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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma no ydeOHoMy mnpeamety «Puzuka» mang 7-9 KiaccoB
pa3paboTaHa Ha OCHOBE:

o ®enepanbHoro 3akoHa oT 29 nekadbps 2012 r. Ne 273-d3 «O06 obpazoBaHuu
B Poccuiickon denepanuny;

o Ilpukaza Munnpocsemenuss Poccum ot 31 mas 2021 r. Ne 287 «OG6
yTBEpKJIEeHUU  (eaepallbHOrO0  TOCyAapCTBEHHOrO  00pa3oBaTEIbHOTO
CTaHjapTa OCHOBHOro  oOmiero  oOpa3oBaHus»  (3aperucTpUpOBaH
Muntoctom Poccun 5 wmrons 2021 r., peructpaumonsbii Ne 64101) c
W3MEHEHUSIMH, BHECEHHBIMU TIpuKazaMu Munmpocsenienus Poccuu ot 22
HOs10pst 2023 1. Ne 704 (3apeructpupoBan Muntoctom Poccuu 11 ¢epans
2025 1., peructparmonHnbiii Ne 81220), ot 12 nexabpst 2024 r. Ne 729 u ot
13 deBpans 2025 r. Ne 808;

o Ilpukaza Munnpocsemienuss Poccum ot 18 mas 2023 r. Ne 370 «OG6
yTBEpXKJIEHUU (eaepanbHOoil 00pa3oBaTeNbHON MpOrpaMMbl  OCHOBHOIO
o01rero oOpazoBaHus» (C U3MEHEHUSIMH ),

o [IlocranoBnenuss [';maBHOro rocyJapcTBEHHOTO CAaHUTApPHOrO  Bpaua
Poccuiickoit @eneparun ot 28 ceHTsiopsa 2020 r. Ne 28 «O0 yTBepxkaeHUU
canutapueix npaBui CII 2.4.3648-20 «CaHUTapHO-3MUIAEMHOJIOTHYECKHE
TpeOOBaHUsA K OpraHu3alusiM BOCIUTAHUS U OOYy4YeHHs, OTAbIXa W
O3JOPOBJICHHUS IETEN U MOJIOJEHKN»;

o IloctanoBnenuss ['J1aBHOrO TOCYJAapCTBEHHOTO CAHUTApHOTO  Bpaya
Poccuiickoit denepamuu ot 28 suBaps 2021 r. Ne 2 «O06 yTBepKIeHUH
caHutapHbix mnpaBuil U HopMm CanlluH 1.2.3685-21 «I'uruennueckue
HOPMAaTUBBI W TpeOOBaHUA K oOecreueHnto O0e30macHOCTH U (WJIN)
OE3BPETHOCTH JIJIs1 YeIoBeKa (PaKTOPOB Cpeabl OOUTAHUSI.

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOTO o0O0IIEero oO0pa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOHW 0Opa30BaTEIbHON MPOrpPaMMBbI, MPEICTAaBICHHBIX B
dI'OC 00O, a takxe ¢ yu€toMm (enepanbHOU paboueit mporpaMMbl BOCTIUTAHUS U
Konnenmuu mnpenogaBanus ydeOHoro mpeameta «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aLusax Poccutickon denepanun, peATU3YIOLINX OCHOBHBIE
oOmeoOpazoBarenbHbie  TporpaMmbl  (yTBepkaeHa  pemenueM — Kommeruw
MunwnctepcrBa nipocBenieHus Poccuiickoit denepanuu, mpoToOKoa OT 3 aekadps
2019 r. Ne [1K48H).

Copnepxanne mporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (HopMupoBaHHE
€CTECTBEHHOHAYYHOW T'PAMOTHOCTH OOY4YalOlUMXCS W OpPraHu3alldi0 U3Y4YEHUS
GU3MKH Ha JESTEIbHOCTHOM OCHOBE. B mporpamme mno (u3uKe yUHUTHIBAKOTCS
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BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METaNPeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeacsieHue y4eOHOTO MaTepuaia
mo rogaM oOydeHus (Mo Kjaccam), MpejiaraeT MoCiIeN0BaTeIbHOCTh W3yUYCHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTUSA MPEIMETHOIO COJEpXKaHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUYaroIMuXCs.

[Iporpamma 1o ¢Qusuke paspaboTaHa ¢ IEIbI0 OKa3aHHUS METOIUYECKOU
MOMOIIH YYUTEIO B CO3J]aHUU paboueil mporpaMMbl IO Y4EOHOMY MPEIMETY.

dusnka SBISAETCS CUCTEMOOOPA3YIOIINM JIJIsSi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEAMETOB, TOCKOJIbKY (U3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB H
SBJICHUN, W3ydyaeMbIX XUMHUEH, OWosorued, acrpoHomued u ¢GUINIECKOU
reorpadueii, BHOCHT BKJIQJ B €CTECTBEHHOHAYYHYH) KapTUHY MHpa,
peIOoCTaBIsIET Haubosiee sCHble O0Opa3lbl MNPUMEHEHUS HAy4YHOro MeTojaa
MO3HAHMSI, TO €CTh CI0CcO0a MOTYyYeHHUs TOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHMHU ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaroninuxcs.

N3yuenue ¢Qusukun Ha 0a30BOM ypOBHE TMpEIIoNiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e HMHTEPHPETUPOBATH JAHHBIE W UCIIOJIb30BaTh HAYUYHBIE OKA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Hemun wusyuenus QuU3MKK HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmmuu mpernonaBanusi ydeOHOTO mnpenmera «Dusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusax Poccuiickoit ®denepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNbHBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHUEeM
Komnerun MunucrepctBa npocenieHust Poccuiickoit denepanuu (MpoToKo OT 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyuenus: GU3MKH:

o TmpuoOpeTeHHe WHTEpeca W CTpEeMJICHUS OOydJalIuXcsi K HAYIHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTUE HUX HMHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHMS U (POPMHUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;



(opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PEe3ysbTaTa U3YyUEHHUS! OCHOB
CTPOEHUSI MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

(opMHUpOBaHUE MPEACTABICHUA O POJU (PUMKHU A1 Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  cdepax  Oyayuei
npodeccuoHaIbHON JESTEIbHOCTH, CBSI3aHHOW ¢ (DPU3MKOM, MOArOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HANpaBICHUU.

JlocTrkeHue 3TUX Ueeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

O6H_ICI‘O 06p2130BaHI/I$I obecrieunBaeTcs PCUICHUCM CIICAYIOIINUX 3a1a4:

npuoOpeTeHne 3HAHUM O  JUCKPETHOM  CTPOCHMM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKHUX, MArHUTHBIX U KBaHTOBBIX
SIBJICHUSX;

npuoOpeTeHne YMEHHH OMHUCHIBATh U OOBICHATH (PU3MUECKHE SBICHUS C
UCITOJIb30BAaHUEM TTOJTYUYCHHBIX 3HAHH;

OCBOCHHE METOJIOB pelIeHUs NPOCTEHINMX pacu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM  (UBUYECKUX MOJCNEH, TBOPYECKMX U  MPAKTHUKO-
OPUECHTHPOBAHHBIX 337144,

pa3BUTHE YMEHMIM HaAOJIOAATh MPUPOJIHBIC SIBJICHUS W BBIMOJHATH OIBITHI,
nabopaTopHble  pabOThl M  OKCHEPUMEHTAIbHBIE  HMCCIEIOBAaHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIMel (HU3MIECKOTO ColepKaHus,
BKJIIOUass MH(POPMALIUIO O COBPEMEHHBIX JTOCTHXKCHMSIX (PU3MKH, aHAIW3 U
KPUTHYECKOE OLIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTIbHOM AeSTEIBHOCTH, CBI3AHHBIMU C
¢u3uKO, ¥  COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha wm3yuenune ¢usmku (6a30BBI ypOBEHb) Ha yYpOBHE OCHOBHOI'O OOIIETo

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B HEZEo).
OO611ee KOIMYECTBO YUEOHBIX YaCOB 3a TPH roja oOyueHus — 238 4acos.

[Ipennaraemsiii B mporpamMmmMe 1o (U3HKE MEepedeHb JTab0paTOpHBIX padboT H

OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, yUUTEeb JeIaeT BEIOOP IPOBEICHUS
7a0bopaTOpHBIX PAabOT W OMBITOB C YYETOM WHAMBUAYAITbHBIX OCOOCHHOCTEH
oOydJarommxcs, CIHUCKa dKCMEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO YK3aMEHa 1Mo (U3HKE.
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COAEPXAHUE OBYUYEHUA
7 KITIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEr0 MUpa
®usuka — Hayka o npupone. fAsimeHus npuponsl. PU3NYECKUE SBICHUSA:
MEXaHUYECKHE, TEIUIOBBIE, DJIEKTPUYECKHWE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.
®uznyeckue BeauuuHbL. M3Mepenue ¢uiznueckux BenuuuH. Ousnyeckue
npuOopsl. [lorpemnocts n3mMepennii. MexxayHapoiHasi cicTeMa €IMHUIL.
Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKHM HW3Yy4aloT MPUPOLY.
EctecTBeHHO-HAy4YHBIM METOJA TMO3HAaHMS: HAOJIOJEHUE, IOCTaHOBKA
HAay4YHOT'O BOIIPOCA, BBIIBUKEHUE THUIOTE3, DKCIEPUMEHT IO MNPOBEPKE
rUnore3, o0bsicHeHue HaOmogaemoro siBiaeHus. Onucanue (U3NYECKUX
SIBJICHUM C TIOMOIIILIO MOJICIICH.
JdemoHcTpanumn
MexaHnueckue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
®duznyeckue MpUOOPHI U MpoUEAypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.
JlaGopaTopHbie paGoThI M ONBITHI
Omnpenenenne eHb! AEIEHUS IKaJIbl U3MEPUTENILHOTO pudopa.
N3mepenne paccTOSTHUN.
N3mepenne 00bEMa KUAKOCTH U TBEPAOIO TEJA.
Omnpenenenne pa3sMepoB MaJIbIX TEIN.
N3mepenue Ttemieparypsl IpU IIOMOINM JKMJIKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIIEPATyPBI.
IIpoBeneHne wucCienOBaHUA 10 IIPOBEPKE TUIIOTE3Bl: AAIBHOCTH IIOJIETA
IIapuKa, MyILIEHHOTO TOPU30HTAJIBHO, TeM Oousble, 4yeMm OoJbllie BBICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHUHU BelleCTBA
CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmwkenue dactuil BemecTBa. CBS3b CKOPOCTH JBMXKEHHUS YacTHIl C
temrneparypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzaumoneilicTBue
YaCTHIl BEMIECTBA: MPUTSIKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, XKUJIKOCTEH H
TBEPABIX (KpUCTAJUIMYECKUX) Teld. B3auMOCBS3b MEXIYy CBOMCTBaAMHU
BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.
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JdemoHcTpanumn
HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenue nuddysuu.
Habmonenue SIBIICHUH, OOBSICHSIOIINXCS MPUTSHKCHAEM WITH
OTTAJIKUBAaHUEM UYACTHI] BEI[ECTBA.
JlaGopaTopHbie paGoThI M ONIBITHI
Onenka jamaMeTpa aroMa METOAOM psiioB  (C  HCIOJNB30BaHHEM
dotorpaduii).
OmnBITHI 110 HAOTIOICHUIO TETIOBOTO PACIITUPEHUS Ta30B.
OmnBITHI 110 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MPHUTSKEHUSI.

Pa3nea 3. /IBuskeHue U B3anMo/ieiicTBHe TeJl
Mexannyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. Cpeansisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUM. Pacuér
yTH U BPEMEHU JIBHYKCHUS.
SBnenue MHepHMU. 3aKOH MHEpUUH. B3aumonaeicTBue Ten Kak MpUYMHA
WU3MEHEHUS CKOPOCTH JIBMXKEHMS Tell. Macca kKaKk Mepa MHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBA3b IUIOTHOCTA C KOJMYECTBOM MOJIEKYT B
eauHuIe 00bEMa BEIeCTRa.
Cuita kak XapakTepHUCTHKA B3auMoaecTBUs Tesl. Cuia ynpyrocTd U 3aK0H
I'yka. U3mepeHue cuiibl ¢ TOMOIIBIO THHAMOMETpA. SIBJIEHUE TATOTEHUS U
cuna Tskectn. Cuiia TsSKeCTH Ha Jpyrux IUlaHeTax. Bec Tena.
HeBecomocTs. CiiokeHue CHWI, HalpaBlICHHBIX [0 OJHOW MPSAMOM.
PaBHogxeiicTByromas cun. Cuna TpeHus. TpeHHe CKOJIbKEHHUS U TPEHUE
nokosi. TpeHue B pupoie U TEXHUKE.
JdeMoHCcTpamuu

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

N3mepenne cKopocTy NPSIMOJIMHENHOTO JIBUKECHUS.

HaGmronenne siBeHUS WHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.
JlaGopaTopHble padoThI M ONBITHI

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JABHKEHHS (LIApUKa B KUIKOCTH,

MOJIEITH DJICKTPUYECKOTO aBTOMOOWIIS U TaK Jajee).

Onpenenenne CpeaHEW CKOPOCTH CKOJIBKEHUS OpycKa WIM MIapuKa II0

HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.
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OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH pacTskeHUs (aedopmaiun)
MPYKUHBI OT TPUJIOKEHHOU CHJIBL.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CUJIbI TPEHUSI CKOJBXKEHUS OT
BEca Tejla M XapaKTepa COIPHUKACAIOIIUXCS TOBEPXHOCTEH.

Paznea 4. JlaBjieHue TBEpABIX TeJl, :KUIKOCTEH U ra3oB
JHaBnenue. CriocoObl YMEHBIIICHUS U yBEIWYEHUs JaBiieHus. [laBieHue
raza. 3aBUCUMOCTb JIaBJICHHUS raza oT o0bnéMa, TemmepaTtyphsl. llepemaua
JABJICHUS TBEPABIMU TEJIaMU, >KUAKOCTSIMHU M razamu. 3akoH [lackais.
[IlHeBMaTHueCKHEe MaIIMHBL. 3aBUCUMOCTb JABJICHUS JKUJIKOCTH OT
rryounbl.  ['mapoctatudeckuit  mapanokc. CooOmaroniuecs COCy/bl.
I'mapaBnuueckre MEXaHU3MBL.
Atmocdepa 3emiin u atmocepHoe aaBieHue. [I[puunHbl cyriecTBOBaHUS
BO3nyIIHOM  o6omouku  3emau. Ombit  Toppuuemmu. UW3mepenue
aTMOC(EpHOTro JaBjieHUsl. 3aBHUCUMOCTh aTMOC(EpPHOTO JaBJICHUS] OT
BBICOTBI HaJl ypoBHeM Mops. [IpuGopsl s m3mepeHus arMoc(epHoro
JABJICHUSI.
JlelicTBME JKMAKOCTM W Tra3a Ha TMOTPYKEHHOE B HHUX TeEJO.
BriTankuBaromas (apxuMmenona) cuiia. 3akoH Apxumena. [lnaBanue Ted.
Bo3nyxomnnaBanue.
JdeMoHCcTpamuun

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYpPHI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaromyecst COCYIbl.

['mppasnuyueckuit mpecc.

[IposiBneHue necTBUs aTMOC(EPHOTO TaBICHUS.

3aBUCHMOCTH BBITAIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja

Y IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TeJ: IUIABAHUE WM MOTPYKEHHUE TElI B 3aBUCUMOCTH OT

COOTHOIIICHUS TJIOTHOCTEN TeJa U )KUIKOCTH.
JlaGopaTopHbie padoThI M ONBITHI

HccnenoBanne 3aBUCMMOCTH Beca Tejia B BOAE OT 00bEéMa MOrpyKEHHOU B

YKUJIKOCTh YacTH Tela.

OmnpeneneHue  BHITAIKUBAIONIEH  CWJIBI, JACHCTBYIOIIEW HaA  TeJo,

MOTPY>KEHHOE B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, ICHCTBYIOIIEH HA TEJIO B

KUJIKOCTH, OT MacCChl TeJa.
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OneITel, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJKHUBAIOIIEH  CHUJIBIL,
JEUCTBYIOIIEH Ha TENO B KUJKOCTH, OT 00bEMA NOTPYKEHHON B )KHIKOCTb
YaCTH TeJIA U OT IUIOTHOCTH KUJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONIPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paspnen S. PaGora u MoHOCTh. JDHEprus
Mexanundeckast padota. MOIIHOCTb.
[IpocTbie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas TIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [I[puMeHeHune mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onoroe npaBwio» MexaHuku. KIIJl mpocteix MexaHu3mMoB. IIpoctsie
MEXAaHHU3MBbI B OBITY U TEXHUKE.
Mexanudeckass sHeprus. KuHeTudeckas M NOTEHUUAIbHAs SHEPTHUS.
[IpeBpaiieHne OJHOTO BHMJIa MEXaHUYECKOW SHEPTUM B JPYroi. 3aKoH
COXpaHEHUS PHEPTUU B MEXaHUKE.
JdemoHcTpanumn
[Tpumepsl MPOCTHIX MEXAaHU3MOB.
JlaGopaTopHbie paGoThI M ONBITHI
Omnpenenenne paboThl CUIIBI TPEHUS NP PABHOMEPHOM JIBUYKEHHUM Teja 110
TOPU30HTAIBHOU ITOBEPXHOCTH.
HccnenoBanue ycinoBHil paBHOBECHS pblyara.
N3amepenne KIIJ[ HakKITOHHOW MIIOCKOCTH.
N3yuyeHune 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPIUH.

8 KUIACC

Pa3nen 6. TerioBble iBJICHUSA

OCHOBHbBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUH CTPOCHUS
BellecTBa. Macca u©  pa3Mepbl arTOMOB U MOJEKyld.  OIbIThI,
MOATBEPKIAIOIIUE OCHOBHBIE ITOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckne u amopdusie Tena. OOBSICHEHHE CBOWCTB Ta3o0B,
XKUJKOCTEW M TBEPABIX TEJI HAa OCHOBE IOJIOKEHUM MOJIEKYISPHO-
KHUHETH4YecKoM Teopuu. CMaurBaHUE U KaNWUISIpHbIC sBI€HUsS. TeraoBoe
pacIIMpEHUE U CHKATHE.

Temneparypa. CBa3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHsisi sHeprua. CnocoObl HM3MEHEHUSI BHYTpEHHEH



SHEPIuM: Temionepeaaya U coBeplieHue padoThl. Bunabl temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.
KonnuecTBo TemnoTel. Y ienbHasi TEMI0EMKOCTh BEIIeCTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YPpaBHEHHE TeEIUIOBOro OanaHca. IlnaBneHue u
OTBEPJICBAaHUE KPUCTAUNIMYECKUX BEILIECTB. Y I€JIbHAS TEIJIOTA IJIABICHUA.
[TapooOpazoBanue u kouaeHcamnus. Hcmapenuwe. Kunenue. VY nenbHas
TEIJIoTa NapooOpa3oBaHus. 3aBUCHUMOCTh TeMIIEpaTypbl KHUIEHUS OT
aTMoc(epHOro JaByieHus. BiaxxHOCTh Bo3ayXa.
DHeprus TOIIuBa. Y AeJbHas TEIIOTa CrOPaHusl.
[Tpuniuner pabotsl TernoBbix apurareneit. KIIJ[ TemnoBoro asuratesns.
TennoBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIIOBBIX MPOLIECCAX.
JdemoHcTpanumn
HaGmonenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HaGmonenue siBjeHUi cMaurBaHUS U KalTWJIISIPHBIX SIBICHUH.
HaGmonenne TemioBoro pacimmpeHus Tedl.
N3menenune naBieHus Ta3a MpU U3MEHEHUM OOBEMA W HArpeBaHUU WU
OXJIaXKIECHUU.
[IpaBuiia u3mMepeHus TeMnepaTypsl.
Bunsl Tenmonepenaum.
OxmakieHue Ipu COBEPIICHUH padOTHI.
HarpeBanue npu coBepiieHU# padOThl BHEITHUMHU CUIIAMH.
10.CpaBHeHHE TETUIOEMKOCTEH pa3IMIHBIX BEIIECTB.
11.HaOmroneaue KAIEHUs.
12.Ha6nroeHne mocTosTHCTBA TEMIIEPATYPHI MPH TUTABJICHUH.
13.Moaenu TEIUIOBBIX ABUTATEIIEH.
JlaGopaTopHbie padoThI M ONBITHI
1. OnbITBl IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO PUTSKCHHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
3. OmpITel MO HAONIONCHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KHUAKOCTEH W
TBEPABIX TEI.
4. OmpeneneHue TaBICHUS BO3AyXa B OAIJIOHE MITIPHIIA.
5. OnpITbl, JEMOHCTPUPYIOLIME 3aBHUCUMOCTH JABICHHUS BO3AyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.
6. IlpoBepka rurmore3sl TMHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KHIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIEpaTyphl.
/. HabOmonenue wu3MEHEHHs] BHYTPEHHEM JHEpruM Tejla B pe3yibTaTe
TeIJIonepeaun U paboThl BHEIITHUX CHUIL.

AN

© 00N

no



8. UccnenoBanue SBICHHUS TEIJIOOOMEHAa NPU CMEIIMBAHUM XOJOAHOW H
ropst4eit BOJBI.

9. Omnpenenenre KOIMYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJOH MPH TEIJIOOOMEHE
C HarpeThbIM METAJUIMYECKUM IHITUHAPOM.

10.Omnpenenenne yneabHON TEIIOEMKOCTH BELIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHus.

12.0Onpenenenre OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13.0Onpenenenre yneapHOM TEIIOTH MJIaBACHUS JIbA.

Pasznen 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHUS

DnekTpusanus Tel. J[Ba poja 3JIeKTpUUYECcKUX 3apanoB. BzaumopelictBue
3apspKeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).
DnekTpuueckoe nosie. Hanpssk€HHOCTH diekTpuyeckoro nojd. [IpuHuun
CYNEPHO3UIINHU dIEKTPUUCCKUX T0JIel (Ha KAYeCTBEHHOM YPOBHE).
Hocutenu »siaekTpuyeckux 3apsaoB. DJIEMEHTapHBIA DJIEKTPUUECKUM
3apsa. Ctpoenue atoma. [IpOBOAHUKY U AUANIEKTPUKUA. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsja.

DNEeKTpUYECKU TOK. YCJOBHUSI CYLIECTBOBAaHHUSA DJJIEKTPUYECKOIO TOKA.
HNcTOoYyHUMKM TMOCTOSSHHOTO TOKA. JIEHCTBHS  3JIEKTPHUYECKOTO  TOKa
(TerioBoe, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KHUIKOCTIX U
rasax.

Onektpuueckass uenb. Cuna ToKa. JJNEKTPUYECKOE  HAINpSIKEHUE.
ComnpoTuBineHre NPOBOJHHMKA. YIEJIIBHOE CONPOTUBIICHHE BEIECTBA.
3akon Owma s ydactka nenu. IlocnmenoBaTenbHOEe W TapalieIbHOE
COEIMHEHNE MPOBOAHUKOB.

PaGora u MoImHOCTh 3neKTpHueckoro Toka. 3akoH Jhxoyns—Jlenna.
DNEKTPUYECKUE IETH U MOTPEOUTENH AIEKTPUUECKOW DHEPTUH B OBITY.
KopoTtkoe 3ambikanue.

[ToctosiHHbIE  MarHuThl. B3anMoaeNCTBHME  ITOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nojie. MarauTHoe 1noje 3eMJId U €ro 3HaueHue IS )KU3HU Ha
3emne. OmnbiT Opcrena. MarHuTHoe TOJI€  DJIEKTPUYECKOIO  TOKa.
[IpruMeHeHne 3IEKTPOMArHUTOB B TEXHUKE. JleMCTBME MArHUTHOTO MOJIA
HA TPOBOJHHUK C TOKOM. OJEKTPOABUTATENb MOCTOSHHOTO TOKa.
Hcnonb3oBaHne 3JEKTPOABUTATENIEN B TEXHUYECKMX YCTPOWCTBAX W HaA
TPAHCHOPTE.

Onbitet @apazes. SIBieHHE HIEKTPOMArHUTHOW WHAYKUuH. [IpaBuiio
Jlenma. OnekrporeHeparop. CnocoObl TMOAYyYEHHUS  AICKTPHUUYECKOU
SHEPruM. DJIEKTPOCTAHIIUHN HAa BO3OOHOBISIEMBIX UCTOUYHHKAX SHEPIUU.
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JdemoHcTpanumn
DIIeKTpU3alus Te.
JIBa poza 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
YCTpONCTBO U AEUCTBUE HIIEKTPOCKOIIA.
DneKTpocTaTudecKas NHIYKIIHS.
3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aPSII0B.
[IpoBOAHUKH U TUDIIEKTPHUKH.
MonennpoBaHue CUIOBBIX JIUHAN dJIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSHHOTO TOKA.
JIeHcTBUA DIIEKTPUUYECKOTO TOKA.

10.DOnexkTpuyecKuid TOK B KUAKOCTH.

11.T"a30BbIii paspsia.

12.3mepeHnune CUiibl TOKa aMIIEPMETPOM.

13.3mepenue 3IeKTPUUEeCKOro HampsKeHUs BOJIbTMETPOM.

14.Peocrtat u Mara3uH CONMPOTHUBIICHUH.

15.B3anMoieiicTBUE TTOCTOSHHBIX MAarHUTOB.

16.MO,H€JII/IpOBaHI/IC HCBO3MOXHOCTH pasACICHUA IIOJIOCOB MaromuTa.

17.MonenupoBaHKe MarHUTHBIX ITOJICH MOCTOSTHHBIX MarHUTOB.

18.0OmbIT DpcTena.

19.MarauTHoe 1oJie ToKa. DJICKTPOMAarHuT.

20. [leficTBE MarHUTHOT'O ITOJIS HA TIPOBOJHKMK C TOKOM.

21.DmeKTpoABUTaTE b TOCTOSHHOT'O TOKA.

22.VccnenoBaHue sIBICHHS 3JIEKTPOMArHUTHOW WHIYKITUH.

23.0mnbiTel Dapajes.

24.3aBUCUMOCTh HANpABJICHUS WHIYKIIMOHHOTO TOKAa OT YCIOBUM €ro

BO3HHNKHOBCHHMUS.

25.271eKTpOoTreHepaTop MOCTOSTHHOTO TOKA.

o 0k w

JlabopaTopHble pad0THI H ONBITHI
OneiThl 1O  HAOMIONEHUIO OIEKTPU3AMMM TENl HWHAYKIUMEH U TIpH
CONPUKOCHOBEHHH.
UccnenoBanne AEUCTBUS DIIEKTPUYECKOTO TOJI HA MPOBOJHHUKU U
TUAJIEKTPUKH.
COopka u mpoBepka pabOThI JIEKTPUICCKOM IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryampoBaHue HAMPSHKEHUS.
UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HWAYLIETO Yepe3 pPe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.
OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO0 COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JIJIMHBI, IUIOLIA/IU MOMEPEYHOr0 CEYEHUs U MaTepHaa.

11



8. IlpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUHM TMpPU  [OCIEA0BATEIBHOM
COEIMHEHHUHU JIBYX PE3HCTOPOB.

9. [lpoBepka mnpaBuia s CWIBl TOKA MNpU MapalIeIbHOM COEAUHEHUU
PE3UCTOPOB.

10.Onpenenenue paboThl AEKTPUUECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.

11.0Omnpenenenre MOMIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12.UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HMAYIIEro 4Yepe3 JIaMIOUKy, OT
HaIIpsKEHUS Ha HEW.

13.0Omnpenenenue KIIJ[ narpeBatesns.

14.WccnenoBanre MarHUTHOTO B3aMMOJIEHCTBHSI OCTOSTHHBIX MAarHUTOB.

15.M3yyeHne MarHuTHOTO MOJIsi HOCTOSTHHBIX MarHUTOB MPU UX OOBEAUHEHUH U
pa3/ieICHHH.

16.UccnenoBanue n1edCTBUA PIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0nbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKH
C TOKOM U MarHuTa OT CHJIbl TOKA U HAaIPABJICHUS TOKA B KaTYIIKeE.

18.U3yuyenue necTBUsI MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue 1 U3y4eHe padoThl JJIEKTPOABUTATEIIS.

20.Usmepenne KIIJI anekTpoaBUraTeabHOM YCTaHOBKH.

21.0nbITl 110  UCCIICJJOBAHMIO SIBICHMSI 3JICKTPOMArHUTHOM HWHAYKLHU:
UCCJIEI0BaHNE N3MEHEHUI 3HAUCHUS U HAIIPABJICHHUS] MHIYKIIMOHHOTO TOKa.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJIeHUS

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCUTENBHOCTD MEXaHUYECKOTO JBUKCHUS. PaBHOMEpHOE
MPAMOJIMHENHOE IBMKEHHUE. HepaBHOMEpPHOE NMPSMOJIMHENHOE JIBUKECHUE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla IPYU HEPABHOMEPHOM JIBUKEHUHU.
Yckopenune. PaBHOyckopeHHOE MpsiMoiiMHEHOE nBrokeHune. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMEpHOE NBH>KEHHME 1O OKpYKHOCTU. llepron m yactora oOpauieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENRHOE YCKOPEHUE.
IlepBeiit 3akoH Hserotona. Bropon 3akon Heroortona. Tperuid 3akoH
Herorona. IIpuHumn cyneprno3uunu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUSI CKOJbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
naneHus. Jlpmwxkenue rmranet BOKpyr Connua. IlepBas kocmuueckas
CcKopocTb. HeBecoMOCTh 1 meperpys3Ku.

12
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8.
9.

PaBHOBecue MaTepuanbHOM  TOYKH. AOCOIIOTHO TBEPAOE  TEO.
PaBHOBecue TBEPHOro Tena C 3aKpEIVIEHHOM OChIO BpalleHus. MOMEHT
cunbl. LleHTp TsKeCTH.
Nmnynec Tena. HM3Menenue wummnynbca. Hmmynse cunbl.  3akoH
COXpaHEHHMs UMITYJIbCa. PEakTUBHOE IBUKEHUE.
Mexanudeckass paboTa U MOIIHOCTb. PaboTa cui TsSKeCcTH, yOpyrocTw,
Tpeuus. CBsA3b 3Heprur U padoTel. [loTeHuManbHas sHeprus Tena,
NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiM. lloTeHIManbHas SHeprus CkKaron
npyxuHbl. Kunetnueckas sHeprusd. TeopemMa O KMHETMYECKOW SHEPTHUH.
3aKOH COXpaHEHHSI MEXaHUYECKOUN SHEPTUU.
JdemoHcTpanumn
HaGmronenre MexaHMYEeCKOro JBUXKEHHUS Tejla OTHOCUTENbHO Pa3HbIX Tel
OTCYETA.
CpaBHeHue nyTed W TPAEGKTOPUW JBHKEHHUS OJHOIO MU TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
N3mepenue cKopocTy U YCKOPEHUS PSIMOJIMHENHOTO JBUKEHHUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHHUSI.
HaGmronenue nBr>XeHHs Tea Mo OKPY>KHOCTH.
HaGmronenre MexaHWYECKUX SIBJICHHUM, TPOUCXOMAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEIBHO
KaOuHeTa QUK.
3aBUCUMOCTh YCKOpPEHHMS Tela OT Macchl Tela W ACHCTBYIOLIEW HAa HETO
CUJIBI.
HaGmonenne paBeHcTBa CHIT TPH B3aUMOJICHCTBUU TE.
N3Mmenenune Beca tenna npu yCKOPEHHOM JBUKEHUH.

10.ITepenaya uMITysIbca Mpy B3aUMOJECHCTBUH TE.

11.TIpeoOpazoBanms IHEPTUH MPU B3aUMOJICHCTBUHN TEJI.

12.CoxpaHeHne uMITyjbca Ipyu HeyIpyroM B3auMOJICHCTBUH.

13.CoxpaHneHnne uMITyjbca mpu adCOIIOTHO YIPYTOM B3aUMOJCHCTBHUH.
14.HaGnroieHre peakTHBHOTO JIBMKCHHUS.

15.CoxpaHeHne MEXaHUYECKOM YHEPTUU TIPH CBOOOHOM TaJICHUH.
16.CoxpaHeHne MEXaHMYECKOW PHEPruu MPHU JBIKCHUU Tella TOJ IeHCTBHEM

IPY>KHUHBI.
JlaGopaTopHble padoThI M ONBITHI

KonctpyupoBanue TpakTa sl pa3sroHa W JajJbHEUIIEro pPaBHOMEPHOTO

JIBVDKCHUS IIapUKA WIIH TEICKKH.

OnpenencHue CpelHEH CKOPOCTH CKOJBXKCHHS OpycKa WIH JIBHOKCHUS

[IapyKa 10 HAKJIOHHOM IIJIOCKOCTH.
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OmnpeneneHne YCKOpPEHHs Tela TNPU PAaBHOYCKOPEHHOM JIBHJKEHUH I10
HaKJIOHHOU INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBI>KEHUH 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBMKCHHH 0€3
HadaJbHOW CKOPOCTH TIYTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccrnenoBanne 3aBHCUMOCTH CHJIBI  TPEHHS CKOJBXKEHHUS OT  CHIIBI
HOPMAaJIBHOTO JIaBIICHUSI.

Onpenenenue ko PUIIEHTa TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPSHHS MPH PABHOMEPHOM JIBHIKECHHUH TeJa 10
TOPU30HTATBHON TOBEPXHOCTH.

10.Onpenenenue paboOThl CHJIBI  YIOPYrOCTH TMpU  TOABEME Tpy3a ¢

HCITIOJIB30BAHUECM HCIIOABHUKHOT'O N ITIOABUXKHOT O OJI0KOB.

11.M3ydenue 3aKkoHa COXpAHCHHS YHEPTUH.

SO IR

N =

Pa3znen 9. Mexanuueckue Ko0,1e0aHUsSI U BOJHBI
Konebarensnoe pgBukeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
NMepuoJl, YacToTa, aMIUIUTyJda. MaremMaTU4ecKuid W NPy KUHHBINA
MasTHUKU. [IpeBpaliienne sHepruu Mpu KojiebaTeIbHOM JBHKECHUMU.
3aryxaromue kosebaHus. BbeiHykaeHHbIe KoneOaHus.  Pe3onaHnc.
Mexannyeckue BOiHBI. CBOMCTBA MeXaHUYECKHUX BOJH. IIpomosibHbIE U
MoInepeyHble BOJHBI. J[TMHAa BOJIHBI M CKOPOCTH €€ pacIpoCTpaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.
3ByK. I'poMKOCTh 3ByKa u BbicoTa ToHa. OTpakeHne 3Byka. MHpa3ByK u
yJIBTPa3BYK.
JdemoHncTpanuun
HabGmronenune xosieOaHMii Tel mOJ MOEHCTBHEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.
HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmroieHne BRIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.
PacnipocTpaneHnue npoaoibHbIX U MOMEPEYHBIX BOJH (HAa MOJICIIH).
Hab6moieHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
JlaGopaTopHble padoThI M ONBITHI
OmnpeneneHne 4acTOThI U Ieproa KojaeOaHni MaTeMaTHISCKOT0 MasSTHHUKA.
OrnpeneneHue 4acTOTHI U MepHUO/Ia KOJIeOaHW PYKMHHOTO MAasTHUKA.
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UccnenoBanue 3aBUCUMOCTH TiepuoAa KoJieOaHWM TMOABEHIEHHOTO K HUTHU
rpy3a OT AJIUHBI HUTH.

UccnenoBanue 3aBUCMMOCTH TNEpPHOJa KOJEOAHUN MPYXKUHHOTO MasTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH Iepuoa KoJieOaHHWM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Irpy3a.

OnbITel,  JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  IepuoAa  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHus: CBOOOHOTO MaeHHUS.

Paszpnen 10. Di1eKTpOMarHMTHOE 10JIe U YJIEKTPOMATHUTHbIE BOJTHBI
DNeKTpOMarHuTHOE TMoJje. DJIeKTpOMarHuTHble BOJHBL. — CBoiicTBa
ANEKTPOMAarHuTHeIX  BodH.  [llkama ~ 3JEKTPOMarHUTHBIX  BOJIH.
Hcnonb3oBaHue 3JI€KTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.
OnexTpoMaruutHas npupoja cseta. CKopocTh cBeTa. BoHOBEIE CBOICTBA
CBeTa.
JdemoHcTpanuun

CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBa CBETAa.
JlaGopaTopHbie padoThI M ONBITHI

N3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe ABJICHUS

JlyueBass  moxmenr  cBera. HMcrounuku ~ cBeta.  IIpsamonuuenHoe
pacnpoctpanenue cBera. 3atmeHus ConHua u Jlynel. OTpakeHue cBerta.
[Tnockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomiienne cBeTta. 3akoH mnpenomieHus cBera. llomHoe BHyTpeHHEe
OTpakeHUe cBeTa. VCronp30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom nyuedt B smH3e. OmnTHueckas cuctema Qoroamnmnapara,
MHKpPOCKOIIA U TeJIECKOIa. ['J1a3 Kak onTuyeckas cucrema. biim3opykocTh
Y JaJIbHO30PKOCTb.

Paznoxenne Oenoro ceera B cnektp. Omnbitel HproTona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(nucnepcust ceera.

JdemoHcTpanuun

1. TlpsmonuHeiHOE pacipOCTpaHEHUE CBETA.
2. OTpaxeHHe CBETA.
3. Tlomyuenue n300pa’keHU B INIOCKOM, BOTHYTOM H BBITTYKIIOM 3€pKajax.
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IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xox myueil B coOMparomei JuH3e.

XO0[ JIy4er B pacCEUBAIOLLEH JIMH3E.

[lonyyenue nzoOpaxeHni ¢ TOMOUIBIO JHH3.

[TpuHiun aeiictBus ¢oToamnmnapata, MUKPOCKONA U TEIECKOIA.

10.Mognens rnasa.
11.Pa3znoxxenue 6e0ro cBETa B CIEKTP.
12.TTomy4enue Oemoro cBeTa MpH CI0KCHUH CBETA PA3HBIX IIBETOB.

JlaGopaTopHbie paGoThI M ONBITHI
HccnenoBanue 3aBUCMMOCTH YIJla OTPaK€HHS CBETOBOIO Jyya OT yrjia
najIeHus.
N3yuyenue xapakTepucTuK U300pakeHus MpeIMeTa B IMJIOCKOM 3€pKajle.
HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMJICHUSI CBETOBOIO Jyda OT yria
naJieHus Ha TPAHUIE «BO3J1YX—CTEKIIO».
[Tonyyenue n300paxeHuit ¢ TOMOIILI0 COOUPAIOIIECH JTUH3HI.
Omnpenenenue (GOKYCHOTO PACCTOSHUS W ONTUYECKOW CHIIBI COOMparomiei
JIUH3BI.
OnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.
OnpIThl MO BOCHPUATHIO IIBETa MPEAMETOB IMPU HX HAOIIOIEHUH 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIC SIBJICHUS

Omnwitel Pe3epdopaa u manerapHas mojens atoma. Monens aroma bopa.
HUcnyckanme wu noryomenue cBeta aroMom. Ksantel. JluHenuatbie
CIIEKTPBI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-uznyudeHus. CrtpoeHue
aToMHOro sapa. Hykinonnas wopxens aromMHoro sgapa. HW3ortomsl.
PannoaxtusHble npeBpamenus. [lepuoa nosypacnana aTOMHBIX SI€EP.
SAnepHbie peakuuu. 3aKOHbI COXpPAaHEHHUs 3apsAI0BOIO U MACCOBOTO YHCEI.
DHeprus cBsi3U aTOMHBIX saep. CBsi3b Macchl U SHEPTruM. Peakiuu cuHresa
u aeneHus sanep. Ucrounnku sHeprun ConHua U 3BE3.

Snepnas sHepreTuka. JIeWCTBUS pAJMOAKTUBHBIX W3JIYYEHHU Ha >KUBBIE
OpPraHu3MBl.

JdemoHcTpanumn

1. CnekTtpbl U3Ny4eHus: U MOTJIOUIEHHUS.

2. CHexTpsl pa3aIuvHbIX Ta30B.

3. CrmekTp BogOpoOIa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.
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PaboTa cuérurka HOHU3UPYIOIIHUX U3TYUECHU.

Perncrpanus nznydeHuss IpupoIHBIX MUHEPAJIOB U ITPOTYKTOB.
JlabopaTopHbie padOTHI M ONBITHI

HaGmroneHue CIUIOMHBIX U IMHEWYAThIX CIEKTPOB U3TyUEHUS.

HccnenoBanne TPEKOB: U3MEPEHNUE DHEPTUHU YACTUIIBI IO TOPMO3HOMY IyTH

(mo pororpadusim).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOTYJIb
IToBTOpHUTENBEHO-00001IaIOIIN I MOJyJIb IpeHa3HaueH JUISL
cUCTeMaTH3allMd M OOO0OIIEHHUS NPEIMETHOIO COJIEpKaHUA M OIbITa
NeSTENbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUU BCEro Kypca (pusuku, a
TaK)Ke JJI1 MOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
duznke A7 00y4aronmxcs, BBIOPaBIIMX ATOT YYEOHBIN IPEIMET.
[Ipy u3yyeHUH AAHHOTO MOJYJS PEATU3YIOTCSI U CHUCTEMaTU3UPYIOTCS
BUJIbl JCSTEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHIKEHHE
NPEIMETHBIX U METalPEAMETHBIX IUIAHUPYEMbIX pPe3yJIbTaTOB OO0yuYeHHS,
dbopMupyeTcsi ecTeCTBEHHO-Hay4YHasi T'PaMOTHOCTh: OCBOCHHME HAYYHBIX
METOZIOB MCCIIEAOBAaHUS SBJIEHUNH MPUPOABI U TEXHUKH, OBIAJICHUE
YMEHUSAMU OOBACHATHh (PU3MUECKHUE SIBICHUSA, TNPUMEHSS IOJyYeHHbIE
3HaHWs, pewmarb 3aJayd, B TOM  YHUCJIE  KAueCTBEHHbIE U
HKCIEPUMEHTAJIbHBIE.
[lpyHUMNIHANBHO  JAEATEIBHOCTHBIM  XapakTep  JAaHHOTO  pasjelna
peanusyeTcst 3a CU€T TOro, YTo OOy4aroUluecsl BBIIOJHSIOT 3aJaHUs, B
KOTOPBIX UM IIpejIaraercs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pacrlo3HaBaTb M HAy4YHO OOBACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarollel MPUPOIe U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh Hay4YHbIE METOJIbI HCCIEAOBAaHUSA (PU3UUYECKUX SBICHUH, B
TOM YHCJIE IS IPOBEPKH TUIIOTE3 U MOIYUEHHUS] TEOPETUUECKUX BBIBOIOB;
OOBSICHATH HAyYHbIE OCHOBBI Hau0OOJI€€ BaXKHBIX TOCTHKEHUI COBPEMEHHBIX
TEXHOJOTUM, HAIpUMEpP, MPAKTUYECKOIO HCIIONb30BAHUSA  Pa3IU4HbIX
UCTOYHUKOB 3HEPIrUU HAa OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHHUS BCEX
U3BECTHBIX BUOB SHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBbI
nHO0 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA
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N3yuenne Qu3nku Ha ypOBHE OCHOBHOTO o0OIIEro oOpa3oBaHUs
HampaBlICHO Ha  JOCTUXKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U
MPEAMETHBIX 00Pa30BaTENIbHBIX PE3YJIbTATOB.
JIMUHOCTHBIE PE3YJIBTATHI
B pesynbrare wu3yueHus (U3MKM HA YpPOBHE OCHOBHOTO OOILETro
oOpazoBanuss y oOyuaromierocs OyAayT c(QOpMHUpPOBaHBI CIEAYIOIIUE
JUYHOCTHBIE PE3yIbTaThl B YACTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
NpOsIBJIEHNE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(bu3HUeCcKON HayKu;
LIEHHOCTHOE OTHOUIEHUE K JOCTUXKEHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYKI€HUH OOUIECTBEHHO 3HAYMMBIX
U DOTHUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM TPUMECHECHUEM
JTOCTH)KCHUHN (DU3UKWU;
OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JEATEILHOCTH
Y4E€HOI0;
3) PCTETHYECKOr0 BOCITUTAHUS:
BOCHIPUATHE ICTETUUYECKUX KauecTB (pU3Myeckoil Hayku: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:
OCO3HAHHME IIEHHOCTH (PU3NYECKOM HayKM KaK MOIIHOTO HWHCTPYMEHTa
NO3HAHWS  MHUpPA, OCHOBBI  pa3BUTUS  TEXHOJIOTMH,  Ba)KHEWIIEH
COCTABJIAIOILIECH KYJIbTYpPHI;
pa3BUTHE HAaY4YHOW JIOOO3HATEIBHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NEeATEIbHOCTH;
5) ¢opmupoBaHusi KyJbTYpbl 3I0pPOBbSI M 3MOLMOHAJIBLHOIO
0J1aronoJy4us:
OCO3HAaHHWE IIEHHOCTH Oe30macHoro oOpa3a KH3HA B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAXHOCTU MPAaBWJI OE30MACHOTO TOBEJACHUS Ha
TPAHCTIOPTE, HA OPOTaX, C SJIECKTPUUYECKUM U TEIUIOBBIM O00OpY/IOBaHHUEM B
JOMAITHUX YCIIOBUAX;
c(hOpMHPOBAaHHOCTh HaBBIKA pediekcuu, NpU3HAHHE CBOETO IpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;
6) TPy10BOr0 BOCIIUTAHUS
AKTUBHOE Y4YacTHE€ B PEIICHHHM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3alliid, TOpOAd, Kpasi) TEXHOJOTHUYECKOW W
COI[MATIbHOM HAINpaBIIEHHOCTH, TPEOYIOIMUX B TOM 4Hucle U (PU3NYECKHUX
3HAHU;
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HMHTEpEC K MPAKTUYECKOMY U3YUYECHUIO Mpodeccuid, CBI3aHHBIX C (DU3UKOI;
7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS
OpUEHTAIMSl HAa TpUMEHEHHUE (DU3NYECKUX 3HAHUW JUIs pelIeHUs 3a7ad B
o0JlacTi OKpYyKarollel cpeipl, MIAHUPOBAHUS IMOCTYNKOB U OIIEHKH HX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOUIEH CPEIbI;
OCO3HAHHUE TJIO0AJTBHOTO XapakTepa IKOJOTHYECKUX MPOoOIeM U MyTed ux
pelIeHus;
8) ajanrTanmuMm K M3MEHAKIIUMCH YCJIOBUAM COUHUAIBHON H
NPUPOJHOI cpeabl:
NOTPeOHOCTh BO B3aWMOJICCTBUU TIPU BBIMOJHEHUH HWCCIEIOBAaHUN U
MPOEKTOB (PUBMUECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM
APYTHUX,
MOBBIIICHUE YPOBHS CBOEHM KOMIIETEHTHOCTH 4YEpe3 MNPAKTUYECKYIO
NESTEIbHOCTD;
noTpeOHOCTh B (POPMHUpPOBAHMM HOBBIX 3HAHWUW, B TOM  YHCIIC
dbopMynupoBaTh HACH, TMOHATHSA, TUMOTE3bl O (U3NYECKUX OOBEKTaX U
SIBJICHUSIX;
Ooco3HaHue Je(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu PU3HKY;
IUTAHUPOBAHUE CBOEr0 pPa3BUTHUS B NPUOOPETEHHWH HOBBIX (HUIUUECKUX
3HAHUM;
CTpeMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBSI3H MPUPOJIbI, 00IIeCTBA
U DKOHOMHKH, B TOM YHUCJIE€ C UCIOIb30BAaHUEM (PU3NYECKUX 3HAHUN;
OLICHKA CBOUX JCWCTBHM C Y4YETOM BIIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATHI
B pesynbrare ocBoeHUs mporpaMMbl Mo (pu3MKe HAa YpPOBHE OCHOBHOTO
obOmero oOpazoBanmsi 'y oOydaromerocss Oyayr  copMupoBaHBI
MeTanpeIMEeTHbIE pe3yIbTaTHI, BKJTFOYAIOIIINE MO3HABATEIIbHBIE
YHUBEPCAJIbHBIE YYeOHBIC JACHCTBUS, KOMMYHHUKATUBHbBIE YHUBEpPCAIbHBIC
yueOHBIC IEUCTBHUSI, PETYJISITUBHBIEC YHUBEPCAIbHbBIC yUeOHbIC EHCTBUS.
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3zosvie nocuyeckue deticmeusi:
BBISIBJIISIT WM XapaKTepU30BaTh CYIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sIBJIEHUI);
YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCCU(UKAIIMN, OCHOBAHHS IS
0000111IeHNS U CpaBHEHUS,
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BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHsI B pacCMaTpUBaeMbIX (pakTax,
TaHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CICACTBEHHBIE CBS3M TPU H3YYCHHH (PU3UIECKHUX
SBJICHUI U TIPOIECCOB, JENAaTh BHIBOJBI C UCIOIB30BAHUEM JICTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIOTE3Bl O B3aUMOCBSI3AX
bU3UYECKUX BEIUYNH;
CaMOCTOSATEILHO BBIOUpATh CIOCO0 pelieHus yuyeOHou (usmdeckoil 3agauu
(cpaBHEHHE HECKOJBbKHMX BapUaHTOB  peEIlIeHHs, BbIOOp Haubonee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).
bazosvie uccneoosamenvckue delucmeaust:
UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
Gu3nYecKuii OKCTIEpUMEHT, HEOOJBIIOe UCCIeqOBaHHE (HHU3HUECKOTO
SIBIICHUS;
OLICHWBAaTh HAa NPUMEHUMOCTHP H  JIOCTOBEPHOCTh  WH(OpPMAIIHUIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;
CaMoCTOSITeTFHO (POPMYITHPOBATH OOOOIICHHSI W BBIBOABI MO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOACHMSI, OTIBITA, NCCIICAOBAHNS;
NPOTHO3MPOBAaTh  BO3MOXKHOE  JaNbHEWIee  pa3BuUTHE  (PU3MUECKHX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 MX Pa3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.
Paboma c unghopmayueri:
NPUMEHSATh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI M 3alpOChl MPH TIOUCKE H
orbope wHGOpPMAIMM WIM JAaHHBIX C YYETOM TMPEIOKEHHONW ydeOHOMU
dbuzndeckoi 3a1aun;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;
CaMOCTOSITEIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (opMy  mpeacTaBiIeHUS
UHpOpMAIMM W HWUIIOCTPUPOBATh pellaeMble 33Jauyd  HECJIOKHBIMU
cXeMaMHu, IharpaMMaMu, HHOU rpauKoil 1 UX KOMOMHAIIUSIMHU.
KoMMyHMKaTHBHbIE YHHBePCAJIbHbIEe yUeOHbIe AelcCTBUS:
B X0/A€ OOCyXJeHHUs y4yeOHOro MmaTepuana, pe3yJabTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMO TeMbl U
BBICKa3bIBaTh HJIE€W, HAICJICHHBIE Ha pEIICHHE 3aJadd M TMOAJEp KaHue
OJ1aroXKenaTeIbHOCTH OOIEHUS;
COTIOCTABIISATh CBOU CYXKJEHUS C CYXKJIECHUSIMHU JIPYTUX yYaCTHUKOB JHAJIOTa,
OoOHapyXHUBATh Pa3INune U CXOJICTBO MO3UIINA;
BBIPAKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMHCbMEHHBIX TEKCTAX;
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MyOJUYHO MPEACTABISATh PE3YJAbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIWBUIYaIbHOU
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOM MpOOIIeMBbI;

OPUHUMATh LEIH COBMECTHOU ESITEIbHOCTH, OPTaHU30BbIBATh JAEUCTBUS 11O
e€ JOCTHKEHUIO: pacIpeesiaTh poJid, 00CY AaTh MPOUECCHl U Pe3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

BBIMOJHATH CBOIO YacTh PabOThl, TOCTUras KayeCTBEHHOrO pe3yjbTaTa Io
CBOEMY HAINpPaBIEHUIO U KOOPIUHUPYS CBOU

OCYHIIECTBJIATh MOUCK HMHPopMauuu (U3HUECKOTO0 COJEpKAHHUS B
WNuTepnere, caMocTOsITENIBHO (POPMYIUPYS MMOMCKOBBIN 3aMpoc, HaXOIUTh
NyTU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpMAaIMi Ha OCHOBE
UMEIOIINXCS 3HAHUI U AOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHITIOJHEHUU YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOTO COJEp)KaHUs, CIPaBOYHbIE MaTepHAaIbI,
pecypebl cetn MHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHbIC MHCHbMEHHBIE M YCTHBIE COOOIEHHUS Ha OCHOBE
uHbOpPMAIIMM U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHOM MIIN UCCIIEI0BATEIbCKON
NEATENIbHOCTH, IIPX  OTOM  TI'PAMOTHO  MCIIOJb30BaTh  HW3YYEHHBIN
NOHSITUIHBIA ammapaT W3y4aeMmMoro paszziena (U3NKH W COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAalMe ¢ Yy4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC

Ne KoaunuecTBO yacoB JJ1eKTPOHHbIE
HaumeHoBaHue

Kontposn | IIpakruue | (uudposbie)

Pa3aeJioB U TEM Bce

n/ HbIE CKHe 00pa3oBaTeJbHbIE
NMporpamMmabl ro

1 padoThI padoThI pecypchl

Paszznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOIIEro MUpa

dusnka - HayKa

bu6anorexa IJOK

1.1 2 https://m.edsoo.ru/7f
© HPHPOAS 416194
DUAIICCKIe bu6anorexa [JOK
1.2 S 2 1 https://m.edsoo.ru/7f
416194
EcrecTBeHHOHay bubnuoreka [JOK
1.3 | u4HBII MeTOA 2 1 https://m.edsoo.ru/7f
MMO3HAHUS 416194
Uroro no pazneny 6

Pa3znea 2. IlepBoHayajibHbIe CBeJICHHSI 0 CTPOCHHUHU BelIeCTBA

C bu6anorexa IIOK
2.1 TPOCHHE 1 https://m.edsoo.ru/7f
BEIIECTBA 416194
'HBH)KGHH% 1 but6mmoreka IIOK
pp | BOAHMMOACHCIBHE 2 1 https://m.edsoo.ru/7f
et 416194
BEIICCTBA
ArperaTHble bubnuoreka [JOK
2.3 | COCTOSHHSA 2 https://m.edsoo.ru/7f
BEIICCTBA 416194
Hroro no pazneny 5

Pa3nen 3. /IBu:keHMe M B3aUMOAeiCTBHE TeJl

3.1

Mexaanueckoe
JIBIOKECHUE

bu6anorexa [JOK
https://m.edsoo.ru/7f
416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Nuepuus, bu6anorexa [JOK
3.2 | Mmacca, 4 https://m.edsoo.ru/7f
IUIOTHOCTh 416194
bu6anorexa [JOK
3.3 | Cwuna. Bunsl cun 14 1 https://m.edsoo.ru/7f
416194
Uroro no pazneny 21

Pa3znea 4. JlaBjieHne TBEPABIX TeJI, "KUIKOCTEH U ra3oB

JlaBnenue.
[lepenaua
JaBJICHUS bubmmoreka IIOK
4.1 | TBEPIBIMU 3 https://m.edsoo.ru/7f
TeJIaMH, 416194
KUJIKOCTSMH U
razaMu
bu6anorexa IIOK
4.2 Hasetine 5 https://m.edsoo.ru/7f
KUJIKOCTH 416194
ArmochepHoe bu6anorexa LIOK
4.3 6 https://m.edsoo.ru/7f
JlaBJICHHUE 416194
JlenicTBHE
JKUIKOCTU U bubmmoreka IIOK
4.4 | raszaHa 7 2 https://m.edsoo.ru/7f
NOTPYXKEHHOE B 416194
HUX TEJIO
Uroro no pazneny 21
Pa3nen 5. PaGora u MmoiHoCTh. JHeprus
bu6anorexa [JOK
51 Pabora u 3 https://m.edsoo.ru/7f
MOIITHOCTh 416194
IpocTsre bubnmnoreka [JOK
5.2 5 https://m.edsoo.ru/7f
MEXaHU3MBbI

416194

23



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

bu6anorexa [JOK

M
5.3 BHZX?_EI:%CKM 4 1 https://m.edsoo.ru/7f
P 416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 12

I[TPOTPAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

No HaumenoBan | Koauvectso yacos DJIeKTPOHHBbIE
o/ He pa3/ie/ioB U Bee Kourpons | IIpakruuec | (uupposbie)
TEeM HbIE KHUe o0pa3oBaTe/ibHbIE
t NPOrpaMMbl ro padoThI padoThI pecypcenl
Paznea 1. TermoBble siBJa1eHUst
Crpoenue u bubnuoreka [JOK
1.1 | coiicTBa 7 https://m.edsoo.ru/7f
BEIIECTBA 4181ce
TelToBLE bu6anorexa [JOK
1.2 Hporeccs: 21 1 5 https://m.edsoo.ru/7f
4181ce
Uroro no pazneny 28

Paznea 2. DiaekTpuyeckrue ¥ MATHUTHBIE SIBJICHUS

DIIEKTPUUECKHU
;;;Eii;lﬁme bu6nuoreka IIOK
2.1 7 1 https://m.edsoo.ru/7f
Tena u I/IXV 4181ce
B3aUMOJICHCTB -
ue
ITocTostHHBII bubmuoreka [JOK
2.2 | DIEKTPUYCCKHU 20 2 7 https://m.edsoo.ru/7f
I TOK 4181ce
MarHUTHE bubnuoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f
SIBIICHUS 4181ce
DJNIeKTpOMaruu bubmmoreka [JOK
2.4 | THas 4 https://m.edsoo.ru/7f
WHTYKITAS 4181ce
Uroro no pazneny 37
PezepBHOE Bpems 3
OBUIEE
KOJIMYECTBO 08 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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YACOB IIO
I[TPOI'PAMME
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9 KUIIACC

No HaumenoBan | KoimvectBo yacos DJIeKTPOHHBIE
o/ He pa3/ie/ioB U Bee Koutpons | Ilpakruuec = (uudpposbie)
TEeM HbIE KHUe o0pa3oBaTe/ibHbIE
t NPOrpaMMbl ro padoThI padoThI pecypcenl
Pa3znen 1. Mexanu4yeckue siBJIeHHs
MexaHnueckoe Bu6mioreka LOK
1.1 | AerEeHEed 10 1 https://m.edsoo.ru/7f
CIIOCOOBI €T0 412436
OIMCAHUS —
Bsanmoncicrs bu6anorexa [JOK
1.2 e e 20 1 3 https://m.edsoo.ru/7f
41a4a6
3aKOHLL bu6anorexa IIOK
1.3 coxpatieHs 10 3 https://m.edsoo.ru/7f
41a4a6
Uroro no pazneny 40

Pa3zgena 2. Mexanunue

CKHe K0J1e0aHNsA U BOJIHDI

MexaHnueckue bubamorexa [IOK
2.1 coneGars 7 3 https://m.edsoo.ru/7f
41a4a6
MexaHnuueckue bubmmoreia LIOK
2.2 BOMHEL 3BYK 8 1 3 https://m.edsoo.ru/7f
' 41a4ab
Hroro no pazneny 15

Pa3znen 3. DieKTpOMATrHUTH

0€ IM0JI€ H DJICKTPOMAIrHUTHBLIC BOJIHBI

DJNIeKTpOMaruu
THOE TI0JIC

bu6anorexa [JOK

3.1 6 2 https://m.edsoo.ru/7f
DJIEKTPOMAarHu A1adab
THBIC BOJIHBI
Uroro no pazneny 6

Pasznen 4. CBeToBbIE AIBJICHUSA
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3aKOHBI

bu6anorexa [IOK

4.1 | pacmpocTpaHe 6 2 https://m.edsoo.ru/7f
HHS CBETa 41a4a6
JIun3e1 1 bu6anorexa [IOK
4.2 | onTHYECKHE 6 3 https://m.edsoo.ru/7f
npuoOopsI 41a4a6
Pasnoxenue bu6mnorexa [IOK
4.3 | Oenoro cBera B 3 2 https://m.edsoo.ru/7f
CIEKTP 41a4a6
Uroro no pazneny 15
Pa3nen 5. KBaHTOBbDIE SIBJIEHUS
Hcnyckanue n bubnmnorexa [IOK
5.1 | moriomeHue 4 1 https://m.edsoo.ru/7f
CBETa aTOMOM 41a4a6
Crpociue bu6anorexa IIOK
5.2 ATOMHOTO P2 6 1 https://m.edsoo.ru/7f
41a4a6
Sneprbie bu6anorexa LIOK
5.3 peaki 7 1 https://m.edsoo.ru/7f
41a4a6
Utoro no pazneny 17

Pa3znea 6. IloBTOPUTENBHO-0000IAI0IIHI MOTYJIb

[ToBTOpEHME U
00001IeHNEe
6.1 | comepxaHuUs
Kypca pu3NKu

3a 7-9 xiacc

bubnuoreka [JOK
https://m.edsoo.ru/7f
41a4a6

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KouundecTBoO
YacoB

Bcero

Jlara
U3YYCHUS

dusznka — HayKa O IPUPOJIE.
SIBiienus npupoasl. Pusnyeckue
SIBJICHUSI

03.09.2025

MeXaHI/I‘ICCKI/IC, TCIIJIOBBIC,
IJICKTPUICCKUC, MATHUTHBLIC,
CBCTOBBIC, 3BYKOBLIC ABJICHUA

04.09.2025

Pu3NUeCcKre BEJIMUYUHBI U UX
U3MEPEHUE

10.09.2025

VYpoxk-ucciaenoranue "M3mepenue
TEMITePATyPhl IPU TOMOIITU
KUJKOCTHOT'O TEPMOMETPA U JTaTUYHKa
TeMnepaTypsl"

11.09.2025

Kak ¢usuka u qpyrue ecrecTBeHHBIC
HayKH U3y4aroT MPUPOJTY.
EctecTBEeHHOHaY4YHBIN METOJ
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUU C IIOMOIILIO MOJIe/Ier

17.09.2025

VYpok-uccnenosanue "[IpoBepka
TUMOTE3bl: JATbHOCTD MOJIETA
HIapvKa, MyImeHHOro TOPU30HTAIBHO,
TeM OOJIbIIIE, YEM OOJIBIIIE BLICOTA
nycka"

18.09.2025

Ctpoenue BemiecTBa. OMbITHI,
JTIOKa3bIBAIOIINEC TUCKPETHOE
CTpOEHUE BEIIECTBA

24.09.2025

JIBM>KEHME YacTHIl BEIIECTBA

25.09.2025

VYpoxk-uccienoanue «OMnbIThI MO
HaOJTI0JICHUIO TEIIJIOBOTO
pacIIpeHus ra3oBy

01.10.2025
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10

ArperaTtHble COCTOSIHHSI BELIECTBA

02.10.2025

11

B3aumocBs3p Mex1y CBOMCTBaMHU
BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbix
COCTOSIHAM BOJIBI

08.10.2025

12

Mexaanueckoe IBUKECHUE.
PaBHOMEpHOE M HEpAaBHOMEPHOE
JIBUKCHUE

09.10.2025

13

Cxopoctb. EqUHUIBI CKOPOCTH

15.10.2025

14

Pacuer IMIYTH U BpCMCHU ABUKXCHUA

16.10.2025

15

Nuepuus. 3aK0H MHEPIUU.
B3anmopeiicTBue Ten Kak npu4rHa
U3MEHEHUS CKOPOCTU JIBUXKEHUS TEJ

22.10.2025

16

IInoTHOCTH BCIICCTBA. PacueT maccel
1 o0beMa Tela o €ro MIOTHOCTHU

23.10.2025

17

JlaGoparopnas pabota
«OrmpeeneHue MIOTHOCTH TBEPAOTO
TENa

05.11.2025

18

Pemenune 3amay no treme "IloTHOCTH
BemiecTna'”

06.11.2025

19

Cwuita Kak XapaKTepHUCTHKA
B3auMoaencTBud teia. Cria
ynpyroctu. 3akoH ['yka

12.11.2025

20

Jlabopatopnas padota «3yuenue
3aBUCUMOCTH PACTSIKECHUS
(meopmarum) npy>KMUHBI OT
MPUII0KEHHOU CUIIBD)

13.11.2025

21

SIBnenue Tarorenusa. Cumia TSHKECTH

19.11.2025

22

CBs3b MEXKIY CHIION TSKECTH U
maccoii tena. Bec Tesa. Penienue
3axay mo reme "Cua Tsoxectu"

20.11.2025

23

Cuia TsKecTH Ha APYTHX IJIaHeTax.
Pu3nYeCKne XapaKTEPUCTUKH MIIAHET

26.11.2025
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24

N3mepenue cuit. fuaamomerp

27.11.2025

25

Bec tena. HeBecomocTh

03.12.2025

26

CroxeHue nByX CUJI, HAIIPABJIEHHBIX
10 OHOM HPSAMOM.
PaBHoxericTByrOImas cun

04.12.2025

27

Pemenne 3amau no teme
"PaBHoneicTByrOIasA cui'

10.12.2025

28

TpeHI/Ie CKOJIB)KCHUS U TPCHHUC
ITOKO4. TpeHI/Ie B IIpUPOAC U TCXHUKCE

11.12.2025

29

Jlaboparopnas paborta «/3ydueHue
3aBHCUMOCTH CHJIBI TPCHUS
CKOJIBXKCHUS OT CHJIbI IABJICHUS U
XapakTepa COMpPUKaCaIOIINXCSI
IIOBEPXHOCTEN»

17.12.2025

30

Pemienue 3a1au Ha onpeneneHue
PaBHOJICUCTBYIOLIEH CUIIBI

18.12.2025

31

Pemrenne 3amau mo remaM: «Bec
Tenay, «[ paduyeckoe n3o0pakeHue
cuy, «Cuibl», «PaBHOEHCTBYOIIAS
CHITI»

24.12.2025

32

KontponsHas paboTa o temam:
«MexaHn4uecKoe JBMKCHHCY,
«Macca, IJIOTHOCTBY, «Bec Tena,
«I"padnueckoe n300pakeHUE CUI»,
«Cunp»

25.12.2025

33

HNasnenune. CriocoObl yMEHBIIICHUS U
YBEIIMUCHUS TABJICHUS

14.01.2026

34

JlaBiieHue raza. 3aBUCUMOCTD
JIaBJICHUS ra3a oT 00bEMa,
TEMITEPATYPBI

15.01.2026

35

[Tepenayva naBiaeHust TBEPABIMU
TE€JIAMH, )KUJIKOCTIMH U Ta3aMH.
3akou [Tackams

21.01.2026

36

JlaBineHue B )KUJKOCTH U Ta3e,
BBI3BAHHOE JCUCTBUEM CHUJIbI TSHKECTH

22.01.2026
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37

Pemienue 3amad o teme «JlapiaeHue
B JKUJKOCTH U ra3e. 3akoH [lackaisa»

28.01.2026

38

CooOmaromuecs cocybl

29.01.2026

39

I'mppasinueckuii nmpece

04.02.2026

40

Manowmerpsl. IlopuineBoi
JKUJIKOCTHBIM HACcOC

05.02.2026

41

Atmocdepa 3emin. [IpuunHb
CYyILLIECTBOBAHMS BO3YIIHOU
000709k 3emiIi. 3aBUCUMOCTD
aTMOC(EPHOTO JABJICHUS OT BBICOTHI
HaJ YPOBHEM MOps

11.02.2026

42

Bec Boznyxa. AtmocdepHoe
JaBJICHUE

12.02.2026

43

N3mepenue armochepHOro
nasnenust. OneiT Toppuuennu

18.02.2026

44

3aBUCUMOCTb aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJ[ YPOBHEM
Mopst

19.02.2026

45

bapomeTtp-anepoun. AtmocdepHoe
JaBJIeHUE Ha Pa3IMYHBIX BHICOTAX

25.02.2026

46

Pemenwne 3ama4 mo Teme
"AtMmocdepHoe naBieHue"

26.02.2026

47

JlercTBHE )KUJIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumMenoBa cuiia

04.03.2026

48

Jlabopatopnas pabota
«OmnpeneneHne BhITAIKMBAIOIICH
CHJIbI, ICMCTBYIOIIEH HA TETO,
MOTPY>KEHHOE B KUJIKOCTH

05.03.2026

49

Jlabopatopnas paboTa o Teme
«MccnenoBanue 3aBUCHUMOCTH Beca
Tea B BOJE OT 00BEMA MOrPYKEHHOU
B KUJKOCTb YaCTU TEJIa»

11.03.2026

50

I1aBanue e

12.03.2026

o1

Jlaboparopnas pabota

18.03.2026

33




"KoncTpyupoBanue apeoMeTpa Win
KOHCTPYUPOBAHHE JIOJIKU U
omnpeAeeHue €€ rpy30n0AbEMHOCTH "

52

Pemenue 3amad mo remam:
«IlnaBanue cynos.
BosznyxoruiaBanuey, «/laBnenue
TBEPABIX TEJ, )KUIKOCTEN U Ia30B»

19.03.2026

53

Mexanuueckas paborta

25.03.2026

54

MoiHocts. EAMHUIIBI MOIITHOCTH

26.03.2026

55

Ypoxk-ucciaenoBanue "Pacuér
MOIITHOCTH, pa3BUBAEMOM TIPU
oaBEME TI0 JiecTHHUILE"

08.04.2026

56

[IpocTeie MexaHu3MbI. Phryar.
PaBHOBecue cui Ha peluare

09.04.2026

57

KonTtponbshas pabora o reme
«JlaBneHue TBEpIbIX TEN, KUIKOCTEN
u ra3oBy / Beepoccuiickas
poBepoyHas paboTa

15.04.2026

58

PesepBHbIit ypok. PabGoTta ¢ Tekctamu
no teme «JlaBnenue TBEPABIX TeT,
KUIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepodHas paboTa

16.04.2026

59

Prruaru B TexHuke, ObITY U IPUPO/IE.
JlaGoparopnas pabota
«HccrnenoBanue yclIoBUM
paBHOBECHS phluara

22.04.2026

60

Pemenue 3agau mo reme «Y CIIOBUSA
PaBHOBECHS pblyara»

23.04.2026

61

Koadumment noneznoro aeicTeus
MexaHu3ma. JlabopaTopras pabora
«3mepenne K11/l HaknonHOM
TUTOCKOCTH

29.04.2026

62

Pemenue 3amau no teme "Pabora,
MmortHocTh, KITJT"

30.04.2026

63

MexaHn4eckas dHeprusi.

06.05.2026
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Kunernueckast 1 noTeHUMaIbHas
SHEPrus

64

3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPIruu

07.05.2026

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCcIeprMEHTANBHOE ONPEAETIEHUE
U3MEHEHNS KHHETUYECKOU U
NOTEHUMAIBHON SHEPIUU IIPU
CKATBIBAHUU TeJa N0 HAKIIOHHOMN
JI0CKOCTH "

13.05.2026

66

KonTponbHas paboTa 1o reme
«PaboTta 1 MOLTHOCTb. DHEPrUs»

14.05.2026

67

PesepBHbIit ypok. PaboTta ¢ Tekctamu
o TeMe "MexaHnueckoe aBmkeHue"

20.05.2026

68

PesepBHbIit ypok. PaboTta ¢ Tekctamu
o teme "Pab6ota. MoIIHOCTS.
Oueprus"

21.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68
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8 KUIIACC

KouunyectBo
Ne Hara
Tema ypoka 4acoB
n/n U3y4yeHHu s
Bceero

OCHOBHBIE TTOJOKEHUS

1 MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH 1 02.09.2025
Y UX OTIBITHBIC TIOJITBEPIKICHHUSI

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 05.09.2025
Mojenu TBEPIOTO, KUJIKOTO U

3 ! pA N 1 09.09.2025
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OObsicHEeHUE CBOMCTB TBEPIOTO,
XKHUJIKOTO M Ta3000pa3HOro

4 COCTOSIHMH BEIeCTBAa HA OCHOBE 1 12.09.2025
IIOJIOKEHUN MOJIEKYJISIPHO-
KWUHETUYECKOH TCOPUH

5 Kpucrannuyeckue u amopdHbie Tena 1 16.09.2025
CmauvBaHMe U KAWL PHOCTD.

6 P 1 19.09.2025
[ToBepXHOCTHOE HATSKEHHE

7 TemnnoBoe pacmmpeHue u cxaTue 1 23.09.2025
Temneparypa. CBs3b TEeMIEpATYyphl

8 CO CKOPOCTBHIO TEIIJIOBOTO JIBHXKCHUS 1 26.09.2025
YaCTHII
Brytpennsis sneprus. CriocoOs

9 P P - 1 30.09.2025
U3MEHEHUS BHYTPEHHEH YHEPTUU

10 Buasl Teronepenayuu 1 07.10.2025
Ypok-kordepennus "lIpakTrudeckoe
UCTIOJIb30BaHME TETJIOBBIX CBONCTB

11 1 10.10.2025
BEIIECTB U MAaTEPUATIOB B IEIAX
sHeprocoepexeHus"
KomnmuecTBo Temnorsl. Y nenpHas

12 8 1 14.10.2025
TETIOEMKOCTh
YpaBHeHHE TEMJIOBOI0 OanaHca.

13 TemooOMeH u TemiIoBOE 1 17.10.2025

paBHOBECHUE
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14

Jlaboparopnas pabota
"HccnenoBaHue sIBICHUS
TEII000MeHa NpU CMEIIMBAaHUU
XOJIOJTHOW U TOpsAY€ei BOAbI"

21.10.2025

15

Pacuer xonu4yecTBa TEILIOTHI,
HE0OXOAUMOTO JIJIsl HarpeBaHUs Tela
Y BBIJICJIIEMOT0 UM MPU OXJIAKIACHUU

24.10.2025

16

Jlaboparopnas pabota
"Onpenenenue yaenbHOM
TEIUIOEMKOCTH BemecTna"

07.11.2025

17

DHeprus TorauBa. Y AeabHast
TEIUIOTa CrOPaHus

11.11.2025

18

[InaBnenue u oTBepAEBaHue
KPUCTANINYECKUX TEJI. Y JeNbHAs
TEIJIOTA TUIABIEHUS

14.11.2025

19

JlaGoparopnas pabota
"OnpeneneHue yaeabHON TEMIOTHI
IUIaBJICHU Jipaa"

18.11.2025

20

[TapoobOpa3oBaHue 1 KOHIEHCAIIHS.
Hcnapenue

21.11.2025

21

Kunenue. Y nenpHas Teniaora
napooOpa3oBaHUs U KOHJICHCAITUH.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS
0T aTMOC(EpHOTO JaBJICHUS

25.11.2025

22

Bnaxxnocts Bo3ayxa. JJaboparopHas
pabora "Omnpenenenue
OTHOCHUTEIIBHOU BJIAXKHOCTH
BO3/Iyxa"

28.11.2025

23

Pemenue 3aJ1a4 Ha OIIPCACICHHUC
BJIAJKHOCTH BO31yXa

02.12.2025

24

[TpuHIUTIBI paOOTHI TEMIOBBIX
nsurateneit. [lapoBas TypOuHa.
JIBuratenb BHyTPEHHETO CropaHus

05.12.2025

25

KII/I TermoBoro aBurarenis.
TemnoBble IBUTAaTENIMN U 3aIUTa

09.12.2025
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OKpYXaroIel cpeibl

26

3aKOH COXpPAaHEHHMS U IPEBPALCHUS
SHEPrUu B TEIJIOBBIX MPOLECCAX

12.12.2025

27

[ToaroroBka K KOHTPOJIBHOU padboTe
1o TeMe "TemIoBnle SIBJICHUS.
N3meneHne arperaTHbIX COCTOSIHUM
BenlecTna'”

16.12.2025

28

KonTtponbsHas pabora o reme
"TerutoBble siBiIeHUS. MI3MeHeHne
arperaTHbIX COCTOSIHUI BeliecTra"

19.12.2025

29

BHGKTpI/ISaLII/IH TCII. I[Ba poaa
QJICKTPUYCCKUX 3apA10B

23.12.2025

30

Ypoxk-ucciaenoBanue "DneKTpuzanus
TeJ UHAYKIIUEH U pU
CONPUKOCHOBEHUU"

26.12.2025

31

B3aunmoselicTBue 3apsoKeHHBIX TEI.
3akoH Kynona

30.12.2025

32

DNEKTPUIECKOe ToJe.
HanpsikeHHOCTD 3JIEKTPUIECKOTO
noJist. [IpunIun cynepno3unuu
AIEKTPUUECKHUX TMOJIeH

13.01.2026

33

HocwuTtenu snexTpuueckux 3apsiioB.
DneMeHTapHbli 3apsa. CTpoeHue
aToma

16.01.2026

34

[IpoBOAHUKH U TUAJIEKTPUKU. 3aKOH
COXpaHEHHSI IIEKTPUUYECKOTO 3apsaa

20.01.2026

35

Pemenue 3amau Ha npuMeHeHUE
CBOWCTB 3JIEKTPUYECKUX 3aPsII0B

23.01.2026

36

DNEKTPUYECKUN TOK, YCIOBUS €T0
cymectBoBaHus. Mctounnku
AIEKTPUUYECKOTO TOKa

27.01.2026

37

JIeCTBUS SIIEKTPUUECKOTO TOKA

30.01.2026

38

Ypoxk-ucciaenosanue "JlelicTBue
3JIEKTPUYECKOTO MOJISI HA
MPOBOJHUKHU U JUAJICKTPUKH"

03.02.2026
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39

DIIEKTPUUYECKU TOK B METaJUIax,
KUJIKOCTSIX U razax

06.02.2026

40

DIIeKTpUYEeCcKas 1EMb U €€
COCTaBHBIE YacTH

10.02.2026

41

Cuuiia Toka. JlaGopartopHas paboTa
"N3mepeHue u peryJampoBaHAE CHUIIbI
TOKa"

13.02.2026

42

DIIEKTPUYECKOE HAIIPSKEHHUE.
BonbrmeTp. JlTaboparopHas pabota
"N3mepeHue u peryinpoBaHue
HaIpsKeHNs "

17.02.2026

43

COHpOTI/IBJIeHI/Ie IMPpOBOJHHKA.
YI[GJIBHOG COIMPOTHUBJICHUC BCIICCTBA

20.02.2026

44

JlaGoparopnas pabota
"3aBHUCHUMOCTB ANEKTPUUYECKOTO
COMPOTHUBJICHUS POBOAHUKA OT €T0
JUTMHBI, TUTOIIAH TMOMIEPEYHOTO
ceueHus u Martepuaia

24.02.2026

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHud. 3akoH Oma s
y4acTKa HeTH

27.02.2026

46

JlaGoparopnas pabota
"UcciemoBanue 3aBUCUMOCTU CUJIBI
TOKa, UAYIIETO Yepe3 pe3ucTop, OT
COMPOTHBIICHUS PEe3UCTOpa U
HaIpspKEHUs Ha pe3uctope”

03.03.2026

47

HOCHGI{OB&TCJ’IBHOC H IapalJICIIbHOC
COCAMHCHUA IIPOBOJHHUKOB

06.03.2026

48

Jlabopatopnas padota "[IpoBepka
paBuJjia CIOKEHUS HAMPSKEHUI
IIPU TIOCJIEI0BATEIbBHOM COE€IMHEHUU
JIByX pe3ucTopoB"

10.03.2026

49

Jlabopatopnas padota "[IpoBepka
npaBuja JJisl CUJIbl TOKA HpU
napauielIbHOM COEIMHEHUU

13.03.2026
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pe3uctopoB”

50

Pemenue 3amau Ha npuMeHeEHHE
3akoHa OMa I pa3Iu4HOro
COEIMHEHHUS MPOBOJIHUKOB

17.03.2026

o1

PaboTa u MoniHoOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

20.03.2026

52

Jlaboparopnas pabota
"Onpenenenre paboThl U MOITHOCTH
3JIEKTPUYECKOrO TOKa"

24.03.2026

53

DIIEKTPUUYECKHUE 1IETU U
NOTPEOUTENN INEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

27.03.2026

54

IlocTosiHHBIE MAarHUTHI, UX
B3aMMOJCHCTBUEC

31.03.2026

55

Ypoxk-ucciaenoranue "N3yuenue
[OJIEN TTOCTOSHHBIX MArHUTOB"

07.04.2026

56

MarsurtHoe 1tojie. MarautHoe moJie
3eMJIM U €ro 3HAaUEHHUE I )KU3HU Ha
3emiie

10.04.2026

S7

[ToaroTroBKa K KOHTPOJBHOU padboTe
1o TemMe "DIEKTPUUECKUE 3apsiibl.
3apspKeHHBIE Tella U UX
B3anMoaecTBud. [locTOSIHHBIN
AIEKTPUYECKUIN TOK"

14.04.2026

58

KonTtponbshas pabora mmo teme
"DneKTpUUeCcCKUe 3apsabl.
3apspKeHHBIE Tella U UX
B3aumoencTeus. [locTosHHBIN
ANEKTPUYECKHM TOK" /
Bceepoccuiickas npoBepodHas
pabora

17.04.2026

59

PesepBHbiit ypok. Paborta ¢ TekcTamu
1o Teme "IlocTosTHHBIM

21.04.2026
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ANEKTPUYECKHM TOK" /
Bceepocculickas npoBepodHas
pabota

60

OmneiT Opcrena. MarautHoe mose
BJIEKTPUYECKOTO TOKa MaruutHoe
110JIE KAaTYIIKU C TOKOM

24.04.2026

61

[IpruMeHeHne 3IEKTPOMArHuToB B
TexHuke. JlabopatopHas pabota
"N3yueHne neiCTBUS MarHUTHOTO
MOJIsl HAa MPOBOJIHUK C TOKOM"

28.04.2026

62

DNEeKTPOIBUraTe b NOCTOSTHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTATENICH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGoparopnas pabota
"KoHCTpynpOBaHUE U U3YUCHUE
paboThI BNeKTpoABUTaTeNs "

05.05.2026

63

OnbiTel @apanes. 3aKoH
AJIEKTPOMArHUTHOM UHAYKIIUH.
[IpaBuiio Jlenua

08.05.2026

64

Onektporenepatop. CriocoObl
MOJIYYE€HUS dJIEKTPUUECKON IHEPTUH.
DJIEKTPOCTAHIIUN HA
BO300HOBIIIEMBIX HICTOYHUKAX
SHEPTUU

12.05.2026

65

[ToaroroBka kK KOHTPOJBHOU padboTe
1o Teme "DNEeKTPUUECKUE U
MarHUTHBIC SIBJICHUA"

15.05.2026

66

KonTtponbshas pabora 1o teme
"DNeKTpUYECKUE U MAarHUTHBIE
siBJIeHus "

19.05.2026

67

PesepBHbiit ypok. Paborta ¢ TekcTamu
o TeMe "TermioBbie siBICHUS"

22.05.2026

68

PesepBHbiit ypok. Paborta ¢ TekcTamu
mo teMe "MarduTHble IBJICHUS"

22.05.2026
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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9 KUIIACC

KoaundecTBoO

Ne Hara
Tema ypoka 4acoB
n/n U3y4YeHHu s
Bcero

1 MexaHH4eCKOE JBUKECHUE. 1 02.09.2025
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTENBHOCTh 1 03.09.2025
MEXaHUYECKOTO JIBUKCHUS
P N

3 ABHOMEPHOE MPSMOJUHEHHOE 1 05.09.2025
JIBIKCHHE
HepasHoMepHOE npsAMOIIMHENHOE

4 newkenne. CpeaHss 1 MTHOBEHHAs 1 09.09.2025
CKOpOCTh
n o

5 PSMOJMHEMHOE PaBHOYCKOPEHHOE 1 10.09.2025
JIBUKEHUE. Y CKOPEHHUE
CKopocCTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 12.09.2025
I'paduk ckopoctu
JlaGoparopnas pabota

7 Ornpenenenue yCKOpeHuUs Tela Mnpu 1 16.09.2025
PAaBHOYCKOPEHHOM JIBH>)KEHUU T10
HAKJIOHHOM IJIOCKOCTH"

3 CBoOoanoe magenne teia. OnbITh 1 17.09.2025
lamunes
PaBHOMEpHOE ABHKEHUME 10

9 OKPY>XHOCTH. Heplfoz[ Y 4acToTa 1 19.09.2025
oOpamienus. JIuneliHas u yriaoBas
CKOpPOCTH

10 LeHTpOoCcTpeMUTENBHOE YCKOPEHUE 1 23.09.2025

11 [Tepseiit 3akoH HeroToHa. BexTop 1 94.09.2025
CHUJIBI
B i H .

12 TOpOi ?:aI(OH BIOTOHA 1 96.09.2025
PaBHOpelicTBYOIIAs cuna

13 Tpernii 3akoH HeroToHAa. 1 30.09.2025
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Cyneprioznnus cumn

14

Pemenue 3amau Ha npuMeHeEHHE
3ak0OHOB HproTOHA

01.10.2025

15

Cuna ynpyroctu. 3akoH ['yka

03.10.2025

16

Pemenue 3agau o reme «Cua
YIPYTOCTH

07.10.2025

17

Jlaboparopnas pabota
«OmnpeneneHmne KeCTKOCTH
PY>KHHBD

08.10.2025

18

Cwuia TpeHus

10.10.2025

19

Pemenue 3amau no reme «Cria
TPEHUS»

14.10.2025

20

JlaGoparopnas pabota
"Onpenenenue ko3¢ duireHTa
TPEHHUS CKOJIbKEHUs"

15.10.2025

21

Pemenne 3amay mo reme "3aKOHEBI
Hprotona. Cuna ynpyroctu. Cuna
TpeHus"

17.10.2025

22

Cuna TSHKeCTH U 3aKOH BCEMHUPHOT'O
TATOTCHUSL. YCKOpeHI/Ie CBO6OI[HOFO
maacHusA

21.10.2025

23

VYpok-koudpepennus "/[BuxeHue et
BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuku"

22.10.2025

24

Pemenue 3amad mo teme "Cuia
TSOKECTH 1 3aKOH BCEMUPHOTO
TAroTeHusa"

24.10.2025

25

[lepBast kocMHuuecKasi CKOPOCTb.
HesecomocTs u neperpysku

05.11.2025

26

PaBHOBeCHEe MaTepranbHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTrO TENA C
3aKpPEIUIEHHON OChIO BPAILICHUS.
Mowment cuiibl. LlenTp TsxecTn

07.11.2025

27

PaBHOBeCcHe MaTepruanbHON TOUKH.

11.11.2025
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AOGCOIOTHO TBEP0E TEIIO.
PaBHOBecue TBEpIOrO TENA C
3aKpEIIEHHON OCBhIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsKxecTH

28

Pemenue 3agau o teme "MoMeHT
cuisl. LlenTp tsxectn"

12.11.2025

29

[ToaroroBka K KOHTPOJBLHOU padboTe
1o TeMe "MexaHndeckoe OBMKECHHUE.
BzaumoneiictBue ten"

14.11.2025

30

Kontponwuas pabota o teme
"MexaHnuecKoe JIBHUKEHHE.
BzaumoneiictBue Ten"

18.11.2025

31

Nmnynse Tena. UMnyasc CUIIBL.
3aKOH COXpaHEHHS UMITYJIbCA.
VYupyroe u Heynpyroe
B3aMMOJCHCTBUEC

19.11.2025

32

Pemenue 3amau mo teme "3akoH
COXpaHEHUs uMIyJsbca'

21.11.2025

33

Ypok-koHpepenmus "PeakTuBHOE
JBWO)KEHUE B IPUPOJE U TEXHUKE"

25.11.2025

34

MexaHuueckas pa60Ta N MOIIIHOCTD

26.11.2025

35

PaGoTa cuibl TsDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

28.11.2025

36

JlaGoparopnas pabota
«Ornpenenenne paboThl CUIIBI TPEHUS
IIpY PAaBHOMEPHOM JIBM)KCHUU Tella
110 TOPU30HTATILHOUN MTOBEPXHOCTH

02.12.2025

37

CBs13b SHEpTUM U pabOTHI.
[TorenmanbHas sHEprus

03.12.2025

38

Kunernueckas sneprus. Teopema o
KUHETHUYECKOW SJHEPTUU

05.12.2025

39

3aKOH COXpaHEHUS YHEPTHUU B
MEXaHUKe

09.12.2025

40

Jlabopatopnas pabota «3yuenue
3aKOHA COXPAaHEHUS YHEPTUN»

10.12.2025
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41

KonebarenpHOE IBMKEHUE U €TO
XapaKTePUCTUKHU

12.12.2025

42

3aryxatoiue KojaeoaHusl.
Breinyxniennblie konebanus. Pesonanc

16.12.2025

43

MaremMaTniecKkuii ¥ IpyKUHHBIN
MasiITHUKU

17.12.2025

44

Ypoxk-ucciegoBanue «3aBUCUMOCTD
nepuo/ia KoyuebaHuit ot )KeCTKOCTH
NIPYXUHBI U MaCChI TPy3a

19.12.2025

45

[IpeBpalenue sHepruu nNpu
MEXaHMYECKUX KOJIeOaHUsIX

23.12.2025

46

Jlaboparopnas pabota
«OrmpeeneHne 4acTOThl U IEPHUO/Ia
KOJIcOaHMI MPY>KUHHOTO MasSTHUKA

24.12.2025

47

Jlaboparopnas pabora «IIpoBepka
HE3aBUCUMOCTH TIepHOo/Ia KojeOaHui
rpy3a, MOJIBCIICHHOTO K HUTH, OT
MaccChl Tpy3a»

26.12.2025

48

Mexanudeckue BoJHbI. CBOWCTBA
MeXaHn4ecKkux BoyH. [IpogosibHbIE U
MOIIEPEYHbIE BOJIHBI

30.12.2025

49

VYpok-koHdpepenuus "MexaHndeckue
BOJIHBI B TBEPZIOM TeEJIE.
CelicMu4ecKue BOJIHBI"

13.01.2026

50

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

14.01.2026

o1

Ypok-uccnenoranue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

16.01.2026

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUUYECKHN PE30HAHC

20.01.2026

53

Ypok-koHpepeHus "YapTpa3ByK U
nH(Pa3BYK B MPUPOJIC U TEXHUKE"

21.01.2026

o4

[ToaroToBka K KOHTPOJILHOU padoTe
0 TeMe "3aKOHBI COXPAHEHHS.

23.01.2026
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Mexanndeckue KoJjicoaHus v BOJIHBI"

55

KoHnTtponbsHas pabora o reme
"3aKOHBI COXpaHEHMUS.
Mexanunueckue KoneOaHus U BOJIHBI"

27.01.2026

56

DIJIEKTPOMArHUuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJIHBI

28.01.2026

57

CBOIICTBa JIEKTPOMArHUTHBIX BOJIH

30.01.2026

58

Ypok-koupepenrus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue 31€KTPOMarHUTHBIX
BOJIH JJIS1 COTOBOM CBsA3H"

03.02.2026

59

VYpok-uccnenosanue "N3yuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIILHOTO TeedoHa"

04.02.2026

60

Pemenue 3a/1a4 Ha OIMPCACIICHUC
YaCTOThI U JJIMHBI
3J1€KTpOMaFHI/ITHOﬁ BOJIHBI

06.02.2026

61

QHGKTPOMaFHI/ITHa}I Impupoaa CBCTA.
CKOpOCTI) cBeta. BonHOBBIE CBOMCTBA
CBCTa

10.02.2026

62

Hctounuku ceera. [IpsmonnHeiinoe
pacrpoCcTpaHeHUE CBETA. 3aTMEHUS
Counnua u JIyHsl

11.02.2026

63

3aKOH OTpaKEHUs CBETA. 3epKaJa.
Pemenue 3aau Ha mpruMeHEHNE
3aKOHA OTPAKEHUS CBETA

13.02.2026

64

[Ipenomnenue cpeta. 3aKOH
MIPEJIOMJICHUS CBETA

17.02.2026

65

[TomHOE BHYTpPEHHEE OTPAKEHHE
cBeta. Mcnonp30BaHue MMOIHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHUYECKHX CBETOBOJIAX

18.02.2026

66

Jlabopatopnas pabota
"UccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJICHHS] CBETOBOTO JIy4a OT

20.02.2026
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yTIJla MaJieHUs Ha TPaHulle "BO3AyX-

CTCKIIO

67

VYpok-koHpepeHIHs

" cnoin30BaHUE MTOJTHOTO
BHYTPEHHETO OTPAKECHUSA:
CBETOBOJIbI, OTITUKOBOJOKOHHAS
CBSI3B"

24.02.2026

68

JImn3pl. OnTHyeckas cuiia JUH3bI

25.02.2026

69

[TocTpoenue n300pakeHuii B TMH3aX

27.02.2026

70

JlaGoparopnas pabota
"Onpenenenue GoxycHOTo
PACCTOSIHHSI Ml OTITUYCCKOMN CHITBI
cobuparorieit TuH3b1"

03.03.2026

71

VYpok-koHdpepenus "Onrudeckue
JMH30BbIE TPUOOPHI"

04.03.2026

72

['na3 xkak onTuyeckasi cuctema.
3peHue

06.03.2026

73

Ypoxk-koudepenius "ledexTs
3penus. Kak coxpanuts 3peHue"

10.03.2026

74

Paznoxxenne 6e5oro cBeTa B CIIEKTP.
OmrpiTel HetoToHa. Cnosxenne
CIIEKTPAJIbHBIX I[BETOB. Jlucnepcus
CBETa

11.03.2026

75

JIabopatopnas padota "OmnbITH 110
pa3IoXKEeHHIO OEIIOro CBEeTa B CIIEKTP
Y BOCITPHSITHIO IIBETA MTPEIMETOB TIPH
UX HaOIIOJCHUU Yepe3 IIBETOBBIC

buasTpH"

13.03.2026

76

VYpok-tipaktukyM "BoiaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
unTepdepennus u qudpakmms"”

17.03.2026

77

Omnwitel Pezepdhopna u nnanetapHas
MOJIEJIb aTOMa

18.03.2026

78

[Toctynatel bopa. Moaens atoma
bopa

20.03.2026
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Hcnyckanue U MOrjoeHue cBera

79 atroMoM. KBaHTebl. JInuneiuaTsie 24.03.2026
CIIEKTPhI

80 VYpoK-npakTUKyM "Ha?J'IIOI[CHI/IC 95 03.2026
CIIEKTPOB MCIYCKaHUS

81 PagnoakTUBHOCTE U €€ BUJIBI 27.03.2026

82 Ctpoenne aToMHOTO siIpa. 07.04.2026
Hyxnonnas monens

83 PannoakTuBHBIE TTpeBpaIeHuUs. 08.04.2026
H3oTombl
P :

84 " elIeHue 3a/1a4 10 TeMe " 10.04.2026

PannoakTuBHbBIC peBpaIlleHUs

85 [Tepuona monypacnana 14.04.2026
VYpok-koHpepeHIIHs

86 "PagnoakTMBHbBIE U3TYYEHUS B 15.04.2026
npUpoJe, METULIMHE, TEXHUKE"
AnepHbie peakiuu. 3aKOHbI

87 COXpaHEHHMs 3apsI0BOI'0 U MAaCCOBOTO 17.04.2026
qrcel

88 DHeprust cBsi3u aTOMHBIX sifep. CBA3b 91.04.2026
MaccChl ¥ SHEPTUH

89 PGHIGHI/IGf' 3a7a4 1o teMe " nepHeie 99 04.2026
peakuuu

90 Peakiuu cunTe3a u neneHus ;mep:. 94.04.2026
Uctounuku >uepruu ConHia u 3BE311
Ypok-koHnpepenmus "SnepHas

01 sHepreTuka. [lericTBus ) 98.04.2026
PaIMOaKTUBHBIX U3TyUYCHHI Ha
KUBbIE OpraHU3Mbl"
IToaroToBKa K KOHTPOJBHON padoTe

92 1o TeMe "DJIEKTPOMarHuTHOE MOJIE. 99.04.2026
DNEeKTPOMArHUTHBIE BOJIHBI.
KBantoBrbie sBieHus"

03 Kontponbsnas pabota no teme 05.05.2026

"DIEKTPOMArHUTHOE TTOJIE.
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DJIEKTPOMArHUTHBIE BOJIHBI.
KBanTOBHBIE ABIICHUS"

94

[loBTOpEHuUE, 006001ICHHE.
JlabopatopHbie paOOThI 1O KypCy
"B3zaumopeiictBue ten"

06.05.2026

95

[ToBTOpeHue, 06061eHue. Pemenne
pacueTHBIX M KaUeCTBEHHBIX 3a7a4 M0
teme "TernoBeie mponecch”

08.05.2026

96

[ToBTOpenue, o600mIeHNe. Pemenue
pacUYeTHBIX U KAYECTBEHHBIX 3a/1a4 0
teme "KIIJ[ TermoBeix aBurareinei"

12.05.2026

97

[ToBTOpenue, 0606meHue. Pemenne
pacueTHBIX M KaUeCTBEHHBIX 3a7a4 0
teme "KII/l a5ekTpoycTaHOBOK"

13.05.2026

98

[ToBTOpEeHnue, o6o0IICHKE.
JlaGopartopHbie pabOTHI IO KypCy
"CBeTOBBIE ABICHUS"

15.05.2026

99

IToBTOpenue, o6o0menue. Pabora ¢
TEKCTAMHU 1O TeME "3aKOHBI
COXpaHEHUs B MEXaHUKe"

19.05.2026

100

IToBTOpenue, o6o0menue. Pabora ¢
tekctamu 1o teme "Konebanus u
BOJIHBI"

20.05.2026

101

IToBTOpenue, o6o0menue. Pabora ¢
tekctaMu o teme "CBeToBbIE
saBiieHus"

22.05.2026

102

[ToBTOpenue, 0606menue. Pabora ¢
TekcTamu 1o Teme "KBaHToBas U
sanepHas pusuka"

26.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O

OBIIETI'O OBPA3OBAHUA
7 KIIACC
Kon IIpoBepsiemble npeaAMeTHBIC Pe3yJbTATHI OCBOCHUS

NMpoBePsieMOro | OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOT O
pe3yJbTara 0o01rero od0pasoBaHus
1.1 UCIIOJIH30BaTh U3YYCHHBIC TTOHATHUS
pa3nuuath SBJIEHUS TI0 ONUCAHUIO HX XapaKTEPHBIX
1.2 CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JMaHHOe (DU3NYECKOE SIBICHUE
pacmo3HaBaTh TMPOSIBIIEHHE HM3YYEHHBIX (PU3UYECKUX
SIBIIGHUN B OKPY>KaIOIIEM MHUPE, B TOM YHCIIe (PU3UYECKUE
13 SBJIGHUA B  TNPUPOJE, TNpU  OTOM  MEPEBOAUTH
' NPAKTUYECKYI0  3a7auy B y4eOHYI,  BBIACIATH
CYIIECTBEHHbIE  CBOWCTBA (MpH3HAKHA)  (PUBHUECKUX
ABJICHUH
ONMKCHIBaTh W3YYCHHBIC CBOWCTBA Tel U (U3NYECKUE
SIBIICHUSA, HUCIIONB3Ys (U3WYECKUE BEIWYUHBI, TIPH
OMHMCAHUK TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI
14 UCIIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAUYEHUS U EIUHUIIBI
' buznueckux BEJINYMH, HAXOJIUTh bopmybI,
CBSI3BIBAIOIIME JIAaHHYIO (DU3WYECKYI0 BEJIMYHMHY C
JIPYTUMH BEIWYUHAMH, CTPOUTH TpadUKU H3YYECHHBIX
3aBUCUMOCTEH (PU3NIECKUX BETMIHH
L5 XapaKTepru30BaTh CBOMCTBA Tes, (PU3NUYECKUE SBICHUS H

MponeCChl, HCIOJBb3YAd H3YYCHHLIC 3dKOHBI, IIPH 3TOM
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JIaBaTh CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U 3aIUCHIBAThH

€ro MaTcMaTU4CCKOC BbIPAKCHUC

1.6

OOBACHATHh (PU3NYECKUE SABIICHMSI, MPOIECCHl U CBOMCTBA
T€1, B TOM YHUCJI€ U B KOHTEKCTE CHUTyalud MNPaKTHKO-
OpUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPUUYUHHO-
CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHHME U3 1 — 2
JOTMYECKUX IIAaroB ¢ omopol Ha 1 — 2 U3y4eHHBIX
CBOICTBa (PU3NYECKUX SIBJICHUM, (PU3NUECKUX 3aKOHA WU

3dKOHOMCPHOCTHU

1.7

peuaTb paC‘IéTHBIC 3aJadyu B 1 -2 I[CﬁCTBHSI, HCIIOJIb3Y
3aKOHBI )51 q)OpMyJ'IBI, CBs3bIBAIOIIUC (1)I/IBI/I‘IGCKI/IC
BCIIMYMHBI: Ha OCHOBC adHAJIM3a YCJIOBUA  3adda4uu
3allUChIBATh KPATKOC YCJIOBHUC, ITOACTABJIIATH (1)I/ISI/IIIGCKI/IG
BCIIMYNHBI B (1)OpMyJ'IBI U IIPOBOIUTH paC‘IéTBI, HaXO4JUTb
CIIPAaBOYHBIC JAHHBIC, H€O6XOI[I/IMLIC I pCIICHUA 3a1a4,
OOCHHUBATHL PCATUCTHYIHOCTD HOHY‘IGHHOﬁ (1)I/ISI/I"ICCKOI>'I

BCJIMYHNHBI

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh TPH
noMom  (U3MYECKUX  METOJOB, B  OINHMCAHHH
UCCIIEOBAHUS BBIICIATh IPOBEPSIEMOE MPEIIOI0KEHHE
(rumoresy), pa3inyaTth U UHTEPIPETUPOBATD MMOTYYECHHBIN
pe3yNbTaT, HAXOAWTH OIMMOKH B XOJE ONbBITA, IeiaTh

BBIBOJEI 110 €TI0 PC3YyJIbTaTaM

1.9

IPOBOAUTH OMBITHI TIO HAOMIOAEHWI0  (U3HUECKHUX
SIBJICHUNA WK (PU3UYECKUX CBOUCTB Tel: (OPMYIUPOBATH
IPOBEPSIEMBIE TPEANOI0KEHUS, COOUPaTh YCTAHOBKY W3
MPETIOKEHHOTO 000PYI0BaHMUs, 3aMHUCHIBATh XOJI OTBITA

1 GOPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHUA C HCIIOJIB30BAHHUCM

AQHAJIOTOBBIX M  HU(PPOBBIX MPUOOPOB, 3aAIMUCHIBATH
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MoKa3aHus MPUOOPOB C YUETOM 3aJ]aHHOW aOCOMIOTHOM

IIOIPEIIHOCTH U3MEPEHUN

1.11

IIPOBOAUTH  MCCIENOBAaHUE  3aBUCUMOCTH  OJHOU
(¢u3nyuecKol BEIUYHMHBI OT JPYrol C HUCIOJIb30BAaHUEM
IpsAMBIX U3MEpPEHUM, Yyd4acTBOBaTh B IUIAHUPOBAHUU
y4eOHOro  MCCIEAOBaHUsA, COOMpaTh YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS, CIEays INPEIIOKEHHOMY IUIaHy,
(¢uKcUpoBaTh pe3yiabTaThl TOJYYEHHOM 3aBUCHUMOCTH
(¢u3MUecKUX BETUYUH B BUJE MPEJIOKECHHBIX TaOIUI U
rpa@ukoB,  JenaTh  BBIBOJABI MO  pe3yJibTaTaMm

HCCIICAOBaHUA

1.12

IPOBOJAUTH KOCBEHHbIE U3MEpeHUsl HU3HUECKUX BEIHYUH,
ciaeaysd NPEeVIOKEHHOW WHCTPYKUWU: MPU BBINOJHEHUU
U3MEpEHUN coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U

BBIYHCJIATh 3HAYEHHUE NCKOMON BEIIMYHHBI

1.13

CO6J'II-OIIaTB IMpaBHJIa TCXHUKH 0e30IacHOCTH IIpu pa60Te

¢ 1abopaTOpHBIM 000PYAOBAHUEM

1.14

yKa3blBaTh  NPUHIUIBI  JEHCTBHS  NPUOOPOB U
TEXHUYECKUX YCTPOMCTB, XapaKTEPU30BATh MPUHIUIIBI
NEUCTBUS  HM3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C MOMOIIBIO X OMHCAHUS, UCTOJIb3YSl 3HAHUS
0 cCBOWCTBax (HU3NYECKUX SBICHUU H HEOOXOIMMBIC

(1)I/I3I/ILIGCKI/I€ 3dKOHBI 1 3aKOHOMCPHOCTH

1.15

OPUBOAUTE TPUMEPHl  (HaXOAWTh HWHQPOPMAIUIO O
nmpuMepax) MPaKTHYECKOTO HCIOIb30BaHUS (DU3NUSCKUX
3HAHUM B IIOBCCIHEBHOM JKM3HM JJId oOecredcHUus
Oe3omacHOCTH TIpu  oOOpameHnn ¢ mnpudbopamMu U
TeXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS U
COOMIONICHUSI HOPM  DKOJIOTUYECKOTO TIOBEJICHHUS B

OKPY’KAIOIIEH Cpejie
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1.16

OCYLIECTBIISITh OTOOP MCTOYHMKOB MH(OpPMALUU B CETU
NHTepHeT B COOTBETCTBUM C 3a/laHHBIM TOMCKOBBIM
3aIIpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUM U IyTEM
CpaBHEHUS pa3IUYHBIX HUCTOYHUKOB BBIJICIIATD
uH(pOpMaIIMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WU

MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh TMPU BBIMOJIHEHUM Y4Y€OHBIX 3aJlaHUl
Hay4HOIIOIMYJISIPHY IO JUTEPATYPY ¢buznyecKoro
COJIEp/KaHMsl, CIPABOYHBIE MaTepUalbl, PECYpPCHl CETH
WNutepuer, BnageTtp nOpu€MaMH  KOHCIIEKTUPOBAHHUS
TEeKCcTa, TnpeoOpa3oBaHus MHPOPMALMM U3  OJHOU

3HAKOBOW CHCTEMBI B APYTYIO

1.18

co37aBaTh COOCTBEHHbIE KpAaTKHE MUCHhMEHHBIE U YCTHbBIE
COOOIIeHUsT HA OCHOBE 2 — 3 HMCTOYHUKOB MHGPOpPMAINH
¢u3nyeckoro cojaep’kaHus, B TOM 4YHCIE MyOJIUYHO
JIeJ1aTh KpaTKUe COOOIEHUS O pe3ylbTaTax MPOEKTOB WIN
y4eOHbIX  MCCIEIOBAaHUM, HpPU  OTOM  TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM IOHATUHHBIN amnmapar Kypca

(bu3HKHU, COMPOBOXKIATH BBICTYIIJICHUE TTPE3EHTAIIUEH

1.19

IIPU BBHITIOJTHEHUW YYEOHBIX IMPOEKTOB M HCCIICTOBAHUMA
pacrpenensaTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MMOCTAaBJICHHBIMH 3aJladyaMH, CJICJIUTH 3a BBIINOJHECHHUEM
IUIaHAa JEWCTBUM, aJ€KBAaTHO OICHUBATH COOCTBEHHBIN
BKJIAJ B  JEATEIbHOCTh  TPYNIbl,  BBICTPAaWBATh
KOMMYHUKATHBHOE B3aUMOJICMCTBUE, YYUTHIBasi MHEHUE

OKPY KAIOIIUX

8 KUIACC

Konx

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJAbTATbl 0OCBOCHUSA
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NpOBEPSIEMOro
pe3yJibTaTa

OCHOBHOI1 00pa30BaTe/IbLHOI NPOrPaMMBbI OCHOBHOI'0
0o01ero od0pa3soBaHus

1.1

HUCIIOJB30BaTh ITOHATHUA

1.2

pa3iInyaTh SBJIEHHS 110 ONUCAHUID HX XapaKTEPHBIX
CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIINX

JaHHOE (DU3UYECKOE SIBICHUE

1.3

pacno3HaBaTh MPOSIBIIEHUE M3YUYEHHBIX (PU3NYECKUX
SBJICHUN B OKPY’KAIOIIEM MUpPE, B TOM 4yucie pUu3nuecKue
SABIEHUS B  NPUPOAE, TMpPU  OTOM  NEPEBOAUTH
NPAKTUYECKYI0  3a7ayy B y4eOHYyI,  BBLACIATH
CYILIECTBEHHbIE  CBOMCTBa  (NMpu3HAKW)  (U3HUUYECKUX

SIBJICHUN

1.4

OTHUCHIBATh HW3YUYEHHBIE CBOWCTBA Tel W (UUYCCKUE
SBJICHUS, UCIONB3Yysd (uU3NUEeCKue BEJIMYUHBI, TIPHU
ONMHMCAHUKM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI
UCIOJIb3YEeMbIX BEJIMYMH, OOO3HAUYECHHS] U EAUMHUIIBI
buznueckux BEJINYMH, HaXOJIUTh dbopMyIbI,
CBSA3BIBAIONINE JaHHYIO (U3HYECKYI0 BEJIMYMHY C
IPYTUMH BEIUYUHAMHU, CTPOUTH TpadUKU H3YUEHHBIX

3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (PU3NYECKUE SBICHUS U
IIPOLECCHI, HCMOJIb3Ysl HM3YYEHHBIE 3aKOHbI, IIPU 3TOM
JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3aITUCHIBATH

€0 MaTCMaTH4ICCKOC BBIPAXKCHUC

1.6

O00BSACHATH (PM3UUECKUE MPOIIECCHl M CBOMCTBA TEIl, B TOM
yuciie W B KOHTEKCT€  CHUTyallud  MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUIUHHO-
CIIEICTBCHHBIC CBSI3U, CTPOUTHh OOBsICHEHWE U3 1 — 2
JOTUYECKUX IIIaroB ¢ moMomblo 1 — 2 W3ydeHHBIX

CBOMCTBa (PU3NUECKUX SIBICHUN, (PU3NUECKUX 3aKOHA WU
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3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3aa4u B 2 — 3 ACHUCTBUS, UCIIOIb3YA
3aKOHBI W (OPMYJbI, CBs3BIBAOIMIKE  (HUUUYECKUE
BEJIIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBUSA 3aJaud
3alUChIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX JUIsI pelIeHus 3ajlaud, BbIOUpATh 3aKOHBI U
dbopmynbl, HEOOXOaUMBIE IJig €€ pelieHus, MPOBOJIUTH
pacu€Thl W  CpaBHUBAaTh  IOJIYYCHHOE  3HAYCHHUE

(bHSPI‘ICCKOﬁ BCJIIMYNHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO PCUIUTH IIPpU
IIOMOIITHN (1)I/ISI/IIIGCKI/IX MCTOIOB, HCIIOJB3yd OIIMCAHUC
HCCJICAO0BAHUA, BBIICIIATE ITPOBCPACMOC ITPCAIIOJIIOKCHUC,
OLCHHUBATDH IMPaBUIJIbBHOCTH ImopsaaKa IMPOBCACHUA

HCCIICA0BaHUA, O1€JIaTh BBIBOAbI

1.9

IPOBOAUTH OMBITHI 1O  HAOMIONEHUIO  (U3HMYECKUX
SIBIIGHUN WU (PU3MYECKUX CBOMCTB Tel: GOPMYITUPOBATH
IpOBEpsiEMbIE MPEANOI0KEHUS, COOMpaTh YCTAaHOBKY M3
MPEJI0KEHHOTO 000pyAOBaHUS, OMUCKIBATH X0/ OIbITAa U

dbopMyIHpOBaTH BHIBOBI

1.10

BBIIIOJIHATh TPSIMBIE HM3MEPEHUS C HCIOJIb30BaHUEM
AQHAJIOTOBBIX  INPUOOPOB MW  JAaTYUKOB  (PU3HUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUH C y4ETOM

3aTaHHOM a0COJIFOTHOM IMOTPEITHOCTH

1.11

NPOBOJIUTh  MCCJIEAOBAHHWE  3aBUCUMOCTH  OJHOM
¢dbu3nueckol BEIUYHHBI OT JPYrol C HMCIOJIb30BAaHUEM
OpSMBIX ~ M3MEPEHMI: IUIAaHUPOBaTh  HCCIIEIOBAHMUE,
coOupaTh yCTaHOBKY W BBITIONHITh MU3MEPEHUS, CIEHys
NPENJIOKCHHOMY  TUIaHy, (DUKCHpOBAaTh  pPe3yibTaThl
MOJIYYEHHOM 3aBHCUMOCTH B BHJIE€ TaOIUIl U TpadUKOB,

ACJIaTb BIBOALI I10 PE3yJabTaTaM HCCICAOBaAHUA
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1.12

IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJTUYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPaTh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CleAys NPEMIOKEHHOW HWHCTPYKUHUH, U

BBIYUCIIATH 3HAYCHUC BCIIMYHUHBI

1.13

coOJI01aTh MpaBujia TEXHUKU O€30MaCHOCTU MpHU padoTe

¢ 1a00paToOpHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLHUINBI  JEWCTBUS  HM3YYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX
OMMCAHMS, UCTONB3Ysl 3HAHUS O CBOMCTBaxX (PU3MUECKHUX

SIBJICHUU U H€O6XOIII/IMBIG (1)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTHU

1.15

paciio3HaBaTb IIPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa )51
HN3MCPUTCIIBHBIC HpI/I60pLI II0 ¢XeMaM H CXCMAaTHU4YHBIM
PUCYHKAM, COCTABJIATH CXCMBbI J3JICKTPUYCCKUX Heﬂeﬁ C
MoCJICAOBATCIbHBIM W HApAJUICJIbHBIM  COCAMHCHUCM
JJICMCHTOB, pa3jin4das YCJIOBHLIC 0003HaYEHHS DJIEMEHTOB

QJICKTPUICCKUX HCHGfI

1.16

NPUBOAUTH TpUMEpPhl  (HaXOAUTh HWHQPOPMAIUIO O
npuMepax) MPaKTHIECKOTO HCIOIb30BaHUS (PU3MUECKUX
3HAHUII B T[IOBCEIHEBHOM JKW3HU UId OO€ECIEeUYEHUs
Oe3omacHOCTH TMpu  oOpalmieHud ¢ npubopaMu W
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbSI U
COOJIFOICHUST HOPM  DKOJIOTHYECKOTO  TOBEJCHHUS B

OKPY’KAIOIIEN Cpefie

1.17

OCYIICCTBJISITh ~ MOWCK  HWH(pOpManuu  PU3NIECKOTO
conepxkaHus B ceTd VHTEpHET, HA OCHOBE HWMEIOIIHUXCS
3HAHUM W TyTéM  CpaBHEHUS  JOTMOJHHUTEIBHBIX
UCTOYHUKOB BBIJEIATh HHPOPMAIHNIO, KOTOpAsi SBISETCS

IPOTUBOPEUUBON MU MOKET OBITH HEJIOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPH  BBIIIOJIHCHHUHA y‘-IC6HBIX SaI[aHI/Iﬁ

Hay4YHO-TIONYJISIPHYIO JUTEPATYPY (duznyeckoro
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COZEpP/KaHMs, CIPABOYHBIE MAaTEpHUalbl, PECYpPCHl CETH
WNutepner; Biagers nOpuéMamMu  KOHCHEKTUPOBAHMA
TEeKCcTa, npeoOpa3zoBaHuss MHPOPMALMH U3  OJHOU

3HAKOBOM CHUCTEMBI B IPYT'yIO

1.19

c03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPATKHE YCTHBIC
coobuieHusi, o0oOuias HMHPOPMALUIO U3 HECKOJIbKHX
UCTOYHUKOB (DU3MUECKOTO COACpKAHHUA, B TOM 4YHCIIe
NyOJIMYHO TPEACTABIATh PE3yAbTaThl MPOEKTHOW WK
MCCIIEJIOBATEIBCKON AESITETbHOCTH, MPH ITOM T'PaMOTHO
UCTIOJIK30BaTh M3yUEHHBIM TMOHATHHHBIN amnmapaT Kypca

(1)I/ISI/IKI/I, COIMPOBOKIAATH BBICTYIIIICHHUC HpCBCHTaHHCﬁ

1.20

IIPHU BLINTOJHCHUHA y‘{€6HBIX IMPOCKTOB H I/ICCJ'IGJIOBaHI/Iﬁ
(1)H3I/IIICCKI/IX IMpoLeCCOB pPaACHPCACIIATH 00SI3aHHOCTH B
rpyarc B COOTBCTCTBHHU C IIOCTABJICHHBIMU 3aJadaMU,
CIICOUTD 3a BBIIIOJTHCHHUECM IJIaHa HGﬁCTBHﬁ )41
KOPPCKTUPOBATDb €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIaJg B JACATCIIBHOCTD T'PYIIIIHL,
BBICTpANBATb KOMMYHHUKAaTHBHOC B3aI/IMO,Z[CI>'ICTBI/Ie,

MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI

9 KUIIACC

Kona
NpPoBePsieMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThHI OCBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI NPOrpaMMbl OCHOBHOTO
0o011ero od0pa3zoBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHA

1.2

pa3nuyaTh SBJICHUS MO OIKMCAHUIO HX XAPAKTEPHBIX
CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIMX

JTaHHOE (DM3UUYECKOE SIBJICHUC

1.3

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (PU3UUYECKUX

59




SIBJICHUN B OKPY>KalollleM MUpPE, B TOM 4yucie puznueckue
SBJICHUST B  NOpUpPOJE, TMpPU  OTOM  TEPEBOAUTH
NpPaKTUYECKYI0  3aJadyy B y4eOHYI0,  BBIICIATH
CYIIECTBEHHbIE  CBOWCTBa (TpU3HAKK)  (PU3MUECKUX

SBJICHUU

1.4

ONMKCHIBATh HU3YUYEHHBIE CBOMCTBAa Tel U (PU3NYECKUE
SABJICHUS, HWCIOJNb3Ys (PU3NYECKHE BEJIUYUHBL, TPH
ONMHMCAHUM TMPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI
UCIOJIb3YEMbIX BEIMYMH, OO0O3HAUYECHHS] U EAUMHUIIBI
buznyeckux BEJINYMH, HaXOJIUTh bopMyIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C
IPYTMMH BEJIMYUHAMHU, CTPOUTH TpaduKu H3yYEHHBIX

3aBUCHUMOCTEH (1)I/IBI/I"I€CKI/IX BCIIMYNH

1.5

XapaKTCPpU30BaATH CBOMCTBA TCI, (1)I/I3I/ILIGCKI/I€ SIBJICHHUS U
IMpoHeCChI, HUCIIOJIB3YA H3YUYCHHBIC 3dKOHBI, IIPH 3TOM
AaBaThb CJIOBCCHYIO (1)0pMy.HI/Ip0BKy 3aKOHAa U 3aIllMChbIBAThb

€0 MaTCMAaTHU4YCCKOC BBIPAKCHUC

1.6

0OBSICHATH (PU3UYECKHE MPOIECCH M CBOWCTBA TEJI, B TOM
quciie W B KOHTEKCT€  CHUTyallMd  MPaKTHKO-
OPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHIYUHHO-
CJICACTBEHHBIE CBSI3M, CTPOUTHh OOBACHEHWE M3 2 — 3
JOTHYECKUX IIaroB C TMOMOIIbI0 2 — 3 H3YyYECHHBIX
CBOMCTBa (PU3NUYECKUX SBJICHUN, PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemath pacy€THbIE 3a/1aun (OMUPAIOLIUECS HA CUCTEMY U3
2 — 3 ypaBHEHHUH), HMCHONB3YyS 3aKOHBI U (HOPMYIIHI,
CBS3BIBAIONINE (DU3MYECKHME BEIWYMHBI: HA OCHOBE
aHaJu3a YCJIOBHUA 3aJayM 3alKChIBaTh KPAaTKOE YCIIOBHE,
BBISBJISITh HEJOCTAIONIME WM H30BITOYHBIC JaHHBIC,

BBIOMpAaTh 3aKOHbI W (POpMysbl, HEOOXOIUMBIC IS
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pemieHus,  OpPOBOAWTH  pacdy€Tbl M OLEHUBATh
pPEATUCTUYHOCTh TOJYYEHHOI'O 3HA4YeHHS (HU3UUECKOU

BCJINYHHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXKHO PELIUTb IMPHU
NOMOIIM  (PU3NYECKUX METO/AOB, HCIOJIb3YSl OIKCaHHUE
UCCIICIOBAHUSA, BBIICIHATH IIPOBEPSIEMOE IPEAIOIOKEHHE,
OLICHMBAaTh  NPAaBWIBHOCTh  MOpSAAKAa  NPOBEACHUS
UCCIIEIOBAaHUs, JIeNaThb  BBIBOJABI, HHTEPIPETUPOBATH

pe3yybTaThl HAOJIOIEHU U OTIBITOB

1.9

OPOBOAUTH ONBITBI 1O  HAOMIOAEHUI0  (U3HUECKHUX
SIBICHUN WM (PU3MYECKUX CBOMCTB TE€J: CAMOCTOATEIHHO
cobuparh  yCTaHOBKY M3  HW30BITOYHOTO  Habopa
000py0BaHUs, OMUCHIBATH XOJ] ONBITA U €r0 Pe3yabTaThl,

bopMyITUPOBATH BHIBOJIBI

1.10

NPOBOJIUTH TIPU  HEOOXOAMMOCTH CEPHIO  MPSMBIX
U3MEPCHHI, OTNpeaeNisisi CpeaHee 3HAUYeHUE H3MEpSIeMOi
BETMUYUHBI ((DOKYCHOE pacCTOSTHUE COOMpPAOIICH JIMH3HI),
000CHOBBIBATh BBIOOD criocoba U3MEPEHUS

(u3MepuTenbHOTrO Mpubdopa)

1.11

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3MUECKHUX
BEJIMYMH C UCIOJB30BAHUEM IPSIMBIX HW3MEPEHHUI:
TUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEILHO COOHMpaTh
YCTaHOBKY, ()UKCHPOBAaTh pPE3yJbTAaThl  IMOJIYYCHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE TaOJUIIH
rpaduKoB, JeNaTb  BBIBOJBI [0  pe3yJbTaTtaM

HCCJIICA0BaHMA

1.12

IPOBOANTH KOCBEHHBIC H3MEPEHUS (PU3NISCKUX BEITUYUH:
IJIAaHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBINOJHATH  W3MEPEHUA,  ClEeayd

HpGI[J'IO)KGHHOﬁ HHCTPYKIHH, BBIYUCIIATDH 3HA4YCHUC
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BCJIMYMUHBI U aHAJIU3UPOBATH ITOJIYUCHHBIC PE3YJIbTATHI C

y4€TOM 3aJJaHHOU MOTPELIHOCTU U3MEPEHUIN

1.13

coOJ01aTh MpaBujia TEXHUKUA O€30MacHOCTH MpH padoTe

¢ 1a00paTOpHBIM 000PYIOBAHUEM

1.14

pasznuyaTh OCHOBHbIE MPU3HAKU MU3YYEHHBIX (DU3UUYECKUX
MojJeNiel: MarepuanbHas TOuYKa, aOCOJIOTHO TBEPAOE
T€JI0, TOYEUHbIM HCTOYHUK CBETA, JIy4, TOHKAasl JIMH3A,
IUIAHETapHas MOJENIb  aToMa, HYKJIOHHAas  MOJEINb

dTOMHOT'O sAgJapa

1.15

XapaKTepu30BaTh MPUHLHUNBI  JEWCTBUS  H3YYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA HX
OMHCAHMs, UCTIONB3Ysl 3HAHUS O CBOMCTBaxX (PU3MUECKHUX

SIBJICHUU U H€O6XO}II/IMLIC (1)I/ISI/IIICCKI/IG 3dKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh  CXEMbl M CXEMAaTHUYHBbIE  PUCYHKH
U3YYCHHBIX TEXHUUYECKUX YCTPOWCTB, HW3MEPHUTEIbHBIX
npruOOPOB M TEXHOJOTUYECKUX TPOIECCOB MPHU PEIICHUU
yu4eOHO-TIPAaKTHUECKUX 3a/1ay, ONTUYECKUE CXEMBbl IS
MOCTPOCHHUST M300pakKeHUN B IUJIOCKOM 3€pKajie M

cobuparoriei JTuH3e

1.17

NPUBOAUTH TIpUMEphl  (HaXoAUTh HWHQPOpMAIUIO O
npuMepax) MPaKTHIECKOTO HCIOIb30BaHUS (PU3MUECKUX
3HAHUA B IIOBCCIHEBHOM JKH3HH JJII OOCCIIeUCHHUS
Oe3omacHOCTH TpH  oOpameHun ¢ mnpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbSI U
COOJIFOICHUST HOPM  DKOJIOTHYECKOTO IIOBEJICHUS B

OKPYKAIOIIEN Cpejie

1.18

OCYHICCTBIISITh ~ MOWCK  WH(pOpMaAnuu  PU3NIECKOTO
comepkaHusi B ceth VIHTEpHET, CaMOCTOATEIBHO
dbopmynupysi TOUCKOBBIM  3ampoc, HAXOAUTh IYTH

omnpeniesieHs] JOCTOBEPHOCTH TMOJYy4YeHHON uHMOpManuu
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Ha OCHOBC HMMCIOIIUXCA 3HAHUM U JOITIOJIHUTCIBHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPHU BBINOJIHEHUM Y4YEOHBIX 3aJlaHUl
Hay4YHO-IIONYJISIPHYIO JUTEPATypy (buznyecKoro
COZEpKaHUsl, CIPABOYHBIE MaTEpUAIIbl, PECYPCHI CETHU
WNutepner; Biagers nOpuéMamMu  KOHCIEKTUPOBAHUA
TEeKCcTa, TnpeoOpa3zoBaHus MHPOPMALMM U3  OJHOU

3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3/laBaTh  COOCTBEHHBIE MHCHBMEHHBIE U  YCTHBIC
coOOIIIeHUsI Ha OCHOBE HH(POPMAIUU M3 HECKOJIbKUX
HUCTOYHUKOB  (PU3UYECKOTO  COJICpXKaHUs, MyOJIUYHO
MPE/ICTABIISTh pe3yabTaThl MPOEKTHOMN WIN
HCCIIEOBATENBCKON JIEATEIIBHOCTH, MIPU 3TOM TI'PaAMOTHO
WCIOJIb30BAaTh ~ W3YYEHHBIM  TOHATUWHBIA  amnmapar
u3ydyaeMoro  pasaena (QU3MKA U CONMPOBOXKIATH
BBICTYIUICHUE Tpe3eHTAIlue C y4YETOM OCOOCHHOCTEH

AyaIUuTOpUN CBCPCTHHUKOB

1.21

IIPU BBITIOJTHEHUW YYEOHBIX IMPOEKTOB M HCCIICTOBAHUMA
(bU3UYECKUX TIPOILIECCOB paclpenesaTh OOsI3aHHOCTH B
rpynmne B COOTBETCTBHHU C IIOCTABJICHHBIMM 3aJayaMu,
CIeOUTh 3a  BBIIOJIHEHHMEM IIJIaHA  JICHCTBUHM U
KOPPEKTUPOBATH ero, aJICKBaTHO OIICHUBATH
COOCTBEHHBIH  BKJAJ B  JCATCIBHOCTh  TPYIIIIHI,
BBICTPAUBATh KOMMYHUKAaTUBHOE B3aHMOJICICTBUE,

MPOSIBIISASI TOTOBHOCTDH pa3periaTh KOHGIUKTHI
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pasnena

Kon

IJIEMEHTA

IIpoBepsiemble 3J1€MEHTBI COIEPKAHMS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILETO
MHPA

1.1

dusnka — Hayka O nOpupoae. SBieHus
MIPUPO/IBL. duznueckue SIBIICHUSL:
MEXAHUYECKUE, TEIUIOBBIC, DJJIEKTPUYECKHUE,

MAaromTHbIC, CBCTOBBIC, 3BYKOBBIC

1.2

dusznyeckue BEJIMYMHBI. N3mepenue
dusznuecknx BenuyuH. Ouzndyeckrue MpuoOOPHI.
[TorpemHocTh u3MepeHUl. MexayHapoaHas

CHUCTCMa CIUMHHNI]

1.3

EctecTBeHHOHAY4YHBI ~ METOJ  TO3HAHUA:
HaO0JII0/ICHHEe, TIOCTAaHOBKA HAy4YHOTO BOIpOCaA,
BBIIBIDKCHUE  TUIIOTE3, OKCIEPUMEHT IO
IIPOBEPKE TUIOTE3, 00BsICHEHHE

HAOJII01aEMOTO SIBJICHUS

1.4

Onucanue (QU3NYECKUX SIBICHUN C TOMOIIBIO

MOJEeJIEN

1.5

[IpakTuueckue pabOTHI:

#HHPar###13MepeHne pacCTOSTHUM.
###Par##HtIsmepenne o0BEMA JKUIKOCTH W
TBEPAOTO TENA.

#HHPar###OnpeneneHue pa3MepoB MaJIbIX TeEl.

#HH#Par###l3Mepenue  TeMmrepatypsl  IMpu
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IMOMOIIH KUAKOCTHOI'O TCPMOMETPA N AaTYHKaA

TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEAEHNA O CTPOEHUU

BEIIIECTBA
#H#Par###CrpoeHrue BellecTBa: aTOMbl U
51 MOJIEKYJIBI, 170, pa3sMephl. OnbITHI,
' JTIOKa3bIBAIOIINE JTUCKPETHOE CTpOCHHUE
BEIlECTBA
#HH##Par### ] Bmkenune yactui BemecTBa. CBs3b
2.2 CKOPOCTH JIBUIKEHHUSI YaCTHI] C TeMIEepaTypoHu.
bpoyHoBckoe nBuxenue, 1uddysus
5 B3auMoieiicTBre yacTHIl BEIlEeCTBa:
3 MPUTSKEHUE W OTTATKUBAHUE
#H##HPar### ArperaTHple COCTOSIHHUSI BEILIECTBA:
CTpOEHHE Ta30B, IKHUAKOCTEM © TBEPHABIX
) (KpUCTAIUTMYECKUX) Tel. B3auMocCBs3b MEXKIY
& CBOICTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUAX M HUX AaTOMHO-MOJIEKYJISPHBIM
CTpOEHUEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUI BOIBI
[IpakTraeckue pabOTHI:
#H#Par###0OueHka nuaMeTpa aToMa METOJIOM
psAI0B (¢ ucnonbp3oBaHueM (ororpaduit).
2.6 #AH#Par##HOnbITel IO HAOTIOEHUIO TEIJIOBOTO
paclIMpeHus ra3os.
#HHHPar###OnbIThl 10 00OHAPYKEHUIO JIEUCTBUS
CHJT MOJIEKYJIIPHOTO TIPUTSIKEHUS
JIBIKEHWE 1 B3AUMOJIEMCTBUE TEJI
3.1 Mexannueckoe paBmwxkeHue. PaBHOMEpHOE U
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HCPAaBHOMCPHOC NBHIKCHHUC

3.2

##HPar##HCkopoctb. CpelHssI CKOPOCTb MpH
HEPABHOMEPHOM JABHXEHUU. Pacuér nytu u

BPEMCHU JABUKCHUA

3.3

SABnenue VHEPLUU. 3aKkoH WHEPLUH.
B3anmopeiicTBue Ten Kak IpUYMHA U3MEHEHUS
CKOpPOCTH JBWXKEHUSA Ten. Macca kak mepa

HHCPTHOCTHU TCJIa

3.4

#H#Par###I InoTHOCTH BEILIECTBA. CBs3b
MJIOTHOCTH C KOJIUYECTBOM MOJIEKYJ B €IMHUIIE

00BEMa BerecTna

3.5

Cuna Kak XapaKTEpUCTHKAa B3aWUMOICUCTBUA

TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue

CHUJIBI C ITIOMOIIBIO TMHAMOMCTPA

3.7

#i#Par##sIsneaue TATOTEHUSA u cujia
TsokecTd. Cwiia TSHKECTH Ha JIPYTUX TUTaHeTax.

Bec tena. HeBecomocTth

3.8

Cuna tpenus. TpeHHE CKOJBXKEHUS U TPEHUE

nokosi. Tpenue B Mpupojie U TEXHUKE

3.9

#H#Par###CnoxxeHue Cul, HalpaBJICHHBIX 10

OJHOM IpsIMON. PaBHOAEHCTBYIOIIAS CHIT

3.10

[IpakTuueckue pabOTHI:

Onpenenenue CKOPOCTH PaBHOMEPHOIO
NBWKEHUS (IIapuka B KUAKOCTH, MOJEIH
AIEKTPUYECKOr0 aBTOMOOWISI W Tak Jaliee).
Onpenenenue cpeaHeld CKOPOCTU CKOJIbKEHHS
Opycka WM IIapuKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenue IUIOTHOCTH  TBEPIOro  Tea.
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OneIThl, JIEMOHCTPUPYIOLIUE  3aBHCUMOCTb
pacTspkeHust  (Iepopmanuu) NOpPYKHHBl  OT
IPUIOKEHHOU CUJIBI. OnpIThl,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tela M XapakTepa

COIIPUKACAIOUIUXCS [IOBEPXHOCTEN

du3znyeckue SBICHUS B mpupoac: MNpUMCEPbI

ABWIKCHUS C PA3JIMYHBIMU CKOPOCTAMMU B YKHUBOU

3.11
1 HEXKUBOU mpupoae, ﬂeﬁCTBHC CWJIbl TPCHUSA B
mpupoaAc U TCXHUKE
TexHuueckue yCTPOﬁCTBaI AUHAMOMCTD,
3.12
IIOAIIMNITHU KN

JIABJIEHUE TBEP/IBIX TEJI, )KMJIKOCTEU U TA30B

4.1

JlaBneHue TBEPIOTO Tena. CrocoOsbl

YMCHBIICHUA U YBCIINYCHUA TaBJICHUA

4.2

I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHU Ira3a OT

00BEMa, TemmepaTypbl

4.3

[lepenaua  nmaBiaeHus: TBEPABIMM  TEJIAMH,
JKUOKOCTAIMH H TrasaMu. 3akoH Ilackais.

IIneBMaTHyeckrue MalIMHBI

4.4

3aBUCUMOCTh  JABJIEHHS  JKUJIKOCTH  OT
ryouHsl.  ['WapocTaTHyeckuid  mapaaokc.
CooOmatomuecss cocyabl. [ mapaBinuueckue

MCXaHU3MBbI

4.5

AtMocdepa 3eman u atMochepHOE IaBICHHE.
[TpyunHbI CYLLECTBOBaHUSA BO3AYyLIHOM
obomoukn  3emsn.  Oneir  Toppuuemnnu.
3aBUCUMOCTh aTMOC(EpHOro JaBICHHUS OT

BBICOTBI HAJl YPOBHCM MOPA
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4.6

N3mepenne aTMoc(hepHOro JaBIICHUSI.
[IpuGopsr ans wu3MepeHuss aTMocHepHOTo

JaBJICHUSA

4.7

JlelicTBrE KUJIKOCTU U Ira3a Ha IOIPYKEHHOE B
HUX Teno. BelTankuparomas (apXxumenaoBa)

cuna. 3akoH Apxumena

4.8

[ImaBanue ten. Bo3ayxoriaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTU Beca Tejla B BOJIE
OT 00BEMa MOTPYKEHHOM B KUIKOCTh HaCTH
tena. OmnpenesneHue BBITAJIKUBAIONICH CHUJIBI,
JNEUCTBYIOLIE HAa TeElo, IOrpy:KEHHOE B
YKUJIKOCTb. ITpoBepka HE3aBHUCUMOCTH
BBITUIKUBAIONIEH CUJIbI, IEMCTBYIOIIECH HA TEJIO
B KMAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOLIHE 3aBUCUMOCTD
BBITAUIKUBAIOIIEH CHUJIbI, IEMCTBYIOIIECH HA TEJIO
B JKHAKOCTH, OT O0O0BEMa TOTPYyKEHHOH B
JKAJIKOCTh 4YacTH Tela M OT IUIOTHOCTH
x)unakoctu. KoHcTpynpoBanue apeomMerpa Wiu
KOHCTPYUPOBAHHUE JIOAKH M OIpeaeiicHue €€

rpy30H04bEMHOCTH

4.10

@u3nyecKue SBICHUS B IMPUPOAE: BIHSHUE
aTMOC(EepHOTO JaBJICHUS HA KUBOM OpPraHU3M,

TUTaBaHUE PHIO

4.11

TexHuueckne yCTpPOWCTBA: COOOUIAOIINECS
COCY/IbI, YCTPOUCTBO BOJIOIPOBO/IA,
TUAPABIMYECKUN Mpecc, MaHOMETpP, OapoMeTp,

BBICOTOMED, MOPIIHEBOM HACOC, aPEOMETP

PABOTA, MOIIIHOCTD, SHEPT U
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5.1

Mexanuueckasi pabota

5.2

Mexaanueckasgs MOITHOCTD

5.3

[IpocTeie MEXaHHU3MBI: phlyar, 010K,
HaKJIOHHasA IUIOCKOCTh. [IpaBuiio paBHOBeEcHs

pblyara

5.4

[IpyumeHeHNE MpaBWIa PABHOBECHS pblUara K

0JIOKY

5.5

«3o0150TO€E MpaBuiio» MexaHuku. Koadduuuent
MOJIE3HOr0 JAeHCTBUS MexaHu3MoB. Ilpocteie

MCXaHU3MBbI B 6BITy 1 TCXHHUKC

5.6

HOTGHIII/IaJ'IBHaSI OHCPIUM TCJa, IMOAHATOIO Hal

3emuéi

5.7

Kuneruueckas OHCPTIUA

5.8

[Tonnas MCXaHHU4YCCKasa OHCPIHU. 3aKoH
U3MCHCHUA HU  COXPAHCHUSA MEXaHUYECKOU

OHCPIUHU

5.9

[MpakTuyeckue paboOTHI:

###Par##HOnpenenenue paboThl CUITBI TPEHUS
Ipyd pPABHOMEPHOM JABWKEHHHM Tella MO
FOPU3OHTAIIBHOM MOBEPXHOCTU. MccieqoBanue
YCJIOBUM paBHOBECHs pbluara. M3mepenue
KII/] nHaknonHo#M mmockocTr. M3ydyeHne 3akoHa

COXpaHCHUA MEXaHMYECKOU OHCPIUun

5.10

@u3nyecKue SBICHUS B NPUPOJE: pbIYaru B

TCJIC YCJIOBCKA

5.11

TexHnueckne yCTpOWCTBA: pblyar, NOJABUKHBIN
151 HETIOIBUKHBIN 0J10KH, HAaKJIOHHAas

IIJIIOCKOCTD, IIPOCTBIC MCXAHU3MEI B 6BITy
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8 KUIIACC

Kona Kon
IIpoBepsieMble 3J1eMeHThI COIEPKAHUS
pa3nena | 3jeMeHTa
TEITJIOBBIE ABJIEHUA
OcHOBHBIE MOJI0KCHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpPUU CTPOCHUS BEIIECTBA.
6.1 Macca wu pasmepbl  MojeKkyl.  OmbIThI,
MOATBEPXKIAIONIAE  OCHOBHBIE  TOJIOXKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOpUH
Mogenu TBEPAOTO, KUAKOTO W Ta3000pa3HOro
6.2 cocTostHUM BemecTBa. Kpucramimueckue u
amop(dHbIe Tena
OOBsicHEHME CBOWCTB Ta30B, JXKHIAKOCTEH W
6.3 TBEPABIX TE€I HA  OCHOBE  IOJOXKEHUM
MOJIEKYJIIPHOKUHETUYECKON TEOpUHU
0 6.4 CmauuBaHue U KaWUIAPHBIC SIBICHUS
6.5 TernmoBoe paclIMpeHre U CKaTHe
- Temneparypa. CBsizb  TeMmmepaTypbl  CO
' CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHII
Buytpennss sHeprus. CrocoObl H3MEHEHUS
6.7 BHYTPEHHEH DSHEPruM: Terulonepegaya H
COBEpIIICHHE PaOOTHI
68 Buael temonepenauu:  TEMIONPOBOIHOCTD,
' KOHBEKIIHS, U3TyYCHUE
6.9 KonnuecTBo TEILIOTHI. VY nenvHas
' TEIIOEMKOCTD BEIIECTBA
6.10 TermmooOMEH W TEIJIOBOE  pPaBHOBECHE.
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YpaBHeHHE TENIOBOrO OajaHca

6.11

IInaBnenue n OTBCPACBAHHUC KPHUCTAITIMICCKUX

BCIIECCTB. ¥ ACNIbHAS TEIJIOTA IJIABICHUS

6.12

[TapooGpazoBanue u koHeHcalus. Mcnapenue.
Kunenue. VY nenvHas TEIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPHI

KHIICHUA OT aTMOC(I)CpHOI‘O JdaBJICHUA

6.13

BnaxuocTs BO31yXxa

6.14

DHeprus TOIJINBA. VY nenbHas TeIUI0Ta

CrOpaHus

6.15

[IpuHnMnel  paGoOThl  TEIUIOBBIX JIBUTATENCH
KIIJ TenmoBoro  aBuraress.  TerioBbIe

JIBUTATEJIN U 3al[UTa OKPY>KAIOIIEH Cpeabl

6.16

3aKoH COXpaHCHUA M IIPCBPAIICHUA SHCPIrUU B

TCIUIOBBIX ITpOLCCCax

6.17

[IpakTraeckue pabOTHI:

HHHPar##HOnbITHL 10 0OHAPY)KEHUIO JEHCTBUSA
CHJI MOJICKYJISPHOTO TIPUTSHKEHUS.
#H#Par###OnbI T 10 BBIPAIIIMBAHUIO
KPUCTAJVIOB TTIOBAPEHHOM COJIM WJIM caxapa.
#HH#HPar###OnBITEl 10 HAOJIOIEHUIO TEIIJIOBOTO
pacIMpeHus ra3oB, )KUJIKOCTEH U TBEPBIX TEI.
#H#HPar###OnpeneneHue JaBjieHUsS BO3AyXa B
OaJIOHE IIIpHIIA.

#H##HPar###OnbIThI, JIEMOHCTPHUPYIOIIUE
3aBHCHMOCTH JaBJICHUS BO3JIyXa OT €ro o0béma
Y HarpeBaHUs WM OXJIAXKICHUS.

#H#Par###lIpoepka  rumore3bl  JIMHEHHOM
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3aBHCHMOCTH JJIMHBI CTOJIOMKA >XKHUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATypPHhl.
#HH#HPar###Habmonenmne W3MCHEHHUS
BHYTPEHHEW OJHEpPruu Teja B pe3yJbTare
TeIIonepeau U paboThl BHEIITHUX CHIIL.
##H#Par##H#ccnenoBanue SIBJICHHS
TEIJI000MeHa MPU CMENIMBAHUU XOJOJHOU U
ropsiueu BOJBI.

#H#Par###OnpeaeneHue KOJIMYECTBA TEIUIOTHI,
MOJIY4EHHOTO BOJIOW TMPU TEIMJIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITUJIUH]IPOM.
#H#Par###OnpeneneHue yACIbHOU

TEIJIOEMKOCTH BEILICCTBA.

#HPar###lccnenosanue npoiecca
HCIIapeHus.
#H#Par####Onpenenenue OTHOCUTEJILHOMN

BJIQXKHOCTH BO3]IyXa.
#H#HPar###OnpeneneHre  yJIeJbHOM  TEMJIOTHI

IIJIaBJICHUA JIbJA.

dusnyeckue SBJICHUS B IIpUpoLE:
IIOBEPXHOCTHOE HATSKEHUE W KalWJUISPHBIC

ABJIICHHUA B IIPUPOAC, KPHUCTAJLIBI B IIPHUPOAC,

°18 uznyuyenne CorHIla, 3aMep3aHue BOJOEMOB,
MOpCKHE OpHu3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHEsl, CHeTa.
TexHnueckue YCTPOMCTBA: KaIlluJUISPBI,
6.19 PUMEPBI UCIIOJIB30BaHUs KpUCTAJJIOB,
KUIKOCTHBIN TEPMOMETD, TATIAK
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TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THIPOMETpBI, TCUXPOMETp, MapoBas

TypOuHa, ABUTATEIb BHYTPEHHETO CTOPAHMS.

DJIEKTPUUYECKUE U MAT'HUTHBIE ABJIEHWA

7.1

OnexTpuszanus Tenl. [[Ba poja 3IEKTPUYECKUX

3apsIJIOB

7.2

BzaumogelictBue  3apsKEHHBIX — TEI.  3aKOH
Kynona (3aBUCMMOCTH CHIIBI B3aUMOJCHCTBHS
3apSOKEHHBIX TEJI OT BEJIMYUHBI 3apsiioB U

PACCTOSTHUS MEK]1y TEJIaMH )

7.3

DIEKTPUUECKOE noJe. Hanpsik€HHOCTB
3IEKTPUYECKOTO HOJIA. [TpuHIUn
CYNEpIO3ULIUA  DJIEKTPUYECKUX Toyie (Ha

KaueCTBEHHOM ypOBHE)

7.4

Hocurenu ANEKTPUUECKUX 3apsiJIOB.
DneMeHTapHbIN AIEKTPUUECKHI 3apsi.

Crtpoenue aroma. [IpoBOTHUKY U TUAIEKTPUKU

7.5

3aK0H COXpaHEHUS PIECKTPUUECKOTO 3apsiaa

7.6

DNEKTPUYECKUN TOK. Y CIIOBHS CYILIECTBOBAHUS
IIEKTPUYECKOTO TOKA. Hctounukn

ITOCTOAHHOI'O TOKa

1.7

JIecTBUSI DJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUIN TOK

B X KNAKOCTAX M rasax

7.8

DnekTpruyeckas LETb. Cuna TOKA.

DneKkTpuuecKoe HanpsiKeHUe

7.9

ComnpoTruBieHne  MPOBOJHHUKA. VY nenbHOE
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COIIPOTHUBIICHUC BCHICCTBA

7.10

3akoH OMa 1 y4acTKa Lenu

7.11

ITocnenoBarenbHOE u mapauiCJIibHOC

COCAUMHCHUC ITPOBOJHUKOB

7.12

PaGota ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

3akoH J[xxoyns — JleHua

7.13

DOnexkTpuyeckue  Lend W [NoTpedurtenu
anekTpuuecko sHeprun B ObiTy. KopoTkoe

3aMBbIKaHUC

7.14

[locTOssHHEBIE MAaTrHUTBHI. B3aumonericTBue

IIOCTOAHHBIX MarHUTOB

7.15

MarautHoe mosie. MarHuTHOE I10JI€ 3eMJId |

CIr'0 3HAYCHHUC JJIA )KM3HHU Ha 3emie

7.16

OneIT Opcrena. MarsutHoe [10JIE
AIIEKTPUUYECKOTO TOKa. [Tpumenenue

QJICKTPOMArduTOB B TCXHUKC

7.17

JlericTBME MAarHWTHOTO IIOJI HA MPOBOJHUK C
TOKOM. DJIEKTPOJBUTraTENIb MOCTOSIHHOTO TOKA.
Hcnionb3oBanue BJICKTPOJIBUTATENIEN B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

Onbitel @apajnes. SABieHUE IEKTPOMArHUTHOM

naaykuuu. [IpaBuno Jlenna

7.19

Onekrporeneparop.  CrocoObl  TONYYEHHUS
AIEKTPUUICCKONU DHEPTHH. DIJICKTPOCTAHIIMU Ha

BO300HOBJISIEMBIX UCTOUHUKAX OHCPIun

7.20

[TpakTuyeckue pabOTHI:

OMBITEL IO Ha6JIIOI[eHI/IIO QJICKTpHU3alH TCJI
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UHAYKLIWEH U IPU COMTPUKOCHOBEHUH.
HccnenoBanue AEUCTBUSA 3JIEKTPUUECKOIO OIS
Ha MPOBOJHUKHU U AUIICKTPUKH.

COopka u mpoBepka pabOTHI AIEKTPUUYECKOM
[IETH MIOCTOSIHHOTO TOKA.

W3MepeHue u peryiupoBaHue CUIIbI TOKA.
M3Mepenne u peryaupoBaHue HAMPSKCHUS.
HccnenoBanue 3aBUCUMOCTH  CHUJIBI  TOKa,
UAYUIETO 4Yepe3 Pe3UCTOp, OT CONMPOTHBICHUS
pEe3UCTOpPA U HAIIPSKEHUSI HA PE3UCTOPE.
OmnbITE, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH
AIIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJTHHUKA
OT €ro JUIMHBI, IJIOIIA1 MONEPEUYHOTO CEYCHUS
U MaTepHana.

[IpoBepka mpaBWIa CIOXKEHUS HAIPSKEHUN
OpU  TOCJIEeN0BATEILHOM COEIUHEHUU JBYX
pesuctopoB. [IpoBepka npaBuia A CUIbI TOKA
Opy TMapayieIbHOM COCJAMHEHHH PE3UCTOPOB.
Omnpenenenue padbOTHI DJIEKTPUYECKOTO TOKA,
uaymero depes  pesuctop. OmnpeneneHue
MOIITHOCTHU 3JIEKTPUYECKOTr0 TOKa, BBLAEISAEMOI
Ha pesucrope. HccienoBanue 3aBUCHMOCTH
CWJIbl TOKa, WAYIIEr0 4epe3 JIaMIIOUKy, OT
HanpsbkeHust Ha Hei. Omnpenenenue KIIJ
HarpeBaTens.  lccnemoBaHume — MarHUTHOTO
B3aUMOJICHCTBUA  TIOCTOSHHBIX  MAarHUTOB.
W3ydyeHne MarHUTHOTO TOJNS TOCTOSTHHBIX

MAaraviToOB IIpU UX O6’beI[I/IHeHI/II/I " Pa3aciaCHUM.
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HccnenoBanue NEUCTBUS DIEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI
B3aMMOJICUCTBUA KAaTyLIKH C TOKOM UM MarHura
OT CHJIBI TOKA M HAIpPaBJICHUs TOKA B KaTYIIKE.
N3yyeHne nOeUCTBUAST MAarHUTHOTO TIOJS  Ha
MpPOBOAHUK C TOKOM. KoHcTpyupoBanue wu
M3y4YEHHUE paboThl BJICKTPOBUTATES.
N3mepenue KIIA AJIEKTPOABUTaTEIbHOU
yCTaHOBKH. OMBITHI 10 UCCIEAOBAHUIO SIBICHUS
AJIEKTPOMArHUTHOM HWHIYKIMU: MCCIIECIOBaHUE
U3MEHCHUM 3HAYCHUS u HAIpPaBIICHUS

HHAYKIIUOHHOI'O TOKa

du3nyecKue SABJICHUS B mpupoac:

QJICKTPHUICCKUC SABJICHUA B aTMOC(i)epC,

AIEKTPUYECTBO KUBBIX OpraHU3MOB,
7.21
MarHuTHOE 1oJjie 3emid, Ipeid MmoaocoB, POib
MarHuTHOIO TOJIA JJIg JKU3HM Ha 3eMile,
HOJISIPHOE CUSIHUE
TexHuyecknue  yCTpOWCTBA:  BJIEKTPOCKOIL,
aMIlepMeTp, BOJIBTMETpP, PEOCTAT, CUYETUUK
DIEKTPUYECKOU DHEPTUH,
AIEKTPOOCBETUTEIIBHBIC puoOOPHI,
7.22 HarpeBaTeIbHbIE AJEKTPONPUOOPHI (IPUMEPHI),

QJICKTPHUICCKHUC NpCaoOXpaHUTCIIN,
QJICKTPOMArHuT, QJICKTPOABUIaTCIIb
IMOCTOAHHOI'O TOKa, ICHCPATOP IMOCTOAHHOI'O

TOKa
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9 KUIIACC

Kon Kon
[IpoBepsieMble 37IEMEHTHI COICPKAHUS
paszena 3JeMEHTa
MEXAHUWYECKUE SABJIEHUA

MexaHnuueckoe JBIKEHHE. MarepuanbHas

51 Touka. Cuctema oTcuéTa

8.2 OTHOCUTETHLHOCTh MEXaHUYECKOTO JBUKCHUS

8.3 PaBHOMEpHOE TIPSIMOTMHENHOE ABUKCHHE
###Par##HHepaBHoMepHOe  MpsSMOIMHEHHOE

8.4 nBwkeHre. CpenHssi 1 MTHOBEHHAsl CKOPOCTh
TeJa TP HEPABHOMEPHOM JIBHXKCHHUH
Yckopenue. PaBHOyCKOpEHHOE

55 NPSMOJIMHENHOE JBUKECHHE
#H#Par###CBo0o1HOE MaJicHUeE. OIBITEI

5.0 [Nanunes

8 #H##Par###PaBHoMepHOE JIBUYKEHHE o

okpyxHocTH. [lepuoa u dactoTa oOpalieHus.

8.1 JluneriHas 151 yIJI0Bast CKOPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHUE

8.8 [lepBebiit 3akoH HproToHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpetuit 3akoH HeroTOoHA

8.11 #HH##Par###1 [puHuMn CynepIrio3uliuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par###Cuna  TpeHMs:  cwia  TpEeHus

8.13 CKOJIbXKEHHUSI, CUJIa TPEHUsI TMOKOs, Apyrue
BU/JIbI TPEHUS
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#H#Par###Cuna TSKECTU U 3aKOH BCEMUPHOTO

5.14 TATOTEHHs. Y CKOPEHHE CBOOOIHOTO MaACHHS
JBmxenne maner Bokpyr Connua. llepas
8.15 KOCMUYecKasg cKopocTb. HeBecoMocTs u
neperpy3Ku
8.16 PaBHOBecue MaTepUalbHON TOYKH.
' AOCOIIOTHO TBEPAOE TEIO
###Par###PapHoBecue  TBEPAOTO Telma ¢
8.17 3aKpeIIEHHON ochbio  BpamieHus. MomeHT
cuibl. LlenTp TshxecTn
Nmnynec  tema.  M3mMeHeHue  umiIysbca.
8.18
Nmnynsc cuiibl
8.19 3aK0H COXpaHECHUS UMITYJIbCa
8.20 #H#H#Par###Peak THBHOE IBUKEHUE
8.21 Mexanuueckasi paboTa ¥ MOIIIHOCTh
892 PaGota cun TsKecTH, YHPYrocTd, TPEHUS.
' CBsi3b SHEPTrUU U PabOTHI
893 [ToTenuuanbHast SHEPTUA Tesa, TOHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHtuanbHast JHEPTUSI CHKATOU MPYKUHBI
g o5 #H#Par###Kunetnueckas sHeprusa. Teopema o
' KUHETUYECKON SHEPTUU
HHHPar###3aKkoH COXpaHEHUS MEXaHHYEeCKOH
8.26
DHEPTUU
[TpakTuyeckue pabOTHI:
Omnpenenenue cpeHeld CKOPOCTH CKOJIBKEHUS
8.27 OpyCKa WM ABUKEHHUSI IIAPUKA IO HAKIOHHOM

mwiockocTd. OnpeneneHnue YCKOpPEHUs Tena

IIPU  PABHOYCKOPEHHOM  JBHXKEHUU  TIO
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HAKJIOHHOM IIJIOCKOCTHU.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU
Opyd  PaBHOYCKOPEHHOM  JBMXKEHUH  0e€3
HAYJIbHOW CKOPOCTH.

[IpoBepka TUNOTE3bI: eciu npu
PaBHOYCKOPEHHOM JIBJKEHUU 0€3 HadalbHOM
CKOPOCTH IYTH OTHOCSITCS KaK Psifi HEUETHBIX
YUCEN, TO COOTBETCTBYIOIIME MPOMEXKYTKH
BPEMEHH OJIMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CUJIbl  TPEHMS
CKOJIBXKEHHUSI OT CHJIBl HOPMAJIBHOTO JIaBJICHUSI.
Onpenenenue ko3¢ duirenTa TPEHUS
CKOJIb)KEHUSI. Onpenenenue KECTKOCTH
npyxuHbl. OnpeneneHue padoThl CUIIbI TPEHUS
IIPU  PABHOMEPHOM  JIBMOKEHMM Tela IO
TOPU3OHTAIIBHON MOBEepXHOCTU. OnpeneneHue
paboThI CHIIBI YIPYTOCTH MPHU MOABEME Tpy3a ¢
VICIIOJIb30BAHUEM HEIIOJIBUKHOIO 151

[MOJABHAKHOTO OJIOKOB

@du3nyecKkue SABJICHUS B NPUPOJE: NMPUIIUBBI U

OTJIMBBI, JABHKCHUC IIJIAHET ComHeunon

5.28 CHUCTEMBI, PCEAKTHUBHOE JIBIDKCHHUE IKHUBBIX
OpraHU3MOB
TexHnueckue YCTPOMCTBA: CIIUAOMETD,
8.29 ATYUKHA ITOJIOKECHHS, paccTosTHUS 5

YCKOPEHHUSI, PAKETHI

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHbI

9.1

KonebarenpHoe JIBUKCHUE. OCHOBHBIC
XapaKTEPUCTUKU KOJICOAHMI: MEPHO/I, 4acTOTa,

aMIllINTyaa
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9.2

MareMaTu4eckui W MNPY>KUHHBIA MasATHUKHU.
[IpeBpalieHne 3HEpruv NpH KOJIEOATEIHLHOM

ABHUKCHUUN

9.3

3aryxatomiue — kosneOaHus.  BbIHYXIeHHBIE

koJicOauus. Pe3sonanc

9.4

MexaHnueckue BOJIHBL. CgoiicTBa
MEXaHWU4YecKux  BOdH.  [IpogonbHble U
MOINEpPEYHbIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHU4eCKUEe BOJIHBI B

TBEPJIOM TeEJIE€, CEUCMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTh U BbICOTa 3ByKa. OTpaxkeHue

3ByKa

9.6

NndpasByk u ynpTpa3zByk

9.7

[MpakTuueckue paboOTHI:

OmnpeneneHue 4acTOThl U Mepuojaa KoseOaHuu
MaTeMaTHYECKOTO MasITHUKA.

OmnpeneneHue 4acTOThl U Mepuojaa KoseOaHun
NPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH nepuozaa
KoieO0aHMi MOJBEHICHHOTO K HHUTHU Tpy3a OT
IuHBl HUTH. HccnegoBaHue 3aBHCHUMOCTH
neproja KojeOaHWil TpPYKHHHOTO MasTHUKA
oT Macchl rpysa. [IpoBepka He3aBUCHUMOCTH
neproja KoieGaHuW Tpy3a, MOABEHICHHOTO K
HUTH, OT MAcCChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepeHne yCKopeHus: CBOOOTHOTO T ICHUS

9.8

du3nuecKue SBJICHUS B npupoac: BOCIIPHUATUC
3BYKOB JKNBOTHBIMH, 3CMIICTPACCHUC,

CEMCMHUYECKHE BOJHBI, [[yHAMU, 3XO

9.9

TexHnueckue YCTPOMCTBA: 3XO0JIOT,
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UCIIOJIb30BaHUE  YJIbTpa3Byka B ObITY U

TCXHHUKEC

OJIEKTPOMAI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 DNEeKTPOMarHuTHOE ToJie. DNEKTPOMAarHUTHBIE
' BOJIHBI. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJH
10.2 [IIxana 3J1eKTPOMarHUTHHIX BOJIH
103 DnexkTpoMarHutHas npupoja csera. CKOpocThb
' cBeTa. BoiHOBBIE CBOMCTBA CBETA
10 [Ipaktruueckue paboOTHI:
10.4 N3ydeHne cBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C
MOMOIIBI0 MOOUIIBLHOTO TeedoHa
dusnyeckue SABJICHUSA B pUpOJIE:
105 OuoJIornYecKoe neicTBre BUIUMOTO,
' yIbTPaduOIETOBOIO U PEHTT€HOBCKOTO
W3IyYEHUN
10.6 TexHuueckre YCTpPOWCTBAa: HCHOJIb30BAHHE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H
CBETOBBGIE SABJIEHUA
11.1 JlyueBast mozaenb cBeta. ICTOUHMKM CBETa
11.2 [IpssMOIMHENHOE pacIpOCTPaHEHHUE CBETA
Otpaxxenne cseta. Ilnockoe 3epkano. 3aKoH
11.3
OTpaXCHUS CBETA
11 114 [Ipenominenne cBeTa. 3aKOH IPEIOMIIEHUS
' ceeta. [loHOE BHYyTpEeHHEE OTpaKeHUE CBETa
11.5 JInnza. Xon mydeit B TuH3E
116 OnTuueckas cucrema doToamnmapara,
' MUKpPOCKOIA U TeJIeCKOIa
11.7 ['ma3 kak onrtuyeckas cucrema. bau3opykocTsb
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" JaJIbHO30PKOCTb

11.8

Pa3znoxenue Genoro ceera B cnekTp. ONbITHI
Heiotona. CrokeHne CHEKTpadbHBIX IBETOB.

Jucnepcus csera

11.9

[TpakTuueckue pabOTHI:
#H#Par###lccneqoBanue 3aBUCMMOCTH  yTjia
OTpa)X€HUsI CBETOBOTO JIyya OT yriia najeHusl.
#HHPar##H Nzyuenue XapaKTepPUCTUK
U300paKeHus MpeaMeTa B TUIOCKOM 3epKalie.
#H#Par###lccneqoBanue 3aBUCMMOCTH  yTjia
NpEeJIOMJICHHs] CBETOBOIO Jiyda OT YIJia
naJieHus] Ha TPAHUIIE «BO3/YX — CTEKIION.
#e#Par##Ht lonyyenue N300paXKeHu C
MOMOIIBIO COOUPAOIIEH JTUH3HI.
#H#Par###Onpenenenue ¢dboKyCcHOro
PACCTOSIHUSL M ONTHUYECKOM CUIIBI cOOMparomen
JIH3BI.

HHAPar###OnbITEL  TI0  pa3IoKEHUIO Oesoro
CBETa B CIEKTP.

#HHPar###0OnbpITEl 110  BOCHPHUATHIO  I[BETA
OpeIMETOB TMpu HX HAOTIONEHUU uepes

I[BETOBBIC (PHIIBTPHI

11.10

duU3NUEeCKUE SBICHUSA B MPHUPOJE: 3aTMEHUS
Conmnma u JlyHbl, 11BeTa TeJ, ONTHUYECKUE

sBieHus B atMmocepe (1Bet HebOa, pedpakius,

pajayra, MUPax)

11.11

TexHnueckne yCTpPOWCTBA: OYKH, IEPUCKOI,

dboToanmapar, ONTHYESCKHUE CBETOBOIBI

12

KBAHTOBBIE SBJIEHUA

12.1

Omneitel Pezepdopna u mianetapHass MoOJEb
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aroma. Monens atoma bopa

HCHYCKaHI/Ie H TIIOTJIOICHHE CBC€TAa aTOMOM.

e KBanTebl. JInHENYaTBIE CIEKTPHI
PannoaktuBHOCTh. Anbda, OeTa- W ramma-

12.3
W3JIy4YCHUS

124 Crpoenue atomHoro siapa. HykinonHast Mojienb

' aTOMHOTO sifpa. M3otombl
125 PagnoaktuBHbie  mpeBpamienus.  llepuon
' nojypacnaja aTOMHBIX SIIEP
196 SnepHble  peakiuu. 3aKOHbBI COXPaHEHUS
' 3apsiI0BOrO MU MaCCOBOT'O YHUCE
DHeprus CBA3M aTOMHBIX sAnep. CBsi3b Macchl U

12.7
SHEpPruu

128 Peakuuu cunTesa u nenenus anep. MictTouHuku

' sHeprun ConHIa U 3BE3]
Snepnas SHEPTETHUKA. JleiicTBue

12.9 paauOaKTUBHBIX  M3Jy4€HUHM HA  JKUBBIC
OpraHU3Mbl
[IpakTraeckue pabOTHI:

HaOmroieHue  CIUIOMIHBIX W JIMHEWYATHIX
CIIEKTPOB U3JIy4YCHUS.

12.10 HccnegoBaHue TPEKOB: U3MEPEHUE HHEPrUU
YacTUII 1O  TOPMO3HOMY myTH (MO
dboTorpadusim).

N3mepenue paanoakTuBHOToO ¢poHa
dusnyeckue SIBJICHUSI B MPUPOAE:

1911 €CTECTBEHHBIN PaIHOaKTUBHBIN ¢oH,

' KOCMHUYECKHUE Jy4H, PaIHOAKTUBHOE

V3JIy4YCHUE NPUPOJHBIX MHUHEPAJIOB, JECUCTBUE
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paaruOaKTUBHBIX HBqueHHﬁ Ha OpraHu3mM

YCJIOBCKA

TexHuueckue  yCTpOMCTBA:  CHEKTPOCKOI,
12.12 VH]IUBUyaJIbHbBIN TO3UMETD, Kamepa

Bunbscona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemblie TPeOOBaHMSI K MPeAMETHBIM
pe3yJibTaTamM 0a30BOr0 YPOBHSI OCBOEHUS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 0011Ier0
o0pasoBanus Ha ocHOBe PI'OC

[lonumanue ponu QUMK B HAYYHOM KapTHMHE MHpA;
chOpMHpPOBAaHHOCTh  0a30BBIX  MPEACTABICHUM O
3aKOHOMEpPHOM CBA3M W TIO3HABAEMOCTHU  SIBIICHUU
OpUPOABI, O POJU DKCHEpUMEHTa B  (QU3HKE, O
cuctemooOpaszyromieit  ponu  (GU3MKA B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJOruH, 00
ABOJIIOIUU (PU3NYECKUX 3HAHUN M UX POJIU B IEIOCTHOM
€CTECTBEHHOHAYyYHOW  KapTUHE MuUpa, O  BKJIaJe
POCCHICKUX U 3apyO0ekKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA,

Pa3BUTUC TCXHUKH U TEXHOJIOTUM

3HaHus O BHJAX Marepud (BEIIECTBO M TIOJE), O
JMBIDKCHUHM KaK CIoco0€ CYIIEeCTBOBAaHUS MaTepuu, 00
ATOMHO-MOJICKYJIIPHOM TEOpUU CTPOCHHUS BEIIECTBA, O
busnueckon CYLLHOCTH SIBJICHUU IPUPOIbI
(MEXaHMYECKUX, TEIUIOBBIX, O3JIEKTPOMArHUTHBIX H
KBaHTOBBIX); YMEHUE pa3INyYaTh SBICHUS MO OMHCAHUIO
UX XapaKTEpPHbIX CBONCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIUX  JTaHHOE  (DU3UYECKOE  SIBIICHHUE;
YyMEHUE  paclo3HaBaTh  MPOSIBICHUE  H3YYEHHBIX
¢dbu3HUeCKUX SBJICHUN B OKPYKAIOIIEM MUPE, BBIICIAS HX

CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH)
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Brmanenne  ocHOBaMM  NOHATMHWHOIO  ammapara |
CUMBOJIMYECKOTO SI3bIKa (PU3UKHU M UCIIOJIb30BAHUE UX JJIS
pemieHust y4eOHBIX 3aJa4d; YMEHHUE XapaKTepU30BaATh
CBOICTBAa Tei, (QU3NYECKHE SIBICHUS UM IPOLECCHI,

HCII0JIB3Ys (bYHI[aMGHTaHBHBIe N OMITUPUYICCKHEC 3aKOHBI

YMeHue OnucChiBaTh H3YYEHHBIE CBOMCTBA TEI U

q)HSHqCCKI/Ie SBJICHUA, UCIIOJIb3YA (1)I/ISI/IIICCKI/IC BCIIMYNHBI

Branenne ocHOBaMHM METOJIOB HAYYHOI'O MO3HAHHUSA C
yu€ToM cOONIOIeHHsT TpaBWi  0Oe30macHOro Tpyja:
HaOMo1eHne PU3NYECKUX SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M3 JaHHOro Habopa oOOpyAOBaHHS TIO
WHCTPYKIIMH, OMMCHIBATH XOJ ONbITa M 3alHCHIBATH €0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIHI;

IPOBEACHUE TMPSAMBIX M  KOCBEHHBIX  HM3MEpPEHHI
bu3MUeCKUX BEJIIMYUH: YMEHUE TIAaHUPOBATH U3MEPEHUS,
CaMOCTOSITEJILHO coOupaTh AKCIEPUMEHTAIBHYIO
YCTAHOBKY 10 HWHCTPYKIMH, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI U aHAJU3HPOBATH IOJIYYEHHBIE PE3YIbTAThI C
YYETOM 3aJJaHHOM MTOTPENIHOCTH PE3YIbTaTOB U3MEPECHUN;
IPOBEACHUE HECJIOKHBIX AKCIEPUMEHTAIBHBIX
VCCIIEJOBAaHUN; CaMOCTOSITEIIbHO cobupatb
DKCIIEPUMEHTAIBHYIO YCTaHOBKY " IPOBOAUTH
UCCIIEJOBAaHUE 10 WHCTPYKIIUH, MIPEACTABIATh
HOJyYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYHH B BUJE
TabauI ¥ TrpaQUKOB, YUYUTHIBATH MOTPEIIHOCTH, JE1aTh

BBIBOJEGI 11O PE3YyJIbTaTaM HMCCIICAOBAHUA

[TornmaHue XapakTEpPHBIX CBOMCTB (PM3UYECKUX MOJIETIEH
(MaTepuaibHasi TOUKa, a0COIMIOTHO TBEPAOE TEI0, MOAEIH

CTPOCHUA I'a30B, )KHI[KOCTCﬁ n TBépI[I)IX TSI, INTaHCTapHAasA

86




MOJICJIb aTOMa4, HYKJIOHHas MOJICJIb aTOMHOI'O ;mpa) u
YMCHUC IIPUMCHATH HUX JJIA 0O0BSICHCHMS (1)I/I3I/I‘-IGCKI/IX

IPOIIECCOB

YMeHue oOBACHATH (PU3MYECKHE MPOLECCHl M CBOWCTBA
T€l1, B TOM YHUCJI€ U B KOHTEKCTE CHUTyalud MNPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBIABISATH
NPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C
OMOpoi Ha W3Y4YEHHbIE CBOMCTBA (PU3MYECKUX SIBICHUIA,

(1)I/ISI/I‘{€CKI/I€ 3dKOHBbI, 3dKOHOMCPHOCTHU U MOJICIIN

YMeHue pemath pacuéTHble 3amaun (Ha Oaze 2 — 3
YpaBHEHMI),  HUCIOJB3Ys  3aKOHBI U (POpMYIBI,
CBSA3BIBAIONINE (DU3MYECKUE BEIMYMHBI, B YACTHOCTH,
3aMHUChIBATh ~ KPAaTKOE  YCJIOBHE  3aJayM, BBIABIATH
HEJOCTaloIe JaHHbIe, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEeoOXoMuMbIe  Juisi €€  pelleHHs, HCIOIb30BaTh
CIIpaBOYHBIE JaHHBIE, TPOBOJIUTH PACUETHI U OLICHUBATH
PEATMCTUYHOCTh TOJIYYEHHOTO 3HAYeHHS (DHU3UUECKOM
BEJINYUHBI; yMEHUE ONpPENEIIATh pa3MEPHOCTh
bU3UYECKOl BEIMYHMHBI, TOJYUYCHHOH TMpU PEIICHHUH

3aJ1a4u

YMeHne — XxapakTepu3oBaTh  NPUHUUNBI  JIEHCTBUS
TEXHUYECKUX YCTPOHMCTB, B TOM 4HCJIE€ OBITOBBIX
npuOoOpOB, H  TPOMBINIICHHBIX  TEXHOJIOTHYECKUX
MPOIECCOB IO HMX OMNUCAHUIO, HCIOJb3ysl 3HAHUSI O
cBOMCTBaX (HU3WUYECKUX SBJICHUH U  HEOOXOJUMBIC

¢du3nueckre 3aKOHOMEPHOCTH

10

YMeHre uCToah30BaTh 3HAHUS O (PU3NYECKUX SBICHUSAX B
MOBCETHEBHOM JKU3HU ISl OOecrieueHusi Oe30MacHOCTH
npu  oOpameHud ¢ OBITOBBIMH  NpUOOpaMH U

TEXHHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0POBbSI U
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COOJIIOJIEHUsI HOPM  3KOJIOTUYECKOIO IOBEACHUS B
OKpyXalolled  cpeae; MOHMMaHHE  HEOOXOAUMOCTH
NPUMEHEHHS JOCTHXKEHUN (PU3UKKW U TEXHOJOTHM Jis

PaMOHAJIBHOI'O IMIPHUPOJO0ITIOJIb30BaAHNA

11

OnpiT mowucka, npeoOpa3oBaHUsT M NPEICTABICHUS
uH(pOpMaLIH (du3nuecKoro COJIEpKaHUS Cc
UCIOJIb30BaHUEM  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUW;  yMEHHME  OIIEHMBaTh  JOCTOBEPHOCTH
NOJIy4eHHOH HMH(pOpMallMd Ha OCHOBE HMEIOIIHUXCS
3HAHUM W JIOMIOJIHUTENbHBIX HCTOYHHMKOB; YMEHHE
UCIOJIb30BaTh TPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUul
HAYYHO-TIOMYJISIPHYIO JUTEPATYPY ¢buznyecKoro
coJiepKaHMs, CIPABOYHBIE MaTepUalbl, PECypChbl CETH
WnrepHer; BJIaJICHUE 0a30BBIMU HaBBIKAMU
npeoOpazoBaHus HMHQOpPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBl B JpYIyl; YMEHHE CO3/1aBaTb COOCTBEHHbIE
NUCbMEHHBIE U  YCTHBIE COOOIEHUS Ha OCHOBE

I/IH(l)OpMaHI/II/I N3 HCCKOJIBKNX NCTOYHHKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMbIN 3JIEMEHT COAEPKAHUS
1 MEXAHNYECKMUE ABJIEHUA

11 MexaHnnueckoe ABMxkeHnEe. MaTtepuanbHas Touka. CucreMa oTcuéra.
OTHOCUTENBHOCTD IBUKECHUS
PaBHOomMepHOE W HepaBHOMEpHOE [BHKeHUE. CpemHsisi CKOpPOCTb.

1.2 dopmyiia st BBIYUCIICHUS CpeHEeH ckopocTu: V = S/t
PaBHOMepHOE IIPSIMOJIMHENHOE JIBUKCHHUE. 3aBUCUMOCTD
KOOpDAMHATBI Tejla OT BPEMEHM B Cllydae pPaBHOMEPHOIO
IIPSIMOJIMHENHOTO JIBUKCHUSA :

13 x(f)=x,+vt
I'padukn 3aBUCUMOCTH OT BPEMEHM JUJI IPOEKLUU CKOPOCTH,
IIPOCKLUN IEPEMEILECHUS, IIyTH, KOOPAWHATHI IIPU PABHOMEPHOM
IIPSIMOJIMHENHOM JBHKEHUU
3aBUCUMOCTh ~ KOOpJAMHATBI Te€jla OT BPEMEHUM B  cllydae
PABHOYCKOPEHHOI'O NPAMOJIMHENHOTO JBUKECHHUS:

212
Sx{f}=1',,:*f—ax*i

@opMynbl A NMPOEKIUM IEPEMELICHUs, NPOEKIUU CKOPOCTH H
IIPOCKLUNA YCKOPEHUS IIPU PABHOYCKOPEHHOM IPSIMOJIMHENHOM

1.4

JIBUOKCHUM ;

.

¢
s, )=y, -t+a,- 7

U.T('f) =Upy T4, Z,

a (1) =canst,

5] 9

- =2
vy, -, =2a.s,

I'paduku 3aBUCHUMOCTH OT BpPEMEHHU [Jii MPOCKIUU YCKOPEHWUS,
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IPOEKLUNA CKOPOCTH, NMPOECKIHMU IEPEMELICHHs, KOOPAUHATHI IPHU

PaBHOYCKOPEHHOM MPSMOJIMHEWNHOM JIBUKEHUU

CBoOonnoe maneHue. Dopmynbl, ONKUCHIBAIOUIME CBOOOIHOE

naacHue TCjla I10 BEPTHUKAIN (I[BI/I)KGHI/Ie TCJIa BHHM3 HIIM BBCPX

1.5 OTHOCUTENBHO TOBepXHOCTH 3emiin). ['paduku 3aBUCHUMOCTH OT
BPEMEHU JUIsl TPOEKIUU YCKOPEHMs, MPOEKIHH CKOPOCTH H
KOOPJMHATHI IIPU CBOOOJHOM MaJIeHUH TeJia N0 BEpTUKAIIN
CKOpOoCTh paBHOMEpPHOTO JBMKEHHUS Telda MO OKPYKHOCTH.
Hamnpasnenue ckopoctu.
dopmyna 71 BBIYMCIECHUS CKOPOCTH Yepe3 PaluyC OKPYXKHOCTH U
nepuoj; oOpamieHus:

2R
TT
LenTpocTpemuTenbHOE YCKOpPEHHE. Hampasnenue
LHEHTPOCTPEMUTENBHOTO YyCKOpeHHs. Dopmyna s BBIUUCICHUS
16 YCKOPEHUS:
-
" R
dopmyna, CBA3BIBAIONIAS TIEPHOJ] U YACTOTY OOpaICHUS:
v L
T
Macca. IlmotHOcTs BemectBa. @Popmyna sl BBIYHACICHUS
IUIOTHOCTH:
m

1.7 P=13

1.8 Cuia — BekTopHas ¢uzndeckasi BenuuuHa. CloxeHue Cui

1.9 SBnenune nuepuuu. [lepsriit 3akoH HeroTOHA
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1.10

Bropoii 3akon HprotoHa:
F=m.d
CoHanpaBIIEeHHOCTh BEKTOPA YCKOPEHHUS TEJIA U BEKTOPA CUJIBL,

JIEUCTBYIOILIEN HA TEJO

1.11

B3aumoperictsue tein. Tperuit 3akoH Herorona:

Fy y=-F_,

1.12

TpeHI/Ie IMOKOA U TPCHUC CKOJIBKCHUA. CDOpMyJ'Ia JJIs1 BBIYUCJICHUA

MOAYJIA CUJIbI TPCHUA CKOJIBIKCHUA

szu-N

1.13

Hedbopmanus Tena. Ynpyrue u Heymnpyrue nedopmaruu. 3aKkoH

ynpyroit gedopmanuu (3axoH ['yka):

F=k-Al

1.14

Bcemuphoe Tsarorenue. 3aKk0OH BCEMUPHOTO TATOTEHHUS:
mHy -1,
F=G.-—1 _2
R2

Cuna TsxecT. Y CKOpeHue CBOOOTHOTO MaACHHUS.
dopmyna ns BBIYUCICHHUS CHJIBI TSHXKECTH BOJW3M TOBEPXHOCTH
3emnu: F = mg.

JIBuxenue mianet Bokpyr Counnia. [lepBas kocmuyeckas

CKOopocTb. HeBecoOMOCTh U nieperpys3ku

1.15

Nmmynbe Tena — BeKTOpHAs pu3nyecKasi BEJIMIHUHA.
p=mi

Nmnynsc cuctemsl Ten. U3menenne umirynbca. UMmyibc CHITbI
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3aKoH COXpaHCHUS UMITYJIbCA JJIA SaMKHYTOfI CHUCTEMBI TCII.

1.16 p=nyU +im, U, =const
PeakTtuBHOE OBM>KEHHE
Mexanunueckast padora. opmyina s BeIYUCICHUS] paOOTHI CUJIBI:
A=Fsoosa
MexaHndeckass MOIIHOCTb:
1.17
nv=4
t
Kunernueckas u noreniuanbHas sueprusi. @opmyna ajis
BBIYMCIICHUSI KHHETUYECKOW SHEPTUMU:
2
E ="
2
Teopema o kuHeTHueckoi 3Heprun. Popmyina 1 BEIYACICHUS
118 NOTEHIMAJIBbHON SHEPIUH TeJNA, MOIHATOrO
HaJl 3eMIIEN:
E,=mgh
MexaHn4eckas SHEprusi:
E=E;.+E p
1.19 3aKoH cOXpaHEeHUs] MexaHn4yecKoi sHepruu. dopmyna s 3aKoHa
COXpaHEHHS] MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CUJI TpeHus: E =
const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUM ITPU HAIMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIO» MEXAHUKHU.
1.20 Poraar. Momenr cubl: M - Fl.

VYciioBue paBHOBECHS pblUara:
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M +M, +..=0
[ToaBukHbIN 1 HenoABKHBIN O510ku. KII/] mpocThiX MeXaHU3MOB,

n= Anonesman

AS&TIH‘I A

JlaBneHue TBEpHOTO TENA.

@opmyna 11 BBIYUCIECHUS JaBIEHUS TBEPAOTO TeJa:

F
pP= h
191 JaBnenue raza. AtMmochepHoe J1aBlieHHUE.
' I'mapocTaTnueckoe JaBlI€HUE BHYTPH KUJIKOCTH.
®dopmyna A5l BBIYUCICHUS JIaBICHUS BHYTPHU KUJIKOCTH:
P=pg+Puy
1.22 3akoH [lackans. ['mapaBnnueckuii mpece
3akoH Apxumena. @opmyna Mg ONPEAEICHUS BbITAJKHBAOILICH
CHWJIBL, IEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE B )KUIKOCTh WIH Ta3:
1.23
F_j‘m. =pgV
VYcnoBue nnaBanus tena. [lnaBanue cy0B U BO3AyXOIUIaBaHHE
Mexanndeckue KojeOaHus. AMIUIMTYJa, TMEPUOJ M 4YacToTa
koneOanmii. Dopmyna, CBSA3BIBAIOIIAS YAacCTOTy ©  TEPUOJ
1.24 KOJIeOaHMIA:
ve L
T
195 Maremarnueckuil U IpyKMHHBIA MassTHUKU. [IpeBpamienne sneprun
' IpH KOJIeOATEIIbHOM JIBHYKEHUHU
1.26 3aryxaromue Kosnebanus. Beinyxnennsie konebanus. Pezonanc
197 Mexannyeckue BOJHBIL. [IponosibHbIE M ONepeyYHble BOJIHBL. J{nHa

BOJIHBI 1 CKOPOCTB PaCIpOCTpaHCHUA BOJIHBI:
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1.28

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha

rpaHuie aByx cpea. MHppa3Byk U ynbTpa3ByK

1.29

IIpaxmuyeckue pabomwi

N3mepenne cpenHeld IUIOTHOCTH BELIECTBA; apPXHUMEIOBOM CHIIBI,
WKECTKOCTH MPYKUHBI, KOAPhUIIMEHTA TPEHUS CKOJIBKEHUS; PaOOThI
CUJIbl TPEHUS, CHWJIBI YOPYrOCTH; CpeAHENW CKOPOCTH JBHIKECHHS
Opycka 10O HaKJIOHHOM TMJOCKOCTH; YCKOpeHusi Opycka mpu
JBIDKCHUM TI0 HAKJIOHHOM TUIOCKOCTH; 4YacTOThl U Tepuoja
KoJeOaHU MaTeMaTH4YeCKOro MasTHUKA; YacTOThl M Tepuoja
KoJeOaHU! MPYKUHHOTO MasSTHUKA; MOMEHTA CUJIbI, JCHCTBYIOIIETO
Ha pbIuar; paboThl CUJIbI YIPYTOCTH MPH MOAbEME TPy3a ¢ IOMOIIBIO
HETOABMKHOTO 0JI0KAa; pabOThI CHIIBI YIPYTOCTHU MPH MOABEME Ipy3a
C TIOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanune 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa
NOTPY)KEHHOM 4YacTW Tejla MW OT IUIOTHOCTH  JKHUJIKOCTH;
HE3aBUCHUMOCTH BBITAJIKHMBAIOIIEH CHJIBI OT MAacChl Tejla; CHIIbI
TPEHUSI CKOJBXEHUS OT CHJIbI HOPMAJbHOI'O JABJIEHUS U OT poja
MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAIOUWIEH B NPYKUHE, OT
cTereHn JnedopMaliuu TPYKHUHBI, YCKOpPEHHS Opycka OT yrjia
HAKJIOHA HaIpaBJISIONIeH; Iepro/a (4acTOThl) KOoJeOaHUH HUTSIHOTO
MasTHUKA OT JUIMHBI HHUTH, MEpHoJia KOJIeOaHUW TMPYKUHHOTO
MasgTHUKa OT MAacChl Irpy3a M JKECTKOCTU MPYKUHBI, UCCIICIOBAHHE
HE3aBUCHUMOCTH TIEPHOJia KOJeOaHU HUTSHOTO MAasiTHUKA OT MAcCChI

rpy3a. [IpoBepka yciioBusi paBHOBECHS pbluara

1.30

Quszuyeckue AGNeHUs 6 npupode: TPUMEPHl JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B KMBOW W HEKHMBOM MPUPOAE, NECUCTBUE
CUJIbI TPEHUS B MIPUPOJIE U TEXHUKE, MPUITUBBI U OTJIMBBI, JTBUKECHHE

mwiaHeT CoJIHEUHOM CUCTCMbI, PCAKTHUBHOC JIBHIKCHHUC IKHUBBIX
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OpraHu3MoOB, pbIYaru B TCJIC YCIOBCKA, BJIMAHHC aTMOC(i)CpHOF (¢}
JIaBJICHMS Ha >KUBOU OopraHu3M, IIJIaBaHUC pBI6, BOCIHIPpUATHC 3BYKOB

JKUBOTHBIMH, 3€MJICTPACCHUC, CEHCMUYECKUE BOJIHBI, yHaMHU, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, MOATYUKHU TII0JIOKCHHUA,
pacCTodHrudAd KW YCKOPCHHUA, AUHAMOMCETP, MNOAMIMIIHUKH, PaKETHI,

phluar, MOJABUKHBIA M HEMOJABUKHBIN OJI0KH, HAKJIOHHAS MJIOCKOCTb,

1.31 MPOCThIE MEXAaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPOUCTBO
BOJONPOBOJIa, THUIPABIMYECKUM TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp, IXOJIOT, UCIOJIH30BAHHE
yIIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJISIPHO-KMHETHYECKOW  TEOPUHU

2.1 CTpOCHHS BemecTBa. Mojenu TBEPIOTo, KUJIKOTO M Ta3000pa3HOTo
cocTostHuM BemiecTBa. Kpucrannuyeckue u aMmopdHbIe Tena

25 JIBmxenue vactuil BemecTBa. CBsI3b CKOPOCTU JIBUXKEHUS YACTHUIL C

' TemrepaTrypoil. bpoyHoBckoe aBmxenue, nuddys3us

2.3 CMauvBaHMe U KAWL PHBIC SBICHUS

2.4 TemioBoe pacuipeHue 1 cxatue

2.5 TennoBoe paBHOBecCHE

26 Braytpennsisi sHeprus. PaGora u Teruionepenada Kak CIOCOOBI

' U3MEHEHMSI BHYTPEHHEH YHEPTUU

2.7 Buasl Termonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanue m oxnaxnaenue ten. KoaudecTBO TEIUIOTHI. Y A€IbHAs
TEIUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHHUS SHEPrMU B TEIUIOBBIX MpOIECCax. YpPaBHEHUE
2.9 TEILIOBOTO OaslaHca:

O +0, +..=0
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2.10

HNcnapenne n konaeHcauus. V3mMeHeHUE BHYTpEHHEHU JHEpPrUU B
npolecce HcmapeHuss W KoHAeHcauumu. KumeHne KUIKOCTH.

VY aenpHas Temora napoodpasosanus: L = Q/m

2.11

BnaxuocTs BO31yXxa

2.12

[InaBnenne u kpuctaunzauus. M3MeHeHue BHYTpPEHHEH SHEPruu
IIPU TUIABJIEHUN U KPUCTAIIM3AUMU. Y IeJIbHAS TEMI0TA IUIABJICHMUS:

=2

m

2.13

BHyTpeHHsI1 SHeprusi cropaHusi TOIUIMBA. YJAEnbHas TEIIOTa

cropanwusi TorkBa: ( = Q/m

2.14

[Ipunuuner  pabotel  TeroBbix aBurateneid. KIIJ[ TemmoBoro

JABUTAaTCIIA

2.15

IIpaxmuueckue pabomuwi

N3Mmepenune ynenbHON TEIUIOEMKOCTH METAIMYECKOTO HWIMHAPA;
KOJIMYECTBa TEILIOTHI, MOJTYYEHHOT O BOJIOM KOMHaTHOM
TeMIIepaTypbl (PUKCHPOBAHHOM Macchl, B KOTOPYIO OIYIICH
HarpeThli IUIKMHJP; KOJWYECTBAa TEIUIOTHI, OTJAAHHOIO HArpeThIM
HWINHIPOM, TIOCJIE  OIYCKaHWS €ro B BOJAY KOMHATHOWU
TEMIIEpATypbl; OTHOCUTEIIBHOM BJIAXXHOCTH BO3/1yXa; YAECIbHOU
TEIUIOTHI IUIaBJICHUA Jibjaa. VcciienoBaHne U3MEHEHUS TEMITEPATyPhI
BOABI TPHU PA3IMYHBIX YCIOBHUSX; SBICHHUS TEINIOOOMEHA IIpH

CMEIIMBAHUU XOJIOJHOW U TOPSAYEH BOBI; ITpOLECCa UCTTAPECHUS

2.16

Quzuueckue s61eHUA 6 Npupooe: TOBEPXHOCTHOE HATSIKEHUE H
KaNWUIApHbIE SIBIICHUST B NOPUPOJIE, KPUCTAUIBI B MPHUPOJE,
uznyyeHue CoJiHLa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpuU3bI;

o0pa3oBaHuE POCHI, TyMaHa, MHEs, CHera
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Texnuueckue ycmpoﬁcmea: KallnJupbl, MMPUMCPbI UCIIOJIL30BAHHA

KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETpP, JaT4yUK TEMIEPaTyphl,

el TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, TUTPOMETPBI, TCUXPOMETP,

napoBasi TypOMHa, IBUTATE]Ib BHYTPEHHETO CTOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onextpuzauus Tei. J[Ba Buia 3JIEKTPUUECKUX 3apsSI0B

3.2 B3anmopeiictBue 3apskeHHBIX Te. 3akoH Kynona

3.3 3aKOH COXpaHEHHUS JIEKTPUUECKOr0 3apsaa
Onextpuyeckoe moje. Hanpssk€HHOCTh  3IEKTPUUECKOro  MOJs.

3.4 [IpuHUMI cynepno3unuu JIEKTPUIECKUX MoJiel (Ha KaueCTBEHHOM
YPOBHE)

3k Hocutenu »snexrtpuueckux 3apsiioB. JleficTBHE AIEKTPUYECKOTO

' OJISI Ha DJICKTPUYECKUE 3apsaabl. [IpOBOTHUKY U TUIIEKTPUKHU

[TocTOSAHHBIN DIEKTPUYECKUIN TOK. [[€HCTBUS IJIEKTPUUECKOrO TOKA.
Cuia Toka. Hanpsixenue.

3.6 I =q/t,U=A/
DNEKTPUYECKOE  CONPOTUBICHUE.  YAEIBHOE  DIIEKTPUUYECKOE
CONPOTUBIICHUE:

3.7
R =pl/S

38 3akon Oma jiist yuacTka snekrpudeckoi nemu: | = U/R
[locnenoBaTenbHOE COEAMHEHUE TPOBOIHUKOB:
I =I,. U=U,+U,: R=R +R,

3.9

HapaﬂnenLHoe COCANHCHHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBJIICHMA:

U=UgI=I,+I;R=2.

2
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CMemaHHbIC COCANMHCHMA ITPOBOAHHUKOB

Pabota u MomtHocTs anekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH J[xxoyns — JleHuna:
3.11 0= I°-R-t
312 OnpiT Opcrena. MarHuTHoe mojie NpsSMOro MPOBOAHHKA C TOKOM.
' JIvHUM MarHUTHOW UHIYKLIUU
313 MaruuTHoe 1oJie TMOCTOSIHHOTO  MarHurta. BsaumoneiictBue
' MOCTOSIHHBIX MarHUTOB
3.14 JleficTBr€ MarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM
315 Onpitel  @apaned. SBiaeHWe  SIEKTPOMArHUTHOW  WMHIYKIUU.
' IIpaBuno Jlenua
Ilpaxmuueckue pabomwi
N3mepenue 35eKTpUYecKOro CONPOTUBIICHUSI PE3UCTOPA; MOIITHOCTH
AIIEKTPUUECKOT0 TOKa; pabOThI AJIEKTPUUYECKOTO TOKA.
UccnenoBanne 3aBUCMMOCTH CWJIBL TOKA, BO3HUKAIOLIETO B
MPOBOJAHUKE (PE3UCTOPHI, JAMIIOUKA), OT HANpPSHKEHUS Ha KOHIAX
3.16 IIPOBOJIHHUKA; 3aBUCUMOCTH COIPOTUBIICHHS OT JIJIMHBI IPOBOIHUKA,
IUIOIIAIA €T0 TIONEPEYHOI0 CEUCHHS U YJIEIbBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuUiia i1 DJIEKTPUUYECKOTO HAIMPSIKEHHS  TpU
MOCJIEIOBATEIBHOM COEJMHEHUH MPOBOJAHUKOB; MpaBUJia JJIsI CHUJIbI
ANEKTPUYECKOr0  TOKA  IpU  MAapaUIEJIbHOM  COEJUHEHUU
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Quzuueckue A6neHUsT 6 nNpupode: DIEKTPUUYECKHE SBICHHUS B
317 aTMocgepe, dJIEKTPUYECTBO JKMBBIX OPTaHW3MOB, MarHUTHOE TIOJE
' 3emuu, Apeid MOMIOCOB, POJIb MArHUTHOTO MOJS ISl KU3HU Ha
3emuiie, MOJIIPHOE CUSTHUE
3.18 Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIEPMETP, BOJBTMETD,
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peocTar, CYETUUK IEKTPUUECKON IHEPTUH, IIEKTPOOCBETUTEIbHbBIE
npuOOpbl,  HarpeBaTelIbHbIE  3JIEKTPONpHOOpsl  (IIpUMEpHI),
IEKTPUYECKUE MpeI0XpaHUTENH, AIIEKTPOMArHmT,

QJICKTPOABUIATCIIb ITOCTOAHHOTO TOKa, ICHEpPATOpP IMOCTOAHHOI'O

TOKa
3.19 OnexTpoMarHuTHble BOJIHBI. [1Ikana aneKTpOMarHuTHBIX BOJIH
3.20 JlyueBas Mozenb cBeta. [IpsMonnHeitHoe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxkeHus cera. [nockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus cBera
3.2 JIunza. Xox nyuer B suH3e. DOKYCHOE pPACCTOSHHUE JIMH3BIL.
' Ontrueckas cuia aua3el: D = 1/F
3.25 I'ma3 kak ontudeckasi cucteMa. OnTUYeCKrue TPUOOPHI
IIpaxmuueckue pabomwi
#H##Par#HI3mepenne ONTUYECKON CHUJIBI COOMpAIOIICH JIMH3HI;
(GOKyCcHOr0 paccTosHMsI coOHWparome JuH3bl (10  CBOMCTBY
paBEHCTBAa pa3MEpoB MpeAMeTa U U300paKEHHUs, KOrjaa MpeaMeT
3.26 PacIIOIOKEH B IBOMHOM (hOKyce), ITOKa3aTels MPeIOMIICHUS CTEKIIA.
###Par#HccnenoBanue cBOWCTBAa M300paKECHHS, MOJYYEHHOTO C
MTOMOIIIBIO0 COOMPAIOIIEH JIMH3bI; U3MEHECHUS (POKYCHOTO PACCTOSHUS
JIBYX CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH yIJIa TIPETIOMIICHHSI CBETOBOTO
Jdy4a OT yriia MaJIeHus Ha TPAHUIIE «BO3IYX — CTEKIIO»
Quzuueckue agnenus 8 npupode: 3arMmenusi Connna u JlyHsl, nBeta
3.27 TEJ, ONTHYECKue sBICHUS B atMocdepe (uBeT Heba, pedpaxius,
pajyra, MUPax)
308 Texnuueckue ycmpouicmea: O04YKW, TEpUCKON, QoTroanmapar,
' ONITUYECKHUE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHU A
4.1 PagmoaktuBHOCTE. Anb(a-, Oera-, ramma-usnydeHus. Peakiuwn
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anbga-u 6era-pacnaga

Omneitel Pesepdopaa mo paccesnuro anbda-yactuu. IlnanerapHas

4.2
MOJIEb aToMa
4.3 CocraB aTomHoOro sjpa. M3oromnsl
4.4 [lepuon nmosypacnaza aTOMHBIX SIAED
45 SnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsA0BOIO U MacCOBOTO
' qucen
Duzuueckue s61€HUS 6 Npupooe: €CTECTBEHHBIN pPaJMOaKTUBHBIN
46 ($oH, KOCMHUYECKHE Y4, PAAUOAKTUBHOE H3IyYEHHUE MPUPOHBIX
' MUHEpaJoB, ACHCTBHE pPAaJMOAKTHUBHBIX H3IYyYCHHA Ha OPraHHU3M
4eJI0BeKa
47 Texnuueckue  ycmpoticmea:  CHEKTPOCKON,  MHIAWBUIYaJbHBIN

AO3UMCTP, KaMCpa BI/IJILCOHa, AACPHAsA OHCPICTUKA
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