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[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHUM M TpeOOBAaHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTElIbHOM MPOrPaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (penepanbHON padoyelt mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpamMMmbl 1O (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aldi0 HU3yYeHHs
¢u3nKkn Ha AESATETHbHOCTHOW OcCHOBE. B mporpamme mo (¢u3uKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu Tpeboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHmsl.

[Iporpamma 1o gu3MKe ycTaHABIMBAET paclpeeieHe yueOHOro Marepuania
1o rojaMm oOy4yeHus (IO Kilaccam), MpejiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOIO COAEpKAHUS U
y4€Te BO3PaCTHBIX OCOOEHHOCTEN 00yUYaroIuXCsl.

[Iporpamma 1o @usuke pazpaboTaHa ¢ LEIbIO OKAa3aHUA METOAUYECKOM
MIOMOIIIM YYUTEINIO B CO3JaHUH paboveil mporpaMmMbl IO y4EOHOMY MPEAMETY.

®dusuka SBIAETCA CHUCTEMOOOPA3YyIOIUM  JJIsi  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JI€XKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XUMHEH, OWOJIOrHMel, acTpoHOMHEH u (GU3HUIECKOMN
reorpaueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYIO KapTUHY MHpa,
OpeOCTaBsieT HamOojee sACHble 00paslbl MPUMEHEHHs HaydHOTO METOa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHUS JOCTOBEPHBIX 3HAHUM O MUpE.

OpHa Y3 IaBHBIX 3a/lady (PU3MYECKOro OOpa3oBaHUSl B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe Y 00 y4aroImmnXxcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEAINOJaraeT OBJaJICHUE
CIEYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBIICHHUS;

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCJIEI0BAaHUS;

e MHTEPIPETUPOBATH TAHHBIE U UCIIOJIb30BATh HAYYHBIEC OKA3ATEIbCTBA
IS TIOJTy4€HUS BBIBOJIOB.

[enn wusydeHuss ¢GU3MKKM HA YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
onpezaenensl B KoHuenmuu mnpenonaBanus ydeOHoOro mnpeamera «®Pusnka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit dDeneparuu, peamu3yronux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pelIeHUEM



Konnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [TK-4BH).

e uzyyeHust pu3UKHU:

e IpUOOpPETEHNE HHTEpECa W CTPEMJICHHA OOYJaronmmxcsi K HaydYHOMY
W3YyYEHUIO TPUPOMBI, PA3BUTHE HUX HWHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIE€ MO3HAHWUS M (POPMUPOBAHUE
HCCIIEA0BATEIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

 hopMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJibTaTa U3y4eHUS OCHOB
CTpOEHUsI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e hopMupoBaHHre TpPEACTABICHUN O POMU (DU3UKH I PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TPEACTABICHUA O  BO3MOXHBIX  chepax  Oynyuieit
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmxeHre 3TUX Leled OporpaMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO

o011ero oOpa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4.:

eNIpUOOpPETEHNE 3HAHUW O  JUCKPETHOM CTPOEHUM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

e IPUOOPETCHUE YMEHUW OMUCHIBATHL U OOBACHATH (PU3NUECKUE SIBICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUI;

*¢OCBOCHHE METOAOB PEIICHUSI MPOCTEUIIUX PpACUYETHBIX 3a1ady ¢
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 3371aY;

epa3BUTHE YMEHMUI HAOIIOJATh MPUPOAHBIC SBJIICHUS U BBINOJHATH OMbBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ HHpopMalnuend (U3NUECKOro COJIEpP KaHMS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

¢ 3HAKOMCTBO €O chepaMu MpodheCcCUOHATBHON JeATETLHOCTH, CBSI3aHHBIMU C
(¢u3uKONW, W COBPEMEHHBIMHU TEXHOJOTUSIMU, OCHOBAHHBIMU  Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha uzydenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 "yacoB (2 yaca B HeJeN0), B 8
Kjacce — 68 yacoB (2 vaca B HefAenwo), B 9 kiacce — 102 gaca (3 yaca B HeIeIO).

[Ipennaraemsiii B nmporpamme 1o (pusuke nepedeHp 1ad0paTopHBIX paboT U
OITBITOB HOCUT PEKOMEHAATEIILHBIN XapaKkTep, YUUTEIb JIeJaeT BEIOOP POBEICHUS



1a00paToOpHBIX pPabOT U OMNBITOB C YUYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH
00y4Jarommxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 33/IaHHM, MpejiaraéMbIX B paMmKax

OCHOBHOT'O rOCYIApCTBEHHOI0 3K3aMeHa 110 (PU3UKE.
1. COJEP KAHUE OBYYEHUSA

7 KIIACC

Paznen 1. ®usuka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupone. SBienus npupoasl. OUBNUECKHUE SIBICHUSA:
MEXaHUYECKUE, TeIUIOBbIC, JIEKTPUUECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuyuHBL. M3Mepenne @usnueckux BenuMuuH. DPu3nyecKue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas cuCTeMa €IMHULL.

Kak ¢wmsuka w gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TIPUPOIY.
EcTtecTBeHHO-HayuHBI METOJ] TO3HAHMS: HAOIIOJEHHE, MOCTaHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUMOTE3, OOBICHEHUE
HabmogaemMoro siBneHus. Onucanue PU3NIECKUX SBICHUN ¢ TOMOIIBIO MOZEIEH.

Hemoncmpayuu.

1. MexaHn4deckue, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIE

SIBJICHUS.

2. Dusuyeckue NMpuOOPHI U MPoLEeypa MPSMBIX U3MEPEHUN aHAJTIOTOBBIM U

1M (ppOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimol.
1. OmnpeneneHue LEHBI JEICHUS MIKAIbl U3MEPUTEIBLHOr0 Ipudopa.
2. M3mepeHue pacCTOSHUM.
3. M3mepenne o0bEMa KUIKOCTH U TBEPAOTO TEa.
4. OrnpeneneHue pa3MepoOB MAJIbIX TEIL.
5. M3mepeHne tTeMnepaTypbl HOPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue wuccieoBaHUs IO MPOBEPKE TMIIOTE3bI: JANbHOCTH MOJETA
niapvKa, MyIeHHOI0 TOPU30HTAIBHO, TeM OOJbllIe, 4eM OOJbIIE BHICOTA
MyCKa.

Paszgea 2. [lepBoHayaibHbIC CBEACHHS O CTPOCHHMHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl H  MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKAa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenne wyactuil BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YacTHI[ C
TeMreparypoil. bpoyHoBckoe paBwkenme, auddys3us. BzanmmomelicTBue YacTHIl
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpucTa/IMuecKkux) Tea. B3auMocBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBUKEHUS.

2. HaGmoaenue nuddysumn.

3. HaGmronenue — siBneHU#,  OOBSCHSAIOMIMXCA  NPUTSHKEHUEM WM

OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopuosie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM PpsAa0B (C  HCHOJb30BAaHUEM

dotorpaduii).
2. OmbITH O HAOTIOICHHUIO TETUIOBOTO PACITUPEHUS Ta30B.
3. OmbITHI MO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:KeHHe U B3aUMOelicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SlBnenne wmHepuuu. 3aKOH WHEpUMHU. B3auMonencTBHE TEl Kak NMpUYMHA
U3MEHEHUSI CKOPOCTHM JBWKEHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTtHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJWYECTBOM MOJEKYJI B €IUHUILIC
00BEMa BelecTna.
Cuiia KaK XapakTepUCTHKa B3auMoJielcTBUs Ten. Cujla ynmpyrocTd M 3aKOH
I'yka. M3MepeHne Cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJI€HUE TATOTEHUS U CUJIA
TskecTd. Cuila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJICHHBIX IO OAHOM mpsiMoil. PaBHOonelcTByromas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MOKOsI. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MexaHU4eCKOTo JBMKEHUS Tea.
2. M3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HabGmronenue siBeHUS] HHEPLIMH.
4. HaOmoneHue n3MeHEeHUs! CKOPOCTH IIPH B3aMOJECHCTBUU TEIL.
5. CpaBHEHHE Macc 0 B3aUMOZECHCTBUIO TEN.
6. Cno)xeHue CUII, HAIPABJIECHHBIX 110 OJHOU MPSMOU.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJH JIEKTPUUECKOTO aBTOMOOUJISL U TaK JaJiee).

2. OmpepeneHue CpelHEW CKOPOCTH CKOJBXKEHHsS Opycka WM IMIapuKa TI0
HAKJIOHHOM TIJIOCKOCTH.

3. Omnpenenennie JIOTHOCTH TBEPAOTO TEA.



4. OmbITHI, JEMOHCTPHUPYIOUIUE 3aBUCUMOCTb pacTsKeHUs (nedopmalun)
MPYKUHBI OT TPUIIOKEHHON CHUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHHS OT
BECa TeJla U XapakTepa COIPUKACAIOIIMXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHne TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHBIIICHHS M YBEJIMUCHUS JaBieHus. J[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEéMa, Temmeparyphl. llepemaya maBieHuUs
TBEPIBIMU TEJIaMH, KUAKOCTIMU M razamu. 3akoH I[lackans. I[lHeBMaTmueckue
MaIuHbBL. 3aBUCUMOCTh JAaBJICHHS JXUJIKOCTH OT TIyOWHBI. [mapocraruyeckuii
napajgokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckiue MeXaHu3Mbl.

Atmocdepa 3emnn u atmochepHoe naBinenue. [IpuumHBI CyliecTBOBaHUS
Bo3ayIIHON 000j0uku 3emin. OnbiT Toppuuennu. W3mepenue atmochepHOro
JaBjieHus. 3aBUCUMOCTh aTMOC(EpHOro J1aBJIeHUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11t m3MEpeHus aTMOC(PEPHOTO TaBICHHUS.

JlerncTBre KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITaKMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBI.

Ilepenayva naBneHUs KUJIKOCTHIO U Ta30M.
CooOmraromuecs: COCy/Ibl.

['mpapaBnuueckuii mpecc.

[IposiBnenue nercTBrUs aTMOC(HEPHOTO TaBICHUS.

AL A

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT 00BEMa MOTPYKEHHON YacTh

TeJla U TUIOTHOCTH YKUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YCIOBHE IJIaBaHUS TEJI: TJIABAHWE WM MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOILIECHUS MUIOTHOCTEN TEJIA U )KUAKOCTH.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCTH TeJIa.

2. OmpenenieHHE  BBITAIKUBAIOLIECH  CHJIBI, JCHCTBYIOIIEWM Ha  TENo,

IIOI'PYKEHHOE B JKUIKOCTbD.

~

3. IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOLIEH CHJIBI, JEMCTBYIOIIEN HA TEIIO
B JKUJIKOCTH, OT MAcChl TeJIa.

4. OmpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAKOLIEH  CHJIBI,
JIEHCTBYIOIIEH Ha Telo B JKUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT IVIOTHOCTHU KUJKOCTH.

5. KoHcTtpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKA W
onpeaeseHue €€ rpy30noabEMHOCTH.



Paznen 5. PaGora u MOIIHOCTB. JHEPruUs.

Mexanunudeckasi padbota. MOIIHOCTb.

[IpocThie MeXaHM3MBL: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus ppluara. [IpuMmeHeHue mpaBuiia paBHOBECHUS phluara K OJIOKY.
«3onoroe mnpasuino» Mexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KuHeTHueckass M INOTEHIMAIbHAs SHEPIUs.
[IpeBpamienne 0JTHOrO BUJ1a MEXAHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopmnuvie pabomul u onvimol.

1. OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUHU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycioBUil paBHOBECHS pblyara.
3. Hsmepenne KIIJ] HaKTOHHON IIOCKOCTH.

4. H3ydyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIHH.
8 KUIIACC

Pa3znen 6. TenoBblie AiBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKOU TEOPUU CTPOEHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOWU TEOPHH.

Mogenu TBEPAOro, MKHUIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucranmmueckue n amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEI HA OCHOBE IMOJOKEHUNH MOJEKYISIPHO--KUHETUUYECKON TEOPUHU.
CmauuBaHue U KanWUISIpHbIE sIBJIEHUS. TeIIoBoe paclIMpeHUe U CxKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBEO TEILIOBOTO JIBUKEHUS
gacTull. BuyrpenHss sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH DSHEpPruu:
TeIIonepeaada u COBEpIIICHUE paboTHI. Buasi TeIIONEepeaauH:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Iy4CHUE.

KonuyecTBo TemioTel. Y aenbHas TEMIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHeHuUE TemjoBoro Oananca. [lnaBnenue wu
OTBEP/ICBAHNWE KPUCTALIMYECKUX BEIIECTB. Y AElbHAs TEIUJIOTAa IIJIAaBICHHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenuwe. Kumnenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JTaBJICHUS.

BrnaxnocTs Bo3nyxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIIOTa CrOPaHHUSL.



[Tpunuuner pabotbl TeruioBbiX ABuratenedt KIIJ[ TerutoBoro aBurarers.

TenmoBble IBUTATEIN U 3alIATA OKPYKAIOIICH CPEbI.
3aKOH COXpaHEHUS U MPEBpAIEHUS YHEPTUU B TEIUIOBBIX ITpolieccax.
Hemoncmpauuu.

1.

2
3
4.
5

v L N

10.
11.
12.
13.

Hab6mtoienrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysum.

HabGmonenue siBjaeHUY cMadYrBaHUs M KaIMMILISIPHBIX SBICHUH.
HabtoieHre TemioBoro paciupeHust Tell.

N3MmeHeHnre naBieHUs ra3a IMpH U3MEHEHHH OOBbEMa M HArpeBaHUM WIIH
OXJIaXKJICHUU.

IIpaBuna n3smMepeHus: TeMnepaTypsl.

Bunae! Termonepenaymu.

OxJtaXkieHue Mpu COBEPIIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CHJIAMH.
CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
Habmronenne kuneHus.

Habmto/ieHre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHUH.
Mojienm TeNI0BBIX JBUTATEIICH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHHIO JCHCTBUS CHUIT MOJICKYIISIPHOTO TIPUTSIKEHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOW COJIM WJIM caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEIL

OnpeneneHue 1aBJieHUs BO3AyXa B OAJIJIOHE ITTPUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro
00BbEMA U HArpeBaHUS WM OXJIaXKICHHUS.

[IpoBepka runoTe3bl TMHEUHOW 3aBUCUMOCTHU JJIMHBI CTOJIOWKA JKUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenrie u3MeHEHHs BHYTPEHHEW OJHEpruu Teja B pe3yJibTare
TEIUIoNepeaay U padOThl BHEIIHUX CHIIL.

HccnenoBanue siBieHUS TEIJI0O0OMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsiuer BOJBI.

Omnpenenenye  KOJMYECTBA  TEIUIOTHI, ITOJYYEHHOIO BOJAOM  NpH
TEMJI000MEHE C HArpeThiM METAUTMUECKUM ITUITMHAPOM.

Onpenenenne yaeIbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCnapeHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Ornpenenenne yaeapbHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. diekrpudeckre 1 MAarHUTHbIE SIBJICHMUS.



Onektpuzauus Ten. [[Ba pona 3neKTpuyYecKuX 3apsanoB. BzaumonenicTBue
3apsokKeHHBIX Teln. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJIMUMHBI 3apsAJI0B U PACCTOSHUS MEXK]Y TE€JIaMU).

Onextpuueckoe mnoJie. Hampsox€HHOCTB 3yeKTprueckoro moss. IlpuHnummn
CYNEepHO3ULUHN PIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3aps/l.
Crpoenune aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3apsiia.

DNEKTPUYECKUA TOK. YCIIOBUSL CYHIECTBOBAHUS DSJIEKTPUUYECKOTO TOKA.
Hcrounuku mocTossHHOrO ToKa. J[eWCTBUS DJIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKHUI TOK B )KHJIKOCTSAX U raszax.

Onektpuueckas 1enb. Cunma Toka.  DJIEKTPUUECKOE  HaNpshKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
sl ydactka nenu.  [locimegoBarenpHOE W IAapajvieNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota u MOIIHOCTH »AJIEKTPUYECKOrOo Toka. 3akoH Jlxoymsa—JleHia.
DneKTpuYecKre ey U MOTpeOUTENH dIEKTPUUECKON s3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrossHHbIE ~ MarHuThl.  B3auMOJEWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHOE 1moje 3eMJIM U €r0 3HAa4eHHUE JUIsl J)KU3HU Ha 3eMUIe.
OnmeiT  Opcrena. MarauTHoe MOJE  DJIEKTPUYECKOTO TOKa. IIpumeHeHwme
3JIEKTPOMArHUTOB B TEXHUKE. /[eliCTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
DNeKTpoJBUraTe b IOCTOSIHHOIO TOKa. VCronb3oBaHUE 3JIEKTPOJIBHUrareicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABnenue snexkrpoMarauTHo uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. CnocoObt MOJIYYEHUS AIEKTPUYECKOU DHEPIUH.
DNEeKTPOCTAHIIMKA Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DJeKTpHU3alus TEL.

JIBa pona 3JIEKTpUYECKUX 3apsAI0B U B3AUMOJIECVCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTAaTUYECKAsT NHIYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsa0B.

IIpOBOIHUKH U JUDIIEKTPUKH.

MopaennpoBaHue CUIOBBIX JUHUN dJIEKTPUUECKOTO TTOJIA.

HcTOYHMKY TOCTOSSHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

W P N U kR WD

10. DJIEKTPUYECKUHN TOK B KHUJIKOCTH.
11. ["a30BbIM pa3psia.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHne cuiibl TOKa aMIIepMETPOM.

N3MepeHne 3eKTpuIeCcKOro HarpsKEHUS BOJIbTMETPOM.

Peocrar n Mara3suH cOnpoOTHBIICHUM.

BzaumoneiicTBrE MOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTHU Pa3eIeHUs TOJKOCOB MarHuTa.
MoennpoBaHue MarHUTHBIX TOJIEH MTOCTOSSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJje ToKa. JIEKTPOMarHur.

JlercTBMEe MarHMTHOTO TOJI Ha MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHYKIIWH.

Oneitel @apajes.

3aBUCUMOCTh HAIlPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopmuusie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITel MO HAOMIONCHUIO HJCKTPU3ALMU Tel WHAYKIHEH U 1Opu
CONPUKOCHOBEHHUH.

HccnenoBanne JEWCTBHUS JJIEKTPUYECKOrO TMOJII HA MPOBOJHUKU U
JTUDJICKTPUKH.

COopka 1 npoBepka padOThI JIEKTPUUECKOM 11EMH MOCTOSTHHOTO TOKA.
N3MmepeHue u peryampoBaHUE CUJTbI TOKA.

N3mepenue u perynupoBaHue HAMPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4Yepe3 PEe3UucTop, OT
COMPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COMPOTHUBIICHHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIONAAU MOMEPEYHOro
CEUEHUs U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUSI HANPSHKEHUH TMPU  TMOCIEA0BATEILHOM
COCIMHEHUU JIBYX PE€3UCTOPOB.

[IpoBepka mpaBwia Al CUJBI TOKAa NpPHU MapajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenennie pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3nucTop.
OrnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucTope.

HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKY, OT
HaIlpsDKEHUS HA HEW.

Onpenenenne KIIJ narpesarensi.

HccnenoBanre MarHuTHOTO B3aUMO/IEHCTBHSI TTOCTOSTHHBIX MarHUTOB.



15. I3yyeHre MarHuTHOTO IOJS IOCTOSIHHBIX ~ MarHUTOB TP HX
OOBEAMHEHUU U Pa3/ICTICHUN.

16. MccnegoBanue NerCTBUA JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKH C TOKOM W MAarHuTa OT CHJIBl TOKa W HAINpaBlCHHS TOKA B
KaTyILKe.

18. M3yueHne AeiCTBUS MAarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3yueHue padoThl JIEKTPOIBUTATEIS.

20. U3mepenne KIIJI anekTpoaBUraTteabHOM YyCTAHOBKHU.

21. OnbITBIL TIO  WMCCJIEAOBAHUIO SIBJICHUSA SJEKTPOMATrHUTHOM WHIYKLIMU:
WCCIICIOBAHNE W3MEHEHWW 3HAYEHHS W HANpaBJICHHUS WHIYKIHOHHOTO

TOKA.
9 KIIACC

Pa3znen 8. Mexannueckue iBJICHHS.

Mexanudeckoe naBHkeHue. MarepuanpHas Touyka. Cucrema  OTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIBI)KEHMs. PaBHOMEpHOE MNpsSMOIMHENHOE
nBrxenue. HepaBHoMepHoe npsMonnHelHOoe ABukeHue. CpeqHss 1 MIHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHeHoe aBuxkeHHe. (CBoOOaHOE
nagenue. OnbITel [ ammiest.

PaBHOMepHOE nBHXKeHHE TO OKpyKHOCTH. Ilepmon m yactora oOpaieHus.
JIuHeiHasa u yriaoBas CKOpOoCTU. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

Ilepsolii 3axk0oH Herotona. Bropoit 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IpuHIUI CyNEPIIO3ULINU CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TpEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJHOIO
naneHus. JlBwkenune mianer BOKpyr ComnnHpa. IlepBasg kocMudeckass CKOPOCTb.
HesecomocTts u nieperpysku.

PaBHoBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpaieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynee Tena. M3meHeHne umnyinasca. MMnyinse cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTUBHOE NBUIKECHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa CHJI TSXKECTH, YHNPYroCTH,
TpeHus. CBsA3b SHEPruM U padboThl. [loTeHIManbHas dHEprus Teja, MOJAHATOrO Haj
MOBEPXHOCTHIO 3eMJM. [loTeHIIManbHAs1 SHEPTUsl CKaTOU NpyXUHbL. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPI'uHu.

Hemoncmpauuu.



o vk~ w

10.
11.
12.
13.
14.
15.
16.

Hab6mroieHre MeXaHM4eCKOro JBHKEHHS Tela OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHHE NyTE€d W TPACKTOPUM JIBUKEHHS OIHOTO M TOrO XK€ Tena
OTHOCHUTEJBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKopoCcTH U YCKOPEHHUS IPSAMOJIMHEWNHOTO JBUKECHUS.
HccnenoBanue mpru3HaKoOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGmroieHre nBMKEHUS Tella 10 OKPY>KHOCTH.

Hab6mtoienre MexaHu4ecKuX SIBJICHUH, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JIBM)KCHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHS Tejla OT MAacChl Tela W JIEUCTBYIOLIEH HAa HEro
CHJIBI.

Habmtoienre paBeHCTBa CUIT TTPU B3aUMOJICHCTBUU TE.

N3meHeHue Beca Teia Npu yCKOPEHHOM JBUKCHUH.

Ilepenaua nmmyJibca Mpu B3auMOICUCTBUU TEI.

[IpeoOpa3zoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITYJIbCA ITPU HEYITPYTOM B3aUMOICVICTBHM.

CoxpaHeHne UMITYJIbca IMPH a0COIOTHO YIIPYI'OM B3aUMOICHCTBHH.
HabmtoieHre peakTUBHOTO IBUKEHUSI.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPH CBOOOHOM TaJICHUH.
CoxpaHeHne MEXaHUYECKOM SHEPTUU TIPU IBUKECHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTpynpoBanue TpakTa Mg pa3roHa U JAITBHEUIIErO0 PaBHOMEPHOTO
JIBIDKEHUS IAPUKA UM TEIICHKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM ABMXKCHHS
HIapuKa Mo HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpeHHsI Tella NpPU PaBHOYCKOPEHHOM JBIXKEHUH TIO
HAKJIOHHOMW IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM
JIBKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JABIDKCHHH 0Oe€3
HAYaJbHOW CKOPOCTH IYTH OTHOCATCS KaK psAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOILIME POMEKYTKH BPEMEHH OJIMHAKOBBI.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHUSI.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Ompezenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMXKEHUU TeJa
10 TOPU3OHTAILHOW TOBEPXHOCTH.

10. Onpenenenue pabOThl  CUJIBI  YOPYrOCTH MOpU TOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBHXKHOTO U MTOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUs DHEPTUH.

Pazgen 9. Mexannveckue KoJ1e0aHUSA U BOJHBIL.

Konebarensnoe aBuxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUMN: IEpUOI,
4acToTa, aMIUIUTyaa. MaremaTnieckuil U MpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPHU KOJICOATEITHHOM JIBUKECHUMU.

3atyxawomue — KojeOaHusa.  BbeIHyXJIeHHbIe  KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBolcTBa MexaHuWdyeckux BoiH. [IpomonbHble U
MONEepeYHble BOJIHBL. J[JIMHAa BOJHBI W CKOPOCTh €€ pacnpoCTPAHEHUSI.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. MHQpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne kosjeOaHUM Ted IO ACUCTBHEM CHIBI TSDKECTU W CHIIBI
YOPYTrOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabmroieHne BRIHYKICHHBIX KOJICOaHU U pe30HaHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJCIIHN).
HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTHYECKHI pE30HaHC.

Jlabopamopmuovie pabomel u onvimel.

1. OmpeneneHue 4YacTOThl W Tepuoja KojebaHWW MaTEeMaTHYECKOTO

SANE L

MasTHUKA.

2. OmpeneneHue 4acTOTHI U Mepro/ia KoJIeOaHu MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHoAa KojleOaHWN MOABEIIEHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEPHUOJIa KOJIEOAHUM MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHMMOCTU MEpUOJA KOJeOaHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  Iepuoja  KoseOaHUi
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOAHOIO NaIeHuUs.

Paszgen 10. DnekTrpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.



DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBolicTBa
3JEKTpOMarHuTHeIX BOJH. [llkana »neKkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupona ceera. CkopocTh cBeTra. BOIHOBBIE CBOWMCTBa
CBeTa.

Hemoncmpayuu.

1. CBoiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BoiHOBBIE CBONCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIILHOTO

Tenedona.

Pa3nen 11. CBeToBbIe IBJICHUS.

JlyueBass  Mopmenb ~ cBera. HUcrounukn  cBera. [IpsamosnunerHOoe
pacnpocTtpanenue cgera. 3armeHust Comnua u Jlynsl. Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHus cBera. [lomHoe BHYyTpeHHee
OTpaxeHue cBeTa. Mcnonb30BaHUME TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xon gnyweir B JsmH3e. Onrtuueckas cucrema (¢oToanmnapara,
MUKpOCKONa M TeJeckomna. ['J1a3 Kak onTuyeckass cucTteMa. bam3opykocTb u
JAIbHO30PKOCTb.

Paznoxxenne Oemoro cBerta B coekrp. Omnbitel Hpilotona. CrnoxeHue
CIEKTPAJIbHBIX I[BETOB. Jncnepcus cBera.

Hemoncmpayuu.

IIpsamonrHENHOE pacIpOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tomyuenune n300pa>keHUM B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiieHue cBera.

OnrTuyeckuii CBETOBOJ.

Xon nydeit B coOuparorieit TmH3e.

XoJ JIyder B paCCEUBAIOIIECH JIMH3E.

[Tonydyenne n300paxeHU ¢ MOMOIIBIO JTUH3.

[TpuHiun aeiicTBus (oToarmapara, MUKPOCKONA U TEJIECKOMA.

10. Mopnens ri1a3sa.

11. Pa3noxxenue 0eaoro cBeTa B CHEKTP.

12. [lonydyenue Genoro cBeTa Nnpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuosie pabomul u onvimel.

1. HccnenoBanue 3aBUCHUMOCTH YIJla OTPaXEHHUsS CBETOBOI'O Jy4ya OT yrja
MaJICHUs.
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2. MBydyeHue xapakTepuCTUK U300paxeHUs MPeIMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIUIAa IIPEJIOMIIEHHS CBETOBOIO Jiyda OT yria
MTaJICHUS HA TPAHUIIE «BO3LYX—CTEKIIO».

4. Ilonyuenue n300pakeHU ¢ MTOMOIIbIO COOMPAIOLIEH JIMH3BI.
Onpenenenue GOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIbI cCOOMparomiei
JIMH3BL.

6. ONBITHI MO PA3JI0KEHNIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHIPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
I[BETOBBIC (DUITHTPHI.

Paznen 12. KBanToBbIe siBJIeHUS.

OmnbiTel Pesepdopna u mmanerapuas Moaens aroma. Moxaens aroma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHeHyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, Oeta- 1 ramma-uznydeHus. CTpoeHrne aTOMHOTO
anpa. HykimonHas wMopens aromHoro sapa. Msorombel.  PannoakTuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsAJ0BOrO M MacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX snep. CBs3b MacChl M 3HEpruu. Peaknum cuHTe3a U
nenenus siaep. Mcrounuku sueprun ConHna u 3B€37.

Snepnas sHepreruka. JleMCTBHS paguOAKTUBHBIX H3JIYYEHUW HA IKUBBIC
OpPraHHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4EHHUs U MOTJIOIIECHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bomopoza.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. Paborta cuérunka MOHU3UPYIOLINX U3TYIEHUH.

6. Peructpaiius usnydeHusi IpUpOAHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOumroneHue CIUIONIHBIX U TMHEHYATBIX CIIEKTPOB U3yUCHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHHE HDHEPIMM YacCTULBI 110 TOPMO3HOMY

nytH (1o gororpadusm).

3. M3mepeHue paagoakTUBHOTO (hOHA.

IHoBTOpHUTE1LHO-00001AKOLIIMIT MOXYJIb.

[ToBTOpHUTENHHO--0000IAIOIINI MOy Ib IPEJHA3HAUEH JIJIsl CUCTEMATU3ALUN
U 0000IIeHUsT MPEIMETHOrO  COACpKaHMS UM ONbITa  JESATEIbHOCTH,
IprOOPETEHHOTO NPU U3YYEHUH BCETO Kypca (GU3MKH, a TaKKe JJIS OArOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3MKe s 00ydaroumxcs,
BBIOpABIINX 3TOT y4E€OHBIN MpeaMeET.



[Ipy M3ydeHHH NAHHOIO MOAYJIS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NESITEeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CNeUMBAETCs JOCTHXKEHUE NMPEIMETHBIX U
METallPpEIMETHBIX  I[UIAHUPYEMBIX  PE3YyNbTaToB  00ydeHus, (opMHUpyeTcs
€CTECTBEHHOHAY4YHAsi T'PaMOTHOCTH: OCBOCHHE HAy4YHBIX METOIOB HCCIICOBAHMS
ABJICHUA TPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMHU OOBSACHATH (hU3HUYECKUE
ABJICHUSA, IPUMEHsS IIOJy4CHHBbIE 3HAHUA, pelarb 3aJadyd, B TOM YMHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyuHUMIIHATBHO IEATEIBHOCTHBIM XapaKTEP HAHHOTO paslejia peaau3yercs
3a Cu€T TOro, 4YTo OOyYarouluecs BBIMOMHSIIOT 3aJaHHsl, B KOTOPBIX UM
NIPENJIaracTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUN PACIIO3HABATH M HAYYHO OOBSICHATH
¢u3nyecKue sIBICHUS B OKPYKAIOIIeH MPUPOJIe U TTIOBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HayUYHbIE METO/bl UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIIOTES U MTOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBbI HaMOOJIeE BAXKHBIX JOCTHMIKEHHII COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA NPEBPAIICHUS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
JHEPIUH.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
o ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABICHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbBIX
pE3yJbTATOB.

B pesynbTaTte nzyuenus UMKy Ha ypOBHE OCHOBHOTO OO0IIero o0pa3oBaHus

y oOyuatomierocs: OynyT cOpMUPOBAHBI CIEAYIONMIUE JIMYHOCTHBIE PE3yJIbTaThl B
YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHUS:

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOU
bu3nyecKoil HayKu;

— [IEHHOCTHOE OTHOLIEHHUE K JTIOCTHKEHHUSIM POCCUNUCKUX YUEHBIX --(PU3UKOB,;

2) rpasKIaHCKOr0 M JYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJI€HHH OOIIECTBEHHO 3HAYUMBIX
U OTUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUUYECKUM TMPUMEHEHHEM
JTOCTHKEHUN (PU3UKU;

— OCO3HAaHHME BaXKHOCTU MOPAJIbHO--3TUYECKUX NPUHIUIIOB B JESATEIbHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUATHE ICTETUYECKUX KAa4eCTB (PU3MUECKON Hayku: €€ TapMOHHYHOIO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O IO3HAHMS:

— OCO3HaHHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXKHEMIIEH COCTABIIIOLICH
KYJIbTYPHI;

— pa3BUTHE HAay4yHOM JHOOO3HATEILHOCTH, MHTEpPEca K MCCIEN0BATEeIbCKOU
NEATEIbHOCTH;

5) <¢opmupoBaHus  KYJLTYPbI 3A0pPOBbSI M  3MOLMOHAJILHOIO
OJlaromosyyms:

— OCO3HaHUE I[IEHHOCTH O€30MacHOro obOpas3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUil O€30MAaCHOr0 TMOBEACHUS Ha
TpPaHCIOPTE, HAa JOpPOTax, C BJIECKTPUUYECKUM M TEIUIOBBIM OOOPYJOBAaHHEM B
JIOMAITHUX YCIIOBUSX;

— c(opMupOBaHHOCTh HaBbIKa pedaeKkcuH, MpPU3HAHUE CBOETO IIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPYroro 4eIoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:



e — AKTUBHOE y4YacTH€ B PEIICHUM MPAKTUYECKHX 3ajady (B paMKaxX CEMbH,
oOpa3zoBaTelbHON  OpraHu3aluy, Topoja, Kpasi) TEXHOJOTHYECKOW U
COLIMAJILHOM HAIMpPaBJICHHOCTH, TPEOYIOUMX B TOM YHCIEe U (DUIUIECKUX
3HAHUM;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOQeCcCuii, CBI3aHHBIX C (U3UKOM;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHUEHTAllMA Ha TPUMEHEHHE (PU3NYECKUX 3HAHUW I PEIICHUs 3a1ad B
00JacTH OKpY’KalomIed CpeJbl, IJIAaHUPOBAHMS TIOCTYNKOB W OIEHKH HX
BO3MOXHBIX MIOCIEACTBUH JIJIsI OKPYXKAKOLIEH CPEbL,

e — OCO3HaHHE TJIOOATHLHOTO XapaKTepa AKOJOTHMUYECKUX MPOOJIeM M MyTeW ux
peuieHus;

e §8) azjanTanMuM K M3MEHAIIIMMCH YCIOBHUSAM COLHUAIBHOM M INPHUPOAHON
cpeabl:

e — TMOTPEOHOCTH BO B3aUMOJCHCTBUU TMPU BBINIOJHEHUU HCCIECIOBAaHUN U
IPOEKTOB (DU3UUECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYrux;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
NEeATEeNLHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM uncie GOpMYIHUPOBATH
UJIeH, TIOHSTHUSI, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHHUE JACPUIIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JIaCTH
busuky;

e — IUIAHUPOBAHHE CBOETO Pa3BUTHA B NPUOOPETEHUU HOBBIX (HU3UUYECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3M IPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHUEM (PU3HUECKUX 3HAHUI;

e — OIEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXXHBIX TJI00ATTBHBIX MTOCIIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympTaTe OCBOCHHS MpOrpaMMbl 1O (PM3MKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanusi y o0ydarorierocst 0ynyT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIONIUE T03HABATEIbHBIC YHUBEPCAIBHBIC YUeOHBIC CHCTBHUS,
KOMMYHUKATUBHBIC  YHHBEPCAIbHBIC  Yy4eOHBIC  JICHCTBHUS,  PETYJIATHBHBIC
YHUBEpCAIbHbBIC YICOHBIC ICHCTBUSI.

IlosHaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUS



Ba3oBble Jornueckue aeMcTBUA:

eBBISBIISITH W XapaKTEpU30BaTh CYIICCTBEHHBIE MPHU3HAKU OOBEKTOB
(sBIEHUI);

e YCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KJIacCU(PUKAIIMUA, OCHOBAHUS IS
000011IEHNS U CPAaBHEHUS;

* BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTHUBOpPEUUS] B paccMaTpuBaeMbIX (haKTax,
JTAHHBIX U HAOIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;

¢ BBISBIIATh TIPHUYMHHO--CJICJICTBCHHBIC CBS3M TPH HM3YyYCHUU (HU3HUCCKUX
SIBJICHUW W TPOIIECCOB, JI€NaTh BBIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUYEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBI3IX
(bU3HYEeCKNX BETUINH;

¢ CAMOCTOSITEJILHO BBIOMPATh CIOCOO perieHus yueOHOM (pU3ndecKoil 3a1auu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEIICHHs, BBHIOOP HamOomee
MOJIXOSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA .

* MCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKII HHCTPYMEHT MO3HAHMS;

* [IPOBOJIUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOXKHBIH
¢u3nyecKuil HKCHEPUMEHT, HEOOJbIIOE HCCaeA0BaHUE (PU3HUECKOTO
SIBJICHUS,

eOIIECHMBATh HA TMPUMEHHUMOCTh M  JOCTOBEPHOCTh  HMH(OPMAIIHUIO,
MOJTyYEHHYIO B XOJI€ UCCIICAOBAHUS UITH SKCTICPUMEHTA,

e CAMOCTOSTEJILHO (POpMyNIupoBaTh 00OOIIEHUSI U BBIBOJABI MO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOICHHS, OTIbITA, UCCIIEAOBAHMS;

¢ [IPOTHO3UPOBATh  BO3MOXKHOE  JajibHEHIIee  pa3BUTHE  (DU3MUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

 IPUMEHATHh PA3IMYHBIC METOJIbI, MHCTPYMEHTHI M 3allPpOChl MPHU TOUCKE H
orOope WHGpOPMAIMK WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOM
bu3ndecKoi 3a/1a4u;

e AHATM3UPOBATh, CUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh HH(POPMAIIHIO
Pa3IMYHBIX BUIOB B (JOPM TIPEICTABIICHNS;

¢ CAMOCTOSTEJIbHO  BHIOMpPATh  ONTUMAIbHYIO  (GOpPMY  TPEACTABICHUS
uHpopMallMl W WUTIOCTPUPOBATH pEIIaeMble 3aJaud  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpaduKoil 1 1X KOMOWHAITASIMH.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE YYeOHbIe 1eiiCTBUS:

eB XOZie OOCYXJEHHsI y4eOHOro Mmarepuasa, pe3yibTaTOB JIa00paTOPHBIX

paboT M MPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI U



BBICKAa3bIBaTh WJICH, HAIlCJICHHBIC Ha DPEIICHHE 3a/Ja4d W TOIepKaHue
OJaroxenaTeIbHOCTH OOIIEHUS;

e COMIOCTABIIATH CBOM CY)KJICHUSI C CY)KICHUSIMU IPYTHX YYACTHUKOB JTUAJIOTa,
OOHapYyXUBATh Pa3IUYUE U CXOJICTBO MMO3UIINH;

¢ BBIPOKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTAX;

o MyOJIUYHO TPEJCTABIATh PE3YJIbTAThl BBIITOJIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIIEOBAHMUS, TIPOCKTA);

¢ IOHUMATh W HMCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON ¥ WHIUBUIYaTbHOM
paboThI MPU PEIIeHNH KOHKPETHON (hU3UIECKOM MPOOIeMBI;

e IPUHUMATH IICJIA COBMECTHOH JEATEIHLHOCTH, OPTaHU30BBIBAThH JCHCTBHUS TI0
e€ [IOCTIDKEHUIO: pachpeleNiarTb poJjid, OOCYXAaTb MPOLECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIO/ICH;

* BBITIOJIHATH CBOKO 4YacTh pa0OTHI, OCTUTAs KAYeCTBEHHOTO pe3yJbTara Mo
CBOEMY HAIPaBICHUI0O W KOOPIWHHUPYS CBOM JEUCTBHUSI C JPYrUMHU
YJIeHAMU KOMaH/Ibl;

¢ OIICHUBATh Ka4eCTBO CBOEr0 BKJaJa B OOIMMIA TPOAYKT IO KPUTEPHUSM,
CaMOCTOATENHFHO C(HOPMYIMPOBAHHBIM yIACTHUKAMH B3aUMOICHCTBHS.

PeI‘yJISITl/IBHbIe YHUBEpPCAJTbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmusi:

* BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX, TPEOYIOUX ISt
peleHnst GU3NIECKUX 3HAHUM;

¢ ODUCHTHPOBATHCA B  PA3IMYHBIX  IOAXOJMAX  IMPUHATHS  PEIICHHM
(MHAMBUAYATbHOE, TPUHITHE PEIICHHS B TPYIe, NPUHITHE PEIICHHM
TPYIIIOit);

e CAMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peIieHuss (GU3NYECKONW 3a/aud WIIH
MJIaHa HCCIEIOBAHMS C YYETOM HMMEIOIIUXCS PECypCcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh Mpe/jiaraeMble BApUAHThI PEIICHUH;

e ICTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTE/JIEKT:

e 1aBaTh JICKBATHYIO OIEHKY CUTYAIlMH U Tpe/jiaraTh IiaH € N3MCHCHHUS,

e OOBSICHATh  MNPUYUHBI  JIOCTHOKEHHS  (HEAOCTHIXKEHHUsS)  pe3y/ibTaToB
NeATEIbHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OITBITY;

¢ BHOCUTh KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCJE B XOJ BBITIOJHEHUS
(Gbu3MUecKOro MCCJENOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, HW3MCHHBIIMXCS CHUTYalldld, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEM;

e OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IIEJH M YCIOBHIM;



* CTaBUTh €051 Ha MECTO JIPYIrOro YejaoBeKa B XOZ€E CIopa WM AUCKYCCUU Ha
Hay4HYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

e IPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelieHUH (PU3NUECKUX 3a]1ay WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

IMPEAMETHBIE PE3YJIbTATBI

K xoHiry o0yueHus B 7 kjiacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXxkaTh C(HOPMUPOBAHHOCTH Y 00YJaIOIIUXCS YMEHUI:

¢ MICTIONTH30BATh MOHATHS: (PU3NYECKUE U XUMUUICCKUEC SBJICHUS, HAOIIOACHHE,
OKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (DU3UYECKUX BEIMYWH, aTOM,
MOJIEKYJa, arperatHble COCTOSIHUSI BeulecTBa (TBEPAOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOEe JIBKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MNPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJACHCTBYOMIas cuia, aedopmarus
(ynpyrasi, macTuyeckasi), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epaznuuarh siBeHUS (AuQQy3us, TEIUIOBOEC ABUKCHUE YaCTHUI[ BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBIDKCHHE, HWHEpIIHS,
B3aMMOJICMICTBHE TEJ, PABHOBECHUE TBEPABIX TEJI C 3AKPEIIEHHOW OCHIO
BpalllcHUsI, Tepefavya JaBJICHUS TBEPABIMU TEIIaMH, JKUIKOCTSIMH H
razamu, arMocepHOoe JaBieHUE, TIUIaBaHWE TeJ, MPEeBpaICHUs
MEXaHUYECKOW JHEPruu) MO OMUCAHWI0 UX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIMBITOB, IECMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

epacrmo3HaBaTh TPOSBIICHWEC  HM3YUYCHHBIX  (U3HYECKUX  SBJICHUH B
OKpY)XaroleM MHpEe, B TOM 4YHCIe (U3MYECKHUE SIBICHUS B TPHPOJIC:
MPUMEPHI JBMKCHHUS C PA3TUYHBIMH CKOPOCTSIMHU B JKHBOM U HEKHUBOU
NpUpoje, NEWCTBUE CWJIBI TPEHUS B MPUPOJE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJeHUS HA KUBOW OPTraHW3M, IJIaBaHUE PBIO, phIuaru B
TeJe 4YelI0BeKa, MPU ATOM IMEPEBOJIUTh MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBIICHUH;

¢ ONTUCHIBATh M3YYCHHBIC CBOMCTBA TeN M (DU3MYECKUE SBIICHHS, UCIOIB3YS
dbusnyuecknue BeTUMYMHBI (Macca, 00bEM, IJIOTHOCTh BEUIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, CWia TpeHHs, JaBieHue (TBEPAOro Tela, MKUIKOCTH, Trasza),
BBITAJIKMBAIOIAS CHJIA, MEXaHWYECKas padoTa, MOITHOCTh, TUICYO CHUIBI,
MOMEHT CHJIBI, KO3(QGUIMEHT TIOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass M TOTCHIMAIbHAS JHEPrus), NPy OMHCAHUH MPABHIbHO
TPaKTOBaTh  (PU3WYECKHH  CMBICT  HMCHOJIB3YyeMBIX  BEIUYWH, WX
0003HAYEHUSI M €NUHUIIBI (U3MUYECKUX BEIUYHH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIMYMHY C IPYTUMHU BEITMYHHAMM,
CTPOUTH TpaMKH U3YICHHBIX 3aBUCUMOCTEH (hM3MYECKUX BEIIMYNH;



e XapaKTEpHU30BaTh CBOMCTBA TeJ, (U3NYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Yys TpaBWJIa CJIOKEHUS CUJl (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruy, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMHChIBATh €0 MAaTEMATUYECKOE BHIPAKECHHUE;

¢ O0BSICHATH (PU3UUYECKHE SIBJICHUS, POIIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTYallMid MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh MIPUYHUHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB C OMOpor Ha 1—2 W3y4EHHBIX CBOMCTBA (hHM3UUYECKHUX
SIBJICHU, (PU3NIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

e pemIaTh pacy€THBIC 3a7a9u B 1—2 MEWCTBHS, UCTIONB3Ys 3aKOHBI U ()OPMYIIHI,
CBsI3bIBatONIME (DM3MUECKUE BEJIMYMHBL: Ha OCHOBE aHalIud3a YCIOBUS
3ajaud  3alMChIBaTh KPaTKOE YCJIOBUE, TIOJCTABIATh (DHU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH Pacd€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJTy4EeHHON (DU3NUECKOU BEJTUUUHBI;

epacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOKHO PEIIUTh TPU T[OMOIIU
(U3UYECKUX METO/IOB, B OMTMCAHUM MCCJICIOBAHUS BBIJEISATh MPOBEPSIEMOE
npennoioxkenue  (TUIOTe3y),  pasnuyaTh W HMHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yJibTaT, HAaXOAUTh OIIUOKKM B XOJAE ONbITa, JeIaTh
BBIBOJIBI TI0 €70 pe3yJIbTaTaMm;

e IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBJICHUM WU PU3TIECKUX
CBOMCTB TeJI: (POPMYJIUPOBATH MPOBEPSEMBIC MPEINOI0KEHUS, COOUPATH
YCTaHOBKY W3 TPEJIOKEHHOTO 000PYyI0BaHHUS, 3aMMChIBATh XOJ OMbITa U
(bopMyIMpoOBaTh BHIBOIBL;

* BBITIOJTHATH MPSMbBIC U3MEPEHHUS PACCTOSIHUS, BpEMEHH, MacChl Tea, 00bEéMa,
CIWJIBI W TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M IH(PPOBBIX
npuOOpOB, 3aMKUChIBATh IOKAa3aHUA MPUOOPOB C YYETOM 3aJaHHOU
aOCONIOTHOM MOTI'PEIIHOCTH U3MEPEHUI;

¢ IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT
JIPYyroil ¢ HCHOJb30BAaHUEM MPSIMBIX H3MEPEHHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JBUXKYIIETOCS Tejla OT BPEMEHU JBUKCHHS Tela, CHIIbI
TPEHUS CKOJIBKEHUSI OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIONIAAN COMPUKOCHOBEHUS TEJl, CUIIbI
VIIPYTOCTH OT YJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CHUJIBI OT 00BEMA
NOrpYKEHHOM YacTU Teja U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
MJIaBaHUSl TEJI, YCJIOBUN paBHOBECHUS phluara W OJOKOB), y4acTBOBATh B



IUIAHUPOBAHUU  Y4eOHOro HCCIEOBaHUs, COOMpaTh YCTAHOBKY U
BBHITIONTHATh W3MEPEHUs, CIeNys MNpPeIoKEHHOMY IUIaHy, (UKCHUpPOBAThH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
MPENJIOKEHHBIX Ta0MUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

 IPOBOJIUTh KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BEJIWYUH (TUIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPIOrO Tela, CUJla TPEHUSI CKOJIBbXKECHHUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHWJIA, JEHCTBYyIOIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTHIX MEXaHWU3MOB), CJenysd TPEIIOKCHHON WHCTPYKIUU: TIpU
BBITIOJTHEHUN HW3MEPEHUM COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYHCIIATH 3HAYCHUE HCKOMOW BEITUYNHBI,

e CO0JIIO/IaTh TMpaBWJIa TEXHUKU O€30MaCHOCTH IMpH paboTe ¢ J1abopaTopHbIM
000pyJI0BaHHEM;

e YKa3bIBaTh MPHUHIUIBI JACUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
phIYar, MOABMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

e XapaKTEpPU30BaTh MNPUHIMIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OIMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE:
MOJIIUITHUKK, YCTPOMCTBO BOJOMPOBOAQ, THAPABIMYECKUM  Mpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBOM HACOC, apEOMETP), UCTIOIB3YS 3HAHUS
O CBOWCTBAaX (PM3MYECKUX SIBJICHUNU U HEOOXOIUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOINTH MPUMEPHI (HAXOAUTHh HH(POPMALIMIO O IPUMEPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (DM3MYECKUX 3HAHWUH B TIOBCEAHEBHOW >KWM3HHU IS
oOecrieueHusi 0e30mMacHOCTH mpu  oOparieHun ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3[0POBbS U COONIONEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

¢ OCYIIECTBIATh OTOOP HCTOYHMKOB uHpopmanuu B HHTepHere B
COOTBETCTBUH C 33/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLTUXCS
3HAaHMM W TyTéM CpaBHEHUS pPa3JUYHBIX MCTOYHUKOB BBIICISATH
uH(GOpPMAIUIO, KOTOpasi SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIH30BATh MPHU BBITIOJIHEHUH YYEOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO
auTeparypy  (DUM3MUECKOro  COIep)KaHWs, CIPaBOYHBICE MAaTepHAIbI,
pecypcel cetn MHTEepHeT, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

eCO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB WH(MOpMAIU (PU3NIECKOTO COAEpKAHUS, B TOM



yycie MyOJMYHO JIelaTh KpaTKHE COOOIICHHS O pe3yibTarax MpPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTAIUEN;

elIPY BBIMIOJIHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAaHUN pPACHPEIENATh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JIEATEIBHOCTb  [PYIIbI,  BBICTPAUBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHI1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:

* MICIIOJIB30BATh IMOHATHA: Macca M pa3Mepbl MOJEKYJI, TEIJIOBOE JBH)KECHHE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amMop(HbIE TeJa, HACHIIECHHBIA WM HEHACHIIIEHHBIA Iap, BJIAXKHOCThH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSA OHHEPrus, TEIUIOBOM JIBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUECKUN 3apAl, JIEKTPUUECKOE MOJIE, TPOBOAHUKU
U JURJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;

epa3nuyaTh SBICHUS (TEIUIOBOE pacIIMpEeHHE M CXaThe, TeIulonepesaua,
TEIJIOBOE PABHOBECHE, CMAYMBAHME, KAMWUISIPHBIEC SIBICHUSA, UCIIAPEHHE,
KOHJICHCAllUsl, IUIaBJICHUE, KpUCTAUIM3alus (OTBEpAECBaHME), KUIICHUE,
Terionepeaayda (TermIonpoOBOAHOCTb, KOHBEKIUA, U3ITy4EHUE),
ANEKTpU3ALUs TeJl, B3aUMOJIECHCTBUE 3apsA0B, NEHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE€, B3aUMOJEWCTBHE MAarHUTOB, JIEWCTBHE
MarHUTHOTO TMOJsl Ha MTPOBOAHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKLIHS)
[0 OINHWCAaHUIO HMX XApPAaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;

epaclo3HaBaTh  MPOSBICHHWE U3YYECHHBIX  (U3MUECKHX  SBICHHM B
OKpY)KalollleM MHUpE, B TOM 4Yucie (U3NYECKUE SBJICHHUS B MPUPOE:
MIOBEPXHOCTHOE HATSXKEHUE W KalWUIIPHBIE SABJICHUS B MPHUPOJE,
KpUCTaUIbl B Tpupozae, uznydeHue ConHIA, 3aMep3aHHe BOAOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUECKHE
ABJIEHUA B arMoc(epe, IEKTPUYECTBO KMUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, IOJSPHOE CUSIHUE, IIPU 3TOM IEPEBOANTH MIPAKTUYECKYIO 33/1ady B
yueOHYI0, BBIACNATH CYIIECTBEHHBIE CBONCTBA (MpU3HAKH) (HU3UUECKHUX
SIBIICHUU;

e ONIUCHIBATh M3YYEHHBIE CBOMCTBA T€N M (DU3MYECKUE SABIICHHS, UCIOJb3Ys
(bu3nyueckue BeIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO
TEIUIOThI, yJelbHas TEIUIOEMKOCTh BELIECTBA, YyHAEJIbHAs TEIIOTa



IUIABJICHUS, yJeJbHAs TeIJoTa MnapooOpa3oBaHMsl, yJelbHas TeIJioTa
CrOpaHusi TOIUIMBA, KOA((ULUUEHT TOJE3HOro JAEMCTBUS TEIIOBOM
MAIlIMHbI, OTHOCUTEJIBHAsS BIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKA, DJJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBICHUE IPOBOJAHUKA,
yIEeIbHOE  CONpPOTUBJIEHUE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOIO0  TOKAa), MpU ONUCAHWM [PABWIBHO  TPaKTOBATh
¢u3nyecKuil CMbICT UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYCHHS] U €IMHMIIBI
(bu3MYEeCKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
¢u3MYecKyl0 BEIMYMHY C JPYrUMH BEIMYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

e XapaKTEepH30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHUA U TPOILECCHI,
WCIIONB3YSl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPUU
CTPOEHHS BEILECTBA, MPUHLIUI CYNEPIO3UIMH ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAna, 3akoH OMma 1 yJacTKa Lenu, 3aKOH
Jxoyns—JleHua, 3akOH COXpaHEHHs DJHEPruM, IpU OSTOM J1aBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPA)KECHUE;

¢ 00BSACHATh (PU3MUYECKHE NPOIECCHl M CBOWCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallUd NMPAKTHUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIISITH
NPUYUHHO-CIICJCTBEHHBIE CBSA3H, CTPOUTh 00BbSICHEHUE U3 1—2 JTOrnyeckux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh PACYETHBIE 3a7]aul B 2—3 JAEMCTBUSA, UCIONIb3YsI 3aKOHBI 1 (POPMYJIbI,
CBsI3bIBatONIME (DM3MYECKUE BEIMYMHBL: Ha OCHOBE aHand3a YCIOBUS
3a[1a4M 3alMCBIBATh KPATKOE YCIOBUE, BBISABIATH HEJOCTATOK AAHHBIX IS
pelleHusl 3a7a4u, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
peleHus, MPOBOAUTh PACYETBl M CPABHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3nyecKoil BETUYUHBI C U3BECTHBIMU JAHHBIMU;

epacrmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEIIUTh TPU T[OMOIIH
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHCAHWUE HCCIEAOBAaHUSA, BBIICIATH
MIPOBEPSIEMOE  IPEANONIOKEHNE, OLECHUBATh IPABWIBHOCTh IOPSAKa
IIPOBENCHUS UCCIIEIOBAHMUS, 1EATh BEIBOBI;

¢ IPOBOJUTH ONBITHI 110 HAOTIOAEHUIO (PU3NYECKHUX SABICHUN WM (PU3HUECKUX
CBOMCTB TeJl (KallWJUIIpHbIE SIBJICHMS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT
ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOLECCA OCTHIBAHUS M HarpeBaHUs
IpU W3IIYYEHUH OT I[BETa M3Jydaromiei (Torjiomiaromieil) moBEpXHOCTH,
CKOPOCTh MCHApEeHUsi BOABI OT TEMIEPATypbl KUAKOCTH W IUIOLIAAU €€
MTOBEPXHOCTH, DJIEKTPU3aLMs TEJI W B3aUMOAECHCTBHE DIEKTPUUYECKUX
3apsAI0B, B3aUMOJCHCTBHE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJIU3aLNs



MAarHUTHBIX MOJIEW MOCTOSSHHBIX MArHUTOB, IEUCTBUSI MATHUTHOTO TIOJI Ha
MPOBOJJHUK €  TOKOM,  CBOWCTBA  BJEKTPOMAarHWTa,  CBOWMCTBA
AJIEKTPOJIBUTATENS] TMOCTOSHHOI'O TOKa): (OpMYJIHUPOBaTh IPOBEPSIEMBIE
MPENONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000py/10BaHNU,
OMMUCBIBAThH XOJI ONbITA U (DOPMYIUPOBATH BHIBOJIBL;

* BBIIOJIHATH MPSIMbIE U3MEPEHHSI TEMIIEPaTypbl, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXa, CHWJIbl TOKA, HAIpSKEHHS C HCIOJIb30BAaHUEM aHaJOTOBBIX
MpUOOpPOB M JIATUYUKOB (PU3NUECKUX BEJIMYUH, CPaBHUBATh PE3yJIbTaTh
U3MEPEeHHH ¢ y4ETOM 3aJaHHON aOCOMIOTHON MOTPELTHOCTH;

e IPOBOAUTH HCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
Jpyrol ¢ UCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IOMEPEYHOTO
CEUYEHUS U YJIEJIbHOrO CONPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
UIYIIEr0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHHWS HA MPOBOJHUKE,
UCCIEAOBAHUE IIOCJIENOBATENBHOTO M MNapajUIEbHOTO  COCIMHEHUN
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAyd MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBAaTh
pe3yJbTAaThl TMOJYYEHHOM 3aBUCHUMOCTHM B BHUJEC TaOnuil U TpaduUKoOB,
JIeTIaTh BBIBOJBI MO PE3yJIbTaTaM MCCICIOBAHMUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3MUECKUX BETUYMH (yaenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHUWE TMPOBOJHHMKA, pabora U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCHEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYs MPEIJI0KEHHONU WHCTPYKIUU, U
BBIYUCIISATh 3HAUEHUE BEJINYMHBI;

e COOJIO/IaTh TIPAaBWJIA TEXHUKU O€30MaCHOCTH TMpH paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

e XapaKTEPHU30BaTh MPUHIMIBI  JCHCTBUS M3YUYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX omnucaHus (B TOM 4YHUCIE:
cUCTeMa OTOIJIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIlepMeTp,
BOJIbTMETP, CUETUMK DIICKTPUUECKOM IHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MPEAOXPAaHUTEIH, SJICKTPOMArHuUT, SJIEKTPOABUTATEb MOCTOSSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUN M HEOOXOIUMBbIC
bu3nUecKre 3aKOHOMEPHOCTH;

e PACMO3HABATh MPOCTHIE TEXHUYECKUE YCTPOMCTBA H HU3MEPUTEIbHBIC
npuboOpel MO CXeMaM ¢ CXeMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TMUTPOMETP, JABUTATE]Ib BHYTPEHHETO
CropaHus, 3JIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBI DJIEKTPUUYECKUX



LENel C MOCIEN0BAaTEIbHbIM U MapauIeIbHbIM COCIMHEHHEM JJIEMEHTOB,
pas3inyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;

e IPUBOJINTH MPUMEPHI (HAXOAUTHh HHPOPMALIMIO O IPUMEPAX) TPAKTUYECKOTO
UCIOJb30BaHUS (PU3NYECKUX 3HAHUW B TIOBCEJHEBHOW KU3HU IS
obOecrieyeHus: 0Oe30MacHOCTM TpH  oOpallleHuH C [OpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3[0pOBbS U COOJIOEHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

¢ OCYIIECTBIATh MOMCK HH(pOpMauuMu  (PU3NYECKOTO  COAEpX aHUs B
HNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW W IIyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMALMIO,  KOTOpPAs
SBIISIETCS] POTUBOPEUUBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;

* MCIIOJIb30BaTh MpPH BBIOJHEHUU YUYE€OHBIX 33JaHUNl HAyYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  CoAepXkKaHMs, CIPAaBOYHbIE MaTepHabl,
pecypcsl cetn MHTEpHET, BiajeTh NpuéMaMu KOHCIEKTHUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;

*CO371aBaThb COOCTBEHHBIE NHCHBMEHHBIE M KpAaTKHE YCTHbIE COOOILEHHS,
0000mas uHMOpPMALMIO W3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOTO
COZepXaHMsl, B TOM YHCIE€ MYyOJIMYHO TMPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM UCCIEA0BATENIbCKOW JEATENbHOCTH, IPHU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapaT Kypca (QU3MKH,
COIPOBOKJATh BBICTYIUIEHUE NTPE3EHTALUEN;

e[Ip BBINOJIHEHUN YYEOHBIX NPOEKTOB W HCCIENOBaHUN (pusnueckux
IPOIIECCOB paclpenelisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IJIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JeATENbHOCTD I'PYIIIBI, BBICTPAaUBAaTh KOMMYHUKATHUBHOE B3aUMOJCICTBHE,
MPOSIBJISISt TOTOBHOCTH pa3periarbh KOH(IUKTHL

K xoniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00Y4aIOIMXCSl YMEHUM:

¢ CIIOJIB30BaTh  IOHATHUSA: CHCTEMa OTCU€ra, MarepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBbHOCTh MEXAHUYECKOIO JIBMKEHUS, JedopMarus
(ynpyrasi, macTuyeckasi), TpPEeHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
LEHTP TSAKECTU TBEPAOTO Tejla, pABHOBECUE, MEXaHUUECKHE KoJeOaHus U
BOJIHBI, 3BYK, HMH(PAa3BYK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1albHO30PKOCTH,
CHEKTPhI UCITYCKAHMSI U TOTJIOIIECHHUS], alnb(pa-, OeTa- 1 raMMa-u3JIydeHus,
W30TOIIbI, SIZIEpHAs SHEPIeTHUKA,;



epa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBM)KEHHE, CBOOOAHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pPEaKTUBHOE JBI)KEHUE, KojeOaTellbHOE ABMXKEHUE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IPeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokKeHHe OeIoro cBera B
CIEKTp H CJOXEHHE CIEKTpajJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HMKHOBEHHE JMHEHYATOrO CIEKTpa
U3TYYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

epaclo3HaBaTh  MPOSBICHHWE U3YYECHHBIX  (U3MUECKHX  SBICHHM B
OKpy)KarollleM Mupe (B TOM 4HclIe (PU3NYECKHE SIBICHUS B MPUPOAE:
NPUIUBBL U OTJIMBBI, IBUXKEHHUE T1aHeT COTHEYHOM CHCTEMBbI, pEaKTHBHOE
JBUKEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBIICHUS B TPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(pUOIETOBOIO U PEHTTEHOBCKOI'O M3JIY4YEHUH, €CTECTBEHHBIN
panMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JITY4H, PaJUOAKTUBHOE H3IIyuCHHE
OPUPOJHBIX MHUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3JIy4EeHUH Ha
OpraHu3M YelOBeKa), MPH ITOM TMEPEBOJIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUYECKHUX
SIBIICHUM;

* OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel M (U3UYECKUE SIBICHUS, MUCTIOIB3YS
¢usnyeckue BETUMYMHBI (CpPEeOHSSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM [JBUKEHHM, YCKOPEHME, INEpPEMEIIECHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CHJIa YIPYTOCTH, CUJIAa TSKECTH, YCKOpEHHUE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHUJIB,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAJbHAs DSHEPIus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS DHEPIUs CXKaTou
OPY)XMHBI, KHHETUYECKash JHEprus, IOoJHAs MEXaHW4YecKas >SHEeprus,
NEepPHOJ M YacToTa KojeOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPEIbl), MPU ONHUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYMHAMH,
CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETNUHH;

e XapaKTepHU30BaTh CBOMCTBAa TeJ, (QPU3NYECKHE SBJICHHUS M MPOILECCHI,
UCHOJIBb3Ysl 3aKOH COXPAHEHHUsS] 3HEPIuu, 3aKOH BCEMHPHOrO TSTOTEHUS,



NPUHIIUATT CYMEPHO3UIMKA CUJI, TPHUHIIUI OTHOCHUTEIBHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJbCa, 3aKOHBI OTPAXEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEI
IpU SJAEPHBIX PEaKLUAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA ¥ 3aMKChIBAaTh €T0 MaTEMaTHYECKOE BHIPAKEHNE;

¢ 00BSACHATh (PU3MUYECKHE MPOIECCHl M CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTYaIlUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYHUHHO--CIIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh OOBSICHEHWE u3 2-3
JIOTMYECKUX IIaroB C OMOpod Ha 2—3 M3Yy4EHHBIX CBOMCTBA (PU3UYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbBIC 33/1a4u (OMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCTIOJIb3YsI 3aKOHBI M (OPMYJbI, CBSA3BIBAIONINE (DU3MUECKUE BEIUUUHBL:
HAa OCHOBE aHajm3a YCJOBWs 3aJayd 3allMChIBAaTh KpPaTKOE YCIIOBHE,
BBISIBJIATH HEIOCTAIONIME WJIM U30BITOUHBIC JaHHBIC, BRIOMPATH 3aKOHBI U
bopMyITbl, HEOOXOIUMBIE ISl PEIICHHS, TIPOBOIUTEH PACUEThI U OIICHUBATH
PEATMCTUYHOCTD MOJIYY€HHOTO 3HAYCHUS (PU3NUECKON BEINYUHBI,

epacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH TOMOIIU
($U3NYECKUX METO/IOB, HCHOJIb3yd ONHCAHUE HCCIIECAOBAHUS, BBLACIATH
mpoBepsieMOe TMPEATNONOKEHHE, OICHUBATh MPABUIBHOCTh  IOPSIKA
NPOBEACHUS  MCCIEAOBaHUSA, JelaTh  BBIBOJABL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI 1 ONBITOB,

e IPOBOJIUTH OMBITHI 110 HAOTIOJACHUIO (PU3UUYECKHUX SBICHUN MM HU3HUECKUX
CBOMCTB TeJ (M3yueHue BTOpOro 3akoHa HprOTOHa, 3aKOHa COXpaHEHUS
OHEPIruH, 3aBHUCUMOCTHh IEpHoAa KoJeOaHWW TPYKHHHOTO MAasTHHKA OT
Macchl Ipy3a M KECTKOCTH MPYXUHBI M HE3aBUCUMOCTb OT AMILIUTY/bI
ManbIX  KoJNeOaHWid,  TPSAMOJMHEHHOE  pacHpoCTpaHEHHWE  CBETa,
paziiokeHne Oenoro cCBeTa B CIEKTP, M3YYEHHE CBOMCTB M300paKeHUs B
MJIOCKOM 3€pKajie M CBOMCTB HM300paKEHUS MpeaMeTa B coOuparomen
JWH3e, HAOMIOJCHWE CIUIONIHBIX W JMHEHYaThIX CHEKTPOB H3ITydeHUs):
CaMOCTOATENIbHO cOoOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
o0OpyIOBaHMsI, OMHCHIBATH  XOJI  OMBITA W  €ro  pe3yabTarhl,
(dhopMyIIUpoOBaTh BHIBOJIBI;

* [IPOBOJIUTH TIPH HEOOXOIWMOCTH CEPHIO MPSMBIX H3MEPEHUH, OMpeaess
CpeAHee 3HAuYCHHE U3MEpsAEeMOl BelMMYuHBI (POKYCHOE paccTOsHUE
coOuparonieil JIuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(M3MepUTENLHOTO MTPUOOpa);

¢ [IPOBOJIUTH  HCCJICOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEIHMYHMH C
UCTIONIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHHU
IpU PaBHOYCKOPEHHOM [JBMXEHHHM 0€3 HadyajlbHOM CKOpPOCTH, Mepuoja



KOJICOaHWI MaTeMaTHYEeCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaX€HUs CBeTa OT yrja NaJeHUs U yria MpeJOMJICHUsS OT yria
NaJCHNs): TUIAHUPOBATh HCCIIEIOBAaHHE, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaThb pE3yJbTaThl MOIYYEHHOW  3aBUCUMOCTHU
(¢u3uYecKUX BETUYUH B BUJEe TAONUI] U rpadUKoOB, JeJaTh BBIBOABI IO
pe3yJbTaTaM UCCiel0BaHus;

¢[IPOBOJIUTh KOCBEHHBbIE M3MEpPEeHMs] (PU3MUECKUX BEIUYUH (CpemHss
CKOpOCTh M YCKOpPEHHE TeJa TMpH PaBHOYCKOPEHHOM JIBIIKCHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KO3(DPHUIEHT
TPEHUS CKOJBKKECHHS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa W
nepuoa  KoueOaHUM MaTeMaTHYecKoro W TMPYKUHHOTO MAasTHHKOB,
ONTUYECKasl CWJa CcoOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJIHATh U3MEPEHUS, CIeAYys MPEIOKEHHON MHCTPYKIIUHU, BHIYUCIISATH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATh MOJTyIEHHBIC PE3yIbTAThI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUIA;

e COOJIIO/IaTh MpPaBWJIa TEXHUKU O€30MAaCHOCTH IMpH paboTe ¢ J1abopaTOpHbIM
000pyI0BaHHEM;

epa3nuyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (U3HUECKUX MOJEINeH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUYEUHBIH HCTOYHHUK
CBEeTa, JIyd, TOHKas JMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeIb AaTOMHOT'O Spa;

e XapaKTEepU30BaThb MPHUHLMIBI  JIEHCTBUS  W3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpO Ha WX oOmucaHusi (B TOM 4YHCIE:
CIHUJIOMETP, OATUYUKH TOJIOXKEHHS, PACCTOSHHUS W YCKOPEHUs, pakera,
9XOJIOT, OYKH, TEPUCKON, QoToammapar, ONTUYECKUE CBETOBOJIHI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBAaX (PU3MUECKHX SIBICHUA M  HEOOXOAMMBbIE (PHU3NYECKUE
3aKOHOMEPHOCTH;

* CIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
IpU PEIICHUU Yy4eOHO--TIPAKTUYECKUX 3a]a4, ONTHUYECKHE CXEMBbl IJIs
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

o IPUBOJIUTH TIPUMEPHI (HAXOIUTH HH(HOPMAITUIO O IIPUMEPAX) MPAKTUIECKOTO
UCTIONH30BaHUS (PU3WYECKUX 3HAHWW B TIOBCETHEBHOW IKU3HU IS
oOecrieyeHus: 0Oe30MacHOCTH Tpu  oOpalieHun ¢ T[OpudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBbS U COONIONCHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIIEH cpeie;



¢ OCYIIECTBISATh TMOMCK HH(pOpMaMu  (PU3NYECKOTO  COIEpX aHUS B
HuTtepHeTe, caMOCTOATENBHO (GOPMYIUPYsl OUCKOBBIN 3aIIpOC, HAXOJIUTh
MyTU ONpPENENIEHUsI TOCTOBEPHOCTH MOJyY€HHON MH(OpMAaIMi Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTEIBbHBIX UCTOYHUKOB,

¢ CIIOJTb30BaTh TMPH BBIOJHEHWN YYE€OHBIX 33aJaHUNl HAyYHO--TIOMYJSIPHYIO
auTeparypy  (U3MUECKOro  COAEp)KaHMs, CIPaBOYHBIE  MAaTEpUaIbl,
pecypcbl cetu VIHTepHeT, BiIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHbBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(GOpMAIIMU W3 HECKOJIBKUX HMCTOYHUKOB (DHM3MUECKOTO COACPIKAHUSA,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThl MPOSKTHOW WU UCCIIETOBATEIbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszena (QU3MKU M COIMPOBOXKIAThH
BBICTYIJICHWE TPE3CHTAMEe ¢ Y4ETOM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIEKTPOHHbBIE BocnurareabHbli
(uudposbie) MOTEHIM A
KosnuecrBo yacos o0pa3oBaTe/bHbIC
Ne HaunMeHoBaHue pa3iesioB U TeM pecypcsl
n/n NporpaMMsl
Kontpo | IIpakTn
Bcero | JjabHBIE YecKue
padoTel | padoTHI
Pa3nen 1. ®usuka u e€ posb B IO3HAHUHM OKPY’KAKOIIEro MuUpa
11 ® 2 BuommoTeka HOK e  TpOsABIEHHE HHTEpeca K
: W3HKa - HayKa O IPUpose
yia o fipHp https://m.edso0.ru/7f416194 HeTopiH "
COBPEMEHHOMY
1.2 ® 2 1 bubmoreka [{OK COCTOSTHHMIO ~ POCCHICKOIA
. U3UYECKHUE BEITUYHUHBI , ,
https://m.eds00.ru/7416194 (usiieckoii nayiu;
o HIOEHHOCTHOC OTHOIIICHHEC
K JOCTHXKCHUAM
poccuiickux YUEHBIX -
-pu3nKoB;
6 O OCO3HaHHEC ICHHOCTHU
. buomoreka [JOK i
1.3 EcTecTBEeHHOHAYYHBINA METO TO3HAHUS 2 1 1 (usiieckofi Kayiu Kak
https://m.eds00.ru/7f416194 | momHoOro nHCTpyMeHTa
TMO3HAHUA MHUpPa, OCHOBBI
pa3BUTUA TeXHOHOFHﬁ,
BaKHEHMIIEH COCTABIIAIOILECH
KYJIBTYpBI
Wroro no pazneny 6

Pa3nen 2. Ilepsonayaisb

HbIC CBCACHHUSA 0 CTPOCHUH BE€IIECTBA

2.1

CrpoeHue BeniecTa

1

bu6moreka [JOK
https://m.edsoo.ru/7f416194

— pa3BUTHE Hay4yHOU
J0003HATENBHOCTH,



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JBM>KeHUE U B3aMMOJCHCTBHE YACTHI]

2.2

BEIIECTBA

bu6moreka [JOK
https://m.edsoo.ru/7f416194

2.3 ArperaTHbl€ COCTOSTHUS BEIIECTBA

bubmioreka [IOK
https://m.edsoo.ru/7f416194

HHTEpeca K
HCCIICIOBATEIbCKOM
JIeATEeILHOCTH;

OpHeHTaLUs Ha
MPUMEHEHHE (U3NUECKHUX
3HaHUM I pelIeHus
3a7aq B obmactu
OKpY Karomiei cpensl,
TUIAHUPOBAHUS

l'lOCTyl'[](OB U OLCHKH HUX
BO3MOYKHBIX TTOCJICACTBHIA
JUISL OKpYIKaroUlen cpeabl;

Htoro no pazgeny

5

Paznen 3. /IBu:KeHHe U B3anMOAeilicTBHE TeJl

3.1 MexaHn4uecKkoe IBIKEHHE 3 bubmorexa HOK _ pmmime | Haysiol
' https://m.edso0.ru/7f416194 MOG0HATEILHOCTH,
HHTEepeca K
3.2 e LWL, MACCa, INIOTHOCTD 4 bubmmoreka HOK HCCIICIOBATEIbCKOM
' LA, ’ https://m.edso00.ru/7f416194 ACATENBHOCTH,
OpHuCHTalYs Ha
TNPHUMECHCHUE (bI/I3I/I‘-leCKI/IX
3HaHUM JUI1  pelieHust
OacTu
bubmoteka IIOK st Bo°
3.3 Cwta. Bugsr cun 14 & OKpykaroweii  cpexbl,
https://m.edso0.ru/7f416194 IUIaHMPOBAHHS
HOCTyHKOB N OLICHKHU HUX
BO3MOXHBIX HOCJ’ICIICTBI/Iﬁ
JUISL OKpYIKaroUlen cpeapl;
Hroro no pazaeny 21

Pasnea 4. JlaBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra3os

41 Hasnenue. [lepenaya naBieHus TBEPABIMU 3 bubmorexa [JOK
' TEJaMH, KUJKOCTIMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6moreka [JOK
4.2
JlaBIICHHE HKAKOCTH > https://m.edso0.ru/7f416194

— pa3BUTHE Hay4yHOU
110003HATEILHOCTH,
HHTEpeca K
UCCIIEI0BATENBCKOM
JIESITETIbHOCTH;



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4.3 ATtMochepHOoe aBiieHre 6

bu6moreka [JOK

https://m.edsoo.ru/7f416194

OpHeHTanus Ha
MpUMEHEeHHEe (HU3NIECKUX
3HaHUM U181  pelIeHUs

3a/1a4y B obnactu
o OKpY Karouieu cpenbl,
44 JlelicTBHE )KUIKOCTH M ra3a Ha 7 1 3 bu6moreka [JOK S —
HOl“py}KéHHoe B HUX TEJI0 https://m.edso0.ru/7f416194 HOCTYNKOB M OLEHKH HX
BO3MOKHbBIX HOCJ’ICIICTBI/Iﬁ
JUISL OKpY KaroUIen cpeapl;
Wroro no pazneny 21
Paznen 5. PaboTa m MomiHOCTB. DHeprust
bu6moreka [JOK — PpasBUTHE  HAYy4YHOH
5.1 PaGoTa 1 MomHOCTH 3 1
https://m.edsoo.ru/7f416194 MOG03HATEILHOCTH,
HUHTEpECa K
bubnmmoreka HOK HCCIIEI0BATENECKON
5.2 [IpocThic MEXaHU3MBI 5 1 .
P https://m.edso00.ru/7f416194 ACATCIEHOCTH,
OpHEHTALUs Ha
MpUMEeHEeHHe (HU3NIECKUX
3HAHUH JIIs1 peuIC€HusA
Onactu
bubmuoreka [{OK St B
5.3 MexaHnueckas SHEPrust 4 1 1 1 OKPYXAalOLIeH CPEAE,
https://m.edso0.ru/7f416194 ILTAHUPOBAHHS
NOCTYHNKOB M OIICHKH HX
BO3MOKHbBIX HOCJ’ICIICTBI/Iﬁ
JUIS OKPYIKaloUIen Cpeapl;
Hroro no pasaeny 12
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KoanuecTBo 4acoB

BocnurareabHBbIH NOTEHIIHAT

JIEKTPOHHBIE
Koutp IIpakTn
HaunmenoBanue pasaenon (undposbie)
Ne ni/m OJIbHBbIE | YeCKHe
U TeM NPOrpamMMmbl Bcero o0pa3oBareJb
HblE pecypchl
padoTbl | padboThI
Pagneﬂ 1. TeHJIOBI)Ie ABJICHUSA INpOSABJICHHUE HHTEpPECAa K HCTOpUU U
» COBPEMEHHOMY COCTOSIHHIO POCCHHCKO#
11 Ctpoenue u cBoicTBa 7 bubimorexa LIOK busnueckoil Hayku;
BEILECTBA https://m.edsoo.ru/7f4181ce LIEHHOCTHOE OTHOIICHHE K TOCTIHKEHHSIM
POCCHICKUX YUEHBIX--(DH3HKOB;
1.2 TerwioBeie IPOLIECCHI 21 1 5 bubmiorexa HOK 0CO3HaHHE IIEHHOCTH (pU3NUECKOi HAyKu
https://m.edsoo.ru/7f4181ce KaKk MOIIHOTO HHCTPYMEHTAa IIO3HaHUS
MHUpa, OCHOBBI pa3BUTUL TeXHOHOFHﬁ,
Hroro no pas3aciy 28 BaYKHEWIIIEH COCTABISIIOLIEH KYJIBTYPBI;
— pa3BHUTHE HAYYHOU JFOO03HATEIBHOCTH,
Pa3nen 2. DnekTpruyeckue ¥ MAarHUTHbIE SIBJICHUSA WHTepeca K HCCIeTI0BaTeNbCKOIN
DIIeKTpUUECKHE 3aPSJIBI ACATEIBHOCTH,
- ; p PpsABL. , . Bu6mmotexa LIOK OpHeHTAIMS Ha NpUMEHEHHE
. ApsOKEHHBIC TEIA U UX . (I3UIecKUX 3HAHUH JUI pelIeHus 3a1ad
B3AMMOICHCTRIC https://m.edsoo.ru/7f4181ce B ofmacra  okpywaiomeil  cpems,
TUTAaHUPOBAHUA TOCTYIIKOB U OLEHKH HX
2 2 HOCTOSIHHBII/I 2 0 1 7 BI/I6JII/IOTeKa L[OK BO3MOKHBIX MOCJIEACTBUI IS
' ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce OKpYKaroWeH cpeibl;
— O0CO3HaHHE TIOOATBHOIO Xapakrepa
23 MATHHUTHLIE SBIICHHS 6 1 2 bubmoreka [JOK DKOJIOTMYECKUX MpoOieM W myTeit ux
https://m.edsoo.ru/7f4181ce pelieHus;
HOTpeGHOCTI) BO B3aHMOHGﬁCTBHH Ipu
2 4 9HeKTpOMarHHTHaﬂ 4 BH6HHOTeKa I‘[OK BBINIOJIHCHUH I/ICCHCI[OBaHI/II\/'I " IPOCKTOB
WHIYKIUS https://m.edsoo.ru/7f4181ce (usnueckoit HAIPABJICHHOCTH,
OTKPBITOCTD OIIBITY U 3HAHUAM NPYTUX;
Hroro no pas3aciy 37 MOBBILIEHUE YPOBHS cBoeit
KOMIIETEHTHOCTU 4epe3 MNPAKTUYECKYIO
Pe3zepBHOE Bpems 3 1 JIEATENBHOCTS;
— HNoTpeOHOCTh B (POPMHPOBAHUH HOBBIX
OBIIEE KOJIMYECTBO YACOB I10 68 4 15 3HAHHMH, B TOM uHcie (opMymposath

HUICH, ITIOHATUSA, TUIIOTE3BI O (1)I/I3I/I'-I€CKI/IX



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

ITPOTPAMME

00BEKTaX U SIBJICHUAX
— OCO3HaHHE Ie(pHIUTOB COOCTBEHHBIX
3HAaHUM M KOMIICTEHTHOCTEH B 00JlacTH
(INZEYINTH
— TUITAHMPOBaHHE CBOECTO pAa3BUTHS B
NpUOOPETEHHH  HOBBIX  (H3MYCCKUX
3HAHH;
—  CTIpeMJIeHHE  aHaJIW3UpoOBaTh U
BBISIBJISITH B3aUMOCBS3H TIPUAPOJIBL,
0o0I11ecTBa ¥ DKOHOMMKH, B TOM YHCIIE C
HCTIONIb30BaHHEM (M3MYECKHUX 3HAHUM;
— OLICHKA CBOMX JIEHUCTBHI C yUETOM
BIIMSTHUSL HA OKPY KAIOIIYIO CPELy,
BO3MOKHBIX TJIO0QJIBHBIX MMOCJIEACTBUN




9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK
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Bbu6morexa IIOK
4.2
JIuH3BI ¥ onITUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
5.2 C 6 1
TPOCHIE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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