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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMmbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaK)K€ YYUTHIBAET HEOOXOIHMMOCTh peaH3alli MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3YNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HMUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeJHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (PM3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOieMaMHu.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GHOpMUpOBaHUE TMPEACTABICHUI O CTPYKTYpe IOCTPOCHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHKS U OCHameHus kKabunera ¢usuku. [lpu sToM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAacUETHBIX M KadeCTBEHHBIX 3am1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 pa3HbIX pa3aesoB. [ KauecTBEHHBIX 3aa4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHME (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX 1enel oOecrneyrBaeTcsl pelIeHHeM CIEAYIOMMX 3afad B Ipoliecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pPa3IMYHBIX 33Ja4 C SBHO 3a/JlaHHON (u3myeckoit
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKIX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 0oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COAEPXKXAHUE OBYUEHUA

10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
SKCTIIEPUMEHTA M TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HYECKUX SBICHUN M TporeccoB. Hayunble rumnore3nsl. Ouzndeckue
3aKOHBI 1 TCOpI/II/I. FpaHI/ILIBI HpI/IMeHI/IMOCTI/I (bI/IBI/I‘IGCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBUAA.

Ponmp m Mecto ¢us3uku B (OPMHPOBAHWM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHasorossle 1 IU(GPOBBIC U3MEPUTENLHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe nBwkeHuEe. OTHOCUTEIBHOCTb MEXaHMYeCcKoro nswxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. CiokeHue NnepeMelieHui u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUYKHA OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe nBMKEHHE. J[BHJKEHHME MaTepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW II0 MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas CKOpocThb. llepumon u
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue ycTpoilcTBa W MNPAKTUYECKOE NPUMEHEHHUE: CIHUJIOMETp, JBUKEHHE
CHApsIJI0B, LIETIHbIE U PEMEHHbIE TIEpeayn.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[Tpeo6pa3zoBanue ABMKEHUI € UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIIeHHOr0 MO/ YIJIOM K TOPU30HTY M TOPU30OHTAIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaICHUSI.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHrne HEpaBHOMEPHOIO JBUKEHHUSI C LIENBIO ONPEIETICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  INYTAMH, INPOWIEHHBIMH  TEJIOM  3a
MoCJeI0BaTEIbHbIE PaBHBIE TMPOMEXKYTKHM BpPEMEHU TpPU PABHOYCKOPEHHOM JBUKEHHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OpOLIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka



[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. UHEpLManbHbIE CHCTEMBI
OTCU€TA.

Macca Tena. Cwuma. Ilpunnun cynepno3unmu cuil. Btopoit 3akon HerooTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA 11l MaTepranbHbIX TOYEK.

3akoH BceMUpHOTo TsAroreHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuiia conpoTHBICHUS
P ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTebHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. llinedo cunbl. YcnoBusi paBHOBecus
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOALIMUIHUKYA, JBUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus TBEPAOTO Tenna. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonwvl coOXpaneHus 6 MexaHuxe

NMnynbsc MatepuanbHOM TOUKM (Tea), CACTEMBbl MaT€pUAIbHBIX TOUYEK. MIMIynbe cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHeHUs UMIyJbca. PeakTuBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckasi sHeprus MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHMHM KUHETUYECKOU
DHEPIHH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMAIbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTEHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYEeCKOW SHEpruu Teia Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nBuxkenme. Juddysms. Xapaktep ABWKEHUS W B3aUMOJCUCTBHUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEeI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumuecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. lllkana temneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B UACaIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
n30Xxopa, nzobdapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeEIIecTBa, Qororpaduu MOJEKYI
OpPraHMYECKUX COCTUHEHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, nirocTpupyronas Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0béma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIsT 3Heprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHenus. KonndyectBo TemnoTel U paboTta. BHyTpeHHsIsI 3Heprus 0JHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHAas
TEIIOEMKOCTH BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 00 agmabatHOoM mporecce. [lepBbiii 3akoH TepMmoauHaMuku. [IpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMUKHY K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBHS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeroBsx MammHax. Kosdduuuent monesnoro neiictsus temiosoit Mamunbl. [ukn KapHo n
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.



TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE MPUMEHEHHE: JBUTATelIb BHYTPEHHETO
Cropanusi, OBITOBOI XOJIOIUIHHHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINsA).

N3menenune BHyTpeHHEH 3Hepruu (TeMneparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3oBanne w KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAS BIAKHOCTHh BO3/yxa. HachkImeHHbIH map. Y aenbpHas TeIioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JABJICHHUSI.

Teépnoe Teno. Kpucramnmueckue u amoppHbIe Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.

Kunkue xpucramisl. CoBpeMeHHbIe Marepuanbl. [lnaBieHue M KpucTauM3anus. Y AenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHuYeckue YCTpOWCTBA M IMPAKTHUECKOE MPUMEHEHHE: THTPOMETP H ICHXPOMET,

KaJIOpuMETp, TCXHOJIOI'MH TMOJIYYCHHA COBPCMCHHBIX MaTCcpHrajoB, B TOM YHUCJIC
HAaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX MTAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHH.

Cnoco6b1 U3MEpeHus BIAKHOCTH.

HabGmronenue narpeBaHus U TIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBRA.
JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/yXa.

Pazgea 4. DaekrpoamHamMuka

Tema 1. Inekmpocmamuxa

ONeKTpu3anuusa Tel. OJIEeKTpUYecKuil 3apsan. JlBa BHUIA BJIEKTPUYECKHX 3apsigoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

Bszaumonericteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUYecKHH  3apsia.
Onexkrpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousd. [lpuHnun cyneprno3unun
AIIEKTPUYECKHUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. PasHocTh  moTeHIMAOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas NIpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckne yCTpoMCTBA M NMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,

AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.



Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUYecKast 3alluTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCAToPa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS 3JIEKTPUUECKOrO0 TOKa. VICTOYHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 3yIeKTpuueckoil nenu. KopoTkoe 3ampikaHue.

ONEeKTpOHHAs MPOBOAMMOCTD TBEPJBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpruueckuil ToK B razax. CaMoCTOSITENbHBIM 1 HECAMOCTOATENbHBINA pa3psaa. MomHuUS.
ITma3ma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peoctaT, HCTOYHHUKHM TOKa, JJIEKTPOHArpeBaTelbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJl, TEPMUCTOPH U (HOTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Ipsimoe w3mepenue siexTpoaBHKYIIEN CHibl. KOpOTKOE 3aMbIKaHWE rajibBaHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 31EKTPOIUTOB.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3yueHne cMEIaHHOIO COEAMHEHHS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMIKYIEH CHJIbl MCTOYHMKA TOKA U €r0  BHYTPEHHEro
COIPOTUBIICHUS.

HaGnronenue anexrposnusa.

Memnpez{MeTHMe CBA3HU

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oOCyLIECTBISETCS C y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHUEM METOJOB HAyYHOIO IO3HAHUS:
ABJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TeOopus, HaOIroAeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOMs, mapabona,
runepooia, ux rpaguKd ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKIHUHU HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEr1oo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPENIAUYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
’KUBOU TIpUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, FalbBaHHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCMOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU TOJIy4YeHHUs] COBPEMEHHBIX MaTepHUaioB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOTWH,  JJEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TaJTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

ITocTtossHEBIE MarHuTHL. B3anmMmojeicTBHE IIOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop mMarHuTHON MHAYKUIMA. [[prHINN Cynepno3nii MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
uHaykuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TTOJISI IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOAHUKA ¢ TOKOM. KapThHa NWHMA MHAYKIMM MarHUTHOTO IOJIs
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoaericTBue MPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

SBieHWE DJIEKTPOMAarHUTHOM MHAYKIMU. [lOTOK BEKTOpa MarHUTHOW MHAYKIUU.
DIEKTPOABUKYILASA CUJIA UHIYKIUMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapazes.



BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIABMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBI€HHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

OHeprusi MarHUTHOr'O MOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHIYKLIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIUMK MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[TpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUSI TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u dJieKmpomazcHumHsle Ko1ebanus

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, wactora, amrmumryna U ¢asza kosnebanuid. IIpy)XKHHHBIH MasTHHK.
Marematuueckuii MasTHUK. YpaBHEHUE TapMOHHYECKUX Kkosiebanuil. [IpeBpaienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOATeIbHOM KOHTYype. AHAJNOTHsl MEXJYy MEXaHWYECKMMH U 3JIEeKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACATLHOM KOjeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HSHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIIEKTpo3Hepruu. KynbTypa wHcnonab30BaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHuueckne yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: SIECKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KojeOaTeIbHOW CUCTEMBI (MPY>KMHHBIA WIM MaTeMaTU4eCKU
MasITHUK).

HaGmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmoienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmwuiorpaMmbl — (3aBUCHMMOCTH  CHJIBI  TOKAa W HANpPSsDKEHUST OT  BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc mpu mocneaoBaTeabHOM COEIMHEHUU PE3UCTOPa, KATYIIKH HHIYKTUBHOCTU U
KOH/JIEHCATOpA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MAJIBIX KOJeOaHUi rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

WccnenoBanne NEepeMEHHOTO TOKa B IENH M3 IOCJIEIOBATEIBLHO COCIUHEHHBIX
KOHJCHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHnueckue BOJIHBI, yca0BHsl pactpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U JuMHa BojHbl. [lomepeunble M MpojosbHble BoJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtaius BekTopoB E, B, V B asnekrpomarauTHoi BoiHe. CBOICTBa 3J€KTpOMAarHUTHBIX
BOJIH: OTpa)XK€HUE, MpeJIoOMJICHUE, ToJsapu3amus, audpaxuus, uHrepdepeniusa. CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paINOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpaskeHus: ¥ MpeioMIIeHHS] MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M YacTOTOMN
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPaK€HUE, MPEJIOMIICHHE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeiiHOe pacripocTpaHEeHHE CBETa B OJHOPOJHOM Cpelie.
JIyd cBera. ToueuyHBI HICTOYHUK CBETA.



OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHe H300pKEHHH B TIIIOCKOM
3epKaie.

[Ipemomnenne cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yroja HOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucniepcus cBera. CloxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparomue W paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
OnTHYEeCKas cuiia TOHKOHM JMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparouX U PaccenBaIOIINUX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHUH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JludppakumonHas pemérka. YciaoBHe HAONMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA ~ ammapar, MHKPOCKOII, TEJEeCKOI, BOJIOKOHHAs OINTHKA, JUPPAKIIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPAXKEHHE M IperomiieHHe cBera. Onrtudeckue
npuOOopHI.

[TontHOE BHYTpeHHEe oTpakeHne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHUI B TUH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimu ceera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIINMOHHON PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenne nmokazaress IpeioMICHHUS CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['paHuIBl IPUMEHUMOCTH KJacCHMYecKoi MexaHukd. [locTymarel crnemnuanbHON Teopuu
OTHOCUTCJIBHOCTH: WHBApUAHTHOCTb MOAYJIA CKOPOCTH CBE€Ta B BaKYyMC, IMPUHIHUIT
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILLIEHUE JITUHBI.
DHeprus ¥ UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmol K6anmoeoii ONMUKU



®dotonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
dortoHa.

OtkpeiTie u wuccnenpoBanue Qoroddpdexra. Omnbitet A. I'. CroneroBa. 3akoHBI
dotoapdekra. YpaBuenue DitHmreitHa 1151 hoToddpdexra. «KpacHas rpanuma» dportodrddekra.

JaBnenue cBera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHUYECKHE YCTPONCTBA M TPAKTHUECKOE NpUMEHeHHe: (PoTodnemMeHT, (OTOAATUHK,
coJiHeuHas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

DoTod3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

CBeToaHoI.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesHuro o -uactuul. IlnanerapHas
mogenb atoMa. Iloctymnarel bopa. Usnyuenne u mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnexktpoB. CnekTp yYpOBHEH 3HEpruuM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHue muHeHyaTbiX CIIEKTPOB U3ITyUYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocTaBa pagloakKTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TIpoTOHa W HeWTpoHa. Hykmonnas moznens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe umciio siapa. M30Tonsl.

Anbda-pacnaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
OHEPIreTUKU. JDKOJOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpPA.

TexHUUecKrne yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHHE: TO3UMETpP, Kamepa Buibcona,
SZICpHBIN peakTop, aToMHasi bomoa.



Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB dacTuil (1o roToBeIM poTorpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3MKH

Ortanbl  pa3BUTHS  acTpoHOMuu. llpukimagHoe ©  MHpPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpaMma «CIEKTpaJbHBIA KiIacCc — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEI0OBAaTEeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0KICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenue Connua B [anmaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HEeBOOPYKEHHBIM TJIa30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmtonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

Oo6o01maromniee MOBTOPEHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKON cdepax [IeATeNTbHOCTH 4YeloBeKa, poJib M MecTO (U3MKM U acTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢usuku 0a3zoBoro ypoBHsS B 11 Kiacce OCYLIECTBISICTCS C yYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OWOJOTHH, XHUMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3nMdeckas BeIHYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
NPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKKU TOJO0HS TPEYTOJIbHUKOB, OTPEIECICHUE IUIOLIAIU TNIOCKUX (GUryp U 00bEMa Ted.

buonozusa: »nextpudeckue SBICHUS B JKUBOW MIpUpojie, KoJjeOaTelnbHbIE IBHUKEHUS B
KUBOM TpPUPOJIE, ONTUYECKUE SBICHUS B JKUBOM MPUPOJE, NECUCTBUE PAJHALMM HA JKHUBBIC
OpTaHU3MBI.



Xumus: CTPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4ecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

Texnonozcus: MTMHUM DJIEKTPOIIEpENad, TEHEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIlb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHUK, TeJNeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «Dusuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mnpeamera «@Pu3HMKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3WIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JAESITENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMAHUCTHUYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECax TI'Pa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOI IpaX1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSM POCCHHCKHX
YU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTH OIICHWBATh CHTYAlMIO M TPHHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOEe OTHOIIEHUE K MHPY, BKJIFOUAs CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUYHbIM cdepaM Npo(ecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MIPOTSKEHUU BCEU KU3HU;

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
1eNel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH HKOJIOIMYECKON HampaBIEGHHOCTHM Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HuKe;

7) HEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HaHUE IICHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTh B TPOIeCCEe M3YYCHUS (DU3UKH
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENBCKYIO CSITEIIbHOCTh MHUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITEIILHO (DOPMYJITpPOBaTh M aKTyaTU3UPOBATH MNPOOJIEMYy, paccMaTpwBaTh ¢
BCECTOPOHHE;

ONPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHaTbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUThb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YJIHTATOB IIEISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETaIlnu,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallUsIX, B TOM 4YHUCIE TPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHMs, HaXOJWUTh apryMEHTHI ISl JO0Ka3aTelIhCTBA CBOMX YTBEPXKICHHM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3afaud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHBIC 3a7a4d B 0Opa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;



BBIJIBUT'aTh HOBBIE UJEH, IPEIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJIeTh HaBbIKAMU MOJy4YeHUs MHDOpManUK (GU3NYECKOTO COJAECpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IPE/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pPELICHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHMU3ALMOHHBIX 3aJad C COONI0JIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHHs B pPAa3IMYHBIX Qopmarax ¢ ydEToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIBHYIO (GOpMY
IIPEJICTaBJICHUS U BU3YyaIU3aL1H.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme )ICﬁCTBHSIZ

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JAEHUCTBHUH, PaCIpelesiaTh POJIM C y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOTO YJaCTHUKA KOMaHbl B OOLIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIAATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

CaMOCTOSITENIFHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs Pacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUIA;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacMpATh paMKH y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



crmoco0cTBOBaTh (OPMHUPOBAHMIO U TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,

MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBLHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX [PU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nqoctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IIPOrpaMMBbl IO HU3UKeE AJis
YPOBHSI CpEAHEro 00mero oopa3oBaHusi y 0OydaOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBLHOE COCTOsHUE,
BUJICTH HAMPABJICHUS Pa3BUTHUS COOCTBEHHOH SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEII MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTHIKEHHUIO LEJIM U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/SI U3 CBOMX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMHUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH W TEXHOJIOTMM, B MPAKTUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MarephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINA DJIEKTPUUYECKUH 3apsii NPU pELICHUU
buznyeckux 3a1ay;

pacrio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBIM)KEHHE, CBOOOJHOE TMajeHue Ted,
IBIDKCHUE TIO0 OKPY)XHOCTH, WHEpIMsA, B3auMojaeucTBue Tten, auddys3us, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKHIKOCTEH M TBEPABIX Tell, U3MEHEHHEe 0o0bEMa Tel NMpH HarpeBaHUU
(oxJ1aXI€HNHN), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJCHCALIMSI, IABJICHUE, KPUCTAIN3ALINS,
KHUIIEHUE, BJIAXKHOCTb BO3/yXa, MOBBIIIEHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPbITOM



COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKCHUE, MCIIONIB3YS (PU3NUYECKHUE BEIWYHHBI: KOOpAMWHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HAUEHHSI U €JMHUILIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS, HCIOJb3YS
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHsis KUHETHYEeCKas SHEprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, Ko3(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIJIOBOIO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHS W EIWHMIBI, HAXOIUTHh (OPMYJIBI, CBSA3BIBAIOIIME JAaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEILECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NUYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsijl, 3JIEKTpUUYECKOe IOJIe,
HaIpsOKEHHOCTh  OJISA, IOTEHLIHAN, pPa3sHOCTh ITOTECHUMAIOB; IPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O3HAUCHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHaJM3UpPOBaTh (pU3MUYECKHE MPOLECChl U SIBICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW DHEPIUU TEIUIOBOIO JBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINUH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pa3IuyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Mpu 3ToM  (GOpPMYIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATEH BHIBO/IBI;

OCYIIECTBIISATh MpSAMbIe U KOCBEHHbIE H3MEpPEeHHs] (U3MUECKUX BEJIWYUH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCHOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MIOTPELIHOCTEW U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMHU C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (GUKCHPOBATh PpE3yNIbTaThl
MOJYYeHHOM 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHUJE TaOJMIl U rpadUKOB, J1eNaTh BHIBOIBI
10 pe3yabTaTaM UCCIIECI0BAHMS;

coOnrofarh mnpaBuiaa O€30MacHOr0 TpyAa IMPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOIr0 JIKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW M IPOEKTHOH JAEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M NPUHIMIBI, HA OCHOBE aHAJIM3a yCIOBUA 3a/1a4l BBIOMPATh (PU3NYECKYIO



MOJIeb, BBIACIATh (U3NYECKUE BEIMUMHBI U (OPMYJbl, HEOOXOAMMBIC M €€ pelleHus,

IPOBOJUTH PACUYETHI U OLIEHUBATH PEAILHOCTH MOJYYCHHOTO 3HAUYCHHS (PU3MYECKON BEIMUHHEI,
pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY

paccyXJIeHU ¢ ONOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCIONIb30BAaTh NpPU pPELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIyYaeMyto HH(pOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHns 6€30MacHOCTH Mpu 00pallleHnuu ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIei cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYNIbI, pAalMOHAIBFHO paclpeneNsiTh OOS3aHHOCTH W IJIAHWPOBaTh JAEATENBHOCTh B
HECTaH/IAPTHBIX CUTYAlUsIX, a/IeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYYaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce nmpeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHYECKOI
JeSITeIbHOCTH JIF0/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (U3WUECKUX MOJCNCH: TOYCUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sAepHAs MoOJelIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SIBIEHUS (MIPOILIECCH) M OOBSACHITH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MArHHTOB, SJIEKTPOMArHUTHas
WHAYKINS, JCWCTBME MAarHUTHOTO TIOJIS Ha MPOBOJHMK C TOKOM U JIBIXKYIIUHCSA 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, wuHTepdepeHus, Iupakuus W TOJApU3alUs CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAsI PaIMOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: AIIEKTPUUECKUI 3apsa, cuia TOKa, JIIEKTPUUYECKOE
HaInpsKeHUE, 3JIEKTPUUYECKOE COPOTUBIICHNE, pa3HOCTh NOTEHIIMAIOB, 3JIEKTPOABHKYIIAs CUIIA,
paboTa TOKa, MHIYKIHS MarHUTHOTO IO, cWia Ammepa, cuia JlopeHIa, WHIYKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHYECKOTO0 M MAarHUTHOTO TOJIEH, MEepHOoJ M YacToTa KojeOaHW B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYMH, WX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHMUMHY C APYTUMU BETUYUHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH AJICKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3M AaTOMHBIX SJE€p, MPU ONHUCAHUU



MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKOM BEITMYUHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl W SBIICHUSA, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI [OCJIENOBATEIBHOIO M NApaJICIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSMOJIMHEMHOIO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHMS CBETA, 3aKOHBI IIPEIIOMIICHUS
cBeTa, ypaBHeHHe OMHmTeHa 111 ¢GoTodddexTa, 3aKOH COXpPAaHEHUS SHEPruu, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUMBHOIO paclana, MpU ATOM pas3jinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIIOBHS (TpaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOWTH M OIHCHIBATh N300pakeHNE, CO3/IaBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITMIOJHATh JKCIIEPUMEHTHl IO HCCIECIOBAHHUIO (PU3WYECKUX SBICHUN M MPOLECCOB C
UCIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU ITOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MOJNYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TrpaduKoB, [elaTh BBIBOABI MO pe3yabTaTaMm
WCCIIEI0BAHMS;

coOnronarh mnpaBuia O€30IacHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-UCCIEeI0BAaTeIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢uznyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHSI 3aJ1a4i BBIOMPATh (PU3NYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYyYEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTpAUBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONIB30BAaTh TPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAaIUMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOW HWH(POPMAIIMH, TOJYYEHHONW W3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iniaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMH YCTPOMCTBAMHU, JUIs
COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHHS B OKpY Kalolleil cpee;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpOCTaTHI 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
[ToBTOpenue. ToroBast KOHTpoJsibHAs paboTa. 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 Etilfsﬂ;lr%fcljigroulli £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
[ToBTOpenue.Mtorosas KOHTpoIbHAS paboTa. 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka, 10 xmacc/ Mskumies ['.., byxosnes b.b., Corckuit H.H. oz
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marenscTBo
«IIpocsemenuey , 2023r

2. ®usuka, 11 kmacc/ Maxumes I'.J1., bByxosues b.b., Yapyrua B.M. non
penaknueii [TapdenteeBoit H.A., AxnmonepHoe o01mecTBo «M3marenbcTBo
«IIpocsemienne»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. ®uzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. non
penakiueit [lapdpentreBoit H.A., AkiinonepHoe o0iiectBo «M31aTeancTBO
«lIpocsenienne»

2. ®usuka, 11 knacc/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakmueit [lapdentreBoit H.A., AkiinonepHoe o0iiecTBo «M31aTeancTBO
«ITpocsenieHue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. buomuoreka LIOK https://m.edsoo.ru/7f41bf72



