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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiapTaraM OCBOEGHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYalOIIMXCS M OpraHu3alMio H3ydeHus (U3MKM Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yibTaraM  OOydeHHus, a  TaKkKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHuUs.
[TporpamMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro mMaTtepuala 1o rojiam
oOyueHus (o Kjaccam), IpeajaraeT IMPUMEPHYIO I0CJIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJEPKAaHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOLINM ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
O6uonoruel, actpoHoMueil 1 ¢pu3nveckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MperocTaBisgeT HaubOojee sCHble 00pa3lbl MPUMEHEHHs HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JaHHBIE U MCIIOJNb30BaTh HAy4yHbIE OKa3aTeNIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuy, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIE POrPaMMBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu ¥ QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymeld mnpodeccnoHaTIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOMH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ecreunBaeTCs pelICHUEM CIISAYIOLINX 3a4a4:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
bu3nuecKkux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaONIOJaTh MPUPOJHBIE SBICHUS U  BBIIOJIHATH  OIIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTH ¢ MH(popMaied (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHUSIX (U3UKH, aHaTU3 M KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (prU3nUecKoil HAyKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpu3smMke nepeueHs J1abopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOIO 3K3aMEHa O (PU3HKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

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

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOrO BOIIPOCA, BBIABM)KEHHE THIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®dusnueckue mMpuOOPHI U MPOIEaAypa MPSIMBIX U3MEPEHHI aHATOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

ok ownh e

WN3mepenne TtemrepaTypbl MNpH TOMOIIM >KHUIKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJEKYNbl, MX pa3Mepbl. OMBITHI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpucTayTMYecKknx) Teld. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHSI.

2. Ha6mronenue quddy3un.

3. HaOmionenue siBIeHUH, OOBACHSIIONINXCS MPUTSHKCHUEM WA OTTAIKMBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

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



Mexanudeckoe aBH>KeHUE. PaBHOMepHOe U HepaBHOMEpHOE MABWKEHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojerctBusi Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBlIeHUE TArOTEeHUs U criia TsbkecTH. Culia TshKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cuna tpenus. TpeHue CKoJIbKEHU U TPeHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmronenue nsmMeHeHus: CKOPOCTH MPHU B3aUMOICHUCTBUU TEI.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

ok ownE

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
MIJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHYEHUA NaBieHus. /[aBienue rasza. 3aBUCUMOCTD
JaBJIEHU Ta3a OT 00bEMa, Temneparypsl. [lepenayua napienust TBEPABIMHU TEJIAMU, JKUIKOCTSIMHU U
razamu. 3akoH Ilackang. ITHeBMaThueckue MalIMHBL. 3aBUCHMOCTb JABJICHHS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpHunHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emnu. Omwir Toppuuennu. M3mepenue aTtmochepHOro MaBiieHUS. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok wn e



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUIIBL, ICMCTBYIOIIEH HA TEIO B )KUJIKOCTH,
OT Macchl TeJna.

OnbIThL, 1EMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHne mpaBuUia paBHOBECHS pbluara K OJOKy. «3ojoToe mpaBuiio» mexaHuku. KIIJ]
IPOCTBHIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckasi 1 moteHuaibHas sueprus. [Ipespaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u

amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYECKON Teopun. (CmauuMBaHME U KanWUIIpHbIE siBIeHUs. TeruioBoe
pacUIMpPEHNE U CKATHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHL.
Buytpennss sneprust. CiocoObl U3BMEHEHUsI BHYTPEHHEW SHEPTUu: TEIUIoNepeiaya i COBEPIICHUE

paboTHI.

BI/II[I:I TCILIONCpCAaYn: TCILJIOMIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeElIECTBA. Te€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe u KoHIeHcamws. lcmapeHue.
Kunenue. YnenpHas Termora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
H3meHenune naBiaeHus ra3a Ipyu K3MEHEHHH 00bEMa M HAarpEeBaHUH WJIH OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. HaGmonenne xumneHus.
. HabGnroneHne mocTossHCTBa TEMIEpaTyphl TP TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.
OnbITHI IO HAOIIOEHHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u
HarpeBaHUs WM OXJTKICHHUS.
6. IlpoBepka ruUMOTE3bl JMHEHWHOW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.
7. HaOmroneHne M3MeHEHUs BHYTPEHHEH SHEPTUU Teja B pe3yibTaTe TEIUIONepenadn U
pabOTHI BHEITHUX CHIL.
8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.
9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
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11. UccnenoBanue npouecca uCapeHusl.

12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.

13. Onpenenenue yaenpHON TEIIIOTHI MJIABJICHUS JIbJA.

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKM U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpUUEcKOro Toka. 3akoH /xoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KOopoTkoe 3aMbikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] SIEKTPUYECKON HHEPruu. OIIEKTPOCTAHLIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
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. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUS 3JEKTPOMArHUTHON UHIYKIIVH.

. Onbrter @apagest.

. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI JEKTPUUECKON MU TOCTOSIHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPHUUECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuiIa CIO0XKEHUS HAMPSHKEHHUH MPH ITOCIICIOBATSIILHOM COSTMHCHHUN JBYX
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PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILET0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBHUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW HHIYKIMM: MCCIIEIOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHWKEHHs. PaBHOMEpHOe mpsAMoNMHEHOEe [BWXkeHue. HepaBHoMmepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TpSIMOIHHEHHOE ABMkeHne. CBoboaHOoe mageHne. OnbIThI
lanunes.

PaBHOMepHOE nBMXEHHE MO OKPYXHOCTH. [lepuoa m wactora obOpamienus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTHUE BUbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3Kku.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroct, TpeHus. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUu.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOMCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MacChl Tea U AEHCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCca IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuwie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

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

3. OmpeneneHne yCKOpPEeHUs Telda NpU PAaBHOYCKOPEHHOM JIBM)KEHUHU 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
MyTH OTHOCATCA KaK psiJl HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKU BPEMEHHU
OJINHAKOBBI.

6. HccrnemoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue kKodppuIMeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHl CWJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJB30BAHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHus M BOJIHBI.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. BeiHyxneHHnsle koneOanus. Pesonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4eckue BOJIHbI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u yabTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noa JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenue npoAoiabHBIX U MOTIEPEUYHBIX BOJIH (HA MOJIEIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnkE

Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpeneneHue 4acTOTHI U MEpHOa KoJeOaHU MPY>KHHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJIa KOJeOAHWN IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWUN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD TMIepro/ia KoJIeOaHUu MPYKUHHOTO MasITHHKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. W3ydeHwue CBONCTB 3JEKTPOMATHUTHBIX BOJH C IMTOMOIIBI0 MOOUIIBFHOTO TenedoHa.
Pasznea 11. CBeToBLI€ IBJICHNUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue csera. [nockoe 3epkano. 3aKOH OTPaKEHHS CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.



Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oToamnmapara, MHUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyyenue n300pakeHMid B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudeckuii CBETOBO/I.

Xon sryueit B coOnparomiei Jmnse.

Xop J1ydeil B paccenBarolel JIUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuaIMN neicTBus GpoToarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHne XxapaKTepUCTHK H300paXKEeHUs MPeIMETa B IDIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTila MPETOMIICHHUSI CBETOBOTO Jyda OT yrJia MajeHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas moaens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- uw ramma-usnydeHus. CTpoeHHWe aTOMHOTO spa.
Hyknonnass mopens aromHoro sigpa. M3otombl. PaanoaktuBHble npeBpaiieHus. I[lepuon
noJtypacnaaa aTOMHBIX sIJIEp.

SnepHble peakiuy. 3aKOHBI COXpPAaHEHUS 3apsS0BOTO M MaCCOBOTO YHCENl. DHEPTHS CBS3H
aTOMHBIX siziep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnE

CnekTpbl U3TyYEHHS U TTOTJIONIEHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp Boaopoa.

Hab6mronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUECHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JTy4YCHUS.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJii CUCTeMaTu3aluu U
00001IeHUS TPEIMETHOTO COACPKAHUS U OIBITA ICATEILHOCTH, TPUOOPETEHHOTO MPU U3YUICHUHU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipu u3ydyeHnn JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IESITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAYYHAs T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHNUS SIBICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3UUECKHE SBJICHHUS, IPUMEHSS MOTYYCHHbIC 3HAHUSI, pelIaTh 3aa4i, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
4TO 00yYarOLIUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (DU3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHI, B TOM YHCIC JJIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HAmMOOJIEee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIrpuMep, MPaKTHYECKOTO MUCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

] mposiBJICHHE MHTEPECA K HCTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3uvecKkoin
HayKW;

[] IEHHOCTHOE OTHOIIEHHE K JJOCTHXKEHUSIM POCCUICKUX yUEHBIX--(H3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[] ocOo3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHWE IICHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArOMOTYYHsI:

[ oco3HaHUE IICHHOCTH 0E€30IMacHOTO 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH TMPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ ANMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[J copMUPOBAHHOCTH HaBbIKa periekcuu, MpU3HaHNUE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe
MpaBa y APyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[ akTHBHOE y4acTHe B pEHIeHHH MPaKTHYECKHX 3aJad (B paMKax CeMbHU, 00pa3oBaTeIbHOU
OpraHM3aIliy, TOPOAa, Kpas) TEXHOJIOTUYECKOHN U COITMAIbHOM HAMTPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJIe U GU3NYECKUX 3HAHMUIA;

] “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

(] opueHTalMs HAa MPUMEHEHHE (PU3MYECKUX 3HAHWUW JUIsl pelIeHUs 3adad B 00JacTH
OKpY’KaroIlen cpe/Ipl, TUIAHUPOBAHHUSI TOCTYITKOB U OIEHKH MX BO3MOXKHBIX TTOCIEACTBHMA TS
OKpYKaroIen Cpebl;

[J oco3HaHMe TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U ITyTel UX pPelIeHus;

8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CPeAbI:

[J moTpeOHOCTh BO B3aUMOJCHCTBHU TIPH BBIMOJTHEHUU MCCICIOBAHUM W IPOCKTOB
¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHHSIM JPYTHUX;

(] MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

[] moTrpeOHOCTh B (POPMHUPOBAHWUM HOBBIX 3HAHHMM, B TOM 4YHCIEe (POPMYyIUpOBaATH HJCH,
IIOHATHUA, TUIIOTE3bI O (1)I/I3I/I‘-IGCKI/IX O6’b€KTaX U ABJICHUAX,

[ oco3Hanue Ne(UIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



e [J mIaHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o [] CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U NIPUPOJLI, O6H.[CCTBa 1 3KOHOMHKU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e [] OmEHKAa CBOMX JEHUCTBHM C Y4ETOM BIIMSAHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIC yUeOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU H3YUYCHUH (1)I/ISI/I‘I€CKI/IX SIBICHUN ©
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yueOHoM Gpu3ndeckoi 3aaun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSTEIHHO COCTABJICHHOMY ILIAHY OIIBIT, HECTIOXKHBIA (PU3MUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCie10BaHne (PU3NUECKOTO SIBICHMUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynupoBaTh O0OOIIEHUST ¥  BBIBOJABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

INPUMEHATh pa3NUYHBIE METOJbI, MHCTPYMEHTHl W 3alpOChl IPU IOHCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (popMy mpeicTaBieHHs HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHUH KOHKPETHON (pU3HUECKOl MpoOIeMBbl;

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KAueCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh Ka4YECTBO CBOETO BKJIaJa B OOLIUII MPOYKT [0 KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JedcTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM peIIeHUs (PU3MUeCKOW 3ahayd WM IUlaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATH MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOpa WM JUCKYCCUU HA HAyYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE SBJIEHHs, HaOJIOCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHUJIKOE, ra3000pa3zHoOe), MEXaHHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmarus (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPJBIX TEJ € 3aKPEIIEHHOM OChIO BpallleHHs], Iiepe/iada JaBlieHus! TBEPIbIMU TeJIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JaBleHHEe, IJIaBaHUE TeJ, MpPEeBpalLlCHUs
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Yucie (pu3uyecKue SBICHHUS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3INYHBIMH
CKOpPOCTSIMH B >KMBOH W HEXHBOW INpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUila TPEHUs, JaBlieHue (TBEPIOro
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(PQUIIMEHT IOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPIus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nuecKnit CMbICIT UCIOIb3yEMBbIX BEJTMUMH, UX 0003HAYEHUS U eTMHUIIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCUMOCTEH (PU3NUYECKHUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBJICHUS U MTPOLIECCHI, UCIOJB3YS NMpaBuiIa
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMPaBUIO» MEXAaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alUCBIBATh €0 MaTEMAaTHUECKOE BBIPAKEHHUE;

00BACHATH (PU3UUECKHE SBICHMUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  NPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
-CJIeJICTBEHHbIE CBS3M, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBsI3bIBarOIME (PM3NYECKHUE BETMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 331a4H 3aMIUChIBATh
KpaTKoe YCJIOBUE, MOACTaBIATh (PU3MUECKHE BEIWYMHBI B (OPMYJBI M NPOBOAUTH
pacyéTbl, HAXOAWUTH CIIPABOYHBIC [aHHbIE, HEOOXOAWMBIC JJIS peIIeHUs 3anad,
OLIGHUBATh PEATUCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BETMUHHBI,



pacrio3HaBarthb MpoOJIeMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIIENIATh IPOBEPSIEMOE IMPEANOJIOKEHUE (TUIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHPOBATH TPOBEPSEMbIC MPEANOIOKEHUsA, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(PPOBBIX NPHUOOPOB, 3alKCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHusi, clenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOIY4EHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ rpauKOB, 1e1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, MaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMYNHBI,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAaX (PU3MUECKUX SBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TpPH OOpalleHHH C TPUOOpaMU M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JINTEPATyPy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUMM W3 OJHOMH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX UCCIIE0BAHU, IPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOTHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUH TOK, MArHUTHOE TI0JIE;
pasznuyath SBJIEHUS (TEIJIOBOE pacHIMpEeHUEe U C)KaTue, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIulonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBUSA AJIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINHUCAHUI0 MX XapaKTEepPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (U3UYECKUX SBIECHUI B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KamWUIIpHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUTBI B mpupojne, u3inydeHue CoiHIla,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeiid MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIspHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PUZUUECKUX SBICHU;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsI TOTUIMBA, KOA(DQPHUIIMEHT MOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsiji, CHJia TOKa, AJIEKTPUUECKOE HAMPsKEHUE, CONIPOTUBIIEHUE IPOBOJHUKA, YEIHHOE
COTMPOTHBIICHUE BEIIECTBa, pab0Ta U MOIIHOCTH dJIEKTPUIECKOTO TOKA), IPU OMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eAUHULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYyJbl, CBS3BIBAIOLIUE JaHHYIO
(¢U3MUeCKyI0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpa(uKH H3y4EeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUU CTPOEHHUS BEIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /J1s1 yyacTkKa LenH, 3akoH J[xoyns—JIeHa, 3akoH coXpaHeHUs SHEPTUH, TPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPHUEHTHPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DN3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3agadyd B 2-3 JEHCTBHS, HCHOJB3YS 3aKOHBI M (OPMYIIBI,
CBSI3bIBArOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33/1a4H 3aIMChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /TS €€ peIIeHHUs, TIPOBOIAUTE PACUETHI U CPABHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTh TPH TOMOIIHN (PU3NYECKUX METOIOB,
UCIIONIb3YSl OINKCAaHUE UCCIEOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONOKEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IPOBOAMTDH ONBITHI MO HAOJIONEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamwUIsipHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUSI U HATPEBAHUS IIPU U3JTYUYEHUH OT LIBETA
U3NIydaroniel  (MOrJomaroIie) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJIBUraTels
MOCTOSTHHOTO TOKa): (opMymupoBaTh TNpPOBEPsSEMbIE TPEANONIOKEHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00OpYJOBaHMs, ONUCHIBATH XOA OIBITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHSTH MPSIMble U3MEPEHUs] TEMIEPaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
¢u3nyecKuX BENWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPU3UYECKON BEIMYMHBI OT JIPYTOH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IJIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOIHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
HCCJIEIOBAHKUE TIOCJIEIOBATEIbHOIO W MMapajlyIeIbHOTO COEIUHEHHI MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIeIys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUIl ¥ TpauKOB, IeTaTh BHIBOJBI IO PE3yIbTaTaM UCCIICIOBAHUS;



MMPpOBOAUTL KOCBCHHBLIC H3MCPCHUA q)HBquCKHX BCIIMYNH (y,ZleJIbHaSI TEIIIOEMKOCTD
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IJIAaHUPOBATh M3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
HpGI[JIO)KeHHOI;'I HWHCTPYKIWH, U BEIYUCIIATh 3HAYCHUC BCIINYNHBI;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOpPOl Ha HUX OMHUCAHHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETUHK AIEKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepsbl), JJIEKTPUUECKUE TMPEIOXPAHUTENH, 3JIEKTPOMATHUT, SJEKTPOJBUTATEINb
IIOCTOSSHHOTO TOKA), HWCIOJIb3ys 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBJIECHUU H
HeoOXoauMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHUE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATEIh BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBbI DJICKTPHUYCCKUX HCHGI\/JI C MOCJICOOBATCIIbHBIM U IApPAJIJICIbHBIM COCAWMHCHUCM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOW KU3HU Ml oOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOJACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlei cpese;

OCYIIECTBISATh MOUCK MHPOpMaIK PU3nUecKoro coaepxanus B IHTepHeTe, Ha OCHOBE
UMCIOIIUXCA 3HAHUHU W HYTCM CpaBHCHHA JOIOJIHUTCIIBHBIX HCTOYHWKOB BBIACIIATD
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;
MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPy
bu3nUECKOro coiep KaHusl, CIIPaBOYHbBIE MaTepPHAIIbI, pecypchl cetu IHTepHeT, B1aeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOUN
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEeHHUs, 0000IIas
I/IH(l)OpMaHI/IIO 13 HECKOJBKHUX HMCTOYHHKOB (1)1/131/1‘—1601(01"0 COJCpIKaHHsA, B TOM YHUCIEC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
JeATETbHOCTH, TP 3TOM T'PaMOTHO HMCIIOJIb30BaTh U3YYECHHBIM MOHSATHIHBIA ammapar
Kypca (U3HKH, COMPOBOXK/IATh BRICTYIUICHUE TPE3EHTAIIUEH;

OpU BBIMIOJHEHUH YYeOHBIX TPOEKTOB M HCCICAOBAHUN (DU3MUECKUX MPOIIECCOB
pactpenensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C IMOCTaBJICHHBIMH 3aJa4aMH,
CJICAUTL 3a BbIIIOJIHECHUEM IIJIaHa HGfICTBI/IfI H KOPpPEKTUPOBATH €ro, aacKBATHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHKATHBHOE B3aUMOACHUCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(DIUKTHL.

K xonmy oOyueHust B 9 Kjacce mpeIMeTHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYeCcKue KosebaHus M BOJHBI, 3BYK, HHOQpPa3ByK U  YyIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHsI M IOTJIOIICHUs, anbga-, Oera- U Tamma-
U3JIy4€HUs, U30TOIIb, iAEPHAs SHEPTE€THKA;

pa3iauyaTth SIBIEHUS (PaBHOMEPHOE UM HEPAaBHOMEPHOE IPSMOJIMHEWHOE IBUKECHHE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
Kojie0aTeIbHOE JBMKEHHUE (3aTyXarolle M BBIHYXKIEHHbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE€ JIBWJKCHHME, OTpPaK€HUE 3BYyKa, MPSMOJIMHEHHOE paclpOoCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJIbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTPa U3TyYEHUs) IO
OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JJTaHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOr0 U PEHTICHOBCKOIO HM3JIy4EHHUI, €CTECTBEHHBIH paJuOaKTUBHBIN
(GOoH, KOCMHYECKHME JIy4d, paAHUOAKTUBHOE MW3JIyY€HUE TMPUPOIHBIX MHUHEPAJIOB,
JefCTBUE paiiOaKTUBHBIX M3IYy4EHUH Ha OpraHU3M 4eJOoBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYI0 3aJady B yueOHYIO, BBIJICNATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3nUeCcKUX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpEHHUE, MepeMEIleHue, MyTh, YIIoBas CKOPOCTb, CHUJAa TPEHUs, CUJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOrO MaJeHMs, BEC Tela, UMITYJIbC T€d, UMILYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS HEPIUs CKAaTOW NPY>KUHBI, KUHETUYECKast
SHEprus, MoJHasi MeXaHUYecKas SHEPTHs, IePUOJI U YacToTa KoueOaHul, IIMHA BOJIHBI,
IPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, I0KA3aTeNIb MPEIOMIIEHUS CPEMb),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI MCIIOJIB3YEMbIX BEITUYHMH,
0003HaueHHs M eIUHUIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIHUYNHAMU, CTPOUTH IPpapuKu N3y4eHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IPUHLIMAII OTHOCUTENBHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA,
3aKOHBl OTPA)XEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOro H
MacCOBOTO YUCEI IIPHU SIEPHBIX PEAKIMSIX, IPU ITOM AABATh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3alIMChIBAaTh €r0 MAaTEMaTHYECKOE BbIPAXKEHUE;

OOBSCHATh (hU3MUECKHE MPOLECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB € OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

peliaTth pacyéTHbIC 3a1a4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YA
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLIUE WIH
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
OPOBOJIUTH PACUYEThl M  OIECHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUS
(U3HYECKON BETMIMHBL;

pacrio3HaBaTth MpoOIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCTIONB3Ysl OINUCAaHWE WCCIECNIOBaHMS, BBIACIATH TPOBEPSEMOE IPEAIOIOKEHHE,
OLICHMBATh MPABWJIBHOCTh TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MIENaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUN U ONBITOB;

MIPOBOAMTH OMBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa Hbl0TOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aBUCMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHHH, MPSIMOJIMHEHHOE PacpOCTpaHEeHUE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUYeHHE CBOWCTB N300pakeHHs B IIJIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolleld JuH3e, HaOloJIeHue
CIUIOIIHBIX ¥ JIMHEHYATBHIX CIIEKTPOB H3IIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyIOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3HaYeHHe H3MepseMOoi BeNUYMHBI ((OKYCHOE paccTOsHHUEe COOUpAIOLIel JIHMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

NPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYMH C MCIOJIb30BaHHEM
NPSMBIX H3MEPEHHH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KoJIeOaHUN MAaTeMaTHUYEeCKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCMOCTH YTJIa OTPaKEHHUS CBETa OT YIJia MaJIeHUs U YIjia MpeloMIICHHUs OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTaHOBKY,
(UKCUPOBATh pPe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BHUJIC
TaOIHI U TPaQHKOB, AETAaTh BBIBOKI 110 pPE3yJIbTaTaM MCCIIeIOBAHNS;

NPOBOJUTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYHH (CPEIHSss CKOPOCTh W
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKOIBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEePHO/] KOIeOaHUI MAaTEMAaTUYECKOTO U IPY)KMHHOTO MasiTHUKOB,
onTHYEeCKas CWwia coOuparomie JMH3bl, pPaJUOaKTUBHBIA (OH): MIaHUPOBATh
U3MEpeHUs, cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYUHBI M aHATU3UPOBATH
MOJIy4EeHHBIE PE3Y/IbTaThl C YUETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHUIA;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKHUX MOJENCH: MarepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKAas JIMH3a,
IUIaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SIApa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHUS,



pacCTOAHUS U YCKOPEHHMS, PaKeTa, 9X0JIO0T, OUKH, IEPUCKOI, (poToarnnapaT, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucCHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPHU PEUICHUH y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMBbI JJIS OCTPOCHUS M300pa)XKeHU B IJIOCKOM
3epKajie u coouparorei JIMH3e;

IOPUBOAUTH TpUMEPbl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) HPAKTUYECKOTro
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMA B TOBCEAHEBHOM MKU3HH Uil OOECIEeYCHUs
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COONIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXKarollen cpene;

OCYILIECTBIIATh MOMCK HH(OpManuu (¢uzndyeckoro coaepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH IOJIyY€HHOM HH(GOpMaluu Ha OCHOBE WMEIOLIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCTIOJIB30BATh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(buU3U4ecKOro coepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceT IHTepHeT, BlIaeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOr0 COAEpKaHMs, NyOIMYHO MpPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM
Konrtpoabubie IIpakrnueckne  (uuppoBbIe)
n/n NMPOrpamMmbl Bcero
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
Pasznen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAKIIET0 MUPa
1.1 du3uka - Hayka 0 IPUPOJIE 2 bubmorexa HOK
' K pHpoA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 D 2 1
HBHACCKHE BEIAMHbL https://m.edso00.ru/7f416194
1.3 EcTecTBEHHOHAYUYHBIN METO/ ITIO3HAHUS 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TpocHie Betiectsa https://m.edso00.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 9 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSHHUS BEIECTBA 2 bubmorexa HOK
' p H https://m.edsoo.ru/7f416194
Hroro no pazneny )
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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bubnunorexa LIOK

2 )41 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBneHus TBEPAbIMU 3 Bu6muoteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 bubmmoreka [JOK
' HOrpy»)EHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.edso0.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
. M 4
53 CAITCCRAL FHEpTHA https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O

12
[TPOTPAMME 68 3
8 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TenioBble ABJIEHUS
1.1 CTpoeHHUE U CBOIMCTBA BEIIECTBA 7 bubmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUUYECKUE 3apsabl. 3apsyKEHHbIE 7 1 bubnmnoreka [JOK
' TeJa ¥ UX B3aUMOIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT 7 % 20 1 7
OCTOSTHHBIN AMEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATAHTHPIC ABICHHA 6 ° https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHuTHas WHIYKIIUI 4 bubmorexa HOK
' P YU https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PeszepBHoe Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I1O

14.
I[TPOI'PAMME 68 3 >
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m Koutpoasnbie Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. MexaHnuveckue siBJleHUsI
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SAHMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATEHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue KojJe0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 7 3
CXAMHMICCKNC KOMCOAHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHIACCIHE BOTHBL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3neu 3. DiieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIC BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubnmoreka [JOK

SJICKTPOMArduTHBIC BOJIHBI

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

Hroro no pazneny



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

Pa3nea 4. CBeToBbI€E ABJICHUS

4.1 3ako acIpocTpaHe cBeTa 6 2 bubmmorexa LIOK
. HBI PaCIpPOCTPAHEHUS CBET
pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4. P 2
3 AIOACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBanToBbI€e SIBJICHHS
5.1 HcnyckaHnue v MOTJIOIICHNUE CBETa aTOMOM 4 1 bubmmorexa LIOK
' 4 B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1 1
53 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTebHO-0000 110N MOYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEepKAHUS 9 9 bubnnoreka [JOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

I[MTPOT'PAMME
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