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HOACHHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS HA YPOBHE CPEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUM K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbIx B I'OC
COO, a Takxke c yuéroM ¢eaepanbHOil paboyeit mporpaMMbl BOCITUTAHUS H
KOHLIETIIIMY IIpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTEIbHBIX
OpraHU3aAUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOywaromuxcs 10-11 kiaccoB mpu
oOyueHMM uUX (Qu3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-
NesTeNIbHOCTHOrO  moaxoxaa. llporpamma 1o  (u3uMKEe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k miIaHUPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3yibTaTaM 00y4eHHs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TpeAMEeTaMu. B Hell omnpeaenstoTcss OCHOBHbIE LIENTU HW3YYEHUS
(U3MKH Ha ypOBHE CpeAHEro oOLIero oopa3oBaHus, JIAHUPYEMbIE PE3YJIbTaTh
OCBOCHMS Kypca (PU3MKHU: JTUYHOCTHBIE, METalpeJIMETHbIE, MpPEAMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma o (us3uke BKIIIOYALT:

® [UJIaHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca ¢GU3MKM Ha 0a3oBOM

YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI 110 T0J1aM 00YUYEHUS;

e coxepxaHue yueOHoro npeamera « Pusznkay 1mno rogaMm o0ydeHusl.

®dusuka KaKk Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyHas B
KauyecTBe Y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaI B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc Qu3nkm —
CUCTEMOOOpa3yIOUMi Il  €CTECTBEHHO-HAYYHbIX YY€OHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBICHHI,
M3y4aeMbIX XUMHUEH, Ouosiorueit, dusmueckoil reorpadueid m acTpOHOMUEH.

Hcnonp30BaHne M aKTHUBHOE INPUMCHCHUC (bHSI/I‘{eCKI/IX 3HAHUM OIIpCaAcIIACT



XapakTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTMH B cdepe >HEpPreTUuKH,
TPaHCIIOPTa, OCBOCHHsI KOCMOCA, MOJIyYeHHUSI HOBBIX MaTEPUAJIOB C 33laHHBIMU
cBOMcTBaMH © Jpyrux. W3ydeHwe (QPU3MKHM BHOCUT OCHOBHOM BKIaJ B
(dopMupOBaHHE €CTECTBEHHO-HAyYHOH KapTHHBI Mupa oOydarolmuxcs, B
(opMupoBaHHE yMEHHM NPUMEHATh HAyYHBIM METOJA T[O3HAaHUSA IIpH
BBITIOJTHEHUH UMHU Y4€OHBIX HCCIIEIOBAHUN.

B ocHOBYy kypca ¢u3uku 1uisi YpOBHS CpEeAHEro o0Iero oOpa3oBaHUS
IIOJIOXKEH PsIl MIEH, KOTOPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMIIBL €ro
ITOCTPOEHUSL.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHUall U3 BCEX Pa3lenioB (PU3UKH, BKIIOUYAET
KaK BOIIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3UKU
0o0beIUHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBisercs
(opMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U
ToJIE.

Hoes cymanumapuzayuu. EE peanuzauus npearnoynaraeT MCIOJIb30BaHUE
rYMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3H Pa3BUTHUS
¢u3nkM Cc pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKUMH,

HPaBCTBCHHLBIMHA u OKOJIOI'M4YCCKNMMU HpO6J’I€M3



Hoes npuxnaonot nanpasenennocmu. Kypc Gu3nku npenamnogaracT 3HaKOMCTBO €
ITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYCCKHX MPUIOKCHUN N3YICHHBIX
TEOPUH U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs MOCPEIACTBOM BBEICHUS DJIEMEHTOB
COJICp’KaHMS, TMOCBSMIEHHBIX SKOJOTMYECKUM IpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TaKkke 00CYXICHUS
npoOJeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUS M 3KOJOTMYECKOH
0€30MacHOCTH.

CrepKHEBBIMU dJIEMEHTAMHU Kypca (M3UKH HAa YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHus ABIAIOTCS (pU3nUecKkue Teopuu ((popMupoBaHue NpeICTaBICHUN O
CTPYKTYpe OCTpOEHUsT PU3NYECKON Teopuu, posiv GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
MIPUMEHUMOCTH TEOPHH, I ONHCAHWS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CucTeMHO-AESTETbHOCTHBIM MOAX0A B Kypce (U3NKUA pean3yeTcs
MPEXKIE€ BCETO 3a CUET OpPraHu3alMy SKCIEPUMEHTAIBHOW JIESTEIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHs Kypca (DU3UKH — ITO HCIIOJIH30BAHUE
CUCTEMBI ()POHTABHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB W JTAOOPATOPHBIX
paboT, KOTOphle B Mporpamme 1o (u3uke OOBbEIUHEHBI B OOIIWHA CITHCOK
YUYCHMUYECKHX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM TIepeyHe
J1a00paTOPHBIX Pa0OT, MPOBOAUMBIX JJIs KOHTPOJISI U OIEHKH, OCYIIECTBIISCTCS
ydacTHUKaMu  00Opa3oBaTeNbHOTO TIpollecca UCXOJs U3  O0COOCHHOCTEH
IJJAHUPOBAHMS U OCHallleHus KabuHera ¢usuku. IIpu sToM obecneunBaeTcs
OBJIAJICHUE OOYYAIOIIMMUCS YMEHUSIMH IPOBOJUTHh KOCBEHHBIE W3MEpPEHHSI,
MCCJICIOBAHMS 3aBUCUMOCTEH (PU3NUYECKHUX BEIIMYUH W MOCTAHOBKY OIBITOB TIO
IPOBEPKE MPETIOKEHHBIX TUTIOTE3.

Bonbimoe BHMMaHWE yIENSETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3aaa4. [Ipu 3ToM 17151 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIFOTCS 33/1a4d C SIBHO
3a1aHHON  (DUBUYECKOW MOJIEbI0, TO3BOJISIONINEG TMPUMEHSATh U3YyUYCHHBIC

3dKOHbI 1 3aKOHOMCPHOCTH KaK M3 OIHOI'0 pasaciia KypCa, TaK U UHTCIPUPYA



3HaHHWA W3 pa3HbIX paszznenoB. sl KavyeCTBEHHBIX 3a7ad MPUOPUTETOM
ABJISIIOTCS  3aJaHUsl Ha OOBSICHEHUE MPOTEKAaHUs (PUINYECKUX SIBICHUM U
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyronue BpIOOpa (GU3HMIECKOW MOJICTH
IUIA CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOCCIICUCHHIO Y4eOHOro mporiecca 0a30BBId ypOBEHb Kypca
Gu3MKM Ha YpPOBHE CpeAHero oOiero oOpa3oBaHUs JODKEH H3y4aThbCs B
YCIIOBUSAX MPEIMETHOTO KaOuHeTa PU3MUKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOMHETa MPEAMETOB €CTECTBEHHO-HAy4YHOro LHKia. B kaOuHeTe Qu3NKu
JOJDKHO OBITh HEOOXOAMMOE J1abopaTopHOE 00OpYJOBaHHME MJISl BBIIOJHEHUS
yKa3aHHBIX B TIpOrpaMMe 10 (HU3HKE YYCHHUCCKUX TMPAKTHYCCKUX PAdOT U
JE€MOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMOHCTpalMoHHOE 00opyoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JOCTAaTOYHOCTH W O00ECIeurnBacT IMOCTAaHOBKY
NEPEUUCIICHHBIX B MpOrpaMMme IO (PHU3MKE KIIOUEBBIX JIEMOHCTPAIMM IS
WCCIICIOBAHMSI M3yYaeMbIX SBJICHHH U TMPOLECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 00OpymOBaHHE [JIsi YYEHUUYECKHX MPAKTUYECKUX padoT
dopMupyeTcst B BUJ€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaronuxcs. TeMaTHYecKhe KOMIUICKTHI

J1a00paTOPHOTO O0OPYAOBAaHUS JOJKHBI OBITh MOCTPOSHBI HAa KOMILICKCHOM



HCIIOJIB30BaHHUHN aHAJIOT'OBBIX H III/I(I)pOBI)IX HpI/I60pOB, a TaKiKC KOMIIBIOTCPHBIX

U3MEPUTEILHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMU LIEJIIMH U3Y4YEHUS (PU3HKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpoBaHUE MHTEpECA M CTPEMJICHUS OOyYaIOMMXCA K HAYYHOMY
U3YUYCHUIO MPHUPOJIbI, PA3BUTHE UX HHTEIUICKTYAIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TIPEACTABICHWA O HAyYHOM METOJE IIO3HAHWUS U
dbopMHpOBaHNUE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPY)KArOIUM
SIBJICHUSIM;

dbopMupoBaHHEe HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa HU3ydeHUs
OCHOB CTPOCHHUS MaTEePUH U PyHTaMEHTAIbHBIX 3aKOHOB (DHU3HKU;
dbopMupoBaHUE YMEHUH OOBICHATH SBJICHUS C HCIIOJIb30BAaHUEM
bU3NYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHrE TIPEICTABICHUN O PO (DU3UKH TSI PA3BUTHUS APYTUX

CCTCCTBCHHBIX HAYK, TCXHHUKH H TEXHOJIOTHH.

I[OCTI/I)KCHI/IC ATHUX IIeNeH oOecrieynBaeTCcs PCUICHUEM CIICAYIOIIUX 3a/1a4 B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHMs:

NpUOOpETEeHUE  CUCTEMBbl  3HaHMM 00  oOmux  (pusmyeckux
3aKOHOMEPHOCTAX,  3aKOHAax, TEOpusX, BKJIOYAasd  MEXaHUKY,
MOJICKYJISIpHYIO (DM3UKY, DJICKTPOAMHAMUKY, KBAHTOBYHO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHHE YMEHHMH TPUMCHATh TEOPETHYCCKHUE B3HAHUS IS
OOBsACHEHMS] (PU3NYECKUX SIBJICHUW B TMPUPOJEC U I MPUHSITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM )KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3UYHBIX 3a7ady C SIBHO 3aJaHHOMN
bu3YecKo MOJEINbI0, 3a/1ay, MOAPa3yMEBAIONIUX CAMOCTOSITEIEHOE
co3fanue GU3NIeCKo MOJENH, aJIeKBATHON yCIIOBUSM 3a71a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB M MPHUHIIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB W  TEXHOJOTUYECKHX [MPOIECCOB, HUX BIUSHUA Ha

OKPYKaIOIIYIO CPemy;



® OBJIAQJICHHE METOJAaMHU CAMOCTOSATEIHLHOTO TUIAHUPOBAHUS 1 TIPOBEICHUS
bu3MYeCcKuX SKCIEPUMEHTOB, aHAJM3a U UHTEpIpeTaluu nHdopmauu,
OIPEIENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

® CO3/aHUE yCIIOBUI JUIE  pa3BUTHSA YMEHHU MIPOEKTHO-
UCCJIEI0BATENHLCKON, TBOPUECKON JACSITEILHOCTH.

Ha u3ydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
obpazoBanus otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEE0),
B 11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemeiii B mporpamme 1o (usuke mnepeyeHb JabOopaTopHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAaHHBIM, YUYHUTEIh JEJIacT BBHIOOP
MPOBEICHHS JTa0OpPaTOPHBIX pPadOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX

0COOEHHOCTEHN 00yUYaroIMXCH.



COIEPKAHUE OBYYEHUA
10 KJTACC
Pa3znen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHMSA

®usuka — Hayka o npupoze. Hayunsle METOBI ITO3HAHUSA OKPYKAIOILLIETO
mupa. Ponp 3KcnmepuMeHTa W TEOpUHM B MNPOLECCE MO3HAHMUS NPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue GU3NYECKUX SIBICHUN U TTpolieccoB. HayuHbie TUIIOTE3bI.
dusuyeckue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3UUECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecto ¢pusnku B pOpMUPOBAHUHN COBPEMEHHON HAYYHOM KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M HUQPPOBbIE U3MEPUTENIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE

JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe BrkeHUE. OTHOCUTEIBbHOCTh MEXAHUYECKOTO JIBUKECHHUS.
Cucrema orcuéra. Tpaekropus.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIUM Ha OCU CUCTEMbl KOOpIWHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJUHEHHOE nBUkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelIeHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOosiHOE TazieHne. Y CKopeHre CBOOOTHOTO MajICHUSI.

KpuBonuueitnoe nBuxeHue. JIBWKEHHME MaTEpUAIBHOM TOYKH TIO
OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIK0 CKOPOCTBIO. YTJOBas CKOPOCTb,
JTuHeWHas ckopocTh. Ilepuon m yacrora oOpamieHus. lleHTpocTpemuTeabrHOE
YCKOpPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: CIHIOMETP,



JBUKEHHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYU.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTPALIMS KHHEMATUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

[IpeoOpazoBanue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIMIEHHOrO MO YIioM K TOPU30HTY U
TOPHU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpasiienue ckopocty pu IBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yyeHne HEpaBHOMEPHOTO  JBWXKEHHUS C  LEIbK0  ONPEACICHHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXKIY IMyTAMHU, IMPOUJCHHBIMU TEJIOM 3a
IIOCJICIOBATEbHBIE PABHBIE IIPOMEKYTKM BPEMEHHU I[PU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yyeHne nABWKEHUSA IIapUKa B BA3KOW KUIKOCTH.

N3yuenue nBuKeHUS Tela, OpOIIEHHOTO0 TOPU30HTAIIBHO.



Tema 2. lunamuxa

[Ipunuun otHocutTenbHOCTH ['amunes. IlepBwii  3akoH  HeroToHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOukM. Tpetudt 3akoH Hprootona s
MaTEepUAIIbHBIX TOYEK.

3akoH BcemupHOro TsaroteHus. Cuia Tskectu. llepBas kocmumyeckas
CKOPOCTb.

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

Tpenne. Buapl Tpenus (mokosi, CKOJIbkeHUs, kKaueHus). Cuiia TpeHus.
Cyxoe tpenue. Cuina TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Kosddurment
TpeHus. Cuna COMpOTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE 1 BpalaTeIbHOE ABUKEHUE a0COTIOTHO TBEPOTO TETA.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpamieHus. [lmewo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHUYeCKHe YCTPOWCTBA U MPAKTUYECKOE MPUMEHCHUE: MOIAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crno>xeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Je(hOpMalUu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MTOIbEME U MMAJCHUMU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VY cioBust paBHOBECHS TBEPAOTO Tea. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxKeHUs1 OpycKa 1Mo HAaKJIOHHOW MIIOCKOCTH.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CUJI YIIPYT'OCTHU, BO3BHUKAIOIMINX B IIPYKUHC U



pE3MHOBOM 00pasiie, OT uxX JAehOpMAaIIHH.

UccnenoBanne ycinoBUil paBHOBECHUS TBEPIOrO TeENa, HUMEKOMIETO OCh
BpAIlICHHUS.

Tema 3. 3axkonsl coxpanenus 6 mexaHuke

NMiynbc MaTrepuanbHOW TOYKH (TeNa), CUCTEMbI MaTEpPUAIbHBIX TOYEK.
NMiynbC CHIIBI 1 U3MEHEHHE MMITYJbCa Tela. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeaktuBHOE nBMXKEHUE.

Pabota cusnbl. MOIIHOCTB CHITBI.

Kunernueckass sHeprusi MaTepHaibHOM TOYKU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToreHunanbHas SHEPIHUsl. [ToTeHunanbHas SHEpPrusi  YNpyro
nehopMUpOBaHHON mNpyXuHbL. [loTeHIManbHass dHeprus Tejaa BOIU3H
ITOBEPXHOCTHU 3EMIIH.

[loTennumanpHple W HEMOTEHUHUaNbHblE  CUJbl.  CBsI3b  pPabOTHI
HEMOTEHIUAIBHBIX CHJI C U3BMEHEHHMEM MEXaHWYECKOW HYHEPTruu CUCTEMBI TEIl.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnuecKkre yCTpOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.



PeakTuBHOE IBUXKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3yuyeHue abCOMOTHO HEYNPYTOro yAapa ¢ NOMOILBIO IBYX OJJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CWJIBI C HU3MEHEHHEM MEXaHUYeCKOU

SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpen 3. MouekyasipHas pu3nKa 1 TEPMOIMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Hudbdysus. Xapaxrep
JIBWKEHHSI W B3aUMOJECHCTBUS YacTUIl BEIIECTBA. MOJEnM CTPOEHHS Ta30B,
KUJKOCTEW U TBEPABIX TeN U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX
mozeneil. Macca u pa3mepsl MoJnekyd. KonumuectBo BemecTBa. IlocTosiHHAs
ABorajipo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana
temneparyp Llenbcusi.

Mopenes wupaecansHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOPHH UACAIBHOrO ra3a. AOCOMIOTHAs TemIeparypa Kak Mepa
CpEIHEN KMHETUYECKOM SHEPTUM TEIJIOBOrO JBMXEHMS vacTull rasza. [llkana
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporiecchl B MA€aIbHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BellecTBa. ['paduueckoe MpeacTaBiICHUE  HU3OMPOLECCOB:
M30TepMa, H30X0pa, u3odapa.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIONINE UCKPETHOE CTPOCHHUE BeliecTBa, GhoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OnpiTel 0 AUGGY3Un KUAKOCTEHN U Ta30B.



Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbiTa [TepHa.

OnbITHI, JIOKa3bIBAOIIUE CyILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

Mopenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnpIThl, WUIIOCTPUPYIOLIUME YpPAaBHEHUE COCTOSHUS HJIE€aJbHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Onpenenenre Macchl BO3AyXa B KIACCHOW KOMHATe HA OCHOBE M3MEpPEHUN
00bEMa KOMHATBHI, 1ABJICHUS U TEMIIEPATypPhl BO3yXa B HEW.

HccnenoBanue  3aBUCUMOCTH — MEXIy — ITapaMeTpamMu  COCTOSIHHS
pa3peKEHHOrO rasa.

Tema 2. Ocnosvt mepmoOuUHAMUKU

TepmoanHamMuueckas cucrema. BnyTtpennss JHEprus
TEPMOJIMHAMHYECKOW CHUCTEMBI M crnocoObl €€ wu3MeHeHus. KoianmuecTBo
TEIUIOTHl U pabora. BHyTpeHHss 3Heprus OJHOATOMHOIO WJEAIBHOIO rasa.
Bunsl Tenonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUeHUe. Y aenbHas

TEIIIOEMKOCTh BCIICCTBA. KonuuecTBO TEMI0OTHI IIpH TCILIOIICPCaadcC.



[Tonsitue 00 ammabatHOM mporecce. llepBbiii 3aKOH TEPMOJIMHAMUKHU.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K m3omporeccam. ['papudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH Tepmoaunamuku. HeoOpaTumMocTh MpoOIECCOB B MPHUPOJIE.

TerioBele  mamuHbl.  [IpUHOUWIBL  JEWCTBHS — TEIUIOBBIX — MAIIIHH.
[IpeoOpazoBanusi sHEepruM B TEIJIOBBIX MamnHax. KoadduimeHT mnoneznoro
neuncTBus TeruioBod MamuHbL. [{ukn KapHo m ero xoaddummeHT mosie3HOro
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHnyeckue yCTpPONWCTBA M TNPAKTHYECKOE IPUMEHEHHWE: JIBUIaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH SHEPTUM Tella MPU COBEPUIEHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM MOJ JIEHCTBUEM CKAaTOrO BO3]yXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenue  BHYTpeHHEW  SHepruu  (TeMIeparypbl) Tela  IpH
TeIuIonepeaye.

OnpiIT 1o aanabaTHOMY pACIIMPEHUI0 BO3ayXa (ONBIT C BO3IYIIHBIM
OTHHUBOM).

Monenn mapoBod TypOWHBI, JABUTaTelsl BHYTPEHHEIO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomol

N3mepenne yaenbHON TEITOEMKOCTH.

Tema 3. Acpezamnuie cocmoanus eéeuwjecmea. Pazosvie nepexoovt

[Tapoobpa3oBanue u koHjaeHcalus. Mcnapenue u kunenue. AOCOMOTHAsS
U OTHOCUTENbHAS BJIAXKHOCTh BO3ayxa. HachllleHHbI nap. YenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHHS OT 1aBJICHUSI.

TBépnoe temo. Kpucraminueckue u amMopdHbie Teia. AHM30TPONUs
cBoicTB KpucTaymioB. JKuakne kpuctaiiel. COBpEMEHHBIE MaTEpHAJIbI.
[1naBnenue u kpucTauM3anus. Y aenbHas TermioTa miasienus. Cyomumanus.

YpaBHeHHUE TEMIOBOTO OajlaHca.



TexHuyeckre ycCTpOWCTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TOJIYUYECHUSI COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHMCJIC€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTALUTHYECKOTO BEIIECTRA.

JleMOoHCTpalusi KpUuCTaioB.

Yuenuuecxuii sxcnepumenm, nabopamophsie pabomuol

I/I3MepeHHe OTHOCHUTEILHOM BIIAYKHOCTHU BO3/1yXa.

Paznen 4. JinekTpoaMHaMuKAa

Tema 1. dnekmpocmamuxa

OneKTpu3aums Tel. ODJNEKTpUYEeCKUMd 3apsa. JBa BHIA SIIEKTPUYECKHX
3apAnoB. [IpoBOAHUKY, AMAIEKTPUKU U TOJYIPOBOJHUKH. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuyHbId 3IeKTpUUYECKUN
3apsa. Dnekrpudeckoe nosie. Hanpsox€HHOCTh anekTpuyeckoro nous. [punHiun

CYIEPTIO3UIIHHT BJICKTPUYECKUX TOJICH. JInHun HANPSHKEHHOCTH

QJICKTPHUICCKOIO ITOJIA.



PaGora cun »anexrpocrarnueckoro moisA. Ilorenuman. Pa3zHocTh
IMOTEHUHAIOB. [IpOBOAHUKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckne ycTpoWcTBa M MPAKTUUYECKOE MPUMEHEHHUE: JIIEKTPOCKOII,
ANEKTPOMETP, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M NPUHLIKI IEUCTBUS JIIEKTPOMETPA.

B3auMopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATHYECKOM IOJIE.

3aBHUCUMOCTh JJIEKTPOEMKOCTH IIOCKOrO0 KOHJEHCATOpa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomuwl

N3mepenne aneKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKUM TOK. YCJIOBHUSA CYIIECTBOBAHUS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenune. 3akon Oma a1t ygacTka LEenH.

DJIEKTPUYECKOE COMNPOTUBIICHUE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COSIMHEHUE TPOBOJHUKOB.

PabGora osnextpuyeckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CHJIa U BHYTPEHHEE COIPOTUBJIEHNE MCTOYHUKA TOKA.

3akon Owma [ NOJHOM (3aMKHYTOW) 3iekTpuueckod wnenu. KopoTkoe



3aMbIKAHUE.

DJIEKTpOHHAas  NPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTh
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MYYKOB.

[TomympoBomauku.  CoOcTBeHHass W TpPUMECHasT  IPOBOIUMOCTH
oIynpoBoJHUKOB. CBoicTBa p—N-niepexona. [loynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax H© paciulaBax JJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS TUCCOIHALIUS. DIICKTPOIIH3.

DIIEKTPUUECKUM TOK B razax. CamMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1nazma.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBII
JMOJI, TEPMUCTOPHl M  (POTOPE3UCTOPHI,  MOJIYINPOBOJHUKOBBIA  JHO]I,
rajbBaHHKA.

Jlemoncmpayuu

N3mMepenune CUitbl TOKAa U HAIPSIKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS HUIUHIPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIAH [TOIIEPEYHOr0 CEUYCHUSI U MaTepurala.

CMmemaHHoe COCAMHCHUC ITPOBOAHUKOB.



IIpsimoe wu3MepeHue daekTpoABHXKYLIEH cuibl. KopoTkoe 3amMbikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBHUCHUMOCTh COMPOTHUBIICHUS METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoit pa3psii ¥ IpOBOIUMOCTb BO3AYyXaA.

OAHOCTOPOHHSS MPOBOJUMOCTD AMOA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenue »IeKTpoABIKYIIEH CHUITBl HICTOYHHKA TOKA M €T0 BHYTPEHHETO
COIIPOTHUBIICHUSI.

Habmronenue snekrponmsa.

Me:xknpeamMeTHble CBA3U

Nzyuenne kypca ¢pusuku 6a30Boro yposHs B 10 kimacce ocymiecTBisieTcs ¢
y4ETOM COJEpKATEIBbHBIX MEXMPEIMETHBIX CBSI3€H C KypcaMH MaT€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meorcnpeomemnule nonusimusi, CBA3aHHBIE C U3yYEHUEM METOJI0B HAYyYHOT'O
MO3HAHUS: SBIICHUE, HAYYHBIA (aKT, THIOTe3a, (hu3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHHWE CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYyHKUUA,
napabosia, runepoosa, uX TpapuKM U CBOWMCTBA, TPUTOHOMETPUUYECKHUE
(GyHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMUA Ha OCH KOOP/AMHAT,
CJI0KEHHE BEKTOPOB.

Buonocus: wmexaHmdeckoe ABW)KCHHE B JKUBOW mpupone, AuQdysus,
OCMOC, TEIJOOOMEH >XUBBIX OPTaHW3MOB (BHIBI TEIJIONEPENayd, TEMJI0BOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJEKYII,
MOJIb BEILlECTBA, MOJISIpHas Macca, TEIUIOBbIE CBOMCTBa TBEPIBIX Tell,
KHUJIKOCTEH M Ta30B, HJIEKTPUUYECKHE CBOIMCTBA METAJUIOB, 3JEKTPOIUTUYECKAS

JIMCCOIIMAIINS, TaIbBaHUKA.



l'eoepagpus: BnaxXHOCTH BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE NBIKCHHUI C UCIIOJIB30BAHUEM MEXaHH3MOB,
y4€T TpEeHUsS B TEXHHKE, IMOJIIUITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET W JAPYTHUE), ABUTATEIh BHYTPEHHETO
CrOpaHHs, TlapoBas TypOWHa, OBITOBOM  XOJIOAWJIBHUK, KOHJIHIIHOHED,
TEXHOJOTHHM  IOJIYYCHHMSI COBPEMEHHBIX MaTepHalioB, B TOM  4YHUCIIC
HAaHOMAaTepHaJOB, W  HAHOTEXHOJIOTHMH,  DJJIEKTpOCTAaTHYEeCKas  3allluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIN IIPUHTEDP,
AJIGKTpOHArpeBaTeNIbHbIC  MPUOOPHI,  DIIEKTPOOCBETUTENBHBIE  IPUOOPHI,

raJlbBaHUKA.
11 KIIACC

Paznen 4. JiekTpoaMHaMHUKA
Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA
IlocTostHHBIE MAarHWTHL. B3aummonelcTBHE IOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mosie. Bexkrop MarHuTHOM MHAYKUUHU. [IpuHImn cynepnosuuuu
MAarHATHBIX MOJIeW. JINHUM MarHuTHOM MHAYKUMH. KapThHa TMHWI MarHUTHOU
MUHAYKIUY T0JIS1 TOCTOSIHHBIX MarHUTOB.
MarnuTHoe TmoJie MPOBOJHMKA € TOKOM. KapThHa nMHUN HHIYKLHH

MAaramuTHOI'O IIOJIA JJIMHHOI'O IIPAMOI'O IIPOBOJAHHMKA M 3dMKHYTOI'O KOJIBILICBOI'O



IPOBOJHMKA, Karymwlku ¢ TokoM. OmnbslT Opcrena. Bzaumopeicrtsue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOJlyJib U HalpaBJICHHE.

Cuna JlopeHia, e€ Moayiab U HampabiieHHe. JIBHKeHHE 3apsHKeHHOM
YacTHUIbl B OJHOPOJIHOM MarHUTHOM mnoJe. Pabora cunsl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM MWHAYKUWHU. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. DJEKTPOABUAKYINAS CHJIa WHAYKIHUHU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe asniexktpuueckoe moJie. DIEKTPOABMIKYINAS CWJIa UHAYKIIMU B
MIPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIBLHO B OJJTHOPOJHOM MarHUTHOM TOJIE.

IIpasuio Jlenua.

NHnykTuBHOCTh. fIBI€HME CAMOWMHIYKIUHU. OJIEKTPOABIKYIIAs Cuja
CaMOUHIYKIUU.

DHEeprusi MarHUTHOTO TOJIST KATYIIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHUThI, JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YaCTHUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE SJIEKTPOHHOIO ITyYKa MAarHUTHBIM MOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumoperncTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha MOHBI AEKTPOJIUTA.

SIBiIeHUE PIEKTPOMATrHUTHON MHIYKIIUU.

ITpasuio Jlenua.

3aBUCUMOCTh  DJIEKTPOJBWXKYIIEHM  CHIBI HUHAYKIMA OT CKOpPOCTH
W3MEHEHUS MarHUTHOTO TTOTOKA.

SIBiIeHME CaMOUHTYKIU Y.



Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol
N3yyeHnne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.
WccnenoBanue neicTBUSI MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

HCCJ’IGI{OBaHI/Ie SABJICHHA BHGKTpOMaFHHTHOﬁ HWHAOYKIHH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KoOJ1eoanus

Konebarenbnast cucrema. CBOOOAHBIE MEXaHUYECKUE KOJEOAHUS.
["apmonnyeckue konebanus. [lepron, yactora, aMruTyna u ¢dasza KojeOaHUH.
[IpyxuHHBII MAasiITHUK. Maremarudyeckum MAasiTHUK. YpaBHeHUe
rapMoOHUYecKux KosieOanuid. [lpeBpailieHre >HEPruM NpU TAPMOHUYECKUX
KOJIeOaHUsIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJI€OaHUS B
UJICaIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU KosieOaHusamu. Popmysna TomcoHa. 3aKoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIeOaTEeIbHOM KOHTYDE.

[IpencraBienne o0  3aTyxawmmMx  KojieOaHWsX.  BBIHYXXIEHHbIE
MexaHu4eckue KosieOanusa. Pe3onanc. BBIHYXJIEHHBIE AJIEKTPOMArHUTHBIC

KoJicOaHus.



ITepemennsbiit Tok. CHHYCOMAAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHHUE CHUJIBI TOKA M
HaIpsIKEHUSL.

Tpancdopmarop. [IpousBoactao, nepegaya U norpebieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TMpPHU  MPOU3BOACTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckue yCTpoMCTBAa U IIPAKTUYECKOE NPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, I'€HEPATOp NEPEMEHHOT0 TOKA, JIUHUU dJIEKTpoIepesay.

Jlemoncmpayuu

HccnegoBanue mnapamMeTpoB KOJeOATENIbHOM CUCTEMbI (MPY>KUHHBIA WIH
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3atyxarommx KojaeOaHui.

HccnenoBanue CBONCTB BRIHYKICHHBIX KOJICOAHUH.

Habmronenue pezoHanca.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa U HANPSHKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnocnegoBaTENbHOM COEIMHEHWUM PE3UCTOPA, KAaTYIIKH
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mogens JIMHUY 3IIEKTPOIIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuwl

HccnegoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJEOAHHM Ipy3a Ha HUTHU
OT JJIMHBI HUTH U MACCHI TPy3a.

HccnenoBanne mnepeMEHHOr0 TOKAa B LENM W3 IOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 607IHbI

MexaHnueckue BOJIHBI, YcloBHs pacnpoctpaHenus. Ilepumon. CkopocTh
pacrpoCcTpaHeHus MW JJuHA BOJIHBL. [lomepeuHble W TPONOIBHBIE BOJIHBI.

WNuTtepdepenius u qudpaxims MEXaHUIeCKUX BOJIH.



3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Bricota ToHa. TemOp 3BykKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMArHUTHBIX
BOJH. B3auMmHass opueHTanms BekTopoB E, B, V B anexTpoMarHutHON BOJHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MIPEIOMIICHUE, TOJIIpU3aLys,
audpakiys, uarepeperius. CKOpOCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [I[puMeHeHne 3MeKTpPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuAcHUA. Pagromokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI.

TexHnueckue yCTpOMCTBA M INPAKTHYECKOE NPHUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBAasl JTUArHOCTHKA B TEXHUKE W MEAUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

O0pa3oBaHue U pacrpoCcTpaHEHHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmmomieecs Te0 Kak HCTOYHUK 3BYKa.

Habutoienue otpaskeHus: U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenninu u nudpakimy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsiz3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTATYIOU H

4aCcTOTOM KOJIcOaHWH.



HccnenoBanne  CBOMCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
MIpeIOMIICHUE, TTOSpU3anus, Tudpakius, THTephepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsMonuHEHOE pacnpOCTpaHEHUE CBETa B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzoopakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKkOHBI NPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. [Ipenenbusiii yromu
MOJTHOTO BHYTPEHHETO OTPAKECHUSI.

Hucnepcust ceeta. CiioxHbIN cocTaB O6emoro ceera. LIger.

CobOuparoniue U pacceuBamomme JUH3bL. ToHkas auH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3zodpakeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. DopMmyna TOHKOH  JUH3BIL.
YBenuueHue, 1aBaeMoe JTUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. Mutepdepennus cera. KorepeHTHbIE HCTOYHHKH.
YcaoBusi HaOMIOEHUST MAaKCUMYMOB M MHHMMYMOB B HHTEP(EPEHIIMOHHOMN
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB TMpHU TaJ€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaTt, MPOCKIIMOHHBIA ammapar, MHUKPOCKOT, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacpOCTpaHEHUE, OTPAXKEHHE M TMPEIOMIICHUE CBETA.
OnTtuyeckue npuOopsI.

[TonHOE BHYTpEeHHEE OTpakeHHe. MoJienb CBETOBOIA.



HccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.
Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

Ha6nronenue natepdepeHIim cBera.

Ha6nronenue nudpaximm ceera.

Hab6nronenue aucnepcuu cBera.

[Tony4yeHue crekTpa ¢ MOMOIIbIO PU3MBI.
[Toydyenue criekTpa ¢ TOMOIILI0 AUPPAKITUOHHON PEIIETKH.
Hab6nronenue nosnsipuzaiiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl
N3mepenue nmokazartens NpeoMIICHHS CTEKIIA.
Uccnenosanue cBOMCTB M300pakeHUM B JIMH3AX.

Ha6J'IIOI[eHHe AUCIICPCHHU CBCTA.

Pa3nes 6. OcHOBBI clIeNMAIBLHOI TEOPHU OTHOCHTEILHOCTH

I'paHnnBl  NDPUMEHUMMOCTH  KJIacCHMYECKOM  MexaHuku. [locrynartsl
CHEUMAIbHON TEOPHUH OTHOCHUTEJIBHOCTU: WHBAPUAHTHOCTh MOJIYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh ~ OJTHOBPEMEHHOCTH.  3aMEMJIEHHE  BPEMEHU H
COKpAILECHUE JIJTNHBI.

DHEPrus U UMITYJIbC PEISITABUCTCKON YaCTHLIBI.



CBs3b Macchl C BHCPFHCﬁ H HMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI.

DHeprus MoKosl.

Pasznen 7. KBanToBast pusuka
Tema 1. Dnemenmaol K6AHMOBOI ONMUKU
®ortonsl. Popmyna Ilnanka cBA3M SHEpruum (POTOHA C €rO0 YaCTOTOI.
DHeprus U UMIyJIbC (POTOHA.
OtkpeiTue u uccinenoanue ¢otodrdpdekra. Onbitel A. I'. Cronerosa.

3akonsl doTtorddexra. YpaBHenue DiinHiuTerHa ais gororddexra. «KpacHas
rpanuia» ¢potodddexra.
JlaBnenue cBera. OnwiTel I1. H. JleOencna.
XUMHYECKOE ICUCTBUE CBETA.
TexHuYeckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: (HOTOIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.
Jlemoncmpayuu
®oT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.
UccnenoBanue 3akoHOB BHEMIHET0 GoTodddekTa.
CBeToano.
Conneunast 6arapes.
Tema 2. Cmpoenue amoma
Mopgpens aroma Tomcona. OnbiTel Pe3epdopia mo paccessHuio o -4acTHIl.
[Inanerapuas monens aroma. Iloctynatel bopa. M3nydyenue m moriomnieHue
(OTOHOB TpHU MEPEXOAE aToMa C OJHOIO YPOBHS 3HEPruu Ha Jpyroil. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.
BonnoBeie cBoiictBa wactuil. Bomuel ge bpoinga. KopmyckynspHo-
BOJIHOBOM AyaJIN3M.
CHoHTaHHOE U BBIHYXKJIECHHOE U3TyUYEHUE.
TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Mogens onbita Pezepdopna.



OnpeneneHre IIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHeRvaTbIx CIIEKTPOB U3TYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Habmronenue nuHeyaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOEHHs sapa. OTKphITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompemeneHHI0o  cocTaBa
panuoakTuBHOTO u3nyuyeHus. CBoiicTBa anb(a-, OerTa-, ramma-u3iIydeHHs.
BinsiHME paguoOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeIiTHE TPOTOHA U HelTpoHa. HyknoHHas moaens siapa ['elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DNEKTPOHHBIA M NO3UTPOHHBIN Oera-pacnag. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuiibl. JlegekT maccsl sapa.

Anepnsle peakunu. [lenenue u cuHTE3 AIEP.

Anepnsiii peaktop. TepmosiaepHbiii cunTe3. [IpoOiemMbl U TIEPCIIEKTHUBBI
AIEPHON SHEPIETUKH. DKOJOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacThullbl. OTKPBITHE TO3UTPOHA.

Mertoapl HaOIOICHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJCUCTBUA. ENMHCTBO (DU3MUeCKOW KapTUHBI
MHpA.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: JI03UMETP,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUYETYMK HOHUBUPYIOIIUX YACTHII.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue TpekoB 4acTHII (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1ieMeHTHI ACTPOHOMHUM U ACTPO(PU3UKH
OTanbl pa3BUTUS acTpOHOMMH. I[IpUKIagHOE U MHUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.
Bup 3Bé3qHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIMMOE
JIBUKEHHE.

CoJiHeYHas cucreMa.

Connne. ConHeuHass akTMBHOCTb. VMcTtouHuk sHeprun ConHIa M 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTB». 3BE3IBI TNIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE31 IVIABHOM IIOCIIEN0BATEIbHOCTU. BHYTpEeHHEEe CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUSA O IPOUCXOKIAECHNH U 3Bosronnu CoJHIa
1 3BE37. DTanbl )KU3HU 3BE3.

Mnieunsiit [Iyte — Hama I'anaktuka. [lonoxenune n nukenne CoJiHIIA B
lNanaktrke. Tumbl ramaktuk. PagumoramakTuku u kBaszapbl. UEpHBIE NBIPBI B
A/lpax rajJakTuK.

Bcenennas. Pacumupenue Bceenennoil. 3axkon Xa00na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmrabHas crpykTrypa Beenennoil. Meraranaktuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue naonooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M c UCIIOJIb30BAHUEM

KOMIIBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ L OIpCACIICHUA  ITOJIOKCHUA HeOECHBIX



00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi CEBEPHOro MOIyIIapUs U
SIPKUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, minaner, Mneunoro [ytu.

O06o0maroniee NOBTOpeHUE

Ponr Qusukm u acTpoOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M OSTHUYECKOU cdepax NesATEIbHOCTH YeJNOBEKa, POJb U MECTO
(U3MKM W acTPOHOMUM B COBPEMEHHOM Hay4dHOW KapTHMHE MHUpPA, pPOJb
¢uznyeckoit Teopuu B (HOPMUPOBAHUU TIPECTABICHUN O (U3UUECKON KapTUHE
MHUpPa, MECTO (PU3MUECKOM KapTHUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce ocyniecTBiIsieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAYYHbIN (DaKT, Tunoresa, puznyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelIEHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE

TPUTOHOMCTPHUUICCKOC TOXKIACCTBO, BEKTOPLI U UX ITPOCKIKWHW HA OCHU KOOPAWHAT,



CIIO)KEHHE BEKTOPOB, IIPOM3BOJHBIE AIIEMEHTApHbIX (YHKUWN, MPU3HAKH
noo0ust TPEyroJbHUKOB, OMpPEEICHUE IJIOMAAN TUIOCKUX GUryp u o0bEma
TeJl.

Buonozus: snexTpuyeckue SBICHUS B JKUBOH NpUpoje, KojeOaTesbHbIe
IBMKCHUSI B JKMBOW TMPHUPOJAE, ONTHUECKHUE SBICHUS B JKMBOH MPUPOJIE,
JeiicTBUE paJualluyl Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE AaTOMOB W MOJIEKYJ, KpHUCTaUIM4ecKas CTPyKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa30BaHUA KPUCTALTMYECKOW  PEIIETKH,
CHEKTPAJIbHBIA aHAIN3.

l'eocpaghua: wmarHuTHBIE TOMIOCAa 3€MJIM, 3alie)KH MAarHUTHBIX Y/,
(poTochEMKa 36MHOM MMOBEPXHOCTHU, IPECKA3AHUE 3EMIIETPICEHUN.

Texnonocus: NUHUM BJIEKTpONEpenady, TE€HEpaTop IEPEMEHHOIo TOKa,
AJIEKTPOIBUTATENb, UHAYKIIMOHHAS T€4Yb, pajap, paauonpuEMHIK, TEIECBU30D,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA,

CoJIHEYHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «PuU3MKa» HA YPOBHE CPEIHETO OOIIETO
obpazoBaHus (0a30BBI  YpPOBEHb) JIOKHO OOCCHEYUTh  JIOCTHIKCHHE
CIIEIYIONUX JTNYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIHHBIX

PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSI Yy4yeOHOro mpenMera «Du3MKay
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTh  0OydYaromuxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH TMO3UIUEH JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPATULIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B MPOIECCE
peain3alii OCHOBHBIX HANPABJICHUN BOCIMUTATEIIBHOU NESATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHMSI:

chOpPMUPOBAHHOCTh ~ TPAXKIAHCKOW  TO3UIMU  OOYydYaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBAa;

MPUHATHAE TPAJAUIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHHUCTHUYECKUX U
JEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHHME  B3aUMOJICUCTBOBATb C  COUUAIBHBIMHU  HWHCTUTYTaMHU B
COOTBETCTBHUH C X (HYHKIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH POCCHICKOMN TPaXKIaHCKOU HUJICHTUYHOCTH,

MaTPUOTU3MA;



[IEHHOCTHOE OTHOIICHHE K TOCYAApCTBEHHBIM CHMBOJIAM, TOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIHTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NEeSATEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3cTeTHYeCKOT0 BOCIIMTAHMSI:

ACTETHMYECKOE OTHOIICHHE K MHUPY, BKIIOYas OJCTETUKY HAYYHOTO
TBOPUYECTBA, IPUCYIIETO PUINYECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpEC K pa3InyHbIM cepaM NpodecCuOHANBbHON eATEeIbHOCTH, B TOM
quClie CBSI3aHHBIM C (PU3UMKON M TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oynaymield MNpopeccuu W peain30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIE
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O U CaMO00pa3oBaHUIO B
00nacTu (U3HUKU HA IPOTSYKEHUU BCEU KU3HH,

6) 3K0JI0OrH4eCcKOro BOCIIMTAHHUS:



c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYPhI, OCO3HAHUE TI100aTBHOTO
XapaKTepa SKOJOTUYECKUX IPOOIIEM;

IJTAHUPOBAHKUE M OCYLIECCTBJICHUE JICVCTBHM B OKPYXKAIOWIEH CpeAe Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre ONbITa JEATEIIbHOCTH SKOJOIMYECKONW HAIMpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKeE;

7) HEeHHOCTH HAYYHOT'0 TMO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, TOTOBHOCTH B TIpOIIECCE
U3ydeHUs: (U3UKU OCYIIECTBISITH IPOCKTHYIO UM HCCIEI0BATEIbCKYIO

ACATCIIbHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBHS
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSITeNIbHO  (OpPMYyJUpPOBaTH M aKTyaJu3upoBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATh LIENHU JICSITEIbHOCTH, 3aaBaTh MAPAMETPbl U KPUTEPUU KX
JIOCTYOKEHUS
BBISIBIISATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMS B PaCCMaTPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpIiBaTh IJIaH PEIICHUS TPOOJIEeMBI ¢ YUéTOM aHAIM3a UMEIOIITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JICATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE
pEe3yJIbTATOB LIEISM, OLIEHUBATh PUCKU MOCIIEICTBUN 1€ TEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBIMIOJHATH PpabOTy B  YCIOBUSIX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHHE TIPH PEIICHUH KU3HESHHBIX TPOOJIEM.

Ba3oBble nucciaenoBarebCKue 1eMCTBHUA.



BJIQJIETh HAy4YHOW TEPMHUHOJIOTHEN, KIIFOUEBBIMUA MOHATUSIMH U METOAAMH
(puznyeckoil HayKu;

BIIQJIETh  HAaBBIKAMHU  Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM
NEATETPHOCTH B 00JacTH (U3WKH, CHOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEIBHOMY  TIOMCKY  METOJOB  pelleHus 3axad  (pU3M4ecKkoro
coJiep KaHusl, IPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUS;

BJIAJETh BUAAMU JACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUs, €ro
UHTEpIIPETALNU, NPeoOpa3oBaHUI0O U TNPUMEHEHHIO B Pa3jIMUYHBIX Y4EOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyaJIU3UpOBATH 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOIUTh apryMEHThI JUIsl JOKa3aTelIbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJE€ PEIICHMs 3aJa4d pe3yJbTaThl,
KPUTUYECKH OLIEHHBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYECHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CHTYAIIMSAM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



yMETh MEpPEHOCUTh 3HaHUs MO (U3MKE B MPAKTUYECKYIO 00JIaCTh
AKU3ZHENICSITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXObl U PELICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4i, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanueii:

BJIa/IeTh HaBbIKAMHU TOJy4YeHUsT UHPOpMalUU (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIU3,
CHUCTEMAaTH3AINI0 ¥ WHTEPIPETANUIO WHPOPMAIIUN Pa3IMIHBIX BUIOB U (HOPM
MpeACTaBJICHMUS;

OIICHUBATH JIOCTOBEPHOCTh MH(POPMAITUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  pEHICHUHM  KOTHUTHBHBIX, = KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COONI0JIeHHEM TPeOOBaHUM SPrOHOMHKU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHHS, MPABOBBIX M ITUUYECKUX HOPM,
HOPM UH(OPMAITMOHHOM 0€3011aCHOCTH;

CO37aBaTh TEKCThl (PM3UUECKOr0 COJAEPKAHMS B Pa3IUUYHBIX (popmaTax ¢
yuéToM Ha3HaueHus WHPOpPMAIMM U TEJIeBOM  ayAUTOpUHU, BBIOMpas

ONTUMAJIbHYIO (JOPMY MPECTABICHUS U BU3yaIU3allNH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ICHCTBHUSA:

OCYUIECTBJIATh OOIIEHHE Ha Yypokax (HU3MKM UM BO BHEYPOUYHOMU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd MW CMAr4athb
KOH(IIMKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM
SA3BIKOBBIX CPENICTB;

NOHMMAaTh W WCHOJIb30BAaTh  INPEUMYLIECTBA  KOMAHJAHOM M
WMHAUBHUAYaIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBUI C y4€TOM OOIIMX

HHTCPECOB U BO3MOKHOCTEH KaXXa0ro 4JjcHa KOJIJICKTHUBA,



OPUHUMATh €M COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAVUHUPOBATh JEUCTBUS IO €€ JOCTHXKEHUIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIATh PE3YJIbTATHI
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJa M Ka)XJOr0 y4aCTHHKA KOMAaH[bl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE IPOEKTHI, OLIEHWBATh WJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEACHUE B PAa3IUYHBIX

CUTyalnuAaAx, IPOABJIATL TBOPUCCTBO U B006pa)KeHI/IG, OBITh NHHUIIHMAaTUBHBIM.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJISATh IIO3HABATEJIBHYIO  JIESTEIIBHOCTH B
obmactu (U3MKK U ACTPOHOMHUH, BBISBIATH MNPOOJIEMBI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIAH PEHICHUS] PACYETHBIX U KAYE€CTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

AaBaTb OUCHKY HOBBLIM CUTYalUAM,



paclidpsATh paMKU  y4yeOHOro IpeaMeTra Ha  OCHOBE  JIMUHBIX
MPEIITOYTEHNN;

JeNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBAaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHHUIO U TPOSBICHHUIO IPYAMIMUA B 00JIacTH
(U3MKKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBI U KYyJIbTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTELJICKT:

JaBaTh OLIEHKY HOBBIM CUTYalLUsIM, BHOCUTb KOPPEKTHUBBI B 1€ATEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pediaeKcur KaK OCO3HAHMS
COBEpPLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB MU
OCHOBaHUM;

UCIOJb30BaTh MNPUEMBI peduIeKCUH JUIsl OLEHKUM CHUTyallud, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLECHHMBATh PUCKH M CBOEBPEMEHHO INPUHHMMATh PEIICHUS MO HX
CHUKEHUIO;

IIPUHAMAaTh MOTHUBBI M ApPryMEHTBI JIPYTUX IIPU AHAJIU3€ pe3yJIbTATOB
NEATENBHOCTH;

IPUHHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA,

IIPUHUMATh MOTHMBBI M apryMEHTBl IPYTHX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;

OpU3HABATH CBOE MPABO U MPABO IPYTUX Ha OLIMOKH.

B npouecce nocTrKeHUsI TNYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOIPAMMBI

no (Qu3uke s YpOBHS CpeAHEro oO0Imiero oOpa3oBaHUA Y OOYYarOIIMXCS

COBEPIIICHCTBYETCS HOMOITMOHAIIBHBIN WHTEJUICKT, MIPEATOIararoIIHii
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TIOHMMAaTh  CBOE

OMOIOHUOHAJIBHOC COCTOSHHUC, BHJICTH HAIIPABJICHHA Pa3BUTHUA COOCTBEHHOM



HSMOILIMOHANBHOMN Cepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aJanTUpPOBAThCA K
SMOLIMOHAIBHBIM HU3MEHEHUSIM U TMPOSABIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALVH, BKJIIOYAIOIIEH CTPEMIICHNE K JOCTHKEHUIO LIEIN
U yCIexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOSA U3 CBOUX
BO3MOKHOCTEM;

AMIIATUHM, BKJIIOYAIOWIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBHOE
COCTOSIHME JpPYTUX, YYMUTHIBaTh €ro MpPHU OCYIIECTBIECHUU OOILEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX ~ HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTHh  BBICTPAMBATh
OTHOILIEHUS C APYTUMHU JIFOJbMH, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3pellaTh

KOH(DJIUKTBI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy obyuenus B 10 kiacce mpeaMeTHble pe3yjbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:



JE€MOHCTPUPOBATh HA MIPUMEPAX pOJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOUN ACATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl HPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, WHEpPUUAIbHAs CUCTEMA OTCYETA, aOCOIIOTHO TBEPIOE
TEJI0, UACANbHBIN ra3, MOAECIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKUM 3aps]l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (hU3MYECKUE SBJICHUSA (MpolLecChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU CTPOCHHUS
BEIIECTBA W  DJIGKTPOJWHAMHUKH: PABHOMEPDHOE M  PABHOYCKOPEHHOE
OpSMOJMHEWHOE JIBH)KEHUE, CBOOOJHOE TAaJE€HHUE Tel, JBUKEHHE I10
OKpY>KHOCTH, HWHEpUMs, B3auMozeiicTBue Tein, auddysus, OpOoyHOBCKOE
JBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpHU
HarpeBaHuM (OXJaKJICHUH), TEINIOBOE PABHOBECUE, UCIIAPEHHE, KOHJIEHCAIUs,
IUIABJICHUE, KPUCTAJUIM3ALMsl, KWIICHUE, BJIAXXKHOCTb BO3/1yXa, IOBBIIICHUE
NABJICHHWS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYHE, CBS3b MEKIY
napaMeTpaMH COCTOSIHMSL Tra3a B H30IpoLeccax, DJIEKTpU3alus — Tedl,
B3aUMOJEHCTBHE 3apsI0B;

OTNUCHIBATh MEXaHUYECKOE JIBUKEHHE, UCTIONb3Ysl (PU3NYECKUE BETUUHHBI:
KOOpAMHATA, IyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
MMIYJbC  Te€Na, KUHETHYECKAass  DHEPrus, MOTEHIMAIbHAs  DHEPIu,
MexaHu4yeckass paboTa, MEXaHHYeCKash MOIIHOCTb; MPU OMHMCAHUU IMPaBUIBHO
TPaKTOBaTh (PU3UYECKUU CMBICI HMCIOJIB3YEMbIX BEJIWYMH, UX O0O3HAYEHUS U
€IMHULIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C IpYTMMH BEJIIMYMHAMM,

ONMUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS,
UCHONB3ysl (U3NYECKHWE BEIMYMHBI: JaBJICHUE rasza, TeMIepaTypa, CpeaHss
KHHETUYECKAs DHEPIUs Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS

sHeprus, pabora Taza, KOIPOUIMEHT TOJIE3HOTO JIEUCTBHSI TEIUIOBOTO



ABUTATENS; TPU ONHUCAHUU TPABUIBHO TPAKTOBATh (DU3MYECKH CMBICI
UCIOJb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U €IUHULbI, HAXOAUTh (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJIEKTPUYECKME CBOMCTBA  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (TPOLIECCHI), HUCHOJIb3Ys (PU3NUYECKHE BEIUUYMHBIL:
ANEKTPUYECKUH 3apsill, DIEKTPUUECKOE 0JIE€, HANPSLKEHHOCTD IO, TOTEHIMA,
pPa3HOCTh MOTEHLHMAJIOB; MPU ONMCAHWU NPABUIBHO TPAKTOBATH (U3MUYECKUN
CMBICII MCHOJb3YEMBIX BEIMYMH, MX OOO3HAYEHMS] WU E€IUHMIIBI; YKa3bIBaTh
(opMynbl, CBS3BIBAIOIIME JAHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMH
BEJIMYMHAMY;

aHAIM3UpOBaTh  (PU3MYECKHME TMPOLECChl U  SABJICHHS, HMCHOJIb3YA
(u3ryuecKre 3aKOHbl W MPUHUUIBL: 3aKOH BceMupHOro tarotenus, I, 11 u III
3aKkOoHbl HbBIOTOHA, 3aKOH COXpaHEHHs MEXaHUYECKOM DJHEPIuM, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHLNI CYIIEPIIO3UIIMN CUJ, IIPUHIUI PABHOIPABHUS
UHEPLUUAIBHBIX CUCTEM OTCYETa, MOJIEKYJIIPHO-KHUHETUYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIC 3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW DHEPTUH
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEpaTypoi, NEpBBIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM Pa3iInyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOe

BBIPKEHUE U yCIOBUSA (TPpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE TMPUHUMUIIBI JIEWCTBHUS MalllMH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziudaTh YCIOBUS UX OE30MaCHOTO MCIOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI 1O HCCIAEAOBAHUIO (PU3NYECKUX SIBICHUNU H
MPOIIECCOB C HMCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHH, MPU STOM
dbopmynupoBath TpoOeMy/3afady W THUIOTE3y Y4eOHOro SKCIEpPUMEHTAa,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHUS, MPOBOIUTH OIBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (DU3MYECKUX BEIMYMH,
MpU 1TOM BBIOUpPATh ONTUMAIBHBIA CHOCOO HU3MEPEHUsS U HCIO0JIb30BATh
U3BECTHBIE METObI OLIEHKHU MTOTPEIIHOCTEN H3MEPEHUI;

UCCJIEIOBATh 3aBHUCHUMOCTH MEXAY (PU3NYECKUMH BEIMYMHAMHU C
HCTIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, TPU ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
(buKCHpOBaTh PE3yNIbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH B
BHjIe Tabull U rpaduKoB, A€IaTh BEIBOBI IO PE3yIbTaTaM UCCIICI0BAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEI0OBATEIbCKON U MPOEKTHOM
NEATeIbHOCTY  C  HCMOJIb30BAHUEM  HM3MEPUTENIBHBIX  YCTPOUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemarh pacuéTHhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKOW MOJIEINbIO,
WCTIONB3Ys (PU3UYECKUE 3aKOHBI U TMPUHIMIBLI, HA OCHOBE aHajIu3a YCIOBUS
3a/lauyu BBHIOUpPATh (U3HUUECKYI0 MOJEIb, BBIACIATh (DU3NYECKHE BEIMYUHBI U
dbopmyIibl, HEOOXOAUMBIE JIJIsi €€ pelleHUs], TPOBOAUTh Pacu€Thl U OICHUBATH
pPeaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3UIECKON BEITMUNHBI;

pemarb KaueCTBEHHbIC 3a/1a4H: BBICTPanBaTh JOTHUYECKHU
HEMPOTUBOPEUYUBYIO IIETIOUYKY PACCYXKIACHUN C OMOPON Ha M3YyUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHHUS;

UCIIOb30BaTh  MPU  pElIeHUH  Yy4eOHBIX  3ajJad  COBPEMEHHBIE
WHQOpMAIIMOHHBIE ~ TEXHOJIOTUU  JUJIi  TIOMCKa, CTPYKTYpUPOBAHMUS,

UHTEpPOpETallMi W TPEACTAaBICHUS Yy4YeOHOW ¥ HAYYHO-TIOMYJISIPHOU



uHOpMaIMK, TONYYEHHOWM U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAILIUIO;

MPUBOJIUTh MPUMEPHI BKJIAJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOMIETO0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI;

HCIIOJTh30BATh TCOPETUICCKUE 3HAHUS TI0 (DU3UKE B TTOBCEAHEBHOM KU3HH
Il obecrieueHus 0€30MacHOCTH NpW  OOpalleHuu ¢  npubopamMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsI COXPAHEHUS 3/I0POBbSI U COONIOCHUSI HOPM
AKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEH cpelie;

paboTaTth B TpPYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBaTh PalbOTy TPYMIbl, PANMOHAIBHO pacHpenessaTh O00S3aHHOCTH U
IJAHUPOBATh JEATEIBHOCTh B  HECTAHJAPTHBIX CUTyallUsX, aJCKBaTHO
OIICHMBATh  BKJAJ  KaXXJOTO M3 YYAaCTHUKOB TPYIIBl B  pEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K xoniy obyuenus B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (PU3UKU B POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO

(bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI NMPUMEHEHHS] M3YyYEHHBIX (U3UYECKUX MOJIEIeH:
TOYEYHBIM DJJIEKTPUYECKUN 3aps], Jyd CBETA, TOYEUHBIM HCTOYHUK CBETA,
sIepHasl MOJEb aToMa, HYKJIOHHAash MOJIeJIb aTOMHOTO sijipa MNpU PEIICHUN
bu3nueckux 3aaay;

pacno3HaBath (U3UYECKUE SBJICHHUS (TPOIECChI) M OOBACHATh WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JICUCTBUS TOKAa,
B3aUMOJICICTBME  MAarHuTOB, OJCKTPOMArHWTHAs ~ WHAYKIUS, JCHUCTBUE
MarHUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM U JBIKYIIMICS — 3apsj,
AJIEKTPOMArHUTHHIE KOJEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPaHECHUE
CBETa, OTPAKEHUE, MpeToMiIeHne, nHTepdepeHns, Tupakius U NoasIpu3alus
CBETa, TUCTIepCcHs cBeTa, hoTodniekTpudeckuit addext (hororddekr), cBeToBOEC
JaBJICHWE, BO3HHMKHOBEHHME JIMHEMYAaTOro CIEKTpa aromMa BOAOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OTMUCHIBATh U3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKHE,  DJICKTPUUECKYID  MPOBOAUMOCTh  PA3IMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3Ys (HU3UYECKUE BEITUYHHBIL:
ANIEKTPUUYECKUH 3apsij, CUJIa TOKA, JJIEKTPUUECKOE HANPSIKEHUE, DJIEKTPUIECKOE
COTIPOTUBJICHUE, PA3HOCTh TMOTEHIIMAJIOB, JJICKTPOJBMXKYIas cuia, padora
TOKa, WHIYKIHUS MarHUTHOrO ToJisi, cuia Awmmepa, cuna JlopeHia,
WHIYKTUBHOCTh KaTYIIKH, SHEPTHUS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH,
NEPHUOJ U YacTOTa KoJieOaHUN B KOJIEOATEIbHOM KOHTYpE, 3apsij U CHJIa TOKA B
MpoIecce TapMOHMYECKUX  AJICKTPOMArHUTHBIX  KoyieOaHWi, (POKyCHOE
PACCTOSTHUE M ONTHUYECKas CUJIa JIMH3BI, IPH OMUCAHUU TIPABUIHBHO TPAKTOBATH
(u3HYECKUl CMBICIT HCIIOJIB3YEMbIX BEITUYMH, MX OOO3HAUCHUS U CIUHUIIHI,
yKa3blBaTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (DU3WYECKYH0 BEIMYMHY C
JIPYTUMU BEJIMYUHAMU,

OMUCHIBATh W3YYEHHBIC KBAHTOBBIC SIBIICHHS M TMPOIECCHI, HMCIOJIb3Ys
bu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U

4acToTa CBETAa, SHEPTUsl W WMMYJIhC (OTOHA, MEPUOJ TOJypaciana, dHEPrHs



CBSI3M aTOMHBIX SIJI€p, MPHU OMHCAHHM MPABWIBHO TPAKTOBATh (PU3NUYECKUUN
CMBICI HCHOJb3YEMbIX BEJIWYMH, UX OOO3HAUEHHUS U EOUHMIIBI, YKa3bIBaTb
(GopMyIibl, CBSI3BIBAIOLINE JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTUMU
BEJIMYMHAMHU, BBIUUCIATH 3HAUCHNUE (PU3NUECKON BETUYHHBI;

aHAJIM3UPOBaTh  (U3NYECKUE MPOLECChl U SIBJICHUS, HUCIHOJb3YS
(¢u3nyecKkue 3aKOHbI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEOBATEILHOTO U
[NapaJJIENIbHOTO COEAVMHEHUS TNPOBOAHUKOB, 3aKoH Jlxoyns—JIeHna, 3akoH
ANIEKTPOMATHUTHOM MHAYKIUHU, 33aKOH MNPAMOJUHEHHOTO pPACHpPOCTPAHEHUS
CBETA, 3aKOHbl OTPAXEHHUSI CBETAa, 3aKOHbI IPEJIOMIICHHUS CBETA, ypaBHEHHE
OliHmTeHa U1t oTo3PPeKTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAHEHUS
MMITyJIbCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs
MacCOBOT'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paAM0aKTUBHOTO pacnajia, Mpu 3TOM
pa3nauyuaTh  CIOBECHYIO (OPMYJIMpPOBKY 3aKOHA, €ro MAaTeMaTU4ecKoe
BBIPaKEHHE U YCIOBHS (TPaHUIIbl, 00JACTH) NPUMEHHUMOCTH;

ONpENENATh HANpPABIECHUE BEKTOpa HWHAYKUUMUM MarHUTHOIO  IOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OINHUCHIBATh M300pa)K€HUE, CO3/1aBa€MOE€ IJIOCKUM 3EpKajoM,
TOHKOM JIMH30M;

BBIMIOJIHATH 3KCIEPUMEHTHI MO MCCIECIOBAHUIO (PU3MUECKUX SIBICHUN U
IPOLIECCOB C MCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX M3MEPEHUN: MPU 3TOM

dbopmynmupoBath MpobiieMy/3aadyy W THIIOTE3y Y4eOHOr0 JKCIICPUMEHTA,



coOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOrO0 O0OpYyAOBaHUS, MPOBOJUTH OIBIT U
(GbopMyIHpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMBIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIHYUH,
OpyU STOM BBIOMpPATh ONTHUMAIBbHBIA CIOCOO H3MEPEHHS W HCHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C HCIIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHpPOBAThH
pE3yNbTaThl MOMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUAE TAOJIHUIl U
rpaduKoB, JeNaTh BBIBO/BI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

co0JiroaTh MpaBuUiia 0E30MacHOro TPYy/la MpU MPOBEACHUN UCCIICIOBAHUN
B paMKax y4yeOHOro 3KCHEPHUMEHTa, y4eOHO-UCCIIEeI0BATEIbCKON U MPOEKTHOU
NEATEIbHOCTH  C  HCIOJB30BAHMEM  H3MEPUTEIBHBIX  YCTPOMCTB U
1a00paTOPHOTO 000PYIOBAHUS;

pemarh pacu€THbIE 3a/Jayd C SIBHO 3aJaHHON (UM3HYECKOM MOJEnblo,
UCIIONB3ysl (PM3UYECKUE 3aKOHbI M NPHUHIMIIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopMyIibl, HEOOXOAUMBIE JIJIsl €€ pelIeHHUs], IPOBOJUTh Pacuy€Thl U OLEHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUNHBI;

pemarb KA4ECTBEHHBIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HENPOTHBOPEUYMBYIO LIETIOUYKY PACCYKIEHUH C ONMOPON HA U3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS;

UCIOJb30BaTh  MpPU  pEUIeHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
MHDOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  TIOMCKA, CTPYKTYPHPOBaHUA,
UHTEPIPETAllUd ¥ TPEJICTaBICHHUs y4yeOHOW U HAyYHO-TOIMYJISIpHOU
uHbOpMallMK, TOJYYEHHOW M3 PA3IWYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4YaeMyto HHPOPMALIUIO;

OOBSCHATh MNPUHLMIBI ACHCTBUS MAIIWH, MPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pasziuyaTh yCIOBUS UX 0€30MacHOr0 UCHOJIb30BaHUS B
IMOBCEJHEBHOM KU3HU;

MPUBOANTH TPUMEPHl BKIAJa POCCUMCKUX € 3apyOeKHBIX YUEHBIX-



(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIh30BATh TEOPETHUECKUE 3HAHUS M0 (PU3HUKE B MMOBCEIHEBHON JKU3HU
g obecrieueHus: 0O€30MacHOCTH Tpu  oOpamieHHMH C mOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJISi COXPAHECHHUS 370POBbs U COOTIOACHHSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaIOIIEH Cpee;

paboTaTh B TpPYIIE C BBITOJHEHHWEM pPa3IMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PaIMOHATBHO pACIPENETATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATENLHOCTh B  HECTAHAAPTHBIX CHUTYalWsIX, aJIeKBaTHO
OLIGHMBATh BKJIAJ ~ K&XIOTO W3 YYaCTHUKOB TPYIIBl B  pEIICHHE

paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
HaunmenoBan KosmuyecTrBo yacos
Ne JuekTpoHHbIe (LM poBbIEL)
He pasaeinoB
1/ pa3j Beero KoHTtpoibHbIe IIpakTuyeckue 0BPA30BATETLHBIC PECYPCHI
- u TeM padoThI padoThI
NPOrpaMMbl

Paznen 1. DU3UKA U METOJbI HAYYHOI'O IO3HAHUSA

11 dusznka u ) bu6munoreka IJOK
METO/IBI https://m.edsoo.ru/7f41bf72
HAy4IHOTO
ITO3HAHUSA
Hroro no pazneny 2
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 5 brbmorexa LJOK
https://m.edsoo.ru/7f41bf72
29 TMunavmxa 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
3aKOHBI
bubnmmoreka [IOK
COXpaHEHU
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf72




AB

MCXaHHKC

Hroro no pazneny

18

Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IUHAMHUKA

3.1

OCHOBBI
MOJICKYJIIPH
o-
KHHETHYIECK

Oil TeOpUU

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




39 OcHOBBI 10 bubmoreka IIOK
TCPMOIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble

33 COCTOHNA 5 bu6mmorexa LIOK
BEILECTBA. https://m.eds00.ru/7f41bf72
®dazoBbIC
TIePEXOIbI

Hroro no pazneny 24

Pazgea 4. JJIEKTPOINHAMUKA

4.1 IIeKTpOCTATHKA 10 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM
49 BJIEKTPUYECKUI " Bu6morexa LOK
Tox. Torit B https://m.edsoo.ru/7f41bf72
pa3INYHBIX
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2




OBIIEE
KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68




11 KJIACC

K
Ne Haumenosan OJIHCCTBO Hacon JIeKTPOHHBbIE (HU(pPOBbIE)
o | "€ Pasacios Beero KoHnTtpoJbHbIe IpakTn4yeckune 0BPA30BATETBHBIE PECYPCh
- | TeM padoThI padoThbI
MpoOrpaMMmblI
Pa3gen 1. 9JIEKTPOANHAMUKA
MarsuTHoe 1noJie.
bubmoreka LIOK
OeKTpOMarHuTHas
11 P 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIUS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHBI
Mexanndeckue 1
bu6mmoreka LIOK
21 AJIEKTPOMArHUTHBIE 9 1
https://m.edsoo.ru/7f41c97c
KoJe0aHus
Mexanndeckue 1
bu6mmoreka LIOK
AJIEKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41c97c
BOJIHBI
23 Ontika 10 3 but6moreka [IOK

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




Hroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

OCHOBBI
3.1 CIELMAILHON 4 1
TEOpHUHU

OTHOCHTCIIbHOCTH

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




Hroro no pazneny 4

Pa3nesn 4. KBAHTOBAS ®U3UKA

4q | Dement 6 Bu6mmoreka [IIOK
KBaHTOBOH ONTHKH https://m.edsoo.ru/7f41c97¢
4.2 CrpoeHnue atoma 4 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 ICMCHTI 7 1 bubmoreka LIOK
ACTPOHOMITI T https://m.edsoo.ru/7f41c97c
acTpou3uku

Hroro no pasneny 7

Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 O06o06maro11 4 bu6mmoreka LIOK

e https://m.edsoo.ru/7f41c97c
HOBTOpeHI/Ie




Hroro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68
YACOBIIO

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo yacoB
HanmeHnoBaHue Konrpo | IIpakTn
Ne pPA3IEIIOB H TeM Beero | 1b HbIe | 4e ckue Hcnosb3yem DJIEKTPOHHBIE
n/ NPOrpaMmbI padoTel | paGoThI o€ (mu¢posrie)
n o0opynoBaH o0pa3oBaTe/IbHbIE
ue pecypchbl
du3uka — HaykKa
1 0 TIPHUPOJIE. . HoyTbyxk, TeneBuzop. Bu6moreka LIOK
Hayunsie https://m.edsoo.ru/ff0c32e2
METO/IbI
MIO3HAHMS
OKPY>KaI0ILEero
MUpa
Ponb u mecTo dpusuku
B (hopMHUpOBaHUU
COBPEMEHHON HoyT0yk, TeneBusop. Bu6morexa [IOK
2 HayYHOW KapTUHBI 1

MHpa, B

https://m.edsoo.ru/ff0c33e6




MPAKTUYECKOU

NESITeIbHOCTH JIIOJIEN

MexaHu4deckoe
JIBHOKEHHE.
OTHOCHUTEIBHOCTH
MEXaHUUYECKOI0
JIBHKECHUS.
IIepemernenue,

CKOPOCTbh, YCKOPCHHE

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE
MPSMOJIMHEUHOE

JIBIDKCHHUEC

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEHHOE

bu6mmoreka LIOK




PSIMOJIMHEHHOE https://m.edsoo.ru/ff0c372e
JIBIKCHUEC

CBoboznoe HoyTbyk, TeneBuzop. Bu6mmoreka [IIOK
HAACHHE. https://m.edsoo.ru/ff0c39cc
YckopeHue

CBOOOIHOTO

TaCHUS

KpuBomnunelinoe

JBIDKCHHE. Hoyr0yk, TeneBu3op. Bu6morexa [IOK
JBikeHne https://m.edsoo.ru/ff0c3ada

MaTepPUaJIbHOU TOUKH

10 OKPY>KHOCTH

[TpuHUMN
OTHOCUTEIBHOCTHU
INanunes.
Nuepunanbubie
CHUCTEMBI OTCUETA.
ITepBblii 3aKOH

HrroTona

HoyT0yk, TeneBusop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c3be8




Macca Tena. Cuia.
[TpuHIMI
CYyHEPIIO3ULIANA CUIL.
Bropou 3akoH
Hrrorona g

MaTepI/IaJIBHOﬁ TOYKH

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc3be8

10

Tpernii 3aKoH
Hrrorona g

MaTCpUAJIbHBIX TOYCK

HoyTtOyk, TeneBu3op.

bubmoreka LIOK
https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMUPHOTO
tarorenus. Cuna
TskecTu. [lepBas

KOCMHYCCKasA CKOPOCTb

HoyTtOyk, TeneBu3op.

bubmoreka LIOK
https://m.edsoo.ru/ff0c3d00




12

Cuia ynpyrocTu.

3akoH ['yka. Bec tena

HoytOyk, TeneBuzop.

JlaGopatopus Relion.

bubmoreka LIOK
https://m.edsoo.ru/ff0c3e18

13

Cuna TpeHus.

Koaddumment rpenus.

Cuna conpoTuBIEHUS
MpU ABMKCHUU TEJa B

KUIKOCTH HJIN Ir'a3c

HoyTtOyk, TeneBu3op.

bubmoreka LIOK
https://m.edsoo.ru/ff0c3f76

14

[TocTtynarensHoE M
BpAILIATEIBLHOE
NIBIOKEHHE a0COIIIOTHO
TBEPAOTO Tea.
MowmenT cuinl. [1nedo
CHJIBI. Y CIIOBUS
paBHOBECHUS TBEPAOTO

TCJ1a

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

Nmmnynbse
MaTepUaIbHOU
TOYKH, CUCTEMBI

MaTCpHUAJIbHbIX

HoyTbyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c43d6




TOYEK.
Nmmnynbse CUJIBI.
3aKOH COXpaHEHUs
VMITYJIbCA.
PeaktnBHOE

NBIDKEHNE

16

Pabora u MoHOCTH
cwibl. Kunetuueckas

SHEPTHUs

MaTepUabHOUKIOUKH.

Teopema 06
W3MEHEHUU
KAHETUYECKOMK

SHEPTUH

HoyTbyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[Horenunanruas

SHEprusl.

bubmoreka LIOK




IloTennmnanrHas
SHEPrus ynpyro
nehopMUpOBaHHON
MPY>KUHBI.
[TorennuanpHas
DHEPrus Teja BOIU3H

IIOBCPXHOCTHU 3emn

https://m.edsoo.ru/ff0c461a

18

[TorennanbpHBIC U
HEMOTCHIIMATbHbBIC
cwibl. CBsi3b pabOTHI
HEMOTCHIMATbHBIX
CHJI C UBMEHEHHUEM
MeXaHU4YeCKOM
SHEPTUU CUCTEMBI
Te. 3aKOH
COXpaHECHUS
MEXaHUYECKOU

HEPrun

HoyTbyk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/ff0c478c




19

JlaGoparopHas pabota

«HMccnenoBanue
CBSI3U PA0OTHI CHUJIbI
C U3MCHECHUEM
MeXaHU4YeCKOM
SHEPIryH Tela Ha
MpuUMepe
paCTsHKEHUS

PE3UHOBOI'O JKI'yTa»

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

20

KoHTtposnbHas padboTa
110 TeME
«Kunemaruka.
JlnHamuka. 3aKOHBI
COXpaHEHUSI B

MCXaHHKE»

HoyTtOyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc4b74




21

OcHOBHBIE
ITOJIOKCHUS
MOJIEKYJIIPHO-
KUHETHUYECKOU
TEOPUH.
bpoyHOBCKOE

NIIBIDKCHHUE.

Hudbdysus

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep IBUKECHUS U
B3aUMOJCHCTBUS
YaCTHI] BEIICCTBA.
Mogenu crpoenus
ra3oB, JKUJIKOCTEH U

TBEPABIX TEI

HoyT0yk, TeneBuzop.

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

23

Macca Monekyir.
KomnuuectBo
BEIIISCTBA.
ITocTosiHHAsS

ABoraapo

HoyTbyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72




24

TennoBoe
paBHOBECHE.
Temneparypa u e€
n3Mmepenue. Illkana
TeMIeparyp

Lenbcus

HoyTtOyk, TeneBu3op.

Jlaboparopus Relion.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

25

WUneanpHbIN ra3 B
MKT. OcHoBHOE
ypaBHenne MKT

HoyTtOyk, TeneBu3op.

bu6moreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMreparypa Kak Mepa
CpeIHen
KUHETHUYECKOU
SHEPIUU JABUKEHUS
MOJIEKYII.

YpaBHeHue
Menpeneena-

Kitaneipona

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc511e




27

3akoH JlaapTOHA.

["'a30BBI€ 3aKOHBI

HoytOyk, TeneBuzop.

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

28

JlaGopaTopHas paboTta
«HccrnenoBanue
3aBHCHMOCTH MEKITY
napaMeTpamu
COCTOSIHHSI

Pa3pPCIKCHHOI'O ra3a»

HoyTbyk, TeneBuzop.

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

29

N3omnponeccs B
UJIeaTbHOM ras3e u ux
rpaduyeckoe

MMpCcaACTaBJICHHUC

HoyTbyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennss
SHEprus
TEPMOJUHAMUYECKON
CHCTEMBI M CIIOCOOBI
€€ N3MCHCHUSL.
KonuuectBo

TCIIJIOTHI U pa60Ta.

HoyTtOyk, TeneBu3op.

but6moreka [JOK
https://m.edsoo.ru/ff0c5952




BHyTpeHHs1s sHEpTUs
OJIHOATOMHOTO

nJaCaJIbHOI'O I'a3a

HoyT0yk, TeneBuzop.

bu6moreka LIOK

31 | BumerTemonepenatn https://m.edso0.ru/ffOc5c36
32 | VYnenpHas HoyTtOyk, TeneBu3op. bubmmoreka LIOK
TETJIOEMKOCTD https://m.edsoo.ru/ff0c5¢c36
BEIIIECTBA.
KomnmuecTBo

TCINIOTHI IIPpU

TeIUIonepeaaye.




AnnaGaTHBIN IIpoliece

[TepBblii 3aK0H

TCPMOANHAMUKH U

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK

33
€ro IPUMCHEHHE K https://m.edsoo.ru/ffOc5efc
M30IPOLIECCAM
Heobpatumoctsb

g4 | TPOUCCCOBB HoytOyk, TeneBusop. bubmoreka IJOK
npupoze. Bropoi https://m.edso0.ru/ff0c6230
3aKOH
TEPMOIMHAMMKU
[puHIMI AEWCTBYS 1 HoyTOyx, TeneBu3op. bubmmorexa IIOK

35 | K117 rennosoit https://m.eds00.ru/ff0c600a
MaIlHBI

Hoyt0yk, TeneBuzop. Bu6moreka [OK

36 | Iwxn Kapuo u ero KIIJI https://m.eds00.ru/7f41bf72
DKOIOrHYECKHE Hoy10yx, Tenesusop. BuGimoreka IIOK

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

TCIINTIOOHCPI CTUKHU




38

O6006maronmit ypok
«MouekysipHas
buzuka. OCHOBBI

TCPMOANHAMUKN>

HoyTtOyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c6938

39

KoHTponbHas paboTa
10 TEME
«MonekysipHast
¢dbusuka. OCHOBBI

TCPMOJUHAMUKI)

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u

bu6mmoreka LIOK




KOH/ICHCALIUS.
Hcnapenue n

KHIICHHUC

https://m.edsoo.ru/ffOc63b6

41

AOCOJIFOTHAA U
OTHOCHUTEIbHAA
BJIQXKHOCTH BO3/IyXa.

Hacepimennsii nap

HoytOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c64d8

42

TBEpmoe Teno.
Kpucramnmmueckun

e u amop(HbIE

Tena.

AHM30TPONUS CBOWCTB
KpucTauioB. XKuakue
KPUCTAJLIBI.
CoBpeMeHHBIE

MaTepUaJIbl

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c65f0

43

[ 1aBenune u
KpUCTaJUIU3ALIUSL.

Y nenbHasg Temiora

Hoytbyxk, TeneBusop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c6708




IIJIaBJICHUA.

CybOmumanms

YpaBHeHHE

HoyTtOyk, TeneBuzop.

bu6mmoreka LIOK

44 TEIJIOBOro Oajlanca https://m.edsoo.ru/ff0c6820
DJIEKTpU3aLMS TEN.

45 ONEeKTPpUYECKHUI HoyTOyx, TeneBusop. bu6mmoreka [IOK
3apsn. JIBa Buna https://m.edsoo.ru/ffOc6bcc
IEKTPHUYECKUX
3apsI0B

46 | IlpoBomHuKH HoyTtOyk, TeneBu3op. bubnuoteka [JOK
, https://m.edsoo.ru/ffOc6bcc
TVDIICKTPUK

nun




HOJTYTIPOBOTHUKH.
3aKOH COXpaHEHUs
3IIEKTPUUYECKOTO

3apsaa

47

BzaumopeiicTBue
3apsa0B. 3aKoH
Kynona.  ToueuHsblit

AIEKTPUUYECKUH 3aps]l

HoyTtOyk, TeneBu3op.

bu6moreka LIOK
https://m.edsoo.ru/ffOc6ced

48

Hanpspok€HHOCTD
AIEKTPUYECKOTO
nioJist. [puHumn
CyHEPIIO3ULAN
BJIEKTPUYECKUX
MOJICH.

JIvHuM HanpsHKEHHOCTH

HoyTtOyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
BJIEKTPOCTATUYECKOTO
noJd. Ilorennuan.

Pa3HocTh NOTEHIIMATIOB

HoyT0yk, TeneBusop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c6f00




[TIpoBogHUKH U

JIVAJIEKTPUKH B

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK

50 SHCKTPOCTaTI/IIIGCKOM
https://m.edsoo.ru/ff0c7018
I10JIC.
Jvanexrpuaeckas
HpOHI/IHaGMOCTb
DIIEKTPOEMKOCTb. Hoyr0yk, renesusop. bubmorexa ITOK
51 Konnencarop https://m.edsoo.ru/ff0c7126
OIeKTPOEMKOCTD HoyT0yk, TeneBuzop. Bu6mmoteka 1IOK
52 | IUIOCKOrO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOopa.

DHeprus 3apsHKEHHOTO




KOHACHCATOpa

53

JlaGoparopHas
pabota
"U3mepenne
BIIEKTPOEMKOCTHA

KOHJIeHcaTopa"

HoyTtOyk, TeneBu3op.

Jlabopatopus Relion.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

54

[TpuHuMn AEUCTBUA U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIHUPOBAIBHOTO
arrapara, CTpyuHOTO
MpUHTEPA.
DnekTpocTaThuec
Kast 3aIuTa.
3azemiieHUE

AIIEKTPOTPUOOPOB

HoyTtOyk, TeneBuzop.

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




55

DIIEKTPUYECKUM
TOK, YCJIOBUS €T0
CYILIECTBOBAHMSI.
[TocTOSIHHBIN TOK.
Cuna Toka.
Hanpsixenue.
ConpoTuBiieHHE.
3akon Oma miid

yY4acCTKa ICIin

HoytOyk, TeneBu3op.

Jlabopatopus Relion.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

56

ITocnenoBaTennHOE,
napasuiesibHOE,
CMEILIaHHOE
COCIMHEHUE
MPOBOJHUKOB.
JlaGoparopHas paboTa
«3yuenue

CMCIHIaHHOI'O

HoyTtOyk, TeneBuzop.

Jlabopatopus Relion.

bubmoreka LIOK
https://m.edsoo.ru/ffOc74f0




COCIMHCHUA

PE3UCTOPOB»

57

PaGora u MomHoOCTh
IIEKTPUIECCKOTO
Toka. 3akoH J[xoys-

Jlenna

HoyTtOyk, TeneBu3op.

bubmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma misa
MOJIHOM (3aMKHYTOM)
BJIEKTPUYECKOM LIETIH.
Kopotkoe
3aMbIKaHHE.
JlaGoparopHas
pabora

«3mepenne D/C
HUCTOYHHUKA TOKA M €TO
BHYTPEHHETO

CONPOTHUBIIEHUS»

HoyT0yk, TeneBuzop.

Jlabopatopus Relion.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c7ae0




59

DJIIEKTpOHHAsA
MPOBOJANUMOCTh
TBEPABIX METAJIIOB.
3aBUCUMOCTh
COMPOTUBJICHUS
METAJIJIOB OT
TeMIrepaTyphbl.

CBepXnpoBOIUMOCTh

HoyTtOyk, TeneBu3op.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

60

DJIEKTPUUYECKUN TOK B
BakyyMme. CBoiicTBa

AIIEKTPOHHBIX ITyYKOB

HoytOyk, TeneBuzop.

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

61

[TomynpoBOHUKH, X
COOCTBEHHAsI U
npuMecHast
MPOBOJAUMOCT.
CaoiicTBa p—Nn-

nepexona.

HoyTtOyk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/ff0c84ae




[TomynpoBOAHUKOBBIE

pubopHI

62

DIEKTPUYECKUMA TOK B
pacTBopax u
pacriaBax
AIIEKTPOJIUTOB.
DNeKTpOoIUTUYECKAs
JIUCCOLTAITHSI.

DneKkTponu3

HoyT0yk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUUYECKUMN TOK
B ra3ax.
CaMOCTOSITEeNbHBIN U
HECaMOCTOSTEIIbHBIN
paspsa. Monnaus.

Inazma

HoyTtOyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c84ae

64

DIIeKTpUUYECKHE
npuodOpHI U
YCTPOWCTBA U UX

NPaKTUIECKOE

HoytOyk, TeneBuzop.

butmoreka [IOK
https://m.edsoo.ru/ffOc86fc




IIPUMCHCHHC.

[IpaBuia TeXHUKH

0e30macHOCTH
O06o0IIaroIui ypoK Hoyt0yx, Tenesusop. bubmmoreka IIOK
65 «DNEKTPOAMHAMUKA) https://m.edsoo.ru/ff0c88be
KoHnTtposnbHas paborta
0 TeMe
Hoyt0yk, Tenesusop. bubmoreka [IOK
66 | «DiekTpocTaruka.
https://m.edsoo.ru/ff0c8a8a
[TocTostHHBIM
AIEKTPUYECKUH TOK.
Toku B pa3nu4HbIX
cpemax»
67 PesepBHBIN ypOK. HoyTOyK, TeneBusop. bubmmorexa [IOK

KontponbsHas padota

I10

https://m.edsoo.ru/ff0c8c56




TCMC

"OnexkrpoauHamMuKa"

Pe3epBHBIN ypOK.

HoyTOyK, TeneBu30p.

bubmoreka LIOK

00600 i
68 OOMIAOIIHMH YPOK 1 https://m.edsoo.ru/ffOc8f6c
o Temam 10 xiacca
OBIIEE
1 68
KOJIMYECTBO
YACOBIIO

[TPOI'PAMME




11 KJIACC

Ne

n/

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpo
JIb HbIEe

padoThbI

IMpakTuy
ec Kue

padoThbI

HUcnoanlyemoe

o0opyaoBaHme

JueKTpOoHHBbIE (LM poBbIEC)

o0pa3oBaTesIbHbIE PeCypChl

ITocTostHHBIE
MAar"uThl U UX
B3aUMOJICHCTBHE.
MarauTHOE T0JI€.
BekTop marsuTHOU
WHIYKIWH.

JInann

MariuTHOM

15050187 1N00%071

HoytOyk, TeneBu3op.

bubmoreka LIOK
https://m.edsoo.ru/ff0c9778

MarauTHoe 1ojie
MPOBOJIHUKA C TOKOM.
OnbIT Opcrena.
B3aumonelictBue

IMPOBOJHUKOB C TOKOM

HoytOyx
JIabopatopus Relion.

bu6moreka LIOK
https://m.edsoo.ru/ff0c98fe




JlaGopartopnas pabota

«M3yyeHnne MaraHuTHOro

ITOJIA KaTYIOIKHW C TOKOM»

HoyTt0Oyk, TeneBuzop.

JIaGoparopus Relion.

bubmoreka LIOK
https://m.edsoo.ru/ff0c98fe

JlenicTBue
MarHMTHOTO TOJIA
Ha MPOBOJHUK C
TokoMm. Cuna
Awmnepa.
JlaGoparopHas
pabota
«HccnenoBanue

JIEUCTBUS

IIOCTOAHHOT'O Maraura

Ha

HoytOyk, TeneBuzop.

JIabopatopus Relion.

bubmoreka [IOK
https://m.edsoo.ru/ff0c9ac0




PaMKy C TOKOM»

JlenicTBue

MarHMUTHOTO  ITOJIS
HoyTOyKk, TeneBus30p. | Bu6mmoreka HOK

Ha  JIBWXYIIYIOCSI
1 https://m.edsoo.ru/ff0c9df4

3apsOKCHHYTO
YaCTHUILY. Cuna
Jlopenma.  PaGota

cuibl Jlopenua

DJIEKTpOMarHuTHas
naaykus. [lotok

BEKTOpa MAarHUTHOM HoytOyk, TeneBusop.| Bubmmorexa [JOK

VIH Ty KIUH. 1 https://m.edso0.ru/7f41c97¢

OJIC uHayKIMKU. 3aKOH
3IEKTPOMAarHUTHOU

naaykiuu Gapanes

JlaboparopHas padoTa HoyT0yk, TeneBusop.
«HMccnenoBanne 1 1 Jla6opatopus Relion.| bubmmorexa [IOK
SIBJICHUSL https://m.edsoo.ru/ff0cal50

AIEKTPOMAarHUTHOU




WHTYKITAWDY

NHAyKTUBHOCTS.
SIBnenue
camonnaykuuu. JJ1C
CaMOUWHTYKIIUH.
DHeprusi MarHUTHOTO
TOJIs1 KaTYIIIKHU C
TOKOM.
DNEeKTPOMarHuTHOE

I10JIC

HoyT0yxk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHECHHUE:
MMOCTOSIHHBIC
MarHuThlI,
3JIEKTPOMArHMTHI,

AJIEKTPOJIBUTATEIIb,

Hoyt0Oyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41c97c




YCKOPUTEIN
AJIEMEHTAPHBIX
YacTHI,

WHIYKIMOHHAS

I1€4Yb

10

O6o0marouit ypok
«MaruutHoe

noJie.
DJIEKTPOMAarHuT

Hasi UHAYKIUSD)

HoyT0yk, TeneBuzop.

butmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontposnbHas padoTa o
TeMme «MarauTHoe nojJie.

DJIeKTpOMarHuTHast

VHIYKLUSD)

HoyTtOyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbIE
MEXaHUYECKUe
KoJeOaHusl.
I'apmMonnyeckue

KOJICOaHUS.

Hoyt6yk, TeneBusop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcaf06




YpaBHeHUe
rapMOHUYECKUX
KOJIeOaHU.
[IpeBpamenne

SHEPruu

JlabopaTopHas pabota
«HccnenoBanue

3aBUCHUMOCTH IICpHUOaa

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK

13 | mambix koneGammii https://m.edsoo.ru/7f41c97c
rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl
rpy3a»

14 | KoneOarenabHbIi Hoyt0yk, TeneBuzop.| bubmmoreka [{OK

KoHTYp. CBOOOAHBIC

QJICKTPOMAIHUTHBIC

https://m.edsoo.ru/ff0ch820




KoJIcOaHHus B
AAcaILHOM
KoJ1e0aTeJIbHOM
KOHTYpe. AHaJIOTHs
MEXTY
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH

KOJICOAHUAMU

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
SHEPIrUU B UJICAJTbHOM
KoJiebaTeIbHOM

KOHTYpE

HoyT0yxk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o
3aTyXaroumx
KOJICOaHUSIX.
BriHyxneHHBIE

MECXaHHNYCCKUEC

koyicOanms. Pe3onanc.

BrinyxneHHbie

HoyT0yxk, TeneBuzop.

bu6moreka LIOK
https://m.edsoo.ru/ffOcbb86




QJICKTPOMAIrHUTHBIC

KoJIcOaHus

17

IIepeMeHHBIN TOK.
CunyconaibHbIN
NEPEMEHHBIN TOK.
MomHocTh
IIEPEMEHHOTO TOKA.
AMIUIUTYJTHOE U
NENCTBYIONIEE 3HAYCHUE
CHUJIbI TOKA U

HaIPSHKEHUS

Hoyt0Oyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop.
[TpousBoacTBo,
nepeaayda u

noTpedIeHue

HoytOyk, TeneBuzop.

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




BJICKTpI/I‘ICCKOI‘/’I OHCPIrun

19

YCTpolcTBO U
MPAKTAYECKOE
IIPUMEHEHHUE
AIEKTPUYECKOTO
3BOHKA, F€HEepaTopa
IIEPEMEHHOT0 TOKA,

JIMHHAN 3JIEKTponepe1ay

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU
IpY POU3BOJICTBE
AIIEKTPOIHEPIUH.
Kynbrypa
UCIIOJIb30BAHUS
AJIIEKTPOIHEPTUH B

HOBCETHEBHOU KU3HU

HoyT0yk, TeneBuzop.

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

21

MexaHU4EeCKHUE BOJIHBI,
yCIOBUS
pacnpoCTpaHEHUs.

ITepuon. CxopocTb

Hoyt0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcca54




pacrpoCTpaHEHUS U
JUTMHA BOJIHBI.
[Toniepeunsie u

IMPOJOJIbHBIC BOJIHBI

3ByK. CKOpOCTB 3BYKa.

HoyT0yk, TeneBuzop.

22 | T'poMKoCTB 3ByKa. Jla6opatopus Relion.| bubmmorexa [IOK
Bricora Tona. Tem0Op https://m.edsoo.ru/ffOcccOc
3ByKa
DIIEeKTPOMArHUTHbIC Hoy16yk, Tenesusop.

23 BOJIHPI, UX CBOHCTBA JlaGopatopus Relion.| bubmmorexa [IOK

u ckopocts. [lIkama
ANEKTPOMATrHUTHBIX

BOJIH

https://m.edsoo.ru/ffOccfe0




[TpyHIMIIBI paIHOCBS3H

U TCIICBUICHUA.

HoyT0yk, TeneBuzop.

bubmoreka [IOK

24
Pazpurne cpescts https://m.edsoo.ru/7f41c97¢c
CBSI3H.
Pangmonoxkamus
KonTposbHas pabora HoytOyk, Tenesusop. | pugnmorexa IOK
25 «Konebanus 1 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonuHeENHOE
aCIIPOCTPAHEHHUE CBETA
pacpocip HoyTOyK, TeneBu3op. | BuGmmorexa [IOK
26 | B OXHOPOJTHOM CpeJe.
https://m.edsoo.ru/ff0cd350
TouyeyHbI HCTOYHUK
ceera. JIyud cBera
OtpaxeHue cBera.
”7 3aKOHBI OTPaKEHHUS HoytOyk, TeneBusop.| Bugmmorexa [JOK

CBETA.
IToctpoenue

U300pKEHUIM

B IINIOCKOM 3CpKaJIc

https://m.edsoo.ru/ff0cd4e0




28

[Ipenomnenue cpera.
[TomHOE BHYTpEHHEE
OTpAKECHHUE.
IIpenenpHbIN yron
IIOJIHOTO
BHYTPEHHETO

OTPaXKECHHUS

HoyTt0Oyk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

29

JlabopaTopHas pabota
«3mepenne
MoKa3aTess
MPETOMIICHUS

CTCKJIa»

Hoyt0Oyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

JInnssl. [locTpoenne

M300paKeHHI B JIMH3E.

dopmyJiia TOHKON

JIUMH3BbI.

HoytOyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcddle




VYBeanueHne TMH3bI

31

JlaGopartopHas padoTa
«HccnenoBanne
CBONCTB
n300paKeHuit B

JIMH3ax»

HoyTOyk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/7f41c97c

32

Jlucnepcus cBera.
CHoXXHBIN COCTaB
oenoro cera. L[BerT.
JlaGopartopHas pabota
«Habmronenue

AUCIICPCUU CBCTaA»

HoytOyk, TeneBuzop.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Nurtepdepentus

HoytOyk, TeneBuzop.

bubmoreka LIOK

ceeta. Jludpakuus
33 Alugpaki https://m.edsoo.ru/ff0ced22
CBeTa.
HudpakuuonHas
perérka
[MTonepeyHOCTH HoytOyk, Tenesusop. | pugnmorexa LIOK

34

CBCTOBBIX BOJIH.

https://m.edsoo.ru/ff0cf02e




Honﬂpmaum{ CBCTa

35

OnTuueckue mpuOOpPbI
Y YCTPOWCTBA U
YCIIOBUSI X
0e30macHoOro

IMPUMCHCHHA

HoyTt0Oyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/7f41c97¢c

36

I'paruiel
MIPUMEHUMOCTH
KJIACCUYECKOU
MEXaHHKHU.
[TocTynarsl
CIIELIUAJIbHOW TEOpUU

OTHOCHUTCIIbHOCTH

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3aMeIJICHUE BPEMEHU U

COKpalmCHUC JJIMHBI

Hoyt0yxk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcfa4?2




38

OHeprus 1 UMILYJIbC
PEIATUBUCTCKOM
yacTulbl. CBsI3b MaccChl
C DHEPTUEH U
MMITYJIbCOM. DHEPTHS

IIOKOA

HoyTOyk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTtpoarsHas pabora
«OmTuka.

OcHOBBI
CIIeaJILHOMN
TEOpUHU
OTHOCHUTEJILHOCTH

»

HoyT0yk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcf6f0

40

DOTOHBI.
dopmyia
[imanka.
DHeprus u
UMITYJIbC

¢doToHa

HoytOyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ffOcfel6




41

OTtkpbITHE U
HCCIIeIOBaHHUE
dotorddexra. OnbIThI

A.T. CroneroBa

Hoyt0Oyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ffOcffc4

42

3aKOHBI
dboToaddexra.
YpaBHeHHne
OUHIITEHHA JUIA
dboTorddexra.

«KpacHas rpanuna»

dboTtorpdekra

HoyTtOyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0d015e

43

JlaBieHue cBeTa.
Onpitel I1. H.
JleOenena.

XUMHUYECKOE JIENCTBUE

CBCTa

HoyTtOyk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

Texanueckue
YCTPOMCTBA U
MPaKTUYECKOE

IIPUMEHEHHE:

Hoyt6yk, TeneBusop.

butmoreka [IOK
https://m.edsoo.ru/7f41c97c




(boTO3IEMEHT,
dboTomaATIHK,

COJIHCYHAasA 6aTape;I,

CBETOIHONI
Pemenue 3ana4 1o reme HoyT6yK, TeNeBH30p. | Bu6morexa TIOK
45 | «OmemenTI https://m.edsoo.ru/ff0d0302
KBAHTOBOU OITTUKW))
Monens aToMa
TomcoHa. OObITE
HoytOyk, TeneBusop.| Bugmmorexa [JOK
Pesepdopma no
46 pbop https://m.edsoo.ru/ff0d091a
PACCESHUIO O-YaCTHII.
[imanerapHas Mozesnb
aToma
HoyTOyK, TeneBus30p. | Bu6miorexa 11(0) 8
47 | Tocrynarsl bopa https://m.edsoo.ru/ffod0afa
N3znyyenue n
rorJomnieHre poToHoOB
d HoytOyK, TeneBusop.| BuGmmorexa HOK
4g | TP mepexoje aToMa ¢

OJIHOTO YPOBHSI YHEPTUH

https://m.edsoo.ru/ff0d0Oafa




Ha Ipyrou. Buabl

CIEKTPOB

BoHOBBIE CBOMCTBA

qaCTHII. Bonnsbl IS

HoyTOyk, TeneBus3op. | Bu6mmoreka HOK
49 | bpomis.
https://m.edsoo.ru/ff0d0ca8
Kopmyckynsipao-
BOJTHOBOM JAyaJIN3M.
CnoHTaHHOE U
BBIHYXJICHHOE
U3JTyUYCHHUE
50 | OTtkpsiTHE Hoyt0yxk, TeneBuzop.| bubmuoreka [{OK
PaAnOAKTUBHOCTH. https://m.edsoo.ru/ff0d0fd?2

Omnswitel Pezepdopaa

I10




OIIPCACIICHUIO
coCTaBa
PaanOaKTHUBHOI'O

HU3JIYUCHUA

o1

CaoiicTBa anbda-,
Oera-, raMMa-
W3ITYYCHHUS.
Bmusaue
PaIMoOaKTUBHOCTH
Ha

JKMBBIC OPraHrU3MbI

Hoyt0yk, TeneBuzop.

bubmoreka LIOK

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

52

OTtkpbiTHE
IIPOTOHA u
HEUTpPOHA.
N3oronsl. Anbda-
pacnap.
DJIEKTPOHHBIN U
ITO3UTPOHHBIN

oera-

HoyT0yxk, TeneBuzop.

bubmoreka LIOK

https://m.edsoo.ru/ff0d1162




pacnan. ['amma-

U3JIy4eHUE

53

DHeprus CBsI3u
HYKJIOHOB B SIJIpE€.
SnepHble peakIuu.
SAnepHslil peakTop.
[IpoGnemsi,
HEpPCIEKTUBBI,
AKOJIOTUYECKUE
aCTeKThI

AIEPHON DHEPTEeTUKHU

Hoyt0Oyk, TeneBuzop.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJleMEHTapHbIE
yacTUIlbl. OTKpBITHE
MO3UTPOHA.

MeTtoabl
HaOJII0ICHHS U
perucTpaluu

OJIEMCHTAPHBIX

HoyTtOyk, TeneBuzop.

bubmoreka LIOK
https://m.edsoo.ru/ff0d0e38




yactull. Kpyrisiit
CTOJI

«CDYHI[aMCHTaJIBHLIC




B3aUMOJICHCTBUSI.
EnuncTBo
buzudyeckon

KapTHUHBI MHUPa»

55

Buy 3Bé3mHoro Heoa.
Co3Be3nus, apKue

3BE3/IBI, INIAHETHI, UX
BHIMMOE JIBHKEHUE.

CojyiHeuHast cucremMa

Hoyt0Oyk, TeneBuzop.

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

56

Comnaue. ConHeyHas
AKTUBHOCTH. MICTOUHUK
sHepruu CoJiHIIa U

3BE31

HoyT0yxk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41c97c

S7

3BE3/BI, UX
OCHOBHBIE
XapaKTEPUCTHUKH.
3BE3bI TJIABHOU
IIOCJIEAOBATEIBHOCTH.

Bnytpennee

Hoyt0Oyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41c97c




CTPOCHUE 3BE3I.
CoBpemeHHbIE
MPEJICTABICHUS O
MIPOUCXOKJICHUH U
spoJironuu CoytHIa u

3BE3I

Muteunsiit [lyTe —
Hama ["amakTuka.

Ilonoxeunue u

Hoyr0Oyxk, Tenesn3op.| Bubmoreka [IOK
S8 | nmmkenne Conmua B https://m.eds00.ru/7f41c97¢
lNanakTtuke. ['amakTuku.
YeEpHble AbIpbI B siApax
TaJIaKTUK
59 | Bcenennas. Pazberanue Hoyt6yxk ICL, bubmoreka [IOK

IIPUHTED




rajakTuk. Teopus

bosbmioro B3peiBa.

Pantum.
PenukroBoe https://m.edsoo.ru/7f41c97c
W3JIy4YCHHUE.
MeraranakTuka
Hepermienubie HoytOyk, Tenesusop. | pugnmorexa IOK
60 POOJIEMBI https://m.edsoo.ru/7f41c97c
aCTPOHOMUU
KonrpornbHast pabota HoyTOyk, TeNeBU30D. | Bu6mioreka 1IOK
61 | «DOmeMeHTHI

ACTPOHOMMHU U

acTpopu3uKm»

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

62

O06o0maromnuii ypok.
Ponw ¢pusuku u
aCTPOHOMHHU B
SKOHOMMYECKOM,
TEXHOJIOTMYECKOM,
COLIMAJILHOM U

ATUYECKOH cdepax

Hoyt0yk, TeneBuzop.

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




ACATCIIBHOCTHU YCIIOBCKA

63

Oo6o0maroiuit ypok.
Ponb u mecTo puzuku
U aCTPOHOMUHU B
COBPEMEHHOW HAy4YHOUN

KapTHHE MUpa

Hoyt0Oyk, TeneBuzop.

bu6mmoreka LIOK
https://m.edsoo.ru/7f41c97c

64

O6o06mmaronuii ypox.
Ponb ¢pusnueckon
TEOpHUU B
(dbopMupoBaHUU
IIPEJCTABJICHUN O
(du3nUecKoil KapTUHE

MHupa

HoyT0yk, TeneBuzop.

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




65

O6o0maronmi ypox.
Mecto ¢pusznueckon
KapTHHBI MUPA B
oO1em psny
COBPEMEHHBIX
€CTeCTBEHHO-HAYIHBIX
MPEJICTABICHHUH O

MIPUPOJIC

HoyT0yk, TeneBuzop.

bubmoreka [IOK
https://m.edsoo.ru/7f41c97c

PesepBHbIl ypoOK.

MarsuTHoe 10JI€.

HoyT0yxk, TeneBuzop.

bu6mmoreka LIOK

66
INEKTPOMATHHTHASL https://m.edsoo.ru/7f41c97c
WHTYKITAS
PesepBHBIf ypoK. HoyTOyK, TeneBus30p.| Bu6miorexa 11(0)%4

67 | Ontrka. OCHOBEI

CIIELIMAJIbHOW TEOPHUU

OTHOCHUTCIIbHOCTHU

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

68

PezepHbiit ypok.
KBanToBas ¢usuka.
DIIEMEHTBI

ACTPOHOMMHHU U

Hoyt6yk, TeneBusop.

bubmoreka LIOK
https://m.edsoo.ru/ff0d1784




acTpou3uKu

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

» ®msuka, 10 kmacc/ Mskumies I'.51., byxosues b.b., Corckuii H.H. mox penakmueii [TapdentreBoit H.A.,
AximmonepHoe obmiectBo «M3marensctBo «lIpocBenienue»

» ®usuka, 11 knacc/ Mskuiues ['.J1., byxosues b.b., Hapyrun B.M. nox penakuueit [lapdpentseBoit H.A.,

AxknuonepHoe oouectBo «M3aarenscTBo «lIpocBemenre»

METO/IUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA
®dwuzuka (yrayOoneHHbIi ypoBeHs). Peanuzarnus tpedosanuit ®I'OC cpeanero odriero

oOpa3oBaHus : MeToarueckoe mocodue st yautens / [A. A. Skyra u np.] ; Hayu. penakrop M. B. CemeHoB. —
M.: ®I'BHY «MHCcTUTYT cTpaTteruu pa3Butus oopazoBanus», 2023. — 114 c. : ui.

ISBN 978-5-6049296-1-2

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru/catalog
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