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IHosicHUTEILHAA 3aNNCKA

[Iporpamma 1o pu3uke Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTaBICHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTenbHOM nmporpaMmel, npeactaBieHHbx B @I'OC OO0, a Takxke ¢
yuéroM (enepanbHOil paboyeil mporpammel Bocniutanus U Konuenmuu npenojaBanus
yueOHoro npenmMera «Dusnkay.

Copnepxkanue mnporpaMMmbl 1O (GU3MKE HampaBleHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYaIOIIUXCS U OPraHU3aLMI0 H3y4yeHUs (PU3UKU
Ha JeATEIbHOCTHOM OCHOBE. B mporpamme no (pusuke y4uThIBAIOTCS BO3MOXKHOCTH
yaeOHOro mpeamera B peanmsaruu TpeboBannii ®PI'OC OOO k mIaHUPYEMBIM
JMYHOCTHBIM U METaNpEeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAK)KE MEKITPEIMETHBIC
CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[Tporpamma 1o ¢pu3rKe ycTaHaBIMBAET pacipeieleHne yueOHOro MaTepuaa mno
rogam oOyuyeHus (1O Kjaccam), HpeiaraeT MOCIeI0BaTeIbHOCTh U3YUYEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE PAa3BUTHs MPEAMETHOTO COACPKAHUSA M YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIIUXCsl.

[Tporpamma o ¢uzuke pa3padoTaHa ¢ HENIbI0 0Ka3aHU METOAUYECKOM TOMOIIU
YUUTENIO B CO3/IaHUU paboueli MporpaMMbl IO y4eOHOMY IPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX Y4E€OHBIX
MPEAMETOB, TTOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUM,
M3ydaeMbIX XUMHEH, Onosoruel, actpoHomuend u ¢pusndeckor reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, NPEIOCTaBISIET HaubOojee SCHbIC
oOpa3lbl NPUMEHEHHsS] HAYYHOTO METOJa IO3HAHMs, TO €CTh CIoco0a MOJy4eHHs
JOCTOBEPHBIX 3HAHUU O MUDE.

Onna W3 TrIaBHBIX 3a/ad (PU3MYECKOro OOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHMU €CTECTBEHHOHAYYHOW TIpamMOTHOCTU U
MHTEpeca K HayKe Y 00yJaronuxcs.

N3ydenue ¢puznku Ha 6a30BOM ypOBHE MpEANOaraeT OBIaieHue CIeAyOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHATDH SBJICHUS,

OLIEHUBATh U MIOHUMAaTh OCOOEHHOCTH HAyYHOTO HCCIIEA0BAHNUS;

MHTEPIPETUPOBATh JTaHHBIE W HCMOJIb30BAaTh HAy4YHbIC IOKA3aTEIbCTBA IS
MOJIY4E€HHS BBIBOJIOBY.

[lenn wusyyeHuss (PU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mpeamera «®Dusuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit deaepannn, peanu3yronmx OCHOBHbBIE
oOmieoOpazoBarenbHble  MPOrpaMMbl,  yYTBEPKIEHHOM  pemennem  Komteruu
MunuctepcTBa mpocelienus Poccuiickoit deneparuu (mpotokod ot 3 nexadps 2019
r. No [TK4BH).

Lenu nzydyenust pU3MKu:

npuobpeTeHne HHTepeca U CTPEeMJICHHs 00yJaloUIXcs K HAyYHOMY M3YUYECHUIO
MPUPOJIbI, PA3BUTUE UX UHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM;



pa3BUTHE TPEICTaBICHUM O HAYYHOM METOJE TMO3HaHUSA U (POPMUPOBAHHE
MCCIIeI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3Y4YeHHUS! OCHOB
CTPOEHHUS MaTepUu U PyHIaMEHTAIIbHBIX 3aKOHOB (PU3UKHU;

dbopMHpoBaHHWE TPEACTABICHUNA O poiu (PU3KMKU I Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEJICTABICHUN 0 BO3MOXKHBIX chepax Oyayuiei mpodeccuoHanbHON
AESITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K IajbHEIeMy 00y4eHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTrxeHne 3TUX Lelei mporpaMMBbl IO (U3KKE HAa yPOBHE OCHOBHOTO 00IIIEro
00pa3oBaHus 00ECIIEUYNBAECTCS PEIICHUEM CIICIYIONINX 3a/1a4:

NpUOOPETEHNE 3HAHUM O TUCKPETHOM CTPOCHHMH BELIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHUSX;

NpUOOpPETEeHNE YMEHUN OIMUCHIBAaTh M OOBACHATH (DU3UYECKUE SBICHUS C
MCIIOJIb30BaHUEM MOJYUYEHHBIX 3HAHUN; OCBOCHHME METOJOB PELICHUS MPOCTEUIINX
pacu€THBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3UUECKUX MOJENEN, TBOPUECKUX U IPAKTHKO-
OpUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HaONI0/aTh NPUPOJHBIC SIBICHUS M BBIIOJIHATH OIBITHI,
nabopaTtopHble pabOThl U SKCIEPUMEHTAIbHBIE HCCIEJOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHME NPUEMOB pabOThl C¢ HHPOpMaLUed (U3NYECKOrOo COIAEpKAHMS,
BKJIIOYAasT MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHaIu3 U
KPUTHYECKOE OLICHMBaHUE  HMH(OpMaALUU; 3HAKOMCTBO co chepamu
MpO(QECCUOHATIBHON JI€ATEIbHOCTH, CBSI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanust oTBoAuTCs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJENI0), B 8
kiacce — 68 vacoB (2 yaca B Hezienio), B 9 kiacce — 102 yaca (3 gaca B Hellemio).

[Ipennaraemspiii B mporpamme 1o (u3MKe MnepedeHb JabopaTOPHBIX paboT U
OTBITOB HOCUT PEKOMEHJATEeIbHBIN XapakTep, yUUTENlb JEeNaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX pabOT W OMNBITOB C YYETOM HMHAMBUAYaJIbHBIX OCOOCHHOCTEH
oOyyaromuxcsi, CHUCKa HKCIEPUMEHTAJIbHBIX 3aJaHui, NpeJlaraéMblX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOT0 3K3aMeHa 10 (U3HKe.



Conep:xanue 00y4eHUs
7 KIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa

®duzrka — Hayka O mpupoje. SBieHus npupoabl. PuU3NYECKHe SBICHUS:
MEXaHUYECKHUE, TEIUIOBbIE, JICKTPUUECKIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznyeckre BenuuuHbL. M3Mepenue Quiznueckux BeauMuuH. DuUnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u 1pyrue ecTecTBEHHbIE HAyKW M3Yy4aloT npupoay. EctecTBeHHO-
Hay4YHBII METOJ TIO3HAHUSA: HAOJIOJEHUE, TOCTAHOBKA HAy4YHOTO BOIIPOCa,
BBIJIBMOKCHUE THIIOTE3, OKCICPUMEHT II0 TIPOBEPKE THUIOTE3, OOBICHECHUE
HaOmogaemoro sieieHus. Onucanue GU3NIECKUX SIBICHUN C TTIOMOIIBIO MOJIEIICH.
Jlemoncmpayuu

MexaHnuueckue, TEMIOBBIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

®duznyeckre TpUOOPHl U MPOIEAYpa MPSMBIX H3MEPEHUN aHaJOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamophvie pabomwi u onvimol

Omnpenenenue 1EHBI JeJIeHUS IIKaIbl U3MEPUTETHLHOTO prbopa.

N3mepeHne paccTosHUM.

N3mepenne 00bEMa KUKOCTH U TBEPIOTO TeJa.

OnpeneneHue pa3MepoB MabIX TEN.

N3mepenure TeMreparypsl Py MOMOIIM KUJKOCTHOTO TEPMOMETPA U AaTUUKA
TeMrepaTyphbl.

[IpoBeneHue wuccienoBaHUSI IO MPOBEPKE THUIOTE3bl: MAIBHOCTh TMOJIETA
IapuKa, MynEeHHOro TOPU30HTAIBLHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE€ BHICOTA MTyCKA.
Paspnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BelllecTBa

CrpoeHue BelIeCTBA: aTOMbI M MOJEKYJbl, HUX pa3Mepbl. ONBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEUIECTRA.

JBmxxenne yactul BemecTBa. CBs3b CKOPOCTHM JBWKEHHUS YacTUI[ C
temreparypoii. bpoyHoBckoe aBmxkenue, auddysus. BzaumoneicTBue YacTHII
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH W TBEPIBIX
(kpucTayTM4ecKkux) Ted. B3auMocBsI3b MeXIy CBOMCTBAMU BEHIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

HaGmronenne OpoyHOBCKOTO JABUKEHUS.

HaGmonenune nuddysumu.

HabGmtonenue siBneHuil, 0OBSCHAIOMUXCSA MPUTSHKEHUEM WIM OTTaJIKMBAHHEM
YacTHI] BEIIECTBA.

JlabopamopHhwvie pabomul u onwvimol

Orenka muaMeTpa aToMa METOA0M PSIOB (C UCTIONBb30BaHueM (hoTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETIJIOBOTO PACITUPEHHMS Ta30B.

OnwIThl IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.



Pa3pgen 3. JIBu:KeHHe U B3aUMOAeHCTBHE TeJl

Mexannueckoe [BWXKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOpPOCTb IPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wuHEepUMM. 3aKOH HMHEPUUHU. B3auMopaeicTBHe Ten Kak NpUYUHA
U3MEHEHHUS CKOPOCTH JIBKEHUS Tes. Macca Kak Mepa MHEPTHOCTH Tena. [oTHOCTh
BenecTBa. CBs3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €lMHUIIe 00bEMA BellleCcTBa.

Cuna Kak XapakTepucTUKa B3auMojeucTBHs Tena. Cuna ynpyroctd M 3aKOH
I'yka. 3mepeHue cuiibl C MOMOIIBIO AMHAMOMETpA. SIBI€HHWE TATOTEHHS] M CHJIA
Tsokectd. Cuita TsDKeCTH Ha JApyrux ruianerax. Bec Tema. HeBecomocts. CnoxeHue
CWJI, HANpaBJIEHHBIX IO OXHOM mnpsiMoil. PaBHoxelcTByromas cwi. Cuiia TpeHHS.
TpeHue CKOJbKEeHHs U TPEHUE MOKosA. TpeHre B NpUpOe U TEXHUKE.
Jlemoncmpayuu

Habmronenne MexaHn4eckoro JBUKEHUS Tea.

N3mepeHne cKopoCTH MPSAMOJIMHENHOTO IBUKEHUS.

HabGmronenue siBjeHUST HHEPIIMH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOICUCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TE.

CrnoxeHue CUil, HallpaBJICHHBIX IO OJJTHOM MIPSIMOM.

Jlabopamophvie pabomwi u onvimol

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JABWKEHMS (LIapuKa B KUIKOCTH,
MOJIEJIN 3IEKTPUUECKOr0 aBTOMOOMIIS U TaK J1ajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuka IIo
HaKJIOHHOW IUIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO Tena.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTshkeHus  (aedopmarivin)
MPY>KUHBI OT MPUII0KEHHOUW CHUIIBI.

OMnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHHSI OT Beca
TeJla U XapakTepa CONPUKACAIOIINUXCS TIOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B

Hasnenue. CriocoObl yMEHBIIICHUS W yBEIMYCHUS JaBieHUs. /[aBneHue rasa.
3aBUCUMOCTh JaBJICHHSI Traza OT o00BEMa, Temmeparypsl. [lepemaua maBieHUs
TBEPABIMUA TEJIAMH, JKUJKOCTSIMU W razamu. 3akoH Ilackans. IIneBmaTmueckue
MaIllUHbI. 3aBUCUMOCTb JaBJICHUSI KUJIKOCTH OT TIiIyOuHbl. ['mapocratuueckuit
napajaokc. Coobmiaroniyecs cocyasl. [ uapaBamyeckue MexaHU3Mbl.

AtMocepa 3emnan u atMmocdepHoe naaBiieHHe. [IpUyYuHBI CyHIECTBOBaHUS
Bo3AymHOM oOonouku 3emiu. OnweiT Toppuuenmnu. M3mepenue artMocdepHOro
JaBJ€HUS. 3aBUCUMOCTh aTMOC(EpPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 u13MepeHuss aTMOC(hEepHOTro 1aBJICHHUS.

JlelicTBHE XUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.
Jlemoncmpayuu

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaromuecs Cocyabl.



['mppaBnuuecknii npecc.

[IposiBnenue nercTBust aTMoc(hepHOTO AaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOMICH CHIIBI OT 00bEMa MOrPYKEHHOW YacTH Tela U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIONIEH CUIIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miiaBaHus TeEIl: IUIABAHUE WA MOTPYKEHUE TEA B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEW TEJa U AKUIKOCTH.

JlabopamopHwvie pabomwi u onvimoi

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyKEHHOH B
KUJKOCTh YaCTH TeJIa.

Omnpenenenue BHITAIKABAKONIEH CHIIBI, AEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAOIIEH CHIIBI, AEHMCTBYIOIIEN Ha TEJO B
KUIKOCTH, OT MaCChI TeJA.

OneITBl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKHWBAIOLICH  CHJIBI,
JEMCTBYIOLIEH Ha TEJO B )KUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YACTH TeJa
Y OT IUIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKHU U OIIPEEIICHUE €€
rpy30H0ABEMHOCTH.

Paszgen 5. PaGora u MOIIHOCTB. JHeprus

Mexanudeckasi padota. MOLIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecud peiuara. [IpuMeHeHre npaBuiia paBHOBECHUS pblyara K OJIOKy. «30J10TOe
npaBuio» Mmexanuku. KIIJ[ mpocteix Mexanu3moB. IIpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprud. KuHeTHMdeckass W NOTEHIMANbHAs  DHEPTHUS.
[IpeBpailieHrie OJHOTO BUJIa MEXAHUYECKON PHEPTUU B APYrod. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu

[Tpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamophvie pabomwi u onvimol

Omnpenenenue pabOThl CUIIBI TPEHHUS NMPU PAaBHOMEPHOM ABM)KEHHUU Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccenenoBanne ycioBA paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOM MIIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHUSI MEXaHUYECKOU YHEPTUU.

8 KIIACC
Paszpnes 6. TenuioBble siBJIeHUA

OCHOBHBIE TIOJIOKEHUA MOJIEKYJSIPHO-KUHETUUYECKOM TEOPUU  CTPOCHUS
BelecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYyJ. OMNBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TI0JIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenun TBEPAOro, JKHAKOTO MW Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucrammmueckne u amopdusie Tena. OObsICHEHHWE CBOWCTB ra3oB, XKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO-KMHETUYECKOM TEOPHHU.
CmaurBaHMe U KaNWUISIPHBIE SIBJICHMS. TEII0BOE paCIIMPEHHUE U CKATHE.



Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEILUIOBOTO JIBUKEHUS
yacTull. BuyTpenuss osHeprus. CnocoObl U3MEHEHHs] BHYTPEHHEW JHEpPTUU:
TerJIonepeaya U coBepileHue padoThl. Busibl Teruionepeaaun: TemIONpOBOIHOCTD,
KOHBEKIIMS, U3TyUYCHHE.

KonuuectBo TemnoThl. YenpHash TEIIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHME TEIUIOBOro Oananca. [lnaBnenue u orBepeBanue
KPUCTANIMYECKUX BEIIECTB. YJelbHas TeruioTa IuiaBieHus. [lapooOpasoBanue u
koHneHcaus. Mcnapenue. Kunenue. VYaenbHas Temiaora mapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO TaBJICHHUSI.

BrnaxnocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeNIbHAs TEIJIOTa CTOPAHUSL.

[Mpunuumner pabotsl TemnoBbeix aBuratenedt KIIJ[ TemmmoBoro nBurarens.
TerutoBble IBUTATENN U 3AIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.
Jlemoncmpayuu

Hab6mronenne OpoyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HaGnronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.

HaGroneHue TemioBoro pacuupeHus Tel.

W3meHenue naBiieHUs raza TpU HU3MEHEHWU OO0OBEMAa M HAarpeBaHUU WIH
OXJIAXKJICHUH.

[IpaBuna usMepeHus: TeMIeparypsl.

Buae! Tennmonepenaymn.

OxJtaxieH1e Ipyu COBEPIICHUH padOTBHI.

Harpeanue npu coBepiiieHHH paOOThl BHEITHUMH CHIJIAMH.

CpaBHEHME TEITOEMKOCTEN Pa3IMYHBIX BEILIECTB.

HabGmronenue kumneHus.

Hab6nrogenune moctossHCTBa TeMITepaTyphl PH TUTABICHUU.

Mopaenn TEenJIOBBIX ABUTaTEIICH.

Jlabopamophwvie pabomwi u onvimol

OneITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYIISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM UITK caxapa.

OneITHI 110 HAOIOIEHUIO TEIJIOBOTO PACIIIUPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.

Omnpenenenue AaBiIeHUs BO3yXa B OaIOHE IINPULA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEéma 1
HArpeBaHUs WU OXJIAKICHUA.

[IpoBepka runoTe3sbl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHEeHHs BHYTPEHHEH DOHEPrUM Tella B PE3yJibTare
TeTIonepead ¥ padOThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MTPU CMEIIMBAHUK XOJIOAHON U Topsyen
BO/IBL.

OmnpeneneHne KOJIMYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPHU TETUIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIJIUHIPOM.



OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBRA.

HccnenoBanue mporecca UCIapeHusl.

OrnpenesieHue OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHON TETIOTHI MIABICHUS JIbJA.

Paznen 7. diekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS

Onektpuzanusi Ted. J[Ba poaa 2JIEKTpUUECKHX 3apsaoB. BzauMogelicTBue
3apspKeHHBIX Tell. 3akoH KyloHa (3aBUCHMOCTh CHUJIBI B3aMMOJICHCTBUS 3apsiKEHHBIX
TEJ OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXKIY TETIAMH ).

DnekTpuueckoe mnoJie. Hanpsok€HHOCTH 3iekTpudeckoro mons. [lpunHiun
CYyHEPHO3UIIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn sieKTpuyecKux 3apsaoB. DJIEMEHTapHBIA 3JIEKTPUYECKHU 3apsi.
Crpoenue atoma. [IpOBOIHUKY U IUAJIEKTPUKUA. 3aKOH COXPAHEHHUS SJIEKTPUY ECKOTO
3apsaa. OJEKTPUUYECKUM TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
HNcTouyHnKM TIOCTOSSHHOTO TOKa. JIeHWCTBHS dJIEKTPUUECKOTO ToOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSIX M razax.

Onektpuueckas  nenb. Cuna  Toka.  DIEKTPUYECKOE  HAIpSHKCHUE.
ConpoTuBiieHHE MPOBOJAHUKA. Y ICIBHOE CONPOTUBIICHUE BelllecTBa. 3akoH Oma i
yuacTka nenu. [locnenoBatenbHoe U napaJyIeIbHOE COEAUHEHNE MPOBOJHUKOB.

PaGora u MONIIHOCTH OJJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNeKTpUYecKre LENu U MOTPEOUTENTH IJIEKTpUUecKor sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHuThl. B3anMo1eiCTBHUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE
noje. MarauTHOE 1oJie 3eMJIM 1 €r0 3HaYeHHE JUIs )KU3HHA Ha 3emiie. OnbIT DpcTeaa.
MarHutHoe 1oJie JeKTPUIECKOro Toka. [I[puMeHeHue 3JIeKTpOMarHuToB B TEXHUKE.
JlelicTBHE MAarHUTHOTO TTOJIS1 HA MPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSHHOTO
Toka. Mcnonmp30BaHME HIEKTPOABUTATENEM B TEXHMYECKMX YCTPOMCTBAX W Ha
TPaHCIIOPTE.

Omnbitel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKUuU. [IpaBuno JleHuna.
DnekTporeneparop. CrocoObl MOMYUYSHHS SJISKTPUICCKON dYHEPTHH. DICKTPOCTAHIIUH
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHHU.

Jlemoncmpayuu

DJekTpu3anus Ted.

JIBa poJia 3JIEKTPUUECKHUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKCHHBIX TEJ.

Y CTpoRCTBO 1 JEHCTBUE DIEKTPOCKOIIA.

DJIeKTpOoCTaTUUYECKAst MHAYKIIHS.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPJIOB.

[IpoBOAHUKH U TUDIICKTPUKHU.

MoaenupoBaHue CHIIOBBIX JIMHUHM AJEKTPUUYECKOTO TTOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS SIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUIAKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUiibl TOKa aMIIEPMETPOM.

N3mepeHre 3eKTpUueCcKOro HaMpsKEHHs! BOJIbTMETPOM.

PeocTar u Marazua COnpOTUBIICHUM.



B3aumMopencTBre NOCTOSTHHBIX MATHUTOB.

MopennupoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOTOCOB MarHuTa.

MopaennpoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarsuTtHOE o€ TOKa.

DIJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

DNEeKTpOJBUTaTelb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS SIEKTPOMArHUTHON UHIYKIIUU.

OneiTel @apajes.

3aBUCHUMOCTh  HAIPaBJICHHUS UHIAYKIMOHHOTO TOKa OT YCIOBHM  €ro
BO3HUKHOBEHHUS.

DneKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamophwvie pabomwi u onvimol

OnpiThl 1O  HAOMIONEHUIO OJEKTPU3AIMH TeJI UHIYKUUEW U  Tpu
COIIPUKOCHOBEHUM.

HUccnenoBanne JEWCTBUSL  BJIEKTPUYECKOTO MOJISI HAa NPOBOAHUKU W
TUBJIEKTPUKH.

COopka 1 npoBepka paboThI IEKTPUIECKOM e MOCTOSHHOTO TOKA.

N3mepenue u peryJampoBaHUe CUJIbI TOKA.

N3Mepenue u perynmpoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHIJIBI TOKA, HUAYIIETO YEpe3 PE3UCTOpP, OT
COITPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOMIAAN MTOMIEPEYHOr0 CEUYCHUS U MaTepuara.

[IpoBepka mpaBWiIa CIHOXKEHUA HANPSKECHUA TPU  MOCIEIOBATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWJIbl TOKAa MOpPH MNApAUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AACKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEIISIEMOI HA pE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO YEpe3 JIAMIIOYKY, OT
HANpsHKCHUS HA HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOAEHCTBUS MOCTOSTHHBIX MATHUTOB.

N3yueHre MarHUTHOTO TOJSI MOCTOSIHHBIX MArHUTOB IMPU UX OOBEIUHEHUU U
pa3icIICHUHN.

HccnenoBanne NeMCTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThL, JEMOHCTPUPYIOLUINE 3aBUCHMOCTb CUJIbI B3aUMOJCHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HaIllPaBJICHUS TOKA B KaTYIIIKE.

N3ydeHune 1ercTBUS MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJ anmekTpoaBUrareibHOM yCTaHOBKH.

OnpITel MO  UCCIAEAOBAHUIO  SIBIICHUSI  DJIEKTPOMArHUTHOM  HMHIYKIUU:
HCCIIEIOBAaHNE N3MEHEHUM 3HAUEHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KUIIACC
Pa3ngena 8. Mexannueckue siBJICHUSA

Mexanudeckoe aBuxkeHue. MarepuanbHas Touyka. (CucremMa  OTcyéTa.
OTHOCHUTENIBHOCTh MEXAaHWYECKOIO0 JIBM)KEHMS. PaBHOMEpHOE IPSIMOJIMHEWHOE
nerokeHue. HepaBHoMmepHOe mpsiMosiMHENWHOe ABukeHue. CpenHsis U MIHOBEHHas
CKOPOCTb T€Jia IIPU HEPAaBHOMEPHOM JIBUYKEHUU.

VYckopenne. PaBHOyckOpeHHOE TpsMOIMHENWHOE JBwkeHue. CBoOoaHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE ABMMX’EHUE MO OKpYyX)HOCTH. llepron m yacrora oOpamieHwus.
JIuHeiHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepBoiii 3ak0oH Hprorona. Bropon 3akon Herorona. Tperuit 3akon HprotoHa.
[IpyHIMD Cynepro3uuy CUJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHs CKOJIbKEHUS, cuia
TPEHHUs [IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHMPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJHOTO
naneHus. Jpwxkenune miaHer BOkpyr CosHua. IlepBas kocmuueckas CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue marepuanbHON TOYKHU. AOCONOTHO TBEpHoe Teno. PaBHOBecue
TBEPJOIO TeJIa ¢ 3aKPEIIIEHHON OCBIO BpaleHus . MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynsc Tena. MI3mMeHeHne umitysbea. VIMITynbe chibpl. 3aKOH COXPAaHEHHS
nMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa cui TSyKeCTH, ynpyrocT, TPEeHUSI.
CBs3p sHeprun u  paboTel. [loTeHuumanbHas 5SHEprust Tena, MNOAHITOrO HaJ
ITIOBEPXHOCTHIO 3eMJM. lloTeHInanpHas 3HEprust c:xkatou npykuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETHYECKOM JHEPTHUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

Jlemoncmpayuu

Habmronenue MexaHW4YecKoro MABMXKEHHS Tejda OTHOCHTEIBHO pa3HbIX Tel
OTCYETA.

CpaBHeHue myTed W TPACKTOPUU [BWXKEHUS OJHOTO W TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanne NpU3HAaKOB PABHOYCKOPEHHOIO IBUKCHUS.

HabGnronenue nBr>XeHus Tela o OKPY>KHOCTH.

Habnrogenne MexaHWYeCKUX SBJICHHM, MPOUCXOJALIMX B CHUCTEME OTCUETa
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCHUTENIbHO KaOuHeTa
(bu3uKH.

3aBUCUMOCTb YCKOPEHUS Teja OT MacChl TeJla U IEUCTBYIOLIEH Ha HETO CHIIBI.

Habmroienue paBeHCTBaA CHII IPU B3aUMOJEHCTBUM TEN.

M3meHeHue Beca Tena Ipu yCKOPEHHOM JABUKEHUH.

[Iepenaua uMirysbca npu B3aUMOJAECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICHUCTBUH TEIL.

CoxpaHeHre UMITyJIbCca PY HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

HabmoieHue peakTHBHOTO ABMXKEHUS.



CoxpaHeHrne MEXaHUIECKOUN SHEPTUH MPU CBOOOTHOM TaICHHH.

CoxpaHeHrne MEXAHUYECKOW SHEPTrUU MpU JBWKEHUU TeJla MOJ JE€HUCTBHEM
IPYKHUHBI.

Jlabopamophwvie pabomul u onwvimol

KoHcTpynpoBanue TpakTa [Jis pa3rOHa M JaJbHEWIIEro pPaBHOMEPHOIO
JNBWKECHUS IIAPUKA WU TEIEHKKH.

Omnpenenenue cpeHed CKOPOCTH CKOJIbKEHUsI OpyCcKa WIIM ABUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpPEeHUsS Tella TMpPU PaBHOYCKOPEHHOM JBHXKEHHHM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BpPEMEHU MPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayaJbHON CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIU NMPU PABHOYCKOPEHHOM JIBMKEHUU 0€3 HauallbHOU
CKOPOCTHM TIyTHM OTHOCATCS KaK PSAJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT CHUJIbI HOPMaJIbHOTO
TABJICHHUSL.

OmnpeneneHue KodPpPUIIMEHTA TPEHHUS CKOJIbXKEHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue padOTHI CUJIBI TPEHUS] TIPU PABHOMEPHOM JABMKEHUU TeJa IO
TOPU30HTATBLHON TOBEPXHOCTH.

OmnpeneneHue pabOTHI CUIIBI YIPYTOCTH IIPU MOIBEME IPy3a C UCIIOIb30BaHUEM
HETIOJIB>KHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHune 3akoHa COXpPaHECHUS YHEPTUH.

Pa3nen 9. Mexannuyeckue KoJieOaHUS U BOJIHbBI

KonebarensHoe aBuxkeHune. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHUMN: Mepuo,
4acToTa, aMIUIMTyAa. MaremaTudyeckuil U NpPYKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHUH.

3aryxatomue — kosieOaHusA.  BeiHyXIeHHble — KosieOanusi.  Pe3onamnc.
Mexannueckue BoJHbI. CBOKMCTBA MEXAHUYECKUX BOJIH. [IpofoibHBIE U MONIEpEYHBIE
BOJHBI. JlJIMHA BOJHBI U CKOPOCTh €€ pacupocTpaHeHHs. MexaHWYecKue BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu

HabGnronenue konedanuii el noj AeHCTBUEM CHIIBI TSYKECTU U CUITbI YIIPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnronenue BIHYXAC€HHBIX KOJI€OaHUN U pe30HaHca.

PacnipocTpanenue mpoJI0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJENH).

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

JlabopamopHhwvie pabomul u onwvimol
Omnpenenenre 4acTOThI U MEPUO/Ia KOJICOaHU MaTEMAaTHIECKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI U MEPUO/IA KOJIeOaHUH NPy KMHHOTO MasiTHUKA



HccnenoBanre 3aBUCUMOCTH NIEPUOIa KOJIEOAHUI MTOJBEIIEHHOTO K HUTHU Tpy3a
OT IJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TepUoJia KOJeOaHUW NMPYXKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEepUOIa KOJeOaHUu rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl rpysa.

OneITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEPUO/Ia KOJEOAHUN MPYKMHHOTO
MasiTHUKA OT MAcCChl IPpy3a U )KECTKOCTU MPYKUHBI.

N3mepeHne ycKkopeHusi CBOOOJHOrO MaieHHUs.

Pa3znen 10. DnekTpoMaraHuTHoOe 1oJjie M 3JIEKTPOMATHUTHbIE BOJIHBI

DONeKTpOMarHuTHOE  MOJe.  DJIEKTpOMarHuTHele  BOoiHBL  CBoiicTBa
AJIEKTPOMArHuTHBIX BOJH. lllkama snekTpomMarHuTHBIX BOJH. lcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoga cera. CKOpocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu

CBOIICTBA AJIEKTPOMATHUTHBIX BOJIH.

BoiiHOBBIE CBOMCTBA CBETA.
Jlabopamophwvie pabomwi u onvimol

N3y4yeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOUIBHOTO
tenedona.

Paszpnes 11. CBeToBbIe siBJICHUSA

JlyueBas monenp cBeta. Mcrounuku ceera. [IpsamonnHeitHOE pacnpOoCcTpaHEeHHE
ceeta. 3armenus Comuna m JlyHel. Otpaxenue cBeta. [lnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3aKkOH npesnoMiieHHs cBeTa. llosHOe BHyTpeHHee
OTpa)keHHE cBeTa. VICrob30BaHKE MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKHUX
CBETOBOJIAX.

Jlunza. Xop nydeit B muH3e. OnTuyeckas cuctema ¢oroariapaTra, MUKPOCKOTIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbeitel Helotona. Croxenwue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Jlemoncmpayuu

[IpssMOTMHEWHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuel B coOuparoliei JInH3e.

XoJ JIy4er B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHUi C TOMOILBIO JIMH3.

[Tpuniun gevicTBus doToamnmapata, MUKPOCKOTIA M TEJIECKOTIA.

Monenb riasa.

Pasnosxenue 6enoro cBera B CHEKTP.

[Toy4yenue 6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.



Jlabopamophwvie pabomwi u onvimoi

HccnenoBanre 3aBUCHMOCTH yIJIa OTPAKEHUS CBETOBOrO Jyda OT yIJia
naJCHUs.

N3yyenue xapakTepucTuK n300paxkeHus: IpeMeTa B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCMMOCTH yria MPEJIOMIIEHUS CBETOBOIO Jiyda OT yIJia
NaJCHUS Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydyenune n300paxeHuit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenve (POKyCHOTO pPACCTOSHHUS W ONTHYECKOH CHIBI COOMparomIeit
JIMH3BL.

OMNBITHI IO Pa3NIOKEHUIO OEIOTO CBETa B CIIEKTP.

OnbITEl MO BOCHPUSITAIO I1[BETa MNPEAMETOB MpU HUX HAOIIOJCHUU dYepe3
LIBETOBBIE (DPUIIBTPBI.

Paznen 12. KBanToBbI€ SIBJICHUS

Omnwitel Pesepdopna u mnanerapnas monens aroma. Mogaens atoma bopa.
Hcnyckanue v nornioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTE. Anbda=, 6eTa- U ramma-uzinydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykiionnas mozaens atoMHOro siapa. M3otonsl. PagunoakTuBHbIE IPEBpALLICHUS.
Ilepuon nmostypacmnajia aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHbI COXPAHEHHUs 3apsilOBOTO M MAacCOBOTO YHCENl.
DHeprus cBs3U aTOMHBIX sifiep. CBsI3b Macchl ¥ 3HEpruu. Peakunn cuHTe3a U JeJIeHus
anep. Mcrounuku sHeprun ConHua U 3BE3/I.

Snepnas osHepretuka. JIeMCTBUS pPaJMOAKTUBHBIX M3Jy4EHUHM HaA KUBBIE
OpTraHU3MBI.

Jlemoncmpayuu

CHexTpbl U3Ty4YEeHUS U TOTJIONICHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bumnbcona.

PaboTta cuéruyrka HOHU3UPYIOMINX U3ITYICHHM.

Peructpanus u3mydeHus: IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.
Jlabopamophvie pabomwi u onvimol

HabmrogeHue CrionHbIX U IMHEHYATHIX CIIEKTPOB M3TYUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI 10 TOPMO3HOMY ITyTH (1O
dboTorpadusim).

N3mepenne paaroakTUBHOTO (OHa.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINI MOTYJIb MPETHA3HAYEH JJI1 CUCTEMATU3ALNH U
0000111eHHs] TPEAMETHOTO COACPKAHUS U OIbITA EATEIbHOCTH, TPUOOPETEHHOTO MPHU
M3YYEHUU BCEro Kypca (U3MKH, a Takxke i MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMEHy M0 (U3MKE I OOYy4YaromuXCs, BBIOPABIIMX ATOT
y4eOHBIN MpeIMeT.

[Ipy M3ydYeHUH AAHHOTO MOMAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSTETPHOCTH, HA OCHOBE KOTOPBIX OOCCIECUYMBAECTCS JTOCTHKEHUE TPEIMETHBIX WU
MeTaIpeMETHBIX IJIAHUPYEMBIX PE3YJIBTaTOB O0YUEHHUS, (HOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi [paMOTHOCTh: OCBOCHHUE HayYHBIX METOJIOB UCCIIEA0OBAHUS SIBIICHU I IPUPOIbI



U TEXHUKH, OBJAQJICHUE YMEHHUSIMH OOBSICHITH (U3NUYECKUE SBICHHS, MPUMEHSSA
[OJyYyeHHbIE 3HAHUS, pelmarbh 3aJaud, B TOM YHCIE KaueCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIHATBHO EATEIBHOCTHBIN XapaKTep JaHHOIO pa3fena peaausyercs 3a
CY€T TOTO, YTO OOYUAIOUIUECS BBIMOJIHAIOT 3a/1aHUs, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUN pAaclo3HaBaTb U HAYYHO OOBICHSITH
(du3nueckue SBICHNS B OKPY KAIOILIEH MPUPOJE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJbI UCCIAEAOBaHUS (PU3NYECKHUX SIBICHHUI, B TOM
quCIIe sl HPOBEPKU TUIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBIE OCHOBBI HambOojiee Ba)KHBIX JOCTHKEHHH COBPEMEHHBIX
TE€XHOJIOTHI, HalpUMep, MPAKTHYECKOTO HCIOJIb30BAaHUS Pa3JIMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIUU.



Ilnanupyembie pe3yibTaThl OCBOCHUS Y4€OHOT0 MpeMeTa
JIMYHOCTHBIE Pe3yJabTAThl

JInyHOCTHBIE pe3ynbTaThl HUMEIOT HAIPaBICHHOCTh HA pElIeHUuE 3ajad
BOCIIUTAHUS, Pa3BUTUSI W COLUMAIM3ALMUA OOYyYalOIIUXCA CpPEeACTBAMU Y4e€OHOIO
npeaMera.

B pesynbraTe nzydyenus Gpu3MKMA Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuarorierocst OyayT cpOpMUPOBAHBI CIETYIONTUE TUYHOCTHBIE PE3YJIbTATHI B YACTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3NYeCcKO HAYKH;

[IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;

2) rpamaaHCKOro 1 JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHUN OOIIECTBEHHO-3HAYUMBIX 1
ATUYECKUX TMpoOJieM, CBA3aHHBIX C NPAKTUUYECKUM MPUMEHEHHEM JIOCTHXKEHUM
busuky;

OCO3HAHUE BAXHOCTH MOPAIBHO-ITHUYECKUX MPHUHIUIIOB B JAEATEILHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSL:

BOCIIPUATHE SCTETUYECKUX KA4YeCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

OCO3HaHME [IEHHOCTH (PU3NUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA O3HAHUS
MHpaA, OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEUILIEH COCTABIISIIOLIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOU JHOOO3HATEIBHOCTHU, HWHTEpPEcCa K HCCIIEI0BATEIbCKOM
NeATEIIbHOCTH,
5)popMupoBaHUA KYJbTYPbI 310POBbSI H SIMOIUOHAJIBLHOI0 0JIATOMOJIYyYHS:

OCO3HAHHUE IIEHHOCTHM Oe30macHoro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHUpPE, BAXXHOCTH MPpaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000pPYAOBAHUEM B JIOMAIIIHUX YCIOBUSX;

c(hOpMHPOBAHHOCTh HaBbIKa pe(hIEKCUH, PU3HAHUE CBOETO MpaBa Ha OUIMOKY
1 TaKOT0 K€ MpaBa y IPyroro 4eioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

aKTUBHOE Yy4YacTHU€ B PEIICHUM MPAKTUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTenbHON OpraHu3alii, ropojaa, Kpas) TEXHOJOTMYECKOM W COLUATbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIIEC U PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuii, CBA3aHHBIX C (PUBHKOM;

7) IKOJIOTH4e€CKOTr0 BOCIIMTAHMSA:

OpUEHTAIlUsl Ha MNpUMEHEHUE (PUIMYUECKUX 3HAHUW [JIs pelieHus 3anad B
00J1acTH OKpYXaloIIeil cpelibl, TUIAaHUPOBAHUS IMOCTYIKOB U OIEHKH X BO3MOHBIX
TOCJIEACTBUN ISl OKPYKAIOIIEH CPEIbI;

OCO3HaHUE TJI00ALHOTO XapakTepa HJKOJIOTHYECKUX MpoOJieM M MyTed HX
peleHus;

8) ajanTanuu K U3MEHSIIOUIUMCS YCJIOBUSM CONUAIBLHON M NPUPOAHOI Cpeabl:

NOTPEOHOCTH BO B3aMMOICHCTBHUH TTPH BBHITTOTHEHUH UCCIIEAOBAHUI U TPOCKTOB
(hM3UYECKON HAMPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;



IOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH  4e€pe3  IPAKTHYECKYIO
NEATENBHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHUCIE (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JaCTH
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IUTAHUPOBAHKUE CBOETO Pa3BUTHsSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUM;

CTPEMJIEHHE aHAJTU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOIh30BaHUEM (PU3NUECKHUX 3HAHUM;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIUSHMS Ha OKPYKAIOUIYIO Cpexdy,
BO3MO>KHBIX TJI00ATBHBIX TOCIEICTBUN.



MeTanpeaMeTHble pe3yJbTaThl

B pe3ynbTaTe ocBoeHMs IPOrpaMMBbl 10 (PU3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y o0yyatromierocst OyayT chOpMHUpPOBaHbI METAPEIMETHBIE PE3YNIbTATHI,
BKJIFOYAIOIIIHE MO03HABATEIIbHBIC YHUBEpCaIbHbIC y4eOHbIe NEUCTBUA,
KOMMYHUKATUBHbIE  YHUBEpCalbHbIE  yueOHble  JCHCTBUS,  pEryJIsTUBHbBIE
YHUBEpCAJIbHbIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHbBIE IPU3HAKH OOHEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBCHHBIH NpPHU3HAK KIAcCU(PHUKAIMKA, OCHOBAHUS IS
000O0IIEHNS U CPaBHEHHS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTpPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UYIECKUM SBIICHUSM;

BBISIBIISIT IPUYMHHOCIIEJICTBEHHBIE CBSI3H MPU U3YUEHUHU (DU3UUECKUX SIBJICHHIM
U TIPOIECCOB, JIeJaTh BBIBOJBI C HCIOJIB30BAHHEM JEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIFOU€HHM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS35X (PU3MUECKUX BEJINYNH;

CaMOCTOATENFHO BBIOUpATh CHOCOO pelieHus y4eOHOM (u3uueckoi 3amadu
(cpaBHEHHE HECKOJBKMX BApHAHTOB PEIIEHHUS, BHIOOp Hambosee MOAXOJSIIETr0 C
y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBble uccienoBareJbcKue 1eMCTBUA:

WCITOJI30BATh BOTIPOCHI KaK UCCIIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS;

MPOBOJAUTH MO CAMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
(bu3MYECKUil IKCIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHHUS;

OIICHWBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(OPMAITHIO, TOTYUYECHHYIO B
X0J1€ UCCJICIOBAHUS UJIU DKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (DOPMyIUpOBaTh OOOOIIEHUST W BBIBOJBI IO pe3ysbTaTaM
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MIPOTHO3UPOBATH BO3MOKHOE JabHEHIIIee pa3BUTHE (HU3UUECKUX MPOIIECCOB, a
TaK>K€ BBIJIBUTATH MPE/IITOIONKEHHUS 00 MX PA3BUTUH B HOBBIX YCIOBUSX M KOHTEKCTaX.
Pabora ¢ undgopmanmei:

MPUMEHSTH PA3INYHBIC METOIbI, THCTPYMEHTHI U 3aPOCHI IIPU MIOUCKE U 0TOOPE
uH(}OpMAIUU WIH TAHHBIX ¢ y4€TOM MIPEII0KEHHON yueOHOM Pu3nuecKkom 3a1aqu;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHNUS,

CaMOCTOSATEITLHO  BBIOMpAaTh  ONTUMAJIBHYIO  (GOpMy  TIPEICTaBICHUS
uHQOpMAIMU W WIIIOCTPUPOBATH pEIIaeMble 3aJadyd  HECIOKHBIMA CXEMaMH,
auarpaMMaMu, MHOM rpaduKoil U UX KOMOMHAIUSIMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUSA:

B X0/J1¢ 00CYyXIeH!s y4eOHOro MaTepualia, pe3yyibTaToB JJa0OPaTOPHBIX padoT U
MIPOEKTOB 3a7[aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI U BHICKA3bIBATh UJICH,
HalleJICHHBIC Ha PEIICHHE 3a/1a41 U TOIJIepIKaHne 0J1aroKeaaTeIbHOCTH OOIIEHNS;

COTIOCTaBIISAITh CBOU CYXKJICHUS C CYXACHHUSMHU JPYTHX YYaCTHHKOB JHAJIOTa,
oOHapy>KUBaTh PA3IMUUE U CXOJCTBO IMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MIUCHhbMEHHBIX TEKCTAX;



nyOJUYHO TPEICTABISATh PE3YyIbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OIBITA
(aKCnieprMeHTa, UCCIIEJOBaHUS, TIPOEKTA);

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM M WMHIMBHAYaTbHOU
paboThI MPU PEIIEHUH KOHKPETHON (PU3UUECKOM MPOOIIeMBbI;

MPUHUMATH 1[EJH COBMECTHOM JIEATETbHOCTH, OPTaHU30BBIBAThH IEUCTBUS 1O €€
JOCTHXKEHHUIO: paclpeiesiTh PO, 00CYKJIaTh MPOILECCHl U Pe3yJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUST HECKOJIBKUX JIFOJIEH;

BBITIOJTHSATh CBOKO 4YacTh pPabOThI, JOCTUTash KAa4ye€CTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIPABJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUS C IPYTUMH WICHAMH KOMAaH]IbI;

OIICHUBATh Kauye€CTBO CBOErO BKJaJa B OOUUMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO C(OPMYITHPOBAHHBIM yYaCTHUKAMHU B3aHMOICHCTBHSI.
PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE 1€l CTBUA
Camoopranusanmus:

BBISIBIISATH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOUTUX IS
penieHus: GU3NIeCKUX 3HAHUM;

OPUEHTUPOBAThCS B PA3IMYHBIX  MOAXOAAX  MNPHUHATUS  pPEIICHUU
(MHAMBUAYaTbHOE, IPUHSATUE PEILICHUS B TPYIINE, TPUHATHE PEIICHUN TPYIIION );

CaMOCTOATENLHO COCTAaBJISTh QJITOPUTM peEIIeHUs (DU3UYECKON 3a7aud WIH
IjaHa HCCIEJOBaHUS C Yy4ETOM HMEIOUIUMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH MIpejiaraeMble BApUAHTHI pEIICHUH;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJJIEKT:

JlaBaTh aJCKBaTHYIO OIEHKY CUTYallMH U MpeaiaraTh MjiaH €€ N3MEHEHHUS;

OOBSACHATh  NPHUYMHBI  JOCTWXKEHUA  (HEIOCTH)KEHHS)  pe3yibTaToB
NeATEbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCIIC B XOJ BBITTOJTHCHHUSI
(U3UYECKOTO HCCJIENOBAHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yiIbTaTa IeJIh U YCIOBUSAM,

CTaBUTH CeOsl Ha MECTO APYroro 4ejoBeKa B XOJIe CIopa WM JUCKYCCHH Ha
Hay4HYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPyroro;

MpU3HABAaTh CBOE MPaBO Ha OMIMOKY MPH pEHIeHUH (U3UYECKUX 3a/ad WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



IIpenmeTHbIe pe3yJIbTATHI

K koHity oOydenust B 7 kjacce npeaMeTHbIe Pe3ysbTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHUS: (U3MUECKHE U XUMUYECKUE SIBJICHUS, HAONIIOACHUE,
AKCIIEPUMEHT, MOJIeJIb, TUIOTE3a, €IUHULIBI (PU3UUYECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHHMS BellecTBa (TBEPHOE, KHUIIKOE, ra3000pa3Hoe), MEXaHUYECKOe
IBWKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSIMOJIMHEWHOE), TpacKTOpHs,
paBHOACHCTBYIOIMas cwi, aedopmarus (ympyras, IDIaCTHYECKas), HEBECOMOCTD,
COOOIIAOIINECS COCYABL;

paznuyath sBieHus (mud@ys3us, TEmIoBOe MBMKCHHE YACTHIl BEIIECTBA,
PaBHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE JIBHXKCHUE, HHEPIIUS, B3AUMO/ICICTBUE TE,
paBHOBeCHE TBEPJBIX TENI C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Tepenaya JdaBlICHUS
TBEPABIMU TEJIAMH, KUAKOCTAMH U razamu, aTMOc(hepHOe NaBjieHUE, TJIaBaHUE Tel,
MIPEBPAILECHUS] MEXaHUYECKOW YHEPTUU) 1O OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UUECKOE SIBJICHHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (U3HUECKUX SBJICHUM B OKPY>KAIOIIEM
MHUpE, B TOM 4YHCIe (PU3NYECKHE SIBJICHUS B MPHUPOJE: MPUMEPHI JBUKEHUS C
PA3JIMYHBIMU CKOPOCTSIMU B KUBOW M HEXUBOU MPHUPOJE, NEHCTBUE CUIIbI TPEHUS B
NpUPOJIE W TEXHUKE, BJIUSHUE aTMOCHEpPHOro JaBJICHUS HA >KUBOW OpPTaHU3M,
TJIaBaHue PhIO, phIUar B TEJe YeJIOBEKa, IPU ATOM IEPEBOUTH MTPAKTUUYECKYIO 33729y
B Y4eOHYI0, BBIJIEIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SIBJICHUM;

OMHUCHIBATh W3YyUCHHBIE CBOMCTBA Tel W (DU3UUYECKUE SIBJICHUS, HUCIOIb3Ys
(buznyeckre BeITUIuHbI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS, TyTh, CKOPOCTh,
CpeaHsisi CKOPOCTh, CUJIa YIPYTOCTH, CUIa TSKECTH, BEC Tella, Cujla TPeHUs, JaBJIeHUe
(TBEpHOTO Tena, JKUIKOCTH, ras3a), BhITAIKMBAIOIIAs CHUJIa, MEXaHMuYecKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJbl, KO3((OUIIMEHT TMOJE3HOr0 JAEUCTBUA
MEXaHU3MOB, KUHETHUECKasi U TIOTCHIIMAJIbHASI SHEPTHs), PU OMKUCAHUH MPABUIBHO
TpakToOBaTh (U3MUECKUI CMBICT HCIIOJIBb3yeMbIX BEJIWYWH, HUX OO0O3HAYCHHUS U
CAVHUIBI (DU3UYECKUX BEJIMYWH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(UBUYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TpauKyd U3YUEHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEIUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U MIPOIIECCHI, UCTIONIb3YSI
npaBujia CIOXKEHUs CUll (BIOJIb OJHOM MpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH
ApxuMena, MpaBujIo paBHOBecUs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXpPAaHCHHUSI MEXaHWYEeCKOW SHEpruu, MpU ITOM JI1aBaTh CJIOBECHYIO
(hopMyJIMPOBKY 3aKOHA U 3aMKUCHIBATh €0 MATEMAaTUYECKOE BBIPAYKECHHUE;

OOBSICHATH (hU3UYECKUE SIBJICHUS, TTPOIIECChI U CBOWMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh IPUUYUHHO-
CJIEJICTBEHHbIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOTMYECKUX 1IAroB ¢ ONopou Ha 1—
2 W3YyYCHHBIX CBOWCTBA (U3MYECKUX SBJICHUM, (PU3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3aJaun B 1—2 MelCcTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONIME (DU3WYECKHME BEIWYMHBI: HAa OCHOBE aHajdn3a YCJIOBHS 3a/Jayu
3aMHUChIBaTh KPATKOE YCIIOBUE, TOJCTABIATH (DU3NUYECKHE BETUYUHBI B (HOPMYIBI U



MPOBOJIUTH PACUEThl, HAXOAWTHh CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC ISl PEIICHU I
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOJTYYCHHOU (PU3NYECKON BEIUUUHBI;

pacno3HaBath MPOOJIEMbl, KOTOPHIE MOKHO PELIUTH MPU MOMOIIN (PU3UIECKUX
METOJIOB, B OIMCAHWU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE IIPEAINOI0KEHUE
(rumoTesy), paziuyaTh W HHTEPIPETHPOBATH MOJYYEHHBIM pe3ylbTaT, HAXOJUTh
OIIMOKH B XOJI€ ONBITA, JEJIATh BHIBOJIBI I10 €70 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAONIOACHHUIO (PU3HUECKUX SBJICHUM WU (HU3HUYECKUX
CBOMCTB Tel: (hOPMYIUPOBATH MPOBEPSEMBIE TIPEAIIOIOXKEHUS, COONPATh YCTAaHOBKY
W3 TIPEIJIOKEHHOTO OO0OpYAOBaHMS, 3aMHMCBhIBATh XOJ OMbITa W (HOPMYIUPOBATH
BBIBOJIBL;

BBITIOJTHATH TIPSIMBIE U3MEPCHUS PACCTOSIHUSI, BPEMEHHU, MAacChl Tella, 00bEMa,
CHWJIBI M TEMIIEpaTyphl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U IM(GPOBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHHs MPUOOPOB C y4ETOM 3aJaHHON aOCONIOTHON MOTPEUTHOCTH
W3MEpPECHUU;

MPOBOJUTH HCCIIECIOBAHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BETUYUHBI OT
JPYroil C HMCHOJB30BAHUEM IMPSMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PaBHOMEPHO
JIBUIKYIIIETOCS TeJla OT BPEMEHU JBMKCHUS TeJla, CHIIBI TPEHUS CKOJBXKEHUS OT Beca
Teja, KauyecTBa 0OpabOTKU MOBEPXHOCTEW TeNl U HE3aBUCHUMOCTH CHJIbI TPEHUSI OT
IJIOMIAN COMPUKOCHOBEHUSI TEJ, CHJIBl YIPYrOCTH OT YIJIMHEHUS TMPYKUHBI,
BBITAIKMBAIONICH CHIBI OT 00bEMa MOrpyKEHHOM YacTU Tela M OT IJIOTHOCTH
KUIAKOCTH, €€ HE3aBUCHMOCTH OT IIOTHOCTH TeJla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJI0, YCIOBHUM TIJIaBaHUS TEJ, YCIOBUU PABHOBECHS phluara M OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUHM YYCOHOTO HCCICAOBAaHMS, COOMpPATh YCTaHOBKY W
BBITIOJTHATh M3MEPEHHUsI, CIACAYs NPEII0KCHHOMY IUIaHy, (DUKCUPOBATh PE3YIbTAThI
MOJTYYCHHOUW 3aBHUCUMOCTH (DPM3MYECKUX BEITUYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpaduKoB, AeNIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS,

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA
KUIAKOCTH € TBEPIOTO Tejla, CUJIA TPEHHsI CKOJIBKEHUS, JaBlIEHHE BO3IyXa,
BBITAJIKMBAIONIAST CWJIa, JEUCTBYIOIIAs Ha TMOTPYXEHHOE B KHUIKOCTh TeEJO,
KOA(DPUITMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEIys MPEII0KEHHON
WHCTPYKIIMU: TIPH  BBIMOJHEHUM M3MEpPEHUN coOUpaTh HKCIEPUMEHTATLHYIO
YCTaHOBKY M BBIUUCIISTH 3HAUEHUE NCKOMOMW BETTUYHHBL;

coOJI0JIaTh TpaBWjIa TEXHUKH Oe30macHOCTH Mpu padboTe ¢ 1abopaTopHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPHUHIIUIBI ICHCTBHUS IPHOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIONTUECS COCY/IbI, 0apOMETp, phIYar, MOABMKHBINA U
HEITOABMKHBINA OJIOK, HAKJIIOHHAS TIJIOCKOCTH;

XapaKTEepU30BaTh MPUHIUIBI TEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCaHUs (B TOM 4YHCIE: MOAMIMITHUKU, YCTPOMCTBO
BOJIOTIPOBO/IA, THUAPABINYECKUM MPECC, MAHOMETP, BHICOTOMEp, MOPITHEBON HAcoC,
apeoMeTp), UCIOJIb3Yys 3HAHHS O CBOWCTBAX (DM3MYECKUX SBICHUN M HEOOXOJMMBIC
(r3MYecKue 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTh WH(OOPMAIMIO O MPUMEpax) MPaKTUYECKOTO
WCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOW >KM3HHM IJisi OOeCIeueHUs
0e3omacHOCTH TpuU OOpalleHHH C TpPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,



COXpaHEHUS 3J0pPOBbS W COONIIOZCHHS HOPM 3KOJIOTMYECKOrO TIOBEIECHHS B
OKpY’KarOUIEN Cpeae;

OCYUIECTBIISATH OTOOP UCTOYHUKOB MH(popMaluu B MIHTepHETE B COOTBETCTBUU
C 3aJaHHBIM TMOHMCKOBBIM 3allpOCOM, HA OCHOBE HMMEIOIIMUXCS 3HAHUU U IYyTEM
CpPaBHEHUSI PA3IUYHBIX MCTOYHHUKOB BBIIENATH HHQPOpPMAIIMIO, KOTOpas SBISETCA
IPOTUBOPEUYUBON HIIM MOXKET OBITh HEJOCTOBEPHOM; UCIIOIB30BATh MIPU BBHIMOJIHEHUN
yueOHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEPATYpy (PU3UUECKOro COJEp KaHMs,
CIIpaBOYHBIE  MAaTe€pHaibl, pecypchl cetu HHTepHEeT, BIaAeTh NpUEMAMU
KOHCTIIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi WHOOpPMalMM U3 OJHOW 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC KPATKUE MMCbMEHHBIEC U YCTHBIE COOOIICHUSI HA OCHOBE
2—-3 WCTOYHMKOB WH(pOpMAIHH (PU3UIECKOTO COJCPKAHKS, B TOM YHCIE ITyOJMYHO
JeNaTh KpaTKue COOOLIEHHUS O pe3ysibTaTaX MPOEKTOB MM Y4eOHBIX MCCIEIOBAHHA,
MIPU 3TOM I'PaAaMOTHO KCIIOIH30BaTh U3YyUEHHBIN MOHATHITHBIN anmapat Kypca Gu3uku,
COITPOBOX/IaTh BBICTYIJICHUE IIPE3EHTALINEN;

IpU  BBINOJHEHWH YYEOHBIX TIPOEKTOB M UCCICIOBAHUN PpaCIpPEACIIiTh
00S3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IMOCTABJICHHBIMHU 3a/ladyaMi, CIEAUTH 3a
BBITIOJIHEHUEM IUJIaHA JEHCTBUM, aJEKBAaTHO OIIEHUBATh COOCTBEHHBIM BKJIAJ B
NEATEIBHOCTD TPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOLINX.

K koniy oOyueHusi B 8 kjiacce nmpeamMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUIA:

MCMOJIb30BaTh TOHSATHSA: Macca M pa3MeEpbl MOJIEKYJ, TEIJIOBOE JBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U aMOp(DHbBIE
T€Jla, HACHIIICHHBI W HEHACHIIICHHBIM Tap, BJIAXXHOCTH BO3JAyXa, TEMIEpaTrypa,
BHYTPEHHSSI SHEPTUsl, TEINIOBOW JBUTATEIb, JIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl,
AJIEKTPUYECKOE MOJIE, IPOBOJIHUKH U TUICKTPUKHU, TIOCTOSHHBIN JJIIEKTPUUYECKUH TOK,
MAarHuTHOE M0JIE;

pazinyath SBJICHUA (TEIUIOBOE paCUIMPEHUE U CXaTue, TeIlonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMayMBaHUE, KalWULIPHBIE  SBIICHUS, HCIAPEHUE,
KOHJIGHCAalusl,  IUIaBJIEHHE,  KpHUCTauih3auus  (OTBEpJEBaHUE),  KHUIICHHE,
Terionepeaaya (TErIONPOBOIHOCTh, KOHBEKLHMS, W3JIYYEHHUE), SIEKTpHU3aLUs Ted,
B3aMMOJECUCTBUE 3aAPSA0B, NEUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKAHHUE,
B3aMMOJCHCTBUE MATrHUTOB, JCHMCTBUE MArHUTHOTO TOJS HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAsI MHIYKIIHUS) 110 OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (DPU3UYECKUX SIBIICHUM B OKPY’KAIOIIEM
MHUpE, B TOM 4uciie (PU3UUYECKUE SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaNWUSIPHBIE SIBJICHUS B MPUPOAE, KPUCTALIBI B Npupoae, uzinydeHue CoiHIa,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHWE POCHI, TYMaHa, WHES, CHETA,
ANEKTPUYECKUE SBJICHUS B artMmochepe, dJICKTPUUECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE moje 3emiid, apeid MOJFOCOB, POJIb MATHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSHUE, TIPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YU€OHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SBJICHUI;



ONKCHIBaTh W3YYCHHBIE CBOWCTBA TeN U (PU3NYECKUE SIBICHUS, HCIOIb3YS
(¢u3nuecknue BEIMUMHBI (TEMIepaTypa, BHYTPEHHSS dHEPrus, KOJIMYECTBO TEIUIOTHI,
yZelbHas TEIII0EMKOCTh BEIIECTBA, yAEIbHas TEIIOTA IUIABJICHHMS], yAEIbHAs TEII0Ta
napooOpa3oBaHMsl, yAeJIbHasl TEIUIOTa CrOpaHus TOIUIMBA, KO3()(PUIIMEHT MOJIE3HOTO
NENUCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa, dJIEKTPUUECKUAN
3apsAl, CWIa TOKa, DSJIEKTPUYECKOE HaNpsDKEHHWE, CONPOTUBIIEHUE IIPOBOJHUKA,
yJI€IbHOE CONIPOTUBJICHHE BEIIECTBA, pa00Ta U MOLUTHOCTB IJIEKTPUUECKOTO TOKA), ITPU
OMHCAaHWUU TPABUIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHUH,
0003HAYCHUS U €IUHUIBI PU3NIECKUX BEIMYNH, HAXOIUTH (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTEPHU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBICHHS U IIPOLIECCHI, UCIIOJIBb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOM TEOPUM CTPOEHUS BEILECTBA,
NPUHLINI CYNEPHO3ULMU ToJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs
3apsana, 3akoH Oma Juis ydacTka Lenu, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHEHHUs
SHEpPruM, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3aIHUCHIBATH €rO
MaTeMaTUYECKOE BBIPAKEHHUE,

OOBSCHATH (PU3NYECKUE MPOIIECCH M CBOWCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi  NPAKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BBIABIATH  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BbACHEHUE U3 | —2 TOrMYecKuX 1aros ¢ onopoi Ha 1—
2 W3y4YECHHBIX CBOMCTBA (PU3MYECKUX SBJICHUW, (PUIUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/ladyu B 2—3 JEHUCTBHUS, UCHOJb3Yys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHWE BEJIMYMHBI: Ha OCHOBE aHAJlM3a YCJIOBHUS 3aJaydd
3aIMChIBATh KPATKOE YCJIOBHUE, BBIBILITH HEAOCTATOK JAHHBIX JJIA PELICHUA 3a7a4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJI €€ PEICHMS], TPOBOIUTH PACUETHI
U CpaBHUBATh IIOJIyYEHHOE 3HAu€HUE (PU3NYECKOM BEIUYMHBI C H3BECTHBIMU
JAHHBIMY;

pacro3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOUIN (PU3HUECKUX
METOJOB, MCIIOJIb3Yys  OIMCAHUE  MCCIECAOBAHUA, BBIICIHATH  IPOBEPAEMOE
IIPEAIIOJIOKEHNE, OLEHUBATh MPABUIBHOCTH NOPSAKA IPOBEACHUSA HCCIEIOBAHUS,
JIeJIaTh BBIBOJBI,

MPOBOJIUTH OMBITHI 1O HAOIIOACHHUIO (U3UYECKUX SIBICHUN WIN (DUIUIECKUX
CBOMCTB TeJl (KalluJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00bEMa,
TEMIIEPATYPbI, CKOPOCTH MPOLECCA OCTBIBAHUS U HATPEBAHMUS ITPU U3TYUYEHHUH OT LIBETA
U3JNIydamomie (MOrJIomaronieil) MOBEepXHOCTH, CKOPOCTh HCIAPEHUS BOJbI OT
TEMIEPATYpPbl KUAKOCTA U IUIOMIAAM €€ TOBEPXHOCTH, DJJIEKTPHU3aLUs TEN W
B3aUMOJICUCTBUE JIEKTPUUYECKUX 3apsA0B, B3AUMOJECHCTBHAE ITOCTOSIHHBIX MarHUTOB,
BU3YyaJIN3aL1sl MATHUTHBIX IT0JIEM TOCTOSSHHBIX MarHUTOB, I€UCTBUS MArHUTHOTO 10JIS
Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa, CBOWCTBA JJIEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OPMYJIMPOBAaTh MPOBEpPAEMbIe MPEANOIOKEHUS, COOMPATh
YCTaHOBKY M3 MPEAJIOKEHHOr0 O00OpyAOBaHHWs, OIUCHIBATH XOJ OMbITa U
(bopMyIIMpOBaTh BHIBOJIBI;

BBIIIOJIHATD IIPSAMBIE M3MEPEHUSA TEMIIEPATypPbl, OTHOCUTEIBHOU BIIAKHOCTH
BO3/JyXa, CWJIbI TOKa, HANpPSHKEHUS C HCIOJIb30BAHMEM aHAaJOrOBBIX HPUOOPOB U



JTaTYNKOB (PU3MYECKUX BEIWYWH, CPABHUBATh PE3YJIbTAThl U3MEPEHHUH C Y4ETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOM (U3MUECKOW BEITUYHHBI OT
JIPYroil € HCIOJIb30BAaHUEM IMPSAMBIX H3MEpPEHUN (3aBUCHUMOCTb CONPOTHUBIICHUS
IPOBOJHUKA OT €ro JJUHBI, TUIONIAJAM TOMEPEYHOTO CEYEHUS U YAEIbHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK, OT
HaANpsDKEHUST Ha MPOBOJAHUKE, UCCIEOBAHUE TMOCIEI0BATEILHOTO U MapajuieIbHOTO
COCIMHECHHWI TMPOBOJHHUKOB): TUIAHUPOBATH HWCCJIEIOBAHHUE, COOMPATH YCTAaHOBKY H
BBITIOJTHATh M3MEPEHMsI, CICAYs NMPEII0KCHHOMY IUIaHy, (DUKCUPOBATh PE3YyIbTAThI
MOJIYYCHHOW 3aBHCHUMOCTH B BHjAE TaOmuil W TpaduKoB, 1eiaTh BBIBOABI IO
pe3yibTaTaM UCCIEAOBaHNUS,

MPOBOJUTh, KOCBEHHBIC W3MEPECHHMS (PU3MUECKHX BeIW4YWH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, CONMPOTHBIEHWE TIPOBOJHWKA, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEysl MPEI0KEHHON MHCTPYKIIUU, U BEIYUCIIATh 3HAUCHHUE BEIINYUHBI;

coOJII0/IaTh TpaBUjla TEXHUKH Oe30MacHOCTH Mpu padboTe ¢ 1adbopaTopHbIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOUCTB C OMOpPOM Ha WX ONUCaHUA (B TOM YHUCJE: CUCTeMa OTOIUICHHUS JOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIepMETp, BOJIBTMETpP, CUETUYHUK AIICKTPUUECKOU
DHEPTHUH, DIICKTPOOCBETUTEIBbHBIC TPHUOOPHI, HArpeBaTENbHBIC AIICKTPOIPHOOPHI
(TpuMepsI), IEKTPUYECKUE MPEIOXPAHUTEITH, JJICKTPOMATHUT, SJEKTPOIBUTATEITH
MMOCTOSTHHOTO TOKAa), WCIOJB3ysS 3HAHUS O CBOWCTBAX (PU3WYECKHX SBICHUU U
HE00X0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUICCKUE YCTPOMCTBA M U3MEPUTEILHBIC TPUOOPHI
M0 CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC,
TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPaHUs, dJIEKTPOCKOT, peOocTar),
COCTaBJISITH CXEMbI DJIEKTPUUYECKUX IIETIeH C TOCIETOBATEIbHBIM M TapalIeIbHBIM
COCIMHCHHEM  DJJIEMEHTOB, pa3iuyas yYCJIOBHBbIE O0OO0O3HAYECHHs]  DJIEMEHTOB
AJIEKTPUYECKUX LETIEH;

MPUBOAUTH MPUMEPHI (HAXOAUTh WHOOPMAIMIO O MpPUMEpax) MPaKTUYECKOTO
WCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUN B TIOBCEAHEBHOW >KWU3HU ISl OOECIICUCHMSI
0e3omacHOCTH TpU OOpalleHHuH C MpPUOOpaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUS 3J0pPOBbS W COONIOJACHHS HOPM DSKOJOTHMYECKOTO TIOBEICHHS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIIATH MMOUCK HHGOpMAIK (PU3UIECKOTO coaepkanus B IHTepHeTe, Ha
OCHOBE HWMEIONINXCS 3HAHUH M TYTEM CpPaBHEHHUS JOTIOJHUTEIBHBIX HCTOYHHKOB
BBIJICNISITh MH(POPMALIUIO, KOTOpas SIBISETCA MPOTHUBOPEUYMBON WM MOXKET OBbITh
HEIOCTOBEPHOM;

WCIIOJI30BaTh TPU BBITIOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (HU3UYECKOTO CONEpKaHUs, CIPABOYHBIE MaTEepUalbl, PECypChl CETH
NuTtepHer, BiaaeTh mNpuUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, TMPeoOpa3oBaHUs
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE MMCHbMEHHBIEC U KPATKHE YCTHBIE COOOIIEeHUs, 00001ast
nH(DOpMAIUIO U3 HECKOIBKUX MCTOUYHUKOB (PU3MUECKOTO COJEPKAHUsSI, B TOM YHUCIIE



myOJMYHO  MPEACTABIATh  PE3yJbTAaThl TMPOCKTHOM WM  HUCCIEA0BATEILCKOU
NEATEIIBHOCTH, IPH 3TOM I'PAMOTHO MCIOJIb30BAaTh NU3YUYEHHBIN MOHSITUIHBIN anmapar
Kypca (U3HUKH, COIIPOBOKIAThH BBICTYILJICHUE MTPE3EHTAIlUEH;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEOBAHUN (U3UUECKUX MPOIECCOB
pacnpenenstb 00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJja4aMH,
CIEAUTh 3a BBIIIOJHEHUWEM IUIAHA ACHUCTBHI W KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJl B JCSATEIBHOCTb TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, IPOSIBIISIE TOTOBHOCTh pa3peniaTh KOHPIUKTHI.

K konity oOyueHusi B 9 kjiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepUaNIbHAS TOYKA, TPACKTOPUSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JBUKEHMUS, epopManius (ynpyras, miiacTU4eckasi),
TpEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M MEPETrpy3KH, IEHTP
TSOKECTH, a0COIIOTHO TBEPAOE TENO, LEHTP TKECTH TBEPIOTO Tella, paBHOBECHE,
MEXaHWYecKkue KoieOaHus U  BOJHBIL, 3BYK, HWH(Qpa3sBykK ©  YIbTPa3BYK,
AJIIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl WCIyCKaHUS W TOTJOIIeHUs, anbdpa, Oeta- U ramma-
W3JIYyYEHUS, U30TOIbI, I/IEpHAas SHEPreTUKA;

pa3nuyath SIBIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE
JIBMKEHUE, PABHOYCKOPEHHOE MPSAMOJIUHENHOE JIBIXKEHHE, CBOOOTHOE TAJICHUE Tell,
PaBHOMEPHOE JBIKEHHE MO OKPYKHOCTH, B3aUMOJCIHCTBHUE TE€J, PEAKTUBHOE
JBIDKEHHUE, KOJeOaTeIbHOE NBUKEHUE (3aTyXalollhe W BBIHYXKJICHHBIC KOJICOaHMS),
pPE30HAHC,  BOJIHOBOE  JIBMKEHHUE,  OTpaXE€HHWE  3ByKa,  MNPSMOJIUHEHHOE
pacrpocTpaHeHue, OTpaKEHUE U MIPETOMIICHUE CBETA, ITOJTHOE BHYTPEHHEE OTPAKECHUE
CBETa, PA3JI0KEHHE OEJOro CBETa B CIEKTP U CIIOXKEHUE CIEKTPaJbHBIX I[BETOB,
JUCTIEpCUsI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BOZHHUKHOBEHHUE JIMHEMYATOrO
CIIEKTpa U3ITyYEHUS) M0 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (PM3UUYECKUX SIBIICHUU B OKPY>KAIOIIEM
Mupe (B TOM 4yucie GU3NUECKUe SBJICHUS B MPUPOJIC: MPUITUBHI U OTJIUBBI, TBUKEHUE
mnaHer CoJHEYHON CHUCTEMBbI, PEAKTUBHOE JBHKCHHE MKUBBIX OPraHU3MOB,
BOCIIPUSTHE 3BYKOB >KMBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIYHAMH,
9XO0, [IBETA TEJI, ONTUYCCKUE SIBJICHUS B IPUPOJIE, OUOIOTHIECKOE ACHUCTBUE BUIUMOTO,
yIbTPadUOJIECTOBOTO U PEHTTEHOBCKOTO M3JyUYCHUH, €CTECTBEHHBIN PaIMOaKTUBHBIN
(oH, KOCMUYECKHE JIy4H, PaJUOAKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHHEPAJIOB,
JeUCTBUE PaIMOAKTUBHBIX U3TyUYCHUI Ha OPraHU3M YeIoBeKa), TPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a/1auyy B y4e€OHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bU3NYECKUX SIBICHUM;

OMKCHIBATh H3YYEHHBIE CBOWCTBA TeNl U (PU3UYECKHUE SIBICHUS, HCIOIb3Ys
(bu3nYecKue BETUYNHBI (CPEAHSST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIKEHUH, YCKOPEHUE, TIEpEMEILICHNE, MTyTh, YIIIOBasi CKOPOCTh, CUJIa TPEHUS, CHJIa
YOPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOHOTO MaICHMsI, BEC TeJa, UMITYJIhC Tea,
HUMITYJIBC CHJIBI, MEXaHU4eCKass padoTa U MOIHOCTh, OTCHIIUATIbHAS SHEPTHS Tea,
MOAHSATOrO HAJ[ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI SHEPTUsSl CHKATOW MPY>KUHBI,
KUHETUYECKasi JHEPrusi, IMOJHAs MEXaHW4YecKas »HHEpPrusi, MNepHoJl M YacToTa



KojeOaHui, NJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA,
MoKasaresib MPEJOMJICHUS Cpelbl), MpU OMNHCAHUM MPABHIBHO TPAKTOBATh
(bU3MYECKU CMBICI UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX
BEJIMYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIUYMHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTHh TpaUKU HU3YyUYEHHBIX 3aBUCUMOCTEN (U3MUECKHUX
BEJIMYMH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NUECKUE SBJICHUS U TIPOLIECCHI, UCTIONb3Ys
3aKOH COXpAHEHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUI CYNEPIIO3UITUU
CWJI, TIPUHLMUI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOHBI OTPAXXEHUS U TPEJOMJICHHS CBETa, 3aKOHBI COXpPaHEHUS
3apsI0BOTO M MACCOBOT'O YMCEI MPU SIICPHBIX PEAKIUIX, IIPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHUECKOE BBIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIIECCH M CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 2—3 JTIOTUYECKUX 111aroB C OIOPO Ha 2—
3 UW3y4YeHHBIX CBOWCTBAa (DU3MUYECKUX SIBICHUHM, (PU3MUYECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemate pacuéTHble 3a7aud (ONUpANOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE (DU3MUECKUE BEIMYUHBI: HA OCHOBE
aHaJli3a yCJIOBHS 3a/1a4M 3allUChIBAaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOLIUE WIN
M30bITOYHBIE JaHHbIE, BEIOMPATH 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl PEILICHUS,
OPOBOAWTH PAacy€Thl W OLEHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYCHUS
(hu3nYeCKON BEJIMYHHBIL;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (HU3HIECKUX
METOJIOB, HWCIOJNB3yS  ONMHCAHWE  HWCCIEIOBAHHS, BBIICIATH  MPOBEPSEMOE
MPENONIOKEHNE, OICHUBATh MPABHJIBHOCTh TOPSAKA TMPOBEICHUS HCCICIOBaHUS,
JieJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAOIIOACHHUIO (DU3MUECKUX SBICHUM WU (QU3HYECKUX
CBOMCTB Ten (M3yuyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS SHEPIUH,
3aBHCHUMOCTh Mepuojia KoyeOaHU MpYKUHHOTO MasTHUKA OT MacChl Ipy3a U
KECTKOCTU TPYKUHBI MU HE3aBUCUMOCTh OT aMIUIMTYAbl MaJbIX KOJIeOaHUI,
NpSIMOJIMHEMHOE pPAacIpOCTpaHEHUE CBETa, pasjiokeHue Oenoro cBeTa B CIEKT,
U3Y4YEeHHE CBOMCTB HM300pakeHHs B IUIOCKOM 3€pKajieé U CBOWMCTB M300paKeHUs
npeaMera B cobuparonieit uH3e, HaOMI0IeHUE CIUIONIHBIX W JTUHEWUYAThIX CIIEKTPOB
U3IIy4YEeHHsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOIO Habopa
000pyI0OBaHUs, OMUCHIBATH X0/ OIBITA U €T0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOIBI,

IPOBOAUTHE TIPH HEOOXOJUMOCTH CEPUI0 TMPSAMBIX H3MEPEHUH, OIpenemss
CpellHee 3HaueHue u3MepsieMoil BelnuyuHbl ((OKYCHOE paccTosiHHE coOuparoien
JIMH3BI), 000CHOBBIBAThH BHIOOD CIIOc00a n3MepeHus (M3MEPUTEIHLHOTO ITPUOOopa);

OPOBOAUTH  MCCIENOBAHUE  3aBUCHUMOCTEH  (U3MUYECKHUX  BEJIMYUH  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTh IIyTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHOM CKOpPOCTH, MepHoia KojebaHui
MaTEMaTHYECKOr0 MasiTHUKA OT JAJTUHBI HUTH, 3aBUCIMOCTH YTJIa OTPaXEHUS CBETA OT
yria najeHus U yrjia IpeJoMJIeHUs OT yrja MaJeHus): MIIaHUPOBaTh UCCIIEIOBaHHE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATh pe3yJbTaThl IOITYYCHHON



3aBHCHUMOCTH (PU3MYECKHUX BEJIWYUH B BUJIE TAONUL U rpaduKoOB, AeTaTh BHIBOABI 1O
pe3yJipTaTaM MCCIIe0BaHNUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHU S (PU3NUECKUX BEIMUYMH (CPEIHASA CKOPOCTh U
YCKOpEHHE Teja IPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO Na/IeHN,
KECTKOCTh NMPY>KUHBI, KOI(PPUIMEHT TPEHUsI CKOJIbKEHUS, MEXaHUYecKasi paboTa u
MOIIHOCTh, YacTOTa W MEpHOJ KOJEOAHMH MaTEeMaTHYECKOIO0 M MPYKUHHOTO
MasiTHUKOB, ONTHYECKas CWiIa coOuparolleld JHH3bL, PagUOaKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, COOUpaTh IKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBITIOJIHSTH
U3MEpEHHS, Ceys MPEAT0KEHHON WHCTPYKIIMH, BBIYUCIIATH 3HAUCHUE BEIMUYUHBI U
aHAJIM3UPOBATh TOJYYCHHBIE pE3yNbTaThl C YYETOM 33JaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOMI0IaTh TMpaBWiIa TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3nauuyaTh OCHOBHbIE TPU3HAKM HW3YYEHHBIX (DU3MUYECKUX  MOJENeil:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUCYHBIH MCTOYHHUK CBETA, JIyd,
TOHKas JINH34, [JIaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAsI MOZI€JIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OOPOI Ha UX ONMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUYUKH [TOJI0KEHHUS,
paccTosiHUSL M YCKOPEHHs, paKeTa, 5XOJOT, OYKH, IEpPHUCKOI, QoToanmnapar,
ONTUYECKUE CBETOBOABI, CHEKTPOCKOIN, NO3UMETP, Kamepa BuibcoHa), mcnomnb3ys
3HAHUST O CBOMCTBax (DU3MYECKUX SBJICHUW M HeoOXoauMmble (usnyeckue
3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMBl W CXEMATHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, N3MEPUTENBHBIX TPHOOPOB M TEXHOJOTUIECKUX MPOIECCOB MPH PEIICHUN
y4eOHO-TIPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUIsI TIOCTPOCHUSI M300paKEeHUI B
IJIOCKOM 3€pKajie U COOMpArOIIeH JIMH3E;

OPUBOJUTH NMPUMEPHI (HAXOJUTh MH(YOPMALMIO O MpUMepax) MPaKTUYECKOro
MCIOJIb30BaHUsl (U3NYECKUX 3HAHMM B TOBCEIHEBHON JXM3HU i1 OOecredeHus
0e3omacHOCTH TpU OOpalleHUH C TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXPAaHEHHUsl 3JI0pOBbS U COOJIOACHHS HOPM DSKOJOTHYECKOrO TOBEACHHS B
OKPYIKAIOIIEH CPELE;

OCYILECTBIATh MOUCK MHPOpMaluu (u3nyeckoro coaepxanus B Murepuere,
CaMOCTOSITENIbHO (OpPMYJIUPYsl TOMCKOBBIM 3ampoc, HaXOAWUTh IYTH OINpeAeTICHUs
JOCTOBEPHOCTH TIOMYYeHHOW WH(OpMAamMM HA OCHOBE HWMEIOUIMXCA 3HAHUN U
JOTIOJIHUTEIBHBIX NCTOYHUKOB,;

UCTIONB30BaTh TPH BBIMOJIHEHWH YUYEOHBIX 3aJaHUil HAYYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOTo COJEp)KaHWs, CHpPAaBOYHBIE MaT€pPHANBI, PECYPCHI CETH
WuTepHer, Buanerh MNpuéMamMM KOHCIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHUs
MH(pOpMaIUU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE€ IHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MH(POpPMAILMU U3 HECKOJIBKMX HMCTOYHHUKOB (DU3HUECKOTO COACpKAHUS, MyOIUYHO
NPEJICTaBIATh PE3YyIbTaThl MPOCKTHON WIIM UCCIIENOBATENbCKON JESTENIbHOCTH, TPU
ATOM I'PaMOTHO MCIIOIb30BaTh U3y4YECHHBIN NOHATUWHBIN anliapaT U3y4aeMoro pasjaeia
(GU3MKM U COMPOBOXAATh BBHICTYIUICHHE MpE3eHTaluel c¢ yd4éToM OcoOeHHOCTEeH
ayJTUTOPUH CBEPCTHUKOB.



TemaTnyeckoe IJIAHKPOBaHHE

7 kaacce
Ne Pasnesn u Tema KoauuyectBo IEesnennnocn; YAMTEN ¢ JJ1eKTpOoHHbIe (HU(POBbLIE)
n/n NMpOrpaMMbl 4acoB yu€rom padoueii nporpavMme! o0pa3oBaTeIbHbIE pecypchl
BOCIIMTAHUA
Pasnes 1. ®u3uka u ee poJib B IO3HAHUM OKPYKAIOIIEro MUpa
1.1 | ®usuka — Hayka o |2 AxnentupoBaTts  BHuUMaHme | bubmmoteka [JOK
IpUpoOJIEe y4ainMxcs Ha HpaBCTBEHHbBIX | hitps://m.edsoo.ru/7f41646e
npo0yieMax, CBS3aHHBIX C
HaYYHBIMA OTKPBITHSIMH,
W3y4aeMbIMU Ha YPOKe
1.2 | ®usnueckue 2 PazBuBate y mkoneHUKOB | bubmmoreka LJOK
BEJINYUHBI MO3HABATEILHYIO aKTUBHOCTH, | https://m.edsoo.ru/7f41646e
CaMOCTOSITEIIBHOCT,
WHUIIUATHBY, TBOpYECKUE
CHOCOOHOCTH
1.3. | EcrecTBeHHOHAaYyUHBIH | 2 WNuunuuposats u | bubmmoreka LIOK
METO TO3HAHUS HOICP/KUBATH https://m.edsoo.ru/7f41646e
UCCIIEIOBATENIBCKYIO
JESTEIbHOCTh  YUaIUXCS B
paMkax peanuzanuu
WHINBUIYaTbHBIX u
IPYMIOBBIX
HCCIIEIOBATEIbCKUX MIPOCKTOB
Hroro mo paznemy 6

Pazpnen 2. [lepBoHayajibHble CBeICHUSI O CTPOCHHH BelleCTBA

2.1 | CtpoeHnue BelmiecTBa 1 PeanusoBrIBaTh Bubmuoreka [JOK
BOCITHTATEIbHbIC https://m.edsoo.ru/7f41646e
BO3MOYKHOCTH B Pa3JIMYHBIX
BUIAX JIESITENBHOCTH
y4Jaliuxcsi CO  CJIOBECHOM
(3HAKOBOIA) OCHOBOM:
camocTosiTelbHas pabora ¢
y4eOHIKOM, paboTa ¢ Hay4HO-
MOMYJISIPHOW ~ JIUTEPATYypOH,
otoop u CpaBHEHHE
Marepuaiga IO HECKOJIbKHM
WCTOYHUKAM
2.2 | JIBmwxenue |2 OpranunzoBsiBaTh rpymnmnosbie | bubnnoreka LLOK
B3aUMO/JICHCTBHUE (bopmbl yueOHoit | https://m.edsoo.ru/7f41646e
YacTHIl BEMIECTBA JIeSITeITbHOCTH
2.3 | ArperarHbie 2 Onwuparbess Ha >ku3HeHHBIH | bubmmoreka [JOK
COCTOSIHUS BEIECTBA OMBIT y4ammxcs, mnpuBoas | https://m.edsoo.ru/7f41646e
JICICTBCHHBIE IIPUMEPBHI,
o0pa3sbl, MeTa(opsl u3
OJIM3KUX UM KHUT, (DUITBMOB,
MYJbT(UIBMOB,
KOMITBIOTEPHBIX HI'D
Hroro no pasneny 5

Paznen 3. /IBukeHue u B3auMo/ieiicTBue TeJ1

3.1 | Mexauunueckoe

JIBIDKCHHE

3

Pa3BuBaTh y IIKOJBHUKOB
MM03HABATEJIbHYI0 aKTUBHOCTb,
CaMOCTOSTEIBHOCTE,
WHUIINATHBY, TBOPUYECKHUE
CIIOCOOHOCTH

bubmmoreka I[{OK
https://m.edsoo.ru/7f41646e




Ne Pasnen u Tema KosmuectBo %eﬂTe'HLHOCTf YUHTEIH ¢ DJieKTpOoHHBIe (HU(ppOBLIE)
n/n NMPOrpamMMbl 4acoB yu€rom padoueii nporpammst o0pa3oBaTre/ibHbIE pecypChl
BOCIIMTAaHUA
3.2 | Unepuus, Macca, | 4 IMpoekTupoBath cutyanmu u | bubmuoreka [JOK
IUIOTHOCTh coObITHS, pasBuBaromiue | https://m.edsoo.ru/7f41646e
KyIbTYpy TEPEKUBAHUHA H
LIEHHOCTHBIC OpHUCHTAINN
pebEnka
3.3 | Cuna. Buasl cui 14 [MoOyxnaTh yueHukoB | bubnmnoreka [IOK
cobumoaaTh Ha ypoke mpaBuia | https://m.edsoo.ru/7f41646e
yueOHOW  TUCHUIUIMHBI U
caMOOpraHu3aIuu
Wroro no pazneny 21

Pasnes 4. laBjienne TBEPABIX TeJl, JKHAKO

CTel U ra3oB

4.1 | laBnenue. Ilepenaua | 3 Opranu3oBBIBaTh paboty | bubmmoreka [JOK
JaBICHUST TBEPABIMHU YYCHHKOB ¢  cormanbHo | https://m.edsoo.ru/7f41646e
TellaMU, >KUIKOCTAMU 3HAYUMOM uHQOpMaIeH,

Y razamu MOJy4aeMoU Ha YpOKe
4.2 | JlaBieHue KUOKOCTH | 5 [TpuBnekars BHUMaHue | bubmnoreka [IOK
YYCHHKOB K IIeHHOCTHOMY | https://m.edsoo.ru/7f41646e
ACTEeKTy M3y4aeMbIX Ha ypOKe
SIBJICHUI, TOHATHHI, TPUEMOB
4.3 | AtmocdepHoe 6 Wunnumposats yuenunkoB K | bubmmoreka [JOK
JTaBJICHHE 00CyXIeHHI0, BhICKa3bIiBaumio | https://m.edsoo.ru/7f41646e
CBOETO MHEHHS, BBIpabOTKe
CBOET'O OTHOIIICHHS 110 TIOBOTY
MOJIy4aeMou Ha YpOKe
COLIMAJIBHO 3HAYUMOM
WHPOpMaLIUH

4.4 | JleiicTBHe >KUAKOCTHU | 7 Haxonurs LIeHHOCTHBIN | bubmnoTteka IIOK
T rasa Ha acmekT yuebHoro 3mamms u | https://m.edsoo.ru/7f41646e
MOTPYKEHHOE B HHUX uHpOpMau, obecreunBaTh
TEJNOo ero MOHUMAaHUE "

nepekKMBaHUE YUYCHUKAMHU
Hroro no paznery 21

Paszgen 5. PaGoTa m MomHoc

Th. JHepPrus

5.1 | PaGora 1 MOIIHOCTH

3

®opmHpOBaTh Y MIKOJIEHUKOB
KyJIbTYpy  3I0pOBOTO  H
Oe3onacHOro 00pasa >KU3HU

bubmnoreka LIOK
https://m.edsoo.ru/7f41646e

5.2

[IpocThie MEXaHU3MBI

IIpuBnekats BHUMAaHHE
YUEHHKOB K 00CYXJaeMoi Ha
YpOKe UHPOPMALIIH,
AKTUBU3HUPOBATh
[IO3HABATEILHYIO
JIeATENBHOCTD MIKOJbHUKOB

bubmnuoreka LIOK
https://m.edsoo.ru/7f41646e

5.3 | Mexaunueckas

SHEPTHUs

PeanuzoBbiBaTh
BOCITUTATENbHBIC
BO3MOXKHOCTH B Pa3IHYHBIX
BUAX JeSITEBHOCTH
yyammxcs Ha OCHOBE
BOCTIPHATHS 3JIEMEHTOB
JEHCTBUTEIBHOCTU:  aHAJIM3
MPOOJIEMHBIX CUTyalui

bubmnuoreka LIOK
https://m.edsoo.ru/7f41646e

Hroro no pazaeny

12

Pe3epBHOE Bpemst

3

OBHIEE KOJUYECTBO YACOB IO NIPOI'PAMME - 68




8 kiaacc

I[eﬂTeJ]bHOCTb yuurteJjs ¢

Ne Pa3znen u Tema KouunuecTBo e . DyekTpoHHbIe (1U(ppoBLHIE)
n/n nporpamMmabl qacoB yHaerom paﬁoqen TIpOrpamMmet 06pa30B3TeJ’[LHBI€ pecypchl
BOCIIUTAHUA
Paszpnen 1. TenJioBble siBJIeHUS
1.1 | Ctpoenue u cBoiicTBa | 7 Opranu30BBIBATH st | bubmmoreka [TOK
BEIECTBA IIKOJILHUKOB cutyanuu | https://m.edsoo.ru/7f41646e

KOHTPOJISL U OLICHKU

1.2 | Temnoseie npormecce | 21 [IpuBnekarp BHMMaHue | bubmmoreka [IOK
YUYCHHKOB K 00Cyxaaemoit Ha | https://m.edsoo.ru/7f41646e
ypoxe WHPOPMALIIH,
AKTUBU3UPOBATDH
[TO3HABATEIHHYIO
ACATCIbHOCTD HIKOJIBHUKOB

Wroro no pazneny 28

Pasnes 2. DnekTpuyeckue u

MAarHMTHbIC ABJICHUA

2.1 | DaekTpuyecKue
3apsansl.  3apsbKeHHBIC
Tena i X
B3aUMOJIENUCTBUS

7

®opMHUPOBATH y IIKOIEHUKOB
KyJIbTYpy  3I0pOBOrO  H
Oe3onacHoro o0pasa >KU3HU

bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

2.2 | IlocTostHHBII

3NIEKTPUUECKUNA TOK

20

OpraHn30BBIBaTh TPYIIIOBBIC
(hopMbI yueOHOH
JESTSILHOCTH

Bubnuoreka IJOK
https://m.edsoo.ru/7f41646e

2.3 | MarauTHbI€e IBJIECHUSI

Peanu3oBsiBaTh
BOCITUTATEIbHBIC
BO3MOXHOCTH B pPa3JINYHbIX
BUaax JACATCIIBbHOCTU
yYalmMxcs CO  CIOBECHOU
(3HaKOBOIA) OCHOBOW:
camocTosITe]IbHass paboTa C
YIeOHUKOM, pabota c
Hay4YHO-TIOYJISIPHOM
IUTEpaTypou,  oTOOp M
CpaBHEHHE MaTepHaia II0
HECKOJIbKUM UCTOYHUKAM

Bubnuoreka IJOK
https://m.edsoo.ru/7f41646e

24

DIeKTpOMarHuTHas
WHAYKIWS

PeanuzoBbiBaTh
BOCIMTATEIIbHBIC
BO3MOXHOCTH B PAa3IHYHBIX
BUJAX JIESITETBHOCTH
yJalmuxcsi €O  CIIOBECHOMU
(3HAaKOBOM) OCHOBOM: BBIBOJIBI
U JIOKa3aTeiabCcTBO (HopMyII,
aHaiu3 (GOpMyJi, peIlICHUES
TEKCTOBBIX KOJIMYECTBEHHBIX
M KayeCTBCHHBIX  3a/1ad,
BBINIOJTHEHUE  3aJlaHUil 110
pa3rpaHUYEeHUIO MOHATHI

bubmnuoreka LIOK
https://m.edsoo.ru/7f41646e

Wroro no paznemy

37

Pe3epBHOe Bpems

3

OBHIEE KOJUYECTBO YHACOB IO NIPOI'PAMME - 68




9 kiacce

Ne Pa3nen u rema
n/m NPOrpaMMbl

KoanuecTrBo
4acoB

JesiTeJIbHOCTD YUHTes ¢
y4érom paboueii mporpaMMsl
BOCIIMTAHHUS

DyekTpoHHbIe (1U(ppoBLHIE)
o0pa3oBaTelbHbIE pecypChl

Pa3gen 1. Mexannueckue siBJeHUS

1.1 | Mexaunueckoe
JIBIDKEHUE U CIOCOOBI

€ro OIIMCaHus

10

PeanuzoBbiBaTh
BOCIIUTATEIbHBIC
BO3MOXHOCTHU B pPa3JINYHBIX
BHJIaX JIEATEIbHOCTH
YYalUXCSl €O  CJIOBECHOH
(3HaKOBOI1) OCHOBOM:
BBIBOJBl U JI0Ka3aTEJIbCTBO
dbopmyn, aHamm3  opmy,
pelieHue TEKCTOBBIX
KOJIMYCCTBCHHBIX nu
Ka4eCTBEHHBIX 3ajaad,
BBIIIOJIHEHUE 3aJaHUU MO
pa3rpaHU4YEeHUIO MOHATHI

bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

1.2 | B3aumogelicTBre TN

20

PeanuzoBeiBaTh
BOCIUTATEIbHBIC
BO3MOXKHOCTH B Pa3JIMYHBIX
BHJIAX JIESITETBHOCTH
yyaluxcs CO  CIOBECHOM
(3HaKOBOM) OCHOBOM:
camocTosiTelIbHass padoTa ¢
YIeOHUKOM, pabota c
HAYYHO-TIOMYJISIPHON
JIUTEpaTypor,  oTbop W
CpaBHEHHE Marepuana Io
HECKOJBKHUM UCTOYHUKAM

bubmauoreka LIOK
https://m.edsoo.ru/7f41646e

1.3. | 3akoHBI cOXpaHEHHS

10

PeanuzoBrIBaTH
BOCIHUTATEILHEIE
BO3MOXXHOCTH B Pa3JIMYHBIX
BHIAX NIeSITeIbHOCTH
yUaIMxcs Ha OCHOBE
BOCHPHUSATHUS DJIEMEHTOB
JEUCTBUTCILHOCTU: aHAJIU3
MPOOJIEMHBIX CUTYAIMH

Bbu6nnoreka [JOK
https://m.edsoo.ru/7f41646e

Hroro no pazgeny

40

Pa3nen 2. Mexannuyeckune KoJie0aHus M BOJTHDI

2.1 | Mexaanueckue 7 [IpuBnekars BHUMaHue | bubnmoreka [{OK
KoJse0auus YUEHHMKOB K 00cyxaemoii Ha | https://m.edsoo.ru/7f41646e
ypoKe WHPOPMAITUH,
aKTHBU3UPOBATH
M03HABATEILHYIO
JIeSITENIPHOCTD ITKOJILHIKOB
2.2 | MexaHUYecKHe BOJHEBL | 8 [IpuBnexars BHUManue | bubnmoreka [JOK
3ByK YYCHUKOB K IIeHHOCTHOMY | https://m.edsoo0.ru/7f41646e
acreKTy  M3y4yaeMbIX  Ha
YpOKE€ SIBIICHHH, TOHSITHH,
puéMoB
HWroro mo pazneny 15

Pazpgen 3. 3JIeRTp0MaFHHTH06 1m0Ji¢ U 3JICKTPOMATHUTHBIC BOJIHBI

3.1 | DnekTpoMarHuTHOE
nose u
AIIEKTPOMArHUTHBIC

BOJIHBI

6

NHnnmMnpoBaTh y4EHUKOB K
00CYXICHHIO,

BBICKa3bIBAaHHIO CBOETO
MHEHHs, BBIpAaOOTKE CBOETO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41646e




HeﬂTeJILHOCTb yuurtejad ¢

Ne Paszgen u Tema KoanuecTBo . . DJleKTpoHHbIE (LM(POBbIE)
n/n NMPOrpaMMbI 4acoB yu€rom padoueii nporpammst o0pa3oBaTre/ibHbIE pecypChl
BOCIIUTAHUSA
OTHOLICHUS 110  IIOBOLY
oly4yaeMol  Ha  YpoOke
COLIMAJIBHO 3HAYUMOM
nHpOpPMaLUH
Uroro no pazaeny 6
Pa3nen 4. CeroBble sIBJICHUSA
4.1 | 3akoHBI 6 OpraHn3oBbIBaTh Bubmuorexa LJOK
pacnpocTpaHeHHS HHANBUAYATbHYIO yueOHyro | https://m.edsoo.ru/7f41646e
CBETa JESITENbHOCTh
4.2 | Jluasel u onTHyeckue | 6 Onmpatecsi Ha >Ku3HeHHBIH | bubmmoreka [JOK
npuOOpHI ONBIT y4Yamumxcsi, mpuBons | https://m.edsoo.ru/7f41646e
JIeCTBEHHBIE MIPUMEDHI,
obpaspl, MeTtadopel U3
ONMU3KUX UM KHUT, (PUIBMOB,
MyJIbT(QHUIBMOB,
KOMIIBIOTEPHBIX UIP
4.3 | Paznoxxenne  Gemoro | 3 PazBuBatp y mkonmpHHUKOB | bubmmoteka [JOK
CBETa B CIICKTP MO3HABATEIILHYIO https://m.edso0.ru/7f41646e
aKTHBHOCTb,
CaMOCTOSITEbHOCTD,
WHUIWATHBY,  TBOPYECKHUE
CIIOCOOHOCTHU
HWroro mo paznemy 15
Paspes 5. KBanTOBBIC SIBJICHUSA
5.1 | Ucnyckanue u|4 IIpuBnexars BHUManue | bubnmoreka [JOK
MOTJIOIICHHE cBeTa YYCHUKOB K IIGHHOCTHOMY | https://m.edsoo.ru/7f41646e
aTOMOM acleKkTy  H3y4yaeMblX  Ha
YpOKE SIBICHUHM, TOHSTUH,
puéMOB
5.2 | Ctpoenne  atomHOrO | 6 [IpuBnexars BHUManue | bubnmoreka [JOK
saapa YUEHHKOB K 00cyxaemoii Ha | https://m.edsoo.ru/7f41646e
ypoKe WHPOPMAITUH,
AKTUBH3HPOBATh
MIO3HABATENFHYIO
JESITENbHOCTD IIKOJBbHUKOB
5.3 | SlnepHble peakuuu 7 ®opmHupoBaTh y | bubmmoreka [JOK
HIKOJIbHUKOB KyabTypy | https://m.edsoo.ru/7f41646e
3I0pOBOr0 W 0€30MacHOro
oOpasa KU3HU
Hroro no pazgeny 17
IloBTOpUTETbHO-06001AKOIINI MOAYJIb
[ToBTOpEHUE u|9 PeannsoBbiBaTh bubnuorexa LJOK
00001EeHne BOCITUTATEIbHEIE https://m.edso0.ru/7f41646e
coJIep KaHMsI Kypca BO3MOXXHOCTH B Pa3IHUYHBIX
¢u3uky 3a 7-9 kaccel BUAAX JeSITENBHOCTH
yYalluXcsi CO  CJIOBECHOM
(3HaKOBOI) OCHOBOM:
CHUCTEMAaTH3alusg  y4eOHOTro
MaTepHuaia
HUtoro no pazgeny 9
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