Munucereperso odpasosanus CTasponoibeKoro Kpas
IInakoBeKH MYHHITHNAALHBIH OKPYT

MBOY "COIL Ne6"

PACCMOTPEHO COTJIACOBAHO
PyKOBOIUTEIE MTKONBIOIO 3amectuTeAs-aypexTopa mo YBP
METOAHHECKOro OObeTHHEHHA YUHTe el Ap
GHIUKO-MATEMATHIECKOTO Jlos rﬁb‘?”ﬁﬂ

(MaTeMaTuka, pusuka, undopmaruka), «29» aprycra 2025 r.
ecTecTBeHHO-I'eorpadIeckKoro ukKia

(6momnorus, reorpadud, XUMHUS),

dH3M4ECKOR KyJIBTYPHI, Tpyaa

(Texuonor;y, QL3P

Bykpeena KZX. 2

[ porokomn Nel
Or 28 asrycra 2025 1.

PABOYASI IPOTPAMMA
(ID 6904944)

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb»

JUTs o0yuaromuxcs 7-9 kiaccoB

ceqo Ilexarmana, 2025



INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH U TpeOOBaHMH K pe3yslbTaTaM OCBOECHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBleHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTraHU3alMI0 H3Yy4eHUs (QHU3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

[TporpammMa 1o ¢u3uke ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YUYCHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU pabouell mporpamMmsl 10 yueOHOMY MPEIMETY.

®dusmka ABISETCS CUCTEMOOOPa3yIOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosee SICHble 00pas3ipl NPUMEHEHHS HAyYHOTO METOoJa
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.

OnHa W3 TJIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOM TIPaMOTHOCTH M HHTepeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

®HAY4YHO OOBSCHSTD SIBJICHUS;

® OLIEHUBATh ¥ IOHUMATh OCOOCHHOCTH HAyYHOI'O CCIIEIOBAHHUS;

S HTEPIIPETUPOBATh JAaHHBIE W WCIOJB30BaTh HaydyHbIE JOKa3aTeNbCTBA IS
MIOJTyYEHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernmun npenogaBanus ydeOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPTaHU3ALUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxk€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus pu3nku:

® [IpUOOpETEHNE UHTEPECa U CTPEMIICHHUS 00YUaIOIIMXCs K HAYYHOMY H3yYEHHIO PUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TIPEACTABICHWH O HAyJYHOM METOJ€ TIO3HAaHUS W  (OPMHPOBAHHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

¢ hopMupOBaHHE HAyYHOIO MHPOBO33PEHUS KaK pe3yibTaTa M3y4eHHsS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e hopMupOBaHHE TMPENCTABICHUH O POIH (HU3UKH JJISI Pa3BHTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

epa3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oynymeidl npodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATrOTOBKA K JajdbHEUIIEMy O0yYEHHIO B 3TOM
HalpaBJICHUU.



JlocTikeHre STUX Leneld nporpaMMbl M0 (HU3MKE HAa YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus 00eCIIeUYnBaCTCS PEIICHUEM CIISAYIOINX 3a1aY:
® [IPHOOpPETEHNE 3HAHUH O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHMUECKUX, TEIUIOBBIX,
AJNIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
e IPUOOpPETEHNE YMEHHUH ONUCHIBAaTH U OOBSACHATH  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;
® OCBOCHHE METOJIOB PEUICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCIHOJIb30BAHUEM
(GU3NUECKUX MOJIeNIel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMCHHI HAOIIOAATH MPUPOHBIC SIBIICHUS U BBITIOIHSATH OIBITHI, 1a00paTOPHBIC
paboThl M SKCIEPUMEHTAIbHBIC HMCCIECIOBAHUS C HCIOJIB30BAHHEM H3MEPHUTEIbHBIX
puOOPOB;
eocBoeHHE NPUEMOB pPabOTHI ¢ HH(pOpMAIEeld (UINIECKOTO COJEPIKAaHUsS, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;
© 3HAKOMCTBO CO cepamu mpo(hecCHOHATLHON NeATSIIEHOCTH, CBA3aHHBIMU ¢ (DU3HKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKCHUAX (DU3MUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemslii B mporpamme mo Gusmnke rnepeueHs 1adopaToOpHbIX pabOT U OMBITOB HOCHUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCs, CIIUCKA IKCIIEPUMEHTAITBHBIX
3aJJaHMi, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO dK3aMeHa o (hH3HKe.

COILEPKAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAyKH H3ydaroT Ipupoay. EcrecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOIIOJIeHHE, MOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT M0 TMPOBEpKE TIHMOTe3, OOBsACHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(bU3NUECKUX SBJICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Owusuveckue MpuOOPH U MPOIEAypa MPSIMBIX U3MEPEHH aHaJIOTOBBIM M IH(PPOBHIM

npuOOpoOM.

Jlabopamopnwvie padbomot u onvimol.

OnpezneneHue LEeHbI eIEHUS IKaIbl H3MEPUTEIBHOTO MpUbdopa.

W3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenne TeMIiepaTypbl MpH IIOMOIIM KUAKOCTHOIO TEPMOMETpA U JAAaT4MKa

TEMIIEpaTypBhI.

6. IlpoBenenue wuccneqOBaHUS IO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYLIIEHHOT0 FOPU30HTAJIBHO, TEM 0O0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

agbrwpnE



Pa3nean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, MX pazMepbl. ONBITH, JOKa3bIBAIOLIUE
JIMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenune uactui BemiecTBa. CBs3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOMu.
bpoynoBckoe nBuxkenue, auddys3us. B3zauMonmelicTBHe dYACTHI[ BEIIECTBA: MPUTSDKCHHE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTaminyeckux) Teia. B3auMoCBs3b MEXIy CBOICTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHS.

2. HaGnmronenue nuddys3un.

3. HaOmionenue siBIeHHM, OOBACHSIIOUIMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIOJIb30BaHueM (hoTorpaduwii).

2. OmbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe ABMXKEHUE. PaBHOMepHOe M HepaBHOMEpHOE JBIKeHHE. CKOpPOCTb.
CpenHsist CKOpoCTh TP HEPABHOMEPHOM JIBMKEHUU. Pacy€r myTu U BpeMEHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aummonelcTBHe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIISCTBA.

Cwia Kak XapakTepucThka B3aumojencTBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ TMOMOIIBIO JWHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAPABJIEHHBIX I10
onHOI npsiMoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHue CKONbKEHUS U TPEHUE MOKOS.
Tpenue B IpUpoae U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHs Tefa.
N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKECHHUSI.
Habmroienue sSiBJIeHUs] UHEPITUH.
Hab6monenne n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
.]Iaﬁopamopubte padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIAPHKa B KUIAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUJIS M TaK Jjanee).
2. OmnpeneneHune cpemHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Ornpezenenne mI0OTHOCTU TBEPOTO Tea.
OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PaCTSHKEeHHs (IedopMaIiui) MpyKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Tela U
XapakTepa CONMPUKACAIOITUXCS TTIOBEPXHOCTEH.

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

Hasnenune. CriocoObl yMEHBIIICHUS U yBEJIMUEHUS J1aBiieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava gaBneHus TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTbH JABICHUS KUAKOCTH OT

SUswNE
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ryounsl.  I'mapocratmueckuit  mapagokc.  CooOmaromecs — cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3AYLIHOW
o6omoukn 3emiu. OmbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBiueHus KUIKOCTBIO U ra30M.
CooOmiaromuecs cocyabl.
I'mppasinyeckuii npecc.
[TposiBnenue neiicTBust aTMOCHEPHOTO JaBICHHUS.
3aBUCHUMOCTb BBITAIKUBAIOLIEH CHIBl OT 00bEMa MOrpYyKEHHOM wYacTH Tella MU
IJIOTHOCTHU KUIAKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM dKUJKOCTH.
8. VYcnoBue miaBaHHWs TeN: IUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUJKOCTH.
Jlabopamopnwvie pabomot u onvimeol.
1. HccrnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BEMA MOTPYKEHHOU B YKUIKOCTH
YacTH TeJa.
2. OmpeneneHue BBITAIKUBAIONICH CHIIBI, JICHCTBYIOIICH Ha TEJO, TMOTPYKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, TEHCTBYIONIEH Ha
TEJIO B XKMJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YAaCTH TeJla U OT TIOTHOCTH
KUJKOCTH.
5. KoHncTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKH M OIpenesieHHe eé
Ipy30I10ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHEprus.

Mexanunueckas padbota. MoIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKIOHHas IUIOCKOCTh. IIpaBuio paBHOBecUs
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IMPAaBHIIO» MEXAaHUKH.
KIIJ] mpocTeix MmexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUH B IPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIDKEHHM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC
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Pasnena 6. TemioBbie IBJICHUS.



OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOpUM CTPOEHUSs BellecTBa. Macca
U pa3Mepbl aTOMOB MW MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BenlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu. (CMauyumBaHWE M KaloWULIpHbIE siBJIeHUs. TeruoBoe
pacIIMpPEHHE U CXKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHS YacTHL.
Buyrtpennsiss sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TerIonpoOBOAHOCTh, KOHBEKIHUS, H3ITYyUECHHUE.

KonuyectBo Temnotsl. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TEMI000OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepAeBaHUE KPUCTAILTUYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxuocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUU B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO BUKEHUS.

HaGmronenne nuddys3un.

Habmtoienue siBieHnii cMauMBaHMsI U KaMWUTSIPHBIX SBICHU.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

V3MmeHeHune AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buns! Teruionepenaun.

OxnaxkJIeHue Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

10 CpaBHeHue TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

11. HabnroieHre KUTIEHUS.

12. HaluroieHre TIOCTOSTHCTBA TEMITepaTyphl IPH TIIABJICHUU.

13. Mojienu TEIIOBRIX ABUTATENEH.

Jlabopamopnusie padbomovt u onvimol.

OnBITHI MO OOHAPYKEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornpenenenne 1aBieHUs BO3Ayxa B OAJJIOHE IIMPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIEHUS BO3JIyXa OT €ro o0béMa u

HarpeBaHUs WIH OXJTKICHHUS.

6. IlpoBepka ruUMOTE3bl JMHEHWHOW 3aBUCUMOCTH JJIHHBI CTOJNOWKA JKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HaGnronenue w3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3ysibTare Terionepeaadd u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW TIPU TEINIOOOMEHE C
HarpeTbiM METANIMYECKUM I[IUIHHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHne OTHOCUTEILHON BIQXHOCTH BO3/IyXa.

CoNoOA~WNE

agbrwbnE



13. Omnpenenenue yneapbHON TEIIOTHI IJIABICHUS JbA.

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.

Onexrpuzanus Ten. JlBa poja aIeKTpUYECKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTb CHIJIBI B3aUMOJEWUCTBUSA 3apSIKEHHBIX TEI OT BEJIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMM).

Onekrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro mnoss. [lpunuun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpuueckuil 3apsa. CtpoeHue
aTtoMa. IIpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTrO 3aps/a.

DONEeKTpUYecKUil TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. VICcTOYHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKHU TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OiekTpuueckoe HarpspkeHue. ConpoTHBICHHE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma [uisi  ydacTka Lemu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Paborta u MOLTHOCTB MEKTpUUECKOro ToKa. 3akoH J[koyms—JIeHna. DnexkTpuueckue nenu
U TIOTPEOUTENHN AIIEKTPUIECKOM HEpruH B ObITy. KOpoTKOE 3aMbIKaHHe.

[ToctositHHbIE MarHuThHL. B3anMopeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mosie
ANEKTPUUYECKOTO TOKa. [IpuMeHeHne 3JeKTpOMarHuToB B TeXHUKE. J{elicTBue MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. Mcnonb3oBaHue
ANIEKTPOABUTATENCH B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue anekTpomMarHuTHoOM  uHAykuuu. IlpaBuino  JleHua.
Onekrporenepatop. CrnocoObl TOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Te.

JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DJNeKTpocTaTUYeCKast UHIYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKH TOCTOSIHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

0. DnexkTpu4ecKuii TOK B KHUJIKOCTH.

11. T'a30BbI# pa3psi.

12. 3mepenue cuiibl TOKa aMIepPMETPOM.

13. M3mMepeHue 2IeKTPUIECKOT0 HAPSHKEHHS BOJIETMETPOM.

14. Peocrat 1 Mara3uH CONpOTHUBICHHUH.

15. BzanmoielicTBrE MOCTOSTHHBIX MAarHUTOB.

16. MozgenupoBaHue HEBO3MOKHOCTH Pa3JIeIeHUs MOJIFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJjie TOKa. DJIeKTPOMArHuT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DneKTpoIBUTATENh MOCTOSTHHOTO TOKA.

22. VccnenoBanue SBJICHHSI SJICKTPOMAarHUTHON MHTYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPABJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHI €r0 BOSHUKHOBEHHS.
25. DaeKkTporeHepaTop MOCTOSIHHOTO TOKa.

HBOoNoO O RWN



Jlabopamopuwie pabomot u onvimel.

OnbIThI 1O HAOTIOAECHUIO SJIEKTPU3ALUH TNl MHAYKLIUEH U TPU CONTPUKOCHOBEHHUU.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MOJIS HA TPOBOJAHUKU U TUIIICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepenue U peryImpoBaHue CUIIBI TOKA.

H3mepeHnue u peryinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS

pe3UCTOpa U HAINPSHKEHUS Ha PE3UCTOPE.

7. OnpITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHYECKOTO  COMPOTHBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, MUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSHKCHUH TPU TIOCIEAOBATEIILHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH MAPAJUICTBHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOThI ANEKTPUYECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.

11. Omnpenenenrie MOIIHOCTH JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKY, OT HANPSKCHHS
Ha Heu.

13. Omnpenenenne KI1J[ narpeBarens.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. U3yyeHnrie MarHUTHOTO TMOJsSl TOCTOSHHBIX MAarHUTOB IMpPH HUX OOBEIUHEHUH U
pa3aeneHuu.

16. UccnenoBanue 1eHCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIICHUS TOKA B KaTYIIIKE.

18. M3yuenne AeliCTBUS MArHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATEINS.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
W3MEHEHHM 3HAYEeHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

ouhkwdE

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWKEHMSA. PaBHOMEpHOe mpsMoOJIMHENHOE [BHXeHue. HepaBHOMepHOE
npsiMOJIMHEHOE NBHkeHHe. CpelHsii U MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboHoe naaenue. OmnbIThl
lanunes.

PaBHOMepHOE ABWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoit 3akon Herotona. Tperuit 3akoH Herotona. ITpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cujla TPEHHS
MIOKOSI, IPYTUE BUBI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJIeHUs.
JBwxenune mnnaHer Bokpyr Connua. IlepBas kocmmueckas ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHON ToOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT criibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3menenue ummnysnbca. UMmynbc cuiibl. 3aKOH COXpaHEHHUS UMIYJIbCa.
PeakTuBHOE IBHKEHUE.



Mexanuueckasi pabora U MoOIIHOCTh. PaGota cunm TshkecTu, ynpyroct, TpeHus. CBs3b
sHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
ITorenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprusi. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. Habmronenue nBuKeHUs T€Na 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKUX SBJICHHUH, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHUS TeJa OT MAaccChl TeJa U AeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. Iepenaya uMmysbca MpyU B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUM ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMIyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabumroieHne peakTUBHOIO JBUKEHMUS.

15. CoxpaHenue MeXaHUYECKON 3HEPTUH ITPU CBOOOIHOM a/ICHUH.

16. CoxpaneHnue MEXaHUYECKON SHEPTHH MPH ABMKEHUH TEJIA IO JHCTBUEM MPYKUHBIL.

Jlabopamopnwvie pabomot u onvimel.

1. KoHncTpyupoBaHue TpakTa JUlsl pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKECHUS
LIAPUKA WK TEIEKKHU.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOPEHUs Tela NpPHU PAaBHOYCKOPEHHOM JBM)KCHUH 10 HAKIOHHOH
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €CIM TPU PABHOYCKOPEHHOM [JBMKEHUH O0€3 HaudaibHOU
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMUSL.

7. Omnpenenenne KO3PPUIUEHTA TPEHUS CKOIBKEHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS IPH PABHOMEPHOM JIBIDKEHHUHM Tejla 10
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YHPYTrOCTH HpU THOABEME Tpy3a C HCIOJIB30BaHHUEM
HEMOJIBUYKHOTO U MOJIBHYKHOTO OJIOKOB.

11. M3yueHne 3akOHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanu4yeckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWH: MEpHOA, 4acToTa,
aMIuTyna. MareMatud4ecKuidl W NpPYKUHHBIA MasTHUKMW. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. BeiHyxnenasie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXxaHW4YeCKUX BOJIH. [IposiosibHBIE U MONEpeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPAOM TeEJE, CEICMUYECKNE BOIHBI.



3Byk. ['poMKOCTH 3ByKa ¥ BeIcOTa TOHA. OTpakeHue 3ByKa. UHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Haolntonenue BoIHYKIEHHBIX KOJIEOaHUI U pE30HAHCA.
PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (HA MOJICIH).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHI1 pe3oHaHC.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHue 4aCTOTHI U NIepUoAa KoJeOaHUH MaTEMaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IIeproa KoJaeOaH i MPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTU TepHOJa KoJeOaHUN IMOABEIIEHHOTO K HHUTU Ipy3a OT
JUTMHBI HATH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoOfa KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTU MepHOJa KONeOaHW TIpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Ipysa.
6. OmnbIThl, JIEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh IEpHOJa KoJNeOaHWi MPYKUHHOTO
MasTHUKA OT MAaCChI TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue ycKOpeHHs] CBOOOIHOTO Ma/ICHUS.
Pa3nes 10. Di1eKTpOMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkaa 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopnuvie padbomot u onvimol.
1. W3ydeHwue CBONCTB 2IEKTPOMATrHUTHBIX BOJH C MTOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBeToBble siBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeldHOe pacmpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHUs CBETA.
[Tpenomiienne cBera. 3aKOH IpenoMiieHus cBeTa. I1olHOe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHrE OTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B mumH3e. Onrtuyeckas cucrtema ¢oToamnmapara, MHKPOCKONa U
Teneckomna. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnosxxenue 6enoro cBera B criekTp. OnbiTel HptoToHA. CriojkeHHE CIEKTPATbHBIX I[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacIpOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
ONOTHYECKUN CBETOBO/I.
Xon yuelt B coOuparomieit JuHse.
XoJ1 Ty4dei B pacCEUBAlOIIEH JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
[Tpunuumn neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.
1O Mopens rnasa.
11. Paznoxenue 06emoro cBeTa B CIIEKTP.

SouhrwnE
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12. Tlonmydenue 6enoro cBera Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yrjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJla aJeHHUs.

2. M3yueHue xapaKkTepUCTHK U300pa)KeHUs IpeaAMeTa B IIJIOCKOM 3epKalle.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa MaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yeHnne n300pakKeHni C MOMOIIBIO COOMPAOIIECH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CUJIbI COOMpArOILEH JINH3BL.
OmnbITH IO PA3TIOKEHHIO OEIOTO CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBbIE
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna n nmanerapuas mozens aroma. Moaens atoma bopa. Mcnyckanue u
norJiomeHe ceera atoMoM. KBantsl. JInuHeiuaTble CEKTPBI.

PamunoaktuBHOCTE. Aunbda, Oera- m ramma-mznydeHus. CTpOCHHE aTOMHOTO sipa.
HyknonHnas wmopens atoMHoro sapa. M3oronsl. PaguoaktuBHble mnpeBpaiueHus. Ilepuon
[0JIypacnaia aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHbI COXpAaHEHHUs 3apsAJ0BOTO U MAaCCOBOI0 YHMCE. DHEpPrus CBA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHeprun CoisiHIa U 3BE3 1.

SInepnas sHepreTuka. JIeMcTBUs paguOAKTUBHBIX U3Jy4YECHNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHUS U OTIOLICHHUS.

CriekTpbl pa3InyHbIX Ia30B.

CrnexTp BogOpoO/Ia.

HaGnronenue Tpexo B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMIMUX U3TYyUECHU.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

JIaﬁopamopnbze pabomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3ITY4EHHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE JHEPTHHM YACTUIBI 10 TOPMO3HOMY ITyTH (I1O

¢dororpadusim).

3. H3mepeHune paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpHUTENBEHO-0000IIAOMIMN ~ MOAY/Ab  IpeAHa3HaueH JUIsl CUCTEeMaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 1151 00yJaroUIMXcsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeT.

[Ipy wu3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3HPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METanpeMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00ydeHMs, (OpMUpYETCs E€CTECTBEHHOHAYy4YHas
IPaMOTHOCTb: OCBOEHHME HAyUHBIX METOJIOB HCCIIEOBaHMS SIBICHUM INPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, IMPUMEHSSI IOJTY4YeHHbIE 3HAHUS,
pelaTh 3aJa4y, B TOM YHCJI€ KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia peaausyercs 3a CUET Toro,
4TO 00y4arolrecs BHIMOIHSIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBJICHUS
B OKpY’Karollel MPUPOE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HayYHbIE€ METOJbl MCCIEA0BAaHUSA (PU3NYECKUX SIBJICHHM, B TOM 4YUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

No ok

o UTE WM



OOBACHATH Hay4dHbIE OCHOBBI HamOOJIe€ BaKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPAaKTUYECKOIO HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUM HA OCHOBE
3aKOHA IIPEBPALICHHUS U COXPAHCHMS BCEX U3BECTHBIX BUJIOB DHEPIHUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IIPOSIBJICHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (hU3NYECKOit
HayKH;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3NUKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKIIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM TOCTHKCHHUN (DU3UKH;

- OCO3HAaHUE BAXXHOCTH MOPAJIbHO-3TUUECKUX MIPUHIUIIOB B I€ATEIIbHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCTIPUSTHE ICTETHYECKUX KadecTB (PU3NYECKON HayKu: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI PAa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH cOCTaBIsIOIIEN KYIbTYpBbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310POBbSl H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBbIKAa pedIIeKCUH, MPU3HAHUE CBOETr0 IpaBa Ha OIIMOKY U TaKOro
XK€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOM HANpaBIEHHOCTH,
TpeOYIOLMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:

- OpHUEHTallMsl Ha MpUMEHEHHE (PUINYECKUX 3HAHUM [UIsl peleHus 3ajad B obsactu
OKpY’KaIOIllel Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLIEHKM UX BO3MOXHBIX IOCIEICTBUN
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHHe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IMyTel UX pelieHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBUM TPH BBIIOJHEHUM HCCIEIOBAaHUN U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MTOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSIX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;



® - CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3AUMOCBS3U NMPHUPOJIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLEHKA CBOMX JCUCTBUH C Y4ETOM BIIMSHUS HA OKPYXKAIOUIYI0 CPEAY, BO3MOMKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMs mHporpamMMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBeEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble loruueckue AeiicTBUs:
® BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUIN);
® YCTAHABJIMBATh CYUIECTBEHHBIN MPU3HAK KJIacCU(UKALMU, OCHOBaHUS Uil 00001IEeHUs U
CpPaBHEHUS;
® BEISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEYHs B PAacCMAaTpUBAEMbIX (DakTax, NaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;
® BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M IPU HM3YYEHUU (QUBNYECKUX SBJICHUN H
IIPOLIECCOB, JieNaTh BBIBOJABl C MCIOJIb30BAHUEM JEIYKTUBHBIX U WHJIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh IMIIOTE3bl O B3aUMOCBS35AX (PU3NYECKUX BEJINYMH;
® CAaMOCTOSITEJIEHO BBIOMpATh CIIOCO0 pemeHus yueOHoW (u3ndeckoi 3amauu (cpaBHEHUE
HECKOJIbKUX BapMaHTOB pELIeHHs, BbIOOp Hambosiee NOAXOAALIEro ¢ Yy4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBble nccienoBarejbckmue 1eiCTBUSA:
® JICII0JIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN NHCTPYMEHT IIO3HAHMS;
® [IPOBOJUTH IO CAMOCTOSTEIBLHO COCTaBICHHOMY ILJIAaHY ONBIT, HECIOXKHBIA (PU3NUECKUIL
HKCIIEPUMEHT, HEOOIBILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;
® OIICHHWBAaTh Ha NPUMEHHMOCTb U JIOCTOBEPHOCTh MH(OPMALMIO, MOJYYEHHYIO B XOJe
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
® CaMOCTOSITENBHO (POPMYITMPOBATH 000OIIEHNUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHMS,
® [I[POrHO3UPOBATh BO3MOXKHOE JasibHElIee pa3BUTHE (U3UYECKUX IPOLECCOB, a TAKKe
BBIJIBUTATh TPEATOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.
Padora ¢ undpopmanmeii:
® [IPUMEHATh PA3IUYHBIE METObl, MHCTPYMEHTHl M 3alpochl NpU MOUCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HHPOPMAIMIO PA3TUUHBIX
BUJIOB U (pOPM IPECTABICHHUS;
® CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYIO (opMmy mpeacTaBieHUs HHOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauld HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALUAMHU.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:
®B XoJie¢ OOCYXJeHHs Yy4eOHOro MaTepHuaia, pe3yJbTaToB JabOpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha pelleHue 3a/1a4i U MoJJIep)KaHne OJ1arokKenaTeJIbHOCTH O0IIEHNUS;
® COIIOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSAMH JPYIMX YYacTHUKOB JMAJIOra,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3ULIUH;



® BEIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

eIyONMYHO  TPEACTABIATH  PE3YJIbTAThl  BBIOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYAIbHONW pabOTHI IPU
peLIeHNH KOHKPETHON (PU3UIECKOM POoOIEMBI;

®IPUHMMATh IEIH COBMECTHOW JESTENbHOCTH, OpPraHM30BBIBATh JACHCTBUSA MO €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BBITIOJIHATH CBOIO YacTh pabOThHI, JOCTUTas KayeCTBEHHOT'O pe3yJbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbI;

® OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

® BBLISIBIISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUsX, TPEOYIOUUX AJIs PeLICHHS
(bu3nyeCKUX 3HAHMIA;

® OPUEHTHUPOBATHCS B PA3IMYHBIX MOJAXO0JAaX MPUHATUS pEIIeHUd (MHAUBUAYAIbHOE,
MNPUHITHE PELICHUS B TPYIIEe, MPUHATHE PELIICHUH TPYIIIOii);

® CAMOCTOSITEJIBHO COCTaBIISITh QJITOPUTM peIIeHUs (U3MYecCKOW 3ajaud WM TUTaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATH MpeAiaraéMble BApUAHTHI PELICHUM;

e Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJJIEKT:

e ]aBaTh a/IEKBATHYIO OLICHKY CUTYyallUU U MpeajaraTh IU1aH €€ N3MEHEHHMS,

© OOBSICHATD NMPUUUHBI JOCTHXKEHUS (HEIOCTHKEHHsI) Pe3yIbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCHTh KOPPEKTUBBHI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS (HU3NIECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTYaIlHid, YCTAHOBJIIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3Y/IbTaTa LI U YCIOBUSM;

® CTaBUTH ce0sl Ha MECTO JIPYroro 4ejioBeKa B XOJ€ CHOpa WM TUCKYCCHUH Ha HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

®[IPU3HABATH CBOE TpPaBO HA OMMOKY NpH pEHIeHHH (GU3NYECKUX 3amad WM B
YTBEP)KICHHUSIX Ha HAYYHBIE TEMBI M TAKOE XKe MPaBo JAPYTroro.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® [ICIIOJIB30BATh  MOHATHS: (QU3WYECKUE M XUMHUYECKHE SIBICHHUsA, HaOI0JeHue,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, eIWHUIBI (PU3NUYECKUX BEIWYHMH, aTOM, MOJIEKyJa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCcKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  NpPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

e pa3nuyath SABJICHUA (IUQPQy3us, TEIIOBOE IBM)KEHUE YACTHUI[ BEIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJEICTBUE TeJl, PaBHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOMW OCBhIO BpalleHUsA, Iepenada JaBJICHHUS TBEPIbIMU



TeTaMHU, KUAKOCTSIMH U ra3zaMu, aTMoc(epHoe aBeHue, JIaBaHUe Tell, IPEeBPaIICHUS
MEXaHUYECKOI 3HEPTUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3NYECKUX SIBIICHUH B OKpYXAalolleM MHUpE, B
TOM 4ucie (pU3UYECKUE SIBICHHUS B MPUPOJC: MPUMEPHI ABMKCHUS C PA3THYHBIMH
CKOPOCTSIMH B XKUBOM W HEXHBOW NpUPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHUKE, BJIHMSHUE aTMOC(EPHOTO JABIICHUS HA XUBOW OpraHu3M, IJIaBaHUE PhIO,
pblyard B Teje YeJOBEKa, NMPU 3TOM MEPEBOJAUTH MPAKTHUECKYIO 3a7ady B yueOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

® ONIUCHIBATh M3YYEHHBbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCIONb3Yysd (pU3nveckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BpeMs, MYyTb, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJAa TSKECTH, BEC Tela, Cuja TPEHUs, JaBJICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAIKUBAIOLIAs CHJIa, MEXaHUYeckas padora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOI(PQPUIMEHT TMOJE3HOr0 JEHCTBUS
MEXaHHM3MOB, KUHETUYECKasi W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONMHCAHUU IMPABUIBHO
TPAKTOBATh PUINICCKUI CMBICIT HCIIOJIB3yEMBIX BEIMYNH, HX 0003HAYCHUS U CTUHUIIBI
buznYeCKUX BEIMYUH, HAXOAUTh (POPMYNbI, CBA3BIBAIONIME MaHHYIO (PU3UYECKYIO
BCJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpPadUKH H3YYCHHBIX 3aBUCHMOCTEH
(bu3NYECKUX BENNYHH;

® XapaKTePHU30BaTh CBOMCTBA TeJI, (PU3HUSCKUE SBJICHHS U MIPOIECCHI, UCIIONB3YsI MIPaBUIa
CJIOKEHUS CWII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
paBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH
COXPAHCHHUSI MEXaHWYCCKOW JHEPIHH, NMPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKECHUE;

® O0BSICHATH (PU3UUYCCKUE SBJICHHUS, IIPOIICCCHI U CBOKMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIIBIATH  MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2 JTOrHUeCKUX IIaroB ¢ Onmopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

epemaTh pacy€THhIE 3a7auyd B 1—2 JEHCTBUSA, HCIHOJB3Ys 3aKOHBI W (OPMYIIBI,
CBS3bIBAIONIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaJM3a YCJIOBHS 3aJaud
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DM3MUYECKHE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTH PAcCYEThl, HAXOJIUTh CIPABOYHBIC JAHHBIEC, HEOOXOJIMMBIE IS pEIICHUs
3a/1a4, OI[EHUBATh PEATUCTUYHOCTH MOMy4YeHHOU (PU3NUECKON BETMUNHBI,

® pacIio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPH MOMOIIN (PU3MUECKHX METOJIOB,
B ONHCAaHUU WCCIECIOBAHUS BBIJACIATH IMPOBEPSEMOE TMPEANOIOKeHHE (THUIIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJTYYCHHBIH pe3yNbTaT, HAXOAUTH OIIUOKH B XOJE
OTIBITA, JICJIaTh BBIBOJIBI TI0 €r0 PE3yIbTaTaMm;

® [IPOBOJIUTH OTBITHI MO HAOMIOACHUIO (U3UUYECKUX SIBICHUA WM (U3UYECKUX CBOMCTB
Ten: (GopMynaHpoBaTH TMPOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYA0BaHUS, 3aIMUCHIBATh X0/ OMBITA U (DOPMYITHUPOBATH BHIBOJIBI;

® BBITIOJTHATH MPSIMBIE M3MEPEHUs PACCTOSHUSA, BPEMEHHU, MAacChl Tela, 00bEMa, CHUIIBI H
TEMITEpaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOM aOCOIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

® [IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MYECKON BEIMYWHBI OT JPYrou ¢
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTHU TYyTH PaBHOMEPHO JIBUKYIIETOCS
TeJla OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAaN
COTPUKOCHOBEHHMSI TEN, CHIIbI YIPYTOCTH OT YIJIUHEHHs MPYKUHBI, BHITATKUBAIOIIEH
CHIBl OT OOBEMA TMOTrpYKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHAKOCTH, €€



HE3aBUCHMOCTH OT IUIOTHOCTH Te€ja, OT TJIYOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO MCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJIy4YEHHON
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TPaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICJOBAHMS;

® [IPOBOJIUTH KOCBEHHBbIC M3MEpeHHs] (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH UM TBEPAOrO Tela, CWIA TPEHHUS CKOJIBXKEHHUSA, JaBJICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLIAss Ha IMOTIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIoKEHHON
MHCTPYKLUU: TIPU BHIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

ecoOmoiaTh TpaBUIa TEXHUKH Oe3omacHocTH mpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

e yKa3plBaTh MPHUHLMIIBI JAECHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJBUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha MX OMHUCaHMs (B TOM YHUCIe: MOAIMIHHUKH, YCTPOICTBO BOJOIIPOBOJA,
TUIPABIMYECKUA TPEecc, MAHOMETP, BBICOTOMEp, IOPILIHEBON HAcoc, apeoMerp),
UCIMOJb3Ysl 3HAHUSA O CBOWCTBaX (PM3MYECKUX SBICHUH M HEOOXOAUMBbIE (U3NUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH INpHUMEPbl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

® OCYILECTBIIATE OTOOP MCTOYHUKOB HMH(popManuu B IHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U IYyTEM CpPaBHEHHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] IPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

® [ICII0JIB30BAaTh IPH BBINOJHEHUHM Y4YEOHBIX 3a/laHuil HAY4YHO-TOMYJISIPHYIO JIMTEPATYPY
(Gu3NYECKOro coJepKaHus, CIpPAaBOYHbIE MaTepuaibl, pecypcbl cetu HWHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHBbIE KPaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUECKOTO COJIEpPKaHUs, B TOM YHUCIIe TyOIUYHO JeNaTh
KpaTKhe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

®[IpU BBHINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHHUM pacrpeaensiTh 00s3aHHOCTU B
rpynne B COOTBETCTBHUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIE€AUTD 3a BBIIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonuy oOyuenust B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® 1ICIIOJIB30BATh IOHATHS: Macca U pa3MEpPbl MOJIEKYJ, TEIUIOBOE JBHUKEHHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIIMUECKHE M aMop(dHBIEe Tela,
HACBILICHHBIA M HEHACBIIIEHHBIN Map, BIAXHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSIS
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUYECKUN 3apsill, SJIEKTPUUECKOE



10JIe, MPOBOAHUKU U JUAIEKTPUKH, MOCTOSIHHBINA AJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

epa3nyaTh SBJICHUS (TEIUIOBOE DACHIMPEHHE U C)KaTHe, TeIlonepenada, TEIUIOBOe
paBHOBECHE, CMadyMBaHME, KANWUIAPHbIC SBIEHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3UYECKHUX SIBICHHH B OKpYXArOIIEM MHUpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBbIE ABJICHUST B IPUPOAE, KPUCTALIBI B npupoze, usznydenue ConHua,
3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00Opa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUYECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIJIOTa IUIABICHUSA, YJeNbHAs TEIUIoTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CWUJa TOKa, OJIJIEKTPUUYECKOE HAaINpsDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
yIEeIbHOE CONPOTUBIIEHUE BELIECTBA, pa00Ta U MOLIHOCTh IEKTPUYECKOTO TOKA), IIPH
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003Ha4YeHHs] U €AMHULIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M MPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKECHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUU CTPOEHHUS BEILECTBA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa nis ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akOoH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

© 00BACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
PAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH MPUUYMHHOCIEICTBEHHBIE CBS3H,
CTpoUTh OOBsICHEHHWE M3 1—2 JOrMYECKHX MHIaroB € OMOpoil Ha 1-2 H3y4eHHBIX
CBOICTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacu€THbE 3ajauyd B 2—3 JCUCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIs €€ PelIeHus], TPOBOJUTh Pacu&éThl U
CpaBHMBATh MOJYYEHHOE 3HAaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIHN (PU3NYECKUX METOJOB,
UCIIONIb3YSl OINHCAHUE UCCIECJOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh MPABUWJIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEIOBAHMSI, IEJIaTh BHIBOJIBI;

® [I[POBOJIUTH OMBITHI [10 HAOIIOCHUIO (PU3MUECKUX SBJICHUN MM (PU3NYECKUX CBOWCTB TEJ
(KanmWJUIIpHBIE  SBJICHMSA, 3aBUCHUMOCTb JaBJICHHMS BO3AyXa OT ero o0béMa,
TeMIIepaTypbl, CKOPOCTH NPOLIECCa OCThIBAHUS U HArpeBaHUA IPHU U3JIy4YCHHUH OT LIBETa



u3yJarome (IOrJIoLIAoNIeii) IOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT
TEMIEPATYPbl JKUIKOCTH MW IUIOIIAgU €€ IOBEPXHOCTH, DJEKTpHU3alus Tel H
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE INOCTOSHHBIX MAarHUTOB,
BH3yaIM3alysl MArHUTHBIX I10JIEW IOCTOSIHHBIX MArHUTOB, NE€UCTBUS MATHUTHOTO TOJISA
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs
IIOCTOSIHHOTO TOKa): (hOpMyIMpOBaTh IMpPOBEpsEMble MPEANOI0KEHUsA, COOUpPATh
YCTAaHOBKY M3 IPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

® BBIIIOJIHATH TPSMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIBHOM BIAXXHOCTH BO3/yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

® [IPOBOJIUTh MCCIIEJIOBAHUE 3aBHCUMOCTU OJHOW (PU3MYECKOH BEITMYMHBI OT JPYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU IONEPEUYHOI0 CEYECHUs U YACIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U HapallIeIbHOTO COCIUHEHUH HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHMEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEAYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETATh BHIBOABI 110 pPe3yJIbTaTaM UCCIICTOBAHMS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IIPEUI0KEHHOW MHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJITUYHHBI;

ecoOmoaTh TpaBWJIa TEXHWKH Oe3omacHOcTH Tmpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHNEM;

® XapaKTepU30BaTh MPUHIIHUIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOWUCTB
C ONOpOM Ha MX oNuCaHHs (B TOM YHUCIIE: CUCTEMa OTOIUIEHUS JOMOB, THTPOMETD,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CYETYMK DJIEKTPUUECKON DSHEpIuu,
AJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHBIE 3JIEKTPOIPUOOPH (TpUMEpPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENN, SJIEKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSHHOIO
TOKa), HCIONb3Yys 3HAHUS O CBOWCTBaX (PU3MUECKUX SBIECHHH M HEOO0XOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEpPUTENIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOPAaHHUS, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NAapauIeIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;

®[IPUBOAMTH MpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XHU3HHM Uil OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

® OCYILIECTBIIATh MOMCK MH(pOpMaruu (usnyeckoro cojep:xkanusi B MIHTepHETEe, Ha OCHOBE
UMEIOUINXCA 3HAHUNW M NMYTEM CPaBHEHMS JIOTOJIHHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
uH(pOpMalLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITH MOXKET ObITh HEJJOCTOBEPHOIA;

® ICTIOJIb30BATh NPHU BBHIMOJHEHUH Y4YeOHBIX 3a/laHUil HAy4YHO-TIONYJSIPHYIO JUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIpPaBOUYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



®Co3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHUs, 00001mas
MHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3MYECKOTO COJAEP:KAHUSA, B TOM UHUCIIE
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBIA amnmapat
Kypca (pHU3MKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

®IIpU BBIIOJHEHUU YYEOHBIX IIPOEKTOB M HCCIEAOBAaHUM (PU3MUECKUX IPOLECCOB
pacrpenesaTe 00s3aHHOCTH B IPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TIPYNIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl HA GA30BOM YpPOBHE JIOJIKHbI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® ICIIOJIb30BATh IOHATHUA: CHCTeMa OTcY€Ta, MaTepualbHas TOYKa, TPAEKTOPHs,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro JBIKEHUs, nedopmanus (ynpyras, miacTudyeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSOKECTH, aOCOJIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEeXaHUYeCKue Koyse0aHWs ©  BOJHBI, 3BYK, HWH(QPa3BYyK ©  yJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, HIKaJA 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWS M TOTJIOIIeHUs, anbda, Oera- m Tramma-
U3JIy4€HUs1, U30TOIIb, SiAEPHAs YHEPTE€THKA,;

e pa3nuyarh SIBICHHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHUE TN, PABHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aMMOJEHCTBHE TeJl, PEAKTUBHOE JBH)KEHHE,
KoJiebaTenbHOE IBIKEHHE (3aTyXalollue W BBIHYXKJICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE JIBIJKEHHME, OTpakK€HUE 3BYyKa, MPSMOJIMHEHHOE paclpOoCTpaHEHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0enoro cBera B CHEKTP M CIIOKEHHE CIEKTPabHBIX I[BETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEWYATOr0 CHEKTpa H3JIy4EHUs)
[I0 ONHCAaHUIO0 UX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX
JTaHHOe (U3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSIBIEHHE U3yYEHHBIX (U3NUECKUX SIBJICHUH B OKpYyKarolleMm mupe (B
TOM yHclie (U3NYECKHUEe SBJICHUS B MPUPOJE: MPUIUBBI U OTIMBBHI, ABH)KEHUE IUIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHWE SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JEeHCTBHE  BUAMMOIO,
yIAbTPauOIETOBOTO U PEHTIC€HOBCKOTO HM3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTHBHBIN
(GOoH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
JieiicTBUE palnOAKTUBHBIX M3JIyYCHUI Ha OPraHU3M YelloBeKa), PU ITOM MEePEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
bu3nUecKuX SBICHUIA;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCIONb3ysd (pU3nveckue
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJCHMsI, BEC Tella, UMITYJIbC Tejla, UMITYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCcKast
DHEprus, MOJHas MeEXaHWYecKas HHeprus, MepuoJl MW 4YacToTa KojeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS
Cpefbl), PH ONHCAaHUM TNPABHIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOIb3YEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (HOpMYIIbI,



CBSI3BIBAIOIINE JIAaHHYIO (DM3MUECKYI0 BEIUYHHY C JIPYTHMMH BEIHYWHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHHS W MPOIECCHI, UCIONB3Ys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TATOTECHHUS, NMPUHIUI CYMEPHO3ULUU CHUII,
MPUHIUIT OTHOCUTEIBLHOCTH ["anuies:, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS] UMITYJIbCa,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbI COXpPAaHEHHUS 3apsJ0BOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIlIMCHIBATh €70 MAaTEMaTHUYECKOE BhIPAKECHHE;

® 00BSICHATH (PU3UYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIIHid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISTH NMPUUYMHHO-CIICICTBEHHbBIC CBSI3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOICTBa (PU3UUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4il (OMUPAOIIMECcs HA CUCTeMY U3 2—3 ypaBHEHUH), HUCIONb3YS
3aKOHbI U (OpPMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/laud 3allMChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WITU
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE I PEIICHUs,
MPOBOJUTHh Pacuy€Thl W OICHUBATh PEATMCTUYHOCTh TMOJIYYCHHOTO 3HAYCHUS
bu3nYECKOIl BETUYMHBL;

® pacIioO3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIN (PU3NYECKUX METOJIOB,
WCIIOJIB3Ysl ONMHCAaHUE WCCICAOBAHMS, BBIICIATH TIPOBEPSEMOE MPEATIOI0KECHHE,
OLICHUBATh MPABWJIBHOCTH TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MENaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3YIbTaThl HAOIIOICHUIN U OIBITOB;

® [IPOBOJIUTH OIBITHI MO0 HAOTIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TEJ
(u3yueHne BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHHS SHEPTUH, 3aBHUCUMOCTD
nepuo/ia KojiebaHui MPYy>KUHHOTO MAsITHUKA OT MAcChl Ipy3a U *KECTKOCTHU MPY>KUHBI U
HE3aBHCHMOCTh OT aMILTUTY/bl MaJIbIX KOJEOaHUM, MPSIMOIUHENHOE pacIpOCTpaHEeHUE
CBETa, pa3JIOKEHHUE Oelloro cBeTa B CIIEKTpP, M3YYEHHE CBOMCTB H300pakKeHHs B
IUIOCKOM 3epKaje M CBONCTB H300pakeHHsI MpeaAMeTra B coOuparomiel IuH3e,
HAOJIOZICHUE CIUIOIIHBIX M JIMHEWYAThIX CIEKTPOB W3IYYEHHS): CaAMOCTOSITEIHHO
co0upaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000PYI0BaHMs, OUCHIBATH X0/ OTIBITA U
€ro pe3ynbTaThl, GOPMYITUPOBATH BHIBOJIBL;

® [IPOBOJUTH TMPU HEOOXOJUMOCTH CEPUI0 TPSMBIX H3MEpPEHUH, Ompenenss CcpeaHee
3HaueHUE H3MepsieMOl BeNMUYUHBI ((OKYCHOE pAacCTOSIHHE COOUparoIie ITUH3BI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (U3MEPUTENBHOTO MPUOopa);

® IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKHX BEIWYMH C HCIOIb30BAHHEM
OpsIMBIX  U3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HayalbHOM CKOPOCTH, TIepuoAa KoJieOaHUW MaTeMaTHYECKOTo
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHMOCTH yrja OTPa)XCHHs CBETa OT YIJia MajaeHus u
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOupaTth yCTaHOBKY, (UKCHpPOBATh pPE3yIbTaThl IOJYYCHHOH 3aBHCHMOCTH
(GU3UYECKUX BEIIMYMH B BUJE TaOMUIl M rpadUKOB, JENaTh BBHIBOJIBI MO pe3yjbTaTaM
UCCJIEI0BAHMS;

® IPOBOANTh KOCBEHHBIE H3MEpeHUs (U3UYSCKUX BEIMYMH (CPEIHsIi CKOPOCTh U
YCKOpEHUE Tefa MPU PaBHOYCKOPEHHOM JIBHIKEHUHU, YCKOPEHHE CBOOOJIHOTO Ma/ICHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa MW TEPUOJ KoJIeOAaHWH MAaTeMaTHYeCKOTr0 W MPYKHUHHOTO
MasiTHUKOB, OITHYecKas CHJIa COOMparomield JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
MJIAaHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBINOJHSATH
U3MEpEHUs, Cenys MPEeAJIOKEHHON MHCTPYKIIMH, BBIUYUCISITH 3HAUCHUE BEIUYMHBI U



AQHAIN3UPOBATh IIOJIyYEHHBIE pe3yJlbTaThl C Y4€TOM 3aJ@aHHOM TMOrPELIHOCTU
W3MEPEHHI;

ecoOmoiaTh TpaBWJIa TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
00opyI0BaHUEM;

® pa3IM4yaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEIICH: MaTepHalibHas TOUKa,
aOCONIOTHO TBEPAOE TEJIO, TOYEUHBIM MCTOYHHUK CBETA, Jy4, TOHKas JIMH3A,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

® XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HX omnucaHus (B TOM 4MCIE: CHUIOMETP, NAaTUMKU IOJIOKEHUS,
paccTosSHUSL M YCKOPEHHUSI, paKeTa, 9X0JI0T, OUYKH, IEPUCKOII, oToanmapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, JO3UMETp, KaMepa BuiabcoHa), HCHoyib3ys 3HaHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH YuyeOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

®IPUBOAUTH TMpUMEpPbl (HAXOAUTh HHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOW JKH3HH IJIs1 OOecreueHus
0e30macHOCTH NpU OOpalieHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH cpese;

® OCYIIECTBIATh TMOUCK HHpopManuu ¢uznyeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOUCKOBBIA 3amMpoC, HAXOJUTh MYTH OINpEeAeTeCHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJIHUTEIBbHBIX HCTOYHUKOB;

® [ICII0JIB30BAaTh IPH BBINOJHEHUHM Y4YEOHBIX 3a/laHuil HAY4YHO-TIOMYJISIPHYIO JIMTEPATYPY
(Gu3NYECKOro coJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® c03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHbBIE COOOIIEHNs Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX HCTOYHUKOB (U3WYECKOT0 COAEpKAHUS, NyOIMYHO MPEACTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTaled ¢ Y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrpoaenere | IIpakrudeckue odpa3oBaTejbHbIE
padoThI padoThI pecypeb
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
11 ®dusuka - HayKa o MPUPOe 2 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 DH3MICCKHUC BETHUHHEI 2 1 https://m.edsg).ru/?f416194
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f416194
HToro no pasneny 6
Pasznea 2. [lepBoHayaibHbIe CBeJ€HUsS 0 CTPOCHUH BellleCTBA
2.1 CtpocHue BemecTBa 1 bubmorexa LIOK
https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 1 bubnuotexa [JOK
BeleCTBa https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmorexa [IOK
https://m.edso0.ru/7f416194
Wroro no pazneny 3)
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE Tel
bu6mmorexa [IOK
3.1 Mexaneckoe ABIXCHAE 3 https://m.edsi.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 Egggjl/?;ée%asi?’{fﬂ 416194
33 Crma. Bugts cut 14 ! 2 Eﬁﬁ/ﬁeﬁiiﬁﬁ/mml%
Wroro no pazueny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

41 Masnenue. llepenaya naBieHust TBEPAbIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine xnakocTh > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocepHoe JaeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmorexka [IOK
>1 Pabora u momsocts, 3 ! https://m.edso0.ru/7f416194
bubmuorexa [JOK
52 Hpoctbie MexamH3MEl > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas SHeprius 4 . . https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUIIACC
KoJunuecTBo 4acos JJIeKTPOHHBIE
Ne ni/nt HaunmeHnoBaHMe pa3ie/ioB U TeM (uu¢posBbIe)
) NMPOrpamMMbl Bcero KO; TPOILHBIC HpﬁaKanecxne o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Pasnen 1. TenuioBble siB1eHUs
. bubmuorexa [JOK
1.1 CrtpoeHre 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
1.2 TenioBbIe Mpolecchl 21 1 5 bubnnorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce

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

Wtoro o pazneny 28
Pasnen 2. DiekTpudeckne 1 MATHUTHBIE SIBJICHUS
21 DJNIeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmoreka [JOK
' W WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarHuTHbIC AB/ICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IMEKTPOMATHHTHAS HH VKIS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5
9 KJIACC
KoJsnuecTBo 4yacoB DJIeKTPOHHbIE
Ne ni/nt HaumenoBaHue pa3ie/ioB U TeM (uu¢posbie)
) NMPOrpamMMblI Bcero Konrpoabnere | Ilpakrudeckne odpa3oBaTejibHbIE
padoTsI padoThbI pecypeb
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHudeckoe JIBHKEHHUE U CTIOCOOBI €T0 10 1 bu6mmorexa [IOK
' OTHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 B3anvozericTsne Tei 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3aKOHbI COXpaHeHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
2.1 MexaHudeckue KojaeOaHust 7 3 bu6nmoreka [JOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK

2.2 MexaHudecKkrue BOJIHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgen 3. DjieKTPOMArHUTHOE 1M0JIE M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubnuorexa [JOK
' DJICKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pasnen 4. CBeToBbI€ AIBJIEHUSA
bu6mmoreka [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3bl 1 onTHYeCcKUE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBera B CIEKTP 3 2 https://m.edso0.ru/7f41ada6
Htoro no pazneny 15
Pa3nen S. KBanToBBIC SIBJICHUSA
bu6mmoreka [JOK
5.1 Hcnyckanue U MorionieHue cBeTa aTOMOM 4 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
5.2 Crpoerme aTomHoro szpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. lloBToOpuTe1bHO-0000 1AM I MOAYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COEPIKAHUS 9 2 bubnuorexa [IOK
' Kypca Gu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoJsnyecTBo 4yacoB Jlara JIeKTPOHHBbIE U(PPOBHIE
B Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero KourpoJusbnbie | IIpakTuyeckue u3yuenus p
padoThI padoThI pecypchbl
®usuka — Hayka O PUpOE.
1 SAsnenus npupoasl. Dusnveckue 1

SABJICHUA

Mexanndeckue, TEIUIOBEIC,
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

du3nyeckre BEIUINHEI U UX 1
HU3MCPCHUC

VYpok-uccnenoranue "M3mepenue
TEeMIIEpaTypbl IpU NOMOIIH 1 1
KHUJKOCTHOTO TEPMOMETpA U
JlaT4YMKa TeMIepaTrypbl”

Kak ¢u3uka u apyrue ecrecTBeHHbIE

HAyK{ U3Y4aroT IPUPOLY. bubmuoreka [JOK

> Ectecthentonay b MeTox 1 https://m.edsoo.ru/ff09f72a
no3Hanusg. Onucanue (1)I/ISI/I‘IGCKI/IX

SIBJICHUH C IOMOIILIO MOJeIeH

Ypok-uccnenosanue "IIpoepka
TUMOTE3bI: TaTbHOCTh MONETA

6 apuKa, mymeHHOro 1 1
TOPU30HTANILHO, TEM OOJIbIIIE, YeM
OoJpIIie BhICOTA MycKa'

Crpoenue BemecTBa. OMbITHI,
JIOKa3bIBAIOMINE TUCKPETHOE bubnuoreka [IOK

CTpoeHHe BelecTBa. [[BrKeHne https://m.edsoo.ru/ff0a013e
JACTHUI] BEIECTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a013e

bubmuoreka [JOK

8 CraproBasi KOHTPOJIbHAs paboTa https://m.edsoo.ru/ff09fe0a
VYpoxk-uccienoBanue «OmnbITh 1O
9 HaAOJIIOIEHUIO TEIIOBOIO
PaCIITUPEHHS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIIeCTBA
B3anmocBsa3b MEX 1y CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bu6mmoreka [IOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJBI
o | pomee e B LOK
P P P https://m.edsoo.ru/ff0a05c6
JBUKECHUE
bu6mmoreka [IOK
13 Ciopocts. Enuruer cropoctu https://m.edsoo.ru/ff0a079c
14 PacuyeTr myTH U BpeMeHU JIBUKEHUS Bubmzorexa LIOK
yTH 1 Bp A https://m.edsoo.ru/ff0a0ae4
15 II;I;{;I/II)S(I;I ﬂégél:s;eiipg? n WNYrHa Eubmiorexa LJOK
A P https://m.edsoo.ru/ff0a0c10
W3MEHCHHUS CKOPOCTH JIBIDKECHUS TElT
o | mme oo s B LOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabota
17 «Ornpenenenune MIOTHOCTH TBEPAOTO
TEIaY»
18 Pemenne 3anay mo teme bu6mmorexa [IOK
"[TimorHOCTH BelecTsa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa

B3aMOJCHCTBHUS TEII. Cuna



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

JlaboparopHas padora «/3yuenue
3aBUCHMOCTH PaCTSHKCHHS

20
(medopmanun) NpyKUHBI OT
MIPUIIOKEHHOMN CHITBD»
21 SIsnenue tarorenusn. Cuia TSKECTA
22| waecoii rens Bes wenn. Domams buGnorexa LIOK
e ’ " https://m.edso0.ru/ff0al778
3aga4 1o teMe "Cuia TsKeCTh
| et s B 0K
P P https://m.edsoo.ru/ff0al502
IUIaHET
bubmuorexa [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocrs https://m.edsoo.ru/ff0al778
2 ggznggennim I;Hn, HaIpaBJICHHBIX Bubmorexa LIOK
A N P ) https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIAs CHIl
97 Pemrenne 3amad mo reme
"PaBHoneiicTByromas cr"
| e e SuGonera 10K
- 1P PHpOA https://m.edsoo.ru/ff0alb9c
TCXHHUKEC
JlabopaTtopHas paborta «3y4ueHue
20 | cxomenms o cnet e u BuGorexa LIOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
TTOBEPXHOCTEI
30 Pemenue 3agad Ha onpeneneHue

PaBHOJECUCTBYIOIIEN CUJIIBI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau no remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHre

bu6mmoreka [IOK

31 cui», «CUIbI», https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»
KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBUKEHUECY,
32 «Macca, II0THOCTBY, «Bec Temay,
«['paduueckoe n3odpakeHue CUID»,
«Cunbi»
33 JaBnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
YBEJIMUYCHUS IABJICHHS https://m.edsoo.ru/ff0a20a6
o | e e S BuGorera LOK
- ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphbl
s | e e e BuGorera LOK
> K ' https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
3| mmaoc seficranent o Bufmaorexa LIOK
8 https://m.edso0.ru/ff0a2718
TSDKECTH
37 Pemenue 3amau o reme «JlaBnenue bubnuotexa [JOK
B )KAJIKOCTHU U rase. 3akoH ITackaisy» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'uapaBnuyeckuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
a1 CYILIECTBOBAHUS BO3AYIIHOMN bubnmoreka [JOK

000JI0UKM 3eMIIH. 3aBUCUMOCTh
aTMoCc(hepHOTro JaBICHUS OT BHICOTHI

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

HaJl YDOBHEM MOPsI

42 Bec Bo3nyxa. AtmochepHoe bubmumoreka [IOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubmuorexa [JOK
nasienusi. OnbsiT Toppuueum https://m.edsoo.ru/ff0a2da8
44 321;1/11211/{111:14; i)l;bBﬁglooch?f{I;HOFOOBHeM bubmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JABJICHHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3ana4 no teme
46 n n
ATMocdepHOe aBiIeHHe
g | ke 1 s B LOK
py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JIaboparopHast pabota
48 «Omnpeenenre BhITAIKMBAIOIIEH bu6mmoreka [IOK
CHJIBI, JICHCTBYIOIICH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JIaGopartopHas paboTa 1o Teme
o | ccrmemme e e B 10K
Ac o https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B KHUJIKOCTh YaCTH
TeIay
bu6mmoreka [JOK
>0 Hnaasie Ten https://m.edso0.ru/ff0a3a96
JlabopaTopHas pabota
"KoHcTpynpoBaHnue apeomeTpa win
51 KOHCTPYHPOBAHUE JIOJKHU U
omnpezeieHueE e
rpy30M0ABEMHOCTH "
52 Pemenue 3agaq mo remam: bu6mmorexa [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

«[LlitaBanue cynoB.
BosnyxomnaBanue», «/laBinenue
TBEPJBIX TEJ, )KUJKOCTEH U Ta30B»

https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK

>3 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

>4 MormEoCT®. EAHHAIE MOIEOCTH https://m.edso0.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér

55 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabEMe 1o JecTHuIe"

56 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cui Ha ppruare
57 IIpocThie Mexanu3Msbl. Poiyar.
PaBHOBecue cui Ha ppiyare
bu6mmoreka [IOK

58 HroroBast koHTposIbHAs paboTa https://m.edsoo.ru/ff0asffe
Prruaru B TexHuke, ObITY U IPUPO/IE.

59 JlabopaTopHas pabota 05 bubnuotexa [JOK
«HccnenoBanue yciaoBHid ' https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI pbIUara

60 Pemenue 3agad mo teme «Y clioBust bu6mmoreka [IOK
paBHOBECHsI pblyara https://m.edsoo.ru/ff0a48a6
Koaddutment nonesnoro neiictpust

61 Mexanusma. Jlaboparopnas pabota 05
«M3mepenne KI1/I HaknoHHOM '

TIJTIOCKOCTH

6 Pemenue 3amaa mo treme "Pabora, bu6mmorexa [IOK
MorHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanuueckast YHeprusl. Bubmorexa LIOK

63 Kunetnueckas ¥ MoTeHIIMAIBHAS

SHEprus

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

KontponbHas paboTa mo teme
«PaboTa u MOIIHOCTh. DHEPTHUs»

66

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICTICHUE
U3MEHEHHS KMHETHYECKOM U
MOTEHIMATBHON YHEPTUH TIPU
CKaThIBAaHUH TeJIa 110 HAaKJIOHHOM
IIocKocTH"

67

PesepBHylit ypok. Pabora ¢
TeKcTaMH 110 TeMe "MexaHn4yecKoe
nBIxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHylit ypok. Pabora ¢
TekcTaMH 1o TeMme "Padora.
MoutHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka Hata o0pa3oBaTe/ibHbIE
n/m yp Beero Kourpoasbnbie | IIpakTuyeckue W3yueHust Y
padoThbI padoThbI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPHH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOJITBEPIKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
p | Mmoo o | BuGorera LOK
p https://m.edsoo.ru/ff0a540e
BElIECTBA
OObscHEHnE CBOMCTB TBEPAOTIO,
KHUJKOTO U ra3000pa3HOro
4 COCTOSIHU BEIleCTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBEpXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKEHUS 1
YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MCHEHUSI BHYTPEHHEH SHEPrHH https://m.edsoo.ru/ff0a5c60
10 Buapr Terionepenaun 1 bubmmorexa LJOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bu6mmoreka [IOK

11 BEIIIECTB ¥ MAaTEPUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHEeprocoOepekeHus "
12 KonnuectBo TeruioTrl. Y aenbHas bu6mmoreka [IOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
o | Yo e S BuGorea 10K
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaboparopHast pabota
14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEHa MPH CMELTMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topstueit BOAbI"
Pacuer konmuecTBa TEIIOTHI,
15 HE00XOAMMOTO ISl HarpeBaHUs
TeJa U BBIICNSIEMOT0 UM MIPU
OXJIKICHUH
JIaboparopHast pabota
16 "OnpeneneHue yaeabpHOU buommorexa LIOK
| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 OHeprus TomuBa. Y ienbHast bubnnoreka [JOK
TEIUIOTA CTOPaHUS https://m.edsoo.ru/ff0a7b5a
18| xpmeratmaectn ren. ¥ aenoras BuGmnorera LIOK
P oA https://m.edsoo.ru/ff0a71d2
TEIJIOTa TUIaBICHUS
19 ?Sﬁogii&lﬁ’é pagii?{oﬁ TETUIOTHI bubmorexa [IOK
peil y,fl https://m.edsoo.ru/ffO0a72fe
TUTABJICHUS JIb/IA
20 [TapooGpazoBaHue U KOHACHCALHS. bubmuoreka [IOK
Vcniapenue https://m.edsoo.ru/ff0a740c
21 Kurmieane. Y nenpHas temiora bu6mmoreka [IOK

napoo6pa30BaH1/Iﬂ N KOHACHCAaIn.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTh TEMIIEPATYPbI
KUTICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIBHOW BIAXKHOCTH
BO3ayXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeencHue
BJIQXKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETJIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY>Karolleu cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoOLEccax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3meneHne arperaTHbIX COCTOSIHUI
BemecTsa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBble aBiIeHUA. I3MeHEeHHE
arperaTHBIX COCTOSIHMI BeriecTa'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzarus Ten. [[Ba pona
AIEKTPUYECKUX 3apsIOB

30

Ypoxk-uccienoBanue
"DnexTpuzanus TeI UHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"

31

BiaumopeiicTBue 3apssKeHHBIX Tell.
3akon Kymnona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEeKTPUYECKOE TOJIC.

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

HanpsikeHHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu
AJIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocutenu snektpuyueckux 3apsjios.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumoreka [IOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3aga4 Ha npuMEHEHUE bu6mmoreka [IOK
CBOWCTB JICKTPHUYECKHX 3apsiJIOB https://m.edsoo.ru/ff0a90cc

o | oy e i BuGaonsa LOK

i ‘ https://m.edsoo.ru/ff0a95a4
ANEKTPUYIECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUYECKOTO ITOJISI Ha 1
MIPOBOJIHUKU U IUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljax, bubnnoreka [JOK
KHUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKas 1enb U e€
COCTaBHBIEC YaCTH

| Sy T o ot B 10K

Pt H PP | https:/m.edsoo.ru/ff0agbd6
CHJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 BoasT™metp. JIaGopatopnas padota 05 bubnmuotexa [JOK
"N3MepeHune u peryampoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpsHKeHUus'"

ConpoTHuBieHHE TPOBOAHMKA. Bubmorexa [OK

43 VY nenbHOE CONPOTUBIICHHE

BEIECTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

JIaboparopHast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO

bubmuoreka [JOK

44 COIPOTUBIICHUS ITPOBOJIHUKA OT €ro hitps://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOLIAIH MTONEPEeYHOro
ceueHus u marepuana”
5| o B LOK
p ' A https:/m.edsoo.ru/ff0aad4a
y4JacTKa Henu
JIaboparopHast pabota
o | secetomame mvenseer e B 10K
> PAYIL pe3 p P, https://m.edsoo.ru/ff0aa04e
COIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE 1 TApAITIETBEHOE
COETMHEHUS IPOBOJIHUKOB
JlaGopaTopHas padora "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKECHUI bubnnorexa [JOK
IIPH MTOCJIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas pabora "I[IpoBepka
49 MpaBuJIa JJIs CHIIBI TOKA MPU bubnunorexa [JOK
napauieIbHOM COSTMHEHUH https://m.edsoo.ru/ff0aadle
pe3nucTopos”
o | oo mesra e B 10K
AP https://m.edsoo.ru/ff0aaf8a
COEJMHEHUS POBOHUKOB
SL | saexmpmeotoro rora. Sacon ubmotera LIOK
P ' https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenna
:1"Ia60paTopHa;[ pabora Bubnmorexa [TOK
52 Onpenenenne padbOTHI U MOITHOCTH

AJIEKTPUYECKOT0 TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LTI U
MOTPEOUTEIN IICKTPUICCKOM

bu6mmoreka [IOK

53
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 ITocTostHHEIE MAarHUTEI, UX
B3aHMOJIEUCTBHE
55 VYpok-uccnenosanue "M3yuenue 1 bubnmoreka [JOK
[OJIEN TTOCTOSHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1ojie. MarHuTHOE I10J1€
56 3eMIIM U €ro 3HaYeHUE JUIS KU3HU bubmmorexa [JOK
a https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
0 TeMe "DIEeKTPUIECKHUE 3aPSAIbL.
57 3apsHKEeHHbBIE TeJII)a A UX o ubmiorexa [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSHHBIN
AJIEKTPUYECKUM TOK"
58 Hrorosas KoHTpoOIbHAI paboTa ubmiorexa [JOK
p p https://m.edsoo.ru/ff0abeas
59 Pa6ora ¢ Tekctamu o Teme bu6mmorexa [IOK
"ITocTOSIHHBIN AJIEKTPUYECKHM TOK" https://m.edsoo.ru/ff0acdc6
OmnbIT OpcTena. MarauTHoOe MoJje
60 DJIEKT HEGCKI([)FO TOKa MarsurHoe bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld?
T10JIe KaTYIIKH C TOKOM
[IpuMmeHeHue HIeKTPOMarHuToB B
TexHuke. JJaboparopnas pabota bubnnorexka [JOK
61 " - 0.5 )
N3yyenne neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JI51 HA MPOBOJIHUK C TOKOM"
DNEKTPOBUTATEIH TIOCTOSTHHOTO
Toka. Mcronp3oBanHue
o bubmuorexa [JOK
62 AIEKTPOIBUTATENICH B TEXHHUECKHUX

yCTPOMCTBAX M HA TPAHCIIOPTE.
JlabopaTopHas pabota

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyrpoBaHU€e U U3yUEHHE
paboTHI JIEKTPOABUTATENS "

63

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHON MHIYKIUH.
[IpaBuio Jlenna

64

Dnekrporereparop. Criocoob
MOJTYYEHUS AIEKTPUIECKOIN
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJIeHUS"

66

KonTponbHas pabota mo teme
"JJIeKTpUUECKUE U MAarHUTHBIC
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

68

PezepaHbiii ypok. Pabora ¢
TEKCTaMH 110 Teme "MarauTHele
SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Tema ypoka Hata o0pa3oBaTe/ibHbIE
n/m yp Beero Kontpoasnbie | IlpakTnyeckue W3yueHus Y
padoThbI padoTbI pecypcbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubnmoreka [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TPSIMOTUHENHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [TpstmonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [HOK
JBIDKCHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
['paduk ckopoctu
JlaGoparopHas paboTa

7 "OmnpeneneHne yCKOpEHus Teja npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBM>KEHHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBobonHoe najenue tei. OnbIThl 1
I"anunes
PaBHOMepHOE BHKEHUE 110

9 oKkpyHocTH. [lepnon u yacrora 1 bubnnoreka [JOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 I{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1

11 IlepBeiit 3akoH HeroToHa. Bextop 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumorexa [IOK
PaBHoieiiCTBYyIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuoreka [JOK
Cyrnepro3unus Cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1ad Ha npuMeHeHUe bubmuoreka [IOK
3akoHOB Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuna
YIPYTOCTHY
. ﬂg6opaTopHaﬂ pabora Bubmorexa [IOK
(LTIPCICIICHIE JKECTIOCTH https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubmuorexa [JOK
18 Cuna Tpers https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 | "Onpenerertne rorpmmenta Bumoraxa LIOK
peAt ko https://m.edso0.ru/ff0af8be
TPEHMSI CKOJIbKCHHUS
| b e rove S BuGaionsa LOK
- YRPYTOCTH. https://m.edsoo.ru/ff0afb8e
TPEHHUS
22| marorem, Yexopenme craonmiors BuSmmorerca LIOK
’ p A https://m.edsoo.ru/ff0af044
TaeHUs
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['anaktuku"
24 Pemenne 3agau o teme "Cuna bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TSXKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHNYCCKaAA CKOPOCTh.

bu6mmoreka [IOK

25 HeBecoMocTh 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKH.

s | osamorno s e Bucmorera LOK

one TBepA https://m.edsoo.ru/ffOafe36
3aKPETUIEHHOW OCBhIO BPALLCHUS.
MowmenT cuibl. LlenTp TsxecTu
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCom0THO TBEPAOE TEIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKPEIUIEHHOW OCBhIO BPAILLCHHUS.
MowmenT cuibl. LienTp TsxecTn

o8 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cubl. LleHTp TsbxecT" https://m.edsoo.ru/ff0b02b4

| Homoroma s soomo oo Butmores 110K

. " A ' https://m.edso0.ru/ff0b0408
B3aumogeiictBue Ten
I Butmores 110K
. ¢ " ’ https://m.edsoo.ru/ffOb06ec
B3zaumogeiictBue Ten
Nmnynsce Tena. IMITynbsC CHIIBL.

31 3aK0H COXpaHEHUsI UMITYJIbCa. bubnuoteka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHICTBUE

32 Pemenwne 3agau mo Teme "3akoH bu6mmorexa [IOK
COXpaHEeHMs uMnynbca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHdpepenuus "PeakTuBHOE
JIBIJKCHHE B IPUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTh bubmuorexa LJOK

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af5f8
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PaboTa cHbI TSKECTH, CHIIBI

bubmuorexa [JOK

3 YIPYTrOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOThI CUIBI TPECHUS
IIPU PaBHOMEPHOM JIBUKCHHUH Teja
110 TOPU30HTAILHON TTOBEPXHOCTHY
37 CBsi3b 3HEPTUH U PaOOTHI.
[TorenuuanbHas SHeprus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yuenue bubnnoreka [JOK
3aKOHA COXPAHECHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHOE IBMIKEHUE U €T0 bu6mmoreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
12| Dumacnmie xoncGan ubmiorera LIOK
YHA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTu4yecKkuii U NpyKUHHBIN
MasiTHUKA
P e e B 10K
pHOA https://m.edsoo.ru/ffOb197a
NPYKUHBI ¥ MAaCCBI TPYy3a»
45 IIpeBpalienue 3HEpruu npu
MEXaHMUYECKUX KOJICOaHMUIX
P S — Butimoexa LIOK
peaiers proA https://m.edsoo.ru/ffOblaec
KoJie0aHUM MPY>KUHHOTO MAsITHUKAY
47 JlaGopatopHas pabora «IIpoBepka bubnuorexa [IOK

HE3aBUCHMOCTH NepuoJia KojaeOaHHi

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
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rpy3a, IOJBELIEHHOIO K HUTH, OT
MaccChl Ipy3a»

48

Mexanuueckue BoIHEL. CBOMCTBA
MexaHu4decKux BoJH. [IpononbHbie U
MOTIEPEYHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEPJIOM TEJIE.
CelicMHYECKHUE BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpakKeHHE 3BYKa

51

VYpok-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHdepenius "YabTpazByk u
UH(Pa3BYK B IPUPOJIE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "3aKOHBI COXPaHEHHS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKOHBI COXPAaHEHUS.
Mexannueckne KoneOaHusi ¥ BOJHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

58

Ypok-kondepentus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHKEe 3JE€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenue

bu6mmorexa [IOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TennedoHa"

https://m.edsoo.ru/ff0b2c6c

60

Pemrenne 3a1a4 Ha OIIpCACIICHUC
4aCTOThI U AJIMHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

61

DJIeKTpoOMarHuTHas IpUpoa CBETa.
Cxopoctb cBeTa. BonHoBbIe
CBOMCTBA CBETA

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Ucrounuku ceeta. [IpsMonuneitnoe
pacrpocTpaHeHUEe CBeTa. 3aTMEHUS
Connua u JIyHsl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPaKEHMsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCJIOMJICHUA CBCTA

bubmunorexa [JOK
https://m.edsoo.ru/ffOb3aea

65

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH yIiia
IPEJIOMIIEHHUS] CBETOBOIO JIyda OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-

nn

CTCKJIO

67

VYpok-koHpepeHuus
"cnonn30BaHue ITOTHOTO
BHYTPEHHETO OTPAKEHUS:
CBE€TOBO/JbI, OIITUKOBOJOKOHHAasA
CBs3B"

68

JIna3elr. OnTHYecKas CHIa JIMH3BI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b2c6c
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bubmuorexa [JOK

69 [TocTpoenue n3o0paxeHUi B JIMH3AX https://m.edsoo.ru/ffobd44a
JlaGopaTtopHnas pabota
20 "Onpenenenne HOKYCHOTO bubmmoreka [JOK
PacCTOSIHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoien J1H3b!1"
71 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak onruyeckas cucrema. bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo
3penusi. Kak coxpanuth 3peHue"
Pasnosxenue 6enoro cBera B CHEKTP.
74 Omneitel HetoToHa. CroskeHue bubnuorexa [JOK
CIEKTPaJIbHBIX 1[BeTOB. /lucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlabopaTtopHnas pabota "OMbITHI 11O
s | e erom cvers e B 10K
P " pelt https://m.edsoo.ru/ff0cOe2a
IpU UX HAOTIOACHUU Yepes
1IBETOBBIE QUIHTPHI"
VYpok-npaktukym "BoaHoBbIE
76 CBOIMCTBA CBETA: IUCIEPCHUS,
uHTepdepeHms u qudpaxnus'
77 Omnbitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJIeIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma
bopa
79 | arovow. Ksarm, Muneire uGanorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym "Halironenne bubmmoreka [JOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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CIEKTPOB UCITyCKaHMs"

https://m.edsoo.ru/ff0c1550

81 PanroakTHBHOCTD U €€ BUIBI bubmorexa LIOK
! ! https://m.edso0.ru/ff0c1672

82 CTpoeHue aTOMHOTO siApa. bubmuoreka [JOK
HyknonHast MoJienb https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
3oTomst https://m.edsoo.ru/ff0clal4

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PainoakTHBHbIC IpeBpaIieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacnana

86 }gaoiggsgl?:{eb}llg II//IIEJ'I eHUs B bubmorexa LHOK

5 yi i https://m.edso00.ru/ff0c2126
IPUPOJIC, MEIUIINHE, TEXHUKE
| St pe. o Bunionsa LOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET

88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pewmenue 3anay no reme "fAnepHbie
peakiuu"

90 Peakuuu cunTe3a u neneHus saep. bubnnorexka [JOK
Wctounuku sHeprun ComHIa v 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 sHepreTuka. JlercTBus
paZOaKTUBHBIX U3NTyYEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOIBHOM paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuorexa [IOK
DJIeKTPOMArHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIeHUS"

93 HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpenue, obo0IIEHHE.

bu6mmoreka [IOK

4 ?,Ia6°paT°prHe pa60njf Ho xypey 1 1 https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten
55 | pacacmmum nxascememnn s | 1 BuGmaorerca LIOK
p " f[ https://m.edsoo.ru/ff0c2572
110 TeMe "'TeroBbIe MPOUECCh
[ToBTOpenue, o6o0mmenue. Pemenne
96 pacyETHBIX U KaY€CTBEHHBIX 3a/1a4 1 bu6mmoreka [IOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaei"
57 | pacacmmmn nxascememmn s | 1 buGaorexa LIOK
P i ! " https://m.edsoo.ru/ff0c2b30
no reme "KIIJ[ anexkrpoycraHoBOk
98 | Taboparopme pasorsi mo kype ) ) Bumiorexa LIOK
i patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o | Moo dutnene pame | B LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUs B MEXAHHKE
100 | revcranm no reve KoseGamnn | 1 Bubmoreka L1OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
oy | mompeme sdobuene fomac | Butmores 110K
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOopenue, o6o0mmenue. Padora ¢
102 TekcTtamu 110 Teme "KBanToBas u 1
snepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh M3YUYCHHBIC ITOHATUSA

1.2

pa3indaTth ABJICHHUA 110 OIMHCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIAEIATH
CYIIIECTBEHHBIE CBOICTBA (MTpU3HAKK) (DU3HUYECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYWH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bU3NYEeCKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPU 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIPAKECHHE

1.6

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qyucjie€ W B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1auu B 1 — 2 #eWCTBHSI, UCHOIB3YSl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE yCIIOBUE, IOACTABIATH
¢uznyeckue BeJINYMHBI B POPMYJIbI M IPOBOJUTH PacuéThl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI peIlIeHHs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJTYYeHHON (U3NYECKON BETMUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHUU MCCIIEOBAHUS  BBIACIATDH
IpoBepsieMOe  MpEANoioXKeHHe  (TUIoTe3y),  paziuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pPe3ynbTaT, HaXOIUTh OIIMOKH B
XO0[€ OIIbITa, ACJIATh BHIBOJBI IO €0 pE3yjibTaTaM

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢usnueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIONIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyIOBaHUS, 3aIMCHIBATH X0 ONbITA U (OPMYIHPOBATH BHIBOJIBI

1.10

BBITIOJIHATEL MPAMBIC M3MCPCHUSA C HMCIOJIB30BAHUCM aHAJIOTOBBIX U




U(POBBIX MPHOOPOB, 3aMUCHIBATh MOKa3aHUS NMPHOOPOB € Yy4ETOM
3aJIaHHOW a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MCIONb30BAHUEM IMPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4e€OHOTO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJHATh U3MEPEHMUSI, CIIEAYs NPEUI0KEHHOMY IUIaHy,
bukcupoBaTh pPe3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, IENIaTh BBIBOIbI
10 pe3yJabpTaTaM UCCIEA0BaHUS

1.12

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
IPEJIOKEHHOW MHCTPYKIUU: NIPU BBIIIOJIHEHUU U3MEPEHUN COOMpPATh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOMU
BEJINYUHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢
71a060paTOPHBIM 000PYTIOBaHHEM

1.14

yKa3plBaTh NPUHIUMBI  JECHCTBUS NPUOOPOB M TEXHMYECKUX
YCTPOMCTB, XapaKTepHU30BaTh IPHUHLMIIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCTIONB3Yysl 3HAaHMA O CBOHCTBax  (PU3MYECKMX  SIBICHUA U
HE00X0AuMble HU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOAUTH MpHUMEPbl (HAXOAUTh HMH(OpPMALMI0 O MpUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacCHOCTH TMpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0pPOBbS U
cOOJII0JIEHHS] HOPM 3KOJIOI'MYECKOT0 TIOBEICHHUS B OKpY Karolllel cpesie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(i)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpoCcoOM, Ha OCHOBC
UMCTIOIIINXCA 3HaHUM H HYTéM CpaBHCHHUA PA3JIUYHBIX HCTOYHHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpasa SABJIACTCA HpOTHBOpeqHBOfI nin
MOXET OBITh HGHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBITIIOJIHEHUH yueOHBIX 3a1aHUI
HAayYHOTIONYJSIPHYIO  JIUTEpaTypy  (QU3WYECKOro  COAEpIKaHMS,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHTepHer, Bianersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HHPpOpMaLUK
13 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

COo3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIepKaHus, B TOM YHcCJe MyOJIMYHO JenaTh KpaTKHe COOOIIEHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCIEOBAaHUM, MpU 3TOM
IrPaMOTHO HCIOJIb30BAaTh W3YYEHHBIM MOHATUHHBIM ammapar Kypca
(buU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTaIluel

1.19

IIPY BBITIOJTHEHUH y4EOHBIX MMPOEKTOB M UCCIIEIOBAaHUIN pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JIEUCTBUH, aJI€KBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaIOIIHX




8 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1.1

HUCII0JIB30BAaTh IIOHATHUA

1.2

pa3jinyaTrb ABJICHUA IO ONMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JCMOHCTPUPYIOIHUX JAHHOC (1)I/I3I/ILI€CKOC SIBJICHUC

13

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpYXKaroIIeM MHUpEe, B TOM 4Hclie (U3HUYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKN) GUZNUICCKUX SIBICHUN

14

OMHKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PHU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, IPU ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEJIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIMYMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh  TpapUKd  HM3YYCHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H  3alHMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAYKCHHE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA
bu3nUYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTh HEJOCTATOK
JaHHBIX Il pelIeHHs 3aJadd, BbIOMpaTh 3aKOHbI M (OPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU
JAHHBIMU

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX METOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHN, BEIACIATH
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA
MPOBCACHWA UCCIICAO0OBAHM, 1CJI1aTh BIBObI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3myeckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUsl, ONMCHIBATh X0/ ONbITA M (HOPMYIUPOBATH BBIBOJIBI

1.10

BBINIOJIHATh MPSIMBIE U3MEPEHUS C MCIIOJIb30BAaHUEM AHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UIECKUX BEITUYHNH, CPABHUBAThH PE3YJIHTATHI
MU3MEpEeHUi ¢ yu€TOM 3a/IaHHOM a0CONIIOTHON MOTPEITHOCTH

1.11

MPOBOAWTHL  HMCCIEAOBAaHME 3aBUCUMOCTH  OJHOM  (PUBUUYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM TMPSIMBIX HW3MEpEHUIl:




IUTAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, CleAysd  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOJHIl U TPaduKOB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE
BEJINYUHBI

1.13

coOmonaTh MpaBWja TEXHUKUM OezomacHOCTH TpH  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

XapakTepu3oBaTh INMPUHUUIBI JACHCTBUS H3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHHMH U HEOOXoauMble
¢du3nyecKre 3aKOHOMEPHOCTH

1.15

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTaBISTh CXEMbI
ANEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LETIEeH

1.16

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpPUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i1 obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHUSI B OKPYIKAIOIIEH cpejie

1.17

OCYIIECTBIISATh OUCK MHPOPMAINU (PU3NUECKOTO COACPKAHUS B CETH
NHtepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUS
JIOTIOJTHUTENFHBIX HUCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUMBON MIIM MOYKET OBITh HEJOCTOBEPHOM

1.18

UCMOJb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HAy4dHO-
MOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COJAEp KaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTrs  npuémamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAILMU U3 OJIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE 1 KPATKHUE YCTHBIE COOOIEHUS,
0000m1as uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
COJepXKaHUsA, B TOM 4YHUCIE MYyOJIMYHO MPEACTaBIATh PE3YIbTATHI
MPOEKTHON WM HCCIEN0BATeNbCKOM JIeATENbHOCTH, IMpPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBINA ammapar Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIIJICHHE MPEe3eHTaluei

1.20

MIPU BBITIOJTHEHWH YUE€OHBIX MPOEKTOB M UCCIIEIOBAHUM (PU3NUECKHUX
MPOIIECCOB PACHpPEEeNITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU  3a7a4aMH, CJCAWTh 3a BBIMOJHEHHWEM TUTaHA
JEeUCTBUM UM  KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JIEITEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH
paspemnaTh KOHMOIUKTHI

9 KVIACC




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh M3YUYCHHBIC ITOHATUSA

1.2

pa3indaTth SABJICHHUA 110 OIMHCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CYyIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MUYECKUIl  CMBICA  MCIOJB3YEMBbIX  BEJIHWYMH,
0003HaueHHSI ¥ €AUHUIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapuKHd  HM3YYEHHBIX  3aBHCHMOCTEH
(bU3NYEeCKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (pU3MUYECKUE SIBICHUS M MPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKCHHE

1.6

OOBSICHATH (PU3MYECKHE MPOILECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BsSCHEHUE U3 2
— 3 JOrMYecKUX IIaroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBa
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHele 3afayd (ONMUparoIiuecs Ha CHCTeMy u3 2 — 3
YpaBHEHMI), HCHONB3Ysl 3aKOHBI W  (QOPMYIHbI, CBS3bIBAIOIINE
(du3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAOIUE HWIN
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOJUTH PACUETBI M OLICHMBATh PEATTMCTUYHOCTH
MIOJIyYEHHOT0 3Ha4€HUs (PU3MYECKOI BEJIMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bU3NUECKUX METOJIOB, HCIIONB3Ys ONMCAaHWE UCCIIEAOBAHMUS, BBIICTAThH
MpOBEPsieMOe TPETOJIOKEHHE, OIEHWBATh TNPABUIBHOCTh TOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUsSA, [I€NIaTh BbIBOJbBI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJCHHIA U OTTBITOB

1.9

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a
M3MepeHus (M3MEepUTENBHOT0 Ipubopa)

1.11

IMPOBOAWUTE HCCJICIOBAHUC 3aBHCHUMOCTEH (I)I/ISI/ILICCKI/IX BCJIIMYHUH C




WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUPOBATH PE3yJbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJC TaOIHIH
rpaduKoB, JeJlaTh BBIBOJIBI [0 PE3yJIbTaTaM HCCIEIOBAHUS

1.12

IPOBOAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHUs, Cleays MPeJJIOKEHHOW HWHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl ¢ YUETOM 3aJIaHHOW OTPENTHOCTH U3MEPEHUI

1.13

coOmofaTh MpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJIAHETapHAs MOJEIb aTOMa, HYKJIOHHAs
MOJI€JIb aTOMHOTO SApa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJIEHUM U HEoOXoIuMble
($u3nYeCKre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB U
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOCHUS U300paKEHUH B MJIOCKOM
3epKaJie ¥ COOMPAIOIIEH JIMH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecriedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U
COOJTIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEJCHHUSI B OKPYKAIOIIEH cpee

1.18

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WuTepHer, caMocTosTeNnbHO (OpMYIHpys IOMCKOBBIA  3ampoc,
HaXOJUTh IYTH  ONpPENENCHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
MHpOpPMAllMM Ha OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTENIBHBIX
HCTOYHUKOB

1.19

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSPHYIO JINTEPaTypy (GHU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiIageTh INpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

cO31aBaTh COOCTBEHHBIE IHUCHMEHHBIE U YCTHBIC COO6HI€HI/I${ Ha
OCHOBEe WH(POpPMAIlMU €3 HECKOIbKUX HMCTOYHHUKOB (PU3UUECKOTO
coJlepKaHusl, MyOJIMYHO TPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
HCCIIEIOBATEIIbCKOM  JEATEIIbHOCTH, NOpU  3TOM  IPaMOTHO
WCIIOJIb30BaTh N3YYEHHbBIN MOHATUHWHBINA anmapaT U3y4aeMoro pasjaenna
GU3MKK W COMPOBOXKIATh BBICTYIUICHHE TMpPE3CHTAlUEH ¢ y4ETOM
0COOEHHOCTEN ayJIMTOPUH CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHWH YUE€OHBIX MPOEKTOB W UCCIIENOBAHUM (PU3NUECKHUX
MIPOIIECCOB PACHPENENSITh 00sI3aHHOCTH B TPYNIE B COOTBETCTBUU C




IOCTAaBJICHHBIMHM  3aJadyaMM, CJICAUTb 3a BbIIOJHCHUCM IIJIaHA
JNEHCTBUH W KOPPEKTHPOBATh  €ro, aJcKBaTHO  OIICHUBATh
COOCTBEHHBIN BKJIa[ B ACATCIIbHOCTD T'pyIIibI, BBICTpanBaTh
KOMMYHHKATHBHOE  B3aMMOJICUCTBHE,  TPOSBISSL  TOTOBHOCTh
pa3peniath KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3zjiena

Kon
3JIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3MKA U EE POJIb B ITIO3HAHMM OKPYXXAIOIUIEI'O MHMPA

1.1

®usvka — Hayka O Ipupone. SIBineHus NnpupoIbl.
@usnyeckue SABJICHUA: MEXAHUYECKUE, TEIUIOBBIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

Ousnueckue BeMUYUHBL 3mepenue ¢u3ndeckux
BenuuuH. Pusnueckue mnpubopsl. IlorpemHocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

EcrectBeHHOHAYUYHBIN METOH TIO3HAHUA:
HaONo/IeHne, T[OCTaHOBKa HAYYHOTO  BOMpOCa,
BBIJIBKEHUE TUIIOTE3, SKCIEPUMEHT MO IPOBEPKE
TUNoTe3, 00bsICHEHNE HAOII0AaeMOTO SIBJICHHUS

14

Onucanne (PU3MYECKUX SABJICHUH C  ITOMOIIBIO
MoJelIen

1.5

[IpakTuueckue padbOTHI:

#i#Par###l3mMepenne pacCTOSHUIA.
##HPar##H#13mepenne 00bEMa )KUIKOCTH M TBEPIOTO
Tena.

#H#Par##H##0OnpeneneHue pa3MepoB MaJIbIX Tell.
###Par#t#13mepenue TeMIiepatypbl MpH MOMOIIH
KHUJIKOCTHOTO TEPMOMETPA U IATYHKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHWUN BEIIIECTBA

2.1

#HH##Par###CTpoeHne BenIecTBa: aTOMbI U MOJIEKYJIBI,
ux pasMepbl. OTBITHL, JOKA3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEIeCTBA

2.2

#i##Par#### ] pmokenne  yactuiy  BemiecTBa.  CBs3b
CKOPOCTH JIBIDKEHHUS YaCTHUI[ C TEeMIIepaTypOM.
BbpoyHoBckoe nBmxenue, muddysus

2.3

BzauMogeiicTBHe YacTHUIl BEIIECTBA: MMPUTKCHUC U
OTTAJIKUBAHHUC

2.4

#H##Par#t# ArperaTHbie COCTOSIHHS BEILIECTBA:
CTpOEHHE rasos, KUJIKOCTEN 51 TBEPABIX
(kpucTayinuecknx) Tel.  B3auMocBs3bp  MEXIY
CBOMCTBAaMM BELIECTB B  Pa3HBIX arperaTHbx
COCTOSIHHMSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHHUEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[IpakTuueckue padbOTHI:

##HPar###Ouenka auaMeTpa aToMa METOJIOM pPsIOB
(c ucmonmp3oBanuem doTorpaduii).

#HHPar##H#OnpITel IO HAOMIOZCHUIO  TEIUIOBOTO
paciipeHus ra3oB.

#HPar##H#OnpITel 0 OOHAPYXKEHHUIO JIEHCTBHUS CHUII




MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe NBIDKECHHUE. PaBHoMepHOE u
HEPAaBHOMEPHOE JIBUKECHUE

3.2

#H#Par###Ckopoctb.  CpemHsisi  CKOpPOCTh  MpHU
HEPaBHOMEPHOM JIBUKECHUU. Pacyér myTu u BpeMeHu
JBUKCHUS

3.3

SIBnenue nHepuuu. 3aKoH nHepuuu. Baumoneiicraue
TEl KaK IPUYMHA HM3MEHEHHsS CKOPOCTH IBUKCHHUS
Tes. Macca Kak Mepa HHEPTHOCTH Teja

3.4

#HH#HPar### Inoraocts BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEMa BelecTBa

3.5

Cuita xak XapaKTCPUCTHKA B3aUMOJACUCTBUS Tell

3.6

Cuia ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
MTOMOIIBIO JUHAMOMETPA

3.7

#HHPar###sIsnenue TaroreHus U cuia tsoxectd. Cuia
TSKECTH  HAa  JIpyrux IoiaHerax. Bec  rena.
HeBecomocTh

3.8

Cuna tpeHus. TpeHHE CKOJBXEHMSI U TPEHUE IMOKOS.
TpeHue B IpUpoe U TEXHUKE

3.9

#HH#Par###Cnoxxenre Cuj, HAMPaBJICHHBIX MO OJHOU
npsiMoi. PaBHOIEHCTBYIOIIAS CUIT

3.10

[IpakTuyeckue paboOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JABHXKEHHUS
(wapuka B JKUAKOCTH, MOJAETH DJIEKTPUYECKOIO
aBToMOOWIIE W Tak gainee). OmpeneneHue cpeaHeit
CKOPOCTH CKOJIbXEHHMS Opycka WIM IIapuka 10
HaKJIOHHOM IIockocTu. OrmpeneneHue MIOTHOCTH
TBEpaoro  Tena.  OmbITBI,  JI€MOHCTPUPYIOLINE
3aBUCHUMOCTh pacTskeHus (aegopmanuu) Mpy>KUHBI
OT IPUJIOKEHHOU CHJIbl. OTBITHI, JEMOHCTPUPYIOIINE
3aBUCHMOCTh CHUJIbI TPEHUS CKOJIBKEHMSI OT Beca Tena
1 XapakTepa CONPHUKACAIOINXCs TOBEPXHOCTEH

3.11

dusnuecKue SABJICHUS B IPUPOAE: IIPUMEPBI IBUKECHUS
C pPa3IMYHBIMU CKOPOCTAMH B KHUBOM M HEXKHUBOU
TIPUPOJIE, IEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHnueckue yCTpOWCTBA: JTUHAMOMETD,
IO IITATTHUKHA

JIABJIEHME TBEP/IBIX TEJI, JKUIKOCTEI 1 TA30B

JHaBnenue TBEpAoro Tema. CrocoObl YMEHBIICHUS U

4.1 yYBEJIMUYEHUS TaBICHUS

42 JlaBieHue Ta3a. 3aBHCUMOCTH JaBJICHUS ras3a oOT
00BbEMa, TeMnepaTypbl

43 [Tepenaya naBieHUs TBEPIBIMH TEIAMH, KUIKOCTSIMH
u rasamu. 3axkoH ITackans. [ITHeBMaTHUECKHE MAIIIUHEI

4.4 3aBHCHMOCTh JIaBIICHUSI JKHJIKOCTH OT TIyOWHBI.




I'mapocratuyeckuii  mapaaokc. CooOmaromuecs
cocynsl. ['mapaBinyeckre MeXaHu3Mbl

4.5

Atmocdepa 3emnm U  atMochepHOE JaBICHHE.
[IpuumHbl CylIEeCTBOBAaHUS BO3AYIIHOM 00O0JOYKH
3emun. OmneiT Toppuueinnu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUS OT BBICOTHI HAJ YPOBHEM
Mopst

4.6

N3mepenue atmocdeproro nasienwus. [Ipubopsr mis
M3MepeHust aTMOC(hEpHOro JaBJIeHUS

4.7

JleiicTBHe KHUAKOCTU M Ta3a Ha MOrPYKEHHOE B HUX
Teno. BertankupBaromias (apxumenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
o0béMa TOrpyXKEHHOW B JKUIKOCTH YacTH TeJja.
Omnpenenenne BbITATIKUBAIOIIEH CUIIbI, IEHCTBYOIIEH
Ha TeJo, MNOrpyXEHHOe B KUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHJIBL,
JEHCTBYIOLEN Ha TEJIO B JKUIKOCTH, OT MAaccChl Tela.
OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKMBAIOLIEH CHWJIbI, JECUCTBYIOLIEM Ha TEJNO B
KHUAKOCTH, OT 00bEMa MOrpYKEHHOH B JKUIKOCTbH
YyacTM Tejla M OT  IUIOTHOCTH  JKHUJIKOCTH.
KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBaHUE
JIOJIKU Y ONIpeJeICHUE €€ IPy30I0 bEMHOCTH

4.10

dusnueckue  SABICHUS B INPHUPOJE:  BIMAHUE
aTMOC(EpHOTO JaBIIEHUS HA IKHUBOW OPTaHU3M,
IJIaBaHUE PBIO

411

TexHuyeckue ycTpoicTBa: COOOIIAONIUECST COCYIBI,
YCTPOMCTBO BOJOINPOBOJIA, TUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOM
HAacoC, apeoMeTp

PABOTA, MOIITHOCTbB, SHEPT'U A

5.1 MexaHunueckasi paboTa

5.2 MexaHu4uecKkast MOIIHOCTD

53 IIpocTble MexaHH3MbI: pblYar, OJIOK, HaKJIOHHas
TUIOCKOCT. [IpaBmito paBHOBECHsI ppryara

5.4 [IpumeHeHue mpaBuia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuio» MexaHukd. Koaddumuent

5.5 MOJIE3HOTO  JEWCTBUS ~ MexaHu3MoB.  [IpocTeie
MEXaHU3MBI B OBITY M TEXHUKE

56 [lorennmaneHast HHEPrHUHM Tella, MOTHATOTO HaJ
3eMnéi

5.7 Kunernueckast sHeprust

5.8 ITonmHast MexaHn4eckas SHeprus. 3aKOH U3MEHEHUs U




COXPaHEHHS MEXaHHUYECKON SHepruu
[IpakTuueckue pabOTHI:
#H##Par#H##Onpenenenue paboTbl CHIIBI TPEHUS IPHU
PaBHOMEpPHOM JIBIDKEHHUHU Tejla MO TOPU30HTAIbHOM
59 nmoBepxHoCTU. VccienoBanue YCIOBUW paBHOBECHS
peryara. Msmepenune KIIJ[ HakIOHHON TIIOCKOCTH.
N3ydyeHne 3akoHA  COXpaHEHUS  MEXaHUYECKOU
SHEPrUM
510 Ouznyeckue SIBICHUA B MPHUPOJAE: pblYaru B Tele
' 4EeJI0BEKA
TexHuueckue yCTpOWCTBA: pblUar, IMOABHXKHBIM U
511 HENMOABW)KHBIA  OJIOKM, HAaKJIOHHAas1  IUIOCKOCTb,
MIPOCTHIC MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJEeP:KAHUSA
pa3jiena 3J1eMEeHTa
TEITUJIOBBIE ABJIEHU A
OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUU CTPOSHUsS BemecTBa. Macca W pa3Mepsl
' Moniekyn. ONbIThl, MOATBEPKIAIONINE OCHOBHBIC
TMIOJIO’KCHUSI MOJICKYJISIPHOKMHETUICCKOU TEOPUU
Mopnenu TBEPAOrO, KHUAKOTO W Ta3000pa3HOro
6.2 COCTOSIHUM  BEIIECTBA. Kpucrannuueckue  u
amop(HbIe Tena
OOBsicHEeHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX
6.3 Ten Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHOKHHETHICCKON TCOPHUH
6.4 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacipeHne u CKaTHe
5 6.6 Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JABM)KEHUS YaCTHII
Buytpennsis  sHeprusa.  CrnocoObl  U3MEHEHUs
6.7 BHYTpPEHHEH 2HEPIrHH: TEIIonepeiada U COBEPIICHUE
palboThI
6.8 Buns TerUIonepeadyn: TeIIONPOBOAHOCTD,
’ KOHBEKIIHSI, U3ITyUCHUE
6.9 KonwuecTBO  TemoThl. YenbHas TEIIOEMKOCTh
] BEIIeCTBA
6.10 TemiooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHE
' TEIUIOBOTO OanaHca
6.11 [lnaBiieHne W  OTBEpJACBaHHE  KPUCTALTUICCKHUX
' BEIIeCTB. Y AeNbHas TEIUIOTA MJIaBICHUS
6.12 [TapooOpa3oBanne u KoHjaeHcarus. Mcmapenue.
' Kunenne. VYnaenpHas Ttemiota mapooOpa3oBaHMs.




3aBUCHMOCTh TeMITEPaTyphI KUTICHUS oT
aTMoc(hepHOro TaBICHHUS

6.13

Biiaxxnocts BO31yxa

6.14

3H€pI‘I/IH TOIIJIMBA. yI[eJIBHaSI TCIJIOTA CTOPAHUA

6.15

[Mpuammmer  paboTel TemoBbix aBurarencii  KI1J]
TEIUIOBOIO ABHUTaTelNlsl. TeINIoBBIE JOBUTATEIIM U
3alIMTa OKPYKaKOLEH Cpeibl

6.16

3aKOH COXpaHEHUs M MpPEBpallleHHus DSHEpPruu B
TEIJIOBBIX ITPOLIECCAX

6.17

[TpakTiueckue paboThI:

HHHPar###OnbITel 0 OOHAPYXKEHHUIO JCHCTBHS CHII
MOJICKYJISIPHOTO MPUTSIKESHHUS.

H#HAH#Par###0nbpITl 110  BBIPALMBAHUIO KPHUCTAJUIOB
MOBapEHHO COM W caxapa.

#HHHPar###ONBITET 10  HAONIONEHUIO  TETUIOBOTO
pacuIMpeHust ra30B, JKUIKOCTEH U TBEPIBIX TEll.
###Par#H##0npenenenue  IaBiIeHUs  BO3ayXa B
OaJIJIOHE MITTPHUIIA.

H#HHAPar###0OMnbIThI, TEMOHCTPUPYIOIIHNE 3aBHUCUMOCTD
JABJICHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHUs WU
OXJIAXKICHUSI.

###Par### Iposepka TUIIOTE3bI JMHEHHOMN
3aBUCMMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTU B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  W3MEHEHHMs]  BHYTPEHHEH
SHEPTUH Tella B pe3ybTaTe TeIIonepeaayu u padboTsl
BHEIITHUX CHIIL.

###Par##ccnenoBanue sSBICHUS TEMIOOOMEHa MpHU
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
###Par##Onpenenenue KOJINYEeCTBa TEIIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM [UIUHAPOM.
###Par#H#0npenenenue  ynenbHOW — TEMIIOEMKOCTH
BEILIECTBA.

#H##Par###ccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###OnpeneneHne OTHOCUTENBbHON BIaKHOCTH
BO3/IyXa.

###HPar##Onpenenenue YAEIbHON TEMJIOTHI
TIJIaBJICHUS JIbJIA.

6.18

®dusnyeckue SBIECHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKEHME U KalWJUIAPHBIE SIBJIEHUS B IPHUPOIE,
KpuUCTaJIbl B mpupoje, wuznydenue CounHia,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHHe
pOChI, TYMaHa, WHesl, CHera.

6.19

TexHu4eckne yCTpOMCTBA: KalWUISAPBI, IMPUMEPHI
UCIIOJIb30BaHUs KPHUCTaJUIOB, KUJKOCTHBIN
TEPMOMETp, JAaTYUK TEMIEPATYpPBI, TEPMOC, CHUCTEMA
OTOILUICHUs  JIOMOB, T'MTPOMETPBI, ICUXPOMETD,




napoBasi TypOMHa, JBUTATEIh BHYTPEHHETO CrOPaHMUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE JIBJIEHW

Onektpuzanusi T1en. JIBa poma  3IEKTPUYECKHX

7.1
3aps0B
B3aumoneiictBue 3apspkeHHbIX Ted. 3akoH Kynona
7.2 (3aBHCUMOCTh CHJTBI B3aUMO/JICICTBUS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3apsIJI0B U PACCTOSIHUS MEKIY TEIAMU)
DneKTpuuecKoe noJe. Hanpspok€HHOCTD
7.3 anekTpudeckoro mnoisd. IlpuHnun cynepno3unuu
AIIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHbIN
7.4 ANEKTPUYECKUI 3apsn. Crpoenue aToma.
ITpOBOAHMKY M TUAJIEKTPUKH
7.5 3aK0H COXpaHEHUs AICKTPUUECKOTO 3apsiaa
76 DNEeKTpUYECKU TOK. YCIOBHS  CYHIECTBOBAaHUS
' AJIEKTPUYECKOr0 TOKa. MICTOYHMKHN OCTOSIHHOTO TOKA
JleficTBUSI ~ DJEKTPUYECKOTO  TOKa  (TEIUIOBOE,
1.7 XUMUYECKOE, MArHUTHOE). OJICKTPUYCCKUH TOK B
KUAKOCTSX M razax
78 Onektpuueckas uenb. Cuna Toka. DIJIEKTPUYECKOE
' HaIPsHKEHUE
79 ComnpoTuBieHne IIPOBOJIHUKA. VY aenbHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1 yyacTKa 1enu
711 [TocnenoBarenbHOE U MapalieIbHOE COEIUHEHHE
' IIPOBOTHUKOB
712 PaboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
' Jxoyna — Jlenna
713 DNeKTpUYecKre LenH U MOTPeOUTENN IEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3amblkanue
714 ITocrossHHBIE MAarHuTHI. Bzaumonencreue
' MIOCTOSIHHBIX MarHUTOB
715 MarnutHoe mnone. MarHutHoe mnosne 3eMiIM U €ro
' 3HAUYEHHME JUIs )KM3HU Ha 3emiie
716 Oneir Opcrena. MarHutHoe moOJE BJIEKTPUYECKOIO
' ToKa. [IpyuMeHeHune 37eKTpOMarHuToB B TEXHUKE
JlelicTBME€ MarHMTHOIO TOJISI HA MPOBOJHUK C TOKOM.
717 DNEeKTpOoABUTATED IIOCTOSIHHOTO TOKa.
' Hcnonp30BaHne 3JIEKTPOABUTATENIEH B TEXHUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE
718 Oneitel  @apages. SIBneHue  3IEKTPOMArHUTHOU
' nHaykiuu. [Ipasuno Jlenna
DIIeKTpOreHepaTop. Crioco0s1 MOJTYISHUS
7.19 NIEKTPUYECKOM  DHEPruu.  OJJIEKTPOCTAaHLIMM  Ha

BO300HOBJISIEMBIX MCTOYHHUKAX OHEPIrUun




7.20

[TpakTrueckue paboTHI:

OneITel 1O HAOMIONEHUIO  DJICKTPHU3AIMH  Tell
WHAYKIHUEN U TIPU COTIPUKOCHOBEHHUU.

UccnenoBanue AEMCTBUSL 3IEKTPUUYECKOTO TOJIA HaA
MIPOBOJAHUKH U TUDIICKTPUKHU.

COopka ¥ TpoBepKa padOTHI AICKTPUUYECKOHN Iern
MOCTOSTHHOTO TOKaA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.
WccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, HIYILIETO
4yepe3 pe3UCTOp, OT COINPOTUBICHHUS pe3ucTopa u
HaIPSKEHUS Ha PE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOIINE 3aBHCHUMOCTh
AIIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI,  TUIOIIAQAM  TIONEPEYHOTr0  CEeUeHus U
Marepuana.

[IpoBepka mpaBuiia CIOXKEHUS HAMPsDKEHUH TMpU
MOCJIEIOBATEIILHOM COCIMHEHUU JBYX PE3HUCTOPOB.
[IpoBepka mpaBuia  Ansd  CWIBl  TOKa  TpHU
napauieIbHOM COCTMHCHUH PE3UCTOPOB.
Onpenenenne  pabOTBl  JJIEKTPUUECKOTO  TOKA,
uaymero 4epes pesuctop. OmnpeneneHre MOITHOCTH
AIIEKTPUYECKOTO TOKA, BBLIETSEMOM Ha pEe3UCTope.
HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, HIYILIETO
yepe3 JIaMIIOYKy, OT HamnpsOKeHUsT Ha  HEW.
Omnpenenenne KIIJ[ narpeBarens. HccnenoBanue
MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB
npu uxX oO0beAMHEHHH W pazieneHuu. MccienoBanue
JEUCTBUSI  DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
cTpenky. OnbIThl, JTEMOHCTPUPYIOLIME 3aBHCHUMOCTb
CHJIBI B3aMMOJICUCTBHS KATYIIKA C TOKOM U MarHuTa
OT CWJIbI TOKa M HANpaBlE€HUs TOKAa B KaTyIIKe.
N3ydenune neicTBUSI MAarHUTHOTO MOJISI HA TPOBOJIHUK
¢ TokoM. KoHcTpyumpoBanue u wusydeHue pabOTHI

BIEKTPOABUTATEISA. H3mepenne KIIJg
ANEKTPOJIBUTaTE€NbHON  yCTaHOBKH. ONBITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMATrHUTHOMN

HHAYKOHUU: HCCICIOBAHUC W3MEHEHUH 3HA4YeHHs U
HaIlpaBJICHHUA WHAYKIIMOHHOTO TOKA

7.21

dusnyeckre SBICHUS B MPUPOJIE: IIIEKTPUUYECKUE
SABJICHUS B arMocdepe, dIIEKTPUUECTBO IKUBBIX
OpraHM3MOB, MarHuTHOe TMojie 3eMiH, Japeiid
IIOJIFOCOB, POJb MAarHUTHOTO MOJIA IS KU3HU Ha
3emJie, TOJISIPHOE CUSIHUE

7.22

TexHUUecKre yCTpOICTBA: ANEKTPOCKOMN, aMIIEPMETP,
BOJBTMETP,  PEOCTAT, CUETUMK  DIECKTPUUYECKOU
SHEPIHUH, 3JIEKTPOOCBETUTEIbHBIE MIPUOOPHI,
HArpeBaTEeNbHBIE  DJIEKTPONpHOOpHl  (TIpUMEpHI),




AIIEKTPUYECKUE TPEJOXPAHUTEIHN, DJIEKTPOMArHmr,
AJIEKTPOJIBUraTeNb IOCTOSHHOIO TOKa, TI'€HEpaTop
MIOCTOSTHHOTO TOKa

9 KJIACC
Kon Kon
pasjiena eMOHTA [TpoBepsieMbIe 7IEMEHTHI COIEPIKAHUS
MEXAHUWYECKUE SBJIEHUA

8.1 Mexanuueckoe JIBUKEHHE. MarepualibHas TOYKa.
Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPsSMOIMHENHOE TBUKEHHE
###Par###HepaBHOMEpHOE MPSMOJIMHEHHOE

8.4 newxkeHne. CpenHsis 1 MTHOBEHHasi CKOPOCTh Teja
IIPY HEPABHOMEPHOM JIBUKCHHUH

85 Yckopenue.  PaBHOYCKOpPEHHOE — NPSIMOJIMHEHHOE
JIBUKCHHC

8.6 #HHPart##CsoboauHoe najnenue. Onbitel [Nanunes
#H#Par###PaBHOMEPHOE IBMKEHHE 110 OKPYKHOCTH.

8.7 [lepuon u yactoTta oOpaieHus. Jlunelinas u yrimonas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE

8.8 IlepBsiit 3akoH HploTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akoH HeloToHa

8 8.11 HiHPar### [puHIMIT CyTIepIIO3UTINN CHIT

8.12 Cwia ynpyroctu. 3akoH ['yka

8.13 ###Par#H###Cua TpeHMsl: cula TPEHUS CKOJIbXEHUS,
CHUJIa TPEHHUS TTOKOSI, IPYTHE BUJIbI TPEHUS

8.14 #HH#Par###Cuna  TSHKECTH UM 3aKOH  BCEMUPHOT'O
TATOTEHUsS. Y CKOpEeHue CBOOOIHOTO MaJIeHUs

8.15 JBuxenne mnaHer Bokpyr Connma. IlepBas
KOCMHYecKasi CKopocTb. HeBecoMoCTh 1 neperpys3ku

816 Pa?HOBecne MarepuaibHON TOUYKH. AOCOIIOTHO
TBEPAOE TEIIO
#H##HPar#t#PaBHOBecHe TBEPAOTO Tela c

8.17 3aKpEIUIEHHOW OChIO BpamieHus. MOMEHT CHIIBL.
I{enTp TsKECTH

818 Nmnynsc Tena. M3menenue wumnyinbsca. HMmmyibsc
CHTBI

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 H#iHPar###PeakTHBHOE IBIKEHHIE

8.21 Mexanudeckas paboTa U MOITHOCTh

8.22 Pabora cun Tsxkectu, ynpyroctu, TpeHus. CBs3b




SHEPTUH U PaObOTHI

8.23

[ToreHnmanbHass JHEPrusi Teja, MOIHATOTO HAJ
MOBEPXHOCTHIO 3eMJIU

8.24

IloTeHnmanpHas YHEPrus CKATOU NPYKUHBI

8.25

#H#Par###Kunetnueckas osueprusi. Teopema o
KMHETUYECKOU SHEPruu

8.26

#HH##Par###3akon COXpaHEHUs MEXaHUYECKON
SHEPTUU

8.27

[TpakTuyeckue pabOTHI:

OnpeneneHne  CpeaHEH  CKOPOCTH  CKOJIBKCHUS
Opycka WM JBWKCHHS IIApUKa I10 HAKJIOHHOM
wiockocTd. OrmpeieneHUe YCKOPEHHUs Telna IpHU
PaBHOYCKOPEHHOM  JIBUXKCHMH [0  HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWDKEHHMHM  0€3  HavajabHOMN
CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIUM NPU PABHOYCKOPCHHOM
JBW)KEHUHU 0€3 HaYaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHUEC
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccienoBanue  3aBHCHMMOCTH CUJIBI  TPEHHUS
CKOJIbXKCHUST OT CHJIBI HOPMaJbHOTO JIaBJICHUSI.
Onpenenenre Kod(hUIMEHTAa TPEHUS CKOJIbKCHUS.
Onpenenenne XECTKOCTU Npyx)uHBL. OmnpesaeneHue
paboThI CHIIBI TPEHHS TPH PABHOMEPHOM JIBUYKCHUHU
Tela o TOPU30HTATBHOMN MMOBEPXHOCTH.
OnpeneneHre pabOThI CHIIBI YIIPYTOCTH MPH MOABEME
rpy3a C HCIOJB30BAHWEM  HEMOJBIDKHOTO U
MTOJBMXKHOTO OJIOKOB

8.28

du3znueckue SBICHHUSI B npupoac: MNpHIIMBBI U
OTJIMBBI, JBWXXCHHUEC IIJIIAHCT ConHeyHOH CHUCTCMBI,
PCAKTUBHOC IBUKCHUC )XMBBIX OPIaHN3MOB

8.29

TexHu4yeckue yCTpOMCTBA: CIMAOMETP, NATYUKHU
ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 11 BOJIHBI

KonebarensHoe JIBUJKCHHE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KoNeOaHWil: mepuojl, 4YacTora,

aMIUINTY1a

MareMaTuyeckuii ¥ IPYXKUHHBIM ~ MasTHUKHU.
9.2 [IpeBpamienrie  »Hepruv  MpU  KojeOaTeIbHOM

JIBHKEHUH
93 3aryxatomue Konedanus. BeinyxkaeHHble KonebaHusl.
' Pe3onanc

Mexannyeckne BOJIHBL. (CBOICTBA MEXaHMYECKHUX
9.4 BosIH. [IpononbHBIE M momnepeuHble BOJHBL. JlyinHa

BOJHBI U CKOPOCTb €€  pacupoCTpaHEHUs.




MexaHudeckue BOJIHEI B TBEPIIOM Telle,
CEUCMUYECKUE BOJIHBI

9.5 3ByK. [’ poMKoOCTb U BbICcOTa 3BYKa. OTpa’keHUE 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTuyeckue pabOTHI:
OnpeneneHue 4YacToThl W Ilepuoja KojieOaHui
MaTEMaTUYECKOI0 MasiTHUKA.
OnpeneneHue 4YacToThl W Iepuoja KojieObaHui
NPYKUHHOTO MasiTHUKA
HccnenoBaHue 3aBUCHUMOCTH IEpHOAA KoJeOaHUit
9.7 MOJIBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBaHue 3aBUCHUMOCTH IEpHOAA KoJeOaHUit
IPYKMHHOI'O MasTHHUKAa OT Macchl Ipysa. IIpoBepka
HE3aBUCHUMOCTH  Nlepuoja  KosiebaHuit  rpysa,
MOJIBELLIEHHOTO K HUTH, OT MaccChl Ipy3a U )KECTKOCTH
OpYy)XUHBL. M3MepeHHe yCKOpeHHs CBOOOIHOTrO
NaJICHUs
@dusnyeckue SBIEHUS B MPUPOJE: BOCIPUATUE
9.8 3BYKOB JXKMBOTHBIMH, 3E€MJIETPSICEHHE, CelicMUYEeCKHe
BOJIHBI, IIyHAMH, 9XO
99 TexHu4eckue yCTpPOMCTBA: 3XOJIOT, HCIIOIb30BAHME

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

101 ONEeKTpOMarHUTHOE  Moje.  DJIEKTPOMarHUTHbIE
BOJIHBI. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkaJia 3JIEKTPOMAarHUTHBIX BOJH

103 DnexkTpoMarHuTHas npupoja cera. CKopocTh cBeTa.
BoJsiHOBBIE CBOMCTBA CBETA

10 [TpakTyeckue paboOTHI:

10.4 N3yuenne CBOMCTB JJIEKTPOMAarHUTHBIX BOJH C
MOMOII[HI0 MOOUJIBHOTO TenedoHa
dusnueckue sBIEHHS B IPHPOJE: OHOIOTHYECKOe

10.5 JNeiCcTBHE  BUAMMOIO,  YIbTPapHOJIETOBOIO U
PEHTTEHOBCKOTO M3J1y4eHHUN

106 TexHuueckune yCTpOWCTBA: HCIIONb30BAHNE
AIIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA
11.1 JlydeBas monens cBera. MIcTOUHMKM cBeTa
11.2 [TpsamonnHETHOE pacIpOCTPAHEHUE CBETA
11 113 Otpaxenne cBera. Ilimockoe 3epkao. 3akoH

OTpaKEHMsI CBETA

114 IIpenomiienne cBeTa. 3aKOH MPEIOMIIEHHS CBETa.
[TosiHOE BHYTpEHHEE OTpakKeHHE CBETa

11.5 JIunza. Xop nyyen B IMH3E




116 OnTuueckas cucrema QoroanmnapaTa, MUKPOCKONa U
' TEJIECKONA
117 I'maz kak onruyeckass cucrema. biauM3opykocTs U
' JTAIIbHO30PKOCTh
Pasnoxxenne Oemoro cBera B cHekTp. OINBITHI
11.8 Heiotona.  CrioxkeHHE  CHEKTPaJIbHBIX  IIBETOB.
Hucnepcus cBera
[TpakTueckue paboThI:
#H#Par###lccnenoBanue 3aBUCUMOCTH yria
OTpakKeHMsI CBETOBOTO JIyya OT yIJia MaJeHusl.
H##HPar#H#113yuenne XapakTepUCTUK H300pakeHUs
peaMeTa B INIOCKOM 3epKalie.
#H#Par###lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jyya OT yrja MaJeHus Ha
TPaHUIE «BO3YX — CTEKIION.
11.9 .
###Par#t# lonyuenne u300paKeHUIl € MOMOIIBIO
coOMparoIIel TUH3HI.
###Par#H#Onpenenenne (QOKyCHOTO pacCTOSHUA U
ONTHUYECKOM CHJIBI COOMpAIOIIEH JTMH3bI.
HAHAPar##ONbITEL 0 pa3NoXKEeHUIO OeNoro cBeTa B
CIIEKTP.
#HH##Par###OnbITHI 110 BOCIIPUATHIO IIBETA MPEAMETOB
IIpH UX HAOIIOJCHUH Yepe3 IBETOBbIC (DHIIBTPHI
dwusndeckue sIBICHUS B Npupoje: 3atMenns CoaHIa
11.10 u JlyHbl, 1BeTa Tel, ONTHYECKHE SBICHUS B
atMocdepe (uBet Heba, pedpakiys, pagayra, MUPaK)
11.11 TexHudyeckne  yCTpOWCTBA:  OYKH,  IEPUCKOI,
' dboToanmapar, ONTUYECKHUE CBETOBOJIBI
KBAHTOBGIE SABJIEHUA
121 OmnswiThl Pesepdopna u mnanerapHas MoAeNnb aTroMma.
' Monens aroma bopa
192 Ucnyckanue u moryomnieHue cBerta atoMoM. KBaHTHI.
' JInHenyaTele CueKTphl
12.3 PannoaktuBHOCT. Asib(a, 6eTa- 1 raMMa-u3IydeHus
124 Ctpoenue aroMHoro sapa. HykioHHas Mozenb
' ATOMHOTO siipa. M3oToms!
12 125 PannoakTrBHBIE MPEBpAIICHHUS. [Tepuon
' IoJIypacnasa aTOMHBIX sJIep
12.6 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsA0BOTO
' Y MAaCCOBOT'0 YUCE
127 DHeprus CBsi3U aTOMHBIX sifep. CBsi3p Maccel U
' SHEPTUH
128 Peaknmm cuHTe3a W jgeneHUs sjgep. VICTOUHHKH
' sHepruu CosiHIA U 3BE3]
12.9 SnepHas oHepreruka. JledcTBHE pPaaMOaKTHUBHBIX
' W3JTydeHUH Ha JKUBBIC OPraHU3MbI




12.10

[TpakTrueckue pabOTHI:

HaGmroieHne CIJIOMHBIX U JIMHEHYAThIX CIEKTPOB
U3JTY4CHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTuBHOTO (OoHA

@usnueckue SBICHHUS B IPUPOJAE: ECTECTBEHHBIN
pasMOaKTUBHBII ¢oH, KOCMHUYECKHE  JIy4H,

12.11 PaaMOaKTUBHOE M3JyYCHUE NMPUPOIHBIX MUHEPAJIOB,

HeﬁCTBHe PaaruOaKTHBHBIX I/ISJ'Iy‘ICHI/Iﬁ Ha OpraHu3m
YCJIOBCKA

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
VHIMBUAYAJIBHBIN 103UMETp, KaMepa Buiibcona

ITPOBEPAEMBIE HA OI'3 1O ®U3NKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBbI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoro 0a30BOro ypoBHsI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
TpeOGoBaHUA NPOrpaMMbl OCHOBHOI0 00111ero oopazosanust Ha ocHoBe ®I'OC

[lonumanue ponu (GU3MKM B HAYYHOM KapTHHE MHpA;
c(OpPMUPOBAHHOCTh 0A30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU
CBSI3H M TIO3HABAEMOCTH SIBIICHUI IPUPOJIBI, O POJIU IKCIIEPUMEHTA
B (Qu3uke, o cucremooOpasywomied poin (U3MKK B pPa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTWH, 00 SBOJIIOLUHU
(hU3UYECKUX 3HAHUM U UX POJIU B LIETIOCTHOM €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
¢GU3MKOB B pa3BUTHE  HayKu, OOBSICHEHHE  IPOILIECCOB
OKpY’KaloIIero MUpa, pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUA O BUJAAX MaTepuu (BELIECTBO U MOJIE), O JABMKEHHM KaK
crocobe CyIIeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYJISIpHOU
TEOPUM CTPOEHUs BEIIECTBa, O (PU3MUYECKOW CYIIHOCTH SIBJICHUH
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIOBBIX, OJOJICKTPOMArHuTHBIX U
KBAaHTOBBIX); yMEHHE pa3iIuyaTh SBJICHHUS IO ONHCAHUIO MX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, J€MOHCTPHUPYIOIIUX
JaHHOE (PU3MUECKOEe SBJICHHE; YMEHUE PACIO3HABAThH MPOSBICHUE
HU3YUYCHHBIX q)HBI/IquKI/IX SIBJICHUH B OKpYyXaromeM MUPE, BbIACIIAA
UX CyIIECTBEHHBIE CBOMCTBA (IPU3HAKH)

Brnanenue ocHOBaMu TMOHATHUHHOIO amnmnapara U CUMBOJIUYECKOTO
s3bIKa (DU3UKH ¥ UCTIOJIb30BAHUE WX JIJIS pelIeHUsl YIeOHBIX 3a/1a4;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, PU3NYECKUE SBICHUS U
MPOIIECChI, HCMIOJB3yd (yHIAMEHTATbHBIE W AMIUPHUYECKHE
3aKOHBI

YMeHHue OIMCHIBaTh HN3YUCHHBIC CBOMCTBa Tel H (bl/ISI/I‘-ICCKI/IC
ABJICHUA, UCITOJIB3Ys (bPISI/I‘IeCKI/Ie BCIIMYHHBI

Bnagenne ocHoBaMM METOJIOB HAY4YHOI'O IIO3HAHUA C y‘-IéTOM




coOmoleHnsi  TIpaBWJ  OE€30MMacHOTO  Tpyaa:  HaOJIOJCHHUE
(U3NYECKUX SIBIICHHIMA:

YMEHHE  CaMOCTOATEJBHO  COOMpaTh  JKCHEPUMEHTAIbHYIO
YCTAHOBKY M3 JaHHOro Habopa 000OpynOBaHMS IO WHCTPYKIIWH,
ONHKCBHIBATh XOJ OIbITa U 3alUCBhIBaTh €ro  pe3yJbTaThl,
(hopMyIHpOBATH BHIBOAKI;

IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpPEHHUH (PU3NYECKUX
BEIMYUH: YMEHHE IUJJAHUPOBATh HU3MEPEHUsS, CaMOCTOSTEIbHO
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY IIO HHCTPYKIIHUHU,
BBIUUCIIATh 3HAUYEHHUE BEJIMYMHBI M AaHAIM3MPOBATH TOTY4YECHHBIC
pe3yabTaThl C Y4ETOM 3aJaHHOW IOTPELIHOCTH Pe3yJbTaTOB
U3MEPECHU;

IIPOBEICHUE HECIIOKHBIX HKCHEPUMEHTAJIbHBIX MCCIIEOBAHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPHUMEHTAIBHYIO YCTaHOBKY U
IPOBOJIUTh  MCCJIEIOBAHME IO MHCTPYKLHUM, IPEJICTABIATh
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUC TAOJIUI] U
rpadMKOB, Y4YUTHIBATh IOTPELIHOCTH, JeJaTb BBIBOABI I10
pe3yabpTaTaM HCCIIeJOBAHUS

[lonnmanue XapakTepHbIX CBOMCTB  (U3MYECKUX  Mojejel
(MarepuanbHas TOYyKa, aOCOJNIOTHO TBEPLOE TEJIO, MOJEIU
CTPOEHHMS I'a30B, )KUJIKOCTEN U TBEPABIX TeEJl, MJIAHETApHAsT MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOIO $/Jpa) U YMEHUE NPUMEHATh
uX JUIs1 00BsICHEHUS] (PU3HUECKUX MPOIIECCOB

YMmenne o0bACHATh (PU3NIECKUE MTPOIECCH] U CBOMCTBA TEJI, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YAaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBCHHBIC
CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4YeHHbIE CBONCTBA
(bu3nuecKux SBICHUN, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTHU U
MOZEJIN

YMmenue pemarb pacu€THble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCTIONB3ysl 3aKOHBI W (OpMyIbl, CBsI3bIBAIOIIKME (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIIUCBIBATh KPATKOE YCIOBHUE 3aJayu,
BBISIBIIATh HEJIOCTAIOIINE JTAHHBIE, BRIOUPATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble st €€ pelIeHHs, HUCIOIb30BaTh CIPaBOYHBIC
JIAaHHbIE, TPOBOAUTH PACUETHI W OLCHUBATh PEATUCTUYHOCTH
MOJIYYEHHOTO  3Ha4yeHWs  (U3MUECKOH  BETHYMHBI; yMEHHE
OTIPENIETATh Pa3MEPHOCTh (PU3MUECKOM BEIIMYUHBI, MOTYy4YEHHON
IIpY PELICHUH 3a]1a4

YMeHue XapakTepu30BaTh IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4HCJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJOTMYECKHUX IPOLECCOB M0 UX OMMCAHUIO, UCIIOJIb3YS 3HAHUS
0 CBOMCTBax (hM3MUYECKUX SIBICHUNH M HEOOXoIuMble (hHU3HUECKHE
3aKOHOMEPHOCTH

10

YMeHue HCIoNb30BaTh 3HAaHUS O (U3MYECKHX SIBICHUSX B
MOBCEIHEBHOM JKM3HM g oOecnedeHrs Oe30MacHOCTH MpH
oOpamieHUn ¢  OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTpOICTBAaMH, COXpPaHEHUS 3JI0pOBbS M COOJIOJEHUS HOPM
JKOJIOTHUYECKOI0 IOBEIEHUs B OKPYXKAIOLICH cpele; NMOHUMaHue
HE00XO0JIMMOCTH NMPUMEHEHUS TOCTHKEHUN (PU3UKK M TEXHOJIOTHH




JJI palfiOHAJIBHOT'O IMTPUPOJOITI0JIE30BaHN A

11

OneIT moucka, mpeodpazoBaHusi U MpeacTaBieHHs] WHGOpMaLUU
(GU3NYECKOTO COJEepKAHUSA C HCIIOIB30BAaHHEM HH()OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHi; yYMEHHE OLICHHUBATD
JOCTOBEPHOCTD MOIY4eHHON WH(POPMALIUK HA OCHOBE MMEIOLIHXCS
3HAHUW M JIONOJHUTENbHBIX MCTOYHHUKOB, YMEHHE HCIOJIb30BaTh
IpU  BHINIONHCHUHM y4YEOHBIX 3aJlaHUNl  HAay4HO-TIOMYISIPHYIO
TuTepaTypy (PU3MUECKOro coAepKaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcel  cetu MHTepHer; BnajeHue 0a30BBIMH  HABBIKAMHU
npeoOpa3oBaHus MHGOpPMAIMU U3 OJHOW 3HAKOBOW CHCTEMBI B
JPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE
cO00IIeHUs] HA OCHOBE MH(OPMAIMK U3 HECKOIBKUX HCTOUHUKOB

IHEPEYEHbB 3JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kona IIpoBepsieMblii DJIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe pABumxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCHUTENBHOCTD JBHKCHUS
PaBHOMepHOe U HepaBHOMepHoe ABuxkeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMEpHOE NpsAMONMHENHOE BH)KEHHE. 3aBUCUMOCTh KOOPJAWHATHI TeJa
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKCHHUS:
1.3 1) =Xy TUJ
I'padviky 3aBUCHMOCTH OT BpEMEHH MAJIsi MPOEKIMH CKOPOCTH, MPOCKIIMH
MepeMenieHus, MyTH, KOOPJAMHATHl TPU PABHOMEPHOM MPSIMOIUHEHHOM
JIBUYKEHUH
3aBUCHMOCTh KOOpPAMHATHI TeJla OT BPEMEHHM B Clyuyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBH>KCHHUSI:
2
-Sx':r} =1'.|;|: *f_ax * £y
&
@opMynbl Uil TPOEKIMHN MEPEMEIIEHUs, MPOEKIIMH CKOPOCTH U MPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
— r_’
14 Sx (r)_vﬂr ‘t+a, '?"
U.\'(I) =Upy T4, T,
a.(r)=caonst,
Uy — U = 201“51'
I'paduku 3aBUCUMOCTH OT BpEMEHHU MJisi MPOEKIIMH YCKOPEHHS, MPOCKIUU
CKOPOCTH, MPOEKIMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHETHOM JIBVDKCHHUH




CBoOoanoe maaenune. Dopmysibl, ONMHUCHIBAIOIINE CBOOOIHOE TMaJeHUE Teja
10 BepTUKAIU (ABM>KEHHE TeJla BHU3 WU BBEPX OTHOCUTEIHHO MOBEPXHOCTH

1.5 3emnn). I'paduiku 3aBUCHMOCTH OT BpPEMEHH ISl TPOSKIMH YCKOPEHUS,
MPOEKIIUH CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM TaJeHHHM Teja IO
BEPTHKAIH
CKopocTh paBHOMEPHOTO JIBIXKEHHUS Tella MO OKpY:KHOCTH. HampasieHnue
CKOpPOCTH.
dopmyna 1 BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH M HEPUO]
oOpareHus:

_ ImnR
T
LentpoctpemutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTENBHOTO
16 yckopeHus. opmyina Juist BBIYMCIEHUS YCKOPEHUS:
. 3
a._ = v_
R
®opmyna, cBsI3bIBaIOIIasl EPUOJT U YACTOTY OOpalCHHUS:
V= 1
T
Macca. [InotHocTh BemecTBa. @opmyra /it BHIYUCIECHUS TUIOTHOCTH:
_m

17 P=v

1.8 Cuna — BekTopHas usndeckas BenuurHa. CloxeHue cui

1.9 SABnenune nnepiuu. llepssiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:

F=m-d

1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JICHCTBYIOLIEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11 Fy y=-F
Tpenue nokos u TpeHue cKoibkeHus. Dopmysa sl BHIYMCIECHUS MOy
CUJIBI TPEHUS CKOJIbKEHUS:

F_=u-N
1.12 =t
113 Hedopmanus Tena. Ynpyrue u Heynpyrue aedopManuu. 3aKOH YIpYyrou

nedopmanuu (3akoH ['yka):




F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My -HlA
F —_ G - —_‘—
'L
1.14 Cuna 1spKecTH. Y CKOpeHHe CBOOOIHOIO MaJeHHUS.
dopmya [yl BBIUACIEHUS CUIIBI TSXKECTH BOJIM3M MOBEpXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYnHa.
1.15 D=mi
Nmnynbe cucremsl Ten. M3menenne umiynbsca. IMITynbC CUiibl
3aKOH COXpaHEHMsI UMITYJIbCA [l 3aMKHYTOM CHUCTEMBI TE:
1.16 D=nyly U, =const
PeaktnBHOE NBH)KEHUE
Mexanunueckas padora. @opmMyia /151 BBIYUCICHHS paOOThI CHUJIBI:
A=Fscosu
Mexannyeckast MOIHOCTb:
1.17 {
N==
I
Kunernueckas u noreHuanbtas sHeprusi. @opmyia asis BIYUCICHUS
KMHETUYECKOW dHEPIuu:
2
-
E =—
2
1.18 Teopema o knHeTHUECKOU YHEprun. Popmyra s BEIYMCICHUS
' MOTEHLIMAJIbHON PHEPTUHM TENA, OJHATOTO
Haj 3eMEi:
E p=m gh
MexaHnnyeckas SHEeprus:
E=E.+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyra s 3aK0Ha
COXpPaHEHHUs MEXaHMYECKOM 3HEepPTuu B OTCYTCTBHE CUJI TpeHUs: E = const.
IIpeBpanieHne MeEXaHN4YECKON YHEPT UM NTPH HATMYUH CUJIBI TPEHUSL.
1.20 IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Peruar. MomentT cwtsl: M - FI.




VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
ITonBrxHEIN 1 HenoABWKHBIH Otoku. KITJI IpoCcThIX MEXaHU3MOB
2
n= A]mnazm
‘4'3&1'1:311333&3

1.21

JlaBiieHne TBEPAOTO TENA.
dopmyra 1715 BBIYUCIICHUS JaBICHUs TBEPAOro Tena:
F
P==-
JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
®dopmyra 715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

3akon [lackans. ['mapaBnuyeckuii npecc

1.23

3akon Apxumena. DopMmyna ISl ONPEACIICHHUS BBITAIKUBAIOIICH CHIIBL,
JCUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WIIH ra3:

F_ﬂ._I:m. = ng

VYcaopue ninaBanus teia. IlnaBanue CYZ0B M BO3AYXOILJIAaBAHUEC

1.24

Mexanuueckue konebOaHus. AMIUIMTYJA, MEPUOJ] U YacToTa KoJeOaHH.
dopmyiia, cBI3bIBAIOLIAS YACTOTY U NEPUOJT KOJIeOaHUI:

1.25

MareMaTtnueckuii U NpPYKUHHBIA MasTHUKH. lIpeBpaimeHue sHepruu Inpu
K0J1e0aTeIbHOM JIBUKEHUU

1.26

3aTYXElIOH_[I/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJiebanus. Pe3onanc

1.27

Mexanudeckue BOJHBL. [Ipo1obHBIC U TIOTIEPEYHbBIC BOJIHBI. J[7IMHA BOJIHBI U
CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh 1 BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOI BOJIHBI Ha TPaHMIIE
nByx cpell. MHdpa3Byk u ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEAOBOM CHUJIIbI; KECTKOCTH
NPYXUHBL; KO3((UIIMEHTA TPEHUS CKOJBXXEHUs; Pa0OThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpeHEN CKOPOCTH JABMKEHHUS OpYyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUU MO HAKIOHHOM MJIOCKOCTH; YacTOTHI U
nmepuoaa Koyie0aHWHA MAaTeMaTHYeCKOr0 MAasTHHUKA; YacTOThHl W TepHojIa
Kosie0aHUl TPYXMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HEMOJBIKHOrO 0JioKa; pabOThl CHJIBI YHPYroCTH NpPU TMOABEME Ipy3a ¢




MIOMOILBIO TOJIBMYKHOTO OJI0KA.

HccnenoBanune 3aBUCMMOCTH apXHMEJOBOI CHIIBI OT 00b&Ma MOrpy:KEHHOU
4acTH Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHMCHUMOCTH BbITAJIKMBAIOLICH
CWJIBI OT Macchl TE€Ja; CHJIbl TPEHUS CKOJBXKEHHSI OT CHJIbI HOPMajbHOI'O
JABJICHUA M OT pPOJa IIOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HUKAIOIICH B
Npy)XHHE, OT CTENEeHH Ae(opManuy NpyKUHBI; YCKOpEHHsI Opycka OT yria
HaKJIOHA HampaBJIAOLIEH; MepuoAa (4acToThl) KoleOaHUM HUTAHOIO
MasTHUKA OT JUIMHBI HUTH; Nepruoja KoJieOaHuil Npy>KHHHOTO MasiTHHKA OT
Maccel Ipy3a M JKECTKOCTH NPYXKHMHBI; HCCICIOBAHUE HE3aBUCHUMOCTH
nepuosia KosiebaHWH HUTSHOTO MasTHHKa OT Maccel rpys3a. IIpoepka
YCJIOBUSI PABHOBECHS pblyara

Qusuueckue sA6neHus 6 npupooe. TPUMEPbl IBMKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOW M HEXMBOM NIPUPOAE, NECUCTBUE CUIIbI TPEHUS B
IIPUPOJE U TEXHUKE, NMPWIMBBI U OTJIMBBI, JIBWXKEHUE IIaHeT COJIHEUHOU

1.30 CUCTEMBI, PEaKTHBHOE JBI)KCHHUE >HMBBIX OPraHU3MOB, pbIYarud B TeJe
YeJIOBeKa, BIUSHUE aTMOC(HEPHOIo JIaBJCHUS Ha )KMBOW OpPraHu3M, IJIaBaHHE
pBIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYCCKHE
BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea. CMAOMETp, JATUUKH MOJIOKEHHUs, PACCTOSHUS U
YCKOpPEHUS, IUHAMOMETp, IMOAIIUITHUKHA, PAKEThl, pblYar, MOJBIKHBIA H

131 HETIOJIBM)KHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIC MEXaHU3MbI B OBITY,

' COOOIIAIOIITUECS COCY/IBI, YCTPOHCTBO BOJIOTIPOBO/IA, THAPABIHUECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, DXOJIOT,
WCIIOJIb30BaHUE YIbTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHM A
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJISIPHO-KUHETHUECKONH TEOPHH CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIAOTO, JKUIKOTO U Tra3000pa3HOTO COCTOSTHHMA
BemnecTBa. Kpucrammmdeckue u amopdHbIe Tea

99 JlBwkeHne dacTul] BemiecTBa. CBS3b CKOPOCTH JBHKCHHS YaCTHI[ C

' TeMreparypoil. bpoynosckoe aBmxenue, nuddys3us

2.3 CMaunBaHUE U KaNWUISIPHBIC SBICHUS

2.4 TemnoBoe paclIMpeHne U CKaTHe

2.5 TemioBoe paBHOBECHE

26 BuyTpennss sneprusi. Pabota u Teruionepenada Kak CrocoObl M3MEHCHHUS

' BHYTpPEHHEH YHepruu

2.7 Bune! Teronepenayn: TeMI0NPOBOIHOCTD, KOHBEKIIHS, U3ITy4YEeHUE
Harpeanne u oxnaxaenwe Ten. KoaudecTBO TEIUOTHL. Y aenabHas
TEIJIOEMKOCTh:

2.8 - )

O=cm(t,—1,)
3aK0H COXpaHEHHS SHEPTrUU B TEIUIOBBIX MpOIEccax. YpaBHEHUE TETIOBOTO
Oaianca:
2.9
Q1 _Qg +..=0
2.10 Vcnapenue u xonaeHcaius. V3MeHeHue BHYTPEHHEH SHEPruu B MpOIECcce




UCTapeHus: W KOHIeHcaluu. KuneHue S>KUAKOCTH. YJenbHas TerioTa
napoo6bpasoBanus: L = Q/m

2.11 BraxxnocTh Bo3Iyxa
[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH SHEPruu MpH
IUIABJIEHUU U KPUCTAJUIM3ALMU. Y AeNIbHAs TEIUIOTA [IJIaBICHUS:
2.12 . 0
l'"'\-:_
m
BHyTpeHHs »Heprusi cropaHus TOIUIMBA. YJelbHas TEIUIOTa CrOpaHus
2.13 tormBa: q = Q/m
2.14 [Tpunnuns! pabots! Terosbix nurateneii. KI1J1 rennosoro asurarens
IIpaxmuueckue pabomul
WN3mepenue  yneiapbHOW  TEMIOEMKOCTH  METANIMYECKOTO  IMIIMHIPA;
KOJMYECTBA TEIUIOThl, IIOJIyUEHHOTO BOJONH KOMHATHOM TeMIEpaTyphl
(bUKCUpOBaHHONW Macchl, B KOTOPYIO OIYIIEH HAarpeTblii MHIUHAP;
2.15 KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HarpeThIM LWJIMHIPOM, MOCIE ONMYCKAHMS
€ro B BOJly KOMHATHOHN TeMmIepaTyphl; OTHOCUTEIBHON BIAKHOCTH BO3/1yXa;
YAEIbHOM  TEIUIOThl  IUIaBlieHUs Jipjaa. MccienoBaHue — U3MEHEHMS
TEMIIEpPaTyphbl BOABI MPU PA3THUHBIX YCIOBUSX; SBIECHUS TEIIooOMeHa MpHU
CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOJABL; IPOLECCa UCIAPEHUS
Qusuyeckue A6n1eHUs 6 npupode: TOBEPXHOCTHOE HATSKEHHE U
216 KaNMWJUSIPHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITYUCHHE
' Connia, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
Texuuueckue  ycmpoticmea: — KaNWULIPbl, TPUMEPbl  UCHOJIB30BaHUS
217 KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETp, JaT4YUK TEMIIEpaTyphbl, TEPMOC,
' CHUCTeMa OTOIIEHHUSI JIOMOB, TUTPOMETPHI, MICUXPOMETp, MapoBas TypOHHa,
JIBUTATENIb BHYTPEHHETO CTOPaHUs
3 DJIEKTPOMATHUTHGLIE ABJIEHUA
3.1 Dnektpusanys Ten. JIBa Busa dIeKTpUIECKUX 3apsiioB
3.2 BsaumoneiictBue 3apsokeHHbIX Tesl. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI YJICKTPHUIECKOTO 3apsijia
34 Onextpuueckoe mnojie. Hampsx€HHOCTh 3nekTpuueckoro mousd. I[lpunHnmn
' CYNEPIO3UIMHU AIEKTPUUYECKHX Mol (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snextpuyeckux 3apsnoB. J[eHCTBHE 3IIEKTPHUUYECKOrO MOJS Ha
' AJIeKTprUecKue 3apsapl. [IpOBOTHUKN M TMDIIEKTPUKH
[TocTtossHHBIN 35IeKTpUYECKU TOK. JleHCTBUS 3yekTpuyeckoro Toka. Cuna
Toka. Hanpsiokenue.
3.6 I=g/t,U=A/
37 DNEeKTpUUECKOEe COPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:

R =pl/S




3akon Oma mis yyactka snekrpuueckon mernu: | = U/R

3.8
[TocnenoBarenbHOE COCTUHEHUE TIPOBOIHUKOB:
e TT—TT T. p_
I :I'}-. '[r —'[rl _'[r"}-. R_R]. _R-}
3.9 [TapannensHOE COeTUHEHNUE TPOBOJHUKOB PABHOTO COMPOTHBIICHUS:
U=U;:;I=I+1;:R=—.
] - ST 2
CwMmelanHble COeTMHEHHS TTPOBOTHUKOB
310 Pabota u momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
1
311 Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE TMOJIE MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHWH
) MAarHUTHON MHAYKIIMHU
313 MarauTHoe II0JIE IIOCTOSIHHOIO MarHuTa. B3anmMoneicTBHE MOCTOSHHBIX
' MAarHuTOB
3.14 JleficTBe MarHUTHOTO TT0JISI Ha MPOBOJHKUK C TOKOM
3.15 OnbiTel @apanes. SABneHue snexkTpoMaraiuTHoM uHAYyKIMu. [Ipasuno Jlenna
Ipakmuueckue pabomol
W3mepenne 3IEKTPUYECKOTO  COTMPOTHBIICHUS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnemoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IIPOBOJIHHKE
(pe3ucropbl, JaMIodyka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3.16 3aBUCHMOCTH COIPOTUBIICHUS OT JUIMHBI TPOBOJHHUKA, TUIOMIATU €T0
MOTIEPEYHOT0 CEUYCHUS U YJEIbHOTO COMPOTUBIICHUSI.
ITpoBepka MpaBUIIa IS ANEKTPUUIECKOTO HATPSDKESHUS npu
MOCIE0OBATEIbHOM COEAMHEHUU TPOBOJHUKOB; TpaBHIIA JUIS  CHIIBI
ANEKTPUYECKOTO TOKa TP [MAPAUICIIBHOM COCIUHEHUH IPOBOJIHHUKOB
(pe3ucTophl U TaMIOYKa)
Qu3zuueckue s61eHUs 68 npupode. DIEKTPUYECKHE SBICHHUS B aTtMocdepe,
3.17 ANIEKTPUYECTBO JKMBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jpeud
TIOJIFOCOB, POJIb MATHUTHOTO TIOJIS AJIs1 )KM3HU Ha 3emiie, OJISIPHOE CHSTHHE
Texuuueckue ycmpoucmea: SIEKTPOCKOI, aMIIepMeTp, BOILTMETP, peocTar,
CUETUMK DJICKTPUYCCKOW DHEPTHH, JJICKTPOOCBETUTEIIBHBIE TPHOOPHI,
3.18 HarpeBaTelbHbIE AJIEKTPOIIPHOOPHI (mpuMepsI), AIIEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHHUT, JJICKTPOIBUTATEh ITOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHeIE BOJHBL. [1Ikana 3neKTpOMarHUTHRIX BOJTH
3.20 JlygeBast monens cBeta. [IpsMonnHeiiHOe pacpoCcTpaHeHHe CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio




3.22 [Tpenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jlucniepcust cBera

JIunza. Xop nyyeit B uH3e. DOKYCHOE pPaCcCTOSAHME JIMH3BL. ONTHYEeCKas cuia

3.24 mmusel: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl

Ipaxmuueckue pabomol

#H##Par###l3mMepeHne ONTUYECKON CHIIBI COOMpAroIIeil JTUH3BI; (POKYCHOTO
paccrosiHus coOuparomieil JTUH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpPOB
npeaMera u n300pakeHwus, KOria IpeMET PacIoOkKEeH B IBOMHOM (OKYycCe),
3.26 MOKa3aTessl MPEIOMIICHHS CTEKIIA.

#H##Par###lccnenoBanne cBOMCTBA U300paKEHUS, TTOJIYYCHHOTO C IIOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHUsT (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBHCUMOCTH yIJIa TIPEJIOMIICHHS CBETOBOTO JIyda OT yIJia MMajeHus Ha
TPaHUIE «BO3JTYX — CTEKIIO»

Qusuueckue aenenus 6 npupoode: 3arMmenus ConHua u JlyHbl, 1Bera Tel,

3.27
ONTUYECKUE sBJIeHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.98 Texnuueckue ycmpoticmea: O4YKH, TEPUCKOI, (oToamnmapar, ONTHYECKHUE
CBETOBOJIBI

4 KBAHTOBBGIE ABJIEHU A

41 PagnoaktuBHOCT. Aub(a-, Oera-, ramma-usinydeHus. Peakuuu anbda-u
Oera-pacrana

492 OmneiTel Pesepdopna mo paccesHuro anbda-gacturl. [lmaHerapHas Mojenb
aTroma

4.3 CocraB aroMHOTO sipa. M30TO1bI

4.4 Ilepros monypacnaga aTOMHBIX sIEp

4.5 S nepHbie peakiy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MACCOBOTO YUCEI

Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHBIH paAMOaKTUBHBIN (OH,
4.6 KOCMHMYECKHE JIyYH, PaJMOAKTHUBHOE W3JIy4YEHUE MPUPOIHBIX MHHEPAIOB,
JEHCTBHE PaJOAKTUBHBIX U31y4YEHUN HA OPraHU3M YEI0BEKa

Texnuueckue ycmpovicmea: CHEKTPOCKOI, WHAMBHUIYAIbHBIM J103UMETD,

4.7
kamepa BuibcoHa, siepHasi sHEpreTuka

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®uszuka: 7-i kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 3-€ u3aHue, nepepaboTaHHOe
[epoimkun .M., IBanos A.U. Axunoneproe o6miectBo «M3natensctBo «IIpocBenienue»
» ®uszuka: 8-i kinacc: 0a30BbIN YpOBEHb: YUEOHHK; 3-€ U3/1aHue, IepepadoTaHHOe
[epoimkun .M., IBanoB A.U. Axunoneproe o6miectBo «M3natensctBo «IIpocBenienue»
» ®uszuka: 9-i knacc: 6a30BbIN YpOBEHb: YUEOHHK; 3-€ U3/1aHue, epepadoTaHHOe
[epoimkun .M., I'yraux E.M., ViBanoB A.U. u 1p. AKMOHEpHOE 00111€CTBO
«M3narensctBo «lIpocsemenne»

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA




IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmnoreka LIOK



