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153. ®enepanpHas pabouas mporpamma o yueoOHoMmy npeamery «Duznkay
(6a30BbIil YPOBEHB).

153.1. ®enepanpHas pabouyas TmporpaMma IO y4eOHOMY TpPEAMETY
«Duzuka» (0a30BBIM ypoBeHb) (mMpeameTHass o0jacTh «EcTecTBEHHO-HAy4YHbIC
peaMeThI») (J1ajiee COOTBETCTBEHHO — IIporpaMma 1o pusuke, pusnka) BKIOYACT
MOSICHUTETIbHYIO 3alUCKy, CcojepxaHue OOydeHHUs, MIIAaHUPYEMBbIE pe3yJIbTaThl
OCBOEHUS MPOTPaAMMBI 10 (PU3UKE.

153.2. [losicautenpHas 3amucka.

153.2.1. [Iporpamma 1o Gu3rKe Ha YpPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
COCTaBJIEeHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON padoyel mporpaMmbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeameTa « Du3ukay.

153.2.2. Conepxanue  mporpaMMmbl MO0 (U3MKE  HANpaBlIeHO  Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH  oOyvaromuxcs U
OpraHM3alMi0 U3yuyeHus (PU3MKU Ha JESITeIbHOCTHON OcHOBe. B mporpamme mo
(Gu3MKe YYMTHIBAIOTCS BO3MOXXHOCTH YYEOHOro TpeIMeTa B pealu3aluu
tpeboBannii ®PI'OC OOO K MmiIaHUPYEMBbIM JUYHOCTHBIM M MeETalpeAMETHBIM
pe3ynpTaTamMm OOydYeHHs, a TaKkKe MEXIPEIMETHBIC CBSA3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHMsl.

153.2.3. [Iporpamma 1o ¢u3KKe yCTaHABIMBAET pacmlpeeieHrue yuyeOHOTo
Marepuaia Mo rojJaM oOydyeHus (MO KjaccaMm), MpejaraeT MIPUMEPHYIO
MOCIIEZIOBATEIPHOCT, HM3yYeHUSI TEeM, OCHOBAHHYI0 Ha JIOTHKE DPa3BUTHS
MPEIMETHOTO COIEP)KaHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

153.2.4. Ilporpamma 10 (u3uke pa3paboTaHa C I1EIbI0  OKa3aHUs
METOMYECKON TOMOIIM YYUTENIO B CO3/IaHUU pabodeil MporpaMMsbl 1o yueOHOMY
npeIMeTy.

153.2.5. ®usuka SIBJISIETCS CUCTEMOOOPa3YIONIUM VIS
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, TMOCKOIBbKY (DHU3MUECKHE 3aKOHBI

JeKaT B OCHOBE TIPOIIECCOB W SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,



acTpoHOMHUEH U (U3NYECKON reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTHUHY MUpa, IPEIOCTaBIseT HanOoee sicHble 00pa3Ibl MPUMEHEHHUS HAyYHOTO
METO/1a TMIO3HAHMS, TO €CTh CIIOCO0A MOJYYEHHSI IOCTOBEPHBIX 3HAHUI O MHPE.

153.2.6. OgHa U3 MaBHBIX 3a7a4 (PU3MUECKOro 0Opa3oBaHUsI B CTPYKTYpeE
oOmmiero oOpa3oBaHUsI COCTOMT B  (POPMUPOBAHUU  €CTECTBEHHO-HAYyUHOU
I'PaMOTHOCTH M UHTEpECa K HayKe y 00y4YaroIuXcsl.

N3yuyenne ¢u3nku Ha YriIyOJE€HHOM YpOBHE TMPEAINOaraeT OBJaJICHUE
CIIEIYIOIMMU KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTB:

HAy4YHO OOBSICHATDH SBJICHHUS,

OLICHMBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOT'O UCCIIECIOBAHNUS;

UHTEPIPETUPOBATh JAHHBIE U MCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIYYE€HUS BBIBOJIOB.

153.2.7. llenu wu3y4yenus (GU3MKH HA ypOBHE OCHOBHOTO  OOIIEro
oOpa3oBaHUs ONpENeNeHbl B KOHUENIMU NPErnoJaBaHUsd Y4YeOHOro mpeaMera
«Dduzuka» B o0paszoBarelnbHbIX oOpranmzanusix Poccuiickoit  ®Denepanuu,
peanu3yrouux OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

153.2.8. llenu u3yueHus: GuU3MKH:

NpuoOpEeTEeHNE HHTEpeca W CTPEeMJICHHS OOydYaroluxcsi K HaydyHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE WX HHTEIUIEKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHMsS U (popMuUpOBaHHE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

(opMHpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YEeHHs] OCHOB
CTPOEHHUS MAaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dopMHpoBaHUE MPEACTaBICHUN O ponu (U3MKK ISl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymieit
poeCCHOHAIBHOW  JACATEILHOCTH, CBS3aHHOHM C (PU3MKOHM, IIOArOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTikeHre 3TUX 1eedl mporpaMMbl Mo (U3UMKE HA YPOBHE OCHOBHOIO



o01miero o0pa3oBaHus 00ECTICYNBACTCS PEIICHUEM CIIEAYIONMNX 3a/1a4:

npuoOpeTeHue 3HaHMW O  JUCKPETHOM  CTPOGHUHM  BEIECTBA, O
MEXaHUYECKUX, TETIOBBIX, JJICKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npUOOpEeTeHNEe YMEHUNM ONMUCHIBATh M OOBACHATH (DU3MYECKUE SIBIICHUS C
UCII0JIb30BAaHUEM TOJIYYCHHBIX 3HAHUK;

OCBOCHHME METOJOB PpEIIECHUS TMPOCTEHIIMX pPacu€THBIX 3adad ¢
UCTIOJIb30BaHUEM buznyeckux MoJIeTieH, TBOPUYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHM HAOIIOIATh MPUPOIHBIC SIBJICHHUS W BBITIOJHSATH OIIBITHI,
71a0opaTopHble pabOThl U 3KCHEPUMEHTANIBHBIE HCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE NPHUEMOB pabOThl ¢ HHPOpMAIMEn (PU3NYECKOTO COAEepNKaHUs,
BKIItoUasi WHGOPMALMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HKH, aHalu3 U
KPUTHUECKOE OlIEHNBaHNE NH(POPMAITNH;

3HAKOMCTBO €O chepaMu MpodheCCUOHATIBHON JeSTeIbHOCTU, CBI3aHHBIMU C
GuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
du3znyecKoil HayKH.

153.2.9. OGmiee yncno 4acoB, peKOMEHIOBAHHBIX 7Sl U3yYeHUsS] (PU3UKHA Ha
0a3oBoM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Hefiento).

[Ipenyiaraemelii B mporpaMmMe 1o (pu3MKe nepeueHb J1adbopaTopHbIX padoT U
OTIBITOB SIBIISIETCS. PEKOMEIOBATEIbHBIM, YUUTENb JCJIaeT BHIOOP MIPH MPOBEIACHUU
7abopaTopHbIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMid, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa 10 (hH3HKe.

153.3. Conepxanue oOydeHus B 7 Kiacce.

153.3.1. ®usuka u e€ posib B MO3HAHUU OKPYKAIOIIET0 MUPA.

®usuka — Hayka o npupone. SABneHus npupoabl. Ousznueckue sBICHUSA:
MEXaHUYECKHUE, TEIJIOBbIE, DJIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznueckre BeauuuHbl. M3mepenue ¢usmdeckux BenuuuH. Duznueckue

npudopsl. [lorpenHocts u3mepennii MexxiyHapoiHasi cucteMa euHuLI.



Kak ¢usnka w Jgpyrue ecTeCTBEHHBIC HAyKH H3Yy4YalOT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3MUecKuX SBJICHUN C MTOMOIIbIO MOJIETIEH.

153.3.1.1. JleMoHCTpaIuu.

MexaHnueckue, TEIIOBbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

duznueckre MPUOOPHI W TPOLEAypa MPSIMBIX U3MEPEHUU aHAJIOTOBBIM H
UG POBBIM PUOOPOM.

153.3.1.2. JTabopaTopHbie paOOTHI U OMBITHI.

OmnpenenenHue 1EHbI IeJICHUS IKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenue paccTossHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pasMepoB MajbIX TEl.

N3mepenne temmeparypbl TPy MOMOIIM >KUAKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTypBhl.

[IpoBeneHne wucciaeaoBaHUsA IO IMPOBEPKE THUIOTE3bl: JAJIbHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA ITyCKa.

153.3.3. /IBuikeHMEe U B3aUMOICHCTBUE TEIL.

Mexannueckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBrieHUE WHEPUMU. 3aKOH HMHEpIUH. B3aumojaeicTBUE Tel Kak MpUYMHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelllecTBa.

Cuna Kak XapakTepHUCTHKa B3auMOAEHUCTBUS Tea. Cuina ynpyrocTu M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.

153.3.3.1. JleMoHCcTpanuu.



Habmoenne MexaHu4eckoro JBUKEHHS Teja.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.

Habmoienue siBJIeHUSI UHEPITUH.

Hab6nronenue n3MeHeHusi CKOpoCTH MpU B3aUMOICUCTBUU Tell.

CpaBHeHHE Macc N0 B3aUMOJICVCTBUIO TE.

CrnoxeHune CHll, HallpaBJICHHBIX IO OJTHOW MPSMOM.

153.3.3.2. JIabopaTopHbie paOOTHI U OTIBITHI.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JBHKEHHUs (IIapuKa B >KHJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue cpelHedl CKOPOCTH CKOJBKEHUS Opycka WIM IIapuKa I0
HAKJIOHHOU IIOCKOCTH.

Onpenenenne MWIOTHOCTH TBEPIOTO TENA.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTsbKeHus (aedopmanuu)
HPY>KUHBI OT IPUIOKEHHON CHUJIBI.

OnebIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI TPEHHSI CKOJIBKEHHS OT
BEca TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

153.3.5. PaboTta 1 MOIITHOCT. DHEPTHUS.

Mexanuueckasi padota. MOILIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KosadduuueHnt nonesHoro nedctBus (najiee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprud. KuHeTndeckas W TNOTEHUHANIbHAs SHEPIHUs.
[IpeBpalieHre OIHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

153.3.5.1. JleMoHCcTpanuu.

IIpuMepsl MPOCTHIX MEXAHU3MOB.

153.3.5.2. JIabopatopHbie paOOThI 1 OTIBITHI.

Onpenenenre padOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JBM)KEHHUU TeNa T10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Hccnenosanue ycinoBui paBHOBECHS pblyara.



N3mepenne KII/] HakIOHHON INIOCKOCTH.

N3ydenue 3akoHa COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

153.4. Conepxanue o0y4ueHus B § Kiacce.

153.3.2. IlepBoHayaabHbIE CBEJICHHS O CTPOSHUHU BEIIIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMNbITHL,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>kenne wyactull BeniectBa. CBsI3b CKOPOCTH JIBUKEHUS YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBmwxkenue, muddysus. BzammonmericTBue dYacTHIl
BEILIECTBA: IPUTHKCHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE T'a30B, KUJIKOCTEN U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

153.3.2.1. JIemoHCTpamuu.

HaObntonenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenune nuddysun.

Ha6nronenue SABJICHUH, OOBACHSIONTUXCS MPUTSKEHUEM W
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

153.3.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

OrneHka quaMeTpa aToMa METOJIOM PsZIOB (C ucroiab3oBaHueM pororpadmuii).

OnbITHl IO HAOTIOIEHUIO TETJIOBOTO PACITUPEHUS Ta30B.

OnBITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHMUS.

153.3.1. laBnenue TBEPABIX TEN, )KUIKOCTEH U Ta30B.

Hanenue. CriocoObl yMEHbILICHHS U YBEJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMU W razamu. 3akoH [lackans. [IHeBmaThueckue
MaluHbl. 3aBUCUMOCTh JABIEHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTmdeckuit
napagokc. Coobmraronuecs: cocyapl. [ mapaBIuyecKkne MeXaHu3MBbl.

AtMocdepa 3emnu u armocepHoe naBneHue. [IpuduHBI CylecTBOBaHUS
BO3aAymHONH o0onouku 3emud. OnbiTt Toppuuennu. M3mepenue armocdepHOro

JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.



[TpuGops! 1715t U3MEpEeHHUs aTMOCPEPHOTO TaBICHUSI.

JlericTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJO. BrITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

153.3.2.1. JleMOHCTpaIuu.

3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATypPHhI.

[lepenaya gaBiIeHUS JKUIKOCTHIO U Ta30M.

Coobmraroiuecs: COCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposiBieHME NEUCTBUS aTMOC(EPHOTO JTABIICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teja
Y TUIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcaoBue miuaBaHus Tej: IUIABAHUE WM MOTPY>KEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

153.3.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpyKEHHON B
KUJKOCTb YaCTH TEJIA.

OmnpeneneHue  BBITAJKUBAIOIIEW  CWJIbI, JCWUCTBYIOIIEH Ha  TeEJo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEUCTBYIOLIEH Ha TEIO B
XKUIKOCTH, OT Macchl TeJa.

OneITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHUJIBL,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTU
TeJa U OT IVIOTHOCTH JKHJIKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEAECIIEHUE

€€ rpy30N0AbEMHOCTH.

153.4.1. TeruioBBIE ABJICHUA.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE

OCHOBHBI€ ITOJIOKCHU S MOH@KYHHPHO-KHHCTH‘ICCKOﬁ TCOpPHUHU.



Mopnenn TBEPAOro, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUHW MOJEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMIeparypbl CO CKOPOCTBIO TEIUIOBOTO IBHKECHHS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpruu:
TeIuIonepeaaya 151 COBEpLICHUE paboThI. Buner TEIUIONEPEAAYM:
TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYCHHE.

KonuyecTBo TEmnoTel. Y aenbHas TEIUIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamus. Mcmapenuwe. Kunenme. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxuocTts Bo3myxa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Mpunnuner pabotsl TeruioBbix nBurareneit KIIJ[ TeroBoro asuratesns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILICHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.

153.4.1.1. JIleMoHCTpamum.

Hab6nronenue 6poyHOBCKOTO IBHKECHHUSI.

Habmonenune nuddysun.

Habmronenue sBIeHU CMauMBaHKS M KalMILIIPHBIX SBJICHUM.

HaGnroneHue TemioBoro paciiupeHus Tedi.

N3MeHenune naBiieHMs raza MpU H3MEHEHUUM O0OBhEMa W HArpeBaHUU WIH
OXJIAXKIECHUU.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkieHue Ipu COBEPIIICHUH pabOTHI.

HarpeBanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIAMHU.

CpaBHeHME TEIIIOEMKOCTEN pa3IMUHbIX BEILIECTB.



Ha6nronenue kumenws.

HaGnronenue mocTossHCTBA TeMITepaTyphl P TIIaBJICHUH.

Mojenu TenI0BbIX ABUTATEICH.

153.4.1.2. JlabopaTtopHbie pabOTHI U OIBITHI.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITel IO HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, >KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBieHUs BO3ayxa B OajuIOHE IITTPHIIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3[yXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnionenne wu3MeHEeHUs] BHYTPEHHEW OSHEPrud Tella B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

WccnenoBanue sABJICHUS TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJIOAHOW H
ropstuer BOJIBL.

OnpeneneHre KOJMYECTBA TEIJIOTHI, OJIYYEHHOTO BOJOM MPHU TEIJI000MEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Uccnenosanue npoiiecca UCMapeHus.

OrnpeneneHrue OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.

Ornpenenenue yAenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

153.4.2. DnekTpuyeckre 1 MarHUTHBIE SIBJICHHUS.

Onextpuzanus Ten. J[Ba pona anekTpuueckux 3apsaoB. BzaumoneictBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUS MEXKY TE€JIaMM).

Onektpuueckoe noJie. Hampsix€HHocTh 3nekTpudeckoro mnons. [IpunHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsijl.

Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS



AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckass uenb. Cuna ToOKa.  DIEKTPUUECKOE  HANpsHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
I ydactka nenu. llocnenoBarenbHOoe W mapajuIeNbHOE — COCOUHEHHE
MIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenua.
DneKTpUYecKre 1Ny U MOTPEOUTENH IIEKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocrosiHHblE ~ MarHuTHl.  B3anmoneilcTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMIIM U €ro 3HA4CHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IlpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Onbitel Dapanes. SABnenune snekTpomMariuTHOW nHAYKIMU. [IpaBusio Jlenna.
DIJIEKTPOreHEPaTOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUU HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

153.4.2.1. JlemoHcTpanumu.

DJIeKTpU3aLus TeN.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.

Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT UHAYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.

[IpoBOTHUKY W TUAJIEKTPUKH.

MoaennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

M cTOYHMKYM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUM TOK B )KUIKOCTH.



["a3oBbI1i pa3psia.

N3MmepeHue cuiibl Toka aMIepMETPOM.

N3Mepenne 31eKTpUueCcKOro HANpsHKEHUsT BOJIBTMETPOM.

PeocTat 1 MarazuH COpOTUBIICHUM.

B3auMoelicTBUEe MOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXHOCTH Pa3/ICICHUS MTOJI0OCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneIT Opcrena.

MaruutHoe noJje Toka. DJIeKTPOMarHur.

JlelicTBE MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

DJIEKTPOTreHepaToOp NOCTOSIHHOTO TOKA.

153.4.2.2. JlabopaTopHbie paOOThI U OTIBITHI.

OnpITel 1O  HAOMIOJCHUIO DJIEKTPU3AlMU Tl MHAYKUMEH U 1pu
COTNIPUKOCHOBEHUH.

HUccnenoBanne [EUCTBUS DJIEKTPUYECKOTO TIOJST HA MPOBOJHUKU U
JBJIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOHN TIEMU TTOCTOSHHOTO TOKA.

N3MepeHne u peryinpoBaHUe CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO Yepe3 pPe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIIMHBI, IUIOIAU TONEPEYHOr0 CEYEHU U MaTepHaa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUM TPU  MOCJIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

HpOBepKa nmpaBujia AJjsd CHIBI TOKa IIpW MapajljiCJIbHOM COCAMHCHHUN



PE3UCTOPOB.

Onpenenenne pabOThI AAEKTPUUECKOTO TOKA, HIYIIETO YepPE3 PE3UCTOP.

OnpeneneHre MOIHOCTHU AJIEKTPUYECKOT0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, WAYIIETO YE€pe3 JaMIIOUKy, OT
HaIpsHKEHMS Ha HEH.

Onpenenenue KIIJ[ nHarpeBares.

HccenenoBanre MarHUTHOTO B3aWMOJICUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

N3yyeHnrne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00BCTMHCHUH U
pa3ieIICHUH.

HccenenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KaTYyILIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa ¥ HAaIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenune nercTBUsI MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue paboThl JIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBUraTeIbHON yCTaHOBKH.

OneITel 1O  HWCCIENOBAHUIO SIBIICHUS AJEKTPOMATHUTHOW WHIYKIIMH:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHIYKIIMOHHOTO TOKA.

153.5. Conepxanue oOydeHus B 9 kimacce.

153.5.1. MexaHu4ecKue sSBICHUS.

Mexanuueckoe naBWkeHME. MarepuanbHasg Touka. Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE HpPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMoniHelHOE ABMKeHUEe. CpellHss 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHEHHOEe aBuxkeHue. CBoOogHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE nBHKEeHHE TIO OKpYykHOCTH. Ilepuoa u vacrora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ilepeii 3akoH Hprorona. Bropon 3akoH Herorona. Tperuit 3akoH
Herorona. [IpuHumn cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CHJIa TPEHUSI CKOJIbKEHHS,

Cujia TPpCHUA ITOKOsA, APYIru€ BUAbLI TPCHUA.



Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlmwxenue miaHer Bokpyr ConnHpa. IlepBas kocMuueckass CKOpOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MarepuanbHON TOUKH. AOCONIOTHO TBEpJOE Teno. PaBHOBecue
TBEPJIOTO TEJIAa C 3aKPETIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec tena. MI3MeHenne nmnyiibea. MMIynbc cuibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota U MOIIHOCTh. PaboTa cui TsKecTH, YIPYrocT,
Tperust. CBs3b dHepruu u padbotel. [loTeHnanbpHast SHEPTHs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiM. [IoTeHInanpHas 3Heprus c:katoi npyxuHel. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPTHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPI'UHU.

153.5.1.1. JIemoHCTpanuu.

Habnrogenne MeXaHM4ecKoro JBMXKEHHS Telda OTHOCHUTEIBHO Pa3HbIX TEl
OTCYETA.

CpaBHEHHME IIyTe W TPACKTOPUN JABWIKEHUS OJHOTO M TOTO JK€ TeEJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSL.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBru>XKeHUS Tela Mo OKPYKHOCTH.

HabntonieHne MexaHMYeCKHUX SIBJICHUN, MPOUCXOIALIMX B CHCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIIBHO
KaOuHeTa (QU3UKHU.

3aBUCHUMOCTh YCKOPEHHUS Te€jla OT MacChl Te€la M JEUCTBYIOLIEW HAa HETO
CUJIBL.

HaGnronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUH TEII.

N3meHnenue Beca Tesa pu yCKOPEHHOM JBHKECHUH.

[Iepenaua umnyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

CoxpaHeHne UMITyJIbCca NP HEYTIPYTOM B3aUMOJAECHCTBHH.

CoxpaHeHne UMITyJIbca IPpH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.



HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHEe MEXaHUYECKOW YHEPTUU TTPU CBOOOTHOM I1a/ICHUH.

CoxpaHeHHe MEXaHUYECKOW SHEPruu MpH JABWKEHUM Tella MO JACHCTBHEM
MPY>KUHBI.

153.5.1.2. JIabopatopHbie pabOTHI U OTBITHI.

KoHcTpynpoBanue TpakTa najisi pasroHa W JajdbHEHIIEro pPaBHOMEPHOIO
JIBVDKCHUS IAPUKA WIIH TEJIEKKH.

Omnpenenenre cpeaHEl CKOPOCTH CKOJIBKEHUS Opycka WU JBWKEHUS
HIapPUKA 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue yCKOpPEHHUsI Tella IMPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIAM TMPU PABHOYCKOPEHHOM JIBHKEHUU O€3
HayaJbHOM CKOPOCTHM IIyTH OTHOCSTCA KakK psijJ  HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CWJIbI TPEHHUSI CKOJBXEHHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Onpenenenue ko3hPUIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Teja IO
TrOPU30HTATBHON OBEPXHOCTH.

Onpenenenue pabOThl CWJIBI  YNPYTOCTH TpU  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS DHEPTUH.

153.5.2. Mexanuueckue KojaeOaHus U BOJHBI.

Konebarenbnoe nBukenune. (OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHUM:
[IEPpUOJI, YACTOTAa, aMIUIMTyAa. MareMaTHyecKuid W TPYKUHHBIA MasTHUKHU.
[IpeBparnienre sHEprUY MPU KOJIEOATETHHOM JIBUKEHUU.

3aryxawme  KojeOaHus.  BwiHykIeHHble — kosiieObaHus.  Pe3oHaHnc.

Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U



NomnepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMkocTh 3ByKa u BbicoTa ToHa. OTpakeHue 3Byka. UHdpas3Byk u
YJIBTPa3BYK.

153.5.2.1. JleMoHCTpaIum.

HaGmtonenne koneGaHui Ten MOA JACUCTBUEM CHIIBI TSKECTH M CHIIbI
YIPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HaGnronenue BRIHYKIECHHBIX KOJICOAHMIA U PE30HAHCA.

PacnipocTpanenre npoAoiabHbIX U MMONEPEYHBIX BOJIH (HA MOJEINN).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

153.5.2.2. JTabopaTopHbie paOOTHI U OMBITHI.

Omnpenenenre 4acTOThl U EpUOAA KOJIEOaHUN MAaTEMAaTUYECKOTO MasTHUKA.

OnpeneneHre 4acTOThI U EproAa KoJieOaHUH NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH NEpHUOAA KOJI€OaHUM MOJBEUIEHHOIO K HUTHU
rpy3a OT JJIMHBI HUTH.

HccnegoBanue 3aBUCMMOCTH NEPHOJA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBHUCUMOCTH MepHOJia KOJeOaHUN Tpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipys3a.

OnbIThl,  JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuoaa  KosieOaHMi
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

153.5.3. DeKTpoOMarHuTHOE TOJIE M AJICKTPOMArHUTHBIE BOJTHBI.

DJIEKTPOMarHUTHOE  MOJIe.  DJIEKTpOMAarHuTHele  BodHBL. ~ CBOKMCTBa
AJIIEKTPOMAarHUTHBIX BOJH. [llkayna 3J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DOnexkTpomMarHuTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETa.

153.5.3.1. JleMoHCcTpauu.



CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

BonHoBEIE CBOMCTBaA CBETA.

153.5.3.2. JIabopaTopHbie paOOTHI U OTIBITHI.

N3yyenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOIINbI0 MOOWIBHOIO
tenedoHa.

153.5.4. CBeTOBBIEC SIBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  lIpsaMonunerHoe
pactnipoctpanHenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lojlHOE BHyTpeHHEe
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom usywedt B JsmH3e. OnTuyeckas cucrtema (oroarnmapara,
MHUKpPOCKOIIa M Teneckona. ['J1la3 kak onTuyeckas cucTema. binM30pykocTh u
JATbHO30PKOCTb.

Paznoxenue Oenoro cmBera B chnekrp. Ombitel Hpiorona. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBera.

153.5.4.1. JIleMoHCTpamwm.

[IpsiMmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTuueckuii CBETOBOI.

Xon nyyei B coOuparoleit JImH3e.

Xox ny4yer B pacCEenBAKOILIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIMH3.

[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Mopensb riasa.

Paznoxenue 6eoro cBeTa B CIIEKTP.

[Tomyyenue 6eoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX 1[BETOB.

153.5.4.2. JIabopaTopHbie paOOThI U OMBITHI.



HUccnenoBanne 3aBUCUMOCTH yrja OTPaXXCHUS CBETOBOrO Jiydya OT Yria
TaJICHUSL.

N3yuenne xapakTepUCTUK N300paKeHUS MTPEAMETa B TUIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCHMOCTH yria MPEJOMIIEHUS CBETOBOTO Jiyda OT yria
MaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

[ToyyeHnue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI coOMparomen
JIVMH3BI.

OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITel IO BOCHPUATHIO I[BETA MPEIMETOB MpPU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

153.5.5. KBaHTOBBIEC SIBJICHHUSI.

OmneiTel Pezepdopna m nmanerapuas mozaenb atoma. Mozenb atoma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Asb(a-, OeTa- U raMma-u3nydeHusi. CTpoeHHEe aTOMHOIO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHbBIE
npespauieHus. [lepuon nonypacnaga aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsi0BOrO U MAacCCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakunu CUHTE3a H
nenenus saep. Ucrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPAaIMOAKTUBHBIX HW3JIyYCHUN HA JKUBBIC
OpPTraHU3MBlI.

153.5.5.1. JleMoHcTpauu.

CnekTpbl U3Ty4YEHHUS ¥ TTOTJIOIICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMIMX U3TYyUCHUI.

Perucrpanus uszinyyeHus: IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

153.5.5.2. JIaGopaTopHbie pabOTHI U OMBITHI.

HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.



HccnenoBanne TPEeKOB: U3MEPEHNE YHEPTUU YACTHUIIBI TI0 TOPMO3ZHOMY MYTH
(mo dhoTtorpadusam).

N3mepenne pagnoakTHBHOTO (hoHa.

153.5.6. IToBTOpHUTENHHO-0000IIAIONITNN MOTYIb.

[ToBTOPUTENBEHO-0000IIAFOINI MOTYJIb TIPETHA3HAYUCH JIJIsl CHCTEMAaTHU3aINN
U O00OOIICHWST  TMPEAMETHOTO  COACpXaHWS W  ONbITa  JICITEIHHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (U3HMKH, a TAKXKE JJIA MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uKe M 0O0ydaromuxcs,
BBIOPABIINAX ATOT yUEOHBIN TpeIMeET.

[Ipu U3yueHnr TaHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATETbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCS AOCTUKEHUE MPEAMETHBIX U
METaIlpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpYETCs
€CTECTBEHHO-HAY4YHAsl TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHITH (DU3MUecKue
SBJICHWSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHbBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIUMTIUATBHO EATETLHOCTHBIM XapakTep TaHHOTO MOAYJIS Peaiu3yeTcs
32 CY€T TOro, 4YTro OOyYarOIIMECsS BBIMOJIHSIIOT 33JaHus, B KOTOPHIX UM
npeaaracTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWUW pACIO3HABAaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIEIOBAHUS (DU3UUECKUX SBJICHUHN, B TOM
YHCIIe JUTsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HAMOOJIEE BAKHBIX TOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAIPpUMEp, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTrUM Ha OCHOBE 3aKOHA MPEBPAIICHHS W COXPAHCHHS BCEX W3BECTHBIX BHJIOB
DHEPTUHU.

Kaxmas w3 TemM JaHHOTO MOJyJsS BKJIIOYAET HKCIEPUMEHTAIBHOE
uccienoBaHne 0000IIarIero xapakrepa. Moayib 3aBepiiacTcsl MPOBEIACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHUsI.

153.6. [InaHnupyemblie pe3yiabTaTrhl OCBOeHUS (hu3uku (0a30BBIM ypOBEHB) HA



YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMsL.

153.6.1. 3yuenue ¢pu3nku Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS
HaIpaBJICHO Ha JOCTIKEHHWE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

153.6.2. B pe3ynbrare u3ydeHus (U3MKA Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOydaromnierocsi 0yaytr copMupoBaHbl CIAEAYIOIIUE JTUYHOCTHBIC
pe3yNbTaThl B YACTH:

1) maTpuOTHYECKOTO BOCITUTAHHUS:

IIPOSIBJICHUE UHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUKUCKOMN
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTH)KCHUSM POCCUNCKUX YUEHBIX-(PUZHKOB,;

2) TPaKIaHCKOTO M JYXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:

TOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYXICHUHU OOIIECTBEHHO-3HAYMMBIX
W 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKAM MPUMEHEHUEM JTOCTHKEHUIN
busuky;

OCO3HaHUE BAXXHOCTU MOPAIBHO-ITUYECKUX MPHUHIIMIIOB B JEATEILHOCTH
YUYE€HOT0;

3) 3CTETUYECKOIO BOCITUTAHUS:

BOCITPUSTHE ICTETHUUECKUX KadyecTB (PU3UYECKON HayKH: €€ TapMOHUYIHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) NIEHHOCTH HAy4YHOTO TIO3HAHUSI:

OCO3HaHWE IIEHHOCTH (U3MUECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIbTYPHI,

pa3BUTHE HAYYHOUW JIIOO03HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
JeSITEIbHOCTH;

5) dbopmupoBaHUs KyJIBTYPhI 370POBbS K AMOIIMOHAILHOTO OJIAT OOy IHS:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpPaHCIIOpTE, Ha JOpOTax, C OJIIEKTPUYECKHUM U TEIUIOBBIM OOOpYIOBAaHHUEM B

JAOMAlIHUX YCIOBHUAX]



c(OpPMHUPOBAHHOCTh HaBBbIKa pedICKCHUU, TPHU3HAHHE CBOErO IIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) TpyI0BOTO BOCITUTAHUS:

7) aKTUBHOE Y4YacTHUC B PCIICHUU TPAKTUYCCKUX 3aaad (B
pamMKax ceMbH, 00pa3oBaTEeILHON OpraHu3allii, HACEIIEHHOTO ITyHKTA,
POTHOTO Kpasi) TEXHOJOTUYECKOW M COIMAILHOW HANpaBICHHOCTH,
TPeOYIOIIMX B TOM YHUCIIC U PU3NICCKUX 3HAHHIA,

HMHTEPEC K MPAKTHICCKOMY H3YUCHHIO IPOdeCCHii, CBSI3aHHBIX ¢ (PH3UKOIA;

8) PKOJIOrMYEeCKOro BOCIIUTAHNS:

OpHEHTAIMsI HAa NMPUMCHEHHE (U3NYECKUX 3HAHWW ISl pPEIleHWs 3a7ad B
o0NacTh OKpyXKalmleld cpeapl, IUIAHHPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX TTOCIICJICTBHH JIsI OKPYIKAIOIEH CpeIbl;

OCO3HAHHWE TJIIOOATBHOTO XapaKTepa AKOJOTHYECKHUX MPOoOIeM M MyTeH HuX
peIIeHus;

Q) amanTanuu K HM3MCHSIONIMMCS YCIIOBUSAM COIMAIBHOH M TIPHPOJIHOM

CpEIbL:

NOTPeOHOCTh BO B3aMMOJCHCTBHHM TIPW BBITIOJIHEHUH WCCIICOBAHUA |
POEKTOB (PU3UUYCCKON HAITPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

MOBBIIICHUE YPOBHS CBOCH KOMIICTGHTHOCTH 4Yepe3 MPaKTHYCCKYIO
NeATEITLHOCTD;

noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIIE
bopMyIMpOBaTh UICH, TOHITHSI, THIIOTE3bI O (PU3HUSCKUX 0OBEKTAaX U SIBICHUSX;

OCO3HaHWEe Je(UIIMTOB COOCTBEHHBIX 3HAHWUH W KOMIIETCHTHOCTEH B
00JacTH (PU3HKHY;

IUTAHUPOBAHKWE CBOCTO PAa3BUTHS B MPUOOPETCHHWH HOBBIX (DH3UYESCKHX
3HAHMU;

CTpEMJICHHE aHAIM3UPOBAThH M BBISBIISITH B3aUMOCBSI3H TIPHPOJIBI, OOIIECTBA
¥ SKOHOMUKH, B TOM YHCJIE C HCITOJIb30BaHUEM (DM3MUSCKUX 3HAHUIA,

OIICHKA CBOWMX JCHCTBHHA C YYETOM BJIHSHHUS Ha OKPYKAMOIIYIO Cpeny,
BO3MOJKHBIX INI00AJBHBIX TIOC/ICICTBHH.

153.6.3. B pe3ynbTaTe u3ydyeHus (U3MKM HAa YpPOBHE OCHOBHOTO OOIIEro



oOpazoBanusi 'y oOydamomerocs OyayT CQOPMUPOBAaHbI MeETaNpeAMETHbIC
PE3yNbTAThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS.

153.6.3.1. OBnasgeHre yHUBEpPCATbHBIMU YyYE€OHBIMU TO3HABATEIbLHBIMU
NEUCTBUSIMU:

1) 6a30BbIE JIOTHUYECKHE ICHUCTBUS:

BBISIBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUSI B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYWHHO-CIICJICTBCHHBIE CBSI3W TPU HM3yYCHUH (HU3HUCCKUX
SIBJICHMA W TIPOIIECCOB, MPOBOANTH BHIBOJBI C WCIOJIb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBSI3SIX
(buU3HYEeCKUX BEJIUYUH;

CaMOCTOSTENIbHO BbIOMpATh CIOCO0 perieHus yueOHoi (u3nueckoil 3a1aun
(cpaBHEHHME HECKOJBKMX BApUAHTOB PEIICHUS, BHIOOP HambOOJee MOIXOIAIIETO C
y9ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCAEAOBATEIBLCKUE JCHCTBUS:

UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,

IIPOBOJUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY OTIBIT, HECIOMKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OIICHWBaTh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh  HWH(pOpMaIuio,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHHUS UJIU SKCIIEPUMCHTA,;

CaMOCTOSTENbHO (HOPMYTUPOBaTH O0OOIIEHHUST M BBIBOABI 1O PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3MPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BuUTHE  (U3UUECKUX
MIPOIIECCOB, a TAKXKE BBIABUTATH NPEANOJOKEHUS 00 WX pPa3BUTHH B HOBBIX

YCIIOBUAX U KOHTCKCTAaX.



3) pabora ¢ uapopmMarmei:

MPUMEHSATh Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3alpOChl MPU TMOUCKE H
otOope nH(pOPMAITUY WU JAHHBIX C YYETOM IPEIJIOKCHHON yaeOHOM (hHU3HIeCcKOoM
3aJlaui;

aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh W HUHTEPHPETUPOBATH HH(MOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOSTENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TIPEICTABICHUS
nHQOpPMAIIMU W WLIIOCTPUPOBATH pPEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JyarpaMMamMH, HHOU TpauKoil 1 UX KOMOMHALUSMU.

153.6.3.2. OBnaseHue yHUBEPCATbHBIMU YUY€OHBIMU KOMMYHUKATHUBHBIMHU
JEUCTBUSMU:

1) oGmenue:

B Xo0Je OOCYXJEHUs y4yeOHOro marepuana, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT W TIPOCKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKTAaeMOH TEeMBI H
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHHE 3a7a4dl W  IOJJCpKaHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTIOCTAaBIIATh CBOM CYKJIEHHUS C CYXKJICHUSIMH JAPYTUX YYACTHUKOB JHAJIOTA,
oOHapy>KHUBaTh Pa3IMINE U CXOJCTBO TO3UITUH;

BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YNBTAThl BBITTOJHCHHOTO (PH3WYECKOTO OMBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) cCOBMeCTHasI IeSITEIBbHOCTD (COTPYIHUYECTBO):

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUYyAIbHOU
paboThI pU PEIIEHUH KOHKPETHOU (pU3nYecKor mpoOIeMbl;

MIPUHUMATH eI COBMECTHOM JEATECILHOCTH, OPTAaHN30BBIBATh JEHCTBHS 110
e€ JOCTIKEHUIO: paCIpeAeisiTh POJH, OOCYXKIATh MPOIECChI M PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKHX YCIIOBEK;

BBITIOJIHSTH CBOIO YacTh PalOTHI, JOCTUTAs KAaU€CTBEHHOT'O pe3yibTaTa IIo
CBOEMY HAINPaBJICHUIO U KOOPJAUHUPYS CBOM JCHCTBUA C APYTHMH UJICHAMH
KOMaH/IbI,

OLICHMBATh KAa4YeCTBO CBOEro BKJAJa B OOLIMN MPOAYKT MO KPUTEPHUSIM,



CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM yUACTHUKAMU B3aUMOICHCTBHUSL.

153.6.3.3. OBnanenue yHHBEpPCAaJbHBIMU  YYEOHBIMH  PETYJISITUBHBIMH
JICVCTBUSIMU:

1) camoopranu3zanus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUsIX, TPEOYIOUX ISl
penieHus: GU3NUYECKUX 3HAHUM;

OPUEHTHPOBATHCS B  PA3NUYHBIX  TMOJAXOAAX  MPHUHATUS  pEIIeHUM
(MHIUBUIYaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATUE PEUICHUN TPyIIOoi);

CaMOCTOSITENIbHO COCTABIIATh QJITOPUTM peIIeHUs (PU3HUECKON 3aJauu WU
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS pPEeCcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATh NpEeAJiaraéMble BapUAHThI PEIICHU;

IPOBOJIUTH BbIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYallUH U MpeAJiaraTh MIaH €€ N3MEHEHUS;

OOBSICHATh  MPUYUHBI  JIOCTIDKCHUS  (HEAOCTIDKCHUSI)  pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHUS
(Gu3MYEecKOro HcCIeOoBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJIICHHBIX OIUOOK, BOZHUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEJIH U YCIOBUSIM.

3) SMOLMOHAJIbHBIN UHTEIJIEKT:

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa UM JUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTo.

4) npuHsATHE ce0s U IPYTUX:

MPU3HABaTh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYECKUX 3a]1ay WU B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYToro.

153.6.4. [IpeameTHBIC pe3yibTaThl OCBOEHUS MPOTPAMMBI TI0 (U3HKE
(6a30BBIN YPOBEHB).

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KaTh
c(OpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHUIA:

HCIIOJBb30BAaTh ITOHATHA: (1)I/ISI/IIICCKI/IG N XUMHWYCCKUC SIBJICHUA, Ha6J'IIOJIeHI/I€,



DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIUHHIBI (U3NYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOEe JBWKCHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIHHEHHOER),
TpaeKTOpHUs, pPaBHOJACHCTBYIOmas cuj, Achopmaius (yrnpyras, IulacTHYEcKas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

paznmuarh sBieHUs (Iuddysus, TEIIOBOe IBUKEHHUE YacTHUI[ BEIIECTBA,
paBHOMEPHOE JBUKCHHE, HEPABHOMEPHOE JBWKCHHUE, WHEPIUS, B3aUMOJICHCTBIE
TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUICHHOW OCHhIO BpaIlCHHs, Iepeaada
JaBJICHUST TBEPABIMUA TEIAMH, JKUIKOCTIMU W Ta3aMH, aTMoc(hepHOe naBlieHHE,
IJIaBaHWE TeJ, NpPEeBpaIlleHUs MEXaHWYSCKOW JSHEPruy) I10 ONHUCAHMIO HUX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIAaHHOE
buznIecKoe SBICHUE;

pacmo3HaBaTh  NPOSBICHHE  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKPYXAaIOIeM MHUpPE, B TOM 4YHCIIe (U3UYCCKUE SIBICHHUS B MPHUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW MPUPOJE, NCUCTBUE
CUJIBI TPEHHUS B IIPUPOJIC U TEXHHUKE, BIUSHHE aTMOC(EPHOTO JTaBJICHUS Ha KHUBOM
OpraHu3M, IIJJaBaHUE PBIO, phIYard B TeJ€ YEIOBEKA, MPU 3TOM TEPEBOAUTH
MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJIEHATh CYIIECTBCHHBIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN M (PU3MUCCKHUE SBIICHUS, HUCIIOIB3YS
dbu3nyeckre BeIWYWHBI (Macca, O0OBEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYrOCTH, CHJIa TSIKECTH, BEC Tela, Cuja
TpeHus, AaBjeHue (TBEPAOro Teja, JKUIKOCTH, Ta3a), BBITAJIKUBAIONIAs CHIIA,
MeXaHu4ecKas pabdoTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHJIbI, KOd(PQPHUIIUCHT
TIOJIC3HOTO ICUCTBUS MEXaHM3MOB, KHHETHUECKas ¥ TIOTCHIIMAIbHAS SHEPTHS ), TIPU
OIMCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYHH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMH BEIIMYUHAMU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOWCTBA T, (QU3NYECKHE SBICHUS M TIPOIECCHI,

UCIIOJIb3Ys TIPABWJIA CIIOKEHHsSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH



[Tackansi, 3akoH Apxumena, NPaBUJIO paBHOBECHs phiuara (0J0Ka), «30J0TOE
IIPABWJIO» MEXAHWKH, 3aKOH COXPaHEHHs MEXAaHMYECKOM DJHEPIUMH, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBAaTh €r0 MAaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SIBICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyalHl MPAKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BbISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB
C MCIIOJIb30BaHUEM |—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX SBICHHUM, (QU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

penaTh pacuéTHble 3a7a4u B 1—2 NeHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIHI,
CBS3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3aMKChIBATh KPATKOE YCIOBUE, MOJCTABIATh PU3NUECKUE BETUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYEThl, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JIs1 PELICHUS
3a/1a4, OIEHUBATh PEATMCTUYHOCTh MOJYYEHHON (PU3NUECKON BETUYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MPU I[TOMOIIH
(¢u3NYECKUX METOAOB, B OIMCAaHUM MCCIEAOBAHUS BBIJCIATh IPOBEPSIEMOE
npeanosjoxkenue (TUMOTE3y), pa3iuyaTh W HWHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3ynbTaT, HAXOAWTh OLIMOKA B XOJE OIbITA, NPOBOJIUTH BBIBOJABI IO €rO
pe3yabpTaram;

MIPOBOJIUTH OMBITHI 110 HAOTIOAECHUIO (PUBHUECKUX SIBACHUN WM (PU3UUYECKUX
CBOMCTB Ten: (OpMyIHpOBaTh NpPOBEpsieMble MPEAINOJIOKEHUs, COOUpaTh
YCTaHOBKY M3 MPENJIOKEHHOTro OOOpyNOBaHUs, 3alUChIBaTh XOJ ONbITa U
(bopMyIMpOBaTH BHIBOIBI,

BBIMIOJIHSTH NPSAMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MaccChl Tena, 00bEma,
CWJIbl U TEMIIEPATypbl C KCIOJb30BAHUEM AHAIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMMChIBATh NTOKA3aHUs MIPUOOPOB € YUETOM 3aJJaHHON a0COJIFOTHON MOrPEIIHOCTH
U3MEpPECHUN;

MPOBOAMUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OHOW (PM3UYECKON BEIUYUHBI OT
JIPYroi ¢ UCMOJb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTU IYyTH PABHOMEPHO
JBHMOKYILETOCSl T€Jla OT BPEMEHU IBHMXKECHHUS TEJA, CHIIBI TPEHUS CKOJBXEHUS OT

Beca Teja, kayecTBa 00pabOTKH MOBEPXHOCTEN TEI U HE3aBUCUMOCTHU CUJIbI TPEHUS



OT IUIOMIAJIM CONPUKOCHOBEHHUS TEN, CHJIbI YIPYTOCTH OT Y/UIMHEHUS TPYXKHUHBI,
BBITAJIKMBAIOIIECH CHJIBI OT 00bEéMa MOrpyXEHHOM 4YacTH Telda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT IJIIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO0, YCIOBUH IJIaBaHUs TEJl, YCIOBUN paBHOBECHs pbluara U 0JIOKOB,
y4acTBOBaTh B IUIAHUPOBAaHUM y4e€OHOrO MCCIIEIO0BaHUS, COOMPATh YCTAHOBKY U
BBIMOJHATh  WU3MEPEHUs, CIeAysd MpEeaJoKEHHOMY IUIaHy, (PUKCHUpOBATh
pe3ynbTaThl  MOJYYCHHOW 3aBUCUMOCTH  (PU3MYECKHMX BEJIUYUH B  BUJC
NPEJIOKEHHBIX TaOMUI U TpaduKOB, MPOBOIUTH BBIBOJABI IO pE3ylbTaTaM
UCCJIEI0BAHNUS;

OPOBOJUTh KOCBEHHbIE HW3MEpEHUs (U3MUECKUX BEJIWYHMH (IJIOTHOCTb
BELIECTBA JKUIKOCTH W TBEPAOIO Tejla, CHJA TPEHUS CKOJIbKEHUS, JAaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KUJKOCTh
TeNno, KOA(DPUIMEHT TMOJEe3HOTO JEWUCTBUSI MPOCTHIX MEXAHU3MOB), CIHEHYS
NPEMIOKEHHOW  HMHCTPYKUMHU: TpPU  BBIIOJIHEHWM  HM3MEpPEHUH  coOupath
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOM BEJIMYHHBI;

co0IoaTh MpaBuja TEXHUKH O€30MacHOCTU MpHU padoTe ¢ 1ad0paTOpHBIM
00opy1I0BaHUEM;

MMETh MPEJCTABICHUE O NPHUHIMMNAX JEUCTBUS MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETpP, COOOIIAOIINECS COCYAbl, OapoMeTp,
phIYar, HOABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

XapakTepu30BaTh  NPHUHLMIIBI  JCHCTBUS  M3YYEHHbIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C HCIIOJIb30BAHHEM HX ONHUCaHUs (B TOM 4YHCIIE:
HNOJIUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNA MPecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOM HACOC, apeOMETp), HCIOAb3ys 3HAHHUA O CBOMCTBAX
(bu3NUeCcKuX SBICHUN U HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJISATH OTOOp HCTOYHMKOB MHGopmanuu B VIHTepHere B



COOTBETCTBHHM C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUN
U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACISATH HHPOPMAIMIO, KOTOpas
ABJIETCS IPOTUBOPEUYNBON MIIH MOKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBIMOJIHEHUU YUYEOHBIX 3a/laHUi HAYYHO-MOMYJSPHYIO
JUTEPATYpy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2-3 HCTOYHHUKOB HH(POpMAIMU, B TOM 4YHCJIE MyOJMYHO MPOBOIUTH
KpaTKue COOOIIECHUS O pe3ysibTaTaX MPOEKTOB WM Y4€OHBIX MCCIIEIOBaHUM, Mpu
TOM TPaMOTHO HCIIOJIb30BaTh M3YyUCHHBIN MOHATUMHBIN ammapar Kypca (U3HNKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

P BBINIOJIHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN paCIpEAeATh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JIEWCTBHI, OLICHUBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh
IPYIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHUE, YUUTHIBAsI MHEHUE
OKPY’KAIOLIUX.

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXaThb
c(OPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIA:

HCIIOJIB30BaTh MOHATHUSA: MAacca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAUIMYECKUE U
amop(HBIC TeNa, HACBHIIICHHBIA W HEHACHIIIEHHBIM Tap, BIAKHOCTH BO3AyXa,
TEMIEpaTypa, BHYTPEHHSSI DSHEpPrus, TEIUIOBOM JBUTaTellb, >SJIEMEHTApHbIN
DIEKTPUYECKUN 3apsif, JJEKTPUYECKOE II0JIE, NPOBOJHUKA M JIUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJIEHUs (TEIUIOBOE pACIIMpPEHUE U C)KaThe, Terionepenaya,
TEIJIOBOE PAaBHOBECHE, CMauyMBaHUE, KalWULSIPHBIE SIBICHHS, HCIApEHHUE,
KOHJEHCAlus, IUIABJICHHE, KpUcCTauM3alus  (OTBEpACBAaHUE),  KUIICHUE,
Terionepeaaya (TeIonpoOBOAHOCTb, KOHBEKIINS, U3IIYUEHHUE), JEKTPU3ALMS TEl,
B3aMMOJICHCTBUE 3aPAI0B, NEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,

BSaHMOHCﬁCTBHG MAar"duToB, JICI\/’ICTBI/IC MAardvuTHOI'O IIOJId Ha IMPOBOJHHUK C TOKOM,



AIIEKTPOMArHUTHAsT WHAYKIHS) O OINHCAHUIO HMX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3HUEcKOe SBICHHE;

pacrmo3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUUH B
OKpy)XalIleM MHpe, B TOM uHcle (u3udeckue SBICHUS B TPUPO/IE:
MOBEPXHOCTHOE HATSDKEHUE W KaNWUISIPHBIC SBICHHS B MPHUPOJAE, KPHUCTAIBI B
npupoae, wuznydeHue ConHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE Opu3Hbl,
oOpa3oBaHHE POCHI, TYMaHa, UHEs, CHETa, dJIEKTPUIECKHEe sIBJICHUS B aTMocdepe,
AIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIE€ 3€MJIU, APEi( IMOIIOCOB,
pOJIb MAarHUTHOTO TOJS ISl KU3HM Ha 3emiie, TMOJIIPHOE CHUSHUE, MPHU ITOM
NEPEBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYIO, BBIICNATh CYUIECTBEHHbIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONUCHIBAaTh M3YyYEHHBbIE CBOWCTBA T€A M (PU3NYECKUE SIBJICHUS, HCIOIb3Ys
duznyeckue BETUYMHBI (TeMmmepaTypa, BHYTPEHHSS SHEPrus, KOJHMYECTBO
TEIUIOTHI, YJAENbHAas TEIJIOEMKOCTh BEIIECTBA, YAENbHAs TEIJIOTa IUIABICHHS,
ylIenapHas TeIoTa MapooOpa3oBaHUs, yJeNbHAsS TEIUIOTa CropaHHs TOIUIMBA,
KO(QQUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEJbHAs
BJIQKHOCTh BO3/yXa, OJJIEKTPUUYECKUN 3apsAl, cujla TOKa, JJIEKTPUYECKOE
HanpsDKEHUE, COMPOTHUBIICHUE MPOBOAHMKA, YEIHHOE CONMPOTHBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH DJJIEKTPUYECKOTO TOKAa), MNpPH OMNHUCAHWUU TPABUIHHO
TPaKTOBaTh (DU3MYECKHA CMBICI MCHOJIB3YEMBIX BEIWYHH, OOO3HAYCHHS W
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(¢u3NYeCKy0 BEIMYMHY C JAPYTUMHU BEIUYWHAMHU, CTPOUTH T'paduKU H3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBICHHUA U TIPOIECCHI,
UCTIOJNIB3YSl OCHOBHBIC TOJIOKEHHUSI MOJICKYIISIPHO-KUHETHUECKON TEOpUH CTPOSHUS
BEIIECTBa, MPUHIIUI CYMEPHO3UIMN ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsiaa, 3akoH OMa aiis yyacTka 1en, 3akoH Jxoyns-JleHia, 3akoH
COXPaHEHUSl PHEPTHH, MIPH 3TOM YMETh (OPMYJIUPOBATH 3aKOH U 3alUCHIBATh €T
MaTeMaTHUeCKOe BBIPAXKCHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA Tell, B TOM 4YHCIE U B

KOHTCEKCTC CI/ITyaHI/Iﬁ ITPAKTUKO-OPUCHTHPOBAHHOI'O  XapaKTepa: BBISABJIATDH



IPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB
C MCTOJIb30BaHUEM 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHX SBICHHUM, QU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aa4u B 2—3 JEHCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIIBI,
CBS3BIBAIONIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX I PEIICHUS
3a/lauu, BHIOWpATh 3aKOHBI W (OPMYJIBI, HEOOXOAWMBIC i €€ pelIeHus,
MPOBOAUTH PACUETHl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3UUECKON BEIMYHHBI
C U3BECTHBIMU JaHHBIMH;

pacrno3HaBaTb NpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU [OMOIIU
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEAIIOJIOKEHNUE, OLEHUBATh IIPABUJIBHOCTh IMOPsAJIKA IPOBEACHUS
WCCIIEIOBAHHUSI, IPOBOJNUTH BBIBOJIBL;

MIPOBOJIUTH OMBITHI 110 HAOTIOAEHUIO (PUBNYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Te€N (KanWJUISPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH IIpollecca OCThIBAHMS M HarpeBaHus Ipu
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIoMmaroleil) NOBEpXHOCTH, CKOPOCTh
WCIIAPEHHSI BOJABI OT TEMIEPATYPbl JKUJAKOCTH M IUIOHNIAAM €€ IOBEPXHOCTH,
AIEKTpU3aLUs TEJI U B3aUMOJEUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alisl MArHUTHBIX MOJIEH MOCTOSSTHHBIX MarHUTOB,
JNEHUCTBHSI MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUraTeNsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MPOBEpPSEMbIE
IPEINOoJIOKEHNsI, coOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOro 000pya0BaHus,
OMMCHIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BBIBOBL;

BBITIOJIHATH NPSIMBIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIBHON BIIAXKHOCTU
BO3JlyXa, CUJIbI TOKA, HAIPSIKEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOAMUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BETUYHHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX M3MEPEHHM (3aBUCHMOCTH CONPOTUBIICHUS

INPpOBOJHHMKA OT C€ro JIHHBI, ILUIOMAJAn IONCPEYHOIO0 CCUYCHUA W YACIbHOI'O



CONPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHUJIbI TOKA, UAYIIErO 4Yepe3 MPOBOJHUK,
OT HAaNpsDKEHWs] Ha MPOBOAHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh HCCIIEOBAHUE,
cOOMpPAaTh YCTAaHOBKY W BBINOJHATH U3MEPEHHUs, CIENysl NMPEAJIOKEHHOMY IUIaHy,
(¢uKcHpoBaTh pe3yabTaThl MOIYYEHHON 3aBUCUMOCTU B BUJE TaOIUL U TpaduKOB,
IIPOBOJUTD BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUsl (PU3MYECKMX BEIWYUH (yAesIbHAs
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUsA, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEeAysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIUKUCIATH 3HAYCHHE
BEJIMYMHBI,

co0IroaTh MpaBuja TEXHUKH O€30MacHOCTU MpHU padoTe ¢ 1ad0paTOpHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C UCHOJIb30BAHUEM UX ONUCAHUA (B TOM YHUCIE: CUCTEMA
OTOIUIEHUS [IOMOB, THUTPOMETp, IHapoBas TypOMHa, aMmIepMeTp, BOJBTMETP,
CUETYMK  IJEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTENH,
ANEKTPOMATHUT, AJEKTPOJBUraTedb MOCTOSHHOIO TOKA), MCMOJIb3yS 3HAHUSA O
CBOMCTBax (PU3HUYECKUX ABJICHUN U HEOOXOAUMbIE (PU3NUECKNE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JBUraTeilb BHYTPEHHEIO  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATENbHBIM W NApaJJICNbHBIM COEIMHEHHEM BJEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1ETEH;

MPUBOIUTH NpUMEPHI (HAXOAUTh HH(OPMALIUIO O TPUMEPaX) MPAKTUIECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOrOo TOBEACHHUS B

OKPYKAIOIIEU CPELE;



OCYIIECTBISATh MOUCK HH(pOpManuud (U3MYECKOTO  COACpX aHUS B
WuTepHeTe, HA OCHOBE UMEIOIIUXCS 3HAHUN U ITyTEM CPaBHEHHSI TOTIOTHUTEIbHBIX
UCTOYHUKOB BBIJCISATh MH(OPMALINIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON HIH
MOJKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUM YYE€OHBIX 3aJaHUIl HAY4YHO-IIOIMYJIPHYIO
JAUTEpaTypy (pU3MUecKoro coaep:KaHus, CIPABOYHBbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mas MHGOPMALMI0O U3 HECKOJIbKUX HCTOYHMKOB, B TOM 4MCIE MyOJIMYHO
OPEJCTaBISATh PE3yJIbTaThl MPOEKTHOW WM MCCIEI0BATENbCKOW JEATEIbHOCTH,
OpU 3TOM TPaMOTHO HCIIOJIb30BATh WM3YUYEHHBIM TOHATUHHBIA ammapar Kypca
(bu3KKH, COMPOBOXKIATH BHICTYIIICHUE MPE3CHTALINCH;

OpU BBHIMOJHEHUH YYEOHBIX TIPOCKTOB W HCCIEAOBAaHUN (PU3MUECKHX
IPOIECCOB  pacHpeneNsaTh OO0s3aHHOCTM B TPyNIe€ B COOTBETCTBHU C
NOCTAaBJICHHBIMU 3a/ladyaMH, CIEAUTh 3a BBINOJIHEHUEM IUIaHa JEHUCTBUH U
KOPPEKTHUPOBATh €ro, OLIEHWBAaTh COOCTBEHHBIN BKJIAJ] B JIEATEIbHOCTh TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aUMOJACWCTBHE, TMPOSBIAS TOTOBHOCTH
paspeniatb KOHMIUKTHI.

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

UCIIOJb30BaTh TOHATUS: CHUCTEeMa OTcuéra, MarepuajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, nepopmanus (ynpyras,
IUTAaCTUYECKas), TPEHHE, LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3KH, MEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs M BOJHBI, 3BYK, HH(Pa3ByK U
yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI MCITyCKaHUS U TOIJIOMICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pa3nuyuaTh SBJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE

JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE MaJIeHHe



T€J, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KOeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYKACHHbBIE KOJICOaHMs),
pPE30HAaHC, BOJHOBOE  JBWKEHHE, OTpPaXCHHE  3ByKa, MPSMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0’KEHUE OEJIOr0 CBETAa B CIEKTP U CIOKEHHUE CIIEKTPaIbHBIX
I[BETOB, JUCIEPCUs CBETA, €CTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa M3JIyYECHHs) MO ONMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHHE  M3YYECHHbIX  (U3MYECKUX  SBJICHUUA B
OKpY’KaroleM MHpe (B TOM 4Hciie (PU3NUECKHUE SIBJICHUS B MPUPOJAE: MPUIUBBL U
OTIIUBBI, ABWKEHUE TIaHET COMHEYHOM CHCTEMBI, PEAKTUBHOE JBHKECHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOIO HW3IIy4YCHHH,
€CTECTBEHHBI PAJMOAKTUBHBIA (POH, KOCMUYECKHE Jy4d, pPaJAHUOAKTUBHOE
U3IyYeHUE MPUPOAHBIX MHUHEPAJIOB, ICHCTBUE PaJMOAKTUBHBIX H3IYyYEHHM Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

OMKCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3UUECKHUE SIBJICHUS, WUCIIONb3YS
¢u3nueckue BeNMYMHBI (CpeAHsii W MIHOBEHHAas CKOPOCTh Tejla IIpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTH,
CHJla TPEHUs, CUja YNPYrocTH, CUJla TSXKECTH, YCKOPEHHE CBOOOIHOIrO Ma/ieHus,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbI, ME€XaHHueckas padoTa M MOLIHOCTb,
NOTEHIMAIIbHASL JHEprusi Teja, MOJHATOIO HaJ MOBEPXHOCTHIO  3EMJIH,
NOTEHIMAIbHASL DHEPrUsl CKATOW MPYKUHbI, KUHETUYECKas SHEPrus, MOJHas
MEXaHU4eCcKasl SHEprus, MEePUOJl U YacToTa KOJeOaHUM, IJIMHA BOJHbBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTEelb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUECKHI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHUHY C IPYTUMU BEITUYUHAMH, CTPOUTD

rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;



XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBICHUA U TPOILECCHI,
UCIIOJNIB3YS 3aKOH COXPAaHEHUSI SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHSI, MPUHIUI
CYNEpIO3ULIMA CHWJI, NPUHILMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXPAaHEHUs UMITYJIbCa, 3AKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
(opMyIIMpOBATh 3aKOH U 3alIUChIBATh €T0 MaTEMaTHUECKOE BBIPAXKEHHUE;

OOBSCHATh (PU3NYECKUE TMPOIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyalldii MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB
C HMCIIOJIb30BAaHUEM 2—3 M3YyUEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUHN, PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3aa4l (ONUPAIOIIKECs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCITIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3HMUECKUE BETUUYHHBI: HA OCHOBE
aHaJlIKM3a yCJIOBHUSA 3a/layy 3alHChIBATh KPATKOE YCIOBHE, BBISBIATH HEJIOCTAIOIINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE IS
pelIeHUs], MPOBOAUTH pacu€Thl M OLEHUBATh PEATUCTHUYHOCTH IOJYyYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacrmo3HaBaTh TPOOJEMbI, KOTOPbIE MOXHO pEIINTh TpPU TOMOIIU
(Gu3MYEeCKUX  METOJIOB, HCIOJb3yS  ONHWCAHUE  MCCIEIOBAaHUSA,  BBIJIEIATH
IIPOBEPSAEMOE TPEANOI0KEHNE, OLIEHUBATh MPABHIIBHOCTh TMOPSAIKA MPOBEACHUS
UCCJIEIOBaHMsI, IPOBOJAUTD BBIBOJIbl, HHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOIEHUI
U OIIBITOB;

IIPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SABJICHUM WIIH (PU3HMUECKHUX
CBOMCTB Ten (M3ydueHHe BTOpOro 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh IE€puojia KojeOaHWi NPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a H
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, pas3sioKeHHe Oeoro cBeTa B CHEKTD,
U3y4€HHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparolied JuH3e, HaOMI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYEHHMsI): CAMOCTOATENIbHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO

Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMbITA U €0 Pe3yJIbTaThl, POPMYIHPOBATH



BEIBOJIBL;
MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHIO TPSAMBIX W3MEPECHHM, OMpeaesss

CpelHee 3HaueHUE M3MepsAeMOil BenuuuHbl ((POKYyCHOE pacCcTOsHUE cOOMparoieit

JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

OPOBOJUTH  HCCIEAOBAaHUE 3aBUCUMOCTEM  (U3MUECKMX BEJIMYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IMpHU
PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HavallbHOW CKOPOCTH, Ieproaa KoyeOaHun
MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yIVla TaJCHUA W YyIja TMpeloMJIeHHs OT yria MaJeHus): IUIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMpPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCeHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
IIPOBOJIUTH BBIBOJIBI MO pe3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (DHU3NICCKUX BENHYMH (CPEIHSS
CKOPOCTh M YCKOpPEHHE Tella TMPU PABHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE
CBOOOJHOTO TaJeHNs, KECTKOCTh MPYKUHBI, KOAPOUIIMECHT TPESHHUS CKOJIBKCHUS,
MexaHu4eckas padoTa W  MOIIHOCTh, 4YacToTa W TMepuoj] KoJjieOaHUM
MaTEMaTUYeCKOr0 M MPYKHUHHOTO MAasTHUKOB, ONTHYECKas Cuiia coOuparoiein
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOMpaTh
IKCMEPUMEHTATBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHHUS, CIACIYS MPEI0KESHHON
WHCTPYKIIUHM, BBIYMCIATH 3HAYCHHE BEIMYMHBI M aHAIM3UPOBATH TOJyYCHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOJI0/IaTh MpaBHia TEXHUKU O€30MacHOCTH TP paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nnyaTh OCHOBHBIE MPHU3HAKA M3YyYEHHBIX (DU3UUECKUX MOJENei:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPOE TENIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKAs JINH34, TUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTEepU30BaTh TMPUHIIMIBI  JICUCTBUS  HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C WCMOJIB30BAHMEM WX ONHUCaHUs (B TOM YHCIE:
CIUJOMETP, NAaTYUKHU TIOJIOKEHUS, PACCTOSHUSA W YCKOPEHHUS, pPaKeTra, 3XOJIOT,
OYKH, TIEPUCKOT, (hOoToanmapar, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOT, JO3UMETD,

Kamepa BuiibCOHA), WCMONB3YysS 3HAHHUS O CBOMCTBAaX (DU3WYECKUX SIBJICHUU U



HE00X0anMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YyUYCHHBIX TEXHUYECKUX
YCTPOMCTB, WM3MEPUTEIIBHBIX NPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB MpHU
pelieHnn y4eOHO-NIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl IS MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparoiei JTMH3E;

NPUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMAIIHIO O TPUMEPAX) MPAKTUYECKOTO
WCITOJIB30BaHUS (PM3WUECKUX 3HAHUN B MOBCEIHEBHOM JKM3HU ISl 00ECIICUEHUS
0e30MmacHOCTH TpU OOpalleHuu ¢ MpuOOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJNIOACHUS HOPM 3KOJOTMYECKOrO IOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYHIECTBJIAT, MouCK wuHpopMmanuu B HWHTepHeTe, CaMOCTOSATEIbHO
bopMyIupysi MOUCKOBBINA 3aMpOC, HAXOAUTh MYTH OMPEIEICHUS JOCTOBEPHOCTH
MOJY4YeHHOW MH(OpPMallMM Ha OCHOBE MMEIOIIMXCSI 3HAHUW M JOTOJHUTEIbHBIX
HMCTOYHUKOB,;

WCIIOJB30BaTh MPHU BBIMOJHEHUHM Y4YEOHBIX 3aJlaHUi HAy4HO-MOMYJISIPHYIO
JUTEpaTypy, CHOPaBOYHBIE MAaTEpHUANbl, pecypchl ceTu VHTEpHET, BIANEThH
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHusi WHGOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO37aBaTh COOCTBEHHbBIE MHUCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
nH(pOpMAIIMU U3 HECKOJIbKUX MCTOYHUKOB, MYyOJMYHO MPEACTABISATh PE3yJbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKOW JIEATEIBbHOCTH, MpPH 3TOM TIPaMOTHO
WCITIOJIb30BATh M3YUYEHHBIN MOHSATUWHBIN anmapaT u3y4aemMoro pasiena (GU3uKd H

COMPOBOXK/JIaTh BBHICTYIJICHUE MPE3CHTAIMEH ¢ YYETOM OCOOCHHOCTEH ayIUTOPHUH

00yyJarommxcs.
TemaTudeckoe miaHupoBaHue Mo Gusnke 7 Kiacc
No | Pazgen KonnuecTBO yacos
1/
1 Beenenue. [Ipmxenue. I InoTHOCTD 17
2 Cuna. Paborta. DHeprus 18
3 Konebanus. 3ByK. 6
4 CBeTOBBIC SIBIICHUS 24




TemaTuyeckoe mIaHupoBaHuE MO PU3UKe 8 Kilacce

No | Paznen KonuuectBO yacos
/1
1 ITepBoHayvasibHBIC CBEACHUS O CTPOCHUH BEIIIECTBA 6
2 MexaHn4ecKHe CBOMCTBA JKUIKOCTEH, Ta30B U 12

TBEPJBIX TEJI
3 TensoBble IBICHUSA 12
4 M3MeHeHne arperaTHblx COCTOSIHUM BEIIECTBA 6
5 TenoBble CBOMCTBA ra30B, XKUAKOCTEN U TBEPIBIX Teu | 4
6 DNEKTPUIECKUE SIBIICHUS 6
7 DJIEKTPUYECKUI TOK 14
8 6

TemaTndeckoe TuraHupoBaHue 1o Gusnke 9 Kirace

No | Pazgen KonngecTtBO yacoB
/1
1 3aKOHBI MEXaHUKH 31
2 Mexannueckue KoaeOaHusI U BOJIHEL. 8
3 DNEeKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI 20
4 D1eMEeHThl KBAaHTOBON (DPM3HKHU 16
5 Bcenennas 20
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