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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alUI0 H3yYCHHUS
GU3NKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOAUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmMbl IO Y4EOHOMY IPEIMETY .

dusnka ABISETCA CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4YaeMbIX XUMHUEH, Ouosiorueid, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI KapTUHY MHpa,
MpeloCTaBisAeT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPAaMOTHOCT:

HAy4YHO OOBSCHSITH SIBJICHHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;
WHTEPIIPETUPOBATh JaHHBIE W HCMOJIb30BAaTh HAy4YHbIC JIOKA3aTEJIbCTBA IS
MOJTYY€HHUsI BHIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nekaopst 2019 r. Ne TTIK-4BH).



ey uzyyenust PuU3MKU:
npUOOpETEeHNE HMHTEpeca M CTPEMJICHUS OOyYarOIMXCA K HAYYHOMY H3YyYCHHIO
MPUPOBI, PA3BUTHE WX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEICTABICHUNH O HAYyYHOM METOJC TMO3HaHUS W (OPMHPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHEpoBaHHEe HAYYHOTO MHPOBO33PECHHSI KaK pe3yJbTaTa HM3yYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMPEJICTABICHUNA O BO3MOXHBIX cepax Oynymiei npodeccuoHaIbHOU
NesATEIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JalbHEHIIeMy O00yYeHUIO0 B
HTOM HAIpPaBIICHUHU.

JlocTikeHne 3TUX Lienied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
MpUOOpPETCHUE 3HAHWUK O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

NpUOOPETEHUE YMEHUN OMNUCHIBAaTh W OOBSACHATH (DU3UYECKUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHU;

OCBOEHHE METOJOB PEIICHUS MPOCTEHIINX PacUETHBIX 3a7ad C HCIOJIh30BAaHUEM
(bU3UYECKUX MOJIENICH, TBOPUYECKUX U MPAKTHUKO-OPHCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHM HaOMI0/aTh MPUPOJHBIC SBICHUS W BBIMIOJHITH OIBITHI,
nJabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMaImen GU3NIECKOro CoAepKaHus, BKIIIOYAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
bU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYECKO HAYKH.

CBS13b C PABOYEM MPOT'PAMMONM BOCIIUTAHUS LIIKOJIBI
- Peamuzamus BocmHTATENFHOTO TOTEHIMANA YPOKOB (U3MKU  (YyPOUHOM
NEATCILHOCTH, ayAUTOPHBIX 3aHATHH B paMKaX MaKCHUMaJbHO JIOIYyCTHMOM
y4eOHOM Harpy3KH) MpeaycMaTpyuBaeT:
- MaKCHMaJIbHOE HCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COIEPIKaHMS
YPOKOB 11 (OPMHUPOBAHUS Yy OOYYAIOMIUXCS POCCHUUCKHX TPaJIAIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M  COIIMOKYJIbTYPHBIX  IIEHHOCTEH, POCCHICKOTO
HCTOPHUYECKOTO CO3HAHHMS Ha OCHOBE MCTOPHYECKOTO IPOCBEIICHHS; 000D
COOTBETCTBYIOIIETO  COJIEPKaHUS  yPOKOB,  3aJaHWi,  BCIIOMOTATEIbHBIX
MaTepHaIoB, TPOOJIEMHBIX CUTYAIMH JIJIs1 00CY K ICHUIA;
- BKJIIOYEHHE B COJICPKAHHUE YPOKOB IIE€JIEBBIX OPUEHTUPOB PE3yJIHbTATOB
BOCIIMTAHUS, UX YUET B OIPEJICICHNN BOCTIUTATEIbHBIX 3a7a4 YPOKOB, 3aHSATHH;



- BBIOOp METOJIOB, METOJUK, TEXHOJOTUH, OKAa3bIBAIOIIMX BOCIUTATEIHLHOE
BO3JICHICTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM UACAIOM, LIEIBIO U
3aJlayaMy  BOCIMTAaHMS, LEJIEBbIMA OpPUEHTHPAMHU PE3YyJbTaTOB BOCHUTAHUS;
peanu3anuio MPUOPUTETA BOCIIUTAHUSA B YUEOHOU JESATENBHOCTH;
- MIPUBJICYCHNE BHUMAHUSI O0YyYAIONIMXCS K IIEHHOCTHOMY acCIleKTy M3ydaeMbIX Ha
ypoOKax TMpEAMETOB, SBICHUM U COOBITUH, HWHUIMUPOBAHHE OOCYKICHUH,
BBICKA3bIBAHUIN CBOErO0 MHEHUS, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOIIECHHUS K
M3Y4YaeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;
- TIPUMCHEHHE WHTEPAKTUBHBIX (OpPM ydeOHOW pPabOThI — MHTEIUICKTYaJbHBIX,
CTUMYJIUPYIOIINX IMO3HABATENbHYI0 MOTHUBAIMIO, UTPOBBIX METOAMUK, JUCKYCCHUH,
JAIOIIMX BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JUAJOra;
IpyIIoBOM paboThl, KOTOpask YYUT CTPOUTH OTHOIICHUS U JICHCTBOBATH B KOMAaH/IE,
CHOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO MBIIIICHUS;
- o0y JeHHe 00yyaroluXxcs COOMI0AaTh HOPMbI MOBEACHMS, MpaBuUa OOLICHUS
CO CBEPCTHUKAMH U MEJAarOTHYECKUMHU paOOTHUKAMH, COOTBETCTBYIOIINUE YKy
IIKOJIbI, YCTAHOBIICHHE U MOJJIEPAKKY J0OpokKenaTeIbHON aTMOChepHI;
- OpraHu3alil0 HAaCTaBHUYECTBA MOTHBUPOBAHHBIX W  APYJUPOBAHHBIX
oOy4Jaronuxcs HaJ, HEyCIEBAOIMMH OJHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMH
o0pa3oBaTeIbHBIMA  TOTPEOHOCTSIMH, JAIOIIETO OOYyYaIOMMUMCS  COIHAIBHO
3HAYMMBII OMBIT COTPYIHHUYECTBA U B3AUMHOW IMOMOIIH;
-  VHUUMHUPOBAHME MW  NOAACPKKY  HMCCIEAOBATEIbCKOM  ESITEIbHOCTH
oOy4Jaronuxcs, MIAHUPOBAHUE M BBIMOJHEHUE WHAUBUAYAIBHBIX U TPYIIOBBIX
IIPOEKTOB BOCIUTATEIbHOM HAITPaBICHHOCTH.

Pe3ynbTaThl €qUHCTBA YU€OHON M BOCITUTATEIBLHON ACSTEILHOCTH OTPAKECHBI B
paznene pabouell mporpamMmbl «JIMYHOCTHBIE pPE3YyJIbTAThl M3YyUYEHHUS Y4YEOHOTO
npeamera «PU3KKa Ha ypOBHE OCHOBHOTO OOLIEro 00pa30BaHUsD.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cucreme obmero obpazoBanus «Pu3uka» SBISETCS 00s3aTENbHBIM yUEOHBIM
MPEAMETOM, KOTOPBIM BXOJUT B COCTaB MpeaMeTHou obnactu «EctecTBeHHO-
Hay4dHble peaMeTb». Cpok ocBoeHus pabouel mporpammsl: 7-9 kmaccsl, 3 roaa.
KonuyectBo uvacoB B ydeOHOM IUIaHe Ha u3yudeHue mnpeamera (34 ydeOHble

HEJIeTN)
Kmacc KomumuecTBO 9acoB B KomngecTBO 4acoB B
HEJIEITIO roJ
7 xnacc 2 68
8 KJ1acc 2 68
9 xnacc 3 102
Bcero 238




COJEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbL. 3Mepenune Qusnueckux BenuuyuH. DU3NYECKUE
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTecTBeHHO-HAy4YHBIM METOJ] TMO3HAaHUA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

MexaHudeckue, TEMIOBBIE, JIEKTPUIECKHE, MATHUTHBIC, CBETOBBIE SIBJICHUS.
®dusnueckre npuOOPbl U NpoLEAypa HNPSIMBIX H3MEPEHUN aHaJOrOBBIM H
U(POBBIM TPUOOPOM.

Jlabopamopnsie pabomul
OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

Pa3znea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Teil. B3auMocBs3b Mexay CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.
HabGmonenune nuddysuu.
HabGntonenue siBlieHUN, OOBACHSIOMIMXCS TMPUTSKEHUEM WM OTTaJIKUBAHHEM
YaCTHIl BEIIECTBA.
Jlabopamopnwie pabomul
1. Onpenenenne pa3MepoB MAJIbIX Tl

Pa3nen 3. /IBu:keHUe U B3aUMOeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM JABUXKEHUH. Pacu€r mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepUMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
W3MEHEHHsI CKOPOCTM JBHXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
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[InotHOCTE BemecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BelecTBa.

Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO IMHAMOMETpA. SIBJIIEHME TATOTEHHS U CHJIA
TsokecTd. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAIIpaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxeilcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

Hemoncmpauyuu.

HabiroieHue MexaHn4ecKoro JBUKEHMs Tea.

N3mepenne CKOpOCTH NPSAMOJIUHENHOTO ABHKCHUS.
Habroienue siBlneHrs HHEPLUH.

HabmoieHue u3MeHeHus! CKOpOCTU IIPU B3aUMOJCHCTBUM TEI.
CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEJL.

CroxeHune CHJI, HaIllPaBJICHHBIX 11O OJTHOM ITPSMOM.

Jlabopamopnwie pabomul
W3mepeHne maccel Tena
N3mepenne oObema TBEPAOIO Tena
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

Hccnenosanue cuisl ypyroctu

['panynpoBanne npyXKUHBI U U3MEPEHUE CUIT JTMHAMOMETPOM

HccnenoBaHnue  3aBUCMMOCTH  CHJIBI  TPEHMS  CKOJIBKEHHS  OT  IIOMIAIH
CONPUKOCHOBEHHSI T€JI, MPUKUMAFOIIEH CHJIIbI, PO/ IOBEPXHOCTH

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl YMEHBIICHHS U YBEJIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHUMOCTh JaBJIEHHs raza oT oObEMa, TemmepaTypbl. [lepenada naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBMatmueckune
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocraTtmdeckuit
napagokc. Cooluaromuecs: cocyibl. [ napaBinuecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe nasieHue. lIpuumHbl CylecTBOBaHUS
Bo3aymHOM oOonouku 3emud. OnbiT Toppudemnu. M3mepenue armocdepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha IOIPyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHHS ra3a OT TEMIIEPATYpPHI.

[lepenauda naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmiaromuecs: Cocyabl.

['mapaBauyueckuit mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH 7KHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHIIBI BECY BBITECHEHHON KUAKOCTH.



VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEA B 3aBUCHUMOCTH OT
COOTHOUIEHHUSI TIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.
N3yuyeHne BBITATKUBAIOIICH CHUIIbI, JIEWCTBYIOLIEH HA TEJNO, MOrPYKEHHOE B
KUJIKOCTb.
BrisicHeHME ycioBHH TIJ1aBaHUs T€NAa B KUJIKOCTH

Pasznen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanunueckast padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAJIbBHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOU YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIrUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul
BrisicHeHre ycloBUsI paBHOBECHS phluara.

Onpenenenne KIIJ[ HakKJIOHHOM TIJIOCKOCTH.

8 KVIACC

Pa3znen 6. TermioBble siBJIeHMS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OmbIThl, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHuE U KaNWJUISIPHBIE sIBJICHUA. TEeNI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
gactull. BuyTpeHHsissi sHeprusi. CrnocoObl U3MEHEHUsS BHYTPEHHEH JHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNepeaadu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mJIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CrOpaHusl.
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[IpuHuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro nsuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.
Hemoncmpayuu.
HabGmnronenrie OpoyHOBCKOTO ABUKEHUS.
Hab6mronenune nuddysun.
HaOnroienue siBeHnid cMaurBaHUsI U KalMWIISIPHBIX SIBJICHUMN.
HaoGmronenue TenioBoro pacuimpeHus Ted.
N3MeHeHne npaBiaeHUs ra3a NpU HU3MEHEHHH O00BbEMa M HarpeBaHUU WJIU
OXJIKJICHHU.
[IpaBuna u3MepeHus: TEMIIEPaTyPHI.
Buae! Tennonepenayu.
OxnaxxIeHue IPU COBEPIICHUN PaOOTHI.
Harpeanue npu coBepiiieHUH pabOoThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TEMITEpaTyphl P JIaBJICHUU.
. Moznenu TennoBbIX IBUTATENIEH.

Jlabopamopnwie pabomul
N3ydenne ycTporcTBa KaJopuMeTpa
N3yuenue mporiecca TeraoooMeHa
N3mepenue yienpHON TEIIOEMKOCTH BEIIECTBA
OrnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3IyXa.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa sieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAI0B U PACCTOSHUS MEXKAY TEJIAMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH siekTpudeckoro noisist. IlpuHnmm
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUANA 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsDKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHOE W mapajuiellbHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MoOImHOCTH dJeKTpuueckoro Toka. 3akoH Jlxoyms—JleHa.
DNEeKTpUYECKHUE LENU U MOTpeOUTeNn 3MeKTpudeckoit sneprun B 0biTy. KopoTkoe
3aMBbIKaHHE.
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[locTosiHHBIE ~ MarHWATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarsautHoe nosie. MarautHoe nosie 3eMJIM U €r0 3Ha4€HUE JUIsl KU3HU Ha 3eMile.
OneiT  Opcrega. MarauTHoe 1oJjie  3JEKTpUYECKOro Toka. IlpuMeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DJNEeKTpOABUIaTENb IOCTOSHHOIO TOKAa. MCnosb30BaHWE JJIEKTPOABUraTENeld B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHue MeKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.

DIEeKTpOoreHepaTop. Cnioco0bl IIOJTyYEHUS AIEKTPUUECKOU DHEPTHH.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIHH.
Hemoncmpauuu.

DINeKTpU3anus Tel.

JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNeKTpoCcTaTUIEeCKast HHAYKIIUS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPsI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KHUJKOCTH.

. ['a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3Mepenue 3JIeKTpUYECKOro HanpsHKeHUsI BOJIbTMETPOM.

. Peocrar n marazuH COnpoTUBIICHUH.

. BzaumoieiicTBre NOCTOSSHHBIX MarHuTOB.

. MoaenvupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ noJjie ToKa. DJIEKTPOMArHUT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOAHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIeHUS JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel Papazes.

. 3aBUCUMOCTh ~ HAllPaBJICHUS  MHIAYKIIMOHHOTO TOKa OT  YCIOBHH  €ro

BO3HHMKHOBCHU.

. DIIEKTPOTeHEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomut
COopka >JIeKTpUYECKOM MU U U3MEPEHNE CUIIBI TOKA B €€ PA3IMYHBIX YIacTKax
W3mepenne  HampspKEHUST HA  PA3IMYHBIX  y4acTKax  IMOCJEAO0BATEIIbHON
AJIEKTPUYECKOH LIETTH
H3mepeHne COMPOTHBJICHUS TMPOBOJHHMKA. M3ydeHWe TpUHINIA JICHCTBHUS
peocrara
N3ydenue napamienbHOro COSIUHEHUS TPOBOTHUKOB
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I/IBMepCHI/Ie MOITHOCTH U pa6OTBI TOKa B BHGKTqueCKOﬁ JaMIIc

N3ydenue SBICHUS JIEKTPOMAarHUTHON UHIYKIIHH
9 KJIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexanudeckoe naBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOpOCTb TeJla IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u yacrora oOparieHwus.
JInnerHasa u yrioBasi CKOpocTHU. LIeHTpoCTpeMHUTEIIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkoH Herorona. Tperuit 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HeBecomocTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. Mi3menenue mmmyiibca. UMMIynibe CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [lO0TeHIManbHas SHEPrUs CKaTou NpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu.

Halnronenne MexaHn4ecKoro ABUKEHUSI TeJla OTHOCUTENILHO Pa3HbBIX TEJ OTCUETA.
CpaBHeHME MYTEHN U TPACKTOPUM ABUKEHHUSI OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.

HccnenoBanne Mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBmkeHus Tea Mo OKPYKHOCTH.

Habmronenne MexXaHWYECKUX SIBJIICHUW, MPOUCXOISIIMX B CHCTEME OTCUY€Ta
«Tenexka» mpu €€ pPABHOMEPHOM MU YCKOPEHHOM JBHKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€Jla OT MACChI TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TEII.

M3MeHeHne Beca Tela IMpu yCKOPEHHOM JBHKEHUH.

10. [lepegaya ummnyabca Npyu B3auMOICHCTBUU TElL.
11. [IpeoOpazoBanus SHEPrUU NpU B3aUMOACHCTBUU TE.
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CoxpaHeHre UMITYJIbCA MPU HEYTIPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHre UMITyJIbca TIPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBUU.

HaOnronenune peakTUBHOTO JBUKECHHUS.

CoxpaHeHHe MEXaHUIECKON YHEPTUU TIPH CBOOOTHOM TaJICHUH.

CoxpaHeHrHe MEXaHUYECKOM SHEprud NpU JBUKEHUU Tejaa MOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomut
WccnenoBanue paBHOYCKOPEHHOTO JIBHXKEHUSI 0€3 HauaJIbHOM CKOPOCTH
N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs
Ornpenenenue KEeCTKOCTH NPYKUHBI

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MartemMaTUuyeckuil U Npy>KUHHbIM MasATHHKU. [IpeBpamieHue
SHEPIUU NPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxaronme — kosieOaHus.  BbIHyXkAeHHble — KoJjiebaHusi.  Pe3onaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble u
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

Hab6mronenue xoneGanuii Te MO IEUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGmronenne BeIHYXICHHBIX KOJICOAHUM B pe30HaHCa.

PacnipocTpaneHue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

Jlabopamopnwie pabomul
HccnenoBanre 3aBUCHUMOCTH TEpPUOJa M YacTOThl CBOOOJHBIX KOJeOaHUM
HUTSIHOTO MAsITHUKA OT €T0 JTUHBI

Pazgea 10. DneKTpoMardHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
aneKTpoMarHuTHBIX BOJH. Illkama snekTpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoustHOBBIE CBOMCTBA CBETA.

Pa3nea 11. CBeroBble ABJICHHUS.

JlyueBas MOJIC/b CBeETa. HcTounuku CBeETA. [IpssmonnHeHOE
pacnpoctpanenue ceera. 3atMeHust ConHua u Jlynel. Otpaxkenue cera. Ilnockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.
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[Ipenomnenue cBera. 3akoH MpenomiieHUs cBera. [lonHoe BHYTpeHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gnumH3e. OnTudeckas cucrema (¢oToarmmapara,
MHUKpPOCKOIIa M Teneckona. ['Ja3 kak onTuyeckas cucTema. bim3opykocTs u
JATbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B crnekTp. Omnbitel HpioTona. Croxenue
CIIEKTPAJIBHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTuueckuii CBETOBO/I.

XoJ ayueil B coOuparoiei JInH3e.

XoJ JIy4er B paCCEUBAIONIEH JIMH3E.

[Tonyuenue n300paskeHUI C TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

. Moxens riaza.
. Paznoxxenue 6eoro cBera B CIEKTp.
. [lomydenue 6eoro cBeTa IMpHu CIOKEHUHM CBETA PAa3HBIX 1IBETOB.

Jlabopamopnvie pabomel u onvimel.
N3yuenue cBONCTB M300pakeHUs B coOMparoieit nun3e. M3mepenne onTuyeckoin
CUJIBI JINH3BI

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u noromieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3oromsl. PaanoakTrBHBIE
npeBpanieHus. [lepuoa nmonypacnaaa aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus anep. Uctounuku sneprun CosHIA U 3BE3.

SnepHas sHepreruka. JleMCTBUS pPaaMOAKTUBHBIX H3JIyYEHUHW HA JKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopo/a.

Habnronenue tpexoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMIUX U3ITyYCHUH.

Perucrpanus usirydyeHus: NpUPOAHBIX MUHEPAJIOB U MPOLYKTOB.
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Jlabopamopnwie pabomul u onvimel.

HabnrogeHue CrulonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.
H3mepeHnne ecTecTBEHHOTO paJalliOHHOTO(oHa T03UMETPOM
Wzyuenue aenenus siapa aToma ypasa 1o ¢potorpadusM TpeKos
W3ydeHnne TpekoB 3apsyKEHHBIX YaCTHI] IO TOTOBBIM (hoTorpadusim

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYJIb IPEIHA3HAYEH JIJISl CUCTEMAaTHU3alun
u  0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
NpPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaK¥kKe JJIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢Gu3uKe I 00ydaroluxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy M3y4eHUM TAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAlpPeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMANBEHO AECSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YaloIIMecs BBINOIHIIOT 3aJaHus, B KOTOPBIX UM
IIpeJIaraceTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pacno3HaBaTb M HAYYHO OOBSACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH NMpUpOe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEN0BaHUS (DPU3UUECKUX SBJICHUH, B TOM

quCIIe JUIsl IPOBEPKU FMIIOTE3 U MOJYyYEHUS TEOPETHYECKUX BBIBOJIOB;
OOBSICHATh HAay4YHbIE OCHOBBI HanOoJiee BaXXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, MTPAKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILECHMS U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs
y oOyuaronierocst 0yyT cpopMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3NYeCcKoil HayKH;
— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX --(PU3HKOB;
2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
— FOTOBHOCTh K AaKTUBHOMY YYaCTHIO B OOCYXJIE€HUU OOIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuky;
— OCO3HaHWE Ba)XXHOCTU MOPAJbHO--3TUYECKUX MPUHLHIIOB B JAESATEIbHOCTU
YUY€HOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHpPUATHE ICTETHMUECKUX KayecTB (U3NYECKOM HAayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MMO3HAHUA:
— OCO3HaHME LIEHHOCTH (PU3MUECKON HayKu KaK MOIIHOIO MHCTPYMEHTA MMO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISIOUIEH KYJIbTYPHI;
— pa3BUTUE HAy4yHOW JIO003HATENBHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;
5) popmupoBaHuA KyJAbTYPbI 310POBbS H IMOILMOHAJBHOI0 0J1aTOMOTy YU :
— OCO3HaHHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOr0 TOBEACHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAIIHUX YCJIOBUSIX;
— ¢c(OpMUPOBAaHHOCTH HAaBBbIKA pedieKCUM, MPU3HAHKE CBOETO IIpaBa Ha OIIMOKY U
TaKOIo0 K€ IIpaBa y Apyroro 4ejJoBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AKTMBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ady (B paMKaxXx CEeMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC U (PU3NUECKUX 3HAHHM;
— MHTEpeC K MPaKTUYECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX C (PU3HKOM;
7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:
— OpUEHTALIMSI Ha PUMEHEeHUEe (PU3NYECKUX 3HAHUMU JIsl pelieHus 3a/1a4 B 00J1acTu
OKpYXalolllel cpefpl, IJIAHUPOBAHUS ITOCTYNKOB W OLEHKH HMX BO3MOXHBIX
IIOCJIEACTBUN IS OKPYKAIOIIEH CPE.IbI;



— OCO3HAaHHME TJI00ATLHOTO XapaKTepa JKOJOTHYECKUX MpoOJIeM W MyTed ux
pEIICHMST;

8) aganTanumm K HM3MEHSIOUIUMCS YCJOBHSIM CONHMAJIbHOW W TPHPOTHOI
cpenbl:

— MOTPeOHOCTh BO B3aMMOJICHCTBUY MPH BHITIOJHEHUHN UCCIICIOBAHUIN U TIPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIICHWE YPOBHS CBOECM KOMIIETCHTHOCTH dYepe3 TMPAKTHIECKYIO
JIeSITEIIBHOCTD;

— MoTpeOHOCTh B (DOPMHUPOBAHWM HOBBIX 3HAHHM, B TOM 4HCIe (OPMyTHUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX 0OBEKTAX U SIBJICHUSIX;

— oco3HaHHEe Ne(PUIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 00JacTH
busuKy;

— IJIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;

— CTPEMJICHHE aHAJM3WPOBATH W BBISBIATH B3aUMOCBS3U IPHUPOJBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OIICHKa CBOWX JEUCTBUM C Y4Y€TOM BIMSHHUS Ha OKpPYXAIOIIyl Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TTOCIICCTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE JCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4ueOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJornyeckune aAelcTBUA:

BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU O0BEKTOB (SIBIICHHH);
yCTaHaBJIMBATh CYIICCTBEHHBIH MpHU3HAK KIAacCHU(UKAIIMA, OCHOBAHHUS IS
00001IeHNS U CPAaBHEHUSI,

BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUST B paccMaTpuBaeMbIxX (akrtax,
JTAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

BBISIBJISITH IPUYHUHHO--CJICJICTBEHHBIC CBSI3M NIPU U3YUYEHUU (PU3UYECKUX SBICHUUN U
MPOLIECCOB, JAENaTh BBIBOABI C HCIOJB30BAHUEM ACAYKTHUBHBIX W WHIYKTUBHBIX
YMO3AKIIOUCHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DM3UYECKUX BEJIMUUH;
CaMOCTOSITEJTLHO BBIOMpAaTh CIOCOO pelieHus y4uyeOHOM (GU3UYECKOW 3aaadu
(cpaBHEHHE HECKOJBKHMX BApHAHTOB PEIICHHS, BHIOOP HamOoJIee IMOIXOJSIIETO C
YYETOM CaMOCTOSITEIBbHO BBIACICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.

MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKU HHCTPYMEHT O3HAHUS,



IPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY OMbIT, HECJIOXKHbBIN
buznyeCcKuit HIKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE (PU3UUECKOTO SIBICHHUS;
OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, MOJYyUYEHHYIO B
XO0/I€ UCCIIEAOBAHMUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENLHO (OPMYJIMPOBAaTH OOOOIIEHUS ¥ BBIBOABI TIO pe3yjibTaTam
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUraTh MPEANOJIOKEHUS 00 MX pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHATH Pa3IMYHbIE METObl, HHCTPYMEHTHI U 3aIllpOChl IPU MOUCKE U 0TOOpE
uHbOpMallMl WIH JaHHBIX C YYETOM INPEUIOKEHHOM yueOHON (u3nueckoi
3a]a4H;

aHaAIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETHPOBATh  HH(OpPMAIHIO
pa3IMYHBIX BUAOB U (HOPM TMPEICTABICHHS,

CaMOCTOATEILHO BBIOMPATh ONTUMANIBbHYIO (DOpMY MpeAcTaBICHUs] HHPOPMALUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMu, AuarpaMMaMu, HHON
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHuKATHBHBIE YHHBePcaJIbHbIe YueOHbIe 1eliCTBHUS:

B XOJI¢ O0CYXJIeHHd y4eOHOTrO MaTepHalia, pe3yJbTaToOB JIaDOPaTOPHBIX padOT U
IPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYK1aeMOIl TeMbl U BBICKA3bIBATh
UJeH, HAlCJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHU,

COIMOCTABJIATh CBOU CYXJACHUSA C CYXICHUSIMH JAPYTrUX YYaCTHHKOB JHAaJIOra,
OoOHapyXUBaTh pa3IM4KUe U CXOACTBO MO3UIIMIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO (DU3UYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh ¥ WCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAIbHON
paboThI pU PEIIEHUH KOHKPETHOU (pU3nUYecKOor mpoOIeMbl;

NPUHUMATH 1€ COBMECTHOW NEATEIHHOCTH, OPTaHM30BBIBATH NEHCTBUS MO €&
JOCTHKEHUIO: PACTIPEACTATh POJH, OOCYXIaTh TMPOIECChl W Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBbKHUX JIFOJIEH;

BBITNIOJIHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3ysibTara Mo CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIHO C(POPMYTUPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHUSL.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe YueOHbIe NeliCTBUSA

Camoopranuzamnus:
BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIusX, TPEOYIOMUX s
peteHust GU3NIECKUX 3HAHUM;



OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAaX MPUHSITHUS PEIIeHUN (MHAUBUAYAIBHOE,
INPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PELIEHUN TPyIION);

CaMOCTOSITENIFHO COCTAaBJISITh AJITOPUTM pelIeHHs] (PU3NYECKON 3a/1auu WM IIaHa
VCCJIEIOBAHUS C YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NIPEAJIAracMble BApUaHThI PEIICHUM;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJI€KBAaTHYIO OLIEHKY CUTYAIlMU U MPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh MPUYMHBI JTOCTHXKEHUS (HEJOCTHXKEHUSI) PE3yJIbTaTOB JIESITEIbHOCTH,
JIaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JE€ATEILHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSAM;

CTaBUTh c€0s HAa MECTO JPYroro 4eloBeKa B XOJ€ Clopa WIM JHCKYCCHUM Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTOro;

IPU3HAaBaTh CBOE MPAaBO HA OWIMOKY NpHU pelmieHuu (U3MYECKUX 3aJad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYTOToO.

HPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 KJacce peaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
UCIIOJIb30BATh TOHATHUS: (PU3NYECKHEe M XHMHYECKHE SIBIICHUSA, HaOJIIOJCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIMOTE3a, €IUHMIBI (U3HMUECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSIHUS BeliecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJACHCTBYIOIasl cuia, nedopmarus (ymnpyras, MjiacTU4YecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbL;
paznuyath siBleHus (quddys3us, TEIIOBOe JBMIKEHHWE YaCTHUI[ BEIECTBa,
PaBHOMEpPHOE JBWKEHHE, HEPABHOMEPHOE JABWKCHHE, UHEPLIUS, B3aUMOJICUCTBUE
TEJI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBhIO BpAIICHHUS, Mepeaaya
JIaBJICHUS] TBEPABIMU TEJIaMH, KHAKOCTSIMH M ra3aMu, aTMOC(epHOEe IaBlICHHE,
MJIaBaHUE TeJ, NpPEeBpalleHUus MEXaHWYECKOM DHEPruu) IO OINUCAHUI0 HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SIBICHHUE;
pacno3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3NYECKUX SBICHUN B OKpPYXKaIOIEM
MUpE, B TOM 4ucie (U3MYECKUE SBJIICHUS B TPHUPOJE: MPUMEPHI JIBIKCHHS C
Pa3IMYHBIMUA CKOPOCTSMU B )KUBOW U HEKUBOW MPUPOJIE, NIEUCTBUE CUIIBI TPCHUS B
NpUpoAe U TEXHUKE, BIUSHHE aTMOCHEPHOTO JABJICHHS HA JKUBOW OPTaHU3M,
TJIaBaHUE PHIO, phIYArd B TEJiE€ YEJOBEKA, IPH STOM IEPEBOJIUTH MPAKTHYECCKYIO
3aauy B y4eOHYIO, BBIICIATH CYIIIECTBEHHBIE CBOWCTBA (TpU3HAKH) (PU3UUECKHUX
SIBJICHUU;



ONMKCHIBATh M3YYECHHbIC CBOMCTBA Tel M (DU3UYECKUE SIBJICHUS, HCIOJIb3Ys
buszndeckue BenUUMHBI (Macca, OOBEM, IJIOTHOCTh BEIIECTBA, BpEMS, IIyTh,
CKOPOCTb, CPEIHsSI CKOpPOCTb, CHJa YIPYIOCTH, CHJIa TSKECTH, BEC TeEJa, CUJa
TpeHUsl, AaBleHUE (TBEPAOrO TeJa, MKUJIKOCTH, Ta3a), BBITAIKUBAIOUIAs CHUIIA,
MeXaHU4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIIUCHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KUHETHUECKas U OTCHI[MAIbHAs DHEPTUS), IPU
ONMCAHWH TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIh3YEMbIX BEIIMYHH,
uX OOO3HAUEHUS U EJUHUIBI (U3UUYECKUX BEIUYUH, HAXOJIUTh (QOPMYIIHI,
CBSI3BIBAIOLIUE JIAaHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTUMU BETUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBJICHUS U TPOLECCHI, HUCIONb3YS
npaBuia CIOXKEHHS cuil (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3axon Ilackars,
3aKOH Apxumeza, MpaBUJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE TPABUIION»
MEXAHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW SHEPruM, MNpPH OSTOM 1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTHYECKOEe
BBIPAKCHUE;

OOBSICHATh (DPU3UYECKUE SIBJICHUSI, TIPOILIECChl M CBOWCTBA TEJ, B TOM 4YHCJE U B
KOHTEKCTE€ CHUTyalluld NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amayud B 1—2 JCUCTBUS, WCIONB3YS 3aKOHBI W (OPMYJIBI,
CBs3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJa4d
3aMKChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKHE BETUYHHBI B (DOPMYJIIBI U
MIPOBOJIUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsi PEIICHUS
3aJla4, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHON PU3NUECKON BETUINHBL;
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (HU3UIECKUX
METOJIOB, B ONHMCAHUW MCCJIEIOBAHUS BBIICIATH MPOBEPSIEMOE MPEAIIOT0KEHUE
(rumotesy), pa3auvyaTh U UHTEPHPETUPOBATH MOTYUYCHHBIM PE3ysbTaT, HAXOAUTh
OIMOKYU B XOJI€ OMbITA, JAeaTh BEIBOJIBI MO €0 Pe3yJibTaTaM;

MPOBOAUTEL ONBITHI 1O HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WU (PU3UIECKUX
CBOMCTB Ten: (QopMynIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUs, COOUpaTh
YCTAHOBKY W3 TMPEIJIONKEHHOTO 00O0pyJOBaHUs, 3alHMChIBaTh XOJ[ OMbITAa U
(GbopMyIUpPOBATH BHIBO/IHI,

BBITIOJHATH MPSMbBIE U3MEPECHHS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHITBI
U TEMIIEpaTypbl C WCIOJIb30BAHMEM aHAJIOTOBBIX W ITU(GPOBBIX MPUOOPOB,
3aMMChIBATh TTOKA3aHMS MTPUOOPOB € YUETOM 3a]aHHON a0COIOTHON MOTPEIIHOCTH
U3MEpPECHUN;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOUW (hM3UYECKON BETUYHHBI OT IPYTOi
C HCMOJb30BAaHUEM TIPSMBIX H3MEPEHUU (3aBUCUMOCTH IIYTHU PaBHOMEPHO
JBUKYIIEroCsl Te€JIa OT BPEMEHM ABWXKCHUSA TEJa, CHIbl TPEHUS CKOJBXKEHUS OT
Beca Teja, kKayecTBa 00pabOTKH MOBEPXHOCTEN Te U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOWIAAX CONPHUKOCHOBEHMS TEN, CHJIbl YIPYTOCTH OT YIJIMHEHHUS MPYKUHBI,



BBITAJIKMBAIONIEH CUJIBI OT 00bEMa MOrpYyXEHHOM YacTU Tela U OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOIO HMCCIEIOBaHUSA, COOMpPATh YCTAaHOBKY WU
BBITIOJIHATh ~ M3MEPEHUS, Cleays TMPeMIOKCHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl TOJYYCHHOW 3aBHCHUMOCTH  (M3MYECKUX BEIWYMH B  BHIC
MPEMIOKEHHBIX TaOmMIT W TpaduKoB, Jemarh BBIBOABI 110 pe3yjibTaTam
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpEHHUs (U3MUECKUX BEJIMYMH (IJIOTHOCTh BELIECTBA
JKUJKOCTH M TBEPIOrO TE€Ja, CHIIA TPEHUS CKOJIbKEHHS, [1aBICHUE BO31yXa,
BBITAJIKUBAIOIIAsl CWa, JECWCTBYIOIIAs HAa TMOrPYKEHHOE B JKHUJAKOCTh TENO,
KO3(QPUIIMEHT  MOJE3HOro  JCHCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
NPEMJIOKEHHOW ~ MHCTPYKIMU: TPU  BBIOJHEHUM  U3MEPEHHM  coOupaTh
HKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISTH 3HAUYEHUE HCKOMOU BEJTUYUHBI;
coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIMUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECS  COCynbl, OapoMeTrp, pblyar,
MOJABMKHBIN U HETIOJBUKHBINA OJIOK, HAKJIIOHHASI TNIOCKOCTh;

XapaKTepu30BaTh MPUHIUILI JIEUCTBUS H3YYCHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, TUIPABINYECKUI TPECC, MAHOMETP, BBICOTOMED, MOPIIIHEBOI HACOC,
apeoMeTp), UCTIOJb3Ys 3HAHUSI O CBOMCTBAX (PM3UUECKUX SBJICHUM U HEOOXOUMBIE
¢bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEPaxX) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH IJII OOECrieYeHUs
0e30MacHOCTH MPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYXaroUIEH Cpeie;

OCYILECTBIISITh OTOOP UCTOYHUKOB MHGpOpMaluu B HTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOUCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIUXCS 3HAHUN U MyTEM
CpPaBHEHHMS Pa3JIMYHBIX MCTOYHUKOB BBIACIISITH MHPOPMAIUIO, KOTOpas SIBISIETCS
MPOTUBOPEUYUBOMN MIIM MOXKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKaHUA, CIIPABOYHBIE MaTEPHANIBI, PECYPChl CETH
WNuTtepHeT, BianeTb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KPAaTKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
2-3 ucTOYHUKOB MH(MOpPMAITUU (HU3UIECKOTO COACPKAHUS, B TOM YHCIIC ITyOJIHMYHO
Jenarb KpaTKue COOOIIEHHMsT O pe3ysibTarax IMPOEKTOB WM  y4eOHBIX
WCCJIE0BAHUM, TPU ITOM TPaMOTHO MCHOJB30BATh WM3YYECHHBIA TOHATUWHBIN
anmnapar Kypca (GU3MKd, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;



OpU  BBINOJHEHWHM YYEOHBIX TMPOEKTOB U  HCCIEHOBAaHUN  pachpeneisiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJlauaMu, CIECIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJa B
NEeATEIbHOCTh TPYNIbl, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJEHCTBHUE,
YUHUTBIBASI MHEHUE OKPYKAIOLIUX.

K xonIy o0ydeHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBM)KEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBA, KPUCTAJUIMUECKHE W amMop(dHbIE
TE€Jla, HACBIIICHHBIM M HEHACBIIICHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEINIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKHI 3apsl,
IIEKTPUYECKOE TI0JIE, MPOBOJHUKU U JHUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUI
TOK, MarHUTHOE I10JIE;
pasnuyarh sIBJIEHUS (TEIIOBOE PACIIMPEHHUE U C)KaThe, TEIUlonepeaayda, TEniIoBoe
paBHOBECHE, CMayuMBaHWE, KAaNWUISPHBIC SBJICHUS, HCHApEeHHUE, KOHJEHCAlWs,
IUIaBJICHUE, KpUCTalu3anus  (OTBEpJAEBAaHME), KHUIEHHE, Tellonepenaya
(TemI0npOBOJHOCTb, KOHBEKIHS, U3ITy4YECHHE), AIEKTpU3ALUS TE,
B3aMMOJICUCTBHE 3apAJIOB, TEUCTBHS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBUE MAarHUTOB, J€HCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AIEKTPOMArHUTHAs MHAYKIMS) IO OINMCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSIBICHUE HM3YyUYCHHBIX (DU3NYECKUX SBJICHUN B OKpPYXKaIOIIEeM
MUpE, B TOM YucIie (pU3NUecKUe SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydenue CoiHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera,
JIIEKTPUYECKUE SBJICHUS B aTMoc(epe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE MoJjie 3eMid, Apeld MoarcoB, Pojdb MAarHUTHOTO MOJIS ISl )KM3HU Ha
3emiie, MOJSPHOE CHUAHHE, MPU STOM TNEPEBOJIUTH MPAKTHUECKYIO 3a1adyy B
y4eOHYI0, BBIJCAThH CYyIIECTBEHHBIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBJICHUI;
ONMKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PU3IUYECKUE SIBICHUS, HUCIHOJIb3Ys
¢u3nueckue BeIWYMHBI (TeMmIepaTypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOTHI, YJAENbHAsI TEIIOEMKOCTh BEIeCTBa, yJelbHas TEIUIoTa IUIABJICHUS,
yAelibHAsl TEIJIoTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusl TOIIUBA,
KOA(P(GUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIQXHOCTh BO3AyXa, DJIEKTPUYECKHM 3apsija, CHJIa TOKA, DJJIEKTPUYECKOE
HaIpsHDKEHUE, CONPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa W MOIIHOCTh DJJEKTPUYECKOTO TOKAa), MIpPHU ONHUCAHUU TPaBUIBHO
TpaKkTOBaTh (DU3UYECKUN CMBICT HWCIOJIb3YEMbIX BEJIMYMH, OOO3HAYCHUS U
CAUHUIBI (DU3UIECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(bu3MYECKyl0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH I'pa@UKU HM3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS U TPOLECCHI, HUCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA,



NPUHIMI CYNEPIO3UINKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH OMa 1yis yyacTka uend, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHus
SHEPTrUH, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €TO0
MaTEeMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyauuu IIPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
C omopodl Ha 1-2 H3Y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SBJICHUH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3alauyd B 2—3 JEUCTBHUA, MCIOJb3Yys 3aKOHBI U (HOPMYJIBI,
CBS3BIBAIONIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3alMCBIBATh KPATKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS PELICHUS
3aJauM, BbIOMpaATh 3aKOHbl U (opMmysbl, HeoOXoAuMble i1 €€ pelleHus,
IIPOBOJUTH PACUEThl U CPABHUBATH MOJYYEHHOE 3HAYEHUE (PU3NYECKON BEITUUYHUHBI
C U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HUYECKHX
METOJOB, MWCIOJIb3ySl ONHCAaHWE MCCIEHOBAaHUs, BBIICIATH IIPOBEPAEMOE
IIPEATIOJIOKEHNE, OLICHUBATh NIPABWJIBHOCTD NOPSIAKA MPOBENCHUS HCCIIEIOBAHUS,
JI€TaTh BBIBOJIBI;

IPOBOJUTH ONBITHl MO HAOTIOAEHUIO (U3HYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb HaBJICHHS BO3JyXa OT €ro
o0bEMa, TeMmIepaTypbl, CKOPOCTH IMIpOlLlecCa OCTBHIBAaHWS M HarpeBaHUs MpH
U3IyYEeHUH OT I[BEeTa M3JIydarolied (MOTJIOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHsST BOJABI OT TEMIIEPATYpbl KUIKOCTH M IUIONAAU €€ IIOBEPXHOCTH,
IIEKTpU3aLMs TeJ U B3aUMOJIECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJEUCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JEWCTBUS MAarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMATHHTA,
CBOMCTBA 3JIEKTPOABUTATENS MMOCTOSIHHOTO TOKAa): (hOPMYJIMPOBATh MPOBEPSIEMBbIE
NPEANoJOKEHUsA, COOUpaThb YCTAHOBKY U3 MPEIJOKEHHOrO0 000pyAdOBaHUS,
OMKCHIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBITIOJIHATD MPSMBIE HW3MEPEHUS TEMIEPATYpPbl, OTHOCUTENBHOM BIIAXKHOCTHU
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (DU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHO¥ aOCOTIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOU (PM3UYECKON BETUYHHBI OT IPYTOi
C HCIOJBb30BAHUEM MPSIMBIX HU3MEPEHUN  (3aBUCUMOCTb  COINPOTHUBIICHHS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU ITONEPEYHOTO CEYEHHS U YACIBHOTO
CONPOTHUBIJICHUS BEILECTBA IPOBOJHMKA, CHJIBI TOKA, HAYLIErO 4epe3 MPOBOJIHUK,
OT HaNpsDKEHUS Ha NPOBOJHMKE, MCCIEAOBAaHUE IIOCIENOBATENBHOTO U
napajyieIbHOTO  COEJUHEHUN TNPOBOJHUKOB): IJAHUPOBATh MCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJIHATH MU3MEPEHUS, ClIeysl MPEJI0KEHHOMY IUIaHy,
(buKCUpOBaTh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTH B BUE TaOIHI] U TpadUKOB,
JI€TIaTh BBIBOJIBI IO PE3yJIbTATaM UCCIEAOBAHNUS;



NPOBOJUTh  KOCBEHHBIE  U3MEpEHUs  (PU3MUECKMX  BeIMYMH  (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpeAoKeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEITUYNHBL;

coOmoaTh mMpaBuia TEXHUKH Oe30macHOCTH mpu paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOHM Ha UX OMUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUUK DIIEKTPUUYECKON
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbIC SJIECKTPONPUOOPHI
(IpUMepHI), NEKTPUUECKHUE MPEAOXPAHUTEIH, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MOCTOSIHHOTO TOKA), WCIIOJIb3ysl 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUU U
HEe00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPHUOOPHI 1O
CXeMaM H® CXEMaTHYHbIM pHUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEpPMOC,
NICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CrOpaHus, DSJIEKTPOCKOII,
pEeoCcTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C MOCIEeI0BATENbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O0O3HAUEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU I OOECrieYeHUS
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYIKaIOIIEH CpeE;

OCYIIECTBJIATh MOUCK MHGpOpMaIMK (u3ndecKoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM W MyTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHHKOB
BBIICIIATh MHMOPMAITUIO, KOTOpas SBISETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONB30BaTh TPY  BBHIMIOJHEHWHM YYEOHBIX 3aJaHWid  HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHer, BmameTh NpuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIC COOOIIEHUs, 00001Ias
uHOOPMAITUI0O U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJACpIKAHUSA, B TOM
yucie myOJuYHO TPENICTABIATh PE3yJIbTaThl MPOCKTHOW WM UCCIIEN0BATEILCKON
NESATeTbHOCTH, MPU OSTOM TPAMOTHO UCIOJIB30BaTh W3YUYEHHBIM TOHSITHIHHBINA
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MMPE3CHTAIINCH;

IPU BBHITIOJIHEHWN YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensaTh OO0S3aHHOCTH B TPYyMIE B COOTBETCTBUU C IOCTABJICHHBIMU
3aJa4aMM, CJICTUTH 3a BBITIOJIHEHUEM IUIaHa JEHCTBUI M KOPPEKTHPOBATH €TO,
aJIeKBaTHO OLIEHWBATHh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh IPYIIIbI, BEICTPAUBATh



KOMMYHUKATUBHOE  B3aMMOJICWCTBHE, TPOSABISASL  TOTOBHOCTh  pa3pelaTh
KOH(JTUKTHI.

K xonIy 00ydeHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
UCIIOJIB30BaTh IOHATHUS: CHUCTEMa OTCUETA, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  Acdopmammst  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HMHOPa3ByK U
YABTPa3BYK, AJEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U NalbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS M MOTJIOIICHHUS, anbda-,
0eTa- U TaMMa-u3Ty4YeHUs, U30TOMbI, SIJEPHASI DHEPTETHKA;
pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBHKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABWKEHUE, CBOOOJHOE TMaJeHUE Tell,
PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aHMMOJECHCTBHUE TE€J, PEAKTHUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIC KOJICOaHMUs),
pPE30HAHC, BOJHOBOE  JBWIXKEHUE, OTPAKEHHE  3BYKa, MPAMOJHMHEHHOE
pacnpoCTpaHEHUE, OTPAXEHUWE U MPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETAa B CIIEKTP M CIOKEHHUE CHEKTPATbHBIX
LBETOB, JUCIEPCHsS] CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HHKHOBEHUE
JIMHEWYATOr0 CIEKTPA U3JIyYEHHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSIBICHUE HM3YUYCHHBIX (DU3NYECKUX SBJICHUN B OKpPYXKaIOIEM
Mupe (B TOM uuciie (U3MYECKUE SIBICHUS B MPUPOJE: TPUIUBBI U OTIIUBHI,
nBrokeHue 1iaHer (COJHEYHOM CHCTEMBI, PEAaKTHBHOE [JBH)KEHUE JKHUBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSICEHHE, CEHUCMUYECKHUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NEHUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO HW3IYyYEHHUH,
€CTECTBEHHBIN paJUOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaTuOaKTHBHOE
U3JIy4yeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTUOAKTUBHBIX H3Iy4YCHUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MNEPEBOJUTH MPAKTUYECKYIO 33/1ady B YUYEOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMHUCHIBATh HM3YYEHHbIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
bu3nueckue BENWYMHBI (CpeAHSIE W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEpPEMENIEHUE, MyTh, YIIIOBAasi CKOPOCTD,
CWJIa TPEHHS, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJCHHS,
BEC Teja, WMITYJIbC TeJla, UMITYJbC CHJIbI, MEXaHMUYecKas paboTa W MOIIHOCTH,
NOTEHIUAJIbHAsl DJHEpPrusi Teja, TMOJHITOr0 HaJd MOBEPXHOCTHIO  3€MJIH,
MOTEHIUAJIbHASL HHEPIrUsl CHKATONW MPYKUHBbI, KUHETUYECKAs SHEpPrus, IOJIHas
MEXaHU4ecKas SHEprus, NEepPUoJl U YacToTa KoJeOaHui, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETa, MOKa3aTelb MPEJIOMIICHUSI CPEIbl), MPHU
ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH,
0o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (opmyIibl,



CBSI3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTMMU BETUYMHAMU, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJIb3Ys
3aKOH COXpaHEHWs] DSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEPHO3UIIMA CHJI, MPUHLUI OTHOCUTENbHOCTH ['amunes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXpaHEHHs 3apsIOBOTO U MACCOBOTO YHCEI MPHU SICPHBIX PEAKIHUSIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallU TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (HU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHM),
UCTIONB3YS 3aKOHBI 1 JOPMYJIBI, CBSA3BIBAIOIINE (PU3HMUECKHE BETUIHHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBATh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTAIOIINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbl, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPACUEThl M OICHHWBATH PEATUCTUYHOCTH TMOJIYYECHHOTO
3HaYeHUs] PU3NIECKON BEITMUMHBI,

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PUINYECKUX
METOJIOB, MCHOJb3ysl ONHUCAHUE HCCIEIOBaHMs, BBIICIATH MPOBEPSIEMOE
IPEIO0JIOKEHNE, OLICHUBATh NMPABUIBLHOCTh MOPSJIKA MPOBEACHUS HCCIEA0BaHNUS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUH U OIBITOB;
MPOBOJIUTH OIMBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCThH TepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTU TIPYKUHBI W HE3aBHUCHUMOCTh OT aMIUTMTYABl MaJbIX KOJeOaHUH,
IPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3lioKeHHe OeJIoro cBeTa B CIIEKT,
U3y4YCHHE CBOWMCTB M300pa)XCHHsI B IUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMera B coOuparomieid JiMH3e, HAOMI0ICHUE CIUIONIHBIX U JIMHEHYaThIX
CTIIEKTPOB H3IIyYEHHs): CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY W3 HM30BITOUYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA M €T0 PE3yIbTaThl, HOPMYITHUPOBATH
BBIBOJIBL;

IPOBOAUTH MIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONPEAEIsisi CpeaHee
3Ha4YeHHE H3MepseMOil BeMUuMHbI ((POKyCHOE pacCTOsIHME COOMparoIiel JIUH3BI),
000OCHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEIIBHOTO TPUO0Pa);
OPOBOAUTH  HCCIEJOBAaHME  3aBUCUMOCTEM  (U3MUYECKUX  BEJIMYMH  C
UCIIOJIb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JBI)KCHHM 0€3 HadalbHOW CKOPOCTH, TMEepHoAa KoJeOaHwid
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia OTPaKEHHUsS CBETa
OT yria TaJeHus MU yrIja NpeioOMJIeHHs OT yrja MaJieHus): IJIaHUpOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI



MOJIYYEeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKoB,
JienaTh BBIBOJIBI O PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOPEHHE Tela NpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJHOTO
najeHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT  TpPEHUs  CKOJbXKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa MW TMepHoj  KojeOaHui
MaTE€MaTUYeCKOro M MPYKMHHOIO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomein
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIEAYSI MPEI0KEHHOM
WHCTPYKIIMHU, BBIUUCISATH 3HAUYCHHE BEJIMYMHBI M aHAJIM3UPOBATH MOJYyYEHHBIE
pe3yJbTaThl C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUMH;

coOnoaTh MpaBuia TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ 1a00paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIEIE: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJO, TOYCUHBIN UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAs! MOJIETb aTOMHOTIO S]1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpOMl Ha HMX ONHcaHusd (B TOM 4YHUCIE: CHUIAOMETp, AATYUKHU
MOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pakKera, 3XOJIOT, OYKH, IEPHUCKOII,
doToanmapar, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOMN, JO3UMETpP, Kamepa
Bunscona), wucnonp3yss 3HaHMS O CBOWCTBAaX (DU3MUECKUX SBJICHUU U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IpHU
pellIeHnH Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl JJIi MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

NPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOIO TOBEACHHUS B
OKpYXaroUIEH Cpeie;

OCYUIECTBJIATh MOUCK HH(MOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYJIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTU ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCIIONB30BaTh TNPU BBHIMNOJHEHUM YYE€OHBIX 3aJaHU  HAyYHO--TIOMYJISPHYIO
JauTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETH
WUuTepHer, BianeTh npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpPMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COJAEPKAHUS, IMyOJIMYHO
MPEACTABIATh PE3YJNbTAThl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESITeIbHOCTH,
IIPU ATOM T'PaMOTHO UCIOJIb30BaTh U3YUEHHBIN MOHATUHHBIN anmnapaTr u3y4aeMoro



pazznena (U3MKM M COMPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTalel ¢ y4éToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBINH METO MTO3HAHUS 2 bubmorexa HOK
' Y s hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2 1
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHHe U B3auUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 3 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 9 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 4
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 5
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1
ATHITTHbIC ABTICH https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 10



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B3aumoerictBre TE 20 1 2
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aK0OHBI COXpaHe 10 1
KOHBL COXpatieHit https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 1
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1
CRAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 1 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 bubnuorexa [JOK



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

bubmuoreka [JOK
42 JuHsbL it OITHYCCKHE HPHOOPL 0 https://m.eds00.ru/7f41a4ab
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Htoro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
1 nu 4
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM htts://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: A 7
53 FICPHBIC peaKdiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YUEHUKA
 @wusuka, 7 kmacc/ Ileppimkun A.B., OOmectBo ¢ oOrpaHu4eHHON
0TBETCTBEHHOCTBIO «/IPODA»; AxmumonepHoe obmectBo «M3maTenbcTBO
«IIpocsemienue
 Ousuka, 8 kmacc/ Ileppimkun A.B., OOmectBo ¢ OrpaHuyeHHOU
OoTBeTCTBEHHOCTBhIO «JIPO®A»; AkmuonepHoe oOmectBo «l3naTenscTBoO
«IIpocsemenne»
 Ousmka, 9 xnacc/ Ileppimkun A.B., I'yrauk E.M., OO6miectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «/IPODAY»; AknHUOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»
METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

e ®dusuka. 7 knacc: yueOHo-MoToan4eckoe nmocoodue / A.E. Mapown, E.A.
e MapoH. - 6-¢ u3a., crepeotm. - M.: [lpoda, 2019 dwusuka. 8 knacc: yaeOHO-
MoTtoaudeckoe nmocodue / A.E. Mapown, E.A.
e Mapoms. - 8-¢ m3a., crepeotn. - M.: JIpoda, 2018 dusnka. 9 kmacc: yaeOHO-
MoToandeckoe mocodue / A.E. Mapom, E.A.
e MapoH. - 5-¢ u3n., crepeorn. - M.: [Ipoda, 2019
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/subject/28/7/, bubmmorexa I{OK,
https://resh.edu.ru/subject/28/8/, https://resh.edu.ru/subje



