MyHununajbHoe 010/:KeTHOe 00111e00pa3oBaTe/ibHOEe YUpeKIeHne

CepenxkunHckasi cpeanss 001meodpazoBaTejJbHasi IMIKOJIA

PABOYAS ITIPOT'PAMMA

yueOHbIi ipenMeT «@u3nka. ba3oBblil ypoBeHb)

JUIsl ydamuxes 7 — 9 Kj1accoB

Cpoku ocBO€HHS Nporpammsl-3 roja

c.Cepenxuno 2023 rog



INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no u3mKe Ha ypOBHE OCHOBHOTO 001Ier0 0Opa3oBaHus COCTaBIEHA HA OCHOBE MOJIOXKECHUN
U TpeOOBaHU K pe3yjbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30oBaTENIbHOM MPOrpaMMbl,
npeacraBieHHbx B PI'OC OO0, a taxxke ¢ yu€tom deaepanbHOil paboueil mporpaMMbl BOCITUTAHUS U
Konnenmun npenogaBanus yaueOHoro npeamera « Dusuxay.

Conepxanue mporpamMmbl 10 (U3MKE HANpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAaIOIIMXCS W OPraHu3alvi0 H3ydyeHus (QU3MKU Ha JEesATENbHOCTHOW ocHoBe. B
mporpaMMe o (pu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeaMeTa B peanusalu TpeOoBaHUM
®I'OC OOO k muaHupyeMbIM JIMYHOCTHBIM M METAalpeJAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHs.

[IporpamMMma mo ¢gu3MKe ycTaHaBIMBAET paclpeaelieHue y4eOHOTro MaTepuana 1o rogam ooydeHus (1o
KJlaccaMm), IpeajaraeT MPUMEPHYIO IOCIEA0BAaTEIbHOCTh H3YYEHHS TEM, OCHOBAHHYIO Ha JIOTMKE
pa3BUTHA IPEIMETHOTO COAECPKAHUSI U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Iporpamma o ¢usuke pazpaboTaHa c LEIbI0 OKa3aHUS METOJAMYECKOI MOMOIIY YUUTEIO B CO3JaHUU
paboueii MporpaMMsbl MO y4eOHOMY MPEAMETY.

duszuka SBISETCS CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY
¢du3nyecKkue 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB W SIBJICHUH, W3yd4aeMbIX XWUMHUEH, OHMOJIOTHEH,
acTpoHOMHUeH U (u3nueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTHHY MHPA,
IpeocTaBisgeT Hanbosee siCHbIe 00paslibl MPUMEHEHHsI HAyYHOI'0 METO/la IO3HaHUs, TO €CTh CIlocoba
MOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MHUPpE.

OpnHa U3 riaBHBIX 3a7ad (U3MUECKOro OOpa3oBaHUSA B CTPYKType oOIiero oOpa3oBaHUS COCTOUT B
(bopMHPOBAHNUHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3znku Ha 6a30BOM YpOBHE IMpPEANOJaracT OBJAJACHUE CIEIYIOIMMH KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

L4 HAay4YHO 00BACHATH SIBJICHUA,
L4 OLICHUBATHb U TIOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUAA;
L4 HHTCPINPECTUPOBATL JAHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA MMOJIYUYCHHWA BBIBOAOB.

enn wm3yueHuss (pu3MKKM Ha ypoOBHE OCHOBHOTO o0mIero ooOpaszoBanusi ompeneneHbl B Konuenuu
npernofaBaHus ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTEeNbHBIX OpraHu3anuax Poccuiickoit
®denepannu, peaqu3yroMX OCHOBHbIE 00111e00pa3oBaTe/ibHbIe MPOTrPAMMBbI, YTBEPKIEHHON pelieHueM
Konnernn MunucrepctBa npocBenierus: Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r. Ne
[1K-4BH).

Hean nzyvyenus pU3NKu:

. npuoOpeTeHne HMHTEepeca M CTPEMJICHHS OOYYaromMXCsd K HAYYHOMY HW3YYECHUIO MPUPOIBL,
Pa3BUTHUEC UX HHTCIUVICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI>1;

o pa3BUTHE TMPEACTABICHUN O HAYYHOM METOE MO3HAHUS U (HOPMHUPOBAHHE UCCIICOBATEIHCKOTO
OTHOIICHHS K OKPYXKaIOIIWUM ABJICHUAM,

o (dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yabTaTa U3y4YeHUs] OCHOB CTPOCHHSI MATEPUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

° (dopMHpoBaHUE TMPENCTaBICHUH O posiu (PU3MKH AN pa3BUTHs JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHil;

o pa3BUTHE TPEICTaBICHUN O BO3MOXHBIX cepax Oymymied nmpodeccuoHaIbHON IeATeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MMOATOTOBKA K JaJIbHEHIIIEMY OOYUYECHHIO B ’TOM HAIPaBJICHUH.



JlocTikeHne ATUX IeJedl mporpaMMbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a4ay:

. npuoOpeTeHne 3HAHWA O JUCKPETHOM CTPOSHHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

o NpHOOpEeTEHNE YMEHHUI ONMUCHIBATH W OOBSCHITH (DU3MUECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJyYECHHBIX 3HAHH;

J OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX PAcCUETHBIX 3a7a4 C MCIOJb30BaHUEM (U3HUECKUX
MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

o pa3BUTHE YMEHUH HAOIIOAATh IPUPO/IHBIC SIBIICHUS M BBITIOIHSTH OIBITHI, Ta00paToOpHbIe paboThI
Y SKCIIEPUMEHTAIIbHBIC UCCIICIOBAHUS C HCIIOJIB30BAHUEM H3MEPUTEIBHBIX TPHOOPOB;

o OCBOCHHUE MTPUEMOB paboThI ¢ HHPOpMaNHe PU3NIECKOTO COACPKAHMSI, BKIIOYast HH(OPMAITHIO
O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAJIU3 U KPUTHUECKOE OIICHUBaHUE WH(OPMAIIHH;

o 3HAKOMCTBO CO cdepamu MpodecCHOHALHON eATSIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JIOCTIKEHHSIX (PH3UUECKON HAYKH.

Ha usyuenue ¢usnku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOI'O 00II€ro 00pa3oBaHusi OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeINI0), B 8 ki1acce — 68 yacoB (2 yaca B HezIelN0), B 9 kiacce —
102 Jaca (3 Jaca B HEJIEII0).

[Ipennaraemeiii B mnporpamMmme 1o (Qu3MKe TMepeueHb TabopaTOpHBIX pabOT U  OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, YIUTENb JeJacT BBIOOpP MPOBEICHUS JTa00pATOPHBIX PabOT M OMBITOB C
y4€TOM HWHIWBHAYAIBHBIX OCOOEHHOCTEH OO0y4Yaromuxcs, CHUCKA SKCIEPUMEHTAIBHBIX 3aJaHuM,
MpearaéMbiX B paMKaX OCHOBHOTO TOCYJJapCTBEHHOTO IK3aMeHa o (pHu3uKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoze. SBieHus npuponsl. OU3NUYECKUE SBICHUA: MEXaHUYECKUE, TEILIOBBIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuuyuH. Pusmyeckue npubopsl. [lorpemnocts
n3MepeHuil. MexayHapoaHasi CUCTeMa €IMHULL.

Kak ¢usuka u npyrue ectecTBEHHbIC HAYKU U3y4aloT Npupoy. EcTecTBeHHO-HAYyYHBINH METO TO3HAHUS:
HaOJI0ZICHNe, MMOCTaHOBKA HAy4YHOT'O BOIPOCA, BBIIBIDKCHHE THIIOTE3, SKCIEPUMEHT IO IPOBEPKE
TUIO0TE3, 00BSICHEHHE HA0JF01aeMOr0 siBieHus. Onrcanue GU3nIecKuX sBICHUH ¢ MTOMOIIBI0 MOJICIICH.

/emoncmpayuu.
1. Mexanudeckue, TeIIOBbIC, JEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
2. duznyeckue mMpruOOPsI U IPOIISAypa MPSIMBIX H3MEPEHUH aHAIIOTOBBIM M IU(PPOBBIM TPHOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIBLHOTO PHoopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MabIX TE.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPATYPHI.

oukwNeE

IIpoBeneHne UCCIENOBAHUA IO IPOBEPKE TMIOTE3BI: JAIBHOCTH IMOJETA IIAPUKA, MYLIIEHHOIO
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOoJIblIIe BHICOTA MTyCKa.

Pa3nea 2. IleppoHavyanbHbIe CBEICHHS 0 CTPOCHHMH BELECTBA.

CTpOGHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX pPa3MCpPhI. OHI)ITBI, JOKa3bIBAOIHNE JTUCKPETHOC CTPOCHUC
BELICCTBA.

JIBmkeHne uactul BemiectBa. CBA3b CKOPOCTH JBMKEHMS 4YacTUL[ C TeMieparypoil. bpoyHoBckoe
nBkenue, MMdpdysus. BzaumoseiicTBue yacTull BeIeCTBa: MPUTIKEHUE U OTTAIKUBAaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAJUTMYECKUX) TEJ.
BzanmocBs3n MCXKOY CBOMCTBaAMH BCIICCTB B Pa3HbIX arperaTHbIX COCTOSAHUAX u nx
aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Ha6nronenne OpoyHOBCKOTO JBHKEHUS.

2. Hab6nronenue nuddysun.

3. Hab6nronenue siBneHnii, 00BACHSIONTUXCS MPUTSHKEHUEM WA OTTAJIKMBAHWEM YacCTHI] BEIIECTRA.
Jlabopamopuvie pabomul u onvimol.

1. Orenka auamMerpa atoMa METOAOM PsiIOB (C UcToNib3oBaHueM (hoTorpaduwii).

2. OMnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:keHHue U B3auMo/ieilicTBHE TeJl.

Mexanunueckoe aBumxeHue. PaBHoMepHoe u HepaBHOMepHOe ABuxkeHue. CkopocTh. CpeaHsisi CKOPOCTh
[P HEPABHOMEPHOM JBHKEHUU. PacuéT myTH U BpeMEHU IBUKCHUSL.

SIBnenune nHepMu. 3aKOH HHEPIMHU. B3anMoieiicTBre Te Kak MPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa HHepTHOCTH Tena. [ImoTHocTh BemiecTBa. CBSA3h MIIOTHOCTH C KOJUYECTBOM
MOJIEKYJ B €IUHUIIE 00hEMA BEIIECTBA.



Cuna kak xapakTepucTUKa B3aumojaeicTBus Ten. Cuiia ynpyroctyd M 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIIbIO IMHAMOMETpA. SIBJIeHHE TATOTeHUS U cuia TsbkecTd. Cuiia TsSHKeCTH Ha Apyrux riaHeTax. Bec
tena. HesecomocTs. CiioxkeHue cuil, HAIIpaBJICHHBIX 110 OJHOM npsiMoi. PaBHoaelcTByIomas cuit. Cuna
TpeHus. TpeHue CKOIbKEHUs U TpeHUE oKos. TpeHue B Ipupo/ie U TEXHUKE.

Hemoncmpayuu.

HabGmronenrne MexaHu4ecKoro JBUKEHHUS Tea.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBUKEHHUS.

Habmtoienue siBieHUsI UHEPIIUH.

Habmroienue n3MeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEII.

CpaBHeHuE Macc M0 B3aUMOJICHCTBUIO TEI.

o vk wnNpeE

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.
Jlabopamopuvie pabomsl u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlanee).

2. Omnpenenenue cpeiHel CKOPOCTH CKOJBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOM MIO0CKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTsoKeHUs (aedopmaruu) MpYyKUHBI  OT

IIPUIIOKEHHOMN CHUIIBL.

5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHs OT Beca Tella U XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJl, AKUIKOCTEH U ra3oB.

Hasnenune. CiocoObl yMEHBLIEHHS M yBEITUUEHUS 1aBiieHus. J[aBneHue ra3a. 3aBUCUMOCTD JIaBJIEHUS ra3a
oT o0béMa, Temmneparypbl. Ilepenaua naBiaeHus TBEPABIMU TENaMH, KUAKOCTSIMHM U Ta3aMHu. 3aKOH
[Tackansa. IlHeBMaTMyeckue MalIMHBL.  3aBUCUMOCTh  JIaBJI€HHUS  KUJIKOCTHM  OT  IJIyOUHBI
I'unpocraTtuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBanueckie MeXaHU3MBbl.

Atmocdepa 3emau 1 atMocepHoe naBiaeHue. [IpuunHbI CylecTBOBaHUs BO3IYITHOW 000I0YKH 3eMJTH.
OmnbiT Toppuuennu. M3mepenne atMocepHOro aBieHUs. 3aBUCUMOCTb aTMOC(EPHOTo JaBJIEHUsS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 1 n3MepeHust aTMoc(hepHoro JaBiaeHuUs.

JleiicTBHE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumMeaoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

2. [lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

3. Coo0mraronyecs: CoCy/Ibl.

4. I'mnpaBnnueckunii npecc.

5. [TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YACTH Tela U IUIOTHOCTH
JKHUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BEITECHEHHOMN MKUJKOCTH.

8. VcnoBue mniaBaHus TeN: IJIaBAHWE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOUIEHHUS

TUTOTHOCTEH TeJla U KHUIKOCTH.
Jlabopamopmuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOrpyKEHHOM B AKHUIKOCTh YacTH TeJa.
2. OnpeneneHre BRITATKUBAIONIEH CUJIIBI, IEUCTBYIONIECH HA TEJI0, MOTPYKEHHOE B KUIKOCTD.
3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIBI, ACHCTBYIONIEH HA TEJIO B dKUJKOCTH, OT MacChl

TEIa.



4, OnbITHl, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIIKMBAIOIIECH CHUJIbI, JEUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.

5. KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHUE JIOAKM U ompeneneHue €
rpy30H0AbEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs peruara. [lpumeHnenue
MpaBujia paBHOBECHS pbluara K OJoKy. «3osoToe mpaBmio» MexaHuku. KIIJ[ mpocThiX MexaHW3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunermueckas W mnoTeHIMaibHass sHeprus. lIpeBpaileHue oJHOTO BHAA
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHUsS SHEPTUU B MEXaHUKE.

/emoncmpayuu.

1. [Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Ornpenenenne pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBJKCHHMH Telia 10 TOPU30HTAIBHON
MMOBEPXHOCTH.

2. HccnenoBanue ycaoBui paBHOBECHUS pblyara.

3. N3mepenune KIIJ] HaKI0OHHOM TIIIOCKOCTH.

4. N3yuenue 3aKoHa COXpAHEHUSI MEXaHUYECKOM SHEPI M.

8 KVIACC

Pa3nen 6. TenyioBbie ABJIEHHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO--KMHETHUYECKON TEOpUU CTPOEHUs BellecTBa. Macca U pa3mepsl
aTOMOB M MOJIEKYJ. OMBITBHI, TOATBEPKIAIONINE OCHOBHBIE TOJIOKEHUS MOJCKYJISIPHO-KMHETHYECKOM
TEOPHUH.

Mopnenu TBEPIOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSIHUI BemiecTBa. Kpucrannnyeckue u amopdHbie
tena. OObsACHEHHE CBOWCTB ra3oB, KUAKOCTEHW M TBEPIBIX TNl Ha OCHOBE MOJIOXKEHUU MOJEKYISpPHO-
-KHUHETUYECKOU Teopur. CMauMBaHUE U KAWILISIPHBIC ABJICHU. TerIoBoe paclIupeHue 1 CKaThe.
Temmepatypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TEIMJIOBOTO JABUKEHUS YacTHUI]. BHYTpeHHSST SHEPTHS.
CriocoObl M3MEHEHUs BHYTPEHHEH »SHEpruu: Teruloneperada M coBeplieHHe paboTbl. Bumsl
TEIJIONEepeIayu: TEIJIONPOBOAHOCTb, KOHBEKIIUS, U3ITYUCHHE.

KonnuecTBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TemIooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [InmaBneHrne W OTBepAEBaHUE KPUCTAJUTMUECKUX BEIICCTB. Y AENbHAS
teroTa tuiaBneHus. [lapooOpa3zoBanne m koHmeHcamus. VMcmapenwe. Kumenue. YpaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayXa.

OHeprus ToIUIMBaA. Y IeibHAs TEMIOTA CTOPAHUS.

[Tpunnumner paboter TemmoBbix apurareneit KIIJ[ rermoBoro aeuratens. TemmoBbie qBUTATENH U 3alTUTa
OKpY>Karollen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU B TEIUIOBBIX MPOLIECCaX.

Hemoncmpayuu.

1. Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

2. Hab6mronenue nuddys3un.

3. HaGnroenue siBIeHU cMauMBaHWS M KAMAUTSIPHBIX SBICHUIM.

4, Habmroienne TemmoBoro pacimpeHus Ted.

5. N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIQXKICHUH.



6 IIpaBuna nu3mMepeHus TeMnepaTypsl.

7 Buael renonepenaun.

8. OxakJIeHHe MpU COBEPILIEHUU PabOTHI.

9 HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUTIaMH.

10. CpaBHeHME TEIJIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOironenne KuneHus.

12. HabGntonenre nocTostHCTBA TEMIIEPATYPHI MIPU TUTABICHUH.
13. Moenu TEemI0BbIX ABUTaTEIICH.

Jlabopamopmuvie pabomol u onvimol.

1. OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKECHUS.

2. OnbITHI IO BBIpAIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPBIX TEI.

4. Omnpenenenue qaBieHUs BO3lyXa B OaJUIOHE IIIIPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUSI BO3AyXa OT €ro 00bEMa U HarpeBaHus WU
OXJIQXKICHMUS.

6. [TpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOUKA JKUAKOCTH B TEPMOMETPUUECKOMH
TpyOKe OT TeMIepaTypsbl.

7. Habmionenne m3MeHeHUs1 BHYTPEHHEH SHEPTHH Tella B Pe3ysbTaTe TEIUIONepenayd U padoThI
BHCIIHUX CHUIJI.

8. HccnenoBanue sBJICHUS TEMJI000MEHA ITPH CMEIIMBAaHUM XOJIOAHON U ropsyeil BOJbI.

9. OmnpezneneHue KOJIMYECTBAa TEIUIOTHI, MOJIYYEHHOTO BOJOW MpHM TEIUIOOOMEHE C HarpeThiM
METAININYECKUM LIUJIUHAPOM.

10. Omnpenenenue yeabHON TEIUIOEMKOCTH BEILIECTBA.

11. Uccnenosanue mponecca ucnapeHus.

12.  OmpeneneHre OTHOCUTEIbHON BIaKHOCTH BO3IyXa.

13.  OmnpeneneHue yAeabHON TEIUIOTHI IIJIaBICHUS JIbJA.

Pa3nes 7. diiekTpuyeckue M MATHUTHBIC SIBJICHHS.

Onektpuzarust Ted. J[Ba poma sneKkTpuuecKkux 3apsioB. B3auMopeicTBue 3apsDKEHHBIX Tel. 3aKOoH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOJIEHCTBUS 3apsKEHHBIX TEI OT BEIMYMHBI 3apsiioB U PacCTOSHUS
MEXy TeJIaMu).

OnexTpuueckoe nose. HanpsxéHHOCTh 3niekTprudeckoro nois. [IpuHnun cynepno3unum 31eKTpHUECKUX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsioB. OJIEMEHTapHbI sjekTpuueckuid 3apsia. CrpoeHue aroma.
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOT0 3apsijia.

DNEKTPUUECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS IEKTPUUYECKOTO TOKA. VICTOYHMKM MOCTOSTHHOTO TOKA.
JleicTBUSI 27IEKTPUUECKOT0 TOKA (TEMIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUHN TOK B JKUAKOCTAX
U Trazax.

Onextpuueckas uenb. Cuna Toka. OnekTpuueckoe HampspbkeHue. COnpoTHBIEHHE ITPOBOAHMKA.
VYaeneHOE compoTHUBIEHME BemecTBa. 3akoH Oma i yuyactka unenu. IlocnenoBaTtenbHOoe U
MapajuieJIbHOE COEIMHEHNUE TPOBOHHUKOB.

PaboTa n MomnHOCTB 251eKTpHUecKoro Toka. 3akoH Jkoyns—JIenia. DnexkTpudeckue nenu 1 moTpeOruTeTn
AJIEKTPHUYECKON FHEepruu B ObITy. KopoTkoe 3ambIkaHue.

[TocrossHHBIE MarHUTHl. B3anMo1eliCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnosie. MarsutHoe mnose
3eMJIM ¥ ero 3HadeHue IS KUM3HU Ha 3emuie. OnbIT Opcteaa. MarHuTHOE MoJIe 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHnEe 3JIEKTPOMAarHUTOB B TEXHHMKE. JIeCTBHE MAarHUTHOrO TOJs HA IPOBOJHUK C TOKOM.



ONEeKTpOoABUTaTENIb IOCTOSSHHOTO TOKa. VCronb30BaHHWE dSIEKTPOABUIATENIed B TEXHHYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtel @apajnes. SBineHue syekTpoMarHuTHOM wuHaykuuu. IIpaBuno Jlenma. DnektporeHeparop.
CriocoObl MOJy4eHHUS 3JICKTPUUYECKON JHEPruu. DJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEPIHUH.

Jemoncmpayuu.

1. DJneKkTpusanus Ted.

2. JIBa poJia aEeKTpUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
3. VY CTpoicTBO U IEMCTBUE 3IEKTPOCKOA.

4. DJIeKTpOCTaTUYECKast UHTYKLIHS.

5. 3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

6. [IpOBOIHUKY U TUBTEKTPUKH.

7. MopaenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. W cTOYHMKY TOCTOSIHHOTO TOKA.

9. JleficTBUS 3EKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. I"a30BbIii pazpsa.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13. W3mepeHne 3eKTpUYECKOro HalpsIXKEHUs. BOJIbTMETPOM.

14. Peocrar u Mara3svH cOmpoOTHUBIIEHUM.

15. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TOJIFOCOB MArHUTA.
17.  MoaenupoBaHuE MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

18. OmneIT OpcTena.

19. MarsnuTtHoe 1noje Toka. JIeKTPOMArHuUT.

20.  JleicTBHE MAarHMTHOIO MOJIS HA IPOBOJHUK C TOKOM.

21. DIEKTPOABUTATEND IOCTOSTHHOTO TOKA.

22. Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

23. Omnbrter @apages.

24. 3aBUCHMOCTH HaIpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.

25.  DnekTporeHeparop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.

1. OMBITHI 110 HAOTIOACHUIO JIEKTPHU3AIIUN TE HHAYKIIUEH U P COPUKOCHOBEHHH.

2. Uccnenoanue neicTBUS SJIEKTPUIECKOTO MOJIA HA MPOBOJIHUKHA U TUAJICKTPUKH.

3. CoOopka u mpoBepKa pabOThI ATEKTPUIECKOM ST MOCTOSTHHOTO TOKA.

4. W3mepeHue u peryInpoBaHUe CUIIBI TOKA.

5. W3mepeHue u perylInpoBaHue HAMPSIKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
U HaIPsDKEHUS HA PE3UCTOpE.

7. OnBITHL, AEMOHCTPHPYIOIIUE 3aBUCHMOCTD 3JICKTPUIECKOTO COMPOTHBIICHHS TIPOBOJHUKA OT €ro
JUTMHBI, TUIOMIATU TIONIEPEYHOTO CEYCHUS M MaTepraa.

8. IIpoBepka mpaBHUila CIOXKECHUS HANPSHKEHUNW IPU  IMOCIEHOBATEIIBHOM COCIUHEHHM JABYX
PE3UCTOPOB.

9. [TpoBepka mpaBuIIa JIst CHITBI TOKA MTPH NAPaJLICIIbHOM COSAMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI IEKTPUIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.
11.  OmpeneneHue MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACTAEMOI Ha PE3UCTOPE.



12.  HccnenoBaHue 3aBUCUMOCTHU CHIIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HAIPSDKEHUS Ha HEM.

13.  Omnpenenenue KIIJI HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS OCTOSIHHBIX MarHUTOB.

15.  M3ydyeHue MarHUTHOIO MOJISl HOCTOSTHHBIX MAarHUTOB MPH UX O0BEIUHEHUU U Pa3ICICHUN.

16.  HccnenoBaHue IEUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBUS KATYIIKNA C TOKOM M MarHuTa
OT CWJIbI TOKA U HalpaBJIEHUS TOKA B KaTYIIIKE.

18.  N3yueHwue neiCTBUS MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padboTsl JIEKTPOIBUTATEIS.

20. N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKH.

21.  OnbITHl 0 UCCIIENOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKLUU: MCCIEIOBAaHUE W3MEHEHUN

3HA4YEHUs U HaIIPABJICHUS MHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBukenue. MarepuanpHas Touka. Cucrema orc4€ra. OTHOCUTEIBHOCTE MEXAHUUECKOTO
JIBH>KEHUsA. PaBHOMEpHOE MpSIMOJIMHENHOE JBHKeHUE. HepaBHOMEpHOE NPSMOJMHENHOE JIBUKEHHE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyckopeHHOe psMoiinHelHoe aBmkeHue. Coboanoe naaenue. OneiThl [anumnes.
PaBHOMepHOE IBM)XeHHE O OKpyxkHOCTH. Ilepmon m uactota oOpamenus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IIepBebiit 3akoH HerotoHa. Bropo# 3akoH Herotona. Tpernii 3akon Herorona. [Ipunnun cynepno3unnn
CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CUJIa TPEHMsI CKOJIBKEHHS, CHJIa TPEHMsI TIOKOA, IpyTHe
BH/IBI TPECHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUs. YCKOpeHue CBOOOJHOro najaeHus. [[BuxeHue MiaHer
Bokpyr CoinHua. [lepBas kocMudeckast ckopocTb. HeBecoMOCTh U eperpys3KH.

PaBHOBecue MarepuanbHOil Touku. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpAOro Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec tena. M3menenune ummynbca. Mmmynbe cuibl. 3aKOH COXpaHEHHs HMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckast pabota 1 MOITHOCTh. PaboTa cui TsbkecTH, ynpyroctH, TpeHust. CBs3b SHEPTHU U pabOTHI.
[TorenumanpHas SHEpPIys Teia, MOAHATOrO HaJ IIOBEPXHOCTBIO 3eMiIH. [IoTeHIMabHAst SJHEPTUs CKATOU
npyxuHbl. Kunernmdeckas sHeprus. Teopema O KHHETHYECKOW DSHEPrMU. 3aKOH COXPAHEHMS
MEXaHNYECKON IHEPTUN.

Hemoncmpayuu.

1. HabmioneHne MexaHMYeCcKOro ABM)KEHHS TeJla OTHOCUTENILHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHME MyTel M TPAEKTOPUM JABUKEHHUS OJTHOTO M TOTO XK€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCY€Ta.

3. N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.

4. HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHUSL.

5. HabmioneHue 1BMXEHHS Tella 10 OKPYKHOCTH.

6. HaOnroneHne MexaHHMYECKUX SIBIEHUH, MpoucXoaaumx B cucteMe otcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

8. Habmionenne paBeHCTBa CHIT IPY B3aUMOJCHCTBUU TEJI.



9. W3meHeHue Beca Tena Ipyu yCKOPEHHOM JBUKEHHH.

10. Ilepenaya nmIynbca Ipyu B3aUMOJEHCTBUU TEIL.

11. [TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

12.  CoxpaHeHHE UMIIYJIbCa IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13.  CoxpaHeHHEe UMIIYJIbca MPU a0COIOTHO YIPYTOM B3aUMOAEHCTBUH.

14. Hab6nronenne peakTHBHOTO JIBHYKEHUS.

15.  CoxpaHeHue MEXaHWYECKOW SHEPTUU MPU CBOOOJIHOM I1aJIEHUU.

16.  CoxpaHeHuEe MEXaHUYECKOHW SHEPruu Npu ABMKEHUH TeJla 0] AEUCTBUEM IIPYKUHBI.
Jlabopamopmuvie pabomol u onvimol.

1. KoHcTpynpoBanue TpakTa Ajs pa3roHa U JAJIbHEHIIEr0 paBHOMEPHOTO JBHKCHMS IIApHKa MU
TEJIEKKH.

2. Omnpenenenue cpeqHel CKOPOCTH CKOJIBXKEHUsI OpycKa WM JIBUYKEHHS LIapuKa [0 HAKJIOHHOMN
IIJIOCKOCTH.

3. Omnpenenenue ycKopeHus Tella Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJI0CKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHON
CKOPOCTH.

5. [TpoBepka TUIIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HauyajJbHOM CKOPOCTH IIYTH
OTHOCATCS KaK psiJi HEYETHBIX YHUCEIl, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccenenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.

7. Onpenenenue k03pPULNEHTA TPEHUS CKOIbXKEHUS.

8. Omnpenenenne KECTKOCTU NPY>KUHBI.

9. Onpenenenue pabOThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JBM)KEHUHU Tejla 10 TOPU3OHTAIBHOMN
ITOBEPXHOCTH.

10.  Ompenenenuie paOOTHI CUJIbI YIIPYTOCTH MIPU MOABEME I'Py3a C UCIIOIb30BAaHUEM HEMOJIBUYKHOTO U
MOJIBUKHOTO OJIOKOB.

11.  M3yd4eHue 3aKOHA COXPAaHEHMS SHEPIUU.

Pasznen 9. Mexanuyeckue KoJjie0aHUS U BOJHBI.

KonebarenbHoe asmxeHne. OCHOBHBbIE XapaKTEPUCTHKU KoyieOaHUWIl: Mepuoj, 4acToTa, aMILIUTY[a.
Matemaruueckuii U Npy>KUHHBIN MagTHUKH. [IpeBpatienre sHepruu npu KonedaTeIbHOM ABUKEHUU.
3aryxatomue KosebaHus. BeiHyxneHHble kojeOanus. Pe3sonanc. Mexanudeckue BonHbL. CBoiicTBa
MEXaHWYECKUX BOJIH. [Ipo/osibHBIE UM TONEpeYHblE BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHGpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

Habmonenue xonebanuii Ten noJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHWH U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmroneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

JIaﬂopamopre padomul u onvimol.

Omnpenenenue 4acToThl U Meproa KoieOaHui MaTeMaTH4ecKoro MasTHHKA.

o vk wnNeE

OnpezneneHue 4acTOThl U MeproJa KojaeOaHUH MPYKUHHOIO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.

ik wn e

[TpoBepka HE3aBUCUMOCTH MEpr0ia KoJeOaHuil rpy3a, MOJIBEIIEHHOT0 K HUTH, OT Macchl rpysa.



6. OnBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD IepHo/1a KoeOaHu MPY>KMHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTU MPYKHUHBI.

7. N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Pa3znen 10. JjieKTpOMArHUTHOE 1OJI€ M DJIEKTPOMArHUTHbIE BOJIHbI.

DJEeKTPOMarHUuTHOE ToJie. DJIEKTPOMAarHuTHhIE BOJIHBI. CBOWCTBA 3JEKTPOMarHUTHbIX BosH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. VCcrI01b30BaHNE 3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE cBOMCTBaA CBETA.

Jlabopamopmuvie pabomol u onvimol.

1. N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TeneoHa.

Pasznea 11. CBeroBbIe IBJICHHUS.

JlyueBas mozens cBeta. ctounuku ceta. [Ipsamonuneiinoe pacnpocrpanenue cera. 3armenus ColHia
u Jlynsl. Otpaxenue ceera. [nockoe 3epkaino. 3aKkoH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH mpeiaoMieHUs cBeTa. llonHoe BHYTpeHHEE OTpak€HUE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nydeit B munze. OnTudeckasi cuctema (ortoarnmapara, MUKPOCKOIa U Tesneckorna. [ a3 kak
OINTUYECKas CUCTEMA. BIN30pyKOCTh U JalIbHO30PKOCTb.

Pasnoxxenue Oenoro cseta B cekTp. OnbiTel HploToHa. CriojkeHue crieKTpasibHbIX 1BeTOB. Jlucnepcus
CBeTa.

Hemoncmpayuu.

1. [IpamonnHENHOE pacCIpOCTPAaHEHUE CBETA.

2. OtpaxkeHue cBera.

3. [Tomyyenue n300paskeHUit B IIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

4. IIpenomnenue ceera.

5. OnTruyeckuii CBETOBO/I.

6. Xon nyuelt B coOuparomiei Junse.

7. XoJ1 Ty4dei B pacCEenBAlOIIEH JIMH3E.

8. [Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

9. [Tpunuumn neiictBus Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mopens rnasza.

11. Paznoxxenue 6enoro cBeTa B CIIEKT.

12.  IlomydeHue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHHsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
2. N3yueHne xapakTepuCTHK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MIPEJIOMIIEHUS CBETOBOIO Jiyda OT yrija MaJieHHsl Ha TPaHulIe
«BO31YyX—CTEKJIO».

4, [Tomy4yeHnue n300pa>keHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

5. Onpenenenne POKYyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMpPArOIIEH JIMH3HBI.
6. OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

7. OMBITHI O BOCIPUSATHUIO I[BETA MPEAMETOB MIPH UX HAOTIOACHUH Yepe3 IBETOBIC (PUIILTPHIL.

Pa3znea 12. KBanToBbI€ IBJEHHUS.
OmneiTel Pe3epdopna u nmnanerapras mojens atoma. Monens atoma bopa. Mcnyckanue u mormioieHue
cBeta atToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.



PannoaktuBHOCTH. Anb(a-, OeTa- u raMma-uznydenus. CTpoeHue aToMHOTO siapa. HykionHas mMojerns
aToMHOro sapa. M3oronsl. PagunoaktuBHbie npeBpaiienus. [lepuos nomypacmaia aTOMHBIX sIEP.
SnepHble peakiuy. 3aKOHbI COXPAHEHUS 3apsII0BOTrO U MACCOBOT'O YMCEI. DHEPIHs CBSI3U aTOMHBIX SEP.
Cas13b Macchl ¥ 3Hepruu. Peakuuu cunTesa u nenenus aaep. Mctounuku sneprun CosiHIa U 3BE3 1.
SnepHas sHepreruka. JleiicTBUs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.

2. CrexTpsl pa3IM4yHbIX T'a30B.

3. CnekTp Bojgopoaa.

4. Habmronenue TpexkoB B kamepe Bunbcona.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUEHU.

6. Perucrpanus nzinydeHus: npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3IIyUEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTorpadusim).
3. W3mepenune paanoakTuBHOTO (hoHa.

IToBTOpHTE/ILHO-0000 IO MOLYJIb.

[ToBTOpUTENBHO--0000IIAOIIMKA ~ MOJY/Ib IpeJHa3HaueH JyuIsl CUCTeMaTH3aluu U 0000LIeHUs
IIPEIMETHOTO COIEPKaHUS U OIBITA AEATEIbHOCTH, IPUOOPETEHHOIO IPU U3YUYEHUH BCEro Kypca (pU3HUKH,
a TaKKe Ul MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMeHY 0 (U3UKe JUId 00ydaroluxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Tpu M3yyeHnHn AAHHOTO MOJYJISI PEaTU3yIOTCS M CUCTEMAaTU3UPYIOTCSI BUIBI ICATEIILHOCTH, Ha OCHOBE
KOTOPBIX OOECleYnBaeTCsl JOCTH)KEHUE MPEIMETHBIX U METANpPEIMETHBIX IJIaHUPYEMBIX Pe3yJIbTaToB
o0y4yeHus, (QOpPMHpYETCsl eCTECTBEHHOHAy4yHas TI'PaMOTHOCTb: OCBOGHHE HAy4yHBIX METOOB
WCCIICIOBAHMSI SIBIICHUI TIPUPOABI U TEXHUKH, OBIIQJICHUE YMEHHUSIMHU OOBSICHATH (PH3MUECKUE SBIICHHS,
TIPUMEHSIS TIOJTyYeHHbBIE 3HAHUS, PEIIaTh 33/1a49H, B TOM YHCIIe KAYeCTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.
[TpuHIMNMATBHO JAEATENBHOCTHBIA XapakTep JaHHOIO pasjena peanusyercss 3a C4€T TOro, uTo
o0yyaromuecst BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHWHA pACIO3HABaTh W HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS B
OKpY’Karomiel Mpupoie U TIOBCETHEBHOW KHU3HH;

UCIOJIb30BaTh HAay4YHbIE METOJbl MCCIEJOBAHUS (PU3MUECKUX SIBJICHUH, B TOM 4YHCIE JIJs MPOBEPKU
TUIIOTE3 U MOJTY4YEHUS! TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh HaydHBIE OCHOBHI HamOoJiee BaXKHBIX JIOCTHKCHHUH COBPEMEHHBIX TEXHOJIOTHA, HAIpUMED,
MPAaKTUYECKOTO HCIOJIB30BAHUS PA3IMYHBIX MCTOYHUKOB PHEPIMH HAa OCHOBE 3aKOHA IMPEBpAIICHUS U
COXpaHEHMs BCEX M3BECTHBIX BUIOB DHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuyenne GU3MKM Ha YPOBHE OCHOBHOIO 0OLIEro 0oO0pa3oBaHUs HANpaBICHO Ha JIOCTHKCHHUE
JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrate n3ydenus: GU3MKM Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi y oO0ydaromerocs 0yayT
c(OPMHPOBAHBI CIIEAYIONIUE THYHOCTHBIC PE3YJIbTaThl B YACTH:

° 1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

° — TPOSIBJICHUE HMHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKON (PU3MUecKOn
HAYKH;

° — LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNUCKUX YUEHBIX--(DU3UKOB;

° 2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

° — TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJCHHUU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

° — OCO3HaHUE BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIIOB B ICSATEIbHOCTHA YUYEHOTO;

° 3) acTeTH4eCKOr0 BOCIIMTAHMS:

° — BOCHpPHUATHE ACTETUYECKUX KauecTB (U3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

° 4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

° — OCO3HAHHUE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIITHOTO HHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEH KYJIbTYPBI,

° — pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH;

° 5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:

° — OCO3HaHHUE LEHHOCTH Oe30macHoro o0pa3a >KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,

BaKHOCTH IpaBUJI 0€30MaCHOTO MOBEEHHUS HA TPAHCIIOPTE, HA AOPOraX, C ANEKTPUUECKUM U TETJIOBBIM
000pyI0BaHHEM B IOMAITHUX YCIOBHSX;

o — ¢(hOpMUPOBAaHHOCTh HaBbIKa pedIeKCHM, MPU3HAHNUE CBOETO IMpaBa Ha OMIMOKY M TaKOIo Xke
IIpaBa y Apyroro 4ejaoBeKa;

J 6) Tpya0BOro BOCIMTAHUS:

o — AKTHBHOE YyYacThe B DPELIEHUHM MPaKTUYECKUX 3a/ad (B paMKax CeMbHU, 00pa3oBaTeiIbHON

OpraHu3aIyy, TOPOJa, Kpas) TEXHOJOTHYECKOW M COIMAIIbHOW HAMPaBIEHHOCTH, TPEOYIONUX B TOM
yucie U PU3NIecKuX 3HaAHUMH;

o — HHTEpEC K MPaKTUYECKOMY U3yUYeHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOIL;

° 7) IKOJIOrM4eCKOro BOCIIMTAHMS:

o — OpUEHTAalMsI Ha IpUMEHEeHNe (PU3UUECKUX 3HAaHUM JJ1 pelieHus 3a/1a4 B 00JacTH OKpYy-KaroIen
Cpelibl, INITAHUPOBAHHUS IIOCTYIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH I OKPYKAOIIEH CpEebl;

o — 0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

o 8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpebl:

o — NoTpeOHOCTh BO B3aUMOJICHCTBUU MPHU BBIOJHEHUU MCCIEIOBAHUN M MPOEKTOB (hpru3HUeCcKOM
HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

o — IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4epe3 MPAKTUYECKYIO ACATEIbHOCTD;

o — NMOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM yKcie GOpMYIUPOBATh UJEH, IOHATHS,

TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUIX;
o — 0CcOo3HaHME AC(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (U3UKY;



. — IUTAaHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

° — CTpeMJICHHE aHAJM3UPOBATh M BBISBISATH B3aWUMOCBS3U MPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

° — OIIEHKA CBOMX JICHCTBUI C yUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00aTbHBIX
MOCJICJICTBHH.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOCHHS MporpamMmbl 1O (DM3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyyaroterocst 0yayT chopMupoBaHbl MeTanpeIMeTHbIE Pe3yJIbTaThl, BKIIIOYAIOIINE T03HABATEIbHbIC
yYHUBEpCaJbHbIC Yy4eOHbIC [CHCTBUS, KOMMYHHKATHBHBbIC YHHUBEpPCAJIbHbIC Y4eOHbIC JCHCTBHS,
PEryJISATUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUSL.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBrle JJornuyeckue aefcTBUA:

o BBISBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN O0OBEKTOB (SIBJICHUI);

o yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHA W
CpPaBHEHU,

o BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, MTaHHBIX U

HaOIIOICHUSX,, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSIM;

o BBIABJIATE MPUYUHHO--CIICACTBCHHBIC CBA3U IMPHU U3YYCHHU (1)I/ISI/ILIGCKI/IX SIBJIEHUU U IIpo1ECCOB,
JieNaTh BBIBOABI C HCIIOJIB30BAHUEM JAENYKTUBHBIX M WHIYKTUBHBIX YMO3aKJIIOYEHUMN, BBIJIBUTaTh
TUIOTE3bI O B3aUMOCBSI3IX (PU3HMUECKUX BEIUYUH;

o CaMOCTOSITENIbHO BBIOMpPATh CHOcOO pemieHus yueOHoW (u3nueckod 3amauu (CcpaBHEHHE
HECKOJIbKMX BAapHAHTOB pEIIEHUs, BBHIOOp HamOoyiee TMOIXOAIIETO0 € YYETOM CaMOCTOSITEIHHO
BbI/IEJICHHBIX KPUTEPHUEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

o MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT MTO3HAHMS;

. MPOBOAUTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHy ONBIT, HECJIOXKHBIA (U3NYECKUI
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAaHNE (DU3NUECKOTO SIBJIICHHUS,;

. OLICHMBAaTh Ha MPUMEHUMMOCTh M JIOCTOBEPHOCTh HWH(MOPMAIIMIO, TMOJYYEHHYI0 B XOJe
HCCIIEA0BAHUS WIHM SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (hOopMyIHpoBaTh OOOOIIEHUST W BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUS, OTBITA, UCCIICOBAHNUS,

o MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (DU3UIECKUX MPOIIECCOB, & TAKKE BHIIBUTATH
MPEINOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

o MPUMEHSTh Pa3jMYHble METOJIbI, HHCTPYMEHTBI U 3aMPOCHI MPH MOUCKE U 0TOOpEe MH(POpMAIIH
WU TaHHBIX C YYETOM MPEUIOKEHHON yueOHOW (PU3NUeCKOn 3a/1auu;

J aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALMIO PA3TUYHBIX BHIOB U
dhopm mpeacTaBIeHNUS,
o CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcCTaBiIeHUs HHPOpPMALUH U

WUTIOCTPUPOBATh pelIacMble 3a7aud HECIIOKHBIMH CXEMaMH, JharpaMMaMd, MHOW TpaduKod U HX
KOMOHWHAIIUIMU.



KoMMyHMKaTHBHBIEe YHHMBEpPCcAJIbHbIE yUeOHbIE 1eliCTBHS:

o B Xo0Jle¢ 00CyXIeHusi yd4eOHOro marepuana, pe3ylbTaToB J1a0OpaTOPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3hIBATh WJICH, HAIICIICHHBIC HA PEIICHUE
3a/1auu ¥ nojJiepkaHue 0JaroxenaTeIbHOCTU OOIIECHHUS;

L4 COIIOCTABJIAITb CBOM CYXKIACHUA C CYXKACHUAMU APYTHX YUYACTHHUKOB AuAJIOra, 06Hapy)KI/IBaTL
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

L4 BBIPpAXXAaTh CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

o nyOJIMYHO MPEJCTABIATh PE3YNbTaThl BBINOJIHEHHOTO (PU3MYECKOro OmbiTa (3KCHEPUMEHTA,

HCCIIEIOBAHMSL, IPOEKTA);

o MOHUMATh W UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ MHANBUIYIBHON paOOTHI PH PEIICHUN
KOHKPETHOU (pr3nyeckoi mpoOiems;

o MPUHUMAThH 1M COBMECTHOU JCSATEIHHOCTH, OPTraHU30BBIBATH JEHUCTBUS MO €€ JOCTHXKCHHIO:
pacrpenenars pojii, 00CYXJaTh MPOLECCHl M PE3yNbTaThl COBMECTHOW pabOThI, 0000IIAaTh MHEHHS
HECKOJIbKUX JIIOJICH;

o BBITIOJIHSITH CBOIO YaCTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 10 CBOEMY HAIPABJICHHUIO
Y KOOPAMHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI;

o OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOUIMII MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘y.J'IﬂTHBHLIe YHUBEpPCAJIbHBIC y‘leﬁHl)Ie JeHCTBUS

Camoopranmusanus:

o BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOLIUX s pPElIeHUs
¢bu3nUecKux 3HaHUMH;

o OpUEHTUPOBATHCSA B PA3NMYHBIX IMOAXO0JAX MPHUHATHUS pEUIeHUM (MHIMBHUIYaJbHOE, NMPUHSATHE
pELIeHNs B IpyMIe, IPUHATHE PELLIEHUI TPYIIIOi);

o CaMOCTOSITENIFHO COCTaBIIATh AITOPUTM pelleHHs (PU3MUECKON 3a/laui WM MJIaHa UCCIIEI0BaHUS
C yuéTOM HMEIOUIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh IpeasaraeMble
BAPUAHTHI PEILICHUN;

o JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

o JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHN,

o OOBSICHATh MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY

MPUOOPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHHS (PU3NUECKOTrO
UCCIIEIOBaHMUsI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOATENbCTB, W3MEHUBIIUXCS CHUTYaluH,
YCTaHOBJIEHHBIX OUIMOOK, BOSHUKIINX TPYAHOCTEH;

J OILICHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSIM;

J CTaBUTh ce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCUU HAa HAY4YHYIO TEMY,
MIOHMMAaTbh MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYToro;

. IpU3HaBaTh CBOE MPABO HA OMIMOKY MPH pPEeLIeHUN (PU3UYECKUX 3a7jad WM B YTBEP)KACHUAX Ha
Hay4HbIE TEMBbI U TaKOE K€ MPaBo APYTroro.

INPEAMETHBIE PE3YJIbTATbBI



K kxoHmy oOyueHuss B 7 KJjacce NpeiAMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

o UCIOJIb30BaTh IMOHATHA: (U3NYECKHE M XUMUYECKHUE SIBJICHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MO/IEJIb, THIIOTE3a, CAMHULIBI (PU3UUYECKUX BETUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEIECTBA
(TBEépmoe, KHUAKOEe, Ta3000pa3HOE), MEXaHUYECKOe JBUKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
IpSIMOJIMHEIHOE), TPaeKTopus, paBHOJEHCTBYyromas cuia, Aegopmauus (ympyras, IUIacTHYEcKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;

o pasnnyath aBiaeHUs (qUdPy3us, TEMI0BOE ABHKEHUE YAaCTUL] BEIIECTBA, PABHOMEPHOE ABHKEHHE,
HEPaBHOMEPHOE JIBUKEHUE, NHEPLIMSI, B3AUMO/IEUCTBUE TEJl, pABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON
OChIO0 BpallleHHs, Iepenada HaBleHUs TBEPABIMH TeJaMH, KHJIKOCTAMU W Ta3aMu, aTMocQepHoe
JlaBlieHHe, IJaBaHUE TeJ, MPEBpallleHUs] MEXaHHMYECKOW SHEpruH) IO ONUCAHHUI0 MX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

o pacrio3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOLLEM MUPE, B TOM YHUCIIE
¢bu3nyeckue ABJICHUS B IPUPOE: IPUMEPHI ABHKEHHSI C Pa3IMYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU
pUpOJe, ACUCTBUE CHIIBI TPEHUS B MPHPOJIE M TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBICHHUS Ha KHUBOU
OpraHu3M, IUIaBaHHUE PbIO, pbluark B TEJie YEJIOBEKA, IPU 3TOM NEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHY10, BBIIENIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) GU3UUECKUX SBICHUM;

. OIKCHIBATh U3yYCHHBIE CBOWCTBA TEN U (PH3HUECKHUE SIBJICHUS, UCIIONb3Ys (PU3MUECKIE BETMYMHBI
(macca, 00bEM, INIOTHOCTH BELIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC Teja, Cujla TPEHUs, AaBiieHue (TBEPAOro Teja, KUIKOCTH, ra3a), BhITAJIKUBAIOLIAS CUIIA,
MeXaHW4ecKass padoTa, MOIIHOCTh, IJI€YO CHJIbI, MOMEHT CHJIbI, KOI(DPHUIIMEHT TMOJIE3HOTO JIEHCTBUS
MEXaHU3MOB, KHHETHYECKass W TIOTEHIMallbHAs DSHEprus), NpH ONHMCAHUU TPABUIBHO TPAKTOBATh
¢u3n4ecKuif CMBICI UCHOIb3YyEeMbIX BEIUYMH, MX OOO3HAYEHMS W €IMHHIBI (PU3MUECKUX BEIMYUH,
HaXoAuTh (hOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTMMHU BEJIMUYMHAMM, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

o XapakTepu3oBaTh CBOMCTBA Ted, (U3WYECKHE SBICHUS M MPOLECCHl, HCMOJb3ys IpaBuia
CIIO)KEHMsI cuJl (BOJIb OAHOM mpsimMoii), 3akoH ['yka, 3akon Ilackamns, 3akoH Apxumena, NpaBUIIO
paBHOBecHsI pbluara (6J10Ka), «30J0TO€ MPaBUII0» MEXaHUKH, 3aKOH COXPAaHEHUsI MEXaHNYECKOI SHEepruy,
IIPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMaTHUYECKOE BBIPAXKECHUE;

o OOBSCHATh (U3NYECKUE SIBICHUS, NMPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUMHHO--CIEICTBEHHBIE CBS3H,
CTpPOUTH OOBsICHEHHE M3 1—2 JIOrMYecKUxX IIaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (DHU3MUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemiate pacuéTHble 3a7aud B 1—2 AeWCTBUA, HUCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
(bu3nyecKre BeTUYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H 3alMChIBaTh KPATKOE YCIOBHUE, TIOJICTABIATh
¢usnyeckue BeNWYMHBI B (OPMYNIBI M MPOBOAUTH pacuéThl, HAXOIUTHh CIPABOYHBIC JaHHBIE,
HE00XO0AUMBIE JIJIS pEIIeHUs 3a/1a4, OLIEHUBATh PEAJTMCTUYHOCTD MOTYYEHHOHN (pU3nuecKoi BEIMYHHBL,

. pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOXHO DPEHIMTh MpPH MOMOIIM (PU3MYECKHX METOJOB, B
OMMCAaHUU MCCIENOBAaHUSL BBIIEISATH MPOBEPSEMOE MPEANoJoKeHHue (THIOTe3y), pa3iudyarb U
MHTEPIPETHPOBATH MOTY4YEHHBIN pe3yJabTaT, HAXOAUTh OIIMOKH B XOJ€ OIbITA, J€JaTh BBIBOJBI 110 €TI0
pesyJbTaTam;

o IPOBOJIUTH ONBITHl 10 HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
dbopMynMpOBaTE TpPOBEpsAEMbIE NPEANOIOKEHUs, COOMpaTh YCTaHOBKY U3  IPEIUIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/ OIBITa U (POPMYIMPOBATH BHIBOJIBL;



o BBITIOJIHATL HOPSAMBIC HU3MCPCHHUA PACCTOSAHUA, BpPCMCHU, MACChl TCJlIa, 06I>éMa, CUJIbBI U
TEMIIEpPAaTypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX M LU(PPOBBIX MNpUOOPOB, 3aMUCHIBATH IMOKA3aHUA
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHU;

o IPOBOAMTH HCCJIENOBAHUE 3aBUCHMOCTH OIHOW (DU3MYECKON BEIMYMHBI OT JAPYrol c
HCI0JIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PAaBHOMEPHO JBUXKYLIETOCS TeJla OT BpEMEHU
JBUOKCHHSI TE€Ja, CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH TeN U
HE3aBHCUMOCTH CHWJIBI TPEHHS OT IUIOLIAJAM CONPHUKOCHOBEHHUS TEJ, CHIIbI YIPYroCTU OT YAJUHEHUS
MPYXUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YaCTH TeJia U OT IUIOTHOCTH KHUJKOCTH, €&
HE3aBUCHUMOCTH OT IIJIOTHOCTH T€CJa, OT FJIy6I/IHBI, Ha KOTOPYIO IIOTrpy>KCHO TEJIO, }’CJIOBI/Iﬁ IIJ1aBaHusA TCII,
YCIIOBUW paBHOBECHs pbluara M OJIOKOB), Y4acTBOBaTh B IUIAHWPOBAHWU YUE€OHOTO WCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJHATh H3MEPEHHUS, CIEAys MPEeAJIOKEHHOMY IUlaHy, (UKCHPOBATh
pe3yNnbTaThl MOJIYYECHHOW 3aBUCUMOCTH (PU3MYECKMX BEIWYMH B BUJEC NPEIJIOKEHHBIX TaOMUI] U
I‘pa(l)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJibTaTaM UCCICAOBAHMA,

o MPOBOJANTH KOCBEHHbIE M3MEpPEHHs (U3MUYECKUX BEIUYUH (TUIOTHOCTH BEHIECTBA >KUIKOCTH U
TBEPIIOTO TeNa, CHJIa TPEHUS CKOJIBKEHUSI, TaBJICHUE BO3/yXa, BEITAIIKMBAIONIAS CUJla, IEUCTBYIONIAs Ha
MOTPYXEHHOE B JKUIKOCTH TENO, KOID(PHUIIMEHT MOJIE3HOT0 NEHCTBHS MPOCTHIX MEXaHU3MOB), CICITYS
MIPEIJIOKEHHOM MHCTPYKIUU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAUEHUE UCKOMOW BETTUYUHBI;

o coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o YKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIaroIIMecs CcoCylbl, OapoMeTp, pbluar, MOABUXKHBIA U HEMOABHKHBIN OIIOK,
HAKJIOHHAS MIJIOCKOCTh;

o XapaKTepU30BaTh TMPHUHIMIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMNCTB C
OTIOPOM Ha UX OMHCAHUs (B TOM YHCIIE: MOAIINITHUKY, yCTPOHCTBO BOJOIPOBO/IA, THAPABINYECKUI Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUSA O CBOMCTBAX (PU3UUECKUX
SBIICHUN ¥ HEOOXOAUMBbIe (PU3NYEeCcKUe 3aKOHBI U 3AKOHOMEPHOCTH;

. IPUBOJIUTH MPHUMEPHI (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCHOIb30BaHUS
(bu3MuecKUX 3HAHUN B TMOBCEAHEBHOW JXKU3HU IS oOecreueHus: 0e30MacHOCTH TpHU OOpalleHHH C
npubopaMu U TEXHHYECKUMHU YCTPONCTBAMH, COXpPaHEHUS 3JI0pOBbS U COONIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpene;

. OCYIIECTBIISATh OTOOpP HCTOYHHKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C 33JaHHBIM
IMOMCKOBBIM 3aITpOCOM, Ha OCHOBC HMMCIOIIUXCA 3HAaHUU U HYTéM CpaBHCHHA Pa3JINYHBIX MCTOYHUKOB
BBIIETISITH MH(GOPMAIUIO, KOTOPAsI SIBJISIETCS TPOTUBOPEUNBOM U MOXKET OBITH HEJOCTOBEPHOIA;

. UCIIOJIb30BAaTh TPU BBINOJHEHUM YUYEOHBIX 3a/laHUil  HaydyHO--TIONYJSIPHYIO JINTEpaTypy
(bU3MYECKOTO COepXKaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTH VHTepHeT, BIaAeTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

o co3/1aBaTh COOCTBEHHBIE KPATKHE MICHbMEHHBIE U YCTHBIE COOOIIEHHUSI HA OCHOBE 2—3 HCTOYHUKOB
uHpopManui (U3NYECKOTO COJAEPIKAaHUSA, B TOM YHUCIE MyOIMYHO JenaTh KpaTKue COOOIICHHS O
pe3yibpTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBAHUM, TIPH 3TOM T'PAMOTHO HMCIIOJIL30BaTh M3y4YEHHBIN
MOHATUHHBIN anmapar Kypca (U3UKH, COTPOBOXKIATH BRICTYIIJICHUE TIPE3ECHTAIINCH;

o IIPU BHINIOJTHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEOBAHUM paclpeAesiTh 00S3aHHOCTH B IPYIIE B
COOTBCTCTBUHM C IIOCTAaBJICHHBIMHU 3agadaMH, CICOAHUTH 3a BBIIIOJHCHUCM IIJIaHA HCﬁCTBHﬁ, aJCKBAaTHO
OLCHUBAThH COGCTBGHHBIﬁ BKJIad B JACATCIBHOCTb TIPYHIIbI, BbBICTpAWBATL KOMMYHUKATHBHOC
B38.HMO,Z[€I>'ICTBPIC, YUYUTBIBAsI MHCHUC OKPYKAIOIIUX.



K koniy oOyuenuss B 8 kJiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

o HCIIOJIb30BATh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIUTMYECKUE M aMOP(HbIE TeJla, HACKIIICHHbIN 1 HEHACBIIIICHHBIN
nap, BJIQXXHOCTh BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSs SHEPrus, TEIUIOBOM JBUraTellb, 3JI€MEHTapHbII
ANEKTPUYECKUH 3apsi]l, JIEKTPUUECKOE T0JIe, MPOBOIHUKU U AUDICKTPUKH, TOCTOSHHBIN 31EKTPUUECKUIN
TOK, MarHUTHOE I10JIE;

o pa3iuyath sBJeHUS (TEIJIOBOE paclIMpeHHe U C)KaTHe, TeIionepenaya, TeIIOBOEe paBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBJICHUS, MWCIAPEHHE, KOHJAEHCALus, IUIaBJICHUE, KPHUCTaUIN3aLUs
(oTBepaeBaHue), KUMEHUE, TeIUIONEpeiaya (TemIONPOBOIHOCTh, KOHBEKIIHUS, U3ITYUCHUE), JICKTPU3aALIUs
TeJ, B3aUMO/ICICTBHE 3apsAI0B, IEHCTBUS SJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JIEHCTBME MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, SJEKTPOMArHUTHAs HHIYKIHUS) IO
ONMCAaHUIO UX XAPAKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE
SIBJICHUE;

. pacrno3HaBaTh [IPOSIBIIEHUE U3YYEHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOIIEM MUPE, B TOM UUCIIE
¢usnveckre SBICHUS B MPHPOJIE: NOBEPXHOCTHOE HATSDKEHHE M KANWJULIPHBIC SIBICHUS B IPUPOAE,
KpUCTAIIBI B pupoe, uznydenue CoiHila, 3aMmep3aHue BoJoEMOB, MOPCKHE Opr3bl, 00pa3oBaHuE POCHI,
TyMaHa, WHEes, CHera, SJEeKTpUUYECKUEe SBIEHUS B arMmocdepe, SJICKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHMTHOE 1oje 3eMiH, Jpeld IMoI0CcCoB, POjab MAarHUTHOTO IOJS JUIS JKU3HM Ha 3emiie, HOJSpHOe
CUSIHUE, IIPU ATOM MEPEBOAUTH IPAKTUUECKYIO 337auy B y4EOHYIO, BBIIEISTh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKyM) GU3NYECKUX SIBICHUM;

o ONMCHIBATh U3yYEHHBIE CBOMCTBA TeN U (U3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKIE BETUUUHbI
(Temmieparypa, BHYTPEHHSISI DHEpPrHUs, KOJMYECTBO TEIUIOTHI, YZAEHIbHAs TEIJIOEMKOCTh BEIIECTBA,
ylelbHas TeIUIoTa IUIaBJICHMS, yJeNbHas TEeIUIoTa MapooOpa3oBaHMs, yAeldbHas TEIUIOTa CrOpaHus
TOIUIMBA, KO3()(PUIIMEHT MOJIE3HOrO IEHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/yXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, IEKTPUUECKOE HaNPsKEHNE, COITPOTUBIICHHE TPOBOJHUKA, YAECIbHOE
COIIPOTHBIIEHHE BEIIECTBA, PabOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMHCAHUU TNPaBHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIb3YEMbIX BEIWYMH, OOO3HAYEHMS W EIUHUIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (JOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C APYTUMHU BEIMUYUHAMU,
CTPOUTH rpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

o XapaKTepu30BaTh CBOMCTBAa Tejd, (PU3MYECKHE SIBIEHUS W MPOLECCH, HCMHOJIb3ysl OCHOBHBIE
I0JIO’KEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOCHMSI BEIIECTBA, IPUHIIUII CYIIEPIIO3ULIUH O
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMS 3apsaa, 3akoH OMa JUIs ydacTKa LenH, 3aKkoH Jxoymnsa—
Jlenna, 3aK0oH coXpaHEHHsI SHEPTUH, IPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCcKOe BhIPaKEHUE;

o OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
MIPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh INPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUe U3 1—2 JOrMyecKkux IaroB ¢ Oornopoil Ha 1—2 M3y4yeHHbIX CBOWCTBA (PU3MUECKUX SBICHUM,
(bU3MIEeCKHX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemath pacuéTHbIE 3a7ayd B 2—3 JAEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYJIBI, CBSA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHaJM3a YCIOBUS 3a/1a4M 3alMCBHIBaTh KPATKOE YCIOBUE, BBISBIIATDH
HEJOCTAaTOK JaHHBIX Ui pelleHus 3aJauyd, BbIOMpaTh 3aKOHBI U (DOpPMyINbI, HEOOXOAMMBIE s €&
pelieHns, TPOBOAUTH pPAcU€Thl M CpPaBHUBATH IIOJIyYEHHOE 3HAueHHE (U3MYECKON BEIUYUHBI C
W3BECTHBIMU JaHHBIMH;



o pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh NpPHU TOMOIM (U3HUYECKUX METOJIOB,
UCTONB3ysl OINUCAaHWE WCCICIOBAaHUsS, BBUICIATH MPOBEPSEMOE  IMPEANOJIOKEHUE, OLCHUBAThH
MPABWJIBHOCTH MOPSIIKA MMPOBEICHUS UCCIICIOBAHHUS, JICNIaTh BBIBOIBI;

. NPOBOJUTH OIBITH M0 HAOJIIOJACHUIO (U3UYECKUX SBICHUNA WM (DU3MYECKHX CBOKHCTB Tell
(KanmwUIsipHBIC SIBJICHHS, 3aBHUCHMOCTH JABJICHHS BO3JyXa OT €ro o0bEMa, TeMIepaTrypbl, CKOPOCTH
mpolecca OCTHIBAaHWS M HAarpeBaHUS MPH U3IYyYECHUH OT I[BETa H3Iydaromiei (moriomaromei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOJBI OT TEMIIEPATYPBI XKHUIKOCTH M IUIOIMIAIH € TOBEPXHOCTH,
AJIEKTPHU3AIIHS TEJ M B3aUMOJICHCTBUE MIEKTPHUECKUX 3aPsI0B, B3aMMO/ICHCTBHE IIOCTOSTHHBIX MArHUTOB,
BHU3YaIHM3aIisi MArHUTHBIX MOJICH TMOCTOSIHHBIX MarHUTOB, ACUCTBHUS MATHUTHOTO TIOJS HA TIPOBOJIHUK C
TOKOM, CBOMCTBA 3JICKTPOMArHUTa, CBOWCTBA AJIEKTPOJBUTATENS MMOCTOSHHOTO TOKa): (OPMYyIUPOBATH
MIPOBEPsIEMbIE MTPETIOI0KCHHUS, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOT0 000PY/I0BaHUSs, ONTUCHIBATH XO]I
OmbITa U GOPMYITUPOBATH BHIBOJIBL;

. BBINOJIHATH TPSIMbIC U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIIBHOM BIQXKHOCTH BO3/1yXa, CHJIbI TOKA,
HATNPSOHKCHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (PU3UUECKUX BEITUYNH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aaHHOM a0COIOTHOM MOTPEIIHOCTH;

. NPOBOJUTh HCCIICJOBAHUE 3aBHCUMOCTH OJHOW (DU3UYECKOH BEIUYMHBI OT JPYrod C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUH (3aBUCHUMOCTH COIPOTHBIICHUS MPOBOJHUKA OT €ro JIJTUHBI,
IUTOIIAM TOTEPEYHOr0 CEYCHHS M Y/ACIBHOTO COMNPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKa,
WAYIIEro 4epe3 MPOBOJHUK, OT HANPSHKCHUS HA MPOBOJHUKE, WCCICIOBAHHME IOCIEAOBATEIBLHOTO U
MapajuIeIbHOTO COCAMHCHHI IPOBOJHUKOB): IUIAHUPOBATH HCCICIOBAaHUE, COOMpPATh YCTAaHOBKY U
BBITIONTHATE HM3MEPEHHUS, CIIeAys MPEIIOKEHHOMY TIUIaHy, (DUKCHPOBATH PE3YJIbTATHI IOJYICHHON
3aBUCHMOCTH B BHJIC TAOJUIT M TPAPUKOB, IETATh BEIBOJBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

o MIPOBOJINTH KOCBEHHBIC M3MEPECHUS (U3MUECKUX BETUYHH (yAClbHAS TEIUIOEMKOCTH BEIIECTBA,
COIMPOTHBIIEHUE MPOBOJHUKA, PadOTa U MOIIHOCTh ANEKTPUYECKOTO TOKA): TMIIAHUPOBATH W3MEPEHHS,
cOOMPATh IKCIEPUMEHTANTBHYIO YCTAHOBKY, CIIEAYs PEIOKEHHON MHCTPYKIINH, ¥ BEIUUCIISTH 3HAUCHUE
BEJTMYHHEI;

o coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH TIpH padoTe ¢ 1ab0opaTOPHBIM 000PYIOBAHHUEM;

o XapaKTepU30BaTh TMPHUHIMIBI JIEHCTBUS W3YUYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OMOpON Ha UX OMHUCaHHs (B TOM YHCIE: CUCTeMa OTOIUICHUS IOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETpP, CUETYHK OJICKTPUUECKONH DSHEPruu, JJICKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeNbHBIE JJICKTPONPUOOPHI (IPUMEPBI), IJICKTPHUYECKUE TNPETOXPAHUTEIH, JJICKTPOMATHHT,
ANEKTPOABUTATENh TOCTOSHHOTO TOKa), UCHONB3ys 3HAaHUS O CBOWCTBAX (U3NYECKUX SBICHUN U
HeoOxouMBbIe (HPHU3MUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETp, THTPOMETP, IBUTATENb
BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI JJICKTPUYCCKUX IIeTed ¢
MOCNe0BATEIbHBIM U TMapajUIeNbHBIM COSIMHEHHEM SJIEMEHTOB, pa3inyasi yCIOBHbIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKUX IIeTIeH;

o MPUBOJUTH MPUMEPHI (HAXOAUTh MH(OpPMAIMIO O TpHUMEpax) MPAKTUYECKOTO HCIOIh30BAHUS
(¢u3MUecKUX 3HAHWUN B TMOBCEAHEBHOW JXKU3HU JUIsi oOecrieueHus: 0e30MacHOCTH Mpu oOpaiieHuu ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHS 3JI0pOBbsi M COONIONCHUS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPY)KAIOIIECH Cpe/Ie;

. OCYIIECTBIISATh TOUCK HH(popMaruu Qusndeckoro coaepkanusi B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TYTEM CpaBHEHUS JONOJHHUTEIBHBIX WCTOYHHKOB BBIIENATH WH(GOpPMAIHIO,
KOTOpasi SIBISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;



o UCTOJIb30BAaTh TPU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPaTypy
(GU3MYecKoro cojepkaHusl, CIpaBOYHbIE MaTepuanbl, pecypcsl cetu HMHTepHer, BiajeTs npuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

J C03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U KpAaTKHE YCTHBIE COOOIEHUs, 0000111as HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHHUKOB (PU3UYECKOTO COJCPKAHMUSA, B TOM YHCIIE MyOIUYHO MPECTABIATh Pe3yabTaThl
IIPOEKTHON WJIM HCCIEN0BATENIbCKON JEATEIbHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3Y4YEHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3HKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3eHTALNeH;

o IPY BBITIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (DPU3MYECKHX MPOIIECCOB PACIPENEIATh
0053aHHOCTH B IPYIIE B COOTBETCTBUU C ITOCTABICHHBIMU 33/1a4aMH, CICIUTh 32 BBHIIIOJHEHUEM IUIaHa
JEUCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JIESATEIBbHOCTh IPYIIIbI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBUE, IPOSABIISASA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHny oOyueHus B 9 kJiacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

J MCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHWXEHUA, Aepopmanus (ynpyras, IUIaCTHYecKas), TPEHHUE, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, a0COJIIOTHO TBEPJOE TENO, LEHTP TSHKECTU
TBEPIIOTO Tella, PaBHOBECHE, MEXaHMYECKHE KoJeOaHWs W BOJHBI, 3BYK, MH(pa3ByK W YJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTH,
CIIEKTPBI UCITYCKAHUS U MOTJIOUICHNUs, alb(a-, 6eTa- U raMMa-u3J1ydeHusi, U30TOIbI, SAepHAst SHEPreTHKa;
J pasinyath  sBIE€HUS (paBHOMEpPHOE U  HEPaBHOMEPHOE NPSMOJIMHEHHOE  JBH)KEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE IMajieHue Tel, PaBHOMEPHOE JBMXKEHUE IO
OKpPY>KHOCTH, B3aMOJICIICTBHE TeJl, pEaKTUBHOE JBUKEHHE, KOJIeOaTeIbHOE ABIKEHUE (3aTyXatolue U
BBIHYKJICHHbIE KOJICOAHUsI), PE30HAHC, BOJHOBOE [BHKEHHE, OTpPa)X€HHE 3BYKA, NPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKCHHE CBETA,
pasioxeHue 6eoro CBeTa B CIEKTP U CII0KEHHE CIIEKTPAIbHBIX I[BETOB, TUCIIEPCUS CBETA, €CTECTBEHHAs
PaZo0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEIYATOr0 CIEKTpa M3JIy4yeHUs) M0 OMUCAHHUIO X XapaKTepPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JIaHHOE (PU3NUECKOE SBICHHUE;

o pacrno3HaBaTh MTPOSBIICHUE U3YUEHHBIX (DU3HUECKUX SBJICHUH B OKpYKalOIIeM MUpE (B TOM YHCIIe
¢u3nueckue SBJICHUS B IPHUPOJAE: NPUIUBBI U OTIUBBI, ABM)KEHHE IulaHeT COJIHEYHOW CHCTEMBI,
pPEaKTUBHOE JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHSITHE 3BYKOB JXKHUBOTHBIMH, 3€MIIETPSICEHHUE,
celicMUYecKHe BOJHBI, IIyHaMH, 9XO, LIBeTa TeJ, ONTHYECKHUE SBJICHUS B IPHUPOJE, OHOIOrHyYecKoe
NeiicTBe  BUAMMOrO,  YIbTPaUOJIETOBOTO U  PEHTTEHOBCKOTO  W3JIyUYE€HUH, eCTeCTBEHHbIN
paZvoaKkTUBHBIN (OH, KOCMUYECKHUE JTYUH, paAH0aKTUBHOE N3TyYeHHE IPUPOIHBIX MUHEPAJIOB, IEUCTBHE
paZMOaKTUBHBIX M3JIY4EHUH Ha OPraHM3M 4YEJIOBEKA), MPU 3TOM IEPEBOAUTH NPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

. OTHCHIBATh U3yYECHHBIE CBOWCTBA T€ U (PU3UUECKUE SIBICHHS, UCTIONb3YS (PU3HMUECKUE BETHUUHBI
(cpeaHsii U1 MIHOBEHHAsl CKOPOCTb Te€ja NP HEPaBHOMEPHOM IBM)KEHHMH, YCKOPEHHE, NIEPEMELICHUE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOTO NTa/IeHus,
BEC Tejla, UMIYJIbC Teja, UMIYJIbC CUJIbl, MEXaHHUYecKas paboTa U MOIIIHOCTb, OTEHIUATbHASI YHEPT U
Tena, MOAHITOrO HaJl IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHAS SHEPIUs CKATON MPYKUHBI, KHHETUYECKast
SHEPIrus, MMOJIHAS MEXaHUUECKasi YHEPI U, IEPUO/ M YaCTOTa KoJIeOaHU, JUTMHA BOJIHBL, TPOMKOCTh 3ByKa
U BBICOTa TOHA, CKOPOCTb CBETa, IOKA3aTellb IPEJOMJIEHHUS Cpelbl), MPU OMNHUCAHUM IPABHIBHO
TPAKTOBaTh (PU3MUECKUII CMBICT MCIOJIb3YEMbIX BEIWYMH, OOO3HAYEHMS W EIUHUILBI (PU3NYECKUX
BEJIMYMH, HAXOIUTH (POPMYJIBI, CBSA3BIBAIONINE JAaHHYIO (PHU3UUECKYIO BEJIMUMNHY C IPYTUMHU BEIMUMHAMH,
CTPOUTH TPa(PUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;



J XapaKTepu30BaTh CBOMCTBA TeJ, PU3UUECKUE SIBICHHUS U ITPOLIECCHI, HCIIOIB3YsI 3aKOH COXpAaHEHHUS
SHEPrUH, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHIMI CYINEPHO3UIUU CHUJI, MPUHIUI OTHOCUTEIBHOCTH
I"anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U NPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEN NPU SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMIUCBIBATH €0 MAaTeMAaTUYECKOE BHIPAKEHUE;

o OOBSICHATH (PU3MYECKUE MPOIECCHl M CBOMCTBAa TEN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIBISATh MPUYUHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH
00BsCHEHHE U3 2—3 JIOTHYECKHUX IaroB ¢ OMOpoi Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MYECKUX SBICHHM,
(bU3NIEeCKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

o pelaTth pacyE€THbIE 3a/1a4U (OIMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUIA), UCIIOJIb3Ys 3aKOHBI U
(dbopmyIbl, CBsI3BIBaONINE (U3UUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3a/1a4d 3alHChIBATH
KpaTKoe YCIIOBHE, BBISABISATh HEJOCTAIOIINE UM W30BITOYHBIC TAHHBIC, BRIOMPATh 3aKOHBI U (POPMYIIBI,
HE0OXOIUMBIE /IJIsl pEIICHUS, IPOBOIUTH PACUETHI U OIICHUBATh PEATUCTUYHOCTD MOTyYEHHOTO 3HAYCHHUS
(bu3MUYECKOI BETUYHHBL;

o pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh NpPU MOMOIIM (U3HUECKUX METOOB,
UCIOJIb3YSl ONKCAaHUE MCCIEAOBAHUSA, BBIIEIATh IMPOBEPSIEMOE MPEIINOJIOKEHNUE, OLEHUBATh
MPaBUIHLHOCTHh TOPS/IKA MPOBECHHS MUCCIEIOBAaHMS, JIETaTh BBIBOJBI, HHTEPIIPETUPOBATH PE3YIIbTATHI
HaOII0/IEHUH U OTBITOB;

. IPOBOJUTH OIBITH MO HAOMIOACHUIO (PU3MYECKUX SBICHUH WM (U3NIECKUX CBOWMCTB TEI
(u3yueHue BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUsS SHEPTUHU, 3aBUCUMOCTh Tepruoa KoneOaHui
MPYXKUHHOTO MasiTHUKA OT MACChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILTUTY bl MaJIbIX
Kose0aHui, NIpSIMOIMHENHOE PacpOCTPAHEHUE CBETA, Pa3sIoKEHHUE OEJIoro cBeTa B CHEKTp, U3yUeHHUE
CBOMCTB M300paXeHUsI B IMJIOCKOM 3€pKajie M CBOMCTB M300pakKeHUs MpeaMeTa B coOUparoiien JTuH3e,
HaOJI0ICHNE CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB M3JIy4EHHs): CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pYHOBaHMs, OMHMCHIBATH XOJ OMNbITA U €ro pe3ynbTaThl, (HOPMYIUPOBATH
BBIBO/IBI,

J IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OMpeAessisl CpeJHee 3HaueHue
u3MepsieMoil BennyuHbI ((POKYCHOE pacCTOsIHHE cOOMparoleil JIMH3bI), 000CHOBBIBaTh BBIOOp criocoba
U3MepeHus (U3MepUTEeIbHOro Mpudopa);

o NIPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYUH C HCIIOJIB30BAHHUEM IIPSMBIX
M3MEpeHnH (3aBUCHMOCTD ITYTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JIBHKEHHUHU 0€3 Ha4aIbHON CKOPOCTH,
nepuo/ia KojebaHnit MaTeMaTHYecKoro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPa)KEHUS CBETa
OT yrJla MaJeHus U yria MpeJoMJIeHHs OT yIiia MaJieHus): INIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTENILHO
coOMpaTh yCTAaHOBKY, (GPUKCUPOBATH PE3yJIbTATHI MOTYYSHHOMN 3aBUCUMOCTH (PU3UIECKUX BEINIHH B BUJIC
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIIeI0BaHUs;

o MIPOBOJIUTH KOCBEHHBIC H3MEPEHHS (PU3NICCKUX BEIWYHH (CPETHSST CKOPOCTh M YCKOPEHHUE Tea
IpU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh MPYKHUHBI,
KOX(QQHUIHUEHT TPEHHs CKOJIBKEHUS, MEXaHHUecKasi padoTa U MOIIIHOCTh, YaCTOTa U MEepUoJ KojeOaHui
MaTeMaTHYECKOTO U MPYKHHHOTO MAasTHUKOB, ONITUYECKAsl CHJIa COOMPAIONICH JIMH3BI, paIHOaKTHBHBIN
¢GoH): MIaHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHMUS,
cleysl IpeyIoKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAUCHHUE BEJIMYMHBI M aHAIM3UPOBATh MOJIyYECHHBIE
pe3yibTaThl ¢ YYETOM 3aJaHHOM IIOTPELTHOCTH U3MEPECHMUI;

o coOJTII01aTh MpaBUia TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHUEM;

o pa3ianyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (DHU3MUECKUX MOJeNel: MaTepualibHas TOYKa,
a0COOTHO TBEPOE TENIO, TOUCUHBI HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TNIAHETapHAas MOJIENb aTOMa,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO s1/1pa;



o XapaKkTepu30BaTh NMPHUHIMIIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPOM Ha MX ONUCaHMs (B TOM YMCIE: CIHUIOMETP, JATYMKHU HOJOXKEHUS, PACCTOSAHUSA U YCKOPEHHUS,
pakera, 3XO0JIOT, OYKH, MEPHUCKOIN, (oToammapaT, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3UMETP,
Kamepa Buibcona), Hcronb3yst 3HaHUS O CBOMCTBAX (PU3MUECKUX SBICHUI M HEOOXOAUMBIE (PM3NYECKHE
3aKOHOMEPHOCTH;

o UCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKM HW3YYEHHBIX TEXHMYECKUX YCTPOMUCTB,
M3MEPUTENBbHBIX TPUOOPOB M TEXHOJOTHUECKUX MPOLIECCOB MPH PEIICHUH Y4eOHO--IPaKTHUECKUX 3a/1a4,
OINTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajie U coOMparoIel JIMH3E;

o IPUBOAUTE MPUMEPHI (HaXOOUTh MH(OPMALMIO O MpUMEpax) MPAKTUYECKOI'O HCIOJIb30BaHUS
¢bu3nyeckux 3HaAHUW B IOBCEJHEBHOM >KM3HM JUii oOecrieuyeHHsi Oe30HacHOCTH IpH OOpallleHHH ¢
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMHM, COXPAaHEHHS 3JI0pPOBbsI M COONIONEHUS HOPM
HKOJIOTHYECKOTO MIOBEICHUS B OKPYKAIOLEH CPELE;

o OCYIIECTBIISITh MOMCK MHPOpMAauu (HPU3NYECKOro conxepkanust B MIHTepHETe, caMOCTOSITEIHHO
¢dbopMynupys NOUCKOBBIH 3ampoCc, HAXOAWUTh IIYTH OIpPENEeNEeHUsl JIOCTOBEPHOCTH IOJTY4E€HHOU
nH(pOpMaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONOJHUTEIbHBIX UICTOUHUKOB;

o UCMOJIb30BaTh IPU BBIIOJIHEHUM Y4YEOHBIX 3aJaHMi Hay4yHO--TIONYJSIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepkaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiafeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaThb COOCTBEHHBbIE IHCbMEHHBbIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PH3UYECKOTO COJICPIKAHUS, MyOJIMYHO MPEICTABIATH PE3YIbTAaThl IPOSKTHOM
WJIM UCCIIEOBATENIbCKON JIEATEIIBHOCTH, IIPU 3TOM IPAaMOTHO HCIIOJIB30BaTh M3YYECHHBIM NOHATUIHBIN
amnmapar HM3y4aeMoro pasjena (QHU3MKH U CONPOBOXKIATh BBICTYIJICHME Mpe3eHTauueil ¢ ydéTom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE
7 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBo 4acos

Ne ni/n
NMPorpamMmbl

Bcero

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY KAIOIIEro MUpa

11 ®dusuka - HayKa 0 MPUPOJe 2
bubnuorexa HOK ®I'AOY II1O
1.2 duznueckre BeJIMYNHBI 2 " "
Axanemust MunnpocsenieHust Poccuun
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2
Wroro mo paszneny 6
Pa3znen 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrtpoeHue BemiecTBa 1
99 JIBM>KE€HHE M B3aMMOACHCTBUE YaCTHIL 2 bu6mmorexa [IOK ®I'AOY AI1O
' BEIIECTBA "Akanemus Munnpocsemenus Poccun"
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no paszneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
3.1 MexaHn4ecKoe ABMKSHHE 3
bubmuotexa [JOK ®I'AOY JI1O
3.2 WNuepmus, macca, TNIOTHOCTh N .
Axanemust MuHnnpocsenienust Poccun
3.3 Cuna. Bunp! cun 14
Hroro mo pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
Hasnenue. [lepenaya gaBnenus: TBEPALIMU
4.1 3 Bubaunorexka [IOK ®T'AOY 1O
TeJIaMH, JKMIKOCTSIMH U Ta3aMHu
"Akagemust Munnpocsemienust Poccun"
4.2 JlaBIIeHME KUIKOCTH 5




4.3 ATMOCdepHOEe TaBICHHE 6
44 JelicTBHE KUIKOCTHU U ra3a Ha 7
' HOTPYKEHHOE B HUX TEJIO
Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
51 PaGora 1 moutHOCTH
bubnuorexa HOK ®I'AOY II1O
5.2 [IpocThie MeXaHU3MBI
"Axkanemusi Munnpocsemienus: Poccun"
5.3 MexaHnueckasi SHeprus
Uroro no pazueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Ne ni/n

KoanyecTBo 4acos

Bcero

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. TensioBuIe ABJIeHUSA

11 CTpoenue v CBOWCTBA BELIECTBA 7 bu6mmoreka [IOK ®T'AOY JII10 "Akanemust
1.2 TerioBbIe MPOIIECCHI 21 Munnpocserenus Poccun”
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
91 DJIeKTpUYECKUE 3aps/ibl. 3apsKEHHbBIC 7
' TeJIa M UX B3aMMOJICHCTBHUE
2.2 [ToCTOSIHHBIH JCKTPUUSCKUN TOK 20 bubmorexa HOK GTAOY JIHO "Axanems
Munnpocsenienust Poccun"
2.3 MarHuTHbIE SIBICHUS 6
2.4 DeKTpOMarHuTHasE UHIYKITUS
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Ne ni/n

KoanyecTBo 4acos

Bcero

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. Mexannueckue siBJCHHUS

MexaHudeckoe JABHWXKCHUEC U CII0COOBI

11 10
€ro onucanus bubmuorexa [IOK ®I'AOY HIIO "Axkagemus
1.2 BsaumonetictBue Ten 20 Mumnnpocsenienust Poccun"
1.3 3aKOHBI COXPAHEHUS 10
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 Mexanunueckue KoneOaHus bubnnorexa [IOK ®I'AOY AIIO "Akanemus
2.2 MexaHnudeckre BOJIHBI. 3BYK Munnpocsemenus Poccun”
Wroro no pazneny 15
Pazgen 3. DiekTpoMarHuTHOE 1o0Jie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 bubmuotexa [IOK ®I'AOY IIIO "Axkagemus
' AIIEKTPOMArHUTHBIE BOJIHBI Munnpocsemenus: Poccun”
Hroro no paszneny 6
Pa3nen 4. CBeToBble siBJIeHUS
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
bubmuorexa [IOK ®I'AOY JIIO "Akagemus
4.2 JIuH3b! U onTUYECKUE TPUOOPHI "
Munnpocsenienus Poccun
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3
Hroro mo pazaeny 15

Pa3gen 5. KBaHTOBLIE AIBJICHUSA




I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

5.1 4
aTOMOM bu6mmoreka [IOK ®I'AOY AIIO "Axkamemus
5.2 Ctpoenue aToOMHOTO siApa Mumnnpocsenienust Poccun"
53 SnepHble peakuu
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IA0IIUIT MOAY /1B
6.1 [ToBTOpeHUE M 00600IIEHUE CONCPKAHUS 9 bubmuotexa [IOK ®I'AOY HIIO "Axkagemus
' Kypca ¢pu3uku 3a 7-9 Kimace Mumnnpocgsenienust Poccun"
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







