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HOACHUTEJBHASA 3AIINCKA
PaGouas mporpamma no ydyeOHOMy npeameTy (u3uka coctaBieHa s 7, 8 u
9 «xkmaccoB Ha oaMH y4eOHbIi rox (2023-2024). PabGouass mporpamma
peanusyercs B yueOHukax A. B. Ilepeimkuna «®uszukay 1 7, 8 1 9 xkimaccos

[IporpammMa 10 (u3MKe HA YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHUU W TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHOM MPOrpaMMbl, MNPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétoM deaepaibHON padouel TporpaMMbl BOCITUTaAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Duznkay.

Pabouast mporpaMmma cocTaBieHa Ha OCHOBE

- @efepalibHOTO TOCYAAPCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOTO
oOmero oOpa3oBaHusl, YTBEPKIEHHOIO MpUKa3oM MUHHCTEPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepannn ot 17 gexadps 2010 r. Ne1897;
- ABTOpCKOM MporpaMMbl OCHOBHOTO 00111ero oOpa3zosanus Jinaus Y MK no ¢usuke
7-9 xnaccel A.B. Ileppimkuna , H.B. ®unonosuu, E.M. I'ytHuk (®usuka. 7-9
KJaccel : paboumne mporpammsel / coct. E.H. Tuxonosa - 5 -e u3zz., nepepad. - M.:
Hpoda, 2015. — 400 ¢
- OcHoBHOW 0O0Opa30BaTEeNbHOM MPOrpaMMONl OCHOBHOrO OOHIEro 00pa3oBaHUs
MBOY Illyiickoi COLL
- Yuebnsim mmanom MBOY lllyiickoit Ha 2023-2024 y4ueOHBII TO/I.
- «llonoxenneM o CTpPyKType, NOpANKE pa3padOTKM U YTBEpPKIACHUS pabodux
porpamMm y4eOHBIX KypcOB, MPEAMETOB, AucUUIIuH (Moayieir) MBOY Illyiickoit
CO11l, peanuzyromux oOpazoBaTeabHble MPOrPaMMbI OOLIEr0 00Pa30BAHUS.

ba3oBeblii yueOHblit m1an Ha atanie OO0 BoigenseT 235 4 s 00s13aTeIbHOTO
u3ydeHus Kypca «Pusuka». TemaTnueckoe mIaHUpOBaHue Jyist 00ydeHus B 7-9
KJIacCax COCTABJICHO M3 pacyeTa o 2 yaca B HEAE0 B 7 U 8 KJlaccax v 1o 3 Jaca B
Heneo B 9 Kiiacce.

Copepxanue mnporpaMmbl IO (U3MKE HampaBiIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYyYaloOUMXCs W OpPraHU3alui0 H3YYCHHS
(¢u3MKu Ha JOesITeNTbHOCTHOM OcHOBe. B mporpamme mo ¢usuke y4YHTHIBAIOTCA
BO3MOXHOCTH y4eOHOro mpenmera B peanm3aiuu TpedoBanuiik ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM M METANpPEIMETHBIM Pe3yJIbTaTaM OOyUeHHS, a TaKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

Onna W3 TIaBHBIX 3a7ad (U3MUECKOTO 00pa3oBaHMs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TpearojiaraetT OBJaJCHUE
CJIEIYIOIMMH KOMIETEHTHOCTAMHM, XapaKTEPU3YIOLUIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

HAY4YHO OOBSCHATD SBJICHUS;
OLICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;



UHTEPIPETUPOBATh JaHHbIE M MCHOJb30BaTh HAy4yHbIE J0Ka3aTeIbCTBA JUIs
MOJTYYCHUS BBIBOJIOB.

Henu uzyvyenus: puzukm:

NpUOOpETEeHUE WHTEpeca W CTPEeMJICHHsS] OOydYaroluXCsl K HAYYHOMY H3YYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAy4YHOM METOJAE TIO3HaHUS U (POPMUPOBAHUE
HCCIIEIOBATENIbCKOT'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUS KaK pe3yibTaTa HW3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUEe TMPEACTaBICHUH O poid (QU3MKK 9 Pa3BUTUS  APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEICTABICHUNH O BO3MOXHBIX cdepax Oyayuieil npodeccruoHanbHON
JIeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOJATOTOBKA K JalbHEHIIEeMy OOYYEHUIO B
ATOM HAIpaBJICHUU.

JlocTmkeHne STUX Ieled MporpaMMbl MO (U3HKE HAa YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.
NpHOOpEeTEeHNEe 3HAHUW O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHMYECKUX,
TETJIOBBIX, DJIEKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

MpUOOPETECHUE YMEHUW OINUCHIBATH M OOBACHATH (DU3UYECKUE SBJICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHU;

OCBOEHHE METOJOB PELIEHUS NMPOCTEHIIMX PAaCUETHBIX 3aJlad C HCIOJIb30BAaHHEM
(bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUM HaOIIOJaTh NPUPOJHBIC SIBICHWS W BBINOJIHATH OIMBITHI,
nabopaTopHble pabOThl M KCHEPUMEHTAIBHBIC UCCIEAOBAHUS C WCIIOJIb30BAHUEM
U3MEpPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHbOpMaIHe HU3NIECKOTO COACpKaHUs, BKIIIOUAS
UHGOPMAITUI0O O COBPEMEHHBIX JOCTHKEHUSX (U3MKW, aHAIU3 U KPUTHYECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HAKOMCTBO €O cdepamMu npodecCuoHaNbHON NESITENBHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHSIX
(du3HUecKol HayKHu.

Ha uzydenue ¢pusnku (6a30BbIif ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus 0OTBOIUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kj1acce — 68 4yacoB (2 yaca B Henento), B 9 kitacce — 102 ygaca (3 yaca B HEJENIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®uszuka — Hayka o mnpupone. fABneHus npupoabl. Duznyeckue sBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeauuuHbl. M3mepenue ¢usnueckux BenuunH. Dusmyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAayKd HU3YYalOT MPUPOAY.
EcTtecTBeHHO-HAy4YHBI METOJl TMO3HAHUS: HAONIO/IEHHE, TIOCTAaHOBKA HAYYHOTO
BOITPOCA, BBIIBH)KEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro sBiaeHus. Onucanue GU3NUEeCKUX SBICHHUN C MOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

MexaHnueckue, TEMI0BbIE, JJIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE SIBJICHHUSL.
duznueckre mpuoopsl U MPOIEAypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U ITU(POBBIM
pruOOpOM.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre NEHbI AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepOB MajbIX TEN.

N3mepenne temmeparypbl IOpH MOMOIIM >KUJIKOCTHOIO TEPMOMETpa W JaTydKa
TEeMIIepaTyphbl.

[IpoBeneHune ucciaenoBaHus MO MPOBEPKE TMIOTE3bl: AAIBHOCTH MOJETA IIapUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Paspnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJIEKYJbl, HX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBm>kenne dactul] BemectBa. CBsI3b CKOPOCTHM JABWKEHHMSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe maBmxenue, muddysua. BzaumopeiicTBue dwacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH MU TBEPIBIX
(kpuctamnuyecknx) Tena. B3auMOCBsI3b MEXKAY CBOMCTBAMHM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpauyuu.

Habmnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysun.

HaGnronenue sBieHuil, OOBACHSIONIMXCA NPUTSHDKEHUEM WM  OTTaJIKMBAHHEM
YacTHL] BEIECTBA.

Jlabopamopnwie pabomuel u onvimol.

OreHka mruaMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).



OnbITHI TI0 HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

MexaHnueckoe [BH)KEHUE. PaBHOMEpDHOE W HEPAaBHOMEPHOE JBUKCHHUE.
Cxopoctb. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wHepuMH. 3aKOH MHEpUUU. B3auMoJeicTBUE Tell KaKk NpHUYUHA
M3MEHEHMSI CKOPOCTH JBWKEHMS Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHocTh BemecTBa. CBsA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B EIUHUIIE
00BbEMa BeleCTBA.

Cwiia kak XapakTEpHCTHKA B3auMOAEHCTBUSA Tell. Cuia ynpyrocth M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO AMHAMOMETpA. SIBJIEHUE TATOTEHHS U CUja
TsokecTH. Cuna TsDKECTH Ha Apyrux mianerax. Bec tema. HeBecomocts. Cnoxxenue
CUJI, HallpaBJICHHBIX MO OJHOW mpsiMoil. PaBHOjelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IpUpPOIE U TEXHUKE.

Jlemoncmpayuu.

Ha6nronenue MexaHn4ecKoro IBMXKEHHUS Tela.

N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
Hab6nronenue siBneHust HHEPIUU.

Ha6nronenue n3aMeHeHusi CKOpOCTH TIPH B3aUMOJICHCTBUU TeE.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CiioxeHune CHil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

OrnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH, MOJEITU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK Jajiee).

Omnpenenenre CpeHe CKOPOCTH CKOJIBXKEHHSI OpycKa WM IIapUKa 10 HAKIOHHOM
IIJIOCKOCTH.

OmnpeneneHne IOTHOCTH TBEPIOTO TeNa.

OnBITHI, TEMOHCTPUPYIONTHME 3aBUCUMOCTh PACTsDKEHHs (AedopMaivu) TPy KUHBI
OT MPHUJIOKEHHOMN CHJIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela
U XapakTepa CONMpPUKACAIONINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HaBnenue. CnocoObl YMEHbILICHUS U YBETUYECHUs JaBiieHus. [laBineHue rasa.
3aBUCMMOCTh JaBJi€HHUS Ta3za OT oO0bEMma, TemmepaTypol. llepenaya naBieHwus
TBEPABIMU TEJIAMH, KUAKOCTSIMU M Ta3amu. 3akoH [lackans. [IHeBmaTuueckue
MalllMHbl. 3aBUCUMOCTH JABJEHUS XUJIKOCTH OT TIyOWUHBI. ['HMIpocTaTuyeckuit
napanokc. Coob1aronuecs cocyabl. [ napaBinyeckue MexaHU3Mbl.

AtMocdepa 3emunn u armocepHoe pamieHue. [IpuyuuHbBI CyleCTBOBaHMS
BO3aymHOW oOomouku 3emau. OnbiT Toppuuermu. M3mepenue aTtMoc@epHOro
JaBIeHUS. 3aBUCUMOCTh aTMOC(HEPHOTO AAaBJICHUS OT BBICOTHI HAaJl YPOBHEM MOpPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.



JlericTBUE JKMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua gaBieHUs JKUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBneHne neMCTBUS aTMOC(EPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00bEMa MOTrpYXKEHHOW YacTU Tejla M
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue maBaHus TeEN: IUIABAHUE WM TOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnegoBanne 3aBUCHMMOCTH Beca Tella B BoJe OT OOBbEMa MOTrpyKEHHOU B
YKUAJIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH HA TEJO, MOTPYXKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOUIEH CHUJIbI, JACHUCTBYIOLIEHM HA TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAIKHBAIOLIECH CHJIbI, JECUCTBYIOIIEH
Ha TEJI0 B JXKUJIKOCTH, OT O0OBbEéMa MOTPYKEHHOM B KUJIKOCTh YacTH Tejla U OT
TTIOTHOCTH KUJKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKHM W ONPEACICHHUE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PabGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [I[puMenenre npaBuiia paBHOBECHS pbldyara K OJIOKY. «30710Toe
npaBuiio» mexanuku. KITJ[ npocteix mexann3MoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHHKE.

Mexannueckas odHeprud. KuHernueckas Y NOTEHLMAIbHAsT SHEPTUS.
[IpeBpaiilienrie 0OJTHOTO BUJAa MEXAHUYECKOW PHEPTrUu B APYroil. 3aKOH COXpPaHEHHUS
SHEPTrUM B MEXAHUKE.

Jemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMKEHUU Teja IO
TOPU30HTAIBHON OBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON IUTIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.



8 KUIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJSIPHO--KNHETUYECKOH TEOPUU  CTPOCHHUS
BemiecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Monenn TBEPIOTO, KHUAKONO M Ta3000pa3HOrO COCTOSIHUN BEIECTBA.
Kpucrannmueckue u amopdueie tena. OObsICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUN MOJIEKYISIPHO--KUHETUYECKOM TEOPUHU.
CmaunBaHMe U KanWUIAPHBIE sBIEHUS. TemioBoe pacliupeHue U CKaTue.

Temneparypa. CBA3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS
yacTull. BuyTpeHHsas »sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH SHEpPIrUu:
TeIUIoNnepeaaya U CoBepiieHne padoTsl. Buibl Teronepenaun: TEMIONPOBOIHOCTD,
KOHBEKLUS, U3TyUEHUE.

KonuuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHME TeIuloBoro Oananca. [lnaBnenune wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IUIABJICHMS.
[TapooOpa3zoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenbHas Termiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOro
JABJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIIMBaA. Y IeNIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel padotel TermoBbix nasurarenedt KIIJ TtemmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPeIbl.

3aKOH COXpAaHEHMSI U MPEBPALIEHUS] SHEPTUU B TEIJIOBBIX MPOLECCaX.

Jlemoncmpayuu.

HabutoieHne OpoyHOBCKOTO IBUKEHUSI.

Hab6nronenue nuddysun.

Habmronenue SsBIIeHU CMauyMBaHKS M KaIMIJLIIPHBIX SBJICHUM.
Hab6uroienue TemnoBoro pacupeHust Ted.

W3meHeHue [naBieHHs ra3a Ipd HW3MEHEHWH O00bEMa M HArpeBaHUM WM
OXJIQXKICHHH.

IIpaBuna u3aMepeHus: TeMIIepaTyphl.

Bunsl Tenonepenaym.

OxJtaxkaeHue npu COBEpUICHUH pabOThI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMU.
CpaBHeHME TEIIIOEMKOCTEN pa3IMUHbIX BEILIECTB.
Habutoienue kuneHus.

HabitoieHne nocTostHCTBa TEMIEPATYPhI NIPU TUIABJICHUH.
Mojenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomuel u onvimol.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.



OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITel MO HAOIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH M TBEPIBIX
TEI.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IINPULIA.

OnbITHl, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb JABJIEHUS BO3JAyXa OT €ro oobéma u
HarpeBaHUs WM OXJIAKICHHUS.

[IpoBepka rumoTe3bl JIUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA IKUIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGnronenne n3MeHeHNsT BHYTPEHHEH SHEPTUH Tejla B pe3yJbTaTe TeIIonepeaqun
¥ pabOThI BHEIIHUX CHUJL.

UccnenoBanue sBIEHUS TEIIOOOMEHA IMPU CMEIIMBAHUU XOJOAHOW M ropsyeit
BO/IBL.

OnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW IpPHU TEINIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue mpouecca UCIapeHus.

Ornpenenenrne OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.

Onpenenenue yAaenbHOM TEMIOTHI IIJIABJICHUS JIbJA.

Pa3zges 7. JiaekTpudecKkue M MArHUTHbIE SIBJICHHS.

OnexkTpuzanus Tenl. J[Ba poaa sieKTpUyYecKux 3apsaoB. B3anmoneiicTBue
3apspKeHHBIX  Tenl.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMM ).

Onektpuueckoe mnoiie. Hanpsoxk€HHOCTh anekTpuyeckoro mnois. [IpuHuun
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn smekTpudecknx 3apsaoB. DJIEMEHTAPHBIM DJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOOHHMKM W AUDNEKTPUKU. 3aKOH  COXPAHEHHMS
AJIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBUSI CYUIECTBOBAHUS BJIEKTPUUECKOTO TOKA.
MCTOYHUKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIioBoeE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass  uenb. Cuna  Toka.  DIEKTPUYECKOE  HAIpPSKEHHUE.
ConpoTuBiieHHE TPOBOJHMKA. YACIbHOE CONPOTHUBJICHHE BellecTBa. 3akoH Oma
IUIs ydacTka uenu. [locnenoBarenbHoe U mapauielIbHOE COEAMHEHUE MPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DJIeKTPUYECKUE TN U MOTPEOUTETN dIECKTPUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTossHHBIE MarHuThl. B3anMoAEUCTBUE TTOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nosie. MarHutHoe mosie 3eMJiM M €ro 3HauyeHHWe [ KU3HM Ha 3emie. OmnbIT
Opcrena. MaraHuTHOE TOJIE AJIEKTPUUYECKOTO TOKa. [IpuMeHeHne 3J1eKTpOMariuToB
B TexHHKe. /IelicTBMe MarHUTHOIO MOJIA Ha MPOBOJHUK C TOKOM. DJIEKTPOJABUTATETh
MOCTOSIHHOTO ~ TOKA. VCmonp30BaHME  AIEKTPOABUIATENEM B  TEXHUYECKHX
YCTPOMCTBAX M Ha TPAHCIIOPTE.



Oneitel @apajes. SIBieHHE 3MEKTPOMArHUTHOM MHAyKUuH. [IpaBuno Jlenna.

DJIEKTpOreHeparTop. CnocoOmr MOJTy4YECHUS AJIEKTPUYECKOMN DHEPIHH.
DJIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

DJIeKTpU3aLHus TEN.
JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB U B3AMMOJICVCTBUE 3apsIKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOTIA.
DJeKTpoCcTaTU4EeCKast MHAYKIIHUS.
3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.
MoennpoBaHre CUIOBBIX JINHUN 3JIEKTPUUYECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIefiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue cuiibl TOKa aMIIEPMETPOM.
N3Mepenune 3JIeKTpUYECKOro HAIPSKEHUS BOJIbTMETPOM.
Peocrar 1 MarazuH CONpOTUBIICHUHN.
B3aumopencTBre NOCTOSSHHBIX MATHUTOB.
MoaennpoBaHre HEBO3MOXHOCTH PA3/ACIICHUS MTOJOCOB MAarHUTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA OCTOSIHHBIX MArHUTOB.
OneiT Dpcrena.
MarauTHoe noJjie Toka. DJICKTPOMArHHUT.
JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.
UccnenoBanue siBiaeHUS 3JIEKTPOMATHUTHOM UHAYKIIHUH.
Onbitel Dapajes.
3aBUCHUMOCTh HAIlPaBICHUSI HHAYKIIMOHHOIO TOKA OT YCJIOBUN €ro BO3HUKHOBEHHSI.
DJIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnwie padbomul u onvimol.
OnbITHI TI0 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIMEH U PU COMPUKOCHOBEHHH.
HccnenoBanue nercTBUS JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKHU U JUAJIEKTPUKH.
COopka u mpoBepka pabOTHI IIEKTPUUECKOMN IIENMU TOCTOSTHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryampoBaHue HAMPSIKEHHUS.
UccnegoBanne 3aBUCMMOCTM CHWJIBI TOKA, MAYIIETO YEpe3 pe3UucTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
OnbITel, AEMOHCTPUPYIOUIME 3aBHCUMOCTH  JJIEKTPUYECKOTO  COMPOTUBIICHUS
IPOBOJHMKA OT €r0 JJIMHBI, INIOMAAU MONEPEYHOTO CEYEHUS U MaTEpHAIIA.
IIpoBepka mpaBmiIa CHOXKEHUSI HANPSLDKEHWW NPU MOCIEI0BATEIbHOM COEOUHEHUU
JBYX PE3UCTOPOB.
[IpoBepka npaBuiia 11 CUIIBI TOKA MPU NapajieIbHOM COCTMHEHUH PE3UCTOPOB.



Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYILETO Yepe3 Pe3UCTOP.
OrnpeneneHrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTM CWJIBI TOKA, MAYLIErO 4YEpPEe3 JaMIIO4Ky, OT
HaIpsDKEHUS Ha HEW.

Onpenenenune KIIJI HarpeBaTensi.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3yyeHne MAarHUTHOTO TMOJISI TIOCTOSHHBIX MAarHUTOB MNPU HUX OOBEIUHEHUH WU
pa3ieiICHUHN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUS KATYIIKH C
TOKOM U MarHuTa OT CUJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3yuenne neiicTBUSI MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

KoncTtpynupoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBuraTenbHON yCTaHOBKHU.

OnBITEI IO UCCIEOBAHUIO SIBJICHUS 3JICKTPOMArHUTHON MHIYKIMHU: UCCIIEIOBAHUE
W3MEHEHUW 3HAYEHUs U HAPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe JABWXKEHUE. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHWYECKOIO0 JBWKECHUA. PaBHOMEpHOE NPSMOJHUHENHOE
newxeHue. HepaBHOMepHOe npsmoyinHENHOE ABKeHHE. CpenHsiss 1 MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOycKOpeHHOE mpsMoJuHEeHHoe nBrkeHue. (CBoOOgHOE
naaeHue. OnbeITh | amuies.

PaBHOMepHOE ABMXKEeHUE TO OKpykHOcTHU. Ilepmon u yacrtota oOpalueHwus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Tepsbiit 3ak0oH Herorona. Bropoii 3akon Herotona. Tperuit 3akon HproToHa.
[IpuHUMD CynepnO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbKEHHUS, CUia
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cunma TKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHUE CBOOOIHOTO
najnenus. J[Buxenue rmianer Bokpyr Coinnma. IlepBasg kocmuueckasi CKOpPOCTb.
HesecomocTs n neperpysku.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue umiynbca. Mmmynsc cuiibl. 3aKOH COXpaHEHUA
UMITyJIbca. PEaKTUBHOE ABUKEHUE.

Mexanuueckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YIPYTOCTH,
Tpenus. CBsi3b dHepruu u padoThl. [loTeHnmanbHas SHeprus Tena, MOAHATOrO Haj
ITIOBEPXHOCTBIO 3eMin. [loTeHIManbHas sHEPIrus CKaTOM NPy XUHbI. KuHeTtnyeckas
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sHeprusd. TeopeMa O KMHETUYECKOM 3HEPrHH. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTUH.

Jlemoncmpayuu.
Habmronenne MexaHnuecKoro ABMYKEHHS Tejla OTHOCUTENIBHO Pa3HBIX TeJl OTCUETA.
CpaBHeHUE TTyTE€W U TPACKTOPUM JIBUKECHUSI OJHOTO U TOTO K€ Teja OTHOCUTEIBHO
pa3HbIX TEJ OTCYETA.
N3Mepenre CKOpOCTH U YCKOPEHUS MPSIMOJIMHEITHOTO IBUYKECHMUS.
HccnenoBanne nmpru3HakoOB PABHOYCKOPEHHOTO JIBUKCHHS.
HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.
HaGnronenne MexaHWYECKUX SBIICHWUM, TMPOUCXOIAINIMX B CHCTEME OTCYETa
«Tenexka» mnpu e€ paBHOMEPHOM U YCKOPEHHOM [IBMDKCHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHMS TeJIa OT MAacChl TEJIA U JICUCTBYIOIIEH HA HETO CHUJIBI.
Habmronenue paBeHcTBa CUJI TIPH B3aMMOJICHCTBUH TEJ.
MN3MeHeHune Beca Tena mpyu YCKOPEHHOM JIBUKEHUH.
ITepenaya uMnyJsibca py B3aMMOJECHCTBUU TEJI.
[IpeoOpazoBanHms YHEPTUH MPU B3aMMOJICHCTBUH TEIL.
CoxpaHeHre UMITyJIbCa MPU HEYIPYTOM B3aUMOICCTBUM.
CoxpaHeHue UMIyJibca Ipu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBHUMU.
Habmronenune peakTMBHOTO JBHKCHHS.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJIEHUU.
CoxpaHeHME€ MEXAaHWUYECKOM HSHEPruyd NpU JABWKEHUM TEla MOJA JICWUCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.
KoncrpyupoBanue Tpakra Jjs pa3roHa U JAIbHEUIIETO PaBHOMEPHOTO ABHKCHUS
[IApUKa WJITA TEJICKKH.
OrnpeneneHre CpeaHEe CKOPOCTH CKOJIbKEHHS OpycKa WU JBMXKCHHUS IIapHKa I10
HAKJIOHHOM TJIOCKOCTH.
Ornpenenenue yCKOpEHHs Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUU MO HAKJIOHHOMN
TJTIOCKOCTH.
Uccnenoanne 3aBUCUMOCTH IMyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKCHUU
0e3 HaYaJIbHOW CKOPOCTH.
[IpoBepka TrUMOTE3bI: €CIAW TPH PABHOYCKOPEHHOM [IBIDKCHUM O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCATCS KakK P HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
HccnegoBanne 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIBXEHHS OT CHUJIbI HOPMAJIBHOTO
JaBJICHUS.
Onpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.
Onpenenenve pabOTHI CHJIBI TPEHUS TMPU PABHOMEPHOM JBWKCHUH Tela TIO0
TOPU30HTAIBHON TOBEPXHOCTH.
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Omnpenenenre pabOTHI CUIIBI YNPYTOCTH MPU TOIBEME TPy3a C HCIOIH30BAHUEM
HEMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.
N3ydenne 3aKkoHa COXpaHEHHS YDHEPTUH.

Pa3zngen 9. MexannuecKue KoJie0aHUA M BOJIHEBI.

Koneb6arenbHoe nBuxkenue. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUMN: Mepuo,
4acToTa, aMIUITyJa. MaremMaTuyecKuil U NpYyXKUHHbIA MasATHHKHU. [IpeBpamieHue
SHEPTUU MPU KOJIeOaTETLHOM JIBIXKCHHH.

3aryxatonue ~— kojeOaHusa.  BeIHykIeHHple — KojeOaHus.  Pesonasnc.
Mexannueckue BoaHbl. CBoWcTBaA MexXaHWYeCKMX BOJH. [lpomonbHble U
MONEPEYHbIE  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHHS.
MexaHn4decKue BOJIHBI B TBEPJOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbIcOTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu.

Ha6nronenue xonedanuii Te Mo ASUCTBUEM CHIIBI TSYKECTU U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHHM U pe30HaHca.

PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnuie pabomel u onvimol.

Ornpenenenre 4acTOThI U MEpHo/ia KojieOaHUM MaTEMaTUUeCKOTO MasiTHUKA.
OnpeneneHre 4acTOThI U MEpUoAa KoJieOaHUH NPYKUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTU MEpUOJa KOJICOAHUN MOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanue 3aBUCUMOCTHU MEpUOJia KOJICOAHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KoJebaHWil rpy3a, MOABEIICHHOTO K HUTH, OT
Macchbl rpy3a.

OneITBI, JIEMOHCTPUPYIONIME 3aBUCUMOCTH TE€pHOJIa KOJIEOAHWUW MPYKHUHHOTO
MasiITHUKA OT MAcCChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  MOJE.  OJJEKTpOMarHuTHele  BoiHBL.  CBOMCTBa
AJEeKTpOMarHuTHhIX BOJH. Illkama simekTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.

DJIeKTpOMaruuTHasi npupoga cBetra. CKopocTh cBeTa. BomaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

CBoiiCcTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.
Jlabopamopnwie pabomuel u onvimol.
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N3yuenne CBONCTB AIEKTPOMATHUTHBIX BOJH C IIOMOIIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHHUS.

JlyueBas MOJIENb CBETA. HcTounnku CBETA. [TpssmonHEeHOE
pactpoctpaHeHue cBera. 3armenuss Connua u JIynsl. Otpaxkenue cBeta. Ilmockoe
3€pKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOoH TMpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. Vcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAAX.

Jlunza. Xox mydelt B muH3e. OnTuyeckas cuctema ¢oToariapaTra, MUKPOCKOTIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenue Oemnoro cBera B cnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPaJIbHBIX I[BETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

[IpsiMmonuHEHOE pacIIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTuyeckuii CBETOBOI.

Xoa mydeii B cOOUparoieit JInH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Toyyenue n300pa>keHUi ¢ TOMOILBIO JIMH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.
Mopens rnasa.

Pasnoxenue 6eoro cBeTa B CIEKTP.

[Tonyuenue 6ey10ro cBeTa MPU CIOKEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnsie pabomel u onvimol.

Hccnenoanne 3aBUCUMOCTH yTIJIa OTPaKEHUs CBETOBOTO JIyda OT yriia MaJIeHHUs.
N3yuenne xapakTepucTUK N300paKeHUs MpeAMETa B TNIOCKOM 3epKaJie.
Uccnenoanye 3aBUCUMOCTH yIJIa MPEIOMJIEHUS CBETOBOTO Jyda OT yTIJla MaJIeHUs
Ha rPaHULIC «BO3IYX—CTEKIIO.

[Tomy4yenune n300pakeHn ¢ TOMOIIBIO COOUPAOIIICH JIMH3HI.

Omnpenenenre HOKYCHOTO PACCTOSHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3HBI.
OMnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTICKTD.

OnbITEl MO BOCHPHUATHIO 1[BETa MPEIMETOB MPU WX HAOIIOJEHUU Yepe3 IBETOBBIC
(UIBTPBHL.

Pa3nea 12. KBanroBble siBJI€eHUS.

Oneitel Pesepdopna u minanerapHas Mozenb aroma. Mogenb aroma bopa.
HcnyckaHnue u nornouieHre cBera atroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaitienus. [lepuon nonypacnaaa aTOMHBIX sIIEp.
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AnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsS0BOIO M MAacCOBOIO YHUCEI.
OHeprusi cBsi3u aToMHbIX sijep. CBsi3b Macchl W SHEpruu. Peakuuu cuHTE3a |
nenenus siaep. Ucrounuku snepruu ConHIa v 3BE3I.

SnepHas osHepreTuka. JleWCTBUS paJAMOAKTUBHBIX H3JIYyYEHUH HA KUBBIC
OpraHU3MBbI.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

CrexTpsl pa3IMvHbBIX Ta30B.

CuekTtp BoJopo/a.

Habmonenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3HPYIONTUX H3TYyUCHUH.

Perucrparnus nzmydeHus MPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

Ha6nrofeHue CrutoniHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHHUS.

WccnenoBanue TPEeKOB: M3MEPEHUE DHEPIHMHM YACTHUIBI IO TOPMO3HOMY MyTH (110
doTorpadusim).

N3mepenne pagnoakTuBHOTO (hoHa.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--0000MIAIOIINNA MOJTYJIb TIPEIHA3HAYEH JIsI CUCTEMATHU3aIuU
1 0000IIEHUST MPEIMETHOTO COJEPKAHUSI U OIbITAa JEATEILHOCTH, TPHUOOPETEHHOTO
P HW3yYCHUH BCETO Kypca (M3MKH, a TaKXKe IS TOJATOTOBKH K OCHOBHOMY
roCcyJIapCTBEHHOMY HK3aMEHY Mo (U3UKe Il 00ydarolIuxcsi, BhIOPABIIUX 3TOT
y4eOHBIN NpeIMET.

[Ipy u3ydeHHHM MaHHOTO MOMYJS PEATH3YIOTCS M CHUCTEMATHU3UPYIOTCS BUIBI
JESATETLHOCTH, Ha OCHOBE KOTOPBIX O0ECIIEUMBACTCS JTOCTHKEHUE MPEIMETHBIX H
METalpeAMETHBIX  TUTAHUPYEMBIX  PE3ylbTaTOB  OOydeHHs,  (GopMHUPYETCS
€CTECTBEHHOHAy4YHass TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIECIOBAHUS
SBJICHUM TPUPOABI U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHSITH (HU3HMUECKUE
SBJICHUSI, TIPUMEHSS TIOJY4YEHHBIC 3HAHUS, peniaTh 3aJadyd, B TOM YHCIE
KaueCTBCHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIIUTIHATHEHO NESITETLHOCTHBIM XapaKkTep JaHHOTO pa3jesia peaanu3yeTcs 3a
C4ET TOTO, YTO OOYJAIOIIUECS BBITIONHSIOT 33JJaHusI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWW pacro3HaBaTh W HAYYHO OOBSICHATH
(du3rUecKue ABJICHUS B OKPYIKAIOIICH MTPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIC METOJbI MUCCIICIOBAHUS (DU3MUCCKUX SBJICHUH, B TOM
YHUCIIC JJIS TIPOBEPKH TUIIOTE3 U TOJYYCHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HamOOJIee€ BaXKHBIX JOCTHIKCHHHA COBPEMEHHBIX
TEXHOJIOTUM, HAMPUMEP, MPAKTUYECKOT0 HCIOJIb30BAHUS Pa3TUUYHBIX HUCTOYHUKOB
SHEPIrUMd Ha OCHOBE 3aKOHA MPEBpALIECHUS M COXPAHEHHUs BCEX M3BECTHBIX BUIOB
SHEPTHUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue pu3MKu Ha ypOBHE OCHOBHOTO 00IIIEr0 00pa30BaHMs HAIMPABIEHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pe3yJIbTaTOB.

B pesynbrare uzydeHus Gu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs Yy
oOy4arorierocss OyayT cHOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3YJIBTATHl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

] mposiBleHHE MHTepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYeCcKoil HayKH;

[ IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

] TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYKJIEHHWU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBA3AHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN
busuKy;

[] oco3HaHHWE BaXHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4€eCKOro BOCIIUTAHMSI:

] BoCHpHSTHE SCTETHUYECKUX KadecTB (DHU3UYECKON HayKku: e€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

] oco3HaHMe LIEHHOCTH (PU3MYECKON HAyKHW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOMIEH KYJIbTYpPHI;

] pa3BuTHE HAy4YHOH JFOOO3HATENBHOCTH, WHTEpPeca K MCCIIeN0BaTeIhCKON
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIIHOHAJIBHOT0 0JIATONOTYYHS:

] oco3HaHue IIeHHOCTH Oe3omacHoro obpa3a JKWM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTH MPaBUJI 0€301IaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C dJICKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIITHUX yCIIOBUSX;
] cdpopMHupOBaHHOCTH HaBblKka pedieKCHH, MpU3HAHKWE CBOETO MpaBa Ha OMMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

[] aKTMBHOE Yy4yacTHe B peIIeHUM MpPaKTUYECKUX 3adady (B paMKax CeMbH,
oOpa3zoBaTeILHON OpraHu3alliy, Topojaa, Kpas) TEXHOJOTUYECKON M COLUATIbHOU
HaIpaBJIEHHOCTH, TPEOYIOLIMX B TOM YUCIe U PU3NYECKUX 3HAHM;

[} “”ETEpec K MPaKTUIECKOMY M3yUeHHIO Tpodeccuii, CBI3aHHBIX C (PU3UKOI;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUS:

] opueHTanus Ha MpUMeHeHue (HU3NUeCKUX 3HAHUHU IS pelleHus 3ajad B obyactu
OKpY’)Karolel Cpepl, IUIAHUPOBAHUSI TMOCTYNKOB M OLIEHKHM HMX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;
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] oco3HaHMe TIJI00AJLHOIO XapakTepa OJKOJOTHUeCKUX TMpodsieM U myTed wux
pelieHus;

8) axanTanuu K U3MEHSTIOUIUMCH YCJIOBUSAM COIUAIBLHOM ¥ MPUPOJIHOM Cpeabl:

] moTpeOHOCTh BO B3aWMOJICHCTBUY TIPH BBITTOJHEHUM WCCIICOBAHUN M TPOEKTOB
(bu3nYECKON HaMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

[} MOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IesITeTbHOCTh;
] moTpeOHOCTH B (OPMHUPOBAHWU HOBBIX 3HAHWW, B TOM HHUCIE (OPMYIHPOBATH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UIECKUX 0OBEKTAX U SIBJICHUSX;

] oco3HaHume neHUIIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JIacTH
bu3uKY;

] mIaHupOBaHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3MICCKUX 3HAHUMK;

[ cTpemiieHHE aHAJIM3WUPOBATh M BBISBISATH B3aMMOCBSI3H IPUPOABI, OOINECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PHU3MUCCKUX 3HAHUM;

[] olleHKa CBOWX NIEHCTBUM C YYETOM BIMSHUS Ha OKPYKAIOIIYIO CPENy, BO3MOKHBIX
I100aJIbHBIX TTOCJIEACTBHIA.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHHs MPOTrpaMMBbI 10 (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanuss y oOydaromierocs OyayT cGhOpPMHUPOBAHBI  MeTampeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBHSI,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JEHCTBUS,  PETYJIATHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBU:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIE TPU3HAKH OOHEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYHIECTBEHHBIM TMPHU3HAK KJIACCU(PUKAIIUMU, OCHOBAHUA JJIA
00001IeHNS U CPAaBHEHUS,
BBISIBIIITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JaHHBIX U
HAOJIOICHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SBICHUSIM;
BBISIBIIAITh TTPUYUHHO--CJIC/ICTBEHHBIC CBSI3HM MPU M3YYCHUH (DU3UYCCKUX SIBJICHHUHN U
MPOIIECCOB, JIeJaTh BBIBOABI C HCIOJB30BAaHUEM JEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;
CaMOCTOSATENILHO BBIOMpaATh CIOCOO0 pemnieHus y4eOHOW (HU3UYECKON 3amaun
(cpaBHEHHME HECKOJBKHMX BapHAHTOB PEIICHUs, BBIOOP HamOOJee IMOAXOIAIICTO C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.
WCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKAN HMHCTPYMEHT ITO3HAHMS;
MPOBOJUTh MO CAMOCTOSTEIHLHO COCTABICHHOMY IUIAHY ONBIT, HECIOXHBINA
(bU3NYeCKuil SIKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;
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OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMALINIO, TTOTYUYEHHYIO B X0JI€
UCCJIEIOBAHUS WITM DKCIIEPUMEHTA;
CaMOCTOATENBbHO  (OPMYJIHPOBAaTH OOOOIIEHUS ¥ BBIBOJALI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHeiIIee pa3BUTHE (UIUUECKUX MPOIECCOB, a
TAaK)K€ BBIJIBUTATh MPEINOJIOKEHUST 00 HMX pa3BUTUUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢ nungopmanmeii:
NPUMEHATh Pa3IUYHbIE METOJbI, HHCTPYMEHTHI M 3alpoChl MpPH TOUCKE M 0TOOpe
uHGOpPMAIIMU WK JAHHBIX C yU4ETOM MpeaoKeHHON yueOHO! hU3nUecKoil 3a1a4u;
aHaAIIM3UPOBaTh, CHCTEMAaTU3UPOBATh M MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3THIHBIX
BUJIOB U (DOpM TIpeICTaBICHUS;
CaMOCTOATENIbHO BBIOMPATh ONTHUMANbHYIO (DOpMY NpEACTaBICHUS WH(MOpPMAIUU U
WJUTIOCTPUPOBATh PELIa€Mble 3aJa4d HECIOXKHBIMU CXEMaMH, JuarpaMMaMu, MHOU
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KoMMyHnKaTHBHBIE YHHBepcaJIbHble YueOHbIe JelCTBUSA:
B X0Jie OOCYXXJEeHHMs y4eOHOro maTepuaia, pe3ysbTaToB JIaDOpaTOPHBIX PadOT U
IPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYX1aeMOl TeMbl U BBICKA3bIBATH
UJey, HalleJICHHble Ha pEIIeHHE 3aJaud U MOoJAJep)KaHue OiaroxenaaTebHOCTU
OOIICHMS,
COTMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JAPYTUX YYaCTHHUKOB JHANIOTa,
OOHaApYXKUBATh Pa3IUIHNE U CXOACTBO MO3UIIHIA;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABISATh  PE3YyJbTaThl  BBIMOJIHEHHOTO  (PU3WYECKOTO  OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);
MOHMMATh U HCIIOJIB30BATh MPEUMYIECTBA KOMAaHAHON W WHANBUAYaIbHOU PabOTHI
IIPU PEIICHUU KOHKPETHOM (pU3HIeCcKor MpoOIeMBl;
OPUHUMATh LEIHM COBMECTHOW JESTENIbHOCTH, OpPraHU30BBIBATH JEHCTBUS MO €€
JOCTHKEHHIO: paclpeaesisiTh POu, 00CYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;
BBITMIOJIHATH CBOIO 4acTh paOOThl, JOCTUTas KAaueCTBEHHOTO pe3yjibTaTra MO CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHMBAaTh KAadyeCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENTLHO CPOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:
BBISIBIIATH TMPOOJIEMbI B JKM3HCHHBIX M YYCOHBIX CHUTyalHsX, TPEOYIOMUX IS
perieHusi GU3NIECKUX 3HAHWM;
OPUEHTHUPOBATHCS B PA3IUYHBIX IMOAXOJAX MPUHATUS PEIICHUN (MHIUBHIYAThHOE,
MPUHATUE PEIICHUS B TPYIIE, TPUHATHE PEIICHUNA TPYIIION);

17



CaMOCTOSATENILHO COCTaBIISATh AJITOPUTM pelieHus (HU3NYECKON 3aaud WM TUIaHa
UCCJIEIOBAHUS C YYETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh NIPEAJIAracMble BaApUAHThI PELICHHUI;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pElICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:
JIaBaTh aJI€KBAaTHYIO OLIEHKY CUTYallMu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) pPE3yJIbTaTOB JEsATEIbHOCTH,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;
BHOCHUTBH KOPPEKTHUBHI B ACSITEIBHOCTD (B TOM YHCIIC B XOJI BHITOJTHEHHS (PU3HUECKOTO
WCCIICIOBAHUSI WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENIBCTB, W3MEHUBIIHUXCS
CUTYyalluid, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;
CTaBUTh €051 HA MECTO JPYIroro 4eJIOBEKa B XOJI€ CIOopa WM IUCKYCCHUU Ha HAYUYHYIO
TE€MY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JAPYIroro;
MpU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU penieHuu (U3MYECKUX 3a1ad WId B
YTBEPKIECHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHuy oOydeHus B 7 Kjacce mpeaMeTHbIE Pe3ybTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
UCIIOJIb30BaTh TMOHATUS: (PU3WYECKHEe M XHUMHUYECKHE SBJICHUS, HaONIOACHHE,
HKCIIEPUMEHT, MOJIEJIb, TUIOTE3a, EUHULIBI (PU3HUYECKUX BEJIMYMH, aTOM, MOJIEKYIA,
arperaTtHble COCTOSTHUS BeleCcTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
NBUKEHUE  (paBHOMEpPHOE, HEpPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPaeKTOpHs,
paBHOAeHCTByOIIas cuia, aedopmanus (ymnpyras, IJaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;
paznuuath sABiAeHUS (AUQdy3us, TEIIoBOe JABMXKEHHE 4YacTHUIl  BEIECTBa,
PaBHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JBW)KCHHE, MHEPLMS, B3aUMOJEHUCTBUE
T€J, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO BPAILEHUS, ITepeaaya 1aBJICHUS
TBEPABIMHU TellaMH, )KMJIKOCTSIMU U Ta3aMH, aTMOC(HEpHOE AaBlIeHUE, TUIaBaHUE Tell,
IIPEBPAILECHNS] MEXAHUYECKOW 3HEPIUM) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SBICHHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3MUYECKUX SBJICHUN B OKPYXKAIOIEM MUpE,
B TOM 4HCJie (pU3MYECKHE SIBICHUSI B MPUPOJIE: MPUMEPHI ABMKEHUS C Pa3IUYHbIMU
CKOpPOCTSIMU B YKUBOM WU HEXUBOU IPUPOLAE, ACUCTBUE CUJIbI TPEHUS B NPUPOJAE U
TEXHUKE, BIMSIHHE aTMOC(EPHOIro JaBJICHUS Ha >KMBOM OpraHu3M, IUIABAHHE PbIO,
pbluaru B Telle YeJIOBeKa, MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/7auy B YUEOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
ONHUCHIBAaTh W3YYCHHBIE CBOMCTBA Tel W (UIUYECKUE SIBICHUSA, HCIOIb3YS
¢usznyeckue BenuyMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BPEMs, IIYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJa YNPYTrOCTH, CHJIa TSKECTH, BEC Tena, CHila
TpeHUs, JAaBleHHE (TBEPAOrO Teja, >KUAKOCTH, Tra3a), BBITAIKUBAIOIIAA CHJIA,

18



MeXaHW4yecKas paboTa, MOIIHOCTb, IJICUYO CHUJIbI, MOMEHT CHJIbl, KO3(PPHUIIHEHT
MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETUYECKAsl U MOTECHIMAJIbHASL SHEPTUs), NpU
OMKMCAHUK TIPABWIBHO TPAKTOBATH (PM3MUECKHUI CMBICI MCIOJIb3YEMbIX BEIUYMH, UX
0003HaYEHUS U €AMHUIIBI PU3NYECKUX BEJIUYUH, HAXOJUTh (POPMYIIbI, CBS3bIBAIOIINE
JNaHHYI0 (DU3UYECKYI0 BEJIWYMHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHUE SIBJICHUS M TMPOLECCHI, HCIOJIb3Ys
MpaBUJia CJIOKEHUSI cui (BAOJb OJHOW MpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUS pblyara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHMS MEXaHWYECKOM DSHEPIruM, IpPU OTOM JaBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MaTEMATHYECKOE BBIPAXKECHHE;

OOBACHATH (PU3HUECKHUE SIBJICHUSA, MPOIECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE  CUTyallud  MPAKTUKO-OPUEHTHPOBAHHOIO  XapakKTepa:  BBIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1—2 M3y4eHHbIX CBOMCTBA (PM3NYECKUX SIBICHUN, GPU3NUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€THble 3agaud B 12 JEHCTBUSA, HCIOJIBb3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBatOLME (DU3MYECKHWE BEJIUYMHBI: HAa OCHOBE AaHalM3a YCJIOBHS 3a7auu
3alMChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (U3NYECKUE BEIUUYUHBI B (OPMYIIBI U
IPOBOANUTH Pacu€Thl, HAXOJAUTH CIPABOYHBIC JAHHBIE, HEOOXOIUMBIE Ul PEIICHUS
3a/1a4, OIIEHUBATh PEATUCTUYHOCTh MOJY4YEHHON (DU3NUECKON BETMYUHBI;
pacno3HaBaTh MNPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh NPU MOMOIIM (PU3UUYECKUX
METOJOB, B ONHMCAaHWUU HCCIEIOBAHUSA BBIIEIATh IPOBEPSAEMOE MPEANOTI0KEHUE
(rumoTe3y), pas3inyaTh M HHTEPHOPETHPOBATH IMOIYUYEHHBIM pe3yJabTaT, HaXOIUTh
OLLIMOKH B XOJI€ ONBITA, JEATh BHIBOJIBI 110 €r0 PE3YJIbTATAM;

MPOBOJUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBJIICHUNA WM (PU3NYECKUX CBOWCTB
Ten: (OpMyJIHpOBaTh MPOBEpsieMble MPEANOIOKEHHUs, COOUpaTh YCTAHOBKY U3
IPEeJI0AKEHHOT0 000PyA0BaHNUS, 3alIUCHIBATh XOJI ONbITa U (POPMYIUPOBATH BHIBOADI;
BBITNIOJIHATH NPSIMbIE U3MEPEHUS PAaCCTOSHUS, BpDEMEHH, MaccChl Tena, 00bEéMa, CUJIbl U
TEMIEPATYPbI C UCTIONB30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX ITPUOOPOB, 3aUCHIBAThH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3NUYECKON BETUYHHBI OT IPYTOH C
UCIIOJIb30BAHUEM  MPAMBIX  M3MEPEHUM  (3aBUCUMOCTH  IIYyTH  PABHOMEPHO
JBHKYILETOCS TENa OT BPEMEHM JIBUKEHUS TE€Ja, CUJIbl TPEHUS CKOJIBKEHUS OT BeEca
Tena, KayecTBa 0OpaOOTKU MOBEPXHOCTEW TeNl U HE3aBUCHUMOCTU CHUJIbI TPEHHS OT
IJIOIIAIA CONPUKOCHOBEHUS TE€J, CWJIBl YOPYTOCTH OT YIUIMHEHUS TMPYKUHBI,
BBITAJIKMBAIOMIEH CHJIBI OT 00bEMa MOTPYXKEHHOM 4YacTH Tena U OT IUIOTHOCTU
KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBHM IUIaBaHUS TE€J, YCJIOBUN paBHOBECUS pbluara U OJOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIENOBAHMS, COOMpPATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHUS, CIeaysl MPEeAIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTaTh
MOJyYEHHOM 3aBUCUMOCTH (DPM3UYECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX TAOIUI U
rpaduKoB, enaTh BEIBOBI [0 PE3yIbTaTaM UCCIIECOBAHMS;
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MPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BETWYWH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH M TBEPAOTO TeJa, CUJIa TPEHUS CKOJBXKEHHUS, [aBICHUE BO3IyXa,
BBITAJIKUBAIOIIAsl CHJIA, JICHCTBYIOIIAs HAa IMOTPYXKEHHOE B JKHUIKOCTh TEJIO,
KO3 PUIIMEHT MOJIE3HOTO JEUCTBUS MPOCTBIX MEXAHU3MOB), CIENYs MPEAJIOKEHHON
WHCTPYKIIMU: TP  BBIMOJHEHUU U3MEPEHUNM COOHMpaTh SKCHEPUMEHTAIBHYIO
YCTAHOBKY WM BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMUYHHBI;
cOoONIO/IaTh TMpaBUjla TEXHUKKM OE€30MacHOCTH TNpu paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;
yKa3bIBaTh TPHUHITUIBI JICHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETp, phIvuar, MOABMKHBIN U
HETOJIBWKHBIN OJI0K, HAKJIOHHAS TIIIOCKOCTH;
XapakTepu30BaTh MPUHIUILI JIEUCTBUS H3YUYCHHBIX MPUOOPOB MU TEXHUUECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM 4YHCIE: MOAIIMITHUKH, YCTPOMCTBO
BOJIOIIPOBO/Ia, TUAPABINYECKUI MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Yys 3HAHUS O CBOWMCTBaX (PM3MYECKUX SIBICHUU M HEOOXOJMMbIC
¢bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOAUTH TMpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpPUMEpax) MPaKTUYECKOIrOo
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM JJisi oOecleueHus
Oe3omacHOCTH MpU OOpalleHHH C MpPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHUsI 3JI0POBbSI W COOJIIOJICHHS HOPM DJKOJIOTMYECKOrOo TOBEICHUS B
OKPYKaIOIIEN CpeIE;
OCYIIECTBJISITh OTOOpP HMCTOYHUKOB WH(opManmu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBE HMEIONIMXCS 3HAHUW HU MYTEM
CpPaBHEHHMS PA3IMYHBIX HCTOYHUKOB BBIACIATh WH(OpMAIMIO, KOTOpas SIBISETCS
POTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;
UCIIOJB30BaTh MPU  BHIMIOJHEHUU YUYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (HU3UYECKOTO COJEpkKaHUsS, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, BiaaeTh mnpuUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIC H YCTHBIE COOOIICHNUS HA OCHOBE 2—3
WMCTOYHUKOB HH(pOpMauu (DU3NYECKOTO COJEpKaHUs, B TOM YHCIE ITyOJIUIHO
JienaTh KpaTKue COOOIIEHUsSI O pe3yJbTaTaXx MPOEKTOB WM y4eOHBIX UCCIEIOBaHUM,
IIPY ATOM TPaAaMOTHO MCIIOJIH30BATh N3YUYEHHBIN OHATHIHBIN anmapat Kypca Gu3uku,
COIIPOBOX/IATh BHICTYILJICHUE TTPE3EHTALIUEN;
P BBINOJTHEHUH YUYEOHBIX IPOCKTOB U MCCIIEAOBAaHUMN pacrpeessaTh 00s3aHHOCTH B
Ipynmne B COOTBETCTBMU C IOCTABJICHHBIMHM 33Ja4aMU, CJICIUTh 3a BBIIIOJHEHUEM
IUIaHa JCWCTBUM, aJE€KBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JIE€ATCIBHOCTH
IPYIIbI, BBICTpauBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, YUYUTHIBAsI MHEHHE
OKPYKaIOIIUX.

K xonmy oOydennst B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUH:
MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAUIMYECKHEe W amop(dHbIe Tena,
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HACBIIICHHBI W HEHACBIIIEHHBIM Iap, BIAXHOCTb BO3JyXa, TEMIIEpATypa,
BHYTPEHHSSI DHEPIHUs, TEIJIOBOM JIBUIATElb, IEMEHTAPHBIN AIEKTPUYECKUM 3apsf,
IEKTPUYECKOE II0JIE, ITPOBOJHUKU U JUICKTPUKH, MOCTOSHHBIA JJIEKTPUUYECKUN
TOK, MarHUTHOE I10JIE;

pasnuyath SIBICHUA (TEIJIOBOE pacIIUpPEHHE U CXKaTHe, TEIIolepeaaya, TEIIOBOe
pPaBHOBECHE, CMAuMBAHUE, KallWJULIPHBIC SBJICHHS, MCIApEeHHE, KOHJCHCALMS,
IUIaBJIEHUE,  Kpucrauu3auus  (OTBEpAEBaHME),  KUIEHHE,  TEIulolepeayda
(TemIoNpOBOHOCTD, KOHBEKILIMS, U3IYyUEHUE), DJIEKTPU3ALMUS TEJ, B3aUMOAEICTBUE
3apsioB, AEHCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aWMOJCHCTBUE
MAarHyTOB, JIEVCTBUE MArHUTHOTO IIOJI HA IPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAs
UHAYKIUSI) 1O OINUCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PM3UUECKUX SBJICHHUI B OKPYKAIOIIEM MHUPE,
B TOM 4HcClle (U3MYECKHE SBJICHUS B MPUPOJAE: NOBEPXHOCTHOE HATSDKEHUE U
KaWUISIPHBIE SBJICHUS B IPUPOJE, KPUCTAUIBI B mpupone, usnydeHue CosHia,
3aMep3aHue BOJIOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
JIIEKTPUYECKUE SIBJIEHHS B aTMoc(epe, DSIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3eMiH, Apeid MOIHCOB, POJb MAarHUTHOTO MOJS Ui KU3HU Ha
3emiie, MOJIAPHOE CUSIHUE, IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3aJauy B yUEOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUH;

ONMKCHIBATh H3YyYEHHBIE CBOMCTBA Tel M (PU3NYECKUE SBJICHHS, HCHOIb3YS
(du3nuecKue BeIMYUHBI (TeMIeparypa, BHyTPEHHsSI SHEPIHsl, KOJIUYECTBO TEIUIOTHI,
yAelbHAs TEIUIOEMKOCTh BELIECTBA, YACJIbHAs TEIUIOTA IUIABICHUSA, YACIIbHAS
TEIUIOTa MapooOpa30BaHUA, yA€IbHAs TEIUIOTA CTOPaHUs TOILIMBA, KOI(PPUIUEHT
IIOJIE3HOTO JIEWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BIAXKHOCTH BO3/YyXa,
IEKTPUYECKUHN 3apsif], CWJIA TOKa, DJIEKTPUYECKOE HAIPSLKEHHUE, CONPOTUBIICHUE
IPOBOJHMKA, YAEJIbHOE CONPOTHBIEHHE BellecTBa, paboTa M  MOIIHOCTb
AJIEKTPUYECKOTO TOKa), PU OMHMCAHWUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEIMUYHUHY C IPYTMMH BETMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOICTBa Tel, (PM3MUYECKUE SBIICHUS W MPOLIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOCHMS BEILECTBA,
OPUHIMI CYNEPNO3ULMU ToJied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUs
3apsana, 3akoH Oma Juis ydacTka Lenu, 3akoH Jlxoyns—J/IeHna, 3aKoH COXpaHEHHUs
HHEPruM, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €rO
MaTeMaTUYECKOE BBIPAKEHHE;

OOBSACHATH (DU3MYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOT O Xapaxrepa: BBISIBJISITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIaroB C
onopoit Ha 1-2 W3y4yeHHBIX CBOWCTBA (M3MUYECKUX SIBICHUU, (PU3NYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;
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pemiate pacu€THble 3a7aud B 2—3 JEHCTBUS, HCIOJB3YyS 3aKOHBI M (OPMYIIBI,
CBsI3bIBaOLME (PU3MUYECKHUE BEJIUYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3aJadu
3aIlMChIBaTh KPATKOE YCIIOBUE, BBISABIATh HEJOCTATOK JIAHHBIX /U1 PEIICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE ISl €€ PEIICHUs, IPOBOJUTH PACUETHI
U CpaBHUBATh IIOJIyUEHHOE 3Hau€HUE (U3NYECKON BEJIMYMHBI C W3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTb HPOOJIEMBbI, KOTOPbIE MOXHO PEUIUTh HPH NOMOIIM (U3HYECKUX
METO/IOB,  HUCIOJIb3ysd  ONMCAaHUE  MCCIECOBAaHUA, BBIACIATH  IPOBEPIEMOE
NPEANOJIOKEHNE, OLUECHUBATh IMPABUJIBHOCTh MOPSAKA MPOBEAEHUS HCCIEIOBaHUA,
JienaTh BbIBOJIBI,

IPOBOJUTH ONBITHI IO HAOJIOACHHUIO (PU3NUECKUX ABJICHUNA WM (PU3NYECKUX CBOKCTB
Ten (KanwUIsipHbIe SIBJIEHUS, 3aBHCHUMOCTh JaBJEHHUS BO3AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS M HArpeBaHUs NPHU HM3IYYEHUU OT
[[BETa M3JIy4arollel (MOriomaromieii) MoBEpXHOCTH, CKOPOCTh HUCIAPEHUs BOABI OT
TEMIIEpaTypbl JKUJIKOCTH M IUIOWAAUM €€ IIOBEPXHOCTH, HIIEKTPH3alus Tel W
B3aUMOJICUCTBUE JIEKTPUUYECKUX 3apSA0B, B3aUMOJECHCTBHE MTOCTOSIHHBIX MarHUTOB,
BU3yalIM3alsl MarHUTHBIX TOJIEW IMOCTOSHHBIX MAarHUTOB, JIEHUCTBUS MarHUTHOTO
IoJII Ha IIPOBOJHUK C  TOKOM, CBOWMCTBAa  3JIEKTPOMAarHuTra, CBOWCTBa
AJIEKTPOJIBUraTeNiss  IMOCTOSHHOTO  TOKa):  (JOPMYJIMpPOBaTh  IPOBEpSiEMbIE
IOpPEINOJIOKEHNs, COOMpaTh YCTAaHOBKY M3 MPEMAJIOKEHHOTO 000pYAOBaHMUA,
OMKCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BJIAYXHOCTH BO3/1yXa,
CWJIbl TOKA, HANpPSsDKEHHS] C HMCHOJb30BAHMEM AHAJIOTOBBIX MPHUOOPOB U JATYMKOB
(U3MYECKUX BEJIIMYMH, CPAaBHUBATh pPE3YyJIbTaTbl M3MEPEHUN C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPENIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BETUYHMHBI OT JPYroM €
VCITOJIb30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS ITPOBOIHUKA OT
€ro JUIMHBI, IUIOIIAIN [TONIEPEYHOI0 CEUYEHUS U yJIEIBbHOTO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKa, MWIAYIIEr0 4Yepe3 MPOBOAHMK, OT HANpPSDHKEHUS Ha
IIPOBOJHUKE, HCCIEAOBAHHME IIOCIENA0BATEIBHOIO M IAPAJUIEIBHOIO COEIWHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMpAaTh YCTAaHOBKY M BBIMOJHATH
U3MEpEHHUsI, CIeysl MPEAIOKEHHOMY IIaHy, (UKCUPOBATh Pe3yJIbTaThl MOTYyYECHHON
3aBUCUMOCTH B BHJE TaOmuI U TpaduKOB, JenaTh BBIBOABI MO pe3yibTaTaM
UCCJIeI0BAHNUS;

MPOBOJUTH KOCBEHHbIE MU3MEPEHUS (PU3MUYECKUX BEIUYMH (ylelbHas TEIIOEMKOCTb
BEILECTBA, CONPOTUBIIEHUE MTPOBOJIHMKA, pa0OTa U MOLITHOCTH 3JIEKTPUUECKOTO TOKA):
IUIAaHUPOBATh HM3MEPEHUsl, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, Cleays
MPEIJI0KEHHOW MHCTPYKIIUU, U BBIYUCIATh 3HAYCHUE BETUUUHBL;

coOJI0aTh TMpaBuja TEXHUKM O€30MacHOCTHM TNpHU padoTre ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HA MX ONHUCAHMS (B TOM YHCJE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUUK BICKTPUUYECKOM
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DHEPIUHU, DSJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEIbHBIE AIIEKTPOIPHUOOPHI
(mpuMepsbl), SJIEKTPUUECKHE NPEJOXPAHUTEIH, DJIEKTPOMATHUT, 3JIEKTPOJBUTrATEINb
IOCTOSIHHOTO TOKA), HWCIHOJIb3YySl 3HAaHUS O CBOMCTBaX (PM3MUECKHUX SBICHUH U
HEo0X0oauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTENbHbIE IMPUOOPHI IO
CXE€MaM U CXEMaTHUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHETO CTOPaHUs, JEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI IEKTPUYECKHUX LENEN C MOCIEA0BATENbHBIM U MMAPaUIEIbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3inyas yCcIOBHbIE 0003HAYCHHSI SJIEMEHTOB JJIEKTPUUECKHX IETCH;
OPUBOJUTH MpPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMPUMEpPax) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM 71 OO€CIEeYEHUs
O0e3omacHOCTH MpU OOpalleHHMH C MpUOOpaMU M TEXHUYECKHMMH YCTPONCTBAMH,
COXpaHEHHUsI 3/I0pPOBbSi U COOJIIOJCHHS HOPM 3KOJIOTMYECKOrO TIOBEICHHS B
OKPY’KAIOIIEH CpEE;
OCYILECTBIATh MOMCK HMH(pOpManuu ¢puzndeckoro cojepkanuss B HHTepHere, Ha
OCHOBE HMMEIOIINXCS 3HAHUU W MYTEM CPABHEHUS JONOJIHUTEIBHBIX HCTOYHUKOB
BBIIETISATE MH(POPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBONW WM MOXET OBITh
HEJO0CTOBEPHOM;
UCIOJBb30BaTh MPHU  BBIOJHEHUU Y4YEOHBIX 33JaHUNA  HAyYHO--TIONYJISPHYIO
auTepaTypy (U3MUECKOro COJEp’KaHUs, CIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaAeTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKUE YCTHBbIE COOOIIEHUs, 0000mmas
MH(OPMAIUIO U3 HECKOJIBKUX MCTOYHHUKOB (PM3HUECKOTO COJIEpP>KAHMS, B TOM YHCIIE
nyOJUYHO MPEACTAaBIATh  PE3yJbTaTbl MPOEKTHOM MM  UCCIEA0BATEIbCKOU
NEeSATEIbHOCTH, PU 3TOM IPAMOTHO MCIOJIb30BAaTh U3yUEHHbIN MOHATUHHBIN annapar
Kypca (DU3UKH, COMPOBOXKIATh BBICTYIUIEHUE TIPE3EHTaLUEH;
OpU BBHINOJHEHUH YYEOHBIX MPOEKTOB W HCCIEHOBAHUNA (DU3MUECKUX TPOILIECCOB
pacnpenenatb 00s3aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/1ayaMH,
CJIIEIUTHh 3a BBINOJHEHHWEM IUIaHA JEHUCTBUA M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE, MIPOSBIISS TOTOBHOCTD pa3peiiaTh KOH(PIUKTHI.
K xoniy oOyueHus B 9 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TOHATHS: CUCTEMa OTcu€ra, MarepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTb MEXaHUYECKOTO JBUYKEHUS, nedopmanus (ynpyras,
IlacTUYeckasi), TpEHUEe, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, LEHTP TAKECTH, aOCOMIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOIO
Tejla, pPaBHOBECHE, MEXaHWYECKHE KOJIeOaHUsI W BOJHBI, 3BYK, HH(pPa3ByK U
YIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMATHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JTaTbHO30PKOCTb, CHEKTPHhl MCIYCKaHHUS M TOTJIONIEHUs, aibda-,
OeTa- 1 raMMa-u3JIy4YEHUs, U30TOMbI, IAEPHASI SHEPIETUKA;
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pasznuyaTh sSBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOIMHEHHOE IBUKCHUE,
PaBHOYCKOPEHHOE  MpPSIMOJIMHEHHOE  JBWIKCHHE, CBOOOJHOE TIaJlcHHE  Tell,
paBHOMEPHOE [IBIDKCHHUE TI0 OKPYXXKHOCTH, B3aUMOJEHCTBHE TeEJ, PEAKTHBHOE
JBIDKCHHUE, KojeOaTenbHOE JBMIKEHUE (3aTyXaroIllue W BBIHY)KJICHHBIC KOJICOaHUs),
pe30HaHCc, BOJIHOBOE  JIBIDKCHHE, OTpaXEHHE  3BYKa, IPSAMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXKCHHE U TPEIOMJIEHHE CBETa, IIOJIHOC BHYTpPEHHEE
OTPpaXECHHE CBETa, pasjiokKeHHe OEJIoro CBeTa B CHEKTP M CIOKEHHE CIEKTPaIbHbIX
I[BETOB, JIUCIIEPCUSI CBETA, CCTECTBEHHAs pPaTUOAKTUBHOCTh, BO3HUKHOBEHHC
JMHENYATOrO CIEKTpa M3Iy4YeHHUs) MO OMHCAHWIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUYCCKUX SBJICHUN B OKPYKAIOIIEM MHPE
(B TOM uucie (Qu3NYECKHE SBICHHUS B TPUPOJC: NPHUIMBHI U OTJIHMBBI, JIBUKCHUE
miadeT CONMHEYHONW CHUCTEMBI, PEAKTUBHOE [BIKCHHE JKUBBIX OpPTraHW3MOB,
BOCIIPUSATHE 3BYKOB JKHMBOTHBIMH, 3EMJIETPSCEHHUE, CEHCMUUYECKHE BOJIHBI, ITyHAMH,
9X0, IIBETa TEJI, ONTHUYECKHE SBJICHUS B TNPHUPOJE, OHOJOTHYECKOE JCHCTBHE
BUJIUMOTO, YJIbTPAdHOICTOBOTO M PEHTTCHOBCKOTO W3JIYYEHUM, €CTECTBEHHBIM
paaruoaKTUBHBIA (DOH, KOCMUYECKHE Jy4Yd, PaTUOaAKTHUBHOE H3JIYUCHHE MPUPOIHBIX
MUHEPAJIOB, JICUCTBHE PaJUOAKTUBHBIX H3IYYEHHM Ha OpPraHWU3M 4YeJIOBEKa), MpH
ATOM TIEPEBOJUTH IMPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIJCIATH CYIIIECTBEHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh H3yYEHHBIE CBOWCTBA Tel W (PU3NYECKHE SBJICHHS, WCIOIB3YS
bu3nYecKue BeTWINHBI (CPEAHSIS U MTHOBEHHASI CKOPOCTh TeJla TIPH HEPAaBHOMEPHOM
JBI)KCHUH, YCKOPEHUE, MepeMeIleHUe, yTh, YII0oBas CKOPOCTh, CHJIa TPEHUS, CUJia
YOPYTrOCTH, CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MajeHHUs, BEC Teja, UMITYJIhC
TeJa, UMITYJIbC CHJIbI, MEXaHHUYecKass paboTa W MOITHOCTbh, MMOTEHIINATbHAS dHEPTHS
Tejaa, TMOTHATOTO HaJ TIOBEPXHOCTBHIO 3EMJIM, IOTCHIMATbHAS DHEPTUsS CIKATOU
NPY>KUHBI, KAHETHYECKAas DSHEPrus, IIOJHAs MEXaHWYEeCKas JHEPTHs, NEPHOa H
gacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh
CBETa, TOKa3aTelb IMPEIOMIICHUS CpElbl), IPH OIMCAHWHM IPABHJIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIOJIb3YEMbIX BEJIMUMH, 0003HAYCHUS U €IMHUIIB (PU3UUECKUX
BEITUYMH, HAXOAUTH (POPMYIbI, CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEITUYHHY C
JIPYTUMHU BEJIUYMHAMH, CTPOUTH TpadWKH H3YyUYECHHBIX 3aBUCUMOCTEH (DHU3UMUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBICHUS U MPOIIECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, TIPUHIIMIT CYTICPITO3UIIMHA CHII,
NPUHITMI  OTHOCHUTEIBHOCTH ['anmuies, 3akoHbl HpIOTOHa, 3aKOH COXpaHCHHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEIOMIICHHS CBETa, 3aKOHBI COXpaHCHUS
3apsAI0BOTO M MAacCOBOTO 4YHCEI TPH SJACPHBIX PpEaKIUAX, TPH OTOM JaBaTh
CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA U 3alTUCHIBATh €T0 MAaTEMaTUYECKOE BHIPAKEHUE;
OOBSCHATHh (DU3UYECKHE TPOILECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalliii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh  MPUUUHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIIaroB C OMOPOM Ha
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2—-3 W3y4YyeHHBIX CBOWCTBA (PU3MUECKHX SBJICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacuy€THble 3a7auyd (ONMMpAOIIMECs Ha CHUCTEMY M3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAOLIME (PU3MUECKHE BEIMUYMHBI: HA OCHOBE
aHaJlM3a YCJOBMsSI 3aJauM 3alMChIBaTh KPAaTKOE YCJIOBME, BBISBIATH HEIOCTAIOIINE
WIM WU30BITOUHBIE JlaHHBbIE, BBIOMPATh 3aKOHBl U (OPMYJIbl, HEOOXOAMMBIE IS
pelIeHUs], MPOBOAUTH pPacy€Tbl U OLEHUBATh PEATUCTUYHOCTh IOJYyYEHHOTO
3HaYeHUs PU3NIECKON BEIHUMHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh HpPU TMOMOIIU (PU3UIECKUX
METOJIOB,  HUCHOJNB3ysl  ONMHCAaHME  MCCIEOBAHMS, BBIACIATH  IPOBEPSEMOE
MPENONIOKEHNE, OICHUBATh MPABIJIBHOCTh MOPSAIKAa MPOBEACHUS HCCIEIOBAHUSA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;

MIPOBOIUTD OMBITHI IO HAOMIOICHNIO (PU3UIECKUX SBJICHUN WM PU3NIECKUX CBONCTB
Ten (M3yuyeHue BTOpOro 3akoHa HproTOHa, 3akoHa COXpaHEHMsI SHEPTUH,
3aBHUCHUMOCTh Iepuojia KoyeOaHUil TNpYKUHHOTO MasATHHKA OT Macchl Ipy3a U
KECTKOCTU TPYKMHBl M HE3aBUCUMOCTb OT aMIUIUTYAbl MallbIX KoJsieOaHU,
OpSIMOJIMHEMHOE pPAcCIpOCTpaHEHUE CBETa, Pa3lioKEHHE Oelloro cBeTa B CHEKTD,
U3y4YEHUE CBOICTB HM300pakeHHs B IUIOCKOM 3€pKajlle UM CBOMCTB H300pa)keHus
npeaMeTa B COOMpAroIeH JIMH3€, HaOI0IeHNE CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB
U3IyYEHHs): CaMOCTOSITENbHO COOMpaTh YCTAaHOBKY U3 M30BITOYHOIO Habopa
000pyTIOBaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYITHUPOBATH BHIBOIBL
IPOBOANTH TMPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX HU3MEPEHHH, ONpenesss cpeaHee
3HAUECHUE HU3MEpAEMON BeIUYMHBI ((POKYCHOE pPacCTOSHHE COOMpAaroIIel JHUH3BI),
000CHOBBIBaTh BBIOOP CIOCc00a U3MepeHus (M3MEPUTETHLHOTO MTPUOOPA);

MPOBOANTH MCCIIEIOBAHNE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHMH C HCIOIH30BAaHHEM
OpSIMBIX M3MEPEHUH (3aBUCHMOCTh MyTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM
JIBUKEHMM O€3 HavaJbHOW CKOpPOCTH, IEepHojJia KoJeOaHWH MaTeMaTH4ecKoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBETa OT YIJia NaJeHUs U
yria OpeJoMJIeHUs OT yrjla MaJeHus ): MIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO
coOupaTh yCTaHOBKY, (HUKCHUPOBATh pE3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTHU
¢u3znyecKuX BEIMYHMH B BHUJIE TaOIUI] U IpadUKOB, AeNaTh BBIBOJLI MO PE3yJibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYHH (CpPEelHSAs CKOPOCTh H
YCKOpEHHE Tella TpH pPaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOTHOTO
naJeHNs, KECTKOCTh MPYXKUHBI, KOADOUIIMEHT TPEHHS CKOJBKEHUS, MEXaHUIECKast
paboTa ¥ MONIHOCTh, YacTOTa U TMEpHOJ KojJeOaHWH MaTeMaTH4YeCKOro W
NPYXKHHHOTO MAasTHUKOB, ONTHYECKas CHJia COOMpArOIIeil JIMH3BI, PaJlOaKTHUBHBIN
¢oH): TIAHMPOBATh W3MEPEHHUs, COOMpPATh HKCIEPUMEHTATbHYIO YCTaHOBKY U
BBITIOJHATh M3MEPEHUs, CIeAysl MPEAIOKEHHON WHCTPYKINHW, BBIYUCIATH 3HAUCHHE
BEJIMYMHBl W aHAIM3UPOBATh TOJYYEHHBIE pE3YyJIbTaThl C YYETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

coOmoaaTh MpaBWia TEXHUKH Oe30macHOCTH npu pabote ¢ J1abopaTopHBIM
000pyIOBaHUEM;
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pasznuyaTh OCHOBHBIC MPU3HAKUA H3YYCHHBIX (DU3UUECKUX MOJCNICH: MaTepHhalibHAS
TOYKa, a0CONIOTHO TBEPIOE TEJNO, TOYCUHBIA MCTOUYHMK CBETA, JIy4, TOHKAas JIMH3a,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb AaTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIMIBI JACHUCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM HA WX onucaHus (B TOM 4YHCIE: CIUIOMETp, aTYUKU
MOJIOKEHHS, PACCTOSIHUSI W YCKOPEHHMS, paKeTa, »HXOJOT, OYKH, IEPUCKOII,
doToamnmapat, ONTUHYECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETp, kKamepa Bunbscona),
WCIIOJIB3YsI 3HAHUS O CBOMCTBaX (DM3WYECKUX SIBJICHUN M HEOOXOAMMbIC (pr3udeckue
3aKOHOMEPHOCTH,;

MCIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
MU3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUH y4eOHO--
MPAKTUYECKUX 3a]1a4, ONTUYECKUE CXEMBbI JJIsSl TIOCTPOCHUSI N300paKEHUHN B IJIOCKOM
3epKaJie 1 cOOMparoei JTUH3E;

OPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMPUMEpPax) MPaKTUYECKOTrO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUN B TOBCEIHEBHOM >KM3HHM JJIsi OOECIeUEHUS
0e3omacHOCTH MpU OOpallleHHH C MpUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHHUsI 3JI0POBbS W COOJIIOJICHHS HOPM DKOJIOTMYECKOrOo TIOBEICHUS B
OKPY>KAIOIIEH CPELE;

OCYHIIECTBJIATh TMOUCK uHMopMalu (Qusudeckoro cojepxxkanus B HHTepHere,
CaMOCTOATENBHO (HOPMYTUPYS TOMCKOBBIM 3aMpoc, HAXOIUTh IMYyTH OIpPEaeNeHUs
JIOCTOBEPHOCTH TOJy4eHHOW HHGPOpPMAIMUd HAa OCHOBE HMEIOIIUXCA 3HAHUU U
JIOTIOJTHUTENIbHBIX UCTOYHUKOB;

UCIIOJB30BaTh MPU  BBIMIOJHEHUU YUYE€OHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
auTepatypy (U3NUecKoro CcoAep)KaHMs, CIPAaBOYHBIE MaTepHUalbl, PECYpChl CETH
Nutepuer, BnageTh NpuEéMaMH KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MMCHhbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMaIuu
U3 HECKOJIbKUX HMCTOYHUKOB (PU3WYECKOTO COACpIKaHUA, MyOJIUYHO MPECTaBISAThH
pe3yJIbTaThl MPOEKTHOW MJIM UCCIEI0BATENBCKOMN ESITEIbHOCTH, IIPU ITOM I'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM MOHATUWHBINA ammapaT W3ydaeMoro pasnuena (U3UKd U
COMPOBOXK/IaTh BBICTYIJICHUE MPE3CHTAIMEH C Y4ETOM OCOOCHHOCTEW ayauTOpUU
CBEPCTHUKOB.

TemaTuyeckoe NJIAHNPOBAHUE.
7 kaacc
Y4yeOHO-TEMAaTHUECKHI IJIAH
2 gaca B HEJeJo, Bcero - 68 4.,

Ne Tema Koimuecrs | Kou-Bo Kou-Bo
0 KOHTpOJb | gadopart | I(u)OP
4acoB HBIX OPHBIX
padoT padoT
1 ®dusnka u puznvecKue 4 - 1 https://lesson.edu.ru/ca
METOJIbI H3y4YCHHS talog/03/07
IIPUPOJBI
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https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/catalog/03/07

2 TTepBoHauabHbe 5 1 1 https://lesson.edu.ru/le
CBEJICHI O CTPOCHHH $son/d6851966-c4bf-
BC€IICCTBA w

664814b67e7d

3 BsanmoeiicTaHe Te 23 2 4 https://lesson.edu.ru/ca

talog/03/07

4 21 1 2 bubanoreka [JOK
Hasrenue VT BEPABIX TE, https://m.edsoo.r5ﬁ0a01
JKUIKOCTEHU U I'a30B 3e

5 PaBoTa, MOLHOCTS 14 2 1 bu6mmoreka [IOK

’ ’ https://m.edsoo.ru/ff0a03
OHCPIHUiA 78
6 ToBTopente 2 1 https://lesson.edu.ru/ca
talog/03/07
Bcero 68 7 9
8 ki1acc
Y4yeOHO-TEMATHYECKHII IJIaH
2 yaca B HeJeJIl0, BCero - 68 u.,
Ne Kouunuect Koua-Bo Kou-Bo A(m)OP
Tema BO KOHTPOJIBH | J1a00paTo
qgacoB bIX PHBIX
pador pador

1 TerToBLIE SBTCHILA 32 1 3 https://lesson.edu.ru/catal

0g/03/07

3 DeKTpUYecKre 29 2 5 https://lesson.edu.ru/catal
SIBIICHUS 09/03/07

4 5 1 2 https://lesson.edu.ru/lesso

n/2052a622-b991-41ac-
QHGKTpOMaFHHTHBIe 8968-
ABIICHHA 666647fhd5cc?backUrl=
%2F03%2F08

5 CBETOBBIC SABJICHUS 11 1 bubnuoteka [JOK

6 Oo6oOmaromee 1 1 bubmuoreka [{OK
IIOBTOPEHHE
Bcero 68 4 11

9 kaacce
Y4yeOHO-TEMATHYECKHI IIJIaH
3 yaca B HeAeII0, Bcero - 1024.,
Ne Koanuec | Koa-Bo Koa-Bo
Tema TBO KOHTPOJI | JadopaTto I(m)OP
qgacoB BbHBIX prIX
padort pabdort

1 34 2 2 https://academy-
3aKOHEBI ABIKEHUS U
B3AMMOCHCTRIS Tel content.apkpro.ru/lesson/

c4747df8-90d3-4660-
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https://lesson.edu.ru/catalog/03/07
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/catalog/03/07
https://lesson.edu.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc?backUrl=%2F03%2F08
https://lesson.edu.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc?backUrl=%2F03%2F08
https://academy-content.apkpro.ru/lesson/c4747df8-90d3-4660-9e57-07bf4c7d006c
https://academy-content.apkpro.ru/lesson/c4747df8-90d3-4660-9e57-07bf4c7d006c
https://academy-content.apkpro.ru/lesson/c4747df8-90d3-4660-9e57-07bf4c7d006c

9e57-07bf4c7d006¢
2 15 1 1 https://academy-
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1 BOJHBL 3BYK b3a89c82-1ab5-4148-
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