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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHUH M TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTENIbHOM MpOrpamMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYarOIMXCS U OPraHU3alMI0 H3y4eHUs
(u3MKN Ha JAEATEeIbHOCTHOM OCHOBE. B mporpamme mno (pusukKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzanuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00yUeHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTI'O O0IIEro 00pa3oBaHMUs.

[TporpamMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpeajiaraeT IpUMEpHYIO MOCIe0BATEIbHOCTD
U3y4eHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COAECp>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCS.

ITporpamMma 1o ¢usuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOJIUYECKOU
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBI 10 y4eOHOMY IIPEIMETY.

®duszuka ABISIETCA  CHCTEMOOOPA3ymlOIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4€OHBIX MIPEIMETOB, IIOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
W SBJIICHWM, H3y4yaeMbIX XUMHUEH, Ouosioruei, actpoHomued u ¢GU3UYECKON
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHO-HAy4YHYK KapTHUHY MHUDA,
npenocTaBisieT HauOosiee sCHble OOpa3lbl MPUMEHEHHS HAyYyHOTO METOoj]a
MO3HaHMS, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 IIaBHBIX 3a7ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
UHTepeca K HayKe y 00y4yarounxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIIEYIOIIUMHA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSACHATD SIBJICHUS;

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;
UHTEPIPETUPOBATh JaHHbIE M HCIIOJNb30BATh HAy4YHbIE JIOKa3aTeabCTBA IS
IIOJTyYEHUs BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
onpezneneHsl B KoHuenuuu mnpenogaBaHusi ydyeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranusanusx Poccuiickoit ®exepanuu, peamru3yrOIIMX
OCHOBHBbIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa OT 3
nekaopst 2019 r. Ne ITIK-4BH).

Hean usyyenus pusuku:

NpUOOpETEHNE HMHTEpeca U CTPEeMJICHUs OOyYarolMXcsi K Hay4YHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM MeETOJe TO3HaHus U (OPMUPOBAHME
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa H3y4YEeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE TMPEACTABICHUH O poOau (PU3MKK JIg  Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEACTABICHUNH O BO3MOXKHBIX cepax Oymymied mpodeccHoHambHOMI
NeSATEIbHOCTH, CBS3aHHOU C (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy O0y4eHUIO B
TOM HAIpPaBJICHHUHU.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:
npuoOpeTeHne 3HaHWM O JMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npUOOpETEHNE YMEHHM ONUCHIBaTh U OOBSICHATH (DU3MYECKUE SIBJICHUSA C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHHS MPOCTEHIINX PAacYETHBIX 3a/lad C HCIOJIb30BAHUEM
bu3HYEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHM HaO0JI0aTh TMPUPOJHBIE SBIECHUS U BBINOIHATH OMbITHI,
JabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIOIb30BAHUEM
WU3MEPUTETHHBIX TPUOOPOB;

OoCcBOeHHE MPUEMOB paboThl ¢ UH(PopMarel GU3NUECKOTO COACPHKAHMS, BKIIIOUYAs
UH(OPMAIIMI0O O COBPEMEHHBIX IOCTHXKEHUSIX (DU3HMKH, aHAJIU3 M KPUTUYECKOE
OlleHMBaHue UH(pOpMaIuy;

3HAKOMCTBO CO cdepamu MpodeCcCHOHANBHONW MESITEIIBHOCTH, CBSI3aHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHKECHHUSX
buznyecKoil HayKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeJeli0).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeJIaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBUIYAIbHBIX OCOOCHHOCTEU
OOy4JaroImMXxcsi, CIUCKa AKCIEPUMEHTANBHBIX 3aJaHui, MpearaéMplx B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKeE.



COJAEPXKXAHUME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka O mnpupoxe. fABnenHus npuponbl. OU3UYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenMMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ MO3HaHMs: HAOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO0 MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUH C MOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

Mexannueckune, TEMIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnueckre NPUOOPHI M TPOIEaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM U
G poBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue UEHbI IeJIECHUs HIKaIbl U3MEPUTENBLHOTO Tprbdopa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TeA.

Onpenenenue pa3MepPOB MajbIX TEJ.

N3mepeHne temnepaTypbl MPU MOMOIIUA KHIKOCTHOTO TEPMOMETpPA W AaT4YUKA
TEMIIEPATYPHI.

[IpoBeneHne ncciieIoBaHUsA MO MPOBEPKE TMITOTE3bI: JAJBHOCTh MOJIETA IIAPHUKAa,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIlIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHune wactul BemiecTBa. CBsA3b CKOPOCTHM JABWXKEHUS YACTHI[ C
TemrnepaTypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(kpucTammyeckux) Teil. B3auMocCBs3b MEXKIy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJEKYJISpHBIM cTpoeHueM. OcobeHHoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Habmronenue OpoyHOBCKOTO JBUKEHHUS.
Ha6monenue nuddysun.



HabGmonenue sBneHuil, OOBSACHSIIOUMXCA TPUTHKECHUEM WM OTTAJKUBAHUEM
YacTHL| BELIECTBA.

Jlabopamopnsie padomul u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIIONIb30BaHUEM (oTorpaduit).
OnbIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OnpITBl IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSLKEHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpellHsAsi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHHUS.

SBneHue uHepUMH. 3aKOH WHEpUUHU. B3ammopnelicTBue Ten Kak NpHYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHULE
00BéMa BellecTBa.

Cuna Kak XxapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Croxenune
CWJI, HaIPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Halnronenne MexaHM4ecKoro ABMKEHUS Tela.

H3mepeHne cKOpOCTH MPSAMOJIMHENHOTO JBUKEHHUS.
HabGntonenue siBjeHUST HHEPLIUH.

HabGnrogenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwie pabomul u onvimol.

OnpeneneHrne CKOPOCTH PAaBHOMEPHOIO JIBMKEHUs (IIapuKa B JKUJIKOCTU, MOJIEIU
3IIEKTPUYECKOTO aBTOMOOWIISI U TaK Jaliee).

Omnpenenenve cpeaHen CKOPOCTU CKOJIBKEHU OpyCKa WM [IapyKa MO HaKJIOHHON
IJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTshkeHus (Iedopmainuu) npy>KUHbI
OT IIPUIIOKEHHOW CUJIBI.

OnepITHI, AEMOHCTPUPYIOIIME 32aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHUS OT BEca Tela
Y XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYEHUS J1aBiieHusd. JlaBieHue rasa.
3aBUCHUMOCTh JaBJICHHUA raza OoT oOb&ma, TemmepaTyphl. [lepemaua maBieHus



TBEPBIMUA TEJIAMU, KUJAKOCTSIMU U Ta3zamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS J>KHIKOCTH OT TIyOWHBI. [ mMapocraTnyeckuii
napagokc. Coobrmraronrecs: Cocyanl. [ mapaBInyecKkue MeXaHu3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBiieHHe. [IpudyuHBI CyIIEeCTBOBaHUS
BO3aylHON o0onouku 3emud. OnbiT Toppudennmu. M3mepeHue atmocdhepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[TpuGops! 17151 U3MEPEHUs aTMOC(PEPHOTO J1aBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBaHue.

Hemoncmpauyuu.
3aBUCUMOCTh JAAaBJIEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCyIbl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO TABICHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHUIIBI OT O00BEMA MOTPYKEHHON YacCTH Tena U
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 1UIaBaHWsl TeJ: IUJIaBaHWE WJIM TOTPYKEHUE Te€l B 3aBUCUMOCTH OT
COOTHOIIICHMS IIJIOTHOCTEH TeJia U KUJAKOCTH.

Jlabopamopnsie padomul u onsimel.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT oObEéMa MOrpY)KEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBHITAIKMBAIONIEH CHUJIbI, JCHCTBYIOLIEH Ha TEJNO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAOLIECH CHJIBI, JIEUCTBYIOLIEH Ha TEIO B
JKUJIKOCTH, OT MAacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAIKWBAIOIIEH CUJIbI, I1CHCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00bEéMa MOTPYKEHHOW B KHUJIKOCTh YacTH Tela U OT
IUIOTHOCTH JKUJIKOCTH.

KoncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKU U OIPEICICHUE €€
rpy30M0IbEEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbluara. IIpuMeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.
«3omoroe mpaBwio» MexaHukd. KIIJI mpocteix wmexanusmoB. IIpocTtsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHrie 0OJTHOTO BU/Ia MEXAHUUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

Omnpenenenve pabOThl CHIIBI TPEHHUS NPU PABHOMEPHOM JBMKEHMM Tejla II0
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanne ycioBHUil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXPAHEHMS] MEXaHUYECKOW DHEPTUU.

8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJAPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITBIL, MOATBEPKIAIOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU.

Mopaenu TBEPAOro, >KUIKOTO MU Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJEKYIIPHO--KHHETUYECKOU TEOPUHU.
CMmaunBaHu€ U KallWUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKEHUS
gactull. BuyTtpeHHsiss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEpIruu:
Temionepeaaya u COBEpILICHUE padoTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3JIyUYCHHE.

KonnuecTBo TeIUIOTHI. YIelbHas TENMIOEMKOCTh BElIECTBA. T1e€IIO00MEH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIsloBoro OanaHca. IlmaBienue w
OTBEPJ/ICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcarus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHIICHHS OT aTMOC(epHOro
JIaBJICHUSL.

BrnaxHocTh BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEIBL.

3aKOH COXpAHEHHUSI U MIPEBPAICHUS SHEPTUHU B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.
Hab6monenue nuddyszun.
HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.



HaOmronenue TenaioBoro pacuiupeHus Ted.
V3meHeHne maBieHHWs ra3a MpuU W3MEHEHWHM OO0BEMa W HArpEeBaHUM WIIA
OXJIQXKJCHUH.
[IpaBuiia u3MepeHUs TEMITEPATYPBI.
Bunp! Temonepenaumn.
OxJaxieHue pu COBEPIIICHUHN PadOTHI.
HarpeBanue npu coBepiiieHUN paOOThl BHEIITHUMHU CHJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOmronenne xuneuus.
HabGnrogenue nocTossHCTBA TeMITepaTyphl MPH MJIaBJICHUH.
Mopenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopnsie padomul u onvimel.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITEl IO HAONIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TeJ.
Omnpenenenue gaBiIeHUS BO3ayXa B 0a/UIOHE IIMPUIIA.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHMs WM OXJIAXKICHUS.
[IpoBepka TrUIMOTE3bl JTUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOWKA J>KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3MeHeHus BHYTpEHHEH SHEPTUH Tella B pe3ysbTaTe TeIuionepeaadu
U paOOThl BHEIIIHUX CHJI.
HccnenoBanue sBJIEHUS TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOM M ropsiuen
BOJIBI.
Omnpenenenre KOJWYECTBA TEIJIOTHI, MOJYYCHHOTO BOJOW MPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHAPOM.
Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanne mpouecca UCIapeHUsL.
OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.
OnpeneneHue yAeabHON TEMIOTHI IIJIABJICHHUS JIbJA.

Paznen 7. DjekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzaums Ten. J[Ba poaa 3JIEKTpHUECKUX 3apsioB. BsaummopeiicTBhe
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBHCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3apsAJI0B U PACCTOSIHUS MEXKY TE€JIaMM ).

Onekrpudeckoe noJie. Hanpsox€HHOCTh 3iekTpuueckoro noiis. IIpuHnmn
CYMEPIO3ULINH STIEKTPUUYECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN MOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBIE€HUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH OMma
nns ydactka uenu. [locienoBarenbHoe UM mapajuleIbHOE  COSOUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LEeTH U MOTPEeOUTeNn dIEKTpruuecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumonaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe 1nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronbp30BaHWE SJIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTPOMarHuTHON nHaAyKuuu. [IpaBumno Jlenna.

DneKTporeHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTHUU.
Hemoncmpauyuu.

DJIeKTpU3a1us TeJl.

JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATUYECKA UHAYKIIUSL.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
McTOYHUKH TTIOCTOSIHHOTO TOKA.

JlencTBUs SNMEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B )KUJIKOCTH.

["a30BbIi1 pa3psia.

N3Mepenue Cuiibl TOKa aMIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar 1 MarasuH COnpoOTHUBIICHUM.

BzaumoelicTBrEe NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.



MopaenupoBaHue MATHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OmneiT Opcrena.
MaruutHoe nojie Toka. DJIeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb OCTOSHHOTO TOKA.
HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
OneiTel @apases.
3aBUCHUMOCTh  HAIIPaBJIICHUS  MHAYKLIMOHHOTO TOKAa OT  YCIOBUM  €ro
BO3HUKHOBEHUS.
DJIEKTPOTre€HEPaTOP NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.
OnbITHl IO HAOTIOEHUIO STICKTPU3AINH TTT MHAYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanne neMCTBUS 3JIEKTPUUYECKOTO MOJIS Ha POBOJHUKHU U TUIJIEKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUJIbI TOKA.
N3mepenure U peryJupoBaHUe HANIPSKEHUS.
HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO0 YEpe3 pPEe3ucTop, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYECKOTO CONPOTHUBIICHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IM OMEPEYHOTO CEUEHUS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIIbHOM COEAMHEHUU
JBYX PE3UCTOPOB.
[IpoBepka npaBuia AJid CUIIbI TOKA MPY MAPAIIIETBHOM COEAMHEHNN PE3UCTOPOB.
Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHne MOIHOCTY AIEKTPHUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBaHve 3aBUCUMOCTH CHJIBI  TOKA, MAYLIETO Yepe3 JIAMIOYKY, OT
HAPSDKEHUS HA HEW.
Onpenenenue KII/[ nHarpeBares.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TMPU HMX OOBEAMHEHUH U
pazzeieHu .
HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.
OnbITel, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl B3aUMOAECHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUSI TOKA B KaTYIIKE.
N3yueHue neiicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOJBUTATENS.
N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.
OMnBITEI IO UCCIIEOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0BAHNE
W3MEHEHUI 3HaYEHHUS U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe aBmxkeHue. MarepuanpHag Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUsA. PaBHOMEpHOE NIPSIMOJIMHEHHOE
nBukeHue. HepaBHoMepHoe npsMonuHeiHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyckopeHHOe mNpsMOJIMHENHHOE aABMKeHue. CBoOOIHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMXKEHUE O OKpyXHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpyuHIMI CyNIEpIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJla
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. MmysabC cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKeCTH, YHpPYrocTH,
TpeHust. CBs3b d3Hepruu u padotsl. [loTeHnnanbHas SHEPTUs Teia, HOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus c:katou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUN.

Hemoncmpauuu.

Ha0nronenue MexaHM4eCcKoro IBMKEHUS TeJla OTHOCUTENIBHO PA3HBIX TEN OTCYETA.
CpaBHeHHE MyTEl U TPAEKTOPUI ABUKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

M3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanye Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habnronenue nBuKeHUs Tela Mo OKPYKHOCTH.

HaOntonenue MeXaHWYECKHX SIBICHHMM, NPOUCXOIAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHHHU OTHOCHUTEIIBHO
KabuHeTa QU3UKH.

3aBUCUMOCTB YCKOPEHHsI TeJla OT MACCHI TeJla U JEHCTBYIOLIEH HA HETO CUJIBI.
Ha0nronenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBUY TEIL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JIBHKECHUH.



[Iepenaua umMmysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

CoxpaHeHre UMIYJIbCa MPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

HabGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM I1aICHUMU.

CoxpaHeHHEe MEXaHMYECKON HSHEpPrud IMpu JABMKEHUM Tela TOoJA JeHCTBUEM
PY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa sl pa3roHa U JaJdbHEWIIEr0 PABHOMEPHOTO JIBUKEHUS
IapuKa Wi TEJIEKKHU.

Omnpenenenre CpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa WK JABMKCHUS IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpEeHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHHUM MO HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM NPU PaBHOYCKOPEHHOM JBW)XEHHHM 0€3 HayalbHOU
CKOPOCTM MYTH OTHOCATCA KAaK psJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHUSI OT CHJIbI HOPMAaJbHOIO
JABJICHHS.

Onpenenenue ko PuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenne pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHHH Tejla II0
TOPU30HTAIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MpU MOABEME Ipy3a C MCHOJIb30BAaHUEM
HEMOJABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUTUTYya. MaTeMaTU4eCKU U TIPYKUHHBIA MassTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEILHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BreiHyxkaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoOJH. [IpojonbHblE
NONEpEYHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKoCcTh 3Byka W BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.



Jlemoncmpayuu.

Habmonenue xone6anuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHre 4acToThl U Mepruoa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHUKA.
OmnpeneneHre 4acToThl U Mepruoia KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUO/ia KOJaeOaHui MOIBEIIECHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJia KOJEOAHUNA NPYKUHHOTO MASTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCHMOCTH TEepHOa KOJeOaHU! Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OmnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IMEpHOJa KOJeOaHW MpYKUHHOTO
MasTHUKA OT MAcChI Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJAeHUSI.

Paznen 10. D1eKTpOMArHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJEKTpOMAarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

CBOIICTBa PJIEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBa CBETA.

Jlabopamopnsie padomul u onsimel.

N3ydeHne cBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonmHenHoe
pacnpoctpanenue cera. 3atMenust ConHua u JIynel. Otpaxkenue cera. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpesnomieHUs cBera. llosiHOE BHyTpeHHEe
OTpa)KEHUE CBeTa. lICMONIp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.



Jluaza. Xom myweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhueckas cucrema. bims3opykocts u
JAJbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J(Ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B coOuparoiiei InH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopens rnasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tonyyenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHUsL CBETOBOTO JIy4da OT yTJla MaJICHHUS.
N3ydeHne xapakTepUCTUK H300pakeHUs MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila MPEJOMIIEHUS CBETOBOIO Jiy4ya OT yTIJla MaJcHus
Ha FPAHULIE «BO3IYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl IO BOCOPUITHIO 1IBETA MPEIMETOB MPU MX HAOIIOJEHUU Yepe3 IBETOBbHIE
(UIBTPHI.

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u Noryiomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro sapa. HW3zortonsl. PaanoaxTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX SI€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Uecrounuku sneprun ConHua u 3BE3I.

Snepnasa sHepreruka. JleMCTBHUS pPAaWOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBl.



Jlemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.
CrexTpsl pa3InyHbIX Ta30B.
CnekTp Bogopo/a.
HaGmronenue tpexoB B kamepe Busbcona.
PaboTa cuéTunka HOHU3UPYIOMUX U3TyUEHUN.
Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabnrofgeHue CrionIHbIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanre TPEKOB: U3MEPEHHE SHEPIHMHM YACTHUIBI 110 TOPMO3HOMY IMYTH (T10
dotorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEMATU3alluU
U 0000ImeHWS  TPEIMETHOTO  COJEpKaHWsT W OMbITa  JCSATEIHHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca MU3HKH, a TAKKE IS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (u3uKe i 00ydaromuxcs,
BBIOPABIIUX ITOT YYCOHBIN MpeIMET.

[Tpu u3ydeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBaHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJEHUE YMEHUAMH OOBACHATH (pU3Myeckue
SBJICHUS, TPUMEHSS TOJyYeHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KauE€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO AECATEIBHOCTHBIA XapaKTep JaHHOTO paslesa peain3yercs
32 CY€T TOro, 4YTO OOYy4YarolIMecs BBIMOJHSIIOT 3aJlaHusd, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM KU3HU;

WCITOJIH30BaTh HAYYHBIE METOJIBI UCCIICTOBAHUS (PU3HUECKUX SBICHUH, B TOM
YHUCIIe U1 IPOBEPKU TMIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, TPAKTHUECKOTO MCIO0JIb30BAHMS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (u3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIEHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare u3yuenus GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOyyatonierocs OyayT cpopMUpOBaHbI CIEAYIONIUNE JTUYHOCTHBIE PE3yJIbTaThl B
YacTHu:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:
— NPOSIBJICHUE HHTEpEca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHEO POCCHMCKOMN
(bu3nYeCcKo HAYKH;
— [IEHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJAEHHHU OOIIECTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHUEM JOCTUXKEHUN
bus3ukwy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSATHE 3CTETUYECKUX KadyecTB (U3MUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
— OCO3HaHME LEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEW COCTABIISAIOIEH KYJIbTYPHI;
— pa3BUTUE HAy4yHOU J10003HATEIBLHOCTH, HWHTEpeca K UCCIeI0BATENbCKON
NEATEIIbHOCTH;
5) popmupoBaHuA KyJIbTYPbI 310POBbS 1 IMOLHOHAJIBHOIO 0JIATONIOTYYMS S
— OCO3HAaHME 1EHHOCTHM Oe3omacHoro o0pa3a JKU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWil 0O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha J0pOorax, C OJJEKTPUYECKUM M TEIUIOBBIM OOOpYIOBAHHEM B
JOMAIIIHUX yCIIOBHUSIX;
— c(popMupOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOT0 € IpaBa y APyroro 4eJoBeKa;
6) Tpy10BOI0 BOCIIMTAHMSI:
— AaKTMBHOE YYacTHE€ B pEIICHUM MpaKTUYeCKHX 3a1ady (B paMKax CEeMbH,
00pa3oBaresbHON OpraHu3alliy, TOpoJia, Kpasi) TEXHOJIOTMYECKOW U COIMaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIEe U PU3NYECKUX 3HAHMI;
— UHTEpeC K MPAKTUUECKOMY M3YUEHHIO MPOQECCHil, CBI3aHHBIX C (DU3UKOIL;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

— OpUEHTAlIMS Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJISl pellieHus 3a/1a4 B 00J1acTu
OKpY’Kalollle Cpe/pl, IMUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

— OCO3HaHHUE TN00aJBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MmyTed HX
pelieHus;

8) amanTanMu K W3MEHSIIOIIMMCH YCJOBHAM CONHUAJIBHON W NPHPOIHOI
cpeabl:

— MOTPEeOHOCTh BO B3aMMOJIEUCTBUY MPHU BBIMOJHEHUU MCCIEIOBAHUNA U MPOEKTOB
(bu3UYeCcKOi HAPaBIEHHOCTH, OTKPHITOCTh ONIBITY M 3HAHUSIM JIPYTHUX;

— TIOBBIIICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NEATENIbHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4ucCje (OPMYyIHpPOBATH
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

— Ooco3HaHHE NEePUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW B 00JIacTH
buzukwy;

— IUIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

— CTPEMJICHHE aHAJM3WPOBATHh W BBISBIATH B3aUMOCBS3U TPHUPOABI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUM;

— OIICHKa CBOUX JEWCTBUH C Y4Y€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cperdy,
BO3MOYHBIX IJI00QbHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS NpPOTpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOIO
obmrero odpa3zoBanus y oOydarorierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIONTUE T03HABATEIILHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHBIC YUCOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eicTBUA:
BBISIBJISITH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SIBJICHUM);
yCTaHABIMBATh CYIIECTBEHHBIN TIPU3HAK KJIacCU(UKAIIMU, OCHOBAHHS IS
0000111eHUs 1 CPaBHEHUS;
BBISIBIISAITH  3aKOHOMEPHOCTH W TIPOTUBOPEYHMs B pacCMaTpuBaeMbIX (akTax,
JIAHHBIX ¥ HAOJIOJIEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;



BBISIBIISITh PUINHHO--CJICJICTBEHHBIC CBSI3M MPU U3YUEHUN (PU3UIECKUX SBICHUN U
MPOIIECCOB, JENIaTh BHIBOJABI C HCIOIH30BAHUEM JEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUCHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3SX (PM3MUECKUX BEJTNYNH;
CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus ydeOHoW Qu3nuecko 3amauu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUsS, BHIOOp Hamboyiee MOIXOISIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe1bCKUe 1eHCTBUA:
UCIIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATEIbCKIII HHCTPYMEHT TIO3HAHMS,
IPOBOJAUTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
bu3HYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHUBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, MOTYYECHHYIO B
X0JI€ UCCIEOBAHMUS WIH SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (POPMYIHpPOBaTh OOOOIIEHUSI W BBIBOJABI 10 pe3yibTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMSI,
IIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3NYECKUX IPOILIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOXKECHUS 00 WX pa3BUTUU B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:
NPUMEHSATh Pa3IUYHBIE METOJbI, MHCTPYMEHTBI U 3alpOoChl MIPH TMOUCKE U OTOOpE
uHbOpMallMl WIM JaHHBIX C YYETOM MpeNoKeHHOW ydeOHOM Qu3nueckoi
3a]a4H;
aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;
CaMOCTOSITENIbHO BHIOMPATh ONTHUMAIbHYIO GOpMy TpecTaBIeHUsS HHHOPMAIIUU U
WJUTIOCTPUPOBATH peIIaeMbIe 3a]1a4l HECJIOKHBIMU CXEMaMHU, TUarpaMMaMiu, HHOU
rpauKoi M MX KOMOWHAITUSMH.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe TeiiCTBUS:
B Xoje oOcyxJeHus: yaeOHOTO Marepuana, pe3yibTaToB JIaOOpaTOPHBIX paboT U
MIPOEKTOB 3aj7[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TE€Mbl M BBICKA3hIBATH
UJIcH, HAICJICHHBIC HAa DPEIICHHE 3aJaud W TOJAJEpkKaHUE OJIaroKenaTeabHOCTH
OOIIIEHHS;
COTIOCTABJISITh CBOM CYXACHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB UAJIOTra,
0oOHapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIUH;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABISTh PE3YJAbTAThl  BBIMOTHEHHOTO (PU3WYECKOTO OTMBITA
(9KCIIepUMEHTa, UCCIICA0BaHUS, POEKTA);
NOHMMAaTh ¥ HWCIOJBb30BaTh MPEHMYIIECTBA KOMAaHIHOW UM WHIUBUIYaIbHOU
paboThI MPU pelIeHU KOHKPETHON (pr3nyueckoit mpoOIeMsl;



NPUHUMATH [IETTH COBMECTHOW IESTeTHbHOCTH, OPTraHM30BHIBAThH JCHUCTBUS MO €€
JIOCTIDKEHUIO:  paclpeeNisiTh pOJM, OOCYKIaTh MPOIECCHl H  Pe3yJIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBITIOJTHSTH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO Pe3yJbTaTra o CBOEMY
HAIpPaBJICHUIO U KOOPIUHHUPYS CBOM JIEHCTBUS C APYTHMMH WiICHAMH KOMAaH/IbI,
OIICHUBATh KAaueCTBO CBOETO BKJIAaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:
BBISIBIIATH TIPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYAIUAX, TPEOYIOMUX s
peneHus: GU3NYEeCKUX 3HAaHUM;
OPUEHTUPOBATHCS B PA3IMYHBIX MOIX0JAX MPUHATHUS pelieHuH (MHIMBUIyaIbHOE,
MPUHATHE PEIICHUS B TPYIIE, IPUHITUE PEIICHUN TPYIIION);
CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pemieHus] GU3HMIEeCKON 3a7a4d WA TUIaHa
UCCJIEIOBAHUS C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJjiaraeMble BapruaHThl PEIICHHUI;
Jienath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUUYUHBI JTOCTUXKEHUS (HEIOCTHIKEHHS) PE3YJIbTATOB AESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIIOJTHEHUS
(bU3UYECKOTO HCCIEAOBaHUSI WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIIHNXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTE;
OIICHMBATh COOTBETCTBHUE PE3YJIbTATA L[EJIN U YCIOBUSIM;
CTaBUTHb ce0s Ha MECTO JPYroro 4esjoBeKa B XOJE CIOpa WU JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABaTh CBOE TMPABO HA OMMOKY MpPH pemieHnd (PU3NYecKWX 3amad Wiu B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonIy o0yuenus B 7 Kijiacce nmpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:
UCTIONIb30BaTh TOHATHSA: (PU3NYECKUE W XUMUYECKUE SIBICHUS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UYECKUX BEIIUYUH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BemlecTBa (TBEPAOE, KHUIKOE, Ta3000pazHoe),
MEXaHMYECKOE JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE),



TPAeKTOpHs, paBHOJAEUCTBYIOIIas cuia, nedopmanus (ympyras, IUiacTU4ecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBL;

paznuuath sBAeHUS (Iuddy3us, TEmIOBOE [ABMKEHHWE YAaCTHLl BEIIECTBa,
PaBHOMEPHOE IBH)KEHHUE, HEPABHOMEPHOE JBHM)KEHUE, UHEPIUS, B3AUMOJCHCTBHE
TEJI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUNIEHHOM OCBIO BpAIICHUS, IEpeaada
JaBieHUsT TBEPABIMHU TeJaMH, XHUIKOCTSAMU M razaMu, atMocepHOe [aBlieHHE,
IUIaBaHUE TeJl, MPEBpPAlICHUS MEXaHWYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapakTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUYECKHUX SIBJICHUHW B OKPYKaIOIIEM
MHUpE, B TOM 4Hcle (pU3MUecKHe SBICHUS B NPUPOJE: MPUMEPHI ABIKECHHUSA C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKMBOM IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B
OpUPOAE W TEXHUKE, BIMSHUE aTMOC(HEpPHOro AaBICHUS HA >KUBOM OpraHU3M,
IJIaBaHUE pbIO, phIUard B TEJI€ YeJIOBEKa, MPU 3TOM MEPEBOJUTh MPAKTUUYECKYIO
3a/la4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBNYECKUX
SIBIICHUH;

ONMHCHIBATh HW3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUSA, HCIIONIb3YS
busnueckue BeaUuMHBI (Macca, O0OBEM, IUJIOTHOCTh BEIIECTBA, BpEMs, IyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTbh, CUJa YNPYIOCTH, CHJIA TSXKECTH, BEC TEla, CHIIA
TpeHUs, JaBieHue (TBEPAOro Tela, >KUIAKOCTH, ra3a), BBITAIKMBAIOIIAS CHUJIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI, KO3(PQPHUIHEHT
MOJIE3HOTO IUCTBUS MEXaHU3MOB, KHHETHYECKasi U OTEHIIMAJIbHAS DHEPT U ), PU
OMMCAaHUU TPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJB3YEMbIX BEIMYMH,
uxX OOO3HAUEHUS U E€OUHULBI (U3UYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOIIME TaHHYIO (PU3NYECKYIO BETMYUHY C JPYTMMH BEJIMYUHAMHU, CTPOUTD
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHS M MPOLIECCHI, MCIOJb3Ys
npaBuUiia CIOXKEHUs cuil (BIOJH OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumena, MpaBUJIO paBHOBecHUs pblyara (OJ0Ka), «30J0TOE MPABHIION
MEXaHHKH, 3aKOH COXPAHEHUS MEXaHWYECKOM DHEpPruy, NpU OTOM JaBaTh
CIIOBECHYIO (OPMYIMpPOBKY 3aKOHAa U 3alUChIBaTh €ro MAaTeMaTH4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOILECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyaluuld NPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX 1IAaroB
¢ onopoii Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PM3UUECKUX SIBJICHUMN, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7auyd B 1—2 JEHCTBUA, MCMOJB3Ys 3aKOHBI U (HOpPMYIIbI,
CBS3BIBAIOIIME (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHajiM3a YCJIOBUSA 3aJaud



3allMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE BEIUUMHBI B (POPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOJAUTh CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JJI PEIIECHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh MPHU MOMOIIM (U3HYECKUX
METOJIOB, B ONMCAHUM HCCIENOBAHMS BBIACIAATH MPOBEPSAEMOE IPEANOIIOKEHHAE
(rumotesy), pa3inyaTh U MHTEPIPETUPOBATH MOJYYECHHBIA pPE3yibTaT, HAXOAUTh
OLIMOKH B XOJ€ ONbITA, JIeJaTh BHIBOJBI IO €TI0 pPe3yIbTaTaM;

IPOBOAUTH OIBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBJICHUH WIH (PU3NYECKUX
CBOMCTB Tel: (OpMYIMpPOBaTH IPOBEPSEMbIE MPEANOJIOKEHUS, CcoOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOr0 OOOpYylOBaHUs, 3alMChIBaTh XOJ ONbITa W
(dbopMyupOBaTh BHIBOIBI;

BBITIOJHSATH MPSMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MAacChl Tella, 00bEMa, CUITBI
U TEMIEpaTypbl C HCHOJIb30BAHUEM aAHAJIOIOBBIX M IM(PPOBBIX MPUOOPOB,
3aMKChIBATh [TOKA3aHUs MPUOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM NOTPEIIHOCTH
U3MEPEHUN;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIMUYUHBI OT JIPYron
C HCIHOJb30BAHWEM MPAMBIX HW3MEPEHHUU (3aBUCMMOCTHM IIYyTH PABHOMEPHO
JBIJKYILIETOCS. Telna OT BPEMEHM JIBHXKCHMS TeEla, CHIIbI TPEHMS CKOJIBXKECHUS OT
BEca TeJla, KauecTBa 00paOdOTKH MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAJM CONPHUKOCHOBEHMS TEJ, CUJIbl YNIPYTOCTU OT YIJIMHEHHS MPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTpYyXKEHHOM 4YacTU Teja U OT IUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUM IIaBaHMsI TEJl, YCIIOBUN PaBHOBECHS pblyara u 0JOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO MCCIEAOBAaHHUA, cOOUMpaTh YCTaHOBKY U
BBIMIOJHATh ~ M3MEPEHHUSA, Cleays TMpEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl  MOJYYEHHOHM 3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEMIOKEHHBIX Tabnull W TrpauKoB, JejaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

IPOBOJANTH KOCBEHHbIE M3MEpEHUs (PU3MUECKHX BETUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Te€jia, CUja TPEHUS CKOJIBKEHHUs, AAaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIASl CHJIA, JIEWCTBYIOIIAss Ha NOTPYKEHHOE B JKHJIKOCThb TEJO,
KO3(Q(QUIMEHT  IOJIE3HOIO  JEWCTBUSA  MPOCTBIX  MEXaHM3MOB),  CleAys
OPEUIOKEHHOW  MHCTPYKUMHU: TPU  BBIIOJHEHUM  U3MEPEHUH  coOupath
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBL;
coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH NpuU padbore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh INPUHLUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETP, COOOILIAIOLIMECS  COCyAbl, OapoMmeTp, pblyar,
MOJIBUYKHBIN M HEMOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI JACHCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHMS (B TOM YHUCJE: MOAMIMIHUKA, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBON HACOC,
apeoMETp), UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUN U HEOOXOAMMBbIE
(u3nyeCKue 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh HHMOPMALUIO O MPUMEPAX) MPAKTHUIECKOTO
UCIIONb30BaHUsl (PU3MUECKUX 3HAHWN B MOBCETHEBHOW >XKM3HU ISl OOECHEeUeHHUs
Oe3omnacHOoCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUYECKHMH YCTPOWCTBaMH,
COXpaHEHHs 3J0pOBbSl U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO IIOBEIACHHS B
OKPYKaroUIEH Cpele;
OCYIIECTBIISITh OTOOP MCTOYHUKOB HMH(pOpManuu B MHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IIyTEM
CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB BBIIENATH MH(OpPMALMIO, KOTOPAs SIBISETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];
UCIIONb30BaTh TPU BBIMOJHEHHH YYEOHBIX 3aJaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (pu3MdecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BianeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
2-3 ucTOYHUKOB MHGOpMaLMU (HU3MUECKOTO COACPKAHUS, B TOM UUCIE MyOIUYHO
Jenath KpaTKue COOOIIeHMsT O pe3ylibTaTaX MPOEKTOB MM  Yy4EOHBIX
WCCJIENOBAHUM, TNPU HSTOM TPaMOTHO HCHOJB30BATh WM3YYCHHBIM ITOHSITUWHBIN
anmnapat Kypca GU3HKH, CONPOBOKIATh BHICTYIIJICHUE ITPE3ECHTALIUEH;
OpU  BBIIOJHEHUM YYEOHBIX IPOEKTOB U  HUCCIEJOBAaHMHM  pacHpenenaThb
00s13aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4aMHM, CIEIUTH 3a
BBIMIOJIHEHUEM IUIaHa JEHCTBUI, aJeKBAaTHO OILEHUBATh COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHUKATHMBHOE B3aUMOJCHUCTBHUE,
YUHUTHIBAsE MHEHUE OKPYXKAIOLIUX.

K xonIy oOyuenus B 8 kijiacce nmpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:
WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPUCTAUIMYECKUE U aMOp(QHBIE
TeJa, HACBIIICHHBIA M HEHACBIIEHHBIN Iap, BIAXHOCTh BO3]yXa, TEMIIEPATypa,
BHYTPEHHSIS SHEPIUs, TEILUIOBOM JIBUTATEIb, JJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsia,
IIEKTPUYECKOE T0JIE, POBOJHUKN U JAUDJIEKTPUKH, NOCTOSHHBINA 3JEKTPUUYECKUAN
TOK, MAarHUTHOE TOJIE;
pasnuyath SABICHUS (TEIUIOBOE PAaCUIMpPEHUE U CXKaTHeE, TEIUlonepenada, TerIoBoe
paBHOBECHE, CMAYMBAHME, KaNWUIAPHBIC SBJICHUSA, HCIApPEHUE, KOHJECHCALMS,
IUIaBJICHUE, KpUCTauM3alus  (OTBEpIEBAaHME), KHUIEHUE, TeIulolepeaayda



(TemIonpOBOIHOCT, KOHBEKLMS, U3IIy4YEHHE), AIIEKTpU3ALUS TEN,
B3aUMOJICUCTBUE 3apAJIOB, NEUCTBHS 3IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIEVCTBUE MAarHUTOB, JE€HCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIMS) [0 OINUCAHUIO HUX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (DU3MUECKHX SBICHUNA B OKpYXKAIOIIEM
MUpE, B TOM YHucIie (PU3nUecKue SBICHUS B MPUPO/IE: TOBEPXHOCTHOE HATSKEHHUE U
KaMWUISIPHBIC SBJICHUS B MPUPOJIE, KPUCTAIBI B mpupoje, uznydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
AIIEKTPUUECKUE SABJICHHUS B arMmocdepe, SIEKTPUUYECTBO KHUBBIX OpPraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeid MoirocoB, poidb MATHUTHOTO TMOJIS ISl JKU3HHU Ha
3emiie, MOJSPHOE CHSHHUE, MPHU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3MUECKUX SBJICHUM;
OMKCHIBaTh HW3YYEHHBbIE CBONCTBA Tel U (U3MYECKHE SIBJICHUSA, HCHOJIb3Ys
¢usznyeckue BENWYMHBI (TeMmIepaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIJIOTHI, YAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, yJEJbHAas TEIUIOTa IUIABJICHHUS,
ylIeiabHas TeIoTa MNapooOpa3oBaHMsl, yHeJdbHas TEIIOTa CropaHusi TOIUIMBA,
KO3 (PUIIMEHT TMONEe3HOTO JIEWCTBHUS  TEIJIOBOM  MAaIllMHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3yXa, DJEKTPUYECKHM 3apsa, CHJa TOKa, JIIEKTPUUECKOE
HaIpsHKEHUE, CONPOTUBIIEHUE MPOBOJAHMKA, YAECIBHOE CONPOTHBIICHUE BEILECTBA,
paboTa W MOUIHOCTh JJEKTPUYECKOTO TOKa), MpH ONHCAHWU MPABUIBHO
TpakToOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JaHHYIO
(bu3MYeCcKyl0 BETUYMHY C JAPYTMMH BEIUYHMHAMH, CTPOUTH TrpadUKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUHU CTPOCHHUSI BEILIECTBRA,
OPUHIMI CYNEPIO3UIMU ToJIed (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Oma s yyacTka nend, 3akoH J[xoyns—JIeHna, 3akoH coXpaHeHUs
SHEPruH, MPHU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €rO
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIui MPaKTUKO-OPUEHTUPOBAHHOTO XapaxkTepa: BBISIBJISITD
IPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopoil Ha 1-2 U3yYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, (PUIUUECKHX
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3alaud B 2—3 JEUCTBUA, MCIOJB3YS 3aKOHBI U (HOpMYIIbI,
CBA3bIBalOlME (U3MUECKHE BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJaydd
3alKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUJISl PELICHUS



3aJa4M, BBIOMpATh 3aKOHBI U (QOpMyJbl, HEOoOXOauMble [UIsI €€ peIICHHUs,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyYCHHOE 3HAUYCHUE (PU3NUECKON BEIUYUHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIN (UIUUECKUX
METOAOB, HCIOJNb3YySl ONHCAaHUE MCCIENOBAHUSA, BBIACIATH IPOBEPIEMOE
IPEIOJIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSIIKA MPOBEACHUS MCCIEIOBAHUS,
JIeN1aTh BBIBOIBI;

IPOBOJIUTH OMBITHI 1O HAOMIOAECHUIO (DU3UYECKHX SIBICHUA WIM (PU3HUECKUX
CBOMCTB TeN (KanmwUIApHBbIE SIBJICHHUS, 3aBUCHUMOCTH JIaBJICHUS BO3IyXa OT €ro
0o0bEéMa, TemmepaTypbl, CKOPOCTH Hpollecca OCThIBAaHMS M HarpeBaHusi Mpu
M3JIy4YEHUHU OT I[BE€Ta H3JIy4arolle (Moriomamnieil) moBEpXHOCTH, CKOPOCTh
UCIApEHUsi BOJBI OT TEMIIEpaTyphl >KMIKOCTH W IUIOMAAN €€ TOBEPXHOCTH,
ANIEKTPU3ALMS TN U B3aUMOCHCTBUE IIEKTPUUECKUX 3apsi/iOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yalM3alllsi MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOABHUTATENsS MOCTOSHHOTO TOKa): (GOpMYyJIUPOBATH MPOBEPSEMbIC
IPEINOJIOKEHUsI, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHUA,
OTHCHIBATH X0/ OTBITA M JOPMYITUPOBATH BHIBOIHI,

BBINOJIHATh TPSIMbIE HM3MEpPEHHs] TeMIepaTypbl, OTHOCHTEIbHON BIIAYKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSIKEHHUS] C HUCIIOJIb30BAHMEM aHAJOrOBBIX NMPUOOPOB U
JaTYNKOB (PU3UYECKUX BEJIMYHH, CPAaBHUBATH PE3YyJbTaThl MU3MEPEHUH C y4ETOM
3a1aHHOM aOCOJIFOTHOM MOTPENTHOCTH;

IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OAHOM (hU3MYECKON BETMUMHBI OT APYron
C HCHOJBb30BAHMEM TMPSMBIX HW3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBIICHUSA
OPOBOJHMKA OT €ro JJUHBI, IUIOIIAJU TIONEPEYHOTO CEUEHUs U YICIbHOIO
COINPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, HIYIIETO Yepe3 MPOBOJIHUK,
OT HampsHKEHWsT Ha MPOBOJHUKE, MCCIEAOBAHHE IOCIEAOBATEIILHOTO U
HapajyieIbHOTO  COEJMHEHUH  IPOBOJHUKOB): IUIAHUPOBATH  HCCIEOBaHUE,
coOuparh YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIEAys MPEIOKECHHOMY ILUIaHY,
¢ukcupoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCMMOCTU B BUE TaOIUI] U TpaduKOB,
JIeN1aTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEeIOBaHUS;

OPOBOIUTH  KOCBEHHBbIE  HM3MepeHHs  (PU3MuecKuX  BenuuuH  (yHAeibHas
TETNIOEMKOCTh BEILIECTBA, CONPOTHUBICHHE IPOBOJHHMKA, PabOTa M MOLIHOCTh
AIIEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, CJenysl TMpeAIO)KEHHONM WHCTPYKUMU, U BBIYUCIATH 3HAYCHHE
BEJIMYUHBI;

coOmoiaTh TpaBWiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py/TI0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JEHCTBUSI W3YyYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMUCaHUA (B TOM YHCJIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIepMETp, BOJBTMETP, CUETUUK DIICKTPHICCKOU
DHEPIUH, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPOIPUOOPHI
(mpuUMepHI), NEKTPUUECKHUE MPEAOXPAHUTEINN, JIEKTPOMArHUT, 3J1EKTPOIBUTaTEIh
MOCTOSTHHOTO TOKA), WCIIONB3ys 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HE00X0anMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE€ TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTENbHBIE TPUOOPHI MO
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHus, dJIEKTPOCKOI,
peoCcTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX ILIE€MEeH € MOCIeA0BaTEIbHbIM H
napaieIbHBIM COSAMHEHUEM D3JIEMEHTOB, pa3nyas YCIOBHBIE OOO3HAYEHUS
AJIIEMEHTOB AJIEKTPUYECKUX LEIEH;
OPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O MpUMepax) MPaKTUYECKOTO
WCITOJIB30BaHUs (PM3MYECKUX 3HAHUN B MOBCEIHEBHOW J>KU3HU ISl 00ECIICUEHUs
Oe3omacHocTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUs 37I0POBbSI W COOJIOJECHUS HOPM JKOJIOTHYECKOTO TIIOBEJICHUS B
OKPY’KarolIEH Cpee;
OCYLIECTBJISATh MOUCK MH(pOpManuu ¢usnueckoro cojaepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCSl 3HAHUN U MyTEM CPaBHEHHS JOMOJHUTEIbHBIX MCTOYHHKOB
BBIICIIATh WH(OPMAIUIO, KOTOpasi SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HE0OCTOBEPHOM;
UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTe€pHUabl, PECYPChl CETU
WuTepHeT, BiameTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPEeoOpa3oBaHUS
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 00001as
uH(MOpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UUYECKOTO COAEpP)KaHUS, B TOM
yucie mMyOJuYHO MPECTaBIATh Pe3yJIbTaThl MPOCKTHOW WM MCCIIEIOBATEIHCKON
JNESATENbHOCTH, MPU 3TOM TIPAMOTHO HCHOJB30BaTh W3YyUYECHHBIM MOHATHUUHBIN
anmapar Kypca (GU3UKH, COMPOBOXKIATH BHICTYIUICHHUE MMPE3CHTAIINECH;
IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUMN (DU3UUYECKUX IPOLIECCOB
pacnpeieniaTh OOA3aHHOCTH B TpYIINE B COOTBETCTBHUM C IOCTaBIECHHBIMU
3a/layaMy, CJICIUTh 32 BBINIOJHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JICSITEIILHOCTh TPYIIIHI, BRICTPANBATh
KOMMYHUKATUBHOE  B3aMMOJCWCTBHE, MPOSBISASL TOTOBHOCTh  pa3perlarh
KOH(JIMKTHI.

K koHIly 00yueHus B 9 kiiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:



UCIIONIb30BaTh MOHATHA: CHCTEMa OTCYETa, MaTepuaiabHas TOYKA, TPAEKTOPHUS,
OTHOCUTEIIbHOCTh ~ MEXAHMYECKOTO  JBWXKEHHs,  Aedopmanus  (ymopyras,
IUTACTUYECKas), TPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COTIOTHO TBEPIOE TEO, UEHTP TAKECTU TBEPAOTO
Tela, paBHOBECHE, MEXaHUYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(Pa3ByK U
yIIbTPa3ByK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja AJIEKTPOMATHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHI UCIYCKAHUS M MOTJIOLICHUs, allbda-,
OeTa- U TaMMa-u3JIy4eHuUs, U30TOMbI, IAEPHAS YPHEPIeTHKA;

pasnuyaTh siBI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JBUXEHUE,
PAaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUXKEHHUE, CBOOOJAHOE TMaJeHHe Tel,
paBHOMEpPHOE MABM)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KojeOaTeNbHOE ABIKEHUE (3aTyXalolie U BBIHYKIEHHbIE KojeOaHus),
pE30HaHC, BOJIHOBOE  JIBIDKEHHE, OTpaK€HUE  3ByKa, MPSIMOJUHEHHOE
pacnpocTpaHeHue, OTPAKEHHE M TMPEJIOMJICHHUE CBETa, IMOJHOE BHYTPEHHEE
OTpakeHHE CBETA, PAa3JIOKEHHUE OEJIOro CBeTa B CIEKTP U CII0KEHUE CIEKTPAIbHBIX
[[BETOB, JUCIEPCUS CBETa, ECTECTBEHHAs paJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHEHYaTOro CHEKTpa M3JIyYEHHUs) 10 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKHUX SIBJICHUW B OKPY>KaIOIIEM
Mupe (B TOM uucie (pU3MUecKHe SIBICHUS B MPUPOAE: MPWIUBHI U OTIMUBBIL,
nBuxkeHre 1aHeT COJMHEYHOM CHCTEMbl, pPEAKTUBHOE JBUKEHHE JKHBBIX
OpraHU3MOB, BOCIIPHUSITHE 3BYKOB XUBOTHBIMH, 3€MIIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMU, 3XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B MIPUPOJE, OMOIOTUUECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO HW3IIyYCHHH,
€CTECTBEHHbIN pPagUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4Yd, PaTUOAKTHUBHOE
U3TyYeHUE TMPUPOAHBIX MHUHEPAJIOB, JEHCTBUE PaJAMOAKTUBHBIX HU3IYyYEHUH Ha
OpraHMW3M YeJIOBeKa), PU ATOM TEPEBOAMTH MPAKTHUYECKYIO 3ajady B Y4eOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHH;

ONMKCHIBATh HM3YYCHHBIE CBOMCTBAa Tel W (PU3MUECKHE SIBICHUSA, HCIIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHSIsI W MIHOBEHHAass CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JBM)XCHHH, YCKOPEHUE, MEepEeMEIIeHNe, TyTh, YII0Bas CKOPOCTbh,
cuja TpEeHUs, CUJia YIPYroCTH, CUJia TSXKECTH, YCKOpPEHUE CBOOOIHOrO MajeHus,
BEC Tejla, UMITYJIbC TeJla, UMIIYJbC CHJIbl, MEXaHH4YecKas paboTa U MOIIHOCTb,
NOTEHUMAJbHASL JHEPTUs Tela, MOJHATOTO HaJ IMOBEPXHOCTBIO  3EMIIH,
NOTEHUUAJIbHAsT SHEPrus CXKAaTOM MPYKHUHBI, KUHETUYECKas HHEpPrusi, IOJHas
MeXaHU4ecKas SHeprus, NepHoJl U YacToTa KojeOaHUu, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CpPEJibl), MpU
OMHMCAaHUU TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
0003HaUEGHUSA W EOUHUIBI (PU3NYECKHX BEIWYUH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYMHY C APYTHMH BEJIMUYWHAMH, CTPOUTH
rpauKu U3y4EHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUINH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJb3Ys
3aKOH COXpPAHEHUs OSHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHLHUI
CYNEpNO3ULIMK CUJI, NPUHIMUI OTHOocuTenbHOCTH ['anunes, 3akonHbl HbroToHA,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUS 3apsiIOBOIO U MACCOBOTO UHMCEN IPU SACPHBIX PEaKUUAX, MPU ITOM
JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBAaTh €r0 MAaTeMaTHYECKOE
BBIPQKCHHC,

OOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalii TMPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOH
Ha 2—3 W3YYEHHBIX CBOMWCTBAa (PU3NYECKHUX SIBJICHUM, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacyu€THble 3aJaud (OMHUPAIONIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKIE BEIUYUHBI: HA OCHOBE
aHallM3a yCJIOBUS 3aJjaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE
WM U30BITOYHBIE JTAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
peuieHusi, MPOBOAUTH PAcCUY€Thl M OIEHUBATH PEATMCTUYHOCTh IMOJIYYEHHOTO
3HaueHUs (PU3NYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOITN (U3HUIECKUX
METO/IOB, HCIOJIb3ys OINHCAaHUE HUCCICAOBAHUS, BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OLEHNBATh MPABUIBLHOCTD MOPSIKA MPOBEIECHUS MCCIEIOBAHNUS,
JieaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUHN U ONBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (U3MUYECKUX SBICHUM WM (PUIUUECKUX
CBOICTB Ten (M3ydeHue BTOpOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs YHEPIHH,
3aBUCUMOCTh TE€pUO/a KOJeOaHWIl MPYKUHHOTO MasTHHKA OT MAacChl rpys3a U
KECTKOCTU TMPY>KUHbBl W HE3aBUCHMOCTh OT aMIUIMTYJbl MajblX KOJeOaHH,
OpSIMOJIMHEMHOE PachpOCTpaHEHUE CBETa, Pa3jiokKeHHE Oeoro cBeTa B CIEKTD,
U3y4eHHUE CBOMCTB M300pa)KeHHsI B IUJIOCKOM 3€pKajie M CBONCTB HM300pa’keHUs
npeaMera B coOuparomied JuH3e, HAOMIOJACHHE CIUIOUIHBIX M JIMHEHYaThIX
CIIEKTPOB HB3JIYYEHHUS): CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOTO
Habopa 000pyI0BaHMS, OITUCHIBATh XOJ] OMBITA U €r0 pPe3yJbTaThl, POpMYIUPOBATH
BBIBOJIBL;

IPOBOAUTDH MPHU HEOOXOIMMOCTH CEPHUIO MPAMBIX W3MEPEHUH, ONpeaesis cpeaHee
3HAYCHUE H3MepsieMOl BeJMYMHBI ((DOKYCHOE PaCCTOSHUE COOMpPAIOIICH JIMH3BI),
000CHOBBIBATh BHIOOP crioco0a n3mMepeHus (M3MepUTEIbLHOI0 Mpudopa);
OPOBOJUTh  HMCCJIENOBAaHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH  C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHHUH (3aBUCHUMOCTH IyTH OT BPEMEHH TpHU



PaBHOYCKOPEHHOM JIBIKEHHUM 0€3 HadyaJbHOM CKOpPOCTH, MEepHoAa KoJeOaHWid
MaTEMaTUYECKOr0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA
OT yrja NajeHuss M YyIJIa MpeJIOMJIEHUs OT YyIJla NaJeHus): IUIAaHHUpPOBATh
UCCJIEIOBAHKUE, CAMOCTOSTEIIbHO COOMpPATh YCTAaHOBKY, (DUKCUPOBATh PE3yibTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJAE TaOJIUILl U TpaduKOB,
Jie1aTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOJAUTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYMH (CPEAHsIsl CKOPOCTh U
YCKOpPEHHE Tejla MpU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOpPEHHE CBOOOJHOIO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIPPUIMEHT  TpPEeHUS  CKOJIbKEHUS,
MexaHuveckas paboTa M MOIIHOCTb, YacToTa U NEpUoJ  KosieOaHUM
MaTeMaTHYeCKOro0 U MPY>KMHHOTO MAasTHHUKOB, OINTHYECKas cujia coOuparomiein
JWH3Bl,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBATH  U3MEpPEHUs,  CoOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMIOJHATh U3MEPEHUS, CIEys TPEAJI0KEHHON
WHCTPYKLIMM, BBIYMCIISATh 3HAYEHUE BEIMYMHBI M AHAJU3UPOBATH ITOJTYYEHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH NpuU padbore ¢ JabopaTOpHBIM
obopynoBaHuEM;

pasinyaTh OCHOBHBIE MIPU3HAKU U3YUYEHHBIX (U3UUECKUX MOJEINIeH: MaTeprallbHAs
TOYKa, a0COIIOTHO TBEPJIOE TEJIO0, TOUECUHBIM MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHETapHAsi MOJENb ATOMa, HyKJIOHHAsI MOJIEb ATOMHOIO S]1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHUA (B TOM YHCIE: CIOUJIOMETp, NaTYUKU
MOJIOKEHUS, PACCTOAHUS M YCKOPEHMS, pAKETa, 3XOJOT, OYKH, IEPUCKOI,
doToamnmapar, ONTHYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnonb3ys 3HaHMS O CBOMCTBaxX (PU3MYECKUX SIBICHUH U
HE00X0aMMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHbIE PHCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOLECCOB MpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl AJI MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U COOMparome TMH3e;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsi oOecreueHus
0e30MacHOCTH MpHU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHUS 3J0POBbS U COONIONEHHS HOPM SKOJOTMUYECKOTO TOBEACHHUS B
OKpYXarolen cpee;

OCYLIECTBJISATh MOUCK HHPOpManuu ¢Guznueckoro coaepxkanus B MHTepHere,
CaMOCTOSITeNIbHO (POPMYJIUPYs MOMCKOBBIN 3aMpoc, HAXOAUTH MYTH ONpeneNeHus
JIOCTOBEPHOCTH MOJYy4YE€HHOH HHGOpMAIMM HAa OCHOBE HUMEIOIIMXCS 3HAHUWA U
JONOJHUTENBHBIX UCTOUYHUKOB;



UCIONB30BaTh TNPU BBIMOJHEHHH YYEOHBIX 3aJaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3M4ecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepuer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAaLIUY U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIlU U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COJEP KAHUA, MyOIUYHO
IOPECTaBISITh PE3yJIbTaThl MPOEKTHOW WM HCCIEAOBATEIbCKON IEsITEbHOCTH,
IpY 3TOM IPaMOTHO UCHOJIb30BATh U3YUECHHBIN MOHATHHHBINA anmapar u3y4aeMoro
pa3gena (HU3MKM U CONPOBOXKIATH BBICTYIUIEHHE Tpe3eHTaluend ¢ y4érom
ocobeHHocTe ayIUuTOpUU CBEPCTHHUKOB.
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