nnnnnnn

-7 JAOKYMEHT NOANUCAH
- BNEKTPOHHOM NOAMMCHIO

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usnka. bazoBblid ypoBeHb»

s ooygaromuxes 10-11 kiraccos



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOT0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJIOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 0O0Opa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ ydé€roM (enepasbHOM padboyell NpPOrpaMMbl BOCIUTAHUSA U
KOHIIEMIIMM TpenofaBaHus ydeOHoro npeamera «Dusmuka» B 00pa3zoBaTeNbHBIX
OpraHu3anuax Poccutickon Oenepanuu, peanu3yommx OCHOBHBIE
oOpazoBarenbHbIe MPOrPAMMBbI.

CopnepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAy4YHON KapTHHBI Mupa oOywatommxcs 10-11 xmaccoB mpu
oOydeHnn nx ¢usnke Ha 0a30BOM ypPOBHE HAa OCHOBE CHCTEMHO-JESITEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W MeETalpeAMETHBIM pe3yJibTaTaM
oOy4eHMs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb pPeAU3aLUU MEXKIPEIMETHBIX
CBs3e (DM3MKH C ECTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Hel
OTIPE/ICTSAIOTCS OCHOBHBIE LIETH M3y4YeHUs (U3MKH Ha ypOBHE CPEAHETO OOIIEero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJIaM 00yUYEHUS;

e cojepkaHue yueOHOro npenmMera «Pu3rka» 1o rogam oOydeHus.

®du3nka Kak Hayka O HaubOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOI0 IpeJIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU 00 okpyskaroremM mupe. [IIkompHbIN Kypc GU3HKK — CHCTEMOOOpa3yOIuii
JUISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJBKY (pU3nYecKre 3aKOHbBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuszuyeckoir reorpadueid u actpoHomued. HMcmonb3oBaHME UM AKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUM  OmpeneNsieT XapakTep ¢ pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTUM B cdepe >SHEPreTuKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, TOJIyYEHHsS HOBBIX MATEPHUAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydaromMxcsd, B (OPMUPOBAHHE YMEHUN NPUMEHSTH
HaYYHBIA METO]I TO3HAHMSI TP BBIIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUMA.

B ocHoBy kypca ¢usuku uisi ypoBHS CpelHEro o0OIiero oOpa3oBaHUs
MOJIOKEH pAJl UACH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHIIMIBI €ro
OCTPOEHHUS.



Hoess yenocmnocmu. B COOTBETCTBUH € HEM KypcC SBIISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (HU3UKU
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzaunus MNpEANoSaraeT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIUana (U3MYECKON HAayKH, OCMBICICEHHUE CBSI3M Pa3BUTHUS
¢bu3nku Cc pa3BuUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IIpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHUX IMPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEACTBOM BBEICHUS DIIEMEHTOB
colepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMM, a TaKke OOCYKIEHUs
po6JieM palOHAIIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOIMUECKOl 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOECHUS (PU3HUECKOU TEOPHH, Pojid (PyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIUAIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOpPHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOAXO0 B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCEro 3a CYET OpPraHM3allid SKCICPUMEHTAIBHON JESITeNTbHOCTH O0YyYaIOUIUXCS.
st 6a3oBoro ypoBHSI Kypca (U3MKM — OTO HCIOJIH30BAHME CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpHBIX padoT,
KOTOpbIE B IporpamMme mno (pusuke oO0beIMHEHbI B OOLIMH CHUCOK YUYEHHYECKHX
IpakTUYeCKUX paboT. BhiieneHne B yKa3aHHOM IepeyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS  YYaCTHUKaAMU
o0Opa3oBaTeNpHOrO TMpoliecca HUCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHMUS U
ocHamieHuss kabunera Qusuku. Ilpu »>TOM obOecrneunBaeTcsi  OBJIAJICHUE
0o0yYaronMMuUCss yMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIIECIOBaHUS
3aBUCUMOCTEM (PUM3MYECKMX BEJIMYMH M [OCTAHOBKY OIIBITOB IO IPOBEPKE
IPEII0KEHHBIX TUITOTES.

bonplioe BHUMaHUE YJIIENSAETCS PEMIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3anay. [lpu »TOoM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHOM (PU3NYECKON MOJEIIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3YyUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U MHTETpUPYs 3HAHUS U3
Pa3HBIX pa3nesoB. /[ KauyeCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
00OBsSCHEHHE TPOTEKaHUsI (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKPYXKAIOMIEH
KU3HH, TpeOyronme BhIOOpAa (U3MYECKON MOJENH ISl CUTyallud TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEeUEeHHI0 Y4eOHOro rpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK Ha YPOBHE CPETHETO 00IIero 00pa30BaHUs JIOJDKEH U3ydaThCs B yCIOBUAX
peIMETHOTO KaOuHeTa (U3MKK WA B YCIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (QU3MKM HOIKHO OBITH
HeoOxouMoe J1abopaTopHoe 00OpyJOBaHUE [Jis BBHITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKE YUCHHUECKHX MPAKTHUECKUX padOT W IEMOHCTPAIIMOHHOE
o0opyoBaHUE.

JleMoHCcTpalluoHHOE 00Opy0BaHKe (HOPMUPYETCS B COOTBETCTBHUU C
NPUHIIMIIOM MUWHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JACMOHCTpAIlUNA IS
UCCJICIOBAHMUS]  WM3Y4YaeMbIX  SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000pyIOBaHHUE JI YUYEHUYECKUX MPAKTHUYECKUX padboT
dbopMupyeTCS B BUAC TEMAaTHYCCKUX KOMIUICKTOB M OOECIICUMBACTCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaTHdecKne KOMIUICKTHI
1a060paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(POBBIX JabOpaTOpUil.

OCHOBHBIMHU LIEJISIMU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHUS OOYYAOMIMXCSA K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIVICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHEC NMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMHUPOBAHUE
WCCIIEIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHnue yMeHUU OOBSACHATH SABJICHHUS C HUCIHOJIb30BAaHUEM
(bu3HYeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHEe TpeACTaBICHUNA O pONH (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHre STUX 1elield 0OecreunBaeTCsl pPelIieHueM CISAYIOMMX 3a/ad B

npoliecce u3yyeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHE  CHCTEMbl  3HaHUH 00  oOmux  Pu3HUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAsT MEXaHUKY,
MOJIEKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAWHAMHUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPO(PHU3UKH;

e (opmupoBaHue yMEHUH TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
O0OBsCHCHHMsS] (PU3NYECKMX SBJICHUW B TIPUPOJAC W I TPHHITHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CMOCOOOB pEUICHUS pa3IUYHbIX 3aJad C SBHO 3aJlaHHOM
¢usnyeckoil Monenblo, 3alad, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3fanue GU3NUECKO MOJIENH, aIEKBAaTHON YCIOBHIM 3aJ1a4H;

e TOHUMaHWE (U3UYECKUX OCHOB M TPUHITUIIOB JIEUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HWHTEPHpETaruu HH)OpMAaIHH,
OTIpeieNICHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIOBUU I Pa3BUTHA YMEHUMN NPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipemyaraempiii B mporpamMme 1o ¢GU3NKE TEPEUYeHb JTa0OpPaTOPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUsT J1adOpPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIUXCS.



COJEPXAHME OBYYEHUA
10 KIIACC

Paznen 1. @usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usnka — Hayka o mpupone. HayuHble MeTOAbl MO3HAHUS OKPYKAOIIETO
mupa. Posb 3KkcnepuMeHTa M TEOPMH B MPOLECCE IO3HAHUSA IPUPOJBI.
DKCHEpUMEHT B (U3HKE.

MopenupoBanue (pu3nyeckux [BJICHHA U TpoleccoB. HayuHble TUNOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUA.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIHLHOCTHU JIFOAEH.

Jlemoncmpayuu

AHaJIOTOBbIE W IU(POBBIE U3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBUXKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpelHSs] CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHHUE MaTepuajbHOW TOUYKH, UX MPOEKIMH HA OCHU CUCTEMbl KOOPJIHUHAT.
CiioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMPSMOJUHEHHOE JBMXeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU U TepeMeIIeHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoboaHOE TagieHrne. Y CKOpeHHe CBOOOHOTO TaACHUSI.

KpuBonuneninoe  aBwkeHWe. JIBM)KEHHWE  MATEpUAIIBHOW  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEIHAA
ckopocTs. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeILHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MepeaadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTpAIMs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBUKEHHS.

[IpeoOpazoBaHue ABMKEHUM C UCITOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBmwxkeHUs Tena, OpOIIEHHOTO IIOJ yIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagnenune ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3yyeHne HEPaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIIECHUsS MIHOBEHHOMU
CKOpOCTH.

HccnegoBanne COOTHOLICHUSI MEXIY IYyTAMHU, MPOWICHHBIMU TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxkeHUs Tena, OpOUIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  [anmunes. lIlepBwiii  3akoH  Hbrotona.
NuepunanbHbpie CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpunuun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUIsl MaTepuanbHOM Touku. Tpetnil 3akoH HeloTOHA 771 MaTEepUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKoiapxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbXEHUS U cuiia TpeHus mnokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS NIPH IBUKECHUU TEJa B )KUIKOCTH WJIU Ta3e.

[TocTymarensHOE M BpamaTeabHOE IBIKEHUE a0COIFOTHO TBEPOTO TEa.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEA.

TexHuueckne yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJICMCTBYIOLIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenne cui.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCcHs TBEPAOro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue aBuxeHus: Opycka 1no HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT X JedopmMariuu.

HccnegoBanue ycinoBHl paBHOBECHS TBEPAOTO TeNa, HMEIOLIETO OCh
BpallCHUS.

Tema 3. 3axkonvt coxpanenus é mexanuke

Nmnynbc MartepualibHOM TOYKM (Tena), CUCTEMbl MAaTepHUAIbHBIX TOYEK.
NmMnynbc cuiibl M1 M3MEHEHHE HUMITyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprus MarepuanbHoM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW IHEPTUH.

[TorenunanbHas SHEprusl. [ToTenunanbHas SHEPrus yIOpyro
nedopMupoBaHHON  mpykuHbl.  [loTeHImanpHas  SHeprus Teina  BOIM3HU
MOBEPXHOCTH 3E€MIIH.

[loTeHUMaNIbHBIE W HEMOTEHUHUAJIbHBIE  CHUJIBI. Csi3p paboOTHI
HETIOTCHUIUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon NOTeHIIMATLHON YHEPTUU B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomeol

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pasznen 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMHMKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKONW TEOPUM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxenue. uddysus. Xapakrep IBHXKEHHUS U
B3aHMOJICMCTBUSL YaCTUL BELIECTBA. MoJaenu CTpPOEHUs TIa30B, XUJIKOCTEU H
TBEPABIX TeN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojenel. Macca u
pa3mepsl MoJekysl. KonnuecTBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
[enscus.



Mopens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeaHell KWHETHMYECKON SHEpruy TEIUIOBOrO JBWXKeHUs dvacTtull raza. Illkana
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Knamnenpona.
3akoH /lanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeliecTBa. ['paduueckoe mpeAcTaBiIEHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHu4yeckre yCTpPOCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapoMerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OmnbIThl 10 U PYy3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mopaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUSL.

Mogens, WUTIOCTpUpPYIOLIas IPUPO1y JaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSHMS UWICAIBHOIO rasa,
U30IPOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

Ornpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY NTapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoannamuueckas cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHUYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHnus. KonuuecTBo TeroTel U padota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOrOo  Tra3a. Buasl  Temonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH pH TEIIIONEpeaye.

[Tonsitue 006 aamabatHoM mporiecce. l[lepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOTro 3aKOHAa TEPMOJMHAMHKHM K H3ompoiieccam. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh POIIECCOB B MPUPO/IE.

TernoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAIlWH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBIX MamuHaX. KoadduimeHnt mnomae3Horo
neiictBua TtemoBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnoje3Horo
JNEUCTBUA. DKOJIOTHUECKHUE MPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIHHUK, KOHAUITUOHED.

Llemoncmpayuu

N3meHenne BHYTpeHHEH HSHEPrud Tella MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3JyXa, HarpeBaHue >pupa B
JaTYHHOM TpyOKe MyTEM TpeHus (BUICOAEMOHCTpAIs).

N3MeHeHne BHyTpeHHEN SHEPTruu (TeMIiepaTyphl) Tela Mpu Terionepeaaye.

OmeIT 1o aanabaTHOMY pACHIUPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUS, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeugecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u konaeHcauus. Mcnapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTEIIbHAA BIAXKHOCTh BO3ayxa. HacelmeHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPbl KATICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctayioB. Kuakue kpucraiuibl. CoBpeMmeHHblE Marepuaibl. [lnmaBienue u
KpUCTAJLTU3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEII0BOrO OanaHca.

TexHnueckne YCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUHU MOJYYECHHUSI COBPEMEHHBIX MAaTepHUaloB, B
TOM YHUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBOICTBa HACBILIEHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIAXKHOCTH.

Habnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUNIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIoB.

Yuenuueckuii akcnepumenm, nabopamopvie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoauHaAMHUKA
Tema 1. dnekmpocmamuxa
OneKkTpu3anmsa Tel. ODJEKTpUYecKui 3apsia. J[Ba Buaa DIEKTPUUYECKHUX
3apsoB. IIpOBOTHUKH, TUANEKTPUKHA W TIOJYINPOBOJHUKH. 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsia.



BzaumopeiictBue 3apsaaoB. 3akoH KyioHa. TodedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoae. Hanpspk€HHOCTh  dnekTpuueckoro  mois.  [IpuHiumn
CYyNEPHO3ULNM BJIEKTPUUECKUX IOJeH. JINHMM HanpspKEHHOCTH DJIEKTPUYECKOTO
OJIAL.

PaGora cun  anekrpocrarnueckoro  moisa.  [lorennuman.  Pa3sHocTh
noTeHUHANOB. [IpOBOOHUMKM UM AMDIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
Jlusnextpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckre YCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3€MJICHHE D3JEKTPONpHOOpOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN aIapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoseiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHMKH B DIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTuyecKas 3amuTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaToOpa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaIeNIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora snektpuueckoro Toka. 3akoH JDxoyns—JleHna. MomHOCTh
IEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJIa U BHYTPEHHEE COINPOTUBIICHHUE HCTOYHMKA TOKA.
3axon Oma 15 ONTHOM (3aMKHYTOM) 35ieKTpuyeckoi uenu. KopoTtkoe 3aMmbIkaHue.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAJNIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u pUMeCHast IPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.



OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJMUTOB.
DJIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

OnekTpudeckuii ToK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psaa. Monuus. [Liazma.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, pPEOCTaT, HWCTOYHMKM TOKa, OJJIEKTPOHArpeBaTelibHble MTPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOTHIUKOBBIN U0/, TAThBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIIA/IH TTOTIEPEYHOTO CEYEHHS M MaTepHraa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHHe SIEKTPOABMKYIIEH Cuiibl. KOpOTKOe 3amblKaHHE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJAMMOCTD AUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomel

N3ydenune cMEmaHHOro COeIMHEHUS PESUCTOPOB.

N3mepenune 3eKTpOaBUKYIIEH CUIIbl UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COITPOTUBIICHUS.

Hab6nronenue snekrponusa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€M C KypcaMH MaTE€MaTHKH,
OHMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBICHUE, HAy4HbIM (akT, rumoresza, (uanyueckass BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJEIIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHne CUCTEMbl ypaBHEHUH, JWHEWHas (QyHKIHS,
napabosna, runep6osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IPOECKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe JBMKEHUE B XKUBOW mpupoje, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPE/Iayu, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IHUCCOLMALINS,
rajilbBaHUKa.

l'eoepaghus: B1aXXKHOCTH BO3/IyXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE JBMXXCHUN C HCIOJIb30BAHHEM MEXaHWU3MOB,
YYET TPEHHS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET W JPyTHE), ABUrATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBON XOJIOJWILHUK, KOHIUIIMOHED, TEXHOJIOTHU
MOJIYyYCHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUUECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIILHBIE pUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TaJIbBaHUKA.

11 KJIACC

Paznen 4. JDiaekTpoauHAMHKA

Tema 3. Macnummnoe noe. IneKmpomMazHUmMHAA UHOYKYUA

[ToctostHHblE ~ MarHuThl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW wuHAYKUMHU. [IpuHoun cynepnosunnu
MAarHUTHBIX noJyied. JInHMKM MarHuTHOM WMHAYKIMU. KapThHa JMHWUNA MarHUTHOM
WHIYKIHH TOJIA OCTOSHHBIX MAarHUTOB.

MarauTHoe TMOJ€ MPOBOJHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIWA
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyIb U HaIlpaBJICHUE. [[BUKEHUE 3apSKEHHON YaCTHUILIBI
B OJHOPOJHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperma.

SIBiieHuEe 2NEKTpOMAarHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABIKYINAA CHIa HWHAYKIUH. 3aKOH JJIEKTPOMAarHUTHON
unaykuuu dapanes.

BuxpeBoe nsnektpudeckoe moje. OIEKTPOABWKYINAS CHJIA HWHAYKIHU B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYIIATEIIbHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTH. SIBIEHME CaMOMHIYKUMH. OJIEKTPOJABHKYIIAs  Cuja
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHudeckre yCTpOMCTBA W MPAKTUYECKOE MNPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN JJIEMEHTapPHBIX
YaCTHIL, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TOJISL.

B3aumopericTBre IByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBlieHUE PIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUA OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBlieHNE CAaMOMHYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

N3yyeHne MarHuTHOTO MOJIs KATYIKU ¢ TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBi€HUS 2JIEKTPOMArHUTHOM UHAYKIIMH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpoMaZHUMHbIE KOJ1€OAHUS

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
INapmonnueckue konedanus. Ilepumoa, wacrtora, amrmumryga v (aza KoseOaHUM.
[IpyXuHHBI MasTHUK. MareMaTU4eCKUM MAsTHUK. YPAaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBparienne sHepru Npu rapMOHUYECKUX KOJICOAHMSIX.

KonebarenbHbiii KOHTYp. CBOOOJAHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
UJCIbHOM KOJIeOaTeIbHOM KOHType. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPTHH B UJCATBHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBieHue o 3aTyxarolux KojeOaHUsAX. BeIHyX/IeHHbIE MEXaHUUECKHE
kosiebanus. PesoHanc. BbIHy X 1€HHbIE 2JIEKTPOMarHUTHbIE KOJICOAHHUS.

[lepemennblii  TOK. CHHYCOMIAIBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYTHOE€ W JEUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaAIPSHKCHMSL.

Tpanchopmarop. IlpousBoacTso, nepegadya U NOTpeOICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU IPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VICIIOJIb30BAaHUS AJEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.



TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHI
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU dJIEKTpoInepeaay.

Llemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJaeOATeNbHONW CHUCTEMBbI (TPYXKUHHBIA WA
MaTEMaTUYECKUN MASTHHUK).

Habnronenue 3aryxaromux KojieOaHUi.

HccnenoBanue cBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

Habmronenne pezonanca.

CB0OOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUS] OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu moOCIENOBATEIbBHOM COEAMHEHUM PE3UCTOpa, KATYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUY AIEKTPONEpEAAUH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomel

Uccnenosanne 3aBUCUMOCTH MEpUOJAa MAJIbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBanne nepeMEHHOr0 TOKa B LENM W3  MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUMHbLE G0IHbL

Mexanuueckue BOJIHBL, yclnoBHsS pacnpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJuHa BOJIHBL. llomepeuHble W TPOJOJBHBIE BOJIHBI.
Nutepdepentus u audpaxims MEXaHUIeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIYUYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOJSpHU3aIus, TUPpaKius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHLIMIBI paguoOCBsI3U U TeneBuAeHus. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre yCTpPOMCTBA M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas IUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHA, TelegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmnomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue orpakeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.



Hab6nronenue nntepdepenninu u q1udpakiui MEXaHUYECKUX BOJH.

3BYKOBOW PE30HAHC.

HaOnrtonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW U
4acCTOTOM KOJeOaHMUIA.

UccnenoBanne  CBOMCTB  3JEKTPOMATHUTHBIX  BOJH: OTPAKEHHUE,
npesioMiIeHUe, Moiaspu3anus, AuppaKuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. I[IpsiMonuHEHOE pacnpoCTpaHEHHE CBETa B
OoIHOpOAHOM cpene. JIyd cBera. ToyeuHbI UCTOYHUK CBETA.

OTtpaxkenne cBera. 3akoHbI OTpaxkeHus cBeTa. [locTpoeHue n3oOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTAa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOrO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHue W ONTHYEeCKas cuja TOHKOW JuH3bL [locTpoeHune u3oOpakeHUN B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIUYEHUE,
JaBaeMO€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
VYcaoBuss HaOMIONEHUS MaKCUMyMOB W MHHMMYMOB B WHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpH TAJCHHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapar, MHUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PElIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpssMmonuHeiHOE pacIpOCTpaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETa.
OnTuyeckue mpuoOpHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Monesb CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

Mojenmn MUKpPOCKOITA, TEJIECKOIIA.

HaGnronenue nuntepdepeniinm cpera.

Habmronenue audpakiuu ceera.

Habnronenue aucnepcuu cBera.



[Tomyyenue cnekTpa ¢ IMOMOIIBIO IPU3MBL.

[Tonyuyenue cekTpa ¢ NOMONIbI0 JUGPAKLIUOHHON PEIETKH.
Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
N3mepenue nokasaresns npeioMIIEHUs CTEKIIA.
HccnenoBanue cCBONCTB N300payKeHUHN B JIMH3aX.
Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CHIENNATIBHON TEOPHUH OTHOCUTEIHLHOCTH

['pannnbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  llocrynarel
CIIEMAJIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTUHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsi3b MacChl C SHEPrUei U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
ITOKOSI.

Pasznes 7. KBantoBasi pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTHe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroaddekra. Ypasuenue DitHmTerHa 11 Porodddexra. «KpacHas rpanuiar
dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpONCTBA M MPAKTHUYECKOE NPHUMEHEHHE: (HOTOIIEMEHT,
dboTOMaTUMK, COJTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro GpoTodddexra.

Cseroauon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuIO o -4acTHII.
[ImanerapHas Mopnenbs aroMa. Iloctrynarsl bopa. M3imydyeHue M morsiounieHue
(GOTOHOB TpU TepexoAe aroMa C OAHOIO YPOBHS SHEPIHMHM HA JApyroi. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.



BosnnHoBeie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Jy4YECHHUE.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJOXKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiThl  Pesepdopma mo  ompeneneHuro  cocraBa
paauoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4eHHUs.
BrnusiHne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OTtkpeiTHE TPOTOHA W HeWTpoHa. Hykionnas moxens simpa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anba-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoaKkTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT maccl siapa.

S nepHble peakuuu. /leneHue u cuHTe3 AI€P.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTUBBI
SAIEPHON SHEPrETUKHU. DKOJIOTHUECKNE ACTIEKTHI AEPHON IHEPTETHKH.

DneMeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.

MeTtopl HAOIIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIe B3aUMOCHCTBUSA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckre yCcTpoWCTBa U NMPAKTUYECKOE MPUMEHEHHUE: JTO3UMETP, Kamepa
Buiibcona, siaepHblii peakTop, aToMHasi 6oMoa.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIIHNX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpeKoOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3MKH
Otamnbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMUM.



Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, WX BHUAUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XApPAaKTEPUCTUKHU. Jlnarpamma «CHEKTpaJbHBIN Kiacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IOCIEIOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW NOCJIENOBATEIILHOCTA. BHYTpeHHEE CTpoeHue
3B&3/1. COBpEMEHHBIE MPEICTABICHUSI O MPOUCXOKACHUU U 3BoJoIuU ColHIa U
3BE3/1. DTanbl )KU3HU 3BE3].

Muieunsiii I[Tyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CoiHIA B
INanaxktuke. Tunel ranakTuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanve rajgakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE M3IydEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGnronenust HeBOOPYEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeIeNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usd CeBEPHOTO MOJIyLIAPUS U IPKUE 3BE3BI.

Habnronenus B reneckon Jlynsl, manet, Mueunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Ponp Qusukn u acTpoHOMHH B IKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COILIMAJIbHON M 3TUYECKOM cepax NedaTeNbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOM KapTUHE MUPA, poib (PU3UUECKON Teopuun
B (GOpPMHPOBAHWU TPEACTABICHUNA O (DU3NYECKON KapTHHE MHpPA, MECTO
dbu3nUecKoil KapTHHBI MHPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OUMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YyYEHHEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (aKT, runore3a, (uanueckas BeIWYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJIETUPOBaHUE, MOIC)Ib, U3MEPECHHUE.

Mamemamuka: peumieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,



MIPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK IOJ00HUS TPEYyroJbHUKOB,
OmpeiesICHHE TUIOMIAIU TIIOCKUX GUryp u oobéma Tel.

buonocus: >nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBUKCHUS B KUBOM MPUPOIE, ONTUYECKHUE SBJICHUSA B )KUBOMW MPUPOJE, JCUCTBUE
paauaiuy Ha )KUBbIE OPraHU3MBbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTALIUYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJIu3.

leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJCKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMJICTPSACEHUM.

Texnonocusa: IJHWHUUA DIEKTPOINEpENAdY, TEHEPATOpP MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTaTEeNIb, MHAYKIHOHHAA II€Yb, paaap, PaauONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOro mnpeamera «®Pu3nka» Ha YpPOBHE CpeIHEro oOIlero
oOpasoBanusi (0a30BbIN YPOBEHB) JTOJDKHO OOECHIEYUTH TOCTHIKCHHE CIIETYFOIINX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOEHUS y4eOHOro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM ILEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KUZHEHHOIO
ONbITAa U OMNbITA JIESITEIBHOCTH B MPOLECCE pPealn3allii OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATENIBHOW JI€SITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsi Kak akTUBHOT'O U
OTBETCTBEHHOTI'0 WJIEHA POCCUIMCKOr0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TPa)KAaHCKOTrO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
JESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYasl CTETUKY HAy4YHOIO TBOPYECTBA,
npucyiero GU3n4ecKkoil Hayke;



5) Tpy10BOIr0 BOCTIMTAHMS:

UHTEPEC K pa3IiMYHbIM cdepaMm npodhecCHuoHaNbHOW JeATEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyay1iei npodeccun u peaan3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(GU3HMKY HA TPOTSYKEHUN BCEH KU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYPBl, OCO3HaHHE TIJI00aIbHOTO
XapakTepa 3KOJOTrHYeCKHUX Ipooiiem;

IUTAHUPOBAHUE U OCYILECTBIICHNUE JEHCTBUN B OKPYXKaIOLIEH Cpelie Ha OCHOBE
3HaHM LEJIeH YCTOWYMBOIO pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH OKOJOTMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOTI'0 NO3HAHMSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAY4YHOM JEITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydyeHuss  (QU3MKH  OCYUIECTBJIATh  NPOEKTHYIO U HCCIIEJOBATEIbCKYIO
NEeATENbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIe 1eHCTBUSA
ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LEAU JCATEIBbHOCTH, 33JaBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHIKCHMS,
BBISIBISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bu3HUECKUX SABJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ Y4E€TOM aHajdu3a WMEIOITUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBHI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJICICTBUI JESITEIbHOCTH;
KOOPJAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBarTe/IbCKHeE TeCTBHA:



BJIAJIETh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHSATUSMU U METOAaMHU
(bu3HUECKON HAyKU;

BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEIOBATENIbCKON U MPOCKTHOW AESITENbHOCTU
B o0nactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pellieHusl 3a/ay (PU3UYECKOTO COJACpNKAHUS, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB TTO3HAHUS;

BJAQJIeTh BHUJAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaliy, MPeoOpa30oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00acT PU3uKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEPKICHHM, 3a/1aBaTh MApaMETPhl M KPUTEPUHU PEIICHHSI;

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJI€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
yCIIOBUSIX;

CTaBUTh M (OpMyJIUMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
JESTETHHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHWA 10 (uU3MKe B MPAKTUYECKYIO 00JaCTh
KU3HEACSITEILHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TOJYYeHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH IOWCK, AaHAJU3,
CUCTEMATHU3AIMI0 W WHTEPIPETAlni0 WH(OpMAIMK pa3lIuYHBIX BUIAOB U (GopM
Ipe/ICTaBIICHNUS;

OILICHMBATH JJOCTOBEPHOCTHh HH(POpPMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUN B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWN JSPrOHOMHMKH, TEXHHUKH OE€30MacHOCTH,
TMTHUEHBI, pecypcocOepeKeHHsl, TMPaBOBBIX U  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOr0 COAEpPKaHUSA B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYCHUS WHPOPMAIIUU U TIEICBON ayIUTOPHH, BEIOMpAst ONTUMAIIbHYIO
dbopMy TIpeicTaBICHUS U BU3yaJIU3aliu.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂl:.le I[eﬁCTBHﬂ:



OCYHIECTBJIATh OOIIEHME Ha ypokax (QU3UKK U BO BHE-YPOUHOU
NEeSATENbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd M CMATYaTh
KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIBbHON
padoThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€ToM OOIIUX
WUHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

OpUHUMATh  1€JIM  COBMECTHOM  JeATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensiaTh PO ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJIbTaThI
COBMECTHOM pabOTHI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJAJa M KaXXJOTO yYaCTHHMKAa KOMAaHJbI B
o01IuMi pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKThI, OLIEHWBAaTh MJEH C TMO3ULIHMH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3MKM U acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIIAH PEIICHMS PAcUYETHBIX M KAadeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 001acTU
(U3MKH, TOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,

OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;



BJIaJIeTh  HABBIKAMH  TIO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEpIIACMBIX JICUCTBUH M MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYallluH, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO IPUHHUMATH PEIICHUS TIO0 WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TMIPU aHAIW3€ pe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH CeOs, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHMX TIPU aHAINW3E pe3yIbTaTOB
JeSITeNbHOCTH;

PU3HABATH CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mpomecce MOoCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0OImero oOpa3oBaHUs Yy OOyYarOUIUXCs
COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIJICKT, IpeanoJararoIni
c(OpMHUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAIIPABIICHUS PAa3BUTHS COOCTBEHHOM YMOIMOHAIBLHOU chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
AMOIMOHATEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTH, YMEHHE IEHCTBOBATH HMCXOIS W3 CBOMX
BO3MOXKHOCTEH;

OIMIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSTHUE
IPYTUX, YYUTBIBATh €ro TIPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3pemiaTh KOHPIHKTHI.

IHNPEJMETHBIE PE3YJIBTATBI
K konmy oOyuenus B 10 KJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIMNXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU ESATEIbHOCTH JIOJIEH;



YYUTBIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHualibHasl TOUKa, MHEpLUalbHas cUcTeMa OTCu€Ta, abCOMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKUI 3apsJT IPH PEIICHUN (PU3NUSCKUX 3a/1a4;

pacrio3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
BJIEKTPOJAVMHAMHUKH:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBYDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE IO OKPYKHOCTH, HHEPIIUS,
B3auMoJielicTBue Tel, Tuddy3us, OPOYHOBCKOE JBMKCHHUE, CTPOCHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00hEMA TeJl MPU HarpeBaHUu (OXJIaXKIEHUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCAlMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyJlle, CBSI3b MEXKAY IIapaMeTpaMH COCTOSIHMSI Tra3a B H30MpOIlEccax,
AIIEKTPU3ALMUS TEJI, B3AUMOICHCTBUE 3aPsi/IOB;

OTHUCHIBATh MEXAaHWYECKOE JBUKEHHE, MCIOJIb3ys (PU3MUEeCKHUE BEITUMYHHBI:
KOOpAWHATA, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMITYJIbC T€Jla, KNHETUYECKAasl dHEPTUsl, MOTCHUUAIbHAS SHEPTUS, MEXaHUYECKas
paboTta, MeXaHWYECKas MOIIHOCTh;, IIPH ONHUCAHWHM TPABUIBLHO TPAKTOBAThH
(UBUYECKUI CMBICT HCIOJIB3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U E€IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYMHAMU;

ONMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIE SIBJICHUS,
UCIIONB3YSd (U3WYECKUE BEIMYMHBI: JaBJIEHHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsT YHEPIrUsl XaOTUUECKOIO JIBUKEHHSI MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSSI JHEprus, padbora rasa,
KOd(h(DHUIMEHT TMONE3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENS; MPH OMUCAHWU
IPaBUJIBHO TPaKTOBaTh (DU3UYSCKUH CMBICT HCIOJB3yEeMbIX BEIMYHH, HX
0003HAYCHUs W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
siBJI€HUS (IIPOLIECCHI), UCTIONb3Ys (PU3NUYECKUE BEITUUYUHBIL: JICKTPUUYECKUMN 3apsij,
AJIEKTPUYECKOE T0JIC, HAMPSKEHHOCTH IMOJIsI, MOTEHIHAJ, Pa3HOCTh MOTEHIMAJIOB,;
IpU OINHCAHWM TPABWIBHO TPAKTOBATh (DU3UYECKUH CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUs] M EIUHUIIBI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (YU3UUYSCKUE IPOIECCHI M SIBJICHUS, UCIOJB3YS (U3UUCCKHE
3aKOHBI Y TIPUHIKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHUS MEXAHWYECKOW OJHEpPruu, 3aKOH COXPaHCHHUSI HWMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOINPABUA WHEPIHUAIBHBIX CHCTEM



OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPrUuu TEIUIOBOIO JBUXKEHUS MOJIEKYI C
aOCOIOTHON TeMIepaTypou, MepBhIid 3aKOH TEPMOIUHAMUKH, 3aKOH COXPaHEHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, IpW 3TOM pas3inyaTh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIpAKEHHWE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE€30MACHOTO HCIIOIb30BAHHS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIENOBAaHUIO (DU3NYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady U TUOOTE3y Y4eOHOro HKCIEPUMEHTA,
co0upaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYLIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUST (PU3MUECKUX BEITUYHUH, IIPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bl OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpoBaTh PE3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUMYHMH B
BU/JIE TAOJIUL U TPpaUKOB, AENaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMS;

coOmoaTh mpaBuiia 6€30MacHOr0 TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIEeNOBAaTENbCKOW W IPOEKTHOM
NESTENBbHOCTH C MCHOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB M JIAOOPAaTOPHOIO
000pyoBaHU4,

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DHU3MUECKON MOJENbIo,
UCTOJb3Ys (PrU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUYECKHE BEJIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
NOJIYYEeHHOT'0 3HAaUCHUS (PU3HUECKOW BEJIMYUHBI;

pemaTh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUI C OINOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyueckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
¥ TIPENICTaBICHUS YYCOHOW W HAyYHO-TOMYJSIPHOU MH(POPMAIINH, TTOTYUYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;



IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOW >XKU3HU
JUtst o0ecriedeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TpYyIIE C BHINOJHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYIIbI, PalMOHAIBHO pACHPEAeNsiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OIICHUBATh
BKJIaJ] K&KIOTO U3 YYACTHUKOB T'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMCHHOW HAyYHOH KapTHHBI MHpA, B PA3BUTHH COBPEMCHHOW TEXHHUKH W
TEXHOJIOTHA, B MPAKTHUYECKON AEATEIbHOCTH JIOJACH, IIEIOCTHOCTh M €IUHCTBO
(du3nYeCcKO KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETICH:
TOYEYHBIN AJEKTPUUECKUHN 3apsij, Jyd CBETa, TOUCUHbI UCTOYHUK CBETA, sI€pHas
MOJIelb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO siipa MPH PEIIeHUH (PU3UIECKIX
3aj]1ay;

pacro3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOU (DU3UKU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMArHUTHAs WHIYKIUS, JEHCTBHE MArHUTHOTO TIOJS Ha
POBOJHUK C TOKOM W JIBIDKYIIHMICS 3apsjl, SJCKTPOMATrHUTHBIE KOJEOaHUS W
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHuus, audpakuus W TOJsApU3alUs CBETa, JUCIEpPCUs CBETa,
dboTornexTpudeckuit 3gdext (potoaddekT), cBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CIEKTpa aTroMa BOAOPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaZOaKTUBHOCTD;

OMHCHIBATh W3YUYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHHUTHBIC,
ONTHYECKHE,  DJIEKTPUUYECKYIO  TPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
ANICKTPOMArHUTHBIC SIBJICHHS (TIPOIIECCHI), HWCIOJB3Yys (PU3NYECKUe BETUYHHBL:
ANEKTPUYECKUI 3apsj, CHJIa TOKa, SJCKTPUUECKOE HAMPSDKEHUE, AJIEKTPUIECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHITMATIOB, JEKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHla, WHIYKTUBHOCTh
KaTyIIKW, SHEPIrusl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
Koie0aHuii B KolebaTeaTbHOM KOHTYpE, 3apsil M Ccujla TOKa B TMpoIecce



FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuE U
ONTHUYECKasl CHUjia JMH3bI, TPU OIMCAHUHM MPABWIBHO TPAKTOBATh (HU3HUECKUN
CMBICT HCIOJNB3yEeMbIX BEIWYHH, WX O0O3HAUEHUS U EAWHHUIBI, YKa3bIBaTh
(GopMyIibl, CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEJIMYHMHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIOIb3Ys
¢u3nYecKue BEIUYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETA, SHEPTHUs U UMITYJIbC (POTOHA, IEPUO TOTypaciaaa, SHEPTus CBSI3U
aTOMHBIX fJep, MPU ONHUCAHUU MPABWIBHO TPAaKTOBaTh (U3MUECKUH CMBICI
UCIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHUs W €IUHHUIIBI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BBIUUCIISITh 3HAUCHUE (PU3NIECKON BETUIHHBI;

aHAJIM3UPOBaTh (PU3MUYECKHUE MPOLIECCHl U SBICHUS, UCIONB3Ys (pusnueckue
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHLHOTO M MapaiIeIbHOTO
COCTMHEHHS TPOBOJHUKOB, 3akoH Jlkoyns—JIeHIia, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIWY, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEeHHE DWHIITeHHA 1 doTtorddekTa,
3aKOH COXpaHEHMsI SHEPruHu, 3aKOH COXPAHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUs
ANEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOr'0 YHCIA, MocTynaTsl bopa,
3aKOH PaJi0aKTUBHOTO pacmajia, Mpu 3TOM pa3IudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTpeENATh HAllPAaBJIEHNE BEKTOpa MHAYKLIUHA MarHUTHOTO MOJIsSI IPOBOJIHUKA
C TOKOM, cuiibl AMrnepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBAEMOE IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHl MO HCCIENOBAHUIO (PU3UUYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopmynupoBath TpoOieMy/3agady M TUIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TPEIOKEHHOTO O00OpYAOBaHHWS, MPOBOAWTH OMBIT U
(GbopMyIUpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUUMH, TIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MMOTPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX HM3MEPEHHUH: TpPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE TAOIMIl U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEAOBAHMS;



co0nroAaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W IMPOEKTHOU
JESITeIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMbIE NJIs1 €€ PEIICHHs, TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATBHOCTH
HOJIy4YE€HHOTO 3HaueHUs (PU3NYECKON BETNUHHBI;

pelaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUN C OMOpOoM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBICHUS;

UCTIOJb30BaTh  MpPH  pEIIeHUH  y4eOHBIX  3aJad  COBpPEMEHHBIE
UH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPE/ICTaBIICHUs YYEeOHOU M HAy4YHO-MOMYJSPHOM MH(POpPMAILIUU, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTYYaeMYI0 HH(OpMaLuIO;

OOBACHATH MPUHLMUIIBI JEHCTBHS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MaCHOIO MCMOIb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAaHUS MO (PU3UKE B MOBCEJAHEBHOM >KU3HU
U1 obecrieyeHus: 0€30MacCHOCTH MPU OOPALEHUH C MPUOOpPaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHUS 30POBbsSl U COOJIOIEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpyHIe C BBHIIOJHEHHEM pa3JMYHBIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO paCHpeneisaTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesoB U TeM uugppoBbIe
Ne n/m P Konrposabubie | TIpakTuyeckue (dpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3nKa ¥ METOJIbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa HOK
' AR HEY https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kimematiia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Huranuia 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
23 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/ 784 1bf72
Hroro no pazaeny 18

Paznean 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 O e 10 1
CHOBL TCPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperaTtHble COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK

®da3oBbIe MEPEXOIbI

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



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

Hroro no pazneny

24

Pa3nea 4. JIEKTPOJAUHAMUKA

bubmuorexa [JOK
4.1 1
UeKTpoCTATIIi 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 37eKTpUYeCcKUid TOK. Toku B 12 bubnmnoreka [JOK
' pa3JIUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE BpeMst 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJTACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTHueckue (wicpp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHast 1 ] 3 bu6muoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHu4ecKue U 3JIeKTPOMarHuTHhIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢c
59 MexaHU4YeCcKHe U AIEKTPOMArHUTHBIE 5 | bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nunoreka [IOK
2.3 0] 10 3
frmKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

31 OCHOBBI cIEIIUATIBLHON TEOPUH 4 1 bu6mmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

4.2 C 4
ThOCHHE aToma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

5.1 DJIeMEHTHI aCTPOHOMHUH U acTPOPHU3NKH 7 ngj;;fg;gﬁ/sfmcwc
Uroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o061aromniee TOBTOPEHHE 4 ngg;if:;igﬁgmlcwc
Hroro no pazaeny 4
PezepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoimnyecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
®dusnka — HayKa 0 IPUPOJIC.
1 Hayunrsie MeT(})]I[bI HOEH;)HI/I}I 1 bubmorexa LOK
Y https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIEero Mupa
Ponb 1 mecto dusuku B

) dbopMHpPOBaHUM COBPEMEHHOM | bu6mmoreka [JOK
Hay4YHOUN KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON ACATEIHHOCTH JIIOIEeH
MexaHu4ecKkoe ABHKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO | bu6mmoreka [JOK
nemwxenusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsAMONMHENHHOE | bubnuorexa LIOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa IIOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoOe majienre. Y CKopeHue | bubmuoreka [JOK
CcBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBosnHelHOE NBUXKEHUE.

7 JBr>KeHME MaTepHaIbHOM TOYKH IO 1 bubmmorera [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHiun oTHOCUTENBHOCTH [ anumnes. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuuanpHble CUCTEMBI OTCYETA.
IIepssiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bu6mmoreka [IOK

9 CYHEPIIO3ULINH CHIL BTOpOI/IU3aKOH hitps//m.cdsoo.ru/fl0c3bes
HbroTona nist MaTepuanbHOM TOUKU

10 Tpernii 3akoH HproTOHA 1151 bubnuorexa [JOK
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TskecTu. [lepBasg kocMuueckas buomorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [JOK
TEJa https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koadduuuent tpenus.

13 Cuna cznpOTHBneI?Hq:I pu ,I[BI/I)P;(GHI/II/I bubmorexa [OK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOE U BpaliaTeabHOe

14 JBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. bubmuoreka [JOK
MowmenT cuibl. [1nedo cuibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOIO Tela
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubmmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTuBHOE ABMXKEHUE
PabGoTa 1 MOIIIHOCTh CHITBL.

16 Kunernueckast sHeprust MaTepuagibHONR bubmmoreka [[OK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEPTUH

17 [ToreHuunanpHas sHEprus. bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoreHumanpHas HEPTHs YIPyro
nepOopMHUPOBAHHON TIPYKUHBIL.
[oTeHIManbHAsE SHEPTHS Tea BOIU3U
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHunanbHbIe U HEMOTEHIMAIIBHBIE
cuitbl. CBSA3b paboThHI
HENOTEHIUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTruu CUCTEMBI TEJl.
3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPruu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlabGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
N3MEHEHHUEM MEXaHUUECKOU SHEPIrun
TeJa Ha IpUMepe pacTsHKEHUS
PE3UHOBOIO KIyTa»

20

KonTponbHast padota no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUHU. bpOyHOBCKOE
nswkenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep IBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEH
Y TBEPIBIX TEN

23

Macca monekyin. KonnuectBo
BemiecTBa. [locrosHnas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTtypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usMmepenue. lllkana remneparyp
Ienscus

HUneanpuenii raz B MKT. OcHoBHOE

but6mmoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mmepa
26 CpeHEeN KHHETUYECKON IHEPTrUn bubnuotexa [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0cS11e
MenneneeBa-Knaneilipona
27 3akoH /lambToHa. ['a30BBIC 3aKOHBI
JlaGoparopHas paboTa
73 «/ccnenoBanue 3aBUCUMOCTU MEXIY
napameTpamMu COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3onpoiieccrl B ueaaibHOM raze u ux bu6mmoreka [IOK
rpaduueckoe MpeacTaBiIeHUe https://m.edsoo.ru/ff0c570e
BryTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 croco6bl e€ n3meHenus. Konmuectro bubnuorexa [JOK
TEIUIOTHI U pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOI'O UJI€aJTbHOTO
rasa
31 Bunael reruionepenaun bubmmorexa TIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TEmIoTH Mpu bromorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadbaTHbINA MPoIecc
1 [TepBblit 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK

NPUMEHEHHE K U30IpoIieccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoGpatumocTs mporeccoB B

bu6moreka [JOK

34 oJzie. Bropoii 3ako
HPHPOZC. BTOPOH SAKOH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU

35 [punnun nevicteus u K1 tenosoi bu6nuorexa LIOK
MalllHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KIIJ

37 DKonoruyeckue mpoodIemMbl
TETJIOOHEPTETUKU

13 O6o6maromuii ypok «MomnekysipHas bu6nuoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonekynsipHas ¢puzrka. OCHOBBI bubmmorera [JOK

YIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooGpazoBaHue U KOHJCHCAITHSL. bubnuorexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOmOTHAs M OTHOCUTEIbHAS

41 BJIAJKHOCTH BO31yxa. HachleHHbIi Bubamorexa [JOK

Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u

4 amop¢HbIe Tena. AHU3OTPOIHS bubnuotexa [JOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c6510
Kkpuctasuibl. CoOBpeMEHHbIE MaTepHUAIIbI
[InaBienue u KpucTaIU3ALNS.

bubnuoreka [JOK
43 VenpHas TEIOTA IJIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnmumarust
bubnuoreka [JOK
44 VYpaBHeHHe TeroBoro OagaHca
P https://m.edsoo.ru/ff0c6820
45 DeKTpu3aIus Tei. DIeKTPHUIESCKUI bubnuorexa [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsi. JIBa BUaA DIIEKTPUUYCCKIX
3apsiI0B

https://m.edsoo.ru/ff0c6bcc

HpOBOI[HI/IKI/I, AUIJICKTPUKHU U

bu6mmoreka [IOK

46 IOJYIIPOBOOHUKHU. 3aKOH COXPaHEHHUS
yrip A P https://m.edsoo.ru/ff0c6bce
AIEKTPUUECKOTO 3apsiaa
B3anmoneiicTBue 3aps10B. 3aKOH
47 Kyiona. ToueuHBIH 3IeKTPHUUECKHIT bubmmorexa TIOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB AIIEKTPUYECKOTO
43 nostst. [IpuHIMN cynepno3uum bu6moreka [JOK
ANIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
Pabota cui anekTpocTaTHuecKkoro
49 nois. Ilorenmuain. PasHocTh bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c6100
[IOTEHIINAIIOB
IIpoBOAHUKY U AUIIEKTPUKH B
50 3JIpeKT OCTaTUYECKOM HOIjIe bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
bubnuoreka [JOK
51 DnexTpoéMKocTh. KoHaencaTo
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOpa. DHEPIrUsL 3apsKEHHOT0 bubmmorexa TIOK
pa- P P https://m.edsoo.1u/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTU KOHAEHcaTopa"
[IpuHIMIT NENWCTBUS U IPUMEHEHNE
54 KOHJIEHCAaTOPOB, KOITMPOBAJIBHOTO

ammapara, CTpyWHOTro IpUHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

OnekTpocTaTHYecKas 3aIlUTa.
3a3eMIIeHHE AIIEKTPONpUOOpOB

55

DJIEKTPUYECKHM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH OMa jist
y4acTKa [enu

56

[TocrnenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COeIMHEHHE
npoBoHKUKOB. JJaboparopHas pabora
«M3y4eHne cMeIaHHOTO COSIMHEHUS
PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH J[oynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTO)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAS MPOBOJUMOCTb TBEPBIX
METAaJIOB. 3aBUCUMOCTh
COTIPOTHUBJICHUS METAJIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTpUUECKU TOK B BaKyyMe.
CBoliCTBA JIEKTPOHHBIX ITyYKOB

61

[omynpoBoAHUKH, UX COOCTBEHHAS U
IpUMECHasl IpOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [loaynpoBogHUKOBEIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuOOpbI
DJIEKTPUYECKUI TOK B pacTBOpaxX U

2 pacruiaBax 3JE€KTPOJIUTOB. | bu6nuorexa IIOK
DIEKTPONUTHYECKAs] AUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B razax.

63 CaMOCTOSITENTbHBIN U | bu6mmoreka [IOK
HECAMOCTOSTENBHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuyeckre npudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuotexa [JOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubmmoreka [{JOK
«DIIEKTPOIMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme

66 «Qnextpocraruka. [TocTosHHBIH | bubnuorexa LIOK
aneKkTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHas 1 bu6nuorexa IIOK
pabota o Teme "DIeKTpoArHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O60061maomui ypok | bu6mmoreka [{JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJTACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
]
w | Tewayposa Beero | Komtpommte | Mpacrwnecine U R
padoThI padoThbI pecypesI
IlocTosiHHBIC MAarHUTHI U UX

| B3anMoOJercTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [{OK
Bekrop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MAarHUTHON UHAYKIIUU
MaruuTHO€ noJie MPOBOIHHUKA C

) ToKOM. OnbIT Opcrena. | bubmuorexka [JOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padora «3ydcHue | | bubmmoreka [JOK
MarHUTHOTO TOJIA KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 Jlaboparopnas pabota | | bubnmoreka [JOK
«Uccnenosanue neUCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM
JleficTBHEe MAarHUTHOT'O MOJIS Ha

5 JBUOKYLIYIOCS 3apsSyKEHHYIO YacTHILY. | bu6nuorexa [IOK
Cuna Jlopenna. Pa6ora cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomaruuTHas MHAYKIUs. [loTok |

BEKTOpa MarHUTHOM uHAyKuuu. I1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHAYKIHMU. 3aKOH JIEKTPOMarHuTHOM
nHaykunn Papanes

Jlaboparopnas pabota
«HccnenoBanue ABIeHUs
3JIEKTPOMArHUTHON MHIYKIIUN

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCTponucTBa U UX
IIPUMEHEHHUE: TOCTOSIHHBIE MarHATHI,
AJIEKTPOMArHuThl, JJIEKTPOIBUTaTEIb,
YCKOPUTEININ JIEMEHTapHbIX YaCTHIL,
MHIYKLIUOHHAs I1eYb

10

O6o0mmaromuii ypok « MarHuTHOE
noJie. DIeKTPOMarHUTHAS HHIYKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas padora no teme
«MaruurtHoe 1noie.
DneKTpOMarHuTHAsT MHITYKITHS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUYECKHUE
Kosebanus. ['apmMoHnYecKue
KosieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHHIH.
[IpeBpatienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MaJbIX KoeOaHuii Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MacChI TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Koneb6arenbublii KoHTYp. CBOOOIHBIE
OJICKTPOMArHuTHBIC Koje0aHus B
UJIeaJIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaorus Mexy MeXaHH4eCKUMU U
AIIEKTPOMArHUTHBIMH KOJICOaHHSAMH

bubmnoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SOHCPIUH B UACATIBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0 3aTyXarOMIUX
KosneOaHusx. BeiHyKIeHHBIC
MeXaHH4eCKHe Koebauus. Pe3onanc.
BBIHY)KIIGHHI)IC 3J'ICKTpOMaFHI/ITHLI€
KoaeOaHus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennslil Tok. CHHYCOUAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JIEWCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SJHEPIUU

19

Y CTpolCTBO U MPAKTUYECKOE
MIPUMEHEHHUE NEKTPUUECKOTO 3BOHKA,
reHepaTopa epeMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaayd

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPO3HEPrUU B NOBCEIHEBHOM
KU3HU

MexaHuuyeckue BOJIHBI, YCJIOBUS

pacnpoctpanenus. [lepuoa. Cxopoctsb

bu6nmoreka [JOK

21 pacpocTpaHeHUs U JJINHA BOJIHEL https://m.edsoo.ru/ff0cca54
ITonepeunsle ¥ MPOIOJILHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmnoreka [JOK
3ByKka. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. [lkama bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
IIpuHUMIIBI paUOCBSI3U U
24 TeneBuaeHus. Pa3zButue cpeacTs
cBA3u. Pagnonokanus
25 Konrponbnas pabora «Konebanus n bubnumoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpsamonnHeiHOe pacipoCTpaHEHUE
%6 CBETa B OJHOPOJHOM CpeJie. bubmuoreka [JOK
ToueuHslii HICTOYHHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxkeHus cBeta. [locTpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IJIOCKOM 3epKalie
IIpenomiuenue ceera. [lonHoe
)3 BHYTpEeHHee oTpakeHue. [IpenenbHblii bu6mmorexa [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUs
29 JlaGopatopnas pabora «M3mepeHnune bu6mmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

MMOKa3aTeyid MPECJIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenue n3o0pakeHuit B

30 nuH3e. DopMysia TOHKOM JIMH3BI bubmmorexa [OK
+ POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JTUH3bI
JlaGoparopnast pabota
31 «Hccnenosanue CBOMCTB
M300paKeHHI B TUH3AX)
Hucnepcus ceera. CoXHBIN COCTaB
1 6enoro ceera. L{Bet. JITaboparopnas
pabora «Habmronenue aucnepcuu
CBETa»
13 Wutepdepennus ceta. Audpakius bu6nuoreka [IOK
cBeta. JludpakunonHas pemerka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTb CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOICTBa U
yCIIOBUS UX 6€30MacHOro NPUMEHEHUs
['panu1ibl TPUMEHUMOCTH
16 KJ1laccuueckor MexaHuku. [locTynarter bubnmoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH.
37 3aMeaieHne BpeEMEHH U COKpaIlleHUE bubnnorexa [IOK
p p https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJIbC PETSITUBUCTCKON
38 yacTUIbl. CBA3b MAcChI C DHEPTUENA U bubnmorexa [IOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
39 Kontponbras pabora «Onrtuka. bubmuoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBI CIELIMATILHON TEOPUU
OTHOCHTEIIEHOCTH

https://m.edsoo.ru/ff0cf610

®oronsl. ®opmyina [Inanka. Jneprus

bu6mmoreka [JOK

40
U UMITyJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE 56 LIOK
HOINOTEKA
41 otod(pderra. O A.T.
pororphexr TIpITET https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI hoTod(pdexTa. YpaBHeHUE
42 BﬁHmTegﬂa J‘Iqs)l(b(bOTOS(b(;@)eKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» potospdexra
Jasnenue cera. Onwith [1. H.
43 JlebGeneBa. XuMu4eckoe AEHCTBUE bubnnorexa [IOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuueckue ycTpoiicTBa u
MIPAKTUYECKOE TPUMEHEHHUE:
44
¢dboToreMeHT, POTONATUHK,
COJTHEYHas OaTapesi, CBETOIHO]]
45 Pewenne 3anau no reme «J1€MEHTHI bubmuoreka [JOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITE
46 Pezepdopna no paccesHuro a-yactu bubmmorera [TOK
pOpAa O P t hitps://m.edsoo.ru/fR0d091a
[InanerapHas MoJeIb aToMa
Bbubnuoreka [JOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
W3nyduenne u nornoiieHne GpoTOHOB
48 I I/I}II'IC €X0JI€ aToOMa C O Hc(};o OBHSA buGnnorexa [IOK
P pexon N A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Apyroi. Buasl criekTpoB
49 BonnoBsie cBolicTBa yacTuil. BoJIHBI bubmuoreka [JOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a
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ne bpoita. KopnyckyispHo-
BOJTHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKACHHOC U3JIYUYCHUC

https://m.edsoo.ru/ff0d0cal

50

OTKpBITHE PaIHOaAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpeneneHuto cocraBa
PaaOaAKTUBHOI'O U3TYUYCHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBbI

52

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3nydenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3HM HyKJIOHOB B Si7pe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iieMbl, IEPCTIEKTUBHI,
HKOJIOTMYECKUE aCTIeKThI SIEPHOI
SHEPTeTUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHbIe YacTUIlbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HaOMIOICHUS U
perucTpanum 3J1eMEHTAPHBIX YACTHII.
Kpyrusbiii cton «®yHnameHTanbHbIe
B3auMoAercTBUA. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

bubmmorexa [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3muoro Heda. Co3sesnus,
SIpKHE 3BE3IbI, IUIAHETHI, UX BUIUMOE
nBkenne. CoHeYHast cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnre. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]T

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI INIABHON
II0CJIEI0BATENbHOCTH. BHYTpeHHEE
cTpoeHue 3B€31. COBpeMEHHBIE
MIPEJICTABICHUS O MPOUCXOKICHUH U
sposrrori ColtHIa U 3BE3.

58

Muneunsiii IlyTe — Hama ['anakTuka.
ITonoxxenne u npuxenue ConHua B
lNanakTtuke. ['anmaktuku. YEpHble
JBIPBI B SIAPAX TATAKTUK

59

Bcenennas. Pasberanue rajgakTuk.
Teopus bosbioro B3peisa.
PennkroBoe nsnyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMHH

61

KonTponbHas padboTta «DneMeHTHI
aCTPOHOMHUU U acTPOPUIUKI»

62

O6o06maromuii ypok. Ponb ¢puzuku un
aCTPOHOMHHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATILHON 1
ATUYECKOH cdepax NesTeTbHOCTH
9eJI0BeKa

63

O6o6maromuit ypok. Pois u Mmecto
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Posb




¢uznveckoii Teopun B HGOpMUPOBAHUU
IIpEJICTaBICHUN O PU3NUECKON
KapTHHE MUpa

O6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTHHBI MUpa B 00IIEM

65 psIly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HBIX PEJCTABICHUN O IPUPOAC

66 PesepBHblii ypok. MaruuTHOE moJie. 1
DneKTpoMarHuTHasi UHAYKIUS
PesepBubiil ypok. Ontuka. OCHOBBI

67 CIIEIMAIbHON TEOpUH 1
OTHOCHUTEIbHOCTH
Pezepusiii ypok. KBanToBas ¢usuka.

68 BHCBI/I)CHTBI};I:)TI)OHOMI/II/I u ! 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d 1784
acTpopu3uKu
OBIIEE KOJIMYECTBO YACOB I1O0 63

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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