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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa no ¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nukay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHONH oOcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit DPI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiesicHHe y4yeOHOro MaTepuaia Mo roaam
oOyueHust (o KJjaccam), HpeAjaraeT NIPUMEPHYIO IOCIEAOBAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMXCsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON TTOMOIIHN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouosoruelt, actpoHOMHUe M GU3NIEcKoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NPEAOCTaBIseT HaubOosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOIO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAaMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHHI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3aIUIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUIsI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® pa3BUTHE IIPEJICTaBICHHM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOMN
JEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOArOTOBKA K JajibHEHIIEMY 00yYEHHIO B 3TOM
HaIpaBJIECHUU.
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JlocTrxkeHne S3TUX IeNell mporpaMMbl 1Mo (M3MKE HAa YPOBHE OCHOBHOTO OOIIETrO

o0Opa3oBaHus 00eCIIeYnBaCTCS PEIICHUEM CIICTYIOMNX 3a4a4:

e mnpuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHYECKHUX,
TETUIOBBIX, YJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB DCIICHHS TPOCTEHINNX pacUYETHBIX 3aJad C HCIOJIb30BAaHHEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHbie PaOOTHl W AKCIEPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

® OCBOcHHE MPUEMOB PabOTHI ¢ WHPOpPMAIMEH (U3UMUECKOTO CONEPKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU HA TOCTHKEHUSIX (DU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIeINI0).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepeyeHs J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOP MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4arOIInXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHHi, TIPeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIHIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HabmogaemMoro spieHus. OmnucaHue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUSI.

2. dusuueckue TpUOOPHI U MpoLEAypa NPSIMbIX W3MEPEHUI aHAIOTOBHIM U LU(POBBIM

npudopom.

Jlabopamopnsie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmneparypbl IpU IOMOIIM JKUAKOCTHOIO TEPMOMETpa M JlaTuMKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJIETA ILIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIe BHICOTA MyCKAa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTaIIM4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX UM UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOnrogenue 6pOyHOBCKOTO ABUKEHHUS.

2. Hab6monenue nuddysuu.

3. HaOmronenue sBiIeHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHII

BELIECTBA.

Jlabopamopnuvie pabomot u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHUEM (QoTorpaduii).

2. OnpITHI 10 HAOJIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTh TIPH HEPABHOMEPHOM JIBHKEHUHU. Pacd€r myTH U BpeMeHU JIBUIKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBHEe Tell Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JIBIKEHHS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Nk W=
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Cuna kak XxapakTepucTuka B3aumogeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ NOMOIIBI JWHAMOMeTpa. fIBieHHe TArOTeHHs W cuia Tsokecth. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cusa TpeHus. TpeHHre CKOJIbKEHHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabGmroneHue MEXaHMYECKOTO JABUKEHUS TeJa.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKESHHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmtoienue n3MeHeHus: CKopocTy MpH B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJTHON MPSIMOH.
Jlaﬁopamopnue padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapHKa B KUAKOCTHU, MOJAETH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. Ompenenenue cpeiHel CKOPOCTU CKONBXKEHHs Opycka WIHM IIapuKa MO HaKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTSKEHUs (JepopMaiii) MNPy UHBI OT
MPUIIOKEHHOM CUJIBL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUSI OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. llepenaua naBneHust TBEPABIMU TEJIAMU, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuparomas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

oUW

(98]

1. 3aBuCcHMOCTbB JaBJIECHMS raza OT TEMIIEPATYPHI.

2. llepenaua gaBiieHUS KUAKOCTBIO U Ta30M.

3. Coobmaronmecs: CoCy/Isbl.

4. T'mppaBinueckwii npecc.

5. TlposiBienue neicTBHs aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHUMOCTb BBITAJKUBAIOIIEH CHIBI OT OOBEMa NOTPYXKEHHOW YacTH Tela u
IIJIOTHOCTHU KUIKOCTH.

7. PaBEeHCTBO BBITAJKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIaBaHWE WM TOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHHS IIJIOTHOCTEH Teaa U KHUIOKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJI€ OT 00bEMa MOrpyKEHHON B KUJIKOCTh

4aCTHu TCJ1a.
2. OmpeneneHue BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TeJNO, MOrpYy:KEHHOE B
KUIKOCTB.
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3. IlpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOLIEH CHIJIbI, JACUCTBYIOIIEHM Ha TEIO B
AKUIKOCTH, OT MAcChl Tela.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI, ACHCTBYIOIICH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHUE JIOAKW W OINpENCICHHUE €€
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peryara. [IpuMeHeHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUManbHas dHeprusd. [IpeBpaiueHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHS MpPH PABHOMEPHOM JBIJKEHHUU Tella 110

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUM paBHOBECHUS pblyara.

3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUsI MEXaHUYECKON YHEPTUU.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETHUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUI BemiecTBa. Kpucrannuyeckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TemioBoe
paciupeHue U cxxaTue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHHUS YaCTHII.
Buaytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
COBepIIIeHHE padoThl. BUbI TeIIONEpe1aun: TEIJIONMPOBOAHOCTD, KOHBEKIIUS, U3ITYUCHHE.

KonnuecTBo TEmnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TEerioBoOe
paBHOBecHe. YpaBHEHHE TeIuloBoro Oananca. [lnaBneHue M OTBepaeBaHHME KPHUCTAUIMYECKUX
BEIIeCTB. YAenbHas Termiora maBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcmapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(epHOTro JaBICHHS.

Braxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBble
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBUKEHUS.

2. Hab6monenue nuddysuu.

3. HaOGmroneHue siBIEHUN CMaYMBaHUS U KATWUIIPHBIX SBJICHHM.

4. HabmroaeHue TerI0BOro PacIupeHUs TEl.
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V3meHeHre naBlieHus Ta3a MPU U3MEHEHUU 00bhEMA U HAaTPEBAHUU WIIA OXJIKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buae! renonepenaun.

OxuaxieHrue mpu COBEpIICHUH PaOOTHI.

9. HarpeBanue npu coOBepLICHUN PaOOThHI BHEIIHUMH CHUIIAMHU.

10. CpaBHEHME TEIITIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaGnroneHue KumeHus.

12. HabnroneHue mocTosiHCTBA TeMIIepaTyphl MIPH IIABJICHHH.

13. Monenu TeniaoBbIX ABUTATEIICH.

Jlabopamopnwvie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OMnBITHI O BhIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OMnBITH O HAOIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHUIIA.

OnbpIThI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HArpeBaHUs WIHA OXJIaKICHHUSI.

[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTHU JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHHs] BHYTPEHHEH PHEPrUM Teja B pe3ysbTare TeIUloNepeaauu u

paboThl BHEIIHUX CHIL

8. MHccnenoanue siBieHUs TEIUI00OMEHA IPU CMEIIMBAHUM XOJIOHOM U ropsiueid BOABI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yenbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucCrnapeHusl.

12. Onpenenenrne OTHOCUTENIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aleKTpUYeCKUX 3apsioB. B3zaumonelcTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onektpuueckoe nose. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHuun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsAaoB. DJIEMEHTApHBINM 3iekTpudeckuid 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTPUUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS JIJIEKTPUUECKOro TOKa. McTOUYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoTuBiIeHHE
MPOBOJIHUKA. YIENbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma I  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3NEKTPUYECKOTro ToKa. 3akoH Jlxkoyns—JleHna. DnekTpudeckue emnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MArHUTOB. MarHutHoe ToJe.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JleiicTBue MarHUTHOTO TMOJIsS
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. lcnonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

Omnbitet @apanes. SIBieHne  deKTpoMarHuTHOW  wHAyKnmH. I[lpaBuno  Jlenma.
OnekrporerHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

PN
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Hemoncmpayuu.
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DJIeKTpHU3anus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/I0OB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHUKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKUHN TOK B KHUIKOCTH.

. I"a30BbIi1 pa3ps.

. I3mepenue cuiibl TOKka aMIepMeTpoM.

. I3MepeHnue 351eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.

. Peocrar u Mara3uH cOpOTHUBIICHUM.

. B3aumopeicTBre MOCTOSTHHBIX MarHUTOB.

. MogenupoBaHrue HEBO3MOKHOCTH Pa3/IeICHUs TOJI0COB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarnuTtHoe nojie Toka. JIeKTPOMarHmr.

. JlelicTBME€ MAarHMTHOTO IOJISI HA POBOJIHUK C TOKOM.

. DIIEKTPOJBUTaTENb OCTOSSHHOIO TOKA.

. UccnenoBanue siBneHUs 3JI€KTPOMArHUTHOW MHYKITUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimel.

1. OmnbIThI 110 HAOTIOACHUIO ICKTPU3AIMH TET UHIYKIIUEH U IPH COMPUKOCHOBEHHH.

2. HccnenoBanue neUCTBUS JIEKTPUUECKOTO MOJISE HA TPOBOTHUKH M TUAJICKTPUKH.

3. Coopka u mpoBepka paboThI ANEKTPUIECKOM 1IEMU MOCTOSTHHOTO TOKA.

4. W3mepeHue u peryJupoBaHUE CUIIbI TOKA.

5. W3mepeHue u peryinrpoBaHHE HAMPSIKEHUS.

6. UHccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUS Ha PE3UCTOPE.

7. OneITBl, JEMOHCTPHUPYIOUIME  3aBUCUMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JUIMHBI, IIJIOMIAU ONIEPEYHOr0 CEUEHHs U MaTepuara.

8. TlpoBepka mpaBmiia CIOXKEHHUS HAMPSOHKEHUN TPH TOCIETOBATEIHHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBwiia JyIsi CUIIBI TOKA TIPH MApauIeIbBHOM COSTMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOop.

11. Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIACIAEMON HAa PE3UCTOPE.

12. UccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 JaMIOUKy, OT HAMPSKEHUS
Ha HEil.

13. Onpenenenue KIIJ/I narpeBarens.

14. UccnenoBanre MariuTHOTO B3aMMOICHCTBHS ITOCTOSHHBIX MAarHUTOB.

15. I3yueHne MarHUTHOTO TIONS TOCTOSIHHBIX MAarHUTOB MPH HX OOBEIUHEHHH U
pa3/ielieHU .

16. UccnenoBanue 1eWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, IEMOHCTPHUPYIONTNE 3aBUCUMOCTD CHUJTBI B3AMMOJICHCTBHS KaTYIIKH C TOKOM H
MarHuTa OT CUJIbI TOKA M HANpPaBJIEHUS TOKA B KaTYIIKE.

18. N3ydyeHue neicTBUs MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
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19. KonctpyupoBaHue 1 u3ydeHue padoThl 3JIEKTPOABUTaATENs.

20. Uzmepenne KIIJ a5exkTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITEl MO HCCIEIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOW HMHIYKIMM: HCCIEA0BaHUE
U3MEHEHUI 3HAU€HUs U HaIpaBJICHUs UHYKIIMOHHOIO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOe mpsMoiMHENHOe aBMkeHue. HepaBHomepHoe
npsiMOJMHENHOe aBMkeHHe. CpenHsisi U MIHOBEHHash CKOpPOCTb Tejla INpU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE TpsMOTHHEHHOE ABMKeHne. CBoOoaHOE nageHue. OmbIThI
[Nanunes.

PaBHOoMepHOE ABMXkeHHE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIJ10Basi CKOpOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTHUE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHMS. YCKOPEHHUE CBOOOJHOrO MaJCHMS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
HEepErpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEINIEHHON OCBIO BpauieHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHepruu u pabothl. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHMUECKOTO JABM)KEHHUS TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHME MyTeW U TPACKTOPHIl JBMXKEHHS OJIHOTO M TOrO K€ Tejla OTHOCUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

5. HaGnronenue nBuKEeHMs TeNa M0 OKPYKHOCTH.

6. HaOnronenune MexaHMYECKHX SIBICHUH, MPOUCXOIANINX B cUcTeMe oTcuéTa «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTENIbHO KaOuHeTa (GU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl T€NNA U ACUCTBYIOLIEH Ha HETO CUIIBIL.

8. Habmronenne paBeHCTBa CHII TIPH B3aMMOJICUCTBUH TElL.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. ITepenaya ummnyJsibca Ipu B3aUMOJICHCTBUHU TEJL.

11. TIpeoOpa3oBaHus SJHEPTUU TIPU B3AUMOJICHCTBUU TEII.

12. CoxpaneHure UMIyabCa IPU HEYIIPYTOM B3aUMOJICVCTBUU.

13. CoxpaHeHre UMITyJIbca IPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MEXaHHMUYECKOW YHEPTUU MPH CBOOOIHOM MAJCHUU.

16. CoxpaHeHne MEXaHMYECKON SHEPTUU MTPU JIBUKEHHUH Teja Mo JeHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomsl u onvimel.
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1. KoHcTpynpoBaHue TpakTa A pa3roHa M AAJIbHEHIIEr0 paBHOMEPHOTO JIBUYKEHUS
LIAPUKA UK TEICKKH.

2. OrmpeneneHue cpeaHel CKOPOCTH CKOJIbXKEHHs OpycKa WM JABIKEHHS HIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBMXKEHMM IO HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKECHUU 0e3
HA4YaJIbHOU CKOPOCTH.

5. TlpoBepka THIOTE3Bl: €CIU TPH PABHOYCKOPEHHOM [JBW)KCHUH 0e€3 HaudyalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHMUSL.

7. OmnpeneneHue Ko3PpPUIHUEHTA TPEHUS CKOIbXKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUM Tejla 110

FOPU30HTAILHOM TOBEPXHOCTH.
10. Onpenenenre pabOThl CHUJIBI YHOPYTOCTH IpHU MOIBEME Ipy3a € HCIOJIb30BAHUEM
HEMOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yuenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Kosie0aHUsI M BOJIHBI.

KonebarenbHoe nmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MEpPHOA, 4acToTa,
aMImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckrue BOJIHBI.
CBolicTBa MeXaHW4YeCKUX BOJIH. [IposonbHbIE M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 MO IeHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacripoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HAa MOJIENH).

HaOnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AxkycThueckuil pe3oHaHC.

Jlabopamopuvie padomol u onvimel.

1. OmnpeneneHue 4acTOTHI U NEPHOJA KOJIEOaHUM MaTeMaTH4YECKOI0 MasiTHUKA.

2. OmpeneneHue 4acToThl U EproJia KoJeOaHU MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHOJa KoOjeOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT

JUIMHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH TEpHOJA KOJEOAHWN MPYKMHHOTO MAasSTHHUKAa OT MacChl

rpysa.

5. TlpoBepka HE3aBHCUMOCTH TEpHOJa KOJeOaHWI Tpy3a, MOJBEHMICHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmnbIThl, JE€MOHCTPUPYIOLIME 3aBUCHUMOCTh TIE€pHOJa KOJEOAaHWH MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue yCKOpeHHUsI CBOOOHOTO TaJCHUSI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DNIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

*®
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OnexTpoMarHuTHas npupoza ceera. CkopocTs cBeTa. BoaHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. V3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIILHOTO TeIe(OoHa.

Pa3nen 11. CBeToBbIe siBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. I1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOAAX.

Jlunza. Xopx nyweit B nuH3e. Onrtuueckas cucrema ¢oToamnmnapara, MHKPOCKONa U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsMonnHelHOE pacpOCTpPaHEHUE CBETA.

Otpaxkenue cBera.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparoleii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

. Ilpuanun peficTBus oToanmapara, MUKpPOCKOIIA H TEJIECKOTIA.

10. Mopnensb rnasa.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. [Toryuenue 6e10ro CBeTa MPHU CII0KEHUH CBETAa Pa3HBIX 1IBETOB.
Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPA)KE€HUSI CBETOBOTO JIy4a OT YIJIa NaJcHHUS.
2. W3yueHue XapakTepUCTUK N300paKEHUS MPEIMETA B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEIOMIIEHHS CBETOBOTO JIy4a OT yIjla NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OMnbITHI IO PA3JI0KEHHUIO OENIOT0 CBETA B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pazgen 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mmopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
[0JIypacnasa aTOMHBIX sIEP.

SAnepHbie peakiy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToOMHBIX saep. CBs3p Macchl W dHepruu. Peakumm cuHTte3a u geneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

SAnepnas sHepretuka. JleiicTBUS pagOaKTUBHbBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3ay4eHHs U NOTJIOLIEHUS.

2. CHeKTpsl pa3IMYHbIX Ta30B.

000N QLW

Nk

[okymeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 07.05.2024. UcnonHutens: Cagpikos J1.M. 0 AIEKTPOHHbINA
CrpaHunua 11 3 28. CTpanuua cosaara: 07.05.2024 17:56 =¥ TATAPCTAH



CnexTp Bogopoa.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOIIMNX U3TYyUEHU.

Perucrpanus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaOnrogeHue CIUIOUIHBIX U JTMHEHUYATHIX CIEKTPOB U3TyUCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHIBl IO TOPMO3HOMY NyTH (1O

dboTorpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3alluu |
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busnke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlIU3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NESTENIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrnedMBaeTcs JOCTIKEHHE TMPEAMETHBIX U
METaNpeIMETHbIX IJIAHUPYEMbIX PE3YJIbTAaTOB 00ydeHMsI, (POPMUPYETCS E€CTECTBEHHOHAY4YHas
rPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pemarh 3aJa4u, B TOM YHMCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIAIBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaroLIUECs BBIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SBIICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MOBCEIHEBHOMN KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI MCCIEeIOBAaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKU TUNOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HaubOojee Ba)XHBIX JIOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, MPAKTHYECKOTO0 HCIOJIb30BaHMUS PA3JIMUHBIX HCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.

oW W
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONIUE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3muecKoin
HayKU;

(] IEHHOCTHOE OTHOIIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUN PU3UKU;

] ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE ICTETUYECKHX KadeCcTB (PM3MUYECKON HAYKU: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

] oco3HaHME IEHHOCTH (PM3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0NMOIyYHA:

[] oco3HaHHEe IIEHHOCTH Oe3omacHoro oOpas3a >XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

] chopMHpPOBAaHHOCTh HaBbIKa pe(IeKCHU, MPU3HAHKE CBOETO MpaBa HAa OMIMOKY M TAaKOTo
K€ MpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTH€ B pEIIeHUH MPAKTHUYECKHX 3a/ad (B paMKaX CeMbU, 00pa30BaTEIbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalbHOM  HampaBJIEHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

[l mHTEpeC K MPaKTUYECKOMY M3YyUEHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3IKOI0THYECKOr0 BOCTIMTAHUSA

(] opueHTalusi Ha NpPUMEHEHHE (QU3UYECKUX 3HAHUHM JUIs peleHHs 3ajad B 00JIacTH
OKpY’KaIOIEeN Cpenbl, MNIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUMN
JUISl OKPY>KarOIEen CpeJibl;

[ ocozHaHue r100AIBHOIO XapaKTepa KOJIOTHYECKUX MPo0IeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIOJHEHUU MCCIEAOBAaHUNH U IPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM IPYTHX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;

(1 morpeGHOCTH B ()OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM uucCie (OPMYIHUPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

(] oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

) mIaHUpOBaHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

[] cTpemiieHHWE aHaAJU3UpPOBaThb M BBIABIATH B3aUMOCBS3M TPUPOABI, OOIIecTBa U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3NUECKUX 3HAHU;
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e [] OmEeHKAa CBOMX JEHUCTBUM C YY4ETOM BIMSHUSA Ha OKPYXKAIOLIYI0 CpPENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuatomerocsi OyayT copMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue 1ecTBUA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIMBATH CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUA AJIsi 0000IIECHUS
Y CPaBHCHUS;

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX,, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIABIATh NPUYUHHO--CICACTBCHHBIC CBSI3W TPHU U3YUYCHUU (U3NUYECKUX SIBIICHUU H
MPOIIECCOB, JIeNaTh BBIBOJLI C WCIIOJIH30BAHUEM JICIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUHN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKIX BEJTUUMH;

® CaMOCTOSTENIFHO BBIOMpaTh Crmoco0 pemeHus y4deOHOW  (U3MYECKOH 3aaa4d
(cpaBHEHUE HECKOJIBKUX BApHAHTOB PEIICHHUS, BBHIOOP HaWOOJee MOIXOJAIICTO C
y4€TOM CaMOCTOATEIbHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBble ucciegoBaTejbcKue eiiCTBUS:

® ICIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;

® TMPOBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIH
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NUECKOTO SBICHUS;

® OICHUBATh Ha MPUMEHUMOCTHh U JIOCTOBEPHOCTHh WH(MOPMAIIUIO, TIOTYICHHYIO B XOJC
WCCJICTIOBAHMSI MITH SKCTICPUMEHTA;

® CaMOCTOSATENbHO (hOpMynupoBaTh OO0OOIIEHHS W BBIBOJIBI IO  pe3yabTaTaMm
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIETOBAHMS,

® MPOTHO3UPOBATH BO3MOKHOE JaNbHElIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® TMPUMEHSTh Pa3IUYHBIE METOMBI, HHCTPYMEHTHI W 3alpoChl MPH TOUCKE U OTOOpE
nH(GOpPMaIIMK WIH JAaHHBIX ¢ Y4ETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

® aHAJIM3WPOBATh, CUCTEMATHU3MPOBATh M WHTEPIPETHPOBATH HH(POPMAIHIO PA3THIHBIX
BUJIOB B (DOPM IIpe/ICTABICHHUS;

® CaMOCTOSITEIHHO BBIOMPATh ONTHUMANBHYIO (opMy mpeacTaBieHus WHPOPMAIUU H
WUTIOCTPUPOBATh peIlaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JMarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:

e B X0l€ OOCYXIeHHs Yy4eOHOro marepuala, Pe3yJlbTaToB J1Ia0OpaTOPHBIX pPaboOT u
MIPOEKTOB 3aJ[aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOM TEMBI M BBICKA3bIBATh WJICH,
HaIleJICHHBIE Ha pellieHUe 3a/1a4M U MOAJIep:KaHne OJaroKenaTeIbHOCTH OOIIeHNUS;

® COIOCTaBIATH CBOM CYXKJICHUS C CYXKICHHSAMH JIPYTUX YYaCTHHUKOB JHAJIOTA,
00HapyXUBaTh pa3IUYKe U CXOJCTBO MO3UIIHII;

® BBIPaXATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

e MyONUYHO TPEACTABIATH  PE3YNbTAaThl  BBIMOJIHEHHOTO  (PU3UYECKOrO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);
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MOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATBLHOW pPaOOTHI
MIPHU PEIICHUH KOHKPETHON (PU3UYECKOM TTPOOIIEMBI,

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTHTas KAueCTBEHHOTO pe3ysbTara IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmMHA TPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSTEIIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

CaMoopraHmaunﬂ:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsIX, TPEOYIOLIMX Ui peILICHHsI
(bu3nyeCKuX 3HAHMI;

OpPUEHTHUPOBATHCSI B PA3IMYHBIX MOAXO0JAX HPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoif);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pEHICHUS (PU3MUECKOW 3aaydl WM IUIaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThl peILICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ U3MECHEHMUS,

OOBSICHAT MPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJbTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ1 BBHIMOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBAaHUST WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATb COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peUeHUH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

IMPEAMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenus B 7 kJjacce npeiMeTHbIE pe3ybTaThl Ha GAa30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0YUaIOIIUXCSl YMEHUI:

UCTIONb30BAaTh TMOHATHS: (U3MUYECKHEe U XUMHYECKHE SBJICHUS, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMS BeliecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHUIECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE),  TpaeKTopHs,
paBHOJCHCTBYOIAas cwia, jaedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIarmecs cocy bl

pasznuyaTh sBieHus (quddy3us, TENI0BOe ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIDKEHUE, WHEPIIUs, B3aMMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOW OCHIO BpallCHHs, Tiepeqaada JaBJICHUS TBEPIBIMU
TeJTaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHoe JaBiIeHHe, IIaBaHue Tell, PEeBpaIleHus
MEXaHHYECKOHN SHEPTHH) TT0 OIMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;
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® pacrmo3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3MUECKUX SBICHUIN B OKPYKAIOIIEM MHpE, B
TOM 4ucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOAE, NCHCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO AaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUE phbIO,
pelYard B TeJe YENIOBEKa, NMPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBJICHHIA;

® ONUCHIBATH U3YYEHHBIC CBOMCTBA TEN M (PU3UYECKHE SBICHMUS, UCTIONB3YS (PH3UUECKUe
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTh, CPEIHSISA
CKOpPOCTb, CHJIA YIPYrOCTH, CHJa TSKECTH, BEC Tejla, CUJla TPEHUs, [aBJICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIa, MEXaHW4ecKas palora,
MOII[HOCTb, IIJICUO CHJIBI, MOMEHT CHJIbl, KO3(QGUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAsT M TMOTCHIMAIbHAS 3HEPrusi), IPU OMHUCAHUM MPABUIHHO
TPAKTOBAaTh (PU3NYECKUI1 CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
(GUBHYECKUX BEIHYUH, HAXOAUTH (OPMYJIBI, CBS3BIBAOINNE TAaHHYIO (PUINUICCKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTh TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HUYECKUX BEINYHH,

® XapakTepu3OBaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS W MPOLECCHl, HCIONb3YS
MpaBuUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBEecHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPaHEHUsl MEXaHUYEeCKOM SHEepruu, IpU HSTOM J1aBaTb CIOBECHYIO
(GOpMyYITMPOBKY 3aKOHA U 3aMMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

® OOBSICHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBISBIATh PUUYUHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKUX IIAroB ¢ OMOPOM Ha
1-2 wu3ydeHHBIX CBOWCTBAa (U3MYECKHX SIBICHUN, (PU3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarh pacuy€THble 3a7aud B |—2 JACWCTBUS, HCMONB3yd 3aKOHBI U (OPMYIIBI,
CBs3bIBalONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJayu
3alUCBHIBaTh KPaTKOE YCJOBHUE, IMOJCTABIATh (PU3HMYECKHE BEIMYMHBI B (OPMYJIBI U
MPOBOAMUTH PAcu&Thl, HAXOJUTHh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIC IS PEIICHUS
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh MOJy4YeHHONW (PU3NUECKON BEIUYNHBI,

® pacrmo3HaBaTh MPOOJEMBbI, KOTOpPhIE MOKHO PEIIUTh MPU TMOMOIIN (PUINIECKUX
METO/IOB, B OIMCAHUM UCCIEIOBAHUS BBIIACIATh MPOBEPSIEMOE MPEANOI0KEHUE
(rumoTesy), pa3auyaTh W HHTEPIPETUPOBATH TMOIYUYEHHBIM pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

® TIPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3UUYECKHUX SBICHHUHN WM (PU3HUYECKUX CBOMCTB
Ten: (GOpMYyIUPOBAaTh TMPOBEPSEMBIE TPEAINOIOXKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHHUS, 3aMMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;

® BBITNIOJHATH MPSIMBbIE U3MEPEHUST PACCTOSTHUS, BPEMEHH, MacChl Tella, 00bEéMa, CHIIBI 1
TEMIEPATypbl C UCTMOJIH30BAHUEM AHAIIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUsI IPUOOPOB C YUETOM 3aJaHHOW a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;

® MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTHU OJHON (PU3UYECKOW BETMYMHBI OT JPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTH IMYTH PAaBHOMEPHO JBHKYIIETOCS
TeJla OT BPEMEHU JBWIKEHUS TeJa, CHUJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja, KadyecTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBHUCHUMOCTH CHWJIBI TPEHHs OT IUIONIAU
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT YIJWHEHHUS TPYKWHBI, BHITAJTKHBAIOMIEH
CHWIBI OT O0BEMa MOTPYKEHHOW 4YacCTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUY TJIaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEeOBaHMsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
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U3MEpEHUs, CIeaysl MPeUIOKEHHOMY IIaHy, (PUKCHPOBATh PE3YNbTAThI MOJYYCHHOMN
3aBHCUMOCTH (PU3MYECKHX BEJIWYMH B BHUJAE MPEIJIOKEHHBIX TaOIULl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

® T[POBOJUTH KOCBEHHBbIE H3MEpeHMs] (U3MYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBa
KUAKOCTHU W TBEPAOrO Tela, CWJIA TPEHUsS CKOJIBXKEHHUS, JIaBJICHUE BO3/1YyXa,
BBITAJIKMBAIONIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KO3 PHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl HPEAIOKECHHON
MHCTPYKIUU: TP BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANILHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMKHBIA U
HETOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

®  XapaKTepW30BaTh MPHHIIMIBI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYCCKUX
YCTPOMCTB C ONOpOM Ha WX ONMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPECcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCIOJB3Ysl 3HAHHS O CBOMCTBaX (PM3UYECKUX SIBJICHHA M HEOOXOIUMBIC
buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

® T[PUBOAWTH TpPHUMEpPHl (HAXOAWTh HWH(MOPMANUIO O TMPUMEPAX) MPAKTUICCKOTO
UCIIONIb30BaHUsl (M3MYSCKUX 3HAHWA B TTOBCEJIHECBHOW JKM3HHM JUIS OOCCIICUCHUS
0e30macHOCTH TpU OOpalieHHuH C OpudopaMu MU TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMs 370pOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpY’Karolllen cpee;

® OCYIIECTBIATh OTOOpP HCTOYHWUKOB WH(popManuu B HMHTEpHETE B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCSl 3HAaHUHM U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEIATH HH(OPMAIINIO, KOTOPAs SBISETCS TPOTHBOPEUHBOMA
WJITM MOKET OBITh HEJIOCTOBEPHOM;

® ICIIOJIB30BATh MPU BBHIOIHEHUU YUEOHBIX 33JaHU HAYYHO--TIOMYJISIPHYIO TUTEPATYPY
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIAJCTh TpUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, IMpeoOpazoBaHus WHOOpMAIUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e Co3JaBaTh COOCTBEHHBIE KPAaTKUE MHUCHMEHHBIC M YCTHBIE COOOIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB MHPOpPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO WCIIONIb30BaTh W3YYCHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBHICTYIIJIEHUE MPE3EHTAIUEH;

® [pU BHIMOJHEHUH YY€OHBIX MPOEKTOB U UCCIICTOBAHUIA PACHIPEeNsTh 00s3aHHOCTH B
TpyIIie B COOTBETCTBUHM C MOCTABJIEHHBIMU 33Jja4aMHt, CIE€AUTh 3a BHINOJIHEHUEM IJIaHa
JEHCTBUM, aJleKBAaTHO OIIGHUBATh COOCTBEHHBIM BKJIQJ B JESITCIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kJiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® CIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHHS BEIeCTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Telna,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSA
SHEprus, TeIJIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsl, dJIEKTPHUIECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUH TOK, MarHUTHOE
1(0)) (K

[okymeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 07.05.2024. UcnonHutens: Cagpikos J1.M. 0 AIEKTPOHHbINA
CrpaHunua 17 s 28. CTpanuua cosaaHa: 07.05.2024 17:56 =¥ TATAPCTAH



e pasnuuarh SABJIECHMS (TEIUIOBOE pacCUIMpEHUE M C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBAaHME, KalWUIAPHBIE SBJICHHS, MCIAPEHUE, KOHJCHCALMs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepenada
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, ACMCTBHS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJEHCTBHE
MarHuToB, JACUCTBHE MarHUTHOIO IOJIA HA NPOBOAHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) II0 ONMCAHUI0O UX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B OKPY)KAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBICHHUS B IPUPOAC, KpPUCTAUIbl B mpupone, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMocepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJyie 3eMid, Jpeld MOIIOCOB, pOJib MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 33a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3yUYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SABJICHUS, UCHOb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YJEJIbHAs TEIUIoTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMsl TOIUIMBA, KOA(QQUIMEHT IO0JIE3HOTO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsj, Ccujaa TOKA, DIIEKTPUYECKOE HAIPSDKEHUE, CONPOTUBIEHUE IPOBOJHUKA,
YI€JIbHOE COIIPOTHUBIICHHE BEIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (DU3UYECKHHA CMBICI HCIOJIb3YEMBIX BEJIWYMH,
0003HaueHHSI ¥ €IUHHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUNH;

e XapakTepu3oBaTh CBOMCTBa Tel, (U3MUYECKHE SIBIEHUS M TPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
NPUHLMIT CYNEPHO3UIMHU TMosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3aKOH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

e O0BSCHATH (U3NYECKUE MPOLECChl M CBOWCTBAa TEJ, B TOM 4YMCIE U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh OOBsICHEHHE M3 1—2 JOrMYecKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBJICHUHN, PU3NUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

e pemarb pacuy€THble 3a7aud B 2-3 JACWCTBUS, MCNONB3yd 3aKOHBI U (OPMYIIbI,
CBA3bIBAIOIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJadu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJIb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIAEHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBO/IBI;

® [IPOBOJUTH OMNBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBUCHUMOCTb JIABJICHUS BO3AyXa OT €ro oo0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHUS M HarPEBAHUS IIPU U3IIyYEHUH OT LIBETA
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U3y4yaroule (Mornaomaroneii) MNOBEpXHOCTH, CKOPOCTh MCIAPEHUS BOABI  OT
TEMIeparypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, 9IEKTpHU3alUd Tel U
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE INOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOT'O MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIrATENs
IIOCTOSIHHOTO TOKa): (hOpMyIMpOBaTh IMpPOBEpsEMble MPEANOI0KEHUsA, COOUpPATh
YCTAaHOBKY M3 IPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

® BBIOJIHATH IPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

® [POBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BETMUYMHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLa1 MOMEePEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U HapaljIeIbHOTO COCIUHEHUH HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHMEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEAYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETAaTh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBAHMS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IPEeJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYCHHUE BEJINUMHBI,

e coOmomaTh TpaBWIa TEXHUKH 0€30MacHOCTH Tmpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHNEM;

e XapakTepu3oBaTb MPUHIUMBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJb3ys 3HAaHUS O CBOMcTBaX (U3MYECKUX SBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBa M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMUs, 3JIEKTPOCKOI, PEOCTaT), COCTAaBISThH
CXEMBI HJIEKTPUYECKHUX IIeNel ¢ MOCIe0BaTeIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;

® [PUBOAMUTH MpPHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXHU3HHM Uil OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

® OCYILECTBJIATH IMOMCK HHpOpMaLuU (U3NYecKoro cojepxkanus B VIHTepHere, Ha
OCHOBE HMMEIOIMXCA 3HAHUM M TYTEM CpaBHEHMs JIONOJHUTENBHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

® CIIOJIB30BATh MPHU BBHIOJHEHUU YUE€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JIMTEPATYPY
($U3MUEeCKOro cojaep)kaHus, CIOpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
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BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHMs WHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co31aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
MH(GOPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3MYECKOTO COJIECpXKaHHUS, B TOM YHUCIIE
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKOMN
JESTENIbHOCTH, TP 3TOM T'PAaMOTHO HCIOJb30BaTh M3YYCHHbIN MOHATHIHBIN anmapar
Kypca (pHU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

® [pu BBHINOJIHEHUHU Y4YEOHBIX MPOEKTOB U HCCIENOBaHUI (PU3NYECKUX MPOLIECCOB
pacnpeensiaTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJa4aMU,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHA JEHUCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BBICTpauBaTh
KOMMYHHKaTHBHOE B3aUMOACHUCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(PIUKTHI.

K koniy oOyuenust B 9 kiiacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® CMOJNIB30BAaTh TMOHATUS: CHUCTeMa OTCu€ra, MaTepuajbHas TOYKa, TpPaeKTOpHs,
OTHOCHUTEIIbHOCTh MEXaHUYECKOI0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tena, paBHOBECHE,
MEeXaHWYeCKue KoyiebaHus ©  BOJHBI, 3BYK, HH(QPa3ByK ¥  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HCITYCKaHHWsS M IOTJIOIIEHUs, aibda-, Oera- M ramma-
U3ITy4eHUs], U30TOIBL, SiACpHAs YPHEPIeTHKA,

e pasnuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHE T, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KEHHE, OTPAXKEHUE 3BYKa, MPSIMOJIMHEHHOE PACIPOCTPaHEHHE,
OTpaXeHHE U MPEJIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yI0KEHNE
0enoro cBera B CHEKTP M CIOKEHHE CIEKTPabHBIX I[BETOB, JIUCIEPCHUs CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHHUE JIMHEMYATOrO CIIEKTpa H3JIY4EHUS)
[0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOe (U3HYECKOE SBJICHHE;

® pacro3HaBaTh NMPOSBICHUE U3YUYEHHBIX (PM3NYECKUX SIBJICHUN B OKpYXKarolieM Mupe (B
TOM 4Hclie (U3NYECKUEe SBJICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yAbTPa(uOIETOBOTO U PEHTIC€HOBCKOTO HM3JTY4EHHUI, €CTECTBEHHBIH paJuOaKTUBHBIN
¢$oH, KOCMHYECKHE JIy4d, paAUOAKTUBHOE MW3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JEICTBUE PalMOaKTUBHBIX U3IYy4EHUH HA OPraHU3M 4eJIOBeKa), IIPU 3TOM IEPEBOINUTH
MPaKTUYECKYIO0 3a/lady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
(bu3nUeCKuX SIBICHHIA;

® ONUCHIBATh U3yYEHHBIE CBOMCTBA TeNl U (hU3NUECKUE SBICHMSI, UCTIOIB3Ys (pU3nUecKue
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaeHHsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs C)KaTOW MPYKUHBI, KUHETHYeCKast
SHEprus, MOJHas MeXaHWYecKas HHeprus, NepuoJl M YacToTa KoJieOaHuH, JUIMHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS
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Cpezbl), IPH ONHCAaHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHM CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3NYECKHX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYUHY C JPYTUMH BEIWYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI, UCTIONb3Ys 3aKOH
COXPAHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaK€HWsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O UHMCEJ TMpU SAEPHBIX pPEaKUUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bopMyIHpPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPA)KEHUE;

e OOBSACHATH (PU3MUYECKHE IMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUldi  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3y4YeHHBIX CBOWCTBA (PU3MYECKUX SABJIECHUM, (PUINYECKUX 3aKOHOB WJIU
3aKOHOMEpPHOCTEH;

e pemiath pacuéTHbIE 33]]a4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3YS
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaHM3a
yCIOBMS 3a/laud 3alUChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAcUY€Thl U OLIGHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBIL;

e pacro3HaBaTb MPOOJEMbl, KOTOpPbIE MOXXHO PEUIMTh MPU HOMOIIM (PU3UYECKUX
METO/0B,  MCIIONB3ysl ~ ONMCAaHUE  HCCICAOBAaHMs,  BBIICIATH  IpOBEpsieMoe
IPEJIIOJIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh NOPSAKAa IPOBEIACHUS HCCIEAO0BaHUSA,
JieNIaTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

® TIPOBOJUTH OMBITHI MO HAOIIOJCHUIO (PH3MUECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUM, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3liokKeHHe OeJIoro cBeTa B CIHEKTP, M3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJI0IeHNe CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSITEIbHO
coOuparh YCTaHOBKY U3 N30BITOYHOIO HAabOpa 000py0BaHMsI, OITMUCHIBATH X0/ OIBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

® T[POBOJUTH INPH HEOOXOJUMOCTHU CEpUI0 NPSMBIX H3MEPEHH, ompenesnss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHE COOMparolie JIUH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

® [POBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BAHHEM
OpSAMBIX HM3MEpPEHHH (3aBHUCUMOCTh MyTH OT BPEMEHH TMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH yrja OTpa)K€HHs CBeTa OT yrjia MaJeHus u
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOuparb yCTaHOBKY, (UKCHpOBAaThb pE3yibTaThl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
HCCJIEJIOBAHUS,

® [IPOBOJUTH KOCBEHHBbIE HU3MEpEHUs (UIUUYECKUX BEIUYMH (CpelHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa M TMEpHOA KojJeOaHW MaTeMaTH4eCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (OH):
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IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
WU3MEpEHUS, CIenysl NPEIIOKEHHON MHCTPYKLIMH, BBIUUCIIATH 3HAYECHUE BEIIMYUHBI U
AQHAJIM3UPOBATh IIOJYyYEHHBIC pe3ylbTaTbl C YY4ETOM 33JaHHOM IIOTPELIHOCTH

HM3MEPEHHUI;
e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH 1mpu pabore ¢ 1aboOpaTOPHBIM
00opyI0BaHNEM;

® pa3InMYaTh OCHOBHBIC NMPHU3HAKK H3YUYEHHBIX (U3UUYECKUX MOJENeil: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHMK CBETa, Jy4Y, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOT'O Spa;

® XapakTepu3OBaTh MPUHIUMBI JEHCTBHSA W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI Ha UX ONUCAHMS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU [10JIOKEHHUS,
paccTOsHUA U YCKOPEHHUS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHYECKHe
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucCHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® CIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKU HM3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEIICHUU Yy4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMbl JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMAIMIO O MpPUMEPax) MPAKTUYECKOIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XM3HM A ObOecredeHus
0e30MacHOCTH NIpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbsI M COONIOJEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKaroIlleH cpese;

® OCYILECTBJIATh IOMCK HHpOpMauuu (uznyeckoro coxaepxkanuss B IHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® CIIOJIB30BATh MPY BBITOJHEHUH YUEOHBIX 3aJJaHUIl HAyYHO--MOMYJISIPHYIO JTUTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHOpMaLUU M3
OJIHOW 3HAKOBOM CUCTEMBI B JIPYTyIO;

e C03/1aBaThb COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOTO COAEp)KAHUS, IMYyOJUYHO IMPEACTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEI0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBINM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTale ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 07.05.2024. UcnonHutens: Cagpikos J1.M. 0 AIEKTPOHHbINA
CrpaHunua 22 3 28. CTpaHuua cosaaHa: 07.05.2024 17:56 =¥ TATAPCTAH



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06}[ TPOILHBIE pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusnka - Hayka 0 IIPUPOIE 2 Bubmaorexa ITOK
’ YK PHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PU3HYCCKUE BETHUMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIN METOT ITO3HAHUS 2 1 Bubmiorexa [JOK
’ v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOEHUH BelllecTBA
2.1 CTpoeHue BelllecTBa 1 Bubmorexa IIOK
’ p m https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 1 bubnuotexa [JOK
) BeIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBa 2 https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexanuteckoe ABHKeHHE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, n10THOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buet cun 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
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Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBnenus: TBEPALIMU 3 bu6mmoreka [IOK
’ TeJIaMH, KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Jlasnenne KuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.edsoo.ru/7f416194
4.4 JlercTBHE KUIKOCTU U T'a3a Ha MOTPYKEHHOE 7 1 3 bubmumoreka [IOK
’ B HHUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmorexka [IOK
>.1 Pabora 1 MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>-2 HpocThie mexanusMel > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexannteckas sneprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3pnen 1. TenioBhIe IBJIEHUA
1.1 CTpoeHHE U CBOMCTBA BEIIECTBA 7 Eubmorexa IIOK
’ p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennosere mponeccat 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
71 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
) 1 X B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 ITocTOsHHBIN ANEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 https://m.edsoo.ru/7f4181 ce
bu6mmorexa [IOK
2.4 ONCKTPOMATHUTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/mm IpOrpaMMBbL Beero KOﬁHTpO.]IbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThbI padoTbI pecypebi
Pasznea 1. Mexannueckue siBJIeHHUS
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €r0 10 1 bu6nmoreka [IOK
’ OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [IOK
1.2 BsanmoneiicTaue Ten 20 1 3 https://m.edsoo.ru/7{41a4a6
bubnuoreka [{OK
1.3 3aKombI coXpaneHNA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bubnunoreka LIOK
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41adat
bubmmoteka IIOK
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pasjnen 3. DiieKTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 5 bubnnorexa [JOK
’ 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbI€ IBJICHUS
bubnunorexa LIOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41adat
but6mmoreka [IOK
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edso0o.ru/7f41adat
[okymeHT co3aaH B anekTpoHHon copme. Ne 23 ot 07.05.2024. NcnonHutens: Cagpikos J1.M. B I/IEKTPOHHbBINA
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bu6nmoreka [IOK

4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3gen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue v morJIonieHrue CBeTa aToMOM 4 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnnorexa [{OK
32 Crpocnne aTomMHoro Aapa 6 I https://m.edscl){).m/7f41a4a6
bu6nunoreka LIOK
53 SlnepHble peakinuu 7 1 https://m.edscl)_E).ru/7f41a4a6
Uroro no pazueny 17
Pa3neu 6. IloBTopuTe1bHO-00001aI0IIM I MOAYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 ) bu6nmorexa LIOK
Kypca ¢hus3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27
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Jluct cornacoBaHus k gokymeHTy Ne 23 ot 07.05.2024
WunumnaTop cornacoBanus: CagbikoB J1.M. OQupekTop
CornacoBanune nHnyumnposaro: 07.05.2024 17:56

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Capeikos [1.M. 07.05.2024 - 17:56

[okymeHT co3aaH B anekTpoHHon chopme. Ne 23 ot 07.05.2024. NcnonHutens: Cagpikos J1.M. N IIEKTPOHHbIA
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