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INOACHHUTEJILHAS 3AIIMCKA

[lporpamma no dmsuke Ha yposHe ocHOBHOMO ofiwero 00pa3oBaHMs COCTaBEHA HA OCHOBE
TMONOKEHNH M TPeOOBAHMUIT K PE3YILTATAM OCBOEHMS HA HA30BOM YPOBHE OCHOBHOM 00pazopaTenbHoii
fIporpaMmel, npeacrasieHHbx 8 ®I'OC 000, a Takke ¢ yusTom enepanbHoii paGoueii nporpammbl
BOCMHUTaHKs U Konuenuuu npenofaeanus yueGHoro npeamera «Disukay.
Cognepikanue nmporpammel 1o ¢usmxe HAMpaBleHo Ha (POPMHUPOBAHUE eCTECTBEHHOHAYUHOI
FPAMOTHOCTH O0YYaIOWMXCSl M OPraHM3aLMI0 W3yHeHMUs (u3uku Ha JesrTennHOCTHOM ocHOBe. B
porpamMme no (Qu3MKe Y4UTHIBAIOTCS BO3MOKHOCTH Y4EGHOTO npeaMera B peannsauuu TpeGoBaHui
@I'OC OO0 K nnaHupyemsIM JUYHOCTHBIM W METANPCAMETHBIM pe3yabTaTaM 00ydYeHUs, a Taloke
MEKIPEMETHBIC CBA3M €CTCCTBEHHOHAYYHBIX Y4eOHBIX NPEIMETOR Ha YPOBHE OCHOBHOrO 00LIEro
obpazoBanus.
Ilporpamma no Qusuke ycranaBnupaet pacnpenencHue y4eGHOro Mmartepuana Mo romam
00yueHus (Mo Kiaccam), npeajaraer NPHMEPHYEO MOCNENOBATENEHOCTE U3YYEHUI TEM, OCHOBAHHYIO
Ha JIOTHIKE pasBUTAsA NPEAMETHOTO COAECPIKAHMS M Y4YETE BO3PACTHEIX 0COOEHHOCTEl 00yHYarIUXCA.
[Iporpamma no ¢usuke pazpaGotana ¢ uenbro oxkazanus METOJMYECKON MOMOLUM YUUTEMO B
Co3AaHMH pabouel porpaMMel 10 y4eGHOMY npeaMeTy.
Du3nKa ABNAETCS CHCTEMOOGPAZYIOWIMM s CCTECTBEHHOHAYYHBIX y4eOHBIX MNpPeaMeTOB,
MOCKONIBKY (DH3MYECKHE 3aKOHBI NEKaT B OCHOBE NPOLECCOB H ABNCHWH, M3Y4YaeMBIX XMMMUEId,
Ouonorueii, actporoMueii u (usnueckoil reorpadueil, BHOCHT BKian B €CTCCTBEHHOHAYYHYIO KAPTHHY
MHpa, NpPe/I0CTaBseT Haubonee AcHble 00pasLbl PUMEHEHHsT HAyYHOr0 METOa MO3HaHMA, TO eCTh
CII0CO0A MOMYYeHNs NOCTOBEPHBIX 3HAHUI O MUPE.
Ozna M3 TIaBHBIX 33124 GU3HYECKOTO 0OPa3OBAHHSA B CTPYKTYype 00111eT0 00pa3oBaHHsa COCTOHT
B (JOPMHUPOBAHHH €CTECTBEHHOHAYYHOM MPAMOTHOCTH H MHTepeca K HayKe y o0ydarommxcs.
Mayyenwe Qusukn Ha 6azoBoM  yposHe NpearnonaraeT  OBNAaJEHHE  CIIENYIOLUIHMHU
KOMIMETEHTHOCTSMH, XAPAKTEPU3YIOLMMHU €CTECTBEHHOHAYYHYIO MPAMOTHOCTS:
®  Hay4yHO OOBSICHATH SBICHUS
¢ OUCHHBATL M MOHUMATh OCOOEHHOCTH HAYYHOIO MCCICHOBAHMS,
¢ MHTCPIPCTHPOBATh JAHHBIE M MCIIOJb30BaTh HAyuHBIE [OKA2aTENAbCTBA  JIA
NONy4eHUs! BEIBOJIOB.
Llenn wsyuenus ¢usukn Ha ypoBHE OCHOBHOrO oBIEro o0pazoBaHHs oOnpeneneHsl B
Konuenumu npenogasanns yueGnoro npeamera «®dusukay s 0bpa3oBaTelibHbIX OpraHU3aLMAX
Poccuiickoii  Demepaunn,  peanusyiolMx  OCHOBHBIE 00uieobpa3oBareibHEIE  [IPOrPAMMB,
YTBEPKACHHOH  pewendem Konerny MuHucrepetBa npoceeieHns Poccuiickoid Qepepaumu
(nporokon ot 3 nexabps 2019 r. Ne [TK48H).
Henu u3yyenust puzukmu:
® npuoGpeTeHHe WHTEpeca W CTpeMIEHHs oOYYarluxcs K HAy4YHOMY H3YYEHHIO MPHPOIBI,
PasBUTHE MX MHTENJIEKTYallbHEIX W TBOPYECKHX CIOCOOHOCTEH;

® Pa3BHTHWE  TIPCACTABNEHMH O  HAYYHOM METOJE MO3HAHWA W (DOPMHPOBAHHE
MCCNIEN0BATENBCKOTO OTHOIEHUA K OKPYIKAOLINM SBIEHHSIM;

* (opmHpOBaHME HayYyHOr0 MHUPOBO33PEHMS KAK pPe3yJbTara M3YYEHHA OCHOB CTPOCHHS
MaTeprH U GyHAaMEHTaIbHEIX 32KOHOB (PU3UKH;

° dopmuposanue npencTarieHuit 0 ponu GUIUKM I Pa3BUTHS JpPYTHX €CTECTBEHHBIX HaYK,
TEXHWKH U TEXHOJOTHIH;

® Pa3BUTHC NpENCTAaBIEHWH O BO3MOXKHbIX cdepax Oyayueld  npodeccHoHanIbHOM
ACATENBHOCTH, CBA3AHHOA C (DM3MKOH, MOJArOTOBKA K jaibHeiilieMy OOyueHHK) B 3TOM
HANpPaBIECHUH.

JlocTuikenve stux ueneii nporpaMmel no GusKKe Ha YPOBHE OCHOBHOro 001iero o0pazoBaHus
00eCMeUMBAETCS PELIEHHEM CIEAYIOLMX 32024

® npuobpereHre 3HAHMI O JMCKPETHOM CTPOEHMH BELIECTBA, O MEXAHUYECKMX, TEIIOBBIX,

SNEKTPUYECKMX, MATHUTHBIX U KBAHTOBBIX SIBJACHHUSX;



® npuoOpeTeHHe YMEHUH ONMUCHIBATE U OOBACHATH (PU3MUECKHe SBNCHHSA C MCITONb30BAHHEM
NMOJIyYeHHBIX 3HAHMIL;
¢ OCBOCHHME METOAOB PEIIEHHUA NPOCTEHIIMX PACYETHBIX 3a/1a4 ¢ HCTOB30BAHMEM (PUIMUECKHX
MOJieie, TBOPYECKHX H MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3sBUTHE YMEHHH HaOMKOAATh MPUPOJHBIE SABICHUA W BHITIONHSATH OTMBITEHL nadoparopHbie
paboTel M SKCICPUMEHTANBHBIE HCCISJOBAHMA C  HCMOIB30BAHUEM U3MEPUTENBHBIX
npudopos;
® OCBOCHHE NpHEMOB paboTel ¢ Hubopmalnmeil (usMyeckoro CcoaepKaHus, BKIIOYAs
MHPOPMALIWIO O COBPEMEHHBIX JIOCTHKEHUAX (DHUINKH, aHATU3 U KPUTHYECKOE OlIEHHBAHME
MHpOpMALIHH;
® 3HaKOMCTBO CO cpepamu MpodecCHOHATBHON JeATeNbHOCTH, CBA3AHHBIMU C (duznkoii, u
COBPEMEHHBIMH TEXHOJIOTHAMH, OCHOBAHHBIMH Ha JOCTHIKCHUSX (PU3UUECKOH HAYKM.
Ha wusyuenne usuxu (Gazoselii ypomeHs) Ha YpOBHE OCHOBHOIO ~001uero obpazoBaHus
oTBOxMTCS 238 uyacop: B 7 Khacce — 68 yacos (2 uaca B Heaenmo), B 8 knacce — 68 vacos (2 uaca B
HEAENO), B 9 KJIacce - 102 yaca 3 yaca B HEAENI0).

[Ipennaraempiii B nporpamme no Qusuke nepedens nabOpaTOPHEIX palOT M OMBITOB HOCHMT
PEKOMEHAATENbHBIA XapaKTep, y4uTeNb NeacT BEIO0p NPOBEAeH s NabopaTopHbIX PaGoT U OMBITOB ¢
Y4ETOM MHAMBMAYANbHBIX OCOOCHHOCTEH OOYYAIOWIMXCS, CTMCKA HKCIEPUMEHTANBHBIX 3a/aHui,
MpeAaracMpIxX B pAMKax OCHOBHOTO ToCyJapCTBEHHOTO 3K3aMeHa 1o (Gu3HKe.

COAEPKAHUE OBYYEHMSI

7 KITACC

Paznen 1. ®usuxa u eé posb B NO3HAHHH OKPYIKAOUIET0 MHpa.

®usnka — Hayka O npupoje. SIBaeHus npupoasl. Dusnueckue SBISHHUS: MEXaHHUYECKHE,
TCIIOBLIE, 3NIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Duznyeckre BenMuMHBL. M3mepeHue (QusMueckux BenMuMH. DU3MUECKHE npudopkI.
[lorpemnocTs u3MepeHuii. MexxayHapoaHas CHCTEMA e{HMIL.

Kak dusuka u apyrue ecrecTBeHHbIe HAyKd M3YHalrOT NPHPOLY. EcrecTBeHHOHAYUHBIH MeTOI
MO3HAHMA: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO BOMPOCA, BBIUIBMKEHME THMIOTE3, HKCTIEPMMEHT IO
MPOBEpKE TUMNOTE3, OObACHEHHE HabmonaemMoro feieHus. Onucanue (QU3MUECKMX SBICHUI ¢
MOMOLUBKY MOJECH.

Hemoncmpayuu.

1. MexaHuueckue, TENnOBEIE, SICKTPHYECKHME, MATHUTHEIE, CBETOBbIE SIBJICHUS.

2. @usnyeckne npuOOpHl M MPOLENYpa MNPSMBIX M3MEPEHWN AHANOTOBBIM M LU(POBBIM

npudopoMm.

Jladopamopuuvie pabomet u onstmol.

1. Onpenenenne LeHE! ANEHHS IKABI H3MEPUTEIBHOTO TPHBOpA.

2. HsmepeHue pacCTOSHMIA.

3. Hsmepenne oGbEMa KHUIKOCTH M TBEPAOTO TeNa.

4. OmnpeneneHue pazMepoB MabiX Te.

5. MsMmepenue TemmepaTypel TNpH MOMOLIM SKHIKOCTHOTO TepMOMETpa M  JaTdMKa

TEMIIEpaTypbl.
6. [lpoBenenve wuccieqoBaHHS M0 TIPOBEPKE TIUIOTE3B: JANbHOCTh MONETA  IUAPHKA,
MYyLEHHOrO rOPH30HTANLHO, TeM DONBINE, UeM OOJIbIIE BRICOTA MyCKa.

Paszpgen 2. [lepeonauannHble cBeeHHS 0 CTPOEHHH BelljecTBA.

CTpoenue BeluecTBa: aTOMBI U MOJIEKYJbI, X pasMepbl. OMBITH, JOKA3bIBAIOLLHE JUCKPETHOE
CTPOEHHE BELIECTRA.



JBikenne uactul eemiectBa. CBs3b CKOPOCTH ABIKEHMS YACTHL C TeMIeparypoi.
bpoynosckoe  neikenue, aubdysus. BsaumoneiicTee uacTu BEILECTBA: MPUTSDKEHHE U
OTTajIKMBaHHeE.

ATperaTHble COCTOSHHS BEILECTBA: CTPOEHHE ra30B, JKUAKOCTEH 1 TBEPABIX (KPUCTANTHYECKUX )
Tel. B3auMOCBA3b MekKIy CBOICTBAMM BElECTB B PasHbBIX arperaTHbIX COCTOSHMSIX M MX
ATOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUM BOIBI.

Hemoncmpayuu.

1. HabnroaeHne 6poyHoBCKOro JBHIKESHHS.

2. Habmonenue muddyzun.

3. Habmonenne sBneHuil, OOBACHSIOMMXCA NPHTSKEHHEM WM  OTTANKMBAHHEM YaCTHULL

BELLIECTRA.

Jlabopamopuuie pabomobt u onvimoL.

1. Ouenka JuamMeTpa aTomMa METOAOM PAJOB (C HCTONb30BAHHEM tororpaduii).

2. OneITel 00 HAGTIOACHHIO TEMIOBOTO PACLIMPEHHUS TA30B.

3. OneiTel 10 0GHAPYKEHUIO AEHCTBUS CHIT MONEKYIPHOTO NPUTSKEHUS.

Pazpen 3. /IBuskenne n B3aumoneiicTeue Tell.

MexaHuyeckoe JiBuKeHHe. PaBHOMEPHOE M HEPABHOMEPHOE [BHKEHME. Ckopocts. Cpeanss
CKOPOCTE MPU HEPABHOMEPHOM JBHXEHMH. PacuéT MyTH U BpeMeHM NBHKEHUS.

ABnenne vHepuuy. 3akoH uHepLMU. BlaumojeiicTBue Ten kak NPHYHUHA U3MEHEHHUS CKOPOCTH
ABMKEHMS Ten. Macca kak Mepa MHepTHocTH Tena. IlnoTHocts Bemectsa. CBS3b TIOTHOCTH C
KOJIMYECTBOM MOJIEKYN B eAUHULE 00BhEMA BELLECTBA.

Cuna xak XapaKkTepucTuKa B3aumojeicTus Ten. Cuna YOpyroctv u 3akoH ['yka. M3mepenue
CHIIbI C MOMOIIBIO JMHAMOMETPA. SIBNEHUE TATOTEHMS W cuna TskecTH. CHNAa TSKECTH Ha ApYrHX
nnaverax. Bec Tena. Hesecomocts. Crnoxenme cwi, HanpapjICHHEIX [0 OJHOH TIPSAMOIA.

PaBHozelicTeyromas cui. Cuna Tpenus. TpeHue CKONBXEHHS M TPEHHE TIOKOS. Tpenue B npupone u
TEXHHKe,

Hemoncmpayuu.
HabmoneHne MexaHu4eckoro 1BMKeHHs Tena.
M3mepenne cKOpOCTH NMPSAMOIMHERHOTO ABHAKECHHS.
Habmogenue ssneHus uuepumu.
Habnronenue uaMeHeHus: CKOpoOCTH NpU B3aHMOIEHCTBHH Tell.
CpasHeHue Mace Mo B3aHMO/IEHCTBHIO TeJI.
. CnoxeHue cu1, HaNpaBJIeHHBIX M0 OAHOMN TPAMOii.
Jlabopamopuuvie padomor u onstmol.
1. Ompenenenne CKOPOCTH PABHOMEPHOTO JBMKEHMS (WAPUKA B KMAKOCTH, MOJENH
3NEKTPUYECKOro aBTOMOOMIIA U TaK janee).
2. Onpenenenue cpenHeli CKOPOCTH CKOMNBXEHMA Opycka WM INAapMKa 10 HAKJIOHHOM
MJIOCKOCTH.
Onpenenexue NIOTHOCTH TBEPIOTO TENA.
OnBITBL, AEMOHCTPHPYIOLIME 3aBUCHMOCTH pacTsvkeHus  (medopMalum) ApyKMHBI  OT
MPUIIOAKEHHOH CHIIBL.
5. OnbIThl, NEMOHCTPUPYIOIIHE 3ABHCUMOCTH CHJbl TPEHMA CKONBIKCHHMS OT Beca Teid M
Xapakrepa CONMpHKacarolMXcs MOBEPXHOCTEH.

Paznen 4. lapnenne TBEPABIX TeJl, ;KHAKOCTel M ra3os.

Hasnenue. Crnocofbbl YMEHbLIEHUS W yBeJIMUeHMs naBneHus. JlapneHue raza. 3aBMCHUMOCTH
Nag/eHus raza oT o0béma, Temneparypel. [lepesavya DaBneHMs TBEPABIMH TENAMM, KHAKOCTAMH M
rasamH. 3akoH [lackans. [THeBMaTHuYECKHE MalllHBL. 3aBHCUMOCTS 1ABNEHHS KUAKOCTH OT FIyOHHBI.
Fuppocrariaeckuii mapagoke. CooGiatommecs cocyabl. I'uapasinueckine MexaHu3Mel.

Armochepa 3emiu 1 atmocdepHoe nasienue. [[puurHbl CyIIecTBOBAHNS BO3LYLIHON 0G0M0UKH
3emmu. Onerr Toppuuennu. Msmepenne atmochepHOro naBleHHs. 3aBUCHMMOCTS aTMoc(epHoTo
AaBJICHMS OT BBICOTHI HAZ YpOBHEM Mopst. IIpuOOpE! 1nd usmepeHns atMochepHOro AaBneHMs.
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JeHCTBHE UAKOCTH U rasa Ha MOTPYKEHHOE B HUX TEJIO. Britankupatowas (apxumenosa) cua.
3axoH Apxumena. [Tnasanue Te. Boznyxonnasanue.

Hemoncmpayuu.
1. 3aBMCHMOCTD JABIEHHs ra3a OT TEMMEpaTypEL.
2. llepenaya naBneHUs KHAKOCTBIO W a30M.
3. Coobwarwmuecs cocypl.
4. T'mppaBnuueckuii npecc.
5. TlposBnenue aelicTeus aTMOc(epHOro JaBJICHHUS.
! 6. 3aBucuMOCTB BEITANKMBatOMmEil cuibl OT 0OBEMA NOrpy:KEHHOM YacTH Tena M IMIOTHOCTH
JKHUKOCTH.
7. PaBeHCTBO BRITANKUBAIOIIEN CUITBI BECY BBITECHCHHON KIIKOCTI.
8. VcnoBue nuiaeaHus Ten: ruiaBaHue Wi MOTPY’KEHHE TENl B 3aBUCMMOCTHU OT COOTHOLLUEHHMS
[JIOTHOCTEN TeJa W 3KMJIKOCTH.
. Jlabopamopusie padomot u onvimor.
' 1. Hccnenosanue 3aBUCMMOCTH Beca Te/d B BOJIC OT 00BEMA MOTPYKEHHON B KUIKOCTH YaCTH
Tena.
2. Ornpenenenyie BEITANKMBAIOWE CHTBL, TeHCTRYIOMWIEH Ha TEJI0, MOrpyKEHHOE B IKUIKOCTE.
3. TlpoBepka He3aBHCHMOCTH BBITANKHBAIOIIGH CHJIBL, JEHCTBYIOIIEH Ha TeNO B MUIAKOCTH, OT
MAacchl TeJa.
4. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCHMOCTE BHITANKHBAOLIE]H CHUJIBL, JEHCTBYIOWEH Ha TeNo B
KMIKOCTH, OT 00BEMA NOTPYKEHHOI B MHMAKOCT YACTH TENA U OT [IOTHOCTH HKUAKOCTH.
5. Koncrpyuposanne apeomerpa umm KOHCTpYMpOBAHHWE JIOAKM M  ONpemeNeHue eé

rPY30M0 bEMHOCTH.

Pazpen 5. PaGora n mommnocts. Jueprus.
Mexannyeckas paGora. MolHoCTb.
[IpocTeie mexaHu3MbI: phlyar, 00K, HAKIOHHAS MIOCKOCTS. ITpapuno paBHOBecHs phluara.
 [lpumenenne npaenna pasHoBecHs peuara K onoky. «3onotoe npasuno» mMexanuku. KITJ] npocteix
MeXaHH3MOB. [IpocThie MexaHH3MBI B GBITY H TEXHHUKE.
| Mexanuueckas sHeprus. KHHeTHYECKas M [TOTCHUMANBHAS oHeprus. [IpeBpamenue oHOrO BHOA
| MeXaHHUYECKOi SHEpruy B ApYroi. 3aKOH COXpPaHEeHHs SHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnoie pabomst u onsimor.

1. Onpepenenue paGoThl CHIIbI TPEHHS NPH PABHOMEPHOM ABHKEHHH TeNa Mo rOPH30HTANBHOIA
MIOBEPXHOCTH.

2. Mccnenopanue ycnoBuii paBHOBECHS phIyara.

3. Msmepenne KIT]] HakKIOHHO# MIIOCKOCTH.

4. Hsyyenue 3aKOHa COXpaHeHUs MEXAHMYECKOH SHEPTHH.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOTPAMMBI IO ®H3UKE HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS

M3yuenne uzukn Ha ypoBHE OCHOBHOTO OBLIEro 00pa3oBaHWs HANpaBIEHO HAa JOCTHIKEHHE

JIUYHOCTHELIX, METAnpeaMETHERIX U MNpEAMETHBIX 06pa3OBaT€JIbHBIX PE3YJbTATOB.

{®)}

B pesynerare usyuenus busuxu na YPOBHE OCHOBHOrO 00wero obpasopanua y o6yuaroImerocs

YAYT C(l')OpMHpOBaHBI CIEAYHOILIME NUYHOCTHLIE Pe3yabTaThl B YacTH:

1) naTpuornyeckoro BocnuTaHuA:

- MPOSBJICHHE HHTCPECa K HCTOPHH H COBPEMEHHOMY COCTOSHHIO POCCHIHCKOR (busnyeckoi Hayku;
- HEHHOCTHOE OTHOILCHHE K NOCTHIKEHHUAM POCCHHCKNX YUEHBIX-DU3HKOE;

2) rPaskIaHCKOI0 B AYXOBHO-HPABCTBEHHOTO BOCIHTAHHSL:
7 TOTOBHOCTR K AKTMBHOMY Y4YacTHIO B OOCYXIEHMH OGINECTBEHHO 3HAUMMBIX M HTHYECKHX

| TIpobieM, CBA3aHHBIX ¢ NPAKTUYECKUM NPUMEHEHHEM JOCTIKEHHH QU3HMKM;

Fhi
al
1

- OCO3HAHHE BaXHOCTH MOPANILHO-3THYECKUX NPUHLMIIOB B 1eATeNbHOCTH YUEHOIo;

3) 5CTeTHYECKOro BOCHHUTAHMS:

- BOCTIDHATHE DCTCTHMYECKHX KAyeCTB (U3MUECKOH Hayku: eé FapMOHHYHOIO MOCTPOCHMS,
LTPOroCTH, TOUHOCTH, TAKOHHYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHMS:

" OCO3HaHME LEHHOCTH Cl)PlSHHECKOﬁ HAaYKH KaK MOUIHOI0O HHCTPYMEHTA MMO3HAHMHA MHpa, OCHOBEI

Pa3BHTHA TEXHOJIOIMH, BaykHeH el cocTapnsiomeii KYJbTYpHI,
- Pa3sBUTHE HAYYHOH MHOO03HATEILHOCTH, MHTEPECA K UCCIIE0BATENBCKON NEITENLHOCTH;
5) popmupoeanus KyJAbTYpEL 310POBLS H 3MOIHOHANBHOr0 0JIArOTONY YHS:

- OCO3HaHME LUEHHOCTU GezomacHoro 06})333. JKHM3HK B COBPEMEHHOM TeXHOJOTIHYECKOM MHUPE,

BaXXHOCTH MNpaBHl GezomacHoro NMOBCIEHHA Ha TPAHCIIOPTE, HA Joporax, ¢ 3JCKTPHYECKHM H

1 TEMJIOBBIM O60p}’ﬂOBaHH6M B JOMAaLIHUX YCIOBUAX,

- ChOPMHUPOBAHHOCTH HABBIKA peieKcuy, MpU3HAHWE CBOErO Ipapa Ha OWKUOKY W TAKOTO 3Ke
NpaBa y Ipyroro 4ejioBeKa;
6) TpynoBoro socnuTanus:
- @KTHBHOE y4acTHC B PEIUCHWUM TPAKTHYECKMX 3a7ady (B paMKax CeMbH, 06pa3oBaTeNbHOMN
OpraHu3aluM, ropojia, Kpas) TeXHONOTHYECKOH M COLMANBbHON HaMpaBleHHOCTH, Tpedyrowmux B

| TOM Yucne ¥ (PU3HUECKUX 3HAHMI;
- HHTEPEC K NPAaKTHYECKOMY H3YYEHHIO NPodeccHil, CBI3aHHbIX ¢ tbuzukoii;

7) IKOJOTHYECKOr0 BOCITHTAHHUSI:

.- OpPHEHTALMS HA TIPUMEHEHHE (bM3MUIeCKHX 3HAHKE MNs pewienus 3anad B obnacTu OKpy3KatolLei

CPClbl, NMAAHHPOBAHUSA TIOCTYIIKOB M OLECHKM HX BO3MOMKHBLIX MOCHEICTBUI s OKpyxKarouieh
cpenbl;

- OCO3HAaHHE r0dANbHONO XaPaKTePa HKONOTHYSCKUX MPoGAeM U MyTeil MX PelleHns;
8) apanTaunu K H3MEHIOIAMCS YCIOBHAM COLHAIBHON H NPHPOJHOH cpeabI:

- NOTPebHOCTH BO B3aMMOAEHCTBHM TpH BBIIOJHEHHH MCCIENOBAHHH H NPOCKTOB busnueckoi

'HaMNpaBJIeHHOCTH, OTKPBITOCTH OIIBITY M 3HAHUSIM APYIHX;

- MOBBIIUEHUE YPOBHS CBOCH KOMIMETEHTHOCTH Yepe3 MPAKTUYECKYIO AeATCIBbHOCTE,
- NoTpeOHOCTh B (POPMHPOBAHWM HOBBIX 3HAHMIL, B TOM 4HCie (popmynuposath Kaeu, noHaTUS,

- TMIOTE3bI O PU3MUECKHX 00BEKTAX U ABJICHHAX;

il ¢

- 0CO3HaHKE 1e(PUUHTOB COOCTBEHHDBIX 3HAHMI H KOMIIETEHTHOCTEH B 061aCTH bu3mKu;

- TUIAHUPOBAHHE CBOEIO Pa3BUTHsL B MPHOOPETEHUH HOBBIX (hM3MYECKUX 3HAHHII,

- CTPEMIICHME aHATU3UPOBATh M BBISBIIATL B3AUMOCBA3M NMPUPOJIBI, O0IUECTBA M SKOHOMHKH, B TOM
HHCTIE C UCTOJIb30BaHUEM QU3MHUECKHX 3HAHHIA;

- OLCHKA CBOMX ACHCTBUM ¢ y4ETOM BAMSHUA Ha OKPYKAIOLLYIO cpeny, BO3MOXKHbIX IJ100anbHbBIX
MOCJEICTBUH.

' METATIPEJMETHBIE PE3YJIbTATbI



B pesynbrate ocBoeHus mporpamme! no busuke Ha ypOBHE OCHOBHOrO 06IEro obpaszoBanus y
~obyuaromerocs  HyayT chOpMUpOBaHEl  MeTampeaMeTHbIe pe3yibTaTbl,  BKIKOYAIOUIHME
TIO3HABATeNbHblE YHUBEPCATIBHEIE yueGHbBIC AeiicTBuS, KOMMYHMKaTHBHbBIE YHUBEpCallbHbIE yueOHble
IEHCTBUS, PETYIATHBHBIC YHUBEPCATbHEIE yueOHBble aeiicTeus.

ITozHaBaTebHbIC yHUBEPCATLHDIE YHeOHbIe HeliCTBHS

BazoBele nornueckue gelicTBus:
|i © BLUBISITD M XapaKTEPH30BATh CYLIECTBEHHEIC IPU3HAKH OGBEKTOR (ABIEHHI);

® YCT4HaBIHBAThL CYIUECTBEHHBIH IIPU3HAK KIACCU(DMKALMM, OCHOBAHMS ANs OOOGLICHUS M
CpaBHEHMS;

HI e BrisBasTD 3aKOHOMEPHOCTH M NPOTHBOPEYMS B paccMaTpUBaeMbiX (akrax, JaHHBIX M

HAOMOIEHUAX, OTHOCSIIMXCS K (U3UUECKHUM ABNEHUAM;

R ] ! ~
i @  BBISIBIATH NPUYHHHO-CNEACTBESHHLIE CBA3M npyM HM3Y4YEHHUH (bI/BH‘{ﬁCKI/IX ABJICHHUKU H

i i MPOLECCOB,  NEnaTb  BBIBOAEI C  MCMOJIL30BAHMEM IEAYKTHBHBIX M MHLYKTHBHBIX
; YMO3BAK/IIOYEHHH, BbIIBUTATb TMMOTESHI O B3aHMOCBA3AX (PM3MUECKUX BETHUHH;
® CaMOCTOATENBHO BEIOWPATh Crocol pemeHus yd4eGHON (u3Mueckoi 3anauu (cpaBHeHUE

i s HECKONBKUX BAPHAHTOB PELUCHUS, Bbl60p Haubonee NMOoAXOmALLIEIo ¢ y‘]éTOM CaMOCTOATEIILHO

BBIICNIEHHBIX KPUTEPUER).

1 basosble HeeaenoBaTennckme neficTBHS:

®  UCNOJIB30BATH BOMPOCKEI KaK HCCIEN0BATEIbCKHH HHCTPYMEHT MO3HAH U,

0T e MPOBOAWTE MO CaMOCTOSTENBHO COCTABNIEHHOMY TUIaHY OIbIT, HECNOXHbIH (PpU3HUECKHii

SKCNEPUMEHT, HEOOIbIIOE HCCNeNOBaHHE (PH3UYECKOTO SIBJICHMS,

i\ /. ® OLEHHBATE HAa MPUMEHHMOCTL M JOCTOBEPHOCTE  HHMOPMALMIO, MONYHYEHHYID B XOJe

HCCIIEAOBAHUSA HIIH 3 KCIIEPUMEHTA,

[ {4 ®  CAMOCTOATENBHO (HOPMyMMPOBATE OOOGIIEHHS W BHIBONBI 10 Pe3yNETATAM NpOBENEHHOTO

HabMoe NS, ONBITA, UCCICAOBAHMU,

; {1/ ¢ NPOrHO3MPORATH BO3MOKHOE [ANBHEHIIEE pazBUTHE (GM3MYECKHX NPOLECCOB, a TaKike

BBIIBUTATh MPEANONOKEHHS 00 UX PA3BHTHH B HOBBIX YCIOBHAX M KOHTEKCTAX.
Pabora c unpopmanueii:
| & npuMeHsTh PasIMYHBIC METOHBl, MHCTPYMEHTBI M 3ampoChl MpH MNOMCKE U OTOope
MH(DOPMALIMK HITH JAHHBIX C YYETOM NpeIoKeHHOH yueOHo# duznueckoi 3anauu;
¢ aHaHM3MpOBaTh, CHCTEMATH3MPOBATL W MHTEPNPETUPOBATE MHGOPMALMIO Pa3sAHUHBIX BUIOB
1 (hOpPM MpeACTaBISHHUS;
® CamOCTOATENLHO  BBHIOMpPaTh ONTUMANbHYIO (OPMY MpeacTaBieHHs HHDOPMALUH

H
WIMHOCTPUPOBATL pellacMble 3aa4d HECAOKHBIMH CXeMaMH, nuarpaMmMamm, UHOH Fpﬂd’)HKOﬁ

gl M UX KOMOMHALHAMH.

OMMYHHKATHBHbIE YHHBEpPCcAIbHbIE Y4eOHbIe JIeficTBHS:

e B xOmE obcyxaennsa yueGHOr0 Marepuana, pesyNbTaToB nabopaTopHelx paboT M MNPOEKTOB
3a7aBaTh BOMPOCKL NO CYIIECTBY OOCYIKIAEMON TEMEI M BBICKA3LIBATL MICH, HAIENEHHBIE HA
PELICHKE 337341 U NOMIEPXKaHKe ONaroKenaTe bHOCTH 0BIeHU;

¢ COMOCTABIATH CBOM CYKIEHM:A C CY)KNCHHAMM JPYTHX Y4ACTHUKOB AMANOra, 0OHAPYkKUBATH

Hi pasjinyMe 1 CXOACTBO MO3ULIMIA;

BBEIPAKATE CBOIO TOYKY 3PEHUs B YCTHBIX M ITHCEMEHHBIX TEKCTAX;

NyQIHYHO NPENCTABNATE PE3YJBTATH BLIIOIHEHHONO (PU3HUECKOTO OMNbITA (aKcnepuMeHTa,

s UCCIIEA0BaHUsL, TPOEKTA); '

i 1" e monumaTe M HCnoNB3OBATH NPCUMYLIECTBA KOMaHAHONW W WHIMBMAYaJIBHON paboTsl npu

| PELIEHUH KOHKPETHOH (pusnueckoii mpodnemsi;

{14 e




.. © TIpHMHHMATH  LEIH  COBMCCTHOH J€ATENBHOCTH, OPraHW3OBbIBATL ACHCTEMS 0O  ef
AOCTHXKCHHIO!  pacnpesienaTe posiu, oBCyskaaTh npoueccsl u pe3yJbTaTbl COBMECTHOI
paboTel, 06061ATE MHEHUS HECKONIBKIX JM0eii;

. ® BBIMONHATL CBOK) 4acTh pabOTHL, HOCTHrasi KaYecTBEHHOLO pe3ynbTaTa Mo CBOEMYy
| HANpPABJICHHIO ¥ KOOPAUHHUPYS CBOM EHCTBHS C APYTMMH YNEHaMK KOMAHIB:
® OUEHMBATE KAayecTBO CBOEro BKMaga B obWMil MpogyKT mo KPUTEPUAM, CAMOCTOATENBHO
ChOpMyY TMPOBAHHBIM YYACTHUKAMH B3aMMOICHCTBUA.

PérynasirnBubie YHHBepcaJLHbIe YYeOHbIe JeHCTRHSA

Camooprauuzanus:
| * BBISIBATE NPOGNEMBl B KM3HEHHHIX M Y4eOHBIX CHTyalMAX, TPeOyrOMX AN pelueHus
(bu3nyecKux 3HaHuii;
® OPHCHTMPOBATRCA B PA3NHYHEIX OAXOAAX NPUHATHS PEILEHHT (MHAMBUIYANBHOE, MPUHATHE
i1 PCIUCHUS B IpYMIE, NPUHITHE PELUEHUH IPYNIIoH);
| e CAMOCTOATENBHO COCTABMSTH ArOpUTM  pellieHHs  (QU3MYECKOW 3aay¥ WM miasa
£ HCCICNIOBAHUA € y4y€TOM MMEIOIMXCS PEcCypcoB M COBCTBEHHBIX BO3MOXKHOCTEH,
: 4pryMEHTHPOBATE MPEANAraeMble BAPUAHTEI PELISHHIA;
{44 e nemath BbIOOp M OpaTh OTBETCTBEHHOCTH 32 peleHue.
. CamMOKOHTPO/Ib, SMOUHOHANLHBIH MHTE/LTEKT:
- © /laBaTh aJIcKBaTHYIO OLECHKY CUTYALHH U NPEUIATATh MNaH e H3MEHEHHS,
i ® ODBACHATE TIPUYMHEI HOCTHKEHHS (HEZOCTHXKEHHS) PE3yNBTATOR AEATENLHOCTH, NABATH
|5 OLEHKY MPHOOPETEHHOMY OMBITY:
| ® BHOCMTb KOPDEKTHBEl B JACATENBHOCTL (B TOM HMCIE B XOA BEIMOJHEHMS Ppuzuueckoro
TR B MCCNIENIOBAHKMA MM MPOEKTA) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBILHXCS CUTYaLMH,
" YCTAHOBJICHHEIX OIUOOK, BO3HUKINUX TPYIHOCTEIH;
li# e oueHMBaTH COOTBETCTRHE pe3ynbTaTa LeiH U yCIOBHAM;
. e cTaBuTh cebs Ha MecTo APYFOro HenoBeKa B XOAE CrOpa WIIM JHMCKYCCHH HA HAyYHYIO TEMY,
; i i NIOHUMATE MOTHBbI, HAMEPEHMA M JIOTHKY APYrOro;
J ¢ [pu3HaBaTh CBOC NPaBO Ha OWMOKY MpH pellieHuH (PU3MUECKHX 3a1a4 HAM B YTBEPKACHUSX
Lk Ha HAaY4HBIE TCMbI H TAKOE K€ NPaBO APYIoro.

IPETIMETHBIE PE3YJIbTATBI

-1 Kxonuy obyuenns B 7 kiiacee mpeaMeTHbIE pe3yasTaThi Ha 6a30BOM YPOBHE AOKHBI OTPaXKaTh
'ehopmupoBanHoCTs Y 06yyarommxcs YMEHHUIA:

.| ® HCHOJB30BATH MOHATHA: PUIMIECKHE M XUMHUECKUE ABNEHUSA, HAOMIOJEHHE, YKCIEPUMEHT,
e MOZ@Nb, THI0TE3A, eIMHALE! PU3MUECKUX BETUYMH, ATOM, MOJEKYIA, arPeraTHbIe COCTOSHUS
BelECTBA (TBEPHOE, KMAKOE, ra3000pasHOE), MEXaHWYECKOE JBHKEHUE (paBHOMEpHOE,
! HCpaBHOMEpHO®, NPAMOJMHENHOE), TPAaeKTOpHs, paBHOZeHCTBYMOWAS cuna, aedopmaliis
£ (ynpyras, nnactudeckas), HEBECOMOCTb, COOGINAIOMMECS COCY/bl;

! e pasnuuate sBieHMS (anddysus, TennoBoe ABMIKECHME YACTHL BellECTEa, pPaBHOMEpPHOE
ABMIKCHNE, HCPABHOMEPHOE IBUKEHHE, MHEPLIHS, B3aMMOACHCTBHE Tell, pPABHOBECHE TBEPIBIX
TeJl ¢ 3aKpENIEHHON OCBIO BPALLIEHHS, Nlepesiada JABeHHs TBEPABIMU TENaMH, JKUAKOCTAMM
W rasamu, aTMOC(HEPHOE IaBIeHNUE, MIABAHHE TeJl, IPEBPAILCHHs MEXaHHUECKO SHEPTrHH) 0o
OTMMCAHUIO MX XapAaKTEPHBIX CBOKMCTE M HA OCHOBE OMNBITOB, AEMOHCTPUPYIOLIMX AAHHOE
busnyeckoe apnenue;

PacnosHaBaTh MPOSBJEHUE U3YYCHHBIX (DU3MYECKMX FBICHWA B OKPYIKAIOLIEM MHPE, B TOM
qucae QU3NYECKUE ABTEHUS B NPUPOLE: TIPUMEDEL IBHKEHUS C pasiUYHBIMA CKOPOCTAMH B
g il KMBOH M HEXHBOH NpUpOJE, ACHCTBHE CHMNIBI TPEHMS B NpHPOAE WU TEXHUKE, BIIHAHHE
P aTMOC(HEPHOTO NaBlieH|sl Ha KMBOH OPTAHU3M, MIABAHHE pBIO, pEIYary B TeNe YENOBEKA, NPH




9TOM MEPCBOANTL MPAKTHYECKYIO 3a1a4y B y4eOHyIO, BBIAENATE CyHMIECTBEHHbIE CBONMCTBA
(MpusHaky) GpU3MYECcKUX ABICHMUIL:

OMHCLIBATE M3yYCHHBIC CBOHCTBA TeNl M (U3MYECKHE SIBIICHHS, HCTIONE3ys (GH3MUECKHe
BENMYMHBI (Macca, 0OBEM, TIIOTHOCTH BELUECTBA, BPEMS, My Th, CKOPOCTb, CPENHAS CKOPOCTh,
CHNa  yNPYroCTH, cWia TAKECTH, BEC TeNla, CWAA TpeHwus, AaBicHue (TBEPLOro Tena,
KWJKOCTH, ra3a), BLITANKMBAIOWAS CHMNA, MeXaHW4ecKas paGoTa, MOILHOCTb, MU0 CHIBI,
MOMEHT =~ CUMIBl, KO3(DGUUMEHT TMONE3HOrO JAEHCTBHS MEXaHM3MOB, KHHETHUECKas W
NOTEHLMANbHAS JHEPrHsi), NPH OMWCAHMM MPABMIILHO TPAKTOBATH (busudeckuii  cMbich
HCTIOAE3YCMBIX BENIMYHH, X 0003HAYEHMA W eOHHMILI (U3MYECKMX BEJIWYHH, HAXOIUTH
(popmynbl, CBA3BIBAIOIIME JaHHYIO (PU3HUECKYIO BETHYHHY C APYTUMH BENHUHHAMH, CTPOUTH
rpaKu U3yUEHHBIX 3aBUCUMOCTEH (BU3HUECKHX BEJIMYMH;

XapaKkTepu3oBaTh CBOHCTBA Tell, (PM3MYECKME SIBICHMS W MPOLECCHI, MCIIONIb3ysl MpaBuia
CNOJKEeHHsT cun (BOONL OJHOH nNpamoif), 3akoH I YKa, 3akoH [lackansa, 3akon Apxumena,
MPaBuIo paBHOBECHS phivara (O/0Ka), «30/10TOE NMPaBUIO» MEXaHUKH, 3aKOH COXpaHEeHHUs
MEXaHW1ECKOH SHEPTHH, NIPH 3TOM JaBaTh CIOBECHYO (opMyITHPORKY 3aKOHA M 3aIUCHIBATS
€ro MaTeMaTHYECKOE BBIPAsKEHHE;

OOBACHATE (PU3MUECKME SBAEHMSA, NPOLECCH M CROHCTBA TEN, B TOM 4YMCJIE€ U B KOHTEKCTE
CHTYallMH NpPaKTHKOOPHEHTHPOBAHHOIO XapaKTepa: BbIABISTE NPUYUHHO-CIIEACTBEHHbBIE
CBA3M, CTPOMTH OOBACHEHHE W3 |-2 JIOPMYECKHX INarop ¢ omnopok Ha 1-2 W3ydeHHBbIX
CBOMCTBA (M3MYECKHX ABIIEHMI, PUIMYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pelaTk pacyETHBIE 3a1a4M B 1-2 NElCTBUS, HCMONb3Ys 3aKOHBI U popmyITB, CBA3BIBAIOLINE
(bu3HUECKHEe BENMUMHBI: HA OCHOBE aHANM3A YCJIOBHMS 3aa4H 3aNHMCbIBATE KPATKOE YCIIOBUE,
MOACTABNATE (UINYECKHE BEIHYMHBI B (OPMYMBl U NPOBOAUTL PACUETHI, HAXOAWTH
CNPaBOYHBIE JIAHHBEIC, HEOOXOMMMBIE JUIS PELUEHMS 3a7ad, OLEHWBATH PEeaNUCTUUHOCTh
NoNy4eHHOH PU3HYECKOH BETUUHHBI;

Pacno3HaBaTh NMpOONEMEL, KOTOPBIE MOXKHO PELIMTH TIPH TIOMOLLM (U3MYECKUX METOJIOB, B
OMHUCAHHH HCCIICA0BAHNS BBLICIATE NPOBEPSEMOE NPEANONOKEHHE (TMMOTE3Y), pasiuyaTh U
MHTEPTIPETUPOBATE MNOJYYEHHBIH PE3yibTaT, HaXONWTE OUMOKM B XOAC OMNMBITA, JENaTh
BBIBOJIBI IO €0 pe3yJIBTaTaM;

MPOBOAUTE OMNBITHl MO HAOMOAEHHIO (U3MYECKUX SIBIGHUH WU (bu3MueCKUX CBOWCTE Ten:
(opmynupoBate nMpoBepseMble MPENNONOKEHHUS, cobMpaTh YCTAaHOBKY W3 MPENJIOKEHHOTO
000pyA0BaHKA, 3aNUCEIBATE X0/ OMBITA K QOPMYITHPOBATH BHIBOMbI:

BLIMONHATE MPSAMBIE U3MEPEHUSI PACCTOSIHMSA, BPEMEHH, MAcChl Tesa, oOb&Ma, CMibl M
TCMIIEPATYpbl  C  MCIMOIB30BAHWEM AHANOrOBBIX M UU(POBBIX NpPHOOPOB, 3aMUCHIBATE
noKasaHHs NpHOOPOB ¢ YUETOM 3a1aHHOH abCONOTHOIM NOrpelHOCTH U3MEPEHMIA; ’
MPOBOJMTL  MCCNIEN0BAHHE 3aBUCUMOCTH OJIHOH (M3MYECKOW BEIWUYMHBI OT APYroil ¢
HCHIOJIL30BAHUEM NPAMBIX M3MEPEHHH (3aBUCHMOCTH NYTH PABHOMEPHO JBMXKYILErOCS Teia
OT BPEMEHH ABHKXCHHSA TCla, CUIIBl TPEHHS CKOJBKEHHA OT BEca TENd, KauecTBa 00paboTku
TNOBEPXHOCTEH Te/ U HE3aBUCHMOCTH CHIIBI TPEHHSL OT TLIOIAAM CONPUKOCHOBEHMS TeN, CHJlbl
YUPYTOCTH OT y ATUHEHHUA NPYXKHHEBI, BBITAIKMBAKOILEH CHITEL OT 00bEMa norpyEHHOI YacTu
TeNa M OT NIOTHOCTH JKMAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tefda, OT r1yOuHEI, Ha
KOTOPYIO TIOTPYKEHO Teno, YCAOBUH NIaBaHUs Tell, YCIOBHH paBHOBECHS pbluara M GNOKOB),
YHaCTBOBATH B [NIAHHPOBAHMH YYEOHOTO MCCNENOBAHUS, COOMPATH YCTAHORKY M BBIMONHATH
U3MEPEHHUA, Cleflys MpeNOXeHHOMY MnaHy, (UKCHpOBaTh pe3ysbTaThl TONYYeHHOH
3aBMCHMOCTH (U3MYECKMX BEIHYMH B BHMAE NMPENIOKESHHBIX TabIMLl rpadMKOB, nenarthb
BBIBOJbI M0 PE3YJILTATAM MCCICI0BAHUS;

MPOBOLMTE KOCBEHHbBIE H3MEPSHUA (PM3HYECKUX BETUUMH (MIIOTHOCTH BEIECTBA JKMUIKOCTH U
TBEPIIOTO Teia, CHMNa TPEHMS CKONLIKEHWS, aBACHHE BO3AYXa, BHITANKHBAIOLLAS cuna,
JEHCTBYIOIAS HA NOrPYXEHHOE B KUIAKOCTb TEJO, KO3(P(ULHMEHT MONE3HOro AeiicTBHS
MPOCTBIX MEXAHW3MOB), CIEAYS NMPEIJIOKEHHOH HHCTPYKIHHK: NPH BBINOJHEHHUH U3MEpEHHUI
COOMpATh SKCTIEPUMEHTAIIBHYIO YCTAHOBKY H BEIYMCIIATS 3HAYEHHE HCKOMOI BEJIHYUHDI;



coONIOIATE NPaBMUIa TEXHMKH 5e30MacHOCTH npu pabore ¢ 1a00paTopHbLIM ofopynosaHuem;

YKasblBaTb NPHHUMIILI JIEHCTBUS NPUOOPOB M TEXHHYECKMX YCTPOHMCTB: BEChbl, TEPMOMETP,

JAMHAMOMETp, COOOLIAIOMIMECS COCY b, OapoMeTp, peluar, MOABMIKHBIH H HENOABMKH bIHA

GnoK, HaknoOHHAas MIOCKOCTE;

XdpaKkTepu30BaThk NPUHLIMIEI AEHCTBUS M3Y4YEHHBIX NpUOOPOB U TEXHUYECKHX YCTPOKHCTB ¢
il ONOPOH Ha MX onucaHus (B TOM 4HCHe: NONIMMHMKY, YCTPOHCTBO BOAONPOBOAA,
| i CUAPABIMYECKHH Npecc, MaHOMeTp, BBICOTOMCP, MOPIIHEBOM HACOC, apeoMeTp), HCMOIb3Y
Rl 3HaHMA O CBOWCTBaX (U3HUECKUX SBICHUN U HEeOoOX0AMMBIE (BH3MYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

NPHBOIUTE NPUMEPE! (HAXOAHTh MH(OPMALIHIO 0 NPHMEPAX) MPAKTHYECKOTO MCIOIb30BAHMS
bu3MUECKUX 3HAHHUI B NOBCEJHCBHOM J>KH3HU ANA  oOecreueHus 0e30NacHOCTH npu
obpaleHun ¢ npubopaMH M TEXHUUYSCKHMH YCTPOHCTBAMM, COXpaHEHUs 370pOBbs M
COOIIOIEHUS HOPM DKOJIOTHUYECKOro MOBEAEHHS B OKpYsKaloLleH cpelie;
OCYUIECTBNIATL OTOOP MCTOUHMKOB uHOpMaunK B HnrepHeTe B COOTBETCTBUM C 3a1aHHBIM
NTOMCKOBBLIM 3aMpOCOM, Ha OCHOBE MMEIOWIMXCS 3HAHMH U NyTéM CPaBHEHMS Pa3THUYHBIX
MCTOYHHMKOB BBIJIENATE MHPOPMALMIO, KOTOpas ABJACTCS MPOTUBOPEUYHUBOH MITH MOXKET ObITh
HEOCTOBEPHOI;
MCTIONL30BATL TPM  BBINONHEHWH Y4eOHBIX 3agaHuii HaY4HO-NIOMYJISIPHYIO  TUTEPATYpY
busnueckoro CoAepKaHus, CNPaBOYHBIE MAaTepHallbl, PeCYpChl CETH HurepHer, Bnaners
NpUEMaMK KOHCIEKTHPOBAHUS TEKCTA, npeodpazoBaHus MH(pOPMALMK M3 OOHON 2HAKOBOL
CHCTEMBI B IPYTYIO;
Co3/aBaTe COOCTBEHHBIC KpPAaTKHE [MCHMEHHBIE M YCTHRIE COOOLUIEHWS Ha OCHOBe 2—3
MCTOYHHMKOB HH(popMaLMK (PU3HUECKOTO COAEpYKaHUs, B TOM 4Hche MNyOAMYHO AenaTh
KpaTkHe COOOLIEHHI O pe3y/bTarax NPOEKTOB MM yueOHBIX HCCIeI0BaHHUA, fpyd 3TOM
I'PAMOTHO MCMONB30BATh W3YUYEHHBIH MOHATHITHBIN annapar Kypca (M3MKH, CONPOBOXKIATH
BBICTYTJICHHE NMpPEe3eHTaLHE;

... TIpv BBEIMIOJNIHEHUM YYEOHBIX MPOSKTOB M UCCNEA0BaHMIA pacnpenenaTe 00A3aHHOCTH B IPynne B
.5‘[03

&BBTCTBMH C NMOCTaBJICHHbIMM 33JaYamMHM, CIEIHTL 324 BBIMNOJHEHHUEM rnjaHa ,U,GﬁCTBPlﬁ, ajeKBaTHO
,‘;OIHE“I UBaTh CcOOCTBEHHBIN BKJaa B JEATEIbHOCTh Fpyniibl, BBICTPAHBATL KOMMYHHUKATHBHOE

ﬁiB%ﬂﬁMOﬂCﬁCTBue, YYMTBIBAA MHEHHE OKPYIKarOLIMX.
i
{1




TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBaHue pasienos n R e —
1e (undposbie) o0pazoBaTebHbIE
Ne i/ TeM NMPOrpaMmasl Koanuectro yacos k HaGPp e = PR
n
Bcero
Pazpen 1. @u3zuka 1 e& pojb B MNO3HAHHH OKPY/KAIOIEro MHPa
E bIii
1.1 CPSTREHHCHEYHRENEaS 2 Bubmuorexa LIOK https:/m.edsoo.rw/7f416194
HO3HAHHUS
o) - :
1.2 HEHEE =HREE 0 HpRpare 2 bubnunorexa LIOK https://m.edsoo.ru/7f416194
Duzuy
1.3 HSHHCCIHE BETHAHIET 2 bubnuorexa LHOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Pazaen 2. IleppoHauaibubie cBeleHHSs 0

CTPOEHHH BCLICCTBA

C
2.1 TpoCHHE BetliecTra H Bubnuorexa LIOK https:/m.edsoo.ru/7f416194
2.2 HIRHREHH M RSEHO K EHETRGR y BuGanorexa 1[OK https:/m.edsoo.ru/7f416194
YacTHL BEIECTRA
> -
2.3 FPEraTHbIC COCTOARMA 2 bubnuoteka LIOK https://m.edsoo.ru/7f416194
BELIECTRA
Hroro no pazjeiny 5
Paznen 3. JIBH:KeHHe H B3anMoeiicTBHE Tel
{8.1 _ MexaHHuecKoe JBHIKEHHE 3 bubanoreka LLOK https://m.edsoo.ru/7(416194




3.2 Hnepuus, macca, INIOTHOCTH 4 bubnuoreka LIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Buapl cun 14 bubnnorexa LIOK https:/m.edsoo.ru/7f416194
Hroro no paspeny 21

Paznen 4. /lapaenne TBEPABIX TeJ, sKMAKOCTEH U ra30B

Hasnenue. INepepava napnenus

4.1 TBEP/IBIMU TEJIAMH, 3 bubnnorexa LIOK https://m.edsoo.ru/7f416194
| KMAKOCTAMH H rasamu
4.2 HaBnenue skujKocTH 5 bubnuoreka LIOK https://m.cdsoo.ru/7f416194
4.3 ATMocdepHoe 1aBneHHe 6 bubnuoreka [[OK https://m.edsoo.ru/7f416194
4.4 hm:nﬁmﬂo RO I IR 7 bubnunorexa LIOK https://m.edsoo.ru/7f416194
NOrpy»EHHOE B HUX TEJO
HTtoro no pazneny 21
Pasgen 5. PaGora u MomHocTs, JHeprus
Pa6
5.l HRHE A MECIHE: 4 bubmmorexa 1HOK hitps://m.edsoo.ru/7f416194
—I— ~
5.2 b 5 BuGmmorexa 110K hitps://m.edsoo.ru/7£416194
M
5.3 CRAHMHECKa SHepTuA 4 bubnnoreka LIOK https:/m.edsoo.ru/7f416194
Htoro no pazpeny 12
PesepeHoe Bpems 0
OBINEE KOJIMYECTBO YACOB I10 66
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IIOYPOYHOE IVIAHUPOBAHUL

7 KJIACC
Ne T KosnvecTBo yacor Hdara JneKTpoHHbIe HU(POBLIE
n/n Bcero H3YYeHHH o0paszoBare/ibHbBIE pecypebl
| Puzrka — Hayka o IpHpoJe. SIBJEHUS NPUPOIbI. | https://m.edsoo.ru/
DU3HYECKHE SBIEHUS 04.09.2026 | 35YPBIWSK
5 MexaHnuueckue, TeMIOBbIe, 371eKTPHYECKHE, MATHHUTHBIE, _ https://m.edsoo.ru/l16US3L6H |
CBETOBEIE, 3BYKOBBIE SIBJCHHS 07.09.2026
3 DuzuyeckHe BEMUUHEl H UX M3MEPEHHE M hupss//m.edsoo.ru/
11.09.2026 | 6ZYFTFPA7
4 Ypok-uccnenosanue "Hamepenue TemnepaTypbl npH NOMOLIH A https://m.edsoo.ru/
XKHMAKOCTHOTO TEPMOMETPA M JATYHKA TeMIIepaTypol"” 14.09.2026 | VQGCNSIMP
Kak ¢mzmka v 1pyrie ecrecTBeHHbIE HAYKH H3Y4alOT
5 :vx%oa. moemhomwm::o:mwmmv_m METOJ, wowh‘me:m. Onucanue 1 rﬁsmu\\a.nawoo.é\
) N 18.09.2026 | 3LPP2HPX2
ﬁzw:cmozxx SIBJICHHH C NOMOINKIO MOJeJIeH T ey
Ypok-uccnenopanue "[Iposepka rHNOTE3E!: AANBHOCTD NONET
6 EM@E& _._V\M@mzog ﬁowxuo__wﬂmaw:o TEM mwﬁEm yeM l lps://m.edsoo.ru/
, ’ ’ 21.09.2026 | 9YLZITEMU
GoJiblile BEICOTA ITycKa" R A
7 Ctpoenue Bewnectsa. OnbIThl, 10Ka3BIBAIOIIHE JUCKPETHOE _ https://m.edsoo.ru/
CTPOEHHUE BELIECTRA 25.09.2026 | F5PU40LYR
| 8 JIBMOKEHME YacTHLL BELLECTBA 1 a3 m_\\_d.mm_moo.wc\
28.09.2026 | HQ31SNIF3
9 Ypoxk-ucciaeaosanne «OnbITH 110 HAOIOASHHIO TEMAOBOIO [ https://m.edsoo.ru/
PaCIIUPEHHA ra30B» 02.10.2026 | FT87UNTLS
10 ArperaTHeIe COCTOSIHUS BEILECTRA ] rncm”\\_d.m%coé\
05.10.2026 | STRDWACXM




B3aumocBask Mex 1y cBONCTBAMH BEILIECTB B Pa3HbIX

https://m.edsoo.ru/

arpPeraTHBIX COCTOSHUSAX U X maozzozo:o@:mvmzz 09.102026 | AWMIDBI4S
crpoeHHeM. OcoBeHHOCTH arperaTHhIX COCTOSHUH BO bl =
12 Mexannyeckoe apmictne. PABHOMEPHOE 1 HEPABHOMEPHOE https://m.edsoo.ru/
JIBHIKEHHUE 12.10.2026 | 3W6CCIHBI
13 CxopocTb. Epunuiip ckopoets :ﬁow\\a.&mooac.\
16.10.2026 | 29GPTJAKL
14 PacueT nyTH 1 BpeMenH aBUKEHUS bttps: fm.edsoo.ru/
19.10.2026 | PVHMNWAUA
15 Muepuus. 3axon uHepLuu. B3anmozelictere Ten kak npuyina https://m.edsco.ru/
H3MEHEHUS CKOPOCTH JIBUKEHMS TEJ 23.10.2026 | KXS510IBX
16 [InoTHoCTE BelwecTa, PacueT Maccel M o0beMa Tena 1o ero https://m.edsoo.ru/
MJIOTHOCTH 26.10.2026 | 0S71X3DPS
17 Jlaboparopnas pabora «OnpeneneHne MIOTHOCTH TBEPIOTO https://m.edsoo.ru/
Tenay 06.11.2026 | OH22PX7CX
18 Pemenue 3anau no teme "IMnotHocTs BeecTra" httpsz//m.edsoo. s
09.11.2026 | 50DYVY(G49
19 Cuna KaK XapakTepucTHKa B3aumoachcrsna ten. Cuna https://m.edsoo.ru/
YNpPYrocTu. 3akoH ['yka 13.11.2026 | NVS6FY1G2
20 Jlabopatopnas pabora «M3yueHue 3aBUCUMOCTH PACTSIKEHHUS https://m.edsoo.ru/
(nedopMaLMM) IPYIKUHBL OT NIPUIIOKEHHOH CHIBIY 16.11.2026 | PXXW6DHXE
21 Slenenvie Tarorenus. Cuna TsKecTH :msm“\\._s.o%coa:\
20.11.2026 | OCWIXFNQE
2 Cra3p MeXY CHIION TSKECTH M Maccoii Tena. Bec Tena. https://m.edsoo.ru/
Pemenue 3anau no reme "Cuna Tsxectu” 23.11.2026 | 8PZHPVI1YJ
23 Cuna TaxKecTd Ha Ipyrux niaderax. Guznueckue https://m.edsoo.ru/
27.11.2026 | IM2DOKYLI

XAPAKTEPUCTHKH I1JIAHET
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24 Hsmepenne cun. Jlunamomerp 30.11.2026 | 1T1ZGKCKH
https://m.edsoo.ru/
25 Bec tena. HeecomocTh 04.12.2026 | UAOISOSRE
26 Criozcenne BYX CHII, HATIPABNCHHBIX 110 OJIHO# NPSAMOIA, https://m.edsoo.ru/
ParHoeficTBYOLIAs CUIT 07.12.2026 | L6SNUZVZS
27 Pewnenue 3apnau no teme "PasHojeiicTyiowmas cun' . _;msm“\\_s.n%oo.é\
11.12.2026 | MKPXDZNXS5
28 Tpenue ckonpxeHus H TpeHHe Nokos. TpeHue B pUpoje U https://m.edsoo.ru/
TeXHHKE 14.12.2026 | TA1EOSMMH
JlaGopaTopHas pabora «zyveHue 3aBUCUMOCTH CHIIBI TPEHHUST
25 ozo:_wﬁm:ﬂwm oe_uoxam hmmaM\::m U Xapakrepa b hitps://m.edsoo.ru/
y 18.12.2026 | TAQP4B30A
COMPUKACAIOLIMXCS TTIOBEPXHOCTEN
30 Peinenne 3aa4 Ha onpejeneHre paBHOACHCTBYIOEH CHIIBI :nsm“\\_:.mamoo.w.:\
21.12.2026 | SYY23XXSD
3 Pewenue 3anau no temam: «Bec tenan, «paduueckoe https://m.edsoo.ru/
u300paxceHne cumy, «CHnbn, «PaBHOASHCTRY IO CHID 25.12.2026 | T9V639RZF
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nzoOpaxkeHue cumy, KCUabby
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11.01.2027 | 25TVMIFDL
34 Mapnexue rasa. 3aBUCUMOCTh JaBJIeHMs ra3a OT 00bEMa, https://m.edsoo.ru/
TEMIEPATY PBI 15.01.2027 | 3544YMX9WR
35 llepenaya napneHust TREPIBLIMHU TEJIAMH, HKUAKOCTAMH H https://m.edsoo.ru/
razamu. 3akoH [lackas 18.01.2027 | CG5POSNWO




hmm:o:ﬂn B JKMJKOCTH M rase, BLI3BaHHOC JIeHCTBUEM CHIIBI

https://m.edsco.ru/

36 TSKECTH 22012027 | KITIZ219UC
37 Peruenuc zanay rno teme «/lapneHue B 3KHAKOCTH H Trase. https://m.edsco.ru/
3akon [Tackans» 25.01.2027 | UHHCSRB6W
18 Coob https://m.edsoo.ru/
PEDImAIBIecTo0aAN 29.01.2027 | 7HDBMDHR?2
A ~ q° 21 FRC
39 I'uapapnuueckHit mpecc 01.02.2027 https://m.edsoo.ru/67X21.F396
40 Manometpnl. [TopuiHeBoH )KUAKOCTHEIH HACOC 05.02.2027 https://m.eds00.ru/5G846G718
- " N d o
» >@_.,§oo@m_uw wnzu:m PHUYHHBI o%Eooawomm::w wowE\aE:o: Y ——
060104KH 3emMli. 3aBUCHMOCTh aTMOC(EpPHOro JAaBaeHHS OT 08.02.2027 | DROGZPWIM
BBICOTB! HaJl YPOBHEM MOps
https://m.edsoo.ru/
42 Bec Bozayxa. ATMoc(epHoe JlaBIcHHe 12022027 | PYRNEDISY
43 H3smepenne atMocheproro aasienus. OneT Toppuyennu 15.02.2027 https://m.edso0.ru/2183TIPD4
44 3aBUCUMOCTE aTMOC(epHOTo JaBIIEHHA OT BHICOTEI Hall https://m.edsoo.ru/
YPOBHEM MOpsI 19.02.2027 | YWJFWMZLJ
45 Bapomerp-aHepoufi. ATMOC(EpHOE JaBieHHe Ha pasiIMuHbIX https://m.edsoo.ru/
BBICOTAX 20.02.2027 | WBNXTP7GR
46 Pewenue u no Teme "ArMocepHoe napneHue" B
eretine safat o AEESPRESS S 26.02.2027 | YWVWLSTAI
47 JleficTBHe KUAKOCTH U Ta3a Ha NOrpy;KeHHOC B HUX TeJIO. https://m.edsoo.ru/
ApxyuMeoBa cuiia 01.03.2027 | SMGY9FR466
48 JlaGoparopHas paboTa «OnpeaeseHue BoITAIKHBatOIeH CHIlbl, https://m.edsoo.ru/
05.03.2027 | 7U40IDLK2

JIEHCTBYIOIIEH Ha TeJ0, IOrPYIKEHHOE B XKHAKOCTEY
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Jla6oparopHas pabora no teme «MccneioBaHne 3aBHCUMOCTH
Beca Tesa B BoJe oT 00bEMa NorpyKeHHOH B KHAKOCTh YacTH

https://m.edsoo.ru/

12.03.2027 | QUOBGKKSW
Tena»
50 [Inasasme Ten :Eé”\}:.namoo;.:\
15.03.2027 | UMAE9Q10Y
JlaGoparopHas pabota "Konctpyuposanue apeoMeTpa HIIH
3 zo:c‘wv\_\_wowm:ﬂo NIOJIKM W o:WM\pM_o::o BB " ' _&sm”\}s.oamoo.é\
N A 19.03.2027 | BGOVBS63P
rpy30MOAbEMHOCTH
Perenue 3agau no remam: «llnapanue cy10B.
52 Bosayxonnasanuey, «JlaBjieHne TBEpIbIX Te, IKHAKOCTEH U hutps:f/in.cdsoo sl
? ’ 22.03.2027 | R7ZVHLA60Q
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53 enamEGRaT AN 26032007 | hups//m.edsoo./I YIRGITLS
54 MorHocTb. EqHHULEI MOIITHOCTH https://m.eds00.ru/
05.04.2027 | 4UUXTHRIX
55 Vpok-uccneaosatue "PacuéT MoLHOCTH, pasBHBaeMOH NpH https://m.edsoo.ru/
noanEMe Mo JecTHuIe” 09.04.2027 | GDB065558
56 TTpocTeie MexaHnu3Mbl. Peiuar. PaBHOBECHE CHII HA pbhlyare https://im.cdsoo.u)
12.04.2027 | 8YRUOUGS2
57 KontponsHas paboTa no teme «JlapjieHue TBepAbIX TN, https://m.edsoo.ru/
JuUaKoCTell 1 rasop» / Beepoccuiickasi npoBepouHas paboTa 16.04.2027 | DWLOWOXQZ
PeszepeHbli ypok. PaGoTa ¢ Tekctamu no teme «/lapneHue
58 .qmm@MEx amm_uvmshzooaow_ W rasosy / wOoUooo:mWHzmm hitps:j/m.cdso0.u}
’ 19.04.2027 | RFCSYBOYF8
nposepoyHas pabora
59 PLiuard B TexHuke, ObITY  npupoje. Jlaboparopuas padora https://m.edsoo.ru/
23.04.2027 | KR7VOIXUT

«Heccnenopanne yCnoBUH paBHOBECHS phlyaray
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Peiienye 3aaa4 10 TeMe «Y CJIOBUsS PABHOBECHS pbluaray

https://m.edsoo.ru/

26.04.2027 | 6AXDHESSN
. w.ow%%:;:m:e noMm,w:o_M ﬁwo“”w MMM:E&P ) _ hifsslimedson.
aBoparopnas pabora «M3mep HaKJIOHHOH 30042027 | AAYEYZDMW
MJI0CKOCTHY
. . ; https://m.edsoo.ru/
62 Peienne 3agau no teme "Pabora, mounocts, KITJT 1 07.05.2027 | VESXBOLVS
Mexannueckas aneprusi. KnneTryeckas U MoTeHIUanbHas
63 P46 T reme "Pab M N | https://m.edsoo.ru/
u:%:\,m.: abota ¢ TekcTaMu 1o teMe "Pabora. MoIHOCTb. 14.052027 | 3HOETHOYK
Oueprus
64 3aKOH coXpaHeHMs MEXaHUYecKoH sHeprun. Padora ¢ | https://m.edsoo.ru/
TeKcTaMu 1o TeMe "MexanniecKkoe JABnkeHHe" 17.05.2027 | 46Y227ZPME
65 KoHnTposnpHas pabota no Teme «PaboTa u MOIIHOCTS. ' https://m.edsoo.ru/
DHeprus» 21.05.2027 | SMY7ETYTZC
o Y pOoK-3KCIEPHUMEHNT I10 TeMe UHMMMM:&%S?EO@ ) _ T ——
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SHEPryM NP CKATBIBAHUM TeJla 110 HAKJIOHIOH MJI0CKOCTH
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[MPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATHI OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOH! [TIPOI'PAMMbI
OCHOBHOT'O OBILEI'O ObPA30BAHUSI

7 KJIACC
Kon . »
IIposepsieMbie NpeaAMETHBIE PE3yJILTATbI OCBOENHS 0CHOBHOI 00pa30BaTe/bHOI NPOrPAMMBI OCHOBHOTO 00LIET0
NpoBepsieMoro e ———
pesyabTaTa
[.1 HCIIOJIB30BATE U3YUYEHHBIE MOHATUS
12 pasnuuath ABAEHHUS 10 ONUCAHHIO UX XapAaKTEPHEIX CBOHCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLIMX JAHHOE (DU3HUECKOE
’ SABJIEHHE
pacro3HaBaTh MPOABIEHHE U3YUEHHBIX (PM3HUECKHX ABJICHUH B OKPY’KalOIIEM MHPE, B TOM YMC/le (PH3UUECKHE SBJICHHUS B
1.3 npupoae, Opu HTOM TEePeBOAMTh NPAKTHYECKYIO 3ajady B y4eOHylO, BBIIENATH CYIIECTBEHHBIE CBOHCTBA (npu3HaKK)
(pr3uyeCKUX SIBIEHUH 2
ONMCHIBATh M3YUCHHBIE CBOWCTBA TeNl W (MU3HYECKHEe SBJACHMS, WCHONB3ys (H3HUECKHE BENMYMHBI, NPH OMHCAHHH
1.4 [PABUJILHO TPAKTOBATH (DU3HYECKHH CMBIC MCIONB3YEMBIX BEAMUUH, X 0003HAUYEHHUS U €AMHHUIbI (PU3HYECKUX BEJIMUHH,
) HAXOJUTL (POPMYJIBI, CBA3BIBAIOLIME AaHHYIO (U3MYECKYIO BEIMUMHY C JAPYTMMH BEJIHYMHAMH, CTPOMTL Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PHU3NUECKUX BEJIMUHH
1.5 XapaKTepu3oBaTh CRBOHCTBA TCI, %:wxmmca\_ﬂ ABJICHHA W TIPOUECCHI, HCMONbL3Y:A H3YYEeHHbIE 3aKOHLl, IIPpHW 3TOM [OaBaThb
. CIIOBECHYHO (POPMYJIMPOBKY 3aKOHA M 3alIMCHIBATh €M0 MATEMATHYECKOE BRIPAKEHHE
OO0 LACHATE @Swﬁ:woﬂ:m ABJICHHSA, TMPOLECChl H CBOMCTBA TEN, B TOM YHCJIEC H B KOHTCKCTC OS%%NE\_& MMpaKTHKOo-
1.6 OPHEHTHPOBAHHOTO XapaKTepa: BLISBIATH NMPUYMHHO-CEICTBEHHBIE CBA3H, CTPOMTH 00BACHEHHE M3 | — 2 JIOrHYecKux
LIAroB ¢ Ornopoii Ha | — 2 U3yueHHBIX CBOHCTBA (PH3HYECKUX ABNEHHH, (HPU3MYECKUX 3aKOHA HIIK 3aKOHOMEPHOCTH
peiate pacuéTHbIE 3a1aun B 1 — 2 eHCTBUs, HCNONB3Ys 3aKOHBI W (JOPMYJIBL, CBA3BIBAIOLIME (PH3UUECKHE BEIMUMHBL: HA
1.7 OCHOBE aHajiM3a YCJOBUSI 3a/la4y 3arMChIBATH KPaTkoe YCJOBME, MOACTaBAsTh (u3MuecKue BenuuuHbl B (GopMynsl u
NPOBOJMTL PACUYETHI, HAXOAMTH CNIPABOUHBIE JaHHbIE, HEOOXOJMMBIE JUls PELICHHMs 3ajiay, OUEHUBATH PCANUCTHUHOCTH




TN0yu4eHHOH U3HIeCKON BETUUHHBI

1.8

pacno3HaBaTh E_uoabo?:ur KOTOpBIE MOXCHO PEIIWTE MpH TMOMOILH %:wﬂ:aoﬂﬁ% MCTOOOB, B OIIMCAaHHMKW HCCICA0BaHHA
BBIOCIATE MPOBEPIEMOE TIPEANONOXKEHUE Q_S_._Oﬁmw%uu paznuyate 1 UHTEPNPETUPOBATD EOHJ\LGIIT:M pE3yIbTaT, HAXOAHUTh

OIIMOKH B Xozae OMEITa, A€JIaThk BRIBO/EI M0 €TI0 pe3ylibTartaM

1.9

IMMPOBOAKWTE OINILITE MO Im@hahmzsa %Ew&ﬂ@omﬂ\_x SIBJIEHUH WK %Ew:;ooﬂﬁ% CBOMCTB Te: %O@E%b:ﬁowmﬂv MPOBEPAEMBIC |
MPEAIOJIONKEHW, OO@S@&HW YCTAHOBKY M3 NpPCANOMKEHHOIO O@OU%ﬁOmmixmu 3arikMChiBaTh XOJ OIbITa H %O—uZ%bSUOWm%T

Bbl1BO/Ibl

1.10

BBITIOJIHATE TNpPAMBIE HM3MEpPEHUA C HCIIONL30BAaHUEM aHalOr'oBBIX H E:%_uowv_% :ﬁx@Oﬁomu 3alyuChbIBaTL IMOKA3aHHUA

npubopoB ¢ yuéTom 3aaHHOH abCOMOTHOH MOrpeliHOCTH H3MEpEeHHH

MPOBOANTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKOI BEIMYUHBI OT APYTOH ¢ HCMOJb30BAHUEM MPSAMBIX U3MEPEHHH,
YyYacTBOBATH B [JAHWPOBaHMM Y4eDHOTO HCCneNoBaHMsl, cOOMpaTh YCTAHOBKY MW BBINOJHATE HM3MEPEHHsA, CHENYs
NPEJIOKEHHOMY MaHy, (MKCHPOBATh pE3YNbTAThl HOJYYCHHOH 3aBUCHMOCTH  (DM3MUECKMX BENWMYMH B BHJE
NpeAJIOKEHHBIX Tabnuu ¥ rpadyKoB, JeJaTh BBIBOABI M0 PE3YJIETATAM HCCIIE0BAHMS -

1.12

TIPOBOJINTE KOCBEHHBIE HW3MEPCHHA %Ewﬁamo_ﬁsx BCJIHMYMH, CJCOY d@@hboxﬁmmzo_m HHCTPYKIWH. NpPH BBITNTOJIHEH HH

nW3MepeHHi coOupaTh 3KCNEPUMEHTaIbHYIO YCTAHOBKY M BBIYMCIIATE 3HAUEHHE HCKOMOK BEJIMYHHBI

1.13

cob0aTh NPaBria TEXHUKK 0e3011aCHOCTH NPpH paboTe ¢ j1abopaTopHBIM 000py/10BaHHEM

1.14

YKa3blBaTh TIPUHIMIBI JEHCTBUS TPUOOPOB M TEXHHYECKHUX YCTPOHCTB, XapaKTepH30BaTh NPUHIHIEL I€HCTBHS H3YUYEHHBIX
npHOOPOB M TEXHHYECKHX YCTPOMCTB € TIOMOIIBIO X OMHCAHMS, HCTIONB3YS 3HAHUA O CBOHCTBAX (H3MUECKMX SBJIEHHH H

HeoOXoauMEBIe (PHU3MYecKHe 3aKOHBI H 3aKOHOMEPHOCTH

LS

NPUBOAMTE TIpUMepsl (HaxojMTh WH(OPMALMIO O NpUMepax) NPaKTHYECKOTO MCIOJb30BAHMS (DU3HUECKUX 3HAHMH B
MOBCEHEBHON KH3HM 1a obecrieueHuss 0e30MacHOCTH NMpH o0palleHHu ¢ NpHOOPaMU H TEXHHUECKHMM YCTPOHCTBAaMMU,

COXPaHEHHs 3I0POBbs H COONIOACHUS HOPM DKOJNOMMYECKOro MOBEACHHS B OKPYKAOIIEH cpejie

1.16

OCYUIECTBIATD OH@OU HCTOYHHKOB EI%O@ZWE.ES B CCTH Siﬂﬂummﬁ B COOTBETCTBHHU € 3aJaHHLIM MMOHMCKOBBLIM 3allpoCOoM, Ha
OCHOBE HMMEIOUIMXCS 3HAHMH H :wi.,m_{_ CpaBHEHHA DPAa3/IMYHBIX HCTOYHHKOB BLIACIATH ::%OUZN_._,E*O“. KoTopasa ABJACTCSH




MPOTHBOPEYUBOH WIJIM MOXKET OBITh HEOCTOBEPHOH

1.17

HMCII0J1b30BATL IpH BbIIIO/JIHCHHH uEm@Ir_x 3aaHHH Hay4HONONYNAPHYIO JIHTEPATYPY @Euﬁ&nomOﬂO COACPKaHHs,
CNpaBOYHbLIE MaTEpHanbl, PECYPCLHI CCTH H\—Iﬁﬂu:@ﬁ BJ1IaJCTh :Uﬁmgmz—s KOHCIICKTHUPOBaHKMA TEKCTA, EU@O@ﬁmwomm—msm

vH(pOpMaLHU U3 OJHOH 3HAKOBOM CUCTEMEI B IPYTYIO

1.18

co31aBaTh COGCTBEHHBIE KpaTKWE MHCHMEHHEBIE M YCTHBIE COOOIIEGHHMS Ha OCHOBE 2 — 3 MCTOYHMKOB HMH(popmaluu
QU3MUECKOTO COJIEPIKAHMS, B TOM Yucie MyOIM4HO feiaTh KpaTKHe COODLIEHMs O Pe3y/bTaraX MPOEKTOB MIIM y4eOHBIX
HCC/IEIOBAHMM, MPU 3TOM TPAMOTHO MCMOJB30BATh W3Y4YEHHLIH MOHATHHHBIA anmnapar xypca ()M3MKM, CONPOBOXKIATH

BBICTYIJIEHHE M,_ﬁ@wg._,_,m_._.:@m

[.19

[PU  BHIMOJHEHHH Y4eOHBIX TPOEKTOB M HCCHICIOBAHMIA pacrpelefaTh OOS3aHHOCTH B IPYMNMNE B COOTBETCTBHH C
MOCTABJEHHBIMH 3a7a4aMH, CIEIUTH 32 BBITIOJHEHHEM TiaHa AEHCTBMH, afl€KBaTHO OLECHMBATL COOCTBEHHBIH BKJaZ B
JEATENBHOCTE MPYIINIbl, BLICTPAMBATE KOMMYHHKATHBHOE B3aWMOJIeHCTBHE, YUHTLIBAST MHEHHE OKPY KAIOLLMX

IMPOBEPSIEMBIE 3JIEMEHTBI COAEPKAHUMA

7 KJIIACC
Kona Koa
IIpoBepsiemble 2J1eMeHThI COACPIKAHHSA
pazjesa | djieMeHTa

®U3UKA U EE POJIb B ITO3HAHUM OKPYIKAIOIIEIO MHUPA

1.1

duznka — Hayka o npupoae. Spnenus npupoinl. Gusnueckue ABICHHA: MEXaHHYECKHe, TENJOBbIE, MEKTPHYECKHE,

MarHMTHEIC, CBETORBBIE, 3BYKOBBIC

dusuvyeckue Bennuunbl, Mamepenue (usnueckux BennunH. Pusnueckue npudopsl. llorpemHocTe HU3MepeHHid.

MexknyHapoaHas CHCTEMa eIHHHIL

moﬁwO%mmIIOIW%LIEm METOH ITO3HaHHS: Im@hmObOE:nu NMOoCTaHOBKA HAYUHOIro BOIpOoCa, BBLIABHMKCHME THITOTCS,

DKCIIEPHMEHT T10 NMPOBEPKE M'KITOTES, oOBsICHEHHE Em@.:wOH_.mm?_O_JO SIBJICHHA




1.4 Onucanune GU3NUISCKUX SBJICHUH € MOMOILBK MOAeneiH

IIpakTrueckne paboThi:
H3mepeHue paccTosHHiA.
1.5 Mamepenue o0bEMa KHKOCTH U TBEPAOTO TeNA.
Onpepenenne pazMepoB MasbIX Tell.
H3mepenue teMneparyphbl Py NOMOILM KHUAKOCTHOIO TEPMOMETPA U JAaTUMKA TEMIIEPATY Pbl

ITEPBOHAYAJILHBIE CBEJIEHU A O CTPOEHWHM BEIHECTBA

2.1 CTpoeHHE BEIIECTBA: aTOMbl M MOJIEKYJIBI, HX pasMepbl. ONbIThl, JOKa3bIBAKOIIME [IUCKPETHOE CTPOEHHE BELLECTBA
- JBwxenne uactul BemlecTBa. CBA3b CKOPOCTHM JBMXKEHMS 4HacTUll ¢ TemnepaTypoil. BpoyHoBckoe nsikeHue,
. nugdysust
2.3 BzauMopaeicTBHE yacTHIL BELIECTBA: MPUTHKEHUE U OTTAIKMBAHHE
54 ArperatHble COCTOSHHS BELLECTBA: CTPOEHHUE ra30B, KUAKOCTEH 1 TBEPABIX (KPHUCTAINHYECKUX) Ten. B3aumocsssp
. MEKIY CBOHCTBAMHM BEILECTB B pa3HBIX arperaTHBIX COCTOSHUAX M MX ATOMHO-MOJIEKYISPHBIM CTPOSHHEM [
25 OcobeHHOCTH arperaTHbIX COCTOSIHUI BOJIEI
[TpakTuueckue paboTHI:
"6 OueHka JuaMeTpa aToMa METOJIOM PSIIOB (€ MCTONB30BaHHEM (pOTOTpaduii).

OnBITH M0 HAOJIOEHHIO TEMIOBOTO PACIIMPEHHS ra30B.

OneITH 1O O@Im_uu\vﬁ@:xa JEHCTBHS CHI MOJICKYJIAPHOIO MPUTAMKEHHNA

TNBWKEHWE Y BBAUMOJIEUCTBUE TEJI

3.1 Mexanuueckoe JBrkeHre. PapHoMepHOe ¥ HEpaBHOMEPHOE JIBUYKEHHUE
3.2 CxopocTb. CpeaHsisi CKOpOCTE IIPH HEPABHOMEPHOM JIBM>KEHUM. PacuéT nyTu M BpeMeHH ABHIKEHUS
3.3 SlBnenue uHepuMu. 3aKOH WHepUMH. B3aumozaelicTBue Ten Kak NMpUUMHA U3MEHEHHUS CKOPOCTH ABMKeHUs Tes. Macca

KakK Mepa HHEPTHOCTH TElla




3.4 [TrorHOCTB BewecTBa. CBA3L MAOTHOCTH C KOJMYECTBOM MOJIEKY] B e/lHHKLE 00bEMa BelllecTRa
3.5 CuJla Kak XapakTepUCTHKa B3aUMOACHCTBUS TEJ
3.6 Cuna ynpyroctit 1 3akoH I'yka. M3MepeHue cuiibl ¢ NOMOLLBIO AMHAMOMETPA
3.7 Apsienue TAroTeHus u cuna TsokectH. CHila TSKECTH Ha Apyrux niaderax. Bec tena. HesecomocTs
3.8 Cuuna tpeHust. TpeHHe CKOJIBKEHUS U TPEHHE TI0KOs. TpeHHUe B MPHUPOAE U TEXHHMKE
3.9 CrnokeHue cui, HanparACHHBIX MO OJHOH NpsaMoil. PaBHoaeHcTRy101AsT CUIT
[IpakTHueckue paboTe:
OnpeaeneHue CKOPOCTH PABHOMEPHOrO ABHKEHMA (I1apuKa B MKWAKOCTH, MOJENH 3MEKTPUUECKOTO aBTOMOOMIS H
310 tak janee). OnpelefieHHe cpejiHed CKOPOCTH CKOJIBXKEHMs Opycka WM Lapuka [0 HAKIOHHOH TNOCKOCTH.
' Onpepenenue muoTHocTH TBEpAOro tena. ONnbITh, AEMOHCTPUPYIOLIME 3aBUCHMMOCTL PacTsiKeHMst (aedopmanun)
MPYKUHEL OT NPHIOXKEHHOH CHilbl. ONBITHl, JEMOHCTPUPYIOLLHE 3aBUCHUMOCTDL CHJIBI TPEHHUS CKOJILXEHHs OT Beca
TEa M XapakTepa CONpHKacatoLIMXcs MOBEPXHOCTE |
311 Du3nyecKHe ABICHUS B TMPHPOJE: NPUMEPBI ABKKEHHS C PasiHUHBIMH CKOPOCTAMH B JKMBOM M HEXKMBOM IPHPOJE,
' JCHCTBHUE CUITBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHuyeckue yeTpoicTpa: JMHAMOMETP, IMOAIIMITHHKY

TIABJIEHME TBEPJTBIX TEJI, KHJIKOCTEN 1 CA30B

4.1 Haenenue Trépaoro Tena. CrnocoOkl yMEHBIIEHUS! U YRENUUEHUS TARNEHHS

4.2 JaBnenue raza. 3aBMCHMOCTE JIaBJ€HM ra3a oT 00bEMa, TeMNepaTyphl

4.3 [lepenaua napneHus TBEPALIMU TEIAMHU, HUIKOCTAMM U razamu. 3akoH [lackans. [TneBmarnyeckue MaliuHb!

a4 3aBHCUMOCTh JIABJIEHHS JKWAKOCTH OT rayOuHbL. ['mapoctaTiueckuit napagokc. CoobIiaiommecs Ccocyubl.
] ['napapnuyecKkne MeXaHH3Mbl

4.5 Atmocdepa 3eman u armocdepHoe AapieHue. [IpUUMHBI CylIeCTBOBAHUS BO3LYWIHOHM 000/0uky 3emin. OnsiT

Toppuuennu. 3aBUCUMOCTh aTMOChepHOro JaBieHuUs OT BEICOTHI Hall YPOBHEM MOps




3

b

4.6

Hzmepenne armocdepnore napnenns. [lpubopsl anis u3smMepeHus atMoc(epHOro JaBieHus

4.7

homo%m:m AUAKOCTH H ra3a Ha EO-;UuGZ@EEO@ B HUX Teno. BriTankuearowas ANU%:ZO\HOmmv cuna. 3aKoH >ﬁx_\_ MeEnaa

4.8

[Tnaranue Ten. Boszayxonnasanue

4.9

IpakTuueckme paboTh:

Hcenenorane 3aBUCHMOCTH Beca Tesla B BOJIe OT 00bEMa NOrpy:KEHHOH B KUJKOCTH uacTH Tena., Onpejencnue
mm_ﬂm—h*ﬁxmmaEﬂﬂ CHIJIBI, bmﬂo‘ﬂ;m%a_.ﬁmﬂ Ha Telo, H—Oﬁ@u\vﬁm_‘_IOﬂ B KHMIKOCTb. zﬁmeﬁmﬁm— HE3aBHCHUMOCTHU
BLITANKMBAIOIICH CHITBI, AeHCTBYIOLIEH Ha TeNo B KHAKOCTH, OT Macchl Tena. OMNBITEL, JEMOHCTPHpPYIOIME
3aBMCUMOCTH BHITAIKMBAIOWIEN CHIIbI, ACHCTBYIOIEH HAa TENO B JKMAKOCTH, OT 0ObEMA MOrPY:KEHHOH B SKMAKOCT
YACTH TeNla M OT MIOTHOCTH KHAKOCTH. KOHCTPYHpPOBaHHE apeoMeTpa ik KOHCTPYHPOBAHHE JOJKH M ONpeeNcHHUe

e€ rpy3onoabEMHOCTH

4.10

Du3MyecKue ABAECHUS B IPUPOJE: BJIMsIHUE aTMOC(HEPHOTO NaBJIEHHA HA XUBOH OpraHu3M, NiaBaHue phui0

4.11

TexHuueckue %OH@O&OHmNﬁ coob1aroLHecs COCYIHI, %O.Euomoﬂ_wO Bojgonpoeoaa, _J:‘Eummhxmwoﬂzm npecc, MaHOMETP,

HapoMeTp, BEICOTOMEP, MOPLUHEBOH HACOC, apeoMeTp

PABOTA, MOIUHOCTb, DHEPT M

5.1 MexaHuyeckas padboTa

5.2 MexaHuueckass MOILIHOCTD

2.3 ITpocThle MeXaHH3MBIL: pbluar, ON0K, HAKJIIOHHAs MI0CKOCTh. [IpaBuiio paBHOBECHA phluara

5.4 [IpMeHeHue npaBpuia paBHOBECHS prlyara K 010Ky

55 «3onoroe npasusion MexaHuku. Koadpduuuenr nonezHoro neiicTsus MexaHusamoB. [Ipocteie MeXxaHu3Mbl B ObITY M
) TEXHHKE

5.6 IToTeHumansHas s3HEpruy Tea, NOAHATOTO HaJ 3eMnei

5.7 Kunernueckas sHeprus

5.8 Ilonnas Mexanuueckast SHeprus. 3aKOH M3MEHEHHS U COXpaHEHUs] MeXaHUUeCKOH dHepruu
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[IpakTuueckue paboThl:
Onpeenenyie paGoThl CHIBl TPEHMs TIPH PABHOMEPHOM [IBIKEHWHM Tena MO TOPU30HTANBHOH MOBEPXHOCTH.

2 Hccnenosanue ycnoBuii paBHoBecus pbiuara. Mamepenune KIIJI Haknonno# nnockoctu. M3yuenue 3akoHa COXpaHeHHs
MEXaHUUYECKOH YHEPriuu

5.10 Dusmueckue siBIeHUs B NPUPOJIE: PhlUary B TeJie YeNOBeKa

511 TexHuueckue yCTpPOWCTBA: pHIYAT, TIOABMXKHBIA M HENOABIKHEIN ONOKK, HAKIOHHAast TJIOCKOCTh, MPOCThIE

MEXAHMW3MBbI B OBITY

ITPOBEPSIEMBIE HA OI'd 110 ®HU3UKE TPEBOBAHHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBLHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA30BAHHA

Kon
IPOBEpPSIEMOT0
TpeOoOBaAHUSI

IIpoBepsieMble TpeGOBaHHUSA K NPEAMETHLIM pe3yabTaTaM 0a30B0ro ypoBHsI 0CBOEHHSI OCHOBHOH 00pa3oBaTeibHOi
NporpaMMbl OCHOBHOr0 001ero oopasosanns Ha ociose ®IoC

[ToHuMaHue ponu GU3MKH B HAYHYHOM KapTHHE MUpa; cPOPMUPOBAHHOCTE 0Aa30BBIX NpPeCTaBAEHHH O 3aKOHOMEPHOMH CBA3H .
W MO3HABAEMOCTH SIBJIEHHMIH NIPHPOIBI, O POJIH DKCHIEpHMeHTa B HM3MKe, O CHCTeMOooOpasylomei pony (hbU3HKK B Pa3BUTHH
ECTECTBEHHBIX HAyK, TEXHMKM M TEXHOJOrMH, o0 »BoMOUMM (QHU3WUECKMX 3HAHMH KM WX pOAM B LENOCTHOH
€CTECTBEHHOHAYYHON KapTHHE MHpa, O BKIAJEC POCCHMHCKHX M 3apyOexkHBIX YYEHBIX-(U3UKOB B pA3BUTHE HAYKH,
00BACHEHHE MTPOLIECCOB OKPYIKAIOLIEro MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHMs O BMAaX MaTepuu (BEIIECTBO M TI0JIe), O [BIKEHMHM Kak crocobe CyLIEeCTBOBAaHMS MaTepuu, 00 aTOMHO-
MOJIEKYJIIPHON TEOPHH CTPOEHMs BeluecTBa, O (Pr3MUECcKOH CYLIHOCTH SIBNEHMH NPUPOAbI (MEXaHUUECKHMX, TEIMIOBBIX,
3MEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3fiiuaTh SBJICHMS MO OMMCAHWIO WX XapAKTEPHBIX CBOHCTB M Ha OCHOBE
OIlBITOB, AEMOHCTPHPYHOIIHX AaHHOC %Ew::woﬂoo SABJIICHHE, %ZQISO @ﬁoﬂowimmm—%v NposABJIEHWUE :w%:mIIEX %EMSJGOZEX

SIBJIEHHMH B OKPYKAKOIEM MHPE, BBIAEIISASA UX CYILECTBEHHbIE CBOICTBA (MPU3HAKHM)

BraneHne ocHoBaMu [OHSITHHHOTO annapara ¥ CHMBOJHYECKOI0 A3BIKA %EWEZE H HCIIONB30BaHUC HMX IJiA PCIUCHHSA
%ammimﬁﬁ 3agad, YMCHHE XapaKTepH30BATb CBOHCTBa T€I, %SwEGOOESO ABIMEHHA W IIPOLECCLl, HCIIOJL3YyA
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%%:\HNEQIHNH_ bHBIE H SMITHPHYECKHE 3aKOHBI

YMEHHE OMUCKIBATh H3YUEHHBIE CBOMCTBaA TEN U @SWSSGO%EQ ABNCHHA, UCI1OJIb3Y 51 %Ewscmo_ﬁsn BCIHYHHEI

Brnagenne ocnoBaMu METOJOB HAyuHOrO IO3HAaHMs ¢ y4yéroM coOrojeHUs npaBui Oe3omnacHoro Tpyaa: HaOHoJeHHe
(pU3HYECKUX SIBNICHMIA:

YMEHHE CaMOCTOATENIEHO COOMpaTh IKCIIEPUMEHTANBHYIO YCTAHOBKY M3 IaHHOrO Habopa obopyjoBaHus 1O HHCTPYKLMH,
OIUCHIBATE XO/1 OMbITA M 3aMIMChIBATh Er0 PE3yNbTaThl, (HOPMYIUPOBATE BBIBOBI;

NPOBEAEHNE TIPAMBIX M KOCBECHHBIX M3MEPEHUH (PU3MHECKHUX BEJHYHMH: YMEHHE IUIAHMPOBATL M3MEPECHMS, CAMOCTOATENBEHO
OO@E—um‘Eu IKCNEPUMEHTANLHYIO YCTAHOBKY M0 HWHCTPYKUMHM, BBIYHCIATE 3HAYCHHC BCJIMYKWHBI MW aHall H3HMpPOBATDH
MOJYYEHHEIE PE3YIBTATH C YUETOM 33]aHHOH MOrPEIHOCTH PE3YJILTATOR U3MEPCHUIH;

MNPOBCACHHUE HECIOKHBIX JKCNEPHMEHTANBHBIX :oo.:mhowm:ﬁmm CaMOCTOSTEINBEHO OO@EUN%T QKCIEPHMEHTAIILHYHO
YCTAQHOBKY H NPOBOAUTE MCCIIEAOBAHHE MO HHCTPYKLIHUH, MpEACTaBJIATH IMOJIYHCHHBIC 3aBHCUMOCTH %SWELGOZSX BEIIMYHUH B
BHAE TabIuL U rpa(MKOB, YUUTHIBAT MOTPEIIHOCTH, JIENATh BBIBOBI [0 PE3YJILTATAM UCCIEN0BAHMUS

[Tonnmanue XapakTepHBIX CBOHCTB (M3MUECKWMX Mojeneil (MaTepuanbHas TOYKa, abCOMIOTHO TBEPAOE TeNo, MOJENH_

CTpOCHHUA Ta30B, JKHAKOCTEH M Hmmﬁbzx TeJd, MJIaHeTapHasa MOJCb aroMa, HYKJIIOHHAas MOAENE aTOMHOIO m‘EumG U YMECHHE

NPUMEHATH UX 17151 00BsSCHEHUs] (PU3NUECKUX POLIECCOR

Vmenue 0OBACHATE (BU3HUECKHE TpPOLECCHl M CBOMCTBA Teji, B TOM YHUCIE U B KOHTCKCTE CHTYalMi MPaKTHKO-
OPMEHTHPOBAHHOIO XapaKTepa, B YACTHOCTH, BHIABIATE MPHYNHHO-CIIEACTBEHHBIE CBA3U U CTPOUTH 0OBACHEHHE ¢ OMopoit
Ha M3YYEHHbIE CBOHCTBA (DH3UUECKUX ABNEHUH, (PH3HUCCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJE/IH

YMenue pewath pacuéTHble 3agaud (Ha Oase 2 — 3 ypaBHEHHii), MCIIONB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOLIHE
(pr3ryecKHe BENWYNHEI, B YACTHOCTH, 3aMMChIBATh KPATKOE YCIOBUE 3aJayH, BEIBIATL HEJOCTAIONME JaHHBIE, BRIGHpaTh
3aKOHBl M (popMynbl, HeoOXOOUMBIE HA €€ pellieHus, MCIIONB30BATE CIPABOUHBIC AaHHLIC, [POBOAMTH PACUETH W
OLEHHBATHL PEAJMCTUYHOCTL TONYYEHHOrO 3HayeHus (U3MUYCCKOM BEAMYMHBL; YMEHHME OIpEJENsiTh PasMEpHOCTh

(DU3MUECKOH BEJMUMHBI, TOJYUEHHOH NMPU PELIEHUH 3a1a4H

YMeHHe XapaKTCpH30BaThb NPUHLMILI ACHCTBUA TCXHHYECKHX YCTPOHCTB, B TOM u4ucne ORITOBLIX MpHOOpOB, M
NPOMBIIIJIEHHBIX TEXHOJIOTHYECKHX NIPOLECCOB M0 UX OIMCAHMIO, MCIIOJb3Ys 3HaHUA O CBOHMCTBAX (hU3HMUECKHX ABJICHHH H




HeoOXOoIUMEIE %Ewﬁﬁﬂnﬂzﬁ 3aKOHOMEPHOCTH

10

YMeHHe UCIOJIb30BAThH 3HAHUS O %:uS&oo%:% SIBJIEHUSX B TMOBCEOHEBHOM MHM3HW AJIS obecriedeHHs Ge30MaCHOCTH pu
O@UNE@ISE ¢ OBITOBBIMH :@E@DU@ZE H TCXHHYECKHMH %OH%OMOA&NZS“ COXpaHCHUA 3O0pOBbSA H cobmoneHus HOPM
OKOJIOTHYECKOI'O TMOBEACHHS B Oz_uv\vﬁmwo_.:,wm cpeae; NOHMMaHHe IOOQRO‘DEZOOHS NMPpHUMCEHCHHSI JOCTHKEHMH %Ew:x: H

TEXHOJIOTHH AJ15 paurHOHAJIBHOTO [IPpUPOAOITIOJIL30OBaAHKA

11

OneiT moucka, npeoOpazoBaHWss M TMpeacTaBicHHs HHPOPMAUUM (PU3UUYECKOrO COAEPIKAHMS C  HCIOIb30BAHHEM
HHGOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH; YMEHHE OLEHMBaTh JOCTOBEPHOCTH MONYyYeHHOH HH(pOpMalUu Ha
OCHOBE UMEIOLMXCA 3HAHUH W JONOIHUTEIBHBIX MCTOYHMKOB; YMEHHE UCIOJIB30BATD TPH BBIMOJHEHHH YueOHBIX 3a1aHHiH
HAYUHO-TIONYJISIPHYIO JUTEpaTypy (M3MYECKOro COACPIKaHMs, CHpaBOYHLIC Marepuanbl, pecypcbl cetH HHTepHer;
BJajigHue Da30BEIMH HABEIKAMK NpeoOpazopanus MHdopMaLUy U3 OAHOMH 3HAKOBOH CHCTEMBI B APYIYIO; YMEHHE CO3/1aBaTh

coOCTBEHHDBIE MUCEMEHHBIE H YCTHEIC CcOO0IIIEHHS Ha OCHOBE EE@O@E@EEE H3 HCCKOJIBKHX HCTOYHHKOB

ITEPEYEHB DJIEMEHTOB COAEPKAHHWS, TPOBEPAEMBIX HA OI'D 11O ®HU3HUKE

Kon

IlposepsieMmbiii JieMenT COIEPKAHNN

1

MEXAHWYECKHWE ABJIEHNWI

1.1

Mexanudeckoe ABMKCHHE. Zmﬂmmu&m.:vmmm touka. Cucrema orcuéra, OTHOCHTENBHOCTE JABHKCHHS

1.2

PagHOMEpHOE M HepaBHOMEpHOE ABHKeHHE., CpejHsis cKopocTs, DopMyiia IS BEIYHCICHNS CPEMHEH CKOPOCTH: V = S/t

1.3

Tmmmogmﬁion ﬂﬁmngSIww\mmoo JBHKeHHe. 3aBUCHMOCThH KOOpAHHATEI Tea OT BpEMEHH B CIydac paBHOMEPHOIO

MpAMOI WHEHHOTO JIBHIKEeHHA!

x{)=xy+0f
I'paukr 32BHCHMOCTH OT RPEMEHH JUTS MPOEKIUH CKOPOCTH, TPOEKITMH MTEPEMEIEHHS, TTYTH, KOOPAUHATEI IIPH PABHOMEPHOM

IPAMOIHH eHHOM JIBMIKEHHUH




1.4

3aBHCHMOCTE KOOpAWHATEI TETa OT BPEMEHH B ClIyuae paBHOYCKOPEHHOTO ETMEO.&SEQMIO—;O JBHKCHUA.

_,wwmmw =V, Tl ¥ -

]

@opmy el A1 NPOEKLHH TIEpeMENISH s, TPOEKIHH CKOPOCTH H NPOCKIHHU YCKOPEHHs TIPH PABHOYCKOPEHHOM IIPSIMOTHHEHHOM

IBHKEHHH:
£2
s.(D=vy,  t+a,- oL
v ()=, +a, -t
a(f)=canst,

2

ol * o}
Uiy Sy 5y

b ]
c i
ix

I"padprikyt 3aBHCHMOCTH OT BPEMEHH ISl TIPOSKLIHH YCKOPEHHS, IPOCKIIHH CKOPOCTH, MPOEKITMH TIepeMeIeHHs, KOOPIUHATE
[IPU PABHOYCKOPEHHOM NPAMOJIMHEHHOM JIBHIKEHHH

Lo

Cobonnoe nanenne. QopMyIInl, OMHCHIBAIOUINE CBOGOIHOE TAICHHE TENA TI0 BEPTHKANH (IBHIKSHUE TeNa BHU3 WJIH BBEPX
OTHOCHTEIILHO TTOBEPXHOCTH 3eMiH). I'padyuki 3aBUCMMOCTH OT BPEMEHH IS IIPOEKIIUH YCKOPEHHUSI, TIPOEKITHH CKOPOCTH M

KOOPJAUHATEI ITPH OwO@,ObEOZ HAJACHHH Tella MO BEPTHKAIH

1.6

Ommomuoo._,m. pPaBHOMEPHOI'C ABMZKCHHA TEIIa 1Mo DN@%EAEOOHE. mmﬂﬁmwhmmﬁo omnouuoo%:.
GOUZ%HE AJ1 BBIYHCIICHMS CKOPOCTH 4YCpe3 paguyc Oﬁu%vﬂﬂonﬂx— H 1IepHo O@ﬁmEmIzm”
2R

D=

F

:wmﬁﬁooﬂﬁmﬁﬁm,mmwwmoo YCKOpEHHE. mm:,ﬁm_wbomﬂm HNEHTPOCTPEMHUTENIEHOTO YCKOPEHHSL. GOUE%EN AJIS BEIYHCIICHHA YCKOPCHHSA!

(Dopmyia, CBI3BIRAIOIAS HEPHOJ U YACTOTY OOpaLICHUS:




1

V=
T
Macca. IlnotHocts BeniectBa. opMyna JUIs BEIMUCIEHHS TIOTHOCTH:
17 _m
pE 7
1.8 Cuia — BeKkTOpHas (hu3udecKas Bennunna. CIoXKeHue Cuil
1.2 SBnenue unepnun. Iepreiii 3axon HetoTona
Bropoii 3akon HeroToHa:
1.10 Fem-d
CoHanparlieHHOCTh BEKTOPA YCKOPESHUS Tella X BEKTOpa CHIlbl, IeHCTBYIOMEH Ha Teno
BzaumoneitcTeue Ten. Tpernii 3akoH HeioToHa:
1.11 o =
. 251 Imuwiw
Tpenue nokos u Tpemne cKobKeHus. DopMyIia Julst BRIYHCIEHUS MOJLYJIS CHIIBI TPEHUS CKOJbKEHUS:
1,42 F \
mp =HS
Hedopmanust tena. Yupyrue u neynpyrue nedopmanuu. 3akon ynpyro# nepopmanmn (3axoH I'yka):
113 _
F=k-Al
Bcemupnoe Tarotenne. 3aK0H BCEMHPHOTO TSATOTEHHS:
My - Mis
F=@.-1_2
% pra
1.14

Cuna tsoxectu. YckopeHue cBOOOIHOIO TIaAeHHs.
Mdopmyna [T BRIMUCIICHIS CHIRI TAXKECTH BOIM3HM MOBEpXHOCTH 3emuu: F = mg.
Jemkenne mwraneT sokpyr Connna. Iepsas kocMuueckas ckopocTs. HeBecOMOCTD H Ieperpy3ku




Wimnyibc Tena — BeKTopHas (pu3uUecKas BENHYHHA.

pP=mg

Wmiynne cucreMst tenn. M3mMenenne uMnyisca. UMILynbe cHibr

1.16

3aKOH COXpaHEHHst MMy 1bca Ul 3aMKIYTOH CHCTEMBI Tell:
D=my{ +1m,0, =const

PeakTuBHOE JABHIKEHHE

1.17

Mexanndeckas padota. @opmysaa 1jisi BEIMUCHCHUS PAabOThL CHIIEL:
A=Fsoosa

Mexannueckas MOIIHOCTE:

n=A4
t

1.18

Kunerdueckas ¥ noTeHiMalbHas sHepris. GopMyna aist BEIYHCIEHHs] KHHETHYECKOH DHEPIHH:

2
_m

2

Teopema 0 KHHETHUICCKO 2Hepriy. @opMy.ia 11 BEIYHCIICHHs! OTEHIHAILHON SHEPTHH TEJIa, IOJHATOr0

Ey

Hal JeMnéii:

E ,=mgh

1.19

MexaHudecKas 3HEpIHAL:

E=E,+E,

3axoH COXpaHEHUA MEXAaHHYECKOH OHECPI'HH. eo.ﬁwmu\ﬁm JUTSI 3aKOHa COXpPaHeHU MEXaHHUECKOH JHCPIruH B OTCYTCTBHE CHII

Tpenus: £ = const.




lIpeBpalueHre MEXaHMIECKOH YHEPIHH IPH HATHUHHU CUITHI TPEHHS.

1.20

[IpocThie MeXaHU3MBL «300TOE NPaBHIIO» MEXAHUKH.
Prryar. Mowment cunel; M - Fl.
VYenorHe paBHOBECHS phIvara:

M, +M, +..=0
llonsusxHbIH 1 HenoBKHEIH Onoxu. KI1/] npocThix MexaHn3MoB,

1= Asonesian

x&&ﬂﬁﬁ.ﬁmﬁm

L2l

Hasiienue teéporo Tena,
(dopmyna A4 BLIYMCIEHHS IABJICHUS TBEPAOTO TEa:

I
kﬁv;.mwg.

JaBienue raza. ATMocepHoe JaBieHue.
['mapocTarudeckoe qaBieHue BHYTPH JKHIKOCTH.
®opmyita 118 BBIYUCTICHHUS AABIECHNS BHYTPU KHAKOCTH:

P=pgh+p.,

1.22

3axou [Tackais. I'napasimueckuii mpece

1.23

3akon Apxumesa. PopMyra UL OIpPECIEH s BRITAIKHBAIONICH CHILbL, JIeHCTBYIOTIEH Ha TENO, IIOrPYKEHHOE B JKUAKOCTE MK

ras.
Mﬂ.ﬂmﬁ‘ b WVMN\

Ycnopue niaBanug reia. [lnasanue CYA0B H BO3IYXOIUIaBaHKUE




Mexanuueckne koneGaHuA. AMIUTHTY A, TIEPHOM | yacToTa Koaebanui. Mopmyia, CBI3LIBAIONIAS YACTOTY U IIEPHOJ

KoJyiebanHif:

1.24 Y 1
T

1,25 MaremaTH4ecKuil M Py KUHHBIH MasTHUKH. [IpespallieHie 3Hepruy npu Ko1eGaTebHOM IBHKEHHH

1.26 Jaryxaromme xonebanus. BeiHyx/ieHHble KoneGanus. PesoHanc
Mexannueckue BoaHbL [IponoisHble n nonepeyHsie BONHEL [[IHHA BOITHBI H CKOPOCTE PACIIPOCTPAHEHHS BOJIHBIL

127 h=v-T

1.28 3ByK. I'pomkocTh M BeICOTA 3BYKA. OTpaskeHHe 3BYKOBOI BOJIHEI Ha IpaHune JABYX cpel. MH(DpasByK # yIbTpa3ByK
Hpaxmuuecxue pabomol
Mamepenune cpensel MIOTHOCTH BEMECTRA; APXUMEIOBOH CHIIBI; JKECTKOCTH IIPYKHHEL; KO(POHUIIHEHTA TPEHUS CKOILIKCHUS,;
padOTHI CHIIbI TPCHUS, CHIIBI YIIPYTOCTH; CPEJIHEH CKOPOCTH ABH)KEHU OpycKa 110 HAKJIIOHHOH MIIOCKOCTH; YCKOpeHus Opycka
MpH JBHKCHHH 110 HAKIOHHOMH INIOCKOCTH; YaCTOTHl M lIeproja KosleOalHui MaTeMaTHYCCKOTO MassTHUKA; YacTOThl M Nepuoaa -
xonedaHuit Py KUIIIOro MasgTHHKA; MOMEHTA CHIIBL, JAeHCTBYIOLIEIO Ha PHIYAr; padoThl CHIIBI YIIPYTOCTH HPH 110//bEME IPy3a ¢

199 MTOMOIIBIO HEMO/[BIDKHOTO OJI0Ka; paOOTHI CHITBI YIPYTOCTH MPU NOABEME IPy3a ¢ MOMOIIBI) MOABIKHOTO 00KA.

. Hccenenopanme 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT 00bEMa NOrpyKEHAON TaCTH TENA U OT IIJIOTHOCTH JKHIKOCTH;
HE3aBHCHUMOCTH BBITAIKUBAIOLIEH CHIIBI OT MAcCChI TeMa; CHIIBI TPEHHS CKONBKEHHS OT CHIIBI HOPMAILHOTO JABICHHS H OT poja
MOBEPXHOCTH; CHIIBI YIIPYTOCTH, BOSHHKAIOLIEH B IIpYIKUHe, OT cTeneH: nedopMaluy [py KHHEL; YCKOpeHHs OpycKa OT yria
HAKJIOHA& Halpapisollel; nepuoaa (MacTorsl) Konedanuil HUTSHOTO MasTHUKA OT JUIMHBI HUTH; nepuod konebanui
IPYKHHHOI'O MasgTHHKA OT MAacChl I'Py3a M KECTKOCTH MPYIKUHB]; HCCIEA0BaHUE HE3aBHCHMOCTH MEPHoJa KOJIeOaHuii HUTIHOIO
MasiTHHKa OT Macchl rpy3a. IIpoBepka ycinoBust paBHOBECHS phIuara
Quzuyeckue A6aeHUs 8 npupode. MPUMEPDI IBHKEHHUS C Pa3IHIHLIMU CKOPOCTAMHE B JKHBOH H HEKHBOH MPHPOJE, TEHCTBHE

130 CHJIBL TPEHMA B TIPAPOAE H TEXHUKE, NPUIIMBBI M OTJIUBEL, JABUKEeHHE TINIaHeT COoTHEYHOM CUCTEMBI, PEAKTUBHOE JBMKEHME

JKHBBIX OPraHW3MOB, PLIYArd B TENE YEJIOBEKA, BIMAHNE aTMOC(EPHOT0 AaBJICHIA Ha JKUBOM OpraiusMm, IiaBafnye poio,
BOCIIPHSTHE 3BYKOR KHBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUUCCKHE BOJIHEL, [IYHAMH, 3X0




Texnuneckue ycmpoicmead: CIANIOMETP, JATUHKH TT0J0KEHHS, PACCTOSHUS U YCKOPEHUS, TMHAMOMET], ITOUIMIHUKY, PAKETH
vu b El ?
PLIYAT, MTOJBWKHEIH M HEMOABHIKHEIH OI0KH, HAKITOHHAS TIIOCKOCTD, [IPOCTHIE MEXAHH3MBI B OLITY, COODIIAIONIMECS COCY JIBI,

bl YCTPOMCTBO BOIONPOBO/IA, THAPABIHIECKHH HIpecc, MAHOMETD, 6apOMeTp, BBICOTOMED, TIOPUIHECBOH HACOC, APEOMETP, IXONOT,
HCIIOJIL30BAHUE YILTPa3ByKa B OBITY M TEXHHKE
2 TEIJIOBBIE ABJIEHWA
51 OCHOBHEIE MOJ0KEHHS! MOJIEKYJIIPHO-KMHETHYECKO Teopuu cTpocHus BertecTsa, Moeny TBEPAOTO, KHAKOTO U
’ razoobpasHoro cocrosuui Bewecrsa. Kpucrauimueckne u aMopdubie Tena
3. JBwKenne uactuy, Bemectsa. CBA3b CKOPOCTH JBHKCHISI YaCTHI] ¢ TeMIEPaTypoil. bpoyHosckoe gprxkense, nHpQysus
Zo CMauuBanue U KanHUIAPHBIE SABJICHUs
2.4 ‘Tennopoe paciuuperne U cKaTHE
2.5 TennoBoe paBHOBECHE
2:6 BryTpenHsist sueprus. Pabora u Tennonepenaya Kak cnocoOsl H3MEHEHHS BHY TPCHHEH 3HEPIHH
2:7 Buzpl Temionepeauy: TemIONpOBOIHOCTD, KOHBEKIHS, H3TYYEHHE
Harpepanue 1 oxnaxaenne tein. KomraecTro Teruiorsl. Y penbHas TEINIOEMKOCTS:
e Q=cm(t,—1,)
3aKO0I COXPAHEHHS BHEPTHH B TETUIOBKIX MTpolieccax. YpasieHue Teruiosoro dananca:
a O +0, +..=0
510 Mcnapenne n xomjneHcanus. M3MeHeHHe BHYTPEHHeH SHEPTHH B [IPOIIECCE HCTIAPEHHA W KOHAeHC ALK, KUMeHHe U IKOCTH.
. Y nensHas Teiuiota napoobpazopanus: L = O/m
2.11 Braxuocts Bo3ayxa
5 12 [TnaBnenue u Kkpucrawuzanus. M3MeHeHe BHYTPpeHHE SHEPTHH NIpH IUTABIEHUH 1 KpUCTaNNIM3alliy. Y 1enbHas TernoTa

IIJ1aBJICHUS.




A= @

i
213 BuyTpeHHAs 9HEpPrys Cropanust TOrMBa. Y iellbHas TemI0Ta Cropanus ToruMea: g = Q/m
2.14 IpuHnniel paboTe! TeroBeix apurateneit. KIIJ| temnosoro geurarens
Hpaxmuuecrkue pabomni
Wamepenne yaennnof Tena0EMKOCTH METATNTHIECKOTO LIMIMH/IPa; KOJHYECTBA TEILTOTDL, [0y 4EHHOTO BOXOM KOMHATHOMH
515 TEMITEPATY Pl PHKCHPOBAHHOH MaCChl, B KOTOPYO OMYIIECH HArPEeThIH MIHA/AP; KOMMYECTBA TETTOTHI, OTIAHHOr0 HAIPETHIM
. HWIMHAPOM, TIOCNIE OITYCKAHHUS €r0 B BOAY KOMHATHON TEMIIEpaTypEl; OTHOCHTENBHOM BIAYKHOCTY BO3IAYX4; yIEIbHOM TCITIOTH!
TIaBIeHHA nbja. Meenenosanne U3MeHEHUs TEMIEPATYPBI BOIBI IPH PA3IHUHBIX YCIOBHIX; ABJICHUS TEIIOOGMEHA NPH
CMELIMBAHUH X0JIOMXHOH M ropsyell BOARI; TIPoOIecca HCTTapeHust
216 Dusuueckue A6NeHUs § NPUpode: TOBEPXHOCTHOE HATKEHHE H KallHILISIPHbIE SBIEHHUS B IPUPO/IE, KPUCTAIIB B IIPHPOJE,
. uznyueHne CollHIa, 3aMep3anne BOJ0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue PoCkl, TyMaHa, MHesl, CHera
Texnuueckue ycmpoicmea. KalUIIAPhl, TIPHMEPB] HCIIOIB30BAHNUS KPUCTAIUIOB, KMIKOCTHBIH TePMOMETp, JATHHK
2.17 TEMIIEPATYPBI, TEPMOC, CHCTEMA OTOIUIEHHS JOMOB, PHIPOMETPHI, TICHXPOMETP, IapoBast TypOHHa, IBUTATENb BHYTPEHHETO
CropaHus
3 DJIEKTPOMAI'HUTHBIE SIBJIEHM
| Onexrpusanus Tei. JIBa Buma s1eKTPHYECKHX 3apsi/IoB
3.2 BiaumoeicTBHE 3apssKeHHbIX Ten. 3akoH Kyiona
3.3 3aKOH COXPAaHEHHUS IEKTPUUECKOro 3apsaaa
o Dnexrpuyeckoe noie. HaupsmxéHHOCTE SeKTPUUecKoro moist. [IpUHIMI cynepno3uiy 31eKTPUYECKHX noeil (Ha

KaueCTBEHHOM YPOBHE)

3.5

Hocurenn s1eKTpruieckyx 3apsyio. JlefcTBrE SIEKTPHYECKOTO MO Ha HIEKTPHYCCKHE 3apsbl. [IPOBOJHUKY U AHATEKTPHKN




ITocTosmublil anekTpuueckuii Tok. JlelicTBust snexTpuueckoro toka. Cuita Toka. Hampsokenmue.

3.6
I=q/t, U=A4/4
37 DNeKTPUYECKOE COMPOTHRIIEHHE. Y IelIbHOE 31EKTPHUYECKOE CONPOTHBIIEHHUE!
) R =pl/S
3.8 3axon OMa juis yuacTka syeKTpuueckoi nemu: [ = U/R
IlocnenoBarenpioe cOSTUHEHHE TIPOBOTHUKOB;
I =L,; U=U +U,; R=R +R,
3.9 [TapamtensHoe coeTHHEHHE IIPOBOIHUKOB PABHOTO COMIPOTHRICHHUSA:
U=U;:1=1+1; mnm_w.
CMenIaHHeIe COeMHEeHHS IPOBOIHHKOB
3.10 PaboTa 1 MOIITHOCTE 3NIEKTpHYECKOro ToKa. A = Ult, P = Ul
3axon JDxoyns — Jlenua:
3.11 @me.m_,m
3.12 OunpiT Opereyia. MarHMTHOE 1I0IE IPAMOro NPOBOAHKHKA ¢ TOKOM. JIMHUH MarHUTHOW WHIYKITHH
313 MaruutHoe 1ose NoCTOSHHOro MarHuTa. B3auMoelicTBHe IOCTOSHHBIX MATHHTOB
3.14 JleficTBHEe MarHUTHOrO MOJS Ha MPOBOJHHK C TOKOM
3.15 Onertet Gapajes. SreHne seKTpoMarHuTHOM uHaykuun. ITpaeuio Jlenna
Iparxmuyecrkue pabomsi
316 Hzmepenue 31eKTpHYECKOro COIPOTHBICHUS PE3UCTOPA; MOITHOCTH SIEKTPHIECKOTO TOKa, paboThl 3MeKTPHUECKOT0 TOKA.

Hccnenopanye 3aBHCUMOCTH CHIIBI TOKA, BO3HHKAIOMIETO B MPOBOJHHKE m@@wEOHO@.Eu hmZQOmWNOu 0T HAlIPHKCHHUA Ha KOHIIax
NPOBOAHHKE, 3aBHCHMOCTH COIIPOTHBIICHMA OT AJIMHBI TIPOBOAHHKA, [UIOAIH €I'0 NMOHEPEHHOTO CEUYCHHUA H YACIBHOTO




COIIPOTHUBJICHHS,
“—l:uo_wmﬁzm lpaBuia AJjis SHCKTPHUECKOTO HaANPSAKEHMS NPH NMOCICI0BATCIIBHOM COSIHHEHHH INPOBOAHHUKOB] IpaBHiia 4Jid CHIIbI

SNEKTPHYECKOTr0 TOKA NpH napaljieibHOM COe/IMHEHUH NpoBOJAHHKOB QumeO%OU_U_ H ‘:NZ:OLZNV

Duzuueckue aerenus 8 EFUFGQ@Q.. SJIEKTPUUECKHUE ABJICHUS B mHZOO@OﬁO_ JJICKTPHYECTBO HKHUBBIX OPraHU3MOB, MarHuTHOE 1oJe

J
317 3eMJIH, ipeii(p 10TFOCOB, POTb MATHHTHOTO TIOJIS /ISt YKH3HH Ha 3emJle, NOAAPHOE CHAHUE
Texnuueckue ycmpoucmea. SIEKTPOCKOIL, aMICPMETP, BONIBTMETP, PEOCTaT, CYUETYMK 3EKTPUUECKOH 3HEpriH,
3.18 3/ICKTPOOCBETHTEIIbHBIE TPHOOPHI, HArPEBATENLHBIC JNIEKTPONPUGOPH (IPUMEPE), dNEKTPHUECKHE TIPEAOXPAHHTEIH,
HJIEKTPOMATHHT, SJICKTPOABUIaTe b MOCTOSHHOTO TOKA, N€HEPATOP MOCTOSIHHOTO TOKA
310 OnexTpoMarHuTHele BOJIHBL, l1IKana sNeKTpOMarHMTHBIX BOJIH
3.20 Jlyuepas Monens ceeta. [lpsMomiHeiiHoe pacnipocTpaHeHHe CBETa
3.21 3aKoH oTpaxkeHus cpeta. [Lmockoe 3eprano
3.22 Ipenomnenune creta. 3aKoH NpesoMIIeHHs CBETA
3.23 Hucnepcust ceera i
3.24 Jlunza. Xop nydedi B nuHze. QokycHoe paccTosHue nuu3bl. OnTHueckas cuiaa TuH3e: D = 1/F
3.25 I'na3 Kak ontuyeckas cucrema, ONTHYECKHE IPUOOpEI
Hpaxmuyecxue pabomol
Hsmepenne onTruyecko cuitbl cobuparoleit JIMH3bI; OKYCHOro paccTosiHust cobupatoiieii 1u3bl (1o CBOHCTBY paBeHCTBA
3.26 | pa3MepoB MpejMeTa U M300paKeHHs, KOra MPefMeT PacrookeH B ABOWHOM (oKyce), nokaszaTes NpeToMICHHS CTCKIIA.
Heenenosanue ceofictsa n306pakeHus, MOMYYEHHOTO C NOMOUIBIO COBHPAIOLIEH TMH3bI; U3MEHeHHs GOKYCHOTO PACCTOAHHS
ABYX COMKCHHEIX JIMH3; 3aBUCHMOCTH YIJ1a NPEIOMIICHHs CBETOBOTO JIyda OT yTya MAJCHHs HA MPAHMIIE «BO3IYX — CTEKIION
397 Dusuveckue asrenun ¢ npupode. 3atmenus Conuua u JyHel, LIBETA TEJI, ONTHYECKKE ABNEHNS B aTMocdepe (1BeT Heba,

pedpakuus, pajiyra, MUpaK)

3.28

Texnuueckue ycmpoticmea: 04KH, NEPUCKOM, (POTOANINAPAT, ONTHYECKUE CBETOBO/LbI




cTa-pacnaja

jaroMa

MHYECKHE JIYUH, PaaHOaKTHBHOC M3MTYHCHHE
i

|3M Y4yeJIoBCKa

4 KBAHTOBBIE ABJIEHWA
4.1 PapuoakTuBHOCTb. Alslb(ha-, Geta-, raMMa-usnyuyeHus. Peakuuu anbda-u |
4.2 Onsrtel Pesepdopaa no paccesanuio anbpa-yactuil. [lnanerapuas moaent
4.3 Cocrap aToMHOro szpa. M3oTornkl
4.4 Ilepuop nonypacnaja aTOMHBIX si/1ep
4.5 SlnepHble peakuyu. 3aKOHBl COXPaHEHHs 3apsA0BOTO H MAacCOBOTO YHCe]|
46 Duzuyeckue a61eHUA 6 NpUpode. eCTECTBEHHBIH paauoakTUBHBIN (oH, k('
_ MPUPOIHBIX MUHEPAJIOB, NeHCTBHE PAJHOAKTHBHEIX U3TyueHHH Ha opraii/
4.7 Texnuveckue yempoticmea: CIeKTPOCKOM, MHAMBHYAIBHBIA JO3UMETD, |

,mepa BUJIBCOHA, A/IEPHAs SHEPIeTHKA
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