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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro0 ypOBHS Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUU K pe3yJbTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM NporpaMmsl, npencraBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (QenepaibHOl pabodeil MporpaMMbl BOCHUTAHHS U
KOHIIEMIIMK TpernojaBanus ydyeOHoro mpeamera «@Pusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aAUAX Poccuiickou denepanuu, peaTU3YIOLI X OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHue MporpaMMbl MO (U3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOydvaromuxcsi 10-11 kmaccoB mnpu
oOy4eHHH UX (PU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/AESITEIIbHOCTHOTO
noaxona. I[Iporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEeIMETHBIM pe3yJibTaTaM
OoOy4eHHsI, a TAKXE YUYHUTHIBAET HEOOXOJUMOCTh pEATM3aLUU MEXIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMHM IpeameTamu. B Heil
OTIPEIENISIIOTCS OCHOBHBIC €M M3y4eHHs] (PU3UKM Ha YPOBHE CpPETHEro oOIero
o0pa3oBaHusl, IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3UKH: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0230BOM YpOBHE).

[Tporpamma no (pu3uke BKIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca pU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE Pe3yJIbTaThI 110 TOJaM 00y4EHHUS;

e coJiepikaHue yueOHoro npeamera « Ou3ukay» 1o rogam 00y4eHus.

®du3rka Kak Hayka O HamOojee OOHIMX 3aKOHAX NPUPOAbI, BBICTyHas B
KauecTBe y4eOHOTO MpeMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHui 00 okpysxaroriem mupe. IIKoapHBIN Kype PU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI
JexXaT B OCHOBE IIPOILIECCOB M SIBJICHUN, H3yyaeMbIX XHMHUEH, OHOJIOTHEH,
dbuznyeckoir reorpadueid u actpoHoMmueil. lcmonb3oBaHME W AKTHUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
Pa3HOOOpPAa3HBIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, ITOJIy4EHHUS] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMM U JPYTHUX.
N3yyenue (QU3MKM BHOCUT OCHOBHOM BKJaJ B (hOPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa O0ydaroluxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHSTH
HAYYHBI METO] TO3HAHMS [TPH BBIITOJIHEHUN UMH YU€OHBIX HCCIIE0BAHUM.

B ocHoBy kypca ¢u3WKu AJi1 ypOBHS CpeAHEro oO0Iero oOpa3oBaHUs
NOJIOXKEH PpSA HMAEH, KOTOpbIE MOYHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/iesioB (PM3UKH, BKIIOYACT KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEHW MaTepuan Kypca (QU3MKU
oObeAMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus MpesarnosaraeT HCIO0JIb30BaHHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEeM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUCCKUMU TIPOOIEMaMH.

Hoes  npuxnaonou  nanpasnennocmu. Kypc (usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKHX M TEXHOJOTMYECKHUX IPHUIIOKEHUN
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEpKaHMsI, TOCBSIIEHHBIX HSKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBbl C PAa3BUTHEM TEXHHKW U TEXHOJOTUM, a Takke OOCYKIEHUS
po0JIeM paloOHATBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMH DJIEMEHTaAMH Kypca (U3HKH Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCA (U3HUecKue Teopuu ((popMuUpoBaHHE MPEICTABICHUN O
CTPYKTYp€ MocTpoeHus: pusnueckoil Teopuu, poiiv GyHIaMEHTAIbHBIX 3aKOHOB U
INPUHLUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O [MPUPOJAE, TIpaHUIAX
MPUMEHUMOCTH TEOpHM, i1 OIKHCAaHUSl €CTECTBEHHO-HAYyYHbIX SBJICHUN U
IIPOIICCCOB).

CHUCTeMHO-ACATEILHOCTHBIN TOAX0/ B Kypce (PU3UKU peanusyercs Mpexkie
BCErO 3a CUET OpraHU3alliUd IKCICPUMEHTAIBHON JEATeIIbHOCTH 00YyYaro IHUXCS.
Jnst  6a3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOpPHBIX padoT,
KOTOpbIE B mporpamme 1o (usuke oObEIUHEHbI B OOIIMI CIUCOK YYEHUUYECKHUX
IpakTUYeCKux padoT. BeiielieHne B yKa3aHHOM IE€pevHe JIabopaTOpPHBIX padoT,
MPOBOJAMMBIX JUIsI KOHTPOJSL M  OLEHKH, OCYIIECTBIISCTCS YYaCTHUKAMHU
o0pa30BaTeIbHOTO TMpOIECcCa HUCXOJs U3 OCOOCHHOCTEH IUTAHMPOBAaHUA U
ocHameHuss kabwHera (¢u3uku. Ilpm 3TOM oOecreunBaeTCs OBJAJCHUC
OOy4YaroImMUMHUCS YMEHUSIMU TIPOBOJUTH KOCBEHHBIE HM3MEPEHMS, HCCJEIOBaHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonplioe BHUMaHUE YIENSAETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. [lpu 3TOM 1711 pacu€THBIX 3a/lay NPUOPUTETOM SIBJISIIOTCS 3aJadyd C SIBHO
3aIaHHOM (hU3UYECKON MOJIEIIbIO, MO3BOJISIIONIME MPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U WHTETPUPYS 3HAHUS U3
pa3HbIX paszesnoB. [[si KadeCTBEHHBIX 3a/1ay MPUOPHUTETOM SIBIISIOTCS 3a7aHus Ha
oOBbsICHEHHE TPOTEKaHWS (PU3NYECKUX SBJICHUN M TPOIECCOB B OKPYXKaIOIMIEH
KU3HU, TpeOyroume BblOOpa (U3MUECKOW MOJAENU Il CHUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOECTeueHnI0 Yy4eOHOro mporiecca Oa30BBIA YPOBEHb Kypca
(buU3UKK HA ypOBHE CpeAHEro o01ero 0opa3oBaHus JOKEH U3ydaThCs B YCIOBUSAX
pPEeIMETHOrO0 KaOWHeTa (PU3UKK WM B YCJIOBHSIX WHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere (U3MKHU OIKHO OBITH
HeoOxomuMoe JlabopaTopHOE OOOpYIOBAaHWE [JIsi BBIIOJIHCHHS YKa3aHHBIX B
nmporpamMme 1o (PU3MKe YUYEHWYECKUX MPAKTHUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JlemoHCTpaninoHHoe oOopyaoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C
NPUHITUIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH U O00ECIeUYMBACT IIOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe IO (HU3UKE KIFOUEBBIX JIEMOHCTPAIMHA IS
WCCJICOBAHUS  W3Y4YaeMbIX  SBJIEHUH ©  TIPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHME JJIsi YYECHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUAEC TEMAaTUYCCKUX KOMIUIEKTOB M O0OECIIEYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydaromuxcs. TeMaTHYeCKHe KOMILICKTHI
7a00paTOPHOTO OOOPYOBAHMUS JIOJDKHBI OBITH ITOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE ITU(POBBIX JTab0paTOpuil.

OCHOBHBIMM LIEJISIMH U3Y4Y€HUS (PU3UKU B 0011IEM 00pa30BaHUM SIBISIOTCA:

o (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYaIOIIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HUX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYIHOM METO/IE MO3HAHUSI U (HOPMHUPOBAHHUE
MCCJICIOBATEIHLCKOTO OTHOIICHHUS K OKPY KAIOIITNM SBJICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHUS KaK pe3yJIbTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMeHUW OOBSCHATH SIBIEHUS C HCIOJIb30BAHUEM
(bU3MYeCKUX 3HAHUHN M HAYYHBIX JTOKA3aTEIbCTB;

e (opmMupoBaHHE TpeACTaBICHUNH O POy (DU3UKH I PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHre 3Tux 1enei oOecrieunBaeTcs perieHueM CIEIYIONNX 3a7ad B

Iporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus:



e TMpHOOpETEHHE CHUCTEMBbl  3HAHMM 00 o0mmx  puzHUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DIIEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
0o0bscHeHHST (PU3WYECKUX SBICHUW B TPUPOAEC © ISl TPUHATHS
IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM )KU3HH;

e OCBOCHHE CIOCOOOB pEHICHUS Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3allay, MOAPa3yMEBAIOLUIUX CAMOCTOSITEIIbHOE
co3nanue GuU3NUeCcKo MOJENH, aJIeKBATHON yCIIOBUSAM 3aJa4u;

e TMOHWMaHWE (UBUYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHHUYECKHUX
YCTPOUCTB M TEXHOJIOTHYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOIO TUJIAHUPOBAHUS W TPOBENECHUS
(bU3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTannu WH(OpMaIuy,
OTIpe/ieNIeHus JOCTOBEPHOCTH MOyUYEHHOTO PE3yJIbTaTa;

e CO3/JaHME YCIIOBUH AJSI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIero
oOpazoBanus otBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HelEN0), B
11 xknacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (uU3uKe TMepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHJOBAaHHBIM, YUYWUTEIb JI€TAET BBHIOOP
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHAWBUAYAIbHBIX
O0COOEHHOCTEH 00yYarOIIUXCA.



COAEPXXAHME OBYYEHUA
10 KIIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

dusnka — Hayka o npupoje. HayuHele MeTOABI MO3HAHUSA OKPYXKarOLIErO
mupa. Ponp DJKcnepuMeHTa M TEOpHMM B IIPOLECCE IO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortesbl.
dusznueckre 3aKOHbI U TEOpHUU. [ 'paHUIIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Pone u mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4HOH KapTHUHBI
MUpa, B IPAKTUYECKON IE€ATETbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBple M UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUKCHMSI.
Cucrema orcuéra. Tpaekropus.

[lepemetienrie, CKOpoCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHUE MaTepuaIbHOM TOYKH, WX MPOCKIMM HAa OCH CHUCTEMbI KOOPAHUHAT.
CliokeHue nepeMeNIeHUM U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsIMOJIMHEWHOe aBmxkeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUs, MNYyTH U MepeMelIeHUs
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHne CBOOOTHOTO TaICHHMS.

KpuBonuHenHoe  aBvKeHuE. [IBUKeHHE  MaTEpUAIIBHOM  TOYKM 10
OKPY>KHOCTHU C IMOCTOSTHHOM 110 MOJIYJIF0 CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JJUHEHHAS
ckopocTh. [lepuon u yacrora obpaienus. LleHTpocTpeMUTEILHOE YCKOPEHHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIUIOMETP,
JIBH>)KECHUE CHAPSJ0B, LIEITHBIE U PEMEHHBIE TIEpEIaUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBYKCHUSL.

[IpeoOpazoBaHue NBMXKEHUM C UCIIOIB30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€ U B pa3pesKeHHOM IIPOCTPAHCTRE.

HabGmronenne aBuKeHUs Tena, OPOIIEHHOTO IMOJA YIVIOM K TOPH30HTY U
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Hanpagienue ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3ydeHre HEpaBHOMEPHOTO JIBUKEHUS C LENBbI0 ONPENEIICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKIY MYTSIMH, OPOWIECHHBIMH TEJIOM 3a
MOCJICIOBATEbHBIE PAaBHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUA AapUKa B BA3KOU KUJKOCTH.

N3yuenue ABUXEHUS Telia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ippununn  otHOocutenbHOCTH  ['aymmued.  Ilepseii  3axkoH  Hprorona.
NHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUIs. MaTEpUAIIbHOM TOUKHU. Tpernil 3akoH HproTOHA 1J1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtsaroreHud. Cuma Tspkectd. IlepBas kocMmuveckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoJabxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIbXKEHUS U cuiia TpeHus nokosd. Koaddunment tpenus.
Cuna COnpOTUBIICHUS TIPU IBUKEHUM TEJa B )KUIKOCTU WIIH rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cHJIBl OTHOCUTENIBHO OcHu BpauieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MOJIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuuM.

CpaBHEeHME MACC B3aUMOJIEUCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepeHnne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTts. Bec tena nmpu yCKOpEHHOM NOABEME U MTAJCHUMU.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUCHUS U CKOJIbKEHHS.

VYcioBust paBHOBeCUS TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nabopamopmsvie pabomul

N3yuyenue nBmkeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTUA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux aAchopMaIiu.

HccnenoBanne yclaoBUM pPaBHOBECHUS TBEPAOrO TeNa, HMMEIOMIETO0 OCh
BpALCHUS.

Tema 3. 3aKkonbl coOXpaneHusn 6 mexaHuke

NmMnynbc MaTtepuanbHOM TOYKM (Telia), CUCTEMBbl MaTE€pPUATbHBIX TOYEK.
NmMnynbe cuibl U W3MEHEHHE HMIIyJibca Tejla. 3aKOH COXPAHEHHs] HMMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJTBI.

Kunernueckass sHeprusi MaTepualibHOM Touku. Teopema 00 W3MEHEHUH
KMHETHYECKOWU SHEPTHM.

[ToTeHuuanbHas SHEPrusl. [ToTreHunanbHas SHEPIus YIpYro
nedhopMUpoBaHHON  TpykuHbl.  [loTeHIManbHas  SHEpPrus  Teia  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loTeHuuanbHple W HENOTEHIMaIbHble  cwibl.  CBsi3b  pabOTHI
HEMOTECHIUAIBHBIX CHJI C M3MEHEHUEM MEXAHUYECKOW SHEPTUM CUCTEMBI TEIl.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa mOTeHIIMATBLHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI ¢ U3MEHEHUEM MEXaHUYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'yTa.

Paznen 3. MoJsekyasipHas pU3NKa U TEPMOJAUHAMHUKA

Tema 1. Ocro8bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW T€OPHUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. [Auddysus. Xapakrep ABMKEHUS U
B3aMMOJICMCTBUS YaCTHUI] BemecTBa. Mopaenn CTpOo€HUs Ta30B, KUIKOCTEH U
TBEPJIBIX TE U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3zMmepbl Mojieky1. KonudecTBo BemectBa. [loctosiHaass ABoraspo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkamna temmneparyp
Lenncus.



Mognens  upeanmbHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJCAIbHOTO raza. AOCONIOTHas TeMmIepaTrypa Kak mepa
CpeoHEW KWHETHMYECKOW HSHEPruH TEIUIOBOTO MABWKEHUsA dYactull rasza. [llkana
temneparyp KenpBuna. I'azoBbie 3akoHbl. YpaBHeHHEe MennaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHWE HW3O0MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIONINE JTUCKPETHOE CTPOCHHUE BemiecTBa, GdoTorpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneiThl 10 TUDPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CyLIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTIOCTpUpYIOLIas TPUPOIY AaBIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHUS HUICAIBHOTIO rasa,
M30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

OrnpeneneHue Macchbl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHIA
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy IMapaMEeTPaMH COCTOSIHUS pa3p €KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmoanHamuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U c1ioco0Obl e€ n3meHeHusi. KonnyecTBo Terorsl u padorta. BHyTpennss
SHEpPrus  OAHOATOMHOIO  HJACaJbHOrO  raza. Buael  Temionepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUA, U3JIyUYCHHUE. Y ACIbHAS TEIJIIOEMKOCTh BEIIECTBA.
Kosim4ecTBoO T€mOTHI MpU TEIIonepeaaye.

[Tonsitue 06 amuabatHOoM mporiecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mepBOro 3aKoHa TEPMOAMHAMUKM K wu3omporieccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmonuHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamwmHbl.  [IpyHOMOBI ~ JEWMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sSHepruM B TEIUIOBBIX MamuHax. Koadduiment nonesnoro
nericTBus TerutoBord MammHbl. [lukn KapHo m ero ko3 @HIIMEHT IMOJIE3HOTO
JEUCTBUA. DKOJIOTMYECKHUE MPOOIEMbI TEIIOIHEPTETUKH.



TexHuyeckre yCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHMsl, ObITOBON XOJOAWILHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEW »HEPruu Tejla MpPU COBEPUICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEMCTBHEM CXKaTOro BO3JyXa, HarpeBanue >pupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

M3MeHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) Tella MPU TEIJIonepeaaye.

OnplT MO aauMabaTHOMY paCHIMPEHHUIO BO3IyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHUsl, p€aKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol

N3mepenue yaenbHON TEIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u KoHjeHcauus. Mcnapenue u kuneHue. AOCOMOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3ayxa. HacwlllleHHBI map. YaelbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIKS CBONCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBineHue wu
KpUcTaJIM3anus. Y ieiabHas TerioTa miasjienus. Cyoaumanus.

VYpaBHeHUE TEIIOBOTO OajiaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUS COBPEMEHHBIX MAaTE€pHUajoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBONCTBa HACBILICHHBIX MAPOB.

Kunenue npy moHWKEHHOM JIaBJICHUHU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmnroieHrie HarpeBaHus U MJIABJICHUS] KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpuCTasuioB.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mMepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auusi TeJd. OJEKTpUYecKuid 3apsan. [IBa Bula 5>IEKTPUUYECKUX
3apsanoB. [IpOBOAHUMKHK, AMAIEKTPUKH M TOJIYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsijia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKAN 3apsIl.
Onextpuueckoe mnone. Hanpsok€HHOCTh  3yiekTpuuyeckoro mnois.  IIpuHnmn



CYNEPIIO3ULUNA SJIEKTPUYECKHUX MOoJei. JIMHUM HanmpsKEHHOCTU 3JIEKTPUYECKOTO
OJIAL.

Pabora cum  anektpocrarmueckoro  mons.  [lorenmman.  PasHoCTh
NOTEHUUAJIOB. [IpOBOAHUKM U AMDIIEKTPUKH B JJIEKTPOCTATUYECKOM IOJIE.
Jwvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpUOOpOB,
KOH/JICHCATOpP, KOMUPOBAJIbHBIN aNnapar, CTPyHHbIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLNMN IEUCTBUSA dIIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOHUKH B 3JIEKTPOCTATHUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIIEKTPUKY B IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOLIAIN
IUIACTHH, PACCTOSIHUS MEXILY HUMHU U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEH CATOpa.

Tema 2. Ilocmoannstii 31exkmpuveckuit mox. Toku é pa3nuunvlx cpeoax

ONEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTossHHBIN TOK.

Hanpsxenune. 3akon OMa Ju1s y4acTKa LEIH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE COINPOTHBICHHE BELIECTBA.
[TocnenoBarenpHOE, NApAJLIENBHOE, CMELIAHHOE COEAMHEHUE IIPOBOJIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHoCTh
AIIEKTPUYECKOrO TOKA.

DNEeKTpOABMKYIAsL CUJa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akoH Oma i1 oJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIKaHUE.

ONEeKTpoHHAas  NPOBOAMMOCTD  TBEPABIX  METALIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosynTpOBOHUKH. CoOcTtBeHHass W TpUMecHas IIPOBOJUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpaXx M  pacIUlaBax  SJIEKTPOJIMTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUUALINS. DIEKTPOIU3.



DNeKTpuuecKkuii TOK B Ta3ax. CamMOCTOSTeNbHBIM M HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [lnazma.

TexHuyeckre yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMeETp,
BOJITMETP, pEOCTAaT, HCTOYHUKM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HaPSDKCHMSL.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAH MONIEPEYHOrO CEUEHUS U MaTepHuaa.

CMelaHHOE COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wn3MepeHHne DIEKTPOIABWXKYIUEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOJIUTOB.

M ckpoBoii pa3psia 1 MPOBOAMMOCTB BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1adopamophvle pabomol

N3yyeHue CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

W3mepeHne 37eKTpOABMKYILIEH CHUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 Kiacce OCyLIeCTBIISIETCS C
y4€TOM COAEpPKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMu MaTe€MaTHKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUU.

Meoicnpeomemnvle nonusimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, Hay4dHbI (hakT, rumnoresa, (usnueckas BEJIMYMHA, 3aKOH,
TeOpHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YpaBHEHMM, JHHEHas QyHKOuS,
napabona, rurnepOosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIHHU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOM ETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCH KOOPJAUHAT, CJI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEaun, TEINIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAss IUCCOLMALNS,
rajibBaHHKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YYET TpPEHUS B TEXHUKE, MOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIrO
cropaHusi, napoBas TypOHWHa, OBITOBOW XOJIOJAWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHHUsSI COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCIE HAHOMATEpPHUAJOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBI IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuOopHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TATFBAHUKA.

11 KIJACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuUTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM HMHAYKUuU. lIpuHuun cynepno3unnu
MAarHuTHBIX TOJeH. JIMHMM MarHuTHOM MHAyKIMW. KapTuHa JIMHUN MarHUTHOU
WHIYKIHH MOJIS MIOCTOSIHHBIX MarHUTOB.

MarHuTtHoe 10JIE TPOBOJHMKA C TOKOM. KapTuHa JMHHUM WHIYKIUU
MAarHuTHOTO TOJIA AJMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJHMKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzauMone icTere nNpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ MoayJib M HanpaBjeHue. JBUKeHUE 3apsSsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenua.

SBneHue HnekTpoMarHUTHOM WHAYKIMH. [lOTOK BekTOpa MarHUTHOM
WHIYKIMU. OJIEKTPOIABHXKYINAsA CWIA HWHAYKUAHW. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe mosie. OIEKTPOABWKYLIAs CWia WHIAYKLIHH B
IIPOBOJHMKE, IBUKYLIEMCS IOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUMHU. OJEKTPOJABWXKYIAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckre YCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHL], UHyKIHOHHAs [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIvHMM UHAYKIMU MarHATHOTO TTOJIS.

B3anmoneiicTBrue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMATHUTHOW UHTYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILEH CHJIbI MHAYKIUNA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiieHME CAaMOMH Y KIIUH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3yudeHre MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanne AeMCTBUS MOCTOSIHHOIO MAarHUTa Ha paMKY C TOKOM.

HccnenoBanne sSBICHUS IEKTPOMArHUTHON UHYKIIUU.

Pasznen 5. KosieOanusi v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenbHas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue kosnebanus. [lepuon, wacrora, amrumutyaa u ¢asza KojeOaHUM.
[IpyXvHHBIM MassTHUK. MaremMaTUYEeCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHeprun Mpu TApMOHUIECKUX KOJICOAHUSX.

KonebarenbHbiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHHUUYECKUMU W
JIEKTPOMarHUTHeIMH KoJjeOanusimu. ®Popmyna Tomcona. 3aKoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBieHne o 3aTyXaroumx KojaeOaHusx. BoIHYy)AeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHyK/I€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS.

[lepemennsblii TOK. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JICMCTBYIOIEE 3HAYEHHE CHIIBI TOKa H
HaIpsHKEHHUS.

Tpanchopmarop. IIpousBoACTBO, Mepeaadya U MOTPEOSICHUE IIEKTPUUECKON
AHEPIruM. IJKOJIOTMYECKUE PUCKU MPHU MPOU3BOJCTBE MEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: DIIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTebHOW CHUCTEMBbl (MPYXUHHBIA WU
MaTeMaTUYECKUI MasTHHK).



Hab6mronenue 3aTyxaromux KojieOaHu.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOaHHIA.

Habmronenue pezonaunca.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSKEHUST OT BPEMEHH) IS
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu moOCIEeNOBATEIbBHOM COCIMHEHUH PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOJA MANIBIX KOJIEOAHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHne MNEPEMEHHOTO TOKA B LENM U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexannueckrue BOJIHBI, yClIOBUsS pacnpoctpaneHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHa BOJHBI. llomepedyHble W MPOAOJBHBIE BOJIHEI.
Wurtepdepentus u nudpakiius MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3MYyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bektopos E, B, V B anexkrpomarauutHoii BosnHe. CBoiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJISIpU3alus, Tudpakims,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IpuMeHeHHe 31eKTPOMAarH UTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMIIBI PAIXOCBSA3U U TENEBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyeckre yCTpOWCTBA MU NPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTpPa3ByKOBas JMArHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TeaedoH, CBU-nieys.

Llemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE TIOTIEPEYHBIX U MPOAOTBHBIX BOJH.

Konebmromeecs Te0 Kak MCTOYHUK 3BYKA.

HaGmronenre otpaxxeHus U MpesIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenue nntepdepeHiinu u 1uppakiuu MeXaHuueCKuX BOJIH.

3BYKOBOI pe30HAHC.

HabGmronenune cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJIONH U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUe,
pEJIOMJICHUE, TTOJSApU3aIus, UPPaKIUs, THTEPPEPEHITHS.

Tema 3. Onmuxa

['eomeTpruueckas ontuka. IIpsMonnHEiHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenue n3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MTPEIOMIICHUS CBEeTa. AOCOIOTHBIN MTOKa3aTellb
npeiaomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojl MOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CrnoxxHbIi coctaB Oenoro cBeta. L[Ber.

ColOuparomiie U pacceuBarouue JuH3bL. ToHkas JsnH3a. DOKycHOE
paccTosTHUE W ONTHYECKash cujlia TOHKOM auH3bl. [locTpoeHune u3zo0pakeHUd B
coOMparoluX M pacceuBaronux JuH3ax. GopMmysa TOHKOW JIMH3BL. Y BEJIMYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas ontuka. WuTtepdepenuust cBera. KorepeHTHbIE HCTOUHMKHU.
YcnoBusi HaOmoeHWs MaKCUMYMOB W MHUHUMYMOB B HMHTEp(EpPEHIIMOHHO I
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakuvonHas pemerka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MAaKCUMYMOB MpH MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIMOHHYIO PEIIETKY.

[Tonmsspuszanus ceera.

TexHuyeckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TU(PpaKMOHHAS peIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE pPAcIpOCTPAHEHUE, OTPAXKEHUE W IPEIOMIICHHE CBETA.
OnTuueckue npuOopskI.

[TonHOE BHYyTpeHHEE OTpakeHHe. MoJiesb CBETOBOIA.

HccnenoBanue CBOMCTB M300pa)KEHUM B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKomna.

HabGmonenne naTepdepeHIm CBeTa.

HaGmronenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ HOMOIIbIO IPU3MBI.

[ToydyeHue ciekTpa ¢ mMOMOIIBIO AUPPAKITMOHHON PEIIETKY.

Habmronenue monsipusaiuuy CBeTa.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomol



N3mepeHnue nokazaresns npeaoMiIeHus CTeKa.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cienaJIbHONM TEOPUU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTH  KJIacCMYECKOM  mexaHuku.  [loctymartsl
CHEUHUAIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETA B BAKyyMe€, IPUHIIMI OTHOCUTEJIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

OHeprusi U UMITYJIbC PEJIATUBUCTCKOM YaCTULIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKON YaCTULbI. DHEPTHS
MTOKOS.

Pasznen 7. KBanroBas pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. ®opmyna [1nanka cBs3u sHEpTUH POTOHA C €r0 YACTOTONU. DHEPrusi
Y UMITYJIbC (POTOHA.

OTtkpoiTue u uccneaoanue Gorordpdexra. OnwiTel A. I'. CToseToBa. 3aKOHBI
dotorpdexra. YpaBuenue DinmTertHa anga dortodrddexra. «KpacHas rpaHuiiay
dboTtoaddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTOMaTUMK, COJTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHEro (GoTodddexra.

CBeroaunon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHuio o -4acTHII.
[lmanerapnas mogmens aroma. Iloctymatel bopa. M3nydeHwe u MNOTIIOLICHUE
(GOTOHOB TpU MEpexojie aToMa C OJIHOTO YPOBHS SHEPrUud Ha Apyrou. Bumwl
criekTpoB. CHEKTp ypOBHEN SHEPTUU aToMa BOJOPOA.

BonnoBelie cBoiicTBa yactuu. Bonnsl ne bpoiis. KoprycKynsipHO-BOJIHOBOR
JyaJTu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHuueckne yYCTPOWCTBA M NPAKTUYECKOE INPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenue JJIMHBI BOJIHBI JIa3epa.
Hab6mronenue nmHelyaThIX CIEKTPOB U3TYUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol
Habnronenue nuHeyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
paaunoaktuBHOCTH.  OmbiTel  Pesepdopma 1o  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nydyenus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BnusiHME pag0aKTUBHOCTH HA KHUBBIE OPraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hykionnas mopens snpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnan. ODNEKTPOHHBIM U MO3UTPOHHBIM Oerta-pacnaa. I'amma-
U3JIly4yeHue. 3aKOH PaJuOoaKTUBHOTO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekT maccsl sapa.
SAnepHble peakiuu. [leneHue u CUHTE3 SAep.
Anepnwiii peaktop. TepmosiepHbiii cuHTe3. IIpobOiieMbl M TEpPCIIEKTHBBI
AJIEPHON DHEPTETUKNA. DKOJIOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.
DnieMeHTapHble YacTULbl. OTKPBITHE IMO3UTPOHA.
MeTob1 Ha0JIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hpr3ndeckoil KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: NO3UMETp, Kamepa
BuiibcoHa, siiepHblil peakTop, aToMHas Oomoa.
Llemoncmpayuu
Cu€T4YMK MOHU3UPYIOIINX YACTHII.
Yyenuueckuii axcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpeKkoB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Paznen 8. JiaemMeHTHI aCTPOHOMUM U AcTPOGU3MKHN

DTarnbl pa3BUTHS acCTpoHOMUU. [IpuKkiIafHOE U MUPOBO33PEHUECKOE 3HAUYCHHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUe 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHKEHHE.

ComHeuHast cucreMa.

Comnnne. ConHewyHass akTUBHOCTh. McTounuk sHeprum CoyiHIITA M 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[narpamMma «CHEKTpajbHBIA KJacc —
CBETUMOCTB». 3BE31bI TJIABHOM MOCJIEIOBATEIFHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIaBHOM I10CIIE€IOBAaTEILHOCTH. BHYTpeHHEE CTpoeHUE



3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Bosionuu ConHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Mnineunstii Ilyte — Hama T'anaktuka. [lonoxenue u neukenue ConHia B
INanaktuke. Tunel raakTuk. PaguoranakTuku U kBa3apbl. YEpHbIE IBIPBI B AIpax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe usiydyenue.

Macmradnas ctpyktypa Beenennoit. MerarainakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue nabooenus

HaOnronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUI JJIsl OTPE/IeTICHUs MOJI0KEHU HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3IBI.

Habmronenus B Teneckon JlyHsl, muranet, Mieunoro Ilytu.

O0o01mammiee NOBTOPEHUE

Ponp ¢Qusuku u acTpoOHOMUHM B HSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU cepax AesATEeNbHOCTH YeJIOBEKa, POib U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTHHE MUpPA, POJIb (PU3NYECKON Teopun
B (GOpPMHpPOBAHMU TIPEJCTaBIECHUNA O (U3HUECKOW KapTUHE MHUpPA, MECTO
(¢bu3nYecKol KapTUHBI MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIECHUAN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kitacce ocymiecTBIsETCS €
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHd MaTEMaTHKHU,
OHOJOruu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meowcnpeomemnvle nousimusi, CBI3aHHBIE C U3YUYEHHEM METOJOB HAYyYHOIO
MO3HAHUWA: SIBJICHUE, HAay4HbIH (akT, rumnores3a, (u3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HaAOIIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, H3MEPEHUE.

Mamemamuka: peUIEHHE CHCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M HMX IMPOEKIMM HA OCU KOOPJHMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (DYHKIMM, TPU3HAKK TOJ00USI TPEYTrOJbHUKOB,
OTIpeJICIICHHE TIIOMIAIN TUIOCKHUX (hUryp u oobémMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW MpUpPOJE, KojeOaTeabHbIe
JIBVKEHUS B KUBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAUIMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHau3.



l'eocpagpua: wmarHuTHbIE TOJIOCA 3€MIIM, 3aJI€KH MATrHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICCHUI.

Texnonoeua: JVMHUM DJIEKTpOIEpenad, TIE€HEepaTop IEePeMEHHOro TOKa,
ANIEKTPOABHUraTeNb, MHAYKIMOHHAS TI€4Yb, paaap, pPaAHONpUEMHHK, TEJIEBH30D,
anteHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapaT, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA NPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpemMera «Du3uMKa» Ha ypOBHE CPEAHETO OOIIETro
oOpazoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTH JOCTHXKEHHUE CIIETYOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeameTa « PUu3nkay JOKHBI
OTpakaTb TOTOBHOCTh U CIHOCOOHOCTh OOYYAaOUIMXCS PYKOBOJCTBOBATHCA
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEN JWYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTUBHBIX BHYTPEHHUX  YOEKJEHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIBITA U OIbITA JEATEIBHOCTA B IPOLIECCE PEAIU3ALUU OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xx1aHCKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKU 00YyUAIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OPUHATHE  TPAAMIIMOHHBIX  OOIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX TPaXKAaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYIIPaBIICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTaPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPUMOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILICHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTUXEHUIM
POCCUNCKUX YUEHBIX B 00JIaCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESITEIIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIajJa B MOCTPOCHHUE YCTOMUMBOTO OYIyIIIEro;

4) 3CTETHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl 3CTETUKY HayYHOI'O TBOPYECTBA,
npucyIero (Gu3n4ecKoi Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM NpoPecCHOHATBHON NEATEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKON U TEXHUKON, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccruu U peann3oBbIBATh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIACTH
(Gbu3MKYN Ha TPOTSHKEHUU BCEH KU3HH;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYPBl, OCO3HaHHME TIJI00aTbHOIO
XapakTepa dKOJIOIMUECKUX MpoOem;

IUIAHUPOBAHUE U OCYILECTBIICHUE JCIUCTBUI B OKPYIKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA,

paclIMpeHue OMNbITa ACATEIBHOCTH JKOJOTUYECKOW HAIIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHHUs  (QU3MKM  OCYUIECTBIIATh  MPOEKTHYHO W MCCIEA0BATENIbCKYIO
NEeATEIbHOCTh HHJIMBHUIyaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA
ba3oBble jornueckue 1ecTBUA:
CaMOCTOSTENIbHO  (OpMYJIMPOBaTH M aKTyalIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU JCATEIbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISBIIATH  3aKOHOMEPHOCTM M IIPOTMBOPEYHMS B  PacCMaTpUBAEMBbIX
(bU3UYECKUX SABJICHUSX;
pa3pabaThiBaTh IUIAaH PEIICHUS TPOOJIEMBbl C YU4ETOM aHajanu3a HMEIOUTUXCS
MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUM JAEATEIbHOCTH;
KOODAVMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaresibCKue eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEHN, KIFOYEBBIMU MOHATUSIMU U METOJAMH
bu3nUecKol HayKu;



BJIa/IeTh HaBBIKAMH y4eOHO-MCCIIEI0BATENbCKON U MPOCKTHON EATEIbHOCTH
B 0071aCTH (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHCKY
METOJIOB peUIeHHs 3a/7a4y (U3NYECKOTO COACPNKAHUS, MPUMEHEHHUIO Pa3IUUYHbBIX
METO/I0B MTO3HAHUS;

BIAJCTh BHUAAMH JCSATEIBHOCTH TIO TOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTali, NpeoOpa3oBaHUI0O M TNPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPU CO3AaHUU yUEOHBIX MMPOEKTOB B 007acTH (PU3NKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HAaXOJIUTh apryMEHTbl IJisi J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEIICHHUA 3aJaydl  pe3yibTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh M3MEHEHHE B HOBBIX
YCIJIOBHUSIX;

CTaBUTb M (HOpMyJIUpOBaTH COOCTBEHHBIE 3aJayd B 0Opa30BaTEILHOM
JIESITEIbHOCTH, B TOM YHCIIE TIPY U3YYEeHUU (QUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

yMEThb TIEPEHOCHTHh 3HAHUS 1O (U3HKE B TMPAKTHUECKYI0 00JIacTh
KU3ZHEIEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBHIE HJIEH, IPEAJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

Pabora c ungopmanmeii:

BJIAJICTh HABBIKAMU TMOJy4YeHUs WHOOpPMAIMK (PU3NYECKOTO COJIEPKaHUS M3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBISATh IMOWCK, aHAJU3,
CHUCTEMAaTH3alUI0 M WHTEPIPETAlNi0 MHPOPMAIMN DPA3NIUYHBIX BUIOB U (HopM
NIPECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh  CpeACTBa MHGOPMAIMOHHBIX W KOMMYHHKallMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3aad ¢ coONroJieHneM TpeOOBaHUM HJProHOMUKH, TEXHHKUH OE€30MacHOCTH,
TUTHUEHBI, PECypcOCOEpEeKeHHs, TMPABOBBIX M  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpkKaHHUs B pa3IMYHBIX (QopmaTax c
y4€TOM Ha3zHAYCHHUS HHPOPMAIUH U IEJIEBON ayIUTOPUH, BEIOUpas ONTUMAIbHYIO
dbopMy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMmyHMKAaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:
OCYIIECTBIIATH OOIIEHNE Ha YPOKaX (PU3UKH M BO BHEYPOUHOH IESITEIHHOCTH;
pacmo3HaBaTh NPEINOCBUIKM  KOH(MIWKTHBIX CHUTyalldd W CMsT4aTh
KOH(DIIUKTHI;



pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHMS C HCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON M WHIMBHIyaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUN C Y4YETOM O0OIIMX
WHTEPECOB M BO3MOYKHOCTEMN Ka)A0ro YieHa KOJIJIEKTHUBA;

OPUHUMATh LM  COBMECTHOW  JESATENBHOCTH, OPraHW30BBIBaTh U
KOOPAMHUPOBATh JIEHCTBUS O €€ JOCTHXKEHHUIO: COCTABJIATh IUIAH JEHCTBHIA,
pacnpenenarb poyid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHAbl B
OOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTh HOBBIE IPOEKTHI, OLIEHMBATh MJEU C T[O3ULHUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKONW 3HAYMMOCTH;

OCYLIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJICEHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBJIATh MO3HABATENBHYIO JEATEIBHOCTh B 00JIaCTH
GU3UKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PEIICHUS PAaCUETHBIX W Ka4eCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEINOUTEHU;

Jenatb OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIIMA B 00JacTU
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJa/JeTh  HABbIKAMU  TIO3HABATENbHOM  pe(JeKcud Kak  OCO3HAHUA
COBEPIIAEMBIX JEHCTBUA M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJbTATOB U
OCHOBAHHUI;

UCII0JIb30BaTh MPUEMBI peIIeKCUH AJI1 OUEHKH CUTYalluH, BHIOOpAa BEPHOIO
pelieHus;



yMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO0 MX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTHI JPYTUX TMPU aHAINU3E pe3yIbTaToB
NeSTEIIbHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3e pPe3yJbTaToOB
NEeSATETbHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO JIPYTUX HA OLTHOKH.

B mpomecce mocTmkeHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI
no ¢Gu3uKe A YPOBHA CpeaHero oOmero oOpa3oBaHusi y OOyYarommxcs
COBEpPIIICHCTBYETCS HYMOLIMOHAIIBHBIH WHTEIJICKT, Ipenoiararonmn
c(OPMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHWI€, BUJICTh HAIPABICHHS Pa3BUTHSI COOCTBEHHON SMOIMOHATBHON cepsl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HMOIMOHAILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO 1eJIU U
yCrexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh WCXONS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBIEHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mnpeaMmeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEATEIbHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YUYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepualibHasl TOYKa, MHEpIMaIbHas CUCTeMa OTCUYETa, aDCOMOTHO TBEPOE TEJIO,
WJICaTbHBIN Ta3, MOJAEIA CTPOCHUS Ta30B, KUJIKOCTEM U TBEPIABIX TEI, TOUECYHBIN
AIIEKTPUUYECKUH 3aps]l TIPU pelieHuU (U3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHUE SBJICHHS (IIPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHHMS BELIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHUE, CBOOOJHOE TMajeHue TeJ, ABUKEHUE IO OKPY)KHOCTH, WHEPIHS,
B3anMojelicTBre Tei, nuddys3us, OpOyHOBCKOE TBIKEHUE, CTPOCHHE KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ NPU HarpeBaHUU (OXJIAXKIACHHH ), TEIIJIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCAlLWS, IUIABICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cCoCylle, CBsI3b MEXJy [apaMeTpaMH COCTOSIHMSI Ta3a B H30Ipolleccax,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3apSI0B;

OMHCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Yys (U3HUYECKUE BEIUYMHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTCHIMaIbHasl YHEPrus, MeXaHU4ecKast
paboTa, MEXaHMYeCKas MOIIHOCTh, IpPU OINHUCAHUM NPABUIBHO TPAKTOBATH
bu3MYecKuil CMBICT HCHOJB3YEMbIX BEIIMYMH, MX OOO3HAUEHUS U €IUHMIIbI,
HAXOJUTh (OPMYJIbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYyTUMU
BEJINYMHAMU;

ONUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOICTBA TEJ W TEIUIOBHIC SIBJICHMUS,
UCINOJB3Yys (DU3MYECKHE BEJIMYUHBL JIaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTI'0 JBMXKEHUS MOJIEKYJ, CPEOHEKBaapaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, paboTta rasa,
KO3(PPUIMEHT TMOJE3HOr0 JAEUCTBUS TEIUIOBOIO JIBUTATelNisd; IPU OMNUCAHUU
NPaBWIbHO TPAaKTOBATh (PU3UYECKUM CMBICI HUCIIOIb3YEMbIX BEJIUYUH, HX
00O3HAaYEHUsI W CAWHUIBI, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIIUE JIAHHYIO
(pU3NUECKYIO BEJIMUUHY C APYTUMU BEIUUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUYECKUE CBOKMCTBA BEILIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCIOJIb3YSl (DU3UUYECKUE BEJIMYUHBI: AJICKTPUUECKUN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTH MOJIs, TOTEHIIMAJ, PAa3HOCTh MOTECHIUAJIOB,;
Opy ONHUCAHUM TPABWIBHO TPAKTOBaTh (HU3MUYECKUH CMBICT HCIOIb3YEMbIX
BEITUYMH, UX OOO3HAYEHUS U EIUHUIIBI;, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIMUUHY C IPYTUMH BEIUUMHAMU;

aHAJIM3UPOBATh (PM3UYECKUE MPOIECCHl U SIBJICHUS, UCIOIL3Ys (PU3NUECcKue
3aKOHBI U MPUHLUINBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akoust HetoToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOW »SHEpPruu, 3aKOH COXPAaHEHHS HMITYJIbCa,
MPUHLHUI CYNEPIO3UIUN CHJI, MPUHIUI PABHONpPABHUS WHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJIIPHO-KMHETHYECKYIO0 TEOPUIO CTPOCHMS BEIIECTBa, Ta30BbIC
3aKOHBI, CBSI3b CPeAHEH KMHETUYECKOU SHEPIUU TEIJIOBOTO JBMXKEHUS MOJIEKYI C
a0COJIIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS MX 0€30MacCHOr0 HCIOIb30BaHUS B
MMOBCEHEBHOM JKU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI 10 UCCIENOBAHUIO (DU3UUYECKUX SIBIICHUU H
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBath mpobieMy/3amady U THUNOTE3y YYEOHOrOo OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYJOBaHMS, MPOBOIAUTH OMBIT WU
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIISITh MPSIMbIe U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
TOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO M3MEPEHMS] U HCIOJIb30BAaTh H3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHNN;

UCCIIEJIOBAaTh  3aBUCHUMOCTH  MEXIy (U3MYECKMMHM  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNbTATHl TMOJYYECHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIUYUH B
BUJIE TAOJIUL U TpaUKOB, 1€JaTh BEIBOBI IO pe3yjbTaTaM HCCIIEIOBAHUS;

cobrofaTh npaBuia 0e30MacHOTO Tpyja MpPU MPOBEACHUU HCCIEAOBaHUN B
pamMKax ydeOHOTrO »HKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKOM U MIPOEKTHOU
NESATEIbHOCTH C HCIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB M JIa0OPAaTOPHOTO
000pyI0BaHMS;

pemarb pacy€éTHbIE 3aJaud C SBHO 3aJaHHOW (PU3NYECKOH MOJENBIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a1a4n
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pellleHusl, MPOBOAUTh PacdyEéThl U OLEHUBATh PEAIBLHOCTH
MOJIy4YEHHOTO 3HaueHUs (PU3NYECKOMN BEIMUUHBI;

pelIaTh KaueCTBEHHBIC 33/1a4: BEICTPAUBATh JIOTHUECKH HETIPOTHUBOPEUHBYIO
LEMOYKY PACCYX ACHUI € ONOpOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3nYecKue SABICHUS,

UCIOJb30BaTh  IpPU  PEUIeHMM  Y4eOHbIX  33Ja4y  COBPEMEHHBIE
UH(GOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYpUPOBAHUSA, HHTEPIIPETAINN
Y TIPE/ICTaBIICHUs Y4eOHOM M HAy4YHO-TOMYJSIPHOW MH(pOpMaLUU, NOJTYyYEHHOU U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTy4YaeMyto HH()OPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOUIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETHUUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecrieyeHust 0€30MacHOCTH IpU 00palleHuy ¢ TpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3J0OPOBBS U COOIOACHHUSI HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPELIE;



paboTaTh B TpyINIe C BBINOJHEHUEM Pa3UYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, PAUOHAIBHO PACHPENENATh OOA3aHHOCTU H
MJIAHUPOBATH JICSTEILHOCTh B HECTAHIAPTHBIX CUTYalUSIX, aJICKBATHO OIICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMOil IPOOIEMBI.

K koniy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUYAFOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TPUMEpPAX POJb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPa, B Pa3BUTHH COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOU JEATEIIBHOCTH JIIOJCH, IEIOCTHOCTh M €IUHCTBO
(bu3nYecKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HU3YUYCHHBIX (PU3MUECKUX MOJIETICH:
TOYEUHBIN ANEKTPUUECKUH 3apsij, Tyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sJIepHas
MOJIEIb aTOMa, HYKJIIOHHAs MOJEJIb aTOMHOTO siapa MpU PEIieHUuU (U3UISCKUX
3a/1ay;

pacro3HaBath (PU3UYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKHI U KBAHTOBON (PM3UKHU: 3JIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ICMCTBHUS TOKa, B3aMMOJCHCTBHE
MarHuToOB, JJICKTPOMAarHUTHAasT WHAYKIMSA, JCHCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsjl, SJIEKTPOMAarHUTHBIC KOJICOAHUS H
BOJIHBI, MPSIMOJIMHEMHOE pPAaCOpOCTPAHEHHE CBETa, OTPaKCHHUE, IPEJIOMIICHUE,
untepdepennus, audpakuuss U HOJIIpU3ALMS  CBETa, JUCIEpPCUs CBeETa,
dbotoanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE NaBlICHHE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aTromMa BOAOPOJIa, €CTECTBEHHAass M HCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

OTNUCHIBATh M3YUYCHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKUE,  DJICKTPUUYECKYID  MPOBOJUMOCTh  Pa3JIMYHBIX  Cpel) W
AIICKTPOMArHUTHBIE SIBJCHUS (TIPOIECCHI), HUCIONB3Yys (DU3NYECKUE BEITUYMHBI:
AIEKTPUYECKUN 3apsiji, CUJIa TOKA, DJEKTPUUYECKOE HANPSIKEHHUE, DIJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIHUAJIOB, 3JIEKTPOABIKYIAs cujia, paboTa TOKa,
WHIYKIMST MAarHUTHOTO moJjsi, cuia Awmrmepa, cwia JlopeHna, WHAYKTHBHOCTH
KATYIIIKU, SHEPrusi JJICKTPUYECKOr0 W MArHUTHOTO TOJIEW, MEpPUoa M 4YacToTa
KojeOanuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B IIpoliecce
TapMOHMYECKHUX DJCKTPOMArHUTHBIX KoJeOaHWuM, (QOKYyCHOE pacCTOsHUE U
ONTUYECKasl CUJIa JIMH3bI, MPU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICI HCIIOJIb3YE€MbIX BEJIMYWH, HUX O0O0O3HAYEHUS M EJUHUIIBI, YyKa3bIBaTh
dbopMyJIbl, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTHMH
BEIIMYMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS W TMPOLECCHI, HCIOJIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO/ TOTypacnaaga, YHEPTUs CBSI3H
ATOMHBIX Si7Iep, TPU ONMUCAHWUU TPABUIBHO TPAKTOBATh (U3MUECKUA CMBICI
WCIIOJIb3yeMBIX BEJIMYWH, WX OOO3HAYEHUS W CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEITUYUHBI;

aHAM3UPOBATh (PU3MYECKUE TPOIECCH U SIBJICHUS, MCTOIB3Ys (HU3UIECKUE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEILHOTO U MapalIeIbBHOTO
COCJIMHEHHUS TMPOBOJHUKOB, 3akoH JDkoymns—JIeHia, 3aKoH AJIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOT0 pacpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OWHIITelHa 11 hoTtorddexra,
3aKOH COXPAHCHHsSI DHEPTUH, 3aKOH COXPAHEHUsS HMITYJIhCa, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3aps/ia, 3aKOH COXPAaHEHHSI MacCOBOTO YHWCIa, MOCTyJaThl bopa,
3aKOH PAJIMOAKTUBHOIO PacCIajia, MPU STOM Pa3Inudarh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEIEIATh HAMpaBJICHUE BEKTOPa WHIYKIIMA MAarHATHOTO TOJISI IPOBOJHUKA
C TOKOM, CHJIBI AMriepa u crutbl JIopeHiia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3[]aBaeMOE€ IUIOCKHM 3E€PKaJoM,
TOHKOM JIMH30M;

BBITIOJTHATHh JKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUUA W
MIPOIIECCOB C MCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPCHHIA: TMPU ITOM
dbopmympoBath TpobJieMy/3agady M TUIOTE3y Y4eOHOro DSKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYAOBaHMS, MPOBOAUTH OIBIT U
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC M3MEPECHHS (PU3NUSCKUX BEIMYMH, TIPU
TOM BBIOHMPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHS] W HCIIOIh30BATh H3BECTHBIC
METO/IbI OLICHKH MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHHI: TPU O3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DHKCHPOBATH
pe3ynbTaThl MOTYYEHHOW 3aBHCHUMOCTH (PU3MUYECKHX BEIMYWH B BUIC TAOJHIl U
rpaduKoB, AeaTh BEIBOIBI IO Pe3yiIbTaTaM HCCIICIOBAHUS;

coOmro/1aTh MpaBmiia 6€30MacHOro TpyJa MPHU MPOBEACHUN HCCIEAOBAHHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HCIIOJIh30BAHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHMUS;

pemarh pacuéTHhIE 3a7a4d C SIBHO 33JaHHOW (U3NYECKOW MOJCIbIO,
UCIIOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHITUITEI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,



HEOOXOIUMBIE ISl €€ pelleHusl, MPOBOAUTh PAacyEThl U OLEHHUBATh PEATBbHOCTD
MOJIy4YEHHOTO 3HaUeHUs (PU3NYECKOM BEIMUHHBI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BRICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCyX JE€HHUH C ONOpOH Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(duznyecKue sIBICHUS;

UCHONB30BaTh  MpPH  PEHIeHHMH  Y4YeOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHON U HayYHO-TIOMYJISIpPHOM MH(pOpMAILUH, MTOJIYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX OE30MaCHOTO MCIIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIET0 MHUpPA, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUUECKHE 3HAHUS MO (M3HKE B TOBCETHEBHOW >KU3HH
JUIsl o0ecrieyeHus: 0e30MacHOCTH MpU 00palieHuu ¢ TpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMHU, JUIsl COXPAaHEHUs 3JI0POBbS U COOJIOAEHHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPELIE;

paboTaTh B TpyNNE C BBINOJIHEHWEM pa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYyMMbl, PAIMOHATIBHO paclpeAesiTh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLCHUBATh
BKJIAJ] KQXJIOTO U3 YYACTHUKOB IPYIIIbI B PEILICHUE pacCMaTpUBaEMOil MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM ungposbIie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 Pu3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da3oBble IEPEXOABI

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

Pasnea 4. JIEKTPOJJUHAMUKA

24

bubmuoreka [JOK
4.1 DEKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubmmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne /i P Kounrpouabusie IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHU4YeCKHUe U AJICKTPOMArHUTHBIC bubnmnorexa [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIELIUAIBHON TEOPUHU 4 1 bubmuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edso0o.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 bubmuotexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKH 7 Eggg;lr?:;zgﬁﬁmlcwc
Hroro no pasneny 7
Paznen 6 OBOBHIAIOHIEE MIOBTOPEHUE
Wroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrposbubsie IIpakTnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MGTZ bl HO?I,)H;HHQ 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTEBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE TPSAMONIMHEHOE 1 bubnnorexka [HJOK
JIBIKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMOTUHEIHOE 1 bubmuoreka [IOK
JBYKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHue. Y cKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>XEHUE.

7 JIBU>KeHue MaTeprualibHOM TOUYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [TpuHIMTT OTHOCHUTENBLHOCTH [ amuest. 1 bu6mmoreka [IOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
HproToHa asis MatepuanbHOM TOUKH

10 Tpetnii 3akon HeroToHa niis bubnnoreka [JOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 TshkecTH. [lepBas kocMuueckas bubnnorexa LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuina tpenusi. Koadduument tpenus.

13 Cuna CEHpOTI/IBJ'ICI(-IbI/I(I:I npu JIBI/I)P;GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[TocTynarenbHOe U BpamiaTesibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENA. bubnmoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBbI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
Wmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPrUU

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [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

[ToTenuuanpHas sHEprUs yrpyro
neOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEpPrus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IToTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEMOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u pabOThI CUITHI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUs B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxkenue. Aubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEI

23

Macca monekyin. Konuuecto
BemlecTBa. [locrossHHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KMHETUYECKON YHEPTUn bubnuorexa [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpagudecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
rasa

bubmuoreka [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnuadbaTHBIN TIpoliece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobOpaTtumocTs mporieccoB B bub6mmoreka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KIT/1
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MonekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa [OK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHA bubnuoreka [IOK
CBOMCTB KpHUCTAJLIOB. JKuakue https://m.edso0.ru/ff0c65f0
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VenbHas TEmioTa MIaBiIeHUs bubmmorexa [TOK
8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarust
bu6mmoreka [IOK
44
YPaBHCHHE TEIIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Tei. INeKTPUIeCKUun bubnnoreka [HOK

3apsn. [IBa BU1a DIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[TpoBOAHUKY, TUINEKTPUKH U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmorexa [IOK
yHpoBoa ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B3anmoneiicTBre 3apsioB. 3aKOH
47 Kyimona. ToueuHbIH IEKTPUIECKHI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosis. [IpuHIMn cynepnosunuu bubnnoreka [JOK
JJIEKTPUYECKUX TOJIeH. JInHUKn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTH‘ICI([)KOM noljm bubmnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubnnorexa LIOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIUI NEelCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmnapara, CTpyWHOIo IpuHTEpa.
DneKTpocTaTHUecKast 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((I/I3yquHe CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

S7

58

59

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/IC ncrtounuka Toka u
€r0 BHYTPEHHETO COTPOTHBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

bubmuorexa [JOK
https://m.edso0.ru/ff0c7838

bu6mmoreka [JOK

0.5
https://m.edsoo.ru/ff0c7ae0

60

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
MpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoza. [lonynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
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

DNEKTPUUECKUH TOK B pacTBOpPax U

62 pacruiaBax 3J€KTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubmmoreka [JOK
HECaMOCTOSITENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0marmuil ypox 1 bubnnoreka [JOK
«DNEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Onektpocrartuka. [TocTosHHBIN

66 3JIEKTpUYECKU TOK. TOKHU B 1 bubnmoreka [JOK
pasnmuuHbIX cpenax» /Beepoccutickas https://m.edsoo.ru/ff0c8a8a
IpoBepoYHas paboTa Ipu MPOBEIECHUN
Ha OyMa)KHOM HOCHUTEJe

67 PesepsHsiil ypok. KonTponbHast 1 bubmuoreka [IOK
pabora o Teme "DNIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O000maronuii ypox 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 110 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue II/I[:;:CHI/ISI :)I;I[()l:li:))]';:feﬂbﬂble
padoTbl padoThI pecypes:
[TocTosiHHBIE MATHUTBHI U X

1 B3auMoJeicTBUe. MarHuTHOE II0JIE. 1 bu6nunoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHITyKITUU
MarauTtHoe 1mose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcresa. 1 bubmuoreka [JOK
B3aumopencTeue npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubnmnoreka HOK
MarHMTHOTO IO/ KaTYIIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuotexa [JOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleiicTBMe MarHUTHOTO ITOJISI Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHAyKus. [ToTok

6 BEKTOpa MarHuTHOM MHAYKIMU. 3J1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMATrHUTHOUW WHTYKIIHH))

NHnykTtuBHOCTH. SIBIEHME
camouHaykiuu. 9JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoincTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENHN JIEMEHTAaPHbIX YaCTHIL,
MHJyKIHOHHAs I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIY KIS

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

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

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruutHoe 1nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAaHNYECKIE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
nepuoja MajbIx KojieOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»

14

Koneb6arenpubiii koHTYp. CBOOOIHBIE

bu6nuoreka LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacaJlIbHOM KoJIeOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHH4eCcKHe KoieOanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
KoJe0aHus

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblii Tok. CUHYCOUJAJIbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpauchopmarop. Ilpoussozacrso,
nepenavya u noTpedieHue
JIEKTPUYECKON IHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU

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



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts

bubnuoreka [IOK

21
pacIpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxarus
o5 KonrtponbHas pabora «Konebanus u bubnmnorexka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bu6mmoteka IIOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomiuenue ceera. IlonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuoreka [JOK
YI0JI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlaGopatopnas pabora «M3mepenue bub6muoreka [IOK
IIOKa3aTelIsl IPEJIOMIICHHS] CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenune n3o00pakeHuii B bubnuorexa [JOK



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
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccrnenoBanue cBOCTB
M300paXEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bubnmnorexka HOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuuecKkor MexaHukH. [loctynarsl bubnmnoreka [JOK
CIIELIMAJIBHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeneHre BpeMEHH U COKpaIlleHUE bubmmorexa TIOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gacTuilbl. CBS3b MaCChI C YHEPTHUEH U Bubmmorera [IOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTIHATBHOM TEOPHH

OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 LIOK
HOJIHOTEKA
41 . A T.
porosddexra. Ombirh https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hoTtodrddexra. YpaBHeHHe
42 BﬁHmTegl)Ha J'Iqi)l(bQ)OTOB(i)(;@)eKTa bubmxorexa LIOK
a ' https://m.eds00.ru/ff0d015¢
«KpacHas rpanuna» portosrddexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XvMUUYECKOE IEHCTBUE bubmorexa LHOK
AIeBa. A https://m.eds00.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme « 3JIE€MEHTHI bu6mmoteka IIOK
KBAaHTOBOU OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa LOK
e p . https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bu6nunorexa LIOK
47 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
Hznydenne u norionieHue (OTOHOB
48 n I/I};Ie exoJie aTOMellJl co H(()i;o OBHSI bubmorexa HOK
p pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonnoBsle cBoMcTBa YacTHIl. BoTHBI
. bubnuotexa [JOK
49 ne bpoiins. KoprmyckymsipHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

OTKpHTI/Ie PaanO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaAOaKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otomsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHblit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1ePHOMN
SHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeToibl HAOMIOACHUS U
PErucTpalyy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3auMogercTBUA. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPa

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1162

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3qHOrO Heba. Co3Be3ausl, spKue
3BE3/TBI, IUTAHETHI, X BUIIMOE
nswkeHne. ColHeuHas cucTeMa



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHila v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeIbHOCTH. BHYyTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O POUCXOKIACHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u nuxenue CosHua B
lNamaktuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX FaJaKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbemoro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6JICMLI ACTPOHOMHUU

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMMUU U ACTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax AesaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(bU3UKH U ACTPOHOMHUH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

64

O6o06maromuit ypok. Pomib




(busnueckoit Teopun B HOpMHUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nveckoil KapTHHBI MHUpa B 00IIEM
psLy COBpPEMEHHBIX €CTECTBEHHO-

HaYYHBIX [IPEJCTABICHUNA O IPUPOJE

66 PesepBHbIil ypok. MaruutHoe noie.

QHCKTPOMaFHI/ITHaSI UHAYKIOUA

PesepHbIitl ypok. Ontuka. OCHOBBI
67 CHeIaIbHON TCOpUHr
OTHOCHUTEIIbHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
68 DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME
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https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

METOJNYECKUE MATEPUAJIbBI IJI51 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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