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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOKEHUH W TpPeOOBaHHWI K pe3ysibTaTaM OCBOSHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, mnpeacTtaBieHHBIX B DOOII OO0, a Ttakke ¢ yd€Ttom
denepanbHOi paboueil mporpammbl BocnuTaHus M KoHienuumu npenojaBaHus y4eOHOTO
npeamera «Pusnkay.
ConepxaHue mporpamMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCSl U OpraHM3alUI0 M3y4YeHUs (U3UKU Ha JESTETbHOCTHON
ocHOoBe. B mporpamme mo (u3MKE YYHTBHIBAIOTCS BO3MOKHOCTH YUYEOHOTO TIpeIMeTa B
peanmzanuu TpedoBanuii @OOII OOO k mIaHUPyeMBIM JIMYHOCTHBIM M MeETanpeIMETHBIM
pe3yabTataM OOy4eHHUs, a TaKKe MEXIPEAMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsL.
[Iporpamma 1o ¢u3uKe ycTaHaBIMBAaeT pacHpeieseHHe ydyeOHOro marepualia Mo rojam
o0yueHus (o KjaccaMm), MpeajgaraeT MNPUMEPHYIO IOCIeI0BaTeIbHOCTh M3YUYEHUS TeEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS TPEAMETHOTO COACpKAaHUS M Y4€Te BO3PACTHBIX
ocoOeHHOCTeH 00yUaromuxcsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOIUIECKOM ITOMOIIH YIUTEITIO
B CO3JIaHUU paboueil mporpamMMsbl 10 y4eOHOMY MPEIMETY.
®dusnka ABISAETCA CUCTEMOOOPa3yOLUM Ul €CTECTBEHHOHAYYHbBIX YUEOHBIX MIPEIMETOB,
MOCKOJIBKY (PH3MUECKUE 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB W SBIICHHN, N3YYaeMBIX XHMUEH,
Ouosorueil, actpoHomuelt U ¢pu3nUeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT HaubOosiee siCHble 00pa3ibl MPUMEHEHUs HAy4HOTO MeToja
MIO3HAHUS, TO €CTh CII0C00a MOTYyUYeHHs JOCTOBEPHBIX 3HAHHUH O MUDE.
OnHa M3 TIaBHBIX 33734 (pu3nyeckoro oOpa3zoBaHMs B CTPYKType oOIIero oopa3zoBaHUs
COCTOUT B (HOPMUPOBAHMM €CTECTBEHHOHAYYHOW TPAaMOTHOCTH W WHTEpeca K HayKe Yy
00ydaromuxcsl.
N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE MPEAIOaraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePH3YIOIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAYYHO OOBACHSATH SBJICHUS,
e OIICHUBaTh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCII€0BAHUS;
® UHTEPHPETUPOBATh JaHHBIE U MCIIOJIb30BaTh HAay4HbIE JOKA3aTENbCTBA IS
MIOJIyYEeHHUS BBIBOJIOB.
llenmn wm3ydeHuWst QU3MKUM HA YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHWs OIPENEICHHI B
Konuenmun npenogaBanus yueOHOTo npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIHIX
Poccuiickoit ®@enepanuy, peaau3yoOIUX OCHOBHbIE O00LI€00pa30BaTeIbHbIE MPOrPAMMBI,
yTBepKI€HHON pemienreM Kommernn MunncrtepcTBa npocsemeHus: Poccuiickoin denepannu
(mportokoia ot 3 nexadps 2019 r. Ne [IK4BH).
eaun u3yvyenus: GU3NKU:
e mpHOOpeTeHHWE HHTEpeca W CTPEMIICHUS OOyJaromuxcs K HAYYHOMY HW3YYCHUIO
HPUPOIbI, Pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEICTABICHHWA O HAyYHOM METOJe TIO3HAaHUS ¥ (OPMHpPOBAHUE
UCCIIEI0BATENBCKOTO OTHOILIEHHS K OKPY KAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysibTaTa W3y4YeHUS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHuE TPEACTABICHUN O poNu (PU3HUKU AT Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oynymed mnpodeccrnoHaIbHOMI
JeSTeIbHOCTH, CBSA3aHHON ¢ (PM3UKOM, MOJrOTOBKA K JalbHEHIIEMY 00y4YEeHHUIO B 3TOM
HarpaBJICHUH.

JlocTmkeHne STUX Leneil mporpammbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOLIETro

o0pa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIOINX 3a/1a4:

e [puoOpeTeHue 3HAHUA O JAUCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHue yMEHUIl ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCTIOJIb30BaHUEM TTOTyYEHHBIX 3HAHUIA;

® OCBOGHHME METOJIOB PELICHHUS MNPOCTEHIINX pacu€THBIX 3a7ad C HCHOJIb30BAHUEM
(bu3nIeCKUX MOJIeNel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMH HaONOJaTh MPUPOJAHBIE SIBICHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOTHl M DKCIEPHMEHTAIbHBIE HCCIEIOBAHHUS C HCIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

e ocBocHHE TPUEMOB paboOTHl ¢ WHPOpMAIHECH (U3NISCKOTO COJCPIKaHUsS, BKIIIOYAs
MHGOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUAX (GU3MKHM, aHalu3 U KPUTHYECKOe
OllIeHHMBaHKE UHPOpPMAIUY;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATHHON NEATETHbHOCTH, CBSI3aHHBIMU C (DU3HKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HMUECKON HAYKH.

Ha u3yuenmne ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO 00Opa3oBaHHs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68 yaca (2 yaca B
HEJIEITIO).

[Ipeiaraemslii B mporpamme 1o (Gpusmke nepeueHb JabopaTopHBIX paboT U ONBITOB HOCUT
PEKOMEHATENbHBIA XapaKkTep, YUYUTENb JAeJaeT BBIOOp MPOBENCHHS JTa0OpPaTOPHBIX paboT U
OTIBITOB C YYETOM HHIUBUIYAIBHBIX OCOOCHHOCTEH 00YJarONIMXCsl, CIIMCKA SKCTIEPUMEHTATBHBIX
3aJlaHui, IpeAsiaraéMbIX B paMKax OCHOBHOI'O TOCYIapCTBEHHOI'O AK3aMeHa Mo (PU3UKe.

COJEP)KAHUE OBYYEHUA

7 KJIIACC

Paznea 1. ®Pusuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpa.

®usuka — Hayka o npupoze. fABneHus npuponsl. PU3NUECKUE SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnyeckue BenuyuHbL. M3Mmepenue ¢usnyeckux BenuyuH. Dusnueckue MpUOOPHI.
ITorpemHocTs u3mMepeHuil. MexxayHapogHas CHCTEMa EAMHHIL.

Kak ¢usmuka u npyrue ecrtecTBeHHble HAayKM M3y4aloT NpHupony. EcTecTBeHHOHayuyHBIH
METOJ TMO3HAaHMA: HaOJIOJEHUE, MOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIIBWKEHHE THUIIOTE3,
HKCHEPUMEHT IO TpPOBEpKE TUIOTEe3, OOBsACHEHHE HalmonaemMoro spieHus. OnucaHue
(bU3NIECKUX SBICHHUIA C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. @usnueckue NpuOOpHl M MpoLeAypa NPSIMbIX U3MEPEHHUI aHaJIOTOBBIM U LU(POBBIM

pudopoMm.



Jlabopamopusie pabomul u onvimol.
Omnpenenenue LEHbI ASICHUS Kbl K3MEPUTEIHLHOTO Mpuoopa.
N3mepenue paccTosHUN.
N3mepenne o0bEMa KUAKOCTH B TBEPIIOTO Tea.
Omnpenenenue pasMepoB MajbIX TE.
N3mepenune temmeparypbl MOpH MOMOIIM >KHUAKOCTHOTO TEPMOMETpA MW JaTyUKa
TEMIIepaTypBbl.

6. IlpoBenenue wuccienoOBaHUS MO MPOBEPKE TUIOTE3bl: JAIBHOCTh MOJNETA IIApUKAa,

MyIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA MTyCKa.

Pasnen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEIECTBA.

JBmxenue yactui] BemiecTBa. CBSA3b CKOPOCTH JBMKECHHS YaCTUI[ C TEMIEpaTypou.
bpoynoBckoe nBumxkenue, auddysus. BzanMopeiicTBue dYacTUIl BeHIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ANl e

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH UM  TBEPABIX
(kpucTamIn4ecKkux) Teld. B3auMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B PAa3HBIX arperaTHbhIX
COCTOSIHMSIX MU HUX ATOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO ABUKCHUSI.

2. Hab6monenue nuddyzuu.

3. HaOGmropenue siBieHMIA, OOBSICHSIOMUXCS MPUTSHKEHUEM MU OTTAJKUBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopusie pabomul u onvimol.

1. Ormenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHUEM (GoTorpaduii).

2. OnbITHI 10 HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

Paznen 3. /IBuskeHune u B3aUMoOeiicTBUE TeJl.

Mexanuueckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe ABMkeHuEe. CKOpOCTb.
Cpennsiss CKOpOCTh IPU HEPABHOMEPHOM JIB>KEHHUH. Pacuér myTu U BpeMEeHU ABUKECHUSI.

SBnenue uHepuuH. 3aKOH WHEpIUU. B3aumonelcTBue Ten Kak MPUYMHA W3MEHEHHS
CKOpPOCTU JBWXKEHHUsA Ted. Macca kak Mepa MHEpTHOCTH Tena. I[lnotHocTs BemiectBa. CBS3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHHUIE 00bEMA BEIIeCTBA.

Cuna kak XapakTepucTuka B3auMmojeiicTBus Ten. Cuina ympyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBI JUHAMOMETpa. SIBlIeHHME TATOTEeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTh. CiokeHWe cuil, HampaBiICHHBIX IO
onHOM npsimoil. PaBHoxelcTBytomas cuin. Cuiia TpeHus. TpeHue CKOJIBXKEHUSI U TPEHHUE MOKOS.
Tpenue B npUpo/ie U TEXHUKE.

Jemoncmpayuu.

HaGmoienne MexaHu4ecKoro JBUKCHHS Tea.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHUS.
HaGutoieHue siBJeHMs] UHEPIUH.

HaGmronenne naMeHeHus: CKOPOCTH MPU B3aMMOICHCTBUH TEJl.
CpaBHeHHE Macc MO0 B3aUMOJICHCTBUIO TEI.

SNk =

CnoxeHue CHUJI, HAITPABJICHHBIX I1O OJIHOM HpHMOﬁ.



Jlabopamopusie pabomul u onvimol.

1. Omnpenenenue CKOPOCTH PABHOMEPHOI'O JBHXKEHHS (IIapUKa B JKUIKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jaliee).

2. OrmpeneneHne CpeaHEH CKOPOCTH CKOJBKECHHS OpycKa WM MIapuKa 10 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpexeneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (Aedopmanuu) mpyXKUHBI OT
MIPUJIOKEHHOM CHUJIBI.

5. OneIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca Teja U
XapakTepa COIPUKACaIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. laBinenne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

JHasnenue. CriocoObl yMEHBIIICHHS M YBEIMUEHUs naBieHus. JlaBieHue rasa. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBieHus: TBEPABIMU TEIaMHU, KUIKOCTIMHU
u razamu. 3akoH Ilackans. ITHeBMaTnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUIKOCTH OT
rnyounbl.  ['mapoctatuueckuid  mapagokc. CooOmiaromuecs cocynbl. [ 'mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe AaBieHue. [IpUYuHBI CyIIECTBOBaHUS BO3AYIIHON
obomoukn 3emum. OmbiT Toppuuemm. M3mepenune aTtmochepHOro IaBICHUS. 3aBHCUMOCTH
aTMOC(EepHOTO JIAaBJICHUS OT BBICOTHI HaJx ypoBHeM Mops. IIpubopsl st u3MepeHus
aTMOC(EpHOTO JTaBJICHHS.

JlelficTBrE KUKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTamkuBatomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

emoncmpayuu.
3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

[lepenaya naBneHus KUIKOCTHIO U Fa30M.

Coobmaromuecst CoCcyabl.

I'unpasnunyeckuii npecc.

[IposiBnenue necTBus aTMOCHEpPHOTO JTABJICHHS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHIBI OT 00bEMa MOrpy:KEHHOM dYacTu Tena Hu
IJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHUJIBI BECY BBITECHEHHON KUAKOCTH.

AN hA DD =

Sl

VYcnoBue IUIaBaHMA TeN: IUIABaHUE WM TOTPYKEHHUE Tel B 3aBUCUMOCTH OT

COOTHOILIEHUS INIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuwsie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NMOTpyKEHHON B KMJIKOCTh
4acTH Tena.

2. OrmpeneneHrie BBITAIKUBAKOIICH CHJIBI, JCUCTBYIOIIEW Ha TeEJO, NOTPYKEHHOE B
AKHUJIKOCTb.

3. IlpoBepka HE3aBHCHMMOCTH BBITAJIKMBAIOLICH CHJIBI, JCHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIIKMBAIOIIEH CHUJIBI, JEHCTBYIOLIEH Ha
TEJIO B KHIKOCTH, OT 00BEMa MOTPYKEHHON B KUIKOCTh YaCTH Tea U OT IUIOTHOCTH
AKHUJIKOCTH.

5. KonctpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHME JIOJKH M OIPEIENICHHE €€
TPy30MOAbEMHOCTH.

Pa3pnen 5. Pa6ora m MOIIHOCTB. JHEprus.



Mexanunueckas pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHs
priuara. IlpuMeHnenue npaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KITJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermdeckas W mnoTeHuuainbHas »3Heprus. lIpeBpamieHue
OJIHOTO BHJIa MEXaHUYECKON PHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHUsS NpPU PABHOMEPHOM JIBIJKEHUU Teja 110

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue yCclOBHUM paBHOBECHS pbluara.
N3mepenune KII/] HakTOHHOM MITOCKOCTH.

4. W3yueHue 3aK0HA COXPAHEHUS MEXaHUYECKON SHEPIUH.

[98)

COILEPKXAHUE OBYUYEHUA
8 KITIACC

Paspneu 6. TenuioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKyJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE II0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KUIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOWCTB I'a30B, )KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYISIPHO-KUHETUYECKOU TEOPHH.
CmaunBaHMe M KaWUISIPHBIC SBJICHM. TeIIoBOEe paCIIMPEHNUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBXKEHUS
yactull. BuyTpenussi sueprua. CnocoObl U3MEHEHUST BHYTPEHHEW SHEpruu:
TeuIonepesaya 17} COBEpLICHUE paboTHI. Bunsl TeIUIonepeaauu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3ITyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUICCTB. YJelbHAsA TEIUIOTA IUIABJICHMUS.
[TapooOpa3zoBanue u konaeHcauus. Mcmapenue. Kunmenwe. YnenpHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHUS OT aTMoc(epHOro
JABIICHUSL.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAs TEIUIOTa CTOPAHMSL.

[Ipunnuner padotel TernoBbix nasurareneil KIIJ rtemmoBoro aBuratens.
TennoBele ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEIbI.



3aKOH COXpaHEHUS U MPEBPAILIECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.
Hemoncmpayuu.

1.

2
3
4.
5

© 0 N o

10.
11.
12.
13.

HaOmronenre 6poyHOBCKOTO IBUKEHUS.

Habmonenune nuddysun.

Habmronenne SsBjieHU CMaYMBaHUS M KaITMIISIPHBIX SIBJICHUM.
HabGmronenne TemioBoro pacumpeHus Teol.

N3meHeHne naBieHus rasa Mpu U3MEHEHHM O0BhEMA M HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphbl.

Bue! Tennmonepenayu.

OxJtaxxieHue Ipyu COBEPIIEHUH padOTHhI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
HaOmronenne kuneHus.

HaOmronenune nocTostHCTBA TeMIepaTyphl IPH TUTABJICHUU.
Mojenu TeII0BBIX JBUTATEIICH.

Jlabopamophule pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHl IO OOHAPYKEHUIO EHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITEI IO BBIPALIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WUJIU caxapa.
OnbITel 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS! Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJJIOHE MIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUA BO3JyXa OT €ro
00b€Ma 1 HarpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka runmoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHJIKOCTH
B TEPMOMETPUYECKOMN TPyOKE OT TeMIIepaTyphl.

HaOnronenne wW3MeHEHHsT BHYTPEHHEH »SHEpPruu Tejla B pe3yJibTare
Teronepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEIUI000MEHE C HArPEThIM METATNIMYECKUM LIUJIUHIPOM.

Onpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIApEHUs.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TEMIOTHI IUIABICHUS JbJA.

Pa3znesn 7. JinekTpuyeckue ¥ MArHUTHbIE SIBJICHHS.



OnekTpu3auus Ten. J[Ba poaa 3leKTpUYecKuX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBHCHUMOCTh  CHJIBI  B3aMMOJICHCTBHUS
3apsHKEHHBIX TEJT OT BEJTUYMHBI 3aPSJI0B U PACCTOSHUS MEXIY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTE dnekTpudeckoro mnoss. IIpuHiumn
CYyHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsAnoB. DIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOJNHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
ANEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HcTouHrky TMOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckads uenb. Cuima  TOKa.  DJIEKTPUYECKOE  HANPSDKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MApajulesIbHOE — COECIMHEHUE
MIPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpudecKre Ny U MOTPEOUTENH IEKTPUIEeCKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHMCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarautHoe noJjie 3eMJIM U €r0 3HAY€HUE JJISl KU3HU Ha 3eMlie.
OneiT  Opcrega. MarHutHoe 1one  BJIEKTpUUECKOTo Toka. [IpumeHeHwne
AIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOIO MOJI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUIATENb MOCTOSTHHOTO TOKa. VCMONb30BaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SABneHue snekrpoMarHuTHOM uHAyKuuu. [Ipasuno Jlenua.
DIEeKTpOreHepaTop. Cnoco0bl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJeKTpr3alus Te.

JIBa poa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U TUDIIEKTPUKH.

MoenupoBaHre CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO TMOJIS.
HcTouHnKr NOCTOSIHHOTO TOKA.

JIeHCTBHUS IIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUI TOK B dKUJIKOCTH.

11. ['a30BBIM pa3ps.

O X N oA W N R



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenune cuiibl Toka aMIepMETPOM.

N3MepeHue 3eKTpUIECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud cOnpoTUBIICHUM.

BzaumojeiicTBre MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3ICJICHUS MTOJIOCOB MAarHMUTa.
MoenupoBaHre€ MarHUTHBIX MOJIE€H MOCTOSTHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe noje TokKa. DJIEKTPOMArHuT.

JlelicTBME MarHUTHOIO TIOJI HA MPOBOJHHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

OmneiTer apanest.

3aBUCUMOCTh HAIpPaBJICHUs HWHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHHS.

DIIEKTPOreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

S

10.
11.

12.

13.
14.

OmnpITel MO  HAOMIOMCHHUIO DJICKTPU3AIMHU TEJI HHIAYKIUEH | TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MAEUCTBUSA DJIEKTPUYECKOTO TIOJSI HA MPOBOJHUKU U
TUBJIEKTPUKH.

COopka 1 mpoBepka paboThI NEKTPUIECKON IIEMH TOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3Mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONIPOTHUBIICHUS TMPOBOJHUKA OT €ro JJHWHBI, IUIONAAXA IOMEPEYHOTO
CEUYCHHUS U MaTepuara.

[IpoBepka mnpaBwiia CHOXKEHHS HANPSHKEHUM IIPU  TMOCJIEA0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia 1Jsi CUIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AJIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIJAEIAEMON Ha
pesucrope.

HccnepoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HANpsHKECHUS HA HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.



15.

16.
17.

18.
19.
20.
21.

N3yyeHne MarHUTHOrO TMOJiI NOCTOSHHBIX ~MAarHUTOB IIPU KX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nercTBUA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI  B3aWUMOJICHCTBUS
KaTylIKM ¢ TOKOM M MarHhra OT CWJIbl TOKAa WM HAIpPABJICHUS TOKa B
KaTyIIKE.

N3ydeHnue neicTBUS MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KonctpyupoBanue u u3yueHue paboThl AIEKTPOABUTATENS.

N3smepenue KIIJ anekTpoaBUrateibHON yCTaHOBKH.

OneITEl 1O HCCIEIOBAHUIO SIBJICHUSI AJIEKTPOMAarHUTHOM WHAYKLWU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHUS W HaNpaBJICHHUS HMHAYKIHMOHHOTO
TOKA.

SHEPIUMu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne pu3NKK Ha yPOBHE OCHOBHOI'O OOINET0 0Opa3oBaHUs HAIIpaBJICHO HA

JTOCTI)KEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEIMETHBIX 00pa30BaTENbHbIX
pE3yJbTATOB.

B pesynbrare uzyuenus pu3uku Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs y

oOyuyaromerocss OyayT coOpMHUpOBaHBI CIAEAYIONIME JIUYHOCTHBIC pE3YyJbTAaThl B
YacTH:

1) maTpHMOTHYECKOr0 BOCIMTAHUS:

— MPOSIBIICHUE HMHTEPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU
buznuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHMCKUX yUEHBIX-(U3UKOB;

2) rpa’kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

— FOTOBHOCThH K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJEM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUUN
bu3uKy;

— OCO3HAaHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX NPUHLMUIIOB B JCATEIBHOCTU
YYEHOTO;

3) 3cTeTHY€eCKOro BOCIIUTAHUS:

— BOCHPUATHE ACTETHYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHMS:

— OCO3HAHME UEHHOCTH (PU3NYECKOM HAayKM KaK MOIIHOIO HWHCTPYMEHTa
[I03HAHWSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTHM, BaKHEMIIEH COCTABIAIOLICH
KYJbTYPBI,

— pa3BUTHE HAy4YyHOW JIO003HATENBHOCTH, HWHTEpeca K HCCIIeI0BATENbCKON
NEeATENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSl 1 IMOLMOHAJIBHOIO 0J1ATONMOJTYYHSs:
— OCO3HaHuE IIeHHOCTH Oe3omacHoro o0pa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH IMpaBUi O€30MacHOr0 TOBEACHHUS Ha
TpaHCIOpTE, Ha J0porax, C 3JEKTPUYECKUM U TEIUIOBBIM O0OPYJIOBAaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTH HaBbIKA pe(IICKCUH, PU3HAHNE CBOETO MpaBa Ha OLITUOKY
Y TAKOT'O K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOr0 BOCTIMTAHMS:



e — AKTMBHO€ YYacTH€ B pEHICHHH IMPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aIlii, TOPOoJia, Kpasi) TEXHOJIOTHISCKON M COIUATbHOMN
HaIPaBJICHHOCTH, TPEOYIOIINUX B TOM YHC/IE U (PU3NUSCKUX 3HAHUM;

e — MHTEpEC K MPAKTUIECKOMY U3yUCHHIO MPODECCHi, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHUA:

e — OpHCHTAIlMSA HAa NPUMEHEHHE (PU3MYCCKUX 3HAHUW JUIS pPEIICHUS 3aaad B
0o0JaCTH OKpYXalomeld Cpeapl, IUIAHUPOBAHUSA TIIOCTYNIKOB U OICHKHA UX
BO3MOXHBIX ITOCJIEJCTBUM JJIs1 OKPYIKAIOILLIEHU CPEbI;

e — OCO3HaHWE TJIOOAJTBLHOIO XapaKTepa HKOJOTHMYECKHUX MpoOJIeM W NIyTed uX
pelICHUS;

e 8) ajanranuM K HU3MEHSIIOIIMMCH YCJIOBUSM COLHUAJBHON W NPHUPOAHOM
cpeabl:

e — IOTPEOHOCTH BO B3aMMOICHCTBUU IIPH BBIITOJIHEHUH MCCIICOBAaHUIN U MPOEKTOB
(hM3UYECKO HAPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

e — TIOBBIIICHUE YPOBHSA CBOEW KOMIIETCHTHOCTH YE€pPE3 MNPAKTUUYECKYIO
JIeSITEIILHOCTD,

e — MOTPEOHOCTH B ()OPMUPOBAHWN HOBBIX 3HAHUM, B TOM 4Huciie GOPMYIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O (U3UICCKUX 0OBEKTAX U SIBJICHUSX;

e — OCO3HaHUE AeHUIIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUK;

e — CTpPEMJICHHWEC aHAJIM3UPOBATH M BBHISBISATH B3aWUMOCBSI3U MPUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWCTBUM C YYETOM BIUSHUS Ha OKPYXAIOUIYI0 CpELy,
BO3MO>KHBIX I'JI00AJIbHBIX ITOCJIEICTBUI.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHMs MpOrpaMMebl 1o PU3MKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanust 'y oOywatomierocss OyayT c(opMHpOBaHBl MeTampeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONIUE MO3HABaTeNIbHbIE YHUBEpCAJIbHbIE YYEOHbIE AEUCTBUA,
KOMMYHHUKAaTHBHBIE  yHHMBEpCaJbHbIE  yuyeOHbIE  JEHCTBUS,  pEryJsITUBHBIC
yYHUBEpCalbHbIe yUeOHbIE IEUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:
e BBIABIATH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC TMPHU3HAKH OOBEKTOB
(sBNIEHUI);



YCTaHABIIMBATh CYIIECCTBECHHBIH NPHU3HAK KiIacCH(PHUKAIMKM, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISAITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpUBAEMbIX (haKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSM;

BBISIBJIATH TTPHUYMHHO-CJICJICTBEHHBIC CBS3U TPU HM3YyYCHUH (PUINICCKUX
SIBJICHHHA W TIPOIIECCOB, JICJIaTh BBIBOJBI C MCIOJIb30BAHMEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, BBIIBUTATh THUIOTE3bI O B3aWMOCBS3IX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOATENILHO BBIOMPATH CIIOCOO perieHus: yueOHoW Gu3nyeckon 3agadu
(cpaBHEHME  HECKOJIBKMX  BapUaHTOB  pEIICHHS, BbIOOp  HambOojee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

Bba3oBble nccienoBarejbcKkue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK UCCIIEA0BATEIBbCKUI HHCTPYMEHT IIO3HAHUS;
IPOBOJUTH MO CAMOCTOSATENbHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXHBIM
(U3MYECKUI  SKCHIEPUMEHT, HEOONbIIOE HCCle0BaHuE (U3HUUECKOro
SBJICHUS,

OLIEHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIMIO, ITOJYUEHHYIO
B XO/I€ UCCJIC/IOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBAaTh OOOOIIEHHSI W BBIBOJIBI MO PE3yjbTaTaMm
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh  BO3MOXKHOE  JajbHEilllee  pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAK)KE BBIABUTATh MPEIIOJIOKEHUSI 00 UX PA3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTAX.

Pabora c undopmanueii:

NPUMEHSTh Pa3IMYHBIE METOJbI, MHCTPYMEHTBI M 3alpOChl TIPH TMOUCKE U
orbope wWH(pOpPMAIMKM WIM JAaHHBIX C Y4YETOM TPEIOKESHHON Yy4eOHOU
(buznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB U OPM MIPEICTABIICHHUS,

CaMOCTOSATEJILHO ~ BBIOMpaTh  ONTUMaJIbHYH  (GopMy  IpeACTaBICHHUS
nH(OPMAITUU U WLTIOCTPUPOBATH PEIIaeMble 3a/1a4l HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, THOU TpaduKoi U UX KOMOMHAITUSIMU.

KoMmyHukaTHBHBIE YHHBepPcaibHbIEe YueOHble 1eliCTBUA:

B Xo0je OOCYXJCHHS ydeOHOTO Marepuaja, Pe3yJIbTaToB JIa0OpaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBbI U
BBICKA3bIBaTh HMJICHM, HAIICJICHHBIC HA PEIICHUE 3aJauyd W TOJJICpKaHNe
0J1aroKeaaTeabHOCTH OOIIEHMS,

COITOCTaBJISATh CBOM CYXKICHUS C CYXICHHUSAMH JIPYTUX YYACTHUKOB JHANIOTa,
oOHapyKUBaTh PA3IMUNE U CXOJCTBO TIO3UITUH;



BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;
nyOJUYHO TPEJICTABIISATh PE3yJIbTaThl BBIMOJIHCHHOTO (DU3UYECKOTO OITbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIAMBUIYJILHON
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYECKO TPOOIEMBI;

NPUHUMATh IIEJIM COBMECTHOM JIEATEILHOCTH, OPTaHU30BBIBATh JCHCTBHUS 110
e€ MOCTIKEHHIO: PaCIpeNesiaTh PO, 00CYy AaTh MPOIECCH W PE3yJIbTAaThI
COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBITIOJIHATh CBOKO YacCTh pPabOThI, JOCTUras KAa4yeCTBEHHOTO pe3yjbTaTa o
CBOCMY HAIPABJIICHUIO U KOOPJWHUPYS CBOM JCHCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI,

OIICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOMIMI MPOJYKT IO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PerJISlTI/IBHbIe YHUBEPCAIBbHBIC y‘leﬁHble IleﬁCTBHH

CaMoopraHn3aum{:

BBISIBIISITH MPOOJIEMBI B )KH3HEHHBIX M yU€OHBIX CUTYaIUAX, TPEOYIOMUX IS
penieHus: pU3NIeCKuX 3HAHUM;

OpPHUEHTHPOBAThCA B  Pa3MYHBIX  MMOAXOAAX  MPHUHATHA  pEIICHUIN
(MHIMBUAYyaTbHOE, TPHHITHE PEIICHHWs B TPYyNNe, NPUHATHE PEIICHUMA
TPYIIION);

CaMOCTOATENLHO COCTABJISITH ITOPUTM pelIeHUs (PU3NYECKON 3aJadu WiIH
IUTaHAa HCCJIEOBAaHUS C YYETOM HMMEIOIIMXCS PECYpPCcOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIPEIiaracMbie BApUAHTHI PEIICHUH;
JieNaTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb, AMOIHUOHAJIbHBbIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMM U MpeajiaraTh IjiaH €€ U3MEHEHMUS;
OOBSICHATh  NPUYMHBI  JOCTHDKEHUS  (HEJAOCTHXKEHHSI)  pe3yJIbTaToB
JeSTENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCII€ B XOJI BBITIOJHEHHUS
(hU3MYECKOro UCCIeA0BaHUS W MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS ~ CUTyallMd, YCTAHOBJIEHHBIX  OIIMOOK,  BO3HUKIIUX
TPYAHOCTEN;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IIeJId U YCIOBUSM;

CTaBUThH Ce0s1 HA MECTO JPYToro 4elioBeKa B XOJ€ CIOpa WU JAUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHn: (U3NIECKUX 3a/1ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



HNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenust B 7 Kjacce npeiIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHU:

WCITOJIB30BATh MOHATHS: (U3HUECKHE U XUMUYECKUE SBIICHUS, HAOIIOCHHE,
HKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, €AMHUIIBI (PU3UYECKUX BEJIMYUH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHMSI — BemlecTBa  (TBEpHOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOE JBMKEHHUE (paBHOMEPHOE, HEPABHOMEPHOE,
MPSMOJIMHEMHOE), TPACKTOpPHUS, PaBHOJEHCTBYyIOMmAs cuia, aedopmarius
(ympyras, riacTudeckas), HeBECOMOCTb, COOOIIAONTUECS COCY/IbI;
paznuuath siBiaeHus (nuddys3us, TEMIOBOE IBHKEHUE YacTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKEHHE,  HEPAaBHOMEPHOE  JBIXKCHHUE,  HMHEPIUS,
B3aMMOJICHCTBUE TE€JI, PAaBHOBECHUE TBEPABIX TENI C 3aKPEIUIEHHOW OCKIO
BpalleHUs, TIepeaada AaBJICHUS TBEPIAbIMU TEJIaMH, KUIAKOCTAMHU U ra3aMu,
aTMoc(pepHOE JaBieHHE, IUIaBaHUE TeJ, NPEeBPAIICHUS MEXaHUYeCKON
SHEPIruM) MO OMUCAHUIO MX XapPaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBJICHUE  M3YUYEHHbIX  (PU3MYECKUX  SBICHUN B
OKpY’XXalollleM MHpe, B TOM 4HcCie (U3NUecKue SBIECHUS B TPHUPOJIE:
MpUMEPHl JBWKEHHUS C PA3IMUYHBIMU CKOPOCTSIMU B KUBOW M HEXKUBOU
npupone, AEHUCTBUE CWIbl TPEHUS B TMPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBiCHUS HA XMBOM OpraHu3M, IUJIaBaHUE pPbIO, pblYaru B
TeJie 4YeJOoBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHUIA;
OMKCHIBATh M3YUYEHHBIC CBOWCTBA TeJ M (PU3WUYECKUE SIBICHUS, HCTOIB3YS
¢du3nyeckue BeNTUYMHBI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHsIS CKOPOCTh, CHJIa YOPYIOCTH, CUJa TSDKECTH, BEC TeJa,
cuia TpeHus, JaBlieHue (TBEPIOro Tela, KUJIKOCTH, ra3a), BRITAIKABAIOLIAS
CWJIa, MEXaHW4yeckass paldoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI,
KOG (DUIIMEHT TOJIE3HOTO  JIEWCTBHS MEXaHHW3MOB, KUHETHYECKas U
MOTEHIUAJIbHAST ~ DHEPrus), NpPU OMNHCAHWU TPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICIT UCIOJIB3YEMbBIX BEJIMYHMH, UX OO03HAUECHUS U €IUHUIIBI
(GU3NYEeCKUX BETUYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIUYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapakTepu3oBaTh CBOMCTBA TeJl, (PU3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOJNB3Ys MpaBWiia CIOXKEHUsS cuil (BIOJb OJHOW MpsMOM), 3akoH ['yka,
3akoH [lackans, 3axkoH Apxumesna, MpaBUJIO paBHOBecusi pbryara (Ooka),



«30JI0TO€ NPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOW dHEPIuH,
Opv 3TOM JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3MUECKHE SBICHUS, TPOLECCHl M CBOMCTBA TE€J, B TOM UHCIE U
B KOHTEKCTE CUTYalMi MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTEPA: BBISABIATH
NPUYUHHO-CIIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBICHEHHE M3 |—2 JOrMYecKux
miaroB ¢ Onopod Ha 1—2 uU3y4YEHHBIX CBOWMCTBA (PU3UYECKHUX SIBJICHUH,
bu3nYeCKuX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aun B 1—2 nelCTBUS, UCIIOIB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBatOLIME (U3MUECKUE BEJIMYMUHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3aJauM
3aMKMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NYECKUE BEIUYMHBI B
dbopMylibl W TPOBOAUTH PACcU€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIE,
HEOOXOAMMBIE  JIJIsi  pelIeHHs  3aJad, OLEHUBAaTh  PEaTUCTUYHOCTh
NOJIy4eHHON (DU3UYECKOMN BEIMYMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpPU OMOLIU
¢bu3nYeCKuX METO/I0B, B ONKCAHUU HCCIEAOBAHUS BBIICIATH MPOBEPSIEMOE
IPEAIONIOKEHNE (TUIIOTE3Y), pa3andaTb U MHTEPHPETUPOBATH MOJYyYECHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJI€ OIbITa, JeJiaTh BBIBOJLI IO €ro
pe3ynbTaTam;

MIPOBOJIUTH OTBITHI TIO HAOIOACHUIO (DM3UYECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Ten: (OpMYyIHUpOBaTh NPOBEPSEMbIE MPENOJIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TPEIJIOKEHHOI0 00OpYJOBaHUs, 3alUChIBATh XOJI OMbITA U
(hopMyIHpOBATH BHIBOBI,

BBITNIOJIHATH NPSMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MAcChl Teja, 00bEMa,
CWIbl M TEMIIepaTypbl C MCIHOJIb30BAHUEM AaHAJOTOBBIX M IH(PPOBBIX
npuOOpoOB, 3amKChIBaTh TIOKAa3aHUs MNPUOOPOB € Y4ETOM  3aJlaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOANTH HCCJIEIOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKON BETUYMUHBI OT
APYrod € UCIOJIB30BAHUEM INPSIMBIX W3MEPEHHH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBUXKYILETOCS Tejla OT BPEMEHHU JBUKEHUS Teja, CUIIbl TPEHUS
CKOJIbKEHHMSI OT Beca Tejla, KadyecTBa OOpaOOTKM MOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CHWJIBl TPEHHUSI OT IUIOIIAJHA COINPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YJUIMHEHHUS TPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00BEMa
NOrpy>KEHHOM YaCTH Tejla ¥ OT MJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Tella, OT IJIyOWMHBI, HA KOTOPYIO MOTPYXKEHO TeJOo, YCIOBUMI
IUTABaHMSI TEJ, YCJIOBUW paBHOBECUS phlyara M OJIOKOB), y4yacTBOBaTh B
IUITAaHUPOBAHUU Y4EOHOTO HCCIIEeI0BaHUs, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHHUs, Clieqysl MpEeAJIOKEHHOMY IUIaHy, (UKCUPOBATH PE3yJIbTAThI



MOJyYEHHOW 3aBUCUMOCTH (DPU3MUECKMX BEJIMYMH B BHUJAE MNPEAJIOKEHHBIX
TabnuIl U rpaUKOB, JAEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;
MPOBOJIUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYMUH (IJIOTHOCTH
BEIIECTBA KUAKOCTU M TBEPAOIO Tella, CUJla TPEHUS CKOJIbKECHUS, JaBJICHUE
BO3/yXa, BBITAJKMBAIOIIAs CHJIA, JIEHCTBYIOIIAasgs Ha MOTPYKEHHOE B
KUJKOCTH T€I0, KOIPPHUIUEHT MOJIE3HOTO JIEUCTBHS MPOCTHIX MEXaHU3MOB),
cienyss TPEeMIOKEHHOW MHCTPYKUMHU: TPU  BBIIOJHEHHUH HM3MEpPEHUU
cOOMpPAaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIHATH 3HAYCHHE UCKOMOM
BEJIMYUHBL;

coOJII0/IaTh NPaBWJIa TEXHUKHU O€30MacHOCTH Mpu paboTe ¢ JabopaTOPHBIM
000opy1oBaHUEM;

yKa3bIBaTh IPUHLHUIIBI IEHCTBUS TPUOOPOB M TEXHUUECKHUX YCTPOUCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOMIAIOIIMECS COCYJbl, OapoMeTp, pblyar,
TIOJIBMKHBIN U HETIOJBMYKHBIN OJIOK, HAKIIOHHASI TNTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI  JACHCTBHS ~ M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIE:
HNOJIIMITHUKY,  YCTPOMCTBO  BOJIONPOBOJIA, TMJPaBIMYECKUN  Ipecc,
MaHOMETp, BbICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIIONB3YS 3HAHUS O
CBOMCTBaxX (PU3WYECKHUX SIBJICHUU M HEOOXOAMMBbIE (DU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

HOPUBOAUTH IPUMEPHI (HAXOIUTh HH(GOPMALIMIO O PUMEPAX) IPAKTUUECKOTO
UCIOJIb30BaHUSl  (U3MYECKUMX 3HAHUM B TMOBCEIHEBHOM IKU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MPU OOpaIEHUH C IPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
NOBEJICHMS B OKPYXKAIOLLEH CpelE;

OCYUIECTBJISATH OTOOpP UCTOYHHUKOB uHGpopmanuu B VHTepHere B
COOTBETCTBUM C 3a/IaHHBIM NOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIUXCS
3HaHUH U MOyTEM CpaBHEHHUsS  PA3IMYHBIX HCTOYHUKOB  BBIJCIATH
UHPOpMAIMIO, KOTOpas SBJISETCS NPOTUBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCII0JIb30BaTh MpPU BBINOJHEHUU YYEOHBIX 33JaHUI HAay4YHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUECKOro colepiKaHus, CIpPaBOYHBIE MaTepUabl, PECypCHI
cetu  WHTepHer, BiageTh nOpuéMaMu  KOHCIIEKTHUPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(YOpPMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKWE IMHUCbMEHHBbIE U YCTHBIE COOOILIECHHS Ha
OCHOBE 2—3 WCTOYHHMKOB HWH(pOpMauu (PU3NYECKOTO COACPKAHUSA, B TOM
qucie MyOJIMYHO JesaTh KpaTKue COOOILIEHUs O pe3yJibTaTaX MPOEKTOB WIN
y4eOHBIX MCCIEIOBAaHUN, MPU 3TOM TPAMOTHO HCIOJIb30BaTh WM3yUYEHHBIN



NOHATUHHBIA  anmapaT Kypca (HU3UMKH, CONMPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALUEN;

MpU  BBIMIOJIHEHUW YYEOHBIX MPOCKTOB U HCCIEIOBAHUN paclpeessaTh
00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadaMH,
CIEOUTHh 3a BBIINOJHEHWEM IUIAHA JIEMCTBUM, aJICKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ, B  JICITEJIBHOCTh  TPYINIbl,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICHCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K xoniy oOydenust B 8 kjacce mpeIMeTHBIE Pe3yiabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSATHS: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(dHbIe Tella, HACBHIIIEHHBIN W HEHACBIIIEHHBIN Map, BIAXKHOCTh BO3AyXa,
TeMIEpaTypa, BHYTPEHHSISI SHEPIus, TEIUIOBOM ABUTATEb, AJIEMEHTapPHBIN
ANEKTPUUYECKUHN 3apsij, SJIEKTPUUECKOE T0JI€, MPOBOJHUKU U JUAJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuuath SBJICHUS (TEIUIOBOE pACIIMPEHHE U CKaTue, Temiolnepenaya,
TEIUIOBOE PABHOBECHE, CMAuMBaHUE, KaNWJUISIPHBIE SIBJICHUS, HCIApPEHUE,
KOHJICHCAIIWS, IUJIaBJICHHE, KpUCTAIM3alus (OTBEp/ICBaHUE), KHUIICHHUE,
Teronepeaaya (TerIonpoOBOIHOCTh, KOHBEKIUS, U3TyUCHHE ), DJICKTPU3ALIM
TeJ, B3aUMOJICUCTBUE 3apsiOB, JEHUCTBUS BJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICCTBME MAarHWTOB, JEHCTBUE MAarHUTHOTO TOJISI Ha
IPOBOJHUK C TOKOM, OJJICKTPOMArHuWTHAs MHAYKIMS) IO ONHUCAHUI0 HX
XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIONIUX JIAHHOE
(bu3UYeCcKOoe SBICHHCE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YUYCHHBIX  (PU3MYECKUX  SBICHUN B
OKpY’XXalollleM MHUpe, B TOM 4HCiIe (U3UYeCKue SBICHUS B TPHUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KANWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIIBI
B mpupoje, nanydeHue CouHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JSJIEKTPUYECKUE SIBIICHUS B
atMocdepe, IEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMIIH,
npeiid MmoirocoB, PoJib MATHUTHOTO TOJISL JIJIsL KU3HU Ha 3emiie, MOJSPHOE
CUSIHHE, TIPU ATOM MEPEBOJUTh NPAKTUUYECKYIO 3a7a4y B YUEOHYIO, BBIJICISATh
CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3UUECKUX SIBJICHUM;

OMHUCHIBATh W3YUYEHHBIC CBOWCTBA TEJI W (U3UYECKHUE SIBICHUS, HCIOIb3YS
(u3nyeckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI DHEPIHs, KOJIUYECTBO
TEIUIOTHI, YJIeJIbHAS TEIJIOEMKOCTh BEILIECTBA, y/IeJIbHAS TEIJIOTa IJIaBJICHHUS,
yJAeNbHAs TEIIoTa mapooOpa3oBaHusl, yieTbHas TEIIOTa CrOpaHus TOILINBA,
KOA(DPUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOM MAaIIUHBI, OTHOCUTEIbHAs
BJIQXKHOCTh BO3/yXa, JJICKTPUYECKHUM 3apsj, CHJia TOKA, 3JIEKTPUUYECKOE



HanpsDKEHHE, CONMPOTHBIIEHHWE TPOBOJHUKA, YJAEIBHOE COMNPOTHBIICHHUE
BEIIECTBA, pabd0Ta M MOIIMHOCTh D3JICKTPUYECKOTO TOKa), TPHU OIHMCAHHH
MPaBUIBLHO TPAKTOBATh (PU3WYECKUIA CMBICT HCIOIB3YEMbIX BEIIMYUH,
0003HAaUEHUs W EIWHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIONIUE JaHHYIO (DU3UYECKYIO0 BEIUYUHY C JAPYTMMH BEJIUYHMHAMM,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BEITUIHH;
XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS W TPOIIECCHI,
WCIIOJIB3ySl OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHIECKON Teopuu
CTPOEHHUS BEIEeCTBA, MPUHIUIT CYMNEPIO3UINH TOJeH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma Juis ydacTka IenH, 3aKOH
Jxoyns—JIenna, 3aKOH COXpaHEHUS SHEPTUH, IPU STOM JaBaTh CIOBECHYIO
(GhOpMyITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMATHYECKOE BHIPAKCHHE;
OOBSACHATh (PU3MUECKHE TPOLIECCHl W CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMii MPaKTHKOOPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHOCIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTHYECKUX
aroB ¢ Omopod Ha 1—2 W3YYEHHBIX CBOWCTBA (PU3UUYECKHUX SIBICHUH,
(U3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3a/1auu B 2—3 NEHCTBUS, UCTIOIL3Ys 3aKOHbBI U (POPMYIIHI,
CBsI3BIBAIONNE (PU3MUCCKUE BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aa4yM
3aMHChIBATh KPATKOE YCIIOBHE, BBISBIISATH HEJOCTATOK JAHHBIX ISl PEIICHUS
3a/layu, BBIOMpATh 3aKOHBI U (GOpPMYJbl, HEOOXOAUMBIE IS €€ PEIICHHS,
NIPOBOJUTL pacu€Thl W CPABHUBATH IOJYYCHHOE 3HAYCHHE (DH3NYCCKON
BEJTMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPH  TTOMOITU
(U3UYECKUX METOJIOB, HCIOJIb3Yysl OINHMCAHHE WCCIICOBAHUS, BBIJCISThH
poBepsieMOE  MPEAIOJIOKCHUE, OICHUBATh  NPABWIBHOCTH  TOPSJIKA
MIPOBEICHUSI HCCIICIOBAHUS, ICTIaTh BEIBOJIBL;

MIPOBOJIUTH OTBITHI TIO HAOIOACHUIO (DM3UUECKUX SBICHUN WM (HU3UIECKUX
CBOMCTB TeJ (KanUISpHBIC SBJICHMS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €r0o
o0BéMa, TeMIeparypsl, CKOPOCTH TpoIlecca OCTHIBAHHMS M HarpeBaHUS IPH
W3TyYEHUH OT IIBETA M3TyJaroliel (MOrIoaroIeii) MOBEPXHOCTH, CKOPOCTh
WCIIApEHUsT BOJBI OT TEMIEPATYPHhl KUJIKOCTH M TUIOMIAAA €€ TTOBEPXHOCTH,
ANEKTpHU3aAlMsg Te1 W B3aUMOJICUCTBHE  DJICKTPUYECKUX  3apsi/iOB,
B3aMMOJICHCTBHE MOCTOSSHHBIX MAarHUTOB, BU3yaHM3allds MarHUTHBIX ITOJICH
MMOCTOSTHHBIX MarHUTOB, ICHCTBHSI MArHUTHOTO TOJISl HA MIPOBOIHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJICKTPOABUTATEIIS IIOCTOSTHHOTO TOKA):
(dbopMyUpOBaTh MPOBEPSIEMbIC TPEIINONIOKEHUS, COOUPATh YCTAaHOBKY W3
IIPEIJIOKEHHOTO 000PY/I0BAaHUS, OMKMCHIBATH XOJ ONbITa U (HOPMYJIUPOBATH
BBIBOJIBI;



BBIMOJIHSTH MPsIMblE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTU
BO3AyXa, CHJIBl TOKa, HANpPSKEHUS C HCIOJB30BAHUEM aHAJIOTOBBIX
npuOOpOB W JATYMKOB (DU3MUYECKUX BEIMYUH, CPABHUBATH PE3yJIbTAThI
U3MEpEHHH ¢ yuE€TOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OIHOW (PU3MUECKON BETUYMHBI OT
ApYyroii ¢  HWCHONB30BaHWEM  MPSAMBIX  W3MEPEHUH  (3aBUCUMOCTH
COIIPOTUBIICHUS TMPOBOJIHUKA OT €T0 JIJIMHBI, TUIOIIAI! TOMEPEUYHOTO CEUCHUS
U yAETBHOTO CONPOTUBIICHUS BEUIECTBA MPOBOJHMKA, CHIIBI TOKA, HIYIIETO
yepe3 IMPOBOJAHHUK, OT HaNpsKEHUS Ha MPOBOJHUKE, HCCIIEJOBaHHE
MOCTICIOBATEIFHOTO W TapajuIeJIbHOTO  COCIMHEHUH  TPOBOJHUKOB):
IUTAHUPOBATh MCCIIEAOBaHNE, COOMPATh YCTAHOBKY U BBIMOJIHITH U3MEPEHHUS,
clenysl TPeUIOKEHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl MOJTYYEHHOU
3aBHCUMOCTH B BUJE TaOIMIl U rpadUKOB, JIeJaTh BHIBOJABI IO pe3ysbTaTaM
MCCIICJIOBAHHS,

NPOBOJANTH KOCBEHHBIE W3MEpeHUsi (u3nueckux BenuuuH (yIesbHas
TEIIOEMKOCTh BEIIECTBA, COMPOTUBIECHNE TPOBOAHMKA, pab0Ta U MOILIHOCTD
AIEKTPUUYECKOTO TOKa): IJIaHUPOBATh U3MEPEHUS, cobupath
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAys MPEIIOKEHHOW WHCTPYKIUHU, H
BBIUUCIISTH 3HAUCHNE BEJIMYMHBI,

coOI0/IaTh TIPaBWJIA TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
o0opy10BaHUEM;

XapaKkTepu30BaTh MPUHIUMBI  JACHCTBHS ~ HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha MX OMHMCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUIEHHUSI JIOMOB, TUTPOMETP, MapoBas TypOMHA, aMIIEpMETP, BOJIBTMETP,
CUETYMK DJIEKTPUUYECKOW HHEPrHH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTPUOOPHI (mpuMepHI), DIIEKTPUIECKHE
MPEIOXPAHUTENH, SJICKTPOMArHUT, JJIEKTPOJBUTATENlb MOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHUS O CBOMCTBaX (PU3MUECKHX SIBJICHUM U HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh TMPOCThIE TEXHHUYECKHUE YCTPOWCTBA W W3MEPHUTEIbHBIC
npuOOpkI 1O CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUJAKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETpP, JABUTaTEIb BHYTPEHHETO CrOpaHws,
AJIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI DJEKTPUUECKUX Iernel ¢
MOCTICIOBATEIBHBIM U MapaJUICIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3inuas
yCIIOBHBIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUICCKUX LIETICH;

MPUBOIUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O TIPUMEpax) MPaKTUIECKOrO
UCMOJIb30BaHUS (PU3MYECKMX 3HAHUH B IIOBCEJAHEBHOM JKUM3HMU IS
obecrniedeHrs 0€30MacHOCTH MPH OO0paIEHUH C IPUOOpAMU U TEXHUYECKUMHU



YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOLIEN CPELE;

OCYUIECTBJIATh MOMCK HHPOpManuu Gpuanyeckoro coaepxkanus B UutepHere,
Ha OCHOBE HMEIOUIMXCS 3HAHMM W IMyTEM CpPAaBHEHMS JONOJIHUTEIBHBIX
MCTOYHHUKOB BBIIEIATh MH(GOPMALMIO, KOTOpas SBISIETCS MPOTHUBOPEUYUBOMN
WJIH MOXET ObITh HEZOCTOBEPHOM;

MCIIOJIb30BaTh MpPU BBINOJHEHUU YYEOHBIX 3aJaHUI Hay4YHO-IOMYJISPHYIO
auTepaTypy (pU3MUEecKOro colepikKaHus, CHpPaBOYHBIE MaTepUabl, PECypCHI
cetu MHTepHer, BiageTte npuéMaMu  KOHCIIEKTMPOBAaHHSA  TEKCTa,
npeoOpa3zoBaHus HHOOpPMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE IHCbMEHHBIE M KpPATKHE YCTHBIE COOOIICHMS,
0000mass wuHpOPMAIMI0O W3 HECKOJBKHX HCTOYHHUKOB  (PHU3HUECKOIO
COJIEpKaHusl, B TOM 4YHUCII€ ITyOJMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON
WM KCCIIEIOBATENIbCKON JIEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh
M3YUYEHHBIM TOHATUHHBIA anmapar Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUIEHUE NTPE3EHTALUEN;

OpyU BBINOJIHEHUHM Y4YEOHBIX TMPOEKTOB U UCCIECNOBAaHUM (DU3HMUECKUX
NPOLIECCOB pacIpeAesiaTh OOS3aHHOCTH B TpyNNe B COOTBETCTBUHU C
ITIOCTABJICHHBIMM 3aJa4aMH, CJICIUTHh 3a BBINOJHECHHEM IUIAHA JECUCTBUU M
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaa B
JESATENBHOCTh T'PYIIIbI, BBICTPAaUBAaTh KOMMYHUKATHUBHOE B3aWMOJCHCTBUE,
IPOSBIISASI TOTOBHOCTD pa3periarb KOHQIUKTHI.

K xoHiy oOydenust B 9 kjacce npeiIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHSTHUS: CHCTEMa OTCU€ra, MarepuajbHas  TOYKa,
TPaeKTOpHUs, OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBIKEHHS, aedopmarius
(ynpyrasi, TmacTUyeckasi), TpEHHUE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TMEpPErpy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPAOE TETO,
IIEHTP TSKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUYECKHE KOJeOaHUs |
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPa3BYK, AJIECKTPOMArHUTHBIC BOJIHBI, IITKAJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUS W TIOTJIONICHUS, anb(da, OeTa- M raMMa-u3ydeHHs, U30TOIIbI,
sJIepHas SHEPreTUKa;

paznuuath SBJIEHUSI (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBIDKEHUE, CBOOOIHOE
MaJIcHUE TeJl, PABHOMEPHOE JIBMKEHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE
TeJ, PEaKTUBHOE JBWKEHHUE, KojebaTenbHOEe IBWKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJie0aHUs), PE30HAHC, BOJHOBOE JIB)KCHHUE, OTpa)KEHHUE
3ByKa, MPSAMOJIMHEHHOE pPACIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE



CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3jioKeHHE OEJIOTo CBETa B
CIIEKTP M CJIIOKCHUE CIIEKTPAJILHBIX I[BETOB, JIUCIICPCHUS CBETA, €CTECTBCHHAS
PaAMOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOTO CIIEKTpa W3IyYEHUS) II0
OMMMCAHWI0 WX XapaKTePHBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh  IPOSIBJICHUE  HM3YYCHHBIX  (PU3WYECKUX  SABJICHUH B
OKpyXaromeM Mupe (B TOM uucie (Qu3ndeckue SIBICHUS B TPUPOJIC:
MPWINBBI U OTJIUBBI, ABWKEHUE TuTaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE
JIBUKEHUE OSKUBBIX OPraHMW3MOB, BOCHPHUSITHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHNE, CEHCMUYECKHUE BOJIHBI, ITyHAMH, X0, IIBETA TEJI, ONITHYCCKHUEC
SBIICHUS B TPHUPOJIE, OWonornyeckoe  JEHCTBHE  BUAMMOTO,
yIbTPA(PHOIETOBOTO W  PEHTICHOBCKOTO  HM3JIYyYEHWH, €CTECTBEHHBIN
pPaANOaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, PaJU0aKTUBHOE W3ITyUCHUE
IPUPOAHBIX MUHEPAJIOB, ICWCTBHE PaIMOAKTUBHBIX M3JIYYCHUN HA OpraHu3M
YelioBeKa), MPU OTOM TIEPEBOJIUTH MPAKTHUECKYIO 3a7ady B Y4YeOHYIO,
BBIJICNIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) U3HUECKUX SBICHHA;,
OMKCHIBATh M3YYEHHBIC CBOMCTBA TeJ M (PU3WYECKUE SIBICHUS, HCIOIB3YS
(du3nYecKue BETUYMHBI (CPEAHSIS W MIHOBEHHAs CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBMKEHUHW, YCKOpPEHHUE, TMepeMelleHrne, MyTh, YrioBas
CKOPOCTh, CHWJIA TPEHUS, CWIa YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJCHHS, BEC Tela, HWMIYJIbC Tejla, HWMIIYJIbC CHIIBI,
MEXaHW4YecKass paboTa W MOIIHOCTh, IOTCHI[MANBbHAS SHEPIrHs Tea,
MOJHSTOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTCHIHAJIbHAS JHEPTHUS CKATON
MPY>KWHBI, KHHETUYECKAs SHEPTHs, TIOJTHAS MEXaHWYEeCKasi SHEPTHsi, TIEPHO]]
M 4YacToTa KoJeOaHWil, JJMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb TMPEJIOMIICHHS CpEJbl), TpPH OIHCAHHH
MPaBUIBLHO TPAKTOBATh (PU3WYECKUIA CMBICT HCIOIb3YEMbIX BEIIMYUH,
0003HAaUEHUsS W EIWHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIONIUE JaHHYIO (DU3MYECKYIO0 BEIUYUHY C JAPYTHMMH BEJIUYHMHAMM,
CTPOUTH TpaPHKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NISCKUX BEITUIHH;
XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS U TPOIIECCHI,
WCIIOJIB3YSl 3aKOH COXpaHEHWsS JHEPruH, 3aKOH BCEMUPHOTO TITOTEHUS,
NPUHIIUI CYTIEPIO3UIIMU CUJI, IPUHIIUIT OTHOCUTENbHOCTH ["anumes, 3aKOHbI
HproTOHA, 3aKOH COXPAaHECHHS UMITYJIbCA, 3aKOHBI OTPAYKEHUS U TIPEIIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apSIOBOTO W MACCOBOTO YHCEN TMPH SACPHBIX
peaknusx, MpU OSTOM J1aBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATh €70 MATEMATHYECKOE BBIPAKECHUE;

OOBSACHATh (PU3MUECKHE TPOILECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyaIluii MPaKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH



NPUYNMHHO-CJIE/ICTBEHHBIE CBSA3HM, CTPOUTh OOBSICHEHHE M3 2—3 JIOTHYECKHUX
IaroB C ONopod Ha 2—3 U3y4YEeHHBIX CBOWCTBA (PU3MYECKUX SIBICHUIA,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a7a4u (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHU),
UCTOJIb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3NUYECKUE BEIUYMHBI: Ha
OCHOBE aHajiM3a YCJIOBMS 3aJauM 3aliChIBaTh KPAaTKOE YCJIOBHUE, BBISABIISTH
HEJIOCTAIOIIME WM M30BITOYHbIE JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYIIbI,
HEOOXOqUMbIE JUIsl  PELEHHUs, NPOBOAUTH pacu€Thl M  OILICHHUBATH
PEATMCTUYHOCTD MOTYYEHHOTI'O 3HaYCHUS PU3NUECKON BETMYHHBI;
pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh MNP OMOLIU
(U3MYECKUX METOJIOB, HCIOJIb3Yysl OINHMCAHWE MCCIIEOBAHUSA, BbIICISTh
IIPOBEPSEMOE  NPEIAINOJIOKEHUE, OLEHUWBATh IPAaBUJIBHOCTh  IOPSJAKA
IIPOBEJICHUS UCCIIEN0BaHUs, 1€JIaTh BBIBOBI, UHTEPIPETUPOBAThH PE3YJIbTATHI
HaOJIIOCHUH U OIBITOB;

MIPOBOJUTH OIBITHI O HAOMIOAEHUIO (PU3UUECKUX SIBJICHUNA WIH (HU3UUECKUX
CBOMCTB Ten (M3yyeHUEe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpPaHEHHS
SHEpPruM, 3aBUCHUMOCTb IepHoja KojeOaHUN MPYKUHHOTO MasTHUKA OT
Macchl rpy3a U KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT aMIUIUTYbI
MaJlbIX KOJeOaHUM, MPSMOJUHEMHOE PACHpPOCTPAHEHHE CBETA, PA3JIOKECHHE
0enoro cBeTa B CIIEKTP, U3yUYECHUE CBOICTB M300pakeHUs B IJIOCKOM 3epKajie
M CBOWCTB HM300paKeHUsI TpeIMeTa B coOuparouiedl JuH3e, HaboneHue
CIUIOLIHBIX U JUHEHYAThIX CIEKTPOB U3IYUEHHUS): CAMOCTOSTENBHO COOMPATh
YCTaHOBKY U3 U30BITOYHOIO HabOpa 000PY10BaHUs, OUCHIBATH X0/ ONbITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

OPOBOJUTH TNPU HEOOXOJUMOCTH CEPHUI0 MPSAMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HauyeHue u3MepseMod BeJMYMHbl  ((DOKYCHOE pacCTOsTHUE
coOuparomieil  JIMH3bI), OOOCHOBBIBATH BBIOOpP CIOCO0A M3MEpPEHHUS
(M3MepUTENHHOTO IPUOOpPA);

OPOBOJUTh  MCCIEAOBAHWE 3aBUCUMOCTEH  (PU3MYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH OT BPEMEHU IPHU
PAaBHOYCKOPEHHOM  JIBIDKEHUM 0€3 HayaJlbHOM CKOpPOCTH, Iepuoja
KoJie0aHUI MaTeMaTHYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpPaXXKEHUs CBETa OT yIJja IaJeHUs U yIJya MPEJIOMIICHUsS OT yrila MaJCHHUs):
IUIAHUPOBATh  MCCJIEJOBAHME, CAMOCTOSITENIBHO COOMpaTh  yCTaHOBKY,
(uKCUpOBaTh pe3yJbTaThl NOJYYEHHON 3aBUCHMOCTH (PU3NYECKUX BEITUYMH
B BU/JI€ TaOIHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHUS;
IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Teja NpH pPaBHOYCKOPEHHOM JIBJKEHHM, YCKOPEHHE
CBOOOJHOr0 TAaAECHUs, KECTKOCTb NPYXKHUHBI, KOIPPUUUEHT TpEeHUs



CKOJILKCHHS, MeXaHudeckas paboTa M MOIIMHOCTh, YacToTa W TIEPHOJ
KOJIeOaHMI MAaTeMaTHYECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa
coOuparolel JIMH3blL, PaJuOaKTUBHBIA (DOH): IJIAHUPOBATH H3MEPEHMS,
coOupaTh IKCTIIEPUMEHTAIILHYIO YCTAHOBKY Y BBITIOJHITH U3MEPEHUS, CIEIYSI
NPEIJIOKEHHOW  WHCTPYKIMHM, BBIYUCISTH  3HAYCHUE  BEJIMYMUHBI |
aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIBTATHI C YUETOM 33aJaHHOW MOTPEITHOCTH
U3MEPEHUN;

e CcOONIONATHh MpaBWJIa TEXHUKU OE30MACHOCTH TpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

e pa3nMuaTh OCHOBHBIC TMPHU3HAKM W3YYCHHBIX (DU3MUECKUX MOJICIICH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPIOE TEJIO, TOUCYHBI NCTOUYHUK CBETA,
Jqyd, TOHKas JWH3a, TUIAHETapHAs MOJETh aroMa, HYKJIOHHAs MOJIeb
aTOMHOTO SJIpa;

e XapaKTEpPU30BaTh IMPHUHIUIBI  JACHCTBUSA  M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HAa WX onucaHus (B TOM YHUCIHE:
CHHUIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHHUSI, paKeTa, 3X0JIoT,
OUYKH, TIEPUCKON, (oTroanmapar, ONTHUYECKHE CBETOBOJbI, CIEKTPOCKOTI,
JI03UMETp, Kamepa BuibcoHa), HCTIONB3Ys 3HAHUS O CBOWCTBAX (PH3UUIECKHUX
ABJICHUI U HEOOXOAUMBIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

e HCIOJBH30BaTh CXEMBbl U CXEMATUYHBIC PUCYHKH HM3YYCHHBIX TEXHUYECKHUX
YCTPOWCTB, U3MEPUTEIIbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pelIeHrnr y9eOHO-TPAKTUUECKHUX 33]1a4, ONTHYCCKHE CXEMBI JIJIsl TOCTPOCHHUS
M300paKE€HUM B TUIOCKOM 3€pKajie U COOUpAIOIIe JIMH3E;

e TPUBOIUTH MPUMEPHI (HAXOAUTH WH(DOPMAITHIO O IPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUM B TOBCEIHEBHOM IKU3HHM IS
obecrniedeHrss 0€30MacHOCTH MPH OO0paIeHUH C IPUOOpAMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS U COOJIIOJIEHUSI HOPM DKOJIOTHIECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpee;

e OCYIIECTBIATH MOUCK MHpOpMaIK Ghu3ndecKoro coaepxxanus B lHTepHere,
CaMOCTOSITENTLHO ~ (POPMYIUPYsT TOWCKOBBIA  3ampoc, HAXOIUTh MYTH
OTIpeAeNICHUs] JOCTOBEPHOCTH TOJMYyUYEHHOW HH(POpPMAIMM HA OCHOBE
UMEIOIINXCS 3HAHUH U IOTOJHUTEIHHBIX UCTOYHUKOB;

e HCIOJb30BaTh TPHU BBHIMIOJIHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUEcKOro colepiKaHus, CHPaBOYHBIE MAaTEPUAIIBI, PECYPCHI
cetru  UWHTepHer, BmameTh npuéMaMu  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeobpazoBanus HHGOPMAIIMU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIIEHUS Ha OCHOBE MH(pOpMaIuu
U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COJNEpKaHWs, MyOIMYHO MPEACTABIATH
pe3ybTaThl MPOSKTHON MITM UCCIIE0BATENBCKOM ACSITENbHOCTH, IPH ATOM IPAMOTHO



WCIOJIb30BaTh W3YYCHHBIM MOHATUWHBIN amnmapar M3y4aeMmoro pasjaena (U3UKd U
COMNPOBOX/IaTh BBHICTYIUICHUE MPE3eHTalNe ¢ yu4éTOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHUKOB

9 KJIACC

Pa3zpen 8. Mexanuueckue siBJIeHHUA.

Mexannyeckoe npwxeHue. MatepuanbHas Touka. CucremMa otrcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOro JABWXKEHUs. PaBHOMepHOe MpsMONMHENHOEe JBWKeHHe. HepaBHOMEpHOE
npsIMOJIMHENHOe JBWkeHue. CpedHssi U MIHOBEHHas CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE TpsiMosinHEHOe aBuxkeHue. CBoOomHoe maneHue. OnbITh
lNanmnes.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. Ilepmon m yacrora oOpamieHus. Jluneilinas u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

Ilepbit 3axkon HerotoHa. Bropoii 3akoH Hserorona. Tperuii 3akoH Hbrorona. IIpunHimn
CyHEpPIO3UIUHU CHIL.

Cuia ynipyroctu. 3akoH ['yka. Cuna TpeHusi: cuijia TPEHUsI CKOJIBKEHUSI, CHJIa TPEHUSI TIOKOS,
JIpyTrue BUJIbl TPEHMUSL.

Cuna TSOKECTH W 3aKOH BCEMHMPHOTO TATOTEHMs. YCKOpPEHHE CBOOOJHOrO TaJeHUs.
JBuxenue mianet Bokpyr Connua. IlepBas kocMuueckasi ckopoctb. HeBecomocTh U neperpys3ku.

PaBHOBecue marepuanbHoOil Touku. AGcomoTHO TBEpAoE Teno. PaBHoBecue TBEPIOTO Tena ¢
3aKpEIIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTw.

Wmnynec Tena. M3MeHenue ummynbca. VMiynbc cuibl. 3aKOH COXpPAaHEHHs HMITYJIbCA.
PeakTuBHOE IBMXEHUE.

Mexannueckass paboTa W MOUIHOCTBb. PaGoTa cui TSHKeCTH, yNpyroct, TpeHus. CBs3b
3Hepruu M paboTel. [loTeHUManbHash SHEPrUsl Tena, IMOAHATOrO HaJl TMOBEPXHOCTHIO 3EMIIH.
IloTeHnmanpHas SHEPrUsl CKATOM INpyKUHBI. KuHeTnueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOnrogeHune MexaHMYECKOTO JBMKEHUS TeJla OTHOCUTENLHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHMe NyTEH M TPAaeKTOPUM JBHKEHHUS OJHOTO M TOrO K€ TEJla OTHOCUTEIBHO

pa3HbIX TEJl OTCUETA.

3. H3mepeHune CKOPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

5. HaOnropenue ABMXEHUS Tela [0 OKPY>KHOCTH.

6. HabmroneHne MeXaHWUYECKHUX SIBICHHM, MPOUCXOISAIINX B cUcTeMe OTcuéra «Temexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENLHO KaOruHeTa (PU3UKHU.

7. 3aBHCUMOCTbH YCKOPEHHMS T€Ja OT MAcChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.

8. HaOmnronenue paBeHCTBA CHJI IPU B3aUMOACHCTBUM TeEIL.

9. H3meHeHue Beca Tena MpU yCKOPEHHOM JBUKEHUU.

10. Ilepenaua umnysbca npu B3aUMOAECHCTBUM TENl.

11. [IpeobpazoBaHusi JHEPTUU NP B3aUMOACHCTBUH TEJL.

12. CoxpaHeHue uMIyJibca Ipy HEYNIPYroM B3aUMOJIEHCTBUU.



13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCa MpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUH.

Habnroenne peakTHBHOTO IBUKCHUS.

CoxpaHeHue MEXaHUYEeCKOH SHEPTUH ITPHU CBOOOIHOM TaICHUH.

CoxpaHeHne MEXaHUYECKON PHEPTUH MPU IBUXKEHUU TeJla MO IeWCTBUEM IIPYKHUHBI.

Jlabopamopnsie pabomsl u onvimol.

1.

*

10.

11.

KoHcTpyupoBanue Tpakra JUlsi pa3sroHa W JalbHEHIIEro pPaBHOMEPHOIO JIBUXKEHUS
HIapHKa UITH TEJIEKKH.

OmnpeneneHue cpenHell CKOPOCTU CKOJBXKEHHMS Opycka WM JABWXKEHHMS IIApUKa IO
HAKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOpEHHsS Tejla NpPU PaBHOYCKOPEHHOM JIBIKCHMH 110 HAKIOHHOH
TUTOCKOCTH.

HccnenoBanmne 3aBUCUMOCTH IyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4aJbHOU CKOPOCTH.

[TpoBepka rumoTessl: €Ciiv IpU PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HayaJbHOH CKOPOCTH
IMYTU OTHOCSITCS KaK PsiJi HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHMSI CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSL.

Onpenenenne k03P PUIMEHTA TPEHUS CKOIbKEHHS.

Omnpenenenue KECTKOCTU NPYKHUHBI.

Onpenenenne pabOTHI CWJIBI TPEHHWS TPH PABHOMEPHOM JIBKCHHH Tela TI0
TOPU30HTAIILHON MTOBEPXHOCTH.

Omnpenenenue pabOTBl CUJIBI YOPYrocTH IpH NOAbEME TIpy3a C MCIOJIb30BaHHEM
HETOABMKHOTO U MOABUKHOT'O OJIOKOB.

M3yueHne 3aKoHa COXPaHEHUS SHEPTUHU.

Pa3nesn 9. Mexannveckue Kojie0aHusi H BOJHBI.
KonebarenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKH KOJE€OaHMA: MEpUoOJ, 4acToTa,
aMmIuTysna. MarematudeckuilT W NPYKHHHBIA ~ MasATHUKW. [IpeBpamieHue »sHeprum npu

KOJIe0aTeIbHOM JBUKEHUH.

3aryxawmue Kosebanus. BoiHyxneHHble koneOanus. Pe3onanc. MexaHuueckue BOJIHBI.
CBolicTBa MexaHUYECKUX BOJIH. [IpoaosibHbIe M TONEpeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €&
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Tell€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbicOTa TOHA. OTpaxkeHue 3ByKa. MIHPpa3Byk U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmogenue xonebaHuil Tex MoJ 1EHCTBHEM CHIIBI TSHKECTH U CHITBI YTIPYTOCTH.
2. HaOmonenue konebaHuii rpy3a Ha HUTU U HA MIPY>KUHE.

3. HabmoneHune BBIHYKACHHBIX KOJeOaHHUI U pe30HaHCa.

4. PacnpocTpaHeHHe IPOIOJIBHBIX U ONEPEYHBIX BOJIH (HA MOAEIIH).

5. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopnvie pabomul u onvimot.

1.
2.
3.

Onpeznenenne 4acTOTHI U MEPHOA KOJIeOaHUH MaTeMaTHYECKOT0 MasiTHUKA.
OmnpezneneHye 4acTOTHI U MEpHOa KoleOaHUH NPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepuoAa KoOJeOAHWH MOJABEIIEHHOT0 K HHUTH Ipy3a OT
JUIMHBI HUTH.



4. HccnenoBanue 3aBUCHUMOCTH nepuoaa KoJIeOaHHI MNPY’>KUHHOI'O MadTHHKa OT MACChL

rpysa.
5. TIpoBepka HE3aBUCUMOCTH NEpHOa KoJeOaHUH TPpy3a, MOJABEUIEHHOTO0 K HUTH, OT MacChl

rpysa.
6. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTh NEpHUOAa KOJI€OaHUM MPYKUHHOIO MasiTHHKA
OT Macchl rpy3a U KECTKOCTH NPYKUHBI.
7. W3mepeHne yCKOpeHHUs] CBOOOIHOTO TaCHUSI.
Pa3nes 10. DeKTpOMarauTHOE 10JIe H 3JICKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHuTHOE MOJ€. DJIEKTPOMATHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 371eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE JIEKTPOMATHUTHBIX BOJIH /ISl COTOBOM CBS3H.
OnexkTpoMarHuTHas npupoaa csera. CKkopocTs cBeTa. BoIHOBBIE CBOWCTBa CBETA.
Hemoncmpayuu.
1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. W3ydeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIIBbIO MOOMIIBHOTO Tese(doHa.
Pa3znea 11. CBeToBbI€ IBJICHHS.
JlyueBas mopnenb cBera. Mcrounuku cera. IlpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienue cBera. 3akoH mpesioMieHHs cBeTa. [loHOe BHyTpeHHEE OTpa’keHUE CBETa.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.
JIunza. Xon mydeit B imH3e. OnTrudeckas cuctemMa oToarnmnapaTa, MUKpOCKOIA M TeJIECKOoIa.
I'ma3 kak onTu4eckas cucreMa. biM3opyKoCTh U JalIbHO30PKOCTb.
Paznoxenue G6enoro csera B crekTp. OnbiTel HbtoToHa. CrokeHHe CIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
IIpssMonMHENHOE pacIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomiieHue cBeTa.
OnTHYeCKUN CBETOBOI.
Xon yuelt B codbuparomiei JuHse.
X0 1y4deu B paCCEUBAKOLLEH JIMH3E.
[Tony4yenue n300paxKeHUi C MOMOIIBIO JIHH3.
[Tpunun neiictBus goroarnmapara, MUKPOCKOINA U TEJIECKOIa.
10. Monens ria3sa.
11. Paznoxenue 6enoro cBeTa B CIIEKTP.
12. [lomyuenue 6e10ro CBETA PU CII0KEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopuwvie pabomut u onvimol.

XN R W=
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1. HccnepoBaHue 3aBUCUMOCTH yIJla OTPaKEHHUsSI CBETOBOTO JIy4a OT YIJia MaJCHHUS.

2. H3yudeHue XapaKTEepHUCTUK U300paKEHUS MPEMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHMOCTH yIJIa IPEJOMJIEHUS CBETOBOIO Jyya OT yIja MaJeHus Ha
TPaHULE «BO3yX—CTECKIIO.

4. Tlomyuenue n300paKeHHI C ITOMOIIBIO COOMPAOIICH JTUH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOU CHUITBI COOMPATOIICH JIMH3BI.



6. OnbIThI O PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OnbITBl 1O BOCIPHATHIO I[IBETAa NPEAMETOB NpPU UX HAONIOJCHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3gen 12. KpanToBble siBJIeHUS.

Oneiter Pesepdopna u mmanerapHas Mozenb atoma. Mozenb atoma bopa. Ucmyckanue u
MOTJIONIeHHE cBeTa aTOMOM. KBaHThI. JIMHEeuaTsle ClIEKTPHI.

PannoaktuBHOoCTh. Anbda, Oera- u ramma-u3nydeHus. CTpoeHHE AaTOMHOTO sIpa.
Hyknonnas wMopens aromHoro sapa. W3oronsl. PagmoaxtuBHble TmpeBpamieHus. Ilepuon
noJjiypacrnaja aTOMHBIX sIZIEp.

SnepHble peakuuu. 3aKOHBI COXpAaHEHUS 3apsiIOBOIO M MAacCOBOIO YMCEN. DHEPrusi CBS3U
aTOMHBIX sifep. CBsi3b Macchl U dHepruu. Peakiuu cuHTe3a U AeneHus saep. MICTOUHUKHM SHEpruu
CouHiia u 38E31.

Anepnas sHepreTuka. JleicTBUS paAuOaKTUBHBIX U3TyYEHUN HA )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3iaMyHbIX I'a30B.

CnexTp Bopopoa.

Habmonenue TpexkoB B kamepe Buiibcona.

Pabora cuérurka MOHU3UPYIOMINUX U3ITYyYEHHUH.

Peructpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

JIaéopamopre padomot u onvimol.

1. HaOnromeHue CIUIOUIHBIX U TMHEHUATHIX CIIEKTPOB U3TyUYEHUS.

2. HccnegoBaHue TPEKOB: HM3MEPEHHE DSHEPIMHM YAaCTUIBI O TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. HM3mepeHue paanoakTUBHOTO (poHA.

IHoBTOPHUTE/IBLHO-0000 1AM MOYJIb.

[ToBTOPUTENHEHO-0000IIAOIINK MOTYJb MPEAHA3HAYCH JIJIsI CHCTEMAaTH3alud ¥ 0000IIeHus
MPEIMETHOTO COJEP>KAaHUS U OMBITA JIEATEIbHOCTH, IPUOOPETEHHOIO MPU U3YUYEHHH BCEro Kypca
¢bu3MKK, a TaKkKe IJs MOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMeHy IO (U3HKe s
o0yuyaromuxcs, BEIOPaBIIMX 3TOT yUEOHBIH MpeMeT.

[Tpu u3yyeHUn AAHHOTO MOMYJSI PEATH3YIOTCS M CHCTEMAaTU3UPYIOTCS BUABI JESTEIbHOCTH,
HA OCHOBE KOTOPBIX 00€CTIEYUBACTCS JOCTHIKCHHUE MPEAMETHBIX H METANPEIMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs, (QOpPMHUPYETCS €CTeCTBEHHOHAYYHASTPAMOTHOCTH: OCBOCHHE HAyYHBIX
METO/IOB HCCIICIOBAHUS SIBJICHUN TPHUPOABI U TEXHUKH, OBJAJCHUE YMEHUSMU OOBICHATH
(bu3nUecKue sSBJICHUS, IPUMEHSISI TIOJyYeHHbIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCJIE KAYeCTBEHHBIE
U DKCIIEPUMEHTAJIbHbIE.

[TpuHIMIIHATBHO JEATENBHOCTHBIN XapakTep NaHHOTO pasjiena peanusyercs 3a CYET TOoro,
9TO 00yYaIOIUECs BBIMOIHSAIOT 33/I1aHUs, B KOTOPBIX MM IPEAIaraeTcs:

Ha OCHOBE IMOJIYYeHHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBSCHATH (PU3UYECKHE SBICHUS B

U AW

OKPY’KaIoIIeH MpUpoJie U MOBCEIHEBHOM KU3HU;
UCIIONTb30BaTh HAYYHBIE METOIbl UCCIICOBaHMS (PU3MUECKHX SBICHHM, B TOM YHCIE IS
MIPOBEPKH THIIOTE3 U MOTYUYEHHUS TEOPETUUECKUX BHIBOJIOB;



00BACHATH HAayYYHBIC OCHOBBI Hanboyiee BaXKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ,
HaImpuMmcep, MPakKTUICCKOro MCIIOJb30BAHUA PA3JIMYHBIX UCTOYHHUKOB SHCPIrUHU Ha OCHOBC 3aKOHA

MpEeBpalICHUA U COXPAaHCHHA BCCX U3BECTHBIX BUIOB SHCPIHU.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA30OBAHUA

I/I3yquI/Ie (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6II_ICFO O6pa30BaHI/I$I HAIpaBJICHO Ha JOCTUKCHUC

JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IPCAMETHBIX O6pa3OBaTeHLHHX PE3yJIbTATOB.

B pesynaprare wu3ydeHus (U3MKM HA YPOBHE OCHOBHOTO 0Omero oOpa3oBaHus Yy

oOyuJaromerocs 0yayT c()OpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThI B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUSA:

] mposiBIIeHHUEe WHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHHMCKOHN (pu3mueckoi
HaYyKHU;

] IEHHOCTHOE OTHOIIIEHUE K TOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

"] TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCY)XIEHHUHU OOIIECTBEHHO3HAYMMBIXU ITHUECKUX
npo6JeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHXKEHUH (PHU3HKH;

] 0CO3HaHME BaKHOCTH MOPATbHO-ITHUECKUX MPUHITUTIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

] BOCHpUSATHE ICTETUYECKUX KauecTB (U3UYECKON HayKu: €€ rapMOHHYHOIO IMOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHHUS:

'] oco3HaHHME LEHHOCTH (U3NYECKOM HAayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

| pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, MHTEPECA K HCCIIEI0BATEIbCKON eI TEIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbSl H IMOLHOHAJIBLHOI0 0J1ar0ONOTyYHs:

] oco3HaHME LIEHHOCTH 0e3011acHOro 0opas3a KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
Ba)KHOCTHU TpaBuJI O€30MaCHOr0 MOBEIECHUSI HAa TPAHCIOPTE, HA JI0POrax, ¢ JIEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;

| chOpMUPOBAHHOCTH HaBbIKa pe(IeKCUU, TPU3HAHUE CBOETO IIpaBa Ha OLIMOKY M TaKOTO e
IpaBa y APyroro 4ejioBeKa;

6) TPyA10BOr0 BOCIMTAHMSA:

] aKTMBHOE€ y4yacTHE B pPELICHHM NMPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHM3aIliH, TOpoJia, Kpasi) TEXHOIOTUYECKOM U COIMAIbHOIN HalpaBIEeHHOCTH, TPEOYIOIMUX B
TOM YHcIe U GU3NIECKUX 3HAHUM;

| “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 podeccuil, CBI3aHHBIX C PU3UKOI;

7) 3K0I0TMYECKOr0 BOCIIMTAHUS:

| opueHTauus Ha NpuUMEeHeHHe (U3NYECKUX 3HAHUM JUId pelieHus 3ajad B oliactu
OKpY’Karolllel cpeibl, MIIAHUPOBAHUS MMOCTYIKOB U OIEHKH X BO3MOKHBIX MOCIEACTBHM s
OKpY>Karolllen Cpeibl;

] oco3HaHHE TII00ATBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEelIeHHUS;

8) ajanTanuu K N3MEHSAIIMMCH YCJIOBHAM COLMAIBHON U MPUPOAHOM CPe/bl:



e [] mOTpeOHOCTH BO B3aUMOJICHCTBUH MPY BHITIOJTHEHUH UCCIIEI0BaHUMN U MPOEKTOB (PU3NUECKOM
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

e [] NOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITENbHOCTD;

e [] morpebHOCT, B (OPMHpPOBAHMM HOBBIX 3HAHWM, B TOM uHcie (OPMYyIUPOBATH HJIEH,
MOHSITHS, TUTIOTE3bI O QU3NUYECKUX 0OBEKTAX U SIBICHUSAX;

e [] OCO3HaHHE I[e(i)I/II_II/ITOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (l)I/I3I/IKI/I,

e [J IUIaHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUIA;

o [] CTPEMJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U NPUPOBLI, 06HICCTBa N DKOHOMUKH, B
TOM YHUCJIC C UCITIOJIBb30BAHHUEM (1)I/I3I/I‘ICCKI/IX 3HaHPII>i;

e [] OLEHKa CBOMX JEHCTBUM C YYETOM BIMSHUS Ha OKPYKAIOUIYI CpPeay, BO3MOXHBIX
r1100aJIbHBIX MOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS pOrpamMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs
y oOyyaromerocs OyayT chOpMHUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
MO3HABATEJIbHbIE yHUBEPCAIbHbIE Yy4YeOHbIE JCHCTBUSA, KOMMYHHUKATHUBHBIE YHHBEPCAIbHbBIC
yueOHbIe JeHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbIE YUeOHbIE JCHCTBUS.

ITo3naBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBbie Jjornyeckue aeiicTBUA:

BBISIBJISITH M XapaKTE€PHU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SBICHU);
yCTaHaBJIMBATh CYIIECTBEHHbIM NMPHU3HAK KIaCCU(PUKAILIMHM, OCHOBAHUS 1JIi 00OOIIEHUS U
CpaBHEHUS,

BBISIBJISATh 3aKOHOMEPHOCTH M INPOTHUBOPEUUS] B paccMaTpuBaeMbIX (hakTax, JAaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3UICCKUM SIBIICHUSIM;

BBISIBJISATh TPUYMHHO-CJIEJICTBEHHBIE CBSA3M MPU H3YYEHUM (PU3MUECKUX SBICHUA U
MPOIIECCOB, JIENIaTh BBIBOJABI C HCIOJB30BAHWEM JICAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKIIOYEeHHUH, BBIBUTaTh THIIOTE3HI O B3aMMOCBA3AX (PU3NYECKUX BEITUYNH;
CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemeHus yueOHoW (Gu3nMuecKoi 3agauu (CpaBHEHHE
HECKOJIBKMX BApMAHTOB pEIIeHMs, BBIOOp Hambomee MOAXOIAIIETO C  y4ETOM
CaMOCTOSITEITFHO BBIJICIICHHBIX KPUTECPHUECB).

Ba3oBble ucciaeaoBaTeaLCKUE AeiiCTBUA:

MCII0JTb30BaTh BOMPOCHI KaK MCCIICIOBATEIILCKII HHCTPYMEHT TIO3HAHWS,

MIPOBOAMUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY OMBIT, HECIOXKHBIA (PU3NYECKUI
AKCIIEPUMEHT, HEOOBIIIOE UCCIeI0BAaHUE (PUBUUECKOTO SBIICHUS;

OLICHHWBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OPMAILNIO, MOITYYEHHYIO B XOJ€
WCCIIETOBAHMS WU KCIICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBATH 0000IIEHUS U BBIBOJIBI [0 Pe3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUS, OTIBITA, UCCIICOBAHNS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHeiliee pa3BUTHE (U3NYECKUX IMPOLIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:



NPUMEHATh pa3IM4YHbIE METOJbI, MHCTPYMEHTHI M 3alpoChl INPH IOMCKE U OTOOpe
MH(POPMALIUU WU JTAaHHBIX C YYETOM IPEI0KeHHON yueOHO! (pu3ndecKoil 3a1auu;
aHAIM3UPOBaTh, CHCTEMAaTH3MPOBAaTh M HHTEPIPETHPOBATH WH(POPMAIMIO Pa3INIHBIX
BUJIOB ¥ (pOPM IPECTABICHHUS;

CaMOCTOSATENIFHO BBIOMpPATh ONTHMANBHYIO (OpPMYy TPEACTaBICHUS WHPOpPMAIMH H
WUIIOCTPUPOBATh pEILIaeMble 33Ja4dl HECIOKHBIMU CXEMaMH, JuarpaMMaMH, HHOM
rpaduKoi U UX KOMOMHALIUAMHU.

KOMMyHI/IKaTHBHLIe YHuBEpCaJdbHbIC y‘leﬁHbIe JelCcTBHUA:

B X0jie 00CYKIeHUs1 y4eOHOro MaTepHrala, pe3yJbTaToB JJa0OpaTOPHBIX PabOT U MPOSKTOB
3aJ1aBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMOI TEMbl M BHICKA3BIBATh HUJICH, HAIICIICHHBIC
Ha pelIeHHe 3a/1a4M U MOAJIepKaHue OJ1aroKenaTeTbHOCTH OOIICHNUS;

COTOCTABJIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHMX YYacTHHUKOB JMaliora,
OOHapy>KUBaTh pa3IU4Kie U CXOJCTBO MO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

Hy6JII/I'-IHO MNpEaACTaBJIATH PE3YJILTATHI BBITIOJTHEHHOI'O (1)I/I3I/I‘-ICCKOI‘O OInbITa
(PKCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

MIOHMMATh U HCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHON M WHJIMBHUIYaJIbHOU pabOThl NpU
peIeHuN KOHKPETHON (hHU3UYECKO MPOOIIeMBI;

INpUHUMAaThL LOCJIN COBMECTHOU ACATCIIBHOCTH, OPTraHHU30BLIBATH ﬂeﬁCTBHH no eé
TOCTIDKEHHIO: PacHpeAelisiTh POJH, OOCYXIaTh IMPOLECCHl M PEe3yJIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHHSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOIO YacTh pPabOTHI, JOCTUTAs KAd4eCTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHUPYSA CBOU }IeﬁCTBHH C APYTUMH YWICHAMUW KOMAaHbI;

OLIEHMBATh KaY€CTBO CBOETO BKJIaJa B OOMIMK MPOAYKT MO KPUTEPHSM, CAMOCTOSTEIHEHO
chopMyITHPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

PerysisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe /1eiicTBUSA

Camoopranusauus:

BBISIBJIATh NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHsX, TPEOYIOIUX JJIS pEeIIeHUs
(bu3nUeCcKUX 3HAHUMH;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJIXOJaX NPHUHATUS pelIeHUuN (MHIUBUAYaTbHOE,
MIPUHSATHE PEIICHHS B TPYIIE, IPUHATHE PEIICHUH TPYTINOi);

CaMOCTOSITEJIbHO COCTaBJIAITh QITOPUTM pELIeHUs (U3MUeCKod 3aJadu WIM IIJIaHa
UCCIICIOBAHHUSI C YYETOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaracMble BADHAHTHI PEIICHHIA;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJ€KBATHYIO OLICHKY CUTYallUy M NpeasaraTh IaH €€ N3MCHEHUS;
OOBSCHSITH NMPUYUHBI JOCTH)KEHHS (HEAOCTHIKEHUSI) PE3yIbTAaTOB JIESTEIBHOCTH, /1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;



BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCIICIOBAaHUSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHUBLIMXCS
CUTYyallUi, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILUX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM AMCKYCCHM Ha HAy4YHYIO
TEeMy, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MpPaBO Ha OIMIMOKY TMpH pelleHuH (QU3MUECKUX 3aJad WK B
YTBEPKICHUSIX HA HAyYHBIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

IMPEAMETHBIE PE3YJIBTATbBI

K kxoHuy oOydeHuss B 7 KJjacce INpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE IOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTDH y OOYUYAIOIIMXCS YMEHUI:

UCIOJIb30BAaTh  MOHATHS: (u3Mueckue M XMMHUYECKHUE SIBJICHUS, HaOJIO/IEHueE,
HKCIEPUMEHT, MOJEJb, TMIIOTE3d, €IWHHUIBI (PU3MUECKUX BEJIWYMH, aTOM, MOJEKyJa,
arperaTHble COCTOSHHS BeIecTBa (TBEPIOE, XKHUIKOE, ra3000pa3HOe), MEXaHHYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEPAaBHOMEPHOE, IPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOJENCTBYIOIIAasE cuia, Jaedopmauust (ynpyras, IUIacTUYECKas), HEBECOMOCTbD,
COOOMIAOIINECS COCYIBI;

pasnuyath aBiaeHus (qUdQy3us, TEmI0BOe ABMKEHHE YACTUL[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPLHSA, B3aUMOJICHCTBUE TEJ, PaBHOBECUE
TBEPABIX TEJl C 3aKPEIJIEHHOM OCBIO BpAIllCHUs, Iepeadya NaBJICHUS TBEPABIMH TellaMH,
KHUAKOCTAMU M Ta3amH, aTtMmochepHoe [aBiieHHE, IUIaBaHHUE TeJl, MPEeBPALCHUS
MEXaHUYECKOM SHEpruH) MO OMMCAHUI0 UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOe SIBICHUE;

pacrno3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOLIEM MHpE, B
TOM uuciie (U3MYECKHe SIBICHUS B MPUPOJE: NPUMEPBl JBUKEHUSA C Pa3IUYHBIMU
CKOPOCTSMHM B KMBOM Y HE)KUBOU NPUPOJIE, JEUCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE,
BJIMSIHAE aTMOC(EPHOTro JIaBJICHUS Ha KMBOM OpraHu3M, IUIaBaHUE pPhIO, pbluaru B Teje
4eloBeKa, MpPU 3TOM NEPEeBOAUTH MPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN;

OIUCHIBATh M3YUYCHHbIE CBOMCTBA TeN U (U3NYECKHUE SIBICHUS, UCIONB3Ys (PU3NUYECKUE
BEIMYMHBI (Macca, O0OBEM, IUIOTHOCTH BELIECTBA, BpPEMs, IMyTb, CKOPOCTb, CpPEIHSsS
CKOpOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, CHJIa TPEHHs, JaBjieHue (TBEPIOro
Tena, )KUJIKOCTH, Ta3a), BBITAJKMUBAIOIIAs CHJIa, MEXaHUecKast paboTa, MOLTHOCTD, IJIEYO
CHJIBI, MOMEHT CHJIbI, KOO((PHUIMEHT MOJIE3HOTO JEHCTBUA MEXaHU3MOB, KUHETHUYECKas U
NOTEHIMAJIbHAs AHEPTUsl), IPU ONMUCAHWU TNPABHIBHO TPAKTOBATH (PU3MUECKUN CMBICIT
UCTIOJIb3YEMBIX BEJIMYMH, X 0003HAUCHUS M €IUHMIBI (PU3UUECKUX BEITUYWH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYMHY C JPYTMMH BEJIMYMHAMM,
CTPOUTH TpapUKH N3YUIEHHBIX 3aBUCUMOCTEHN (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NUECKUE SBJICHUS M MPOILECCHI, UCTIONb3Ys MpaBUiIa
CIIOKEHUsI CWJI (BIOJIb OJHOM mpsAMOi), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumerna,
MPaBUJIO PaBHOBECHS pbluara (0JI0Ka), «30JI0TOE MPABUIIOY» MEXaHUKH, 3aKOH COXPAHCHUS
MEXaHUYECKOM HHEpPruu, IpU OSTOM [JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA H
3aMUChIBaTh €T0 MaTEMaTUUYECKOE BhIpaXKEHHE;



OO0BSCHATH (pU3MUECKUE SIBICHMUS, POIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBISBIATh MPUYHMHHO-CIIEICTBEHHBIC
CBSI3M, CTPOUTH OOBSCHEHHE M3 1—2 JIOrMYECKHX IaroB C OMOpoil Ha 1-2 M3y4YEHHBIX
CBOWCTBA (PU3MUECKHX SBICHUM, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemate pacu€THble 3afaud B 1-2 AecTBHs, HUCHONB3YyS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3NYCCKUE BEIIMYMHBI: HA OCHOBE aHANM3a yCIOBUS 3aJa4d 3alMChIBAThH
KpaTKOE YCJIOBUE, TMOJCTABIATh (U3MUYECKHE BEIMYUHBI B (OPMYJBI W IPOBOIUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3a7a4, OlICHUBATh
PEATMCTUYHOCTD MOTYYEHHON (PU3MUECKOM BEIUYUHBI;

pacmo3HaBaTh MPoOIEMbl, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIU (HU3UYECKUX METO/IOB, B
OMHMCAaHUU WCCJIECIOBAHUS BBIJCIATh MPOBEPSIEMOE MPEANOJIOKEeHHE (THUIOTE3Y),
pa3ianyaTh U HHTEPIPETUPOBATH IOIYYEHHBIH pe3ysibTaT, HaXOAUTh OLIMOKH B XOJe
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3ysibTaTaM;

MIPOBOJMTH OMBITHI 110 HAOIOICHUIO (PU3MUSCKUX SBICHUA WU QU3NICCKUX CBOWCTB TEI:
dbopMynupoBaTh  IMpOBEpsSEMble  MPEANOJNIOKEHHs,  CcoOUpaThb  YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAaHHUS, 3aMUCHIBATh XO/I OMBITa U (DOPMYITHPOBATH BHIBOBL;
BBITIOJHATH MpPsIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Teia, 00bEMa, CUJIbI U
TEMIIEPATypbl C HKCIOIH30BAHHEM AaHAJOTOBBIX M LU(POBBIX HPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHIH;
MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOM BETUYMHBI OT JAPYTOU C
WCIOJIb30BAaHUEM MPSMBIX H3MEPEeHH (3aBUCMMOCTH IMYTH PAaBHOMEPHO JBHXKYIIErOCs
Tela OT BPEMEHHU JBIDXKCHHS Teja, CHJIbl TPEHHUs CKOJIBKEHMSI OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEeI M HE3aBUCHUMOCTH CWJIBI TpPEHUS OT TUIOIIATU
COTMPUKOCHOBEHHS TE€J, CHJIbI YIPYTOCTH OT YUIMHCHHS TPY>KUHBI, BBITAIKHBAIOIICH
CWJIBI OT 00BhEMA MOTPYKEHHOM YaCTH TEJNA U OT IUIOTHOCTH KHUIKOCTH, €€ He3aBUCHMOCTH
OT IUIOTHOCTH TeJia, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUH IJIaBaHUS Tell,
YCJIOBUH paBHOBECHsI pbhluara W OJIOKOB), y4acTBOBAaTh B IJITAHUPOBAHUH YUYEOHOTO
UCCIIeIOBaHMs, COOMPATh YCTAHOBKY W BBHITIOJMHSTh U3MEPEHHUs, CIEAysl MPEAT0KEHHOMY
1aHy, (UKCUPOBATh PE3YNbTAThl MOTYYCHHONW 3aBHCHUMOCTH (PU3NYECKUX BEIUYUH B
BUJE TIPE/UIOKCHHBIX TaOnuil © TpaduKoB, JenaTh BBIBOABI IO pe3ylibTaTaM
HCCIIE0BAHMUS;

MPOBOANTH KOCBEHHBIE M3MEpEeHHUs (U3MUYECKUX BENUYMH (IUIOTHOCTH BEIECTBA
KUJAKOCTH © TBEPAOTO Tela, CUJla TPEHUS CKONBXKCHHs, JaBICHHE BO3IyXa,
BBITAJIKABAIOIIAs CHJIA, ICUCTBYIOIIAs HA OTPYKEHHOE B JKUJIKOCTh TEJI0, KOG OUIIHEHT
MOJIE3HOTO JICUCTBUSI MPOCTHIX MEXAaHU3MOB), CJIEIYS MPEIT0KEHHOW WHCTPYKIUU: TPU
BBITIOJTHEHUHM H3MEpPEHUN CcOoOHpaTh HSKCHEPUMEHTAIBHYI0 YCTaHOBKY M BBIYHCISATH
3HaYeHHE UCKOMO BEINYNHBL;

coOmoaTh TpaBuWia TEXHUKM Oe3omacHOCTH TmpH  pabore ¢ TabOpaTOPHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECs COCYbl, OapOMETp, pbluar, MOABUKHBIA U HEMOBUKHBIN
OJIOK, HAKJIOHHAS TIOCKOCTB;

XapaKTepu30BaTh MPUHIIUIBI 1EUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopod Ha WX omucaHusi (B TOM YHKCJe: MOIIMITHUKH, YCTPOHCTBO BOJOMPOBOJIA,
THJIPaBIMYECKUNA TIPEecC, MaHOMETp, BBICOTOMEp, TIOPIIHEBOM HAcOC, apeoMeTp),



UCTONb3Yys 3HAHUS O CBOMCTBAaX (M3WYECKUX SBICHUH U HEoOXoIuMble (U3NYECKHe
3aKOHBI ¥ 3aKOHOMEPHOCTH;

IOPUBOANUTH TNpUMEphl (HaXOAUTh HMHPOpPMALMIO O TpuUMepax) MPaKTUUIECKOro
UCTOJNb30BaHUS (PU3MUYECKMX 3HAHMKW B MOBCEJHEBHOM KH3HH s 0OecredeHust
0e30macHOCTH TMpu oOpameHMH ¢ T[pudopaMH U TEXHUYECKUMH YCTpOMCTBaMH,
COXPAHEHUS 37J0POBbSI U COOJIIOICHUS HOPM 3KOJOTMYECKOI0 MOBEIEHUS B OKpYXKarolIeH
cpene;

OCYILIECTBIISATh OTOOpP HMCTOYHHMKOB HH(popMmanuu B HHTepHETE B COOTBETCTBHM C
3aIaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEKOIIMXCA 3HAHUM U ITYTEM CPaBHEHUS
pa3IMYHbIX MCTOYHUKOB BBIJIENATH MH(OpPMAIMIO, KOTOpas sBISAETCS MPOTHBOPEYUBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

HCIIOJIb30BaTh IPH BBIIOJIHEHUU YUYEOHBIX 3aJaHM HAay4HO-IOIYJSIPHYIO JIMTEPATypy
(bu3n4ecKoro colepkaHus, CIpaBOYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, Bl1aaeTh
npuéMaMi  KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMU U3  OIHOM
3HAaKOBOM CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBbIE KpaTKWE€ MHCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMalMU (PU3HMUECKOrO COAEP)KaHUS, B TOM UHUCIE MyOJIMYHO JeNaTh
KpaTKhe COOOLICHHS O pe3yibTaTaX MPOEKTOB MM YYeOHBIX HCCIICAOBAHUMA, IPU 3TOM
rpaMOTHO  HCMOJNB30BAaTh  HM3YYCHHBIM TMOHATUHHBIA  ammapar Kypca  (HU3UKH,
CONPOBOX/IATh BBICTYIUJICHUE IPE3CHTALUEN;

IpY BBIIOJHEHUN Y4YE€OHBIX MPOEKTOB M HCCIEIOBAaHMNA paclpenesTh 00sS3aHHOCTH B
IpyIIle B COOTBETCTBUU C IOCTABICHHBIMH 3a/a4aMH, CIEIUTh 32 BBINOJHEHUEM IUIAHA
JEeWCTBUH, aJeKBaTHO OLEHWBATh COOCTBEHHBIH BKJIAJ B JEATEIHHOCTH TPYIIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHCHUE OKPYKAIOIIHX.

K xoHuy oOydeHuss B 8 KkJacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSl YMEHUH:

WCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHE AaTOMOB M
MOJICKYJI, arperaTtHbleé COCTOSIHUSI BEILECTBa, KPHUCTANIMUYECKUe M aMop¢HbIe Tea,
HACBIIICHHBIA M HEHACBIUIEHHBIM Map, BIAXXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprusi, TEIJIOBOW JBUIATENb, JIEMEHTAPHBIM 3JIEKTPUUECKUN 3apsf], 3JIEKTPUUECKOE
110JI€, POBOJIHUKU U AUDJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE T0JIE;
pasnuyath SBIEHUS (TEIUIOBOE pacIIMpeHHe M C)KaThe, TeIulonepenaya, TEIIoBOe
paBHOBECHE, CMAaUMBaHUE, KalIUJUIAPHBIE SIBICHUS, UCIIAPEHNE, KOHJEHCAlVsl, TIaBIICHUE,
KpucTaJM3anusi  (OTBEpJEBaHUE), KUIIEHUE, Terulonepenaya (TEmIonpoBOJHOCTb,
KOHBEKIIMSI, H3Iy4YeHHE), DJCKTpHU3alus Tel, B3aUMOJAEHCTBHE 3apsiioB, JEHUCTBUS
JNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE MAarHUTOB, JIEHCTBHE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas WHAYKIHS) MO OMUCAHUIO
UX XapaKTEePHbIX CBOICTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (PU3NYECKUX SBJICHUN B OKpY’XKaIOLIEeM MHpE, B
TOM yHclie (GU3NUecKue sIBICHUS B MIPUPOJIe: MOBEPXHOCTHOE HATSKEHHE U KallWUIIpHbIC
SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIpUpoae, u3inydeHue CoiHia, 3aMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa30BaHHE pPOCHI, TyMaHa, MHES, CHEra, JEKTPUYECKHUE SIBJICHUS B
atMocdepe, SJIEKTPUYECTBO JKHUBBIX OpPraHM3MOB, MarHUTHOE Ioje 3eMiu, Jpeid
IOJIFOCOB, POJIb MAarHUTHOTO TOJS JAJs KM3HU Ha 3emiie, MOJSPHOE CHUSIHHE, IIPU 3TOM



MEPEeBOIUTh MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIIENSTH CYyIIECTBEHHBIE CBONCTBA
(mpu3HaKM) HU3NYECKUX SIBICHUI;,

OIMUCHIBATh M3yUYEHHBbIE CBOWCTBA TeN M (PU3UYECKHUE SBICHUS, UCIONB3Ys (pu3mueckue
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHsSISI DSHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeJbHas
TEIJIOEMKOCTh ~ BEILECTBA, yJAENbHAas TeIUIOTa IUIABJICHMs, YJeJlbHas  TEIuloTa
napooOpa3oBaHusi, yjAeidbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(PQUIMEHT MO0JIE3HOTO
NEeHCTBUSL TEIUIOBOM MalllMHBI, OTHOCHUTENbHAsl BIAXKHOCTb BO31yXa, 3JIEKTPUUYECKUN
3apsij], cuila TOKa, 3JIEKTPUYECKOE HaIpsKeHUE, COMPOTUBIICHUE MPOBOAHUKA, YIEIbHOE
COINPOTHBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTb IIEKTPUUYECKOTO TOKA), MPH OMHUCAHUU
MPAaBUJIBHO TPAKTOBaTh (PU3UYECKUI CMBICT HCIHOJB3YEMBbIX BEIMYWH, O00O3HAUCHUS U
€IUHULIBI (PU3NYECKUX BEIUYHH, HAXOOUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO
(U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIWYUHAMH, CTPOUTH TpaQUKUd H3yUYEeHHBIX
3aBUCHMOCTEH (PU3NUIECKIX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PM3MUYECKUE SABICHUS U MPOLIECCHI, UCIIONIb3Ys OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEIECTBA, MPHUHIIUI
CYINEpHO3ULMH MOJeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHU 3apsiia, 3akoH Oma
JUIA y4yacTka 1enu, 3akoH /[xoyns—JIeHia, 3aKk0H COXpaHEHUsl SHEPTuu, IIPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCHIBATH €0 MAaTeMaTUYECKOE BHIPAKEHHUE;
OOBSICHATH (PU3NYECKHE MPOIIECCHl H CBOICTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE CHTyaIni
MIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISABIATh NPUYMHHOCIE/ICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JIOTWYECKHUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3MYECKUX SIBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTth pacuéTHble 3amayu B 2—-3 JEWCTBUS, WCIONB3YS 3aKOHBI HW  (OPMYIIBI,
CBSI3bIBAIOIME (PU3NYCCKUE BEJIMYMHBI: HA OCHOBE aHANM3a yCIOBHS 3aJa4ud 3aMUCHIBATh
KpaTKOE YCIOBHE, BBISBIATH HEIOCTATOK [AHHBIX U PpEUIeHHs 3aJadd, BBIOMpATh
3aKOHBI M (hOPMYJIBI, HEOOXOAMMBIE Ui €€ PeLIeHUs, POBOAUTH PAacuEThl M CPABHUBATH
MOJTy9eHHOE 3HaUeHHEe (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPoOIEeMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIU (PU3NIECKUX METOJIOB,
WCIIONb3Ysl ONHMCAHWE MCCIENOBAaHUSA, BBIICIATH IPOBEPSIEMOE MPEANOJIOKEHHE,
OLIEHMBATh MIPABUIILHOCTb MOPSIJIKA IPOBEICHUS UCCIIEIOBAHUS, J€JIaTh BBIBOIBL;
MIPOBOAMTD OIBITHI 110 HAOIOIEHUIO (PU3NICCKUX SBICHUNA WIN (PU3UIECKIX CBOWCTB TET
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JaBJICHUS BO3yXa OT e€ro o0béma, TeMIieparypsl,
CKOPOCTH Tpollecca OCTbIBAHWS W HArpeBaHus MPHU U3IYYEHUHM OT IL[BETa M3JIy4aroulei
(mornomaronieit) HOBEpXHOCTH, CKOPOCTh UCIAPEHUS BOABI OT TEMIIEPATYPhl KUJKOCTH U
wionaad e€ MOBEPXHOCTH, JJIEKTpU3ALMS Tell M B3aUMOACHCTBHE HIIEKTPUUYECKHUX
3apsA/I0B, B3aUMOJIEUCTBUE TMOCTOSHHBIX MAarHUTOB, BHU3yaJlU3alldsi MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, JEWCTBUS MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHuTa, CBOWMCTBA OSJIEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OPMYIHPOBATH
NpOBEpsAEMBbIE MPEAIONOKEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYA0BaHUs,
OTHCHIBATH XOJ OMBITa U (POPMYJITHPOBATH BHIBOJIBI,

BBITIOJIHATH TPSIMbIE M3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIBHOM BIAXXHOCTHU BO3/1yXa,
CWJIbI TOKAa, HANpPSDKEHUS C UCIHOJIb30BAaHUEM aHAJIOIOBBIX HPUOOPOB U JIaTYMKOB
Gu3NYeCKUX BEIWYHMH, CPaBHUBATH pE3yJIbTaThl HW3MEPEHHUH ¢ ydE€TOM 3aJaHHOU
a0COIOTHON TOTPEITHOCTH;



MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BETUYMHBI OT JAPYTOH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCThH COMPOTHUBIICHUS MPOBOJIHUKA OT €T0
JUIMHBI, TUIOUIAJM TIOTIEPEYHOTO CEUEHUsT U YACNbHOTO COMPOTUBJICHHS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKa, WAYIIETO Yepe3 MPOBOJHHK, OT HAINPSDKEHHUS Ha MPOBOTHUKE,
UCCIIEZIOBAaHNE TIOCJIEIOBATENBHOTO U MAapaule]IbHOTO COCIUHEHUH IPOBOJHUKOB):
TUTAHUPOBATh HCCIIEOBaHWE, COOMpPATh YCTAaHOBKY M BBINOJNHATH H3MEPEHUS, CIEHys
NIPEUIOKEHHOMY TUTaHy, (UKCHPOBATH PE3yJIbTAThl IMOJyY€HHON 3aBHCHMOCTH B BHJIE
Tabnui u rpaduKoB, AeJaTh BHIBOABI IO Pe3yJbTaTaM HCCIIEI0BaHUS;

MIPOBOJUTh KOCBEHHBIE HM3MEpPEeHHS (U3NYECKUX BEIMYMH (yAeTbHAS TETUIOEMKOCTh
BEIIECTBA, CONPOTHUBJICHHE IMPOBOJHHKA, padOTa M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, Cleays
MPEJI0KEHHON HHCTPYKIIUH, ¥ BBIYUCIISATH 3HAYCHHE BETUYHHBI;

coOmroaTh MpaBWjia TEXHUKH 0O€30MacHOCTH Tpu  pabore C  J1abopaTopHBIM
o0opy0BaHuEM;

XapaKTepu30BaTh MPUHIIUIBI 1EUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OTOPOil HAa UX ONMHUCaHUs (B TOM YHUCIIE: CUCTEMA OTOIJICHUS IOMOB, THTPOMET, MapoBas
TypOuHa, ammnepMerp, BOJIbTMETD, CUETUHK ANEKTPUIECKOM SHEpruH,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTelbHbIE HICKTPONPUOOpPHI  (TPUMEpPHI),
ANEKTPUYECKUE TMPEAOXPAHUTENH, DIIEKTPOMATHUT, SJICKTPOABUTATEIh ITOCTOSHHOTO
TOKa), WCIIOJIB3ysl 3HAHHWS O CBOWCTBaX (PU3WYECKUX SBJICHUM H HEOOXOIUMBIE
¢busnveckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE MPUOOPHI IO CXeMaM
¥ CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTATE]Ib BHYTPEHHErO CropaHHs, »JJIEKTPOCKOI, pEOCTaT), COCTaBISATh CXEMBbI
ANEKTPUYECKUX IIeTeH ¢ MociIe0BaTeIbHBIM U MapaljieIbHbIM COeIMHEHUEM 3JIEMEHTOB,
pasnuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKHX LIEeTIeH;

MPUBOAUTH TPHUMEPHl  (HAXOIUTh HWHPOPMAINMIO O TpUMEpax) MPAKTHUECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHWKM B TIOBCEJHEBHOM JKU3HU sl oOOecreueHus
Oe3omacHOCTH Tmpu OOpalleHud ¢ TMNpudopaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUs 37A0POBbSI U COOJIOJICHNUS HOPM 3KOJOTMYECKOT'O TIOBEACHUS B OKpYIKaIOIIEeH
cpene;

OCYIIECTBISATh MOUCK MHPOpMauu (HU3MUECKOTO colepkaHus B MIHTepHEeTe, Ha OCHOBE
UMEIOINXCS 3HAHUH W TYTEM CpaBHEHUs JOMOJHUTEIbHBIX HCTOYHHKOB BBIICTISTH
MHPOPMALINIO, KOTOPAst SBJISCTCS MPOTUBOPEUNBON MITH MOXKET OBITH HEJJOCTOBEPHOM;
WCIOJIb30BaTh TPH BBIMOJIHEHUU YUYEOHBIX 3aJaHHW HAYYHO-TIOMYJSIPHYIO JIUTEPATYpPy
(U3NIECKOTO CONEepKAaHUs, CIIPABOYHBIC MaTepUabl, pecypchl ceTn MHTepHeT, BiIaaeTh
npuéMamMi  KOHCIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMA W3 OIHOM
3HAaKOBOHW CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W KpaTKHE YCTHbIE COOOIIeHUs, 00oO0mIas
nHGOPMALIMI0O U3 HECKOJIBKHX HCTOYHHMKOB (DU3MUECKOrO COJIECp)KaHUS, B TOM YHCIE
myOJIMYHO IPEACTABIATh PE3yIbTaThl IPOSKTHOW MU UCCIIENOBATENLCKOM IS TeNbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIN MOHATHIHBINA ammapaT Kypca (pU3MKWH,
COIPOBOXAAThH BHICTYIIJICHHE MTPE3CHTAIIHEIH;

NPA BBIIOJHEHUH YYEOHBIX TPOCKTOB M HCCIEAOBAHWHA (U3NYECKUX MPOIECCOB
pacmhpenenartb O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTABICHHBIMH 3a[auaMH,



CJIEIUTH 32 BBINIOJIHEHUEM IUIaHA ACUCTBUN U KOPPEKTUPOBATH €ro, aIeKBaTHO OLICHUBATh
COOCTBEHHBI BKJAX B JEATEIBHOCTh TPYNINbI, BBICTPaHBaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHE, MPOSBIISSA TOTOBHOCTh pa3periaTb KOH(IUKTHI.

K koHy oOydenuss B 9 Kjacce IpeIMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxxaTb c(HOPMHUPOBAHHOCTH Y 00yHYaIOIIUXCSI YMEHUI:

UCIIOJIb30BAaTh IOHATHS: CUCTEMAa OTCYETa, MarepualbHas TO4YKa, TPAEKTOPUs,
OTHOCHUTEJILHOCTh MEXaHWYECKOro IBMXKEHMs, aeopmanus (ymnpyras, MjacTUyeckas),
TPEHME, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KHU, LIEHTP TSKECTH,
a0COIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO Tela, PaBHOBECHE, MEXAHWYECKHE
KoJIeOaHUsl M BOJIHBI, 3BYK, HH(Pa3BYK U YJIBTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKajIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJTbHO30PKOCTb, CIIEKTPhI UCITYCKaHHS
U TIOTJIOUICHHUS, anb(a, OeTa- ¥ raMMa-u3IIydeHuUs], U30TOIIBL, sIepHAst YHEPTEeTHKA,;
pasnuyath SBIE€HUS (PaBHOMEPHOE M HEpaBHOMEpPHOE MPSIMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUXKEHHE, CBOOOJHOE NaJCHUE TEJ, PABHOMEPHOE
JBMKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE Tell, pEaKTUBHOE ABIKEHHE, KOJIeOaTelbHOe
NBUKEHHE (3aTyXarolllie U BBIHYKJEHHbIE KOJeOaHUs), PE30HAHC, BOJIHOBOE JBH)KEHUE,
OTpa)kK€HUE 3BYKa, MPSAIMOJIIMHENHOE PacIpOCTPAHEHNE, OTPAKEHUE U IIPEJIIOMIICHUE CBETA,
IIOJIHOE BHYTPEHHEE OTpPa)K€HHE CBETa, Pa3jIo’KEHHE OEJIOro CBETa B CIEKTP U CIOXKEHUE
CIEKTPAJIBHBIX  LBETOB, JAMCIEPCUS  CBETa, ECTECTBEHHas  PaJUOaKTHBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa HU3Iy4YEHHUs) O OMUCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacrno3HaBaTh MPOSIBICHWE M3YYEHHBIX (DU3MUECKHX SBJICHHM B OKpy’KaroleM Mupe (B
TOM 4ucie (QU3MUECKUe SIBJICHHUS B NPUPOJE: NPUWIMBBI U OTJIUBBI, JBM)KEHUE IUIAHET
CoslHEeYHOW CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKHUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHUE, CEHCMUYECKUE BOJHBI, IyHAaMH, 03XO, LBETa Tell,
ONTUYECKUE  SIBJICHUS B  Mpupoie, OWoJIorHMyYecKoe  JAEWCTBUE  BHUJIKUMOTO,
yIBTPaUOIETOBOTO M PEHTITCHOBCKOTO M3JIYYCHUM, €CTECTBEHHBINA PaJIMOAKTUBHEIN (HOH,
KOCMHUYECKHE JIy4H, PaJAMOaKTUBHOE U3JIYyYEHUE NPUPOIHBIX MHUHEPAJIOB, JCHCTBHE
paZMOAaKTUBHBIX M3JIy4€HUH Ha OpraHu3M 4eJloBeKa), IpU 3TOM IEPEBOAUTH
NPAaKTUYECKYI0 3aJauyy B Y4eOHYI0, BBIIENATH CYLIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3nUecKux SBICHUH;

OIHCHIBaTh M3yUYEHHbIE CBOWCTBA Tel M (PU3UYECKHE SIBICHUS, UCIONB3Ys (pu3nueckue
BEJIMYMHBI (CpElHsAsS M MTHOBEHHas CKOpPOCTh Tejla MPHU HEPaBHOMEPHOM JIBUKEHHHU,
YCKOpEHUE, NIepeEMELICHUE, IIyTh, YIIIOBasl CKOPOCTh, CUJIA TPEHUs, CWJIa YIIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Tella, UMIYJbC Tella, UMITYJIbC CHIIB,
MexaHuyeckas paboTa M MOILHOCTb, MOTEHLHMAJbHAs SHEPrus Teja, MOJHATOrO HaJ
MIOBEPXHOCTHIO 3€MJIM, MOTEHUUAlbHAas SHEPrusi CHKATOH MNpPYKUHbI, KUHETHUYECKas
SHEpIus, NOJIHAs MEXaHWYeCKasl SHeprus, MepUoj U 4acToTa KoneOaHWi, AJMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MI0KA3aTeJb IPEJIOMIICHUS CPEbl), IPH
ONMCAaHUM MPABUIBHO TPAKTOBATh (DU3MYECKHH CMBICT MCIOJIB3YEMbIX BEJIHYUH,
0003HaYeHHUs W eAMHUIbl (PU3NYECKUX BEJIWYHMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME
JTaHHYI0 (PU3MUYECKYIO BETUYMHY C JAPYTHMMHU BEIMYMHAMU, CTPOUTH IpauKu U3yUeHHBIX
3aBUCUMOCTEH (hPU3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUECKHE SBJICHUS M MPOLECCHl, UCHOJb3YsI 3aKOH
COXPAaHEHHUsl DSHEPIuu, 3aKOH BCEMHUPHOIO TITOTEHMs, NPUHLMUI CYNEPHO3ULIMHU CHJI,



INPUHIUI OTHOCHUTENbHOCTU [anumnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs MMITyJIbCa,
3aKOHBI OTPAXXEHUS U TPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U MacCOBOTO
qucel NPU AAEPHBIX PEAKIMAX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKOHA U
3aMKChIBaTh €70 MAaTEMaTUUYECKOE BhIPAXKEHHUE;

OOBSICHATH (PU3NYECKUE MPOIIECChl M CBOICTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTyalui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTHh OO0BSICHEHHE U3 2—3 JIOTUYECKUX IIAroB ¢ ONOpOM Ha 2—3 M3YyYEHHBIX CBOICTBa
(bu3nuecKux sBICHUH, GU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud (ONMHUPAIOLIMECs HA CUCTEMY U3 2—3 ypaBHEHMI), UCIOJB3Ys
3aKOHBI U (POPMyJIBL, CBA3BIBAIOIINE (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJjaud  3allUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEAOCTAIOIIUE WIM H30BITOUYHBIE
JlaHHBbIe, BBHIOMpATh 3aKOHBI U (OPMYJNbI, HEOOXOIUMBIC Ul PpEIICHUs, MPOBOJIUTH
pacu€Thl M OLIEHUBATh PEATUCTUYHOCTD MTOJTyYEHHOTO 3HauUeHHs! (PU3MUECKON BEINYHHBI,
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIU (PU3NIECKUX METOJIOB,
UCTONb3ys ONHCAHWE HCCIEAOBaHMs, BBLACIATH IPOBEpPSAEMOE  IPEINOJI0KEHHUE,
OLICHMBATh IIPaBWJIBHOCTb MOpsAKAa TPOBEACHUS HCCIEIOBAaHUS, J€JaTb BbIBOABI,
MHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOIEHU U OTIBITOB,;

MIPOBOJIUTH OIBITHI IO HAOIIOJACHNIO (PU3NUECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbpOTOHA, 3aKOHA COXpaHEHUS DSHEPruu, 3aBHCHUMOCTh
nepuoja KosiebaHuil NPy KMHHOIO MasgTHHUKA OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYIbI MaJbIX KOJIeOaHWH, MPSAMOJIMHEWHOE pacIpOCTpaHEHHUE
CBETa, pa3joXkeHue Oenoro cBera B CHEKTpP, U3yUEHHE CBOWCTB M300pakeHUs B IJIOCKOM
3epKaJie W CBOWCTB H300pakKeHHWsS MpeaMeTa B COOMparomie auH3e, HaOII0IeHHE
CIUIOLIHBIX U JIMHEHYATBIX CIIEKTPOB U3IYUEHHS): CAMOCTOSITEIbHO COOMPATh YCTaHOBKY
u3 HU30bITOUHOrO0 Habopa OOOPYJOBaHUS, ONHUCHIBATH XOJ ONbITa U €ro pe3yJbTaThl,
(hOopMyJIUPOBATH BBEIBOJIBI;

IPOBOJUTHh TPU HEOOXOAMMOCTH CEpUI0 MpPSIMBIX M3MEPEHUH, OIpenenss CcpenHee
3HAYCHHUE U3MepsAeMOl BeNWYMHBI ((OKYCHOE pACCTOSHUE COOMparomell JUH3BI),
000CHOBBIBATH BBEIOOP crioco0a u3MepeHus (M3MEepUTENHHOT0 Ipudopa);

IIPOBOJIUTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (U3MYECKUX BEIMYUMH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH (3aBHCHUMOCTh MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHUH
0e3 HayaJIbHOM CKOPOCTH, Mepuoia KoJeOaHW MAaTeMaTHYeCKOTrO MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTHU yIJla OTPaXEHHUs CBETa OT yIVIa MAJCHHsI U yrja MpPEeIOMIICHHs OT
yria MajeHus1): IUIAaHUPOBAaTh HCCIIEAOBAaHUE, CAaMOCTOATENBHO COOMpaTh YCTAHOBKY,
(buKcUpoBaTh pe3yabTaThl MOJTYYEHHOW 3aBHCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE
TabIuI ¥ TpaUKOB, A€TaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEA0BaHMS;

IIPOBOJUTh KOCBEHHbIE M3MEpEHMs] (U3MUECKUX BEJIWYMH (CpeiHsAs CKOpOCTb U
YCKOpPEHHE Tela MpU PaBHOYCKOPEHHOM JBMXKEHHMH, YCKOPEHHME CBOOOIHOIO MaeHus,
KECTKOCTb TPYXKHUHBI, KOI(P(UIMEHT TPEHUS CKOJBXKEHUS, MeXaHHueckas pabora U
MOIITHOCTh, YaCTOTa M MEPUOJ KOoJeOaHUl MaTEeMAaTHYECKOTO U NPYKUHHOT'O MAasSTHUKOB,
OIITHYECKasl CUjla COOMPAIOIIEH JINH3bI, PaAHMOaKTHUBHBIN (DOH): TIIAHUPOBATH U3MEPEHHUS,
co0upaTth HKCIEPUMEHTAJIbHYIO YCTAHOBKY M  BBIIOJHATH H3MEPEHMS, CIeIys
MPEJIOKEHHOW MHCTPYKIMH, BBIYUCIATHh 3HAUYEHHWE BEJIUYMHBI U aHAIM3UPOBATh
IIOJIyYEHHbIE PE3YJIbTaThl C YUETOM 33 JaHHOM MOTPEIIHOCTH U3MEPEHUH;



coOmoaTh MpaBW/ia TEXHUKH O€30MacHOCTH Tpu  pabore C  J1abopaToOpHBIM
o0opy0BaHuEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKK M3YUYEHHBIX (DPU3MUECKUX MOJENEH: MaTepuaabHas TOUKa,
a0CoMOTHO TBEPOE TEJIO0, TOUEYHbII HCTOYHMK CBETA, JyY, TOHKAs JIMH3A, IUIaHEeTapHas
MOJIeTIb aTOMa, HYKJIOHHAsl MOJIeIb aTOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIIUIBI 1EHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OTOPOH Ha MX OMHCAHUA (B TOM YHUCIE: CIIUIOMETP, NaTYMKHU TOJIOKEHUS, PACCTOSIHHS U
YCKOpPEHHS, PaKeTa, XOJOT, OYKH, MEepUCKOIl, (oToammapar, ONTHUYECKUE CBETOBOHI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BunbcoHa), uCHOIB3ys 3HaHUSA O CBOWCTBAx
(bu3HYeCKUX SIBICHUN U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbBIE PUCYHKU H3YYEHHBIX TEXHHUYECKHUX YCTPOMWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOIMYECKUX IPOLECCOB MPU PEUIeHHH YyueOHO-
MIPAKTUYECKUX 3a]a4, ONTHUECKHE CXEMbl Ui MOCTPOEHHS] H300pakeHUH B IJIOCKOM
3epKajie U coobuparouieil TuH3e;

IPUBOIUTH HpUMEpbl (HaXxoAWTh HMH(POPMALMIO O TpUMepax) HPaKTHYECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHUM B TIOBCEIHEBHOM JKU3HU sl oOecreueHus
0e30macHOCTH TIpH  OOpalieHuu ¢ TnpubopaMud W TEXHUYECKHUMH yCTPOWCTBAMH,
COXpaHEHHUs 370POBbS U COOJIOJICHHUS HOPM 3KOJOIMYECKOI'O MOBEACHUS B OKpY KaIOIIeH
cpene;

OCYIIECTBIIAITh MOUCK HHpopMauuu ¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENNbHO (POpMYIHpysl TOUCKOBBIM 3alpoc, HAXOAUTh TYTH OIpeAeTIeHHs
JOCTOBEPHOCTH TIOMYyYeHHOW WH(POpPMAIIMK Ha OCHOBE WMEIOIIUXCS 3HAHUH U
JIOTIOJIHUTENBHBIX HCTOUHUKOB;

UCIONIb30BaTh TMPH BBIMOJHEHUN YUYEOHBIX 3aJaHHUil HAay4YHO-TOMYJSIPHYIO JIUTEPATypy
(bu3nUecKoro coaepkKaHus, CIPaBOUYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BlIaaeTh
npuéMaMM KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHus HHPOpMAMM U3 OAHOMU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3zlaBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHNS HA OCHOBE MH(MOpMAINK U3
HECKOJIbKUX  HMCTOYHHKOB  (PM3MUECKOTO  COAEP)KAHUS, IyOJMYHO TIPEICTABIISATH
pe3yNbTaThl MPOEKTHOW WJIM HUCCIIENOBATEIbCKON AESITENbHOCTH, MPU 3TOM TI'PaMOTHO
WCIIONIh30BaTh W3YYCHHBIH TOHATUWHBIN amnmapar HW3yd4aeMmMoro pasjaena (Qu3ukua u
COIIPOBOKAATh BBICTYIUIEHHWE Ipe3eHTalel C ydé€ToM OCOOCHHOCTEH ayAuTOpUH
CBEPCTHHUKOB.



7 KJIACC

HanmeHoBaHHMe pa3leloB H  TeM

KoanuyecTBO 4acoB

n/n KoHTpoabHbl IIpakTH4eckue
NMPOrpaMMbl Bcero
e padoThbI padoThbI
®usuka U €€ B MO3HAHUU OKPYKAIOIIETO
e 1. mupa. llepBonauaneHele cBegenust o | 11 1 0
CTPOEHHHM BEILIECTBA.
eI 2. BsaumonelicTBue Ten.. 21 1 0
e 3. JlaBneHue TBEpPABIX TeJ, XKUIKOCTEH HU 20 ! 0
ra3os.
e 4. PaboTa 1 MOITHOCTB. DHEprust 15 2 0
3epBHOE BpeMs 1 0 0
HIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HasBanuepasnaena KosmuectBo KoaunuecTBo KoaunuecTBo Hara D1eKTPOHHbIeNNPPOBHICOD
U3y4YeHust
n/n 4acoB KOHTDOIBLHBI nNpaKTHYECKH y pa3oBaTebHbIepecypChl
xpadot xpadort
1. Uro wusywaer ¢usuka. Hekoropsle 1 https://fioco.ru/
(bu3HYECKHEe TEPMUHBL.
2. Hayunsie METO/IbI U3y4yeHUs 1 https://fioco.ru/
TIPUPOJIBL.
3. @U3NYECKUE BEIUYHMHBI HM3MEPEHUs 1 https://fioco.ru/
(GU3NYECKUX BEJITUUUH.
4. TO4YHOCTH M MOTPENTHOCTH U3MEPEHHUS] 1
@usuka U €€ BIMSHHUE HA PA3BUTHUE
TEXHUKU.
S. CrpoeHne BemecTBa MOJICKYJIbI. 1 https://fioco.ru/
6. BbpoyHoBcKkoe BUKEHNE 1 https://fioco.ru/
7. Huddys3us B razax, XKUIKOCTIX H 1 https://fioco.ru/
TBEPJIBIX TeJax.
8. B3anmuO MPUTSKEHUE y 1
OTTAJIKUBAHUE MOJIEKYIL.
9. ArperaTHble COCTOSTHHE BEIIECTBA. 1 https://fioco.ru/
10. Pasnuuune B MOJICKYJISIPHBIX CTPOCHHU 1 https://fioco.ru/
TBEpIbIX Tel. JKUIKOCTH U ra3os.
11. Kontponbhuast pa6ora Nel mo Ttewme: 1 https://fioco.ru/

"[lepBoHauanbHblE  CBEACHUS O

CTapeHUH BeniecTna'




12. B3aumoneiicTtBue TeJ1. https://fioco.ru/

13. MexaHn4ecKoe IBHKECHHUE.

14. PaBHOMepHOE W  HepaBHOMEpHOE https://fioco.ru/
JIBHDKCHUE.

15. Ckopoctb.  Enmnuma  ckopocTu. https://fioco.ru/
Pacuer nyTH 1 BpeMeHU JIBH)KEHHS.

16. [IpsmMonuHeitHOE  PaBHOYCKOPEHHOE https://fioco.ru/
IBIKEHHUE. Y CKOpEHHE.

17. Pemienue 3anau. https://fioco.ru/

18. Huepuus. Bzaumoneicteue teil. https://fioco.ru/

19. Macca Ttenma. EnuHuMma — macchl. https://fioco.ru/
M3mepenne Macchl Tesla Ha Becax.

20. [InoTHOCTH BeliecTBa. https://fioco.ru/

21. Pacuer maccel 1 oObeMa Tena 1o ero https://fioco.ru/
TUIOTHOCTH.

22. Perrenue 3amad. https://fioco.ru/

23. SIBneHue TATOTeHUS. Uila TSIKECTH. https://fioco.ru/

24, Cuna ynpyroctu. 3akoH ['yka. https://fioco.ru/

25. CBsi3p MeXay CWIOH TSDKECTH WU https://fioco.ru/
Maccon Tein. Bec tena.

26. Pemenue 3anay. https://fioco.ru/

27. Cuna TSOKECTH Ha JPYTHX TUIaHETaX. https://fioco.ru/

duznyeckue XAPAKTCPHUCTHKHY]




TIJIAHCT.

28. Junamometp. CrnoxeHHe ABYX CHII, https://fioco.ru/
HaIIpaBJIEHHBIX IO OJHOM IPSMOM.
PaBHOAelcTBYIONASA CUJIa.

29. Pemenne 3amau.

30. Cuna Tpenusi. TpeHue Mmoxosl. https://fioco.ru/

31. TpeHue B npupoJe U TEXHUKE.

32. Pemenne 3ama4 IIOATOTOBKA K https://fioco.ru/
KOHTPOJIbHOH paboTe.

33. KontponpHas pabora. Ne2 mo Tteme:
"B3aumopetictBue ten"

34. JlaBaenue TBePABbIX TeJ,) https://fioco.ru/
JKHAKOCTEH U ra3oB.

35. JaBnenue. Enunuia naBieHus. https://fioco.ru/

36. JlaBneHue rasa. https://fioco.ru/

37. Ilepenaua naBiaeHUs] KUIKOCTIMU M| https://fioco.ru/
razamu. 3akoH Ilackass.

38. JlaBneHne B JKUAKOCTH M Tase https://fioco.ru/
BBI3BAaHHOE JeficTBUEM CHTBI
TSKECTH.

39. Pacuer maBiieHUs XUOKOCTH HA THO U https://fioco.ru/
CTEHKH COCyJia.

40. Pemrenue 3anay. https://fioco.ru/

41. Coo0mmaroriee cocyapl.

https://fioco.ru/




42. Bec BO3/yXa. ATtMocdepHoe https://fioco.ru/
JaBJICHUE
43. H3mepeHnne aTMOC(hepHOTO JTaBICHUSI. https://fioco.ru/
OmnsiT Toppuuenu.
44, Pemenne 3amau. https://fioco.ru/
45. Bapomerp-anepona.  ATmocdepHoe https://fioco.ru/
JIaBJICHUE HA pa3HbIX BHICOTAX.
46. Pemenue 3amay. https://fioco.ru/
47. MaHoMeTpBl. ITopHeBoH
KHUJKOCTHBIH Hacoc.
I'upaBanyeckuii mpecc.
48. JlelicTBue SKMAKOCTM M rasa Ha https://fioco.ru/
MOTPYKEHHOE B HUX TEJIO.
49. ApxuMenoBa cuia. https://fioco.ru/
50. Pemienue 3anau. https://fioco.ru/
51. [TnaBanue Tem. https://fioco.ru/
52. [TnaBanue cynoB. Bo3nyxoraBanue. https://fioco.ru/
53. Pemenne 3amau  MOATOTOBKA K https://fioco.ru/
KOHTPOJILHOH paboTe.
54. KonrponsHass paboraNe3 mo Tteme: https://fioco.ru/
"JlaBJeHUE TBEPIBIX TEN KHUIKOCTEH
u ra3zos"
5S. Pabora u MOIIHOCTB. JHeprus https://fioco.ru/
56. Mexannyeckass pabora. EnuHuUIE

https://fioco.ru/




paboTHI.

57. MomrocTs. EMUHUIEI MOIITHOCTH. https://fioco.ru/
58. Pemenue 3amau. https://fioco.ru/
59. [MpocTteie  MeXaHU3MBIL Ppryar. https://fioco.ru/
PaBHOBecue cui Ha pelyare.
60. MomMeHnT cuibl. Peigar B TEXHHKE,
OBITY M IPUPOJIE.
61. [Ipumenenne mpaBuwiia paBHOBECHS https://fioco.ru/
pblyara K OJI0Ky.
62. PaBencTBO pabot npy https://fioco.ru/
HCIIOJIb30BAHHH MPOCTHIX]
MEXaHH3MOB.
63. Koaddurment monesnoro nedcTBus
MEXaHH3Ma.
64. Mexannueckoe SHEPIHUA. https://fioco.ru/
[IpeBpamienue MEXaHNYECKOH|
SHEPTUH OJTHOTO BHUJIA B APYTOM.
65. Pemenue 3anay. https://fioco.ru/
66. Kontponbuast pabora Ned mo Tteme:
"PaboTta 1 MOIITHOCTD YHEPTUU"
67. IToBTOpeHue. https://fioco.ru/
68. Pemienne 3amau. "IloaroroBka K

UTOTOBOW KOHTPOJIbHOM pabore"




Hrorosas koHTposibHas padoTa.
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8 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/mt Konrpoabnsie | IlpakTuyeckne
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeruioBble siBJ1eHUS
but6mmoreka [{OK
1.1 CrpoeHue u cBOlCTBa BELIECTBA 7 https://m.edsoo.ru/7f4181¢
€
bubnuoreka [JOK
1.2 TermoBbIe TPOIECCHI 21 1 5 https://m.edsoo.ru/7f4181c¢
e
Hroro no pazgeny 28
Pa3zgea 2. diiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
DNeKTpUYECKUE 3apsiIbl. 3apsHKEHHBIC Tela bubmmorexa OK
2.1 P . PAREL 33p 7 1 https://m.edsoo.ru/7f4181¢c
U UX B3aHMOJICCTBHE .
bubmmoreka [JOK
2.2 ITocTOsTHHBIN 2IEKTPUYECKHUNA TOK 20 1 7 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [{OK
2.3 MarHuTtHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181¢
€
bubmmoreka [JOK
2.4 DneKTpOMarHuTHas MHAYKIHS 4 https://m.edsoo.ru/7f4181¢
e
Hroro no pazneny 37




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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14.5

Ha3BaHnepa3L[ena

KoanuecTtBo
YacoB

KoauuecTBo
KOHTPOJIbHBI
xpabor

KoauuecTBo
NPaKTHYeCKH
xpaboTt

JlaTta
HU3yYCHUA

DJIeKTpOHHbIenupoBbIe
pa3oBaTebHbIEPeCypPChI

[[OcHOBHbIE NOOXEHUA
MOJIEKYNAPHO-KUHEeTUYECKON
TEeopuU N X OMNbITHbIE
noaresepxaeHuns]]

1

https://fioco.ru/

[[Macca n pasmep aToMOB 1"
Monekyn]]

https://fioco.ru/

[[Mogaenn TBEPAOro, XXNAKOIO U
ra3o06pa3HOro COCTOAHUN
BeLlecTBal]

https://fioco.ru/

[[O6bsACHeHWe CBOWCTB TBEPAOrO,
PKUAKOrO 1 ra3o006pas3Horo
COCTOSIHUI BeLlecTBa Ha OCHOBE
NONOXKEHWNIN MONEKYNSAPHO-
KUHeT4Yeckon Teopun]]

[[KpucTtannnyeckne n amopdHble

https://fioco.ru/




Tenal]

[[CMaumBaHVe 1 KanUNNAPHOCTb.
[NoBepXHOCTHOE HaTaXeHue]]

https://fioco.ru/

[[TennoBoe paclunpeHne n
okatue]]

https://fioco.ru/

[[TemnepaTypa. CBA3b
TemMnepaTypbl CO CKOPOCTbIO
TenJioBoro AsvkeHus yactumu]]

[[BHYTpeHHASA 3Heprus. Cnocobsbl
N3MeHeHWs BHYTPeHHew
PHeprun]]

https://fioco.ru/

10.

[[Buabl Tennonepeaaun]]

https://fioco.ru/

11.

[[Ypok-koHpepeHums
"[MpakTnyeckoe NCcnosb3oBaHve
Tenn0BbIX CBOWCTB BELLECTB U
MaTepuanos B LieNsx
SHeprocbepexeHns"]]

https://fioco.ru/

12.

[[KonnyecTBO TEen10Thl. YaenobHas
Ten10emMKocTb]]

https://fioco.ru/

13.

[[YpaBHeHVe TennoBoro 6anaHca.
TennoobmeH 1 TenaoBoe
paBHoBecue]]

14.

[[JTabopaTopHas paboTa

"icchepoBaHume sBneHUA

https://fioco.ru/




Terns006MeHa Npyv cMeLLVBaHnN
XON04HOW 1 ropsivein Bogbl"]]

15.

[[PacueT KONnyecTBa TenNI0Thl,
HeobxoAMMOro AN HarpeBaHUs
Tesa N BblAeNnsaemMoro nm npu
oxnaxaeHunu]]

https://fioco.ru/

16.

[[JTabopaTopHas paboTa
"OnpegeneHve yaensHomn
Tenj0emMKocTu Belectsa"]]

17.

[[OHeprva Tonnvea. YaenoHas
TennoTa cropaHua]]

https://fioco.ru/

18.

[[MMnaBneHVe n oTBepAeBaHMe
Kpuctananydeckux Ten. YaenbHas
TensaoTa nnasneHus]]

https://fioco.ru/

19.

[[[TabopaTopHasa paboTa
"OnpegeneHve yaenoHomn
TennoTbl naasneHns nbaa"l]

https://fioco.ru/

20.

[[Mapoobpa3soBaHue n
KoHzeHcauwus. MicnapeHune]]

https://fioco.ru/

21.

[[KnneHwne. YaenbHas TensioTa
napoobpa3oBaHna 1
KOHAEeHcaummn. 3aBUCUMOCTb
TemMnepaTtypbl KUNeHUs OT
aTmMocdepHoro gasneHuns]]

https://fioco.ru/

22.

[[BnaxHoOCTb BO3ayXa.

https://fioco.ru/




labopaTopHasa paboTa
"OnpegeneHvie OTHOCUTE/IbHON
BNaXKHOCTV Bo3ayxa"]]

23.

[[PeweHMe 3a4a4 Ha
onpegeneHve BNaXxHOCTH
Bo3Ayxa]]

https://fioco.ru/

24.

[[MpyHUMNBLI paboTbl TENNOBbIX
nBUraTeneii. MNapoBas TypbuHa.
/IBUratenb BHYTPEeHHero
cropaHusa]]

https://fioco.ru/

25.

[[KMA TennoBoro agsurarens.
TennoBble ABMUraTtenn 1 3awmTa
oKpyxatoLLeli cpeabi]]

https://fioco.ru/

26.

[[3aKOH coxpaHeHuA u
npesBpaLLeHnNs SHeprum B
TennoBbIX npoueccax]]

27.

[[MoaroToBKa K KOHTPOILHOW
paboTe no Teme "TennoBble

coCcTosAHUM BewecTBa"]]

ABNeHUA. VI3meHeHne arperatHbiX

https://fioco.ru/

28.

[[KoHTponbHas paboTta rno teme

arperaTHbIX COCTOSIHUA
BewlecTtea"]l

"TennoBble aBneHmMd. IameHeHue

https://fioco.ru/

29.

[[OnekTpusauymna Ten. [isa poa

https://fioco.ru/




BNeKTpuYecknx 3apsaos]]

30.

[[Ypok-nccnepoBsaHve
"JnekTpusauma Ten NHAyKumen n
npwv conpmkocHosBeHUN"]]

https://fioco.ru/

31.

[[B3anmogencTBME 3apsaXKeHHbIX
Ten. 3akoH KynoHa]]

https://fioco.ru/

32.

[[OnekTpuyeckoe none.
Hanps>XeHHOCTb 3/1eKTPNYeCcKoro
nons. MpuHumMn cynepnosnymmn
BneKTpuyeckmx nonemn]]

33.

[[HocuTenn anekTpuyeckmnx
3apsA0B. DNeMeHTapHbIV 3apsaa,.
CtpoeHue aToma]l

https://fioco.ru/

34.

[[MpoBOAHUKN N AN3NEKTPUKNA.
3aKOH COXpaHeHUs
BieKkTpuyeckoro 3apsaall

https://fioco.ru/

3S.

[[PeweHne 3a4a4 Ha NpUMeHeHVe
CBOWICTB 3N1eKTPUYeCcKnx
3apsa408]]

https://fioco.ru/

36.

[[DnekTprnyeckunin ToK, ycnoBums
ero cywiectsoBaHus. VICTOYHNKN
PNeKTpuYeckoro Tokal]

https://fioco.ru/

37.

[[AencTBUA 3NeKTpnYeckoro

ToKa]]

https://fioco.ru/




38.

[[Ypok-nccnepgoBaHume "[lencreme
SN1eKTPUYECcKoro nossa Ha
MPOBOAHUKN N AN3NEKTPUKN"]]

https://fioco.ru/

39.

[[DnekTprnyecknin TOK B MeTannax,
PKNAKOCTAX U rasax]]

https://fioco.ru/

40.

[[DnekTpuyeckas uenb 1 eé
COCTaBHble YacTu]]

https://fioco.ru/

41.

[[Cnna Toka. JlabopaTopHas
paboTa "Vi3mepeHune n
perynvpoBaHune cuabl Toka"]]

https://fioco.ru/

42.

[[DnekTpuyeckoe HanpsaXeHue.
BonbTmeTp. JlabopaTopHas
paboTa "Vi3mepeHune n
perynvpoBaHme HanpsaxeHna"]]

https://fioco.ru/

43.

[[ConpoTrBneHne NPoBOAHMKA.
YaensHoe conpoTuB/ieHe
BewlecTBal]

https://fioco.ru/

44.

[[[TabopaTopHasa paboTa
"3aBNCUMOCTb 31eKTPNYECKOTO
COMPOTUB/IEHUS MPOBOAHMKA OT
ero A/IViHbI, NAoLWaan
nornepeyHoro cevyeHus u
MaTtepurana"l]

https://fioco.ru/

45.

[[3aBNCMMOCTb CU/IbI TOKA OT

HanpsxeHusa. 3akoH Oma ana

https://fioco.ru/




yyacTka uenwu]]

46.

[[[TabopaTopHasa paboTa
"ccnegoBaHme 3aBUCMMOCTU
CWbl TOKA, NAayLlero Yepes
pe3ncTop, OT CONMPOTUBIEHUS
pesncTopa 1 HanpsXXeHWs Ha
pe3snctope"]]

https://fioco.ru/

47.

[[MocnepoBaTenbHoe n
napannesibHoe coeanHeHNs
NPOBOAHMNKOB]]

https://fioco.ru/

48.

[[JTabopaTopHas paboTa
"[MpoBepKa NpaBuia CNOXeHNA
HanNps>XXeHWn Npu
nocnejoBaTe/lbHOM COeUHEHUN
1IBYX pe3ncTtopoB"]]

https://fioco.ru/

49.

[[[TabopaTopHasa paboTa
"MpoBepKka npaswuaa ansa cUbI
TOKa Npuv napannenbHOM
coeAVHEeHNN pe3ncTopoB"]]

https://fioco.ru/

S0.

[[PewieHne 3a4a4 Ha NpUMeHeHVe
3akoHa Oma Ang pasiyHoro
coeAIHEeHUA NMPOBOAHUNKOB]]

https://fioco.ru/

S1.

[[PaboTa 1 MOLLHOCTb
SNeKTPMYECcKOro Toka. 3akoH

I>xoyna-SleHual]

https://fioco.ru/




S2.

[[[labopaTopHasa paboTa
"OnpegeneHvie paboTsbl
MOLLIHOCTW 31eKTPMYECKOoro
ToKa"]]

https://fioco.ru/

S3.

[[DnekTpuyeckme uenun n
noTpebuTeny sneKTpmnYecKonm
SHeprun B bbITy. KopoTkoe
3aMblkaHue]]

https://fioco.ru/

54.

[[MoaroToBKa K KOHTPONALHOW
paboTte no Teme "JnekTpunyeckme
3apsAdbl. 3apsXKeHHble Tesla v UX
B3aumoaencTBus. NMoCTOAHHbIV
BnekTpuyeckmn Tok"]]

https://fioco.ru/

SS.

[[KoHTpOnbHasa paboTa no teme
"SnekTpuyeckre 3apaabl.
3apsi>XeHHble Tena n nx
B3anmoaencTBus. NoCTOAHHbIN
BneKkTpuyeckni Tok"]]

https://fioco.ru/

S6.

[[MocToAHHbIE MArHUTbI, NX
B3aumogerncTeue]]

https://fioco.ru/

S7.

[[Ypok-nccnegosaHuve "VisyyeHune
rnosaer NoCToOAHHbIX MarHMToB"]]

S8.

[[MarHnTHOE none. MarHnTHoe
rnosne 3eMnu 1 ero 3Ha4vyeHme ans

DKM3HW Ha 3emne]]

https://fioco.ru/




59.

[[OnbIT OpcTeaa. MarHuTHOE none
B/IeKTpMYeckoro Toka MarHmTHoe
nosie KaTyLKn ¢ TOKOM]]

https://fioco.ru/

60.

[[MpnMeHeHVe 3neKTpoOMarH1ToB
B TexHuke. JlabopaTopHasa paboTa
"N3yyeHune fencTBNA MarHNTHOIO
noas Ha NPOBOAHMK C TOKOM"]]

https://fioco.ru/

61.

[[OnekTpoaBuratenb NOCTOAHHOTO
ToKa. Micnonb3oBaHue
SneKTpoABuraTeneil B
TeXHNYECKNX YCTPOMCTBaX U Ha
TpaHcnopTe. JlTabopaTopHas
paboTta "KOHCTpyMpoBaHue 1
n3yyeHne paboThl
bnekTpoasurartena”]]

https://fioco.ru/

62.

[[OnbITbl ®apases. 3aKoH
31eKTPOMarHUTHOM NHAYKLNN.
MNpasuno JleHua]]

https://fioco.ru/

63.

[[nekTporeHepaTop. Criocobel
MOyYeHNs 31eKTPUUECKO
BHepPrun. NeKTPoCTaHLMY Ha
BO306HOBNAEMbIX CTOYHMKAX
PHeprun]]

https://fioco.ru/

64.

[[MoaroToBKa K KOHTPONLHOW

paboTte rno Teme "dnekTpmnyeckme

https://fioco.ru/




N MarHUTHble aBneHnsa"]]

65. |[[KoHTponbHas paboTa no Teme 1
"SnekTpuyeckrie 1 MarHUTHbIe
aBneHuns"]]

66. |[[Pe3epBHbIV ypok. PaboTa C 1 https://fioco.ru/
TekcTamu no teme "TennoBble
ABneHna"]]

67. |[[Pe3epBHbIi ypok. PaboTa c 1 https:/fioco.ru/
TeKCTamMmu no teme "MoCTOAHHbIN
BneKkTpuyecknii Tok"]]

68. [[Pe3epBHbIli ypok. PaboTa c 1 https://fioco.ru/
TekcTamu no teme "MarHuTHble
aBneHuns"]]
68 https://fioco.ru/
9 KJIACC

Ne i/ HaumenoBanue pasnenoB u T1eMm | KosmuecTBo 4acoB DJIeKTPOHHbIE (ungposbie)




KoHTpoabHbI IIpakTn4yeckue
NMPorpamMMmblI Bcero o0pa3oBaTe/ibHbIE pecypchbl
e padoThl padoThI
Pasnen 1. ®dusnka 1 GU3NIECKHUE METOIBI U3YUICHUS | 0 0 bubnuoreka HOK
MIPUPOIBL. https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
Pazpgea 2. 3aKOHBI MEXaHUYECKOTO IBUKECHHUS. 18 2 1 hitps://m.cdsoo.ru/74 1 ada6
bubnuoreka LHOK
Pasznea 3. 3aKOHbBI COXpaHEHUSI 23 1 2 hitps://m.cdsoo.ru/7f4]1ada6
bubnnoreka LHOK
P 4. K . 1 1
asnel BAHTOBBIC ABICHI 6 0 https://m.edsoo.ru/7f41a4a6
. bubnuorexa [MOK
Paspea 5. CTpOCHHE BCCICHHOH. ? ! 0 https://m.edsoo.ru/7f41a4a6
PeszepBHoe Bpems | 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 5 3



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

INOYPOYHOE INIVIAHUPOBAHHUE

9 KJIACC
Ne HasBanuepaszgesa KoauvecTBo KonnuectBo KosmuectBo /laTa J/1eKTPOHHbIeNUPPOBHIE
n/n 4acos KOHTPOJILHBI NPaKTHYECKH H3yHECHUH pa3oBaTebHbIE Pecypchbl
xpabot xpaoot
1. CucremaorcyeTan KOOpAUHATHITOUKH. 1 https://fioco.ru/
2. MrHOBeHHasI CKOPOCTh. Y CKOpEHHE. 1 https://fioco.ru/
3. [TyTh Tipu paBHOYCKOPEHHOM JIBHXKCHHU 1 https://fioco.ru/
4. Bxonnasi KOHTpo/IbHAs padoTa. 1 https://fioco.ru/
5. CBoGoHOe NENCCVE 1 https://fioco.ru/
TeJ1. Y CKOPEHHECBOOOTHOTO TIa/ICHHS.
6. PaBHOMEpHOEBUKEHNE  MOOKPYKHOCTH. 1 https://fioco.ru/
OTHOCUTENIFHOCTh MEXaHUYECKOT OABIKEHHS.
7. JlaGopatopHass paGora Nel «l3mepenue 1 1 https://fioco.ru/
YCKOPEHUS! CBOOOHOTO MaICHUS.
8. ITepBbriii 3ak0oH HproTOHA. 1 https://fioco.ru/
9. Bropoii 3akon HeroToHa. 1 https://fioco.ru/
10. Pemienne 3amau « IlepBbiit U BTOpOU 3aKOHBI 1 https://fioco.ru/
Herotonay.
11. Tperuii 3akoH HproToHa. 1

https://fioco.ru/




12. Tperuit 3akoH Herorona. M3mepenne cuil https://fioco.ru/
B3aUMOJICHCTBUAIBYXTEI

13. Pemenne 3aja4 «3axoHbIHbIOTOHAY. https://fioco.ru/
[ToaroToBKa K KOHTPOJIBHOM padoTe.

14. KonTpoJsbHas paGora 3a 1 yepTBepTh. https://fioco.ru/

15. 3aKOH BCEMUPHOIO TATOTEHUSI. https://fioco.ru/

16. Pemenne  3amay = «3akoH  BCEMHUPHOIOQ https://fioco.ru/
TATOTCHUS».

17. JIBUOKEHUETENIOANEHCTBUEMCUTIBITSKECTH https://fioco.ru/

18. Bec tena. https://fioco.ru/

19. Bec Tena. Hesecomocts. [leperpyska https://fioco.ru/

20. 3aKOH COXpaHEHHUs UMITYJIbCa. https://fioco.ru/

21. Pemenne  3amady = «3aKkOH  COXpaHEHUS| https://fioco.ru/
UMITYJICA».

22, PeaxTBHOE IBMIKEHHE. https://fioco.ru/

23. Kunetnueckas sHeprusd. Pemenuwe 3amau  « https://fioco.ru/
Kunernueckas sneprus»

24. JlaGopaTopHasn padorta Ne2 https://fioco.ru/

«OrmpeneneHue KUHETHYECKOU
PHEPTrUuu CKOPOCTH Tena o
TUINHETOPMO3HOTOITY THY.




25. [ToreHnmanbHAsIHEPTUATPABUTAIIMOHHOTOTIPUT https://fioco.ru/
SOKCHUS Tell.

26. [TonroToBka K KOHTPOJIBHOHN padoTe. https://fioco.ru/

27. KonTtpoJsibHasi padora 3a 2 yeTBepTh. https://fioco.ru/

28. OmnpeneneHre NOTCHIUAILHON SHEPTUUTENA. https://fioco.ru/

29. [ToTennmanpHasIHEPTUATIPUYTIPYTOIAEPOpMAIT https://fioco.ru/
UHTEL.

30. N3mepennenoTeHnaabHOHIHEPTUUYTTPYTOM https://fioco.ru/
neGopMauy MpyKUHBI.

31. [IpeBparmieHust MeXaHWYECKOW OSHEPTUHUIPH https://fioco.ru/
KOJICOAHUAXTPY3a HaInpyKUHE.
Penrennesanay.

32. 3aKOHCOXpaHEHHS TOJHOH  MEXaHHYECKOU https://fioco.ru/
SHEPTHH.

33. JlaGopaTopHas pabora Ne3 «lccnenoBanue https://fioco.ru/
NpeBpalleHNMEXaHUYECKOH JHEpTUu  TpH
JBIDKCHUUTPY3aHa TIPYKHHE.

34. 3aKOHCOXPaHEHUSADHEPTHB https://fioco.ru/
TETUIOBBIXIIPOLIECCAX

3S. [TprHIMIPaOOTHITENIOBBIXMAILINH https://fioco.ru/

36. Pemenue 3ana4 «3aKOHBICOXPAHEHU.

https://fioco.ru/




37. 3aKOHBICOXPAHECHUSMMITYJIbCAUIHEPTHH. https://fioco.ru/
Pemrenue 3agau.

38. OmnerteiPe3epdopna. [lnanerapuasimonenpaTom https://fioco.ru/
a

39. JluneituateieonTrdeckuecnekTpol. [lormomenn https://fioco.ru/
€ U HCITyCKaHHE CBETaaTOMaMH.

40. JluneituateieonTuyeckuecnekTpol.[loraomenn https://fioco.ru/
€ U HCITyCKaHHe CBETaaTOMaMH.

41. CocraBaTOMHOrOspA. S nepHplecubl. https://fioco.ru/
DOHeprus CBA3M aTOMHBIXSJIED.

42, W3oTonsl https://fioco.ru/

43. PannoakTuBHOCTH https://fioco.ru/

44. PaanoakTMBHOCTD https://fioco.ru/

45. DKcrepUMEHTATbHBIEMETOABIPErUCTPALUT https://fioco.ru/
3apsDKCHHBIX YaCTHII.

46. SnepHblepeakiuy. https://fioco.ru/

47. KonTtpoJsibHasi padora 3a 3 4eTBepTh. https://fioco.ru/

48. TepMmosiepHbIEpEaKIHH. https://fioco.ru/

49. SAnepHasipHEpreTHKA. https://fioco.ru/




50. Jo3umerpust https://fioco.ru/
51. Jlozumetpust https://fioco.ru/
S2. Pemenne 3anay «KBaHTOBBIE ABICHU. https://fioco.ru/
S3. I'eonenTpryeckas cuctemMa Mupa. https://fioco.ru/
54. I'enmnoneHTpUYECKas CUCTEMaMHUPa https://fioco.ru/
S5S. OusnyeckasnpupoaaiaHeTCOTHEUHOUCUCTEM https://fioco.ru/
BI.
S6. Maubsierena CoTHEYHOMCUCTEMBI. https://fioco.ru/
57. Manslerena https://fioco.ru/
Conneunolicucremsl. I Iponucxoxnenne
ConHeuHolicucTEMBI
S8. ®dusnueckas npupoaa. CoiaHIa U3BE3] https://fioco.ru/
59. Crpoenue m3BomonusBeeneHHoi https://fioco.ru/
60. HToroBasi KOHTpO/bHAsA padoTa. https://fioco.ru/
61. Hay4Hble OTKPBITHS: KAKU3a4EM IETAKOTCSL. https://fioco.ru/
62. ITogroroska k OI'D https://fioco.ru/
63. TepmosinepHblepeakuu. Pemenue 3ana4 https://fioco.ru/
64. 3aK0H COXpaHEHHS UMITYJIbCa.

https://fioco.ru/




65. 3akonbiHbproTOHA. Pemenne 3anaq 1 https://fioco.ru/

66. [ToarotoBka k OI'D. 1 https://fioco.ru/

67. 3aKOH BCEMUPHOTO TATOTEHHSI. 1 https://fioco.ru/

68. HToroBoe 3aKkperuieHue. 1 https://fioco.ru/
Bcero 68

https://fioco.ru/
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