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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom deaepanbHOil pabodeil MporpaMMbl BOCTIHTAHHS |
KOHIIETIIIUUA TIpenoJiaBanusl yuyeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aUAX Poccuiickon Oenepanuu, PEATU3YIOLINX OCHOBHBIE
o0Opa3oBaTrebHbIE MPOTPAMMBI.

Conepxkanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
oOy4eHHH UX (PU3MKEe Ha 0A30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusim OI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKe YYHUTHIBAET HEOOXOIUMOCTh PEATU3AINH MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTECTBEHHO-HAyYHBIMH Y4Ye€OHBIMH mpeameTamu. B Hel
OTIPEENSIIOTCS OCHOBHBIE LEIM M3YyYEeHHs] (PU3UKU HA YPOBHE CPEIHEro OOILEro
oOpa3oBaHUs, TUIAHUPYEMbIC PE3yJbTaThl OCBOCHHS Kypca (PU3WKH: TUYHOCTHEIE,
MeTarnpeIMeTHbIC, MpeIMEeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e INITAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (PU3HKU Ha 0A30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThl O rojamM 00yUYeHUs;

e cojiepkaHue yueOHoro npeamera « Du3nkay mno rojgaM 00ydeHusl.

du3zrka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyNas B
KayecTBE y4eOHOI0 MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHH 00 OKpyskaroriem mupe. IIKompHBIN Kypc GU3UKH — CHCTEMOOOPa3yIOMniA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢uszmyeckoir reorpadueir u actpoHomued. Mcnosb30oBaHME W AKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHWM  OMNpeAeNseT XapakTep W pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJNOTMM B cdepe HSHEPreTuKku, TPaHCIOpTa, OCBOCHUS
KOCMOCA, TIOJIyYEHHUSI HOBBIX MATEpPHUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3ydyenne ¢u3MKu BHOCHUT OCHOBHOW BKIJIaJ B (DOPMHUPOBAHHME ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronmxcs, B (OPMUpPOBAHUE YMEHHU MPUMEHSTH
HAYYHBIN METO]I MO3HAHUS NP BHITIOJIHEHUHU UMU YYEOHBIX HCCIICIOBAaHUM.

B ocHOBYy kypca ¢usukud jsi ypOBHS CpEeAHEro o0OIero oodpa3oBaHUs
MOJIOKEH PAJl HUJEH, KOTOphle MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
IOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTHUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Hoesn eenmepanuzayuu. B CcOOTBETCTBUU C HEW Marepual Kypca (QHU3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBISeTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanmzanus mnpeanojaraeT HCHOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHAaNa (U3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTHEeM OOLIECTBAa, a Takke C  MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U SKOJIOTMYECKUMHU MTPOOIEMaAMHU.

Hoes  npuxnaomou  manpasnennocmu. Kypc ¢Gu3uku — mpenmnosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocusayuu peanusyeTcss MOCPEACTBOM BBEACHHUS SJIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX 3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKUW M TEXHOJOTUH, a TakKe OOCYXKIeHUs
po0JIeM pallMOHATBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€301MacHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (U3MKM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus SBISIOTCS (u3MUeckue Tteopur ((popMUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PUZUYECKON TECOPUH, POIU (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TPaHUIAX
OPUMEHUMOCTH TEOpPUHM, i1 OIKCAaHUA €CTECTBEHHO-HAy4HBIX SIBJICHUUA U
MIPOIIECCOB).

CHUCTeMHO-AESTENbHOCTHBIN TOJX0/I B Kypce (DU3UKU pean3yeTcsl MpPexe
BCEro 3a CUET OpraHu3alyy SKCHEPUMEHTAIBHOU AESITEbHOCTH O00YYaroluXCsl.
Jns Ga3oBoro ypoBHA Kypca (QU3MKA — 3TO HCMOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpaTOpHBIX padoT,
KOTOpbIE B Mporpamme 1o ¢usznke oObeTUHEHBI B OOIIMI CMHCOK YYEHHUYECKUX
pakTUYeCKUX paboT. BbiAenieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKaAMHU
00pa30BaTeIbHOrO IMpolecca MCXOAs U3 OCOOEHHOCTEH IUTAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpm 3TOM oOecrneunBaeTcsi OBJAJCHUE
OOy4YarOMIMMHUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHHUsI, HUCCIEIOBaHUS
3aBUCUMOCTEM (PUM3MYECKUX BEJIMYMH M TOCTAaHOBKY OIIBITOB IO MPOBEPKE
IIPEI0KEHHBIX TUITOTES.

bonbiioe BHHMaHME YAENSETCS PEIICHUIO PAcCYETHBIX M KayeCTBEHHBIX
3amay. [Ipu 3TOM a1 pacu€THBIX 3aa4 MPUOPUTETOM SIBISIIOTCA 3aJa4d C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaKk U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OOBbsSICHEHUE MpPOTEKaHUsl (U3UYECKUX SBJICHUN U TPOILIECCOB B OKpYKarOUIEH
KU3HH, TpeOyromue BhIOOpa (HU3UYECKON MOJENH JUIsi CUTyalluu TMPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k maTepualbHO-
TEXHUYECKOMY oOecreueHnto ydeOHOro mporecca 0a30BbId YpOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (U3WKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HeoOXxoauMoe J1abopaTopHOe OO0OpYAOBaHHME JMJIS BBIMOJHEHUS YKa3aHHBIX B
nporpamMmme o (U3UKe YUCHHUUECKUX MPAKTUUYECKUX Pa0dOT M JEMOHCTPAIMOHHOE
000Opy10BaHUE.

JlemoHCcTpaninoHHoe o0OopyaoBaHue (QopMUpYyeTcss B COOTBETCTBUU C
OPUHITUIIOM MHWHHUMAJIBHON  JOCTaTOYHOCTH M 00ECIIEUYMBAET TIOCTAaHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpPAIUNA IS
WCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBIEHWW W  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000py/OBaHHE Jisi YYEHHYECKHUX MPAKTHUUECKUX paldoT
dbopmupyeTcss B BHUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TeMaThuyecKue KOMILIEKTHI
7a00paToOpHOTO OOOPY/IOBAHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
MCIOJIb30BAaHUU AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMU LIEJISIMU U3yYEHHS (PU3UKHU B 001IEM OOpA30BAHUM SIBISIIOTCSA:

e popMupoBaHHE UWHTEpPECa M CTPEMJICHHS OOYydYalomMXCSd K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, Pa3BUTUE HX HWHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUSA M (popMmHupoBaHHE
MCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yYeHHs] OCHOB
CTpOEHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DH3UKH;

e popMupoBaHME YMEHHA OOBICHATH SBICHUS C  HMCIOJb30BAaHUEM
dbu3nUecKrX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMUpOBaHUE TPEACTABICHUM O pOJNU (PUMKHU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne 3TUX Lejed o0ecreuynBaeTcs PEIlICHUEM CIEAYIOMMUX 3a/1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETo 001Iero 0opa3oBaHus:



e IPUOOpPETEHNE CUCTEMBI 3HAHUHN 00 O0IMMX (U3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUSX, BKIIOYAs MEXAHHUKY, MOJEKYSPHYIO (PU3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKHU;

e popMUpOBaHME YMEHHH TNPUMEHSTh TEOPETUYECKUE 3HAHWUS IS
0oObsiCHeHUsSI (PU3WYECKUX SBJIEHUW B TPUPOAEC U Uil TNPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM XKU3HU;

¢ OCBOEHHE CIIOCOOOB PEIICHMS PA3NIMYHBIX 337a4 C SBHO 3aJaHHOU
dusnueckoii MOJENbI0, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSTEILHOE
co3ganue Gu3NUecKo MOJEIH, aJIEKBAaTHON YCIOBHSIM 3a]1a4H;

e MOHMMaHHWE (PU3UYECKUX OCHOB M TIPUHIIUIIOB JACHCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

¢ OBJIQZICHUE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TPOBEACHHUS
bU3UYECKUX HKCIEPUMEHTOB, aHajlu3a M HHTEpHpeTanuu UHOOpMaINH,
ONpEIENIeHHS JOCTOBEPHOCTHU MOITYYEHHOTO PE3YyJIbTATa;

e CO3[IJaHUE YCJIOBUM MUI PA3BUTUS YMEHHUW HPOECKTHO-HCCIENOBATEIILCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha wmsyuenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIero
oOpazoBanus otBoauTcst 102 yacoB: B 10 kiacce — 68 vyacoB (2 yaca B HEJIEIO), B
11 xnacce — 34 gacoB (1 yac B Hezen0).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepeyeHb JaOOpaTOPHBIX W
MPAKTUYECKUX paboOT sBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JeNaeT BBIOOD
MpOBEJIEHUs J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEM 00yJaroIUXCs.



COILEPKXAHUE OBYYEHUA
10 KUIACC

Pasznesn 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®usnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUS OKPYIKAIOIIETO
Mupa. Ponb DdKCnepuMeHTa M TEOpUM B MPOLECCE TIO3HAHUA MPUPOJBL.
OKCHEpUMEHT B (PUBHKE.

MopenupoBanue (U3MYECKUX SBICHUN W TporeccoB. HayuyHbie THUMOTE3HI.
®dusnueckre 3aKOHbl U Teopuu. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Pons m mMecTto Qu3zuku B POpMUpPOBAaHMU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple U UU(PPOBBIE H3MEPHUTEIbHbIE NPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABvKeHHEe. OTHOCUTEIBHOCTh MEXAHMUECKOTO JBIKCHHUS.
Cucrema otcué€ra. TpaekTopusi.

[lepemenienue, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MaTepuaJbHOM TOUYKH, UX MPOEKIIMU HA OCU CHUCTEMbI KOOpAUHAT.
CroxeHue TepeMeIIeHni U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpEHHOE MpsSIMOJIMHENHHOe BrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NyTH U TepeMelICHUs
MaTepuaibHONW TOYKHA OT BPEMEHHU.

CBoOoHOE TIasieHHne. Y CKOPEHHE CBOOOIHOTO TaACHUS.

KpuBonunennoe  nBuwxkeHue. JIBUKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPYHOCTH C ITOCTOSHHOM 0 MOJAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTsk. [lepron u wacrora obparienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIAOMETP,
JIBJKCHUE CHAPSIOB, LICTTHbIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK
JIBHKCHUSL.

[IpeoOpa3zoBanue TBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxeHus: Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaCHHUS.

Hanpagnenune ckopocTu Ipu ABM>KEHUH IO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yyeHne HEpaBHOMEPHOTO ABUKEHUS C LEIBIO ONPENCIICHUsS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY NyTAMH, IPOHJICHHBIMU TEJIOM 34
MOCJICIOBATELHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3ydenne nBUXKEHUS MIapyKa B BI3KOU JKUIKOCTH.

N3ydenne nBuxeHus Teina, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensHOCcTH  ['anmmnes.  IlepBeiii  3akoH  Hbrotona.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuwi. Bropoit 3akon HeroToHa
JUISl MaTepuagbHON TOUKU. TpeTuii 3akoH HbloTOHA 711 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cunma Tspkectu. IlepBas kocMmuyeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoJib>keHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs] CKOJIBKEHHsI U cuia TpeHus nmokos. KoaddurmeHnt tpenus.
Cuiia cOnpOTUBIIEHUS MPH IBUKEHUH TEJa B )KUJIKOCTH WM rase.

[TocTtynarenbHOE U BpallaTeIbHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauieHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOIUINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOJENCTBYOIINX

Ten. Bropoii 3akoH HeroToHA.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIvH.

HesecomocTts. Bec tena npu yCKOpEHHOM MOABEME U NAJICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBeCcUs TBEPAOTro Tea. Bubl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3ydenne neuxeHust Opycka no HAKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CWJI YINPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT X JeopMarium.

HccnenoBanue yclOBHM pPaBHOBECHS TBEPAOTO TeENA, MMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axkouvt coxpanenusn é mexanuke

Nmnynbc MartepuanibHOM TOYKU (Tena), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiibl U1 HU3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTtuBHOE IBUKEHME.

Pa6ora cusnbl. MOIHOCTH CHIIHL.

Kunerndeckass 3Heprusi MaTepuHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW SHEPTUU.

[TorenuuanbHas SHEprus. [TorenuuanbHas SHEprug YIpyro
nepopMupoBaHHOM  mpyxkuHbl. [loTeHuuanbHas 3Heprust Tena  BOJIM3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHUManbHBIE W HENOTEHUUAJIbHBIE  CHJIBL CBsi3b  paboOTHI
HETIOTCHIUAIBHBIX CHJI C M3MEHCHHUEM MEXAHUYECKOW HSHEPruUd CHUCTEMBI Tell.
3aKOH COXpPAHEHHUSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs

uMIyJibca. PeaktuBHoe

JIBUKEHHUE.

[lepexon MOTeHIIMAEHOM YHEPTUU B KHHETUUECKYIO 1 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopusie pabomol

N3yuenue abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

UccnenoBanue cBA3u pabOTHI CUJIbI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha IIPUMEpE PACTSKEHHS] PE3UHOBOTO KTy Ta.

Pasznen 3. MousiekysipHast u3NKa 1 TEPMOJAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep IBUXKEHUS U
B3aWMOJICMCTBUSI YacTUI] BellecTBA. MoJaenu CTpPOEHUsS Ta30B, KXUJIKOCTEU H
TBEPJIBIX TEI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemectBa. [ToctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmnepatypa u e€ uaMmepenue. lllkana Temmnepatyp
Llenbcus.



Mopgens  upeanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJACATHHOTO raza. AOCOJIIOTHAs TeMmIlepaTypa Kak Mepa
CpeoHEel KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temrepatyp KenbBuHa. 1'a30Bbie 3aKkOHBI. YpaBHeHHEe MenaeneeBa—KiranepoHa.
3akoH JlanbroHa. M30mponecchl B HICAIBHOM Tra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BeliecTBa. ['paduueckoe mpeAcTaBIEHUE H3OIMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKA3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OnbiTel 0 U GY3UH KUAKOCTEN U

razoB. Mojiesab OpOyHOBCKOTO JBUKECHMUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, WILTIOCTPUPYIOIIasi IPUPOy AaBICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIUME YPAaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBIICHUS M TEMIIEPATypPhl BO3IyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXTY [MapaMeTPaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonunamuueckas cucteMa. BHYTpeHHsIT 3HEpPrusi TEPMOAMHAMUYECKON
CUCTEMBI U CcIIOco0bI €€ n3MeHenus. KoamdecTBo TeroTel U pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEAJBbHOrO  rasa. Buasl  Temonepenavu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCeHHE. Y eibHas TEII0EMKOCTh BEIIECTRA.
KonuuecTBo TEIIOTH NpH TeIUionepeaye.

[Tonsitue 006 aamabatHOoM mporiecce. I[lepBhii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMHUKHU K H3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoanHamuku. HeoOpaTumocTh MHpPOLIECCOB B MPUPO/IE.

TemnoBble MamuHbl. [IpUHIUITBI AEHCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpa3zoBanus sSHepruv B TEIUIOBbIX MaimuHax. KoadduimeHnt mnose3Horo
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero kosd@uuuUeHT moJIe3HOTO
JNEUCTBUA. DKOJIOTMYECKUE TPOOIEMBbI TEMI0IHEPTETHKHY.



TexHuyeckre yCTPONCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUTIKM TIOJ NIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue d(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUACOIEMOHCTPAIINS).

N3meHeHue BHyTpEeHHEH SHEprun (TeMIiepaTypbl) Teja IpH Terionepeaye.

OnpIT MO anuabaTHOMY pACHIUPEHHUIO BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATENS BHYTPEHHETO CrOPaHUS, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Acpecammusie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumenune. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BIIAXKHOCTh BO3Ayxa. HachllleHHbIM map. YenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOIUs CBOMCTB
kpuctaimioB. Kuakue xkpucraiibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTayui3anus. Y aelbHas TerioTa miasienus. CyOaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUaJoOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TIAPOB.

Kurnienune npu noHn’eHHOM

naiaeHuu. CriocoObl U3MepeHus

BJIQYKHOCTH.

Habmroienue HarpeBaHus ¥ IJIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpauusi KpUCTaIOB.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pasznen 4. JiaekTpoguHAMHUKA
Tema 1. Inekmpocmamuka
OneKkTpu3anms Tel. OJEKTPUYECKH 3apsan. [[Ba BHIa SIEKTPUYECKHX
3apsaa0B. IIpOBOAHUKH, AMAIIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblid SIE€KTPUYECKUI 3apsi/l.
Onekrpuueckoe noje. Hanpspk€HHOCTE anekTpudeckoro nois. [Ipuaiun



CYHEPIIO3ULAN DIJIEKTPUYECKUX MOJeH. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOTO
IOJISL.

PaGora cun  oanekrpocratudeckoro  mnojis.  Ilotennuan.  PasHocTh
NOTEHINAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATHYECKOM IIOJIE.
JlnanexTpryeckas MpOHULIAEMOCTb.

OnexktpoémkocTh. KonaeHcaTop. DneKTpoEMKOCTh INIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJIEHHE JIIEKTPONpHOOpPOB,
KOHJICHCATOpP, KOMPOBAJIBHBIN alapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIAI 1ENCTBUSA

anekTpometrpa. Bzaumonericteue

HAa’JICKTPU30BAaHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM

noJie. DJIEKTPOCTaTHYECKas 3alluTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUJIOCKOTO KOHJEHCaTopa OT IUIOLIAIn
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOH/IEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DIJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 114 ydacTka LEeTu.

DNEKTPUYECKOE CONPOTHUBIICHUE. Y IEJIBHOE CONPOTUBIEHUE BELIECTBA.
IlocnenoBarenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PabGora oanektpuueckoro Toka. 3akoH JDxoyns—Jlenuna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DneKTpoABMKYLIas Cujla U BHYTPEHHEE CONIPOTUBIIEHNE HCTOYHHUKA TOKA.
3axon Oma 15 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. Kopotkoe 3ambIkaHue.

DONeKTpoHHass  MNPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCHUMOCTH
COIPOTHUBJIEHUS] METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TomypoBOIHUKH. CobOcTBeHHas 151 [IPUMECHAasI IIPOBOANUMOCTD
NoJIypoBOJHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUM TOK B  pacTBOpax M  pacijaBax  dAICKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DneKTpudeckuii TOK B ra3zax. CaMOCTOSITEIBbHBIA M HECAMOCTOSTEIbHbIN
pazpsaa. Monnus. [Lnazma.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOEC MPUMEHEHHE: amIepMerp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpEBATENIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN TUO/, FalbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HApPSHKEHUSL.

3aBUCUMOCTH CONPOTHUBIICHUS IIWJIMHAPUUECKUX MMPOBOJHUKOB OT JJIMHBI,
IUJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS U MaTepuaa.

CwmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipsmoe w3MepeHne dIeKTpOABMXKYyIIEH cuibl. KopoTkoe 3ambIKaHue
rajJbBaHUYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBJIEHUS.

3aBUCUMOCTH CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBou pa3psa U MpOBOAUMOCTb

BO31yxa. OJHOCTOPOHHSSI IPOBOJIUMOCTD

IM0A.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3ydenne cMEmaHHOro COEIMHEHUS PE3UCTOPOB.

N3MepeHne 37eKTPOJBIKYILEH CHIIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGnronenue smektposmsa.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 Kiacce ocymiecTBISIETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMOJ0THH, XUMHUH, TeoTpadun U TEXHOJIOTHH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HaKkT, rumnores3a, (uanyeckas BeEIMYMHA, 3aKOH,
TeOpHsl, HAOMIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHWH, JWHEHHas QyHKIUSA,
napabosna, runepboiia, UX rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocusa: mexanuueckoe IBIKEHHE B KUBOM mpupone, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHJBI TEIUIONEpEaun, TEIIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U



ra3oB, JJEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajabBaHUKA.

l'eocpaghus: BIaAXXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHHE ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4ET TpPEHUS] B TEXHUKE, MOJIIUIHUKYA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHETO
CropaHusi, mapoBas TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YEHUsS] COBPEMEHHBIX MAaTE€pUajioB, B TOM UYHCIE€ HAHOMAaTepualioB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3aIlNUTA, 3a3€MJICHUE JJIEKTPONpPHOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DieKTpoguHAMMKA

Tema 3. Macnummnoe noe. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE  MarHuTHL.  B3auMonelcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuWHaykKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX TOJiek. JINHMKM MarHUTHOM WHAYKIWU. KapTuHa JIWMHWIA MarHUTHOU
VMHIYKIWH TOJISI TOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TIPOBOJIHMKA C TOKOM. KapTuHa JMHUNA WHIYKUIHAU
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO MPOBOJHUWKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaeiicTBre NpoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOAyJb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBJIeHHE. J[BUKEHUE 3apsKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM mnoJjie. Pabota cumsl Jlopenna.

SIBneHne DIIEKTPOMAarHUTHOM WHAYKIMH. [lOTOK BEKkTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYIIAA CHJIA WHAYKUWHA. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuuu @apazes.

BuxpeBoe nsnekTpudeckoe moje. DIEKTPOABMKYIIAS CHJIA WHAYKUAH B
MIPOBOJTHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MArHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJBIKYIIAS — CHIIA
CaMOUHAYKIIHH.

OHeprus MAarHUTHOTO TIOJs KaTylIKH C

TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: IOCTOSHHBIE
MArHUThl, JJIEKTPOMArHUTHI, JSJICKTPOABUIATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre n1ByX NpOBOJHUKOB C

TokoM. Cuna Amrepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBNEeHHE 2IEKTPOMATHUTHOW UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTb JJICKTPOABIKYILIECH CHIIbI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHYKIIUU.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU ¢ TOKOM.

HccnenoBanue AelcTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS JIEKTPOMATHUTHON HHAYKIIHH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKMpPOMAZHUMHbIE KONE€0AHUS

KonebGarenbHass  cucrema.  CBOOOJHBIE  MEXaHHWYECKHE  KojeOaHUS.
["apmonunyeckue konedanud. Ilepuon, vacrora, ammiutyaa U ¢asza KojaeOaHHi.
[Ipy>XMHHBIN MasgTHUK. MaTeMaTH4eCKUi MasTHUK. YPaBHEHUE TapMOHHYECKHUX
kose6anwmii. [IpeBpareHne sHEPTruu MpyU raPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiit  koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJICATIbHOM KOJeOaTelbHOM KOHTYype. AHAIOTHs MEXAY MEXaHUYECKUMHU MU
AJIEKTPOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHs
HHEPTUU B UJI€ATBHOM KO0JIE0ATEILHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarouux KojeOaHusX. BeIHYXI€HHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyKIeHHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

Ilepemennpiii  TOK. CUHYyCOMAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JICMCTBYIOLIEE 3HAYEHUE CHJIbI TOKAa U
HaIpsKEHHUS.

Tpauchopmarop. IIpousBoacTBo, nepenaya U MOTPEOICHUE AIEKTPUIECKON
DHEPrur. DKOJOTMYECKHE PUCKU IIPHU MPOU3BOJACTBE IEKTposHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPI U B IOBCETHEBHOM HKU3HMU.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYCCKUHI
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, IMHUH dJIEKTpOIIepeay.

Ilemoncmpayuu

WccnenoBanue mapaMeTpoB KoJjeOaTelbHOW CHCTeMbl (MIPY>KUHHBIA WU
MaTEeMaTUYECKUN MasITHUK).



Habmronenue 3aryxaromux KojieOaHUM.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSDKEHUS OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mocnenoBaTeNbHOM —COCIMHEHUM PE3UCTOpa, KaTYIIKU
WHIyKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUYU AIEKTPONEpEAaUuH.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

HccnenoBanne 3aBUCUMOCTH NEPUOIA MaJbIX KOJIEOAHUIN rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne TMEepeMEHHOr0 TOKa B LEMM M3 MOCIEI0BATEIbHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE G0JIHbL

MexaHuueckue BOJHBI, yCioBHUsL pacmpoctpaneHus. llepuwoa. CkopocTb
pacrpocTpaHeHuss W JuiMHA BoJiHBL. [lomepeuHble W MOPOJOJILHBIE BOJHBI.
HuTtepdepenius u udpaxius MEeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI M3YyUYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarHutHoi BoaHe. CBoOiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEIOMIICHHUE, MOsSpu3anus, Tudpaxius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 7E€KTPOMAarHUTHBIX BOJIH. [IprMeHeHHne 3NEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBs3U u TEJIECBUICHUS.

Pannonokauusi.  DIEKTPOMArHUTHOE  3arpsi3HEHUE

OKpY>KarOLIEN CPEBI.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTpPa3ByKOBas JUArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MMOMEPEUHBIX U MPOJA0IBHBIX BOJH.

KoneoG:mromeecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue orpaykeHust 1 IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsizu TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYIOU U
YaCTOTOM KOJIEOAHMIA.



UccnenoBanne  CBOMCTB ~ DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)KECHHUE,
peIOMJICHUE, TTOJSIpU3aIs, Tudpakius, HHTepHepeHITH.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsMoinHENHHOE pacIpoOCTpaHEHUE CBETa B
onHopoHou cpeae. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxeHnue cBeta. 3akOHbI OoTpakeHusi cera. [locTpoenune n3zoOpakeHUui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MTPEIOMIIEHUS CBETA. AOCOIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yrosl IOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro ceera. LIBer.

ColOuparompie H pacceuBarolmude JuH3bBL. ToHKas JuH3a. DOOKycHOe
paccTosTHUE W ONTHYECKas cujla TOHKOM JuH3bL. [locTpoeHue wm3o0pakeHuil B
coOuparolux M paccenBarouux jJuH3ax. GopMmysa TOHKOW JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEp(PEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuust cBeta. [JudpaxkinumonHas pemérka. YciaoBue HaOMOAECHUSA
[NIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHuyeckre yCTpOWCTBA W MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyIna,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonHEHOE pPacHpOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOWCTB N300pakKeHUI B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONA.

Habmronenune nunrepdepeHu

ceera. Habmoaenue nudpaxkuuu

CBETA.

Habmronenne nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO

IPU3MBL.

[Tomydenune ciekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PEIIETKY.

HabGnronenue nosnsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol



N3mepenue nokaszaress NpesioMIICHUS CTEKIIA.
UccnenoBanne cBONCTB N300paskeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBHON TEOPHH OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCMYECKOM  MexaHukd.  [locrymarts
CIICIIMAJILHOW TEOPUM OTHOCUTEJIILHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTHU
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHLHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHU M COKpAILCHUE
JUTAHBI.
DHEprus U UMNYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChl ¢ SHCpFHGﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUIbI. 9H€pFI/I$I
IIOKOA.

Pasznen 7. KBantoBast pusuka

Tema 1. Inemenmovl K6AHMOBOU ONMUKU

®otonbl. ®opmyna [1nanka cBs3U SHEPTHH (POTOHA C €r0 YACTOTOMW. DHEPrust
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororddexra. Onbitel A. I'. CTosmeroBa. 3aK0HBI
dboroaddekra. YpapHenue DuHmTeHa s hororddexra. «KpacHas rpanuiay
dboTorddexra.

HaBneame cBera. Omweiter  I1.  H.

JlebeneBa. XuMuueckoe JEHCTBUE CBETA.

Texnuueckne yCTpOMCTBA W MpPAKTUYECKOE MpUMEHEHUe: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHas: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®oT03(PheKT Ha yCTAaHOBKE C ITMHKOBOM

macTrHou. McecieroBanye 3aKOHOB BHEIITHETO

doTodrddekra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHHio 0 -4acTHII.
[InanerapHas wmopens aroma. [loctynatel bopa. M3nmyuenne u moryionmeHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp YPOBHEW 3HEPIrUU aTOMa BOJIOPOJA.

BosnoBble cBolicTBa yactull. Bomusl ne bpoisa. KopnyckyisipHO-BOITHOBOM
JyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YECHHUE.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CHEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJHbI

nasepa.

Habmroienue TuHEeRYaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

Habmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOCHUS sAnpa. OTKpbITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paaroakTUBHOro wu3nydeHus. CBolictBa anbga-, Oera-, TramMma-u3Iy4YeHUs.
Biusinue paaAnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa W HeWTpoHa. HykmonHas monens siapa IelizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormnsbl.

Anbda-pacnaa. OIEKTPOHHBIM U TO3WUTPOHHBIM Oera-pacnaa. [amma-
U3JIly4eHue. 3aKOH paJuOaKTUBHOIO pacnaja.

DOHeprusi CBsI3W HYKIOHOB B sijpe. Snepubie cuibl. [ledekT macch

anpa. Slnepusie peakuuu. JleneHue u CUHTE3 sIep.

Anepnsiit peaktop. Tepmosinepubiit cunTe3. [IpobOiieMbl U MEPCHEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJIOTHUECKUE ACTIEKTHI SIIEPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metoabl HAOIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIE B3auMOIeicTBUS. EMUHCTBO u3nueckoii KapTUHBI MUDA.

TexHu4yeckre yCTpOWCTBa U MPAKTUUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMmepa
Busnbcona, siaepHblil peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanne TpekoB 4yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

Otanbl pa3BUTHS aCTPOHOMHUHM. [IpuKitanHOe 1 MEUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3BEé3gHOoro HeOa. Co3Besmus, sipkue 3BE3NBI, TUIAHETHI, WX BHUIANMOC
JBH)KCHUE.

ConHeuHas cucrema.

Connue. ConnewyHass akTUBHOCTh. Mcrounuk sHepruu CoyiHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. JlMarpamma «CHEKTpPaJbHBIA KJacC —
CBETUMOCTBY». 3BE3bl TIJIaBHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3]] TVIABHOW NOCJIEA0BATENBLHOCTU. BHYTpeHHEE CTpoeHuE



3B&3/1. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKIACHUHN U 3Bosonnu ConHua u
3BE3/1. DTambl )KM3HU 3BE3].

Mueunsiii [Tyte — nHama [Manaktuka. Ilonoxxenune u nBukenue CoJiHIIA B
["amakTuke. Tunsl ranakTuk. PaguorasakTuku U kBasapsl. YEpHBIE ABIPHI B SApax
raJaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3IIyYEHHUE.

Macmrabnast CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménnbie po0IeMbl
aACTPOHOMMH.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCTOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIs1 OTpeIeTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOro MOJyIIapys U IPKUE 3BE3/bI.

Habnronenus B treneckon JlyHsl, uianet, Mieunoro I1yTu.

O6o001maomee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMUH B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIEHON M ATHYECKOU cepax JAesTENHbHOCTH YeIOBEKa, POJIh U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOUW KapTUHE MUpPA, POJIb (PU3NYECKOI Teopuu
B (opMUpOBaHMM MPEACTABICHUN O (PU3NUECKON KapTUHE MHpPa, MECTO
bu3nYecKor KapTUHBI MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEICTaBJICHUH O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocymiecTBiIsieTcs €
Y4ETOM COJACPKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTEeMAaTHKH,
OHOJIOTMHU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUE, HAay4HbIH (akT, rumores3a, (u3MyUecKass BEIUYMHA, 3aKOH,
TeOopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEb, U3MEPECHHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPhl U HMX NPOEKLIHWH HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIMH, MPU3HAKK TOA00USI TPEYTOJbLHUKOB,
onpeieNIeHne MIOMAaU MIOCKUX GUryp u oobéma Tel.

buonocus: »nexkTpuyueckue SBICHHUS B JKMBOW TPHUPOJE, KoJjeOaTelbHbIe
JIBW)KCHUS B )KUBOU NPUPOJE, ONTUUYECKHUE SIBJICHUS B KUBOW MPUPOAE, ICUCTBUE
paauanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJ, KpUCTAILNTMYECKAsi CTPYKTYpa TBEPABIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMUECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJIu3.



leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3ajJie)Kd MAarHUTHBIX PV,
dboToCHEMKA 3eMHOM TTOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICEHUH.

Texnonocusa: INHWHWUW DIIEKTPOIEpenad, TEHEpPaTOp IMEPEeMEHHOr0 TOKa,
ANEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBU-meub, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU

OcBoenne ydeOHoro mpenMera «®Pusmka» Ha YPOBHE CpPEIHEro OOIIEeTro
oOpa3oBaHus (0a30BbI YPOBEHB) JMOJKHO 00ECTIEYUTh JOCTUXKEHHUE CIIETYIOIINUX
JUYHOCTHBIX, METAINIPEIMETHBIX M MIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS yueOHOTO npeameTa « Pu3nukay JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIUYHOCTH, CHUCTEMOMN II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [EHHOCTSIM POCCHICKOTO 0O0IeCTBa, PACHIMPEHHE >KU3HEHHOTO
OMbITAa W ONbITA JEATEIBHOCTA B IMPOLECCE PEeATN3AMU OCHOBHBIX HaIPaBJICHUN
BOCMUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJI€ B YaCTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAXKAAHCKOM MO3UIIUHA O0YHAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYEIIOBEUECKNX TyMAaHUCTUYECKUX |
JIEMOKPAaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEpPECAX TI'PakAaHCKOTO
o0l1IecTBa, y4acTBOBATh B CAMOYTMPABJICHUHU B 00pa30BaTEIIbHOM OpraHu3alluy;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAUYCHHUEM;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

LEHHOCTHOE OTHOLICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHXKECHUAM
POCCHICKUX yUEHBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM YHCIIE B
JEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJA B IOCTPOEHUE YCTOWIMBOTO OYIyIIIETo;

4) 3cTEeTHYeCKOTr0 BOCIIUTAHMS

3CTETUYECKOE OTHOIIEHUE K MUY, BKJIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCyIIero Gu3nyecKo HayKe;



5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEPEC K pa3MyuHbIM cdepam TpodheccHoHATBHON NeATeTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peaqu30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC TJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA TPOTSHKEHUN BCEH JKU3HU;

6) ’K0JI0rH4eCKOro BOCIIUTAHMSI:

c(hOpPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa KOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYILECTBIICHUE ICHCTBUIM B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpEeHUE OIbITa JEATEIBHOCTH HKOJOTHYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpPMHPOBAHHOCT, MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHSA (PU3NUECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B TIpoliecce
u3ydeHus: (QU3UKM  OCYIIECTBISITH  IPOEKTHYID W HMCCIEIOBATEIbCKYIO
NEeATETHbHOCTh HHANBUAYAILHO M B TPYIIIIC.

METANPEIMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
ba3oBble Jiornueckue qeMcTBUA:
CaMOCTOSITeIbHO  (OPMYyJIHMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEHATh LENU ACATEIbHOCTH, 33JaBaTh MAPAMETPHI U KPUTEPUU KX
JIOCTHIKCHMS,
BBIBJISAITH 3aKOHOMEPHOCTM M IPOTHUBOPEYMSI B  pacCMaTPpUBAEMbIX
(bUBUYECKUX SABICHUSX;
pa3pabatrhiBaTh IJIaH pelIeHUs] MpoOJieMbl ¢ YUETOM aHaIM3a HUMEIOIINXCS
MaTE€pUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUHN JEATCIHbHOCTH,
KOOPJAWHUPOBATh U  BBHIMIONHATH pabOTy B  YCJIOBUSAX  PeaJbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIIEeM.
ba3oBble ucciieoBare/IbCKHue AeiiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJIOTUEHN, KIIFOYEBBIMU MOHATUSIMUA U METOAAMHU
(bu3HYecKoil HayKH;



BJIA/ICTh HaBBIKAMU YU€OHO-HUCCIIEA0BATENbCKOM U IPOEKTHOU JESTENHHOCTU
B 00s1acTu (PU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIbHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3NYECKOTO COACPNKAHUS, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB ITO3HAHMSI;

BJAJ€Th BHUAAMU JIEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAUNA, TPEOOPa30OBaHUI0O W TPUMEHEHHUIO B PAa3IMYHBIX YUeOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00s1acT pU3uKH;

BBISIBJISITh [IPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHTBI IJs JOKa3aTelbCTBA
CBOMX YTBEPIKJICHHM, 3a1aBaTh TapaMETPhl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJAE pEIIeHUs 3aJadyd pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0Opa30BaTEIBHOU
NEeSTETLHOCTH, B TOM YHUCJIE NPU U3YYECHUU DUBHUKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TEPEHOCUTh 3HaHUs 1o GU3NKE B MNPAKTUYECKYIO 00JacTh
KU3ZHENIEATEbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPE/IaraTh OPUTUHAILHBIC TIOXO0/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BJa/IeTh HABBIKAMH TMOJyYeHUs HHPOpMAINH (PU3MUECKOTO COJCpKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIATH IOWCK, AaHAJU3,
CUCTEMATU3alUI0 U HHTEPIPETAIUi0O MHGOPMAIMKU PAa3IUYHBIX BHUJIOB U (HOpM
Ipe/ICTaBIICHNUS,

OILICHMBATH JOCTOBEPHOCTHh MH(OpPMAIIHH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEUICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a7a4 ¢ COOMIOJIeHHeM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
THTUCHBI, PECYpCOCOCpPEIKCHHS, TIPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

co3JaBaTh TEKCTbl (PU3MUECKOTO COAEp)KaHWS B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3HAYCHUS WH(DOPMAIIUU U TIEICBOM ayIMTOPUH, BRIOUPAsi ONTUMATIBLHYIO
dbopMy mpecTaBIeHNs U BU3YATU3alIUU.

KoMMyHHKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBHUS:
OCYIIECTBIIATH OOIICHHE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JESTENbHOCTH;



pacrio3HaBaTh MPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallUd ©  CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB;

IMOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYUTBHOU
paboTHI;

BBIOMpaTh TEMATHUKy U METOJAbl COBMECTHBIX ACHUCTBUM C y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 WICHA KOJIJIEKTUBA;

MpUHUMATh 1€JIM  COBMECTHOW  JEATEIBHOCTH, OpPraHUW30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS IO €€ JIOCTHKEHUIO: COCTABJIATH IUIAH JECHCTBUM,
pacmpenensiTh pojid ¢ Y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4ye€CTBO CBOETO BKJIaJAa W KaXKJIOTO yYaCTHHKAa KOMAaHIbl B
oOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE TMPOEKThI, OLICHWBATH HJEU C IIO3ULUU HOBU3HBIL,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh ITO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATHUBHBIM.

PeryasiTuBHbIe YHHUBepcajibHbIE yueOHbIe
neiicreusi CaMmoopranm3amnus:

CaMOCTOATENLHO OCYILIECTBJISATh MMO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
GU3UKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHEIC 3a/1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, MJIaH BBIOJHEHUS IPAKTUYECKON pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ceds

OTBETCTBEHHOCTH 3a pELICHUE;
OLICHUBATh IPUOOPETEHHBIIM
OTIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO W TMPOSBICHUIO SPYIUIMH B 00JacTH
(bU3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIHTATOB IIENISIM;

BJIQ/JIETh  HABBIKAMU  TIO3HABATENbHOM  pedaeKkcuu Kak  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HUX pPE3yJbTaTOB U
OCHOBAHMUI;



UCIIOJIb30BaTh MPUEMBI pedIeKCUM NIl OIICHKU CUTYalluH, BEIOOpa BEPHOTO
pelIeHus;

yMETh OILIEHWBAaTh PUCKA M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHU)KECHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTUX TPH aHaU3€ pe3yIbTaToB
NEeSITENbHOCTH;

OpPUHUMATh ce0sl, MIOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHBBI W apTyMEHTBI JIPYTUX TpPU aHAIW3€ pPe3yJIbTaToOB
NEeSITENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIUOKH.

B mpouecce n10oCTHKEHHSI TUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOrPaMMBbl
no Qu3nKe I8 ypOBHS CpeaHero oOmero oOpa3oBaHUS Yy OO0YyYarOIMUXCS
COBEPILIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, MIpEANOIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOITMOHAILHOE
COCTOSIHME, BUETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON 3MOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE I[IOBEACHME, CIIOCOOHOCTh AaJaNTHUPOBAThCA K
YMOILIMOHAIEHBIM U3MEHEHHSIM | MIPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTUKEHUIO LIENIU U
yCIexy, ONTUMHU3M, MHHUIUATUBHOCTb, YMEHHUE JEHCTBOBATh HCXOMASl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
JIPYrUX, YYUTBIBaTh €ro MpPH OCYIIECTBIEHUU OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOILICHUSI C JAPYTUMH JIIOJAbMH, 3a00TUTHCA, MPOSBIATH MHTEPEC M pa3periaThb
KOH(DIIUKTBHI.

HNPEAMETHBIE PE3YJIbTATHBI

K konmy oOyuenus B 10 kjacce mpeaMeTHBIE pe3yJbTaThl HAa 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOUN JAEATEIBHOCTH JIIOAEH;

YUYUTHIBATh TpaHUIBl TPUMEHEHHUS W3YUYEHHBIX (QU3NYECKUX MOJIENICH:
MaTepHalibHasi TOUYKa, MHEPIMAIbHAs CUCTEMa OTCUYETA, A0COIOTHO TBEPJIOE TENO,
WJICAIIBHBIN ra3, MOJIENIA CTPOEHUS Ta30B, KUAKOCTEW W TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;



pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHS BEIIECTBA U
ANEKTPOJMHAMHUKHA: PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHUE TEJ, JBI)KCHHE IO OKPYKHOCTH, WHEPIIHS,
B3auMoJielicTBUE Tel, MU dy3usi, OPOYHOBCKOE JIBH)KEHUE, CTPOEHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJ IIPU HArpeBaHUM (OXJIaXKJICHUH ), TEIJIOBOE
paBHOBECHUE, MCMAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALHNS, KUIICHHE,
BJIQ&KHOCThH BO3/1yXa, IMMOBBIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUHU B 3aKPBITOM
COCyJ€, CBS3b MEXKAY MapaMeTpamMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJI, B3AMMOJCHUCTBUE 3aPAJIOB;

OTIMCBHIBATh MEXAHWYECKOE JIBMIKCHHE, HCIOJB3Yys (U3NYECKUE BEIUYHHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTECHIIMAIbHAS SHEPrus, MEXaHUYECKas
paboTa, MexaHHWYeCKas MOIIHOCTb, IPH OINHUCAHWU NPABWIHHO TPaKTOBATh
(UBUYECKHI CMBICT HCHOJBb3yEeMbIX BEIMYHMH, MX OO0O3HAYEHUS W CIUHHILBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3NUYECKYIO0 BEIUYUHY C JAPYTUMH
BEJIUYMHAMU;

ONKMCHIBATh HM3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCTIONIB3Ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsT SHEPIrUsl XaOTHUYECKOTO JIBUYKEHUSI MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHS HSHEprus, padoTta rasa,
KO3(PPUIMEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; NpPU ONHCAaHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUH CMBICT WCIOJIB3YEMBIX BEIWYWH, WX
o003HaYeHUsT U CIUHMIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUYUHAM;

ONKMCHIBATh U3YUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3UYECKUE BEMYUHBI: dJIEKTPUUCCKUN 3apsi,
AJIEKTPUYECKOE TI0JI€, HAMPSIKEHHOCTD T0JIs1, TOTEHIHAJ, PA3HOCTh MTOTCHIINAJIOB;
NPy ONHCAHWM TPABUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M €JAUHUIIbI; yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
TaHHYI0 (PM3UYECKYI0 BETMYNHY C IPYTUMU BETUIMHAMUY;

aHAJTU3UPOBaTh (U3UYECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKUE
3aKOHbI M IIPUHIMIIBL: 3aKOH BCeMUpHOro tarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHCHUSI MEXAaHUYECKOW DSHEPruM, 3aKOH COXPAHEHUS HMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCUYETA, MOJICKYJIAPHO-KMHETHYECKYIO TEOPHUI0 CTPOCHUSA BEIIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTrUM TEIJIOBOTO JABUXKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia, 3aKOH KyJloHa, Tpy 3TOM pas3innyaTh CIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBUS (IpaHULBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIBI JCHCTBHS MalluH, MpHOOPOB W
TEXHUYECKUX yCTPOMCTB; pa3nuyaTh yCIOBUS MX O€30MaCHOTO HCIOIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJHATh JKCHEPUMEHTHl 1O HCCIENOBAHUIO (PU3MYECKUX SIBICHUN U
MIPOIIECCOB C HCIOJB30BAHUEM TPAMBIX W KOCBEHHBIX H3MEPEHHUU, TPU ITOM
dbopmynupoBath MpooOsiemMy/3aady M THUNOTE3y Y4eOHOro  IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOr0 O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(opMyIIMpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUST (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMpaTh ONTHUMAIBHBIA CIOCOO HM3MEpPEHHUs M HCIIOJIb30BAaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (U3NYECKUMH  BEJIUYUMHAMH  C
UCTIONB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCcHpOBaTh pPe3yIbTAThl MOJYYEHHON 3aBHCUMOCTH (DU3HUECKUX BEIUYMH B
BUJIe Tabnuil U TpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

co0roaTh npaBuia 0€30MacCHOT0 TpyJa MpHU MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4YeOHO-HMCCIIEeNOBATEIbCKOH U TMPOESKTHOU
JEeSITEIbHOCTH C MCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a0OpaTOPHOTO
000opyTI0BaHUS;

pemate pacyéTHbIE 3aJaud C SBHO 33JaHHON (PU3NYECKOM MOJEIBIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIKM3a yCIOBHS 3a7aun
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHUE BEIUUYUHBI U (HOPMYJIBI,
HEOOXOJUMbIE JUIsl €€ pellleHusi, MPOBOAUTh PAacyEThl U OLEHUBATh PEATbHOCTD
IOJTyYE€HHOT'0 3HauY€HUsl (PU3NUECKON BEIMUUHBL;

peliaTh KaueCTBEHHBIC 3a/1a4M: BBICTPANBATH JIOTHYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PacCyXICHUH C OMOpOM Ha W3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndYecKue SBJICHUS,

UCMOJb30BaTh ~ IpPU  pPEIIEHUM  y4yeOHBIX  3a7ad  COBPEMEHHbIE
UHGOPMAITMOHHBIE TEXHOJIOTUH JJIs TTOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TPEJICTaBJICHUs YYEOHOU U HAYyYHO-NOMYJISIPHOM MH(pOpMAaIMK, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIy4aeMyt0 HHPOPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKHUE 3HAHUA MO0 (PU3UKE B MOBCEIHEBHOW KHU3HU
i obecriedeHust 0€30MacHOCTH MpU 00pallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHUS 3JI0POBBSI U COOJIIOJCHHS HOPM 3KOJOTUYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyNme C BBIIOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbI, pPAIMOHAIBHO PACHPEACNATh OOSI3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHIAPTHBIX CUTYalLMSAX, aJICKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOMN MTPOOTIEMBI.

K konny oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX poib U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPAa, B PA3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUHM, B IPAKTUYECKOM NEATEIBHOCTH JIIOAEU, LEIOCTHOCTh U EIUHCTBO
(u3HYECKOl KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
TOYEUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUECYHbII UCTOUYHHUK CBETA, SACpHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJieJlb aTOMHOIO sijijpa MpHU perieHuU (HU3NIECKUX
3az1adg;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3HKHU: DIIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLHWS, JEUCTBHE MArHUTHOrO TIOJ Ha
MPOBOJHUK C TOKOM U JBWXKYIIUKUCS 3apsij, JJICKTPOMArHUTHBIC KOJI€OAHUS H
BOJIHBI, MPSIMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPA)XKEHUE, MPEIOMIICHUE,
uHTtepdepennus, audpakuus ¢ MOJsSpU3alUs CBETa, JUCIEpPCUS] CBETA,
dbotoanexTpuueckuit 3pdekt (porosrddekrt), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JMHENYATOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas W HCKYCCTBEHHasd
PaauOaKTUBHOCTB;

OTMUCHIBATh H3YUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  Pa3M4YHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIIECCHI), UCMOJIb3Yysl (PU3MYEcCKue BETUUYHHBL:
AIEKTPUYECKUI 3apsij, CHJIa TOKA, DJIEKTPHUUYECKOE HAMNPSHKEHUE, JIEKTPHUUECKOE
COMNPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAS CHJIa, paboTa TOKa,
MHIYKIWS MarHuTHOrO TMOJig, cuia Awmmnepa, cuna JlopeHua, MHAYKTHUBHOCTH
KaTyIIKH, SHEPrUsl JJIEKTPUYECKOr0 M MArHUTHOIO TOJIEM, NEPUOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W CHJIa TOoKa B Tpolecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE W
ONTUYECKAasl CHUJIa JUH3bI, NPU OMNUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICIT HCIIOJIb3YEMBIX BEJIWYUH, WX OO0O3HAYCHUS U EIUHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMU
BEJIMYMHAMM;



ONMUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOIb3YS
(dbu3uYeCKre BEITUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJHWHA BOJIHBI U
4acTOTa CBETA, SHEPrUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacmaja, SHEPrus CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (PU3WYECKUIA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Yys (Pu3nueckue
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIE0BATEILHOIO U HNapaJlIEIbHOIO
COCIUHEHUSI IPOBOJHUKOB, 3akOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIHWH, 3aKOH TMPSAMOJIMHENHOIO0 paCHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETA, 3aKOHbI IMPEJIOMJICHUSI CBETA, ypaBHEHUE OWHIITElWHa s (hoTodPdekra,
3aKOH COXpPAHEHUS SPHEPrUH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMCIIa, TOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM Pa3INdaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BBIPAXXEHHUE M YyCJIOBHUS (TpaHUIbl, 0O0JACTH)
MPUMEHUMOCTH;

OTIPENIENIATh HAMPABJICHHE BEKTOPA MHAYKIIMA MAarHUTHOTO TMOJIsl MPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIHCHIBATh H300paKEHHE, CO3/]aBaeMO€ IUIOCKHM 3€PKajoM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3UUECKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyIMpoBaTh MpoOeMy/3ajlady H THIIOTE3Y Yy4eOHOro OSKCIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOAMUTH OIBIT U
bopMyIIHpOBaTh BHIBOBI,

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3NUYECKUX BEJIMYHH, MIPU
TOM BBIOMPATh ONTUMAJBHBIN CIOCOO M3MEPEHHS M HCIOJIb30BAaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUI;

UCCIEIOBAaTh 3aBUCUMOCTU (DU3UYECKUX BEJIWYUH C  HCIOJb30BaHUEM
NPSMBIX HM3MEPEHWI: TMPHU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TAOIUI U
rpauKoB, AenaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBaAHUS;

coOJroaTh MpaBuia 0e30MacHOro TpyjAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax Yy4eOHOIro »SKCIEPUMEHTa, Y4e€OHO-UCCIEAOBATEILCKOM U MPOEKTHOU
JESTENbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000Opy10BaHUS;

pemiaTth pacu€THble 3a7a4ydl C SBHO 3aJaHHOW (PU3MYECKONH MOJIENbIO,
UCTIOJIB3Ysl (PM3MUECKHE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAIIN3a yCIOBUA 3a1a9U



BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATh (QU3MUSCKUE BEIMYUHBI U (POPMYJIBI,
HEO0OXoaMMBIC NI €€ pEeIIeHHUs, MPOBOANTH Pacuy€Thl W OICHUBATh PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEITMUNHEI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBATH JJOTHYECKH HEIIPOTHBOPEUUBYIO
IIETIOYKY PAaCCYKICHUH C OMOpOW Ha W3yYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBICHUS;

WCIIOJIB30BaTh ~ TPU  PEIICHMH  y49eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U TPEACTaBICHUS] YUeOHONW M HAyYHO-TIOMYJIAPHOW WH(GOPMAIIUH, MTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBHUS MAaIlUH, NPUOOPOB H TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX O€30MaCHOTO MCIIOIh30BAHUS B MIOBCEIHEBHON
KU3HU;

PUBOJIUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIIIETO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTH;

UCIIOJIb30BaTh TECOPETUUYECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW IKU3HH
i obecriedeHusi 0€30MaCHOCTH TIPH OOpaIIeHHH ¢ TPUOOpaMU U TEXHUYCCKUMHU
YCTPONCTBAMH, JIJISI COXPAHEHUS 3J0POBBS U COOJIFOJCHHS HOPM 3KOJOTHYECKOTO
MTOBE/ICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyIe C BBHIMOJHEHUEM PA3JIUYHBIX COIHUAILHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYyMIMbl, PAIMOHATBHO pacHpeAcsiTh OOS3aHHOCTH H
TUTAHUPOBATH JICATEIILHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJCKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIACTHUKOB TPYMIIHI B PEIICHUE pacCMAaTPUBAEMON MPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO Yacos JJIeKTPOHHBbIE
HaunMmeHoBaHHe pa3esioB H TeM nudpoBbie
Ne i/ P KounTtposbHble IIpakTH4eckue (icbp )
NMporpaMmbl Bcero o0pa3oBaTeJibHbIE
padoTnl padoTsI
pecypchl
Pazgen 1. ®PUBUKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
bubnuoreka [JOK
1.1 ®usznka ¥ METOJIbl HAYYHOTO MMO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zngen 2. MEXAHHUKA
2.1 Kunemaruka 5 bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
29 nnammka 7 Bbubmmoreka IJOK
https://m.edsoo.ru/7f41bf72
bubmoteka IJOK
2.3 3 6 1 1
aKOHBI COXPAaHCHUS B MEXaHUKE hitps:/m.cdsoo.ru/7f41bf72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 | bubnnoreka [JOK
) TEOPUU https://m.edsoo.ru/7f41bf72
Bbubmuorexka IJOK
3.2 (0] 10 1
CHOBHL TEPMOBIHAMHRH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BELIECTBA. 5 bu6muoreka [JOK
) da30BbIE NEPEXOIBI https://m.edsoo.ru/7f41bf72




Utoro no pazaeny

24

Pasznea 4. DJIEKTPOAUHAMMUKA

bubmoreka IJOK
4.1 1
JneKTpocTaThka 0 https://m.edsoo.ru/7141bf72
49 ITocTosAHHBIN 3MEKTpUYECKUl TOK. TOKH B 12 Bubnuorexa [JOK
' PA3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68




11 KITACC

Koumn4yecTBo 4acos DJIeKTPOHHBIE
HanmeHnoBaHue pa3fiejioB U TeM (mudposbie)
Ne i/ KonTpoabubie IpakTH4eckue
NporpaMmal Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOJIUHAMMUKA
11 MarsuTtHoe mose. DIeKTpoMarHuTHas 6 | | bubmmorexa [JOK
) WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 6
Pazgea 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4decKkre M 3JIEKTPOMAarHUTHBIE 5 1 bubnuoreka [JOK
' KOJIeOaHus https://m.edso0.ru/7f41c97¢
MexaHU4eCcKue U DIICKTPOMArHUTHBIC bubnmnoreka LHOK
2.2 3 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuorexa IIOK
23 @) 5 1
froaKa https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 13

Paznen 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBHI CIIEIUATBLHON TEOPUHU ) | but6mmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 2
Pa3zgen 4. KBAHTOBAS ®PU3UKA
bubnuorexa IIOK
4.1 ) 7| 3
JICMCHTRI KBAHTOBOH OTITHIH https://m.edsoo.ru/7f41c97¢




bubnuoreka IIOK

4.2 C 2
e https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE SO 3 bubnuoreka LIOK
https://m.edsoo.ru/7f41¢97¢
Utoro no pazneny 8

Pazpen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3SUKU

5.1 DeMeHThl aCTPOHOMHUH U acTpO(U3UKH 3 Bubmrorexa [OK
) . p p https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 3
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bubnuoreka IIOK
6.1 0606 2
ODHIAIOMEE MOBTOPEHHe https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KoauvecTBo 4acoB JJIeKTPOHHBbIE

Ne Jara nudpoBbie

Tema ypoka KonTpoibhbie IIpakTu4yeckue ®p
n/n Bcero U3yYeHH s o0pa3oBaTeibHbIE

padoTbI padoThbl
pecypchl
duznka — HaykKa O NPUPOJIE.
Y prp bubnmuoreka [JOK
1 Hayunbie MeTOABI HO3HAHUS 1
https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIero MUpa
Posnb u MmecTo ¢puszuku B

, (dbopMuUpOBaHUN COBPEMEHHOMN | bu6nnoreka [{OK
Hay4YHOU KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOHN JIeSITETLHOCTH JTI0ACH
MexaHu4yecKoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO ) bubmnoreka [JOK
nBmkeHusa. llepeMelienre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubauoreka [IOK
JIBUYKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPAMOJIMHEITHOE ) Bubnuorexa [JOK
IOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CroOoaHOe majieHue. Y CKOpeHHe 1 bubnuoreka [JOK
CBOOOIHOTO TIaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>KEHUE.

. bubmnoreka [JOK
7 JBmkeHne mMaTepuaIbHOM TOUYKH IO 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun oTHocuTensHOCTH [ amuies. 1 Bubanoreka [JOK




WHepuunanbHble CUCTEMBI OTCUETA.
IlepBriii 3akoH HproToHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [punnumn

Bubanoreka [JOK

9 cyrnepno3uimu cui. Bropoii 3akoH
. https://m.edsoo.ru/ff0c3bel
Hprotona nis MatepuanbHOM TOUKH

10 Tpertuii 3akoH HproToHa miist bu6mmorexa [{OK
MAaTEpPUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro Tsarorenus. Cuna

Bbubmnoreka [JOK
11 TsxecTd. [lepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenus.

P b P Bubanoreka [JOK
13 Cuna cOnpoTUBIIEHHS NPHU JABHKEHUU
https://m.edsoo.ru/ff0c3{76
Te€JIa B JKMJIKOCTH WJIU Tra3e
[ToctynarenbHOE U BpaliaTelbHOE

14 JBIDKEHHE a0COIIOTHO TBEPAOTO Tea. bu6mmorexa [{OK
MowmeHT cunsl. 11neyo cunel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHS TBEPIOTO TeENa
NMnynsc MaTepuanbHOM TOYKH,

15 CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. Bbubnuorexa [JOK
Nmmynbe cuiibl. 3aKOH COXPAaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTBHOE IBIKEHHIE
PaboTta 1 MOIIHOCTH CHUJIBL.

16 Kunernueckas sHeprusi MaTepuaibHONR bu6mmorexa [{OK
Touku. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KWHETHYECKOW YHEPTUHU

17 IloTeHuunanbHast SHEPrUsl. bu6mmorexa [{OK




[loTeHmmanbHas 3HEPTUst yIpyro
e OpMUPOBAHHON TIPY>KUHBI.
[TorenmmansHas sHeprus Tena BOIU3U

IMOBCPXHOCTH Semim

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbpHbIE U HETIOTEHIIUATLHBIE
cuibl. CBsi3b paboThI
HETIOTCHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOI YPHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUs] MEXaHUYEeCKOM
SHEpPruun

bubmoreka IJOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopatopHast pabora
«MccnenoBanue cBsi3u pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYEeCKOH OHEPIun
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3HHOBOTO KTyTa»

20

KoHTposnbHas pabora 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI

COXpaHCHHA B MEXaHHUKE»

Bbubmoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KHHETH4YeCcKoil Teopun. bpoyHoBckoe
newxkenue. Auddysus

Bubanoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABH>KEHHUS U
B3aUMOJICHCTBUS YACTUI] BEIIECTRA.
Mogenu CTpOEHHUS ra30B, KUAKOCTEN

1 TBEPABIX TEI

23

Macca monekyn. KonnuecTBo
BerecTna. [locTtosiHHAas ABoraapo

24

TermoBoe paBHOBecue. TemmnepaTtypa




n e€ usmepenue. lllkana temnepatyp
Lenbcus

Wneanpueiit ra3 B8 MKT. OcHoBHOE

bubnuoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomroTHas TemrepaTypa Kak mepa

26 CpellHel KHHETHYECKON SHEPTUn bu6mmoreka [{OK
JIBUYKCHUS MOJIEKYJ. Y paBHECHUE https://m.edsoo.ru/ff0c511e
MenpneneeBa-Knaneiipona

27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI
JlabopatopHnas paboTa

73 «MccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSTHUS
pa3peKEHHOr o ra3a»

29 H3onpoueccsl B HeadIbHOM Ira3e U UX bu6nmnoreka [{OK
rpaguyueckoe npeacTaBiIeHUe https://m.edsoo.ru/ff0c570e
BHyTpenHsis aneprus
TEPMOTUHAMUYECKONW CHCTEMBI 1

30 crocoObl e€ n3MeHeHus. KonmuecTBo but6mmoreka [JOK
TEIUIOTHI ¥ paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJTHOATOMHOTO HMI€aTHHOTO
rasa

31 Bunpl Teronepenauu bubmorexa TIOK

https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEINIOEMKOCTD BEIIECTBA.
32 KonuuectBo TemnoTs npu bubsmorexa IIOK
. https://m.edsoo.ru/ff0c5c¢36
Teruionepenade. AnuabaTHbIil Tporecce
13 IlepBblif 3aKOH TEPMOANHAMUKH U €TO bu6mmorexa [HOK

IPUMEHEHHE K U30TpoIeccam

https://m.edsoo.ru/ff0c5efc




HeobpatumocTs mporeccoB B

bubnuoreka [JOK

34 .B i
HpHpoe. BTOPOH 3akon https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHI

15 [Mpunanun peiicteus u K11/ TemmoBoit Bbubnuorexa [JOK
MaIIHBI https://m.edsoo.ru/ff0c600a

36 Iukn Kapno u ero KIT/]

37 DKOJIOruuecKue mpooIeMbl
TETUIODPHEPTETUKHI

18 O6o6matomuii ypok «MonekysapHas bu6mmorexa [JOK
(u3uka. OCHOBBI TEPMOTUHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbsHas pabora no teme

39 Monte a1 busika, OcHo bubnuoreka [JOK
«Momnekynsipaast puzuka. OCHOBBI

AP https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKID)

40 [TapooOpa3oBaHue 1 KOHACHCAIIUS. bu6nmnoreka [{OK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAs U OTHOCHUTEIbHAS

. bu6mmorexa [{OK
41 BJIQXKHOCTH BO3ayxa. HachleHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u

47 aMmopdHbIe Tena. AHU30TPOIHUS bu6mmorexa [JOK
CBOMCTB KpucTaLIoB. JKuakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. CoBpeMEHHBIE MaTepHalIbl
[InaBnenue U KpucTaLIM3AIUSL.

43 S bubnuoreka [JOK

JIbHAS TEIUIOTa TUIABJICHUS.
A https://m.edsoo.ru/ff0c6708
Cyonumarys
b K
44 YpaBHEHUE TEIJIOBOrO OajaHca nommotexa O

https://m.edsoo.ru/ff0c6820




OnexTpuzanus Tei. JNeKTPUIeCKHi

45 n bubnuoreka [JOK
3apsa. JIBa Buaa 3JeKTPUUECKUX
P g P https://m.edsoo.ru/ff0c6bce
3apsa0B
IIpoBOgHUKH, TUIIEKTPUKHA U
46 n;)n TIPOBOAHUKHU 3aK(§)H COXpaHEHUS bubmorexa [JOK
yrip ’ P https://m.edsoo.ru/ff0c6bce
AIEKTPUIECKOTO 3apsiia
BzaumoneiicTBue 3apsgoB. 3akoH
N . bubnuoreka [JOK
47 Kynona. ToueuHslii 35IeKTpUYECKUNA
https://m.edsoo.ru/ff0c6cesd
3apsi
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 non. [IpuHnun cynepno3unun but6mmorexa [{OK
3JIEKTpUUYECKUX noJieil. JInnuu https://m.edsoo.ru/ff0c6df2
HAPSHKEHHOCTH
PaGota cuit 31eKTpoCcTaTHIeCcKOro
bubmnoreka [JOK
49 nons. [lorenuunan. Paznocts
https://m.edsoo.ru/ff0c6f00
MOTEHLIMAJIOB
[IpoBOHUKY 1 TUBIEKTPUKH B
bubnuoreka [JOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
Jydnextpudeckas MPOHHUIIAEMOCTh
" bubnuoreka [JOK
51 Onekrpoémkocts. KoHneHcarop i
https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCaTopa. JHe 3apsAKEHHOTO bubsmorexa TIOK
HJICHCATOpa. DHEPTHS 3apsSIKESHHOT
p p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlabopartopHas pabota "M3mepenune
ANIEKTPOEMKOCTH KOHIeHCcaTopa"
54 IIpuHun AeCTBUS U MPUMEHEHUE

KOHACHCATOPOB, KOITUPOBAJIBHOT'O




amnmapara, CTpyMHOTro IIpUHTEpa.
DJNeKTpocTaTUYEeCKas 3alluTa.
3azemiieHuE 3IIEKTPOIIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €ro
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma miist
yJacTKa Ienu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTMHEHUE
npoBoIHUKOB. JlabopaTopHas pabora
«M3ydyenne cMemanHOTO COEMHEHUS
pE3UCTOPOBY

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTH 3JICKTPUICCKOTO
ToKa. 3akoH J>koyns-Jlenia

bubmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axkon Oma 1t TOJTHOM (3aMKHYTOM )
anexkTpuueckoi nenu. Koportkoe
3aMmbikanue. JlaboparopHas pabota
«3mepenne DIC ncTOUHHMKA TOKA U
€ro BHYTPEHHET0 COIpPOTUBICHUS»

Bubanoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHasi MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUSI METAJLIIOB OT
teMrepaTypbl. CBEpXNpOBOJAUMOCTb

60

DIIEKTPUYECKUI TOK B BaKyyMe.

CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomymipoBOTHUKH, UX COOCTBEHHAs! U
pyUMecHasi TpoBoAuMocTb. CBoiicTBa
p—n-nepexona. IlomynpoBOIHUKOBBIE

bubmoreka IJOK
https://m.edsoo.ru/ff0c84ae




IPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U

2 paciuiaBax 3JIEKTPOJIUTOB. 1 Bbubnuorexa [JOK
ONEeKTpOoNUTHYECKasT AUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DNEeKTpoIN3
DNEeKTpUYECKUU TOK B ra3ax.

63 CaMOCTOSITENbHBIN U 1 bu6nmorexa [HOK
HECAMOCTOSTENBHBIN pa3psan. MomHus. https://m.edsoo.ru/ff0c84ae
IInazma
DNIeKTpUYECKUE IPUOOPHI U

64 YCTPONCTBA U UX MPAKTUUECKOE | Bubnuorexa [JOK
npuMmeHeHue. [lpaBuiia TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok 1 bu6mmorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Kontpoinbnas paborta o teme

66 «Onekrpocratuka. [locTosHHBIN | Bubnuorexa [JOK
3NIeKTpruuecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHbiil ypok. KoHTposbHas 1 bu6mmorexa [{OK
paborta mo Teme "DnekTpoanHamuka" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600maromnmii ypok ! bu6nmnoreka [{OK
o teMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KITACC

KosnuecTBo yacos DJIeKTPOHHBIE

Ne Hdarta nu@ppoBbIe

Tema ypoka KonTpoabubie IIpakTnyeckue
n/n Bcero H3Y4YeHMs o0pa3oBaTesIbHbIE

padoThI padoThI
pecypchl

1 MarauTHoe mose. 1

B3anmoneiicTBre MPOBOJHUKOB C

a PoBOA bubmmoreka IHOK

TOKOM

https://m.edsoo.ru/ff0c9778

JlaGopatophast pabora «M3yuenne
MAravMTHOIO I10JIA KaTYIIKU C TOKOM»»

Cuna Awmmnepa.

Cuna JlopeHna.

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c98fe

OnekrpoMaruuTHas UHAyKuus. [loTok
BEKTOpa MarHuTHOM MHAyKuuu. J1C




WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
naaykuuu Oapanaes

MNHIyKTUBHOCT®.

DNEeKTPOMarHuTHOE MoJie
TexHH4eCcKHe yCTPOUCTBA U UX

IIPUMEHEHUE

Bubnuoreka IJOK
https://m.edsoo.ru/ff0ca600

OO6o6maromuii ypok «MaruutHoe
noJie. DNEKTPOMAarHUTHAsT WHTYKIIHSD
Pemenue 3agau

Bubnuoreka IJOK
https://m.edsoo.ru/ff0cab82

KoutponbHas paborta mo teme
«MaraurtHoe 1oJe.
DJeKTpOMarHuTHasE HHIYKITUS

Bubnuoreka IJOK
https://m.edsoo.ru/ff0cad58

CB0OOIHBIE MEXaHUYECKHUE
KojecOaHus.

[IpeBpaliieHue 3HEPrUn
JlaGopaTopHas pabora
«HccnenoBanue 3aBUCHMOCTH
Mepro/1a MajbIxX KojeOaHui rpy3a Ha
HUTH OT JUTMHBI HUTHU U MACChI TPy3a

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0caf06




Koneb6arenbHblii KOHTYp. CBOOOAHBIE
3JIEKTPOMarHUTHbIE KOIeOaHusl.
®opmyna TomcoHa. 3aKkoH

COXPaHEHUs YHEPTHH B UCATHHOM
KoJIe0aTeTbHOM KOHTYpE

butnuoreka IHOK
https://m.edsoo.ru/ff0cb820

Ilepemennslil TOK. CUHYCOMAAIBHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa.

Bubmuoreka IJOK
https://m.edsoo.ru/ff0cbd34

10

Tpauchopmarop. [IponsBoacTso,
nepeaaya u noTpedieHue

BJIGKTpI/I‘IeCKOﬁ OHCPIruun

Bubnuoreka IJOK
https://m.edsoo.ru/ff0cc324




11

YCTpONCTBO U MPAKTUYECKOE
MIPUMEHEHHUE BIEKTPUUECKOTO 3BOHKA,
reHeparopa IEpEMEHHOI0 TOKa,

JIMHUAM 3JEKTponepenaqy

bubmuoreka IJOK

12 MexaHu4ecKkue BOJIHBI, YCIOBUS
pacrpocTpaHeHHUS. Bubnunorexa IIOK
3ByK. CKOpOCTH 3BYKA. https://m.edsoo.ru/ff0ccas4
DJIeKTpOMarHuTHBIC BOJIHBI, UX CBOMCTBA
13 bu6anoreka IIOK
1 ckopocTh. [lIkana 3eKTpOMarHuTHBIX
https://m.edsoo.ru/ff0ccfel
BOJIH
[TpuHIUTIBEI paAMOCBA3H U Bu6muorexa 1IOK
14 TeneBuCHUS. Passutue cpencTs https://m.edsoo.ru/ff0cc6f8
cBs13U. Paguonokanus
KonTponbnas padora «Konebanus n
BOJIHBD»
15 [IpamonrHETHOE pacIpOCTpaHEHUE
CBETa B OJHOPOJHOM Cperie. bubmmoreka [IOK
OTpaXkeHHE CBETA. https://m.edsoo.ru/ff0cd350
16 [Ipenomnenue ceera. [TonHoe

BHyTpeHHee oTpaxkeHnue. [IpenenbHbiit
YIOJI IOJTHOTO BHYTPEHHETO
OTpaKeHUs

JlaGopaTtophas pabora «M3mepenue

Bubnuoreka IJOK
https://m.edsoo.ru/ff0cd7f6




IOKa3aTciid NpEeJIOMJIICHUSA CTCKIIa»

17

JIunzel. [ToctpoeHne n300pakeHU B
nun3e. Popmyna TOHKOH JIMH3BIL.
YBennueHue JINH3bI

bu6anoreka IIOK
https://m.edsoo.ru/ff0cddle

18

Jwucnepcns ceera. CloXHBINA COCTaB
6enoro ceera. L{Ber. JlabopaTopHas
pabota «Halmonenrne nucnepcuun
CBETa»

19

Wurepdepenmms ceera. Judpakmms
ceeta. JludpakunonHas pemerka
[TonepeyHOCTH CBETOBBIX BOJIH.

ITonspusanus ceera

Bubnuoreka IJOK
https://m.edsoo.ru/ff0ced22

20

IToctynater

CIelaIbHON TEOpUH
OTHOCHUTEIBLHOCTH. OTHOCUTEIIBHOCTh
OJIHOBPEMEHHOCTH.

3aMeJIeHHE BPEMEHHU U
COKpallleHHE JIIMHBI

bu6anoreka IIOK
https://m.edsoo.ru/ff0cf862

21

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOU
YJaCTHIIBI.

Dneprus nokos. KonTponasHas pabora
«Onruka. OCHOBBI cElMaIbLHON
TEOPUH OTHOCUTEILHOCTH)

butnuoreka IHOK
https://m.edsoo.ru/ff0cfc68




22

®otonbl. Dopmyna [lnanka. Dueprus
Y UMITYJIbC (JOTOHA

OTKpBITHE U UCCIIEJOBAaHUE
dbororpdexra. OnbiTer A. T
CroneroBa

bubnuoreka IHOK
https://m.edsoo.ru/ff0cfel 6

3akoHbl porodddexra. YpaBHeHHE

Bubnuoreka IJOK

23 DitamTeiina s hororddekra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢orodddekra
[aBnenue cera.
24 Texunueckue ycTpoiicTBa U bubmorera LIOK
yerp https://m.edsoo.ru/ff0d04a6
MPaKTUYECKOE TMPUMEHEHHE.
Kontponbhas pabota
«Teopus dpotordpdexrar
Mogennr atoma TomcoHa. OnbIThI
Bubmuoreka IJOK
25 Pezepdopna mo paccessHUIO O-YaCTHIL.
https://m.edsoo.ru/ff0d091a
[lnanerapnast Moziesib aToMa
26

IToctynater bopa

N3nyuenne u noraomieHue GoToHOB
IIPH TIEPEX0JIe aTOMa C OJHOTO YPOBHS
SHEPTUU Ha Apyroi. Bumel cnekTpon

Bubnuoreka IJOK
https://m.edsoo.ru/ff0dOafa




OTKpBITI/IC PaaAnOaKTUBHOCTHU.

27 bubmmoreka IIOK
CBoficTsa anb(a-, Gera-, ramma- hitps://m.edsoo.ru/fR0d0Fd2
u3nydyeHus. Biusaue
PaTUOaKTUBHOCTH HA JKUBBIC
OpTaHU3MBbI

28 OTKpBITHE IPOTOHA U HEHTPOHA.
W3oTorsl. Bubnuoreka IJOK
SnepHbIit peakTop. https://m.edsoo.ru/ff0d1162
DneMeHTapHbIe YacTUIbl. OTKPBITHE
MO3UTpoHa. MeTo bl HAOIOACHUS U

29 PETUCTPALINU DIIEMEHTAPHBIX YACTHULL. bubnuorexa [JOK

Kpyraetii cton «yHaaMeHTaIbHbIE
B3auMojencTBus. EnUHCTBO

(r3UYEeCcKON KapTHHBI MUPa

https://m.edsoo.ru/ff0d0e38

30

Comnneunas cucreMma. CosHIIE.




3BE3/1bI, X OCHOBHEIC

31 1
XapaKTePUCTUKH.
Muneunsiit [Iyte — Hama ['anakTuka.
32 Hepemuennsie npo0ieMbl acTpOHOMUU 1
13 O06o6maroriee MOBTOPEHUE 1
34 O0o06maroiiee MOBTOPEHHUE 1

OBHIEE KOJIMYECTBO YACOB IIO
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

» ®usuka, 10 knacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. /
ITon pen. [TapdentreBoit H.A., MockBa «IIpocsemienney, 2022r.
» ®usuka, 11 knacc/ Maxumes I'.4., byxosues b.b., Corckuit H.H. /
ITon pen. [TapdentreBoit H.A., MockBa «IIpocsemenney, 2022r.
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

YMK «®wuszuka. 10 knacc. ba3oBbliil ypoBEHBY

1.®uzuka. 10 knacc. ba3oBriil ypoBeHb. YUEOHUK C SJIEKTPOHHBIM
npuioxxenueM (aBrop byxosues b.b.).

2.®wuzuka. 10 knacc. ba3oBsiil ypoBeHb. MeToanueckoe nocodue (aBTop

byxoBues b.b.).

3.®usuka. 10-11 kmaccel. CoopHuUK 3a1a4 k yueOHukam I'. 1. Mskuiiesa u ap.

orocC
4.®uzuka. 10—11 knaccel. bazoBslit ypoBeHb. KoMIekT TeTpanaeit nms

KOHTPOJIBHBIX paboT (aBTop B. A. KachsiHOB)

5.®u3uka. 10 knacc. Jlugakruueckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yako).

®uzuka. 11 knacc. Iugakruueckue KapTouKu-3aaanus (aBTopsl M. A.
VYmaxkos, K. M. Yiiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1 http://nsportal.ru - coruanpHast ceTh paOOTHUKOB 00pa30BaHMUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoJe.



