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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOrO oOOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHHI M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTEIbHON MpPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétom (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yaueOHoro npeamera « Duznka.

[Iporpamma mno @Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM ¢eaepanbHoi paboueit MporpaMMbl BOCITUTAHUS U
KOHLEIMLNHU NPEenoiaBaHus yueOHoro npeamera « Ousnkay.

Copepxanue mnporpamMmbl 1Mo (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alMI0 H3yYCHUS
bu3MKM Ha NeATeNbHOCTHOM ocHOBe. B mporpamme mo ¢(usuke yduThIBaIOTCS
BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAINPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycraHaBiIMBaeT pacupeneseHue y4eOHOro MaTepuana
1o rojgam o0yueHus (Mo Kjaccam), MpejuiaraeT NPUMEPHYIO OCIEA0BaTEIbHOCTh
U3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS IMPEIMETHOTO COJEPKAHUS U
y4eTe BO3PAaCTHBIX OCOOCHHOCTEN 00yYarouXcsl.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKa3aHUSd METOJUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpaMMebl 10 y4eOHOMY MPEAMETY.

®dusurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIs1 €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouoyioruerd, acTtpoHoMue U (U3NYECKOU
reorpaduell, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHY  MHUDA,
npenocTaBisieT HauOosiee sICHble O0pa3lbl NPUMEHEHUs Hay4dHOro MeToja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 riaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHHsl COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH U
MHTEpEeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPEIIOJaraeT OBJAJCHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;



HHTCPIIPCTUPOBATL MAAHHBIC KW HCIIOJIB30BATh HAYYHBIC JOKA3aTCJIIbLCTBA
JJIA TIOJIYYCHUA BBIBOIOBY.

[enmu wu3yueHuss PuU3NKU Ha YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS
ompeseNeHbl B KOHICMIIMM TPEenojaBaHus ydeOHoro mpenmera «Duszmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit  ®@eaepanuu, pearTnu3yrOIIMX
OCHOBHBIE 00111€00pa30BaTebHbIE IPOTPAMMBI.

Henu nzyvyeHus Gpusmku:

npuoOpeTeHNEe HMHTEpeca W CTPEMJICHUS OOyYalomuxcsi K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE MX MHTEIUICKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUH O HAYYHOM METOJE MO3HAHUS U (DOPMHUPOBAHHKE
MCCJIEIOBATEITLCKOTO OTHOMICHUS K OKPYXKAIOIUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3YYCHHS
OCHOB CTPOCHHSI MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;
dbopMHupOBaHUE TPEACTABICHUA O pONM (DU3UKH ISl PA3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymymieit
po(heCCUOHATTLHON JESATEIIbHOCTH, CBA3aHHON C (PM3UKOM, MOATOTOBKA K
TanbHEHIIeMy 00YYEHHUIO B 5TOM HalPaBJICHHH.

JlocTHKeHHME 3THX IIeJIed MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01rero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

npuoOpeTeHrne 3HAaHUH O JAWCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

npUOOpETeHNEe YMEHUN OMUCHIBATh U OOBSACHATHh (HU3MYECKUE SBICHHS C
UCTIOJb30BAaHUEM TIOJTYUYCHHBIX 3HAHW;

OCBOCHHE METOJIOB pEIICHUS TMPOCTCHIMX pacyeTHBIX 3aJad ¢
UCIIOJIb30BAaHUEM bu3rgecKux MOJIETIeH, TBOPYECKHUX u
IPaKTHKOOPHUEHTUPOBAHHBIX 3a]1a4;

pa3BHUTHE YMEHUI HaOIIOaTh MPUPOIHBIC SIBJICHUS W BBITIOTHSTH OTBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTAJIbHBIE HCCIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpMalend (HU3NIECKOro COACp>KaHUs,
BKJTtOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAIIU3 U
KPUTHYIECKOE OIICHUBAaHUE WH(OPMAITUH;

3HAKOMCTBO cO cdepamu MpoPeCcCHOHATLHON NeATETFHOCTH, CBI3aHHBIMU
¢ ¢u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO611ee Yrnciio YacoB, PEKOMEHOBAaHHBIX JIJISl U3yueHus QU3UKUA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezelnw), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmwo), B 9 kmacce — 102 gaca (3 yaca B HEIEI).

[Ipeanaraemselii B mporpamMme no ¢Gu3MKe nepedeHb JadopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENh JI€JIaeT BHIOOP MPH MPOBEACHUU
7a00paTOpPHBIX PabOT W OMBITOB C YYETOM HHAUBUIYATbHBIX OCOOCHHOCTEH
o0ydJaronmxcsi, CucKa KCIEPUMEHTANBHBIX 3aJaHui, MpejiaraéMbplx B pamMKax
OCHOBHOI'0 TOCYJJApPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3uka u e€ poJib B MOZHAHUM OKPY KaIOLIEero Mupa.

dusnka — Hayka o mpupone. fABneHus npupoapl. PU3HNYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. 3Mepenune Qusnueckux BenuunH. Duznyeckue
npubopsl. [TorpemHocts u3mMepeHnit MexryHapoHasi CucTeMa euHUII.

Kak ¢usuka u gpyrue ecTecTBEHHble HAyKW H3Yy4yaloT MPUPOY.
EcTecTBEeHHOHay4YHbIII METOJl MO3HAHUA: HaOIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BOMPOCA, BBIIBIXKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUTIOTE3, OOBICHEHUE
HabmrogaemMoro apieHus. Onucanue GU3NUECKUX SIBJICHUH ¢ TOMOIIbIO MOJENeH

Jemoncmpayuu.

1. MexaHW4ecKkne, TEIUIOBBIE, JJEKTPUYECKHE, MAarHUTHBIE, CBETOBbBIC

SIBIICHUS.
2. ®usndeckue MpUOOPHI U MPOLIEypa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM H
U (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpezeneHne LEHBI ACJIEHUS KAl K3MEPUTENBHOTO MpUOopa.

2. H3mepeHue pacCTOSHUM.

3. U3mepenue o0bEMa )KUAKOCTH U TBEPOTO Tea.

4. OrnpeneneHue pa3MePOB MajbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIH >KHIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPaTypBbl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIOTE3bI: JAJbHOCTh MOJIETA
HIapyKa, MyIIEHHOIO TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJbIlle BhICOTA
IyCKa.

IlepBoHaYaabLHBIE CBEACHUS 0 CTPOCHHH BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJNb, WX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactuil BemecTtBa. CBs3b CKOPOCTH JIBMJKEHHSI YacTUL[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH W TBEPIBIX
(KpUCTAIIIMYECKNX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JIABUKEHHUS.

2. HaGmonenue nuddysum.



3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OneHka JuaMeTpa aTroMa METOJOM psiioB  (C  HUCIOJIb30BaHUEM

dboTorpaduii).

2. OnbITHI 10 HAOJIIOCHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO TTPUTSKEHUS.

JIBu:KeHUe U B3aUMOIeiicTBUE TeJl.

Mexanuueckoe ABWKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IIPU HEPABHOMEPHOM ABWKEHHHM. Pacuer myTu u
BPEMEHHU JIBUKEHUSI.

SIBnenue uHepuMU. 3aKOH WHEpUMHU. B3aumoneicTBHE Ten Kak NpUYMHA
U3MEHEHUsT CKOpPOCTH JBWXKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tella.
[InmoTtHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
o0beMa BellecTBa.

Cunta Kak xapakTepucTuka B3auMojehcTBus Ten. Cuiia ynpyroctd M 3aKoH
I'yka. U3mepenue cuiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHHUE TATOTEHUs U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs. CrioxkeHune
CWJI, HAPABJIEHHBIX 0 OJHOW IpsAMou. PaBHonelcTByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpEeHUE B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaGnronenue MmexaHn4eckoro ABM>KEHHS Tela.
N3mepenne ckopoCcTH NMPAMOJIMHEUHOTO JBUKEHHUS.
HaOntonenue siBieHNs: UHEPLUU.

1
2
3
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPU B3aUMOJICUCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Clio)keHME CUJI, HAPABJICHHBIX 110 OJJHOW MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).
2. OmpepneneHue CpeaHEH CKOPOCTH CKOJBXKEHHS OpycKa WM I[IapuKa 10
HaKJIOHHOM TTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNA.
4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTspKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOMN CUITBI.
5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BEca Tella U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTE.
JdaBjieHue TBEPABIX TeJI, KUAKOCTEH U ra30B.



HaBnenue. CriocoObl yMEHBIIICHUS W yBEIUYCHUs JaBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparyphl. llepenaya paBieHUs
TBEPJIIMU TEJIAMH, KUJIKOCTIMU U razamu. 3akoH I[lackans. [lHeBMaruueckue
MAalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOuHBI. ['mapocrarnueckuit
napanokc. Coob1aromnuecs: cocysl. [ uapaBnnyeckue MeXaHU3MBbl.

AtMocdepa 3emnn u armocdepHoe napieHue. [IpuumHbl CyliecTBOBaHUS
BO3AyHON oOosiouku 3emiu. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOc(hEepHOTO TABJICHHUS.

JlelicTBUE KUAKOCTH U ra3a Ha NOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JAAaBJIEHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBieHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

I'mppasnuuecknii mpecc.

[IposiBneHue neicTBust aTMOCPEPHOTO TABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOW YacTu
TeJa U TJIOTHOCTH >KUJAKOCTH.

PaBeHCTBO BhITANTKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IJIaBaHUs TeJ: IJIaBAHHE WJIU MOTPYKEHHE TEN B 3aBUCHMOCTH
OT COOTHOUIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccaenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00BEMa MOrpyKEHHOU B
KUJKOCTb YaCTH TeJa.

2. OmpeneneHWe  BBITAJIKHUBAKOIICH  CWIBL, JEHCTBYIOIIEH Ha  TEJo,
NOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, JEMCTBYIOIIEN HA TEJIO
B KUJIKOCTH, OT MacChl Tela.

4. OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MNOTPYKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
omnpeesieHue €€ rpy30MoabEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocTthie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpumeHeHue mpaBuja paBHOBECUS pblyara K OJIOKY.
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«3omnoroe mpaBuiao» MexaHuku. KoadduimeHTt monesHoro neicTBus (namee —
KIIJI) mpocthix Mexanus3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHUHMAIbHAs DHEPIUS.
[IpeBparieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PaBHOMEPHOM JIB)KEHUU Teja

10 TOPU3OHTAJIBHOW TOBEPXHOCTH.
2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.
3. M3zmepenue KIIJI HaKI1OHHOM IIOCKOCTH.

4. W3yyeHue 3aK0Ha COXpPAHEHUSI MEXAHUUECKOW SHEPTUM.
8 KIIACC

TennoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue n amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEA Ha OCHOBE TMOJIOKCHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
CmauuBaHMe M KallWJUIIPHBIE SBJICHUS. TEnIoBoe paclInpeHNe U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTpeHnsst sHeprusi. CrnocoObl HM3MEHEHUS BHYTPEHHEH OHHEpPruu:
Terionepeaadya " COBEpLICHUE paboTHI. Buasr TEIIoNepeaaum:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemnoTel. YaenpHas TEMIOEMKOCTh BeEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TemioBoro Oamanca. IlnaBnenue u
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTAa ILJIABJICHUS.
[TapooGpa3oBanne u kouaeHcamus. Mcmapenwme. Kumenwe. YnmenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHMUS.

Brnaxnocts BO3ayXa.

DHeprus TOIMBa. Y ieJibHas TEII0Ta CTOPaHUs.

[Mpuntuner paboter TeroBeix asurareneit KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JABUKECHHUS.
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10.
11.
12.
13.

Ha6nronenue nuddyszuu.

HaGnronenue siBneHnii cMauyMBaHus U KaWJUISIPHBIX SBJICHUM.
Habntonenue TenioBoro paciumpeHus Ted.

N3MeHenune naBneHus ra3a Mpu U3MEHEHUM 00bEMa W HAarpeBaHUM WU
OXJIAXKJICHUH.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Bunsl Teronepenayu.

OxJtaxkaeHue npyu COBEpUIEHUH padOThI.

HarpeBanue npu coBepiiieHuu paO0OThl BHEIIHUMH CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
Habmronenue xumeuus.

HaOnronenue nocTostHCTBa TeMIIEpaTypbl MPH TIIABJICHHUH.
Mojenu TemIOBbIX IBUTaTEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSIHKEHUS.
OnbITHI O BRIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIA caxapa.
OnpITEl MO0 HAOIIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHAKOCTEH M
TBEPIBIX TEJI.

OrnpeneneHue naBlieHUs BO3AyXa B 0a/UIOHE IINPUIIA.

OnbIThI, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00bEMa M HArPEBaHUS WIIH OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsI BHYTPEHHEH DSHEPrud Tejla B pe3ysbTaTe
TertonepeaaY U paboThl BHEITHUX CHJI.

UccnenoBanue sBIeHUs] TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiYeu BOJBL.

OnpeneneHve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  MpuU
TEIJI000MEHE C HarpPeThIM METAIUIMYCCKUM IIFITHHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBRA.

HccnenoBanue nporecca ucnapeHus.

OrnpeneneHre OTHOCUTEIBLHOM BIIaXKHOCTH BO3AYXa.

Onpenenenue yaeabHOM TEMIOTHI IJIaBJICHUS JbIa.

JJIeKTpUYeCKre U MATHUTHBIC SIBJICHHSI.

OnekTpu3aums Tell. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaumoneincrteue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYUHBI 3apsAJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

Onekrpudeckoe noje. Hanpsok€HHOCTH siiekTpudeckoro mnoss. I[IpuHnmn
CYyNEePHO3ULINU JIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpOBOIHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHHUS 3JIEKTPUYECKOIO TOKA.
HNCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBHUSI DSJIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKUHN TOK B )KUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cumia  TOka.  ODJNEKTPUYECKOE  HAIPSDKEHHE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
Uil ydactka uenu. [lociemoBarenbHOE M MMAPAIIEIBHOE  COCAMHEHUE
IIPOBOJHUKOB.

PaGota u MoOIIHOCTH 3JIeKTpUuYecKoro Toka. 3akoH JDxoyms—Jlenua.
DneKTpuYeCcKrue Uenu U MOTpeOUTenu 3JIeKTpUIecKor 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[locrosiHHBIE ~ MarHuThl.  B3aumoaeicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe none. MarHuTHOE o€ 3eMJIA M €r0 3HAYECHUE NI KU3HU Ha 3eMIle.
OnmeiT  Opcrega. MarHuTHoe 1ojie  3JEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHWE >3IEKTpOJBHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onebitel @apaned. SABieHue 31eKTpoMarHuTHON uHAyKuuu. [IpaBuno Jlenna.
DNeKTporeHeparop. Crioco6ml IIOJIYyYEHHUs AIEKTPUYECKOU DHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus TeN.
JIBa poJia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U ICHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs UHAYKIUS.
3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.
[IpoBOIHUKY U JUBTIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToYyHMKHM TTOCTOSITHHOTO TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIl paszpsm.
. I3Mepenue cuiibl TOKa aMIepmMeTpoM.
. I3MepeHne 371eKTpU4eCKOro HaNpsHKEHUS BOJIBTMETPOM.
. Peocrar u marasuH cONpOTHUBICHUN.
. B3anmoneicTBre NOCTOAHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs OJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX TTOJIEA MOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe noJjie TOKa. DJIEKTPOMATrHUT.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITIOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Onbitel Dapapes.

3aBUCHUMOCTh HAMNpPABJICHUS MHAYKIUOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.

14,

15.

16.

OmpITel O HAONIOACHUWIO DJEKTPU3AIMK TEl WHAYKIUEHW W Tpu
COTMPUKOCHOBEHHH.

UccnegoBanue AeMCTBUS 3IEKTPUYECKOTO TMOJS HA TPOBOJAHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka padOTHI IEKTPUUECKOMN MU MTOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIpsKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3nCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM MONEPEUYHOTO
CEYCHUs U MaTepuana.

[IpoBepka mpaBwia CIOXKCHHUS HAMNPSHKEHUH TPU TOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CHJIBI TOKa MpU MNapaJlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HUTYIIETO Yepe3 PEe3UCTop.
Ompenenenre MOIIHOCTH DJEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIO4Ky, OT
HaIIpSDKEHMS HA HEN.

Onpenenenue KIIJI narpeBarens.

UccnegoBanne MarHuTHOTO B3aUMOICHCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yuenne MarHUTHOTO TIONS  TOCTOSHHBIX ~MAarHUTOB TMPU  HX
00BETMHEHUH U PA3JCIICHUN.

UccnenoBanue neicTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJICHUCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWJbl TOKa M HAaIlpaBJICHUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIS HA MTPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 nzydeHue padoThl SJEKTPOIBUTATES.

20. 3mepenne KII/I anekTpoaBuraTebHON yCTaAHOBKH.

21. OnbITBI IO HKCCJIEAOBAHUIO SIBJICHUS SJEKTPOMATHUTHOM WMHAYKIMU:
VCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Mexanuyeckue siBJIeHH.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema oOTcYéTa.
OTHOCHUTENBHOCTh MEXAHMYECKOIO JBWKEHHUS. PaBHOMEpHOE NPAMOIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMoianHeiiHoe aABrxeHue. CpeaHsass 1 MrHOBEHHas
CKOpOCTb TeJjla IPY HEPABHOMEPHOM JBHKCHUHU.

VYckopenue. PaBHoyckopeHHoe mpsiMoiiHeHOoe BrkeHue. (CBoOomHOE
nageHue. OnsIThl [ anues.

PaBHOMepHOE ABMXEHHE MO OKpykHOCTH. Ilepnoa u yactora obOparieHus.
JlunerHasa v yrioBasi CKOPOCTH. [[eHTpOCTpeMUTEIBLHOE YCKOPEHUE.

[TepBbiit 3ak0H HeroToHa. Bropout 3akon HeroTtoHa. Tperuii 3akoH HeroToHa.
[TpuHIMII CYyNIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUs MOKOs1, APYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nageHus. J[Buwxenne maner Bokpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJa ¢ 3aKPEIIEHHON OChIO BpauleHusa. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa Cui TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEepruu U pabotsl. [loTeHIIManbHasE SHEPTUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMJIU. [loTeHInanbHas SHEpPIrus CxaToN NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW HSHEPIUMHU. 3aKOH COXPAHEHHs MEXAHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HalnrogeHne MexaHMYECKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

oTcyéra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPACKTOPUM IBUKEHHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHnne ckOpOCTH U YCKOPEHUS TPSMOIUHENHOTO IBUKEHUSA.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habitoienue ABMKEHUS Tesla 0 OKPY>KHOCTH.

HaGnronenne MexaHMuyecKuX SIBICHUN, MPOUCXOJSALIIMX B CHUCTEME
orcyéra «Temexka» Ipu €€ paBHOMEPHOM U YCKOPEHHOM JBHIKCHUU
OTHOCHUTENbHO KabuHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl Tella U JEUCTBYIOIIEH HAa HETO
CHUJIBI.

Habnronenue paBeHcTBa CUIJI IPU B3aUMOICHCTBUM TEIL.

N3meHenue Beca Tena pu yCKOPEHHOM JBHKECHUU.

[Iepenaya ummyibca 1pu B3aMMOJAEUCTBUM TEN.

[IpeoOpazoBanus S3HEPTUU MPU B3aUMOJACHUCTBUU TEll.

CoxpaHeHne UMIyJibCca IPU HEYNIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITYJIbCa TPpHU A0COIIOTHO YIIPYTOM B3aUMOJEHCTBUH.
Habutoienne peakTUBHOTO ABU)KECHUSL.

CoxpaHeHre MEXaHUYECKON SHEPTUU MPU CBOOOTHOM Ia/ICHUH.
CoxpaHeHrne MEXaHMYECKOW YHEPTUU MPU IBUKEHUU TEJIa MO ICHCTBUEM
MIPYKUHBL.

Jlabopamopnuie pabomel u onvimol.

1.

KoHcTpynpoBanue TpakTta JJisi pa3roHa M JaJIbHEHIIEro paBHOMEPHOIO
JBYDKEHUS MIAPUKa WA TEIICHKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHUST OpycKa WM JBUKECHUS
[IapyKa Mo HAKJIOHHOM MIOCKOCTH.

OmnpeneneHrue yCKOpeHHUs Tela MpU PABHOYCKOPEHHOM JIBUJKEHHUH I10
HaKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HayaJbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P hUIIMEHTA TPEHUS CKOJIBXECHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKCHUH Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOThl  CHJIIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. I3ydyeHue 3aKkoHa COXpaHEHUSI SHEPTUH.
Mexanuveckue Kojgae0aHUs U BOJHBI.

KonebarenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: IEPHO/I,
4acToTa, aMIUIUTyAa. MaTemMaTu4ecKuil U NpyXKUHHBIM MasTHUKH. [IpeBpaiienue
SHEPruu MpH KojaeOaTeIbHOM JBUKCHUU.

3aryxaromue — konebanus.  BpiHyxkaenHole — kojeOanus.  Pe3onanc.
Mexannueckue BoiHBIL. CBoiicTBa MeXxaHuW4yeckux BoJH. IIpomonbHble W
nornepeyHble BOJHBI. JlnMHA BOJHBI U CKOPOCTh €€ pachpoCTpaHEeHUs.
MexaHnueckre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKHE BOJIHBI.

3Byk. 'poMKOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue kojieOaHuWii Tea IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
Halnronenue BbIHYKIEHHBIX KOJIECOAHUI U pe30HaHca.
Pacnpoctpanenue mpo10bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamoprle pabomul u onvimeol.
1. OmpezgeneHue 4YacTOoTbl M Iepuoja KojeOaHM MaTeMaTHU4ecKOoro
MasTHUKA.

2. OmpejeneHne 4acTOTHI U IEPHO/Ia KOJIeOaHW MPY>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTU NEpHOJia KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnenmoBaHue 3aBUCHMOCTH TeproAa KOIeOaHW IPYKUHHOTO MasTHUKA

OT Macchl Ipy3a.
5. [IpoBepka He3aBHCHUMOCTH TEpHoJia KoieOaHuil Ipy3a, MOJABEIICHHOTO K
HUTHU, OT MAcCChI Ipy3a.
6. OmBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJia  KoJeOaHuu
NPY>KUHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaJICHUS.
DJIeKTPOMATHUTHOE 1M0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  IoJie.  DJIEKTPOMarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. IlIkana »ieKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

o v oA W



DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoJHOBBIE CBOIICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounukm ~— cBera.  IIpsMonuHErHOE
pacnpoctpanenue ceeta. 3atMeHus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpenomieHUs cBeta. [lonHoe BHyTpeHHee
OTpa)KEHHE CBeTa. VCHNoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweit B gumH3e. OnTuyeckas cucrteMa (¢oToammapara,
MUKpOCKONa M Tejeckomna. ['71a3 kak onTuyeckass cucteMa. biInM3opykocTh U
JNATbHO30PKOCTb.

Paznoxenue Oenoro cBera B croekTp. Omnbitel HbtoTona. CroxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsAMonrHEeHOE pacpOCTpaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonydenue nzo0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cBera.

Onruueckuii CBETOBO.

Xon nyuyel B coOuparoliei JInHse.

XO0J Iy4yelr B pacCEenBaIOIIEH JINH3E.

[Tomyuenue n300paXkeHN ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus GoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKTD.

12. [lomy4yenue 6em0r0 CBETA MPH CIIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXEHHUSI CBETOBOIO Jyda OT yria
naJIeHuUs.

2. M3yueHue xapakTEepUCTUK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUSI Ha TPAHULIE «BO3yX—CTEKIION.
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4. Tlomydenue n3o0pakxeHUI C MOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenre HOKYCHOTO pacCTOSHMS M ONTUYECKOM CUIIbI coOMparoien
JIMH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. OnbITI IO BOCHPHUATHIO LBETA MPEAMETOB MpPHU MX HAONIOJACHUU Yepes3
[[BETOBbIE (PUIIBTPHI.

KBanToBbI€e sIBJICHMS.

OmnswiTel Peszepdopaa m mmanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u nornoneHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-uzinyudeHus. CTpoeHre aTOMHOIO
aapa. Hyknonnas wmozens aromHoro sgpa. HMsorombsl.  PaguoakTuBHBIE
npespaieHus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAI0BOIO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku sneprun ConHua v 3BE37.

SAnepnas sHepreruka. J[eWCTBHA paguOAKTHBHBIX HW3JIyYEHHW HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUs U HOTIOLIEHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp Boaopoa.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. Pa0ota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HaGnroneHue CIuIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHHE IHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTu (1o poTorpadusim).

3. M3mepeHue paauoakTUBHOIO (oHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOAYJIb.

[ToBTOpHUTENBEHO-00001IAIOIMINKA MOYJb MIPEAHA3HAYEH JJI1 CUCTEMAaTU3aluu
U 0000IIeHHs  NPEIMETHOrO  COACPKAHUS U ONbITa  JICSTEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHYy 1Mo (Qu3uke i o0ydaromuxcs,
BBIOpPABILIKX 3TOT y4EOHBIN MpeaMeT.

[Ipy m3y4eHun AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUUBACTCS JOCTUKEHHUE NMPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOAOB HCCIEIO0BAHMUS



SBJICHUM TPUPOABI M TEXHUKU, OBJAJCHUE YMEHUAMH OOBACHITH (pu3myeckue
SIBIICHUSI, TPUMEHSSI TOJNyYEHHBIC 3HAHUWsS, pellaTh 3aJadyd, B TOM 4YHUCIE
KauyeCTBCHHBIC U IKCIICPUMEHTATbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTeP JaHHOTO pa3/ielia pealn3yeTcs
32 C4y€T TOro, 4YTro OOYy4YaroIIMecs BBIMOJIHSIIOT 3a/laHusd, B KOTOPBIX UM
npe/IaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWH pacro3HaBaTh M HAYYHO OOBSICHATH
dbusruecKue SBICHUS B OKPY’KAIOIIECH MPUPOJIE U TTOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUH, B TOM
qHCIIe ISl IPOBEPKHU TUITOTE3 U MOTYUYCHHS TEOPETUICCKUX BBHIBOIOB;

O0OBSCHATh HAYYHBIC OCHOBBI HamOOJiee BaKHBIX TOCTH)KCHHN COBPEMEHHBIX
TEXHOJIOTH, HAPUMEP, MPAKTUIECKOTO UCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
PHEPTrUU Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUSI BCEX HU3BECTHBIX BHUIOB
SHEPTHUH.

Kaxxmas w3 TeM JaHHOTO MOJYJS BKIIOYACT OAKCICPUMEHTAIBHOE
UCclieJoBaHUE 0000IIaroero xapakrepa. Moaynb 3aBeplIaeTCsl MPOBEICHUEM
JMAarHOCTUYECKON U OIICHOYHOM paboThl 32 KypC OCHOBHOT'O 00IIIET0 00pa3oBaHus.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3ydenune ¢uU3MKM HA ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbrare u3ydeHus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs

y oOyuarorierocs 0yayT copMHpOBaHBI CICAYIONINE TUIHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

- MPOSABJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3HYecKoil HayKH;

- [ICHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B OOCYK/IEHUN OOIIECTBEHHO 3HAYUMBIX H
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HaHWE BAXHOCTH MOPAIbHO-3THUUECKUX MPHUHIUIOB B JEATEIbHOCTH
Y4€HOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUSATHE ICTETHUECKUX KayeCTB (PU3NYECKOM Hayku: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAaHHWE IIEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO WHCTPyMEHTa
MTO3HAHUS MHUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTHM, BAKHEHMIIEN COCTaBISAIOIIEH
KYJBTYPBHI,

- pa3BUTHE Hay4HOH JI0003HATENBHOCTH, MHTEpPEca K HCCIEI0BATENbCKON
JEATENbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbI 3I0pPOBbS W  3MOIHMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHME LIEHHOCTH Oe30macHOro oOpa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOrO TIOBEJIEHUS Ha
TpaHCIIOpPTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00O0pYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBBIKa peQICKCHMU, TMPU3HAHWE CBOETO IpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYyroro 4yejIoBeKa;

6) Tpy10BOIr0 BOCIMTAHMS:

- aKTUBHOE Yy4YacTHE B pPEIICHUM MPAKTUUYECKUX 3a1ad (B paMKax CEMbH,
oOpa30oBaTeIbHOM  OpraHM3aIluu, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIC M (U3NYSCKHUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPodeccuid, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3K0JOrH4Y€eCKOro BOCIIUTAHHUSA

e - OpHCHTAlMS Ha MPUMCHEHHE (U3NYSCKUX 3HAHHWU IS PEIICHHs 3aJad B
o0JlacTU OKpY’Karollel cpeapl, TUIAHUPOBAHUSA TIOCTYNKOB W OILICHKH UX
BO3MO>KHBIX MTOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeIbl;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa IKOJOTHYECKUX MPoOJIeM W MyTed Hx

peleHus;

e 8) agmanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHAJIbHOM W NPHUPOIHOM
cpeabl:

e - TOTPeOHOCTh BO B3aUMOJECHCTBUM MPHU BBINOTHEHUU HUCCIACAOBAHUN U
MPOEKTOB (HU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUSIM
JIPYTHUX;

e - TIOBBIIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JIeATENbHOCTD;

e - NOTPeOHOCTH B OPMHUPOBAHMY HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - Oco3HaHHe Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUSA B MPUOOPETEHUM HOBBIX (PU3UUYECKHUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3UUCCKUX 3HAHUMH;

e - OIGHKAa CBOUX JCHCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeiy,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOCHHS TporpaMMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1mero oOpa3oBanus y o0y4daromnierocsi OyayT chopMUpPOBAaHEI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE T03HABATEIIbHBIC YHUBEPCATbHBIC YUCOHbIC IEHCTBU,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
yHUBEpCAIbHBIC YICOHBIC TCHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:
e BBIABIATh U XapaKTEpU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JIJIS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y TTPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIFOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSM;
BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TMPU HM3YyUYCHUU (U3HUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aWMOCBS3SIX
(bU3HYECKNX BEINYNH;

CaMOCTOSTENIbHO BBIOMpaTh CHOCOO pelieHus Y4yeOHOW (U3MUecKOou
3aaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble HCCJIeA0BaATCIbCKUE I[eﬁCTBl/IﬂI

UCII0JIB30BATh BOIPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIbHO COCTABJIEHHOMY IUTaHY OIBIT, HECIOXKHBIM
(U3HYECKUI SKCIEPUMEHT, HEOONbIIOE HCCIEA0BAHUE (PUINYECKOTO
SIBJIICHMS;

OLICHMBAaTh HAa NPUMEHHUMOCTb M  JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSITEeNIbHO (hOpMYJIMPOBaTh OOOOIICHUSI U BBIBOJBI M0 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOEHUS, ONbITA, UCCIIEIOBAHNS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWliee pa3BUTHE  (PU3MUECKHUX
MPOLIECCOB, a TAK)KE BBIIBUTATh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nuHpopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3apOChl MPU MOUCKE U
otOope WHGOPMAIMK WM JAaHHBIX C Y4ETOM TNPEUIOKCHHON ydeOHOU
dbuznyecKoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB U GOPM MpEACTaBICHUS;

CaMOCTOSITENILHO ~ BBIOWpATh ONTHUMAIbHYIO (QOpMYy TIpeICTaBICHUS
uHQOpMAIIMM W WUTFOCTPHPOBATH pellacMble 3aJa4ll  HECIOKHBIMU
cXeMaMu, TuarpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHMKATHBHbIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

B XO7¢ OOCYXICHHUS Y4eOHOro MaTepHasia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT ¥ POEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHWE 3a/adyd U TOJJEpIKaHHE
Oaro’keaaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXKICHHUS C CYXACHUSAMH JPYTUX Y4YaCTHUKOB
auanora, OOHapy)KHUBaTh Pa3InIUe U CXOACTBO MO3UITHI;



BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJMYHO MPEICTABISATh PE3YJIbTaThl BBIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

NMOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM
WHIUBUIYaIbHOW paboThl MpU PEUICHUHW KOHKPETHOM (HHU3UYECKOM
poOJIeMBbI;

MPUHUMATh IeJId COBMECTHOM ACSITEIBHOCTH, OPTaHU30BBIBAThH JICHCTBHUS
no e& [OCTIDKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECChl U
pe3yibTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHS] HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAMPABICHUIO ¥ KOOPAWHHUPYS CBOW JCUCTBUS C JAPYTHMH
YICHAMH KOMaH/IbI;

OIICHMBATh KAaYECTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATENbHO CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOMUX
JUTsl petieHust GU3NYEeCKUX 3HAHUM;

OPHUCHTHUPOBAThCA B  PA3JIUYHBIX  IMOAXOJaX TMPHUHATHS  PEIICHHM
(MHIUBUAyATbHOE, TPHHATHE PEIICHUS B TPYIE, MPUHATHC pPEIICHUN
rpyMIoin);

CaMOCTOSTENIbHO COCTABJIAThH aJTOPUTM pellieHus (U3NIEeCKON 3aauul WK
IUTaHa HMCCIEOBAaHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTHPOBATh MIPeIiaracMbIe BAPUAHTHI PEIICHU;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIb, AMOIHUOHAJIbHBbIN HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYAIlMU U MIpeJiarath 1mjiaH € U3MCHEHUS;
OOBSICHATh  MPUYUHBI  JOCTUXKEHUSI  (HEJOCTUKEHUS) PE3yIbTaTOB
NeSITeTLHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSTEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(GU3UYECKOr0  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBIICHHBIX OLIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBHIM;

CTaBUTH ce0s Ha MECTO JPYroro 4eyioBeKa B XOJIe CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTOro;
MpPU3HABATh CBOE MPABO HA OMMUOKY MPHU PEIIeHUH (HU3UUIECKUX 3a7ad WIH
B YTBEPKICHUSIX HA HAYYHbBIE TEMBI U TAKOE JK€ MPABO JIPYTOro.



HNPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjacce mpeMEeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUIA:

UCIIONB30BaTh  MOHATHA:  (U3MYECKHME U  XUMHYECKUE  SBJICHUS,
HAOJIIOICHUE, JKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHUS BellecTBa (TBEpIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAECKTOPHUsS, PaBHOAECUCTBYIOIIAS
cuna, nedopmarus (ynpyras, MJIacTUYecKas), HEBECOMOCTb,
COOOMIAIOITUECS COCY/IBI;

paznuuath sBieHus (AudQy3usi, TEIIOBOE JABUIKEHHUE YaCTHI] BEIECTBa,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TENl C 3aKPEIUIEHHON OChIO
BpallleHUs], TMepeaada AaBi€HUs TBEPABIMU TENaMHU, KUIAKOCTSIMU U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUE Tell, MpeBpallleHUs
MEXaHUYECKON SHEpPruu) MO ONHUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;
pacro3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpY’KalollleM MHpe, B TOM uHciie (U3MYecKue SBICHHUS B MPUPOJE:
NpUMEpPHI JIBUKEHUS C Pa3IUYHBIMU CKOPOCTAMH B >KMBONW U HEXUBOU
NpUpojie, NCHUCTBUE CHUJIBI TPEHUS B MPUPOJEC U TEXHUKE, BIHSHUE
aTMOC(EPHOI0 JIaBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE PbHIO, pbluaru B
TeJe YelOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3aJa4y B YUeOHYIO,
BBIJIC/ISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SIBJIICHUI;
OMHCHIBATh U3yYCHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBJICHUS, UCTIOIb3YS
dbusnueckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TAXKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPIOro Tena, JKUIKOCTU, Tas3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYECKas W MOTEHIMaIbHAs DHEPTHs), MPU ONMHCAHWU TPABUIBHO
TpakToBaTh  (UBUYECKUN  CMBICI  HUCIHOJB3YEMBIX  BEJIUYUH, HX
0003HaueHUA W EIUHHIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEJIMYMHY C JAPYTUMH BEIMUYMHAMH,
CTPOUTH TPpaPUKHN U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (DU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHHs CUJI (BAOJb OJHOW MpsiMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBuiIO paBHOBecUs pbiuara (0s10Ka),



«30JI0TOE€ IPABUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMHUChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHHUS, POIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBbsACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH;

pemiatb pacyé€rHble 3amadyd B |—2 JEHCTBUA, HCNOJIb3YyS 3aKOHBI U
dbopmyIbl, cBsi3bIBaIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIJIOBHS 3a/1a4y 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAMUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIsl PEIlCHUs 3a]a4, OLECHUBATh PEeaTUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh NPU HOMOLIU
($u3NYECKUX METOAOB, B OIIMCAHUN UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE
OpeanoiokeHue  (TUmoresy),  pasinyaTb W HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HaXOJWUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUA WU
busnUecKux CBONCTB TeN: dbopmyIupoBaTh MIpOBEPsIEMbIEC
MPEANOI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000pYy10BaHMUS,
3aMMCBIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHHUS, BPEMEHH, MacChl Tena,
o0béMa, CcuJIBI M TEMIlepaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX U
nu(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUYETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBONUTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BEIHMUUHBI OT
JIPYrol € HCIOIb30BAHUEM IPSMBIX HM3MEPEHUN (3aBHCHUMOCTH IIyTH
PaBHOMEPHO ABMKYULIErOCsl Tela OT BPEMEHM [JBH)KCHHUS TeENa, CHUJIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KayecTBa 0OpaOOTKH IMOBEPXHOCTEH
T€J1 U HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAd CONPUKOCHOBEHUS TEJ,
CWJIBl YIPYTOCTH OT YJUIMHEHHUS IPY>KHHBI, BBITAIKUBAIOIICH CHIIBI OT
00bEéMa TOrpY>KEHHOM YacTW Tella M OT IUIOTHOCTU JKHUJIKOCTH, €&
HE3aBUCUMOCTH OT IUTIOTHOCTHU T€Ja, OT IIIyOHHBI, HA KOTOPYIO MOTPYKEHO
TE€J0, YCJIOBHI IUIaBaHUS TeEJ, YCIOBHI paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YeOHOrO HCCIENOBaHUs, COOUpPATH
YCTAHOBKY W BBINOJHATH WU3MEPEHUs, CIEAys NPEMJIOKEHHOMY IUIAHY,
(GuKcUpoBaTh pe3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3HUECKHUX



BEJIMYMH B BUJE NPEUIOKEHHBIX TaOIUI U IpadUKOB, AeaTh BHIBOABI 110
pe3yJsibTaTaM MCCIIe0BaHNUS;

IPOBOANTH KOCBEHHBIC H3MEpeHHs] (DU3MUECKHX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOTO Tejla, CUila TPEHHS CKOJIbKECHMUS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JCCTByomas Ha
HNOrpyKEHHOE B KHUJIKOCTh Te€J0, KO3((UIMEHT MOJIEe3HOro AeHCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAUEHNUE UICKOMOW BEJIMUMHBI,

co0roAaTh NnpaBuia TEXHUKU O€30IaCHOCTH IpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB UM TEXHUYECKHX YCTPOUCTB:
BEChI, TEPMOMETpP, JHWHAMOMETpP, COOOIIAIIIHUecs COCyAbl, OapoMmerp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS U3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHUCaHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOJA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SIBICHUI U HEOOXOAUMble (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAUTh  MHGPOPMALUMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU A7 obecriedeHnsi 0€30MacHOCTH MPH OOpallleHuH ¢ MpUdopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY Karollel cpee;

OCYLIECTBIISATE OTOOp MCTOYHHMKOB HMHPopmanuu B HMHTepHere B
COOTBETCTBUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITNXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SIBISETCS MNPOTHUBOPEUYMBONM HIM MOMKET OBITh
HEI0CTOBEPHOI;

UCTIONb30BaTh MPH BBHIMOJHEHWN YYE€OHBIX 33JaHUIl HAYyYHO-MOMYJISIPHYIO
auTepaTypy  (pHU3MUECKOro CcoAepKaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcebl cetu MHTepHeT, BlageTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus HH(POPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (pU3MUECKOro COAEpKAHMS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKUE COOOILIEHUs O pe3yJbTaTax MPOEKTOB
WIH Y4YeOHBIX MCCIEAOBAaHUM, IpPU 3TOM TIPaMOTHO HCIOJIb30BAThH



U3YYCHHBIM TOHSATHUHHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALlUEH;

IpU BBHITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEJAOBAaHUN pacrpeneisiTh
00SI3aHHOCTH B TPYMNNE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJla4aMu,
CIEIWTHh 3a BBIIOJIHEHWEM IUIaHA JCHUCTBUW, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIHOCTh  TPYyMINbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMO/JICHCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOLIUX.

K xonmy oOydenus B 8 Kkjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITUXCSI YMEHMUIA:

MCIOJIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBHXKEHHE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAIUTNIECKUAC U
amop(HBIC Tena, HACHIIICHHBI W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSISI HSHEPTus, TEIJIOBOM JBUTATEINb,
AIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U TUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUN TOK, MArHUTHOE TTOJIC;
pa3nuyath SBICHUS (TETUIOBOE PACHIMPEHHE W CXKaThe, Teruionepesaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KANWUISIPHBIC SBIICHUS, UCTIAPEHUE,
KOHJIEHCAIUsl, IUJIaBJieHWe, KpuUcTauin3anus (OTBEpAEBaHUE), KHUIICHHE,
TeIuIonepeava (TEeTUTOTPOBOHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPHU3AIUS TeJl, B3aUMOJICHCTBUEC 3aps0B, JCHCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBME MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJIsl Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAasT MHIYKIIHS)
M0 ONHWCAHWI0 WX XapaKTEPHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SBIICHHCE,

pacro3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3MUYECKUX SIBIICHUW B
OKpY>KalollleM MHpe, B TOM uuciie (U3ndYecKue SBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTA/UIBI B Tpupoze, usnydenne CoiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, WHEs, CHEra, JIEKTPUYECKUE
SBJICHUST B atMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiin, Jpedd MOJIIOCOB, pOJIb MAarHUTHOTO MOJSA Ui KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, IPU 3TOM TEPEBOIUTH MPAKTHYECKYIO 33/1a4y B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUUECKUX
SIBJICHU;

OMKCHIBATh M3YYCHHBIC CBOMCTBA TEI M (PU3HUCCKHEC SBJICHUS, UCTIOIB3YS
bu3ndecKne BEIUYHHBI (TEMIEpaTypa, BHYTPECHHSSI DHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJbHAs TeIJIOEMKOCTh BEIECTBA, yJelbHas TeIioTa
IUTaBJICHUS, YJeNbHas TeIloTa NapooOpa3oBaHUs, yHAelbHas TeIoTa
CropaHusi TOIUIMBA, KOA(DPHUIMEHT TIOJNE3HOTO JEHCTBHUS TEIIOBOM



MalIuHbl, OTHOCHUTEJIbHASI BJIAXKHOCTb BO3JYyXa, JJIEKTPUYECKHN 3apsj,
CUJla TOKa, 3JIEKTPUYECKOE HANpPSKEHHUE, CONPOTHUBJIEHUE NPOBOJIHHKA,
yAeIbHOE  CONpPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
IIEKTPUYECKOTO0  TOKAa), NpPH ONHCAHMM NPABWIBHO  TPAKTOBATH
(¢u3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHHIIBI
bu3MUecKUX BEIMYMUH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(U3HYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpauku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepu30BaTh CBOICTBa Tes, (U3UUYECKHE SBICHUS W IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpUHU
CTPOEHHUS BEIIEeCTBAa, MPUHLIMI CYNEPHO3ULUU MMOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Jyis yyacTka LeNnH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DSHEpPruM, NOpU ITOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSCHATH (U3NYECKUE MPOLECChl W CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JIOrM4ecKux
1aroB ¢ Omnopod Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHU,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacyé€THblE 3amadyd B 2-3 JEHCTBUA, HCIOJIb3YyS 3aKOHBI U
dbopmyIbl, cBsi3bIBatONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHSI 3a/layd 3allUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JaHHBIX JJIS  pelIeHHs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXOoauMble Al €€ pelleHHs, NPOBOAUTH pPAcuéThl U CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO pEUIUTh NPU MOMOLIU
($u3NYECKUX METOMOB, HCIONb3Yys OMHCAHHME HCCIEIOBAHMS, BBLACIATH
IIPOBEPAEMOE IPEAINOIOKEHNE, OLEHUBaTh MPAaBWIBHOCTb NOPSAJIKA
IIPOBEJEHUS UCCIIEN0BaHUs, J€J1aTh BBIBOIBI;

OPOBOJUTH OMbBITHI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUW WM
¢u3nyecKuX CBOWCTB TeN (KaNMUUISIPHBIC SBJICHUS, 3aBUCUMOCTH J1aBJICHUS
BO3/lyXa OT €ro o0b&éMa, TeMIepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHWs MpU U3IYYEHUHM OT LBETa M3Iydaromien (MOrJoniaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATyphl KUIKOCTH U
wiomaan €€ NOBEPXHOCTH, 3JIEKTpHU3aluusi Tel MW B3aUMOJEHCTBHE
NIEKTPUYECKUX  3apsA/l0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisl MAarHUTHBIX IIOJE€H ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJsi HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
IpoBepsieMbIe MPEANONIOKECHHsI, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO
000pyI0BaHus, OMUCHIBATh XO/1 OTBITA i (POPMYTHUPOBATH BHIBOIBL;
BBIMIOJHATH  MPSIMBIE  W3MEPEHHUS  TEeMIEpaTypbl, OTHOCHTEIbHOU
BJIQKHOCTH BO3[yXa, CWUJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (DU3MUECKHUX BEIWYUH, CPAaBHUBATH
pE3yNbTaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOMIOTHON MOTPEITHOCTH;
IPOBOAUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3MYECKOI BEIHMUUHBI OT
JIpyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpEeHU  (3aBUCUMOCTH
COTPOTUBIICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIOMAJAW MOIEPEYHOTO
CEYCHHUS U YICIBHOTO COMPOTHUBIICHHUS BEIIECTBA MPOBOAHHKA, CHIIBI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HamNpsKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEOBATEIbHOTO U  HapajuleIbHOTO  COEAMHEHUN
NIPOBOJHUKOB): TUIAHWPOBATh WCCIICIOBAaHUE, COOMPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, Clenys MPEeANoKeHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJIYYEHHOW 3aBUCMMOCTH B BHJE TaOnuil U Tpadukos,
JIeJ1aTh BBIBOJIBI 10 pe3ysibTaTaM UCCIIEJOBaHMS;

IPOBOJNTh KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BeIWYUH (yIelIbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTUBICHHE TNPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPHUUECKOr0 TOKa): IJIaHHUPOBATh H3MEPEHHs, COOMpPATh
HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJI€ays NMPEeAsIOKEHHON MHCTPYKLHUHU, U
BBIUMCIISTH 3HAUCHNE BEJIMYMHBI,

coOJIr01aTh MpaBUiia TEXHUKKA 0€30MacHOCTHU MpHU padoTe ¢ 1ab0paTopHbIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBI JEWCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX OMHCaHUsA (B TOM 4YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETp, CUETUYHMK HJIEKTPUUYECKON DHEPIHH, 3JICKTPOOCBETHUTEIHHBIC
npuOOpPHI, HArPEBATEIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, SJICKTPOMATHUT, AIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUA O CBOMCTBaxX (M3MUYECKUX SIBICHUH M HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MpPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pUCYHKaM (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEIb BHYTPEHHETO
CrOpaHHus, 3JEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX
Leneil ¢ mocae10BaTeNbHbIM U MapajUIeIbHBIM COESUHEHUEM 3JIEMEHTOB,
pasziuyas yclIOBHbIe 0003HAYCHHSI SJIEMEHTOB DJICKTPUICCKUX TETIECH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
NPAaKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHnust 0€30MacHOCTH MPpU oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpeie;

OCYIIECTBIISATh TMOWCK HWHPOpMAuu  (U3MYECKOTO COJCp)KaHUS B
HuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYyTEM CpaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBIIIETCS POTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
WCTIONb30BaTh MPH BBIMIOJIHEHWN YYE€OHBIX 33aJaHUil HAayYHO-TOMYJISIPHYIO
JUTEPATYpy (PU3AYECKOTO  COJAEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MIHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCHbMEHHBIE M KPATKUE YCTHBIE COOOIICHHMS,
0000mass wHPOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepkaHus, B TOM 4YHCIe TNYyOJUYHO TPEACTABISITh PE3YyJIbTaThI
MPOEKTHOM WJIM HMCCIETOBATEIBCKON NIEATEbHOCTH, NMPU 3TOM T'PAMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHATUUHBIA ammapar Kypca (QU3UKH,
COTIPOBOXK/IaTh BBICTYIUICHHUE MPE3CHTAIUCH;

IPU  BBITIOJTHEHUN YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (HU3UIECKUX
MPOLIECCOB paclpeiesaTh OO0sS3aHHOCTH B TPYIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33J]Ja4aMHM, CJICTUTh 3a BBIMOJHCHUEM IUTaHA JCHCTBUH U
KOPPEKTHUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIM BKJIaa B
NeSTETHLHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOydenus B 9 Kjacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOUTUXCSI YMEHHUIA:

UCIIOIB30BaTh IOHATHA: CHUCTEMa OTCcuéra, MaTepualibHAs TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAaHWYECKOTO JABMXEHUS, Aedopmarius
(ympyrasi, MjaacTH4ecKas), TpPEHHE, LEHTPOCTPEMHTEIIbHOE YCKOpEHHE,
HEBECOMOCTbh M MEPErpy3Kd, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO,
LEHTP TSHKECTH TBEPJOrO TeJla, PABHOBECUE, MEXAHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, MH(PA3BYK M YIbTPa3BYK, 3IIEKTPOMArHUTHBIC BOJIHBI,
HIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb,
CIIEKTPhI UCITYCKAHUSI W TOIJIOLIEHUs, adb(da, OeTa- U raMma-u3IydeHus,
W30TOIBI, SIACPHAsA SHEPTETUKA,;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BUXKEHHE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aHUMOJICUCTBUE



TeJ, PEaKTUBHOE JBIDKEHUE, KoJieOaTenbHOE NBM)KEHHE (3aTyXaroliue U
BBIHY’KJIGHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBW)XCHHE, OTpPaKEHHE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPAXXEHHE U TPEeOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lio’KeHHe 0eIoro cBera B
CIIEKTP M CJIOXEHUE CIHEKTPAJIbHBIX I[BETOB, [HUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3JIy4YEHUS) 0 ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SBIICHHCE,

pacro3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpy>KaroleM Mupe (B TOM 4yucie (QU3UYecKHe SIBICHHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO, LBeTa Tell,
ONTHYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTMYECKOe NEeWCTBHE BUAMMOTO,
yIbTParOIETOBOTO U PEHTTCHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMUYECKHE JIy4Yd, PAJUOAKTHUBHOE H3IIyUEHUE
NPUPOJHBIX MHUHEpAJOB, JIEUCTBUE PAJAUOAKTUBHBIX W3JIYYEHUUA Ha
OpraHu3M 4eJIOBeKa), MPU 3TOM MEPEeBOAUTH IMPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKH) (U3UYECKHUX
SIBJICHUIM;

OMHCHIBATh U3yYCHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, UCTIOIb3YS
¢dbu3nueckue BeNWYUHBI (CpelHssI M MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBH)KCHUH, YCKOpPEHHE, TMEpeMEIleHHUE, IMyTh, YTrIoBas
CKOpPOCTb, CHJIa TPEHMS, CHJIa YNPYrOCTH, CUJa TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAJIeHUs, BEC Tejla, HUMITYJIbC Tella, HMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHILMANIbHAs OJHEprus Tena,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAJIbHAS SHEPIrUsl CXKaTou
NPYKUHBbI, KUHETUYECKAs SHEpPrus, IOJIHASI MEXaHUYeCKasl SHEeprus,
NEePHUOJT U YacToTa KoJIeOaHUM, AJIMHA BOJTHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTb CBETA, MOKa3aTeslb MPEIOMJICHUS CPEbl), PU OMUCAaHUU
NPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEIWYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIUYMHAMH,
CTPOUTH IPaQUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIMYMH;
XapakTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W TIPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUsI PHEPryU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLHUIN CYNEPHO3ULUUHU CWJI, NPUHUUII OTHOCUTENbHOCTH ['anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpAHEHUsS MMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MaCCOBOTO UUCEI



OpU SJCPHBIX PEAKIUSIX, NPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MaTEMaTUYECKOE BBIPAXKEHNUE;

OOBACHATH (PU3HUECKHE NPOLECCHl U CBOMCTBAa T€J, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Omnopod Ha 2—-3 M3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHU,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3a7add  (OmMparolmuecs Ha cucteMy u3 23
ypaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBUS 3aJauyd 3alMChIBaTh KpaTKOe
YCIIOBHE, BBISBIISATh HEJOCTAIOIINE WJIM M30BITOYHBIE JaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELICHHUS], TPOBOAUTH PACUEThI U
OLICHMBATh PEAJIUCTUYHOCTh IMOJYUYEHHOrO 3HAuYeHUS (PU3NUYEeCKOU
BEJINYVHBIL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh NPU HOMOLIU
(¢u3NYECKUX METOJOB, HCIONb3YysI OMHCAHHME HCCIEIOBAHUS, BBLICIATH
IIPOBEPAEMOE IPEAINOIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh NOPSAJKA
NPOBEJECHUS  WCCIEOOBaHMs, Je€JaTh BBIBOAbL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUA WU
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHUsl SHEPTruM, 3aBUCUMOCTH NepHoja KoyeOaHWil MNpy>KMHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJIEOAHUH, MPAMOJIMHEITHOE PaCpOCTPAHEHUE CBETA,
pa3joxeHue Oeyoro cBeTra B CIEKTp, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKalie U CBOWMCTB H300pakKeHHs MpeaMeTa B cOoOMparomie
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIyYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/sOBaHus, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(bopMyIMpPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHee 3HAa4YeHHE U3MEpsieMOM BeIUMYUHBI ((POKYCHOE paccTOsSHHE
coOuparoiieid JMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHHUs
(M3MepUTENbHOTO MpHdopa);

OPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3WYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHHM
IpU PaBHOYCKOPEHHOM JIB)KEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJeOaHU MaTeMaTu4ecKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpa)K€HUs CBeTa OT yIJla MaJeHus U yrjia MpejoMJIeHUs OT yria



NaJeHUs): IUJIAHUPOBATh HCCJIEOBAaHUE, CaMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCHMOCTH
bu3nYecKUX BEIWYMH B BUJE TaOaull U rpaduKOB, JeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpelrHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, >XKECTKOCTb MPYKUHBI, KOADPUIUEHT
TPEHUS CKOJBKEHMS, MEXaHHueckas padboTa M MOUIHOCTh, YacTOTa U
nepuoa  KojeOaHuM MaTeMaTHYecKoro MW MPYKUHHOTO MAasTHUKOB,
onTHYecKass cuia coOuparouieil  JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CICTys MPEIIOKEHHON WHCTPYKITUHU, BBIYUCIISTH
3HAUYCHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOTYUYEHHBIE PE3yJIbTAThI C yUETOM
3a/IaHHON MOTPEIIHOCTU U3MEPEHHUI;

coOJIr01aTh MpaBUiia TEXHUKKA 0€30MacCHOCTHU MpHU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM,;

pa3iauyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QU3UUYECKUX MOJIENeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPJOE TENO0, TOYCHUHBIA HCTOUYHHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETapHas MOJENb aTroMa, HYKJIOHHas
MO/JIeJIb ATOMHOTO SJIpa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyUYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX ONUCaHusA (B TOM YHCIE:
CIOHUJIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TWEPUCKOI, QoToanmapaT, ONTHUYECKUE CBETOBOBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBax (U3MYECKUX SBJICHUA U  HEOOXOAUMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
Opy pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ay, ONTUYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKalie U cOOUparole JMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMALMIO O  MpHUMEpax)
IPAaKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JUIs obecriedeHus 0e€30MacHOCTH MpU OOpallieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY KaloIeH cpee;

OCYIIECTBISATh MOUCK HWHPOpMaMK (U3UYECKOTO COJACpNKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYS MOMCKOBBINA 3aMpOC, HAXOAUTD



NyTU ONpeeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONIOJHUTEIbHBIX HCTOYHHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3alaHUil HAYy4YHO-TOIMYJISIPHYIO
auTepaTypy  (pHU3MUECKOro CcoAepKaHHs, CIpPaBOYHbIE MaTepHAIbI,
pecypceel cetu MIHTEpHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusl HH(POPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO37]aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
NEeATENbHOCTH, TIPA 3TOM TPAMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasiena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ yd&€ToM o0coOeHHOCTEeH ayAuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaunMeHoBaHMe pa3je/ioB U TeM (uugposbIe)
) NMporpamMmbl Bcero Konrpoanuste | IlpakTadeckue o0pa3zoBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuoreka [JOK
1.1 ®du3rKa - HayKa 0 MPUpPojie 2
Y PHPOA https://m.edsoo.ru/7f416194
b K
1.2 DOU3NYECKUE BETMINHBI 2 1 nomorexa 110
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO/ TTO3HAHUS 2 1 bubmmorera [IOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3nes 2. [leppoHayaibHble CBeleHUS O CTPOEHHUH BelllecTBA
bu6mmorexa [JOK
2.1 CTpoeHue BelecTBa 1
p B https://m.edsoo.ru/7f416194
27 JIBrKeHUEe B B3aUMOACHCTBHIE YaCTHI] ) 1 bubnuotexa [JOK
' BEILICCTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 ArperaTHble COCTOSIHHS BEIIeCTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHu4ecKoe JABUKCHUE 3 bubmuoreka [JOK



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

3.2 Nuepuus, Mmacca, IOTHOCTh 4 bubmoreia HOK
’ PHHA, ’ https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuina. B c 14
o HARLCILT https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra30B
41 Hasnenue. [lepenaya naBiieHus: TBEPIBIMU 3 bubmuoreka [{OK
' TEJIaMHM, KHUJKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 5
JlaBreRue KuKocTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOC(EpHOE IaBICHHE https://m.edsoo.ru/7f416194
44 JelicTBHE KUIKOCTH U Ta3a Ha 7 bubnmnorexa [JOK
' MOTPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHepPrus
bubmunoreka LIOK
5.1 Pa6 3
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5
POCTRIC MEXAHIIMET https://m.edsoo.ru/7f416194
b K
53 MexaHunueckasi SHEpTust 4 uomuotexa 11O
https://m.edsoo.ru/7f416194
Nroro no pazaeny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

12




8 KVIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NMPorpamMmMbl Bcero Kontpoatnere | Ilpaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3pean 1. TenioBbie iBJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 Bubmmorexa [IOK
' p Hl https://m.edsoo.ru/7f4181ce
bub6mmorexa [JOK
. 21 1 5
1.2 Temoele npoueccy! https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 28
Paszgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
21 DneKkTpruyecKue 3apsiabl. 3apsyKEHHBIE Tella - 1 bubnmoreka [JOK
' U UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. i i 20 2
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 7 https://m.edsoo.ru/7f418 1ce
bub6mmorexa [JOK
2. M 6 1 1.5
3 ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
ITEKTPOMATHHTHA HEHLYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
°n/m
NMPorpamMmMbl Bcero Kontpoatnere | Ilpaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3zgen 1. Mexannueckue siBJICHUSA
L1 MexaHn4ueckoe IBUKEHHE U CIIOCOOBI €ro 10 1 bu6mnoreka LIOK
' OIIMCaHMsI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumopeiictBue ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
1.3 3aKOHBI COXpAHEHUS 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJIHBI
but6mmoreka [IOK
2.1 Mexanuueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
2.2 MexaHn4eckure BOJIHBI. 3BYK 8 1 3 nommoreka I
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zgen 3. DiieKTPOMArHUTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE IMOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI pacpOCTPAaHEHUs CBETA 6 2 Bubmmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
4.2 JIuH3bl ¥ onrTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [{OK
4. P 2
3 aznokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/741 ada6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUSA
bu6mmorexa [JOK
1 " 4 1
5 CITyCKaHHE U TIOTJIOMICHUE CBETAa aTOMOM https://m.cdsoo.ru/7f41 ada6
bu6mmoreka [IOK
2 1
> CTpoenne aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
53 | 7 1
/ICPHBIC peaKitH https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 17
Pa3zgea 6. [loBTopuTEIbHO-00001IAKOINI MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUSL 9 ) bu6mmoreka [JOK
' Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IMPOBEPSEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

1.2

pas3jindaTtb ABJICHHA IO OIIMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JEMOHCTPUPYIOIINUX JAHHOC (1)H3I/ItICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3UUECKUE SBJICHHS B MPHPOJIE,
IIPY 5TOM TIE€PEBOAMTH MPAKTHUECKYIO 33734y B y4eOHYIO, BBIACIATH

CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3yYEHHBIE CBOMCTBA Tel U (PU3MUYECKUE SBJICHUS,
UCHONB3Ysl (pU3MUECKHE BEIWYMHBI, IPU ONUCAHUM TMPABUIBHO
TPAaKTOBaThb (U3UUYECKUH CMBICH MCIOJIB3yeMbIX BEJIMYUH, HX
0003HaYeHUSI U €UHUIIBI PU3NUECKUX BEJIMYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYyTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(bI/I3I/I‘leCKI/IX BCJINYHH

1.5

XapaKTCpU30BaTb CBOMCTBA TCI, (I)I/I3I/I‘ICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW  3alMCbiBaTb €0 MaT€MaTU4dYCCKOC

BBIPAKCHHE

1.6

OO0BACHATh (U3NYECKUE SIBICHMSI, IPOLECCHl U CBOMCTBA TEl, B TOM
qyucieé WU B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATE I[PUYUHHO-CICICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JOoruyeckMx MIaroB ¢ omopoid Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3UYECKUX SBJICHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3a7aud B 1 — 2 AeHCTBUA, UCIONB3Ysl 3aKOHBI U




(dbopMyIIbl, CBS3BIBAIONTNE (PU3NYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHMSl 3aJayd 3alUChIBaTh KpPAaTKOE YCIOBHUE, MOJACTABISAThH
¢buznyeckre BeJIMYUHBI B (OPMYJIBI U MPOBOJUTH Pacu&Thbl, HAXOAUTD
CIpaBOYHBIC JaHHBIC, HEOOXOAUMBIC JJIsl PEIICHUsS 3a7aa4, OIICHUBAThH

PEATMCTUYHOCTD MOTYYEHHON (PU3HUECKOM BEIIMUYNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPH TOMOIIA
(I)I/I?)I/I"IGCKI/IX MCTOAOB, B OIIMCAaHUHN HUCCICOOBAHUA  BbIACIIATH
MpoBEpsieMOe  TPEANoJokeHne  (TUMmoTe3y),  pasauyaTh |
UHTEPIPETHPOBATh TOJyYEeHHBIH pe3yJibTaT, HaXOIUTh OLIMOKHU B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE3yJibTaTaM

1.9

IPOBOANUTH OMNBITHI MO HAOMIOACHNIO (U3UYECKUX SBICHUH WIH
¢usmueckux  CBOMCTB  Tel:  (opMymupoBaThb  MpOBEpsieMble
NPEANIONOKEHUS, COOMpaTh  yCTAaHOBKY M3  IPEUIOKEHHOTO

000py10BaHus, 3aMCHIBATH X0 ONbITa U (POPMYIHPOBATH BBIBOBI

1.10

BBIIIOJHATE MPAMBIC HU3MCPCHUSA C HUCIHOJB30BAHUCM aHAJIOTOBBIX U
M(poBBIX MPUOOPOB, 3aMKCHIBATh IMOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

NPOBOJIUTH  HMCCJIECIOBAHWE  3aBUCUMOCTH  OJHOH  (DU3HYECKOMH
BEJIMYMHBI OT JPYrOM C MHCIONb30BAHUEM MPSMBIX H3MEpPEHUH,
Y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO MCCIIEOBAaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMSI, CIIEAYs IPEUI0KECHHOMY IUIaHY,
(bUKCUpOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UIECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI U TpaUKOB, JeJIaTh BbIBOAbI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOANTH KOCBEHHBIC HM3MEpPEHUs (PU3NYCCKUX BEIWYUH, CICTYS
MPEJIOKEHHOW MHCTPYKIIUU: TPU BBIMOJIHEHUN U3MEpPEeHH coOuparth
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY W BBIUMCIATH 3HAYCHHE HMCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IIpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHIUIBI JCHCTBUS TNPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaTb MPUHLMIBI JEUCTBUS M3YYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO HX ONUCAHMUS,
UCTONb3ys 3HaHMA O CBOMCTBaX (PU3MUYECKUX SIBIEHUH U

HeoOXxoauMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMeEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3UYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HH 1711 oOecrieueHHs 0O€30MacHOCTH MpU  OOpallleHuu ¢
npruOopaMu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

coOII0IeHHSI HOPM SKOJIOTMUECKOr0 TIOBE/ICHUS B OKpYKarollel cpene

1.16

OCYUIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U IyTEM CPAaBHEHUS Pa3jIMYHBIX HCTOYHUKOB
BBIJICNIATh MH(OPMAIUIO, KOTOpasl SABISETCS NPOTHBOPEYMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIITOJIHEHUH y4eOHBIX 3a/laHuN
HAYYHONOIYJISIPHYIO ~ JIUTEeparypy  (usmueckoro  cojep:kaHus,
CIIpaBOYHBIE MaTepHaslbl, pecypcbl ceth VHTepHeT, BianeTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC U YCTHBIE COOOICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpManu (HU3NIECKOTO
COZICp)KaHMsA, B TOM YHCJIE IyOJIMYHO AENaTh KpaTKue COOOIICHHS O
pe3yJbTaTax IPOEKTOB WM YYEOHBIX MCCIEOBaHUH, TPU HTOM
IPaMOTHO HCIIONIb30BAaTh HM3YYEHHBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYINICHUE MPE3EHTALUEN

1.19

IIPYU BBINIOJHEHUM y4€OHBIX ITPOEKTOB M UCCIIEN0BAHUMN paCIpeesTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4aMH,
CJIEIWTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUHM, aJeKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEJBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBAs MHEHHE

OKPY KaOLINX

8 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yIbTAThI OCBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHust

1.1

HCIIOJBb30BaTh IIOHATHUA

1.2

pas3indaTth SABJICHHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, JEMOHCTPUPYIOIINUX JAaHHOC (I)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh IPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICNATH

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKH) GU3UUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBbIE CBOWCTBA Tel W (HU3UYECKHE SBICHHUS,
UCTIONB3Ysl  (DM3WYECKHe BEIMYWHBI, TPH OIMUCAHWHM TPABHILHO
TPaKTOBaTh  (U3WYECKUN  CMBICT  HCIOJB3YEMBIX  BEJIMYUH,
0003HaYCHMS U €AMHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBSA3BIBAKOINME JAHHYI (U3MYECKYI0 BEIUYMHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BETUMINH

1.5

XapaKTepu30BaTh CBOICTBA Tel, (PU3MYECKHE SBICHHS M IPOLECCHI,
UCIIONB3Ysl HW3YyYEHHBIE 3aKOHBI, IPU JTOM JaBaTb CIOBECHYIO
(GopMyIMpOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPAXKCHUEC

1.6

00BACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTMYECKHMX IIAaroB € MOMOIIbIO 1 — 2 W3y4EeHHBIX CBOWMCTBa

(1)I/I3I/ILI€CKI/IX HBJ'IeHPIfI, (1)I/ISI/ILICCKI/IX 3daKOHa UJIKN 3aKOHOMCPHOCTHU

1.7

pemarh pacyéTHbIC 3a7audl B 2 — 3 JEUCTBUsI, MCIIOJIB3Ysl 3aKOHBI U
(dbopMyIIbI, CBsI3BIBAIONTNE (DU3MUECKUE BEIMIMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 3a/Ia4M 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK
JAHHBIX Ui pEIIeHHWs 3a/ladyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOMUMBIC ISl €€ pelleHUs], MPOBOJUTh PAaCUYEThl U CPABHUBATH
MOJTyYeHHOE 3HAueHUE (PU3UYCCKOW BEIMYMHBI C W3BECTHBIMH

JaHHBbIMH

1.8

paciio3HaBaTb HpO6JICMBI, KOTOpPBIC MOXKHO pPCHIUTL IIpU IIOMOIOH
(1)PI31/I‘I€CKI/IX MCTOOOB, UCIIOJIb3Ys OIMMMUCAHUC UCCIICAOBAHNs, BBIACIIATH
MMpOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAKa

MPOBEJICHUS UCCIIEIOBAHUS, JEIaTh BHIBOIbI

1.9

NPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢usnueckux  CBOMCTB  Tel:  (opMynupoBaThb  MpOBEpsieMble

NPENIONIOKEHNs, CcoOUpaTh  YCTAHOBKY M3  IPEIJIOKEHHOTO




000pyA0BaHNs, ONUCHIBAThH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIIOJHATE IMPAMBIC H3MCPCHUA C HMCIOJIB30BAHUCEM aHAJIOTOBBIX
HpI/I60p0B U JaTYUKOB (bI/I3I/I‘-IeCKI/IX BCJIMYHMH, CPAaBHUBATL PC3YJIbTATLL

HU3MEPEHHN ¢ YIETOM 3aJaHHONU a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJIEAOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HUECKOU
BEJIMYMHBI OT JPYroMl C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUN:
MJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBITIOJHATH
U3MEpPEHUs, CIeAys TMpeANoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH B BHUJE TAaOJUI] U TpadUKOB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  HM3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
ciaeays TpPEeAJIOKEHHOM MHCTPYKLUMHM, U BBIUUCIATH 3HAUYCHHE

BCJIIMYHHBI

1.13

coOmomaTh mMpaBWiIa TEXHUKH Oe€30macHOCTH TMpu  padore ¢

1a00paTOpHBIM 000pyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa MX OINMUCAHUA, HCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DU3MUYECKUX SBICHUA U HEOOXOIUMBIC

(bu3HYecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTble TEXHUYECKHE YCTPOICTBA M HM3MEpPHUTEIbHbBIE
npuOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISTH CXEMBI
AIIEKTPUYECKUX LIeNeld C TMOoCHeAO0BaTeIbHBIM W  MapauleIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHBbIE 0003HAUYCHUS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

IOPUBOAUTH MpHUMEPbl (HAXOAUTh MH(OpMaLMIO O MpUMeEpax)
MPAaKTUYECKOTO UCTIOIb30BaHUS (DU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KM3HM i obecriedeHus 0€30MacHOCTM MpH  OOpallleHHH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[€HI/I5I HOPM 3KOJIOTHYICCKOT'O ITIOBCACHUS B Oprma}omeﬁ cpeac

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETU
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUNW U IIYTEM CpPaBHEHUs
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALMIO, KOTOpas

SIBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

HCIIOJb30BaTh npu BBIIIOJTHEHUHN y‘-IC6HI)IX 3aI[aHI/II>'I




HAy4YHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (U3UYECKOTO  COAEpIKaHMS,
CIIpaBOYHBIE MaTEpHUallbl, pecypcbl cetu MHTepHeT, Bianersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOpMALUK

U3 O/THOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIEC MMUCbMEHHbBIE M KPaTKHE YCTHbIE COOOIIECHUS,
0000mas wHGOPMANMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJepXaHUsA, B TOM 4YHUCIIE IMyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WM HCCIEN0BATEIIbCKON NEATEIbHOCTH, IIPH  ITOM
IPaMOTHO HCIIOJIb30BaTh H3YYEHHBIN IOHATUHHBIM anmapar Kypca

(bu3KKH, CONPOBOXKIATH BHICTYINICHUE MPE3eHTauel

1.20

IIPYU BBINIOJHEHUHM Y4eOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MIPOIIECCOB PaCHpPEeeNsIiTh 00sI3aHHOCTA B TPYMIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OLICHUBATH
CcOOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TIPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemath KOHQIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOT0
pe3yabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1

HCII0JIB30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3indyaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/IIICCK06 SABJICHUC

1.3

pacro3HaBaTh TPOSIBIIEHHME M3YYCHHBIX (PU3MUECKUX SIBJICHUH B
OKpYXalolleM MUpe, B TOM uucie (U3NYecKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ayy B y4eOHYI0, BBIICIATh

CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UICCKUX SBICHUN

1.4

ONKCHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS,
UCTONB3ysd (U3MYEeCKHe BEIMYUHBI, INPU OMUCAHUU HPABUIIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICA  HCIIOJIB3yEMBIX  BEJIMYUH,
0003HaYCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BETUYMH, HAXOIUTH (HOPMYJIbI,

CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(bI/I3I/ILICCKI/IX BCJINYHH

1.5

XapaKTCpU3oBaThb CBOMCTBA TCI, (bI/I3I/I‘leCKI/Ie SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBECHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW  3alMucCbiBaTb €0 MaT€MaTU4dYCCKOC

BbIpaXCHHE

1.6

00BACHATH (PH3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISATh [IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMICTBa

bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemarh pacuyéTHbIC 3a7aud (Omuparomuecs Ha cucremy m3 2 — 3
YpaBHEHHUIi), WCMONB3ys 3aKOHBI U (OPMYINBI, CBS3BIBAIOILIUE
¢du3nveckre BEIMYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 3a/1a4yd
3alHChIBaTh KPAaTKOE YCIOBHE, BBISBISATh HEIOCTAIOIINE WM
M30BITOYHBIE JAHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC
JUISL PEIIeHUs], MPOBOJIUTH PACUETHI M OICHUBATH PEATUCTHIHOCTH

IMOJIYYCHHOI'O 3HAYCHU S (bHSquCKOﬁ BCJINMYHHBI

1.8

pacro3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOJKHO PpCHIMTb IIpH IIOMOIIU
(I)I/I3I/ILIGCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUC HCCIICAO0BAHUS, BBIACIIATH
IMPOBECPACMOC TIPCAIIOJIOKCHHUEC, OLCHUBATL IIPABUIIBHOCTDL IIOPAAKaA
MNPOBCACHUA HMCCIICHOBAHHA, [OCJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHI Ha6J'II-OI[eHI/II71 U OIIBITOB

1.9

MPOBOAMTH OMBITHl MO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WM
($u3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHHUS, OMHCHIBATH XOJI OMBITA U €rO

pe3yabTaThl, (POPMYITHUPOBATH BBIBOBI

1.10

IPOBOAUTH MPU HEOOXOOUMOCTH CEPUI0 MPSIMBIX HU3MEPEHHIA,
ompenensisi CpeliHee 3HAUYCHUE H3MepseMOW BeIHYuHbl ((POKyCHOE
paccTosiHue coOuparoiield JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MepUTEIbHOTO Mprbdopa)

OPOBOJIUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DU3MYECKMX BEIMYUH C
MCIIOJIb30BAaHUEM TMPSMBIX HW3MEpPEHUM: MJIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yJIbTaThl

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BUJC Ta6J'II/IHI/I




rpaduKoB, A€JIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEPEHHMS]  (PU3UYECKUX  BEJIUYMH:
IUITAHUPOBATh M3MEpPEHHsI, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATE M3MEPEHHUs, Cleays MNPEJJIOKEHHOH HHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh TMpaBWiIa TEXHMKH Oe3omacHocTH npu pabore ¢

1a0opaTOpHBIM 000pyI0BaHHEM

1.14

pa3ianyaTh OCHOBHBIC MPU3HAKH WU3YUYCHHBIX (PU3UUECKUX MOJETEH:
MaTtepuaiabHasi TOYKa, abCOTIOTHO TBEPIOE TEJIO, TOUCHHBIH HCTOUYHUK
CBeTa, JIy4, TOHKAs JIMH3a, IJIAaHETapHas MOJENbh aToMa, HyKIOHHAS

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh NPUHLMUIIBI JEHCTBUS HU3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HUX ONUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MYECKUX SBICHUM U HEOOXOIUMBbIe

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIBb30BaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npubopoB U
TEXHOJIOTUYECKUX TPOLIECCOB TPH PEIICHUH Y4eOHO-TIPAKTUYECKHX
3ajjay, ONTUYECKHE CXEMBI ISl TOCTPOSHHs N300paKeHUH B IJIOCKOM

3epKaje u coouparonieit TmH3e

1.17

NPUBOAUTH TNPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O MpUMEpax)
NPaKTUYECKOTO UCTOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i obOecriedeHHss O€30MacHOCTH Tpu  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHMMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbS U

COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHS B OKPY KaIOIIeH cpeze

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUN (DU3UIECKOTO COACPKAHUSI B CETH
WuTepHer, camocTosTeNnbHO (GOpMYyIUpYys TOUCKOBBIA  3ampoc,
HAaXOJUTh MYTH  OMNPEACNIICHHs]  JOCTOBEPHOCTH  MOJyYCHHOU
nH(GOpMallMd Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBINIOJHEHUM Y4Ye€OHBIX 3aJaHUM  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOrO COAEpIkKAHHs, CIPABOUHBIC
Marepuanbl, pecypchl cetu MHTepHeTr;, BimageTh npuéMaMu

KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus WH(GOpMALMU U3 OJHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHMCbMEHHBIE H YCTHBIC COO6HIGHI/I$I Ha
OCHOBe WHGOpPMAIMU M3 HECKOIbKHX HCTOYHHKOB (PUIUYECKOTO
CoJIepKaHusl, MyOJIMYHO HPEICTaBISITh Pe3yJbTaThl MPOEKTHOW WM
UCCIEAOBATENIbCKOM  AEATENbHOCTH, MOpU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YUYEHHbIN MOHATUMHBIN annapaT U3y4aeMoro pasjaeina
(GU3UKH W CONMPOBOXKIATh BBICTYIJICHHE IMpPE3CHTALed C Yy4ETOM

0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBINIOJHEHUHM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
MIPOIIECCOB PaCHpPEeNsITh 00s3aHHOCTU B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBATHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TIPYMINbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISIA  T'OTOBHOCTh

pazpemath KOHGIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pasaeia

Kon

JJEMECHTA

IIpoBepsiemble 3J1IeMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B TIOBHAHWM OKPYXXAIOIIEIO MHUPA

1.1

Ousuka — Hayka O mpupone. SIBIEeHUS NPUPOIBL.
®dusnueckue SABICHUSA: MEXaHMYECKHE, TEIIOBHIE,

QJICKTPHUYICCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ouznyeckne BenW4yuHBL. V3Mepenune — uzmueckux
BenuuuH.  Dusuyeckue  npudopsl.  IlorpemHocTts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

ECTCCTBCHHOH&Y‘IHLII‘;I MCTOA ITIO3HAHUA: Ha6J'IIO,I[€HI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABWIKCHUC T'HIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HAOJIIIaEMOTO BJIEHUS

1.4

Onucanue GpU3NUECKUX ABICHUH ¢ TOMOLIBIO MOJIETEH

1.5

[IpakTuueckue paboThI:
H3mepenne paccTOSHUM.
N3mepenne 00bEMa )KUAKOCTH U TBEPOTO Tea.
OmnpeneneHue pa3MepoB MaJIbIX TeJ.
W3mepenune temmepaTypbl Ipy MOMOIIH KUAKOCTHOTO

TEPMOMETPA U JIaTUHUKA TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

CrpoeHue BemiecTBa: aToMbl M MOJEKYJbI, HX
pa3Mepsl. OmbITHI, JOKa3bIBaOIIME AUCKPETHOE CTPOCHHE

BCIICCTBA

2.2

JIBxenune yactun BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  Temmeparypoill. bpoyHoBckoe

nBkeHue, iuddysus

23

BzauMonelicTBue YacTHI] BELIECTBA: MMPUTAKCHUC U

OTTAJIKMBAHHUC




ArperaTH},Ie COCTOSAHUA BCHICCTBA: CTPOCHUE TI'a30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHX)  TeIl.

2.4 B3anMoCBsI3p MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboOThI:
Onenka JuameTrpa aromMa METOJIOM psAoB  (C
WCIIONb30BaHUEM ¢oTorpaduii).
2.6 OnbITel 1O HAOJIOJCHUIO TEIUIOBOTO PaCIIUPEHUS

rasos.
OnpITBl 1O OOHAPYXEHMIO  JEHCTBHS ~ CHJI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

11 Mexauuueckoe NBIDKECHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUIKEHHE
12 Ckopoctb. Cpenssisi CKOpPOCTb NPU HEPABHOMEPHOM
. JNBUKEHNHU. Pacuér myTH U BpeMEeHH JIBH>KEHUS
SBnenne uHepuuu. 3aKOH MHEpUUH. B3aummoneiicTBue
33 TeJ KaKk MPUYMHA U3MEHEHUsI CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Tena
14 [InotHocTh  BemectBa.  CBsI3p  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IuHUIIe 00bEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cunbl c
. MTOMOILBIO AUHAMOMETPA
37 SBnenue TArOTEHUA M cwia TsKeCTH. Cuila TSKECTH
' Ha apyrux miaHerax. Bec tena. HeBecomocthb
13 Cuna tpenus. TpeHHe CKOJBXKEHUS U TPEHHE MOKOSI.
’ Tpenue B npupoJIe ¥ TEXHUKE
19 CroxkeHue CWJI, HampaBJICHHBIX MO OJHON MPSAMOI.
' PaBHOpelicTBYIOIIAsA CUIT
310 [IpakTuyeckue pabOTHI:

OmnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B KUAKOCTH, MOJENIU  BJIEKTPHUUECKOIo
aBToMoOmWIs u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHs Opycka WIM LIapuka 110
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbIThI, JNEMOHCTPUPYIOIIHE
3aBUCUMOCTh PacTshKeHUs (nedopmaryiu) mpyKUHBI OT
NPUIIOKEHHOW  cwiibl.  OTBITBL, JI€MOHCTPUPYIOIIUE
3aBUCHMOCTb CWJIbI TPEHUS CKOJIbKEHUSI OT Beca Teya U

XapakTepa CONPUKACAIONIMXCSI TOBEPXHOCTEH

Ousnueckue sIBIEHUS B IPUPOE: MIPUMEPHI ABUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEKHMBOM IPUPOJE,
JIeCTBUE CUIIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue yCcTpoucTBa: IMHAMOMETP, OAIIUITHUKA

TIABJIEHME TBEP/BIX TEJI, )KUIKOCTE 1 TA30B

Hasnenue TtBEpAoro Tema. CrocoObl YMEHBUICHHS U

+ yBEJIMYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEMIIEPATYPBI
43 [Tepenaya maBrneHus TBEPABIMU TEIIAMU, KHUIAKOCTIMU U
' razamu. 3akoH [lackans. [ITneBMaTnyeckue MaluHbl
3aBUCHUMOCTh  JABJICHUS KUAKOCTH OT  TJIyOHHBI
4.4 IM'aapocraTuueckuit mapagokc. CooOIIarOIUECs: COCYIbI.
I'unpaBnnueckre MEXaHU3MbI
AtMmocdepa 3emnu u atMmocdepHoe aaBneHue. [puanHsl
1 CYIIECTBOBaHUS BO3AYIIHOW oO0Oo0nouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO aBIEHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
46 Wzmepenne armocheproro nasnenus. I[IpuGopsl s
' M3MepeHust aTMOC(hepHOro JaBICHUS
JleiicTBre >KMIKOCTH W ra3a Ha TMOTPYXEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnegoBanme 3aBHCHUMOCTH Beca Tejla B BOJE OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tela.
OnpeneneHre BHITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TENo,  MNOorpyk€HHoe B KuIkocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JACHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tena. OIBITHL
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CWJIBI, IEUCTBYIOIICH HA TENO B KUAKOCTH, OT 00BEMA
MOTPYKEHHON B MKUJIKOCTh YACTHU Te€Ja U OT IJIOTHOCTH
JKUJIKOCTH. Konctpynposanue apeomerpa HIIN

KOHCTPYUpOBaHUE  JIOJKM W  oOmpejeineHue  eé

Ipy30IO0AbEMHOCTH

®dusznueckue  SABIEHUS B MPUPOJE:  BIMSHUE
4.10 aTMOCEepHOr0  JaBJICHWs Ha JKMBOW  OpPraHu3M,

TUTaBaHUE PBIO

TexHuueckue yCTPOHCTBA: COOOIIAIOIIMECS COCY/BI,
A1l YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN TMpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanunyeckas pabora
5.2 Mexanuueckass MOIITHOCTE
53 [IpocTeie  MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne npaBuiIa paBHOBECHS phlyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHukH.  Ko3ddunument
5.5 I0JIE3HOTO JNEHUCTBHUS MEXaHU3MOB. [Ipoctelie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHunanpHas 3HEPIUU TENA, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [lonHass mexaHudeckas SHEprusi. 3aKOH M3MEHEHUS U
. COXpaHEHUS MEXaHUUECKON SHEPTUU
59 [IpakTrueckue pabOTHI:

Onpenenenne  paboTbl  CHUJIBI  TPEHUs  IIpHU




PaBHOMECPHOM JABMOKCHUU TCJla I10 FOpHSOHT&J’IBHOﬁ
noeepxHoctu. MccnenoBanue yciaoBUld paBHOBECHs pblyara.
N3amepenne KIIJ[ nakimonHOM mmockocTh. M3yyeHne 3akoHa

COXPAaHCHUA MEXaHHUYeCKOM OHCPIrun

dusznueckue SBICHUS B npupoac: pblHaru B TCJIC

5.10
JeloBeKa
TexHuyeckue yCTpOMCTBA: pblUar, TMOABWKHBIA U
5.11 HEMOJIBIKHBIN OJIOKH, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kog
IIpoBepsiemble 371eMeHTHI COAeP KAHUS
pasnena 3J1eMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJEKYJISPHO-KMHETHUECKOU
61 TEOpUM CTPOEHHUs BellecTBa. Macca ©  pa3mepbl
' Mosiekysn.  OmbITBI, TOATBEPXKIAIONINE  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKHHETHYECKON TEOpUH
Mopenu  TBEPHOTrO, IJKMIKOTO W  Tra3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammmieckue u amopdHbIE
Tena
OObsicHEHHE CBOMCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
6 6.3 Ha OCHOBE TMOJIOKEHUM MOJEKYIIPHOKMHETUYECKOM
TEOpPUH
6.4 CmayuBaHue U KaWUISIPHBIC SIBIICHUS
6.5 TennoBoe pacuIMpeHne U cKaTne
66 Temmnepatypa. CBsizb TeMmmeparypbl €O CKOPOCTBIO
' TEIJI0BOr0 ABMIKCHHMS YaCTHI]
67 Buytpennsis sueprus. CiocoObl M3MEHEHUS! BHYTPEHHEH
' SHEPTUU: TEIUIOTIEpeiaua U COBEPILIEHUE PaOOThI
63 Buabl Temonepegaun: TEIONPOBOJHOCTh, KOHBEKIIHS,
' U3IIy4eHUE




KomnuectBo  TemnoThl.  YaelbHast  TEIIOEMKOCTD

6.9
BEILIECTBA
TeriooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OanaHca
611 [InaBnenue u oTBepeBaHNE KPUCTATUIMUYECKUX BEIIECTB.
. VY nenbHas TEoTa IIaBICHUS
[TapooOpazoBanue u  KoHAeHcaus.  Vcmapenue.
61n Kunenue. VYnapenbHas  Ttemiora  mapooOpa3oBaHUSI.
. 3aBUCUMOCTh TeMIIEpaTyphl KUIMEHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMS
[Mpuammner  paboTel  TeruioBbiXx —apurateneid  KITJ|
6.15 TEIJIOBOTO ABUTATels. TEIIOBbIE ABHUTrAaTEId W 3alllUTa
OKPY’KaOIIEeH cpe/ibl
3aK0H COXpaHEHUs U MPEBPAICHUS SHEPTUH B TETUIOBBIX
6.16
mpoleccax
[TpakTudeckue padbOTHI:
OmpITel MO OOHAPYXEHUIO  JECUCTBUS  CHJI
MOJIEKYJISIPHOTO MTPUTSKEHUSI.
OnbITEl MO BBIPAIIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJTU caxapa.
OnpITel 10 HAOJIOEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, )KUJKOCTEH 1 TBEPIBIX TEI.
6.17 OmnpeneneHne JaBICHHUS BO3IyXa B OaJJIOHE MIMPUIIA.

OMBITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIH OXJIaXKICHUSI.

[TpoBepka rumoTe3bl JTUHEWHON 3aBUCUMOCTH IJIUHBI
CTOJIOMKA J>KUJIKOCTH B TEPMOMETPUUYECKOU TpyOKe OT
TEeMIIepaTypBhl.

HaGmronenne n3MeHeHnsl BHYTpEHHEH SHEPrUu Teja B

pe3yiibTaTe TCIuIonepeaaiu u pa6OTBI BHCIIHHUX CHIJI.




Uccnenosanue SIBJICHUS TEIUIOOOMEHA npu
CMEITMBAHUH XOJIOJTHOW M TOPSTYCH BOIBI.

Ormnpenenenrie KOJIMYECTBA TEIUIOTHI, MOJIYyYEHHOTO
BOI[OfI HpI/I T€HJIOO6M€H€ C HaneTBIM METAJINIMYCCKUM
LUJIAHAPOM.

Ornpeenenne yaenbHOW TeITOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHusl.

Ornpezenenrie OTHOCUTEIBHON BIIAXXKHOCTH BO3/yXa.

Ornpenenenre yaenbHON TEIIOTHI IJIaBICHUS JIbJA.

6.18

@dusnueckue SBIECHHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHME W KalWULIPHbIE SIBIEHUS B IPHUPOJE,
KpHUCTaJlIbl B Iipupoe, usnyuenue CosHua, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HMHEs, CHera.

6.19

TexHuyeckue  ycCTpoMCTBa:  KalWJUIAPBL, INPUMEPHI
WCIIOJIb30BAaHUsl KPUCTAIIOB, XMJIKOCTHBIA TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHCT'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onextpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsii0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona

7.2 (3aBHCUMOCTb CHJIbI B3aUMOACHUCTBHSI 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEXTY TeJIaMU)
Onextpuueckoe nose. Hanpsyk€HHOCTD 3JEKTPUUECKOTO

7.3 nosist. [IpuHIMNO cyneprno3unmy 3JIEKTPUYECKUX IOJeH
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. JIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHHMs JIEKTPUUECKOTO 3apsiaa

7.6 ONeKTpuueckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS




SJICKTPHUICCKOI'O TOKaA. W cTouHNKH TOCTOSSHHOT'O TOKA

[enictBus JIEKTPUUECKOIO TOKa (Temosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUIKOCTAX U ra3zax
. Onektpuueckas wenb. Cwia ToKa. DJIEKTpUUECKOE
' HaIpPsDKEHUE
79 CormnpoTuBieHne MPOBOJHUKA. VY nenbHOE
' COIPOTHBIICHUE BELIECTBA
7.10 3axon OMa i ydacTKa Lenu
IlocnenoBarenpHOE M MApajUIEIbBHOE  COEIMHEHUE
7.11
IIPOBOJAHMKOB
PabGota M MOIIHOCTH 3JIEKTPUYECKOIO TOKA. 3aKOH
7.12
Jxoyist — Jlenna
13 DNeKTpUYecKue LEeNUd U TOTPEOUTENH 3IIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
ITocTosiHHBIE MarHWUTHL. B3anMMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnosne. MarHutHoe nose 3eMJIM U €ro
' 3HauYEHME JUIs )KU3HU Ha 3emie
7 16 OmnsIT Opcrena. MarHuTHOE NOJIE ANEKTPUYECKOTO TOKA.
. IIpuMeHeHNE ANEKTPOMAarHuTOB B TEXHUKE
JleficTBME MarHUTHOrO MOJS HA IPOBOAHUK C TOKOM.
717 DJEeKTpOABUTaTENb MOCTOSIHHOIO TOKa. Mcrnons3oBanue
. AJIEKTPOJBUraTeIe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
OnbiTel  @apanes.  SIBieHuHe  3IEKTPOMArHUTHOMN
7.18
nHaykunu. [Ipasuno Jlenna
DIIeKTpOreHepaTop. CriocoOsr MOy YEHUSs
7.19 JNEKTPUYECKOM  DHEpIuM. ONeKTpOCTaHIIMK  Ha
BO300HOBJISIEMbIX HCTOYHUKAX SHEPIHU
720 [TpakTudeckue padbOTHI:

OnbITH IO HAOTIOICHUIO JICKTPU3AIUN T UHIYKIIHEH




Y TIPY COTIPUKOCHOBEHHH.
HccnenoBanue nAeWCTBUSA SJIEKTPUYECKOTO TONS Ha
MIPOBOJAHUKH U TUIIIEKTPUKHU.

COopka w mpoBepka pabOTBI dJICKTPHUECKON Ienu
MMOCTOSTHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUIIbl TOKA.

W3mepenue u peryimpoBaHie HAMPSHKCHHUS.
UccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, UIYIIETO Yepe3
PE3UCTOpP, OT COMPOTHBIICHUS PE3UCTOPA M HAMPSIKEHUS
Ha pe3ucTope.

OmnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh
ANIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIJIOIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBWiia CIOXKEHHS HANpSOHKEHUH TMpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Il CWIBI TOKAa MPU MapaieIbHOM
COeMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
AIIEKTPUYECKOTO TOKa, HAYIIEro 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOIO  TOKa,
BBIJICTIIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUYKY, OT HANpPSKCHHS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aMMOJICHCTBUS TOCTOSHHBIX MArHHUTOB.
W3y4yeHre MarHuTHOTO TOJISL IIOCTOSTHHBIX MarHUTOB MPU
uX Oo0beIMHEHWM U pazaeneHnn. VccnegoBaHue
JENCTBUS AJIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPHUPYIOIIMNE  3aBUCHUMOCTH  CHJIBI
B3aMIMOJICHCTBUS KAaTYIIKA C TOKOM M MarHUTa OT CHJIBI
TOKa W HalpaBJICHHS TOKa B Karymke. l3ydeHue
JNENUCTBUS MarHUTHOTO TOJS Ha TMPOBOJHUK C TOKOM.
KounctpyupoBanue u U3y4eHUE paboThI
3JIEKTPOABUTATEISA. H3mepenne KIIJg

AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. ONEBITEI 1o




HUCCICIOBAaHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIWHA:
HCCIICOOBAHUC W3MCHEHHI 3HAYeHUS U HaIlpaBJICHUS

HHAYKIUXOHHOI'O TOKA

7.21

@duznueckre SABJICHHUS B MPUPOJE: DIECKTPUUYECKHE
ABIIEHUST B  atMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, JIPEiQ MOIIIOCOB,
POJIb MarHUTHOTO TIOJISL JJIS KU3HHU Ha 3emiie, MOJIIPHOE

CHAHUC

7.22

TexHu4eckue yCTpOMCTBA: DJIEKTPOCKON, aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, CUETUYHUK DJICKTPUUECKON DHEPIHH,
3JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HAarpeBaTeNIbHbIE
AIIEKTPOIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MPEAOXPAHUTENH, DIEKTPOMArHUT, JJIEKTPOJIBHUraTEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKa

9 KIIACC
Kon
Kopx anemenrta [IpoBepsiemble 271€EMEHTBI COAEPKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
o1 Mexanuueckoe JBUKEeHHE. MartepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKEHUS
8.3 PaBHOMEpHOE NPSAMONIMHENHOE IBUKEHUE
HepaBHomepHoe MPSMOJIMHEMHOE JIBUDKECHUE.
g 8.4 CpenHsis W MTHOBEHHas  CKOpPOCTb  Tela  IIpHU
HEPaBHOMEPHOM JIBHXKCHUU
o5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
' JIBUKCHHE
8.6 CoOonHoe magenue. OneITel ["anuies
PaBHOMepHOE ABMKEHUE MO OKpY>XHOCTH. [lepuon u
8.7 yactora oOpamieHus. JIuHelHas © yrioBas CKOPOCTH.

LleHTpOoCTpeMUTENbHOE YCKOPEHHE




8.8

IIepBb1ii 3ak0H HproTOHA

8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 [IpuHIUI Cynepno3unuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHMs: cuia TPEHUS CKOJIbXKEHUS, CHJIa
' TPEHHUsI IOKOS, IPYTUE BUABI TPEHUS
g 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TITOTEHUS.
' YckopeHue cBOOOTHOTO TaIeHUs
%15 JBuxenne  mmaHer  Bokpyr  Connua.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTs U meperpys3ku
%16 PaBHoBecue  matepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKpEIUIEHHOM OCBIO
' BpaieHus. MoMmeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmmynbca. MMmynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBHXKEHUE
8.21 Mexanundeckas paboTa U MOIITHOCTh
g2 PabGora cun Tsxectn, ymnpyroctu, TpeHus. CBs3b
' SHEPruu U padboThl
823 [loTreHunanbHass dSHeprus Tejna, IMOAHITOIO  Hal
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToreHimanbHast SHEPTUsl CKATOM MPYKUHBI
Kunernueckass sHeprusi. Teopema 0 KMHETHYECKOMN
8.25
SHEPTUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTuueckue padbOTHI:
Omnpenenenue cpeiHell CKOPOCTH CKOJBXKEHHs Opycka
827 WIM JBUWKEHUS IIapuKa IO HAKIOHHOM IUIOCKOCTH.

OmnpeneneHre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH oyTa OT BPEMCHH IIpU




PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHONW CKOPOCTH.
IIpoBepka THIIOTE3Bl: €CIM TNPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HavyaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbKEHUS
OT Cuibl HoOpMajbHOro naBieHus. OmnpeneneHue
Kodd¢uimeHTa TpeHus CKoubkeHus. OnpeneneHue
KECTKOCTU TpYyXkuHbL. Onpenenenne padbOThl CUIIBI
TpEHMs] TNpU PABHOMEPHOM JBIKEHUM Tejla IO
TOPU30HTANLHOM MoBepxHOCTU. OmpeneneHue padboThI
CWIbl  yOPYrOoCTM  IpU  HoAbEME  TIpy3a C
UCIOJIb30BAHUEM  HEMOJBIKHOTO U MOABUKHOTO

0JI0KOB

duznyeckue SIBICHUS B npupoac: NpujrBbl U OTJIMBBI,

8.28 nBwkeHrne TiaHeT COJHEYHOW CHUCTEMbl, PEaKTHBHOE
JIBI>KEHUE KUBBIX OPTaHU3MOB
890 TexHuueckne  yCTpOWCTBA:  CHOUAOMETP, JATYUKHU

IMOJIOKCHUA, pACCTOAHUA U YCKOPCHUA, PAKCTBI

MEXAHWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarensHoe JBHXKXCHHUC. OCHOBHBIC XapaKTCPHUCTUKHU

> KoJe0aHui: Iepro/I, 4acToTa, aMIUTHTYAA
97 Marematnueckuin u IIPYKUHHBIN MasITHUKHU.
' [IpeBpaienue sHepruu npu KojaedaTeaIbHOM ABHKEHUN
93 3aryxawomue KosneOaHus. BbIHyXJeHHbIE KoJeOaHMS.
' Pe3onanc
Mexanudeckue BoiaHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbBle M MONEpedHble BOJIHBL. JlnMHA BONHBI U
. CKOpOCTh €€ pachpocTpaHeHUs. MeXaHUueCKUEe BOJIHBI
B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 WNHudpa3Byk u ynbTpa3ByK
97 [TpakTuueckue pabOTHI:

OmnpeneneHue 4acToTbl M IepUOAa  KoJeOaHMIA




MaTe€MaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToTbl M NepHofa  KoJjeOaHMit
MIPY’KUHHOT'O MAsITHUKA

HccnenoBanue 3aBUCUMOCTH IEpHOAA  KoJeOaHMit
IIOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HWTH.
HccnenoBanue 3aBUCHMOCTH IEpHOAA  KoJeOaHMit
IIPY’KMHHOTO MasTHUKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoa Kose0aHui rpysa,
IIOJIBEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTU

npy>XuHbl. M3mMepenne yckopeHus cBOOOIHOTO TaieHUs

duznyeckue SBJICHUS B npupoac: BOCIIPUATHC 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICCHUE, CEUCMUYECKUE BOJIHBI,
IlyHaMH, 3XO0
99 TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yIbTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG IT0JIC. BHCKTpOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3NIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoaa cera. CKOpOCTh CBeTa.
' BonHoBEIE cBONCTBa CBETa
10 [TpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeledoHa
®dusnueckue SBIEHUS B IpHpPoOJE: OUOJOTHYECKOe
10.5 JieficTBHE BUJUMOTO, yIBTPaduOIETOBOTO u
PEHTI€HOBCKOI'0 U3IyYeHUN
10.6 TexHnuueckue YCTpOMCTBA: HCTIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast moznens cBera. ICTOUHMKH cBETa
11 11.2 IIpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA
113 Otpaxxenue cera. [lmockoe 3epkano. 3aKOH OTPaKEHHS

CBCTa




IIpenomnenne cBera. 3akOH IIPEIOMIIEHUS CBeTa.

H4 [TonHOE BHYTpEHHEE OTPAKEHHE CBETa
11.5 JInnza. Xon nyyen B nuH3e
116 OnTnueckas cucreMa (oroamnmnapaTa, MHKPOCKONA U
' TeJecKona
117 I'maz kak onTtudeckass cucrema. binzopykocTs u
' JATbHO30PKOCTh
118 Pasnoxxenue Genoro ceeta B cekTp. OnbiThl HhoTOHA.
' CroxeHne CrieKTpalibHBIX IBETOB. Jlucnepcus cBera
[IpakTuueckue padbOTHI:
HccnenmoBanne  3aBUCHUMOCTH  yIJla  OTpasKeHUs
CBETOBOI'O JIy4a OT YIJIa MaJeHHUs.
W3ydeHne xapakTepUCTUK U300paKEeHUS MpeaMeTa B
IUIOCKOM 3€pKaje.
HccnenoBanne 3aBUCUMOCTH  yIyia  IPEIOMIICHUS
CBETOBOIO Jyya OT yrIja MaJeHUs Ha TPaHULE «BO3IyX —
11.9 CTEKJIO».
[Tonyuenne n300pakeHHUI C TOMOIILI0 COOMpPArOIICH
JTUH3BI.
Omnpenenenrue (POKYCHOTO PaCCTOSTHUS U ONITHYECKOM
CHJIBI COOMPAIOIIEH JTMH3HI.
OmnbITHI 110 Pa3oKEHUIO OEJIOro CBETa B CIEKTP.
OnbITHl 1O BOCHPHSTHIO IIBETA MPEIMETOB IMPH HX
HaOJI0/IEHUU Yepe3 I[BETOBbIE (DUIBTPHI
dusznueckue sBJIeHUS B npupoze: 3atMeHuss CoiaHIa U
11.10 JlyHBI, 1[BE€Ta TeJ, ONTUYECKHE SBJICHHS B arMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
T TexHuueckue yCTpoOiicTBa: OYKH, MEePUCKOIL,
. ¢doToanmapar, ONTUICCKHE CBETOBOJIBI
KBAHTOBBGIE ABJIEHUA
101 Omnbitel Pesepdopna u mmanerapHas MOZAENb aroma.
12 ' Moaens aroma bopa
122 Hcnyckanne M mNOTJIONIEHHE CBeTa aToMoM. KBaHTHI.

JInnenyaTeie CIIEKTPBI




12.3

PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3TydeHUs

12.4

Crpoenue aromHoro szapa. HykionHas Monenb

ATOMHOTO s1pa. H3oTombl

12.5

PaguoaxktuBHble npespamenus. Ilepuon mnomypacnana

ATOMHBIX AA€P

12.6

SnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAOBOIO U

MaCCOBOI'O YHUCECJI

12.7

SHCPI‘I/IH CBA3U ATOMHBIX AECP. CBs3b MacChI U OHCPIrun

12.8

Peaknuu cuHTE3a U JCIICHUS AACP. HcrouyHuku SHEPTrUun

ComHIa 1 3BE37

12.9

Snepnas osHepreruka. JlelicTBHE  paJMOaKTUBHBIX

H3Hy‘IeHHﬁ Ha JXUBBIC OPIraHU3MbI

12.10

[TpakTryeckue paboOTHI:

HaOnroneHne CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB
U3ITy4YEHUs.

HccnenoBanre TPEKOB: M3MEPEHHWE DHEPTUU YACTHIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).

H3mepenune paanoakTHBHOTO (poHA

12.11

@uznueckue SABJICHHWS B IPUPOJE: €CTECTBEHHBIN
pPaguOAKTUBHBIN ¢oH, KOCMHUYECKHUE IIy4H,
paiMOaKTUBHOE MW3JIy4CHHE IPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIy4YCHUH Ha OPraHu3M

YECJI0BCKa

12.12

TexHuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHJUBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon
MpoBepPsSIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBaHUS K PEAMETHBIM pe3yJibTaTaM
0a230B0Oro ypoBHsI OCBOCHHSI OCHOBHOI1 00pa30oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

[Tonnmanue ponu  (GU3MKM B HAy4YHOH  KapTHUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BbIX MPEJICTABICHUI O 3aKOHOMEPHON CBS3H
U II03HABa€MOCTU SIBJICHUM IPUPOJBbI, O POJIU IKCICPUMEHTA B
¢uszmke, o0 cucTeMooOpa3yromield poau (U3MKA B Pa3BUTHU
CCTCCTBCHHBIX HAYK, TCEXHHUKU U TGXHOHOFHﬁ, 06 3BOJOIUHN
(UBUYECKUX 3HAHMK M WX POJU B IIEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(Gbu3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUU

3HaHus O BHJAaX MaTepuu (BEIIECTBO U TMOJE), O JABMXKCHUH KakK
crocobe CyIIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYUIHOCTH SBJICHUH TPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3iInyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (pU3HUecKOe SBJICHHE;
YMEHHE paclio3HABaTh MPOSBICHNE M3YYCHHBIX (PM3HMUECKUX SBICHUHN
B OKpYXalollleM MHpE, BBIIEIAsS MX CYUIECTBEHHBIE CBOWCTBA

(mpu3HaKM)

Brnanenue ocHOBaMM MOHSATUHWHOIO ammapara M CHUMBOJMYECKOIO
A3blKa (PU3UKHU W UCIONB30BaHUE UX JUIsl pelIeHHs Y4eOHBIX 3a1ad;
YMEHHE XapaKTepU30BaTh CBOHCTBA TeJ, (U3HUYECKUE SIBICHUS U

MMpONHECCChI, UCIIOJIb3Y Q)YHHaMCHTaHBHLIe " OMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchbiBaTh HU3YYCHHBIC CBOICTBA T€I U (I)I/I3I/I‘-ICCKI/IG SIBJICHHA,

UCTIONB3YS (PU3UUYECKHE BETUIUHBI

Bnanenne ocHOBaMM METOIOB HAyYHOTO IIO3HAHHA C Y4YETOM
coOmrofieHus mpaBui 0€30MacHOro TpyAa: HaOmoaeHue (GU3NYECKUX
SIBJICHUM:

YMCHUC CAMOCTOATCIIBHO CO6I/IpaTL OKCIICPUMCHTAJIbHYO YCTAHOBKY




W3 JaHHOTO Habopa 0OOpYyMOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA W 3aMKCHIBATh €T0 Pe3yIbTaThl, JOPMYITUPOBATEH BHIBO/IBI,
MMPOBEACHUC ITPSAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CI)HSI/I'-IQCKI/IX BCIIMYUH:
yMEHHE IUIAaHUPOBaTh HW3MEPEHHsS, CaMOCTOSTEIhHO CcOOHMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY 10 HHCTPYKLUHUH, BBIYUCISTH
S3HAYCHUC BCJIMUYMHLBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PCE3YJIbLTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIBHBIX PICCJIGZ[OBaHI/IfI;
CaMOCTOSITEJILHO  cOOMpaTh OSKCHEPUMEHTANbHYIO YCTaHOBKY H
MMPpOBOAUTD HCCIICA0OBAHUC 10 HHCTPYKIIUHU, NpeACTaBIATH
MOJTyYEeHHBbIE 3aBUCHMOCTH (DM3MYECKUX BEJIMYMH B BHJE TaONIULl U
I‘pa(l)I/IKOB, YUUTBIBATh NOTPCHIHOCTH, ACIATh BBIBOJALI 110 PE3yJibTaTaM

HCCIICOOBAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DUM3MUYECKHUX  Mojenei
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENO, MOAETH CTPOCHHS
ra3oB, JKMJIKOCTeW UM TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO sJipa) U yMEHHE NPUMEHSTh UX I

00BIACHEHUS (1)I/ISI/I‘IGCKI/IX IIpoueccoB

YMmeHune oOBACHATH (PU3MUECKHE MPOLECChl U CBOICTBA Tel, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IIPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUYUHHO-CIIEICTBEHHBIE CBS3U U
CTPOHUTH OOBSICHEHHE C OMOPON HAa W3yUEHHBIE CBONCTBA (PM3NIECKHUX

HBHCHHﬁ, q)HSquCKI/IC 3dKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMeHue pewmaTtbh pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCIONB3Ysl 3aKOHBI U (opMysbl, CBsA3BIBAaOIIKE (pU3HMUECKHE
BEIMYMHBI, B YaCTHOCTH, 3alUCHIBAaThb KPAaTKOE YCIOBHE 3aJadyH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXoUMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPaBOYHbBIC JaHHbIE,
IIPOBOJIUTH PAacdy€Tbl M OLEHMBATh PEATUCTUYHOCTH IOJYyYEHHOI'O
3HA4YeHUs (PU3NYECKON BEIMYUHBI; YMEHHUE OINPENeNATh Pa3MEpHOCTh

¢bu3nyecKoil BeMYNHBI, MOTYYECHHON IPU PEIIEHUH 3a7aun

YMmenune XapaKTCPU30BaTb IIPHUHIMUIIBI )IGI\/'ICTBI/IH TEXHHUYCCKHUX
YCTPOﬁCTB, B TOM YMCJE OBITOBBIX HpI/IGOpOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO NX OIMMCAHUIO, UCIIOJB3Yd 3HAHUA O

CBOMCTBAX (I)I/I3I/ILI€‘CKI/IX SIBIICHUH U HeO6XOI[I/IMBI€ (I)I/I3I/ILI€‘CKI/IG




3aKOHOMEPHOCTHU

10

YMeHue uCnosb30BaTh 3HaHUS O (U3NYECKUX SBICHHUSIX B
MOBCEHEBHON KM3HM s oOecrieueHHss O€30MacCHOCTH  MpHU
oOpamieHUn ¢ OBITOBBIMM  IpHOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMM, COXPAHEHUS 30pOBbsI U  COOJIONEHUS HOPM
HKOJIOTMYECKOTO TOBEJAEHUS B OKpY’Kalolled cpezae; MOHUMaHHE
HEOOXOMMOCTH MPUMEHEHHs JOCTIKEHUNA (UMUK U TEXHOJIOTUH

JJI1 paiuOHAJIBHOTO ITPUPOAOII0JIB30BAHHUA

11

OnelT moucKa, HpeoOpa3oBaHUs M MpeAcTaBiIeHUS HHDOpMaLUU
(U3MYECKOTO COJNEPKAaHUS C HCIOJB30BAHHEM HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHHUBATh JIOCTOBEPHOCTH
MOJy4eHHOW WHQOpPMAIIMM HAa OCHOBE UMEIONINXCA 3HAHWA W
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaTh  IIPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JUTEPaTypy
(bu3NYECKOro coaep)kaHus, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
WuTtepHer; BnajgeHue 0a30BBIMH  HaBBIKAMH  IPEOOPa30BAHUS
uHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTyIO; yMEHHE
co37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_[I/II/I N3 HCCKOJBKHUX UCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
O3 11O PU3UKE

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe JBWXeHUe. MarepuanbHas Touka. (Cucrtema oTcuéra.

OTHOCHUTENBHOCTh JABMOKCHUA

1.2

PaBHOMepHOE U HepaBHOMepHOe ABmkeHHe. Cpensas ckopocts. Dopmyna

JUTSL BBIYMCIICHUS CPEHEN CKOPOCTH: V = S/t

1.3

PaBHOMepHOG HpHMOHHHCﬁHOG JBHXXCHUC. 3aBHCUMOCTh KOOpAHUHATBI TCJIa

OT BPEMCHH B CJIy4ac paBHOMCPHOT'O HpﬂMOHHHCﬁHOFO JABMOKCHUA:

xX(1)=x,+ut
I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJsl MPOEKIHUU CKOPOCTH, MPOEKIIMU
NepeMeIIeHusl, MyTH, KOOPJAWHATHI MPU PABHOMEPHOM NPSMOJIUHEHHOM

IBIKCHUU

1.4

3aBUCUMOCTh KOOpPAMHATHI Tella OT BPEMEHH B CIy4ae PaBHOYCKOPEHHOTO

HpﬂMOJ’IHHCfIHOFO JBHXCHHA:

] iy

-le:f:l = 1-.|;|: * f_ax *

@opMyIIbl U1 IPOEKIUU NEPEMEIICHHs], POEKIIMA CKOPOCTH U IPOEKIUHU

YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSMOJUHEHHOM JBH)KEHUU:

2

¢
Iy (T) =Dy, f+a,- 7 »

U.\'('f) =Upy T4, 1,

a, (f) =canst,

5 o]

Uyy — U = 201“51'
I'padukn 3aBUCHMOCTH OT BPEMEHH Uil MPOCKIUHU YCKOPCHHS, MPOCSKIHH
CKOPOCTH, NPOCKIUHN IMCPEMCHICHUA, KOOPAHWHATHI IIPU PaBHOYCKOPECHHOM

HpﬂMOJ’IHHGﬁHOM JABHXKCHUH

1.5

CBobonHoe manenue. @opmysibl, onuchIBarOLIe CBOOOJHOE MaJeHUE Tena
10 BEPTUKAIHU (JIBI)KEHHE TEJla BHU3 MM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTHM OT BPEMEHU MAJIi NPOEKLUU YCKOPEHMS,




MMPpOCKIMU CKOPOCTU M KOOPAWHATHI IIpPU CBO6OI[HOM nmaa€HuM TCjIa I10

BCPTHUKAJIN

1.6

CKOpOCTh PaBHOMEPHOTO IBMIKCHHUSI Tella 1O OKpYyKHOCTH. HampaBnenue
CKOpOCTH.
dopmya Ui BRIYHUCICHUSI CKOPOCTU Yepe3 paiuyc OKPY)KHOCTH U TIEPUOJ
oOpareHus:

2nR

T

L[eHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBHCHI/IC HEHTPOCTPEMUTCIILHOT O

ycKkopeHnusi. @opmyJia 7151 BBIYUCICHHS YCKOPEHUS :

=R

cDOpMYJ'IEI;, CBA3bIBAIOMIAA NICPUOA U HACTOTY 06paI_I_ICHI/I}II

1.7

1.8

Cuna — BektopHas pusndeckast Bennauaa. CII0KEeHUE CHIT

1.9

SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoi1 3akoH HeroTona:
F=m-a

CoHanpaBleHHOCTb BEKTOPA YCKOPEHHUS TENa U BEKTOPA CUJIbI,

JICUCTBYIOIIEH Ha TEJIO

B3aumoneiictue ten. Tperuii 3akoH HeroToHa:

_—y

Fy y=—F

1.12

TpeHI/IC IOKOsI U TPCHUC CKOJILXKCHUS. d)opMyJIa AJI1 BBIYUCIICHUA MOIYJIA




CHJIBI TPCHUS CKOJILXKCHUA!

FIP =u-N

1.13

Hedpopmanus Tena. Ynpyrue u Heympyrue aedopmanuu. 3aKOH YIpPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOTO TATOTCHUS:

My -Mls
R
Cuiia TSKECTH. YCKopeHI/Ie CBO60I[HOFO naacHUsl.
CDOpMy.]'Ia IJIA BBIYHUCIICHUS CUIIBI TSIKECTU BOIH3U IIOBEPXHOCTHU Semun: F =
Z[BI/I)KCHI/IC IJIaHET BOKpPYT COHHHa. HepBa}I KOCMHUYECKas CKOPOCTh.

HesecomocTs u neperpysku

1.15

Nmnynbc Tena — BekTopHas Gpu3nyeckasi BETHUUHA.
p=md

I/IMHy.]'ILC cucTtemsl Tel. MI3MeHeHue HMITYyJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCa IJIA BaMKHYTOﬁ CHUCTCMBI TCII:
D=nyU +m,U, =const

PeaktuBHOE ABHKEHUE

1.17

Mexannuueckas pa60Ta. cDOpMYJ'IEI AJIs1 BBIYMCIICHUSA pa6OTBI CHIJIBI:

A=Fscosa

Mexannueckas MOITHOCTD:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. CDOpMy.Ha JJIS1 BBIYUCJIICHUA

KUHETHYSCKOU OHCPIuu:




2

mu-
By

Teopema o kuHeTHueckou s3Heprun. Gopmyiia 11 BBIYUCICHUS

NOTCHLIUAIBHON YHEPIUHU TeNA, TOAHATOTO

Hax 3eMIIEH:;

E,= mgh

1.19

MexaHuyeckas SQHeprusi:
E=E.+E »

3aKOH COXpaHEHHSI MEXaHHYECKOM sHeprun. Popmyiia i 3aKOHA
COXpaHEHUs1 MEXaHUYECKOU YHEPIUU B OTCYTCTBUE CUJI TpeHus: £ = const.

[TpeBpareHre MexaHNUECKON YHEPTUH MTPU HATTUYUU CUIIBI TPEHUSL.

1.20

[TpocThie MEeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXaHUKH.
Preruar. MomeHnT cuiisl: M - Fl.

VYcioBue paBHOBECHS phlyara:
M +M, +..=0
[MoxBwxHbIM 1 HenoABWKHBEIHN Ooku. KIT/] mpocThix MexaHU3MOB,

n= Anonesnan
‘iaaqzaqamaﬂ

1.21

[aBienue TBEpIOTO TEIA.
®opmya 15 BBIYUCICHUS 1aBIECHUs TBEPIOIO Tena:

_E
p==.

JlaBnenue raza. ATMocdepHoe 1aBleHueE.

FHI[pOCTaTI/IquKOG AAaBJICHUC BHYTPH KUAKOCTH.

d)opMyna JJIA BBIYUCIICHUS JABJICHUA BHYTPH JKHUAKOCTHU!

p=pgh+p_,

1.22

3akoH [lackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. dopmyna sl ONpenesieHUS BBITAJKUBAIOIIEH CHJIBI,




JIEHCTBYIOIEH Ha TEJO, MOTPYKEHHOE B JKUJIKOCTb WJIU T'a3:
Fn. =pgV
A PE

Ycnopue nmiaBaHus Tena. IlmaBanue CYJOB U BO3QYXOIIJIABAHUC

1.24

MexaHnueckue KOIeOaHHs. AMHJII/ITYZLS., nepuoa M 4YacToTa KOJIEOAHUH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPHOA KOJIEeOaHUI:

1.25

MaremaTuueckuil U INpYyKUHHBIM MasTHUKU. lIpeBpainenue sHepruu Inpu

Ko1e0aTeIbHOM ABUKEHUHU

1.26

3aryxaromue konebanus. BeiHyx/ieHHble KoaeOanus. PezoHaHc

1.27

MexaHndecKrue BOIHEL. HpO)IOJ'II)HI)IG M MOIICPCYHBIC BOJIHEI. ILJ'II/IHa BOJIHBI U

CKOPOCTB paClpOCTPaHCHUS BOJIHBI:

L=v-T

1.28

3ByK. [’ poMKOCTB M BbhIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HA TPAHUIIE

nBYyX cpell. H(]pa3Byk u yIbTpa3ByK

1.29

Ilpakxmuueckue pabomoi

N3Mmepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPY>KUHBL; KO3 UIIMEHTA TPEHUS CKOJIBXKEHUS; PaOOThI CUIIbI TPEHUS, CHIIBI
yIPYroCTH; CpeAHEN CKOPOCTHU JBMKEHUs OpyCKa [0 HaKJIOHHOM MJIOCKOCTH;
yCKOpeHHs1 OpycKa MpU JBUKEHUU MO HAKIOHHOM IJIOCKOCTH; YacTOTHI U
nepuoja KojaeOaHMM MaTeMaTH4eCKOro MasTHHKA; 4acTOThl M Iepuona
KOJICOAaHUH TPY)KMHHOTO MAasTHUKA; MOMEHTa CHJIBL, JEHCTBYIOIIErO Ha
pblyar; paboThl CHJIBl YHOPYrOCTH MpH HOAbEME Ipy3a C IOMOILBIO
HETOABIDKHOTO OJl0Ka; padOThl CHIJIBI YNPYrocTH TNPH MOABEME Tpy3a C
MOMOILBIO TOJBMXKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BEMA MOTpyKEHHOU
YacTU TeJla U OT IUIOTHOCTU JKUJIKOCTH; HE3aBHCHMOCTU BBITAJIKUBAIOIIECH
CHJIBI OT MaccChl TeJNa; CWJIbl TPEHUSI CKOJBXEHHSI OT CHUJIbl HOPMaJIbHOIO
JIaBJIEHUs M OT poJia TOBEPXHOCTH; CHJIbl YNPYIOCTH, BO3HUKAIOUICH B
Npy>XHWHE, OT CTENEeHH JAedopManuy NpyKUHBI, YCKOpEHUs Opycka OT yria
HAaKJIOHA HalpaBsAOLIe; mepuoda (4acToTbl) KojeOaHHM HUTAHOIO
MasiTHUKa OT JUIMHBI HUTH; Nepuoaa KoyiebaHUil MpyKMHHOIO MasTHHUKA OT

MacCChl TIpy3a U JKECTKOCTU MMPYXUHBI; HCCIICAOBAHUC HCE3aBUCUMOCTH




nepuoAa KoyieOaHW HUTSHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka

YCJIO0BUA paBHOBECHA pblyara

Qusuueckue s6neHUs 6 npupooe: TPUMEPHl IBMKEHHUS C PasIUnYHBIMU
CKOpPOCTSIMM B JKMBOM M HEXHUBOM NIPUPOJAE, ACUCTBUE CHUIIBI TPEHHS B

npupoac M TCXHHUKE, IPUIIMBbBI W OTJIHWBLI, ABUKCHUC IIJIAHCT ComHeuHOM

1.30 CHUCTEMBbI, PEAKTHUBHOE [IBH)KEHUE JKMBBIX OpPraHU3MOB, pblY4ard B TeEJE
YeJIOBEKa, BIUSHNAE aTMOC(EPHOTO IaBJICHUS Ha )KMBOM OpraHU3M, IJIaBaHUE
pIO, BOCIPUSTHE 3BYKOB JKUBOTHBIMH, 3EMJICTPSCEHHUE, CEUCMUYCCKUE
BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea: CIUAOMETP, NaTYUKH MOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, TUHAMOMETp, MOJIIUITHUKHN, PAaKEThl, pblYar, MOJIBWKHBIN U

131 HETOJIBWKHBINA OJIOKM, HaKIIOHHAS MJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAIOIIMECs COCYAbI, YCTPOUCTBO BOJOMPOBOIA, THAPABINYECKUN Mpece,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCIIOJIb30BAaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEIIJIOBBIE SIBJIEHU S
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KHHETHYECKON TEOPUU CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPAOro, >KUIAKOTO W Tra3000pa3HOTO COCTOSTHHMA
BemecTBa. Kpucrannmaeckue u amopdHbie Tena

25 JBwxkenue dyacTtui] BemecTBa. CBA3b CKOPOCTH JABHKEHHUS YaCTHUI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, iuddys3us

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe pacIMpeHHe U CKaTue

2.5 TermoBoe paBHOBECHE

26 BuyTpennss sneprus. Paborta u Teromnepenaya Kak CocoObl M3MEHEHHS

' BHYTPEHHEHN YHEPIrUun

2.7 Buap! Tenonepenayn: TEIIONPOBOIHOCT, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaenue Tten. KonudecTBo TemioTel. Y enabHas
TEILUI0EMKOCTD:

2.8 . .

O=cml(t,—1,)
20 3aKOH COXpaHEHHMs PHEPTUHU B TEIUIOBBIX MPOIECCaX. YPAaBHEHUE TEILIOBOIO

Oananca:




O +0,+..=0

2.10

Hcnapenue u xonaeHcauus. M3MeHeHHME BHYTPEHHEN SHEPrUU B MPOLIECCE
UCIIapeHusi M KOHJeHcauuu. KumeHwe XKUAKOCTU. YIenbHas TemioTa

napooOpa3oBanus: L = O/m

2.11

Brnaxxnocts Bo3myxa

2.12

[InaBnenune u xpucraumsanus. 3MeHeHWe BHYTpPEHHEH DJSHEpPruM IIpU

IJIaBJICHUU U KpUCTAJUIU3AllUH. VaenpHas TemioTa MIaBICHUS:

2.13

BHyTpeHHsIE »Heprusi cropaHusi TOIUIMBA. YJelbHas TEIUIOTa CrOpaHUs

TorumBa: ¢ = O/m

2.14

[Tpunuumns! padotsl TeroBbix asurareneil. KI1J[ teroBoro apurarens

2.15

IIpakmuueckue pabomul

W3mepenne  ynenpHOM — TEIUIOEMKOCTH  METAUIMYECKOTO  LMJIMHIDA,
KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMIepaTyphl
(UKCUPOBAaHHOM Macchbl, B KOTOPYIO OIYIIEH HarpeTblii LWINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThiM LWIMHIPOM, IOCIE OILyCKAHHS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTENBHON BIa)KHOCTH BO3]yXa;
YACIBPHOW  TEIUIOTHI  IUIaBleHUs Jipga. MccienoBaHue  M3MEHEHHMS
TEMIIEepaTypbl BOJBI MPH PA3IUUHBIX YCIOBHUAX; SBICHUS TEIJIOOOMEHA MpU

CMEITMBAHUH XOJIOJHOW M TOpsSTUYeH BOJIBI; MPOIECCa UCTIAPSHUS

2.16

Qusuueckue sa6neHUs 6  Npupode:  TIOBEPXHOCTHOE HATSDKEHHE |
KalMWJUIAPHBIC SBJICHUA B IMPUPOAC, KPUCTAJUIBI B IMPUPOAC, HIIIYUCHUC
ConHma, 3amep3aHue BOAOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCTa

2.17

Texnuueckue  ycmpoiicmea:  KallWUIIPbl, TNPUMEPHl  HCHOJIb30BaHUSA
KPUCTAJUIOB, JKHJIKOCTHBIA TEPMOMETpP, JATUMK TEMIIEpaTypbl, TEPMOC,
cUCTeMa OTOIUICHHs JIOMOB, THTPOMETPHI, NICUXPOMETP, MapoBas TypOHHA,

JABUT'ATCJIb BHYTPCHHET'O CrOpaHust

OJIEKTPOMAT'HUTHBLIE ABJIEHUA




3.1

Onexktpuszanus Tein. J[Ba BUga 3JeKTpUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsiia
314 Onexrpuueckoe noine. Hanpsx€HHOCTh anektpuueckoro mnoss. [IpuHinun
CYNEPHO3UINH SJEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
3 Hocurenu snektpuueckux 3apsioB. [[eficTBHE SIEKTPUYECKOro IMOjds Ha
aNeKTpuuecKue 3apsanl. [[pOBOAHUKY U AUDIIEKTPUKHU
[TocTostHubIN 3nekTpuyeckuil TOK. JlecTBust anekTpuueckoro Ttoka. Cuia
Toka. Hanpsbxenue.
3.6 I=q/t, U=A4/4
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COIIPOTUBIICHUE:
3.7 R =pl/S
33 3akon Oma 1t yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEAMHEHUE MPOBOJHUKOB:
TT—TT T- RP—
J.I :Ijq '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE COEIMHEHNUE TPOBOHUKOB PABHOT'O CONPOTUBIICHUS:
R.
U=U,:I=I+1I,;R=—.
ST ST 2
CwmernanHble COeAMHEHUS! TPOBOIHUKOB
PaboTa u MomHOCTE 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH Jxoyins — Jlenna:
2
319 OnbiT Dpcrena. MarHuTHoe MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MAarHuTHOM MHIYKIIMH
113 MarnuTHoe 1oJIe MOCTOSHHOIO MarHuTa. B3anmmoaeicTBHE NOCTOSHHBIX

MAarHuToB




3.14

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

3.15 Oneitel @apanesd. SABnenue snekTpoMarHuTHON MHAYyKUuU. [IpaBuino Jlenna
Ipaxmuueckue pabomol
W3mepeHue 3IEKTPUYECKOTO  CONPOTHUBICHHUS  PE3UCTOPA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI ANMEKTPHUUECKOTO TOKA.
HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucrophl, JaMIo4ka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI IIPOBOJHHUKA, IUJIOLIATU €ro
MOTIEPEYHOI0 CEUYEHHUS U YJEIbHOIO CONPOTHUBIICHUSI.
[TpoBepka  mpaBuia sl DJIEKTPUYECKOIO  HANpPSDKEHUS — IpU
[OCNIEZI0BATEIbHOM ~ COEAMHEHWU MPOBOJHUKOB; MpaBWJa JUIsl  CHJIBI
JJIEKTPUUYECKOTO0 TOKa MpH TNapaljIebHOM COEJUHEHUH MPOBOJHHUKOB
(pe3UCTOpPHI U TAMITOYKA)
Qusuueckue s6leHUs 6 npupode. SNEKTPUYECKHE SBICHHUS B aTMocdepe,

3.17 AJIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHuTHoe Imoje 3eMiH, apeid
MOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs1 )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea. 3JIEKTPOCKOI, aMIIepMeTp, BOJIBTMETp, peocTar,
CUETUYMK OJIEKTPUUECKOM SHEpruu, SJIEKTPOOCBETUTEIbHBIE MPHOOPHI,

3.18 HarpeBaTelIbHbIE IEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
IIPEIOXPAHUTENH, 3JIEKTPOMArHUT, JIEKTPOABUIaTeNlb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHuTHBIX BOJIH

3.20 JIyueBas monens cBera. [IpsMonrHetHOE paclpOCTPaHEHHUE CBETA

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cera

324 Jlunza. Xon nydeit B nuH3e. DOKyCHOE paccTosiHuE JHH3bL. OnTHueckas

. cuna auH3el: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl

Ilpakmuueckue pabomoi
W3mepenne onTWdeckod CWiIbl coOmparomed JHH3B;  (DOKYCHOTO
3.26 | paccrosiHuA coOuparolel JUH3BI (TI0 CBOWCTBY paBEeHCTBA Pa3MEpOB MpeaMeTa U

n300pakeHHsl, KOrAa IpeAMET paclolokKeH B JBOMHOM (hOKyce), MOKas3aTes

MMPEIOMJICHUA CTCKIIA.




HccrnenoBanne cBOHCTBa HM300paKeHUs, MOJIYYEHHOTO C IOMOIIBIO
coOuparomiei JUH3bI; HU3MEHEHHS (OKYCHOTO pPACCTOSHUS JABYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa NPEJIOMIIEHHS CBETOBOIO Jiyya OT yrja HaJeHHUs Ha
TPaHUIE «BO3JIyX — CTEKIIO»

397 Qusuyeckue seneHus 6 npupode.: 3atmenuss ConHna u JlyHbI, 11BeTa Te,
' onTHYECKUE SBJICHHS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToammapar, ONTHYECKHUE

' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
il PanmoaktuBHOCTh. Anb(a-, Oera-, ramMma-usnydeHus. Peakuuu anbda-u
' OeTa-pacmnaja
47 OmnwiTel Pesepdopaa mo paccesHuto anbda-yactui. [lmanerapHas Mojenb
' aToma
4.3 CocTtaB aroMHOTr0 sifipa. M3o0Tomnsl
4.4 [lepuon nmonypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOTO YHCEN
Qusuueckue s61eHUSA 6 Npupooe: ECTECTBEHHBIH paJWOaKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4Yd, PaJHOAKTHUBHOE H3JIyUYE€HHUE TPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paAMOAKTUBHBIX U3ITyUYeHUN Ha OPraHU3M YelloBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIANBUAYAIbHBIA TO3UMETP,
' kamepa BuibcoHa, syiepHast sHEpreTuka
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