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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXEHHUN M TpeOOBaHUU K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTenbHON MNporpammbl, mnpencraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt MporpamMmbl BOCIUTAHUA U
KOHIEMNIMK TpernogaBaHusi ydeOHoro mpeamera «@Dusuka» B 00pa30BaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanuu, peAU3YIOIIUX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl MO (GU3MKE HAMpaBlieHO Ha (GOpMHUpPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOydatonuxcs 10-11 kmaccoB mpu
oOydeHuH ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pE3yJIbTaTaM
oOy4eHHs, a Tak)K€ YYUTHIBAET HEOOXOIUMOCTh pealu3allid MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMM Y4e€OHbIMU mpeaMmeramu. B Hei
ONPENENSAIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKHU HAa YPOBHE CPEAHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeaMETHbIE, TPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHOTro npenmMera «Pu3nka» 1o rogam o0yyeHus.

du3rka Kak Hayka O HauOoyiee OOIMMUX 3aKOHAX MPUPOJBI, BBICTyNas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIEe, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUI 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc (UMK — CHCTEMOOOPA3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
bu3udeckolr reorpadueii W actpoHomMHued. Vcmomp3oBaHME W AKTHBHOE
MpuMeHeHne  (PU3MYECKUX 3HAHWK  OmpeiessieT XapakTep W pPa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MaTe€pHaliOB C 3aJlaHHBIMU CBOMCTBAMU M JPYTHX.
N3yuenne ¢GuU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHME €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydarouuxcs, B (OopMHUpPOBAHUE YMEHHI MPUMEHSTH
Hay4HBIA METOJI IO3HAHUSI IPY BHITIOJIHEHUHA UMH YI€OHBIX HCCIIEOBaHUM.

B ocHOBYy kypca ¢u3ukud Jis YpOBHS CpEeAHEro OOIIero oOpa3oBaHMS
MOJIOKEH pAl HUACH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHIIMIBI €ro
OCTPOECHHS.



Hoes yenocmnocmu. B COOTBETCTBUUM C HEH KypcC SIBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pasleioB (U3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKU.

Hoes eenepanuzayuu. B cOOTBETCTBMUM ¢ HEW MaTepuand Kypca (GU3UKH
0o0beUMHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBIsSeTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE€ peanuzanus TmpenoaraetT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANIAa (PU3NYECKOH HAYKH, OCMBICIECHUE CBA3U DPA3BUTHA
¢uzuku ¢ pa3BUTHEM OOIIecCTBa, a TaKkKe C  MHPOBO33PEHUECKHMH,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc (usuku  npeanonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHYECKHMX INPUIIOKECHUN
M3yYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TMOCPEICTBOM BBEACHHS SJEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX S3KOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke 0O0CYXKIEHUs
npo0JieM pallMOHATILHOTO MPUPOAOIIONIB30BAHUS U 3KOJOTHUYECKON 0€30M1aCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pu3myeckue teopuu ((HOpMUPOBAHHUE MPEICTABICHUN O
CTPYKTYype MocTpoeHus: pu3nyecKkoil Teopuu, poiu (QyHIaMEHTaIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEIACTABICHUSAX O MpUPOJE, TIpaHULAX
OPUMEHUMOCTH TEOPUHM, JMJI1 OIHCAaHHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-AeSTENbHOCTHBIN MOAXO0M B Kypce (PU3MKH peanu3yeTcsi Mpexiie
BCEro 3a CYET OpPraHM3allU SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0Yy4YaroUIuXcs.
Jlnst  Ga3oBoro ypoBHSI Kypca (U3MKH — OTO HCIOJIb30BAHHE CHUCTEMBI
(pPOHTANBHBIX KPATKOBPEMEHHBIX 3KCIHEPUMEHTOB U JaOOpPaTOPHBIX padoT,
KOTOpBIE B Iporpamme no (usuke oObeIMHEHBI B OOIIUA CIHCOK YYCHUYECKHUX
npakTUYeCKux padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
MIPOBOJMMBIX JUIsI KOHTPOJII M  OLEHKH, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa30BaTeNbHOrO MpoIlecca HCXOAS M3 OCOOCHHOCTEW TMJIaHUPOBAaHUS MU
ocHalleHus: kaOuHera Quiuku. Ilpu »sToM oOecneunBaeTcs OBJAJCHHE
0oOy4aronMMUCs YMEHUSMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO TPOBEpPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHHMaHHME YAENAETCS PELICHUI0 PACYETHBIX M KAadeCTBEHHBIX
3anad. Ilpyu 3TOM U1t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 331a4d C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, MO3BOJISIONINE PUMEHSITh U3yUYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MHTETpUpys 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/IaHHS HA
0OBsSCHEHHE TPOTEKaHUS (U3MYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronme BbhIOOpa (PU3MYECKON MOJENM Il CUTyallud IPAKTHUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOecleueHu0 y4eOHoro rmnpoiecca 0a30BbI YpOBEHb Kypca
(GbHU3UKK Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUsl TOKEH H3ydaThCs B YCIIOBUSX
MpeAMETHOr0 KaOWHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (M3HKK MTOJDKHO OBITH
HeoOXoIUMoe JIabopaTopHOe OO0OpyAOBaHHE JUIsl BBITIOJIHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKe YICHHUECKUX MPAKTHIECKUX padOT M JTEMOHCTPAIIMOHHOE
000opynoBaHue.

JleMoHCcTpallMOHHOE  00Opy/ioBaHUE (POPMHUPYETCSI B COOTBETCTBUHM C
MPUHITUIIOM MUHHUMAJIBHON JOCTAaTOYHOCTH M 00ECIEUYMBAaEeT TIOCTAHOBKY
MEPEYNCIICHHBIX B TIpOrpaMMme 10 (PHU3UKE KIIOUYEBBIX JIEMOHCTPAMA IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUA M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe o00OpyJ0OBaHWE JII YYCHUYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTCs B BUIE TEMAaTHUYECKUX KOMIUICKTOB M OOECIICUMBACTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JByX oOydJaromuxcs. TeMaTuuyeckue KOMIUICKThI
71a00paTOpHOTO 000PYyMOBaHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX TMPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUE [IU(DPOBBIX JTaOOPATOPHUIA.

OCHOBHBIMM LIEJIAMH U3yUYeHUsT (PU3UKH B 0011I€M 00pa30BaHUM SIBISIIOTCA:

o (opmMupoBaHue wWHTEpeca W CTpEeMJICHUS OOYyYarONIUXCs K HAYYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HUX HWHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHEC MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
HCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHMEe TpENCTABICHUNW O POIM (PUIHKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTimkeHne dTUX TIeJied 00ECTICUMBACTCS PEIICHUEM CICAYIONNX 3a/1a4d B

npoliecce u3y4eHust Kypca PU3UKU Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus:



e TmpuOOpeTEeHHEe  CUCTEMbl  3HaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIAPHYIO  (PU3MKY, SICKTPOJAMHAMHKY, KBAHTOBYIO (HU3UKY U
DJIEMEHTHI aCTPO(DU3HKHY;

o (opmMupoBanme yYMEHHMIA TPUMEHATH TEOPETHUCCKHE 3HAHUSA  JUIS
OOBsSICHEHHUS (PU3NYECKUX SBICHUW B TPUPOAE € IS TPHHITHSI
NPAKTHYECKUX PEUICHUH B MOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 3a1ad C SBHO 3aJaHHOUN
du3nYecKol MOJENbI0, 3aJay, MOAPA3yMEBAIOIINX CaMOCTOSTEILHOE
co3anue GU3NYECKON MOJeINH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCHUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSATEIHLHOTO TUIAHWPOBAHUS W TIPOBEICHUS
bU3MYEeCKUX SKCIEPUMEHTOB, aHadW3a W WHTEpHpeTanud HWH(opMaIuy,
OTIpeeNICHNS IOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3JIaHME YCJIOBHM JJIsi PAa3BUTHSI YMEHUN MPOEKTHO-UCCIIEIOBATENbCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wusydenne ¢usuku (6a30BbIiI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
PAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJacT BBIOOP
poBeeHUsT JTa0OPaTOPHBIX pPabdOT M OMBITOB € YYETOM HMHAMBUAYATHHBIX
0COOEHHOCTEH 00yJaroIUXCHl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3uka u MeToAbl HAYYHOTO MTO3HAHMS

®usnka — Hayka O npupoze. Haydnsle METOIbI MO3HAHUS OKPYKAIOLIETO
mupa. Ponp 3kcnepuMeHTa MW TEOpUM B INPOLECCE MO3HAHUSA MPUPOJBIL.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3nyecKuX SBICHUM W TpolieccoB. HaydHble TMIOTE3BI.
duzuyeckne 3aKOHBI U TEOpPUH. [ paHUIBI TPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBHUS.

Ponb u mecro ¢usuku B (GOpMUPOBAHHWU COBPEMEHHON Hay4HOW KapTHUHBI
MUpa, B IIPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBHIKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[lepemeriienre, CKOpPOCTh (CpeaHSs] CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX MPOCKIUH HA OCH CHUCTEMbI KOOPAUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MNpsAMOJIMHENHOe nBrkeHue. [paduku
3aBUCHUMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPEHHUs, MYTHU U TNEPEMELICHUS
MaTepualbHOW TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKopeHue CBOOOHOTO TaJIeHUS.

KpuBonuHeitHoe  ABmXeHHWE. [IBW)KEHHE  MATEpUAIBHOW  TOYKH IO
OKPYHOCTH C IIOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJUHENHAS
ckopoctb. [lepron n vacrora odpamienus. LleHTpocTpeMuTensHOE YyCKOpEHHUE.

TexHuyeckue yCTpONCTBA W TMPAKTHUUECKOE TMPUMEHEHUE: CIHIOMETP,
JBIKCHHUE CHAPSIOB, IICMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTePUCTUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Tenn B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBmxkeHUs: Tenaa, OpPOIMIEHHOrO MOJl YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpagiienne cKopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopvie padbomol

N3ydeHne HEPABHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSIMH, NPOWJICHHBIMH TEJIOM 3a
NOCJIENOBATEIbHBIE pPAaBHBIE MPOMEKYTKHM BpPEMEHU MPH PABHOYCKOPEHHOM
JIBW)KEHUU C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yueHnne nBuxKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTH  [amunes. Ilepeeld  3akoH  HbrotoHa.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUI MAaTEPUAJIbHOW TOUKHU. Tpernii 3aKkoH HproTOHA 111 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Tspkectu. lIlepBas kocMuueckas
CKOpOCTBb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoiibxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIRKEHHUS U cuiia TpeHus nokos. Koaddumument tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJIA B )KUJKOCTH WIIU Ta3e.

[TocTtynaTensHOE U BpalaTeabHOE ABUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cuiel. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyenue nBmxeHus: Opycka Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YNPYTOCTH, BOZHUKAKOLIUX B MPYKUHE U
pe3MHOBOM 00pasIe, oT ux AedopMalum.

HccnenoBanre yclIOBUII pPaBHOBECHS TBEPAOrO TeENAa, MMEIOMIETO OCh
BpALCHHUS.

Tema 3. 3aKkonbl coXpanenusn 6 Mexanuke

NMnynbee MartepualibHOM TOYKH (Te€na), CUCTEMbl MaTepPUATbHBIX TOYEK.
NMnynbe cHIIbl M1 U3MEHEHUE HUMITYJIbCa TeJa. 3aKOH COXPAHEHHS HUMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PabGora cuisl. MOIITHOCTE CHUJIBL.

Kunernueckasi »Heprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KUHETUYECKON YHEPTUHU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs YIPYro
nedhopMUpoBaHHON  TIpyKuHBI.  [loTeHimanbHass 3Heprusi Tena  BOJMU3H
ITOBEPXHOCTHU 3EMIIH.

[loreHuuanbHple W HENOTEHUHAIBHBIE  CHJIBL. CBsi3b  paboOTHI
HENOTECHUUAIBHBIX CUJI C WU3MEHEHUEM MEXaHUYECKOW JIHEPruu CHUCTEMBI TElL
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBIKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE nBMKEHUE.

[lepexoa MOTEHIMATBHOW SHEPTHUN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanre cBsi3u padOTHI CUIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOW IHEpruu
TeJla Ha IPUMEPE PACTSIKEHUST PE3UHOBOIO XKT'YTa.

Paznea 3. MoJiekyasipaasi pu3nka ¥ TepMOAMHAMHUKA
Tema 1. Ocrnogbl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubddysus. Xapakrep ABWKCHHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. MoAenu CTpPOEHHsI Ta30B, JXKHAKOCTEN U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTa. [ToctosinHas ABoraapo.

TemnoBoe paBHOBecue. Temrieparypa u €€ uzmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYISPHO-
KHMHETUYECKOW TEOpUU HICANbHOro Tra3a. AOCOJIOTHAs TeMmIeparypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPrUU TEIUIOBOTO JBWKEHUs dvacthll rasza. lllkama
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akoH /lanbroHa. M3ompoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHUE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3zo0apa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnpIThI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEUIECTBA, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COECTUHEHUIA.

OnpbiThl 10 TU(PPY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogens onbita [lTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WIUTIOCTpUpPYIONIas MPUPOay AABICHHUS Ia3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HCAIBHOTO Trasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie padomoi

Onpenenenne Maccsl BO3JyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHM
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXKIY ITApaMETPAMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHAMUKU

TepmoanHaMuueckass cucteMa. BHYTpeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ u3mMeHeHus. KonmnmuectBo TemioTel U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  ra3a.  Buael  Temsonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y IETbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemIoTh npu Temionepeaaye.

[Tonsitue 00 aamabatHoM mporecce. [lepBbIii 3aKOH TEPMOTUHAMUKH.
[IpumeHneHnre TepBOTO 3aKOHA TEPMOJMHAMHUKM K wH3ompolieccam. [ 'paduueckas
UHTEpIpeTanus padboThl rasa.

Btopoit 3akoH TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBbie ManHbL. [IpUHIUIIBI AEUCTBUS TETIJIOBBIX MAILIKH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MammHax. Kosdduiment mnonesHoro
nectBus TerwoBo mamwmHbl. [{ukn KapHo m ero kosdduimeHT mosie3HOro
JNEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TEIIOAHEPTETUKH.



TexHudeckrue yCTpOMCTBA W TMPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3mMeHeHne BHYTPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PalOOThI: BBLIET
MpoOKM W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUICOEMOHCTPAIINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEpaTyphl) Tella pHU TeIyionepeaaye.

OnpIT 1Mo aauabaTHOMYy pACHIMPEHUI0 BO3JayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, ABUTATENS BHYyTPEHHETO CTOPaHUSs, PEAaKTUBHOTO
JBUTATEIIA.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomuol

N3Mepenue yaenbpHON TeIOEMKOCTH.

Tema 3. Aepecammnvie cocmosanusn eeuwiecmea. Dazoevle nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacblllleHHBI mMmap. YaenbHas TeIaoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEpaTyphl KUTICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. JXunkue xpucrtamisl. CoBpeMeHHbIE Marepuanbl. llnaBieHue u
KpUCTaJUIU3aIus. Y IeJdbHasl TerioTa miasjienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuyeckue yCTpONCTBA U TMPAKTHUUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTepuasioB, B
TOM YHCJIE HAaHOMATepPHUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MaPOB.

Kurnienue rpy noHM>XKEHHOM J1aBJICHUH.

CriocoObl u3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IJIaBJICHUS KPUCTAUIMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpuCTaioB.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomol

N3mepenre 0OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Paznen 4. DiekTpoauHaMuKa
Tema 1. dnekmpocmamuka
OJNeKTpu3alMs TeJl. OJJNEKTpUYecKud 3apsa. JIBa Buaa 3IEKTPUYECKHX
3apsinoB. 1IpOBONHMKH, IWANEKTPUKKA W TOJYHNPOBOJHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodyeuHbIl 3JIEKTpUUECKUN 3apsil.
DnekTpuueckoe nosie. Hanpssk€HHOCTh dNeKTpudeckoro noiis. [IpuHuun



CYyHEPHO3ULHNH ANEKTPUUECKUX MOJeH. JINHUM Hanps>KEHHOCTH BJIEKTPUUECKOTO
TOJISL.

PaGora cun  anekrpocratmyeckoro  moss.  [lorenuman.  Pa3HocThb
nOoTEeHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B DIEKTPOCTATHYECKOM IIOJIE.
JusnekTpuyeckasi IpOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN alapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA dIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMDIEKTPHUKH B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOAAH
IJIACTUH, PACCTOSIHUS MEXAY HUMU U AUDJIEKTPUYECKON POHULIAEMOCTH.

OHeprus 3apsHLKEHHOIO KOHJIEHCATOopA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepenne aneKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosaunwtit Inekmpuueckuit mox. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKHIT TOK. YCJIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsbxkenue. 3akon Oma 151 yyacTKa LEH.

DNEeKTPUYECKOE COMPOTUBIICEHHUE. YJIEJIbHOE CONPOTUBJICHUE BELIECTBA.
[locnenoBarenpHOE, NApAIIEIBHOE, CMEIIAHHOE COETMHEHHE TPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MormHOCTD
ANEKTPUYECKOr0 TOKA.

DNEeKTPOJBIXKYIASA CHUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHUKA TOKA.
3akoH Oma 17151 TOJTHOM (3aMKHYTOM ) AeKTpruueckoi nenu. KopoTkoe 3aMbIKaHuE.

ONeKTpOHHAasT  MPOBOAUMOCTb  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJICHUSI METANIOB OT TeMrepatypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOJHUKH. CoOcTBeHHass W NIpHUMeEcHas MIPOBOJAMMOCTh
noJIynmpoBoIHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIIUTHYECKAS TUCCOLUALUS. DIEKTPOIIU3.



OnexTpuueckuid TOK B raszax. CaMOCTOATENIbHBIH U HECAMOCTOSTENbHBIM
paspsaa. Monunus. 11nazma.

TexHuyeckue ycTpoWcTBa M MNPAKTUYECKOE MPUMEHEHHUE: aMIEpPMETP,
BOJITMETP, PpPEOCTaT, MCTOYHMKH TOKA, OAJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COIPOTUBIICHHUS], BAKYYMHBII U0,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBII U0, FAIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HaIPsSyKEHUSI.

3aBUCHUMOCTb COIPOTHBIICHUS LWIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI,
IJIOMIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHHe JIEKTPOIABMXKYIIEeH cuibl. KopoTkoe 3amblkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, rabopamopHnvie pabomoi

N3yyeHue cMEemanHoro COeAMHEHUS pE3UCTOPOB.

M3mepeHne 3JIEKTPOABMKYILEH CHIIbI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexkTpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs ¢
Y4ETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHM MAaTE€MaTHKH,
OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOIO
NO3HaHMS: SIBJICHHE, Hay4YHbIH (akT, rumoresa, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIOICHNE, SKCTIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl YpaBHEHUM, JIMHEWHAs QyHKIu,
napabona, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, AMdysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJI, JKUJIKOCTEU U



ra3oB, JJIGKTPUUYECKHE CBOMCTBA METAJIOB, JJEKTPOJMTHYECKAS JAUCCOLMALUSA,
raJibBaHUKA.

I'eoepaghus: BAaxXHOCTH BO3IyXa, BETPBI, 0APOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHWE IBUKEHUU C HMCMHOJIb30BAHHEM MEXaHHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOJIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHHS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYyrue), ABUTATE]Ib BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTe€puajoB, B TOM YHCJIE€ HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKAs 3alllMTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYMHBII MIPUHTED, AIIEKTPOHArPEBATEIbHbBIE puOOpHI,
AJIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJTbBAHUKA.

11 KJIACC

Pasznen 4. DiieKkTpogUHAMUKA

Tema 3. Mazcnummnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHuThl.  B3auMOJEHCTBUE  MOCTOSHHBIX  MAarHUTOB.
MaruntHoe mone. Bektop MarHuTHOM WHAYKOMH. [IpuHIun cynepno3nnuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKIMU. KapThHAa JTWHHII MarHUTHOU
WHYKIHH HOJI MOCTOSIHHBIX MarHUTOB.

MarnutHOE T10JIE TPOBOJHMKA € TOKOM. KapTwmHa JHMHUNW WHIYKIUA
MarHATHOTO TIOJISI JUIMHHOTO MPSMOrO IPOBOJAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOysb U HaIpaBJICHUE. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiibl Jlopenua.

SIBeHne ANEKTpOMarHWTHOM WHAYKUMH. [IOTOK BeEkTOpa MAarHUTHOM
UHIAYKOUHU. OJIEKTPOJABWXKYINAA CUJla HWHIAYKIUU. 3aKOH D3JIEKTPOMArHUTHOM
nHaykuuu apanes.

BuxpeBoe »snekTpuueckoe Tmosie. ODJIEKTPOJBIXKYIAs CUJa HHAYKIUUA B
IPOBOJHUKE, IBMKYILEMCS MOCTYIATENIBHO B OJHOPOIHOM MArHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTb. SIBJIECHME CaMOMHIYKIMHU. OJIEKTPOABWXKYIAs  CHJA
CaMOWHIYKIINH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoWCTBA W NPAKTHYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThbl, BJEKTPOMArHUTHI, AJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIMHUY MHYKIIMA MarHUTHOTO TIOJISI.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJIBIXKYILIEH CHUJIBI MHAYKIUUA OT CKOPOCTU WM3MEHEHHS
MarHuTHOTO ITOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabonuvl

N3ydyeHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBIICHUS 3JIEKTPOMATHUTHOW MHAYKIIUH.

Pa3znesn S. KosieOanus 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KOJICOAHUS.
[Mapmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna U Qasza KojaeOaHHA.
[IpyxnHHBIN MaATHUK. MaTeMaTU4eCKUNM MasATHUK. YPABHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU W
ANEKTPOMATHUTHBIMU KoyieOanusmMu. @Popmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIe0ATEILHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BeIHYK/I€eHHbBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHus.

[lepemennblii TOK. CHHYCOMAQIBHBI NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYHO€ U JCHUCTBYIOIIEE 3HAYEHHE CUJIBI TOKa H
HaIpsHKEHUSL.

Tpancdopmarop. [IponsBoacTBo, mepegavya u MOTpeOICHUE DIIEKTPUUECKON
SHEPruM. JKOJOTHUUYECKUE PUCKHU TPU MPOU3BOJCTBE dJeKTpodHepruu. KynbTypa
WCTIOJIb30BAHUS 3JICKTPOIHEPTUU B TOBCEIHEBHOM KM3HM.

TexHH4eCKre yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanre nmapaMeTpoB KoJeOATENbHON CUCTEMBI (MPY>KUHHBIA WU
MaTEMaTUYECKUNA MASITHHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mnpu MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEpHOJa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MAaccChl rpy3a.

HccnenoBaHue IEPEMEHHOTO TOKa B LENM M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUmMHbLE 60JIHbL

MexaHudeckue BOJIHBI, yCloOBHs pacnpoctpaHenus. llepuon. Ckopoctb
pacrpocTpaHeHus U JJuHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTth 3Byka. ['pomkocTh 3Byka. Bricota Tona. TemOp 3BykKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSL U3JIYYEHUS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexktpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, MPETOMIICHHUE, TOJIIpu3anus, Judpakius,
uHTepdepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkxana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3MEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBSI3U U TeNeBUACHUA. Panromokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpEebl.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPA3BYKOBas JIWAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuEéMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-meus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIHBIX BOJIH.

Kone0Gmromeecs Teno kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habnrogenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMILIUTYI0M U
4acTOTOM KOJieOaHUI.



HccnenoBanre  CBOWCTB ~ JJIEKTPOMAarHUTHBIX — BOJIH: OTPAKEHHUE,
npeioMIIeHUE, ONpU3anus, AUPpakius, UHTepdHepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsmonuHelHOE pacnopoOCTpaHEHHE CBETA B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN NCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue m3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelh
npenomnieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Jucnepcus ceeta. CloxHBbIN cocTaB 6enoro ceera. L{Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOsIHUE W ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoeHue u3zoOpaxeHuil B
coOMparolMx U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIWYEHUE,
JABAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHnas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHrueckue YyCTPONUCTBAa M MNPAKTUUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIIMOHHBIMA ammnapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIAPOU.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACHpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTtuyeckue mpruodOPHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKorna, TeJIeCKomna.

HaOmronenue natepdepeHinm cpera.

HaOmronenue nudpakiuu ceera.

HaOmronenre nucnepcuu cBera.

[TomydyeHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[Toy4yeHune ciekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipu3aiuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeNMAIbHOM TEOPUH OTHOCUTEIBLHOCTH
['panunbl  NPUMEHUMOCTHM  KJIACCHYECKOM  MexaHuku.  lloctymnatel
CIIEHIHAIBHOW TEOPHUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJSA CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIIbHOCTU DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHHU M COKpAICHHE
JUTUHBI.
OHEPrusi U UMITYJIbC PEIATUBUCTCKON YAaCTHIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paszpnes 7. KBantoBas (pu3uka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBs3u 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPTUs
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodddexra. «KpacHas rpanuia»
dboToarddexra.

Jasnenue ceeta. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuueckue yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: (HDOTODIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETro (GoTodddekra.

Ceeroauoy.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[lmanerapuas mogxens aroma. Ilocrymarsl bopa. M3nyueHwe u mornouieHue
(GOTOHOB MpU TMEpexoje aToMa C OAHOTO YpPOBHSA J3HEPruu Ha Apyrou. Buawl
criekTpoB. CIIEKTp YPOBHEW 3HEPTUMU aTOMa BOJIOPOIA.

BousiHOoBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHO-BOIHOBOM
Jyaiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuyeckue yCTpoOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue AJIMHBI BOJIHBI JIa3zepa.
HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
Habnrogenue TMHeHyaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompemeneHuro  cocTaBa
panuoakTUBHOTO wu3inydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3Iy4eHUs.
Binsinue paaAnoakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OTtkpeiTHE NPOTOHA W HelTpoHa. HykionHnas mopens sgpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.
Anb(a-pacnaa. OJIEKTPOHHBIN M TO3UTPOHHBIM Oera-pacnag. [amma-
U3ITy4YEHHE. 3aKOH paJM0aKTHBHOIO pacaja.
OHeprus cBA3M HYKJIOHOB B sifipe. AnepHble cuibl. JlegekT maccol sapa.
Snepnele peakuuu. [lenenue u CUHTES sA1ep.
SAnepusiii peaktop. TepmosiaepHsbiii cuHTe3. [IpoOaeMbl M MEPCIECKTUBBI
AIEPHON DHEPIETUKH. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YSHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.
@dyHIaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl
HccnenoBanue TpEeKOB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nesn 8. Dy1eMeHTbI aCTPOHOMUM U ACTPOPUZUKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUM.

Bun 3Bé3mHoro Heba. Co3Be3qus, sSpKUe 3BE3NBI, TUIAHETHI, UX BUIUMOE
IIBOKCHHUE.

CoiHeyHast cucTema.

Cosnne. ConHeuHas akTHUBHOCTh. Mcrounuk sHeprum CoJsiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHUKHU. JlMarpamma «CHEKTpalbHbIA KJlacC —
CBETUMOCTBY». 3BE3]IbI TJIABHOM ITOCJIEJOBATEILHOCTH. 3aBHCHUMOCTb «Macca —
CBETUMOCTB» ISl 3BE3/1 TJIaBHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEE CTpoeHuE



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUN U ABoronuu CoyHIa U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Mineunsiii [Tyte — nHama [amaktuka. [losmoxxenwe u aBwxenue CoJiHIa B
lNamaktrke. Tunbl ramakTuk. PagunoranakTuku U kBa3apbl. YEpHBIE OBIPHI B AIpAX
raJaKTHK.

Bcenennas. Pacmimpenue Beenennoil. 3akon Xa00mna. Paz0eranue rajiakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe nsiydyeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH I ONpEe/IeTICHUs MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31s CeBEPHOIrO MOIYIIAPUS U SIPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianet, Mieunoro I[lyTu.

Oo6o01maroiee NOBTOPEHUE

Ponp Qusuku u acTpOHOMHUM B HSKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJIbHON M 3TUYECKOM cdhepax JAesITeIIbHOCTH YeIOBEKa, pOib U MECTO (pU3MKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPA, pojib (PU3UUECKOIN Teopuun
B (opmupoBaHUM TpeACTaBiIeHUM O (GUBUYECKOW KapTUHE MHpa, MECTO
bu3nuecKkoil KapTHHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIeCTBIISIETCS C
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MAaTEMaTHKH,
OMOJIOTUH, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimus, CBSI3aHHBICE C M3YYCHHEM METOJ0B HAYYHOTO
MO3HAHUWA: SIBJIEHWE, Hay4HbId (akT, TUMOTe3a, (u3nyUeckas BEJIWYWHA, 3aKOH,
Teopusi, HAOIIOACHUE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBI M UX IMPOCKUHUH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIIMH, TPU3HAKU TMOJ00US TPEYroJbHUKOB,
ompeseeHe MIONIAIN TIOCKUX Puryp u oo0bpéma Tel.

buonocusn: »nextpuyeckue SBICHHS B KUBOW MNpUpOAE, KojeOaTelbHBIC
JIIBUKEHUS B KMBOM MPUPOE, ONTUYECKUE SIBJIICHUS B KMBOM NMPUPOIE, IEUCTBUE
paaranyy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
T€ld, MEXaHM3Mbl OOpa30BaHUA KPUCTALIMYECKON PEIIETKH, CIEKTPaIbHBIM
aHanus.



l'eocpagpua: MarHUTHBIE TOJMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYA,
doToCchEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICCHHIM.

Texnonocus: JIAHAWA DJIEKTPONEpeNad, TIEHEepaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUAraTeNb, WHIAYKLIWOHHASA II€4b, Panap, pPaguoONpUEMHHK, TEJIEBU3O0D,
anTenHa, tenedon, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJTHeuHas Oarapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mnpeamera «®Pu3uka» Ha ypOBHE CpEAHEro OOIero
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHCUYHUTh JOCTIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «Du3ukay A0HKHbBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIlEeCTBa, pacUIMpPEHUE >KU3HEHHOTO
OTBITA U OTBITA JEATEILHOCTH B MPOIECCE pPean3alli OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIEUETIOBEYECKMX TyMAaHUCTHUYECKUX U
JTEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEpPECax I'PakIaHCKOIO
o0I11ecTBa, y4aCTBOBATh B CAMOYTMPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aHMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIUSIMH U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOU NI€SITEIHLHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIINTAHUA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyIIero pu3nveckon HayKe;



S) TpyA0BOTr0 BOCIIMTAHUS:

MHTEpPEC K pa3nuHbIM cdepaM NpodeccHoHaTbHON NeSITeIbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymiel mpodeccCru 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCThH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTU
(GU3UKY HA TIPOTSHKEHUN BCEH KU3HH,

6) YK0JIOrHYeCKOro BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh 3JKOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa 3KOJOTHUYECKUX MPOoOIeM;

IUIAaHUPOBAHKE U OCYILECTBIICHUE JCHCTBUN B OKPY’KAIOIIEH cpejie Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA,;

pacuIMpeHre OIbITa JIEITEIbHOCTH SKOJOTHUYECKOW HAMNpaBICHHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAHUM 10 (HU3HKE;

7) HEHHOCTH HAYYHOT'0O NNO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UYECKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAYYHOW JEeATEIBHOCTH, TOTOBHOCTH B TpOIECCE
U3y4eHUs]  (U3MKU  OCYIIECTBJIATH  IMPOCKTHYIDO M HCCIEIOBATEIBCKYIO
NeATETbHOCTh MHIUBUIYAIBHO W B TPYIITIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jlornyeckue AeMCTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIN ACATEIBHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SBICHUSIX;
pa3pabarpiBaTh IJIaH pPELICHUS] MPOOJIEMbI C YYETOM aHalv3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOCHCTBHUS;
pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE IIPH PEIICHUH YKU3HECHHBIX IMPOOIIEM.
ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUSA:
BJIaJICTh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU U METOAAMHU
duznyecKoil HayKu;



BJIa/I€Th HaBbIKAMHU Y4€OHO-MCCIEA0BATEIbCKON U MPOEKTHOMN IeATENbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TTOHMCKY
METOJIOB pELICHHUS 3a7ad (PU3MUEeCKOro coAep)KaHUs, MPUMEHEHHUIO Pa3IUYHbBIX
METOJI0B [TO3HAHUS;

BJAQ/JeTh BHUAAMU JEATEIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllUM, TPEOOPA30BAHUI0 W MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE TIPY CO3/aHUN YUEOHBIX MPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJISIT NPUUYMHHO-CIICACTBEHHbIE CBS3M W aKTyaJlIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHUs, HAXOAUTb apryMEHTHl sl JOKa3aTeJIbCTBA
CBOMX YTBEP:KJICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud PEe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
yCIOBUSIX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCIIE TIPY U3YYEeHUU (QU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NE€PEHOCUTh 3HAaHHUA N0 (U3MKE B MPAKTUYECKYI0 00JIaCTh
KU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE albTEPHATUBHBIE PEIICHHUS.

Pabora c ungopmanmeii:

BJIa/IeTh HaBBIKAMH IMOJIy4€HUsS MH(POPMalUU (PU3NYECKOrO COJEPKaHUS U3
WMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISTh TOUCK, aHAJMN3,
CHUCTEeMATHU3alMI0 W WHTEPIpEeTaluio WHOOPMALUK Pa3TUYHBIX BUAOB U (OpM
MpeICTaBJICHHUS,

OLIEHUBATH JIOCTOBEPHOCTHh HH(POPMAITNH;

UCTIONB30BaTh  CpeACcTBa MHQPOPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTHIA B PEIICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUN OSProHOMHUKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMPaBOBBIX U  AITHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COAEp>KaHUS B Pa3IMyHBIX (opmarax ¢
yu€TOM Ha3zHAYCHUS MHPOPMAIUH U 1[EJIeBON ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
dbopMy TIpencTaBICHHS 1 BU3yaIn3alliu.

KoMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIE YUeOHbIC 1eHCTBHSA:
OCYIIECTBIATh OOILIEHME Ha Yypokax (HU3MKM H BO  BHE-yPOUHOM
NEATEINbHOCTH;



pacno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyalldii M  CMsAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3Jararb CBOIO TOYKY 3PEHHMS C HCIOJIB30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMUMATh M HCMOJb30BATh NMPEUMYILECTBA KOMAaHAHOW W MHAUBUIAYAJIBHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBUI C YYETOM O0OLIMX
MHTEPECOB U BO3MOYKHOCTEM Ka)XI0Tr0 YieHa KOJIJICKTHBA,

IPUHUMATh L€  COBMECTHOM  JI€ATEIBHOCTH, OpPraHHW30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JICMCTBUU,
pacupenensiaTb pojad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJIOI0 YYAaCTHMKAa KOMaHIbl B
oO1IuMi pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJIEU C TMO3UIHH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHMBeEpPCAJbHbIe Y4eOHbIE 1eCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYLIECTBISATh MMO3HABATENbHYIO JAESITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHH, BBIABISATH NPOOJEMBI, CTaBUTh M (OPMYIHPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATEJIBHO COCTABJIATh IJIAH PELIEHUS PAcYETHBIX M KadeCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ Y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKd Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPeINOuYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIUU B 00JacTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pEeQUIEKCMM  KaK  OCO3HaHMs
COBEPILAEMBIX JIEUCTBU M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHHII;



UCITOJIB30BaTh MPUEMBI peIICKCHH JIJIs OIICHKH CHTYaIldd, BEIOOpA BEPHOTO
pEIICHMUS;

YMETh OIICHWBATh PHCKH M CBOCBPEMEHHO NMPUHUMATh PEIICHHUS M0 HX
CHIKCHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI APYTHMX TPH aHAIW3E pPe3yIbTaToOB
NEATCIIbHOCTH,

MpPUHUMATH Ce0sl, MTOHUMAas CBOM HEAOCTATKH M IOCTOUHCTBA,

MPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TPH aHAIW3€ pPe3yIbTaToOB
NESATECIIbHOCTH,

IIPU3HABATh CBOE IIPaBO M MPABO JAPYTHX Ha OMIHOKH.

B mpomecce mocTukeHUs] TUYHOCTHBIX PE3yJbTaTOB OCBOSHHUS IPOTrPaMMBbI
no ¢Gu3MKe IS YPOBHS CpPEJAHEro OOINero oO0pa3oBaHHS y OOyYaroImmuXcs
COBEPIIICHCTBYETCS AMOIIMOHAILHBIN UHTCIUICKT, MIPEAMOIar afO A
c(hOpPMUPOBAHHOCTH:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHOMN cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJMPOBaHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
OMOITMOHAIEHBIM U3MEHECHHSIM | TIPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHHE K JIOCTHIKCHHIO LIEIIA U
yCHexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIOIIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBaTh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH MHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIBHOCTH JIFOJIEU;

VUYUTBIBATh TPAHMIBI TPUMEHEHUS M3YYEHHBIX (U3NUECKUX MOJIeNeH:
MaTepuanabHas TOYKa, HHEPIUAIbHAS CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE TEIIO,
WJICAUTbHBIN Ta3, MOJACIHU CTPOCHUS Ta30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUYECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (pU3MUYECKHE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJCKYJISIPHO-KHHETUYECKOW TEOPHH CTPOCHUS BEIIECTBA W
ANEKTPOJMHAMUKH:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBWKEHUE, CBOOOJHOE TMaJICHUe TeJl, JBWKEHHE IO OKPYXHOCTH, HWHEPIHS,
B3auMojielicTBre Tel, n1uddy3us, OpOyHOBCKOE JABUKEHHUE, CTPOCHHUE >KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUU (OXJIAK]IEHUH ), TEIIOBOE
paBHOBecHe, WCIapeHue, KOHACHCAIUs, TUTABJICHHE, KPUCTALIU3AINS, KUIICHUE,
BJIQYKHOCTh BO3/TyXa, IMIOBHIIIICHUE AABJICHUS Ta3a MPU €r0 HAarpPEBaHHUH B 3aKPHITOM
cCocylle, CBSI3b MEXIY [apaMeTpaMud COCTOSHHMS Tra3a B H30Mpoleccax,
ANEKTPU3aLUA TEJl, B3aUMOJICHCTBUE 3aPS/I0B;

ONKMCHIBATh MEXAHWYECKOE NBIKCHHE, HMCIONB3YsS (PU3NUECKHe BETMYHHBIL:
KOOpJIMHATa, MYyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHEe, Macca Tena, Culia,
UMITYJIbC TeJla, KWHETHYECKash DHEPTUs, MOTCHIMAIbHAS DHEPTUS, MEXaHWIeCKasl
paboTa, MexXaHWYeCKas MOIIHOCTh, IPH OIHUCAHWHM TMPABUILHO TPAKTOBAThH
(GU3UYECKUIT CMBICTT HMCIOJIB3YeMbBIX BEIMYHMH, WX OOO3HAYCHUS W CAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JIaHHYIO (U3UYECKYIO BEJIMYUHY C JPYTUMU
BEITUYMHAMU;

ONKMCHIBATh HM3yUYCHHBIC TEIJIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJIICHHSI,
UCTIONB3ysl (DU3WYECKHE BENMYMHBL: JIaBJICHWE Tasza, TeMIeparypa, CpeIHSS
KUHETHYECKasi SHEPIHsl XaOTHYECKOTO JIBIXKEHUS MOJICKYJI, CPEIHEKBaIpaTUIHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI SHeprus, pabora rasa,
KO DUIIMEHT TMOJEe3HOTO JECUCTBUS TEIUIOBOTO JBUTATENS; IPU OMNHUCAHUH
MPaBUJIBHO TPAKTOBAaTh (DU3UYCCKUN CMBICT HCIHOJB3YyeMBIX BEJIMYHMH, WX
0003HAUeHWUsS W EIUHUIBI, HAXOAWTh (OPMYIIBI, CBSA3BIBAIOIINEC JTAHHYIO
(pU3MUECKyI0 BEIMUUHY C IPYTMMH BEIMUUHAM;

OIMKCHIBATh U3YUYCHHBIE DJICKTPUUYECKHE CBOWMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHHSI (ITPOIIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: dJICKTPUUYCCKUN 3apsij,
ANEKTPUUECKOE MOJie, HAMPSHKEHHOCTD TMOJIs, TOTEHIHAI, PA3HOCTh MOTEHINAJIOB;
IpY ONHWCAHWHM TIPABWIIBHO TPAKTOBATh (U3MYECKUH CMBICT HCIOJIb3YEeMbIX
BEJIUYMH, WX OOO3HAYCHHMS W CIAWHMIIBI, YKa3bIiBaTh (DOPMYIIBI, CBS3BIBAIOIIHUC
JTAaHHYIO (U3HYECKYIO BEIMYHHY C IPYTUMH BEIIMYNHAMU;

aHAMM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHHS, UCTOIb3Ysl (HU3UUIECKUE
3aKOHBI ¥ MIPUHIUNBL: 3aKOH BceMupHOTo TsaroTtenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXpPAaHCHUS MEXaHWUYECKOW OHEPTruH, 3aKOH COXPAaHCHHS HWMITYJIbCa,
MPUHIMI CYMEPIIO3UIIMA CHWJI, TIPUHITAIT PABHOIPABUS HWHEPIUATLHBIX CHCTEM
oTcuéTa, MOJICKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KWHETUYECKON DHEPTUU TETUIOBOTO JIBIKEHUS MOJIEKYI C
aOCOJIOTHON TeMImepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO0 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CIOBECHYIO



(bOpMyIHpPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BhIpAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMUIIBI JCUCTBUS MAIIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
MOBCEHEBHOM >KH3HHU;

BBIMIOJHATh HKCIEPUMEHTHI MO0 HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBath mpoOieMy/3ajadyy U TUIOTE3Y Y4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 00O0pYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIHI,

OCYIIIECTBISTH MPSMbIE U KOCBEHHBIE M3MEPEHUs (U3MUECKUX BEITUYHH, TPU
STOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCJENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMHU  BEJIIMYMHAMU  C
MCIIOJIb30BaHUEM TPSAMBIX H3MEPEHMiA, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCHUMOCTH (DH3MYECKMX BEIHYMH B
BU/JIE TaONIUII U TpadUKOB, 1€TaTh BEIBOBI IO PE3YJIbTATaM UCCIICIOBAHUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUMN B
paMKax y4eOHOIro »SKCHEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM U MPOEKTHOM
JESATEIBbHOCTH C MCHOJB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1IAOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THblEe 3aJa4dl C SBHO 3aJlaHHON (DU3WYECKON MOJIEINbIO,
UCTIOJb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCIOBUS 3aJauu
BbIOMpATh (PU3UYECKYI0 MOAEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoAMMBIE I €€ PElIeHUs, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaueHUsl (PU3NUYECKOI BEIMUHUHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOMl Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  Y4eOHBIX  3aJady  COBPEMEHHBIC
nH()OpPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAITUN
Y TIPEJICTABJICHUS YYCOHOW M HAYyYHO-TIOMYJISIPHOU WH(MOpMAIH, MTOTYy4YEeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

PUBOIUTH MPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B

pa3BUTHE HayKH, OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU

JUIsl obecrieyeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEJIE;

paboTathb B TpYIIE C BHIIOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYNIbl, PalMOHAIBHO paACHpEAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLCHHBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI.

K konmy obyuenuss B 11 kJiacce mIpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmMupoBaHHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIbHOCTH JIIOJIEH, LETOCTHOCTh U €IMHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJEICH:
TOYEUHBIA JJIEKTPUUECKUM 3apsJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, S/ICPHAS
MOJZIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sjipa MpU PEIIEHUU (PU3HYECKHX
3a/1ad;

pacrno3HaBaTh (U3MUYECKHE SIBJICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAHTOBOM (DU3UKU: AJIEKTPUUECKasi MPOBOAUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJIECUCTBUE
MAarHuTOB, OJJICKTPOMArHuTHAasE WHIYKIMS, JEWCTBUE MAarHUTHOTO TOJiS Ha
MPOBOJAHUK C TOKOM W JBWXKYIIMKICS 3apsj, AJICKTPOMarHUTHbIC KOJICOaHUs U
BOJIHBI, MPSIMOJIMHENHOE pPACIpPOCTPAHEHUE CBETA, OTPAKECHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpakuus U TOJApU3AIMsS  CBETa, JTUCIEPCUS  CBETa,
doToanekTpuaeckuit 3pdext (poTodrddekT), cBeToOBOES AaBiIeHHE, BOSHUKHOBECHUE
JUHEWYATOro CIIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaaNOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIC CBOWMCTBA BEIIECTBA (AJIEKTPUUECKUE, MArHUTHEIE,
ONTHUYECKHE,  AJEKTPUYECKYH0  MPOBOJUMOCTh  Pa3IMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI), HCMOIB3YS (U3UUECKUE BEIMYMHBIL:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHHUE, BJIEKTPUUYECKOE
COMNPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, 3JIEKTPOABIKYIIAsl cuUja, paboTa TOKa,
WHJYKIUST MAarHuTHOTO moJig, cuia Awmmnepa, cwia JlopeHua, WHIYKTUBHOCTh
KaTyIlIKU, SHEPrusl 3JEKTPUUYECKOTO M MarHUTHOTO TIOJIEH, Mepuoj M YacroTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsi M Cujla TOKa B IMpollecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoyeOaHuW, (POKYyCHOE pacCTOsHHE W
ONTHYECKAs] CHWJIa JIMH3BI, TIPU OMUCAHWU TPABWIHHO TPAKTOBATh (PU3MUCCKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAUCHWUS W CIWHHIIBI, YKa3bIBATh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEJIMYMHY C JIPYTUMHU
BEJINYMHAMU;



ONMKCHIBATh H3YYEHHBIE KBAHTOBBIE SIBJIEHUS W MPOLIECCHI, MCHOIb3Ys
¢usnyecKkue BEIUYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpU OINUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUYECHUS U E€AUHUIIBI, YKa3blBaTh (DOPMYIIbI,
CBA3BIBAIOIME JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYUCTISATH 3HAU€HNE (PU3UUYECKOI BEIMUHHBI;

aHAIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3YsA (DU3MUECKHE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U NapaJlIeIbHOTO
COCIMHEHUSI TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
UHAYKLWHY, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKECHMUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITEHHa s (hoTodPdekra,
3aKOH COXpaHEHWsl SHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUYECKOr0 3apsi/ia, 3aKOH COXpPAaHEHUsI MaccOBOr0 4ucia, mocTyiaTel bopa,
3aKOH paJM0aKTUBHOIO pacnaja, Mpu 3TOM pa3iinyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHM4YeCKOE€ BBIpAKEHHE U YCIOBHUS (TpaHMIBI, 00JIaCcTH)
MPUMEHUMOCTH;

OTIPEMETSATH HANIPABICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO TIOJISI TPOBOJHHUKA
C TOKOM, cuJjibl Amrepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBATh M300paK€HUE, CO3/1aBaEMOE€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl IO MCCIEAOBAHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HMCIOJB30BAHMEM TPSIMBIX W KOCBEHHBIX H3MEPEHHU: MPH STOM
dbopmynupoBath npoOJeMy/3agady W THUIOTE3y Y4YEeOHOTO OSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOIO 0O0OpYIOBaHMS, NMPOBOAUTH OIBIT U
(opMyIUpPOBATH BHIBOIBI;

OCYIIECTBISTh MPSMbIE U KOCBEHHBIE H3MEPEHUS (HPM3MUECKUX BEITUYHH, TIPU
ATOM BBHIOMpaATh ONTHUMANIBHBIN CIIOCO0 W3MEPEHHsS] M HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH IMOTPEITHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIHOJIb30BaHUEM
OpsIMBIX U3MEPEHHM: TpU O3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DUKCHPOBATDH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (DPM3MUECKUX BEIMYMH B BUAE TaOJIHIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHNUS;

coOJro1aTh MpaBuiaa 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUN B
pamMKax Y4eOHOTO OSKCHEpPUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M IMPOEKTHOMN
JESTeIbHOCTH C KCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M JIaDOpAaTOPHOTO
000pynIOBaHU;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOW (PU3WYECKON MOJEIbIO,
UCIOJNB3YS (PM3HUECKHE 3aKOHBI U IPUHLIMITBI, HA OCHOBE aHajM3a yCJIOBHs 3a7aun



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEJIUUYMHBI U (POPMYIIHI,
HE0OXOoAMMBbIE I €€ pElIeHMs, MPOBOJUTh PACYETHI U OLEHUBATh PEATBHOCTH
MOJIy4E€HHOTO 3HAUYCHUS (PU3UUECKON BEITMYUHBL

penaTh Ka4eCTBEHHBIC 3aJa4l: BBICTPAUBaTh JOTUYECKHA HENPOTUBOPEUNUBYIO
LETOYKY PACCYKJIECHUM C ONOPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
(uznyeckue sBICHUS;

UCIOJb30BaTh  MpPU  pPEIIEHUH  y4dyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUYU JJIs NIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIPEJCTaBJICHUs yueOHOU M HAYYHO-TOMYJISIpHON MH(OPMALIUY, TOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MallUH, HOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS X 0€30MaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHUE
TEXHHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPHU OO0pALIEHUH C MPUOOpPaAMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJOTMYECKOIr0
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BHITOJHECHUEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYIIbl, PalHOHAIBHO paclpeAesiaTh OOA3aHHOCTH WU
IJIAHUPOBATH JIEATEIBHOCTh B HECTAHIAAPTHBIX CUTYalUsAX, aI€KBATHO OLICHUBATH
BKJIQJl K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PELIEHUE pacCMaTpUBaeMoOu MpoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznean 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3nka 1 METObl HAYYHOT'O MO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7f41bET2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
. OCHORHT TEPMOUHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bu6muoreka [IOK

®da3oBbI€ MEPEXOIbI

https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznen 4. SJIEKTPOJUHAMUKA

bubnuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3NeKTpuYecKuil TOK. TOKU B 12 bubnmoreka [JOK
) pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/ P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHOo€e noje. J1eKTpOMarHuTHast 1 1 3 bubmmoreka [JOK
' UHIYKIHSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 9 | bubnmnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97c
’9 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 5 | bubmmnoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
. 1
23 Oniia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CITEIMAIBHON TEOPHUH 4 I bubnuotexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 DJ1eMEHTLI KBAHTOBOU OITHUKHA 6 hitps//m.cdsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE 411p0

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

5.1 DeMEeHTHI ACTPOHOMUU U aCTPODUZUKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 Ob6o06maroree MOBTOpEHNE 4 ngg;;f;;iouﬁﬂlcwc
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bceero U3ydyeHHusi | oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOLE.

1 Hayunsie MeT(})IK bl HO?I,)H:HI/M 1 04.09.23- bubmorexa HOK

yi A 08.09.23 https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb u Mecto pusuku B

) ($hOopMHUPOBaHUK COBPEMEHHOMN | 04.09.23- bubnmnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B 08.09.23 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTHU JHOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO | 11.09.23- bubmuoreka [JOK
nBuxkenus. [lepemerienue, CKOpocCTs, 15.09.23 https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE | 11.09.23- bubnmnoreka [JOK
JBHKCHHE 15.09.23 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE 1 18.09.23- bubnmoreka [JOK
JIBW)KCHUEC 22.09.23 https://m.edsoo.ru/ff0c372e

6 CBobomHoe mageHne. Y CKOpeHue | 18.09.23- bubnmoreka [JOK
¢BOOOIHOTO ITaEHUS 22.09.23 https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE BUKEHHE.

7 JIBMKEHHE MaTEpUAITLHOM TOYKH 110 1 25.09.23- brbmorexa [TOK

P 29.09.23 https://m.edsoo.ru/ffO0c3ada
OKPY’KHOCTH
8 [TpuHIMn oTHOCHTENBHOCTH [ anmies. 1 25.09.23- but6mmoreka [IOK




WNHepuuanbHble CUCTEMBI OTCYETA. 29.09.23 https://m.edsoo.ru/ffO0c3be8
IIepssiit 3ak0oH HproToHa
Macca tena. Cuna. [lpunuun
P . 02.10.23- bu6nmmoreka [IOK
9 cyrneprno3uiuu cui. Bropoi 3akox
N 06.10.23 https://m.edsoo.ru/ffO0c3be8
HproTona st MaTepralibHONW TOUKH

10 Tpetuii 3akon HerotoHa st 02.10.23- bubmuorexa [JOK
MaTepUaJIbHBIX TOUYEK 06.10.23 https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUpPHOTO Tsrorenus. Cuia

11 Tsokectu. Ile pBa;I KOCMUYECKasI 09.10.23- bubmorexa [IOK

P 131023 | https//m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuita ynpyroctu. 3akoH ['yka. Bec 09.10.23- bubnmoreka [JOK
Tena 13.10.23 https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koo dunment tpenus.

13 Cua czn OTI/IBJ'ICI?I/(}S)I npu BI/If)KeHI/II/I 16.10.23- bubmorexa HOK

P pIA 201023 | httpsy/m.edsoo.ru/fOc376
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. 16.10.23- bubmuorexa [JOK
MowmenT cuisl. [1meuo cunsl. YcnoBus 20.10.23 https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJOTO Tea
NMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTepPUATIbHBIX TOYEK. 23.10.23- bubnmnoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs 27.10.23 https://m.edsoo.ru/ff0c43d6
uMITyJIbca. PeakTuBHOE JBUKEHNE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprust MarepualbHON 23.10.23- bubmuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH 27.10.23 https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 IlorennuansHas 3Heprus. 06.11.23- bu6nuoreka [JOK




[ToTennmansHas SHEPTUS YIIPYTO 10.11.23 https://m.edsoo.ru/ffOc461a
ne(hOpPMUPOBAHHON MPYKUHBI.
[ToTeHmanpHas YHEPTUS TeJa BOJIU3H
MOBEPXHOCTU 3eMJIU
IloTenumanbpHble M HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
18 HEIMOTCHIMAJIBHBIX CHUJI C U3MCHECHHUEM 06.11.23- bubnnorexa [JOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 10.11.23 https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUU
JlaboparopHas pabora «MccienoBanue
CBSI3U PaOOTHI CUJIBI C U3MEHEHHUEM
. 13.11.23-
19 MEXaHUYECKOW IHEPrUHU Teya Ha
17.11.23
MIpUMEpPE PACTSKEHUSI PE3UHOBOTO
KTyTa»
KonTponbHnas pabora no Teme
20 «Kunemaruka. JluHamuka. 3aKOHBI 13.11.23- bubmorexa [OK
' ' 17.11.23 https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXaHUKEY
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
. 20.11.23- bubnuotexa [JOK
21 KMHETHUYECKOU Teopuu. bpoyHoBCcKoe
24.11.23 https://m.edsoo.ru/ffOc4dc2
neuxenue. udpdysus
Xapaxkrep IBUKEHUS U
2 B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA. 20.11.23-
Mogenu cTpoeHus ra30B, JKUJIKOCTEN 24.11.23
Y TBEPIBIX TEI
73 Macca monekyi. KonngecTto 27.11.23-
BemectBa. [locrosinnast ABoraapo 01.12.23
24 Tennosoe paBHoBecue. Temneparypa 27.11.23-
u e€ usmepenue. lllkana remneparyp 01.12.23




Ienscus

75 Wneanpnsiii ra3 8 MKT. OcHoBHOE 04.12.23- bu6nmoreka [IOK
ypaBHenue MKT 08.12.23 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa

2% CpeHe KHHETUYECKON IHEPTUr 04.12.23- bubnmoreka [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHHE 08.12.23 https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona

11.12.23-

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI

15.12.23
JlaboparopHas pabora «MccnenoBanue 111223

28 3aBHCUMOCTH MEX1y IapaMmeTpaMu 15'12'23
COCTOSIHHS Pa3pEKEHHOTO Ta3ay o

29 N3omnporiecchl B nacaIbHOM Ta3e U UX 18.12.23- Bubnuoreka LIOK
rpaguyecKoe mpecTaBIeHNe 22.12.23 https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoOb! e€ n3meHenus. Konmuectro 18.12.23- bubmmnoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss 22.12.23 https://m.edsoo.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO UEAIBHOTO
rasa

31 Y — 25.12.23- bubnuotexa [JOK

A et 29.12.23 https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.
25.12.23- but6mmorekxa [IOK
32 KonugecTBo TemmoTs! mpu
. 29.12.23 https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnuabaTHBIN Mpolecce

13 [TepBblii 3aKOH TEPMOJAMHAMUKH U €70 09.01.24- bubmuoreka [IOK
HNPUMEHEHHE K U30IIpoLIeEccaM 12.01.24 https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs mporieccoB B 09.01.24- bubnuorexa [JOK




npupoje. Bropoii 3akox 12.01.24 https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKH
35 ITpunnun nevicreus u K11 reruoBoit 15.01.24- bu6nmmoreka [IOK
MallWHbI 19.01.24 https://m.edsoo.ru/ff0c600a
15.01.24-
36 uki Kapuo u ero KII
H P A 19.01.24
37 DKoJorHYecKre mpoodIemMbl 22.01.24-
TCIVIOOHEPT €TUKHU 26.01.24
33 Ob6o6maromuit ypok «MosekysspHas 22.01.24- bu6mmoteka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY 26.01.24 https://m.edsoo.ru/ff0c6938
KonTponbHnas padora no teme
39 «Monekyisipaas Gpuszuka. OCHOBBI 29.01.24- bubamorexa LHOK
yip ' 02.02.24 https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [Tapoobpa3zoBaHue 1 KOHAEHCAIUS. 29.01.24- bu6muoreka [IOK
Hcnapenue U KUIeHue 02.02.24 https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
. 05.02.24- bubmmoreka [IOK
41 BJIAJKHOCTh BO3/1yxa. HachieHHbIi
09.02.24 https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tena. AHU30TPONHS 05.02.24- bubmuoreka [IOK
CBOMCTB KpUcCTaJIOB. JKujkue 09.02.24 https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepUaIIbl
[InaBienne u KpUCTAIIIU3AIHUA.
12.02.24- but6mmorekxa [IOK
43 VYV nenpHas TENI0Ta MJIaBICHUS.
16.02.24 https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 VpaBHEHHE TEIIIOBOTO OalaHca 12.02.24- bubmmorexa LHOK
P 1602.24 | https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Tei. DIeKTPUISCKUI 19.02.24- bubnuorexa [JOK




3apsij. [IBa Buja 3JIeKTpUUECKUX 22.02.24 https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKH, TUANESKTPUKH U
p p 19.02.24- bu6nmmoreka [IOK
46 MIOJIyIIPOBOJHUKH. 3aKOH COXpaHEHUs
22.02.24 https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
. . 26.02.24- bu6nmmoreka [IOK
47 Kynona. ToueuHslil 35eKTpuyYeCKuii
01.03.24 https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO
48 nostst. [IpuHnun cynepno3unuu 26.02.24- bubnmnoreka [JOK
AJIEKTPUYECKUX MoJier. JInnun 01.03.24 https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cri1 2J1IeKTpOCTaTHYECKOTO
04.03.24- bu6mmoteka [IOK
49 ostd. Ilorernman. Pasaocts
07.03.24 https://m.edsoo.ru/ff0c6f00
MOTCHLINAIOB
[IpoBOOHUKY M AUIICKTPUKHU B
50 BJIIz:KT 0CTaTHYECKOM noIJ)1e 11.03.24- bubmorexa [TOK
P ) 15.03.24 https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
51 DnekTpoémkocts. Konaencaro 11.03.24- bubmmorexa [TOK
P PO P 150324 | https:/m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
18.03.24- but6mmorexa [IOK
52 KOHJICHCATOpa. DHEPrus 3apssKeHHOTO
22.03.24 https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 18.03.24-
3JIEKTPOEMKOCTH KOHeHcaTopa' 22.03.24
ITpuHIMN neiicTBUSA U IIPUMEHEHNE
PHHIHILA P 01.04.24-
54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO
05.04.24

ammapara, CTpyiHHOTo IpuHTepa.




DNeKTPOCTaTHYECKAs! 3aIIUTA.
3azemiIeHHE IEKTPONPHOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

01.04.24-
55 Cwiia Toka. Hampsixenue.
05.04.24
Conpotusnenue. 3akon Oma s
y4acTka Lenu
[locnenoBarenbHOE, NapauIeabHOE,
CMEIIIaHHOE COEAMHEHHE
56 npoBoiHUKOB. JlaboparopHas padoTa 08.04.24- bubmorexa [IOK
p ' patopHaip 12.04.24 https://m.edsoo.ru/ff0c74£0
«3yyeHune cMEIaHHOro COeAMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO 08.04.24- bu6nuoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenua 12.04.24 https://m.edsoo.ru/ff0c7838
3axon OMa i1 TOTHOM (3aMKHYTOH)
anekTpudeckoi nenu. Koporkoe
15.04.24- bu6nuorexa [IOK
58 3aMblkaHue. JJaboparopHas pabora
19.04.24 https://m.edsoo.ru/ff0c7ae0
«3mepenune DJIC ucrouyHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»
DNEeKTPOHHAsE TPOBOJUMOCTh TBEPIBIX
59 METaJIOB. 3aBUCUMOCTh 15.04.24-
CONIPOTHUBJICHUSA MCTAJIJIOB OT 19.04.24
teMriepaTypbl. CBEpXIpOBOIUMOCTh
60 DNEKTPUYECKUH TOK B BAaKyyMe. 22.04.24-
CBOIICTBA 2JIEKTPOHHBIX ITyYKOB 26.04.24
[ToynpoBOTHUKH, WX COOCTBEHHAS H
61 MpUMecHasi MpoBOAUMOCThb. CBOIMCTBA 22.04.24- bubnuorexa [JOK
p—mn-niepexona. [lonmynpoBogHUKOBBIE 26.04.24 https://m.edsoo.ru/ff0c84ae

npubopHI




DNEKTPUYECKUN TOK B pacTBOPax U

2 pacIuiaBax 3J€KTPOIUTOB. | 02.05.24- bu6mmoteka [IOK
DJIEKTPOJIMTUYECKAS] TUCCOLIUAIIUSL. 03.05.24 https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUUYECKHI TOK B razax.

63 CamocTosTeTbHBIN 1 | 06.05.24- bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. 08.05.24 https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | 13.05.24- bubnmoreka [JOK
npumeHnenue. [IpaBuna TexHuku 17.05.24 https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok | 13.05.24- bubmmorexa LIOK
«INEKTPOTMHAMHUKAY 17.05.24 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mno teme

66 «Qnekrpocraruka. [IocTosHHBIHI | 20.05.24- bu6muoreka [IOK
ANEKTpUYECKUil TOK. Toku B 24.05.24 https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast | 20.05.24- bubmmnoreka [JOK
paboTa o Teme "DieKTporHaMuKa" 24.05.24 https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6o0marommii ypok 1 27.05.24- but6mmorexa [IOK
o Temam 10 kiacca 31.05.24 https://m.edsoo.ru/ff0c8f6c

OBUIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;'H Tema ypoxka Beero Kontposbubie | IlpakTuueckue i[:;:ennﬂ :)Ig;bal;zizlfeﬂbnme
padoThI padoThI pecypes:
[TocTostTHHBIE MATHUTHI M KX

1 B3aUMOJCHCTBHE. MarauTHOE MoJIe. | 04.09.23- bub6mnoreka [IOK
Bekrop MarnutHOM nHAYKUMHA. JInHMK 08.09.23 https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUH
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnbIT DpcTena. | 04.09.23- bubnuorexa [JOK
B3aumoneiicTBre MpOBOIHUKOB C 08.09.23 https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnast pabora «3yuenue | | 11.09.23- bubnunoreka [JOK
MarduTHOTO ITOJI KATYIIKHA C TOKOM) 15.09.23 https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia Ammnepa.

4 JlaboparopHas paboTa | | 11.09.23- bubnuorexa [JOK
«HccnenoBanue neucTBUA 15.09.23 https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apsDKCHHYIO YaCTHUILY. | 18.09.23- bubnuoreka [IOK
Cuna Jlopenna. Pabota cusl 22.09.23 https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas MHAyKIus. [loTok 18.09.23.

6 BeKTOpa MarHuTHOM uHaykuu. 3/C 1 22.09.23

WHIYKIWU. 3aKOH 3JI€KTPOMArHUTHOM




nHaykuuu Papanes

JlaGopaTopHas pabora

7 «HccnenoBanue sIBICHUS 25.09.23- bubmmorexa IIOK
. 29.09.23 https://m.edsoo.ru/ff0cal50
AJIEKTPOMATrHUTHON MHIYKIIHH
NHunykTuBHOCTD. SIBIIeHUE
g camouHaykiuu. IJ1C caMOMHAYKIWH. 25.09.23- bu6mmoreka [IOK
OHeprus MarHUTHOT'O MOJISI KaTYIIKH C 29.09.23 https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE TI0JIe
TexHuuyeckue yCTporucTBa U HX
MIPUMEHEHHUE: TIOCTOSTHHBIC MarHUTHI,
02.10.23-
9 AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, 06.10.23
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TI€Yb
10 O6o6marmuii ypok «MarHuTHoe 02.10.23- bubmuorexa [JOK
noJie. DIEeKTPOMarHuTHasT HHITYKITHS 06.10.23 https://m.edsoo.ru/ff0cab82
KonTponbHnas pabora no teme
1 «MarHiTHoe Hore. 09.10.23- bubnuorexa [JOK
13.10.23 https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHasE HHIYKIIHS
CB000OTHBIE MEXaHUYECKHUE
kosebanus. 'apmoHnyeckue
12 KoncOanus. YpaBHEHHE 09.10.23- bubmorexa HOK
. 13.10.23 https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KOJIEOaHMI.
[IpeBpanienue suepruu
JlaGopatopHas paboTa
1 «HccneqoBanue 3aBUCUMOCTH 16.10.23-
3 nepuoja Majblx KojiebaHuii rpy3a Ha 20.10.23
HUTH OT JIJTMHBI HUTHU U MAcChI TPy3a
. 16.10.23- bubnuoreka [IOK
14 Konebarenprsiit xonTyp. Croboamse 20.10.23 | hitps://m.edsoo.ru/ff0cb820




SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM KoJieOaTeIbHOM KOHTYpC.
AmnHanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPpOMariuTHbIMHU KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH

15 COXpaHCHHMsI PHEPTUHU B UI€aTHbHOM 23.10.23- bubmorexa HOK
P P A 27.10.23 https://m.edsoo.ru/ff0cb9c4
K0JIe0aTEeIbHOM KOHTYpE
[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
16 MexaHuuyeckue konebanus. Pesonanc 23.10.23- bubmorexa HOK
i ) 27.10.23 https://m.edsoo.ru/ff0cbb86
BbIHYX1€HHBIE JIEKTPOMArHUTHBIE
KoJieOaHus
[lepemennsiit Tok. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MOITHOCTH
17 HepeMeHHoro TOKa. AMIUTUTYIHOE U 06.11.23- bubmorera [IOK
P ' A 10.11.23 | httpsy/m.edsoo.ru/ff0cbd34
JIEMCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsKEHUs
Tpauncdopmarop. IIpon3BoacTBo,
paicop p- 4P A 06.11.23-
18 nepeaaya u norpediieHue
o 10.11.23
ANEKTPUUECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
19 IIPUMEHEHHNE IEKTPUUECKOIO 3BOHKA, 13.11.23- bubnuoreka LIOK
reHeparopa NepeMEeHHOr0 TOKa, TUHUI 17.11.23 https://m.edsoo.ru/ff0cc324
aJIeKTpoTepead
DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOJICTBE ANEKTPOIHEPTHHU.
P A P P 13.11.23-
20 Kynbetypa ucnonb3oBanus
17.11.23

3JIEKTPOIHEPTHH B IOBCETHEBHOI
KU3ZHU




Mexanndeckue BOJIHBI, YCJIOBUA

)1 pacnpoctpanenus. [lepuon. Ckopoctb 20.11.23- bubmmoreka [JOK
pacrpoCTpaHEHUS U JJIMHA BOJIHBI. 24.11.23 https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJOIBHBIE BOJIHBI

” 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 20.11.23- bubmmoreka [JOK
3ByKa. Beicora ToHa. TemMOp 3ByKa 24.11.23 https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, HX

23 cBoiicTBa U ckopocTs. [lkana 27.11.23- bubmmorexa LIOK

p ’ 01.12.23 https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTOCBSI3U U
PUHL pal 27.11.23-
24 TeneBuieHns. Pa3surue cpencts
01.12.23
cBs3u. Paguonoxkanus

)5 KoHntpoinbHas padora «Konebanus u 04.12.23- bubnuorexa [JOK
BOJIHBD» 08.12.23 https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacIpOCTPaHEHHE

26 CBpeTa 5 OHODO HI::) . cpe Zp 04.12.23- bubmuoreka [JOK

AHOPOAHOM Cpede. 08.12.23 | https://m.edsoo.ru/ff0cd350
Toueunslit ucTouHukK cBeta. JIyy cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPaKEHUs
27 CBGI:")Fa IToctpoenue U300 ameﬁnﬁ B 11.12.23- bubmmorexa LIOK
) p p 15.12.23 https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe

)3 BHYTpEHHee oTpakeHue. [IpenenpHblii 11.12.23- bubmuoreka [IOK
YTOJI ITIOJIHOT'O BHYTPEHHETO 15.12.23 https://m.edsoo.ru/ff0cd 76
OTpaXKE€HUs

79 JlaGopatopHas pabota «M3mepeHue 18.12.23- bubnuoreka [IOK
IOKa3aTeiIs IPEIOMIIEHUA CTEKIIa 22.12.23 https://m.edsoo.ru/ff0cd67a

30 JIunzel. [TocTpoenune n3obpakeHuit B 18.12.23- bubmuorexa [JOK
nuH3e. DopMysa TOHKOU JIMH3BIL. 22.12.23 https://m.edsoo.ru/ffOcddle




VYBenuueHune JUH3EI

JlaGopaTopHas pabora

. 25.12.23-
31 «HccnenoBanue cBONCTB
. 29.12.23
MU300paXEHUH B JTMH3AX)
Hucnepcus cBeta. ClokKHBINA COCTaB
1 6enoro csera. L{er. JlabopaTopHas 25.12.23-
pabora «Habiroienue nucriepcuu 29.12.23
CBETa»
13 HNurtepdepennus ceera. udpakmus 09.01.24- bubnuoreka [JOK
ceera. [{udpakimonnas pemeérka 12.01.24 https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. 09.01.24- bubnnorexa HOK
[Tonsipuzanust ceeta 12.01.24 https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue NpuOOpPbI U yCTPOHUCTBA U 15.01.24-
yCIIOBHS UX O€30M1aCHOTO MPUMEHEHUS 19.01.24
['panu1IBI TPUMEHUMOCTH
36 KJIacCU4YeCKOM MexaHuku. [Tocrymnarsl 15.01.24- bubnuoreka [JOK
CIIeLIMATIbHON TEOPUH 19.01.24 https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCHUTETBHOCTH OJJHOBPEMEHHOCTH.
37 3ame/IeHIe BPEMEHH M COKpAICHHE 22.01.24- bubnmorexa [IOK
g P patt 26.01.24 https://m.edsoo.ru/ffOcfad?2
JUTUHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
. 22.01.24- bubmmoreka [IOK
38 yacTuilbl. CBSI3b MacChl C SHEPTUEH 1
26.01.24 https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHUs TOKOS
Kontponshas padora «OnTuka.
. 29.01.24- bubmuorexa [JOK
39 OcHOBBI cIENMAIBHOM TEOpUN
02.02.24 https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIBHOCTH»
40 ®otonsl. Dopmyna [Inanka. DHeprus 29.01.24- bubmuorexa [JOK




U UMITYJIbC (pOTOHA 02.02.24 https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIISIOBAaHUE 05.02.24 Eu6 1OK
.02.24- nOIMoTEKA
41 otodddekra. O A.T.
orosdexra. Ombrrer 09.02.24 | https:/m.edsoo.ru/ffOcffcs
CrojieToBa
3akonbl pororddexra. YpaBHEeHUE
42 Diinmrreiina as porodddhexra 05.02.24- bubmorera I[IOK
A ' 09.02.24 | https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
Hasnenue cera. Onbitsl [1. H.
43 JleGeneBa. XUMUYECKOE IEHCTBUE 12.02.24- bubnmorera [TOK
AeBa. A 16.02.24 | https:/m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
44 NPaKTUYCCKOC NPUMCHCHMUE:! 12.02.24-
dboTo37EeMEHT, GOTOIATIHK, 16.02.24
CoNTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo TeMe «3JIEMEHTBI 19.02.24- bu6mmorexa [JOK
KBAaHTOBOM OITHKH) 22.02.24 https://m.edsoo.ru/ff0d0302
Mozxens atoma Tomcona. OnBITEI
46 Pesepdopa o paccesHuIO o-4actu 19.02.24- bubmmorexa [TOK
pOOPA p e 22.02.24 https://m.edsoo.ru/ff0d091a
IInanerapHas MmoJenb aTOMa
26.02.24- Bubnuoreka IIOK
47 IToctynatel bopa 1
01.03.24 https://m.edsoo.ru/ff0dOafa
Hsnydyenne u moraoiieHre (oToHOB
48 I I/I}II'ILIC €X0JI€ aTOMa C O H(()I;o OBHSI 26.02.24- bubmorexa LOK
p pexXol . A yp 01.03.24 https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha APYroil. BuIbI CieKTpoB
BoimoBule cBoiicTBa yacTHIL. BOTHEI
49 ne bpoiina. KopnyckynsipHo- 04.03.24- bubmuorexa [JOK
BOJIHOBOM Jyanin3M. CIIOHTaHHOE U 07.03.24 https://m.edsoo.ru/ff0dOca8

BBIHYXXICHHOC U3JIYUYCHUEC




OTKpbITHE PaTUOAKTUBHOCTU. OIBITHI

50 Pesepdopa 1mo onpeaeacHuio cocTaBa 11.03.24- bubmmorexa [IOK
15.03.24 https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYUYCHHS
CsaoticTBa anbda-, 6era-, ramma-
51 u3ilydeHus. BiausHue 11.03.24-
PpaguoaKTUBHOCTH Ha )KUBBIC 15.03.24
OpTraHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

57 W3otomel. Anbga-pacna. 18.03.24- bubmuorexka [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- 22.03.24 https://m.edsoo.ru/ff0d1162
pacnan. ['amma-usiydenue
DHeprus CBSI3U HYKIOHOB B S/pE.

Snepusie peakiuu. SaepHbIid peakTop. 18.03.24. Bu6morexa [IOK
53 [TpoGieMbl, epCIEKTUBHIL,
. 22.03.24 https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKTHI SIEPHOM
YHEPTEeTUKHU
DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U

54 perucTpamum 3JeMeHTapHbIX YacTHL. 01.04.24- bubnuoreka LIOK
Kpyrnslii cron «@yHaaMeHTaIbHBIE 05.04.24 https://m.edsoo.ru/ff0d0e38
B3anMoaercTBHA. EMMHCTBO
(bu3NYECKOI KapTUHBI MUPA
Bun 3Bé3qnoro neda. Co3se3aus,

55 SIpKUE 3BE3IbI, IJIAHETHI, KX BHIUMOE 01.04.24-
nerkenne. ColHeuHast CHCTEMa 0>.04.24

56 Counie. ConHeyHas aKkTUBHOCTb. 08.04.24-

Ucrounnk sneprun ComHIla v 3BE3]1 12.04.24

57 3BE3bI, X OCHOBHBIE 08.04.24-
XapaKTEePUCTUKH. 3BE3]IBI TJIABHOM 12.04.24




MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUH U
sBomonu CoJHIa U 3BE3]1

Muneunsiii [Iyte — Hama ['anakTuxa.

53 ITomoxxenue u nBmkenne CoHIa B 15.04.24-
lNanaktuke. ['anaktuku. YEpHBIE ABIPHI 19.04.24
B si/Ipax rajgakTUK
Bcenennas. Pa3beranue ranakTuk.

59 Teopus bosbIioro B3pbiBa. 15.04.24-
PenukroBoe usiyuenue. 19.04.24
Meraranaktuka

60 Hepemennsie mpo0i1eMbl aCTpOHOMHH 22.04.24-

26.04.24

61 KonTposnbHas paboTta «1eMEHTbI 22.04.24-
ACTPOHOMHUU U aCTPOPUIUKI» 26.04.24
Ob6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,

62 TEXHOJIOTMYECKOM, COIUATLHON U 02.05.24-
ITHYECKOM cepax IessTeTbHOCTH 03.05.24
yeJioBeKa
Ob6o6maromuit ypok. Poib u mecto

63 buzuku u aCTpO}I]{pOMI/II/I B 06.05.24-

o . 08.05.24
COBPEMEHHOM HAYYHOU KapTHUHE MHUpPa
O6o6maromuit ypok. Ponb

64 ¢du3nueckoit Teopun B GOpMUPOBAHUU 13.05.24-
MPEJICTaBICHU 0 PU3UIeCKOi 17.05.24
KapTUHE MHpa

65 O6o6maromuii ypok. Mecto 13.05.24-




(bu3HYECKON KapTUHBI MUpa B 00IIIEM 17.05.24
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOJIE
66 PesepBHBIi ypok. MaruurtHoe mnose. | 20.05.24-
BJIeKTpOMarHI/ITHa}I HUHIOYKIH 24.05.24
Pe3zepBHblii ypok. Ontuka. OCHOBBI
. 20.05.24-
67 ClielIMaIbHON TEOPUHU 1
24.05.24
OTHOCHUTEIILHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
27.05.24- bub6mnoreka [IOK
68 DeMEeHTHl aCTPOHOMUU U 1
31.05.24 https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



AOKYMEHT NNOANMUCAH
3/IEKTPOHHOMU MO A4MUCbIO

CBEAEHUA O CEPTU®UKATE 3T

CepTtudpukaT 98972918216828532255789598799073225606492451651
Bnageney MutpodpaHoB Bacunuit AHaTonbeBuY

JeitcTeutenen C 04.07.2023 no 03.07.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 64075045638428745403327213019230093705736652753
Bnageney MuwTpodbanoe Bacunuit AHaTonbeBsnd

OeicTevTened C 02.05.2024 no 02.05.2025
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