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INOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 ¢u3uke Ha YpPOBHE OCHOBHOTO o0Imero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE IOJIOKCHUW M TpeOOBaHUU K pe3yjbTaraM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI, TMPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€roM (penepanbHON pabouel mMporpaMMbl BOCIUTAHUS U
Konneniuu npenogaBanus yueOHoro npeamera «Ousukay.

Conmepxanue mnporpaMMbl 1Mo (U3MKE HampaBleHO Ha (OPMHpPOBAHUE
€CTEeCTBEHHO-HAyYHOU T'PaMOTHOCTH OOYYarONIUXCS M OpraHU3alUi0 U3y4YCHUS
bu3nKku Ha JesITeNbHOCTHOM ocHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCSA
BO3MOXKHOCTU y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM Pe3yJbTaTaM OOy4eHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0 0011IeTO 00pa30BaHuUs.

[TporpamMma mo u3uke ycraHaBiIMBaeT pacnpeneieHrne yaeOHOro Marepurana
1o rojaM oOy4eHus (IO Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIeA0BaTebHOCTh
U3Y4YEHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOrO COACpKAHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00y4aromuxcs.

[IporpaMmma mo ¢usuke pazpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIHA YYUTEIIO B CO3JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MIPEAMETY.

®uzrka SABIAETCA CHUCTEMOOOPA3yIOIIMM sl  €CTECTBEHHO-HAYyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB
U SBJICHUM, W3y4yaeMbIX XHMHUEH, OWoyiorueid, acTtpoHoMued U (GU3UICCKOU
reorpadueif, BHOCUT BKJaJl B €CTECTBEHHO-HAYyYHYIO KapTUHY MHDa,
npelocTaBsieT Haubosee sCHbIE o00paslbl MPUMEHEHHS HAydYHOTO METoja
MO3HAHUS, TO €CTh CII0co0a MOTyYeHHUs TOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 rIaBHBIX 3a4a4 (pU3MUEcKoro oOpa3oBaHUsl B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (OPMUPOBAHWUU ECTECTBEHHO-HAYYHOH TPaMOTHOCTH H
UHTEpeca K HayKe y 00 ydarouuxcs.

N3yuenue ¢usukn Ha 0a30BOM ypOBHE TMpEIIoNaraer OBJIAJCHUE
CIENYIOIINUMHU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBJICHMUS;

e OIICHUBATh U MIOHUMATh OCOOECHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

e HHTEpPIPETUPOBATH  JaHHbIE W  MCIOJb30BaThb  HAy4YHbIC
JI0Ka3aTeJIbCTBA JJIsl TOJIYYEHUS BHIBOJIOB.

[lenmn wu3ydyeHus ¢(U3MKKA HA YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUS
onpenenensl B Kouuennuu mnpenonaBaHuss ydeOHoro mnpenmera «®Dusnka» B
oOpa3zoBaTeibHbIX oOpraHuzanusax Poccuiickoit ®epepaiuu, peann3yrolInX
OCHOBHBIE 0011€00pa30BaTelIbHbIE TPOTPAMMBbI, YTBEPKIAEHHON peLICHUEM



Komnernu MunuctepcTBa npocsemenus Poccutickoit @egeparnuu (mpoTokoi ot 3
nexadpst 2019 r. Ne T1IK-48H).
Henun u3yyenuns: Gu3nKu:

NpuoOpeTEeHUE HHTEpeca W CTPEeMJICHHS OOydJarolmuxcsi K HaydHOMY
U3YYEHUIO TPUPOJABI, Pa3BUTHE HX HHTEIUIEKTYaldbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TTO3HaHMS U (popMHUpOBaHKE
HCCIIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIHUM SIBIICHUSIM;
dbopMHupoBaHUE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTrara H3y4dCHUS
OCHOB CTPOEHHUS MaTepuH U (QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHuE TMPEACTABICHUN O poiau (U3UKU JUISI Pa3BUTHUSL JPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHMH O  BO3MOXKHBIX  chepax  Oymymiei
npodheCCHOHAILHOM JEATEIHbHOCTH, CBA3aHHOW ¢ (PM3UKOM, IOJATOTOBKA K
JagbHEeUIIIeMy 00y4eHHIO B 9TOM HaIlPaBJICHUMU.

JlocTrkeHue 3THX 1€l mporpaMMmbl Mo (U3MKEe HAa YPOBHE OCHOBHOTO
o01iero oopazoBanus 00ECIEUNBACTCS PEIICHUEM CIEAYIOMMNX 3aa4:

NpuoOpeTeHHEe 3HAHWA O JUCKPETHOM CTPOCHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHUI ONMUCHIBATH U OOBSICHATH (PU3NUYCCKUE SBJICHUS C
UCIIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pCIICHHS TMPOCTCHININX pacdETHBIX 3a7a4 ¢
UCIIOJIb30BaHHEM duzngecKux MOJIeJIeH, TBOPUYCCKHX u
NPaKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIE SBICHUS M BBITIOJHATH OIBITHI,
nabopaTopHbie pabOTBl U JKCIEPUMEHTAIbHBIE HCCICIOBAHHUS C
UCIOJIb30BAaHKEM M3MEPHUTEIIBHBIX MIPUOOPOB;

OCBOEHHE TIPUEMOB pabOThl ¢ WH(pOPMAIUCH (HU3NIECKOTO COJCPIKAHUS,
BKJIFOUasi HTHPOPMAITUIO O COBPEMEHHBIX TOCTH)KCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OLICHUBAaHNE HHPOPMAIINH;

3HaKOMCTBO €O cepamu npodeccroHaTLHOM JAeSTSILHOCTH, CBA3aHHBIMU
C (U3MKOW, W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKEHUAX (HU3HUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpasoBanus orBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiaacce — 68 uacoB (2 uaca B Henemo), B 9 kiracce — 102 yaca (3 yaca B HEZIEIIO).

[Tpennaraemspiii B mporpamMme no (pusuke nepeyeHb J1adbopaTopHbIX padboT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTEIb JENIaeT BIOOP MPOBEACHUS



7a00paTOPHBIX PabOT U OMBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIUCKa 3KCIEPUMEHTAJIbHBIX 3aJaHU, MpeljaraéMbiX B paMKax
OCHOBHOTI'0 TOCYZIapCTBEHHOT'0 3K3aMeHa Mo (U3HKeE.



COJEPKAHUE OBYUYEHMU A
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUN OKPY:KAIOIIEero Mupa.

®u3nka — Hayka O mpupoje. SBieHuss npupoabl. PuU3NUEeCKUE SABICHUS:
MEXaHUYECKHE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckue BeaMUMHBL. M3mepeHue @uinueckux BeMHUUH. DuznueckKue
npu6opsl. [lorpemHocts u3MepeHuil. MexayHapoiHasi CHCTEMa €IUHUIL.

Kak ¢wu3uka wu japyrue ecTecTBEHHbIE HAyKd H3y4aloT TMPUPO.NY.
EcrecTBeHHO-Hay4YHBI METOJ TO3HAHUWA: HAOIOJEHHWE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBUKCHUE TUITOTE3, SKCIIEPUMEHT 10 TIPOBEPKE THUIOTE3, OOBICHEHHE
Habmo1aeMoro sBieHusd. Onucanue GU3nUecKUX ABJICHUN ¢ TOMOIBIO MOJENEH.

Hemoncmpayuu.
1. MexaHnuyeckue, TEIJIOBBIE, SIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. ®duznyeckue TpuOOPHI U MpolieIypa IPSIMbIX U3MEPEHHUM aHATOTOBLIM U
(P pPOBBIM MPUOOPOM.
Jlabopamopnuie pabomul u onvimel.
1. OmpeneneHue 1EHBI JeJIeHUs Kb U3MEPUTEILHOrO Mpruoopa.
2. M3mepenue pacCTOSTHUMN.
3. M3mepeHne 00bEMa KUAKOCTH U TBEPAOTO Tea.
4. OrmpeneneHue pa3MePOB MaJbIX TEIL.
5. M3mepeHne Temmeparypbl IOpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBHI.

6. IIpoBenenue uccaeqoBaHUs MO MPOBEPKE THMIOTE3bI: JAIBHOCTH MOJETA
mapuKa, MymeHHOr0 TOPU30HTANbHO, TEM OO0JbIle, YeM OOJbIIe BHICOTA
ITyCKa.

Paznen 2. [lepBoHayajibHbIe CBEIEHNSI O CTPOEHUH BellecTBAa.

CrpoeHne BemiecTBa: aTOMbBlI M MOJIEKYJbI, HMX pa3Mmepsl. OmNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHre dacTtul] BemiecTBa. CBS3b CKOPOCTH JBHUXKEHHMS 4YacTUIl C
Temrieparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumonelicrBue yacTuil
BEILIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOEHUE Ia30B, KUIKOCTEW U TBEPIBIX
(KpUCTa/UIMUECKUX) Tejd. B3auMOCBSI3b MEXJy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcOo0eHHOCTH
arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HaGmonenue OpoyHOBCKOTO JIBHXKCHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  sIBIEHMI, OOBSACHSAIOMINXCS MPUTSKECHUEM 158117
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1. OmeHka JuaMeTrpa aroMa METOJOM DSIOB  (C  KCIOJIb30BaHUEM

dbotorpadumuii).
2. OnbITH IO HAOJIIOICHUTO TETJIOBOTO PACITUPEHUS Ta30B.
3. OnsIThl 1O OOHAPYKEHUIO AEHCTBUS CUIJI MOJIEKYJISIPHOTO MIPUTS>)KEHUS.
Paznen 3. /IBU:KeHHe U B3auMO/IeiicTBHE Tel.
Mexannueckoe JBUXKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBM>KEHUM. Pacyér myTtu u
BPEMEHU JIBUKEHUSL.
SBneHne wHepUMU. 3aKOH MHEpUUH. B3anmMoneicTBue Tell Kak NpUYMHA
U3MEHEHUS CKOPOCTM JIBUKEHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUILE
00BEMa BeIeCTBaA.
Cuita Kak XapakTepUCTUKa B3auMoJeucTBUs Tela. Cuila yrnpyrocTd M 3aKOH
I'yka. 3Mepenune Cuiibl ¢ MOMOMIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsbkecTu. Cuiia TSHKECTH Ha Ipyrux mianeTtax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAIlPaBJICHHBIX MO OJHOW Npsmoi. PaBHopelcTByromas cui. Cuiia TpeHus.
TpeHne CKOIbXKEHUS U TPEHUE MTOKOs. TpeHne B Ipupoe U TEXHHUKE.
Hemoncmpayuu.
1. HaOmroneHne MeXaHM4EeCKOTO JBUKECHHUS Tea.
2. H3MepeHne cCKopoCcTH NPSIMOJIMHEMHOTO IBUKCHUS.
3. HabGnromeHue sBieHUs WHEPIINH.
4. HabGnrogeHnue n3aMEHEHUsI CKOPOCTH IMPH B3aUMOJICHCTBUH TEJI.
5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEIL
6. ClioxeHue cuil, HalpaBJIEHHBIX MO OJAHOMN MPSIMOMA.
Jlabopamopnuie pabomul u onvimel.
1. OmpeneneHrue CKOPOCTH PABHOMEPHOIO ABUXKEHHUA (IapuKa B )KUIKOCTH,
MOJIEJIH DJIEKTPUYECKOTO aBTOMOOUJISL U TaK Jajiee).

2. Omnpenenenue cpeaHe CKOPOCTU CKOJbXKEHUS OpycKa WM IIapuKa 1Mo
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue IOTHOCTH TBEPAOTO Tea.

4. OnpIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTshkeHus (1edopmMalivin)
MPY>KUHBI OT IPUII0KEHHOU CHIIBI.

5. OmnbITHl, J1EMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXKEHHUS OT
BECa TeJIa U XapaKTepa COIPUKACAKOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, S)KUAKOCTEH M ra3oB.



Hasnenne. CiocoObl yMEHbBIICHUS] U YBEIMUCHUS JaBlieHus. J(aBieHue rasa.
3aBUCHMOCTh JaBJIEHUs ra3za oT o0bEMa, Temmeparypbl. [lepenaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM U rasamu. 3akoH Ilackansa. IIHeBMarnueckue
MallMHbl. 3aBUCHUMOCTb JaBJICHHS >XUIAKOCTH OT TIyOMHBL ['HMIapocTraTudecKuii
napaznokc. CooOaromuecs cocysl. ['napaBinyeckue MeXaHU3Mbl.

AtMocdepa 3emian u armocdepHoe AaBieHue. [IpuduHBI CyIIecTBOBAaHUS
BO3yIIHON oOonouku 3emiu. OnweiT Toppuuermnu. M3mepenue armocdepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 1 u3MepeHust aTMOCc(HEepHOro JaBJICHHUS.

JlelicTBUE )XKUIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TEJO. BeITaKUBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.
Hemoncmpayuu.
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3aBUCUMOCTD JIaBJICHHS T'a3a OT TEMIIEPATYPBI.

Ilepenaua naBieHUs: KUJIKOCTHIO U Ta30M.

Coobmaromuecs Cocy/Ibl.

I'mppasinueckuii mpecc.

[IposiBnienue necTBrst aTMOCHEPHOTO J1aBJICHHUS.

3aBHCUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTu
TeJIa U TUIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.
YcioBue niaBaHus TEJ: MJIABAHUE WJIU MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IUNIOTHOCTEN TeJIa U )KUAKOCTH.

Jlabopamopnvie pabomel u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOIE OT 00bEMa MOTrpyKEHHOMU B
XKUJKOCTb YaCTH TeJa.

OnpeneneHre  BBITAIKUBAIOMICH  CUJIBI, JEHCTBYIOIIEH Ha  TeJjo,
MOrpyKEHHOE B KUJIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEUCTBYIOILIEN Ha TEJIO
B )KUJIKOCTH, OT MAcCBhl TeJa.

OnepITel, AEMOHCTPUPYIOLIME 3aBUCUMOCTHh  BBITAJIKMBAIOLIECH  CHUIIBL,
JNEUCTBYIOIIEH Ha TeNo B KUIKOCTU, OT 00BEMa MOrpy>KEHHOU B
KUJKOCTb YaCTH Teja U OT IJIOTHOCTHU KUJIKOCTH.

KoHncTpyupoBanue apeoMeTpa WJIA KOHCTPYHMPOBAaHHUE JIOAKH U
ONpENIENCHUE €€ TPY30MOABEMHOCTH.

Pa3nen 5. Pa6oTa 1 MOIIHOCTB. JHEpPrusi.

Mexanuueckas pabora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJIOK, HAaKJOHHAs ILIOCKOCTh. IIpaBuiio
paBHOBecus priuara. [I[pumenenune npasuiia paBHOBECHS pbluara K OJIOKY.



«3omoroe mpaBuio» wmexanukd. KIIJ mnpocteix wmexanusmoB. Ilpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTMueckas W NOTEHUUMAIbHAs DHEPIUsl.
[IpeBpaiieHre 0IHOTO BHUJ1a MEXAHUYECKON SHEPIrUH B APYTrOM. 3aKOH COXPaHEHHUS
SHEPTHH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOTHl CHJIBI TPEHHs MPU PABHOMEPHOM JIBHKEHUU Teja

10 TOPU30HTAJILHOW MOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHS pblyara.
3. Usmepenne KII/] HaKITOHHOM MIIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKON DHEPIUH.
8 KJIACC

Pa3nen 6. TermioBble iBJIEHUSI.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKIAOLINE
OCHOBHBI€ MOJIOXKEHHS MOJIEKYJISIPHO-KUHETUY €CKOM TEOPUHU.

Mogenu TBEPAOro, XKUJAKOTO M Ta3000pa3HOrO COCTOSHUW BEIIECTRBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHUE CBOMCTB Ta30B, KHJIKOCTEH U
TBEPABIX TEJI Ha OCHOBE IIOJIOKEHUM MOJICKYIAPHO--KHHETUYECKON TEOPHUH.
CmauuBaHue U KamWUISIPHBIC sIBJICHUS. TenIoBOe pacUIMpEHHE U CKATHE.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXKCHHS
gactull. BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHs] BHYTPEHHEW DHEpPruu:
Temonepeaada 151 COBEPIIECHUE paboTHI. Bunbr TEIUIONEPEIAYH:
TEMJIONPOBOJHOCTb, KOHBEKLUS, U3JIyUCHHE.

KonuuecTBo TemynoThl. YjenbHas TEIIOEMKOCTh BelecTBa. TeminooOMeH u
TEMJOBOE paBHOBecue. YpaBHeHUE TemioBoro Oamnanca. IlnaBieHue u
OTBEpAEBAHNUE KPUCTALIMYECKAX BEIIECTB. YJEIbHAs TEIUIOTAa I[LIABJICHUS.
[lapooGpazoBanne u koHueHcaiusi. Mcmapenuwe. Kumenue. VYiaenbHas TenjoTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEeMIEpaTypbl KHUIIEHHS OT aTMoC(epHOTO
JTaBJICHUS.

BrnaxHocTts Bo3ayXa.

DHeprus ToIUMBA. Y AebHas TEIJI0Ta CrOpaHusl.

[Mpunnuner pabotel TeroBbix aBurateneit KIIJ[ TenmmoBoro aBurarterns.
TennoBbie ABUTATENN U 3AIIUTA OKPYKAIOIIEH CPEIbL.

3aKOH COXpaHEHHMS U MPEBPALLEHUS YHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenue 6poyHOBCKOIO ABM>KEHHMS.
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Ha6monenue nuddysun.

Hab6mroneHue siBiieHU CMaurBaHUsI U KaITWJUIAPHBIX SIBJICHUH.
HabmtoneHue TernaoBoro pacuupeHust Tell.

N3menenue naBieHus rasa mpyd U3MEHEHUMH 0o0bEMa W HarpeBaHWUU WIIU
OXJIQXKJICHUU.

IIpaBuna uamMepeHus TeMnepaTyphl.

Bunwl Tennonepenayn.

OxnaxaeHue Mpyu COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHH padOThl BHEITHUMU CUJIAMHU.

. CpaBHEeHUE TETUTOEMKOCTEHN pa3IMUHBIX BEIIECTB.

. HaOmronenue xuneHus.

. Habroenre mocTostHCTBA TEMITEpaTyPhl IPH TIIABICHUH.
13.

Moaenu TemaoBBIX ABUTaTEIICH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITHI 110 OOHAPYKEHUIO JEHCTBHS CUII MOJIEKYJISIPHOTO MPUTSIKCHHUS.
OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MJIM caxapa.
OnpITHl IO HAOIOJICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJL

Ornpenenenue naBjaeHUs BO3Iyxa B OAJUIOHE MITIPHUIIA.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJICHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUS UITU OXJIAKIACHUS.

IIpoBepka rumoTe3bl JMHEHMHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MEHEHUs BHYTPEHHEH OJHEpPruM Tejda B pe3yJbTare
TeTIONEPeIaur ¥ pabOThl BHEITHUX CHJL.

Hccnenopanue sSBICHUS TEIIOOOMEHA IPH CMEIITMBAHUN XOJOTHON 1
ropsityer BOJBI.

OnpeneneHne  KOAMYECTBA  TEIUIOTHI, TMOJIYYEHHOrO  BOJOM  MpU
TETJIO0OOMEHE C HArPEThIM METALTUYECKUM ITUITUHIPOM.

Onpenenenue yaeabHON TEMI0EMKOCTH BENIECTBA.

HccnenoBanue npoiecca UCIapeHHUS.

OnpeneneHrne OTHOCUTEIBLHOM BIAKHOCTH BO3AyXA.

Ornpenenenue yaeabHON TETUIOTHI IIJIaBJICHUS JIbA.

Pasznen 1. 3J1eKTpnqec1me H MarHuTHbIC ABJICHUA.

OnekTpu3auus Tel. J[Ba poaa B3JeKTpUYECKUX 3apsioB. B3aumopeicTBue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJIEUCTBUS
3apsHDKCHHBIX TEJ OT BEJIMYHUHBI 3aPSIIOB M PACCTOSTHUS MEXTY TCJIaMH ).

OnekTpuueckoe mnoisie. Hampsoxk€HHOCTH 3iekTpruueckoro mnotist. [IpuHiun
CYNEPIO3UIIUU JIEKTPUUECKUX T0JIeH (Ha KA4€CTBEHHOM YPOBHE).



Hocurenu s3ieKTpUYecKux 3apsiioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBOZHMKM W  JHMDJIEKTPUKU. 3aKOH  COXpPaHEHHS
AJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
NcTOYHUKYM TIOCTOAHHOTO TOKa. JIeMCTBUSI BIEKTPUYECKOTOo TOKa (TEMJIOBOE,
XUMUYECKOE, MarHUTHOE). DIIEKTPUYECKUM TOK B KUAKOCTAX U razax.

Onexktpuueckas uenb. Cuina  TOKa.  DIEKTPUUYECKOE  HANPSKEHUE.
ComnpoTuBieHUE MPOBOAHUKA. Y IEIbHOE COMPOTUBIIEHHE BellecTBa. 3akoH Oma
s yyactka nenu. IlocnepgoBarenbHoe€ W NapajsieIbHOE  COCAUMHEHUE
MIPOBOJIHUKOB.

PaGota u MOIIHOCTH JJIEKTpUYECKOr0 Toka. 3akoH Jhxoyns—JleHa.
DNEeKTpUYECKUE e U MOTPEOUTENH dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[IocrossHHBIE ~ MarHuThel.  B3auMonenucTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHoe noJie 3eMJIM U €ro 3Ha4EHUE NI )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarHuTHOe 1OJ€  BJIEKTpUYECKOro Toka. llpumenenue
AIEKTPOMAarHUTOB B TEXHHUKE. J[€MICTBUE MAarHUTHOI'O NOJISl HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENL ITOCTOSIHHOIO TOKA. Vcronmb3oBaHHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmneiTel @apajnes. SABneHue 3nekTpoMarHuTHOW uHAyKUMU. [IpaBuno JleHna.
DIIEKTPOreHepaTop. Cnoco0b1 MOJTy4EHUS AIIEKTPUYECKOMN DHEPIUH.
DIEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpU3anus Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3AMMOECHCTBUE 3aPSKEHHBIX TEIL
Y CTpOWCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATHYECKAs UHIYKIIHS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPSAI0B.

[IpOBOOHUKY U TUDIIEKTPUKHU.

MopnenupoBaHue CUIOBBIX JUHAM SJIEKTPUYECKOTO MOJIS.

M cTouyHNKY TOCTOSHHOTO TOKA.

w0 N o Uk wWwNE

JIeCTBUS IEKTPUYECKOT O TOKA.
. DIIEKTPUYECKUN TOK B XKHUJIKOCTH.

[
= O

. 'a30BBIM pa3psn.

[EEN
N

. I3mepeHue cuibl TOKa aMIepMeTpoM.

. I3MepeHue 3JIeKTPUYECKOro HapsIKEHU ST BOJIbTMETPOM.
. Peocrar n Mara3zuH conpoTHBICHUI.

. B3auMopgeicTBre MOCTOSSHHBIX MAarHUTOB.

= S Y
a U b~ W

. MOI[CJII/IpOBaHI/Ie HCBO3MOXXHOCTH pa3aCIICHUA ITIOJIFOCOB MarHuTa.



17
18
19
20
21
22
23
24

25

. MoaenupoBaHre MarHU THBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MaruutHoe mnosie Toka. DJIEKTPOMArHHUT.

. JleicTBE€ MAarHUTHOTO MOJISI HA TPOBOIHUK C TOKOM.

. DJIEKTPOJBUTATEIIb TOCTOSTHHOT'O TOKA.

. UccnenoBanue aBICHUS DJIEKTPOMAriuTHON UHTYKIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh  HAIPaBJICHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHSI.

. DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u MW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIOACHUIO DJIGKTPU3AMM Tel MHAYKIMEHW U Tpu
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS DAJIEKTPUYECKOTO TOJSI HA TMPOBOJHUKH M
TUAJIEKTPUKH.

COopka u mpoBepka padOThI ATEKTPUUECKOM 1IEMHU MOCTOSHHOTO TOKA.
N3mepenne u perynmpoBaHue CUIIbI TOKA.

N3mepenne u peryImpoBaHue HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO 4YEpE3 pPE3UCTOp, OT
COMPOTHUBIICHHS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTb AJIEKTPUYECKOT O
CONPOTHUBIICHHUSI MPOBOJHHMKA OT €ro JJUWHBI, IUJIOMIAAY IONEPEYHOrO
CEYEHHUs U Marepuania.

IIpoBepka mpaBuia CJIOXKEHUS HANPSHKEHUH TpU  MOCIEI0BATEIbHOM
COEAMHEHUU JBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CHJIBI TOKa IMpPU MapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne padoThl AJEKTPUIECKOr0 TOKA, UYIIET0 YePe3 Pe3UCTOp.
Omnpenenenue MOIIHOCTH — JIEKTPUYECKOTO  TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO YEpe3 JIAMIIOUKY, OT
HaNPsHKEHUs Ha HEH.

Omnpenenenne KI1J] narpesarens.

HccnenoBanrve MarHUTHOTO B3aUMOJICEMCTBHS ITOCTOSIHHBIX MAarHUTOB.
WN3yyeHne MAarHUTHOrO TOJII  MOCTOSHHBIX ~ MAarHUTOB NpU X
00BbEAMHEHUH U Pa3/IeNICHUN.

HccnenoBanue AeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHJIBI TOKa W HaIPaBJICHHUS TOKAa B
KaTyIIKE.

18. I3y4yeHue qelcTBUSI MArHUTHOTO TTOJIs1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u uzyueHue padoThl JJIEKTPOIBUTATENSL.

20. U3mepenue K11/ a5ekTpoaBUraTeIbHON yCTaHOBKH.

21. OnBITEI 1O HCCJECNOBAaHUIO SIBJICHUSA JJCKTPOMArHUTHOM WMHAYKIHU:
WCCJIEJOBAHNE W3MEHECHUW 3HAYECHUs W HANpPAaBJICHUS HWHAYKIMOHHOIO

TOKA.
9 KJIACC

Pa3nen 8. Mexannuyeckue siBJIeHUSs.

Mexannueckoe naBmxeHwe. MarepuanbHas Touka. CucremMa OTcuéra.
OTHOCHUTENBPHOCTh MEXaHUYECKOTO JBUXKECHHUs. PaBHOMEpHOE MNPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoOe npsmoiinHeiHoe aBukeHue. CpelHsisi U MIHOBEHHas
CKOpOCTb TeJia IPU HEPAaBHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOycKkOpeHHOE mpsiMoJidHEHoe nBuxeHue. CBoOomHOe
nagenue. OnbiTol ["anunes.

PaBHOMEpHOE NIBHXKEHHE MO OKpYXHOCTU. [lepron u uyacrora oOparieHus.
JIuneitHas u yriaoBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

ITepsoiii 3akoH HbroTona. Bropoii 3akoH Hetotona. Tperuit 3akon HerotoHa.
[IpyHIMI Cynepro3ULIUN CHJL

Cuia ynpyrocrtu. 3akoH ['yka. Cumia TpeHusi: cujla TpEHUS CKOJIbKEHUS, CUila
TPEHUSI TOKOsI, IPYTUe BUABI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TIATOTEHHS. Y CKOpPEHHE CBOOOJHOIO
nagenus. [[puxenue mnmaner Bokpyr Cosnma. IlepBasi kocmuueckass CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualiibHOM TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJa € 3aKPEIUIEHHON OChIO BpalieHuss. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynsc Tena. M3mMenenue umiynbca. UMiynbe cuiibl. 3aKOH COXpPAHEHH S
uMIyJibca. PeakTuBHOE JBUXEHUE.

Mexanudeckass paboTa M MOIIHOCTh. PaboTa cuyl TSAXKECTH, YIPYTOCTH,
TpeHusi. CBsi3b SHEpruu u padbothl. [loTeHIManbHas SHEPrus Tea, TOAHSITOrO Hal
MOBEPXHOCTHIO 3eMJiH. [loTeHIIManbHas SHEePrus CxKATOW NpykuHbl. KuHetnueckas
sHepruda. Teopema 0 KMHETUYECKON HHEPruu. 3aKOH COXPAHEHHSI MEXAHHYECKOU
SHEPruu.

Hemoncmpayuu.

1. HaOmroneHne MexaHUYECKOTO JBUKEHUS T€Ia OTHOCUTEILHO Pa3HBIX Tel

OTCY€ETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEN U TPACKTOPUNA IBUKEHUS OJHOI'O M TOTO XKeE Tesa
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHMUS.
HccnenoBanne Npu3HakoB paBHOYCKOPEHHOTO JBUKEHHS.

Hab6nroneHnue qBU>KEHHS Teja [0 OKPYKHOCTH.

Hab6ntonenrne MexaHUueCKuX SIBICHUN, TPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM UM  YCKOPEHHOM  JIBUKCHHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKHu.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacChl Tella U JIEMCTBYIOLIEH HA HETO
CHUJIBL.

Hab6ntonenue paBeHCTBa CHUIT IIPU B3aUMOJICHCTBUM TEIL.

N3menenune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

[Tepenaua uMnynbca py B3aUMOJICHCTBUU TEIL.

[IpeoOpazoBaHus SHEPrUH TPU B3aUMOAEHCTBUU TEIL.

CoxpaHeHune UMIyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUU.

CoxpaHeHue UMITyJIbca MpU aOCOJIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Hab6nronenre peakTHBHOTO IBH>KEHUSI.

CoxpaHeHne MEXaHUYECKON YHEPTUH ITPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKOW SHEPT UM NIPU ABUKEHUU TEJa IO I€CTBUEM

IIPY’KHUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

KoncTpyupoBanue TpakTa JJisi pa3roHa U JAJbHEHIIErOo PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEICKKH.

Onpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBHKCHUS
apuKa 1o HaKJIOHHOM TMJIOCKOCTH.

OnpeneneHre yCKOpPEHUs] Tejla MPH PaBHOYCKOPEHHOM JBMKEHUU I10
HAKJOHHOW TJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH TYTH OT BPEMEHU TPU PaBHOYCKOPEHHOM
JBYOKEHUM 0€3 HadaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM JBIKEHUU 0€3
HayaJIbHOM CKOPOCTH TYTH OTHOCSITCA KakK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJITUHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHUS OT CHJIIBI
HOPMaJILHOTO JIABJICHUS.

Onpenenenne K03 PUIIMEHTA TPESHUS CKOJIbKCHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Teja
110 TOPU30HTAIBHOM TTOBEPXHOCTH.



10. Onpenenenue pabOThl  CHUJIBI  YOPYTOCTH TpU  MNOABEME TIpy3a C
WCITOJIb30BaHMEM HETIO[BI)KHOT'O M TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJjieGaHus U BOJHbBI.

KonebarenbHoe aBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TTEpUOI,
4acToTa, aMILUIuTyAa. MaTteMaTHuuecKuil U NPy KUHHbIA MassTHUKU. [IpeBpaiieHue
SHEPTHH MPH KOJICOATSIHPHOM JIBUKCHUU.

3aryxatomme — KoneOanusa.  BwiHyxzaennsle — konebanus.  Pe3zonanc.
Mexannueckue BoaHbl. CBolicTBa MexaHW4Yeckux BoOJIH. [IpoponbHble U
nornepeyHble  BOJHBIL. J[IMHA BOJMHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnuveckne BOJIHBI B TBEPAOM Tell€, CEUCMUYECKHE BOJIHBI.

3ByK. I'poMkoOCTh 3Byka W BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue xonebaHU TeJ MO ACUCTBUEM CHIIBI TSHXKECTH M CUJIBI
YIIPYT'OCTH.

Hab6mtonenue kosiebanuii rpy3a Ha HUTU U Ha MPYKUHE.

Habntonenue BoIHY K ACHHBIX KOJIEOAHU U pe30HaHca.

PacnipocTpanenue npo10abHbIX U MOMEPEYHBIX BOJIH (Ha MOJEIIH ).

Habntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimel.

1. OmnpeneneHue 4YacTOThl W MEpUOJA KOJEOAHWl  MaTeMaTh4ecKoro
MasTHHKA.
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2. OmnpeneneHre 4acTOThI M Ieproa KojaeOaHUM MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Mepro/ia KOneOaHHM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MEPUO/Ia KOJIEOAHUHN MPYKUHHOTO MasgTHHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTU TMEpHoOJa KoJieOaHUI rpy3a, MOJBEIIEHHOIO K
HUTH, OT MaccChl Ipy3a.
6. OnbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuofa  KosieOaHui
MPYXKUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTrO MaeHMS.
Paznen 10. DiiekTpoMarHuTHOE MoJie M 3J1eKTPOMATr HUTHbIE BOJTHBI.
DNeKTpOMarHuTHOE  ToJyie.  DJIEKTpOMarHuTHble  BOJHBL — CBoiCTBa
AJIEKTpOMarHUTHBIX BOJH. Ilkana snexkTpoMarHUTHBIX BOJIH. Vcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



DnekTpomMarHuTHas npupoaa csera. CKopocTs cBeTta. BonHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonnHoBbIE cBONCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydyeHnue CBOWCTB AJEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHIJIIBHOTO

TenedoHa.

Paznean 11. CBeToBbIe sIBJICHUS.

JlyueBas  Mmogmens  cBera.  Mcrounuku — cBera.  [IpsamMonumHeiHoe
pacnpoctpanenue csera. 3atMenuss Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienre cBeTa. 3akoH TmpesomieHusi cBera. l[loaHoe BHYTpeHHEE
oTpakeHHWE cBeTa. lcmonb30BaHWE TIOJHOIO BHYTPEHHErO OTPAXKEHUSI B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm gnyweir B JsmH3e. OnrTuyeckas cucrema (¢oToarnmnapara,
MUKpOCKOIIa M Tejieckomna. ['ma3 kak onruueckas cucrema. bIuM3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenoro cBera B chnekTp. Omnbitel HbtoTona. Croxxenue
CIIEKTpalIbHBIX LBETOB. /ucnepcus cera.

Hemoncmpayuu.

[IpssMonMHEHHOE PacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenune nzo0paxeHuii B IJI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xop nydeit B coOuparonieit JuH3e.

XoJ JIyyer B paCCEUBAIOLLIEHN JIUH3E.

[Tonyuenue n3o0pakeHUN ¢ MTOMOIIBIO JTUH3.

[IpuHuun gevicTBus Qoroarmapara, MUKPOCKOIA U TEJIECKOIIA.

10. MopeJn riasza.
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11. Paznoxxenue 6em1oro cBera B CIIEKTP.

12. [lomydenue 6e510ro cBETa MPU CII0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTia OTPaKEHHsI CBETOBOIO Jy4ya OT yIJa
najcHusl.

2. M3yueHume XxapakTepUCTHK N300PaKEHUSI MPEAMETA B IUIOCKOM 3epKalie.

3. HccnepgoBanue 3aBUCUMOCTH yrila MPEJIOMJIEHHSI CBETOBOTO Jiyda OT yIJa
MajIeHUs Ha TPAHULIE «BO3IYX—CTEKIIO».



4. Tlomyuenue u3o00paxeHul ¢ TOMOIIBI0 COOUPAIOIIEH JTMH3BI.
5. Onpenenenne POKYCHOTO PACCTOSIHUS U ONTUYECKON CUJIBI COOMparomieit
JIMH3BL.

6. ONBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmOBITHI IO BOCTIPUSITHIO I[BETA MPEIMETOB MPU UX HAOIIOJICHUU 4Yepe3

1IBETOBbIC (DUIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUS.

Omnwitel Pezepdopna m mmanerapHas monenb atoma. Moxenbs atoma bopa.
Hcnyckanue u noriomeHue ceera aroMoM. KBanTel. JInHelyaTsie CIIEKTPHI.

PannoakTuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHusi. CTpoeHue aTOMHOIO
anapa. HyxkinoHnas wmozens aromHoro snapa. HMsorombsl. PaauoaxTuBHBIE
npespatnenus. llepuon nomypacnana aTOMHBIX €ED.

Snepubie peakuuu. 3aKOHBI COXPAHEHHUS 3apAO0BOTO WU MAaCCOBOIO YMCEI.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M 3Hepruu. Peakinuu cuHTe3a u
nenenus saep. Ucrounuku snepruu ColiHiia u 3BE3/.

Snepnas sHepreruka. J[eWcTBHS pPaguOaKTUBHBIX H3IYy4YEHUU HA >KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3IIYYEHUS U MOTJIOMICHUS.

2. CnexTpsl pa3IUYHbIX Ia30B.

3. Cunextp BomopoJa.

4. HabGmrogenue TpekoB B kamepe Busbcona.

5. Pabota cuérunka HOHU3UPYIOIIUX U3ITYYCHUH.

6. Peructpanus nsnydeHus npupoAHbIX MUHEPAJIOB U ITPOAYKTOB.

Jlabopamopnvie pabomol u onvimol.

1. HabGnromenue CriomHbIX U THHEHYATHIX CIIEKTPOB U3ITy4YCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHNUE SHEPTUU YACTHULIBI 10 TOPMO3ZHOMY

nytu (o ¢ororpadusim).

3. H3MmepeHue painoakTUBHOTO PoHA.

IHoBTOpUTEILHO-00001IAK0 I MOAYIb.

[ToBTOpUTENBHO--00001IAIONTNI MOAYIL IPEAHA3HAYEH JJIsI CUCTEMATU3ALIUH
U 0000IIEHHUS  MPEIMETHOrO  COAEPKAHUS M ONbITa  JIEATEJIbHOCTH,
pUOOPETEHHOTO TIPU U3YyYEHUHU BCErO Kypca (PU3MKH, a TaKkKe Ui MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMeHy 1o (u3uke aisi o0ydaromuxcs,
BBIOPABIIINX 3TOT y4€OHBIN MPEAMET.

[Ipy n3ydyeHHH JaHHOTO MOAYJS PEANH3YIOTCA U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEbHOCTH, Ha OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHas I'PaMOTHOCTb. OCBOCHME HAay4YHBIX METOAOB HCCIIECIOBAHUS



SIBJICHUM TPUPOJLI U TEXHUKH, OBJIAJIEHUE YMEHUSIMH OOBSCHITH (U3HUYECKHUE
SIBJICHUS, NPUMEHsASA IIOJIyYEHHBIC 3HAHUs, pelarb 3a4adyd, B TOM YHCIE
Ka4ECTBECHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMAIBHO JIESATEIbHOCTHBIN XapaKTep JaHHOIO paslielia pealln3yercs
32 Cc4y€r TOro, 4YTo OOydarouecs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
IIpeJIaraeTes:

Ha OCHOBE TIIOJYyYEHHBIX 3HAHUM paACMO3HABaTh M HAYYHO OOBSICHATH
busnueckue SBICHUS B OKPYKAIOIIEH TPUPOJIC U TOBCETHEBHOM KU3HU,

UCIOJIb30BAaTh HAYYHBIE METO/Ibl UCCIeN0BaHUs (PU3UUECKUX SIBICHUI, B TOM
YyyCIe 1S IPOBEPKU TUIIOTE3 U MOJYYEHHS] TEOPETUUECKNUX BBIBO/IOB;
OOBSACHATh HAyYHbIE OCHOBbI HamOojee BaXXHBIX JOCTUIKEHHIl COBPEMEHHBIX
TE€XHOJIOTHM, HATPUMEP, NIPAKTUYECKOTO UCITOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
SHEPTUM HAa OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydyeHrne GU3MKK Ha yPOBHE OCHOBHOI'O OOIIETr0 00Opa30BaHUs HAIMPABJICHO
Ha JOCTWKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.
B pe3ynpraTte n3ydenus UMK Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus
y oOyuatomierocsi OyayT copMUpPOBaHbI CIEAYIONIUE JTUYHOCTHBIE Pe3yJIbTaThl B
YJacTH:
e 1) MATPHOTHYECKOr0 BOCIIUTAHMA:
e — MPOSIBJICHHE HHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSTHHIO POCCUUCKOM
br3UYECKOil HaYKH;
e —IICHHOCTHOE OTHOIICHUE K JOCTHKCHUSIM POCCUNCKUX YUIEHBIX--(PH3UKOB,;
e 2) rpaKaaHCKOro M JyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:
e — IFOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYCCKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTHYECKHUM IPUMEHEHUEM
JTOCTHXKCEHUHN (U3HKU;

e — OCO3HAHUE BAXXHOCTH MOPAIbHO--3TUYECKUX IMPUHIUIOB B JEITEIBHOCTH
Y4E€HOTO;

e 3)3CTeTHYECKOro BOCIIMTAHUS:

e — BOCTPUSITHE ICTETUYECKUX KauyecTB (U3MUYECKONW HAayKHu: €€ TapMOHUYHOIO

MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) HeHHOCTH HAYYHOT O MO3HAHUS:

e — OCO3HaHUE€ IIEHHOCTH (HU3MUYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IO3HAaHUs MHUPA, OCHOBBI Pa3BUTHUs TEXHOJIOTUM, BAKHEUILIEH COCTABJIAIOLLEH
KYJIbTYPBI;

e — pa3BUTHUE HAYYHOH JIIOO03HATEIBHOCTH, MHTEpPECa K HCCIEN0BaTEeIbCKON
NEeATEIIbHOCTH;

e 5) (¢dopmupoBaHusi KyJABTYPbl 310pPOBbS U  3IMOLUMOHAJBHOIO
0J1aronmoIy4ns:

e — OCO3HaHHE UEHHOCTH Oe30macHoro o0pa3a >KH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TIpaBUJI 0OE€30MAaCHOr0 TOBEJCHUS Ha
TpaHCIOPTE, HA JOPOrax, C IJIEKTPUUYECKUM M TEIUIOBBIM 00OpYy/IOBaHHEM B
JIOMAIIHUX YCIIOBUSIX;

e — chOpMUPOBAHHOCTh HaBBIKAa pedieKCHU, MpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TaKOTO ke MpaBa y APYyroro 4ejaoBeKa;

e 6) TPYIOBOI0 BOCIIUTAHMSA:

e — AKTHMBHOE Yy4YacTUE B PEIICHUHM NPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3ay, Topoja, Kpas) TEXHOJIOTHISCKOW U



COLIMaJbHOM HAMpaBIIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3UUECKUX
3HAHUM;

e —HUHTEpeC K NPAKTHUYECKOMY U3YUYEHHIO PO eCcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrHYE€CKOro BOCIIUTAHMSA:

e — OpHEHTAallMs Ha NpPUMEHEHHE (PU3UYECKUX 3HAHUU IS pEelleHHs 3a7ad B
00JIaCTH OKpY’Kalolled cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOXXHBIX MOCHEACTBUM ISl OKPYKAKOLIEH CPENBL;

e — OCO3HaHHUE IJI00aJBHOr0 XapakTepa HKOJOTMYECKHUX MpoOJIeM U MmyTed ux
pELICHHUS;

e 8) agjanTauuMM K M3MEHAKWIMMCS YCJIOBHSM CONHAJIbHOH W NPHUPOIHOM
cpenbl:

e — TOTpeOHOCTh BO B3aUMOJCUCTBUU MpPU BBHIIOJIHEHUU HCCIEIOBAHUN U
IPOEKTOB (U3UYECKONW HANpPaBIECHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUSAM
APYIrux,

e — TIOBBIIICHWE YPOBHA CBOCH KOMIIETCHTHOCTH 4Yepe3 IPaKTUUYECKYIO
NeSITEeNHHOCTD;

e —MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YuUCJe (POPMyIUpOBaTh
UJIeH, TOHSATHS, TUTIOTE3bl 0 PU3NYECKUX 00BEKTaxX U SIBICHUSX;

e — OCO3HaHUE JIePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH
buznku;

e — IUJJAHUPOBAHHME CBOErO Pa3BUTHSA B MPUOOPETEHUU HOBBIX (PU3HUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJM3UPOBATH M BBISBIIATH B3aMMOCBS3U MPUPOIBI, 00IIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UIECKUX 3HAHUIA,

e — OIICHKA CBOUX JEHCTBUM C Y4ETOM BIMSHUS Ha OKPYXKAIOUIYIO CpPENy,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATDHI

B pesynbprare OCBOGHHMS MpOrpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOI'O
o0mrero oopa3zoBanus y o0ydaroierocs 0yayT copMUpOBaHbI MeTamNpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIIUE TT03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS,
KOMMYHUKATUBHBIC  YHHBEPCAJIbHBIC  y4eOHBIC  JCHCTBUS,  PETyJISATUBHBIC
YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJoruueckue JecTBUA:



BBISIBJIIATH M XapaKTEpPH30BaTh CYIIECTBEHHbIE NPU3HAKU OOBEKTOB
(siBNIEHUI );

yCTaHaBIIMBATh CYIIECTBEHHBIA NMPU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
0000IIEHNS U CPAaBHEHUS;

BBISIBJIITh 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B pacCMaTpuBaeMbIX akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3HUECKUM SIBJICHUSM;
BBISIBJIATh TTPUYMHHO--CJICICTBEHHBIE CBS3U NMPU H3YUYCHUH (DUBNUSCKUX
SIBJICHU M TIPOIIECCOB, JIeJaTh BBIBOJBI C UCIIOJIh30BAaHUEM JICTYKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHHUM, BBIBUIATh TUIOTE3bl O B3aUMOCBSI3IX
(UBUYECKUX BEJIIMYMH;

CaMOCTOSATEIbHO BBIOMpATh CMOCO0 pelieHuss y4eOHOH (u3nueckoit
3amayu (CpaBHEHHME HECKOJIIbKMX BapUAaHTOB pEIICHUS, BHIOOp Hambosee
MOAXOAIIEr0 ¢ Y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTebCKue JeHCTBUSA.

HCI0JIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT ITO3HAHUS;
MIPOBOJIUTH IO CAMOCTOATEIHPHO COCTABICEHHOMY TIJIaHy OMBIT, HECIOKHBIN
busznyeckuii SKCHEepUMEHT, HeOOJbIIOe UCCIeA0BaHUE (PU3UYECKOrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTh U  JOCTOBEPHOCTh HH(MOPMAIIHUIO,
MOJIYYE€HHYIO B XOJ[€ UCCIEA0BAHUS UJIA SKCIIEPUMEHTA,

CaMOCTOSITEILHO (OpMYIUpPOBaTh 000OIIEHUSI U BBIBOJBI 10 pe3yibTaTaM
MPOBEAEHHOTO HAOJIOICHHUS], OTIbITA, UCCIIECIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE  JajbHEiIee pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TaKkKE BBIJBUTATh MPEANOJI0KEHUS 00 UX PA3BUTUH B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ nundpopmanmneii:

NPUMEHATh PA3UYHbIE METObl, HHCTPYMEHTBI U 3aMpPOCHI MPHU MOUCKE U
orOope MHPOpMAIMU WJIM JAHHBIX C Y4E€TOM MPEAIOKEHHOW y4uyeOHOI
busznueckon 3a1aun;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIUIO
Pa3TUYHBIX BUAOB U (OPM IPEICTABIICHNUS;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJbHYIO (OpPMY TpENCTaBICHUS
uHbOpMallMM ¥ WJUIIOCTPUPOBATH pellaeMble 3aadud  HECIOXKHBIMU
cXeMaMu, JruarpaMMmaMu, UHOU rpaduKoi U UX KOMOWHAIIUSIMU.

KoMMyHuKaTHBHBIE YHHBepCAlbHbIE YUeOHbIe NeCTBHA:

B XOZ¢ OOCYXJEeHUs ydeOHOro Marepuana, pe3yjbTaToB JabOopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI U
BBICKA3bIBAaTh WJEH, HAIICJICHHBIE Ha PEIICHUE 3aJadyd U MOJJCp KaHUe
0J1aro)KeaTeIbHOCTH OOIECHUS,



COIIOCTABJIATh CBOM CYXICHUS C CYXKICHUSMU JPYTHX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3Munue U CXOJICTBO MO3UIUN;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX;
NyOJMYHO MPEACTABIATh PE3YbTAaThl BHIIIOIHEHHOIO (PU3MUECKOr0 OIbITA
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TPOCKTA);

IOHMMaThb ¥ HCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHJHOM U
WHANBUAYAJTbHOM pabOThl MpU pEUICHUH KOHKPETHOW (HHU3NUECKOi
po0JIeMBIL;

OPUHUMATh LETM COBMECTHOW AESITENbHOCTH, OPraHU30BBIBAThH JECUCTBUS
no e€ JOCTIKEHUIO: paclpelessiTh PO, OOCYXIaTh IPOLEcCH |
pe3yJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIbKUX JIIOJIEH;
BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOI'O pPe3ysbTara Mo
CBOEMY HAIIPaBICHUIO U KOOPAUHUPYS CBOM JACHCTBUS C JpPyrUMuU
YJIeHaM1 KOMaH/Ibl;

OLIEHMBAaTh Kaue€CTBO CBOETO BKJIaJa B OOIIMHA HPOAYKT IO KPUTEPUSIM,
CaMOCTOSITETIbHO CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PCFYJIHTI/IBHI)IG YHHUBEPCAJIbHBIC y‘leﬁﬂble JelcTBHUSA

Camoopranusanus:

BBISIBJIATh TTPOOJIEMBI B JKM3HEHHBIX U yU4E€OHBIX CUTYyaIUsAX, TPEOYIOIMUX
JUTSI peleHusl PU3NYeCKuX 3HAHUK;

OPUEHTUPOBATHCA B  PA3JIUYHBIX [OJAXOAAX IMPUHITUA  PEUICHUU
(MHAMBUAYAIbHOE, MPUHATHE PELICHUS B TPYyNNE, NMPUHITUE PEIICHHUI
TpYHIION);

CaMOCTOSITEJIbHO COCTaBIISATh aJITOPUTM peIlIeHHs] PU3NUECKOI 3a1aun UiIu
IJIaHa MCCJENOBaHUSA C Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh IIpEIJlaraeMble BapUaHThl PELICHU;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Cam OKOHTPO0J/Ib, IMOIIMOHAJI bHbII HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAI[MU U MIPEJIararh IUIaH €€ U3MEHEHUS,
OOBSICHAT,  MPUYUHBI  JOCTIDKEHUS  (HEHOCTHMKEHUS) pe3ydbTaToB
NEeSATENbHOCTH, JaBaTh OLICHKY TPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTUBBI B JIESATEILHOCTh (B TOM YHUCII€ B XOJ BBIIIOJHEHUS
bu3MUEeCKOro UCCIENOBaHMs WJIM TPOEKTa) HAa OCHOBE HOBBIX
O0CTOSITENILCTB, W3MEHUBIIUXCS CHUTYallMii, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKILIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKa B XOJE CIopa WM JIUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY IPYroro;



MpU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHu: (PU3NYECKUX 3a1ay Uin
B YTBEPK/ICHUSX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBo APYroro.

INPEAMETHBIE PE3YJIBTATHBI

K xonHiy oOydenusi B 7 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTD Y O0YYAIOIIUXCS YMEHUH:

UCIOJNb30BaTh  MOHATUSA:  (U3MYECKHUE U  XUMHUYECKHE  SIBIICHMUS,
HaOJIOJIeHNEe, AKCIEPUMEHT, MOJAEb, THUIOTE3a, €AUHULBI (HU3NYECKHUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYecKoe MABIKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TMPSMOJIMHEHHOE), TPACKTOpHUsS, pPaBHOACHCTBYIOIIASA
cuia, nedopmarus (ympyras, TJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIIUECS] COCY/IBI;

paznuuath siBiaeHus (Iuddysus, TENJIOBOE ABUKEHHUE YacTHI] BEIECTBa,
paBHOMEpHOE  JBWIKEHHE, HEPAaBHOMEpPHOE JBWXKEHUE,  HWHEPIUS,
B3aMMOJECHUCTBUE TEJI, PABHOBECUE TBEPABIX TEI C 3aKPEIUVIEHHOMW OCHIO
BpallleHus, Mepeaaya JaBjieHUS TBEPABIMU TeEJIaMH, >KHAKOCTIMHU U
razamy, atMoc(epHoe [aBieHUE, IUIaBaHUE TEJ, MPEBpPAILCHUS
MEXaHUYECKOW HHEPruM) MO OMUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (U3UUECKOE SBICHUE;
pacmo3HaBaTh MPOSBICHUE HU3YUYCHHBIX (PU3WYECKUX  SIBJIEHUU B
OKpY’KarolieM MHpe, B TOM 4Yucje (U3NYECKHE SIBJIEHUSA B IPUPOJIE:
IpUMEPBI JBMXKEHUSI C PA3IMYHBIMU CKOPOCTSMH B >KMBOM W HEXUBOU
npupojie, JCUCTBUE CHIIBI TPEHHS B TMPUPOAC W TEXHHUKE, BIHUSHHC
aTMOC(epHOTO JaBJICHUS Ha XKUBOW OpPraHU3M, IJIaBaHHE PBIO, pbIYard B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTHUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKN) (PU3UUECKUX SBICHUN;
ONKCHIBATh U3YyUCHHBIC CBOMCTBA Tel M (DU3NUYECKHUE SIBJICHUS, UCIIOIB3YS
dbu3nyeckue BeMWYMHBI (Macca, 00BbEM, IIOTHOCTh BEIIECTBA, BpEMH,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TAXKECTU, BEC
Tena, CuJia TpeHus, JaBleHue (TBEPAOro Tena, >KUIKOCTH, Tas3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, MJIEYO CHIIbI,
MOMEHT CWIbl, KO3((UIMEHT TOJIE3HOTO JEUCTBUS MEXaHU3MOB,
KMHETHYECKass W MOTEHLHalbHAs YHEPIHsi), NpU ONUCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUM  CMBICI  HCIOJB3YyeMBIX  BEIHMYMUH, HUX
00O3HAUECHHUSI W EAUHULBI (U3NYECKUX BEIUYUH, HAXOIUThb (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYI0 BETUYUHY C APYTUMU BEJIMYMHAMU,
CTPOUTDH rpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (UIHYECKUE SBJICHHS U TIPOIECCHI,
UCIONb3Ysl MpaBuiia CIOXKEHUs cuil (BIOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3aKkoH Apxumesa, IpaBUIO paBHOBECHUS pblyara (010ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHHYECKOH
SHEPTUM, MpPU HTOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
3aMKCBIBATh €0 MAaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSCHATH (PUBUYECKUE SBJICHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICJICTBEHHBIC CBS3U, CTPOUTh OOBsICHEHHE U3 1-2
JIOTUYECKHUX II1aroB ¢ Omopod Ha 1—2 M3ydEeHHBIX CBOWCTBA (HYU3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

peumarbs pacuy€THbIC 3aJaud B |—2 JEHCTBHS, HCIOJB3Ys 3aKOHBI M
dbopmynbl, cBsi3bIBarONIME (DU3NUECKUE BEIWYWMHBI: Ha OCHOBE aHaJIM3a
YCJIOBHS 33J1a4d 3alUCHIBATh KPATKOE YCJIOBHE, MOJCTABIATh (U3UICCKUC
BEJIMYUHBI B (DOPMYJIBI M TPOBOAUTH PAaCUEThl, HAXOIAUTH CIPABOYHBIC
JaHHBbIE, HEOOXOUMBbIC /Ul PEIICHUsI 3a/1ad, OLICHUBATh PEAUCTHYHOCTD
MOJTy4eHHON (PU3UIECKON BEIMYHUHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO pEUIUTh NP TOMOIIU
(bu3MUEeCKUX METO/IOB, B OMUCAHUY UCCIIEA0BAHUS BBIACISTH MPOBEPIEMOE
npenmnojiokeHue  (TUMOTE3y),  pa3iuyarb U HUHTEPIPETUPOBATH
MOJIYYEHHBI pe3ylibTaT, HaXOJIWTh OIIMOKM B XOJI€ OMNbITa, JeJaTh
BBIBOJIBI [10 €T0 pe3yJibTaTam;

IPOBOJIUTH OMBITHI IO HAOMIOJEHUIO (DU3NYECKUX SBJICHUU WU
bu3nIeCcKux CBOMCTB TeJI: dbopMyIUpOBATH MIpOBEPsSIEMbIC
NPEIONIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEIJI0KEHHOI0 000py10BaHHUs,
3aMKUCBIBATh X0/ ONbITa U (HOPMYJIUPOBATH BHIBOJIBL;

BHITIOJTHATE TPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
00BéMa, CHJIBI M TEMIepaTypbl C WCIOJIb30BAHHEM AaHAJIOTOBBIX U
nu(poBBIX TPUOOPOB, 3aNUCHIBATH I[OKAa3aHHUSI MPUOOPOB C YUETOM
3aJ1aHHOM a0COMIOTHOM MOTrPENTHOCTH U3MEPEHUIA;

MPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKON BEIMYHMHBI OT
OpPYroil ¢ HCIOJIb30BAaHUEM MPSIMBIX H3MEPEHHU (3aBUCUMOCTU IIYTH
PaBHOMEpPHO [IBHKYILETOoCs Telda OT BPEMEHU JABUIKEHHS TENa, CHUJIbI
TPEHUS CKOJIbKEHHS OT Beca TeJa, KadecTBa 00pabOTKU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT TUIOIIAIU CONPUKOCHOBEHUS TEJ, CHUIIBI
YOPYTrOCTH OT YJUIMHEHUS MPYKUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BEMA
NOrpyKEHHOM YacTH Tela U OT MJIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEeJO, YCIOBUN
MJIaBaHUs TeJ, YCIOBUM paBHOBECHS pblyara v OJOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM Y4eOHOTO HWCCIEeIOBaHUs, COOMpaTh YCTAHOBKY W
BBIIIOJIHATh W3MEPEHHsS, CJIEAys] MPENJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl IMOJYYEHHOW 3aBHUCHUMOCTH (U3NYECKUX BEIUYUH B BHUJIC
NPEAJIOKCHHBIX Ta0NUIl U TpaduKOB, JAeNaTh BBIBOABI MO pe3yjibTaTaM
UCCIIeIOBaHMS,

NPOBOANTH KOCBEHHBIE HU3MEpEHUs (PU3NYECKUX BEIUYHMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CHJIAa TPEHUS CKOJIbXKEHUS,
JaBJIGHWE  BO31yXa, BBITAJIKMBAIONAs  CWJia, JACHCTByomas Ha
HOrpy’XEHHOE B KHJIKOCTh TeNO, KOI(PPHUIMEHT MOJE3HOTO JEHCTBUS
IPOCTHIX MEXaHW3MOB), CIEAys TPENIOKCHHOW WHCTPYKIIUU: TIPU
BBIITOJTHEHUN HW3MEPEHHH COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAUEHUE HCKOMOUN BETMYUHBL;

coOIoAaTh MpaBuia TEXHUKU 0€30MacCHOCTH U paboTe ¢ 1ab0opaTOPHBIM
000py/IOBaHUEM;

yKa3bIBaTh NPHUHIUIBI ACUCTBUS NMPHOOPOB M TEXHUYECKHX YCTPONCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIalIUecs COCyabl, Oapomerp,
pbIvar, MOABMKHBIN U HEMOABIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JICHCTBUS W3YyYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOMCTB C ONOpPOM HA WX OnucaHus (B TOM YHCIE:
NOJIINITHUKYA, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHUIN  Ipecc,
MaHOMETp, BBICOTOMEP, TTOPIIHEBOK HACOC, apEOMETP), UCIIONIb3YS 3HAHUS
O CBOICTBaxX (PU3UYECKHUX SBICHUH W HEOOXOAMMBIC (pU3MUECKHUE 3aKOHEI
Y 3aKOHOMEPHOCTH;

NPUBOJIUTH  NpUMEpbl  (HaxoauTh  HWHGOpPMAIIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU Ui o0OecriedeHus: 0€30MacHOCTH TpH OO0palleHuu ¢ mpudopaMu H
TEXHUYCCKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3II0POBbS U COOIIOJCHHS
HOPM 3KOJIOTHYECKOT'0 TTOBE/ICHUS B OKPYXKAIOIICH Ccpeie;

OCYIIECTBJISITH OTOOp HWCTOYHWUKOB uH(popmanuu B HWHTepHere B
COOTBETCTBHU C 33/IaHHBIM TTOMCKOBEIM 3allPOCOM, HA OCHOBE MMEIOIITUXCS
3HAaHUH © TYTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
UHPOpPMAIINIO, KOTOpas SBIACTCS MPOTUBOPEUYMBONW HMIIM MOXKET OBITH
HEI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHINOJHEHUH Y4€OHBIX 3alaHUN HAYYHO--TIOMYJISPHYIO
auTepatypy  (QHU3MUEecKoro COAEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypcbl cetn MHTepHET, BnaaeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus MHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3[1aBaTh COOCTBEHHBIE KpAaTKWE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB HHPOpMANK (HU3HUECKOTO COJACPKAHUSI, B TOM



quciie MyOJIMYHO JIeNIaTh KPaTKHWE COOOIIEHUsI O pe3yJbTarax IMPOCKTOB
WM Y4eOHBIX HCCIEIOBAaHUN, TPH ITOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIH TIOHSATUUHBIA ammapatr Kypca (HU3UKH, COMPOBOXKAAThH
BBICTYIIJICHUE TTPE3CHTAINEH;

e TMpU BBINOJHEHHH Y4YEOHBIX MPOEKTOB U HCCIECHOBAHUN paclpenessiTh
00s13aHHOCTU B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJjadaMu,
CIIEIUTh 3a BBIIIOJHEHUEM IUJlaHAa JCWCTBUM, aJeKBaTHO OIEHUBATh
COOCTBEHHBI  BKJaJg B  JAEATENbHOCTh  T[PYMINbl,  BBICTpPaUBaTh
KOMMYHHUKATHBHOE B3aUMOJCHCTBHE, YUUThIBAasE MHEHUE OKPYKAIOILIHX.

K xoniy oOyuyenus B 8 kiacce npeamMeTHble pe3ybTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00yUAIOIIUXCS YMEHUM:

e HCMOJIL30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJIIMUYECKUE U
aMmop(HBIE Teja, HACHIIICHHBI W HEHACHIMIEHHBIM Tap, BIAKHOCTh
BO3/lyXa, TeMmIepaTypa, BHYTPEHHsS OJHEpPrusi, TEMJIOBOM JBHUrarTelb,
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsifl, AIEKTPUUECKOE MOJe, TPOBOIHUKU
U JURJIEKTPUKH, OCTOSHHBINA 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuuarh SBJIEHUS (TEIJIOBOE pacCIIMpEHUE U CKaTue, Terolepenaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KaUJUISIPHBIE SIBJICHUS, HCIIApPEHUE,
KOHJICHCAllMsl, IUIABJIEHUE, KpUCTauM3auus (OTBEpAEBaHUE), KHUIICHUE,
TernJionepeaaya (TEeTUIONIPOBOIHOCT, KOHBEKIIHSI, U3JIy4eHue),
AJIEKTPHU3AIMS TEJ, B3aUMOJCUCTBUE 3apsA/IOB, JEHCTBHS JICKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJEHCTBHE MArHUTOB, JEHCTBHE
MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKIUS)
0 ONUCAHUID MX XAPAKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

e paCIlO3HABaTh MPOSBJICHUE M3YYEHHBIX (U3HYECKUX SBJICHUH B
OKpY)KarIlleM MHpe, B TOM 4YucJe (HU3NYECKHE SBJICHUS B MPHUPOIEC:
MOBEPXHOCTHOE HATSXKCHUE M KANWUIAPHBIC SBJICHHS B TPUPOJE,
KpUCTa/lIbl B Tmpupoae, uziydenue CoiHIa, 3amep3aHue BOJIOEMOB,
MOpckue Opu3bl, 00pa3oBaHuEe POCHl, TyMaHa, UHEsI, CHEra, dJIEKTPUUYECKUe
sBJeHUs] B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiid, Jpeid MOJMCOB, PO MarHUTHOIO TOJIA JJis >KM3HU Ha
3emiie, MOMSIPHOE CUSIHUE, MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3374y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBa (MPHU3HAKK) (PU3MUECKUX
SIBJICHUIA;

e OIMCHIBATh U3YUYEHHBIE CBOWCTBA TEN U (PU3NUYECKUE SBJICHUS, UCIOIb3YS
busznueckue BEIUUYUHBI (TeMIlepaTypa, BHYTPEHHSISI DHEPTUsl, KOTUYECTBO
TEIJIOTHI, yAeIbHasl TEIIOEMKOCTh BEIIECTBA, YeIbHas TeTIOTa



IJIaBJICHUS, VJEJIbHAs TEIJIOTa MapooOpa3oBaHUs, YyAelbHas TeErIoTa
CropaHus TOIUIMBA, KOA(DQPUIMEHT TMOJIE3HOTO JEHUCTBHUS TEIJIOBOM
MAIlIMHBbI, OTHOCHUTEJIbHAs BJIAXHOCTb BO31YyXa, JJEKTPUYECKUU 3apsl,
CUJla TOKAa, DJJIEKTPUYECKOE HAIPSXKEHHUE, CONPOTUBIIEHWE NPOBOLHUKA,
yACJIbHOE  CONMPOTHUBJIEHHWE  BElIeCTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0  TOKa), TMpH  ONHCAaHUU MPaBUIBHO  TPAKTOBATH
(bu3MUEeCKUl CMBICT HCIOJIb3YEeMbIX BEJIWYUH, O0O03HAYECHHS] U €IUHUILIBI
bu3MUecKUX BEIUYMH, HAXOAUTH (OPMYJbI, CBS3bIBAIOLIME JAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapakTepu30BaTh CBOMCTBa Tes, (U3UYECKHE SBICHUS U MPOIECCHI,
WCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOpUH
CTPOCHUSI BEIIECTBA, MPUHLMI CYNEPNO3UIIMU TMOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJis ydacTKa IenH, 3aKOH
JIxoyna—JleHua, 3akOH COXpaHEHHUS DHEpPrud, IpA ITOM JaBaTh
CIIOBECHYIO0 (DOPMYJIHMPOBKY 3aKOHA W 3alHUCBHIBATh €r0 MaTeMaTHYECKOE
BBIPA)KEHUE;

OOBSICHATh (PU3NUYECKHE MPOIECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalHH NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABILITH
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh O0bSICHEHUE U3 1—2 JTOrMUEeCKUX
maroB ¢ omnopoi Ha 1-2 H3y4eHHBIX CBOMCTBa (DU3UYECKUX SBJICHH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacuy€THbIC 3aJaud B 2—3 JCHUCTBUS, HCIOJb3Ys 3aKOHBI M
dbopmynbl, cBsi3bIBarOlIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUS 3aJayd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABISITH HEIOCTATOK
JMaHHBIX JJIS  pEIIeHUs 3a7adyd, BBIOMpATh 3aKOHBI U  (OPMYIIHI,
HeoOXoAuMble JJs1 €€ pelleHus, MPOBOJUTh pacu€Thl U CpPaBHUBATh
MOJIy4€HHOE 3HauUeHHE (PU3UUECKON BEIMUHMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO pEIIUTh NpPU TMOMOUIU
(GU3MYEeCKUX METOJOB, HCIOJb3Yys OIMCAHWE HCCIEIOBAHUS, BBIACIAThH
IIPOBEPAEMOE  MPEIIOJIOKEHUE, OLECHUBATh IPAaBUIBHOCTh IOPSAAKA
IIPOBEJICHUS UCCIIEA0BaHUS, A€IaTh BBIBOBI,

OPOBOJIUTH OMBITHI IO HAOMIOJAEHHIO (U3WYECKUX SBICHUM WK
bU3HYECKUX CBOMCTB TeJl (KamWJIISIPHBIC SIBIICHUSI, 3aBUCUMOCTH JaBJICHUS
BO3JlyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH TMPOIECCa OCTHIBAHUS H
HarpeBaHus IMpU U3JIYYEHHH OT 1BETa H3JIydarouen (morioniaruieil)
IMOBEPXHOCTH, CKOPOCTh UCIIAPEHMS BOJABI OT TEMIIEPATYPBI KUIAKOCTH U
IO €€ TOBEPXHOCTH, DJJIEKTpHU3alUs TEJI MW B3aUMOICHCTBUE
DJIEKTPUYECKUX 3apsIA0B, B3aUMOJEHUCTBUE ITOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MarHUTHBIX TIOJI€M TIOCTOSTHHBIX MAarHUTOB, JCHCTBUS
MarHMTHOT'O MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBHUraTeisi IOCTOSHHOTO TOKa): (OpMyIupoBaTh
IpoBepsieMble MPEANO0JIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMUsI, OMMUCHIBAThH XOJ ONBITa U (POPMYJIUPOBATH BHIBOIBL;
BBIIIOJIHATh ~ MPSMBIE  U3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEILHOU
BJIQKHOCTU BO3/1yXa, CHJIbI TOKa, HAIPSHKEHHUs] C HUCIOJb30BaHUEM
aHaJOrOBbIX MPUOOPOB M JNATYUKOB (U3UUECKUX BEJIUYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COJIIOTHON MOTrPEUTHOCTH;
MIPOBOJIUTH UCCIIEJOBAHNE 3aBUCUMOCTHU OAHON (PU3HUECKON BETUUUHBI OT
JIpyroil ¢ HUCIOJIb30BaHUMEM TPSMBIX HM3MEPEHUM  (3aBUCUMOCTH
CONPOTHUBJICHUS] TPOBOJAHUKA OT €ro JJIMHBI, TMJOWIAAXA IONEePEYHOTO
CEUCHUS U YIEIbHOTO COMPOTUBICHHUS BEIIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHMK, OT HaNpsDKEHUST Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TOCJEIOBATEILHOTO W  MNapajlyieIbHOTO  COEAMHEHUM
MPOBOJIHUKOB): IJIAHUPOBATH MCCJIEAOBaHUE, COOMpAaTh YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CIeAYys NPEIIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHOM 3aBUCMMOCTM B BHAE Tabiull U TpaduKoB,
JienaTh BBIBOJIBI 110 pe3yJibTaTaM UCCIIEI0BaHUs;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHUs (PU3MUECKUX BEJIUYUH (yAeTabHas
TEMJIOEMKOCTh ~ BEIIECTBA, CONPOTHUBJIEHUE MPOBOAHUKA, pabora W
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IJIAaHUPOBaTh H3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, ClIe/lysl IPENJIOKEHHON UHCTPYKIHH, U
BBIYMCIISITh 3HAUEHUE BEJINYUHBL;

co0roaaTh mpaBuia TEXHUKH 0€30MaCHOCTH MpU padboTe ¢ 1adopaToOpHBIM
000py/IOBaHUEM;

XapakTepu30BaTh MPUHIMIBL  JEUCTBUA HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX omucaHus (B TOM YHCIE:
CUCTE€Ma OTOIUICHMSI JIOMOB, THT'POMETp, NapoBasi TypOHWHA, aMIEepMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUECKOH 3HEPruu, 3JIEKTPOOCBETUTEIIbHbBIC
npuOOpkI, HarpeBaTEIbHBIE AJIEKTPONIPHOOPHI (IPUMEPHI), FIIEKTPUYECKUE
NpeI0XPaHUTENH, FJIEKTPOMArHuT, dJEKTPOJBUraTelb IOCTOSSHHOTO TOKA),
UCTIONIb3YS 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUH M HEOOXOIUMBIE
buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEpPUTEIbHbBIC
npuboOpbl MO cXeMaM M CXEMaTUYHbIM PUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, THUTPOMETpP, JABUraTe]b BHYTPEHHETO
CrOpaHusl, AJEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUYECKUX



Hernen ¢ mocjienoBaTesIbHbIM U NapaJlIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pa3nuyas ycjaoBHbIE 0003HAYEHHUS 3JIEMEHTOB 3JIEKTPUUYECKUX IETeH;

e TMPUBOAUTH NOpUMEPHl  (HAXOAUTh MHPOpPMALUIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (U3MUECKUX 3HAHWA B TOBCETHEBHOMN
JKU3HU 11 oOecrieueHusi 0€30MacHOCTH MpHU 0OpallleHuu ¢ pudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 370pOBbI U COOIIOACHUS
HOPM IKOJIOTHYECKOT0 TOBEACHHS B OKPYXKAIOIIEH CPEJIe;

e OCYHIECTBISITh TMOUCK HWHGMOpMAIUU  (PU3NYECKOTO COACp)KAHUS B
HNuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHMM M MNYTEM CpaBHEHUS
JOTIOTHUTENILHBIX ~ MCTOYHUKOB  BBIACNATH  HUHPOpMAILMIO, KOTOpas
SBJIIETCS MPOTUBOPEUMBOM MIIM MOXKET ObITh HETOCTOBEPHOM;

e HCMOJIb30BaTh MPHU BHIOJHEHUU y4€OHBIX 33JaHUN HAYUHO--MOMYJISPHYIO
auTeparypy  (GU3MYECKOro  COACp)KaHUs, CHpPaBOYHBIE MaTepUallbl,
pecypcbl cetu HTepHeT, BiaieTh MpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi MHPOPMAIIMU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBbIE NMUCBMEHHBIE M KpAaTKHE YCTHBIE COOOILEHUS,
o0obmas wuHGOpPMALUIO U3 HECKOJBKUX HMCTOYHUKOB (HU3UYECKOIO
COAEp)KaHMs, B TOM 4YHCIe NYOJUYHO MPEACTABISATh PE3YyJIbTaTh
IPOEKTHOW WJIM HCCIIEJOBATENbCKON NEATEIbHOCTH, MPU 3TOM IPaAMOTHO
UCIOJIb30BaTh HM3YUYCHHBIM TMOHATUIHBIA anmapar Kypca (UBHKH,
COIPOBOXKIATh BBICTYIIJIEHUE MTPE3EHTAllUEH;

e TMpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEAOBAHUNA (HUINUECKUX
IPOLECCOB PACHPENENsATh O0A3aHHOCTU B TpYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1adaMU, CJICIUTh 32 BHIMOJHEHUEM IJIaHa JACUCTBHIA H
KOPPEKTHPOBaTh €ro, aJeKBAaTHO OILICHWBaTh COOCTBEHHBIM BKJIAJ B
JESTENbHOCTh TPYMIIbI, BRICTPAMBAaTh KOMMYHHKATHBHOE B3aUMOJICHICTBHE,
MPOSIBJISIS TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy oOyueHus B 9 kjacce npeaMeTHbie pe3yabTaThl Ha 6a30BOM ypOBHE

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCT Y O0YUAIOIIUXCS YMEHUM:

e HCMIONB30BaTh TOHATHA: CHCTEMa OTCY€Ta, MaTepuajbHas TOYKa,
TPACKTOPHs, OTHOCHUTEIHLHOCTh MEXaHWYECKOTro ABMKEHUS, nedopmarius
(ynpyrasi, TmiacTHuYecKasi), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TKECTU TBEPIOrO Tela, paBHOBECHE, MEXaHUYECKUE KOJIeOaHHs U
BOJIHBI, 3BYK, WH(]pa3Byk H yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI,
IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTpPbl UCIYCKAHMS U MOIJIOUIEHUS, anb(a-, 0eTa- U raMmma-u3aydeHus,
U30TOIIbI, siIEpHAst SHEPTeTHKa;



pa3nuyarh SBJICHUS (PAaBHOMEPHOE W HEpPaBHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE
najiecHue Tell, paBHOMEPHOE JIBM)KEHHUE 0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PeaKTUBHOE JBUKEHUE, KojiebaTeabHOE ABMXKEHHE (3aTyxaroume u
BBIHYXKJ€HHbIE KOJIe0aHus1), PE30HAHC, BOJHOBOE ABMUKEHHUE, OTPAXKEHHUE
3BYyKa, NPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE MU MPEeIoMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B
CHEKTp U CJOXEHUE CHEKTpPalIbHBIX IBETOB, JHCIEpPCHs CBETa,
€CTeCTBEHHasl PaJMOaKTHBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JTyY€HHU) [0 ONMCAHUIO0 UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHHE HM3YYEHHBIX (U3MUYECKUX SIBICHUH B
OKpyXarouieM Mupe (B TOM 4YHClIe (PU3UYECKHE SIBICHHS B MPHUPOIE:
IPUJIMBBI U OTIUBBI, JBMKEHUE M1aHeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SBIECHHUS B IMPUPOJE, OMOIOTMYECKOEe AECHCTBUE BHUIUMOTIO,
yIbTPa(UONETOBOIO W  PEHTTEHOBCKOIO HW3JIYy4Y€HHWH, €CTECTBEHHBIN
paTuoaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, DPaJUOAKTHUBHOE H3ITyYEHUE
IPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPAJMOAKTHBHBIX W3Iy4YECHUH Ha
OpPraHHu3M YeNloBeKa), MpHU ATOM MEpPEBOAUTH MPAKTUUYECKYIO 3a7ady B
yueOHYI0, BBIICNISATh CYIIECTBEHHBIE CBOMCTBa (NpHU3HAKH) (PUBMYECKUX
SIBJICHUM;

OIMCBHIBAaTh U3yUYEHHbIE CBOMCTBA Tel U (PU3MUYECKHUE SIBJICHUS, UCIOJIB3Ys
¢u3nueckne BEIMYMHBI (CpPEAHSSI W MTHOBEHHas CKOPOCTb Tejia Ipu
HEPAaBHOMEPHOM JIBH)KCHHH, YCKOPEHHE, IEpEMELICHHE, NyThb, YIIOBas
CKOPOCTb, CHJa TpPEHMs, CUja YIPYrOCTH, CHJIa TSKECTH, YCKOpPEHHE
CBOOOAHOrO TMAJEHUS, BEC TejJa, HUMIYJIbC Tela, HMIYJIbC CHIIBI,
MexaHu4yeckass paboTa M MOIIHOCTb, NOTEHIMAIbHAs SHEpPrus Teua,
HNOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLMAIbHAS SHEPIUs CKATOU
NPYXKUHBI, KHHETHYECKas HHEpPrus, IOJIHAs MEXaHU4ecKas »Heprus,
NEPHOJ U 4acToTa KoJIeOaHUH, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBE€Ta, ITOKA3aTeNb IIPEIIOMIICHUS CpPEAbl), IPU ONUCAHUU
NPaBHJIBHO TPAKTOBaTh (DM3MUECKUI CMBICT MCIOJIb3YEMBIX BEIUYHH,
0003HaYEeHHUS! W €NUHULIBI (U3UUYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUYMHY C APYTMMH BEJIUYMHAMM,
CTPOUTH TpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBICHHUS M IIPOLIECCHI,
UCIOJIb3Yys 3aKOH COXPaHEHUs SHEPTUU, 3aKOH BCEMHPHOI'O TATOTEHHUS,



OPUHLKAN CYNEpPHO3ULUU CHUJI, TPUHIMI OTHOcUTenbHOCTH [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCa, 3aKOHBI OTPAKEHUS U
NPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOr0 U MAaCCOBOTO YMCEll
OpU SIEPHBIX pEaKUusX, IpU 3TOM JlaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMChIBATh €r0 MAaTEMATHUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
IPUYUHHO--CJIEICTBEHHbIE  CBA3M, CTPOUTh OOBSICHEHHME U3 2-3
JIOTUYECKUX I1aroB ¢ OMopoil Ha 2—3 HM3y4YEHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTENH;

pemiate pacuy€THBIC 3amaud  (omMparImecs Ha CcHCTeMy wu3 2-3
YpaBHEHMI1), UCTIOJB3YS 3aKOHBI U (OPMYIIBI, CBSI3bIBaIONINE (hr3udecKue
BEJIMUMHBI: HAa OCHOBE aHajM3a YCIOBUS 3a/laddl 3alUChIBaTh KpaTKoe
yCIJIOBUE, BBISBISITh HEJOCTAIOIINE WM W30BITOYHBIE JTaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIsl PELIEHUs, IPOBOJIUTE PacCUEThl U
OLEHHUBAaTh PEWIMCTHUYHOCTh IOJYYEHHOIO 3HA4YEeHHUS (PU3NUECKON
BEJIMYHHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO pElIUTh MpU TOMOIIU
(u3MYECKUX METOAO0B, HCIOJb3ys OIMMCAHUE HCCIEIOBAaHUS, BbIIEIATH
IpoBEpsEMOE MPEAINOJIOKEHHUE, OLICHUBAaTh MPaBUIBHOCTH MOpPsAKa
IPOBEJEHUSA  MCCIENOBAaHUSA, JI€JaTh  BBIBOJAbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOJIIOAEHHI U ONBITOB;

OPOBOAUTH OIBITBI 10 HAOJNIOAEHHUIO (U3MYECKUX SBJICHUM WU
($U3UYECKUX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKoHa
COXpaHEHMsI DHEPTUH, 3aBUCUMOCTH TMEpHOoJa KOJeOaHW MPYKUHHOTO
MasATHHKa OT MAaccChl rpy3a U KECTKOCTHU MPYKUHbI U HE3aBUCUMOCThH OT
aMIUIUTYZbl MAJbIX KOJEOAHUH, IPIMOIMHENHOE paclpOCTpaHEHHE CBETA,
paziiokeHue Oeloro CBeTa B CHEKTP, U3yYEHUE CBOMCTB M300pa’KE€HUs B
IUIOCKOM 3€pKajle M CBOMCTB HM300pa’k€HUs IpeaMera B cOoOMparomien
JWH3€, HAaOIIOAEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB M3IY4YEHUs):
CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
Oo0OpyIOBaHMS, ONUCHIBaTh  XOJ  ONbITA W  €ro  Pe3yibTaThl,
dbopMynHpoOBaTH BHIBOJBL

IPOBOAUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, OMpenensis
cpenHee 3HAueHHE U3MepsAeMOoM BeMUYMHBI ((OKYCHOE pacCTOsHHE
cobuparonieii JIMH3bI), OOOCHOBBIBaTH BBIOOpP crocoda HU3MEpEeHus
(u3MepuTenspHOro npubopa);

MPOBOJIUTh HCCJIEIOBAHME 3aBUCUMOCTEH (PU3UYECKUX BEJIMYHUH C
UCIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHU



py PaBHOYCKOPEHHOM JBH)KCHHHM 0€3 HadyaJbHOM CKOpPOCTH, TEpHoja
KoJieOaHUN MaTeMaTHYeCKOro MasiTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTHU
yrjla OTpaXeHUs CBETa OT yIJla MajJeHus W yria MpeJoMJICHUs OT yria
najieHus): IUIAaHUPOBAaTh MCCIIEOBaHUE, CaMOCTOSTEIbHO COOUpAThH
YCTAaHOBKY, (UKCHUPOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHMOCTH
(GU3UYECKUX BEIMYMH B BHUJIE TaOJUIl M TpaduKOB, AeiaTh BBIBOJBI IO
pe3yabTaraM HCCIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUsS (PUBUUECKUX BEIMYUH (CpemaHsis
CKOPOCTb M YCKOpPEHHE Teja IMpU pPaBHOYCKOPEHHOM JBUKEHUU,
YCKOpPEHUE CBOOOJHOrO MaJeHUs, >KECTKOCTb MPYKHUHBI, KO3(PPUIHUEHT
TPEHUsl CKOJbXEHUs, MeXaHudeckas padoTa M MOILIHOCTb, 4YacToTa U
nepuo, KoieOaHW MaTeMaTH4YeCKOro ¢ MPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja COOMparoleld  JIMH3bI, PAJAMOAKTUBHBIA  (OH):
IJIAHUPOBATh HM3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATE U3MEPCHUS, CJICAYS MPEAJIOKEHHON WHCTPYKIIUU, BBHIYUCIISATH
3HAY€HHE BEJIMYMHBI U aHATU3UPOBATH MOJYYEHHBIE PE3YJIHTATHI C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHHU;

coOJIIOJIaTh MpaBUia TEXHUKH O0€30ITaCHOCTH MPH padboTe ¢ 1abopaTOpHBIM
000OpyI0BaHUEM;

paziuyaTh OCHOBHbIE MPHU3HAKM HU3YYCHHBIX (PU3UUECKUX MOJICIICH:
MarepuaibHasg TOYKa, a0COMIOTHO TBEPAOE TENIO, TOYECUHBIA HMCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IJaHeTapHas MOJeNIb aToMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO SIApPa;

XapakTepu30BaTh MPUHLMIBI  ACHCTBHS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKHX YCTPOWCTB C ONOpPOM HAa HMX onucaHus (B TOM YHCIHE:
COUAOMETpP, HNATYMKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHUs, pakera,
9XOJIOT, OYKH, TNepuckomn, ¢oToanmnapar, ONTHYECKHE CBETOBO/IbI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOICTBaX  (PU3MYECKUX SBJICHUH U  HeoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, W3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB
IpU PEIIEHUH Y4EOHO--MPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBbI I
MOCTPOCHUSI U300paKEHUH B IMJIOCKOM 3€pKaie U COOMpAaroIe JINH3E;
OPUBOAUTL  MpUMEpPbl  (HaXOAUTh  HUHPOPMAIIUIO O  IpUMEpax)
MPAKTUYECKOTO HCMOJIb30BaHUSI (PU3NYECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HM I obecrieueHus: 6e30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0pPOBbsI U COOJIOJCHUS
HOPM 3KO0JIOTHYECKOT'0 MOBEACHUS B OKPYXKAIOIIIEH cpele;



OCYIIECTBJIATh TMOUCK HHPOpMauuu (U3HUECKOTO COIEpXKaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIUPYS MOUCKOBBINA 3aIpOC, HAXOAUTh
NyTU ONpe/ieNIeHUs TOCTOBEPHOCTH MOJIYYeHHOW MH(OpMAaIMK Ha OCHOBE
VMEIOIIUXCS 3HAHUU U IONIOJIHUTEIIbHBIX UCTOYHHUKOB;

VCII0JIb30BaTh IIPU BBINOJHEHUHU YYEOHBIX 33JaHUl HAy4HO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3UYECKOro COJIEp)KaHMs, CIPABOYHBIE MaTepUabl,
pecypcebl cetn MHTepHeT, BnageTh MpuéMaMy KOHCIIEKTUPOBAHUA TEKCTA,
npeoOpa3zoBaHus HH(OPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHbIE NMHCHbMEHHBIE M YCTHBbIE COOOIEHHS HAa OCHOBE
MH(pOpMallMM W3 HECKOJIbKHX HCTOYHMKOB (PU3MYECKOrO COJEp KAHHMS,
NyOJUYHO IPEICTABIATh Pe3yIbTaThl HIPOEKTHON HIIM MCCIIEI0BATENbCKON
JNEATEIbHOCTH, ITIPU OTOM TPaMOTHO  MCIHOJB30BAThb  W3Yy4CHHBIN
NOHATUIHBINA amnmapaT W3y4aeMoro paszaena (U3MKd U COMPOBOXKAATh
BBICTYIJICHME TMpe3eHTanue ¢ Y4€ToM OCOOCHHOCTEW ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
No 1/ HanMeHoBaHMe pa3/ie/ioB U TeM KosnuecTBo 4yacos JaekTpoHHBbIE (MU dpOBBIEL)
°n/m
NMPOrpamMmmbl Bcero o0pa3oBaTejbHbIE pecypchl

Paznen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPY:KAK0IIEro Mupa

bubmnoreka 1HOK

1.1 (6)) - 2
H3HKa - HayKa o npupose https://m.edsoo.ru/7f416194
1.2 dusnueckue BeITUUIHUHEI 2 bubmmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METOJ MO3HAHUSA 2 buGmorexa HOK
' v A https://m.edso0.ru/7f416194
Hroro mo pazneny 6

Paznen 2. HepBOHa‘laJ'Ibele CBE€ACHHUSA 0 CTPOCHHUHU BELICCTBA

bubmmoreka 1{OK

2.1 CrpoeHue BeliecTBa 1
TPOCHHE BEIICCTR https://m.edsoo.ru/7f416194

JIBmxeHne 1 B3anMOIEH CTBUE TaCTHIT Bbubmuoreka 1IOK

BEIECTBA https://m.edso0.ru/7f416194

2.2

bu6mmoreka 1{OK

2.3 Arperarsble COCTOSIHUSI BEIECTBA 2
P - https://m.edsoo.ru/7f416194

Uroro no pazneny 5

Pasznen 3. /IBu:keHUe W B3auMMojAelicTBHE TeJl

3.1 MexaHn4ecKoe IBIKCHUE 3 bubmorexa TTOK
https://m.edsoo.ru/7f416194

3.2 WNuepuusi, macca, MIOTHOCTH 4 bubmmorexa HOK
https://m.edso0.ru/7f416194
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bubommoreka 1JOK

3.3 Cuua. Bunbl cun 14
https://m.edso0.ru/7f416194
HTtoro mo pazmeny 21
Pa3znen 4. laBnenue TBEPABIX TeJl, :KUAKOCTell U ra3oB
41 Hasnenue. [lepenaua naBineHust TBEpAbIMU 3 bu6mmoreka 1{OK
' TeJIaMH, )XKUIKOCTSIMHU U ra3zaMu https://m.edso0.ru/7f416194
4.2 JlaBiieHHE KUOKOCTH 5 bubmorexa ITOK
https://m.edso0.ru/7f416194
bu6mmoreka 1{OK
4.3 A 6
TMOC(epHOe AaieHie https://m.edso0.ru/7f416194
44 JleficTBHE KUAKOCTH U T'a3a Ha 7 bubnuoreka 1HOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazneny 21
Pa3gen 5. PaboTa 1 MOIIHOCTH. DHeprus
bubmuoreka 1IOK
5.1 Pab6 3
ADOTA H MOTIHOCTE https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHHU3MBI 5 bubmorexa LOK
https://m.edso0.ru/7f416194
butmmnoreka 1HOK
5.3 M 4
CXATITCCRAT SHEpriA https://m.edso0.ru/7f416194
UTtoro mo pazmeny 12
PesepBHOE Bpems 3
OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME 68
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8 KUIACC

Ne i/

HanMeHnoBaHMe pa3/iesioB U TeM

NPOrpaMMbl

KoaunyecTBo 4yacoB

Bcero

JaexkTpoHHbIe (MU dpoOBHIEL)
o0pa3oBaTelibHbIE pecypchl

Pa3zgen 1. TenioBble ABJIEHUSA

11 CrpoeHue u CBOMCTBa BELIECTBA 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TeruoBble npouecchl 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. DiekTpuyeckne U MATHUTHBIE SIBJIEHUA
2.1 ueKTpiHeckue 3apﬂf[H' 3apsbiceribic 7 bubnmumoreka 1{OK https://m.edsoo.ru/7f4181ce
Teja U UX B3aUMOJCHCTBHE
2.2 [TocTOSTHHBIN DJIEKTPUYECKHIA TOK 20 bu6mmoreka 1HOK https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIE SBIICHUS bubmmoreka IHOK https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasT WHAYKIUSI 4 Bbubmmoreka IHOK https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

Ne i/

HanMeHnoBaHMe pa3/iesioB U TeM

NPOrpaMMbl

KoaunyecTBo 4yacoB

Bcero

JaexkTpoHHbIe (MU pPOBHBIE)
o0pa3oBaTelibHbIE pecypchl

Paznea 1. Mexannueckue sIBJEHHUSA

MexaHuyeckoe ABUKEHUE U CIIOCOOBI

11 10 bubmmoreka 1IOK https://m.edsoo.ru/7f41a4a6
ero OMHMCaHUs
1.2 BsaumogelictBue Ten 20 bubmmoreka 1IOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHUS 10 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3znen 2. Mexanndeckue KoJeO0aHHUSI M BOJIHBI
2.1 Mexanudeckue KoyieOaHus bubmmoreka 1IOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4eckre BOJIHBI. 3BYK bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 3. DieKTpOMarHuTHOE TOJ€ M IJIeKTPOMATHUTHBIE BOJHBI
3.1 UICKTPOMATHHTHOE MOJE i 6 bu6mmorexa LHOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMATHUTHBIC BOJIHBI
Hroro no pasneny 6
Paznen 4. CBeToBble sIBJIeHUS
4.1 3aKOHBI PacIpOCTPaHEHHUST CBETa bu6mmoreka LOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTHYECKUE TPHUOOPHI bu6mmoteka 1{OK https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6enoro cBetTa B CIICKTP bubnmmoreka IIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paznea 5. KBantoBbIe siBJEeHUA
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I/ICHyCKaHI/Ie U IIOTJIOMCHUE CBECTA

5.1 4 bubmmoreka 1IOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aTOMHOTO spa 6 bubnmorexa LIOK https://m.edsoo.ru/7f41a4a6
5.3 SInepHbIe peaknuu bu6mmotreka LOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IloBTopuTe/IbHO-0000IAIOIIHIT MOTYJIb
I1 0006
6.1 OBTOPEHIE 1 ODOBIICHIE COACPIRAMIA 9 bubmmorexa LHOK https://m.edsoo.ru/7f41a4a6
Kypca pusuku 3a 7-9 kiacc
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka: /-t kimacc: 0a30BbI ypoBeHb: yueOHHUK, / kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe odiectBo «M3aarensctBo «IIpocBerieHue»

» dusuka: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [epoimkun Y. M.,
NBanoB A. U., Axunonepnoe obmectBo «M3narensctBo «IIpocBenienne

» ®usuka: 9-if knacc: 0a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [leppimkun U. M.,
I'yrauk E. M., BanoB A. ., IlerpoBa M. A., AKInoHEpHOE OOIIECTBO

«M3parensctBO «lIpocBenienue»






