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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM NporpaMmsl, npencraBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (QenepaibHOl pabodeil MporpaMMbl BOCHUTAHHS U
KOHLEMIIMK TpernojaBanus ydeOHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aAUAX Poccuiickou denepanuu, peANTU3YIOLINX 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 CUCTEMHO-AESTEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEeIMETHBIM pe3yJibTaTaM
OoOy4eHHsI, a TAKXE YUYHUTHIBAET HEOOXOJUMOCTh pEATM3aLUU MEXIPEIMETHBIX
CBsA3€l (PU3BMKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMH IpeameTamu. B Heil
OTIPEJICIISIIOTCS OCHOBHBIC 1€MW M3yYeHUs (PU3MKH HAa YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHusl, IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3UKH: JIUYHOCTHBIE,
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 yueOHoro npeamera « Ou3ukay» 1o rogam 00y4eHus.

®du3rka Kak Hayka O HamOojee OOIMX 3aKOHAX MPUPOIbI, BHICTyNHas B
KauecTBe y4eOHOI0 MpeIMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpysxaroriem mupe. IIKoapHBIN Kype PU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI
JexKaT B OCHOBE IIPOILIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
dbuznyeckoid reorpadueid u actpoHoMueil. lcmonp3oBaHME W aKTUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
Pa3HOOOpPAa3HBIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHA CBOMCTBAMHU M JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa O0ydaroluxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHSTH
HAYYHBI METO] TO3HAHMS [TPH BBIITOJIHEHUN UMH YU€OHBIX HCCIIE0BAHUM.

B ocHoBy Kkypca ¢u3uKu i1 ypOBHS CpemHEro o01mero o0pa3oBaHUs
NOJIOKEH pSAd HUAEH, KOTOpbIE MOYKHO pacCMaTpyuBaTh KaK IPUHLUIBL €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTEpPHaNl U3 BCEX pa3iesioB (PM3HUKH, BKIIOYAET KaK
BOMPOCHI KJITACCUYECKON, TAK K COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM Marepual Kypca (GU3UKH
oObeAMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus MOpearosaracT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIHaNa (U3UYECKOW HAayKH, OCMBICICHUE CBS3U PAa3BUTHUSA
bu3ukn ¢ pa3BuTMEeM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUCCKUMU TIPOOIEMaMH.

Hoes  npuxnaonou  nanpasrennHocmu. Kypc ¢Gusumkm mpeamoaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIOKECHUI
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEpKaHMsI, TOCBSIIEHHBIX HSKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBl C PAa3BUTHEM TEXHUKHU W TEXHOJIOTHH, a TakKe OOCYKIICHHS
po0IeM pallioOHATBHOTO MPUPOIOTONB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaAMH Kypca (U3HKH Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCA (U3HUecKue Teopuu ((popMuUpoBaHHE MPEICTABICHUN O
CTPYKTYp€ MOCTpOeHUsl (pu3nueckoil Teopuu, posiv QyHIaMEHTAIbHBIX 3aKOHOB U
INPUHLUIIOB B COBPEMEHHBIX NPEACTABICHUAX O IMPUPOJIe, TpaHHIAX
MPUMEHUMOCTH TEOpHM, i1 OIKHCAaHUSl €CTECTBEHHO-HAYyYHbIX SBJICHUN U
IIPOIICCCOB).

CHUCTEMHO-ACSATEILHOCTHBIN TOAX0 B Kypce (PU3UKU peanusyercs: Mpexie
BCErO 3a CUET OpraHu3allid IKCICPUMEHTAIBHON NESITEIIbHOCTH OO0YUYaroIInXcs.
Jnst  6a3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOpPHBIX padoT,
KOTOpBIE B mporpamme 1o (usuke oObEIUHEHbI B OOIIMI CIUCOK YYCHUUYECKHUX
IpaKkTUYECKUX paboT. BhiaelieHne B yKa3aHHOM IEepedyHe JIabOpaTOpHBIX padoT,
MPOBOJAMMBIX JUIsI KOHTPOJSL M  OLEHKH, OCYIIECTBIISCTCS YYaCTHUKAMHU
o0pa30BaTeIbHOTO TMpOIECcCa HUCXOJs U3 OCOOCHHOCTEH IUTAHMPOBAaHUA U
ocHameHuss kaOwHera ¢usuku. Ilpm »>ToM oOecrmeumBaeTCs  OBJIAJCHUC
OoOy4YaroImMUMHUCs YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE HW3MEPEHMs, HCCIICIOBaHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonplioe BHUMaHUE YIENSAETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. Ilpu 3TOM J71s1 pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIIOTCS 337a4M C SIBHO
3aIaHHOM (hU3UYECKON MOJIEIIbIO, TTO3BOJIAIOIINE MPUMEHITh U3yUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U WHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. /sl KadeCTBEHHBIX 3a]1ay MPUOPHUTETOM SIBIISTIOTCS 3a7aHUs Ha
oOBbsICHEHHE TPOTEKaHWS (PU3NYECKUX SBJICHUN M TPOIECCOB B OKPYXKaIOIMIEH
KU3HU, TpeOyromue BbIOOpa (u3MUeckoid MoAenu [Uisl CUTyallud MPaKTHUKO -
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Y4eOHOro mporecca 0a30BBIA yPOBEHb Kypca
(GU3MKN Ha YPOBHE CPETHETO OOIIET0 00pa30BaHUs JOKCH U3Y4aThCsl B YCIOBHSIX
peIMETHOTO0 KaOMHeTa (U3WKH WIA B YCIOBUSX WHTETPHUPOBAHHOTO KaOMHETa
IPEIMETOB €CTeCTBEHHO-HAYYHOTO IWKIa. B kaOuHeTe (GU3MKH MODKHO OBITH
HEeoOXomuMoe J1TabopaTopHOE OOOpYAOBAHWE IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYEHWYECKUX MPAKTUIECKUX PAOOT M JEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHcTpanmoHHOe o0OopymoBaHue (OPMHUPYETCS B  COOTBETCTBUU C
NPUHITUIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH U O00ECIeUYMBACT IIOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX JIEMOHCTPAMN IS
WCCJICMOBAHNS  W3Y4YaeMBbIX SBJICHUH H  TPOILECCOB, OMIHPUYECKUX W
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHME JJIsi YYECHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUAE TEMAaTHYECKHX KOMIUICKTOB M 00ECTIEUMBACTCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JBYX oOydaromuxcs. TemMaTHuuecKkue KOMIUICKTHI
7a00paTOPHOTO OOOPYOBAHMUS JIOJDKHBI OBITH ITOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE ITM(POBBIX JTab0OpaTopuil.

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 MPEACTABICHUI O HAYYHOM METOJE TO3HAHUSA U (POPMUPOBAHHE
MCCJICIOBATEIHLCKOTO OTHOIICHHUS K OKPY KAIOIITNM SBJICHUSIM;

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

e (opmupoBaHue yMeHUN OOBSCHATH SBICHUS C HCIOJIh30BAaHUEM
(bU3NYeCKUX 3HAHUI M HAYYHBIX JOKA3aTEIbCTB;

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

JlocTikeHre 3Tux 1enei oOecrieunBaeTcs perieHueM CIEIYIONNX 3a7ad B

Iporiecce u3yyeHus Kypca GU3UKH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus:



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

e (opmupoBaHue yMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
0oObsCHeHHMST (PU3WYECKUX SBICHUW B TPUPOAEC W IS TPUHATHUSA
IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM )KU3HH;

e OCBOCHHE CIOCOOOB pEHICHUS Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3allay, MOAPa3yMEBAIOLUIUX CAMOCTOSITEIIbHOE
co3nanue GuU3NUECKOl MOJIENH, aJIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHWMaHWE (U3MYECKUX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHHUYECKUX
YCTPOUCTB M TEXHOJIOTHYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOIO TUJIAHUPOBAHUS W TPOBENECHUS
(GU3NYECKUX SKCIIEPUMEHTOB, aHaIN3a M HWHTEPIIPETAIllid WH(POPMAIIUH,
OTIpe/ieNIeHUs TOCTOBEPHOCTH OTYyUYEHHOTO Pe3yIbTaTa,;

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

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIero
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), 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
MpPOBEICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYE€TOM HWHIUBUIYAITbHBIX
O0COOEHHOCTEH 00yUYaroIIuXCsl.



COAEPXXAHME OBYYEHUA
10 KIIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

dusnka — Hayka o npupoje. HayuHele MeTOABI MO3HAHUSA OKPYXKarOLIErO
mupa. Ponp oJKkcmepuMeHTa M TEOpHMM B IPOLECCE IO3HAHUS IPUPOABL.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortesbl.
dusznueckre 3aKOHbI U TEOPHH. |'paHUIIbI MPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Pone u mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4HOH KapTHUHBI
MUpa, B IPAKTUYECKOU I€ATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBple M UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienure, CKOpOCTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOpPEHUE MaTepuaIbHOM TOYKH, WX MPOCKIIMM HAa OCH CHUCTEMbI KOOPAMHAT.
ClioxeHue nepeMenIeHU 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.

KpuBonuueiiHoe  aBwkeHue. JIBHKeHHME  MaTepUaJbHOM TOYKM IO
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, LICMTHBIE U PEMEHHBIE TIEpEAaUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBYKCHUSL.

[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.

Hanpagnenue ckopocT Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3ydeHre HEpaBHOMEPHOTO IBUKEHUSA C LEIBI0 ONPEJIEIECHUS] 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.

N3yuyenue nBM>KeHUs Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

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

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUUIsL MaTEpUAIIbHOM TOUKHU. Tpernil 3akoH HbroTOHA 1J1s1 MaTeprUalbHBIX 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 TpeHUsl CKOIbXKEHUS U cujia TpeHus nokosd. KoadduimeHT TpeHus.
Cuna COnpOTUBIICHUS TIPU IBUKEHUM TEJa B )KUIKOCTU WIIH rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

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

TexHHueckre yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuuM.

CpaBHEeHME MACC B3aUMOJIEUCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepeHnne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec Tena mpu yCKOpEHHOM NOABEME U MAJCHUU.

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 YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE 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.
NMnynbe cuibl U U3MEHEHUE HUMITyJibCa Telld. 3aKOH COXPAHEHHS HUMITYJbCa.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJTBI.

Kunernueckass sHeprusi MaTepHalibHOM TOukH. Teopema 00 HM3MEHEHUU
KMHETHYECKOWU SHEPTHM.

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

[loreHnmanbHble W HENOTCHLMUAIbHBIC  CHIIBL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHCHHUEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED,
MPYXKUHHBIN MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPT UM B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI ¢ U3MEHEHUEM MEXaHUYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSIKEHHS PESUHOBOTO KIyTa.

Paznen 3. MoJsekyasipHas pU3NKa U TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW T€OPHUU U MX 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 ITUX MoJeneil. Macca u
pa3zMmepbl Mojieky1. KonudecTBo BemectBa. [loctosiHaass ABoraspo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana Temneparyp
Lenncus.



Mognens  upeanmbHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HIICabHOTO Ta3a. AOCOJIOTHAs Temreparypa Kak Mepa
CpeoHEW KWHETHMYECKOW HSHEPruH TEIUIOBOTO MABWKEHUsA dYactull rasza. [llkana
temneparyp KenpBuna. I'azoBbie 3akoHbl. YpaBHeHHue MeHnaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHWE H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
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 CyLIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTIOCTpUpPYOIIas IPUPOLy AaBIEHUS ra3a Ha CTEHKH COCyJa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJICAJIbHOrO Tasa,
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 MEXKTY IMApaMETPAMHU COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmoanHamuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHeHusi. KomudyecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrus  OAHOATOMHOIO  HJACaJbHOrO  raza. Buael  Temionepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSA, U3IIYUYCHHUE. Y I€bHAs TEIUIOEMKOCTh BEILECTBA.
Kosim4ecTBoO T€mOTHI MpU TEIIonepeaaye.

[Tonsitue 06 amuabatHOoM mporiecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBoro 3aKoHa TEPMOIAMHAMUKHM K wu3omporieccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH Tepmounamuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TemnoBble  mamwmHbl.  [IpyHOMOBI ~ JEWMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sHEpruM B TEIUIOBBIX MamuHax. Koaddumment moneznoro
nericTBus TerutoBord MammHbl. [lukn KapHo m ero ko3 @HIIMEHT IMOJIE3HOTO
JNEUCTBUA. DKOJIOTMUECKHE MPOOJIEMbI TEIIOAHEPTETUKH.



TexHuyeckre yCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHws, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Jlemoncmpayuu

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).

W3MeHeHre BHYTpEHHEN SHEPTHUM (TeMIepaTyphl) Teja Mpy TeIlonepeaaye.

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

Mopenu napoBoil TypOUHBI, ABUTATEI BHYTPEHHETO CrOpaHusl, PpEaKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol

N3mepenue yaenbHON TEIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoonvt

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

Tépnoe Teno. Kpucramnmuueckue u amopdubie Tesna. AHU30TPOIHSI CBOWCTB
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 BIaKHOCTH.

HaGmnroieHrie HarpeBaHus U IJIABJICHUS KPUCTAJNIMUECKOTO BEIlIECTBRA.

JleMoHCTpanus KpuCTasuioB.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auusi TeJd. OJEKTpUYecKuid 3apsan. [IBa Bula 5>IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKYU, AMANEKTPUKU M TOJYINPOBOJAHUKH. 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsijia.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKAN 3apsIl.
Onextpudeckoe mnone. Hanpsok€HHOCTh  3nekTpudeckoro nosid.  [IpuHoumn



CYNEPIO3ULNN 3JIEKTPUYECKUX MOoJei. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJIAL.

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

OnextpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLNMN IEUCTBUSA dIIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOHUKH B 3JIEKTPOCTATHUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUIECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIaaH
IUIACTHH, PACCTOSIHUS MEXILY HUMHU U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuydeckuit mok. Toxu 6 paziuunvix 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, ApAIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOJHUKOB.

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

DNEeKTpOABMKYIAsL CUJa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3axon Oma 15 TOJTHOM (3aMKHYTO#) 3ieKTprudeckoit renu. KopoTkoe 3aMbIk aHue.

ONeKTpoHHAasT  MNPOBOAMMOCTD  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.



DNIeKTpuUecKuii TOK B Ta3zaXx. CamMOCTOSTENbHBIM M HECAaMOCTOSTEIbHBIMN
paspsa. Monnus. [LInazma.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIEpMETD,
BOJITMETP, pEOCTAaT, HCTOYHUKM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TaTbBAaHHUKA.

Llemoncmpayuu

M3mepeHne CUilbl TOKA U HaIIPSIKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOJHUKOB.

[Ipsmoe wn3MepeHne DJIeKTpOABIKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHMYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOJIUTOB.

M ckpoBoii pa3psia 1 MPOBOAMMOCTB BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1adopamophvle pabomol

N3yyeHue CMEIaHHOIO0 COEIMHEHUS PE3UCTOPOB.

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

Habmronenue amekTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4€TOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMH MaTEeMaTUKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUU.

Meoicnpeomemnvle nonusimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbI (akT, rumnoresa, (pusnueckas BeJIWYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHUe CHUCTEMbl YpaBHEHMM, JHHEHas QyHKOuS,
napabona, rurnepOosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIHHU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0KEHNE 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, CTPOEHUE aTOMOB U MOJIEKYJ, 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 ABUKEHUI C UCMOJIB30BAHUEM MEXaHU3MOB,
YYET TpPEHUS B TEXHUKE, MOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIrO
cropanusi, napoBasi TypOrWHa, OBITOBOM XOJOJUIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJIyYEHUsS] COBPEMEHHBIX MAaTE€pHaJOB, B TOM YHCIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBI IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, FATbBAHUKA.

11 KIJACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuUTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM HMHAYKUuU. lIpuHuun cynepno3unnu
MAarHWTHBIX TOJeH. JINHMM MarHUTHOW MHAyKuMH. KapTuHa JWHHMI MAarHUTHOU
WHIYKIWH TOJI IOCTOSIHHBIX MAarHUTOB.

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

Cuiia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. JIBH)KEHUE 3apsyKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenua.

SBneHue HnekTpoMarHUTHOM WHAYKIMH. [lOTOK BekTOpa MarHUTHOM
WHIYKIMHU. OJEKTPOABWKYILIAs CWJIA WHAYKUUMHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

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

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIEHWE CaMOMHAYKLMHU. OJEKTPOJIBHXKYIIAs CHIIA
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 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO 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.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol

M3yudeHre MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne 1eWCTBUSA MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanne sIBIEHUS dJIEKTPOMAarHUTHOW WHIYKIIUH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

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
kosebanwuii. [IpeBparienue sHeprun Mpy TApMOHUYECKUX KOJICOAHUSX.

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

[IpencraBieHne o 3aTyXaroumx KojaeOaHusx. BoIHYy)AeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/IeHHbBIE 3JIEKTPOMArHUTHHIE KOJICOaHNS.

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

Tpanchopmarop. IIpousBoACTBO, Mepeaadya U MOTPEOSICHUE IIEKTPUICCKON
AHEPIruM. IKOJOTMUYECKUE PUCKU TIPU MPOU3BOJCTBE 3JEeKTposHepruu. KynpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyieOaTeabHOM cHCTeMbl (IPYKUHHBIN WA
MaTeMaTUYECKUI MasTHHK).



Hab6mronenue 3aTyxaromux KojieOaHu.

HccnenoBanne CBOKWCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmronenue pezonaunca.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu moOCIEeNOBATEIbBHOM COCIMHEHUH PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopens TMHUYU 3IEKTPONEPEAAUH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCHMOCTH TIEPUOIA MAIBIX KojeOaHWid rpy3a 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, yCIOBUS pacnpocTpaHenus. llepuon. CkopocThb
pacrpocTpaHeHuss W JJiMHa BOJHBI. llomepedyHble W MPOAOJBHBIE BOJIHEI.
Wurtepdepentus u nudpakiius MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota 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,
unTepdepeniys. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIIBI PAIXOCBSA3U U TENEBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyeckre yCTpOWCTBA M NPAKTHUUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTpPa3ByKOBas JMArHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TeaedoH, CBU-nieys.

Llemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE TIOTIEPEYHBIX U MPOAOTBHBIX BOJH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKA.

HaGmroieHre oTpaxeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHinu u 1uppakiuu MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

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



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

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsgmoiinHEHOE pacnpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI oTpakeHusi cBera. [locTpoeHne m3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MTPEIOMIICHUS CBEeTa. AOCOIOTHBIN MTOKa3aTellb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojg MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparomiie U pacceuBarouue JuH3bl. ToHkas nuH3a. DOKycHOe
paccTosTHUE W ONTHYECKash cujla TOHKOM auH3bl. [locTpoeHune m300pakeHud B
coOMparoluX M pacceuBaronux JuH3ax. GopMmysa TOHKOW JIMH3BL. Y BEJIMYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBasi ontuka. Wurtepdepenuns cBera. KorepeHTHblE HCTOYHHUKH.
VYcnoBusi HabOmo/leHWs MaKCUMYMOB W MHUHUMYMOB B HHTep(EepeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakuvonHas pemerka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM MaJCHUUM MOHOXPOMATUYECKOTO CBE€Ta Ha
TUu(GPaKIMOHHYIO PEIIETKY.

[Tonmsspuszanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TU(PpaKMOHHAS peIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAHEHUE, OTPAXKEHUE U IMPEIOMIICHHE CBETA.
OnTuueckue npuOopskI.

[TonHOE BHYyTpEeHHEE OTpakeHue. MoJiesib CBETOBOIA.

HccnenoBanue CBOMCTB M300pa)KEHUM B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKomna.

HabGmonenne naTepdEpeHIINN CBETA.

HaGmronenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ HOMOIIbIO IPU3MBI.

[ToydyeHune cexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue monsipusaiuuy CBeTa.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomol



N3mepenue nokasaress mpeaoMIIeHHs CTEKJIa.
HccnenoBanne cBOWCTB M300paXKEHUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieniMaJIbHONM TEOPUH OTHOCUTEIBHOCTH

['panuubpl  TPUMEHMMOCTH  KJIacCMYECKOM  mexaHuku.  [loctymartsl
CHEUHUAIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETA B BAKyyMe€, IPUHILINI OTHOCUTEIBHOCTH DUHILTEIHA.

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 K6AHMOBOU 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.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckre YCTpPOWCTBA U MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboTOMaTUMK, COJTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (GOTOIPdeEKTa.

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.

BonnoBelie cBoiicTBa yactuul. Bosnsl ne bpoist. KopnycKyisipHO-BOJHOBOM
JyaJTu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

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



Jlemoncmpayuu
Mogens onsita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI JIa3epa.
Habmroaenue inHeHyaThIX CIEKTPOB U3ITYUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol
Habnronenue nuHeyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHwro  cocTaBa
panuoakTuBHOrO wu3nydyenus. CBoiicTBa anbda-, Oera-, ramMma-u3ITydCHHS.
BnusiHME pag0aKTUBHOCTH HA KHUBBIE OPraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hykionnas mopens snpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbpda-pacnan. ODNEKTpPOHHBIA UM MO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIly4yeHue. 3aKOH PaJuOoaKTUBHOTO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekT maccsl sapa.
SAnepHble peakiuu. [leneHue u CUHTE3 SAep.
Anepuwiii peaktop. TepmosepHbiii cuHTe3. IIpoOieMbl M TEpPCIEKTHBBI
AJIEPHON DHEPTETUKNA. DKOJIOTUYECKUE ACTIEKTHI AEPHON SJHEPTETUKH.
DnieMeHTapHble YacTULbl. OTKPBITHE IMO3UTPOHA.
MeTob1 Ha0JIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hpr3ndeckoil KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IMPUMEHEHHME: JO3UMETpP, 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 pa3BUTHSL aCTpOHOMUU. [ IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

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: peUIEHHWE CHCTEMBI YPAaBHEHHM, TPUTOHOMETPUUYECKHUE
(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 TUTOIAIN TIIOCKUX (puryp u 06 bEMa Tell.

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, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW PEIMETKUA, CIEKTPAIbHbIN
aHau3.



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

Texnonocus: JIAHAMA DJEKTPOIIEpenad, TIEHEpPAaTop I[EPEMEHHOIO TOKa,
IEKTPOJBUTATENb, WUHAYKLIMOHHAS II€Yb, pafap, PaguONpPUEMHHK, TEIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NMpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpenmera «®Dusmka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTH JOCTHXKEHHUE CIIETYOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS yU4eOHOTO mpenaMera «DU3uKa» TO0KHbI
OTpakaTb TOTOBHOCTh U CIHOCOOHOCTh OOYYAaOUIMXCS PYKOBOJCTBOBATHCA
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEN JWYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAIM{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PacUIMpPEHUE >KU3HEHHOTO
OIBITA U OIbITA JEATEIBHOCTA B IPOLIECCE PEAIU3ALUU OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xx1aHCKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA O0YHAIOLIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUMCKOTO OOIIECTRA;

OPUHATHE  TPAAMIIMOHHBIX  OOIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX TPaXKAaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aluu;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTaPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPUMOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXEHUIM
POCCUNCKUX YUEHBIX B 00JIaCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O 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, BKIIFOYasi 3CTETUKY HaYYHOI'O TBOPYECTBA,
npucyIero (Gu3n4ecKoi Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM NpoPeCcCHOHATBHON NEATEIHOCTH, B TOM
YHUCJIE€ CBS3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBIN BBIOOD
Oyayuieil npodeccru U peaan30BbIBATh COOCTBEHHBIE KU3HEHHbIE IJIAHBL;

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

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE IJI0OAIBHOTO
XapakTepa dKOJIOIMUECKUX MpoOem;

IUIAHUPOBAHUE U OCYILECTBIICHUE IEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA,

paclIMpeHue OMNbITa ACATEIBHOCTH JKOJOTUYECKOW HAIIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHHUs  (QU3MKM  OCYLIECTBIISATh  MPOEKTHYIO U HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh HHJIMBHUIyaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA
ba3oBble jornueckue 1ecTBUA:
CaMOCTOSTENIbHO  (OpMYJIMPOBaTH M aKTyalIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU ACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HUX
JIOCTHKCHUS,
BBISBIIAATH  3aKOHOMEPHOCTM UM IIPOTUBOPEUYHST B  PacCMaTpPUBAEMBbIX
(bU3UYECKUX SABJICHUSX;
pa3pabaThiBaTh IUIAaH PEIICHUS TPOOJIEMBbl C YU4ETOM aHajanu3a HMEIOUTUXCS
MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBEI B JICITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOODAVMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE NMPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBaresibCKue eiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHSIMH W METOJAMU
bu3nUecKol HayKu;



BJIAJICTh HABBIKAMHU YUEOHO-HCCIICIOBATEIIHCKON M MPOCKTHOUN NEeATETLHOCTH
B o0ylact (pu3mKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHus 3a1ad (U3MUECKOTO COJEPIKAHUsSI, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IMO3HAHMUS,

BJIQJIETh BHJIAMH JICITCIBHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHMS, €r0
WHTEPNIpETalii, MPeoOpPa30BaHUI0 W TPUMEHEHHIO B PA3IMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IJaHUU yUYEOHBIX TPOCKTOB B 00acT (PU3nKH;

BBISBJISITh TIPUYUHHO-CJICACTBEHHBIC CBSA3M U aKTyaJIUM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIOTE3y €€ peIleHMs, HAXOIAUTh apryMEHThl JJIA JOKa3aTeIhCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHANM3UPOBATh TIOJYYCHHBIE B XOJAC pCIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynaMpoBaTh COOCTBEHHBIC 3a7a4d B 00pa3oBaTeIbHOU
JEATEILHOCTH, B TOM YHCIIE TIPU U3YyUEHUN (DUZUKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B TPAKTHUECKYIO 00JIacTh
JKH3HEICITEIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4UH, IOMyCKAOIINE aTbTCPHATUBHBIC PCIIICHHUS.

Pabora ¢ nndopmanmueii:

BJIaJIETh HaBBIKAMHU IOJy4YeHUs MWHGPOpMAIUU (U3UUIECKOTO COJePKaHUS U3
MCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBISATh IIOHUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MH(POPMAIIMA PA3JTHYHBIX BUIOB U (GopM
IIPE/ICTABIICHNUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

UCIIOJB30BaTh  CPEACTBA  HMH(POPMANMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIlMOHHBIX
3aad ¢ coONroJieHneM TpeOOBaHUM HJProHOMUKH, TEXHHKUH OE€30MacHOCTH,
TUTUCHBI, PECYpCOCOCpPEKECHHs, TIPABOBBIX M OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUS B PA3TUYHBIX (opmMarax ¢
y4€TOM Ha3HAYCHUS WH(DOPMAIIUU U TICJICBON ayIUTOPHH, BRIOUPAsT ONTHMAIBHYIO
dbopMy TIpeICTaBIICHUS M BU3yaTU3aI1H.

KoMMmyHuKaTHBHbIE YHUBeEPCAJIbHbIE Y4eOHbIe TeiCTBUS:
OCYIIECTBIIATH OOIIEHNE Ha YPOKaX (PU3UKH M BO BHEYPOUHOH IESITEIHHOCTH;
pacmo3HaBaTh NPEINOCBUIKA  KOH(MIUKTHBIX CUTyallMd ®  CMATYaTh
KOH(DIIUKTHI;



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

NOHUMATh U HCIIOJB30BATH MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUN C Y4YETOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0ro YieHa KOJIJIEKTHBA;

OPUHUMATh LM  COBMECTHOW  JESATENBHOCTH, OPraHW30BBIBaTh U
KOOPAMHUPOBATh JICHCTBUS TO €€ JOCTHMIKEHHMIO: COCTaBJATh IUIAaH JEHCTBUH,
pacnpenenarb poyid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHO paboThI;

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

npearaTh HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKONW 3HAYMMOCTH;

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

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA
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 BBIMOJTHEHUS TPAKTUYECKOW padOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYalUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEINOUTEHU;

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

OLICHUBATh TPUOOPETEHHBIN OIBIT;

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

CaMOKOHTPOJIb, IMOUMOHAJIbHBII NHTEJJIEKT:

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

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

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU JJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;



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

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3e pPe3yJIbTaTOB
NeSTEIIbHOCTH;

IPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3e pPe3yJbTaToOB
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
COBEPIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, MpeIoiararonmni
c(OPMUPOBAHHOCTD:

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

CaMOpPETyJIMPOBaHMsI, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HMOIMOHAIILHBIM U3MEHEHHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO 1eJIU U
yCrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE JICHCTBOBAThH HMCXOMAS W3 CBOUX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BHICTPAUBATh 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 posib 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:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CHUCTEMa OTCUéTa, aOCOJIFOTHO TBEPIOE 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 NPU HarpeBaHUU (OXJIAXKIACHHH ), TEIIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAlWs, IUIABJICHHUE, KPUCTAJUIM3alMs, KUICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cCoCyJlie, CBSI3b MEXJIy I[apaMeTpaMH COCTOSIHUMA Tra3a B  HM30MpOIEccax,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3apSI0B;

OMHCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Yys (U3HUYECKUE BEIUYMHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPTHsl, MOTCHIMaIbHAs dHEPTHsl, MEXaHU4eCcKas
paboTa, MEXaHMYeCKas MOIIHOCTh, IpPU OINHUCAHUM NPABUIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICT MCIHOJB3YEMbIX BEIUYMH, MX OOO3HAUEHUS W EAUHUIIBI,
HAXOJUTh (OPMYJIbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYyTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TEA M TEIJIOBBIC SIBJICHUS,
UCINOJB3Yys (DU3MYECKHE BEJIMYUHBL JIaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KMHETUYECKAsi SHEPTUsl XaOTHUYECKOTO JABUKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, paboTta rasa,
KOd(PPUIMEHT TMOJIE3HOTO JACHCTBUSI TEMJIOBOIO JIBUTATElNsl; MPU OMUCAHUU
NPaBWIbHO TPAaKTOBATh (PU3UYECKUM CMBICI HUCIIOIb3YEMbIX BEJIUYUH, HX
00O3HAaYeHUsT W CAWHMIIBI, HaXOAUTh (POPMYJbI, CBS3BIBAIONINE JIAHHYIO
(pU3NUECKYIO BEJIMUUHY C APYTUMU BEIUUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U DIICKTPUUECKHE
ABJICHUS (TIPOLIECCHI), UCIOJIb3YSl (DU3UUYECKUE BEJIMYUHBI: AJICKTPUUECKUN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTH TO0JISI, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBaTh (HU3MUYECKUH CMBICT HCIOIb3YEMbIX
BEIMYMH, UX OOO3HAYEHMS] W E€JIMHHUIIBI; 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 COXPAaHEHUsS MEXAaHUYECKOM DHSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHUI CYNEPINO3UIUN CHJI, MPUHIUI PABHOIMpPABHUS WHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJIIPHO-KMHETHYECKYIO0 TEOPUIO CTPOCHMS BEIIECTBa, Ta30BbIC
3aKOHBI, CBSI3b CPeAHEH KMHETUYECKOU SHEPIUU TEIJIOBOTO JBMXKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypol, MEePBbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KylioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIC TPUHIIUAINBI JCHCTBUS MAaIllUH, 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 TpoOJIeMy/3amady H TUIIOTE3y Y4eOHOTO DJKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYJOBaHMS, MPOBOIAUTH OMBIT WU
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIe U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
TOM BBIOMpPATh ONTUMAJBHBIM COCOO M3MEPEHUsT U MCIOJIb30BATh HM3BECTHBIE
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHNN;

UCCIIEJIOBAaTh  3aBUCHUMOCTH  MEXIy (U3MYECKMMHM  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TPAMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
buKcUpoBaTh PE3yNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIUYUH B
BUJIE TAOJIUL U TpaUKOB, 1€JaTh BEIBOBI IO pe3yjbTaTaM HCCIIEIOBAHUS;

cobrofaTh npaBuia 0e30MacHOTO Tpyja MpPU MPOBEACHUU HCCIEAOBaHUN B
paMKax ydeOHOro HKCIEPUMEHTa, Y4YeOHO-MCCIEIOBATENbCKOM W MIPOEKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JIaOOPATOPHOIO
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,
HEOOXOJUMbIE JUIsl €€ pelIeHus, NMPOBOJUTh PACUEThl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOTO 3HaueHUs (PU3NYECKOMN BEIMUUHBI;

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

UCIOJB30BaTh  MpPU  pELIEHUH  Y4YeOHbIX  3a7ad  COBPEMEHHBIE
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 BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HaAyKH, OOBSCHEHHE TPOIIECCOB OKPYXKAIOUIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU 0OpaIIeHUH ¢ MPUOOpaMHu U TEXHUYECKUMU
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
MJIAHUPOBATH JICSITEIBLHOCTh B HECTAH/IAPTHBIX CUTYaAlUsIX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMOil IPOOIEMBI.

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

JEMOHCTPUPOBATh HA TPUMEpPAX POJb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPa, B Pa3BUTHH COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW IEATCIbHOCTU JIIOJICH, 1IEJIOCTHOCTh U €IUHCTBO
(bu3nYecKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HYECKUX MOJIEIICH:
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 JICKTPOJUHAMUKHN U KBAHTOBON (PM3UKHU: dJEKTpUUECKAsi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ICMCTBHUS TOKa, B3aMMOJCHCTBHE
MarHUuTOB, DJICKTPOMAarHWTHAs WHIOYKIHUS, JEWCTBUE MATrHUTHOIO TIOJIS Ha
MPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsjl, dJIEKTPOMArHUTHBIC KOJICOAaHHS WU
BOJIHBI, MPSIMOJIMHEMHOE pPAaCOpOCTPAHEHHE CBETa, OTPaKCHHUE, IPEJIOMIICHUE,
untepdepennus, audpakuuss U HOJIIpU3ALMS  CBETa, JUCIEpPCUs CBeETa,
dbotoanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE NaBlICHHE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aTomMa BOJAOPOJA, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OTNUCHIBATh M3YUYCHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKUE,  JJIEKTPUYECKYIO  MPOBOAUMOCTh  Pa3IMYHBIX  Cpel) U
AIICKTPOMArHUTHBIE SIBJCHUS (TIPOIECCHI), HUCIONB3Yys (DU3NYECKUE BEITUYMHBI:
AIEKTPUYECKUN 3apsiji, CWJIa TOKa, DJICKTPUUECKOE HAIPSHKEHHUE, DJICKTPUUECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIHUAJIOB, 3JIEKTPOABIKYIAs cujia, paboTa TOKa,
WHIYKIMST MAarHUTHOTO moJjsi, cuia Awmrmepa, cwia JlopeHna, WHAYKTHBHOCTH
KATYIIIKU, SHEPrusl JJICKTPUYECKOr0 W MArHUTHOTO TOJIEM, MEpUoJ U 4YacToTa
KojeOanuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B IIpoliecce
TAPMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHuii, (OKyCHOE paccTosHUE U
ONTUYECKasl CUJIa JIMH3bI, MPU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICI HCIIOJIb3YE€MbIX BEJIMYMH, HUX OO0O3HAUEHUS M EIUHUIIBI, YKa3bIBaTh
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 MMOJIypacaia, SHEPTHs 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 3HAaUeHHE (PU3NYECKON BEIUYUHBI;

aHAM3UPOBATh (PU3MYECKUE TPOIECCH U SIBJICHUS, MCTOIB3Ys (HU3UIECKUE
3aKOHBI U MPUHITUIBEL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapalICIbBHOTO
COCJIMHEHHUS TMPOBOJHUKOB, 3akoH JDkoymns—JIeHia, 3aKoH AJIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
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 pacraja, Mpu 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
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 H300paKEHUE, CO3/1aBaeMOE IIJIOCKUM 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,
coOMpaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOpYJIOBaHUS, MPOBOJUTH 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 HCIOJIb30BaHUEM
NPSAMBIX HM3MEPEHHWI: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHUPOBATH
pe3ynbTaThl MOTYYEHHOW 3aBHCHUMOCTH (PU3MUYECKHX BEIMYWH B BUIC TAOJHIl U
rpaduKoB, AeaTh BEIBOIBI IO Pe3yiIbTaTaM HCCIICIOBAHUS;

coOmro/1aTh mpaBwiia 6€30MacHOr0 TPyJa MPHU MPOBEIACHUU HCCIEAOBAHHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIIENOBATEIhCKOH U TPOCKTHOU
NEATETLHOCTH C HCIIOJIh30BAHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHMUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (PU3NYECKOHW MO IETbIO,
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 3HaUEHUsS (PU3UYECKON BETMUMHBL;

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 IS TIOMCKA, CTPYKTYPUPOBaHUS, HHTEPIIPETALIUN
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€30TACHOTO MCMOIb30BAaHUS B MOBCEAHEBHON
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 (DM3HKE B MOBCEAHEBHOW >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,
IUTAHUPOBaTh pPabOTy TPYyMMbl, PAIMOHATIBHO paclpeAesiTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalLlUsX, aJIEKBaTHO OLICHUBATH
BKJIAJ] KQXJIOTO U3 YYACTHUKOB IPYIIIbI B PEILICHUE pacCMaTpUBaEMOil MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM ungposbIie
Ne ni/mn P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®PusuKa 1 METObl HAYYHOI'O [TO3HAHUS 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
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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
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie  IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
dusnka — HayKa 0 MpUpo/Ie.
1 Hayunsie MeT(})] bl HO?lj)H;)HI/ISI 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Ponb 1 MmecTo husuku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATeTbHOCTH JIIOIeH
Mexanudeckoe IBUKEHHE.

3 OTHOCHUTEIHBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE psIMONIMHEWHOE 1 bubnnorexka [HJOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MPsIMOJIMHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHoe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHUE.

7 JIBr>KeHME MaTepUAIBHOM TOYKH 1O 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun oTHOCHTENbHOCTH [anmuest. 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

NHepruanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 CyInepno3uuuu cui. Bropoii 3akox bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKH

10 Tpetuii 3akon Herotona s bubnnoreka [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TskecTH. [lepBas kocMuueckast bubnnorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoadpuumeHT tpenus.

13 Cuna cznpOTHBneI({qu:{ pu HBHE(CHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Teja B XKUAKOCTH WM ra3e
[TocTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmoreka [JOK
MowmenT cuisl. [liteuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIaA
NMnynsc MaTepualbHOM TOYKH,

15 CUCTEMbI MaTEPUAIIbHBIX TOYEK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBU)KEHHE
PaGota 1 MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprust MaTepHaaIbHON bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [ToTennmuanpHas SHEPTHSL. 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

[loTenuuanpHas SHEPTUs YIIPYTO
ne(OopMUPOBAHHOI MPY>KUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIN

https://m.edsoo.ru/ffOc461a

18

19

20

IloTeHnMaabHbIE U HEMOTEHIIMAIbHEIE
cuiibl. CBsA3b paboThI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKOH
SHEPTHU

Jlaboparopuas padota «Vccienopanue
CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOI SHepruu Tela Ha
MpUMepe PacTSKEHHs] PE3UHOBOTO
KTyTay

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHEHHUS B MEXaHUKE)

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

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

21

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus

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

22

XapakTep ABUKECHUS U
B3aMMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, XUIKOCTEH 1
TBEPJIBIX TEI

23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHnas ABoraapo

24

Tennosoe paBHosecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp



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

Henbcus

Wneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcoutoTHas TeMnepaTypa Kak Mepa
26 CpelHEe KHHETUYECKON SHEPTUU bubnuorexa [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
Jlaboparopuas padota «Vccienopanue
28 3aBHCUMOCTH MEXJTy IapaMeTpaMu
COCTOSIHUS pa3peKEHHOI0 Ta3ay
29 N3omnponeccel B UACAIBHOM ra3e U uxX bubnuoreka [IOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3mMeHenus. Konngectro bubnnorexka [JOK
TeIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIrUsl OJHOATOMHOTO UJEAIBHOTO
rasa
bubmuorexa [JOK
31 Brfst Temuionepe 2 https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIIOEMKOCTD BEIIECTBA.
32 KonunuecTBo TennoTsl npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHsli poiecc
33 I1epBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B bubnmoreka [JOK

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
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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
https://m.edsoo.ru/ff0c6230

TCPMOJAUHAMUKHN

[Tpunmun nevicteus u KIIJ TenmoBoi

bu6mmoreka [JOK

35
MaII{HbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKoornyeckue mpoodIeMbl
TEIUIOPHEPTeTHKHI
38 O6o6matomuii ypok «MomnekysipHas bubnmnoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas padota no teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubnuorexa LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
40 [TapooOpa3zoBaHue U KOHJEHCAIIMSL. bubnuoreka [IOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAs: U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. = https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPONHS bubnuorexa [IOK
CBOMCTB KpucTauioB. Kunkue https://m.edsoo.ru/ff0c65f0
kpuctamuiel. COBpeMEHHBIE MaTepHaITbI
[TnaBneHne U KpUCTAIUIM3ALINS.
43 VY nenbHas TemioTa MiaaBiIeHUsS bubmmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YpaBHeHHe TEMIoBoro bananca https://m.edsoo.ru/ff0c6820
Onektpu3zanus Tel. JIEKTPUIECKUN
pHsat P bu6mmoreka [IOK
45 3apsz. [[Ba Buaa 3lIEKTPUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 OJYIIPOBOIHUKN. 3aKOH COXPAaHEHUS buGnnorexa LIOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kynona. TouedHbIN 3JIEKTpUICSCKUN buGnnorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3IIEKTPUUECKOrO
48 nons. [IpuHIMn cynepno3uuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnnn https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit ajeKkTpocTaTHIecKoro
49 nond. [Torenuuan. PasHocts Bubmorexa ITOK
’ ) https://m.edsoo.ru/ff0c6f00
IIOTEHI[NATIOB
ITpoBOAHUKH U IUDIEKTPUKU B
50 3J'IpeI(T OCTATHYECKOM HOl:J)'Ie bubmmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHULIAEMOCTh
bu6mmoreka [IOK
51 OnaexkTpoéMKocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOT0
52 KOHJeHCcaTopa. DHEPrUs 3apssKEHHOTO bubmmorexa [TOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 Jlaboparopnast pabota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBATHLHOTO
54 ammapara, CTpyHHOTO IIpUHTEpA.

DJIEKTpOCTaTUYECKas 3alUTa.
3a3zeMiieHre AIEKTPOIPUOOpPOB



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

55

56

57

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspxenue.
Conporusnenue. 3akon Oma aJist
ydJacTKa Ienu

[TocnenoBarenbHOE, NapaLUIEIbHOE,
CMeIlIaHHOE COETMHEHUE
poBOJIHUKOB. JIabopaTopHas paboTa
«M3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK

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

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

58

3axon OMa 1 OJIHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne DJIC uctouHnka Toka u
€ro BHyTPEHHETO COIPOTHBIICHUS

bu6mmoreka [IOK

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

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METAJLUIOB. 3aBUCHUMOCTh
COIPOTHBIICHUS METAJIIOB OT
teMiiepatypbl. CBEpXIIPOBOIUMOCTh

60

61

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB.
[Tpomexxyrounast KontpoasHas pabora
[TonmynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas MPoBoAMMOCTh. CBOMCTBA
p—n-niepexonaa. [lomynpoBoIHUKOBBIE
PUOOPHI

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

62

DNEKTPUUECKUH TOK B pacTBOpPax U

bubmuoreka [JOK



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

pacriaBax 3J€KTPOJIUTOB.
DAEKTPOIUTHYECKAS AUCCOIUAITHS.
DIIEKTPOJIN3

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUM TOK B raszax.

63 CamocTosiTebHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ffOc84ae
[lmazma
DneKTpudecKue mpudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o06maronuit ypox bubmuorexa [JOK

65 1
«INEKTPOIUHAMHKA) https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no Teme

66 «Qnekrpocraruka. [locTosHHBIH 1 bubnuoreka [IOK
3JIEKTpUYECKUN TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PezepBHblil ypok. O0oO0maronuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8c56

68 PesepBHblIit ypok. O600mmanomui ypok 1 bubnmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBLIEE 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
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewma ypoka Bcero Kontpoabnsie  Ipakrueckue II/I[:;:CHI/ISI :)I;I[()l:li:))]';:feﬂbﬂble
padoTbl padoThI pecypes:
[TocTosiHHBIE MAaTHUTHI M UX

1 B3auMOJeUCcTBHE. MarHuTHOE MOJIE. 1 bu6nunoreka [IOK
BekTop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW HHIYKITUU
MarauTtHoe 1noJje MPOBOJHUKA C

5 ToKOM. OnBIT Dpcrena. 1 bubmuoreka [JOK
BzaumopericTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubnmnoreka HOK
MAarHUTHOTO ITOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHMUTHOTO TIOJIS Ha
POBOAHMK ¢ TOKOM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuotexa [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ffOc9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JleficTBMe MarHMuTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHUILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMaruuTHas HHayKus. [loTok

6 BeKTOpa MarHuTHOM uHAYyKIMU. SJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

uHaykunu Papanest

10

JlaGopaTopHas pabota
«HccnenoBaHue sIBIICHUS
AJIEKTPOMATHUTHOW WHIYKITHI

NHayKTUBHOCTD. SIBEHME
camouHaykiuu. IJIC caMOMHIYKIIHUH.
DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHnyeckue yCTponucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JJIEKTPOABUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHbIX YaCTHII,
WHIYKIMOHHAs I1eYb

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAs WHITYKIHS»

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

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

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

11

KonTposnbHas pabora no Teme
«MarnauTtHoe 1oe.
OJEeKTpOMarHUTHAs UHIYKIIHS»

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

12

CB0o0OoHBIE MEXaHUUYECKHE
KoJjeOanus. 'apmoHUYecKre
Kosie0aHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue suepruu

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

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja Majblx KojiebaHuil rpy3a Ha
HUTH OT JAJUHBI HUTH U MAcChl Ipy3a»

14

Koneb6arenbupiii koHTYyp. CBOOOHBIC

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

SJICKTPOMAruHuTHBIC KoJieOaHus B
nacajlbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MCXaHUYICCKUMHU U
QJICKTPOMAaroHuTHbIMH KoJIeOaHUsIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrUr B UACAJIbHOM
K0JIeOATEIIbHOM KOHTYPE

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

16

[Ipencrasnenue o 3aTyxaromux
KoyieOaHusx. BeIHy X 1eHHbIC
MeXaHHYeCKHe Konedanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHMs

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

17

[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

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

18

19

20

Tpanchopmarop. IIpoussoactso,
nepegaya u norpedieHue
3JIEKTPUYECKON IHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI
3JeKTponepeay

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
JJIEKTPOIHEPTHH B TOBCEAHEBHON
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

MexaHnnuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnuoreka [IOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Toniepeunbie 1 MPOIOILHBIE BOTHBI
99 3ByK. CKOpOCTH 3BYKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEKTPOMarHUTHHIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBueHus. Pa3Butre cpencTs
cBs3u. Paguonoxarus
o5 KonTtponbhas padora «Konebanus u bubnmnorexka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE
26 CBpeTa B OJIHOPO HIZ)ITI cpe ep bubmmorexa LOK
Jf post pene. https://m.edsoo.ru/ff0cd350
ToueuHbIi HICTOYHHK cBeTa. JIyd cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHnit B bubmmorexa LIOK
' P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
IIpenomiienue ceera. Ilonnoe
78 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoteka [JOK
YIOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlaGopatopHas pabora «H3mepenue bu6muoreka [JOK
MOKa3aTelsl IPEJOMIICHUSA CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n300pakeHuil B bu6muoreka [IOK

nuH3e. PopmyJia TOHKOM JIMH3HI.

https://m.edsoo.ru/ffOcddle



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
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JUH3bI

JlaGopaTopHas pabota

31 «HccnenoBanue cBOMCTB
M300paKeHUM B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 oenoro cBera. L[Bet. JJaboparopras
pabora «Habmoaenue nucrepcuu
CBETa»
33 WnTepdepennus cera. Audpakius bubnmnorexka HOK
cera. JluppakuronHas pemerka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpUOOPHI U YCTPOHCTBA U
YCIIOBHS WX 0€30MacHOTO IPUMEHEHUS
['panu1bl MPUMEHUMOCTH
36 KJIacCU4YeCcKor MexaHuku. [locTyarsl bubnmnorexka HOK
CIIeLIMATIbHON TEOPUU https://m.edso00.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeEMEHU U COKpaICHUE bubnmorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi U UMITyJIbC PEASITUBUCTCKOMN
38 yactulbl. CBA3b MAcChl C DHEPTUEH U bubnnorexa LOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUsI TOKOS
KoHnTtponbHas pabora «OnrTuka.
39 OCHOBHI CHIEIHATILHON TEOPUHU bubmmorexa LIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
40 ®otonbl. Dopmyna [1nanka. DHeprus bubnmoreka [JOK



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

¥ UMITYJIbC ()OTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/Ie 1 UCCIICIOBAHUC

bubnmoreka [IOK
41 . A T.
porospexra. OnrTet https://m.edsoo.ru/ffOcffc4
Cronerosa
3akoHEI hoTod(hdexTa. YpaBHeHUE
. (? o0 P bubnuoreka [IOK
42 OiHmTeHa 115 hoTodrddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodaddekra
Hasnenue cera. OnwiTh I1. H.
43 JlebeneBa. XMMHYECKOE NEUCTBUE bubmmorexa OK
FIeBa. a https://m.edsoo.ru/ff0d04a6
cBera
TexHu4eckue ycTpoiucTsa u
MPAKTHYECKOEe TIPUMEHEHUE:
44
dboTorneMeHT, PoTOoNATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3amau nmo reMe «IJI1€MEHTEI bu6nuorexa [IOK
KBAHTOBOU OIITUKW» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LOK
PLOPA p e https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenp aToMa
bu6nunorexa LIOK
47 I1 b
OCTYIIATEL Hopa https://m.edsoo.ru/ff0dOafa
N3nyuenne u nornomenne GOTOHOB
48 I I/I};Ie exone aTOMZIlH co H(()i;o OBHS buGnuorexa [JOK
P pexoa " 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
BoaHoBEIE cBOMicTBa YacTull. BoIHEI
49 ne bpoins. KopnyckynspHo- bu6muoreka [JOK

BOJIHOBOM yanu3M. CIOHTaHHOE U
BBIHY’KJICHHOE U3JIy4YCHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopna no onpenenenuto cocrasa
PaAMOAKTUBHOTO U3TyYEHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-, ramma-
u3inydeHus. Bnusaaue
PaauOaKTUBHOCTU HA KUBbIE
OpraHU3MBbI

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnazn. I'aMma-nu3nyyenue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKIOHOB B SIpE.
SnepHsle peakuuu. S nepHbIN peakTop.
[Ipo6eMbl, MepCIIeKTUBEI,
JKOJIOTHYECKHE ACTIEKTHI SIIEPHON
SHEPreTUKU

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulibl. OTKpBITHE
no3uTpoHa. MeTo el HaOIIOIeHUS U
pPEruCTpaIfK JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton « DyHaaMeHTaIbHBIE
B3auMoencTBUA. ENUHCTBO
(bu3UYECKON KapTUHBI MUPay

bu6nunorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3sesnus,
S[pKI/Ie 3Bé3lILI, IJIaHETHBI, X BUAUMOC
nekenne. ConHedHas cucTeMa

56

Comnnne. ConHeuyHast aKTUBHOCTb.
Nctounuk sHeprum CosHIa 1 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOM



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

MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O TIPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

58

Muineunsiii [IyTe — Hama ['anakTuxa.
[Tonoxenue u aBmxenne CosHua B
lanaktuke. ['anaktuku. YEpHbIE ABIPHI
B SI7Jpax raJakTHK

59

Bcenennas. PazOeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
Mertaranaktuka

60

61

Hepemenasie mpo0ieMbl aCTPOHOMUHT

KonTtposnbHas pabota «51eMeHThI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o0maromuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COLIMATLHON U
ITUYECKOH cdepax AeaTeTbHOCTH
YyeJIoBeKa

63

O6o06matomuii ypok. Pons u mecto
(GU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Posb
buznueckoil Teopun B GOpMUPOBAHUU
MIPEACTABICHHUH O (PU3UIECKOM
KapTUHE MHpa

65

O6o6mmaromuii ypok. Mecrto




¢u3uvecKoil KapTHHBI MUpa B 00IIEM
psy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MIPEACTABICHUN O TIPUPOJIE

PesepBHBIi ypok. MarautHoe 1osie.

66 1
DNEeKTpOMAarHUTHAST WHTYKITHS
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIeIUAJILHON TEOpUHr 1
OTHOCUTEIBHOCTHU
Pesepuriii ypok. KBanToBas gpusuka.

68 QHGI\EGHTBI};IZ:T OHOMUH U ¢ 1 Bubmaorexa IIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» ®usuka, 10 kmacc/ Mskumies ['.5., byxosues b.b., Corckuit H.H. mox
penakiueit [lapdpentreBoit H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO

((HpOCBCHICHI/Ie»

METOAUYECKHE MATEPHUAJIbBI VI YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IJOK
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