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NNOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma o ¢usnke 7-9 KIaccoB COCTaBlIeHa B COOTBETCTBHUU C:
1.®enepanbabiM 3aKk0oHOM Poccuiickoit denepanuu ot 29aexadps 2012romga No273d3
«0O06 obpazoBanuu B Poccuiickoit deneparum

2. TpeboBanusimu denepanbHoro ['ocyaapcTBEHHOT0 00pa30BaTEIbHOTO

CTaHJiapTa OCHOBHOTO 00IIIer0 00pa3oBaHUs

3. [IpumepHOi1 00pa3oBaTEIBHON MTPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHus

4. ABTopckoii nporpammbl A.B.I1€psiiknHa

6.YueOHoro miana Ha 2026-2027 y4eOHbIH ro;

8.denepanbHOrO MEepevHs y4eOHUKOB;

9.ITonoxenus o padoueit mporpamme YOV «lllkona « COKPAT»,
10.ITpukazom Munnpocsemenus ot 18.05.2023 Ne 370 ¢ yyeToM U3MEHEHHU, BHECEHHBIX
npukazamu Munnpocsenienus ot 09.10.2024 Ne 704, ot 18.06.2025 Ne 467,

ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808,

a TaK)Ke Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM
YPOBHE OCHOBHOM 00pa30oBaTeIbHOM MporpamMMel, peacTaBieHHbX B DI'OC 000, a
TaKXe C y4eTOM (peiepaibHOI paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIUN
npernoaaBanus yueoHoro npeamera «Dusnkay.

CopepxaHue mporpaMMmbl 10  (uU3MKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYYalOIIUXCS U OPTaHU3ALUI0 M3YUYeHUsl (PU3UKU
Ha JIeATEebHOCTHOM OcHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS BO3MOMXHOCTH
ydyeObHoro mnpenMera B peanuzanuu TpedoBanuit dGI'OC OOO Kk mIaHUpyeMbIM
JUYHOCTHBIM M METaNpeMETHBIM pe3yJibTaTaM OOYYEHUs, a TakKe MEXIPEIMETHbIE
CBSA3U ECTECTBEHHO-HAYYHBIX YYE€OHBIX MNPEIMETOB HAa YPOBHE OCHOBHOIO OOILEro
o0OpazoBaHuUsl.

[Iporpamma no ¢u3MKe yCTaHaBIMBAET paclpeliejieHue y4eOHOro Marepuaia 1o
rogaM oOydeHus (MO Kjaccam), HpeajaraeT NPUMEPHYIO IOCIEI0BAaTEIbHOCTD
U3YUYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U y4yeTe
BO3PACTHBIX OCOOEHHOCTEMN 00yYarOIIMnXCS.

[Tporpamma 1o ¢u3uke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU padoyeil mporpaMmbl 0 y4eOHOMY IPEIMETY.

®dusnka SABISETCS CHUCTEMOOOPA3YIOLUIUM Ui €CTECTBEHHO-HAYyYHBIX Y4YeOHBIX
IPEeIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBIICHUH,
U3y4aeMbIX XHMHEH, OMoJIoTHel, acTpoHOMHUEH M (Qu3nyueckod reorpadueii, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAyUHYI0 KapTUHy MHpa, MPEIOCTaBIseT Haubojiee sICHbIE
oOpa3ipl MPUMEHEHHUs] HAy4HOrO MeETOJa MO3HaHMs, TO €CTh Croco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Omna w3 THaBHBIX 3a7a4d  (PuU3HUEeCKOro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHHsI COCTOMT B (OPMHUPOBAHHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTepeca K HayKe y 00y4Jaronuxcs.

N3yuyenue ¢u3uku Ha 6a30BOM YpPOBHE NpEAINojaraeT OBJIaJCHHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCTH:
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HAay4YHO OOBSICHATH SABJICHUA,
OLCHUBATH U ITIOHUMAThb 0COOEHHOCTH HAaYyYHOI'0O UCCIICAOBAHWA, HHTCPIIPCTUPOBATD
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JaHHBIE W  HWCIOJNB30BaTh HAy4yHbIE JI0KA3aTeIbCTBA
JUTSI TIOJTYY€HUSI BBIBOJIOBY.

[enwn nzydyenust pu3uku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs OMPEIEICHBI
B KOHLEMIUHU TMpernofaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

[enn u3ydenust Gu3nKu:

npuoOpeTeHne MHTepeca W CTpeMJICHHs] OOyYaroImuXcs K HAYYHOMY HM3YUYEHHUIO
IPUPOJIBI, PA3BUTUE MX UHTEIICKTYaJIbHBIX M TBOPUECKUX CTIOCOOHOCTENH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOJEe TMO3HaHus M (popmupoBaHHE
MCCIIEJIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMuUpOBaHWE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYeHUS OCHOB
CTpOCHHUsI MaTepuH U (PyHIAMEHTATBHBIX 3aKOHOB (DH3HKH;

dbopMupoBaHUE TMpPEACTaBICHUH O poiu (GU3UKKA JUIsl  Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEJCTaBICHUN O BO3MOXHBIX cdepax Oyaymieil npodeccnoHanbHOU
NEeSTENBHOCTH, CBA3AHHON ¢ (DU3UKOM, MOJATOTOBKA K JalbHEUIIEMY O0YyYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHue 3Tux 1iesiel MporpaMMbl o (U3KMKE Ha YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHUs 00ECIIEUNBAETCS PEUICHUEM CIICIYIOIINX 3a/1a4:

npuoOpeTeHne 3HAaHWW O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHHUYECKHUX,
TETJIOBBIX, JIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHHUW ONUCHIBATH H  OOBSICHATH (PU3WYCCKUE  SBIICHHUS
C MCTIOJIb30BAHUEM IOJTYY€HHBIX 3HAaHUH;

OCBOCHHME METOJOB pEIICHUSI MPOCTEUIIUX PACUYETHBIX 3a7a4 C HCIIOJIb30BAHUEM
dusznyecKkux Mojiemneil, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAaTh NPHUPOJHBIC SBICHUS W BBIOJHITH OIBITHI,
1abopaTopHble padOTBl M 3KCHEPUMEHTAIBHBIE HUCCIEIOBAHHUS C HCIOJIb30BAHUEM
U3MEPHUTENbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB PaboOThl ¢ uHpoOpMalue GU3NIECKOT0 COJIePHKAHUSI, BKITIOUas
UHPOPMAIIUI0O O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, aHaTu3 M KPUTHYECKOE
OLICHMBaHUE UH(OPMALIHH;

3HAKOMCTBO cO cdepamu mnpodhecCHOHAIIBHOW JeATETbHOCTH, CBS3aHHBIMU C
$U3MKONH, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
(bu3MUeCcKON HayKH.

OO0miee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl U3yueHUs] (U3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B HeJient0), B 8 kiacce — 68 yacos
(2 yaca B Hegemo), B 9 kmacce — 102 yaca (3 uvaca B Hexmemo).llpennaraembiii B
nporpaMme 1o (U3MKE TepeuyeHb JIabOpaTOpHBIX pPAOOT W  OMNBITOB  SIBISIETCS
pPEKOMEHIaTeIbHBIM, YUUTENb JeJIaeT BHIOOP MpH MPOBEACHUH JIa0OPAaTOPHBIX padoT U
OMBITOB C YYETOM HHJMBHUIYAJIbHBIX OCOOEHHOCTEH OO0y4aromuxcsi, CIHUCKa
AKCTIEPUMEHTAIBHBIX 3aJJaHUH, MPeJIaraeMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOIO
’K3aMeHa 1o (pusuke.
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COJEP XAHME OBYUEHUSA
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7 KIIACC
du3uKa u ee poJib B IO3HAHNH OKPY:KAIOIIET0 MUPA
®duzuka — Hayka o npupoje. SBieHus npuponsl. Dusmyeckue SBICHUS:

MEXaHUYECKHUE, TEMIOBBIE, JJIEKTPUUECKNAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznveckune BenuuHbL. M3Mepenne Gpusndeckux BenndynH. Ouznueckre mpuOopsl.
ITorpemHocTs u3MepeHnii MexayHapoaHas cucTemMa €IuHHILI.

Kak ¢u3uka u  Jgpyrue  eCTECTBEHHbIE HAyKH  H3Y4alOT  HPUPOLY.
EcTecTBeHHO-HAy4YHBIi METOJA TMO3HAHMS: HAOJIOJEHUE, TOCTaHOBKAa HAY4YHOTO
BOIIPOCA, BBIJIBM)KEHHE THUIIOTE3, 3KCIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBICHEHUE
HabmogaemMoro sBieHus. Onucanre GU3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jlemoncmpayuu
Mexannueckue, TEMI0BbIC, JICKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.
duznueckre npuOOPHI U MPOLIeypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U ITU(POBBIM
npudopoMm.

Jlabopamophwvie pabomwi u onvimol
OmnpeenieHue 1EeHbI JeIeHUs MKAJIbl U3MEPUTEIBLHOTO MPUOopa.
OrnpenenieHue pa3MepoB MaJIbIX Tell.
N3mepenne Maccehl Teja Ha pbIYaKHBIX BECax
N3mepenune oobema KUIKOCTU U TBEPJIOTO Tella
OnpenenieHue MIOTHOCTH TBEPIOTO Tejia
['pagyvpoBaHue Npy>KUHBI JTUHAMOMETPA
N3Mepenune cuitbl TPEHHUSI JUHAMOMETPOM
OrnpenesieHne BHITAUIKUBAIOIIEH CHIIBI
BrisicHeHHne yCIIOBUI IJIaBaHUS TEJI B AKUIKOCTH
BrisicHeHuE yCnoBHsI paBHOBECHS pbluara

IlepBoHaYaIbHBIE CBEACHUS 0 CTPOCHMHU BelIeCTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrxenue yactuy BemecTBa. CBsA3b  CKOPOCTH  JIBMDKEHMSI 4YacTHIl C
Temneparypoil. bpoyHoBckoe nBumxenue, nupdysus. BzaumonelictBue yactuil
BELIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH U TBEPIBIX
(KpUCTAIUTMYECKUX) Tell. B3auMOCBsI3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HUX AaTOMHO-MOJIEKYJSIpDHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Llemoncmpayuu
HaGmonenrie 6poyHOBCKOTO
newkeHus. Ha6monenue nuddyzum.
HabGnmrtonenue siBneHU, OOBSCHSIONIMXCS TMPUTSHKCHHEM WIM OTTAJIKUBAHUEM
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JACTUI] BEIIECTBA.

Onvimei.
OreHka quaMeTpa aToMa METOJIOM PSO0B (C UCToJIb30BaHueM (oTorpaduii).
OnbITE 1O HAOJIIOICHUIO TEIIOBOT'O PACIIUPEHHUS ra30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl
Mexanuueckoe qBrxeHrne. PABHOMEpHOE 1 HEPABHOMEPHOE ABUKECHUE.
Cxopoctb. CpeaHsisi CKOpOCTh PU HEPABHOMEPHOM JBMKEHUU. PacdeT myTH u
BPEMEHHM JIBUKEHUS. SIBIIeHHE MHEPIIMU. 3aKOH MHepUuU. B3anumoieiicTBre Ten Kak
MPUYMHA U3MEHEHUSI CKOPOCTH ABMXKEHUA Tesl. Macca Kak Mepa MHEPTHOCTH Tena.
[InoTHOCTH BewIECTBa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIIE 00bEMa BEIIECTBRA.

Cuia Kak xapakTepHCTHKa B3aumojieicTBusa Tei. Cuiia yrnpyroctd u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBI€HME TATOTEHHS W CHIIA TSKECTH.
Cuina TtsokecTM Ha JApyrux IuiadHetax. Bec Ttema. HeBecomocts. CrnokeHue cui,
HaIlPaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeicTByromas cui. Cuna tpenus. Tpenwue
CKOJIB)KEHHUS U TPEHUE MOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaOmroieHrie MexaHu4ecKoro ABUKEHUS Tela.
N3mMepenune cKkopoCcTH IPSMOJIUHENHOTO
nBrkeHus. HaGmrogenue siBjeHUs: MHEPIIUH.
HabGmronenne n3MeHeHust CKOpOCTH MPU B3aUMOJACHCTBUU
ten. CpaBHEHUE Macc M0 B3aUMOJICHCTBUIO TEIL.
CnoxxeHue cuJjl, HalpaBJIEHHbBIX IO OJTHOM MPSIMOIA.

Onvimul:

OmnpeneneHue CKOPOCTU PAaBHOMEPHOIO JIBMKEHHUS (LIapUKa B KUAKOCTH, MOJIEIH
AJIEKTPUYECKOTO aBTOMOOUIIS U TaK Jlajee).

Onpenenenue cperHe CKOPOCTH CKOJIbKEHUS OpycKa WK MIapHKa 110 HAKIOHHON
IUIOCKOCTH.

OmnpeneneHue MWIOTHOCTH TBEPIOTO Tela.

OmnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsHKEHUS (AeQOopMaIiy) MPYKUHBI
OT MPUJIOKEHHOMN CHUIIBI.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHUSI OT Beca Teja
U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

JlaBjieHne TBepaAbIX TeJl, KUJIKOCTEH U ra3oB

JaBnenue. CriocoObl yYMEHBIIEHHS M YyBeJIWYeHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJeHUS ra3za oT o0bema, Temneparypsl. [lepegada naBienus TBEpAbIMU
TelamMH, JKMIKOCTAMM M ra3amu. 3akoH [lackams. IIHeBMaTmyeckne MallvHBIL.
3aBUCUMOCTh JIaBJICHHUA JKUAKOCTH OT TIyOMHBL. ['mapocTtaTMyeckuid mapaaokc.
CooOmaromuecs cocynbl. ['uapaBirnueckiue MEXaHU3MBI.
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AtMocepa 3emun u  atmocepHoe JAaBieHHE. I[IpHUMHBI CyHIECTBOBaHHMS
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BO3yIIHOW 00o0nouku  3emiu. Omnbeir  Toppuuennmu. WM3mepenue armocdepHoro

JaBJICHHUs. 3aBHCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJ YPOBHEM MODS.
[TpuGopsl 11 U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.

JlencTBrE KUAKOCTU M Tra3a Ha IOTPYKEHHOE B HUX TEJO. BbeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozmyxormiaBanue.

Jlemoncmpayuu
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIEpaTyphl.
[Tepenava naBIeHUS KUJKOCTHIO U Fa30M.
CooOrarommecst CoCy/Ibl.
['mapaBauyueckuit pecc.
[IposiBieHue aeMcTBUST aTMOC(HEPHOTO AABJICHHUS.
3aBUCHMOCTh BBITAIKUBAIOMICH CUJIBI OT OOBEMa MOTPYKECHHOW YacTu
TeJla ¥ MJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
VYcnoBue 1UIaBaHUA TeJ: IUIABaHUE WM TIOTPYXKEHHUE Tel B
3aBHUCHMOCTH OT COOTHOIIICHHUS MJIOTHOCTEH Teaa U KUJIKOCTH.

Jlabopamophwvie pabomwi u onvimol

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOAE OT 0O0bemMa MOTrPYKEHHOU
B KUJKOCTb YaCTH Tela.

OnpeneneHue BBITAIKABAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJIO, NMOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJIKHMBAIOWIEH CHIIBL, JEUCTBYIOIIEW HA TEIO B
XKUJKOCTH, OT MacChl Tena.

OMnBITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, JEHUCTBYIOIIEH
Ha TeJIO B )KUJKOCTH, OT 00beMa MOTrpy>KEHHOM B )KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
AKUJKOCTH.

KoHcTpynpoBaHne apeoMeTpa WM KOHCTPYHPOBAHHE JIOJKU U OIPEICICHUE €€
IPy30IOAbEMHOCTH.

PaGora u MoHOCTH. JHeprus

Mexanuudeckast padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIyar, OJ0K, HaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecCHs
peiuara. IlpuMeHeHHe mMpaBuia paBHOBECHs pbluara K OJIOKY. «30JI0TO€ MPABUIION»
MexaHuku. Koaddumuent nonesnoro aeiicteus (naigee — KIIJI) mpocThIx MeXaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Knunetndueckast 1 noTeHIpaibHas sueprus. [Ipespanienue
OJIHOTO BHJA MEXAHWYECKOW OHHEPruu B JpPyrol. 3aKOH COXPAHEHUS DJHEPTUH
B MEXAHUKE.

Jlemoncmpayuu
[Ipumepsl NPOCTHIX MEXAHU3MOB.

10
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Onvimoi:

Onpenenenue pabOThl CHIBI TPEHUS TP PABHOMEPHOM JIBXKEHUU
TE€Ja MO0 TOPU30HTAIIBHON TOBEPXHOCTH.

HccnenoBanue yCcioBuid paBHOBECHS

pbruara. Mzmepenne K11/ HaknoHHOM

IIJIOCKOCTH.

N3yueHne 3aKOHa COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

8 KUIIACC

TenjioBble ABJICHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aroMOB MU MOJEKYJ. OIBITH, MNOATBEPKIAAIOINIME OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopnenu  TBEpIOro, JKUIKONO M ra3000pa3HOr0 COCTOSIHUM  BEIECTBa.
Kpucrannuueckne u amopdubie Tena. OObSACHEHHE CBOMCTB Ta30B, >KMIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOXKEHUW MOJICKYJISIPHO-KUHETUUECKOW  TEOPHHU.
CmaurBaHHE M KanWJUISIpHBIE sBICHUS. TernaoBoe paciupeHue u cxaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKECHUS YACTHIL.
Buaytpennsiss sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEH SHEpPruu: TerJionepeaada
U coBeplieHHe paboThl. Buabl Termonepemadn: TEIUIOMPOBOIHOCTh, KOHBEKIIHS,
W3IIyYEHUE.

KoanuectBo TemmoTel. YIenbHas TEIUIOEMKOCTH BellecTBa. 1ermIooOMeH
U TEIJIOBOEC paBHOBECHE. Y paBHEHHE TEIJIOBOTO OamaHca. [lmaBieHue u oTBepAcBaHKe
KPUCTAJNIMYECKUX BEILECTB. YJeibHas TerioTta IasieHus. [lapooOpasoBaHue u
koHneHcausi.  HMcmapenune. Kumenuwe. VYaenbHas Temiora mnapooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO JaBICHUS.

BnaxHocTh BO3IyXa.

DHeprus TOIIMBA. Y IeJIbHAS TEIJI0Ta CTOPAHUSL.

[Tpunnune! padoTel TernoBsix apurareneit KIIJI termooro neurarens. TeruioBbie
JIBUTATENU U 3alIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXpAHEHUSI ¥ MIPEBPAILCHUS SHEPTUH B TEIUIOBBIX Mpolieccax.

Llemoncmpayuu
Hao6monenre 6poyHOBCKOTO
newkeHus. Habmonenue nuddysum.
HaOmroienue siBneHuii cMaurMBaHUsI M KaMWIISIPHBIX
apieHu. HaGnroieH1ne TemioBoro paciuupeHust Tel.
W3meHenue gaBiaeHus ra3a mpu M3MEHEHUH 00beMa U HarpeBaHUU WM OXJIK]ICHUU.
[IpaBuiia u3MepeHus TeMnepaTyphbl.
Bubl Terionepenaymu.
OxJaxieHue Npyu COBEPIICHUH padOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHHUE TEIJIOEMKOCTEH pa3InyHbIX BEIECTB
11



®denepanbHas padouas nporpamma | dusuka. 7-9 kinaccel (0a30BbIH

HaGmronenue xuneuus.
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HaGmroieHre mocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamophwvie pabomwi u onvimol

OmBITHI 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJIIPHOTO MPUTSHKCHUS.

OTBITHI IO BRIPAIIMBAHUIO KPUCTAILIOB TIOBAPEHHON COJIM MIIM caxapa.

OneITHl 110 HAOJIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Omnpenenenue gaBiIeHUS BO3yXa B OaNIOHE IIMPHUIIA.

OnBITHI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH JIaBJICHHUS BO3yXa OT €ro o0bema

13



®denepanbHas padoyas nporpamma | dusuka. 7-9 knaccel (6a30BbIN

Y HarpeBaHUsSI WM OXJIAXKICHUSI.

[IpoBepka THUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOHMKA

KUJKOCTU B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaOGmronenre n3aMeHeHns BHYTPEHHEH dHEPTHH Tella B pe3yJibTaTe TEIIonepe1aun
Y paOOThl BHEIIHUX CHIL

HccnenoBanue sBICHHS TEIUIOOOMEHA MPU CMENIMBAHUU XOJIOJHOM M TOpsuei
BOJBI.

OrnpeneneHue KOAMYECTBA TEIJIOTHI,  IOJIYYEHHOTO BOJIOM TIpH

TEII00OMEHE C HAarpeThIM

METAUIMYECKUM HHJIMHIPOM.

OmnpeneneHue yaelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OrnpenenieHne OTHOCUTENBHOM BIAXKHOCTH

Bo3ayxa. OnpeneneHue yaelbHON TeMIOThI

TIJIABJICHUS JIbJIA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHUSA

OnexkTpuzanus Ten. J[Ba poma dieKTpUYECKHX 3apsoB. BzaummojelcTBue
3apspKeHHBIX Ten. 3akoH KylioHa (3aBUCMMOCTH CHIIBI B3aMMOJICUCTBUS 3apSyKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMHU).

Onektpuueckoe 1mone. HamnpshkeHHOCTh  3ieKTpudeckoro moiid. [IpuHuun
CYNEPIIO3UIINH YTIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsgoB. OJIEMEHTApHBIA SIEKTPUUECKUU 3apsi.
Crpoenue atoma. [IpoBOAHUKH U JUAIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO
3apsiaa.

DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUECKOTO ToKa. IcTOUHUKHN
MOCTOSIHHOTO TOKa. JIEHCTBUSL 3JEKTPUYECKOro TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B KHIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. JieKkTpuueckoe Harpsikenne. ConpoTUBIEHUE
MIPOBOJIHHUKA. Y IEIBHOE COMPOTHUBJICHHUE BEIIECTBA. 3aKOH OMa sl ydyacTKa LEMHu.
[TocnenoBaTenbHOE U TApaIEIBLHOE COCITMHEHUE TPOBOJHUKOB.

PaGora wu MoOImHOCTH 3yeKTpuueckoro Toka. 3akoH Jxoyns—JleHua.
DneKkTpuyecKkue IeNu U TOTPeOUTENH 3JIeKTpuuecko sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHuThl. B3auMoOAEeHCTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. MarauTHoe 1nojie 3eMJIM U ero 3HadeHue Il Ku3HU Ha 3emie. OnwiT Dpcrena.
MarauTHoe moJsie 3JIEKTPUYECKOro Toka. [[pruMeHeHue 3eKTPOMArHUTOB B TEXHHUKE.
JlelicTBHE€ MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEL TOCTOSHHOTO
Toka. Mcnosb3oBaHuWe — JNEKTpOABUIaTelNed B~ TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apajnes. fIBineHue 3neKTpoMarHuTHOM wuHAykuuu. [IpaBuwiio Jlenna.
Onektporenepatop. CrocoObl MOMYYEHUS AIEKTPUUECKOM SHEPTHH. DJIEKTPOCTAHIIUU

14
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Ha BO30OHOBJIIEMBIX HCTOYHHKAX OHCPIUu.

Llemoncmpayuu
DIeKTpu3aius Ted.

15



®denepanbHas padoyas nporpamma | dusuka. 7-9 knaccel (6a30BbIN

JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3AMMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
Y CTpoRCTBO 1 AEHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHAYKIHUS.

3aKOH COXpAHEHUS PIEKTPUUECKUX

3apsiaoB. [[pOBOTHUKY U JUAJIEKTPUKH.

MonenrupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.

M cTOUYHMKH TOCTOSIHHOTO TOKA.

JIeHicTBUSA DIIEKTPUYECKOTO TOKA.

DneKTpUIeCcKun TOK B

JKUAKOCTH. ['a30BbIN pa3psia.

N3mepeHne Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUS

BOJIbTMETPOM. PeocTar u Mara3uH COnpOTHUBIIEHUM.
B3auMoelicTBHE TTOCTOSTHHBIX MarHUTOB.

MoaenvpoBaHue HEBO3MOKHOCTH pa3IeICHUs TTOJI0COB MarHUTa.
MoaenvpoBaHue MAarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoO€ 1oje ToKa. DJIEKTPOMATHHUT.

JlercTBME MarHUTHOIO TOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON

uHaykiuu. Oneitel @apajes.

3aBHUCUMOCTD HAIPABJIEHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBHM €r0 BO3HUKHOBEHUSI.
DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomwi u onvimol
OnpITHl IO HAOIIOJEHUIO JICKTPU3ALNU T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanne nedcTBUS SJIEKTPUIECKOTO MOJIS HAa TPOBOJIHUKH M TIUDJICKTPUKH.
COopka u mpoBepKka paboThI MEKTPUUECKOM IIEMH MOCTOSHHOTO TOKA.
H3mepeHne u peryIupoBaHUe CHUITBI TOKA.

W3mepeHue u peryirpoBaHue HaMPsHKEHUS.

HccnenoBanne  3aBUCUMOCTM  CWJIbl  TOKa, HWAYLIETO  4Yepe3  PEe3UCTOp,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH  JJIEKTPUUECKOTO

COMPOTUBJIEHUS TPOBOAHUKA OT €r0 JJIMHBI, TUIOIIAU TONEPEYHOTO

CEYEeHMs U MaTepuaa.

[IpoBepka npaBuia CIOKEHUS HAIPSKEHUM MPU MOCIE0BATEILHOM COSIMHEHUN
JIBYX pPE€3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIbI TOKA MPU NMapaliIeIbHOM COECIMHEHUU

pe3uctopoB. OnpezaeneHne padoThl JIEKTPUUYECKOT0 TOKA, MAYLIETO Yepes3

pE3UCTOP.

OmnpeneneHue MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanne  3aBUCUMOCTH  CWJIBI  TOKA, MIYIIETO 4Yepe3  JIAMIIOYKY,
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OT HaIpsHKEHUs HA HEW.
Onpenenenue KIIJ{ narpeBarens.
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HcenenoBanne MarHUTHOTO B3aUMOJEHCTBHS ITIOCTOSIHHBIX MarHUTOB.
M3yuyeHne MarHuTHOrO IIOJISI TOCTOSHHBIX MArHUTOB IPU  HX
O00OBETMHEHNH U PA3/CIICHUH.
HccnenoBanue IEHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpITl, JIEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aUMOJACUCTBUS
KaTyIIKK C TOKOM M MarHuTa OT CWJIBI TOKA W HAIIPABJIEHUS TOKA B

KATYILKE.

N3ydeHne neicTBAS MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenne KII/ 35exkTpoaBUraTebHOM yCTaHOBKH.

OMBITEI IO UCCIIETOBAHMIO SBJIECHUS AIEKTPOMAarHUTHOM MHIYKIIUHU: UCCIEIOBAHNE
W3MEHEHNW 3HAYEHUs U HAPABJICHUS HHIYKIIMOHHOT'O TOKA.

9 KIIACC

Mexanuueckue siBJICHUS

Mexannueckoe — aBwkeHne. MarepuanbHas — Touka. (Cucrema  oTcyera.
OTHOCHUTENBPHOCT ~ MEXAaHHYECKOTO  JIBWXKEHUA. PaBHOMEpPHOE  MPSAMOJIMHEWHOE
IBWKeHHe. HepaBHOMepHOE NpsSIMOJUHENHHOE MBWXKEeHWE. CpeaHsss M MIHOBEHHAas
CKOpOCTb T€Jla P HEPABHOMEPHOM JBHKECHUH.

VYckopenune. PaBHoyckopeHHOE TIpsiMOIMHEHOe BMkeHne. CBOOOHOE MajJIeHuE.
Omnpbitel ['anunes.

PaBHOMepHOE aBWXKEHHE TI0 OKpyxkHocTu. llepwon u dyactora oOparieHwus.
JIuHeliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepsblii 3akoH HproToHa. Bropout 3akoH Herorona. Tperuin 3akoH HreroToHA.
[IpuHIMII CYyNIEPIIO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuwia TpeHus: cuia TPEHUS CKOJBXKCHUS, CUJIa
TPEHHUS TIOKOSI, APYTHUE BUJIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO Ma/IeHHUS.
JBmwxenne mianer Bokpyr Comnna. IlepBas kocmuueckas ckopocTb. HeBecomocTb
u neperpy3ku.PaBHOBecre MaTepHallbHOM TOYKUA. AOCONIOTHO TBEpPAOE Teo.
PaBHOBecHe TBepAOro Tena ¢ 3aKpeIUIEHHOM OChIO BpalleHus. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynec Ttena. M3MeHeHue wummyJibca. MMIynabc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEeakTHBHOE IBUKEHUE.

Mexanudeckass pabota U MOIIHOCTh. PaboTa cuil TSKeCTH, yHpPyrocTd, TPEHHS.
CBsi3p aHeprum u pabotel. [loTeHnmanbHash SHEpPrust Teina, TMOMHATOTO HaJ
MOBEPXHOCTHIO 3eMiiM. [lOTeHIManbHasi SHEprusi CxaTrou MNnpyxkuHbl. KuHeTnueckas
sHeprus. Teopema O KHHETHYECKOM HHEPIHMHM. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIuMu.

Llemoncmpayuu
Habnronenne MexaHWYECKOTO JBIDKEHHS Tela OTHOCHUTEIBHO pPa3HBIX
TEJT OTCYETA.
18
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CpaBHEHME ITyTEW U TPACKTOPHUM ABUKEHUS OJTHOTO U TOTO K€ T€Na OTHOCUTEIIBHO
Pa3HbIX TCJI OTCUCTA.
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N3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKEHUS.

Habnronenue IBM>KEHMSI Tela IO OKPY>KHOCTH.

HaOmroieHne MeXaHW4YeCKUX SIBJICHHM, IPOMCXOMAIIMX B CHCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIILHO KaOuHeTa
(du3ukn.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJIa U ACUCTBYIOIIEH Ha HETO CHUJIBI.

HabGmronenne paBeHCcTBa CHIT TIPH B3aUMOJICHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM

newxeHuu. llepenava ummynsca npu

B3aUMOJECHCTBUM TEL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEII.

CoxpaHeHHEe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCca IPU a0COIIOTHO YIPYTrOM B3aUMOIEHCTBUU.

HabmroieHue peakTHBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPruu pHU CBOOOIHOM MaJACHUH.

CoxpaHeHHE MEXaHWYECKOM DSHEPruu IIPH JBWXKCHUHM TeNa TOJ

JNENUCTBUEM TPy KUHBI.

Jlabopamopnwvie pabomvbl u onvimol

KoHcTpynpoBaHue TpakTa JJisi pa3roHa U JaIbHEUIIET0 paBHOMEPHOTO JIBIKEHUS
IIApUKa WIHA TEICKKH.

Omnpenenenne cpenHell CKOPOCTH CKOJIBKEHUSI OpyCKa WU JABW)KCHUS IIaphKa
0 HAaKJIOHHOM TTIOCKOCTH.

OmnpeneneHue yCKOPEHUS Tejla IPH PaBHOYCKOPCHHOM JIBI)KCHUH 10 HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHH TIPHU PaBHOYCKOPEHHOM JBUKCHUHU
0e3 HavanbHOM ckopocTu. lIpoBepka rUMmoTe3bl: €Ciu NPy PaBHOYCKOPEHHOM JBUKECHUU
0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK PSJT HEYETHBIX YHCEII, TO
COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHSI CKOJBKEHUS OT CHJIBI HOPMAJIBHOTO
JTABJICHMS.

Onpenenenue kodhUIEHTa TPEHUS CKOTBKEHUSI.

OmnpeneneHue KECTKOCTH MPY>KUHBI.

Omnpenenenre pabOThl CHIBI TPEHHUS TPH PABHOMEPHOM JIBIDKEHUU

TeJa IO TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenue pabOTHI CUJIBI YIIPYTOCTH MPHU MOJABEME TPy3a C HCIOIb30BAHUEM
HETOIBMYKHOTO U MOABUKHOTO OJIOKOB.

M3y4yeHue 3aK0Ha COXpaHCHUS SHEPTHH.

Mexanuveckue K0Je0aHUS U BOJIHbBI
KonebarensHoe nBrxeHue. (OCHOBHBIC XapaKTEPUCTUKHU KOJEOAHUN: TEPHOI,
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4acTOTa, aMIUIMTyAa. MareMarndecKuil W TpYyKUHHBIM MasTHUKA. [IpeBpamienue
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SHEPrUu MpH KoJeOaTeIbHOM JIBUKEHUU.

3aryxatonue kosjebanus. BeiHykneHHbie koneOanus. Pesonanc. Mexanuyeckue
BOoJIHBI. CBoiicTBa MexaHM4eCcKuX BOJIH. [IpomonbHble M monepedyHble BOJHBI. J{nuHa
BOJIHBI M CKOPOCTb €€ PacIpOCTpaHEHUs. MexaHW4YeCKHe BOJIHBI B TBEPIOM TEIE,
CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeicoTa TOHa. OTpaskeHue 3Byka. IH(pas3Byk u yabTpas3ByK.

Llemoncmpayuu
HaGmronenue konebaHuit Tea noa 1eCTBUEM CUJTBI TSKECTH Y CUJIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HaGnronenne BoIHY X AEHHBIX KOJI€OaHUI U PE30HAHCA.
Pacripoctpanenue mpo10JIbHBIX U MIOTIEPEYHBIX BOJIH (HA MOJICTIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHUYECKHUI PE30HAHC.

Jlabopamophwvie pabomwi u onvimol
OmnpeneneHue 4acTOThl U MEPUO/Ia KoJieOaHUN MaTEMAaTHYECKOTO MasiTHUKA.
OmnpeneneHue 4acTOTHI U NEPUOIa KOJICOaHUH NPy KUHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTU Tepuoa KoJeOaHU MOABEIIEHHOTO K HUTH TPy3a
OT JITMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TiepuoAa KojeOaHWW MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH TIEpHOJa KoJieOaHUI Ipy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl Tpy3a.
OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH IEepHoja KoieOaHui
MPYXKUHHOTO MAasSTHUKA OT MACCHI TPy3a U )KECTKOCTH NPy KIHBI.
W3mepenne yCKkopeHus CBOOOAHOTO MaieHusI.

JIEKTPOMATHUTHOE I0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIE. DNEeKTPOMarHuTHbHIE BOJIHBI. CaoiicTBa
AJIIEKTPOMArHUTHBIX  BONH. [llkama 3JeKTpoMarHUTHBIX  BOJH. Mcrnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.

DnekTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Llemoncmpayuu
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BosnHoBBIE CBOMCTBA CBETA.

Jlabopamophwvie pabomwi u onvimol
N3yuyeHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

CBeToBbIe SIBJICHUA

JlyueBas Mogmens cBera. Mcrounuku csera. IIpsMonmHENHOE pacrnpocTpaHEHUE
ceeta. 3armenuss ConHua u Jlywel. Otpaxenue cBera. Ilmockoe 3epkanio. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cera. 3akoH NpesoMiIeHHs cBeTa. [loHOe BHyTpeHHEE OTpaKeHUE
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cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOAX.
Jlunza. Xon mydeit B nmun3e. Ontuyeckas cucreMa ¢oToarnmapata, MUKPOCKOIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.
Paznoxenue 6emoro ceera B criektp. OnbiTel HetoToHa. CliOsKeHHE CTIEKTPATBHBIX
uBeToB. /(ucnepcus ceera.

Llemoncmpayuu
[IpsamonuHerHOe pacpoCTpaHEHUE
cBeta. OTpakeHue CBeTa.
[Tomy4yenne n300paxeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrudeckuil CBETOBO/I.
Xon ayueil B cobuparolei JInH3e.
XoJ Jiyder B paCCEeUBAIONIEH JINH3E.
[Tosmyuenne n300pak€eHUi ¢ TOMOLIBIO JIUH3.
[TpuHun aeiictBus (oToanmnapara, MUKpOCKONa U
Teneckona. Mojienp riasa.
Pa3noxxenue 6eoro cBeta B CIIEKTP.
[Tomyyenue 6emoro cBeTa Mpu CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamophwvie pabomwi u onvimol
HccnenoBanne 3aBUCMMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yTJjia MmaIeHusl.
W3ydeHne XxapakTepuCcTHK H300paKeHUs IpeIMETa B TNTIOCKOM 3epKalle.
HccnenoBanne 3aBUCUMOCTH yTJla MPEJIOMIICHHS CBETOBOTO JIyda OT yIJia MajeHus
Ha TPAHMIIC «BO3IYX—CTEKIIO».

[Tomyuenue n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIONICH TUH3BI.

OTBITHI IO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO IIBETA MPEIMETOB TP MX HAOJIFOJICHUH Yepe3 1BETOBHIC
(bUIBTPHI.

KBanToBbIe siBJICHUS

Onwitel  Pesepdopna u r1utanerapuas wmojenb atoma. Mojenb atoma bopa.
Hcnyckanue n normouieHre ceeta arToMoM. KBaHTel. JInHedaTeie CIEKTPBL.

PanuoaktuBHOCTh. Anb(a-, OeTa- 1 raMma-u3nyudeHus. CTpoeHHe aTOMHOTO sijpa.
Hyxkionnas moaens aToMHOTO siapa. M3oTonsl. PaguoaktuBHble npeBpaiienus. Ilepuon
IIOJIypacIiaia aTOMHBIX SED.

SnepHble peakunu. 3aKOHbI COXPAHEHUS 3aPsI0BOTO U MACCOBOT'O YHCEI. DHEPrus
CBSI3U aTOMHBIX sifep. CBs3b Macchl M AHEpPruM. Peakuuu cuHTE3a W JEJICHUS sEp.
Ncrounnku sneprun ConHLa U 3BE3 .

SAnepnas osHepreruka. JleWcTBHS pagUOAKTUBHBIX W3JIYYEHUHA HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu
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CriekTpsl U3TyYeHUs U

noryorieHns. CeKTpbl pa3IndHbIX

ra3oB.

Cnektp Bogopoaa.

Habmronenue TpexkoB B kamepe BuiibcoHa.

Pabota cueTynka HOHU3UPYIOLIUX

V3JIy4YCHUH.

Peructpanus u3nydeHus IPUPOIHBIX MUHEPAIOB U MPOYKTOB.

Jlabopamophwvie pabomwi u onvimol

HabimroieHne CITomHbIX ¥ IHHEHYAThIX CIICKTPOB U3TYUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTHH YACTHUIBI IO TOPMO3HOMY ITyTH
(mo doTtorpadusam).

W3mepeHne paanoakTuBHOTO (oHa.

IHoBTOpUTEIHbHO-0000 IIAIOIIHI MOAYIb

[ToBTOpUTEIHLHO-0000MIAIONINI MOIYJIb TpPEAHA3HAUCH [JIsi CHUCTeMaTH3alluu |
0000111eHHs] TPETIMETHOTO COJICPKAHUS U ONBITA JIEATEILHOCTH, MPUOOPETEHHOTO MPHU
U3YYCHUH BCEro Kypca (u3ukm, a TakkKe s TMOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY »JK3aMeHy 10 (Qu3uke s oOyd4arommxcs, BBIOPABIIMX OSTOT
y4eOHBII TpeIMeT.

[Ipn wu3yyeHUH MAHHOTO MOMAYJS PEATU3YIOTCS W CHUCTEeMAaTHU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUUBAETCA JIOCTUXKEHHUE MPEIMETHBIX
U METalpeJMETHBIX  IUIAHUPYEMBIX  Pe3yJbTaToB  oOydeHHus, (PopMHUpyeTcs
€CTECTBEHHO-HAY4YHAasl TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIEAOBAHUS
SIBJICHUI TIPUPOJIBI M TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSICHATH (DU3MYECKUE SBICHUS,

NpUMEHSISl TOJy4YeHHbIE 3HAHWs, pelaTh 3a7adyd, B TOM YHCIE Ka4eCTBEHHBIC
U DKCIIEPUMEHTATbHBIC.
[TpuHIIMNIUATBHO AESITEIBHOCTHBIN XapakTep JAaHHOTO MOMAYJsS peaau3yeTcs 3a
CYET TOTO, YTO OOYUAIOIIUECs BBIMTOIHSAIOT 3a/IaHUs, B KOTOPBIX UM IpejIaraeTcs:
Ha OCHOBE TMOJYYCHHBIX 3HAHWUW pacro3HaBaTh U HAYYHO OOBSICHATH (YU3HUYECCKUE
SIBJICHHS B OKPY’KAIOILIEN IPUPOJE U ITOBCEAHEBHOM KU3HU;
UCTIONb30BaTh HAy4YHBIE METOJBI HCCICNOBAaHUS (U3UYECKUX SIBICHUH, B TOM
YHCIIC JUISI POBEPKU THIIOTE3 M IMOJTYYEHHUS TEOPETUYECKHUX BBHIBOJIOB;
OOBSICHATh HAYYHBIE OCHOBBI HAMOOJIe€ BAXKHBIX JIOCTHIKCHUN COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, NPAKTHYECKOTO WCIIONIh30BAHUS PA3IUNYHBIX HCTOYHHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAICHHS U COXPAHCHUS BCEX M3BECTHBIX BUIOB
sHeprun. Kaxknas w3 TeM JaHHOTO MOYJIS BKIFOUAET SKCHEPUMEHTAIBHOE
uccleqoBaHue 00001maronero xapakrepa. Moynib 3aBepIiiaeTcsi MpOBEICHUEM
JTUATHOCTUYECKON |
OIICHOYHOU paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30BaHUS.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuyenue (u3mkun Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSl HAIPaBJIEHO
Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANpeIMETHBIX M IPEAMETHBIX 00pa30BaTeNIbHbIX
pe3ysbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydeHuss pU3MKK HAa YpOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs
y oOyyaroierocst 0yayT copMUpOBaHbI CIAEAYIONTNE TUIYHOCTHBIC PE3yJIbTaThI B
JaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJIEHNE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3HUECKON HAyKU;

LEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaJAaHCKOr0 M YXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXJEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKEHUN (PU3UKY;
OCO3HAHUE BaXKHOCTH MOPAIBHO-3TUYECKUX MPHUHIUIIOB B I€SITEIbHOCTH YUYEHOTO;

3)3CTeTU4eCKOro BOCIIMTAHMSI:
BOCIIPUATHE OCTETUYCCKUX KadeCTB (PU3MYECKOW HAyKH: €€ TapMOHHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUA:

OCO3HAHME LEHHOCTH (PU3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM, BaXKHENIIEN COCTABIISAIOLIEH KYJIbTYPBI,

pa3BUTHE HAy4yHOU JIOOO3HATENBHOCTH, MHTEpEca K HCCIEAO0BATEIbCKOM
NEATEIIbHOCTH,

5) popmupoBaHus KyJbTYPhI 310POBbS H IMOIUOHAJIBHOT0 0J1ATOMOTY UM
OCO3HAHHME IIEHHOCTHM  Oe30macHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU IMpaBUJl 0€30MacCHOTO MOBEICHUS HAa TPAHCIOPTE,
Ha JIOpOrax, C AIEKTPUUYECKUM U TETIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCIOBUSX;
c(hOpMUPOBAHHOCTb HaBbIKa peIeKCUH, NMPU3HAHKWE CBOETO MpaBa Ha OIIMOKY U
TaKOI'0 € IpaBa y JPyroro 4yejaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

aKTUBHOE YYacCTHE B pEIIEHWU TMPAKTHUECKUX 3amad (B paMKax CEeMbH,
oOpa3oBaTenpHON  OpraHW3alMK,  HACEJIEHHOTO  TYHKTa,  POJHOTO  Kpas)
TEXHOJIOTUYECKOW W COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIE U
bu3nUecKX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3YUYEHUI0 MPOGeccuit, CBA3aHHBIX C GUBUKOM;

25



®denepanbHas padoyas nporpamma | dusuka. 7-9 knaccel (6a30BbIN

7) 3K0JIOTHYECKOT0 BOCIIMTAHUS

OpHCHTAIUs Ha NMPUMEHEHUE (DM3NYSCKUX 3HAHUM JIJIs PEIICHUS 3a7a9 B 00JacTh
OKpYy>XXarolel cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB M OIEHKHM MX BO3MOXKHBIX
MOCJICICTBUH VISl OKPY KAIOIIEH Cpe/ibl;

OCO3HaHME TI100aTLHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U IyTeH UX pelieHus;

8) amanTanuu K U3MEHSIOUMIUMCH YCJIOBUAM COLUAJBHON M NPUPOIHOM Cpeabl:
NOTPEeOHOCTh BO B3aWMOJICHCTBUU TP BBIMOJIHEHUU HMCCIIEIOBAHUNA W MPOCKTOB
(bu3HUecKoii HalPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHUX;
MOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JCSITEIBHOCTS;
noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUM, B TOM 4YuCie (OPMYIUPOBATH
1791 (97 8
TOHATHS, TUITOTE3BI 0 (PU3NIECKUX 00BEKTAX U SBICHUSIX;
OCO3HaHHE Je(PUIMTOB COOCTBEHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B 00JacTH
bu3ukuy;
IUTAHUPOBAHUE CBOETO PA3BUTHUSL B MPUOOPETEHUU HOBBIX (DU3MYECKUX 3HAHMM;
CTpEeMJICHWE aHAJIM3UPOBATh W BBISIBIATH B3aWMOCBS3U IPUPOJIBI, O0OIIECTBA
¥ DKOHOMHKH, B TOM YHUCJI€ C UCTIOJIb30BAHNEM (PU3NUYECKUX 3HAHUN;
OLIEHKA CBOMX JEHCTBHUI C y4€TOM BIUSHUS Ha OKPY>KAIOIIYIO CPEIy, BO3ZMOKHBIX
TJI00QTBHBIX TIOCTIEACTBUH.

METANPEJMETHBIE PE3YJIBTATHI

B pesynbraTe m3yueHus QUMK HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
y oOyuaroierocsi 0yayT cpopMUpOBaHbl METAPEAMETHBIE PE3yJIbTaThl, BKIIOUAIOIINE
MO3HABATENbHbIE  YHUBEpCaJbHble  yueOHblE  JEHCTBUSA,  KOMMYHHUKAaTHUBHbBIC
yHUBEpCAJIbHbIE y4e€OHbIE JICUCTBUS, PETYJIATUBHBbICE YHUBEpPCAIbHBbIE Y4YeOHbBIE
JEUCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIC TEUCTBUS
ba3oBble jlornueckue 1eicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKH OOBEKTOB (SBICHUN);

yCTaHaBJIMBaTh  CYILIECTBEHHbIM  MpU3HAK  KiIacCU(PUKALMU,  OCHOBAaHHUS
JUIst 000OIIEHUS U CPABHEHMS,

BBISIBJISITH  3aKOHOMEPHOCTM W IPOTUBOPEUMS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJICHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITh MPUYMHHO-CIICJCTBEHHBIE CBA3H MPU HM3YYCHHHM (PU3UUECKUX SBICHUMN
U MPOLECCOB, MPOBOANTH BBIBOJBI C MCIOJb30BAHUEM JE€TyKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBA3SIX (PU3MUECKUX BEJIUYMH;

CaMOCTOSITENTFHO BBIOMpaTh CIOCOO pelleHus Y4yeOHOW Qu3ndeckol 3agauu
(cpaBHEHHE HECKOJBKHX BAapHAaHTOB pELICHHs, BBHIOOpP Hamboyiee MOIXOSIIETO C
Y4E€TOM CaMOCTOSATENbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBare/ibcKue 1elCTBUSA:
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HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTCJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUSI
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MPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIIOXHBINA
du3nIecKuil SIKCIIEPUMEHT, HEOOJIBIIOE UCCIIeIOBaHNE (DU3HUECKOTO SIBJICHHS,

OIICHMBATh HAa MPUMEHHUMOCTh M JIOCTOBEPHOCTh WH(MOpPMAIINIO, TOJYyYCHHYIO B
XOJI€ UCCIIEI0OBAaHMUS WA SKCIIEPUMEHTA;

CaMOCTOATENTHLHO (QOpMYyIHpPOBaTH O0OOIIEHUST U BBIBOABI IO pe3yjbTaTaMm
MIPOBEJICHHOTO HAOIIOICHUS, ONBITA, UCCIIEAOBAHNS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEIee pa3BUTHE (DU3UUYECKUX IPOIECCOB, a
TaK)K€ BBIABUTATh MPEIINONOXKEHHS] 00 HX pPa3BUTUM B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanueii:

OPUMEHATh pPA3lUYHble METOAbl, HHCTPYMEHTHI U 3ampoChl TPH TOHCKE
U 0TOOpe MH(pOpPMALUU WIH JAaHHBIX C YYETOM MpPEUIOKEHHON yueOHOH (u3nyeckomn
3aJ1a4u;

aHaAJIM3UpPOBaTh, CUCTEMATU3UPOBATh M  HUHTEPIPETHUPOBATH  HHPOPMAIHIO
pa3INYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

CaMOCTOSTETILHO BBHIOMPATh ONTHUMANBHYIO (hopMmy mipeacTaBiieHuss WHOOpMAIuu
U WUTIOCTPUPOBATh PEIIaeMble 33JaYd HECIOXKHBIMU CXEMaMH, AWarpaMMaMiy, WHOM
rpaduKoi U UX KOMOMHALIUAMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE IeiiCTBUS
OOmenue:

B X0JIc OOCYXICHHS Y4eOHOro MaTepwalia, Pe3yJbTaToB JaOOpaTOPHBIX padboT
U TIPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEMbI M BBICKA3BIBATH
ujeH, HaleJICHHbIE Ha peHIeHHe 3aJadyd W ToJAJep)KaHue OJarokeaaTebHOCTH
OOIIICHHS,

COTIOCTAaBJISAITh CBOM CYXKIEHHUS C CYXKICHUSIMH JAPYTHX YYaCTHUKOB JIHMAJIOra,
0OHapyKUBaTh Pa3IMUNE U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PCHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOJUYHO TIPENCTaBIATH PE3YJbTAaThl BBIMOJTHEHHOTO (DU3UYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA).

CoBMecTHas1 1eITEJILHOCTH (COTPYAHUYECTBO):

MOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUIYAIbHOU
paboThI PU PELIEHUH KOHKPETHON (PU3UUECKOM MPOOIIEMBI;

NPUHUMATh 1€ COBMECTHOW NESTEIbHOCTH, OPTraHW30BbIBATH ACHCTBUS MO €€
JOCTHKEHHUIO: PACTIPENENSTh POJIH, 00CYKIaTh MPOLECCHl M pe3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsi KAUECTBEHHOTO pe3yibTaTa 1Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUSA C APYTUMH YJIEHAMU KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMMH NPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.
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PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIE JeMCTBUA
Camoopranusanus:

BBISIBIISITh TPOOJIEMBl B JKU3HEHHBIX U YUYEOHBIX CHUTYalUAX, TPEOYIOMUX IS
penieHus: Gu3NUeCcKUX 3HAHUM;

OPUEHTHUPOBATHCS B PA3JIMUHBIX MOAX0JAX MPUHATHS PEUICHUN (MHANBUIYaIbHOE,
NPUHSATHE PELICHUS B TPYIIIE, IPUHATHE PELUICHUI TPyIIOoN);

CaMOCTOSATEIFHO COCTaBIIATh AJITOPUTM pElIeHHs] GU3HUECKON 3a7auu UK TIIaHa
UCCJICIOBAHUS C YYE€TOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh MpeAJiaraeMble BapHaHThI PEIICHHUI;

MPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY CUTYallUU U MpeJjiaraTh IiaH €€ N3MEHECHHUS;

OOBACHATh MPUUYUHBI JTOCTUKEHHS (HEIOCTUXKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb (B TOM YHCJIE€ B XOJ BBINOJIHEHUS
(GU3UYECKOr0 HCCIEOBaHUs WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHUBIIHUXCS CUTYAIUi, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

3MOIII/IOHaJII>HLIi71 HHTECJJIEKT:
CTaBUTh ceOI Ha MECTO APYroro 4YCJIOBCKAa B XOAC CIIOpa WM OUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATb MOTHBbI, HAMCPCHU U JIOTUKY APYIoro.

IIpunsiTHe cedst M APyrux:
NpU3HABaTh CBOE MPAaBO Ha OMMOKY TpPH penieHuu (HU3NYECKUX 3a7ad WIH
B YTBEPXKACHHUSIX HA HAYYHBIEC TEMbI M TAKOE K€ IIPABO APYTOro.

HPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHBIC PE3yNIbTaThl OCBOCHMS MPOTPaMMbl MO (U3MKE K KOHILY OOyYCHHSI
B 7 KJ1acce:

[IpenmeTHple  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTPaXKaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

UCIIOIb30BaTh IOHATHS: (PU3MUECKHEe M XHMHUYCCKHE SBIICHHS, HaOJIOJICHHE,
AKCIIEPUMEHT, MOJIEIb, THUIIOTE3a, CAWHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYyJa,
arperaTtHple COCTOSIHUS BeEIIecTBa (TBEpJloe, >KUAKOE, ra3000pa3HOe), MEXaHHYECKOE
NBIDKCHUE  (paBHOMEPHOE, HEpaBHOMEPHOE,  MPSMOJUHEHHOE),  TPaeKTOpHs,
paBHOACHCTBYIOMas Ccuji, jaedopmanus (ympyras, IJIaCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbL;

pasnuyaTth sABiIeHUsA (quddy3us, TEIIoOBOS JBW)KCHHUE YACTHII BCIICCTBA,
paBHOMEPHOE JBHKCHHUE, HEPAaBHOMEPHOE JIBIDKCHHUE, WHEPIIUS, B3aUMOJICHCTBUE TEJ,
paBHOBECHE TBEPABIX TEJI C 3aKPEeIJICHHOW OChIO BpallleHUs, Iepeada JTaBiICHUS
TBEPJILIMU TEIaMH, KHJIKOCTIMHU W Ta3aMu, aTMOC(hEepHOe JaBjicHHUE, TUIABaHUE Tel,
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NpEeBpalICHUs] MEXaHWYECKOM »HHEpPruM) MO ONUCAHUIO HX XapaKTEpPHBIX CBOWCTB
Y Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE WM3YUYCHHBIX (DU3NYECKUX SIBICHUN B OKpYKaroIIeM
MUpE, B TOM 4YHCIEe (U3UYECKUE SIBICHUS B MPUPOJE:. TPUMEPHl JBIKCHUS C
pa3JUYHBIMUA CKOPOCTSMU B JKMBOW M HEXKHUBOM IIPUPOJE, JECHUCTBUE CHUIIBI
TpeHUsT B TPUPOAEC M TEXHHUKE, BIUAHHE aTMOC(PEPHOrO [aBJICHHUS Ha IKUBOU
OpraHu3M, IUIaBaHWUE pbIO, pbIYard B TeENE 4YEJIOBEKa, MPU ITOM TNEPEBOJUTH
MPaKTUUECKYIO0 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bu3HUeCcKUX SIBJICHU;

ONKCHIBATh M3YyYCHHBIE CBOWCTBA Tell W (U3NUECKHE SIBIICHUS, HWCIONb3YS
dbu3nyeckre BennyuHbl (Macca, 00beM, MIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpedHsisi CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Teja, CUjla TPEHUS, JaBJICHUE
(TBeplloro Temna, KUAKOCTH, Ta3a), BHITAIKUBAIOIIAs CHJIA, MEXaHWueckas pabora,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJBI, KOI(PQOUIMEHT TIOJE3HOTO JCHCTBUS
MEXaHU3MOB, KMHETHUYECKasi U TMOTEHIMAIbHAS SHEPrus), MpU OMUCAHUHU TMPABUIHHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U CAMHUIIBI
bu3HUeCKX BEIWYUH, HAXOAHUTHh (POPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (HU3HIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEU
(bU3UYECKUX BEJIMUUH,

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBIICHUS U TMPOIECCHI, UCIOIB3YS
npaBuUiia CJIOKEHUSI cUi (BHOJIb OAHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, TpaBWIO paBHOBecHs pbluara (OJI0Ka), «30J0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHMS MEXAaHWUYECKOM DSHEpPruM, NpU OSTOM JaBaTh CJIOBECHYIO
(bOopMyITHPOBKY 3aKOHA M 3aMMCHIBATH €0 MaTEMaTUYECKOE BBIPAKECHNUE;

OOBACHATh (PU3WUYECKUE SBICHHUS, TMPOLECCHl U CBONCTBA TENl, B TOM YHCIIEC
U B KOHTEKCTE CHUTyalud MPAKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB C
UCIIOJIb30BaHUEM 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX SBICHUMN, PU3NYECKHUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiath pacueTHble 3anadd B 1—2 NeWCTBHS, MCHOJB3YS 3aKOHBI U (HOPMYIIBI,
CBs3BIBAIONME (DM3MYECKUE BEIMYMHBI: HAa OCHOBE aHAJIW3a YCJIOBUS 3aJlayu
3aMUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKHE BEIUYMHBI B (POPMYJIbI U
IPOBOJUTH PACUYEThl, HAXOIUTh CIPABOYHBIC AaHHBIC, HEOOXOAUMBIE ISl PEHICHUS
3a/1a4, OLICHUBATh PEATUCTUIHOCTD MOTYYECHHON (PU3NYECKON BETUINHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIUA (PU3UUECKUX
METOJOB, B OIHUCAHUU HCCIEIOBAaHUS BBIACIATh MPOBEPAEMOE MPEANOTI0KECHUE
(rumotesy), pa3iMyaTh W HHTEPIPETUPOBATH TOJYYEHHBIH pe3yJbTaT, HaXOIUTh
OIIMOKHU B XOJI€ OMbITA, TPOBOJAUTH BBIBOJIBI IO €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHl IO HAOMIOACHUIO (PU3NYECKUX SBICHUA WIH (U3HUIESCKIX
CBOMCTB TeII: (HOPMYIUPOBAThH MPOBEPSAEMBIC MPEATIONOKEHHSI, COOMPATh YCTAHOBKY W3
NPEAJIOKEHHOTO0 000PYI0BaHMSI, 3aMUCHIBATh X0/ ONbITa U () OPMYJIUPOBATH BBIBO/IbI;
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BBITIOJTHATD MPSIMBIC U3MEPEHUS PACCTOSIHHS, BPEMEHH, MAacChl Tea, 00beMa, CHIIBI
U TEMIIepaTyphbl C UCIOJIb30BAHUEM aHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHMs MPUOOPOB C YUETOM 3aJJaHHOM a0CONMIOTHOM MOTPEIIHOCTH U3MEPEHUM;

MIPOBOJIUTH MCCIICOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOU BEIMYHMHBI OT JPYTOH
C UCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUl  (3aBUCUMOCTH IyTH  PaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHH JIBIKCHUS TEJa, CHIIBI TPEHUS CKOJBXEHHUS OT Beca
Tena, KadyecTBa OOpaOOTKH IMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHUS OT
IUIOMIAAN CONPUKOCHOBEHMSI TEJ, CHJIBI YOPYroCTH OT YUIMHEHHS] TPYXKUHBI,
BBITAIKUBAIONICH CHJIBI OT 00beMa TOTPYKEHHOM dYacTH Tela M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TENO, YCIOBUM IUIaBaHUSI TEJ, YCJIOBHM paBHOBeCHUs phluara M OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHWUU YYEOHOTO WCCIENOBAHUSA, COOUPATh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CIEeNysl MPEIIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJIbTAThHI
MOJTYYCHHOW 3aBUCUMOCTH (PU3MUYECKHX BEJIWYUH B BUIC NPEIJIOKCHHBIX TaOIHI] H
rpauKoB, MPOBOAUTH BBIBOJIBI 11O PE3YJIbTATAM UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIC M3MEpPEHUsST (PU3NYECKUX BEIWYWH (TUIOTHOCTH BEIECTBA
KUJAKOCTH W TBEPJAOTO Teja, CHla TPCHHUS CKOJBXKCHUS, JaBJICHUE BO3ayXa,
BBITAIKUBAIOIIAS CWJa, JCHCTBYIOIIas Ha TOTPYKEHHOE B IKHAKOCTh TEJo,
KOd((DHUIMEHT MOJE3HOTO JEHCTBUS MPOCTBIX MEXaHWU3MOB), CIENys MPEIIOKCHHOU
WHCTPYKIMH: TIPU BBITIOJIHCHUH W3MEPECHHUI COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCISATH 3HAUEHUE NCKOMOMW BETTUYHHBL;

coONMIOaTh MpaBWiia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JTa0OpaTOPHBIM
000pyI0BaHUEM;

UMETh TMpEJCTaBICHUE O NPHUHIMIAX JAEUCTBUS MPUOOPOB U TEXHUUYECKUX
YCTPOKNCTB: BECHI, TEPMOMETpP, JAHMHAMOMETP, COOOIIAIONIUECS COCYIBI, OapoMerp,
phIuar, MOJABMYKHBIN M HETIOABMKHBIN 010K, HAKJIOHHAS IJIOCKOCTH;

XapaKTePHU30BaTh TPHUHIMIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB MU TEXHHUYECCKUX
YCTPOUCTB C KCIOJIB30BAHUEM UX OMHCAHUS (B TOM YHMCIE: MOAIIUIHUKHN, YCTPOUCTBO
BOJIONIPOBOJIa, THAPABIUYECKUNA MPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), HCIOIb3ysl 3HAHWS O CBOWCTBAX (DM3MUECKHUX SIBICHUA W HEOOXOJMMBIC
(bu3nUecKe 3aKOHbI K 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTH HMHPOPMAILIMIO O TMPUMEpax) MPaAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEAHEBHOW JKWU3HHM I OOECIeYeHUs
0e30macHOCTH MpH OOpallleHHuH ¢ NOpudopaMyd W TEXHUYECKUMHU YCTpPOICTBaMH,
COXpaHEHUs 3JI0pOBbsI M COOJIIOJIGHUS HOPM  3KOJIOTMYECKOrO0 TIOBEJCHUS B
OKPY’KarolIen Cpeae;

OCYIICCTBIISTH OTOOP MCTOYHUKOB MHGpOpManuu B VIHTEpHETE B COOTBETCTBUH C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHWKM U TTyTEM CPaBHCHMUS
Pa3TUYHBIX UCTOYHUKOB BBIICIATH MH(POPMAIIHIO, KOTOpas SBISETCS MPOTHBOPECUUBOMN
WJIU MOXKET OBITh HEIOCTOBEPHOM;
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UCIIOJIb30BaTh MpPU BBINOJHEHWM Y4YEOHBIX 3aJaHUM HAYYHO-TOMYJISIPHYIO
AUTEepaTypy (U3HYECKOTO COAEpKAaHMs, CIPAaBOYHBIE MAaTE€pHallbl, PECYPCHl CETU
WuTepHer, BiIagerb NpuUeMaMHd KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMaIK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHbIE KPATKUE MHUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 UCTOYHUKOB MH(OPMALIUK, B TOM YHCIIE IyOIMYHO MPOBOJUTH KPATKHE COOOIIEHUS
0 pe3ylbTaTax IMPOEKTOB WM YYEOHBIX HCCIEIOBAaHHUM, MpPH O3TOM TIPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIA MOHATUMHBIN anmapar Kypca (U3UKH, CONPOBOXKAAThH
BBICTYIIJICHUE IIPE3CHTALUECH;

OpU  BHIIOJHEHUM Y4YEOHBIX TPOEKTOB M  MCCIENOBAHUN  pacrpelessTh
00s3aHHOCTH B TpyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMu, CIEAUTH 3a
BBINIOJIHEHWEM IUIaHA JCHCTBUM, OLEHUBATh COOCTBEHHBIA BKJIAJ B JESATEIbHOCTDH
IPyIIBI, BBICTPAaUBATh KOMMYHMKATHMBHOE B3aUMOJICHCTBHUE, YUYWUTHIBAsT MHEHMHE
OKpY’KAOLIUX.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMBbI M0 (PU3UKE K KOHILY OOYy4YeHHs
B 8 Kki1acce:
[IpenmeTHble  pe3ynbTaThl Ha  0a30BOM  YPOBHE  JOJDKHBI  OTpaXarTh
c(hOpMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:
WCITOJIB30BATh NOHATHS: Macca ¥ pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U aMOp(HBIEC Tela,
HACBIIIEHHBIN U HEHACBIIEHHBIN Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS
DHEprus, TEIUIOBOW JIBUTATEIb, 3JEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, dJIEKTPUUECKOE
110JI€, TPOBOJHUKH U JTUAJIEKTPUKH, OCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T10JI€;
pasnuyarth siBJICHUS (TEIUIOBOE pACIIMPEHHUE U CKaTue, TeIuIonepeaaya, TerioBoe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBICHHS, WCIAPEHUE, KOHJEHCAIMS,
IJIaBJICHUE, KpUCTaJUTU3aLUs (oTBEepaEBaHuUE), KHIICHUE, Teruioneperaya
(TeTIONpPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHHUE), DJICKTpU3aLUs TeJl, B3aUMOJEICTBUE
3apsIOB, JEHUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOJIEHCTBUE
MAarHuTOB, JEHCTBUE MAarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKLIHS) 10 OINHUCAaHWI0 WX XapaKTepHbIX CBOWCTB M Ha OCHOBE
OTIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (DU3HUECKOe SIBJICHUE,
pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (U3UYECKUX SBJICHUM B OKPYKAIOIIEM
MUpE, B TOM uuclie (QU3NYECKHUE SIBJICHUS B TMPHUPOJIC: TMOBEPXHOCTHOE HATSHKCHHE
U KalnWjUISipHbIE SBJICHUSI B MPUPOAE, KPHUCTAUIBI B Mpupone, usiydeHue ComnHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE pOCHI, TymMaHa, WHEs, CHeEra,
ANEKTPUUECKUE SIBJICHUS B aTMOC(eEpe, JJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3emii, Apeid MoiarocoB, poJib MATHUTHOTO MOJS AJIs )KU3HU HA 3eMJle, MOISpHOe
CUSIHUE, MpPU OSTOM TNEPEBOJUTHh NPAKTUYECKYIO 3aJadyy B YYEOHYIO, BBLICIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUM;
ONMCHIBATh M3YyYCHHBIE CBOWCTBA Tell M (U3MUECKHE SIBICHUS, HUCIONb3YS
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(¢u3nuecKre BEeIWYUHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPIusi, KOJIUYECTBO TEIUIOTHI,
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yAEIbHAS TETUIOEMKOCTh BEIECTBA, YEJIbHASA TEIUIOTA IUIABJICHUS, YJI€JIbHAS TEIIOTa
napooOpas3oBaHus, yJeidbHas TEIUIOTa CTOpaHUs TOIUIMBA, KOA(PPHUIMEHT MOJIE3HOTO
JICUCTBUA TEIUIOBOM MAallWHBbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/lyXa, J3JIEKTPUUYECCKUU
3apsijl, CUJjla TOKa, JIEKTPUUECKOE HAIIPSKEHUE, CONMPOTUBIIEHUE TPOBOAHUKA, YAECIBHOE
CONPOTUBJICHUE BEIIECTBa, pad0Ta U MOUTHOCTh JIEKTPUUECKOr0 TOKA), IPU OMUCAHUU
MPaBUWJIBHO TPAKTOBATh (PU3MYECKUNA CMBICT HCIOJIB3yEMbIX BEJIMYMH, 0003HAYEHUS U
eAMHUIBI (U3MYECKUX BEIUYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(GUBUYECKYIO BEJIMYMHY C JAPYTUMU BEJIWYMHAMH, CTPOUTh TpauKu H3YyUYEHHBIX
3aBUCUMOCTEHN (DM3UYECKUX BEJIMYUH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUSCKUE SBICHUS M IPOIECCHI, NCIIOIB3YS
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUSI BELIECTBA,
MIPUHIIUT CYTIEPIIO3UITUH TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsijia,

3akoH Oma i yyacTka 1enu, 3akoH J[koymsi-JIeHia, 3aKOH COXpaHEHHUS SHEPTUH,
IIPY 3TOM YMETh (POPMYITHPOBATH 3aKOH ¥ 3aITUCHIBATH €T0 MAaTEMaTUIECKOE
BBIpaKEHUE; OOBSICHATh (PU3MUECKUE MPOILIECChl U CBOMCTBA TEJ, B TOM YKCIIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISBJISTD
MIPUYUHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEeHHEe u3 1-2
JIOTHYECKUX IIaroB ¢ HMCHOJIb30BAHUEM |—2 H3y4YEHHBIX CBOMCTBA
bu3nuecKuX SIBICHUM, (PU3NUYECKHUX

3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peniaTh pacueTHble 3ajaud B 2—3 JEHUCTBUS, UCMOJB3Ysl 3aKOHBI U (POPMYJIBI,
CBSI3bIBaIONME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUS 3aJlaud
3aIllMChIBAaTh KPATKOE YCJIOBHE, BBIABJISATh HEJOCTATOK JAHHBIX JJISI PEUICHUS 3a7ayH,
BBEIOMpaTh 3aKOHBI U (hOPMYJIBI, HCOOXOAUMBIC JIJIs €€ PEIICHHS, IIPOBOIUTh PacyeThl U
CpaBHMBATh MOJTYUYECHHOE 3HAUCHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTth MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (PU3UIECKUX
METOJOB,  HCHOJb3ys  ONHCAHWUE  HCCJIEJOBAHUS,  BBIJICISATh  MPOBEPIEMOE
MPEIOJI0KEHNE, OLCHUBAaTh MPABWIBHOCTh TMOPSAKA MPOBEACHHUS HWCCIIEIOBAHUS,
MPOBOJIUTH BBIBO/IBIL;

MIPOBOJIMTH OIBITHI 1O HAOMIONCHHUIO (U3UYECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeJ (KalWJUISpHBIC SIBIICHUS, 3aBUCUMOCTh JaBJICHUSI BO3yXa OT €ro o0bema,
TeMIEPaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSI U HATPEBAHUS NIPU U3JIYYEHHH OT LIBETa
u3Nydarome  (TOTJIONIAIOIIe)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsT  BOJIBI
OT TEMIIEPATypbl >XUJIKOCTH W IUIOIIAIA €€ IIOBEPXHOCTH, JJICKTPHU3AIUsS TEI U
B3aUMOJICCTBUE DIJICKTPUYECKUX 3aAPSOB, B3aUMOJECHUCTBHE ITOCTOSHHBIX MArHUTOB,
BHU3yalii3allisi MArHUTHBIX MOJIEH MOCTOSHHBIX MarHWTOB, I€MCTBUSI MATHUTHOTO TOJIS
Ha TMPOBOJIHUK C TOKOM, CBOWCTBa JJEKTPOMArHuTa, CBOMCTBA JJIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (opMyIuMpoBaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOUpaTh
YCTAHOBKY U3 TMPEIJI0KEHHOTO OOOpYy/IOBaHUS, ONKHCHIBAaTH XOJ OMNbITa U
(GbopMyIIUPOBATH BHIBOIBI;

BBIMIOJIHATh MPSIMbIE HU3MEPEHHUSI TEMIEPATYPbl, OTHOCHUTEIBHOM BJIAXXHOCTHU
BO3/IyXa, CHJIBI TOKA, HAIpPSOKEHUs] C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
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U JaTYUKOB (PU3UYECKUX BEJIIMUMH, CPAaBHUBATH PE3YJbTAThl MU3MEPEHHUH C y4ETOM
3a/1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

IIPOBOJIMTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DM3NYECKOM BEJIMYMHBI OT JIPyTOn
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBJICHUS MTPOBOJAHUKA OT
€ro JUJIMHBI, TJIONIAM TMOIMEPEYHOr0 CEYEHHS M YNEIbHOTO CONMPOTUBIIECHUS BEIIECTBA
MPOBOJIHUKA, CUJIBI TOKA, UIYIIEr0 Yyepe3 MPOBOAHUK, OT HAMPSHKEHUSI Ha MPOBOJTHUKE,
HCCIICIOBAaHUE TIOCJIEOBATEIFHOIO M IMAapaJUICIbHOTO COEJAMHEHHM IPOBOJIHUKOB):
MJIaHUPOBATh MCCIIEIOBaHUE, COOMpPaTh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEIys
MPEIJIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJIYYEHHONW 3aBUCUMOCTH B BHUJIE
Ta0IUI] ¥ TPa(PUKOB, MPOBOINUTH BBIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHMS;

MpPOBOJAUTh  KOCBEHHBbIE  H3MepeHus  (u3nueckux  BeduuuH  (yAesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHBJIICHHWE IIPOBOJAHMKA, padoTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUJIAaHUPOBATh HW3MEPEHHUs, COOUpaTh IKCIEPUMEHTAILHYIO
YCTAHOBKY, CJIeys NPEAJIOKEHHON NHCTPYKINH, U BBIYUCIIATh 3HAUYEHUE BEJINYHHBI;

coOJroIaTh MpaBWIa TEXHUKU O€30MacHOCTH Mpu padoTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

XapaKTePU30BaTh TPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C UCIOJIB30BAaHUEM UX OMUCAHUS (B TOM YMCIIC: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBas TYpOWHA, aMIepMeETp, BOJIBTMETP, CUETUHUK DJICKTPUUYECKOU
DHEPTHH, DJEKTPOOCBETHTEIbHBIC MPHUOOPHI, HArpeBaTEIbHBIE AJICKTPONPHOOPHI
(mpuMepsbl), DIEKTPUYECKUE MPEAOXPAHUTENIU, IJICKTPOMArHUT, SJIEKTPOJBUraTelb
MOCTOSTHHOTO TOKAa), HCIOJB3Yysl 3HAHUS O CBOMCTBaxX (UBUYECKUX SBJICHUI
1 He0OX0IuMbIe (PH3NUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYCCKHUE YCTPONCTBA M M3MEPUTEIIbHBIC MTPHUOOPHI MO
CXeMaM U CXEMATHUYHBIM PUCYHKaM (KHUIKOCTHBIH TEPMOMETpP, TEPMOC, IMCUXPOMETP,
TUTPOMETp, JIBUTATElIb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOM, PEoCTaT), COCTaBISAThH
CXEMbI JJICKTPUUECKHUX IIETEH C TMOCIEI0BATEILHBIM U MapauiebHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAYEHUS DJIEMEHTOB JICKTPUUECKUX IETICH;

NPUBOJUTH TPUMEPHI (HAXOAUTh HHPOPMAIUIO O TMPUMEpax) MPaAKTUIECKOTO
UCIIOIb30BaHusl (U3UYECKUX 3HAHUN B TIOBCEAHEBHOM JKM3HM JUIs OOECIICUCHUS
0e30macHOCTH MpU OOpalieHud ¢ MNpudopaMu W TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHCHHUS 3JIOPOBbS M COOJIOJICHHS HOPM DSKOJOTHYSCKOrO TIOBEJCHUS B
OKpYXKarouen cpee;

OCYIIECTBJISITh TOWCK HWH(OpManuu ¢u3ndeckoro cojepkanusi B MHTepHere,
Ha OCHOBE HMMEIOIIUXCS 3HAHUW U IMYTEM CPaBHEHUS JOMOJHUTEIBHBIX HMCTOYHUKOB
BBIJIC/IATE WH(OpMaIMiO, KOTOpas SBISETCS NPOTUBOPEUUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh IIPYM  BBIMOJHEHUM YUYE€OHBIX 3aJaHUMl HAy4YHO-TIOMYJISPHYIO
auTepaTypy (U3WYECKOrOo COJIepXKaHHUs, CIPABOYHBIE MaTepualbl, PEeCypchl CETH
WNurtepner, Bianerb npueMaMud KOHCIEKTUPOBAHHUS  TEKCTa, MPeoOpa3zoBaHUs
uH(pOpMaIMK U3 OJHON 3HAKOBOI CHCTEMEBI B JIPYTYIO;
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co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHMs, 00001mas
UH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHMKOB, B TOM 4YHCIIE IyOJUYHO MNPEACTABIATH
pe3yJIbTaThl NIPOCKTHOW MIIM HCCIIEOBATENIBCKON ACATEIBHOCTH, IIPU ITOM I'PAMOTHO
UCIIOJIb30BaTh M3YYECHHBIA MOHATUMHBIN anmapat Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUJICHUE MPE3EHTALUEH;

IpPU BBIIIOJHEHUN YYEOHBIX NMPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX IMPOLIECCOB
pacnpeenartb 00s13aHHOCTU B TPYIIE B COOTBETCTBUHU C NOCTaBICHHBIMU 3aJladaMH,
CIEAUTh 34 BBINOJHEHHEM IUIAHA JACHUCTBUM U KOPPEKTHUPOBATH €ro0, OLIEHUBATH
COOCTBEHHBI BKJIaJ B JAEATEIbHOCTh TPYIIBbl, BBICTPAWBATh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, IPOSABIISS TOTOBHOCTh pa3periaTh KOH(INKTHL.

[IpenmeTHbIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl MO (PU3MUKE K KOHILY OOy4eHHs
B 9 ki1acce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YPOBHE  JOJKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUETa, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHWYECKOTO IBWXKEHUS, nedopManus (yrnpyras, miacTuieckas),
TpeHUEe, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3KH, IEHTP
TSOKECTH, aOCOJIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPJOro Telia, pPaBHOBECHE,
MEXaHUYEeCKue KojiebaHWus W  BOJHBL, 3BYK, WHOPa3ByK W  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl HCIYCKAHMS M TOTJIONIeHMs, ajb(a-, Oera- U ramma-
U3IIyYEHUs1, U30TOIIbI, IIEPHAsl SHEPTeTHKA;

pasnuuath SBJICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJcHUE T, paBHOMEPHOE
JIBIJKEHUE TI0 OKPYXKHOCTH, B3aUMOJECHCTBHE TeEJ, PEAKTUBHOE JBUKEHHUE,
KoJieOaTebHOE NBMKEHUE (3aTyXalollue W BBIHYXXJICHHBIE KoJieOaHMs), PE30HAHC,
BOJTHOBOE  JIBUKEHUE, OTpPaXKEHHE 3BYKa, MPSMOJUHEHHOE paclHpoCTpaHEHUE,
OTpa)X€HUE U TMPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHUE
Oemoro cBeTa B CHEKTP W CJOKEHUE CIIEKTPAJIbHBIX IIBETOB, JHCIIEPCUS CBETA,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOTO CHEKTPa U3TYyUCHHUs) IO
OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢dbusnuecKoe sSBICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM
Mupe (B ToOM yucie (puznueckue sBICHUS B MPUPOJIE: MPUIUBBI U OTJIWBBI, JIBUKECHUE
wiaHeT COJTHEYHON CUCTEMbI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB >KMBOTHBIMU, 3€MJIETPSICEHHE, CEUCMUYECKHE BOJIHBI, IIyHAMH, X0, I[BETA TEl,
ONTHUYECKHE  SIBIIGHUST B  MOpUpPOJE, OHOJOTMYECKoe  JICUCTBUE  BUIUMOIO,
yJIbTpa(UOIETOBOrO U PEHTICHOBCKOTO M3JIy4YEHUH, €CTECTBEHHBIH paJUOAKTUBHBIN
¢boH, KOCMUYECKHE JIy4YH, pPaJAO0AKTUBHOE W3JIyUYE€HUE TMPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAAUOAKTUBHBIX U3JIYyYEHUM Ha OpraHu3M 4YejloBEeKa), MpH  HTOM
NepPEBOIUTH
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NPAKTUYECKYIO 3a/layy B Y4YEOHYIO, BBIIENATH CYLIECTBEHHBIE CBOMICTBA (MpPU3HAKU)
(bu3HUECKUX SABJICHU;

ONKCHIBaTh M3yUEHHBIE CBOMCTBA Tl U (PU3MUECKHE SIBICHUS, HUCIOJIB3YS
¢uznyeckue BETUYHMHBI (CPEHsS M MCHOBEHHAs CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM
JBUKEHUHU, YCKOPEHHUE, NEepEeMEINIeHHe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHIIA
YOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJIeHus, BEC Tela, UMITYJIbC Tela,
UMITYJIbC CWJIbI, MEXaHMUYECKas padoTa U MOLIHOCTb, NOTEHIMAJIbHASI SHEPIUs Tena,
NOJHATOIO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI 3HEPrusl CKATOW NPYKUHBI,
KMHETUYECKasi YHEPTHs, MTOJIHASI MEXaHUYeCcKasi SHEPTHUs, MePUOoJI U YacToTa KoJaeOaHui,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBE€Ta, I10KA3aTelb
NPEJIOMJIEHUS] CpPEIbl), IPH ONUCAHWU NPaBUIBHO TPAKTOBaTh (DU3UUECKUH CMBICI
UCIIOJIb3YEMbIX BEJTUYHMH, 0003HAYEHUS UM €IUHUIBI (U3MUECKUX BEJIMYMH, HAXOJUTh
(GopMyJibl, CBSI3BIBAIOLIUE JaHHYIO (U3NYECKYIO0 BEJIUYMHY C JIPYTMMH BEJIMYHMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SIBJICHUS M MPOILIECCHI, MCIOIb3Ys
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH BCEMHPHOIO TATOTEHHUSI, MPUHLUII CYHEPIIO3HIINU
CWJI, TPHUHIMI OTHOCHUTENbHOCTH [anmwmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS U MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MacCOBOTO YHCEN TPHU SJIEPHBIX peakuusx, NOpu 5ToM GOPMYIUPOBATH 3aKOH
Y 3aIIMChIBATh €r0 MAaTEMATHYECKOE BBIPAXKECHHUE;

OOBSACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJE M B KOHTEKCTE
CUTyallud  MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-
CIIEICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHWE U3 2-3  JIOTUYECKMX  IIaroB
C HCIIOJNIb30BaHUEM 2—3 H3YyYEHHBIX CBONCTBAa (PU3MYECKUX SIBJICHUN, (PUINUYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelmaTrh pacyeTHble 3aJaud (ONUpPAIOIIMECS Ha CHCTEMY U3 2—-3 ypaBHEHUN),
UCTIOJBb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIME (DU3HUECKHE BEJIMYMHBI: Ha OCHOBE
aHaJM3a yCJIOBUA 33Ja4d 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEIOCTAIOLIUE WM
U30bITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE ISl PEIICHHUS,
OPOBOJUTH pacyeTbl W OLEHHMBAThb PEATUCTUYHOCTh IOJYYEHHOI'O 3HAYEHUs
(bU3UYECKON BEIIMUMHBI;

pacno3HaBaTth MPOOJEMbI, KOTOPHIE MOMXHO PEUIUTh NPHU MOMOIIM (PUIUYECKUX
METOJIOB,  HCIIOJIb3ySl ~ ONMCAHUE  MCCIEOBAaHUSA,  BBIACISATH  IPOBEPSEMOE
NPEANOJIOKEHNE, OLICHUBATh NPABWIBHOCTH IMOPSAKA MPOBEICHUS HCCIEIOBaHUS,
IPOBOJUTH BBIBO/Ibl, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUHN U OIBITOB;

MPOBOJUTH OMNBITHl 0 HAOMIOACHUIO (PU3UYECKHUX SIBICHUM WM (U3HUYECKUX
CBOMCTB Ten (M3y4yeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAHEHMs SHEPTUH,
3aBUCUMOCTh TM€pHOJia KoJIEOAHMH MPYXKUHHOTO MaATHHKAa OT MacCchl TIpy3a U
KECTKOCTU TMPYKUHBl M HE3aBUCUMOCTb OT aMIUTUTYAbl MaJbIX KoJeOaHUM,
OpSIMOJIMHEWHOE paclpOCTpaHEHHE CBETa, pasjioKeHUE Oeloro cBeTa B CHEKTD,
U3y4YEHUE CBOWCTB H300pakeHHs] B IUIOCKOM 3€pKaje M CBOMCTB HM300pakeHus
npeaMeTa B coouparomen
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JWH3€E, HAOMIOACHNE CIJIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITYUYCHHSI): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHMS, ONMUCHIBATH XOJ OMBITA
U €T0 pe3yNbTaThl, (GOPMYIUPOBATH BHIBOBI;

IPOBOJAUTH NIPU HEOOXOIMMOCTH CEPHUIO MPSAMBIX U3MEPEHHH, ONpeaesnsis cpeHee
3HAUCHHUE U3MepseMON BelIMYMHbI ((OKyCHOE pacCTOsiHHE CcOOMparomeld JIMH3bI),
000CHOBBIBaTh BBIOOP criocoda u3MepeHus (M3MEpPUTENBHOIO Mprudopa);

OPOBOAUTH  HCCIEIOBAHME  3aBHUCUMOCTEM  (DU3MUECKUX  BEJIMYUH  C
UCTIOJB30BAaHUEM TIPAMBIX HM3MEPEHUH (3aBUCHUMOCTh TYTH OT BpPEMEHH IMIpH
PAaBHOYCKOPEHHOM JIBMKEHHMM 0€3 HayalbHOW CKOpPOCTH, TMepuojaa KoJjieOaHuM
MaTeMaTUYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHUsS CBETa OT
yria MajgeHus ¥ yria NpejoMJIeHHs OT yIiia MajeHHs): TUIaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh PE3yibTAaThl TOTYyYECHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIC TAOJIUIl U TPAPUKOB, TPOBOIUTH BBHIBOBI T10
pe3ylbTaTaM HCCIeA0BaHNUS;

POBOJNTH KOCBEHHBIE M3MEpPEHHUs (PU3NUECKUX BEIUYUH (CpEeaHssi CKOPOCTh H
YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJHOrO TMaJCHMUS,
KECTKOCTh TPYXKUHBI, KOIPOUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHudeckas pabora u
MOIIHOCTh, YacTOTa M TEpHoA KojeOaHWN MaTeMaTH4YeCKOro U MPYKUHHOTO
MasiTHUKOB, ONTHYECKas CWJIa COOUpAOIIeld JIMH3BI, PaJAUOAKTUBHBIA  (HOH):
IUTAHUPOBATh U3MEPEHMsI, COOMpPATh SKCHEPHUMEHTANbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHHUs, CIeAys MPEATIOKEHHON HHCTPYKIMH, BBIYUCIATH 3HAYEHHWE BEIUYHMHBI U
aHAJIM3UPOBATh IOJYYCHHBIE pE3yNbTaThl C Y4YeTOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUM;

coOyoaTh MpaBWila TEXHUKM O€30IacHOCTH MpH pabore ¢ JabopaTOpHBIM
000py0BaHUEM;

pa3nnyaTh OCHOBHBIE PU3HAKU M3YUYECHHBIX (PHU3NUECKUX MOJENEH: MaTepraabHas
TOUYKa, a0COJIOTHO TBEPAOE TEJI0, TOUECUHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3a,
IUTAaHETapHas MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPHOOPOB M TEXHHUYECKHUX
YCTPONCTB C HCIOJIb30BAHUEM HUX OINHUCAaHUA (B TOM YHCIIE: CIUIOMETP, TATUUKHU
MIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 9X0JI0T, OUYKH, IEPUCKOII, (poToamnmapar,
ONITUYECKHE CBETOBO/IBI, CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCTionb3ys 3HaHUS
0 CBOMCTBaxX (PM3MUECKUX SBICHUI U HEOOXOAMMBIE GU3NIECKUE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUU
y4e0HO-TIPAKTHUECKUX 3ajad, ONTUYECKUE CXEMBI ISl TMOCTPOCHHUS H300pakeHUH B
IUTOCKOM 3€pKajie U COOMpArOIIeH TMH3E;

OPUBOJUTH MpHUMEPHl (HAXOAUTh HMHPOPMAIUIO O MpPUMEpax) MPaKTUYECKOrO
UCTIONBb30BaHUS (DU3MUECKUX 3HAHWW B TIOBCEIHEBHOM JKHM3HU I OOecTeueHUs
0e30MacHOCTH TMpH OOpallleHHH ¢ NpudOpaMU U TEXHUYECKUMHU YCTPONCTBAMU,
COXpAaHEHHUS 3J0pOBbS M COOJIOJEHUS HOPM OKOJIOTMYECKOTO TIOBEJCHHUS B
OKpY XKarouen cpee;
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OCYUIECTBJIATh MOUCK MHpopManu B MHTEpHETE, camocToATENbHO (HOPMYIUpPYS
IIOMCKOBBIM 3alpoOC, HAXOAWUTh IIyTH OIPENEHEHUs JOCTOBEPHOCTH ITOJYYEHHOU
uH(pOpMaIMi Ha OCHOBE UMEIOIINXCS 3HAHUM U TOMOJHUTEIbHBIX HCTOYHUKOB;

UCTIOJIb30BaTh IPH  BBINOJHEHUH Y4YEOHBIX 3aJlaHUNl  HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy, CIPABOYHBIE MaTEpHUalbl, pecypcbl cetu VHTEpHET, BIageTh NpHEMaMH
KOHCIIEKTUPOBAaHUSl TEKCTa, MNpeoOpa3oBaHus HHGOpPMALMKM U3 OAHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

cO37aBaTh COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMaIlMM U3 HECKOJbKMX MCTOYHUKOB, MYOJIMYHO TMPEACTaBIATh pPe3yiabTaThl
IIPOCKTHON WJIM HCCIIE0BATEIBCKON IEATEIIBHOCTH, IIPU OTOM I'PaMOTHO MCIIOJIb30BATh
U3yYEHHBIN TMOHATUIHBIA ammapaT W3y4aeMoro paszzaena (U3UKH U CONPOBOXKIATh
BBICTYIUICHHE NIPE3EHTALUEN C YYETOM OCOOCHHOCTEN ayAUTOPUU O0yHarOIIUXCSL.
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7 KIIACC
Ne HaunmenoBanue [IporpamMmmHoO€e conepxanue OcHOBHBIE BUBI IEATEIIBHOCTH O0yYarOIINXCS
/i pa3lesioB U TEM

y4eOHOr0 npeamera

Du3uKa u ee poJib B IO3HAHNH OKPYKAOIIEr0 MUPa

BEJIMYKMH. PU3HUECKUE
npubopsl. [TorpemHocTs
U3MEPEHUN
MexnyHapoaHasi cucreMa
eANHUIL

1.1 | ®usuka — Hayka ®dusukKa — HayKa o BrisiBiieHnE paznuuui Mexmy
0 TIPUPOJIE npupoje. ABieHus (hU3UIECKUMHU U XUMUYECKUMU
MIPUPO/IBI. MPEBPALLICHUASIMH.
dusznyecKkue SIBJICHUS: PacniosnaBanue u kinaccudukanys Gpu3ndeckux
MEXaHUYECKUE, TCIIOBLIC, SIBIICHUM: MEXaHUUCCKMX, TCIIOBBIX,
BIIEKTPUYECKHE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIEC, CBETOBEIC, HaGmronenue u onvcanue GU3nuecKux siBJICHUN
3BYKOBBIE
1.2 | ®uznueckue duznueckre BEINYNHEL. OrnpenenieHue LEHBI ACJICHUS Kb
BEJIMYHHbBI N3mepenue pusznueckux HU3MEPUTENLHOTO TTpubdopa.

N3mepeHne TMHENHBIX pa3MEpPOB TEN

Y IPOMEXKYTKOB BPEMEHU C YYETOM
IIOTPELIHOCTEM.

N3mepenne oObema KUJIKOCTH U TBEPAOTO TeJa.
W3mepenue temmeparypsl Ipy MOMOIIU
JKUJIKOCTHOTO TEPMOMETPA U AATUHKA
TeMIEPATYPHI.

BrinosiHeHHe TBOPUECKUX 3a/IaHUM T10 TIOUCKY
Crioco00B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAPUMED, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIATIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSTHUM, MaJIbIX
MPOMEXYTKOB BpeMeHu. O0cyk1eHne
npeajaraéMbix cCnoco0oB

1.3.

EcrecTtBeHHO-
Hay4YHBIM METOJ
IIO3HAHHUS

Kax ¢usuka u apyrue
€CTECTBEHHBIE HAYKU
U3YYaroT IPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I, TTO3HAHHS:
HaOJIIOJIEHHE, TOCTAaHOBKA
HAy4YHOTO BOIPOCa,
BBIIBIDKEHHE THITOTES,
AKCIICPUMEHT I10 TTPOBEPKE
TUNOTE3, OOBSICHEHHE
HAOJIFOJaEMOTO SIBJICHUSL.
Onucanue HU3NIECKUX
SIBJIEHHUI C TTIOMOIIBIO
Moaesei

BriaBrkeHne rumnores, 0ObICHSIIONUX TPOCTHIE
SABJICHUSI, HAITPUMED:

— [IOYEMY OCTAHABIIMBAETCS JBHXKYILECECS

10 TOPU30HTAIBHOM ITOBEPXHOCTH TEJO;

— [I0YEMY B KapKYIO IIOrO/1y B CBETJION OJEXKIC
IIPOXJIaiHEN, YeM B TeMHOMU. [Ipennoxenne
CIIOCOOOB MPOBEPKH TUTIOTE3.

[IpoBeneHue nccienoBaHus 1Mo NPOBEPKE KaKOM-
MO0 THITOTE3HI.

[TocTpoenue mpocTemmx Moaenei Pu3ndecKux
SIBJICHUH (B BHUJIE€ PUCYHKOB WJIM CXEM), HallpuMep
MaJICHUE MPeIMETa; NPSIMOJIUHENHOE
pacnpocTpaHEHUE CBETa

Hroro no pazneny

HepBOHaan'lel)Ie CBCACHUA

0 CTPOCHMH BelllECTBA

2.1

CrpoeHue BeniecTa

1

CrpoeHnue BeniecTna:
aTOMBI M MOJICKYJIbI, UX
pa3mepsbl. ONBITHI,
JOKa3bIBAOLINE
JUCKPETHOE CTPOCHUE
BELIECTBA

HabGmroneHune u mHTEpIIpETAITS OIBITOB,
CBUCTEILCTBYIOIIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHUH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

OneHka pa3MepoB aTOMOB M MOJIEKYJT

C MCTIONIb30BaHueM (oTorpaduil, MOTydECHHBIX
Ha aTOMHOM CHJIOBOM MHKpockore (ACM) —
nabopaTtopHas pabora o teme: «OneHka
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AraMeTpa aToMa METOAOM PSIOB
(c ucnonpzoBanuem Gotorpaduii).
Ornpenenenue pa3MepoB MabIX Tell

2.2 | JBmwxenue
U B3aMMOJICHCTBHEC
YaCTHUIL BEILIECTBA

JIBH>KEHME YaCTHIL
BelecTBa. CBs3b CKOPOCTHU
JBU>KEHUS YaCTHIL

C TEMIIEpaTypoil.
bpoyHoBCcKOE nBUXKEHNE,
muddysus.
B3anMopeiicTBre 4acTHII
BEILIECTBA: IPUTSIKEHUE

U OTTAJIKUBaHUE

Hab6nronenue u o0bsicHeHHEe OPOYHOBCKOTO
JBIDKCHUS U siBIIeHUs T y3un.

[TpoBeneHue u 00BICHEHUE OMBITOB

10 HAOJTIOJIEHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
[IpoBenenrie u 0ObSICHEHUE OIBITOB

10 0OHAPYKEHUIO CHJT MOJICKYJISIPHOTO
MPUTSHKCHUS M OTTATKUBAHUS

2.3 | ArperaTHeie
COCTOSIHHSI BEILIECTBA

ArperaTHbl€ COCTOSTHUS
BEILIECTBA: CTPOEHHUE I'a30B,
JKUJIKOCTENU U TBEPJIBIX
(KpHCTaNIMYECKUX ) TEIL.
B3anmocBsa3p MexITy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUAM
BOJIbI

Ornucanue (C UCIOJIb30BAHUEM TTPOCTHIX
MOJIEJI€i1) OCHOBHBIX Pa3InuMid B CTPOECHUHU Ta30B,
KUJKOCTEN U TBEPJIBIX TEIL.

OOBsiCHEHHE MAJION CKMMAEMOCTH KUJIKOCTEH
Y TBEP/IbIX Te€JI, OOJIBIION CKUMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHUsT (HOPMBI TBEPABIX TET
Y TEKy4YECTH KUJIKOCTH.

IIpoBeneHUE ONBITOB, TOKA3BIBAIOIIUX, YTO

B TBEPJOM COCTOSIHUU BOJIbI YACTHUIIBI HAXOISITCS
B CpEHEM Jlajibllie APYT OT ApyTa (IJIOTHOCTh
MEHBIIIE), YEM B KHIKOM.

Y CTaHOBIIEHUE B3aUMOCBSI3H MEXKITY
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BObBI

Y CYILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Guonorus, reorpadusi)

Hroro no pazneny

4
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JIBH:xeHMe ¥ B3aMMOJAeiiCTBHE TeJl

3.1 | Mexaunueckoe Mexannyeckoe nBmwxeHue. | MccienoBaHne paBHOMEPHOTO JIBHIKCHUS,
JIBUKCHHE PaBHOMEpHOE OTIpeJICIICHHE €T0 MPU3HAKOB.
¥ HEPaBHOMEPHOEC Hab6nronenne HepaBHOMEPHOTO JIBHXKCHUS
nBrkeHne. CKOpOCTb. U OTIPEJICIICHHE €TO OTINYHIA OT PAaBHOMEPHOTO
Cpennsis CKOpOCThb JIBIDKCHUSL.
Py HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
nBrkeHnH. PacueT mytu JBYKCHUS (IIIapyKa B )KUJIKOCTH, MOJICITH
U BPEMCHU JIBHOKCHUS AICKTPUYSCKOr0 aBTOMOOMIIS U T.1.).
Omnpenenenue cpeTHEeH CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapyuKa 10 HAKJIOHHOM IIJIOCKOCTH.
Pemenue 3ama4 Ha onpeesieHne myTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JIBHIKEHUS.
Amnanu3 rpaduKOB 3aBUCUMOCTH TIYTH U CKOPOCTH
OT BpEeMEHU
3.2 | UHepmus, Macca, SIBreHue uHEpIUU. 3aKOH OOBsiCHEHHE ¥ TIPOTHO3UPOBAHKE SIBJICHHM,

IINIOTHOCTB

nHepuuu. B3aumonencreue
TeJ KaK MpuIrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tesl. Macca Kak
M€pa HHEPTHOCTH TeJa.
IInoTHOCTH BelliecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BbeMa
BCILIECTBA

00yCIIOBJICHHBIX HHEPLIUEH, HATIPUMED, UTO
MPOUCXOJIUT MIPU TOPMOKEHUH UITU PEIKOM
MaHEBpE aBTOMOOWJIS, TIOYEMY HEBO3MOYKHO
MIHOBEHHO MPEKPATUTH ABUKEHUE HA BEJIOCUIIENE
WM CaMOKaTe U T. 1.

ITpoBeneHne U aHaNN3 ONBITOB,
JE€MOHCTPUPYIOIINUX U3MEHEHUE CKOPOCTHU
JBWO)KEHHUS TEJa B pe3yJIbTaTe IEHCTBUS HA HETO
APYTUX TEI.

Pemenue 3a1a4 Ha onpeiesieHne Macchl Tela, ero
o0beMa U MIIOTHOCTH.
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[IpoBeneHre U aHAIU3 OMBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHECHUS
CKOPOCTH Te€Jia OT €r0 MacChl

IIpY B3aUMOJEHUCTBUHU TEIL.

N3mepenne Macchl Tena pa3TudHbIMHA CTIOCOOAMH.

Omnpenenenne IUIOTHOCTH TeJla B PE3yIbTaTe
U3MEPEHUS €ro Macchl M 00beMa

3.3

Cuma. Bunsr cun

14

Cuna xak XxapakTepucTHKa
B3aUMOJICUCTBHUS TEII.
Cua ynpyroctu ¥ 3aK0H
I'yxa. U3mepenne cuisl

C IOMOIIBIO
TAHAMOMETpaA. SBIeHUE
TSTOTCHUS U CUJIa
TsokecTH. Cujia TSHKeCTH
Ha JIpyTUX IUIaHETaXx.

Bec tena. HeBecoMoCTb.
CrnoxxeHue cui,
HaIpaBJICHHBIX MO OJHOM
IPSIMOM.
PaBHOnelicTBYIOIIASA CUIT.
Cuna tpenus. Tpenue
CKOJIBKEHUS M TPEHUE
nokos. Tpenue B pupoe
U TEXHHUKE

N3ydenne B3auMOACHCTBHS KaK TPUUUHBI
M3MEHEHUsI CKOPOCTH TeJia WK ero JedopMaliuu.
Onucanue peasibHbIX CUTYyalluid B3aUMOICUCTBUS
TE€Jl C TOMOIIBIO MOJIENEH, B KOTOPBIX BBOJUTCS
MOHSATHUE U U300PAKEHHUE CUIIBI.

N3yuyenue cuibl ypyrocru.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH
OT yJIMHEHUS PE3UHOBOIO LITHYpa WU

MPYKHUHBI (C TIOCTpOCHUEM T'paduKa).

AHaIN3 IPAaKTUYECKUX CUTYaLlU, B

KOTOPBIX MPOSIBIISETCS ACHUCTBUE CUIIBI
ynpyroctu (ynpyroctb Ms4a, KpOCCOBOK,

BETOK JIepeBa u Jp.).

AHanu3 cuTyalmil, CBSI3aHHBIX C SIBICHUEM
TATOTCHMUSI.

OO0BbsicHeHHE OpOUTATILHOTO IBUKEHUS TIAHET

C UCTIOJIb30BAHKUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIUH.

N3mepenune Beca Tena ¢ TOMOUIBI0 JUHAMOMETPA.
O60cHOBaHKE ATOTO CIIOCO0a U3MEPEHMUSL.
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AHal3 U MOACIMPOBAHUE SIBIICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIILHOE MOTYyUYCHHE
MpaBuia CI0XKEHUSI CUJI, HAIIPABJIEHHBIX BJIOJb
OIHOM MPSIMOM.

Ornpenenenre BeIMYUHBI PABHOIEHCTBYIOIIEH
CHIL

N3ydeHne cuibl TpEHUST CKOIBXKEHUS U CUIIbI
TPEHMUS TTOKOSI.

UccnenoBanue 3aBUCUMOCTH CUIIbI TPEHHUS

OT CUJIbI IABJICHUS U CBOMCTB TPYILIUXCS
TMOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTyalui, B

KOTOPBIX MPOSIBIISIETCS AEHUCTBUE CHUIIBI
TPEHUSI, UCTIOJB3YIOTCSI CIIOCOOBI €€
YMEHBILICHUS

WU yBeIWYeHUs (KaTaHuE Ha JIbDKAX,
KOHBKaX, TOPMOXXEHUE aBTOMOOWJIS,
WCIMOJIb30BAHUE MOIIIUITHUKOB, TIJIABAHUE
BOJIHBIX KUBOTHBIX U JP.).

Pemenue 3a1a4 ¢ ucnoiab3oBaHueM Gopmyi
JUISL pacueTa CUIIbI TSKECTH, CUIIbI YIIPYTOCTH,
CUJIbI TPEHUS

Hroro no pazneny

JlaBjieHre TBEPABIX TeJl, KMIKOCTEH U ra3oB
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4.1

Hasnenue. [lepemaua
JIaBJICHUS TBEPABIMU
TeJIaMU, XKUJIKOCTIMU
Y ra3aMmu

JlaBnenune. CriocoObl
YMCHBIIICHUS U YBEIIMYCHUS
naBjcHUs. J[aBiieHue rasa.
3aBUCUMOCTb JIaBJICHHS

AHanu3 U 00bSCHEHHE OIBITOB U MPAKTUYECKHUX
CUTyalui, B KOTOPBIX MPOSBIIIETCS CUa
JIABJICHUS.

ObocHOBaHME CITIOCOOOB YMEHBILIEHUS
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rasa ot oonema,
TEeMIIepaTyphl.
[lepenaya naBienus
TBEPABIMU TEJIAMH,
JKHJIKOCTSIMH U ra3aMH.
3akon Ilackans

Y YBEITUYCHUS JTABJICHUSI.
N3y4eHne 3aBUCMMOCTH JaBJICHUS ra3a

0T 00beMa U TeMIIepaTyphl.

W3ydenue 0coOEHHOCTEH Mepeaun JaBICHHS
TBEP/BIMU TEJIaMH, KUIAKOCTSIMHU U Ta3aMH.
O6o0cHOBaHKE PE3YIBTATOB OIBITOB
O0COOCHHOCTSIMH CTPOCHHUS BELIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHMSIX.
DKCIepUMEHTAIbHOE JJ0KA3aTeIbCTBO 3aKOHA
ITackais.

Pemenue 3aa4 Ha pacyeT AaBJIC€HUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCUMOCTb JIABJICHHUS
KUJKOCTH OT TJTyOHHBI.
[IHeBMaTHYeCKUE MAIlIUHBI.
I'mppocrarnueckuii
napagokc. Coobaromuecs
cocynsl. [ mnpaBnnueckue
MEXaHU3MBbI

HccenenoBanue 3aBUCUMOCTH JaBICHUS
’KUJIKOCTH OT TJIyOUHBI TOTPY>KEHUS U
IUIOTHOCTH KM JIKOCTH.

Hab6nronenue n o0bsICHEHHE THAPOCTATUYECKOTO
IapajoKca Ha OCHOBe 3akoHa [lackas.
N3yuyenue cooOmarnmxcs cocy/10B.

Pemenue 3a1a4 Ha pacyeT 1aBJICHUS )KUJIKOCTH.
OObsicHEeHNE NPUHIINIA IEHCTBUS
TUJIPABIMYECKOTO ITpecca, THEBMATUYECKUX
MaIlIVH.

AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTyalluH,
JEMOHCTPUPYIOIIMX ITPOSIBICHHUE J1aBJICHUS
KUAKOCTH U 3aKoHa llackans, Hanpumep
MIPOLIECCOB B OPraHru3Me MpH rTyOOKOBOJIHOM
HBIPSHUU
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4.3 | Atmocgepnoe Atmocdepa 3emiu DKCneprUMEHTAIBHOE OOHAPYKEHUE
JIaBJICHHE ¥ aTMOC(EpHOE aBIIEHUE. | aTMOC(HEPHOTO JABJICHHS.
[Ipr4KHbBI CYIIECTBOBAHUS | AHaIu3 M OOBACHEHUE ONBITOB ¥ MPAKTUYECKUX
BO3/1yIIHOM 000JI0YKH CUTYalllH, CBSI3aHHBIX C JEUCTBUEM
3emiu. OnbitT Toppuyesuin. | aTMochepHOro JaBICHUS.
N3mepenne aTMOCHEPHOro | OObACHEHHE CYIECTBOBAHHUS aTMOCHEpHI
JABJICHUA. 3aBUCUMOCTh Ha 3eMJie ¥ HEKOTOPBIX IJIAaHETaX WJIN €e
aTMOC(bepHOFO HAABJICHUA OTCYTCTBHS HA APYTUX IJ1aHeTax u JIyHe.
OT BBICOTBI HaJl YDOBHEM OObsicHEHUE U3MEHEHUS! TUIOTHOCTH aTMOC(epbl
Mops. [Tpubopsr C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JUTS U3MEPECHUS JaBJICHUS OT BBICOTHI.
aTMoc(epHOTro aBIeHUS Pemienue 3amau Ha pacyeT aTMOC(HEpPHOTO
JIABJICHUS.
N3ydenne ycrporicTBa GapoMeTpa-aHepouaa
4.4 | JleiictBue JlecTBUE KUIKOCTH U DKCIepUMEHTAIbHOE O0OHApYKeHUE JCHCTBHS

AKUJKOCTHU U Ta3a
Ha TMOrpyKEHHOE
B HUX TEJO

rasza Ha IOrpy>K€HHOE B
HUX TEJO.
BriTankusaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Ten.
Bo3nyxormiaBanue

YKUJKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OmnpeneneHne BHITAIKUBAIOIICH CHJITBI,
JCUCTBYIOIIEH HA TENO, MOTPYKEHHOE

B )KHJIKOCTb.

[IpoBenennie u 0OCYKIECHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKUBAIOIICH CHJIBI, ICHCTBYIONIEH Ha TEIIO
B )KHJIKOCTH, OT 00beMa MOTPYKEHHON

B KUJKOCTh YaCTH T€JIa ¥ OT IUIOTHOCTH
KHUJIKOCTH.

IIposepka nezagucumocmu gblmankuaroweli
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cuvl, oeticmayiowell Ha meso 8

AHCUOKOCMU, OM MACChL Med.

HccienoBanue 3aBUCHMOCTH Beca Tella B BOJIE
0T 00beMa MOTPYKEHHOU B JKUJIKOCTh YaCTH
Tena. PeleHne 3aja4 Ha IPUMEHEHHE 3aKOHA
ApxuMeJia U yCI0BUS IJIaBaHUS TEJ.
KoHcTpynpoBanue apeomerpa

WU KOHCTPYUPOBAHUE JIOJKHU U ONIPEICIICHUE €€
IPy30I0IbEeMHOCTH

Hroro no pazneny

21

PaboTa 1 MOIIIHOCTH. JHEPrus

5.1

PaboTa 1 MOIIHOCTE

Mexanuueckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIAECIICHUE
MEXaHUYECKOM pabOThI CUJIBI TSKECTU

IIPY MTAICHAN TeJIa U CUJIbI TPEHUS

TP PABHOMEPHOM IIEPEMEIICHUH TEIIA

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

Pacuer momHoCTH, pa3BUBaEMON NPHU NMOIBEME
I10 JIECTHULIE.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKOW pabOThI
Y MOLTHOCTH

52

HpOCTBIG MCXaHU3MBbI

[IpocTeie MEXaHUBMBI:
phIyar, O6JI0K, HaKJIOHHAs
IOCKOCTh. [IpaBuio
paBHOBECHS phluara.
[Ipumenenue npasuna
paBHOBECHS pblUara

K OJI0KY. «30510TOE

OrnpeneneHue BhIMTPBIIIA B CHIIE IIPOCTHIX
MEXaHHU3MOB Ha IPUMEPE pblUara, MoJBUKHOTO
Y HEMOJIBM>KHOTO OJIOKOB, HAKIIOHHOM
wiockoctu. MccnenoBanue yciaoBUsl paBHOBECHS
pblyara.

OO6HapyKeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX UHCTPYMEHTAX U
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MPUCTIOCOOJICHUSIX, UCTIOJIB3YEMBIX B OBITY U
TEXHUKE, a TAaKKe
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MIPABUJIO» MEXAHUKH.
KITA npocteix
MEXaHU3MOB.
[IpocThie MEXaHU3MBI
B OBITY U TEXHHUKE

B JKUBBIX OpraHu3Max.
DKCHEepUMEHTANBHOE JIOKA3aTeIbCTBO PABEHCTBA
paboT MpU MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] HakTOHHOM IJIOCKOCTH.
Pemienue 3a1a4 Ha MpUMEHEHUE MpaBUiIa
paBHOBecus ppryara u Ha pacuer KI1J]

5.3 | MexaHuueckas
SHEPrus

MexaHudeckasi SHEpTHsl.
Kunernueckas

U MOTCHIMAIbHAS YHEPTHS.
[IpeBpanienre oAHOTO BUIA
MEXaHUYECKOUN IHEPrUuun

B IpYroi. 3aKoH
COXpAaHEHUS SHEPTUHU

B MEXAHUKE

DKCIepUMEHTAIBHOE OTpe/IeTICHNE U3MEHECHUS
KMHETHUYECKOW U MOTEHIIMAIIbHON YHEPTUU Tea
MIPU €ro CKaThIBAHUM MO HAKJIOHHOM MIOCKOCTH.
dopMyIMpOBaHUE HA OCHOBE MCCIIEI0BaHUS
3aKOHA COXPAHEHMS] MEXaHUYECKOU SHEPTUH.
OO6cyxeHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUs YIHEPTUU.

Petienure 3a1a4 ¢ UCMOJIL30BAHUEM 3aKOHA
COXpaHEHHUS IHEPTUH

Hroro no pazneny 12
PesepBHOE Bpems

OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KVIACC
Ne HaumenoBanue KomuuectBo | IIporpammuoe copepikanue | OCHOBHBIE BUJIbI I€ATEIBHOCTH 00yYarOIIUXCs
/i paszieioB u 4acoB
TeM
y4eOHOro ImpeaMera
TensioBbie siBJICHUS
1.1 | CtpoeHue u cBoiicTBa 7 OCHOBHBIE TIOJIOKEHUS Habmtoienue 1 uHTEpHIpeTaIys ONbITOB,

BCIHICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BELECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. ONbITHI,
ITOATBEPKIAOIINE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUIKOTO
1 Ta3000pa3HOTO COCTOSIHUI
BEILECTBA.
Kpucrannmueckue

u amop(HbIe Tena.
OObsicHEHNE CBOMCTB Ta30B,
JKUJIKOCTEW U TBEPJIBIX TEI
Ha OCHOBE ITOJIOKEHUIN
MOJIEKYJIAPHO-KUHETUYECKON
teopun. CMaunBaHue

Y KaITWUISAPHBIC SIBJICHUS.
TennoBoe pacipenue

U CKaThe

CBUJIETENBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHHMH BEILECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BELIECTB B BOJIE.

Pemenue 3aau o olieHMBAHUIO KOJUYECTBA
aTOMOB WJIM MOJIEKYJ B €JUHUILIE 00beMa
BEIIECTBA.

AHalM3 TEeKCTa IPEBHUX aTOMHUCTOB (Hampumep,
¢dbparmenta moamer Jlykperus «O mpupoze
BEILICH») C U3JI0KEHNEeM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICTIOBOE UTCHHUE).

OrneHnka yOeqUTETbHOCTH 3THX 000CHOBAHHUIA.
OO0BbsicHeHrE OPOYHOBCKOTO JABMKEHUSI, SIBJICHUS
b dy3un 1 pazTuyuil MEX1y HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUU CTPOCHUS BEIECTRA.

OObsiCHEHUE OCHOBHBIX Pa3INuUil B CTPOCHUHN
ra3oB, JKUJIKOCTEH U TBEPABIX TEI

C UCIIOJIb30BAHUEM IOJIOKEHUN MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU CTPOCHUS BEIlIECTBA.
[IpoBenieHKE OMBITOB O BBIPAIUBAHUIO
KPUCTAJIJIOB ITOBAPEHHOM COJIM WM caxapa.
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[IpoBenenne u 00BICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX KaITUUISIPHBIC SBJICHUS

U SIBJICHHE CMaYHBaHM.

OOBsICHEHUE PO KalTUJUIAPHBIX SBICHUH

JUTSl IOCTYTUICHHS BOJIBI B OpPTaHW3M PaCTEHUH.
HabGnronenue, npoBenenue u o0bsCHEHNE
OITBITOB IO HAOIIOACHUIO TEINIOBOI'O
pacIIMpeHHs Ta30B, KUIKOCTSH M TBEPJIbIX TEI.
OObsicHeHUE coxpaHeHUs1 00beMa TBEPIBIX Tell,
TEKY4YECTH JKUJIKOCTHU (B TOM YHUCIIE, PA3HUIIBI

B TEKYUYECTH JIJI PA3HBIX KHUIKOCTEH),
JIaBJICHMS Ta3a.

[IpoBeneHME OMBITOB, IEMOHCTPHUPYIOITUX
3aBHCHUMOCTH JIaBJICHHUS BO3/yXa OT €ro o0beMa
Y HarpeBaHUsI WIIH OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHUSI.

AHanu3 NpakTUYECKUX CUTYaLNi, CBSI3aHHBIX
CO CBOWMCTBAMH Ta30B, KUJIKOCTEH U TBEPBIX TN

1.2

TenoBkle MpOoICCChI

21

Temnepartypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHHUSI
yacTull. BHyTpeHHss
sHeprusa. CrocoObl
W3MEHEHHUs BHYTPEHHEN
HHEPruu: Tervionepeaaya

U COBepIlIeHUE PadOTHI.

OO6ocHOBaHME MPABUI U3MEPCHHS TEMIIEPATYPHI.
CpaBHeHME pa3IMUHBIX CIIOCOOOB U3MEPEHUS

U IIIKaJT TEMITEPATYPBI.

HabGmonenne n oObSICHEHHE ONBITOB,
JEMOHCTPHUPYIONTNX H3MEHEHUE BHYTPEHHEH
SHEPTUU TeJa B pe3yJbTaTe TeIuionepeaaun

1 pabOTHI BHEIITHUX CHIL.

Habmonenre u 00bICHEHNE OIBITOB,

53




denepanbHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbIH

Bubl Tenonepenauu:
TEIUIOIPOBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.
KonnyecTBO TEMIOTHI.

V nenpHask TEIIOEMKOCTh
BemecTBa. TemioooMeH
Y TEIIOBOE PaBHOBECHUE.
YpaBHEHHE TEIIIOBOIO
oamanca. IlnaBnenue

Y OTBEPJICBAHUE
KPUCTAUIMYECKUX BEILIECTB.
V nenpHas TEIIOTa
TUIABJICHMS.
[TapooGpa3zoBanue

1 KoHJeHcauus. Mcnapenue.

Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHUSI.

Brnaxxnocts Bo3ayxa.
DHeprus TOIUIMBA.

VY nenpHas Temiora
CropaHusl.

[TpuHIUTIBEL pAOOTHI
TemaoBbIX ABurarteaeit KII1/]
TEIJIOBOTO JIBUTATEIIA.

00CyK/IeHUE MPAKTUYECKUX CUTYAIIHH,
JEMOHCTPUPYIOLIUX PA3IUYHBIE BUIbI
TEIUIONEepEeaadym: TEIUIONPOBOIHOCTD,
KOHBEKIIMIO, U3JIyYEHUE.

UccnenoBanue siBJeHUS TEIOOOMEHA

IIPY CMELIMBAHUHU XOJIOJHON U TOPSIYEN BOJIBL.
Habnronenue ycraHOBIEHUS TEILIOBOTO
PaBHOBECUS MEXAY IOpsYEH U XOJIOAHON BOJIOM.
Omnpenenenue (M3MepeHNE) KOJIMYECTBA
TEIJIOThI, MOTYYEHHOTO BOAOU MpHU
TEII000MEHE C HArPEeThIM METAINIUYECKUM
LUUJIUHIPOM.

Ornpenenenue (U3MEPEHNE) YACIBHON
TETUIOEMKOCTH BEILIECTBA.

Pemienne 3a1a4, CBA3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TETUIOTHI U TEIIIOEMKOCTH

IPH TETJI00OMEHE.

AHaIIU3 CUTyalui NPakKTUYECKOro
UCIIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB
U MaTepuasoB, HAIPUMEP, B LIEIIAX
AHEProcOepeKEHUs: TeTTION3OJISALIHS,
sHeprocOeperarommue KpoIIiu,
TEPMOAKKYMYJISITOPHI U T. .

HabGnronenue siBieHuit ucmapeHust

Y KOH/JICHCAIIUH.

Hccnenosanue nponecca ucnapeHust
PAa3IUYHBIX )KUIKOCTEM.

OOBsicHeHHE SIBIICHUM UCTIAPEHUSI
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TernnoBkle ABUTATENN

Y 3allUTa OKPY>Karolen
CpEBbl.

3aKOH COXpaHEHHUs

Y TIPEBpAIlCHHS DHEPTUU
B TEIUIOBBIX Mpolieccax

Y KOHJICHCAIIMHN Ha OCHOBE
ATOMHO-MOJICKYJIIPHOTO YUEHUSI.

Habmnronenue u o0bsacHEHUE TIpoIiecca KUIEHUs,
B TOM YHCJIE 3aBHCHMOCTH TEMITEPaTyPhI
KHUTICHUSI OT JTaBJICHHSI.

Ornpenenenue (M3MEPEHNE) OTHOCUTEILHON
BJIQYKHOCTH BO3/IyXa.

HabGmnronenue nporecca riaBiaeHUs
KPUCTAJNIMYECKOTO BEIIEeCTBA, HAIPUMED,

apaa. CpaBHEHHUE TPOIIECCOB TUTABICHUS
KPUCTAJUTMYECKHUX TENT U Pa3MsITUCHUS

IpY HarpeBaHUU aMOP(HBIX Tell.

Omnpenenenue (M3MepeHne) yIeabHOMI

TEIJIOTHI TUIABJICHUS JIb/IA.

OObsicHEeHUE SIBJICHUH TUIaBJICHUS

U KPUCTAJTU3AIIMKI HA OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUEHUSI.

Pemenue 3amay, CBSI3aHHBIX C

BBIYHCIICHUEM KOJMYECTBA TETUIOTHI B
npolieccax Teruionepeaaur npy MmiaBlIeHun

Y KPUCTAILTU3AINH, UCTTAPEHUN U
KOHJICHCAIIMU. AHAJIN3 CUTYalHUi
MPAKTUYECKOTO MPUMEHEHUS SIBIICHUN
TUTABJICHHS] ¥ KPUCTAJUTN3AIAN, HATTPUMED,
MOJTYYCHHE CBEPXYUCTBIX MAaTEPHAIIOB, COJICBAsI
rpenKa u Jp.

Ananu3 paboThl U 00BSCHEHUE PUHITUTIA
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NEWCTBUS TEIUIOBOIO JIBUTATENS.
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Brruncienue koJimuecTBa TEIIOTHI,
BBIJICIIAIOIIETOCS MIPU CTOPAHUU

pa3nu4HbIX BUI0B TorunBa, u KIT/]
JIIBUTATEIA.

OO0cyx1eHrE IKOJOTUUECKUX MOCIIEICTBUI
VCIIOJIb30BAHUS ABUTATEIICH BHYTPEHHETO
CrOpaHMsl, TEIUVIOBBIX U TUIPOIIICKTPOCTAHIIUN

Hroro no pazneny

28

3.11eKTqueche H MAarHuTHbBIC AABJICHUSA

2.1 | DnexTpuueckue
3apsbl.

3apspKEHHBIE Tela

U UX B3aUMOJCHCTBUSI

7

DnekTpu3aius Tell.

JIBa poJia 3JIeKTpUYECKUX
3aps0B. Bzaumoencrteue
3apsSKEHHBIX TEJ.

3akon Kyrona (3aBUCHUMOCTh

CHUJIbI B3aUMOJICUCTBUS
3apsIKEHHBIX TEJl

oT BEJINYUHBI
3apsI0B u
pacCTOSIHUASL ~ MEXIY
TeJIaMu).
DIIEKTPUUECKOE TOJIE.
HanpsxeHHocTh
AIEKTPUYECKOTO TIOJIA.
[IpuHIMI Cynepno3unun
AJIEKTPUYECKUX TTOJIEH

(Ha KAYECTBEHHOM YpPOBHE).

Hocurenu sanexrpudeckux
3aps0B. DIEMEHTapHBIN

Habmronenue u npoBeicHUE OMBITOB

10 AJIEKTPU3ALIMHU TEJl TP CONMPUKOCHOBEHUU

Y UHIYKLHEH.

Hab6mronenne n 00bsICHEHNE B3aUMOIEUCTBUS
OJIHOMMEHHO M Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OObsicHEeHHE TIPUHITUTIA JEHCTBUS SJIEKTPOCKOA.
OOBbsicHeHUE SIBICHUM JIEKTPU3ALIUU

IIPU COMIPUKOCHOBEHUH TEN U

VHAYKIIMEN C UCTIOJIb30BAHUEM 3HAHUUN

0 HOCHUTEJISIX DJIEKTPUUECKUX 3aPsJIOB B
BEIIICCTBE.

Pacno3naBanue u 00bICHEHHE SIBJICHUI
3JIEKTPHU3AIlMU B TTIOBCETHEBHOM KU3HHU.
HaOmronnenne n 00bICHEHHE OITBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHEHHUSI
AIIEKTPUYECKOTO 3apsija.

Hab:1roieHre onbITOB 110 MOACITUPOBAHHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
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ANEKTPUYECKUM 3apsi.

I/ICCJICIIOBaHI/IC ,Z[CﬁCTBI/IH QJICKTPHUUICCKOI'O I1OJIA
Ha ITPOBOJHUKHU U JTUIJICKTPUKH
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Crpoenune aToma.
IIpoBoiHMKHM

Y TUDJICKTPUKHU. 3aKOH
COXpaHEHUS ICKTPUIECKOTO
3apsiga

2.2

IlocTogHHBINA
AIEKTPUIECKUN TOK

20

DNEeKTPUYECKUN TOK.

Y ciioBus CyIeCcTBOBaHUS
ANEKTPUYECKOTO TOKA.

M cTOYHMKY TOCTOSITHHOTO
TOKa. JlercTBus
AIEKTPUUYECKOTO TOKA
(TerioBOE, XUMUYECKOE,
MAarHuTHOE).
DNEeKTpUYECKUN TOK

B JKUJIKOCTSIX U

razax.

DJekTpudecKas Ierb.
Cuita Toka. DIEKTPUIECKOe
HaIpsiKEHUE.
CornpoTuBiieHHE
MIPOBOJIHHKA. Y IEJIbHOE
COMPOTHUBJICHUE BEIIECTRA.
3akoH Oma 1J1d yyacTka
uenu. [locnenoBarensHoe
U TIapaJyieIbHOE COESUHEHUE
ITPOBOJIHUKOB.

PaboTa 1 MOIIHOCTD

Habmronerune pa3andHbIX BUIOB JICHCTBUS
3JICKTPUYECKOTO TOKa U OOHAPYKCHHUE ITHX
BUJIOB JICKCTBHS B OBCEIHEBHOM JKU3HH.
HaOmronenre BO3HUKHOBEHHS Ia30BOr0
pas3psiga U SIEKTPUUECKOTO TOKA B ) KUIKOCTH.
COopka 1 HCTIBITAHUE DJICKTPUUISCKON IIETTH
ITOCTOSIHHOT'O TOKaA.

N3mepenue cuibl Toka aMIepMETPOM.
N3MepeHne 371eKTpUYeCKOro HanpsiKEHU
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
3JIEKTPUYECKOTO COMPOTUBJIEHUS TPOBOJHUKA
OT €ro JIJIUHBI, TUIOLIAIA MONEPEYHOTO
CEUCHUS U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
MIPOTEKAIOIIETO YEPE3 PEUCTOP,

OT CONIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha pe3UCTOpeE.

[IpoBepka npaBuiia CIOKEHUS HAPSKEHUN
IIPU TIOCTIEIOBATEILHOM COCIMHEHUM IBYX
PE3UCTOPOB.
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QJICKTPHUYCCKOI'O TOKA.
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3akoH /xxoyns—JIenna.
DIIEKTPUYECKHE 1IETTN

U TIOTpeOuTEeH
AIEKTPUYECKON SJHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

[TpoBepka npaBuia AJisi CHUIIbI TOKA

IpU NapajijIeIbHOM COETUHEHUH PE3UCTOPOB.
AHaIIU3 cCUTyanui nociaea0oBaTeIbHOTO U
NapajieIbHOr0 COEIMHEHUS TPOBOJHUKOB

B JIOMAIIHUX JJIEKTPUUECKHUX CETAX.

Pewmenne 3amau ¢ ucnonszoBanueM 3akoHa Oma
1 GopMyII pacyeTa dJIEKTPUYECKOTr0
COMPOTUBJICHUS TP MOCJIEA0BATEIILHOM

U MapajuieIbHOM COEMHEHUHN MPOBOIHUKOB.
Ompenenenne  pabOTBI  AIEKTPUUECKOTO
TOKa, IPOTEKAIOIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HAIpPsKEHUS HA HEMl.
Onpenenenue KIIJ[ HarpeBarerns.
UccnenoBanue npeodpazoBaHusi JHEPTUU

IPU MObEME IPy3a IJIEKTPOABUTATEIIEM.
OOBbsicHeHHE YCTPOUCTBA U IPUHITUIIA JICHCTBUS
JIOMAIIIHUX 3JIEKTPOHArPEBATEIbHBIX MPUOOPOB.
OObsicHeHHE TTPUYMH KOPOTKOTO 3aMbIKaHUs

Y IPUHLMIIA IEWCTBUS MIJIABKUX
IIPENOXPAHUTEIICH.

Pemienue 3aau ¢ UCMonb30BaHUEM 3aKOHA
JIxoyna—Jlenma

23

MarsuTHbIC SIBICHUS

ITocTossHHBIE MAarHUTHL.
BzaumoneiicTBue

HCCHGI{OB&HI/IG MAarauTHOI o BBaHMOﬂeﬁCTBHH
ITOCTOSAHHBIX MAarHuToOB.
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MOCTOSIHHBIX MarHUTOB.
MarunuTtHoe 1oJe.
MarunuTtHoe 1noJjie 3eMmin

Y €r0 3HAYCHUE JJIS )KU3HU
Ha 3emuie. OnbIT OpcTea.
MarsauTHOE 110J1€
3JIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMAarHUTOB

B TeXHUKE. [lericTBHE
MarHUTHOTO MOJIS

Ha MPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonws3oBanue
ANEKTPOJIBUraTENEN

B TEXHUYECKUX YCTPONCTBAX
Y Ha TpaHCIIOPTE

N3ydenne MarHuTHOTO OIS TOCTOSTHHBIX
MarHuTOB MPHU UX OOBEAMHEHUHU U Pa3/ICICHHM.
HccnenoBanre MarHuTHOTO B3aMOJICUCTBUS
MOCTOSIHHBIX MarHuTOB.

N3ydenne MarHuTHOTO OIS TOCTOSTHHBIX
MarHuTOB MpHU UX OOBEAMHEHUHU U Pa3/ICICHUH.
IIpoBeneHue ONBITOB 110 BU3yaJIM3aLMU OJIS
IIOCTOSIHHBIX MarHuTOB.

N3yueHne sBIICHUsS] HAMarHUYMBAHUS
BEILECTBA.

HccnenoBanue AEMCTBUS AIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTD CUJIBI B3aUMOACUCTBUS KaTyILIKH
C TOKOM M MarHuTa OT CUJIbl U HAPABJICHUS
TOKA B KaTyLIKE.

AHanmm3 CUTyaluy NMPakKTUIECKOTO NPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METULIUHE).
N3yuyeHnne nencTBus MArHUTHOTO

II0JISI HA TIPOBOJIHHUK C TOKOM.

N3yuyeHne nelcTBUS SJIEKTPOABUTATEIS.
N3mepenne KII
ANEKTPOABUTATEIBHON YCTAaHOBKH.
Pacnio3HaBaHue u aHaJIN3 pPa3IMYHBIX
IIPUMEHECHUH AJIEKTPOABUTATEIIEN
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DyieKkTpoMarHuTHas 4 Onpwitel @apanes. SAsnenre | ONBITHI O UCCIAEAOBAHUIO SBJICHUS
WHTYKITHS AIIEKTPOMATrHUTHOM ANEKTPOMArHUTHOW WHIYKITUU: UCCIIEIOBAHNE
uaayknun. [Ipasuno JIeHna. | n3MEHEHHI 3HAYCHUS ¥ HATPABIICHUS
DJeKTporeHepaTop. UHAYKIIMOHHOT'O TOKa
CriocoObI oSTydeHUs
AIIEKTPUYECKOUN SHEPTHUH.
DJIeKTPOCTAHITUH
Ha BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPTUU
Hroro no pazneny 37
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
No HaunmenoBanue Komnuectso | Ilporpammuoe comepskanue | OCHOBHBIE BUJIBI ACATEILHOCTH 00YUYaAIOIIUXCS
/i pa3nesioB u 4acoB
TeM
y4eOHOr0 mpeMeTa
MexaHu4yecKue siBJIeHHUSA
1.1 | Mexanuueckoe 10 MexaHnndeckoe JIBHKCHHE. AHanu3 u 00CyXJIeHNUE Pa3IMUHbBIX

JABMIKCHUC U CITOCOOBI
Cro OITMCaHUsA

MarepuranbHas TOUYKa.
Cucrema oTcyera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JBIKCHHUS.
PaBHOomepHOE
MPSAMOJIMHEWHOE JIBUKECHUE.
HepaBromepHoe
MPAMOJIMHEWHOE IBUKECHUE.
Cpennsis 1 MTHOBEHHAs
CKOPOCTb Teja npu
HEPaBHOMEPHOM JIBHIKCHHH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSIMOJIMHEVHOE IBUKEHHUE.
CBoOonHOE TaicHHeE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHUE

10 OKPYHOCTH.

ITepuon u yactora
oOparenus. JInaeiHas

MPUMEPOB MEXAaHUYECKOTO JBM)KCHHUS.
Ob6cyxnenne rpaHul] IPUMEHUMOCTH MOJIEITN
«MaTepuanibHas TOUKay.

Onucanre MEXaHU4YEeCKOTO JBMKCHUS
pa3IMYHbIMU ciocobaMu (ypaBHEHUE, Ta0IHIIA,
rpaduk).

AHanu3 )XU3HEHHBIX CUTYalluH, B KOTOPBIX
MPOSIBIISIETCS. OTHOCUTENIEHOCTHh MEXaHUUECKOTO
TIBYKEHUSL.

Habmionenne MexaHn4ecKoro IBUKEHHsI Tea
OTHOCHUTENFHO Pa3HBIX TENl OTCUETA.
CpaBHEeHHE ITyTeH U TPACKTOPHUHA TBUKCHHUSI
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHLHO Pa3HbIX
TEJ OTCUETA.

Anamms tekcta ["anuiest 06 OTHOCUTETBHOCTH
JBY)KCHUS; BHITIOJTHEHUE 33/1aHUN TIO TEKCTY
(CMBICJIOBOE UTEHHUE).

Onpenenenue cpenHein CKOpPOCTH
CKOJIb)KEHUSI OpycKa WM JBHKCHHS IIapuKa
110 HAKJIOHHOH TUTOCKOCTH.
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Y yTJI0Basi CKOPOCTH.

AHanmu3 1 06cyXaeHue crmocoOoB
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LlenTpocTpemurenbHOE
YCKOpEHUE

pUOIMKEHHOTO OIpeIeTICHUs] MTHOBEHHOM
CKOPOCTH.

Ornpenenenne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIIapUKa B KUJKOCTH, MOJICIH
AIEKTPUUYECKOTO aBTOMOOMJIS U T. 11.).
Onpenenenue myTH, OPOMAECHHOTO 3a TAHHBIN
POMEXKYTOK BPEMEHHU, U CKOPOCTHU TeJa

1o rpaduKy 3aBUCHMOCTHU ITyTH PABHOMEPHOTO
JBIDKCHUS OT BPEMEHH.

OOGcysx1eHre BO3MOKHBIX ITPUHIIUIIOB
JEUCTBUS IPUOOPOB, U3MEPSIONINX CKOPOCTh
(cimIOMETpPOB).

Brruncnenue myTtu u CKOpOCTH MPpHU
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKECHUU
Tena.

Onpenenenue NPoNAEHHOTO MyTH U YCKOPEHUS
JBIDKCHUS Tea 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOIMHEHHOTO
JBIKEHUS TEjla OT BPEMEHHU.

IIposepka eunomeswi: eciu

npu pagHoyCKOPEHHOM OBUNCEHUU

be3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK ps0 He4emHbulX Yuces, mo
COOMBEMCMBYIOUUE NPOMENCYMKU BPEMEHU
0OUHAKOBHL.

OnpeneneHue yCKOpeHus Tena

IIPY paBHOYCKOPEHHOM JIBMYKCHUHT
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10 HAKJIOHHOM IIOCKOCTH.

N3mepenne neproaa u 4aCToThI

oOpalieHusl Tela 1Mo OKPyKHOCTH.
OrnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JBUKEHUS TEJa M0 OKPYKHOCTH.

Pemenne 3amau Ha onpeneneHue
KMHEMATUYECKUX XapaKTEePUCTUK
MEXaHUYECKOTO JIBMKEHUS Pa3IMUHBIX BUIOB.
Pacno3naBanue v npuOIMKEHHOE OMUCAHUE
Pa3JIMYHBIX BUJI0OB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIC ¥ TEXHHUKE (HA TpUMepax CBOOOTHO
MMaJAfoNINX TEJ, IBMKCHHS )KUBOTHBIX,
HEOECHBIX TEJ, TPAHCTIOPTHBIX CPEACTB U JIp.)

1.2

BzaumopelicTBue Ten

20

[TepBrb1it 3aKOH
HsroTona. Bropoit 3akoH
HeroTona. Tperuii 3akoH
HreroTona. [TpuHIMIT
CYyHEePHO3ULIUH CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUS TTOKOS, APYTHE BUIBI
TPEHUSL.

Cuiia TSXKeCTH U 3aKOH
BCEMUPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
nageHus. [[BrxeHue

Habmronenue u o0cyKaeHre OnbITOB

C IBMD)KCHHEM TeJla TPU YMEHBIIICHUN BIUSHUS
JPYTUX TN, MPEMATCTBYIOMNUX JBUKCHUIO.
Anamm3 tekcrta ['annnest ¢ onucanueM
MBICJICHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 33JIaHUM 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OOGcyxaeHue BO3MO>KHOCTH
BBITIOJIHGHUST ~ 3aKOHA  HMHEPIUHA B
Pa3IUYHBIX CUCTEMAaX OTCYETA.

Habnronenune u obcykaeHne MeXaHUYeCKUX
SBJICHUH, TMPOUCXONAIINX B  CHCTEME
oTcueTa
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IJIaHET

«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Counnua. [TepBas
KOCMHUYECKasi CKOPOCTb.
HesecoMocTs 1 neperpysku.
PaBHOBECHE MaTepuanbHOU
TOYKH. AOCOTIOTHO TBEPIOC
Teno. PaBHOBECHE TBEPIOTO
TeJIa C 3aKPEIJICHHON OChIO
BpanieHuss. MOMEHT CHIIBI.
LenTp TsKECTH

U YCKOPEHHOM JBM)KEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JleiicTBHSI ¢ BEKTOpaMH CHJI: BBITIOJIHEHUE
3aJJaHU 1O CII0)KEHUIO U BEIYUTAHUIO
BEKTOPOB.

HaGnronenue u/mnu npoBeeHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCMOCTb YCKOPEHHS
TeJa OT MPUJIOKEHHOM K HEMY CHJIBI M MacChl
Tena.

Ananu3 1 00bsCHEHUE SIBICHUIN

C MCTIOJIb30BaHUEM BTOPOro 3akoHa HeloToHa.
Pemenue 3a1a4 ¢ UCNoIb30BaHUEM BTOPOTO
3akoHa HbI0TOHA W MpaBUIIa CI0XKEHUS CHIL.
Onpenenenre KeCcTKOCTU NPYKUHBL.

AHanu3 cutyaluii, B KOTOpbIX HaOJII0Jat0TCs
ynpyrue nedopmaiuu, 1 uX 00bsICHEHUE

C UCTIOJIb30BaHMEM 3aKkoHa ['yka.

Pemenue 3agau ¢ ucnonp3oBanuem 3akoHa ['yka.

NccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS
CKOJIBKEHHS OT CHUJIbI HOPMAJIBHOTO JIABJICHUS.
OO0cyxeHue pe3yabTaTOB UCCIEOBAHUS.
Onpenenenne koddduienta TpeHus
CKOJIBYKEHUSI.

N3mepenne cuiibl TpEeHUs MOKOSI.

Pemenue 3amay ¢ uCmoab30BaHUEM

(bOpMyIBI TSI CHITBI TPEHUS CKOJTBKCHHUS.
AHamm3 IBWKEHUS TE TOJIBKO MO JCHUCTBUEM
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CWJIBI TSIKECTH — CBOOOTHOTO TaJCHHUSI.
OObsicHeHHE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOIHOTO MaJCHUS OT MacChl Tea.

O1ieHKa BEJTUYUHBI CHIIBI TSATOTCHHUS,
JNEUCTBYIOLIEN MEXKIY JIBYMS

TenaaMu (ISl pa3HbIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX TeJ

MO/ IEUCTBUEM CHJIBI TATOTEHUS

(C UCTIOIBL30BAHKUEM JIOTIOJTHUTEIIBHBIX
HUCTOYHUKOB HH(GOPMAIIHH).

Pemenue 3amau ¢ ucmonb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacyeTa CHIIbI TSXKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OTIMCBIBAIOIIETO MPOSIBIICHUS 3aKOHA
BCEMHUPHOT'O TATOTCHMS; BBITIOJTHEHUE 3a/IaHUM
0 TEKCTY (CMBICIIOBOE UTEHHE).
Habnronenue u o0CyxkaeHre ONbITOB

10 U3MEHEHUIO Beca Tejia IPU YCKOPEHHOM
JIBYKEHUU.

AHaJIN3 yCIOBUN BOSHUKHOBEHHWSI HEBECOMOCTH
U TIepEerpy3KH.

Pemienue 3amau Ha onpeiesieHUE Beca

TeJa B Pa3JIUYHbIX YCIOBUSIX.

AHanu3 cui, 1eUCTBYIOIIUX Ha TEJO,
MOKOSIIIEeCs Ha OTMOpeE.

OrnpeneneHue HEHTPa THKECTH Pa3IUYHBIX T
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc tena. 3menenue
uMItyJabca. UMIyJibc CHUIIBIL.
3aKOH COXpaHEHUs
nMminyJbca. PeaktusHoe
JIBIKEHUE.

Mexanuyeckas pabota

1 MOILHOCTh. Pabora

CHUJI TSKECTH,

YIPYTrOCTH, TPEHUS.

CBs13b 3HEpPrUH

1 padotsl. [loTeHnmanbHas
JHEprus Tena, HOAHSATOrO
Ha/Jl IOBEPXHOCTHIO 3EMIJIU.
[ToTeHuMaIbHAS SHEPTUS
CKATOM NPYKHUHBI.
Kunernueckas sHeprus.
TeopeMa 0 KHHETUYECKOM
DHEPrur. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU

Habitoienue u 006Cyk/1€Hre OIbITOB,
J€MOHCTPUPYIOIIUX Mepeaady UMITyJIbca
IpY B3aMMOJEHCTBUM TEN, 3aKOH
COXPAHEHUs UMITYJIbCa MPU aOCOIIOTHO
yIpyrom

U HEYNIPYTOM B3aUMOJICUCTBUU TEIl.
AHanu3 cutyauuil B OKpy Karolen
’KU3HU C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

PacriozHaBaHue sIBJIEHUS pEAKTUBHOIO
JBUKEHUS B IPUPOJE U TEXHUKE.
[IpumeHeHne 3aK0Ha COXPaHEeHHsI UMITYJIbCa

JUISL pacyeTa pe3yJbTaTOB B3aUMOJIECHCTBUS TEI

(Ha mpuMepax HEeyIpyroro B3auMoIeHCTBUSI,

YIPYTOro HEHTPAIBHOTO B3aUMOJICUCTBUS IBYX

OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETOJIBM)XHO).

Pemenue 3ama4 ¢ UCmoab30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenne pabOTHI CUITBI YIIPYTOCTH
P TTOIbEME TPY3a C MCTOIb30BAHHEM
HETIOJIBMPKHOT'O M TIOJIBFDKHOT'O OJIOKOB.
HN3mepenune MOIHOCTH.

N3mepenne moTeHIMaaIbHON SHEPTUH
ynpyro 1eOpMUPOBAHHON TIPYKUHBI.
N3mepeHne KuHeTUYeCKOW SHEPTUH Tella
10 JJTMHE TOPMO3HOTO MYTH.
OKCTepuMEHTAIPHOE CPAaBHEHNE N3MCHECHHUS
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IIOTECHIIMAJIbHOW U KUHETUYECKOM SHEPTrUM Tena
[IPU JIBUKEHHUU 1O HAKJIOHHOM TJTIOCKOCTH.
DKCIepUMEHTaIbHAs MPOBEPKA 3aKOHA
COXpaHEHHS] MEXaHUYECKON IHEPIUr

Py CBOOOTHOM Ia/ICHUH.

[IpumeHeHue 3ak0Ha COXPAHEHUS
MEXaHWYECKOU 3HEPTUH ISl pacyeTa
IIOTECHIIMAJIBHOW U KUHETUYECKON SHEPTUn
tena. Pemenue 3a/1a4 ¢ HCNOIb30BAHUEM
3aKOHa

COXPAHEHUSI MEXAHUYECKOW SHEPTUU

Hroro no pazneny

40

MexaHuuyecKHne K0J1e0aHUus U BOJHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarensHoe ABMXEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: TIEPUO]I,
4acToTa, aMIUTUTY/Ia.
Marematnueckuii u
MPYXKUHHBIA MasTHUKH.
[IpeBpatienuie sHepruu
pH KoJiIeOaTeTHHOM
TIBVKCHHM.

3aryxaroiue KoiaeOaHus.
BoinyxaeHHble KoeOaHusl.
Pe3onanc

HabGmonenne konebanuii o neiicTBUEM

CHJI TSIKECTH U YIPYTOCTH U OOHApYKEHUE
OI00HBIX KOJIEOAHUM B OKPYKAIOIIIEM MUPE.
AHanu3 konebaHut Tpy3a Ha

HUTHU U Ha MIPYKUHE.

Ornpenenenue 4acTOThI KOJIeOaHUI
MaTEeMaTUYECKOT0 U MPY>KMHHOTO MasiTHUKOB.
HabGmonenne u o0bICHEHNE SIBIICHUS
pe3oHaHca.

HccenenoBanre 3aBUCUMOCTH TIEPHOIA
KOJIEOAHUN MOJABEIIEHHOTO0 K HUTHA

rpy3a OT JIJUHBI HATH.

[TpoBepka HE3aBUCUMOCTH TEpHOIa KoJIeOaHUIt
rpy3a, TOJBEIICHHOTO K JIEHTE, OT MacChl
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rpy3a. HaGmronenue u 00CykJIeHHE OIBITOB,
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JIEMOHCTPUPYIOIINX 3aBUCUMOCTH TIEpUoia
Kos1ie0aHUil MPYKMHHOTO MAsITHUKA OT MacChl
rpy3a U KECTKOCTH MPYKUHBIL.

[IpuMmeneHne MmaTeMaTu4eCKOro

U TIPYKUHHOTO MasiTHUKOB B KAUeCTBE
MojieNied AJi1 ONUCaHus KoJeOaHuil B
OKPYIKaIOIeM MHUPE.

Pemenue 3amay, CBSI3aHHBIX C
BBIYHCIICHUEM WJIU OLIEHKOM YaCTOTHI
(mepuona) kojeOaHui.

H3zmepenue yckopenus c60600H020 nNadeHUs.

2.2

Mexannueckne
BOJIHBI. 3BYK

MexaHnyecKkue BOIHBIL.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpomonbHbIE

Y TIOTIEPEYHBIE BOJIHBI.
JImvHa BOJIHBI M CKOPOCTH
€€ pacupoCTpPaHCHMUS.
MexanndyecKkue BOJIHBI

B TBEPJIOM TEJIE,
celiCMHYECKHE BOJIHEI.
3ByK. ']pOMKOCTB 3ByKa
1 BBICOTA TOHA.
OtpaxkeHue 3ByKa.
Nuppasyk

U YIBTPa3BYyK

OOHapyXeHue U aHAJIU3 BOJIHOBBIX

SIBJICHUM B OKPY’KAIOLEM MUpE.
HabGntonenue pacnpocTpaHeHus! IPOIOJIbHBIX
Y TIONEPEYHBIX BOJIH (HA MOJEIIH)

U OOHapY>KEHHUE aHAJIOTUYHBIX BUJIOB

BOJIH B MPUPO/JIE (3BYK, BOJTHBI HAa BOJIE).
BreluuciieHre ITMHBI BOJHBI B CKOPOCTH
pacnpoCTpaHEHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEICTICHUE TPAHMII
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHuH.

HaGnronenue 3aBHCUMOCTH BBICOTHI 3BYKa
OT YacCTOTHI (B TOM YHUCJIE, C UCIIOJIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HabGnronenue u o0bsicHeHUE SBICHUS
aKyCTHUYECKOTO PE30HAHCA.
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AHaJIU3 OPUTMHAIIBHOTO TEKCTA,
MOCBSILEHHOT0 UCIIOJIb30BAHUIO 3BYKa (MU
yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIHS, YIBTPA3BYK

B MEJIUIIMHE U Jp.); BHINOJIHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE YTEHHUE)

Hroro no pazneny

15

3J1€KTpOMaFHI/ITHOe moJI€ M JICKTPOMAIrHUTHBIC BOJIHbI

3.1 | DaekrpomarHuTHOE
noJie

Y 3JIEKTPOMArHUTHBIE
BOJIHBI

6

DneKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 3nEKTPOMarHUTHBIX
BosIH. Mcnonk3oBaHue
3JIEKTPOMArHUTHBIX BOJIH
JIJISI COTOBOM CBSI3U.
DneKTpoMarHuTHas npupoaa
ceeta. CKOpOCTh CBETA.
BoaHoBBIE CBONCTBA CBETa

[TocTpoenwue paccyxaeHuii, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JIEKTPUUYECKOTO U MATHUTHOTO
TIOJIEH.

DKCNEPUMEHTAIBHOE U3yUYEHHUE CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE

C TIOMOIIIbI0 MOOMJILHOTO TeNiepoHa).

AHanm3 peHTreHOBCKUX CHUMKOB
YeJI0BEYECKOr0 OpraHu3ma.

AHaJIU3 TEKCTOB, ONMKUCHIBAIOIIUX MTPOSIBJICHUS
AJEKTPOMArHUTHOIO U3IyUYEHHUS B IPUPOJIE:
KUBBIC OPTaHU3MBbI, H3TYYEHUSI HEOCCHBIX TEI
(CMBICIIOBOE UTEHUE).

Pacnio3snaBanue u aHanu3 pasnu4HbIX
IPUMEHEHUHN AJIEKTPOMATrHUTHBIX BOJIH

B TEXHUKE.

N3yyeHne BOMTHOBBIX CBOWCTB CBETA.
Pemenwne 3anad ¢ ucnonp3oBanueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJIHBI U YaCTOTHI CBETA
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Hroro no pazneny
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CBeTOBBIE SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHus
CBETa

JlydyeBas moneinb cBera.
Hcrounuku cera.
IIpsmonuneiHOe
pacnpoCTpaHEHHE CBETA.
3atMenus ConHua u JIyHBI.
Otpaxkenue cBeta. [Lnockoe
3epKajno. 3aKOH OTpPaXKEHUs
CBETA.

IIpenomiienue cBeTa. 3aKOH
npenomienus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonb3zoBaHue
MOJTHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKHUX
CBETOBOJIAX

Hab6mronenue onbITOB, AEMOHCTPUPYIOIITUX
SIBJICHUE TIPSMOJIUHEHHOTO
pacrpocTpaHeHus CBETa
(BO3HUKHOBEHHE TE€HU U MOJIYTEHHU),

U UX UHTEpIpETaIus ¢
HCIOJIb30BAHUEM ITOHSITHS CBETOBOIO
ayya.

OObsicHEHUE U MOJIETUPOBAHNE
COJIHEYHOT'O M JIYHHOT'O 3aTMEHHM.
HccaenoBanue 3aBUCUMOCTH

yTJla OTpaKeHHUsSI CBETOBOTO JIyda OT yrija
T1aJICHUS.

N3yuenue cBONCTB N300pakeHUS B
IIJIOCKOM 3epKaJie.

Habmronenne u 00bsICHEHNE ONBITOB
10 TIOJTYYCHUIO0 N300paKCHHH B
BOTHYTOM M BBIITYKJIOM 3€pKajiax.
Habmronenne n 00bsICHEHHE OBITOB
0 TIPEJIOMJICHUIO CBETA Ha TPaHUIIC
Pa3ITUYHBIX CPEJI, B TOM YHCJIE OIBITOB
C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanre 3aBUCUMOCTH yTJIa

IMPCIIOMIICHUA OT YIJIa IIaACHHSA CBETOBOI'O JIy4da

Ha TPAHULIE «BO3LYX—CTEKIIO».
Pacrnio3znaBanue sIBI€HUN OTPAKEHUS
Y IIPEJIOMJICHHS CBETA B TIOBCEHEBHOM
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KH3HU.
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AHanu3 1 00bsCHEHUE SBICHUS ONTHYECKOIO
MUpaxa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHOB
OTPaKCHUA U TPCIIOMIICHHA CBCTA

4.2 | JIuH3bI U ONITHYECKHE 6 JIunza. Xox nmyueii B muu3e. | [lomyueHnue n3o0paxeHHid ¢ MOMOIIBIO
IPUOOPHI OntHnyeckast cucteMa cobuparoliet U pacceuBaroen JUH3.
doToanmapara, Mukpockorna | Omnpeaenenue GOKYCHOTO pacCTOSTHUS
u Teneckorna. ['na3 kak 1 OTNITHYECKOU CHUJTBI COOMPAFOTIICH
OIITHYECKasl CUCTEMA. JIMH3BI.
bimzopykocTh AHanu3 ycTpoMCTBA U MPUHIIUNA JCHCTBUS
1 JaJTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
dboToanmapaTa, MUKPOCKOIIa, T€JIECKOTA.
N3ydenne moaenu riaza Kak ONTHYECKOM
CHCTEMBI.
AHanu3 sSBJICHUHN OJU30PYKOCTH
Y JAJbHO30PKOCTH, IPUHIIUIIA
JIEHCTBUS OYKOB
4.3 | Pasnoxenue 6e10ro 3 Pasnosxenue Oeoro ceera Hab6monenue pasnoxxeHus 6e10ro cBera
CBETa B CIIEKTP B ciekTp. OnbITel Hpt0TOHA. | B criekTp.
ClroxxeHue CreKTpaIbHbIX HaOmronenne u 00bsICHEHUE ONBITOB
1BeToB. /lucnepcus cBera 0 TOJTyYEHUI0 O€JIOT0 CBETa MPH CIIOKEHUU
CBETAa Pa3HBIX 1IBETOB.
[IpoBenenne u 00BICHEHUE OMBITOB
110 BOCTIPUSATHIO 1IBETA MPEIMETOB MPU UX
HAOJII0/ICHUH Yepe3 [IBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
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KBaHTOBbBIE SIBJICHHS

5.1 | Ucnyckanue u OmnsiTel Pe3epdopaa O6cyxxnenue 1enu onsiToB Pesepdopaa
MOTJIOIIEHHE CBETA Y TJIAaHETapHasi MOJEIb 10 MCCJICIOBAHUIO aTOMOB, BBIJIBHYKEHHE
aTOMOM atoMa. Mogens aroma bopa. | runote3 o BO3MOKHBIX pe3yjibTaTaxX OMbITOB

HcnyckaHne v MOTIOMEHNE | B 3aBUCUMOCTH OT MPEIOIaraéMoro CTpOCHUs
cBeTa aToMOM. KBaHTHI. aTOMOB, (pOpMyJIHpOBaHUE BHIBOIOB
JlnHenyartple CIEKTPBI U3 PE3YJIbTaTOB ONBITOB.
OO6cyxaeHue TpOTUBOPEUH MIIaHETaPHON
MOJIEIM aTOMa U OCHOBAHUU JJIsl TUTIOTE3bI
bopa o cranmonapHbsix opouTax
37eKTpOHOB. Halmto1eHne CIUIONTHBIX U
JMHENYAThIX CIIEKTPOB U3JITYUYCHUS
pPa3JIMYHbBIX BEIIECTB.
OOBsICHEHHUE JIMHEHYIATBIX CIICKTPOB HU3ITYYCHHS
5.2 | CTtpoeHHe aTOMHOTO PamnoaktuBHOCTE. Anbda-, | OOCyX)aeHNE BO3MOKHBIX THIIOTE3 O MOJIEIISX

saapa

0eTa- U raMMa-u3IyyeHUsI.
Crpoenue aTOMHOTO sapa.
Hyknonnasa moxaens
aTOMHOTO s1pa. M30Toms!.
PannoakTuBHbIE
npespauieHus. llepuon
roJtypacnaza aTOMHBIX SiAEp

CTpPOEHHUS Aapa.
Onpenenenue cocrasa saep 1o

3aJJaHHBIM MaCCOBBIM U 3apsiIOBBIM

yuciaam

Y 110 TTOJI0KEHUIO B IEPUOANYECKON CUCTEME
JJIEMEHTOB.

AHanu3 U3MEHECHUS COCTABA A/IPA U €TO
MOJIOKEHHUSI B IEPUOJIMYECKON CUCTEME

IIPU O-PAJUOAKTUBHOCTH.

HccnenoBanue TPEKOB O-4aCTHUIL IO TOTOBBIM
dboTorpadusam.

OOHapy:xeHre U U3MEpPEHNE PaAUAllMOHHOTO
(doHa ¢ MOMOIIIBIO JO3UMETPA, OIIEHKA €ro
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MHTCHCHUBHOCTH.
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AHanu3 OMONOrHYEeCKMX U3MCHECHUH,
MPOUCXOIAIINX O] JEUCTBUEM
PaIMOAKTUBHBIX U3JTYyYCHUI.
Hcnonws3oBaHue paguoakTUBHBIX U3TyUYEeHUN
B MEIUIIMHE

5.3 | SAnepHbie peakuuu 7 Snepuble peakuuu. 3akoHbl | Penienue 3a1ay ¢ uCnoiab30BaHUEM
COXpaHEHUS 3aps0BOr0 3aKOHOB COXPAHEHUS MACCOBBIX U
1 MacCOBOT'O YHUCEI. 3apsII0OBBIX YUCET HA ONPE/ICIICHHE
DHeprus CBA3U aTOMHBIX PE3yNBTATOB SIIEPHBIX PEAKLIUN; aHATIN3
anep. CBsA3b Macchbl BO3MOXHOCTH
U SHEpruu. Peakiiuu CHHTE3a | WM HEBO3MOXKHOCTH SIIEPHON PEaKI[HH.
u fencHus saep. Microunuku | OreHKa SHEPTUH CBSI3H SIEP C
sueprun CoJIHIIA 1 3BE3]I. WCIIOIb30BaHuEM (GOPMYJIbI DMHINTEHHA.
SnepHas sHepreTuka. OO6cyxneHne nepcreKkTUB UCIOb30BaHuUs
JleicTBHSI paMOaKTUBHBIX YIPaBJIsEMOr0 TEPMOSIIEPHOTO CUHTE3A.
W3JIyYEHUN HA )KABBIC OO6cyx1eHne MPeuMyIIECTB U KOJIOTHIECKIX
OpTraHU3MbI po0JieM, CBSI3aHHBIX C SCPHOMN SHEPreTUKON

Hroro no pazneny 17

IHoBTOpPUTE/IBbHO-00001Ia0IINIT MOAY/Ib

[ToBTOpEHME 9 CucremaTuzanus Brimonnenne yuyeOHbIX 3a1aHUM, TPEOYIOMINX

1 0000111eHHE
coJiep KaHus Kypca
busuku 3a 7-9
KJIACCBI

1 0000I1IeHIE TTPEIMETHOTO
COJIep)KaHMS M OIbITA
JIEeATEBLHOCTH,
MIPHOOPETEHHOTO

MIPU U3YYEHUHU BCETO Kypca
(hM3UKHU OCHOBHOTO OOIIIETO
oOpa3oBaHus.

JEMOHCTPali KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

— IMMPUMEHEHUS TTOJTYYEHHBIX 3HAHUM

JUTSL HAYIHOTO OOBSICHEHUS (PU3NIESCKUX
SIBJICHUM B OKPY>KAIOLIEW NPUPOJIE,

B MOBCEIHECBHOM KW3HU U BBISIBICHUS
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IToaroroBka Kk OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy 1o (u3nKe

JUTs1 OOyYaroIuXcs,
BBIOpABUINX ATOT y4E€OHBIN
npeaIMeT

(U3NYECKUX OCHOB PsAJIa COBPEMEHHBIX
TEXHOJIOTUH;

— MIPUMEHEHHS] OCBOCHHBIX
AKCIIEPUMEHTAJIHBIX YMEHUM

JUTSI ICCIIETIOBAHUS (PU3NYECKUX SBIICHUM,

B TOM YHCJIE JIJISI POBEPKHU THUIOTE3

Y BBISIBJICHUSI 3aKOHOMEPHOCTEM.

Pelienuie pacueTHbIX 3a/1a4, B TOM YUCIIE
MpeANoJararouX UCTIOIb30BaHNE (PU3NUECKIX
MOJIENIed U OCHOBAHHBIX Ha COJICP>KaHUU
Pa3IMYHBIX Pa3/CeiIoB Kypca (GHU3UKH.
BrinosHeHue u 3ammTa rpynmnoBbiX

WJIU UHAUBUYJIbHBIX IPOEKTOB, CBSI3aHHBIX
C COJIep>KaHHEM Kypca (pU3UKH

Hroro no pazneny 9
OBLIEE KOJIMYECTBO 102
YACOB IIO

[TPOTPAMME
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NEPEYEHDb (KOJUD®UKATOP) PACIIPEJAEJEHHBIX IO KJIACCAM
MPOBEPSAEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEPXKAHUS IO ®PU3UKE

B ¢denepanbHbIXx M perMoHajIbHBIX MPOLEAYpax OLEHKH KadecTBa OOpa3oBaHUs
UCIIOJIb3YEeTCsl MepeyeHb (KOAU(PUKATOP) pachpelieICHHBIX MO KiaccaM IpOBEpsSEeMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBI
OCHOBHOT'0 00I11eT0 00pa30BaHuUs U JIIEMEHTOB COACPKaHUA M0 HU3HKE.

7 KIIACC

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl OCBOEHHSI OCHOBHOM 00pa3oBaTeILHOM
MPOrpaMMblI

Kon [IpoBepsieMble MPeIMETHBIC PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO o0pa3zoBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIETro
pe3yybTara oOpa3zoBaHuUs
1.1 VCI0JIb30BATh U3YUYECHHBIE TOHSITHUS
1.2 paznyarh SIBJICHUA II0 ONHMCAaHHUIO MX XapaKTEPHBIX CBOMCTB U

Ha OCHOBEC OIIbITOB, ICMOHCTPUPYIOINNX JAHHOC (I)I/ISI/I‘IGCKOG SIBJICHUC

1.3 pacmo3HaBaTh TMPOSIBJICHUE WM3YYCHHBIX (PU3WYECKUX  SBICHUUN
B OKpPY’KaloIlIeM MHUpE, B TOM 4yucie Ppuznueckue sBiIeHUs B IPUPOJIE,
IPU 3TOM TEPEBOAUTH MPAKTUUECKYIO 33/layy B yueOHYIO, BBIIACIATD
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (DHM3UIECKUX SBICHUN

1.4 OMKCHIBATh HM3YYCHHBIE CBOWCTBA TeNl U (PU3WYECKUE SIBICHHUS,
UCTIONB3YsST (PU3WYECKHE BEIWYWHBI, TPH ONHUCAHWHA TPABUILHO
TPaKTOBaTh (DU3UYCCKUN CMBICT MCHOJB3YEMBIX BEJIHYHMH, WX
0003HaYeHUS U €IMHULIBI (PU3UYECKUX BEIUYUH, HAXOJAUTH (POPMYIIHI,
CBS3BIBAIONIUE JAHHYI (U3WUYECKYI0) BEIHYUHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH TpadUKU  HM3YYCHHBIX  3aBUCHUMOCTEH
(U3NIECKUX BETUIHH

1.5 XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIONIb3ySl HW3YyYEHHBIC 3aKOHBI, IIPU OSTOM [1aBaTh CIIOBECHYIO
GbopMyJIUpPOBKY 3aKOHAa U 3alKUChIBaTh €ro MaTeMaTH4YEeCKOe
BBIPAKEHUE

1.6 0OBSICHATh (U3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE W B KOHTEKCTE€ CHUTYyallMd MPAKTUKO-OPUEHTUPOBAHHOIO
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XapakTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOMUTH
o0bsicHeHHE U3 | — 2 JTOrMYeCcKuX 1IaroB ¢ ONMOpor Ha 1—2 U3ydYeHHbIX
CBOMCTBa  (PU3MYECKUX  SBICHUHM, (QUINUYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH

1.7

pemarb pacyeTHble 3a7a4d B 1 — 2 EHCTBHSI, UCHOJIb3Ys 3aKOHBI U
dbopMyIIBI, CBS3BIBaIONTHE (DM3UUECCKUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, IMOJACTABISTH
(u3nyeckue BeIUUMHBI B GOPMYIIbl U IPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JJAHHBIC, HEOOXOAUMBIE UIS PELIEHUS 3a/1a4, OLICHUBATh
PEANMCTUYHOCTh NOJYYeHHON (PU3NUECKOM BETMUNHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TTOMOIITU
(GU3HYECKMX METOJOB, B OIMCAHUM WCCIICIOBAHUS  BBIJCIATH
npoBepseMoe  TpeanoioxkeHue  (TUMoTesy),  pazauyaTb |
WHTEPIPETUPOBATh TOJYYCHHBIA pE3yJIbTaT, HAXOIUTh OIMUOKH B
XOJI¢ OTIBITA, JENIaTh BBIBOBI ITO €T0 pe3yIbTaTaM

1.9

OPOBOJUTH ONBITHI O HAOMIONECHUIO (U3UYECKUX SIBICHUN WIH
¢uznueckux  CBOMCTB  Ted:  (OpMYyJIHpOBaThH  IPOBEpsSEMbIC
OpEaNoNIoKEeHUsl, coOupaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000pyI0BaHus, 3aMKUCHIBATH XOJI ONbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IIPSAMBIE U3MEPEHUS C HMCIOJIB30BAHUEM aHAJIOTOBBIX U
u(pPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOJUTh  HUCCJIEIOBAHUE 3aBUCUMOCTH  OJHOM  (pu3MUecKon
BEJIMYMHBI OT JIPYrOMl C MCIOJb30BAHUEM IMPSIMBIX HW3MEPEHHU,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEOBaHUsA, COOMpATh
YCTAHOBKY W BBINIOJIHATh U3MEPEHUS, CIENYS MTPEIIOKEHHOMY ILJIaHY,
buKcHpoBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYHH B BUJIC MPEIOKEHHBIX TAOIHI] ¥ TPAPUKOB, JEIaTh BHIBOIBI
IO pe3yJIbTaTaM UCCIENOBAHUS

1.12

MPOBOANTH KOCBEHHBIE H3MEPEHHs (PU3MYECKHX BEIMYUH, CIEIys
NPEII0KEHHON UHCTPYKIMU: TPU BBIITOJIHEHUH U3MEPEHUN cOONpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHUE HCKOMOU
BEJINYUHBI

1.13

coOmonaTh  TpaBWiIa TEXHUKM  O€30MacHOCTH NpH  pabote
¢ J1abopaTOpHBIM 000PYI0BAHHUEM

1.14

yKa3bIBaTh IPUHIUIBI AEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepHU30BaTh MPUHLUIIBI JEUCTBUS HW3YYEHHBIX IPUOOPOB
Y TEXHUYECKHUX YCTPOMCTB C IMOMOILIBIO UX OIMCAHMS, HCIOIb3YS
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3HaHUSA O CBOMCTBaX (PM3MYECKUX SIBICHUA ¥ HEOOXOIUMBIC
(dbr3HUYeCKHe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TPUMEPHl (HAXOIUTh WHPOPMAIMIO O MpPUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BaHUS dbusnueckux  3HAHUKA B
MOBCETHEBHON KM3HU JJi1  oOecrnedeHusi 0€30MacHOCTH  MpH
oOparieHuu ¢ npubopamMu M TEXHUYECKUMU YCTPONCTBAMH,
COXpaHECHUS 3I0POBbSI U COOJIOJIEHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUA B OKPYXKAIOUIEH CcpeJie

1.16

OCYIIIECTBIIATH OTOOP MCTOYHMKOB MH(MOpManuu B ceTu MHTEpHET B
COOTBETCTBUHM C 3aJaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCSl 3HAHWA M IyTEM CPAaBHEHUS PAa3IMYHBIX HCTOYHUKOB
BBIICIIATh MH(GOPMAIIMIO, KOTOpPAas SBISCTCS MPOTUBOPEUMBON WIIN
MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH  BBIMOJTHEHUM Y4YEOHBIX 3aJlaHUld  Hay4HO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COAEpKAaHMs, CIPaBOUYHbBIC
Marepuaibl, pecypcbl ceth MHTepHeTr, BiageTs INpueMamu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALIMKM U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/71aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIC U YCTHBIE COOOIIEHHUS
HAa OcHOBE 2 — 3 wuCTOYHMKOB uH(popManuu ¢GU3NIECKOro
COJIEpKaHMsl, B TOM 4YHCJI€ MyOJUYHO JIeJaTh KpaTKUe COOOIIECHUS O
pe3yJibTaTax MPOEKTOB WM YYEOHBIX MCCIIEIOBAaHUN, MPH STOM
rPaMOTHO MCIIOJIb30BATh M3YUYECHHBbIM NOHATHUHHBIMA ammapar Kypca
(U3HKH, COPOBOXKIATh BHICTYTUICHUE MTPE3CHTAINEH

1.19

IPU BBIMOJHEHUHU Y4€OHBIX MPOEKTOB M UCCIEIOBAHUN pacIpeaesiaTh
00513aHHOCTH B I'pYyIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJla4aMH,
CIEAUTH 3a BBIIOJHEHUEM IIIaHA JECMCTBHUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JE€ATEIbHOCTb TPYNIbl, BBICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE
OKPY’KaIOIIMNX

IIpoBepsieMble 3JIEMEHTHI COJEPKAHNS

Kon Kon [IpoBepsiemble IIEMEHTHI COACPIKAHUS
pasnena | dIeMeHTa
1 OU3UKA U EE POJIb B ITO3HAHWN OKPYXAIOIET'O MUPA

1.1 dusuka — Hayka O Ipupoje. JSBieHUs NPUPOABI.
dusnyeckue  SBICHHUS: MEXAaHUYECKUE,  TEIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 ®dusnueckre BenuIUHbL. M3mMepenne Gu3NIecKux BETUUHH.
@uznueckne  npuOopel.  [lorpemHocTh  W3MEpEHUN.
MexnyHapoiHas CHCTEMA €IUHULL

1.3 EcTecTBEHHO-HAY4YHBIM METOJ IO3HAHMS: HAOJIIOJEHUE,
MIOCTAHOBKA HAy4YHOTO BOINPOCA, BBIIBM)KEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEpPKE TuUnore3, OOBSCHEHHUE
HAOII0JTaeMOTO SBJICHUS

1.4 Omnucanne GU3NUECKUX SBICHUN C TOMOIIbIO MOZETEH

1.5 [TpakTuueckue pabOThI:

N3mepenne paccTOSHUN.

N3mepenne oobema KUIKOCTU U TBEPAOIO Tea.

Ornpenenenue pa3MepoB MaJbIX TEN.

N3mepenne TeMrmepaTypbl IPU TOMOIIM KHJIKOCTHOTO

TEPMOMETpPA U JAaTYMKA TEMIIEPATypPbl
ITEPBOHAYAJIbHBIE CBEJAEHUA O CTPOEHMU BELIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MeEpHI.
OnbIThI, JOKA3bIBAIOLIUE JUCKPETHOE CTPOCHHUE BEILIECTBA

2.2 JIBrkeHne yactull BemecTBa. CBSI3b CKOPOCTU JIBUKEHUS
YacTHI] C TeMIeparypoil. BpoyHOBCkOe ABUKEHUE,
muhdy3us

23 BiaumoneiictBue YacTUIl  BELIECTBA: NPUTSHKEHHE
U OTTAJIKMBaHUE

24 ArperaTHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Tas3o0B,
KUAKOCTEM W TBEpAbIX  (KPUCTAIUIMYECKUX)  Tell
B3auMocCBsa3bp MeEXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M HX aTOMHO-MOJIEKYJIIPHBIM
CTPOEHHUEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSIHUIN BOIBI

2.6 [IpakTudeckue pabOTHI:

Orenka JraMeTpa aroma METOIOM pAIOB
(c ucrionp3zoBanueM (ororpadmii).

OmBITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.
OmnpITEl IO OOHAPYKEHUIO JCHCTBHSI CHII MOJICKYJISIPHOTO
MIPUTSOKCHUS

JIBOKEHUE U B3AMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBUKEHME. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUKCHUE
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3.2 Ckopocth. CpenHsii CKOpPOCTb NpU  HEPABHOMEPHOM
JIBUKEHUH. PacyeT myTu U BpeMEHHU JIBUXKEHUS

33 SBnenne wHepuuu. 3aKOH MHEpUUU. B3aumojelicTBue Ten
KaK MPUYMHA U3MEHEHUs] CKOPOCTH JIBMKEHHUs Tell. Macca
KaK Mepa MHEPTHOCTH Tela

34 [InoTHOCTH BemiecTBa. CBA3b MIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IUHUIE 00heMa BEIEeCTBA

3.5 Cuita Kak XapaKTepUCTUKA B3aUMOJIEVCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. U3MepeHue cuibl
C OMOIUIBIO TUHAMOMETPA

3.7 SlBnenue TaArOTEHHMA W cuia TsbkecTH. Cuila  TSDKECTH
Ha JIpyrux miaHerax. Bec rema. HesecomocTh

3.8 Cuia Tpenus. TpeHue CKONbXEHUsI U TPEHUE MTOKOS.
TpeHue B Ipupoae U TEXHUKE

39 CnokeHue CWi, HaIpaBlICHHBIX II0 OJHOM  IPSAMOM.
PaBHOElICTBYOIIAS CUIT

3.10 [IpakTrueckue paboThI
OnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMKEHMS (IIapuka
B JKHJIKOCTH, MOJICTTH D3JEKTPUYECKOTO aBTOMOOWIS U TaK
nanee).
OmnpeneneHue cpelHe CKOPOCTH CKOJIBKECHHS OpycKa WIIH
IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOIO TeEA.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSIKEHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHUJIBI.
OnbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS
CKOJILKEHHSI OT Beca Tejla U XapakTepa CONMpUKACAIOUIUXCS
TMOBEPXHOCTEU

3.11 @u3nyecKue SIBICHUS B NPUPOJAE: NMPUMEDPHI ABUKECHUSA C
Pa3JINYHBIMHA CKOPOCTSIMM B KMBOW M HEXWBOW IIPUPOJE,
JEICTBUE CUJIBI TPEHUS B IPUPOJIC U TEXHUKE

3.12 TexHu4yeckne ycTpoicTBa: AMHAMOMETP, MOAIIUITHUKI

JABJIEHUE TBEPJAbBIX TEJI, X)KUIKOCTEU U T'A30B
4.1 HaBnenne  tBepmoro  Tena.  CrnocoObl  yMEHbILIEHUS

N YBCIIMUYCHUA OABJIICHUA
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4.2

JlaBnenue ra3a. 3aBUCUMOCTH JaBJICHHUS Ta3a OT 00beMa,
TEeMIIepaTyphl

43

Ilepenaua pmaBiaeHHWS TBEPABIMU TEJIAMH, KUJKOCTSIMU
u rasamu. 3akoH [lackams. [THeBMaTHYeCKHUE MAIITMHBI

4.4

3aBUCUMOCTh  JaBJCHUS  KUIAKOCTH  OT  TIyOWHEI.
['uapocratuueckuii mapagokc. CooOmiarommecs COCYAbI.
['unpaBnuveckrue MeXaHU3MbI

4.5

Atmoctepa 3emnu u armocdepHoe napieHue. [Ipuyumnbl
CYLIECTBOBAHMUS BO3AYIIHON oO0omouku 3emnu. OmbiT
Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOrO JaBJIEHUS OT
BBICOTBI HaJl YPOBHEM MOpS

4.6

N3mepenue atMochepHoro JABJICHUSL. [Tpubopst
JUISE U3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBHE KUIKOCTH WM Tra3a Ha MOTPYKEHHOE B HUX TEJO.
BritankuBaronias (apxumenoBa) cuia. 3akoH Apxumeaa

4.8

IInaBanue Ten. Bo3ayxomnaBanue

4.9

[TpakTudeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00beMa
MOTPYKEHHOM B )KUJAKOCTh YaCTH TEJIA.

OrnpenenieHne BBITAIKUBAIONICH CWIbL, JCHCTBYIOIICH Ha
TEJIO, TIOTPYKEHHOE B )KUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTHM  BBITAIKWBAKOIIEH  CHJIbI,
JNEUCTBYIOIEH Ha TEJIO B JKUAKOCTH, OT MacChl Tea.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH
CHJIbI, JICHCTBYIOIIEW Ha TEJIO B JKUIKOCTH, OT oObema
IIOIPY’KEHHONW B JKUAKOCTh 4YacCTU Tejla U OT IUIOTHOCTH
JKUAJIKOCTH.

KonctpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y OIPEJICIICHUE €€ IPY30I0IbEMHOCTH

4.10

dusnyeckue SIBICHUS B MPUPOJE: BIUSHUE aTMOCHEPHOTO
JaBJICHUS HA )KUBOW OpPTaHU3M, IIJIaBaHUE PHIO

4.11

Texnuueckue  ycTpoilcTBa:  coOOIIAOUIMECS  COCY/IbI,
YCTPOMCTBO  BOJOMPOBOJIA,  THUAPABIMYECKUN  Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONW HACOC,
apeoMeTp

PABOTA, MOIIIHOCTD, SHEPI'MA

5.1

Mexanuyeckas paboTa
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52 MexaHn4eckass MOIIHOCTh

53 [TpocTeie MeXxaHU3MBI: pbIYar, 6JI0K, HAKIOHHAS TIOCKOCTb.
IIpaBriiO paBHOBECHS pblUara

54 [Ipumenenune mpaBuiIa paBHOBECHS phldara K OJIOKy

5.5 «3on0toe mpaBuiio» MexaHukd. KosdduiueHt mnone3Horo
nercTBust MexaHu3MoB. IIpocTeie MexaHu3Mbl B OBITY U
TEXHUKE

5.6 ITorennuanbHast SHEPruu Tejia, NOAHATOro HaJl 3eMJeh

5.7 Kunernueckas sHeprus

5.8 [lonnass MexaHudeckas dHEpPrus. 3aKOH HW3MEHEHHUS
Y COXPAaHEHUSI MEXaHUYECKON IHEPTUH

59 [IpakTudeckue paboOTHI:
Onpenenenue pabOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM
JBH>KEHUU Teja M0 TOPU30HTAJIbHON ITOBEPXHOCTH.
HccnenoBanue yciaoBHil paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM TIJIOCKOCTH.
N3yueHne 3aK0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPIUU

5.10 Pu3nyecKue sIBJICHUS B IPUPOJIC: PblUarv B TEJE YEIIOBEKA

5.11 TexHnueckue YCTPOMCTBA: pblyar, MTOJBUKHBIN

¥ HEMOJIBIKHBIN OJIOKH, HAKJIOHHAs TUIOCKOCTbh, MPOCTHIC
MEXaHU3MBbI B OBITY
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IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM

NPorpamMmblI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiembie IpeIMETHBIC PE3YIbTATHl OCBOSHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI OCHOBHOTO OOIIIETO
oOpazoBaHUs

1.1

HCIIOJIb30BAaTh IIOHATHA

1.2

pas3iindaTtb ABJICHHA II0 OIIMCAHHIO HX XapPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)H31/I‘I€CKOC SABJICHUC

1.3

pacrio3HaBaTh MPOSBJICHUE HW3YUYCHHBIX (DU3NYECKUX  SBICHUM
B OKPY’KaOIIIeM MHPE, B TOM Uuciie PU3NUECKUE SIBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4e€OHYIO, BBIJCISThH
CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH) (DH3UIECKUX SBICHUN

1.4

ONMKCHIBATh HM3YYECHHbIE CBOWCTBA Tel U (PU3NYECKUE SIBICHMUS,
UCTOJb3ysl (PU3NYECKHE BEJIUYMHBI, MPU ONHCAHUM MPABHIBHO
TPakTOBaTh  (U3WYECKUH  CMBICI  HCHOJB3YyEMbIX  BEJIHYHH,
0003HaY€HUs U €IMHULIBI (PU3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIWYMHY C JIPYTUMH
BEJIMUYMHAMH, CTPOUTh TpaduKU  M3YYEHHBIX  3aBHCHUMOCTEM
(bU3UYECKUX BEIIMUUH

1.5

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl W3YyYEHHBIC 3aKOHBI, IPU OSTOM [1aBaTh CIIOBECHYIO
GbopMyIHpPOBKY 3aKOHa U 3alKMChiBaTh €ro MaTeMaTH4YeCKOoe
BBIPAKEHUE

1.6

OOBSACHATHh (HU3MYECKHE TPOIECChl M CBONCTBA TEN, B TOM YHCIE
U B KOHTEKCTE CUTyalMd MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
-2 norumyeckux MmIaroB ¢ MNOMONIbIO 1—2 H3yYEHHBIX CBOWCTBA
bu3HUeCKuX SBICHUN, GU3UICCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pellIaTh pacyeTHhIE 3ajlaud B 2 — 3 JNEWCTBUS, UCTIOJIb3Ys 3aKOHBI U
dbopMyIIbl, CBA3BIBaIOLIME (PU3UUECKUE BEIMYMHbBI: HA OCHOBE aHAIM3a
YCJIOBHUS 33/1a4M 3alMChIBATH KPATKOE YCIOBUE, BBISBIISATH HEAOCTATOK
JAHHBIX JUISI PEIIEHUs 3a/Jadd, BBIOMpPATh 3aKOHBI W (POPMYIIHI,
HEOOXOMMBIE JIJIS €€ PEIICHUs, MPOBOJUTh pacyeThl U CPaBHUBATH
MOJIy4YeHHOE 3HAaYeHUEe (U3UYECKON BEIUYUHBI C HU3BECTHBIMU
JTAHHBIMU
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1.8

pacno3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MNPU MOMOLIU
Gu3MUEeCKMX  METOJOB, HCIIOJb3ysl  ONMCAaHUE  HCCIEAOBAHMS,
BBIJICIIATE IIPOBEPSAEMOE IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTD
NIOPSIAKA ITPOBEICHUS UCCIIEA0BAHUsA, J€1aTh BBIBOIbI

1.9

POBOJUTH OMBITHI TO HAOMIONEHUIO (U3UYECKUX SIBICHUN WIH
dbusnuecknx  CBOMCTB  Ted:  (OPMYyIHpPOBaTH  IMPOBEpPSEMbIC
NPEANONIOXKEHUs, CcoOUpaTh YCTAaHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUs, OMMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI

1.10

BBIMIOJIHATh MPSAMbBIE H3MEPEHHS] C HCIOJIb30BAaHUEM AHAIOTOBBIX
npuObOpOB M JATYUKOB  (PU3MUECKUX  BEJIUYMH, CpPaBHUBATH
pe3yJbTaThl M3MEPEHUHl € y4eTOM 3aJlaHHOM  aOCOIOTHOM
NOTPELIHOCTH

I.11

MPOBOJIUTh  WCCJICOBAHWE 3aBUCMMOCTH  OJHON  (pu3HUECKOU
BEJIIMYMHBI OT JIPYroil C MCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUI:
IUIAHUPOBATh HCCJIEJOBAHKUE, COOMpPATh YCTAHOBKY M BBIMOJIHATH
U3MEpPEHHUs, CIenys MPeIOKEHHOMY  IUIaHy, (UKCHpPOBAThH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJUI] U TpaduUKOB,
JIeTIaTh BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEI0BAHUS

1.12

IPOBOJUTh  KOCBEHHBIE  HM3MEpPeHUs  (U3MYECKHX  BEITUYMH:
IJIAHUPOBATh U3MEPEHHSI, COOMPATH HIKCIEPUMEHTAIBHYIO YCTAHOBKY,
ciuenyss NPENVIOKEHHOW WHCTPYKUHWHM, W BBIYUCIATH 3HAUYCHUE
BEJINYMHBI

1.13

coOnrofaTh  TpaBWia TEXHUKHM  0O€30MacHOCTH Tpu  paboTte
C J1aboOpaTOPHBIM 000PYTIOBaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS H3YUYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMNOpPOM Ha MX OMMCAHUS, UCIOIb3YS
3HAHUS O CBOMCTBaX (PU3WYECKUX SBICHUH UM HEOOXOIUMBIE
dusnueckre 3aKOHOMEPHOCTU

1.15

paciio3HaBaTb IIPOCTBIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpH60pBI 10 CXEMaM U CXCMATUYHBIM PHUCYHKaM, COCTABJIAATbL CXCMBI
QJICKTPHUICCKHX ueneﬁ C IMOCJICAOBATCIIbBHBIM MW IIapaJlJICJIbHBIM
COCINMHCHUCM  JJICMCHTOB, pasjindasd  YCJIOBHBIC 0003HaUYCHUS
QJICMCHTOB JJICKTPHYCCKHUX I.[CHCIZ

1.16

NPUBOJUTH TPUMEPHl (HAXOIWUTh WHPOPMAIMIO O MpUMEpax)
NPaKTHYECKOTO  WCIOJh30BaHUS  (U3NYECKUX  3HAHWA B
MOBCEAHEBHOM KW3HU JJs  OOECHedeHHs] Oe30MacHOCTH TIpH
oOparieHuu ¢ mpuoopaMu H TEXHUYCCKUMU yCTPONCTBAMH,
COXPaHEHUS 3IOPOBBSI M COOJIOACHHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYIKAIOIIEH Cpeae
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1.17

OCYIIECTBIISITH TOUCK HHPOPMAINH (PUINIECKOTO COJACPKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEKOIIMXCS 3HAHUW M IIyTEM CPABHEHUS
JIOTIOJTHUTENIbHBIX HCTOYHUKOB BBIACNIATh WH(GOPMAIIMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOU

1.18

UCIIOJIb30BaTh TPU  BBIMOJTHEHUM Y4YEOHBIX 3aJlaHU  Hay4YHO-
MOMYJISIPHYIO JIUTEPaTypy (DU3UYECKOTO COJEpIKaHMsI, CIPABOYHBIC
Marepuaibl, pecypchl ceth HMHTEepHET; BIaaeThb IpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMALIMKU U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.19

co37aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPATKHE YCTHBIE COOOIICHMSI,
0000mass uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOIO
COJICp)KaHMs, B TOM 4YHCJIC IyOJMYHO MPEICTABIATh PE3yJbTaThl
MPOCKTHOW WJIM HCCIEAOBATEIIbCKON JIESITEIIBHOCTH, TIPH 3TOM
TPAaMOTHO HCIHOJIb30BAaTh W3YyYEHHBIM IOHSATUWHBIMA anmapar Kypca
(bU3UKH, CONTPOBOXKAATH BRICTYIUICHUE TIPE3CHTAIINeH

1.20

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUM (DU3NUECKUX
IPOLIECCOB pACTIPENENISITh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU  33Ja4aMM, CJIEIATh 3a BBIINOJHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTUPOBAaTh  €ro, aJICKBaTHO  OIICHUBATH
COOCTBEHHBI BKJIaJl B JICITEIBHOCTh TPYMIbI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCHUCTBUE,  MPOSBISAs  T'OTOBHOCTH
paspemnarh KOHQIUKTHI

HpOBepﬁeMbIe IJIEMEHTDBI COACPKAHUA

Kog Kon [IpoBepsiemble 3JIEMEHTHI COIEpKAHUSA
pasgena | >JIeMeEHTa
6 TEIUIOBBIE ABJIEHUA
6.1 OcHOBHBIE IIOJIOYKEHMS MOJIEKYISIPHO-KMHETHYECKON

TEOpUM CTPOEHHUs BenlecTBa. Macca M pa3Mepbl MOJIEKYJI.
OneIThl,  MOATBEPXKIAIOUIME  OCHOBHBIE  IOJOXKEHHUSA
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

6.2 Mogenu TBepaOro, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM
BemecTBa. Kpucrammnyeckue u aMmopgHbIe Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUJIKOCTEH M TBEPJBIX TEJ
Ha OCHOBE TOJIOKEHUI MOJICKYJISIPHO-KUHETHYECKOM
TEOpUH

6.4 CmaurBaHUE U KaNUJUISIPHBIE SBJICHUS
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6.5

TernnoBoe paclIMpeHNe U CHKATHE
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6.6 Temneparypa. CBsi3p  Temmeparypbl CO  CKOPOCTBIO
TEIUIOBOTO JIBUKEHUS YACTHII

6.7 Buytpennsisi sneprusi. CriocoObl U3BMEHEHHsI BHYTpPEHHEHN
HHEPTUU: TEIJIoNepeaya U COBEPIICHHE padOThI

6.8 Bunbl  Teruionepenauu: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
U3ITyYCHHE

6.9 KomanuecTBo TE10TEL. Y IeIbpHAA TEIUIOEMKOCTE BEIIECTBA

6.10 TemmmooOMEeH W TemoBOE  paBHOBECHE.  YpaBHEHHE

TEIIOBOro OajiaHca

6.11 IInaBnenue un OTBCPACBAHUC KPUCTATIIMYCCKHUX BCIICCTB.
Y,HGJILHaSI TCIIOTA IJIaBJICHUSA

6.12 [TapooOpa3oBanue u konaeHcauus. Mcnapenue. Kunenue.
VnenbHas  Temora  napooOpas3oBaHHUs.  3aBUCHMOCTb
TEMIEPATypbl KUIIEHUS OT aTMOC(EPHOIo JaBJICHUS

6.13 BrnaxxnocTh Bo3ayXxa

6.14 DHeprus TOIUIMBA. Y I€JIbHAS TEMIOTA CTOPAHUS

6.15 [Tpuatuner pabotsl TermnoBwix asurareneir KI1/[ remmoBoro
aBuratelsid. TemoBble ABUTATENM U 3allUTa OKPYKaOIIEH
Cpelsl

6.16 3aKOH COXpaHEHUsl U MPEBpALICHUSI SHEPTUH B TEIJIOBBIX
npoleccax

6.17 [IpakTudeckue pabOTHI:
OnbITel MO OOHAPYXKEHUIO JAEHCTBHS CHII MOJIEKYJISIPHOTO
MIPUTSKEHUSL.
OnpITHl 110 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHON COJIH
WIH caxapa.

OmnbITel O HAOJIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta3o0B,
KUJKOCTEU U TBEPHBIX TEIL.

Omnpenenenue AaBieHus BO3Ayxa B Oa/sIOHE MINpHULIA.
OnepIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JAaBJICHUS
BO3JlyXa OT €ro 00beMa U HarpeBaHMsI UJIM OXJIAXKICHHUSL.
IIpoBepka rUNOTE3BI JIMHEMHOW 3aBUCUMOCTH  JJIUHBI
CTOJIOMKA JKUJIKOCTU B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPBI.

HaGmionenne wu3MeHEHHs BHYTpPEHHEH OHEprud Tena
B pE3yJIbTaTe TEIIONEepeaul U padOThl BHEITHUX CHJL.
HccnenoBanue $BICHUS TEMJIOOOMEHAa MpPHU CMEIIMBAHUU
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XOJIOJTHOW U TOPSYEH BOJIBI.

OnpeneneHne KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOM
MIPY TETUTOOOMEHE C HArPEThIM METAJUTMYECKUM ITHITAHIPOM.
Onpenenenue  yJIeJlbHOM  TEIJIOEMKOCTH  BEIIECTBA.
HccnenoBanue mporecca UCIapeHusl.

Onpenenenue OTHOCHUTEIbHOM BJIQ)KHOCTH
Bo3ayxa. OmpeneneHue  yAEIbHOW  TEIUIOTHI
IUIABJICHUS JIb/Ia

6.18 dusnyeckue  SABICHUS B OPUPOJAE:  IMOBEPXHOCTHOE
HATSOKCHUE U KaWUISIPHBIC SIBJICHUS B IPUPO/JIE, KPUCTAILITBI
B mnpupone, uznydenue CoiHIA, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl; 00pa3oBaHUe POCHI, TyMaHa, MHEsI, CHeTa

6.19 Texnuueckre  yCTpOMCTBa:  KamWUISPbl,  MPUMEPHI

WCIIOJb30BaHUsl KPUCTAIOB, JKUJKOCTHBI TEPMOMETD,
JaTYUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, IBUraTENb
BHYTPEHHETO CrOpaHUs

DJIEKTPUUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpuzanus Tea. JBa poaa 3IeKTpUIECKUX 3apsI0B

7.2 B3aumoneiictBue  3apsoke€HHbIX Teln.  3akoH  Kynona
(3aBUCUMOCTH CHWJIbI B3aHMOJICHCTBUS 3apSIKEHHBIX TENl OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEXK/Ty T€JIaMu)

7.3 Onektpuueckoe mnojne. HanpsskKeHHOCTh  3JIEKTPUYECKOTO
noJig. [IpuHIUI Cyneprno3uiuu >IeKTPUYECKUX ToJiel (Ha
Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenun  snexTpuyeckux  3apsaoB.  DJIEMEHTapHBIN
anexktpuueckuil 3apsan. CrpoeHue aroma. [IpoBOAHUKH H
JUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUS AJIEKTPUUECKOTro 3apsaa

7.6 DNEeKTpUYECKUit TOK. Ycnosus CYILLIECTBOBaHUS
ANEKTPUUYECKOTO TOKA. CTOYHUKHN MOCTOSIHHOTO TOKA

7.7 JIeHCTBHS AIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMUUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B )KUAKOCTAX U ra3zax

7.8 Onektpuyeckas nenb. Cuima  Toka.  DJNEKTPUYECKOE
HaIpsKEHUE

7.9 ConpoTuBieHre MPOBOAHUKA. Y JEIBHOE CONPOTUBIICHUE

BCHICCTBA
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7.10 3akoH OMa U1 ydacTKa [enu

7.11 ITocnenoBarensHOE 151 MapasuieIbHOE COCIMHEHHE
MIPOBOHUKOB

7.12 PaGoTa 1 MOIITHOCTB AJEKTPUUECKOTO TOKa. 3akoH J[koys-
Jlenma

7.13 DJNeKTpuYeckue Nenu MW TMOTPEOUTENH  DIEKTPUYECKOU

sHepruu B ObiTy. KOpoTKoe 3aMbikaHue

7.14 [locTossHHBIE MAarHuThl. B3auMOIENHCTBUE MOCTOSHHBIX
MArHHUTOB
7.15 MarsuTtHoe 1moJjie. MarHuTHOE 1moJji€ 3EMJIU U €r0 3HAUCHHUE

IUTS )KA3HM Ha 3emiie

7.16 OneiT Opcrena. MarHuTHoE Mojie MEKTPUYECKOTO TOKA.
[IpumeHeHne IEeKTPOMarHuTOB B TEXHUKE

7.17 JleicTBE MAarHUTHOTO TMOJII Ha TIPOBOJHUK C TOKOM.
DIIEKTPOABUrATENb MOCTOSSHHOTO TOKa. lcnosib3oBaHue
AIIEKTPOJBUTATENIE B TEXHMYECKHX  YCTpPOMCTBax M
Ha TPaHCIIOPTE

7.18 OnbiTel @apanes. SIBaeHKUE 2IEKTPOMATHUTHON UHAYKIIHH.
[TpaBuio Jlenna

7.19 Onextporenepatop. CrmocoObl TOMyYEeHHS SIEKTPUIECKON
SHEPrUu. DJIEKTPOCTAHIIMNA Ha BO30OHOBIISIEMBIX HCTOUHHKAX
SHEPrUH

7.20 [IpakTueckue padoOThI:

OMNBITE 110 HAOJIOJCHUIO JICKTPU3AIMHU TEJl UHIYKIHEH

Y IIPU COIPUKOCHOBEHUHU.

Hccnenosanue JNEUCTBUSA DIEKTPUYECKOTO T10JI1
Ha MTPOBOAHUKH U IUDJICKTPUKHU.

COopka wu TmpoBepka pabOTHI  DJIEKTPUYECKON  IIEMH
MMOCTOSTHHOTO TOKA.

N3mepeHue u peryjJnpoBaHHue CHIIbI TOKA.

N3mepenue u peryjJmpoBaHue HaPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WAYIIETO YEpE3
PE3UCTOp, OT COMPOTUBJICHUS PE3UCTOPA U HAMNPSHKEHUS HA
pE3UCTOpE.

OMnbITEI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPHYECKOTO
COMPOTUBJICHUSI TIPOBOJHMKA OT €ro JIJIMHBI, TUIONIAU
MOMNEPEYHOT0 CEYEHHS U MaTepurara.
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ITpoBepka IpaBuiIa CJIOYKEHUS HaANPSHKEHUN
IIPU MOCJIEIOBATEIBHOM COEUHEHUU JBYX PE3UCTOPOB.
IIpoBepka mpaBuna sl CHIBI TOKA MPHU MAPAILICTBHOM
COEMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI TEKTPUIYECKOTO TOKA, UAYIIETO
4yepes pe3ucTop.

Omnpenenenue MOIIIHOCTH AIIEKTPUYECKOTO TOKa,
BBIICJISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEpe3
JAMIIOYKY, OT HAIPSKEHUS Ha HEMl.

Onpenenenune KIIJ[ HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMOJAECHCTBHSI MOCTOSHHBIX
MarHuTOB.

N3ydeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX
00BbEIMHEHUH U Pa3/IeIICHUU.

UccnenoBanne  AEUCTBUSA  DIEKTPUUYECKOTO  TOKA  Ha
MAarHuTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD CUJIBI
B3aMMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA
Y HaIpaBJICHUS TOKA B KaTYIIIKE.

N3ydyeHne neUCTBUS MArHUTHOIO IOJII HAa IPOBOJHUK C
TOKOM.

KonctpyupoBanue 151 W3y4EeHUE paboThI
BJICKTPOIBUTATEIS. N3mepenne KII/
AIEKTPOJABUTATEIBHON YCTAHOBKH.

OnbITl O HCCIIECIOBAHUIO SIBIICHUS SJIEKTPOMATHUTHOM
WHIYKIUU:  UCCIEAOBAaHME W3MEHEHHMM  3HAY€HUs U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKa

7.21 PusnyecKue ABJICHUS B IPUPOLAE: DIEKTPUUYECKHUE SIBJICHUS
B armoc(epe, DIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJjie 3eMId, Ipeid MoI0COB, POJIb MATHUTHOTO
OJIS1 11 )KU3HU Ha 3eMJie, OJISIPHOE CUSTHUE

7.22 TexHuueckre yCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,

BOJIBTMETP, PEOCTAT, CUETYUK DIECKTPUUYECKOH HHEPIHH,
AIIEKTPOOCBETUTEIBHBIE puOOpHI, HarpeBaTeibHbIC
AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUUECKHUE
MPEIOXPAHUTENH,  DJIEKTPOMArHUT,  DJIEKTPOJABUTATEINb
MOCTOSIHHOT'O TOKa, FTEHEPaTOp MOCTOSIHHOTO TOKA
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IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM

NPorpamMmblI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiembie IpeIMETHBIC PE3YIbTATHl OCBOSHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI OCHOBHOTO OOIIIETO
oOpazoBaHUs

1.1

HCIIOJIB30BATh N3YUYCHHBIC ITOHATHA

1.2

pas3iindaTtb ABJICHHA II0 OIIMCAHHIO HX XapPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)H31/I‘I€CKOC SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UYECKUX  SIBJICHUU
B OKPY’KaloIlleM MHUpE, B TOM 4yucie puznueckue sBiIeHUs B IPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 33/layy B y4e€OHYIO, BBIICIATH
CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH) (DH3UIECKUX SBICHUN

1.4

ONMKCHIBATh M3YYECHHbIE CBOWCTBA Tell U (PUINYECKHE SBJICHUS,
UCTOJb3ysl (PU3NYECKHE BEJIUYMHBI, IPU ONHCAHUM MPABHIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICI  HMCHOJB3YyEMbIX  BEJIHYMH,
0003HaY€HUs U €IMHULIBI (PU3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIWYMHY C JIPYTUMH
BEJIMUYMHAMH, CTPOUTh TIpadUKU  HM3YyUYEHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEIIMUUH

1.5

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl W3YyYEHHBIC 3aKOHBI, IPU OSTOM [1aBaTh CIIOBECHYIO
GbopMyIHpPOBKY 3aKOHa U 3alKMChiBaTh €ro MaTeMaTH4YeCKOoe
BBIPAKEHUE

1.6

OOBSCHATh (HU3MYECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CUTyalMd MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
2-3 JOrMYecKuxX IIaroB ¢ MOMOIIbI0 2—3 H3yYEHHBIX CBOWCTBA
bu3HUeCKuX SBICHUN, GU3UICCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemiatb pacyeTHble 3ajayd (ONUparoluecs Ha cuctemy u3 2-3
YpaBHEHUH), UCHOJB3YyS 3aKOHbl M (OPMYIbI, CBS3bIBAIOIINE
(¢u3nyeckue BENMYMHBL: Ha OCHOBE AaHaliM3a YCJIOBHS 3aJayu
3alMCBIBATh KPAaTKOE YCIOBHUE, BBISABIATh HEAOCTAIOIIAE WJIU
U30BITOYHBIE JIAHHBIE, BRIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbBIE
JUI pelIeHUs, MPOBOJUTH PACUETHl U OLEHUBATh PEATUCTHUUYHOCTD
MOJy4YE€HHOTO 3HaUeHUS! GPU3NYECKON BETUUHHbI
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1.8

pacmno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TOMOIIU
Gu3MUEeCKMX  METOJOB, HCIIOJb3ysl ONUCAaHUE HCCIEAOBAHMS,
BBIJICIAATh IIPOBEPSEMOE IPEANOI0KEHUE, OLEHUBATh IPABUILHOCTH
opsiAKa IIPOBEICHUS VCCIICIOBAHMS, nenaTh BBIBO/IBI,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI U ONBITOB

1.9

IPOBOJUTH OMBITHI 10 HAONIOACHHUIO (DU3UYCCKUX SBICHUU WU
(U3HYECKUX CBOMCTB TENI: CAMOCTOSATEILHO COOMpPATh YCTAHOBKY W3
U30BITOYHOrO Habopa 00OPY/IOBAaHMS, OMUCHIBATH XOJ OIBITA M €T0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIBI

1.10

MPOBOAWTh TIPU HEOOXOAUMOCTH CEpPUI0 TPAMBIX HU3MEPEHHIH,
onpeJenssi cpeJHee 3HaueHue Hu3MepsieMoll BenuuuHbl ((PoKycHOe
paccTosiHie coOuparolield JIMH3bI), 000CHOBBIBaTH BBIOOP cCIiOcO0a
u3MepeHus (M3MEepUTEIHLHOTO Mpudopa)

I.11

MPOBOJIUTh HWCCIEAOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEITUYHH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM: IMJIAHUPOBATh HMCCIIEIOBAHUE,
CaMOCTOATENLHO COOUpaTh YCTaHOBKY, (PUKCHpOBATh pPE3yJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BUAC TaOIUIl U
rpadMKoOB, J1eJIaTh BHIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHUS

1.12

IMPOBOJAUTH KOCBCHHBIC HN3MEPCHUA CI)I/ISI/IIICCKI/IX BCJINYHH:
IIAHUPOBATbh U3MCPCHUA, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY
MU BBIIIOJIHATL H3MCPCHHA, CIICAYA HpGI[J'IO)KGHHOfI HWHCTPYKINH,
BbIYUC/IATh 3HAYCHUC BCIWMYUMHBI W aAHAJIM3UPOBATH IMOJYYCHHBLIC
PE3YJIbTAThI C YUCTOM BaﬂaHHOﬁ IMOTPCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOmonaTh  TNpaBWiIa TEXHUKH  O€30MacHOCTH MpH  pabote
C JTabOpaTOPHBIM 000PYTIOBAHUEM

1.14

pas3iindarTb OCHOBHBIC IIPU3HAKHW HN3YYCHHBIX (1)I/IBI/I‘I€CKI/IX MO,ZICJ'ICﬁ:
MaTcpualibHad TOYKa, a0COJIFOTHO TBEPAOC TCIIO, TOYCUHBIM UCTOUYHUK
CBCTA, JIy4, TOHKad JIMH34, IIaHCTApHasA MOJCJIb aTOMad, HYKJIIOHHAs
MOJCJIb aTOMHOTO AApa

1.15

XapaKTepu30BaThb MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpHOOpPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA MX ONHUCAHUS, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MYECKUX SBICHHM U HEOOXOAUMBIE
(du3nuecKre 3aKOHOMEPHOCTH

1.16

WCMOJIb30BaTh CXE€Mbl M CXEMAaTHUYHBIE PHUCYHKH HW3YYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIbHBIX pudopoB
Y TEXHOJIOTMYECKHX MPOIECCOB MPHU PEIICHUH y4eOHO-TPAKTHUECKUX
3a/1a4, ONTHUYECKUE CXEMBI JJIsl TOCTPOCHUSI H300pAKEHUI B TIJIOCKOM
3epKajie u coOuparolei J1uH3e
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1.17

MPUBOANTh TPUMEPHl (HAXOAUTh WHPOPMAIMIO O TMpUMEpax)
IIPAKTUICCKOTO UCITOJIb30BaHUS bu3nUeckux ~ 3HAHUKA B
MOBCCAHCBHOM KW3HU JJI1  OOCCICUYCHHMS OC30IaCHOCTH IIPH
obOpameHnu ¢ nmpudbopaMu 1 TEXHUYECKUMHU yCTpOMCTBaMH,
COXpaHEHUS 3JI0POBbsI U COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
TIOBEICHUS B OKPYIKaIOIEH cpejie

1.18

OCYIIECTBJISATH MOUCK UH(POpMAIUU (PU3UIECKOTO COJCP>KaHUS B CETH
HNurtepHer, camocToATENbHO (OpMynIUpysl TOUCKOBBIM  3ampoc,
HaXOJWTb MYTH  OMNPEHEIEHUsS  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(pOpMAIIM Ha OCHOBE HMEIOIIMXCA 3HAHUW U JIOTIOJHHUTEIBHBIX
HWCTOYHUKOB

1.19

WCIIOJIP30BaTh TIPU  BBIMOJHEHWUM YUYEOHBIX 3aJlaHU  HAyYHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3UUecKoro cojaeprkKaHus, CIPaBOYHbBIC
Marepuaibl, pecypcbl cetu VHTEpHET; BIageTh NpUeMaMu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBanusi MHGOPMAIMH U3 OJTHON
3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIE IUCHBMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpPMALIMM M3 HECKOJBKHUX MCTOYHUKOB (PUINIECKOTO
cojiepKaHusi, MyOJUYHO MPEACTABIATh PE3YJIbTaThl MPOEKTHON WM
UCCIIEIOBATEIbCKOM  JESITENIBHOCTH, NPU  3TOM  I'PaMOTHO
UCIIOIb30BaTh W3YYEHHBIM [OHATUHHBIA amnmapar M3y4aeMoro
paznena (QU3MKKM U CONPOBOXKAATH BBICTYIUICHHE IPE3CHTALUEH C
y4€TOM OCOOEHHOCTEN ayTUTOPUHN CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUM (DU3NUECKUX
IPOLIECCOB pACTIPENENISITh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJIEHHBIMU  33Jja4aMM, CJEIATh 3a BBIINOJHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTUPOBAaTh  €ro, aJIeKBaTHO  OIICHUBATH
COOCTBEHHBI BKJIaJl B JICITEIBHOCTh TPYMIbI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJECHUCTBUE,  MPOSABISAA  T'OTOBHOCTH
paspeniath KOHMIUKTHI

IIpoBepsieMbIe 3JIeMEHThHI COIEPKAHUS

Kog Kon [IpoBepsiemble 3IIEMEHTHI COIEpKAHUSA
pasnena DJIEMEHTa
8 MEXAHUNYECKUE SABJIEHU S
8.1 Mexanuyeckoe ABWkeHUe. MarepuaibHas Touka. Crucrema
oTcyeTa
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8.2 OTHOCHUTEIBHOCTh MEXaHUYCSCKOTO JIBMKCHHUS

8.3 PaBHOMEpHOE TPSAMOIIMHEVNHOE JBUKEHNE

8.4 HepaBHomepHOe mnpsiMonuHeliHoe aBkeHue. Cpeasss u
MTHOBEHHAsi CKOPOCTh TeJa IIPU HEPABHOMEPHOM JBUKEHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE JBUYKEHNE

8.6 CBoOoanoe nmagenue. OneITel [ anunes

8.7 PaBHOMepHOE JABMXKEHUE 10 OKpY>KHOCTH. Ilepuon wu
yactota oOpaimieHus. JIuHelHas W yIJoBas CKOPOCTH.
LleHTpoCcTpeMUTETBLHOE YCKOPEHUE

8.8 ITepBeiit 3akoH HeroToHa

8.9 Bropoii 3akon HproToHa

8.10 Tpetnii 3akoH HproToHa

8.11 [TpuHIMIT CyNIEPIIO3UITUN CUJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHUSI CKOJIbKEHHUSI, CHJIa TPEHUS TTOKOS,
JIpyTH€ BUABI TPEHUS

8.14 Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOpEHUE
cBOOOIHOTO Na/ICHUs

8.15 Jemxenue maner Bokpyr Connua. [lepBas kocmuueckas
CKOpOCTb. HeBecoMOCTh U mieperpy3ku

8.16 PaBHOBecue MarepuanbHONW TOYKU. AOCOJIIOTHO TBEPJI0€
TEJNO

8.17 PaBHOBecME TBepHOro TeEma C  3aKPEIUIEHHOW  OCBIO
BpaiieHua. MomeHt cuibl. LleHTp TsxecTn

8.18 Nmnynece tena. U3meHenne umiynbca. IMImyse crmbl

8.19 3aKOH COXPAHEHUS UMITYJIbCa

8.20 PeakTuBHOE ABUKEHUE

8.21 MexaHnndeckast paboTa ¥ MOIITHOCTh

8.22 Pabora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b dHEPTUU
1 paboTHI

8.23 [ToreHumanbHass SHEPIys Tea, MOAHATOrO HaJl TOBEPXHOCTHIO

3emitn
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8.24

[ToTeHUMaNbHAsA YHEPTHS CKATOU MPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU

8.27

[IpakTudeckue pabOTHI:

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKECHHSI OpyCKa WA
ABM)KCHUSA IIApUKa 10 HAKIOHHOW MIIOCKOCTH.

Omnpenenenne yCKOpPEeHHsA Tella TPU PaBHOYCKOPEHHOM
ABM)KCHUHU IO HAKJIOHHOM TNIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH MTyTH OT BPEMEHHU

Opu  PaBHOYCKOPEHHOM  JBMKCHHM 0€3  HaudyalabHOU
CKOPOCTH. [TpoBepka TUIIOTE3bI: eciu npu
PaBHOYCKOPEHHOM JBW)KCHMH 0€3 HadaJbHOW CKOpPOCTH
NyTH  OTHOCATCS KaK  pPsAJ  HEYETHBIX  YHUCEI, TO
COOTBETCTBYIOIME MPOMEXYTKHA BPEMEHH OJIMHAKOBBI.
HccnenoBanre 3aBUCUMOCTU CUJIBI TPEHHS CKOJBXKEHHS OT
CHJIBI HOPMAJILHOTO JIABJICHHUSI.

Onpenenenne kodh HUIMEHTA TPEHUS CKOJIBKEHUSI.
Ornpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUSI MPU PAaBHOMEPHOM
JBW)KCHUH TeJIa TI0 TOPU30HTAILHON MMOBEPXHOCTH.
Omnpenenenne padoTHI CHIBI YIPYTOCTH MPHU TOBEME TPy3a
C MCTIOJIb30BAHUEM HEMOJIBIYKHOTO U MOJIBHYKHOTO OJIOKOB

8.28

duznyeckue SBJICHUS B npuponc: IMIpUINBbBI W OTJIHBEI,
ABMJKCHHC IIJIAHCT ConHeuHoi CUCTCMBI, PCAKTUBHOC
ABUIKCHUC JKUBbBIX OPI'aHU3MOB

8.29

TexHudeckue YCTpOﬁCTBai CIINaAOMCTDP, JaTYUKH
IMOJIOKCHUA, PACCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHMWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU
KOJICOaHMIi: Tepro/, YaCTOTa, aMILJIUTY1a

9.2 Marematnueckuil U NpyKUHHBIN MasTHUKU. [IpeBpanieHue
HHEPTUU TIPH KOJIeOATETHHOM JIBIXKCHUH

93 3aryxaromue koyieOaHusA. BbIHYXJIeHHbIE  KojeOaHusI.

Peszonanc
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94

Mexannueckre BOJHBEL (CBOIiCTBA MEXAaHHYECKUX BOJIH.
IIpononbHblE W MONEpEeYHbIE BOJHBL. JlIMHA  BOJIHBI
1 CKOPOCTb €€ paclpoCTpaHeHHs. MeXaHu4YecKue BOJHBI B
TBEPJIOM TEJIE, CCHCMUYECKHUE BOJIHBI

9.5

3ByK. ']poMKOCTB ¥ BbIcOTa 3ByKa. OTpa)keHue 3ByKa

9.6

WNuppa3Byk u yabTpa3Byk

9.7

[IpakTueckue paboOTHI:

Omnpenenenne  4acToTbl W IepuoAa  KojebaHui
MaTeMaTH4eCKOTO MasgTHUKA.

Omnpenenenre 4acTOTHI U TIeproia KoJeOaHU Py KUHHOTO
MasiTHUKa

HccnenoBanne  3aBUCMMOCTH — Ilepuoja  KosiebGaHMH
MOJIBELICHHOT'O K HUTH TPy3a OT JAJUHBI HUTH.
HccnenoBanne  3aBUCUMOCTH  Tepuojia  KojeOaHMi
NPy KUHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Hepuoja KojebaHuil rpysa,
MOJBEIIEHHOTO0 K HHUTH, OT MacChl Ipy3a M >KECTKOCTH
npyXuHbl. MI3mMepenne yckopeHusi CBOOOIHOTO MaieHus

9.8

@du3nyecKue SBICHUS B MPUPOAE: BOCHPUATHE 3BYKOB
XKUBOTHBIMH,  3€MJICTPSICEHHE, CEUCMUYECKHUE  BOJIHBI,
IIYHaMH, 3XO0

9.9

TexHuueckue  yCTpOMCTBA:  DXOJIOT,  HCIIOJIB30BAHUE
yIIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE 1 DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DONEeKTPOMarHuTHOE TMoJIe. DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 3JIeKTPOMarHuTHHIX BOJIH

10.3 OnexkTpomMarHuTHas npupona cBera. CKOpoCTh  cBeTa.
BousiHOBBIE CBOMICTBA CBETA

10.4 [TpakTuueckue pabOThI:
N3ydyeHne CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH C ITOMOIIBIO
MOOHMIIBHOTO TeedoHa

10.5 duznyeckue SBICHUS B IPUPOJIE: OMOIIOTHUECKOE ICUCTBHUE

BUJIMMOTO,  yJIbTPAHUOIETOBOTO W  PEHTIE€HOBCKOTO
W3JTy4YCHUN

10
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10.6 Texanueckue YCTPOMCTBA: WCIIOJI30BAHNE

ANIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas monenb cBera. MIcTouHMKM cBETa

11.2 [IpsaMoMHEITHOE pacIPOCTPAHEHUE CBETA

11.3 Otpaxenue cBeta. [Tnockoe 3epkano. 3akOH OTPAKEHUS CBETa

11.4 [Ipenomnenue cBeta. 3akoH npesiomieHus cBera. [lonHoe
BHYTPEHHEE OTPAXKEHUE CBETA

11.5 JInnza. Xon myden B JIMH3E

11.6 OnTtuueckas  cucteMa  (oroammapara,  MHKPOCKOIa
U TeJecKona

11.7 ['na3 KaK ONTUYECKAS cucrema. bimszopykocts
U JAJIbHO30PKOCTh

11.8 Paznoxenune 6emnoro ceera B crektp. OmnbiTel HproToHA.
CnoxeHue CreKTpalbHbIX LBETOB. J(ucniepcust ceeta

11.9 [TpakTuueckue pabOThI:
HccnenoBanre 3aBUCHMOCTH yria OTPaXEHHsS CBETOBOIO
Jy4a OT yIJia MaJeHusl.
N3yueHue XapakTepucTUK H300pakeHUsi TNpeaMera B
MJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCMMOCTH yIJIa TPEJIOMIIEHUSI CBETOBOTO
Jqy4a OT yrJia MaJeHusl Ha TPAHULE «BO3AYX — CTEKIIO.
[Tomyuenue wu300pakeHUN C TMOMOIIBIO coOuparomen
muH3bl.  OmpeneneHue  (QOKYCHOIO — pacCTOSIHUA |
ONTUYECKON CUJIbI COOMPAIOIIEH JTUH3HI.
OnbITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKTP.
OneITel MO BOCHPHATHIO IBETA MPEAMETOB TMpPHU HX
HAOJIIOICHUH Yepe3 1IBETOBbBIE (QUIBTPbI

11.10 dusznyeckue sBJICHUS B Tpupoie: 3atMeHuss CoyHIa u
JlyHsbl, 11B€Ta TEI, ONTUYECKHE SBJICHHS B atMocdepe (1I1BeT
HeOa, pedpakius, paayra, MUPax)

11.11 TexHuueckne ycTpoicTBa: OUYKH, MEPUCKOII, (oToammapar,
ONTUYECKHE CBETOBOJIBI

12 KBAHTOBBIE ABJIEHUA

12.1 Omneitel Pezepdopaa u nnanerapHas mojiens atoma. Mojenb

aroma bopa
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12.2 Hcnyckanne ©  TOIJIOIMIEHHE CBeTa aroMoM. KBaHTHIL
JInHenyaTele CIeKTPbI

12.3 PangnoaktuBHoCTh. Anb(a-, 0eTa- U raMMa-u3IydeHUsI

12.4 Crpoenue aromHoro sigpa. HykiioHHass Mogenb aTOMHOTO
sapa. M30Torbl

12.5 PamnoaktuBHble mpeBpamieHus. llepuox  mosypacmaaa
aTOMHBIX sIIEp

12.6 SnepHble peakiuu. 3aKOHBl COXPAHEHUS  3apsI0BOTO
Y MacCOBOT'O YHCEIl

12.7 DHeprus CBsI3U aTOMHBIX sjiep. CBsA3b MacChl U SHEPTUU

12.8 Peakiiuu cunTe3a u aeneHus sjaep. VICTOUHMKHA SHEPruu
ConHua u 3Be31

12.9 SnepHas sHepreTuka. J[ercTBue paarOaKTUBHBIX U3JTYUYCHUN
Ha KUBbIE OPTaHU3MBbI

12.10 [TpakTuueckue pabOThI:
HaGnronenue  CIUIOMIHBIX W JIMHEMYATBIX  CIEKTPOB
U3ITy4YCHHUSI.
HccnenoBanne TpPEKOB: HM3MEPEHUE DHEPrUU  YaCTHUIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
N3mepenue paguoakTUBHOTO (poHa

12.11 @usznyeckne  SABJICHHS B  IPUPOJAE:  €CTECTBEHHBIN
paIuoOaKTUBHBIN (DOH, KOCMUYECKHUE JIy4H, PAJHMOAKTHBHOE
U3JIy4eHUe IPUPOJTHBIX MUHEPAJIOB, NercTBUE
PaIMOaKTUBHBIX U3TyUYCHHUN Ha OPTraHU3M YeJIOBEKa

12.12 TexHudeckne ycTpoicTBa: CIEKTPOCKOM, WHINBHUIYJTbHBIN

JAO3UMCETP, KaMEpa Bunbcona

10
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NEPEYEHDb (KOJUD®UKATOP) PACIIPEJAEJEHHBIX IO KJIACCAM
MPOBEPSAEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEPXKAHUS IO ®PU3UKE

Jl5is mpoBeAeHUS OCHOBHOTO TOCYNAapCTBEHHOTO JK3aMeHa Mo (u3mke (mamee —
OI'D no ¢usuke) ucnosb3yercs nepedeHb (KoaudukaTop) mpoBepseMbIXx TPEOOBAHUM K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW MPOTPaMMBI OCHOBHOTO OOIIEro
00pa30BaHMsI U AJIEMEHTOB COJICPKAHHUS.

IIpoBepsiemblie

Ha OI'D mo ¢u3uke TpedGOBaHUSI K Ppe3yJbTaTaM OCBOCHUS

OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMs

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM Pe3yJIbTaTaM 0a30BOTO
YPOBHSI OCBOSHHUS OCHOBHOM 00pa30BaTEIIBHON MTPOTPaMMBI
OCHOBHOTO 00111eT0 00pazoBanust Ha ocHoBe PI'OC

1

[Torumanue ponu GU3NKK B HAYYHOW KapTUHE MUPA;
c(hOopMHUPOBAHHOCTH 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBS3U
Y TI0O3HABAEMOCTH SIBICHUN MIPUPOJIbI, O POJIM SKCIIEPUMEHTA B
busnke, 0 cucTeMooOpasyromiel poiau PU3NKHA B Pa3BUTUU
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH, 00 3BOJIIOIUU
br3UYECKUX 3HAHUU U UX POJIU B 1EJI0CTHOM

€CTECTBEHHOHAYYHOMN KapTUHE MHpa, O BKJIaJe
POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TMPOIIECCOB OKPYKAIOIIETO0 MHUpPa, Pa3BUTHE TEXHUKHU
Y TEXHOJIOTUH

3HaHUs O BHUJAX MarepuM (BEIIECTBO U MOJIE), O JABMKEHUU Kak
croco0e CyIlecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOCHHMSI BEIIECTBA, O (PU3MYECKOW CYIIHOCTH SIBICHHM
OpUPOJIbl (MEXAHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3nyaTh SIBJICHUS 11O ONMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX  JaHHOE dusnueckoe
SBJICHUE;
yYMEHHE pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3HUECKUX SBIICHUN
B OKPYXKAalOIEM MHpPE, BBIACHAS MX CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK)

Bnanenne ocHOBaMM MOHATUHWHOIO armapara U CUMBOJHAYECKOIO
s3bIKa (PM3UKHU U UCTIOJIb30BaHUE MX TSI pEIIeHUsT yueOHBIX 3a/1ay;
YMEHUE XapakTepu30BaTh CBOWCTBA Ted, (PUBUYECKUE SIBICHUS
U TPOLECCHl, HCHONB3ys (PYyHIaMEHTAJIbHBIE U JMIIUPUUYECKUE

10
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3aKOHBbI
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YMeHne onuchiBaTh N3y4YCHHBIE CBOWCTBA TN U (PU3NYECKUE
SBJICHUS, UCTIONB3YsI (PU3NUECKHE BETUIMHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C Y4YE€TOM
coOmro/IeHurs MpaBuil 6€30MacHOro Tpya:

HaOmoneHne (U3MYECKUX SBICHUW: YMEHHE CaMOCTOSATEIHHO
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY W3 JIaHHOTO Habopa
000pyI0BaHUS 110 MHCTPYKITUH, OTIMCHIBATH XOJ OIBITA U 3aMHCHIBATH
€ro Pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBL;

IIPOBENICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUN (HU3UIECKUX

BEJINYMH: YMEHHUE IUIAHUPOBATh  M3MEPEHUS,
CaMOCTOSITEIIBHO COOMpaTh KCIEPUMEHTAIBHYIO
YCTaHOBKY  IIO UHCTPYKLUH,  BBIYUCIATH

3HAYEHHUE BEJIIMYMHBI M AHAIM3UPOBATh IOJYYECHHBIE PE3YJIbTAaThI
C YYETOM 33JJaHHOM MOTrPEIIHOCTH PE3yIbTaTOB U3MEPEHUI;
NPOBEJICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIEI0BAaHUM;
CaMOCTOSITEIbBHO ~ COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY
U TPOBOJUTH HCCIEIOBAaHUE MO HMHCTPYKUUHU, MPEACTABIATH
MOJIyYeHHbIE 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOJIHIL
U TpaduKOB, YUYUTHIBATh IOTPEIIHOCTH, Je€JaTb BBIBOABI IO
pe3yibTaTam HCCIIeIOBaHUS

[lornMmanue  XapakTEpHBIX  CBOWCTB  (DM3WUECKHX  MOeNei
(MaTtepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TEJIO, MOJEITH CTPOCHHUS
ra3oB, XHUAKOCTEH W TBEpABIX TeN, IUIAaHETapHAas MOJENIb aToMa,
HYKJIOHHasl MOJieJIb aTOMHOTO fJpa) U YMEHHE MPUMEHITh UX IS
00BsCHEHUS PUBNYECKHUX MTPOIIECCOB

YMeHue oOBSICHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM
YuCJII€ M B KOHTEKCTE CHUTyalUud IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABILITH IPUYMHHO-CIICIICTBEHHBIE CBS3U
U CTPOUTh OOBSICHEHHWE C ONOpOM Ha HW3Y4YEHHbIE CBOWCTBA
¢u3nueckux sBIEHUM, (PU3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH H
MOZEIIN

YMeHue pemarb pacyeTHble 3anaud (Ha Oaze 2-3 ypaBHEHHUN),
UCTOJb3ysl 3aKOHbl M (QOpPMYJIbl, CBSI3bIBAIOLIUE (PU3UUYECKHE
BEJIMYMHBI, B YACTHOCTH, 3aIlMCHIBaTh KpPATKOE YCIOBHUE 3a/1ayH,
BBISIBJISITh HEJOCTAIONIME JaHHbIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI,
HEOOXOAMMBIE JIJIsl €€ PEIlEeHUs, UCII0Ib30BaTh CIIPAaBOYHBIE JaHHBIE,
IPOBOJUTH PacyeTbl M OLIEHHBATh PEAIMCTHUYHOCTH ITOJYYEHHOTO
3HaYCHUs (PU3NYECKON BEIMYHMHBI; YMEHUE ONPEAENIATh Pa3MEPHOCTh
(u3nyeCcKOi BETMUMHBI, IOJIY4YEHHOHN NPU PELIEHUH 3a1a4U

YMeHue XapaKTCPpHU30BaTb  IIPHHIUIILI JICﬁCTBI/ISI TEXHUYCCKHUX
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YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX l'IpI/I60pOB, U IIPOMBIINIJIICHHBIX
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TEXHOJIOTUYECKUX MPOLECCOB MO UX OIMCAHUIO, WCHOJIb3ys 3HAHUS
0 CBOWCTBaxX (DHM3WUYECKUX SIBICHUN W HEOOXOAUMBbIC (PU3NUECKUE
3aKOHOMEPHOCTHU

10 YMeHue  ucnosib30BaTh  3HaHUS O  (U3MYECKUX  SIBJICHUAX
B TOBCEAHEBHOM JKM3HM i oOecreyeHuss  O€30MacCHOCTH
npu  oOpaieHud C OBITOBBIMH MPUOOpAMU M TEXHUYECKUMH
yCTPOMCTBAMH, COXpaHEHHsI 370pOBbS W  COOJIOACHHS HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKpYXKAWOIIEH cpene; MOHUMaHHUE
HEOOXOIUMOCTH TMPUMEHEHHUS NOCTHKEHUN (U3UKU U TEXHOJIOTUH
IUI PallMOHAIBHOTO PUPOIOTIOIH30BAHHUS

11 OnpIT moOMCKa, NpeoOpa3oBaHUs W MpeACTaBiICHUS UHGOpMaALUU
(u3HUECKOro CcoAepKaHusg C UCHOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOT U,

YMEHHE OLEHHMBATh JOCTOBEPHOCTh TMOJYYEHHOH HH(OpMaIu
Ha OCHOBE MMEIOLIMXCS 3HAHUU U JOTIOJIHUTEIIbHBIX NUCTOYHUKOB;
YMEHHE UCIO0JIb30BaTh IIPU BHIIIOJHEHUH YU€OHBIX 3aJJaHUI Hay4HO-
HOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COAEP KaHUs, CIIPAaBOUHBIE
MaTepHalIbl, pecypcol cetu HTepHeET;

BJaJicHue 0a30BbIMH HaBbIKAMU IpeoOpa3oBaHUs HUHPOpMALUU U3
OJHOM 3HAKOBOW CHUCTEMBI B JPYIrylH; YyMEHHME CO31aBaTh
COOCTBEHHbIE TUCHMEHHBIE W YCTHbIE COOOLICHHS HAa OCHOBE
UH(POpPMAIUU U3 HECKOJBKUX UCTOYHUKOB

IlepedeHb 3J1eMEHTOB cO/lepPKAHUs, MPpoBepsaeMbIX HA OI'D nmo pusnke

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 MEXAHUWYECKHUE ABJIEHUA

1.1 Mexanudeckoe JBWKeHHE. MarepuanbHas Touka. (Cuctema OTcYera.
OTHOCUTENBHOCTD JIBUXKEHUS

1.2 PaBHOMepHOE U HEpaBHOMEpHOE ABUKeHHE. Cpeausisa ckopocTb. Dopmynna
JUTS1 BBIYMCIICHUS! CPEAHEN CKOPOCTH:

v S

t

1.3 PaBHOMepHoe HpHMOHHHCﬁHOG JABHIKCHHC. 3aBUCHUMOCTbD KOOPpAWHATLI TCJIa
OT BPCMCHH B CJIy4aC paBHOMCPHOI'O HpHMOHHHCfIHOFO JABHMOKCHMUA .

X(t) = Xo + Vit.

11
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['padmku 3aBUCUMOCTH OT BPEMEHH HJsl MPOEKIHUU CKOPOCTH, MPOSKIIUU
IIEpEMEILIECHNs], TIyTH, KOOPAHWHATBHI IIPH PABHOMEPHOM NPSIMOJIMHEHHOM

JBUKEHUN
1.4 3aBUCMMOCTh KOOPJMHATHI TE€JIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKEHUS:
x(f) = X0 + Vo + ay -
@opMyJibl 1JI MPOEKIUU EPEMEILIEHHUS], IPOEKIIUU CKOPOCTU U MPOECKIINH
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM HPSIMOJIMHEHHOM JABUKEHHH:
2
r
Sx(t):v0x°t+ax' 7 s
Vx (t) =Vor+ ax - 1,
ax(t) = const,
V. 2—vV 2=72axSx.
2x 1x
['paduixu 3aBUCHMOCTH OT BPEMEHH JI MPOEKIIMH YCKOPEHHs, TPOCKIIUU
CKOPOCTH, IPOEKLUHU NEPEMEIICHMS, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJTMHEUHOM JIBUKEHUU
1.5 CBoOoanoe nagenue. GopmMyiibl, ONMUCHIBaIOIME CBOOOJHOE TAJICHUE Tela
M0 BEpTUKAIM (ABWXKEHHE Tela BHHM3 WJIM BBEPX OTHOCHTEIILHO
noBepxHocTu 3emin). ['paduku 3aBHCUMOCTH OT BpeMEHHU AJiA MPOCKIIUU
YCKOpPEHUs, TMPOCKIMH CKOPOCTH U KOOPAMHATHI TMpH CBOOOJHOM
NaJieHuu TeJa Mo BepTUKAIIN
1.6 CKOpOoCTh PaBHOMEPHOTO JIBMXKEHUS TeJla IO OKPYKHOCTH. Hampasiienue

CKOPOCTH.
dopmyia 115 BBIYUCIICHUSA CKOPOCTH Yepe3 PaguyC OKPYKHOCTH M ITEPHO.T
oOparieHus:

_2mR
V="

LenTpocTpeMurenbHoe yckopeHue. HanpasieHnue eHTpOCTPEMUTENEHOTO
yckopenusi. Dopmyna 1ist BBIMUCICHUS YCKOPEHUS:

2
E¥all

ay =

D

R
dopMyiia, CBSI3bIBAIOIIAS [IEPUOJT U YACTOTY OOpaIeHUS:

11
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1.7

Macca. [ImotHOCTh BemecTBa. @opmyiia 11 BBIYMCIEHUS TUIOTHOCTH:

p_m

V

1.8

Cuna — BexkTopHas pusnyeckas BennunHa. CroxxeHue cuil

1.9

SIBnenue naepuuu. [lepsoiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:

F=m-a.

CoHanpaBJIE€HHOCTh  BEKTOpA YCKOpPEHUsI Tela MW BEKTOpa  CHJIBI
JNEUCTBYIOIIEH HA TETIO

9

1.11

B3aumoperictBue ten. Tperuit 3akon HeroToHa:

1.12

TpeHI/Ie IIOKOA U TPCHUC CKOJILXKCHUS. (DOpMYHa AJIA BBIYUCJICHUA MOOYJIA
CHJIbI TPCHUSA CKOJIBXKCHU:

Fpo=p-N

1.13

Hedbopmanus Tena. Yopyrue u Heynpyrue aepopManuu. 3akoH YNpyron
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHHA:

F=g. "™

R2

Cuna TspkecTH. Y CKOpeHre CBOOOHOTO MaJICHUS.
dopmyna /sl BEIYUCICHUS CUJTBI TSHKECTH BOJU3HU MOBEPXHOCTH 3EMJTH:

F =mg.

JIBuxenue tuianetr Bokpyr Connua. IlepBas kocMuyeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmritynbe Tena — BEeKTOpHAs pu3nyecKasi BEIMYMHA.

p=my

Nmnyibe cucTemsl Ted.
N3menenne ummynsca. MiMirynsce cusl
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1.16

3aKkoH COXpaHCHUA UMITYJIbCa JJIs SaMKHYTOfI CHUCTCMBI TCJI:

ﬁ = mivi 3+ myv, =const.

PeaxTtuBHOE NBUMXKEHUE

1.17

Mexanunueckas padota. DopMya a1 BEIUUCICHUS paOOTHI CUITBIL:

A = F’s cosa.

Mexanndeckas MOITHOCTB:

N A4

t

1.18

Kunernueckas u noreHuuagbHas SHEPTHUsL.
dopmyna i1 BBIYUCICHUS KHHETUYECKOU
SHEPIrUu:

m?

Ey =
o)

P~
Teopema 0 KHHETUYECKOU SHEPIHUU.

CDOpMy.TIa JJIAA BBIYUCIICHUA HOTCHHHaHBHOﬁ OHCPIruu TCjia, IOAHATOrO HaA

3emIiei:

E, = mgh

1.19

Mexanndeckas SHEprus:

E =Ei +E,.

3aKOoH CcOXpaHEHUs MeXaHudeckoil »sHepruu. Dopmyna At
COXpaHEHUSI MEXaHUYECKOM SHEPTUH B OTCYTCTBUE CHJI TPEHUSL:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKOW YHEPTUU MTPU HAIMYUU CUJIBI TPEHUS

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prryar. MoMEHT CHJIBI:

M =Fl.

YcnoBue paBHOBECHS pblUara:

M1+M2+...:O.

[ToaBM>KHBINM U HEMOABMIKHBIN OJIOKH.
4

KI1X _ “Tnonesnas
MPOCTBIX MEXaHU3MOB, n=

3aTpa4ycHHas
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1.21 | laBieHue TBEpAOro TeNa.
dopmynia Jyis BEIYUCICHUS JaBJICHUs TBEPOTO Tea:
F
p=__
S
JlaBnenue raza. AtmochepHoe naBlieHHE.
I'uapocratuueckoe 1aBieHUE BHYTPHU KUIKOCTH.
@opmyna 1uisl BBIYUCIECHUS JaBJICHUSI BHYTPH KUIKOCTH:
P = Ppgh + Pan
1.22 | 3akon [Tackansa. ['mapaBindeckuii npecc
1.23 | 3akon Apxumena. @opmyia s onpeelieHUs] BHITATKUBAIOIICH CHIIBI,
JNEHUCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE B )KUIAKOCTh WJIU ra3:
F Apx. — P& V.
VYcnoBue nnaBanus tena. [InaBanue cy/10B U BO31yXOILIaBAHKE
124 | Mexanunueckue
KojeOaHus. AMITTUTY1a, TIEPUOJ Y YacToTa KOJEOaHMiA.
1
dopMmyiia, CBSI3bIBAIOIIAS YACTOTY U MepUuo koyiedanuit: V= __
T
1.25 | MaremaTuueckuii M TpPYKUHHBIM MasTHUKU. [IpeBpaienue sHepruu
MIpHU KOoJIeOaTeIbHOM JIBHKECHUU
1.26 | 3aryxaromue koiebanus. BeiHyKaeHHbIe KojieOaHus. Pezonanc
1.27 | Mexanuueckue BoJHbI. [IpooabHbIE U TONIEPEUHbIE BOJIHBI. J{JTMHA BOJIHBI
U CKOPOCTh PacIpOCTPaHEHUS BOJIHBI:
A=v-T
1.28 | 3Byk. 'poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHHE 3ByKOBOM BOJIHBI HA TPAHULIE
nByx cpea. UHdpa3Byk u ynbTpa3Byk
1.29 | IIpakTtuueckue pabOThI

N3mepenne cpeiHel INIOTHOCTH BEIIECTBA; apXUMEIOBOM CHJIbI; KECTKOCTH
NPY>KUHBI; KOA(p(UIMEHTa TPEHUsl CKOJIbXKEHHsS; paOOThl CUJIbI TPEHUS,
CWJIbl YNPYTOCTH; CPEJHEH CKOPOCTH MABMXKEHHs OpycKa O HAKJIOHHOU
IUIOCKOCTH; yCKOpeHusi Opycka TMpu  JBIKEHUH 10 HAKIOHHOM
IJIOCKOCTH; YacTOThI U MEpUoJia KoJIeOaHUN MAaTeMAaTHYEeCKOro MasiTHUKA,
4acTOThl U TEepHoJia KojieOaHUM MPY>KUHHOTO MAasTHHUKA; MOMEHTa CHJIbI,
JEMCTBYIOILIETO Ha pblyar; paboThl CHIIbI YIIPYTOCTH MpPH MOAbEME Ipy3a C
MOMOILIbIO HETOJABMXHOTO OJIoKa; pabOThl CHJIBI  yOPYroCTH  IpHU
MOoJAbEME TPy3a C TOMOUIBIO MOABUKHOTO OJIOKA.

HccnenoBanre 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOM
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YacTU TeJla U OT IUIOTHOCTHU >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH
CUJIbI OT MAacChl Teja; CUJIbI TPEHUS CKOJBXEHHUS OT CHJIbl HOPMAJIbHOTO
JaBJICHUS W OT pPOJa IMOBEPXHOCTH; CUJIBI YNPYTOCTH, BO3HUKAIOLIEH
B MIPY’KHUHE, OT CTETICHU Jie(hopMaIiiu PYKUHBI, YCKOPEHUSI OpyCKa OT yria
HAaKJIOHA HalpaBJAmONIeH; mepuoaa (YacToThl) KoJIEOAHUM HUTSHOTO
MasTHUKA OT JJIMHBI HUTH; MEPUOJa KOJEOAHHM MPYKMHHOIO MasTHHKA
OT MAacChl Ipy3a M KECTKOCTH MPYXKUHBI; UCCIEJOBAHUE HE3aBUCUMOCTH
nepuoja KojaebaHui HUTSHOTO MassTHUKA OT MacChl Ipy3a.

[IpoBepka ycioBusi paBHOBECHSI pblyara

1.30

du3nyecKue SBJICHUS B MPUPOJEC: MPUMEPHl ABWKEHUA C PA3JTUYHBIMU
CKOPOCTSIMA B JKMBOM W HEXHUBOM IMPUPOJE, JEUCTBUE CHUIIBI TPEHUS
B MPUPOJIE€ U TEXHUKE, MPUIUBHI U OTJIUBBI, JBHKEHUE TutaHeT CoaHeuHON
CHUCTEMBI, PEAKTUBHOE [IBUKEHHE >KHUBBIX OpPraHU3MOB, pblYard B TEIIE
YeJioBeKa, BIMSHUE aTMOC(HEPHOro JaBlIEHUS Ha JKUBOW OpraHu3M,
IIaBaHue pbIO, BOCHPUSTHE 3BYKOB IKUBOTHBIMH, 3EMJICTPSICEHHE,
CECMUYECKHE BOJIHBI, IlyHAMH, 3XO0

1.31

TexHnuueckue ycTpoHCTBa: CIUIOMETP, JATYMKHU TOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUs, AMHAMOMETp, MOAIIUIHUKH, PAaKEThl, pblYar, TMOJBHXHBIA WU
HENOJBMKHBIA OJIOKM, HAKJIOHHASl IUJIOCKOCTb, IPOCThIE MEXaHWU3Mbl B
ObITY, coo0I1aromecs COCY/bl, YCTPOMCTBO BOJIONIPOBO/IA,
THJIPABIMYECKUN TIPECC, MAaHOMETP, OapoMeTp, BBICOTOMEp, MOPIIHEBOMN
HAacoc, apeoMeTp, 9XOJOT, MCIOIb30BaHUE  yJIbTpa3Byka B  ObITY U
TEXHHKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIC TIOJIOKCHHUS MOJICKYJIIPHO-KHHETUYCCKONH TEOPHH CTPOCHUS
BemecTBa. Mojenn TBEPAOro, JKHUIKOTO M Ta3000pa3HOTO COCTOSHUI
BemecTBa. Kpucrammnyeckue u amopgHbIe Tena

2.2

JIBrxkenue dyactui] BemiecTBa. CBs3b CKOPOCTH  JIBIJKCHMSI  YaCTHI]
¢ Temreparypoil. bpoyHoBckoe aBvxkenue, nuddyzus

23

CMmauuBanue u KalTWJUJIAPHBIC ABJICHHA

24

TenoBoe paciuiMpeHue U ckaTue

2.5

TerioBoe paBHOBECHE

2.6

BuyTpennsis sHeprus. PaboTa u Teruionepenada kak criocoObl U3MEHEHUs
BHYTPEHHEU SHEPTUU

2.7

BI/II[I:I TCIUIonCpCcaAadu: TCIIOIIPOBOIHOCTb, KOHBCKI U, U3 IYyYCHUC

2.8

HarpeBanne wu oxnaxzaeHue Ttein. KoandecTBO TEIUIOTHL Y IeabHAs
TEIUIOEMKOCTD:

11
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Q = Cm(tz — t1)
29 3aKOH COXPaHEHMs SJHEPTUU B TEIUIOBBIX MpOLECccax. Y PaBHEHUE TEIJIOBOTO
OanaHca:
Q1 + Qz +..=0
2.10 | Wcnapenue u koHjaeHcauus. VI3MeHeHne BHYTPEHHEW SHEPIHH B MPOLECCE
WCIIApEHHs] W KOHAeHcaunu. KuneHue KMAKOCTH. YIenpHas TeroTa
napooOpa3zoBaHUs:
L 0
m
2.11 BrnaxnocTts Bo3ayxa
2.12  |IInaBneHne u Kpuctaumzauus. VI3MeHeHue BHYTpEeHHEW sHepruu
MIPY IJIABJICHUU W KpUCTAJUIM3AUu. Y IeJibHAs TEIJI0Ta MJIaBJICHUS:
Y
m
2.13 | BHyTpeHHssl 3HEprusl CropaHusi TOIUIMBA. YelbHas TEIIoTa CropaHus
TOIIMBA!
qg ¢
m
2.14 | Ilpunuunsl pa®oTsl TeroBbix asurareneit. KI1J TermoBoro nsurarens
2.15 | Ilpaktuyeckue pabOThI
N3mepeHne  yIenbHOW  TEIUIOEMKOCTH  METALIMYECKOTO  LWIMHAPA;
KOJIMYECTBA TEIUIOThI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl
(UKCUPOBaHHOM MaccChl, B KOTOPYIO ONYIIEH HarpeTblii LHIUHID;
KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HATPETBHIM LIMJIMHIPOM, MOCIE OIyCKaHUs
€ro B BOJly KOMHAaTHOM TEMIEPATYPbI; OTHOCUTEILHON BJIAXXHOCTH BO3AYXa;
YAEIbHON TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanre N3MEHEHUsI TEMIEPATYPhI BOABI MPU PA3JIMYHBIX YCIOBHUSIX;
SBJICHUSI TEIIOOOMEHA MpPU CMEIIMBAHUM XOJOJHOM U TOpsYed BOMbL;
npoliecca ucrapeHus
2.16 | ®uzmveckue SABIEHUS B TOPHUPOJE: TOBEPXHOCTHOE  HATSHKCHHE
Y KalWUISpHBIE SIBJIEHUS B MPUPOJIE, KPUCTAIUIBI B MPUPOJE, U3ITyUEHUE
ConHila, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHudeckue YCTpPOMCTBA: KaNWUIAPHI, NPUMEPHI  HCIOJIb30BAHMS

KPUCTAJUIOB, >KUIAKOCTHBIM TEPMOMETp, HATYMK TEMIIEPATYypbl, TEPMOC,

11




®denepanpHas pabodas mporpamma | Pusuka. 7—9 kiacce! (0a30BbIi

CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBas TypOuHa,
JIBUTaTEIIb BHYTPEHHETO CrOPAaHMs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onextpuzauus tei. J[Ba Buga 3ME€KTPUUYECKUX 3apsiioB

3.2

BaumopeiictBue 3apsikeHHbIX Ten. 3akoH Kynona

33

3aKoH COXPAHCHHUA JJICKTPHUUICCKOT'O 3apsiaaa

3.4

DnekTpudeckoe mnose. HanpskeHHOCTh anekTpuyeckoro noss. [lpuHuun
CYHEPHO3ULIUH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)

3.5

Hocurenn »snektpuueckux 3apsanoB. JleWCTBUE SIEKTPUYECKOTO  ITOJIA

Ha dJIEKTpUYEeCKue 3apsabl. [[pOBOTHUKY U TUIIEKTPUKH

3.6

[TocTOsIHHBIN 3NEKTPUYECKU TOK. JelCcTBUS 3aeKTprudyecKkoro Toka. Cumia
toka. Hanpsiokenue.

I q

t

U 4

q

3.7

DJIEKTPUYECKOE COMPOTHBIICHUE. Y ICIbHOE IEKTPUIECKOE COMPOTUBIICHHE:

R:S

3.8

3akoH Oma I y4aCTKa BHGKTqueCKOﬁ OeIIun:

I U

R

3.9

HOCJ’ICI{OB&TCJ’IBHOC COCAMHCHUC ITPOBOIHHNKOB:

11212;U2U1+U2;R:R1+R2.
HapaJIJIeJIBHOG COCAMHCHHNEC ITPOBOJHNUKOB PAaBHOT'O COITPOTHUBIICHUA:
)

1

I\
U=U;:I=1+1I;R=

2 1 2
1 2

CmMmenianHbIe COCOMHCHUSA IIPOBOAHHUKOB

3.10

PaboTa 1 MOIITHOCTB AIEKTPUISCKOTO TOKA.

A=U-T-t;,P=U"1

3.11

3akoH [[xoyns-Jlenna:

Q=IF"R-t
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®denepanpHas pabodas mporpamma | Pusuka. 7—9 kiacce! (0a30BbIi

3.12 | OmbiT Dpcrena. MarouTHoe 1oJie npsiIMOro MpOBOJIHUKA € TOKOM. JIMHUM
MAarHUTHOW UHYKIIUU

3.13 MarsuTHoe I10JIe IIOCTOSIHHOrO MarHura. B3anmMmoaeiicTBre IMOCTOSIHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM

3.15 | Onbitel @apazes. SABneHue snekTpoMarHuTHOW HHyKUuH. [IpaBuio Jlenna

3.16 | [Ipaktuyeckue pabOThI
W3mepeHne 3IIEKTPUYECKOrO0 CONPOTUBIEHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOrO TOKA.

HccnenoBanre 3aBUCHMOCTH CWJIbI TOKAa, BO3HUKAIOUIETO B IMPOBOIAHUKE
(pe3ucTophl, JIAMIOYKA), OT HAMNpPSOKEHWs Ha KOHIAX IMPOBOJHUKA,
3aBUCHUMOCTH CONPOTHUBIICHUS OT JJIMHBI TPOBOJHWKA, IUIOLIAINA €r0
MOTNIEPEYHOT0 CEYEHMS U YAEIBHOIO COITPOTHUBIICHHUS.

[IpoBepka  mpaBuna Uil  DJIEKTPUYECKOTO  HAMPSDKEHHS  TPHU
MOCJIEIOBATEIbHOM ~COEJUHEHUU MPOBOJHUKOB;, TMpaBWia [JIsl CHIIbI
ANEKTPUYECKOTO0 TOKa IMPH MAPAJUIETbHOM COEIMHEHHH NPOBOAHUKOB
(pe3ucTopsl U TaMIIOYKa)

3.17 | ®usnueckue SBICHUS B MPUPOJE: DJICKTPUUECKHE SIBICHHS B aTMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE Tojie 3emMiu, Jpeild
IIOJIFOCOB, POJIb MarHUTHOT'O MOJIS JJIA KU3HHU Ha 3emiie, MOJISIPHOE CUSTHUE

3.18 | TexHuueckne yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpMETP, BOJIBTMETpP, PEOCTAT,
CUCTUMK DJICKTPUYECKOW DHEPTHUH, DIICKTPOOCBETUTEIBHBIC MPHUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
NPEIOXPAHUTEHN, AIEKTPOMArHUT, 3JIEKTPOJBUraTelb MOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOT'O TOKa

3.19 | DnekTpoMarHuTHbIE BOIHBIL. LlIKkana 3€KTpOMarHUuTHBIX BOJIH

3.20 |JIyueBas mozeinb cBeta. [IpssMOIMHEHOE pacpoCTpaHEHNE CBETA

3.21 | 3akon oTpaxkenus cBera. [llockoe 3epkano

3.22 | IIpenomiienue cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23 | Iucnepcus cBera

3.24 | JImnza. Xon sgydeil B nuH3e. POKYCHOE paccTOsSHUE JIMH3BL. OnThdeckas
CHWJIa JIUH3BIL:

D=1/F
3.25 | I'ma3 xak ontudeckas cucrema. Ontudeckue mprudopbl

11




3.26

Pa aY | 70O Ve =
PCACPAJIIbHAA PaUUAdA TTPDUT DAMNMA T FVISHRA. 7—7 RJIALUbI{U4ASUBDIN ypPUD

[IpakTrueckue padOThI

N3mepenne onTudeckor cuibl  cobuparomield  JIMH3BI,  (POKYCHOTO
paccTostHUSI coOuparomie JuH3bI (10 CBOWCTBY pPaBEHCTBA pa3MeEpOB
npeaMeTra W U300pakKeHHs, Korja MpeAMET paclojioKeH B JBOMHOM
doxyce), mokazaTes MPeJIOMIICHUS CTEKIIA.

HccnenoBanre CBOMCTBA HW300paKCHHUS, IOJYYSHHOIO C TIOMOIIBIO
coOuparolel TUH3bI; U3MEHEHUsI POKYCHOTO pACCTOSHUS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIJia MPEJOMJIEHUS CBETOBOTO Jiyda OT Yrja MaJeHUS
Ha TPAHUIIE «BO3LyX — CTEKIIO»

3.27

duznueckue aBieHus: B npupoje: 3armenuss Connna u JlyHsl, usera tei,
ONTHYECKHE sIBJICHUS B aTMOcdepe (LBeT HeOa, pepakius, paxyra, MUpax)

3.28

TexHuueckne yCTpoWCTBa: OUYKH, MEPHUCKOMN, (hoToamnmapar, ONTUYECKUE
CBETOBO/IBI

KBAHTOBGIE ABJIEHUA

4.1

PannoaktuBHOCTh. Anb(da-, Geta-, ramma-uznydeHus. Peakiuu ambda-
u OeTta-pacnajga

4.2

Omneitel Pesepdopna no paccesHuto anbda-yactun. [lnanerapuas moxaens
aToma

4.3

CocTtaB aTOMHOTO sapa. H3oTombI

4.4

[lepuon monypacnana aTOMHBIX S7Ep

4.5

SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MACCOBOIO YMCET

4.6

®duznyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIM pPAaJMOAKTUBHBIA (OH,
KOCMUYECKHE JIy4Yd, PaJUOAKTUBHOE H3JIyYCHHUE NPUPOIHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX U3JIyYEHUN HA OPraHU3M 4€JIOBEKA

4.7

TexHuyeckue yCTpPONCTBA: CIEKTPOCKOI, WHAMBUAYAIbHBINH JI03UMETP,
Kamepa Bunibcona, siiepHas sHepreTuka

Hb)
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anpHasa padouas nporpamma | dusuka. 7-9 kiacce! (0a30BbIA YPOBEHD
denepanbHas pa

IHOYPOYHOE IIVIAHUPOBAHHME 7 knace

Ne | Tema ypoka KoauvecTBo yacoB Jara Bunpbl,
n/n uzyyenus | popmsl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI

1. | ®u3uka-Hayka o MpUPOAEC 1 0 0 Y CTHBIIH

OIIpOC;

2. | Meronpl HaydHOrO no3Hanus | 1 0 0 VCTHBIH

OIpOC;

3. du3nYecKue BeIUYNHBLUX 1 0 1 YcrHbIi
€AUHUIIBI U IPUOOPHI TSt OIIpOC;
n3mepenus.J1ab pad
Ornpenenenue HeHbI
JICJICHUS] U3MEPUTEITHLHOTO
cocyna

4. W3mepenue Gpusndeckoii 1 0 1 [Ipaktuueckas
BennurHbl.JIabopaTtopHast pabora;
pabota "M3mepenue o0bEMa
XKUJIKOCTH U TBEpAOro tena'

5. Hccnenosanue 3aBUCUMOCTHU 1 0 Pemenne
OJTHOM (PU3NYECKON BETUIMHBI Ka4eCTBEHHBIX
OT PYTOi. 3amaq

6. | Tecr no Teme "Uro M3y4aer 1 1 0 Tecr;
busnka»

7. Monnekyia — Menbpyanias 1 0 0 VYcrHbIM
YacTHIla BEIIECTBA OIIpOC;

8. Jlaboparopnas pabota mno 1 0 1 [IpakTuueckas
ONpEEICHUIO Pa3MEPOB pabora;
MaJibIX TeJl METOJIOM PSJIOB

12




1pHas

a()0ouas

10a | Puzuka. 7-9

Kacchl (0a3d

By, bl U 0., 0

JIBvbxeHvie yacTuil ‘ v rw o i
® e 51 e pan p Mporpam BEHD

Belle CT B a . CBs3b

OIpoc;
CKOPOCTHU JBUKEHHUS YACTHI] C
TeMIEpaTypoOu.
BpoyHOBCKOE ABHKEHUE.
HAudpdysmst

10. BsaumMoneiicTBre 4acTHIl 1 0 0 VYcrHbIH
BEIECTBA OIpoc;

11. | Bsanmocrs3n MEKITY 1 0 0 TectupoBanue;
CBOMCTBAaMHM BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-

MOJIEKYJIIPHBIM CTPOECHUEM.
Oco0eHHOCTH arperaTHbixX
COCTOSIHMI BOJIbI

12. "CtpoeHnue BemiecTna'. 1 1 0 Konrposnbhas
KonTponbnas pabota pabora;

13. MexaHn4eckoe IBUKEHHE. 1 0 0 VYcTHBIH
PaBHOMEpHOE U OIIpOC;
HEPaBHOMEPHOE JIBUKEHUE

14. | CxopocTb 1 0 0 Y CTHEIH

OI1poc;

15. | Ipaduaeckoe mpencrasmerme | | 0 0 3auer;
JBUKECHUS

16. CpeHsist CKopOCTb TIPH 1 0 0 TecTtupoBanue;
HEPaBHOMEPHOM JIBH)KCHUH.

Pacuér nmytu u BpemMeHu
JIBUKCHUS

7. | dpnerme WHEPIMH. 3aKOH 1 0 0 YcrHbii
VMHEPLMH OI1poc;

18. B3aumoneicteue Ten kak 1 0 0 YcrHbIi
MPUYMHA U3MEHEHUS OIIpoC;
CKOPOCTH JIBH>KEHHSI Tell

19. | Macca xax Mepa HHEPTHOCTU 1 0 1 [TpakTudeckas
tena. JIab pabora: pabora;

N3mepenue maccel Tena ¢
MIOMOILIBIO PBIYaXKHBIX BECOB

12



20. | Momocts —— 1bHas [aQ0oUas 1a | @usuka. 7-9kmaccel (6asq BHb[pﬁacyTpM
CCDBHe?:'JBe pall IIOTHOCTH C p [Iporpam OdeeCHKba)H
KOJINYECTBOM MOJIEKYJI B pabora;
enuHUIle 00BEMA BEIIeCTBA

21. Jlaboparopnast pabota 1 0 1 [TpakTudaeckas
"Onpenenenue mIOTHOCTH paborta;
TBEPAOIO Teja C MOMOIIBIO
BECOB U U3MEPUTEIIBHOIO
uuanHapa'

22. | Pemenme 3aga4d. Pacuer 1 0 0 [TuceMeHHbI
Macchl M 00beMa Tefa 1o ero KOHTPOJIb;
IJIOTHOCTHU

23. | Cuna xak XapaKTEepUCTHKA 1 0 0 VYcrHbIi
B3aUMOJICHCTBUS TEN OI1poC;

24 | dnnenue TATOTEHUS U cHA 1 0 0 YcTHbIM
TskecTd. Cuila TSHKECTH Ha OI1pOC;
JPYTHUX IJIaHEeTax

25| Cua YIPYTOCTH ¥ 3aKOH 1 0 0 YcTHBIH
I'yka OIIpOC;

26. | Cummr yrpyroctu. Bec Tena. 1 0 0 VYcTHbIN
HesecomocTtb Ompoc;

27. Jlaboparopnas pabota 1 0 1 [Ipaktuueckas
"I'pagynpoBaHue MpyXUHBI U pabora;
HU3MEpPEHHE CHUIT
JTUHAMOMETPOM

28. | CroskeHne cu, 1 0 0 TectupoBanue;
HaIpaBJIEHHBIX MO OJJHON
npsmMoii. PaBHoaeicTByromas
CHII

29| Cuna TpeHus. Tpenue 1 0 0 YcTHBIH
CKOJIbJKEHUS U TPEHUE TTOKOS OIpoc;

30. Jlaboparopnas pabota 1 0 1 [TpakTudeckas
"M3mepeHue Cuibl TpeHUS ¢ pabora;

IIOMOIIIBIO JTUHAMOMETpa»

10




31. OBOBIIAIOIIHT YPOK TIO 1pHas [ag0bouas 10a | ®usmka. 7-9KIacchl (0asq BPMG\HH_IGYHPI/IO

® e nepal, p porpam eBC3Hab)ay
Te M € : JBuxeHue u
B3auMOJIeCTBUE TET"

32. KonTpomnpHas pabora 1o teme: 1 1 0 KonTponbshas
"JIBu>keHue u pabora;
B3auMoieiicTBue Ten"

33. | JlaBnienue 1 0 0 TTycEMEHHbIIH

KOHTPOJIb;
34. | Croco6bt YMEHBIICHUS 1 1 0 0 Vel
YBEJIUUYEHUS AaBIICHUS OIIpOC;
35. | JlaBneHue raza 1 0 0 Y CTHBIH
OIIpOC;

36. | IIneBMaTHueCKnEe MallIMHBI 1 0 0 TectupoBanue;

37. | 3axkoHn Ilackans 1 0 0 VCTHEIH
OIIpOC;

38. | JdaBnenue BHyTpH kugakoctu | 1 0 0 YV CTHRIH
OIIpOC;

39. | 3apucumocts JaBJICHUS 1 0 0 [TucemenHbI
AKHUJKOCTHU OT TITyOUHBI KOHTPOJIb;
norpy»kenus. Pemenue
3az1a4

40. | Coobmraronirecs: Cocyapl 1 0 0 V CTHEIH

OIIpOC;

41| Bec BO3JlyXa U aTMoc(hepHoe 1 0 0 YCTHBIH
nasnenue. [Ipuannsl OI1poC;
CYILIECTBOBAHUS BO3TYIIHON
0007104KH 3emMiu

42. | Onprr Toppuuemm. 1 0 0 TectupoBanue;
W3mepenne atmocdepHOro
JTaBJICHUS

43. [Tpubops! mis 1 0 0 YcTHBIH
WU3MEpEeHus OI1poC;
aTMoc(hepHOro JaBIeHUS

44. | I'mapaBauyeckre MeXaHu3Mbl | 1 0 0 YcTHBI o1poc;

45. 1 0 0 TectupoBanue;

JleiicTBYE )XMAKOCTH M ra3a Ha
MOTPYy>XKEHHOE B HUX TEJIO.
3akoH Apxumena

10




46. | BriTakuBaromas denepajty pyag lagGouas 11a | dusuxa. 7-9KIaccel (0asd BHb[pﬁacyTpM
p [porpam O BE€HD)
(apxumenoBa) cuia. yecKas
DKCnepruMeHTaIIbHOE pabora;
ornpeseNieHue
BEBITAJIKUBAIOIIECH CUIIEI

47. Pemntenue 3amad 1o 1 0 1 [TpakTrueckas
HCCJIEIOBAHHIO 3aBUCUMOCTH paborta;
BBITAJIKUBAIONIEH CHIIBI OT
o0bema Morpy>KeHHOI
YacTH TeJja, OT IIJIOTHOCTH
JKUIKOCTH

48. Pemenne 3amau mo teme 1 0 0 ITucrMeHHbIH
"ApxuMenoBa cuia KOHTPOJIb;

49. DKCTepUMEHTAITBHOE 1 0 1 [TpakTudaeckas
WCCIIEJIOBAaHUE YCIOBUI paborta;
IUTaBaHUS TEN

50. | Vemoust mmasamms Ten. 1 0 0 Tectupopanue;
Pemtenue 3amau

S1. [InaBanue cynoB. 1 0 0 VYcTHBIH
Bo3nyxoruiaBanue. OIIPOC;

2
HccnenoBanme MOpCKUX
riryouH. [TokopeHne TopHbIX
BEPIIVH

S2. O06o06maronmii ypok 1mo TeMe 1 0 0 Penrenue
"JlaBneHue TBEPABIX TEII, 3ajJ1a4;
SKUIKOCTEH U ra3oB"

33. KonTtponsHas pabora mmo teme 1 1 0 KonTposnbshas
"JlaBneHue TBEPIBIX TE, pabora;
SKUIKOCTEHN U ra3oB"

54. | Mexannueckasi padbota 1 0 0 Y CTHEIH

OI1poC;

55. | MomHocTE 1 0 0 YV CTHBIH

OT1poC;

56. Kunetnueckas u 1 0 0 YCTHBIN
MOTEHIUAJIbHAS SHEPTUs OI1poC;

ST. [IpeBpaiienre oaHOTrO BHIA 1 0 0 ITncrMeHHnIi
MEXaHUYECKOM IHEPTUU B KOHTPOJIb;

Apyrou

10




58. | SaKoH COXpAHEHHUS H Denepalt | pyas fagGouas 10a | dusuka. 7-9[Kaccel (6a3qBThleHcTYUPPOO
p [porpam BpCatinbue;
M3MEHEHUs] SHEPIUH B
MEXaHUKe

59. DHeprus IBUXKYIIEHCS BOIBI U 1 0 0 YcrHbii
Betpa. [loBTOpenue u OIpOC;
000011eHne TeMbl PaborTa,

MOIIHOCTb , SHEPTHUS

60. IIpocThie MEXaHU3MBI: pbIyar, 1 0 0 YcTHbIH
OJIOK, HAKJIOHHAS TIOCKOCTb. OT1poC;
IIpasuio paBHOBECHS
ppraara. MOMEHT CHIIBI

6l. | porgaru B 6BITY, IPHPOTIE | 1 0 1 [IpakTrueckas
TexHuke. Poluaru B tene pabora
genoBeka. JIab pabd. « Ycnosue
PaBHOBECHSI pbluara

62. | Brioku. [Ipumenenune 1 0 0 YcrHbIM
IIpaBUjIa PAaBHOBECHS pbluara OI1pOC;

K OJIOKY

63. | Bonoroe IIPABUIION 1 0 0 VYcrHbI
MEXaHUKHU OI1poc;

64. KII/I mpocThIX MEXaHU3MOB. 1 0 0 ITuceMeHHbII

KOHTPOJIb;

63. KonTponsHas pabora mmo teme 1 1 0 KonTposnbshas
"Mexanunyeckas padbora, pabora;
MOIIIHOCTb, TPOCTHIE
MEXaHU3MBbI"

66. [ToBTOpeHue U 0600IIeHUE 1 0 0 [TuceMeHHBII
coJiepKaHus Kypca Gu3uku 7 KOHTPO!JIb;
kiacca. Temsl "PaBHOMepHOE
nBmwxkenue. IoTHOCTE
BemiecTBa. Cuisl B mpupo/e”

67. [ToBTOpeHue u 0600MIIEHNE 1 0 0 [TuceMeHHBI
coJiepKaHus Kypca Gu3uku 7 KOHTPOJIb;

knacca. Temsl "JlaBnenue
TBEPJBIX TE,KUJIKOCTEH 1
ra3os,llimaBanue Tem"

10




68.

Hrorosasa

denepan
KOHTPOJIbHAS pabota
1o Kypcey ¢usuku 7 kiacca.
Temnl "BzauMopaeicTBue Tei.
JlaBnenue TBEPABIX TEll,
JKUIKOCTeH U ra3oB, I1naBanue
Ten. Pabora 1 MOIITHOCTE.

[IpocTeie MexaHu3MbI"

1pHas

a1004as
[porpam

102 | Pusuka. 7-9

Kacchl (0a3d

BBl U o
Ko Hrylgpo
B €C HBb
IbHAasHd
pabora;

OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

11

10




IHOYPOYHOE

INIJIAHUPOBAHMUE 8 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4yacoB

KonTpoabubie
Bcero P
padoThbI

IIpakTHuyeckue
padoTbI

Jlata
U3yYeHUS

OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU U
UX OIBITHBIE
MOJTBEPKICHUS

Macca u pazmep aTOMOB H
MOJIEKYJI

Moaenu TBEpIOTO,
XKHUKOTO U Ta3000pa3HOTo
COCTOSIHHUHM BEIISCTBA.
BxoaHoi KOHTPOJIB

OOBbscHEHUE CBOMCTB
TBEPIOTO, )KUJIKOTO 1
ra3000pa3HOro COCTOSTHUHN
BEIIECTBA HA OCHOBE
MOJIOKEHUMN
MOJIEKYJISIPHO-
KHMHETUYECKON TeOpHUu

Kpucrannnueckue u
amopdHbIe Tena

CMauuBaHuE U
KaMUJUISIPHOCTb.
IloBepxHOCTHOE
HATSHKCHHUE

TennoBoe pacupeHue u
CIKaTHe

Temneparypa. Cs3b
TEMIIEPATYPBI CO
CKOPOCTBIO TETJIOBOTO
JIBUKEHMSI YACTHULL

BryTpenHss sHeprus.
Crioco0bl U3MEHEHUs
BHYTPEHHEHN SHEPrUn

10

Buns! Temonepenaun

10



11

VYpok-koHpepeHus
"IIpakTyeckoe
HCIIOJIb30BaHUE TEIIOBBIX
CBOMCTB BEIIECTB U
MaTepuajoB B LIETAX
sHeprocoepexeHus"

12

KonnyecTBo TEIUIOTEL.
VY nenpHas TEIUIOEMKOCTH

13

YpaBHEHHE TEILIOBOTO
Oananca. TerrooOMeH u
TEIUIOBOE PAaBHOBECHE

14

JlaGopaTopHnas pabota
"UccnenoBanue ABJICHUS
TerI000MeHa pu
CMEIINBAaHUH XOJIOIHOH U
ropsiuei Boabl"

15

Pacuer xonnuecTBa
TEIIOThI, HEOOXO0JUMOTO
JUTsl HAarpEeBaHMsI Tella U
BBIICIISIEMOTO UM TIPH
OXJIAXKICHUHT

16

JlaGopaTopHnas pabota
"Onpenenenue yneabHou
TEIJIOEMKOCTH BelrecTna"

17

DHeprus TOIJIUBA.
VY nenbHasg termiora
CrOpaHust

18

IInaBnenue u
OTBEpJCBaHUE
KPUCTAJUIMYECKHUX TEI.
Y aennHas TemjioTa
TUIaBJICHUS

19

JlaGopaTopHas pabota
"Onpenenenue yaeabHOMU
TETUIOTHI TUIaBJIEHUS Jibaa"

20

[TapooGpazoBanue u
KoHJeHcanus. VMcnapenue

21

Kunenue. Y nenpHas
TEIUIOTa MapooOpPa30BaHUS
1 KOHJCHCAIIUH.
3aBUCHMOCTh

10



TEMIEPATypPbl KUIIEHUSI OT
aTMOC(EpPHOTO AABICHUS

22

BrnaxHocTs Bo3ayxa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEJIbHOMN
BJIQXKHOCTH BO3/1yXxa"

23

Penrenue 3amau Ha
oTpeIeTICHUE BIAKHOCTH
BO3/TyXa

24

[pununs! paboThI
TETUIOBBIX JIBUTaTeNeit.
[TapoBas TypOuHa.
JIBuraTens BHYyTPEHHETO
CropaHus

25

KII/] TeroBoro
nsurarteis. TermioBnle
JIBUTATEIIN U 3alllkTa
OKpYXaroliei cpeibl

26

3aKOH COXpaHEHHUs U
IIPEBPALLCHNS DHEPTUU B
TEIJIOBBIX ITpoLieccax

27

IToaroroBska k
KOHTPOJIbHOH paboTe 1o

TeMme "TennoBbIe SIBJICHUS.

W3meHeHune arperaTHbIX
COCTOSIHHH BemecTna"

28

KonrtponsHas padora no

TeMme "TemnnoBbIe SIBJICHUS.

W3meHeHne arperaTHbIx
COCTOSIHMH BelecTBa'.
IToryroaoBoii KOHTPOJIbL

29

OnekTpusanus tein. [[Ba
po/a ANEKTPUIYECKUX
3aps10B

30

Ypok-uccnenoBaHue
"OnexTpusanus Ten
WHIYKIUEN U TIPU
COMPUKOCHOBEHHH"

31

B3aumoneicTBue
3apsHKEHHBIX Tel. 3aKOH

10



Kynona

32

DIEKTPUUECKOE T0JIE.
Hanpspxennoctsb
3JIEKTPUYECKOTO IOJIA.
[IpuHnun cynepno3unun
JJIEKTPUYECKUX MOJIEH

33

Hocurenu snexTpuueckux
3apsiioB. DJIEMEHTapHBIN
3apsa. CtpoeHue aToMa

34

[IpoBoHMKHY 1
TUAJICKTPUKU. 3aKOH
COXpaHEeHUS
AJIEKTPUUECKOIO 3apsijia

35

Pemenue 3anau Ha
MIPUMEHEHUE CBOWCTB
AIIEKTPUYECKUX 3apsIIOB

36

DNEKTPUUECKUH TOK,
YCIIOBUS €T0
CYLIECTBOBAHMSL.
Ucrounuku
AEKTPUYECKOTO TOKA

37

JlencTBust
AJIEKTPUIECKOTO TOKA

38

VYpok-uccienoBanue
"JleficTBHE
AEKTPUYECKOTO OISl Ha
MPOBOJHUKH U
JARIEKTPUKH"

39

DIIEKTPUYECKUHN TOK B
MeTaJlIax, >KUAKOCTSX U
razax

40

DneKTpruyecKas menb u e€
COCTAaBHBIC HaCTHU

41

Cuna Toka. JlabopaTtopHas
pabora "M3mepenue u
pEryJIUpOBaHHUE CUIIBI
ToKa"

0.5

42

DJIEKTPUUECKOE
HampspkeHue. BonbTmerp.
JlaGoparopHas paboTa
"N3mepenue u

0.5
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peryaupoBaHue
HanpspKeHus"

43

Conportusnenue
IIPOBOJIHUKA. Y IEIBHOE
COINPOTHBIICHUE BEIIECTBA

44

JlabopaTtopHnas pabota
"3aBUCHMOCTh
AIEKTPUUECKOTO
CONPOTHUBIICHUS
NPOBOJHHKA OT €T0
JUTMHBI, TIOMIATA
MIOTIEPEYHOTO CEUCHHS U
Mmarepuana"

45

3aBUCUMOCTH CHJIBI TOKA
OT HaIpsDKeHUs. 3aKOH
Oma 1151 yyacTka 1emnu

46

JlaGopaTopHas pabota
"Uccnenosanue
3aBUCHUMOCTH CHJIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTPOTHBIICHUS
pEe3UCTOpa U HAIPSHKEHUS
Ha pe3uctope”

47

ITocaenoBaTenbHOE U
napajuiesIbHOS
COEIMHEHUS IPOBOIHUKOB

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiia
CJIOKEHHSI HAIIPSHKEHUI
IPU MOCIEA0BATEIHLHOM
COETMHEHHUH JIBYX
pe3uctopo"

49

JlaGopaTopHas pabota
"[IpoBepka npaBuiia ass
CHWJIBI TOKA MIPH
napajielIbHOM
COEIMHEHUH PE3UCTOPOB'

50

Pemenne 3aJa4 Ha
IMPUMCHCHUC 3aKOHA Oma
I pa3JIM4HOro
COCAMHCHUS ITPOBOAHUKOB
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51

Pabora 1 momHoCTH

ANEKTPUYECKOTO TOKA.
3akoH J[>xoynsa-Jlenmna

52

JlaGopaTopHas pabota
"Omnpenenenue paboTh U
MOIITHOCTH
3JIEKTPUYECKOT0 TOKa"

53

DNeKTpuYecKue Henu U
noTpeouTeTn
JIIEKTPUYECKON SHEPTHU B
osITy. KopoTkoe
3aMbIKaHUE

54

ITocTosTHHBIC MarHUTHI, UX
B3aHUMOJIEVICTBUE

55

Ypok-uccienoBanue
"N3y4yenue nonein
MOCTOSIHHBIX MarHuToB"

56

MaruuTHOE ToIIe.
MarsauTtHoe 1oJie 3eMIIH U
€ro 3HaYeHue I KU3HU
Ha 3eMiie

57

ITonroroska k
KOHTPOJILHON paboTe 1o
TeMme "DNeKTpuuecKue
3apsabl. 3apsHKEHHBIE Tela
U X B3aUMOJCHCTBHUS.
TTocTostHHBIN
ANIEKTPUYECKUN TOK"

58

KonTponbnas padbota no
TeMe "DIeKTpudecKre
3apsiibl. 3apsHKEHHBIC Tela
7 UX B3aNMOJCHCTBHS.
ITocrostaABIH
AJIEKTPUIECKUI TOK" /
Bcepoccuiickas
nmpoBepoyHas paboTa

59

PesepBHbIii ypok. Pabora
C TEKCTaMH I10 TeMe
"TlocTosIHHBII
IMEeKTpUYeCcKuit Tok" /
Bcepoccniickas
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npoBepouHas padora

60

OmnelT Opcrena.

MarsamuTHOE 110J1e
AIEKTPUYECKOTO TOKa
MaruuTtHoe nose
KaTYIIKA C TOKOM

61

IIpumenenune
AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "U3yueHue
JIEUCTBUSI MATHUTHOTO
MOJISI HAa IPOBOIHUK C
TOKOM"

0.5

62

ONeKTpOABUTATEIb
HOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIeKTpoBUraTesneii B
TEXHUYECKUX YCTPOHUCTBAX
U Ha TpaHCIIOpTe.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue u
u3yuyeHne padoThl
IIEKTpOABUraTess"

63

Onbrtel @apazes. 3akoH
IEKTPOMAarHUTHOU
uHaykuuu. [Ipasumno
Jlenna

64

DNeKTporeHepaTop.
CrniocoOpl nosty4eHus
AIEKTPUYECKON SJHEPIUH.
DIEKTPOCTAHIIMHU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX YHEPTUH

65

IIoaroroBka k
KOHTPOJIBHOH paboTe 1o
Teme "DIeKTpuuecKue u
MarHHUTHBIE sIBJIEHHS"

66

KonrponsHas padota mo
Teme "DJIeKTpUUYECKue U
MarHUTHBIC SBJICHUS".
IIpome:xyTOoUuHas
aTrecTanus
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Pabora ¢ TekcTamu 110

67 teme "TennoBeie !
sBacHHS"
Pabora ¢ Tekctamu 1o
68 Teme "MarsuTHbie 1
siBaeHus "
OBIIEE KOJIMYECTBO YACOB 68 145

I10 ITPOTPAMME
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OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA
®dwusuka, 7 kiacc/[lepeimkun .M., UBanoB A.U., AO «M3natenbctBo [Ipocsemnienney, 2025

®dusuka, 8 kinacc/Ilepeimkun .M., UBanoB A.U., AO «M3narensctBo [Ipocsemienuey, 2025

METOANUYECKUE MATEPHUAJIBI JISA YYUTEJIA

1. Jlykamuk B.M. Coopuuk 3amau o ¢usuke. 7-9 xnaccel. — M.; [IpocBemenue, 2021
2. I'pomiea O.1. KoHTpoJbHBIE B CAMOCTOSATENBHBIC PA0OTHI 0 (hu3MKe 7 Kiace, 8 Kiace: K

yueOHuky A.B. [leppimkuna.
3. ®usuka. 7-9 kmaccel. —M.: U3gatenbcTBO «OK3amen» 2020.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
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MATEPUAJIBHO-TE®X HPUYYHECPK20Q0 R a4 OlupBorEpaCmq—[aE\
OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPY/IOBAHHUE

CrpaBouHbI€ TAOJIHIIBL;

HCHOJ’IBSyeMBIC TEXHHUYCCKHEC CPEACTBA:
* [IepcoHanbHBIN KOMIBIOTEP

* MynbTUMEIUIHBIN IPOEKTOP

IIpe3enTanuu, co3aHHbIE

YUUTECICEM U A€TbMH B IIPOLICCCE
00pa3oBaTeNbHOro Mpolecca
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®denepanpHas pabouas nporpamma | Pusmuka. 7-9 kimaccel (0a30BBIH
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