MMHUCTEPCTBO I[TPOCBEILIEHU S POCCUMCKOMN ®EIEPAITAN

MununcTtepcTBo 00pazoBanus U Hayku Camapckoi o0nactu
LentpansHoe ynpasieHre MUHUCTEPCTBA 00pa3oBanus U Hayku Camapckoii odnactu
roCyIapCTBEeHHOE OI0KETHOE 00IIe00pa3oBaTeIbHOE YUPEKICHIE
Camapckoii o0actu cpeasis 001eoopasoBaTenbHas nkona ¢. [Tuckansl
MYyHUIHNANBHOTO paiiona CtaBpomnonbsckuii Camapckoii o0nacTu
(I'BOY COLII c. ITuckanmsn)

PACCMOTPEHA I[TPUHATA YTBEPXJIEHA
Ha 3aCEaHuN METOAUYECKOTO  3aMecTUTENb JUPEKTOpa 1o HPHKa30M
00bEIUHEHUS YUUTEIeH yueOHO - BociutatensHoil padore  ['bOY COLI c. [Tuckanst
TYMaHHUTapHOTO ¥ €CTECTBEHHO - I'oBopenko I'.B. oT «30» aBrycra 2024r. Ne98-ox1_
MaTEMaTHYECKOTO [IUKIIOB «29» aBrycra 2024 T. Hupexrop
PykoBonurens MO T'aBpuiosa O.B.
OcnoBa E.A.
npotokon Ne 1
ot «28» aBrycra 2024 r.
PABOYASA ITPOI'PAMMA

yueOHOro npeaMmera «Puzuka»

JU1s oOyJaromuxcs 7 —9 KiaccoB

C=RU, O=IBOY COlW
c.lnckansbl,
CN=laBpunosa O B _,
E=s0_cu_piskaly _stv@sama
ra.edu.ru

0087a3eb24d71e84d4
2024-09-04 15:50:21

c. IInckanel, 2024 rox



COJEPKAHUE

TTOSCHUTEIIBHAS BATTHICKR «.vvvvveeeeesseeessesesenassssssssasssssssnssssssssnssssssssassssssssasssesensnseessennnnes 3
COMEPIKAHIE OOYUTCHUIS. ... vevveenreeseeesieesseeanseesseesseessseasseanseesbeesseeanseaneenbeesbeeanneanneanneennees 5
A 74 ¢ 1o TR PPTTPPTRTI 5
o8 () £ 1o o RPN 8
O I8 7 1o U UPPRR 11

[Tnanupyemsbie pe3yabTaThl OCBOCHUS POTPaMMBbI 110 (PU3HKE HA YPOBHE

OCHOBHOTO OOITIETO OOPABOBAHHST ...vvveestrieessrreesssreessssseesssssnssssssssssssssssssssessssssesssssenennns 17
] 07005 (0o 03 123 (o) 01 A1 03 1 2 SRR 17
MeTaNPEAMETHBIC PE3YITBTATBI .e.uvvvressrereisrreessreessssreessssersssssesssnsseesssssessssssessssseessnns 18
TIPEIAMETHBIC PEBYIIBTATBI ..veuvvveeesereesssrerssssseeesssesssstseessssessasssesssnsssessssssessnssesssseessnns 20

TEeMaTHUECKOE TIITAHUPOBAHME .......veenreeesresessreessneesnressnsesssesasseesssseesssesssessssesessneessneenes 29
A 3 T PP P PRSPPI 29
&I 1o SRR 39



denepanbHas pabodas nporpamma | dusnka. 7-9 kiaccel (0a30BbIH YPOBCHB)

INOACHUMTEJIBHAS 3AITMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs COCTaBJICHA
Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBaresibHOW mporpaMmsbl, npenactaBieHHbx B GI'OC 00O, a Takxke
c yuetoMm (enepaibHON pabouelt mporpammbl BocnuTanus U KoHuenuuu npenoaaBaHus
ydeOHoro npeamera « Du3nKa.

Copepxanre mporpamMmbl MO  (pU3MKE HampaBiIeHO Ha  (QopMHpOBaHHUE
€CTECTBEHHO-HAYYHOW IpaMOTHOCTH OOYYarOUIUXCsl U OPTaHU3aIUI0 U3yueHUs (PU3UKU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMe mo (u3HKe y4YUTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mpenMera B peanusanuu TpeboBanuit PI'OC OO0 k miIaHUPYyEeMbIM
JUYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM OOYYEHHs, a TaKXKe MEXIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHMUs.

[Iporpamma 1o (u3MKE yCTaHaBIMBAET pacHpeleseHue y4dyeOHOro MaTepualia
no roaam oOydeHus (IO KjaccaM), MpeajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHs MPEAMETHOIO COACPKAHUSA U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIHNXCA.

[Iporpamma no ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMel [0 y4eOHOMY MIpEeIMETY.

@u3nka SBISETCS CUCTEMOOOPA3yHOUIUM JJiI €CTECTBEHHO-HAYYHBIX Y4e€OHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, Ouojoruei, actpoHomued u (uznueckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYI0 KAapTUHY MHpa, NPENOCTaBIseT Hauboliee SICHbIE
oOpa3ipl NMPUMEHEHHs] HAyYHOTO METOAa MO3HAHMS, TO €CTh CIO0C00a MOIy4YeHHs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnmHa w3 TaBHBIX 3ada4  (u3nueckoro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa30BaHMsI COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U UHTEpeca
K HayKe y OOy4aronIuxcsl.

N3yuyenne ¢pusmku Ha 06a30BOM ypOBHE MPEAIOJaraeT OBJIAJCHHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

HAY4YHO OOBSICHATD SIBJICHUS,

OLICHMBaTh M  IIOHUMATh OCOOCHHOCTH  HAy4YHOTO UCCJIEI0BAHMS;

UHTEPIPETUPOBATh JIAHHBIE U MCIOJIb30BaTh HAay4HbIE J0KAa3aTEIbCTBA
JUTSI TIOJTY9IEHHMSI BBIBOJIOBY.
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[enu u3zydeHus GU3MKH HA YPOBHE OCHOBHOTO OOILEr0 00Opa30BaHUS ONpPEAEIEHbBI
B Konnenuuu mnpenoaaBanusi ydeOHoro mnpenMera «®Pusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanun, peaNn3yIOIIUX OCHOBHBIE
oOmieoOpa3oBaTeibHbIe  MPOTPaMMbl,  YTBEpKICHHOW  pemenueM  Kosteruum
MunuctepcTBa mpocelienus Poccutickoit denepanyu (mpotokoi ot 3 aekadps 2019 r.
No TTK-4BH).

Lenu n3yuenus: GU3MKH:

NpUOOpEeTEeHNEe MHTEpeca M CTPEMIICHHA OOydYaromUXCsl K HAy4YHOMY H3YYEHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJI€ TMO3HAHUS U (OPMHUPOBAHUE
MCCJIEI0OBATEILCKOIO0 OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;

(opMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa HW3YYEHUSI OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(opMHpOBaHHE TMPEACTABICHUNA O POIM (PUIMKK JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTUE TPEICTABICHUNH O BO3MOXHBIX cdepax Oyaymied npodeccrnoHalbHOMN
NeSATEIbHOCTH, CBSI3aHHOM C (PM3HMKOM, MOArOTOBKA K JaJIbHEUIIEMY OOYYEHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHre 3THX LeJIeld MporpaMMbl MO (PU3HKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus 00ECIIeUNBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OpUOOpeTEeHNE 3HAHUW O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SBICHUSX;

npuoOpEeTeHNE YMEHHMM ONHCBhIBAaTh W OOBICHATH (PUBHYECKHUE  SIBICHUS
C MCTOJIb30BAaHUEM MOJYyYEHHbBIX 3HAHUU;

OCBOCHHME METOJOB PELICHUs MPOCTEHIINX PACUETHBIX 3a4ad C MCIIOJIb30BAaHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMH HAOMIONaTh MPHUPOJHBIC SBICHWS W BBIMOJIHITH OIBITHI,
nJabopaTtopHble pabOThl U HSKCIEPUMEHTAJIBHBIE HCCIIEIOBAaHUS C MHCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ MHPOPMAIEH PU3NUECKOTO COACPIKAHUS, BKITIOYAS
UHPOPMAIIMI0O O COBPEMEHHBIX JIOCTIKEHUSAX (PU3MKH, aHaIu3 M KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu mnpodecCHOHANBHON  JIEITCIBbHOCTH, CBS3aHHBIMHU
C (U3UKOW, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTIKEHUSX
(bU3YEeCKON HAYKH.

Ha wusydyenue ¢usuku (06a30BbIi ypOBEeHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi otBomutcst 238 wacoB: B 7 kiacce — 68 uacoB (2 waca B Hemelo),
B 8 Ki1acce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HEZENIO).

[Ipensaraemelil B mporpaMme o pu3Mke nepeueHb 1a00paTopHbIX padOT U ONBITOB
HOCUT pPEKOMEHJATENbHBIH  XapakTep, Y4HUTelb JeJaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT M ONBITOB € YYETOM MHAMBUAYAIbHBIX OCOOECHHOCTEH
oOyJaromuxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 3aJaHUl, NpeIaraéMblx B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa Mo (pusuke.
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COJAEPKAHUE OBYYEHMUA
7 KJIIACC
Pa3znen 1. ®usuka u €€ poJib B NO3HAHUM OKPY:KAIOLIEr0 MUpa
®usuka — Hayka o npupone. SBneHus npuponbl. Dusznyeckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennuuHbl. M3mepenne puznueckux BennunH. Guzndeckre npuoopsl.
[TorpemHocTs n3MepeHuii Mex1yHapoHas cucTtemMa eIMHULL.

Kak ¢usuka wu  JApyrue  eCTECTBEHHbIE HAayKd  HM3y4yalOT  MPHUPOY.
EcTecTBEeHHO-HAYUYHBIM METO]I MO3HAHUS: HAOJIIOIEHHE, IOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIIBIDKEHHUE TUTIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, 00bSICHEHNE HAOII0JaeMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHU4Y€eCKHE, TETVIOBBIE, SIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
dusnueckue MpUOOPHI U MPOIEAypa MPSIMBIX H3MEPESHUM aHAJIOTOBBIM U ITU(DPOBBIM
npruOopoM.

JlabopamopHvie pabomwi u onwvimol

Omnpenenenne EeHbI ASTECHUS IIKaIbl U3MEPUTENBHOTO MPHOopa.

N3mepenne paccTosHUM.

N3mepenue o0beMa )KUIKOCTH U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MajbIX TEJ.

N3mepenne TeMriepaTypbl Py MOMOIIH KHIKOCTHOTO TEPMOMETPA U IaTYUKA
TEMIEepaTyphl.

[IpoBenenue ncciaenoBaHus MO MPOBEPKE TUTIOTE3BI: JATbHOCTD MOJIETA IIApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Pazjen 2. IlepBoHayajibHbIE CBEJIEHHUSI 0 CTPOCHHH BelleCcTBA

CrpoeHune BemecTa: aTOMbl M1 MOJIEKYJbI, UX pa3Mepbl. OIBIThI, JOKa3bIBAIOLINE
JIVCKPETHOE CTPOCHHE BELIECTBA.

JIBrmxeHne yactuil BeuecTBa. CBsI3b CKOPOCTH JBHXKEHUS YACTHUIL] C TEMIIEPATYPOIl.
bpoyHoBckoe nBukenue, nuddys3ua. BzaumoaeiicTBue yacTull BEUIECTBA: MPUTSHKEHUE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOEHUE Ta30B, XUIAKOCTEM W TBEPIBIX
(KpUCTaIIMYecKux) Ted. B3auMoCBA3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO TBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenue sBieHHM, OOBSCHSIONIUXCS TMPUTSKECHUEM WIM OTTAJKHUBAHUEM
YaCTHI] BEIIIECTBA.
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JlabopamopHvie pabombi u Onwvimol
OreHka AuamMeTpa aToMa METOJIOM PSIOB (C UCTIOJIb30BaHUEM (oTOorpadmif).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbITH 10 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUSL.

Paznen 3. JIBu:keHHne M B3aUMO/IeliCTBHE TeJl
Mexanuueckoe JBrkeHrne. PaBHOMEpHOE 1 HepaBHOMEPHOE ABMKEHUE. CKOPOCTb.
Cpennsisi CKOpOCTb P HEPABHOMEPHOM JBUKEHUU. PacdeT myTu 1 BpEMEHU JIBUKECHHUS.
SBnenue nuHepuyy. 3aKOH MHEpPLUHU. B3anMoaencTBre Ten Kak IpUYMHa U3MEHEHHUS
CKOpPOCTH JBMXKEHUA Ted. Macca Kak Mepa MHEpPTHOCTH Tena. IInmoTHoCcTs BemiecTsa.
CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEILLIECTBA.

Cuia Kak xapakTepHCTHKa B3auMonaencTBus Ten. Cuiia ynpyroctu M 3akoH ['yka.
M3mepeHne cuiibl € TOMOIIBIO IMHAMOMETpa. SIBJIeHNE TATOTEHHs U crila TshkecTH. Cuita
TSDKECTH Ha Jpyrux Iuta”erax. Bec tena. HeBecomocts. CioeHue CHl, HallpaBICHHBIX
no oxHou mpsMou. PaBHoaeucTByromas cuin. Cuna TpeHus. TpeHHe CKOIbXEHUA U
TpeHue MoKos. TpeHue B IpUpoe U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHu4ecKoro JBUKEHUS Tea.
N3mepenue ckopocT IPSIMOTMHEHHOTO IBUKEHUS.
HaOntonenue siBieHUsI THEPIUU.
Hab6nronenue usMeHeHus: CKOpoCTH MPU B3aUMOJICHCTBUU TEII.
CpaBHeHUE Macc MO B3aUMOACHCTBUIO TEI.
CrnoxeHue cuii, HampaBJIECHHbIX 110 OAHOU MPSMOM.

JlabopamopHhwvie pabomvi u onvimol

Onpenenenre CKOPOCTH PaBHOMEPHOTO JABMXEHUS (IIapUKa B 5KUIKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Omnpenenenue cpeiHeld CKOPOCTH CKOJIBXKEHUSI OpyCcKa WM IIapUKa 0 HAKIIOHHOM
IUIOCKOCTH.

Ornpenenenne I0THOCTH TBEPIOTO TENA.

OnbITH, IEMOHCTPUPYIOILIKE 3aBUCUMOCTb PacTshKEHUS (eopmanum) npy>KUuHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHUSI OT Beca Tela
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, >KUAKOCTEH U ra30B

Hasnenue. CrnocoObl yMEHBUIEHUSI U YBEIWYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JJaBJICHMS Ta3a oT 00beMa, TemnepaTypsl. [lepenaua naBiaeHust TBEPABIMU
TEJIaMH, >KUAKOCTAMM U ra3amu. 3akoH Ilackans. [IHeBMarnueckne MalIvHBIL.
3aBUCHUMOCTh JIaBJICHUS JKUJIKOCTH OT TIyOMHBL. ['mapocTaThuyeckuil mapajokc.
Coobmraromuecs cocyabl. [ uapaBinyeckue MEXaHU3MBI.

Atmocdepa 3emimm u armochepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHHUSA
BO3ay1IHON 00004k 3emin. OnbiT Toppuuennu. 3mepenune armochepHoro
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JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJICHUS OT BBICOTHI HAJI yPOBHEM MODSL.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITaNKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenayda naBneHus: KUAKOCTHIO U Ta30M.

Coobmiaroiuecs COCy/Ibl.

I'mapasnuaecknii mpecc.

[IposiBrieHue nercTBUs aTMOC(HEPHOTO TABICHHUSL.

3aBUCUMOCTH BBITAIKHUBAIOIIECH CUIIBI OT 00beMa MOTPY>KCHHOM YacTH TeJla U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBue miaBaHusl TeN: IUIaBaHUE WM TMOTPYXKEHHUE Tl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Teja U )KUIKOCTH.

JlabopamopHvie pabombl u Onvimol

HccnenoBanne 3aBUCUMOCTM Beca Tela B BOJE OT O0bEMa MOTIPYKEHHOM
B JKMJKOCTh YaCTH TeJa.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIbI, JEHUCTBYIOLIEH Ha TEJIO0, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCHUMOCTM BBITAIKUBAIOIIEH CHJIBI, JEUCTBYIOLIEW Ha TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIbI, IEMCTBYIOLIEH
Ha TeJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B AKUAKOCTh YaCTH TeJla U OT IJIIOTHOCTH
YKUAJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYWPOBAHME JIOJIKU U OINPEICICHHUE €€
IPY3010IbEMHOCTH.

Pa3znen 5. PaGora u MomiHOCTb. DHEprus

Mexannueckas padoTta. MOIIHOCTb.

[IpocTble MEXaHU3MBI: pblUyar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS
pbiuara. [IpuMeHeHue mnpaBuia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPABUIION
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunetnueckas u noteHiuanbHas sueprus. [Ipespainienue
OJIHOT'O BHJIa MEXaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXPAHEHHS SHEPTUHU B MEXAHUKE.

Jlemoncmpayuu
ITprmepsl TPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomwi u Onvimol

OmnpenencHie pabOTBI CHIIBI TPEHUS TIPH PABHOMEPHOM JBHIKCHHU Teja
110 TOPU30HTAIHON MTOBEPXHOCTH.

HccrienoBanue ycJioBUil paBHOBECHS phlyara.
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N3mepenune K111 Hak10HHOM MIIIOCKOCTH.
N3yueHne 3aKOHA COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

8 KJIACC

Pa3neu 6. TensioBble siBJIeHUS

OCHOBHBIE MOJOKEHUS MOJEKYJSIPHO-KUHETHYECKOW TEOPUH CTPOCHHS BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE ITOJOKEHUS
MOJIEKYIAPHO-KNHETHYECKON TEOPHH.

Mopnenn  TBEpAOro, JKUAKOTO H  Ta3000pa3HOrO0  COCTOSHMI — BEIeCTBa.
Kpucrammueckue u amopgubie Tena. OObSICHEHHME CBOMCTB Ta3oB, >KHIKOCTEH H
TBEPABIX TEJ HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHuE
Y KaWJUBIPHBIC ABJICHUA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsi3b TEMIEpPATyphl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHUS YaCTHUL.
BuyTtpennsis sneprus. CriocoObl U3BMEHEHHsSI BHYTPEHHEW >HEpPruu: TeIuUlonepenadya u
coBepuieHHEe paboThl. Buael Temonepenauu:  TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3IIy4YCHHE.

KonnuecTtBo TemnoTel. YnenabHas TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE PaBHOBECHE. YpaBHEHME TemioBoro OanaHca. [lmaBineHue u oTBepeBaHHE
KPUCTAJUIMYECKUX BEUIECTB. YJlenbHas TemioTa IuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcnapenme. Kunenuwe. VYaenpHas Temiora nmapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxHocts Bo3myxa.

DHeprus TOIUINBA. Y AebHAs TEMJI0Ta CTOPAHUSL.

[Tpuntunel padoTel TemioBbix apurareneit KIIJ[ TeroBoro npurarens. TemninoBbie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHUS U TPEBPALLEHNS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Hab6nronenue nuddysun.
Habmronenue ssBineHui cMaurBaHUs M KaWJUISIPHBIX SIBJICHUH.
Habmronenue TeniaioBoro paciimpeHus Ted.
N3menenue naBieHusi raza MOpd HM3MEHEHHMM O0O0BbEMa U HArpeBaHUU WM
OXJIAXKJICHUH.
[IpaBuia uamMepeHust TeMnepaTyphl.
Bunsl Tennonepenaym.
OxutaxkieHre Py COBEPIIICHUN PAOOTHI.
HarpeBanue ripu coBepiiieHuH padOoThl BHEIITHUMHU CUJIAMU.
CpaBHEHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaGnronenue kumnenus.
Habmonenre mocTostHCTBa TEMIIEPATYPhI TP TIJIABJICHUU.
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Moenu TeII0BBIX ABUTaTEIIEH.

JlabopamopHwvie pabombi u onvimol

OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

OnbITI O BBIPAILIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM MJIA caxapa.

OnbIThl 110 HAOJIOJIEHUIO TETUIOBOIO PACIIUPEHUs Ta30B, KUIKOCTEH U TBEPABIX
TeJL.

Omnpenenenue gaBiaeHUs BO3lyXa B OaJUTOHE IINPUIIA.

OnebITHI, J1EMOHCTPUPYIOLIIME 3aBUCUMOCTh JABJIEHUS BO3]lyXa OT €ro o0beMa u
HarpeBaHUsI WU OXJIAKICHUS.

[IpoBepka THUTIOTE3BI JIMHEHHOW 3aBUCUMOCTH [UUIMHBI CTOJIOMKA JKHUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Hab6utoienue u3mMeHeHust BHyTPEHHEH SHEPTUHU Tella B pe3ysbTare TeIionepeaadn
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sBICHUS TEIIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U ropsiue
BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI,  IOJYYEHHOI'O BOJOW MpHU TEIIOOOMEHE
C HArpeThIM METAINYECKUM LUIUHAPOM.

Onpenenenue yAaelIbHON TEINTIOEMKOCTH BEILIECTBA.

HccenenoBanue npounecca MCapeHHs..

Ornpenenenne OTHOCUTENIBHON BIAXKHOCTH BO3/1yXa.

Ornpenenenue yneapbHON TEIIOTHI IUIaBJIEHUS JIbA.

Pa3znen 7. DiekTpuyeckne 1 MATHUTHBIE SBJICHUSI

OnexkTpuzaums Ten. JlBa poma  dAIEKTpUYECKMX 3apsalaoB. Bs3amMopaerncTBue
3apsKeHHbIX Tel. 3akoH KyroHa (3aBUCUMOCTD CHITBI B3aUMOICUCTBUS 3apSKEHHBIX TEJ
OT BEJIMYUHBI 3aPsII0OB U PACCTOSIHHS MEXK]Y TEJIaMH).

Onektpuueckoe mnoje. Hanpsok€HHOCTh  dnekTpudeckoro nosist.  [IpuHnmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenmn osnekTpuuecknx 3apsaoB. OJIEMEHTapHBIA DJIEKTPUYECKHM  3apsfl.
Crpoenne aTtoma. IIpOBOJHUKHM M JUAJIEKTPUKU. 3aKOH COXPAHEHHUs 3JIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOIO TOKa. VIcTOUHMKHN
NOCTOSIHHOIO  TOKa. JIeHWCTBHS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUTHOE). DIEKTPUUECKUNA TOK B KUJKOCTSAX U raszax.

OnekTpudeckas uenb. Cuna Toka. DiekTpuueckoe HanpsikeHue. COnpoTUBIEHUE
IIPOBOJAHUKA. Y AEIBHOE CONPOTHUBIICHUE BellecTBAa. 3akoOH OMa g ydacTKa LIEeNu.
[locnenoBarenpHOE M NTApAUIEIBHOE COEANHEHUE TPOBOAHUKOB.

PaboTa 1 MOILIIHOCTB 3IEKTPUUECKOT0 TOKa. 3akoH Jxoyns—Jlenna. DnekTpuueckue
LEMU U OTPEOUTENHN IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuThl. B3auMoOJeWCTBHE TMOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nojie. MarauTHoe moJjie 3eMJIM U €ro 3Ha4eHue ISl )KM3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHoe ToJE 3JIEKTPUYECKOrO0 TOKa. [IpuMeHEeHHe 3JIeKTPOMAarHuTOB B TEXHUKE.
JleiicTBrE€ MarHUTHOTO TOJIA Ha TPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIDL MTOCTOSIHHOTO
ToKa. Vcronb3oBaHWE HJIEKTPOJABUTaTEICd B TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel Dapanes. SBieHue saeKTpoMarHUTHOM uWHAyKIUU. [IpaBuiio Jlenna.
Onextporenepatop. CrocoObl MOMYYEHUS DIACKTPUICCKON DHEPTUU. DIICKTPOCTAHITUN
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu
DneKkTpu3aus Tell.
JIBa poia 3IEKTPUYECKUX 3aPAJI0B U B3aUMO/JICVCTBHUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTIA.
DJIeKTpoCTaTHYECKasT MHTYKITHSI.
3aKOH COXpaHEHUSI AJICKTPUIECKHUX 3apsI0B.
[IpOBOHUKY U JUBTIEKTPUKH.
MoennpoBaHr€e CUITOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
HcTouyHMKHM TTOCTOSTHHOTO TOKA.
JIeNCTBUS BIEKTPUUECKOTO TOKA.
DIIEKTPUYECKHUIN TOK B KHIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue cusibl Toka aMIepMeTpOM.
N3mepenune 35IeKTpUUeCcKOro Harpsi>KEHUsI BOTbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzauMoieicTBre NOCTOSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3AEICHUS MOJIOCOB MarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
OmneIT Opcrena.
MarauTHoe noJie ToKa. DJIeKTPOMarHur.
JlericTBME MAarHUTHOTO TTOJI HA IIPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBIICHUS 3JIEKTPOMAarHUTHOM UHTYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTb HaIlPABJICHUS! UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3SHUKHOBEHUSI.
DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHvie pabombi u onwvimol
OMnBITHI O HAOTIOICHUTO SJICKTPHU3AITUH TEJI MHIYKIIUSH U TTPU CONTPUKOCHOBCHUH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJIHUKHU U TUDJICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETTH TTOCTOSTHHOTO TOKaA.
H3mepenure u peryaIupoBaHie CHIIbI TOKA.
N3mepenue u peryIMpoBaHUe HAIPSKEHUS.
HccnemoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HWAYIIETO  4e€pe3  PEe3UcCTop,
OT COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.
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OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOTO  CONPOTUBIICHUS
MPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIIAAN MTOMEPEYHOr0 CEYECHHS U MaTepHUara.

[IpoBepka npaBuiia CI0KEHUS HAPSHKEHUI TIPU IMOCIIEI0BATEIbHOM COEAUHEHUH
JIBYX PE3UCTOPOB.

IIpoBepka nmpaBuiIa 17151 CUJIbI TOKA PH MAapaIeIbHOM COEIUHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnegoBanne  3aBUCMMOCTHM  CWJIBI  TOKa, MAYWIErO0 4Yepe3  JIAMIIOYKY,
OT HaIIpsKEHHS Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnegoBanne MarHUTHOTO B3aUMOJICVCTBUS ITIOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00bEITUHEHUH U
pa3ercHun.

HccnenoBanue nencTBUs JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIBI B3aUMOJACHCTBHUS KATYIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KATYIIIKE.

N3ydeHue nercTBrs MAarHUTHOTO T10JI Ha IIPOBOAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/ 35eKTpoaBUraTeibHOM YCTaHOBKH.

OnBITHI IO KCCIENOBAHUIO SBJICHHUS JIECKTPOMATHUTHOM MHAYKIUW: UCCIICIOBAHUE
VM3MEHEHU 3HAUYCHUS U HAITPABIICHUSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHUsI

Mexannueckoe — IBHKeHME. MarepuanbHas — Touka. (CucremMa  oTcuera.
OTHOCUTENBHOCTh ~ MEXAHWUYECKOTO  JIBUKEHHS. PaBHOMEpHOE  NPSMOJUHEHHOE
nBrkeHue. HepaBHomepHOe npsiMONMHENHHOE JBHKeHUE. CpenHsii U MIHOBEHHas
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOyCKOpeHHOE NPsSMOJIMHEHHOE IBrkeHre. CBOOOIHOE TIaJIcHuE.
OmnpbiThl ["anmumest.

PaBHOMepHOE [ABWXEHME MO OKpyXHOCTU. llepriog u wyactora oOpamieHus.
JInnenHas v yrioBas CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akon Hprorona. Bropou 3akon Herorona. Tperuit 3akoH HeroToHa.
[TpyHIMI CYyNIEPIO3ULIUNA CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CUJla TPEHHUSI CKOJIBXKCHHS, CUJia
TPEHMUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuita TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO TaJICHMUS.
Jemxenue nnaHetr Bokpyr CosHia. IlepBas kocmuueckasi ckopocTb. HeBecoMocTs u

HIepErpy3KH.

11
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PaBHOBecue wmarepuanbHONM TOYKUM. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJa ¢ 3aKPEIJICHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3MeHenne wumnyibca. VMmynsc cuibl. 3aKOH COXPaHEHHS
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexanuueckass padoTa U MOIIHOCTh. PaboTa CHII TSDKECTH, YOPYTOCTH, TPEHUS.
CBs13b sHepruu u padboTsl. [loTeHIManbHas SHEPrus Tela, MOJAHATOTO HaJl TIOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHeprus cxaroud npyxuHbsl. Kunernueckas sHeprus. Teopema
O KMHETUYECKOUN dHEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Jlemoncmpayuu

Habmiogenne MexaHHUECKOTo JBMKCHHUS Tella OTHOCUTENIBHO Pa3HBIX TE OTCUCTA.

CpaBHeHueE IyTEN U TPAEKTOPUIN ABUKEHHS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepeHnne CKOpOCTH U YCKOPEHHUS IIPAMOJINHEUHOTO JBUKEHMUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habitoienue aBu>XeHus Tela 1o OKpYKHOCTH.

Habmionenne MexaHUYECKUX SIBICHUM, TPOUCXOASIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTEIILHO KaOMHEeTa
bu3uKu.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACCHI TeJA U JCHCTBYIOLIEH Ha HErO CUIIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tenia npy yCKOPEHHOM JBUKECHHH.

Ileperaua uMmysnbsca npy B3anMOJECUCTBUU TE.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa ITPU HEYTIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMITyJIbca pU aOCOIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHU4eCKOM SHEPTuu MPU CBOOOAHOM MaICHUH.

CoxpaHeHHWE MEXaHMYECKONM DJHEpPruM IpH JBWKEHUM Tela MOJ JEHCTBHEM

IIPYKVHBI.

JlabopamopHhwvie pabomwi u onvimol

KoncTtpynupoBanue TpakTa Jijisi pa3roHa U JajdbHEUIIEro paBHOMEPHOTO JIBHXKCHUS
IapuKa Uiv TeJIEHKKH.

Omnpenenenue cpeqHEll CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUXKEHUS IIapUKa
110 HAKJIOHHOW MJIOCKOCTH.

OrnpeneneHre YCKOPEHHS Tela MPU PaBHOYCKOPEHHOM JIBHMKEHUU MO HAKJIOHHOM
MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTes3sl: €CM MPU PABHOYCKOPEHHOM JIB)KEHUH O€3 HaudajabHOU
CKOPOCTH MYTH OTHOCSITCS KaK PsiJi HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJINHAKOBHI.

12
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HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHSI OT CHJIbI HOPMAaJIbHOTO
JaBJICHUS.

Omnpenenenne ko3 PpULMEHTa TPEHUS CKOJIBKEHMS.

OnpeneneHne KECTKOCTU IPYKUHBI.

OmnpeneneHue pabOTbl CWJIBI TPEHUs IPU PABHOMEPHOM JBM)KEHUHU Tena
110 TOPU30HTAILHON TTIOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIIPYTOCTU MPH MOIBEME Ipy3a C UCHOIb30BAHUEM
HEMO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yuyeHne 3aKoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue Kojie0aHus U BOJIHBI

KonebarenbHoe paBmxeHne. OCHOBHBbIE XapaKTEPUCTHKU KoyieOaHUIl: mepuon,
4acToTa, aMIUIMTyJda. MaTreMaThdecKuid W MpPYKUHHBIM MasTHUKHU. [IpeBpaienue
DHEPrUM MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxaromue kosieOanus. BoiHykneHHble kosneOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBa MeXaHMYECKHX BOJIH. [IpomosibHbBIE M momepedHble BOMHBL [[nrHa
BOJIHBI M CKOpPOCTb €€ pPAaCHpOCTpAaHEHMs. MexaHW4ecKHue BOJIHBI B TBEPIOM TeEJE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka U BbIcOTa TOHa. OTpakeHue 3ByKa. MH]pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue konebaHuii e noja AMCTBUEM CHIIBI TSXKECTU U CUJTbI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacmipocTpanenue npo10JIbHBIX U MTONIEPEYHBIX BOJTH (Ha MOJEIN).
Habmoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.

JlabopamopHhwvie pabomvi u onvimol

OnpeneneHne 4acToThl ¥ Meproia KoJeOaH!il MaTeMaTHIeCKOro MasTHHKA.

OmnpeneneHre YacTOThI M MIEpHOAa KoJIeOaHUH PYKUHHOTO MasTHUKA

HccnenmoBanue 3aBHCUMOCTH TIEpHO/Ia KOJICOaHW MOABEIICHHOTO K HUTH I'py3a
OT JJIMHBI HUTH.

HccrnenoBanne 3aBHCHMOCTH — TIepuojJia  KojeOaHW TMPYKHHHOTO — MasTHHKA
OT Macchl Tpy3a.

[TpoBepka He3aBUCUMOCTH TIepHoia KojaeOaHui rpy3a, MOJABEIICHHOIO K HUTH,
OT Macchl Ipy3a.

OMnpITEL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTH IEpHOJa  KOJeOaHUN TPyKUHHOTO
MasiTHUKA OT MAcCChI TPy3a M )KECTKOCTH MPYKUHBI.

H3mMepeHne ycKopeHus: CBOOOIHOTO MaICHH.

Pa3nen 10. DyieKTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbBIE BOJTHBI

13
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37n€eKTpOMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoza csera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBaA CBETA.

JlabopamopHwvie pabombi u onwvimol
W3ydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO0 MOOHIILHOTO TeneoHa.

Pasznen 11. CBeroBLIe sIBJICHHSA

JlyueBas mogmenp cBeta. Mcrounuku csera. [IpsAmosimHENHOE pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u Jlywel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH npermomieHus cBeta. llonHOe BHYTpeHHee
oTpakeHue cBera. Vcrmosb30BaHWE MOJHOIO BHYTPEHHErO OTPAXEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xop nyueit B nuH3e. Ontryeckas cuctema Qoroamnmnapara, MUKPOCKONa U
Tejeckona. I'a3 kak onTudeckas CUCTeMa. biIM30pyKocTh U JalnbHO30pPKOCTb.

Pasnoxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CliokeHHe CrEKTpaIbHbIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tony4yenue n300pakeHuii B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBO/I.
Xon nyyei B coOuparoleit JInH3e.
XOoJ Tyder B pacCEeUBAKOLIEH JIMH3E.
[Tonydyenue n300paxeHUd ¢ TOMOIIBIO JINH3.
[Tpuntun nefictBus doToarmapata, MUKPOCKOTIA U TEJIECKOIIA.
Mopensb riasa.
Paznoxenue 6eioro cBera B CHEKTP.
[Toy4yenue 6enoro cBeTa MpM CI0KEHUH CBETA PA3HbBIX I[BETOB.

JlabopamopHvie pabombi u Onvimol
HccnenoBanne 3aBUCUMOCTH yIJia OTPa)KEHUsI CBETOBOTO Jy4a OT yIJia MaJICHUS.
N3yuenne xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJIA MPEJIOMIICHUSI CBETOBOIO JIy4a OT yIJia MaJeHUs
Ha FPAHULE «BO3IYX—CTEKIIO.
[Tonyuyenune n300pakeHUi ¢ TOMOIIBIO COOMPAOIIEH JIMH3BI.
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Omnpenenenre POKYCHOTO PACCTOSTHUS M ONTHYECKOW CHITBI COOMpAIOIIEe JTUH3HI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHI O BOCHPUATHIO LBETA MPEIMETOB MPU UX HAOIIOJCHUU Yepe3 1IBETOBbIC
(GUIBTPHI.

Pa3nen 12. KBanroBbie AIBJI€HUA

OmnswiTel Pesepdopna u mnanerapHas moaens aroma. Mogens atoma bopa.
Hcnyckanue u noriouieHue ceeta atoMoM. KBaHThI. JInHeuaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(ha-, 6eTa- U raMma-u3nydeHusi. CTpoeHrne aTOMHOTO Spa.
Hyknonnasa moaens atoMHoro sapa. Mzoronsl. PannoaktuBubeie npeBpamenus. [lepuon
noJiypacnaia aTOMHBIX sIJIEP.

SnepHblie peakuu. 3aKOHBI COXPAHEHUS 3aPsA0BOI0 U MACCOBOTO YKCEINl. DHEPrust
CBS3M aTOMHBIX sjep. CBs3b Macchl W dHEpruu. Peakuuu cuUHTE3a W JACNIECHUS SAep.
Ncrounnku sHeprun CoaHIa U 3BE3/.

AnepHass »Hepretuka. JIeHCTBUS paJAMOAKTUBHBIX W3JIYYEHUH HaA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu
CrexTpbl U3IIy4EeHUS U MOTJIOIICHHUS.
CrexTpsl pa3au4HbIX Fa30B.
CnekTp BoJopo/a.
HaGnronenue TpekoB B kamepe Bunbcona.
Pabota cueTunka HOHU3UPYIOIINX U3ITyUYEHUH.
Perucrpanus u3inydeHus IpUPOAHBIX MUHEPAIOB U ITPOLYKTOB.

JlabopamopHhwvie pabomvi u onvimol

HabnroaeHue CrjIonIHbIX B JIMHEWYATBIX CIICKTPOB U3TYUCHHMS.

HccnegoBaHue TPEKOB: M3MEPEHUE SHEPTUH YACTHIIBI 110 TOPMO3HOMY IYTH
(o potorpadusim).

W3mepeHne paaroakTHBHOTO (oHa.

IHoBTOpHUTEJIHbHO-0000 A0 MOYJIb

[ToBTOpUTENBEHO-0000IIAOMNK MOIYNIb TPEAHA3HAUCH MJI CHUCTEMATH3AIluN |
00O0OIIeHNS] TPEIMETHOTO COJACPKAHUS M OMNBITa JEATEIBHOCTH, MPUOOPETEHHOTO
OpU M3yYEHUU BCEro Kypca (GU3MKH, a TakkKe JUIsl MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY 0 (hU3UKe I 00yJarONuXCsl, BRIOPABIINX ATOT yUEOHBIH
peaMeT.

[Ipyn w3y4eHMH MAHHOTO MOJIYJS PEATH3YIOTCS W CHCTEMAaTHU3HPYIOTCS BHIIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPHIX 00ECMeuYnBaeTCsl MOCTIKEHHE MPEIMETHBIX U
MeTaIpeIMETHBIX TJIAaHUPYEMBIX pE3yNbTaTOB oOyueHus, bopmupyercs
€CTECTBEHHO-HAy4YHasi TPAaMOTHOCTh: OCBOCHHME HAay4YHBIX METOJIOB HCCIIEI0BAHUS
SIBIICHUY TIPUPOJIBI U TEXHUKH, OBJIAZICHIE YMEHUSIMH OOBSICHITH (PU3UUECKHE SBIICHUS,
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MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHUCJIE KAYECTBEHHBIE U
AKCIEPUMEHTAJIBHBIE.

[TpuHIMNIMATBEHO IESITENPHOCTHBIN XapakTep JaHHOTO pa3jieia peau3yeTcs 3a CUeT
TOT0, YTO OOYYAIOIIMECs BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJIyYCHHBIX 3HAaHUM pACIlO3HABATh U HAYYHO OOBACHATH (U3HUECKUE
ABJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

UCII0JIb30BaTh HAYYHbIE METO/IbI UCCIIEAOBaHUS (DU3UUECKUX SIBJICHUM, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJIe€ BaKHBIX JOCTIKCHUNW COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMEP, IPAKTUYECKOTO MCIOJb30BAHUS PA3JIMYHBIX HCTOYHHKOB
SHEPIrMH Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
DHEPIUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenne QUMK Ha ypOBHE OCHOBHOrO OOIEro oOpa3oBaHUs HAMpaBICHO
Ha JIOCTW)KEHHE JUYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpraTe m3ydeHuss (pu3mkm Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
y o0y4aromerocsi OyayT chopMHUpPOBaHBI CJICIYIOIINE TMYHOCTHBIC PE3y/IbTAThI B YACTH:

1) IaTPHOTHYECKOTO BOCTIMTAHMSA:

IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUCHBIX-(DU3HUKOB;

2) rPaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYKIEHHWU OOIIECTBEHHO-3HAYUMBIX
U OITHYCCKUX TPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM TPHUMEHEHUEM JIOCTHKCHUU
busuky;

OCO3HAHNE BA)KHOCTH MOPATbHO-3THICCKUX MTPUHITUIIOB B ICITEILHOCTH YUICHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUSI:
BOCIIPUATHE OCTCTHUECKHX KauyeCTB (PU3UYECKOM HAyKH: €€ TapMOHHYHOTO
IIOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) HeHHOCTH HAYYHOTO TO3HAHMS:

OCO3HaHWE LIEHHOCTU (PU3UYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISIOIEH KYJIbTYpPHI;

pa3BUTHE HAy4YHOM JIO0O3HATEIBHOCTH, MHTEpEca K  HCCIENOBATEIbCKOM
NEeATEIbHOCTH;

5) hopMupoBaHus KYJIbTYPbI 310POBbS H IMOIHOHAIBLHOIO 0JIATOTIOJTYIHsI:
OCO3HaHWE I[IEHHOCTH  Oe3omacHOro obpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaKHOCTH TPaBWJI 0€30I1aCHOTO TMOBEJCHUS Ha TPaHCIOPTE,
Ha JIOpOTax, C AJIECKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JOMAIITHUX yCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa peieKCUU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6) TPY/10BOr0 BOCIIUTAHMA:

AKTUBHOE Y4YacTHE€ B PEUICHUU NPaKTHUYECKUX 3a7a4 (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHU3aIluu, Tropoja, Kpas) TEXHOJOTUYECKOW U COIUAILHOM
HaIPaBJICHHOCTH, TPEOYIOIINUX B TOM YUCJE U (U3NUYECKUX 3HAHUM;

MHTEpEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuil, CBI3aHHBIX C (DU3UKOM;
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7) 3K0JIOrM4€eCKOT0 BOCTIMTAHMS:

OpUEHTAallMg Ha NMPUMEHEHUE (PU3NYECKUX 3HAHHUM NIl pelIeHus 3a7a4 B 00JacTH
OKpY’Karolen cpeibl, IIIaHUPOBAHUS MOCTYIKOB U OIEHKU UX BO3MOXKHBIX MTOCIEACTBUM
JUISL OKPYIKAIOIIEN CPebI;

OCO3HAHHUE IM00ATLHOT0 XapaKTepa IKOJIOTMYECKUX MPOOJIEM U ITyTeH UX pelieHus;

8) aganTanum K N3MEHSIOIIMMCSI YCJIOBUSAM COIHATbHOI M MPHPOTHOM Cpebl:

MOTPEOHOCTh BO B3aWIMOJICHCTBHH TPU BBITTOJTHCHUH HCCIICIOBAHUNA U MPOCKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JIeSITCIbHOCTH;

OoTpeOHOCTh B (hOPMUPOBAHUU HOBBIX 3HAHUM, B TOM UHciie PopMyTUpOBaTh UICH,
MOHSATHUSI, TUTIOTE3bI 0 PU3NUECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHHE NE€(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTu
busuky;

IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUM HOBBIX (PUBMYECKUX 3HAHMIA;

CTpEMJICHHE aHAJIU3UPOBATh U BBISBJIATH B3aHUMOCBSI3H IIPUPO/IBI, OOIIECTBA U
PKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHuEM (DU3NUECKUX 3HAHUI;

OIICHKA CBOUX JACHCTBUU C YUYETOM BJIMSHMS Ha OKPYKAIOIIYIO CPETy, BO3MOKHBIX
I7100aJIbHBIX ITOCJIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte ocBOeHHUs MpOrpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanuss y oOydaromierocs  OyayT  copMUpoOBaHbl  MeETaNpeIMETHbIE
pe3ynbTaThl, BKJIIOYAIONIME MO3HABATEIbHBIE YHHUBEpCadbHbIC Y4YeOHBIE JIEHCTBUS,
KOMMYHHMKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIE IEUCTBUS, PErYISITUBHbIC YHUBEPCAIbHbIE
y4eOHBIC ICUCTBUSI.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHBbIE YYeOHbIE 1eHCTBUSA
ba3oBble joruyeckue aeiicTBUA:

BBISIBJISITh U XapaKTEepU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHHM);

yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAITUN, OCHOBAHMUSI
JU1s1 0000IIEHMS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paccMaTpUBaeMbIX (haKTax, TaHHBIX
¥ HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHHSIM;

BBISIBJISITH IPUUYMHHO-CIIC/ICTBEHHBIE CBSI3U MPU U3YUCHUHN (PU3HUECKUX SBJICHUM U
MPOIIECCOB, J€JaTh BBIBOJBI C HCIOJB30BAaHUEM JICAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3aKJIFOUCHU, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SX (PU3NMUECKUX BEITNYMH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCO0 perieHus Yy4deOHoM Qu3nueckoil 3amauu
(CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIIEHUS, BLIOOP HanboJiee MOIXOSIIETr0 ¢ YYETOM
CaMOCTOSATENbHO BbIJIEJIEHHBIX KPUTEPHUEB).
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Bba3oBbie uccienoBarebcKkue AeCTBUSA.

WCIIOJIB30BaTh  BOMPOCHI KAk HCCIIECIOBATEIbCKUM ~ MHCTPYMEHT TO3HAHMS;

MMPOBOAUTH MO CAMOCTOSITEILHO COCTABJIECHHOMY IUIAHY OIIBIT, HECIIOXHBIN
bu3nUecKnii  IKCIEPUMEHT, HEOOJbIIOe HCCIeNOBaHNE (DU3MYECKOTO  SIBJIICHHS,

OIICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIUIO, TIOJIYYEHHYIO B XOJIe
VCCIIEIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (popMyIMpoBaTh O0O0O0OIIEHHS W BBIBOJABI 110 pe3yjbTaTam
MPOBEJCHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BuUTHE (U3NYECKUX MPOIIECCOB,
a TakKe BBIIBUTaTh MPEANOJNOKEHHUS 00 HX pa3BUTHM B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

Pabora ¢ undgopmanueii:

OPUMEHATh PA3JIMYHBIE METOJbI, HWHCTPYMEHTBI W 3alpoChl IIPU  ITOMCKE
U oTOOpe MHGOpPMAllMU WU JAaHHBIX C YYCTOM MPEUIOKEHHON yueOHOU (u3nueckoi
3a]1a4H;

aHaJIM3UpPOBaTh, CHCTEMATU3UPOBaThb M  HMHTEPOPETUPOBATH  HUH(POPMALHIO
pa3IUYHBIX BUIOB U (POPM MIPENCTABICHHUS,

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeCTaBIeHUs UH(OPMAIUU U
WUIFOCTPUPOBATh pellacMble 3aJa4d HECIOKHBIMU CXEMaMH, JuarpaMMamH, WHOU
rpauKoil ¥ ©X KOMOUHALIUSIMU.

KomMmyHuKaTHBHBIC YHUBEPCAJbHBIE YUeOHbIEC 1CHCTBUA:

B XOJle OOCyXJeHus ydeOHOro Marepuaiia, pe3yJibTaTOB J1a0OpaTOPHBIX pPadoOT
¥ TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOW TeMbl M BBICKA3bIBATh
UJeu, HaleJIeHHbIE Ha pEIICHHE 3aJa4d W TMOoJiep)KaHue OJaroxenaTeabHOCTU
0OIIICHNS;

COTIOCTABJIATh CBOM CYXACHHS C CYXKICHUSIMHU IPYTHMX YYaCTHHUKOB JMajora,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUI;

BBIPa)KaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTABISATH PE3YJIbTAaThl  BBIOJTHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIEI0BAHUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BaTh MMPEUMYIIIECTBA KOMAH/IHON ¥ HHIUBUIYATHLHON paOOThHI
MIPU pEIIeHUU KOHKPETHOHN (hU3HIECKON MPOOIEMBI;

MPUHUMATh TIEJIM COBMECTHOM JEeATEeThHOCTH, OPTaHW30BHIBATH ACHCTBUS 1O €€
TOCTHKEHHIO: PACTIPEACIISATh PO, 00CYKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOICH;

BBITIOJIHSTH CBOIO YacTh pabOThI, TOCTUTass KAYECTBEHHOTO pe3yJbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMHU KOMAH]IbI;

OIICHWBATh KAadyeCTBO CBOETO BKJIaga B OOMMIA MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYTHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.
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Pery.]'lﬂTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble IlEﬁCTBHﬂ
Camoopranmsanms:

BBISIBJIATh MPOOJEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TpeOyronmx
JUIs pelieHns (pU3NUECKUX 3HaHU;

OpPUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0JAX NPUHATHS pelieHUu (MHIUBUIYAIBHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );

CaMOCTOSITENIFHO COCTaBIISITh AITOPUTM pelIeHusl (PU3MUecKor 3aJauu WIv IJIaHa
UCCIIEIOBAaHMUSI C YYE€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH IIPEUIaracMble BapUaHThI PEILICHU;

JieN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, 3MOLHOHAJIBHBII HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CHUTyallUM M TpeajaraTb IUIaH €€ W3MEHEHWS,

OOBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTHIKEHUS) PE3YJIbTaTOB JESATEIbHOCTH,
JTaBaTh OLEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
($u3NYECKOr0 HCCIENOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEJIA U YCIIOBUSIM.

CTaBUTb ce0s1 Ha MECTO APYroro 4ejioBeKa B XOJE CIOpa WINM JHCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

IpuU3HaBaThb CBOE MPABO Ha OMIMOKY NpH pelieHHd (U3MYECKHUX 3a4ad  WIU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEIMETHBIE PE3YJIBTATDHI

K koHmy oOyuenus B 7 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHATUSA: (U3MUYECKHE W XUMUYECKHE SIBIICHUS, HAOJI0JEHUE,
HKCIIEPUMEHT, MOJIeTb, TUIIOTE3a, CAUHUIIBI (HU3MUECKUX BEIMYMUH, aTOM, MOJICKYIIa,
arperatHble COCTOSIHUSI BelllecTBa (TBEpIOE, JKHUAKOE, ra3000pa3HOE), MEXaHUYECKOe
NBIDKEHUWE  (paBHOMEpPHOE,  HEPaBHOMEpPHOE,  MPSAMOJIMHEHHOE),  TPAaCKTOpHs,
paBHOACHCTBYyIOmMas cwi, naeopmarnus (ympyras, IUIacTHYecKas), HEBECOMOCT,
COOOIIAOIINECS COCY/IbL;

paznuyaTth sBiIeHuUs (nuddys3us, TEMIoBOEe ABUKEHHUE YaCTHI[ BEIECTBa,
paBHOMEpHOE IBIDKEHHE, HEPAaBHOMEPHOE JIBI)KCHHE, WHEPITUS, B3aUMOJICHCTBUEC T,
paBHOBECHE TBEPHABIX T C 3aKPEIUICHHOW OCHhIO BpAIllEHUs, Tepenaya JTaBICHUS
TBEPIBIMH TEJIAMH, JKUJIKOCTSAMH W Ta3aMu, aTMoc(epHOe HaBjCHHE, IJaBaHUE T,
MIPEBPAIICHUS] MEXaHWYECKOW JHEPruu) 1O OIMMCAHUI0 WX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM Unciie (U3NIECKUe SIBJICHUS B IPUPOJIE: MPUMEPHI IBIXKCHHS C PA3IMYHBIMU
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CKOPOCTSIMA B XMBOW M HEXHBOW NPHUPOJE, NEHUCTBUE CHUJIBI TPEHUS B IPUPOJE H
TEXHUKE, BIUSHUE aTMOC(EPHOro IaBJICHUS Ha >KUBOW OpraHU3M, IUJIaBaHUE PbIO,
pbluard B TeJ€ 4YeNOoBEKa, MPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/auy B yueOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

OMKCHIBATh HW3YYEHHBIE CBONCTBA Tel U (UBUYECKUE SIBJICHHS, HCIOJIb3Ys
dbu3ndecKue BeIWYUHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEeMs, IIyTh, CKOPOCTH,
CpEemHssl CKOPOCTh, CHJIA YNPYIOCTH, CUJIA TSYKECTH, BEC TEJla, CUJIa TPECHHUS, JABICHUE
(TBEpIIOrO Teya, KUIKOCTH, Tas3a), BBITAIKMBAIONIAS CUJAa, MEXaHW4eckas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA((UIMEHT TMOJIE3HOIO JEUCTBUSA
MEXaHU3MOB, KMHETHYECKasi M IMOTEHIMaJIbHasl DHEpPTrusi), MpU OMHCAHUU TPABUIHHO
TPAKTOBATh (PU3MUECKUN CMBICI HUCIOJIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €AMHULIBI
(U3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3HYECKYIO
BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH TpadUKH H3YyUYECHHBIX 3aBUCUMOCTEH
(U3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOWMCTBA Tell, (PU3NYECKUE SIBICHUS U IPOLECCHI, HUCIOJIb3YS
IpaBUiia CIOXKEHHUs CUJl (BIOJIb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxumMena, TpaBUIO paBHOBeCHs pbryara (0J10Ka), «30JI0TOE TPaBUII0» MEXAHUKU, 3aKOH
COXPAaHEHHUS MEXaHMUYECKOM HHEpPruH, NMPH ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HYECKHUE SBJICHHS, IMPOLECCHl U CBOICTBA TENl, B TOM YHUCIE M
B KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHWE U3 1-2 JOrMYecKHUx IIaroB
c onopoit Ha 1-2 U3y4YeHHBIX CBONCTBA (M3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemaTh pacueTHble 3aJaud B 1—2 NEWCTBHs, UCHOJIb3Ys 3aKOHBI M (HOPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIMUUHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aul 3alHChIBaTh
KpaTKOe yCIIOBUE, MOJACTABIATh (PU3NYECKHE BEIMYMHBI B (OPMYJIbl U MPOBOJIUTH
pacueThl, HAXOIUTh CIIPABOYHBIE JAHHbIE, HEOOXOAUMBIE JIJIsl PELLIEHUS 3a/1a4, OLIEHUBATh
PEATHCTUYHOCTh TOJyY€HHON (hPU3UYECKON BEIUUUHBI,

pacrno3HaBaTh NpoOJEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (PU3NYECKUX
METOOB, B ONWCAHUM MCCIEHOBAHUS BBIJECHATH MPOBEPSIEMOE MPEAIIOIOKEHHE
(runotesy), pa3nuyaTh U HHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT, HAXOAUTh OLIHOKH
B XOJI€ OMbITA, JEJIaTh BBIBOJBI [10 €70 PE3YyJIbTaTaM;

MPOBOJUTH OMBITHI 110 HAOIIOACHUIO PUZNYECKUX SBICHUN WK (PU3UUYECKUX

CBOMCTB Teu: (POPMYJIUPOBATh IPOBEPSIEMbIE MPEATIONOKEHHSI, COOMPATh YCTaHOBKY

U3 MIPEAJIOKEHHOTO 000PYI0BAHMUSI, 3alIUCHIBATH XO/1 ONbITA U (POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATH MPsIMbIe U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl TeNa, 00beMa, CHIIbI

U TEMIIepaTypbl C MCMOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOKa3aHus MPUOOPOB C YyUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT JPYrou
C UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
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TeJaa OT BPEMEHM ABWKEHUS TeJa, CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tella, KauyecTBa
00pa0OTKM TIOBEPXHOCTEH TeJl W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOUIaau
COIPUKOCHOBEHHUSI TE€J, CHJIbl YNPYTrOCTU OT YAJUHEHUS NPYKUHBI, BbITAIKUBAOLICH
CWIbl OT O0BbEMa MOrPY)KCHHOW YacTH Tela W OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBHCHMOCTH OT IJIOTHOCTH T€JIa, OT TIIyOUHBI, Ha KOTOPYIO MOIPY>KEHO TENO, YCIOBUI
IUTaBaHMsSI TeJl, YCJIOBHUM paBHOBECHUS pblyara U OJIOKOB, y4aCcTBOBATh B IJIAHMPOBAHHUU
y4eOHOTO HCCIIEOBaHMsI, COOMPATh YCTAHOBKY W BBINOJHATH U3MEPEHHS, CIEIYS
OPEUIOKEHHOMY IIJIaHy, (UKCUPOBATh pe3yjbTaThl IOJIYYEHHOH 3aBUCUMOCTH
¢u3nyeCKuX BEIMYMH B BHJIE MPEAJIOKEHHBIX TaONMIl M TpadUKOB, JIeJIaTh BBIBOJIBI
0 pe3yJibTaTaM MCCIIEA0BAHNUS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUsI (PU3NUYECKUX BEIUYUH (TUIOTHOCTH BEIECTBA
KUIKOCTH U TBEPAOrO Tela, CHIA TPEHHUS CKOJBXEHUS, JaBJIEHWE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUJKOCTb TEJI0, KOO OULUEHT
MIOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHU3MOB), CIAEAYS NPEAJIOKEHHON UHCTPYKLIHUU: TIPH
BBIMIOJITHEHUH HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJIIMYUHBL;

coONI0IaTh MpaBWIa TEXHUKM O€30MaCHOCTH mpu padoTe ¢ 1ad0paTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHUUIBI AEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIINECS COCYAbI, OAPOMETP, pblUar, MOABUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MNPUHIUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA WX ONUCAaHHUS (B TOM 4YHUCJE: MOALIMIHUKH, YCTPOWCTBO
BOJIONIPOBO/JIA, TUAPABINYECKUIN MpPecc, MaHOMETP, BBICOTOMED, IOPIIHEBOW HACOC,
apeoMeTp), MCIONb3ys 3HaHMS O CBOMCTBaX (DM3MUECKUX SIBJICHMM U HEOOXOIUMBIE
(du3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TMPUMEPHl (HAXOIUTh HWH(OOpPMAIUMI0O O NPUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TOBCEAHEBHOM JKWU3HM JUIsl OOECHEeUeHHUs
0e30MacHOCTH MpU  OOpalleHuH ¢ MNpuOoOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHUS 37I0POBbs U COOIIOICHNS HOPM SKOJOTMUECKOI0 TIOBEJICHUS B OKPYXKaIOLIeH
cpene;

OCYIIECTBIISITh OTOOP HMCTOYHMKOB HHpoOpMmaiuu B VHTepHETE B COOTBETCTBUU
C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUW U IMyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIICIATh MH(POPMAIIHIO, KOTOpas SBISETCS MPOTHBOPESUHBON
WM MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh TMPHU BBINOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TOIMYJISIPHYIO
auTepaTypy (PU3MUECKOrO COJEp)KaHus, CIPAaBOYHbIE MaTepHalibl, PECYpChl CETU
WuTepuer, BiazeTb MNpUEMaMH KOHCIEKTHUPOBAaHUS  TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbIE KpaTKHWE MUCHbMEHHBIE U YCTHbIE COOOIIEHHS] Ha OCHOBE
2-3 UCTOYHUKOB HH(pOpMAIUU (HU3NIECKOTO COJIEPIKAHMS, B TOM YUCIIE ITyOJIMYHO
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JieN1aTh KpaTKHe COOOILIEHUS O pe3yibTaTax IMPOEKTOB MM Y4E€OHBIX HCCIEIOBaHMM,
IIpU 3TOM TPaMOTHO MCIOJIb30BaTh M3YUEHHBIM MOHSATUHUHBIN ammapar Kypca (U3UKH,
COIPOBOKJIATh BBICTYINICHUE MPE3ECHTALNEN;

MIPU BBITIOJTHEHUH Y4eOHBIX IPOEKTOB M UCCIEIOBAHUN pacipeessaTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUU C MIOCTABJIECHHBIMU 3a/1a4aMHU, CJICIUTH 3a BBIIIOJHEHUEM IIAHA
JNEUCTBUM, AaJ€KBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJaJ B JEITEIBHOCTH TIPYIIIHI,
BBICTpauBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIKX.

K xonmy oOyuenuss B 8 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

HCIIOJIB30BaTh MOHITHS: Macca U pa3Mephl MOJICKYJI, TEIIJIOBOE JIBM)KEHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KpUCTAIIMYECKUE U aMmop(HBIEC Tena,

HACBIIICHHBI M HCHACBIIIIEHHBIN MMap, BIAKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusl, TEIJIOBOM JABUTATEb, DJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsil, ICKTPUUIECKOE
110JIe, MPOBOAHUKH M IUDJICKTPUKH, TTOCTOSIHHBIN JICKTPUUICCKUM TOK, MArHUTHOE T10JIE;
pa3nuyaTh ABJIECHUS (TEIIOBOE paCIIUPEHNEe U C)KaTHe, TeIUIonepeaya, TErIoBoe
paBHOBECHE, CMauyMBaHUE, KaMWUIAPHBIC SBJICHUS, HCIApeHue, KOHJCHCAIMs,
IIJIaBJICHHE, KpHCTaJUTH3aITHS (oTBepaeBaHue), KHUIICHHE, TerIoneperaya
(TEmI0MPOBOIHOCT, KOHBEKIIHS, U3IIYUCHHUE), JIICKTPU3AIUS TEJ, B3aMMOJICHCTBHE
3apsIioB, JEHCTBHS SJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToB, JIEHCTBHE MAarHUTHOTO IIOJIS Ha MPOBOJHHUK C TOKOM, 3JICKTPOMarHUTHAas
UHIYKIMSA) TI0 ONHMCAaHUI0 WX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MNPOSBICHUE H3YYCHHBIX (U3WYSCKUX SIBJICHUHW B OKPYKAIOIIEM
MHpE, B TOM 4Huclie (U3UYECKHUE SBIICHHS B IPHUPOJIC: MOBEPXHOCTHOE HATSIKCHHUE U
KalWUISIPHBIC SIBJICHUS B TPUPOJAC, KPUCTALIBI B mpupojae, uznydeHue ColiHIIa,
3aMep3aHre BOJOSMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pPOCHI, TyMaHa, HHEs, CHeETa,
ANEKTPUUYECKHUE SIBICHUS B aTMOcdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiu, aperd moarocoB, poib MAarHUTHOTO TOJIS JUIS JKU3HU Ha 3emIie, TIOJIIpPHOe
CHUSHHE, TIPH DTOM IIEPEBOJUTHh IPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIJCIATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIPU3HAKK) (PU3NUECKUX SIBJICHUM;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NUYECKHUE SBICHUSA, WCIOIB3YS
bu3nYecKue BENMYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUs, KOJMYECTBO TEIUIOTHI,
yIelbHas TEMJIOCMKOCTh BEIIECTBA, y/eIbHasl TEIUIOTA IUIABJICHUS, YIeIbHAasT TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIUIOTa CTOPAaHMsI TOIUIMBA, KOA(DOUIIMEHT MOJIE3HOTO
JICVCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIIAXKHOCTb BO3AYyXa, J3JIECKTPUYECKUU
3aps, cuja TOKa, JJIEKTPUUECKOe HAMPSHKEHNUE, COMPOTUBIICHUE MPOBOJIHHKA, YIETHHOE
COTIPOTHBJICHUE BEIIECTBA, pab0OTa M MOITHOCTD AJICKTPUUCCKOrO TOKA), MPH ONMHUCAHUHN
MPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICI UCIIOJIB3YEMbIX BEJIMYHH, 0003HAYCHUS U
CAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMU BEJIUYMHAMH, CTPOUTHh T'padUKh HW3YIEHHBIX
3aBUCUMOCTEW (PM3NYECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA Tei, (DU3UYECKUE SIBICHUS W TIPOIECCHI, MCIOIB3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYJIAPHO-KUHETUYECKONM TEOpUU CTPOCHMSI BEILIECTBA,
IPUHIUI CYNIEPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma s ydacTka nenu, 3akoH J[xoyns—JIeHua, 3aKOH COXpaHEHHs] 3HEpIUH,
IIPYU 3TOM JIaBaTh CIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATHYECKOE

BBIPAKCHHUE;
OOBSCHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  IIPUYUHHO-

CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKUX IIaroB ¢ onopoit Ha 1-2
U3YYEHHBIX  CBOICTBAa  (PU3WYECKUX  SBJICHUM, (QU3MUYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiaTh pacyeTHbIE 3aJaud B 2—3 JEWCTBUS, UCIHOJb3YS 3aKOHBI U (DOpMYyIIbI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMUMHBL: Ha OCHOBE aHAJIM3a YCJIOBUS 33]1a4M 3alllChIBAaTh
KpaTKO€ YCJOBHME, BBISBIATH HEJAOCTATOK JA@HHBIX JJIA pEIICHUs 3aJadyd, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIs €€ PEeLICHMs], IPOBOJUTH PACUCThl U CPAaBHUBATh
NOJy4YEHHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIHM (PU3HYECKHUX
METOLOB,  WCIOJIb3ys  ONHUCAHUE  MWCCIENOBAHUA,  BBIACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNAE, OLEHUBATh NPABMJIBHOCTH MOpAJAKA IPOBEICHUS HCCIIECIOBAHMS,
JieaTh BbIBOJIBI,

IPOBOJUTH ONBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBJICHUNH WU (PU3HMUECKUX
CBOMCTB TeN (KanWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0beMa,
TEMIIEpaTypbl, CKOPOCTH IMPOLECCA OCTHIBAHUS W Harpe€BaHMsI MIPU U3IYyYEHUU OT LBETA
u3Nydamome  (MOrjolammiei)  MOBEPXHOCTH, CKOPOCTh  HCHApeHHs]  BOJBI
OT TEMIIEPATypbl JKUAKOCTH W IUIOIIAAM €€ NOBEPXHOCTH, DJJIEKTPU3ALMUSA TEI H
B3aUMOJICUCTBUE AJIEKTPUYECKUX 3apsA0B, B3aUMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3YyalIM3alisl MAarHUTHBIX TMOJIEW MOCTOSTHHBIX MAarHUTOB, JAEHCTBUS MArHUTHOTO IMOJIA
Ha TPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHuTa, CBOWMCTBA 3JEKTPOABUIATEIS
IOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh NpPOBEpsieMble MPEIINOJIOXKEHUs, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOT0 000PYI0BAHHUSI, OUCHIBATH XO/I ONbITA U (DOPMYIUPOBATH
BBIBO/IbI;

BBINIOJIHATh MPSAMbIE H3MEPEHHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/yXa, CHUJIbl TOKa, HAIPSDKEHHUS C MCIOJIb30BAaHUEM AaHAJOTOBBIX NPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHHUBATh pPE3yJbTaTbl HM3MEPEHUH C YUYCTOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEIIMUMHBI OT JPYTOu
C HUCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTH CONPOTUBIIEHUS IMPOBOJHUKA
OT €r0 JJIMHBI, IIJIOIIAIN MOIIEPEYHOI0 CEUEHUS U YAEIBbHOIO CONPOTUBIICHHS BEILIECTBA
IIPOBOJIHUKA, CUJIbI TOKA, HIYILIETO YEPE3 MPOBOJHUK, OT HAIIPSKEHUS Ha IPOBOIHHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIBHOIO M MNapaJIeIbBHONO COECIUHEHUN IPOBOJIHHUKOB):
IUTAHUPOBATh MCCIIEJIOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIELys

24



denepanbHas pabodas nporpamma | dusnka. 7-9 kiaccel (0a30BbIH YPOBCHB)

NPEJIOKEHHOMY ILJI1aHy, (DUKCUPOBATHh PE3YJIbTATHI MOJYYEHHOW 3aBHCHUMOCTU B BUJIE
TaONIUI U TpaUKOB, ITaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BAHUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYUH (yAeTbHAs TETIOEMKOCTD
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, Pad0Ta W MOITHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh JKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEIOKCHHOW WHCTPYKITUH, i BBIYUCIIATH 3HAYCHUE BETUIHHBL;

coOMIoaTh MpaBUiia TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1ad0opaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TMPHUHIIUIBI JEUCTBHUS HM3YYCHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOMl Ha WX OMHCAaHHUS (B TOM YHCIE: CHUCTeMa OTOIUICHUS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, amrepMeTp, BOJBTMETP, CUCTUYHUK DIECKTPHUUECKOMN
DHEPTUH, JIIEKTPOOCBETUTENBHbIE MPHUOOPHI, HarpeBaTelIbHBIC JIEKTPONPUOOPHI
(mpuMepbl), DIIEKTPUYECKHE MPEIOXPAHUTENH, JJICKTPOMArHUT, SJICKTPOABUTATENb
MOCTOSTHHOTO TOKAa), HCIIONIb3Yys 3HAHUS O CBOWCTBaX (U3WYECKUX SBICHHA W
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M W3MEPHUTEIBHBIE MPHOOPHI
110 CXEMaM M CXEMaTHUYHBIM PUCYHKAM (SKUJIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JABHUTaTeNb BHYTPEHHETO CrOpaHMs, JJIEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI JIEKTPUYECKUX IIeTei C MOCIEOBATEIbHBIM M TMapauIeIbHBIM COCTUHECHHEM
AJIIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUUECKUX IIETIeH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HHPOPMAIMIO O TMPUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (M3UYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HU IS OOecTedeHus
0€30MacHOCTH TIPU OOPAIIICHUH C TPUOOPAMHU U TEXHUUYECKUMHU YCTPOMCTBaMH, COXPAHEHUS
3JI0POBBS U COOJIOCHHSI HOPM 3KOJIOTHUYECKOTO MOBEJCHUS B OKpYXKalollel cpene;

OCYIIECTBJIATh TOUCK HHpopManmu (usudeckoro conaepxkanusi B HHTepHere,
HAa OCHOBE WMEIOIIMXCA 3HAHUM M MYyTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHHKOB
BBIICNISITH MH(POPMAIIUIO, KOTOpas SBJSETCS NPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (HU3UYECKOTO COMAEpkKAHUS, CIPABOYHBIE MaTepUallbl, PECYpPChl CETH
WuTepHer, BiIageTh NpHeMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPAaTKUE YCTHBIC COOOIIEeHUs, 0000Ias
UH(OPMAITUIO U3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOTO COJAEPKAHUS, B TOM YHCIIC
nyOJUYHO  TPEACTaBIATH  PE3YNbTaThl  MPOEKTHOW WM  HUCCIENOBATEIhCKOU
NeSATeTLHOCTH, TPU ATOM TPAMOTHO HCIOJb30BaTh M3yUYCHHBIN MOHSTUWHBIN ammapar
Kypca (pU3HKH, COPOBOKATH BBICTYIUICHHE MTPE3CHTAIIUCH;

MIPU BBITIOJIHEHUH Y4YEOHBIX MPOCKTOB U HCCIEIOBAHUN (PU3NYECKHUX TMPOIECCOB
pacnpenensiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTaBJICHHBIMH 3aJlayaMH,
CIICIUTHh 3a BBHITIOJIHCHUEM IIJIaHa JEHCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHMBATh  COOCTBEHHBIM  BKJIAJ B  JEATEIBHOCTh TPYMIbI, BHICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBYE, TIPOSBIISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.
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K koHiy oOyueHus B 9 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCIIONB30BaTh MOHSTHS: CUCTEMa OTCUETa, MaTepuajbHas TOYKAa, TPACKTOpHS,
OTHOCUTEIBHOCTh MEXaHMUYECKOIro JIBIKEHHUs, nedopmarus (ynpyras, MiacTudyeckas),
TpPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U MEPErPYy3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPAOE TENO, UEHTP TSHKECTH TBEPAOrO TENla, pABHOBECHE, MEXAaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IIKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U JATBHO30PKOCTh, CTICKTPHI UCITyCKAHUS
U TIOTJIOIEHNs, ab(a-, 0eTa- U TaMMa-u3TydeHus1, U30TOMbI, SiFACPHAs SHEPIeTHKA;

paszinyath siBJICHUSA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEUHOE JBUKECHHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE TBIKEHUE, CBOOOIHOE TAJCHUE TEJI, pABHOMEPHOE
JIBH)KEHUE TI0  OKPY)KHOCTH, B3aUMOJICHCTBHE TEl, PEAKTUBHOE JIBUXKCHUE,
KoJie0aTenbHOE JBWIKEHHE (3aTyXawollue W BBIHYXXJICHHBIE KoOJieOaHMs), pPE30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, MIPSIMOJIMHENHOE paCpOCTPAHEHUE, OTPAKEHUE
U MIPEJIOMJICHHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioKeHUE OeJIoro cBeTa
B CIEKTP M CIIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAS
PaINOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOr0 CIIEKTPa U3ITyUYEHHUs) 0 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HAa OCHOBE OMBITOB, JAEMOHCTPHUPYIOIINX AaHHOE (PU3MUECKOE
SIBJICHHE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUECKUX SIBICHHUM B OKPY>KaIOIIEM MUPE
(B TOM yucie puU3NUECKUE SBJICHUS B MPUPOJE: NPUIUBBI U OTJWBBI, ABUKECHUE TJIAHET
ConHeyHO! CUCTEMBI, pEAKTUBHOE JIBM)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMM, 3EMJIETPSICEHHUE, CEUCMHYECKHE BOJIHBI, I[yHAaMHU, 03XO, I[BETa T,
ONTUYECKUE  SIBJICHUS B  TPUpOJE, OHOJIOTMYECKOe  JIEMCTBHUE  BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaJIUOAKTUBHBIN
(G oH, KOCMUYECKHE Ty4H, PAIMOAKTUBHOE U3JIyYEHUE MPUPOAHBIX MUHEPAJIOB, JEHCTBUE
pPaIVOaKTUBHBIX M3JIy4EHUH HAa OpraHu3M 4YeJOBEKa), MpU HSTOM NEPEBOAUTH
MPaKTUYECKYIO0 3aJlayy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MpPHU3HAKH)
(bU3NYECKUX SBJICHHUI;

OMKCHIBATh HW3YYEHHBIE CBOMCTBA TelN MW (PU3WYECKUE SIBICHUSA, WCIOIb3Ys
dbuznyeckre BETUYUHBI (CPEIIHSISI 1 MTHOBEHHAsl CKOPOCTh Tejia MPU HEPaBHOMEPHOM
JB>KCHUU, YCKOpEHHE, MepeMElIeHue, MyTh, YIJIoBash CKOPOCTh, CHJIAa TPEHHUS, CUJia
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MAJCHUsI, BEC Teja, UMITYJILC Tea,
UMITYJIbC CHJIbI, MEXaHUYecKas paboTa W MOIIHOCTh, MOTCHI[MAJIbHAS SHEPrus Tea,
MOAHSATOrO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHSl CKATOW MPY>KUHBI,
KMHETUYECKasi SHEPrus, MOJIHAsI MEXaHUUeCcKas YHEPTUsl, IEPUOJ U YacToTa KOoJIeOaHuH,
JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTelb
MPEJIOMJICHUST CPE/Ibl), TPHU OIMUCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT
UCIIOJIB3YEMbIX BEJIUYMH, 0003HAYCHUS] U CAUHUIIBI (PU3MUECKUX BEIMYHH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYI0 (DU3UYECKYI0 BEIUYMHY C JAPYTUMHU BEJIMYUHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (hM3UYECKUX BEJIIMUUH;
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XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBICHUS M TPOIECCHI, MUCIOIB3YSI
3aKOH COXPAHCHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHITUI CYTEPIIO3HUIINH
CWJI, TIPUHIIUI OTHOCUTENBbHOCTH ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
WMITYJIbCA, 3aKOHBI OTPAKCHHS U MPEITIOMIICHHSI CBETA, 3aKOHBI COXPAHEHUS 3apPsI0BOTO
U MacCOBOTO HYHCEI TMpH SACPHBIX pEaKIHsIX, MpU OTOM JaBaTh CIOBECHYIO
(GhOpMyITMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3NUYECKHUE TPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIE W B KOHTEKCTE
CUTyalluii  TMPAKTHKO-OPHMEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  NPUYUHHO-
CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKUX IIAroB ¢ OMopoi Ha 2—3
W3YYCHHBIX  CBOWCTBA  (PUBHUECKUX  SBJICHHUM, (PU3MUECKHX  3aKOHOB  WJIH
3aKOHOMEPHOCTEI;

pemiaTh pacueTHhle 3aj1ayu (omuparomuecs Ha CUCTEMY U3 2-3 ypaBHEHHN),
WCITIOJIB3YsI 3aKOHBI W (DOPMYJIBI, CBS3BIBAIONINE (DU3MYECKUE BEIWYMHBI: HAa OCHOBE
aHaJKM3a YCJIOBHS 3aJlayMl 3alKChIBATh KPATKOE YCIOBHE, BBISIBISITH HEJOCTAIOIINE WU
M30BITOYHBIC JTAHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC IJIS PEIICHHUS,
MIPOBOJIUTH PACUCTHI M OLICHUBATH PEATUCTUIHOCTD MOTYYCHHOTO 3HAYEHUS (DU3UICCKOM
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEIINTH MPH MOMOIIN (PHU3NIECKUX
METO/IOB,  HWCIIOJB3yS  ONMHCAaHWE  HWCCIACAOBAHMS,  BBUICIATH  MPOBEPSEMOC
MIPEANOJIOKEHNE, OIICHUBATH MPABUIBHOCTh TIOpSJKA TIPOBEICHUS HCCICIOBaHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OTBITOB;

MIPOBOJIUTH OMBITBI TIO HAONIOACHHWIO (PU3MUYECKHX SBJACHUN WM (PU3MUECKHUX
CBOHMCTB Ten (M3y4eHHE BTOpOro 3akoHa HBIOTOHa, 3aKOHA COXPAHCHHS DSHEPTHH,
3aBUCUMOCTbH TIepuoia KoieOaHuii MPy>KMHHOTO MAasiTHUKA OT MacChl Ipy3a M )KECTKOCTH
NPY)KWHBI ¥ HE3aBUCHUMOCTh OT aMIUIUTYIbl MalblX KOJeOaHWHA, MPSIMOIHHEHHOE
pacnpocTpaHEeHHE CBETa, pa3joKeHHWe Oeroro cBeTa B CIEKTpP, M3YYEHUE CBOMCTB
M300paKEeHMs B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaMeTa B coOMparomen
JMH3€e, HAOJI0IEHNE CIUTONIHBIX U JTUHEHYAThIX CIICKTPOB M3IYUEHHUS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 U30BITOYHOTO HabOpa 000pyI0BaHNs, OMKUCHIBATH X0/ OMbITA U
€ro pe3yJbTaThbl, JOPMYIUPOBATH BHIBOIBL;

IIPOBOJUTH TIPU HEOOXOIUMOCTH CEPHIO MPSIMBIX W3MEPCHHMA, ONIPEICIIss CpeaHee
3HAUCHHUE U3MEpSAEMON BeIWYUHBI ((DOKYCHOE pacCTOSHUE COOWpAIOIeH JIMH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0Pa);

IIPOBOJIUTH UCCIICIOBAHNUE 3aBUCUMOCTEH (DU3UIECKUX BEIMYHH C UCITOIH30BAaHUEM
MPSMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBH>KCHUU
0e3 HaYaJIbHOW CKOPOCTH, TEepHoJia KOJCOaHN MaTEMaTHIECKOTO MasTHUKA OT JJIUHBI
HUTH, 3aBHUCHUMOCTH yIjla OTPaXCHHS CBETa OT YIVIa TMaJeHUS W yIjia MPeIOoMIICHUS
OT yIJja MaJieHus): TNIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITEILBHO COOMPAaTh YCTAaHOBKY,
(bUKCUpOBaTh PE3yJbTAThl TOJYYCHHOW 3aBUCHUMOCTHA (PU3UYECKHX BEJIMYMH B BUJE
TaONHIl ¥ TPaUKOB, ACIIaTh BHIBOJIBI IT0 PE3yJIbTaTaM UCCICIOBAHMS;
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MPOBOANTH KOCBEHHBIE M3MEPEHHsS (PU3NUECKHX BEIUYUH (CPENHss CKOPOCTh U
YCKOpEHHE Tejia MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO TMaJCHMUS,
HKECTKOCTh MPYKUHBI, KOADPUIIMEHT TpEeHHsI CKOIBKEHHs, MeXaHuueckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO KOJIEeOAHNN MAaTEMAaTUYECKOTO U MPYKUHHOTO MasATHUKOB,
ONTUYECKas CUJia COOMpAroUIeH IMH3bI, pAIMOAKTUBHBIN (POH): TUIAHUPOBATH U3MEPEHUS,
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH HW3MEPEHMsS, CIEAys
NPEMIOKEHHOW WHCTPYKUWHU, BBIYUCIIATh 3HAYEHUE BEIUYMHBI W AHAIM3UPOBATH
MOJIyYeHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coONo/IaTh TpaBWIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH W3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHas
TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
MJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTEepU30BaTh MPHUHIUIBI JICUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOIl HAa UX ONUCAHUS (B TOM YMCIIE: CIIUIOMETP, JATUUKH MOJIOKEHUS,
pPAcCTOSIHUSL U YCKOPEHHUS, PAKEeTa, 3X0JO0T, OYKH, IEPUCKOM, (hoTOANmapar, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibCcoHa), HCHOJNB3ysd 3HAHUSA
O CBOMCTBaxX (PU3UUYECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOb30BaTh CXEMbl M CXEMATHUYHBIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX NMPUOOPOB U TEXHOJOTHYECKHUX MPOLIECCOB MPU PEUICHUU
y4eOHO-IPAKTUYECKUX 3aJ1a4, ONTHYECKHUE CXEMbI JUIsl TMOCTPOEHUs HN300paKeHU
B IUIOCKOM 3€pKajie U COOUparoIeH JIMH3E;

MPUBOANTH MPUMEPHl (HAXOAWUTh HH(OpPMALMIO O NPUMEPAX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TOBCEAHEBHOM JKM3HM JUIsl OOECHedeHHUs
0e3omacHOCTH MpU OOpalieHud ¢ MpUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUSs 3J0POBbS U COOTIOAEHUS HOPM 3KOJIOTHYECKOTO MOBEAEHUS B OKpYyKatouei
cpene;

OCYUIECTBJIATh MOUCK HHPopMauuu ¢uznueckoro coaepxkanus B HHTepHere,
CaMOCTOATENBbHO (OPMYIUPYSd TMOMCKOBBIM 3ampoc, HaXOAUTh MYTH ONPEIEICHUS
JIOCTOBEPHOCTH TMOJY4YeHHOM HWH(GOpMallMd Ha OCHOBE MMEIOIIMXCA 3HAHUH U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

WCIIOJIH30BaTh TIPU  BBIMOJHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOro COJEp>KaHUs, CIPAaBOYHBIE MaTepHUalibl, PECYpChl CETH
WuTepHer, BiIageTh NOpUeMaMUd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOUIEHUSI Ha OCHOBE
uHOpMAIIUU W3 HECKOJBKUX MCTOYHUKOB (U3MUECKOTO COACpPIKAHUSA, ITyOIUIHO
IIPEACTABIIATH PE3YJIBTATHI IPOEKTHOM MIIM HCCIIEN0BATENBCKOM A€ATEIbHOCTH, IPH TOM
rPAaMOTHO HCHOJIb30BaTh H3YYCHHBIA MOHATUMHBIM ammapar HM3y4aeMoro pasjena
GU3MKM W CONPOBOXKJATh BBICTYIJICHHME NIpE3eHTalUed C Y4eTOM OCOOEHHOCTEM
ayJIMTOPUH CBEPCTHUKOB.
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7 KIIACC
No HaunmenoBanue KomuuectBo | IIporpammuoe comepxanne OcCHOBHBIE BUJIBI ICATEIHHOCTH 00YJaIOIINXCS
/o pas3zieIoB U TEM 4acoB
y4eOHOTro mpeaMeTa
Pa3znen 1. ®dusuka u ee poJib B NO3HAHUM OKPY:KaI0LIero Mupa

BesnuuH. Ousnueckue
npudopsl. [TorpenHocTs
U3MEPEHUN
MexnyHapoaHas cucrema
€IMHUII

1.1 | ®usmuka—Hayka 2 ®uznka—Hayka o npupoje. | BrisiBiaeHue paznuuuii Mex1y GU3NYECKUMU U
0 pUpoOAE SIBnieHUs IPUPOLBI. XMMUYECKUMH MPEBPALLCHUSMU.
PU3NYECKUE SIBICHUSA: PacnioznaBanue u kinaccupukamnus pUu3naeckux
MEXaHWYECKHE, TEIUIOBLIE, | SIBJICHUM: MEXaHUYECKUX, TETUIOBBIX,
JJIEKTPUYECKUE, 3JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHEIC, CBETOBEIC, HaGmronenue u onvcanve GU3NYECKUX sIBICHUN
3BYKOBBIC
1.2 | ®usnueckue 2 PuU3nYECKUE BETUYUHBI. Ornpeenenne UeHbI JEICHUS Kbl
BEJINYHHBI N3mepenue puznyeckux U3MEPUTENIBHOTO MpHrbopa.

N3mepenune TMHENHbIX pa3MEPOB TEII U

MPOMEKYTKOB BPEMEHHU C YYETOM IMOTPEIIHOCTEN.

N3mepenne o0beMa KUIKOCTU U TBEPJIOTO Tea.
N3mepenue TemmnepaTypbl pyu MOMOIIN
YKUJKOCTHOTO TEPMOMETpA U JaTUunKa
TeMITepaTyphl.

BrImniosiHEHHE TBOPUECKUX 3a1aHUAM 10 TOUCKY
CIIOCO00B U3MEPEHUS HEKOTOPBIX (PU3HUICCKUX
XapaKTEePUCTHK, HAIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAJICHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUI, MAJTBIX
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IPOMEXYTKOB BpeMeHu. O0cykIeHue
peajiaraeMbIX Cioco00B

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u gpyrue BoiaBrkeHune runotes, 0ObsICHSIOMINX IPOCThIE
Hay4YHBIN METO €CTECTBEHHBIC HAYKU SIBJICHUS1, HAIIPUMED:
NIO3HAHUS U3y4aroT IIPUPOAY. — [I0YEMY OCTaHaBJIMBACTCA ABHKYLIECECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAIILHON IOBEPXHOCTH TEJIO;
METOJ TO3HAHUS: — IIOYEMY B )KapKYI0 NIOTOZY B CBETIION OJIEKIE
HaOJI0IeHNE, TOCTAHOBKA IPOXJIAIHEN, 4eM B TEMHOM. [Ipenoxxenue
Hay4HOI'0 BOIIPOCA, CH0CcO0O0B MTPOBEPKH TUIIOTES.
BBI/IBDKEHUE TUIIOTES, [IpoBenenue nccaeq0BaHus IO MPOBEPKE KAKOW-
AKCIIEPUMEHT 110 TPOBEPKE | JIMOO THIIOTESHI.
TUIOTE3, 00BSCHEHHE [Toctpoenue npocTedmx Moaenel Gu3nIeckux
Ha0JIF0JTaEMOT0 SIBJICHUSI. SABJICHU (B BU/I€ PUCYHKOB MJIM CXEM), HAIIPUMEDP
Onucanue pU3nYecKux NaJEHUE MPEIMETA; MPSIMOIUHENHOE
SIBJIEHUH C TIOMOLIBIO pacIpoCTpaHEHUE CBETA
Mozenen
Htoro mo pazneny 6

Pa3nen 2. [lepBoHavajibHbIE

CBCJICHHUSA O CTPOCHHUH BEIIECCTBA

2.1

CtpoeHue BeliecTa

1

Ctpoenue BeniecTna:
aTOMBI M MOJIEKYJIbI, UX
pazmepsl. ONbITHL,
JIOKa3bIBAIOIII1E
JTIUCKPETHOE CTPOCHUE
BEIIECCTBA

Habmoaenne u nHTEpIpeTanys OnbITOB,
CBUJICTEIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BELIECTBA: OTBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

Onenka pa3MepoB aTOMOB U MOJIEKY

C UCIoJIb30BaHueM (hotorpaduii, moTydeHHbBIX
Ha aTOMHOM CUJI0BOM MuKpockone (ACM) —
nabopaTtopHas pabora o reme: «OreHKa
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JIaMeTpa aToMa METOZOM PSTOB
(c ucronp3zoBanueM (oTorpaduii).
Onpenenenue pa3MepoB MajbIX TEJ

2.2 | JIBmkeHHE U
B3aMMO/ICHCTBUE
YaCTHUII BEIlIeCTBA

JIBU>KEHHE YaCcTHULL
BeniecTBa. CBsA3b CKOPOCTU
JBUKEHUSI YACTHIL

C TEMIIEPATYPOU.
BbpoyHOBCKOE ABUKEHHE,
b dy3us.
B3aumoneiictBue 4yacTuil
BEIIECTBA: IPUTSKEHUE U
OTTAJIKHBAaHHE

Habmionenue u o0bsicHeHne GpOYHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 00BICHEHUE OTIHITOB

10 HAOJIIO/ICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenue u 0ObICHEHUE OIBITOB IO
OOHAPYKEHUIO CUJT MOJIEKYJIIPHOTO TPUTSHKEHUS
Y OTTAJIKUBAHUSI

2.3 | ArperaTHsbie
COCTOSIHUSI BEIIECTBA

ArperaTHble COCTOSTHUS
BEILECTBA: CTPOCHHE ra30B,
KUJIKOCTEU 1 TBEPIBIX
(KpUCTaJUIMYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBaMH BENIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHHSIX M X
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OcoOOCHHOCTH
arperaTHbIX COCTOSHUM
BOJIbI

Onucanue (¢ UCTIOIH30BAaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IU4Hii B CTPOCHHUH T'a30B,
YKUAJIKOCTEU Y TBEPJIBIX TEN.

OO0BICHEHHE MAJION C)KUMAEMOCTH JKUIKOCTEN U
TBEPIBIX TN, OOIBIION C)KUMAEMOCTH Ta30B.
OObscHeHue coxpaneHus HopMbl TBEPBIX TE U
TEeKY4YeCTH KUJIKOCTH.

[TpoBeeHue OnbITOB, TOKA3BIBAIOIIUX, YTO

B TBEPJOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOISTCS
B CPEJIHEM JaJiblie APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

VYcraHoBIEHUE B3aMMOCBSI3H MEXKTY
O0COOCHHOCTSIMHU arperaTHBIX COCTOSTHUI BOJIBI U
CYILIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uosnorusi, reorpadusi)

Hroro no pazgeny
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Paznen 3. /IBH:keHHe H B3aHMO/IeiicTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHuyeckoe BHKEHHE.
JIBUYKCHUE PaBHOMEpHOE 1
HepaBHOMEPHOE JBIKEHHUE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBMKeHUU. Pacuet mytu u
BPEMEHHU JIBUKCHHUS

HccnenoBanue paBHOMEPHOTO JIBUXKEHUS,
ONpEIEIEHUE €r0 MPU3HAKOB.

Ha6ntonenue HepaBHOMEPHOTO JIBUXKEHUS U
ONpEIEIEHUE Er0 OTINYHUA OT PABHOMEPHOTO
JIBUKCHHUSL.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBI>KEHUS (LIapUKa B )KUJIKOCTH, MOAECITH
ANEKTPUIECKOTO aBTOMOOMJIS U T.11.).
Onpenenenue cpeHEN CKOPOCTH CKOJIbKEHUS
OpycKka UK IIapuKa 1Mo HAaKJIOHHOM IIIOCKOCTH
Pemienue 3aga4d Ha onpeiesIeHUE My TH, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO JIBUKCHHUSI.

Ananu3 rpadvKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU

3.2 | Muepmus, macca, 4 SABneHue UHEPIMU. 3aKOH
TUIOTHOCTh uHepunn. Bzanmonencreue
TeJ KaK Mpu4IrHa
U3MEHEHUS CKOPOCTHU
NBIDKEHU Teil. Macca Kak
Mepa UHEPTHOCTH Tela.

IInoTtHOCTE BelliecTBa.
CBS3b IVTOTHOCTH

C KOJIMYECTBOM MOJIEKYIT
B €UHULIE O0OBEMA
BEII[ECTBA

OObsicHEHUE U IPOTHO3UPOBAHNE SBJICHHM,
00yCIIOBJIIEHHBIX HHEPLIUEN, HAIPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUHN HIIN PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MIHOBEHHO MPEKPATUTH JIBU>)KEHHE Ha BEJIOCHUIIEIE
WJIM CaMOKAaTe U T. [I.

[IpoBenenue 1 aHamu3 OIBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JNBH)KEHUS TEJIa B PE3YJIbTATE NEUCTBUS HA HETO
OPYTUX TEJl.

Pewenne 3a1a4 Ha onpeiesieHne MaccChl TeJa, €ro
00BEMa U MIOTHOCTH.
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[IpoBenenue u aHajIw3 OTBITOB,
JEMOHCTPHPYIOIINX 3aBUCHMOCTh U3MEHEHUS
CKOPOCTH TeJia OT €T0 MacChl pH
B3auMozeiicTBuu Ten. M3amepenue maccol Tena
Pa3IMYHBIMU CIIOCOOAMH.

Omnpenenenue MIOTHOCTH TeJla B pe3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00bEMa

3.3

Cuna. Bunrsr crn

14

Cwuta Kak XapaKTepHUCTHKa
B3aUMOJICCTBUS TEIL.
Cuna ynpyroctu v 3aKOH
I'yxa. M3mepenue cusl

C IMMOMOIIBIO TUHAMOMETPA.
SBNeHME TATOTEHUS U CUIa
TsokecTH. Cuiia TSKEeCTH
Ha IpYyTUX IUIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cuil,
HaIIPaBJICHHBIX 110 OJTHOU
IIPSMOM.
PaBHOpelCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIb)KEHHUS U TPEHUE
1oKos1. TpeHue B pupoje

U TEXHUKE

N3yuenune B3auMOIEHCTBUS KaK MPUYUHBI
W3MEHEHHS CKOPOCTH TeJIa WU ero nedopmariuu.
Onucanue peajgbHbIX CUTYyallui B3aUMOACHCTBUS
TEJ C MOMOIIBIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MOHATHE ¥ M300paKECHUE CHITHI.

Nzyuenune cunsl ynpyroctu. MccnenoBanne
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YAJIMHEHUS
PE3MHOBOTO MTHYPA WU TPYKUHBI

(c mocTpoeHuem rpaduka).

AHaIIN3 MPaKTUYECKUX CUTYAIINH, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CHIIBI YIIPYTOCTH
(ympyrocth Ms4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTyaIui, CBSI3aHHBIX C SIBJICHUEM
TATOTCHUSI.

OO0BscHEHNE OPOUTAIIBHOTO JBHKCHUS TIJIAHET

C UCTIOJIb30BAHUEM SIBJICHUS TATOTCHUS 1 3aKOHA
WHEPIIHH.

N3mepenue Beca Tena ¢ mOMOIIBI0 JUHAMOMETPA.
OO00CHOBaHHKE 3TOTO CITOCO0A U3MEPCHHUS.
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AHaJIN3 ¥ MOJIEIMPOBAHHUE SIBJICHHS] HEBECOMOCTH.
OKCHIEpUMEHTAIBHOE MOJTYYCHHE ITpaBuia
CJIOKEHUS CHJI, HAaIIPaBJICHHBIX BJIOJIb OJTHON
npsiMoii. OnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3y4denue cuibl TpEHUS CKOIBKEHUS U CUJIBI
TPEHUS MOKOSI.

HccnenoBanue 3aBUCHMOCTY CUIIBI TPEHHUS

OT CWJIBI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTYALNH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIOCOOBI €¢ YMEHbILICHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJAIIMITHUKOB, IJIABAaHUE BOJHBIX )KUBOTHBIX
u ap.). Pemienne 3aiau ¢ uCNoJIb30BaHUEM
dopMy1 A pacu€Ta CUIIbI TSXKECTH, CUIIbI
YOPYTOCTH, CUJIbI TPEHUS

Hroro no pazueny

21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, 2KUKOCTEl ¥ ra30B

4.1

[asnenue. llepenaua
JABJICHHUS] TBEPABIMU
TEJIAMHU, )KUIKOCTAMHU
U ra3aMu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS B YBETUICHHUS
naBijieHus. /[aBieHue rasa.
3aBUCHUMOCTb JIaBJICHHS
rasa oT oobeMa,
TeMITepaTyphl.

AHanu3 v 00BSCHEHUE OTBITOB U MTPAKTUYECKUX
CUTYaIHi, B KOTOPBIX TIPOSBIISIETCS CHJIA
JTABJICHMSL.

O6ocHOBaHUE CIIOCOOOB YMEHBIIICHUS U
YBEJTMYCHHS TaBJICHHUS.

N3ydenue 3aBUCUMOCTH JTaBIICHHS T'a3a
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[Tepenaua naBienus
TBEPJIbIMU TEJIAMU,
YKHIKOCTSIMH Y Ta3aMHU.
3axoH Ilackams

0T 00BEMa U TeMIEPaTyPhI.

N3yuenne ocoOeHHOCTEH nepeiauu 1aBIeHUs
TBEPJIBIMU TEJIAMHU, KUJIKOCTSIMU U Fa3aMH.
O0ocHOBaHHE PE3YIHTATOB OIBITOB
0COOCHHOCTSIMHU CTPOEHHUS BEILIECTBA B TBEPIOM,
AKUJKOM U ra3000pa3HOM COCTOSIHUSIX.
DKCIEepUMEHTAIBHOE JJOKA3aTeIbCTBO 3aKOHA
ITackans.

Pemienue 3a1ad Ha pacyeT AaBIEHUS TBEPIOTO
Tea

4.2 | JlaBlIeHHE XHIKOCTH 3aBHUCUMOCTE JaBJIEHUS HccnenoBanne 3aBUCUMOCTH JaBJICHUS KUJIKOCTH
XKUJTKOCTH OT TJTyOHHBI. OT TJTyOUHBI TTOTPYKEHUSI ¥ TNIOTHOCTH KHUJIKOCTH.
ITueBMaTnyeckue mamuael. | HaOGmoneHue u o0bsICHEHUE THAPOCTATUYECKOTO
I'mppocraTnueckuit napazokca Ha OcHOBe 3akoHa [lackais.
napazgokc. CooOutaromuecs: | M3ydeHnue cooOIAONIMXCS COCY/IOB.
cocynsl. ['mapasinyeckne | Pemenue 3agau Ha pacueT AaBIEHUS KUJKOCTH.
MEXaHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABIMYECKOTO Mpecca, THEBMAaTHUECKUX
MAaIIIHH.
AHanu3 1 00BICHEHUE NMPAKTUICCKUX CUTYAITNH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBJICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
MIPOIIECCOB B OPTaHU3ME MTPH TTyOOKOBOIHOM
HBIPSTHUT
4.3 | Atmocheproe ATtmocdepa 3eMiu u DKCTepUMEHTATbHOE OOHAPYKEHUE
JIaBJIEHUE aTMOC(epHOE IaBJIEHHE. aTMOC(EPHOTO TaBIECHMS.

[IpyumnHeI Cy1IECTBOBAHMS

Amnann3 1 00bSICHEHHE OIBITOB U IMPAKTUYCCKHX
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BO3IYIITHON 000JI0UKH
3emun. OnbiT Toppuuerm.
N3mepenne atmocpepHOro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl yPOBHEM
mops. [IpuGopsr

JUTSL ©3MEPEHUS
aTMoc(hepHOro JaBICHUS

CUTYyallUii, CBA3aHHBIX C IEHCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OOBsicHEHHE CYIIECTBOBaHMSI aTMOC(hEpbI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaX WM €€
OTCYTCTBHUSI Ha IpYyTuXx mijaaHerax u Jlyne.
OOBbscHEeHHE U3MEHEHUS TUIOTHOCTH aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3agau Ha pacu€T aTMoc(hepHOTOo
JABJICHMUSL.

N3yudenue ycTpoiicTBa 6apomeTpa-aHepoua

4.4

JlelicTBUE KUJIKOCTHU U
raza Ha TOTPY>XEHHOE
B HHUX TEJIO

JleicTBUE KUIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Teo. BelTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [naBanue Ted.
Bo3znyxomnaBanue

DKcrnepuMeHTalIbHOE OOHApYKEHUE NEUCTBUS
KUJKOCTH U ra3a Ha MOTPYy>KEHHOE B HUX TEJIO.
OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
JNEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE

B )KMJIKOCTb.

[IpoBenenue u 00CyKIEeHUE ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAOIIEH CUJIBL, ICUCTBYIOLIEH HA TETIO
B KHUIKOCTH, OT 00BEMa MOTPYKECHHOU

B )KUJIKOCTb YACTH T€JIa ¥ OT IJIOTHOCTHU
AKHUIKOCTH.

lIposepka nezagucumocmu gblmanxkusaoujeil
cunvl, deticmgyroweli Ha meio 8 HUOKOCmu,
om maccvl meaa.

HccnenoBanue 3aBUCUMOCTH BECa TeJa B BOJIE
0T 00bEMa MOTPY>KEHHOM B )KUAKOCTH YaCTH TENA.
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Pemrenne 3a1a4 Ha NpUMEHEHKE 3aKOHA
ApxuMea u yCioBus IJIABAHUS TEIl.
Koncrtpynposanue apeomerpa nim
KOHCTPYHPOBAHUE JIOJIKH U OIIPEJIECTICHUE €€
Ipy30H0IbEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. Pa6oTra u MOIIHOCTB. DHeprust

5.1

Pabora 1 MoIIHOCTH

3

Mexanuueckast padoTa.
MomiHoCTb

DKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUUYECKON pabOThl CUIIBI TSHKECTH

NpU NAJICHUU TeJla U CUJIbI TPEHUS

IpY paBHOMEPHOM TEepEMEIICHUY Tela

10 TOPU3OHTAIBHOM MOBEPXHOCTH.

Pacuet momHoCTH, pa3BUBAEMOM MPU OIBEME
0 JIECTHULIE.

Pemenue 3a1a4 Ha pacy€T MEXaHUYECKOM PabOTHI
Y MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIyar, 6JI0K, HaKJIOHHAs
IJIOCKOCTh. [IpaBuino
paBHOBECHUS pbluara.
[Ipumenenue npasuna
paBHOBECHS pblyara

K OJ10Ky. «30510TOC
npaBwiIo» Mexanuku. KI1J]
POCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHKE

Ornpenenenre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha ITpUMEpE pbluara, moJIBUKHOTO U
HEIIOABIKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OO6GHapy>KeHHe CBOMCTB ITPOCTHIX MEXaHU3MOB

B PA3IUYHBIX UHCTPYMEHTAaX U MPUCTIOCOOJICHUSX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE

B )KHMBBIX OpraHU3Max.

DKCIepUMEHTaIbHOE JOKA3aTeIbCTBO PABEHCTBA
paboT MpU NPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ] HaKIOHHOM MJIOCKOCTH.
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Pemenune 3a1au Ha npuMEeHEHUE IPaBUIIA
paBHOBecus pbryara u Ha pacuet KII/]

5.3 | Mexanuueckas 4 MexaHuyeckast SHEpTHsL. DKCIepUMEHTAIBHOE ONPEICIICHUE U3MEHEHNUS
SHEpIus Kunernueckas u KUHETUYECKOU U MOTEHIIMATBLHOM YHEPTHH TeNa
NOTEHIMAIbHASI SHEPT U IIPU €T0 CKaThIBAHUH 110 HAKJIOHHOM MIIOCKOCTH.
IIpespamienue ogHoro Buaa | GopMylIMpoBaHHE HA OCHOBE MCCIIEAOBAHUS
MEXaHHYECKOH SHEPTUU 3aKOHA COXPAHEHUS MEXaHMYECKON YHEPTHH.
B IPYroM. 3aKOH OO0cyxneHne rpaHul IPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHUKE Pemenue 3aa4 ¢ UCMOJIb30BAHUEM 3aKOHA
COXPAHEHUs YHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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8 KIIACC
No HanmenoBanue KomuuectBo | IIporpammuoe conepxanue OcHOBHBbIE BUIBI AEATEIBHOCTA 00YUaAIOIIUXCS
/11 pa3ienoB U TEM 4acoB

y4eOHOr o IIpeAMeTa

Pa3n

eJ 1. TenyioBbIe ABJIEHUS

11

CtpoeHue u cBOiCTBa
BEIIECTBA

OCHOBHBIE NOJIOKECHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUU CTPOEHUS BEILIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJT. OTBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU.

Mogenu TBEpAOTO, JKUIKOTO
¥ ra3000pa3HOr0 COCTOSTHUMA
BEILIECTBA.
Kpucrammueckue n
amopdHbIe TENA.
OOBsSICHEeHHE CBOMCTB T'a30B,
KUJKOCTEH U TBEPABIX TEI
Ha OCHOBE I0JI0KEHUH
MOJIEKYJIIPHO-KUHETUYECKOU
teopun. CMauyMBaHue U
KANWUISPHBIC SIBJICHUS.
TennoBoe pacmmpenue u
cKaTHe

Habmronenve u uaTEpripeTaIys ornbIToB,
CBUJICTEIIBCTBYIONIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemienue 3a1a4 no o1lieHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (HaIpuMep,
dbparmenTa mosmel Jlykpernus «O npupoze
BEIIICH» ) C M3JI0’)KEHUEM 000CHOBAHMM aTOMHOM
TUMOTE3bI (CMBICIOBOE uTeHHE). OrieHKa
yOeIUTEeTLHOCTH 3TUX 00OCHOBAHUH.
OO0bsicHeHre OPOYHOBCKOTO IBUKCHHUS, SIBJICHUS
mubdy3un 1 paznuunii My HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUU CTPOCHUS BEIECTBA.

OOBbsicHEHHE OCHOBHBIX Pa3IMYUid B CTPOCHUU
ra3oB, KUIKOCTEH U TBEPBIX TeI

C MCTIOJIb30BaHUEM TIOJIOKEHUI MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHMSI BEILIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenune u 00BICHEHUE OIBITOB,
JEMOHCTPUPYIOIINUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUEC CMAaYMBaHHUS.

OOBbsiCHEHHE PO KaWUISIPHBIX SIBJICHUI

JJIs1 IOCTYIUICHUS BOJIbI B OPTaHU3M PaCTCHHUIA.
Habmronenue, npoBeeHue u 00bsICHEHNE
OITBITOB IO HAOIIOJICHUIO TEIIOBOT'O
pacIIMpeHus Ta30B, )KUJIKOCTEH U TBEPBIX TE.
OObsicHeHUE coOXpaHeHUs 00bEMa TBEPABIX TEI,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH),

JIaBJICHUS ras3a.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBUCUMOCTb JJABJICHUSI BO3/IyXa OT €ro 00bema 1
HarpeBaHUsI WIH OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOT'O YYEHHS.
AHaJIN3 NPaKTUYECKUX CUTYyallMi, CBSI3aHHBIX

CO CBOMCTBaMHM I'a30B, )KUJIKOCTEN U TBEPABIX TEJ

1.2

TeroBble IPOLIECCHI

21

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yacTul. BHyTpeHHss
sHeprus. CnocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPIUH: TeIonepesaya u
coBepIleHue paboTel. Bupl
TEIUIONEPEIAUH:

OO06ocHOBaHUE MPABUII U3MEPEHUS TEMITEPATYPBHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U
IIKaJI TEMIIEPATyPHI.

Habmronenne n 00bICHEHUE OITBITOB,
JIEMOHCTPHPYIOIINX W3MCHCHHE BHYTPCHHCH
SHEPTUH Tejia B PE3yJIbTaTe TeILIONEePEaauu 1
paboOThI BHENTHUX CHII.

HabGmronenne n oObsICHEHHE OIIBITOB,
00CyX/IeHHE MPAKTUUECKUX CUTYaIuil,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3TyUCHHE.
KonuuecTBoO TEIIIOTHI.
VienbHas TEMJIOEMKOCTh
BeliecTBa. Termnoo0MeH u
TEIIOBOE PAaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oananca. [InaBnenue u
OTBEpP/ICBaHUE
KPUCTAUTNYECKUX BEILIECTB.
VY nenpHas TemioTa
TIJIaBJICHHMS.
[Tapoo6pa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIUI0Ta MapooOpa30BaHUsI.
3aBUCHUMOCTB TEMITEPATYPhI
KHIICHUS OT aTMOC(EpHOTO
JaBJICHHMS.

Brnaxxnocts Bo3ayxa.
DHeprus TOIIUBA.

Y nenbHasg TEIIoTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TeruoBbIX aAurarencii KI1J1
TETUIOBOTO JIBUTATEJIs.
TernnoBbie ABUTATENN U

JEMOHCTPUPYIOUIUX PA3TUYHbIC BUIbI
TeIJIoNepeaadyu: TEIJIONPOBOIHOCTD,
KOHBEKIIUIO, U3JIyUYEHUE.

UccnenoBanue siBneHus: TEI000MeHa

IIPY CMEIIMBAHUU XOJOJHON U TOPSYEH BOJBI.
HaGnronenue ycTaHOBIICHHSI TETIIOBOTO
PaBHOBECHUS MEXK]1y TOPSTYEN U XOJIOJHOM BOAOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIIOTHI, MOJIYYE€HHOTO BOJIOM MPHU TETIO0OMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHIPOM.
Onpenenenne (M3MepeHne) yaeabHOM
TEITIOEMKOCTH BEILECTBA.

Pemienue 3a1ay, CBS3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIIOTHI U TEMIIOEMKOCTH

IPU TETUI00OMEHE.

AHaJIN3 CUTyalMi PAKTUYECKOTO
WCIIOJIb30BaHUs TETUIOBBIX CBOMCTB BEIIECTB U
MaTepuanoB, HAIIPUMED, B LIEIAX
SHEProCOCPEIKCHUS: TCTTION3OJISIIHS,
sHeprocOeperarIye KPhIIlH,
TEPMOAKKYMYJISITOPHI U T. .

Habmronenue siBineHuit ncmapeHus u
KOHJICHCAIIUH.

UccnenoBanue nponecca uCapeHust
PAa3INYHBIX KUIKOCTEM.

OObsicHEHUE ABJICHUI HCTIAPEHUS] U
KOHJICHCAIIUM HA OCHOBE aTOMHO-
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3alUTa OKpY>KaroIen
Cpepbl.

3aKOH COXpaHEHHUS U
peBpallleHUs SHEPTUU
B TEIUIOBBIX IIpoIeccax

MOJIEKYJISIPHOTO YUCHHUS.
HaGnronenue n o0bsicHEHUE ITpoliecca KUTIEHU s,
B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPATypPhI
KUIICHUS OT JaBJICHUS.

Ornpenenenne (M3MEPEHNE) OTHOCUTEILHOM
BJIQKHOCTH BO3/1yXa.

Habmronenue npoiiecca miaBiaeHUs
KPUCTAUNIMYECKOT 0 BEILIECTBA, HAIIPUMED, JIbAA.
CpaBHeHHE NPOLIECCOB TUIABJICHUS
KPUCTAUTMUECKUX TeJ ¥ pa3MsITICHHS

NIpU HaTPEBaHUH aMOP(HBIX TEIL.

Onpenenenrie (M3MEPEHNE) yIETbHOMN TETIOTHI
TUTaBIICHUS JIBJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MH HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemmenue 3a1a4, CBSI3aHHBIX C BBIYMCIEHUEM
KOJIMYECTBA TETUIOTHI B MPOIlEccax
TEIJIONEepeIavy MPH TUTABICHUH U
KPUCTAIUTH3AINH, HCTIAPSHUH ¥ KOHICHCAITUH.
AHanm3 cuTyanuii IpakTHYeCKOro MPUMEHEHHUS
SIBJICHHUM TUJIABJICHUS U KPUCTAJUIN3AIINH,
HanpuMep, MOJIYICHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpeKa v JIp.

AHanu3 paboTbl U 00bSICHEHUE TPUHITUTIA
JEMCTBUS TEIJIOBOTO ABUTATEIS.

Boluncrienue komyecTBa TeIIoThI,
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BBIJICTISIFOIIETOCS IPU CTOPAHUM PA3TMYHBIX
BUI0B ToruBa, u KIIJI nBurares.
OO0cyx1eHre PKOIOTHYECKUX TTOCIECTBUN
WCTI0JIb30BAHUS JIBUTATENIC BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOIIEKTPOCTAHIIUI

Htoro no pazneny

28

Pa3znen 2. 3JIeKTpl/I‘IeCKI/Ie U MarHUTHBIC ABJICHUSA

2.1

DIIEKTPUYECKHE
3apsibl.
3apsiKEHHBIC Tela U
X B3aUMOJICUCTBHUS

7

DIIEKTPU3ALUS TEN.

JIBa poaa 3JIEKTPUUYECKHUX
3apsiaoB. Bzanmoneiicteue
3apsHKEHHBIX TEll.

3axon KynoHa (3aBUCUMOCTb

CHUJIbI B3aUMOJICUCTBUSA
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3apSAI0B U
PacCTOSTHUS MEXKTY TEJIaMu ).
DIIEKTPUUYECKOE TOJIE.
HanpsixéHHOCTh
AIEKTPUYECKOTO TTOJIA.
[TpuHIMI cynieprio3unuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaYeCTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUI 3apsi.
Crpoenue aToma.
[IpoBoHUKY 1

HabGntonenue u npoBeieHUEe OMBITOB

T10 AJICKTPHU3AIUU TEJI PU COTPUKOCHOBEHUH U
VHIYKIUEH.

HaOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJTHOMMCHHO M Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OObscCHeHHE PUHLINIIA ACHCTBHS AIEKTPOCKOMA.
OObsicHEHUE SIBIICHUM 2JICKTPU3ALIUU

MIPY COMPUKOCHOBEHUH TEJI U MHIYKITUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUUYECKUX 3apsI0B B BEIIECTBE.
Pacno3HaBanue u 0ObsICHEHHE SIBIIEHUI
AJICKTPU3AIIMU B TIOBCETHEBHOM KU3HHU.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

Habmtonenue onbITOB 10 MOACITHUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
HccnenoBanue AeMCTBHS JIEKTPUUECKOTO MOJIA
Ha MPOBOJHUKU U JUAJIEKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPAaHCHUA SJICKTPUICCKOT'O

3apsiaa

2.2

IlocTogHHEBIN
AIEKTPUUECKUN TOK

20

DIIEKTPUYECKUM TOK.
YcnoBus CyniecTBOBaHUS
AIEKTPUUYECKOTO TOKA.
HcToynrky NOCTOSTHHOTO
Toka. JlencTBus
AJIEKTPUUYECKOTO TOKA
(TertoBOE, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUAN TOK

B KUJIKOCTSIX U razax.
DJeKTpuYecKas 1elb.
Cuna Toka. DIEeKTpUIECKOe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONIPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /15 ydacTka
nenu. [locnenoBarensHoe 1
napauiesIbHOE COeMHEHNE
IPOBOJTHUKOB.

Pab6ora u MomHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH [xxoyns—JIenna.
DJIEKTPUYECKUE LIETIN U

HaOnronenue pa3nuyHbiX BUAOB IEUCTBUS
3JIEKTPUYECKOTO TOKA M 00OHAPYKEHHE ITUX
BUJIOB JIEUCTBUSA B IOBCEIHECBHOM KU3HU.
Hab6mronenre BOZHUKHOBEHHS Ta30BOTO pa3psiia
Y DJICKTPUYECKOTO TOKA B JKUJIKOCTH

COopKa 1 UCTIBITAHUE DJIEKTPUIYECKOM 1IETTH
IMOCTOSIHHOTO TOKA.

H3mepenune criibl TOKa aMIIepMETPOM.
H3mMmepeHune 35IeKTpUYEeCKOro HarpsHKEHUS
BOJIbTMETPOM.

ITpoBeneHue u 0OBICHEHHE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS MMPOBOJHUKA
OT €ro JJIMHBI, IUIOIIAIA TONEPEYHOr0 CEUCHUS
Y MaTepuala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PESUCTOP,

OT COMPOTHUBJIEHHS PE3UCTOPA U HATPSIKEHUS
Ha pe3UCTOpeE.

[IpoBepka npaBuiia CIOKEHUS HANPSKEHUN
IIPY TIOCIIEIOBATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia i1 CAJIBI TOKA

IIPY NaPALIETLHOM COEMHEHUU PE3UCTOPOB.
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OTpEeOUTEH
AIIEKTPUUECKON SHEPTUH
B ObITy. KopoTkoe
3aMBIKaHUE

AHanM3 cuTyalui Mocie10BaTeIbHOTO U
NapajuIeIbHOIO COEAUHEHNS TPOBOIHUKOB

B IOMAIIHUX AJIEKTPUYECKUX CETSIX.

Pemenue 3amau ¢ ucronszoBanueM 3akona Oma
U GopMyI pacyeTa dIEKTPUUECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
[1apajuIeIbHOM COEIMHEHUU IIPOBOJHUKOB.
Onpenenenrie pabOTHI IEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHre MOIHOCTH IEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3
JAMITOYKY OT HallpsKeHUs Ha Hell. Onpenenenue
KIII narpeBarens.

HccnenoBanue npeodbpazoBaHus SHEPIUU

IIPU MOIBEME TPY3a DIEKTPOABUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHIIUIIA ICUCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHUE TPUYUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLINIA IEVUCTBUS IUIABKUX MTPEAOXPAHUTEIICH.
Pewmenue 3amau ¢ ucnonap30BaHMEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuuTHEbIE SIBJICHUS

ITocTOSsHHBIE MATHUTEL.
Bzaumoneiictue
ITOCTOSIHHBIX MarHUTOB.
MarsuTtHoOe moJie.
MarauTHOE noJjie 3eMin

HccnenoBanye MarHuTHOTO B3aUMOIEMCTBUS
ITIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHUTOB IIPH UX O0BETMHCHUH U PA3JICTICHIH.
HccnenoBaHne MarHUTHOT'O B3aUMOIECHCTBHUS
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1 €0 3Ha4YCHHUE IS KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
AIEKTPUUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHuTOB

B TEXHUKE. [[elicTBrE
MarHUTHOTO TIOJIS

Ha IMPOBOITHUK C TOKOM.
DIIEKTPOABUTATEIND
MIOCTOSIHHOTO TOKa.
HcnonwszoBanue
AJIEKTPOJIBUraTENEN

B TEXHUYECKUX YCTPONCTBaX
U Ha TPaHCIIOPTE

MTOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPHU UX OObEIUHEHUH U Pa3/ICICHUM.
[IpoBeneHue ONBITOB 110 BU3yAIN3ALHUH OIS
MOCTOSTHHBIX MarHuTOB.

N3ydenue siBneHNs HAMarHUYMBaHKS BELIECTBA.
HccnenoBanue AEUCTBUS AIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTD CUJIbl B3aUMOJICUCTBUS KaTYyILIKU

C TOKOM ¥ MarHuTa OT CHJIbI U HaIllpaBJICHUS TOKa
B KaTyIIIKE.

AHanmm3 cUTyalui NpakTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
yCTpPOMCTBAX, MPOMBIIIEHHOCTH, MEAUIIUHE).
N3yueHne nercTBUs MarHUTHOTO TTOJISt

Ha IIPOBOJHUK C TOKOM.

N3yuyeHne 1ercTBUS NEKTPOIBUTATENS.
Nsmepenne KII/] anexrpoasurarenbHoOn
YCTaHOBKH.

Pacnio3HaBaHue U aHaAIU3 pa3TUYHBIX
IIPUMEHEHUM DJIEKTPOABUTATENIEH

(TpaHcmopT, OLITOBBIC YCTPOWCTBA U AP.)

24

DNIEKTpOMarHuTHast
WHTYKITAS

OmnebiTel @apanes. SBieHue
3IEKTPOMArHUTHOU
nHaykuud. [Ipasuno Jlenna.
DJIEKTPOreHepaTop.

OMBITHI IO HCCJICAOBAaHHUIO ABJICHUS
BHGKTpOMaFHI/ITHOﬁ HHIAYKIOWN: UCCIICTOBAHNUC
W3MEHECHUH 3HAUCHUS U HaITpaBJICHWA
HHAYKIIUOHHOI'O TOKa
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Crioco0bl nostyueHus
ANEKTPUIECKON SHEPTUH.
DNEeKTPOCTaHIIUU

Ha BO300HOBIIIEMBIX
VMCTOYHMKAX SHEPTUHU

Wroro no pazuemny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 [TPOI'PAMME
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9 KUIIACC
No HaumenoBanue KomuuectBo | Ilporpammuoe comepkanrie | OCHOBHBIC BUIBI ACITEILHOCTH O0YIAFOIIMXCS
/11 pa3aenoB U TEM 4acoB

yueOHOTO TpeameTa

Pa3n

e 1. Mexanndeckue siBJeHHS

1.1

MexaHuueckoe
NIBAYKEHUE U CIIOCOOBI

€ro OoIIMCaHus

10

MexaHnndeckoe JBUKEHNUE.
MarepuranbHas TOUKa.
Cucrema oTcuera.
OTHOCHUTENIBHOCTD
MEXaHUYECKOTO JBUKECHHSI.
PaBHOMEpHOE
IPSAMOJIMHEUHOE IBUKEHHUE.
HepaBromepHoe
MPSMOJIMHEWUHOE IBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja mpu
HEPaBHOMEPHOM JBUKEHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEMHOE JBUKECHUE.
CB00OOIHOE T1aJIEHUE.
Onpitel [Nanumnes.
PaBHOMEpHOE NBHXKEHUE

10 OKPY>KHOCTH.

[lepuon u wactora
oOparmenus. JluaeiHas u
YTJIOBAsi CKOPOCTH.

AHanu3 u 00CyXJIeHUE PA3IUYHBIX IPUMEPOB
MEXaHUYECKOTO JABMKECHHUS.

OO6cyxaeHne rpaHuLl IPUMEHUMOCTH MOJIEH
«MaTepualibHasi TOUKA.

Onucanue MEXaHUYECKOTO ABUKEHUS
pa3IMYHbIMU crioco0amu (ypaBHEHUE, Ta0IHIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSBIISIETCS OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKCHUSL.

HabutoieHrne MexaHn4ecKoro IBHKEHUS Teja
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOT'O U TOT'O K€ T€JIa OTHOCUTEIIBHO Pa3HbIX
TEJI OTCYETA.

Amnanus texcra ["anuies 00 OTHOCUTENBEHOCTH
JBUYKEHUS; BBIITOJIHEHHE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeiHe CKOPOCTH CKOJIbKEHHUS
Opycka Win ABM)KEHUS LIapuKa 10 HAKIOHHON
IUIOCKOCTH.

AHanu3 u 00cyX1eHne crocoooB
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LlenTpocTpemMurenbHoe
YCKOpEHUE

PUOIMHKEHHOTO OIpeIeNICHUs] MTHOBEHHOU
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIKEHUS (IIApUKa B )KUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
OrnpeneneHue myTy, MPOMIEHHOTO 32 IAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBIOKCHUSI OT BPEMEHH.

OO0cy>KeHrne BO3MOKHBIX MPUHIIUIIOB
JIEUCTBUS PUOOPOB, UBMEPSIOLIUX CKOPOCTh
(cnuaOMETpOB).

BrluncnieHne myTy U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBH>KEHHUU
Tena.

Ornpenenenne NporuIeHHOTO IyTH U YCKOPEHHUS
JIBHDKEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTU paBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBI>KCHUS TeJla OT BPEMEHHU.

IIposepra eunomesvl: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbLHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4emHbIX Yuces, mo
coomeemcmeyroujue NPOMeNCYmKU 6pemeHU
O0OUHAKOBDL.
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OrnpeneneHue yCKOpeHuUs Tela

MIPY PAaBHOYCKOPEHHOM JIBIYKEHUHT

10 HAKJIOHHOM TIOCKOCTH.

N3mepenune nepuoja U 4acTOThI 0OpalieHus
TeJa o OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JIBIKEHUSA TeJia M0 OKPY>KHOCTH.

Pemenue 3a1a4 Ha onpeseneHue
KHHEMAaTHYECKUX XapaKTEPUCTHK
MEXaHUIECKOTO JBIKEHUS Pa3IMIHbIX BUIOB.
Pacno3naBanue u npuOIMKEeHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXaHHYECKOTO JIBIKCHHUS
B IIPUPO/IC U TEXHUKE (HA TpUMeEpax CBOOOIHO
MaJarouX TeJl, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEACTB U JIp.)

1.2

BzaumonelicTBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3axkoH HeroToHa.
[IpuHnMn cynepno3unuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHMSI IOKOSI, IPYTUE BUJIBI
TPEHMUSL.

Cuna TSKECTH U 3aKOH
BCEMUPHOI'O TATOTECHHUS.

HabGnronenue u 00Cyk/IeHHEe ONBITOB

C IBIDKCHHUEM TeJ1a PU YMEHBIIICHUH BIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus tekcra ["anuies ¢ onucanueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJIHCHUE 3aJaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cyXaeHne BO3MOXHOCTH BBITTOJTHEHUS
3aKOHA WHEPIIUU B PA3JIMYHBIX CHCTEMax
OTCUCTA.

HaoOmronenue u o0Ccyx1eHue MEXaHUUECKHUX
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YckopeHue cBoOOOHOTO
najicHus. [[BrokeHue IiaHeT
Bokpyr Comnnua. IlepBas
KOCMHYECKasi CKOPOCTb.
HeBecoMoCTb U nieperpy3KH.
PaBHOBECHE MaTepuanbHON
TOYKU. AOCOJIIOTHO TBEP0E
Tesi0. PaBHOBECHE TBEPAOTO
TeJa ¢ 3aKPEIJICHHON OChIO
BpaieHusa. MOMEHT CUJIBI.
LlenTp TsKECTH

SBJICHUH, MPOUCXOISIIIINX B CHCTEME OTCUETA
«Tenexxka» mpu €€ paBHOMEPHOM

Y YCKOPEHHOM JBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JleiicTBHS C BEKTOPaMHU CUJI: BBITTOJTHEHHE
3aIaHUH IO CJIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6nronenue u/vmm npoBeieHHUE OIbITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTDb YCKOPEHUS
TeJIa OT MPWIOKEHHON K HEMY CHJIBI U MaCChl
Tena.

AHanu3 1 00bACHEHUE SIBJICHUM

C HCMOJIb30BaHUEM BTOPOT0 3akoHa HproTOHA.
Pemenune 3a1a4u ¢ HCNIOJIB30BAHUEM BTOPOTO
3aKoHa HprOTOHA M IpaBuIIa CIIOKEHUS CHIL.
OmnpeneneHue KECTKOCTH MPYKUHBI.

AHaJu3 CUTyaluii, B KOTOPBIX HAOJIIOAAI0TCS
ynpyrue negopMaiiuu, u uX 00bsICHEHUE

C MCIIOJIb30BaHMEM 3aKoHa ['yka.

Pemenune 3a1ad ¢ ncnosib30BaHNEM 3aKOHA
I'yka.

HccnenoBanrie 3aBUCUMOCTHU CUJTbI TPEHUS
CKOJIBXEHHUSI OT CUJIBI HOPMAJIbHOTO 1aBJICHUSL.
OO6cyxxaeHue pe3ysbTaToB UCCIEAOBAHMS.
Onpenenenne KO3 hUIUEHTa TPCHUS
CKOJIbKCHHUSI.

N3mepenne cuibl TpEHUS MOKOS.
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Pemenue 3a1au ¢ ucnoiab30BaHueM GOpMYyIIbl
JUISL CUJTBI TPEHUS CKOJIBKEHUS.

AHanu3 JBM>XKEHUS TEJ TOJIBKO MO JEWCTBUEM
CHJIBI TSIKECTH — CBOOOJIHOTO MaJCHUS.
OOBsicHeHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO MaJICHUs OT MaCChI Tela.

OneHKa BETMYUHBI CUIIbI TATOTEHUS,
JEUCTBYIOIIEN MEKTY ABYMS TE€IIAMHU

(m7st pa3HbBIX Macc).

AHanu3 IBHKEHUSI HEOECHBIX TE

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c uCnosIb30BaHKEM JIOMIOJTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHHN).

Pewenue 3a1ad ¢ MCNIOJIB30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUUISL pacueTa CUJIbI TSKECTH.

AHaNM3 OpUTrMHAJILHOTO TEKCTA,
ONMCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TATOTECHHUSI; BBITIOJHEHUE 3a]JaHUI
0 TEKCTY (CMBICTIOBOE UTCHHE).

Habmoienue u o0cy x1eHUE OTIBITOB
10 U3MEHEHUIO Beca Tella IPU yCKOPEHHOM

JIBUKECHUH.

AHaJ13 yCJIOBUM BO3HUKHOBEHUSI HEBECOMOCTH
U TIEPErPY3KH.

Pewienue 3axad Ha onpeiesIeHNE Beca Tena

B PA3JIMYHBIX YCIOBUSIX.
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AHanM3 cul, 1eWCTBYIONTUX Ha TEJIO,
MOKOSIIIEECs Ha OTIope.
OmnpeneneHne NEHTPa TSHKECTH Pa3IMYHBIX TE

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynee Tena. U3menenue
uMItyabsca. IMmyibe cuesl.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHOE
JIBUKEHUE.

Mexanudeckast pabota u
MOIIHOCTb. PaboTta cun
TSDKECTH, YIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
paboTsl. [ToTeHnmanbpHas
JHEprus Tena, HOAHATOro
HaJl TOBEPXHOCTHIO 3€MJIN.
[loTeHuManbHAs SHEPTUS
CXKaTOU MPYKUHBI.
Kunernueckas sueprusi.
Teopema 0 KHHETHYECKOUN
SHEPruu. 3aKOH COXPaHEHUs
MEXAHUYECKON DHEPTUU

HaOmronenue u o0cyXaeHne ONBITOB,
JEMOHCTPUPYIOIINX NIEpeady UMITYJIbCa

IIPU B3aUMOJIEHCTBUU TEJ, 3aKOH COXPaHEHUS
UMITyJIbCa MPpU a0COIIOTHO YIIPYTOM U
HEYINPYroM B3aUMOJICHCTBUU TEIl.

AHaJIN3 CUTyallMi B OKPYXKAIOIIEH KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPaHEHHUS
UMITYJIbCA.

Pacnio3HaBaHue siBlIeHUS] pEaKTUBHOIO
JBUKCHHSI B IPUPOJIC U TEXHUKE.
[IpumeHneHne 3aKOHa COXPAHEHUS UMITYTbCa
JUISL pacueTa pe3yJIbTaTOB B3aUMOJICHCTBUS TeJ
(Ha mpuMepax HEeyMpyroro B3auMOACHCTBUSA,
YIPYTOTOo IEHTPAILHOTO B3aMMOICHUCTBUS IBYX
OJIMHAKOBBIX TeJl, OJJHO U3 KOTOPBIX
HETIOABUKHO).

Permenwe 3a1a4 ¢ MCMOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCa.

Omnpenenenve pabOTHI CUIIBI YIIPYTOCTH

IIpH TIOIBEME TPY3a C UCIOJIb30BaHUEM
HEMOJIBUYKHOTO M TIOJIBUKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

M3mepenune noTeHnaaIbHOW SHEPTUU YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
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N3MepeHre KUHETUYECKON SHEPTUM Tella

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHIMAJIBHON U KHHETUYECKOW SHEPTUH Tea
[IpY JIBUKEHHUM 110 HAKJIOHHOM TIJIOCKOCTH.
DKcrnepuMeHTalIbHAs IPOBEPKA 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

py CBOOOJHOM I1aJIEHHUU.

[IpyuMeHeHne 3aKk0Ha COXPAHEHUS
MEXaHWYECKON PHEPTUU JIJISl pacueTa

MOTEHIMAJIbHON U KHHETUYECKOW SHEPTHUH Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIrun

Uroro no pazneny

40

Paznen 2. MexaHn4yeckue KoJ1e0aHUA M BOJTHBI

2.1 | Mexanuueckue
KoJIcOaHUSA

7

KoinebaTenrHOE ABIKEHUE.
OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHMIl: mepuo,
4acToTa, aMIUIUTY/a.
MaremaTnu4eckuii u
MIPYKUHHBIA MasSTHUKH.
IIpeBparnienne sneprun
MpHU KoJjiebaTeIbHOM
JIBUKCHHH.

3aryxatomue KoiaeOaHus.
BoinyxeHHbIE KOJICOaHMS.
Pe3onanc

HaoOmronenne xose0auuii o1 1eiCTBUEM CHUIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOAOOHBIX KOJIEOAHU B OKPYKAIOIIEM MUPE.
AHanu3 KosjebaHuii Tpy3a Ha HUTU U

Ha npy>kune. OnpesieneHne 4acToThl
KoJ1e0aH MaTEeMaTHIECKOTO U TIPY>KHHHOTO
MAasITHUKOB.

Habmronenue 1 00bsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TTepUOa
KOJIeOaHMi1 TOIBEIIIEHHOTO K HUTH T'Py3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIeproIa KoeOaHnui
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChI Tpy3a.
HaOmronenue u o0cyX aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH IPY)KHHHOTO MasgTHUKA OT MACChI
rpy3a U KECTKOCTHU TPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B Kau€CTBE MOJIEJCH sl OMHCAHUS
KOJIcOaHMI B OKpYXKaIOIEeM MHUPE.

Pemenue 3ama4, CBSI3aHHBIX C BBIYHUCICHUEM
WJIM OIIEHKOM 4acTOTHI (TIepro/ia) KojaeObaHui
H3zmepenue yckopeHnus c606000H020 NAOeHUs.

2.2

Mexannueckne
BOJIHBI. 3BYK

MexaHn4ecKre BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpostonpHbIE U
TOoIepeyHbIe BOJIHBL. [[TuHa
BOJIHBI U CKOPOCTbD €€
pacrnpocTpaHeHHUs.
MexaHu4eCKHe BOJTHBI

B TBEPJIOM TEJIE,
CEVCMHUYECKNE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa 1
BbICOTa TOHA. OTpaxkeHue
3Byka. MH(pa3Byk u
yIBTPa3BYK

OOGHapykeHue U aHaJIN3 BOJIHOBBIX SIBJICHUN
B OKPYXaIOIlleM MUPE.

HabGnronenue pacnpocTpaHeHUs: TPOI0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEININ) U
OoOHapyXEHHUE AaHATIOTUYHBIX BUIOB BOJIH

B IIPUPO/IE (3BYK, BOJIHBI HA BOJIE).
Brraucienre qMHbBI BOJHBI 1 CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBLHOE OIpeIeICHUE TPaHMUII
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUM.
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YaCTOTHI (B TOM YHCIIE, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX UTHCTPYMEHTOB).
Hab6nronenue u 00bsICHEHHE SIBIICHUS
aKyCTUUYECKOTO PE30HAaHCcA.
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AHaJIN3 OPUTHHATBHOTO TEKCTA, TOCBSIIIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKALIMS, YIIBTPa3BYK

B MEJUIIMHE U JP.); BBITIOJHEHUE 3aIaHU I

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazneny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC IIOJI€ X1 DJICKTPOMATrHUTHBLIC BOJIHbDI

3.1 | DnekrpomMarHuTHOE 6 DIJIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHHi, 000CHOBBIBAIOLINX
1oJjie " DJEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBSI3b AJEKTPUUYECKOTO U MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI 3JIEKTPOMArHUTHBIX BOJIH. DKCIIEpUMEHTAIBHOE U3yYEHUE CBOKICTB
[IIxana >JIEKTPOMAarHUTHBLIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30BaHue C TIOMOIIIBI0 MOOMILHOTO TellepoHa).
3JICKTPOMAarHUTHBIX BOJIH AHan3 peHTT€HOBCKUX CHUMKOB
JUISL COTOBOH CBSI3H. YeJIOBEYECCKOI0 OpraHmu3Ma.
DJIEKTPOMAarHuTHas MPUpoJaa | AHaaus TEKCTOB, OIIMCBIBAIOIIMUX ITPOSABICHUA
ceera. CKOPOCTh CBETA. JJIEKTPOMArHUTHOI'O U3JIyYE€HUS B IIPUPOJE:
BosHoBbIE CBOCTBA CBETA ’KUBBIE OPraHU3Mbl, U3JTyYECHHS] HEOECHBIX TEIN
(CMBICTIOBOE UTEHUE).
Pacrnio3zHaBanue u aHanus3 pa3inyHbIX
MIPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3yuenune BOJIHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM GopMyi
JUI1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIMHBI
BOJIHBI M YaCTOTHI CBETA
Htoro no pazneny 6
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Pasgena 4. CBeToBbIe IBJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHuUs
CBETa

JIyueBast Moz€eIb CBETA.
Hctounuku cgera.
[TpstMmonuHeitHOE
pacrpocTpaHEHUE  CBETa.
3atmenusa Connua u JIyHbI.
Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPaXEHUs
CBeTa.

[Ipenomnenue cera. 3aKoH
npenomMiieHus ceeta. [lonnoe
BHYTPEHHEE OTPAKECHUE
ceera. Mcnosb3oBanue
MOJTHOTO BHYTPEHHETO
OTPaKEHUS B ONTUYECKUX
CBETOBOJIaX

HaburoieHne onpIToB, IEMOHCTPUPYIOIIUX
SIBJICHHE IPSIMOJIMHEIHOTO pacpOCTPaHEHUs
cBeTa (BOBHUKHOBEHHE TEHU U MOJIYyTEHH),

Y UX UHTEPIPETALHUA C UCIIOJIb30BaHUEM
HOHSITHSI CBETOBOTO JIyya.

OOBbsicCHEHUE U MOAECIUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETOBOTO JIy4a OT yrja NaJcHUs.

N3yuyenue cBOKCTB M300paKeHUs B INIOCKOM
3epKaje.

Habmoienre 1 00bsICHEHHE OTBITOB

10 MOJIYYEHUIO U300pa’KEHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmogenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha TPaHULIe Pa3IUYHbIX CPEJl, B TOM YHUCJIE
OMBITOB C TIOJHBIM BHYTPEHHUM OTPAKEHHUEM.
HccenenoBanue 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT yriia NaJeHusl CBETOBOIO JIy4ya
Ha TPaHULIE «BO3TyX—CTEKIIOM.
Pacrnio3zHaBanue sIBICHHUN OTPAXXEHUS U
MPEJIOMJICHUS CBETA B TOBCEHEBHOM KU3HH.
AHanu3 u 00bsICHEHUE SBJICHUSI ONITUYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCOJIb30BAHUEM 3aKOHOB
OTPaXKEHUS U NPEIOMIICHUS CBETa
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4.2 | JIuH3bI U ONITUYCCKUE 6 JIunza. Xox mydeit B muna3e. | [lomyueHune n3o0pa>keHul ¢ MOMOIIBIO
pubOpHI OnTuyeckas cucrema coOuparoIel U pacceuBaIOLIEH JINH3.
¢oroarmapara, MUKpockorna | OmnpeneneHue (pOKyCHOro pacCTOSHUS U
v Teneckorna. ['na3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
ONTUYECKAs CUCTEMA. AHanu3 ycTpoicTBa U MPUHIUIIA JEHCTBUS
bruzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JAJTbHO30PKOCTh doToamnmapara, MUKPOCKOTA, TEIECKOIIA.
N3yyenue mMojienu ria3za Kak ONTHYECKON
CUCTEMBI. AHAJIU3 SBJICHUN OJIU30PYKOCTH
U JaJIbHO30PKOCTH, MPUHIIAIIA JIEHCTBUS
OYKOB
4.3 | PaznoxxeHue 6eoro 3 Paznoxenue 6emoro ceera HaGnronenue pasinoxeHus 6e1oro cera
CBETa B CIIEKTP B criekTp. OnbiTel HptoTOHA. | B criekTp.
CloxeHue CreKTpaibHBIX Hab6nronenue u 00bsiICHEHNE OTIBITOB
BeToB. [lucnepcus ceeta 0 TIOTYYCHHIO OEJIOTO CBETA MPH CI0KEHUH
CBETa Pa3HbIX IIBETOB.
[TpoBeaeHue U 0OBSICHEHUE OTBITOB
10 BOCTIPHSITHIO IIBETA TIPEIMETOB IPH UX
HaAOJFOICHUM Yepe3 IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15
Pa3nen 5. KBanroBbie iBJIeHUA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u O6cyxaenue 1enu onbiToB Pezepdopaa

IIOriaomeHueC CBCTa
aTOMOM

IUIaHCTapHasa MOJACIIb aTOMa.

Monens atoma bopa.
Hcnyckanne v noriomeHme

I1I0 UCCIICA0OBAHHUIO aTOMOB, BBIJIBU?KCHHUC
T'UIIOTC3 O BOBMOJKHBIX PC3YJIbTaTaX OIILITOB
B 3aBUCHUMOCTH OT IIPCAIIOJaracMoro CTpoCHus
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cBeTa aToMOM. KBaHTHI.
JInHenuaTteie CIIEKTPBI

aTOMOB, (HOPMYIHPOBAHUE BHIBOJIOB

U3 pe3yJIbTaTOB OMBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHEeTapHON
MOJIEIM aTOMa U OCHOBAHUU JJIsl TUTIOTE3bI
Bbopa o craiiioHapHbIX OpOUTAX 3JIEKTPOHOB.
Hab6nronenue CruioniHbiX ¥ JIMHEWYaThIX
CIIEKTPOB M3TYyUYCHUS PA3IUUHBIX BEIICCTB.

OOBbsCHEHNE JIMHENYAThIX CIIEKTPOB U3IIyYECHUS

5.2

CrtpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Alb(a-,
0eTa- ¥ raMMa-u3IIy4deHUsI.
Ctpoenue aTOMHOTO s1pa.
Hyknonnas moaemnp
aTOMHOTO sigpa. M30TOmBI.
PagnoakTuBHEBIE
npespauieHus. [lepuon
MoJypacmnajaa aTOMHBIX SJI€p

OO0cy:x1eHnEe BO3MOKHBIX THIIOTE3 O MOJEIIAX
CTPOEHHUS SAIpa.

OmnpeneneHne cocTasa siep 0 33 JaHHBIM
MACCOBBIM U 3apsI0BbIM YUCJIAM U

I10 ITOJIOYKEHHIO B IEPUOIUYECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa sipa u €ro
ITOJIOKEHUS B IIEPUOJUYECKON CUCTEME

IIPU O-PaIUOAKTUBHOCTH.

HccnenoBanne TPEKOB (i-4ACTUIL] ITO TOTOBBIM
doTtorpadusim.

OOHapyXeHHEe 1 U3MEPEHUE PaIuallHOHHOTO
¢doHa ¢ MOMONIBIO T03UMETPA, OIICHKA €T
MHTEHCHUBHOCTH.

AHanu3 6MOJTOrHYeCKMX U3MEHEHUH,
MPOUCXOIAIINX MO IEVCTBUEM
PaIHOAKTUBHBIX U3JIYUYCHUH.
Hcnonbs3oBaHne paAMOaKTUBHBIX U3JIy4EHUI
B MEJUIINHE

59



denepanbHas padodas nporpamma | Pusuka. 7-9 kimaccel (0a30BbIH YpPOBEHb)

5.3 | Snepubie peakuu 7 AnepHble peakuyu. 3aKkoHbl | PemeHue 3a1a4 ¢ UCMOJIb30BAaHUEM 3aKOHOB
COXPAHEHUs 3apsAI0BOTr0 U COXPAaHEHHUSI MacCOBBIX M 3apSAIOBBIX YHCET
MacCOBOI0 YHCEIl. DHEPrUsl | Ha OMpeieNieHUe Pe3yIbTaToOB SACPHBIX
CBSI3U aTOMHBIX sA1ep. CBs3b | peaKiuii; aHaIU3 BO3MOKHOCTH HJTH
MAacChl ¥ DHEPIUU. Peakiuu | HEBO3MOXKHOCTH SJIEPHON PEaKITUH.
CHUHTE3a U JICJIICHUS SED. Or1ieHKa YHEPTUH CBS3HU SIIEP C UCTIOTB30BAHUEM
Ncrounuku 3eprun CosHUa | popMyIibl DWHINTEHHA.
U 3BE31. SnepHas OOcyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. /lericrBus YIIPaBJISIEMOI0 TEPMOSIEPHOTO CUHTE3A.
paanoakTUBHBIX u3nyueHuii | OOCyKaeHne MPEUMYIIECTB U SKOJIOTUIECKIX
Ha JKUBbIE OpPraHU3MBbI po0JieM, CBA3aHHBIX C SIIEPHON SHEPTETHKON
Uroro no pazneny 17
IHoBTOpHTEIbHO-0000IAKOILIMH MOYJIb
[ToBTOpEHUE 1 9 CucremaTuzanus u BrinoHeHune yueOHbIX 3aaHui, TPEOYIOMMX
00o001IeHNE 000011IeHrE TPEIMETHOTO JEMOHCTPAIIMA KOMITETCHTHOCTEH,
CoZepKaHus Kypca COJIEp KaHMS U OTbITa XapaKTEepPU3YIOIINX €CTECTBEHHOHAYYHYIO

busuku 3a 7—9 Ki1accel

NeSITETTHHOCTH,
IPUOOPETEHHOTO

IIPU U3YYEHUU BCETO Kypca
(GU3UKH OCHOBHOTO OOIIETO
oOpa3oBaHHs.

IToaroroBka K OCHOBHOMY
roCyJJapCTBEHHOMY
PK3aMeHy 1o (hu3nKe

JUTST 00Y9arOXCS,
BBIOPABIIMX 3TOT yUE€OHBII
npeaMeT

IPaMOTHOCTb:
— MIPUMEHEHUS TTOJTYICHHBIX 3HAHUN

JUTSI HAYYHOTO 00BSCHEHUST (PU3NIECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IIOBCEJHEBHOM KU3HH U BBISIBIICHUS
(hU3UYIECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHU;

— MIPUMEHEHUST OCBOSHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUN

JUTISL UCCIIeIOBaHUS (PU3UYECKUX SIBIICHUM,
B TOM YHCJIC JJISI POBEPKHU THIOTE3
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Y BBISIBJIEHUS 3AKOHOMEPHOCTEM.

Pemenne pacueTHbIX 3a7a4, B TOM YHCIIE
MPENoIaraonX UCIOIb30BaHue (HU3MIECKIX
MOJIEIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BelonHeHye U 3aiuTa rpynmnoBbIX WIH
WHJUBUyAJIbHBIX IPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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