AHHOTanus K pabodeil mporpaMmme 1o y4eOHOMY TIPEAMETY

Ha3zBanue yue6HOTO npeamera/ yauebHOMY
KYPCY/KypCy BHEYPOUHOU NeSITEIbHOCTH

¢duzuka

HopmaTtuBnas 6aza

«3akoH 00 oOpa3zoBanuu B Poccuiickoit
Oenepanum» ot 29 gexabps 2012 No273 —D3;
®denepanbHbIi TOCYAApCTBEHHBIN
00pa30BaTeNbHBIN CTAaHAAPT OCHOBHOTO
o01ero o0pa3oBaHusl, yTBEPKIAECHHOTO
[Tpuxazom MuHucrepcTBa 00pazoBaHus U
Hayku Pocculickon denepauuu ot
17.12.2010 r Ne 1897 «O6 yTBepx1eHUN
beneparbHOTro roCyIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJapTa OCHOBHOTO
o011ero 00pazoBaHUs»;

nprka3 MuHHCTEpCTBa 00pa30BaHUs U HAYKU
P® Nel1577 ot 31 nexabpst 2015 r. «O
BHECCHHH U3MCHECHHM B (heiepaibHbIN
roCy/IapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHJapT OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEPKICHHBIN ITpUKa3oM MHUHUCTEPCTBA
obOpazoBanus U Hayku Poccuiickoi
®deneparuu ot 17 nexadbps 2010 1. Ne 189
MUCHMO JleNapTaMeHTa 0011ero oopa3oBaHus
MunncrepcTBa 00pa3oBaHus U HAYKU
Poccutickoit @enepannn «O npuMepHO
OCHOBHOI 00pa30BaTeIbHON MporpaMmMe
OCHOBHOT'0 00111ero oopazoBanus» ot 01
HOs10pst 2011 1. Ne 03-766;

npuka3za MunoOpuHayku Poccun ot
17.12.2010 Ne 1897 «O06 yTBepx)aeHHN
(beneparbHOIro rocy1apCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa OCHOBHOTO
obmero oopazosanus» (nainee — GI'OC OO0
BTOPOTO TIOKOJICHHUS ),

ITporpammel Boctiutanuss MbOY «COIIINe
60

uM. repoeB Kypckoit OuTBbI»

Ilenu

pa3BUTHE UHTEpPEca U CTPEMIICHUS
oOyyaromuxcs K HAyYHOMY HU3yUCHHIO
MIPUPOJIBI, PA3BUTHE UX UHTEIUICKTYyIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE NIPEJCTABICHUN O HAYYHOM METO/Ie
MO3HAHUS U POPMHUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHHS K
OKPY’KaIOIIUM SIBJICHUSIM;

dbopMupOBaHNE HAYYHOTO MUPOBO33PEHUS
KaK pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIbHBIX 3aKOHOB
buzuKy;

dbopMupoBaHrue yMEHUN TPUMEHSITh
dbuznyuecKue 3HaHUSI M HAYYHbIE




JI0Ka3aTeNIbCTBA J1sl 0OBICHEHUS
OKPYKAIOIIUX SIBJICHUIA;

(dbopmMHpoBaHUE MPEACTaBICHUIN O POJIU
(bU3UKHU 17151 pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE IPEICTABICHUN O BO3MOXKHBIX
cdepax Oyayiei npodeccuoHaIbHON
NeSITeNbHOCTH, CBSI3aHHOH ¢ (PU3HKOIA,
MOJrOTOBKA K JaJbHEUIIIEMY 00yYEHUIO B
STOM HaIpPaBJICHUU;

dbopMupoBaHUE TOTOBHOCTH K JalbHEHIIIEMY
U3yYeHUIO (PU3UKHU Ha YIIIyOJIEHHOM ypOBHE B
paMKax COOTBETCTBYIOIIUX MPouIIeit
00y4eHHs HA YPOBHE CPETHETO OOIIETO
obOpazoBaHus.

3agaun

npruoOpeTeHne 3HaHu# O IUCKPETHOM
CTPOEHUU BEILECTBA, MEXaHUUYECKHX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX U KBAHTOBBIX
SBIICHUSIX;

npruoOpeTeHne YMEHUH aHaTM3UpOBaTh U
O00BACHATH PU3NYECKUE SIBICHUSI HA OCHOBE
U3yYEHHBIX (PU3MUYECKUX 3aKOHOB U
3aKOHOMEPHOCTEM;

OCBOCHHE METOJIOB PEIICHUS paCuETHBIX U
Ka4eCTBEHHBIX 3a]1a4, TPEOYIOIMNX CO3/1aHuUS
Y MCII0JIb30BaHMs (PU3NYECKUX MOJIENEH,
BKJII0Yasi TBOPYECKUE U MIPAKTUKO-
OpPUEHTHPOBAHHbBIE 33/1a4H;

pa3BUTHE UCCIIEAOBATEIBCKIX YMEHUI:
HaOJIIOAATh SIBJICHUS U UBMEPATH (PU3nUecKue
BEJIMYMHBI, BBIIBUTATh TMIIOTE3bI U
npeiaraTh KCIepUMEHTAIbHBIE CITIOCOOBI UX
NPOBEPKH, TUIAHUPOBATH U TIPOBOJUTH
OTIBITHI, SKCIIEPUMEHTAIBHBIEC UCCIIEAOBAHMS,
aHAJIM3UPOBATh MOJIy4YEHHbIE JaHHbBIE U
JIeNIaTh BBIBOJIBL;

OCBOCHHE IPUEMOB pabOTHI ¢ MH(OpMAITHEH
(bu3nYeCcKOro cofep KaHusl, BKIOYas
MH(POPMALIMIO O COBPEMEHHBIX TIOCTUKEHUAX
(bu3uKU, MHTEPIIPETALUs U KpUTUYECKOE
OlleHUBaHHE HHPOPMALINY;

3HAKOMCTBO €O c(hepaMu podeccnoHaTbHON
NEeSITENbHOCTH, CBSI3aHHBIMU ¢ QU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JIOCTH)KEHUSX (PU3HYECKON
HaYKU.

O06BeM yacoB Ha peaan3alMio MPorpaMmBbl 10
rojam oOy4yeHHst

Ha n3ydenue ¢uzuku (yriayOiaEHHbBIN
YPOBEHb) Ha YPOBHE OCHOBHOI'O OOILIEro
obpazoBanus orBoautcs 340 yacos: B 7
kiacce — 102 gaca (3 yaca B Henieln), B 8




kiacce — 102 yaca (3 gaca B Hezeno), B 9
kiacce — 136 yacoB (4 yaca B HEJICIIO).

DopMbl KOHTPOJISI OCBOCHUS

MYHUIUITAJIBHOE BIO/PKETHOE OBIIEOBPA3OBATEJIBHOE YVUYPEXIEHUE
«CPEJIHAS OBILIEOBPA30BATEJIbHAS IIIKOJIA Ne60 UMEHU T'EPOEB KYPCKOM

BUTBLI»

TIPUHATA
PemenueM memaroruueckoro coBera
MBOY «COIINe 60 um. repoes Kypckoi

YTBEPXIEHA
npukazom MBOVY «COILINe 60
uM. repoeB Kypckoit OuTBbD)

OUTBBD) or 26.05.2025 1. Ne On
[Tporokoa Ne§ ot 26.05.2025 r.
PABOYAS ITPOTPAMMA
1o GpusnKe
5-9 knacchl
(yrimyOGuieHHBIH YPOBEHB)
CocraBuTenb:
I'padora S.B.,

yUuTeNnb GU3UKU

Kypck — 2025



HOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs COCTABIICHA HA OCHOBE
MOJIOKEHW W TpeOOBaHHW K pe3ysbTaraM OCBOCHHS Ha YIIIyOJIEHHOM ypOBHE OCHOBHOMU
oOpa3zoBarenbHOI mporpammebl, mpenctaBieHHbx B PI'OC OO0, a pabodeid mporpaMMbl
Bocriutanuss u KoHnenuuu mnpenojaBaHus ydeOHoro mnpenmera «®usmkay. IIporpamma
pa3paboTaHa Ha OCHOBE CJICTYIOIINX HOPMATUBHBIX aKTOB U yU€OHO-METOIUIECKUX JIOKYMCHTOB:

e «3akoH 00 oOpazoBanuu B Poccuiickoit deneparun» ot 29 nexadbps 2012
No273 —@3;

o denepanbHBIA rOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIaPT OCHOBHOTO
oOmero oopazoBaHus, yrBepxkacHHoro Ilprkazom MuHHCTEpCTBA
oOpazoBanms 1 Hayku Poccuiickoit @eneparnum ot 17.12.2010  Ne 1897 «O06
YTBEPXKICHUH (eepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHUs»;

e npukaz Munucrtepcta oopazoBanus u Hayku PO Nel577 ot 31 nexadps 2015

r. «O BHECEHUHU U3MEHEHHH B (heJepalbHbIN TOCY1apCTBEHHBIN
0o0pa3oBaTenbHBI CTaHAAPT OCHOBHOTO 00111ero o0pa3oBaHus,
YTBEPKACHHBIN MprkazoM MuHUCTEpCTBA 00pa3oBaHus U HayKu Poccuiickoit
Oenepannn ot 17 nexadpst 2010 r. Ne 1897;

® TIMCHMO JIeTIapTaMeHTa 001Iero oopa3zoBanus MUHHCTEPCTBAa 00pa30BaHUS
n Hayku Poccuiickoit @enepannn «O npuMepHOil OCHOBHOM
00pa3oBarTebHOM ITporpaMMe OCHOBHOTO 00111ero oopa3zoBanus» ot 01
HOs10ps 2011 1. Ne 03-766;

e npukaza Munobpuayku Poccuu ot 17.12.2010 Ne 1897 «O6
yTBEpKACHUH (heeparbHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaH/IapTa OCHOBHOT0 00111eT0 00pazoBanusy (naitee — ®I'OC OO0
BTOPOT'O TIOKOJICHHUS);

e IIporpammsl Bocnutanusgs MBOY «COILLINe 60
uM. repoeB Kypckoit OuTBbI)

Copepxanue mporpamMmbl 1Mo (pU3MKE HAMPaBICHO Ha YAOBIETBOPEHUE MOBBIIICHHBIX
3alpocoB 00YYAIOMIUXCS, CTPEMSIIIUXCS K O0Jiee TIIyOOKOMY OCBOCHHUIO (DM3NYECKUX 3HAHUH, U
Ha (OpPMUPOBAHUE €CTECTBEHHO-HAYYHOUN IrPpaMOTHOCTH o0yuaronuxcs. B mporpamme mo ¢usmuke
YUUTBHIBAIOTCS BO3MOXKHOCTH y4yeOHOro npeamera B peanuzanuu Tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM  JIMYHOCTHBIM W METAalpEJMETHBIM  pe3ylbTartaM OOydYeHHs, a TakkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyUHBIX Y4YEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOTO
obmero oopazoBaHusl.

[Iporpamma no (u3MKe ycTaHABIMBAECT paclpeesieHHe yueOHOro MaTepuala 1o Tojaam
oOyuyeHuss (o KJlaccam), TpeaaraeT NPUMEPHYIO IOCIEI0BATeIbHOCTh HM3YUYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTH IPEIMETHOTO COAEPIKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH
oOydJaronuxcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ HETBIO0 OKa3aHHUSI METOAMYECKON MTOMOIIN YIUTETIO
B CO3JIaHUM paboUeii MPOrpamMMel 10 y4eOHOMY MPEIMETY.

®u3MKa SABIAETCS CUCTEMOOOPA3YIONINM /ISl €CTECTBEHHO-HAYUYHBIX YU€OHBIX MPEAMETOB,
MOCKOJIBKY (pH3MUECKHe 3aKOHBI JIeKAaT B OCHOBE IMPOIIECCOB W SIBJICHUH, N3yYaeMbIX XUMHEH,
Ouosiorueit, acTpOHOMHUEH U (U3NUECKON reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYHO



KapTUHY MHpa, MpeAocTaBiseT HaumbOosee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeEToJa
MO3HAHMUS, TO €CTh CII0CO0a MOMYyUYeHUs JOCTOBEPHBIX 3HaHUH O MHpe.

OnHa W3 TIIaBHBIX 331ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUS
COCTOMT B (OPMHPOBAHUU €CTECTBEHHO-HAYyUYHOH TPaMOTHOCTHM W HHTEpeca K Hayke Yy
oOydJaronuxcsi.

W3yuenne ¢usukn Ha yriyonéHHOM YpOBHE TMpEAINOiaracT yBEpEHHOE BIaJIcHUE
CIIEIYIOIMMHU KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 T'PaMOTHOCTb:

HAYYHO OOBSACHATH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE W HWCIOJIh30BATh HAyYHBIC JOKA3aTENbCTBA JUIS TTOyYCHHS
BBIBO/IOB.

enn w3yueHus (PU3NKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OIPEICICHBI B
Konnenuuu npenogaBanus yue6Horo nmpeamera «Pusnka» B 00pa30BaTeNbHBIX OpraHU3aIMsIX
Poccuiickoit ®enepanuu, peanu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTebHbIE IPOTrPaMMBbl,
yTBepKJIEHHOU pemennemM Kosermn MunucrepcTBa npocsemeHus Poccuiickoit denepanyu
(mportokou ot 3 nexadpst 2019 r. Ne [IK-4BH).

Lenu nzyvyenus Gpusuku Ha yriiyoaéHHOM ypOBHE:

pa3BUTHE HMHTEpeca U CTPEMJICHHS OOYYaroIlUXCs K HAayYHOMY H3YYEHHUIO IMPHPOJIBL,
pa3BUTHE WX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTAaBICHUH O HAy4HOM MeTojAe TMOo3HaHus U (OpMHpPOBAHUE
HCCIIEI0BATEIbCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS Kak pe3yjbTaTa M3yYeHHsS OCHOB CTPOEHUS
Marepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dopMmHpoBaHHE YMEHHM NPUMEHATh (PU3NUYECKUEe 3HAHUS U HAay4yHbIE OKA3aTeNbCTBA JUIs
0OBSICHEHUS OKPYKAIOIIUX SIBJICHUN;

(hopMupoBaHHEe IPEICTABICHUN O POIH (DUHUKH IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TMPEACTaBICHUII O BO3MOXHBIX cdepax Oyaymed mpodeccHoHaIbHON
JIeATeNbHOCTH, CBSI3aHHOH C (U3UKOHM, MOJArOTOBKA K JalbHEHIIeMy OOyYEeHHIO B 3ITOM
HaIpaBJIEHUU;

(hopMHpOBaHKHE TOTOBHOCTH K JajbHEHIIEMy U3y4eHUIO (pU3UKH Ha yriyOIEHHOM YpOBHE
B paMKax COOTBETCTBYIONIUX Mpoduiieii 00ydeHus: Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.

JlocTikeHre STUX Ienedl mporpaMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
o0pa3zoBaHMs 00ECTIEYNBACTCS PEIICHUEM CIICTYIONINX 3a7a4:

npuoOpeTeHre 3HaHWH O JUCKPETHOM CTPOCHUHU BELIECTBA, MEXAHHMYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

npuoOpeTeHNEe YMEHHM aHAIU3UpPOBAaTh U OOBSACHATH (PU3NYECKUE SBIICHUS HA OCHOBE
M3YYEHHBIX (PU3MUECKIX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIlIeHUs] pACUETHBIX U KAUeCTBEHHBIX 33/1a4, TPEOYIOIUX CO3AaHUS U
WCIOJIb30BaHUs (PU3UYECKUX MOJENEH, BKIOYas TBOPUYECKUE M MPAKTUKO-OPHEHTUPOBAHHBIC
3a/1a4u;

pa3BUTHE HCCIIEAOBATENIbCKUX yYMEHUN: HAOMIONATh SBJICHUS U HM3MEPATh (U3UUECKUE
BEJIMYUHBI, BBIBUTATh TUIOTE3bl M Ipeararb SKCIEPUMEHTAIBHBIE CITOCOOBI MX MPOBEPKH,
IUTAHUPOBAaTh M MPOBOJUTH ONBITH, 3KCIEPUMEHTAJIbHBIE MCCIEOBAHUSA, AHAIU3UPOBATH
MOJTyYCHHBIEC TAHHBIC U JIENaTh BBIBOKI;

OCBOCHME MpPHEMOB pPAaOOTHI ¢ HMHPOpMaLUel (U3NYECKOTO COJEepXkKaHUs, BKIOYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTHKCHHUAX (U3MKH, HMHTEPIPETalusi W KPUTHUECKOE
OlICHUBaHHE WH(OPMAIUU;



3HAKOMCTBO €O chepamu mpodeccCHOHATbHON NIEeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKEHUSIX (PU3MUECKOIN HAYKH.

Ha m3yuenue ¢pusuku (yriryOJ€HHBIN YPOBEHB) Ha YPOBHE OCHOBHOI'O O0IIIET0 00pa30BaHUS
otBoautcs 340 gacoB: B 7 kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B
Hezeno), B 9 kinacce — 136 yacoB (4 yaca B HEZIEINIO).



[UIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUSA IIPOTPAMMBI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

N3ydenne ¢(u3ukn Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs HAaNpaBlIeHO Ha
JTOCTH)KEHUE TUYHOCTHBIX, METANPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrate wu3yuyeHus (GU3MKM HAa YpPOBHE OCHOBHOrO o0OIIero ooOpa3oBaHus y
oOyyarorierocst 0y 1yT chOpMHPOBAHBI CJIETYIONTNE TUYHOCTHBIE PE3YJbTAThl B YaCTH:
e ])nampuomuueckozo eocnumanun:

IPOsIBIICHUE WHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hru3HuecKoit
HayKH;

LEHHOCTHOE OTHOILIEHHE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
®  2)zparxcoanckozo u 0yxo8HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCY>KIEHHH OOIIECTBEHHO 3HAYUMBIX M STHYECKHX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTIKCHUN (DU3UKH;

OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX NMPUHIUIIOB B JEATENLHOCTH YUEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUATHE DCTETUYECKHX KauecTB (PM3MUECKON HayKu: €€ rapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

o 4)yennocmu HaAYUHO20 NOZHAHUA:

OCO3HaHWE IMEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTAa TO3HAHHS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

OpHEHTAIMS B JICATEIHPHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX TMPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPO/IBL;

pa3BHTHE HAYYHOU JTIO003HATETLHOCTH, MHTEPECA K HCCIICIOBATEILCKON ACSITETFHOCTH;
®  5)ppopmuposanusn Kynibmypsl 300p08bs U IMOYUOHAILHO20 O1AZONONYYUA:

OCO3HaHUE IIEHHOCTH 0e30I1acHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH TPaBHJI OE30MAaCHOTO MOBEJCHHS Ha TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM H
TEIUIOBBIM 00OPYIOBAHHEM B JOMAIITHUX YCIIOBUSX;

c(hOpMUPOBAHHOCTH HaBbIKA pehIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOT'O JKe
MpaBa y APyroro 4eioBeKa;

e 6)mpyooeozo eocnumanu:

AKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTelbHON
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTUYECKOW U COLMAIBLHON HAIPaBICHHOCTH, TPEOYIOIINX B
TOM YHCIIe U PUINYECKUX 3HAHUIA;

UHTEPEC K IPaKTUYECKOMY M3YUEHUIO MPOQECcCUii, CBI3aHHBIX ¢ (HU3HKOI;
®  7)IK0N02UUECKO20 60CNUMAHUA:

OpUEHTAIlMsl Ha NpUMEHeHue (U3NYECKHX 3HAaHUM Ul pelleHus 3a7ad B 00JIacTu
OKpYKaroIIel Cpe/pl, TUIAHUPOBAHMSI MMOCTYIIKOB U OIEHKHM MX BO3MOXKHBIX TOCIEACTBHUA JUIS
OKpY>Karollen cpeibl;

OCO3HaHUE TII00aTBHOT0 XapaKTepa SKOJIOTHIECKUX TPOOJIEM U IyTeH UX PEIICHHUS;

*  8)adanmayuu K u3MEHAIOWUMCA YCTI08UAM COUUAILHOU U RPUPOOHOIL CPeOdbL:

NOTPEOHOCTh BO B3aWMOJCHCTBHHM TPU BBIMOJHCHUHM WCCIICOBAHHA W TPOEKTOB
(bu3nuecKoil HaNpaBIECHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSM JPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACITeIbHOCTS;



MOTPeOHOCTh B (POPMUPOBAHNU HOBBIX 3HAHHMM, YMEHUN (HOPMYIHpPOBATh UJIEU, TOHATHS,
TUIIOTE3bl O PU3NYECKUX OOBEKTaX U SABICHUSIX;

0CO3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00macT (Gpu3ukw;

IUTAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

CTpPEMJIEHHE aHAIM3UPOBATh U BBISABIATH B3aUMOCBS3H MPUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM UHCJIE C UCIOJIb30BAHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOIIYIO CpELy, BO3MOKHBIX
I7100aJIbHBIX MOCIIEACTBUH.

METAINIPEIJMETHBIE PE3YJIBTATHI

B pesynpraTte OCBOEHMS MporpaMMbl IO (HU3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus y oOyuatomerocss OyIayT cCGOpPMHpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOLINE [103HABATEJIbHBIE YHHUBEpCaJIbHblE YyueOHbIE JEUCTBUS,, KOMMYHUKAaTHUBHBIE
YHHMBEpCaJIbHblE YUeOHbIEe IeHICTBUS, PEryIATHUBHbIE YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe 1eiiCTBUS
ba3oBble Jloru4yecKkue 1efcTBUSA:

BBISIBJISITH M XapaKTEepU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB  (SIBICHMUIA),
KJ1accu(pUIUpOBaTh UX;

BBISBJISTh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B pacCMaTpuBaeMbIX (hakTax, JaHHBIX W
HaOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBICHUSIM;

BBISBJISTh TPHYMHHO-CJICICTBEHHBIC CBSI3W TNPU HM3yYeHUU (DHU3UYECKUX SBICHUH U
MPOLIECCOB, JIENIaTh BBIBOJIBI C UCIIOIB30BaHNEM JETyKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3MUECKUX BEITUIHH,

CaMOCTOATENIbHO BBIOMPATh CIIOCOO perieHust yueOHoW (u3nueckoit 3amaun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB PEIICHUsS, BHIOOp HAMOOJIEe MOIXOJSIIICT0 ¢ YYETOM CaMOCTOSTEIIBHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabcKue AeiicTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS,

MPOBOJUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXHBIA (DHU3HMUECKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NICCKOTO SIBIICHHUS,

OIICHUBAaTh HA MPUMEHHMOCTh U JOCTOBEPHOCTH MHGOPMAIUIO, MOITYYCHHYIO B XOJe
WCCIICTIOBAHMSI HITH DKCIICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYITUPOBATH 0O0OIIEHUS U BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICOBAHNS,

IPOTHO3UPOBATh BO3MOXKHOE AalibHEHIIee pa3BUTHE (UINYECKUX IPOLIECCOB, a TaKXKe
BBIJIBUTATh TIPE/IIOI0KEHUS 00 MX Pa3BUTHUHU B HOBBIX YCIIOBUSAX H KOHTEKCTAX.

PabGora ¢ unopmanmeii:

NPUMEHSTh pa3jIMYHbIC METOJbI, WHCTPYMEHTBI W 3alpoChl MPU TOHUCKE U OTOOpe
WH(POPMAIIUH WK JAHHBIX C YUYETOM MPEIOKEHHON yueOHOW (pU3nIecKor 3a/1auu;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH WH(GOPMAIUIO Pa3THUYHBIX
BHJIOB ¥ JOPM IIpEICTABIICHUS;

OIICHUBAaTh HAJEKHOCTh WHGOPMAIUU TIO KPHUTEPHUSM, MPEUIOKESHHBIM YUUTEIEeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEILHO;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY TMpEACTaBICHUS HHPOPMAIMH |
WUTIOCTPUPOBATH PEIIacMbIe 337aud HECJIIOKHBIMU CXEMaMH, JHarpaMMaMi, WHOW rpadukoi u
UX KOMOMHAIIUSIMH.



KoMMyHuKaTHBHBIE YHUBepPcaabHbIe yueOHbIe 1eliCTBUS:

B X0/ OOCYKICHHS Y4eOHOTO MaTepuraia, pe3yJibTaToB Ja00paTOPHBIX PabOT M MPOCKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl W BBICKA3bIBAaTh HIEH, HalleJICHHbIE Ha
peleHne 3a1a4uu U MoJyIep KaHue 0JiaroKenaTeIbHOCTH OOLICHNUS;

COTIOCTABJISITh CBOU CYXACHUS C CY)KICHUSIMHU APYTUX YUACTHUKOB JHANIOra, 0OOHApY>KUBATh
pa3IM4ME U CXOJICTBO MO3ULIMIA;

BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIUYHO MPEACTABISATH PE3yIbTAaThl BRINOTHEHHOTO (PU3MUYECKOTO OMBITA (IKCIIEPUMEHTA,
WCCTIEIOBAHMS, TIPOEKTA);

MMOHUMATh U UCIOJ30BaTh MPEUMYIIECTBA KOMAaHJAHONW M MHAWBUIYATbHOU PaOOTHI MpH
pelIeHnr KOHKPETHON (hU3UYeCcKOi MpoOieMsbl;

OPUHUMATh IIeTd COBMECTHON JESITeNbHOCTH, OpPraHWU30BbIBaTH JACUCTBUS MO €&
JOCTIDKEHHIO: PACHPEeNsATh POIH, 00CYXKIIaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JFOJICH;

BBIMIOJIHATh CBOIO YacTh pabOThHI, IOCTHrasi KaueCTBEHHOTO pe3yJibTara IO CBOEMY
HaIpaBJICHUIO U KOOPIAUHHUPYS CBOU ACUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI;

OLICHUBATh KaueCTBO CBOETO BKJIAJa B OOMIMHA MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryisiTuBHbIe YyHHBepcaJbHbIe YUeOHbIE TeiicTBUSA
Camoopranm3anus:

BBISIBIISITH TPOOJIEMBI B KMU3HEHHBIX U YYEOHBIX CHUTYalUsX, TPEOYIOMIMX ISl PEIICHUS
(bu3MuecKux 3HAHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX IMOAXO0JAX MPUHATHS PEIICHUH (MHIUBUIYaTbHOE,
MIPUHSATHE PEIICHUS B TPYIIe, IPUHITHE PEIICHUH TPYIINoii);

CaMOCTOSITENTFHO COCTABIISATh AJITOPUTM pEUIeHHs (U3UYECKOW 3aadydl WM IUIaH
WCCIENOBaHUsI C Yy4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAaracMble BAPHAHTHI PELICHUI;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJVIEKT:

JIaBaTh aJICKBATHYIO OIICHKY CHTYallly U MpearaTh IIaH e€ N3MEHEHHS,

OOBSICHATh TMPUYUHBI TOCTIKEHUS (HETOCTHXKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, TaBaTh
OLICHKY IIPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JAEATENLHOCTh (B TOM YHCJE B XOJI BBINOJHEHUS (U3UUECKOTO
WCCIIC/IOBAaHHUSI WJIM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHUBIIMXCS CHUTYaIlHid,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA LEJN U YCIOBHSIM.

CTaBUTH ce0sl Ha MECTO JIPYToro 4eJIoBeKa B X0JIe CIopa WM JUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYyTOro.

pU3HABaTh CBOE NMPaBO Ha OMIMOKY MPH pelIeHnN PU3NUECKHUX 3a7a4 WU B YTBEPKICHUSIX
Ha Hay4HBIE TEMbI U TAKOE K€ MPaBO JPYTOro.

HNPEAMETHBIE PE3YJIBTATDI

K kxoHuy oOyueHHs HpeIMeTHbIe pe3yJbTaThl Ha YIJyOJIEHHOM YPOBHE JOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:



WCIIOJIb30BATh MOHATUS: (PU3NUECKHE U XUMUYECKHUE SIBJICHUSI, HA0I0/IEHUE, SKCIIEPUMEHT,
MOJIelb, TUIIOTE3a, €AWHUIBI (PU3NYECKUX BEJIWYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, JKHIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKCHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, NPSIMOJMHEHHOE), TPaeKTOpHs, paBHOACUCTBYyIOIIas cuil, JaedopmManus
(ympyrasi, miacTudeckas), HEBeCOMOCTb, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuuaTh sBieHus (auddys3us, TEmIoBOe [BWKEHUE YaCTHUI[ BEIIECTBA,
PaBHOMEpPHOE [BUXKCHHE, HEPABHOMEPHOE [BUIKCHUE, WHEPLMS, B3aUMOJCHCTBUE Tell,
paBHOBecHE TBEPABIX TeNl C 3aKpeIIEHHOW OChI0 BpallleHHUsd, Mepefadya NaBiIeHHUS TBEPABIMU
TeJNaMHU, JKUAKOCTSIMH M Ta3aMH, aTMoc(epHoe MAaBlieHHE; IJIaBaHUE TeIl, MPEBpAICHUs
MEXaHUYECKOM DSHEpPruH) IO OMNHCAHHUI0O HMX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3NYECKOE SIBIICHUE,

pacrno3HaBaTh MPOSBIIEHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUM B OKpYXarolieM Mupe (B TOM
qucie GU3NUecKue sIBICHUS B IPUPO/IE: TPUMEPHI ABHKEHUS C Pa3IMUHBIMU CKOPOCTSIMH B )KUBOM
1 HEKUBOM MPUPOJE, IEUCTBUE CUII TSKECTH, TPEHU S, YIPYTOCTH B IPUPOJE U TEXHUKE, BIUSHUE
aTMoc(hepHOro JaBJeHHsS Ha KHUBOM OpraHu3M, IJIaBaHHE pbIO, pplyard B TeJE YeJoBeKa), MpU
9TOM IEPEBOJUTH IPAKTHUECKYIO 3aJadyy B y4eOHYIO0, BBIICNATH CYIECTBEHHBIE CBOMICTBA
(mpu3Haku) pU3NUECKUX SBICHUM;

OIKCBHIBATh W3YyYEHHBIC CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCIONB3Yys (PHU3HMUECKHUE
BEUYMHBI (Macca, 00OBbEM, IJIOTHOCTh BEIIECTBA, BpPEMs, MyTh, CPEAHSSI CKOPOCTh, CHJIa
yIPYTOCTH, CUJIa TSHKECTH, BEC Teja, CHJIa TPEHHsI, AaBJIeHUE TBEPJOTO Tela, JaBJieHUe CTo0a
KHUJKOCTH, BBITAIKHBAIOLIAsl CUja, MEXaHW4yeckas paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT
CHJIBL, KOX(@HUIMEHT IMOJIE3HOr0 JAEHCTBHS MEXaHM3MOB, KMHETHYECKas W IMOTEHIHaJbHas
9HEprus), Npu ONUCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HUCIOJIb3YEMBIX BEJIUYUH,
WX 0003HAYEHUS U €IUHUIBI ((U3UIECKUX BEIHUNH, HAXOIUTH (JOPMYIIBI, CBSA3BIBAIOIIUE TAHHYIO
(u3NYECKyI0 BEIMYMHY C APYTUMH BEITHYMHAMH, CTPOUTH Ipad)UKy M3YYEHHBIX 3aBHCHMOCTEH
(bU3MUECKUX BEJINYUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI, UCIONb3Ys MpaBHIIa
CIIOXKEHUS CHIT (BAOJIb OJHOM TpsMOii), 3akoH ['yka, 3akoH [lackas, 3akoH Apxumena, MpaBHIIO
paBHOBecHs pbluara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHMUYECKON
SHEPruu, TMpU OBTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3alUCBIBATH €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

CTPOUTH MPOCThle (U3NYECKUE MOJENIN pEeaJbHBIX OOBEKTOB, MPOLIECCOB M SBJICHUM,
BBIICNIATE TPH 3TOM CYLIECTBEHHBIE U BTOPOCTENEHHBIE CBOICTBa OOBEKTOB, MPOIIECCOB,
SIBIICHUH, IPUMEHSATh PU3NYECKUE MOJIENHN 1Sl 00BbsICHEHUS! (PU3NUECKUX MTPOLIECCOB U PEILIECHUs
yueOHBIX 3a/1a4;

OOBACHATH (PU3MUECKUE SIBICHUSI, IPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa, U peliaTh KaueCTBEHHBIE 3aJlaud, B TOM
yuclie TpeOyIolue YUCIEHHOIO OLIEHUBAHUS XapaKTEPHbIX 3HAYEHUH (PU3NUECKUX BEIUYUH, IPU
9TOM BBIOMPATH aJIEKBATHYIO (PU3UUECKYIO MOJIENb, BBISBISATH IPUUUHHO-CIICACTBEHHBIE CBS3H U
BBICTPaMBaTh JIOTMYECKYIO LIEMOYKY pacCyXACHUM C ONOpOM Ha U3y4YCHHBIE CBOMCTBA
(bu3nuecKux sIBICHUN, (U3NUECKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

pemath pacuéTHble 3amayd (B 2—3 JEMCTBUS) IO H3y4aeMbIM TeMaM Kypca (DU3HKH,
BbIOMpas a/JeKBaTHYyI0 (U3MUECKYI0 MOJEIb, C HCIOJb30BAaHHUEM 3aKOHOB U  (opMmyd,
CBSI3BIBAIOIIMX (DPU3MUYECKHE BEIMYUHBI, 3alIMCBIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE pELICHUE
3a/1aui, BBIABISATH HEJOCTAIOUIME WJIM M30BITOUHBIE JaHHble, OOOCHOBBIBATH BBHIOOp MeETOJA
pellleHus1 3aJadd, HCIOJIb30BAaTh CIPABOYHBIE JIAaHHBIE, IPOBOJUTH MaTEMATUYECKUE
MpeoOpa3oBaHnsd U pacdy€Thbl, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYEHUs (PU3NUecKoi



BEJIMYUHBI U ONPEACTATh pPa3MEpHOCTh (U3NYECKON BEIMYHMHBI, MOJYYCHHOH INPH pEIICHHH
3aJaui;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH MPH TOMOIIU (PU3NIECKUX METOJIOB, U
npeaiaraTb OPHEHTHPOBOYHBIN CIOCOO pelIeHus, B ONHMCAaHWU HCCIIETOBAHUS PACIIO3HABAThH
MIPOBEPSIEMOE TPEIOI0KEHUE (THIIOTE3Y ), UHTEPIPETUPOBATH MOTyUYEHHBIH pe3yIbTarT;

IPOBOJUTH OIBITHI 11O HAOMIOJEHUIO (GU3NYECKUX SIBICHUH MM (U3NUECKUX CBOWCTB TE
(muddysus, TEmIoBoe pacUIMPEeHHE Ta30B, SBICHHE HWHEPIUH, W3MEHEHHE CKOPOCTH TpHU
B3aUMOJCHCTBHU TeJ, IepeAadya aBJCHUS JKUIAKOCTBIO M Ta30M, IPOSBICHHE EHCTBHA
aTMOC(EepHOTo JaBJICHUs, JCHCTBUE MPOCTHIX MEXAaHU3MOB): (POPMYJIMPOBATH MPEIINOI0KEHUE
(rumoTe3y) 0 BO3MOXHBIX pe3yibTaTax HaOMIOACHUN, CAMOCTOSITEIHO COOUpATh YCTAaHOBKY M3
n30bITOYHOTrO Habopa 060pyioBaHUS U (POPMYJIUPOBATH BHIBOJIBI;

MPOBOJUTH TMPSIMBIE M KOCBEHHBIC H3MEpeHHs (U3NYECKUX BEIWYHH (pacCTOSIHHE,
IIPOMEXYTOK BPEMEHHM, Macca Tena, 00bEM Tena, cuila, TeMIepaTypa, MIOTHOCTh KUAKOCTH U
TBEPIOTO TeNla, CUja TPEHUS CKOJBKEHUS, [aBJICHHE BO3AyXa, BBITAIKUBAIONIAS CHJIA,
JEHCTBYIOIIAs Ha OTPYKEHHOE B )KUIKOCTH TEJO, KOAPPHUIMEHT MOIE3HOTO JEHCTBHS MPOCTHIX
MEXaHU3MOB) C HCIOJB30BAHUEM AHAIOTOBBIX U IU(PPOBBIX MPHOOPOB, 0OOCHOBHIBATH BHIOOP
MeToJa W3MepeHHs, (UKCHPOBATh MOKa3aHWS NPUOOPOB, HAXOJWTh 3HAYCHUE H3MEPSEMOI
BEJIMYUHBI C TIOMOUIBIO YCPEIHEHHSI PE3YJIbTaTOB CEPUHM M3MEPEHUI U OIICHUBATh MOTPEIIHOCTD
U3MEPEHUI;

MIPOBOJIUTH HECIIOKHBIE HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYUH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS TEa OT BPEMEHH JIBIKSHHS TeJIa, CHITBI
TPEHUS CKOJIBKEHHS OT CUJIBI HOPMAJIHOTO JIaBJICHHs, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U
HE3aBUCHUMOCTH CHWJIBI TPEHHUS OT IUIOMAANW CONPUKOCHOBEHHS TEJ, CHIBI YIPYTOCTH OT
YIUIMHEHUS] TPYXKHUHBI, BBITAIKUBAIOLUIEH CHIIBI OT 00bEMa MOrpYyKEHHOM YacTH Teaa U OT
TUIOTHOCTH KHMJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH TeJlla, OT TJIYOHHBI, Ha KOTOPYIO
MIOTPY’KEHO TEJNO, YCIOBUI IJIaBaHUs TEJ, YCIOBUI PaBHOBECHS phlyara U OJOKOB): COBMECTHO C
yauteneMm (HopMylIMpoBaTh 3aady M THUIOTE3y HCCIEIOBAaHUS, CAMOCTOATENBHO IJIAHUPOBATH
UCCIIeJOBaHUE, CAaMOCTOSITEIBHO COOMPATh AKCIIEPUMEHTABHYIO YCTAHOBKY C HCIOJIb30BaHUEM
WHCTPYKIHMH, TIPEICTABIIATH MOJTYYEHHBIC 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BHJE TAOIUI] U
rpaduKoB, OIIEHUBATh MOTPELUIHOCTH, JIETaTh BHIBOBI 110 PE3YJIbTaTaM HCCIIETOBAHNUS;

coOmoaTh MpaBuUja TEXHUKHM Oe30macHOro Tpylaa mnpu pabore ¢ J1abOpaTOpPHBIM
obopyaoBaHuEM;

yKa3bIBaTh MPUHLUIIBI IEHCTBUS TPHUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECs] COCY/IbI, OapOMETp, phIYar, IMOJABMKHBIA M HETOABIKHBINA OJIOK,
HaKJIOHHAsl IJI0CKOCTh;

XapaKTepU30BaTh MPUHIIUITBI JEHCTBUS U3YYCHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MTPOIIECCOB C OTOPO Ha MX ONMKCAHUS (B TOM YHCIIE: HOAIIUITHUKH, YCTPOHCTBO
BOJIOTIPOBO/A, THAPABIWYECKAN TIpecc, CH(OH, MaHOMETpP, BBICOTOMEpP, MOPIIHEBOW HAcoOC,
apeoMeTp), UCTIONB3YsI 3HAHUS O CBOMCTBaX (M3MYECKUX SIBICHUN W HEOOXOANMBIE (PU3UUECKHE
3aKOHBI 1 3aKOHOMEPHOCTH;

UCTIONIb30BATh CXEMbl M CXEMAaTWYHBIE PHUCYHKH H3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
M3MEPUTENIBHBIX IPHOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPHU PEIICHUH y4eOHO-TIPAKTHUECKUX
3amad;

OPUBOANUTE TpUMEpbl  (HAXOAUTh HMH(POPMAIMIO O TMpHUMEpax) MPaKTHUYECKOTro
WCTIOJIh30BaHUs (PU3MUECKUX 3HAHWI B TIOBCEAHEBHOW JKU3HU Uil oOecTiedeHns 0€301macHOCTH
npu oOpamieHuH ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMs 3]I0pOBbsl U
COOJTIOZICHHST HOPM 9KOJIOTUYECKOTO IMOBEACHHUS B OKPY KaIoIIeH cpee;



OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOpMaLK (GU3NYeCcKoro cojep:kanus B MHTepHere,
CaMOCTOSITENTbHO (POPMYJIUPYsl MOMCKOBBINA 3allpoc, HA OCHOBE HMMEIOIIMXCSI 3HAHUHA U MyTEM
CpaBHEHHsI  pa3IMYHBIX HCTOYHUKOB  BBIACHATh  HMH(OpMAIMIo, KOTOpas  SBISIETCS
IPOTUBOPEYMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;

UCIIOJIB30BATh IPHU BBIOJHEHWH YYEOHBIX 3allaHWil HAyYHO-TIOMYJLIPHYIO JIUTEPaTypy
(Gu3n4eckoro colepxaHus, CIpPaBOYHbIE MaTepHualibl, pecypcbl cetu VHTepHeTr, BianeTh
npuéMamMH KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3zoBaHusi HMH(OpMAIMM U3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE KpAaTKHE IMHMChbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE 2-3
HMCTOYHUKOB MH(pOpManuu (HU3NUECKOro COJAepKaHus, B TOM YHUCIIE MyOJIMYHO JAelaTh KpaTKue
cooOIIeHuss 0 pe3yibTaTax IPOEKTOB MM YYEOHBIX HCCIICAOBAHHM, NMPH 3TOM TIPaMOTHO
WCIIOJIb30BAaTh M3yYEHHBIM MOHSITUMHBIN anmapar Kypca (U3HMKH, CONPOBOXKIATh BHICTYIUICHHE
IIpE3EHTaLUEN;

IPU BBIIOJHEHUH Y4YEOHBIX IPOEKTOB U MCCIEIOBaHUM pacnpenensiTh 00A3aHHOCTH B
IpyIIE B COOTBETCTBUHU C IOCTABIECHHBIMU 3a/1a4aMH, CJIEIUTH 32 BHIITOJIHEHUEM IIJIaHa ACHCTBUM,
aJIcKBaTHO OILICHMBATb COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJCUCTBHE, YUNTBIBASI MHCHHUE OKPYKAIOILHKX.

UCIIOJIb30BaTh IMOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE TeNa, HACHIILEHHBIN
U HEHACHILEHHBIA TMap, CIOCOObl W3MEHEHHs BHYTPEHHEH OSHEPruM, dJIEMEHTapHBIN
JJIEKTPUYECKUH 3apsij, TPOBOJIHUKH, MOJYIPOBOJHUKHN, TUJIEKTPUKHU, NCTOYHUKN TTOCTOSHHOIO
TOKa, DJIEKTPUYECKOE U MarHUTHOE T10JIsA, ONITUYECKask CUCTEMA) U CUMBOJIMUECKUH A3bIK PU3UKU
IIPH pElICHUH YUYEeOHBIX U MPAKTHYECKUX 3a7ay;

YBEpEHHO pa3iuyarh sIBJIEHUS (TEIJIOBOE pacHIMpeHHe (C)KaThe), TEIIOBOE paBHOBECHE,
IIOBEPXHOCTHOE HATSDKEHHE, CMAayMBAaHME, KAIWLIAPHBIE SIBJICHMS, HCIIApEHUE, KOHACHCALMS,
IUIaBJIEHWE, KpHUCTAUIM3alMs, KUIEHHe, CHocoObl Teruionepenaayn (TEMIOnpOBOIHOCTb,
KOHBEKIIMS, W3JIy4Y€HHUE), TEIJIOBbIE IOTEPH, DSJIEKTPU3aluUs Tell, B3aUMOJECHCTBHE 3apsiiOB,
JNEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MarHUTOB, JEHCTBUE
MarHMTHOTI'O 110JI Ha IPOBOJHUK C TOKOM) I10 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh IPOSBICHUE U3YUEHHBIX (DU3UYECKUX SIBICHUI B OKpY’KaloIieM MHUpE (B TOM
yyciie (u3NUecKue SBJICHUS B MPHUPOJE: MOBEPXHOCTHBIE M KaNWUISPHbBIE SIBJICHUS B IPUPOJIE,
KpUCTaIbl B Tpupone, usnydeHue CoiHua, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHM€e pOChI, TYMaHa, UHEsI, CHETa, dJIEKTPUUYECKUE SBJIEHUS B aTMoc]epe, JeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJje 3eMJIH, Apeid MOI0CcoB, poJib MAarHUTHOTO MOJS IS
KU3HU Ha 3emiie, MOJSPHOE CUSHUE), IPU 3TOM NEPEBOJUTH IPAKTHUUECKYIO 33/1a4y B y4eOHY1O,
BBIJICJISATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUM;

ONMCHIBATh W3YUYECHHBIE CBOMCTBA Tel M (PU3HUECKUE SIBICHUS, UCIONb3Ys (PU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrus, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TEIVIOEMKOCTh BEILIECTBA, YJ€IbHAas TEIJIOTA IUIABJICHHUS, y/elbHAas TEIJ0Ta apooOpa3oBaHus,
ylleJIbHas TEIUI0Ta CrOpaHus TOIUIMBA, KOA(QGHUIMEHT MOJIE3HOT0 JHCTBUS TENJIOBON MAIINHBI,
OTHOCHUTEJIbHAs BJIAKHOCTb BO3YyXa, OJJICKTPUYECKUH 3apsA], CUla TOKAa, JJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIIEHUE MPOBOJAHMKA, DJIC B 1enu MOCTOSHHOTO TOKAa, 3JIEKTPHUYECKOE
yIIeIbHOE COTIPOTUBIICHUE BEILECTBA, Pad0Ta U MOUTHOCTH IEKTPHUECKOT0 TOKA), TPH OMHCAHUH
MPaBMWJIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
eIMHUIBl (PU3UYECKUX BEIMYMH, HAaXOAUTh (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TPApUKH U3yUEHHBIX 3aBUCHMOCTEH (PU3HUECKIX
BEJIMYUH;



XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKHE SIBIICHUS U MPOIECCHI, HCIIOJB3YSI OCHOBHBIC
MIOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKONH TEOPHM CTPOCHMsI BEILECTBA, YpaBHEHHE TEIIOBOTO
OanaHca, 3aKOH COXpAHEHHUs AJIEKTPHUECKOTO 3apsia, 3akoH KysoHa, MPUHIMIT Cynepro3HInu
ANEeKTpUUYEeCKUX moiiel, 3akoH Oma Juid y4acTka nemnu, npaBuia Kupxroda, 3akon Oma s
MIOJHOW I1enu, 3akoH Jlkoyisa-JIeHna, 3aKkOH COXpAaHEHMS DSHEpPruM, IIPU 3TOM pas3jInyaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOE BbIPa)kKEHUE;

CTPOUTH TPOCTHIE (HU3UYECKHE MOJENTH peajbHBIX OOBEKTOB, MPOIECCOB U SIBICHUIA,
BBIIEJIATE NP 3TOM CYLIECTBEHHBIE U BTOPOCTENEHHBIE CBOICTBA OOBEKTOB, IPOLIECCOB,
SBJICHUH, IPUMEHATH (PU3NUECKUE MOJIENU Il OOBSICHEHNUS (PU3HMUECKUX MPOLECCOB U PEILICHHS
y4eOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKHE SBJICHHUS, IPOLIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallMid MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, M pemiaTh KauyeCTBEHHBIC 33/1a4d, B TOM
qucie TpeOyIole YMCICHHOTO OLIEHUBAHUS XapaKTEPHbBIX 3HAUEHUH (PU3NUECKUX BEIUYHUH, IPU
3TOM BBIOMPATH EKBATHYIO (PU3NUYECKYIO MOJIEIb, BBISABIISTH IPUIUHHO-CIICICTBEHHBIE CBSI3H U
BBICTPAaWBaTh JIOTMYECKYIO LEMNOYKY pacCyXJIEHUHl C Omopoil Ha H3y4yeHHbIE CBOWCTBA
(hu3HUECKUX SIBICHUMN, (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JICIIH;

YBEPEHHO pelIaTh pacuéTHbIE 3a/1a41 (C OMOpOi Ha 2—3 ypaBHEHUS) 10 U3Y4aeMbIM TEMaM
Kypca (U3UKH, BBIOMpas aJeKBaTHYIO (DU3MYECKYI0 MOJeNb, C HCIIOJIB30BAaHHEM 3aKOHOB WU
(bopMyI1, CBA3BIBAIOIIMX (PU3MUECKUE BEIMYMHBI, 3alIMCBIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE
pelleHre 3a[aud, BBISBIIATh HEIOCTAIOUIME WM U30BITOUHBIC JaHHBIE, 0OOCHOBBIBATH BHIOOP
METO/a pEIICHHs 3a7a4H, WCIOIB30BaTh CIIPABOYHBIC ITAaHHBIC, MPUMEHATH METOJIBI aHaIN3a
pa3MepHOCTeH, HCIONb30BaTh rpaduyeckue  METOJbl  peIIeHHs  3a/4a4, IMPOBOJUTH
MaTeMaTHYecKue MpeoOpa3oBaHUsT M pPacu€Thl, OICHHUBATH PEATUCTHYHOCTH MOJIYYCHHOTO
3Ha4eHUs (U3MYECKOM BEIMYUHBI M OINpPENeNATh Pa3sMEPHOCTb (U3UYECKOM BETUYMHBI,
MOJTyYSHHOH MPH pEIICHUH 33]a4H;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU HOMOLIY (GU3NIECKUX METOJIOB, U
npeyiaraTb OPUEHTUPOBOUYHBIA CHOCOO pEIHIeHHUs, B OIMMCAHWM HCCIEIOBAHUS PACIO3HABATH
IIPOBEPSIEMOE NPENONI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH MTOJyUEHHBIH pe3ybTar;

IPOBOJIUTH OIIBITHI MO HAOMIONECHHUIO (DU3UYECKHUX SIBICHUHN WM (U3NYECKUX CBOMCTB TN
(KanuJUIApHBIE SIBJIECHHUSA, 3aBHCHMOCTh [JABJIEHUS BO3AyXa OT €ro o0ObEMa M TeMIepaTypsbl,
CKOpPOCTH TIpollecca OCTBhIBaHUS (HAarpeBaHUs) IPH M3JIyYEHUH OT IBETa H3Iyvaromiei
(Tornomaroeii) MOBEPXHOCTH, CKOPOCTh WCIAPEHUS BOIBI OT TEMIIEPATyphl KHIKOCTH M
IUIOIIAN €€ IMOBEPXHOCTH, AJIEKTpHU3alMs Tel U B3aMMOJEHCTBHE 3JEKTPHUUECKUX 3apsioB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BH3yallM3allMsl MAarHUTHBIX IIOJICH ITOCTOSHHBIX
MarHuTOB, JEHCTBHS MAarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA YJIEKTPOIBUTATEIISI TIOCTOSTHHOTO TOKA): (hopMyIIMpoBaTh MpoBEpsieMOe PEIOI0KEHNE
(runore3y) 0 BO3MOXKHBIX pe3yJibTaTax HaOMIOAECHUMN, CaMOCTOATEIBHO COOUPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 000pyIOBaHUS, OMUCHIBATH XOJI OIIBITAa U (JOPMYJIUPOBATH BHIBOJIBI,

IPOBOJUTH MpPsSMble M KOCBEHHbIE H3MEpeHHUs (U3MUYECKMX BEIUYMH (TemIeparypa,
OTHOCHUTEIIbHAS BJIAXHOCTh BO3[yXa, CHJIA TOKAa, HANpsDKEHHE, YJeNbHas TEIUIOEMKOCTb
BEIIECTBA, CONPOTUBJIEHUWE IIPOBOJHUKA, pab0oTa M MOIIHOCTh 3JIEKTPUUECKOr0 TOKa) C
UCIOJIb30BAHNEM aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, 000CHOBBIBATH BEIOOP METOa H3MEPEHHUS,
(UKCHpOBaTh TOKA3aHUs TPUOOPOB, HAXOIUTH 3HAYCHUE M3MEPSIEMOW BEIHMUYUHBI C TIOMOIIBIO
yCpeHEHHsI Pe3yIbTaTOB CEPUU U3MEPEHUH U OLIEHUBATh MOTPEITHOCTh U3MEPEHUIA;

MPOBOJIUTh IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCHMOCTEH (DH3MUYECKMX BEIHMYNH
(3aBUCHMOCTD JJaBJICHHS BO3/lyXa OT €ro o0b&éMa M HarpeBaHUs WIN OXJIAXICHUS, UCCIIE0BaHUE
SABIICHHUSI TEIJI0OOOMEHa TpPH CMEIIMBAaHUM XOJOJHOW W TOpsSYeid BOABI, 3aBUCHMOCTH
COIIPOTHBJIEHUS NMPOBOJAHMKA OT €ro JUIMHBI, IUIOUIAJM IONEPEYHOr0 CEYEHUs U YJEeIbHOIo



COMPOTHBIIEHUSI BEIIECTBA IMPOBOAHMKA, CHJIBl TOKA, MPOTEKAIOUIEr0 4Yepe3 MPOBOJIHUK, OT
HaIpsDKEHUS Ha IPOBOJAHMKE, UCCIIE0BAHUE TIOCIIEN0BATENIBHOTO U NApaJlIEIbHOTO COEIMHEHNN
MIPOBOJTHUKOB): COBMECTHO C yuHTesneM (opMyJIupoBaTh 3alady U TUIIOTE3y HCCIEI0BaHUS,
CaMOCTOSITENILHO TJIAHUPOBATH UCCIIEAOBAHNE, CAMOCTOATEIHLHO COOMPATh HKCIIEPUMEHTATIBHYIO
YCTAaHOBKY C MCIOJb30BAaHUEM HHCTPYKLUMM, TPEACTABIATh MOJYUYEHHBIE 3aBUCUMOCTH
(bu3MUeCKUX BEIUYUH B BUJIE TaOIHIl U TPaQHUKOB, OLEHUBATH MOTPELIHOCTH, AETaTh BBIBOBI 10
pe3yJibTaTaM HCCIe10BaHus;

coOmro1aTh IpaBuiIa 6€30MacHOro TpyAa Mpu padboTe ¢ J1adbopaTOpPHBIM 000PYT0BAHHUEM;

XapaKTepU30BaTh MPUHIIHUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB, TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTMYECKUX IPOLECCOB C OMOPOW Ha MX ONMUCaHUS (B TOM 4YMCIE: CUCTEMa OTOILICHUS
JIOMOB, TUTPOMET), MTapOBasi TYpOMHA, aMIEPMETP, BOJIbTMETP, CUETUUK HIICKTPUUECKOI SHEPTHH,
3JIEKTPOOCBETUTENbHBIE ~ TPUOOpBI,  HarpeBaTejbHbIE  AJIEKTPONPUOOPHl  (IPUMEPHI),
MPEJOXPAHUTENN U UX NMPUMEHEHHE B OBITY M TEXHUKE, IPUMEHEHHE MOCTOSHHBIX MarHuTOB,
3JIEKTPOMAarHuTOB, 3JEKTPOABHUIATENb ITOCTOSHHOIO TOKA), MCIOJB3Ys 3HAaHUS O CBOMCTBax
(bu3nUecKuX SIBICHUN, HEOOXOAUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM
U CXEMaTUYHBIM pPHCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, TCUXPOMETP, TUTPOMETP,
JIBUTaTeIb BHYTPEHHETO CrOpaHMs, dJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI JIEKTPHUUECKUX
Lenei ¢ mociefA0BaTelbHBIM U MapajlIeNIbHBIM COETMHEHUEM 3JIEMEHTOB, paszinyas yCIOBHBIE
0003HAYECHHUS FTEMEHTOB IEKTPUUECKUX LIEeH, NCIIOIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB
NIPU PELIeHUH y4yeOHO-TTPaKTUYECKUX 3a/1a4;

OPUBOJIUTH MNpUMEpPHl  (HAaXOOUTh HMHGOPMALMIO O MpUMEpPax) MPAKTUYECKOrO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHOM KM3HU Ui oOecriedeHus 0e30MacHOCTH
pu OOpalieHUH C NpUOOpaMU W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbA U
COOJIOIGHUS HOPM DKOJIOTMYECKOTO TMTOBEJICHUS B OKPYXKAIOIIeH cpelie;

OCYIIECTBIIAITh MOUCK wuH(popManmu  ¢dusmyeckoro coaepkanusi B MHTepHere,
CaMOCTOSITENILHO (OPMYITUPYS MOMCKOBBIN 3aMpoC, HA OCHOBE UMEIOIINXCS 3HAHUM U CpaBHEHUS
JOTIOJTHUTEIHHBIX HCTOYHUKOB BBIJIENIATH HH(POPMALIHIO, KOTOPAs SBISAETCS POTUBOPEUUBOM MITH
MOXET ObITh HEJJOCTOBEPHOIA;

WCIOJIb30BaTh TPU BBIMOJHEHUU YYEOHBIX 3a/laHUil HAYYHO-IOMYJISIPHYIO ITUTEPATypy
(bu3MUecKoro cojaepKaHMsl, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu HWHTepHeT, BIajeTh
npuéMamMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHMs HMH(OpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3llaBaTb COOCTBEHHbIE€ NHCbMEHHBIE M KpaTKHe YCTHble cooOImeHus, 00o00mas
MH(POPMALIUIO U3 HECKOJIIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPKAHMSA, B TOM YHUCIE MyOINIHO
MIPEJICTaBIATh PE3yJNbTaThl MPOCKTHONW WM HCCIENOBATEIbCKON NEATENbHOCTH, MPU 3ITOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHBIN MOHATHHHBIA ammapar Kypca (QHU3HKH, COIPOBOXKIATH
BBICTYIUICHHE MTPE3EHTAIINEIH;

IPY BBIIOJHEHUH YYEOHBIX MPOEKTOB M HUCCIIEAOBAaHUHN (PU3NYECKUX MPOLIECCOB pacIpeieisiTh
00513aHHOCTH B TPYIITIE B COOTBETCTBHUHU C MIOCTaBJICHHBIMH 3a/1a4aMH, CJIEIUTh 32 BHIMOJIHEHUEM
IJaHa JEWCTBHM W KOPPEKTUPOBATH €ro, aJeKBAaTHO OIEHWBATh COOCTBCHHBIA BKJIAJ B
NEeSITeIbHOCTh ~ TPYMIbI, BbICTpAaUBaTh KOMMYHHKAaTHBHOE B3aUMOJAEWUCTBUE, IPOSBIISAS
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

UCIOJIb30BATh TMOHATUS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXaHHYECKOTO JBHYKEHHUS,
HEBECOMOCTb W TEPerpy3KH, LEHTP TSHKECTH, MEXaHWYeCKUe BOJHBI, 3BYK, MH(]pa3sByk Hu
yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE U3JTyUEHUE, IKaJ1a 3JIEKTPOMAarHUTHBIX
BOJIH, HUCTOYHHKH CBE€Ta, OJNM30PYKOCTh M JajJbHO30PKOCTb, CHEKTPbl HCIIyCKaHUS U



MOTJIONIEHUs, ainb(a-, Oera- W TaMMa-U3IydyeHUs, H30TONBI, SICPHAS W TEPMOSICPHAS
JHEPreTHKa) U CHMBOJIMUYECKUH S3bIK (DU3UKH MPU PEIICHUH YYeOHBIX M MPAKTUYECKHUX 33]1aY;

YBEPEHHO pa3nyarh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBIKEHHE, CBOOOHOE MaJIeHHE TN, JIBH)KEHUE
10 OKPYXHOCTH, B3aMMOJCWCTBHE TEJ, PABHOBECHEC MATCPHAIILHONH TOYKH, PEaKTUBHOE
JBUKEHHE, HEBECOMOCTb, KojebarenbHOe JABM)KEHHE (TapMOHUYECKHe, 3aTyXalollue,
BBIHY)KJICHHBIE KOJICOAHUS), pE30HAHC, BOJHOBOE JBMKCHHE (PacCIpOCTpAaHEHHE M OTpaKeHUE
3ByKa, HHTEephEepeHIus U Tudpakius BOIH), MPIMOIUHEHHOE PACTIPOCTPAHCHUE, OTPAKCHUE U
MIpEeIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEeHHE OEIOT0 CBETa B CIIEKTP
U CIIOKCHHE CIEKTPAIbHBIX I[BETOB, CCTECTBEHHAs PaJUOAKTHBHOCTh, BO3HWKHOBCHHUE
JUHEHYATOro CIIEKTpa U3ITYYCHHS ) IO ONMCAHUIO X XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PH3UIecKoe SBICHHCE,

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM B OKpYXkKarolieM MUpe (B TOM
guciie (PU3MYecKue SBICHUS B MPHUPOJC: NMPWIMBBI U OTIUBEI, NBIKeHHE TuiaHeT CoNHEYHOU
CUCTEMBI, PEaKTHMBHOE [BUXCHHE 3>KHUBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPSICEHUE, CEHCMUYECKIE BOJIHBI, IlyHaMH, 9X0, [IBETA TEJI, ONITUYCECKUE SIBIICHUS B IPUPO/IEL,
OMoJOrMYecKoe JAEWCTBUE BHAMMOTO, YJIbTPa(UONETOBOTO M PEHTICHOBCKOTO H3IIy4YEHUH,
€CTECTBEHHBIN paIMOAKTHBHBINA (POH, KOCMIUYECKHE JTYYH, PATMOAKTUBHOC H3TYICHHE IIPUPOTHBIX
MUHEPAJIOB JeMCTBHE paJiOaKTUBHBIX N3ITyUYE€HUI Ha OpraHU3M YeJI0BEKa), IPH TOM MEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICISITH CYIIIECTBEHHBIC CBOIMCTBA (MPU3HAKH) (PU3MUECKUX
SIBIICHUIA,

OIMKCHIBATh M3YYCHHBIC CBONCTBA TeN M (hHU3MUECKUE SIBICHUS, UCIONB3YS (U3MUECKUE
BEJIMYHMHBI (CPEIHSS 1 MCHOBCHHASI CKOPOCTh TeJla IIPH HEPAaBHOMEPHOM JBWKCHHH, YCKOPEHUE,
nepeMenieHne TMpU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBI)KEHUH, YTJOBas CKOPOCTH,
IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CHJIa TPCHHSI, CHJla YIPYTOCTH, CHJIA TSDKECTH, YCKOPCHHE
CBOOO/IHOTO MaJIeHus], BEC Tela, LIEHTP TSHKECTH TBEPAOIO Tela, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHUYeCKasi padoTa M MOIIHOCTb, IIOTCHINAIbHAS SHEPTUS TeJIa, TIOHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM, MOTEHIMANbHAS DHEPTUsl CXKATOW MPYKUHBI, KHHETHYECKas SHEPrus,
MOJIHAST MEXaHWYECKas dHEPTHsl, MEPUOJl U YacToTa KoieOaHWi, Mepuoa MaTeMaTU4ecKoro u
MPY>KUHHOTO MasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTAa TOHA, CKOPOCTh CBETa,
MOKa3aTeNlb MPETOMIICHUSI CPElbl), TIPU OMHMCAHWUU MPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHHSI W CIUHUIBI (DU3WYCCKUX BEIMYUH, HAXOIUTH
(hopMyIIbI, CBS3BIBAIONINE NAaHHYIO (DM3MUECKYI0 BETHYMHY C APYTMMU BEITUYMHAMHU, CTPOUTH
rpaduKN H3yYEHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYUH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SBJICHUS M TMPOIECCHI, WCIONb3Yys 3aKOH
COXPAaHEHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, MPHHIIMII CYIEPIIO3UIIUN CHJI, TIPUHITUTT
oTHOcUTenbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HUMITYJbCa, TEOPEMY O
KHHETUYECKOW SHEePTHH, 3aK0H [ 'yKa, 3akoH bepHyIuH, 3aKOHBI OTPAKCHHS U IPEITOMIICHUS CBETA,
(hopMyIlly TOHKOHN JIMH3BI, TUIAHETAPHYIO MOJIENbh aTOMa, HYKJIOHHYIO MOJEJIb aTOMHOTO sjpa,
3aKOHBI COXpaHEHUs 3apsiIOBOTO M MAacCOBOTO YHCEN MPHU SIICPHBIX PEAKIUSX, MPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;

CTpOUTH (pU3MYECKHEe MOJIENIN PeaTbHBIX 00BEKTOB, MPOLIECCOB U SIBJICHUMN, BBIACIATH TPU
9TOM CYIIECTBEHHBIC M BTOPOCTEIICHHBIC CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBICHUN, IPUMEHSTh
(usnueckue Moaenu Uit 00bsACHEHUST (PU3MUECKUX MPOIIECCOB U PEIeHHs YIeOHBIX 3a1a4;

OOBSCHATH (PU3UUECKHE SBJICHHS, TIPOIECCHl M CBOWCTBA TEJl, B TOM YHCJIC B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peliaTh KaueCTBEHHBIE 3aJlaud, B TOM
qHClIe TPEOYIONINE YUCICHHOTO OIICHUBAHUS XapaKTePHBIX 3HAYCHUH (PHU3UICCKUX BEIIHYWH, TIPU
9TOM BBIOMPATH aJIEKBATHYIO (PU3UYECKYIO MOJIEIb, BBISBIATH IPUUUHHO-CIICACTBEHHBIE CBS3H U



BBICTPAWBATh JIOTUYECKYIO ILIEMOYKY pPacCyXJACHUW M3 2—3 IIaroB ¢ OMOPOM Ha H3y4YEHHbIC
CBOMCTBA (PU3MUECKUX ABJICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEpEHHO pelaTh pacdEéTHBIC 33Jayd MO M3ydaeMbIM TeMaM Kypca (DU3HMKH, BBIOMpas
a/IeKBaTHYI0 (DU3MYECKYI0 MOJIeNb, C HCIOJb30BAaHHUEM 3aKOHOB U (OPMYJ, CBSI3BIBAIOIINX
¢u3nyeckue BETMYMHBI, 3alMCHIBAaTh KPAaTKOE YCIOBHE W pa3BEPHYTOE pEIICHHE 3a7ayH,
BBISIBJISITH HEAOCTAIOIINE WM M30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BHIOOP METOAA pELICHUS
3aJlaud, MCIIOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATH METOAbl AHAJIM3a PpPa3MEPHOCTEH,
WCIOJIb30BaTh rpaUueckue METOAbl pelleHUus 3ajJad, MPOBOAUTH MaTeMaTUYecKHe
peoOpa3oBaHusl U PACUEThl, OLIEHUBATh PEATUCTUYHOCTh MOJTYUYEHHOTO 3HAUYEHUS (PU3UUECKOM
BEJIMYMHBI U OIpPENEIsITh Pa3MEPHOCTh (PU3MUECKON BETUYMHBI, MOTYYEHHONW IpPU PEIIEeHUU
3a/1a4u;

pacrno3HaBaTh MpoOIeMbl, KOTOPHIE MOKHO PELIUTh P MOMOIIU (PU3NUECKUX METOJOB, U
Ipe/ularaTb OPUEHTUPOBOUHBIA CHOCOO peIIeHus, B ONUCAHUU HCCIEIOBaHUS paclo3HaBaTh
IIPOBEPSIEMOE MPENINOJNI0KEHUE (TUIIOTE3Yy), OLIEHHWBATH IPABWIBHOCTH IOPSIKA IPOBEICHUS
WCCIIEIOBaHMS, UHTEPIPETUPOBATH MOYUYEHHBIN pe3yNbTaT;

IIPOBOJIUTH OIIBITHI IO HAOMIONEHHUIO (PU3MYECKHUX SIBICHUH WM (PU3NYECKUX CBOMCTB TN
(u3yueHue BTOporo 3akoHa HBIOTOHa, 3aKOHAa COXpaHEHUS DHEPIrHH, 3aKOHA COXpPaHEHHS
HMITYJIbCA, IEHCTBHE 3aKOHA bEepHY UM U BOSHUKHOBEHUE IIOJbEMHOM CHUIIBI KPbLIa, 3aBUCUMOCTh
nepuoja KoieGaHWil MPYXKUHHOTO MasTHHKa OT MacChl Tpy3a M KECTKOCTU TMPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYJIbl MAJbIX KOJICOAHUH, MPSAMOJIMHEHHOE PAaCIpOCTpaHEHUE CBETa,
paszioxkeHue Oenoro cBera B CHEKTpP, M3YYEHHE CBOMCTB M300pakeHHs B IJIOCKOM 3€pKajie U
CBOWCTB M300paXeHHUs IpeAMETa B cCOOMparolel InH3e, HaOJII0IeHHE CIUIOIIHBIX U JTMHEHYaThIX
CIEKTPOB U3ITyUeHHUs): HOPMYIUPOBATH MPOBEPSIEMOE MPEOJIOKEHUE (TUTIOTE3Y) O BO3MOKHBIX
pe3yibTaTtax HaONIOJICHUH, CaMOCTOSTENbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa
000pyI0BaHUs, OIMCHIBATh X0 OMbBITa U (POPMYITHPOBATH BHIBOIBI;

MPOBOAUTH MPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIpeeTIsisl CpeiHee 3HAaUCHUE
U3MEpSEMOM BEIUMYMHBI M ONpPENEINisAs IOTPEIIHOCTh pe3yJIbTaTOB MPSMBIX H3MEPEHMIH,
000CHOBBIBAThH BHIOOP CrIoc00a M3MepeHus (M3MEPUTEIIBHOTO MprUoopa);

IPOBOJUTH KOCBEHHBIE N3MEPEHHs (PH3HMUECKUX BEIUYHH (CPEAHSSI CKOPOCTh U YCKOPEHUE
TeJa MpU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOJHOIO MafeHUs, KECTKOCTh MPYKUHBI,
KOd((UIUEHT TPEHUS! CKOJBKEHUS, MeXaHudeckas paboTa W MOIIHOCTh, YacCTOTa W MEPHOJ
Kojie0aHUI MaTeMaTUYecKoro W MpyKUHHOTO MasiTHUKOB, (POKYCHOE paccTOSTHHUE COOMparoeit
JIMH3BI ¥ €€ ONITUYECKast CHIIa, PATUOAKTHUBHBIN (JOH) C UCTIOTB30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
pruOOpPOB: 00OCHOBBIBATH BHIOOP METO/1a U3MEPEHUS, INIAHUPOBATh U3MEPEHUS, CAMOCTOSATEIIHHO
coOUpaTh PKCIEPUMEHTANBHYIO YCTAaHOBKY, BBIUMCIISITh 3HAYCHHE BEIMUYMHBI U aHATU3UPOBATH
IIOJIy4E€HHBIE PE3YyJIbTaThl, OLIEHNUBAsI IOIPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUI;

IPOBOAMUTH JKCHEPUMEHTANbHBIE HCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH
(3aBUCUMOCTb IIYTHU OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBUKEHHM 0€3 HadaJbHOIl CKOPOCTH,
3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBXKEHHS OT CHJIbI HOPMAJILHOTO JaBJICHMsI, Ieproia KoueOaHui
MaTeMaTHYeCKOTr0 MAasiTHUKA OT JJIMHBI HUTH, ONpPENEICHUE YCKOPEHHUS CBOOOJHOTO IaJCHHUS,
WCCIIeIOBaHNE W3MEHEHHUS BEJIMYMHbBI U HANPaBJIEHUS] UHIYKIIMOHHOTO TOKA, 3aBUCHMOCTb yTjia
OTpaXEHUs CBETa OT yIJa MaJeHMs], yrja INpeJoMIIEHUs OT yIja INaJeHHs CBETOBOIO JIyua,
HCCIIeIOBaHUE TPEKOB: U3MEPEHUE IHEPTHH YaCTHUI[BI IO TOPMO3HOMY IyTH (110 hoTorpadusim)):
COBMECTHO C yuuTeneM (OopMyJIHpOBaTh 33qadyy M THUIOTE3y HCCIEIOBAHUS, CaMOCTOSATEIBHO
IJIAaHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
MIPE/ICTaBIIATh MOMYyYEHHBIC 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TaOMUIl U rpaduxos,
OLICHUBATh MOTPEIIHOCTH, J€JIaTh BBIBOJIBI 10 pE3yJIbTaTaM HCCIEIOBAHNUS;

co0ro1aTh MpaBuiia 6€30M1acHOTO TpyAa Ipu paboTe ¢ 1ab0paTOPHBIM 00OPYIOBAHHUEM;



XapaKTepU30BaTh MPUHITUITBI JEHCTBUS U3YYCHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB C OMOPON Ha MX OMHMCAHHs (B TOM 4YMCIE: CIHMJIOMETp, NaTYUKU
MIOJIOKEHHSI, PACCTOSHUST M YCKOPEHHs, pakera, 3XOJOT, OYKH, IEPHCKOM, QoToamnmapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBOJIbl, CIEKTPOCKOIN, TO3MMETp, KaMepa BuibcoHa),
UCTIOJNB3ys 3HAHUS O CBOWCTBAaX (DM3WYECKUX SIBICHUH M HEoOXOoIuMble (QHU3NUECKUe
3aKOHOMEPHOCTH, MCIIOJIb30BaTh CXEMbl M CXEMATUYHBIC PUCYHKH H3YyUYEHHBIX TEXHHYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTMYECKHX MPOIIECCOB MPHU PEUICHUH y4eOHO-
MIPAKTUYECKUX 3a]1a4, ONTHYECKHE CXEMBI AJIs MOCTPOEHUS U300paKeHUH B IJIOCKOM 3epKajie U
coOuparoIei JIMH3E;

MPUBOJUTH MpUMEpPbl (HaXOAUTh HHGMOpPMALMIO O MpUMEpax) MHPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHOM KU3HU Uil oOecriedeHus 0e301macHOCTH
npu oOpamieHHH ¢ TpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3IIOPOBBSI H
COOJTIIOJIEHHS] HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKpY Karollei cpene;

OCYIIECTBIISATh MOUCK wuH(popMarmu  ¢usmyeckoro coaepkanusi B MHTepHere,
CaMOCTOSITENILHO (POPMYIHPYS IOUCKOBBIH 3aMpoC, HAXOAUTD ITYTH ONPEAEIEHUs TI0CTOBEPHOCTH
MOJTy4YeHHOH MH(pOpMAIK HAa OCHOBE MMEIOIINXCS 3HAHUH U JIOTIOJHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IPU BBIOJHEHUH Y4YEOHBIX 3aJlaHMil Hay4HO-TOMYJSIPHYIO JINTEpaTypy
(U3NYECKOTO COMEepXKaHUA, CIPABOYHbIE MaTepHalbl, pecypchl cetn VHTepHeT, BiaueTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3zoBaHMs HMH(OpMAlMM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIEHHSI Ha OCHOBE MH(OpMAINH 13
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO COJEpXKaHMs, MyOIMYHO MPEJICTaBIATh PEe3yJIbTaThl
MPOEKTHONH WJIM HCCIIEOBATEIIbCKOM JICATEIFHOCTH IPH 3TOM TPAMOTHO HCIOJIh30BATh
M3YyYEHHBIN MOHATUHHBIN anmapaTr U3y4aeMoro paszena (GU3MKU M COMPOBOXKAATH BBHICTYIUICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB.



COJEPKAHUE OBYYEHUSA

Pa3gen 1. ®u3nka u eé posib B IO3HAHUM OKPY:KAI0IIEro MUpa.

®du3nka — HayKa O mpupoe. SIBIeHUs IPUPOIBI (ITEMEHTHI COIEPKAHUS, BKIIOYAIONINE MEKIIPEAMETHBIE CBs3M). Dusnueckue sBIeHUs:
MCXaHUYCCKUC, TCIJIOBBIC, DJICKTPUICCKHUEC, MAIrHUTHBIC, CBCTOBLIC, 3BYKOBEIC.

Ouznyeckre BenuuuHbl. PazmepHocTs. Enununel gusndyeckux BenuuyuH. M3mepenue Qusmyeckux BeNWYUH. DTanoHbl. Dusnyeckue
npubopel. llena nenenms. [lorpemHocte w3Mepenuit. [IpaBmima Oe3omacHoro Tpyaa mpu paboTe ¢ J1abopaTOpHBIM 00OpYIOBaHUEM.
MexnyHapoaHas cuctema equHull. [lepeBoa BHecuCTeMHBIX enuHuI B eauHuibl CH.

Kak ¢u3uka u gpyrue ecTecTBEHHBIE HAyKH M3Y4aroT Nmpupojy. EcTecTBeHHO-HAy4YHBIN METOJ MO3HAHUS: HAOIIOAEHUE, OCTAaHOBKA

Hay4YHOTO BOIIPOCA, BBIIBM)KCHHUE THIIOTE3, YKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00BsICHEHNE HaOmogaeMoro sBieHus. Onucanue Gu3nIecKux
SIBIICHUU C IOMOIILLIO MOJENIEH.

emoncmpayuu.
Mexanuyeckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUSI.

duznyeckure NpudOPsI U MPOoIeIypa NIPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LU(POBBIM IPUOOPOM.
Jlabopamopnusie padomut u onvimel.

Omnpenenenre HeHb! ASIEHUS Kbl H3MEPUTEIBHOTO pHoopa.

N3mepenue pacCTosHUM.

N3mepenne miomaau u 00bémMa. MeTos najieTk.

N3mepenue BpeMeHu.

N3mepenune 00bE€Ma KUAKOCTH U TBEPAOTO TEINA.

Omnpenenenre pa3MepoB MalbIX Tell. MeTo psaoB.

HpOBGI[eHI/Ie HCCIICAOBAaHMS IO IMTPOBEPKE 'MIIOTE3bI: NAJIbHOCTH moyera [rapuvka, NynmeHHOro ropu30HTaJIbHO, TEM 6OJIBIJ_IG, yeM OO0JIbIIe
BEICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHHHU BellecTBA.

CTpO@HI/Ie BCIIIECTBA. aTOMBI U MOJ'[eKy.]'II)I, nux pasMepLI " MAcCCBI. OHI)ITI)I, JOKa3bIBAKOIIINUC )II/ICerTHOC CTpOCHI/Ie BCIICCTBA.

JIBuxenne dacTul] BemiecTBa. CBsS3b CKOPOCTH JBMKEHHS dYacTUIl ¢ Temmeparypoid. bpoyHoBckoe naBuxenue. [Iuddyzus.
BzanmopeiicTBHe YacTHI] BELIECTBA: IPUTSHKEHUE U OTTAJIKHUBAHHUE.

AI‘pel"aTHBIe COCTOsIHUA BCHICCTBA: CTPOCHUC I'a30B, JKHIKOCTEH U TBép,Z[LIX (KpI/ICTaJ'IJ'II/I‘leCKI/IX) Ten. B3aumMocBs3b MCKIOY CBOMCTBaMH

BEILIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysun.
HaGmoienue siBieHuid, 00BACHIIONNXCS MIPUTSKEHUEM WIIA OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.



Jlabopamopnuie padbomul u onvimol.

OreHka quaMeTpa aToMa METOIOM PsAJIOB (C UCHOIb30BaHUEM (oTorpaduii).

OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBu:xeHne u B3auMo/ieiicTBHE TeJl.

Mexanunueckoe nBuxkeHue. [lytb u mepememienue. PaBHomepHOe U HepaBHOMepHOe nBHKeHHE. CBOOOJHOE MaJeHUE Kak MpHUMep
HepaBHOMEpHOro ABukeHUs Tel1. CkopocTh. CpeaHssi CKOPOCTh IPU HEPABHOMEPHOM JBUKEHUH. Pacy€r myTH 1 BpeMeHH JIBUKEHUSI.

I'paduku 3aBHUCHUMOCTEH BETMYMH, OMUCHIBAIOMIMX JBIKeHUE. OO0mMe NOHATUS 00 OTHOCUTENBHOCTH NBIKeHUs. ClI0KEeHHe CKOpOCTei
JUIS TeJl, ABYOKYIIMXCS TapajliebHO.

SlBnenne uHepnuu. 3aKOH WHEpUMH. B3anmonelcTBHE Tel Kak MpUYMHA M3MEHEHUs CKOPOCTH JBM)KEHUs Ten. Macca kak mepa
WHEPTHOCTH Tella B TMOCTYNaTeNbHOM JBWXeHUHU. IlmoTHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHUIIE 00bEMa
BemecTsa. CmecH U cruiaBbl. [10BepXHOCTHAS U IMHEHHAS IUNIOTHOCTb.

Cuiia Kak xapakTepHuCcTHKa B3auMoaencTBus ten. Cuia ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ mOMOIIbIO JUHaMOMeETpa. SIBneHue
TATOTEHUS U cuia TsokecT. Cuila TsbKeCTH Ha Jpyrux miaHetax. Bec tena. HeBecomocTs. CrioskeHue cujl, HalpaBJIe€HHBIX [0 OJTHOM IPSIMOM.
PaBnopelicTByromas cuil. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHUE M0KOos, BA3Koe TpeHue. TpeHue B Ipupoae U TEXHUKE.

emoncmpayuu.

Habmoienue MexaHu4ecKkoro JBUKECHUS Tea.

N3mepenune ckopocTu IpsIMOIMHENHOTO ABUKEHHUS.

Habntoienue siBleHUs HHEPIIUH.

Habuntoienne n3MeHeHus: CKOpoCcTH TP B3aUMOJICHCTBUU TEIl.

CpaBHeHME Macc 110 B3aUMOJICUCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOH.

Jlabopamopnuie pabomel u onvimat.

OmnpeneneHrne CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIIapHKa B KUAKOCTH, MOJIETTH 3JICKTPUYECKOT0 aBTOMOOUJIS U TaK Jlajiee).

Omnpenenenre cpeHel CKOPOCTH CKOJIbKEHHUs OpycKa WK [IapuKa MO0 HAKIIOHHOW MJIIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPIOTO TENA.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUS (IepopMalii) NPpy>KUHbI OT MPUITOKEHHON CUIIBI.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUSI OT CUJIbI JaBJICHUSI U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, :KMAKOCTel U I'a3oB.

Hasnenue. Cuna naBienusi. CnocoObl yMEHBIIEHUS U YBEIHUEHUs aBieHus. JlaBnenue raza. 3aBUCUMOCTD JIaBJICHHs Ta3a OT 00bEéMa U
temnepatypsl. [lepenada naBiaeHust TBEpABIMU TEJIAMU, )KUJIKOCTSIMU U razamu. 3akoH Ilackans. [IlHeBMaTnyeckre MalIiHblI.

3aBUCHUMOCTbH JaBIICHUS KUAKOCTU OT MIyOHHBI OTrpy>keHus. [ uapocrarnueckuit napagokc. CooOmaromuecs cocyasl. ['uapaBnuyeckue
MexaHMU3Mbl. Mcnoabp30BaHuE BBICOKUX JIABJICHUI B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOICTBO BOAOIPOBOAA.



AtMmocdepa 3emau u aTMocdepHoe aaBiieHue. [I[pudunHbl cynecTBoBanus Bo3aAyIIHON o6onouku 3emin. Onbit Toppuuenu. M3mepenue
aTMOC(epHOro JaBlieHHs. 3aBUCUMOCTb aTMOC(HEPHOTo AaBJICHUS OT BBICOTHI Haj ypoBHeM Mops. [IpuGopsl s u3MepeHus aTMocpepHoro
JTABJICHUS.

JleiicTBHe XUAKOCTH M raza Ha MOTPYyXKEHHOE B HHUX Telo. BrlTankuBaromias (apxumenoBa) cuia. 3akoH Apxumena. YcCIOBUE
BO3HHUKHOBEHUS BBITAJIKMBAIOILIEH (apX1UMeI0BOI) CHIlbl, oATekanue. [napanue ten. BozayxomnnaBanue.

emoncmpayuu.

3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBhI.

[lepenaua naBneHUs KUIKOCTHIO U Fa30M.

Coobmaromumecst Cocybl.

I'mapaBnuueckuit mpecc.

[IposiBnenue neicTBus aTMOC(HEPHOTO TaBICHHUS.

Cudon.

3aBHCUMOCTh BBITAJIKUBAIOUIECH CHIIBI OT 00BbEMA MOTPY>KEHHON B )KUKOCTh YACTH TeJa U IIIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBanys TeI: INIABAHUE WIIN TIOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOLIEHMS INIOTHOCTEH TENa U )KUJIKOCTH.

Jlabopamopuovie pabomut u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTpyKEHHOM B KUIKOCTh YaCTH TeJa.

Omnpenenenre BITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEN Ha TEIO, OTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILEH CUJIbL, JEHCTBYIOILEH Ha TEJO B )KUJIKOCTH, OT MacChl Tea.

OnepIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B JKMJKOCTH, OT 00bEMa MOrpyKEHHOU B
YKUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH KUJKOCTH.

KoHcTpyupoBaHnue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONPEIENIeHUE €€ IPy3010IbEMHOCTH.

Pasznen 5. PaGora u MOIIHOCTb. DHEprus.

Mexanunueckasi paboTa Juisi CHJI, HallPaBJICHHBIX BJOJIb JMHUU TIepeMenieHns. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJOK, MOJUCHACT, HAKIOHHAs TJIOCKOCTh, HOKHUYHBIA MexaHu3M. MomeHT cuibl. PaBHOBecue
poruara. [IpaBusio momenToB. [IpuMeneHne npaBuiIa paBHOBECHS pbluara K 010Ky. «3o010Toe nmpaBuiio» Mexanuku. KI1J] mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpalienre oqHOro Bujja MEXaHMUECKOM YHEPTUU B APYroil. 3aKOH
COXPAHEHUS U IMPEBPAIIECHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimel.

HccenenoBanue ycnoBuil paBHOBECUs pblyara.



N3mepenne KII/] HakTOHHOM MIOCKOCTH.

W3yuenue npaBuiia pelyara Jyis MOJABUKHOTO M HEMOJBM)KHOTO OJIOKOB.

Omnpenenenne KII/ mogBu’HOro v HENOIBUKHOTO OJIOKA.

Omnpenenenre paboTsl CUIIBI YIIPYTOCTH NPH NMOABEME I'PY30B IIPH MOMOILHU MOABHKHOTO OJI0Ka.
N3yuenune 3aK0HA COXpPAHEHUS MEXAHUYECKOW SHEPIUU.

Pa3aen 6. TenjioBble siBJICHHS.

OCHOBHBIE TIOJIO)KCHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHH CTPOCHHS BemiecTBa. Macca M pa3Mepbl aTOMOB W MOJIeKyJ. OTBITHI,
MMOATBCPIKAAIOIIUEC OCHOBHBIC ITOJIOKCHU A MOHGKyJISIpHO-KHHGTPI‘-IGCKOﬁ TCOpHU.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpuctammuyueckue u amopdubie Tena. ['pader — HOBBIM MaTepua
JIJId HOBBIX TEXHOJIOTUN. TeXHOIOruun MOJIYUYCHHUA UCKYCCTBCHHBIX aJIMa30B. OGLSICHGHI/IG CBOWCTB Ia3o0B, )KI/I,[[KOCTeﬁ 158 TBépI[BIX TCJI HA OCHOBC
MTOJIOYKEHU I MOJICKYJIIPHO-KHHETUUYECKON Teopuu. [IoBepXHOCTHOE HATSDKEHHE, CMauYMBaHKE, KaMMUIAPHBIC SBJICHHS. TeIIoBOE pacIiupeHne U
cKatue. 3aBUCUMOCTD JJaBJICHHS ra3a oT 00bEMa, TeMIIepaTyphl.

Temneparypa. CBsi3b TeMIiepaTypbl CO CpeHEN KHHETUUECKON YHEPTUEH TETIOBOTO JABMIKEHUS YacTHIl. TeMIiepaTypHbIe IIKabI.

Buytpennsist sHeprusi. CrniocoObl M3MEHEHUsT BHYTPEHHEW JHEpPTrHM: TEIUlonepeaaya U COBeplIeHHe paboThl. Bumel Temnmomepenauu:
TCIIOMPOBOAHOCTE, KOHBCKI WA, U3JTYUCHHUC. BI/II[I)I TCTIONICpEaavur B IIPpUPOAC U TCXHUKE. H€06paTI/IMOCTI) TCIJIOBBIX IMPOLECCOB.

KomnuecTBo TermnoTsl. Y nenpHas TEIIOEMKOCTh BelecTBa. Ternaoo0MeH U TeI1oBoe paBHOBecHe. 3akoH HeloTroHa-Puxmana. YpaBHeHue
TEIIOBOro OajaHca.

[TnaBneHue U OTBEpIEBaHKE KPUCTAIMYCCKUX BEIICCTB. Y IelIbHAs TeIIoTa riaBieHus. [lapoobpa3oBanue u koHaeHcamus. Mcnapenue.
Kumnienue. VYpaenpHas Temiiora mapooOpa3oBaHWs. 3aBUCHMOCTh TEMIEpaTypbl KUIEHHS OT aTMoc(hepHOro naBieHusi. HacwlmieHHbId u
HEHACHIIICHHBIN Map. BaakHOCTh BO3ayXa.

9H€pFI/IH TOIIJIMBA. Y,ueana;I TCIIJIOTA CrOpaHus.

[Tpunnumne! padots! TemioBbiX aurateneit. KI1J[ TenmoBoro npurarens. TemmoBbie IBUTaTE N U 3alIUTa OKPY KatoImen cpeapl. TermmoBbie
NOTCPHU B TCINIOCCTAX.

3aKoH COXpPAaHCHUS U MMPEBPAIICHHA SHEPTHUU B MEXAHUYCCKUX W TCIIJIOBBIX IMPOLECCaX.

Jemoncmpavyuu.

Hab6mronenne OpoyHOBCKOTO JBMIKEHUS.

Hab6monenue nuddysun.

Ha6J'II-OZI€HI/I€ SIBJIICHUU MOBEPXHOCTHOT'O HATSIXKCHU A, CMAaUYMBAaHUA U KAITUJIJIAPHBIX SIBJICHUHN.

Hab:mroneHue TeninoBoro paciimpeHus Tel.

N3menenue JaBJICHHA ra3a Ipu UBMCHCHHUU O6’béMa N HarpC€BaHWH UJIN OXJIAKIACHHU.

[IpaBuiia u3MepeHus TeMneparypsbl.

Buael rerionepenayu.



OxJaxieHue npy COBEPLICHUH paOOTHI.

HarpeBanue npu coBepiieHH paO0Thl BHEIITHUMHU CHIIAMHU.

CpaBHeHuE TEMI0EMKOCTEN pa3INUYHbIX BELLECTB.

Habmonenue xuneHus.

Habuntoienue nocrostHcTBa TeMIEpaTyphl PHU IUIABJICHUU.

Mogenu TemIoOBEIX ABUTATEICH.

Jlabopamopuosie pabomut u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbIThI 10 BBIpAIIMBAaHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.

N3mepenne temneparypsl TPy HOMOLIH KUAKOCTHOIO TEPMOMETPA U 1aTYUKA TEMIIEPATYPBhI.

OnbITH IO HAOTIOIEHHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U TBEPABIX TEII.

Omnpenenenre AaBiieHUs: BO3yxa B Oa/sIOHE MIIPHULIA.

HccnenoBanue 3aBUCUMOCTH JaBJICHUS BO3yXa OT €ro 00bEMa U TeMIIepaTyphbl.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTMHBI CTOJIOMKA KHUAKOCTU B TEPMOMETPUUYECKON TPYOKE OT TeMIEepaTyphbl.

Habnronenue u3mMeHeHus BHyTPEHHEH SHEpruu Teja B pe3yJIbTare TeIlonepeiau U paboThl BHEIIHUX CHIL.

UccnenoBanue sBieHns Tem10o0MeHa MpU CMEIMBAHUU XOJIOIHOM U ropsiuel BOABI.

Omnpenenenre KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOH MPHU TEINIOOOMEHE C HArPEThIM METAJUTMUECKUM LIUITUHAPOM.

Omnpenenenre MOITHOCTH TEIUIOBBIX NOTeph (3aKoH HpioToHa-Pruxmana).

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca MCapeHusl.

Ornpenenenre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

Omnpenenenue yienbHON TEMIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JjekTpuyeckre U MAarHUTHbIE SIBJICHUS.

Onexrpusanus Tea. [[Ba poaa anekTpuueckux 3apsaaoB. BzanMonelictBue 3apspkeHHBIX Tell. 3akoH KynoHa.

Onektpuueckoe mnose. Hanpssk€HHOCTh anekTpudeckoro mnosid. [IpuHIMN cynepno3uuuu 3ieKTpUdYeckuX Moisied (Ha KadyeCTBEHHOM
YpOBHE).

Hocurenn »snekTpuueckux 3apsmoB. OJEMEHTapHBIM 3ieKkTpuuecknid 3apsa. Crtpoenme aroma. [IpoBOAHMKH, IUAJIEKTPUKH U
MIOJIyIIPOBOJAHUKH. 3aKOH COXPaHEHMsI DJIEKTPUUECKOTO 3aps/ia.

DIIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOT0 TOKA. VICTOUHUKHM MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKA
(TernoBoe, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKHI TOK B METAJUIAX, )KUJKOCTIX U razax.

Onexrpuueckas 1enb. Cuia Toka. DIEKTPUUYECKOe HaNpsKeHUue. AMIEpPMETP U BOJIBTMETP B LIEMH MOCTOSHHOTO ToKa. COlpoTUBIEHUE
NPOBOJIHUKA. YJIENbHOE CONpPOTHUBIEHHE BemiecTBa. 3akoH Oma ansg yvactka uenu. IlocienoBarenbHoe M mapajuiesIbHOE COEAMHEHUE



npoBogHNKOB. DJIC B 1enu nocTosHHOro Toka. 3akoH Oma juia nonHoil uenu. [IpaBuna Kupxroga. Pacuér mpocThix 37aeKTpUUYECKUX Lienei.
Henunelinbie 3J1eMEHTHI.

Pa6ota u MOUTHOCTB 3JEKTPUUYECKOro ToKa. 3akoH [xoyinsg-Jlenna. DaexTpuyeckue Henu U noTpeOuTeNu IeKTPUIECKOW SHEPTUH B OBITY.
KopoTtkoe 3ambIkanue.

[TocrosiHABIC MarHUTHL. B3anMoielicTBHE MTOCTOSHHBIX MarHUTOB. MaruuTHoe 1oJjie. MarHuTHOE 1ojie 3eMIIM B €T0 3HAYCHHE IS )KU3HH
Ha 3emyie. OnbIT Dpcrena. MarHUTHOE MoJIe AJEKTprudeckoro toka. OmbeIT Amiepa. [IpuMeHeHne 3JIeKTpOMarHuToB B TexHUKE. JleiicTBue
MarHMTHOTO TIOJIsi Ha MPOBOJAHMK ¢ TOokKoM. Cuia Amrepa W omnpejaelieHHe €€ HampaBJieHHUs. DJEKTPOJBUTATENb IMOCTOSHHOTO TOKA.
Hcnonb3oBanue 31EKTpOABUTaTENEH B TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SABneHue smekrpoMarauTHoM uHaykuu. [Ipasuno Jlenma. Dnexrporeneparop. CrnocoObl MOTyUYEHUs IIEKTPUIECKOM
SHEPTruH. DJEKTPOCTAHIIMU HAa BO300OHOBIISIEMBIX HWCTOYHHMKAX YHEPTHH. DKOJOTHUECKHE TMPOOIEMBbl dHEPreTUKH. TOIUTMBHBIC SJIEMEHTHI U
AIEKTPOMOOHIIH.

emoncmpayuu.

DJeKTpu3alus Tel.

JIBa pojia 2JIEKTPUUECKHX 3aps/I0B U B3aUMOJCHCTBUE 3aPSIKEHHBIX TEJ.

YCTpoUCTBO U JENCTBUE 3JIEKTPOCKOIIA.

DnexTpocTaTuyeckas UHAYKIIHS.

3aKOH COXpaHEHUS DJICKTPUUYECKUX 3apsiIOB.

MopenupoBaHu€e CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO MO C TOMOIIBI0 OYMaKHBIX CYJITAaHOB.

[IpoBOHUKY U TUDTICKTPUKH.

HCTOYHNKY MOCTOSTHHOTO TOKA.

JlelicTBUSA 2JIEKTPUYECKOTO TOKA.

DNEKTPUUECKUH TOK B JKUJKOCTH.

I"a3oBbIit pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

H3mepenue 37eKTpUYecKoro HAMPSIKEHUS BOJTBTMETPOM.

Peocrar u marazus conpOTUBIEHUN.

BzaumopeicTBrE MOCTOSTHHBIX MAarHUTOB.

MogenupoBaHr€ HEBO3MOKHOCTH Pa3esIeHUs] MOJI0COB MarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarnuTtHoe 1oJie ToKa. JIEeKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TOJISl HAa MPOBOJIHUK C TOKOM.

DIIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.



Onpitel Dapanes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomel u onvimol.

OnbITHI 1O HAOTIOJCHUIO SJIEKTPU3AIUU Tell TIPU COPUKOCHOBEHUHU U MHTyKIUEH.

HccnenoBanue qeiicTBUS 3J€KTPUUECKOIO MOJIS HA MPOBOJAHUKU U JUDJIEKTPUKH.

COopka u ucrbITaHUE SJIEKTPUUECKOH 1eTH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, IPOTEKAIOIIET0 YEPE3 PE3UCTOP, OT HAPSKEHUS HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.
OMnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb IEKTPUYECKOTO COMPOTUBIICHUS TPOBOAHHUKA OT €T0 JJIMHBI, IJIOL[aIN TOMEPEUHOT0 CEUEHUS

U MaTepuaa.

Omnpenenenre yienbHOrO COMPOTUBIICHUS TPOBOJHHKA.

[IpoBepka npaBuiia CI0KEHHSI HAIIPSHKEHUH MTPH [1OCJIE0BATEILHOM COEIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka npaBuiia Ajsi CUIIBI TOKA IIPU MapajljieIbHOM COSAMHEHUH PE3UCTOPOB.

Omnpenenenne 3/1C 1 BHyTpEHHETO CONIPOTUBIIEHHS HCTOUHUKA TOKa.

[Iposepka npasus Kupxroda.

IIpoBepka BeinonHeHUs: 3aKkoHa OMa 1151 IOJIHOM LIETIH.

N3ydeHne BonbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX AJIEMEHTOB (JIaMIIbl HAaKaIMBaHUS WK OJYTPOBOJHUKOBOTO IM0/1A).
Omnpenenenue pabOThI NEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTop.

Omnpenenenre MOITHOCTH JIEKTPUIECKOTO TOKA, BBIIEIIEMOI Ha PE3UCTOpE.

Omnpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB MPHU X 00BEANHEHUHU U Pa3ICIICHUH.

HccnenoBanue AeiCTBUS 3JIEKTPUUECKOIO TOKa HA MAarHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTyIIKHA C TOKOM M MarHuTa OT CHJIBI M HaIllPaBJICHUs TOKa B KaTYIIKe

U OT HAJIM4uA (OTCYTCTBHS) CEpACUHHMKA B KATYIIKE.

TOKa.

N3ydenue neicTBUS MArHUTHOTO TOJI HA MPOBOJIHUK C TOKOM.

KoHncTpyupoBanue u n3ydeHue padoThl AIEKTPOJABUTATEINS.

Nsmepenne KIIJI anmekTpoaBUTaTeIbHON yCTaHOBKH.

OnBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIMH: UCCIEA0OBAHNE U3MEHEHNU M 3HAUEHUS U HAIIPABJICHUS] UHIyKIIHOHHOTO

Paszngen 8. Mexanunuyeckue siBJICHUS.
Mexannyeckoe ABWKeHHE. MarepuanpHas Touka. CrocoObl ONMHMCAHWS MEXaHWYECKOTO JIBWXKCHMs: TaOJMYHBIN, Tpadudeckuid,

aHaymTuueckuii. Cucrema orcuéra. OTHOCUTEIBEHOCTE MEXaHUYECKOTO JABHXCHUA.



BexTopHble BeIMUNHBI, OTIEpallii C BEKTOpaMH, IPOEKINH BeKTopa. Paguyc-BexkTop MaTepuanbHONU TOYKU, IEPEMEIICHNE Ha TNIOCKOCTH.
PaBHOMepHOE mpsMonuHEHOEe nBMkEeHHE. HepaBHOMepHOe mpsiMonuHeilHOe nBHkeHHE. CpenHsAs W MIHOBEHHAs CKOpPOCTb Tena IpHU
HEpPaBHOMEPHOM JBH)KEHUU.

Yckopenue. PaBHOyCKOpeHHOE MPSMONIMHEHHOE IBUKEHHE. Y CKOpeHne cBo0oAHoro najaenus. Oneitel ["anumnes.

I'paduueckast UHTEpIIPETAIHS YCKOPEHHSI, CKOPOCTH, IPOUJICHHOTO ITyTH U TIEPEMEIICHUS TSI TPSIMOJIMHEHHOTO ABMKEHHSL.

JIBuxkeHue Tena, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY.

JIBuxKeHue 1o OKpY>KHOCTH. JIMHEHasi cCKOpoCTh, YIJIoBasi CKOPOCTb, MEPUOJI U 4acTOTa OOpallleHusl TP PaBHOMEPHOM JIBUJKEHUU I10
OKpYKHOCTH. CKOPOCTh U YCKOPEHHUE MPH IBHKEHHUH 110 OKPYKHOCTH.

Bexkrop cunel. PaBHozelcTByOIIas CUiIa.

[Tepssiii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tpetuii 3akon HetoTona. [IpuHuun cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJa TPEHUS CKOJIBKEHUS, CHIIa TPEHUS TTOKOs, IpyTrue BUbI TpeHus. KoapduimenT tpeHus.

JIBU>KEHHE TeJ MO OKPY>KHOCTH O IEHCTBUEM HECKOJIBKUX CHIL

3akoH bepHymnu u nogbéMHas cuina Kpbula. COBpEMEHHBIE JIETATENIBHBIE allapaTsl, CyJa Ha IOJBOJHBIX KPBUIbSAX, AHTUKPBUIO Ha
CKOPOCTHBIX aBTOMOOWJISX. JIBHKEHHE MT0€3/1a HAa MarHUTHOM MOAyIIKE.

Cuna Ts5KeCTH M 3aKOH BCEMUPHOTO TATOTEHHUs. JIBMKEHHE TNl BOKPYT IT'PaBUTALMOHHOIO LIEHTPa (B TOM 4Mcie IaHeT BOKpyT CoiHIa).
[lepBast kocMuueckasi CkopocTb. HeBecoMoCTh U eperpys3KH.

PaBHOBecue maTtepuanbHON TOUKU. AOGCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKpPeriEHHOM OChlo BpamieHus. MOMeHT
cuibl. LleHTp TsxecTH.

Nmnynec tena. M3menenne ummyinbca. MMmynbe cuiibl. YOpyroe U HEYNpyroe B3auMoJeiicTBHE. 3aKOHBI U3MEHEHHUS U COXPaHECHUS
HUMITyJIbCa. PeakTUBHOE JIBUIKEHHE.
Mexanuueckasi pabota u MOUTHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsizb sHepruu 1 paboTsl. [loTeHnansHas sHeprus Tena,

IIOJHATOrO HAJl IOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEeprys cxaTou npyKkuHbl. Kunetndeckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU.
3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Jemoncmpayuu.

Habnronenne MexaHMYeCKOTO IBIKSHHS Tella OTHOCUTENFHO PAa3HBIX TENl OTCUETA.

CpaBHeHUE MyTel U TPAeKTOPUNA ABMIKEHHS OJHOTO U TOT'O )K€ TeJla OTHOCUTENBHO Pa3HBIX TE OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS PSIMOJTMHEHHOTO ABKEHHSL.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOT'O JABHKCHMS.

Habnronenue nBuKeHuUs Tea 1Mo OKPyKHOCTH.

HaGmonenne MexaHn4ecKuX SIBICHUH, TPOUCXOAAIINX B cHcTeMe oTcuéTa «Tenekkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH
OTHOCHUTENILHO KaOMHeTa (PU3HUKH.

H8.6J'II-OI[6HI/IC PaBHOBCCHA TCII, CBO6OI[HOFO naacHus, KoJIe0aHUs MasATHUKA B HHCPHOUAJIbHBIX CUCTCMAX KaK IMOATBCPKACHUC IIPpUHIHUIIA
OTHOCHUTCIBHOCTH.



3aBUCHMOCTh YCKOPECHHS TeJa OT €r0 MAacChl M JCHCTBYIOIIEH Ha HETO CHJIBL.

Habmtoienue paBeHcTBa CHIT TIPH B3aUMOJICHCTBUU Tell.

N3meHenune Beca Tena npu yCKOPSHHOM JIBUKCHHH.

[epenaya nmMirybca Mpu B3aMMOJICHCTBHA TEll.

[TpeoOpazoBaHus SHEPTUU TIPU B3AMMOJICHCTBHUH TEJL.

CoxpaHeHue UMITyJIbCa TP a0COIIOTHO HEYITPYTOM B3aUMOICHCTBUH.

CoxpaHeHHE UMITYJIbCA TIPH YIIPYTOM B3aHMOICHCTBHH.

HabnroneHne peakTHBHOTO JABYKEHHUSL.

CoxpaHeHue SHepTruu Ipu CBOOOHOM Ta/ICHUH.

CoxpaHeHUe SHEPTHH MIPH ABMKEHUH TEJIa IO JCHCTBUEM MPYKUHBI.

Jlabopamopusie padomut u onvimel.

KoHcTpynpoBanue Tpakrta sl pa3roHa U JajJbHEUIIEro paBHOMEPHOTO JBM)KCHUS IAPUKA WIIN TEICKKH.

Omnpenenenue cpeqHel CKOPOCTU CKOJIbKEHUsSI OpyCcKa WK JBUKESHHUS IIapUKa 10 HAKIIOHHOW MIIOCKOCTH.

OmnpenerneHre yCKOPSHHS Tejla MPU PABHOYCKOPEHHOM JIBHYKESHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4YaIbHON CKOPOCTH.

[TpoBepka THIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBMKCHHUH 0€3 HAa4adbHOW CKOPOCTH ITYyTH OTHOCSITCS KaK ST HEYETHBIX YHCEI, TO
BpEMEHA OJIMHAKOBBHI.

HccnenoBanue IBMKEHUS Tella, OPOIICHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUST CKOJILKEHHUS OT CHITBI HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenne KO3PGUITUEHTA TPSHHUS CKOTBKCHHUS.

OnpenerneHne XECTKOCTH MPYIKUHBI.

HccnenoBanue 3aBUCMIMOCTH CHITBI YIPYTOCTH, BOSHUKAIOIICH B MPYKUHE, OT CTETICHU AeQOopMaIliu MPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS PU PABHOMEPHOM JBH)KEHUH TeJa 10 TOPH30HTAIEHON TTOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCTIOIB30BAHUEM HETIOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue Koj1e0aHUS U BOJHBI.

KonebarenbHoe aBmkeHune. OCHOBHBIC XapaKTEPUCTHUKU KoJeOaHWi: MEpHoJ, 4YacToTa, aMIUIMTyAa. | apMOHUYECKHE KOIeOaHWUS.
3aryxaromue kKojiebanus. BeiHykIeHHBIe KoyieOanus. Pe3oHaHcC.

MaremaTuueckuil U Py KHHHBINA MasTHUKU. [IpeBpaiienue sHeprun mpu KojedareTbHOM ABMKCHUU.

Mexanundeckue BOJHEL [Ipo10TbHBIE U TTOTIepevHbIe BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJTH: HHTepdepeHus u audpakius. [[mnHa BOTHBI
U CKOPOCTbh €€ pacnpocTpaHeHusi. MexaHu4ecKrue BOJHBI B TBEPIOM Telle, CCHCMUYECKUE BOJTHBI.

3Byk. PacmpocTtpaneHue u oTpakeHHE 3ByKa. | pOMKOCTh 3ByKa W BbICOTa TOHA. Pe3oHaHc B akycruke. MH(]pa3Byk M yImbTpa3ByK.
Hcnonp30Banue yinbTpa3BykKa B COBPEMEHHBIX TEXHOIOTHSIX.

Jemoncmpayuu.



Habmonenue xonebanuii Ten noa AMCTBUEM CUIIBI TSKECTU U CHIIBI YIPYTOCTH.

Habmonenue xonebanwuii rpy3a Ha HUTH U Ha TPY>KHUHE.

Habuntoienue BeIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

PacmipocTpanenre mpoAoiabHBIX U MONEPEYHBIX BOJTH (HA MOJIEINN).

Ha6moienue naTepdepeHINN U AUPPAKIIMHA BOJTH HA TIOBEPXHOCTH BOJIBI.

Habntoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnuie pabomel u onvimol.

Omnpenenenre 4acToThl U epUoJIa KoJieOaHU MaTeMaTHYECKOI0 MasiTHUKA.

Omnpenenenre 4acToThl U epuojia KoyiedaHuil Mpy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MTEpHUO/Ia KoJIeOaHUl rpy3a Ha HUTH OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tepro/ia KoyieOaHuil Mpy>KMHHOTO MasiTHUKA OT Macchl rpysa.

IIpoBepka HE3aBUCMMOCTH Teproia KojaebaHuil rpy3a, MOABEHUIEHHOTO K JIEHTE, OT MacChl Ipy3a.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepro/ia KoseOaHuil Mpy>KMHHOTI'O MasiTHUKA OT Macchl rpy3a U KECTKOCTU MPYKUHBL.

N3mepenue yckopeHus cBOOOIHOTO MaieHusI.

Pazaen 10. DileKTpoMarHuTHoOe 10J1e M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHuTHOE TMoJje. DIeKTPOMAarHUTHbIe BOJNHBL. CBOICTBa 3IEKTPOMarHUTHBIX BOJH. lllkama 31eKTpOMArHUTHBIX BOJIH.
Hcnonb30BaHne 3IEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBsi3U. Paanonokanusa. Kocmuueckas cBs3b.

DnekTpoMarHuTHas npupoja cera. Ckopocts cBeta. BonHoBbIe cBOlCTBa cBeTa: HHTEp(epeHIus U audpakius.

Jemoncmpayuu.

CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepenuns u audpaxiuus cBeTa.

Jlabopamopnuie pabomel u onvimat.

N3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO Tesie(oHa.

[IpoBenenue onbITOB IO HAOIIOIEHUTO HHTep(epeHInn 1 TU(paKIIu CBETA.

Pasznen 11. CBeToBbI€ IBJICHHUS.

JlydyeBas monenb cBeTa U reoMmerpuueckas ontuka. Mcrounuku cpeta. [IpsMonuHeitHoe pacnpocTpaHeHue cBera. 3aTMeHust CoJiHIa 1
Jlynsl. Otpakenue cBeta. [lnockoe 3epkaino. 3akoH oTpaxenus cBeta. [loctpoenne n3o0dpaxeHuit, cOpMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue certa. 3akoH mpenomiieHus cBera. [lonHoe oTpakeHue cBeTa. Mcmosb30BaHHME MOJHOTO OTPA)KEHUS B ONTUYECKUX
CBETOBO/IaX, ONITOBOJIOKOHHASI CBSI3b.

JIunza, xon mydeil B nuH3e. Popmyna ToHKOH JmH3BL [locTpoenne m3zoOpakeHHid, cHOPMHPOBAHHBIX TOHKOW JHMH30M. OnTHdeckas
cucrtema (oToarnapara, MUKpOCKoIa 1 Teaeckona. ['1a3, kak ontudeckas cucreMa. bau3opykocTh U JallbHO30PKOCTb.

Pasnoxxenune 6enoro csera B cnektp. OnbiTel HptoToHA. CliojkeHuE CIEKTpaibHbIX LIBETOB. J{Ucmepcus cBeTa.



emoncmpayuu.

[IpssMmonuHetHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomyuenue n300paskeHUil B MIOCKOM 3epKaie.

[Ipenomnenue caera.

ONTUYECKUN CBETOBOI.

Xon nyyeil B cobuparouieit JuH3e.

XoJ Tydei B pacCeuBarolIeh JIMH3E.

[Nony4yenue n300paxeHN C IOMOIIBIO JTUH3.

[Ipunnun nevictBust ¢poToarapara, MUKPOCKOTIA U TEJIECKOTIA.

Mogpens rinasa.

Pa3noxxenue 6em1oro cBera B CHEKTP.

[Tonmy4enue 6enoro ceera Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomel u onvimai.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOIO Jiy4a OT yriia HaJcHHUs.

N3ydenue cBoiCTB M300pa’keHuUs B IUIOCKOM 3€pKalie.

Hccnenoanue 3aBUCMMOCTH YIJIa MIPEIOMIICHUS OT yIJia MaJleHUsl CBETOBOIO JIy4a Ha TPaHUIe «BO3yX—CTEKIIO».

[Tomyuenue n300pa>keHmi ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHHS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnBITHI IO Pa3JIoKEHNIO OEJI0Tr0 CBETA B CIIEKTP.

OMnBITHI 1O BOCIIPUATHUIO [[BETA MPEAMETOB IIPU UX HAOIIOJEHUHN Yepe3 IIBETOBbIC (DUIIBTPHI.

Pasznen 12. KBaHTOBBIC SIBJICHUA.

Onbitel Pesepdopna u mimanerapHas monenb aroma. Moxens aroma bopa. Mcmyckanwe u TOTJIONEHHE CBeTa aTOMOM. KBaHTHI.
JIuHeiyaTpie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, Oeta- U ramma-uznydeHus. CtpoeHue aromHoro sigpa. HykinoHHas mojnenb aToMHOTO siipa. M3oTomsl.
PannoaktuBHbie peBpatenus. [lepuoa nonypacnana aToMHBIX siaep. JlelicTBUE paJuOaKTUBHBIX U3TyUYE€HUN Ha )KUBbIE OPraHU3MBbl. 3alIUTa OT
PaZMOaKTUBHOTO U3TyUYEHUSI.

SnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsAlI0BOTO MU MAacCOBOIO UMCENl. DHEPIHsl CBS3U aTOMHBIX sjep. CBs3b MacChl U SHEPIUM.
Peakuuu cunresa u genenus sanep. Mcrounuku sHeprunm ConHua M 3BE3A. SlnepHas sHepreTuka. DKOJIOTHYECKHE MPOOIeMbl AIEpHOMN
JHEPreTHKHU.

Jemoncmpayuu.

CrieKTpsl U3MTy4eHUs U TIOTJIOMICHHUS.

CrieKTphl pa3IMyHbIX Ta30B.



CrnexTp Bomoposa.

Habntonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOUINX U3TyUEHUI.

Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopamopuovie pabomut u onvimel.

Habntoaenue CIIoMHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITYUYEHHUS.

HccnenoBanue TpeKOB: H3MEPEHUE YHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).

W3mepeHune painoakTUBHOTO (poHa.

IloBTOpPHTENBHO-000011Ia101IHIT MOYJIb.

IloBTOpUTENEHO-0000IIAOINI MOIYJIb HpPEJHA3HAUCH JUId CUCTEMaTH3aluu M OOOOIIEeHHs NPEAMETHOrO COJEpXkKAaHHUsS U OIbITa
JIeATeNbHOCTH, MPUOOPETEHHOIO MPH HM3YyYEHHH BCEro Kypca (u3uku yriryOJNEHHOTO YPOBHS, a TakXe s TMOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 110 (U3UKE.

B mporecce u3ydeHHs AaHHOTO MOIYJS peaqu3yloTcs U IOJIyYaloT JalbHEiIlee pa3BUTHE ydeOHble AEHCTBUS, OOecreuuBaroliye
JOCTUKEHHE MPEIMETHBIX U METalpeIMETHBIX Pe3yJIbTaTOB 00y4eHHUs, (OPMUPOBAHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTHU: OOBSICHEHUE U
OIKCaHME SIBJICHUN Ha OCHOBE MPUMEHEHUs (PU3NUYECKUX 3HAHUHM, UCCIIEA0BATEIbCKUE IeHCTBUS (BBIABM)KEHUE TMIIOTE3, IOCTAHOBKA LIETH U
IJIaHUPOBAHUE MCCIIEI0OBAHUS, AaHAJIU3 JAHHBIX U MTOJyYE€HUE BBIBOJIOB).

[IpeanoururensHON (OpMON OCBOCHUS MOIYJIS SIBJII€TCS MPAKTUKYM, IIpOrpaMMa KOTOPOTo BKJIKOYAET:

pelIeHne 3a/1a4, OTHOCSIILIUXCS K Pa3JINYHBIM pa3jienaM U TeMaM Kypca pU3UKH, B TOM YHCIIE 33]1a4, MHTErPUPYIOLINX COAEPKAHUE Pa3HbIX
pa3nenos;

BBITOJIHEHHE JTA00OPATOPHBIX PAOOT M OIBITOB (BKJIIOYasi pabOTHI M ONBITHI M3 TIEPEYHEN K pa3ziesiaM Kypca) B YCIOBUSAX CAMOCTOSITEIHHOTO
IUTAHUPOBAHUS [IPOBEACHUS UCCIIEI0BAHNUS, BBIOOPAa 1 0OOCHOBAHUS METO/1a U3MEPEHMSI BEJIMUUH, COOPKH SKCIIEPUMEHTAIbHON YCTaHOBKHY;

BBITTOJIHEHUE MTPOOJIEMHBIX 3a/IaHUi TPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa (3aaHus 10 eCTECTBEHHO-HAyYHOW TPAMOTHOCTH), B TOM
qucie 3aJaHUH ¢ MeXIPEAMETHBIM COJIEpP)KaHUEM;

paboTy Haj rpyNIOBBIMU WM UHAWBUAYAIbHBIMU IIPOEKTaMU, CBSA3aHHBIMU C CO/IEpP)KaHUEM Kypca (U3UKH.

N3ydeHne moBTOpUTENHHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHYMBAThCSl MPOBEICHUEM JWAarHOCTUYECKOW paboThl 3a Kypc (U3MKH
yrIyONnEHHOTO YPOBHS, BKJIIOYAIOINEH 3aJaHusl PasHOI'O YPOBHS CIOXKHOCTH. Pe3ynbTaTbl BBINOJHEHUS AMArHOCTUYECKOH pabOThl MOTYT
MOKa3bIBaTh CTEMEHb MOTOBHOCTH OOYYalOUIMXCSd K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMeHy MO (HU3MKe, a TakXKe CBUJIETEIbCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumMeHoBaHUe pa3/iesioB U TEM

KoaunuecTBo 4acos

JJieKTpOHHBIE (HU(POBbIE)

Ne i/m KourpoJubnsie | IlpakTHyeckue
NMpOrpaMMbl Bcero o0pa3oBaTebHbIe pecypchl
padoTsbI padoThI
Pa3gen 1. ®u3nka u eé poJsib B NO3HAHUM OKPY’KAIOLIero Mupa
bu6moteka [JOK
I Pusiia — Hayka o MpHpose 2 https://resh.edu.ru/subject/28/
bu6mmorexa [JOK
1.2 o 4 .
VISHHACCIHE BETHHAMHDL 3 https://resh.edu.ru/subject/28/
13 EcrecTBeHHO-Hay4YHBIN METO/ ) 1 bu6mmoreka [JOK
' MO3HAHUS https://resh.edu.ru/subject/28/
Hroro no pasneny 8
Paznen 2. [lepBonayasibHble CBeleHNsI 0 CTPOCHUM BellecTBA
bubmuorexa [JOK
2.1 C 2 1 .
Tpoete semectsa https://resh.edu.ru/subject/28/
JIBr>KeHME U B3aUMOJICCTBUE YaCTHII bubnuoreka [JOK
2.2 4 2 .
BelIeCTBa https://resh.edu.ru/subject/28/
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1 bubnunoreka [JOK




https://resh.edu.ru/subject/28/

Hroro no pazneny 7
Paznen 3. /IBu:keHUe U B3aMO/eiicTBHE Tel
bu6moreka [JOK
31 MexaHmeckoe ABIKCHHC 10 https://resh.edu.ru/subject/28/
bu6moreka [JOK
2 " .
3 HEPLIA, Macea, TUIoTHOCTR ? https://resh.edu.ru/subject/28/
bu6mmoreka [IOK
33 .B 15 .
(una. Bujger crn https://resh.edu.ru/subject/28/
Hroro no pazneny 34
Pa3nen 4. JlaBienne TBEPABIX TeJl, :KUAKOCTEN H ra3oB
61| ‘ot renants, maeoormat ; biuGorera LIOK
' pA > A https://resh.edu.ru/subject/28/
razamu
bu6moreka [JOK
4.2 .
Hlaienue xKHKoCTH 6 https://resh.edu.ru/subject/28/
bu6mmoreka [JOK
4.3 A 5 .
TMOC(EpPHOE JaBICHUE https://resh.edu.ru/subject/28/
JlelicTBrE KUIKOCTH U Ta3a HA bubnmoreka [JOK
4.4 R 12 .
NOTPY>KEHHOE B HUX TEJIO https://resh.edu.ru/subject/28/
Hroro no pazgeny 28
Pa3nen 5. PaGora u MOIIHOCTB. JDHeprus
bu6moteka [IOK
5.1 Pa6 6 .
aboTa H MOTIHOCTS https://resh.edu.ru/subject/28/
5.2 IIpocThie MEXaHU3MBI 8 bubmoreia LIOK

https://resh.edu.ru/subject/28/




bu6nmuoreka [JOK

>3 Mexartirieckast sHepris > ! https://resh.edu.ru/subject/28/
Hroro no pazneny 19
Pasnea 6. IloBTOpUTE1bHO-00001IaK0 1M MOYJIb

6.1 [ToBTOpUTENHEHO-00001IIAIOIIINI MOTYJTH 6 ﬁES:I/A/(r)Z:II:aeiOrE Jsubject/28/
Hroro no pazgeny 6
OBILIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3jiesioB U TeM JyekTpoHHBbIEe (HU(POBbIE)
Ne n/n Kontpoabnbie | IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoTsbI
Pazpen 1. TensioBbIe siBJIeHUS
1.1 Ctpoenue 1 cCBOICTBa BEUIECTBA 6 Bubnmorexa LIOK
' P B https://resh.edu.ru/subject/28/
bu6moteka [IOK
1.2 Terossie mporeccet 33 ! 6-5 https://resh.edu.ru/subject/28/
Hroro no pazneny 39
Pa3znes 2. JjiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA
DIIEKTPUYECKUE 3apsIbl. 3apsrKEeHHBIE bubmuoteka [JOK
2.1 . 9 1 .
Tea U UX B3aUMOJICHCTBUS https://resh.edu.ru/subject/28/
bubmmorexa [JOK
2.2 IT 7 7 1 1 1 .
OCTOAHBIN SICKTPHHCCKHMI TOK 3 0 https://resh.edu.ru/subject/28/
bu6mmoreka [JOK
2.3 Marmuribie spaeiis 1 2 4 https://resh.edu.ru/subject/28/
bubmuorexa [JOK
2.4 1 1 .
UICKTPOMArHHTHAS HHAYKIUHS ! https://resh.edu.ru/subject/28/
Hroro no pazaeny 58
Pasnen 3. IloBropuTebHO-0000111aK0IMIT MOAYJIb
bu6moteka [IOK
3.1 I1 -0000 i 5 .
OFTOPHTCHBHOODODIIATOIHA MOy https://resh.edu.ru/subject/28/
Hroro no pazneny 5




OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

22.5




TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC

HaunmeHoBaHMe pa3ieioB U TeM

KoanuecTBO 4acos

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n Kontpoabnbie | IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoTsbI
Paznen 1. Mexannueckue siBJeHHUA
11 MexaHH4ecKoe IBUKEHUE U CIIOCOOBI €ro 30 1 4 bu6mmoreka [JOK
' OIHCAHHS https://resh.edu.ru/subject/28/
. bubmoreka LIOK
1.2 BaanmozeticteHe Tex 18 4 https://resh.edu.ru/subject/28/
bubmuorexa [JOK
1.3 3AKOHEI COXpAHCHHA 15 ! 2 https://resh.edu.ru/subject/28/
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
bubmmorexa [JOK
2.1 M . .
CXAHHHCCKAE KOTCOanHA 8 35 https://resh.edu.ru/subject/28/
bu6mmoreka [JOK
22 MexanieckHe BOIHEL 3BYK 10 3 https://resh.edu.ru/subject/28/
Hroro no pazneny 18

Pa3zgen 3. BHCKTPOMaFHHTHOG IMOJI€ M JJIEKTPOMAIrHUTHBIC BOJTHDI

DIEeKTPOMAarHuTHOE MOJIE U bubnuoreka [JOK
3.1 4 .
AJIEKTPOMArHUTHBIE BOJIHbI https://resh.edu.ru/subject/28/
Hroro no pazgeny 4

Pasnen 4. CBeToBbI€ ABJICHUSA




bu6nmuoreka [JOK

4.1 1 .
3aKOHBI pACHpOCTpAHCHIs CBeTa 0 https://resh.edu.ru/subject/28/
bu6moreka [IOK
4.2 JlmH3e1 1 OITHYCCKHE MPHOOPS! 6 https://resh.edu.ru/subject/28/
but6munoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIEKTp 2 https://resh.edu.ru/subject/28/
Hroro no pazaeny 18
Pazgea S. KBaHnToBbI€ sIBJICHUSA
51 HcnyckaHue u NOTJIOLEHUE CBETA 5 bubnuoreka [IOK
' aTOMOM https://resh.edu.ru/subject/28/
bubmuorexa [JOK
32 CTpoeHe aToMHOro s1pa 4 https://resh.edu.ru/subject/28/
bu6moteka [JOK
33 Flnepibie peakiuH ! https://resh.edu.ru/subject/28/
Hroro no pazneny 16
Pasnen 6. [loBTOpUTENBHO-00001IaK0IMIA MOYJIb
6.1 MexaHu4deckue sSBICHHS 6 bu6mmoreka [JOK
' (TOBTOPHUTENHHO-0000IAIOIINI MOYJIb) https://resh.edu.ru/subject/28/
6.2 TenuoBble siBIEHUS (TIOBTOPUTEIBHO- 3 bubmmorexa LIOK
' 0000IIarOIIHI MOTYJIb) https://resh.edu.ru/subject/28/
6.3 DJIEKTPOMarHuTHbIC SBJICHUS 3 bubmuoreka [JOK
' (TTOBTOPHUTETHHO-0000IIATOIIHI MOTYJTb ) https://resh.edu.ru/subject/28/
6.4 CBeTOBBIE ABJICHHS (TIOBTOPUTEIHHO- 1 bubnuorexa [JOK
' 00001Iat0IIHUKA MOJTYJIb) https://resh.edu.ru/subject/28/
6.5 [ToBTOpUTENHEHO-0000IIAIONITUI MOTYITh 4 bubmmorexa TIOK

https://resh.edu.ru/subject/28/




Utoro no pazneny

17

OBIIEE KOJIMYECTBO YACOB I10
I[NPOTPAMME

136
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IPOBEPSAEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

paznuyaTh SABJICHUS [0 ONMUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh MpPOSBIEHHWE H3YUYEHHBIX (U3MUECKUX SBIECHUH B
OKpY’KarolleM MHpE, B TOM 4Yuclie (PU3NUECKUe SBICHUS B MPHUPOJIE, MIPH
TOM MEpPEeBOJUTh NPAKTUYECKYH 3aJadyy B Yy4eOHYIO, BBIICNATH
CYIIECTBEHHBIE CBOICTBA (MPU3HAKHN) (PU3MUECKHX SIBICHUH

1.4

OIMCHIBATh N3YYEHHBIC CBOWCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONb3YS
¢u3nyeckue BEIMYUHBI, IPU ONMCAHUU NPABUIBHO TPAKTOBATh
(U3NIECKU CMBICI HCIIOJIB3YEMBIX BETMYHH, UX 0003HAYCHUS U €IHHHUIIBI
¢u3nvecKux BEJIWYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIME JaHHYIO
(Gu3NYECKyI0 BEJIIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpapUuKu
M3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINUUH

1.5

XapaKkTepu30BaTh CBONCTBA TeJ, (DU3MYECKHE SBIECHUS M MPOLECCHI,
UCIONIb3Ysl M3y4YeHHBbIE 3aKOHbl, MpPH JTOM JlaBaTh CJOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSCHATH (PU3NUECKUE SBICHUS, IPOLIECCH] M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTCKCTE CUTyallUd IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBIIATH IPUYMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH O0OBsICHEHHE U3 1 — 2
JIOTMYECKUX IIaroB ¢ onopoil Ha 1 — 2 U3y4yeHHbIX CBOMCTBA (hPU3MUECKUX
SIBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THele 3a7aud B 1 — 2 neicTBUS, MCHOJIb3YS 3aKOHBI U
¢dbopMyIbl, CBsA3bIBAIOIIME (PU3UUYECKUE BEIMYMHBL: Ha OCHOBE aHAIN3a
YCIIOBUS 3a/1a4M 3alHUChIBaTh KPATKOE YCIOBUE, MMOACTABIATh GU3NUYECKUE
BEIMYUHBI B ()OPMYJIBI U HPOBOAMUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JIaHHblE, HEOOXOAUMBIE JUI PELIEHUs 3aJay, OLlEHUBATh PEATUCTUYHOCTh
MOJTyYeHHOH (PU3HUECKON BEINYHHEI

1.8

pacrno3HaBaTh NpOOJEMBbl, KOTOPbIE MOHO PEIIUTh IPU I[TOMOIIU
(buU3nYEeCKNX METO/I0B, B OIIMCAHUH UCCIIEIOBAaHUS BBIIEISTH IPOBEPsieMOe
NpEANoNIoKeHHe  (TUmoTesy),  pasinuyaTb U MHTEPIPETUPOBATH
MIOJTyYCHHBIH pe3ybTaT, HaXOAUTh OLIMOKHU B X0JI€ OTIbITA, A€TaTh BHIBOIBI
IO €ro pe3yJbTaTaM

1.9

MPOBOJIUTH ONBITHI TI0 HAOMIONEHUIO (PU3MUECKUX SIBICHUH WM
buznyeckux CBOICTB TeI: dbopmynrpoBaTth IIPOBEpsiEMbIE




MIPEATIOIIOKEHHUS, cobupaTthb YCTaHOBKY u3 MIPEAIOKEHHOT O
00opy10BaHus, 3aIIUCHIBATH X0/ OIbITa U (POPMYJIMPOBATH BHIBObI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHA C HMCIHOJIB30BAHUCM aHAJIOTOBBIX U
udpoBBIX TPUOOPOB, 3AMUCHIBATH IMOKA3aHHS MPUOOPOB C YUYETOM
3aJIaHHON aOCOJIOTHOM MOTPEUTHOCTH H3MEPEHU

MIPOBOJIUTH UCCIIEIOBAHKE 3aBUCUMOCTH OJTHON (PU3UYECKOMN BEITMYUHBI OT
JpPYyrol € HCHOJIb30BAHUEM MPSIMBIX HM3MEPEHHUH, Yy4acTBOBATH B
IJITAHUPOBAaHUM Y4eOHOTO HCCIICIOBAaHUSA, COOMpaTh YCTAaHOBKY H
BBITIONTHATh M3MEPEHUS, CIEAys NPEUIOKCHHOMY TUIaHy, (DUKCHPOBAThH
pe3yNnbTaThl MOTYYEHHOW 3aBHUCUMOCTH (DM3MUECKUX BEIUYMH B BHUJC
MPEATIOKEHHBIX TAOMHI] U TpadUKOB, JENaTh BBHIBOJIBI MO pPE3yJibTaTaM
HCCIICIOBaHUS

1.12

IPOBOJIUTh KOCBEHHBIE HU3MEpEHUs (U3NUYECKUX BEIUYMH, CIeays
MPEVIOKEHHOW WHCTPYKUMU: TPU BBINOJIHEHUH H3MEPEHUN coOuparh
JKCIICPUMEHTAJIbHYI0 YCTAHOBKY U BBIYMCIIATH 3HAYCHHE MCKOMOMU
BEJINYUHBI

1.13

coOJTI01aTh TPaBUIa TEXHUKHA O€30ITaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM
00opyOBaHUEM

1.14

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHHUYECKHX YCTPOMCTB,
XapaKkTepu30BaTh MPUHIUIB JEHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMMCAHUS, UCIIONb3Ys 3HAHUS O
CBOMCTBaxX (PU3NYECKUX SBICHHUNA M HEOOXOaUMbIEe (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  IpUMEpbl  (HAXOIUTh HMHPOPMAIMI0O O  IPUMEPAX)
MPAKTHUYECKOTO HCIIOJIb30BaHMs (U3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HH TSI 00ecTieueHnsi 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 370POBbS U COOJIOJCHHS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUSI B OKPYIKaroIIeH cpeie

1.16

OCYILIECTBIIATh OTOOp MCTOYHMKOB HH(popMmauuu B cetu VHTepHEeT B
COOTBCTCTBHH C 3aJIaHHBIM IMTOMCKOBBIM 3aITpOCOM, Ha OCHOBC NMCIOIIUXC
3HAHMW W NYTEM CPAaBHEHMs Pa3JIMYHBIX HCTOYHMKOB BBLIEIATH
nHPOpPMALINIO, KOTOpasi SBISAETCS TNPOTUBOPEUYNBONHIIN MOXKET OBITh
HEJI0OCTOBEPHOI

1.17

UCIOJIb30BaTh MPH BBHIMOJHEHUH YYEOHBIX 3aJlaHUil HAYYHOIOMYJISPHYIO
nuTepaTrypy (U3HMYECKOTO COJAEpXKaHUs, CIPaBOYHBIE MaTEpHAIbI,
pecypcebl cetu MHTepHeT, BiaseTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(OPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3JaBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 UCTOUYHUKOB MH(OpMaIK (PU3NIECKOro CopepKaHusl, B TOM
yuciae NyOIMYHO JieslaTh KpaTKue COOOLIEHMsI O pe3yJbTaraX IpPOEKTOB
WK Y4eOHBIX HCCIENOBAaHHWW, IPH 3TOM TPAMOTHO HCIIOJIB30BaTh
W3yYEHHBI MOHATUHHBIA amnmapar Kypca (U3UKH, COINPOBOXKIAThH
BBICTYIUICHHE NPE3EHTAUEN




1.19

IIpHU BBIITOJIHCHHUU y‘le6HBIX IMPOCKTOB H I/ICCJ'Ie,Z[OBaHI/II‘/’I pacnpeacisiTh
00513aHHOCTH B I'pynme€ B COOTBCTCTBHU C ITOCTABJICHHBIMH 3adadaMu,
CJICINTb 3a BBIIIOJHCHUEM IIJIaHA ):[CI‘/’ICTBI/II\/’I, aICKBATHO OLICHUBATb
COOCTBCHHBIN BKJIaJg B JACATCIBHOCTD TpYyIIIEGI, BBICTpanBaTh
KOMMYHUKATUBHOC B33HMOI[CI>1CTBH€, YUUThIBasA MHCHHUC OKPYIKAIOMIUX

8 KJIACC

Kon
NMpoBePsIeMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh INOHATHUA

1.2

pas3ianvaThb ABJICHHA 11O ONMMCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILICCKOC SABJICHHUC

1.3

pacmo3HaBaTh MPOSBICHHUE M3YYEHHBIX (U3MUECKUX SBICHUH B
OKpY>KaloIlleM MUpE, B TOM 4Hcie PU3NYECKUE SBICHUS B IPUPOAE, IIPpU
TOM MEPEeBOJUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH ) (PU3HUECKUX SBJICHHUI

1.4

OIMCBIBATh U3yYEHHBIE CBOWCTBA TEN U (pU3MUECKUE SBIECHUS, UCTIONb3Ys
¢usnyeckue BEIMYUHBI, TPHU ONHCAHWU TPABUIBHO TPAKTOBATH
¢bu3nyecknil cMbICT UCIOIb3YyEMBIX BEIMUYMH, 0003HAYEHUS U €IUHUIIBI
(bU3NYEeCKNX BEIMYHMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(Gu3nNYecKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH

1.5

XapaKTepHu30BaTh CBOWCTBA Tei, (PU3WYECKHE SBJICHHUS M TIPOIECCHI,
WCIIONb3ysl M3YYEHHBbIE 3aKOHbI, IpPU HSTOM JaBaTh CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3allMCHIBAaTh €M0 MaTEMaTHUYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PpU3MUECKHME NPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa: BhIABIATD
NPUYMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTh OOBsiCHEHMe u3z 1 — 2
JIOTMYECKUX IIATroB C MOMOUIbI0 | — 2 U3yueHHBIX CBOWCTBA (YU3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7ayd B 2 — 3 JEHCTBHS, HCHOJIb3yS 3aKOHBI U
dbopmymbl, CBs3bIBalOIMNE (PU3MUECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 3aJ]aud 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK
JAHHBIX JJI pelIeHHs] 3aJauyd, BBIOMpAaTh 3aKOHBI U (HOpPMYIIbI,
HeoOXomuMble Uit €€ pelIeHus, MPOBOJUTH pacuéThl M CpPaBHUBATH
MOJIy4eHHOE 3HaueHue PU3NYECKON BETUUUHBI C U3BECTHBIMH JTAHHBIMU

1.8

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PpEIIHUTh IIpU IIOMOIIA
(1)I/ISI/II-IGCKI/IX MCTOOOB, HCIIOJB3Yd OIMMCAHUC HCCICOHOBAHUSA, BBIACIIATH
MIpOBEPACMOC IMPCAIIOJIOKCHUE, OLOCHHMBATH IIPABUJIBHOCTL IIOpsAIKa
IMPOBCACHUA UCCIICA0BAaHNUA, ACIATh BHIBOAbI




1.9

MPOBOJUTHh OMBITHI MO HAOMIOAEHUIO (U3HUECKUX SIBICHUU WM
(bu3IIeCKuX CBOWCTB TeJL: dbopmyIupoBaTh MIPOBEPSAEMbIC
MPEANOI0KEHHUS, coouparb YCTaHOBKY u3 MPEAJIOKEHHOT O
000pyI0BaHMsI, OITUCHIBATH XOJ OIBITA U ()OPMYITHUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSMBIE HM3MEPEHUs C HCIOJIB30BAHMEM aHAJOTOBBIX
npuOOpPOB M AATYMKOB (U3UYECKUX BEJIWYHMH, CPAaBHHUBATH PE3YyJIbTAThI
U3MEpEeHHil ¢ y4€TOM 3a/1aHHOM a0COIIOTHOM MOrPEeNIHOCTH

MIPOBOJIUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJTHON (PM3UUECKON BEIMYUHBI OT
OpPYro € HCIOJB30BAHMEM IPSMBIX W3MEPEHUN: IIJIaHUPOBATH
UCclieIoBaHue, COOMpPaTh YCTAHOBKY W BBINOJHATH M3MEPEHHUs, CIeays
NpeVIOKEHHOMY — IJIaHy, (UKCHUPOBAaTh  pe3yJbTaThl  IOJYyYEHHOU
3aBHCUMOCTH B BHJI€ TAOJIHI ¥ TPpaHUKOB, J1eJIaTh BEIBOJBI 10 PE3yJIbTaTaM
HCCIIEI0OBAHMS

1.12

MIPOBOJUTH KOCBEHHBbIE M3MEPEHMs (PU3NUECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpeHHusi, CcoOMUpaTh  OSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEIys
IIPEIUI0KEHHON HHCTPYKINHY, U BBIYUCIIATD 3HAYCHUE BETMYHNHBI

1.13

coOJTI01aTh TPaBUIa TEXHUKHA O€30ITaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM
00opyOBaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS U3YyYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOUCTB C ONOPOM HA UX ONMCAHHUS, UCIIOJIb3Ys 3HAHUSA O
CBOWCTBaX (U3UYECKUX SBICHUH W HEOOXOAWMBIE (PHU3UUECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIE
mpUOOpPHl TIO CXEeMaM W CXEMAaTHYHBIM PUCYHKaM, COCTaBIIATH CXEMBI
JJIEKTPUYECKUX LEeNed C  TMOCIEHOBATENIbHBIM U IapauleIbHbIM
COEMHEHHEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 00O3HAUEHUSI 3JIEMEHTOB
BJIEKTPUYECKUX LEIen

1.16

OPUBOAMTH  NpPUMEPHl  (HAXOAWTh HMH(QOpMAIMIO O  MPUMEPAx)
NPaKTHYECKOTO HCHOIb30BAaHUA (PU3NYECKUX 3HAHWH B IOBCEIHEBHOM
KHU3HH 17151 oOecrieueHnst 6e30acHOCTH MPH OOpaleHN: ¢ TpudopaMu
TEXHHYECKHMH YCTPOHCTBAMH, COXpPaHEHHs 3JI0POBbS M COOJIIOACHUS
HOPM PKOJIOTHYECKOT0 TIOBEACHHS B OKPYKAIOIIEH cpefe

1.17

OCYIIECTBIIATh MOMCK HMH(pOpMAIMH (DU3MYECKOTO COACPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE HUMEKOIIMXCA 3HAHUH M IIYTEM CPaBHEHUs
JIOTIOJIHUTEIbHBIX ~ HWCTOYHUKOB  BBIIENSATH HHGOpPMAIUIO, KOTOpas
SBIISICTCSA IPOTUBOPEUYMBON MIIM MOXKET ObITh HETOCTOBEPHOM

1.18

MCIOJIb30BaTh MPH BHIMTOJHEHUHN YU€OHBIX 3a/laHUN HAYyYHO-TIOMYJISIPHYIO
TUTepaTypy (U3NYECKOro COAEp)KaHMs, CIPAaBOYHbIE MaTepHabl,
pecypcehbl cetu MIHTepHeT; Bi1ajeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HH(OPMALIUY U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO371aBaTh COOCTBEHHBIC MHCbMCHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mmast wH(OPMAIIMIO W3 HECKOJbKHX HMCTOYHHKOB (PH3UUECKOTO
COIEpXKaHUs, B TOM 4YHCIC MYOJUYHO TIPEACTABIATh PE3YJIbTAThI
MIPOSKTHON HIIH MCCIICIOBATEIBCKOM NEATEILHOCTH, MPH 3TOM I'PaMOTHO




UCMOJb30BATh HW3yYEHHBIH TOHATHHHBIM ammapar Kypca (DU3HKH,
COIIPOBOYKAAThH BHICTYIUICHHUE MTpe3eHTalen

1.20

IIpU BBINOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAaHUM (U3NYECKUX
IPOLIECCOB pacnpenensaTh O0f3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTABJICHHBIMHU 33/1a4aMU, CJIICJUTh 32 BBIIIOJIHCHUEM IIJIaHa ACUCTBUN U
KOPPEKTUPOBATh €ro, aJaeKBaTHO OLEHUBATh COOCTBEHHBI BKJIad B
JESTEIbHOCTD IpyIIIBL, BBICTPanuBaTh KOMMYHHKAaTHBHOE
B3aMMO/ICIICTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(IUKTHI

9 KJIACC

Kox
MpoBePsIeMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHBIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3invaThb ABJICHHUA 11O OMMMCAHHUIO UX XaPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINX AAHHOC (bl/IBI/I‘IeCKOC SIBJICHHC

1.3

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SBICHUH B
OKpY>KaIoIlleM MUpE, B TOM 4Hcie PU3NUYECKUE SBICHUS B IPUPOAE, U
TOM MEPeBOJUTh MPAKTUYECKYI 3ajJadyy B Yy4eOHYIO, BBIICNATH
CYLIECTBEHHbIE CBOWCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

1.4

OTHCHIBAaTh U3YUYEHHBIE CBOICTBA TNl U (PU3NYECKHUE SBICHUS, UCIOIbB3YS
¢usnyeckue BEIMYMHBI, MPHU ONHCAHUU NPABUIBHO TPAKTOBAThH
(bu3n4ecknil CMbICI UCIOIb3YEMBIX BEIMYUH, 0003HAYEHUS U €AUHUIIBI
¢u3nYecKuX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(Gu3MYeCKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETNIHH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MYECKHE SBICHUS H IPOIECCHI,
WCIOJIb3ySl MW3YYCHHBIE 3aKOHBl, I[PU 3TOM JaBaThb CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMHCHIBATh €70 MAaTEMAaTHUYECKOE BHIPAKEHUE

1.6

OOBSICHATh (PU3MUYECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHWCIIE W B
KOHTEKCTE CUTYyallUi PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATD
IIPUYMHHO-CIICICTBEHHbIE CBS3U, CTPOUTh OOBsiICHEHMEe u3 2 — 3
JIOTMYECKUX IIArOB C MOMOUIbIO 2 — 3 M3yYEHHBIX CBOWCTBA (PU3MUYECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THhIE 3ama4M (ONMUparomuecs Ha cuctemMy w3 2 — 3
ypaBHEHHIT), UCIOIb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE (PU3HUECKHE
BEJTMYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3aJaud 3alMChIBaTh KpaTKoe
YCIOBHUE, BBIABIATE HEAOCTAIOIIUC WUIIN N30BITOYHEIE JaHHBIC, BI)I6I/IpaTB
3aKOHBI U (hOpPMYITbI, HEOOXOUMBIE TSl PEIICHUs, TPOBOIUTH PACUETHI U
OLCHUBATb PCATUCTUYHOCTL IIOJIYUYCHHOTO 3HAYCHUA (1)I/I3I/I'-I€CKOI71
BCIIMYNHBI




1.8

pacmo3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh MPU OMOIIA
(DUBUYECKUX METOJIOB, WCIIONB3Ysl OMHCAHUE HWCCIICIOBAaHUS, BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTh IMOPSIKA
MPOBEICHUSI  MCCJIEOBaHUsA, JelaTh BBIBOAbI, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB

1.9

NPOBOAMUTH OMNBITHI TI0 HAOMIOACHHIO (U3MUSCKUX SBICHHH  HIIH
(HU3MYECKHX CBOWCTB TeNl: CaMOCTOSTEJIBHO COOHMpAaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpyNOBaHMSA, OMHCHIBATH XOJ ONbBITA M €ro
pe3ynabTaThl, POPMYIUPOBATH BBIBOIBI

1.10

NPOBOAMTH MPH HEOOXOAUMOCTH CEPHIO NPSAMBIX U3MEPEHUH, ONpeaess
cpeqHee 3HA4YeHHE H3MepseMON BenuduHbl ((OKYyCHOE paccTOosHue
cobuparomieli JMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a H3MEpeHUs
(M3MepuTenHLHOTO IPHOOPA)

MPOBOJIUTHh HWCCJIEAOBAHHE 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH C
WCIIONBb30BAHUEM TPSIMBIX H3MEPEHHI: IJIaHUPOBAaTh HCCIEIOBAHUE,
CaMOCTOATENFHO COOMpaTh YCTaHOBKY, (HUKCUPOBATh PE3yJIbTAThI
MOJIyYCHHON 3aBUCUMOCTH (DM3MUECKUX BEIWYUH B BHUAC TaOIUIU
rpaduKoB, eNaTh BBIBOJBI IO PE3yJIbTaTaM HUCCIEOBAHUS

1.12

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKMX BEJIMYMH: IUIAHUPOBATh
U3MEpEeHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJIHSTH
U3MEPEHUs, CIIeLys INPEUIOKEHHON MHCTPYKLUHH, BBIYUCIIATh 3HAUYCHUE
BEJINYMHBI U AHAIU3UPOBATh MTOJyYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MIOIPELIHOCTH U3MEPEHUN

1.13

cOOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ 1abOpaTOPHBIM
o0opyoBaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (DU3NUECKUX MOJENEe:
MaTepHajgbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHBIH MCTOUYHUK
CBETa, Jy4, TOHKAas JHWH3a, IUIAHETapHas MOJENIb aTOMa, HYKJIOHHAs
MO/JIeJIb AaTOMHOTO sJIpa

1.15

XapakTepu30BaTb IMPUHLUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB ¢ OOPON HA UX OMHUCAHHUSA, UCIIONIb3Ys 3HAHUSA O
CBOMCTBaX (U3NYECKUX SBJIEHUH M HEOOXOAUMble (PU3NYECKHE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMBI U CXEMAaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOICTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB
IpU PEUICHUH Y4YeOHO-IPAKTUUYECKUX 3a]ad, ONTHYECKHUE CXEMbI I
MOCTPOCHMSI N300pakeHHH B IIOCKOM 3epKalle U cOOMparoei TuH3e

1.17

MPUBOJIUTH  TpPUMEPHl  (HAXOAuUTh  HMHPOPMALMIO O  TPHUMEPAX)
MPAKTHYECKOTO HCIIOJIb30BaHMs (DU3MUECKUX 3HAHUU B TIOBCETHEBHOM
YKU3HH JUIs1 0O0ecTieueHnsi 0€30IacHOCTH MPU OOpaIeHHH ¢ TprUdopamMu u
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHCHHS 3J0POBBS U COOJOJICHHUS
HOPM JKOJIOTUYECKOTO TIOBEJICHHUS B OKPYIKaIOIIeH cpejie

1.18

OCYILIECTBIATh MOMCK HH(pOpMAIMKU (DU3UYECKOIO COJICP)KAHUSA B CETH
WHTepHeT, caMoCTOSATENHHO (HOPMYIHPYSI IOMCKOBBII 3ampoc, HAXOIUTh




IMyTH OIpCACIICHUA JOCTOBCPHOCTHU HOHy‘ICHHOﬁ I/IH(I)OpMaI_II/II/I Ha OCHOBC
UMCIOIINXCA 3HAHHUH U JOIIOJIHUTCIBHBIX NCTOYHHUKOB

1.19

HCIOJIb30BATh MPH BBITOJHEHUHN YUE€OHBIX 3a/laHUN HAyUYHO-TIOMYJISIPHYIO
auTepatypy  (pu3MuecKoro cojep)KaHus, CIPaBOYHBIE MaTepUAJIbI,
pecypcsl cetu IHTEpHET; BiIafieTh NPUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3JaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MHGOpPMALIUM U3 HECKOIBKMX HCTOYHHMKOB (PU3MUYECKOrO COMAEpKaHMUs,
myOIMYHO MPENICTABIATh PE3YIIbTAThl IPOSKTHOW HITH HCCIIE0BATENBCKOM
NESITEIbHOCTH, IPU OITOM TIPAMOTHO MCIIOJNb30BaThb  M3yYEHHBIN
MOHATUMHBIN anmapar HM3y4yaemoro pasjena (QU3MKH U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTanueil ¢ y4éroM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB

1.21

IpU BBINOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAaHUM (U3NYECKUX
MIPOIIECCOB paclpeneisaTh OO0sS3aHHOCTU B TPYIIE B COOTBETCTBHH C
MTOCTaBJIEHHBIMM 33/1a4aMU, CJIEAUTH 33 BBIIOJHEHUEM IUIAHA AEUCTBUH U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ] B
NEeSATENbHOCTD TPYIIIbL, BBICTPAUBATh KOMMYHUKaTUBHOE
B3aMMO/ICIICTBHE, IPOSBIISS TOTOBHOCTh pa3pemarbh KOH(QIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KXAHUSA

7 KJIACC

Kon
pasnena

Kon

3JEMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOILETO MUPA

1.1

®usuka — Hayka o npupojie. Asnenus npupoasl. uzndeckue
SABJICHUA: MECXaHUYCCKUC, TCIIJIOBBIC, QJICKTPHUYICCKUC,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE

1.2

®dusnueckue BenMuuHbL. M3MepeHue (U3NYECKUX BEIMYUH.
®dusnueckue pUOOPHI. [TorpemuocTs U3MEPEHHUH.
MexnyHapoaHas cucTemMa eIMHUIL

1.3

EcrecTBeHHOHay4YHBIH ~ METOJl IO3HAHUWA:  HAOJIOJICHUE,
IIOCTAaHOBKA Haquoro BOHpOCZl, BBIIBUKCHHUE THUIIOTE3,
OKCHEPUMEHT IO  TPOBEPKE  THIIOTE3,  OOBSCHCHHE
HaOJFOJAEMOT0 SIBJICHUS

1.4

Onucanue pU3NYECKUX SBJICHUI C MOMOLIBIO MOJIENEn

1.5

[IpakTrueckue pabOTHI:

H3mepenue paccTossHUM.

N3mepenne 00bEMa )KUIKOCTA U TBEPOTO TEa.
Ornpezenenue pa3MepoB MajIbIX Tel.

N3mepenne Ttemmeparypbl IMpU IOMOIIM  KUJIKOCTHOTO
TEPMOMETPA U JaTUUKa TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHNUN BEILIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBl, UX pa3Mepsbl.
OnbIThI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOCHHE BEIECTBA

2.2

JIBmxenue yactul BemecTBa. CBsA3b CKOPOCTH JIBUYKEHUS
YacTHI] ¢ TeMIiepaTypoii. BpoyHoBckoe nBmxeHue, TudPy3us

23

B3aHMOHCﬁCTBHe JaCTUL BCIICCTBA: IPUTAKCHUC U
OTTAJIKUBAaHHUC

24

ArperaTHbleé  COCTOSIHUSI ~ BEILECTBA:  CTPOEHUE  Ta30B,
KUAKOCTEN U TBEPIBIX (KPUCTAIUIMUECKUX) Tell. B3auMocBs3b
MEXJy CBOICTBAaMM BELIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OC00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[TpakTryeckue pabOTHI:

OrueHka AuamMeTpa aToMa METOJIOM PAJIOB (C UCIIOIb30BAHUEM
dboTorpaduii).

OnBITHI 110 HAOJIIOICHUIO TEMIOBOTO PACHIUPEHUS Ta30B.




OneITEl 1O O6H21py>l(eHI/IIO JIEUCTBUS CHII MOJICKYJIAPHOTO
IIPUTAKCHHUA

JIBIDKEHUE U B3AVIMOJIEVICTBUE TEJI

3.1

Mexannyeckoe ABUKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE
JBUKEHUE

3.2

Ckopoctb. CpenHsisi CKOpOCTh IIpU  HEPAaBHOMEPHOM
JBHKEHUH. Pacuér myTu 1 BpeMEeHU JIBHKEHUS

33

SBnenue nHepuuu. 3akoH HHepLUHU. B3aumoeiicTBue Ten kak
[IpUYMHA U3MEHEHMS CKOPOCTH ABMXKEHUs Tel. Macca kak
Mepa UHEPTHOCTH Tena

34

IImotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJWYECTBOM
MOJIEKYJI B eIMHHIIC 00BEMA BEIIECTBA

3.5

Cuna kak XapaKTCPUCTHUKA BSaHMOHCﬁCTBHﬂ TCI

3.6

Cuita ynpyroctu u 3akoH ['yka. Mi3Mepenue Cuiibl ¢ TOMOIIbIO
TMHAMOMETpa

3.7

SIBnenue TAroTeHUs U cuiia TsokecTd. Cuita TSDKECTH Ha APYTHX
mradeTax. Bec Tena. HesecomocTh

3.8

Cuna tpenus. TpeHne CKOIbXKEHUS U TPEHUE NOKosl. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

Cio)keHWe CWJI, HampaBJICHHBIX MO OJHOM  MPSMOM.
PaBHOElCTBYIOIIAsA CHIT

3.10

[IpakTrueckue pabOThI:

OmnpezeneHne CKOPOCTH PaBHOMEPHOTO JIBUXKEHHUS (IIapHUKa B
KHUJIKOCTH, MOJEIH 3JIEKTPUUECKOro aBTOMOOWIS U Tak
nanee). OnpeneneHue cpeaHeil CKOPOCTH CKOJIBbKEHHs OpycKa
WM IIapuKa IO HAKJIOHHOW TIockocTu. OmnpeneneHue
IIOTHOCTH TBEPAOTO Tenma. ONBITH, JAEMOHCTPHUPYIOIIUE
3aBUCUMOCTb pacTsKEHUs (IepopMalnuu) MPYKHHBI OT
NPUII0KEHHOU CHJTBL. OmnbITHI, JIEMOHCTPUPYIOLIHE
3aBHCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca Tella U
XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®usnyeckue SBIEHUS B IPUPOJE: IPUMEPHI JBHXKEHHS C
pPa3siIUYHBIMU CKOPOCTSIMH B JKUBOW U HEXHUBOH IPUPOJIE,
JIEICTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEP/IbIX TEJI, )KMJIKOCTEH 1 T'A30B

HaBnenue T1BEpmoro Tenma. CmocoObl YMEHBIICHHS U

4.1 YBCIIMUCHUA NABJICHUSA

49 JlaBnenune ra3a. 3aBHCHMOCTH JaBlIieHUS Ta3a OT 00BEMa,
TEeMIEepaTypbl

43 [lepenaua paBneHus TBEPABIMH TENAMU, SKUJIKOCTIMU H

razamu. 3axkoH [lackans. [[ueBMaTnueckre MaIlInHbI




4.4

3aBUCHUMOCTh ~ JaBIEHHUS  JKUJAKOCTH  OT  TJIyOWHBI.
['mapocrarnueckuit  mapamokc. CooOmiaronmecss COCyIbl.
lMuppaBnrueckrue MeXaHU3Mbl

4.5

AtMocdepa 3emnn u atmochepHoe maBieHue. I[IpuduHbBI
CyIIECTBOBaHMUS BO3AYIIHOW 00osouku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(EPHOrO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOpS

4.6

N3smepenne armocdepHoro naBieHus. [lpubopsr st
U3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

4.7

JlelicTBrUE XKUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX TENO.
BrrTankuBaromias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTuueckue paboOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tela B BoJie OT 00BEMa
NOTpYy>KEHHOM B JKHUIKOCTh dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH HA TEJO0, MOIPYKEHHOE
B JKUJKOCTh. [IpoBepka HE3aBMCHMOCTH BBITAIKHWBAIOUIEH
CUJIbI, IEUCTBYIOIIEH HAa TEIO B KUIKOCTHU, OT MACChI TEla.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAOLIEH
CUJIBI, JEUCTBYIOIIEM Ha TeIo B JXHUIKOCTH, OT 00BEMa
MOTPYKEHHOW B KHUAKOCTb YacTH Tela M OT IUIOTHOCTH
KUJKOCTH. Konctpyuposanue apeoMeTpa WIH
KOHCTPYMPOBAHUE JIOAKA u onpeesieHne eé
IPy30I0ABEMHOCTH

4.10

Ouznyeckue SBICHHUS B TPHUPOJE: BIUSHUE aTMOc(hepHOro
JTABJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckne  ycTpoicTBa:  cooOIIaroUIvecs  COCYBbI,
YCTPOMCTBO  BOJOIPOBOJA,  THAPABIMYECKUH  IIpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexannueckasi paborta

5.2 Mexanuueckass MOITHOCTb

53 [IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TMIOCKOCTb.

’ [IpaBuno paBHOBecHs pblyara

54 [TpumeHeHue npaBuiia paBHOBECHS pblyara K 010Ky
«3onotoe mpaBuwio» MexaHuku. KoadduuueHt mnoneznoro

5.5 nercTBusl MexaHu3MoB. lIpocTble MexaHu3Mbl B OBITY U
TEXHUKE

5.6 [loTenmanbHast SHEPTrUU TeJa, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sueprus

58 [lonHass wmexaHudyeckass »SHeprus. 3aKOH M3MEHEHUS U

COXpPaHCHUA MEXaHUYECKOM OHCpPIrun




[TpakTueckue paboOTHI:
Omnpenenenue pabOTbl CHJIBI TPEHUS IPU PaBHOMEPHOM
59 JBWKEHUM  Telda IO TOPU3OHTAIILHOM  MOBEPXHOCTH.
' HccnenoBanne ycnoBuil paBHOBecHsl pbryara. M3mepenue
KIIJ] nakioHHOW TUIOCKOCTH. M3yueHue 3akoHa COXpaHEHUs
MEXaHUYECKOUN 3HEpruun
5.10 ®du3nyecKue SBJICHUS B MPUPO/JIC: PhIUary B TEJIC YEJIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar, TMOABWXKHBIA U
5.11 HETOJIBIKHBIM  OJIOKW, HAKJIOHHAs IUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI CO/IeP:KAHUS
pa3jena  3JieMeHTAa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TeOpHUH
6.1 CTpoeHMs BelecTBa. Macca U pasmepbl MosieKyd. OIbITHL,
' MOATBEPKIAIOLINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.2 Mogenu TBEPAOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSIHUNA
) BenlecTBa. Kpucramnnueckue u amopdHsbie Tena
63 OOBsicHEeHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEN Ha
' OCHOBE TI0JIO’KEHUIN MOJIEKYJIIPHOKMHETHUECKON TeopuH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemioBoe pacmupeHue u cxaTue
6.6 Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO
6 ' JBUKEHUSI YaCTHULL
6.7 Buytpennsist sueprus. CnocoObl H3MEHEHHs] BHYTPEHHEU
' SHEPruu: Terionepeaada U CoBepIIeHNue padoThl
6.3 Bunel Temnmonepenauu:  TEMJIONPOBOJHOCTh, KOHBEKIIHS,
U3IIy4eHue
6.9 KonnuecTBo TennoTel. Y aenpHas TEMIOEMKOCTD BEIIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO
' Oaanca
6.11 [InaBneHve W OTBEpAEBAaHME KPUCTAIIMYECKUX BEIIECTB.
' VnenbHas TemioTa MIaBiIeHUS
[TapooOpazoBanue u kouzaeHcainus. Vcnapenuwe. Kumnenwe.
6.12 VnaenpHast ~ Terota  mapooOpa3oBaHUsS.  3aBHCHUMOCTH
TEMIIepPaTyphl KUIIEHUS OT aTMOC()EPHOTO JTaBICHUS
6.13 BnaxHocTs Bo3nyxa




6.14

3Hepr1/1;1 TOILIMBA. Y JAeJbHas TEeIIoTa Cropanus

6.15

[Tpunnumner padotsl TemnoBeix Aurareneit KIIJ[ terioBoro
aBurarens. TemioBble JBUraTelid U 3alluTa OKPYKAKOIICH
cpenpl

6.16

3aKOH COXpaHEHUS W TPEBPAILICHHUS HEPTUU B TEIIOBBIX
npoiieccax

6.17

[TpakTuueckue paboOTHI:

OnbITEl IO OOHAPY)KEHUIO JACUCTBUSA CHUII MOJICKYJISPHOTO
NPUTSKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOW COJIA WIIN
caxapa.

OnpITel MO HAOMIOJACHUIO TEIUIOBOTO PACIIUPEHHUs Ta30B,
JKAJIKOCTEN U TBEPJBIX TEIL.

Ornpenenenue naBiaeHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3IyXa
oT ero o0bEMa U HarpeBaHus WIH OXJIAXKICHUS.

[IpoBepka runore3sl TMHEHHON 3aBUCUMOCTH AJIMHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUYECKON TPyOKE OT TeMIepaTyphl.
HaOmtonenue wu3MeHeHUss BHYTPEHHEW DSHEPruu Telna B
pe3ynbTaTe Tersonepenayn u paboThl BHEITHUX CHUIIL.
HccnenoBanne sBIEHUS TEIUIOOOMEHA TPH CMEIIMBAHUU
XOJIOJTHOW U TOpsiYEN BOJIBI.

OrnpeneneHne KOJINYECTBA TEIJIOTHI, ITOJIyYEHHOTO BOJOW MpH
TEII000MEHE ¢ HarpeThIM METANIMYSCKUM IIMITHHIPOM.
Onpenenenne yIeabHONU TEIIOEMKOCTH BEIIIECTBA.
HccnenoBanue nporiecca uCapeHusl.

Ornpenenenne OTHOCUTENIBHON BIIaKHOCTH BO3/yXa.
Ornpenenenue yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

duznyecKue SBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSHIKEHUE
U KalWUISIPHBIC SBJICHUS B TPUPOE, KPUCTALIBI B MPHPO/IE,
uznydenne CorHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
o0Opa3oBaHHe POCHI, TyMaHa, WHesl, CHeTa.

6.19

Texauueckue YCTpOMCTBA: KaluJUIsphl, IIPUMEPBHL
WCIIOJB30BaHUSA  KPHUCTAJUIOB, JKHIKOCTHBIM  TEPMOMETP,
JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,
TUTPOMETPHI, IICUXPOMETpP, MapoBas TypOWHa, JBUIaTENb
BHYTPEHHETO CrOPaHUs.

OJIEKTPUYECKUWE U MATHUTHBIE ABJIEHUA

7.1 Onexkrpuszanus Tei. JBa poja 3JeKTpUUECKUX 3aps10B
B3aumoneiictBue  3apsokeHHbIX  Ten.  3akoH — Kyrona
7.2 (3aBHCHMOCTh CHJIBI B3aMMOJEUCTBUS 3apsDKEHHBIX TeNl OT

BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]Ty TE€IaMH )




QHCKTpI/I‘leCKOC ITOJIC. HaHp}I)KéHHOCTB QJICKTPHUYICCKOT'O ITOJIA.

7.3 [IpuHuunm  cynmeprno3uiMy  JIEKTPUYECKHX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn  snexTpuyeckux — 3apsaoB.  DJIEMEHTapHBIM
7.4 anekTpudeckuid 3apsia. Crpoenuwe aroma. [IpoBoaHuku u
JTURJIEKTPUKU
7.5 3aK0H COXpaHEHUS JIEKTPUUECKOro 3apsiaa
76 DnexTpuyecKui TOK. VYcenosus CYILIECTBOBAHUS
' 3JEKTPUYECKOTO TOKa. VICTOUYHHKYU MOCTOSIHHOT'O TOKa
77 JleficTBUSL DJIEKTPUYECKOTO TOKa (TErIOBOE, XUMUYECKOE,
' MarHUTHOE). DJIEKTPUUECKUHN TOK B JKUIKOCTAX U razax
73 Onekrpuueckas  uenb. Cuina  Toka.  DIEKTpUUYECKOE
) HaIPsOKEHUE
79 ConpoTuBieHre TMPOBOJHUKA. Y IEIbHOE COMPOTHBIICHUE
' BEIICCTBA
7.10 3akoH OMa 1715 yyacTKa enu
711 [TocnenoBarensHOE u napajuiebHOe COC/IMHEHHE
MPOBOJHHUKOB
712 PaGota 1 MOIIHOCTB NEKTPUYECKOTO ToKa. 3akoH J[xoynsa —
' Jlenna
713 DJeKTpUYECKUE IEH ¥ TOTPEOUTEIH dIIEKTPUIECKON SHEPTHA
’ B ObITy. KOpoTKOe 3aMbIKaHMe
714 [locTostnaple  MarHuThl.  B3anMopeicTBME  MOCTOSHHBIX
' MarHuTOB
715 MaruauTtHoe noje. MarHuTHOE 1moJjie 3eMJIU U €ro 3HaYCHUE JTs
' JKU3HU Ha 3emiie
716 OnbiT Dpcrega. MarHuTHOE TMOJ€ 3JIEKTPUYECKOTO TOKA.
' [IpumeHeHue 3J1IeKTPOMAarHUTOB B TEXHUKE
JleficTBMe MarHUTHOrO IO HA MPOBOJHHUK C TOKOM.
717 3JI€KTpOI[BI/II‘aTeJIBV IOCTOSIHHOTO ~ TOKA. I/ECHOJIBSOBaHI/Ie
JJEKTPOJABUraTeNied B TEXHUYECKUX YCTPOWCTBaX M Ha
TpaHCIopTe
718 Onbitel @apajes. SIBneHUe 3JIEKTPOMArHUTHOM WHIYKIIHH.
) [Ipasuno Jlenna
Onekrporerepatop. CrnocoObl MOMy4YeHHs] DIIEKTPUUECKON
7.19 SHEPruu. DIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPrUu
[IpakTudeckue pabOTHI:
OnbITHI 110 HAOMIOACHUIO AEKTPU3ALMH TSl HHAYKIUEH U TpH
7.20 CONPUKOCHOBEHMH.

UccnenoBanne  IEWCTBUA ~ DJIEKTPUYECKOTO  TMOJS  HA
HpOBOI[HI/IKI/I nu I[I/IE)JIGKTpI/IKI/I.




Cbopka u mpoBepka pabOThI  BJIEKTPUYECKOW  IIenHu
IIOCTOSTHHOTO TOKaA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryinupoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYLIETO YEpe3
PE3UCTOpP, OT CONMPOTHUBIICHUS PE3UCTOPAa M HANPSHKEHUS HaA
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTb 3JEKTPUUYECKOTO
CONPOTUBIIEHUSI MPOBOJHMKA OT €ro JJIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEUYEHUsI U MaTepHuaa.

IIpoBepka  mpaBWJIa  CIOKEHHS  HANpPsDKEHUA — TIPHU
IIOCJIEI0BATEIbHOM COEIMHEHUN JIBYX pe3ucTopoB. IIpoBepka
npaBuja Uil CWJIbl TOKa MPHU NapaJyIEIbHOM COEIUHEHUH
pesuctopoB. OmpeneneHue padOThl 3JIEKTPUYECKOTO TOKa,
uaymero 4yepe3  pesucrop. OmnpeneneHHe  MOIIHOCTH
JJEKTPUYECKOTO  TOKa,  BBIIEISEMOW  Ha  PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBl TOKAa, HIYLIETO YEpe3
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Ompenenenue KITJI
HarpeBatens. VccrnenoBaHue MarHMTHOTO B3aUMOJACUCTBUS
IIOCTOSIHHBIX ~ MarHuToB. V3yueHne MarHMTHOro IOJIA
MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U PA3/ICICHHH.
HccnenoBanue neCTBUSA 3JIEKTPUYECKOTO TOKA HA MATHUTHYO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb CHJIbI
B3aUMOJICUCTBUS KaTYIIKH C TOKOM U MarHUTAa OT CUJIbI TOKA U
HallpaBJI€HUsT TOKa B Karymke. M3ydenume pgencTBus
MarHuTHOTO IOJIsl Ha NPOBOAHUK ¢ TokoM. KoHCTpyHrpoBaHue
W u3ydeHue padoThl aekTpoasuratens. M3mepenme KIIJ]
AJIEKTPOJIBUTaTENIbHON yCTaHOBKU. OTIBITHI 110 UCCIIEJOBAHUIO
ABJICHUSI  AJEKTPOMArHUTHOM MHAYKLMH: HCCIEIO0BAHHE
M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUS! NHAYKLHOHHOIO TOKa

dusznyeckue SBICHUS B npupoac: JICKTPUICCKUC ABJICHUSA B
aTMocq)epe, SJICKTPUYCCTBO JKHUBBIX OPraHU3MOB, MArHUTHOC

721 nosie 3eMiu, Apeid MOIOCOB, POJIb MArHUTHOTO TOJS IS
JKU3HU Ha 3emiie, OIS PHOE CUSTHUE

TexHudyeckne  yCTpOMCTBa:  SJEKTPOCKON,  aMIIEPMETP,

BOJIETMETP, pEOCTaT, CYETYMK DIICKTPUYCCKOH OSHEPTHH,

799 AJIEKTPOOCBETUTEIILHEIC puoOOoPHI, HarpeBaTelbHbIC

’ 3JIEKTPOIIPUOOPHI (mpumepsr), AJICKTPUIECCKUE

PEIOXPAHUTEIIH, AJIEKTPOMATHUT, 3JIEKTPOJIBUTATEITb

IMOCTOSAHHOT'O TOKA, I'CHCPATOP IMOCTOSHHOI'O TOKA

9 KJIACC




Kon

Ko snementa

[IpoBepsiembie 37IEMEHTHI COAEPKAHUS

pasznena
MEXAHUWYECKHUE ABJIEHUA
2.1 Mexanudeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema
’ oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
2.4 HepaBHoMepHOe mnpsmonuHeliHoe aBuxkeHue. CpenHsas u
MIHOBEHHAs1 CKOPOCTb TeJla TP HEPABHOMEPHOM JIBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE ITPSMOJIMHENHOE IBUKEHHE
8.6 CBoOoanoe nagenue. OnbITe! [amuies
PaBHOMeEpHOE nBH)KEHHME MO OKpyx)HOCTH. llepnon m wacrora
8.7 oOpareHusl. JIunelinas U yrjoBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 [TepBbiii 3akoH HetoTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHnun cynepnosuuuu cui
8.12 Cwuita ynpyroctu. 3akoH ['yka
213 Cuna TpeHHs: CHIa TPEHUSI CKOIBKCHUS, CHJIa TPSHHS TTOKOSI,
g ’ JpyTrue BUJbl TPEHUS
214 Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUs. Y CKOpEHUue
CcBOOOIHOIO IMaAECHUS
215 JBwxenue mmaner Bokpyr Comuma. IlepBas kocmuyeckas
cKopocTb. HeBecOMOCTh U nieperpys3ku
8.16 PaBHOBecue MarepuanbHOil Touku. AOCOTIOTHO TBEPIOE TEIO
217 PaBHOBeCcue TBEPIOTO TENMa ¢ 3aKPEINIEHHON OCBIO BpAILlCHUS.
MowmeHnT cuinsl. LlenTp Tsxectn
8.18 Nmnynbce Tena. M3menenue umnybca. UMmysibe criibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTh
222 PaGora cun TskecTH, ynpyroct, TpeHus. CBsi3b SHEpPruu u
' paboThI
223 [ToTenmanbHast SHEpPrus Tena, MOAHITOrO HaJ MOBEPXHOCTHIO
) 3emiu
8.24 [ToTeHmanbHast SHEPTUS CKATON MPYKUHBI
8.25 Kunernueckas sneprus. TeopeMa 0 KWUHETUUECKON YHEPTUU
8.26 3aKOH COXpaHEHUs] MEXaHWYECKON IHEPTUu
8.27 [IpakTrueckue paboOTHI:




OmnpeneneHue cpelHEl CKOPOCTH CKOJNBXKEHHMsI Opycka WU
JBIDKEHUS [IapuKa MO0 HAKJIOHHOW TutockocTH. OmpexneneHne
YCKOpPEHHUsl Tela IMpH PaBHOYCKOPEHHOM JBH)KEHUHU IIO
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH TYTH OT BPEMEHHM IIpH
PaBHOYCKOPEHHOM JIBI)KEHHH 0€3 HadaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBIIKEHUH
0e3 HayaJIbHOIM CKOPOCTH ITyTH OTHOCSTCS Kak psiJ HEYETHBIX
YHCeI, TO COOTBETCTBYIOIIME TIPOMEXKYTKH  BpPEMECHH
OJIMHAKOBBI.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TPEHUSI CKOJIBXKCHHS OT
CHJIBI HOpMaJibHOTO AaBieHus. OnpexneneHue xkoddduimenta
TpeHUsl cKonmbkeHHusd. OrmnperneneHne XECTKOCTH TPYKHUHBI.
Omnpenenenne paboOThl CUJIBl TPEHUS IPU PaBHOMEPHOM
IBWKCHUW  Tella 1O  TOPU30HTAJIbHOM  TOBEPXHOCTH.
Omnpenenenue pabOTHI CUITBI YIIPYTOCTH TPU MOIBEME TPy3a C
MCMOJIb30BAHNEM HEIOJIBUKHOIO U MOJIBUKHOTO OJIOKOB

dusznueckue SBJICHUS B npupozaec: MNpUWINBBL W OTJIUBBHI,

8.28 nBukeHne IuiaHer  CoJIHEYHOW — CUCTEMbI, PEaKTHUBHOE
JBUKEHHE KUBBIX OPIraHU3MOB
220 TexHudeckue ycTpoMCTBa: CIUIAOMETpP, JATUUKH IOJIOKEHUS,

paccTosSHUS U YCKOPEHHUS, PaKeThl

MEXAHWYECKHUE KOJIEBAHMA 11 BOJIHBI

KonebGatenbHoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKU

o1 KOJICOAHMA: TIEPHUOI, YaCTOTA, AMIUIUTY/Ia
9.2 MareMatuyeckuii ¥ INpYyKUHHBbIM MasTHUKU. [IpeBpaiienue
' SHEPTUU MPHU KOIeOaTeTbHOM IBUKECHUN
93 3aryxatomue — KojieOaHus.  BBIHyXJeHHBIE  KoJieOaHUSI.
' Pe3onanc
Mexanuyeckue BoJIHBI. CBOMCTBA MEXaHWYECKUX  BOJIH.
9.4 [IpononbHbIE M TONEpPEUHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
' e€ pacrnpocTpaHeHusi. MexaHn4ecKUe BOJIHBI B TBEPJIOM TellE,
CEIUCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yiabTpa3sByk
[IpakTuyeckue paboThI:
Omnpenenenue 4acTOThI U nepuojaa Kosie0aHui
MaTEMaTHYECKOT0 MasiTHUKA.
Omnpenenenre 4acTOTHI M TIEpHOJA KOJICOAHWUU TPY>KUHHOTO
9.7 MasiTHUKA

UccnenoBanue 3aBHCHUMOCTH nepuojaa Kosie0aHui
MOABCUICHHOI'O K HUTHU I'py3a OT JJIMHBI HUTH. I/ICCJIGIIOBaHI/Ie
3aBUCHMOCTH NEpUoAa KoJeOaHUN MPYKUHHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka He3aBUCMMOCTH mepuoja KonebaHuit




rpy3a, MOABEIIEHHOTO K HUTH, OT MAaccChl Tpy3a U KECTKOCTU
PYXXUHBL M3MepeHne ycKopeHus: CBOOOTHOTO TaICHUS
dusnyeckre SBICHUS B TPHUPOJAC: BOCHPHITHE 3BYKOB
9.8 KUBOTHBIMH, 3eMIIETPSICEHUE, CECMUYECKUE BOJIHBI, IIyHAMH,
X0
9.9 Texuuueckue YCTpOWCTBA: 9XO0JIOT, UCII0JIb30BAHUE
' yIBTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE TTOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DNEeKTPOMarHuTHOE  MOJe.  DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 3MeKTPOMarHUTHBIX BOJIH
103 DJleKTpoMarHuTHas npupoaa cBera. CKOpOCTh  CBeETa.
' BomnHOBEIE cBOMCTBA CBETA
10 [IpakTudeckue paboTHI:
10.4 MN3ydeHnne CBOMCTB 3JICKTPOMAarHWTHBIX BOJH C TOMOIIBIO
MOOMIIBHOTO TenedoHa
105 ®dusnyeckue SBICHUS B MPUPOJE: OMOJIOTMYECKOE JIEHCTBUE
' BUJIUMOTO, YIbTPa(UOIETOBOIO U PEHTT€HOBCKOTO U3TyUYEHUI
106 TexHnudeckue ycTponCTBa: UCMOIB30BAHUE AJICKTPOMArHUTHBIX
' BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUS
11.1 JlyueBas monenb cBera. ICTOUHHKHM CBETA
11.2 [IpssmonuHetHOE pacIpOCTpaHEHUE CBETA
11.3 OTtpaxenne ceta. [Imockoe 3epkaiio. 3aKOH OTPaKEHUS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus: csera. IlomHoe
' BHYTpPEHHEE OTpaKEeHUE CBETa
11.5 JIunza. Xon nyueit B 1uH3€
11.6 OnTuueckas cucreMa (hoTtoarmapara, MUKpPOCKOTA U TEJIECKOMa
117 I'maz kak  ontuueckas cuctema. bmmzopykocts U
' JATBHO30PKOCTh
11 118 Pasnoxenne Oenoro cera B crektp. Onbithl HbroToHa.
' CrnosxeHue CeKTpalIbHBIX IBETOB. Jlucmepcus cBeTa
[TpakTrueckue pabOTHI:
HccnenoBanuie 3aBUCHMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIyda
OT yTJia MmaJIcHusl.
N3ydeHne xapakTepucTHUK U300pa’keHUs MpeaAMeTa B IIJIOCKOM
119 3epKaje.
' HccnenoBanrie 3aBUCUMOCTH yrja MPeTOMIIEHUS CBETOBOTO
Jy4a OT yIJla MaJeHUs Ha TPAHULE «BO3JIyX — CTEKIION.
[Tomyuenue n300paskeHUl ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSIHUST M ONTHYECKOW CHIIBI
COOMpArOIIEeH JIMH3BI.




OMnBITHI IO PA3IOKEHUIO OENIOro CBETa B CHEKTP.
OnbITHI IO BOCTIPUSATHUIO LIBETA IPEAMETOB ITPH UX HAOIIOACHUN
yepe3 [IBETOBbIE (PHIIBTPHI

11.10

Odusznyeckue sBieHus B npupoje: 3atMenust ConHna u JIyHsl,
IIBETa TeJl, ONTHUYECKUE sBJICHHS B arMmocdepe (1BeT HeOa,
pedpaxius, paxyra, MUpPax)

11.11

TexHudeckrne yCTpOWCTBAa: OYKH, TEPUCKOM, (oToarmapar,
ONTHUYECKUE CBETOBO/IbI

12

KBAHTOBBIE SAIBJIEHU A
121 Omnswitel Pesepdopna u mnanerapHas mozens aroma. Mojenb
' atroma bopa
122 Hcnyckanre u moriomieHue cBera aroMoM. KBaHTBHL
) JIuHenyaTeie CIEKTPhI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3TydeHUs
124 Crtpoenue aroMHOrO siipa. HykinoHHas Mojienib aTOMHOTO /pa.
' H3oTomsI
125 PannoaktuBHbie  mpeBpamenus. llepuon — mosypacmaga
aTOMHBIX Si7Iep
12.6 SnepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsAlIOBOTO U
' MacCOBOTO YHCEI
12.7 DHeprus CBs3U aTOMHBIX siziep. CBs3b Macchl U SHEPTUU
12.8 Peaknuun cuntesa u npeneHus saep. VICTOUHHMKM SHEPrUmM
' ComnHiia 1 3B€311
12.9 Snepnas sHepreruka. JlelicTBHE pPagMOAKTUBHBIX W3JIYyYEHHM
' Ha JKUBBIE OPTaHU3MBI
[IpakTrueckue paboTHI:
Habmroienue CriiomHbIX U TMHEHYAThIX CIEKTPOB U3ITyUeHUSI.
12.10 HccnenoBanue TpEeKOB: M3MEPEHUE HHEPrUM YACTHUIIBIIIO
TOPMO3HOMY yTH (110 poTOorpadusim).
W3mepenue paanoakTuBHOTo hoHa
Oduzuyeckre  SABIEHUS B TNPUPOAE:  €CTECTBEHHBIN
1211 paJIMOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4YHd, PaJIHOAKTUBHOE
’ U3ITyYeHHUe MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PaOAKTUBHBIX
M3JIy4eHUN Ha OpraHu3M YeJIOBEeKa
12.12 TexHUYeCKHue YCTPOMCTBA: CIEKTPOCKOT, WHIWBHIYaTbHBINA

AO3HUMETP, KaMepa Bunscona




MNPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBLHON MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOTI0 0011ero oopaszosanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKUA B HAYYHOH KapTHHE MUPA; CHOPMUPOBAHHOCTD
0a30BBIX MpPEICTaBIEHUN O 3aKOHOMEPHOW CBSI3M M I103HABAEMOCTH
ABIICHWA  TNPHUPOIBI, O POJH  OKCIepUMeHTa B  (usmke, O
cucreMooOpasyromeil posn QUMK B PasBUTHHU €CTECTBEHHBIX HayK,
TEXHUKUA M TEXHOJIOTHH, 00 SBOMOUUH (PU3MYECKUX 3HAHUN M X POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MUPA, O BKJIaJ€ POCCUMCKUX U
3apyOeXHbIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, 00BSCHEHUE ITPOLIECCOB
OKPY>KaIOILEro MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs 0 BUAAX MaTepuu (BEIIECTBO W IOJIE), O JABIKEHUU KaK criocobe
CYILIECTBOBAHMSI MaTe€pUH, 00 aTOMHO-MOJIEKYJISIPHONH TEOPUU CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTU SIBICHUN MPUPOJBI (MEXaHUIECKUX,
TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHUE pa3Inyarh
SIBJICHUS 110 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEeMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHUE; YMEHUE PAClO3HABATh
MPOSIBJICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUW B OKPYXKAIOIIEM MUPE,
BBIJIETISIS MX CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKK)

Bnanenne ocHOBaMM MOHATHIHOIrO ammapaTa U CUMBOJUYECKOTO SI3bIKA
(GU3MKM ¥ HCIONb30BAHME WX JJIS PELIeHUs Yy4eOHBIX 3a/ady; yMEHUue
XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SIBICHUS W MPOIECCHI,
UCHOJb3Ys (hyHAaMEHTAIbHBIE U SMIUPUUECKHE 3aKOHBI

YMeHne onuchiBaTh W3Y4YEHHBIE CBOMCTBA Tel U (PU3MYECKHE SBIICHUS,
UCIIOJIB3Ys (PU3HYECKUE BETHUUHBI

Brnanenune ocHoBaMH METO/I0OB HAyYHOT'O TIO3HAHUS C YIETOM COOIIOICHNUS
npaBuiI 0€30MaCHOTO TPyAa: HaOM0IeHHE (PU3UYCCKHX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JAaHHOTO Habopa 000PyAOBaHUS 110 HHCTPYKIINH, OMIMCHIBATH XOJ1 OTbITA U
3aIUCHIBATh €0 PE3yJIbTAThI, (JOPMYIIMPOBATH BHIBOJIBI;

MPOBEJICHUE MPSAMBIX U KOCBEHHBIX HM3MEPEHUN (U3MUECKUX BEITUYHH:
YMEHHE  IUIAaHUPOBAaTh  W3MEPEHHUs, CaMOCTOSATEIIEHO  COOHMpaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY IO WHCTPYKIIUH, BBIYHCIISATH 3HAYCHHE
BEJIMYUHBI U aHAIM3UPOBATH MOJTyUYEHHBIE PE3YJIBTATHI C YIETOM 3aIaHHON
MOTPEIIHOCTH PE3yJIbTATOB H3MEPEHUI;

MPOBEJICHUE  HECIOXHBIX  OKCIEPUMEHTANBHBIX  HCCIEIOBaHUM;
CaMOCTOSTEIIFHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOJIUTH
MCCJICIOBAHKE TI0 MHCTPYKIINH, MPEACTABISATh MOJYYCHHbBIE 3aBUCUMOCTH
(U3UYECKUX BEIMYMH B BUJE TaOaUI, W TrpaduKOB, YYUTHIBATH
MOTPEIIHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS




IToHumMaHMe XapakTepHBIX CBOMCTB (U3UUECKUX Mojenel (MaTepuanbHas
TOYKa, a0COFOTHO TBEPJOE TEJIO, MOJICTTH CTPOCHUS T'a30B, KUJIKOCTEH U
TBEPABIX T, IUIAHETApHAsl MOJIEb aTOMA, HYKJIOHHAsl MOJEJIb AaTOMHOTO
S]Ipa) ¥ YMEHUE MPUMEHSATh UX Ul 00bsACHEHUS (PU3NUECKUX MPOILIECCOB

YMeHne o0BsCHATh (PU3NUECKUE IPOLIECChl U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil INPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABJISTh IPUYNHHO-CICACTBEHHBIE CBS3M M CTPOUTH
OOBSICHEHHE C OMOPOH Ha M3Y4YCHHBIE CBOHCTBAa (PU3MUECKUX SBICHHIA,
(bu3nyeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIH

YMeHue pemath pacu€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUH ), HCIIONIb3YS
3aKOHBI U (hOpMyIIbI, CBSI3bIBAIOIINE (PU3NUECKHUE BETUUYHUHBI, B YACTHOCTH,
3alUChIBaTh KPAaTKOE YCJIOBHE 3aJa4M, BBIABIIATh HENOCTAIOIINE JAHHBIE,
BBIOMpaTh 3aKOHBI M (OpMysbl, HeoOXoaumble s €€ pelleHus,
UCIOJIb30BATh CIIPABOYHBIE JAHHBIE, MPOBOJUTH Pacué€Thl M OLICHUBATH
PEATMCTUYHOCTD IOTYYEHHOr0 3Ha4eHUs (PU3MUECKON BEIMYUHBL, yMEHUE
OTIPENIeNIATh PAa3MEPHOCTb (U3WYECKON BETUYMHBI, TOJIYYCHHOW TpH
pEeILlIeHnN 3aJa4n

YMeHune XxapakTepu30BaTh NPUHLMUIIBI JEHCTBUS TEXHUUECKUX YCTPOMCTB,
B TOM YHCIIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB IO UX OMUCAHMIO, UCIIOJIB3YS 3HAaHUS O CBOMCTBAX (PU3UUECKUX
SIBJICHUN U HEO0OXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHHUe UCTIONB30BaTh 3HAHMS O (PU3UIECCKHUX SBJIICHUSAX B MIOBCEIHEBHOM
KU3HU IS oOecriedeHuss 0€30MacHOCTH MPHU OOpalleHUU C OBITOBBIMH
mpuOOpaMl U TEXHUYCCKHMMH YCTPONCTBAMH, COXpPAHEHHS 370POBbS H
COOJIFO/ICHUST HOPM DKOJIOTHYECKOTO TOBEJCHUS B OKPYKAIOIICH Cpefe;
MOHMMAaHKE HEOOXOIUMOCTH TPUMCHCHHS JOCTIKCHUH (GU3HKH H
TEXHOJIOTUH JIJIsl palliOHAILHOTO MPUPOJIOTIOIB30BAHHUS

11

OneiT TOMCKa, TpeoOpa3oBaHUsT W MPEACTaBICHUS HH(DOpMAIHH
(GU3NYECKOTO  CONEpXKAHHUS C  HCIOJB30BAaHHEM HWH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI; yYMEHHE OIIEHUBATh JIOCTOBEPHOCTH
MOJIy4eHHON WH(OpManMM HAa OCHOBE UMEIONIMXCA 3HAHUU W
JIOTIOJTHATEIHHBIX HCTOYHHKOB; YMEHHUE HCIIOJB30BaTh TIPH BBITTOJIHEHUT
y4eOHBIX 3a/laHuil  HAYYHO-MOMYJSIPHYIO JIUTEPATypy (PHU3NYECKOTrO
COZICp)KaHUs, CIpPaBOYHBICE MaTepHaibl, pecypchl ceth VIHTepHeT;
BIIaJicHUE 0a30BBIMH HaBBIKAMU MPE0Opa3oBaHus HHPOPMAITUU U3 OJTHOM
3HAKOBOW CHCTEMbl B JPYIylH; YMEHHE CO3llaBaTh COOCTBEHHBIC
MMMCbMEHHBIC ¥ YCTHBIE COOOIICHWS Ha OCHOBE WH(pOpMaNMH U3
HECKOJIbKMX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKAHUSA, IPOBEPAEMBIX HA OI'3 110 ®PU3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 MEXAHMWYECKUE SABJIEHUS
1.1 Mexanudeckoe nBrmkeHne. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTETBLHOCTD IBHUKCHUS
12 PaBHOMepHOE U HepaBHOMEpHOE ABMKeHUE. Cpennsisi ckopocTh. PopMyita j1si BBIYUCICHUS CpEeTHEN CKOpPOCTH: V = S/t
PaBHOMeEpHOE MPSAMOIMHEITHOE IBM>KEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B CIIy4ae paBHOMEPHOTI'O MPSIMOIUHEHHOTO
IBYOKEHNS:
L3 | x(f)=x,+ut
I'padyiky 3aBUCUMOCTH OT BpEMEHU Il MPOEKIIMU CKOPOCTH, MPOSKIIMH TEPEeMEeIeHUs, TyTH, KOOPANUHATHI TIPH PaBHOMEPHOM
MPSAMOJMHENHOM JBUKECHUU
3aBUCHUMOCTh KOOPJIMHATHI T€Jla OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIIMHEMHOTO IBUYKCHHUSL:
2
Sy =V *i+ay* =
o
@opMyJibl I NPOEKIUU MEPEMEIICHUS, TPOCKIHUH CKOPOCTH U MPOEKIUU YCKOPEHUS IIPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIKEHHUH:
2
14 | SsO=vt+a,-—,

U.\'('() =Up, T4, 1,

a.(tf)=canst,

3 3

2 2_ 4
Vs Uiy ==a,5,

I'paduku 3aBUCMMOCTH OT BpPEMEHU JJIsl IPOEKLUUU YCKOPEHHUS], POEKIIUN CKOPOCTH, MPOEKLIUU MEePEMELIEHUS, KOOPAUHATHI MPU
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKECHUHU




1.5

CBobOonHoe maneHue. PopMyIibl, ONMMCHIBAIOIME CBOOOAHOE MMAJIEHHWE Teja MO0 BEPTHKAIM (IBM)KEHHE Tela BHU3 WIH BBEpX
OTHOCHUTEJIbHO MOBEPXHOCTH 3emin). I'papuky 3aBUCHUMOCTH OT BPEMEHHU AJIsi IMPOEKLUUU YCKOPEHHS, MPOEKIMH CKOPOCTH U
KOOPJMHATHI IPH CBOOOIHOM Ma/ICHUH TeJa M0 BEPTUKAIN

1.6

CKOpOCTh paBHOMEPHOI'O IBUKEHUS TeJa M0 OKpY>KHOCTU. HanpasneHnue ckopocTu.
dopmya JUisl BBIYUCIEHUS CKOPOCTH Yepe3 paJiyc OKPYKHOCTHU U Mepuo/i oOpalieHus:

2R
ST

LlenTpocTpeMuTenbHoe yckopenue. HanpapieHue eHTpoCcTpeMUTEIbHOr0 yeKopeHus. @opmyria JUisl BBIYUCICHHS YCKOPEHUS:

®dopmyia, CBI3bIBalOIIas IEPUOJ] U YACTOTY OOpaIleHUs:

Ay :?

1.7

Macca. [InoTHOCTE BelecTBa. cI)OpMyJ'Ia JJI BBIYHMCJICHUSA ITIJIOTHOCTH

_m
V

1.8

Cuna — BekTopHas pusnueckas BenuunHa. CIoKeHHe CHIT

1.9

SIBnenne nuepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHarpaBI€HHOCTb BEKTOpa yCKOPEHUS Tea M BEKTOPA CHIIBI, IEHCTBYIOIEH Ha TEI0

1.11

B3aunmopneiictBue tein. Tperuii 3akoH HeroToHa:




Fyy=-F,

TpeHI/Ie IIOKOA U TPCHUC CKOJIbXKCHH . q)opMyna AJI1 BBIYUCIICHUA MOAYJISL CUJIBI TPCHUA CKOJIBXKCHUA!

F_=u-N
1.12 p~H

Hedopmarnus Tena. Yrpyrue u Heynpyrue aepopMaiuu. 3akoH ynpyroi nedopmanuu (3akoH ['yka):

L13 F=Ik-Al

BCCMI/IpHOG TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUA:

m, -m,
F=G L1 _2

1.14 R
CI/IJ'Ia TAXKECTU. yCKOpeHI/Ie CBO6OI[HOI‘O ImagcCHus.

®dopmyia JUisl BBIYUCIEHUS CHIIbI TSKECTH BOMM3U noBepxHoctu 3emiu: F = mg.
JBrxenue nnanet Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocTs U meperpysku

Hmnynbe Tena — BekTopHas (hpuznyeckasi BeIMUMHa.
1.15 p=mu

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. IMIyabe CUiibl

3aK0H COXpaHEHUsI UMITYJIbCa JIJIsl 3aMKHYTOM CUCTEMBI TEI:
1.16 | p=myU +in,U, =const

PeakTuBHOE NBMKEHUE

Mexanunueckas padota. @opmyia a1t BBIYUCICHUS PAOOThI CHIIBL:

1.17
A=Fscosc




MexaHn4deckass MOIITHOCTb:

N=24
I

1.18

Kunernueckas n IMOTCHIIMAJIbHAsA SOHCPI'Us. CDOpMy.]'Ia JJIs BBIYMCIICHUA KUHETHYCCKOU OHCPIum:

H!U'E
By
Teopema o knHeTHUeCcKOM YHEprun. Popmya s BBIYMCICHHS NOTEHIMAIIBHON YHEPTUN Tena, MOJHATOTO

Hang 3eMIIEH:

E, =mgh

1.19

MexaHundeckas SHEPrusi:
E=E;,+E »
3aKOH COXpaHEHUs MEXaHW4YecKoi aHeprun. @opmysa il 3aKOHA COXPaHEHHS] MEXaHUYECKON YHEPTHH B OTCYTCTBUE CHJI TPEHUS:

E = const.
IIpeBpalieHre MEXaHUYECKON YHEPTUH IIPU HAJIMYMH CHJIbI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30J10TO€ MPABUIIO» MEXAHUKHU.
Peruar. Moment cunel: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[MonBukHBIM 1 HenoABKHBINA 010ku. KIT/] mpocThix MeXaHU3MOB,

n= Anonesnas
Aﬂrpaqfx




JlaBneHue TBEPAOTO Tena.
®opMyia Ui BBIYACIECHUS JaBIEHUS TBEPIAOrO Tela:

_F
P=%
191 JlaBnenue ra3za. ATMocdepHOe JaBICHUE.
' IM'uapocratudeckoe aBiieHne BHYTPH KHUIKOCTH.
dopmyra ISl BBIYUCIECHUS AaBIICHUS BHYTPHU KHUIKOCTH:
D=pgh+p,
1.22 | 3akon Ilackans. I'mapaBnnyeckuii nmpecc
3akoH Apxumena. @opmyiia IS ONPEIEICHUS BHITAIKMBAIOIIECH CUIIbI, AEUCTBYIONIEH Ha TEJO, MOrPYKEHHOE B KUAKOCTb WIIU ra3:
123 | Fag =PV
VYcnosue miiaBanus tena. [InaBanue cy0B U BO3AyXOIUIaBaHUE
MexaHnnueckue koliebanus. AMIUTUTY/a, IEPHOJ] U YacToTa Konebanuii. @opmyna, CBSI3bIBAIOIIAS YACTOTY M MEPUO]] KOJICOAHUIA:
1.24 v = 1
T
1.25 | MaremaTudyecKkuii U NMPy>KMHHBIA MasTHUKU. [IpeBpaiienne sHepruu npu KojaedaTeaIbHOM ABUKECHUN
1.26 | 3aryxatomue konebanus. BeiHyKaeHHbIC KosieOanus. Pe3oHanc
Mexanudeckue BOTHBL. [Ipo1oyibHBIC M TTOTIEpEeYHbIE BOTHBL. JIJTMHA BOJHBI B CKOPOCTh PAaCIIPOCTPAHECHHSI BOJIHBI:
1.27 h=v-T
1.28 | 3Byk. I'poMKkoCTh 1 BbIcOTa 3BYKa. OTpakeHue 3ByKOBOI BOJIHBI HA TpaHUIle ABYX cpell. MH(pa3Byk U yabTpa3Byk
Ilpakmuueckue pabomol
1.29 | H3mepeHue cpeHel MIIOTHOCTH BEIIECTBA; ApXUMEI0BOU CHJIBL; JKECTKOCTH MPYKUHBI; KOYPPHUITUSHTA TPEHUS CKOJIBKEHUS; PaOOTHI

CHJIbI TPCHUS, CUJIBI YIIPYTOCTH, cpenHeﬁ CKOPOCTH ABUKCHUA 6pyCKa 110 HAKJIOHHOM TIJIOCKOCTH; YCKOPCHUS 6pyCI<a IIpru ABHKCHUU




M0 HAKJIOHHOW IUIOCKOCTHM;, YacTOThl W TMepuoja KoieOaHWil MaTeMaTH4eCKOro MasTHUKA; YacTOThl W Tepuojaa KosieOaHuit
MPYXKUHHOTO MasiTHUKA; MOMEHTA CUJIbl, JAEWCTBYIOIIEro Ha pblyar; paboThl CUJIbl YNPYTOCTH MPH MOABEME Ipy3a ¢ MOMOIIbIO
HETOABMKHOTO 0JI0Ka; pabOThI CHIIBI YIPYTOCTH MIPU MOJbEME Ipy3a C MOMOILBIO MOJIBUKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUJIbI OT 00bEMa MOTPYKEHHOM YaCTH Tela U OT IJIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CUJIBI OT MACChI TEJIA; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIbHOT'O JAABJIEHUS U OT POJIa IOBEPXHOCTH; CHIIbI
YOPYTrOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHHU J1eopMallii MPYKUHbBI; YCKOPEeHHUs: OpycKa OT yIjia HaKIOHA HaIlpaBJIsIONICH;
nepuoja (4acToThl) KoJeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mlepruojia KojaeOaHui Mpy>KUHHOTO MasTHUKA OT Macchl Ipy3a
U KECTKOCTU TPY>KUHBI, HCCIEAOBAHNE HE3aBHCHUMOCTH MepHoa KojeOaHWW HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
YCJIOBUSI PABHOBECHS pblUara

Qusuyeckue s61eHUs 8 nNpupode. TIPUMEPHI IBMKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B )KHBOW M HEXUBOW MPUPOJIE, TCUCTBUE CHUITBI
TpeHHsI B MPUPOJE U TEXHHUKE, MPUIUBHI U OTJIMBHI, JABIKeHUE IuaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE JIBIXKEHUE KHBBIX

1.30 OpraHU3MOB, pbIYaru B TeJe€ YelOBEKa, BIUSHUE aTMOCPEPHOTO JaBIIEHUS Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO, BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICCHUE, CECUCMUYECKUE BOJIHBI, IlyHAMH, X0
Texnuyeckue ycmpoticmea: CIUJIOMETP, AATYUKU IOJOXKEHUSI, PACCTOSHUS U YCKOPEHHs, TUHAMOMETp, MOIIMIMITHUKHU, PaKEThI,
|31 | Pperar, MOJIBWKHBIM U HETMOJBHIKHBIN OJIOKM, HAKJIOHHAs TJIOCKOCThb, MPOCTbIE MEXaHU3MbI B OBITY, COOOIIAIOIINECS COCYBbI,
' YCTPOHCTBO BOJOMPOBOJIA, THIPABIMYECKUI MpPecc, MAHOMETP, OapoMeTp, BBHICOTOMEp, MOPLIHEBOM HACOC, apeoMeTp, 3XOJOT,
MCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEIUIOBBIE ABJIEHUA
21 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TeOpUHu CTpOeHHs BelecTBa. Mozaenu TBEPAOro, KHUJIKOTO U razoo0pasHoro
' cocTosiHMi BeniecTBa. Kpuctammnueckrue u aMopgHbIe Tena
2.2 JBmwxenne yactull BemiectBa. CBsA3b CKOPOCTH JABUKEHUS YaCTHI] C TeMIiepaTypoii. bpoyHoBckoe nBmxkenue, nuddys3us
23 CMaunBaHUe U KaUJUISIPHbIE SBJICHUS
2.4 | TemnnoBoe pacCUIMPEHNE U CKATHE
2.5 TemnmoBoe paBHOBECHE
2.6 | Bwuytpennss sHeprus. Pabora u Temonepeaaya Kak croco0bl U3BMEHEHUSI BHYTPEHHEH SHEprun
2.7 Bupl Temionepenayun: TEMIONPOBOIHOCTh, KOHBEKIUS, H3TyUCHUE
HarpeBanue u oxnaxnenue ten. KoimnuecTBo TemoTel. Y nenpHas TeII0EMKOCTb:
2.8

O=am(t,—1,)




3akoH COXpPAaHCHUA SHCPIUU B TCIUIOBBIX MTPOLECCAX. ypaBHeHI/Ie TEIIOBOro OallaHca:

2.9 Ql +Q2 +---:0

210 Ucnapenne n xonaeHcanusa. M3MeHeHHE BHYTPEHHEW HEPrHM B NPOLIECCE MCHApPEHUs M KOHAEHcauuu. KureHue XKUAKOCTH.
Y nenpHas Temnora napoodpazoBanus: L = Q/m

2.11 | BnaxxHocTb BO31yXa
[InaBnenne u Kpucraumzauus. V3MeHeHUWe BHYTPEHHEH SHEpPIUM MpU IUJIABJICHUU W KPUCTAUIM3ALMU. YJAelbHas TemioTa
TIJIABJICHUS

2.12

Q
M m

2.13 | BuHyTpeHHSs 2HEprusi CropaHus TOIUIMBA. Y JeNbHAs TEIUIOTa CTOPaHusl TOIUIUBA: ¢ = Q/m

2.14 | Tlpunnunst paboTs! TemnoBsix apurateneid. KI1/I remnoBoro nurarens
Ilpakmuyeckue pabomul
N3mepenne yaenpHONW TEMIOEMKOCTH METAJUTMYECKOTO IUIMHIPA; KOJWYECTBA TEIIOTHI, TOJYYEHHOTO BOJONW KOMHATHOM

215 TeMreparypbl (PUKCUPOBAHHOW MacChl, B KOTOPYIO OIYIIEH HArpeThlii MUIWHID; KOIWYECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM

' LHUJUHIPOM, MOCJIE OIYCKAaHUs €ro B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHOW BIIAXKHOCTH BO3/yXa; YAECIBHOW TEIUIOTHI
IUIaBJICHUs JibJa. MccienoBaHWe W3MEHEHUS TEMIIepaTypbl BOJIBI IMPU PA3IUYHBIX YCJIOBHSX; SBJICHHS TEIUIOOOMEHA MPH
CMEUIMBAHUM XOJIOJHOM M ropsiueld BOJIbI; MPOLEcca UCIapEeHUs

216 QDuzuueckue sA61eHUs 8 NpUpoOe. TTIOBEPXHOCTHOE HATSKEHUE U KalTUJUISIPHBIE SIBICHUS B IPUPO/IE, KPUCTAIUIBI B IPUPOJIE, U3ITyUCHUE
Comnnia, 3amep3anue BoJ0EMOB, MOPCKHUE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEs!, CHEeTa

517 Texnuueckue ycmpouicmea: KanWUIAphl, IPUMEPHI UCIIOIB30BAHUS KPUCTAIUIOB, KUAKOCTHBIA TEPMOMETP, NATUYUK TEMIIEPATYPHI,
TEPMOC, CHCTEeMa OTOTIIEHHUSI JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, TBUTATEeNlb BHYTPEHHETO CTOPAHUS

3 OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1 Onektpusanus Ten. J[Ba BUia 31eKTPUUECKUX 3apsiioB

32 B3auMogeiictBue 3apsikeHHbIX Tell. 3akoH Kynona

3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOTO 3apsiaa

34 DnexTpuyeckoe moje. Hanpsyk€HHOCTD 3MEKTPUUECKOTo mosist. [[pUHIUI Cyneprno3uIiui AIEKTPUIECKHUX Moyiel (Ha KaueCTBEHHOM

YpOBHE)




3.5 Hocurenu QJICKTPHUYCCKUX 3apPA10B. I[el\/’ICTBI/Ie QJICKTPUYCCKOTO ITOJISI HAa SJICKTPUUCCKUC 3apsAabl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

[TocTrosiHHBIN AeKTpudeckuil ToK. JlelicTBus anekTpuyeckoro Toka. Cuna Toka. Hanpsixenue.

3.6
I=qt,U=A4/4
37 DNEKTPUIECKOE COMPOTUBIICHUE. Y IETThHOE SJIEKTPUIECKOE COTIPOTUBIICHHUE:
' R =pl/S

3.8 | 3akon Oma mis ydactka snektpudeckoit uenu: [ = U/R

HOCHGI[OB&TGJILHOG COCAMHCHUC ITPOBOAHUKOB:

I, =1, U=U,+U,. R=R +R,
39 ITapamienpHOE COETUHEHUE IPOBOJIHUKOB PABHOTO CONIPOTHBIICHHUSA:

U=U;I=I+I;R=2.
- - 2

e

CMelragHeIe COCAMHCHUA TPOBOJHNKOB

3.10 | Pabota u MomurHOCTH AMekTpudeckoro Toka. A = Ult, P = Ul

3akoH J[>xoyns — Jlenia:

3.11 Q=IE-R-I

3.12 | OmbiT Opcreaa. MaruuTHoe 1mose npsMoro NpoBOJHUKA C TOKOM. JIMHUM MarHuTHOM MHIYKIUU

3.13 MarauTHOe I10JI€ IIOCTOSSHHOI'O MarHuTa. BSaHMOHGﬁCTBHC IIOCTOSTHHBIX MarHuToOB

3.14 | [leficTBME MarHUTHOTO I10JI1 HA IPOBOJAHUK C TOKOM

3.15 | OmnbiTel @apages. fABieHue 3yeKTpoMariuTHoM nHAykuuu. [Ipasuno Jlenua

IIpaxmuueckue pabomoi

H3mepenue 31eKTpHUeCcKOro COPOTUBICHUS PE3UCTOPA; MOLTHOCTH IEKTPHUUECKOTO TOKA; PabOThI AJIEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JaMIIOYKa), OT HaIlpsDKEHHUS Ha KOHIAX
3.16 | npoBOJHMKA; 3aBUCHUMOCTH CONPOTHUBIIEHUS OT JUIMHBI NPOBOJHMKA, IUIOMAAM €ro IONEPEYHOIO CEYEHHUS M YJEJIBHOIO
COIIPOTHUBIICHUS.

ITpoBepka mpaBwiia i 3JEKTPUUYECKOTO HANpsHKEHUs IPH IMOCIEN0BATEIbHOM COEAMHEHUU IPOBOJHUKOB; MpPaBUJIA JJISl CHJIbI
3JIEKTPUUYECKOI0 TOKA MPU MapajuIeIbHOM COEANHEHHH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOYKA)




Duzuueckue sA61eHUSL 8 npupoée.‘ QJICKTPHUYCCKUC SBJIICHHUSA B aTMOC(bepe, QJICKTPHUYICCTBO JKXUBBIX OPraHU3MOB, MArHUTHOC IIOJIC

317 3emiu, JIpeiQ MoiarocoB, pojb MAarHUTHOTO MOJIS 1S )KU3HU Ha 3eMJie, OJIIPHOE CUSHUE
Texnuueckue  ycmpoucmea:  SIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOCTaT, CYETYUK  DJIEKTPUUYECKOH  DHEPrHH,

3.18 | 2IeKTpOOCBETHTENbHbIE MPUOOPHI, HArpeBaTelIbHBIC  3JEKTPONPHOOPHl  (MPUMEPHI), AJIEKTPUYECKHE MPEAOXPAHUTEINH,
JIEKTPOMArHUT, AIEKTPOABUraTeb IOCTOSHHOIO TOKA, FEHEPATOp IOCTOSHHOIO TOKA

3.19 | DnexktpomarHuTHBIE BOIHBI. [IIKkaia 31eKTpOMarHuTHBIX BOJTH

3.20 | JlyueBas Mmozensb cBeta. [IpsiMonnHeliHOE pacipOCTpaHEHUE CBETA

3.21 | 3axon oTpaxkeHus ceta. [Imockoe 3epkaio

3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUS CBETA

3.23 | Jlucnepcusd cBeta

3.24 | Jlunza. Xox ny4deit B imH3e. DokycHOe paccrosiHue muH3bl. Ontuyeckas cuia JuH3bl: D = 1/F

3.25 | TI'ma3 kak ontuyeckas cucrema. OnTrueckrue mpudopbl
IIpakmuueckue pabomoi
Hi#HPar#Ht#l13MepeHne ONTHYECKOW CHJIBI COOMparomiel JIMH3bI, (DOKYCHOTO pPAacCTOSHUS coOuparomieil JuH3BI (110 CBOMCTBY

396 | PABEHCTBA PAsMEPOB IPe/METa 1 M300pakeHMsl, KOT/1a IpeIMET pacIojIokKeH B IBOMHOM (OKyce), IOKa3aTesl IPeIoMIICHHs CTEeKIa.

' #i#Par#t#lccnenoBane CBOICTBa M300pa)KEHUs, IMOJYYSCHHOTO C IOMOIIBI0O COOMpAarolel JHH3BI; M3MEHEHHs (POKYCHOTO

paccTOsTHUA JBYX CJIOXKEHHBIX JMH3; 3aBUCUMOCTH yTIJla IIPEJIOMJIEHUS CBETOBOIO JIy4a OT yrja MaJeHHs Ha TPaHULE «BO3IyX —
CTEKIJIO»

397 Quzuueckue aenenus 6 npupoode. 3atMenns ConHua u JIyHbl, 1BeTa Tejl, ONTHYECKUE IBJICHUS B aTMocdepe (1BeT Heba, pedpakius,
pamyra, MUpax)

3.28 | Texuuueckue ycmpoiicmea: OUKH, IEPUCKOII, (OTOANIAPAT, ONTHUECKUE CBETOBOIbI

4 KBAHTOBBIE SABJIEHUA

4.1 | PaguoaxtuBHOCTH. Anb(da-, OeTa-, ramma-u3inydenus. Peakuun ansga-u 6era-pacnana

4.2 | Omnsitel Pezepdopaa no paccesnuto anbga-uactull. [lnanerapuas monens atoma

4.3 | Cocras aromHOro sapa. M3ortormnsl

4.4 | llepuon nomypacnaja aTOMHBIX SLIEP

4.5 | SlnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOI'O YHMCET




46 Du3zuyeckue sA61eHUA 8 NPupooe. eCTECTBEHHBINH PaIMOAKTUBHBINA (JOH, KOCMUYECKHE JIy4H, PAJMOAKTUBHOE U3Ty4eHUE MPUPOIHBIX
' MUHEPAJIOB, IEHCTBUE PaJOaKTUBHBIX U3TyUYE€HUN Ha OpraHU3M 4eJoBeKa

4.7 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHANBUIYAJIBHBIN JO3UMETP, Kamepa BuiibcoHa, siaepHas sHepreTuka

KaJIeH}IapHO-TeMaTI/I‘leCKOG IJIAHUPOBAHUE HeEEEEe

7 KJIIACC
Homep Homep BocnurartejbHbIi
ypoka YPOKa B HaumenoBaHue KoanuyecTBo KOMIIOHEHT
DJIEeKTPOHHBIE pecypchl
no pasjeie/TeMe | TeMbl ypoKa 4acoB HA

NOPAAKY u3yuyeHue




®dusnka — HayKa o
npupoje. SBieHus
HIPUPOJIbI

bu6mmorexa [JOK
https://lesson.edu.ru/lesson/d6851966-

c4bf-4374-8a3b-
664814b67¢7d?backUrl=%2F03%2F07

duzndyeckue SIBICHUS

bubmuorexa [JOK
https://lesson.edu.ru/lesson/5cdf146¢-
aa9e-4144-ablb-
a3e425496458?backUrl=%2F03%2F07

dusznyeckue
BEJIMYUHBI.
Pa3zmepHoOCTD.
dusnueckue
pUOOPHI.
[Torpemnoctu npu
MPSIMBIX U3MEPEHUSIX

bu6moreka [JOK
https://lesson.edu.ru/lesson/026dfb50-

534c-4a68-ae94-
ae0d6687485d?backUrl=%2F03%2F07

Ypoxk-uccienopanue
"U3mepenne
JMHEWHBIX pa3MEPOB
TE€JN U POMEXYTKOB
BpeMeHH"

JlaboparopHas
pabota "H3mepenue
00BbEMa KUJKOCTU U
TBEpOTO Tena"

JlaGoparopHas
pabora
"Onpenenenune
pa3MepoB MajbIX TEIl.
Meron psimoB"

bubmorexa [JOK
https://lesson.edu.ru/lesson/b05dbf51-

£780-4058-b7b7-
c3aa9646fcde?backUrl=%2F03%2F07

IIEHHOCTU HAy4YHOTO
IMO3HA-HUSA:
-OCO3HAHUE ILICH-
HOCTH  (DU3HYECKOM
HayK{ KaK MOIITHOTO
WHCTPY-MEHTa
IMO3HAHUS MHUDa,
OCHOBBI  Pa3BUTHS
TEXHO-JIOT U,
Ba)KHEHTIICH
COCTaBIISIIOMICH
KYJBTYpBI; [IEHHOCTH
Hay4HOTO
IMO3HAHHUS:
- pa3BUTUE HAYYHOU
JIF0003HATEIIFHOCTH
, UIHTepeca K
HCCIIeIOBAaTEIbCKO M
JIEITCIBLHOCTH;



https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07

Meroapl Hay4YHOTO
no3Hauugd. Omnucanue

bubnuorexa [JOK
https://m.edsoo.ru/ff09fe0a

7 v
(bu3HUECKUX SBICHUN
C IOMOIIBIO MOJENIEN
Ypok-uccienopanue
"[IpoBepka runoTe3s:
JaTbHOCTh MOJIETA
8 1IapuKa, MymeHHOTo
TOPU30HTAIBHO, TEM
Ooubllle, yeM OOJIbIIE
BbICOTA ITycKa"
Crpoenue BeniecTna. bubnuorexa [JOK N p—
OnbITHI, https://m.edsoo.ru/ff0a013e BOCITUTAHUS:
9 JTIOKa3bIBAIOIIINE
JIMCKPETHOE CTPOCHHE OpHEHTAIUS Ha
BEIICCTBA MIPUMCHEHHE
JlaboparopHas Buboreka LIOK (bU3UYECKUX 3HAHUUT
paboTa "Ornenka https://lesson.edu.ru/lesson/88037ac1 - JUIT pCHICHHUA 3a71a4
TaMeTpa aroma 566a-4b68-9703- B (36J1acm
10 METOJIOM PSIIOB (C 2f4a8f51a0e6?backUrl=%2F03%2F07 OKpYXatoleH CpeEl,
HCIOJIb30BAHUEM [ITTaHUPOBAHU A
dororpaduii)" MOCTYITKOB M OIICHKH
UX  BO3MOXHBIX
Ypok-uccienoBanue bubnuoreka [IOK .
"Habmonenne https://lesson.edu.ru/lesson/fca99943- TOCHCACTBIH VA
TEII0BOTO 4cf2-4ee9-bdee- OKpYKAIOLICH CPEbL,
11 pacIIMpeHusi ra30B. d1c0baf82597?backUrl=%2F03%2F07
OmBITH TTO
00Hapy>KEHHIO

NEUCTBUS CUJI



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

MOJIEKYJISIPHOTO
npUTSHKEHNs"

12

JIBM>KEHME YacTHIl
BEIECTBA.
Huddysus.
bpoyHnoBckoe
JIBH)KCHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

13

Ypok-uccieaoBaHue
"HabmroneHue u
00BSICHEHHE
OpOYHOBCKOTO
JBYOKEHUS U

muddyzun"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a079¢

14

BzanmogeiicTBue
YaCTUI[ BEIICCTBA:
MIPUTSDKEHUE U
OTTAJIKUBAHUC

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a0aed

15

ArperaTHble

COCTOsAHHA BCIICCTBA.

Ocobennoctu
arperaTHbIx
COCTOSIHUU BOJIBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0c10

16

Mexaandeckoe
neuxenue. [1yTe,
TpaeKkTopus,
MEePEMEILICHUE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

PaBHOMEpHOE 1
HEpPaBHOMEPHOE
newkenne. CKopocTh

(dbopmupoBaHUs
KYJBTYpBl 3J0pPOBbs

¥ SMOLMOHAIIBHOTO
OJaronoay4us:
OCO3HAHHE I[CHHOCTH
Oe3omacHoro obpasa
JKH3HH B COBPEMEHHOM



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Haxoxxnenue
CKOpOCTH, ITyTH U
BPEMEHMU IIPU

bubnuorexa [JOK
https://lesson.edu.ru/lesson/21aa9ee4-
643c-4bc0-b3a9-

18 pPaBHOMEPHOM a039679d8fa3?backUrl=%2F03%2F07
MPSIMOJIMHETHOM
JIBYDKCHUH
JlaGopaTopHas
pabota
19 "Onpenenexnue
CKOPOCTH
PaBHOMEPHOTO
JBYOKEHUA"
I'paduku bubnmoreka [IOK
20 HPAMOJIMHERHOTO https://lesson.edu.ru/lesson/c9833e51-
PaBHOMEPHOTO 3400-4fda-a493-2fcc26043b76
TIBUKCHHUSI
Pemenue 3amay mo bubmuorexa [JOK
21 teme "Pacuer https://lesson.edu.ru/lesson/cd2e8afa-
cpeaHel ckopoctu" 192d-4ela-a722-bbca213114bb
JlabGopaTopHas bubmuorexa [JOK
pabora https://lesson.edu.ru/lesson/cd2e8afa-
"Onpenenenne 192d-4ela-a722-bbca213114bb
2 CpEeIHEN CKOPOCTH
CKOJILKEHUS OpycKa
WM [IapHKa 110
HAKJIOHHOM
TJIOCKOCTH"
OTHOCUTENHHOCTD bubmuorexa [JOK
23 TIBU>KCHUS. https://lesson.edu.ru/lesson/led4fc63-

Clio’)keHne CKOpocTeit

567b-4eb7-8746-618a391b6185

TEXHOJIOTMYECKOM
MHPE, BaXKHOCTHU
paBuII 6€30MaCHOTO
MOBEICHUS Ha
TpaHCIIOpTE, Ha
Joporax




IpHu 1mapajiieJIibHOM
JABUMXKCHUH

24

[Tonydenue u ananus
rpaduKoB
3aBUCHMOCTH ITyTH U
CKOPOCTH JIBUKCHUS
OT BpEMEHHU

25

10

Pemenne
rpaduyeckux 3ama4d
mo Teme "MexaHuKa.
PaBHOMepHOE
MIPSMOJIMHEMHOE
IBIDKeHHE"

bubnuoreka [IOK
https://m.edsoo.ru/ff0al778

26

SIBrieHne nHEpLMH.
3aKOH UHEPLMH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0alb9c

27

BzaumopeiicTue Ten
KaK IpUYUHA
W3MEHEHUS CKOPOCTH.
Macca Tena kak mepa
WHEPTHOCTH TeJla IPH
MOCTYNaTeIbHOM
JIBUKEHUN

Bbubnuoreka [JOK
https://lesson.edu.ru/lesson/30ccaSda-

b678-4824-8b9e-7d39700e9918

28

Ypok-uccienopanue
"CpaBHEHHE Macc 10
B3aMMOJEHCTBHIO

Ten"

29

InoTHOCTH BelecTBa

30

JlaGoparopHas
pabota
"Onpenenenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

[IaTPUOTUYECKOI O
BOCIIMTaHUA:

L IIPOSIBJICHUE
HHTEpeca K UCTOPUU



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

ILUIOTHOCTHU TBEPIOTO
Tena"

31

Pemenue 3agad mo
teMe "Macca tena.
IInoTHOCTH
BenecTna"”

32

CwMecH 4 CILJIaBBbL.
[ToBepxHOCTHAS U
JIMHEWHAS TUIOTHOCTh

33

IToxroroBka k
KOHTPOJILHON paboTe
o Teme "®du3nka —
HayKa O IpUpo/Ie.
ITepBoHavanibHBIC
CBeJICHUSI 00 aTOMHO-
MOJICKYJIIPHOM
CTPOEHUH BEIIECTBA.
Mexanuka"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

34

KonTpomnbHas pabota
no teme "®duznka —
HayKa 0 IpUpOJeE.
[TepBoHauasibHbIC
CBEJICHUSI 00 aTOMHO-
MOJICKYJIIPHOM
CTPOEHHUH BEIIECTBA.
Mexanuka"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a2376

35

Cuina. SIBnedue
Tarorenus. Cuiia
TSKECTU

bubnuorexa [IOK
https://m.edsoo.ru/ff0a25b0

u COBPEMEHHOMY
COCTOSIHUIO
POCCUICKOMN
(du3nuecKoil HayKu;
L IIEHHOCTHOE
OTHOILLIEHUE K
JIOCTUKEHUSIM
POCCUHCKHX
Y4IEHBIX--(DU3HKOB;



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

N3obpaxenue cui.
Pemrenue 3agad mo

36 |
teme "Onpenenenue
CHUJIBI TSKECTH"

37 Cuna ynpyrocru. bubnnorexa IIOK TPYIOBOTO
3akon ['yka https://m.edsoo.ru/ff0a2718 BOCIIUTAHUS:

18 Bec tena. U3mepenue AKTUBHOE YYaCTHE B
cui. JluHamomerp penIeHnu
VpOK-HcCeJ0BaHNE Bubnuoreka IIOK IPaKTHICCKUX 3a1aT
"HabmoieHue https://m.edsoo.ru/ff0a2970 (B pamkax ceMbH,

39 U3MEHEHUSI CKOPOCTH 0bpasoBaTebHOi
IIPY B3aUMOJIECTBUU OpraHusalliti, ropoa,
Ten" Kp%}l)

TEXHOJOTUYECKOH H

Pemenne 3aa4 mo bubnuoreka [JOK COLUAJIBLHOMN

40 teme "Cuna https://m.edsoo.ru/ff0a3136 HAIPABJICHHOCTH,
ynpyroctu. Bec tena" TPeOYIOMMX B TOM
JlaboparopHas bubnmoreka [IOK qrclie U PU3NIECKUX
pabota "OnbITHI, https://m.edsoo.ru/ff0a2b5a 3HAHWUM;
JTEMOHCTPUPYIOIIHE HHTEPEC K

41 3aBHCUMOCTh MPAKTUYECKOMY
pacTsbKeHust U3y4YeHHUIO podeccuid,
(medopmarniun) CBSI3aHHBIX C
MPY>KUHBI OT (bU3HKOIA;
MPUIIOKEHHON CUIIBI"

Bubnunoreka [JOK

42 Cira Tpetits https://m.edsoo.ru/ff0a2da8
CIiOXeHHe CHIL. Bubnnorexa IIOK SKOJIOTHYECKOr0

43 PaBHO€EHCTBYOIIAS https://lesson.edu.ru/lesson/62d051e3- BOCITHTAHMS:

culia

f318-4ba6-85db-5185{96291ca



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

44

10

Pemenue 3aga4 mo

teMme "CII05KE€HUE CHUIIL.

PaBHOelicTBYIOIIAsK
cuna"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

45

11

Pemenue 3agad mo
TeMe
"B3auMoneiicTBue
ten. Cuisl B
MexaHuke"

46

12

Pemenue 3anaq no
teme "Cuna Tpenus".
Ypok-uccienopanue
0 TeMe
"UccnenoBanue
3aBHUCHUMOCTH CHJIIBI
TPEHUSI OT IIOLIAAN
CONMPUKOCHOBEHUS"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3276

47

13

JlaGoparopHas
pabota "OnbITHI,
JIEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI
TPEHUS CKOJIBKEHHS
OT CHJIBI JABJICHUS U
XapakTepa
COIPUKACAIOIIUXCS
oBepxHOCcTEN"

bu6munorexa [JOK
https://lesson.edu.ru/lesson/74407ba4-

3539-49aa-b084-55662bf34bb7

48

14

Pemenue 3agad mo
TeMe
"B3auMoneiicTBue

[l mIaHUpOBAHHUSA

ITOCTYIIKOB u
OLICHKH Hux
BO3MOKHBIX

MOCJIEACTBUH JITISE
OKPY’KAIOLIEN CPEJIbI;
[ OCO3HaHHuE
rI100aJIbHOTO
xapakrepa
JKOJOTHYECKUX
npo0JieM U myTeH ux
peLIeHuS;



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ter. CUibl B

MexaHuke"
15 KontponpHas padota bubmuorexa [JOK
49 10 TeMe https://m.edsoo.ru/ff0a3a96
"B3auMonenicTBue
Ten"
1 .. bubmnoreka [IOK
JlaBienue TBEPIbIX I IpaxJaHCKOro Hu
50 https://lesson.edu.ru/lesson/e2288c0c- JlyXOBHO-
Te
2 YpOK-3KCIIepUMEHT BOCITUTAHHMSI:
"CriocoOb1 C TOTOBHOCTH K
51 OTpe/IeIICHUS aKTHBHOMY YYaCTHIO B
JIaBJIEHHS TBEPIOTO obcyxneHuu
" 00IIIECTBEHHO
Temna
3HAYUMBIX H
3 Ypok-uccienoBanue STHYECKUX TPOOIIEeM,
"3aBHCHUMOCTH CB3aHHBIX C
52 MIPAaKTUYECKUM
JABJICHUS Ta3a OT
" PUMEHEHHEM
TEMIEpaTypbl JOCTHKEHUHN (PU3HKY;
4 JlaBneHue ®uaKocTen 3KOIIOIHIECKOLO
53 M ra30B. 3aKOH BOCITUTAHMUS:
Hackais OoCO3HaHHUE
54 5 ITHeBMaTuueckue bubmuorexa [JOK IJI00AJILHOTO
yCTPONCTBA https://m.edsoo.ru/ff0a3{82 XapaxTepa
1 3aBI/ICI/IMOCTB 3KOJIOTUYCCKUX
55 NaBJIECHUS JKUIKOCTU poOIIEM M ITyTel uX
OT TITyOMHBI pelieHus;
2 I'uppocratuueckuii Bubmiorexa JOK
56 p https://lesson.edu.ru/lesson/0f360417-
rapagoKc

08b0-4b67-bad6-db724ddf7634



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82

YPOK-IIPOEKT

bubnuorexa [IOK

57 "Usyuenue https://lesson.edu.ru/lesson/0f360417-
COOOLIAIOIINXCS 08b0-4b67-bad6-db724ddf7634
cocyoB"
VYpoxk-koHbepeHus
58 "T'unpaBnuueckue
MEXaHU3MbI"
Hcnons3oBanue bu6nuoreka [IOK
BBICOKUX JIABJICHUH B https://lesson.edu.ru/lesson/0f360417-
> COBPEMEHHBIX 08b0-4b67-bad6-db724ddf7634
TEXHOJIOTHSIX
Pemenue 3agad mmo
60 teme "/laBneHue
JKuakocta"
ATtmocdepa 3emnu u bubnmoreka [IOK TPYIOBOTO
61 HPHYUHEL €& https://lesson.edu.ru/lesson/0f360417- BOCITHTAHMISL:
CYILECTBOBAHMUS 08b0-4b67-bad6-db724ddf7634 B AKTHBHOE
VYpok-uccnenoBanue y4acTHE B DPEIICHUH
"[IposiBnenue IIPaKTUYECKUX
62 JEeWCTBUS 3a1a4
aTMOC(EPHOro TCXHOJ‘IOFI/I‘ECCKOI‘/JI u
naBaeHus" COLIMATBHOM
HaMpaBJIeHHOCTH,
N3mepenune
TpeOyIOIMX B TOM
63 aTMOC(EpHOTO e "
naBieHust. OnbIT F——
Toppuuennu o
3aBUCUMOCTb bubmuoreka [JOK T HHTepec K
64 arMocdepHoro https://m.edsoo.ru/ff0a4252 TIPAKTHYECKOMY

JABJICHUS OT BBICOTBI
HaJl YpPOBHEM MODSI.

U3y4YEeHHIo npodeccuii,
CBSI3aHHBIX C (DU3UKOIA;



https://m.edsoo.ru/ff0a4252

[TpuGops! st
W3MEpEHUs
aTMoc(epHoro
TaBJICHUS

bapomerp-anepou.

65 AtmochepHoe bubnuorexa [IOK
JaBJICHUE Ha https://m.edsoo.ru/fan4360
Pa3IMYHBIX BBICOTAX

bubnuoreka [JOK TPYHOBOTO

BerrankuBaroras https://lesson.edu.ru/lesson/d6851966- | pocnmranms:

66 cuia. 3aKoH c4bf-4374-8a3b- O AKTHBHOE
Apxumesna 664814b67e¢7d?backUrl=%2F03%2F07 T —

MTPAKTHYCCKIX

Pemenue 3anau o butmmorexa LIOK 3aj1a4

67 Tene "3aKom https://lesson.edu.ru/lesson/5cdf146¢- TeXHOIOIHYCCKOMN 1
Apxumera” aa9e-4144-ab1b- CONEANLHOMN

a3e425496458?backUrl=%2F03%2F07 HANPABITEHHOCTH,

Ypok-uccnenoBanue bubmuoteka [IOK TpeOyIOIMX B TOM
"JKCIIEPUMEHTATBHOE https://lesson.edu.ru/lesson/026dfb50- qHcIe "
obHapysKeH1e 534c-4a68-ac94- (usuyeckux

68 NEUCTBUS JKUIKOCTH ae0d6687485d?backUrl=%2F03%2F07 3HAHWH;
M ra3za Ha [ HMHTEpeC K
MOTPYKEHHOE B HUX IPaKTHECCKOMY
Teno" M3YUYEHHIO TIpodeccuid,

CBSI3aHHBIX C

JlabopaTopHas DH3MKOIL;
pabora

69 "Onpenenenue
BBITAJIKMUBAIOMICH

CHUJIbI, IEUCTBYIOIICH
Ha TeJIo,



https://m.edsoo.ru/ff0a4360
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07

HOTPYKEHHOE B

KUJIKOCTB"
70 5 [InaBanue Ten
6 JlabGopaTopHas bubnuoreka [JOK
pabota https://lesson.edu.ru/lesson/b05dbf51-
"UccnenoBanue £780-4058-b7b7-
3aBHCHMOCTH Beca c3aa9646fcde?backUrl=%2F03%2F07
71 TeJa B BOJAE OT
o0bema
IIOrPYKEHHOM B
KHUJIKOCTh YaCTH
Tena"
7 7 BosayxonnaBanue. bubnuorexa IIOK TPYIOBOTO
[lnaBanune cynos https://m.edsoo.ru/ff09fe0a BOCITMTAHYS:
8 Pemenue 3amau o aKTUBHOE y4acTHE B
73 TeMe "3aKoH pelieHnu
Apxumena. ¥YciaoBus MPAKTUYECKUX 3a7a4
r1aBaHus Ten" (B paMKax cembH,
9 Perenue 3a/1a4 110 Bubnunoreka LIOK 00pa3oBaTEBHOI
teme "JlelicTBue https://m.edsoo.ru/ff0a013e Opratusaliiu, ropoaa,
74 JKHUIIKOCTH U ra3a Ha Kpast)
HOrPY’KEHHOE B HUX TEXHOJIOTUYECKON 1
Teno"” COLIMAJIBHOU
10 VPOK-TIPOEKT Bu6morexa LJOK HaIpPaBJICHHOCTH,
"KOHCTpyHpOBaHHE https:/lesson.edu.ru/lesson/88037ac1 - TPeOyIOIINX B TOM
apeoMeTpa I 56623-4b68-9703- qucie UI/I buznueckux
7 JNIOJIKY U 2f4a8151a0e6?backUrl=%2F03%2F(07 | 3HaHHd
ornpeaeneHue

rpy30MoabEMHOCTH"



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

11

[loaroroska k

bubnuorexa [IOK

BOCITUTAHMUS:
KOHTPOIIBHOH paboTe https://lesson.edu.ru/lesson/fca99943- | (cozpanme rI0GATEHOTO
76 1o teme "JlaBneHue 4cf2-4ee9-bdee- Xapakrepa
TBEPIBIX TEI, d1c0baf82597?backUrl=%2F03%2F07 9KOJIOTHYECKUX
KHIKOCTEH i rasoB” po0JieM U myTei ux
pelieHus
12 KonTtponpHas padora bubmmoreka LIOK
77 o teme "JlaBieHue https://m.edsoo.ru/ff0a05¢c6
TBEPBIX TEI,
JKUJIKOCTEHN U Ta30oB"
73 1 Mexanu4deckas bubnuorexa [IOK
pabora https://m.edsoo.ru/ff0a079c¢
2 bubmmoreka [IOK
7 Momocts https://m.edsoo.ru/ff0a0ae4
3 Pemenue 3anau Ha bubmuorexa [JOK TPYIOBOTO
80 ompeeneHnue padoTh https://m.edsoo.ru/ff0a0c10 BOCITUTAHHMS:
Y MOIITHOCTHU - aKTHBHOE Yy4acThe
4 PaboTa cuitbt bubmuorexa [JOK B pelIeHHA
81 TSDKECTH U CUITBI https://m.edsoo.ru/ff0a0fee IIPaKTHICCKUX  3a1aq
TpeHus (B pamkax
CEMbH,
5 Ypoxk-uccienopanue N
" .. o0pa3oBaTeNbHON
Pacuér momHuocTH,
. OpraHu3alui,
82 pa3BUBAaEMOM IIpH
i ropoja, Kpasi)
TioAREMeE ?0 TEXHOJIOTUYECKON U
JICCTHUIC COIMANEHOM
6 bubnmmoreka [IOK HaIpaBJICHHOCTH,
https://lesson.edu.ru/lesson/21aa9ee4- TpeOyIONUX B TOM
83 [IpocTeie MexaHU3MBI 6430-4bc0-b3ad- e a
a039679d8fa3?backUrl=%2F03%2F07 (bu3HYECKIX
84 1 MOMEHT CHITBIL. 3HAHMH;

HpaBI/IHO MOMCHTOB



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaGoparopHas
pabora "Uzyuenue
IpaBWJIa peryara s

bubnuorexa [IOK
https://lesson.edu.ru/lesson/c9833e51-

3400-4fda-a493-2fcc26043b76

- MHTEpeC K
NPaKTHIECKOMY
U3y4YeHHUIO podeccuid,

85 N
MOJIBUKHOTO H CBSI3aHHBIX C (PU3UKOMN
HEMOJIBI)KHOTO
0J10KOB"
"3onoToe npaBuo” ) Bubmuorexa HOK afanTanyu K
86 MCXAHIKH https://lesson.edu.ru/lesson/cd2e8afa- M3MEHAIOLIMCS
192d-4ela-a722-bbca213114bb YCIOBHAM
Pemenue 3amay mo bubmuorexa [JOK COLUABHOMN "
Teme "30510TOE https://lesson.edu.ru/lesson/cd2e8afa- MPUPOIHOMN CPeIb:
87 MPaBUJIO MEXaHUKHU" / 192d-4ela-a722-bbca213114bb
Bceepoccutickas T NOTPeGHOCTE BO
MpoBepouHas padoTta B3aMMOICHCTBIN
Pemenwue 3anay no bubmuorexa [JOK IIpU  BBIIOJHEHUU
teme "Padora cHIIbI https://lesson.edu.ru/lesson/1ed4fc63- HCCIENOBAHUNA U
TSHOKECTH U CHUJIBI 567b-4eb7-8746-618a391b6f85 IIPOEKTOB
58 Tpenus" / (usmyeckon
Bcepoccuiickas HaMpaBJICHHOCTH;
MpoBepoYHas padboTa
Ypok-npoeKT C MOBBILIEHUE
"[IpoexkTupoBanue YPOBHs CBOEIH
89 [OJIMCIIACTOB C KOMITETEHTHOCTH
3aJJaHHBIMU yepe3
napamerpamu’ MIPAKTUYECKYIO
Vpok-KoHdpepeHust Bubmuorexa [IOK ACATCILHOCTD,
"TIpocTsie https://m.edsoo.ru/ff0al778
90 MEXaHU3MBI B OBITY, T noTpeOHOCTS B

TEXHHKE, KUBBIX
opranu3zmax"

dbopMHUPOBaHUN HOBBIX
3HAHUH;



https://m.edsoo.ru/ff0a1778

Kospdpuument

bubmuorexa [JOK

91 TI0JIE3HOTO JEUCTBUS https://m.edsoo.ru/ff0alb9c
MIPOCTHIX MEXaHU3MOB
JlaGoparopHas bubnumorexa LIOK
pabota https://lesson.edu.ru/lesson/30ccaSda-
"Ompenenenne KITJ] b678-4824-8b9¢e-7d39700e9918

92
MOJIBUKHOTO H
HETOIBM>KHOTO
6110K0B"
Mexanunyeckas TPyAOBOIO
SHEPrHsl. BOCITUTAHUS:

93 Kunernueckas u C aKTUBHOE
MOTEHIUATbHAS y4acTHe B PEUICHUU
SHEprus MIPAKTUUECKUX
3aKOH COXpaHEHMS 3afad

94 MEXAHIIECKOR TEXHONOTHIeCKoH 1
SHEpPruu COITMAITBHOM

HalpaBJIEHHOCTH,
VY pok-3KcriepUMEHT bu6mmotexa LIOK TPeGYIONMX B TOM
"OKCIIepUMEHTAIIbHOE https://m.edsoo.ru/ff0ala70 qHCIe -
oTpeiesieHHe (busmecKiX
HU3MEHEHUs 3HAHUU;
2

KMHETUYECKOU U

95 ! HHTEpEC K
SHEpruu npu M3Yy4EHUIO0 npodeccuil,
HaAKJIOHHOU u3uKoit;

2

MJI0CKOCTH"
IToaroroBka K

96

KOHTPOJILHOU paboTe



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

o teMme "Pabora u
MOIIHOCTb. DHEprus"

97

KonTponbnas pabora
o teMme "Pabora u
MOIIHOCTb. DHeprus"

98

PaboTa ¢ Texcramu
110 TeEME
"MexaHn4ecKoe
nBrokeHne"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a20a6

99

Pabota ¢ Tekctamu
no teme "CTtpoeHue
BemiecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

100

Pabota ¢ Tekcramu
o teme "CHibl B

npupone"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a25b0

101

PaboTa ¢ Texcramu
o teme "JlaBieHue
TBEPJBIX TE,
SKHUIKOCTEH U ra3oB"

102

Pabota ¢ TekcTamu
1o Teme "DHeprus.
[Ipocteie
MCXaHHU3MBbI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2718

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

KaﬂeH}IapHO-TeMaTH‘leCKOC IJIAHUPOBAHUE

8 KJIACC
Home Homep BocnurareabHbli
p ypoKa Koaunuect KOMIIOHEHT
ypoka | B BO 4acoB
HanmeHoBaHMe TeMbl ypoKa DJIeKTPOHHBbIE PecypPChl
no pazaes Ha
nopsia | e/reme u3ydeHue
Ky
1 OCHOBHBIE IMTOJOKEHUS TPaXIAHCKOTO U
MOJIEKYJIIPHO-KUHETUYECKON | bubmorexa [JOK JyXOBHO-
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256 HPABCTBEHHOI'O
MTOATBEPIKICHUS BOCIIUTAHUS:
2 Macca u pasmep aToMOB U 1 bubmorexa LIOK | FOTOBHOCTb K
MOJIEKYT https://m.edsoo.ru/ff0a5256 AKTHUBHOMY
YY4acTHIO B
3 Mojenu TBep10T0, )KUJIKOTO U 1
. bubmoreka [JOK 00CyKICHIH
ra3000pa3HOro COCTOSTHUM
httDS ://m.edsoo.ru/ff0a5256 06U.ICCTBCHHO
BEIIECTBA
4 1 3HAYUMBIX U
ATUYECKUX
Vpok-KoH(pepeHIHs npoouem,
"Kpucrammyeckue u Bub 1OK CBS3AHHBIX €
noIMoTEKA
amop¢usle Tena. I'paden. HPAKTHICCKIM
https://m.edsoo.ru/ff0a5256 NpUMEHEHHEM
[TonmyuyeHue uCKyCCTBEHHBIX
ATMa30B" JOCTHXKEHUI
bu3HKY;
5 CMaunBaHUC U 1 aJlanTanuu K
bu6moteka [{OK
KamUIIPHOCTb. M3MEHSIOIIMCS

IloBepXHOCTHOE HATSIKECHUE

https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

6 TennoBoe pacmmpenue u bubnunoreka [JOK YCIIOBUSIM
cKaTue https://m.edsoo.ru/ff0a5256 colraabHOM u

7 TemnoBoe aBMKEHMUE. bu6moteka [IOK IPUPOHON CPEJIbL:
Temmneparypa https://m.edsoo.ru/ff0a5256 - HOTPe6fI°CTI’ BO

B3aMMOJICHCTBUH TIPU

8 TemmeparypHbIe TIKAITbI butmmorexa LIOK BBIHOJIHI;HI/II/I ’

https://m.edsoo.ru/ff0a5256 .
UCCIIEIOBAaHUN U

9 BuyTpenuss sHeprus u bubmuoteka [JOK NPOEKTOB
CIoCOOBI €€ M3MEHEHUS https://m.edsoo.ru/ff0a5256 dusHUeckoii

10 B TeIIOnepe bubmmnoreka [JOK HaIIPaBJICHHOCTH,

https://m.edsoo.ru/ff0a5256 OTKPBITOCTb OIIBITY U
3HAHUSM JPYTHX;
- MTOBBIIIICHNE
YPOBHS CBOEH
KOMTIETEHTHOCTH
VYpoxk-koHpepeHus 4yepes MPaKTHIECKYI0
"Mcnosib30BaHuE TEMIOBBIX BuGmmorexa LIOK JEATEIIHOCTE,

11 CBOWCTB BEIIIECTB U MOTPEOHOCTS B
MATCPHAIIOB B HEIX https://m.edsoo.ru/ff0a5256 (hOPMHPOBAHHH HOBBIX
3Heproc6epe)I(eHH;{" 3HaHWU, B TOM YUCJIC

bopMyTMpOBaTh UJICH,
MOHSITHSI, TUTIOTE3bI O
bu3ngecknx 00BEeKTax
U SIBJICHUSX;

12 KonunuecTBo TENIoThI. bubmuoteka [IOK IIEHHOCTH Hay4HOI'O
VY nenbHas TENI0EMKOCTh https://m.edsoo.ru/ff0a5256 [IO3HAHKS:
VYpok-uccnenoBanue - OCO3HAHHE

13 "TIpoBepka rumoTe3sl bu6mmoteka [{OK LIEHHOCTH )
JIMHEHHOH 3aBUCUMOCTH JJIMHBI https://m.edsoo.ru/ff0a5256 (usmaeckoit Hayku
CTOJIOMKA JKUJIKOCTH B Kak MOIIHOT'O
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TEpMOMETpUYECKOH TpyOKe OT
TeMneparypbl”

MHCTPYMEHTa
MO3HaHUA  MHpa,

8 VYpaBHEHHE TEIIIOBOTO OCHOBBI  Da3BUTHA
Oananca. TermnooOMeH u bubmmroreka [LIOK TexHoxorny,
14 . Ba)KHEUIIIEeH
TEIIOBOE PaBHOBECHE. 3aKOH https://m.edsoo.ru/ff0a5256 .
Hrrorona—Puxmana COCTABIIOMCH
KYJIBTYPBI;
9 JlaboparopHas pabora _ passuTHE HAyUHOI
n
s I/ICCJ'IegOBaHI/Ie SIBJICHUS Butmorexa LIOK I0GOHATEITBHOCTH,
TEII000MeHa pu
P . https://m.edsoo.ru/ff0a5256 HHTEpECa K
CMCIIMBAaHUHN XOJIOAHOU U HCCIIEO0BATEIBCKOU
ropsiueit BozpI" JIEATEIIbHOCTH;
10 Pemenue 3ama4 mo reme
16 "Tel‘[J‘IOO6MeﬂH 1 TETJI0BOE Bubmmorexa TIOK
| https://m.edsoo.ru/ff0a5256
paBHOBeECHE
11 JlaGopaTtopHas pabota
"OnpeneneHue KOJuuecTa
17 . et . . bu6moteka [{OK
TETIOTHI, TTOJIYYCHHOTO BOJION
Y g https://m.edsoo.ru/ff0a5256
IIPH TEIJIOOOMEHE C HarpeThIM
METAJUIMYECKUM [UINHAPOM"
12 [InaByieHue u oTBEpICBaHUE
13 CTATLTHEC PIel cc bubnuorexa [JOK AJITangs K
KPHUCTA/UIMYECKHUX B TB.
P o https://m.edsoo.ru/ff0a5256 MEMCHATOTHTIMCA
VY aenpHas TEIUIOTA MJIABICHUS YCIIOBHSIM
13 Pemtenue 3agad mo teme COLMAITbHON 24
" bubnorexa [IOK IDHDOXHOMH -
19 [InaByienue u oTBEpACBaHUE https://m.edsoo.ru/f0a5256 PpUPOTHON CPCIBIL:
KPUCTAJUTMIECKUX Ten" o ’ —~ TOTPEOHOCTE BO
B3aUMOJICCTBUH ITPH
14 JlaboparopHnas pabora g P
20 "OMpeIENeHIE VICTBHOI bubmuoreka LIOK BBIITOJIHEHUU
P Y " https://m.edsoo.ru/ff0a5256 HCCIICIOBAaHUN U
TETUIOTHI IJIABJICHHUS JIbA
MIPOEKTOB
71 15 Vpok-uccaenosanue bubmnoreka LIOK dusnueckoii

"CpaBHEHUE MTPOLIECCOB

https://m.edsoo.ru/ff0a5256
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IIJIABJIEHUS KPUCTAJTIMYECKUX
TN U pa3MAryeHus npu
HarpeBaHuu aMmopQHbIX Ten"

2 16 ITapoob6pazoBanue u bubmuoteka LIOK
KoHJieHcanus. Vicnapenue https://m.edsoo.ru/ff0a5256
17 Kunenue. Y aennHas Teniora
apooOpa3oBaHUsI.
23 3a§I/ICI/n\IjIOCTL TeMIIepaTypbl Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256
KHUIIEHUSI OT aTMOC(hepHOTO
TaBJICHUS
18 Pemenue 3agau no teme
24 "Hapoo6pa32(§BaHHe " butmmorexa LIOK
" https://m.edsoo.ru/ff0a5256
KHUIICHUE
19 VYpok-uccienosanue
25 "OOBsICHEHHNE 3aBUCHMOCTH bu6mmoreka [JOK
TeMIIepaTypbl KUIEHUS OT https://m.edsoo.ru/ff0a5256
naBiaeHus"
20 HackimmeHHasIi 1
26 HeHaCIIjHleHHBIf/'f nap. bubmnorexa LHOK
https://m.edsoo.ru/ff0a5256
BrnaxnocTs Bo3ayxa
21 Bnaxnocts Bo3yxa u eé
m3Mepenune. JJaboparopHast
27 pa6ofa "Onpenengﬂnep bubmiorexa LIOK
. https://m.edsoo.ru/ff0a5256
OTHOCHUTEILHON BIIAXKHOCTH
BO3ayXa"
73 22 Pemenue 3agaq no teme bubmorexa [JOK
"BnaxuocTs" https://m.edsoo.ru/ff0a5256
29 23 Pemrenue 3amau u anaaus bu6mmoreka [JOK

CUTYyallHil, CBA3aHHBIX C

https://m.edsoo.ru/ff0a5256

HaIpaBJIEHHOCTH,
OTKPBITOCTH OTIBITY U
3HAHUSM JPYTHX;
TIOBBIIICHUE YPOBHS
cBOCH
KOMITETEHTHOCTH Yepe3
MPaKTUYECKYIO
JIeITEIBLHOCTD;
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SABJICHUAMU UCHTAPCHUA U

KOHJICHCAIIUN
30 24 DHeprus TOTUMBa. Y IeibHas bu6moteka [IOK afanTanum K
TEIJIOTa CTOPaHUs https://m.edsoo.ru/ff0a5256 U3MEHSTOIIIMCS
31 25 [TpuHUMIIEL paOOTHI TEMIOBBIX bubmoreka LIOK YCIIOBHAM §
JBUTATEICH https://m.edsoo.ru/ff0a5256 COLMAJIbHOU "
1 26 INapoBas TypOuHa. JlBurarens Bubnmoreka [IOK ?pHpOHH%’H CpeAbL:
BHYTPCHHETO CrOpaHHust https://m.edsoo.ru/ff0a5256 TOTPCOHOCTE  BO
B3aUMOJICUCTBUH NTPU
33 27 KII/] TenmoBoro nBuratens ﬁggglj/ﬁzliiori/ffoaﬂ% BBIITOJTHCHUH }
- : UCCIICJIOBAHUN U
34 28 Pemenne 3agau mo Teme "KIIJ] bubmmoreka [JOK IPOEKTOB
TEIUIOBOro asurareisd” https://m.edsoo.ru/ff0a5256 busnyeckoi
29 HaMpaBJICHHOCTH,
OTKPBITOCTh OMBITY H
3HAHUSM JPYTHX;
VYpok-koHpepeHuus BuGmiorexa LOK - HOBHmeHHE
35 "TemoBbie IBUTATEHN U . YPOBHSI CBOEH
T by — https://m.edsoo.ru/ff0a5256 KOMIICTCHTHOCTH
gyepes
MPAKTUYECKYIO
JESITELHOCTB;
36 30 TeruioBsle IOTEPHU B bubmmnoreka [JOK afanTanum K
TEIUIOCETSIX https://m.edsoo.ru/ff0a5256 HU3MEHSFOIIIMCS
31 3aKOH COXpaHEHHUs U YCIIOBUSIM
37 IIpEBpALICHUS DHEPTUHU B bubmunoreka IOK COLMATBHON u
MEXAHUYECKUX U TEIUIOBBIX https://m.edsoo.ru/ff0a5256 IPUPOJTHON CPEJIbL:
rporeccax ) moTpeGHOCTh B
32 [ToaroroBka K KOHTPOJIBHOM q)OpMvaOBaHHH HOBBIX
bu6mmoreka [JOK 3HAHMUI, B TOM YHUCIE
38 pabote o Teme "TermnoBsie ’

sSBJIeHU. 3Menenune

https://m.edsoo.ru/ff0a5256

bopMyTMpOBaTh UJICH,
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arperaTHbIX COCTOSIHUH

IIOHATHS, THIIOTC3bI O

BemecTna" bu3nuecknx o0BeKTax
33 KonTponbHas pabota no teme 1 SIBJICHUSIX;
39 "TennoBbie SBICHHUS. bubnuoreka [JOK
N3menenune arperaTHbIX https://m.edsoo.ru/ff0a5256
COCTOSIHUM BerecTBa"
40 1 Dnekrpusaius Ten. [[Ba pona bubmnoreka [JOK
3apsIoB https://m.edsoo.ru/ff0a5256
2 Ypoxk-uccienoBanue
A1 "UccnenoBanue crmoco0oB bu6moteka [{OK
pa3IMYHBIX BEILIECTB https://m.edsoo.ru/ff0a5256
HadJICKTPU30BHIBATHCS "
47 3 B3anmoneiicTBre 3apsSKEHHBIX bubnuoreka [JOK
ten. 3akon Kyrnona https://m.edsoo.ru/ff0a5256
4 DIIEKTpUYECKOE TOJIE. aflanTanum K
Hanpsoxénnocthb
43 5 er KOO HO bu6mmorexa [JOK MEMCHATOTITIMEA
JICKTPUY T'O ITOJIS. CJIOBHSIM
p https://m.edsoo.ru/ff0a5256 y .
[Tpunnun cyneprno3uiuu COIMAITLHOM u
IJEKTPUYECKUX MOJEH IIPUPOJHOM CpEebl:
5 HocuTtenu 351eKTpuaecKkux [ motpebHOCTh B
. but6mmoreka [IOK (opMUPOBAHUH HOBBIX
44 3apA/IOB. DICMCHTAPHEIH https://m.edsoo.ru/ff0a5256 PP
sapan. CTpoenue atoma DS/ . : 3HaHHH, B TOM THCIIC
45 6 3aKOH COXpaHEHUS bubnuoreka [IOK (opmymuposats ncH,
3JIEKTPUYECKOT0 3apsia https://m.edsoo.ru/ff0a5256 TOHATHA, THIOTE3R! O
bu3ngecknx 00BeKTax
7 [IpoBOOHUKY, AUDIEKTPUKHU U bubnuoreka [JOK .
46 U SIBJICHUSX;
MTOJTYTIPOBOTHUKH https://m.edsoo.ru/ff0a5256
8 VYpoxk-koHpepeHus
: p epenn Bu6muorexa LIOK IPAKIAHCKOIO U
47 DnekTpu3aius B

HOBCEIHEBHOMN XU3HU"

https://m.edsoo.ru/ff0a5256

JTlyXOBHO-
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9 Pemenwue 3amaq nmo Teme HPAaBCTBEHHOT'O
48 "3aKkoH cox I;HCHI/ISI bubmorexa HOK B(l:))CHI/ITaHI/ISI'
P | https://m.edsoo.ru/ff0a5256 '
ANEKTPUYECKOTO 3apsaa (] TrOTOBHOCTH K
1 DIeKTPUIECKHI TOK. aKTHBHOMY y4aCTHIO B
p bu6mmorexa [IOK
49 HCcTOYHMKH 3]IEKTPHUYECKOTO _
oK https://m.edsoo.ru/ff0a5256 06Cy K IeHHH
2 Ypoxk-uccienopanue OOMECTBEHHO
50 "UccnenoBanue nelcTBUS bubmuorexa [JOK SHATUMBIX 1 5
AIIEKTPUYECKOTO ITOJISI Ha https://m.edsoo.ru/ff0a5256 ITHHCCKHX TIPODIIEM,
" CBS3aHHBIX C
MIPOBOJHUKHU U TUIICKTPUKH
. MIPAKTHYCCKIM
3 DNEKTPUUYECKUH TOK B bubmuoteka [IOK
51 MIPUMEHECHUEM
MeTallIax https://m.edsoo.ru/ff0a5256 . .
JOCTYKEHUN (DU3UKU;
57 4 DNEeKTPUUYECKUN TOK B bubnuoreka [JOK
KHUJKOCTSX U Ta3ax https://m.edsoo.ru/ff0a5256
53 > DeKTpruyecKas Lemb bubmorexa [IOK
P i https://m.edsoo.ru/ff0a5256
6 Bu6mmnoreka [IOK 3CTETHYECKOTO
54 Cuna Toka. AMnepmer
PMETP https://m.edsoo.ru/ff0a5256 BOCITUTAHWS:
55 7 DNEKTPUUECKOE HAIPSHKEHHUE. bubmmnoreka [JOK L BocnipusTHe
BoasT™eTp https://m.edsoo.ru/ff0a5256 9CTETUYECKUX Ka4YECTB
] JlaGopatopHas pa6ota dbuznueckoil HayKku: eé
56 "C6OpKa ¥ HCIIBITAHHE bubmuoreka LIOK TapMOHUYHOTO
>JIEeKTPHYECKOi LIeMH https://m.edsoo.ru/ff0a5256 TIOCTPOCHHA,
1OCTOSIHHOLO ToKa" CTPOrocCTH, TOYHOCTH,
JTAaKOHUIHOCTH
9 3aBUCHUMOCTH CHJIBI TOKA OT
57 HanpsbkeHus. 3akoH Oma ass Bu6muorexa LIOK
P ' A https://m.edsoo.ru/ff0a5256
y4acTKa Henu
53 10 JlaGopaTopHas pabota bubnuoreka [JOK

"UccenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/ff0a5256
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CUJIBI TOKA, IPOTEKAOIIETO
yepes pe3sucTop, oT
HaIpsHKEHUs Ha PE3UCTOpE U
CONPOTHUBIICHUS pe3uctopa’

11 DNEKTPUIECKOE
59 COHpOlI“)I/IBJICHI/IC. VY nenbHoe butmmorexa LIOK
https://m.edsoo.ru/ff0a5256
COIPOTHBIICHUE
12 Jlaboparopnas pabora BuGmorexa [TOK LIEHHOCTU HAay4YHOI'O
60 "Onpenenenne yenbRoro " https://m.edsoo.ru/ff0a5256 TOIHAHHA.
COIPOTUBIICHUS TPOBOTHUKA O OCO3HAHHE
13 Pemenue 3amad mo teme OCHHOCTH
61 "DeKTpudecKoe bubnuoreka [JOK ¢husHIecKOil HayKH
COMPOTHBJIEHHE. Y IEIBHOE https://m.edsoo.ru/ff0a5256 Kak MOTIHOTO
conpoTusieHue" MHCTPyMCHTa
62 14 Pemrenne 3amgad mo reme bu6mmoreka [JOK zzziizfﬂ MHpa,
"3akon Oma" https://m.edsoo.ru/ff0a5256 pasBHTI
63 N E;:;f;;?;j: BCI:):;HHHeHH;I Bubnnorexa LIOK TeXHOHuOH/HEI’
https://m.edsoo.ru/ff0a5256 BaKHCHIIICH
IIPOBOTHHKOB COCTAaBIISTIOIIECH
16 JlaGoparophas paboTa KYJIBTYPBI;
"[IpoBepka E[paBI/ma CIIOXKEHUS BuGmmorexa LIOK [] pa3BUTHE HAYYIHOI
64 HanpspKeHUN Ipu https://m.edsoo.ru/f0a5256 J0003HATENBFHOCTH,
MIOCJICIOBATEILHOM UHTEpeca K
COCMHEHUH JIBYX PE3UCTOPOB" HUCCIIEN0BATEILCKON
17 Pemrenue 3amgau mo teme ACATCIIPHOCTH
65 "TlocnemoBarenbHOE U bubmorexa [JOK
napajuieIbHOE COSAMHEHUS https://m.edsoo.ru/ff0a5256
MPOBOTHUKOB"
66 18 JlaGoparopHas pabota bubnuoreka [IOK

"[IpoBepka npaBuiIa AJ1s1 CHUIIbI

https://m.edsoo.ru/ff0a5256
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TOKA MPHU NapauIeIbHOM
COEIMHEHUH pe3UCTOpOB"

19 Pemenne 3amay Ha 3CTETUYECKOTO
67 npuMeHeHue 3akoHa Oma s bubmorexa [JOK BOCIIUTAHUS:
Pa3IUYHOrO COETUHEHUS https://m.edsoo.ru/ff0a5256 O BOCIPUSATHE
MIPOBOJTHUKOB ACTETUIECKUX
20 O/1C u BHyTpEeHHEE Ka4yecTB (hpuznueckon
68 CONIPOTHUBJIEHHE HCTOYHUKA Bubmorexa IIOK HayKu. e
Toka. 3akoH OMa /15l TOJTHOM https://m.edsoo.ru/ff0a5256 TapMOHHYHOTO
e MIOCTPOCHHSI,
21 Pemenue 3amau o teme "IJ1C, CTPOTOCTH, TORHOCTH,
JTAKOHUIHOCTH,
69 BHYTpPEHHEE COMPOTUBIICHUE bubnuoreka [JOK
HCTOYHMKA TOKa. 3akoH Oma https://m.edsoo.ru/ff0a5256
JUTS TIOJIHOM 1iermu”
22 JlaGopaTtopHas pabota
"Onpenenenne IAC u bubnuorexa [JOK
70
BHYTPEHHET'0 CONPOTUBIICHUS https://m.edsoo.ru/ff0a5256
HMCTOYHHUKA TOKA"
23 bu6mmorexa [IOK TDVIOBOTO
71 [IpaBuna Kupxroga PYX
p pxrod https://m.edsoo.ru/ff0a5256 BOCIIUTAHUS
7 24 JlaGoparopHas paboTa bubmuoteka [IOK — AKTUBHOC y4acTue
"TIpoBepka mpasun Kupxrogda" https://m.edsoo.ru/ff0a5256 B PCIICHUN
25 MPAKTHYCCKHAX 3aJ1adu
(B paMKax ceMbH,
VYpok-uccnenoBanue 00pa30BaTEIBHOM
7 "N3y4yeHne BOIbT-aMIIEPHBIX bubmnoreka [JOK OpraHu3anum,
XapaKTEePUCTUK HEIMHEHHBIX https://m.edsoo.ru/ff0a5256 ropona, Kpast)
3IEMEHTOR" TEXHOJOTUYECKON H
COLMAJIbHOMN

HaITpaBJICHHOCTH,
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TpeOyIOIMMX B TOM
qrciie ¥ PU3NIECKIX
3HAHUMH;

UHTEpEC K
PAKTUYECKOMY
U3y4deHuIo podeccui,
CBSI3aHHBIX C (PUBUKON

26 Pabora anmekTpudeckoro Toka. Bubmiorexa [IOK DKOJIOrMYECKOrO
74 MOIIHOCTB 3JIEKTPUIECKOTO https://m.eds0o.ru/f025256 BOCIIUTAHHUA:
TOKa - OpHeHTaIus
27 JIaGopaTopHas pabora Ha MPUMCHCHHC
"Onpenenenue paboTel U bubmuoreka [JOK usnecknx 3HanMi
75 MOIIHOCTH 3JICKTPUYECKOTO https://m.edsoo.ru/ff0a5256 e
ToKa" obnacTu
OKPYKArOIIeH CpeIpl,
16 || Mowesumon sreemmseckoro BuGorera LIOK PO
https://m.edsoo.ru/ff0a5256 NOCTYIIKOB M OLICHKH
Toka. KopoTkoe 3ambikaHue X BO3MOIKHEIX
29 Ypok-koH(pepeHus MOCJIE/ICTBUN 71t
"OObsiICHEHHE U TPUHLIUIT OKpPY’Karolllel Cpeapl;
77 JNENCTBUSA ILOMamIfHX ) bubmorexa [IOK —po}::03HaIIJ{lHe P
https://m.edsoo.ru/ff0a5256
AJIEKTPOHArPEBATEIBHBIX TJ100aJTEHOTO
pubOopoB” Xapakrepa
30 [ToaroroBka Kk KOHTPOIBHOU IKOIOTHACCKUX
pabote 1o Teme npodseM 1 myTei
73 "DeKTpUUecKUe 3apsAbl. bubnuoreka [IOK UX pCIICHHA,
3apspKeHHBIE Tela U UX https://m.edsoo.ru/ff0a5256
B3auMoaeucTBUA. IlocTOSHHBIN
3JIEKTPUYECKUH TOK"
79 31 KonTponpHas pabota mo teme bu6mmoreka [IOK aTPHOTHIECKOTO

"DnekTpuuecKue 3apsiabl.

https://m.edsoo.ru/ff0a5256
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3apsKeHHbIE TeNa U UX
B3auMoaercTBUA. I1oCcTOSHHEBIN
AEKTpUYECKUI TOK"

IlocTossHHBIE MarHUTHI.

BOCIIMTAaHU A

- IMPOABJICHUC
HHTEpECCa K UCTOPHUU

bubmunoreka IOK
80 MarsuTHOe moje 3eMi U ero » H COBPEMCHHOMY
https://m.edsoo.ru/ff0a5256 COCTOSIHHUIO
3Ha4YeHUe JUIs KU3HU Ha 3eMIie s
poccuiickoi
(bu3HYEeCKO HAYKH;
Ypoxk-uccienopanue
"M3y4yeHne MarHuTHOTO MOJIs
21 IOCTOSTHHBIX MAarHUTOB MPU UX bubmmorexa [JOK _ LEHHOCTHOE
00bEJMHEHNH U pa3eIeHUN. https://m.edsoo.ru/ff0a5256 OTHOLICHNE K
BI/I3yaJII/I3aIII/I$I IOoJIs1 JOCTHKECHUAM
MOCTOSIHHBIX MarHuToB" POCCHICKHX YUEHBIX-
-(pusuKoB;
20 OnbiT OpcTena. MaruutHoe bubmuoreka [JOK HaTPUOTHYECKOTO
TOJI€ BJIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a5256 BOCITUTAHUS:
OmneiT AMniepa. MaruutHoe
23 10JI€ KaTYIIKH C TOKOM. bubnuoreka [JOK - IIPOABJICHHC
IIpumenenne https://m.edsoo.ru/ff0a5256 MHTEPCCa K UCTOPHH
3JIEKTPOMArHUTOB B TEXHUKE n  COBPCMCHHOMY
COCTOSIHHIO
’4 Cuna AMriepa u onpejeneHne bubnuoreka [JOK ..
i OCCUICKOM
e€ HampaBJICHUS https://m.edsoo.ru/ff0a5256 P .
buznuecKkoil HayKu;
Pemrenue 3amau no teme "Cuia
25 A N bubnunoreka [JOK LIEHHOCTHOE
MIIEpaA U OIIPENIECIICHHE €€
P I,? https://m.edsoo.ru/ff0a5256 OTHOIICHHC K
HalIpaBJICHUA JOCTUKEHUAM

POCCUMCKHX YUYEHBIX-
-pu3nkoB;
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QHCKTpO,[[BI/IFaTeHB

aJlanTalun K
MTOCTOSTHHOTO TOKA. W3MEHSIOIMMCS
26 Hcnonp3oBanue bubanoreka [IOK YCIOBHSIM
AJICKTPOJIBUTATETICH B https://m.edsoo.ru/ff0a5256 COLIMAIBLHOMN u
TEXHUYECKUX YCTPOMCTBAX U IIPUPOJHOM CPEBL:
Ha TPaHCIOPTE - TOTpeOHOCTh BO
87 8 Bcepoccuiickasi IpoBepodHas Bubmmoreka [IOK B3aMMOJICHCTBHN DA
pabota https://m.edsoo.ru/ff0a5256 BBIMOTHCHIH
23 9 Bcepoccuiickas mpoBepouHas bubnuoreka [JOK E;ZE?{HT(;B;IHHH 1
pabota https://m.edsoo.ru/ff0a5256 (u3mueckoi
10 HaIpaBJICHHOCTH,
JlaboparopHast pabora OTKPBITOCTh OTBITY U
29 "U3yuyenue necTBus bubmuoteka [LIOK 3HAHUAM JIPYTHX;
MarHMTHOI'O MOJIs Ha https://m.edsoo.ru/ff0a5256 NOTPEOHOCTH B
IIPOBOJTHUK C TOKOM" (opMHUPOBAaHUN HOBBIX
3HaHWMH,
11 VYpok-koH(pepeHuus
90 "I—II)paKTHqilfoe EpHMeHeHHe bubmorexa [IOK ;i[i/[rglr-;]-}[zllil/IMCH -
. https://m.edsoo.ru/ff0a5256
AJIEKTPOABHUraTeNei YCIIOBUSIM
1 JlaGoparophas paboTa COLMAIIBHOK "
91 "KoHcTpyupoBaHue u bubnuoreka [IOK TIPUPOIHOH CPEJIbI:
u3y4eHune paboTel https://m.edsoo.ru/ff0a5256 - HOTpe6VH°CTB .
JnekTpoaBUraTens” B3aUMO/JICHCTBUU MTPH
2 JlaGopaTopHas paboTa EZE;Z;::::;IX "
"N3mepenue KIT/I bubmunoreka IOK
92 . IIPOEKTOB
3JIEKTPOJIBUTaTEIbHOMN https://m.edsoo.ru/ff0a5256 (bu3mueckoi
ycraHoBkH" HaIpaBJICHHOCTH,
3 OmnsiTsl @apanest. ?aKOH Bu6muorexa LIOK OTKPBITOCTh OIBITY U
93 3JIEKTPOMArHUTHON MHYKIIUH.

[TpaBuio Jlenna

https://m.edsoo.ru/ff0a5256

3HAHUSM JPYTHUX;
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Ypoxk-uccieroBaHue

NOTPEeOHOCTH B

94 "UccnenoBanue n3MeHeHUI bubnuoreka [IOK (bOopMUPOBAHUN HOBBIX
3HAYEHUS ¥ HAIIPABJICHUS https://m.edsoo.ru/ff0a5256 3HAHUH,
WHAYKIMOHHOTO TOKa"
Pemrenue 3amgad mo reme
" . bubmuoteka LIOK TPYAOBOTO
95 3aKoH 3JIEKTPOMarHUTHOM BOCIIUTAHMS:
" https://m.edsoo.ru/ff0a5256
naaykuuu. [Ipasumno Jlenna r AKTHUBHOE
96 Onekrporeneparop. Criocoob! bubnuoreka [IOK ydacTue B
MOJIYYCHHS JIEKTPOIHEPTUH https://m.edsoo.ru/ff0a5256 pCIICHHA
MPAKTHICCKHX 33124
Ypoxk-koHpepeHus p o
" TEXHOJIOTUYECKO 1 U
DNEeKTPOCTAHIINH Ha .
COLIMATTLHOM
BO300HOBJISIEMBIX HCTOYHHKA bubnuoreka [JOK
97 HaIIPaBJIEHHOCTH,
sHepruu. [Ipodbaemsl https://m.edsoo.ru/ff0a5256
TpeOyYIOIHMX B
9KOJIOruu. TOIIMBHBIE
. TOM 4YHCIe U
AJIEMEHTBHI U HJIEKTPOMOOHITH (bU3MHECKHX 3HARMI;
HHTEpEC K IPaKTH
KonTponbnas pabota bubnuoreka [JOK 4ECKOMY U3YUYEHHIO
98 " " i
DNeKTpOMarHUTHBIE SABJICHUS https://m.edsoo.ru/ff0a5256 podecCHii,CBsI3
AHHBIX C (PU3UKOI
99 PaboTa ¢ TekcTamu 1o TeMe bubmorexa [JOK TPYHOBOTO
"TerutoBble ABJICHUS" https://m.edsoo.ru/ff0a5256 BOCIIUTAHUS
PaGora c Tekcramu 1o Teme — AKTHMBHOC y4acTHC
100 "DeKTpUYECKHE 3apsiIbl. bubnuoreka [JOK B pCeLICHUN
3apsKeHHbIE TeNa U UX https://m.edsoo.ru/ff0a5256 IPaKTUICCKUX 3a1a4
B3auMozelicTeue" (B paMKax cembH,
00pazoBaTelbHOMN
Pa6ora ¢ Tekcramu 1o Teme
" . . bu6mmoreka [JOK OpraHu3aluu,
101 I1ocTOAHHBIN 3TIEKTPUIECKUI
B https://m.edsoo.ru/ff0a5256 ropoja, Kpast)

TOK
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102

Pabora ¢ TekcTamMu o TemMe
"MarauTHbIe€ IBJICHUS U
3JIEKTPOMArHUTHASI MHAYKIUS"

bu6moreka [JOK
https://m.edsoo.ru/ff0a5256

TEXHOJIOTUYECKON U
COLIMAIIBHOU
HaMpaBJICHHOCTH,
TpeOyIOImUX B TOM
yuclie U PU3NYECKUX
3HAHUM;

UHTEpEC K
PaKTHYECKOMY
U3y4eHuIo npodeccuii,
CBSI3aHHBIX C (PUZUKOU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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KaﬂeﬂﬂapHO-TeMaTl/l‘leCKoe IVIAaHUPOBaHHUE

9 KJIACC
Homep Hwmep ypoka K BocnurareabHblii
0JIN4eCTBO
YpokKka B KOMIIOHEHT
HauMeHoBaHue TeMbl YPOKa 4YacoB Ha DJIEeKTPOHHBIE pecypchl
no pasneJie/Teme
u3y4yeHue
NOPSAAKY
1 MexaHndeckoe ABMKCHUE. aanTanum K
MarepuanbHast Touka. Crioco0sl | bubmuoteka [IOK N3MEHSIOIIMCS
OINHCaHMSI MEXaHUYECKOTO https://m.edsoo.ru/ff0a5256 YCIIOBH SIM
JIBUKCHUSA COLMAJILHOU "
2 Cucrema orcuera. TMPUPOTHOHN CPeIpI:
bu6moreka [JOK
OTHOCUTENTBHOCTh MEXaHUYECKOTO 1 [l moTpebHOCTH
https://m.edsoo.ru/ff0a5256 .
JIBYKEHUS BO B3aHMO/ICHCTBUH
3 BekropHble BETMYMHBL, ONEpanuu 1 bubmmoreka IOK Tipn BHHOHH@IEHH
C BEKTOpaMHu, MPOEKIINN BEKTOPOB https://m.edsoo.ru/ff0a5256 HCCHICTIOBAMHA H
A P Z MIPOEKTOB
a/InyCc-BEKTOP MaTepUaIbHOM o
. Y - : . : ) | BuGmnorexa [IOK usmaeckoii
TOYKH, TIEpEeMEIICHUE H
> T°P https://m.edsoo.ru/ff0a5256 HaIpaBICHHOCTH
TII0CKOCTH , OTKPBITOCTb
5 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubmuoteka [IOK OIIBITY u
JIBUKCHHE https://m.edsoo.ru/ff0a5256 3HAHUSIM JIPYTHUX;
6 Pelenue 3aay no TeMe Bu6 [IOBBIILICHUE YPOBHS
"p . ubmmoreka [OK CcBOGH
ABHOMEPHOE NPSMOIMHENHOE 1 httos:/m.ed 5025256
ps://m.edsoo.ru/ff0a
IBIOKEHHE" KOMIIETEHTHOCTH
. qyepe3 MPAKTUYECK
7 HepaBHomMepHoe npsIMOTTMHEITHOE pe3 1ip yio
JIeSITeTbHOCTB;

nBuxkeHue. Cpeassis u
MI'HOBEHHAsl CKOPOCTb T€ja IpU
HEPaBHOMEPHOM JIBH>KEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256
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IIyTH OT BPEMEHHU IIpU

8 JlaGopaTopHas pabora
8 e e g
24 . https://m.edsoo.ru/ff0a5256
JBUKCHHSI IIAPHUKA 110 HAKIIOHHOM
mjockocTu"
P A ' https://m.edsoo.ru/ff0a5256
Yckopenue
1
0 |0 | S mmm—"
P A ' https://m.edsoo.ru/ff0a5256
I'padux ckopocTu
11 ; '1')(?11106 H(I;i:eT:.aH;;Hr(I)O (:Tlf(l)vI eeHHoro bubamorexa LIOK
P b YOROp " https://m.edsoo.ru/ff0a5256
MPSIMOJTMHEHHOTO JIBUKCHHUS
12 I1
2 anoyexopernon buGorexa LIOK
P yCRop . https://m.edsoo.ru/ff0a5256
MPSIMOJTMHEHHOM JBHKCHHUH
13 JlaGopaTopHas pabora
"Onpenenenre yCKOpeHUs Tena bubnmmoreka [JOK
13
MIPU PaBHOYCKOPEHHOM JIBHOKCHUHT https://m.edsoo.ru/ff0a5256
M0 HAKJIOHHOU IJIOCKOCTH"
14 Pemrenue 3agad mo reme
14 "[Iepemenienue npu bubnuoteka [IOK
PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0a5256
NPSIMOJIMHEMHOM JIBUKEHUU"
15 Jla6 0
| abopatopuai pabota bubnmoreka [JOK
15 Hccnenosanue 3aBUCUMOCTH

https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

PaBHOYCKOPEHHOM JBMKEHHH Oe3
HavaJbHOU CKOpOoCTH"

16 I'paduueckas uaTEpIIpETAIIUS
CKOPEHHUSI, CKOPOCTH
16 Z{poﬁr;eHHo’ro HEITI/I u ’ bubmioreia LIOK
https://m.edsoo.ru/ff0a5256
MepeMeIICHUS IS
MPSIMOJTMHEHHOTO JIBUKCHHUS
17 Pemenue 3aay no teme
"I"'padrueckast ”HTEpIPETALHS
17 YCKOpEHHSI, CKOPOCTH, bubmuoteka [JOK
IPOIIEHHOTO YT U https://m.edsoo.ru/ff0a5256
nepeMeIeHUs IS
MPSIMOJIMHEWHOTO IBUKCHHS "
18 18 YckopeHue cBOOOHOTO TIaICHHUS. bu6mmorexa [IOK [IEHHOCTH
Omnertel ["anunes https://m.edsoo.ru/ff0a5256 Hay4YHOT'O
19 Pemienue 3agad mo treme IIO3HaHMS:
19 "Yckopenne cBOOOTHOTO igg:_lf/(gzzasiojf/fmasz% oCo3HaHue ileHHocm
nagenus" e : (bu3rYecKoi HayKu
20 20 JIBrxeHue Tena, OpOIIeHHOTO O/ bubmuorexa [JOK Kak MOIIHOTO
YIJIOM K TOPU30HTY https://m.edsoo.ru/ff0a5256 MHCTpYMCHTA
21 Pewenue 3a1a4 o teme TO3HAHHA MUPa,
71 " [BIkeHie Tena, GPOIEHHOrO bubnuoteka [IOK OCHOBBI pa:iBI/ITI/I}I
" https://m.edsoo.ru/ff0a5256 TEXHOJIOTHH,
MOJI YTJIOM K TOPH30HTY N
BaOKHEUIIICH
22 JlaGopaTopHas pabora COCTABITIOMEH
” "HccnemoBanue OBMKEHUS Tela, bu6mmoreka [IOK KyBTYpPbI

OpOILIEHHOTO MO/ YTJIOM K
rOpU30HTY"

https://m.edsoo.ru/ff0a5256
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23

Penrenue 3amay no teme

23 " JIBUKEHUE TO]T ISHCTBUEM bubmnorexa LIOK
https://m.edsoo.ru/ff0a5256
yCKOpeHus: CBOOOIHOTO MaieHus"
24 24 JIBU>KEHHE 110 OKPYKHOCTH bubmroreia LIOK
https://m.edsoo.ru/ff0a5256
’5 25 JluneitHast u yriaoBasi CKOPOCTb, bubmmnorexa [IOK
MEepUO/I U YacToTa https://m.edsoo.ru/ff0a5256
26 26 CKOpoCTb M YCKOpPEHHE ITPU bubnuoteka [IOK
JBUKEHHUH 110 OKPYKHOCTH https://m.edsoo.ru/ff0a5256
7 27 Pemenne 3amad mo reme bu6mmoreka [JOK
" JIBI>KEHHE 110 OKPY>KHOCTH" https://m.edsoo.ru/ff0a5256
28 VYpoxk-koHpepeHuus
)3 "Pacnio3naBanue u npuOIMKEHHOE bubmuoteka [JOK
OTHCaHKE PA3TUYHBIX BUIOB https://m.edsoo.ru/ff0a5256
MEXaHUYECKOI'0 JBHKEHHS"
29 [ToaroroBka Kk KOHTPOJIBLHOM
79 pabote o Teme "MexaHuueckoe bubnuoreka [JOK
JIIBIJKEHHUE U CIIOCOOBI €T0 https://m.edsoo.ru/ff0a5256
onucanus"
30 KonTponsHas pabora 1mo tTeme
30 "MeszquCK(I))e IBHKEHUE U bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
CIOCOOBI €ro onucanus"
31 1 IlepBbiii 3akoH HetoToHa. BekTop bu6moreka [IOK
CHJIBI https://m.edsoo.ru/ff0a5256
1 2 Bropoii 3akon Herotona. bubmmoreka [IOK
PaBHonelicTByIOIIIas criia https://m.edsoo.ru/ff0a5256
133 3 Tperuii 3akon HeroToHa. bubmuoreka [JOK TIATPUOTHYECKOT O

Cyrniepro3unusi CuI

https://m.edsoo.ru/ff0a5256
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4 bu6manorexa [IOK
34 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0a5256
35 5 Pemenne 3amau no teme "Cuna bubnuorexa [JOK
ynpyroctu" https://m.edsoo.ru/ff0a5256
6 JlaboparopHas pabota
"HccnenoBanue 3aBUCUMOCTH
36 CUJIBI yli[pyrocn/l BO3HUKAIOIIECH B bubmorexa LIOK
’ https://m.edsoo.ru/ff0a5256
IpYXHUHE, OT CTENEH!
nedopmaruy npy>KuHb!"
37 7 Cuna tpenus. Koapoumuenrt bubmuoteka [IOK
TpEeHUs https://m.edsoo.ru/ff0a5256
8 JlaboparopHas paborta
38 "OHpI:)I[GJIIe)HI/Ie Il)coa(’pqmuneHTa bubmiorexa IOK
Y https://m.edsoo.ru/ff0a5256
TPEHUSI CKOJIBKEHUS
9 JlaGopaTopHas pabora
19 "UccnenoBanne 3aBUCUIMOCTH bu6mmoreka [IOK
CHUJIbI TPEHUS CKOJIBXEHUS OT https://m.edsoo.ru/ff0a5256
CHJIBI HOPMAJIBHOTO JTaBJIeHUS"
40 10 JBrxeHue Tell o OKPYKHOCTH bubnuoteka [JOK
O[] IeHCTBUEM HECKOJIBKHX CHJI https://m.edsoo.ru/ff0a5256
41 11 3akoH bepHynm u noxsémMHas bubmuoteka [IOK
cuja Kpblia https://m.edsoo.ru/ff0a5256
12 VYpok-koHbepeHIus
"CoBpeMeHHBIE JIETaTeIIbHbIC
anmapartsl, CyJia Ha MOABOIHBIX BuGmorexa LIOK
42 KPBUIbSIX, aHTUKPBUIO Ha

CKOPOCTHBIX aBTOMOOMJISIX.
JBrmxeHue noesga Ha MarHUTHOM
noxyuke"

https://m.edsoo.ru/ff0a5256

BOCIIUTAHMSL:
hposBieHne
UHTEpeca K
HCTOPHUH u
COBPEMECHHOMY
COCTOSIHHIO
pOCCUICKOMN
bu3nUecKoil HayKu;
[ IEHHOCTHOEC
OTHOLIEHHE K
JOCTHKECHUSIM
POCCUHCKHX
YYEHBIX-
-(U3HKOB;



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

43 13 Cuna TSHKeCTH U 3aKOH bu6manorexa [IOK dopmupoBanus
BCEMUPHOTO TSATOTCHUS https://m.edsoo.ru/ff0a5256 KYJIBTYPBI 3710POBbS
14 JIBM>KEHME TEl BOKPYT u
bubmmoreka LIOK
44 rpaBUTAIMOHHOTO IieHTpa. [lepBas httos:/m.e dscl)f) U/ff0a5256 SMOILIMOHAJIEHOTO
KOCMUYeCKast CKOPOCTb P ] Omaronosyus:
45 15 HeBecoMocTs u neperpys3ku bubmiorexa LIOK gEOSHaHHe HeHg .
Perpy https://m.edsoo.ru/ff0a5256 C30MACHOT0 0bpasa
" KHU3HU B
16 PaBHOBecue MaTepualbHON TOYKHU. bubnuoteka [IOK
46 ) COBPEMEHHOM
AOGCOIIOTHO TBEPAOE TEIO https://m.edsoo.ru/ff0a5256
TEXHOJIOTUYECK OM
47 17 Mowmenr cuibl. [IpaBuio bubmuoreka [IOK MHpE, BaKHOCTH
MOMEHTOB https://m.edsoo.ru/ff0a5256 MPaBHJT 6E30MACHOT0
18 [IOBEIECHNA HA
TpaHCHopTe, Ha
Ypok-uccienoBanue sloporax, ¢
48 "OnpeneneHue MeHTpPa TAKECTH Bubmmorexa LIOK DJICKTPITICCIAM H
p . p https://m.edsoo.ru/ff0a5256 TEIJIOBBIM
pa3IMYHBIX Tel
o0opyToBaHHEM B
JIOMAaITHUX
YCIIOBUSIX;
1 HNmnynec Tena. M3menenue TPYJI0BOTO
uMItyibca. IMImyasc cuisl. bubnuoteka [IOK BOCIIUTAHHUS:
49
VYupyroe u Heynpyroe https://m.edsoo.ru/ff0a5256 C AKTUBHOE
B3aWMO/JICHCTBUE y4yacTtue B
50 2 3aKOHbI U3MEHEHUS U COXPAHEHUS bubnmmoreka [JOK pelICHNN
UMITyJIbCa https://m.edsoo.ru/ff0a5256 IIPAKTHICCKHX
3 bu6mmoreka [JOK 3aza4 (B pavKax
51 PeaktuBHOE nBUXKEHUE

https://m.edsoo.ru/ff0a5256

CEMBbH,
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4 Penrenue 3amay no teme "3akoH 00pa3oBaTeNbHO i
52 COXPAaHEHHUS UMITYJIbCA butmmorexa LIOK OpraHu3aIu
P yiped. https://m.edsoo.ru/ff0a5256 P y
PeakTuBHOE NBUKEHUE ropoja, Kpasi)
53 5 Mexanudeckas paboTa u Bu6mumoreka [IOK TEXHOJIOTMECCKO 1
MOIIIHOCTh https://m.edsoo.ru/ff0a5256 1 COHAIbHOU
HaMpaBJICHHOCTU
6 PaboTa cuiibl TSHKECTH, CUITBI bubmuoreka [IOK P
> https://m_eds0o.ru/ff0a5256 » Tpebyromux B
YOPYTOCTH U CUJIBI TPEHUS ttps://m.edsoo.ru/ff0a ToM  amene  H
7 (bu3nyecKux
JlaGoparopHas pabota SHAHHH,
" [l uHTepeck
Onpenenenue pabOTHI CUITBI
55 . ABHOMEDHO bub6anorexa [IOK MIPAKTHYECKOMY
TPEeHHUsI P PABHOMEPHOM
p pup p https://m.edsoo.ru/ff0a5256 U3YUYCHHIO
JBUKEHHUH Teja 10 .
. " npodeccuid,
TOPU30HTAIBHOMN MTOBEPXHOCTH
CBSI3aHHBIX C
bu3mKoi;
8 bubnuoreka [JOK
56 CB#13b SHEPIUH U PabOTHI 1 oKonocUECcKOCO
https://m.edsoo.ru/ff0a5256 8OCNUMAHUAL:
9 JlaGopaTopHas pabora opuenmayus na
"Onpenenenne padoThl CHITBI npumenenue
57 I pr(f[cm ul 1/11[1)10 BEME TPy3a C bubmorexa OK qliwuqecxux 3HAaHU
yIpy P A Py https://m.edsoo.ru/ff0a5256
MCIIOJIb30BAHUEM HETOIBUKHOTO ons
Y TIOJIBUYKHOTO 0J10KOB" pewenus 3a0a4 8
. 10 I Bu6orexa LIOK obracmu
TEHITUATBHAS SHEPTHUS
i P https://m.edsoo.ru/ff0a5256 OKP. g ediowen
cpeovl,
59 11 Kunernueckas ?HepFI/Iﬂ. Teopema bubmuoteka [JOK naHUpPOSaHUA
0 KHHETHYECKOW dHEPTUn https://m.edsoo.ru/ff0a5256 nocmynxos
60 12 3aKOH U3MEHEHUS U COXPaHEHUs bubmmnoreka [IOK u

MEXaHU4YeCKOH OHCPIUHn

https://m.edsoo.ru/ff0a5256
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13 Penrenue 3amay no teme "3aKOHEI OLICHKU ux
61 bubmorexa [IOK BO3MOYKHBIX
WU3MEHEHUS U COXPaHEHUS
. P " https://m.edsoo.ru/ff0a5256 .
MEXaHUYECKOU SHEPTUn MOCIIEACTBUN JUIs
14 OKpYy>Karouen
Cpelbl;
oCo3HaHue
[ToaroroBka Kk KOHTPOJIBHOMN
2 5 B P . bubnoreka [IOK IJ100aJIbHOTO
abote mo Teme "B3anmoeiicTBre
P 3 \ https://m.edsoo.ru/ff0a5256 XapakKkTepa
Ten. 3aKOHBI COXpaHEHUS N —
npobeM U MyTei ux
pelieHus;
15 KoHTponbHas padorta 1mo teme
63 "B3a " oJieiic \ e Tel. 3aKo bubmioreia LIOK bopuponant
HNMOACUCTBUC TCJI. 5AKOHBI KYJIBTYPHI 310POBES
" https://m.edsoo.ru/ff0a5256 YIBTYPBI 310P
COXpaHEHUS "
1 KonebarensHoe ABUKEHUE. SMOIMOHAJIPHOTO
OCHOBHBIE XapaKTEPUCTUKH bubmuoreka [IOK Graronomy us:
64 .
KOJICOaHMIi: IEpUO/I, 4aCcTOTA, https://m.edsoo.ru/ff0a5256
aMIUINTYy A [ oco3HaHue
o o [IEHHOCTH
2 MaremaTuyecKuil U NPy KUHHBINA
6e3ormacHoro obpasza
MasTHUKH. JlaboparopHas pabota
65 - bubnuorexa [IOK KHU3HU B
cclieTOBaHHE 3aBUCUMOCTH
Sari https://m.edsoo.ru/ff0a5256 COBPCMEHHOM
nepuoja KoieOaHui rpy3a Ha TEXHONOIHYECKO M
"
HUTH OT JJIUHBI HUTU MHpe,
3 BOKHOCTU TIPABHII
JlaGopaTopHas pabora 0e301macHOro
66 "HccaenoBaHue 3aBUCUMOCTH bubmmoreka [IOK IIOBEIECHUS Ha

neproJia KojaeOaHui Py KHHHOTO
MasiTHUKa OT Macchl rpysa"

https://m.edsoo.ru/ff0a5256

TpaHCIopTe, Ha
JI0pOrax,
c
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SJICKTPUYCCKHUM U

TETUIOBBIM
o0opynoBaHHeM B
JIOMAIITHIX
YCIIOBHSIX;
bubmoreka [JOK
67 lapmonmueckre KoebaHms 1 TPYAOBOIO
https://m.edsoo.ru/ff0a5256 BOCITUTAHMS:
JlaboparopHas pabora L aKTUBHOE
68 "I/I3Mre) GHI;IG cio SHUS butmmorexa LIOK y4JacTue B
P yerop " https://m.edsoo.ru/ff0a5256
¢BOOOIHOTO ITaICHUS peuicHnn
3aryxaromue KojaeOaHus. TIPAKTHICCKIX
69 BrinyxIeHHBIE KOJIeOaHMs bubmioreia IOK 3amad (B pamiax
y ' https://m.edsoo.ru/ff0a5256 CEMBH,
Pe3onanc N
o0Opa3oBaTeNnbHO U
70 [IpeBpaiiienue HEPTUU TIPU bub6moreka [IOK OpraHm3aImy,
KOJICOATEIIbHOM JIBH)KEHUU https://m.edsoo.ru/ff0a5256 ropoga,  Kkpas)
TEXHOJIOTUYECKO 1
U COIUAIIbHOM
HaIpPaBJICHHOCTH
, TpeOyoIux B
" TOM 4YHCIEC H
VYpok-uccienosanue "l[IpoBepka
(hu3rIecKux
HE3aBUCUMOCTH IEpUOa bubmmnoreka [JOK ..
7 Ganwi https://m.edsoo.ru/ff0a5256 B
Kosie0aHuii rpysa, HO,Z[Be'I;HeHHOFO ttps://m.edsoo.ru/ff0a uHTepeC K
K JICHTE, OT MacChl Ipy3a [PAKTHUECKOMY
W3YYEHUIO
npodeccuid,

CBSI3aHHBIX C
(07320 X0)7H
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7 1 MexaHn4YecKue BOJIHBL: bubnuoreka LIOK 3CTETUYECKOrO
MPOJIOTBHBIC U TIOTIEPEUHBIC https://m.edsoo.ru/ff0a5256 BOCIIUTAHUS:
2 CBoiicTBa MEXaHUYECKUX BOJIH. [ BOCIIpUATHE
73 JImuHa BOJIHBI U CKOPOCTH €€ bubnrorexa LIOK BCTeTH‘I:CCKI/IX
https://m.edsoo.ru/ff0a5256
pacripocTpaHeHus Ka4yecTB
3 Vpok-uccneroBanue (bmnqec%oﬁ
74 "HabnroaeHne MHTEpPEPEHIINH 1 Bubmmoreka [LIOK HayKH. eC
AU(pPaKLUK BOIH HA HOBEPXHOCTH https://m.edsoo.ru/ff0a5256 TapMOHMIHOTO
BOJIBI" MTOCTPOCHHS,
4 Ypok-koH(pepeHus ¢Tporocty,
75 "hljlexaHHqiciﬂeL:songl B TBEPIAOM bubmmorexa HOK TOUROCTH,
. https://m.edsoo.ru/ff0a5256 JIAKOHHUYHOCTH;
tene. CelicMuyeckne BOJTHBI"
76 5 3ByK. Pactipoctpanenue u bubnuoreka [JOK
OTpakeHHE 3BYyKa https://m.edsoo.ru/ff0a5256
6 " ; bubnuoreka [IOK
77 Pewuere 3aza: 1o Teme "3ayk https://m.edsoo.ru/ff0a5256
7 Ypok-uccienopanue
"JKCIIepUMEHTaIbHOE
78 onpez[eJII)eHHe TpaHUIl YaCTOThI butmorexa LIOK
https://m.edsoo.ru/ff0a5256
CJIBITIIUMBIX 3BYKOBBIX
KosieOanmit"
79 8 I'poMKOCTB 3ByKa M BbICOTA TOHA. bubnuoteka [JOK
AKyCTHYECKHI pEe30HaHC. https://m.edsoo.ru/ff0a5256
9 Ypok-uccrnenoBanue
80 "I‘I;a@'II-OL[eHIfI[e 1 00BSICHEHHE bubmorexa OK
" https://m.edsoo.ru/ff0a5256
AKyCTHUYECKOTO pe30HaHCa
21 10 WNudpa3ByK U yIbTpa3ByK. bubnmnoreka [IOK dopmupoBanus

Kondepennus "Hcnons3oBanue

https://m.edsoo.ru/ff0a5256
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yIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUAX"

2 DJIEKTPOMArHuTHOE TMOJIE U bubnuorexa [JOK
3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0a5256
%3 CBolicTBa JIEKTPOMAarHUTHBIX bubnuoteka [IOK
BOJIH https://m.edsoo.ru/ff0a5256
VYpok-koHpepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
24 Hcmons3oBanne bu6moreka [JOK
3JIEKTPOMArHUTHBIX BOJH JUIS https://m.edsoo.ru/ff0a5256
COTOBOM CBi3U. Pagmonokanus.
Kocmuueckast cBssp "
Pemenue 3amau Ha onpeneneHue
85 YJacTOTEI U L[)JIH/IHLI P bubmorexa HOK
. https://m.edsoo.ru/ff0a5256
JIEKTPOMATHUTHOM BOJTHBI
26 DIIeKTpOMarHuTHasi IpupoIa bubmuoreka [IOK
cBera. CKOpOCTh CBETa https://m.edsoo.ru/ff0a5256
’7 BonHoBbIe cBOMCTBA CBETA: bu6mmorexa [JOK
uHTephepeHIus U TudpaKIIus https://m.edsoo.ru/ff0a5256
JlydyeBas Mozienb cBeTa u
88 I‘C}(])MGTpI/I‘-IeiIKaSI OITHKA. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
HcTouHuku cBera
[IpsimonuHeitHOe
89 p;)chOCTpaHeHHe CBeTa. butmmorexa LIOK
https://m.edsoo.ru/ff0a5256
3armenust ConHua u JIyHbI
90 3akoH oTpaxeHus cBera. [lnockoe bubmoreka [IOK

3epKaJIo

https://m.edsoo.ru/ff0a5256

KYJIBTYPBI 3I0POBbS
u
HMOIMOHAIIBHOTO
OJaronomyyus:
[ oco3HaHUE
[[EHHOCTH
6e301macHoOro
o0pas3a KHU3HU B
COBPEMEHHOM
TEXHOJIOTUIECK OM
MUpE, BAKHOCTH
IPaBUII
0e30macHoro
MOBEJICHHS Ha
TpPaHCIIOPTE, HA
Joporax, ¢
AICKTPHYCCKUM H
TETUIOBBIM
00opy0BaHUEM B
JIOMAIITHUX
YCIIOBUSIX;
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91 6 [TocTpoenune n300pakeHUH, bu6manorexa [IOK 3KOJIOTHYECKOrO
c(hOPMHUPOBAHHBIX 3€PKATIOM https://m.edsoo.ru/ff0a5256 BOCITHTAH:
7 IIpenomiienue ceeTa. 3aKoH [l opueHTaIUs Ha
P bubnuoteka [JOK P
92 npenomiieHus cpeta. [lomHoe hitps-/m.edsoo.ru/f0a5256 MPUMEHECHUE
OTpa)kKEHME CBETA. — : pusnyecknx
8 JlaGoparopHas paboTa SHaHMH A
"HccnemoBanue 3aBUCUMOCTH PCILICHNS 3311319 B
93 TJIa IIPEJIOMJICHHUS OT yria bubmorexa LHOK obractn
Y P Y https://m.edsoo.ru/ff0a5256 OKpY’Karomiei
MaJICHUs CBETOBOTO JTy4ya Ha cpeti
TpaHUIIe «BO3TyX-CTEKIO»" ’
TJTAHUPOBAHUS
9 VYpok-uccnenopanue "AHaanu3 1
94 oé) CHE eﬂo €CKOT'0 bubmmorexa LHOK TOTIYTIOR .
'bSICHEHUE OITHY T
| https://m.edsoo.ru/ff0a5256 OLCHKH ux
MHUpaKa BO3MOJKHBIX
10 MHOCJIENCTBUN I
OKpY’Karouen
VYpok-koHbepeHIus Cpenbl;
"HMcnonp30BaHue MOJIHOTO oCo3HaHHe
95 BHYTPEHHETO OTPAKECHHUS: bubnmorexa HOK r7100aJIbHOTO
yIp p ' https://m.edsoo.ru/ff0a5256
CBETOBOJIBI, OIITHKOBOJIOKOHHAS Xapakrepa
CBS3b" SKOJIOTHYECKHUX
npobIeM U MyTei ux
pellIeHus;
1 . Bbubnuoreka IIOK
96 JIun3a, X0 Jydell B IMH3E 1 [ rpaxmaHcKoro
https://m.edsoo.ru/ff0a5256 Y JIyXOBHO-
97 2 ®opmyia TOHKOW JTMH3BI bubmorexa OK HPABCTBEHHOTO
pMy https://m.edsoo.ru/ff0a5256 BOCITMTAHHUS:
3 JlaGoparopHast paboTa Bubimoreka [TOK TOTOBHOCTD K
98 AKTUBHOMY Y4aCTHUIO

"Onpenenenrie GOKyCHOTO

https://m.edsoo.ru/ff0a5256
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PACCTOSIHUS ¥ OTITHYECKOU CHJIBI B
cobuparoreit TMH3bI" 00CyX/IeHU U
[Monyyenue n300paXkKeHuii ¢ ob1mecTBeHHO
. bu6mnoreka LIOK SHAYMMEIX i
99 MTOMOIIBIO COOMparoIieit u
. https://m.edsoo.ru/ff0a5256 THUECKHX
paccenBaroIIeh JTHH3
v " npo0iem,
vaK-KOH(l)epeHHI/IH pI/IH6HI/Il'I . ox CBSBAHHBIX .
100 JNEUCTBHS ONTUYECKUX TPUOOPOB nommoreka L] pAKTHYECKIM
(MHKPOCKOTI, TEJIECKOII, https://m.edsoo.ru/ff0a5256 MpHUMeHEH EM
"
doroanmapar) JOCTHIKEHHMIR
101 I'na3 kak onTudeckas cucreMa. bub6munoreka [JOK busuKy;
bim3opykocTs 1 aTbHO30PKOCTH https://m.edsoo.ru/ff0a5256 [ OCO3HAHHE
Paznoxenue 6emoro ceera B Ba)KHOCTH
cnektp. OnbiTel HetoTOHA. bubmmnoreka [IOK MOpabHO-
102
CrokeHHue CIIEKTPATbHBIX I[BETOB. https://m.edsoo.ru/ff0a5256 -OTUYECKUX
Hucnepcus ceera MPUHIIUIIOB B
Vpok-npaktukym "Habmonenue u ACATCIILHOCTH
00BACHEHHE OIBITOB IO yHeHoro,
103 a3JI0KCHHIO OEJIOro CBETa B bubmmorexa HOK
P https://m.edsoo.ru/ff0a5256
cnektp. [lomyuenue 6enoro npera
MIpHY CJI0KEHUU 1IBETOB"
104 OmneiTel Pe3epdopaa u bu6manorexa [IOK dbopmupoBaHus
TUTAHEeTapHAst MOJICTh aToMa https://m.edsoo.ru/ff0a5256 KYJIBTYPBI 3710POBbS
ITocrynatel bopa. Monens atoma u
Y p bu6mmoreka [JOK
105 bopa. Mcnyckanue 1 noriouieHue httos://m.ed 6085256 SMONHOHAJTIBHOI'O
s://m.edsoo.ru/ff0a .
CBETa aTOMOM. D OJIaronoyyus:
Bu6nuorexa LIOK O0CO3HaHHE LIEHHOCTHU
106 KBantsl. JIuneivaTeie criekTpsl Oe3omacHoro oopasa

https://m.edsoo.ru/ff0a5256
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VYpoxk-npaktukym "Habmonenue
CIUIOIIHBIX U JIMHEHYaThIX

bu6mmoreka [JOK

’KW3HU B
COBPEMEHHOM
TEXHOJIOTHIECK OM
MHPEC, B&XKHOCTH
paBuJI 6€30MacCHOTO
MOBEICHUS Ha

107 CIIEKTPOB U3IyUYCHUS U https://m.edsoo.ru/ff0a5256 TpaHCIOPTE, HA
HCITyCKaHus" Jloporax, ¢
AIIEKTPUIECKUM U
TEIJIOBBIM
00opy0BaHNEM B
JIOMAITHUX YCIOBUSIX
108 PagnoaktuBHOCTh. Anb(a-, Oera- bubmoreka [JOK TPYHOBOTO
U TaMMa-HU3J1y4YEHUS https://m.edsoo.ru/ff0a5256 BOCIIUTAHUS:
CtpoeHue aTOMHOTO sifipa. BuGmiorexa LOK C AKTUBHOE
109 HyxnoHHas Mozienb aTOMHOTO https://m.edsoo.rw/f0a5256 y4acTHe B
saapa — * pemenun
110 PannoakTuBHBIE TPEBpAIICHUS. bubmuoteka [JOK ;I:;::H(I;eg:;iax
N3zoTorbt https://m.edsoo.ru/ff0a5256
CEMbH,
i Tepuon nonypacnaa s medonias2ss | SRRk
L1 : OpraHu3aIuH,
VYpok-koubpepenmus "Jlerictue ropoza, Kpast)
112 palMOaKTUBHBIX U3TyUYCHUH Ha bubmoreka [IOK TEXHOJIOTUYECKO i
JKUBBIE OpraHU3MBbI. 3amIuTa OT https://m.edsoo.ru/ff0a5256 U COIUATbHON
paIvOaKTUBHOIO U3JIy4eHHSs" HAIpPaBJICHHOCTH,
SnepHble peakuuu. 3aKOHbI Butniorexa LIOK Tpedytomux B
113 COXpaHEeHUs 3aps10BOTO U oM Hucne  n

MaCCOBOI'O YHUCCII

https://m.edsoo.ru/ff0a5256

(bu3HIeCKuX



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

114 DHeprus CBsI3U aTOMHBIX SJIEP. bubmoreka [IOK 3HAHW;
CBsI3b MacCCBhl ¥ SHEPTHH https://m.edsoo.ru/ff0a5256
HHTEpEC K
P MPAKTHYECKOMY
elIeHHE 33724 IO TeMe
115 "y A 3 bubmorexa LIOK U3YYCHHIO
epHBIC peaKIny. DHEPTHSI .
AICPHEIC peattt P https:/m.edsoo.ru/ff0a5256 npodeccni,
eBA3H CBSI3aHHBIX C
¢bu3uKoii;
Peakuuu cuHTe3a u neneHus saep.
116 " B A C Aep bub6anorexa [IOK TpyAOBOTO
cTouHUKH dHepruu ConHIa U :
R P a https://m.edsoo.ru/ff0a5256 BOCIHTaHUA
3BE3T C aKTUBHOE
Vpoxk-koH(pepenuusa "AnepHas ydacTue B
P Peper AeP bubmoreka [JOK CIICHIN
117 JHEPreTUKa. DKOJIOTUICCKHE hitps-//m.cdsoo.r/f0as5256 p
pOoOJIEMBI SIEPHON SHEPreTUKU" " ] HPaKTUICCKIX
o 3a1a4d (B paMKax
[TonroroBka K KOHTPOJIbHON oML
pabote o Teme "Konebanus u bubmnoreka [IIOK ’ .
118 00pa30BaTeNbHOM
BOJIHBIL. CBETOBBIE U KBAHTOBBIE https://m.edsoo.ru/ff0a5256
. OpraHu3alui,
SIBIICHUS ropoxa, kpas)
Kontponbnas padora o teme i
o " p6 p o BuGnorexa [IOK TeXHonoquecho 71
onebanust ¥ BOHBI. CBETOBBIC
" https://m.edsoo.ru/ff0a5256 M COlMATLHOH
1 KBAHTOBBIC ABJICHUSA HaImpaBJICHHOCTH,
120 Pemenue pacdeTHbIX 1O TEME bubmuoreka [IOK Tpelytommx B
"MexaHu4YecKoe JBUKEeHHE" https://m.edsoo.ru/ff0a5256 TOM  4ucie U
Pemenne pacueTHbIX U q)mﬂquKHX
121 KaueCTBEHHBIX 3a/a4 [0 TeME Bu6mmorexa [IOK SHAHWH,
" . A " https://m.edsoo.ru/ff0a5256
BzaumopeiicTBue Ten
HHTEPEC K
122 Pemenue pacueTHbIX 1 bubmuoreka [IOK NPAKTHYECKOMY

Ka4yCCTBCHHBIX 3aaa4 110 TCMC

https://m.edsoo.ru/ff0a5256
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"3aKOHBI COXpaHEHUS FHEPTUHU U
uMmnyJbca'

U3YYCHHIO
npodeccuid,

123 JlaboparopHbie pabOTHI IO TEME bubnmoreka [JOK CBA3AHHBIX C
"Mexa"Hnyeckoe IBrXeHue" https://m.edsoo.ru/ff0a5256 (usukoii;
124 JlaboparopHbie pabOTHI IO TEMe bubmoreka [JOK TPYHOBOTO
"BizanmonericrBue ten" https://m.edsoo.ru/ff0a5256 BOCIIUTAHUSA:
125 JlaboparopHbie pabOTHI IO TEMe bubnuoreka [JOK C AKTUBHOC
"IIpocTbie MexaHU3MBI" https://m.edsoo.ru/ff0a5256 ydyactue B
Pemenue pacueTHbIX Bumorexa LOK PCLICHIN
UOIHOT
126 Ka4deCTBCHHBIX 3aJa4 I10 TeMe TIPaKTHICCKUX
| | https://m.edsoo.ru/ff0a5256 3ajad (B paMKax
TeruioBsle IpoOLIECCHI
CEMbH,
. Pewienne pacueTHbIX U Bubmiorexa [IOK 06pA30BATENBHO
KaueCTBEHHBIX 3a]1a4 110 TEME
" " A https://m.edsoo.ru/ff0a5256 Opranmsanum,
BrnaxxHocTb ropoa, Kpas)
Perienue pacueTHbIX U TEXHOJIOTHYECKO U
p bu6mmoreka [JOK .
128 KaueCTBEHHBIX 3a/a4 10 TeME U COLUAIBHOMN
" o https://m.edsoo.ru/ff0a5256
KII TennoBbIx ABUTaTENEH HAIpaBJIEHHOCTH,
Peliennie pacyeTHBIX U TpeOyolmx B
P bu6mnoreka LIOK TOM uHCIE W
129 Ka4eCTBEHHBIX 3a7a4 II0 TeEMeE httos://m.edsoo.ru/ff0a5256
"3aKOHBI TIOCTOSIHHOT'O TOKA" DS-I. ] (bmﬂquKHX
P 3HAHMH;
CIICHHUE PACYCTHBIX U
130 KauecTBe : 3aj7a4 Mo TemMe bubmroreia LIOK
YECTBEHHBIX 4 110 TeM
"KL . . https://m.edsoo.ru/ff0a5256 MHTEPEC K
J1 2JIEKTpOYCTaHOBOK HIPAKTHYECKOMY
131 JIabopaTopHbIe pabOTHI IO TEME bu6mnoreka LIOK 3YUCHUIO
"3aKOHBI IOCTOSIHHOTO TOKA" https://m.edsoo.ru/ff0a5256 npodeccui,
132 JlaGopatopHbie pabOThI IO TEME bubmuoteka [IOK

"CBeTOBbI€E gBIcHUA"

https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

1 Pabora ¢ TexcTamMu 1o TeMe

133 "3aKOHbBI COXpaHEHUS B bubmorexa IOK
R https://m.edsoo.ru/ff0a5256
MEXaHHUKe
134 2 Pabora ¢ TekcTamMu 1o Teme bub6anorexa [IOK
"Konebanus u BoHBI" https://m.edsoo.ru/ff0a5256
135 3 Pabota c TekcTtamu 1o Teme bubmuoreka [IOK
"CBeToBbI€C sIBJICHUS " https://m.edsoo.ru/ff0a5256
136 4 Pabota ¢ TekcTaMu 1o Teme bubmoreka [JOK

"KBanToBas u sigepHas ¢puzuka”

https://m.edsoo.ru/ff0a5256

CBSI3aHHBIX C
buznKoi;

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®dusuka, 7 xnacc/ [eppimkua .M., BanoB A.U., Akiinoneproe oomectBo «M3marenpctBo «IIpocBenieHuey

» Gusnka, 8 xinacce/ [epeimkun U.M., Banos A.U., Axumoneproe obmectBo «M3aarensctBo «IIpocBemnienmer»

» dusuka, 9 xnace/ [epeimkun .M., I'yrauk E.M., UBanos A.I., [lerpoBa M.A., AkiimonepHoe o0iiectBo «31arenscTBo
«ITpocBemenue»

METOAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

7 KIIACC

1.Meronnyeckoe ocobue k yueonuky M.M. [lepeimkuna, A.W. MBaHoBa;

2.®wusuka. CamMoCTOsATEIBHBIE H KOHTPOJIbHBIE pa0boThl. 7 Kitace (aBTopsl:A. E. Mapow, E. A. Mapon). — M.: Jlpoda, 2016

8 KITACC
Metoanueckoe nocodue k yueonuky M.M. Ilepeiukuna, A.M. FBanoBa;
Kupux JI.A., ®usnka-8, caMOCTOSTENIbHBIE U KOHTPOJIbHBIE paboThl. — M: «Unekca», 2014 r.

9 KJIACC
Metoanueckoe nocobue k yueonuky .M. Ilepeiukuna, E.M. I'ytauk, A.W. UBanosa, M.A. IleTrpoBoii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Enunas xomnekmnus mudpoBeix 00pazoBatenbHbIX pecypcoB http://school-collection.edu.ru
Poccwiickuii o6meobpa3oBarenbHbIii mopran http://experiment.edu.ru

HNudopmaiimoHHble TEXHOIOTUHN B TipenogaBanuu ¢usuku http://ifilip.narod.ru
Hayuno-nonynspHsiii ¢pusznko-matemarnyeckuit sxypHan "Ksant" http://kvant.mccme.ru/
[TyTts B Hayky http://yos.ruhttps://resh.edu.ru/

Poccuiickas 3neKkTpoHHas MIKOJIa












