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MOACHUTEJILHASI 3AIIUCKA
[Iporpamma mno ¢usuke GazoBoro
o0OpasoBanusa pa3paGoTaHa HA OCHOBE [10)
OCBOEHMsI OCHOBHOH 0OpazoBaTeibHONW I
COO, a raxke ¢ yuéroMm (enepanbHOI
KOHLENUNH MPENOAaBaHus yueGHOTO Tps

YPOBHSI Ha YPOBHE CpEAHET0 0O6Iero
[oKeHHiT B TpeOGoBaHUil K pe3yibTaram
porpamMmbl, npejcrasiieHHbIXx B ®T'OC
paboueli mporpaMMbl BOCIHTAHHS U
paMeta «@usuka» B 00pa30BATENBHBIX

OpraHu3anusax Poccuiickoti Dejep
o0pazopaTenbHbie IPOrpaMMBl.
Conmeprxanue mporpammsl 1o  (us
€CTECTBEHHO-HAYYHOH KapTHHBI MHpa
00yueHHu UX (u3KMKe Ha 6a30BOM YpOBHE
noaxoda. Ilporpamma 1o (usuke coorse
MJIAHUPYEMbIM  JIMYHOCTHBIM, TPEAMETHE
00yueHus, a TAKXKE YUYHTHIBAET HEOOGXO[
CBA3EH (H3HKM C ecTeCcTBEHHO-HAYUHBI
OMPEJICIIAIOTCS OCHOBHbBIC LIEIH W3YYEHHSI
00pa3oBaHusl, MIAHUPYEMbIE PE3YAbTATHI
METANpeIMEeTHbIE, IPeaMeTHbIe (Ha 623080
ITporpamma 1o ¢usmke BKIoYaer:
TUIaHHPYEMBIE pe3yJibTaThl OCBOEH
TOM YHCJIE IPEIMETHBIE PE3YIBTAT
copepikanue yuebHoro npeamera «
®uznka xax Hayka o Hambomee of
Ka4ecTBe y4eGHOro npeaMera B IIKOJE, Bl
3HaHU# 00 okpyxatoiiem mMupe. [IIKobHbL
AN ©CTECTBEHHO-HAYUHBIX y4eOHBIX mpen

alliu, PCATN3YIOUNX OCHOBHBLIEC

MKE HAMPABICHO Ha (opMupoBaHue
oOyuaromuxcst 10-11  xnaccoB mpu
Ha OCHOBE CHCTEMHO-AEATE/ILHOCTHOIO
TcrByer TpeboBauusm ®IOC COO k
IM W METAlPEIMETHBIM PE3YJIbTaTaM
UMOCTb PEANN3aLil MEXKIIPEIMETHbIX

MH y4eOHBIMM mpeameraMu. B Hei

Gu3MKK Ha ypoBHE cpemHero obiero

OCBOEHMs Kypca (DM3HKH: JTHUYHOCTHBIE,

M YPOBHE).

M Kypca (pu3KKH Ha 6a30BOM YpOBHE, B

bI 110 TONAM O0yUEHUS,

®usuka» 1o romam obyueHus.

JIIHMX 3aKOHAX HPHPOIBI, BHICTYNAS B
10CHT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
i Kypc (QU3MKH — cucTeMoo0pasyoLiuii
METOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI

JIeXKaT B OCHOBE MPOLECCOB M SBJICHHH, W3YYaeMBIX XHMHEH, OHOIOTHEH,
(usuueckoii reorpadguei u actpoHomueil. Mcronb3oBaHME W AKTHBHOE
OpHMEHEHHE  (U3MYECKHUX  3HAHMH ohpeﬂeﬁﬂe’r XapakTep M pasBHTHE
pa3sHOOOpasHbIX TEXHOMOTMH B c(epe | PHEPreTHKH, TPAHCIOPTA, OCBOEHHS

KOCMOCa, MONy4€HHs HOBBIX MATEpHATIOB
W3sydenrie (U3UMKM BHOCHT OCHOBHOH B
Hay4YHOH KapTHHBI MHpa O0y4aromiuxcs,
HAYYHBIH METOJ MO3HAHUS MPH BbINOJHEHY

B ocnoBy Kkypca Qusuku ms  yp
MOJOXKEH psif WIAEH, KOTOpbiE MOMKHO
[IOCTPOEHHUS.

Hoes yenocmuocmu. B coOTBETCTB
3aBEPLIEHHBIM, OH COAEPKUT MaTEPHA W3
BOIIPOCHI KJIACCHYECKO#, TAK 1 COBPEMEHH(

Hoesa cenepanuzayuu. B coorsercr
00beNMHEH BOKPYr (U3MYECKUX TEOP

C 3aJaHHBIMM CBOICTBaMU M JPYTHX.
Knax B (OpMHPOBAHHE €CTECTBEHHO-
B (DOPMHUPOBAHHUE . YMEHUIH TIPHMEHATH
U UMH y4e0HbIX HCCIeIOBAHHMH,

DBHST CpeqHEero obiero olpa3oBaHmus
paccMaTpuBaTh KakK TNPUHLWIBI €ro

Ui C HEH KypC SIBASICTCS JIOTHYECKH
BCEX Pa3fenoB (PU3MKH, BKIIOYAET Kak
il pu3HKH.

BUH ¢ HeW marepuan Kypca (U3HKU
uit. Benymum B kypce sBisercs




(opMHUpPOBAHUE TMPENCTABICHUN O CTPYKT
ToJIe.

Hoea eymanumapuzayuu. EE pean
T'YMaHUTApHOTO MOTeHLHaNa (DU3HYECKO]
dbusuku

YPHBIX YPOBHAX MATCpHK, BEHICCTBC N

M3alus IMPEANonaract HCIoJIb30BaHNUC
| HAYKH, OCMBICIICHHC CBA3W PAa3BUTHA

c pasBuTHeM oO0miecTBa, @ TaKkKe C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMH U 3KOJIOTHYECKUMH ITPOOeEMaMu.
Hoes  npuxnaouoii  nanpaenennocmu. Kypc @usuku npeamnonaraer

3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHHYE
M3YYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoecuzayuu peanu3yercs| MOCPEACTBOM BBEIECHHS DIIEMEHTOB
COZlep)KaHUs, TOCBSIIIEHHBIX SKOJOTHYECKHM MpobieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TAKXKe O0CYXIEHH
npoOsieM palloHAIBHOTO MPUPOAONONB30BAHNUS U KOIOTMYECKON O€30IaCHOCTH.

Crep)XHEBBIMH JJIEMEHTAMU Kypca (H3WKM Ha YPOBHE CPENHEro O0ILIero
oOpazoBanus SBJSIIOTCS (pu3nueckue teopuu ((HOpMHpPOBAHHE NMPEACTABIEHUH O
CTPYKTYpPE MOCTPOEeHUs (PU3UUECKON TEOPHHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IOPUHIMIOB B  COBPEMEHHBIX  MPEACTABIEHUAX O TMNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpUM, MJisi ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJIICHUH U
MIPOLIECCOB).

CUCTEMHO-AEITENbHOCTHBIN TMOAX0 B Kypce (DM3UKH PEAIU3YETCA MPEXKIE
BCEro 3a CHET OpraHu3alluy SKCIEPUMEHTANBHOU ACATENBHOCTH O0Y4YaroIHXCH.
Jns Ga30BOro YpOBHA Kypca (PU3UKHU 3TO HCIOJIb30BAHUE CUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1abopaTopHbIX pabdor,
KOTOpbIE B IporpaMme mo (pu3mke oObEHUHEHBl B OOLIUI CIMCOK YYEHHYECKHX
IpaKTHUeCKUX paboT. BeigeneHne B ykazaHHOM TepedyHe JabopaTOpHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS W OLIEHKH, OCYIIECTBISIETCA y4YaCTHUKAMU
00pa30BaTEIBHOrO TMpOLecca MCXOOA W3 OCOOEHHOCTEH IUIAHUPOBAaHUA U
OCHallleHus kabuHera @Qusuku. Ilpu »TOoM obOecrmedrBaeTcss OBJIALEHUE
O0yJarOMHUMHUCS YMEHHSIMH IPOBOJIUTHL KOCBEHHbIE W3MEDEHUs, HCCIIENOBAHMS
3aBUCHMOCTEH (DHU3WYECKUX BENWYMH § [OCTAHOBKY OIBITOB IO IIPOBEPKE
NPEJI0KEHHBIX THIIOTE3.

boJIbIlIOE BHUMAHUE YIEIAETCS X

CKHX N TCXHOJIOTHYCCKHUX HpHJIO)KCHI/Iﬁ

CIIICHUIO paC‘-IéTHbIX U Ka4eCTBCHHLIX

3aga4. [Ipu »ToM Ui pacuéTHBIX 3aad

3aIaHHON (PU3UYECKON MOJIENIBIO, TO3BOJIS

3aKOHOMEPHOCTH KaxK 13 OJHOIO pas3fcit

Pa3HBIX pa3zienoB. J[ns KaueCTBEHHBIX 3a)
00BICHCHHE TMPOTEKaHUs (PUINUECKUX 5

’KU3HH, Tpelyronue BhiOOpa (U3HUECK
OpPUEHTHPOBAHHOTO XapaKTepa.
B cootBercTBUHM ¢ TpeOOBaHHUA

TEXHHYECKOMY O0ECIEUeHUI0 Y4eOHOTQ

(GU3UKH HA YPOBHE CpeAHEro obmero oop
MpeaMeTHOro KabuHeTa (HM3UKM WU B

MPUOPUTETOM SABJIAKOTCA 3aJa4yy C SIBHO
IOIUE TPUMEHATH H3yYEHHBIE 3aKOHBI U
A Kypca, TaK W WUHTETPHPYS 3HAHHUS W3
1a4 MPUOPUTETOM SIBJIAIOTCA 3aJaHMs Ha
BJCHHI M TIPOLIECCOB B OKPYXKAIOLIEH
Oif Momenu O CUTyallud IIPaKTHKO-

Mu @®IOC COO k wmaTepuaibHO-
nporiecca 0a30BbIil ypOBEHb Kypca
A30BAHUS JJOJDKEH U3YdaThCsl B YCIOBUAX
YCIIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa




NPEIMETOB E€CTECTBEHHO-HAYYHOTO LMK
HeoOxonumoe JaboparopHoe 0060pya0Ba
nporpamMe 1o QU3MKe yueHH4eckux rpar

l. B kabunere (usuku OOMKHO OBITH
HUE JUIsl BBINOJHEHHUS YKA3aHHbLIX B
(THYECKHX padoT KU JEMOHCTPaLMOHHOE

00opynoBaHuE.

Hemonctpaunontoe obopynoBanne (GOPMHPYETCS B COOTBETCTBHH  C
NPUHLMIIOM ~MHHHMAJBbHOH  10CTATOYHPCTM W 0obecieynBaeT [OCTAHOBKY
[IEPEYUCIICHHBIX B IporpaMme Mo (UBHKE KIIOUYEBBIX JEMOHCTpalui st
MCCJICNOBAHMS ~ M3y4aeMbIX SIBICHHH | M M[POIECCOB, OMIHPUYECKHX U

(pyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECE
JIaGoparopHoe oGopypoBanue s

(X TPHMEHEHHH,
YYEHHUYECKHX [MpaKTHUEeCKUX pabor

(1)0pMpre'rc;i B BHMJEC TEMATHUYECKUX KOMIUIEKTOB W oOecreuuBaercst B pacuére

OHOrO KOMIUIEKTA Ha
nabopaToOpHOr0 00OPYZOBAHUS JOIKHBI
MCIIOJIb30BAHMM aHAJIOTOBBIX M LH(POBLI

AByX  o0yuaromuxcs,

TemaTuueckue KOMIUIEKTHI
ObITh MOCTPOCHBI HA KOMILUIEKCHOM
X 1pubopoB, a TakkKe KOMIIbIOTEPHBIX

H3MEPUTEJIbHBIX CHCTEM B BUJIE LM(POBBIX J1ab0paTopHil.

OcHoBHBIME LEIAMH H3ydeHHs (pu3uku B 06imemM 00pa30BaHNN ABISIOTCS:
(opmupoBanue HHTEpeca M CTpemicHHs OOYYAIOLINXCS K HAYYHOMY
M3YYEHHIO TIPUPOABI, Pa3BUTHE HMX HWHTEIUIEKTYalbHBIX W TBOPUECKHUX
criocoOHocCTEl;
Pa3BUTHE MPEACTABICHUH O HAYYHOM METOIE MO3HAHUS U (HOPMUPOBAHKE
HCCIICAOBATENBCKOTO OTHOILEHHUS K OKPYXKAIOUIUM SIBJICHUSIM,;
(GopMupoBaHie HAYYHOTO MHPOBO33PEHHs KaK pe3ylbrara H3YYyeHHs
OCHOB CTPOEHHs MATEPUH U (DyHIAMEHTaJIbHBIX 3aKOHOB (DH3HKH;
(dopmupoBaHue yMeHHH OOBSACHATE SBICHHS C HCHONb30BAHHEM
(u3uvecKUX 3HAHUN ¥ HAYUHBIX JOKA3ATENbCTB;
(GopMupoBaHue MpeACTaBICHUI O PONM (M3HKM Ui PA3BHTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHHUKH M TEXHOJIOTHH.

HocTikenne 3Tux ueneil obecrneumBaeTCsi pelIeHHEM CIEAYIOLIMX 33134 B
IpoLecce U3y4eHns Kypea (M3UKU Ha YPOBHE CPEIHETO 06111ero 00pa3oBaHus:

o IIpHOOpereHHe  cucreMbl  3HaHMH 00  00mMX  (PU3HUYECKHX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJTHOHAS MEXaHHUKY,
MOJIEKYJIAPHYIO  (PU3HKY, DIIEKTPONUHAMUKY, KBAHTOBYIO (H3HKY WU
IEMEHTHI ACTPOPUBUKH,

o (opMupoBaHMe YMEHMH MPUMEHATb TEOPETHYECKHE 3HAHHUS IS
00bsICHEHUs (u3MUEecCKMX SIBJGHWHA B 1pUpole M I NPHHATHA

NPAKTHYECKHX PEIICHHI B MTOBCEIHEBHOM YKNU3HHU,

OCBOEHHE CMOCOOOB pEIIeHUs pPa3NMYHBIX 3a7ad C SBHO 3aJaHHOM
(u3ryecko Mozenblo, 3ajad, |TOAPa3yMEBAIOIIMX CaMOCTOSTEbHOE
cosJlaHue (PU3MYECKON MOZIEIH, aICKBATHOM YCIIOBUSM 3a/1a4H;
IMOHMMAHHUE (bH3I/I‘IeCKI/IX OCHOB M IIPHHIMIIOB L[SﬁCTBI/Iﬂ TCXHHUYCCKHX
YCTPOMCTB M TEXHOJIOTHUECKUX MPOLECCOB, HX BIUSHHSA HA OKPYXKAIOIIYIO
cpeny;




e OBJIaJICHHUC MECTOHAMHU CaMOCTOATECIBHOIO IUIAaHUPOBAHMA W TIPOBEHCHUS

(U3MYECKUX JKCIEPHMEHTOB, AHZ

JH3a U UHTEPIPETaluu HH()OPMALIUH,

ONpPENENCHHS TOCTOBEPHOCTH OIYIEHHOTO PE3YIbTATA;
e CO3JaHHE YCIOBHH IUIS PA3BUTHS yMEHHUIl MPOEKTHO-HCCIIEN0BATENBCKOIH,

TBOp‘IGCKOﬁ ACATCIIbHOCTH.

Ha msydenme ¢usuky (6a30BBIH yPOBEHb) Ha YPOBHE CPETHEr0 OOMIErO
obpaszosanus orBoxutcs 136 gacos: B 10 xnacce — 68 gaco (2 waca B HENICNIO), B

11 xnacce — 68 yacoB (2 yaca B Hemen).
IIpennaraembld B mporpamme Iio

(QusKke mnepedeHb J1aboOpPaTOPHBIX U

IPaKTHYECKUX PabOT SBIAETCS DPEKOMEHIOBAHHBIM, YYHTENb MIETaeT BHIOOD
NpOBEACHUs JTa0OpaTOPHBIX PaboT H ONBITOB C yYETOM HHAMBUAYANBHBIX

0COOEHHOCTEH 00yYaIOLIMXCSL.




COLEPHKAHMUE

10 KNIACC

Pasnen 1. dusuka u MeTOABI HAYUIHOTO

®usuka — Hayka o npupozae. Hayus
TEOPUH

MHpa. Ponb SKCHCPHUMCHTA H

DKCIIEPUMEHT B (pU3HKE.

MopgenupoBanue (U3HUECKHX SBJIEH
duspueckue 3aK0HBI ¥ TEOPHU. ['paHHLBI

ﬂpn HIKMIT COOTBECTCTBYS.

Poub ¥ mecTo (uzuku B (POPMHUPOR
MHPA, B MPAKTHUECKOI NEATENBHOCTH JIHO/I

Hemoncmpayuu

AHaJIOroBbic W LU(PPOBbIC HM3MEPHUTE/IbHbIE [PHOOPDI,

AaTUHKH.

Paszen 2. Mexanuka
Tema 1. Kunemamuxa

L ObYUEHUSA

MO3HAHMA
1bI€ METOMAbLI IMO3HAHUA OKPYXAIOLIETro
B IIpoulecce IO3HaHMA IIPHPOLbL.

MH 1 npoueccos. HayuHble runoresst.
NPUMEHHMOCTH (PU3HUECKHX 3aKOHOB,

AHMK COBPEMEHHO!N HayyHOH KapTHHbI
>,

KOMIILIOTCPDHBIC

Mexanunueckoe apwkeHHe. OTHOCUTENBLHOCTb MEXAHHYECKOIro JABKEHUS.

Cucrema orcuéra. TpaekTopusi.
[TepeMerienue, CKOpOCTh (CpexHsisa

CKOPOCTh, MTHOBEHHAsl CKOPOCTH) H

YCKOPEHUC MaTCpI/IaHBHOﬁ TOYKH, HX MNPOCKLIHHW Ha OCW CHUCTCMbI KOOPJAHHAT.

CrnoxxeHue nepeMenieHuH 1 CII0KEHHNE CKO
PaBHOMEpHOE U PaBHOYCKOPEHHOE

3aBHCHMOCTH  KOOpJWHAT, CKOPOCTH,

MaTepUaIbHOW TOUYKH OT BPEMEHH.

pOCTEN.
npsMoniuHeiiHoe ABmkeHKE. ['paduxu
YCKOpEHHsl, MYTH M TEepeMeIleHH

CpoboaHoe mafgHne. Y CKopeHne CBOOOHOTO MaJCHHs.

KpuBoniuHeilHOE  JBH)KEHUE.

ckopocTk. [Tepuon 1 yactora obpaleHus.
Texuuveckue yCTpoWCTBAa W mpa

JNBIKEHUE CHAPSAOB, LICTIHBIE 1 PEMEHHBIE
Lemoncmpayuu

Mogens cuctemsl OTCHETA, WILTIOCT]

JBHKEHHUS.

IIpeobpazoBanue ABIKEHHUM C UCTIOJI
[TaneHue T B BO3AYXE U B Pa3pexkeE

HaGunroieHue JABWXKEHUs Tenla, Opo
TOPU30HTAJIBHO.

W3mepenue yckopeHus ¢BOOOLHOrO 1

HarmpapiieHre CKOPOCTH IPH JBHIKEH
Vuenuuecxuit sxcnepumenm, 1adopai

JiBrkeHue
OKPY/KHOCTH C IIOCTOAHHON 110 MOJYJIIO CK

MATE€PHATIbHOI  TOYKM MO
OpOCThIO. YTJjloBas CKOPOCTh, JIMHEHHAas
[{eHTpOoCTPEMHUTEIBHOE YCKOPEHHE.
KTUUECKOE TNPUMEHEHHUE: CIHAOMETD,
nepegaym.

pallliss KMHCMAaTHUYCCKUX XdapPaKTCPHUCTHK

b30BAHUEM MPOCTHIX MEXAHU3MOB.
THOM TIPOCTPAHCTBE.
IIEHHOTO TIOJ, YIJIOM K TOPH3OHTY H

[aEHNsA.
MU TIO0 OKPY/KHOCTH.
nopHole pabomel




V3yueHne HEpaBHOMEPHOIO JBIKEHHS C 10 ONpeNeleHusT MTHOBEHHOM
CKOpPOCTH.

HccnenoBaHue COOTHOIIEHHUS MC)K,Hly OyTAMH, NOPOHACHHBIMH TEIOM 3a
TIOCIICIOBATENILHBIE PaBHBIC TPOMEXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM
ABIKEHHH C HAa4aJIbHOH CKOPOCTBIO, PABHOM HYIIIO.

M3yuenue IBHOKCHUS MIAPHKA B BI3KOM )KMIKOCTH.

W3yuenue nBrmkeHUs Tea, OPOLMIEHHAT0 TOPH30HTANEHO.

Tema 2. Juuamuxa

Ilpuniyn  otHocutenbHOCTH — [anunesi.  Ilepsolif  3akoH  HbroToHa.
HuepryansHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [pusnun cyneprosunuu cui. Bropoi 3akon HerotoHa
AJIsi MaTepUaibHOH ToUkH. Tpetuii 3akoH HpioTOHA 1)1 MaTepHAaIbHBIX TOYEK.

3akoH BcemMMpHOro TaroteHus. Cuna TskecTH. Ilepas KocMHYecKas
CKOPOCTS.

Cuna ynpyroctu. 3akon I'yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokos, ckonbxeHus, kadenus). Cuna tpennsa. Cyxoe
TpeHue. Cuila TpeHus CKOIBXKEHMs U CHUia TpeHus mokos. Kosdbuimenr Tpenus.
Cuita CONpOTUBIIEHUS NIPH JABWXXCHUH TENIA B XKUIKOCTH HIIH rase.

IocTynarenbHOE U BpaljaTeNbHOE IBIKEHIE a0COIIOTHO TBEPIOTO TENIA.

MoOMEHT CHIIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cumisl. VYciaoBus
paBHOBECHUs TBEPJOTO Tea.

Texuuveckne yCTPOWCTBA M TNPAKTHYECKOE NPUMEHEHHE:. IOIIUITHUKY,
IBIDKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

Lemoncmpayuu

SBneHne nHEPIUY.

CpaBHeHHe Macc B3aUMOJIEHCTBYIOMIUX TEI.

Bropoii 3akon HeioToHA.

M3Mepenue cui.

CnoxxeHue cui.

3aBHCUMOCTh CHJIBI YIIPYTOCTH OT 1€ |opMam/m.

Hesecomocts. Bec Tena npu yCKOpeH|HOM NOABEME U ITaJICHUH.

CpaBHeHME CHU TPEHUS MOKOS, KAYCHNS U CKONBKEHUS.

YcnoBust paBHOBECHs TBEPIOTO Tena. BB PABHOBECHS.

Yuenuueckuil skcnepumenm, 1abopanmopHeie padcomsi

M3ydenue nBukeHus O6pycka 1o HaKJIOHHOH MIOCKOCTH.

HccnenoBanye 3aBHCHMOCTH CHJI YTIPYTOCTH, BO3HUKAIOMIMX B IPYKHUHE H
pPE3NHOBOM 00Opasle, OT uX JAedhOpMaITHH.

HccnenoBanne yClnoOBHM pPaBHOBEC TBEPLNOro Tena, WMEIOMET0 OCh
BpAllICHUS.

Tema 3. 3aKoHbI COXPAHEHUA 8 MEXAHUKE

HNMiiynbc MatepuanbHOM TOUKHU (Telma), CUCTEMBl MaTEpPHAJIbHBIX TOYEK.
HNMiynsc cuilbl U HM3MEHEHHE HUMIYJIbCa TeNa. 3aKOH COXPaHEHHS MMITYIIbCA.
PeakTrnBHOE NBUXEHUE.




Pa6ota cusel. MomHoCTs cutbl,

Kuneruueckas sHeprus marepuanbhol Toukw. Teopema 06 u3MeHeHUH
KHHETHYECKOH 3HEepruu.

Horennuansuas SHEPTHS. Horennuanshas SHEPIus yIpyro
Ae()OpMUPOBAHHON  OpYXHUHBL.  [TOTeHUHAIbHAS SHEprus Tena  BOMH3U
IIOBEPXHOCTH 3EeMJIH.

IToreHUMaNbHBIE M HemoOTeHLMANbHBIE  cuibl.  CBs3h paGoThl
HCTNOTCHIMATILHEIX CHI C M3MEHCHHEM MEXAHHYECKOHW SHEPrHH CHCTEMbl TelL
3aKOH COXpAHEHHST MEXAHITIECKOI SHEPTHH,

YIIpyrue u HeyNpyrue cToiKHOBEHHUs

TexHuYecKHe yCTpOHCTBA M HpakTHUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KHHHBLIL THCTONET, IBUKEHHE PAKET.

Hemonempayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTHBHOE JBIDKEHUE. |

Ilepexon norenumansHoit sHepriy B KHHETHYECKYIO ¥ 00paTHO.

Vuenuuecxuit sxcnepumenm, Jladopamopruie pabomol

Msydenue abeonmotHo Heympyroro ylaapa ¢ IOMOIIBIO JIBYX OJHHAKOBBIX
HUTSHBIX MasTHHUKOB.

Vccnenosanne cBsisu paGoThl CHibI ¢ W3MEHEHHEM MEXaHHYECKOH SHEpruu
T€lla HA TPUMEPE PACTSDKEHHS PE3UHOBOIO KIYTA.

Pasnen 3. Monexynsipuas dgusuka u TePMOIHHAMHKA

Tema 1. Ocnosv Monexynapro-kunemuueckoi meopuu

OCHOBHBIE HONOKEHHS MOJIEKYJIAPHO-KHHETHYECKO TEOPHH W HX OINBITHOE
obocHOBaHHE. BpoyHOBCKOE ABIDKEHME. Hupdysua. Xapaxrep apwkeHns u
B3aUMOACHCTBHS 4aCTULl BemecTBa. Mogenu CTPOCHHS Ta30B, XHIKOCTEH U
TBEPABIX TeN U OOBACHEHHE CBOIMCTB BEMIECTBA HA OCHOBE HTHX Mozenen. Macca n
pasmepbl Mosieky.1. Konnuectso emecrsa. [loctosnnas Aoraupo.

Teriosoe pasHosecne. Temreparypa|u eé m3mepenue. Ilkana Temreparyp
Henscus.

Monens  upgeansHoro raza.  OcHoBHOE YPABHEHHE  MOJEKYJSPHO-
KHHETHYECKOH TEOpHU WAeabHOro rasa. | AGCoioTHas TEMIIEpaTypa Kak Mepa
CpEAHEH KHHETHYECKOM DHEPruM TEeIUIOBOrO JABHIKEHUS yactul rasa. lllkaia
Temneparyp Kenbsuna. I'a3oBbie 3akonbl. YpaBHeHue Menpeneesa—Knanetlipona.
3axon anvrona. Msonpouecch! B naeansHOM rase ¢ moCTOSHHBIM KOJIMUECTBOM
Beulectsa. ['paduyeckoe rnpezcraBieHue | M30MPOLIECCOB: H30TE€PMa, H30X0pa,
n3zobapa.

Texuuaeckue ycTpolicTBa M mpPaKTHYECKOE NPUMEHEHNE: TEPMOMETD,
Oapomerp.

Hemoncmpayuu

OmbITEl, J10Ka3BIBAIOIINE JHCKPETHOE CTpoeHUe Belecrsa, (oTorpaduu
MOJIEKYJI OPraHU4eCKHX COENUHEHMIA,

OmeiTsl 10 gu()hy3uu KUIKOCTEN U raBoB.




Monenb OpOyHOBCKOTO IBHKEHHS.

Mouznens oneita HiTepHa.

OnpITHI, JOKa3bIBAIOINE CYLLECTBOBAHUE MEKMONEKYIAPHOTO
B3aHMOJEHCTBHA.
Mozens, niutrocTpupyomias IPUPOLY NaBIEH s ra3a Ha CTEHKH COCya.

OmnbITBI, WIUIIOCTPHPYIOIIHE YPAaBHEHHE COCTOSHMS HACAIBHOrO Tasa,
H30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, iabopamopuuie padomeol

Ompenenenie Macchl BO3MyXa B KIACCHOH KOMHATE HAa OCHOBE M3MEpEHHIt
00bEMa KOMHATBI, NaBICHHUS H TEMIIEPATYPHI BO3JyXa B HEfl.

HccnenoBanue 3aBUCMMOCTH MEXLY lTapaMeTPaMy COCTOSHHS PAa3PEKESHHOTO
rasa. ’

Tema 2. Ocnosbl mepmoOuHaAMUKU

TepmonuHamuyeckass cucteMa. BHyTpeHHssI SHEPrHS TepMOIMHAMHYECKON
CHCTEMBI U C1I0C00b! €€ m3MeHenns. KonuuecTBo Temwiors! u pabora. BHyTpeHH:As
DHEPrWsi  ONHOATOMHOTO  HI€albHOTO  raza.  Buael  Temnomnepenaqm:
TEIUIONIPOBOAHOCTh, KOHBEKIIMS, U3JIyUEHHE. Y AENbHAS TEMI0EMKOCTh BELECTRA.
Konu4ecTBO TEIIOTHI IpH TEIIONEpenaye.

Ilousitue 06 ammaGatHOoM mponecce. I[lepBbili 3aKOH TEPMOIHHAMHUKH.
IIpuMeHeHHe MEePBOro 3aKOHAa TEPMOJHHAMUKH K H30mpoLeccaM. I paduueckas
UHTEpIpeTanusa padoThl rasa.

Bropoii 3axon TepmogunamMuki. HeoGpaTuMocTs nporeccos B IPHpPOJIE.

Temnosble  mMammubl.  [lpuHUmnel  #elcTBHA — TEIUIOBBIX — MALIWH.
IIpeobpasoBanus 5HEPrUM B TEIUIOBBIX MallMHaX. Kod>(HULHEHT MOIe3HOro
AeUCTBUsT TeoBod MammHbl. [{pkn Kapuo u ero xo>d@QuuueHT NONE3HOro
AEACTBHUS. DKOIOrHYECKUE NPOOIIEMbI TEIIOIHEPTETHKH.

TexHuueckne yCTpOHCTBA U MPAKTUYECKOE NPHMEHEHHE: [BHUTATEINb
BHYTPEHHETO CropaHusi, OLITOBON XOJIOAUIBHIK, KOHIUIIHOHED.

Jemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPTHM TeNa NMPH COBEPIIEHUHM pPAOOTHI: BBUIET
npoOKu u3 OyTHUIKM IOA JAEHCTBHEM CXATOrO BO3IyXa, HarpeBaHue >(pupa B
JTaTYHHOH TPYyOKe MyTEM TPEeHUs (BUACOAEMOHCTPALIN).

M3menenne BHyTpeHHE sHEPrun (TeMIepaTypsl) TeNa Npy TEMIonepeade.

Ombir mo anuabaTHOMY pACHIMPEHHIO BO3AyXa (OHBIT C BO3YLIHBIM
OTHHUBOM).

Monenu napoBoil TypOHHEL, ABUTATENS] BHYTPEHHETO CTOPAHMs, PEAKTUBHOTO
IBUTATEN.

Vuenuueckuii sxcnepumenm, nadopamoprote padomot

H3mepenue yaenbHOM TeIoEMKOCTH.

Tema 3. Acpecamuvie cocmoanus setyecmea. Dazosevie nepexodvl

ITapooOpasoBanue U koHAeHcauus. Mcmapenne u xumedue. AOGComOTHAsA U
OTHOCHTENbHAS BIAKHOCTH BO3AyXa. HachILICHHBIH nap. YJaenbHas TEmioTa
napoo6pa3oBaHus. 3aBUCUMOCTE TEMIEPATYPHI KUTIEHNS OT JARICHUS.




Teépnoe Teno. Kpucrannuueckue u amop(Hbie Tena. AHH30TPONUs CBOMCTB
kpucrajuioB. Kuukue kpucraibl. CoBpemenHbie Marepuaibl. Iliabienue u
KpucTanzauus. Y aensHas ternnora nnasjenus. Cyouumalus.

YpasHenne Temosoro 6aganca.

Texunueckne ycTpoHCTBA M MPAaKTHUECKOE NPHUMEHEHHE: TUTPOMETP H
IICHXPOMETP, KaJIOPHMETP, TEXHOJIOIMH [1QJIyYeHHs COBPEMEHHBIX MaTepHasoB, B
TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHONOTHH.

Hemoncmpayuu

CBolCTBa HACHILLIEHHbIX NAPOB.

Kurienue 1pu noHmKeHHOM JaBJICHUH.

Cnioco0bI HBMEpPEHHUs BIIaXKHOCTH.

HaOnronenue HarpeBanys 1 MiaBAeHMs KPUCTAJUIMUECKOrO BEILIECTBA.

JleMOHCTpanus KpUCTAIIIOB,

Yuenuueckuii sxcnepumernm, nabopamopnuoie pabomot

M3MepeHne oTHOCUTETBHON BIaXXKHOCTH BO3LyXa.

Pazges 4. DiekTpoauHAMUKA

Tema 1. Snexmpocmamuxa

OnexTpusanus TeNn. ONeKTpuuecKkuii 3apsa. JIBa BHOA BIEKTPUYECKHX
3apanoB. IIpOBOIHUKH, IUDIEKTPUKH W TOJYIPOBOJHHUKH. 3aKOH COXpaHEeHHUs
JIEKTPUUECKOrO 3apsia.

BzaumopetictBue 3apsanoB. 3axon Kynona. Toueunsiil SneKTpUYeCKuil 3apsig.
Onextpudeckoe mone. Hampsok€HHOCTH — 3ekTpuueckoro mojs. [Ipuuiun
CYMEPNO3HLMK DJIEKTPHUUECKHX MONel. JInHuKM HanpsHKEHHOCTH 3JEKTPHUECKOTO
os.

PaGora cun  onexrtpocratuyeckoro  nosid.  IloTeHuman.  PasHoOCTb
NOTeHUUanoB. [IpoBOOHMKM ¥ AMAIEKTPUKHM B 3AEKTPOCTATHUECKOM  TIOJIE,
JvsaexTputieckas MPOHAIAEMOCTb.

2nextpoéMkocTs. Kongencarop. 31eKTpOEMKOCTb TIOCKOI0 KOHJIEHCaTOpa.
DHeprug 3apsHKeHHOro KOHAECHCATOpA.

Texuuueckue ycTpoiicTBa U NPAKTHYECKOE MPUMEHEHHE: HIEKTPOCKOII,
DIIEKTPOMETP, DIEKTPOCTATHYECKAs 3allluTa, 3a3€eMJIEHHE 3IEKTponpubopos,
KOHJIEHCATOP, KOMUPOBaJbHBIHN arnapar, crpyiHbIi IpHHTED.

Lemoncmpayuu

YCTpOHCTBO M MPUHUMI ACHCTBHS JIEKTPOMETPA.

BsanmozaeicTBIE HAYICKTPU3OBAHHBIX TEJL.

DNEeKTPUUYECKOE 110J1€ 3apsKEHHbIX TEJ.

[IpoBOAHUKM B DJCKTPOCTATHYCCKOM [T10JIE.

DICKTPOCTATHUECKAS 3AIIUTA,

JU3IEKTPUKY B DJIEKTPOCTATHUECKOM MOJIE.

3aBHUCHMOCThL  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEeHcaropa OT IUIOLiadx
TUIACTHH, PACCTOSHHS MEXKIY HUMH U JHAJICKTPHYECKOH MPOHHIIAEMOCTH.

DHeprusa 3apsHKeHHOr0 KOHIEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopaimpopruie padoimnul




V3mepenue >1eKTpoEMKOCTH KOHIEHEATOPA.

Tema 2. Ilocmoannwiit anexmpuyeckuii mok. Toku ¢ paznuynvix cpeoax

ONEKTPUYIECKUH TOK. YCIOBHA CYLIECTBOBAHHSA 3JIEKTPHYECKOTO TOKA.
HUctounnky Toka. Cuna Toka. [TocTOSHHBIH TOK.

Hamnpsoxenue. 3akon Oma 1715 y4acTKa Leru.

ONEKTPHYECKOE CONPOTHBICHHE. YIENbHOE COMPOTHUBICHHE BEINECTBA.
IocaenoBarenbHoe, MapaIeNnbHOE, CMELIAHHOE COEIMHEHHE IPOBOLHHIKOB.

Pabora snextpuuyeckoro Toka. (3akoH Jlxoyms—Jlemma. MOIIHOCTB
BIIEKTPUYECKOTO TOKA.

ONEKTPOABIDKYIAs CHJIA M BHYTPEHHEE COMPOTHBICHHE HCTOYHMKA TOKA.
3axon OMa /st nonHo#H (3aMKHYTOI) aJieKTpuyeckoii mermu. KopoTkoe 3aMbikaHue.

ONEKTPOHHAs ~ MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTE
COIPOTUBIICHUS METAJUIOB OT TeMIIepaTypbl. CBEPXIIPOBOANMOCTD.

OneKTpUYECKui TOK B BakyyMe. CBOICTBA 3IEKTPOHHBIX MYUKOB.

IonynpoBomHUKH. CobcTBeHHas ' %} OpHMECHass  IPOBOJMMOCTE
nonynpoBoxHHKOB. CBoiicTBa p—n-nepexona. Ilonynposonnukossie mpuGOpSL.

ONEeKTpHYECKHH TOK B  pacTBopax M pacIUiaBax 3JIEKTPOJIUTOB.
ONEKTPONUTHYECKAS TUCCOLHALIS. DIEKTPONIH3.

OnekTpudeckHii TOK B rasax. CaMOCTOSTENBbHBIH W HECAMOCTOSTENbHBII
paspsin. Momnuus. [Tna3ma.

TexHuyeckne yCTpOHCTBA U MNPaKTHYECKOE MPHUMEHEHHE: aMIEPMETP,
BOJIIBTMETD, pPEOCTaT, HCTOYHMKH TOKA, 3IEKTPOHArPEBaTeNbHBIE MPUOOPE,
SJIEKTPOOCBETHTENbHBIE TIPUOOPEI, TEPMOMETP CONPOTUBIIEHHS, BAKYyMHBIH HOL,
TEPMHUCTOPBI H (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBEIH THO/, TabBAHUKA.

Lemoncmpayuu

M3MepeHune CHIIbI TOKA U HATIPSKEHHS.

3aBHCHMOCTb CONPOTHUBIEHHUS LMIHHIPHYECKUX HPOBOIHHKOB OT [JIHHBI,
IUTIOLIA/IM TIOTIEPEYHOIO CEYEHHS U MaTepHalia.

CMelianHoOe CoeMHEHNE TIPOBOJHUKOB.

IIpsamoe wu3mepenue BJIGKTPOIIBPDKl el cunbl. KopoTkoe 3ambikaHue
rajbBAHUYECKOTO YJIEMEHTA M OLEHKA BHYTPEHHETO COMPOTHBIIEHUS.

3aBUCHMOCTb COMPOTUBIIEHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOOMMOCTB 3JIEKTPOIUTOB.

HMckpoBoii paspsm # NPOBOIUMOCTE BO3LyXa.

OZIHOCTOPOHHSAS POBOANMOCTD THOAA.

Vuenuueckuit sxcnepumenm, iabopamopruie padomol

H3yyeHune CMEaHHOTO COENUHEHHUS PE3UCTOPOB.

H3mepenne 3neKTpOABMIKYINEH CHIIBI HCTOYHHKA TOKA H €r0 BHYTPEHHErO
COTIPOTHBIICHHUSI.

Habnronenue 31eKTpoau3a.

MexkmpenmeTHble CBSI3H




Usyuenune xypca pusuxu 6a30BOro
YUETOM COJEPKATENBHBIX MEXKIPEIMETH
OHONOTHH, XUMHUH, TeoTpadUi U TEXHOJIOTT

Medicnpeomemuoie nousnus, cBs3an
MO3HAHHUs: SIBJIEHHE, Hay4dHblil (aKT, Il
TEOpHs, HAOIIOAEHHE, IKCTIEPHMEHT, MOJIE]

Mamemamura:  perieHne  cUCTEME
napabona, runepbona, ux rpa)uKu U CBO
CHHYC, KOCUHYC, TAHTEHC, KOTAHI'€HC, OCH(
BEKTOPBI M UX MPOEKIHH Ha OCH KOOPAUHA'

buonozun: MexaHU4YECKOE JIBIKCHHE
TEIIO00OMEH XKHBBIX OPraHu3MOB (BHIBI T
HIEKTPUUECKHUE SIBACHUSA B XUBOIT MPHPOIE

ypoBHA B 10 Kpacce OCyLIECTBASETCS C
BIX CBf3€M C KypcamMH MaTeMaTHKH,
1.

HBIC C H3YYECHHEM METOLOB HAYYHOTO
10Te3a, (pu3nuveckas BEAWYMHA, 3AKOH,
TMPOBAHHE, MOJENb, H3MEPEHHE,

I YpPaBHEHMid, JinHeliHas (yHKIHA,
ICTBA, TPUTOHOMETPHUYECKHE (DYHKIHU:
)BHOE TPHIOHOMETPHUECKOE TOMXKIECTRO,
I, CJIOYKEHHE BEKTOPOB.

B JKHBOH npupone, nuddysus, ocmoc,
CIUIONEpEeaayu, TEIIOBOE PABHOBECHE),

Xumus: AACKPETHOEC CTPOCHHUE BEIISCTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BelecTBa, MOJIsIpHasE Macca, TEIJIOBBIE CBOHCTBA TBép,LII:IX TeJl, YXHUAKOCTEH W
ra3oB, DJJICKTPHUYECCKHE CBOMCTBA METANNIOB, BICKTPOIUTHUCCKAS OUCCOLMAIIN,

rajbBaHHKa.

T'eoepaghus: BIaxHOCTh BO3IYyXa, BeTpbI, GapoMeTp, TepMOMETP.
Texnonoeus: npeobpa3oBaHue JBHKEHHI ¢ HCHOIB30BAHHEM MEXaHU3MOB,

y4€T TPEHHS B TEXHHUKE, MNOIUIUIHHKH,
UMITYJIbCa B TEXHUKE (pPaKeTa, BOJOMET

HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS
U JIpYTue), ABULATENNb BHYTPEHHETO

CropaHmus, rnaponas Typ6m1a, ObITOBOM XOJIIOAHUJIIBHUK, KOHAHUHOHEP, TEXHOJIOInH

[OJTyUCHHUsI COBPEMEHHBIX MAaTEPHAJIOB,

B TOM 4YHCJIE HaHOMaTCpHaJIOB, H

HAaHOTCXHOJIOTHH, 3JICKTPOCTATHYCCKAsA 3alIUTa, 3a3€MJICHHE 3H€KTpOl’IpHﬁOpOB,

KCEpOKC, CTpYHHBII IIPUHTED, 3JIEKTPOHArpEeBAaTEbHbIE npudopbl,
9JIEKTPOOCBETUTENILHBIE PUOOPHI, TaTbBAHUKA.
11 KJIACC
Pasnmen 4. DieKTpoAnHAMMKA
Tema 3. Macnummnoe noie. IneKmpoMazHumHas UHOYKYUA
[TocTosinbble  MarHuThl.  B3auMopeiicTBHME  NMOCTOSHHBIX ~ MarHHUTOB.

MaruntHoe mnone. Bexrop MarauTHOMN
MArHUTHBIX MOJeH. JIMHUH MarHUTHON H
MHIYKLHH [10JIs1 IOCTOSIHHBIX MarHuTOB.
MaruurHoe 110j€ TIPOBOAHHKA C
MarHMTHOIO II0JI AJHUHHOTO MPSIMOTO Tif
NPOBOJHUKA, KaTyHIKK ¢ TOKOM. OmnbIT 3pq
TOKOM.
Cuna Amnepa, e€ MOYJIb M HATIPaBJIE
Cuna Jlopenua, e€ MoAysb U HAIMpPaB]]
B ONHOPOJHOM MarHuTHOM mone. Paborta ¢

uHaykuuu. llpusuun cynepnosuiuu
Haykund. Kaptuna nuHME MarHMTHO

TokoM. KapruHa JMHHUR WHIYKIUH
DOBOJIHHKA W 3aMKHYTOIO KOJIBLIEBOTO
>Tena. BlanMonelicTBre NpOBOIHUKOB €

*HUE.
enue. [BmKeHNe 3apHKEeHHONW YaCTULIBI
iiel Jlopenua.




SIBlieHME BNEKTPOMATHMTHOM  HHI)
HHIYKUUHM. DNEKTPOIABIKYILAS CHIA U
unnyknuu @apanes.

BuxpeBoe snekTpuueckoe moje. 3
IIPOBOJHUKE, NBHKYILIEMCS MOCTYIIATENBHC

Ipasuiio Jlenma.

NHIYKTUBHOCTE.
CAaMOMHIYKLIHH.

DHEPrus MarHUTHOT'O TMOJIS KaTYIIKH

DIEKTPOMATHUTHOE TIOJIE.

Texnuueckue ycTpolicTBa W Mpak
MarHMThbl, O3JIEKTPOMArHUThI, 3JEKTPOIB

I

SBaenue camou

ykuuu. IloTox BekTopa MarHHUTHOM
[HIYKLUK. 3aKOH 3JIeKTPOMAarHHUTHO

JICKTPOABIOKYILIAA CHJIA HHOYKIIUU B
) B ONHOPOJHOM MAarHUTHOM II0JIE.

HOYKUUU. OJEKTPOABIDKYIIAS  CHja
C TOKOM.
THYECKOE MPUMEHEHHUE: TOCTOSHHBIE

MraTesb,

YJaCTHL, HHIYKUHUOHHASA T1€Yb.
Henoncmpayuu
OmneiT 3pcTena.

YCKOPHUTCIIHM 3SJIEMEHTapPHBIX

OTkoHeHHe 3JICKTPOHHOI'O ITYYKa MarHUTHBIM IIOJIEM.

JIvHWY MHAYKITMH MATHUTHOT'O TTOJIA.

B3anMonelicTBHE BYX MPOBOIHHUKOB
Cuna Awmmepa.

HeiicTBue cunbl JIopeHIia Ha HOHBI A1

C TOKOM.

eKTpOJIMTA.

SABneHue BHCKTpOMaFHHTHOﬁ HHOYKLIHH.

ITpasuno Jlenia.

3aBHCHMOCTD BHeKTpOIIBPI)KYUleﬁ CHJIBI MHAYKIHH OT CKOPOCTH H3MCHCHHA

MardMTHOTO MOTOKaA.
SIBEHHE CAaMOUHIYKIIHH.

Vuenuueckuit sxcnepumenm, nabopamopruie padomoi

H3y4yeHne MarHUTHOTO MOJISt KATYIIKH C TOKOM.

Hccnenosanue nefcTBYA MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.
Hccnenosanue SBNEHUS 3MEKTPOMATHUTHON HHIYKIIUU.

Pasneu S. KosieGaHus 1 BOJIHBI
Tema 1. Mexanuueckue u 3nekmpom
Konebarenbnas  cucrema. CoGO
INapmonnueckne konebanms. Ilepuon, da
IIpyxuHHBIT MaATHUK. MaTeMaTHYECKHIi
xonedanuii. [IpeBpariienne 3Hepruu npu r

ACHUMHBIE KONICOAHUSA

DOHBIE  MEXaHHYEeCKHe  Kojaebauus.

CTOTa, aMIUIMTyna u ¢asza kojeOaHwuil.
MasATHHUK. YpaBHEHHE TapMOHHYECKHX
MOHHUYECKHX KoJIeOaHUAX.

Konebarenpubiii koHTYp. CBOOOAHBIE 3JIEKTPOMATHHWTHBIE KOJeOaHHA B

UIEAILHOM KOnebaTenbHOM KOHTYpE.
3JIEKTPOMArHUTHBIMU KojcOaHusamu. Do
3HEPIHH B WIEAIbHOM Kolle0aTeIbHOM KOH

AHAlOTMsl My MEXaHHYECKHMH U
pmyna TomcoHa. 3aKOH COXpaHEHHs

Type.

HpeﬂCTaBHGHHG 0 3aTyXaruimux KOIEOaHHUX. BBIHy}KI[eHHBIe MEXaHHYECKUEC

konebanus. Pesonanc. BeiyxaeHHbIe 351€

KTPOMAarHHUTHBIE KOJIEOaHHUs.




Ilepemennsiit  Tox. CuHyCcOHIATDE
[IEPEMEHHOIO TOKA. AMIUIMTYIHOE W ]
HaMNpsKEHHS,

Tpancdopmatop. Ilpoussoactso, me
SHEPTUHU. DKOJOTHYECKHE PUCKHU TMPH MPC
HCII0JIb30BAHMS BJIEKTPOIHEPTHH B HOBCEI]

Texuuyeckue ycrpoiicTBa W IPaKT!
3BOHOK, FEHEPATOP MEPEMEHHOTO TOKA, JIHE

Hemoncmpayuu

Hccnenosanne napamerpoB KolieOa
MaTeMaTHYeCKUH MasTHHK).

bl TEepPEMEHHBIH TOK. MOIIHOCTE
CHCTBYIOLIEE 3HAUEHWE CHJIbI TOKAa W

penaya u norpediaeHnue eKTPHIECKOi
YM3BOLCTBE BJICKTPOIHEPTHH. Kyanypa
HEBHOM JKHU3HH.

1YECKOE IPUMEHEHHE: AIEKTPUYECKUi
1M1 3JIEKTpOonepenat.

TEJIBHOW CHCTEeMbl (TPYKUHHBIN WK

Habumogenne 3aryxawouux koaebaHmii,
Wcenenosanne cBOWCTB BBIHYKIECHHBIX KOIEOaHUIL.

Hab6monenue pe3oHanca.

CB00O/IHbIE DJIEKTPOMArHUTHBIE KOJICOaHUS.
OcuunnorpaMMel (3aBHCHMOCTH CHJIBI TOKA H HAMPSDKEHWS OT BPEMEHH) 715

HJIEKTPOMATHUTHBIX KOIeOaHMH.
Pesonanc

MHYKTHBHOCTH W KOHJIEHcaTOpa.
Mognens nUHHK BEKTpoTIEpeIayn.

Ipu  HNOCHEA0BATEIbBHOM COCAMHCHHMHM pPe3HUCTOpa,

KaTyLIKH

Vuenuueckuil sxcnepumenm, naéopamopuvie padomol

Hccnenosanne 3aBUCHMOCTH EPHOJL
JUIMHBI HUTH W Macchl Ipy3a.
Wccnepnosanue  nepeMeHHOTO

TOKa

a MallbiX KoJjicOaHuM rpys3a Ha HUTH OT

B LemH M3 [OCICOOBATECIBHO

COEMHEHHBIX KOHIEHCATOPA, KaTYILKH U PE3UCTOpA.
Tema 2. Mexanuueckue u INeKmMpPoOMaAZHUIMHbIC 6OIHbI
MexaHu4eckue BOJHBI, YycioBUs pactpocrpaHeHus. ITepuox. CxopocTb

pacnpoCTpaHEHUsT W JJIMHA BOJHBIL.
WUntepdepentius u nudpakius MexaHudec
3Byk. CxopocTb 3ByKa. I'pOMKOCTD 3B
DJEeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBH
Bzaumnas opuentauus sekropos E, B, V
SJIEKTPOMATHUTHBIX BOJH: OTPAXKEHUE, TP
uHrepdepennns. CKkopocTs BieKTpoMariu
Ikana snexTpoMarHuTHLIX BOJIH. I1
TEXHUKE U OBITY.
[TpuHIMITBI PASHUOCBI3H U TEIEBUICH
DNEeKTPOMarHUTHOE 3arpsi3sHEHHE OKP)
TexHuyeckue ycTpoHCTBA H Ipak’
WHCTPYMEHTHI, YJIbTPa3BYKOBAs JUATHOC]
panuonpuEMHIK, TEIEBU30pD, AHTECHHA, TEJT
Lemoncmpayuu
OGpazoBaHue U pacnpocTpaHeHHE 110

HOHepe‘lele WU TIPOOOJIBHBIE BOJIHEIL.

KHX BOJIH.
yka. Beicora ToHa. Tem0p 3ByKa.

1 M3J1YYEHHs DJIEKTPOMArHUTHBIX BOJIH.
B DJIEKTPOMAaruuTHON BoyiHe. CBOMHCTBA
eJIIOMJICHHUE, MONIApu3anus, Judpaxuus,
PHBIX BOJIH.

PUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B

s, Paguonokanys.
Y2KaroLEeH Ccpebl.
'MYECKOE TPUMEHEHHE: MY3bIKaJbHbIE

[MKa B TEXHUKE W MEAWIIUHE, pajap,
edon, CBU-neus.

MEPEUHBIX U IPOJAOJILHBIX BOJIH.




Konebnromeecs Teno kak UCTOYHUK 3BYKA.

HabmroneHne oTpakeHus U NpeoMIEHUS MEXaHMYECKUX BOJTH.

Habmrogenue naTepdeperunu U Tudpakiund MEXaHHUECKHUX BOJIH.

3BYKOBO#1 pe30HaHC.

HaGnroieHue CBs3M T'POMKOCTH 3BYKAa W BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOH KonebaHui.

Wccnenosanre  CBOWCTB  DJJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KEHHE,
IpeIoMIIEHHE, ONIApU3anus, AM(pakuus, naTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmMonuHelHOE pPacHIpOCTpaHEHHE CBETA B
OIHOPOAHOM cpene. Jlyd cBera. TOUEUHBIN HCTOYHHMK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHMs cBeTa. [locTpoeHue M300paXkeHuH B
IUIOCKOM 3€pKaJie.

IIpenomienue ceera. 3aKOHBI NPEIOMIIEHNUS CBETA. AOCONIOTHBIN OKA3aTelb
npenomnenus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpemenbHbIl Yrosi HOIHOTO
BHYTPEHHETO OTPAYKEHUS.

Hucnepcus csera. CnoxHbiil coctaB Oenoro csera. L{ser.

CoOuparomie ¥ paccerMBamllUe JUH3bl. ToOHKas JuH3a. POKyCHOE
paccTosHUE M ONTHYECKas Cuia TOHKOH nuH3bL llocTpoeHue H300pakeHHl B
coOupamwIlKX U pacceuBaromux nvH3ax. PopMyna TOHKOW JNHH3BL. YBEIUYEHHUE,
JlaBaeMoe€ JTMH30M.

IIpenensl NpUMEHUMOCTH TEOMETPUYECKOM ONTHKH.

BonnoBas ontuka. WHrepdepenums cBeta. KorepeHTHbIE HCTOUHHKH.
Ycnosuss HaOMOLEHHS MaKCUMYMOB M MHUHUMYMOB B HHTEP(QEPECHLHOHHON
KapTHHE OT [BYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakmus cBeta. Judpaxiyonnas pemérka. YcloBHe HaOMIOACHUA
IVIABHBIX ~MakCHMyMOB TpH MaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
IUQPaKIUOHHYIO PEILETKY.

[Monsipuzanus ceTa.

Texnuueckue yCTpOHCTBa M MPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBIN ammapar, MUKPOCKOI, TEJNECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIMOHHAs pEenI&TKa, NOIAPOUL.

Lemoncmpayuu

[IpsiMonmHEHHOE pacmpOCTpaHEHHE, OTPAKEHHE U IPEJIOMIIEHHE CBETA.
OnTtuyeckne nprudOpHL.

ITonHOE BHYTpEHHEE OTpaskeHue. MofieNb CBETOBO/A.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Mopnenu MUKPOCKOIIa, TEJIECKOA.

Habnronenue natepdepeHuny cBeTa.

Habmonenue nudpakuuy cBeTa.

Habmronenue nucnepcuu CBeTa.

[TomydeHue cieKTpa ¢ MOMOILBIO IPH3MBI.

[Tonydenne ciekTpa ¢ MOMOMIBIO IH(PPAKLIHMOHHON PEIETKHU.




Habniopenue nonspusanny CBETA.
Vuenuueckuii sxcnepumenm, 1ad6opamopHsie padomol
M3mepenue nokazarens npenomMieHus cTekia.
UccnepoBanue CBOHCTB n300paXKeHHil B TUH3AX.
HabnroneHne aucnepcyuy CBETA.

Pazgen 6. OcHoBBI CNEHHANLHON TEOPHH 0THOCHTEIbHOCTH

[paHuilbl  NPUMEHUMOCTH  KJagcuueckod — mexaHumku.  Iloctysarbl
CIELMAILHOM TEOPHH OTHOCHTENIbHOCTH, MHBAPHAHTHOCTh MOJYJIsi CKOPOCTH
CBETA B BAKYyME, MPUHIKI OTHOCUTENBHOCTH DHHIITEHHA,

OTHOCHTENbHOCTh OLZHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpalleHHEe
IJIAHBL.

DHEPIrust U UMIYJIbC PENSITHBUCTCKOMN YaCTHLBI.

CBs3b MAacChl ¢ YHEPrUel U UMITYJIbCOM PENISITHBHCTCKOM YaCTULIBI. DHEPTHUs
MOKOSL.

Pasnen 7. KpanToBas ¢usuia

Tema 1. Inemenmut K6AHMOBON ONIMUKU

®oronsl. opmyia [linaHka cBs3H dHepruu GOTOHA € ero Yyacroroil. DHeprus
M UMITYJbC GoTOHA.

Orxpeitue 1 ucenegoanue Gporosddexra. Onbitol A. I'. CToneToBa. 3aKOHDI
(orosdexra. Vpasuenue Ditnmredina aaa Gorosdderra. «Kpacuas rpaHunA»
dororpdexra.

Hasnenue ceera. OnbiThl 11. H. Jlebenena.

XHUMHYECKOe IEHCTBHE CBETA.

TexHUUYECKHE YCTPOMCTBA M MPAKTHYECKOE MNPHMEHEHHE: (DOTOIIEMEHT,
(doTonaTunk, cojiHeyHas Garapesi, CBETOIUO.

Hemoncmpayuu

®oro3(eKT Ha YCTAHOBKE C LIUHKOBOI IIACTHHOIL.

HccenenoBanue 3aKOHOB BHELIHETO (POTO3(P(peKTa.

Cetoguo/l.

Counneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopaa mo pacCesHHIO O -HaCTHLI
[Inanerapuass monenb aroma. [locrynarsl bopa. HMsitydenue M I1OIJIOLLIEHHE
(GOTOHOB TpH IEpexole aromMa ¢ OAHONO YPOBHs DHEPrUU Ha Ipyroi. Buibl
criekTpoB. CreKTp ypoBHEH SHEPTHK aTOMa BOAOPOAA.

BonzoBsie cBoiicTBa uactull. Bonugi ne bpoiina. KopnyckynspHo-BOIHOBO#H
HAYaJi3M.

CIIOHTaHHOE U BBIHYKIEHHOE U3JIyYEeHHE.

TexHUYECKHE YCTPOMCTBA W TMPAKTHIECKOE MPHMEHEHHE: CHEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTEP.

Lemoncmpayuu

Mopneins onbita Pezepdopaa.




Onpenenenue AaMHBI BOJIHBI Jla3epa.
Halurogenne TuHeHuaThIX CeKTPOB
Jlazep.

Yuenuueckuii sxcnepumenm, nadopan
Habnronenue nuHeH9aToOro CeKTpa.
Tema 3. Amommnoe a0po
OKCIIEPUMEHTHI, JOKA3BIBAOLIHE Cll
OnbITEI

M3ITyYECHUS.

10pHbIE PAdOmbl

[0)KHOCTb CTpOeHHs siapa. OTKphITHE

PaiMOaKTUBHOCTH. Pesepdopna mo  ompemeneHuio  cocrasa
paguoakTHBHOTO wm3ny4deHus. CpoiictBa anbda-, Oera-, ramMMa-H3IydeHHs.
Brnusinue paguoakTUBHOCTH Ha )KUBBIE OPTAHH3ME.

OtkpbiTie mpoToHa M HelTpoHa. Hyknonuas momens suapa IeifsemGepra—
MBanenko. 3apsn saapa. MaccoBoe uuciio syapa. M3otorsi.

Anbga-pacnan. DONEKTPOHHBIH U | MO3UTPOHHBIN Oera-pacman. ['aMma-
U3JTy4eHUE. 3aKOH PaJUOaKTHBHOTO paciaja.

DHEprus CBA3HM HyKIOHOB B sAzape. SAnepusie cuibl. Jedekt Macchl aapa.

Snepnrie peakunu. [lenenue u CUHTE3 simep.

Snepueiii peaktop. TepmosanepHbiii cuntes. I[IpobieMbl W MEPCIEKTHBEI
SIICPHON SHEPTETHKU. DKOIOrHYECKUE aCIEKTHI SIEPHOI SHEPIeTHKH.

DlieMeHTapHBbIE YacTHIEL. OTKPBITHE MO3UTPOHA.

Meronbl HaOIIONEHNA U PETUCTPALIUHN 3JIEMEHTAPHBIX YaCTHIL,

@yHIaMEHTANIbHBIE B3aHMOACHCTBUS. EANHCTBO (hU3HUECKOM KapTHHBI MUPA.

Texuu4eckue ycTpoicTBa U NMPaKTHYIECKOE MPUMEHEHHE: TO3UMETD, KaMepa
Bunscona, siaepHsIil peakTop, aToMHas Oom0a.

Lemoncmpayuu

CYéT4MK HOHM3MPYIOIIHX YACTHII,

Yuenuueckuii sxcnepumenm, nabopamoprsie padomei

HWccnenoBanue TpexoB 4acTull (10 TOTOBBIM (poTorpadusm).

Pazgen 8. DiieMeHTbI ACTPOHOMHKHM M ACTPOPU3HKH
Sransl pasBuTHA acTpoHoMuu. [IpuKiIagHOe U MHPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.
Bun 3Bé3mnoro nHeba. Cossesmus, s
IBIDKCHHE.
ConnHeunas cucrteMma.
Connue. ComnHeyHas aKTHBHOCTH. |

IPKUC 3BE3/BI, TUIAHETHI, WX BUIANMOE

crounnk sHepruu ConHna U 3BE3N.

3BE31bI, UX OCHOBHBIE XapaKTEPHCTHKH.
CBETHMOCTE». 3BE3MIBI TJIABHOH IOCHENO
CBETHUMOCTB» JJIs 3BE3]] T'IaBHOH MOCIE]
3B€31. COBpEMEHHbIE MPEACTABJICHHS O IIf
3BE3/1. DTambl )KM3HHU 3BE3]L.

Muneunsiii Ilyte — Hama TanaxkTHkE
Ianmaktuke. TUIBI ramakTuk. Paguoraiakt
rajJaKTHK.

Huarpamma «CHEKTpalbHBIA KJIacc —
BATEJIbHOCTH. 3aBHCHMOCTh «Macca —
[OBAaTEIbHOCTH. BHYTpEHHEE CTpPOCHHE
DOUCXOXKIAEHUU U 3BoNouun CoyHIA U

. Homoxenne u nemxenue CoyiHIIA B
UKW U KBa3zapbl. YEpHBIE OBIPHI B sApax




Beenennas. Paciupenue Beenennoi, 3axon Xa00maa. Pa3beranue ranakTuk.
Teopust bosibuioro B3pbiBa. PelIMKTOBOE H3JTy4YEHHE.

MacurraGuas crpykrypa BeeneHHoil. Meraranakruka.

Hepewénnpie npobneMsl aCTPOHOMHUH.

Yuenuueckue naéniooenus

HaGuiioieHusi HEBOOPYXEHHBIM TJIA30M C MCIIOJb30BAHUEM KOMIbIOTEPHBIX
NPUIIOIKEHUIN 1JIsl OlpesesieHus 10J10)KeHus HeOeCHbIX 00bEeKTOB HAa KOHKPETHYIO
JATy: OCHOBHbIE c03Be3aust CEeBEPHOro nofyumapus U ApKue 38E37bl.

Habmonenus B Teneckon Jlynsl, mnader, Maeusoro Ilytu.

OGob6waloiee NOBTOPEHHE

Poib  (u3MKM M acCTPOHOMHM B| JKOHOMHUYECKOH, TEXHOJOIMYECKOH,
COLMAJIBHOM U 3THUECKOIl chepax NesITenbHOCTH YeI0BeKa, POlb U MECTO (DH3HUKH
¥ ACTPOHOMMHK B COBPEMEHHOW HAYUHOW KAPTHHE MUPA, POJIb (PU3HUECKOI TeOpHUn
B (OpPMHUpPOBAHWUM [MpPEICTaBJICHUH O |(U3MYECKOW KapTHMHE MHpa, MEeCTo
¢uznyeckoil KapTHHBI MUpa B 0OILEM psiily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPENCTaBACHUH O IPUPOE.

MexnpeaMeTHbie CBA3H

M3zyuenne kypca ¢puszuku 6azoBoro ypoBHs B 11 kilacce ocywmecTBisiercs c
YUETOM coZepKaTellbHbIX MEXIPEIMETHbIX CBA3eH ¢ KypcamMu MareMaTHKH,
OHONIOrHH, XUMHH, Teorpadry 1 TEXHOIOTHH.

Medicnpeomemmuvie nowsmus, CBA3AHHBIE C H3YUEHHEM METOAOB HAYYHOTO
MO3HAHWA: SIBJICHHE, Hay4Hbiil ¢akrt, runoresa, (Qusnueckas BeJIMYWHA, 3aKOH,
Teopus, HabnioeHre, SKCIIEPUMEHT, MOJICINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamura: pemieHHe CHCTEMbl ypPaBHEHHH, TPUTOHOMETPHUECKUE
()YHKUMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUMOHOMETPUUYECKOE
TOXIAECTBO, BEKTOPbl M WX TPOCKLHH HA OCH KOOPAMHAT, CIIOXKEHWE BEKTOPOB,
NPOM3BOJHBIE DJIEMEHTAPHBIX (PYHKLHMH, TpHU3HAKK 11040011 TpPEyroiibHUKOB,
OMpeneneHue MIOMAaH MIOCKUX QUryp u o0béma Ten.

buonocusn: SNEKTpUYECKUE SBJACHHUS B JKHBOM mpupone, koyedaTe/bHbIE
ABIODKCHHSA B JKMBOH NPUPOJE, ONTHYECKUE SBJIICHUS B XUBOM Tpupoje, AeHcTBHE
palMaliy Ha )KUBbIE OPraHUu3Mbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTANIMUECKasl CTPYKTypa TBEPIBIX
TEN, MeXaHH3Mbl O00pa3oBaHMS KPHCTAIHYECKOH pEIETKH, CIEeKTPaIbHBIN
aHaJu3.

Teoepachus:  MarHUTHBIE 1OJIKOca| 3emild, 3alleKd  MarHuTHBIX  PYI,
(orochéMKa 36MHOH MOBEPXHOCTH, NPEACKA3AHNHE 3EMIETPICEHUH.

Texnonocus: NWHUM BIEKTpONEpeAad, TEHEpPaTop MEPEMEHHOIO TOKa,
DJIEKTPOJABUIaTENb, HWHAYKIMOHHAA T[1€4b, paxap, paJuoNnpHEMHHK, TeJIeBH30p,
aHteHHa, TenedoH, CBY-meun, NMpoekUHOHHBINH annapar, BOJIOKOHHas OITHKA,
conHeuHas Oarapes.




IINIAHUPYEMBIE PE3YJILTATBI
®U3UKE HA YPOBHE CPEJTHEIO ¢

Ocpoenne yueGHoro mpenmera «®
00pasoBaHus (0a30BEI YPOBEHB) JOIKHO
JIMYHOCTHBIX, METANPEAMETHBIX U TPeIMeET

JIMYHOCTHBIE PE3YJILTATBI

JIN4HOCTHBIE PE3yNbTATEI OCBOCHHS
OTpaXkaTb TIOTOBHOCTb M CIIOCOOHOCTH
C(hOpMHUPOBAHHON BHYTpEHHE!l MO3MIME
OPHEHTALlUH, IO3UTHBHBIX
TPaJULMOHHBIM LIEHHOCTSAM POCCHHCKOTO

OCBOEHHSI NPOTPAMMBI [IO
DBIIEI'O OBPA3OBAHMS

M3MKa» Ha YPOBHE CPENHEro oOBIIero

o0ecneytTh AOCTHIKEHUE CIICAYIOIINUX

HBIX 00pa30BaTENbHBIX PE3YIIHTATOB.

1e0HOro npeaMera «OU3HKaY TOIHKHEL

00y4aroIuXCcsi PYKOBOJCTBOBATHCS

7 JIMYHOCTH, CHCTEMOH LI€HHOCTHBIX
BHYTPEHHUX

yOeKIeHnH, COOTBETCTBYIOLINX
001IECTBA, PACIIUPEHHE KH3HEHHOI'O

OIIbITA W OIIbITA JACATEIBHOCTH B IpoHecce peajin3aluu OCHOBHBIX HaHpaBJIGHI/Iﬁ
BOCIIUTATENbHOH ACATCIIbHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpamknaHcKoro BOCHHTAHHSN:

C(h)OPMUPOBAHHOCTE TPAKITAHCKOM 1103
OTBETCTBEHHOI'O Y/I€HA POCCHICKOI0 00IIec

OPHHATHE  TPalHLMOHHBIX  0OmHIEY
AEMOKPAaTHYECKHX [IEHHOCTEM;

HIUH 00y4aromEerocs Kak akTUBHOTO U
TBAa;
€JI0BEYECKUX

T'YMaHHCTHYCCKHUX 41

I'OTOBHOCTL BECTH COBMECTHYIO IEATEIBHOCTL B HHTEpECax rpaxxJaHCKOTro

001IeCTBa, y4aCTBOBATH B CAMOYIIPABICHNH

B 00pa30BaTENbHOM OPraHU3aIHH;

YMEHHUE B3aUMOICHCTBOBATE C COLIMaJIbHBIMM MHCTUTYTaMH B COOTBETCTBUU C

HX QYHKUHAMH U Ha3HAYEHUEM;

FOTOBHOCTB K T'yMaHHTAPHOW ¥ BONOHTEPCKOM AEATENbHOCTH,

2) MATPHOTHYECKOI0 BOCIHTAHMUS:

cOpPMHUPOBAHHOCTE poccuiickoit
[aTpUOTH3Ma,;

OCHHOCTHOC OTHOIICHHE K rocyaap
POCCHICKHUX y4EHBIX B 061ACTH (DM3UKH U T

3) IyX0BHO-HPABCTBEHHOI0 BOCTIHTS

C()OpMHPOBAHHOCTH HPABCTBEHHOT'O C(

CIIOCOOHOCTE OLEHMBATH CHUTYAILHIO
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBI
JCATENBHOCTH YUEHOTO;

OCO3HaHHWE JTMYHOr0 BK/Iada B IIOCTPOE

4) 3cTeTHUEeCKOT0 BOCIIUTAHNA:

rpaXxaaHcKoii WIEHTUYHOCTH,

CTBCHHBIM CHMBOJIAM, JOCTHXKCHHUIM

EXHHKH,
VHHS S
D3HAHMSI, STHYECKOTO MTOBENCHUS;

W MNPUHHMAaTh OCO3HAHHbIC PCLICH,

€ HOPMBI U LIEHHOCTH, B TOM 4YHCJE B

HHE YCTOHYHMBOro OymyIEro;

3CTETHYICCKOEC OTHOIIEHHE K MHDPY, BKJIFOYasA 3CTCTHKY HAay9HOr'0 TBOPYECTBA,

OPUCYIEro pU3nYecKoit HayKe;
S) TPYAOBOr0 BOCHHMTAHMUS:
HHTEPEC K PasIuYHBIM cdepam Mmpo(

4HCJIE CBA3AHHBIM C (DM3UKOH M TEXHUKOM,

Oynywmel npodecCcHH U peann3OBbIBATh COO

peccHOHANBHON IEATENEHOCTH, B TOM
MEHHE COBEPILATH OCO3HAHHBIN BBIOOD
CTBEHHBIE KU3HEHHBIE TUIAHBI;




TOTOBHOCTb M CMOCOOHOCTH K 00pa3oBaHHIO M camMo00pa3oBanuio B 0baactu
(pU3MKH Ha IPOTHKEHUU BCEH JKHU3HHU;

6) 3KOJIOTHUYECKOT0 BOCIIMTAHMSA:

c(pOPMHPOBAHHOCTb 3KONOTMYECKOH | KYJIbTYpbl, OCO3HAHHE IJ00AIBHOTO
XapakTepa dKOIO0ru4ecKkux npoodsuem;

IJIAHMPOBAHHE U OCYIIECTBIIEHHE ACHCTBHH B OKpYXaIOLIEH Cpeie Ha OCHOBE
3HAHMA LelleH yCTOMYHBOro pasBUTH YeI0BEUEeCTBa;

paciIMpeHHe OMbITa JEATEIbHOCTH | SKOJIOTHYECKONH HANpaBACHHOCTH Ha
OCHOBE MMEIOILMXCA 3HAHKH 110 (PU3HKE;

7) HeHHOCTH HAYYHOIO TO3HAHMSI:

cOpMHUPOBAHHOCTb MHPOBO33PEHHS], COOTBETCTBYIOLUETO COBPEMEHHOMY
YPOBHIO pa3BuTHs (DU3HUECKOH HAYKH,

OCO3HAHME LIEHHOCTH HAY4HOH [EATeNbHOCTH, TOTOBHOCTh B MPOLIECCE
M3y4eHHs  (U3UKHM  OCYIUECTBNATb  IPOEGKTHYIO M HCCIEI0BATENILCKYIO
JeATelIbHOCTh MHAUBUAYAITBHO H B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTelibHbie YHHBepcAIbHbIE YUueOHbIe HelicTBHSA
ba3zoBbie Joruueckue geicTBus:
CaMOCTOATENLHO  ()OPMYNHPOBATH M aKTYalnM3HpoBaTh  mpodaemy,
paccMaTpuBaTh €€ BCECTOPOHHE,
OTIPENENsTh LEeIM MAeSTENbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS
BBISIBIIATH 3aKOHOMEPHOCTH M NPOTHBOPEUMS B  PAcCMATPHBAEMbBIX
(hUBHYECKUX SIBICHUSAX;
paspa®aTpiBaTh IIaH pelieHHd MpobiemMbl ¢ yYETOM aHajiM3a HMEIIIHXCS
MaTepPHANTBHBIX U HEMaTepHaJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B AEATENbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB
LEJIIM, OLIEHUBATH PUCKU MOCHEACTBUN AEATEIbHOCTH;
KOOPAMHUPOBATb W  BBINOJAHATE | paboTy B  YCHOBHAX  peaibHOro,
BHPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aUMOIEHCTBHS;
pa3BHUBATH KPEATHBHOE MBIILIICHHE MM PEIIEHHH )KU3HEHHBIX MPOOJIEM.
basoBbie uccieqoBaTe/IbCKHe AelicTBHA:
BIQJICTh HAYYHOH TEPMHUHOJIOTHEH, |KIOYEBBIMH TOHATHAMH H METOLaMH
¢u3HYecKko HayKH,
BIIAJETh HABBIKAMH yueOHO-HCCIICNOBATENIBCKON U MPOEKTHON AEATENbHOCTH
B 001acTH (PU3HMKU, CIIOCOOHOCTBIO M FOTOBHOCTBIO K CAMOCTOATENLHOMY MOHCKY
METOJOB pelleHus 3a4a4 (PU3HYECKOro COAEpIKaHis, MPUMEHEHHIO pPa3IHYHBIX
METO/I0B MO3HAHHSI;
BIAJETh BHUIAMH [JEITENBHOCTH II0 TMOJYYEHHIO HOBOIO 3HAHHS, €Tr0
MHTEPIpPETALMH, MPeoOpPa30BAaHUI0 M IPHMEHEHHIO B Pa3NUYHBIX YueOHBIX
CHTYalMsX, B TOM YHCJIE TIPH CO3JIaHMH yHEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH,




&

BBIABILATE IIPHYUHHO-CIIEACTBEHHBIE
BBIIBUTaTh THIOTE3y €€ pEIIeHHs, HAaXO
CBOUX YTBEPIK/AEHUH, 331aBaTh MAPaMETPEI

CBA3HM H aKTyallU3UpOBaTh 3amaady,

JIUTh apryMEHTHl Uil JOKa3aTelIbCTBA
U KPDUTEPHUU PEIICHHNS,

AHAJIM3HPOBATh NOJIYUCHHBIE B XOIC PeLICHHUA 3adavu PE3YJILTATHI,
KPUTHYCCKH OLICHHUBATh UX JOCTOBEPHOCTD, IIPOrHO3UPOBATh M3MEHEHNE B HOBBIX

YCIIOBHSIX;
CTaBUTh M (POPMYyITUPOBATH COOCT
ACSATEIbHOCTH, B TOM YHCJI€ TIPH U3YYEHHH

BEHHBIE 3aJaud B 00pa30BaTeNbHON
busMKY;

AaBaTh OLICHKY HOBBIM CHUTYallMsIM, OIICHUBATD HpHO6p€TéHHbIﬁ OIIBIT,

YMETh IIE€PEHOCUTH 3HAHHSA [0

KH3HECOCATCIbHOCTH,

(Qu3nke B TPAKTHUECKYIO0 O006IACTh

YMETb HHTCTPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 00IacTeil;
BBLIBUI'aTh HOBBIE UJIEH, NIPEJIATATh OPUTHHAIIBHBIE TIOAXONbI M PELLEHHS;
CTaBUTH MPOOJIEMBI U 33/1a4H, TOILYCKAOIIHIE ATbTEPHATUBHEIE PEIICHNUS.

PaboTa ¢ undopmammeii:

BJIAJIETh HABBIKAMH TOJIYYeHHs MHGOpPMALUKU (U3HUECKOrO CONEpIKaHHsA W3
HCTOYHHMKOB Ppa3HbIX THIIOB, CAMOCTOATENIBHO OCYHIECTBIATH [OMCK, aHAJU3,
CHCTEMAaTH3aLMI0 U WHTEPNPETAlii0 HHOOPMALMH Pa3IHYHBIX BHIOB U (opM

NpPCaACTaBICHHASA,

OLIEHUBATh JIOCTOBEPHOCTh HH()OPMALVIH;

HCIIOJIb30BAThH CpeacTraa

UH(OOPMAIMOHHBIX |

KOMMYHHKalHOHHBIX

TEXHONIOTUH B PEIICHHYM KOTHUTHBHBIX, KOMMYHHKATHBHBIX H OPraHH3alHOHHBIX
3aa4 C CcoOmoneHHeM TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30IIaCHOCTH,

THTHEHBI, pecypcocOepexeHus,
HH()OPMALIMOHHOI 6€30aCHOCTH;

IMPaBOBBIX J41

STHYECKUX  HOPM, HOPpM

CO3JaBaTh TEKCThI (i)I/BI/ILICCKOF O COICPXKAHHA B Pa3IMYHBIX (bopMaTax C

y4€TOM Ha3Ha4eHus UH(OPMAIUH H IIEJIEB
(GopMy npencraBieHus 1 BU3yaIHU3aLHH.

KommynukaTuBHbIe YHUBEpCATbHbIE Y

OCYLUECTBIIATH o0IIeHHe Ha YPOKax
ACATCIIBHOCTH,
pacrno3dHaBaTb  HOPCANOCBIIIKH  KOH

KOH(DJIMKTEI;

OH ayJUTOPHUH, BEIOUPAsk ONTHMATIBHYIO

qeOHbIC TeCTBHA:

GU3MKH W BO BHE-YPOUHOU

(DIUKTHBIX CHUTyamuid M CMAr4arhb

pa33épHyTo U JIOTHYHO H3JlaraTb CBOKO TOYKY 3PEHHSA C HCIOJb30BAHHUEM

A3BIKOBBIX CPCACTB,

IMOHHMAaTh W HCHOJIB30BATh IPCHUMYILECTBA KOMaHJHON H I/IH,[II/IBI/IIIyaJIbHOf;I

paboThI;

BHIOMpATh TEMaTHKY M METOIbI COBMECTHBIX AEHCTBHMI ¢ yu&ToM O6IIMX
HHTEPECOB H BO3MOKHOCTEH KaxI0r0 YjieHa KOJIEKTHBA;

[IPUHUMATH COBMECTHOM

nein

JCATCIBHOCTH, OpPraHHU30BBIBATH u

KOOPIHHUPOBATE NEWCTBHSA MO €€ MOCTIDKEHHIO: COCTABIIATL IUIAH JEHCTBUIA,

pacrpenensaTe pojad ¢ y4&TOM MHEHHH
COBMECTHOM paboTHI;

YUYaCTHHUKOB, OOCYXHaThb pe3yJbTAThI




OLEHMBATh KAYECTBO CBOErO BKIALA M KOKAOTO YYACTHHKA KOMAHIBI B
o01Wmit pe3ynbraT 110 pazpaboTaHHbIM KpUTEPHSM;

npejiararb HOBbIE TPOEKTbl, OLECHWBATL WJAEH C TO3HUMH HOBH3HBI,
OPUTHHATBHOCTH, IPAKTHIECKON 3HAYUMOCTH;

OCYLIECTBIISITh MO3UTHBHOE CTPATErMYECKOE MMOBEACHHE B Pa3iIH4YHbIX
CHTYaLHsX, POSABIIATL TBOPUECTBO U BOOOpaKEeHHE, ObITh HHULMATHBHBIM.

Pery/siTuBHbIE YHHBEpca/ibHbIe yueOHpie neiicTBHs
Camoopranusaimsi:
CAMOCTOSITENIHO OCYILUECTBATh MO3HABATENbHYI) IEATEAbHOCTE B 00/1aCTH
Gu3MKH W aCTPOHOMMH, BBISBJIATH MPOONEMbI, CTABUTL U (POPMYJIHPOBATH
coOCTBEHHBIE 3a/jauH;

CaMOCTOSITEILHO COCTaBJIATh IUIAH pEIleHHs pPacu€THbIX W KauyeCTBEHHBIX
3aJ1a4, IJ1aH BBIMOJIHEHUS MPAKTUUECKOH padoThl ¢ yUETOM MMEIOLLIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUTEHHIH;

JaBaTh OLIEHKY HOBBIM CHUTYALUAM,;

pacIIMPSATL paMKH yueGHOr O NpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUTCHHH;

JenaTh OCO3HAHHBIA BBIOOP, APryMEHTHpOBaTH e€ro, Opare Ha cebs
OTBETCTBEHHOCTH 34 PELICHHUE,;

OLEHUBATH PUOOPETEHHBIH OIIBIT;

crnocoGcTBOBaTh (POPMUPOBAHUIO W TIPOSIBJIEHUIO JPYAHIMH B 00JIaCTH
(pM3KMKH, TOCTOSHHO TOBBILATL CBOH 00pa30BATENbHBIN U KyIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOHHOHATLHBIH HHTE/LIEKT:

IaBaTh OLEHKY HOBBIM CHTYALUSIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTS,
OLIEHMBATH COOTBETCTBHE PE3YNBLTATOB LENAM,

BJIaJIETh ~ HaBBIKAMH  [O3HABaTeNbHON  peduekcHH  Kak  OCO3HaHHs
COBEPLIAEMBIX [EHCTBUH K MBICIMTEIBHBIX TPOLIECCOB, HX PE3YIbTATOB U
OCHOBAHMUIA;

MCIIONIb30BATh NMPHEMBI pedieKCHi il OLEHKH CUTyaluyH, BbIOOpa BEPHOI'O
pelueHus,

YMETh OLICHHBATh PHCKH M CBOEBPEMEHHO MPWHHMMATL pEIIEHHUA [0 HX
CHI)KEHHIO;

[pUHUMATE MOTHBBI M apryMeHThl JPYI'MX I[IPH aHajau3e pes3ysbTaToB
NeATENbHOCTH;

MpHHUMATD C€6ﬂ, MOHMMAA CBOM HEAOCTATKM M NOCTOMHCTBA,

NPUHMMATh MOTHBBI ¥ APryMEHThI JPYTHX IIPH aHanu3e pe3yabTaToB
JeATENbHOCTH;

MpH3HABATH CBOE MPABO U MPaBo APYTHX Ha OLIHOKH.

B apouecce OJOCTHXKCHHA JTMYHOCTHBIX pe3yJIbTAaTOB OCBOCHHA IMPOTPaAMMbL
no Qusuke I YpPOBHA cpemHero ofiero obpa3oBaHus y OOy4aroLIHXCs
COBEpUICHCTBYETCA IMOLMOHATBHBIH MHTEIIEKT, TnpeAnoiaralomuii
COPMUPOBAHHOCTD:




CaMOCO3HaHMs, BKJIIFOYAOMICTO CIIOCO

COCTOSAHHME, BUACTh HAIIPABJIICHWA PA3BUTH]

OBITH YBEPEHHBIM B CE0E;
CAMOpPETYJIUPOBAHNUS, BKIIFOYAIOLLET(
OTBETCTBEHHOCTh 3a CBOE IOBENCHHUS
SMOLHOHAJIBHBIM H3MEHEHHSIM U IPOSIBIIAT
BHYTPEHHEH MOTHBALMHM, BKIIOYAOLL
yCHexy, ONTHMH3M, HHULHMATHBHOCTB, I

OHOCTP IOHMMATh CBOE IMOLOHAIBHOE
1 COOCTBEHHOH SMOLIMOHAIIBHOMN C(EPHI,

) CaMOKOHTPOJIb, YMEHHE MPHHHMATh
>, CIOCOOHOCTH aJanmTHUPOBAaTBCA K
b THOKOCTb, ObITh OTKPBITHIM HOBOMY;

el CTpeMJIEHHE K JOCTHKEHUIO LETH U
MEHHE NEHCTBOBATb WCXONsl W3 CBOUX

BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH cIOCOOHOCT
OpPYTuX, YYWUTBHIBATH €ro IMpH OCYIIE(
COYYBCTBHIO U CONEPEIKUBAHHUIO;

COILIMAIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIIEHUS
C IPYTUMH JIFOJBMH, 3a00THTHCS, MIPOSIBIATH HHTEPEC U Pa3peiiaTh KOHQIUKTHI.

b IIOHUMAaTh SMOILIMOHAILHOE COCTOAHUE
>TBJIEHUH OOIIEHHs, CIHOCOOHOCTh K

MPEIMETHBIE PE3YVJIBTATHI

K koniy oOyuenus B 10 kiacce mpeaMeTHbBIE pe3yibTaThl Ha 0a30BOM
YPOBHE [IOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTh y 00YUArOIIUXCS YMEHUIH:

JEMOHCTPHUPOBATh HA MPUMEpPAxX POib ¥ MECTO (PU3UKH B (POPMHPOBAHHUHU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHON TEXHHMKH H
TEXHOJIOTUH, B MPAKTUYECKON JEATENBHOCTH JIIOAEN;

YUUTHIBATh TPAHHLBI TNPUMEHEHUS U3YyYEHHbIX (U3UYECKMX MOJIEINEN:
MaTepHallbHasi TOUKa, MHEPI[HANbHAs CUCTEMa OTCUETa, a0COIIOTHO TBEPIOE TEIO,
UIealbHbIN Ta3, MOJENU CTPOEHHUA T'a30B, KUAKOCTEH U TBEPABIX TEJ, TOUECUYHBIN
AIIEKTPUUECKHUIA 3apsl TIPU PEILEHNH PUBNUECKUX 3a1aY;

pacrno3HaBaTh (PU3UYECKHUE SBJICHHS (MPOLECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUU CTPOCHHS BELIECTBA U
SJIEKTPOJWHAMUKN:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  NPAMOJIMHEHHOE
JIBIDKEHUE, CBOOOIHOE MANEHUE TEJ, JBIDKEHUE II0 OKPYKHOCTH, HMHEPIHs,
B3auMoercTeue Ten, auddy3ua, OpOyHOBCKOE NBIKEHHUE, CTPOECHUE XKUIAKOCTEN
1 TBEPJBIX Tell, U3MEHEeHHEe 00BhEMA TEJl MPU HATPEBAHKHM (OXJIAXKIECHUH), TEILIIOBOE
paBHOBECHE, UCIApEHHE, KOHIEHCALWsA, [UIaBJIE€HUE, KPUCTALIM3ALMs, KUIIEHHE,
BJIAXKHOCTH BO3yXa, MOBBIIICHUE 1AaBJICHUS Ta3a MPU €ro HarpeBaHUuU B 3aKPBITOM
cocynme, CBSI3p MEXKIY [apaMeTpamH| COCTOSHHSA Tra3a B  H30MPOLECCax,
3NIEKTPU3ALUs TEN, B3aUMOJACHCTBUE 3apsA0B;

ONMCHIBATh MEXAHMYECKOE NBIKEHIE, WCIONb3YyS (PU3NUECKUE BEIHYHHBI:
KOOpAHMHATA, MyTh, MEpPEMENIEHKE, CKOpPOCTh, YCKOPDEHME, Macca Tena, CHIa,
UMIIYJIbC TeJla, KHHETHYECKash SHEPrusi, NOTEHUWAIbHAA SHEPrus, MEXaHu4ecKas
pabora, MexaHWYeckas MOLIHOCTh, IPH ONHCAHMK TPABUIEHO TPaKTOBATh

(U3NIECKUI CMBICH HCIOJIB3YEMBIX BE)

HaxXOOoHTb (bOpMyJIbI, CBs3bIBAIOIHME OdHE
BCIIMYUHAMH,

IMUYMH, HX O0O3HAUYEHUsA W ENUHHIIBI,
1yI0 (DU3UYECKYIO BEIUYHUHY C IPYrHMH




OMUCHIBATh HM3YUEHHBIC TEIUIOBBIE CBOIMCTBA TEN M TEIUIOBBIE SBJICHUS,
MCIOJB3YSL  (PM3MUECKHE BEINMUMHbBL JaBjieHue raza, TeMmiieparypa, CpelHss
KHHETHYECKasl YHEePrus XaoTHUECKOro JIBIHKEHUS MOJIEKYII, CpeJHeKBa/ipaTHYHAsA
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHAA dHeprus, pabora rasa,
KO3(pPHUHEHT TOJE3HOr0 JeHCTBUS TEMUIOBOTO [ABWTrATENs, MpPH OMHCAHUH
[PaBHJILHO TPAKTOBATH (UBMYECKHI CMbICJI HMCIOJb3YEMbIX = BEJAMYMH, HMX
0003HaUeHUss W eAMHULBI, HaXOUHUTh | (QOPMYJIbI, CBS3BIBAIOIIKME JAHHYIO
(pM3UUECKYIO BEIHUYUHY C APYTUMHU BETHUHUHAM;

OMHKCHIBATH W3YUEHHBIE JICKTPUUECKHUE CBOICTBA BELIECTBA U HIICKTPUUECKHE
sIBJICHUs (TpoLlecehl), UCHOIb3Ys (PM3MUECKHe BEJIMUMHBL dJIEKTPUYECKHI 3apsi,
JIEKTPUUECKOE 110J1€, HANPSDKEHHOCTD M0JIA, NOTEHLIHAN, PA3HOCTh NOTEHLUAJIOB;
Ipyd OMMCAHHKM MPABUIBHO TPAKTOBATH | (U3HUECKUH CMBICI HCHOIb3YEMbIX
BEJIMUMH, MX OOO3HAYEHHS W EIWHHLBI, YKA3bIBATH (POPMYJIbL, CBSA3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BEJIMUKMHY C APYIUMU BeTHYHHAMM;

aHaJIM3UPOBATh (PUBHUECKHME HPOLECChl H SIBICHHS, HCIOJbL3Ys (PU3HUYECKUE
3aKOHBI M MPUHLUIIBL 3aKOH BceMupHoro tarorenus, 1, 1l u 111 3axkonsl HeroTona,
34KOH COXPAHEHHS MEXaHHYECKOH DHHEPruu, 3aKOH COXPAHEHUSl HUMILYJbCA,
[PUHLMIL CYIEPIO3HLUN CWJI, TPUHLIKI pPaBHONpaBUs. MHEPLUAIBLHBIX CUCTEM
orcyéra, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHs BeliecTBa, Ta3oBbie
3aKOHbI, CBA3b CPEIHEH KMHETHUECKOI SHEPruul TEIIOBOTO ABHKEHUS MOJIEKYJ C
abCONIIOTHON TeMmepaTypoi, MePBbId 3aK0H TEPMOAUHAMUKH, 3aKOH COXpaHEHM:
HJIEKTPUUECKOI0 3apsja, 3akoH KyjioHa, npu HTOM pasjnyarh CJIOBECHYIO
(opMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUyeckoe BbipAXKEHUE W YCIIOBUS (IpaHMIib,
obsracTi) NPUMEHUMOCTH;

OOBACHATL OCHOBHBIE TNPUHUMIObBI JAEHCTBUSL  MalluH, MNpubOpoB U
TEXHUYECKUX YCTPOMCTB; pasjnuarh YCioBHs WX 0e3011acCHOI0 HMCIONIb30BAHUS B
[IOBCEJIHEBHOM JKH3HM;

BBIMOJHATh DKCIEPUMEHThl MO HCCACHOBAHUIO (PU3MUECKUX ABJICHUN U
MPOLECCOB C HCMOJL30BAHUEM TMPSMBIX W KOCBEHHBIX W3MEpPEHUH, NMpPU 3TOM
(dopMmynupoBarhk npobiieMy/3ajayy © |TuIoresy y4eOHOro 3KCIepHMeHTa,
co0uparhb YCTAHOBKY W3 TPEMJIOKEHHOr¢ 00OpynOBaHUs, NPOBOAUTL OIBIT H
(GopMynHpOBATH BBIBOADI;

OCYIUECTBJIATh MPAMbBIC U KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEJIWYHH, TIPU
3TOM BbIOMpaTh ONTHUMAaJIbHBIH Croco® M3MEepeHust W MCHOJb30BaTh H3BECTHbLIC
METO/1bl OLICHKH MOrPEIHOCTEH H3MEPEHUH;

UCCACNOBATh  3aBHCHMOCTH  Mexay  (DU3UYEeCKMMH  BENHMUYHMHAMH  C
WCTIOb30BAHUEM TMPSAMBIX H3MEPEHHH, MPU 3TOM KOHCTPYMPOBAaTb YCTAHOBKY,
(MKCHpOBATh pe3yJbTaThl IOJYYEHHOH BaBUCHUMOCTH (PU3MYECKHX BEJIMYMH B
BHJIe Ta0JIMIL U IpadMKOB, JieiaTh BEIBOJKI [TI0 Pe3yJibTaTaM HCCIIeI0BaHUS;

co0oIaTh mpaBuia 0€30MacHOro TPyda MPH MPOBEICHUM HCCIENOBAHUMN B
paMKax y4ueOHOTO SKCMepHUMEHTa, Yy4eQHO-HCCIEeNOBATENbCKON H IMPOEKTHOM
JEATEIBHOCTH C HCHOJIb30BAHHEM HM3MEPHTENILHBIX YCTPOHWCTB W JIaGopaTopHOIo
obopynoBaHus;




pewarb pacy€THble 3aJaud C SBHO 3aJaHHOM (PU3MYECKOH MOZEIBIO,
MCTIONB3YS (PU3UYECKHE 3aKOHBI U an/IHuHIFxm, HA OCHOBE aHAJIM3a YCIOBH 3a[ja41
BHIOMPATh (DU3UUECKYIO MOJEND, BBIACHATh (DHU3UUECKUE BEIWYHMHBI U (POPMYIbI,
HeoOxoauMble Ui €€ pelieHus, MPOBOAUTH Pacyérbl M OLECHUBATH PEAIbHOCTH
MOTYYIEHHOr0 3HaUYeHUs (PU3UYECKON BETUHHHBI;

pelaTh KaueCTBEHHBIE 3aaUi: BHICTPAUBATh JIOTHYECKH HENPOTHBOPEYHBYIO
[EMOUKY pacCy)XKAEHUH C Omopoil Ha H3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nuecKue ABIECHUS;

UCIOJIb30BaTh  NpPU  PEUIEHWH | Y4eOHBIX  3aJa4  COBPEMEHHEIE
WH()OPMALIMOHHBIE TEXHONOTUU IJis MMOUCKA, CTPYKTYPHPOBAHMSA, HHTEPIPETALHU
¥ TIPEACTaBJICHNs y4eOHOW W HAy4HO-NOMYJSIPHON HMH(pOpPMALUH, [TOIyIEHHON M3
Pa3NIMYHBIX HCTOYHUKOB, KDUTHYECKH aHAIM3UPOBATH MOJIy4aeMy 0 HH()OPMALHIO;

MPUBOJIUTH IIPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IMPOLECCOB OKPYKAIOIIEr0 MHPA, B Pa3sBUTHE
TEXHUKH A TEXHOIOTHUH;

HCTOJIh30BaTh TEOPETUUECKHE 3HAHWA MO (PU3UKE B IMOBCEIHEBHON KU3HU
mis obecriedeHuss 0€30MacHOCTH TP OOpamieHny ¢ NpubopaMy U TEXHUYECKUMU
YCTPOHMCTBAMH, VISl COXPaHEHHUS 30POBbA M COOJIFOACHUS HOPM 3KOJIOTHYECKOIrO
TIOBEICHHS B OKPYXKAIOLIEH CPELE;

paboTaTe B TpyIMIE C BbHIMOJIHEHHEM pA3JIMYHBIX COLHUAIbHBIX POJIEH,
IIaHUpOBaTh paboTy TpyMIbl, panMOHAIBHO pAacCHpelnenaTs OO0sA3aHHOCTH U
IUTAHUPOBATh AEATEIHHOCTh B HECTAHJAPTHHIX CUTyalMsAX, aJ€KBaTHO OLIEHUBATH
BKJIQJ KQXKJIOTO U3 YUACTHUKOB IPYIIITBI B PElIeHHE PAaCCMaTpUBAeMOi IPOOIEMBI.

K xonmy oOydenus B 11 kiacce mpeAMETHBIE PE3yJbTaThl HAa 0a30BOM
YPOBHE IOJIKHBI OTPaXaTh C(POPMHUPOBAHHOCTD y O0YJAIOIMUXCS YMEHHUI:

JIEeMOHCTPUPOBATh HA MPUMEPAX POJIb M MeCTO (PU3HKH B (JOPMHPOBAHUH
COBPEMEHHOW HAy4YHOM KApTHHBI MHpPA, B Pa3BUTHH COBPEMEHHOH TEXHHKH H
TEXHOJIOTUH, B MPAKTUUECKOH AEATEIbHOCTH JIIOAEH, LEIOCTHOCTh M EOUHCTBO
(bu3ugecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHHUIBI MPHMEHEHHS W3YYEHHBIX (U3UYECKHX MOZENEi:
TOYECYHBIH JICKTPUICCKUH 3apsfl, Jyd CBETA, TOUCUHBIN NCTOYHHK CBETA, AAEpHAs
MOJZie/Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpH PEEHHH (PU3HIECKHX
3a1a4;

pacmo3HaBaTh (PU3UUECKHE ABJICHUA | (IIPOLIECCHI) H OOBACHATL HX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMUKY W KBAHTOBOW (PU3MKU: DIIEKTPUUECKAs IIPOBOAMMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE NEHCTBHS TOKAa, B3aMMOIEHCTBHE
MArHUTOB, OSJICKTPOMAarHWUTHAas MHAYKLMSA, JACHCTBUE MAarHMTHOIO IO Ha
IPOBOJHHUK C TOKOM H IBIDKYILHICS 33psAfA, 3JIEKTPOMArHUTHBIE KOJe€OaHUs U
BOJIHBI, MPSMOJMHEHHOE pACHpPOCTPAHEHHE CBETA, OTPAXKEHHUE, MPETOMIICHHUE,
uarepdepenimsa, OudpakuyMs W [ONApU3aLMA CBETa, [IHUCIEPCHs CBETa,
doTornexkrpudeckuit 3pdexr (poro3ddexr), cBeToBOE NaBlIEHNE, BOSHUKHOBCHUE
NMHEHYATOro CIEKTpa aroMa BOIOPOGAA, €CTECTBEHHAss M HCKYCCTBEHHAs
PagroaKTHBHOCTE,




OMUCBHIBATD WM3YHUECHHBIC CBOMCTBA BELIECTBA (MIEKTPHYECKHE, MATHHTHBIC,
ONTHYECKHE,  JJICKTPUYECKYIO  [POBOAMMOCTb  pa3iuuHBIX  cpea) |
SJIEKTPOMATHUTHBIE ABJCHUS (TIPOLIECCHI), HUCIONB3Ys (DU3MYECKHE BETUUMHBL:
JICKTPHYECKHH 3apAl, CHIA TOKA, SNEKTPUUECKOE HANPSIKEHHE, HIEKTPHIECKOE
COIIPOTHUBJICHHE, PA3HOCTh MOTCHLHMANIOB, [3IEKTPOABIKYIIAS CHja, paboTa Toka,
MHAYKLUMA MarHuTHOro mojs, cuia Amfiepa, cuia JlopeHua, HWHAYKTHBHOCTb
KaTyluK{, SHEPrus SJIEKTPUYECKOro M MarHUTHOIO IHoJiell, Nepuoy MW yacrora
KoneOannil B KkonebaTeNbHOM KOHType, 3apsl M CHia TOKa B npouecce
TapMOHMYICCKUX  DJIEKTPOMATHUTHBIX  KQuebaHuH, (OKyCHOE paccTOsiHHE U
OnTHYeCKas CHjia JIMH3BI, IPU OIHCAHMUM IIPABMIIBHO TPaKTOBATh (PU3HYECKHH
CMBIC]T HCIIOJIB3YEMBbIX BEJIMYUH, HX 0003HA4YEeHHs M EAMHHIBI, YKa3bIBATh
(QopMyJBI, CBS3BIBAIOLINE [AHHYI0 (JM3MYECKYI0 BEIHYHHY C OpyrumMu
BEJIUYHMHAMU,

ONMCHIBATb HM3YYEHHbIC KBAHTOBBIC sIBJIEHHS M IPOLECCHI, HCHOJB3Ys
(pu3HYECKHE BENMYMHBL: CKOPOCTH ODJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI U
HacTOTa CBETA, SHEPTHS M UMITYJIbC (DOTOHA, MEPHOL TIONYPACTIAA, YHEPTHS CBS3H
dTOMHBIX sIIEpP, NPHU ONHCAHWH TMPABUILHO TPAaKTOBaTh (GM3MYECKHI CMBICT
HCTIOJIb3YEMBIX BEJIMYMH, WX 0003HAYeHWs M eOUHHULbI, YKas3blBaTh (POPMYJIHI,
CBA3BIBAIOIMEC JIAHHYIHO (DH3HYECKYI0 BEIMYHHY C JPYTHMH BEJIHYHHAMH,
BBIUMCIATH 3HAUEHUE (PU3NUESCKOH BENHUKHBL,

AHATU3HUPOBATE (PU3UYECKHE MPOLECCHl U ABICHHS, HCTIONB3YsS (DH3MUECKHE
3aKOHBI M NPUHLMIIEL: 3ak0H OMa, 3aKOHBI MOCIIEIOBATENBHOIO U NapalIelbHOro
COCIMHEHHUSI TPOBOJHHUKOB, 3aKoH Jhxoyns—JleHna, 3aKkoH 3JEKTPOMArHUTHOM
VHIYKIUH, 3aKOH MPAMOITHHEHHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPENIOMIICHUS CBETA, ypaBHeHHE DiiHIuTeiiHa ais Qorodddexra,
3aKOH COXPAHEHWs DHEPrud, 3aKOH COXPAaHEHHs] MMIIYJibCa, 3aKOH COXPaHEHMs
SJICKTPHUECKOr0 3aps/ia, 3aKOH COXpaHEHHs MaccoBOro yMcia, MnocTynarsl bopa,
3aKOH PaJjMOAKTHUBHOI'O pacnaja, mpy 5TOM Pa3au4aTh CIOBECHYIO (DOPMYIHPOBKY
3dKOHA, €ro MaTeéMaTHYeCKOe BBIPAXEHHE W yCnoBuf (TpaHUlB, 001aCTH)
IIPUMEHUMOCTH;

ONpenenATh HaNpaBJieHHe BEKTOPA HHAYKLMH MarHUTHOTO TOJIs IPOBOJHHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

CTPOMTb W ONHUCBIBATH H300pAXKEHIE, CO34ABAEMOE IUIOCKMM 3EPKAIOM,
TOHKOM JINH30M;

BBIMOJNIHATE DKCIEPUMEHTBI 110 HCCJEI0BaHMI0 (DHM3MYECKHX SBJIEHUN U
IPOLECCOB € HCHONB30BAHHEM TMPSMBIX W KOCBEHHBIX H3MEPEHHIl: MpPH HTOM
(popmynuposate mpobGnemy/zajady W |THIOTE3y y4eOHOTO SKCIEPUMEHTA,
cobuparb YCTaHOBKY M3 TpPEUIOKEHHOr'O 00OpYNOBAaHHUS, MPOBOAUTEH OINBIT H
(GopMyITHPOBaTh BBIBOMBI;

OCYIUECTBILATD MPSAMBIC W KOCBEHHBIE| H3MEPEHHS (DH3HUECKUX BEJMYKH, HPH
5TOM BBIOMPATb ONTHMAJBHBIH CMOCOO MBMEPEHHS M HCHOIb30BATH H3BECTHBIE
METO/Ibl OLIEHKH IMOrpPeIIHOCTEN UBMEPEHUI;




UCCJIENOBATh 3aBUCHMOCTH (PU3MYECKMX BEJIHMYHMH C MCIOJIb30BAHHEM
IPAMBIX HM3MEPEHHU: MPH BTOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH
pE3yNBTATEl MONYYEHHON 3aBHCHUMOCTH (DM3UYECKUX BEIHYMH B BHAC TaONHIl U
rpauKoB, IenaTh BbIBOJBI 10 PE3YJIbTATAM HCCIIEIOBAHHNS;

cobmronaTh npasuwia 0€30MacHOrO TPyHa HpPH MPOBEICHUH HCCIIEIOBAaHHM B
paMkax y4eOHOro »SKCHepHMeHTa, y4eOHO-HCCIIEHOBaTENbCKOM M MPOEKTHOM
JEATENbHOCTH ¢ MCIOAL30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIaDOPATOPHOTO
000pynOBaHuU;

pemars pacyéTHble 3aJauli C ABHO 3aJaHHOM (DU3MYECKOH MOJENbIO,
UCIOJIB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIAITE], HA OCHOBE aHAJH3a YCIOBH 3a1aui
BbIOMpPATh (PU3NUYECKYI0 MOMAENb, BBIACHATH (DU3UUECKHE BETHUYWHBI U (OPMYIIBL,
HEOOXOAMMBIE [UJIsl €€ pELUeHus, MPOBOAMTh PACUETHl M OLIEHMBATh PEaIbHOCTh
MOJIY4EHHOTr0 3HAYCHUS (PM3HYECKOH BEJTUYUHHBI,

perniaTh KayeCTBEHHBIE 3a1a4K: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LEMOUKY PAaCCYXXAEHUH C ONOpPOM HA H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uzHUecKue sIBICHMS;

HCIIO0JIB30BaTh pu peLEeHU y4€OHBIX 3a1a4 COBpPEMEHHBIE
UH(OPMALMOHHBIE TEXHOIOTHH I TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALUU
¥ TPEJCTABJICHN Y4eOHOH W HAYYHO-NOMYJsipHOH MH(OpMAUNH, MOIYICHHONW U3
pPa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYYaEMYH0 MH()OPMALIMIO;

OOBACHATh TMPUHUMIBI JEHCTBUA MAallKWH, MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3auvarh YCIOBHS MX 0€30MacHOTO MCMOIb30BAHUS B MOBCEIHEBHON
KU3HH; '

MIPUBOJIUTH MPUMEPHI BKJIaa POCCUMCKUX M 3apYOKHBIX YIEHBIX-(DU3UKOB B
pPa3BUTHE HayKH, B OOBSICHEHHE MPOLECCOB OKPYKAKOIIEr0 MHpa, B DPA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCMOb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3UKE B MOBCEIHEBHOM XU3HU
st obecnieueHrs 0€30MacHOCTH MpHU 00palleHu ¢ NMpubopamMu U TEXHUYECKUMHU
yCTpoﬁCTBaMH, JJIs1 COXpaHeHUd 3N0POBBS U COGJHOJICHI/IH HOPM 3KOJIOTHUYECKOI'O
MOBEICHUSA B OKPYXKAIOLIEH CPELIE;

pabotath B TpyHIE C BBHINOJIHEHHEM pA3lM4YHBIX COLUAIBHBIX DOJIEH,

IUIaHUPOBaTh paboTy TPYyNmbl, paLUOH
IUIAHUPOBATh AEATENBHOCTh B HECTaHIApT
BKJIQJ] KQKJIOTO U3 YIaCTHUKOB IPYIIHI B |

AIbHO  pacipenensaTh O0sI3aHHOCTH U
HBIX CUTYallUsiX, aeKBAaTHO OLICHUBATb
)CILICHUE PacCMaTpUBaeMON MPOOIIEMBIL.




TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KonmuecTBo uacoB DJIeKTPOHHbIE
HanMeHnoBanHe pa3aesioB H TeM (uudpossbie)
Ne mi/m IPOrPAMMEI — mnommaea.ar:r_m Eﬁ_zq:p_moz:m 06pazoBaTENBHbIE
paboThI paboTsi pecypebi
Paszmen 1. ®U3NKA M METO/IBI HAYYHOT' O HO3HAHMA
1.1 ®u3HKa U METOJbl HAYYHOTO MTO3HAHHS 2 ButGmuemeia TIOK
] B https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazmen 2. MEXAHHMKA
Bl Kunematiika 5 _m mmbwoqmwﬁ Eom i e
OUPS//TILCUSOU U/ 7154 T0L 74
bubnunorexa IIOK
2.2 HpHaN T 7 https://m.edsoo.ru/7{41bf72
bubnuoteka LIOK
2.3 3aKoHBI COXpaHEHHsI B MEXaHHKE 6 1 1 hittps://m.edsoo.ru/7EALBET
Hroro no pazgeny 18
Pazmen 3. MOJEKYJISIPHAA ®U3UNKA Y TEPMOJUHAMUKA
31 OcCHOBBI MOJIEKYJISIPHO-KUHETHYECKOH 9 1 bubmuotexa LTOK
’ TEOPHH https://m.edsoo.ru/7{4 1 bf72
bubmuoteka IIOK
2 \
3.2 OcHoBbI TepMOANHAMHKH 10 1 https:/m.edsoo.ru/7{4 1 bf72
33 ArperaTHble COCTOSIHHS BEILECTBA. 5 bubnuotexa LHOK
] ®da3oBbIe EPEeX0bl https://m.edsoo.ru/7f41bf72
Hroro no pazzeiy 24
Paznmen 4. QJJEKTPOAMHAMMUKA
bubnunotexa IHOK
b i A : hitps://m_edsoo.ru/7f41bf72




49 [MocTosHHEI TeKTpHUecKuii ToK. ToKH B

Bubmotexa HOK

pa3jIMYHbIX cpelax 12 https://m.edsoo.rw/7f41bf72
WToro no paszjgeny 22
Pe3epBHOe BpeMs 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




INOYPOYHOE IIVIAHUPOBAHHUE

10 KJVIACC
KounuecTso uacon JJIeKTPOHHbIE
Ne Jarta uuppoBbie
N N :
sl Tema ypoxa Beero mno%duc.:r:v_m Eﬂs.ﬁ:.—mnz:m HydeHHS | 0GpA3OBATENBHBIC
padoTsi padoTsI pecypebi
Duzuxa — 5
[ _ Suoress 10K
e . . 05.09.2023 | https:/m.edsoo.ru/ff0c32e2
OKpYaIoLIero Mupa
Ponb u MecTo Qusnku B

o (GopMHPOBaHHH COBpeMEHHOM | bubnnotexa LIOK

- Hay4HO! KapTHHBI MHpa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
NpaKkTHYECKOH NesITeJIbHOCTH JII0 e
MexXaHN4ecKoe NBIDKEHHE.

3 OTHOCHTENIEHOCTE MEXaHHYECKOTO I bubnuotexa [IOK
nsukenus. [lepemerienue, cKopocTs, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpeHHe

4 PaBHoMepHoe npsimonuHeiiHoe 1 bubmnotexa HOK
JBIKEHHE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpeHHOE MpsiMoIHHElHOE 1 bubnnorexa LIOK
JBHIKEHHE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBobonHoe nasieHue. Y CKOpeHHe 1 bubmiorexa LIOK
¢BOOOHOTO MaieHUS 21.09.2023 | https://m.edsoo.ru/ff0c39¢cc

¢ | Bexessermnepmme | 1 BiGmorexa LIOK

g 26.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
y | e Susmores 10K
b 1CTEMBLO ' 28.09.2023 | https://m.edsoo.ru/ff0c3be8d
IlepBelii 3akoH HeloToHa

9 Macca tena. Cuna. Ipusnun 1 bubmiorexa [IOK

CyIepIio3sHLUHH CHII. BTopoii 3akoH 03.10.2023 | https:/m.edsoo.ru/ff0c3bed




HeroToHa 1711 MaTepHAIbLHON TOYKH

10 Tpetuii 3akon HeroToHa miis bubauotexa ITOK
MaTepHaJIbHBIX TOUEK 05.10.2023 | hitps://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro Tsarorenns. Cuna

1 e I p i " Bubnuotexa [IOK

e R e 10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
1 Cuna ynpyroctu. 3axon I'yka. Bec bubnuotexa LIOK
- Tejia 12.10.2023 | hitps://m.edsoo.rw/ff0c3el8
Cuna tpenus. Kos HEHT TPEeHHS.
13 Cuna ﬁmn OTHRIIE A:WE_ B W HHU GG TR
AL HRRE. W A 17.10.2023 | https://m.edsoo.ru/fide3f76
Tella B KHAKOCTH HIIH ra3ze
IloctynaTtensHoOe U BpalaTenbHOE

14 NBHKEHHE a0COMIOTHO TBEPIOTO Tea. bubnuotexa LIOK
MowmeHT cunsl. Ilneyo cunbl. YeiaoBus 19.10.2023 | hitps://m.edsoo.ru/fflc41ab
paBHOBECHs TBEPIOTO Tema
HMnynsc MaTepuanbHOil TOUKH,

15 CHCTEMbI MaTEPHAJIbHEBIX TOYEK. bubnuotexa IIOK
Wmnynec cuiibl. 3akoH coXpaHeHHs 24.10.2023 | https://m.edsoo.rw/fflc43d6
HUMnynbca. PeakTHBHOE ABMKEHHE
Pabota u MomiHOCTS CHITEL

16 Kunernueckas sHeprus bubmuotexa LIOK
MartepuanbHoil Touku. Teopema 00 26.10.2023 | hitps://m.edsoo.ru/ff0c4502
H3MEHEHHH KHHETHYECKOH SHEprHH
[NoTenunansHas 3Heprus.

[MoTenunanbHas >Heprus 0

17 b _.“ S ~ \v\: st bubnnotexa LIOK
e OPMEDABADHOM TRMHEEL 07.11.2023 | https://m.edsoo.ru/ff0c461a
[oTenuuanpHas sHeprug Teja BOIN3U
MIOBEPXHOCTH 3eMIH
[NoTeHunanbHbBIe 1 HEMOTEHLHAIBHBIE
cunbi. CBs3p paboTsl

18 Hemnote NEME. X CHJI ¢ H3MEHEHHE B T

R . il 09.11.2023 | https://m.edsoo.ru/ff0c478c

MEXaHHYECKOH SHEPrHU CUCTEMBI TEL
3aKOH COXpaHeHHs MeXaHH4EeCKOH




SHEPruH

—

JlaGopaTopuas pa6ora
«HccnenoBanne cB3M paboThI CHIBI ¢
19 H3MEHEHHEM MEXaHUYECKOH SHepruu
Tejla Ha IPUMepPe PaCTSHKEHHS
€3MHOBOT0 KT'yTa

Koutponshas pa6ora no teme
«Kunemarnka. Jlunamuka. 3akomnn
COXpaHEHUS B MEXaHUKE
OcHoBHbIe Mos0KeHMs MOJIEKYISIPHO-
KHHETH4YecKoii Teopun. BpoyHoBckoe

ABikenne. Muddyszus

21

XapakTep nBIKeHHA U
B3aUMOJEHCTBHS YaCTHUIl BEIECTRA.

[N
]

Monenit cTpoenus rasos, xunkocTeit
U TBEPABIX TelN

Macca monexyn. Konugectro
BelecTsa. [loctosunas ABoranpo

TennoBoe paBHOBecHe. Temmneparypa
1 e¢ uzmepenue. Illkana TeMIiepaTyp
Henscus

Wneansuerii ras 8 MKT. OcHoOBHoOe
paBHeHHe MKT

AbGconrotHas TeMmIlepaTtypa Kak Mepa
CpenHel KHHETHUYEeCKOil SHEepruu
ABH)KEHHS MOJIEKYIl. Y paBHeHHe
Menneneesa-Knaneiipona

27 3axon [lanetoHa. 'a30Bble 3aK0HE]

Jlabopatopuas pa6orta
28 «Hccnenosanue 3aBucuMocTu MEXIy

HapaMeTpaMH COCTOSIHHSA

14.11.2023
Bubnuorexa [JOK
16.11.2023 https://m.edsoo.ru/ff0cdb74
bubnuoreka [IOK
21.11.2023 https://m.edsoo.ru/ff0c4dc?
‘ 23.11.2023

28.11.2023

]

—

30.11.2023
bubmiorexa [JOK
05.12.2023 | https:/m.edsoo.ru/ff0c4fde
Bbu6morteka [IOK
07.12.2023 https://m.edsoo.ru/ff0c51 1e
12.12.2023
19.12.2023




pa3pe;KeHHOro rasay

79 HM3zonpoiieccsl B HaeanbHOM rase H HX bubnuorexa LIOK

- rpauyeckoe mpeacTaBieHHe 21.12.2023 | https:/m.edsoo.ru/ff0c570e
BHayTpennss sHeprus
TEePMOAMHAMHYECKOI CHCTEMEI U

30 crniocodsl e€ n3menenus. Konngecrno bubnuorexa LIOK
TeNJI0Thl H paboTa. BHyTpennsas 26.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHs OHOATOMHOI'O HI€aIbHOTO
rasa

31 Bunsi Tennonepenaun m:m::oamzm oK -

28.12.2023 | https://m.edsoo.ru/ff0c5¢36
Y aenpHas TeII0EMKOCTE BEIIECTRA.
39 Koanyectso Tennors: npu bubnuotexa LIOK
- Terlonepeaaye. AaquabaTHbIN 09.01.2024 | https://m.edsoo.ru/ffdc5¢36
TipoLecc ‘

13 ITepBblii 3aKOH TePMOTHHAMUKH H €10 bubnuortexa [{IOK
NpHMEHEHHE K H30Mpolieccam 11.01.2024 | https:/m.edsoo.ru/ff0cSefc
Heobpatumocts nponeccos B Bubisorexa IOK

= APRpOIE. L P SIRO0R 16.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHKH

35 Hpunuun aefictens u KI1J Tennosoii bu6mioteka IHOK
MalIMHbI 18.01.2024 | https:/m.edsoo.ru/ff0c600a

36 Huxn Kapho 1 ero KI1J{ 23.01.2024

37 DKonorH4yeckue nNpodaeMsl
TEIUIO3HEPT eTHKH 25.01.2024

33 Obobmaronuii ypok «MonekynsapHas bubnuotexa LIOK
dusnka. OCHOBbI TepMOJHHAMHKH» 30.01.2024 | https://m.edsoo.ru/ff0c6938
Kontposnsnas pabota no teme Bt e 0k

39 «Monexynspnas usixa. OcHobr 01.02.2024 | https://m.edsoo.ru/ffdc6a50
TEPMOJHHAMHUKH»

Ko [TapoobpazoBanne u koHmeHCa. bubanoreka IJOK




Vicnapenue u Kunenue 06.02.2024 | hitps://m.edsoo.ru/ff0c63b6
ABCOoIIOTHAsT U OTHOCHTEJIbHAS Bubmiorexa LIOK
4 & ;
ki NMM&EOSW UL EGEI R 08.02.2024 | https://m.edsoo.ru/ff0c64ds
Tépmoe Teno. Kpucramnnueckue u
aMop(QHble Tena. AHH30TPOIHS Bubmotexa LIOK
e R 13.02.2024 | https://m.edsoo.ru/ff0c65f0
kpucTaiisl. CoBpeMeHHble
MaTepHalbl
ITnaBneHue u KpUcTaLIH3AIMS. Bubmiorexa LIOK
4 Y ReIbHA TETUIOTa TIABICHHA. 15.02.2024 | https://m.edsoo.ru/ff0c6708
Cybonumanus
44 VYpa ie TeryIoBoro 6a bubmorexa LIOK
s 20.02.2024 | https://m.edsoo.ru/fi0c6820
OJNeKTpH3aUys Tell. DIeKTpUYeCKuii B mores TIOK
b 3apall. [lsa Buza snekTpHiecKux 22.02.2024 | https://m.edsoo.ru/ff0c6bee
3apsioB
IpoBoaHHKH, JHIIEKTPUKH H BiiGiiiciei, LIDK
s MONYNPOBOHHKH. 3aKOH COXpaHeHHs 27.02.2024 | https://m.edsoo.ru/ff0c6bec
3JIeKTPHYECKOTro 3apsaa
BsaumoneiictBue 3apsinos. 3akoH Bubmorexa TIOK
il Kynona. Towemeit IEKIPHCCRHH 29.02.2024 | https://m.edsoo.ru/ff0c6eed
3apsin T
Hanpsxénnocts snextpuueckoro
48 nosst. IIpunuun cynepnosuiyn bubnuorexa LIOK
IeKTpHYecKHX nosiel. JInauu 05.03.2024 | https://m.edsoo.ru/ff0c6df2
HanpsnDKEHHOCTH
Pabota cun snektpoctaTH4eckoro BrbireE IR
e noxns. oteHuuan. Pasnocts 07.03.2024 | https://m.edsoo.ru/ff0c6f00
HOTEeHIIHAJIOB
50 [IpoBOAHHKH M AHANIEKTPUKH B bubnuoteka LIOK
12.03.2024 | https://m.edsoo.ru/ff0c7018

SJIEKTPOCTAaTHYECKOM IOJIE.




N—.E SJACKTPpHYCSCKasg NPOHHIIAEMOCTE

al

Onextpoémxocts. Konmencatop

14.03.2024

bubnunotexa [IOK
https://m.edsoo.ru/ff0c7126

al

DNEeKTPOEMKOCTE MIOCKOTO
KOHJCHCcaTOopa. JHEpTHs 3apsKEHHOTO
KOHJeHcaTopa

19.03.2024

bubnuotexa ITOK
https:/m.edsoo.ru/ff0c72¢0

53

JlabopatopHas pabota "Usmepenue
31EKTPOEMKOCTH KOHJeHcaTopa"

21.03.2024

Hpunuun neficteus u npuMeHeHne
KOHICHCATOPOB, KOMIUPOBaJILHOI'O
anmapara, CTpyHHOTO MpHHTepa.
DlleKTpocTaTHYecKas 3alHTa.
3aseMIEHHE IeKTPONpHOOPOB

02.04.2024

ONEKTPHYECKHil TOK, YCIOBHS €ro

CyLIECTBOBaHHs. [ 10CTOSHHBIN TOK.
Cuna toka. Hanpsikenne.
Conpotusnenue. 3akon Oma mis
y4YacTKa LienH

04.04.2024

56

HocnenopatensHoe, napaniensHoe,
CMEIaHHOE COoe/IUHEHHE
poBoIHHKOB. JlabopaTopHas pa6ota
«M3y4eHne cMellaHHOro coeuHEeH s
PE3HCTOPOB»

09.04.2024

bubnuoreka IIOK
https://m.edsoo.ru/ff0c 7410

37

Pabota u MomHoOCTE INEKTPUHECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

11.04.2024

Bubnuoteka ITOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa i HONHOH (3aMKHYTOI)
deKTpHieckon neny. Kopotkoe
3aMbikaHue. Jlabopartopuas paGota
«H3mepenne 3/IC HcTouHHKA TOKA 1
€r0 BHYTPEHHETO CONPOTHBICHHS

16.04.2024

Bubnuotexa IIOK
https://m.edsoo.ru/ff0c7ac0

a9

DJeKTPOHHAst IPOBOAHMOCTE TBEPABIX
METAILITOB. 3aBHCUMOCTE
COOPOTUBICHHSA METAJLIOB OT

18.04.2024




TeMmnepatypbl. CBepXnpoBOgUMOCTE ]

60 JMeKTpUYecKHil TOK B BaKyyMe. 1
CBOIiCTBA 37IeKTPOHHBIX MYYKOB 23.04.2024
TonynpoBoaHuKH, UX coGCTBeHHAT U

61 IpHMecHas mpoBoauMocTh. CBolicTBa 1 bubnuorexa LIOK
p—~n-nepexoja. 25.04.2024 | https:/m.edsoo.rw/ff0c84ae
HonynposoaxukoBsie npuboper
3nexTpuyecKHii TOK B pacTBOpax u

62 paciiaBax 3JeKTPOIHTOB. 1 bubmuorexa LIOK

- DJIeKTpONHTHYECKAs HHCCOLHALIUAL. 30.04.2024 | https://m.edsoo.ru/ff0c82ba

DNneKTpoIn3
DIIeKTPHYECKHI TOK B ra3ax.

63 CaMocTosiTeNnbHbIH U 1 bubmuorexa [IOK
HECaMOCTOSTENbHBIN pa3psj. 07.05.2024 | https://m.edsoo.r/ff0c84ae
Modams. [liasMa ‘
OneKkTpHYecKHe NpUGOpPHI U

64 YCTPOICTBa H HX MpaKTHYECKOe 1 bubnuorexa I{OK
npumMenenue. [IpaBuia rexauku 14.05.2024 | https:/m.edsoo.ru/ff0c86fc
Oe3omacHOCTH
O6obmarounii ypox bubnuorexa LIOK

65 P 1
«DIIEKTPOIHHAMHKAY 16.05.2024 | https://m.edsoo.ru/ff)c88be
Kontponenas pa6ota no teme

66 «DnekTpoctaTrka. ITocToSHHBIH 1 bubnuorexa LIOK
3JIeKTpuYecKuil Tok. Toku B 21.05.2024 | hitps://m.edsoo.ru/ff0c8a8a
pasinMYHBIX cpenax»

67 Pesepsnsiii ypok. KontponsHas 1 bubmnoteka LIOK
pabota no TemMe "DiekTpogHHaMHKa" 23.05.2024 | https://m.edsoo.ru/ff0c8c56

63 PesepeHetii ypok. O6o6imaromuii ypok | bubnuorexa [IOK
no temaM 10 kacca 27.05.2024 | https:/m.edsoo.ru/ff0c8f6¢

OBHLIEE KOJIMYECTBO YACOB 10
| TIPOTPAMME e




YUYEBHO-METOJUYECKOE OBEC
OBPA3OBATEJBHOTO IMPOLECC:
OBS3ATEJIbHBIE YUEBHBIE MAT
* Puzmika, 10 knace/ Maxumes I.9., byx
penakumei [lappentresoit H.A., Axiron
«IIpocsernienues

®@wusuka 10 xnace I',51. Msxumies, B.B. By
"[IpocBemenue"

)

METOJUYECKHUE MATEPHAJIBI |
Iporpamma kypca Qusuku mis 10—11 ki
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YMK «Dusuka. 10 knace. Ba3ossrii YpOB
1. ®usuka. 10 krace. Ba3oBslit ypoBews. |
npunoxenueM (aBrop B. A. Kacesnos).

[

2. @usuka. 10 kace. Bazosiii yposens. Meto

A. KacpsHOB).
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EPUAJIBI TJISI YYEHUKA
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xoBLeB, H.H.Corckuii uzgarenscrso
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accoB. ba3oBselii ypoBeHs (aBTop B.

CHbBY
YueOHHK C 3JIeKTPOHHBIM

AUYecKoe mocodue (aBTop B.

3. ®usuka. 10—11 knaccsl. Basoslit ypoBeHb. Tetpane s nabopaTopHbIX
pabort (aBTopsl B. A. KacesaHos, B. A. Koposun).

4. ®usnka. 10—11 kmaccel. BazoBbIii ypoBeHb. KommuiekT tetpaneit ms

KOHTPONBHEIX pabort (aBrop B. A. Kacksan

OB)

5. ®usuka. 10 knace. TunakTudeckue KapTO4Ku-3aaHus (aBTOpEI M. A.

Ymakos, K. M. Viakos).

YMK «Pusuka. 11 knace. ba3oBsiii YPOBEHB)»
1. @usuka. 11 xnace. Ba3oblii yposens. YueOHHK ¢ JIEKTPOHHBIM

npunoxenuem (aBrop B. A. KacesaHos).

2. Dusuka. 11 xnacc. Ba3oBslit ypoBens. MeTomnueckoe mocobue (aBTOp B.

A. KacbsHOB).

3. ®uzuxa. 10—11 xmaccer. ba3osbii ypo
pabor (aBTops! B. A. KacbaHos, B. A. Koj
4. ®uzuxa. 10—11 xnaccel. Baszosbiii ypo
KOHTPONBHBIX PaboT (aBTOpsl B. A. Kachs
5. @uspka. 11 kmace. Jlufaktaaeckue Kap
Ymaxos, K. M. Viakos).

IU®POBLIE OBPA3BOBATEJILHBLIE
HUHTEPHET

1 http://nsportal.ru - counansHas cets pa6d
2 http://markx.narod.ru/pic/ - ¢usuka B m

3 http://festival. 1september.ru/articles/ - ¢
«OTKpPBITBIH YPOK».

4 http://'www fizika.ru/ - caift nns yuurene

5 http://www.physics.ru/ - maTepuansi mo
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CCTHUBAJIb NEOATOTHYECKHX HUOEH
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puzuke.




6 www . ege .edu.ru - uH(popManuoHHsIi mopran EI.
7 http :// school - collection . edu . ru / - auHas kojutexuus LIOPos







