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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro0 ypOBHS Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM NporpaMmsl, npencraBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (QenepaibHOi paboyeil MporpamMMmbl BOCIUTAHUS H
KOHIIEMIIMK TpernojaBanus ydyeOHoro mpeamera «@Pusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aAUAX Poccuiickou denepanuu, peANTU3YIOLINX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHue MporpaMMbl MO (U3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (PU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/AESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOJIMMOCTh peaju3alud MEXIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMHM IpeameTamu. B Heil
OTIPEJICIISIIOTCS OCHOBHBIC 1€MW M3yYeHUs (PU3MKH HAa YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHusl, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0230BOM YpOBHE).

[Tporpamma no (pu3uke BKIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHMSI Kypca (PU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCIIE IPEIMETHBIE Pe3yJIbTaThI 110 TOJaM 00y4EHHUS;

e coJiepikaHue yuebHoro npeamera «@usukay 1o rojgam o0ydeHusl.

®du3rka Kak Hayka O HamOojee OOHIMX 3aKOHAX NPUPOAbI, BBICTyHas B
KauecTBe y4eOHOI0 MpeIMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpysxaroriem mupe. IIKoapHBIN Kype PU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOILIECCOB M SIBJICHUN, H3yyaeMbIX XHMHUEH, OHOJIOTHEH,
dbuznyeckoid reorpadueid u actpoHoMueil. lcmonp3oBaHME W aKTUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJOTMM B cdepe HHEPreTHUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, ITOJIy4EHHUS] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMM U JPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa O0ydaroluxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHSTH
HAYYHBIA METO/]I IO3HAHUS [IPH BBIIIOJHEHUH UMH Y4EOHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu AJi1 ypOBHS CpeAHEro oO0Iero oOpa3oBaHUs
NOJIOKEH pSAd HUAEH, KOTOpbIE MOYKHO pacCMaTpyuBaTh KaK IPUHLUIBL €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX Pa3zesioB (hMU3UKHU, BKIFOUACT KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM Marepual Kypca (GU3UKH
oObeAMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIseTcs
dbopMHpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus MpesarnosaraeT HCIO0JIb30BaHHUE
TYMaHUTAPHOTO TOTEHIHaNa (U3UYECKOW HAayKH, OCMBICICHUE CBS3U PAa3BUTHUSA
bu3ukn ¢ pa3BuTMEeM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUCCKUMU TTPOOIeMaMHu.

Hoes  npuxnaonou  nanpasnennocmu. Kypc (usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIOKECHUI
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HSKOJIOTUYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBbl C PAa3BUTHEM TEXHHKW U TEXHOJOTUM, a Takke OOCYKIEHUS
po0IeM pallioOHATBHOTO MPUPOIOTONB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

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

CHUCTeMHO-ACATEILHOCTHBIN TOAX0/ B Kypce (PU3UKU peanusyercs Mpexkie
BCErO 3a CUET OpraHu3allid IKCICPUMEHTAIBHON NESITEIIbHOCTH OO0YUYaroIInXcs.
Jnst  6a3oBoro ypoBHS Kypca (GU3MKM — OTO HCIHOJB30BAHHE CHCTEMBbI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOpPHBIX padoT,
KOTOpbIE B mporpamme 1o (usuke oObEIUHEHbI B OOIIMI CIUCOK YYEHUUYECKHUX
IpaKkTUYECKUX paboT. BhiaelieHne B yKa3aHHOM IEepedyHe JIabOpaTOpHBIX padoT,
NPOBOJAUMBIX JUIsI KOHTPOJSE U  OLIEHKHU, OCYIIECTBISICTCS  y4YaCTHUKaMU
o0pa30BaTeIbHOTO TMpOIECcCa HUCXOJs U3 OCOOCHHOCTEH IUTAHMPOBAaHUA U
ocHameHuss kabwHera (¢u3uku. Ilpm 3TOM oOecreunBaeTCs OBJAJCHUC
OoOy4YaroImMUMHUCs YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE HW3MEPEHMs, HCCIICIOBaHUS
3aBUCUMOCTEN (DU3WYECKUX BEJIUYMH U TOCTAHOBKY OIBITOB IO IIPOBEPKE
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, TTO3BOJIAIOIINE MPUMEHITh U3yUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. /sl KadeCTBEHHBIX 3a]1ay MPUOPHUTETOM SIBIISTIOTCS 3a7aHUs Ha
oOBbsICHEHHE TPOTEKaHWS (PU3NYECKUX SBJICHUN M TPOIECCOB B OKPYXKaIOIMIEH
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJENTH Il CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOECTeueHnI0 Yy4eOHOro mporiecca Oa30BBIA YPOBEHb Kypca
(bU3UKK HA YpPOBHE CpeAHEro o01Iero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (U3NKK WIM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere (U3MKHU OIKHO OBITH
HeoOxomuMoe JlabopaTopHOE OOOpYIOBAaHWE [JIsi BBIIOJIHCHHS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYEHWYECKUX MPAKTUIECKUX PAOOT M JEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpaninoHHoe oOopyaoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C
NPUHITUIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH U O00ECIeUYMBACT IIOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe IO (HU3UKE KIFOUEBBIX JIEMOHCTPAIMHA IS
WCCJICMOBAHNS  W3Y4YaeMBbIX SBJICHUH H  TPOILECCOB, OMIHPUYECKUX W
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHME JJIsi YYECHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUAEC TEMAaTUYCCKUX KOMIUIEKTOB M O0OECIIEYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX oOydaromuxcs. TemMaTHuuecKkue KOMIUICKTHI
7a00paTOpHOTO O00OPYIOBAHUS JOMKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
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:

e (opmupoBaHue HHTEpeca W CTPEMJICHUS OOYYAOIIMXCA K HAyIHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HUX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METO/IC MO3HAHUSI U (HOPMHPOBAHUE
MCCJICIOBATEIHLCKOTO OTHOIICHHUS K OKPY KAIOIITNM SBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMeHUW OOBSCHATH SIBIEHUS C HCIOJIb30BAHUEM
(bU3NYeCKUX 3HAHUI M HAYYHBIX JOKA3aTEIbCTB;

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

JlocTikeHre 3Tux 1enei oOecrieunBaeTcs perieHueM CIEIYIONNX 3a7ad B

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



e TmpHOOpETEHUE CHUCTEMBbl  3HAHHUU 00 o0mmux bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DIIEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
0oObsCHeHHMST (PU3WYECKUX SBICHUW B TPUPOAEC W IS TPUHATHUSA
IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM )KU3HH;

e OCBOCHHE CIOCOOOB pelIeHUs pPa3IUYHbIX 3a7ad C SBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3allay, MOAPa3yMEBAIOLUIUX CAMOCTOSITEIIbHOE
co3nanue GuU3NUeCcKo MOJENH, aJIeKBATHON yCIIOBUSAM 3aJa4u;

e TMOHWMaHWE (U3MYECKUX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHHUYECKUX
YCTPOWCTB M TEXHOJIOTHIECKUX MTPOIIECCOB, X BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOIO TUJIAHUPOBAHUS W TPOBENECHUS
(bU3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTannu WH(OpMaIuy,
OTIpe/ieNIeHUs TOCTOBEPHOCTH OTYyUYEHHOTO Pe3yIbTaTa,;

e CO3/JaHME YCIIOBUH Al Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATENHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIero
oOpazoBanus orBoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEJENIO), B
11 xknacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemspiii B mporpamme 1o (usuke ImepedyeHb J1abopaTOPHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHJOBAaHHBIM, YUYWUTEIb JI€TAET BBHIOOP
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHAWBUAYAIbHBIX
O0COOEHHOCTEH 00yUYaroIIuXCsl.



COAEPXXAHME OBYYEHUA
10 KIIACC

Pasznen 1. ®u3nuka v MeTOAbI HAYYHOI'0 NO3HAHUA

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 TEOPHH. |'paHUIIBI MPUMEHUMOCTH (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.
ClioxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsIMOJIMHEWHOe aBmxkeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TMEpPEMEIICHUS
MaTepUaIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHne CBOOOTHOTO TaICHHMS.

KpuBonuueiiHoe  aBwkeHue. JIBHoKeHHE  MaTEepUaNbHOM  TOYKM 110
OKPY>KHOCTHU C IMOCTOSTHHOM 110 MOJIYJIF0 CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JJUHEHHAS
ckopocTh. [lepuon u yactora obpaienus. LlenTpocTpeMuTeIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBHKCHUSL.

[IpeoOpazoBaHue NBMXKEHUM C UCIIOIB30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€ U B pa3pesKeHHOM IIPOCTPAHCTRE.

HabGmronenne ABMKEHHS Teina, OPOIIEHHOTO TMOJA YIVIOM K TOPH30HTY U
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopoCcTu pu ABM>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3yueHre HEpaBHOMEPHOTO IBUKEHUS C IIEbI0 ONPEACIICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKIY MYTSIMH, OPOWIECHHBIMH TEJIOM 3a
MOCJICIOBATENbHBIE PAaBHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUA AapUKa B BA3KOU KUJKOCTH.

N3yuyenue nBM>KEeHHs Tela, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ippununn  otHOocutenbHOCTH  ['aymmued.  Ilepseii  3axkoH  Hprorona.
HNuepryanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUUIs. MaTEpUAIbHOM TOUKHU. Tpernil 3akoH HbroTOHA 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.

CpaBHEHHME MACC B3aUMO/JICVCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepeHnne cuil.

CnoxeHue 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 sxcnepumenm, 1adopamopmvie pabomol

N3yuyenue nBmkeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAKOIIUX B IPYXKUHE U
pe3nHOBOM o0pasiie, OT ux JAePOopMaInu.

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 MarepuaibHOW TOYkH. Teopema 00 H3MEHEHHUH
KMHETHYECKOWU SHEPTHM.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
nedhopMUpoBaHHON  TpykuHbl.  [loTeHIManbHas  SHEpPrus  Teia  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loreHnmanbHble W HENOTCHLMUAIbHBIC  CHIIBL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TeEIL
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED,
MPYXKUHHBIN MUCTOJIET, ABUKEHUE 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 pabOTHI CUIIBI ¢ M3MEHEHHUEM MEXaHWYECKON SHEPIHH
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'yTa.

Paznen 3. MoJsekyasipHas pU3NKa U TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU mMeopuu

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

TermioBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Lenncus.



Mognens  upeanmbHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HIICabHOTO Ta3a. AOCOJIOTHAs Temreparypa Kak Mepa
CpeoHE KWHETHYECKOW HSHEPruH TEIUIOBOrO MABWKEHUS dactui rasza. [llkama
temneparyp KenpBuna. I'azoBbie 3akoHbl. YpaBHeHHEe MennaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHWE H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OmnbiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CylIIECTBOBAaHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTIOCTpUpYIOLIas TPUPOIY AaBIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJICAJIbHOrO Tasa,
M30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE U3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY IMApaMETPAMHU COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmoanHamuueckas cucrema. BHYTpeHHSs SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U c1ioco0Obl e€ n3meHeHusi. KonnyecTBo Terorsl u padorta. BHyTpennss
SHEpPrus  OAHOATOMHOIO  HJACaJbHOrO  raza. Buael  Temionepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSA, U3IIYUYCHHUE. Y I€bHAs TEIUIOEMKOCTh BEILECTBA.
Kosim4ecTBoO T€mOTHI MpU TEIIonepeaaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOTUHAMUKH.
[IpumeneHnue mepBOro 3aKoHa TEPMOAMHAMUKM K wu3omporieccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH Tepmounamuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TemnoBble  mamwmHbl.  [IpyHOMOBI ~ JEUCTBUA ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3zoBanus sSHepruM B TEIUIOBBIX MamuHax. Koadduiment nonesnoro
nericTBus TerutoBord MammHbl. [lukn KapHo m ero ko3 @HIIMEHT IMOJIE3HOTO
JNEUCTBUA. DKOJIOTMUECKHE MPOOJIEMbI TEIIOAHEPTETUKH.



TexHuyeckre yCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEW »HEPruu Tejla MpPU COBEPUICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJI JEHCTBHEM CXKATOro BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

N3MeHeHne BHYTpEHHEN SHEPTUM (TeMIepaTyphl) Tejla Mpy TeIionepeaaye.

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

Mopenu napoBoil TypOUHBI, ABUTATEI BHYTPEHHETO CrOpaHusl, PpEaKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol

N3mepenue yaenbHOl TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u KoHjeHcauus. Mcnapenue u kuneHue. AOCOMOTHAs U
OTHOCHUTEJIbHASI BIIAXKHOCTh BO31yxa. HacklmeHHbll map. YaenapHas Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIKS CBONCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBineHue wu
KpUcTaJu3anus. Y aeiabHas TemioTa miasienus. Cyonumanusi.

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 HACBHIILICHHBIX MMapOB.

Kunenue npy moHWKEHHOM JIaBJICHUHU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGmnroieHrie HarpeBaHus U MJIABJICHUS] KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpuCTasuioB.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnexkmpocmamuka
OnekTpu3auusi TeJd. OJEKTpUYecKuid 3apsan. [IBa Bula 5>IEKTPUUYECKUX
3apsanoB. [IpOBOAHUMKHK, AMAIEKTPUKH M TOJIYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsijia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKAN 3apsIl.
Onextpudeckoe mnone. Hampsoxk€éHHOCTh 3iekTpuyeckoro mnois. IIpuHnmn



CYNEPIIO3ULUNA SJIEKTPUYECKHUX MOoJei. JIMHUM HanmpsKEHHOCTU 3JIEKTPUYECKOTO
OJIAL.

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

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

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN aNapar, 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.

DIIEKTPUYECKOE CONPOTUBIIEHUE. YJEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, NApAJLIENBHOE, CMELIAHHOE COEAMHEHUE IIPOBOJIHUKOB.

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

DNEeKTPOABMKYIIAsl CUJa U BHYTPEHHEE COINPOTHUBICHHE HWCTOYHHMKA TOKA.
3axon Oma 15t TOJIHOM (3aMKHYTO#) aneKTpudeckoit renu. KopoTkoe 3aMbIkaHue.

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

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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



DJIeKTpUUEeCKUM TOK B Trazax. CaMOCTOATENBHBIH M HECAaMOCTOATEIbHBIN
paspsa. Monnus. [LInazma.

TexHuyeckre yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMeETp,
BOJITMETP, pEOCTAaT, HCTOYHUKM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAaKy yMHBINA U0,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TaTbBAaHHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HaPSDKCHMSL.

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

CMelaHHOE COeTMHEHNE TPOBOJHUKOB.

[Ipsmoe wn3MepeHne DJIeKTpOABIKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOJIUTOB.

M ckpoBoii pa3psia 1 MPOBOAMMOCTB BO3yXa.

OAHOCTOPOHHSA MPOBOAUMOCTD JTUO/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 6azoBoro ypoBHs B 10 Kjacce oCylIecTBISIETCS 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, Hay4dHbIM (akT, rumnoresa, (u3nyeckas BEIMUMHA, 3aKOH,
TeOpHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YpaBHEHMM, JHHEHas QyHKOuS,
napabona, rurnepOosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIHHU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
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 SIBJIEHUS B dKUBOM 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,
rajbBaHUKA.

l'eoepagpus: BIaxXHOCTH BO31LyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YYET TpPEHUS B TEXHUKE, MOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET U JpYyrue), ABUTATENIb BHYTPEHHETO
cropanusi, napoBasi TypOrWHa, OBITOBOM XOJOJUIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJIyYEHHUsSI COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCIE HAHOMATEpPHUAJOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBI IIPUHTED, AIEKTPOHArpEBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, FATbBAHUKA.

11 KIJACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuUTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop MarHuTHOM wWHAyKUuU. llpuHmum cynepnosunuun
MAarHWTHBIX TOJeH. JINHMM MarHUTHOW MHAyKuMH. KapTuHa JWHHMI MAarHUTHOU
WHIYKIHH MOJIS MIOCTOSIHHBIX MarHUTOB.

MarHuTtHoe 10JIE TPOBOJHMKA C TOKOM. KapTuHa JMHHUM WHIYKIUU
MAarHuTHOTO TOJIA AJMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMonencTsue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

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

SBnenue HnekTpoMarHuTHOM uHAYKIMH. [lOTOK BeKkTOpa MarHUTHOU
WHIYKIMHU. OJEKTPOABWKYILIAs CWJIA WHAYKUUMHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

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

[IpaBuiio Jlenna.

WHAyKTUBHOCTb.  SIBIEGHHE CaMOMHAYKLUUHU. OJEKTPOJIBHKYIIAs CHIIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

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



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHMM UHAYKIMU MarHATHOTO TTOJIS.

B3anmoneiicTBrue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMATrHUTHOW MHIYKIIHH.

[IpaBuio Jlenua.

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

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol

M3yudeHre MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanne 1eMCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sIBIEHUS dJIEKTPOMAarHUTHOW WHIYKIIUH.

Pasznen 5. KosieOanusi v BOJTHBI

Tema 1. Mexanuueckue u 3,1eKmMpPOMAZHUMHbIE KOJ1€0AHUA

KonebarenbHas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonunyeckue konebanus. I[lepuon, dacrora, ammuutyna u ¢asza KojaeOaHHil.
[IpyXvHHBIM MassTHUK. MaremMaTUYEeCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHeprun Mpu TApMOHUIECKUX KOJICOAHUSX.

KonebarenbHbiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KoJIeO0aTeTbHOM KOHTYpe. AHJIOTUS MEXAYy MEXaHHUYECKUMHU M
JIEKTPOMarHUTHeIMH KoJjeOanusimu. ®Popmyna Tomcona. 3aKoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBieHne o 3aTyXarlUX KojieOaHUaX. BeIHYK/IeHHbIE MEXaHUUECKUE
KoJiebanus. Pezonanc. BeIHYK/IeHHbBIE 3JIEKTPOMArHUTHHIE KOJICOaHNS.

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

Tpancpopmarop. [Ipon3BoacTBO, nepegadya U NOTPEONICHUE SIEKTPUUYECKOM
AHEPIruM. IKOJOTMUYECKUE PUCKU TIPU MPOU3BOJCTBE 3JEeKTposHepruu. KynpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyieOaTeabHOM cHCTeMbl (IPYKUHHBIN WA
MaTeMaTUYECKUI MasTHHK).



Hab6mronenue 3aTyxaromux KojieOaHu.

HccnenoBanne CBOKWCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmronenue pezonaunca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3sonanc mnpu MocnenoBaTeIbHOM COEIWHEHHWH PE3UCTOpA, KaTYIIKH
WHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii axcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH TMEPHOA MalIbIX KOJeOaHUW Ipy3a HAa HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexannueckrue BOJIHBI, yCIOBUS pacnpocTpaHenus. llepuon. CkopocThb
pacnpocTpaHeHUsi W JUIMHA BOJIHBL. llomepeuyHble W MPOAOIBHBIE BOJIHBI.
Wurtepdepentus u nudpakiius MEXaHUIeCKUX BOJTH.

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

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

[[Ixkana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUOKNBI PAAUOCBA3Y U TeNEBUACHUSA. Panqnonokanus.

DJIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

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

Llemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE TIOTIEPEYHBIX U MPOAOTBHBIX BOJH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HabGnronenue oTpaxkeHus U MPeIoMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenune uarepdepeHunu u AuPppakuuu MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGmronenne cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUe,
nperoMIIeHUE, oyapu3anus, rudpakuus, HHTephEpeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsgmoiinHEHOE pacnpOCTpaHEHHE CBETa B
ogHopoaHou cpeze. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

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

[Ipenomnenue cBera. 3aKOHbBI MTPEIOMIICHUS CBEeTa. AOCOIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroj MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparomiie U pacceuBarouue JuH3bL. ToHkas JsnH3a. DOKycHOE
paccTosTHUE W ONTHYECKash cujla TOHKOM auH3bl. [locTpoeHune m300pakeHud B
coOuparolux U pacceuBaronux jJuH3ax. GopMmyna TOHKON JTUH3BL. Y BEJIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas ontuka. WuTtepdepenuust cBera. KorepeHTHbIE HCTOUHMKHU.
VYcnoBusi HabOmo/leHWs MaKCUMYMOB W MHUHUMYMOB B HHTep(EepeHIIMOHHOM
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.

TexHuyeckre yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, MNPOEKIMOHHBIA amnmapar, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
onTHKa, TU(PpaKMOHHAS peIIETKA, TOJIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpEeHHEE OTpakeHue. MoJiesib CBETOBOIA.

HccnenoBanue CBOMCTB U300paKEHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKomna.

HabGmonenne naTepdepeHIm CBeTa.

HaGmronenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ HOMOIIbIO IPU3MBI.

[ToydyeHune cexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipu3aiyu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomol



W3mepeHne nokasaTesis NpeaoMIIEHUs CTEKIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieniMaJIbHONM TEOPUH OTHOCUTEIBHOCTH

['panuubl  TPUMEHUMOCTH  KJlacCU4YeCKoM — MexaHuku.  [locTtynatsl
CHEUHUAIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETA B BAKyyMe€, IPUHIIMI OTHOCUTEJIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

OHeprusi U UMITYJIbC PEITUBUCTCKON YaCTHIIBI.

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 ucciegoBanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorpdexra. YpaBuenue DinmTertHa anga dortodrddexra. «KpacHas rpaHuiiay
dboTtoaddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckre yCTpPOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboTOMaTUMK, COJTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHEro (GoTodddexra.

CBeroaunon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccessHuto o -4acTHIl.
[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.

BonnoBele cBoiicTBa yactuu. Bosnnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOR
JyaJTu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

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



Jlemoncmpayuu
Mogens onsita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Hab6mronenue nmHelyaThIX CIEKTPOB U3TYUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol
Habnronenue nuHeyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocrtaBa
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. M30Torsl.
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.
Anepuwiii peaktop. TepmosnepHbiii cuHTe3. IIpoOiaeMbl M TEpPCHEKTUBHI
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. JiemMeHTHI aCTPOHOMHUM U acTPOGU3NKHN

Dtansl pa3BUTHS acTpoHOMUH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

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

ComHeuHast cucreMa.

Connne. ConHewyHass akTUBHOCTb. Mcrtounuk sHepruud CosiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[narpamMma «CHEKTpajbHBIA KJacc —
CBETUMOCTB». 3BE31bI TJIABHOM MOCJIEIOBATEIFHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOM IOCIJIEIOBAaTEIbHOCTH. BHYyTpeHHEE CTpoeHue



3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3BoJironuu ConHIa u
3BE3/1. DTambl )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 Bceenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe usiydyenue.

Macmradnas ctpyktypa Beenennoit. MerarainakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue nabooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUI JJIsl ONIpeIeTICHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3IBI.

Habmronenus B Teneckon JlyHsl, muranet, Mieunoro Ilytu.

O0o01mammiee NOBTOPEHUE

Ponp Qusuku w acTpoOHOMUM B HSKOHOMHUECKOH, TEXHOJOTHYECKOMH,
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
(dbu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABIECHUAN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kitacce ocymiecTBIsETCS €
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHd MaTEMaTHKHU,
OHOJI0Oruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYyYHOIO
MO3HAHUWA: SIBJICHUE, HAay4HbIH (akT, rumnores3a, (u3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HaAOIIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, H3MEPEHUE.

Mamemamuka: peUIEHHE CHCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GyYHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
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 MpHUpOJE, KojeOaTelabHBIC
JIBVKEHUS B KUBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTAHU3MBI.

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



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

Texnonocus: JIAHAWA DJIEKTpOIepenad, TIEHEpaTop IEPEMEHHOIO TOKa,
IEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PagUuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NMpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

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

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHMS yueOHOro npeamMera « Du3nkay JOJIKHBI
OTpakaTb TOTOBHOCTh U CIHOCOOHOCTh OOYYAaOUIMXCS PYKOBOJCTBOBATHCA
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEN JWYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAIM{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OIBITA U OIbITA JEATEIBHOCTA B IPOLIECCE PEAIU3ALUU OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xx1aHCKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPANKIAHCKON MO3UIIUU O0YHAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OPUHATHE  TPAAMIIMOHHBIX  OOIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX TPaXKAaHCKOTO
o0l11ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbLHOM OpraHu3alliy;

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) 3CTEeTHYECKOr0 BOCIIUTAHUS:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM NpoPeCcCHOHATBHON NEATEIHOCTH, 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 TJI00aTbHOIO
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
U3y4eHUs  (QU3MKM  OCYUIECTBIIATh  MPOEKTHYH U 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 JEATEIBHOCTH, 33JaBaTh IAPAMETPbl M KPUTEPUU UX
JIOCTHKCHUS,
BBISBIIATH  3aKOHOMEPHOCTM M IIPOTMBOPEYHMS B  PacCMaTpUBAEMBbIX
(bU3UYECKUX SABJICHUSX;
pa3pabaThiBaTh IUIAaH PEIICHUS TPOOJIEMBbl C YU4ETOM aHajanu3a HMEIOUTUXCS
MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITETbHOCTD, 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 PEIICHUN KU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBaresibCKue eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEHN, KIFOYEBBIMU MOHATUSIMU U METOJAMH
bu3nUecKol HayKu;



BJIAJICTh HABBIKAMHU YUEOHO-HCCIICIOBATEIIHCKON M MPOCKTHOUN NEeATETLHOCTH
B o0ylact (pu3mKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHus 3a1ad (U3NUECKOTO COJEPIKaHMsI, MPUMEHECHHUIO Pa3TMYHBIX
METOJIOB IMO3HAHMUS,

BJIQJIETh BHJAMH JICITCIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPNIpETalii, MPeoOpPa30BaHUI0 W TPUMEHEHHIO B PA3IMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IJaHUU yUYEOHBIX TPOCKTOB B 00acT (PU3nKH;

BBISBJISITh TIPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ peIlIeHMs, HaXOJIUTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHANM3UPOBATh TIOJYYCHHBIE B XOJAC pCIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTHUYECKU OTICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (HOPMYyIMpPOBaTH COOCTBEHHBIE 3ajayd B 00pa3oBaTEIbHOU
JEATEILHOCTH, B TOM YHCIIE TIPU U3YyUEHUN (DUZUKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA TO0 (U3MKE B TMPAKTHYECKYI0 O00JIacTh
JKH3HEICITEIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4UH, IOMyCKAOIINE aTbTCPHATUBHBIC PCIIICHHUS.

Pabora c ungopmanmeii:

BJIaJIETh HaBBIKAMU IOJIy4YeHHs] WHGOpMAIK (HU3NUECKOr0 COASpKaHUs U3
MCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBISATh IIOHUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MH(POPMAIIMA PA3JTHYHBIX BUIOB U (GopM
IIPE/ICTABIICHNUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

UCIIOJIb30BaTh  CPEeACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHH BIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIlMOHHBIX
3aad ¢ coONroJieHneM TpeOOBaHUM HJProHOMUKH, TEXHHKUH OE€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPEKCHHS, TIPABOBBIX W  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJACP)KAHHSA B Pa3IMYHBIX (Gopmarax ¢
y4€TOM Ha3HAYCHUS WH(DOPMAIIUU U TICJICBON ayIUTOPHH, BRIOUPAsT ONTHMAIBHYIO
dbopMy TIpeICTaBIICHUS M BU3yaTU3aI1H.

KoMMmyHMKAaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:
OCYIIECTBIIATH OOIIEHNE Ha YPOKaX (PU3UKH M BO BHEYPOUHOH IESITEIHHOCTH;
pacmo3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CUTyallMd ¥ CMATYaTh
KOH(DIIUKTHI;



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

NOHUMAaTh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON M WHIMBHIyaJIbHOU
paboTHI;

BbIOMpaTh TEMATHKY M METOJbl COBMECTHBIX IEHCTBHI C y4éTOoM OOLIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0ro YieHa KOJIJIEKTHBA;

OPUHUMATh LM  COBMECTHOW  JESATENBHOCTH, OPraHW30BBIBaTh U
KOOPAMHUPOBATh JIEHCTBUS O €€ JOCTHXKEHHUIO: COCTABJIATh IUIAH JEHCTBHIA,
pacnpenenarb poid ¢ YYETOM MHEHMH YYacTHMKOB, OOCYXKJAaThb pEe3yJbTATh
COBMECTHO 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;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaLHSIX, TPOSABIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaIbHbIe Y4eOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBJIATh MO3HABATENBHYIO JEATEIBHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PEIICHUS PAaCUETHBIX W Ka4eCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYalUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEINOUTEHU;

Jenatb OCO3HaHHBIA BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIIMA B 00JacTU
(bU3HUKHY, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJa/JeTh  HABbIKAMU  IIO3HABATENbHOM  peIeKCMH  Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUA M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJbTATOB U
OCHOBAHHUI;

UCIIOJIb30BaTh MPUEMBI peyIeKCUH JJI1 OUEHKU CUTyalluu, BEIOOpA BEPHOIO
pelieHus;



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

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3e pPe3yJIbTaTOB
NeSTEIIbHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aAPTyMEHTHI JPYTUX TIPU aHAIW3E pe3yIbTaToB
NEeSATETbHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO JIPYTUX HA OLTHOKH.

B mpomecce nocTHKEHHST TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMEI
no ¢Gu3uKe A YPOBHA CpeaHero oOmero oOpa3oBaHusi y OOyYarommxcs
COBEpPIIICHCTBYETCS HIMOLIMOHAJIbHBIHI UHTEIUICKT, Ipenoararomn
c(OPMUPOBAHHOCTD:

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

CaMOpETyJIMPOBAaHMsI, BKIIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HMOIMOHAIILHBIM U3MEHEHHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO 1eJIU U
yCrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
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 pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOMN JEATEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YUYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepualibHasl TOYKa, HHEpIHUAJIbHAS CUCTeMa O0TCuéTa, aOCOMIOTHO TBEPOE TEIIO,
WJICaTbHBIN Ta3, MOJAEIA CTPOCHUS Ta30B, KUJIKOCTEM U TBEPIABIX TEI, TOUECYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHUU (HPU3NIECKUX 3a71a4;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBH>KEHUE, CBOOOAHOE TAJE€HUE Tel, ABMXKEHHE IO OKPYKHOCTH, HHEpLHS,
B3anMojelicTBre Tei, nuddys3us, OpOyHOBCKOE TBIKEHUE, CTPOCHHE KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ IPHU HarpeBaHuu (OXJIAXKICHHUH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAlWs, IUIABJICHHUE, KPUCTAJUIM3alMs, KUICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyJlie, CBSI3b MEXJIy I[apaMeTpaMH COCTOSIHMS Tra3a B HM30IpOIECcCax,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3apSI0B;

OMHCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Yys (U3HUYECKUE BEIUYMHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPTHsl, MOTCHIMaIbHAs dHEPrus, MEeXaHUdecKas
paboTa, MEXaHMYeCKas MOIIHOCTh, IpPU OINHUCAHUM NPABUIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICT MCIHOJB3YEMbIX BEIUYMH, MX OOO3HAUEHUS W EAUHUIIBI,
HAXOJUTh (OPMYJIbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYyTUMU
BEJINYMHAMU;

ONUCKHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEI WM TEIUIOBBIC SIBICHUS,
UCINOJB3Yys (DU3MYECKHE BEJIMYUHBL JIaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KMHETUYECKAsi SHEPTUsl XaOTHUYECKOTO JABUKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, paboTta rasa,
KOd(PPUIMEHT TMOJE3HOTO JACHCTBUSI TEMJIOBOIO JIBUTATEINSl; MPU OMUCAHUU
NPaBWIbHO TPAaKTOBATh (PU3UYECKUM CMBICI HUCIIOIb3YEMbIX BEJIUYUH, HX
00O3HAaYeHUsT W CAWHMIIBI, HaXOAUTh (POPMYJbI, CBS3BIBAIONINE JIAHHYIO
(pU3NUECKYIO BEJIMUUHY C APYTUMU BEIUUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCIOJIb3YSl (DU3UUYECKUE BEJIMYUHBI: AJICKTPUUECKUN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTH TO0JISI, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBaTh (HU3MUYECKUH CMBICT HCIOIb3YEMbIX
BEIMYMH, UX OOO3HAYEHUS W EIUHHUIIBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYI0 (PU3UYECKYIO BEJIMUUHY C IPYTUMH BEIUUMHAMU;

aHAJM3UPOBATh (PU3UYECKUE MPOIECCHl U SIBJICHUSI, UCHOJIb3Yys (hU3UUYECKUE
3aKOHBI U MPUHLUINBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akoust HetoToHa,
3aKOH COXPaHEHUsS MEXaHMYECKOM HSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
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 TeMIlepaTypol, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIC TPUHIUINBI JCHUCTBHUS  MAIllMH, TPUOOPOB W
TEXHUYECKUX yCTPOMCTB; pa3inuyaTh yCIOBUS MX O€30MacCHOr0 HCIOIb30BaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIENOBAaHUI0 (U3HUECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopMmynupoBaTh MmpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DJKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYJOBaHMS, MPOBOIAUTH OMBIT WU
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIe U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
TOM BBIOMpPAaTh ONTUMAJBHBIN CIOCOO HM3MEPEHHS M MCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHNN;

UCCIIEJIOBAaTh  3aBUCHUMOCTH  MEXIy (U3MYECKMMHM  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TPAMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKcUpoBaTh PE3yNbTATHl TMOJYYECHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIUYUH B
BU/JIE TAOJIML U TPpaUKOB, A€JIaTh BEIBOBI IO pe3ybTaTaM UCCIIEIOBAHUS;

cobrofaTh npaBuia 0e30MacHOTO Tpyja MpPU MPOBEACHUU HCCIEAOBaHUN B
paMKax ydeOHOro HKCIEPUMEHTa, Y4YeOHO-MCCIEIOBATENbCKOM W MIPOEKTHOU
NESATEIbHOCTH C HCIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB M JIa0OPAaTOPHOTO
000pyI0BaHMS;

pemarb pacy€éTHbIE 3aJaud C SBHO 3aJaHHOW (PU3NYECKOH MOJENBIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOAUMBbIE JUIsl €€ pelleHUsi, MPOBOAUTh PAacu€Thl M OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOTO 3HaueHUs (PU3NYECKOMN BEIMUUHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JIOTHUYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PACCYX ACHUI € ONOpOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3nYecKue SABICHUS,

UCIOJb30BaTh  IpPU  pPELIEHMM  Y4YeOHbIX  3aJad  COBPEMEHHBIC
UH(GOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYpUPOBAHUSA, HHTEPIIPETAINN
Y TIPE/CTaBIICHUs Y4eOHOM M HAy4HO-TOMYJSIPHOM MH(pOpMalUU, NOJIYYEHHOU U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTy4YaeMyto HH()OPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU IpU 00palleHuy ¢ TpudopaMu U TEXHUY €CKUMHU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3J0OPOBBS U COOIOACHHUSI HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPELIE;



paboTaTh B TpyNIie C BBIMOJHEHUEM PA3THYHBIX COIUATIBHBIX POJICH,
IJIAHUPOBATh pabOTy TPYMIbl, PAUOHAIBHO PACOPENENATh OOA3aHHOCTU H
IJIAHUPOBATH JICSITEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OIIEHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMOil IPOOIEMBI.

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

JEMOHCTPUPOBATh HAa MpUMEpax Pojb W MeCTO (PU3UKK B (OPMUPOBAHHH
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPa, B Pa3BUTHH COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW IEATCIbHOCTU JIIOJICH, 1IEJIOCTHOCTh U €IUHCTBO
(bu3nYecKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl MNPUMEHEHUS] HW3YUYCHHBIX (PU3UUYECKUX MOJENCi:
TOYEUHBIN ANEKTPUUECKUH 3apsij, Tyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sJIepHas
MOJIEIb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOTO sjipa IpH pelieHun (PU3ndecKux
3a/1ay;

pacro3HaBath (PU3UYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JICKTPOJUHAMUKHU M KBAHTOBOU (DU3UKU: JICKTPUUECKAs MTPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ICMCTBHUS TOKa, B3aMMOJCHCTBHE
MarHUuTOB, DJICKTPOMAarHWTHAs WHIOYKIHUS, JEWCTBUE MATrHUTHOIO TIOJIS Ha
MPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsjl, SJIEKTPOMAarHUTHBIC KOJICOAHUS H
BOJIHBI, MPSIMOJIMHEMHOE PAaCOpOCTPAHEHHE CBETa, OTPaKEHUE, IPEJIOMIICHHUE,
untepdepennus, audpakuuss U HOJIIpU3ALMS  CBETa, JUCIEpPCUs CBeETa,
dbotoanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE NaBlICHHE, BOSHUKHOBEHUE
JMHEMYaTOro CIIEKTpa aToMa BOJAOPOJa, €CTECTBEHHAass M HCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OTNUCHIBATh M3YUYCHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKUE,  JJIEKTPUYECKYIO  MPOBOAUMOCTh  Pa3IMYHBIX  Cpel) U
AIICKTPOMArHUTHBIE SIBJCHUS (TIPOIECCHI), HUCIONB3Yys (DU3NYECKUE BEITUYMHBI:
AJIEKTPUYECKUIN 3apsiji, CUJIa TOKA, DJICKTPUUECKOE HaIpsHKEHUE, AIECKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIHUAJIOB, 3JIEKTPOABIKYIAs cujia, paboTa TOKa,
WHIYKIMST MAarHUTHOTO moJjsi, cuia Awmrmepa, cwia JlopeHna, WHAYKTHBHOCTH
KATYIIIKU, SHEPrusi JJICKTPUYECKOr0 W MArHUTHOTO TOJIEW, MEpPUoa M 4YacToTa
KojeObaHuii B KoyieOaTeIbHOM KOHType, 3apsii M Cuja TOKa B IpoIlecce
TapMOHMYECKHUX DJEKTPOMAarHUTHBIX KoJieOaHWM, (POKYCHOE pacCCTOSHHUE M
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 UMITYJIhC (DOTOHA, TIEPHO/T MOTypacnaaa, YHEpPrus CBsI3U
ATOMHBIX S7IEp, TPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIb3yeMBIX BEJIMYWH, WX OOO3HAYEHUS W CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEITUYUHBI;

aHANMM3UPOBATh (PU3MUECKHE MPOIIECCHl W SBICHUS, MCTONB3Ys (pu3nyeckue
3aKOHBI U MPUHITUIBEL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapalICIbBHOTO
COCJIMHEHHUS TMPOBOJHUKOB, 3akoH JDkoymns—JIeHia, 3aKoH AJIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITelWHa 11 hoTodddekra,
3aKOH COXPAHCHHsSI DHEPTUH, 3aKOH COXPAHEHUsS HMITYJIhCa, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3aps/ia, 3aKOH COXPAaHEHHSI MacCOBOTO YHWCIa, MOCTyJaThl bopa,
3aKOH PAJIMOAKTUBHOIO pacIajia, MPU TOM pasiinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHUYEeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI, OOJACTH)
MIPUMEHUMOCTH;

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

CTPOUTh W OIKCHIBATh M300paKEHUE, CO3/1aBaEMOE IUJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATHh JKCIIEPUMEHTHI TIO0 WCCIICOBAaHUI0 (U3WUECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPCHHIA: TMPU ITOM
dbopmympoBath TpobJieMy/3agady M TUIOTE3y Y4eOHOro DSKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOpYJOBaHUS, MPOBOIUTH OMBIT 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 (PU3MYECKHX BEIUYMH C HCIOJIh30BaHUEM
NPSAMBIX HM3MEPEHHWI: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHUPOBATH
pe3ynbTaThl MOTYYEHHOW 3aBHCHUMOCTH (PU3MUYECKHX BEIMYWH B BUIC TAOJHIl U
rpaduKoB, AeaTh BEIBOIBI IO Pe3yiIbTaTaM HCCIICIOBAHUS;

coOmro/1aTh mpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HCCIEAOBAHHN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HCIIOJIh30BAHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHMUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (PU3NYECKOHW MOJEIBIO,
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
MOJTy4YE€HHOTO 3HaUeHUs (PU3UYECKON BETUUUHBL;

pelaTh KaueCTBEHHBIC 3a/1a4M: BRICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCyXJIECHUH C ONOpOMl Ha H3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(duznyecKue sIBICHUS;

UCHONB30BaTh  MpPH  PEHIeHHMH  Y4YeOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JUIS MOUCKA, CTPYKTYpHUpPOBaHUS, UHTEPIIPETALUN
U TPEJCTABJICHUSI yUeOHON U HAYYHO-TIOMYJISIPHON MH(POpMAIMH, OJTyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOTO UCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

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

UCTIOJb30BaTh TEOPETHUUECKHE 3HAHUS MO (PM3HKE B TOBCETHEBHOW >KU3HU
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,
IUTAHUPOBAaTh PabOTy TPyNIbl, PAlMOHAIBLHO PACHpPENeNiaTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalLlUsX, aJIEKBaTHO OLICHUBATH
BKJIAJ] KQXJIOTO U3 YYACTHUKOB IPYIIIbI B PEILICHUE pacCMaTpUBaEMOil MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB 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 IEPEXOBI

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 Konrtpoabusie IIpakTHueckue (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
' OTHOCHUTENILHOCTH https://m.edso0o.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [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
KosauvecTBo 4acoB JIeKTPOHHBbIE
Jlara nudpoBLIe
Ne n/m Tema ypoka Kontpoasubie  IIpakTHueckue op
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 monyroue
®u3nka — HayKa O pUpOJIE. 02.09.2024
1 Hay4Hpie MeTOAbI HO3HAHUSA 1 bubnmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaloIllero MUpa
Ponb 1 MecTo pusuku B 04.09.2024
5 (hopMUPOBAHUH COBPEMEHHOMU 1 bubnuoteka [JOK
Hay4YHOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IeATEIbHOCTH JIIOIeH
MexaHndeckoe IBMKEHHE. 09.09.2024
3 OTHOCHTEIIFHOCTh MEXaHHIECKOTO 1 bu6mmoreka [IOK
nekeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMeEpHOE npsIMOIIMHEWHOE 1 11.09.2024  bubGmuoteka [{IOK
NIBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOIUHEIHOE 1 16.09.2024  bub6nuoteka [IOK
JBU)KEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKopeHue 1 18.09.2024  bubOmuoteka [JOK
CBOOOIHOTO ITaICHUA https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE. 23.09.2024
. bubnmoreka [JOK
7 JIBroKeHre MaTepuaTbHOW TOYKH 10 1

OKPYKHOCTHU

https://m.edsoo.ru/ffOc3ada



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

[Tpuniun otHocuTenbHOCTH [anumnes. 25.09.2024
8 WuepuuansHble CUCTEMBI OTCUETA bubmmorexa LIOK
pit _ ' https://m.edsoo.ru/ff0c3be8
[Tepsriii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun 30.09.2024
9 CyInepno3uuuu cui. Bropoii 3akox bubmmorexa [JOK
yHep + 210P . https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKU
10 Tpernii 3akon HeroToHa 115t 02.10.2024  Bubamoreka [JOK
MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMHUpHOTo TAroreHus. Cumna 07.10.2024
11 Tskectu. [lepBas kocMuueckas bubmmorexa LOK
- P https://m.eds00.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 09.10.2024  Bubamoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadpduument tpenus. 14.10.2024
13 Cuiia conpOTUBIICHUS TIPU ABUKEHUN bubmorexa HOK
p pH A https://m.edsoo.ru/ff0c3f76
TeJa B KUIAKOCTH VI Ta3e
[TocrymnarenbHOE M BpalaTeabHOE 16.10.2024
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnmoreka [JOK
MowmeHnT cuisl. [lneuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEJIA
NMynsc MaTepuabHOM TOYKH, 21.10.2024
15 CUCTEMBI MaTepUAJIbHBIX TOYEK. bubnuoreka [IOK
Nmmynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE JIBUYKEHUE
PaboTa 1 MOIIIHOCTH CHIIBL. 23.10.2024
16 Kunernueckas 3Heprust MaTepuagIbHON bubnnorexka [JOK

Touku. Teopema 00 U3MEHEHUHN
KMHETUYECKOU SHEPrUuu

https://m.edsoo.ru/ff0c4502



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

17

18

19

20

IToTrenumanpHas SHEpTHUsL.
IToTeHunanpHas 3HEPIUs ynpyro
ne(pOopMHUPOBaHHON NPY>KUHBI.
ITorennuanbHast sHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

IloTeHnManbHbIe M HEMOTEHIMAIbHEIE
cuibl. CBsi3b pabOTHI
HEITOTEHIIMAILHBIX CHJI C K3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUH

JlaGopatopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MPUMEpe PacTsKEHUS
PE3MHOBOTO KTyTa»

KonrtponbHas pabora no teme

«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

06.11.2024

11.11.2024

13.11.2024

18.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

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

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

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOoBCKOE
nskenue. Auddysus

20.11.2024

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

22

XapakTep ABUKECHUS U
B3aMMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
W TBEPJIBIX TEII

25.11.2024

23

Macca monekyn. Konuyecto
BemiecTBa. [locrosHHas ABoraapo

27.11.2024

24

TemnoBoe paBHOBecue. TeMneparypa

02.12.2024



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

u e€ usmepenue. Illkana remneparyp

Henscns
o5 Uneansusiii raz B MKT. OcHoBHOE 04.12.2024  Bub6nuoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomroTHas TeMIepaTypa Kak Mepa 09.12.2024
26 cpeaHel KHHETUYECKON SHEPIUU bubmuoreka [JOK
JBIKEHUS MOJICKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona
27 3akoH [lanbroHa. ["a30BbIE 3aKOHBI 11.12.2024
Jlaboparopnas pabota 16.12.2024
28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
rapamMeTpamMu COCTOSTHUSI
Pa3pexKEHHOTO Ta3a
29 H3onporiecchl B €anbHOM ra3e u ux 18.12.2024  Bub6nuoreka IIOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenuss sueprus 23.12.2024
TEPMOJANHAMUYECKON CUCTEMBI U
30 cnocoObl €€ n3meHeHnus. KomnuecTBo bubmuoreka [JOK
TEIUTOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO UJICAIbHOTO
rasa
31 Bt Temonepesatn 25.12.2024  buoimoteka [IOK
https://m.edsoo.ru/ff0c5c36
2 nomyroaue
VY neapHas TEMIOEMKOCTH BEIIECTBA. 13.01.2025
32 KonunuecTBo TennoTsl npu bubmmorexa [TOK
. https://m.edsoo.ru/ffOc5c36
Teruionepenaye. AnuabaTHbIi mpoiece
33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €T0 15.01.2025  bubauoteka [JOK



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

IMPUMCHCHUC K U30IIponecccamM

https://m.edsoo.ru/ffOc5efc

HeobOpatumocTh mporieccoB B 20.01.2025
34 npupojie. Bropoii 3akon bubmmorexa [TOK
PHpoAe. BTOp https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH

35 [Tpunmun nevicreus u KIIJ TenmoBoi 22.01.2025  buommoteka [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KI1/{ 27.01.2025

37 DKosornyeckre npoodaeMbl 29.01.2025
TETUIOHEPTETUKHI

38 Oo6o06maromuit ypok «MonekynspHas 03.02.2025  Bubamoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paboTa mo teme 05.02.2025

39 «Momnekynspras pu3uka. OCHOBBI bubmorexa LHOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI)

40 [TapooGpa3oBanue U KOHIEHCAIIUS. 10.02.2025  bubmuoteka [IOK
Hcnapenune u xunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS 12.02.2025

41 BJIAXXHOCTH BO3ayxa. HachIeHHBIN bubmmorexa [TOK

yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucraminyeckue u 17.02.2025

42 amMop¢HbIe Tena. AHU3OTPOIHS bubnnorexka [HOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMeHHbIE MaTepHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL. 19.02.2025

bu6mmoreka [IOK
43 VY aenbHas TEIOTAa MJIABICHUS.
https://m.edso0.ru/ff0c6708
Cyb6numarus
24.02.2025 bu6
44 VYpaBHeHHE TEIJIOBOTO OajlaHca nommoreka LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
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
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OnexTpuszanus Tei. DIEKTPUIECKUI 26.02.2025
45 3apsi. J(Ba BUIa SIEKTPHYECKHUX bubmorexa HOK
DAL A P https://m.edsoo.ru/ff0c6bcc
3aps/I0B
IIpoBOAHMKH, TUIICKTPUKU U 03.03.2025
46 nfn TIPOBOTHUKH 3aK(I:H COXpaHEHUS bubmorexa HOK
yrp ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
BzaumoperictBue 3apsiioB. 3akoH 05.03.2025
47 Kynona. ToueuHbIH 2JIEKTPUIECKUN bubnmorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsk€HHOCTB DIIEKTPUYECKOrO 10.03.2025
48 nosis. [lpunHnun cynepno3unuu bubnmnorexa [JOK
BJIEKTPUYECKUX Noje. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 3eKTpocTaTuYecKoro 12.03.2025
49 nojs. [lorennuan. PazHocth bubmmorexa [TOK
] ’ https://m.edsoo.ru/ffoc6f00
MOTEHIMATIOB
[IpoBOHUKY U TUATIEKTPUKH B 17.03.2025
50 3JIEKTPOCTATUYECKOM I10JIe bubmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHULIAEMOCTh
51 DnexrpoémkocTs. Kongencaro 19.03.2025  bubmmorexa [{OK
P ) A P https://m.edso00.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO 02.04.2025
52 KOHJIEHCATOpAa. DHEPIHUS 3apsKEHHOI0 Brbmuorexa IOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlabopaTtopHas pabota "M3mepenue 07.04.2025
AJIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHUUI NENCTBUSA U IPUMEHEHUE 09.04.2025

KOHACHCATOPOB, KOMMPOBAJIBLHOI'O



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

anmapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3azemIieHne AIeKTPOpruOOpPOB

55

DNEeKTPUYECKHUM TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma it
ydacTKa [enu

14.04.2025

56

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

16.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO
Toka. 3akoH Jlxoys-Jlenna

3akon Oma i MOJIHOH (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne DJIC ucTtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHS)

DNEeKTpOHHAsl TPOBOIUMOCTh TBEPABIX
METaJIOB. 3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

0.5

21.04.2025

23.04.2025

28.04.2025

30.04.2025

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

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

61

ITomynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOcTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoaHUKOBBIE

05.05.2025

bu6mmoreka [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

npuOOopHI

DIJIEKTPUYECKUH TOK B paCTBOpaX U 07.05.2025

62 pacIuiaBax 3JIE€KTPOJIMTOB. 1 bub6nuoreka [IOK
DNEeKTPONUTHYECKAs TUCCOLUALIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKUH TOK B ra3ax. 19.05.2025

63 CamocTrosTenbHbIN 1 1 bubnmnorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpudeckue npudopsl U 20.05.2025

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmnorexa [JOK
npuMmeHenue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 Oo6o0maromuit ypok 1 21.05.2025  BbubGmmoreka [IOK
«INEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
Kontponbnas paboTa mo teme 21.05.2025
«Inexkrpocraruka. [locTossHHBIN

66 JIEKTPUYECKUN TOK. TOKHU B 1 bubnnorexka [JOK
pasnu4uHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
MpOBepoYHasi paboTa MpH MPOBEICHUN
Ha OyMa)KHOM HOCHUTEJe

67 PezepBubiil ypok. KonTposbHas 1 bubnnoreka [HOK
pabota o Teme "DIeKTpoArHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O6001maomui ypok 1 bubnmoreka [JOK
o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie IIpakTnyeckue Aara tuppoBLIe
Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoTbl padoThI pecypest
1 monyroaue
IIocTossHHBIC MAarHUTHI M UIX 02.09.2024

1 B3aUMOJCHCTBHE. MarauTHOE MoJIe. 1 bubmnoreka IIOK
Bekrop MaruuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMH
MarnuTtHO€e 110J1€ IPOBOHUKA C 05.09.2024

) TokOM. OnBIT DpcTeaa. 1 bubnuotexa [IOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 09.09.2024  Bu6nuoreka IIOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME MarHuTHOTO MOJISI Ha 12.09.2024
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«Hccnenosanue necTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHMWTa Ha PaMKy C
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha 16.09.2024
5 JBIDKYIITYIOCS 3apSHKEHHYI0 YaCTHILY. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopeniia
6 3JI€KTpOMaI‘HI/ITHa$I HHAYKLHUA. IToTok 1 19.09.2024

BEKTOpa MarHUTHOM uHAyKuuu. 31C



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

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu Gapanes

10

JlaboparopHas paboTa
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHAYKIOHUN»

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. 3/]C caMOMHIyKIHH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHndeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUThI, SJIEKTPOJABUTaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
WHIYKIMOHHAs [1eYb

Ob6o06maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAS WHITYKIHSD»

23.09.2024

26.09.2024

30.09.2024

03.10.2024

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

bubmmorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarsurtHoe 1o1e.
DJIEKTPOMArHUTHasE UHIY KIS

07.10.2024

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE
KoseOanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue sHepruu

10.10.2024

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

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KoeOaHuii Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

14.10.2024



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

14

15

Koneb6arenbusrit kouTyp. CBOOOAHBIE
ANIEKTPOMATHUTHBIE KOJICOaHUS B
UJIeaJIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorust Mex 1y MeXxaHH4eCKUMU U
9JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHCHHS SHEPTUU B HICATHHOM
KOJIe0aTeIbHOM KOHTYpE

17.10.2024

21.10.2024

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

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxarImux
KoseOaHusX. BeIHYKIeHHBIC
MeXaHWUecKHe Kojiebanus. Pe3oHanc.
BrinyKI€HHBIE IIEKTPOMAarHUTHBIC
KoJieOaHus

24.10.2024

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

17

[Tepemennblit Tok. CHHYCOUATbHBII
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEHCTBYIOLLEE 3HAYECHHUE CUJIbI TOKA U
HaIpsHKEHUs

08.11.2024

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

11.11.2024

19

Y CTpolCcTBO M TPAKTHYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHHUI
3JeKTponepenay

15.11.2024

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrHYecKre pUCKH NpU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
JJIEKTPOIHEPTHH B TOBCEAHEBHON

18.11.2024



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

KHU3HHU

MexaHn4ecKue BOJIHbBI, YCIOBUSA 22.11.2024
21 pacnpoctpanenus. Ilepuon. Ckopocthb bubmmoreka [JOK
pacnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOI0JIBHBIE BOTHBI
99 3Byk. CKOpOCTb 3ByKa. | poMKOCTh 25.11.2024  bu6mmoreka [IOK
3ByKa. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHuTHBIE BOJIHBI, UX 29.11.2024
23 cBoOMcCTBa U ckopocTh. [Ikana bubmorexa LHOK
P i https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHLHAIIBE paTUOCBA3U U 02.12.2024
24 TeneBuneHus. Pazsurue cpencts
cBs3u. Paguonokanus
o5 Kontponbnas padora «Konebanus u 06.12.2024  Bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeENHOE pacpoCTpaHEHUE 09.12.2024
26 CBETa B OJJHOPOJIHOM cpene bubmmorexa [JOK
. P peue. https://m.edso0.ru/ff0cd350
ToueuHsblil HICTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeta. 3aKOHbI OTPAKEHUS 13.12.2024
27 cgeta. [locTpoeHue n3o0pakeHut B bubmorexa LHOK
' P P https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Tpenomiienue csera. IlonHoe 16.12.2024
28 BHYTpeHHEE oTpakeHue. [IpenenbHbliii bu6muoreka [IOK
YIOJI IIOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEeHUs
29 JlaboparopHas padota «3mepenue 20.12.2024  bubnmnoreka [JOK
MOKAa3aTeIIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIun3el. ITocTpoenue u3obpaxeHuii B 23.12.2024  bubauoteka LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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nuH3e. PopmyJia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa 27.12.2024
31 «HMccnenoBanue cBOMCTB
M300paKeHUM B JIMH3AX)
2 nonyrogue
Hucnepcus ceera. CioxXHbIA COCTaB 13.01.2025
39 Oenoro cBera. Llet. JJaboparopHas
pabora «Habmronenue nucrepcuu
CBETa»
33 Nntepdepennus ceta. Audpaxius 16.01.2025  bubGmmoteka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. 20.01.2025  bubnumoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 Ontuueckue npuOOPsI U yCTPONCTBA U 23.01.2025
yCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
I'panu1pl MpUMEHUMOCTH 27.01.2025
36 KJIacCU4YeCcKor MexaHuku. [locTyiarsl bubnmnorexka HOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 30.01.2025
37 3ame/IeHre BpEMEHH U COKpallleHue bubmorexa [TOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DOHEPrus U UMITYJIbC PEISATUBUCTCKON 03.02.2025
. bubnuorexa [{OK
38 gacTHIbl. CBS3b MAaCCHI C SHEPTUCH U
https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIHUsl MOKOS
39 KonTtponsHas padora «OnTuka. 1 06.02.2025  bubnuoteka [JOK

OCHOBBI CIEUATIBHON TEOpUH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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OTHOCHUTCIIBHOCTH

40 ®otonbl. Dopmyna [1nanka. DHeprus 10.02.2025 = bubauoteka IJOK
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTIEOBAHKUE 13.02.2025 Bu6 110K
noOIMoTeEKa
41 otodddexra. Oneiter A. I'.
¢ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHHE 17.02.2025
42 Oiinmreitna st porosaddexra bubmorexa HOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Hasnenune cBera. Onwite I1. H. 20.02.2025
43 JlebeneBa. XuMuueckoe IeiCcTBHE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u 24.02.2025
44 MPAKTHIECKOE TIPUMCHEHUE!
dboTosneMeHT, GOTOATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO
45 Pemenue 3amau no reMe « IJ1EMEHTEI 27.02.2025  Bbubmmoreka LIOK
KBAHTOBOM ONTHKM) https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OMbITEL 03.03.2025
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[Lmanerapnas Moaenp aroMa
06.03.2025  bubmmoreka [JOK
47 IToctymnatel bopa
Y p https://m.edsoo.ru/ffOd0afa
N3nydyenue u normiomenrne GOTOHOB 10.03.2025
48 IIPH TIEPEXO0JIC aTOMa C OJTHOT'O0 YPOBHS bubmorexa HOK
p pEXO . A yp https://m.edsoo.ru/ff0d0afa
SHEpPruM Ha Apyroi. Buabl ciekTpoB
49 BomHOBBIE cBO¥CTBA YacTHIl. BOTHEI 13.03.2025 = BbubGnuoteka [IOK

ne bpoiina. KopnyckymnsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jtyanu3M. ClIOHTaHHOE U
BBIHYKJCHHOE U3TyUYCHHE

50

51

52

53

54

55

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto coctasa
PaauoOaKTUBHOTO U3TYyUEHUS

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Biusaue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anbsa-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-usiyyeHue

OHeprus cBA3U HYKIOHOB B SIIpE.
Snepusle peakuuu. S nepHbIi peakTop.
[Ipob6nembl, epcreKTUBEI,
JKOJIOTUYECKUE ACIIEKTHI SIICPHON
SHEPIreTUKHU

DeMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
PEruCTpaLK SJIEMEHTAPHBIX YACTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
(bU3UYECKON KapTHHBI MUPAY

Dransl pa3BUTHS ACTPOHOMUHU.
[IpuknanHoe 1 MEUPOBO33PEHYECKOE
3Ha4YeHUE acTpoHOMUHU. Bun
3B&3HOrO Heba. Co3Be3aus, ipKue
3BE3/IbI, IJIAHETEI, HX BUIUMOE

17.03.2025

20.03.2025

03.04.2025

07.04.2025

10.04.2025

14.04.2025

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38
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nemkenne. ConHeyHas CUCTEMA

56

57

58

59

60

Comnuie. ConHeuHast akTUBHOCTD.
Wcrounuk sneprun CosHua 1 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEICTABIICHUS O IPOUCXOKICHUH U
sBostonny CosHIA U 3BE37

Mieynsiii [1yte — Hama ['anakTuka.
ITonoxxenue u apmxenne CoaHIA B
lNanaktuke. I'anmaktuku. YEpHbIE NBIPHI
B SIIpax rajakTHK

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

HepemeHHLIe HpO6HeMH ACTPOHOMUHU

17.04.2025

21.04.2025

24.04.2025

28.04.2025

05.05.2025
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KonTtponbHas pabota «1eMEeHTHI
ACTPOHOMHH U acTPOPUIUKI)

19.05.2025

62

O6o6maromuii ypox. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COLIMATLHON U
ATUYECKOH chepax esaTeIbHOCTH
JelnoBeKa

22.05.2025

63

O6o6marmuii ypok. Pons 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOM KapTUHE MUPA




Ob6o6maromuit ypok. Poib
64 buznueckoil Teopun B GOpMUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOM

KapTHUHE MHUpa

O06o6maromuii ypok. Mecro
65 ¢du3uvecKoil KapTHHBI MUpa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-

HAyYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpupoae

66 PesepBHBI ypok. MarautHoe 1moste.

DNIeKTpOMarHuTHasE MHIYKIUS

PesepBHblil ypok. Ontuka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnsiit ypok. KBantoBas ¢usuka.
68 DneMEHTBI aCTPOHOMUU U

acTpou3uKu

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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68



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



