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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3mKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHus COCTaBICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS 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 OOYYarOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKM Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[TporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1o kjaccam), NpeajiaracT MPUMEPHYIO IOCIEI0BATENbHOCTh HM3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3aHUH paboveii MPOrpaMMEI 110 y4eOHOMY MPEAMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢u3nueckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HamOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIo MeToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 33aja4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHOM TIpPaMOTHOCTH U HHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBACHATH SIBICHUS,
® OIICHUWBATh U MOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEIOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00I111€00pa30BaTENbHBIE POrPaMMBL,
yTBepkI€HHON pemeHnneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaroluxcsi K HAy4HOMY H3YyUEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHME HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O POIM (PU3UKU IJi1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0yUEHHIO B 3TOM
HaTPaBIICHUU.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOSHUH BEUIECTBA, O MEXaHUUECKUX, TETUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHEC YyMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE TPUEMOB PAbOTHI ¢ WHQOpPMAIMECH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CcO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXXEHUSIX (U3NYECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gpusmke nepeueHs JadopaTOPHBIX PadOT U OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp MpOBeIeHUsl J1abOopaTOPHBIX padoT U
OTIBITOB C YU4E€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00yUYaroImMXCs, CIIUCKA YKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO 3K3aMeHa 1o (U3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

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

®dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBACHEHHE HabOmomaeMoro sBieHus. OnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JATbHOCTh MOJIETA INApHKa,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayInyeckux) Teld. B3auMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTU arperatHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHXKEHUSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKESHHSI.

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



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUU. B3aumopeilcTBue Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTh. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

HaburoneHue siBjaeHUS] MHEPLUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

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).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

ok ownE

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

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

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenayua naBnenust TBEPABIMU TEJIAMU, SKUIKOCTSIMU U
razamu. 3akoH [lackamsa. ITHeBmMaThueckne MammuHbBL. 3aBUCHMOCTH JABJICHUS KUIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHHU3MBI.

AtMochepa 3emnun u atmochepHoe namieHue. [IpHuMHBI CyIIeCTBOBAaHUS BO3YIIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT O00BbEMa TMOTPY)KEHHOM 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.

Jlabopamopuvie pabomol u onvimol.

1.

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

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

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLLIEH CUIIBL, ICMCTBYIOIIEH HA TEJIO B KUJKOCTH,
OT Macchl Tena.

OnbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIIbI, IEUCTBYIOLIECH Ha
TEJIO B KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanunyeckas sHeprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue oq1Horo
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenenvie pa®OTBI CHUIBI TPEHHUS TPU PABHOMEPHOM [IBIDKEHUM Tejla II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETUYECKONH TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB U MoJekyl. ONbIThl, MOATBEP)KIAIONINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpuctammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennss seprus. CiocoObl U3BMEHEHHUs BHYTPEHHEW SHEPTUu: TeIUIonepeaya i COBEpIICHNE

paboTHI.

Bungsr TCIJIonepeaayn: TCIJIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS 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.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.

NGO ALDE
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Jlabopamopnwsie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHEHMs] BHYTPEHHEH SHEPruu Tejla B pe3yibTaTe TEIJoNnepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuszanus Tei. J{Ba poja a1eKTpUUECKUX 3apsAa0B. BzanMopaelicTBre 3apsiKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3apsI0B U
pPacCcTOSTHUS MEX]y TEJIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COMPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIIEKTPUKHU.

C6opka u mpoBepka pabOThl NEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

W3MepeHue U peryaupoBaHue CUIIbl TOKA.

W3mepenue U peryinpoBaHue HapsHKEHNUS.

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

pe3ucTOpa M HAIPSKEHUs Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  JIEKTPHUUECKOTO  CONPOTHBIIEHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU [IONIEPEUHOT0 CEUEHHUS U MaTepHraa.

8. IIpoBepka mpaBuia ClI0KEHUS HAPSHKEHUH MPH MOCIIEI0BATEIHLHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mmpaBuia Ui CUIIbI TOKA MPH NAapaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILET0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBaHue MarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yueHne MAarHUTHOTO IMOJSl IOCTOSIHHBIX MAarHMTOB MpPHU HMX OOBEIMHEHUH H
paszeneHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJAEUCTBUS KaTYIIKU C TOKOM U
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MarHuTa OT CHJIbI TOKa M HallPaBJICHUS TOKA B KaTyILKe.
18. M3yueHue nefCTBUS MArHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUH 3HaUeHUs U HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe nageHue. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJEHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMoCTh 1 meperpy3kH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma

C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTrBHOE BUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

SHEPrUuu

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

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pas3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS INPSIMOJUHEHHOTO JBUKEHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHHUS.

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 YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HabmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peaKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

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

Jlabopamopuvie padomol u onvimel.

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

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumnoTessl: €CI NpU paBHOYCKOPEHHOM JABH)KEHUH 0€3 HaualbHOM CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne KodhPuUIMEHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKEHHUHM Tejla 10

FOpHBOHTaHBHOﬁ TTOBCPXHOCTH.



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

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe npmwxenue. OCHOBHbIE XapaKTEPUCTHKU KoyieOaHUil: Mepuoj, 4acroTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
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Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpezneneHue 4acTOThI U MEpHOa KOJIeOaHUN MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOAa KoJeOaHWI TOIBEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnepmoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTH NEpHOAAa KOJEOAHWW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nen 10. DiieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenune ceera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.
ITpenomiienne cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numHze. OmnTmdeckas cucteMa ¢oToammapara, MHKPOCKONAa H
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

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

Hemoncmpayuu.

©ooN Ok WDE

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Tpenomienue cBera.

OnTuyeckuii CBETOBOI.

Xon tyueit B coOMparomei Jnunse.

XoJ1 1y4deil B pacCcerBaroleu JIMH3E.

[Tony4yenne n300paxeHuii C MOMOIIBIO JIHH3.

[Tpuniun aeictBus doroamnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rinasa.

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

HccnenoBaHue 3aBUCUMOCTH YIJla OTPAXKEHUsI CBETOBOTO JIyya OT yrijia MaJeHusl.
W3ydeHne xapakTepuCTUK H300pakeHus IIpeIMeTa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jyya OT yIJia MajeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
IOTJIONIEHKE cBeTa aTOMOM. KBaHTHI. JIMHEHYaThIe CIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpO€HHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsJIOBOTO0 U MACCOBOTO YMCE. DHEPTUs CBI3U
aTOMHBIX siziep. CBsI3b Macchl U D)HEpruu. Peakunu cuHTe3a u aeneHus saep. VcTouHuku sHepruu
Connua u 3BE31.

Snepnas snepreTuka. JIeiicTBUA paAMOAKTUBHBIX U3TYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHexTpsl HU3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BoaOpoa.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHHH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.
1. HaOGmroneHne CIUTONIHBIX W IMHEWYATBIX CIIEKTPOB U3ITYUICHHS.



2. HUccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPIMM YaCcTULIBI 1O TOPMO3HOMY IYTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMAaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHKS U OIBITA IEATEIHbHOCTH, TPHOOPETEHHOTO MPU U3YICHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpu u3yuyeHnu JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIeYMBAeTCS JOCTIKEHUE TPEAMETHBIX H  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, TPUMEHSS IOJyYeHHbIEC 3HAHUS, pelaTh 3a/1a4k, B TOM YHCIIe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IMOJIYY€HHBIX 3HAHUI Paclio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
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 HambOoyiee Ba)KHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIpuMep, MPaKTHYECKOTO MCIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUOB SHEPTHUH.



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

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

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

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTEepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNMCKON (pr3ndecKon
HayKU;

[J IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DHU3UKOB;

2) rpaKIaHCKOTO M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

(] rOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYUMBIX U ATHUYECKHX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE SCTETUYECKHX KadeCcTB (PM3MUYECKON HAYKU: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[ oco3HaHHE IIEHHOCTH (pU3M4ecKod HayKd Kak MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

(] pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESTENbHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS U SMOLUOHAJBHOIO 0JIATONOJIYYHS:

[J oco3HaHMEe IIEHHOCTH 0€3011acHOr0 00pa3a *KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaXHOCTH ITPaBUJI O€30IaCHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[J chopMUpOBAHHOCTH HaBbIKA peIIeKCUU, IPU3HAHUE CBOETO MPaBa Ha OLIMOKY U TAKOTO JKe
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaHus:

[J akTUBHOE Y4acTHe B PEIICHHH MPAaKTHYECKHX 3a7ad (B paMKax ceMbHU, 00pa3oBaTeIbHOU
OpraHM3alliy, TOPOAa, Kpasi) TEXHOJIOTUYECKOU U COIMAIbHOM HANIPaBIEHHOCTH, TPEOYIOLTIX
B TOM 4HCJI€ U GU3NUECKUX 3HAHUI;

] MHTEpeC K MPaKTUYECKOMY U3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

[J opueHTalusi Ha TpUMEHEHHE (PU3NYECKUX 3HAHWHA ISl pelleHus 3aaad B oOyacTu
OKpY’Karolllel Cpe/ibl, INIAHUPOBAHUSI IOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUM AJIs
OKpY>KaIOIllEel Cpe.bl;

[J oco3HaHME INI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

1 moTpeGHOCTH BO B3aMMOJEHCTBHM TPU BBINOJIHEHUH HCCIEIOBAaHUNH M TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIBHOCTD;

[ moTpebHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM 4YHcle (OPMYIUPOBATH HJEH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

] ocozHaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



e [] TUIaHWPOBAHKE CBOETO PA3BUTHUSI B IPUOOPETEHUHU HOBBIX (PU3NUYECKUX 3HAHUI;

o [] CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U IIPUPOLI, O6H.[€CTBa 1 5KOHOMMKU,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHﬁ;

e [] OLEHKa CBOMUX JEHCTBUN € y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpery, BO3MOXKHBIX
rJ100abHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKUA O0BEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYNIECTBCHHBIN MPU3HAK KJIacCH(DUKAIMU, OCHOBAHHMS JJIsi 0000IICHHUS
Y CPaBHCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PacCMaTpUBAEMbIX (PaKTax, NaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (PU3MUCCKHUM SIBIICHUSIM;

BBISIBIISITh TIPUUMHHO--CJICICTBCHHBIC CBSI3U TPU HM3YYCHUU (PU3MUECKUX SBJICHUU WU
NPOIIECCOB, JIEJIaTh BBIBOJBl C HCIIOJIB30BAHUEM JICAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (DU3NUYECCKUX BEIUYNH;
CaMOCTOSITENILHO BBIOMPATh CIOCcO0 penieHus yueOHol Gpusnueckoi 3a1auu (CpaBHEHUE
HECKOJIbKUX BapUAHTOB pEIICHHs, BHIOOpP HauOolee MOIXOIAIIET0 C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (PU3NUYECKUI
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BaHNE (PU3NYECKOTO SIBICHHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
WCCJIEIOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYJIMpPOBaTh  OOOOIIEHUS M BBIBOABI 10  pe3yibTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BUTHE (DPU3NYECKHUX MPOLIECCOB, a TAKXKE
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHoM (hr3nyeckoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMU CXEMaMH, JuarpamMmmamMH, WHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xoae OOCyXJaeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabopaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha pEIICHHUE 3a/1a4i U MMOAAepKaHue 0JIaroKenaTeIbHOCTH OOIEHHS;
CONOCTABIATH CBOM CYXJACHHS C CYXACHHSIMH JpYrUX YYaCTHHKOB JHAaJIora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO NO3ULINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  PE3yJAbTAThl  BBINOJHEHHOTO  (DU3MYECKOTO  OIBbITa
(9KCIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

IOHMMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHAHOM M MHIMBUAYaJIbHON pabOTHI IpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTIDKEHUIO: PACIPEeIATh PO, 00CYKAAaTh MPOLECCH U PE3yIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLICHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA POIYKT IO KPUTEPHUSIM, CAMOCTOSITEITHHO
c(OpMyTHPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIICHUN (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM peElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIIOBAaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSACHATH MPUYMHBI TOCTUKEHUS (HEJOCTUKEHUS) PE3YIbTaTOB AESITEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpHU peuieHHd (U3WYeCKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOy4yeHuss B 7 Kjacce mpeaMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCTOJIb30BAaTh TOHATHS: (U3MYECKME M XUMHUCCKHE SBJICHUS, HaOIIOJCHHE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmarus (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAILCHNUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMH,
KHUIKOCTSIMM M Ta3aMu, aTMoc(pepHOe JAaBieHHE, IUJIaBaHUE TeJ, MpPEeBpaLleHUs
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJAE, ACUCTBHE CWJIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha XKMBOW OpPraHu3M, IUIaBaHUE pPbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsl, AaBlieHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKUBAIOLIAs CUJa, MeXaHHW4eckas pabdoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(p(HIMEHT TOIe3HOro NEHCTBHS MEXaHH3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPIus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JpYTMMH BEJIMYMHAMH, CTPOUTh IpaUKM H3YyYEHHBIX 3aBHUCHUMOCTEM (PU3NYECKUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3nUecKue ABICHUS U MPOLIECCH, HCIOJb3Ys MpaBuIIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
NpaBUIO paBHOBecHs pblyara (OJ70Ka), «30J0TO€ MPaBWIO» MEXAHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPIruM, NMpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATD (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  IMPAaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  [PUYUHHO-
-CJIeJICTBEHHbIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 feWCTBUA, HCIOJB3YSd 3aKOHBI M (OPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Ja4H 3all1ChIBAaTh
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJBl U NPOBOIUTH
pacy€Tbl, HAXOAWUTH CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYCHHOH (PU3HUECKON BEIINYMHBI,



pacrio3HaBaTh poOIEMBbl, KOTOPbIE MOKHO PEIIUTh IPU TOMOIIN (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJATh BBIBOJIBI 110 €70 PE3y/IbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEITUYMHBI OT JIPYroi ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHMSI TEJl, CWJIbl YIPYTOCTH OT YIJIMHEHMs NMPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUs TeJ, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEJIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBaHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENYys IPEIIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOuoiaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM 4YHCIE: MOJUIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMepax) MPaKTHYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYILIECTBIISAITh OTOOp HMCTOYHHUKOB HH(popmanuu B MHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YYEOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIE MaTEPHAIIBI, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKHEe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenessTh 00S3aHHOCTH B
rpynIe B COOTBETCTBHH C IMOCTABJICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIIIHI,
BBICTpaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

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

WCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBILLICHHBIN MMap, BJIa)XKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, POBOJIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN SJIEKTPUUYECKUIN TOK, MATHUTHOE IOJIE;
pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CKaThe, Teruionepenada, TeraoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHUE, Teroneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHAYKIUSA) 1O ONHCAHMI0 MX XapaKTEepHBIX CBONCTB M HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hcle (u3nUecKkue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KamWUIIpHBIE SIBIIGHUS B TPHUPOJE, KPUCTAUIBI B mpupone, usnydenue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHUE SIBICHUS B aTMOC(eEpe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ moCoB, poJib MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMile, MOJIIPHOE
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YAEJNbHAs TEIUIOTA IUIABJIECHUS, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUU
3apsl, CUJIAa TOKA, DJIEKTPUUYECKOE HAIIPSKEHUE, COTPOTUBIIEHUE IIPOBOIHHUKA, YIAEIBHOE
COTMPOTHBIICHUE BEIIeCTBa, paboTa U MOIIHOCTH DJEKTPHUECKOTO TOKA), MPU OMHCAHUN
MPaBUJIILHO TPAKTOBATh (YM3UYECKUN CMBICIT MCTIOIB3yEeMbIX BEIMYHH, 0003HAYCHUS U



eAVHULBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIINE JAHHYIO
¢U3MUECKyI0 BETUYMHY C JPYTMMH BEIHYMHAMH, CTPOUTH TpauKH H3yuYeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUeckue SBICHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKON TEOpHH CTPOCHHS BEIIECTBa,
MIPUHIIMII CYTIEPIIO3UIINH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coxXpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIpaXXCHHE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalumn MIPAKTHUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
oTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NUYECKUX SBICHUHN, (PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBArOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33/1a4H 3aIMChIBATh
KpaTKOE YCIIOBUE, BBISBISTH HEIOCTATOK JAHHBIX JUIS PELICHUs 3aJadyd, BHIOMPAThH
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /TS €€ peIIeHHUs, TIPOBOIAUTE PACUETHI U CPABHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacrmo3HaBaTh Mpo0IEMbl, KOTOPBIE MOKHO PEIIUTH TPH IOMOIIH (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE MCCIIEJOBAHUS, BBIIEIATH IPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
MPOBOAMTDH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYpPbl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3ITyUYEHUU OT LIBETa
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEHCTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBUE INOCTOSHHBIX MAarHUTOB,
BH3YyaIM3alysl MAarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB, IE€HCTBUS MArHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEPsSEMbIE TMPEANOIOKEHU, COoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  O00OpYAOBaHMs, ONUCBHIBATH XOA OIBITa U
(bopMyIHpOBaTH BHIBOBI;

BBITNOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3]1yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nyecKuX BENWYMH, CPaBHMBATh pPE3yJbTaThl H3MEpPEHUN ¢ Y4€TOM 3aJaHHOMN
a0COTIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUS U YAEIBHOIO CONPOTHUBIIEHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHMS HA IPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IUTAHUPOBATh HCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH M3MEPEHUS, CIeLys
NPEUI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJbTAThl MOJyYCHHON 3aBUCUMOCTH B BHUJIE
TaOIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJIbTaTaM HCCIIeIOBAHHUS;



IPOBOJUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEILIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAYEHUE BEITUUNHBL;

coOuoaTh IpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBUS H3YYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOW HAa MX ONMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK BIIEKTPUUYECKON
SHEpPIruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEIOXPAHUTENH, 3JICKTPOMArHHUT, 3IJIEKTPOABHIaTEIh
IOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTH4YHbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTeNlb BHYTPEHHETO CTOpPAHMs, JIEKTPOCKOI, PEOCTaT), COCTAaBISATH
CXEMBI DJIEKTPUUYECKHX IIETIEH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPHUUECKUX LIEei;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh HMHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOiicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYKarollei cpee;

OCYILECTBIIATH MOMCK HHPOpMaLUU pusnueckoro coaepxanus B Inrepuere, Ha ocHOBE
UMEIOIMXCS 3HAHUM M MYyTEM CPaBHEHHUS JIOTIOJHUTEIBHBIX HWCTOYHUKOB BBIACISATH
UH(POPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIalieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALUM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTb COOCTBEHHbIE IHCBMEHHBIE U KpPAaTKHE YCTHBIE COOOIIEHHs, 000O0mIas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JeSITeIbHOCTH, MPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YYCHHBIN MOHATUHHBIN amnmapar
Kypca (pHU3UKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAINCH;

NpY BBIIOJHEHUH YYEOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEZINTh 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb chOPMHUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CHUCTEMa OTCYETa, MaTepuallbHas TOYKa, TPACKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITyCKaHHWsI M IOTJIOIIeHUus, anbda-, OeTa- U Tramma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAsi SJHEPIEeTHKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBWJKEHHE II0 OKPYKHOCTH, B3aUMOJACHCTBUE TEJ, PpEaKTUBHOE JBUKCHUE,
KoyiebaTebHOe JBIKEHHE (3aTyXalolIue W BBIHYXJACHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)kCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KECHUE
0eoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBIICHIE H3yYCHHBIX (DU3MUECKUX SIBICHUHA B OKpY’KaromeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, IL[BETa Tell,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO H3JIY4YEHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JIeIiCTBUE paIMOaKTUBHBIX M31y4EHUM HAa OPraHu3M 4YeJOBeKa), IPH 3TOM IEPEBOAUTH
NPAaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PHU3NUECKUE
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAs! CKOPOCTb Tejla NMPU HEPABHOMEPHOM JIBMIKEHUH,
YCKOPEHHE, MEepEeMEIIEHNE, NyTh, YIIIOBas CKOPOCTb, CWJIAa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIUAJIbHASL SHEPTUS CKAaTOW NPYKUHbI, KHHETUYECKast
SHEprus, MoJHasg MEXaHUYEeCKasi JHEPIusl, IEPUO U YacToTa KoJeOaHU, 1JIMHA BOJHBI,
IPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKAa3aTellb MPEIIOMIIEHUS CPEJIb),
IpU ONMCAHUU MPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICT UCIOJB3YEMBIX BEIWYMH,
0003HaueHMs ¥ eTUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIMUNHAMU, CTPOUTH FPpaUKK U3y4EeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPAHEHHs DHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLHUII CYIEPHO3ULIHHA CHUII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCOBOI'0 YHCEJI IPU SJIEPHBIX PEAKIIUX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—



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

pemath pacu€THbIe 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONB3YsI
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH pPAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOpPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoja KojaebaHuil MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHHH, MPSIMOJIMHEHHOE PacpOCTpaHEeHNE
CBETa, pa3ioKeHHe OEeI0oro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolleld JuH3e, HaOloJIeHue
CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB W3JIYyUYEHHUS): CAMOCTOATEIBHO COOMpATh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyIOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpenenss cpeaHee
3HaYeHHE H3MepAeMOil BeNWYMHBI ((POKYCHOE pACCTOSHHE COOMpAIOUIeH IJUH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IIPU PAaBHOYCKOPSHHOM JIBH)KEHUHT
0e3 HavaIbHON CKOPOCTH, TIEPHO/ia KoJIeOaHWH MaTEeMaTHYeCKOTO MasgTHUKA OT JIJTUHBI
HUTH, 3aBUCHIMOCTH YTJIa OTPaKEHUsS CBETa OT YIJa MaJIeHUs U Yria MpeloMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUsI CKOJIbKEHUS, MEXaHWuyeckas padbora u
MOIIIHOCTb, YACTOTA U MEPHO/] KOJIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYecKas Cwia coOuparolied JMH3bl, pPaJUOaKTUBHBIM (OH): IIaHUPOBATh
U3MEpEeHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYUHBI M aHATU3UPOBATH
MOJIyYEeHHBIE PE3YIbTAThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIE MPU3HAKM H3YYEHHBIX (DU3MUECKHX MOJeNel: MaTepualbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM WMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKTepU30BaTh TPUHIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HA UX ONUCAHUS (B TOM YHUCIE: CIHIOMETP, JATYUKU MOJIO0KEHHUS,



paccTosHUS M YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), wncnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBIICHUI U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl MOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coduparolei JInH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHHsSI 3J0pPOBbsi M COONIOJIGHHS HOPM SKOJOTHYECKOTO TIOBEJCHUS B
OKpYKalolllei cpee;

OCYIIECTBIIATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOMCKOBBIA 3amMpoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
buznYecKOro coepkaHus, CIpaBOYHbIE MaTEePHAIIbL, pecypchl ceT HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIHH 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3ysIbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAMOTHO
WCIONIb30BaTh M3YYCHHBIN MOHATUHHBIN ammapar u3y4aemoro pasaena (pusuku u
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 brbmmorexa LIOK
' e PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCIHE BEIITHHDL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmroreia LIOK
' i A https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmoreia LIOK
' P - https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htI/tIDSJ,I:I;I/?nT.eeI:jaSi.ru 17§416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

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

2 u 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHus TBEPAbIMU 3 Bu6moteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JelicTBHE KUKOCTH U Ta3a Ha 7 bubmuoreka [JOK
' HOrpyXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.edso0.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubnuorexa LOK
' POCTHE Me > https://m.edso00.ru/7f416194
but6mmorekxa [IOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
bu6mmoreka [IOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DeKTpUUIecKue 3apsabl. 3apsoKeHHbBIS 7 1 bubnuoteka [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
IICKTPOMAT HHTHAS HH Y KILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
BIIEE KOJIMYECTBO YACOB I1
OBl © CTBO HACOB IO 68 3 145
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/l P Konrpouabusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
Paznen 1. Mexannueckue siBJICHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanuveckne KoJie0aHus U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CATITTCCRIE BOTHRL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.1 2
SAKOHBI pACTIPOCTpAHEHIS cheta 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIIyCKaHHE U TOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToMHOro siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAneprpie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M., iBanos A.U.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocserienne»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kimacc/ [lepeimkun Y. M., MBanos A. U.,
AxkuuonepHoe obmiectBo «M3narenbctBo «lIpocsemenue»

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrhuk E.M., UBanos A.H., [Terpora M.A.,
Axkmmoneproe oomiectBo «M3narenpctBo «lIpocBerienne»

Bsenute cBOi1 BapuaHT

METOAUYECKUE MATEPHUAJIbI IJIs1 YUUTEJIA

COopHuk 3anay no ¢usuke 7-9 k. A.B. [lepsimikun, n3garensctBo "Jk3amen". Ou3uka.
COOpHUK SKCIIEPUMEHTANBHBIX 3aJaHUI IS TIOATOTOBKH K TOCYAApCTBEHHOM UTOTOBOM
aTTecrauuu B 9 kiacce.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://class-fizik.ru

http://schoolcollection.edu.ru

http://rosuchebnik.ru

http://resh.edu.ru


http://class-fizik.ru/
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