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a. 3anneBbl 2023 1.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOIO o00IIero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepanbHO pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QopMupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCSd W OpraHU3alMi0 H3yYeHHUS
Gu3MKu Ha JAESITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuud Tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma 1o gu3uke ycTaHaBIMBAET pacipenesieHue yueOHOro matepuana
1o rojam oOyueHus (1o Kjiaccam), MmpejiaraeT MPUMEPHYIO MOCIIeI0BaATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IIEJIbIO OKa3aHUS METOIUYECKOMN
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka SBIAETCI CUCTEMOOOPA3YIONINM JIJIs1 €CTECTBEHHOHAYYHBIX YUeOHBIX
NPEeIMETOB, MOCKOJbKY (Hu3ndyecKkue 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U
SBICHUN, W3yYyaeMbIX XHMHEH, OHOJOTHEH, acTpoHOMUEH U (HHU3NUECKOU
reorpaguel, BHOCHUT BKJIQJ] B ECTECTBEHHOHAyYHYI0 KAapTHHY  MHpa,
npefocTaBisieT Haubonee sICHble 00pas3lbl NPUMEHEHUS HAyYyHOro MeEToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIAaBHBIX 3a7a4 (PU3HUECKOTo 0Opa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpEAINOJIaraeT OBJAJCHHE
CIEIYIOUIMMH KOMIIETEHTHOCTAMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

¢ HAYYHO OOBSICHSTH SIBICHUS;



e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHMS;
e UHTEPIPETUPOBATH  JaHHbIE M HUCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeabCTBA ISl OJIYYEHHUsI BBIBOOB.

Henu wusyueHus Qu3NKK Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHUS
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBareibHbIX opranuzauusx Poccuiickoit ®enepauuu, peamu3yomux
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHEeM
Konnerun Munucrepctsa npoceiienus Poccutickoit denepanuu (mpotokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus Gpusuku:

e TpUOOpEeTeHHE HHTEpeca M CTpEeMJIeHHs OOydYaromMXCd K HAyYHOMY
U3yYCHUIO TPUPOABI, PAa3BUTHE HX HMHTEJUIEKTYAJIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJIe TO3HAHUS U (pOpMUpOBaHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

« (¢dopMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

« (QopmMupoBaHHE MNPEACTABIECHUN O POiM (U3MKH JUIsL Pa3BUTHUSA JPYIHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

e pa3BUTHE  TPEACTABIEHUH O  BO3MOXKHBIX  chepax  Oyayuieit
npo¢eCCUOHAIBHON JEeATENIbHOCTH, CBA3aHHOW ¢ (PU3MKOI, MOArOTOBKA K
JaJIbHENIIeMy O0OyYEHHUIO B 3TOM HalpaBICHUHU.

JlocTiKeHHe 3TUX ILiefiell mporpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOIO

obmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIOIINX 3a1a4.

e MnpuoOpeTeHHne 3HaHMW O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPUUYECKHX, MArHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TPUOOPETEHHE YMEHUH OINHUCHIBATH M OOBSICHATH (DU3MUECKUE SIBICHHS C
UCTOJIb30BaHUEM TOITYUCHHbBIX 3HAHUM;

e OCBOGHHE METOJOB pEIIEHUsS NPOCTEHIIMX pPACUYETHBIX 3adad C
UCIIOJIb30BAHUEM buznyeckux MoJene, TBOPYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

« pa3BUTHE YyMEHUU HAOIIOJaTh MPUPOAHBIE SBJICHHS U BBIMOIHATH OIBITHI,
nabopaTtopHble pabOTBl W AIKCHEPUMEHTANbHBIE HCCIEIOBAaHUSA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;



e OCBOEHHE MPUEMOB palbOThl ¢ MHPOPMALUEH (PU3UUECKOTO COACPKAHMUS,
BKJTFOYass MHPOPMAIIUIO O COBPEMEHHBIX JTOCTIKCHHIX (DU3UKH, aHATN3 U
KPUTHUYECKOE OIICHUBaHUE MHPOPMAIINH;

e 3HAKOMCTBO cO chepaMu MpodhecCHOHATBHON JAeATeIbHOCTH, CBI3aHHBIMU
C (u3uKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3MUECKOU HAYKH.

Ha usyuenue ¢usuku (6a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 gacoB (2 Jaca B Hemenmo), B 9 kimacce — 102 yaca (3 yaca B HEJIEINiO).

[Ipennaraemslii B mporpammMe no (u3HKe nepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTElb IeJaeT BIOOP MPOBEACHUS
7a060paTOpHBIX PabOT U OMBITOB C YYETOM MHIMBHUIYaIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIHUCKa SKCIEPUMEHTATIbHBIX 3a/laHMi, MpelaraéMblX B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 1o (U3HKe.

COIAEPKXAHUE OBYUEHUASA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIET0 MHUPA.
®usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKHE SBICHUSA:
MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusndeckne BeaWYUHBL. M3MmepeHue Qusnueckux BenuuuH. DU3HUECKHE
npubopsl. [lorpentHocTs u3MepeHuii. MexayHapoIHasi CUCTEMA €IUHHII.
Kak ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKH H3Y4aloT TPUPOIY.
EcTecTBeHHOHAYUYHBI METOJ] TO3HAHUSA: HAOIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKEHHUE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmomaemoro sBieHus. Onucanue GU3NIECKUX SBICHUN C TTIOMOIIBIO MOJIEICH.
Hemoncmpauuu.
o MexaHnuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

« @usnueckre NpUOOPHI U MpoLeaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie padbomot u onvimol.

o OmnpeneneHue NEHBI IETCHUS MIKAIBI U3MEPUTEITHLHOTO TPpUOOpA.



o H3MepeHnue pacCTOSHUM.

« H3mepenue o0bEMa KUAKOCTH U TBEPIOTO TeEIA.

« OmnpeneneHue pa3MepoOB MaJIbIX TEIL.

« U3mepenue Ttemmeparypbl IpU TMOMOIIM KUIKOCTHOTO TEPMOMETpa H
JaTYNKa TeMIepaTyphl.

« IlpoBeneHue ucciegoBaHHSI MO MPOBEPKE THUIIOTE3bI: NAIBHOCTh MOJETA
Iapuka, MyIEeHHOT0 TOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJIbIlle BHICOTA
nmycKa.

Paspnen 2. IlepBoHavaibHbIe CBeICHUSI 0 CTPOCHMHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OMbITHI,

JIOKA3bIBAIOIIUE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBwxkenne yactuil BemiectBa. CBsI3b CKOPOCTU JIBDKCHHUS YaCTUIl C
TeMmriepatypoil. bpoyHoBckoe nBwkenue, aud@ys3us. BzaummoneiicTBue yacTuil
BEIIECTBA: MPUTSIKEHNE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUS BEIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpuctamdeckux) Teia. B3auMocBsS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHSX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpayuu.

« Habmonenne GpoyHOBCKOTO JBUKEHUS.

« HaGmonenune nuddysun.

« HaOmionenue  gBIeHHM,  OOBACHSIOIIMXCS  MPUTSHKEHUEM — WIH

OTTAJIKUBAHUEM YaCTUIl BEILIECTBA.

Jlabopamopnuie pabomot u onvimot.

« OrmeHka JuaMeTpa aroMa METOAOM PSI0B (C  HMCIOJIb30BAaHUEM
dboTorpadmii).

« OnpITHI IO HAOTIOJECHUIO TEIJIOBOTO PACITUPEHUS Ta30B.

o  OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBu:keHue u B3auMo/eiicTBHe TeJl.

MexaHnnueckoe JBH)KEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh MPH HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUS.

SBnenue wHepUMU. 3aKOH WHEpIUHU. B3anmoneicTBue Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBMXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHUIIEC
o0BEMa BerecTna.



Cuita Kak XapakTepUCTHKa B3aMMOAECHCTBUSA Tesl. Cuina ynpyrocTd M 3aKOH
I'yka. M3mMepeHne cuiibl ¢ MOMOIIBIO THHAMOMETpA. SIBIIEHHE TATOTEHUS U CUja
TsokecTH. Cria TSKECTH Ha Apyrux miaHerax. Bec tenma. Hesecomocts. Cnoxxenue
CWJI, HAPABJIIEHHBIX MO OAHOM mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOs. TpeHre B IPUPOAE U TEXHHUKE.
Jemoncmpayuu.
« HaOmoneHre MeXaHH4eCKOro ABMKEHUS Tea.
« H3MepeHue CKOPOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
« HaOmonenue sBieHNs] HHEPLIUU.
« HaOmonenue u3MeHeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUU TEN.
« (CpaBHeHHEe Macc MO B3aUMOJECHCTBUIO TEN.
« Cll0)eHue CHJI, HalpaBJICHHBIX MO OJTHOW MPSMOM.
Jlabopamopnuie padbomot u onvimot.
« Omnpenenenue CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIapUKa B JKUIKOCTH,
MOJIEIIN DIIEKTPUYECKOT0 aBTOMOOUIIS U TaK Jiajee).

« Onmnpenenenue cpenHeld CKOPOCTH CKOJIbKEHHSA OpycKa WIM IIapuKa I10
HAKJIOHHOM TIOCKOCTH.

« OrnpeneneHre MIOTHOCTH TBEPAOTO TeENA.

o OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHHsS (JedopMaiiun)
NPYKUHBI OT IPUJIOKEHHON CUJIBI.

e OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT
BECa TeJla U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHnue TBEPABIX TeJl, dKMIAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIIICHUS U yBEJIMUCHUA JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT o00béma, Temmneparypsl. l[lepegada maBneHus
TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackans. IlneBmatnueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHHUS >KUJIKOCTH OT TiyOuHbl. ['mapocratnueckuit
napagokc. Coobuaromuecs: cocyibl. [ ' napaBmnyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CyiecTBOBaHUS
Bo3ymHONW oOonouku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBiIeHUs. 3aBUCUMOCTh aTMOC()EPHOTO JIaBJIeHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubopst qy1st M3MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBrE )KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJIO. BrITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxominaBanue.

Jemoncmpauuu.

« 3aBHUCHUMOCTH JIaBJICHUS ra3a OT TEMIEPATYPHI.



o Ilepenaua naBneHUs KUJIKOCTHIO U Fa30M.

« Coolmaromuecs: COCy/ibl.

o T'maopaBimnueckuii mpecc.

o IlposiBnenue neicTBuss aTMOCPEPHOTO AaBICHUS.

e 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTU
T€Ja U TNIOTHOCTH KUJKOCTH.

e PaBEHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOMN KUJIKOCTH.

« YcClOBHME IUIABaHUS TEJ: IUIABAHUE WA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

« HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOM B
YKUJIKOCTh YacTH TeJa.

« OmnpeneneHue  BHITAJKUBAIOIIEH CHUJIbI, JEUCTBYIOIIEH Ha  TeEJo,
MOTPY>KEHHOE B KUJIKOCTb.

« IlpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIONIEH HA TEJO
B JKUJIKOCTH, OT MACChI TeJa.

e OnpITbl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITUIKABAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha Teno B JKHUAKOCTH, OT OO0BbEMa MOTPYKEHHOW B
YKUAJIKOCTb YaCTH TeJla U OT IUIOTHOCTHU KUJIKOCTH.

« KoHncTtpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHHWE JIOAKU U
onpeaeeHue €€ rpy30n04bEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpuMmeHeHMe TpaBWiIa paBHOBECHUS pbluara K OJIOKY.
«3omotoe mpaBuio» wMexaHuku. KIII[ mpocteix MexanusmoB. IIpocteie
MEXaHU3MbI B ObITY U TEXHUKE.

Mexannyeckas dsHeprus. KuHeTmyeckas U MOTCHIMAJIbHAS DJHEPIHUS.
[IpeBpaliieHre 0JHOTO BHUJIa MEXaHUYECKOM SHEPTUH B APYTOW. 3aKOH COXpaHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

« IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

« Ornpenenenue pabOTbl CUJIBI TPEHUSI TPU PABHOMEPHOM JIBHXKEHUU Teja

10 TOPU3OHTAJIBHON OBEPXHOCTH.
« HccnenoBanue ycinoBul paBHOBECHS pblyara.



« WM3mepenue KII/ HaKIIOHHOM IIJIOCKOCTH.
« N3yudeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TenioBble sIBJIEHMS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUSA
BemlecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYd. ONBITEI, NOATBEPKAAKOLIUE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB ra3o0B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOXEHUN MOJEKYISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TemIoBOe paCIMpEHHUE U CKATHUE.

Temnepatypa. CBsi3b TemIeparypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKECHUS
gactull. BHyTpeHHsss sHeprusi. CnocoObl W3MEHEHUsS BHYTPEHHEH HHEPTHH:
TeIIonepeaya u COBEpILICHUE paboTHI. Bunasr TeTUIoNEepe1auHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KoanuecTBo TemnoThl. YenbHas TEINIOEMKOCTL BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OamaHca. [lmaBienwe wu
OTBEpJCBAaHUE KPUCTANIMUECKUX BEIIECTB. YAeIbHAs TEIJIoTa IJIaBJICHUS.
[TapooOpazoBanue u konjaeHcainusa. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KHIIGHHS OT aTMoc(epHOTo
JTaBJICHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIUIOTa CTOpaHMUs.

[Tpunnumner paboTel TeroBeiX aBurarenei KIIJ TerutoBoro nmpurarens.
TermnoBbele IBUTaTeNIM U 3alIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

« Habmtonenne GpOyHOBCKOTO JBUIKEHUS.

« Ha6monenne nuddysun.

« HaGmoneHnue siBjeHUN cMaYMBaHUS M KalTWJIIPHBIX SBICHUH.

« HalGmoneHne TemioBoro pacupeHus T,

o N3meHeHne maBieHUs rasa IMpu W3MCHCHUU 00BbEMA W HArpEBaHWM WU

OXJIaXKJICHUU.
« IIpaBuna uamepeHus: TemMIepaTypsl.
« Buasl Teronepeaayn.



o OxynaxaeHue Npu COBEPILICHUH PaOOTHI.

« Harpesanue npu coBepiiieHU pabOThl BHEITHUMH CHUJIAMHU.

« (CpaBHEHHUE TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

« Habmonenue kuneHus.

« HaGmoneHne nocTosTHCTBA TeMIEPATYPhI IPU TIABJICHUH.

e Mopenu TEIIOBBIX IBUTATEEH.

Jlabopamopnuie padbomot u onvimot.

e OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

e OmnpITHI MO BRIPANIMBAHUIO KPUCTAJIOB TOBAPEHHOM COIM MJIU caxapa.

e OnpITel MO HAOIIOJEHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B, XUJIKOCTEH U

TBEPIBIX TEJI.

« Onpenenenue AaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

e OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUSI BO3JyXa OT €ro

00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

« IlpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA KHUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
« HalGmoneHnne wu3MeHeHMs] BHYTPEHHEW OHEpPruu Tella B pe3yJbTaTe
TeIUIonepeaaun U paboThl BHEIIHUX CHII.

« HWccnenoBanue siBIE€HUS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOAHOW U

ropsiueu BOJIBI.

« OrmnpeneneHne  KOJIMYECTBA  TEIUIOTHL, IMOJYYEHHOTO BOJOW  IIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

« OrnpeneneHue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

« MHccnenoBaHue npoluecca ucnapeHusl.

« OrmnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTU BO3AYyXa.

« OrmnpeneneHre yAenbHON TEIUIOTHI IJ1aBIEHUS JIbJIA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poja sieKTpuueckux 3apsiioB. B3aumoneiicTBue
3apsbkeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).

Onektpuueckoe mnone. Hampsok€HHOCTh 3iekTpudeckoro mnoisd. IlpuHuun
CYNEepHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHMKM U  JUANEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsaa.



DJIEKTPUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOIO TOKA.
Nctounuku mnocTossHHOrOo TOKa. JIeMCTBUS AIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTIX U razax.

Onektpuueckass uenb. Cuiia  TOKa.  DJNEKTPUYECKOE  HANPSHKCHHE.
ComnpoTuBneHrne NMPOBOJHUKA. YIEIBHOE CONPOTHUBIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locmenoBarenbHOE W MApajuIeNIbHOE  COEIMHEHUE
ITPOBOJITHUKOB.

PaGora u MomHOCTh »3yekTpuyeckoro Toka. 3akoH [[xoyns—JleHua.
DneKkTpudecKue enu U NOTpeOUTeNH NeKTpUIecKoi s3ueprun B 6biTy. KopoTkoe
3aMbIKaHHE.

[locTosiHuble ~ MarHuThl.  B3auMopeilcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOe nosie 3eMJId U €ro 3Ha4€HUE I )KU3HU Ha 3eMiie.
OneiTr  Opcrena. MaruuTHoe TMoJe€  DJIEKTPUYECKOro Toka. IIpumeHenue
AJIEKTPOMArHuTOB B TEXHHUKE. J[€eMICTBME MAarHUTHOIO MOJI HA TPOBOJIHHUK C TOKOM.
DNeKTpoJABUraTelb MNOCTOSIHHOTO TOKa. VCHoJb30BaHHUE HIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue sneKTpoMarHuTHOM MHAyKUuH. [IpaBuno Jlenua.

DneKTporeHepaTop. CrniocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.
Jemoncmpayuu.

e DIIEKTpU3aLHUS TEN.

« JIBa poja 3JIEKTPHUYECKHUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
e  YCTpOWCTBO U JEUCTBUE IEKTPOCKOIA.

e DIEKTpOCTATUYECKAS UHAYKIUSI.

e 3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSI0B.

e [IpoBOJHUKYN U TUIIEKTPUKHU.

« MogenrpoBaHre CUIOBBIX JIMHUM 3JEKTPUYECKOTO IOJIA.

e HcTOYHMKM IOCTOSSHHOTO TOKA.

o JleWCTBHS DNEKTPUUECKOTO TOKA.

e DJEKTPUYECKUI TOK B )KUIKOCTH.

« T'a3o0Bb1i pa3psn.

« H3MepeHue CHIIBI TOKa aMIIEPMETPOM.

« H3MepeHue 3IeKTPUYECKOTO HANPSKEHHS BOJIBTMETPOM.

« Peocrar 1 MmarazuH CONpOTUBIICHUM.

« BzaumopelicTBHE NOCTOSIHHBIX MATHUTOB.

« MogennpoBanrue HEBO3MOKHOCTH Pa3ACICHHS ITOJIOCOB MarHNUTa.



MonenupoBaHre MarHUTHBIX MOJIEN MMOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje ToKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TTOJIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCMMOCTh HAMNpPaBICHUS MHIYKIIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnbITel 1O HAOMIOJECHUIO JJICKTPU3AIMK Tel MHAYKIMEH W TpHu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOTO TMOJISI HA MPOBOJHUKH H
JADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JIWHBI, IUIONAAX MONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HAIPSHKEHUH TMPHU TOCIEIOBATEIILHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbBl TOKa IPU MNapalIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOUIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEISIEMONl Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO 4YE€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB IMpU  HUX
00BEITMHEHUH U Pa3/ICIICHUN.



o HccnenoBanue nelcTBUA DJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

e OmnbITel, JIEMOHCTPUPYIOIIHME 3aBUCHUMOCTb CHJIBI  B3aUMOJIECHCTBUS
KAaTyIIKM C TOKOM M MarHura OT CWJbl TOKa W HAIpaBIEHUS TOKa B
KaTyLIKE.

« H3yueHue neiCTBUSA MAarHUTHOTO IOJISI HA IPOBOJIHHUK C TOKOM.

« KoHcTpynpoBaHnue u uzyueHue paboThl JEKTPOABUTATENSL.

« W3mepenue KIIJI 35ekTpoABUTaTeIbHOM YCTAHOBKH.

e OmnbITEl O WCCIENOBAHUIO SIBJICHHUSI DJEKTPOMAarHUTHOW WHIYKLHH:
UCCIENOBAaHNE W3MEHEHUW 3HAYEHUsS] W HANpaBICHUS HWHIAYKIHOHHOIO
TOKa.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABuWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBLHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE MPSIMOJUHEIHOE
nB>keHrne. HepaBHOMepHOE NpsSIMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKECHUHU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBkeHue. CBoOoaHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHUE MO OKpY>KHOCTH. Ilepron u dacrota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsorii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUMI CyNEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, CHIla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBwkenue maHeT BOkpyr CosHua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue maTepuanbHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue mmmyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
“MIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cun TsKeCcTH, YHPYrocTH,
tperusi. CBsi3b dHEpTUH U padoThl. [loTeHIMaIbHAsS SHEPTHs Teya, OIHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CxKaTtou npyxkuHbl. Knnetnueckas



sHeprus. Teopema O KMHETHYECKOM DHEPIUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
JHEPIUHU.

JMem cmpayuu.

[ ]

Ha6mionenre MEXaHUYECKOTO JBUKEHUS Tela OTHOCUTENBHO Pa3HBIX Tell
oTCu€ra.

C BHeHME NyTed W TPACKTOPUN NBUXKEHHS OIJHOTO M TOrO XK€ Tella
OTHOCUTEJIBHO PAa3HbIX TEJ OTCYETA.

N3Mepenune CKOpOCTU U YCKOPEHUS NIPSIM ~ MHOT'O IBUKECHMUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O JBUKECHUS.

HaGmronenue 1Br>XeHUs TeJla O OKPY>KHOCTH.

HabGmonenre MexaHMueCKUX SIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUJKCHUU
OTHOCUTENIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHS Te€Jla OT MaccChl Tela M JCHCTBYIOUIEH HA HETO
CHUJIBI.

HaGnronenue paBeHCcTBa CHIT TTPH B3aUMOJICHCTBUN TEJ.

N3MmeHnenue Beca Teia npu yCKOPEHHOM JBUKECHUU.

Ilepenaya umirynsca pu B3auMOJECHCTBUM TEI.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUU TEII.

C paHeHHe nMITynbca pU HEYIIPYTOM B3aHUMOJECHCTBUU.

C pasHeHue UMITyJIbCa IPU AOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
Habmronenmne peakTHBHOTO ABHIKEHUSI.

C paHeHHE MEXaHMUYECKOM 3HEPTrUU MpHU CBOOOTHOM MaJCHUH.

C paHeHHe MEXaHWYECKON PHEPTUU IIPHU ABUKEHUH TeJIa MO ACHCTBUEM
IIPY>KHHBI.

Jlabopamopnuie pabomot u onvimot.



« IlpoBepka rumoTe3bl: €ClW TPU PABHOYCKOPEHHOM JBUXEHUU 0e€3
HayaJbHOU CKOPOCTH MYTHU OTHOCSITCS KaK PSJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

« MHccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

« Omnpenenenue ko3 duiieHTa TPEHUS CKOJIbKECHHUS.

« OnpenenenHne KECTKOCTU NPYKUHBI.

o Omnpenenenre padOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBIKCHUHU Teja
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

o Ormnpenenenne pabOTHl CWIBI YIOPYroCTH TpPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUAKHOTO OJIOKOB.

« N3yueHue 3ak0oHA COXpaHEHUS YHEPTHUHU.

Paznen 9. Mexanuueckue Kojae0aHUS U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOaHMI: TIepro,
4acToTa, aMIUIUTyAa. MaTeMaTH4ecKuil U MPY>KUHHBIA MasTHUKU. [IpeBpamieHue
SHEPTUH MPH KOJIeOATEIHPHOM JIBUKCHUU.

3aryxaromme  koneOanus.  BwiHyknenHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BoJiHbI. CBoOIiCTBA MexXaHMYeCKHMX BOJH. [lpomonbHbie U
nornepeyHbie BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€ pachupoCTpaHEeHUs.
MexaHn4deckue BOJHBI B TBEPIOM Telle, CECMUUECKHE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbIcOTa TOHa. OTpakeHue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.
o HaOmronenne koneOaHWii TE 104 JEWUCTBUEM CHUIBI TSIKECTH U CHJIIBI
YIOPYTOCTH.

« HaGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

« Habmonenue BBIHYXICHHBIX KOJIEOAaHUN U pe30HaHCA.

« PacmpocrpaneHue npooIbHBIX U MMONEPEYHBIX BOJIH (Ha MOIEINHN).

« HabmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

e AKyCTHYECKHI PE30HAHC.

Jlabopamophuie pabomot u onvimot.

o Omnpenenenne 4dYacTOTBI W TEpHOJA KOJICOAHWH MaTEMaTHYECKOTO
MasiTHUKA.

« Omnpenenenue 4acTOTHI U MEPUO/Ia KOJICOAHUHN IPYKUHHOTO MasiTHUKA.

« HccnenoBanue 3aBUCUMOCTH TeproAa KOJIeOAHWN MOABEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HATH.



« MHccnenoBaHnue 3aBUCUMOCTH TIepuoaa KojieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
« IlpoBepka HE3aBUCUMOCTH TEepuojaa KoyseOaHUil Tpy3a, MOABEIICHHOTO K
HUTH, OT MAacCChI Ipy3a.
o OmnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh Iepuoja  KojeOaHui
IPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )XKECTKOCTHU MPY>KUHBI.
« U3mepenue yckopeHust CBOOOTHOTO MaICHUS.
Paszpnen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTpOMAarHUTHOE  MoJie.  DJIEKTPOMAarHuTHble  BoJHBL.  CBOMCTBa
3JeKTpoMarHuTHIX BOJH. Illkana 37eKTpOMarHUTHBIX BOJIH. Vcmosib30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DJleKTpoMaruuTHas mnpupoaa cBera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
« (CBOIICTBA JICKTPOMArHUTHBIX BOJIH.
« BoJHOBBIE CBOKCTBA CBETA.
Jlabopamopnuie padomut u onvimot.
« H3ydeHune CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO

TenedoHa.
Pasznen 11. CBeToBbIE ABJICHUA.
JlyueBas MOJIEJIb CBeETAa. Hcrounukn CBETA. [IpssmonuHerHOE

pacrtpocTtpanenue ceera. 3atmMeHnus CoisHna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. VICMONb30BAHME TIOJIHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jluaza. Xonx mydedt B gumH3e. OnTuueckas cucreMa (oToarnmapara,
MHKpPOCKONIA M TeJecKoma. [Ja3 Kak onrudeckas cucrema. biIHM30pyKoCcTh U
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Omnbeitel HetoTona. Crokenwue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Jemoncmpauuu.

o [lpsamonuHeitHOE pacpOCTPaHEHUE CBETA.

« OrTpaxeHue cBera.

« IlonyueHne n300pa>keHUI B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKayax.

« Ilpenomiienue cBera.



e OnTUyecKuil CBETOBO/I.

« Xon nyyel B coOuparoen JuH3e.

o XoJI JIy4eHl B pacceuBarolleH JIUH3E.

« llonydenue n3o0paxeHU ¢ MOMOUIBIO JIUH3.

 Ilpunuun nedictBus gporoanmnapaTa, MUKPOCKOIIA U TEIECKOMA.

« Mopensb rimasa.

« Paznoxxenue 6enoro cBeTa B CIIEKTP.

« IlomyueHnue Oenoro cBeTa NMpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

« MHccnenoBanue 3aBUCHUMOCTH YIja OTPaXEHUsI CBETOBOIO Jiyya OT yIJia

naJICHUsI.
« H3yueHne xapakTepUCTHUK U300paKCHUS TIPEAMETA B IJIOCKOM 3€pKaje.
« HccnegoBanue 3aBUCUMOCTH yIJIa MPEJIOMIJIEHUSI CBETOBOTO Jiyda OT yriia
NaJICHUs] Ha TPAHUIE «BO3AYX—CTEKIIO».

o IlomyueHnue n300pakeHUM C TOMOIILIO COOUPAIOIICH JIUH3BI.

« Ornpenenenre GOKyCHOTO PacCTOSHUSA M ONTHYECKON CUIIbI COOMparoIieit
JIVH3BI.

« OnpITHI IO Pa3NOKEHHUIO OEJIOTO CBETA B CIIEKT.

o OnpITHI 1O BOCHPUSATHIO I[BETA MPEAMETOB MPU HUX HAOIIOJIECHUU Yepe3
[[BETOBBIE (PUIIHTPHI.

Pa3zpnen 12. KBanToBbI€ SIBJICHHS.

Omnwitel Pesepdopna u 1uianerapHass mojenb atoma. Moxens aroma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramma-uznyudeHus. CTpoeHHE aTOMHOTO
sapa. HykionHas wmozens aromMHoro siapa. M3ortombl.  PagmoakTuBHBIE
npeBpanieHus. [lepron nonypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peaknuu. 3aKOHbI COXPaHEHHUs 3apsiJOBOTO U MacCOBOrO YHCEIL.
DOHeprusi cBsizM aToMHbIX sifiep. CBsI3b Macchl W AHEpPruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CoJiHIa U 3BE3].

Snepnas sHeprernka. JleMCTBUS pPagHMOAKTUBHBIX M3JIYYCHUW HaA KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

o CnexkTpbl U3Ny4YEHUS U MOTJIOUIECHUS.

« CHekTpsl pa3IUYHbIX Ta30B.

« CnexTp BoJOpoOIa.

« Habmonenue TpekoB B kamepe BuibcoHa.



« Pabota cuéTurka HOHU3UPYIOIIHUX U3TyUECHHM.

« Perucrpanus uzinydeHus: IpUPOJAHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamophule padomot u onvimot.

« HaOmoneHue CrIoMHbIX U JMHEHYATBIX CIEKTPOB U3ITyUYEHUS.

« HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIMM YACTHULIBI 10 TOPMO3HOMY

nytu (mo gororpadusim).

« H3Mepenue paanoakTUBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYJIb.

[ToBTOpUTETHEHO-0000IAIOIMN MOAYJIb IPEAHA3HAUYEH JII CUCTEMAaTU3alluu
U 0000mIeHHs  TPEIMETHOIO  COAEpXKaHUS M OMNbITa  JCSITEeNIbHOCTH,
NpUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAaKKe JJi1 MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (usuke a1 oOyyaromuxcs,
BBIOpPABIIUX 3TOT YYEOHBIN MPEAMET.

[Ipy M3ydyeHUn AAHHOTO MOJYJIS PEaTU3YIOTCAd U CUCTEMATH3UPYIOTCS BUIIbI
JESITENHHOCTH, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS TOCTHXKEHHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PE3yJlbTaTOB  00yueHus, GopMmupyercs
€CTEeCTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB HCCIIEAOBAHMS
SBJICHUI MpPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHMSIMH OOBSACHATH (pu3nueckue
ABJICHHs, IIPUMEHAS IIOJyYCHHBIE 3HAHUSA, pellaTh 3aJadd, B TOM 4YHCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO AEATENBHOCTHBIN XapakTep NAaHHOTO paslella peaau3yeTcs
3a CU€T TOro, 4YTO OOyYaroUIMecs BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUW paclo3HaBaTb M HAYYHO OOBACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAyUYHbIE METObI UCCAEAOBaHUS (PU3NUECKUX SBICHUM, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHHII COBpEMEHHBIX
TEXHOJIOTUI, HallpuMep, NPAKTUYECKOr0 UCIIONIb30BAHUS PAa3JINYHBIX HCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA NPEBPALLIECHUS U COXPAHEHUS BCEX U3BECTHBIX BHUIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



N3yuyenue (u3MKyM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe uydeHus Gu3NKA Ha yPOBHE OCHOBHOI'O 0OIIEr0o 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbBI CIEAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— ?2@>02;5=85 8=B5@5A0 : 8AB>@88 8 A>2@5<5==><C A>AB>0=8N
@>AA89A:>9 D878G5A:>9 =0C:8;

— F5==>AB=>5 >B=>H5=85 : 4>AB865=80< @>AA89A:8E CGQ=KE-
D878:>2;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- 3>B>2=>ABL : 0:B82=><C CGOAB8N 2 >1AC645=88 >1I15AB25==>
3HAYMMBIX U ITHUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHECHHEM
JTOCTH)KCHUHN (DU3UKWU;

— >A>7=0=85 206=>AB8 <>@0;L=>-MB8G5A:8E ?@8=F87>2 2
450B5;L=>AB8 CGQ=>3>;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— 2>A?@80B85 MABS5B8G5A:8E :0G5AB2 D878G5A:>9 =0C:8: 5Q
30@<>=8G=>3> ?>AB@>5=80, AB@>3>ABS, B>G=>ABS,
;0:>=8G=>ABS;

4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

— >A>7=0=85 F5==>AB8 D878G5A:>9 =0C:8 :0: <>I=>3> 8=AB@C<5=B0
7>7=0=80 <8@0, >A=>2K pa3BuTHs TEXHOJOTHH, BaKHEHIIECH
COCTABJIAIOIIECH KYJIbTYPHI;

- @0728B85 =0CG=>9 ;N1>7=0B5;L=>ABS, 8=B5@5A0
8AA;54>20B5;LA:>9 450B5;L=>ABS;

5) <¢opMupoBaHusT  KYJbTYpPbl 3A0POBbI H  3MOLMOHAJBHOIO
0J1aronosy4us:

— >A>7=0=85 F5==>ABS8 157>?0A=>3> >1@070 687=8 2 A>2@5<5==om
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWJ OE30MacHOr0 TMOBEACHUS Ha
TPAHCIIOPTE, HA JIOpPOTraX, C AJICKTPUYECKUM W TEIUIOBBIM 00OpYyIOBAaHUEM B
JOMAITHUX YCIOBUAX;

— AD>@<8@>20==>ABL =02K:0 @5D;5:A88, ?@87=0=85 A2>53> ?@020
=0 >H81:C 8 B0:>3> 65 ?@020 C 4@C3>3> G5;>25ka;

6) TPy10BOr0 BOCIIMTAHMS



— 0:B82=>5 CGOABS85 2 @5H5=88 ?@0:B8G5A:8E 7040G (2 @O0<:0E

AbB<LS, >1@07>20B5;L=>9 >@30=870F88, 3>@>40, :@00)

B5E=>;>38G5A:>9 8 A>F80;L=>9 =0?@02;5==>AB8, B@51CNI8E 2 B><

G8A;5 8 D878G5A:8E 7=0=809;

e — 8&=B5S@5A : ?@0:B8G5A:><C 87CGS5Hur0 mpodeccuii, CBI3aHHBIX C
(du3uKoii;

e 7) 3K0JOrM4Y€eCKOro BOCIIUTAHUS :

« — >@85=BOF80 =0 ?@8<5=5=85 D878G5A:8E 7=0=89 4;0 @5H5=80
7040G 2 >1;0AB8 >:@C60NI59 A@54K, ?;0=8@>20=80 ?>ABC?:>2 8
>F5=:8 8E 2>7<>6=KE ?>A;54AB289 4;0 >:@C60NI59 A@54K;

e — >A>7=0=85 3;>10;L=0ro xapakTepa 3KOJOTHYECKUX MPOOJIEM M MyTel ux
pelieHus;

« 8) aganTanmuM K M3MEHSIIOIIUMCS YCJOBHSIM CONHAJLHOW W TPHUPOIHOI
cpeabl:

« — >B@51=>ABL 2> 2708<>459AB288 ?@8 2K?>;=5=88 8AA;54>20=89 8
?@>5:B>2 D878G5A:>9 =0?@02;5==>AB8, >B:@KB>ABL >?KBC 8
7=0=80< 4@C38E;

o — ?7>2KH5=85 C@>2=0 A2>59 :><?5B5=B=>AB8 G5@57 ?@0:B8G5A:CN
450B5;L=>ABL;

« — ?7>B@51=>ABL 2 D>@<8@>20=88 =>2KE 7=0=89, 2 B>< GB8A;5
D>@<C;8@>20BL 8458, ?>=0B80, 38?>B57K > D878G5A:8E >1J5:BOE 8
02;5=80E;

« — >A>7=0=85 45D8F8B>2 A>1AB25==KE 7=0=89 8 :><?5B5=B=>ABeli B
obnactu GpU3HKY;

« — ?:0=8@>20=85 A2>53> @0728B80 2 ?@8>1@5B5=88 =>2KE
D878G5A:8E 7=0=89;

« — AB@5<;5=85 0=0;878@>20BL 8 2K0O2:0BL 2708<>A2078 ?@8@>4K,
>115AB20 8 M:>=><8:8, 2 B>< G8A;5 A 8A?>;L7>20=85< D878G5A:8E
7=0=89;

« — >F5=:0 A2>8E 459AB289 A CGQB>< BnusHUS Ha OKPYXKAIOIIYIO Cpedy,

BO3MO>KHBIX TJI00ATbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOeHHMsS TporpaMMbl O (U3MKE Ha YpPOBHE OCHOBHOTO
oO1iero oopazoBanus y odydaronierocst 0yayt copMUpoBaHbl MeTanpeaAMeTHbIe



pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIE YHUBEPCATbHBIE YUEOHbIE AEHCTBUS,
KOMMYHUKATHBHBIE  YHMBEpCAJIbHbIE  Y4EOHbIE  JCHCTBUS,  pEryJIsTUBHbBIE
YHUBEpCAJIbHbIEC YU€OHBIE IEHCTBHUS.

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJIATE M XapaKTEPH30BaTh CYIISCTBCHHBIC NPHU3HAKH OOBEKTOB
(stBIIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIUU, OCHOBAHUS AJIS
0000111eHHs U CPAaBHEHUS,

BBISBJISATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DakTax,
JAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSAIIUXCS K (DU3UYCCKUM SIBJICHUSM;
BBISBJIATh TPUYUHHO-CIICJICTBCHHBIC CBS3M INPH HM3YyYCHUH (U3HMYCCKUX
SIBJICHUHA M TPOIICCCOB, JIeJIaTh BBIBOJBI C UCIOJb30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUEHUMU, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(U3HYECKUX BETUYMH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pemeHus y4eOHoW Quznueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pelIeHUs, BbIOOp Haubosee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETIEHHBIX KPUTEPHUER).

Bba3oBble ucciie1oBaTeLCKHUE TeCTBHUSA .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIIEHO COCTABIICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOONBIIOe HCClIea0BaHue (PU3NIECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPUMEHUMOCTh ¥  JOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WK SKCIICPUMEHTA;

CaMOCTOATENTHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

NPOTHO3UPOBATh BO3MOXKHOE  JalibHElIee pa3BUTHE  (HUUUIECKUX
IIPOIIECCOB, a TAKXKE BBIJBUTAThH MIPEATNOIOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

IPUMEHSTh Pa3IMYHbIC METOMbI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope WHGOPMAIMM WIM JaHHBIX C y4E€TOM MPEIIOKCHHOW YYCOHOMU
bu3ndecKoi 3a1a4m;



aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJbHYIO (OPMY MpPECTaBICHUS
uHbOpMallM ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJayd  HECIOKHBIMU
CXEMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0/ie 0OCYXJEeHHS Y4eOHOro MmaTepualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX1aeMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa PEUICHHWE 3a/Jayd W IOAJep KaHue
OJ1aroXKenaTeTbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXACHHS C CYXICHHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIIATH PE3YJIBTATHI BHIMOJIHECHHOTO (DU3MYECKOTO OMBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

NOHMMAaTh M HWCIOJNB30BATh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBHUIYAIbHOW pPaOOTHl MPH pPEIICHUH KOHKPETHOW (PU3NYECKOU
POOJIEMBI;

NPUHUMATh L€ COBMECTHOH IesITeIbHOCTH, OPraHU30BbIBATH JECUCTBUS
no e€¢ MJOCTIDKEHHIO: pACIpeNeNaTh poJid, OOCYKAaTh IPOLECCH |
pe3ysIbTaThl COBMECTHOU PabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JTIO/ICH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHTasi KAUeCTBEHHOTO pe3ysbTara I10
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM [EHCTBUS C JPyTrUMHU
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTFHO C(OPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

PeryisiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsIX, TPEOYIOMUX
JUISL pelieHust pU3nyecKux 3HaHUM;

OpPUEHTHUPOBATHCA B  PA3JIMYHBIX [OJAXOAAX IMPHUHATHS  PELICHHUUN
(MHAMBUAYAJIbHOE, MPUHATHE PEIICHHS B TPYyNNE, NPUHITUE pPEIICHUIN

TPYIIION);



CaMOCTOSITEJIbHO COCTaBIIAThH aJITOPUTM pEIICHUsT PU3NUECKON 3aauul WU
IJlaHa HCCIEAOBAHUS C YYETOM HMMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH Mpe/jiaracMble BapUaHThI PEIICHUMH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllMH U MpeiaraTh IaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEJAOCTHKEHHUS]) PE3yNbTaTOB
NeSTEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTUBBI B JIE€IATEILHOCTH (B TOM YHKCJIE B XOJ BBINOJHEHUS
¢u3nyueckoro MCCleNOBaHUA WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENbCTB, W3MEHHUBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUThb ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJAE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro;
NpU3HABaTh CBOE MPABO HA OMIMOKY MPHU pelIeHUH (GU3HUYECKUX 3a7a4 WIN
B YTBEPKJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

INPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenusi B 7 Kj1acce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh  TMOHATHA: (PHU3MYECKMEe W  XUMUYECKHE  SBIICHUA,
HAOJIIOICHNE, JKCIIEPUMEHT, MOJIeNb, TUIIOTe3a, CAMHHIIBI (HU3MUIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUSI BemlecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOJEHUCTBYIOIIAS
cuia, nedopmanms (ympyras, nJjacTuyeckas), HEBECOMOCTb,
COOOTIAIOIINECS COCY/IbI;

paznuyarh sBiaeHUs (auddys3us, TEIUIOBOE IBIKEHHWE YaCTHI] BEIICCTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JBWKEHUE, HHEPIUS,
B3aMIMOJICHCTBHUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHHsI, Tepeaada JaBICHHUS TBEPABIMU TENAMH, >KHIKOCTSIMH H
razam, arMocdepHOe JaBlieHWe, IUTaBaHUE Tell, MPEBPAIICHHUS
MEXaHWYECKOW DHEPruu) M0 OMHCAHUI0 MX XapaKTePHBIX CBOWCTB W HA
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUYECKOE SBIICHUE;



pacro3HaBaTh TMPOSIBICHUE U3YYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpYXKalolleM MHpE, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJE:
MpUMEpPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, ACUCTBUE CWIBI TPEHHS B TMPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(EpHOTo JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PBIO, phlUuaru B
TeJIe YesIoBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKU) (DU3UYECKUX SIBICHUM;
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeJl U (DU3UYECKUE SIBJICHUS, UCTIOJIb3YS
dbuznyeckue BeNWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEJIHSISI CKOPOCTh, CUJIA YHNPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPAOrO Tena, JKUIKOCTH, Tasa),
BBITAJIKUBAIOIIASI CUJIA, MEXaHW4Yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI,
MOMEHT CHJIbI, KO(POUIIMEHT TIOJIE3HOT0 JICHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIIMAJIbHAS DHEPrus), MPU OMHCAHUU TPABUIBLHO
TPaKTOBaTh  (PU3MYECKUM  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, HX
0003HaYeHUsI W EIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEJIMYMUHY C JAPYTUMH BEIMYMHAMH,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS M IPOLIECCHI,
UCIIONIb3YSl TIpaBUJIa CIOXKEHHUs CUJl (BAOJb OJHOM MpsiMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBEcCHUs phiuara (0Jsoka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOUH
SHEPruu, TpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3alUCBhIBATh €M0 MATEMATUYECKOE BBIPAKECHUE;

O0O0BSACHATH (PU3UUECKHUE SABJICHHUS, ITPOILIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii NPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHeHHE U3 12
JOTUYECKUX IIAroB C OMOpOoi Ha 1-2 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3aJayd B 1—2 JeHCTBUS, KCHOJIb3YS 3aKOHBI H
dbopMyIbl, cBs3bIBaOMNUE (U3MYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI M TPOBOIUTH PACUYETHI, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOJIUMbIE JIS PEIICHUS 3a/1ad, OLIEHUBATh PEaTUCTUYHOCTD
MOJTYYCHHON (DU3UIECKON BEIIMUNHEI;



pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh MpHU TMOMOIIU
(u3HUECKNX METOAOB, B OMMCAHUH MCCIIEIOBAHUS BBIACIATH IPOBEPIEMOE
NpeanojoxkeHue  (TUmoresy),  pa3iuyaTb M MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yibTaT, HAaXOJUTh OLIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjibTaTaMm;

OPOBOAUTH OMBITBI MO HAOMIOJEHUIO (PU3MYECKUX SBJICHUH WIH
buznIecKux CBOICTB TEIl: bopmMyIUpoBaTh MIPOBEPSIEMbIEC
IPENOoNIOXKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pY10BaHNUA,
3aMMChIBATh X0/ ONbITA U (DOPMYIUPOBATH BHIBOIBI;

BBIMIOJHATh TMPSIMblE U3MEpPEHUs pAcCTOSHUSA, BPEMEHM, Macchl TeJa,
o0béMa, CHJIbI W TEMIlepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U
upoBbIX TPUOOPOB, 3aMUCHIBaTh MOKa3aHWs NOPUOOPOB € Y4YETOM
3aJlaHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEJIMYUHBI OT
JIPYrod C UCIOJNB30BAHUEM IMPSMBIX H3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBIXKYUIETOCsS Tejla OT BPEMEHU JBMXKCHMS Teja, CHUJIbI
TPEHHMsI CKOJILKEHHUS OT Beca Tena, KauecTBa 00paboTKU MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEII, CHIIBI
YIPYrocTd OT YIJIMHEHMs MPYKUHBI, BBITAJKUBAIOLIEH CHJIBI OT 00bEMa
NOTPY’KEHHOM YaCTH Teja U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Jla, OT IIIyOHHbI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUIaBaHUsl TeJ, YCJIOBUN paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTb B
IUIAaHUPOBAaHUU y4eOHOro HCCIEeNOBaHUS, COOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHMs], Clenysl MpeIoKEHHOMY IIaHy, (UKCHPOBATh
pe3yabTaThl IMOJIYYEHHOM 3aBHCHUMOCTH (DU3MUECKUX BEJIMYUH B BHUJE
NpPEUIOKEHHbIX Ta0IUL U TpaduKOB, JAeNaTh BBIBOABI IO pe3ysbTaTaM
UCCIIEI0BAaHNUS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHMsS (PU3MUECKUX BEIWYMH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPAOIrO Tela, CWIA TPEHUS CKOJIbXCHMS,
JABJICHUE  BO3/yXd, BBITAIKMBAIOIIAs  CHJA, JIEHCTBYyIHOIas  Ha
HOrpYyXKEHHOE B JKMJIKOCTh TeNO, KOA(p(UIMEHT IMOJIE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIEeays NPEIJI0KEHHOM WHCTPYKUUU: MpPHU
BBIMIOJTHEHUN HW3MEPEHHHA COOMpAaTh SKCIEPUMEHTAJIbHYI) YCTAHOBKY H
BBIYHCIISATH 3HAYEHHE HCKOMOM BEJTUYUHBL;

co0JII01aTh MpaBMia TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpPHBIM
00opyT0BaHUEM;



e YKa3bIBaTh MPHUHIUIBI ICUCTBUS TPUOOPOB M TEXHUUYECKHX YCTPOMUCTB:
BEChl, TEPMOMETpP, JTUHAMOMETp, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIUar, MOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTepU30BaTh MPUHIIUAIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOM HAa HMX OMUCaHUSA (B TOM 4YHUCIE:
MOJIITUITHUKA, YCTPOMCTBO BOJOMPOBOJA, THUAPABINYECKUNA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaX (DM3UYECKUX SIBJICHUH ¥ HEOOXOIUMBIE (PU3HUCCKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPHUBOIUTH TpUMEpbl  (HAXOAUTh  HWHGOPMAIIMIO O  MpUMEpax)
NPAKTHYCCKOTO HCIIONB30BaHUS (PU3MYECKUX 3HAHWUNA B TOBCEIHCBHOM
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH P O0pallleHuH ¢ npubopaMu U
TEXHHYCCKUMHU yCTPONCTBAMHU, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM 2KOJIOTHYECKOTO MOBEICHUS B OKPY KaIOIIEeH cpejie;

e OCYHICCTBIISAITH OTOOpP HWCTOYHHMKOB uWHpopmanuu B HMHTEepHETE B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMCIOIIIMXCS
3HAHMK © TyTEM CPaBHCHHS Pa3IMYHBIX HCTOYHUKOB  BBIJCIATH
UH(GOpPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEYMBOM HIM MOXKET OBIThH
HEJ0CTOBEPHOM;

e HCIOJIB30BAaTh NPH BHITIOJHEHUU YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOTO  COJEp)KaHUs, CIPaBOYHBIE MaTepHAaIbI,
pecypcel cetu IHTepHET, BilajgeTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/7aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpManuu (HU3NYECKOTO COACPKAHUSA, B TOM
quciie MyOJIMYHO JeJaTh KpaTKUe COOOIIEHUs O pe3yibTaTax IMPOEKTOB
WK y4eOHBIX WCCIEJOBAaHUN, MPHU OSTOM TPAMOTHO HCIIOIH30BaTh
U3YYCHHBI TIOHATHHHBIA ammapar Kypca (QU3HMKH, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUCH;

e TIpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAHUI pacCIpeessiTh
00s13aHHOCTH B TPyMIE B COOTBETCTBHHM C ITOCTABJICHHBIMU 3aJa4aMH,
CIeNUTh 3a BBINIOJIHGHWEM IUTAaHA JICWCTBHM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBI  BKJAJ B  JIEATETbHOCTh  TPYIIbI, BBICTPAWUBATH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kij1acce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



WCMOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSHUS BELIECTBA, KPUCTATIINYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXHOCTh
BO3/1yXa, TeMIepaTrypa, BHYTPEHHSI DSHEpPrusi, TEIJIOBOM JBUTATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsi]l, IEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JTUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE U CXKaThe, Terionepeaaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KANWJUISIPHBIE SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIIMS, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJEBaHUE), KUIICHUE,
TeIUIonepe1aya (TETUIONTPOBOIHOCTH, KOHBEKITUS, U3ITy4YCHUE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JECHCTBUE
MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS )
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh TPOSIBICHUE U3YYCHHBIX  (DHU3WYECKUX  SBJICHUNH B
OKpYXKalollleM MHpe, B TOM 4HcCie (U3UYECKHE SIBJICHUS B TMPUPOJE:
MOBEPXHOCTHOE HATSKEHUE MW KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uzinydeHue CoJiHIA, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUUECKUE
SBJICHUSI B atMocdepe, dIEKTPUUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noyie 3emuid, Jpedd TOMOCOB, POJb MArHUTHOTO TOJS JJis >KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MPU STOM MEPEeBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3HUYECKHUX
SIBJICHUH;

OTHMCHIBATh MU3YYCHHBIC CBOMCTBA TeNl M (DU3UYECKUE SIBJICHUS, HCIIOJIb3YS
bu3uYecKre BEIMYUHBI (TEMIIepaTypa, BHYTPEHHSS YHEPTHsI, KOJTUIECTBO
TEIUIOThI, YJIeJbHAsI TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAS TEIUIOTa
IUIaBJICHUSA, YJENIbHAs TeIUIoTa IapooOpa3oBaHUs, yJEIbHAs TEIUIoTa
CrOpaHHsl TOIUIMBA, KOA(DPUIMEHT TIOJIE3HOTO JEUCTBUS TEILIOBOM
MAIIMHbI, OTHOCHTEJIbHAs BIJIAKHOCTh BO3/yXa, JJIEKTPUUECKHUHN 3apsi,
CWJIa TOKAa, JJICKTPUYECKOE HAMPSHKEHHUE, COMPOTHUBICHUE MPOBOIHUKA,
yICIbHOEC  CONPOTHBIICHWE  BeIecTBa, pabora W MOIIHOCTH
AJEKTPUYECKOTO TOKa), TMpU ONMHUCAHUM TMPABUIBHO  TPAKTOBATh
(U3UYIECKUIA CMBICT HCIOJIB3yEeMbIX BEIWYUH, O003HAUCHHS W CAUHUIIBI
(bU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO



(u3MYECKYl0 BEIMYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UUYECKUE SBICHUS M IPOLECCHI,
UCIIONIB3YSl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHn
CTpOEHUS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa AJis y4acTKa LEenH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHsT DJHEpPruy, IIpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allUChIBaTh €0 MaTEMAaTHYECKOE
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld MPAaKTUKOOPUEHTHUPOBAHHOTO XAPAKTEPA: BBIABIATH
NPUYMHHOCIEICTBEHHbIEC CBS3U, CTPOUTh OOBSCHEHUE U3 1—2 JTIOrMYecKux
maroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MUECKHUX SIBICHH,
($U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THble 3aJayd B 2—3 JEUCTBUS, MCHOJIb3YS 3aKOHBI H
dbopMyibl, cBs3bIBaOIINE (U3MYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HENOCTATOK
JaHHBIX JUIsI peUIeHusl 3aJaud, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HEOOXOAMMBIE Il €€ pelIeHUs, NPOBOAUTh Pacdy€Tbl U CpaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JJaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh IPU IOMOIIU
(¢u3nyecKux METOJ0B, HCIIOJIb3Ysl ONMCAHME HCCIIEIOBaHUs, BBLAEIATH
IPOBEPSEMOE  NPEIIOJIIOKEHNE, OLICHUBAaTh IPABWIBHOCTH HOPSAJKA
IIPOBEJICHUS UCCIIEA0BAHMS, 1€aTh BBIBOIBI;

IOPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (PU3UUECKUX SIBICHUNH WU
(¢u3nyecKkux CBONCTB TeJl (KallUUIAPHBIE SABJIECHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MpOIEcca OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYyYEHWH OT LBETa M3JIydarolmed (ITOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI OT TEMIIEPATYPBI KUIAKOCTH U
wiomaau €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI U B3aUMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aMMOJIEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BA3YAJIM3ALAs] MArHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOTO IIOJIS HAa NPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOMCTBAa DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
POBEPSEMBIE MPEAON0KEHNS], COOUPATh YCTAHOBKY M3 IMPEJIOKEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OMbITa U (POPMYIHUPOBATH BHIBOJIBI;



BBIIOJIHATE  TPSAMBIE  U3MEPEHUS  TEMIEpPaTypbl, OTHOCUTEIBHOMU
BJIQXHOCTU BO3/1yXa, CHJIbl TOKAa, HANPSIKEHHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPHUOOPOB M JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
Ipyrod Cc MCHOJb30BAHUEM TMPSAMBIX HM3MEpPEHUM  (3aBUCUMOCTh
CONPOTUBIICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAY IONEPEYHOrO
CEYEHUS U YAEIBbHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOJHNKA, CHUJIBI TOKA,
UAYLIIETO Yepe3 IMPOBOJHMUK, OT HANpsHKEHHUs Ha  I[POBOJHUKE,
UCCIIEIOBAHME  IIOCIEIOBATEIIBHOIO Y [apajuleIbHOTO  COCIUHEHUU
IPOBOJAHUKOB): TUIAHUPOBATh HCCIEAOBAHME, COOMpPATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHUs, CIenys MNPEeJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl TOJYYEHHOM 3aBUCHUMOCTM B BHUIE TaOMUIl M TIpaduKOB,
JenaTh BBIBOJBI 10 PE3YIbTaTaM MCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHBIE H3MepeHusi (U3MYECKUX BENUYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBIICHUE MPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): MJIAHUPOBATh HU3MEPEHHs, COOMpAThH
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAys NPEIJIOKEHHOW MHCTPYKLUH, U
BBIYMCIIATh 3HAUEHUE BEJINYNHBI,

coOJI01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTopHbIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLMIBI  JACHCTBUS  HU3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOICTB C ONOPOM HAa UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUICHHSI JOMOB, TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUYMK DIIEKTPUUYECKOW DSHEPTHH, DIIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOTIPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
PEIOXPAHUTENH, JIEKTPOMArHuT, 3JIEKTPOABUIATEIb IOCTOSTHHOTO TOKA),
UCTOJb3ysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUM M HEOOXOIAMMBIE
¢usnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOppl MO CXeMaM M CXEMaTHYHBIM PHCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI AJIEKTPHUUECKHUX
LENEH C MOCIEAOBATENbHBIM U NAPAJUICIbHBIM COCIMHEHUEM JJIEMEHTOB,
paznuyasi yCJIO0BHbIE 0003HAUYEHMS JIEMEHTOB MIEKTPHUUECKHUX LEEH;



OPUBOAUTH  MpUMEpPbl  (HAXOAWTh HWHGOpPMALMIO O  MPHUMEpax)
MPAKTHYECKOTO HCIHONB30BaHUS (DU3MUECKHX 3HAHUW B TOBCETHEBHOU
KHU3HU 17151 oOecriedeHnss 0€30MacHOCTH MpH OOpallieHnu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COOIIOACHHS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HMHPOpMAIMH  (PUINIECKOTO COACpXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ UCTOYHUKOB  BBIACHATH  WHGPOPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHOM;
UCTIOJIh30BaTh MPH BBITIOJIHEHUW YUEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
nuTepatypy  (pu3mUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetu MHTEpHET, BIageTh MpuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIE MHCHMEHHBIE W KPAaTKHE YCTHBIC COOOIICHHS,
0000mmass wWHpOpMAIMIO W3 HECKOJIBKUX HMCTOYHHKOB (DU3UUECKOTO
CONEp)KaHUsi, B TOM HYHCJIEC IyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOSKTHOW WIJIM HCCIIEOBATEILCKON NEATEIBHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHHHBIA anmapat Kypca (QU3HKH,
COINPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJHEHUU YYE€OHBIX TMPOEKTOB M HCCIEIOBAaHUN (HU3MUECKUX
IPOLIECCOB paclpeieNisiTh O00S3aHHOCTA B TPYIIE B COOTBETCTBUHM C
MOCTaBIICHHBIMU 3aJlayaMU, CJIEIUTh 32 BBIMOJHEHUEM IUTaHA JIEUCTBUMA U
KOPPEKTHpPOBAaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIM BKIAJ B
JeSITEBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy oOyuenus B 9 kj1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh TOHATHS: CHUCTEMa OTcu€ra, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO MBIKCHHS, Aedopmarius
(ympyrasi, mnjgacThyeckasl), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErPy3KH, IEHTP THKECTU, a0CONIIOTHO TBEPAOE TEJoO,
LHEHTpP TSAKECTU TBEPAOrO Teja, pAaBHOBECHE, MEXAHUYECKUE KOJIEOAHUsS U
BOJIHBI, 3BYK, HH(PAa3BYK M YIbTPA3BYK, DJICKTPOMATHUTHBIC BOJHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M TallbHO30PKOCTh,
CIEKTPBI UCITyCKaHUS M TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHHUs,
W30TOIIbI, SI/IEpHAsl SHEPTeTHKA;



pasznuyarh SIBICHHS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJUMHENWHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE IO OKPY>KHOCTHU, B3aUMOJICHCTBUE
TEJ, PEAKTUBHOE IBUYKEHHUE, KoJieOaTelIbHOE NBM)KEHUE (3aTyXalollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPa’KEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE MU MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yiokeHHe Oeoro cBera B
CHEKTp U CJIOKEHUE CHEeKTPaJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOro CIEKTpPa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SABJICHUS B MPUPOJIE:
NPWIKBBI U OTJUBBI, ABMKeHHUE T1aHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKME BOJIHBI, I[yHAMH, D5XO, IBeTa Te,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOIOTHYECKOE NEeWCTBHE BHUIAMMOIO,
yAbTPa(QHOIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pasivoaKkTUBHBIA (POH, KOCMHUYECKHE Iy4H, PaJUOAKTUBHOE W3IIy4YECHUE
IPUPOAHBIX MHHEpAJIOB, JEHCTBUE DPAJAMOAKTHBHBIX W3JIYYEHUH Ha
OpPraHM3M 4eJIOBEKa), MpPHU 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWMCTBa (MPU3HAKH) (PU3MUECKHUX
SIBJICHUH;

OIKCHIBaTh MU3yYEHHBIE CBOMCTBA T M (PU3NUECKHUE SIBICHUS, UCIOIb3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MIHOBEHHAs CKOPOCTh Tejla IMpu
HEPABHOMEPHOM JIBHJKEHHH, YCKOpPEHHUE, NEpEMEIIEHuE, MyThb, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIA YNPYTOCTH, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Telld, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIMAIbHAs HHEPrus Tena,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HYHEPIUs CHKATON
OPYXXUHBI, KWHETUYECKAsl HHEPrus, IOJHAs] MEXaHWYECKas SHEPrus,
NEPHOJ M YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTeslb MPEJOMIICHHS CPEAbl), MPU ONHUCAHUU
OPABWIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI MCHOJIb3YEMBIX BEJIWYMH,
0003HAUYEHUS U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOTUTh (POPMYIIHI,



CBSI3bIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTMMHU BEIUYHHAMU,
CTPOUTH rpaUKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;
XapaKTepu3oBaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS W MPOLECCHI,
UCIIONIB3Ysl 3aKOH COXPAaHEHUs JHEPruHU, 3aKOH BCEMUPHOTO TATOTCHUS,
OPUHIUIT CYMEPIO3UIMKA CHWJI, MPUHIUII OTHOCUTENbHOCTU ['amumes,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOTO U MacCOBOTO YHCEI
Opu SACPHBIX PEaKIMsAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA U 3alTUChIBATh €70 MAaTEMAaTUUYECKOE BhIPAKCHUE;

OOBSICHATh (PU3MYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX
IIaroB ¢ OMOpoM Ha 2-3 M3yYCHHBIX CBOMCTBA (U3UYECKUX SIBICHUMH,
(bU3UYECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

pemiath pacuy€THbIe 3ajayd  (omuparolmuecs Ha cucteMy u3  2-3
ypaBHEHU ), UCTIONIBb3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BbIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHUS 3aJa4M 3aIllMChIBaTh KpPAaTKOE
yCIIOBUE, BBISBISTh HEAOCTAIOIINE WM M30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIICHHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpblE MOXXHO pPEIIUTh NpPHU TOMOIIU
Gu3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCICIOBAaHUS, BBIIEIATH
poBepsieMOe  TPENIOJNIOKEHNE, OIIEHUBATh MPABHIBHOCTh TOPAJKA
NPOBEJICHUS  HCCIICIOBAHUS, JleJaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U OTIBITOB;

NPOBOAUTH OMBITBI 1O HAOTIOAEHWIO (PUBUYECKUX SBICHUN  WIH
¢duznuecknx CBOWCTB Tenl (M3yueHHE BTOpPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBUCUMOCTh IMepuoia KoJeOaHWW MPYKUHHOTO
MasTHUKa OT MAacChl Irpy3a U >KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/BI MAJIBIX KOJICOAHMM, TPSIMOJIMHEHOE PAaCIIpOCTpaHEHUE CBETA,
paziioxkeHue Oenoro cBeTa B CHEKTP, M3YUYEHHUE CBOWCTB M300paKEHUS B
IJIOCKOM 3€pKalie U CBOWCTB HM300paKeHUsSl IpeameTa B coOuparoiei
TWH3e, HAOMIOJEHUE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB HW3ITYUCHHS):
CaMOCTOATETLHO  COOWMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa



000pyTI0OBaHUS, OMUCHIBATH XOJ] OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HayeHUEe u3MepsieMoil BeaMYUHbl ((OKYCHOE pacCTOsHUE
coOuparomell JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPeHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTh HCCIIENOBAHUE 3aBHUCHUMOCTEH (U3MYECKUX BEIHYUH C
UCTIOJh30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTh MyTH OT BPEMEHU
pyd PaBHOYCKOPEHHOM JBMIKCHHHM O€3 HadallbHOW CKOpPOCTH, Tephoja
KOJIeOaHMI MaTeMaTHYeCKOrO MasTHHKA OT IJUHBI HUTH, 3aBUCHMOCTHU
yriia OTPaXXEHHsI CBETa OT yIjia MajeHUs W YIJia MPEeIOMJICHUS OT yria
NaJeHus): IJIAHUPOBATh HCCIICIOBAHHME, CAMOCTOATEIHHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pE3yJdbTaThl TOJYYEHHOW 3aBUCHMOCTH
(GU3NYECKUX BEIMYMH B BHJE TAaONWIl M TpaduKOB, IejaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BAHUS;

NPOBOJIUTH, KOCBEHHBIC W3MEpPEHHs] (PU3NYSCKUX BEIUYHMH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBW)KCHUHU,
YCKOPEHHE CBOOOJHOTO MAaJIeHUs, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHHsI CKOJBKEHHs, MEXaHudeckas paboTa W MOUIHOCTb, 4YacTOTa H
nepuoj; KoysieOaHWW MaTEeMaTUYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuia coOuparonieil JHMH3bL, PAAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUs, CIeqys MPEAIOKEHHOM UHCTPYKIIMHU, BBIYUCIATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOIYYCHHBIC PE3YIbTaThl C YUYETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHU;

coOJIr01aTh TIpaBUJia TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyTI0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM M3YYEHHBIX (PU3UUECKUX MOJIECNIEH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeIb aTOMHOT'O S7pa;

XapaKkTepu30BaTh MPHUHLMIBI JEHCTBUS  HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOHl Ha WX omucaHusi (B TOM 4YHUCIE:
CHHUIOMETp, NATYUKHU TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O



CBOMCTBaxX (U3MYECKUX SBICHUHM M  HEOOXOAUMBbIE  (pU3MUECKUe
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHBIE PUCYHKH M3yYCHHBIX TEXHUYECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB
Opyd peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/1ad, ONTHYECKUE CXEMBI IS
IIOCTPOEHUS N300pakKEHUH B IUIOCKOM 3€pKajie U coOuparoei JI1H3E;
OPUBOANTh  TMpHUMEpPHl  (HAXOAWTH HWHPOPMAIMIO O  IpHUMEpax)
NPaKTUYECKOTO HCIONIb30BaHUS (DHU3MUECKUX 3HAHUW B TIOBCETHEBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH P O0pallleHuH ¢ npubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3JIOPOBbS U COOIOJCHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYIKaIOILIEHN Cpee;

OCYIIECTBJIATh TOUCK HWHPOpMAIMH  (PUINIECKOTO COACPXKAHHUS B
WNuTepHere, caMoCTOSITENIBHO (HOPMYIUPYS MOUCKOBBINA 3aMpOC, HAXOAUTh
NyTHU ONpeNeNeHusl TOCTOBEPHOCTH MOJYy4YeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPH BBITIOJIHEHUW YUEOHBIX 3aJlaHUil HayYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypebl cetu MHTepHeT, BiaaeTh npuémMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpa3zoBaHus MHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYI0;
CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
MHpOpMAIMM U3 HECKOIBKUX HCTOYHMKOB (PU3UYECKOTO COJEp)KaHus,
MyOJINYHO MPEACTABIATh PE3YJIbTAaThl MPOEKTHONW WM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, HpPU O3TOM TPaMOTHO  HCHOJb30BaTh  HM3YyUYEHHBIN
HNOHATUHHBIA amnmapar HM3y4aemoro paszjena (QU3UKd U CONPOBOXKAATH
BBICTYIUIEHUE TMpe3eHTalMe ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBbIE
Ne | HammeHoBaHme
(ungposbie)
n/ | pasfesnoB H TeM Bcer | Kontpoasn | IIpakTmueck
o0pa3oBaTte/ibHbIE
I | NporpaMmbl 0 bIe padoThI He padoThl
pecypcsl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MHUpa

1.1

®dusznka - HayKa o ‘ 2 ’ bubnuoreka [IOK




pupoie 7https://m.edso0.ru/7f416
194
bubnuoreka [IOK
dusznueckue
1.2 2 Thttps://m.edsoo.ru/7f416
BCJIINYHNHBI
194
EctecTBEHHOHAYYH bubnmorexa LHOK
13 ¢ ya 2 7https://m. edso0.ru/7f416
bI MCTO/J ITO3HAHUA
194
Wroro mo pazueny 6

Pa3nen 2. IlepBoHauyasnbHble CBeleHUS] 0 CTPOCHUH BellecTBA

Crpoerue bubmmoreka [{OK

2.1 1 7https://m.edsoo.ru/7f416
BEIECTBA 104
JBmxeHue u bubnuotexa [JOK

2.2 | B3auMoJielicTBHE 2 7https://m.edso0.ru/7f416
JaCTHUIl BEIIECTBA 194
ArperarHble bubnuoreka [JOK

2.3 | cocTosiHUS 2 7https://m.edso0.ru/7f416
BeIlleCTBa 194

Hroro mo pazgeny 5

Paznen 3. /IBu:keHHe U B3aUMO/eiicTBUE TeJl

MexaHudeckoe bubamorexa LHOK
3.1 3 Thttps://m.edsoo.ru/7f416
IBIDKEHUE
194
MHePIL. Macea bu6mmoreka [JOK
3.2 P, ’ 4 7https://m.edsoo.ru/7f416
IUIOTHOCTB
194
bu6mmoreka [JOK
3.3 Cuna. Bune! cun 14 Thttps://m.edsoo.ru/7f416
194
Utoro no pazneny 21

Pa3znea 4. /laByienne TBEPABIX TeJ, JKUAKOCTE U ra3oB

JlaBieHue.

[lepenaua naBneHus bu6mmoreka [JOK

4.1 | TBEPABIMU TETAMH, 3 7https://m.edso0.ru/7f416
JKUJKOCTSIMHA U 194
razaMmu

4.2 JlaBneHnue 5 bubmuoreka [JOK

KHUAKOCTHU

Thttps://m.edsoo.ru/7f416
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194
bubnuoreka [IOK
A
43 | Amvocheproe 6 7https://m.edso0.ru/7f416
JIABJICHUE
194
HeiicTtBue
JKUJIKOCTH U T'a3a Ha bubmorexa HOK
4.4 HOCT 7 1 3 7https://m.eds00.ru/7f416
IOTPYKEHHOE B HUX
194
TEJI0
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bubmmorexa [{OK
5.1 | PaboTa u MOIIHOCTH 3 1 7https://m.edso0.ru/7f416
194
MpocThie bu6moreka [IOK
5.2 P 5 1 7https://m.edso0.ru/7f416
MEXAaHU3MBbI
194
Mexanndeckas bubmorera [IOK
5.3 N 4 1 1 7https://m.edso0.ru/7f416
JHEp 104
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBILEE
KOJIMYECTBO HACOB 68 3 12
10 [TPOT'PAMME
8 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHme
(ungposbie)
n/ | pa3eyoB M TeM Bcer | Kontpoabnbl| IIpakTnuecku
oOpa3oBaTeJibHbIE
1| NMPOrpamMmbl 0 e padoThl e padoThl
pecypcsl
Pa3pen 1. TermioBble IBJICHUSA
Crpoenue u bubmuoreka [JOK
1.1 | cBoiictBa 7 7https://m.edsoo.ru/7f4181
BEIECTBA ce
TelIoBbe bubnuorexa [JOK
1.2 21 1 5 7https://m.eds00.ru/7f4181
MIPOLIECCHI o
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Hroro no pazneny

28

Paznen 2. BJICKTPI/I‘leCKI/Ie H MAarHuTHbBIC ABJICHUSA

DNEeKTPUUYECKUE
3apsibl. bubnuotexa [JOK
2.1 | 3apsokeHHBIC Tena 7 1 7https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBHUE
IlocTosuubIH bubmnoreka LIOK
2.2 | DNEKTPHYECKHUH 20 1 7 7https://m.edsoo.ru/7f4181
TOK ce
MarHHTHEL bu6mmoreka [IOK
2.3 6 1 1.5 Thttps://m.edsoo.ru/7f4181
SIBJICHUS
ce
bu6mmoreka [IOK
DJIEKTPOMArHuTH
2.4 4 7https://m.edsoo.ru/7f4181
ast MHIYKIAS
ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 08 3 14.5
I[TPOI'PAMME
9 KJIACC
No | HamMenopamime KosanuyecTBO 4acoB DJIeKTPOHHbIE
(ungposbie)
n/ | pasgenoB uteM | Bcer | Kourpoabn | IlpakTuyeck
oOpa3oBaTe/ibHbIE
1| NMPOrpamMmbl 0 ble padoThI e padoThbl
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHudeckoe
I bu6mmoreka [IOK
11| 7 10 1 7aahttps://m.edsoo.ru/7f41a
CIIOCOOBI €0
4a6
OTIMCAHUS
Bzaumonericteue Bubmmorexa [I0K
1.2 e 20 1 3 7aahttps://m.edsoo.ru/7f41a
4a6
13 3aKOHBI 10 3 bu6moreka [IOK

COXpPAaHCHUA

Taahttps://m.edsoo.ru/7f41a
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Hroro no pazneny
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Pazgen 2. Mexanndeckne K0J1e0AHUA M BOJTHbBI

bubmnoreka LIOK
Mexannueckue
2.1 7 Taahttps://m.edsoo.ru/7f41a
KoJie0anus
4a6
bubmnoreka LIOK
Mexannueckue
2.2 8 Taahttps://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazgeny 15

Paznen 3. DiiekTpoMaruuTHoe

OJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

DIEKTPOMATrHUTH
o€ o Pe " bubnuoreka [JOK
TOJI
3.1 6 Taahttps://m.edsoo.ru/7f41a
3IIEKTPOMArHuTH
4a6
bIC BOJIHBI
Hroro no pazneny 6

Paznen 4. CBeToBbIe IBJICHUSA

3aKOHBI bubnuoteka [JOK

4.1 | pacmpocTpaHECHHs 6 Taahttps://m.edsoo.ru/7f41a
cBeTa 4a6
JIuH3BI B bubnuoteka [JOK

4.2 | onrTuyeckue 6 Taahttps://m.edsoo.ru/7f41a
MIPUOOPHI 4a6
Paznoxenne bubnuorexa [JOK

4.3 | Oenoro cBera B 3 7aahttps://m.edsoo.ru/7f41a
CIIEKTp 4a6

Hroro mo pazgeny 15

Pa3pen 5. KBanTOoBELIE SIBJIEHUS

Hcnyckanue u

bubnuorexa [JOK

5.1 | nmornomenue 4 7aahttps://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoeriie bubnuorexa [JOK
5.2 P 6 Taahttps://m.edsoo.ru/7f41a
aTOMHOTO si/ipa
4a6
SepiLie bubmuorexa [JOK
5.3 b 7 Taahttps://m.edsoo.ru/7f41a
peaxiuu
4a6
Hroro no paszneny 17
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