OJIOBPEHA
penieHueM GeaeparbHOro
y4eOHO-METOIMYECKOT0 O0hEAMHEHUS
o 001eMy 00pa30BaHUIO
(mpotokoun ot 15 centsaops 2022 1. Ne 6/22)

IMPUMEPHAS PABOYASI IPOTPAMMA
YUEBHOI'O TIPEJIMETA «®U3UKA»
AJATITUPOBAHHOHN OCHOBHOM OBPA3OBATEJBHOH
MMPOI'PAMMbBI OCHOBHOTI'O OBILIEI'O OBPA3ZOBAHMUSI
CJABOBUSAIINX OBYUAIOIIIUXCS (BAPUAHT 2)

MOCKBA
2022



COJIEP)KAHUE

[TOACHUTEJIBHASA 3ATINCKA 3
OO0mast xapakTepuCcTHKa yaeOHOTO TIpenmera « Du3nuKay 3
[enu n3yuenus yueOHoro npeamera « Dusukay 4
MecTo yuebHoro npeamera « Pu3nka» B yueOHOM IUIaHE 3)
COJIEP’)KAHUE YUEBHOI'O ITPEJIMETA «®DU3UKA» 5
8 KIacc 5
9 kiace 8
10 kmacc 11
[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A YUEBHOI'O ITPEIMETA
«OU3NUKA» 16
JIngHOCTHBIE PE3yIbTATHI 16
MeranpenMeTHbIe pe3yJIbTaThI 17
[IpenmeTHBIE PE3YNHTATHI 20
8 Kiacc 20
9 xnacc 22
10 xmace 25
TEMATHUYECKOE INTAHUPOBAHUE T10 ITPEAMETY «®U3UKA» 29
8 Kiacc 29
9 knacc 35

10 xacc 41



MOACHUTEJIBHASA 3AIINCKA
OO0masi xapakTepucTUKa y4eOHOro npeamera «@uznka»

Kypc ¢usukun — cuctemooOpa3yronmii aas eCTeCTBEHHOHAYUHbBIX Y4eOHBIX
MPEeIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHIA,
U3y4YaeMbIX XMUMHEH, Ouonoruen, actpoHomueil u ¢puznueckoil reorpadueii. Gusmnka
— 3TO IPEAMET, KOTOPBI HE TOJIBKO BHOCUT OCHOBHOM BKJIa/1 B €CTECTBEHHOHAYYHYIO
KapTUHY MUpPa, HO U MIPEJOCTaBIsET Hauboiee sicHble 00pa3Libl IPUMEHEHUSI HAyYHOT O
METOJIa MO3HaHus, T € crocoda MoIydeHHs JOCTOBEPHBIX 3HaHUM 0 mupe. Hakoner,
¢uzuka — 3TO MNpEeAMET, KOTOpBIM HapsAy € IPYIMMH €CT€CTBEHHOHAYYHBIMHU
npeaMeTaMu JOJDKEH JaTh OOydarolUMCsl MpeNCTaBIeHHE 00 YBIIEKATEIbHOCTU
HAy4YHOT'O UCCJIENOBAHMS U PAJOCTH CAMOCTOSITEIBHOIO OTKPBITHSI HOBOI'O 3HAHUS.

OnHa W3 TIaBHBIX 3a4a4 (PU3NYECKOro OOpa30BaHUSA B CTPYKType OOLIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYyYHOH TPaMOTHOCTU U
MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aroluxcsl, KOTOPbIE B JalbHENIIEM Oy yT
3aHATBL B CaMbIX pa3HooOpasHbIX cdepax aesTenbHocTH. Ho He MeHee BakHOU
3a/layell SBIISETCA BBISBICHHE W TMOATOTOBKA TAJAHTIMBBIX MOJOIBIX JIIOJEH I
MPOJOJIKEHUST 00pa30BaHUs M JalibHEMIIell npodecCuoHanbHON NESITEIBHOCTH B
00JJaCTH €CTECTBEHHOHAYYHBIX MCCJIEIOBAHUA W CO3JAHMH HOBBIX TEXHOJOTHHM.
CoriacHoO  OpPUHATOMY B  MEXKIYHapOAHOM  COOOILECTBE  ONpPEAEIICHUIO,
«EcTecTBeHHOHay4YHass TpPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKa 3aHUMATh
AaKTUBHYIO TPaXIAHCKYI0 TO3UIMI0 IO OOLIECTBEHHO 3HAYUMBIM BOIIPOCAM,
CBA3AaHHBIM C ECTECTBEHHBIMM HayKaMH, MW €ro TOTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UJICSIMHU.

Hay4HO rpamMOTHBIN 4€JIOBEK CTPEMHUTCS y4acTBOBAaTh B apIryMEHTHPOBAHHOM
0OCYXJI€HUH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, UTO
TpeOyeT OT HErO CIIETYIOUIMX KOMIIETEHTHOCTEM:

. HAay4YHO OOBSICHSITH SIBJICHHA,
° OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOIr'0o MCCJICA0BaHMA,
° HHTCPIIPECTUPOBATE AAHHBIC M HCIIOJb30BATL HAYYHLIC JOKA3aTCIILCTBA

JUTSI TIOJTYYEHUST BBIBOJIOBY.

N3yuenune (Qu3MKu crnocoOHO BHECTH pEIIaloNIUil BKIaa B (POPMUpPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH 00YYaIOIHUXCSl.

KoppeknmonHo-pa3BUBarOmMUid MOTEHIIMA ydeOHoro mpeamera «Dusnkay
o0OecrieunBaeT TMPEOJOJICHUS  OOYYArONIMMUCS  CIEAYIONIMX  CHernudUYecKux
TPYJIHOCTEMN, 00YCIIOBJIEHHBIX CJIa00BHUICHUEM:

. OTCYTCTBHME Yy  TIOJABISIONIEIO  OOJBIIMHCTBA  OOYyYaroIIMXCS
BO3MOKHOCTH CAMOCTOSITEIIbHO U OBICTPO BBISIBIISTH MPU3HAKU (PU3NUECKUX OOBEKTOB,
YCTaHABIUBATh PE3yJIbTaThl U1 OCOOCHHOCTH TMPOTEKAHMS (PU3NUYECKUX TPOIECCOB C
TTOMOIIBIO 3PCHMUS;

. 3aMEJIECHHOCTh M (PparMEeHTapHOCTh BOCIHPHUSATHS, HEBO3MOMXHOCTb
L[EJIOCTHOT'O BOCIIPUATHS Psiia OOBEKTOB;
. HeC(HOPMHUPOBAHHOCTD WIIM UCKAKEHHOCTb PsiJIa IPEICTABICHUN;



. HU3KUN YpPOBEHb Pa3BUTHUS MEIKOW MOTOPHKH, 3PUTEIHbHO-MOTOPHOM
KOOpJIMHALUY;

. Y3KHH KPYTo30p U HEOCTATOYHBIN JIJIs1 OMUCAHUS PU3NIECKUX OOHEKTOB,
MPOLIECCOB U ABJIECHUN CJIOBAPHBIN 3aI1ac;

. 0eITHOCTh BOOOpaXKEeHU.

[Ipeoionenne ykKa3zaHHBIX TPYAHOCTEH IOJKHO OCYIIECTBIISITBCS HA KaKIOM
YPOKE YUUTENEM B MPOLECCE TPAMOTHO OPraHU30BaHHOM KOPPEKLMOHHOM padOTHI.

Heaun n3yyenusi yueoHoro npeamera «@usuka

[{enu u3yuenus yue6Horo npeamera « Pu3nka» Ha ypoBHE OCHOBHOTO OOIIETrO
00pa3oBaHUs:

. npuoOpeTeHre HHTEepeca M CTpEeMJICHUS OOydYaromMXcid K HaydYHOMY
M3YyYEHUIO MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE IPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBJIICHUSIM;

. (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3y4YeHHS
OCHOB CTPOCHMS MaTEpHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. (opMHpOBaHUE MPEICTABICHUNA O POJIU (PU3MKHU ISl PAa3BUTHUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE  MPEICTAaBIECHWH O  BO3MOXHBIX  cdepax  Oynymei
npo(hecCHOHANBHON  JIeATENbHOCTH, CBSI3aHHOM C  (U3MKOH, MOArOTOBKAa K
JaJibHENIIeMy 0Oy4YEHHIO B 3TOM HamlpaBiieHUuU. JIOCTH)KEHHE 3TUX 1IeJIel Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHUs 00ECIEUNBAETCS PELLICHUEM CIEAYIOIIUX 3a/1ay:

. npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHUM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. nprUOOpETeHNE YMEHHUI OMUCHIBATh U OOBICHATH (PU3NYECKUE SIBJICHUS C
WCITOJTb30BAHUEM TTOTYICHHBIX 3HAHH;

. OCBOCHHME METOJOB PCIICHUS TMPOCTCHINNX pPACUYCTHBIX 3adad C

HCITOJTB30BaHNEM (PU3NYECKHUX MOJIENEH, TBOPUCCKUX U MPAKTUKO-OPHUCHTHUPOBAHHBIX
3ajady;

. pa3BHUTHE YMCHHUI HAOJI0IaTh TPUPOJIHBIC SIBJICHUS U BBITIOJIHATE OIBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAIBHBIC HCCIECIOBAHMUS C HCIIOJIb30BAaHHEM
U3MEPUTEIHLHBIX TPUOOPOB;

. OCBOCHHE TIPHEMOB PabOThI ¢ HHMOpMaIEel (GU3NUECKOTO COAEPIKAHMUS,
BKJItOYass HMHQPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSIX (U3HKH, aHalu3 W
KPUTHUYECKOE OIICHUBaHNUE WH(POPMAITUH;

. 3HAKOMCTBO €O  cepamu  mpodecCHOHANBHON  JEATEeTbHOCTH,
CBS3aHHBIMH C (U3UKOW, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMHA Ha
JTOCTHKCHHSX (DU3HUSCKON HAYKH.

Koppekunonssie 3aqa4u:

. PasBuTre 3pUTENBHOrO, 3pUTEIBHO-OCA3ATENBHOTO M CIYXOBOIO
BOCIIPUATHS.

. Pa3BuTHe Npon3BOJILHOIO BHUMAHMSL.

. Pa3BuTHne un KOppeKIHs NaMATH.
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° PazButne u KOppeKOus MBICIIMTEJIBHOM JACATCIBHOCTH.

. [Ipeononenue Bepbanuszma.

. Pa3BuTrHe MOHONIOTHYECKON pEUH.

. Ob6oraieHue akTUBHOTO U MTACCUBHOTO CIIOBaps, GOPMUPOBAHUE HOBBIX
TTOHSITUH.

. @opMHpPOBAaHUE HABBIKOB 3pPUTEIBHOTO, 3PUTEIBHO-OCSI3ATEIBHOTO U
CIIyXOBOTO aHaJIn3a.

. @®OopMHUPOBAHUE HABBIKOB OCS3aTEIbHO-3PUTEIBLHOTO OOCIEIOBAaHUS U

BOCIIPUATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelbe(HbIX H300paKeHUI
(WTFOCTpaIni, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, Tpa(UKOB U T.I1.).

. ®opMHUpPOBAaHUE CHELUATBHBIX MPUEMOB OOCIIEIOBAaHUS U U300pAKEHUS
M3y4aeMbIX 00BEKTOB JOCTYITHBIMH CIIOCOOAMHU.

. @opMHpOBaHUE, YTOYHEHUE WIM KOPPEKIMs NPEACTAaBICHUH O
IIpeAMETax U MPOLECCAX OKPYKAKMIEH JEHCTBUTEIBHOCTH.

. Pa3BuTne MEnKON MOTOPUKH U 3PUTEINBHO-MOTOPHOM KOOPAUHALUU.

. COBEpIICHCTBOBAHWE  YMEHUS  3PUTEIBHOM  OPHUEHTHPOBKM B
MHKPONPOCTPAHCTBE.

Mecto yuyeOHoro npeamera « @usuka» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®I'OC OO0 du3zuka sBisieTcst 00s13aTeIbHBIM IPEAMETOM Ha
YpPOBHE OCHOBHOTO 001Iero ooOpaszoBanus. JlaHHas mporpamma IpeaycMaTpUBaeT
u3yuyeHue pU3MKU Ha 6a30BOM ypoBHE B 00beme 238 vacoB 3a Tpu roga (Bapuant 1
AOOII O00) - 06ydenus 1o 2 yaca B HEJICNIO B 7 M 8 Kj1accax M Mo 3 4 B HEACTIO B 9
kiacce. Bapuant 2 AOOOII OOO - o0ydenus o 2 yaca B Heielnto B 8 U 9 kiaccax u
1o 3 u B Hexemro B 10 knacce.

COAEPKXAHHUE YYEBHOI'O ITPEAMETA «®U3UKA»
8 kiace

Paznen 1. ®u3uka u ee poJib B IO3HAHUU OKPY/KAOIIEro MUpa.

®duzrka — Hayka o npupoje SAsnenus npupoasl (MC1) Ousnueckue SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BenuUUHBL. V3MmepeHue ¢uiznueckux BeauuuH. PuU3NyYecKHe
npu6oopsl. [lorpemHocts u3mepeHunilt. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usnka wu Jpyrue ecTeCTBEHHbIE HayKd HU3Y4alOT IPUPOLIY.
EcTecTBeHHOHAyuYHBId METOJ MO3HAHUS: HAOMIOJEHUE, IIOCTAaHOBKAa HAyYHOIO
BOIPOCA, BBIABMKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaeMoro siBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TOMOIIBIO MOJIEJIEH.

JlemoHCTpanum.

1. MexaHnnueckre, TEIUIOBBIC, DJJICKTPUUECKUE, MAarHWTHBIE, CBETOBBIC
SIBJICHUSL.

2. dusndeckre TpUOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHATIOTOBBIM U

M (ppPOBBIM TPUOOPOM.
JlaGopatopHbie pabOTHI U OTBITHI.
1. Omnpenenenre 1eHBI ASTEHUS KA U3MEPUTEITHHOTO TTpUOopa.
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N3mepenue paccTossHui.
N3mepenne oObema JKUIKOCTH U TBEPAOTO Tea.
OmnpeneneHue pa3MepoB MabIX TEJ.

W

S. N3mepenne temmeparypbl NpHU MOMOLIM KUAKOCTHOIO TEPMOMETpA U
JATYUKA TEMIIEPATYPBHI.
6. IIpoBenenne uccnenoBaHus MO MPOBEPKE TUIOTE3BI: JAJIbHOCTH IOJETA

mapuKa, OpOIIEeHHOT0 TOPU30HTATILHO, TEM OOJIbIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepbl ONbITHI, JOKA3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTRA.

JBmxenune dyactul BemecTBa CBA3b CKOPOCTH JIBUKEHHMS YAaCTHI[ C
temnepaTypoir bpoyHoBckoe nBmwxkeHue, auddysus BzaumopeicTBue dYacTuil
BEIIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, KUJKOCTEW W TBEPIABIX
(kpuctamnuyeckux) Ted. B3auMOCBsSI3b MEXy CBONCTBaAaMHU BEILECTB B Pa3HbBIX
arperaTHbpIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJSAPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

JlemoHncTpanum.

1. Habnronenue OpoyHOBCKOTO ABUKEHUSI.

2. Habntonenue nuddysumn.

3. Habmronenne  siBieHW#,  OOBSICHSIOMIMXCS ~ NPUTSHKEHUEM  WIIH

OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.
JlaGopatopHbie pabOTHI U OTIBITHI.

1. Ouenka jaMaMeTpa aroMa METOJOM pPsiIoB  (C  HCIOJIB30BaHUEM
dboTorpaduii).

2. OnpITeI IO HAOJIOCHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OMmBITHI IO OOHAPYIKEHUIO TEHCTBHS CHII MOJICKYJISIPHOTO TIPUTSHKCHUS.

Pa3nen 3. /IBukeHUue U B3aUMOAeCTBHE TeJl.

Mexanuueckoe JABHKEHHE. PaBHOMEpHOE MW HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsii CKOpOCTh IIPU HEPAaBHOMEPHOM JBWKEHMHM. Pacuer myTtw u
BPEMEHU JBUKCHHUS.

SlBnenne wuHepuuu. 3aKOH WHEpUMU. B3anmoaelcTBUE TeEN Kak MNpPUYMHA
M3MEHEHHS CKOPOCTH JBWKEHHU Tell. Macca kak Mmepa HHEPTHOCTH Tena. [lmoTHOCTh
BemecTBa. CBs3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BEIIECTRA.

Cuiia kak XapakTepuCTHKa B3auMojiercTBus Ted. Cuina ynmpyroctd M 3aKOH
I'yka. M3mepeHne cuipl ¢ NMOMOIIBK) JWHAMOMETpA. SIBJIEHUE TATOTEHUS W CHJIA
Tsokectd. Cuna Tspbkectu Ha Apyrux maHetax. (MC) Bec tema. HeBecoMocTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsiMoi. PaBHOzelcTByromas cui. Cuia
TpeHust. TpeHne ckobXeHus U TpeHue nokosi. Tpenne B mpupoje u texuuke. (MC)

JlemoHcTpauuu.

1. Habmronenne MEXaHUUYECKOTO ABMKEHUS TENA.

2 N3mepenre cKkopoCTH MPSIMOJIMHEUHOTO JBUKEHHUS.

3. HaOntonenue siBieHUs1 THEPIUU.

4 Habmnronenune naMeHeHrst CKOpOCTU MPU B3aUMOJICUCTBUU TeJ.

6



5. CpaBHCHI/Ie Macc Mo B3aUMOACUCTBUIO TE.

6. CrnoxxeHre CHUJl, HalPaBJICHHBIX 110 OJHOM IPSIMOIA.

JlaGopaTopHbIie pabOTHI U OTIBITHI.

1. Onpenenenue CKOPOCTH PABHOMEPHOTO JIBU>KEHUS (IIapUKa B )KUJIKOCTH,
MOJIEIH IEKTPUYECKOTO aBTOMOOMIIS U T.11.)

2. Omnpenenenue cpeHENd CKOPOCTH CKOJBXEHUS OpycKa WM MIapHKa I10
HAaKJIOHHOW IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.

4, OnbITHl, AEMOHCTPUPYIONIME 3aBUCUMOCTb pacTshKeHUs (nedopMarivm)
NPYKUHBI OT TPUIIOKEHHOU CHIIBI.

S. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHHS OT

BECAa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBepPAbIX TeJl, dKUAKOCTEN U ra30B.

JaBnenue. CnocoObl yMEHBUIEHUS! W yBEIUYEHUS JaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JaBJIeHUs Ta3za OT oObema, Ttemmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, XKUJIKOCTAMU U ra3zamu. 3akoH [lackans. I[IneBmaTnueckue
MaIllUHbI. 3aBUCUMOCTb JAaBJICHUSI XUJIKOCTH OT TIIyOuHbl. ['HMapocTaTH4YecKuii
napagokc. CooOuaromuecst cocyibl. [ iapaBIniecKue MEXaHU3MBbl.

Atmocepa 3eman u arMmocepHoe aAaBieHue. [IpUunHBI CylecTBOBaHUS
Bo3AymHOM oOonouku 3emsu. OnweiT Toppuuennu. M3mepenue atMmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hepHOTO 1aBJICHHUS.

JelicTBue XKUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO0 BbITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BozmyxorniaBanue.

JlemoncTpanum.
3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mapaBnnaeckunii mpecc.

[IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00beMa MOTrPY>KEHHOW 4YacTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

1. PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IJIaBaHUE WK MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOWIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlaGopatopHbie pabOTHI ¥ OTIBITHI

1. WccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00beMa MOrpyKEHHOM
B JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue BBITAIKUMBAIOWICH CWIbIL, JICUCTBYIOIIEW Ha TEJo,
MOTPY>KEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTHU BBITAIKHUBAIOLICH CHUIIbI, JACHCTBYIOIEU Ha
TEJIO B )KMAKOCTH, OT MacChl TeJa.

oohkwnE



4. OneITB, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUIIBL,
JEMCTBYIOIIEH Ha TENIO B )KUJIKOCTH, OT 00beMa MOTrpy>KEHHOM B )KUJIKOCTh YACTH TeJa
Y OT IUTOTHOCTHU XKUAKOCTH.

S. KoHcTpynpoBanue apeomeTpa WIA KOHCTPYUPOBAHHME JIOAKA H
OIIPENEIICHUE €€ IPY30II0AbEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[TpocTeie MexaHM3MBL: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecHs peluara. IIpuMmeHeHre npaBuiia paBHOBECUS pblyara K OJIOKy. «30510To€
npasuiio» MexaHuku. KIIJ[ nmpocteix MexanuzMoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass dsHeprus. KuHernueckas M NOTCHUMAIbHAs  JHEPIUS.
IIpeBpalieHye OAHOTO BHJIa MEXaHUYECKOW SHEPTHH B APYIroW. 3aKOH COXPAaHEHUs
SHEPIrUU B MEXAHUKE.

JleMoHcTpanuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OMBITHI.

1. Onpenenenue pabOTHI CHIIBI TPEHUSI TIPU PABHOMEPHOM JIBUXKCHUU TeEJla
110 TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yciioBHil paBHOBECHS pblyara.

3. N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

4, N3ydenune 3aKkoHa COXpaHEHHSI MEXaHUYECKOW SHEPTHUU.

9 kJacc

Pa3nen 6. TenjioBbie siBJIeHMSI.

OCHOBHBIC TIOJOXXEHUSI MOJIEKYJIIPHO KHUHETHUYECKOM TEOpUM CTPOCHUSA
BemecTBa. Macca M pa3Mephl aTOMOB W MOJIEKYJ. ONBITHI, MOJATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO KUHETUYECKOU TEOPHHU.

Mogenun TBepAOro, JKHAKOTO W Ta3000pa3HOr0 COCTOSIHUM  BEIEeCTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB ra3oB, XUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYJSIPHO KHUHETHUYECKONH TEOopHH.
CmauuBaHKe U KaMWUISIpHBIE siBJIeHUs TerioBoe paciiupeHue U CkaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUXKECHUS
YaCTHII.

Baytpennsiss  sHeprus. CrnocoObl  HW3MEHEHHSI BHYTPEHHEH  DHEPTUH:
TerIonepeaada U coBepiieHre padboTel. Buasl Termionepenayn: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3JTyUYCHHE.

KomnyecTBo TemmoTel. YaelbpHash TEMIOEMKOCTh BEIIECTBA. 1emIo0OMeH U
TEIJIOBOE PaBHOBECHE. Y paBHEHHE TEIIOBOTO OamaHca. [lmaBieHue m oTBepieBaHme
KPUCTAJUTMUECKUX BEIIECTB. YJelbHas TeruioTa IulaBieHus. I[lapooOpazoBanue u
kongeHcauusa. Mcnapenne. (MC) Kunenue. YaenbHas Teriora mapooOpa3oBaHMSL.
3aBUCUMOCTh TEMIIEPATyphl KUICHUST OT aTMoc(epHOoro paBieHUs. BiaxHOCTh
BO3/yXa.

DHeprusi TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOpaHusl.
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[Ipunuunel paboTbl TemioBbix aBurarenei. KIIJ[ TemmoBoro auraresns.
TennoBble ABUTATENM U 3aluTa OKpyxatoieit cpenbl. (MC)
3aKOH COXpaHEHUS U MPEBPAILICHUS YHEPTUH B TEIUIOBBIX Mporieccax. (MC)

JleMoHcTpanuu

1. Habmoienne 6poyHOBCKOTO IBHXKEHUSI.

2. Hab6nronenue nuddysun.

3. HabmroneHune siBieHU cMaurBaHUS U KAITMJUTIPHBIX SBIICHHIA.

4. HabmtoaeHure TeraoBoro paciupeHust Tedl.

5. W3MeHeHne naBiieHUs raza npyu U3MEHEHUH 00beMa W HarpeBaHUU WU
OXJIaXKICHUH.

6. [TpaBuna u3MepeHus TeMIepaTyphbl.

7. Bunp! Tennonepenayn.

8. OxJnakaeHre Ipu COBEPIICHUN PAOOTHI.

9. HarpeBanue nipu coBepiieHHH padOThl BHEIITHUMU CHIIAMH.

10. CpaBHEHHE TEIJI0O EMKOCTEH pa3INYHBIX BEIIECTB.

11. HaOGmroneHue KumneHus.

12. HaOmroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.
13. Mogenu TemIoBbIX IBUTATEIEH.

JlaGopatopHbie pabOTHI U OMBITHI.

1. OnbITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbITHI IO BBIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KHUAKOCTEH U
TBEPJBIX TEIN.

4. Onpenenenve AaBieHUs BO3yXa B OajUIOHE IIITPULIA.

S. OneITHI, AEMOHCTPUPYIOIIKME 3aBUCHMOCTH JABJICHHUS BO3JyXa OT €ro
o0beMa M HarpeBaHUs WM OXJIAXKICHUS.

6. [IpoBepka TrUMOTE3bl JIMHEMHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KUAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIlepaTyphbl.

1. HaOntonenne u3MeHeHUs] BHYTpPEHHEW SHEpPruu Tejla B pe3yJsibTaTe
TeIJIonepeayr 1 padoThl BHEITHUX CHUJI.

8. HccnenoBanue sBIIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW H
ropsiueu BOJBI.

Q. OnpeneneHrue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM Mpu

TEIJI000MEHE C HArPEThIM METANTUYECKUM UITUHIPOM.

10. Ompenenenue yaenbHON TEIUIOEMKOCTH BEIECTBA.

11. HccnenoBaHue mporiecca CIapeHHs.

12.  Ompenenenre OTHOCUTEIHLHOMN BIAXKHOCTU BO3/IyXa.

13. Ompenenenue yaeabHON TETUIOTHI IJIABJICHUS JIbA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

Onektpuzarnus Tel. J[Ba poja simekTpuyeckmx 3apsaoB. B3ammopeicTBue
3apsOKEHHBIX Tell. 3aKkoH KytoHa (3aBUCHMOCTB CHITBI B3aUMOCHCTBUS 3apsSyKEHHBIX
TEJ OT BEJIMYMHBI 3aPSII0OB U PACCTOSIHHSI MEXK]TY TCIIAMH).

Onektpuyeckoe mojie. HampsokeHHOCTh 3ieKkTpudeckoro moiis. [IpuHiun
CYTEPITO3HIINH YJICKTPUICCKUX TI0JIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocutenu »s5eKTpUdecKuX 3apsaoB. DJIEMEHTAPHBIM SJICKTPUUYECKUNA 3apsijl.
Crpoenue aroma. [TpoBOAHUKH U AUAINEKTPUKH. 3aKOH COXPAHEHUS IJICKTPUUECKOTO
3apsja.

DONEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHMUSI DJIEKTPUUECKOTO TOKAa.
NcTouyHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onextpuyeckas uenb. Cuna  ToOKa.  DJIEKTPUYECKOE  HaIpSIKEHUE.
ComnpoTuBiieHHE POBOAHUKA. Y IETbHOE CONPOTHUBICHUE BENIECTBA. 3aKOH OMa 1is
y4acTka 1enu. [TocinenoBarenbHoe U mapajuieIbHOE COEIMHEHUE MMPOBOIHUKOB.

PaGota w MomiHOCTh 3JeKTpuueckoro Toka. 3akoH JDxoyns— JleHna.
DJIeKTPUYECKUE IENU W MOTPEOUTETN AIEKTPUUECKo 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMo1eiicTBUE TTOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MarauTHOE 1oJie 3eMJIM U €ro 3HaYeHUE JUIs )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHo€ 1oJ€ JIEKTPUIECKOro Toka. [I[pruMeHeHue 3IeKTpOMarHuToB B TEXHUKE.
JlelicTBHE MArHUTHOTO TTOJISI HA POBOIHUK C TOKOM. DJIEKTPOJABUTATEIb IOCTOTHHOTO
Toka. Mcnonmp30BaHHME DIEKTPOABUTATENEN B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpPaHCIOpPTE.

OnbiTel @apanes. SABneHue snekTpoMarHuTHOW MHAyKIuuU. [IpaBuiio Jlenna.
OnekTporeneparop. CrocoObl MOTYUECHHS JICKTPUUECKON SHEPTUHU. DJIECKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

JlemoHncTpauum.

DJIeKTpU3aLus TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA
DIIEKTpOCTaTUYECKAs] HHAYKIIUS.

3aK0H COXpaHEHUS DIECKTPUUECKUX 3apsiIOB.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUU 3JIEKTPUIECKOTO MOJIS.
HcTouyHMKM TOCTOSTHHOTO TOKA.

JIericTBUS DIEKTPUYECKOTO TOKA.

0. DACKTpUYECKUI TOK B KHIKOCTH.

11. T 'a3oBwIil pa3ps.

12. H3mepeHue CUibl TOKa aMIIEPMETPOM.

13. H3mepeHue 2AEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumMmopeicTBHE MOCTOSHHBIX MAaTrHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUS MOIOCOB MarHUTA.
17. MoaenupoBaHU€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
18.  OmmiT OpcTena.

19. MarauTHoe noJsie Toka DJIEKTPOMArHuT.

20.  JleiicTBHE MarHUTHOTO IOJISl HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUraTeNb MOCTOSHHOTO TOKA.

22. UWccnenoBaHue sIBICHUS dJIEKTPOMArHUTHOM UHIYKITUH.

HOooo~NoOOTkwWNE
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23.  Omnprter dapanes.

24. 3aBHCHMOCTb HAmpaBiCHHUs MHIYKIMOHHOTO TOKAa OT YCJIOBHUH €ro
BO3HUKHOBEHHUSI.

25.  DJexTporeHepaTop MOCTOSHHOTO TOKA.

JlabopaTopHbIie pabOTHI U OTIBITHI.

1. OnpiTel MO HAOMIOAEHUIO AJIEKTPHU3aUMU TEJl HHIYKIHEH U MpHU
CONPUKOCHOBEHHH.

2. HccnenoBanue JEHCTBUS DJIEKTPUYECKOrO IOJS HA NPOBOJHUKUA U
TUDJIEKTPUKU.

3. C6opka u npoBepka padOoThI JIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.

4. W3mepeHue U peryiupoBaHUe CUJIbl TOKA.

S. W3mepenue u peryiupoBaHue HaIlPsHDKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

7. OnpITHI, JEMOHCTPUPYIOIIHNE 3aBHCUMOCTb IIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOLAAM IONEPEYHOIO0 CEUYECHHS U
MaTepuaa.

8. [IpoBepka mnpaBuia CIOXKEHUS HANPSDKEHW TMPU MOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

9. [IpoBepka mpaBuia A CHIIBI TOKA MNPU MAPAUIETBHOM COEIMHEHHH
PE3UCTOPOB.

10.  Omnpenenenne pabOThI IEKTPUISCKOTO TOKA, HAYIIETO Yepe3 pe3ucTop.

11. OrmpeneneHre MOIIHOCTU DJIEKTPUYECKOTO TOKA, BBIICISIEMOW Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, UAYIIETO Yepe3 JaMIOouKy, OT
HANpsHKECHHS Ha HEW.

13.  Ompenenenue KIIJl narpeBarens.

14.  HccnemoBaHWe MAarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. H3yyeHue MAarHUTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TIPU HX
00bEIMHEHUU U Pa3JICTICHUH.

16. HccnemoBanue MEeHWCTBHS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

17.  OmeITel, IEMOHCTPHUPYIONINE 3aBUCHUMOCTh CHJIBI B3aWMOJICHCTBUS
KaTYIIKA ¢ TOKOM M MarHWTa OT CHJIBI TOKA M HAMPaBJICHUS TOKA B KaTYIIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue u u3y4eHue paboThl JIEKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBuraTebHON yCTAaHOBKHU.

21.  OmnbpITel MO WCCIEIOBAHUIO SIBJICHUS DJICKTPOMATHUTHON WHIYKIIMH:
MCCJIEIOBaHNE N3MEHEHU 3HAUCHUS U HAMPaBIICHUS WHIYKIIMOHHOTO TOKA.

10 xnace
Pa3nena 8. Mexannueckue siBJeHHUS.
Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MpPAMOJIMHENHOE
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nerokeHue. HepaBHoMmepHOe NpsMoOsMHEWHOE ABrkeHue. CpenHss U MIHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIHHEHHOe aBmkeHune. (CBoOOgHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMXEHUE MO OKpYKHOCTH. llepuon m yacrora oOpamieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMuTENbHOE YCKOPEHHUE.

IlepBbiii 3axk0oH Hprorona. Bropoi 3akon Herotona. Tperuit 3akoH HproToHa.
[IpuHIMI CYyNIEPIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: Cuila TPEHHsI CKOJIBKEHUs, Cuia
TPEHUS NIOKOS, IPYTHE BUJIbI TPEHUS.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHE CBOOOIHOIO
naaeHus. Jsuwxenue miuanetr Bokpyr Comnua. (MC) IlepBast kocMuyeckasi CKOpOCTb.
HeBecoMoCTh 1 IEperpy3KH.

PaBHOBecue maTepHaibHOM TOYKH. AOCOIIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmvnynec Tena. M3menenne mmmyisbea. Mmysibe CHilbl. 3aKOH COXpaHEHUs
ummnyibca. PeaktuBnoe asuxenue. (MC)

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, YIIPYTOCTH, TPEHUS.
CBs3p sHepruu u  pabotTel. [loTeHumanbHash »HeEprus Tena, MOAHITOrO HaJ
IIOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrUs C:KaTou Npyx uHbl. KnHeTnueckas
sHeprusd. Teopema O KMHETHMYECKOW 3HEPruu. 3aKOH COXPAaHECHHsS MEXaHUYECKOU
DHEPIUHu.

JlemoHncTpauum.

1. Hab6nronenne MexaHn4ecKoro IBKEHHS Tela OTHOCUTENBHO Pa3HbIX TE
OTCYeTa.

2. CpaBHeHue TyTed M TPAGKTOPHUM JBHKEHHUS OJHOTO U TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne CKkOpoCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHMUS.

4, HccnenoBanne nmpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaOnronenue ABMKEHUsI TeJla MO OKPYKHOCTH.

6. HaOnronenne MeXaHMUYECKUX SBJICHUM, MPOUCXOJAIIUX B CHCTEME

orcuera «Tenexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHUTEJIBHO
KaOuHeTa (PU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JEHCTBYIOIICH Ha HEro
CHJIBI.

8. Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEII.

Q. N3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepemaua umirysbca Mpy B3aUMOICUCTBUH TEII.

11.  IIpeoOpa3zoBaHUs SHEPTHH MPU B3aUMOJICUCTBUU TEIL.

12.  CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.
14. HabGnroaeHue peakTUBHOIO JIBH)KCHUSI.

15. CoxpaHeHHre MEXaHUYECKOM SHEPTUU MPU CBOOOAHOM IaJIEHUU.
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16. CoxpaHeHHE MEXaHMYECKOM OSHEpPruuM Ipu JABWKEHUM Tela I0J
JNEUCTBUEM IIPYKUHBI.
JlaGopaTopHbIie pabOTHI U OTIBITHI.

1. KoncTpynpoBanue Tpakra i pa3roHa M JaJbHEUIIETO PAaBHOMEPHOTO
JBYKEHUS [IAPUKA WIH TEJIEKKH.

2. Ompenenenre cpeaHEl CKOPOCTU CKOJBKEHUS OpycKa WM JABUKCHUS
[IAPUKA 10 HAKIOHHOU IUIOCKOCTH.

3. OmnpeneneHne yCKOpEHHs Teja NPU PABHOYCKOPEHHOM JIBMXKCHHM I10
HAKJIOHHOW IIJIOCKOCTH.

4. HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJbHOW CKOPOCTH.

S. [IpoBepka rumoTe3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHUU 0€3

HaYyaJIbHON CKOPOCTH ITyTH OTHOCATCS KaK Psii HEYETHBIX YUCEIL, TO COOTBETCTBYIOILIHAE
ITPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS] CKOJBXEHHS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenre Ko3hPUIMEHTa TPEHUS CKOJIBXKEHUS.

8. Omnpenenenne KeCTKOCTU PYKUHBIL.

9. Omnpenenenre pabOThI CHUIIBI TPEHUS MIPH PABHOMEPHOM JBIKEHUU TeTa

10 TOPU30HTAIBHON MTOBEPXHOCTH.

10. Ompenenenue pabOTHl CHJIBI YOPYTOCTH TpPU TOJBEME Tpy3a C
MCII0JIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarenbHoe npmxenre. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMIUIMTyJAa. MaremMaTudyeckuil U NpPYKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIruu MpH KOoJIeOaTeIbHOM ABUKECHHUHU.

3aTyxaronme KOJieOaHus. BrinyxneHHbie KOJieOaHus. Pe3onanc.
Mexanunueckue BoaHbl. CBOMCTBa MeXaHWYECKUX BOJIH. [IpononbHbIe M TonepeyHbIe
BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ PaCIpOCTpaHEHUs. MeXaHM4YeCKue BOJIHBI B
TBEPJIOM Telie, cericmuueckue BoJiHbl. (MC)

3Byk. ['pomkocTh 3Byka u BbicoTa ToHA. OTtpaxkenue 3Byka. MH(ppa3Byk u
YIBTPa3BYK.

JlemoHncTpauum.

1. HaOmronenne koseO0aHMii TeNl MO IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3. HabGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4, Pacnpoctpanenuie npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJENH).

5. Habmnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30OHAHC.

JlaGopatopHbie pabOTHI U OTBITHI.
1. Omnpenenenre 4YacTOTBl W TEpHOJAa KOJEOAHWMH MaTEeMaTHYECKOTO
MasTHHKA.
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2. Omnpenenenre 4acTOThl U Meproa KojieOaHUM NPYKUHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCHUMOCTH TIEpHOJIa KOJEOAHWH TOJBEIMICHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

4, Uccnenoanne 3aBUCUMOCTH MEpHOJa KOJIEOaHUN  MOPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHUOJia KOJeOaHul rpy3a, MOJIBEMIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH Iepuojia  KoyieOaHUM
NPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a U >KeCTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Pazgea 10. DneKTpoMardHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTPOMarHuTHble  BOJHBL.  (CBONCTBa

AJIEKTPOMAarHuTHeIX BoJIH. Illkana »snekTpoMarHWTHBIX BOJIH. Mcmosb3oBaHue
ANIEKTPOMATHUTHBIX BOJH JJII COTOBOM CBSI3U. DJIEKTPOMAarHUTHas NPHpPOJAA CBETA.
Cxopoctb cBeTa. BOoJIHOBBIE CBOMCTBA CBETA.

JlemoHncTpanum.

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOIMCTBA CBETA.

JlaGopatopHbie pabOTHI U OMBITHI.

1. N3ydeHune CBOMCTB AJEKTPOMATrHUTHBIX BOJH C TOMOIIBIO MOOUIIBHOTO
tenedona.

Pasznen 11. CBeToBbIC SIBJICHHS.

JlyueBast monens cBera. Microunnku ceerta. [IpsMonnHeitHOe pacipocTpaHEHUE
ceera. 3atmenuss Connna u Jlynel. OtpaxkeHue cBera. [limockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akOH TpeloMIIeHUs cBera. [lonHoe BHYTpeHHeEE
oTpaxkeHue ceta. Mcrnonb30BaHre MOJHOTO BHYTPEHHETO OTPAXEHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xop nydeit B nuH3e. Ontuyeckas cucrema GpoToarnapara, MUKpOCKONa
u teneckona. (MC) I'na3 kak onTuueckasi cucteMa. bnm3opyKkocTh U 1aIbHO30PKOCTb.

Paznoxenue Oenoro cBera B croekrp. Omnbitel HbtoToHa CrioxeHue
CHEKTpaJbHBIX IBETOB. JlHcnepcus cBeTa.

JemoHncTpanum.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tosrydyenne n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuueckuid CBETOBO/I.

Xon ay4eil B cobuparoiiei InH3e.

X0 Iy4e B pacCerBaroIIeH JUH3E.

[Tonyuenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
0. Mopgens riasa.

11. PaznoxeHue 6eoro cBeTa B CIIEKTP.

RO~k wWNhE
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12. TlomyuyeHue O6€IOT0 CBETA MPU CIIOKEHUH CBETA PA3HBIX I[BETOB.
JlaGopaTopHbIie pabOTHI U OTIBITHI.

1. HccnepoBanue 3aBUCMMOCTH YIJla OTPAXKEHUsSI CBETOBOIO JIyda OT yIJia
MaJCHUs.

2. N3yuyeHune XxapaKTEepUCTUK U300paK€HUs MIPEAMETa B INIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa IIPEJIOMIIEHHS CBETOBOIO JIy4a OT yIJia
MaJICHUSI HA TPAHULIE «BO3yX—CTEKIIO».

4, [Tonyuyenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.

S. Omnpenenenre GOKyCHOTO PaCCTOSIHUS U ONTUYECKOM CUIIbI COOMparolei
JIUH3BI.

6. OMnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnBITHl O BOCTIPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUU Yepe3

[[BETOBBbIE (PUIIBTPBHI.

Pazgea 12. KBaHTOBBIC SIBJICHUS.

Omneitel Peseppopna m mnanerapnas monenb aroma. Moxens aroma bopa.
Hcenyckanne u nornouenre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTH anbda, 6eTa U ramma-usinydeHus. CTpoeHHe aTOMHOTO sipa.
Hyxiionnast monens atoMHOro siapa. M30Tonsl.

PannoaktuBHble npeBpamnienus. [lepuon nomypacnana aTOMHBIX Anep. SnepHeie
peakuuu. 3aKOHBI COXPAHEHHUS 3apAIOBOIO M MACCOBOIO YHUCEI. DHEPIUs CBA3HU
aToMHBIX sfep. CBs3p Maccel M 3HEpruu. Peakiuu cuHTE3a W JACICHHS SEp.
Ucrounuku 3neprun. Connna u 38e31. (MC)

AnepHas osHepreruka. JIeHCTBHS pPaAMOAKTHBHBIX M3IyYEHHH Ha JKHUBBIC
opranusMmsl. (MC)

JlemoHCTpanum.

1. CrieKTphl U37Ty4€HHUs U MOTJIOMIECHUS.

2. CrexTpbl pa3IM4HbIX Ta30B.

3. CnexTtp Bogopo/a.

4, Habmnronenue tpexoB B kamepe Busbcona.

S. PaboTa cueTunka HOHU3HUPYIOLIUX U3ITYyUYEHUH.

6. Peructparnus u3inydeHus IpuUpOIHBIX MHHEPAJIOB U MPOIYKTOB.

JlaGopatopHblie pabOTHI U OMBITHI.

1. Habmoienne CrtomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUeHUSI.

2. HccnenoBaHue TPeKOB: U3MEPEHHUE HSHEPTHUHM YACTHUIBI IO TOPMO3ZHOMY
nyTH (1o ¢poTorpadusim).

3. N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO 0O0OIIAIOIIMIT MOAYJTH MPEHA3HAYEH JIJISI CHCTEMATH3aIluU |
00001IEeHHS TPEAMETHOTO COACP KAHUS U OIBITA AESITEIIbHOCTH, IPUOOPETEHHOTO IPU
M3YYEHUU BCEro Kypca (GU3MKU, a Takxke [ MNOAroTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY JK3aMEHy IO (Qu3MKe IJis1 O0ydJarolmuxcs, BBIOPABIIMX 3TOT
y4eOHbIN NpeIMET.

[Ipy u3y4eHUM AAHHOTO MOJIYJIA PEaTU3YIOTCd M CHUCTEMATU3UPYIOTCS BU/IbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
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METANpeIMETHBIX  IUJJAHUPYEMbIX  pe3yslbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB WCCIICOBAHUS
SBJICHUM TIPUPOABI W TEXHWKH, OBJIAJCHHEC YMCHHUSIMH OOBSCHATh (PU3HUECKUE
SIBJICHHSI, TPUMEHSIS IOTyYE€HHBIC 3HAHUS, PEIIaTh 33/1a4H, B TOM YHCIIC KAYCCTBEHHBIC
1 DKCIIEPUMEHTAIbHBIC

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealn3yercs 3a
CYET TOTO, YTO OOYJArOIINECS BHITIONHSIOT 3aJaHusI, B KOTOPBIX UM MPEAJIaraeTcs:

. HAa OCHOBE MOJYYEHHBIX 3HAHUU pacro3HaBaTb U HAYYHO OOBICHSTH
(bu3ndecKue SBIECHUS B OKPYKAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;

. UCIOJIb30BaTh HAy4YHbIE METObI UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUM, B
TOM YHCIIE JUIsl IPOBEPKHU TUIOTE3 U MOJTYUYEHUsI TEOPETUUECKUX BBIBOIOB;

. OOBSACHATH Hay4yHble OCHOBBI HauOoliee BaXXHBIX JOCTHXKEHUU
COBPEMEHHBIX TEXHOJIOTUH, HapUMep, MPAKTUYECKOTO MCIOJIb30BaHUS Pa3IMYHbIX
HMCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA MTPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX
BHJIOB DHEPTHUH.

Kaxxgast u3 TeM 1aHHOTO pa3zesnia BKII0YaeT SKCIIEPUMEHTATLHOE UCCIIEIOBAHNE
obobmaromiero xapakrepa. Pa3nen 3aBepiiaercsi MPOBEICHUEM JTHUArHOCTUUECKON U
OILICHOYHOM paboThI 32 KypC OCHOBHOM IITKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
HPEIMETA «®PU3UKA»

JINYHOCTHBIE Pe3yJIbTAThI

[TaTproTHYECKOE BOCIIUTAHHUE:

° NPOSIBIECHUE HHTEpPECAa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hu3NUecKoi HayKu;

° IIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB.

['paxxiaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

° TOTOBHOCTh K aKTUBHOMY y4acTHUIO B 00CYKIeHUU
OOIIIECTBEHHO3HAYMMBIX W DJTHUYECKUX MPOOJEM, CBS3AHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUXKEHUN PUUKY;

° OCO3HAHHE BAXXHOCTHU MOPATbHO-3TUUYECKUX MPUHIIUIIOB B JIEATEILHOCTH
YYEHOTO.

DCTEeTUUYECKOE BOCIIUTAHUE:

° BOCIIPHUATHE  OCTETHYECKUX  KauecTB  (U3MYECKOM  HaykW: e

FapMOHHUYHOI'O ITIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH

[{eHHOCTH HAYYHOTO MTO3HAHUS:

° OCO3HaHWE IEHHOCTH (U3MYECKON HAYKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAaHKWS MHpPA, OCHOBBI PAa3BUTUSl TEXHOJOTHM, BaXXHEHUIIECH COCTABISIOLIECH
KYJIbTYDBI;

° pa3BUTHE HAYYHOM JI0003HATEILHOCTH, HHTEPECa K UCCIEA0BATEIbCKOM
NEATEIbHOCTH

dopMupoBaHUE KYJIbTYPhI 30POBbSI U IMOIIMOHAIIBHOTO 0JIArOMOTyYHs:
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° OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJOTMUYECKOM MHUpPE, B&XKHOCTH MPaBUJl OE30MacCHOTO MOBEACHHS Ha TPAHCIIOPTE,
HAa JIOpOrax, C 3JEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHHUEM B JOMAITHHUX yCIOBHSIX;

° chOpMUPOBAHHOCTh HaBBbIKa pediiekcuu, MpU3HAHHE CBOETO MpaBa Ha
OLIMOKY M TaKOTr'o K€ IpaBa y Apyroro 4eaoBeKa.

TpyoBoe BOCIIUTaHUE:

° aKTUBHOE y4YaCTHE B PEUICHUM MPAKTHYECKHUX 337a4 (B paMKaX CEMbH,
IIKOJIBI, TOpoJa, Kpasi) TEXHOJOTMYECKOM M COLMaIbHOW HaIpaBIEHHOCTH,
TpeOyIOIIMX B TOM YHCIIE U PU3NUECKUX 3HAHUM;

° MHTEpEC K TMPAKTHYECKOMY H3YYCHHIO TMpodeccuii, CBSI3aHHBIX C
(hU3UKO.

DKOJIOTMYeCcKoe BOCIIUTAHUE:

° OpHUEHTAIMsI Ha IpUMEHEHNe (PU3NYEeCKUX 3HAHWM JIJIS PEIICHUs 3a/1ad B

00JIaCTH OKpYXaroLel Cpeibl, INIAHUPOBAHUS MOCTYIIKOB MU OLEHKH MX BO3MOXHBIX
IIOCJIEICTBUM JIJIs1 OKPY KAIOLIEH CPENBI;

° OCO3HaHUE IN00AJIBHOTO XapaKTepa 3KOJOrMYECKUX MPOOIIEM U IyTeH X
pereHns

Apnanranus 0O0ydarlerocss K HU3MEHSIOUMMCS YCIOBUSIM COLMAJIbHOM U
IIPUPOTHOU CPEIBI:

J MOTPEOHOCTh BO B3aWMOJECHCTBUM MPU BBINOJHEHUU HCCIEIOBAaHUN U
IPOEKTOB (PM3UYECKOM HANIPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHUX;

° IIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEATEIIbHOCTD;

° HOTpEeOHOCT, B  (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMyIUpOoBaTh UIEH, IOHATHS, TUIIOTE3bI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

] OCO3HaHUE Je(UUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B
00JacTH (PU3HKHY;

° MJIAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3HUECKUX
3HAHUM;

° CTPEMJIEHUE AHAIM3UPOBATh M BBIABILATH B3aUMOCBSI3M TPUPOIBI,
001IeCTBa U PKOHOMUKH, B TOM YUCJIE C UCIOJIb30BAHUEM (PU3NUYECKUX 3HAHMIA;

° OIIEHKA CBOMX JCHCTBHM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,

BO3MOYKHBIX TJIO0QTBHBIX TTOCIICICTBU.

CrnenuajbHble JUYHOCTHDBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICICHUIO U JuddepeHIauu KapTUHbBl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aIuy;

° AMOITMOHAJILHO-IIEHHOCTHOE ~ OTHOIIIEHHWE K OKpY’KawIlIel cpeje,
HEO0OXOMMOCTHU €€ COXPAaHEHUS U PAIMOHATILHOTO UCTIOJIb30BaHMUS;

° yMeHue (OpMHpPOBATH JICTETUYECKHE YYBCTBA, BIEYATICHUS OT
BOCITPHUSATHS TIPEIMETOB U SIBJICHUIA OKPY’KAFOIIETO MHUPA.

MeTanpeaMeTHbIe pe3yJbTaThl
YHuBepca/ibHbIe I03HABATEIbHbIE JeliCTBHS.
Bbazosvie nocuueckue oeticmeusi.:
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(] BBIABJIATD MW XAPAKTCPHU30BATHL CYHMICCTBCHHLIC IIPHU3HAKH 00BEKTOB

(s1BNIEHUIA);

° YCTaHABIWBATh CYIIECTBCHHBINH MPU3HAK KIACCH(PUKAIMHA, OCHOBAHUS
U1t 000OIIEHUS U CPABHEHUS;

° BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PpPacCMaTpPUBACMBIX
(dakTax, JaHHBIX U HAOIIOICHUSX, OTHOCSIITUXCS K (DU3UYECKUM SIBJICHUSM;

° BBISIBIIATh NTPUYMHHO-CJICACTBEHHBIC CBSI3U MPH M3YYEHUN (U3UUECCKUX

SBIICHUH W TIPOIECCOB; JeJIaTh BBIBOABI C HCIIOJB30BAHUEM JICAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHHA, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX (PH3UIECKIX
BEJIMYWH;

o CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemieHuss ydeOHOW (U3nUecKou
3ajaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEUICHMSI, BEIOOP HanboIIee MO IX0SIIero
C Y4ETOM CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPUERB)

basosvie uccneoosamenvckue oeticmaus:

o HCITOJTB30BaTh BOMPOCKHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT TIO3HAHUS;

o OPOBOAWTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (PU3WYECKHI SKCIEPUMEHT, HEOOJBIIOEe HCCISAOBaHNE (PU3UUECKOTO
SIBJICHHSI,

o OLICHMBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTHh HH(OpMaIuIo,
ITOJIYYEHHYIO B XOJI€ HCCIIEIOBAHUS WUJIU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO  (pOPMYJIUPOBAaTh  00OOIIEHUS W  BBIBOJBI 110
pe3yJsibTaTaM NpOBEAEHHOTO HAOIOAEHUS, OIIBITA, UCCIEIOBAHNUS;

o IPOrHO3UPOBAaTh BO3MOXKHOE JajbHeillllee pa3BuTHE (PU3HMUECKUX

IIPOLIECCOB, a TAKXKE BBIABUTATh MPEAMNOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHIX
Y KOHTEKCTax

Paboma ¢ ungopmayueii:

o MPUMEHSTH Pa3IUYHbIE METOAbl, UTHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U
otOope MH(pOpPMAIMU WU JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (pu3nyecKon
3a/1auu;

o aHAJIN3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MH(DOPMAIUIO
Pa3IMYHBIX BUIOB U POPM MPEICTABICHHUS;
o CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (HOpMY MpeICTaBICHUS

uHDOpMAIMU W WIIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIOXHBIMH CXEMaMH,
auarpaMMaMu, MHOUM rpaduKoil U UX KOMOMHAIUSIMU

YHuBepcajibHble KOMMYHUKATUBHBIE 1eCTBUS

Oobwenue:

o B X0JIe 00CYyXIeHHUs Y4eOHOro MaTepuala, pe3yJbTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIMPOCH MO CYIIECTBY OOCYXKIAaeMOW TEeMbl W
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha peIIeHWe 3aJadyd MW TOJJCp’KaHUe
01aroeIaTeIbHOCTH OOIICHUS;

o CONIOCTABJISATh CBOM CYXIEHUA C CYXACHUSMH JPYTHX YYaCTHUKOB
auanora, OOHapyXUBaTh pa3auvue U CXOJCTBO MO3ULINN;

o BBIPaKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

o nyOJUYHO TMPEACTAaBIATh PE3YJbTAaThl BBINOJHEHHOTO (PU3NYECKOTO
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OTbITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI, TPOCKTA)
Cosemecmuas desamenbHOCMb (COMPYOHUUECmB0):

o IIOHMMAaTh W  MUCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOW U
WHANBUAYAIbHON pabOThI MPHU PEUICHUH KOHKPETHOU (PHU3HUECKOi MpoOIeMbl;
) IIPUHAMATB LIEJIU COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBATh JEHCTBUS

mo e JOCTIKEHUIO: pPACTpPENeisaTh POJH, OOCYXIaTh MPOIECCH W PE3yJIbTaThI
COBMECTHOM pabO0ThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

[ BBIIIOJIHATE CBOIO HaCThb pa6OTI>I, A0CTUTasd KA4YCCTBCHHOTI'O PC3YyJIbTaTa I10
CBOCMY HaAIIPABJICHUIO 1 KOOPAUHHUPY CBOU I[CﬁCTBPI)I C APYT'UMH YICHAMH KOMAaHbI,
[ OLCHUBATH KA4CCTBO CBOCT'O BKJIaJda B O6HII/Iﬁ IMPOOYKT IIO KPpUTCPHUAM,

CaMOCTOSATENbHO CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aHUMOICHCTBHUS

YHuBepcaJbHbIe peryJasiTuBHbIE 1eCTBUS.

Camoopeanuzayus:

o BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTs petieHust (PU3NYECKUX 3HAHUM;

o OPUEHTHPOBATHCSI B PA3JIMYHBIX MOAXOJAaX MNPUHATHS PEIICHUH
(MHOUBHyaTbHOE, IPUHSATHE PEUICHUSI B TPYIIIE, IPUHATHE PEIICHUIN TPYIIION);

o CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelieHus (U3nyeckor 3amaauu
WU TUJIaHA HCCIEIOBAaHUSI C YUYETOM HMEIOUIUXCS PECYpCOB M  COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MPEIJIAracMbI€ BAPUAHTHI PEIICHMUIA;

o JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxoumponw (pegnexcus):

o JlaBaTh aJICKBATHYIO OIEHKY CUTYallUU U TIpejiaraTh IiiaH €€ U3MEHEHUS;

o OOBSACHATh TMPUYUHBI JIOCTHKEHUS (HEJIOCTHKEHHUSI) pPE3yJIbTaTOB
JeSITeILHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OIIBITY;

o BHOCUTH KOPPEKTUBBI B JIESITEILHOCTD (B TOM YHMCJIE B XOJ BHITIOJHEHUS

(U3MYECKOr0 HCCIENOBAHMS WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOATENLCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM.
IMOYUOHATbHBIU UHMENTEKN.
o CTaBUTh ce0s1 HA MECTO JIPYTOro 4eJIOBeKa B XOJI€ CIopa WK AUCKYCCUU

Ha HAyYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.
Ilpunamue cebs u opyaux:
o IPU3HABATH CBOE IIPABO HA OMIUOKY MPH peIIeHUHN GU3UIECKUX 3a]1a4 UK
B YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYTroro.

CneunajnbHble MeTANPeAMETHbIE Pe3yJIbTAThI:

° WCMOJIb30BaTh  COXPAHHBIE AHAIM3ATOPBl B  Pa3IMYHBIX  BHUJAAX
nesTenbHoCTH (YaeOHO-TI03HABATEILHOM, OPUEHTHPOBOYHOMU, TPYOBOM);

° IPUMEHSITh COBPEMEHHBIEC cpeacTna KOMMYHHUKAIIUU u
TU(PIOTEXHUUECKUE CPEJICTBA;

° OCYIIECTBIISITh MPOCTPAHCTBEHHYIO u COIMATIbHO-OBITOBYIO

OpPUEHTUPOBKY, 00J1a1aTh MOOUIBHOCTHIO;
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° OPUMEHATh HpHEMbl OTOOpa M CHUCTEMaTH3alluyd MaTepuana Ha
ONPEIEICHHYIO TEMY;

° BECTH CaMOCTOSITEIBHBIN MTOUCK WH(OPMAITHH;

° peoOpa30BbIBATh, COXPAHITH U TIEpeiaBaTh MH(POPMAITHIO, TTOTYICHHYIO
B pe3yibTaTe YTCHUS WU ayIUPOBAHUS;

° MPUHUMATh Y9acTHE B PEUEBOM OOIIEHUHU, COOJIFOIasi HOPMBI PEUYEBOTO
ITUKETA;

° aJICKBaTHO WCIIOJIB30BaTh JKECTHI, MHMHKY B IIPOILIECCE PEUYEBOTO
OOILIEHHUS;

° OCYIIECTBIISAITh ~ PEUEBOM  CaMOKOHTPOJIb B  Ipolecce y4deOHOH
JESTEIIFHOCTH U B TIOBCETHEBHON KOMMYHHUKAITUH;

° OIICHMBAaTh CBOIO peYb C TOYKH 3PCHHSI €€ COJEP’KaHUA, S3BIKOBOTO
odopMIICHUS;

° HaXOJIUTh TPAMMAaTUYECKHE U PEUYCBBIC OIMMOKH, HEAOUYECTHI, HCTIPABIIATh
ux;

° MJIaHUPOBATh, KOHTPOJUPOBATh W OIICHUBATH Yy4YeOHBIC ICHCTBUSA B

COOTBETCTBHH C ITOCTABJICHHOMN 3az[atleﬁ N YCJIIOBHUSAMMU €€ pcain3aluu.

IIpeamMeTHbIe pe3yabTaThl
8 kiacc

[TpenmMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHMN:

° UCIIOJb30BaTh MOHATHS: (PU3MUYECKHME U XUMUYECKHE SIBIICHUS;
HaOJII0JIeHUE, HKCIEPUMEHT, MOJEIb, TMIOTE3a; €AMHULBI (PU3MUYECKUX BEJIUYMH;
aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BElecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE);
MEXaHUYECKOEe JIBKEHUE (paBHOMEpPHOE, HEpaBHOMEpPHOE, NPSIMOJIUHEIHOE),
TPAeKTOpHsi, paBHOJEHCTBYIOIIas cwi, aedopmanus (ynpyras, IulacTHYecKas),
HEBECOMOCTbH, COOOIAIOIINECS COCYAbL;

° paznuyaTth siBJieHUd (AU y3usi; TEMIOBOE ABUKEHUE YACTHUI BEILIECTBA;
PaBHOMEPHOE ABMKEHUE; HEPABHOMEPHOE ABMKEHUE; UHEPLIUS; B3aUMOJIEHCTBHE TE,
paBHOBecHE TBEPABIX TeNl C 3a- KPEIUIEHHOW OChIO BpalleHMs; Mepenaya J1aBJICHUS
TBEPIABIMU TEJIAMHU, KUIAKOCTIMU U razaMu; aTMOc(epHOe JaBJICHUE; TUIABAaHUE TEll;
MPEBPAIICHHS] MEXAHUYECKOM SHEPTUH) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIUX JaHHOE (PU3UUECKOE SBIICHUE;

° pacrno3HaBaThb NPOSBICHUE U3YYEHHBIX (U3NYECKUX SBICHUN B
OKpYy’)XalollleM MHUpe, B TOM 4Hcle (PU3NUYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JBUKEHUSI C PA3JIMYHBIMU CKOPOCTAMU B )KUBOM U HEKUBOU IIPUPOLE; NEUCTBUE CUIIBI
TpPEeHMsI B IPUPOJIE U TEXHUKE; BIUSIHHE aTMOC(HEPHOTO 1aBJICHUS Ha dKUBOM OPraHu3M;
IUIaBaHWE pPbIO; pblYard B TeJE€ 4elOBEKa; MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO
3alayy B Yy4eOHyI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKU (HU3HUUECKUX
SIBJICHUI;

° OMKCHIBATH U3YUYEHHBIE CBOMCTBA TE U (DU3UUECKUE SBJICHUS, UCTIOIbB3YS
(dbuzryeckue BeIuYuHbl (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMs, Ty Th, CKOPOCTh,
CpeIHssl CKOPOCTb, CHJIA YIIPY- TOCTH, CHJIA TSDKECTH, BEC T€Ja, CHJIa TPEHUS, 1aBJICHHE
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(TBEpIoro Tena, >KMJIKOCTH, ra3a), BbHITAIKMBAIOLIAs CUja, MEXaHU4Yeckas paloTa,
MOIIHOCTb, IIJIEUO CHJIbI, MOMEHT CHJIbI, KO3(PQUIHMEHT TOJE3HOTO MAEWUCTBUs
MEXaHU3MOB, KUHETUYECKasl U NOTEHIMAJIbHASI SHEPIHs); IPU ONUCAHUU MPABUIBHO
TpPakTOBaTh (UIUYECKUN CMBICI HCIONb3YyEeMbIX BEIMYUH, UX OOO3HAYCHUSA H
eIMHULBI (PU3MUECKUX BEIWYUH, HAXOAWTH (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
Gu3MYECKyI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpadUKd H3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

° XapaKTepU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SIBJICHHUS U IPOLIECCHI,
UCIOJb3ysl MpaBWa CIOKEHUs Cui (BAOJb OJHOW MpsMOil), 3akoH I'yka, 3aKoH
[Tackans, 3axkoH ApxuMmena, HpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE
[IPaBUJIO» MEXaHUKH, 3aKOH CO- XPaHEHUSI MEXaHUYECKOM DHEPTUU; IIPU 3TOM JaBaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

° OOBSACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUd MPaKTUKO-OPHEHTHUPOBAHHOTO XAapaKTepa: BbIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSCHEHHE U3 1—2 JIOrMYECKUX LIAroB C
onopoii Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3NYECKUX ABJICHUN, PU3NUECKHUX 3aKOHA WU
3aKOHOMEPHOCTH;

° pemarh pacuy€THble 3a7aud B 1—2 HEWCTBUA, HCIONB3YS 3aKOHBI H
(hopMyIIbl, CBA3BIBAIOIINE (PU3HMUECKHIE BETUUYHHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a1a4n
3aMKUChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3NYECKHUE BEITUYUHBI B (HOPMYJIBI U
IPOBOAMUTH pac- YEThI, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAUMBIE ISl PEIICHHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETUUHHBI;

° pacrno3HaBaTb NIpPOOJIEMbI, KOTOpPbIE MOXHO PpEUIMTh IOPU TOMOIIU
(¢u3NYeCKUX METOAOB; B ONUCAHUM HCCIENOBAaHUS BBIICIATH IMPOBEPSIEMOE
IOpeanoyiokeHue (TUIOTe3y), pa3inyaTb M HUHTEPIPETUPOBATH  IOJYUYEHHBIN
pe3yJIbTaT, HAXOAUTh OLIMOKHU B XOJI€ OTbITA, IE1aTh BHIBOJIBI 110 €70 Pe3yIbTaTaM;

° MPOBOJIUTH OMNBITHl [0 HAOMIOACHUIO (DPU3WYECKUX SABJICHUA WA
(bu3nUecKuX CBOMCTB TeM: (OPMYIUPOBATH IPOBEPSIEMBIE TPEATIOI0KEHUSI, COOMPATH
YCTAHOBKY U3 MPEIJIOKEHHOIO0 O0OpYyIOBaHHUS, 3alUChIBaTh XOJl ONBITA H
(hopMyIHpOBaTh BIBOJIHI,

° BBINIOJIHSATH MPSIMbIE M3MEPEHMS] PACCTOSIHUS, BPEMEHHM, MacChl Tea,
o0b€Ma, CWJIBl U TEMIIEpaTypbl C MCIOJIb30BAHUEM AaHAJOIOBBIX W LU(POBBIX
NpUOOPOB; 3aMMCHIBATH IMOKa3aHUsA MPUOOPOB € YYETOM 3aJaHHOW aOCOJIIOTHOU
MOTPEIHOCTHA U3MEPEHUN;

° IPOBOJUTH HUCCIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETUUMHBI
OT JPYrod C MCIOJIb30BAHUEM IPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBIDKYILETOCS TeJla OT BPEMEHU JIBH)KCHMSI TEJIA; CUIIBI TPEHUS CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpabOOTKM MOBEPXHOCTEW TeN M HE3aBUCHUMOCTH CHJIBI TPEHUS OT
IUIOIIAAN CONPUKOCHOBEHUS TEJ; CWJIbl YINPYTOCTH OT YIUIMHEHUS MPY>KUHBL
BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOrpYXEHHOM 4YacTH Tejaa M OT IUIOTHOCTHU
KUAKOCTH, €€ HE3aBUCUMOCTHM OT IUIOTHOCTU Tella, OT IJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJI0; YCIOBUH IUIaBaHUA TeJl, YCIOBUU PaBHOBECUS pbluara U OJIOKOB);
y4acTBOBaTh B IUJIAHUPOBAaHUU YYEOHOTO HCCIEAOBaHUS, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEys MPEIOKEH- HOMY TUIaHy, PUKCUPOBATH PE3yJIbTaThl
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MOJIy4YeHHON 3aBUCHUMOCTU (PU3MUECKUX BEJIUYHMH B BUJE MPEAJIOKEHHBIX TAOJHUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yIbTaTaM UCCIIECIOBAHMUS;

° MPOBOANTH KOCBEHHBIE M3MEpEHUs (U3NYECKUX BEIUYHMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPAOTO TENA; CUJIAa TPEHUS CKOJIBKEHUS; TaBJIICHUE BO3/1yXa;
BBITAJIKMBAIOIIASl CWJIA, JEUCTBYIOIIAs HA NOTPYKEHHOE B IKUIAKOCTb TEJIO;
KO3 (UIIMEHT TOJE3HOTO ACUCTBUSA MPOCTHIX MEXaHU3MOB), CIEAYS MPEaI0KEHHON
WHCTPYKUMHU: TPU BBHIIOJHEHHWM HW3MEPEHUN CcoOMpaTh HSKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIYMCIISATH 3HAYCHUE HCKOMOW BEJIMYMHBI,

° coONroaTh TpaBWia TEXHUKHM Oe30macHOCTH Tmpu  pabote ¢
J1a00paTOPHBIM 000PYAOBAHUEM;
° yKa3bIBaTh MPHUHIIMIIEI ACHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:

BECbl, TEPMOMETp, JIMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblyar,
MOJIBM>KHBIN U HEMOJIBHXKHBIN OJIOK, HAKJIOHHAS TIJI0CKOCTD;

° XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA UX OMHCAHUA (B TOM YHUCJE: MOIIIUITHUKH,
YCTPOMCTBO  BOJIONPOBOJIA, THUAPABIWYECKAM TIPECC, MAHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, APEOMETP), UCTIOJB3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUI
1 HeoOXoauMble (PU3UUYECKUE 3aKOHBI, 1 3aKOHOMEPHOCTH;

° NPUBOJUTH TpPUMEPhl / HaxoAuTh WHGOpPMALUIO O TpUMEpax
MPAKTUYECKOT0 HUCIOIb30BaHUsl (U3UYECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU IS
oOecrieueHrss 0€30MacHOCTH TPH OOpalleHWH C MpUOOpaMU M TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUsS 370pPOBbSI M COONIOJACHHUS HOPM SKOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

° OCYIIECTBISITh OTOOP MCTOYHUKOB HHpopManuu B cetu HHTepHET B
COOTBETCTBHHM C 3aJaHHBIM IIOUCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUU U
nyTEM CpaBHEHUS PaA3IMYHBIX HCTOYHUKOB BBIICNATh HHPOPMAILHMIO, KOTOpas
SIBJISIETCS POTUBOPEYMBOM HUITU MOXKET OBITh HEJOCTOBEPHOIA;

° WCIIOJIb30BaTh MPH BHITIOTHEHUN YUE€OHBIX 3aIaHUN HAYUYHO-TIOMYJISIPHYIO
auTeparypy (puznueckoro cojep)kaHusi, CIpPaBOYHBIE MaTepUalibl, PECYpPChl CETH
NutepHer; Bianerh MNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO;

° co3/1aBaTh COOCTBEHHBIC KPATKHUE MUChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHHMKOB HH(OpMaIu (PU3UYECKOr0 COJASpKaHUs, B TOM YHCIIEC
myOJMYHO JeJaTh KpaTKue COOOIIEHUS O pe3yibTaTax IMPOEKTOB WM y4EOHBIX
WCCIIEIOBAHUM; ITIPY 3TOM I'PAMOTHO MCIIOJIb30BATh U3YUYEHHBIN MTOHITUWHBIN anmapar
Kypca (hU3HKHU, COTIPOBOXK/IaTh BHICTYTUICHUE MTPE3CHTAIINEH;

° IPY BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEAOBAHHUI paclpenessTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3a/ladyaMu, CICAUTH 3a
BBITIOJIHGHUEM TIJIaHA JIEHCTBUM, aJeKBATHO OIICHUBATh COOCTBEHHBIM BKJIAaa B
NEATEIbHOCTh TPYIIIbI; BHICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAS
MHEHHUE OKPYKAIOIIHX.

9 kaacce
[IpenMeTHble  pe3ysibTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTPaXKaTh
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c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIMUXCS YMEHUI:

° HCIIOJIBb30BaTh MOHATHUS: MAacca U pa3MepPbl MOJIEKYJI, TENJIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTATUIMYECKUE U aMOP(HBIE
T€JIa, HACBIIICHHBIM W HEHACBIIICHHBIM Map, BJIAXKHOCTH BO3]yXa; TEMIIEpATypa,
BHYTPEHHSISI DHEPIUs, TEIJIOBOM JBUTATENb; DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl,
ANEKTPUYECKOE T10JI€, MPOBOJIHUKHU U JUIEKTPUKH, IIOCTOSHHBIN JIEKTPUYECKUH TOK,
MAarHuTHOE IOJIE;

o pa3indaTrb ABJICHUA (TGHHOBOC paCIHI/Ip€HI/I€/C)KaTI/IC, TCILIoIICpCcaada,
TCIIJIOBOC PaBHOBCCHC, CMa4YMBaHHC, KaITUJULIPHBIC SIBJICHHUA, HCIIapCHUC,
KOHIACHCAaIInsI, IIJIaBJICHHUC, KpUuCTallIn3aluAa (OTBCpI[eBaHI/IG), KHIICHHUC,

Teruionepenaya (TEIIONPOBOAHOCTh, KOHBEKLMS, W3JIyYEHHUE); DJIEKTpU3alus Tel,
B3aUMOJEHCTBUE 3apsf0B, NEUCTBUA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHMUE,
B3aMMOJEHCTBUE MAarHUTOB, JEUCTBUE MArHUTHOI'O IIOJII HAa IIPOBOJHUK C TOKOM,
AIIEKTPOMATHUTHAS MHAYKIIMS) [0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

° pacno3HaBaTh IMPOSIBICHUE HW3YYEHHBIX (DU3UYECKUX SBJICHUI B
OKpPY’KaloIlleM MHUpE, B TOM 4uciie (PU3NUECKUE SBJICHUS B IPU- POJE: TOBEPXHOCTHOE
HATsDKEHUE W KalWUISIPHBIE SIBJICHUS B IIPUPOJE, KPUCTAIIIBI B IIPUPOAE, U3TyUYCHHE
Connia, 3amep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 00pa30BaHKUE POCHI, TyMaHa, UHes,
CHEra; 3JIEKTPUYECKUE SIBJICHUS B aTMOC(epe, IEKTPUUECTBO >KMBBIX OPraHU3MOB;
MarHMTHOE ToJe 3eMJH, JIpeid MOIHOCOB, POJIb MATHUTHOIO MOJIA JUIS JKU3HH HA
3emJie, NOJSIPHOE CUSHUE; TIPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3aJ]auy B yUeOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3NUECKUX SIBJICHMUIA;

° OTHCHIBATh U3YUECHHBIE CBOWCTBA TEJ U (PU3UUECKUE SBICHUS, UCTIOIb3YS
¢u3nueckrue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSS dHEPIUsl, KOJUYECTBO TEILIOTHI,
yAenbHas TEIIIOEMKOCTD BEIIECTBA, yAC/IbHASA TEIUIOTA IIJIABJICHMS, YEIbHas TeIUIOTa
napooOpa3oBaHus, yJe/lbHas TEIJIOTa CrOpaHus TOIUIMBA, KO3(PPHUIMEHT MOJIE3HOrO
JNEUCTBUS TEIUIOBOW MAIlIWHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3[1yXa, dJIEKTPUUECCKUN
3apsAl, CWIA TOKAa, DJJIEKTPUYECKOE HAIpPsHKECHUE, COIPOTHUBIICHHE IPOBOJHHUKA,
YAEIBbHOE COIPOTUBIIEHUE BELIECTBA, pa00Ta U MOILHOCTD JIEKTPUUECKOT0 TOKA); IPU
ONMKMCAHUM MPABUIBHO TPAKTOBaTh (PM3MUECKUH CMBICI HUCIHOJIb3YEMbIX BEJIUYMH,
0003HAYEHUS U €AVHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIIINE
JaHHYI0 (DU3MYECKYI0 BEIWYMHY C JPYTMMU BEJIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

° XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BELIECTBA, NPUHLMUII CYNEPIO3ULUU MO- JIe (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3a- KoH OMa Juid ydacTka uenu, 3akoH Jbxkoyns—IJIeHna, 3aKkoH
COXPAaHEHHUs DHEPIUM; NPU 3TOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIMChIBATh €70 MATEMATHYECKOE BBIPAKEHNUE;

° OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE  CUTyalud  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYECKUX LIaroB C
ornopoil Ha 1—2 HU3y4EeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, QU3MUECKUX 3aKOHOB
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WU 3aKOHOMEPHOCTEM;

° pemiath pacy€THbIE 3a7aud B 2—3 JEWCTBHS, HCIIOJIb3YS 3aKOHBI U
(b opMyIbI, CBSI3bIBatONINE (U3NYECKUE BETUYUHBI: HA OCHOBE aHAIM3a yCIOBHS 3a]1a41
3aIMChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEJOCTATOK AAHHBIX JUIS PELICHMS 3aJa4H,
BBIOMpATH 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIE I €€ pElICHUs, TIPOBOIUTH pac- YETHI
U CpaBHMUBATh IIOJIyYeHHOE 3HAuYeHHWE (U3MYECKON BEIWYMHBI C H3BECTHBIMU
JAHHBIMU;

° pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIMTh MPU TOMOIIH
(bU3MYECKUX METOOB; UCIONb3YS ONKMCAHUE UCCIEIOBAHUS, BBIACIATh TPOBEPSIEMOE
OPEANOJIOKEHNE, OLIEHMBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBaHMUS,
J€NaTh BBIBO/IBI;

° POBOJUTH ONBITHI MO HAOMIOACHUIO (PU3WYECKUX SBJICHUM WU
(U3MYEeCKUX CBOMCTB Tell (KamWJUIIPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUSI BO3/IyXa OT
ero oObéMa, Temmeparypbl; CKOPOCTH TMIpOLiecca OCTBhIBAHUS/HAIPEBaHUS MpU
M3IIy4YEeHUH OT I[B€Ta H3JIy4arolEH/MOTIOMAMIE MOBEPXHOCTH; CKOPOCTb
WCIIAPEHHST BOABI OT TEMIIEPAaTypbl JKUJIKOCTHM M IUIOIIAAH €€ TIOBEPXHOCTH;
DNEKTpU3ALMs TEI W B3aUMOJCHCTBHE DJIEKTPUYECKHUX 3apsA0B; B3aUMOJCHCTBHUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJu3alllsl MarHUTHBIX IOJIEW MOCTOSHHBIX MarHUTOB;
NEUCTBUS MAarHWTHOTO TOJII HA NMPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTessl MOCTOSHHOIO TOKa): (POpMYJIMpOBaTh MpPOBEpPSEMbIC
NPEIINOJIOKEHUS, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOro 000pyAOBaHUS;
OMKCHIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

° BBIIIOJIHATh  MPSMbIE  W3MEPEHUsS  TEMIEpaTypbl, OTHOCHTEIbHOMU
BJIAJKHOCTH BO3/lyXa, CHJIBI TOKa, HANPSHKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
MpUOOPOB U JATYUKOB (PU3MUECKUX BEITUYHMH; CPABHUBAThH PE3YJIbTaThl U3MEPEHUM C
y4ETOM 3a/IaHHON aOCOJIFOTHON TTOTPEITHOCTH;

° MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3UUYECKOU BETUUUHBI
OT JPYTroM € HMCHOJB30BAHMEM MPSIMBIX MU3MEPEHUN (3aBUCMMOCTH CONPOTUBIICHUS
IPOBOAHUKA OT €ro UIMHBI, IUIOIAAM TOMNEPEYHOrO0 CEYEHHUS U YAEIBHOIO
CONPOTHBJIEHUS BEIIECTBA NMPOBOJHUKA; CUJIbI TOKA, UAYIIETO YEPE3 NMPOBOJHUK, OT
HaIpsKEHUS HA MTPOBOJHUKE; MCCIECAOBAHUE MOCIEN0BATENBHOTO U MApaJUIEIBHOTO
COEIMHEHHUI TMPOBOJHMKOB): IUIAHUPOBATH HCCIEAOBaHUE, COOMpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIAEAys MPENJIOKEHHOMY IUIaHy, (PUKCUPOBAaTh pe3ybTaThl
MOJIyYeHHOW 3aBHCHUMOCTH B BHJE TaOmuil ¥ TpaduKoB, J1eiaTh BBIBOABI IO
pe3yibpTaTaM UCCIIEI0OBAaHUS;

° IPOBOJNUTh KOCBEHHBbIE H3MEpeHus (U3MUECKUX BEIUYUH (yAeTbHas
TEIUIOEMKOCTh BEILIECTBA, COMNPOTHBICEHHWE MPOBOJHUKA, pabdoTa M MOIIHOCTb
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHUs, coOMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY, CJIE/lysl PEJI0KEHHOW HHCTPYKIIUHU, U BBIYUCIISTh 3HAUEHUE BEJIUYNHBIL;

° coONoaTh NpaBWja TEXHUKH O€30MacHOCTH TMpU  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;
° XapaKTepU30BaTh MPUHIUIBI JCHCTBHS W3YYEHHBIX TMPUOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOPOI HAa MX ONMKMCAHUS (B TOM YHCIIE: CUCTEMA OTOTUICHUS
JIOMOB, TUTPOMETp, TapoBasi TypOWHA, aMmepMeTp, BOJIbTMETP, CUYETUUK
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AIEKTPUYECKOM SHEPIruM, BJIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONIPUOOPHI (IPUMEPBI), DIAEKTPUUCCKHAE TPEIOXPAHUTETH; IIICKTPOMATrHUT,
AIEKTPOABUTATEIb MTOCTOSTHHOTO TOKA), UCTIOJIb3Ys 3HAHUS O

° CBOMCTBaX (U3NYECKUX SBIEHUH U HEoOXOoauMble (U3NUECKHE
3aKOHOMEPHOCTH;
° pacro3HaBaTh NPOCTBIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTEIBHBIE

npuOOpHI MO CXeMaM M CXEeMAaTHUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CTOPaHUs, AIEKTPOCKOII, PEOCTar);
COCTaBJISITH CXEMbI DJIEKTPUUYECKUX LIETEeH C TMOCIeIOBATEIbHBIM M MapaJlIeIbHBIM
COCIMHEHHEM  DJIEMEHTOB, pa3iuyas  yCJIOBHbIE OOO3HAUYEHHUS  DJIEMEHTOB
AIEKTPUUECKUX IIETICH;

° OPUBOJUTH  MPUMEPHI/HAXOAUTh  MHGOpPMAIMIO O  IpUMEpax
NPAKTUYECKOTO MCIOIb30BAHMS (DU3NYECKUX 3HAHUI B MOBCEAHEBHOM KU3HU IS
oOecrieueHus 0€30MacHOCTH TpH OOpalIeHWU C NpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXpPaHEHUS 3J0pPOBbS M COOMIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

° OCYIIECTBIISITh MOUCK MHGPOpPMAIN (PUZNUECKOTO COACPIKAHUS B CETH
HuTepHeT, HA OCHOBE MMEIOMIMXCS 3HAHWW W MyTEM CpPaBHEHUS JOMOJHUTEIBHBIX
MCTOYHUKOB BBIACTATH HH(DOPMAIIHIO, KOTOPAst IBISETCS TPOTUBOPEUNBOM HITK MOKET
OBITh HEJOCTOBEPHOM;

° UCIIOJIb30BATh MPH BBHITIOJIHEHUH YU€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHY IO
AUTEepaTypy (pU3MUecKoro cojep;kaHusi, CIPAaBOYHbIE MaTepHallbl, PECYpChbl CETH
WNutepHeT; BiageTh mNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
MH(pOpMaLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

° CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOILEHUS,
0000111ast uHGOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJIEP KaHMs, B TOM
qrciie MyOMUYHO TPEACTaBISTh Pe3yIbTaThl MPOEKTHON WM HCCIEI0BATENbCKON
AESTENbHOCTH; TIPX STOM TPaMOTHO HMCIIOJIb30BaTh U3yUEHHBIN MOHATHIHBIN anmapar
Kypca (pU3uKH, COPOBOXKIATh BEICTYIUICHHE NIPE3CHTALINEH;

° IpHU BBHIMOJHCHUHA YYEOHBIX TPOEKTOB W HMCCIEAOBAHUN (PHU3UIECKUX
MIPOIIECCOB PaCTIPEACIATh 005I3aHHOCTH B TPYIMIE B COOTBETCTBUH C MOCTABICHHBIMU
3aJjadyaMH, CJEAUTh 3a BBIOJIHEHWEM IUTaHa JEHCTBUH W KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B ACSITEILHOCTH T'PYIIBI; BHICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, TIPOSBIISSI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

10 knace

[TpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:

° HCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETa, MaTepHalbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOro ABMXEHUs, aedopmarus (ymnpyras,
IJlacTUYecKasi), TpPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
Meperpy3ku; IEHTP TAKECTU; a0COJIIOTHO TBEPIOE TENO, LIEHTP TKECTU TBEPIOTO
TeJla, paBHOBECHE, MEXAHMYECKHE KoyeOaHWs U BOJHBI, 3BYK, HH(QPa3ByK H
VIbTPA3BYK; AJEKTPOMATHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJH, CBET,
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OJIM30PYKOCTh U TAJIBHO30PKOCTh, CIIEKTPhI HCITYCKAaHUS U MOTJIONICHUS; alib(a-, OeTa-
Y TaMMa - U3JIyUYEHUsI, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

° pazinyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHHOE TBHKEHUE, CBOOOIHOE MajJeHUE Te,
PAaBHOMEPHOE JBIKEHUE IO OKPYXHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTHUBHOE
JBIKEHUE, KOJIEOATEIbHOE JBUXKEHUE (3aTyXaloIIMe U BBIHYXJICHHBIC KOJICOaHUS),
pE30HaHC, BOJIHOBOE  JIBIDKCHHE, OTpaKCHUE 3BYyKa, NPSIMOJIMHEWHOE
pacrpocTpaHeHne, OTPaKEHHE U MPEJIOMIICHUE CBETA, IMIOJTHOE BHYTPEHHEE OTPAKCHUE
CBETa, PA3J0KECHHE OEJOro CBEeTa B CIEKTP W CIIOKEHHE CIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsI CBETA, €CTEeCTBEHHAs PAJMOAKTUBHOCTh, BO3SHMKHOBEHHE JIMHEHMYATOTrO
CIIEKTpa M3Jy4YCHUs) 10 OMUCAHUIO WX XapaKTEPHBIX CBOMCTB MU Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBJICHUE;

° pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpy>XaroleM Mupe (B ToM uucie (U3MYECKHUE SBJICHUS B MPUPOJEC: MPUIUBHI U
OTJIUBBI, JIBH>KeHUE TiaHeT COJIHEYHON CHUCTEMBbl, PEAaKTHUBHOE JIBMIKEHHE >KUBBIX
OpTraHU3MOB, BOCHIPUITHUE 3BYKOB JKMUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMUYECKHUE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta Te€J, ONTUYECKUE SIBIICHUS B MPUPOE, OMOIOTUYECKOE
NEUCTBUE  BUJIUMOTO, YJIbTPa(HUOIETOBOIO UM  PEHTTEHOBCKOTO  U3JIYUYCHHI;
€CTECTBEHHBIN PaJMOAKTUBHBIN ()OH, KOCMUYECKUE JIYUH, PAIMOAKTUBHOE U3TyUYCHHE
MPUPOJHBIX MHUHEPAIOB; JCUCTBUE PAJAMOAKTUBHBIX W3JIYyYEHUM HA OpraHu3M
YeJIoBeKa), MPH ATOM IIEPEBOJUTH NPAKTHUUECKYIO 3ajady B Y4eOHYIO, BBIICISATH
CYIICCTBEHHBIC CBOMCTBA/MPpU3HAKU (DU3UUCCKUX SIBJICHUI;

° OTIMCBHIBATh M3YUCHHBIC CBOMCTBA TN U (DU3NUECKUE SIBJICHUS, UCTIOIB3YS
(bu3nyecKre BEIIMUUHBI (CPEHSSI 1 MTHOBEHHAs CKOPOCTh Tejla P HEPaBHOMEPHOM
JIBWKEHUM, YCKOPEHHE, TIEpEeMENIEHNUE, yTh, YIJIOBasg CKOPOCTh, CUjia TPEHHUS, CUJIa
YVIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJIHOTO ITaJICHHS, BEC Tejla, UM- IYJIbC
TeJla, UMIYJIbC CUJIbl, MEXaHUYECKash paboTa U MOITHOCTh, MMOTEHIIMAJIbHAS SHEPTHUS
TeNa, TMOJHATOrO HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS DSHEPrus CXKaTtou
MPY>KUHBI, KWHETUYECKAs SHEPTHs, TIOJIHASI MEXaHUYECKasl SHEPI'sl, IEPUOJT U YaCTOTa
KoJieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHAa, CKOPOCTH CBETA,
MoKa3aTesib MPEJIOMJICHUS Cpellbl); TpPU ONUCAHUM TPABUIBHO TPaKTOBaTh
(bU3MYECKUl CMBICI UCIIOJIB3YEMbIX BEJIMUMH, 0003HAYEHUS U €IUHUITBI (PU3NUECKUX
BEJINUMH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C
JIPYTMMH BEIWYMHAMHU, CTPOUTH T'paUKH H3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYHH,

° XapaKTepru30BaTh CBOMCTBA TeJl, (DU3WYECKUE SIBICHHUS W IPOIECCHI,
WCTOJIb3YS 3aKOH COXPAHEHHUS JHEPIHH, 3aKOH BCEMUPHOIO TATOTCHMS, MPUHIIUII
CYyNEepHO3ULIMK CUJI, TPUHIUII OTHOCUTENIbHOCTH [ anunes, 3akonsl Hbl0TOHA, 3aKOH
COXpPAaHEHUS UMITYJIbCa, 3aKOHbI OTPAXEHUS M TMPEIOMJICHUS CBETa, 3aKOHBI
COXpPAHEHMS 3apsJIOBOTO MU MAacCCOBOTO YHCEN MPH SIACPHBIX PEAKIUSIX; MPU ITOM
JaBaTh CJOBECHYIO (OPMYJHMPOBKY 3aKOHA M 3alHMChIBATh €r0 MaTeMaTUYeCKOoe
BBIPAXKEHUE;

° OOBSICHATH (PM3UYECKHUE MPOIIECChl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€  CHUTyalluid  MPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATH

26



NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX I1aroB C
OMopoi Ha 2—3 M3YYEHHBIX CBOMCTBA (DM3MUECKUX SBICHHUM, (PU3NUECKHX 3aKOHOB
VI 3aKOHOMEPHOCTEM;

° pemarh pacdy€THbIC 3afaud (omMparomuecs Ha CHCTeMy Hu3 2-3
YpaBHEHHUI), UCTIOJB3Ys 3aKOHBI 1 (POPMYIIbI, CBSI3bIBAIOIINE (PU3NUECCKUE BETHUUNHBI:
Ha OCHOBE aHaju3a YCJIOBHUS 33Ja4d 3a- NUCHIBATh KPATKOE YCJIOBHUE, BBISABIATH
HEJOCTAIONINEe WM H30bI- TOYHBIC JaHHBIC, BHIOUpATh 3aKOHBI U  (POPMYJIBL,
HEOOXOUMBbIE JUISI PELIEHUs], MPOBOJIUTh Pacdy€Thl W OICHUBATH PEATUCTUYHOCTD
MOJIyYeHHOT0 3HAYeHHS (PU3UUECKOU BEIMYUHBI,

° pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
(bU3MYECKUX METOOB; UCIIONb3Ys ONKMCAHUE UCCIEIOBAHUS, BBIACIATH TPOBEPSIEMOE
NPEANoI0KEHNE, OLEHUBATh MPABUIBLHOCTH MOPSAKA MPOBEJACHUS HCCIEIOBAHMUS,
JIeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOJICHUM U OTIBITOB;

° MPOBOJIUTH OMNBITHl [0 HAOMIOACHUIO (DPU3WYECKUX SABJICHUA WA
(U3MYECKUX CBOWCTB TE€J, M3y4YEHHE BTOPOro 3akoHa HbI0TOHA, 3aKOHA coXpaHEHUs
SHEPTUHu; 3aBUCUMOCTh NIEPHOJIa KOJIEOAHHI

° MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MNPYKUHBI, U
HE3aBUCUMOCTh ~ OT  aMIUIMTYJIbl ~ MalblX  KoJeOaHWil;  MNpSMOJMHENHOE
pacupoCTpaHEHUE CBETA, Pa3IoXKeHUEe OEelIoro CBETa B CIEKTpP; M3YUYEHUE CBOWCTB
M300paKeHUsI B TJIOCKOM 3€pKajie U CBOMCTB M300paKEHUsI IpeIMETa B COOMparoIen
JUH3€; HAONIOJEHUWE CIUIOMIHBIX M JIMHEHYaTbIX  CIEKTPOB  U3IYUYEHUS):
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOro Habopa 00OpyIOBaHMUS;
OMKCHIBATH XOJI OTBITA U €r0 PE3YNbTAaThl, HOPMYIUPOBATH BHIBO/IHI;

° IPOBOJUTH IIPU HEOOXOIMMOCTH CEPUIO NPSIMBIX U3MEPEHUH, OIpeness
CpelHee 3HAYeHUE H3MEpsieMO BeIMUYMHBI ((POKYCHOE pacCTOSIHME COOMparoIei
JIMH3BI1); 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTETLHOTO TTPHOOPa;

° MPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
HCIIOJIb30BAaHUEM TNPSIMBIX HM3MEpPEHUM (3aBUCHMOCTh MYTH OT BpPEMEHU NpH
PAaBHOYCKOPEHHOM JIBMDKEHMHM O€3 HaudallbHOW CKOPOCTH; Tiepuojaa KojebaHui
MaTeMaTUYeCKOr0 MasgTHUKA OT JUIMHbI HUTH; 3aBUCUMOCTH yTJIa OTPAXKEHUs CBETA OT
yrijla maJicHusl U yria MpejoMIIEHUs OT yrila MaJeHus): MIaHUPOBATh UCCIIEA0BAHME,
CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY, (PUKCHpPOBATh pE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOIUI U IpapuKOB, J€IaTh BbIBOABI MO
pe3yibpTaTaM UCCIIEI0OBAaHUS;

° OPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOpPEHHE Tejla NpPH PABHOYCKOPEHHOM JIBM)KEHHMH, YCKOPEHHE
CBOOOJHOTO TMaJIeHUsI, KECTKOCTh MPYKHUHBI, KOIPODUIIMEHT TPEHUS CKOJIbKEHUS,
MexaHuyeckas paboTa ¥ MOIIHOCTh, YaCTOTa U MEPHO KoJIeOaHU MaTeMaTH4eCKOro
U MPY>KUHHOTO MasTHHUKOB, ONTHYECKasi CUJia COOMPAIOIIECH JTUH3bI, PaINOAKTUBHBIN
(GoH): TUIAaHMPOBATHh HU3MEPEHHUs; COOUpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATh M3MEPEHHUS, CIeAysl NMPEIJIOKEHHON MHCTPYKIMH; BBIYUCISTH 3HAUCHHE
BEJIMYMHBl M aHAJIM3UPOBATh IMOJyYEHHbIE pe3yJbTaThl C Y4E€TOM 3aJaH- HOU
IIOIPELIHOCTHA U3MEPEHUN;

° coONoaTh NpaBWiIa TEXHUKA O€30macHOCTH IMpu  pabore ¢
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J1a00paTOPHBIM 000PYI0BaHUEM;

° pa3ianyaTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (PU3UUYECKHX MOJe- JICH:
MarepuaibHas TOYKa, a0COIIOTHO TBEPAOE TENO, TOYEUHBIM MCTOYHUK CBETA, JIyY,
TOHKasl JIMH34, JITAHETapHAasi MOJIETb aTOMA, HyKJIOHHAsI MOJIETb aTOMHOTIO S]1pa;

° XapaKTepU30BaTh MPUHIUIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONHMCAHUS (B TOM YHCIE: CHHIOMETD,
JATYUKU TIOJIOKEHHSI, PACCTOSIHUS U YCKOPEHHMsI, PAKETa, 3XOJOT, OYKH, IEPHUCKOI,
¢doToanmapar, ONTUHYECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, kKamepa Buibcona),
UCIIOJIb3YsI 3HAHUSL O CBOMCTBaX (PU3MYECKUX SIBJICHUN M HEOOXOauMbIe (pu3nyeckue
3aKOHOMEPHOCTH;

° UCIOJIb30BATh CXEMbI U CXEeMAaTUYHbIE PUCYHKH U3yUYEHHBIX TEXHUUYECKUX
YCTPONCTB, U3BMEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIIECCOB MPHU PEIICHUU
y4eOHO-MPAKTUYECKUX 3aJlay; ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS M300paKeHU! B
IJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

° NPUBOANTH  NPUMEPB/HAXOAWTH  HMH(POpMALKMIO O  [pUMepax
MPAKTUYECKOI0 HMCHOJIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEAHEBHOW XU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpPH OOpalIeHWHu C MNpUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUs 3J0pPOBbsI W COOJIOJEHUS HOPM 3KOJOTMYECKOTrOo
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

° OCYLIECTBJISATh MOUCK MHPOPMALUHU (PU3NYECKOrO COAEPKAHUSI B CETU
WNuTepHeT, caMoCTOSTENbHO (HOPMYIHPYsl TOUCKOBBIM 3alpoc, HaXOAuTh IyTU
OTpe/ieNieHUs] JOCTOBEPHOCTH MOJIYYEHHOW HH(OpPMAlMM Ha OCHOBE HMEIOLIUXCS
3HAHUU U JOTOJHUTEIbHBIX NCTOYHUKOB;

° UCIOJIb30BaTh IIPH BHINIOJIHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHY IO
JIUTEepaTypy (pU3MUECKOro cojep)kaHus, CIPABOYHBIE MATE€pPHAIbI, PECYPChl CETH
«HTepHeT»; BianeTh NpUEMAaMHM KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

° co37aBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE
MH(pOpMaMU U3 HECKOJIbKUX HCTOYHHUKOB (PU3MYECKOTO COAEpKaHMS, TyOJIUYHO
MPEACTABIATh PE3YJbTAThl MPOEKTHON WIIUM HUCCIEAOBATENbCKON AEATENBHOCTH; IPH
3TOM I'PAMOTHO MCIOJIb30BaTh U3YUYECHHBIN MOHATUMHBIN anmnapaTr U3y4aeMoro pasjesna
(U3MKH U CONMPOBOXKJATh BBICTYIUICHHE Npe3eHTaUueld ¢ Y4ETOM OCOOEHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.

CrnenuajbHbIe pe3yJibTaThl:

° BJAJICHUE 3pUTENIbHO-OCA3ATENbHBIM CIIOCOOOM  0OcienoBaHusl U
BOCIIPUSITUSL I[BETHBIX WJIM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300paKeHHI
(wmrocTpanui, cxem, MakeToB, YePTEKHBIX PUCYHKOB, TPa(hUKOB U T.I1.).
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TEMATHUYECKOE IINIAHUPOBAHHUE 110 ITIPEAMETY «®U3UKA»
8 kiacc (68 4.)

Temarnueckuiu
0JI0K, TeMa

OcHOBHOE coep:KaHue

OcHOBHBIE BUbI 1eITEJIbHOCTH 00y4a0IIUXCS

Paznen 1. ®usuka u e€ pojb

B IO3HAHUM OKPY:xKAK0IIero Mmupa (6 4.)

Ousnka — Hayka | Ou3uka — Hayka O TPHUPOJE. | ® BBISIBICHUEC Pa3IUuUd MEXAy (OU3UICCKUMU W XUMHYCCKUMU
o npupoje. (2 4.) | ABmeHus npuponsl. PuU3HUECKHE npespameHusiMu (MC — xumusi);
SIBJICHUS: MEXaHUYECKHUE, TEIJIOBbIC, | ® paclio3HaBaHWe W  Kiaccupukanus (U3NYECKUX  SBIICHUIL:
AIEKTPUUYECKUE, MarHUTHbIE, MEXaHUUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MATHUTHBIX U
CBETOBBIE, 3ByKOBBIE. CBETOBBIX;
® HaOJII0/ICHUE C MOMOIIBI0 COXPAHHBIX aHATU3aTOPOB M ONUCAHUE
(bu3HUeCKUX SBJICHUI.
dusnueckue duznueckre BeTUYUHBL. V3MepeHue | ® ornpesesieHne eHbl JIeIeHUs MIKalbl U3MEPUTEIBHOr0 Mpudopa,
BENUYUHBL (2 4.) | ¢puzudeckux BeauuuH. Dusznueckue U3MEPEHUE JTIMHEWHBIX Pa3MEPOB TEJNT U MPOMEXKYTKOB BPEMEHU C
puOopsl. [TorpenmHocTs n3MepeHui. Y4ETOM MOTPENTHOCTEM;
MexayHapoaHasi CHCTEMA €ANHHUIL. ® u3MepeHue 00bEMa KUAKOCTH U TBEPIIOTO TENa;
® u3MEpeHUe TEMIIEPATYPhI IPU TOMOIIH KUJIKOCTHOTO TEPMOMETPA
U JaTYMKa TeMIepaTyphl;
® BLINIOJIHEHUWE TBOPUYECKUX 3aJaHUM MO TIOMCKY CIOCOOOB
U3MEPEHUSI HEKOTOPHIX (PU3NUECKUX XapaKTEPUCTUK, HAMPUMED:
pa3sMepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSTHUHN, MAJIBIX MPOMEKYTKOB BPEMEHHU;
® 00CYXXJICHHE MPEJIaraeMbIX CIIOCOO0B.
EctectBennonayu | Kak ¢u3uka u npyrue eCTECTBEHHBIC | ® BBIIBIDKCHHE THIOTE3, OOBACHSIONIMX TPOCTHIC  SIBIICHUSA,
HBI METOJ] HayKH M3Y4aroT pUPO.Y. HallpuMep:  TOYEMYy  OCTaHABIIMBAETCA  JBIKYILEECS MO
nmo3HaHus. (2 4.) EcrecTBeHHO-HAYYHBIH METOJT TOPU30HTAIBLHOMN MMOBEPXHOCTHU TEJIO; MOYEMY B KAPKYIO MOr01y B
IIO3HAHUS: HAOJIIOACHUE C ITOMOIILIO CBETJION OJICKE NMPOXJIAJHEN, UYEM B TEMHOM;
® TIpEJIOKEHHUE CIIOCOO0B MPOBEPKU TUIIOTE3;

COXPAaHHBIX AHaJIM3aTOPOB,
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MOCTAHOBKAa  HAy4YHOTO  BOIPOCA,
BBIJIBUKEHHE TUIOTE3, SKCIIEPUMEHT
0 TMPOBEPKE THUIIOTE3, OOBSICHEHUE
HaOmMrogaeMoro siBiacHusg. OmnucaHue
(bU3UYECKUX SIBJICHUH C ITOMOIIBIO
MOJIEJIEN.

® JIPOBCACHHC HCCICOOBAHHA IIO IIPOBCPKE KaKo#-1100 THIIOTC3EI,

HaIpumep: JanbHOCTh  MoN€Ta  IMIApUKa,  IMYIIEHHOIO
TOPU30HTAJILHO, TEM 0OJIbllIe, YeM OOJIbIlIe BHICOTA MY CKa;
MOCTPOEHUE MPOCTEUINX MoJeeil pu3ndecKkux sBieHui (B BUaeE
PUCYHKOB, aNIUIMKAlUH, pelbedHBIX PUCYHKOB WM CXEM),
HaIpUMeEp MaJIeHUe MpeaMeTa; IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE
CBETA.

Paznen 2. IlepBoHavyajibHble CBeIeHUs 0 CTPOEeHUM BemecTBa (5 4.)

Crpoenue
BemiecTna. (1 4.)

ATOMBI ¥ MOJIEKYJbI, UX Pa3MEpHI.
OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEILECTBA.

® HaONIOJEHHE C IIOMOUIbI0 COXPAaHHBIX AHAJIU3aTOPOB U
MHTEpHpETaLns OMBITOB, CBUJIETENBCTBYIOLIUX 00
aTOMHO-MOJIEKYJIIDHOM ~ CTPOCHHMM  BEIIECTBA:  OIBITBI  C

PAcCTBOPEHHEM PA3JIMYHBIX BEIIECTB B BOJIE;
OIICHKa pa3MepoB aTOMOB M MOJIEKYJ C HCIOJIb30BaHUEM
dboTorpaduii, MoJy4eHHBIX Ha ATOMHOM CHJIOBOM MHKPOCKOIIE
(ACM), niu Mofeneu;

onpeJereHIe pa3MePOB MAJIBIX TEJ.

JBu>xkeHue

u
B3aMMO/ICHCTBUE
YaCTHI]
BermiecTna. (2 4.)

JIBm>xenue yactuil BemecTBa. CBA3b

CKOPOCTM  JBWKEHHSI YacTHI] C
TEMIIEPATYPOH. bpoyHoBckoe
JBUKEHHE. Huddysus.

B3aumoneiicTBie 4yacTHIl BEIIECTBA:
MIPUTSKEHUE U OTTAJIKWUBAHUE.

HaAO0JII0/ICHHE C TOMOILBIO COXPAHHBIX AHAJIM3aTOPOB U OOBSICHEHUE
OpOYHOBCKOTO ABMXEHUS U sIBIEHUS AU Dy3uu;

IPOBEICHUE U OOBSICHEHUE OIBITOB MO HAOIIOJEHUIO TEIMJIOBOIO
pacUIMpeHust ra3oB;

NpoOBEJEHNE U OOBICHEHUE OIBITOB IO OOHAPYXKEHUIO CHII
MOJIEKYJIIPHOT'O NPUTSKEHUSI U OTTAJIKUBAHHSL.

ArperaTHsbie
COCTOSIHUSA
BermiecTna. (2 4.)

ArperaTHble COCTOSIHUSI BELIECTBA:
CTPOCHUE Ta30B, KHUIKOCTEH U
TBEPIBIX (KPUCTAUIMYECKUX) TEIL
B3anmocBsA3p MeXQy CBOMCTBAMH
BEIIECTB B Pa3HbIX arperarHbix
COCTOSIHUSIX u ux
ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM.

omucaHue (C HCIOJIb30BaHUEM IPOCTHIX MOJIEel) OCHOBHBIX
pa3Iuyui B CTPOCHUHU ra30B, )KUJIKOCTEN U TBEPBIX TEI;
00BSICHEHHE MaJlOW CKMMAeMOCTH JKHJIKOCTEH W TBEPHABIX TeE,
OOIBIION CKNMAEMOCTH T'a30B;

0o0bsiICHEHHE coxpaHeHUs] (OpPMBI TBEPIBIX TEI M TEKy4yeCTU
JKUJIKOCTH;

MPOBEJICHUE ONBITOB, JOKA3bIBAIOIINX, YTO B TBEPIOM COCTOSTHUM
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OcobeHHOCTH
COCTOSTHUM BOJBIL.

arperaTHbIX

BOJIBI YACTHUIIBI HAXOAATCS B CPETHEM Jdalibllie JPYr OT Jpyra
(MJIOTHOCTH MEHBIIIE), YEM B JKUKOM;

YCTAaHOBJICHHE B3aMMOCBSI3H MEXIY OCOOCHHOCTSMHU arperaTHBIX
COCTOSIHUI BOJIbI M CYIIECTBOBAHUEM BOAHBIX opranu3zmMoB (MC —
Oouosiorus, reorpadusi).

Pasnen 3. /IBmkenne

U B3auMojeiicTBue Tea (21 4.)

Mexanuueckoe Mexanuueckoe JBUKECHUE. | ® KCCIIEIOBAHUE DPABHOMEPHOIO [IBHJKEHHS M OIPEACIIEHUE €ro
nBrkeHue. (3 4.) | PaBHOMEpHOE ©  HEpPaBHOMEPHOE IIPU3HAKOB;
newxkenue. Ckopoctb. Cpennsisi | @ HaOMOAEHHME € NOMOIIBIO  COXPAaHHBIX  AHAJIU3aTOPOB
CKOpPOCTb  IPU  HEPABHOMEPHOM HEPaBHOMEPHOI'O JBM)KEHHUS W ONpPEAENICHUE €ro OTIWYUU OT
ABUKeHUU. Pacuér myTtu u BpeMeHU PABHOMEPHOI'O JIBH)KCHMUS;
JIBUYKEHUS. ® pelIeHuE 3aJa4 Ha OIPEACIICHHE ITyTH, CKOPOCTH U BPEMEHHU
PABHOMEPHOI'O JIBH)KCHMUS;
® aHanu3 rpa)uKOB 3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHH.
Nuepnus, SIBneHue MHEepUUHU. 3aKOH MHEPLUH. | ® OOBSCHEHHWE M IPOTHO3UPOBAHUE SIBJICHUI, OOYCIOBIEHHBIX
Macca, B3auMopeiicTBue Ten Kak NpUYMHA WMHEpLUEN, HalmpUMep: YTO MPOUCXOAUT MPU TOPMOKEHUU WIH
MJIOTHOCTG. (4 M3MEHEHUS! CKOPOCTH JIBHXKEHHUSI TEJL. PE3KOM MaHEeBpe aBTOMOOWJIS, TOYEMY HEBO3MOXHO MTHOBEHHO
9.) Macca kak Mepa MHEPTHOCTU Tela. IPEKPaTUTh ABM>KEHHE HA BEJIOCUTIEE WIIM CAMOKATE U T JI;
[TnoTHOCTH BEILECTBA. CBs3b | ® TPOBEACHUE U AHAJIM3 OIbBITOB, JEMOHCTPHUPYIOLUIUX H3MEHEHUE
MJIOTHOCTU € KOJMYECTBOM MOJIEKYJI CKOPOCTH JIBHJKEHHUSI TeJla B pe3yJIbTaTe JIEUCTBUS HA HErO IPYruX
B €IMHHIIE 00BEMA BEIISCTBA. T,
® pelleHHEe 3aJady Ha ONpEeJeIeHHEe Macchl Tena, ero o0bémMa u
IUIOTHOCTH;
® [POBEJECHUE U aHAJIM3 OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
MU3MEHEHMS CKOPOCTH TEJIa OT €0 MacChl IPU B3aUMOICHCTBUY TE;
® 3MEpPEHHE MACChl TeJla Pa3IMYHBIMU CIIOCOOaMU;
® OIIpe/eIIeHHE IJIOTHOCTH TEJIa B Pe3yJIbTaTe U3MEPEHUS €TI0 MacChl
U 00BEMa.
Cuna. Bugel cun. | Cuna KaK ® U3y4YeHHE B3aUMOJCUCTBUS KaK MPUYMHBI U3MEHEHUS CKOPOCTU

XapaKTEPUCTUKA
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(14 4.)

B3aMMOJICHCTBHSI TeJ. Cuita
yHpPYrocTH U 3aKoH I'yka. I3mMepenue
CWIBl C IIOMOINBIO JIMHAMOMETpA.
SIBneHuE TATOTEHUS U CUJIA TSHKECTH.
Cuita TSDKECTH Ha JPYTHX IUIAHETaXx.
Bec Tena. Hesecomocth. CrnoxxeHue
CWJI, HAaIpaBJICHHBIX II0 OJHOM
npsMon. PaBHOIEHCTByIOIAss CUJI
Cuna tpenus. TpeHue CKOIbXKEHUs U
TpeHue nokos. TpeHue B npupoae u
TEXHUKE.

TeJa WK ero aedpopManuy;

ONMCAHUE PEAJbHBIX CUTYAlM B3aUMOICHCTBUS TEN C MOMOILBIO
MO/JIeJIeH, B KOTOPBIX BBOAUTCA MOHITHE U U300paXKEHUE CUJIBL;
U3Y4YEHHUE CUIIBI YIIPYTOCTH;

UCCJIEIOBAHUE 3aBUCHMOCTU CHJIBl YIPYTOCTH OT YIJIMHEHHUS
PE3MHOBOIO LIHYpa WX NPYKHUHBI (C TOCTPOCHUEM I'paduKa);
aHaJIM3 TIPAKTHYECKUX CHUTyallud, B KOTOPBIX IPOSBIIETCS
NEUCTBUE CUJIbI yOPYrocTH (YOpyrocTb Ms4a, KPOCCOBOK, BETOK
JiepeBa u Jp.);

aHaJIN3 CUTyallul, CBA3aHHBIX C SIBJICHUEM TATOTeHHs. OObsICHEHUE
OpOUTANBHOTO JIBXKEHHSI IUIAHET C HCIOJIb30BAHUEM SBIICHUS
TATOTeHMs U 3akoHa uHepun (MC — actpoHomus);

M3MEpPEHHE Beca Tella C OMOIIBIO IMHAMOMETPA;

000CHOBaHHUE ITOTO CIIOCO0A U3MEPEHUS;

aHaJIU3 U MOJICIIMPOBAHUE SIBJICHUS HEBECOMOCTH;
DKCIIEPUMEHTAJIBHOE IOJIy4YEHHE IIpaBWiia  CIIOXKEHUS  CHII,
HaIpaBJICHHBIX BOJb OJHOM NPSIMO;

ONPENEIICHUE BEJIMYNHBI PABHOJACUCTBYIOLIEN CHIT,

U3YYEHUE CUIIBI TPEHHUSI CKOJIBKEHUS U CUJIbI TPEHUS TTOKOS;
UCCJIeIOBAHNE 3aBUCUMOCTH CUJIbI TPEHUS OT BECa TeJjla U CBOWCTB
TPYIIMXCS IOBEPXHOCTEN;

aHaJIM3 TMPAKTHUYECKUX CHUTyaluld, B KOTOPBIX THPOSBIAETCA
JEUCTBUE CUIIBI TPEHUS, UCIOIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS
WIM YyBelnyeHus (KaTaHWe Ha JIbDKax, KOHbKAaX, TOPMOXKECHHE
aBTOMOOMWJISI, MCHOJb30BAHNE MOJIIMITHUKOB, TJIaBaHUE BOJHBIX
AKUBOTHBIX U J1p.) (MC — Ouonorus);

pellIeHre 3a/lay ¢ MCIMOJIb30BaHWEeM (opMmyn i pacuéra CUJIbI
TSYKECTH, CUJIbl YIIPYTOCTH, CHJIBI TPEHHSI.

Pa3znea 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra3oB (21 4.)
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JlaBnenue. Hanenue. CriocoObl YMEHBIIICHUS U | ® aHAIU3 U OOBSCHEHHWE ONBITOB W MPAKTUYECKUX CHUTyalui, B
[lepenaua yBeIMYeHUsI JaBieHus. [laBneHue KOTOPBIX MPOSIBISETCS CUJa IABJICHUS;
JaBJICHUS ra3za 3aBUCMMOCTbH JIABJICHHS ra3a OT | ® 000CHOBaHUE CIIOCOOOB YMEHbIIICHUS U YBETUUYCHUS JTaBJICHMUS;
TBEPBIMU o0béMa u Temmepatyphl. llepenaya | ® wu3ydeHHE 3aBUCUMOCTH JaBJICHUS ra3a OT 00bEMa U TEMIIEPATYPhL;
TeJaMu, JaBJICHUS TBEPIBIMU TeJaMu, | ® H3y4YeHHEe OCOOCHHOCTEH Iepefadd NaBleHUs TBEPIABIMHU TEJIaMH,
KUIAKOCTSIMU U KUAKOCTIMH M razamM. 3aKoH KUIKOCTSIMHU U Ta3aMu;
razamu. (3 4.) [Tackans. [TneBMaTHueckue | ® OOOCHOBaHHE pPE3YJIbTATOB OMNBITOB OCOOECHHOCTSIMU CTPOEHUS
MaIITUHBI. BEIECTBA B TBEPIOM, KHUIKOM U Ta3000pa3HOM COCTOSHUSX;
® HKCIEpUMEHTAIBLHOE JOKa3aTeIbCTBO 3aKoHa [Tackas;
® DCEIICHUE 33J1a4 HA pAaCU€T JABJICHUS TBEPJIOTO TENA.
JlaBnenue 3aBUCHUMOCTh JaBJICHUSA ® CCIEOBAHUE 3aBUCHUMOCTH JABJICHUS KUIKOCTU OT TIyOUHBI
KUJKOCTH. (5 4.) | KUIAKOCTH oT TITyOUHBI MOTPY>KEHUS U TJIOTHOCTH KUJIKOCTH;
MOTPY>KEHHUS. ® HaOJII0/ICHUE C TTOMOIIBIO COXPAHHBIX aHAIU3ATOPOB C TTOMOIIBIO
['unpocTtarnueckuii  mapajaokc. COXpaHHBIX AaHAJIM3aTOPOB U OOBSICHEHHE THAPOCTATHYECKOTO
CooOuraromuecs COCY/IBL. napajiokca Ha ocHoBe 3akoHa [lackains;
[M'unpaBnuyeckue MEXaHU3MBI. ® U3y4YeHHE COOOIIAIONINXCS COCY/IOB;
® pellleHre 3a/1a4 Ha pacy€T AaBJICHHUS )KUJIKOCTH;
® O00BsICHEHUE TIPUHITUIIA JCUCTBUS THIPABINYECKOTO TIpecca;
® aHau3 u 00BsICHEHHE MIPAKTUICCKUX CUTYaIIHH,
JEMOHCTPUPYIOIINX TIPOSBICHUE NABIICHUS >KHIKOCTH M 3aKOHA
[Tackaunst, HanmpuMep NPOLECCOB B OpraHU3ME MPHU TITyOOKOBOJTHOM
Heipgaun (MC — Ouosorus)
ATtmocdepHoe AtMmochepa 3emau u atMochepHoe ® HKCIEpPUMEHTAIbHOEe OOHApyKeHUE aTMOC(epHOro JaBlCHUS
nasieHue. (6 4.) nasnenue. [IpuunHbl cymiecTBoBaHusA|  AHanu3 W OOBSACHEHHE OIBITOB U TPAKTUYECKUX CHUTYAIHi,
BO3yIIHONW 000souku 3emiu. OmbIT|  CBS3aHHBIX C ACHCTBHEM aTMOC(HEPHOTO JIaBIICHNUS,
Toppuuennu N3mepenne ® 00BSICHEHHE CYIIECTBOBAaHUS aTMOC(hephl Ha 3eMiie U HEKOTOPBIX
aTMocGepHOTo JABJICHUS.|  IUIAHETax WK €€ OTCYTCTBUA Ha Apyrux miaHeTax u Jlyne (MC —
3aBUCHUMOCTh atMocdepHoro|  reorpadus, aCTPOHOMUS);
® O0BSICHEHHE HW3MEHEHHsS! TUIOTHOCTH aTMoc(epbl C BBICOTOM U

HaBJICHUSI OT BBICOTBI HaJd YPOBHCM
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mopsi. IlpuOopsl mns  U3MEpEeHHss|  3aBUCUMOCTHU aTMOC(EPHOTrO ABIEHUS OT BBICOTHI;
aTMOC(epHOTO JaBJICHHUS. ® pelIeHUE 33]]a4 Ha pacy€T aTMOC(EPHOTO 1aBJICHUS;
® 13yuyeHHE YCTpoiicTBa OapoMeTpa-aHepoua.
Hencrteue JleficTBHE JKUIKOCTM M Tra3a Ha | ® SKCHEPUMEHTaIbHOE OOHApYKEHHE JIEHCTBUS KHUIKOCTH U Ta3a Ha
KUJKOCTH M ra3a | IOTPYy’KEHHOE B HHUX  Telo. HOTPY’KEHHOE B HUX TEJIO;
Ha NOrpyk€HHOE B | BrITankuparomas (apxumenoBa) | ® ONpENETICHUE BBITAIKUBAIOIICH CUJIbL, JEHCTBYIOLIEH Ha TEIO,
HUX Teno. (7 4.) cuna. 3akoH Apxumena IlnaBanue MOTPY>KEHHOE B KUIKOCTB;
ten. Bo3nyxomuaBanue. ® MpoBeJeHUE U OOCYXKIECHHE OIBITOB, JAEMOHCTPUPYIOIINX
3aBHCUMOCTh BBITAJKUBAIOIICH CHJIbI, JCHCTBYIOIICH Ha TEIO B
KUIAKOCTH, OT 00bEMA NOTPYKEHHOM B JKUJIKOCTh YaCTH TEJA U OT
IJIOTHOCTH 5KMJIKOCTH;
® lCCIEeIOBaHUE 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa
NOTPYKEHHOM B KUJKOCTh YaCTH TENa;
® pelleHue 3aJa4 Ha NPUMEHEHHE 3aKOHa ApXHMeEIa U YCIOBUSA
IUTABaHUs TE,
°

KOHCTPYHPOBAHUE apEOMETpa WJIM KOHCTPYMPOBAHUE JIOJKUA M
OlpeAeIICHUE €€ TPY30H0AbEMHOCTH.

Pa3nen 5. PabGora n

MOIIHOCTH. JHeprusi (12 4.)

Pabota u Mexanuueckasi padota. MOITHOCTb. | ® 3KCIEPUMEHTAIBHOE OINpPEACICHNE MEXAaHUYECKOW padOThl CHUIIbI
MOIIHOCTb. (3 4.) TSOKECTU TPU MAaJCHUM Tella U CWIbl TPEHHS MPHU PABHOMEPHOM
NIEPEMEILICHUH TEJIA [0 TOPU30HTAIBHON OBEPXHOCTH;
® DPACUY€T MOIIHOCTH, Pa3BUBAEMOW MPU NOABEME T10 JIECTHULIE,
® pelIeHHE 33]1a4 Ha PacYET MEXaHNUEeCKON pabOThl M MOIIHOCTH.
IIpocteie [IpocTeie MeXaHU3MBI: phlyar, OJOK, | ® OINpeAeNeHUEe BBIUIPHINIA B CHJE MPOCTHIX MEXaHU3MOB Ha
MEXaHU3MBI. (5 4.) | HAKJIOHHast IJIOCKOCTh.  IIpaBumio OpUMepe phluara, MOJBWKHOTO U HEMOJABHXHOTO OJIOKOB,
pPaBHOBECHSI. HAKJIOHHOW IJIOCKOCTH;
Poryara.  I[lpumeHeHue  mpaBuia | ® MCCIEIOBAaHUE YCIOBUS PABHOBECHS phluara;
paBHOBecHss pblyara K  OJIOKy | ® OOHapy)XeHHME CBONCTB TMPOCTHIX MEXaHU3MOB B Pa3IUYHBIX
«3070TO€  MPABWJIO»  MEXAHHKHU. MHCTPYMEHTAX W MPUCIOCOOJEHUSX, UCHOJb3YEeMbIX B OBITY H
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KII/ MPOCTHIX MEXaHU3MOB. TEeXHHUKE, a TaK)Ke B )KUBBIX opranuzmax (MC — OGuosorus);
[IpocTeiec MexaHHU3MBI B OBITY U | ® DKCIEPUMEHTAJbHOE JO0Ka3aTeIhCTBO PABEHCTBA pabOT MpH
TeXHHKE. PpIyaru B Tee yemoBeKa. MPUMEHEHHUH TTPOCTHIX MEXAHU3MOB;
e omnpenenenue K11/ Hak10HHOM TIIOCKOCTH;
® pCIICHME 33/1a4 Ha MIPUMEHEHUE MpaBUJia PAaBHOBECHS pblyara 1 Ha
pacuét KIIJI
MexaHnuyeckas Kunetnueckass W mnNOTEHUHMANIbHAS | ® SKCICPUMEHTAIBHOE OIPEICIICHUE W3MEHEHUS KUHETHYECKOW M
sHeprus. (4 4.) sHeprus. [IpeBpaiienue oqHOTO BHAA MOTEHIMAIBHON SHEPTHUU TEJIA IPU €0 CKATBIBAHUH 110 HAKJIOHHOMN
MEXaHMYECKON DHEPruu B IPYTOM. IIJIOCKOCTH;
3aKOH COXpaHEHUs W U3MEHEHHs | ® (HOPMYIUPOBAHUE HA OCHOBE HCCIICTOBAHMS 3aKOHA COXPaHCHUS
SHEPTrUH B MEXAHUKE. MEXaHWYECKON SHEPIUY;
® 00CYyXIeHHE I'PaHMI] IPUMEHUMOCTH 3aKOHA COXPaHECHUS YSHEPTUH,
® pCEIICHHE 33724 C MCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS YHEPTUU
PesepBHOE Bpemsi. (3 4.)
9 kaacc (68 4.)

TemaTnueckui
0JI0K, TEMbI

OcHoBHOe coaepxkaHue

OcHoBHBIE BU/IbI 1eITEJIbHOCTH 00y4AKOIUXCH

Paznen 6. TemnoBble siBjienus (32 4.)

Crpoenue
CBOMCTBA
BemiecTna. (7 4.)

Crpoenue BEIIECTBA. OnbITHI,
NTOKA3bIBAIOIIME AaTOMHOE CTPOCHHE
BEILECTBA. TEMI0BOE IBHXKEHHE aTOMOB
M MOJIEKYJ. BpOYHOBCKOE NBH)KEHHE.
Jludpdy3uss B razax, KUIKOCTIX H

TBEPIBIX  TeEjax. B3aumoneiictBue
JACTHUIL BelIlECTBA. ArperarHbie
COCTOSIHUS BEILICCTBA. Monem

CTPOCHHUA TBCPALIX TCII, )KHI[KOCTGﬁ n

razoB. OOBICHEHUE CBOWCTB TIa30B,

HaOJI0ICHUE C IOMOIIBIO COXPAHHBIX aHAJTU3aTOPOB C MOMOIIBIO
COXpAaHHBIX  AHAJIM3aTOPOB W  HHTEPOPETALHS  OMbBITOB,
CBUJICTEIILCTBYIOIIUX OO0 aTOMHO-MOJICKYJISIPHOM CTPOCHHUU
BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3JTUYHBIX BEILIECTB B BOJE;
peuieHre 3aja4 IO OLEHHUBAHUIO KOJMYECTBA AaTOMOB WU
MOJIEKYJI B €IuHHUIIe 00bEMA BEILIECTBA;

OLICHKa YOeIUTEIbHOCTH 3TUX 00OCHOBAHMIA;

00BsICHeHHE OPOYHOBCKOTO JBMKEHUS, iBNICHUS U y3nn;
00BSICHEHHE OCHOBHBIX PA3JIMUUil B CTPOCHHH Ta30B, KUIKOCTEH
Y TBEPIBIX TEJI,
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)KPII[KOCTCI?I N TBCPAbIX TCJI HAa OCHOBC

MOJICKYJISIPHO-KMHETHYECKUX
[PEICTABJICHUM.

MIPOBEJECHUE OMBITOB MO BBIPAILIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM WJIH Ccaxapa;

MpPOBEICHUE U OOBSICHEHUE ONBITOB, JEMOHCTPUPYIOIIHUX
KalWJUISIPHBIC SBJICHUS U ABJICHUE CMAYNBAHUS;

OOBSCHEHHE PO KaMWUISPHBIX SIBICHUW IJIs1 TMOCTYTUICHUS
BOJIbI B opranusm pacrenuit (MC — Ouonorus);

HaOJII0ICHUE C TIOMOIIBIO COXPAHHBIX aHATU3aTOPOB C MOMOIIBIO
COXPaHHBIX aHAJIN3aTOPOB, NMPOBEJACHHE U OOBSICHEHUE OMBITOB
10 HaOJIIOJICHUIO TEIIOBOTO PACIIMPEHHUs Ta30B, KUIKOCTEH U
TBEPABIX TEJI,

OOBSCHEHHE COXpaHEHHs O00bEMA TBEPABIX TEN, TEKYYECTH
KUIKOCTU (B TOM YHKCIE, Pa3sHULBI B TEKYy4YECTH JJISl PAa3HBIX
JKUJIKOCTEH ), TaBJICHUS Ta3a;

IIPOBEJACHUE  ONBITOB,  JACMOHCTPUPYIOIIUX  3aBUCHUMOCTH
JABJICHUSI BO3JlyXa OT e€ro oO0béMa M HarpeBaHus WU
OXJIAKICHUS,

aHAJIN3 MPAKTUYECKUX CHUTyallMld, CBA3aHHBIX CO CBOMCTBAMHU
ra3oB, )KUJIKOCTEN U TBEPABIX TEIl.

TeroBbie
nporiecchl. (23 4.)

Temneparypa. CBsi3b TEMIIEPATYPHI CO
CKOpPOCTBIO  TEIUIOBOTO  JBHYKECHUS
YacTHL. BHyTpeHHsiss  3Heprus.
CnocoObl M3MEHEHMsS] BHYTpPEHHEU
DHEPI'UM: Terionepeaada U
COBEpLIEHUE paboTHI. Bunsl
TEIIONEPEAAYM: TEIIONPOBOJHOCTb,
KOHBEKL U, u3itydeHue. KonnuecTBo
TEIUIOTBl. YJEelIbHAas TEIUIOEMKOCTD
BelecTBa. TermIo0o0MeH U TEeIUIOBOE

paBHOBECHE. YPaBHEHHUE TEIJIOBOTO

000CHOBaHUE NPABUII U3MEPEHUS TEMIIEPATYPBI;
CpPaBHEHUE PA3JIMYHBIX CHOCOOOB HM3MEpPEHUs U
TeMIepaTyphl;

HaOJI0ICHUE C TOMOIIBIO COXPAHHBIX aHAJTU3aTOPOB C MOMOIIBIO
COXpaHHBIX  AHAJM3aTOPOB MU  OOBSICHEHUE  OIbBITOB,
JEMOHCTPUPYIOUIMX W3MEHEHUWE BHYTPEHHEW SHEpPruu Tejna B
pe3yibTaTe TeIIonepeiadyi U paboThl BHEITHUX CHIT;
HAOJI0/IEHUE C MTOMOIIBI0 COXPAaHHBIX AHAJTN3aTOPOB C MOMOILBIO
COXPaHHBIX aHAJU3aTOPOB U OOBSICHEHHE OIBITOB, 0OCYXKIECHUE
MPAKTUYECKUX CUTYalUl, TEMOHCTPUPYIOLIUX PA3IUYHbIE BUIbI
TEIJIONEPENAaUH: TEMIONPOBOJHOCTh, KOHBEKLIUIO, H3TYYEHUE;

mIKajJa
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Oamanca. IlmaBieHue u OTBCPACBAHUC

KPUCTAJITNYECKUX BEIICCTB.
VYnaenbHas ~ TEIJIOTa  IUIABJICHMUS.
[TapooOpa3oBanue U KOHJCHCAIIUA.
Ucnapenne Kunenuwe. VYaenbHas
TeII0Ta napooOpa3oBaHusI.
3aBUCUMOCTh TEeMIIEPATyphl KUIICHUS
oT aTMOC(EPHOTO JTABJICHUS.
BrnaxxHocTth BO3/yXa. DHeprus
TOILJIUBA. VY nenpHast TEII0Ta
CropaHusl. RE0)703000200081 paboThI
TETUIOBBIX JIBUTATEJICH. KIIJI
TEIUIOBOTO  JBUTATeNsd. [eIjioBbIC

ABUI'aTCJIIM M 3allluTa 0pr>1<a}omeﬁ

cpenpl.  3aKOH  COXpaHEHUS U
TIpEeBpaICHUS HEPTUU B
MEXaHUIECKUX u TETUTOBBIX
nporieccax.

HCCIICIOBAHUE  SIBJICHMS  TeIJIoOOMEHa TpU  CMEIIMBAHHUH
XOJIOAHOMW U TOPSIYEN BOJBI;
HaOJIOJICHWE ¢  TIOMOINBIO  COXPAaHHBIX  aHAJIM3AaTOPOB

YCTAaHOBJICHHSI TEIJIOBOTO PABHOBECHUS MEXAYy Topsiue u
XOJIOJIHOM BOJIOM;

ornpejeeHne (U3MEpPEeHHe) KOJIUYEeCTBA TEIUIOThI, MOJIYyYEHHOTO
BOJOM TMpU TEIJIOOOMEHE C HarpeThiM METAUIMYECKUM
TAJTUHAPOM;

onpeesieHre (M3MEpPEHNE) YAEIbHON TEMI0EMKOCTH BEIIECTBA;
pelIeHre 3amad, CBSI3aHHBIX C BBIYHCICHHUEM KOJHWYECTBA
TEIJIOTHI ¥ TETUIOEMKOCTH TIPH TETTIOOOMEHE;

aHAIM3 CHUTYyallMil TPAKTHYECKOTO MCIOJBb30BaHUS TEIJIOBBIX
CBOWCTB BCIIECTB W MAaTepHalOB, HANpuUMep, B IEIAX
PHEProcOEepeKeHUs:  TEIUIOM3OJIAIMS,  dHeprocoeperaronme
KPBIIIIH, TEPMOAKKYMYJISITOPBI U T 1,

HaOJIOZICHUE C TIOMOIIBI0 COXPAHHBIX AHAIM3ATOPOB SIBICHUUN
UCTIapEHUs U KOHCHCAIUY;

UCCJIEIOBAHKUE TIpoIlecca MCMAPEHUS PA3TUYHBIX JKHUJIKOCTEH.
OObsicHEeHUE SIBIICHUW HCTApEHUs W KOHJICHCAIIMM Ha OCHOBE
aTOMHO-MOJICKYJIIPHOTO YUCHUS;

HaOJIOJICHHWE C TOMOUIBI0 COXPAHHBIX AHAIM3ATOPOB U
OOBSCHEHHE TpoIlecCa KHUICHUS, B TOM YHCJIE 3aBUCUMOCTH
TEeMITepaTypbl KATICHUS OT JTaBJICHHUSI,

onpeesieHne (M3MEepPEHNE) OTHOCUTEILHON BIIAXKHOCTH BO3/IYXa;
HaOJII0JICHHE C MOMOIIBI0O COXPAHHBIX aHAIM3aTOPOB Tpoliecca
TJIABJICHUS] KPUCTAJIMYECKOTO BEIIECTBA, HAPUMED, JIbJIA;
CpaBHEHHUE TIPOIECCOB TUIABJICHUS] KPHUCTATMYECKUX TEl U
pa3MsITYeHus IPU HarpeBaHUU aMOPQHBIX TET;

omnpesienieHne (M3MEPEHNE) yACIbHON TEIUIOTHI IJIABJICHUS JIbaa
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0OBsSCHCHHUE SIBJICHUM IIIABJICHUS U KpUCTAJJIN3allUX Ha OCHOBC
ATOMHO-MOJICKYJIAAPHOI'O YUCHUA,

PCIICHUC 3aJda4, CBA3daHHBIX C BbIYHMCICHHUCM KOJIIMYCCTBA
TCIUIOTBI B IIpoHCCCax TCIUIOIICpCAAaUn IIpW IJIaBJICHUH U
KpucTtajuin3dalnnuu, UCIIapCHUHN U KOHACHCAIINU
aHaJIn3 CI/ITyaHI/Iﬁ IMPAKTHYCCKOTO  IIPUMCHCHUA
IIJTaBJICHUA 141 KpucCTaallIn3alnuu, HaIIpHUMCp,
CBCPXUYHUCTBIX MATCPUAIIOB, COJICBAs I'PCJIKA U JIP.,

SIBJICHUU
MOJy4YEeHUE

aHanau3 paboOThl U OOBSCHEHUE MPHUHIMIA JEUCTBUS TEILIOBOTO
JIBUTATEIIS;
BBIUHUCIICHUE KOJWYECTBA TEIUIOTHI, BBIACISIONIETOCA MPHU

CrOpaHUU pa3InYHbIX BUI0B TorunBa, u KIIJ[ nBurarens;
00CYX/IEHHE 3KOJIOTMYECKUX IOCJIEACTBUI  HMCIOJb30BaHUS
JIBUTaTEIIeH BHYTPEHHETO CropaHus, TEIUIOBBIX u
rujpodiekTpocTaniuil (MC — sKoJorust, XUMHUS).

Paznen 7. DiaekTpuyeck

We U MATHUTHBIE siBJIeHus (35 4.)

DIIEKTPUUYECKUE
3aps/bl.
3apsoKEHHBIE Tena
u 170'¢
B3aNMOJICHCTBHE.

(7 4.)

Onektpuzaumst  ten.  JlBa  ponpa
ANEKTPUUECKUX 3apsIIOB.
B3auMogenicTBue 3apsHKEHHBIX — TElL.
3akoH Kynona. DnmekTpudeckoe noJe.
[TprHIMD CyIIEPIIO3ULIUU
anekTpuyeckux rnonerd. Hocurenu
ANEKTPUUECKUX 3apsIIOB.
DJIeMEHTapHBIM DIEKTPUUYECKUN
3aps. Crtpoenue aToMma.

[TpoBOMHUKN U AMAINEKTPUKHU. 3aKOH
COXPaHEHHUS IEKTPUUECKOTO 3apsaa.

HAOJIIOZAECHUE C ITOMOIIBIO
MPOBEJICHUE OITLITOB 10
COMPUKOCHOBEHUH U UHAYKIIUECH;

HaOJIOJICHHE C TOMOUIBIO COXPAHHBIX AHAIM3ATOPOB U
OOBSICHEHHE B3aMMOJICHCTBUSI OJHOMMEHHO M Pa3HOUMEHHO
3apsHKEHHBIX TEIT;

0OBbsSICHEHHE MPUHIINIA ACHCTBUS JIEKTPOCKOIA;

00BsSICHEHUE SIBJICHUN 3JICKTPHU3ALUH TIPU COTIPUKOCHOBEHHUH TEI
M UHAYKIUMEW C HCIOJIb30BAHUEM 3HAHUW O HOCHUTENSX
AJIEKTPUYECKUX 3apsIIOB B BEIIECTRBE;

pacrio3HaBaHHEe M OOBSICHCHHE SBJICHUN DJCKTpU3AIlUd B
MOBCEIHEBHOM KU3HHU;
HAONIOEHNE C  TOMOIIBIO

COXpPaHHBIX  AHAJIU3aTOPOB U
QJICKTPU3AlUU TCJI Ipu

COXPAaHHBIX AaHAIN3aTOPOB W
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00BsICHCHHUE OIIBITOB, HIUIIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
QJICKTPUYICCKOI'O 3apsaaa,

® HaOJI0JICHHE C MTOMOIIBI0O COXPAHHBIX aHAJIM3AaTOPOB OIBITOB 10
MO/JICJTUPOBAHUIO CUJIOBBIX JTMHUM JIEKTPUUECKOTO TOJIS;
® 1CCJICOBAHME JICHCTBUS AIEKTPUUYECKOTO OISl HA TPOBOJHUKHU U
JTIDJICKTPUKHU.
DIEKTPUYECKUIM DIIEKTPUYECKUN TOK. YcnoBus | @ HAOMIOACHHUE C MIOMOIIBIO COXPAHHBIX aHAU3ATOPOB PA3TUIHBIX
TOK. (22 4.) CyILIECTBOBAHUS AJIEKTPUYECKOTO BHUJIOB JICHCTBUS SJIEKTPUUYECKOTO TOKAa M OOHAPY>KEHHE STUX
TOoKa. VICTOYHHUKH MOCTOSIHHOT'O TOKa. BHUJIOB JCHCTBHS B ITIOBCEIHEBHOM KU3HMU,
JIeHcTBUSL  DJIEKTPUYECKOTO  TOKa | ® COOpKa M UCIBITAaHUE AJICKTPUUECKOU 1IEMU MOCTOSTHHOTO TOKA;
(TenyoBO€, XUMHUUYECKOE, MATHUTHOE). | ® H3MEPEHHUE CHJIbl TOKA aMIIEPMETPOM;
DJIEKTPUUECKUM TOK B KUJKOCTAX M | ® H3MEPEHHE JIEKTPUUECKOTO HAMPSHKEHUSI BOJIBTMETPOM;
razax. Onektpuueckas Ienb. Cuia | @ mpoBeAcHHE W OOBSCHEHHE OIBITOB, JIEMOHCTPHUPYIOIINX
TOKa. OJEKTPUYECKOE HaIpsKeHUE. 3aBUCUMOCTh DJJICKTPUUECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT
ConpoTtusiieHre MIPOBOJTHUKA. €ro JUIMHBI, MJIOIIA/IX MOTIEPEYHOI0 CEYEHHUS M MaTepuaa;
Y IenpHOE CONPOTUBIICHUE BEIIECTBA. | ® KCCIECIOBAHUE 3aBUCUMOCTU CHJIBI TOKA, MPOTEKAIOIIET0 4Yepe3
3akoH OmMa [ ydyacTka Lenw. pPE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPAa M HAMNPSHKEHUS Ha
ITocnenoBatenbHOE W MapaieabHOE pE3UCTOPE;
coeIMHEHHE TPOBOIHUKOB. PaboTa u | @ mpoBepka npaBuiia CIIOXKCHMUS HaIpsHKEHU N npu
MOIIIHOCTh ~ JJIEKTPUYECKOrO0  TOKAa. MOCJIEIOBATEILHOM COCIMHEHUH ABYX PE3UCTOPOB;
3aKkoH [xoyns—JleHna. | @ mpoBepka TmpaBuia s CWIBI TOKAa NIPU MNapauieIbHOM
DJIEKTPONPOBOJKA U MOTPEOUTETU COEIMHEHUHN PE3UCTOPOB;
AJEKTPUUYECKON DJHEpPruv B OBITY. | ® aHAJIU3 CUTyallMd MOCJIEIOBATEIbHOTO U  MHapaJUieIbHOIO
Kopotkoe 3ambikanue. COCIMHEHUS MPOBOHUKOB B JJOMAITHUX AJIEKTPUUECKUX CETSIX;
® pelleHre 3a7ad C MCIoJib30BaHWEM 3akoHa Oma u dopmyn
pacuéra AIEKTPUYECKOTO COIPOTHUBJICHUS npu
MOCJIeIOBaTEILHOM M TTapaJlJICIbHOM COCMHEHUH ITPOBOIHUKOB;
® ompeaelicHHe PaOOTHI AIEKTPUYECKOTO TOKa, IMPOTEKAIOIIEro

qepes Pe3ncTop;
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ONpEIEJICHNE MOIIHOCTH AIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha
pe3uCTOopE;

HCCIIEIOBAHUE 3aBUCUMOCTH CHJIBI TOKAa Ye€pe3 JaMIIOUKy OT
HaIpsHKEHUS HA HEW;

onpexaenenue KIIJI narpesarens;

UCCJIeIOBaHNE TpeoOpa3oBaHus PHEPTrUU MpU TOIBEME Tpy3a
AIEKTPOABUTATEIIEM;

OOBSICHEHHE YCTPOWCTBA W TPHUHIIUIIA JEUCTBHS JOMAIIHUX
AIIEKTPOHArpeBaTENbHBIX IPUOOPOB;

OOBSICHEHWE TPUYMH KOPOTKOTO 3aMbIKaHUSI M MPUHIUIA
JICVCTBHS TJIABKUX MPEIOXPAHUTENEH;

peneHne 3a4a4 ¢ UCOoJIb30BaHueM 3akoHa Jlxxoynsa-Jlenna;
HaOJIIOJICHWE ¢  TIOMOINBIO  COXPAaHHBIX  AHAJIM3aTOPOB
BO3HUKHOBEHUSI JIEKTPUYECKOTO TOKA B KUJKOCTH.

Marsutsebie
sBieHuUs. (6 4.)

[TocTostHHBIE MarHuThI.
BzaumopeiicTBue MOCTOSIHHBIX
MarHuTOB. MarsauTtHoe TOJIE.
MarauTHOe TIONE 3eMJIM M €ro
3HauYeHHeE JUIA )KU3HU Ha 3emie. OnbIT
Opcrena. MarauTtHoe oJie
3JIEKTPUYECKOTO TOKa. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHHKE.
JleficTBMe MarHMTHOTO MOJsS Ha
MPOBOIHUK c TOKOM.
DJIEKTpOBUTATENb MMOCTOSIHHOT'O
TOKA. Hcnons3oBanue
BJICKTPOJIBUTATENIEH B TEXHHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

WCCJICIOBAaHNE MArHUTHOTO  B3aWMOJICHUCTBHUSA
MarHuTOB,;

W3YYCHHEC MAarHUTHOTO TIOJS TIOCTOSIHHBIX MAarHUTOB IPH WX
00BeIMHEHUH U pa3/IeNICHUN;

NPOBEJCHUE OINBITOB I1I0 BHU3YyAJIHM3allMM TIOJS IMOCTOSIHHBIX
MarHHuTOB,;

W3yYCHHUE SBJICHUS HAMAarHUYMBAHMS BEILECTBA;

WCCIICJIOBAaHKUE JICUCTBUS SJICKTPHUSCKOIO TOKA HAa MAarHUTHYIO
CTPEJIKY;

MIPOBEJICHUE OIBITOB, JEMOHCTPUPYIOUIMX 3aBHCHUMOCTH CHJIBI
B3aMMOJICHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI H
HaIpaBJICHUS TOKA B KaTYIIKE;

aHaJIN3 CUTYaIUi PaKTHYECKOTO MPUMEHEHUS dJICKTPOMArHUTOB
(B OBITOBBIX TEXHHYECKHX YCTPOHCTBAX, MPOMBIIUICHHOCTH,
MEJIUIINHE);

ITIOCTOAHHBIX
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M3YUYCHHE ICVCTBUA MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM;
W3YUYCHHE IEVCTBUS 3JIEKTPOBUTATEIIS;

m3Mepenue KII/] anekTpoaBuraTebHON yCTaHOBKY;
pacro3HaBaHWE W aHaJIu3  Pa3JIMYHbIX  [PUMEHEHUH
ANIEKTPOJBUTATENEH (TpaHCIOPT, OBITOBBIE YCTPOUCTBA U . ).

PezepBHOE Bpemst (3 4.)

10 xaacc (102 yv.)
TemaTnueckuit OcHoBHOE coaep:xaHue OcHOBHBIE BU/IbI AESITEJIbHOCTH 00y4aI0IIUXCH
0J10K, TeMa
Paznen 8. Mexannueckue siBjienus (40 4.)
Mexanuueckoe Mexanuueckoe JBIDKCHUE. | ® aHAIU3 U OOCYXXJIEHHE DPa3UYHBIX MPUMEPOB MEXAHUUYECKOTO
JBIKEHUE U MarepuanbHasi TOYKA. Cucrema JBHOKCHUS,
CIIOCOOBI €T0 oTCU€Ta. OTHOCHUTENIBHOCTh | ® OOCYXJEHUE TPaHUIl MPUMEHUMOCTH MOJIEIN «MaTepuaibHas
ornucanus. (10 4.) | MEXaHUYECKOTO JBHKCHUSL. TOYKa»;
PaBHOMEepHOE MPSMOJIMHEMHOE | ® ONMHCAaHUE MEXAHWYECKOTO JBIKCHHS Pa3IUYHBIMU CIIOCOOaAMU
JBH>KCHUE. HepaBHomepHoe (ypaBHeHue, Tabuia, rpaduk);
NpSIMOJIMHEWHOE NIBM>KeHUEe. Cpe/lHssl | @ aHaldu3 JKU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSBISETCA
U MTHOBEHHAs CKOPOCTh Tejla IpHU OTHOCHUTEJIIBHOCTh MEXaHUYECKOTO ABUKEHUS;
HEpPaBHO- MEpPHOM JIBIKEHUU. | ® HAONIOJICHHWE C  TOMOIIBID  COXPAaHHBIX  aHAJIU3ATOPOB
Yckopenue. PaBHOYCKOpEeHHOE MEXaHUYECKOTO JIB)KEHHUS Tejla OTHOCUTEIBHO PAa3HbIX TeJ
MPSAMOJIMHEWHOE IBUKEHHUE. OTCYETA;
CBoOonHOEe  majeHue. OnebITEI | ® CpaBHEHWE IyTEW WM TPACKTOPUU IBHXKEHHUS OAHOTO M TOTO XKE
lNanunes. PaBHOMEpHOE ABUKEHHUE I10 TeJIa OTHOCUTEJIBHO Pa3HbIX TEI OTCYETA;
okpyxHocTH. Ilepuon u w4actora | @ aHanu3 Tekcrta [anunes 00 OTHOCHUTEIBHOCTH JBUKECHUS;
oOpamienusi. JluneliHas u yrioBas BBITIOJTHEHUE 3aJaHUM TIO TEKCTY (CMBICIIOBOE YTCHUE);
CKOPOCTH. [leHTpOoCTpEMUTETTLHOE | ® OMNpPEACICHUE CpPeIHEH CKOPOCTH CKOJBKEHHS Opycka WiH
YCKOPEHHE. JIBH>KEHUS IAPUKA 110 HAKJIOHHOW ITIOCKOCTH;
® aHaiM3 M OO0CYXKJIEHHE CITOCOO0B MPUOIMKEHHOTO OMPEISICHUS
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MTHOBEHHOW CKOPOCTH;

OIIpE/IEJIEHUE CKOPOCTH PABHOMEPHOTO JBIKEHHUS (LIapuKa B
’KUJIKOCTH, MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U T. I1.);
OINIpEe/ICNICHUE IIyTH, MPOMIEHHOTO 3a JAHHBIA IPOMEXKYTOK
BPEMEHHM, U CKOPOCTH Teja MO TpaduKy 3aBUCUMOCTH IyTH
PaBHOMEPHOTO JIBUYKEHUS OT BPEMEHH;

00Cy)XJIeHHE€ BO3MOXXHBIX MPUHIUIOB JEHCTBUS pHOOPOB,
U3MEPSIOIINX CKOPOCTh (CIUIOMETPOB);

BBIYMCIICHUE TMyTH M CKOPOCTH TMpPU PABHOYCKOPEHHOM
NPSMOJIMHEWMHOM JIBUKEHUU TeNa;

OIpeeIeHNE TPOUEHHOTO Ty TH U YCKOPEHHUSI ABUKEHUS TeJa Mo
rpaduxy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
NPSMOJIMHEMHOTO IBUKEHHUS TeJla OT BPEMEHH;

OIpeJIeICHUE YCKOPEHUS Tea MPU PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IUIOCKOCTH;

U3MEpEHHE Nepro/ia U YaCTOThI OOpallleHus Tea 0 OKPY>KHOCTH;
ONPENEICHUE CKOPOCTH PABHOMEPHOIO [JBHKEHHS Tella 110
OKPYKHOCTH;

pelmieHre  3aJad Ha  ONpENENieHMEe  KWHEMAaTHYECKHX
XapaKTEPUCTUK MEXAHUYECKOTO JIBUJKEHHUSI PA3JINYHBIX BUJIOB;
pacno3HaBaHWE U MPUOJIMKEHHOE OMHMCAHHME PA3JIMYHBIX BUIIOB
MEXaHUYECKOTO JABMKEHHUSI B IPUPOJAE U TEXHUKE (HAa MpHUMepax
CBOOOJIHO MAJAOUIUX TeJl, ABUKEHHUS )KUBOTHBIX, HEOECHBIX Tell,
TPAHCIOPTHBIX CPEACTB M JIP.).

B3aumoneiicteue
tel. (20 u.)

IlepBeiit 3axkoH HeroTtoHa. Bropou
3akoH Hprotona. Tpetunt 3akoH
Herorona. IlpuHiun cynepnosunuu
cui. Cwuna ynpyroctu. 3akoH ['yka.
Cuna  TpeHus: CWJla  TpeHusd

HAOJIIOJIEHUE C TIOMOIIBIO COXPAHHBIX AaHAJIU3aTOPOB U
OOCY>KJIEeHHE OIBITOB C JIBMKEHHEM Tejla MPU yMEHBIICHUU
BIIMSTHUS IPYTUX TEJ, TPEMSITCTBYIOIINX JBUKCHHUIO;

aHanu3 Tekcra l[anmnes € ONHMCAaHMEM  MBICJIEHHOIO
HKCIIEPUMEHTa, 000CHOBBIBAIOIIETO 3aKOH MHEPIIMH; BBINIOJIHEHHE
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CKOJIb)KCHHUsI, CHJIa TPEHUSA IIOKOS,
apyrue Buabl TpeHus. Cuila TSHKeCTH
U 3aKOH BCEMHUPHOIO TATOTECHHS.
YckopeHne CcBOOOJHOrO  Ma/ICHUS.
JIBrkeHue maHeT BOKpyr CoiHua.
IlepBag  KOCMHYECKass  CKOPOCTb.
HesecoMocTh " IIEPETPY3KHU.
PaBHOBecHE MAaTEpUAIBHOW TOYKH.

AOCOIIIOTHO TBEpI0€ TEJIO.
PaBHoBecue  TBEpmoro Tema ¢
3aKpPEIUIEHHOM  OCBIO  BpALICHHS.

MowmenT cuiibl. LleHTp TskecTH.

3aIaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHUE);

00CYyXJIeHHE€ BO3MOXKHOCTH BBITIOJIHEHUSI 3aKOHA HHEPIUH B
Pa3IMYHBIX CUCTEMaX OTCUETA;

HaOJIOJICHWE C TOMOIIBIO COXPaHHBIX AHAIM3AaTOPOB M
00CyXKeHe MEXaHUYECKUX SBJICHUH, IPOUCXOAAIIUX B CUCTEME
orcuéta «Temexka» mnpu e€ pPaBHOMEPHOM M YCKOPEHHOM
JB)KCHUH OTHOCHUTEIIFHO KaOUHETa (PU3HKY;

JEHCTBUS C BEKTOPAMU CHJI: BHITIOJTHEHUE 33JIJaHUH TI0 CIIOKCHHIO
Y BEIYMTAHHUIO BEKTOPOB;

HAOIOZICHUE C TIOMOIBIO COXPAHHBIX AHAIU3aTOPOB W/MIIU
MPOBEICHHE  OIBITOB, JEMOHCTPUPYIOIIUX  3aBUCHMOCTH
YCKOPEHHMS TeJla OT MPUIIOKEHHON K HEMY CHIIBI M MacChI TeJa;
aHanM3 W OOBSICHCHHWE SBJICHUN C HCIIOJIB30BAHUEM BTOPOTO
3akoHa HrloTOHAa;

pelieHue 3aja4 ¢ MCIOJIb30BaHUEM BTOPOro 3akoHa HproToHa U
npaBuia CIOXKECHUS CHII;

oTpeieieHHe KECTKOCTHU TPY>KUHBI;

aHaIM3 CUTyalud, B KOTOPHIX HAOMIONAIOTCS  yOpyTrHe
nedopMaimm, 1 uX 00BICHEHHE C UCIIOJIB30BaHUEM 3aKoHa ['yK;
perIeHue 3a1a4 ¢ UCIoJIb30BaHuEeM 3akoHa ['yka;

WCCJICIOBAHUE 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO TaBJICHUSI. OO6cyxnenune pE3yIbTaTOB
WCCJICIOBAHNS,

onpeaeneHne Ko3PpQGuIreHTa TPEHUs CKOJIbKEHHUS;

WU3MEPCHUE CUJIBI TPEHUS TTOKOS;

peIIeHNE 3a7a9 ¢ UCITOIb30BaHUEM (DOPMYIIBI IS CHUJIBI TPEHUS
CKOJIBKCHHUS;

aHaJIN3 JBIKEHUS TeNl TOJIBKO MO JEHCTBUEM CHIIBI TSXKECTH —
CBOOOHOIO TaJICHNUS;
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00BSICHEHNE HE3aBUCUMOCTH YCKOPEHHUS CBOOOHOTO MAICHUS OT
MAacChI TeJNa;

OIICHKA BEJIMYMHBI CHIIbI TATOTEHUS, JCHCTBYIOIIEH MEXITY IBYMS
TeJaMH (JIJ1s1 pa3HbIX Macc);

aHaJIN3 IBYDKCHUST HEOSCHBIX TEJI IO/ ICWCTBUEM CUJIBI TATOTCHUS

(c UCTIOJIb30BaHUEM JOTIOJTHUTETHHBIX UCTOYHHUKOB
nHpopmMarun);
pelieHrue 3aJady € HCIOJIb30BAaHMEM 3aKOHA BCEMHUPHOTO

TATOTCHUS ¥ POPMYJIBI JJIS PacuETa CHIIBI TSOKECTH;

aHAIN3 OPUTHHAIBHOTO TEKCTA, OIMCHIBAIONIECTO IPOSIBICHUS
3aKOHA BCEMUPHOTO TATOTEHUS;, BBIMIOJTHEHUE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE UTEHUE);

HAOMOJICHUE C TIOMOIIBI0O COXPAaHHBIX AaHAIW3aTOPOB U
00CYy>XJICHHE OITBITOB TI0 M3MEHEHHUIO BECa TeNa MPHU YCKOPECHHOM
JIBUKEHUU;

aHaJIN3 YCIOBUN BOBHUKHOBEHHUSI HEBECOMOCTH U MEPETPY3KU;
pelIeHre 3a/lad Ha OIpeJeieHHe Beca Tella B Pa3InyHBIX
YCIIOBHSIX;

aHaJIN3 CUJI, IEHCTBYIONIUX HA TEJO, MOKOSIIEECs Ha OMOPE;
OTIpEJICIICHHE IIEHTPA TSKECTH PA3IUYHBIX TEJ.

3aKOHBI
coxpanenus. (10 4.)

Nmmynbee Tena. N3menenune
uMIyjabca. Mmmynsc cuibl. 3aKoH
COXpaHEHHUs HMITyJbca. PeakTHBHOE
IBIOKeHUE. MexaHnudeckas pabora u
MOIITHOCTh. PaboTa CcuiI TSDKECTH,
yOpyrocTH, TpeHus. CBsi3b SHEPIUU U
paGotel.  IloTeHuuanbHas >Heprus
TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO
3emau. lloTeHuuanbHas  3HEPrus

HaOJNIOZIGHUE C TIOMOIIBIO COXPAaHHBIX aAHAJIU3aTOPOB U
00CY>JIeHHUE OIBITOB, JEMOHCTPUPYIOUIUX TEepeaady HUMIYJbca
NPy B3aUMOJICVICTBUM TE€JI, 3aKOH COXPAHEHHUS HWMIYJbCa MPHU
a0COJIFOTHO YNIPYTOM M HEYIPYroM B3aUMOJCHCTBUM TET,

AHAJIU3 CHUTyalMd B OKPYXKAIOWIEH >XU3HU C MCIIOJb30BAHUEM
3aKOHA COXPAHEHUS UMITYJIbCA;

pacno3HaBaHUE SBJICHUs PEAKTUBHOI'O JIBMIKEHUS B IPUPOJE U
texuuke (MC — Ouonorus);

NIPUMEHEHUE 3aKOHA COXPAaHEHMUs WMITYJIbCAa JUI pacuéra
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CKaTou TmpyXuHbl. KuHeTmyeckas
sHeprus. Teopema O KHHETHYECKOMN
DHEPIUH. 3aKoH COXpaHEHHUs
MEXaHHYECKOU YHEPTUH.

pE3yIbTAaTOB B3aMMOJEHUCTBHS Tell (HAa MpUMEpax HEYHNpPYyroro

BBaHMOHeﬁCTBHH, YIPYroro MneHTPAJIbHOI'O BSaHMOHGﬁCTBHH
ABYX OAMHAKOBBIX TCJI, OJJHO N3 KOTOPHBIX H€HOI[BI/I}KHO);
PCICHUC 3ada4Y C HCIIOJb30BAHUMCM 3dKOHA COXPAHCHUA
HMIIYJIbCA,

ornpenaeneHrue padoTbl CUJIbI YIIPYTOCTU NPHU MOABEME Ipy3a C
MCIIOJIb30BaHUEM HETOJBUKHOIO U TIOJBUKHOIO OJIOKOB;
U3MEPEHNE MOITHOCTH;

W3MEpPEHHE NOTEHIUATBHON SHEPTUU YIIpYyro AedhOpMUPOBAHHON
NPY>KUHBI;

U3MEPEHNE KMHETHYECKON YHEPIUM Teja IO JJIMHE TOPMO3HOTO
My TH;

DKCIEPUMEHTAJIBHOE CPAaBHEHUE W3MEHEHUs IMOTCHIHUAIBHOU H
KMHETUYECKOW DJHEPIrUi TeJla MNpPHU JIBWKEHHHW MO HAKIOHHOMN
IIJIOCKOCTH;

DKCIIEPUMEHTAJIbHAS IIpOBEpKaA 3aKOHa
MEXaHUYECKOH 3HEepTruu Ipu CBOOOJHOM MaJACHUH;
IIPUMEHEHUE 3aKOHA COXPAHEHMsI MEXaHWYECKOW DHEPruu IS
pacuéra NOTEHLUMAIbHON U KNHETUYECKON DHEPrUi Tela;
pelmieHre 3a7a4 € KCIOJB30BAHMEM 3aKOHA COXPAaHEHMs
MEXaHHYECKON YJHEPTUH.

COXpaHCHUA

Paznen 9. Mexannueckue KoJjieOanus 1 BOJHbI (15 4.)

Mexannueckue KonebarenbHoe JBIKEHUE. | ® HAOJIOJCHUE C MTOMOILBIO COXPAHHBIX aHAIU3ATOPOB KoJieOaHUM
konebanus. (7 4.) | OcHOBHbIE XapaKTEPUCTUKU NnoJ JEHCTBUEM CHUJI TSKECTH M YIPYTOCTH M OOHapyX eHue
KOJIeOaHMit: nepuo, 4acToTa, MO00HBIX KOJIeOaHUIl B OKPYKAIOIIIEM MUPE;
amMIuITya.  MareMaTH4eckuil U | ® aHaiu3 KojeOaHul Ipy3a Ha HUTH U Ha MIPYKUHE;
IPY>KUHHBIN MasiTHUKU. | ® OIpelIeJeHHe YacTOThl KoJieOaHMM  MaTeMaTH4eckoro M
[IpeBparienue SHEPrUU pu NPY’KUHHOTO MasiTHUKOB;
K0J1Ie0aTEIbHOM JABM)KCHHUU. | ® HAOJIOJEHHE C TOMOULIbI0 COXPaHHBIX aHAJM3aTOPOB U
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3aTyxaronime KoJIeOaHus.
BreinykaeHHbIe KoteOanus. PezoHaHc.

0OBSICHCHHE SIBJICHUSI PE30HAHCA;

WCCJICIOBaHKE 3aBICHMOCTH IEPHO/Ia KOJICOAHHIA TTOIBEIICHHOTO
K HUTH Tpy3a OT JJIUHBI HUTH;

mpoBepKa  HE3aBUCUMOCTH  IEpHOJIa
MIOJIBEIIIEHHOTO K JICHTE, OT MaCcChl TPy3a;
HAOOJICHUE C TOMOIIBI0O COXPAaHHBIX aHAIW3aTOPOB U
0OCY’KJICHHE OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUIMOCTD TIEPUOJIa
KOJIeO0aHUM MPYKUHHOTO MAasITHUKA OT Macchl Tpy3a H KECTKOCTU
TPy KHUHBI;

IPUMEHEHHE MAaTeMAaTUYECKOTO U MPY>KUHHOTO MassTHUKOB;

B KauecTBE MOJIENEH JJid OMHCAHUA KOoJeOaHUN B OKpYXKaroliem
MUDE;

peleHrne 3aaav, CBA3AHHBIX C BBIYMCICHHWEM WM OICHKOM
4acTOThI (Ieproia) KoJaeOaHH.

KoJieOaHui  Tpy3a,

MexaHudeckue
BOJIHBI. 3BYK. (8 4.)

CBoiicTBAa  MEXaHWYECKHX  BOJIH.
JlnvHa BOJIHBI MexaHN4eCKUe BOJIHBI
B TBEPIOM TelE, CEUCMHYECKUE
BOJIHBL. 3ByK. I'pOMKOCTH 3Byka H
BbICOTa TOHA. OTpaxkeHHe 3ByKa.
NHuppa3Byk U yabTpa3ByK.

OOHapy’>KeHHE M aHaJIu3 BOJIHOBBIX SIBIICHUW B OKPY’>KaIOIIEM
MUpE;

HAOMIOZICHHWE C  TIOMOINBIO  COXPAHHBIX  aHAJIU3ATOPOB
pacnpocTpaHeHUs MPOAOILHBIX U MOTIEPEUHBIX BOJIH (Ha MOJICIIN)
1 OOHapy>KeHHE aHAJOTUYHBIX BUJOB BOJH B TpHUpOAC (3BYK,
BOJISIHBIC BOJIHBI);
BBIYUCJICHUE JIJIUHBI
3BYKOBBIX BOJIH;
AKCIIEPUMEHTAIILHOE OMpeAeICHUE TPAHUI] YACTOThI CIBIIIUMBIX
3BYKOBBIX KOJI€OAHU;

HaOMIOZIGHWE € TOMOIIBI0  COXPAaHHBIX  aHAJIU3ATOPOB
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4YacTOThl (B TOM WYHCIE C
WCIIOJIb30BAaHUEM MY3BIKAJIbHBIX MHCTpyMeHTOB) Habmronenue c
MOMOIIIBIO COXPAHHBIX AHAIM3aTOPOB U OOBSICHEHUE SIBICHUS
aKyCTHYECKOTO PE30HAHCA;

BOJIHBI M CKOPOCTHM pacipoCTpaHEHUs
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aHAJIN3 OPUTHHAIBHOTO TEKCTA, TOCBAMIEHHOTO MCTIOIB30BAHHUIO
3ByKa (WM yJIBTpa3ByKa) B TEXHUKE (9XOJIOKAIHS, YIBTPA3BYK B
MEIWIIMHE U JIP.); BBITIOJHEHUE 3aJaHUN TIO0 TEKCTY (CMBICIOBOE
YTEHUE).

Paznen 10. Di1eKTpOMArHUTHOE 1OJI€ M DJIEKTPOMATHUTHBIE BOJIHBI (10 4.)

DNEKTPOMAarHuTHO | DIIEKTPOMAarHUTHOE MoJIc. | ® TIOCTPOSHWE PACCYKJICHHW, OOOCHOBBIBAIOIINX B3aUMOCBSI3b
e nosue 1 | DIIEKTPOMarHuTHBIC BOJTHBI. AIEKTPUYECKOTO ¥ MATHUTHOTO TIOJICH;
3JEKTPOMAarHuTHEI | CBOMCTBA SJCKTPOMATHUTHBIX BOJIH. | ® OSKCICPUMEHTAIBHOE HW3YYEHHWE CBOWCTB AJICKTPOMArHUTHBIX
€ BOJIHBL (6 4.) [[lxana 2JIEKTPOMArHUTHBIX  BOJH. BOJIH (B TOM YHCJIE C MOMOIIbIO MOOMIBLHOTO TenedoHa);
Hcronp30BaHne DJIEKTPOMAarHUTHBIX | ® aHAJM3 PEHTTCHOBCKUX CHUMKOB YEJIOBEUECKOTO0 OPTraHn3Ma;
BOJIH TUTSI COTOBOM CBS3HU. | ® aHAIN3 TEKCTOB, OTHCHIBAIOIITIX MIPOSIBIICHUS
DneKTpOMarHuTHasl TMPUPOJia CBETa. AJIIEKTPOMATHUTHOTO M3JIyYEHUs B MIPUPOJIE: KUBBIC OPTraHU3MBI,
CkopocTh cBeTa. BomHoBBIE CBOMCTBA U3ITy4eHHs] HEOECHBIX Tell (CMBICIIOBOE UTEHUE);
CBeTa. ® pACMO3HABAaHWE W aHalKM3  PA3IMYHBIX  MPUMEHEHH
AJIIEKTPOMATHUTHBIX BOJH B TEXHUKE;
® DpellleHHEe 3a/Jad C HCIOJIb30BaHUEM (OPMYyI I CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JIJTMHBI BOJHBI M YaCTOTHI CBETA.
DOnexkrpoMarauTHa | OTBITHI dapaes. SIBNeHHE | ® OMBITBI 1O  WCCIEAOBAHWIO  SIBICHUS  DJICKTPOMArHUTHOM
s MHIYKOUS. (4 4.) | 3J€KTpOMarHuTHOMN WHIYKITWH. WHIYKIIUW: UCCIICIOBAHNE U3MCHCHUI 3HAYCHHS W HAIIPaBJICHUS

[IpaBwiio Jlenna. DnekTporeHeparop.
Crioco0b! MOTy4YeHMsI IIEKTPUUECKON
DHEPIUH. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX MCTOYHUKAX

HHAYKOWMOHHOI'O TOKA.
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SHEPIHUU.

Paznen 11. CeroBble siBjenus (15 4.)

3aKOHEI
pacrpocTpaHeHus
cera. (6 4.)

HNcrounuku ceera. JlyueBas monenb
CBETa [IpssmonHeinoe
pacrnpocTpaHEHUE CBETa. 3aTMEHUS
Connua u Jlynel. OTpaxxeHue cBeTa.
[Imockoe 3epkano. 3aKOH OTPAKEHUS

ceera. [Ipenomnenue cBera. 3akoH
IIPEJIOMIICHUSI  CBETA. [Tonnoe
BHYTPEHHEE  OTPA)KEHHE  CBETa.
Hcnonbs3oBaHue BHYTPEHHETO
OTpaXeHUs B ONTHUYECKUX
CBETOBOJAX.

HaOJII0JICHHE C TOMOIIBIO COXPAaHHBIX AHAJIM3aTOPOB OIILITOB,
JIEMOHCTPUPYIOIIUX SIBJICHUE MPSIMOJIMHEWHOTO
pacIpocTpaHeHUs cBeTa (BOZHUKHOBEHHE TEHU M TTOJTYTCHH ), U UX
MHTEPIPETALNS C UCIIOJIb30BAHUEM MOHATUSA CBETOBOIO JIyYa;
OOBbSICHEHHE ¢ MOJCIUPOBAHUE COJHEYHOTO U JIYHHOTO
3aTMCHU;

MCCJIEIOBAHNUE 3aBUCUMOCTH YTJia OTPaKEHUsSI CBETOBOTO JIy4ya OT
yrja najcHus;

W3YyUYCHHE CBOMCTB M300paXKEHUSI B IUIOCKOM 3€pKaje C
WCMOJIb30BAHUEM CXEMATUYECKUX PHUCYHKOB B TOM YHCIIE
penbepHBIX;

HaOJIOJICHHE C TIOMOIIBIO COXPaHHBIX AHAIM3AaTOPOB M
00BSICHEHHE OMBITOB TI0 MOJYYCHUIO H300paKCHUI B BOTHYTOM H
BBINTYKJIOM 3€pKajax;

HaOJIOJICHHE C TIOMOIIBIO COXPaHHBIX AHAIM3AaTOPOB M
OOBSICHEHHE OIBITOB II0 TIPEJIOMJICHHIO CBETa Ha TPaHMIIC
PA3JIUYHBIX CpPEJl, B TOM YHUCJI€ OIBITOB C ITOJIHBIM BHYTPEHHUM
OTPaXKEHUEM;

MCCJICIOBAHUE 3aBUCUMOCTH YTJIa IPEIOMIICHHS OT yIJia HageHUs
CBETOBOTO JIyda Ha TPAHUIIE «BO3AYyX—CTEKIIO»;

pacrno3HaBaHUE SIBJICHUW OTPAXKEHUA M TPEIOMIICHHUS CBETa B
MMOBCEIHEBHOM JXU3HU;

aHaJu3 U O0BSICHEHUE SIBJICHUS OITHYECKOTO MUPAXKA;

pELIEHUE 33/la4 C HCHOJIb30BAHUEM 3aKOHOB OTPAXKEHUSI U
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MMPCJIOMJICHHMS CBCTA.

JInH3BI 151
ONTUYECKHE
puoOopHI. (6 4.)

Jlunza, xom JyuyeM B JIMH3E
Ontuueckass cucremMa. OnTHYECKHE
npuOopkl: (poToarmapar, MUKPOCKOI
M TeJIeCKOI. ['a3 Kak omnTudeckas
CHCTEMa. bim3opykocTh u
JaTbHO30PKOCTb.

® [OoJy4YeHHEe M300paXEeHWH C TOMOIIbIO coOuparome u
pacceuBaroniel JMH3 (IPUMEHEHHWE MpaBW  I[OCTPOECHMS
M300paXKEHUI ¢ TOMOIIIBIO JIMH3 Ha TOTOBBIX YEPTEkKAX);

® ompeneiaeHue (POKyCHOrO pacCTOSHUS M ONTHYECKOW CHIIBI
cOOUparoILEeH JINH3bI;

® aHamM3 YCTPOMCTBA W IPUHLOMIA JEUCTBHS HEKOTOPBIX
ONTUYECKUX MPHOOPOB: doToanmapara, MUKpPOCKOTNA, TEIECKOIa
(MC — 6uosorus, aCTpOHOMUSA);

® aHanu3 SBJICHUM OJM30PYKOCTH U JATbHO30PKOCTH, IMPHUHIIUIA
nerictBus 04koB (MC — Guosorus).

Pasznoxxenue PasnoxeHue Oenoro cBera B CHEKTp. | ® HAOJIOJEHUE C TOMOILBIO COXPAHHBIX aHAJIN3ATOPOB Pa3JI0KEHUS

oemoro cBera B | ONbITHI Herorona. Crnoxenue 0enoro cBeTa B CHEKTP;
ciextp (3 u.) CHEKTpaJbHBIX LBETOB. Jlucmepcus | ® HaOMIOJEHHME C MOMOIIBI0 COXPaHHBIX AaHAJU3aTOPOB U
CBETA. 0OBSICHEHHE OTIBITOB MO MOJIYUYEHHIO O€JI0Tr0 CBETA MPU CI0KEHUU

CBETA Pa3HbIX LIBETOB;
® TMpOBEIECHHE U OOBSICHEHHE OIBITOB [0 BOCIPUATHIO IIBETa
OpeIMETOB NpU KX HAOJIOJEHUM 4Yepe3 LBETOBble (UIBTPHI

(LIBETHBIC OYKH).
Paznen 12. KBanToBbie siBjieHus (17 4.)

Hcnyckanue v OnbiTel. Pe3epdopna u minanerapHas | @ oOCykJIeHHME LeIM OmnbIToB Pesepdopna mno HccieqOBaHUIO

MOTJIONIEHUE CBETA
aToMOM. (4 4.)

Mojienb aroma. Mozens aroma bopa.
Hcenyckanne W TOIVIONIEHHWE CBETA
aTOMOM. KBanThI JIunenuatelie
CIIEKTPHI.

aTOMOB, BBIJIBMOKEHHE THUIIOT€3 O BO3MOXKHBIX pe3yJbTarax
ONBITOB B 3aBUCUMOCTH OT MPEANONIAracéMOro CTpOCHUsI aTOMOB,
dbopmynMpoBaHUE  BBIBOJIOB W3  pE3yJIbTaTOB  ONBITOB
OOcyxjeHrue NPOTUBOPECUUM IIJIAHETAPHOW MOJEIM aToMa Hu
OCHOBAaHWM JiIsi TUNOTE3bl bopa O cranmmoHapHBIX OpOUTax
AJIEKTPOHOB;

® HaOJIOICHNE C TTOMOIIBI0 COXPAHHBIX aHAIM3aTOPOB CIUIOITHBIX

U JTUHENYaThIX CIICKTPOB HU3JIYUYCHHUA PA3JINYHBIX BCIUICCTB,
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® O00bBSICHEHHE JIMHEWYAThIX CIIEKTPOB M3JIYUYCHHUS.
CrpoeHnue PanuoaktuBHOCTE Aunbda-, OeTa- U | ® 00CYXKJIEHHUE BO3MOXKHBIX THIOTE3 O MOJENSIX CTPOEHUs sapa.
aTOMHOTO  sipa. | raMmma- W3JIyUYEHUS. Crpoenue Onpenenenue coctaBa SA€p MO 33aJaHHBIM MAacCOBBIM U
(6 4.) aToMHOro sigpa. HyknoHHas Moznenb 3apsIIOBBIM YHCIIaM U T10 TOJIOKEHUIO B IEPUOANYECKON CUCTEME
aTOMHOTO anpa. N30TOMIBL. anemeHToB (MC — xumus);
PannoakTuBHbIE MPEBpAILICHUS. | ® aHAJIU3 MW3MEHEHUsS COCTaBa A/pa W €ro IOJIOKEHUS B
[lepuon mnomypacmama.  [lelicTBus MEepUOANYECKON cucTeMe mnpu a-paguoaktuBHocth (MC —
pPaAMOAaKTUBHBIX  M3Iy4YEHHH  Ha XUMUS);
YKUBBIE OPraHU3MBI. ® JICCIIEIOBAaHME TPEKOB a-4aCTHUIl IO TOTOBBIM (hoTOrpausiM MiIH
MOJEIISAM;
® (00OHapy>KEHHE U U3MEPEHUE PATUAIMOHHOTO (JOHA C MOMOIIBIO
JI03UMETPa, OLIEHKA €r0 HHTEHCUBHOCTH;
® aHanu3 OMOJOTMYECKMX W3MEHEHUH, NPOUCXOASIIUX TOA
NeHCTBUEM paiMOaKTUBHBIX U3iydyeHu (MC — Ouosnorus);
® 1ICIIOJIb30BaHME PATMOAKTUBHBIX U3lTydueHul B MeauiuHe (MC —
ouosorus).
AnepHbie AnepHbie pEaKIHH. 3aKOHBI | ® pEelIeHUE 3a7a4 C HCIOJIb30BAHMEM 3aKOHOB COXPaHEHHUS
peakuuu. (7 4.) COXpaHEHUS 3apsI0BOIO U MacCOBOIO MacCOBBIX M 3apsJO0BBIX YHMCEJ Ha OIPEACIICHHE PEe3yJIbTaTOB
yucen. DHEPrus CBA3M aTOMHBIX SIED. AJIEPHBIX PEaKUWi; aHaJu3 BO3MOKHOCTH WJIM HEBO3MO>KHOCTHU
CBs3p Maccel W dHepruu. Peakuum AJIEPHOM PEAKIINH;
CUHTE3a U JeNeHus saep. ICTOUHNKY | ® OIleHKa S3HEPruu CBA3M SAJ€p C HCIOJb30BAaHUEM (POPMYIIbI
sHeprun ConHua u 3BE€3a.  ‘nepnHas OWHINITENHA;
HHEPreTUKa. ® O0CYXJIEHHE TIEPCIEKTUB  HCHOJb30BAHUS  YIPABISIEMOTrO
TEPMOSIIEPHOTO CUHTE3A;
® O0CyXJeHHE TMPEUMYILIECTB U OKOJOTMYECKHUX MpobiieM,

CBSI3aHHBIX C siepHoi sHepreTukoil (MC — skosorus).

IToBTOpPHTEIBLHO-00001IAIOIIUI MOAYJIb (5 4.)

Cucremarusais u
00001I1EeHNE

O06o0meHne conepKaHus KaKI0To U3
OCHOBHBIX pa3JIeJIOB Kypca (DU3HKH:

BBITIOJIHEHUE YYE€OHBIX 3aJlaHuii, TPEOYIOMHUX JIEMOHCTpAIlUU
KOMIIETEHTHOCTEW, XapaKTEPU3YIOIIHUX E€CTECTBEHHOHAYYHYIO

50




IIPEAMETHOTO
COZIEP)KaHU
OIbITa
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JESTCIIBHOCTH,
IpUOOPETEHHOTO

npu
BCETO
buzuku

HN3YyUYCHUU

Kypca

MEXaHUYECKHUE, TEIJIOBBIE,
AIIEKTPOMAarHUTHBIE, KBaHTOBBIC
spiieHus. HayuHblil MeTO/ MO3HAHUS
U ero peanusamnus B (PU3HUECKUX
uccienopanusix. CBs3b QU3NKU U
COBPEMEHHBIX TEXHOJIOTHUI B 00J1acTU
nepeaaun MHGOpPMAIIMK, SHEPreTUKeE,
TpaHCHOPTE.

IPaMOTHOCTh: MPUMEHEHUS MOJYYEHHBIX 3HAHUW U1 HAYYHOTO
00BbsICHEHUS (PU3NYECKHUX SBJICHUM B OKpPYXAIOLEeH MPUPOIE U
MOBCEHEBHOM >KM3HM, a TAKXKE BBIABICHUS (DU3NYECKUX OCHOB
pAlla COBPEMEHHBIX TEXHOJIOTMI; NPUMEHEHHS OCBOCHHBIX
HKCIIEPUMEHTAJILHBIX YMEHUM IJIs UCCIENOBaHUS (PU3MUECKHUX
ABJICHUM, B TOM YHCII€ IJI1 MPOBEPKU THUIIOTE3 W BBISBIICHHS
3aKOHOMEPHOCTEH;

pelIeHre pacy€THBIX 3a/Jad, B TOM YHCIE MPEANOIararonimux
UCIIOJIb30BaHUE (PU3MYECKOW MOJEIM M OCHOBAaHHBIX Ha
COJIEp>KaHUM Pa3IMYHBIX Pa3JeioB Kypca (PU3UKY;

BBITIOJTHEHHWE W 3allluTa TPYNIOBBIX WIA HWHIWBUAYAJIbHBIX
IIPOEKTOB, CBSI3AHHBIX C COAEPKaHUEM Kypca (DU3HUKHU.
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