[Tpunoxenue 1.

2.1.12. ®@enepanbHas padouyass mnporpaMMa Mo Y4eOHOMY TMpeaMeTy
«®Pu3uka» (0a30BbIH YPOBEHD).

153.1.®enepanbHas paboyass mporpamMma Mo ydyeOHOMy npenMery «Dusukay
(Oa3oBbIl ypoBeHb) (mpeaMeTHast 00s1acTh «EcTecTBEHHO-HAy4UHbIE PEAMETHDY) (fanee
COOTBETCTBEHHO - NporpamMmma no ¢usuke, (u3nMka) BKIIOYAET MNOSICHUTEIbHYIO
3aMHCKY, COIepKaHue O0ydeHHUs], IIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpPaMMBbl 10
busuke.

153.2.1TosicHuTENbHAS 3aMIHCKA.

153.2.1. [Iporpamma mo ¢u3rke Ha YpOBHE OCHOBHOI'O O0IIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM
YpOBHE OCHOBHOW 00Opa3oBaTeinbHOUM mporpammbl, npeactaBieHHbix B GI'OC 00O, a
TakkKe C yd€roM (QenepasbHON paboueil mporpaMmbl BOCHHUTAHHS W KOHIETIIUU
npenoaaBaHus yueOHoro npeamera «Ousukay.

153.2.2. CopeprxaHue MporpaMMsl o (U3HMKe HAMPaBICHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYaIOIIMXCS U OpraHU3aLMI0 U3yYeHU (PU3UKH
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTHU
ydyeOHoro mnpenmera B peanuzaruu TpeboBanuit OI'OC OOO k MmIaHUPyEeMbIM
JUYHOCTHBIM M METaNpeIMETHbIM pe3yJibTaTaM OOYYEHUs, a TaKXKe MEXKIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOILEro
o0pa3zoBaHUsI.

153.2.3. [Iporpamma 1o (u3uke ycTaHaBIMBAeT pachpeesieHne ydeOHOro
Marepuasia 1o TrojgamM oOydeHuss (IO KjaccaM), Mpejaraer MPUMEPHYIO
IIOCJIEIOBATENBHOCTh M3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO
COJIEpKaHUs M yUE€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroUXCS.

153.2.4. [Iporpamma 1o ¢Qu3uke paspaboTaHa ¢ ICIbIO  OKa3aHUS
METOJUYECKON TMOMOIIM YYHUTEII B CO3JaHUU pabodeil mporpamMmbl MO y4eOHOMY
IpEeIMETY.

153.2.5. ®u3zrkKa SBISETCS CUCTEMOOOPA3YIOUM JUIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U
SBJICHUM, U3y4YaeMblX XUMUEH, Ouoyiorueit, actpoHomuel u ¢puznueckou reorpadueit,
BHOCHT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA, IPEJAOCTABIISIET HanboJee siCHbIe
oOpa3lbl MPUMEHEHUS] HAy4YHOIO0 METOJa IO3HaHUS, TO €CTh Cloco0a MOIy4YeHus
JIOCTOBEPHBIX 3HAaHUH O MHUpE.

153.2.6. Onna W3 mIaBHBIX 3a7a4 (PU3UYECKOTO OO0pa3oBaHUs B CTPYKTYpE
o0miero o0pa3oBaHUs COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHONU IPaMOTHOCTHU U
MHTEpEca K HayKe y 00y4aroluXxcsl.

W3yuenue @u3uku Ha yroyOJEHHOM YpPOBHE NPEANoOjiaraeT OBJIaJCHUE
CJIE Ty IOLIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMH ECTECTBEHHO-HAYUHYIO



I'PaMOTHOCTbL:

HAay4YHO 0OBSACHATH SABJICHHA,

OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCJICIOBAHMAA,

HHTCPIPETUPOBATL AAHHBIC W HCIIOJIB30BATH HAYYHBLIC OOKAa3aTCJIbCTBA JIA
IMOJIY4YCHUA BBIBOAOB).

153.2.7. enu n3ydenus (pU3MKU HA YPOBHE OCHOBHOT'O 00IIer0 00Opa3oBaHus
OTIpE/ICIICHBI B KOHIICTIIIMH MPETOIaBaHus Y4eOHOTO npeaMeTa
«Puszuka»

B 0OpasoBarelbHbIX oOpranmzanusix Poccuiickoit ®enepanuu, pearn3yrIIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE MPOTPAMMBI.

153.2.8. Lenu nzydenust pu3nuku:

npuoOpeTeHre MHTEpeca U CTPEMIICHHsI OOyYarolIMXCsl K HAyYHOMY H3y4YEHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYAThHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BHUTHE MPECTABICHUI O HAYYHOM METOJC TIO3HAHUS U (HOPMHUPOBAHUE

UCCIIEJIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa HW3YYEHHUS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHUE TPEACTABICHUH O poiu (QU3UKKA UIsI  Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cepax Oymymed mpodecCcuoHaTbHOM
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaibHeileMy oOy4eHHI0 B 3TOM
HaIpaBJICHUH.

JlocTikeHue ATUX 1ieJel mporpaMMbl 1o (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETro
o0pa3oBaHMsI 00ECTIEYMBACTCS PELICHUEM CIIEAYIOUINX 3a1a4:

npuoOpeTeHre 3HaHWM O JUCKPETHOM CTPOCHHM BELIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, JIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHUN ONUCHIBaTh M OOBSICHATH (PU3UUECKHE SIBICHUS C
UCTIOJIb30BaHUEM MOTYYCHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEHICHHS MPOCTEHIINX Pacu€THBIX 3aj7ad C MCIOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUN HaOMIOAATh NPHUPOIHBIC SIBICHUS W BBITOJHATH OIIBITHI,
nabopaTropHbie pabOTBl W DKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C HCIIOJIb30BaHUEM
U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHME MNPUEMOB paboThl ¢ wuHbopMalueln (U3NIECKOTO COAepKaHUS,
BKJIIOYAst UH(OPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH, aHAIU3 U KPUTHUECKOE
OllCHMBaHUE MHHOPMAIINH;

3HaKOMCTBO €O cdepaMu MpodeccHoHATbHON AeATeIbHOCTH, CBA3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
(U3HYECKON HAayKH.



153.2.9. OO6miee 4ncno 4acoB, peKOMEHIOBAHHBIX I M3y4YeHHs] (HU3UKUA HA
0a30BOM ypoBHE, - 238 yacoB: B 7 ki1acce - 68 yacoB (2 yaca B Hefiento), B 8 kiacce - 68
yacoB (2 yaca B Hezelno), B 9 kiacce - 102 yaca (3 yaca B HEJIeI0).

[Ipennaraemseiii B mporpamme mo (Quinke NepedeHb JabopaTOpHBIX padboOT u
OMBITOB SIBJISIETCSI PEKOME/IOBATENIbHBIM, YUMUTENIb JEJIA€T BHIOOp MpU MPOBEACHUU
Ja00paTOpHBIX pabOT U OMBITOB € YUYETOM MHAMBUIAYAIbHBIX OCOOCHHOCTEH
oOyyJaromuxcs, CrucKa

OKCIEPUMEHTABHBIX  3aJaHui, TpejjiaraéMblX B  paMKax  OCHOBHOTO
rOCyapCTBEHHOI0 9K3aMEeHa 10 (U3HKE.

153.3.Conepxanue o0ydeHus B 7 Kiacce.

153.3.1. ®dusuka u €€ posib B O3HAHUU OKPYIKAIOIIET0 MUPA.

®usuka - Hayka o0 npupojge. SBieHus npuponsl. Dusznueckue sBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHBL M3mepenne Qunyeckux BeauunH. Duznyueckue
npudopsl. [lorpemuocts u3mepenuit MexxayHapogHasi CUCTEMa €IMHHII.

Kak ¢usuka u npyrve ecTecCTBEHHbIE HAyKH H3ydaroT Npupoiay. EcTecTBeHHO-
Hay4YHBIM METOJ MO3HAHUS: HAOII0/IEHHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIJIBHKCHUE
TUIOTE3, DKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE HAOII0/IaeMOTrO SBJICHUS.
Onucanue GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIEH.

153.3.1.1. JlemoHcTpamumu.

MexaHnuecKue, TEMIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

®duznyeckue MNpuOOPHl MW TMpoIeaypa MNPSIMbIX H3MEPEHUN aHAJOTOBBIM H
M (POBBIM TPUOOPOM.

153.3.1.2. JlaGoparopHbie pabOTHI U OIBITHI.

OmnpeneneHue 1EHBI ISJICHUS MIKAIbl U3MEPUTETHLHOTO TIprbopa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOIO TeNa.

OrnpeneneHue pa3MepoB MajbIX TEN.

N3mepenue TemmepaTypbl NpU MOMOIIM KUJKOCTHOTO TEPMOMETpaA U JAaTUMKa
TEeMIEPaTYPHI.

[IpoBeneHue ucciieI0BaHus MO MPOBEPKE TUIOTE3bI: NAJBLHOCTh MOJETA IIapHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.

153.3.2. ITepBoHauyanbHbIC CBEICHUS O CTPOCHHUH BEILIECTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, X pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JMCKPETHOE CTPOECHHE BEUIECTBA.

JBwxenne yactul BemecTBa. CBs3b CKOPOCTH ABWIKEHHSI YacCTUIl C
temmneparypoii. bpoyHoBckoe nBmwkeHue, muddysus. BzammopaeincTBue YacTHIL
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.



ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPJBIX
(KkpucTamuiM4eckux) Tell. B3auMocBsI3b MeEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSAX W WX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUM BOJIbI.

153.3.2.1. JlemoHCTpanumu.

HaGmronenrie OpoyHOBCKOTO JABUKEHUSI.

HaGmonenue nuddysuu.

HaOGmroienre siBieHUH, OOBSCHSIONMIMXCS MPUTHKEHUEM WIH OTTAJIKUBAHHEM
YaCTHI] BEIIECTBA.

153.3.2.2. JlabopaTopHbI€ paOOTHI U OIIBITHI.

Orenka quaMerpa aToMa METOZIOM PSZIOB (C UCTIONb30BaHueM (pororpaduii).

OnbITHl 10 HAOJIOJIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

OnbITEl O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSAKEHUS.

153.3.3. JIBmkeHre ¥ B3aMMOJICHCTBUE TEI.

MexaHnndeckoe JBH)KEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUKEHUE.
Ckopocth. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBWKEHMU. Pacuér nytu u
BPEMEHHU JIBUKEHUSI.

SlBnenne wHepuMu. 3aKOH UWHEpUWHU. B3aumMmoneicTBue Ten Kak MpUYMHA
M3MEHEHHUs] CKOPOCTH JIBH)KEHHUs Ted. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHocTh
BemecTBa. CBs3b IIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €/IMHULIE 00bEMA BellleCTBa.

Cuna Kak xapakTepucTHKa B3auMojeicTBus Tes. Cuia ynpyroctu u 3akoH ['yka.
N3mepeHne cuiibl ¢ MOMONIbIO JIMHAMOMETpa. SIBlIEHHE TATOTEHUS M CHJIA TSHKECTH.
Cuna TskecTH Ha JApyrux I1aHetax. Bec Tema. Heecomocth. Croxenue cui,
HaIpaBJICHHBIX MO OAHOW mpsmoil. PaBHoxeiicTByromas cwi. Cuna TpeHus. TpeHue
CKOJIbXKEHUSI U TPEHHE TOKOs. TpeHue B Npupoie U TEXHUKE.

153.3.3.1. JlemoHcTpaiuu.

HalnroieHre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopoCTy NPSIMOIMHEMHOTO ABUKEHUS.

HaGnronenue siBIeHUS] THEPLIMH.

HabGnronenne n3MeHeHrst CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc M0 B3aUMOJIEHCTBHUIO TEJl.

CrnoxeHue cuJl, HallpaBJICHHBIX 110 OJJTHOM MPSMOM.

153.3.3.2. JlabopaTopHbie paOOThI U OTIBITHI.

OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMXKEHHUS (IIAPUKa B KUJKOCTH, MOJIETTH
AIEKTPUUECKOT0 aBTOMOOWMIIS M TaK Jajiee).

Onpenenenue cpeaHel CKOPOCTH CKOJIBXKEHUS Opycka WiIu IIapuka I10
HAKJIOHHOM IIOCKOCTH.

OmnpeneneHue mIOTHOCTH TBEPAOTO Tea.



OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsoKeHUs (nedopmaiiun) mpys>KUHbI
OT MPUWJIOKEHHOW CHUJIBI.

OMnbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHHSI CKOJILKEHUS OT Beca
TEJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

153.3.4. JlaBiieHuEe TBEPABIX TEII, ) KUIKOCTEHN U Ta30B.

HaBnenue. CrnocoObl yMEHbLIEHUSI M YyBelWYeHUs JaBieHus. [laBnenue rasa.
3aBUCUMOCTH JaBJeHUS raza or 00béma, Temneparypsl. [lepenava naBnenust TBEpAbIMU
TE€JaMH, JKUJIKOCTAMU M Tra3zaMd. 3akoH Ilackans. IIHeBMaTWyeckue MaIIUHBIL.
3aBUCUMOCTh JIaBJICHUS JKUIKOCTH OT TIyOMHBL. ['HMapocTraThyeckuil mapaaokc.
CooOmarotuecs cocybl. ['uapaBinyeckie MEXaHU3MBbI.

Atmocdhepa 3eminm u atrmocdepHoe napieHue. [IpuduHBI CyIIECTBOBAHUSA
BO3ymHONW oOomouku 3emumn. Omnbit  Toppuuennu. W3mepenwe aTmocdepHOTro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO MaBlE€HUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubopsr 11t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

JleficTBuEe KUIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teslo. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

153.3.4.1. JlemoHcTpamumu.

3aBUCHUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaroiuecs cocy/ibl.

['mapaBiuyeckuit mpecc.

[IposiBnenue nercTBrsi aTMOC(EpHOro JaBiICHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHIIBI OT O00BbEMA MOTPYKEHHON YacTU Tella U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKHUBAOIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

VYcioBue mnaBaHus TEN: IUIABAHUE WIM TOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS INIOTHOCTEN TeJa U KUIKOCTH.

153.3.4.2. JlabopaTopHbie pabOThI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT OObEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TEJA.

OnpenenieHUEe BBHITAIKABAIOMIEH CUJIBI, AEHCTBYIONIEH Ha TEIO, MOTPYXKEHHOE B
AKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOUIEH CHWIIBI, JICWCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MACChI TeJa.

OnbITel,  JI€MOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHIIBL,
JENUCTBYIOIIEH Ha TEIO B KHJIKOCTU, OT 00bEMa MOTPYKEHHOHN B KUJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH >KUIKOCTH.

KoncTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKUA U ONpPEACIECHUE €€
IpPy30I10ABEMHOCTH.



153.3.5. Pabota u MomtHOCTh. DHEprHS.

Mexanndeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBL: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [lpaBuiio
paBHOBecusi pblyara. [IpuMeHeHue npaBuia paBHOBECHSI pblyara K OJIOKY. «30510TO€
npaBwio» Mmexanuku. Kosadduument nonesnoro aeiictus (nanee - KIIJ[) mpocthix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckass dHeprus. KuHeThueckass UM NOTEHIMUAIbHAs  DHEPrusl.
[IpeBpanieHrne OAHOTO BHJA MEXAHMYECKOW IHEPruu B JPYrol. 3aKOH COXpPAHEHUS
DHEPIUHU B MEXaHHKE.

153.3.5.1. JleMoHcTpaIumu.

[IpuMepbl TPOCTHIX MEXAHNU3MOB.

153.3.5.2. JlaGoparopHbie pabOThI U OIBITHI.

Omnpenenenue padOTHl CHJIBI TPEHHUS MPU PABHOMEPHOM JABUKEHUHU Tela IO
TOPU30HTAIIBHON ITOBEPXHOCTH.

HccnenoBanne ycinoBUid paBHOBECHUS pblyara.

N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

N3ydenne 3akoHa COXpPaHECHUSI MEXAHUYECKON SHEPTHUH.

153.4.Conepxanue o0yueHus B 8 Kiacce.

153.4.1. TeroBbie SIBICHUS.

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETUYECKONM  TEOpUM  CTPOCHUS
BemecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OmbITh, NOATBEPKAAOLINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.

Mopnenu  TBEPHOro, OJKHAKOTO U Ta3000pa3HOTO COCTOSIHUN  BEIECTBA.
Kpucrammueckue u amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPIBIX TEA HA OCHOBE TOJIOKEHUW MOJICKYJISIPHO-KUHETUYECKOM  TEOpPHH.
CmaurBaHU€ U KalWJUISIPHBIC sIBJIEHUS. TeIIoBOe pacCuIupEHUE U CxKaTHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YACTHIL.
BuyTtpennsisi sHeprus. CnocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: Teruionepenaya u
coBepuieHue paboThl. Buasl Temonepenaud: TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3JIy4YEHUE.

KomnuectBOo TeImwioTel. YIenbHash TEIUIOEMKOCTL BeIllecTBa. [em1ooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OajnaHca. I[lnaBnenuwe u oTBepiaeBaHHe
KPUCTANIMYECKUX BEIIECTB. YJAelbHas TeruioTa miaBieHus. [lapooOpa3oBanue u
koHneHcamus. Mcnapenwe. Kunenwe. VYnaenpHas Teruiota mnapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(HEPHOTO JTABJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTAa CTOPaHUsL.

[Tpuamuner  pabotel  TermnoBeix apurareneit  KIIJ[ TtemmoBoro mBurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAOIIEN CPEJIBL.



3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

153.4.1.1. JlemoHcTpaIumu.

HaOGnronenrie OpoyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysum.

HaGmroienre siBeHuii cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.

HaGmroieHre TemioBoro pacumpeHus Tel.

N3meHeHne paBieHUs] Ta3a MOpU U3MEHEHUM OObéMa W HarpeBaHUU WU
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bunsl Teronepenaum.

OxmnaxieHue Ipu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUJIaMHU.

CpaBHEHUE TEINTOEMKOCTEHN pa3IMYHbIX BEILIECTB.

HabGmronenue xumneHus.

HaOmnroienrie mocTosTHCTBA TeMIepaTyphl IPH TUIaBJICHUU.

Mogenu TennoBbIX IBUTATEIICH.

153.4.1.2. JlabopaTopHbie paOOThI U OIBITHI.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSI.

OMnbITEI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIK caxapa.

OnbITEI O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUSI Ta30B, )KUAKOCTEN U TBEPIBIX

TeIl.

OmnpeneneHue AaBICHUS BO3yXa B OaJTIOHE MITIPUIIA.

OnbITHI, EMOHCTPUPYIONIUE 3aBUCUMOCTh JIaBIICHUS BO3/yXa OT €ro o0bhéma u
HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka rumorTe3sl JUHEHWHOW 3aBHCUMOCTH JUIMHBI CTOJOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyPHI.

HaOnronenrie  u3MeHEHUs  BHYTPEHHEHM OHEpPruM Tela B pe3yjbTare
Teronepeaayr U paboThl BHEITHUX CHUJI.

HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U Topsiueit

BOJIbI.

OrnpeienieHUe KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJION MPU TEII00OMEHE C
HarpeThiM METAJUIMUYECKUM LIHJIMHIPOM.

Omnpenenenue yaenbHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCnapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

OrnpeneneHue yaelbHON TEIUIOTHI TUIaBJICHUSA JIb/A.

153.4.2. DNIEKTPUYECKNE U MATHUTHBIE SIBJICHUS.



Onektpuzauust Ten. J[Ba poja d3JIEKTpUYECKUX 3apsAlioB. Bi3aummojelicTBue
3apsuKeHHBIX Tell. 3akoH KyiioHa (3aBUCHMMOCTBH CHIIBI B3aUMOJICUCTBUS 3apsS>KEHHBIX
TEJ OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXTY TEIAMH).

Onekrpuueckoe nose. Hanpsok€HHOCTE anekTpruyeckoro nosst. [IpuHmun

CYHEPHO3UIIUU PIIEKTPUUECKUX TI0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsaoB. OJEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenune aroma. [IpoBOAHUMKM M JUAIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsna.

OJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHMS  DJIEKTPHUYECKOTO  TOKA.
HcTouHMKHM TIOCTOSHHOTO TOKa. JIGHCTBUS 3JIEKTPUYECKOr0 TokKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B JKUJIKOCTSIX U ras3ax.

Onektpuueckas 1emnb. Cuia Toka. DieKTpruieckoe HanpspkeHue. ConpoTHUBICHUE
MPOBOJHUKA. YIeIbHOE CONPOTUBIECHUE BelIeCcTBAa. 3akoH OMa [jsi y4yacTka IEIMu.
[TocnenoBaTenpHOE U ApPALIEIbHOE COEIUHEHNE POBOJIHUKOB.

Pabora # MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH JDxoyns-JleHna.
ONeKTpUYecKue Lenu W MOTPEOUTENn >SJIEKTPUYECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMOAEHUCTBUE NOCTOSHHBIX MAarHUTOB. MarnuTHOE
nosje. MarHuTHOE moJjie 3eMJIM U €ro 3Ha4eHue il KU3HU Ha 3emie. OneIT Dpcrena.
MarauTHoOEe MoJie 3JIEKTPUYECKOTro TOKa. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBE MarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENL OCTOSIHHOTO
ToKa. lcronb30BaHWE »BIEKTPOABUTATEIEH B TEXHUYECKHX YCTPOMCTBaX M Ha
TPAHCIIOPTE.

Onbitel Dapanes. SBneHue >aeKTpOMarHUTHOW HMHAYKIuU. IIpaBuno Jlenna.
OnektporeHeparop. CrocoObl MOIYyUYEHUS JIEKTPUUECKOW IHEPruu. IJIEKTPOCTaAHIIUHU
Ha BO30OHOBIIIEMBIX ICTOYHUKAX YHEPTHUH.

153.4.2.1. JlemoHcTpamumu.

DJeKTpu3anus Te.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3AMMOJICUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKH U TUDIIEKTPHKH.

MopenrpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO MOJIS.

M cTOUYHMKHM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B ) KUIAKOCTH.

" a30BBbIi1 pa3ps.

N3mMepenune CHItbl TOKa aMIIEPMETPOM.



N3Mepenune 31eKTpUYECKOTr0 HANPSIKEHNS BOJIbTMETPOM.

PeocraTr n MarazuH cCOnpOTUBIICHUM.

B3anmopencTBrue NOCTOSIHHBIX MArHUTOB.

MoaenvnpoBaHue HEBO3MOKHOCTH Pa3AEIEHUS TOJIOCOB MAarHUTA.

MoaenvnpoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHo€ 1oJe TOKa. DIEKTPOMArHuT.

JlelicTBHE€ MAarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

OmnbiThl Dapajes.

3aBUCHUMOCTh  HAIpPaBJICHHS MHAYKUIMOHHOIO TOKa OT  YCIOBUM  €ro
BO3HUKHOBEHUS. DIIEKTPOr€HEPATOP MOCTOSIHHOTO TOKA.

153.4.2.2. JlaGopatopHbie pabOTHI U OMBITHI.

OnbITel 1O HAOMIOACHUIO  AJIEKTPU3AlMM  TeJl  MHAYKIMEH U TpHu
CONPUKOCHOBEHUU. ccnenoBanue AEMCTBUS 3JIEKTPUUECKOrO IMOJs HA NPOBOJAHUKU H
nuanekTpuku. COopka u npoBepka padOThI JIEKTPUUECKOMN 1IEMH MOCTOSIHHOTO TOKA.

N3Mepenue u peryampoBaHUe CUJIBI TOKA.

N3MepeHue u peryampoBaHUE HANPSIKEHUS.

HUccnenoBanne  3aBUCUMOCTH CWJIbl TOKA, UAYIIETO  YEPE3 PEZUCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OnbITEl, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTH DSJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJIHHUKA OT €r0 JUIMHBI, IUIOMIAAH ITONIEPEYHOr0 CEUYCHUS U MaTepuala.

[IpoBepka npaBuiia CIOKEHUS HANIPSIKEHUN TIPU MTOCIIEI0BATEIBHOM COEAUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia il CUJIbI TOKA MPU NMAPAILICIIBHOM COCUHEHUHN PE3UCTOPOB.
Omnpenenenue pabOThI JIEKTPUUYECKOTO TOKA, UAYILIEro yepe3 pesuctop. OnpeneneHue
MOIIIHOCTH JJIEKTPUYECKOTO TOKa, BbIIEIIEMOM Ha pesucrope. HccnenoBanue

3aBUCUMOCTH CUJIbI TOKA, UAYIIErO0  Yepe3 JIaMIIOUKY,

OT HAIIPSDKECHUS Ha HEW.

Omnpenenenue KII/I narpeBaTens.

HccnenoBanre MarHuTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

W3yyeHue MarHMTHOTO TMOJISI MOCTOSHHBIX MAarHUTOB IMPU UX OOBEIWHEHUU U
pa3ieiieHUHN.

HccnenoBanne NeMCTBUA SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMnbITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJACHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHUJIbI TOKA W HAIIPaBJICHHS TOKA B KaTYIIIKE.

N3ydeHne 1ercTBUS MArHUTHOIO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTtpyupoBanue u u3yueHue padoThl AIEKTPOABUTATENS.



N3mepenue KII/] anmekTpoaBUraTeibHOM yCTaHOBKH.

OnpIThl 1O MWCCJEAOBAHUIO  SIBIGHUSI  DJICKTPOMArHUTHOM  MHIYKIHH:
MCCIICJOBAHNE N3MEHEHUM 3HAYECHUS U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

153.5.Conepxanue o0yueHus B 9 kiacce.

153.5.1. MexaHuyeckue sBICHHUS.

Mexannueckoe — aBwxkeHue. MarepuanbHas Touka. (CucrtemMa  OTCUéTa.
OTHOCUTENBPHOCTh ~ MEXAaHWYECKOTO  JBMXKEHUS. PaBHOMEpHOE  MpPSIMOJMHENHOE
nBwxeHue. HepaBHOMepHOe mpsAMoJiMHENHOEe naBukeHue. CpenHsss U MIHOBEHHas
CKOPOCTb TeJla IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOE TIpsiMoJinHeHOe ABMkeHne. CBOOOIHOE Ma/IeHuE.
Omnbitel ['anunes.

PaBHOMepHOE nBHXKEHHE MO OKpykHOCTH. Ilepuoxg u dacrora oOparieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpOoCTpeMUTENTBHOE YCKOPEHHUE.

[TepBeiit 3akoH Hprotona. Bropou 3akon HeroTona. Tperwmii 3akoH HproroHa.
[IpyHLIMN CyNIepIIO3UIIUK CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: Cujla TPEHUS CKOJIbKEHUSA, CUia
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSDKECTM W 3aKOH BCEMUPHOTO TATOTEHUSA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBmwxkenune tmaHer BOKpyr Connoa. IlepBag kocMmuueckas CKOpPOCTb.
HeBecomocCTh U nieperpysKu.

PaBHOBecue MaTepuanbHO TOUKU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe

TBEPJIOTO TEJAa C 3aKPEIJIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHenne ummyinbca. Mmmynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE IBUKEHUE.

Mexanundeckasi paboTa U MOIIHOCTb. PaboTa Cul TSXKECTH, YNPYroCTH, TPEHHUS.
Ces3p aHepruu u paboTel. [loTeHuManmpHas »HEpPrust Tena, MOJHATOrO HaJ
IIOBEPXHOCTBIO 3eMiu. lloTeHumanbHas sHeprus cxkatod mpykuHbl. Kunernueckas
sHeprus. Teopema O KHHETMYECKOM JHEPrUU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUH.

153.5.1.1. JlemoHCTpamumu.

Habniogenne MexaHM4ecKOro JBUKEHHUS TeJa OTHOCHUTEIBHO PAa3HBbIX Tel
OTCYETA.

CpaBHeHUE MyTe MW TPAeKTOPUW JBWKEHHS OJHOIO MW TOrO0 K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mMepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHSL.

HccenenoBanre Npu3HaKoOB PaBHOYCKOPEHHOIO IBUKCHUS.

Habmronenue nBU>KeHUs Tena Mo OKPYKHOCTH.



Habmionenne MexaHWYeCKUX SBJICHMM, MPOUCXOIANIMX B CHCTEME OTCuéra
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUU OTHOCUTENIBHO KaOWHeTa
(du3uKH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.

Habnronenue paBeHcTBa CUII ITPU B3aUMOJEHCTBUN TEN.

N3meHeHune Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenaya umitysbca Ipu B3aUMOJIEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMO/IEHCTBUU.

HabmroieHue peakTHBHOIO ABMXKEHUS.

CoxpaHeHHe MEXaHUUECKOH 3HEPTUU ITPU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOM SHEPrHMHM IpU JBW)KEHHHM Teja IO0J JEHCTBHEM
IPYKUHBI.

153.5.1.2. JlaGoparopHbie pabOTHI K OBITHI.

KoHcTpynpoBanue Tpakta JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOTO
JIBWKEHUS IIAPUKA WM TEJIEKKH.

OmnpeneneHue cpeHEe CKOPOCTH CKOIBKEHHS OpyCKa UM JBUKEHUS IapHUKa IO
HAaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Tea Mpyu paBHOYCKOPEHHOM JABUKEHHUH O HAKJIIOHHOM
IJIOCKOCTH.

HccnenoBaHnue 3aBUCHUMOCTH IIyTM OT BPEMEHHM IIPU  PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauyaJabHOW CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIM MPH PaBHOYCKOPEHHOM JIBWKEHUHM 0€3 HaudaabHOU
CKOPOCTM IIyTH OTHOCATCS KakK psi HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHS OT CUJIbI HOPMAJIbHOTO
JTABJICHUS.

Onpenenenue ko3 GUIMEHTAa TPEHUS CKOJIbXKEHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUsS MPU PABHOMEPHOM JABMKEHUHU Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenne paboTsl CUIbl YIPYTOCTH IPU MOABEME I'py3a € HUCIOJIb30BaHUEM
HEMOBUKHOTO U TIOJIBUXKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPI M.

153.5.2. Mexanundeckue KoieOaHus U BOJTHBI.

KonebatenbHoe nBuxkeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJEOAaHUU: MEPUOJ,
4acToTa, aMIuMTyAa. MareMartudecknid W IPYKUHHBIM MaATHUKH. lIpeBpamienue
SHEPIHH MPH KOJIeOATETbHOM JBUKCHHH.



3aryxatoniue konebanus. BeiHyx)aeHHbIe Konebanus. Pezonanc. Mexannueckue
BOoJIHBI. CBOMCTBa MexaHMYeCKUX BOJIH. [Ipo/ionbHbIE M monepeyHble BOJHBL. J[nuHa
BOJIHBI M CKOPOCTb €€ pacnpocTpaHeHus. MexaHW4yeckne BOJIHBI B TBEPIAOM TEIeE,
CEHCMHMYECKNE BOJIHBI.

3Byk. I'pomkocTe 3Byka M BbicOoTa ToHAa. OTpaxkeHue 3Byka. WH(ppa3Byk u
yIIBTPa3BYK.

153.5.2.1. JlemoHCTpamumu.

HabGmoaenue konebaHuit Te MO I€UCTBUEM CHIIBI TSIKECTH M CUJIbI YIIPYTOCTH.

HabGmonenue konebanuil rpy3a Ha HUTU U Ha MPY>KUHE.

HaGnronenue BRIHY)ACHHBIX KOJI€OaHUI U pe30HAHCA.

Pacrnipoctpanenue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIIH).

HabmroeHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

153.5.2.2. JlaGoparopHbie pabOTHI U OTBITHI.

Omnpenenenre 4acTOTHl U Mepuo/ia KoiedaHuil MaTeMaTHYeCKOro MassTHUKA.

OmnpeneneHue 4acToThl U MEpUoAa KoJeOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH NEpHOJA KOJEOAHU MOABEIIEHHOIO K HUTH T'py3a
OT JIJTUHBI HUTHU.

HccnenoBanre 3aBUCUMOCTH TEpUOJa KOJIEOAHUU MNPYKUHHOTO MASTHHKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoja KoieOaHuii rpy3a, MoJABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneITHI, JAEMOHCTPUPYIOIIME 3aBUCMMOCThH MEpHOJIa KOJEOAHW MpPYyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

H3mepenne yckopeHusi CBOOOHOTO MaICHMUS.

153.5.3. DIIEKTPOMArHUTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE NoJie. DIEKTPOMAarHuTHhIE BOJIHBI. CBOMCTBA

AJIEKTPOMarHuTHeIX BOJdH. Illkana snekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H.

DJIeKTpOMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

153.5.3.1. JlemoHCTpamumu.

CBolicTBa 3JI€KTPOMArHUTHBIX BOJIH.

BoJiHOBBIE CBOMICTBA CBETA.

153.5.3.2. JIabopaTopHbIe paOOTHI U OIIBITHI.

N3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO
TenedoHa.

153.5.4. CBeTOBbBIE SIBIICHUSL.



JlyueBasg Mognens cBera. Mcrounuku cera. [IpsMosimHeHOE pacmpoCTpaHEHUE
cera. 3atmeHuss ComHua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPayKECHHMsI CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBerta. [lomHoe BHyTpeHHEe
OTpaKECHHE

cBera. Mcnosb30BaHWE TMOJHOTO BHYTPEHHETO OTPAKEHUS B  ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xopa nyueit B nuH3e. Ontuyeckas cucreMa Qoroanmnapara, MUKpOCKONa U
Teneckomna. [ a3 kak ontuyeckas cucrema. bam3opyKocTh U 1aJbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel  HpioTona. Croxenue
CIEKTPAJIbHBIX LIBETOB. /ucnepcus cBera.

153.5.4.1. JleMoHcTpaIumu.

[IpsamMonuHEeHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonmyyenne wu300pax€HU B IUIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTryecKuil CBETOBO/I.

Xop ydeid B coOuparonieil JinHs3e.

X0/ Iy4ed B pacCerBaroIIeH JIUH3E.

[Tonyuyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

Monaens riasa.

Paznoxenue 6emoro cBera B CEKT.

[Tosryuenue 6enoro cBeTa NpU CIOKEHUH CBETA Pa3HbIX LIBETOB.

153.5.4.2. JlaGoparopHbie pabOThI U OBITHI.

HccnenoBanne 3aBUCUMOCTH YIjla OTPa)KEHUs CBETOBOIO Jiy4ya OT yrja naJcHusl.
N3ydeHne xapakTepucTUK M300pakeHus MpeaMeTa B IMIIOCKOM 3epkaine. MccnenoBanue
3aBUCHMOCTH yTJIa NIPEJIOMJICHHS CBETOBOIO Jiyda OT yIVIa MAJCHHUS HAa TPAHULE
«BO3yX-CTEKJIO».

[TonyueHnne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

Onpenenenue GOKYCHOIO pacCTOSHUS U ONTUYECKON CHIIbI COOMpArOLIEH JTUH3bI.
OnbITHI IO PA3IOKEHHUIO OEJIOro CBETA B CIIEKTD.

OnpITHI 0 BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJIEHUN Yepe3 I[BETOBbIC
(GUITBTPHI.

153.5.5. KBaHTOBEIE sIBICHUS.

Omnwitel  Pezepdopna u mnmanerapHas Mojenb aroma. Mopenbs atoma bopa.
Hcnyckanue u noraomnieHue ceera aroMmoM. KBaHTel. JInHeHyaTsie CIEKTPBHI.



PanunoaktuBHOCTh. Anb(a-, 6era- u ramma-usznydenus. CTpOCHHE aTOMHOTO
anpa. HykinoHnHass Moaens atoMHOro sapa. M3oromnsl. PagnoakTuBHbIE MpeBpallieHUsI.
[lepuon nosypacnaja aTOMHBIX sIZIEp.

SnepHbie peakuuu. 3aKOHBl COXPAHEHUsI 3apsIOBOTO KW MAaCCOBOIO YHCEN.
DHeprus cBsi3M aTOMHBIX sifiep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U JeJICHUs
anep. Ucrounuku sneprun CoJiHIla U 3BE3].

SnepHas osHepretuka. JIeMCTBUS paJMOAKTUBHBIX U3JIyYCHUH Ha JKHUBBIC
OpraHU3MBI.

153.5.5.1. JleMoHcTparumu.

CHexTphl U3Ty4YEeHUS U MOTJIONIECHUS.

CrexTpsl pa3Iu4HbIX ra30B.

CnekTtp Boaopoa.

HabGmronenue TpekoB B kamepe Bunbcona.

Pabora cuéryrika HOHU3UPYIOMINUX H3ITYUSHHH.

Peructpanust u3nmydeHus: IpupoIHbIX MUHEPATIOB U MPOTYKTOB.

153.5.5.2. JlabopaTopHbie pabOThI U OIBITHI.

HaGroieHre CIuIoMHbIX U JIMHENYAThIX CIIEKTPOB U3TyUCHHUSI.

HccnenoBanue TpeKOB: U3MEPEHNE SHEPTUU YaCTHUIIbI IO TOPMO3HOMY MyTH

(o gororpadusm).

N3mepenue paanoakTUBHOTO (PoHAa.

153.5.6. [ToBTOpPHTETHEHO-0000ITAIOIINI MOTYITb.

[ToBTOpUTENHEHO-0000MIAIOMUN MOIYJIb MPEAHA3HAYEH MJIs CHUCTeMaTH3allud U
0000111eHHs TPEIMETHOTO COJEP>KaHUS M OMbITA JIEATEILHOCTH, TPUOOPETEHHOTO MPU
W3y4eHUH BCEero Kypca (u3uku, a Takke I TMOATOTOBKA K OCHOBHOMY
rOCYJapCTBEHHOMY »JK3aMeHy M0 (H3UKe IS OOydYaroluXcs, BBIOPABIIUX 3TOT
y4eOHBIN TIPeIMET.

[Ipn w3yuyeHUM JTAHHOTO MOJIYJIS PEATU3YIOTCSI U CHUCTEMATU3UPYIOTCS BHJIbI
NEATeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTUKEHUE MPEAMETHBIX U
METaNpPEeIMETHBIX TJIAHUPYEMBIX PE3YyJIbTAaTOB 00yueHUs, (OPMUPYETCS] €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB MUCCIEIOBAHUS SIBICHUM MPUPOIBI
Y TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHITH (PU3NUECKUE SBIICHUS, TPUMEHSS

MOJIyYeHHbIC 3HAHUS, pemaTh 3ajJadyd, B TOM 4YHCJIE KauyeCTBEHHbIE U
DKCHEPUMEHTAJIbHBIE.

[IpyHUIMNNANBHO JEATENbHOCTHBIA XapakKTep IaHHOTO MOJYJS peaju3yercs 3a
C4€T TOTO, YTO OOYHYAIOIINECS BBIMOIHSIOT 33/IaHM, B KOTOPBIX UM Tpe/JiaracTcs:

HA OCHOBE IMOJYYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH (PU3UUECKUE
SABJIEHUS B OKPY’KAIOILIEH IPUPOJIE U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAyYHBIE METOABl HCCIEAOBaHUS (DU3UYECKUX SIBIICHUU, B TOM
yucye AJsl HPOBEPKU TUIOTE3 U MOTYyUYECHHS] TEOPETUUECKUX BBIBOJIOB;



OOBSICHATh HAay4YHbIE OCHOBBI HauOoJjiee BaXKHBIX JIOCTH)KEHUH COBpPEMEHHBIX
TEXHOJIOTUWA, HAmpuMep, NPAKTUYECKOTO MCHOJIb30BAHUS Pa3JIMYHBIX HCTOYHHUKOB
PHEPruM Ha OCHOBE 3aKOHA IPEBPAILCHHUS M COXPAHEHHS] BCEX M3BECTHBIX BHJIOB
SHEPIUU.

Kaxxnas U3 TeM JaHHOrO MOAYJS BKIIIOYAET 3KCHEPUMEHTAIBHOE HUCCIEAOBAHUE
obOobmiaroiero xapakrepa. Moayib 3aBepliaeTcsi IPOBEACHUEM IUArHOCTUYECKONW U
OLICHOYHOU PabOThI 32 KypC OCHOBHOTO 00111eT0 00pa30oBaHUAI.

153.6.1lnanupyemble pe3ynbTaThl OcBoeHUs (u3nKu (0a30BBIA ypOBEHb) Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

153.6.1. N3ydenne (uznkn Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUs
HAlpaBJICHO Ha JIOCTH)KCHUE JIMYHOCTHBIX, METANpPEAMETHBIX ¢  MPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

153.6.2. B pesynbrate usyueHus (U3MKA HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOyuaromerocss OyayT chopMHpOBaHBI CIEAYIONIME JUYHOCTHBIC
pe3yNbTaThl B YaCTH:

1)  HmarpuOTHYECKOro BOCIIUTAHHUS:

IIPOSIBJIEHNE HWHTEpPECa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
(bu3HUeCcKOl HayKU;

LHEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2)  TIpaxkIaHCKOTO W TyXOBHO-HPABCTBEHHOTO BOCIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXXJIEHUHM OOIIECTBEHHO-3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C TPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3UKH;

OCO3HAHHE BAXHOCTH MOPAJIbHO-ITUYECKUX TMPUHIUIIOB B JIEITEIbHOCTH
YUY€HOTI0;

3)  BCTETHUYECKOTO BOCIIUTAHUS:

BOCTIPUSITUE JICTETHMUYECKUX KauyecTB (PU3MUecKod HayKku: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4)  LEHHOCTH Hay4YHOIO IMO3HAHMS:

OCO3HAHME LIEHHOCTU (PU3NYECKON HAYKH KAaK MOIIHOIO MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM, BAXKHENIIIEH COCTABIAIOIIEH KYyIbTYpHI;

pa3BUTHE HAay4YHOW JIFOOO3HATENbHOCTH, WHTEpeca K HCCIeAoBaTelIbCKOM
NEeSTENbHOCTH;

5)  dopmupoBaHus KyJIbTYpbl 30POBbSi M 3MOILMOHAIBHOTO OJaromnoyIyqus:
OCO3HaHME IIEHHOCTH 0€30MacHOr0 00pa3a *KU3HU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHUpE, Ba)XXHOCTH TpaBUJ OE30MAaCHOTO IMOBEACHUSA Ha
TPAHCIIOPTE, HA JIOPOrax, ¢ 3JIEKTPUUECKUM U TEIIOBBIM 00OpYJA0BaHUEM B JOMAITHUX
YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HAaBBIKA peieKCHu, MPU3HAHUE CBOETO MpaBa HA OMMOKY U
TaKOI'o K€ IpaBa y APyroro 4eaoBeKa;



6)  TpyIOBOIrO BOCHUTAHUSA:

7)  aKTHMBHOE Yy4YacTHE€ B PENICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeIbHOM  OpraHW3alll{,  HACEJIEHHOI0  IyHKTa,  POJHOIO  Kpas)
TEXHOJIOTUYECKOM M COLMaJIbHOM HAMpaBICHHOCTH, TPEOYIOIUX B TOM 4YHUCIE U
(bu3HYECKUX 3HAHUM;

HMHTEpeC K MPAKTUYECKOMY U3YyUYEeHUIO Mpodeccuii, CBA3aHHBIX C (U3UKOM;

8)  YKOJIOTMYECKOTO0 BOCITUTAHMUS:

OpUEHTAIUs Ha TPUMEHEeHUE (DU3NUECKUX 3HAHUU JIJIs1 pelieHus 3a/1ad B 00J1acTH
OKpYyXalolel cpeapl, IUIAHUPOBAHUSA TIOCTYNIKOB M OLEHKM UX BO3MOXHBIX
MOCJIEJICTBUMN ISl OKPYKAIOUIEH Cpeibl;

OCO3HAHHME TJIOOATBHOTO XapakTepa SKOJOTUYECKHX TMpoOdJieM M MyTel ux
pelieHus;

9)  amanTanuu K U3MEHSIOMIMMCS YCIOBUSM COIMATBLHOM U IPUPOTHOMN CPEIIbI:
NOTPEeOHOCTH BO B3aUMOJICHCTBUY MIPH BBHIMIOJTHEHUHU UCCIICIOBAHUN U TTPOCKTOB

(bu3HYeCKOl HAPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JPYTHX;

MOBBIIIIEHUE  YPOBHS ~ CBOEM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUUYECKYIO
JEATEeNIbHOCTh;, TOTPEOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUN, B TOM YHUCIE
(bOopMyIUpPOBATh UJIEH, TIOHSTHS, TUITOTE3bI O (GU3UICCKUX O0BEKTAX U SBJICHUSX;

OCO3HaHUE NEePUIUTOB COOCTBEHHBIX 3HAHMN W KOMIIETEHTHOCTEM B 00JIaCTH
busuku;

IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMM;

CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aMMOCBSI3U MPHUPOIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YUCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

OIICHKAa CBOUX JICUCTBUI C Y4€TOM BIUSHUS Ha OKPYKAIOIIYI0 Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTEACTBUM.

153.6.3. B pesynprare msyueHus (U3MKA HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromierocss 0OymayT copMUpoBaHBI METANPEIMETHBIC PE3yJIbTATHI,
BKJTFOYAIOIIIHE MO3HABATEIbHbIE YHUBEpPCAIbHBIC y4eOHbIC JENCTBUS,
KOMMYHUKATHBHBIC YHUBEPCATbHBIC y4eOHbIC JEUCTBUA, pETYSTUBHBIE
YHUBEPCAJIbHBIC YUYCOHBIC ICUCTBUSI.

153.6.3.1. OBnageHue YyHUBEPCAIHHBIMH  y4YE€OHBIMH  IO3HABATEIHLHBIMHU
NEHUCTBUSIMU:

1) 0a30BbI€ JOTHUECKUE IEHCTBUMA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM OOBEKTOB (SIBICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIIMKU, OCHOBAHUS 11 0000IIEeHMS
U CpaBHEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH WM TIPOTHUBOPEUUS B paccMaTpuBaeMbIX (¢akTax,
JAHHBIX Y HAOJTFOICHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHUSIM;



BBISIBIISITh IPUYUHHO-CIICACTBEHHBIE CBS3M MPHU M3YYCHUH (U3UYECKUX SBICHUMN
U TIPOIECCOB, MPOBOANTH BBIBOJBI C WCIOJIB30BAHUEM JICIYKTUBHBIX M HHIyKTUBHBIX
YMO3aKIFOUCHUHN, BBIIBUTATH TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEITUYHH;

CaMOCTOSATENILHO BBIOMpaTh CHOCOO pemieHust ydeOHOW (Qu3nyeckod 3anayu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEUIEHUs, BbIOOpP HamOOJee MNOAXOIALIEIO C
Y4ETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTCPHUEB).

2) 0a30BBIE UCCIEN0BATEILCKUAE IEUCTBUS:

UCIIOJIB30BaTh BONPOCHI KaK HCCIICIOBATCIBCKUNA HMHCTPYMEHT ITO3HAHUS;
MPOBOJUTH [0 CAMOCTOSITENIbHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOXKHBIN (PU3nYecKuit
HKCIIEPUMEHT, HEOOJBIIIOE NCCIEA0BAHNE (PU3UYECKOTO SIBJICHMUS,;

OLICHMBAaTh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMAIINIO, TIOJYYCHHYIO B
XO/I€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENTHLHO (OPMYIHPOBATH OOOOIICHHWS ¥ BBIBOJBI IO pPE3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOXHOE JdalIbHEHIIIee pa3BUTHE GU3NUECKUX MPOLIECCOB,

a TaKXKe BBIABUTATH NPEANONOKEHUS 00 WX Pa3BUTHUH B HOBBIX YCJIOBHSX H
KOHTEKCTaXx.

3) paborta ¢ uHpopmarme:

MPUMEHSTh Pa3IMYHbIC METO/IbI, HHCTPYMEHTBI M 3aIPOCHI TIPH MTOMCKE M 0TOOpE
uH(OPMAITUHU WIH JJAHHBIX ¢ YYETOM NPEIJIOKCHHON yueOHOW (u3HUecKOor 3a/1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH NHHOPMALIHIO

Pa3IUYHBIX BUJOB U (OPM IPEACTABICHHUS,

CaMOCTOSTEIILHO BBIOMPATh ONTUMANBEHYIO (OpMY TpeacTaBlieHus MHGOPMAIINH
U WUTIOCTPUPOBATH pellacMble 3aJa4ll HECIOKHBIMH CXeMaMH, JuarpaMMaM#, HHOU
rpaduKoil 1 UX KOMOWHAIUSIMU.

153.6.3.2. OBnajneHue yHUBEPCAIbHBIMH YUEOHBIMH KOMMYHUKATHBHBIMH
JNICUCTBUSIMH:

1)  oOueHue:

B X0/ic OOCYXJIeHUs Y4eOHOTO MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX PadbOT U
MIPOEKTOB 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl U BBHICKA3bIBaTh HJICH,
HalleJIeHHbIEC Ha PEIICHHE 3a/1a4d U oAJIep KaHue OJaroxenareIbHOCTH OOLIEHUS;

COIIOCTABJISATh CBOM CYXACHHUS C CYXJICHUSIMH JPYTUX YYaCTHHKOB JIMAJIOTa,
OOHapy>KUBATh Pa3JInYUe U CXOACTBO MO3UIIHI;

BBIPA)KAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaxX; MyOJIMYHO
MPEACTABIATh PE3YJIbTAaThl BBIMOJHEHHOTO (U3UUYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIICIOBAHUS, TPOCKTA).

2) COBMECTHAs ACATEIbHOCTD (COTPYIHUYECTRBO):

MOHUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAJTLHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKON MTPOOIEMBI;



IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JNEHCTBUSA IO €€
JOCTUKEHHIO: PaCIpeNiesiTh POJU, 00CYk AaTh MPOLECChl U PE3yibTaThl COBMECTHOU
paboThI, 0000IIaTh MHEHUST HECKOJIBKHUX YEIIOBEK;

BBINIOJIHATH CBOIO YaCTh pa0OThI, JOCTUTAsl KAYECTBEHHOI'O pe3yibTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMU WIEHAMHU KOMAH/IbI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOWMHA MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOIEHCTBHS.

153.6.3.3. OBnageHue  yHHMBEPCAJIbHBIMU  Y4YEOHBIMHU  PEryJISTUBHBIMHU
NEHUCTBUSIMU:

1)  camoopraHuzaus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalMsIX, TPEOYIOIIUX st
peteHust PU3NIECKUX 3HAHUM;

OpPUEHTUPOBATbCA B PA3IMYHBIX  [OJAXOJAaX  MPUHITUS  PELICHUI
(MHAMBUTyaIbHOE, IPUHATUE PEUIECHUS B TPYyNIE, IPUHATUE PELICHUN TPYyNIoi);

CaMOCTOSATEIILHO COCTABJIAThH aJTOPUTM pELICHUS (PU3UUECKOM 3a/1auu WU I1JIaHa
UCCJEIOBAHUS C YYETOM HMMEIOIIMXCS PECypcoB MU COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEILICHHUI;

IPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

2)  CaMOKOHTpOJIb:

JIaBaTh OLIEHKY CUTYAlMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUYMHBI JOCTHKEHUS (HETOCTUKEHUS) PE3YIbTaTOB ACSITEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
¢u3nyecKkoro HCCIeIOBaHUS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIINXCA CUTYallUl, YCTAHOBIIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa L€ U YCIOBUSIM.

3)  SMOLMOHAJIBHBINA UHTEIUIEKT:

CTaBUTh CE€Osl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WIM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTroro.

4)  npunsarue cels U APYTHX:

pU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHUd (U3HYECKUX 3aJad WU B
YTBEPKJICHUSX HA HAYyYHBIE TEMbI U TAKOE KE MPaBO JPYroro.

153.6.4. [IpenMeTHble pe3ysbTaThl OCBOCHHUS TMpPOrpaMMbl 10  (Qu3MKe
(6a30BBIN YPOBEHB).

153.6.4.1. TlpenmeTHble pe3yIbTaThl OCBOCHHS TPOrPAMMBI 10 (DU3UKE K KOHILY
oOydeHust B 7 Kiiacce:

[IpenmeTHble  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJDKHBI — OTpaXkaTb
c(OpMUPOBAHHOCTD y O0YYAIOIINXCS YMEHU:



UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKHE SIBIICHUS, HAOIIOJEeHUE,
OKCIIEPUMEHT, MOJIENb, THUIOTE3a, SAUHUIBI (DU3UYECKUX BEIIMYWH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BemlecTBa (TBEpPIOE, KUAKOE, ra3000pa3HOE), MEXaHHUYECKOE
IBIDKEHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOACHUCTBYIOIIAs Cui, jAedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

pazimuuath sBieHUS (auddys3us, TEMIoBOE JBIKEHHE 4YacTHIl BeIECTBa,
paBHOMEPHOE JABWKCHHUE, HEPABHOMEPHOE JABWKCHHUE, WHEPIUS, B3aUMOCHCTBUE TEll,
paBHOBecHE TBEPIBIX TeJl C 3aKPEIUIEHHON OCBhIO BpallleHUd, Mepeaadya JdaBICHUS
TBEPABIMU TEIaMH, XKUIAKOCTIMU M TrazaMu, aTMOC(EpHOE NaBJICHHE, TUIaBaHHUE TeJ,
MPEBPAIICHUS] MEXaHUYECKOW HPHEPryur) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SIBICHUW B OKPYXKAIOIIEM
MUpEe, B TOM 4Hcle (U3NYECKHE SBJICHHUS B TPHUPOJAC: MPUMEPHI JBWKCHHUS C
pPa3TUYHBIMA CKOPOCTSIMU B KWUBOW W HEKUBOW MPUPOJIEC, NEHCTBUE CHIIBI TPCHUS B
PUPOJIC ¥ TEXHUKE, BIUSIHUE aTMOC(EPHOTO MaBJICHUS HA )KHBOW OPTaHM3M, IJIaBAaHUE
pBIO, pBIUArW B TEJE YEIOBEKA, NMPH 3TOM IEPEBOJIUTH IMPAKTUYECKYIO 3a71ady B
y4eOHYI0, BBIACISThH CYIIECTBEHHbIC CBOMCTBA (TPU3HAKN) (DU3NUYECKUX SIBJICHUM;

ONHMCHIBATh W3YYCHHBIC CBOMCTBA Tel M (U3UYCCKUE SBJICHHS, HCIOJB3YsI
dbusnueckre BeTUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh,
CpEIlHASI CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC Teja, CUJla TPEHHUs, J1aBlICHUE
(TBEpIOTO  TENa, KUAKOCTH, Ta3a), BHITAIKMBAIONIAS CUJa, MEXaHUYeckas pabora,
MOIIIHOCTh, TIUIEYO CHJIbI, MOMEHT CHJIbl, KO3(G(OUIMEHT TOJIE3HOrO0 JEHCTBUA
MEXaHU3MOB, KWHETWYECKas W TOTEHIUAIbHAs JHEPTrusi), MPU ONUCAHUU TPABUIHHO
TPaKkTOBaTh (PM3MUECKUI CMBICI UCIIOIB3YEMBIX BEJIMYHUH, MX 0003HAUCHUS U €IUHUIIBI
bu3HYeCKNX BEIWYUH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (HU3UIECKYIO
BEIMYMHY C JPYTUMU BEIMYUHAMH, CTPOUTh TpadUKH H3yUYEHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEJIMYUH;

XapaKTepHU30BaTh CBOMCTBA Tel, (DU3UYECKUE SBICHUS W MPOIECCHI, MCIOIb3YS
MpaBuUia CIOXKEHUsSI CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, TpaBWIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXpaHCHUS MEXaHWYECKOHW DJHEpPruHM, TpU OSTOM JaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMMCHIBATh €0 MATEMATUYECKOE BHIPAXKECHHE;

OOBSACHATH (DU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE CHUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTH MPUUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHWE W3 1-2 JIOTMYECKUX IIaroB ¢
WCIIOJIb30BaHUEM 1-2 M3yUEHHBIX CBOMCTBA (M3MUECKUX SBICHUN, (U3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;



pemate pacu€THble 3afaud B 1-2 JEHCTBUS, KCIMONB3Ys 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOLIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJa4u
3allMChIBaTh KPAaTKOE YCIIOBUE, MOJCTABIATH (PU3MUECKHE BEIUYMHBI B (POPMYJBI U
IPOBOJUTH PACUYEThl, HAXOAUTh CIPABOYHBIE JIAHHBIE, HEOOXOOUMBIE IUIS PEIICHHS
3aJ1a4, OLEHUBATh PEATUCTUYHOCTD MOIYYEHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NpoOJIEMbl, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIM (PU3HYECKHUX
METOJOB, B OINHCAHUU WCCIEIOBAHMS BBIIACHATh IPOBEPAEMOE MPEANOI0KEHUE
(runoTe3y), pasziuyaTh W HUHTEPIPETUPOBATH TOJYYECHHBIH pPE3yJIbTaT, HAXOJUTh
OLIMOKH B XOJI€ OMbITA, IPOBOJUTH BBIBOBI IO €r0 PE3yJIbTaTaM;

IPOBOJUTH OIBITH [0 HAOMIOJEHUI0 (PU3NYECKUX SIBICHUH WU (PU3MUECKHUX
CBOMCTB TeJI: (OPMYJIMPOBATH IIPOBEPSIEMbIE MPEATNOI0KEHUS, COOUPATh YCTAHOBKY M3
IpeJI0AKEHHOT0 000pyA0BaHus, 3aIIUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATH MPSMbIE HU3MEPEHUsS PACCTOSHHUS, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI M TEMIIEpPAaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX M LU(MPOBBIX NPUOOPOB,
3alMChIBATh IOKa3aHUs MPUOOPOB C YYETOM 3aJaHHON aOCONIOTHOM MOTPENIHOCTH
U3MEPEHUN;

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTU OJIHOM (PU3NYECKOM BEIUYHMHBI OT
JPYrol C HCHOJIb30BAHUEM IMPSAMBIX HM3MEpPEHUN (3aBUCMMOCTH IYTH PABHOMEPHO
JBWKYLLIErOCsl TeNa OT BPEMEHU ABMKEHHUS TEJd, CHJIBI TPEHUS CKOJIbKEHHS OT BEca
Tena, KauyecTtBa OOpabOTKH IMOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIbI TPEHHSI OT
IUIOIAAN CONPHUKOCHOBEHMSI TEJ, CWIbl YIPYrOCTH OT YUIMHEHMsI IIPY>KUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT O0bEMA MOTrpYKEHHOM YacTH Telna U OT IUIOTHOCTH
KUJIKOCTH, €€ HE3aBUCHUMOCTHM OT IUIOTHOCTH Tejla, OT IJIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TeJl0, YCIOBUHM IJIaBaHUs Tell, YCJIOBUM paBHOBECHUs pblyara U OJOKOB,
y4acTBOBaTh B IIJJAaHUPOBAHUM Y4YEOHOrO HCCIENIOBaHUS, COOMpPATh YCTAaHOBKY H
BBITMOJIHATh M3MEPEHHsS, CIEAysl MPEIOKEHHOMY IUIaHy, (PUKCHpPOBATh pe3yJbTaThl
MOJyYEHHOW 3aBHCHUMOCTH (PU3UYECKHX BEJIMYMH B BHUJAC MPEAJIOKEHHBIX TaONHIl U
rpauKoB, IPOBOAUTH BBIBOJIBI IO PE3YJIbTATAM HCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA
JKUJOKOCTH W TBEPAOrO TeENla, CWiIa TPEHUS CKOJIBKEHMS, [AaBICHHE BO3yXa,
BBITAJIKMBAOIIAS CUJA, JACHCTBYIOINAS Ha IMOrPYKEHHOE B IKUIAKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOro JEHCTBUSI MPOCTHIX MEXAHU3MOB), CIEAYs MPEIIOKEHHOU
MHCTPYKILUU: PU BBIIOJIHEHUN U3MEPEHUN COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYEHUE HCKOMOM BEJIMYUHBL;

coOI0IaTh TMpaBHJia TEXHUKU O€30MacHOCTH Npu paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

UMETh MPEJCTaBICHUE O TMPUHIMMNAX [EHCTBUS MNPHOOPOB U TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOILNAIOIIUECST COCYAbl, OapoMerp,
phlyar, MOABUKHBIN U HETIOABUKHBIN OJ0K, HAKJIOHHAS INTIOCKOCTH;



XapaKTepu30BaTh MPUHIUIBI ACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € HUCIIOJB30BAHUEM HMX OMHUCAHUSA (B TOM 4YHCIIE: MOAIIMITHUKY, YCTPOMCTBO
BOJOIPOBO/IA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), KCIONb3ys 3HAHHUS O CBOMCTBAaX (PU3MUYECKHX SIBJICHUA U HEOOXOAHMbIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUUA B IOBCEJHEBHOM JKU3HU [UIsi OOecrnedeHus
0e30MacHOCTH MpU OOpalleHUH C NpubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsI 3J0pOBbS U COOJIIOJEHUS HOPM OSKOJOTUYECKOrO IIOBEJCHUS B
OKpY’Karolen cpeae;

OCYILECTBIATh OTOOP UCTOYHHUKOB MH(popMaluu B MIHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM IOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINUXCS 3HAHUW U MYTEM CpPaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIJIEISATh MH(DOPMALIMIO, KOTOPas SBIISETCS MPOTUBOPEUUBON
WJIM MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBHINOJHEHUM YYEOHBIX 3aJaHUl Hay4YHO-IOMYJISIPHYIO
IUTEPATYpy (PU3UUECKOrO COJAEpKAHMS, CIPABOYHBIE MAaTepHalbl, PECYpPChbl CETH
WurtepHer, BiaageTh NOpu€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa30BaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbIE U YCTHBIE COOOIIEHHS] HA OCHOBE
2-3 UCTOYHUKOB UH(pOPMAIIMH, B TOM YHCIIE MyOJIUYHO NPOBOAUTH KpaTKUE COOOIEHUS
O pe3yjibTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEAOBAHMM, MPU OSTOM TPaAMOTHO
UCIIOJIb30BaTh W3YYCHHBIA TMOHATUWHBIN anmapat Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALNEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAHUN paclpeaeisiTh
O0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJjauaMu, CJIEIUTH 3a
BBIMOJJHEHUEM TIUJIaHA JEHCTBHl, OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JACSITEIHbHOCTD
Ipynnbl, BBICTpaMBaTh KOMMYHUKAaTUBHOE B3aMMOJECHCTBUE, YYHUTHIBas MHEHHE
OKpPYXaroLIuX.

153.6.4.2. IlpenMeTHble pe3ysIbTaThl OCBOEHHS IPOrPAMMBI 110 (PU3UKE K KOHILY
oOyueHus B 8 kiacce:

[IpenmeTHble  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHMIA:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUS BEIIECTBAa, KPUCTAIMYECKUE M amop(dHbIe Tena,
HACBIIIECHHBI M HEHACBIIICHHBIN I1ap, BIAXHOCTh BO3/yXa, TEMIEPATypa, BHYTPECHHSS
DHEprus, TEIUIOBOM JBUTATEIb, 3JIEMEHTAPHBINA 3JIEKTPUUYECKUN 3apsifl, dIEKTPUUECKOE
110JI€, TPOBOJHUKH U JTUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JI€;

pa3nuyarh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATUE, TEIUIONEPeIaya, TENI0BOe
paBHOBECHE, CMauMBaHHWE, KaNWUISAPHbIE SBJICHUS, WCHApPEHUE, KOHACHCALMS,



IJIaBJIEHUE, KpUCTAILIU3aIus (oTBEpEBaHUE), KUIIEHUE, Terionepeaada
(TerIONpPOBOAHOCTh, KOHBEKIUS, HU3ITYyYECHHUE), AJIEKTpU3alUs TeJ, B3aUMOJICHCTBHE
3apsiioB, JACHCTBUSI AJEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE
MarHuTOB, JCHCTBHE MArHUTHOTO MOJis HAa MPOBOJHHUK C TOKOM, 3JEKTPOMArHUTHAas
WHIYKIMS) 10 ONUCAHMI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBIICHHM B OKpYKaroleM
MHUpE, B TOM 4ucie (U3NYECKHe SBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSHKCHHE U
KaWUISIPHBIE SIBIGHUS B TPUPOJIE, KPUCTAIBI B Tpupoze, uziydeHue CoiHIa,
3aMep3aHue BOJAOEMOB, MOPCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUUECKHE SIBJICHUSI B aTMOC(EpPE, IEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, Jpeid MoIOCOB, POIb MATHUTHOTO TMOJS JUIsl KU3HUA Ha 3emiie, MOJISPHOe
CUSTHUE, TIPU STOM TIEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO, BBIICTSTh

CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3UICCKUX SIBJICHUM;

ONMCHIBATh W3YYCHHBIC CBOWCTBA Tel H (DU3UYECKUE SIBICHHS, HCIIOIB3YS
¢dbu3nyeckre BEIMYMHBI (TeMIepaTypa, BHYTPEHHSIE JHEPTHs, KOJWYECTBO TEIUIOTHI,
yJelibHas TEIIOEMKOCTh BEIIECTBA, yJEJbHasl TEIUIOTA IUIABJICHMS, yJIE€JIbHas TEIUIOTa
napooOpa3oBaHus, yJeldbHas TEIJIOTa CrOPAaHMs TOIUIMBA, KOAI(PPUUIMEHT MOJIE3HOTO
JNEeWCTBUSl TEIUIOBOM MAIMHBI, OTHOCUTENIbHAS BJIQXXHOCTh BO3AYyXa, SJEKTPUUECKUN
3apsijl, CUJIa TOKa, AJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIICHUE MPOBOAHUKA, YIETBbHOE
COTPOTHUBJICHUE BEIeCTBa, paboTa U MOIIHOCTh AJIEKTPUUECKOr0 TOKA), MPU ONMKUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UYECKHUM CMBICI HCIIOJIb3YyEMbIX BEJIMYWH, 0003HAYCHUS U
eAMHUIIBI  (U3HYECKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIUE JIAHHYIO
bu3MUECKyI0 BEIWYUHY C JIPYTUMU BEIMYMHAMH, CTPOUTH TpaduKH HW3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tei, (DU3UYECKUE SBICHUS W MPOIECCHI, MCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEILECTBA,
MPUHIIUI CYTIEPIIO3UIMU MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia,
3akoH Oma Jj1sl ydacTka 1enu, 3akoH Jlxoyns-JIeHna, 3akoH COXpaHEHUs YHEPTHUH, TIPU
ATOM YMETh (DOPMYJIMPOBATH 3aKOH U 3aMKHCHIBATh €r0 MAaTEMATUUECKOE BBIPAKECHUE;

OOBACHATh (PUBMUECKHE MPOIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUUYUHHO-
CIIEICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHWE U3 [-2 JIOTMYECKHMX 1IaroB c
UCIOJIb30BaHUEM 1-2 U3Yy4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (HU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarh pacy€THbIe 3aJaud B 2-3 JCUCTBUS, UCHOJB3YS 3aKOHBI U (HOPMYIIBI,
CBs3BIBAIONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajgu3a yCJIOBHUS 3aJauud
3aMUCBhIBATh KPATKOE YCJOBHUE, BBISBIATh HENOCTATOK JAHHBIX NJIs PELICHUS 3aJ]layH,



BBIOMPATH 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE ISl €€ PelleHuUs, IPOBOAUTH PACUETHI U
CpaBHHUBATH MOJIYYCHHOE 3HAYCHHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JIAHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIH (PU3HUECKHUX
METO/IOB,  HWCIIOJIB3ys ~ ONHCAHWE  WCCICAOBAHUS,  BBIICIATH  MPOBEPSIEMOE
MPEANOI0KEHNEe, OIICHUBATh TPABWIBHOCTH TMOpPSIIKA TPOBEICHUS HWCCIICIOBAHMS,
MIPOBOJIUTH BBIBOJIBI;

MIPOBOJIUTH OIBITHI IO HAOJIOJACHHUIO (PU3NYECKHUX SBICHUN WMIN (PU3NYECKHUX
CBOMCTB TeJ (KaNmWJIISIPHBIC SBJICHUS, 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro o0béMma,
TEMIIEPaTypbl, CKOPOCTH TPOIIEcca OCTHIBAHUS M HATPEBAHUS MPHU M3IIYYCHUU OT IIBETA
u3Iydaronie  (IOorIomaroIiel) MOBEPXHOCTH, CKOPOCTh HCIApPeHHs BOABI  OT
TEMIIEpaTyphl KUAKOCTH U IUJIOMAau €€ TMOBEPXHOCTH, DIEKTpU3alus Tel U
B3aMMOJICUCTBHE JJICKTPUUECKHUX 3apsiioB, B3aUMOJCHCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3aIlsl MAaTHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, IEWCTBHSI MATHUTHOTO TIOJIS
HAa TPOBOJHWK C TOKOM, CBOWCTBAa JJICKTPOMAarHWTa, CBOWCTBA AJICKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (opMyIuMpoBaTh MPOBEPSIEMBbIC MPEANOIOKEHUS, COOUPATh
YCTAaHOBKY W3 TPEIJIOKCHHOTO OOOpYJOBaHHS, ONMHUCHIBATH XOJ ONBITA |
bopmMyJIHpPOBATH BHIBOJIBI,

BBITIOJHATD TPSMBIE HM3MEPEHHUS TEMIIepaTyphbl, OTHOCHTEIBHON BIAKHOCTH
BO3/lyXa, CHJIBl TOKAa, HAMNPSOKCHHUS C HCIIOJIB30BAaHUEM aHAJOTOBBIX MPHOOPOB H
JATYMKOB (PU3NYSCKUX BEIHMYMH, CPaBHHBATh PE3yJibTaThl HM3MEPEHUN C yd4ETOM
3ajaHHON aOCOFOTHON TIOTPEITHOCTH;

NIPOBOJIUTh WCCIIEAOBAaHWE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT
JPYrol C WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHHHN (3aBUCHMOCTH COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMIaJd TOTMEPEYHOT0 CEUYEeHHUS U YACIBHOTO
COTPOTHUBJICHHUS BEIECTBA MPOBOJIHUKA, CHJIBI TOKA, WAYIIETO 4Yepe3 MPOBOJIHUK, OT
HAMPsDKCHUS HA TMPOBOJHUKE, WCCIIENOBAHUE TOCIEAOBATEIHHOTO M TapajlIeIbHOTO
COCIMHECHUN TPOBOJHUKOB): IUIAHUPOBATh WCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIEIys MPEIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJIbTaThI
MOJIYYCHHOW 3aBHCHUMOCTH B BHUIE TaOIUI] W TpaduKOB, MPOBOAUTH BHIBOABI TIO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh  KOCBEHHBIC  W3MepeHUs  (usmyeckux  BenuuyuH  (yaenabHas
TEIJIOEMKOCTh ~ BEIIIECTBA, CONPOTUBJIICHWE TPOBOJAHMKA, padoTa W  MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUTAHUPOBATh W3MEPEHHs, COOMpPATh JKCIEPUMEHTATHHYIO
YCTaHOBKY, CIIEAYs MPEII0KEHHOW HHCTPYKIIUHU, U BBIYHCIISATH 3HAYCHUE BEJIMYMHBI,

coOI0IaTh TMpaBHJia TEXHUKU O€30MacHOCTH Npu paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C MCIIOJIb30BAHUEM HMX ONMUCAHUS (B TOM YHCJIE: CHCTEMa OTOIUJICHUS TOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYHK DIICKTPHUCCKOU



DHEPTUHU, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENbHBIE AJIEKTPONPUOOPHI
(mpumepsbl), SIEKTPUUECKUE NPEAOXPAHUTENHU, SIEKTPOMATHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), WCIONB3YysS 3HAHUS O CBOMCTBAX (DHU3MYECKUX SBICHUU W
HE00X0AUMblIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHbBIEC TPUOOPHI 1O
CXeMaM M CXEMAaTHYHbIM PUCYHKaM (KHUIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTellb BHYTPEHHETO CrOpaHMsi, SJEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI AJICKTPUYECKUX IIEMEeH C IMOCAe0BATEIbLHBIM M TapasuieIbHbIM COEIUHEHUEM
AJIIEMEHTOB, pa3auyasi yCJIOBHbIE 0003HAUCHHUS DJIEMEHTOB JIEKTPUUECKUX 1IETICH;

OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMALMIO O MPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HHM JUIsi oOOecreueHus
O0e3omacHOCTH TMpU OOpalleHHH ¢ NpuOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUs 370pOBbS U COOJIOJIEHUS HOPM OSKOJOTUYECKOTO TIOBEJCHUS B
OKpYXaroUIen Cpeie;

OCYILECTBIISITH MOUCK MH(pOopMannu (u3ndeckoro coaepxanus B IHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJIC/IATh MH(OpMAINIO, KOTOpas SBISETCS MNPOTUBOPEUMBOM WM MOXKET OBbITh
HEI0CTOBEPHOM;

WCIIOJb30BaTh TPHU BBIMOJHEHUM YYEOHBIX 3aJaHUN  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MYECKOro CoOJep)KaHMs, CIPABOYHBIE MaTepHalibl, PECypChl CETU
WurtepHer, BiuageTh nOpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHWE YCTHBIC COOOICHUsS, 00001mast
uHGOPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB, B TOM YHCJIE MyOJWYHO MPEICTaBIATH
pe3yabTaThl MPOEKTHOW WIIM KCCIIEIOBATENIbCKON AEATEIbHOCTH, MPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIA TMOHSATUWHBIN ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUEN;

MIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIAEAOBAHUN (PU3UYECKUX MPOILIECCOB
pacrpefiensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTABJICHHBIMH 3aJ1auaMH,
CJICIUTh 3a BBIMOJHEHUEM IUIaHA JACHUCTBUM U KOPPEKTUPOBATH €ro, OIICHUBATH
COOCTBEHHBIH BKJIaJl B JCATEILHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, MPOSBIISS TOTOBHOCTh pa3periaTh KOH(PIUKTHI.

153.6.4.3. IlpeameTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBbI 1O (PU3UKE K KOHITY
oOydenus B 9 kiacce:

[IpenmeTHble  pe3yibTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YHAIONTUXCS YMEHHUIA:

WCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUE€Ta, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEIHHOCTh MEXAaHWYECKOTO JBMXEHUS, nedopmarus (yrnpyras, TiacTUdecKasi),
TpEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh M TMEPErpy3KH, ILIEHTP



TSOKECTH, aOCONIOTHO TBEPIOE TEJO0, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHWYEeCKue KoieOaHus W  BOJIHBI, 3BYK, HWHOQpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKalda 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl HUCIYCKaHWS W TOTJOIIeHus, anbda-, 6era- W ramMma-
U3TTy4YEHUS], U30TOTIBI, siIepHAs SJHEPTETHKA;

pasznuuath SBICHHUS (PaBHOMEPHOE W  HEPaBHOMEPHOE TMPSIMOIHMHEWHOE
JBUKCHHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOJHOE MajeHHE Te,
paBHOMEpPHOE JIBIDKEHHWE 110 OKPYXXHOCTH, B3aMMOJCHCTBHE Tell, PEaKTUBHOE
JBKEHUE, KoyieOaTelbHOE IBMIKEHHUE (3aTyXalolllhue W BBIHYXKICHHBIE KOJeOaHus),
pPE30HAHC, BOJHOBOE JBMIKEHHUE, OTPAKEHHUE 3BYKa, MIPSIMOJIIMHEMHOE paclpoCTpaHEHuE,
OTpa’K€HUE U MPEJIOMJICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IOKEHUE
O0ermoro cBeTa B CIEKTP U CIOXEHHE CIEKTPAJIbHBIX LIBETOB, JAUCIEPCHsI CBETa,
€CTECTBEHHAsl PaJIM0aKTUBHOCTb, BOSHUKHOBEHUE JTMHEHYATOrO CIIEKTpa U3IYUYEHHs) 110
OIKCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE
(U3HYECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE HM3YUYCHHBIX (PU3MUECKHX SBICHHI B OKpY KAIOIIEM
mMupe (B TOM umcie (u3nUecKre SBICHUS B MPUPOJAE: MPUIUBBI U OTJIUBBI, ABHKECHUE
taneT COJTHEYHOM CHUCTEMBI, PEaKTUBHOE JIBIDKEHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE, CECMUUECKHUE BOIHBI, I[yHaMH, 9X0, I[BETa Tel,
ONTHYECKUE  SIBJICHUS B  TPUPOJE, OHOJOTHYECKOe  JCHCTBHE  BUIUMOTO,
yIbTPa(UOIETOBOTO M PEHTIC€HOBCKOTO M3JIYYEHUHM, €CTECTBEHHBIH PpPaTuOaKTUBHBIN
boH, KOCMUYECKHE JIy4d, pATUOAKTUBHOE W3IIyYCHHE MPHUPOAHBIX MHUHEPAJIOB,
JeiCTBUE paJMOAKTUBHBIX M3JIyY€HUH HA OPraHMU3M YeJOBEKa), PU 3TOM MEPEBOAUTH
NPAaKTHUUECKYIO 3ajadyy B y4eOHYIO, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(bu3HYECKUX SBICHHUI;

ONKCHIBAaTh HM3YyYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, HCHOIb3Ys
¢uznyeckue BEMTUUYUHBI (CPEelHsss U MTHOBEHHAs CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBUKCHHUH, YCKOPEHHE, MepeMellleHue, MyTh, YIJoBas CKOPOCTh, CHJIa TPEHUs, cuia
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MaJieHus, BEC Tella, UMITYJIbC Tea,
UMITYJIEC CUJIBI, MEXaHW4YecKass paboTa W MOIIHOCTh, NMOTEHIMATbHAS DHEPrHs Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMAJIbHAS DHEPTHs CXKATOW MPY>KUHBI,
KUHETUYECKasi YHEPIHsl, MOTHAsE MEXaHU4eCKasi JHEPTHsl, IEPUO]] U 9acTOTa KOJIeOaHHH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHa, CKOPOCTb CBETa, IMOKa3aTeib
MPEJIOMJICHUS] CpPEJbl), MPU ONHUCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHM CMBICIT
UCIOJIb3yEMBbIX BEJIMYMH, O003HAUYEHUS W €AUHMIBI (PU3MUYECKUX BEJIMYUH, HAXOJUTh
(GopMyIibl, CBS3BIBAIOLIUE JaHHYIO (U3WYECKYIO0 BEJIMYMHY C JPYTMMH BEIUYHHAMU,
CTPOUTH IrpapuKu U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOWMCTBA TeJl, (PU3NUYECKUE SIBICHUS U MPOIIECCHI, UCIOJIb3Ys
3aKOH COXPAHEHHUs HHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3ULIUN



CWJI, TPUHIMN OTHOCUTENbHOCTH ['ammmes, 3akoHbl HprOTOHa, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS M TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
W MAacCOBOTO YHCEN MPHU SACPHBIX PEAKIHUAX, MPU ITOM (OpMyIMpoBaTh 3aKOH U
3aIllMChIBATh €70 MaTEMATHUECKOE BBIPAKECHUE;

OOBSICHATh (PU3NYECKUE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMd  TPAKTHUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHME ™3 2-3 JIOTWYECKUX IIaroB ¢
UCIIOJIb30BaHUEM 2-3 W3YYCHHBIX CBOWCTBA (PH3WYCCKUX SBICHHH, (HU3MUICCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemats pacdy€THble 3amavd (ONMUpAOIIMEcs Ha CHCTeMy W3 2-3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE
aHaJM3a yCJIOBUSA 33/1a4d 3alHChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE WU
M30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIBbI, HEOOXOIUMBIE ISl PEIICHHUS,
MPOBOJUTh Pacy€Thl W  OIEHWBATh PEATUCTUYHOCTH IMOJTYYECHHOTO 3HAYCHUS
(br3UYECKON BEIMUUHBIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIH (PU3HUECKHUX
METOJIOB,  HWCIOJNB3ys  ONWCAaHUE  HCCICNOBAHUS,  BBIACIATH  MPOBEpsIieMOE
NPEINONIOKeHNE, OIEHUBATh MPABWIBHOCTh TOPSAKA TPOBEICHUS WCCIEIOBAHMUS,
IIPOBOJIUTH BHIBOJIHI,

UHTEPIPETUPOBATH PE3YJIHTATHI HAOJIOICHUIA U OTIBITOB;

IIPOBOJIUTH OMBITH MO HAOMIONCHUIO (PU3UYECKUX SIBICHUNA WU (PU3MUECKHX
CBOMCTB TeN (M3y4eHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS JHEPIHH,
3aBUCUMOCTh TIE€pHOJIa KoJIeOaHUW TMPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYZIbI MajbiX KoJIeOaHUH,
OpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, pasliokeHHe Oeloro cBeTa B CHEKTD,
U3y4YEeHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajleé W CBOMCTB M300pa)KEHUS
npeaMeTa B coOuparoleil JuH3e, HaOMIOJeHHE CIUIOMIHBIX M JIMHEHYAaThIX CIEKTPOB
U3JIyYEHHUs): CaAMOCTOSATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
00OpyI0BaHUS, ONMMCHIBATH X0 OTBITA U €r0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBOIHI,

MIPOBOUTH MTPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX H3MEPEHUM, OTIPEACTISiS CpeIHee
3HaYE€HUE U3MepsAeMOM BeNMUYMHBI ((POKYCHOE paccTOosTHUE CcoOuparoneil JuH3bI),
000CHOBBIBATh BBIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEIHHOTO TPUOOPA);

NPOBOJNUTh  WCCIEAOBaHWE  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYUH  C
UCTIONB30BAaHUEM TIPSAMBIX HM3MEpPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBIDKEHHWM 0€3 HayalbHOW CKOpPOCTH, TIepuoaa KoJieOaHuM
MaTEMaTUYECKOTO MAsTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJila OTPAKEHUS CBETa OT
yriia majeHus ¥ yIyia MpeloMIIeHUs OT yIJia TMaJeHus): TJIaHUPOBAaTh HCCIEAOBAHHUE,
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY, (DUKCHpOBATh PE3yJbTATHl IMOJTYYECHHOU



3aBHCUMOCTH (PU3UYECKUX BEJITUYMH B BUJE TaOIHIl U TpaUKOB, IPOBOAUTH BBHIBOJIBI 110
pe3ysbTaTaM MCCIIEIOBAaHUS;

IPOBOAUTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIUYUH (CPEIHssE CKOPOCTh U
YCKOpEHHE TeJla MPU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOJHOIO MaJCHHS,
XKECTKOCTh MPYKUHBI, KOIPOULUHUEHT TPEHUS CKOJIBXKEHHUS, MEXaHuueckas pabora u
MOIIIHOCTh, YacTOTa M NEepUoJ KoJeOaHW MaTEeMaTUYECKOTO0 U MPY>KHMHHOTO
MasTHUKOB, ONTHYECKass Cujia COOMpaoIIe JUH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHHUs, COOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEPEHMs, CleAys MPEAJIOKEHHONM MHCTPYKIUH, BBIUUCISATH 3HAUCHHWE BEJIIMYMHBI U

aHAIM3UPOBATh TMOJYYEHHBIE PE3yJbTAaThl 'Cc y4€TOM 3aJaHHOM MOTPENTHOCTU
U3MEpPECHUN;

coOI0OJIaTh TpaBHJIa TEXHUKU O€30MacHOCTH Tpu padboTe ¢ 1abopaTOpPHBIM
000pyTI0BaHUEM;

pa3nuyaTh ~ OCHOBHBIE  TNPHU3HAKM  U3YYEHHBIX  (U3MUECKUX  MOJCIIECH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYEYHBIH HCTOYHUK CBETa, JIyY,
TOHKas JINH3a, TUIAaHEeTapHAast MOJAENb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPUHIUMBI ACHCTBUS W3YUYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C HCHOJB30BAHUEM HX ONUCAHUS (B TOM 4YHUCIE: CIOUAOMETpP, AATYUKU
TIOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, MePHUCKoII, (poToamnmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, JJO3UMETp, Kamepa BuibcoHa), HCHONB3Ys
3HaHMSI O CBOMCTBax (DM3MYECKUX SBJICHHMM M HEOOXOAUMBbIe (QU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MTPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-IIPAKTHUUECKUX 3aj[ay, ONTUYECKUE CXEMbl JUIsl MOCTPOEHUs M300pakeHUil B
IJIOCKOM 3€pKajie U COOMpAroIIeH JTNH3E,

IPUBOJUTH MpPUMEPHI (HAXOAUTh HH(POPMALMIO O MPUMEPAX) MHPAKTHUYECKOrO
UCTIONb30BaHUS (PU3MUECKUX 3HAHW B TOBCEIHEBHON KU3HU [UIsI OOECHedeHUs
O0e3omacHOCTH MpU OOpalleHUH C NpudOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 370pPOBbsi U COONIOJCHHUS HOPM DKOJOTHYECKOTO TIOBENCHUS B
OKPY’KarolIEn CpeELE;

OCYIIECTBIATH MOUCK HHPOpMaru B HTepHETe, caMOCTOSTENIEHO POpMYTHPYS
MOWCKOBBIM 3ampoc, HaxXOAUTb WYTH ONPEIEICHUS JIOCTOBEPHOCTH MOJIYyYEHHON
uH(pOpMAaIIMU HAa OCHOBE MMEIOIIMUXCS 3HAHUH U IONOJHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BaTh IPU BBIMNOJHEHUMM YYEOHBIX 3aJaHUM HAyYHO-IOIMYJISIPHYIO
JUTEpaTypy, CIpaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT, BiaaeTh mpuéMaMu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HH(GOpMalLMKW M3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;



co3/laBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMAIlMU W3 HECKOJbKMX HCTOYHUKOB, IyOJUYHO MPEACTaBIATh pPE3yJbTaThl
IIPOEKTHOW WJIM UCCIIEIOBATENIBCKON NESITENBHOCTH, IIPA 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYEHHBIM MOHATUMHBIMA ammapaT W3y4aeMmMoro pasiena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE IIPE3EHTALUEN C YUETOM OCOOCHHOCTEN ayJUTOPUH 00YUarOIIUXCS.



