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Pabouas nporpamma
1o ¢pu3uKe

s yaamuxcs 10-11 kmaccoB Ha omarniHeM 00y4eHun

CocraBrieHa Ha OCHOBE (eiepajIbHOIl padoyeii NporpamMmsbl 10 yueOHOMY MpeIMETY QU3UKa,
yTBEPKIEHHOMU npuka3zoM Munnpocsenienus Poccun ot 18 mast 2023r. Ne371

Cpoxk peiicTBUsSI MPOrpaMMbl — /10 BHECEHHsI M3MEHEHHH B (pegepaibHyI0 padouyro
NporpamMmy no npeaMeTy WM 10 NPUHATHSA HOBOI deepabHOI padoyeil mporpaMmMbl
10 IpeaMery.

ITpu orcyTcTBUM M3MeHEeHUH B (heniepaibHOM pabodel mporpaMMme rnporpamma JaeicTByer 0e3
€XXETOTHOT0 IIEPECMOTpPa, IIOBTOPHOTO PACCMOTPEHUS, COINIACOBAHMS U YTBEPKACHHUS.
IToBTOpHOE paccMOTpEHHUE, COIVIACOBAHUE U YTBEPKIECHUE IIPOBOAATCS TOJIBKO IIPU BHECEHUN
M3MEHEHUH B efiepanbHyIo pabouyio MporpaMMy Mo IpeaIMeTy WK MPU NPUHATHH HOBON
¢benepanbHON paboyei mporpaMMal.

Cankr-IlerepOypr
2026



HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpOBHSI Ha YpPOBHE CpEIAHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ylibTaram
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHIIETIIMK TIpernojaBanusi yueOHoro npeamera «Dusmka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yonmx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl 10 (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 knaccoB npu o0ydeHnn
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXOAA.
[Iporpamma no ¢usuke coorsercTByeT TpedboBanusm ®I'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKXKe
YUHUTHIBAET HEOOXOJUMOCTh peaIh3allui MEXIPEIMETHbIX CBA3€d (HU3UKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU NIpeAMETaMu. B Hell onpenenstoTcsi OCHOBHBIE
LeJIn U3ydeHus (U3MKHU Ha YPOBHE CPEAHETo O0IIero 00pa30BaHus, IJIaHUPYEMbIE
pe3ynbTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METAlpeAMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIIOYAET:

 IUTAaHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJlaM 00yUYEHUS;

- cojaepaHue yueOHoro npeameTa « Pu3nka» 1o rojgaMm o0y4eHusl.

du3zuka Kak Hayka O HauOosiee OOIIMX 3aKOHax MPUPOJbI, BBICTyNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHHUM 00 okpyskaromiem mupe. [IIKompHBIN Kypc GU3HKH — CUCTEMOOOPa3YIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHWM, W3Yy4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B Chepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBAMM M Jpyrux. M3ydeHwue
(U3UKKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHKE €CTECTBEHHO-HAYUYHOM KapTHUHBI
Mupa oOydyaromuxcsi, B (opMUpOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pu3uku 115t ypoBHS CpeTHET0 00IIero 00pa3oBaHus MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl Kypc SBISETCS JOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BceX pa3zesioB (PU3MKHU, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes eenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepuan Kypca (QU3UKU
o0beMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBisieTcs
dbopMHpoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpearniosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAayKHU, OCMBICICHUE CBSI3M Pa3BUTHUS
($U3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce dusuku npesrosaracT 3HaKOMCTBO
C MIUPOKUM KPYTrOM TEXHMUECKHX U TEXHOJIOTHYECKUX MPHUIIOKEHUN M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TMOCPEACTBOM BBEICHUSA AJIEMEHTOB
COJIepKaHusl, HOCBSIIEHHBIX SKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOpBIE
CBSI3aHBl C PA3BUTHEM TEXHUKU M TEXHOJIOTUH, a TaKKe OOCYXACHHS IpoOiieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON O€30MaCHOCTH.

Crep’HEBbIMU 3J€MEHTaMU Kypca (PU3MKH Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (HopMHpPOBaHUE MPEICTABICHUN O
CTPYKTYpe MOCTpOoeHusi GU3NYECKOil Teopuu, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHULIAX TPUMEHUMOCTH
TEOPUM, JJIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CHCTeMHO-IesTEIbHOCTHBIM TOAXO0/A B Kypce (DM3UMKH peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUHU HKCIEPUMEHTATBHOU AESTENIBHOCTU OOYUYarOIIMXCS.
J1y1st 6a30BOT0 YPOBHSA Kypca (PU3UKHU — ATO UCIIOJIB30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IPOTrpaMMe
no (gu3uke OObEIMHEHBI B OOMIMI CIHHUCOK YYEHHMYECKHX MPAKTUYECKUX padoT.
Brienenne B ykazaHHOM IepedyHe J1abOpaTOpHBIX padoOT, MPOBOAUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIAETCS y4aCTHUKaMU 00pa30oBaTeNIbHOTO Mpoliecca
HCXOJII U3 OCOOEHHOCTEH TUIAaHMPOBAHUS U OCHAIeHUs kabunera (usuku. [lpu
ATOM OOECHEeUMBAETCS OBJAJCHHE OOY4YalOUIMMHCS YMEHHUSIMH [POBOIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUS 3aBUCHUMOCTEH (M3MYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB [0 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yAETISETCS PELICHUIO PAaCUETHBIX U KaueCTBEHHBIX 3aj1au.
[Ipu 3TOM AJ1s1 pacu€THBIX 3a]1a4 MPUOPUTETOM SIBJIIOTCS 337auu C SIBHO 3a/1aHHOM
du3nueckoil MOJEbl0, TMO3BOJSIONIME MPUMEHATh M3YyUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOT0 pasjliesia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE MpOTeKaHus (U3NUYECKUX SBJICHUNW M MPOLIECCOB B OKPYXKaloUIei
KHU3HU, TpeOyrommue BbIOOpa (U3NYECKON MOJEAM Uil CHUTyallud MPaKTUKO-
OpUEHTHPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k maTepraaibHO-TEXHUYECKOMY
oOecrieueHnto yuyeOHOro mpoiiecca 0a30BbId YpOBeHb Kypca (DM3UMKH Ha ypOBHE
cpenHero o0O1iero oOpa3oBaHMs JOJDKEH H3ydaTbCsl B YCIOBUSX MPEIMETHOTO
KaOuHeTa (U3MKH WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere pusmku H0KHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpYyIOBaHUE JJisi BBHINOJHEHHUS YKa3aHHBIX B MpOrpaMMe [0
bu3KKe yUEHUUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYI0OBaHUE.

JlemoHCTpaninoHHOe o0OopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TporpaMMe Mo (U3HKe KIIOUEBBIX JEMOHCTpAlUi IS
UCCJIEIOBAHMUS  M3Yy4Ya€MbIX  SIBIIGHHUA M  MPOIECCOB, AMIIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JIabopaTtopHoe 00OpynOBaHME [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
(dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMILUIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThyeckue KOMILIEKThI
1a00opaTopHOrO 000PY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIETSIMU U3y4€HHUSI (PU3UKH B OOIIIEM 00pa30BaHUU SIBIISIFOTCSL:

- (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOY4YaIOMIMXCS K HAay4HOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE HMX HMHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

+ pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

« (popMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUs OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

- (opMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM
bu3nyecKuX 3HAaHUIM U HAYYHBIX JI0Ka3aTEIbCTB;

- (opmupoBaHue npeaCTaBICHUNH O poJd (DUMKHU Il PA3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIeIyIoMMNX 3a1ad B

nporiecce u3yueHus Kypca Gu3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

« npuoOpeTeHne CUCTEMbI 3HaHUM 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

- (opmupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OObsICHEHUS (PU3MYECKUX SIBICHUH B TPUPOAE U JUIsl TPUHATUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



+ OCBOCHHE CMOCOOOB peIICHHUS pa3IUYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKol MoOHeNbIo, 3a/Jad, MOAPa3yMEBAIOIIMX CAMOCTOSTEILHOE
co3manre QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHM 3a1auu;

+ TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

+ OBJIaJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHalW3a M HUHTEpHIpeTaluu HH()OpMAaIIHH,
OTIpeIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

+ CO3JaHME YCIIOBUH I Pa3BUTHS YMEHHH MPOCKTHO-HUCCIIECIOBATEILCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEOHEro OOLIEro
oOpa3oBaHUs I YYAIIUXCS Ha JIOMAITHEM OOydeHHH OTBOIUTCs 68 wacos: B 10
kiacce — 34 vaca (1 gac B Hezgeno), B 11 kimacce — 34 yacoa (1 yac B HEJIEIIO).

[Ipennaraemeiii B mnporpamMMe noO (U3MKE MEpeueHb JIabopaTOpPHBIX U
IPAKTUUECKUX paboT SBISIETCA PEKOMEHJOBAHHBIM, YUWUTENb JEJIaeT BBIOOP
NPOBEJCHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXC.



COJAEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®usuka u MeToAbI HAYYHOI'0 O3HAHMSA

@dusnka — Hayka o mpupone. HaydHble METOABI IO3HAHUSA OKPYKAOIIETO
Mmupa. PoJib 3KCriepuMeHTa U TEOPUH B POLECCE TO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanue ¢Gu3MYECKUX SBICHUM M TporeccoB. HaydHble THMOTE3bI.
duzuveckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnasioroBele U IUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABuxKeHHE. OTHOCUTEIBHOCTh MEXAHHUECKOTO JIBHIKECHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMU Ha OCHU CHCTEMBbI KOOpIWHAT.
Clio)keHue nepeMenICHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, NyTH U [epeMeNIeHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE MmajieHue. Y CKOpeHHe CBOOOIHOTO TTaICHHMS.

KpuBonunenHoe nBmxeHue. /J[BmkeHne MaTepruaibHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAA CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogens cucTemMbl OTCU€Ta, WILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTHK
JIBU>KCHUSI.

[IpeoOpazoBaHue IBMKEHUH C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIEHHOTO MO/ yIiOM K TOPU30HTY U
TOPU30HTAJIBLHO.



N3mepenne yckopeHus cBOOOAHOTO MaeHHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne HEPaBHOMEPHOTO JBWKEHHUS C LIEIBIO ONPENEIICHUS MTHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLICHHUS MEXAY NyTSAMH, IPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBukeHus Tea, OpoeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenvsHOcTH  [aymies.  IlepBeii  3akoH  HbroroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuauun cynepriosunuu cuii. Bropoi 3akon Herotona st
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOMBKEHHS U cuiia TpeHust nmokos. KoaddumumeHt tpenusi.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTtynarenbHOE U BpalllaTelibHOE ABUKEHHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnedo cumnbl. YcnoBug
paBHOBECUS TBEPIOIO TEIIA.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenune nHepLuum.

CpaBHeHHEe Macc B3aUMOJICUCTBYIOLIUX TETI.

Bropoii 3akoH Herotona.

N3smepenue cui.

CrnoxeHue cu.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JAeopMarium.

HesecomocTs. Bec Tena rnpu yCKOpeHHOM NOABEME U ITaJICHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanue yciaoBHI pPaBHOBECHS TBEPAOTO TeNa, HMEIONIIETO OCh
BpAILICHUSL.

Tema 3. 3aKkonwl coxpanenus 6 mexanuke

NmMmnynbc MartepuaibHOM TOYKU (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NmMnynbe cuilbl 1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUM.

[TorenunanbHas SHEprusl. [TorenuumanbHas SHEprus YIIPYTO
nedopMupoBaHHOM NpykuHBI. [loTeHIIManbHAs SHEPTHS Tesia BOJIM3U MOBEPXHOCTH
3emuu.

[loTennumanpHple W HENMOTEHIMalbHble  cuibl.  CBs3b  pabOTHI
HEMOTEHIHATBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKON SHEPTUM CUCTEMBI TEJ. 3aKOH
COXpPaHEHHSI MEXaHUYECKON IHEPTHUMU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHnueckre yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBLHOM YHEPTUN B KHHETUYECKYIO i 0OpaTHO.

Vuenuueckuu sxcnepumenm, nabopamophuvie padomol

N3yuenue abCoNOTHO HEYNPYroro yAapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

Uccnenosanue cBs3u pabOThI CUJTBI C UBMEHEHUEM MEXaHUYECKON dHEPTUH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nka U TepMOIMHAMHUKA
Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUYECKOU MeopulU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOIeIn CTPOCHUs Ta30B, >XUIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopens wupeanbHOoro raza. (OCHOBHOE ypaBHEHHUE  MOJIEKYJIAPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak mepa
CpeAHEN KHWHETHMYECKOM SHEPrMy TEIUIOBOTO JABWXKEHHsS dvactul raza. lllkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KianenpoHa.
3akon JlanbroHa. M3omporiecchl B UACAIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOICTBA W MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHl, TOKA3bIBAIOLIME JTUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OmnbITel 10 U PY3Un KUTKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita [lTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYLIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3anMO/ICHCTBHA.

Mopenb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHUS WJI€AJIbHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomuwl

OmnpeneneHre mMacchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKTy ITapaMeTpaMu COCTOSTHUS Pa3pexKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamMuKu

TepmoanHaMuueckasi cucremMa. BHYTpEeHHsISI dHEPrUus TEPMOAMHAMHAYECKOU
CUCTEMBI U c1oco0bl €€ u3MeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  WACAIBHOrO  rasza. Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIyYE€HHE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonuyecTBo TemnoTsl npu Terionepeaaye.

[lonsitTue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHne mepBOro 3aKOHAa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPoIeccoB B IPUPOJIE.

TermoBble  mammHbl.  [IpyHOMOBI  AEHCTBUS — TEIUIOBBIX  MAlIMH.
[IpeoOpazoBanusi 3HEPrUM B TEIUIOBbIX MamnHax. KoadduimeHT mnone3Horo
nerctBua TtermoBo mammubl. [{ukn KapHo um ero kxod@duuueHT mosie3Horo
AeHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M IMPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEPrud Tejla MPU COBEPIICHUH pPaOOThI: BBUIET
MpoOKM W3 OYTBUIKM TIOJ JCUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTPEHHEN 3HEpruu (TemrepaTypbl) Tella Mpu TeIionepeaaye.

OnbIT 0 aInabaTHOMY PACHIMPEHUIO BO3/yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomuwl

N3Mmepenune yienbHON TEMIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeugecmea. Pazosvie nepexoovl

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kunenue. AOCOTIOTHAs U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEIIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctaiioB. JKunakue kpuctamwibl. CoBpeMeHHblE Marepuaibl. llnaBienue u
KpucTayui3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHue TemoBoro OagaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOJCTBa HACBIIICHHBIX APOB.

Kunenue npy nOHUKEHHOM JIaBJICHUHU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBaHus 1 IIIaBJICHUS KPUCTALTUYECKOTO BEIIECTBA.

JleMoHcTpalusi KpUCTasIoB.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomuol

N3mepenre OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Pazjien 4. DiieKTpoAMHAMHUKA
Tema 1. Dnekmpocmamuxa
DneKTpu3anus Teil. DIeKTPUIECKUM 3apsia. J[Ba BUIa 3IEKTPUUECKHUX 3apsI0B.
[IpoBOOHUKM,  JOUAIEKTPUKK U TMOJYHOPOBOJHHUKU. 3aKOH  COXPaHEHHUs
AIEKTPUUYECKOTO 3apsa.
BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. ToyedHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe 1mone. Hanpsoxk€HHOCTh  dnekTpuueckoro mons. IIpuHnwmn



CYyHEPHO3ULINHU BJIEKTPUUECKUX Toyel. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJIAL.

Pabota cun anexTpocratuyeckoro nois. [lorenunan. Pa3HocTs mOTEHIIMATIOB.
[IpOoBOIHUKM M AUABNEKTPUKU B BJIEKTPOCTATUYECKOM IoJie. [luamekTpuueckas
IPOHHIIAEMOCTb.

OnekTpoéMkocTh. KoHnaeHncarop. D1eKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHASHCAaTopa.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE NPHUMEHEHHE: DSIIEKTPOCKOTI,
AIEKTPOMETP, DJICKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DSJIEKTPONpPHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIMII IEUCTBHS DJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHMKH B IEKTPOCTATUIECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHAEHCaTopa OT IUIOLIAAH
IJTACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomuwl

N3mepenne aneKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstit an1ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBHS CYHIECTBOBAaHHUS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IocTossHHBIN TOK.

Hanpsixkenue. 3akon Oma 117151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHUE. YIEIbHOE COMPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, apaLICIbHOE, CMEIIAHHOE COCAMHEHNE MPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoymns—Jlenma.  MomHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABIIKYIIAS CUJia U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH OMa 1J1 OTHOM (3aMKHYTOM ) AieKTpruyecKoil enu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAsT  MPOBOJAMMOCTh  TBEPABIX  METAJLIOB. 3aBUCUMOCTD
CONPOTUBJICHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUUECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBoOAHUKH. CobcTBeHHAS 151 pUMecHas MIPOBOANUMOCTD
noJrynpoBogHUKOB. CBocTBa p—N-niepexoaa. [lomympoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHii TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPONUTHYECKAS TUCCOUALUA. DIEKTPOIIU3.



OnekTpudecknii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATENIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHME: aMIEpPMETD,
BOJIbTMETP, PEOCTaT, HMCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTeNbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH U0/,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenre cruiibl TOKa U HANPSHKEHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LUJIUHIAPUYECKUX IMPOBOJHHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

CmemaHHO€E COeIMHEHNE ITPOBOIHUKOB.

[IpsmMoe w3MepeHue DSIEKTPOABMKYIIEH CHiIbl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3IEKTPOIIUTOB.

NckpoBoii pa3psa 1 IpOBOIUMOCTb BO3/1yXa.

OnHOCTOPOHHSISA TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

N3ydenune cMemanHoro COeIMHEHUS pE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYIIEH CHIIBI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrposusza.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce OCylIecTBIsSE€TCS C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C HW3YYEHHMEM METOJIOB HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MvecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUuA,
napaboia, runepOosna, ux rpa@uKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITUH:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsA Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U ra30B,



JJIEKTPUYECKUE  CBOMCTBA  META/LIOB,  JJIEKTPOJIMTUYECKAass  JIUCCOLMALus,
raJbBaHUKA.

l'eocpaghus: BMaxXHOCTb BO3/AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIOJB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHMS B TEXHUKE, NOAIIMIHUKHA, HCIOJb30BAHHE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), IBUIaTelb BHYTPEHHEIO
CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCIIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE puOOpHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoaAMHAMHUKA

Tema 3. Mazhnummnoe none. I1eKmpoMazZHUmMHAA UHOYKYUS

[ToctostHHBIE MarHuThL. B3auMoaercTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nose. Bektop marHuTHOM MHAYKUMHA. [[puHIMD CylIeprio3uli MarHUTHBIX MTOJIEH.
Jluvann MarHuTHOW WHAyKUUW. KapTWHa JMHWUKA MAarHATHOM WHIAYKLIHMM I10JIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1OJi€ TPOBOJHMKA C TOKOM. KapThHa JHMHUNA WHAYKIHA
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO IPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna AMmnepa, €€ MOIyJIb U HANPABJICHUE.

Cuna Jlopenua, e€ Moayib U HanpasieHUE. JIBUKEHUE 3apsHKEHHON YacTUIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHME 2NEKTPOMArHUTHOW MWHAYKOMH. [lOTOK BEkTOpa MAarHUTHOM
MHAYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe mosie. IDIEKTPOABMKYIIAs CUjla WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenna.

NuaykTUBHOCTH.  SIBIE€HME CAMOMHIAYKIMU. OJIEKTPOABWKYIIAs CHJIA
CaMOWHIYKIIUH.

DHEprusi MarHUTHOTO TIOJIS1 KATYIIKU C TOKOM.

DNEeKTPOMAarHuTHOE MOJIE.

TexHnueckne YCTpPOMCTBA M IMPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JSJIEKTPOABUIATENb, YCKOPUTEIW 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS EYb.



Jlemoncmpayuu

OnsIT Ipcrena.

OTKJIOHEHHE ANEKTPOHHOTO IMyYKa MArHUTHBIM MOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TOJIS.

B3auMopelicTBrUe ABYX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBre cuiibl JIOpeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME ATEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOABMIKYIIECH CHJIBI UHAYKIMU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO TTOTOKA.

SIBiieHME CaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomuol

MN3ydyeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KOnedanus

Konebarenbnass  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
I"apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza xoneOaHUU.
[IpyXuHHBIA MasATHUK. MaTreMaTU4eCKUN MAsTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosnebanuii. [IpeBpareHue sHeprun Mpyu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPrUM B UJICATHHOM K0JIE0aTEIbHOM KOHTYPE.

[IpencraBneHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. Pezonanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennpiii  TOK. CHUHYyCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ W JIEWCTBYIOIlEE 3HAYEHUE CHJIBI TOKa H
HANPSHKEHUS.

Tpanchopmarop. IIponsBoacTBO, nepeaada U MOTPEOICHUE AIEKTPUUISCKOM
SHEPIrUU. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE IEKTposHepruu. Kymbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI  (TIPYXKUHHBIN WU
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3atyxarommx KojgeoaHu.

HccnenoBanue cBOWCTB BBIHYXKIECHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CB0oOOHBIC STIEKTPOMATHUTHBIE KOJICOAHHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUST OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3onanc mnpu mocinenoBaTEeNbHOM —COSAWHEHUH PE3UCTOpPA, KaATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHAY IEKTPOTIEpEIauH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomuwl

HccnenoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KoJIeOAHUM Ipy3a HAa HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne nepeMeHHOI0 TOKa B LIETIH U3 MTOCIIEI0BATEIBbHO COCIUHEHHBIX
KOHJICHCATOPAa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 6OJIHbL

Mexannueckrue BOJIHBI, YCIOBUS pacmpocTpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JiuHa BOJHBL. [lomepeyHble W NPOJOJNBHBIE BOJIHBI.
WNurtepdepenius u qudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3TYYEHHUSI STIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoilCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUeE, MpesIoMIICHUe, Toysipu3anus, Tudpaxius,
unrepdepeniusi. CKOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3U U TENEBUACHUA. Paguomokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOILIECH CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebumronieecst Teo Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Habmronenue narepdepenimu u audpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsiz3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOU U
4acTOTOM KOJIeOaHUH.



HccenenoBaHue CBONCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE, IPEJIOMIICHHUE,
noJsipusanus, 1udpaxuus, MHTepPEpeHLUs.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacIpOCTpaHEHUE CBETa B
oaHOpoaHOM cpexe. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n3o0pakeHUi B
IIJIOCKOM 3€pKaJe.

[IpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN MTOKA3aTEeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbBI yros MOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBera. CioxkHbIN cocTaB Oenoro ceera. LBer.

Cobuparoniue u paccenBaromye JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE
Y ONTHYECKasl cuia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHnid B COOMpPAOIINX U
paccenBarOIMX JIMH3aX. POpMyIIa TOHKOM JIMH3BL. Y BEJIMYECHHE, TABAEMOE JINH30M.

[Ipenenbl N(PUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HAOMIOACHUS
IJIaBHBIX ~MAakCHMyMOB IIpM  IaJ€HHH MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyNa,
(doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, OJIAPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTuyeckue NpudOpBHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojenb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUMN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

HaGmronenue natepdepeHinm cperta.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue criekTpa ¢ MOMOUIbIO IPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOUIBIO TU(PPAKITMOHHON PEHIETKH.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuu sxcnepumenm, rabopamopmvie pabomol

N3mepenue nokasaress NpeoMICHHs CTEKIIa.



UccnenoBanue CBOMCTB N300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cIeMAJIBLHON TEOPHUH OTHOCUTEILHOCTH
I'paHuIBI TPUMEHMMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl cnenuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAllCHHE
JUIVHBL.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBL.

CBsI3p MacChl C JHEPTUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pasznen /. KBanroBasi puzuka

Tema 1. dnemenmut K6aHM OGO ONMUKU

®oronbl. opmyina [lnanka cBs3u s3HEPrUM GOTOHA C €r0 YaCTOTON. DHEprus
U UMITyJbC (POTOHA.

OtkpeiTre u uccnenoBanue pororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OiiHmTeiHa 11t poTodpdekra. «KpacHas rpaHunar
dboTorddekra.

JlaBnenue ceera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuuyeckue ycTpoMCTBA U MPAKTUYECKOE MPUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT103((PeKT Ha yCTAaHOBKE C IUHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeIHETo GoToaddekTa.

Ceeroguo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO o -YacCTHIL.
[ImanerapHas mognenbs aroma. llocrynmarel bopa. M3mydyeHune u moriomeHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPruu Ha Apyrou. Bumwl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosHoBbIE cBoOMicTBa yacTull. Bonuel ne bpoia. KopnyckynspHo-BosmHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mognens onsiTa Pezepdopna.
Ornpenenenue IIMHBI BOJHBI J1a3epa.
Habmoienne nuHeyaThIX CIEKTPOB U3ITYUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi
Habmronenue nuHeyaToro CriekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUS snapa. OTKphITHE
paanoaktuBHOCTH. OnbITH Pezepdopaa mo onpesenennio coctaBa paaiuoakTUBHOTO
m3nyyeHnus.  CpoiictBa  anb(a-, Oera-, ramMma-usznydyeHus.  BrusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHEe npoTOHAa M HelTpoHa. HykinoHnHas Mopens snpa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.
Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jledekt Maccsl sapa.
SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.
Anepnbiii peakrop. Tepmosinepusiii cuHTe3. [IpoOGaeMbl W MEpPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI IEPHOU SHEPTETHKHU.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.
@yH1aMEeHTalIbHbIE B3auMoAecTBUS. EAMHCTBO (hr3HUeCcKOi KapTUHBI MUpA.
TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NTPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, simepHblIil peaktop, aToMHast bomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHUL.
Vuenuueckuii sxcnepumenm, rabopamopmvie pabomuwl
HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. JjieMeHTHI ACTPOHOMHUU U ACTPOPU3UKH

Otamnbl pa3BUTHs acTpoHoMuu. [IpuKiiaaHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBYDKEHIUE.

CoiHeuHast cucreMa.

Connne. ConHeuHas akTHMBHOCTh. McTounuk sHeprum CojHila U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIA Kjacc —
CBETUMOCTBY». 3BE3NbI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JIJIs1 3BE3]1 TJIABHOM IOCJEA0BATEILHOCTH. BHyTpeHHEee CTpoeHuE



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U 3Bosronuu ConHua u
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama [Manaktuka. [lonoxenue u nBwxenne CoiaHua B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosibiioro B3psiBa. PEIMKTOBOE U3Ty4YEHHUE.

Macmradnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C KCIOIb30BAHUEM KOMIIBIOTEPHBIX
HOPUIIOKEHUH JIsl OTIpeIeNICHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3arsA CEBEPHOro MOJyIIApHs U IPKHUE 3BE3IBI.

Ha6mronenus B reneckon JlyHsl, mianet, Muneunoro Ilytu.

O06o0maroniee nOBTOpeHue

Ponp ¢Qusuku u acTpoHOMHUH B HKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIbHON M 3TUYECKON chepax esATeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpPA, POib (PU3NUECKON TEOpUH B
(opMHpOBaHUYU MPEACTABICHUHN 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOHmIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeamMeTHbie CBA3M

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce ocyIiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMHM MAaTE€MAaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJICHHE, HaydHbIH (hakT, rumoresa, (pusnueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPABHEHUN, TPUTOHOMETPUYECKUE
(GYHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCH KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUMN, NpPHU3HAKKA MOAOOHS TpPEYroJIbHHUKOB,
oTmpeeeHIe TIOMIAAN IIOCKUX (GUTYp U 00BEMA Tell.

buonocusa: »nektpuyeckue SBICHHS B JKMBOM MpUPOJE, KoJieOaTelIbHbIE
JIBWKEHUS B KMBOM MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOU NPUPOJE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTANINYECKON PEIIETKH, CTIEKTPAIbHBII aHAIH3.



l'eocpagpus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: JNWHUM BJIEKTpPOIEpENay, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4Yb, paaap, pPaAHONPUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO mpeamera «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanusi (0a30BbII YPOBEHB) JOJDKHO OOCCIICUUTHh JOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» J0HKHbBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMUXCAd PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJIULMOHHBIM LEHHOCTSM POCCUHMCKOIO OOIECTBA, PACHIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IPOIECCE PEANM3alMi OCHOBHBIX HAalpaBICHUN
BOCIIUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKTAHCKOMN MOZUIIMHA 00YHaOIErocs Kak aKkTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATUE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKMX  T'YMAaHUCTHYECKHX |
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATH C COI[UATIbHBIMA HUHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTB K TYMAHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTH POCCUICKON IPpa’KIaHCKOW WAEHTUYHOCTH, TAaTPUOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSIM
POCCUNCKUX YUYEHBIX B 001aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATH CUTYallMI0O W NMPUHUMATh OCO3HAHHBIEC PEILCHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHUE JJMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYUBOTO OYyIyIIIero;

4) 3CTeTHYECKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

5) TpyA0BOIr0 BOCIIMTAHUS:



MHTEpEC K pasIudHbIM cdepaM TpodhecCHOHATBHOW IESTENIBHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKOW U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oymy1ieit mpodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCcTH
(U3HMKK Ha IPOTSKCHUH BCCH KHU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHMSA:

COPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhl, OCO3HaHHE TJI00aTBHOTO
XapakTepa dKOJOTHIECKHX TpooIIeM;

TUTAHWPOBAHME M OCYIIICCTBIICHUE ICHCTBUI B OKPYKAIOIICH Cpe/ie Ha OCHOBE
3HAHUSA 1eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIupeHne OIbITa JICATEIBPHOCTH SKOJOTMYSCKOW HAIPaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GUBNUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEATCIBHOCTH, TOTOBHOCTH B IPOIECCE
U3y4CeHHS (PU3MKHU OCYIIECTBIIATH IPOSKTHYIO H UCCIICIOBATEIILCKYIO ICITCILHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble jornueckmne geicTBUs:
CaMOCTOSITENILHO  (OpMYyJUPOBATh W aKTyaJIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh LIeJIU ACATEIbHOCTH, 3a/laBaTh MapaMeTphbl U KPUTEPUU HX
JOCTHOKCHMUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTM M MPOTUBOPEUMS] B  pacCMaTPUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbl ¢ YIETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN AEATEIbHOCTH,
KOOPJIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSX PEATBHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE TTPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
Ba3oBnle uccienoBarenLCcKHe AelCTBUSA .
BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMU MOHSATUSIMU U METOJAMU
(bu3nYeCcKo HAYKH;



BJIa/I€Th HaBbIKaMHU y4e€OHO-MCCIEA0BATEIbCKON U MPOEKTHOMN AESITENbHOCTH
B 001acTl (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOUCKY
METOJOB peUIeHMs] 3a/1ad (U3NYECKOTO COACPKAHUS, NMPUMEHEHHUIO PA3IUYHBIX
METO/I0B ITO3HAHMUS;

BJAJETh BHUJAMU JIEATEIBHOCTU IO TMOJY4YEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETALNH, NPEeoOPa30BAaHUI0O W MNPUMEHEHHUIO B PA3JIMYHBIX Yy4EOHBIX
CUTYaIUsX, B TOM YHUCIIE TP CO3JaHIH YI€OHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBUSIBIIATh [IPUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIIECHUs, HAXOUTh apTyMEHTBHI JUIs I0Ka3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a71aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBAaTh TIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHHUA 10 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHEJECATEIILHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE HJIEH, IIPEJIAraTh OPUTMHAJIBHBIE ITOAXOAbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0MYCKAIOIIKUE albTepHATUBHBIC PEILICHUS.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHU MOJIyYEHHS] MHPOpMalUUUd (PU3UYECKOTO COJACpKAHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOWCK, aHAJM3,
CUCTEMATHU3allMI0 U WHTEpIpeTanuio MHGOPMalUU pa3iNuHbIX BHUIOB U (QOpM
MIpeICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OpPMAILIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(GOPMAIIMOHHBIX H  KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUNA B PELICHUU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3ALMOHHBIX
3aJ1a4 ¢ COOII0CHHEM TPEOOBAHUN SPTOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKMX HOPM, HOPM HH(DOPMAIIMOHHON
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEp’KaHUsS B Pa3NMUYHBIX (popmaTax c
y4€TOM HazHayeHHs HH(GOPMALIMU U LIEJIEBOM ayTMTOPUH, BEIOUpasi ONTUMAIBHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHHKaTHBHbIE YHHUBEpPCcAJIbHbIE YueOHbIe TelcTBHA:
OCYIIIECTBJISATH OOIIEHUE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIHLHOCTH,
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallMd W  CMATYaTh
KOH()JIUKTHI,



Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUSA C HCIIOJIb30BAaHHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh M MCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUIEKTHBA;

IIPUHAMATh LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUU,
pacupenenaTh poid ¢ y4€TOM MHEHHH Yy4YaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaXKJA0I0 yYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HUIEU C TO3MLUUNA HOBHU3HBI,
OPUT'MHAJIBHOCTH, NIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranm3anus:

CaMOCTOSTENIbHO OCYLIECTBISATh MMO3HABATENbHYIO JAESITENBHOCTh B O0JACTH
(GU3UKM W aCTPOHOMHUHU, BBISIBISATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS IPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JABaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pactMpsaTh paMKH y4eOHOTO NpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;

7ienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO JPYAULUA B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTE/JIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM;

BJaJ€Th  HABBIKAMM  IO3HABATENBbHON  pediieKCMH  KaK  OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAHMI;

MCIIOJIb30BaTh MPHUEMBI peIIeKCUH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelenus;



yMETh OIIEHWBAaTh PHCKH U CBOCBPEMEHHO NPUHHUMATHh PEIICHHUS IO UX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTBHI APYTHX TIPU aHAINW3E pe3yIbTaTOB
TeSTEIILHOCTH,

IPUHUMATH ce0s1, MOHMMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,;

MPUHUMATh MOTHBBI W aPTyMEHTBHI APYTHX TIPU aHAINW3E pe3yIbTaTOB
TeSTEIILHOCTH,

npU3HaBaTh CBOE MPABO U MPABO JIPYTHX Ha OIIHUOKH.

B mporiecce MOCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOTPAMMEI T10
bu3uke N1 YpOBHA cpeaHero oOmero oOpa3oBaHUs y  OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAILHBIH WHTEJIEKT, MIpeANoIararonuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE SMOITMOHAIBEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aManmTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTHXKCHHIO EIH U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH MCXOJS W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAOIIECH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSIHUAC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHWH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJIEICH:
MaTepHualibHasl TOUYKa, MHEepIUalbHas cucTeMa OTcuéra, abCOIOTHO TBEPIOE TEINO,
WJICAUTbHBIN Ta3, MOJAEIHU CTPOCHUS T'a30B, KUJIKOCTEH U TBEPIBIX TEJ, TOUYECUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKUX 3a]1a4;

pacno3HaBaTh PU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U



ANEKTPOAUHAMUKA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBU)KEHUE,
CBOOOJIHOE TaJIeHUE TeJl, TBUKEHUE N0 OKPY>KHOCTH, MHEPIUS, B3aUMOJCHCTBUE
Ten, nud@y3usi, OpOyHOBCKOE JTBUXKEHHE, CTPOEHUE KUAKOCTEH U TBEPIBIX Tell,
M3MEHEHHE 00bEMa Tel MPU HarpeBaHUM (OXJIAXKICHUH), TEIUIOBOE PaBHOBECHE,
WCHapeHne, KOHJACHCAIUS, IUIABJICHUE, KPUCTAIUIA3ALMS, KUIIEHUE, BJIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXKIYy NapaMeTpaMH COCTOSIHUSA Ta3a B HU30MpPOILieccax, JJIEKTPU3ALMS TEll,
B3aUMOJCHCTBHE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JIBM)KCHHE, HCMOJb3ys (PU3NYECKUE BEIHYUHBIL:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
AMIYJIbC TE€JIa, KUHETUYECKAas dHEPrus, MOTCHUHUAIbHAS JHEPIrusi, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; IPU ONUCAHUM TPABUIBHO TPAKTOBATH
(bu3HUeCKUil CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHUS U CIMHHIIB,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTaHHYIO (U3UYECKYIO BEJIMYUHY C JPYTUMU
BEJIMYMHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCTIONB3YysS (U3WUECKue BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUUECKOI0 JBHKEHHS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HHEprus, padoTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENs, MPU ONMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUYECKUN CMBICT HCIHOJIB3YEMbIX BEJIUYUH, UX
0003HaYEHUs U €AUHUIbI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GU3HUECKYIO0 BEJIMUUHY C IPYTUMHU BEIMYUHAM;

ONKMCHIBATh U3YUYCHHBIEC AIEKTPUUYECKUE CBOMCTBA BEUIECTBA U DJICKTPUUECCKHUE
SABJICHHS! (ITPOIIECCHI), UCTIONB3YsST (PU3UUECKHE BEIMYUHBI: DJICKTPUUYECCKUN 3apsij,
3JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10JIs1, HOTEHIHAN, PA3HOCTh ITOTCHIMAJIOB;
MpU OINMHCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMYMH, WX OO0O3HAYEHUS M EIAWHUIIBI; YKa3bIlBaTh (hOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 GU3UYECKYI0 BEJTUYHHY C IPYTUMH BEIMYUHAMY,

aHATM3UPOBaTh (PU3HUECKHE TPOIECCHl U SBJICHHS, UCIOIL3Ys (HU3UUECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPaHEHUS MEXAHWYECKONW OHHEPruu, 3aKOH COXPAaHECHUS HMITYJbCA,
NPUHIUIT CYNEPHO3UIMN CHUJI, TPUHIUII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETHYECKYI) TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU IHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
a0COJIFOTHOM TemIepaTypoi, MEPBbI 3aKOH TEPMOJIWHAMHUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3ivyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIE IPUHIIUIIBI I€UCTBUS MAILIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anudarh YCJIOBHUs UX O€30MacHOr0 HUCIOIb30BaHUS B MOBCEIHEBHOMN
AKU3HU;

BBITIOJHATh OKCIEPUMEHTHl MO HCCIEAOBAHUIO (UBUYECKUX SIBICHUM H
MIPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopmynupoBath nmpobaeMy/3anady U TUIOTE3y YIeOHOTO IKCTIEPUMEHTa, COOUpAaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUs, TPOBOAUTD OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(puKCHpOBATH PE3yIbTAThl HOJYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJIE
TaOJIUL ¥ TPAPUKOB, 1€1aTh BEIBOJIBI 110 PE3YyIbTaTaM UCCIEI0BAHUS;

cobJiroaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCICTOBAHUMN B
pamMkax y4eOHOTO DKCIEepHUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOMN
JESTEIbHOCTU C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHCTB M J1aOOpaTOPHOIO
o0opyI0BaHuUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MPUHIIHITBI, HA OCHOBE aHAIN3a YCIOBHS 3a7auu
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIUYHUHBI U (OPMYJIbI,
HEOOXOAUMBbIE JUIsl €€ pEeIlIeHHUs, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAIbHOCTD
MOJy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEIMUUHBI;

pelaTh KaueCTBEHHBIC 33/1aUM: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY PACCYXJCHHUI C OMOpON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
(dbu3uYeCcKre IBICHUS,

MCIOJIb30BaTh IPU PELICHUH YY€OHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTMH [UIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMN U TPEICTaBICHUS
y4eOHOH W HAyYHO-TIONYJSIpHOW WHGOPMAIUKU, TOJYYEHHON €3 pPa3INYHbIX
MUCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOTydaeMyt0 HHPOPMAITHIO;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHUE IPOLIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

MCTIOJb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM JKU3HU IS
oOecrieueHuss 0€30MacCHOCTH MpU OOpallleHuu ¢ TpudopamMu M TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTatb B TIpYIIEe C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAIMOHAIBHO paclpenensTh OOSI3aHHOCTH H
IJIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJ€KBATHO OLICHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELICHUE paCCMATPUBAEMOM TPOOIEMBI.

K xonity o6yuenus B 11 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTO (PU3MKu B (POpMHpPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B TMPAKTUYECKOW NESITENBHOCTH JIOJEH, LEITOCTHOCTh U E€IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUHUTBIBATh TPAHULBI TMPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJECIICH:
TOYEYHBIA AIEKTPUUECKUH 3aps/l, JIyd CBETA, TOUYCYHBIM UCTOYHHUK CBETA, AAEpPHAs
MOJIelb aTOMa, HYKJIOHHas MOJI€Jb aTOMHOTO sJipa NP pPELIeHUH (HU3HUECKUX
3aj1ady;

pacrno3HaBaTh (pU3NUECKUE SIBJICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAaHTOBOW (DM3UKH: 3JIEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsl, 3JEKTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHEHHE CBETA, OTPAXXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCIEPCHUs CBETa,
dboToanekTpudeckuit 3pdext (potoaddexT), cBeToBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, ECTECTBEHHAasT M HUCKYCCTBEHHAs
PaaMOaKTUBHOCTH;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA BEILECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJEKTPUYECKYI0  MPOBOJMMOCTb  pa3IUYHBIX  Ccped) WU
AJIEKTPOMArHUTHBIE SIBICHUS (TPOLIECCHI), UCTONb3Ys (PU3HUECKUE BEIUYUHBL:
AIEKTPUYECKUI 3apsijl, CUJIA TOKA, JIEKTPUUYECKOE HAIPSKEHUE, IEKTPUUECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYILAs CHiia, paboTa Toka,
WHIYKIUST MarHUTHOTO TOJIA, cuiia Amrepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTyIIKW, SHEPTHUs 3JIEKTPUYECKOTO ¥ MAarHUTHOTO MOJeH, IeproJ U 4acToTa
KoneOaHuii B KoJeOaTeJIbHOM KOHType, 3apsi W Ccula TOKa B IpoLecce
TapMOHUYECKHUX DJIEKTPOMArHUTHBIX ~KojeOaHui, (OKYCHOE pacCTOsHUE U
OoNnTHYECKasi CUJIa JIMH3bI, MPU ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, HMX O0O3HAUYEHUS W E€IUHMIIbI, YKa3bIBaTh
(opMyIIbl, CBSI3bIBAIOIINE TAHHYIO PU3NYECKYIO BEJIMUUHY C JPYTUMHU BEIMYMHAMU;
ONKCHIBATh HW3YYECHHBIE KBAaHTOBBIE SIBICHHS M IPOLIECCHI, HCIOJb3YS
¢dusznyecKkrue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO/I TTOJypacaja, SHEPrusi CBA3U



aTOMHBIX SIJIep, MPU OINKCAHUM MPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHHUS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMH,
BBIYHUCIISITH 3HAUCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCTONb3YS (HU3UUECKUE
3aKOHBI W MPUHLUMNBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEILHOTO
COCIMHEHUS TMPOBOJHUKOB, 3aKOH Jkoyns—JIeH1a, 3aKOH >3JIEKTPOMAarHUTHOMN
MHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHe OWHINTeHHa st doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUsS MacCOBOr0 4HCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpy 3TOM Pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHUIBI, OOJACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuJibl Amriepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOH JINH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBaTh NpodiaeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISTH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIHOCOO M3MEPEHHsS U HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHHU;

HCCIIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJTUYUH C UCIIOIb30BAaHUEM MPSIMBIX
U3MEPEHUM: TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJbTaThl
MOJTYYeHHOM 3aBUCHUMOCTH (PU3WYECKUX BETUYMH B BHUJIC TaONHIl W TpaduUKOB,
Jie1aTh BBIBOJIbI IO PE3yJIbTaTaM UCCIIEAOBaHNUS,

coOmro/1aTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEILCKOM M TMPOEKTHOM
JEATEIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB U J1a0OPaTOPHOIO
000py/I0BaHUS;

pemarh pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHON (DU3WYECKON MOJEIbIO,
UCTIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3a/1auu
BbIOMpATh (PU3UYECKYIO MOJENb, BBIACHATh (GU3HMUECKUE BEIUMUYUHBI U (HOPMYJIbI,
HeoOXonuMble NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,



peniaTh Ka4eCTBEHHbBIC 3aa41: BBICTPAUBATh JIOTUYECKHA HENPOTUBOPEUNBYIO
LENOYKY PACCYXKICHUI C OINOPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(puznyeckue sBICHUS;

MCIIOJIb30BaTh NIPU PELICHUH YY€OHBIX 3a/1a4 COBPEMEHHBIE NH(OPMAITHOHHBIE
TEXHOJIOTUH IS TOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNA U IPEACTABICHUSA
y4eOHOM W HAyYHO-TIOMYJISPHOW HWH(GOPMALUK, MOIYYCHHOW U3 Pa3InYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMylo HH(POPMAIIHUIO;

OOBSACHATh MPUHLMIIBI JEHCTBUS MAallMH, NOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3innyaTh yCJIOBUS UX OE30MACHOTO HCIIOIb30BaHMsI B TOBCEIHEBHON
KU3HY;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTUE HAyKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B MOBCEIHEBHOM KU3HU JISI
oOecrieueHrss O€30MACHOCTH MpHU OOpALEHUH C MPUOOpPaMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbSI U COOJIIOIEHHUS] HOPM 3KOJIOTMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pPOJEil,
IUIaHUPOBaTh pPabOTy TpyNNbl, PALUOHAIBHO pacHpelesaTh OO0A3aHHOCTH MU
IJIJAHUPOBATh AECATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€EKBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE paCCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB 1 TeM uudpoBbIie
Ne i/ P Kontpoabnbie | IIpakruyeckue (ubp )
NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoTsbI padoThbI
pecypcbl
Paznen 1. DU3UKA U METO/1bl HAYYHOT O ITIO3HAHUSA
bubmmorexa [IOK
1.1 ®du3nKa ¥ METOJIBI HAYIHOTO TIO3HAHUS 1 0 0 httos://m.edsoo.ru/7f41bF72
Hroro no pazaeny 1
Paznea 2. MEXAHUKA
bu6nunorexa [JOK
21 Kunewariia 2 0 0 https://m.edsoo0.ru/7f41bf72
bu6nunorexa [JOK
22 Hlpnamika 3 0 0 https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 3 0 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 10
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 5 0 1 bubnuotexa [IOK
' TeOpHH https://m.eds00.ru/7f41bf72
bu6nuorexa [JOK
32 OCHOBEI TepMOAHHAMIKIL > L 0 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BEIIECTBA. 9 0 0 bubmmoteka LIOK

@da30BbIE TIEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

12

Paznen 4. QJIEKTPOJANHAMUKA

bubnunorexa [JOK
41 DUIeKTpOCTaTHKA > https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUUECKUi TOK. TOKH B 5 bubnmoreka [IOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 11
PeszepBHoe Bpemst 2
OBILEE KOJIMYECTBO HACOB IIO 34

I[TPOT'PAMME
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11 KIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ugposbie
Ne ni/mm P Kontpoabnbie | IIpakruueckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
11 MaruauTtHoe nose. 1eKTpOMarHuTHas 5 1 1 bubnunoreka [IOK
' WHYKIHS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 6
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4yecKue 1 JIEKTPOMATrHUTHBIE 4 0 1 bubnuoreka [IOK
' KoJieOaHus https:/m.edso0.ru/7f41c97¢
29 MexaHu4ecKue 1 JIEKTPOMarHUTHBIE 3 1 0 bubnnoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrriia > 0 2 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 12
Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH
31 OCHOBBI CTIeTIUATTFHON TEOPHH 1 0 0 bu6mmoreka IIOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 1
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa IIOK
4.1 DJIeMEHTHI KBAHTOBOH ONTHUKH 3 0 0 httos://m.edsoo.ru/7f41c97¢
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4.2 Crpoenue aroma 2
43 ATOMHOE SIpO 3
Hroro no pazneny 8

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU

5.1 DeMeHTHl aCTPOHOMUU U acTpO(PU3UKU 2
Hroro no pazneny 2
Paznen 6. OBOBIHAIOIIEE IOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHUE 2
Hroro no pazneny 2
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34
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