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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uKe Ha ypoOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs COCTaBICHA Ha
OCHOBE TOJIOKEHHI U TpeOOBaHUMU K pe3ybTaTaM OCBOCHUSI Ha 6a30BOM YPOBHE OCHOB-
HOM 00pa3oBaTenbHOM MporpaMmel, npeactaBieHHbIXx B DI'OC 00O, a Takxke ¢ yuéTom
dbenepanbHOI paboyeit mporpaMMbl BocriuTanus U KoHuenmuu npemnoiapaHus y4eOHOTo
npeamera «DPusukar.

Conepxanue mnporpaMMbl 1Mo (Qu3Mke HampaBieHO Ha (OPMHUPOBAHUE €CTE-
CTBEHHO-HAyYHOM TPaMOTHOCTH O0YYarOIINXCS ¥ OPraHU3aIuio U3yuyeHus PuU3uKu Ha Jie-
STEIBHOCTHOU OCHOBE. B mporpamMmme no ¢pu3nke y4uTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeameta B peanuzainuu TpedoBannii ®I'OC OO0 K miaHUPyEMbIM JTUYHOCTHBIM U M€ -
TalpeMETHBIM pe3yJibTaTaM OOYyuYeHHUs, a TakKe MEXKIPEIMETHbIE CBSI3U ecTe-
CTBEHHO-HaY4YHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUsl.

[Iporpamma o ¢usrke ycTaHaBIUBAET paclpe/ieieHue yaeOHOro MmaTepuania 1o ro-
naM oOydeHus (TI0 Kjaccam), MpejjiaraeT MPUMEPHYIO MMOCIeI0BATeIbHOCTh U3YUCHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEIMETHOTO COJACPKAHUSI U YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

®dusnka SBIIETCS CUCTEMOOOPA3YIONIUM Il €CTECTBEHHO-HAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOIBKY (PU3UYECKUE 3aKOHBI JIEkKAT B OCHOBE MPOLIECCOB U SIBIICHUM, U3Y-
JaeMbIX XUMHEH, OMOJI0THEH, acTpoHOMUEH 1 (Pu3nuecKkoi reorpadueii, BHOCUT BKJIA]l B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, IPEJIOCTaBIseT Haubosee siCHble 00pa3Ilbl Mpu-
MEHEHUS] HAyYHOTO METO/Ia MO3HAHUSI, TO €CTh CII0c00a MOIYyYeHUSs JOCTOBEPHBIX 3HAHUIA
0 MUDE.

OnHa U3 TJIaBHBIX 3a71a4 (PU3UYIECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero oopaso-
BaHUs COCTOMT B ()OPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HWHTEpeca K
HayKe y 00yJarommuxcs.

N3yuyenue ¢usuku Ha 06a30BOM YpOBHE MpEAINOJaraeT OBIAJCHHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOLIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

— HAy4YHO OOBSCHSATH SBJICHUS, OIIEHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HC-
CJIeI0BaHMS;

— UHTEpPOPETHPOBATH JIAHHBIE W  KCIOJb30BaTh  HAy4YHbIE  JOKa3aTeJIbCTBA

— ISl IOJTyYEHHUSI BBIBOJIOBY.

[enu n3ydenus Pu3MKK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs OMpPeeICHbI
B Konrnenmuu npenonaBanus yaeOHOTo npeamera «Du3nka» B 00pa3oBaTeIbHBIX Opra-
Huzanusax Poccuiickoit ®denepanuu, peann3yomuxX OCHOBHBIE 00Ie00pa30BaTelIbHbIC
pOrpamMMBbl, YTBEpKAEHHOW pemieHrneM Kosmernn MunucreperBa npocsemenuss Poc-
cutickoit denepannu (mpotokon ot 3 gexkadbps 2019 r.

Neo TTK-4BH).

Henu uzyyenus Gpusuku:



npuoOpeTeHne NHTEpeca U CTPEMIICHUS 00YJaIOMINXCS K HAYYHOMY U3yUEHUIO
MPUPOJIBI, PA3BUTHE UX HHTEIJICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPECTABICHUI O HAYYHOM METO/I€ MTO3HAHUS U (OPMUPOBAHUE UCCIIe-
JI0BAaTEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoBaHUE HAYIHOTO MUPOBO33PEHHUS KaK pe3yabTaTa U3yUeHHUS OCHOB
CTPOCHHS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHue MPEACTaBICHUHN O POIH (GU3UKHU AJIST Pa3BUTHSI IPYTUX €CTECTBEH-
HBIX HayK, TEXHUKHA U TEXHOJIOTH;

pa3BUTHE NPEJCTaBICHUN O BO3MOXHBIX cepax Oyayuiedt npodeccruoHaabHOM
JeSTebHOCTH, CBI3aHHOU C (PM3MKOM, MOATOTOBKA K JalbHEHIIeMy 00y4YeHUIO B
ATOM HampaBICHUH.

JlocTimxeHue THX 1eJIel mMporpamMMebl 1o (U3UKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00-

Pa30oBaHUA oOecrieunBaeTCs PCHICHUCM CIICAYIOMINUX 3a1a4:

HpI/IO6p€T€HI/IC 3HAHUM O AUCKPCTHOM CTPOCHHU BCIICCTBA, O MCXAHNYCCKUX,
TCIUIOBBIX, SJICKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX]

PHOOPETCHUE YMEHUH OIHUCHIBATH U OOBSICHATH PU3NYCCKHUEC SBICHHS

C UCTIOJIb30BAHKMEM TIOJyUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCTIOIb30BAaHUEM
duznuecKrx Mojieeil, TBOPUYECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 33/1aY;
pa3BHUTHE YMEHUMN HAOI01aTh TPUPOAHBIE SIBJICHUS U BBIMIOJIHSATH OIBITH, JTabopa-
TOpPHBbIE Pa0OTHI U IKCIIEPUMEHTAIbHBIE UCCIEOBAHUS C UCIIOIB30BAHUEM H3MeE-
PUTENBHBIX MPUOOPOB;

OCBOCHHUE MPUEMOB pabOThI ¢ HH(pOpMaIuel (PU3NIECKOTo COACP)KaHMs, BKITFOYAsT
UH(GOPMAIIHIO O COBPEMEHHBIX TOCTHKEHUSAX (PU3UKU, aHAIIA3 U KPUTUYECKOE OI1e-
HUBaHHE MH(OPMAIINH;

3HAKOMCTBO €O chepamu npodecCUOHATBHOM AESTENBHOCTH, CBI3aHHBIMU

¢ pU3MKOM, M1 COBPEMEHHBIMHU TEXHOJIOTUSMU, OCHOBAHHBIMH Ha JOCTHKCHHSIX (U-
3UYECKOUN HAYKHU.

Ha u3ydenne ¢usnku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO 00pa3oBa-

Hus otBoauTcs 238 yacoB: B 7 Kiacce — 68 vacoB (2 yaca B Hejaeno), B 8 kiacce — 68
yacoB (2 yaca B Heziento), B 9 kinacce — 102 vaca (3 yaca B HeZle0).

[Ipennmaraemsrii B mporpamme 1o (Gu3uke nepevueHb 1a00paTOPHBIX pabOT U OIBITOB

HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEb JIeJacT BHIOOP MPOBEICHUS J1abopaTop-
HBIX Pa0OT M ONBITOB C YYETOM MHANBUIYAITBHBIX OCOOEHHOCTEHW 00yUJaIOMUXCsl, CITUCKA

OKCIICPUMCHTAJIIbHBIX 33,[[3HHI>1, npeajdaraCMbIX B paMKaX OCHOBHOI'O I'OCyaAapCTBCHHOI'O

9K3aMeHa Mo (pu3HuKe.



COIAEPKAHUE OBYUYEHUA

7 KIIACC Pa3nen 1. ®uzuka u eé pojib B IO3HAHUM OKPYKAKIEr0 MUPA

@dusuka — HayKa o npupoje. SBienus npupoasl. PU3nyecKue sIBICHUS:
MEXaHWYECKUE, TETUIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeanuuHbl. M3mMepenue ¢puznyueckux BennyuH. Ouznyueckue mpuoOopsl.
ITorpemHocTs n3MepeHuit MexayHapoaHas cuctemMa eIuHULL

Kak ¢u3uka u  JOpyrue  e€CTECTBEHHblE  HAayKd  M3Y4arOT  MPUPOLY.
EcTtecTBeHHO-HAYUYHBIM METO/ MO3HAHUS: HA0JII0IeHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bsICHEHNE Hab01ae-
Moro siBjeHusi. Onucanue GU3NUYECKUX SIBICHUHN C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu
MexaHnyeckue, TEMI0BbIC, JIEKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHMUSI.
dusndeckre mpruOOPHI U MPOIIEAypa MPSIMbIX H3MEPEHHUI aHAJIOTOBBIM U TU(PPOBBIM
npuOopoMm.

Jlabopamophvle pabomul u onvimol

OmnpeneneHre MEeHbl JeNeHUs Kbl K3MEPUTEIHFHOTO TPHOopa.

HN3mepenne paccTosTHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.

Omnpenenenne pa3MepoB MaITbIX Tell.

M3Mepenne TemMrepaTypbl IPH TOMOIIHN KHIKOCTHOT'O TEPMOMETPA U TATYHKA TEM-
nepaTyphl.

IIpoBeneHue nccienoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJIETA LIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pa3nen 2. IlepBonayaibHble CBeJIEHUSI 0 CTPOEHUH BellleCTBA

CTpOGHI/Ie BCHICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCPHEI. OHI)ITBI, JOKa3bIBArOmuc
AUCKPCTHOC CTPOCHHC BCIICCTBA.

JIBrxenure yacTtull BeniectBa. CBs3b CKOPOCTH JABMIKEHUS YACTUIL C TEMIIEPATYPOiA.
bpoyHoBckoe nBmwxkenue, nuddysus. BzanmoaeiicTBre 4acTuIl BEMECTBA: MPHUTSHKCHUC
Y OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH W TBEPABIX (KpH-
CTaJuTM4ecKux) Teia. B3auMocBsa3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHMSIX M UX @aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTO-
STHAM BOJIBI.



Jlemoncmpayuu
HaGmtoneHne 6poyHOBCKOTO JIBUKEHUSL.
Ha6monenue nuddysun.

H&6JHOI[CHI/IC SIBJIGHPIP'I, O6T>$ICH$IIOH_II/IXC$I IMPUTSKCHUEM WJIM OTTAJIKHMBAHHEM 4a-
CTHII BEIICCTBA.

JlabopamopHvie pabomul u onvimwi
OreHka a1uamMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OMbITHI O HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OTMBITHI TIO O6Hapy}K€HI/IIO I[€I>'ICTBPI$I CUJI MOJICKYJIAPHOI'O IIPUTSAKCHUA.

Paznen 3. /IBukeHne U B3auMo/ieiicTBHeE Tell
Mexanunyeckoe ABWKeHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE JIBMAKEHUE. CKOPOCTD.
Cpennsisg CKOpOCTh TP HEPABHOMEPHOM JABHKEHUU. PacUET myT ¥ BpEMEHU IBUKEHUS.

SBnenue uHepyu. 3aKOH HHEpLMU. B3auMoieiicTBrUe Te Kak MpUuYrHa U3MEHEHUS
CKOpOCTU JABWXKEHUS Tel. Macca kak Mepa uHepTHOCTH Tena. [LIOTHOCTH BemecTna.
CBs13b TUIOTHOCTH € KOJIMUYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak XxapakTepucTHKa B3aumojaeicTBus ten. Cuiia ynpyroctd v 3akoH ['yka.
N3Mepenue cuibl ¢ MOMOIIBIO IMHAMOMETpA. SIBIEHUE TATOTCHUS U cuia Tshkectu. Cuna
TSDKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. CroskeHUE CHIl, HAPABIEHHBIX
no ojgHoM npsiMoi. PaBHoxe#cTBytomas cuit. Cuiia TpeHus. TpeHre CKOJIbKEHUs U Tpe-
HUE MOKOsA. TpeHne B NpUpPOAE U TEXHUKE.

Ilemoncmpayuu
HaGmroneHne MeXxaHM4eCKOTO IBHKEHUS Tea.
HN3mepenne CKopoCcTH NPSAMOJIMHEMHOTO IBUKECHUS.
HaGmronenue siBjeHUsT HHEPITUH.
Hab6mroneHne nu3MeHeHHs CKOPOCTH MPY B3aUMOICHCTBUH TEJI.
CpaBHeHME MaccC 10 B3aUMOJICHCTBUIO TEJ.

CnoxeHue cuj, HapaBJIEHHBIX MO OJTHON MPSIMOIA.

Jlabopamopnvle pabomul u onvimol
Omnpenenenne CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapyKa B )KUIKOCTH, MOJICIIN
ANEKTPUUYECKOTO aBTOMOOMIISI M TaK Jlajee).

Onpenenenue cpeHel CKOPOCTU CKOJBKEHUS OpyCcKa WK IApUKA MO HAKIOHHOM
MIJIOCKOCTH.

Omnpenenenue IIOTHOCTU TBEPAOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (AedopManuu) mpy>KUHbBI
OT IPUJIOKEHHOW CHJIBL.

OnbIThL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXKEHHUS OT Beca Tella
U XapaKTepa CONMPHUKACAIONIUXCS TOBEPXHOCTEH.



Pa3nen 4. JlaBjieHue TBEPABIX TeJl, )KMIAKOCTEH U ra3oB
Hasnenue. CriocoObl yMEHbILIEHNUS U YBeJIMUEHUs JaBieHus. /apnenue raza. 3aBu-

CUMOCTb JIaBJIEHUA raza oT o0béma, Temneparypsl. [lepenaua gaBiaeHus: TBEPABIMU Te-
JIaMHU, JKUJKOCTAMU U razamu. 3akoH [lackains. [THeBMaTuueckue MammHbl. 3aBUCUMOCTb
JABIICHUSI KUJIKOCTU OT riayOunbl. ['mapocratudeckuit nmapagokc. CooOmarommecs: co-
cynsl. 'mapaBinyeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmocepHoe napneHue. [I[pudnHbl CyecTBOBaHUS BO3TYIII-
HOI 060nouku 3emau. OneiT Toppuyennu. M3Mepenue atMmochepHOro JaBjieHus. 3aBU-
CUMOCTb aTMOC(EpPHOTO JIaBJIEHUsI OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! s uzme-
peHus aTMoCc(EpHOTO JaBICHUS.

JleficTBUE ®KUAKOCTH U Ta3a HA NOTPYKEHHOE B HUX Teo. BriTankuBaromas (apxu-
MmezioBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromyecst COCy/ibl.

I'mppasinueckuii npecc.

[IposiBneHue aercTBHS aTMOC(EPHOTO JTABJICHHUS.

3aBUCHMOCTD BBITAJIKUBAOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH Teja U IUIOT-
HOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJIKOCTH.

VYcoBue n1aBaHus Te: IUIaBAHUE WIIN IIOTPYKEHUE TEJ B 3aBUCUMOCTH  OT COOT-
HOIIIEHUSI TIJIOTHOCTEH TeJla U KUJKOCTH.

Jlabopamopnvle pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOrpyKEHHOU B KUJI-
KOCTb YaCTH TEJIA.

Ornpenenenue BBITAIKUBAIOWIEH CUIIbI, JACHCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

[TIpoBepka HE3aBUCHUMOCTH BHITAJIKUBAIOIIECH CUIIBI, IEMCTBYIOIIECH HA TEIO B KU~
KOCTH, OT MaccChl TeJIa.

OnbIThL, TEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, JEUCTBYIOUIEH
Ha TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHON B )KHJIKOCTh YaCTH TEJa M OT IUIOTHOCTH
KUJIKOCTH.

KonctpyupoBanne apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKH U ONIPENIEIIEHUE €€ TPy-
30I10ABEMHOCTH.

Paznen 5. PaGora u momHocTh. JHepruss Mexanuueckas
paboTa. MOIIHOCTb.



[IpocThie MEXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuio paBHOBecus
priuara. [IlpuMeHeHne npaBusa paBHOBECHUS pbluara K 0J10Ky. «30JI0TO€ MPaBUII0» MEXa-
Hukd. KITJ[ mpoctsix Mmexanu3mMoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHunanbHas sHeprus. [IpeBpaienue
OJIHOT'O BHUJIa MEXAHUYECKOW DHEPTUHU B IPYTOM. 3aKOH COXPAHEHUS DHEPIrUU B MEXAHUKE.

Jlemoncmpayuu

IIpuMepbl MPOCTHIX MEXAHNU3MOB.

JlabopamopHvie pabomul u onvimoi

Onpenenenue pabOThI CUITBI TPEHUSI TPU PABHOMEPHOM JIBHXKEHHUH Tela 10 Fopu-
30HTAJILHOW IMOBEPXHOCTH.

HccnenoBanue ycioBuii paBHOBECHS pblyara.

N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.

I/I?)y‘ICHI/IC 3dKOHAa COXPaHCHHA MEXaHUYECKOM 9HCPI'Uu.

8 KJIACC Pa3saea 6. TemioBbIe IBJICHUSA
OCHOBHBIC TOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKON TCOPUHU CTPOCHUS BEIIECTBA.

Macca u pazmepsl aTOMOB U MOJIEKYJT. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MMOJI0KECHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucranmnye-
ckue u amopdubie Tena. OObsICHEHUE CBONCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJT HA OC-
HOBE TIOJIOKEHUU MOJEKYISIPHO-KUHETUYECKOM Teopur. CMauyMBaHHE U KaWJUISIPHbBIC
ABJIeHUS. TEeraoBoe paclIMPEHHUE U CHKATHE.

Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEMIOBOTO IBUKEHUS YACTULI.
Buyrtpennsis sneprus. CriocoObl U3MEHEHHUsS] BHYTPEHHEN SHEPTUU: Terionepeaadya u
COBEPILICHHE paboTHL Bunbr TEIJIONEePEeIayu:  TEIUIONPOBOJHOCTD,
KOHBEKLIHUS, U3IIyUYCHHUE.

KonundecTBo TemoTel. Y aenbHas TEIUIOEMKOCTh BelecTBa. Ternaoo0MeH U Terio-
BOE paBHOBecHE. YpaBHEHHE TEIJIOBOro Oananca. [lnaBnenne u oTBepaeBaHUE KPUCTAI-
JTUYECKUX BEIIECTB. Y IeNbHas TeIioTa riaBieHus. [lapooGpa3zoBanue u KOHEHCAITHUA.
Ucnapenue. Kunenue. Y aenpHas TemioTa mapooOpa3oBaHus.
3aBUCUMOCTH TEMITEPATYPhl KUIICHHS OT aTMOC(EPHOTO TaBIICHUSI.

BrnaxHocTb Bo3ayXa.

DHeprus TOIINBA. Y IeJibHAs TEIUIOTa CrOPaHusl.

[Tpunuuns! padotel TernoBbix Asuratenei KII/ remnosoro asuratens. TemnoBbie
JIBUTATENIH U 3aIIUTa OKPYXKAOUIEH CPEIbI.

3aKOH COXpaHEHMS U MIPEBPALLCHUS SHEPTUH B TEIIOBBIX MTPOLECCAX.



Jlemoncmpayuu

HHH.

HaGmtoneHne 6poyHOBCKOTO JIBUKEHUSL.
Ha6monenue nuddysun.
HaGuroienre siBIICHUI CMaYUBaHUS U KaITUJUIIPHBIX SBJICHUH.

HaGmonenue TermioBoro paciimpeHust Teil.
N3menenue napiieHus ra3a Mpu U3MEHEHUU 00bEMA M HarpeBaHUU WM OXJIAXKIEe-

[IpaBuiia u3MepeHust TEMIEPATyPhI.

Buabr reronepenaym.

OxJta>kIeHUe MPU COBEPIICHUHN PaOOTHIL.

HarpeBanue npu coBepiieHur paboThl BHEITHUMHU CUJIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmronenue kumneuus.

HaGmroeHre mocTossHCTBa TEMIIEPaTyphl MPH TUIABICHUH.

Moienu TEIUIOBBIX JBUTaTEJIEH.

Jlabopamopnvle pabomul u onvimol

TCII.

OnBITHI 11O 06Hapy>K€HI/II'O IlGﬁCTBPISI CUJI MOJICKYJIAPHOI'O ITPUTAKCHUA.
OneBITH O BbIpAaIIUBAHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.
OmneBITH 110 Ha6J'IIOII€HI/IIO TCIIOBOT'O pAaCIIUPCHHUA I'da30B, }KI/II[KOCTeﬁ )41 TBépI[LIX

OmnpeneneHue AaBIeHUS BO3AyXa B OJTOHE IITPHIIA.
OMNBITEI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJIEHHS BO3JyXa OT €ro o0bhEMa H

HarpCBaHu:A WJIN OXJIAXXICHUI.

[TpoBepka runoTe3bl JIMHEHHON 3aBUCIMOCTH JIUTMHBI CTOJIOHMKA JKHIKOCTH B TEPMO-

METPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenre n3meHneHrs BHYTpEHHEN YHEPTUH TeJa B pe3yibTaTe TeIUIoNepeiaun

1 pabOThI BHEIITHUX CHIL

HccnenoBanue sBIEHUS TETUIOOOMEHA MPU CMENIMBAHUM XOJIOJAHOW M Topsyei

BOJBI.

OnpeneneHHe KOJIM4YCCTBA TCILJIOTHI, IIOJIYYCHHOI'O BO,Z[OI>'I IIpu TEIIO0OMEHE C

Harp€TbiM MCTAJNIMYCCKHUM LUJIUMHIAPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporecca UCapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIIaKHOCTU Bo3ayxa. OmnpenereHue
YAEABbHOW TETUIOTHI IUIABJICHHUS JbJA.



Pa3nen /7. DileKTpuyecKkue 1 MATHUTHBIE SIBJIEHHSA

DnekTpusanus Tea. J[Ba poaa 3MeKTpUYECKUX 3apsaoB. BzaumoaencTBue 3apsKeH-
HbIX Tel. 3akoH KynoHa (3aBUCUMOCTh CHJIbI B3aUMOCHCTBUS 3apsIKEHHBIX TEJ OT BEJIU-
YUHBI 3aPSAJI0B U PACCTOSTHUS MEXTY TeIaMu).

Dnekrpuueckoe noje. Hanpssk€HHoCTh anekTpuueckoro nois. [Ipunmun cynepmno-
3UIUU JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpudeckux 3apaa0B. DIEMEHTAPHBIN dJIeKTpuuecKkuil 3apsia. Ctpoe-
Hue atoma. [[pOBOTHUKH U AUANAEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsiaa.

DJIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. IcTOUHMKMN
MOCTOSIHHOTO TOKa. J[€MCTBUS 2JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XMMUYECKOE, MarHuT-
HOE). DJIEKTPUUYECKUIM TOK B KUJIKOCTIX U ra3ax.

OnekTpuueckad uenb. Cuia Toka. JnekTpuueckoe HanpsikeHue. ConpoTuBICHHE
MPOBOJHUKA. Y IE€TBbHOE CONMPOTUBIICHUE BellecTBa. 3akoH Oma it yyactka nenu. Ilo-
CJIEIOBATENIbHOE U MAPAJJICTBHOE COCIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH IEKTPUUECKOTO TOKa. 3akoH Jlkoynsa—JIeHna. DnexkTpuyeckue
IETNU U MOTPEOUTENH IISKTPUIECKON dHepruu B ObITy. KOopoTkoe 3aMbIKaHUE.

[ToctosiHHBIE MarHuThl. B3anmMoAeHCTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noJie. MarauTHoe noje 3eMJIM U €ro 3HaueHue JuIs Ku3HU Ha 3emuie. OnbIT Dpcerena.
MarHuTtHoOE 1oJie 3JIEKTPUYECKOro ToKa. [[puMeHeHne 3J1eKTpOMarHuToB B TEXHUKE.
JleficTBre MarHUTHOTO MOJIA Ha POBOAHUK C TOKOM. DJIEKTPOIBUTATEINb IOCTOSSHHOTO
ToKa. VCronb30BaHUE  BIEKTPOABUTaTeNeH B TEXHUYECKUX YCTpOW-
CTBax U Ha TPaHCIOPTE.

OnbiTel @apanes. SBneHue snekTpoMarauTHor nHAyKuuu. [Ipasuno Jlenna. Dnek-
TporeHeparop. CrocoObl MOTYUYEHUS AIEKTPUUECKONU IHEPTUU. DIEKTPOCTAHIIUU HA BO3-
OOHOBJISIEMBIX UCTOUHHUKAX SHEPTHH.

Ilemoncmpayuu
DJneKkTpu3anus Tej.
JIBa pona aEeKTpUUECKUX 3apsi 0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTU4YecKas MHAYKIIHS.
3aKOH COXpaHEHUs JIEKTPUUECKUX 3aPI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.
MoaenupoBaHue CUIIOBBIX JIMHUU JIEKTPUYECKOTO MOJIA.
HcTouHrkr NOCTOSSHHOTO TOKA.
JIelCcTBUA 3JIEKTPUYECKOTO TOKA.
DIIEKTPUUYECKUN TOK B )KUIKOCTH.
I"a30BbIi1 pa3psn.
N3Mepenue cuibl TOKka aMIepMeTpoMm.



N3mepenune 371eKTpUIeCKOTO HAIPSIAKEHUS BOJIBTMETPOM.
PeocraTt u MarasuH conpoTUBIICHUM.

B3anmopelicTBue NOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH pa3eJICHUs MOJI0COB MATHUTA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneIT Opcrena.

MarHuTtHO€E noJie TOKa. DJIEKTPOMArHuT.

JleficTBre MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DNEKTPOABUraTENb IOCTOSSHHOTO TOKA.

HccnenoBanue BIEHUS dJEKTPOMAarHUTHOW MHAYKIUU.
Omnbitel @apajes.

3aBUCHUMOCTbH HAINPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BOSHUKHOBEHUS.
DeKTporeHepaTop NOCTOSHHOTO TOKA.

JlabopamopHvie pabomul u onvimwi
OnBITHI IO HAOJTFOICHHIO SJICKTPU3AIMH TEJT MHAYKIIMCH U TIPH CONTPHUKOCHOBEHHH.
HccnenoBanue eCTBUS 3JCKTPUICCKOTO TIOJIS HAa MMPOBOHUKH U JTUAJICKTPHKH.
CO6opka u mpoBepka padOTHI AITEKTPUUIESCKOH 1SN MMOCTOSHHOTO TOKA.
H3mepenne u peryJupoBaHre CHITBI TOKA.
V3MepeHne U peryIupoBaHie HaPsHKSHHS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HITYILIETO Yepe3 PE3UCTOP, OT COMPOTUBIIE-
HUS PE3UCTOPa U HAIPSHKEHHS Ha pe3UCTOpeE.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO CONPOTUBICHUS MPO-
BOJHHUKA OT €ro JJIMHBI, IUIOLIAAU ITONIEPEYHOr0 CEYECHHS U MaTepHUasa.

[TpoBepka mpaBuia CIOKESHUS HAIPSHKEHUM MPH MTOCTIEI0BATEIHOM COSTMHECHUH
JIBYX PE3UCTOPOB.

ITpoBepka npaBuia JJisi CUJIbI TOKA MPHU MapasjieIbHOM COCTMHEHUH PE3UCTOPOB.

OmnpenencHue padOTHI ANEKTPUISCKOTO TOKA, HUYIIETO Yepe3 PE3UCTOP.

OrnpenesieHue MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIJICIISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HampsixKe-
HUS HA HEH.

Onpenenenue KIIJI narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBHS TOCTOSTHHBIX MAarHUTOB.

N3ydyeHnre MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00BETUHEHUHU U pa3Jie-
JICHUMU.

HccnenoBanue AeUCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTD CHJIbI B3aMMO/JICCTBHUS KATYIIIKK C TO-

KOM M MarHuTa OT CHJIbI TOKAa W HAIlPpaBJICHHMA TOKa B KATYIIKE.
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N3y4enue neicTBUsI MAarHUTHOTO T10JIsI HA IIPOBOAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenune KII/] 351eKTpoABUTaTeIbHON YyCTAHOBKH.

OMnBITHI IO UCCIIETOBAHUIO SBJICHUS DIEKTPOMAarHUTHON MHIYKIMU: UCCIETOBAaHHE
M3MEHECHUN 3HAYCHUS U HAIIPaBJICHUS UHAYKIMOHHOTO TOKA.

9 KJIACC Pa3zgen 8. Mexannueckue siBJeHUsI

Mexannueckoe ABuxkeHne. MarepuanpHas Touka. Cucrtema orcuéra. OTHOCUTENb-
HOCTh MEXaHMUYECKOTO JIBUXKEHUSA. PaBHOMEPHOE NpsIMONIMHENTHOE ABHKEeHUE. HepaBHo-
MEpHOE MPSAMOJIMHENHOE IBHKeHUE. CpellHsIsl U MTHOBEHHAsI CKOPOCTh TeJla IPY HEPAB-
HOMEPHOM JIBUYKECHUHU.

VYckopenue. PaBHoyckopeHHOe npsiMonrHelHoe IBrkeHrne. CBoOOAHOE MaJeHHE.
OnbiTel ["anunes.

PaBHOMepHOE ABMKEHUE 10 OKpYKHOCTH. [lepuoa u yactora obpamenus. Jlunei-
Has U yIJIOoBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3axk0oH Herorona. Broponi 3akoH Hetotona. Tpetuit 3akon HeroTona. IIpun-
LIUII CYTIEPIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUsl CKOJIbXKEHU, cuila Tpe-
HUS TIOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TsKeCTU U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaICHUSI.
JIBrxenue mianeT BOKpyr Conuua. IlepBas kocmuyeckas ckopocts. HeBecoMocTh U mie-
pErpy3KH.

PaBHoBecue marepuanbHON TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEp-
JIOT0 TeJla C 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3Menenue umiyibca. Miynbc cuibl. 3aKOH COXPaHEHUS! WM -
nynbsca. PEakTUBHOE NBUKEHUE.

Mexanndeckasi paboTa U MOITHOCTh. PaboTa CHUIT TSIKECTH, YNPYTOCTH, TPECHHS.
Cas13b 2HEepruu u padboTsl. [loTeHnManbpHas SHEPTUs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3emiu. [loreHIManbHas sHeprus c:xaTol npyxkuHbl. Kunetnueckas sneprust. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHUH.

Jlemoncmpayuu
HaGmronenrne MexaHU4eCKOTO IBM)KCHHSI TeJIa OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.
CpaBHeHuE NyTeH U TPACKTOPUI JBUKEHHSI OJJHOTO U TOTO K€ TeJIa OTHOCUTEILHO
pa3HBIX TEJI OTCYETA.

N3Mepenne CKOpOCTH U yCKOPEHUS TPSAMOJIUHENHOTO IBUKCHMUS.
HccnenoBanne npu3HakKOB PAaBHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBrxeHus Tea no OKpy>KHOCTH.
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Habmronenre MexaHMYECKHX SBJICHHH, MPOUCXOASAIIMX B cucteMe orcuérta «Te-
JeXKa» NpU €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHHWU OTHOCHUTENIBHO KaOuHera (u-
3UKH.

3aBUCUMOCTb YCKOPEHHMS TeJla OT MACChl TeJla U IEHCTBYIOLIEH Ha HETO CHUJIBI.

Habmronenue paBeHCTBa CUII IPU B3aUMOJECHCTBUM TE.

N3Mmenenue Beca Tena npyu YCKOPEHHOM JBUKCHUH.

IIepenaya umiynbca Ipu B3aUMOJEHUCTBUU TEIL.

[IpeoGpa3zoBaHus HEPTUU PU B3aUMOJEHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHue uMIyJibca Ipu aOCOIOTHO YIIPYTrOM B3aUMOICHCTBUU.

HaGnionenre peakTUBHOTO JIBH>KEHHUS.

COXpaHCHI/IC MEXaHUYECKOU JQHCPTIUHU IIpnu CB06OI[HOM IHaaACHUH.
COXpaHCHI/IC MEXaHUYECKOM OHCPIUKU IIPU ABMIKXCHHUHN TCJIa I10J ﬂeﬁCTBHCM npy-
JKUHBI.

Jlabopamopnvie pabomul u onvimol
KoHcTpynpoBanue TpakTa JyUIsi pa3roHa M JIaJbHEHIIIET0 pAaBHOMEPHOTO JIBMKCHHUS

IIapyKa WIIN TEJIEKKH.

Omnpenenenue cpenHeld CKOPOCTU CKOJIbKEHUS OpyCKa WM JIBHDKEHHSI IIapHKa 0
HAKJIOHHOW IMJIOCKOCTH.

Omnpenenenue yCKOpeHHs Teja MPH PaBHOYCKOPEHHOM JBHXKEHWUHU MO HAKIOHHOU
TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JIBUKEHUH
0e3 HauaJbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JABMKEHUU 0€3 Ha4albHOM CKO-
POCTU YT OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKU
BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHITBI HOPMAaJIbHOTO J1aB-
JICHUSL.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenne pabOTHI CUITBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHH TeJla TI0 TOPH-
30HTaJIbHON MOBEPXHOCTH.

Omnpenenenne pabOTHI CUIIBI YIIPYTOCTH MPU MOABEME TPy3a C UCTIOIH30BAHUEM He-
MOJIBMXKHOT'O | TTOJABUKHOTO OJIOKOB.

N3yuenune 3ak0Ha COXpaHEHUS DHEPTUU.
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Pa3nen 9. Mexanu4veckue Ko1e0aHNs U BOJHBI

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHUM: Mepuos, 4da-
CTOTa, amIuIuTyAa. MareMaTu4ecKui U Npy>KUHHbBINA MasTHUKU. [IpeBpalieHue sHepruu
MpU K0JI€OATEIHbHOM JIBUKEHUU.

3aryxaromue koneOanus. BeiHyx)aeHHble KosneOaHusa. Pezonanc. Mexanuueckue
BOJHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [IpononpHbIE M momepeudHble BOJIHBL J[nHa
BOJIHBI U CKOPOCTh €€ pacnpoCTpaHEeHUs1. MexXxaHnYeCcKrue BOJIHBI B TBEPAOM TENE, CEM-
CMHUYECKUE BOJIHBI.

3Byk. ['pomKkocTh 3ByKa U BbicoTa ToHa. OTpakenue 3Byka. MHdpas3Byk u ynbrpa-
3BYK.

Jlemoncmpayuu
Habmonenme konebanuii Te MO IEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenne BoIHYX/IEHHBIX KOJICOaHUH U pe30HaHCca.
PacnipocTpaneHue mpo10JIbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJICIHN).

HaGmronenre 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOThI. AKYCTUUYECKUN
pEe30HaHC.

Jlabopamophvie pabomul u onvimol
OmnpeneneHre 9acTOThI U IEpUo/Ia KOJIeOaHMI MAaTEMaTHIECKOTO MasTHUKA.
OmnpeneneHre 9acTOTH U IepHojia KOJeOaH! MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH Meprojia KoieOaHUui MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCUMOCTH MEpHoia KOeOaHii Py KMHHOTO MasiTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJIeOaHuit rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpy3a.

OnBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTD MEePHO/1a KoeOaHuii MPYKUHHOTO Ma-
ATHHUKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI. 3MepeHune yckopeHus cBOOOTHOTO
MaJICHUsI.

Paznen 10. Di1eKTPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI DJIEKTpOMar-
HUTHOE M0JIe. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHIX BOJIH. [Ilkana
AJIEKTPOMAarHUTHBIX BOJIH. ICIIOB30BaHKE AIIEKTPOMATHUTHBIX BOJIH JIJII COTOBOM
CBSI3U.

DneKkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBbIE CBOICTBA CBETA.

Jlemoncmpayuu

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BoiHOBBIE
CBOICTBA CBETA.
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JlabopamopHvie pabomul u onvimwi
N3yuyeHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € MOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pa3gea 11. CBeToBbIe ABJICHUSA

JlyueBasg mopmens cBera. VcroyHuku csera. lIpsAMoOiauMHENHOE pacnpOCTpaHEHUE
ceeta. 3atmMenust Connua u JIynel. Otpaxkenue cera. [nockoe 3epkano. 3akoH oTpake-
HUS CBETA.

[Ipenomnenune CBETa. 3aKoH MIPEJIOMJIEHUS CBETA. ITos-
HOE BHYTPEHHEE OTpakeHUe cBeTa. VCcrnoap30BaHuE MMOTHOTO BHYTPEHHETO OTPAXKEHUS
B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nyded B nuH3ze. OnTuyeckas cuctema (oroanmnapara, MUKpOCKONa U
Teneckona. ['na3 kak ontuyeckas cucreMa. bam3opyKkocTs U JaabHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. OnbiThl HetoToHA. CliokKeHHe CreKTpaIbHbIX
nBeToB. Jucnepcus ceera. [Jemoncmpayuu

[IpssmosHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[TomyueHnne n3006pa>keHU B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTtryeckuil CBETOBO/I.

Xon mydeit B coOuparomiei JuH3e.

XoJ Jiy4er B pacCErBAOIIEH JINH3E.

[Tomyuenue n3o0pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunnun nefictBus doToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Monenb riasa.

Paznoxxenue 0enoro cBeTa B CIIEKTP.

[Tomy4yenue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophvie pabomul u onvimwi
HccnenoBanne 3aBUCUMOCTH YTJIa OTPa)KEHUS CBETOBOTO JIy4a OT yIJia MajieHusl.
N3yyenune xapakTepucTUK U300pakeHHs TpeIMeTa B IMIIOCKOM 3€pKaje.

HccnenoBanne 3aBUCUMOCTH YyTJjia MPEJIOMIIEHUSI CBETOBOIO Jy4a OT Yrja MaJcHus
Ha IPAHULIE «BO3LYyX—CTEKIIOM.

[Tomyuenne n300pakeHHH ¢ TOMOIIIBIO COOMPAFOITICH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKOU CHITBI COOMPAIOIIEH JIMH3HI.

OMBITHI MO Pa3IOKEHUIO OEJIOro CBETA B CIIEKTP.

OmpITH TI0 BOCIPHUATHIO IIBETA MPEIMETOB MPHU X HAOIIOJCHUHN 4Yepe3 IIBETOBBIC
(GUIBTPBHL
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Pa3nen 12. KBanToBble siBJIeHUSA

Omneitel Pezepdopaa u nnanerapHast Moaens aroma. Moaens atoma bopa. Mcnycka-
HUE U MOIJIOLIEHNE cBeTa aTOMOM. KBaHThI. JIMHEWYaThIE CIIEKTPBI.

PannoaktuBHOCTh. AJb(ha-, 6eTa- u ramma-u3nydenusi. CTpoeHHEe aTOMHOTO sipa.
Hyxnonnas monens atomHoro siapa. M3ortonsl. PannoaktuBHble nipeBpanienus. [lepuon
IIOJIypacrajia aTOMHBIX SIAED.

SnepHble peakury. 3aKOHBI COXPAHEHUS 3aPSAA0BOTO U MACCOBOTO YUCEN. DHEPTUs
CBA3U aTOMHBIX s7ep. CBA3b Macchl U SHepruu. Peakunu cunTes3a u genenus saep. Hce-
TOYHHMKHU dHepruu ConHua u 3BE31.

AnepHas sHepreTtuka. [[elCTBUS paJUOAKTUBHBIX H3Iy4YCHUW Ha KUBBIE Opra-

HHU3MBI. ﬂeMOHcmpaL;uu

CrekTpbl U3JTyYEHHUS U MOTJIOIICHUS.
CrekTpbl pa3IM4HbIX Ta30B.

CnekTtp Bogopo/a.

HaGmonenne TpekoB B kamepe Busbcona.
Pabota cuéTunka MOHU3UPYIOITUX U3JTYUYECHUM.

Peructpanus u3nyyeHust IpupoAHBIX MUHEPAJIOB U MPOAYKTOB. JlabopamopHvle
pabomsl u onvimol

HabmroneHne CIuTONIHBIX U TIMHEHYATHIX CIICKTPOB H3TyUCHHUS.
HccrienoBanre TPEKOB: H3MEPEHUE YHEPTUHN YaCTHIIBI IO TOPMO3HOMY TTyTH (110 (o-
Torpadusim).

N3mepenue paanoakTUBHOTO (hOHA.

IToBTOpUTEIBbHO-0000 A0 MOYJIb

[ToBTOpUTETHEHO-0000MAIOMIUN MOAYIh TPEIHA3HAYEH JIs CHUCTEMATHU3alMH |
000011IeHNs] TTPEIMETHOTO COJIEPKAHUS U OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPHU
M3YYEHUH BCETO Kypca (U3HMKH, a TAaKKe JJIs MOATOTOBKH K OCHOBHOMY TOCY/IapCTBEH-
HOMY dK3aMeHy 1o (U3UKe 7151 00yJaroImuXCsl, BEHIOPABITUX 3TOT yUCOHBIN MPEAMET.

[Ipu U3ydyeHUM JAHHOTO MOAYJSl PEaM3yITCA U CUCTEMAaTU3UPYIOTCS BHUbBI JIEs-
TEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIICUMBACTCS JOCTHKEHUE MMPEMETHBIX U METAIpPe/I-
METHBIX TJIAHUPYEMBIX Pe3yJIbTaTOB OOy4eHHs, (HOPMHUPYETCS €CTECTBEHHO-HAyJHAs
IPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCIIEAOBAHUS SIBIICHUM TPUPOIbI U TEXHUKH,
OBJIaJICHNE YMECHUSIMH OOBICHITH (PH3NUYECKUe IBJICHUS, TPUMEHSS TTOJTYICHHBIC 3HAHUS,
pelaTh 3a/1aud, B TOM YUCJIE€ KAaU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMIIHANBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3Jieia Peaanu3yeTcs 3a CUET
TOT0, YTO O0YYAIONIUECS BBIMOIHAIOT 3a1aHUsI, B KOTOPBIX UM TMpeJJIaracTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUW PACIIO3HABATh U HAYYHO OOBSCHSITH (PU3NUECKUE
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SBJICHUS B OKPY’KAIOIIEH IPUPOJIE U MIOBCEJHEBHON JKU3HU; UCIOJIb30BAaTh HAYYHBIE Me-
TOJIbI UCCIIEIOBAaHUS (DU3UUECKUX SIBICHUI, B TOM YHUCIIE

JUTSl IPOBEPKU TUIIOTE3 U MOJIYUYEHUS! TEOPETUYECKUX BBIBOJOB; OOBACHITH Hay4YHbIE OC-

HOBBI HAan0O0JIe€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOT W, HATPUMED, TPAKTHYE-

CKOI'0 UCITOJIb30BAaHHA PA3JINIHBIX HCTOYHUKOB SHCPTHUH HAa OCHOBC 3aKOHA ITPCBpAlICHUS
H COXpaHCHU BCCX M3BCCTHBIX BUAOB OHCPIUU.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3NKu Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs HAMpPaBIECHO Ha J10-
CTIDKEHHUE JTMYHOCTHBIX, METAIIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTa-
TOB.

JIMUYHOCTHBIE PE3YJIBTATHBI

B pesynbrarte u3yuenus GU3MKU Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHus y o0y-
qarouierocs 0yayT cOpMHUPOBaHBI CIIeTyIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:
1) MIATPHOTHYECKOTO BOCTIMTAHMSI:
— TPOSIBIICHUE UHTEPECa K UICTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHUCKOM

— (pu3HUYeCKON HayKu;
— I[IEHHOCTHOE OTHOIIEHHE K TOCTHKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS

— TOTOBHOCTBH K aAKTHUBHOMY Y4aCTHUIO B 06CY}KI[€HI/II/I 06H_IGCTB€HHO-3H3‘II/IMLIX
— N 3THYCCKHUX HpO6H€M, CBA3aHHBIX C IIPAKTUYCCKUM ITPUMCHCHUCM I[OCTPDKCHI/IIZ

busuky;
— OCO3HaHHE BAXKHOCTH MOPATHHO-3TUICCKHUX MPUHIIUIIOB B ACATEIHHOCTH YIEHOTO;
3) 3cTeTHYeCKOro BOCTIMTAHMSA:

BOCTIPUSTHE ICTETUYECKUX Ka4eCTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHHUS:

— OCO3HaHHWE IIEHHOCTH (PU3UIECKON HAYKHU KaK MOIITHOTO MHCTPYMEHTA MMO3HAHUS

— MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAXKHEUIIIEN COCTABISAIOLIEN KYIbTYPHI,

— Ppa3BUTHE HAYYHOMU JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIHCKOMN
NEATEIIbHOCTH;

5) popMupoBaHus KyJIbTYPbI 310POBbsI U IMOIHOHAJIBLHOTO 0JIATOMOJTY-
Yyus:

— OCO3HAaHHWE IIEHHOCTH Oe30macHoro obpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BAXHOCTH MPaBUI 0€30MAaCHOTO TOBEJCHHS HAa TPaHC-
MopTe, Ha IOpPOrax, C MIEKTPHUUECKUM U TETUIOBBIM 000PYJOBAHUEM B JOMAIITHUX
YCIIOBUSIX;

— c(hOopMUPOBAHHOCTbH HaBbIKA pe(IeKCUH, IPU3HAHUE CBOETO IIpaBa Ha OIIHOKY U
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TAKOr'o K€ IIpaBa y Apyroro 4€jJI0oBCKa,

6) TPy10BOr0 BOCIIUTAHMS:

AKTUBHOE YYacCTHE B PEIICHUH NMPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00Opa3oBa-
TENbHOW OpraHu3aly, Topoja, Kpas) TEXHOJIOTHYECKON U COLMAIbHOM HaIlpaB-
JIEHHOCTH, TPEOYIOIMX B TOM YUCIIe U (PU3NUECKUX 3HAHUM;

UHTEPEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccui, CBA3aHHBIX C (PU3UKOI;

7) 3K0JI0rH4eCKOro BOCIIUTAHUS:

OpuUCHTAIIHA Ha IPUMCHCHHC (1)I/ISI/I‘{€CKI/IX 3HAHUU I pCIICHUA 3a/1a4 B obiacTu
Oprmanmeﬁ CpCabl, IINTAHUPOBAHUSA ITOCTYIIKOB U OIICHKU UX BO3MOJKHBIX I10-

CJIEICTBUI JJIsl OKPY>KaIOILIEH CPEeIbl;
OCO3HaHME II00aJIBbHOrO XapaKkTepa HKOJIOrHYECKUX MpoOieM U MyTel ux pelie-

HUSI;

8) amanTanmuy K H3MEHSIIOUIAMCS YCJIOBHSIM CONMAIbLHOI M NPUPOTHOI Cpeabl:

OTPEOHOCTh BO B3aUMOJICHCTBUY TIPH BBITOJTHCHUH MCCIICIOBAHUN U TTPOCKTOB
(du3HUeCcKOl HANIPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JPYTHX;
TIOBBIIIICHNE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHYECKYIO IeATEITbHOCTH;
noTpeOHOCTh B (DOPMHUPOBAHWYM HOBBIX 3HAHWH, B TOM 4YHCIE (HOPMYIHPOBATH
UJICH,

TIOHATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX H SBICHHSIX;

oco3HaHue e(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
buzuky;

IUTAHUPOBAaHUE CBOETO PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3MUYCCKUX 3HAHUN;
CTpEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBSI3H ITPUPOJIBI, OOIIECTBA
YKOHOMUKH, B TOM YHUCJIC C UCIIOIh30BaHUEM (DH3MUECKUX 3HAHU;

OLICHKA CBOMX JIEMCTBHUU C YYETOM BIIMSHHUS HA OKPYXKAIOUIYIO CPEAY, BO3MOKHBIX
TJI00QTBHBIX TTOCIEICTBHIMA.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBOeHMs porpaMmebl 1o (GU3HKE HA YPOBHE OCHOBHOTO 00IIEro 00-

pazoBaHusa y oOywaromerocs OynyT chOpPMHpPOBAHBI METANPEAMETHBIC PE3YNbTATHI,

BKIIIOYAOMHEC ITO3HABATCIIbHBIC YHHUBCPCAJIbHBIC y‘—Ie6HI)Ie ,HGIZCTBHH, KOMMYHHKAaTHUBHBIC

YHUBEpCAIbHBIC YIeOHbIE IEHCTBUS, PETYJISITUBHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHbIC YHUBEPCAJbHbIC YUeOHbIe 1eCTBUSA Ba3oBbie

JJOTHIE€CKHUE IleﬁCTBHﬂZ

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKU OOBEKTOB (SIBICHUI);
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yCTaHABJIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALNU, OCHOBAHUS ISl 0000-
IICHUS U CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMAaTPUBAEMbIX (akTax, JaH-
HBIX M HAOJIOICHUSAX, OTHOCAIINXCS K (PU3NUIECKUM SBIICHUSIM;

BBISIBIIATH IPUYMHHO-CIICICTBEHHBIE CBS3H MPHU N3YUCHUH (DU3HUUECKUX SIBICHUN U
IPOIIECCOB, JeNaTh BBHIBOJBI C HCIOJIB30BAaHUEM JCTyKTHBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEHUH, BBIJIBUTATh THIIOTE3bI O B3aMMOCBS3SIX (PU3HMUECKUX BEIHYUNH;
CaMOCTOSITEILHO BBIOMPATh CIIOCO0 pelieHus yueOHol Gpuznueckoi 3agaun (cpas-
HEHHE HECKOJIbKUX BAPUAHTOB PEIICHHUs, BBIOOP HAanOO0Iee MOAXO/SIIEr0 ¢ YIETOM
CaMOCTOSITENTFHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBHS.

HCIIOJIb30BATH BOIIPOCHI KaK I/ICCJIGI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA; ITPOBO-
AUTD IO CaMOCTOATCIIBHO COCTABIICHHOMY ILIIAHY OIIBIT, HECJI0XKHBIN @HBHHGCKHI\;I
OKCIICPUMCHT, HEOOIBIIOE HCCIICA0OBAHUC (1)I/ISI/I‘IGCKOI‘O SABJICHMUA,

OOCHHUBATh HAa NMPHUMCHHUMOCTL U JOCTOBCPHOCTH I/IH(l)OpMaIII/IIO, IMMOJIYYCHHYIO B
X0O€ UCCIICAOBAHUSA UJIX DKCIICPUMCHTA,

CaMOCTOSITEILHO (DOPMYJIMPOBATH OOOOIICHUS U BBIBOJIBI IO pe3yJibTaTam
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEAOBAHMS;

IMPOTHO3HUPOBATH BO3MOKHOC I[EUII)HCIZH.IGG pPa3BUTHUC (1)I/ISI/I‘ICCKI/IX IMponeccon, a
TAKKC BBIABUIATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTUU B HOBBLIX YCJIOBUAX U KOH-

TCKCTax.

PabGora ¢ unpopmaumeii:

NPUMEHSTh Pa3TUYHbIC METOJIbI, HHCTPYMEHTHI U 3aIpPOCHI MPH TTOUCKE U 0TOOpe
uH)OpMalMK WK JAaHHBIX ¢ YYETOM MPEIJIOKEHHON yuyeOHOUM (u3mdeckon 3a-
Jauu;

aHAM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH HWHGOPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSTEILHO BEIOMPATH ONTUMANIBHYIO (POpMY TIpeicTaBIeHNUs HH(DOpMAIUHU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a]Ja4H HECTIOKHBIMH CXeMaMHU, TuarpaMMamMu, UHON
rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIC IeICTBUA:

B X0JI¢ 00CYXIeHHsI Y4eOHOT0 Marepuasia, pe3yiIbTaToOB JIA0OPATOPHBIX padoT H
IIPOEKTOB 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAE€MOU TEeMbI M BBICKA3bIBAThH
W]y, HalleJICHHbIE Ha PELICHUE 3a/1a41 U ToJiJIepKaHue 0arokenaTeaIbHOCTH 00-
IIEHHUS; COMOCTABIISITh CBOU CYXKJCHUSI C CYKJCHUSIMHU JAPYTUX YYACTHUKOB Jlha-
jora, 0OHapy>XKUBaTh Pa3Iu4YUe U CXOJICTBO MO3UIUN;
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BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBbMEHHBIX TEKCTaX; MyOJUYHO IpPe.T-
CTaBJISAITh PE3YJbTATHI BBIMOIHEHHOIO (PU3MUECKOT0 ONbITa (IKCIIEPUMEHTA, UCCIIe-
JIOBAHUS, MIPOEKTA).

NOHMMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHOW M MHJMBHUIYyaJIbHOU pa-
OOThI MPU PEIICHUN KOHKPETHOU (pU3MUYECKOW MpoOsieMbl; TPUHUMATh LIETIU COB-
MECTHOU AEITEIbHOCTHA, OPTaHU30BBIBATH JIEHUCTBUS 10 €€ JOCTUKEHUIO: pacmpe-
JENATh PO, 00CYKAaTh IPOLECCHI U PE3YIIbTaThl COBMECTHOM pabOThI, 0000IIAThH
MHEHHS HECKOJIbKUX JIFOACH;

BBITMOJHATH CBOIO YaCTh PabOThI, TOCTUras KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JAEHCTBUS C IPYTUMH YJ€HAMU KOMaH/IbI;
OLICHMBATh Ka4Y€CTBO CBOETO BKJIa/Ja B OOUIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOS-
TENbHO CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUSI.

PeryjsiTuBHbIC yHHBepPCcaJdbHbIe y4eOHbIC NeCTBUA CaMoopraHu3anus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSX, TPEOYIOIINX

JUTst perieHust GU3NYEeCKUuX 3HaAHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIX0aX IPUHITHS PEeIIeHUH (MHIMBUIYaTbHOE,
NPUHSITHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUI TPYyNIoNn);

CaMOCTOSITEIILHO COCTaBIISITh AJITOPUTM peleHUs] (PU3MUECKOH 3ajauy WU IUIaHa
UCCIICZIOBAHUS C YYETOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh IIPEIJIaracMble BApUAHThI PELICHUM;

JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTpO.HI), AMOIUOHAIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTyalluH U IPEJIaraTh IIaH €€ U3MEHEHHUS;
OOBSCHATH MPUYUHBI JOCTHIKEHUS (HEOCTIKEHUSI) PE3YIbTAaTOB IEITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTH (B TOM YHCJIE B XOJ| BBHIIOJHEHUS (pr3nde-
CKOTO MCCJIEIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHHUB-
IINXCS CUTYyaINi, YCTAHOBJICHHBIX OIMMMOOK, BO3HUKIIUX TPYAHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUSM.

CTaBUTH €051 Ha MECTO JIPYroro YelIoBeKa B XOJ€ CIopa WU AUCKYCCHH Ha Hay4-
HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro. Npu3HaBaTh CBOE
IIPaBO HA OMIMOKY MPU pelIeHnH HU3NIECKUX 3a]1a4 WIIH B YTBEPKICHUAX HA HAYY-
HBIE TEMBI M TAKOE K€ IIPABO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjaacce mpeJAMETHBIE pe3ysibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCSI YMEHUM:
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WCIIOJIb30BaTh MOHITHS: (U3UUECKUE U XUMUYECKUE SBJICHUS, HAOIIOACHUE, IKC-
MIEPUMEHT, MOJIEb, TUIOTE3a, CANHUILI (PU3NYECKUX BEJIMYHMH, aTOM, MOJIEKYIa,
arperatHbie COCTOSIHUS BellecTBa (TBEpIOE, KUAKOE, Ta3000pa3HOE), MEXaHUYe-
CKO€ JIBIDKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSAMOJIUHENHOE), TPACKTOPHS,
paBHOJIEHCTBYIOIIAsE cui, Aedopmanus (ymnpyras, rmiacTuueckas), HEeBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBneHus (auddy3us, TemioBoe NBUKEHUE YaCTUIl BElIECTBa, PaBHO-
MEpPHOE JBIKCHHE, HEPABHOMEPHOE JBUKEHUE, MHEPIUS, B3aUMOJICHUCTBUE TEll,
paBHOBecHUE TBEPABIX TEJ C 3aKPEIJIEHHOW OChIO BpAIlICHUS, TIepeaaya JaBiIcHUs
TBEPJBIMU TEJIaMU, KUIKOCTSIMHU U TazamH, aTMochepHOe JaBJeHUE, TJIaBaHHE
T€J, MPEBPAIICHUS MEXaHUYECKOW HHEPruu) IO OMHCAHUIO MX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (HU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE HM3YYCHHBIX (PU3UYECKUX SIBICHUN B OKpYKaIOIIEM
MHUpE, B TOM YKCJIe (GU3NYECKHUE SIBICHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C pa3-
JUYHBIMH CKOPOCTSIMU B KMBOW U HEXXHBOU MPUPOJIC, NEUCTBUE CUJIBI TPCHHS B
IPUPO/IE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JIaBJICHUS Ha )KUBOM OpraHu3M, Iia-
BaHME PHIO, phIUard B TeJIC YEJIOBEKa, IPU ATOM MEPEBOAUTH MPAKTHUYECKYIO 3a-
nady B yueOHYIO0, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKK ) (DU3UUECKUX SIB-
JICHU;

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U PU3UUECKUE SABIICHUS, UCTIONB3Ys Ppu3nye-
CKH€ BENUYUHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeIHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIa TSXKECTH, BEC Teja, Cujla TPeHUs, 1aB-
neHue (TBEPIOTO Temna, KUAKOCTH, Ta3a), BRITAJKUBAIONIAS CHUJIA, MEXaHUYeCKas
paboTa, MOIITHOCTb, IIJICYO CHJIBI, MOMEHT CHJIBI, KOA(D(HUITUEHT MOJE3HOTO JeH-
CTBUSI MEXaHU3MOB, KMHETHYECKas M TMOTCHIHAIbHAS JHEPTus), MPHU OMUCAHUU
IPAaBWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOIB3YEMbIX BETUYMH, X 0003Ha-
YeHUS U CAMHMIBI (PU3UYECKUX BEIUYWH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (DU3UYECKYIO BETUYMHY C APYTUMH BETUYHMHAMH, CTPOUTH rpaduKu U3y-
YEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX BEIUYHH,

XapaKTepru30BaTh CBOMCTBA Tel, (PM3MUECKHE SIBICHHS W MPOIECCHI, UCIOIB3YS
npaBujia CJI0XKEHUs cuil (BI0JIb OHOW IpsiMOI), 3akoH ['yka, 3akon [lackains, 3a-
KOH ApxuMesa, MpaBUiIO paBHOBeCHS pbiuara (6J10Ka), «30J10TO€ MPABUIIO» MeXa-
HUKH, 3aKOH COXPaHEHUs MEXAaHUYECKOW SHEPruu, MPHU 3TOM J1aBaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;
OOBSACHATH (M3UUECKUE SBICHHS, TIPOIECCHl W CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPHU-
YUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHUX IIaroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PUBHUECKUX SIBJICHUHU, GU3UUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;
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— pemiath pacu€THbIC 3a/auu B 1-2 nelicTBUs, UCTIONB3YsI 3aKOHBI U (DOPMYIIbI, CBSI-
3bIBatOME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaIN3a YCIOBUS 3a/1aud 3alKChl-
BaTh KPAaTKOE YCJIOBUE, MOJICTABIATH (U3UUECKHUE BEIMUUHBI B DOPMYIIBI U IPOBO-
JIUTh Pacy€Thl, HAXOJUThH CIPABOYHbBIC JAHHBIC, HEOOXOUMBIC JIJIsl PEUICHUs 3a-
J1a4, OLICHUBATh PEATUCTUYHOCTD MOJTYUYSHHOU (PU3HUECKON BETUYUHBI;

— pacmno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIUTh P MOMOITH (GU3UIECKUX Me-
TOJIOB, B OITMCAHUM WCCIIEIOBAHUS BBIJICIATH MIPOBEPSEMOE TIPEAIONIOKEHUE (TH -
noTe3y), pas3indath W WHTEPIPETUPOBATH MOJYYEHHBIH pPE3yibTaT, HAXOIUTh
OIMOKHU B XOJI€ OIBITA, JeJaTh BEIBOBI 10 €T0 Pe3yJibTaTaMm;

— TPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WIM (PU3HMUECKUX
CBOMCTB Tei: (hOPMYIUPOBATh MPOBEPSEMBIC MPEAINOJIOKEHUS, COOUpPATh ycTa-
HOBKY U3 MIPEJIOKEHHOTO 000pYI0BaHMUsI, 3aMTUCHIBATh X0 OIBITA U (HOPMYIHPO-
BaTh BBIBO/IbI; BBITIOJHATH MPSMbIC U3MEPEHUS PACCTOSIHUS, BpDEMEHU, MacChl TeJIa,
00bEMa, CHIIBI U TEMIIEPATYPHI C UCIIOIB30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPH-
OOpOB, 3aMuChIBaTh MOKAa3aHHS MPUOOPOB C YUETOM 3aJaHHON aOCOJIOTHOW TO-
IPEIIHOCTU U3MEPEHUN;

— TIPOBOJIMTH UCCIICIOBAHUE 3aBUCUMOCTH OTHOM (DM3UUECKOM BEIMUMHBI OT IPYTOn
C UCIIOJIb30BAHUEM IIPSMBIX U3MEPEHHM (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKY-
IIerocs TeJia OT BPEMEHU JBUKEHUS TeJla, CUIIbI TPEHUSI CKOIBKEHHS OT Beca Tella,
KayecTBa 00pabOTKHU MOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHUJIbI TPEHUS OT ILIO-
IaI1 COIPUKOCHOBEHHSI T€Jl, CUJIbl YIIPYTOCTHU OT YJIMHEHUS MPY>KUHBI, BBITAI -
KHUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTH TeJla U OT IIOTHOCTH JKUJIKOCTH,
e€ He3aBUCUMOCTH OT IUTOTHOCTHU TeJa, OT TITyOUHBI, HA KOTOPYIO OTPYKEHO TEO,
yCIIOBUH TIJIaBaHUA TEJ, YCIOBHM paBHOBECHS pblyara U 0JIOKOB, y4acTBOBATH B
IUTAHUPOBAHUHU Y4€OHOTO MCCIEI0BAaHMUs, COOMPATh YCTAHOBKY U BBITIOJIHSTH U3-
MEpEeHHUsI, ClIeTys MPEJI0KEHHOMY  TUIaHy, buKkcupoBaTh PE3YIIbTATHI
MIOJTy4YEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BHJIEC MPEAJTIOKEHHBIX
TabJUIl ¥ TPaUKOB, AENIaTh BEIBOIBI TI0 PE3YIbTaTaM UCCIIEIOBAHUS;

— TPOBOAUTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEJIMYUH (TUIOTHOCTH BEIIECTBA
AKUJKOCTU U TBEPJOTO TEJa, CUIIA TPEHUS CKOJIBKEHUS, 1aBICHUE BO3AYyXa, BHITAJI-
KHBAIOIIas Cuja, ACHCTBYIONIAs HA MOTPYKEHHOE B KUAKOCTH TENO, KOADPHUITUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIENysl MPEAJIOKEHHON MHCTPYK-
[[MU: TIPU BBITIOJIHEHUH U3MEPEHUI COOMpPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

— coOmroaTh MpaBWiia TEXHUKU 0€30MacHOCTH TIPH paboTe ¢ 1ab0opaTOPHBIM
00opyIoBaHUEM;

— YKa3bIBaTh NPUHIUIIBI IEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEP-
MOMETp, AMHAMOMETP, COOOLIAOIIHNECS COCY/IbI, 0apOMETp, pblyar, MOJBUKHbBINA 1
HETIOJBUKHBIN OJIOK, HAKJIIOHHASI TUIOCKOCTH;
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— XapakTepu30BaTh MPUHLMUIIBI JACUCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONMUCaHUsA (B TOM YHCIIE: MOAILIUIHUKY, YCTPOMCTBO
BOJIONIPOBOJIA, THUIPABIMYECKHM IIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM
HAcoC, apeoMETP), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBJICHUH U HEOO-
XOJUMbIe (PU3NYECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;

— MPUBOAUTH MPUMEPHI (HAXOAUTh UH(GOPMALUIO O MIPUMEPAX) MPAKTUIECKOTO HC-
N0JIb30BaHMs (PU3MUECKUX 3HAHUI B IOBCEAHEBHOM KU3HU JIJIsl oOecrieueHus 6e3-
OMMACHOCTH MPHU 00paIlleHUH ¢ TPUOOPaMH U TEXHUUECKUMHU YCTPOMCTBAMH, COXpa-
HEHUS 370POBbs U COOJIIOJICHUSI HOPM DKOJIOTUYECKOr0 MOBEJAEHUS B OKPYKaIOIIeH
cpene;

— OCYILECTBIATH OTOOP UCTOYHUKOB HH(PopMalnu B UHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOUTUXCS 3HAHUI U MYTEM CpaB-
HEHUS pa3IMYHbIX UCTOYHUKOB BBLACNATH MH(OPMAIIUIO, KOTOpasl SBISIETCS MPO-
TUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOI;

— HCHOJIB30BATh NMPHU BHINOJHEHUU yu4eOHBIX  3a/laHdid  Hay4YHO-TIOMYJISp-
HYIO JINTEpaTypy (PU3NUECKOr0 COJEPKaHUsI, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChHI
cetu luTepuer, BnaaeTh npuéMaMu  KOHCIEKTUPOBAHUS TeKCcTa, mpe-
oOpa3oBaHus UH(POPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHbIE KpaTKUE MMCbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpMaIHU PU3HIECKOTO COIEPIKAHUSI, B TOM YHCIIE TYOJIMIHO
JIeNaTh KpaTKue COOOIIEHHS O PE3yJIbTaTaxX MPOEKTOB UM yUYeOHBIX HCCIe0Ba-
HUH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BAaTh U3YYEHHBIN MOHATUWHBIN anmnapar Kypca
(bu3HKHU, COMPOBOKIATH BBICTYIICHUE MTPE3CHTALIUCH;

— TP BBHIMIOJHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBAHUI pacrpenensTh o0sa3aHHO-
CTH B IPYIIIE€ B COOTBETCTBUHU C MOCTABICHHBIMU 33/1a4aMHU, CJICIUTH 32 BBIIIOIHE-
HHEM IUIaHa JIEHCTBHH, aJeKBaTHO OLIEHMBATh COOCTBEHHBINH BKIaJI B AESITEIIb-
HOCTh TPYIIIbI, BBICTPAaMBAaTh KOMMYHHUKATUBHOE B3aHUMOJEICTBUE, YUHUTHIBas
MHEHHUE OKPYXKAIOLIUX.

K koHmy oOyuenuss B 8 kjiacce mpeIMETHBIE pe3yJabTaThl HA 0Aa30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

— HCHOJIB30BATh MOHATHUSA: MAacCa U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBHKEHNE aTOMOB
U MOJICKYJI, arperaTHbIe COCTOSHUSI BEIIECTBA, KPUCTAIUTMUECKHUE W aMOpQHBIC
TE€J1a, HACBIIICHHBI M HEHACBIIICHHBIN Tap, BIAXXHOCTh BO3JyXa, TEMIIEPATYpA,
BHYTPEHHS DHEPIUs, TECIUIOBOW JIBUTATEIb, 3JIEMEHTAPHBIA JJIEKTPUYECKUN 3a-
pAL, SIEKTPUYECKOE TOJIE, TPOBOAHUKHU U JUDJICKTPUKH, TIOCTOSHHBIN JIEKTpUYE-
CKHI TOK, MAarHUTHOE T0JI€; Pa3/InyaTh SIBJICHUS (TEIJIOBOE PACIIMPEHUE U CKATHE,
TEIUIONEepe1ada, TEMNIOBOE PABHOBECHE, CMAUYMBAHNE, KAITWIISPHBIC SIBICHUSA, UC-
napeHue, KOHJAeHcalus, IaBlieHne, KpUcTauin3anus (0TBep/ieBaHue), KUIeHUE,
Teronepeaaya (TerionpoBOJHOCTb, KOHBEKIIUS, U3TYUYEHHUE ), JICKTPU3ALIUS Tell,
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B3aUMOJICHCTBHE 3apsiA0B, NEUCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBHE MAarHUTOB, JICHCTBHE MAarHUTHOTO MOJIsl HA MPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAs UHIYKIIMS) MO OMUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OC-
HOBE OMBITOB, JEMOHCTPUPYIOIINX TJaHHOE (PU3MUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUECHHBIX (PU3UUYECKUX SIBIICHUM B OKPYKAIOIIEM
MUpE, B TOM Yucje pu3nuecKkue siBJCHUS B IPUPOJIC: TOBEPXHOCTHOE HATSXKEHUE
U KanWUSIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI B pUpoe, nanydenue ColHila,
3amMep3aHue BOJIOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa,
ANIEKTPUYECKUE SIBICHUSI B aTMocdepe, JEKTPUUECTBO )KUBBIX OPraHU3MOB, Mar-
HUTHOE ToJIe 3eMJIH, APEid MOIIOCOB, POJIb MAarHUTHOIO MOJS JJIsl JKU3HU Ha
3emiie, MOJSPHOE CUSHUE, TIPU ITOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B y4eO-
HYI0, BBIJICJISTh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3UUECKUX SIBJICHUIA;
OMHCHIBATh U3YUEHHBIE CBOMCTBA TeJ U (PU3UUYECKUE SIBJICHUS, UCTIOIL3Ys (pr3nye-
CKHE BEJIMYMHBI (TeMIleparypa, BHYTPCHHSS JHEPrus, KOJIUYECTBO TEIUIOTHI,
ylelibHas TeTUIOEMKOCTD BEIIECTBA, y/IebHasl TeIUIOTa TUTaBICHUS, YACIbHAs TEIl-
JoTa nmapooOpa3oBaHus, yJeIbHas TEIIOTAa CTOPAHUS TOTUIMBA, KOA(DPHUIIUEHT IM0-
JIE3HOTO JIEHCTBUS TETUIOBOM MaIllMHBI, OTHOCUTEJIbHAS BJIAKHOCTH BO3/1yXa, JICK-
TPUYECKUM 3apsiji, CHUJIa TOKA, DICKTPUIECKOE HAIPSIKEHUE, COMTPOTUBIICHHUE MPO-
BOJHUKA, YJEJIbHOE COMPOTHBJICHUE BEIIECTBA, pab0Ta M MOIIHOCTH dJICKTpHUUe-
CKOT'0 TOKa), IMPH ONHUCAHUU MPABWIHHO TPAKTOBAThH (DU3NUECKUN CMBICI HCIIOJIb-
3yeMBIX BEJINYUH, 0003HAUCHUS U STUHUIIB (PU3UIECKUX BEJTUIMH, HAXOAUTH Qop-
MYJIBI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMUYMHAMH,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEIIUYUNH,
XapaKTEepU30BaTh CBOMCTBA Te, (PU3NUECKUE SIBJICHUS U MPOIECCHI, HCTIOJIB3YS OC-
HOBHBIC TTOJIOKCHHUS MOJIEKYISIPHO-KMHETUYCCKON TEOPUH CTPOCHUS BEIECTBA,
IMPUHITKIT CYNEPIIO3UIIMN TI0JIeH (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS
3apsiia, 3akoH OMa J1s ydacTka 1enw, 3akoH Jkoyns—JIeHa, 3aKkoH COXpaHeHHS
SHEPTHH, IIPH ITOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIHCBHIBATh €TI0
MaTeMaTUYe€CKOE BhIPAKEHUE;

00BSICHATH (PU3NUECKHUE TIPOIICCCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTCKCTE
CUTYallMil TPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATH IPUUUHHO- CIIE-
CTBEHHBIC CBSI3H, CTPOUTH 00BSICHEHNE U3 1—2 JIOTMYEeCKUX I1aroB ¢ onmopoi Ha 1—
2 U3yYCHHBIX CBOMCTBA (DM3UICCKHX SIBJICHUN, (PU3NISCKUX 3aKOHOB MIIH 3aKOHO-
MEpPHOCTEN;

permaTh pacy€THbIC 3a/1a9u B 2—3 JICUCTBUS, UCIIOJIB3YS 3aKOHBI U (DOPMYJIBI, CBSI-
3bIBarONME (PU3MYCCKHE BEIIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJ1a4 3aITUCHI-
BaTh KPaTKOE yCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JJISI PEIICHUS 3a/1a4M, BbI-
OupaTh 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIE NI €€ PEeIIeHHs, TPOBOAUTH PACUEThI
Y CpaBHUBATH MOJYYEHHOE 3HaUYCHUE (DU3NYECKOM BEIUYMHBI C M3BECTHBIMM JaH-
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HBIMU; Paclo3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEUIUTh NMPU MOMOITU (hU3znye-
CKMX METOJIOB, HCIOJB3ys OIMCAHHE HCCIIECIOBAHMS, BBIJIENSATH IMPOBEPSIEMOE
MPEINO0JIOAKEHNE, OLIEHUBATh MPABUILHOCTD MOPSIKA TPOBEACHUS UCCIICIOBAHMS,
JenaTh BIBOJIBI,

IPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3WYECKUX SIBICHUN WU (HUIUIECKUX
CBOMCTB TeJ (KaWJUISIPHBIC SIBJIICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €r0 00h-
€Ma, TeMIiepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HArPEBAHUS MPU U3TYUCHUU
OT I[BETa U3JTyYarolei (MOorIomaroIiei ) MOBEPXHOCTU, CKOPOCTh UCTIAPEHHUSI BOJIbI
OT TEMITIEPATYPhI KUIKOCTH U IUIOMIAAU €€ TOBEPXHOCTH, dJICKTPU3AIIUS TS U B3a-
UMOJICHCTBUE AIIEKTPUUECKUX 3aPs/IOB, B3aUMOJIEHCTBHUE MTOCTOSTHHBIX MAarHUTOB,
BU3YyaJIU3allUsl MATHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO
0JISI Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArHUTa, CBOMCTBA JIEKTPOIBH -
raTessi OCTOSSHHOTO TOKa): (OpMYJIUPOBATh MPOBEPSIEMbIE TTPEATIONOKEHUS, CO-
OupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000PY/I0BaHUS, OMUCHIBATH XOJ OMbITA U
(GbopMyITHUPOBATH BBIBOIBI; BBITIOJHATH MPSMbBIC U3MEPEHUS TEMITEPATYPhl, OTHOCH-
TEJIHLHOU BIQXKHOCTH BO3/yXa, CUJIbI TOKA, HAMPSIKEHUS C UCTIOJIb30BAHUEM aHAJIO-
TOBBIX MPUOOPOB U JATUUKOB (PU3UUECKUX BEJIIMUMH, CPABHUBATH PE3YJIbTAThI U3-
MEpeHUl ¢ YYETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTHU OJTHON (PU3NYECKON BEIMUUHBI OT APYTrOi
C HCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS TPOBOJ-
HUKa OT €ro JJMHBI, TUIONIaJH MONEPEYHOr0 CEUEHHUs U YACIBbHOTO CONMPOTHRIIE-
HUS BELIECTBA MTPOBOJHUKA, CUITBI TOKA, UIYIIEr0 Yepe3 MPOBOAHUK, OT HATpsIKe-
HUS Ha IPOBOJIHUKE, UCCIIEIOBAaHUE MTOCIIEI0BATEIHLHOTO U MApaLIEILHOTO COeIU-
HEHUU MPOBOJHUKOB): IMJIAHUPOBATH MCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBI-
MOJIHATH U3MEPEHHUSI, CIEAYys MPEIOKEHHOMY IJIaHy, PUKCUPOBATH Pe3yIbTaThl
MOJIYY€HHOM 3aBUCUMOCTH B BUJIE TaOIHI] U TpadMKOB, I€JaTh BHIBOJIBI IO PE3YJIIb-
TaTaM KCCIICIOBAaHUS; TIPOBOAUTH KOCBEHHBIE M3MEPEHUS (DU3UUECKUX BEITUUYHH
(ynenpHas TEIIOEMKOCTD BEILIECTBA, COTPOTUBJIEHUE TPOBOIHMUKA, pad0oTa U MOLI-
HOCTbH DJIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUS, COOMPATh IKCIIEPUMEH-
TaJbHYIO YCTAHOBKY, CJIENYS IPEAJIOKEHHON MHCTPYKIMHU, U BBIUYUCISATH 3HAUCHUE
BEJIMYHHBI;

coOI01aTh MpaBUIa TEXHUKHU 0€30MaCHOCTH TIpH paboTe ¢ 1abopaTOPHBIM
00opyIoBaHUEM;

XapaKTepU30BaTh MPUHLHUIbBI JEUCTBUS M3YyUYECHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHUSI JOMOB,
TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK AIEKTPUUECKOU
SHEPI'UH, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArPEBATEIbHBIE AIEKTPONPUOOPHI
(mpuMepsbl), SIEKTPUUECKUE MPEAOXPAHUTEIU, SIEKTPOMArHUT, 3JIEKTPOJBHUra-
TE€JIb OCTOSIHHOTO TOKA), UCIIOJb3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SBICHUN U
HeoO0XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
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— pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIBHBIE TPUOOPHI
M0 CXEMaM M CXEMaTUYHBIM PUCYHKAM (3KUJIKOCTHBIM TE€pMOMETp, TEPMOC, IICU-
XpOMETp, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOPAHUs, 3IEKTPOCKOII, PEOCTar),
COCTAaBIIATh CXEMBI ANEKTPUUECKUX LIETIEH € MOCIEeI0BaTEIbHBIM U MapajlieIbHbIM
COEIMHEHHUEM 3JIEMEHTOB, pa3auyas yCIOBHbIE 0003HAUEHHUS DJIEMEHTOB JIEKTPH-
YECKUX LICIICH;

— MPUBOAUTH NPUMEPHI (HAXOAUTh UHGOPMAIMIO O MIPUMEPAX) MPAKTUYECKOTO HC-
N0JIb30BaHUs (PU3MYECKUX 3HAHUI B MOBCEIHEBHOM XKU3HU JIsl oOecrieueHus 0e3-
OIMMACHOCTH MPHU 00paIlleHuU ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, COXpa-
HEHUS 370POBbs U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY>Katolen
cpene;

— OCYILECTBIIATHh MOUCK MH(pOpMalUK Ppu3nyeckoro cojaepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIMUXCS 3HAHUHN U MYTEM CpaBHEHUS JOMOIHUTEIbHBIX HCTOYHUKOB
BBIIENIATh MHGOPMAIIMIO, KOTOpas SBISIETCS MPOTHUBOPEYMBOM MU MOXKET OBIThH
HEJIOCTOBEPHOM;

— HCMOJb30BaTh MPHU BHIMOJHEHUU YUE€OHBIX 33/IaHUN HAYYHO-TIOMYJISIPHYIO JTUTEpa-
Typy (PU3UUECKOr0 Coepk aHusl, CIIPAaBOUYHbIE MaTepuabl, pecypchl cetu UuTep-
HET, BJIaJIeTh TpUEMaMU KOHCTIEKTUPOBAHUS TEKCTa, peoOpa3zoBaHus nHpopma-
IIUU U3 OJIHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;

— co3/1aBaThb COOCTBEHHbIE NMHUCbMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEeHUs, 00001as
UH(POPMAIINIO W3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOr0 COJIEpKaHHs, B TOM
quclie MyOIMYHO MPECTaBIATh PE3yIbTaThl IPOSKTHON MM MCCIIE0BATEIBCKON
JEeSTENBHOCTH, IIPY 3TOM TPAMOTHO MCIIOJIb30BATh U3YUEHHBIN MOHATUHHBIN ara-
pat Kypca pu3uku, COnpoBOXKAATh BRICTYIUUICHUE MPE3eHTAIINECH;

— TpU BBHIMOJTHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3UUECKUX MPOIIECCOB
pacnpenensiTh 00sS3aHHOCTH B TPYINEe B COOTBETCTBUU C MOCTABICHHBIMH 3aj1a-
Yamu, CJIEJIUThH 3a BBHINOJHEHHEM IUIaHA JIEUCTBUM M KOPPEKTUPOBATH €ro, ajeK-
BaTHO OLIEHMBAaTh COOCTBEHHBIN BKJaJ B JEATENBHOCTH TPYMIbI, BBICTPAaUBATh
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, NPOSABIAS TOTOBHOCTh pa3peliaTh KOH-
(AUKTHL

K xonHmy oOyuenuss B 9 kJjiacce NpeaMETHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

— HCHOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MATEPUAJIbHAS TOYKA, TPACKTOPUS, OT-
HOCHUTEIBHOCTh MEXaHMUYECKOTO JBWXKEHUS, nedopmanus (ympyras, MiacTHde-
CKasi), TPEHHE, LIECHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb U IMEPErpy3KH,
IIEHTP TSAKECTHU, a0COTIOTHO TBEPI0E TETIO, IIEHTP TSHKECTH TBEPAOTO TEa, PaBHO-
BECHE, MEXaHUYECKHE KOJIEOaHUs ¥ BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPa3BYK, K-
TPOMAarHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
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JaNbHO30PKOCTh, CIEKTPhl UCIYCKaHUS U IOIJIOIICHUs, anbda-, OeTa- U raMma-
W3JIy4YEHUS, U30TOMBI, SIICPHAS] SHEPreTUKA;

pasnuyath SIBJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE MaJIeHUE T, PaBHO-
MEpPHOE JBHXKEHHUE 110 OKPYKHOCTH, B3AaUMO/JICUCTBUE TEJI, PEAKTUBHOE JBUKECHUE,
Kosie0aTeabHOE IBUKEHNUE (3aTyXaloIIUe U BRIHYXJACHHBIE KOJICOaH!s), pE30HAHC,
BOJIHOBOE JIBUIKEHUE, OTPAXKEHUE 3BYKA, MPSIMOJIMHEUHOE PACIPOCTPAHEHHE, OT-
paXkeHUeE U MPEJOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHNE CBETA, PA3JI0KE-
HUe 0eNoro CBeTa B CIIEKTP U CIOKEHUE CIEKTPAIbHBIX 1IBETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEWUYATOrO CIIEKTPa U3Iyde-
HUS1) TIO ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPY-
IOUIUX JJaHHOE (PM3HUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE H3YYCHHBIX (PU3MUECKUX SIBJICHUNM B OKPYXKAIOIIEM
Mupe (B TOM 4uciie PU3NUECKUE SBICHUS B IPUPOJIC: IPHIUBBI U OTIUBHI, JBUKE-
Hue 1iaHeT COoMHEYHOM CHCTEMBI, PEaKTUBHOE JIBH)KCHUE >KHBBIX OPraHU3MOB,
BOCITPUSITUE 3BYKOB JKMBOTHBIMH, 3eMJIETPSICEHHE, CEUCMUYECKUE BOTHBI, IlyHAMH,
9X0, I[BETA TEJ, ONTHYECKHUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE IeHCTBIE BUAM-
MOT0, yIbTpadroIeTOBOIO U PEHTT€HOBCKOTO U3TyUYE€HUM, €CTECTBEHHBINA pajIno-
aKTUBHBIA (POH, KOCMUYECKHUE JIyUd, PAIUOAKTUBHOE U3ITyYeHHE MPUPOTHBIX MH-
HEpaJoB, NEWCTBUE PANMOAKTUBHBIX H3IYYEHUN HA OpPraHWU3M YEJIOBEKa), IpH
ATOM TEPEBOJIUTH MPAKTHUECKYIO 3a/1ayy B YUEOHYIO, BBIIEISATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

OINMKCHIBATh U3YUCHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (hu3nye-
CKHE BEJIMYMHBI (CPEIHSAS] © MTHOBEHHAs! CKOPOCTh Teja MPU HEPABHOMEPHOM JIBU-
KEHUU, YCKOPEHHE, MEPEMELIEHUE, MyTh, YII0Bas CKOPOCTh, CHJIA TPEHUS, CUJa
YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Teja, UMITYJIbC
TEJa, UMITYJIbC CHJIbI, MEXaHWYeCcKas paboTa U MOIIHOCTh, MOTEHIIHAIbHAS dHEP-
rusl Teja, HOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPTUS CKATOU
NPYKUHBI, KHHETUYECKasi SHEPIusl, MOJHAsA MEXaHUYECKas SHEPrus, IEPUOJT U Ya-
cToTa KOJIeOaHWM, NJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBETa, MOKA3aTeb MPEJIOMIICHHS CPEibl), IPU OMKUCAHUU MPABUIBLHO TPAKTOBATH
(bu3MUECKHii CMBICIT UCTIONIB3YEMbIX BEJIMYMH, 0003HAYCHUS M €UHUIIBI (pr3ude-
CKUX BEJMYHH, HAXOIUTH (DOPMYJIIBI, CBSI3BIBAIOIINE JaHHYIO (DU3NYECKYIO BEIHU-
YUHY C APYTMMU BETUYMHAMH, CTPOUTH IPpadUKU W3YUECHHBIX 3aBUCHUMOCTEN (u-
3UYECKUX BEJIUYUH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3NYECKUE IBICHUS U MPOIIECCHI, UCTIONB3YS
3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOTO TSATOTEHUSI, IPUHITUIT CYTIEPIO3HU-
WU CUJI, IPUHLIUI OTHOCUTENBHOCTH ["anunes, 3akonsl HploTOHA, 3aKOH cCOXpaHe-
HUS UMITYJIbCA, 3aKOHBI OTPAKEHHUS U MPEJIOMIICHUS CBETA, 3aKOHbI COXPAHEHUS
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3apsI0BOTO XU MAaCCOBOTO YHCEJI TIPH SACPHBIX PEAKIUAX, IIPH 3TOM J1aBaTh CIIOBEC-
HY10 (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MATEMATHUECKOE BRIPAKEHUE; 00h-
SICHSITh (PU3MUECKHE TPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTY-
aIui IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh TPHUYNHHO- CIICJICTBEH-
HBIC CBSI3U, CTPOUTH O0BSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpoH Ha 2—3 U3y-
YCHHBIX CBOWCTBA (PU3UYECKUX SBICHUN, PU3HMUCCKIX 3aKOHOB WJIH 3aKOHOMEPHO-
CTEH;

pemaTth pacuy€THbIC 3a7auu (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUM), HUC-
TIOJIb3YSl 3aKOHBI U (POPMYITBI, CBSA3BIBAIOIINE (PU3NUSCKUE BETUIMHBI: HA OCHOBE
aHaIM3a yCIIOBUS 3a/1a41 3aIMMCBhIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIIHEC
WA W30BITOYHBIC JTAHHBIC, BRIOUPATh 3aKOHBI U (POPMYJIIBI, HECOOXOIUMBIC JJIS pe-
IICHMS, IPOBOJIUTH PACUETHI U OIICHUBATH PEATMCTUYHOCTH MOJYYCHHOTO 3HAYE-
HUS (PU3UIECKOH BEIIMUNHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEIIUTh IPU TOMOITU (PU3NISCKUX ME-
TOJIOB, WCITOJIB3YysI ONMMCAHUE MCCIICIOBAHUS, BBIACIATH MPOBEPSIEMOE MPEITOJIO-
’KCHHUE, OICHMWBATh MPABHJIBHOCTH TOPSAIKA MPOBEACHUS HCCIICIOBAHUS, JC/IaTh
BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOCHUH U OIBITOB;

IIPOBOJAUThL ONBITHI 1O HAOJIOJACHHUIO (PU3NYCCKUX SIBICHHH WM (PU3NICCKUX
CBOICTB Ten (M3yueHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUS YHEPTHH,
3aBUCUMOCTh TE€pUOJia KoJeOaHWil MpYyKMHHOTO MasiTHUKAa OT Macchl Tpy3a U
KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY/bl MaJIbIX KOJeOaHu, mpsi-
MOJIMHEWHOE paclpoCTpaHEHUE CBETA, pa3iokKeHUEe 0eIoro cBeTa B CIEKTp, U3Y-
YeHHe CBOMCTB M300pakeHHs B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS Tpe/T-
MeTa B coOuparomieii JTnH3e, HabJI0/IeHNEe CIUIONTHBIX U TMHEHYaThIX CIIEKTPOB U3-
JYyYEHHsI): CAMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 M30BITOUYHOTO Habopa 06opy-
JIOBaHMs, OMUCHIBATH X0/ OMBITA U €T0 PE3yJIbTaThl, JOPMYIUPOBATH BHIBOJIBI;
IPOBOAUTH NMPU HEOOXOUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIPEIEIIsis CpeHee
3HAUYEHWE U3MEPSAEeMON BETUYMHBI ((POKYCHOE PACCTOSTHHE COOMPAIOIIEH JTUH3HI),
000CHOBBIBATh BRIOOP CIIOC00a U3MEPEHUS (M3MEPHUTEIBHOTO TPUOOpa);
IPOBOAUTH WCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH C MCIOJb30Ba-
HUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTb ITYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUHU 0€3 HadadbHOW CKOPOCTH, TIEpUojia KoJeOaHnii MaTeMaTHYECKOTO Ma-
SATHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHHUS CBETA OT yria MajeHus u
yria MpejaoMIIeHUs OT yIJia MajJeHus1): TUIAHUPOBATh MCCIICIOBAHUE, CAMOCTOS-
TEIHHO COOMPATh YCTAaHOBKY, (DUKCHPOBATH PE3YNHTATH MOJIYICHHONW 3aBUCUMO-
CTH (PU3NYECKUX BEIMYMH B BUJIE TaOIUI] ¥ TPa(pUKOB, 1E€TATh BHIBOIBI 110 PE3Yhb-
TaTaM UCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC M3MEPECHUS (PU3MUECKUX BEIMYHH (CPEIHSSI CKOPOCTh U
YCKOPEHHE TeJla MPU PAaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPEHUE CBOOOTHOTO Majie-
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HUS, KECTKOCTh MIPYKUHBI, KOO PUIIUEHT TPEHUS CKOIBKEHUS, MEXaHUYeCKas pa-
00Ta U MOIIIHOCTh, YaCTOTA U MEPHOJI KOJIEOAHUI MaTeMaTUYECKOTO U MPYKUH-
HOT'O MasiTHUKOB, ONTHUYECKAsI CHJIa COOMpAIOIEeH JTUH3bI, PAAUOAKTUBHBIA (DOH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJI-
HSITh U3MEPEHUS, CIEIys MPEIJIOKEHHON UHCTPYKIMH, BBIUUCIATH 3HAUECHUE Be-
JUYUHBI U AaHAJIM3UPOBATH MOJYYSHHBIE PE3yJIbTaThl C YUYETOM 3aJaHHOM Torpenl-
HOCTU U3MEPEHUM;

co0JIr01aTh MpaBUiia TEXHUKU O€30MIaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM 000pYy-
JIOBaHUEM;

pasnyaTh OCHOBHBIE MPU3HAKU U3YUYCHHBIX (PU3UUECKUX MOJICIICH: MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJI0, TOYCYHBIN UCTOUHUK CBETA, JIy4, TOHKAs JINH3A,
TJIaHeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb aTOMHOTO SI7Ipa;
XapaKTepU30BaTh MPHUHIIUIBI JACHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB ¢ OMOPON HA WX OMHUCAHUS (B TOM YHCIIC: CIIUIOMETP, TaTYUKH MOJIO0-
YKEHUS, PACCTOSIHUS U YCKOPEHHS, paKeTa, 9X0JIOT, OYKH, TIEPUCKOTI, (poToarnrmapar,
ONITHYECKHUE CBETOBO/IbI, CIEKTPOCKOII, IO3UMETP, kKamepa BuiibcoHa), UConb3ys
3HAHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUN U HEOOXOauMBbIe (PU3MUECKHEe 3aKOHO-
MEPHOCTH;

UCIIOJI30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPHU pellie-
HUU y4yeOHO-TIPAaKTUYECKHUX 3aJ1ay, ONTUYECKHE CXEMBI JJIsi MMOCTPOEHUsI n300pa-
KEHUH B TUIOCKOM 3epKajie U COOMPAIOIIE JINH3E;

IPUBOJUTH IPUMEPHI (HAXOAUTh WH(POPMAIUIO O MPUMEPaX) MPAKTUIECKOTO HC-
110JIb30BaHMs (PU3UICCKUX 3HAHUU B MIOBCEIHEBHON KU3HU IS 0OeCIIeueHHs 0e3-
OITACHOCTH MPHU 00paIlieHUuH ¢ TpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, COXpa-
HEHUS 370POBBs ¥ COOJIIO/ICHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY>KAIOIIEH
cpeng;

OCYIIECTBIISITh MOUCK MH(pOpMaIu Gpuznyeckoro coaepxanusi B Marepuere, ca-
MOCTOSITEIBHO (POPMYIIUPYS OMCKOBBIN 3aMpPOC, HAXOJUTH ITyTH ONPEACTICHUS J10-
CTOBEPHOCTH MOJTYyYEeHHON HH(POpMaIIMK HA OCHOBE UMEIOIIUXCS 3HAHUHN U JTOTIO-
HUTEJIbHBIX UICTOUHHUKOB;

MCIIOJIb30BaTh MPH BHITIOJHEHNUN YY€OHBIX 33IaHUM HAYIHO-TIOMYJISIPHYIO JIUTEepa-
Typy (GHU3UYECKOTO COmepkKaHus, CIIPABOYHBIE MaTepUaibl, pecypchl cetn uTep-
HET, BJIaJIETh TPUEMaMU KOHCTICKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus nHGOpMa-
UM U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MICHbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE HH(pOpMa-
LMY U3 HECKOJIbKUX UCTOYHUKOB (DU3UYECKOTO COJIEpHKAHUS, MyOJIMYHO TIPEACTaB-
JSITh PE3yJbTaThl MPOEKTHON MIIM HCCIIEI0OBATENbCKON NEATeNbHOCTH, MPU 3TOM
rPaMOTHO MCMOJIb30BATh N3YYEHHBIN MOHATUMHBIN aIlllapaT U3y4aeMoro pasieia
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(pU3HKHU U COMPOBOXKIAThH BBICTYIJIEHUE NTPE3EHTAlUEN C YYETOM 0COOCHHOCTEN
ayIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos DJleKTpoHHbIe (uud-
HaumeHnoBanue pasaejioB M TeM
Ne i/ KoHnTpo.nb- IIpakTHue- poBbIe)  00pa3oBa-
NPOrpamMMmbl Bcero
Hble padoThI cKue padoThl TeJIbHbIE PeCypChl
L dusrka U €€ poiib B MO3HAHUU 6
OKpYKaIOIIEro Mupa
5 [lepBoHauayIbHBIE CBEAECHUS O 5 2
CTPOCHHH BCUICCTBA
BIDKEHHE U B3aUMOJCHCTBUE
3 A 8 21 1 3
TECJI
aBJICHUE TBEPIBIX TCJ, XKUAKO-
4 Aas P 8 21 1 4
CTCH U ra3oB
5 Pabora u MomHOCTh. DHEprus 12 3
6 [ToBTOpEHME 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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