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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueil nporpammsl Bocniutanusa u KoHuennuu npenogaBanus yueOHoro npeamera «Ousnkay.
Copneprxanue IporpaMMsl 1o (pr3KKe HarpaBiIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YaIOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYMUTBHIBAIOTCS BO3MOXHOCTH Y4YE€OHOTO MpeaMeTra B pealu3aluu
tpeboBanuit ®I'OC OOO k MIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yJIbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeesieHHe y4eOHOTO MaTepuaia 1o TojaaM
oOyueHust (o KJjaccam), HpeAjsaraeT IPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEAMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEITIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY ITpeIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMHer U (uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOIo METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUS B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHpPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0yJaromuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOT'O OOIIEr0 OOpa30BaHUS ONpPEIEICHBI B
Konuenmuu npenojaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaAEHHON pemenneM Komernn MunncrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

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

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

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 701 ot 19.12.2024. UcnonHutens: ®okeesa O.B. 0 AIEKTPOHHbINA
CtpaHunua 2 n3 28. CTpaHnua cosgaHa: 19.12.2024 15:23 =¥ TATAPCTAH



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JloctuxeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIEAYIONINX 3a1aY:

e npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUUECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCTIOJIb30BAaHUEM IOJTyYCHHBIX 3HAHUIA;

® OCBOCHHME METOJIOB pEIIEHUs MNPOCTEHIINX pPACYETHBIX 3aad C HCIOJIb30BAaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBHIIOTHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHHUS C MCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPHOOPOB;

e OCBOcHHE TPUEMOB PabOTHI ¢ WHQPOpPMAIUEH (U3HMUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHHE WH(OPMALIUK;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1a00paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, YYUTENb JelaeT BbIOOp MpoBeleHHUs J1adopaTOpHBIX paboT u
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXxcs, CIIUCKa HIKCIIEPUMEHTAIBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHMHN OKPY/KAIOIIEro MUpa.

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

Ouznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipupony. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusuueckre TpuOOPHI U MpoLEAypa NPSIMbIX W3MEPEHUI aHAIOTOBHIM U HU(PPOBBIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmneparypbl IpU IOMOILIM JKUAKOCTHOIO TEPMOMETpa M JlaTUMKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE TMIIOTE3bI: JAJbHOCTh IMOJIETA ILIAPHKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(KpucTayJuIMyeckux) Tei. B3auMocBs3b Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO JBUXKEHUSI.

2. Hab6monenue nuddysun.

3. HaGmopneHue siBIeHUH, OOBACHSIOMUXCA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OnpIThI 110 HAOJIOJCHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThl MO OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBuKeHHE. PaBHOMepHOE W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenssist CKopoCTh ITPU HEPAaBHOMEPHOM JIBHKEHUH. Pacué€T myTH 1 BpeMeHH IBUIKEHUSI.

SlBnenve wHepruu. 3aKOH WHEPIWHU. B3ammonaelcTBHEe TeNl Kak NpUYWHA W3MEHEHUS
CKOPOCTH JBMXKEHHUS Teld. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

Nk W=
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Cuna kak XxapakTepucThka B3aumojaeiicTBus Ten. Cuia ynpyrocth M 3akoH I'yka.
H3mepeHue cHItbl ¢ MOMOLIBIO TUHAMOMETpa. SIBJIeHNe TATOTeHHs U cuiia TsbkecTH. Cua TsShKecTu
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CiioxeHue cuil, HalpaBiIEHHbBIX 110 OJHOM MIPSIMOH.
PaBuopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

1. HabGmroneHue MEXaHMYECKOTO JABUKEHUS TeJa.

H3mepeHne ckopocTu NpSIMOIMHEHHOTO ABHKEHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJTHON MPSIMOH.
Jlaﬁopamopnue padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO IBMXKEHHS (IIapuUKa B JKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXKEHHsS Opycka WM IHIapuKa MO HAKJIOHHOU
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPAOTO Tena.
4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHUS (IedopManuu) MPYKUHbBI OT
MPUIIOKEHHOM CUJIBL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETHYEHUA JaBieHus. [laBieHue ra3a. 3aBUCUMOCTb
JaBJICHUS Ta3a oT 00bEMa, Temrieparypsl. [lepenada napneHus TBEPABIME TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH [lackansa. ITHeBMaTHMueckue MalMHBL. 3aBUCUMOCTH JABJICHMS >KMJIKOCTH 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.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

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 miIaBaHMs TeJ: IUIAaBaHHE WJIM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIIEHHS IIJIOTHOCTEH Teaa U KHUIOKOCTH.

Jlabopamopuvie pabomul u onvimel.

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

YacTH Tela.
2. OmpeneneHue BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TeJNO, MOrpYy:KEHHOE B
JKUJIKOCTD.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, ICHCTBYIOIIECH Ha TEJIO B )KUIAKOCTH,
OT Macchl Tena.

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

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHHE JIOAKW M OIpEAEIeHHE €€
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBuUja paBHOBECHS pbluara K OJIOKy. «3o0yoToe mpaBmio» MmexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHS MpPH PABHOMEPHOM JBIJKEHHUU Tella 110

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUM paBHOBECHUS pblyara.

3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPAHEHUSI MEXaHUYECKON YHEPTUH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHNs BelecTsa. Macca n
pa3Mepsl atoMOoB M MOJeKyld. ONbITb, MOATBEPKIAIOLIME OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucraminueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIpHO-KMHETUUeCKOl Teopuu. CMaunBaHWEe U KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIMpEeHHE U CKATHUE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sneprust. Cnoco0bl M3MEHEHHs BHYTPEHHEH SHEpIHU: TeIUIonepeiaya U COBepIIeHne
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KonnyecTtBo TemnoTel. YienbHass TEMIOEMKOCTh BellecTBa. TerIooOMeH M TemIoBOoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue m oTBeplieBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TeruloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIECHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Braxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aKOH COXpaHEeHMsI U MTPEBPALCHHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBHKCHHUSI.

2. Habmonenue nuddysuu.

3. HaOGmroneHue siBICHUN CMaYMBaHUS U KATWUIIPHBIX SBJICHHM.

4. HaOmroaeHue TerI0BOro PacIupeHUs TEl.

5. H3MmeHeHuWe MaBJICHHs ra3a MpU W3MEHEHUH 00bEMa U HarpeBaHUU WITH OXJIXKICHUU.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 701 ot 19.12.2024. UcnonHutens: ®okeesa O.B. 0 AIEKTPOHHbINA
CrpaHuua 6 13 28. CtpaHnua cosgaHa: 19.12.2024 15:23 =¥ TATAPCTAH



[TpaBuiia n3MepeHus TEMIIEPATYPBHI.

Buael Terionepenayn.

OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.

9. HarpeBanue rpu coBepilieHUU PaOOTHl BHEIIHUMU CHIIAMHU.

10. CpaBHeHME TEIIOEMKOCTEN pa3IM4HbBIX BELIECTB.

11. HaOmronenue KuIeHus.

12. HabGnroneHue ocTossHCTBA TEMIIEPATYPhI IIPH IJIABICHUH.

13. Mozenu TemioBbIX IBUTATENICH.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.

[IpoBepka THUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOWMKAa >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmropenue u3MeHEHHs] BHYTPEHHEH SHEpPrUM Tella B pe3ysbTare TeIulonepenadu 1

paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBIeHUS TEIUIOOOMEHA IPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOABI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW IpU TEIJIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCapeHusl.

12. Onpenenenne OTHOCUTEIbLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenpHON TEMIIOTHI IUIABICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

Onexrpuszanus tei. J{Ba poja 31eKTpUUYECKUX 3apsAa0B. BzanMozaelicTBue 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3aps0B U
pPacCTOSHUS MEXKAY TeJIaMHt).

Onekrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuueckoro noss. [lpuHnun cyneprno3uuuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsg. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XWMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJneKTpuuyeckoe HampspbkeHue. ConpoTuBIIEHHE
IIPOBOJIHHKA. Y JIEIBHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma [ ydacTka LEnu.
ITocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[koymns—JIenna. DnexkTpuueckue 1nenu
U MIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHue.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JIefCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO TokKa. lMcrnosb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnektporeHeparop. CrmocoObl TONYYCHHUS OJJICKTPUUYECKON HHEPruu. OIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

o N
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DneKkTpuszanus Ted.
JIBa posa NeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI JIEKTPUUECKUX 3aPsII0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
HIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B KHUIAKOCTH.
. I'azoBB111 paspsa.
. Ismepenue cuibl ToKka aMIepMeTpoM.
. I3MepeHnue 31eKTpUUecKoro HanpsyKeHUs: BOJIbTMETPOM.
. PeoctaTt u Mara3us cOnpoTUBIICHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonienrpoBaHue HEBO3MOXXHOCTHU Pa3ieNICHUs MOJIIOCOB MarHUTA.
. MoziennpoBaHue MarHUTHBIX MOJIE€H MOCTOSHHBIX MarHUTOB.
. OneIT Opcrena.
. MaruuTHOE 1oJie TOKa. JJIEKTPOMArHHmT.
. JleiicTBre MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
. DIIeKTpOoBUTraTENb OCTOSTHHOTO TOKA.
. UccnenoBanue siBIeHUS AIEKTPOMArHUTHOW UHTYKITHH.
. Onbitel @apagest.
. 3aBUCUMOCTh HalpaBlIeHUS MHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BOZHUKHOBEHHUSI.
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OnbIThI IO HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue JeNCTBUS JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.
M3MepeHue U peryJIMpoBaHue CUIIbI TOKA.
W3mepeHue u perynpoBaHue HaPsHKEHNUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.
7. OnbITel, JAEMOHCTPUPYIOIINE  3aBUCHUMOCTb  JJEKTPHUYECKOIO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €T0 JJIUHBI, TUIOIIAIU TOMIEPEYHOr0 CEYEHHS U MaTepHara.
8. IIpoBepka npaBuiia ClI0KEHUs HANPSIKEHUN MTPU TOCIEA0BATEIbHOM COEAMHEHUH ABYX
PEe3UCTOPOB.
9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA MIPU MapauieIbHOM COEIMHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UYIIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOLUTHOCTH AIIEKTPUUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.
12. MccnenoBanuie 3aBUCHUMOCTH CHIIBI TOKA, UAYIIETO YE€pe3 JaMIIOUKY, OT HAIIPSKEHUS Ha
HEW.
13. Onpenenenne KII/{ mHarpeBarens.
14. UccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. I3yueHne MarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB MpPH HUX OOBEIUHEHUH U
pa3elIeHuN.
16. UccnenoBanue 1eWCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.
18. M3yuenue neiicTBUS MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM.
19. KoncrpynpoBanue u u3zydeHue padOThl AJIEKTPOIBUTATEIIS.
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20. Uzmepenne KIIJI anekTpoaBUraTeIbHON YCTAaHOBKH.
21. OnpITBl O UCCIEIOBAHUIO SIBICHUS SJIEKTPOMArHUTHOM HMHAYKIMU: HCCIEIOBAHHUE
M3MEHEHUH 3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe BukeHne. CBoboaHoe najnenue. OnbIThl
[Nanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpys3kH.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TsbkecTu.

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckas padoTa U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabmrogeHne MeXxaHHMUECKOTO JABM)KEHHS T€Jla OTHOCUTENIBHO PAa3HbIX TeNl OTCUETA.

2. CpaBHeHHME NyTEH U TPACKTOPHUM IBUKEHHS OJHOIO M TOTO ke Tejda OTHOCHUTEIbHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO IBU)KEHUS.

4. HccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

5. HaGnronenue nBuKeHMs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOUCXOIAINX B cucTeMe oTcuéra «Tenexka»

pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENIbHO KaOuHeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TENNA U ACUCTBYIOLIEH Ha HETO CUIIBIL.

8. Habmronenne paBeHCTBa CHII TIPH B3aMMOJICUCTBUH TEJL.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua nMItynbca npyu B3anMOJEHCTBHAN TEII.

11. [IpeobpazoBaHust SHEPTUU NPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHnre UMIyJabCa IPU HEYIIPYTOM B3aUMOJIEVCTBUU.

13. CoxpaHeHre UMITyJIbca IPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGmroeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MEXaHMUYECKOW IHEPTUU MPH CBOOOTHOM MAJACHUH.

16. CoxpaneHre MEXaHMYECKOW SHEPTUH MPY JBUKEHUH Tena MOJ AEUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpyunpoBaHue TpakTa Ajisi pa3roHa M JajbHEHIIEro paBHOMEPHOTO JIBHKEHUS

IIapUKA WIH TEIEKKH.
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2. OmpeneneHue cpegHe CKOpPOCTH CKOJBXEHUs Opycka WM JIBHXKCHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKECHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. TIpoBepka runoTe3bl: €ciid IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHON CKOPOCTH
IyTH OTHOCATCSA KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMAaJIbHOTO
JTaBJICHMUSL.

7. Omnpenenenue k03P PUIHEHTa TPEHUS CKOIBKECHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JBIKEHUU Tela 10

FOPU30HTAILHOM TOBEPXHOCTH.
10. Onpenenenue paboOTHl CHIJIBI YIOPYTOCTH MNpPH MOABEME Ipy3a C HUCHOIB30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannveckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Beinyxnennsie konedanus. Pezonanc. MexaHu4yeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJiH. [IposonbHbIe U monepeyHbie BOMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. IH(pa3Byk U yJIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacripoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HAa MOJIENH).

HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AxkycThueckuil pe3oHaHC.

Jlabopamopuvie padomol u onvimel.

1. OmnpeneneHue 4acTOTHI U NEPHOJA KOJIEOaHUH MaTeMaTH4YECKOI0 MasiTHUKA.

2. OmpeneneHue 4acToThl U eproJia KoJeOaHUi MPy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IepHOJa KOjeOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT

JUTUHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH TEPHOJA KOJCOAHWN MPYKMHHOTO MAasSTHHUKAa OT MacChl

rpysa.

5. TlpoBepka HE3aBHCUMOCTH TepHoJa KOJIeOaHWI Tpy3a, MOJBEHMICHHOTO K HUTH, OT

Macchl Ipy3a.
6. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb IIEpH0/1a KOoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTH MPY’KUHBL.

7. W3mepeHue yCKOpeHHUsI CBOOOTHOTO TaCHUSI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHUTHOE TMoJie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

*
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CBA3U.
DnexTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolmHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
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1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHOBEIE CcBOIiCTBaA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1.

HSyLIeHI/IC CBOMCTB QJICKTPOMArauTHLIX BOJIH C IIOMOIIBIO MOOMJILHOT'O Teﬂe(bOHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBas monenb cera. Vcrounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHHUE CBETA.
3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaK€HUs CBETA.

[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [loHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcrnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHA. CriojkeHne CIeKTPaTbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1.
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[IpamosinHENHOE PaCIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomy4yenue n300paskeHUit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

XoJ1 Tyder B pacCEeUBAIOIICH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mozenb riaza.

11. Pa3noxenue 0enoro cBera B CIEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopnuvie padbomovt u onvimol.

1.
2.
3.

Nk

HccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOTO JIy4a OT yIJia MaJIeHHs.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHUsI CBETOBOTO Jiyya OT YIJia MajieHus Ha
TPaHHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o00paxeHuit C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS M ONITHYECKOI CHIIBI COOMpPAIOIIeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITBl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBaHTOBBIE sIBJICHUS.

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

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas wmoxens atomHoro sapa. M3oronsl. PannoaxktuBHble mnpeBpamenus. Ilepuon
[0JIypacnasa aTOMHBIX sIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOTO0 U MAacCCOBOTO YHCE. DHEPIUs CBS3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MicrouHuku sHeprun
CouHIia 1 3BE3]1.

SAnepnas sHepretuka. [leiicTBUS paguOaKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1.

CHCKTpLI N3JIYUCHUA U TOTJIOUICHUA.

2. CnekTpsl pa3IMYHBIX Ta30B.
3. CunekTp BoJopoJa.
4. HaGmonenue TpekoB B kamepe Buibcona.
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5. Pabora cuérurka HOHU3UPYIOIUX U3TyUCHUH.

6. Perucrtpauus nznmydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHEHUYATHIX CIEKTPOB U3TyUCHHUSI.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHUILbl IO TOPMO3HOMY HyTu (1O

dboTorpadusim).

3. HM3mepenue pagunoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOTYITh TPEIHA3HAYECH JUISI CACTEMATHU3AIMHA U 0000IIeHNUs
MPEIMETHOTO COACPKAHUS U OIbITA ACSITENLHOCTU, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢u3uKy, a TakKe Ui TOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY JK3aMEHY IO (pU3UKE s
00ydJaronuxcs, BEBIOPaBIINX 3TOT YUeOHBIN MpeIMeET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATTUYIOTCS U CUCTEMATU3UPYIOTCSI BUJIBI AESITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJlIbTaTOB OOYy4eHHUs, (OPMHPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHUE HAYYHBIX METOJIOB UCCIICIOBAHMUS SABICHUHN IPUPOABI U TEXHUKU, OBJIAICHUE YMEHUSIMU
OOBSICHATH (PU3MUECKHUE SBICHUS, TPUMEHSS IOTYYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
KauyeCTBEHHBIE U SKCIIEPUMEHTANIbHBIE.

[IpuHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3Zelia pean3yeTcs 3a CYET TOro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKpYXKarollel MPpUpo/ie U OBCETHEBHOM JKU3HH;

UCTIOJIF30BaTh HAYYHBIE METO/bI UCCIENOBaHUA (U3UUECKUX SIBJICHUH, B TOM YHUCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HAmOOJE€ BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, NPAaKTUYECKOTO UCIIOJIb30BAHUS PA3IMUHBIX UICTOYHUKOB SHEPTUN HA OCHOBE 3aKOHA
MPEBpaLIEHHs] U COXPAaHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

JOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U MPCAMCETHBIX 06pa30BaTeHBHBIX PE3yIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- IPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyecKoi
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCY>KICHUHU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUH (PU3UKU;

- OCO3HAaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOI'O MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONOJTyYHA:

- OCO3HaHME [IEHHOCTH 06e301acHoro 0opasa )KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaYKHOCTH IpaBWJI 0€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBHSIX;

- cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
IIpaBa y Ipyroro 4eJI0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUH NPAaKTUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa3oBaTebHOM
OpraHu3alK, TOpoJa, Kpast) TEXHOJIOTUYECKOH U COIMaIbHOM HAapaBIEHHOCTH, TPEOYIOIINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

- HHTEpeC K MPaKTHUYECKOMY U3Y4YEHUI0 podeccui, CBI3aHHbIX C (PU3NKOM;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

- OpHMEHTalMsl Ha NpUMEHEeHUEe (GU3NYECKUX 3HAHWM JUIs pelleHus 3agad B 00JIacTH
OKpY’KaroIlel Cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX OCIEACTBUM JIs
OKpY’KaIOIlEel CPe.bl;

- OCO3HaHHe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pelieHus;

8) ajanTannu K HN3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM TMPHU BBINOJIHEHUH MCCIEAOBAaHUNH U TMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATENBHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYJIHUPOBATH WUICH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

- CTpeMJICHHE aHAIM3HPOBAThH U BBIBIATH B3AaUMOCBSI3U MPHPOJIBI, 0OIIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;
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® - OLEHKA CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOLIYIO Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBOeHHMS NpOrpaMMbel IO (HU3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTalpeaMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue AecTBUA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTaHABIMBATH CYIIECCTBEHHBINA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
U CpaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUsS B pacCMaTpUBAEMbIX (akKTaxX, JaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHH (PU3NYECKUX SIBICHUNA U
MPOLIECCOB, JielaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BBIJIBUTATh THIIOTE3BI O B3AUMOCBSI35X (DU3NYECKUX BEINYHH;

® CaMOCTOSTENBHO BBIOUPATh CIIOCO0 perieHus yueOHoi hu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp Haubolee MOAXOISAIIET0O C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® [IPOBOJUTH [10 CAMOCTOSATEIBHO COCTABIIEHHOMY IJIaHY OIBIT, HECJOKHBIN (prU3nueckuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UUYECKOTO SIBICHUS;

® OlEHUBaTh Ha NPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(POpPMAIUIO, MOJYyYECHHYIO B XOE
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMWIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINOI0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® T[IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3alpoChl IpPU IOUCKE U OTOOpE
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;

® aHaTM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETHUPOBATH MHPOPMAIUIO PA3IAYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeacTaBieHus HHGPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE eliCTBHUS:

e B X0l€ OOCYXKIeHHs Yy4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
MIPOEKTOB 33JaBaTh BOMPOCHI IO CYLIECTBY 00CYK1a€MOW TEeMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pelleHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0ILEHMS;

® CONOCTaBISATh CBOM CYXKJIEHHS C CYXIEHUSMU JApPYTUX Y4YacTHMKOB JMajora,
00HapyXHUBaTh pa3IMn4yKe U CXOJCTBO MO3UIHII;

® BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;
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e [nyOJWYHO MPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (U3WYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

® [IOHMMAaTh U UCIOJH30BATH IPEUMYILECTBA KOMAHIHON U UHIMBHIyaTbHON pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

® TpUHMMATh IEM COBMECTHOW JEATENBbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BBIIOJHATH CBOIO YacTh pabOTHI, JOCTUTash KaueCTBEHHOTO pPE3ysbTara IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;

® OIICHWBATh KAYECTBO CBOETO BKJIA/1a B OOIIMIA POIYKT IO KPUTEPUSIM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusauus:

®  BBIIBJIATH POOJIEMBI B )KU3HECHHBIX M YYCOHBIX CUTYALUAX, TPEOYIOMUX [T PEIICHUS
(bu3nUeCKuX 3HAHUMH;

® OpHUEHTHUPOBATHCS B PA3IMYHBIX IOAXOJAX HPUHATHUS pPELIEHUN (MHIUBUAYAJIbHOE,
NPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIION);

® CaMOCTOSITEIIPHO COCTaBISITh QITOPUTM pelIeHUs (U3MYECKON 3a7add WIM ITUTaHA
UCCIICIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH Tpe/lylaracMble BApUAHTHI PEIICHUH;

e J1enath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

e JaBaTh aJICKBATHYIO OIICHKY CHTYAllUU ¥ MPeIaraTh IUiaH € N3MCHCHUS,

® OOBSICHATH MPUUUHBI JOCTHKEHUS (HEIOCTHXKEHUS) PE3YIbTATOB e TEILHOCTH, JaBaTh
OIICHKY TPHOOPETEHHOMY OTIBITY;

® BHOCHUTH KOPPCKTHUBBI B ACATCIBHOCTD (B TOM YHUCJIC B X0 BBIIIOJIHCHUSA (1)I/ISI/I‘~IGCKOFO
WCCIICIOBAHMSI WJIM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITEITBCTB, H3MEHUBIIHXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

® OIICHUBATH COOTBETCTBHE PE3yJIbTaTa MU M YCIOBUSM;

® CTaBUTH ceOd HA MECTO PYroro 4eloBeKa B XOJIe CIopa WM JUCKYCCUM Ha HAy4YHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

e [IpuU3HaBaTh CBOE MpPaBO Ha OMMOKY NpHU peleHud (U3MUECKHUX 3a7ad WIH B
YTBCPKACHUAX Ha HAYUYHBIC TEMBI U TAKOC K€ ITPAaBO APYroro.

HPEAMETHBIE PE3YJIbTATHI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® CNOJNB30BaTh MOHATUA: (U3MUYECKHME M XHUMHYECKHE SIBJICHUs, HaOII0eHue,
SKCIIEPUMEHT, MOJENb, TUIIOTe3a, eIUHUIBl (PU3NUYECKUX BEIWYHMH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCcKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

e paznuyath gABieHUs (Tuddy3us, TEIIOBOE IBUKEHNE YaCcTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUS, B3aMMOJEICTBUE TeEJl, PaBHOBECHE
TBEPJBIX TEJ € 3aKPEIIEHHOM OChIO BpallleH!s], Iepeiada JaBJIeHHs TBEPIbIMU TEJIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JMAaBleHHE, IJIaBaHWE TeJl, INPEBPAICHUs
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MEXAHUUYECKOM dHEPIun) MO ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUYECKUX SBICHHUIA B OKPYKAIOIIEM MHpE, B
TOM 4ucie (pU3NYEecKUe SIBICHUS B MPUPOJE: MPUMEPHI ABIKCHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe pbIO,
pBIYard B TeJe YeIOBEKa, MPHU 3TOM IEPEBOJIUTH NMPAKTUUECKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

® ONHCHIBATH M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SBJICHUS, UCTIOIB3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CHJla TPEHUs, 1aBleHue (TBEPIOTO
TeNa, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IUIEY0 CHUJIbI, MOMEHT CHJIbl, KO3(PQPUIIMEHT MOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYeCcKass M NOTEHLHUaJbHAsl 3HEPIus), MpH ONHUCAHUU IPABUIBHO TPAKTOBATH
(bu3HYECKU CMBICIT UCTIOIB3YEMbIX BEJIMUUH, X 0003HAYEHUS U €AUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYHHY C
OPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PHU3NUYECKHX
BEIINYUH;

®  XapakTepu30BaTh CBOWCTBA Tell, (pU3NUECKHe ABICHUS U MPOIIECChI, UCIIONB3YS MpaBuiIa
CIIOXKEHHsI CHIT (BIONIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHHsS] MEXaHWYECKOW IHEpPruH, MpPU STOM AaBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3allACHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

®  00BSICHATH GUBNYECKUE ABIICHUS, TPOLIECCHI U CBOMCTBA TeIl, B TOM UUCIIE U B KOHTEKCTE
CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATh  MPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DM3MUECKUX SBICHUN, (UBMUYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

e pemarh pacuy€THble 3a7aud B |—2 JACWCTBUS, HCMONB3ySd 3aKOHBI U (OPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1auH 3alUChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (hU3MUECKHE BEIUYMHBI B (OPMYJBl U NPOBOJIUTH
pacuy€Tbl, HaXOAWUTH CIPABOYHbIE [aHHbIE, HEOOXOAWMBIE MJIs peIIeHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3NYECKOM BETNYNHBL;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PELIUTH MPU MOMOIIHU (PU3UYECKHX METOIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIICIATH IPOBEPSIEMOE IMPEAINONIOKEHHE (THIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3yjbTaT, HaXOAUTh OMIMOKU B XOJE
OTIBITA, JEJIaTh BBIBOJIBI 110 €r0 Pe3yibTaTaMm;

® [IPOBOJUTH OMBITHI MO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN UM (U3NYECKUX CBOWCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOIBI;

® BBINOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CUIIBI U
TEMIIepaTypbl C MCIOIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3aHCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;

® [IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMUYMHBI OT JAPYroH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT YAJUHEHHS MPYXUHBI, BHITAJIKHUBAIOLIEH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
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YCIIOBHMI TJIaBaHUSI TEJ, YCJIOBUH pPaBHOBECHS pbluara M OJIOKOB), Y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHSTH
U3MEpEeHus, cienys MPeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIY4YCHHON
3aBHCUMOCTH (DU3MUECKUX BETUYHH B BUJIE ITPEITIOKEHHBIX TaOIUI] U TpaprKOB, AeNaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

® T[POBOJUTH KOCBEHHbIE H3MEpeHHs] (U3MUYECKUX BEIMYMH (IUIOTHOCTH BeEIIECTBA
KUAKOCTHU W TBEPAOrO TEla, CHJIA TPEHUsS CKOJIBXKEHHUS, JIaBJICHUE BO3/1YyXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KO3(PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEII0KEHHON
MHCTPYKIUU: TP BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

e coOmonaTh MpaBWJa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHNEM;

e yKa3blBaTb NPHUHIUIB ACHUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

® XapaKTepu30BaTh MPHHIMIBI JICUCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX OMMCAHUA (B TOM 4MCIE: MOAIIUIHUKUA, YCTPOHCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPEcC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcCoC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

® T[PUBOJAWUTH TpPHUMEPHl (HAXOAUTH WH(POPMAIMIO O TMPUMEPax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM MJIsi 0OECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXKarolleu cpee;

® OCYHIECTBJIATH OTOOpP HMCTOYHWUKOB HHGpoOpMmanuu B HHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIMXCSl 3HAaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

® ICIOJIb30BATh MPH BBHINOJHEHUN y4EOHBIX 33JJaHUI HAyYHO-TIONYJSPHYIO JTUTEPATypPy
(bu3HYECKOT0 CoIep KaHUsI, CIIPABOYHbBIE MaTEePHAIIbI, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

® Co3/JaBaTh COOCTBEHHBIE KPAaTKUE MHUCHMEHHBIC M YCTHBIE COOOIIECHHS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKue COOOIIEHMSI O pe3yIbTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
rPaMOTHO WCIIONIb30BaTh HW3YYCHHBI TOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3eHTaIUEN;

® [pU BBHIMOJHEHUH YY€OHBIX MPOEKTOB U MCCIICOBAHHUIA PACIPEeNsaTh 00s3aHHOCTH B
TpYyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
JIEHCTBUM, aJleKBAaTHO OICGHUBATh COOCTBEHHBIM BKJIQJ B JESITCIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJIEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kJjacce mperMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® CIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHHS BEIeCTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSIS
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
10JI€, TPOBOJHUKH U TUAJIEKTPUKH, TOCTOSIHHBIN AJIEKTPUUECKUIN TOK, MArHUTHOE TI0JIE;
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e pasnuyarh SABJIECHMS (TEIUIOBOE pacUIMpEHUE M C)KaThe, TeIulolepenada, TEIUIOBOE
paBHOBECHE, CMadyMBaHUE, KANWUIPHbIE SBJIECHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepenada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYYEHHE), DJICKTPU3ALUs Tel, B3aUMOACHCTBHE
3apsA0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
MHAYKLIMS) TI0 OINMCAaHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUYECKUX SBICHHUIA B OKPYKAIOIIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE ABJICHUST B NPUPOZAE, KPUCTAUIBI B Ipupone, usinydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JIEKTPUUECKUE ABJICHUS B aTMOC(]epe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noste 3emuin, Jpeiid MoJIF0COB, POJIb MATHUTHOTO MOJIS JUI XKU3HU Ha 3eMile, MOJISIPHOE
CUSIHME, TPH 3TOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIJICIATh
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCHOIb3Yys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YyelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YJEJIbHAs TEIUIoTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CUJa TOKA, SJIEKTPUYECKOE HAPSKEHHUE, COTPOTUBIICHUE IPOBOIHUKA, YIEIBHOE
COINPOTUBIIEHUE BEUIECTBA, pab0Ta U MOILHOCTb 3JIEKTPUUECKOT0 TOKA), IPU ONHUCAHUU
IPaBUIbHO TPAKTOBATh (PU3NUYECKUN CMBICI UCHOJIb3yEeMbIX BEJIMYMH, 0003HAYEHUS U
eIMHUIBl (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIINAE JIaHHYIO
(GU3NUeCKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpa(UKH H3yuEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

e XapakTepu3oBaTh CBOICTBa Tel, (DU3MYECKHE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUU CTPOEHHUS BEILECTBA,
MPUHLINII CYIIEPIO3UIINHY MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /15 yyacTKa Liend, 3akoH J[xoynsa—JIeHna, 3aKkoH cOXpaHeHUs PHEPTUH, ITPU
3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €r0 MaTeMaTHYECKOE
BBIPAXCHHUE;

® OO0BSICHATH (U3NYECKUE MPOLECChl M CBOWCTBAa TEJI, B TOM 4YMCIE U B KOHTEKCTE
CUTYalui MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhIBIATH IPUUYUHHOCIIEACTBEHHbBIE
CBSI3U, CTPOUTH 00BACHEHHE U3 1—2 JOrMYEecKHX IIaroB ¢ ONopod Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemarb pacuéTHbe 33haud B 2-3 JEHCTBUA, HWCHONB3YAd 3aKOHBI U (POPMYIIBL,
CBsI3bIBarOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1auH 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEJIOCTATOK JAHHBIX I PELICHUsS 3a/Jayd, BHIOMpATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOMMBIE JUIs €€ peIIeHUs], POBOJUTH pacuéThl U CPAaBHUBATD
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PELIUTH MPU MOMOIIHU (PU3UYECKHX METOIOB,
UCIIOJIBb3YSl OINHCAHUE MCCIEJOBAHMS, BBIACIATH IPOBEPSEMOE MPEAIIOIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

® [IPOBOJUTH OMBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWUCTB
Ten (KamWwUISIpHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro oo0béma,
TEMIIEPATYPbI, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITYYEHUU OT LIBETa
U3ydyaroule (Morjaomaroneii) MNOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT
TEeMIeparypbl KHJIKOCTH M IUIOIIAQAM €€ IOBEPXHOCTH, 9IEKTpHU3alUd Tel U
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B3aMMO/ICHCTBHUE 3JIEKTPUYECKUX 3apAI0B, B3aMMOJACUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 10JIEH OCTOSHHBIX MarHUTOB, AEWCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTrAaTENs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsEMblEe MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBOBI;

® BBIOJIHATH IPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMUYMHBI OT JAPYTrOH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLaJN MONEePEYHOro CEeUEHHUsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETr0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO U MapaljieIbHOTO COCIUHEHUN HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIONHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETAaTh BHIBOABI 110 pPe3yJIbTaTaM UCCIICIOBAHMS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
IPEeUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYCHUE BEJINUMHBI,

e coOmomaTh TpaBWa TEXHUKH O0€30MacHOCTH Tmpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

e XapakTepu3oBaTb MPUHIUMBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIepMETp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMcTBaX (U3MYECKUX SBIEHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHMYECKHE YCTPOMCTBa M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBISThH
CXEMBI BJIEKTPUYECKHUX ILIeNel ¢ MOCIe0BaTEeIbHBIM U MapauIeIbHbIM COCTUHEHUEM
AIIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 2JIEMEHTOB AJIEKTPUUECKUX LENeil;

® [PUBOAMUTH MpHUMEPHl (HAXOAUTh MH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXHU3HHM Uil OOecledeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollleu cpese;

®  OCYILECTBJISATH MOMCK HHPOpMALIUU (PU3HUUECKOTO cofiepkaHust B IHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUA M TyTEM CPaBHEHHUS JIOTIONHUTEIFHBIX WCTOYHHUKOB BBIICISATH
UH(POPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® UCMOJb30BATH NPHU BBINOJHEHUH y4eOHBIX 33/JaHUIl HayYHO-MOMYJISIPHYIO JIUTEPATYPY
(bu3nYeCcKOro coepKaHusl, ClipaBOYHbIE MaTepHalIbl, pecypchl ceTu HTepHeT, BiaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALMM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

® co3JaBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHUs, 0000Ias
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOTO COJEpIKAHUS, B TOM UHCIIE
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NyONMYHO  TPEACTaBIATH  pe3yiabTaThl MPOEKTHOM MM  HCCIEN0BATENbCKON
JIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3YYECHHBIM MOHATUIHBIA anmapar
Kypca (pHU3MKH, COMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;

® [pU BBHINOJIHEHUHU Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUI (PU3NYECKUX MPOLIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, TPOSBIISAsL TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

® JCIOJIB30BaThb IIOHATHA: CHUCTEMA OTCYETa, MAaTepHalbHAas TOYKA, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpEerpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHW4YeCKWe KoleOaHWsi U  BOJHBI, 3BYK, UWH(GPa3ByK ¥  YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPbl HCIyCKaHWS U TOIJIOHIeHHs, anbda, Oera- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTHUKA;

® pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBUYKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIB)KCHMUE,
Kose0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWKEHUE, OTpPaXCHUE 3BYKA, NPSIMOJIMHEHHOE PpACIPOCTPAHECHHUE,
OTPa)KE€HUE U MPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJIbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAs PaJHOaKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTpa U3IYYEeHHUs) MO
OINMCAHUIO UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sBICHUE;

® pacro3HaBaTh IPOSIBJICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM MHpe (B
TOM 4Hcie (U3NUECKUe SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, IBUKECHUE IUIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO0, I[BE€Ta TEll,
ONTUYECKHE  SBJICHUS B  INpHUpOJAE, OHOJOrHMYecKoe  JeWCTBUE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIM paJHOaKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JefCTBUE paiMOaKTUBHBIX M3IYyYEHUH Ha OpraHU3M 4eJOoBeKa), IpU 3TOM MEPEBOIUTh
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCTIOIb3Yys (PU3NUECKUE
BEJIMYMHBI (CpPEIHssE U MTHOBEHHAs CKOPOCTh Tella NMPHU HEPABHOMEPHOM ABMKCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJleHMs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTBIO 3EMJIM, MIOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEprus, MoJHasi MeXaHUYecKas SHEpTrus, IePUOJI U YacToTa KoueOaHul, IIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENb MPEIOMIIEHUS CPEJIbI),
IIpU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX BEIUYUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMU, CTPOUTH FPpapuK N3y4EeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;
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® XapaKTepu3OBaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHHS U MPOLECCHI, UCTIONb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3UINN CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHHUS 3apsJ0BOTO U
MacCOBOTO YUCEJI IPHU SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHA U 3aIUCBIBATh €0 MaTeMAaTUYECKOE BBIPAKECHHE;

e OOBSACHATH (PU3MUYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluld  TPAaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BbIABIATH  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTE;

e pemiaTh pacu€THHIC 3a/1a4u (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH ), UCTIOIb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOUIUE WM
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

® pacrno3HaBaTh MIPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTH MPHU MOMOITH (PU3HUUECKUX METOJIOB,
UCIIONIB3YSl OINKCAaHUE UCCIEOBAHMS, BBIACIATH MPOBEPSEMOE IMPEAINOIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOICHUN U ONBITOB;

® [IPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3MUECKHX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaATHHUKA OT MAacChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/bl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUeHUE CBOMCTB M300paXeHUs B INIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JHH3e, HaOJIoJACHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJIOBaHUs, OMUCHIBATH XOJ OMbITA WU €O
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® T[POBOJIUTH NPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHHUH, ONpenenss CpenHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

® T[POBOJUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKECHUHN
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYeCKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa’K€HUs CBETa OT YIJia MaJeHus U YIja MpeloMIIEHUs OT
yIila MajieHus1): MJIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTAaHOBKY,
(GUKCUPOBATh pPe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKHAX BEIWYHH B BHUJIC
TaOIUI U TpadUKOB, AeTaTh BHIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;

® TIPOBOJUTH KOCBEHHBIE W3MEPEHHUs (U3NYECKUX BEIWYMH (CPEIHSS CKOPOCTh W
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YaCTOTA U MEPHO KOJIeOaHUI MaTeMaTH4eCcKOro U MPY>KHHHOTO MasiTHUKOB,
ONTHYECKas cuja coOuparomel JHMH3BI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHus, cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHITH H3MEPEHUS,
clleys MpeI0KEHHOM HHCTPYKIIUH, BBIYUCIISATH 3HaU€HUE BETMYMHBI U aHAJIU3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHU;

e coOmonaTh TMpaBWJa TEXHUKH O€30MacHOCTH Ipu pabore ¢ 1abopaTOPHBIM
0o0opyIoBaHUEM;
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® pa3InMYaTh OCHOBHBIC MPHU3HAKM H3YYCHHBIX (U3NYECKUX MOJeNeil: MaTepualbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHbIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHAas MOZEIIb aTOMa, HyKJIOHHAs MOZEJIb aTOMHOTIO S7pa;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTosHUS M YCKOPEHHS, PaKeTa, 9X0JIOT, OUYKHU, TIEPUCKOII, PoToanmapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoLe J1H3e;

® [PUBOAWTH MPHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KH3HH Ui OOECIICYCHUS
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpoOicTBamu,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXKarollen cpene;

® OCYIIECTBIIATh TMOWCK WHpOpMauuu (uzndeckoro conepkanus B MHTepHeTe,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTHh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

® UCHOJb30BATH IPHU BBITOJHEHUN YyYEOHBIX 33/JaHUIl HayYHO-IOMYJIIPHYIO JIUTEPATYPY
(bU3UUECKOro coepx aHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHET, BlIaeTh
npuéMaMu KOHCIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHus HHPOpPMAUM €3 OJHON
3HAKOBOU CUCTEMBI B IpYTYIO;

® CO3JaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(POPMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3WYECKOTO COAEpKaHMS, NyOIMYHO MPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BAaTh M3YYEHHBINM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHHWE Mpe3eHTaled ¢ y4éToM OCOOEHHOCTEH ayauTopuu
CBEpPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoJunyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NMPorpamMmbl Bcero 0;' TPOJIBHLIC pﬁaRaneckne o0pa3oBaTejibHbIE
padoThbI padoThI pecypesi
Pa3znes 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAKIIEro MUPa
1.1 ®du3rka - HayKa 0 IPUPOJIC 2 bubmnorexa LHOK
' YK PHpoaL https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 PU3HIECKHC BEHIHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIH METO ITO3HAHUS 2 1 Bubmiorexa HOK
: v A https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBEeJeHUS 0 CTPOEHUH BellleCTBA
71 CrpocHie B Ba 1 bubmuoreka [IOK
' POCHHE Betiee https://m.edsoo.ru/7f416194
29 JIB>KeHue U B3aUMOICCTBUE YaCTHUII ) 1 bubmuoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazzaeny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
bubnmorexa LIOK
3.1 Mexanueckoe aprokenne 3 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
3.2 Muepuus, macea, II0THOCTS 4 ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Crna. Bupst cun 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
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Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya napienus: TBEPIbIMU 3 bu6nmoreka [IOK
' TeJIaMH, KMIKOCTSIMH U Tra3aMu https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 JlaBnieHne KuKoCTH > https://m.edsoo.ru/7f416194
bu6nmoreka IIOK
4.3 ATMochepHoe naBieHHe 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE KUJIKOCTH U ra3a HA 7 1 3 bubmmoreka [JOK
' NOrpyEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa n MOIIHOCTDH. JHEprus
bubnunoreka LIOK
>.1 PaboTa u MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
>-2 Tpocthie mexanusMet > 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexanuteckas sueprus 4 I I https://m.edsoo.ru/7f416194
Hroro o pazzaeny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10O 63 3 12
[TPOIT'PAMME
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8 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pazgen 1. TenioBble ABJIEHUA
1.1 CTpoeHHE U CBOMCTBA BEIIECTBA 7 Eubmorexa IIOK
' p m https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tennosere mponeccat 21 1 > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DJIeKTpUUYECKUE 3apsibl. 3apsyKEHHbIE 7 1 bubnnoreka [JOK
’ Tela U UX B3aUMOIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 ITocTOsHHBIN ANEKTPUUECKUNA TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bu6nmoreka [JOK
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 https://m.edsoo.ru/7f4181 ce
bu6mmoreka [IOK
2.4 ONCKTPOMATHUTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I1O 63 3 145
ITPOT'PAMME ’
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9 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThbI padoThbI pecypen
Pasznea 1. Mexannueckue siBJeHHUS
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ OITMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 BsanmozelicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKoHbI COXpaHeHNA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/7f4 1 adat
bu6mmoreka [IOK
2.2 MexaHu4ecKkue BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMArHUTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE IMOJe U 6 > bubnnoreka [JOK
) 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Paznen 4. CBeToBbBIE SIBJICHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edso0o.ru/7f4 1 adat
bu6mmoreka [IOK
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f4 1 adat
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bu6mmoreka [IOK

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3gen 5. KBanToBblIe iBJIeHUSA
5.1 Hcnyckanue v moronieHrue cBeTa aToMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
32 Crpocnue aTomHOro si21pa 6 1 https://m.edS(EE).ru/7f41a4a6
bubanoreka [IOK
53 SInepHble peaknun 7 ! https://m.edsﬁ).ru/7f41a4a6
Wroro no pazueny 17
Pa3neu 6. IloBTopuTe1bHO-00001AI0IIM I MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 ) bu6mmoreka [IOK
Kypca ¢hus3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27
ITPOI'PAMME
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Jluct cornacoBaHus k gokymeHTy Ne 701 o1 19.12.2024
WHnunaTop cornacoBaHus: dokeesa O.B. [qupektop
CornacoBaHne nHngyumnposaHo: 19.12.2024 15:23

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 | ®okeesa O.B. 19.12.2024 - 15:24
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