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PA3JEJI 1. TIOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma o ¢usuke (6a30BbIN YPOBEHB) st 00ydammuxcst 7—9-x KJIacCOB COCTaBJICHA
Ha OCHOBAHUH:

— @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoii
Denepaunun»;

— mnpukaza Munnpocsemenust ot 31.05.2021 Ne 287 «O0 yrBepxacHuH (eaepaibHOro
roCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa OCHOBHOI'O OOIIET0 00pa30BaHUNY;

— mpukaza Munnpocemenust ot 18.05.2023 Ne 370 «O06 ytBepkaeHun ¢eaepaabHOR
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHU»;

— KOHIICTILIUY TperoiaBanus yueoHoro npeamera «Ousukay;

— CII 2.4.3648-20 «CaHuUTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHMUS K OpraHU3alUsM
BOCIIUTAHUS U 00Y4EHHUs, OTAbIXA U 03[JOPOBIICHUS IETEH U MOJIOJEKHY, YTBEPKACHHBIX
MIOCTaHOBJICHUEM IJIaBHOTO CAaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «['urueHndeckrue HOPMATUBBI U TPeOOBaHUS K OOECIEUEHUIO
0e30macHOCTH M (MiM) OE3BPETHOCTH IS 4elloBeKa (aKTOPOB cCpeabl OOWUTaHHUSY,
YTBEP>K/ICHHBIX [IOCTAHOBJIEHUEM TJIABHOI'O CAHUTAPHOTr0 Bpaya ot 28.01.2021 Ne 2;

— (QenepanbHOl paboyeil mporpaMMel 1o yueOHOMY npeamery «Pu3uka.

— yueOHOro IJIaHa, OCHOBHOW 00I1€00pa3oBaTENIbHON MPOTrpaMMbl OCHOBHOTO OOILEro
obpazoBanus MOY CIIINe103;

PabGouas mnporpamma oOpuEHTHpOBaHA Ha IIeJieBble NPHUOPUTETH], CGHOPMYIUPOBAHHBIE B
dbenepanbHON pabouelt mporpaMme BOCIIUTAaHUA U B paboueii mporpamme Bocniutanust MOY CII

Ne103.

[Tporpamma no ¢u3uke Ha ypOBHE OCHOBHOT'O 00111ero 00pa30BaHMsI COCTAaB/IEHA HA OCHOBE
MOJIO)KEHUH M TpeOoBaHUI K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOI nporpammsl, peactasieHHbIX B PI'OC OO0, a Takxke ¢ yuéroM denepaabHoi
paboueiil mporpammsl Bociiutanus U Konnenuuu npenojaBanus yuyeOHoro mnpeamera «Pusnkay.

Copepxanue mporpaMMsl 0 pU3KKe HApaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYarOUIMXCS U OpPTaHU3alMI0 U3YdeHHs (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe Mo (U3MKe YYUTBHIBAIOTCS BO3MOXHOCTH YUe€OHOIro INpeAMeTa B pean3aluu
tpeboBanuit ®I'OC OOO k MIaHUPYEMBbIM JUYHOCTHBIM U MeETalpeMEeTHBIM pe3yJibTaTaM
o0ydeHHus, a TaKXKe MEXIPEIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs.

[Tporpamma 1o ¢u3uKe ycTaHaBIMBAET pacHpeiesieHre yuyeOHOro mMaTepuaia Mo rojam
oOyueHus (Io Kjaccam), NpeasaraeT NPUMEPHYIO TOCIEA0BAaTEIbHOCTh HU3YUEHHUS TeM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOTO COJEPKaHUS U YUETEe BO3PACTHBIX 0COOEHHOCTEN
oOydJaronuxcs.

1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

@du3nka SABISETCS CUCTEMOOOPA3yIOIIUM  JUISl  €CTECTBEHHO-HAYYHBIX  YYEOHBIX
NPEMETOB, MIOCKOJBKY (PH3MUECKUE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB M SBIICHHI, U3y4aeMbIX
XUMHUeH, Ononoruei, actpoHoMue u (pusndeckoit reorpadureii, BHOCUT BKJIaJl B €CTECTBEHHO-



HAy4yHYI0 KapTUHY MHpa, NpeaocTaBisieT Haubosiee siCHbIE 00pasllbl MPUMEHEHHUS HayYHOIO
METO/1a TIO3HAHUS, TO €CTh CII0C00a MOMYUYECHHUs TOCTOBEPHBIX 3HAHUHN O MUE.

OpHa U3 IIaBHBIX 3371a4 (pU3HUECKOro 00pa3oBaHMs B CTPYKType 00IIero 00pa3oBaHMs COCTOUT B
(hOpMUPOBAHNUU €CTECTBEHHO-HAYYHOUN IPAMOTHOCTH M MHTEPECca K HayKe y 00yUJaromuXxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE NPEANONAaraeT OBJaJEHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSAIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTD:

— Hay4HO O0BACHATH SABJICHUS,

— OLCHHUBATh U IIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCIIE€A0OBAaHN,

— HUHTCPHOPETUPOBATE OAaHHBIE W HCIIOJIB30BaTb HAYYHBIC [JOKa3aTClIbCTBA JIA
IMOJIY4YCHHUA BbIBOJOB.

1.2. HOEJIX U3YUYEHUS YYEBHOI'O TIPEIMETA

[lenu wm3yueHuss (U3MKUM HA YpOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHMs OIPEAEICHBI B
Konuenuuu npenogasanus yuyebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHbIE O001I€00pa3oBaTeNbHble MPOrPAMMBL,
yrBepxkA€HHON pemenneM Kosernn MunucrteperBa npocsemenuss Poccuiickonn @enepannn
(mportokoi ot 3 nexadpst 2019 r. Ne [IK4BH).

Llenu u3ydyenus pu3MKu:

— mpuOoOpeTeHne HHTEepeca W CTPEeMIICHUS OOy4aromMXCsi K HAyYHOMY HW3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— pa3BUTHE NPEIACTABICHUH O HAYYHOM METOJA€ TO3HaHMS U (popMHpOBaHUE
MCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXXAIOLIUM SIBJICHUSM;

— (opMupoBaHHe HAYYHOIO MHUPOBO33pPEHMS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

— (opMupoBaHHe MPEICTABICHUA O poju (GU3UKU IS PAa3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHU;

— pa3BUTHE NPEJCTAaBICHUH O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOM, MOATrOTOBKA K JalbHENIIEeMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

1.3. 3AJJAYN U3YUYEHUSA YYEBHOI'O ITPEJIMETA
JlocTuxenne 1ieneld mporpaMMmbl Mo (U3HKE 00ECIeYMBACTCS PEIICHUEM CIIEIYIOIINX
3aJa4.
— npuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXAaHHUUECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHAUTHBIX U KBAHTOBBIX SIBJICHHSIX;
— mpuoOpeTeHne YMEHUW OMUCHIBATH U OOBACHATH (U3HUECKUE SIBICHUS C
WCITOJIb30BAHUEM TTOTYyYEHHBIX 3HAaHUM;
— OCBOCHHME METOJOB pEUICHUs NPOCTEUIINX pacUYETHBIX 3a7ad C MCIOJIb30BAaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;



— pa3BUTHEC YMCHHMI HAONIOMATh NPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIBHBIX TPUOOPOB;

— ocBOeHHE MPUEMOB PabOTHI ¢ MH(POPMAIUECH (U3UIECKOTO COACPIKAHUS, BKIOYAs
UHQOPMAIIMIO O COBPEMEHHBIX JOCTHXKCHHUSX (HM3MKH, aHAIN3 M KPHUTHUYECKOE
OlLICHUBaHHE MHPOPMALINY;

— 3HAKOMCTBO cO cdepamu mpoheCcCUOHATBLHON ACSITeTbHOCTH, CBSI3aHHBIMU C (DU3UKOA,
Y COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIKEHHUSAX (DU3UUECKON HAYKH.

14, MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE
Ha nzyuenue ¢puznku (6a30BbIil ypoBeHb) HA YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs OTBOIUTCS
238 vacoB: B 7 kimacce — 68 yacos (2 yaca B He/1el0), B 8 kiacce — 68 yacoB (2 yaca B HEJIEN0), B
9 kmacce — 102 yvaca (3 yaca B Heeni0).

[lpennaraemerii B paboueil mporpamme 1o (u3HKEe TMepedeHb JabOpaTOpPHBIX U
NPaKTUYECKUX PaldoT SBISETCS PEKOMEHIOBAHHBIM, BEIOOp MPOBEACHUS Ta0OPAaTOPHBIX paboT U
OTIBITOB OMpeEeNsIeTcs ¢ y4ETOM UHIUBUAYAIbHBIX OCOOEHHOCTEH 00yUYarOIUXCs.

1.5. ®OPMbI YUETA PABOYEW IPOIPAMMBI BOCIIMTAHUSA B PABOYEM
IMPOI'PAMME IO ®U3UKE

Pa6ouas nporpamma Bocriutanuss MOY CII Ne 103 peanuzyercs yepe3 HUCIOIb30BaHUE
BOCIIUTATEIBLHOTO TMOTEHIIMAIA YPOKOB (hM3MKH. DTa pabdoTa OCYIIECTBISIETCS B CIETYIOLINX
dbopmax:

— no0yxaeHue oOydaromuxcsi coOdrofaTh Ha YpOKe OOLIENPUHSTHIE HOPMBI
NOBEJICHHS, TpaBWia OOIIEHUS CO  CTapmuMH  (IIEAarOrHYeCKUMHU
paboTHMKaMH) U CBEPCTHUKAMHU (0OydYarOIUMUCS), MPUHLUIB y4eOHON
JVICIIATUTMHBIL X CAMOOPTaHU3AIHH;

— TMpUBIEYCHUE BHUMAHUS O00YYArOMIMXCS K IIEHHOCTHOMY acleKTy M3ydaeMbIX
Ha ypokax (U3UKH, SIBICHUN, COOBITHIA Uuepe3: JEMOHCTPALUI0 00yJaIOIUMCS
NPUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO  TIOBEACHUS, IPOSBICHHS
4eJoBeKoMoOuss U jJoOpocepiedHocTH; OOpallleHue BHUMaHHMs  Ha
HPABCTBCHHBIC ACTICKTHI HAYYHBIX OTKPBITHH, KOTOPHIC M3YYArOTCS B JIAHHBIH
MOMEHT Ha ypOKe; Ha SPKUX YUEHBIX, CBSI3aHHBIX C M3YYaeMbIMHU B JIaHHBIN
MOMEHT TE€MaMH, Ha TOT BKJAJ, KOTOPHIH OHM BHECIH BpPA3BUTHE HaIICH
CTpaHbl M MUPA, HA JJOCTOMHBIC MOAPAKAHUS TPUMEPHI UX JKU3HH, HA MOTHUBBI
UX TOCTYIIKOB; MCIOJb30BAaHUE Ha ypoKax HH(OpPMAIMH, 3aTparuBaroliei
Ba)XHBIE COLIMATIbHBIC, HPABCTBEHHBIE, ’TUYECKHUE BOMIPOCHI;

— HCIOJb30BaHUE BOCIUTATENIbHBIX BO3MOXHOCTEH cojepaHus y4yeOHOro
npeaMera s GOPMUPOBAHHS Y O0yUAIOMIUXCSI POCCUHCKUX TPaTUIIHOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIUX YYEOHBIX MATEPHAIOB JUISI YTCHHS W H3y4YCHUS,
MPOOJIEMHBIX CUTYaIlUi st OOCYKICHHS B KJIacce;

— WHHIIMAPOBAHHE OOCYKJICHUH, BBICKA3bIBAHUN CBOETO MHEHUS, BBHIPAOOTKH
CBOETO JINYHOCTHOTO OTHOMICHHUS K U3y4aeMbIM COOBITHSIM, JTUIIaM;

— BKJIIOYCHHE B YPOK WIPOBBIX MPOLEAYP, KOTOPHIE TMOMOTAIOT IMOANEPKATh
MOTHBAIIHIO 00YYAIOIIUXCS K MTOTYYCHHUIO 3HAHU, HaJTAXKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOUIEHHM B  KJlacce, IOMOTalT YCTaHOBJICHUIO
no0poxenarenbHOU aTMoc(hepsl BO BpeMsl YpPOKa;



NPUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (OPM padOThI, CTUMYIUPYIOIIUX
MO3HABATEIIBHYIO MOTHUBAIIMIO O0YYarOIIHXCS;

MIPUMEHEHUE TPYIIIOBO paboThI WK PabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBHIKOB KOMAaHAHOW pabOThl W B3aMMOJICHCTBHIO C JAPYTUMHU
00yJaronuMucs;

BEIOOpD M UCIOJB30BaHHUE HA YpPOKax METOJIOB, METOJUK, OKAa3bIBAIOIIUX
BOCIIUTATEABLHOE  BO3IAEHCTBHE Ha JHMYHOCTH B  COOTBETCTBHH C
BOCIIMTATEILHBIM HJIEAJIOM, IIE€JbI0 U 3a/1a4aMH BOCITUTAHUS,

WHUIMUPOBAHUE W MOAJEPKKA  HUCCIICOBATEILCKONH  JESTEIbHOCTH
IIKOJILHUKOB B ()OpME BKJIFOUYEHHE B YPOK Pa3IMYHBIX HCCIEAOBATEIHCKUX
33J]aHUui, YTO JIaeT BO3MOXKHOCTh OOYYAIONIUMCS TPHOOPECTH HaBBIKK
CaMOCTOSITEIILHOTO PEIICHHUS] TEOPETUYECKOW MPOOJIEMbI, TCHEPUPOBAHUS U
oopmieHHsST COOCTBEHHBIX THIIOTE3, YBOKUTEILHOTO OTHOIICHUS K YY)KHM
UJCSIM, TTyOJIMYHOTO BBICTYIUICHUS, apTYMEHTHPOBAHUS U OTCTAMBAHUS CBOCH
TOYKH 3PCHHUS;

YCTAaHOBJICHHE YBAKHUTEIHHBIX, IOBEPUTEIHHBIX, HE(hOPMATHHBIX OTHOIICHUI
MEXKIYy YyYUTEIIEM W Y4YCHUKaMH, CO3JaHHE Ha YPOKaX SMOIMOHAIBHO-
KOM(DOPTHOM Cpeibl.



PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITIPE/IMETA

2.1. KPATKASA XAPAKTEPUCTHUKA COJAEPXKXAHUA IIPEIMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJTY

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexxayHapogHas CHCTEMA €IMHHIL.

Kak ¢msuka m apyrue ecTecTBeHHbIE HAyKH HM3Yy4aloT NMpupony. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCHEpPUMEHT MO0 IpOBEpKe TuUIoTe3, OO0bscHeHHe HalaromaemMoro sBieHusa. OmnucaHue
(bU3NUECKUX SIBICHUH C IIOMOLIBIO MOJAETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usuyeckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LHU(POBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne HeHbl JeJIeHUs MIKaIbl UK3MEPUTEIBLHOTO MpHOopa.
W3mepeHne pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

AN .

WN3mepenne TtemrepaTypbl MpHU TOMOIIHM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO FOPU30HTANIbHO, TeM OO0JIbIlIE, 4YeM OOJIbIIIE BHICOTA TYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmxenne dvactui BeniecTBa. CBsA3b CKOPOCTH JIBMKEHHS YacTUI[ C TEMIIEPATypOM.
bpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaOmionenue siBIeHUH, OOBSICHSIIONNXCS MPUTSHKCHHEM WA OTTAIKUBAHUEM YaCTHUIL

BELIECTBA.
Jlabopamopnwvie padbomot u onvimol.



1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOEe W HepaBHOMEpHOe aABUkeHUE. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBaA.

Cwia kak xapakTepuctuka B3aumojierctBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHUE TATOTEHUS U criia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiokeHHe Cuil, HallpaBJIEHHBIX 110 OJHON NPSIMOM.
PaBHonelicTByromas cui. Cuiia TpeHust. TpeHue CKonbXeHUs U TpeHUE MoKos1. TpeHue B npupojie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (LIApHKAa B KUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).
2. OrmpeneneHue cpenHel CKOPOCTH CKOJBXKEHHsI Opycka WM IIApUKa MO HaKIOHHOU
MIJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETTUYCHUS NaBieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temnepatypsl. [lepenaya naBneHust TBEPABIMH TEJIaMU, )KUIKOCTIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmarormuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucHMOCTb JIaBJIEHHUS ra3a OT TEMIEPATYPHL.

2. llepenaua naBneHus )KUIKOCTBIO U Ta30M.

ok ownE



3. CooObmaroniyecs: CoCybl.

4. T'mapaBiaudeckuil mpecc.

5. TIposiBinenue neicTBust aTMOC(HEPHOTO JaBICHUS.

6. 3aBMCHMOCTb BBITAJKUBAIOUIEH CHJIBI OT O0bEMA MOrpYXKEHHOW YacTH Tela MU
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcioBue 1uiaBaHUS TeN: IUIABaHUE WIM TIOTPY)KEHHE TEl B 3aBHCUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh

4acTH TeJa.
2. OrmpeneneHue BBITAIKUBAIONICH CHIIBI, JEHCTBYIOIIEH HaA TENO, MOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEIIO B )KUKOCTH,
OT Maccsl TeJna.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, EHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WJIM KOHCTPYHPOBAHHE JIOJKU U OIpEIEIeHUE €€

rpy30M0AbEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuio paBHOBecHs pblyara.
[IpumeHeHue mpaBuiIa paBHOBECHs pblyara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunetnueckasi 1 nmoteHiuaibHas sueprus. [IpeBpaiienue o1HOro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpavyuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopmusie pabomsl u onvimol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUH Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW IHEPTHUH.

8 KUIACC

Paszgea 6. TensioBbie siBJICHUSA.

OCHOBHBIE ITOJI0KEHNS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH CTPOEHUS BenlecTBa. Macca u
pa3Mepbl aToMOB M MoOJeKyJd. OmbIThl, MNOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHHM BelecTBa. Kpucramimueckue u
amopdusie Tena. OObsICHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIMpPEHHE U CXKATHE.



Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHUS YaCTHII.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEPruy: TeryIonepeaaya i COBEpIICHUE
paboThl. Busl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHUS, U3IIyUYEHUE.

KonuuecTBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. YnenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHAas TEIUIOTAa CrOPaHMsL.

[Mpunmunsr pabdotel TermoBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIM U 3alIUTa OKPY>KaroLeh Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUH B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habmtoienue siBieHnii cMauMBaHUsI U KaMWUISIPHBIX SBICHU.
Haburoienue TemnoBoro paciupeHus Ted.

M3MeHeHune naBiieHus ra3a Ipyu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAKICHUM.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buns! Teruionepenayu.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUIIaMHU.

10 CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.

11. HabnroieHre KUTIEHUS.

12. HabGnroieHue MOCTOSTHCTBA TEMITEPATYPhI MTPH TUTABIICHHH.

13. Mojienu TEeIIOBBIX ABUTATENECH.

Jlabopamopuvie padomol u onvimel.

OnbIThl IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©ooNOA DR

OmLBITHI 110 Ha6JHO)ICHI/IIO TCIIJIOBOI'0 paClIMPCHHUA ra3oB, )KI/I)IKOCTGI\/JI u TBépI[I)IX TECII.
OHpe,I[eJ'ICHI/IC JAaBJICHUS BO3yXa B OatoHe miIpuna.

OHBITLI, ACMOHCTPpUPYIOINIUEC 3aBUCHUMOCTb [HOaBJICHUSA BO3AyXa OT €TI0 o0béMa u
Harp€BaHusd UJIW OXJIAXKICHUA.

AN

6. TlpoBepka THIIOTE3BI JMHEHWHOHW 3aBHCHMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGnronenue u3MeHeHHs] BHYTPEHHEH DHEPTHH Tella B pe3ysbTare TeIuionepenadn 1
pabOTHI BHEITHUX CHIL.

8. HccnemoBanue sSBJICHHS TEIDIOOOMEHA ITPH CMENTMBAHUH XOJIOJHON M TOPSTICH BOJIBI.

9. OmpeneneHue KOTUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeTbiM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca NCIapeHHS.

12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.

13. Omnpenenenue yaenbHOM TEIUIOTHI IJIABICHUS JIhA.



Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja 31eKTpUUYECKUX 3apsaa0B. BzanMmopaelicTBue 3apsyKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsi0B U
pPacCTOSHUS MEX]Y TeJIaMH ).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHuun cyneprno3unun
AIIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3iekTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTPUUECKOr0 TOKa. 3akoH Jlkoyns—JleHna. DnekTpuueckue Henu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe nojie 3eMJIM U €ro 3HaYeHHe 7151 *KU3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [|eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuno  JleHua.
OnektporeHeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
VI CTOYHUKH IOCTOSTHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. ['a30BBbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs: BOJIBTMETPOM.
. Peoctat u Mara3uH COmpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTtHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
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22.
23.
24.
25.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHON MHIAYKIIUH.

Oneitel @apanes.

3aBUCUMOCTH HaIlpaBJICHHUA UHAYKIITMOHHOI'O TOKAa OT yCHOBI/Iﬁ €ro BOBHUKHOBCHH .
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnwvie padbomot u onvimeol.

1. OmnbIThl O HAOIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONPUKOCHOBEHHH.

2. HccnenoBanue necTBUS IEKTPUYECKOTO OIS HA POBOAHUKH U IUAIICKTPHUKH.

3. CoOopka u npoBepka pabOoThI ITEKTPUUECKOI 11eTIH TOCTOSTHHOTO TOKA.

4. VI3amepeHue u peryaupoBaHue CHIIbI TOKA.

5. Hzmepenue u peryarpoBaHHUe HANPSHKEHUS.

6. HccrnemoBanue 3aBHCHMOCTH CHJIBI TOKA, WAYILETO Y€pe3 PE3UCTOP, OT COMPOTHBIICHUS
pEe3UCTOpa U HAMPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
IPOBOJHHKA OT €r0 JJIMHBI, IO ITOTIEPEYHOT0 CEUSHHs 1 MaTepHaa.

8. IIpoBepka mpaBuia CI0KEHHS HAPSKSHUH TIPH MTOCIIEI0BATEILHOM COSTUHEHUH IBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia JUis CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTOp.

11. Onpenenenne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 IaMIIOUKY, OT HaIllpPsHKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. I3yueHre MarHUTHOTO TMOJS IIOCTOSIHHBIX MAarHMTOB MpPHU HMX OOBEAMHEHUH U
paszieneHnu.

16. MccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, IEMOHCTPUPYIOUINE 3aBHCUMOCTh CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUS TOKA B KaTYILKE.

18. M3yuenue aelcTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.

19. KoncTpynpoBanue 1 u3y4eHnue paboThl dJIEKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs U HalpaBJICHUs] UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMonMHENHOe ABMXKeHue. HepaBHoOMepHOe
NpSMOJIMHENHOE JBHKEeHHE. CpelHssi U MIHOBEHHas CKOPOCTh Teja IpPH HEPABHOMEPHOM

JBUKEHUU.
VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI

lamunes.

PaBHOMepHOE ABWXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamenus. JluHeitHas u
yriaoBasi cCKopocTu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cujla TPEHHS
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOIHOTO TaCHHS.
JBrxenue mianet BOkpyr Connna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IEpErpysKH.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTta cui TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabothl. [loTeHUManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus c:xaro npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE TyTEeH W TPACKTOPHH ABIKEHHS OJHOTO M TOTO K€ Tella OTHOCHTEIHHO
pa3HBIX TEJ OTCUETA.

H3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHHUS.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habumronenne ABM>XEHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHMYECKUX sIBJICHUH, MPOUCXOSIIUX B cucTeMe oTcuéra «Temnexka

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MACChl TeJla U JICUCTBYIONIECH Ha HETO CHUJIBI.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaHnenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHne MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MeXaHWUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHMe TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
HIapUKa WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBWKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTU OTHOCATCA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccrnemoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXEHHUS OT CHIIBI HOPMAaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kKodppuImeHTa TPECHUS CKOTBKCHHUS.

© 0k w



8.
9.

Omnpenenenne KECTKOCTU NPYKUHBIL.
Omnpenenenue pabOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenennie pabOThl CHUIIBI YOPYTOCTH NIpU MOABEME TIpy3a C HCIOJIb30BAHHUEM

HCEIIOJABH>XKHOI'O U ITOABUKHOT'O 0JI0KOB.

11. V3yuenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebartenbHoe nBuwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHOJ, 4YacToTa,
ammuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0JIe0aTEIIbHOM JIBHKCHUH.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa MexaHndeckux BoJH. [IpomonbHbIe U monepeyHbie BOJMHBL. J{JTMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxenue 3Byka. IHppa3ByKk 1 yibTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneGaHUM Tes MOJ 1eHCTBUEM CUIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. Habmonenne BBIHYKICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHUE MPOJI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenuie yacTOThI U IEpUOAA KOJIEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThl U Meproja KoieOaHUH NPy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KojeOaHWH MOABEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH INepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTbH TIEpHO/Ia KOJIeOaHUH PY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX

BonH. IlIkana OJICKTPOMArHMuTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArdHuTHBIX BOJIH IJIA COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJsHoBEIE cBOMICTBA CBETA.

Jlabopamopnwvie pabomot u onvimol.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE pacnpOCTpAHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3aKOH OTpa)XE€HUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omntuyeckas cucremMa (oToammapaTta, MHKpPOCKOINA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsiMonMHEHOE pacIpOCTPAHEHHUE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydeHue xapakTepuCTHK U300paKeHUs IIPEeIMETa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHUYECKOI CHIIBI COOMPAOIIEH JTHH3HL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsjouieHue ceera atoMoM. KBauTsl. JInHeHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpanieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsJ0OBOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MicrouHuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnkE

CrieKTpbl U3J1y4€HUs U TIOTJIOIIEHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUIOMIHBIX M JMHEHYATHIX CIIEKTPOB U3IYUYCHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOIY/Th TPEIHA3HAYECH ISl CACTEMATHU3AIMH U 0000IIeHNs
MPEIMETHOTO COACPIKAHUS U OIBITA JESITeIbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢bu3nKy, a Takke i MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY MO (pu3uKe Jyis
00y4aromuxcsi, BHIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Tpu U3y4eHnn JaHHOTO MOJYJISl PEaTU3yIOTCSA M CUCTEMAaTH3UPYIOTCS BUJIBI I€ATEIHHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEAMETHBIX M MeTalpeIMETHBIX
IUTAHUPYEMBIX Ppe3ylbTaToB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAy4YHass TPaMOTHOCTH:
OCBOCHHE HAYYHBIX METOIOB HCCIIECIOBAHUS SIBICHUI PUPOIBI M TEXHUKHU, OBJIAZICHUE YMEHUSIMHU
OOBSICHATH (PU3MUECKHUE SBICHUS, IPUMEHSS OTYYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIe
KauyeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIlO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI HambOoyiee BAXXHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUIECKOTO UCIIOJIb30BAHUS PA3IMUHBIX UICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
IPEBPAILCHHS U COXPAHEHHUsI BCEX U3BECTHBIX BUI0B SHEPTHUH.

2.2. METAITPEJIMETHBIE CBA3HU YYEBHOT' O ITPEJIMETA

B pesymbraTe OCBOCHHSI MpOrpaMMbl 1O (U3WKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromierocss OyayT cGOpMHpPOBaHBI MeTamnpeaMeTHbIe pPe3yJabTaThl,
BKIIIOUAIONIME TI03HABATENbHBIE YHHUBEpCaJbHbIe Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIC yueOHbIE NeUCTBUSA, PETYISTUBHBIC YHUBEPCATbHBIE YUeOHbIC ACHCTBHUS.

®dusnka SBIAETCS HAYKOW O HamboJsiee OOIMMX 3aKOHAX MPHUPOJBI, U YUCOHBIA MPEAMET
«Dur3uKa» BHOCUT CYIIECTBEHHBIN BKJIA/] B CHCTEMY 3HAHUH IIKOJLHUKOB 00 OKPYKAFOIIEM MHPE.
[konpHBIN KypC (DU3UKH SIBISIETCS CUCTEMOOOPA3YIONIUM ISl OCTANbHBIX €CTECTBEHHO-HAYYHBIX
yu4eOHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKUE 3aKOHBI JIe)KAT B OCHOBE TMPOIECCOB U SIBICHMUIA,
W3y4aeMbIX XUMHEH, Owuosnoruen, ¢uzmdeckoil reorpadueir u actpoHomuei. OBnageHue
(U3HYECKUMU 3HAHUSAMU CO37aET BOZMOXKHOCTH JUTSI UX JTATBHEHUINETO IMUPOKOTO UCTIOb30BAHUS
¥ aKTUBHOTO MPAKTUYECKOTO MPUMEHEHHsI MPU PA3BUTUU PA3HOOOPA3HBIX TEXHOJIOTHH B chepe
DHEPreTHKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHsS] HOBBIX MATEpUATOB C 3aJaHHBIMHU
CBOMCTBAMHM M MHOTHX JpyTux. V3ydeHHWe (U3NKH BHOCHT OCHOBHOW BKJIaJ B (DOPMHpOBaAHHE
€CTeCTBCHHO-HAYYHOUW KapTHHBI MUpa OOydJaromuxcs, B (opMHUpOBaHUE YMEHUH NPUMEHSTH
HAYYHBIA METO]I TO3HAHUS PU BHIMIOJTHEHUN UMU YIEOHBIX UCCIICTOBAaHUI



PA3JIEJI 3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

N3yuenne ¢(U3NKKM HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsA HAINpPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTe.HBHLIX PE3YyIbTATOB.

3.1. JMYHOCTHBIE PE3YJIbTATDBI

B pesynprate wusyuyeHus GU3MKM Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEAYIOINE JINYHOCTHBIE PE3YJIbTAThl B YaCTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
- MpOSBIIEHUE HHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (usnueckoi
HayKH;
- IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;
2) rpaIaHCKOr0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIIEHHH OOIIECTBEHHO 3HAYMMBIX U ITHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;
- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOIO;
3) 3cTeTH4eCcKOro BOCHMTAHMUSA:
- BOCIPHUSTHE ACTETHYECKUX KadecTB (M3MYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMA:
- OCO3HaHME LIEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIIIIOLIEH KYJIbTYpPHI;
- pa3BUTHE HAY4YHOI JII0O03HATENILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMOTYYHS:
- OCO3HaHHE IIEHHOCTH 0e30macHOro odpasa *KH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MMpE,
BaXHOCTU TpaBHJI O€30I1aCHOTO IMOBEACHMSI HAa TPAHCIOPTE, HAa JIOPOrax, C JIEKTPUUYECKUM U
TEIJIOBBIM 000PY/I0BAaHHEM B IOMAIIHUX YCIOBUSX;
- c(popMHPOBAHHOCTh HaBBIKA pe(IEeKCUH, MPU3HAHKE CBOETO MpaBa Ha OLIMOKY M TaKOIro e
IIpaBa y Ipyroro 4eJI0BeKa;
6) TPy10BOr0 BOCIMTAHMSA:
- aKTMBHOE y4acTue B pEIIeHHHM MPAaKTUYECKHX 3a/1au (B paMKax CeMbH, 0O0pa3oBaTeIbHOU
OpraHu3aIyy, TopoJia, Kpas) TEXHOJIOIMYECKON U COI[MaIbHON HAlPaBIEeHHOCTH, TPeOYyIOIUX B
TOM 4ucie U (U3NUECKUX 3HAHUI;
- UHTEpeC K MPaKTUYECKOMY H3yUeHUI0 Mpodeccui, CBI3aHHBIX C PU3UKOMH;
7) 3K0I0THYECKOr0 BOCTIMTAHUSA:
- OpUEHTAIUs Ha IPUMEHEHHe (PU3NYECKUX 3HAHUH JUIs pelIeHus 3a/1a4 B 00J1aCTH OKpYXKarolei
Cpelbl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKHM MX BO3MOJKHBIX ITOCJIEICTBHM ISl OKPYKAFOIIEH
Cpelbl;
- OCO3HaHHeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTel uX pereHus;
8) aganTannu K M3MEHSIOIMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
- MOTPEOHOCTh BO B3aMMOJEHCTBUM IIPH BBINOJIHEHUH UCCIIEIOBAaHUI U MPOEKTOB (PU3NYECKOM
HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM IPYTHX;
- IIOBBILICHUE YPOBHS CBOEH KOMIIETCHTHOCTH YEPE3 MIPAKTUUECKYIO IEATEIbHOCTD;



- TOTPeOHOCTh B (JOPMUPOBAHUHY HOBBIX 3HAHWHU, B TOM UHCIie POPMYIHPOBATH UCH, TOHSATHUS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- INTAHUPOBAHKE CBOETO Pa3BUTHS B MPHOOPETEHUN HOBBIX (DU3NUYCCKUX 3HAHU;

- CTpEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3AaMMOCBSI3H IIPUPOIBI, 001IIECTBA M SKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (PU3UUECKIX 3HAHUM;

- OIICHKA CBOMX JCHCTBHIA C yU4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00ATBbHBIX
OCJIEOCTBUI.

3.2. METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(DHUKAINN, OCHOBAHHS JUIsi 0000IIECHHS U
CpaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B paccMaTpuBaeMbIX (pakTax, NaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HUECKUM SBIICHHSIM;

BBISIBIISITh TIPHYUHHO-CIICICTBEHHBIE CBSI3W TNPU W3YYeHUH (U3NYECKUX SIBICHUHA H
IPOIIECCOB, JIeNaTh BBIBOABI C HWCIOJB30BAHHEM JIEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO BBIOMpATh croco0 penleHus: yueOHoW pu3nueckoi 3aaun (CpaBHEHHE
HECKOJIbKMX BApHMAHTOB pEIICHUs, BbIOOp Hauboiee MOAXOAALIETO € Y4ETOM
CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA!

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJUTH 110 CAMOCTOSITEIIFHO COCTABICHHOMY TUIAHY OIIBIT, HECIOKHBIA (hHU3NIECKHIA
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

OLIEHUBaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALMIO, MOIYYEHHYIO B XOJIe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIEHO (pOpMyJIMPOBaTH 0OOOIIEHHS U BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, ONbITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHelInee pa3BUTHE (PU3HMUECKUX IMPOIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHATh Ppa3jIMyHble METO/bl, MHCTPYMEHTBl M 3alpochl NMPH IMOHCKE M OTOOpe
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEIoKeHHON yueOHOM (hu3ndeckoi 3a1au;
aHaAJTM3UPOBaTh, CHUCTEMATU3MPOBATh M HHTEPIPETHPOBATH HH(OPMAIUIO pa3IUYHBIX
BUOB U (POPM TIPEIICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY MpeACTaBICHUS HH(OpMAIUU U
WITIOCTPUPOBATh pellacMble 3a/add HECIOXXKHBIMU CXE€MaMH, JuarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



B X0J1e 00CY>KACHUs yueOHOr0 MaTepuraa, pe3yabTaToB Ja00paTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOI TeMbI ¥ BHICKA3bIBaTh UIEH, HALICIICHHbIC
Ha pelIeHUe 3a7a4y U MoAep:kaHue 01aroxkeIaTeIbHOCTH OOIEHHUS;

CONOCTABIATH CBOUM CYXKICHHS C CYXKICHUSMH JpPYIMX YYaCTHHKOB JIHaJIOra,
OOHapYy>KUBATh Pa3IMYKME U CXOJICTBO NO3ULINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTaBISATH  Pe3yibTaThl  BBIIOJIHEHHOTO  (U3UYECKOTO  OIBITa
(9KCIIeprMeHTa, UCCIIeIOBAHUS, TIPOCKTA);

HOHMMATh U WCIIOJIB30BATh NMPEUMYIIECTBA KOMAaHIHON W MHAWBUAYAIBHOW pabOTHI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATh LEIM COBMECTHOW JEATENBHOCTH, OPraHM30BBIBATh JCHCTBUS 1O €&
JOCTHXKEHUIO: PACHPEAEIATh POJIH, OOCYXKIAaTh IPOLECCHl M PE3yIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOIO 4acTb pabOTHI, JOCTUTAas KAdeCTBEHHOTO pe3yibTaTra MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA B OOIIUI MPOAYKT IO KPUTEPHUSAM, CAMOCTOSATEILHO
c(OpMyTHPOBaHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOLUX AJIsl pEeICHUs
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCS B PA3IMYHBIX [OAXO0JaX NPUHATUS pelleHud (MHAWBHUIYaJbHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTAaBJIATh AJTOPUTM pelIeHUs (U3NYECKOM 3ajauu WM IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh Mpe/araéMble BApUAHThI PELICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IIaH €€ H3MEHEHMUS,

OOBSACHATH MPUUMHBI TOCTH)KEHUS (HEAOCTH)KEHHUS) PE3YJIbTaTOB AESITEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMS MJTH TIPOEKTA) HA OCHOBE HOBBIX OOCTOSATENILCTB, U3MEHHUBILUXCS CUTYALHH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JJPYroro YeJI0BeKa B X0/I€ CIIOpa WIIM JTUCKYCCUH Ha HAYYHYIO TEMY,
NOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MpaBO Ha OWMOKY MNpH pelmeHuH (U3NYeCKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYTOro.



3.3. MIPEJMETHBIE PE3YJIbTATBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA GA30BOM YpPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

— WCHOJb30BAaTh MOHATHS: (U3MYECKME M  XMMHUYECKHE SBJICHUSA, HaOJIOJCHHE,
OKCIEPUMEHT, MOJIENIb, THIIOTE3a, C€AMHUIBI (PU3MUYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMA BelecTBa (TBEPAOE, XKHUAKOE, ra3000pa3sHOe), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  NPSAMOJMHEHHOE),  TpaeKTopus,
paBHOAEHCTBYIOIass cuia, aedopmanus (ymnpyras, IJacTU4YecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

— pas3nnyath sBieHus (qudQy3us, TEIIOBOE ABMKEHHE YacCTHIl BEIIECTBA, PABHOMEPHOE
JBHKCHHE, HEPAaBHOMEPHOE [IBH)KCHHME, WHEpLUs, B3aUMOJCUCTBUE TEJI, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BPAILCHMs, Ilepeaada JaBIeHUs TBEPAbIMU TEIIAMH,
KHUJIKOCTSIMM M Ta3aMH, aTMoc(epHOe [aBJIeHUE, IUIaBaHUE Tel, HpPEeBpaLCHUS
MEXaHUYECKOM SHEpPIrun) Mo OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

— pacrio3HaBaTh POSBICHUE U3YYEHHBIX (PU3NUYECKUX SIBICHUI B OKpY’KalOIeM MUPE, B TOM
yrcie Gpu3nuecKue SBICHHs B TPUPOJIE: IPHUMEPHI IBHKCHHS C PA3THYHBIMU CKOPOCTSIMH
B JKUBOW WM HEKMBOW INPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B IPUPOAC U TEXHHUKE, BIUSHUE
aTMOC(EpHOTo JIaBJICHUS Ha )KMBOM OpraHU3M, IUIaBaHUE PbIO, pbIYark B TeJle YeJIOBEKa,
OpU 3TOM IEPEBOAUTH NMPAKTHUUECKYIO 33Jady B yueOHYIO, BBLAEIATH CYLIECTBEHHbIE
CBOMCTBA (MTPU3HAKK) PU3UIECKUX SIBICHUN;

— ONMCHIBaTh U3y4YCHHbIE CBOWCTBA TeN M (PU3MUECKUE SBICHMS, MCIONB3Ys (hrU3nyecKue
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BPEMsl, IYTh, CKOPOCTb, CpPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJa TSXKECTH, BEC TeJla, Cujla TPeHUs, JaBieHue (TBEPIOTo
TeJa, )KUJKOCTH, Ta3a), BITAIKMBAIOLIAs CUJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, IJIEUO0
CHJIBI, MOMEHT CHJIbI, KOO((MHUIMEHT MOJE3HOTO eHCTBUS MEXaHU3MOB, KHHETHYECKast 1
NOTEHLMAIbHAsl HEPIHsi), PH ONKUCAHUU MPABWIBHO TPAKTOBATH (PU3UUYECKUM CMBICIH
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS M €IUHUIbI (U3NYECKUX BEIMYMH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMU BEIHMYMHAMH,
CTPOUTH TpaMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

— XapaKkTepu3oBaTh CBOMCTBA Tel, GU3NUYECKUE SIBICHUS U MPOLECCHI, UCIIONb3Ysl MPaBUiIa
CJIOKEHHUs CWJI (BIOJL OJHOW MpsMon), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena,
MIPaBUJIO paBHOBECHS pbluara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS
MEXaHUYECKOM SHEepruM, NpU HTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa W
3aIIUCBHIBATh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

— OOBSACHATH (PU3MUECKHUE SIBICHUS, POLIECCH U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH NPUYMHHO-CIIEACTBEHHbBIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKHX IIAroB ¢ OMOpoil Ha 1-2 H3y4yeHHBIX
CBOICTBa (pU3NUYECKUX SABIECHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

— pemiath pacy€THble 3a7add B 1—2 feWCTBUSA, HCIONB3YsSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAllM3a YCJIOBUS 3aJjauM 3allUChIBATh
KpaTKoe YCJIOBHE, MOJCTABIATh (U3MUYECKHE BEIMYUHBI B (POPMYNIBI M TPOBOIHUTH
pacy€Tbl, HAXOAUTH CIIPABOYHBIC TaHHBIE, HEOOXOJUMBIE JUTSI peIlICHHs 3a/1a4, OLIEHUBATh
PEATHUCTUYHOCTD MOTYYCHHOW (PU3NUECKON BEIIMUNHBI;



pacrio3HaBaTh Mpo0IEeMbl, KOTOPhIE MOXKHO PEIIUTH MPU MOMOLTH (PU3NIECKUX METOIOB, B
OTNKMCAHUU UCCIIeIOBAaHUS BBIIETSATH IPOBEPSEMOE MPEANOI0KEHHE (TUTIOTE3Y), pa3inyaTh
¥ UHTEPIPETUPOBATH MOITYUYEHHBIA PE3yabTaT, HAXOAUTh OMIMOKU B XOJ/I€ ONbITA, JETaTh
BBIBOJIbI 110 €0 PE3yJIbTaTaM;

IPOBOJUTH OTIBITHI 110 HAOIIOACHNIO (PU3UUECKUX SBJICHUN MU (PU3MYECKUX CBOUCTB TEI:
(dbopMynHupoBaTH MPOBEPsEMBIE TPEAIOI0KEHUS, COOMPATh YCTAHOBKY M3 IPEATIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIINOJHATh IPSIMbIE M3MEPEHUS PACCTOSHUS, BPEMEHM, Macchl Teja, o0bEMa, CHUIIBI U
TEMIEPATypbl C HCIOJb30BAaHHUEM AHAJIOTOBBIX M LU(GPOBBIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHusi NpuOOPOB C YUETOM 33JaHHOM aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MPOBOAMTH HCCIEIOBAaHUE 3aBUCUMOCTHU OJHON (PU3NYECKOM BEIMYHHBI OT JPYroM C
UCIIOJIb30BAaHUEM HPSIMBIX M3MEPEHUN (3aBUCHMOCTH IIYTH PAaBHOMEPHO JABIKYILEroCs
T€la OT BPEMEHHU JBW)KEHUS Teja, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tesa, KayecTBa
00pabOTKM TIOBEPXHOCTEH Ted U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIN
CONPUKOCHOBEHUS TE€JI, CUJIbl YIIPYTOCTH OT YAJIMHEHHUS IPYKUHBI, BBITAIKUBAIOIIECH CUIIbI
oT 00BEMa MOTPYKEHHOHN YacTH Tela U OT TUIOTHOCTHU YKHJIKOCTH, €€ He3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBHUH IUIaBaHMS Te,
YCIIOBUH paBHOBECHs phlyara MU OJIOKOB), y4aCTBOBAaTh B IUIAHUPOBAHUHM Y4eOHOTO
UCCJIEIOBaHMsI, COOMPATh YCTAHOBKY U BBHIMOJIHATH U3MEPEHUS, CIEAYs MPEUI0KECHHOMY
Iany, (PUKCUPOBATh PE3yJbTAThl HOTYYCHHOM 3aBUCHMOCTH (DU3MUYECKIX BETMYMH B BUJIC
NPEUIOKEHHBIX TAaOIHII U TPa(HKOB, AeTaTh BEIBOABI 110 Pe3yIbTaTaM HCCIIEIOBAHMS;
IPOBOJIUTH KOCBEHHBIE M3MEpPEeHMs (U3NYECKUX BEJIWYMH (MJIOTHOCTH BEIECTBa
KUAKOCTU W TBEPIOTO Tena, CHJIA TPEHUs CKOJNbXKEHUS, JaBJICHHE BO31yXa,
BBITAJIKMBAIOINAs CHJIA, IEHCTBYIOIIAs HAa OTPYKEHHOE B KHUJIKOCTh TeJN0, K03 duimeHt
MOJIE3HOTO JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs MPEI0KEHHOW MHCTPYKIMU: TIPH
BBIMIOJTHEHUH W3MEPEHUH coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIATH
3HAYCHNE NCKOMOM BEIINYHMHEL,

coOnrofarh NpaBWjia TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1a00paTOpHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPUHLUIIBI JEHCTBHS TPUOOPOB U TEXHUUECKUX YCTPOWUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIIUECS COCYbl, 0apOMETp, pblUar, MOABMKHBIN U HETIOABHKHBII
0J10K, HAaKJIOHHAs! TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI AEWCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB
C ONOpod Ha UX ONUCaHHs (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOMCTBO BOIOMPOBOJA,
TUIPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TIOPIIHEBOM HAcoc, apeoMeTp),
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBIEHUI M HEOOXonuMble (PHU3UUECcKHe
3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMALMIO O MpHUMepax) MPAKTUYECKOTO
UCTOJb30BaHUST (U3UUECKUX 3HAHUH B TIOBCEAHEBHOM >KU3HU M oOOecredyeHus
0e30macHOCTH Tpu  OOpalleHMH C NOpudopaMM M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 370POBbs 1 COOJIIO/IEHNS HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYKarolen
cpene;

OCYIIECTBIISITh OTOOp HCTOYHUKOB HH(popmainmu B IHTepHeTe B COOTBETCTBUU C
3a/IaHHBIM TOHUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM M IYTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH MH(OPMAINIO, KOTOpas SBISETCS MPOTHBOPEUMBOM
WA MOKET OBITh HEJIOCTOBEPHOIA;



UCIIOJIb30BaTh MPH BBHINOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSPHYIO JIUTEPATypy
(bu3M4ecKoro cojaepkaHus, CIpaBOUHbIe MaTepualbl, pecypchl ceTd MHTepHeT, BiaieTh
npruéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pazoBaHust HH(YOPMAIUK U3 OJTHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MHCbMEHHBIC M YCTHBIE COOOLIECHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpPMAUN (PU3HUUECKOTO COJEPXKAHUSA, B TOM UHMCIIEe MyOJIWYHO JAenaTh
KpaTKhe COOOIIEHUsI O pe3ysibTaTax MPOEKTOB WINM Y4E€OHBIX HCCIEIOBAaHUMN, IPU 3TOM
IPaMOTHO UCIIOJIb30BaTh U3Y4YE€HHBIN TOHATUIHBIHN annapar Kypca GU3HMKH, COTPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALNEM;

IPU BBHINOJIHEHUM Y4eOHBIX MPOEKTOB U HCCIENOBAaHMH pacnpenenirTb OO0S3aHHOCTU B
rpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 33Ja4aMH, CICIUTHh 32 BBHIIOJHEHUEM IIaHA
NeMCTBUHM, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKJAX B JACATEIBHOCTH TPYIIIHI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.

K konmy oOyuenust B 8 kJjiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

UCIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABHM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KpUCTAUIMYECKUEe MU aMop(dHble Tena,
HACHIIEHHBI ¥ HEHACHIIEHHBIN Map, BIAKHOCTh BO3/yXa, TeMIepaTypa, BHYTPECHHSSA
SHEprus, TEIJIOBOM JABUTATENb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsll, AJIEKTPUUECKOE
10J1€, IPOBOIHUKY U JUAIEKTPUKH, TIOCTOSIHHBIHM 3JIEKTPUUECKUI TOK, MarHUTHOE TI0JIE;
pa3nuyath sBICHHSA (TEIUIOBOE pACHIMPEHHE M CXKaThe, TeIulomepenaya, TeIrIoBOe
paBHOBECHE, CMaYlBaHNe, KalUMJUIAPHbBIE SBJICHUS], NCTIapEHNE, KOHACH CAIHs, TIaBJICHNUE,
KpUcTalu3anus (OTBepJeBaHME), KUIIEHHE, Terulonepeaada (TEmIonpoBOIHOCTS,
KOHBEKIHSI, HW3JIY4YCHHE), ODIIEKTPHU3alUs TeJl, B3aMMOJCHCTBHE 3apsioB, NEHCTBUS
DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBHE MarHUTOB, NEHCTBHE
MarHUTHOT'O MOJISi Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS MHAYKIHUS) IO OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UUECKOe
SIBJICHHE;

pacrio3HaBaTh POSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUH B OKpYXKaroIleM MUPE, B TOM
yricie (U3NYEeCKue SIBICHHSI B MPHPOJIE: NMOBEPXHOCTHOE HATSHKCHHWE W KaNWJUISPHBIC
SIBJICHHUS B TIPUPOJIC, KPUCTAIUIBI B MIPHpoIe, M3nydeHue ConHIa, 3aMep3aHue BOI0OEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, 3JIEKTPUUYECKUE SBJICHUS B
aTMocdepe, 3JEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHuTHOe Tmoje 3emiu, Jpend
TIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JIJISL XKU3HH Ha 3emiie, MOJIIPHOE CHSHUE, TIPU 3TOM
NEPEeBOJIUTh TPAKTUYECKYIO 33a7ady B YUeOHYIO, BBIIEISATH CYIIECTBEHHBIC CBOICTBa
(mpu3HaKy) PU3NYECKUX SIBICHU;

OTMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DU3MUYECKHE SBICHUS, UCIOIB3Yys (U3NIECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS OSHEpPrHs, KOJMYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJAeNbHAas TEIUIOTa IUIABIICHHS, yJelbHAs TeIuioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTa CrOpaHWs TOIUIMBA, KOd(duimeHT mone3Horo
JICMCTBUSL TEIUIOBOM MAIMHBI, OTHOCHTEIbHAS BIAXKHOCTh BO3AyXa, JJIEKTPHUYCCKHMA
3apsijl, cujla TOKa, BJIEKTPUUYECKOe HAIPsKEHUE, CONPOTHBIIEHHE MTPOBOIHUKA, YICIBHOE
COIIPOTHUBIICHUE BEILECTBA, pab0oTa MU MOIIHOCTH JIEKTPHUYECKOTO TOKA), MPHU ONHCAHUU
NPaBUIbHO TPAaKTOBAaTh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEIMYMH, O0O3HAYEHUS U
eIMHUIBl (PU3MYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOILIUE JAHHYIO



(Gu3n4ecKyr0 BEIWYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpapUKH H3yYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIHYHH;

— XapaKkTepu3oBaTh CBOMCTBA Tel, (PM3NYECKHE SBICHUS U IIPOLECCHI, UCIONIb3Ysl OCHOBHBIE
IIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUH CTPOEHMSI BELECTBA, IMPUHLUI
CYIEpPIIO3ULMHU 1T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa
JUIs yd4acTKa LenH, 3akoH /[xoynsa—JIeHna, 3aK0H COXpaHEeHUsI DHEPTUH, IIPU 9TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKEHHE;

— O0OBACHATH (hU3MYECKHE IPOLECCHl U CBOWCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYMHHOCIEICTBEHHBIE CBA3H,
CTPOUTH OOBACHEHHE U3 1—2 JOTrMUYECKUX IIAroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOHCTBA
(bu3nuecKux sBICHUN, PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

— pemarh pacu€THBIE 3aJadyd B 2—3 JCWCTBUS, HCIONB3YSl 3aKOHBI W (HOpMYIIHI,
CBsI3bIBarOIME (PU3UYECKHE BEMUMHBL: HA OCHOBE aHAIM3a YCJIOBUS 3a[a4d 3allUChIBATh
KpaTKoe yCIIOBHE, BBISBIIATH HEJJOCTATOK JAHHBIX JUISl PEIIEHUs 3a/1a41, BEIOUPATh 3aKOHBI
U (opMynbl, HEOOXOAMMBIE JUI €€ pelIeHUs, NPOBOJUTH PacuéThl M CpPaBHHUBATH
MOJIyYEHHOE 3Hau€HUe (PU3NYECKOMN BETMUNHBI C U3BECTHBIMU JAHHBIMU;

— pacro3HaBarb MPo0IEeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIINA (PHU3UUECKUX METOJIOB,
UCIIOJB3Ysl OINHCAaHUE MCCIEAOBAHUSA, BBIIEIATh IPOBEPSIEMOE IPEIAIOJIO0KECHUE,
OLICHMBATh MTPaBUWJIBHOCTH MOPSAKA POBEACHUS UCCIIE0BaHMs, 1E1aTh BHIBOJIBI;

— IPOBOJUTH OIBITHI [10 HAOIIOJEHUIO (PU3UYECKUX SBICHUHN MM (GU3NUYECKUX CBOMCTB Tell
(KanuJUIIpHbIE SBJICHUSA, 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro 00béMa, TeMIeparyphl,
CKOPOCTH TIpoliecca OCThIBaHHWSI M HarpeBaHus NpU U3IYyYEHHHM OT LIBETa M3JTydarouieu
(moromaroieil) MoBEpXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYPbI JKUJKOCTH U
wionaan €€ TOBEPXHOCTH, DJIEKTpPHU3alUs Tell U B3aUMOAECHCTBHUE JIIEKTPUUYECKUX
3apsI0B, B3aMMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJlW3allksl MarHUTHBIX IOJIEH
MOCTOSIHHBIX MarHMTOB, AEUCTBUSI MarHUTHOTO TOJIsI HA TMPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBUTraTelNiss IMOCTOSHHOIO TOKa): (hOopMynupoBaTh
poBepsieMble MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000py10BaHUS,
OTHCBIBATH XOJ1 OTBITAa U (POPMYITUPOBATH BBIBOJIBI;

— BBINIOJIHATH TNPSAMBIE U3MEPEHMSI TEMIIEPATypbl, OTHOCUTEIBHOM BIIAKHOCTH BO3AYXa,
CHJIBI TOKa, HANpsHKEHHUsS C MCIOJIb30BAaHUEM aHAJIOTOBBIX IMPHOOPOB U JAaTUMKOB
(¢u3NyecKuX BEIMYUH, CpPAaBHUBATh pE3yJbTaThl HM3MEPEHUH € Y4ETOM 3aJaHHOU
a0COTIOTHON MOTPENIHOCTH;

— TPOBOJIUTH HCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DM3UYECKON BEIMYHHBI OT JPYroM C
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS TPOBOJHUKA OT €r0
JUIMHBI, IUIOIIAJM IIONEPEYHOI0 CEYEHMs] U YAEIbHOTO COIPOTUBIIEHHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS HA IPOBOJHMKE,
UCCJIEIOBAaHUE TII0CJIEIOBAaTEIbHOTO U MapajuIeIbHOTO COEAUHEHWH IPOBOJHUKOB):
IUIAHUPOBATh MCCJIEI0BaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEpPEHUs, Cleays
NPEUIOKEHHOMY TJIaHy, (UKCHPOBATh Pe3yJbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHJIE
TaOIUI U TpaUKOB, AeTaTh BBHIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;

— MpPOBOJIUTh KOCBEHHBIE M3MEpPEHHMs (PHU3UUYECKUX BEIWYMH (yJeNbHAs TEIIOEMKOCTD
BEIIIECTBA, COMPOTHBIICHUE MPOBOJHHMKA, padOTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh  M3MEPEHMs, COOMpaTh OSKCIEPUMEHTAJIbHYK) YCTAHOBKY, CleAys
IIPEUI0KECHHON HHCTPYKLMH, X BBIYUCIIATh 3HAYCHNUE BEIIMYUHBI,



— coOmoaTh TpaBWia TEXHMKM Oe3omacHocTH npu  pabore ¢ mabopaTOpPHBIM

00opyI0BaHNEM;

XapaKkTepu30BaTh MPUHLUIIBI JEHCTBUS N3yUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOM Ha UX ONMMCcaHUs (B TOM YMCIIE: CHCTeMa OTOIUIEHUS JOMOB, TUIPOMETD, IapoBast
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUHK JJIEKTPUYECKOU JHEpruu,
AIIEKTPOOCBETUTENbHBIC MPHUOOPBI, HAarpeBaTelbHBIC AJIEKTPONPUOOPH  (IIPUMEPBI),
JJIEKTPUUECKUE TPEIOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOJABUIATENb IOCTOSIHHOTO
TOKa), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX SBICHUN U HEOOX0AUMBIE (PU3UUECKHE
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTENIbHBIE TPHOOPHI II0 CXeMaM
U CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTe€lb BHYTPEHHETO CrOpaHusi, »3JEKTPOCKOI, pEeoCcTaTr), COCTaBIATH CXEMBbI
JIEKTPUUECKUX LIENeH ¢ MOCie10BaTeNbHBIM U MapaIebHbIM COETUHEHUEM 3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

OPUBOANUTh HpUMEpbl (HAXOAUTh HHGPOPMALMIO O MpPUMEpax) MPaKTHYECKOro
UCTIOB30BaHUST (U3UYECKUX 3HAHWKA B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
0e30MacHOCTH IpH OOpalleHUH C MNpudopaMM U TEXHUYECKUMH YCTpOIlCTBamH,
COXpPaHEHMsI 3/10pOBbS M COOJIIOZIEHNS HOPM HKOJIOTMUYECKOTO ITOBEICHUS B OKPYKAOLIEH
cpere;

OCYILECTBIIATh MOUCK HH(pOpMaMK (HU3NYECKOTO cojiepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HaHUM M IyTéM CpaBHEHMs JOIOJHHUTEIbHBIX HCTOYHHUKOB BBIJIENATH
nH(pOpMaLINIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOI;
UCIMOJIb30BaTh MpPH BBHINOJHEHUH YYEOHBIX 33JaHUN HAYyYHO-TIONMYJSIPHYIO JIMTEPATypy
(bu3nYeCKOro cofepxaHus, CIpaBOUHbIEe MaTepHalibl, pecypchl cetu VHTepHeT, BIaieTh
npuéMaMy KOHCTIEKTUPOBAaHMSI TEKCTa, IpeoOpazoBaHus HH(OPMAILIUK U3 OJTHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3faBaTb COOCTBEHHbIE NHCHbMEHHBIE W KpaTKWE YCTHbIE COOOIIeHus, o00oO0mas
UHPOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJEp)KaHUs, B TOM YHUCIE
NyOJIMYHO MPEJICTABIATH PE3yAbTAaThl HPOSKTHOM MIIM HCCIIEeI0BATENbCKOM e TEIbHOCTH,
IpU 3TOM I'PaMOTHO HCIOJIb30BAaTh M3YUYEHHBIM MOHATHHHBINA ammapar Kypca (U3UKH,
COIPOBOKIATh BBHICTYIIJICHUE MPE3EHTAUEH;

IpU BBHIMOJIHEHWH YYE€OHBIX IIPOEKTOB U HCCIENOBaHUM (U3MUYECKUX IPOIECCOB
pacrpenenate 005S3aHHOCTH B TpYIIE B COOTBETCTBMM C IOCTABJICHHBIMH 33JauyaMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHA IEWCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh
COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIPYIIbI, BHICTPAaUBAaTh KOMMYHHKAaTHBHOE
B3aMMOJICIICTBHE, IPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHQIUKTHI.

K xonny oOyuenust B 9 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUH:

UCIIONIb30BaTh TOHATHUS: CHCTeMa OTCY€Ta, MaTepuaibHas TOYKa, TPAaeKTOPHs,
OTHOCUTEJIbHOCTh MEXaHMYECKOIro ABM)KEHHUs, Aeopmanus (ympyras, IiacTUyecKas),
TPEHHE, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD M IIEPErPY3KH, LIEHTP TSHKECTH,
abCoMIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE, MEXaHUYECKHE
K0JIeOaHUs U BOJIHBL, 3BYK, HH(PPA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKANIA
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAaIbHO30PKOCTb, CIIEKTPhI UCITYyCKaHUS
U TIOTJIONICHUS, alb(a, 6eTa- U raMMa-u3JIy4eHHs], U30TOIbL, SAepHAs YHEPTeTHKA,;



— pasnuyarh SBICHHUS (pPaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUXKECHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE MaJleHHE Tell, pABHOMEPHOE
JBID)KEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBHE TEJI, pEaKTUBHOE BMKEHHUE, KOJIeOaTeIbHOE
JBUKEHHE (3aTyXalOLIUe U BBIHYXJACHHbBIE KOJIEOaHMsI), PE€30HAHC, BOJHOBOE JIBUJKEHUE,
OTpa)kKCHHE 3BYKa, IPSIMOJIMHEHHOE PacpOCTPaHEHHUE, OTPAXKEHUE U NIPEIIOMIICHHAE CBETA,
IIOJITHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe 0eJIoro CBETa B CHEKTP M CIIOKEHHUE
CHEKTPAJbHbIX  IIBETOB, JIUCIIEPCUSl  CBETA, €CTECTBEHHAs  pPaJUMOAaKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOro CHEKTpa M3JIy4eHHs) 110 OINHCAHUI0 WX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHUE;

— pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (PM3MYECKUX SBJICHUH B OKpYXaromem mupe (B
TOM 4Hclie (U3NYECKUE SBJICHUS B NPUPOJE: IMPUIMBBI M OTJIMBBI, JBH)KEHUE IUIAHET
ConHeYHOM CHCTEMBI, PEaKTUBHOE JIBUKEHHUE XKMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
YKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMU, X0, LIBETA TEJI, ONITUYECKUE
SBIICHUS B MPHUPOJE, OHOJIOrMYEecKoe JACHCTBHE BHIUMOTO, YIbTPa(HOIETOBOTO H
PEHTI'€HOBCKOTO U3Jy4EHHUH, €CTeCTBEHHbIN PaJuOaKTUBHBIA ()OH, KOCMHUUYECKUE JYUH,
paZiMOaKTUBHOE H3JIyY€HHE IPUPOJHBIX MHMHEpAJIOB, JEHUCTBUE PaJUOAKTHUBHBIX
U3Jy4YEeHUN Ha OpraHu3M 4YeJIOBEeKa), IPU ATOM MEPEBOAMTH NPAKTUYECKYIO 3aJady B
y4eOHYI0, BEICISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHUN;

— ONHCHIBATh M3yYCHHBIC CBOWCTBA TEN M (PH3MUECKUE SBICHHS, HCIONB3YS (DU3HUYECKHe
BEJIMYMHBI (CpelHss U MIHOBEHHAas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBUKCHHH,
YCKOpEHUE, IEpEMEILEHUE, IIyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUS, CUJIA YIIPYTOCTH, CUia
TSOKECTH, YCKOpEHHE CBOOOJHOTO MaJeHHsl, BEC Tesla, UMIIYJIbC Tesla, UMITYJIbC CHIIBI,
MexaHu4yeckas pabdoTa U MOUIHOCTb, MOTEHIMAJIbHAs SHEPrusi Teja, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, IOTEHIHalbHAs DSHEPrus CKaToOM NpPYKHUHbBI, KHHETHYECKas
SHEprus, MOJIHAs MEXaHW4yecKasl SHeprus, Nepruo]] U 4acToTa KojeOaHUil, ATMHA BOJIHBI,
I'POMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, 0OKA3aTellb MPEJIOMIICHHS CPE/Ibl), IPH
ONMCAHWU TPABUIBHO TPAKTOBATh (DU3MUECKUNH CMBICH HCIOJIb3YEMBIX BEJIWYHH,
0003Ha4YeHMsI U €IMHHUIBI (PU3MUECKUX BEJIIMYUH, HAXOAUTHh (DOPMYIBI, CBSI3bIBAIOIINE
JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH I'papUKU N3YUYEeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapaKTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKHE SBJICHHUS M TPOLECCHI, UCIONIb3Ys 3aKOH
COXPAaHEHHs DHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHMS, NMPUHLMII CYNEPHO3UIUH CHUI,
MPUHILIAIT OTHOCUTENbHOCTH ["anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs] UMIYJbCa,
3aKOHBI OTPAKEHHUSI U MIPEJIOMJICHHUSI CBETA, 3aKOHBI COXPaHEHUS 3apsAI0BOTO U MaCCOBOTO
YHCeN MPH SIIEPHBIX PEAKIMSX, MIPH 3TOM J1aBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M
3alMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

— 0OBACHATH (hU3NYECKHEe MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IHPUUYNHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpod Ha 2—3 U3y4EHHBIX CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

— pemiath pacu€THbIe 3a/1ayil (ONMUPAOIIMECcs HA CUCTEMY U3 2—3 ypaBHEHUH), UCIOJIb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJaud 3alHChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIONINE WIM H30BITOYHBIC
JJaHHBIE, BEIONPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JUIs PELLICHH S, TIPOBOANUTD PACUETHI
U OLICHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3Ha4eHUsl (PU3NUYECKOIN BETMUMHBI;



— pacro3HaBaTb Mpo0IEeMbl, KOTOPhIE MOKHO PELIUTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
UCNONb3Yysl ONHUCAHHWE MCCIIEJOBAaHUS, BBIIEATH IPOBEPAEMOE IMPEAINONIOKEHHE,
OLICHUBATh TPABWIBHOCTh TMOPSAAKA TPOBEICHHUS HCCICIOBAHUSA, JAETaTh BBIBOJIBL,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHUH U ONBITOB;

— MPOBOJUTH OIBITHI 10 HAOIIOJCHNUIO (PU3UYECKHX SBICHUHN MM (PU3NIECKUX CBOMCTB TEI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHS HHEPIUH, 3aBHCUMOCTH
nepuojia KojeOaHuil NpyKMHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYXUHBI U
HE3aBUCHMOCTh OT aMIUIMTYJbl MaJbIX KOJI€OaHUH, MPSIMOIMHEHHOE pacnpoCTpaHEHHUE
CBETa, pa3jioKeHue OeJoro CBeTa B CIEKTP, H3yUCHHE CBOMCTB M300paXKEHUs B TNIOCKOM
3epKajie ¥ CBOHCTB H300pakeHHUs TpenMeTa B COOHMparomield JHH3e, HAONI0JICHHE
CIUIOIIHBIX U JMHEHYATBIX CHEKTPOB U3IYyYEHHUs): CAMOCTOATENBHO COOUPATh YCTAaHOBKY
U3 u30bITOYHOrO Habopa OOOPYZOBaHUS, ONHMCHIBATH XOJ OIBITa U €ro pe3yJbTaThl,
(bopMyITUPOBAThH BHIBOJIBI;

— IPOBOJUTH MNpPH HEOOXOAMMOCTH CEpPHIO MPSMbIX H3MEPEHUH, Ompenessis cpeaHee
3Hau€HUE HU3MepsAeMOil BeaMuMHbI ((POKYCHOE paccTOsSHUE coOUparouieil JHMH3BI),
000CHOBBIBAThH BBIOOP CrIoc00a M3MepeHus (M3MEPHUTEITHLHOTO TPUO0Pa);

— MPOBOJUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (PU3MUYECKMX BEIMYMH C HCIOJIH30BAHUEM
OPSAMBIX U3MEPEHHUH (3aBUCUMOCTb IIyTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM JIBHXKECHUU
0e3 HayalbHOM CKOpPOCTH, Iepuoja KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETA OT yTIJla MaJICHUS U YIiia IPEJIOMIICHHUS OT yriia
najieHus): IUTAHUPOBATh HCCIIEOBAaHWE, CAMOCTOSTENILHO COOMpPATh YCTAHOBKY,
(GUKCUpPOBATH PE3yNbTAaTHl TONYYEHHOW 3aBUCHUMOCTH (MU3WYECKHX BEIUYMH B BHIE
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

— MPOBOJIUTH KOCBEHHBIE H3MEPEHUS (PH3MUECKUX BEITMUNH (CPETHSS CKOPOCTh M YCKOPEHHE
TeJla MPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb
NPYXHUHBI, KO()(UIMEHT TpPeHHUs] CKOJbKEHHUS, MeXaHudeckas paboTa W MOIIHOCTH,
4acToTa U MeproJ] KojJeOaHUil MaTeMaTHIeCKOTo U MPYKUHHOTO MasSTHUKOB, OIITHUYECKAst
cuiia cobuparomeil JUH3bI, PaJMOaKTUBHBIN (OH): MIAHUPOBATH U3MEPEHUs, cOOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATh HM3MEPEHMs, CIeays MpeIoKeHHON
WHCTPYKIINH, BEIYUCIISATH 3HAYCHNE BEJTMUNHBI M aHATTM3UPOBATH ITOTYUYECHHBIE PE3YITbTAThI
C Y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHU;

— co0noaTh TNpaBWiIa TEXHUKM Oe30macHOCTH Mpu  pabore ¢ JabopaTopHBIM
00opyI0BaHUEM;

— pa3nu4aTh OCHOBHBIE MPU3HAKH M3YYCHHBIX (PH3MUECKUX MOJIENICH: MaTepHalibHas TOUKaA,
a0CoIOTHO TBEPAOE TEIIO, TOYCUHBIN UCTOYHHUK CBETA, Y4, TOHKas JINH3A, TUIAaHETapHAas
MO/IENIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

— XapaKTepu30BaTh MPUHIIUIIEI IEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB
C OIOPOH Ha UX ONMUCaHMA (B TOM YHCIIE: CIIUAOMETP, TATYUKHU TOJ0KEHUS, PACCTOSHUS U
YCKOPEHUsI, paKeTa, dXOJOT, OYKH, MEPUCKOI, (oToanmapaT, ONTHYECKHE CBETOBOJEI,
CIIEKTPOCKOII, TO3UMETP, Kamepa BuinbcoHa), HCTI0NIb3yst 3HAHHS O CBOMCTBAX (PU3NUECKHUX
ABJIEHUN 1 HEOOXOIUMbIe (PU3NUECKIEe 3aKOHOMEPHOCTH;

— WCIOJB30BAaTh CXEMBl U CXEMAaTHYHBIC PUCYHKH H3yYCHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMUECKUX IMPOIECCOB NPU pPEUICHUH Y4eOHO-
NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBbl JUISI MOCTPOCHHS M300paKECHUH B IUIOCKOM
3epKajie 1 coOMparoLel J1H3e;



NOPUBOANUTH TpPUMEpPHl  (HAXOAWTh HHGPOPMALMIO O MPUMEPax) MPAKTHUYECKOTO
UCIOJb30BaHUsl (U3NYECKUX 3HAHUH B IIOBCEAHEBHOM JKU3HU M oOecredyeHus
0€30macHOCTH Tpu  OOpaleHuH C [pudopaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHHMS 3/I0pPOBbS M COOIIOZCHUS HOPM IKOJIOTHUYECKOTO MOBEICHUS B OKPY)KAIOIIEH
cpene;

OCYIIECTBIISATh TOUCK HMHPOpMAaLUU  (PHU3HUUECKOro conepkanus B HMHTepHeTe,
CaMOCTOSITENIbHO  (pOpMyNUpYysl TMOUCKOBBIM 3alpoc, HAXOAWUTh IYTH ONpEIeNICHUs
JIOCTOBEPHOCTH IOJY4EHHOM HHGpOpMAallMM Ha OCHOBE HMEIOIUXCA 3HAHUH M
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIOJIb30BaTh MPHU BBIIOJHEHUM YYEOHBIX 33JaHUN HAy4YHO-TIONMYJSPHYIO JHUTEPATypy
($U3UUeCKOro coxepkaHus, CIpaBOYHbIe MaTepHajbl, pecypchl ceTd MHTepHeT, BIaieTh
npruéMaMu KOHCTIEKTHPOBAHUS TEKCTa, TpeoO0pa3oBaHmst HH(YOpMAIK 13 OTHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHbIE COOOIIEHUS HA OCHOBE MH(POpPMAIIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3WYECKOTO COJEpXKaHMs, IyOJMYHO IPEACTaBIAThH
pe3ysbTaThl MPOEKTHOM WM HMCCIEAO0BATEIbCKON JESATENIbHOCTH, IPU 3TOM I'PaMOTHO
UCITIOJIB30BaTh M3YYCHHBIN TOHATHHHBIA ammapaT HW3ydaeMoro paszaenia (U3HKH H
COIIPOBOKJATh BBICTYIUICHHE Ipe3eHTaluel ¢ y4yéToM OCOOEHHOCTeH ayIuTopuu
CBEPCTHHKOB.



PA3JIEJ 4. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposbie)
Konrpoabnsie IIpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Pazneu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
11 ®du3nka - HayKa 0 IPUPOJIC 2 bubmmorexa LIOK
' e papon https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
HISHHCCIHE BEMITHHRL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO/] ITO3HAHUS 2 1 bubmmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pasnea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bubnuoreka [{OK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSHHS BEIISCTBA 2 bubmorexa LIOK
' P - https://m.edsoo.ru/7f416194
Hroro mo pazaeny )
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
but6mmoreka [IOK
3.1 M 3
CATITICCKOC ABIDREHHC https://m.edsoo0.ru/7f416194
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bubnunorexa LIOK

2 )41 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBnenus TBEPAbIMU 3 Bu6moteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 bubmmoreka [JOK
' HOrpyXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
bu6mmoreka [IOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DeKTpUUYecKue 3apsabl. 3apssKeHHbBIS 7 1 bubnuoteka [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOTPAMME



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpouabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanuveckne KoJieOaHus U BOJIHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHS CBCTa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIIyCKaHHE U TOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToMHOro siapa 6 1 Bubmiorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepipie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznen 6. IloBTOpUTEILHO-00001AIOIINIA MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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PA3JIEJ 5. YYEBHO-METOIMYECKOE OBECIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA

5.1. OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YUHAIIUXCA

1. ®wusuka. 7 ki.: yuel. s obieodpaszosar. yupexaenuid. / A.B. [1é€peimkun, A.W. UBaHoB
2. ®usuka. 8 ki1.: yae0. asa odmeoopazoBat. yupexaenuid. / A.B. [1€peimkun, A.W. iBaHoB
3. ®wuswmka. 9 xi1.: yueb. as obmeodbpaszosart. yupexaenuit. / A.B. [1€peimkun, E.M. 'yTHUK,

A.U. UBa"oB

5.2. METOAUYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

1.

2.

3.

NGO

10.
11.
12.
13.

14.

®dwusuka. 9 knmacc: moypoyHsle mwiaHsl Mo yueOHuky A.B. [1€peimkuna, E.M. I'yTHUK / aBT.-
coct. C.B. bobposa. — Bonrorpaa: Yuurens, . — 175 c.

Odwusuka: 3amagnuk: 9 — 11 xi.: Y4eb. mocodbue i odmeoOpa3oBar. yueo. 3aBeieHuid. — M.
Hpoda— 368 c.: un. — (3agaunuku «Ipodsur»).

®usuka. Tectsl. 7 — 9 knaccsl. Kabapaun O.@., Opnos B.A. Y4ebH. - Mmetog nocodue. — 4-¢
u3a., crepeorurt. — M.: Jlpoda,. — 96 c.: ui.

®dusnueckuii AKCIIEPUMEHT B CpeaHel Mmkoje: MexaHuka. MoekyiaspHas (u3uka.
OnexrpoauHamuka / [llaxmaes H.M., llIunos B.®. — M.: IIpocBemenue,— 255 c.: mi. — (b-xa
yauTes PUNKH).

Jlykammuk B.M. CoopHUK BOpOCOB | 3a1a4 1o ¢pusuke. 7-9 k. — M.: [IpocsenieHue
[Tepeimkua A.B. CooprEK 33124 110 pusuke. 7-9 k1. — M.: Dk3ameH

Yebotapesa A.B. Tectsl no ¢usuke. 7xi1 — M.: Dxk3aMeH

Kupuk JI.A. ®u3uka-8. Pa3HOypOBHEBBIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE PaOOThL. — M.:
Nnekca

Kupuk JI.A. ®usnka-9. Pa3HOYypOBHEBBIE CAMOCTOATENbHBIE U KOHTPOJIbHBIE pa0OThl. — M.:
Nnekca

Bonkos B.A. Tectsl o ¢usuke: 7-9 xi1.- M.: Baxo,

®usuka. Jlunakrnyeckue marepuaisl. 9 ki. (aBtopsl A. E. Mapon, E. A. Mapon),
KonTponbHo-u3Mepurensubie MaTepuaibl @Ousuka. 9kin. k ydeOnukam A.B.IlepsikuHa,
E.M. I'ytaHuk. — M.: Unekca,

KonTponbHble M caMocToATeNnbHbIEe PadoThl Mo (us3uke K yueObHuky A.B.Ilepsimkuna
«Puzuka.9 xkin.». — M.: «Dx3amen»

®dusuka Jkcnpecc-nuarHoctuka. 9 xii. B.B. IBanoBa. M. Dk3amen.2

5.3. HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.bubnmoreka — Bce mo npeamety «Pusnkay. — Pexxum qoctyma: http://www.proshkolu.ru
2.BuzeoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
3.Eaunast xomuieknus nudpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum nocryna:

http://school-collection.edu.ru

4 NuTepecHbie MaTepraiibl K ypokaMm (GU3UKH 110 TeMaM; TECTHI 110 TeEMaM; HarJIsITHbIC

nocooust K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludposeie oOpa3oBarenbHbIe pecypehl. — Pexxum goctyna: http://www.openclass.ru
6. DNeKTpOHHBIE YueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

Hughopmayuonno-kommynukamuensle cpeocmea:

1.OtkporTas ¢pusuka 1.1 (CD).

2. KuBas pusuka. YueOHO-MeToandeckuii kommiekT (CD).

3.0t mayra go nasepa 2.0 (CD).

4.bonbmas suuknoneaus Kupuma u Medoaus (Bce nmpeamersi) (CD).
5.ButpyanbHbie 1adoparopHbie padboTsl o ¢usuke (CD).


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/




		2024-11-06T09:39:07+0300
	Ильина Галина Анатольевна




