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IosicuuTebLHAs 3aNIUCKA

[Iporpamma no ¢usuke s 10-11 xkmaccoB cocTaBiieHa B COOTBETCTBUM C
TpeboBaHusIMU DenepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIIbLHOTO CTaHAapTa
cpennero obmero obpaszoBanmst (PI'OC COQO) (omoOpeHa pemieHUEM
dbenepanpHOro y4eOHO-METOIUUECKOTO OOBEIMHEHHS MO 00IIeMy 0O0pa30BaHHIO
(mpotokon ot 28.06.2016r. Ne2/16-3)) ¢ y4eToM pacmpeiesieHHbIX IO Kiaccam
MPOBEPSEMBIX  TpeOOBaHUI K pe3yJbTaTaM  OCBOCHUS OCHOBHOM
o01reo0pa3zoBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs U 3JIEMEHTOB
CoJlep KaHMsi, TPEJCTABICHHBIX B YHHUBEpPCAIbHOM KoJudukaTope mo (Gusmuke,
KoHnuenuuen npenonaBanus ydyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
opranm3anuax Poccuiickon ®enepauuu, I[Iporpammon Bocnutanns MOBY
Hosoreopruesckas COI u yue6noro muiana MOBY Hosoreopruesckas COILL.

B ocHoBe paboueit nporpammel JiexuT peanusanus Y MK ®usuka noj pes.
H.A. IlapdentreBoii, Bxoasuiero B @DenepanbHblii MepeyeHb YYEOHUKOB,
yTBepkAeHHbIA TTpruKa3zom Ne254 ot 20.05.2020 r. MunucrepcrBa [IpocBenienus
Poccun.

PaGouas nporpamma paccuntana Ha 140 y4eOHBIX yacoB U3 pacuera 2 yaca
B Heenmo. Ha u3yuenne yueOHOro nmpeaMera OTBOAUTCS
10 knacc — 2 gaca B Henenro, 70 4acoB B IO
11 xiacc - 2 yaca B HEJIEINIO, 70 JacoB B X



1. [lnanupyemMble pe3yjbTAThl 0CBOEHUSI 00y4AIOIIMMUCH OCHOBHOI
001eo0pa3oBaTe/IbHOM MPOrPaMMBbI CPeIHEr0 001Iero 00pa3oBaHMs

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPE3yJbTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOIO OOLIETO
oOpa3oBaHMsl JOOMBAIOTCS B E€IUHCTBE YYE€OHOW M  BOCHUTATEIBHOU
JNEATEIBHOCTH  OpraHu3aluu B COOTBETCTBUM C TPagULMOHHBIMHU
POCCUMCKUMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIE IIEHHOCTSIMH,
OPUHATHIMU B OOILLECTBE IMPABWJIaMU U HOPMAaMM MOBEJEHHUS U CIOCOOCTBYIOT
poleccaM CaMOINO3HaHMsI, CAMOBOCIIUTAHUSL U CaMOpa3BUTHUS, (POPMUPOBAHUS
BHYTPEHHEW MO3ULINN JTUYHOCTH.

[TatproTHyecKO€ BOCIIUTAHUE:

—TpPOSIBJICHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO

poccuiickoil GpU3NYECKOr HAyKH;

—IIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUMCKUX yUEHBIX-(PU3HKOB.

I'paxk1anckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

—TOTOBHOCTb K AKTUBHOMY YYaCTHIO B 00CyXIeHUH
OOILIECTBEHHO3HAYMMBIX M 3TUYECKHX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM

MIPUMEHEHUEM JOCTHKEHUN (PU3UKY;

—OCO3HaHHE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLUIIOB B ACSITEIBHOCTU
Y4EHOTO.

DCTETUUECKOE BOCIIUTAHUE:

—BOCIPUSITHEC ACTETUYECKUX Ka4yecTB (dbuznyeckoi
HayKu: €€ TapMOHMYHOIO  IOCTPOCHHUS, CTPOrOCTH,  TOYHOCTH,
JTAKOHUYHOCTH.

[lenHOCTH HAYYHOT'O TO3HAHUS:

—OCO3HAaHUE UEHHOCTH (PU3UYECKON HAayKh KaK MOIIHOTO WHCTPYMEHTA
[I03HAHHUSI MHUpPA, OCHOBBI Pa3BUTHs TEXHOJOI'MM, BAXXHEUIIEH COCTABIIIOLICH
KYJBTYPBI;

—pa3BUTHE HAY4YHOMU JIFOOO3HATENBHOCTH, UHTEPECA K MCCIEA0BATEIbCKOM

JACATCIBHOCTH.



dopMUpOBaHKE KYIbTYPhI 310POBbS U SIMOLIUOHATIBLHOTO OJIaronoayyus:

—O0CO3HaHHUC T CHHOCTH 0e301macHoro O6p8.38, JKU3HN B COBPCMCHHOM
TCXHOJIOTHYCCKOM MHPC, BA)KHOCTH IIPABUJI 0e30I1acHOro ITIOBCACHMA HA

TpaHCIOpTE, Ha 10pPOrax, ¢ MMEKTPUUECKUM U TETIOBBIM 000py0BaHUEM

B JJOMAlIHUX YCIIOBUSIX;

—CchOpMHUPOBAHHOCThH HAaBBIKA pedIISKCHH, IPU3HAHNE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y Ipyroro 4eioBeKa.

TpynoBoe BOCIIUTAHUE:

—aKTUBHOE y4acTHE B PEIICHUHU MPAKTHYECKUX 3a7a4 (B paMKax

CEMbH, IIKOJIbI, TOPOJIa, Kpasi) TEXHOJOTUUECKON U COLMAIBbHOM

HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHCJIE U (PU3NUECKUX 3HAHUIA;

—MHTEPEC K MPAKTUIECKOMY U3YUYEHUIO MPOPECCUil, CBI3aHHBIX C

(bu3HUKOA.

DKOJIOTUYECKOE BOCIIUTAHUE:

—OpHUEHTaIMs Ha TpUMEHEHNEe (PU3NYECKUX 3HAHUHN ISl peIIeHUs

3a/1a4 B 00J1aCTH OKPY>KaIOIIEeH cpebl, MIIaHUPOBAHUS MOCTYIIKOB

Y OIIEHKH MX BO3MOXHBIX IMOCIEICTBUM JJI1 OKPYKAIOIIEH Cpeibl;

—OCO3HaHHE II00aJTFHOTO XapaKTepa HKOJIOTHYECKUX MPoOiieM U

IyTEN UX PELICHUS.

Apnanrtamusi o0y4aromerocss K U3MEHSIONIMMCS YCJIOBHUSIM COIMAIbHOW U
IIPUPOIHOM CPEIbI:

—TMOTPEeOHOCTh BO B3aWMOJICHCTBUM TIPU BBIMOJTHEHUH HCCICIOBAHUN U
MPOEKTOB (PU3MUECKON HAMPaBIEHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSIM
APYTHX,

—TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO
JEATENIbHOCTD;

—TnoTpeOHOCTh B (POPMUPOBAHWUM HOBBIX 3HAHWM, B TOM YHCIE



bopMyTUPOBATh UJIEH, TIOHITHS, TUTIOTE3HI O (HU3NIECKUX 00BEKTaX U

SABJICHUSIX;

—OCO3HaHHe J1e(PUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B

obyiacTi PU3HKY;

—IUTAaHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3HUECKUX
3HaHUMU;

—CTpEeMJICHHE aHAJIM3UPOBaTh U BBISIBISATH B3aUMOCBSA3U  MPUPOIBL,
oOIIIECTBa U YKOHOMHUKH, B TOM YHUCJI€ C UCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;
—OIICHKA CBOMX JEHUCTBUU C YYETOM BIIMSIHUS Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATHI

YHUBepcaIbHBIE NTO3HABATENbHBIC IEUCTBUS ba3oBbie

JIOTUYECKUE JICHCTBUSA:

—BBISBIIATh U XapaKTePHU30BaTh CYIIICCTBEHHBIE MPU3HAKA 0OHEKTOB
(s1BNIEHUI );

—YyCTaHaBJIMBaTh CYNIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHUS IS
000011IeHUS U CPaBHEHUS;

—BBISBJISATh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B  paccMaTPUBAEMBIX
(dhakTax, TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3HUICCKUM SIBJICHUSIM;

—BBISBIISATh MPUYUHHO-CICACTBEHHBIC CBS3M TPH H3YYCHUH (U3UUYECKUX
SBJICHUM W TIPOIIECCOB; JIeJaTh BBIBOJLI C HMCIOJB30BAHHEM JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, BBIIBUTATh THUIIOTE3BI O B3aMMOCBS3SIX
(U3UYSCKUX BEIIMYHH,

—CaMOCTOATENILHO BBIOMpATh CIOCco0 perieHuss ydeOHON (U3UYEeCKOM
3a7aud  (CpaBHEHHME HECKOJIBKUX BapUaHTOB pEIICHUs, BBIOOp Haumbosee

MOAXOJISAIIETO C Y4ETOM CAMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrie ncciienoBaTeLCKue JEUCTBUA:



—HCIIOJIB30BAaTh BOMPOCHI KaK UCCIICIOBATEILCKUI HHCTPYMEHT MO3HAHMS,

—TIPOBOANTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUTAHY OTIBIT, HECIOKHBIH
bu3HIECKUi SKCTIEPUMEHT, HEOOJIBIIIOE HCCeA0BaHNEe (U3HMUECKOTO SIBIICHUS;

—OIICHUBATh Ha TPUMEHUMOCTH M IOCTOBEPHOCTH HH(HOPMAIIHIO,

MOJIy4YEHHYIO B XO/I€ MCCIIEIOBAaHUS MM YKCIIEPUMEHTA; —CaMOCTOSTEIbHO

dbopmynrpoBaTh 000OIICHHS W BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO

HaOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

—TIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEe Pa3BUTHE (DHU3UICCKUX

MIPOIIECCOB, a TAKXKE BBIABUTATH MPEITOJIOKEHUS 00 MX Pa3BUTHH B

HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PaGota ¢ undopmarueii:

—MPUMEHSTh Pa3JIMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOChI MIPU MTOUCKE U
oTOOpe MH(POPMALIMK WK TaHHBIX C YYETOM MPETIOKEHHOMN
yueOHOM Puznueckoi 3a1auu;

—aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(GOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

—CaMOCTOSITEJILHO  BBIOMpATh ONTUMAIbHYIO (OpMy TIpencTaBlICHUS
uH(bOpMAIUU U WUIIOCTPUPOBAThH PEIllaeMble 3aJladyd HECJIOKHBIMU CXEMaMH,
quarpaMMami, HWHOW Tpadukoil W UX KOMOMHAIMSMU. YHUBEpCAIbHBIC
KOMMYHUKaTHBHBIE JieicTBUs OO1eHue:

—B X0JIe 00CYXJeHHUsI y4eOHOro Marepuaia, pe3yJbTaToB J1aOOpPaTOPHBIX
paboT U MPOEKTOB 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIC Ha pelIeHUE 3aJaud U MOJJIepKaHue

0J1aroKeaaTeIbHOCTH OOIICHMS,
—COIOCTABJISAITh CBOM CYXKICHUS C CYXKISHUSAMH JIPYTUX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IN4KMe U CXOJICTBO MO3UIINN;

—BbIPpaXXaTb CBOIO TOUKY 3pCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,



—IyOJUYHO MPEACTAaBIATh PE3YybTaThl BBIIOJHEHHOTO (DU3MUECKOIrO
OIbITa (PKCIIEPUMEHTA, UCCIIEA0BAHNUS, IPOEKTA).

CoBMecTHas JeATENbHOCTD (COTPYIHUYECTBO):

—TIOHMMATh W HWCHOJIB30BAaThb  IPEHMYIIECTBA  KOMAaHAHOM M
WHAUBHUIYaIbHON paObOThI IPH PEIICHUN KOHKPETHON (PU3NYECKOM TPOOIIEMBI;

—IPUHUMATD LI€JIM COBMECTHOM JIESITEIbHOCTH, OPIraHU30BbIBATh
JACUCTBUS 1O €€ JOCTHXKEHUIO: PACIPEIENATh POIH, 00CYKIATh MPOLIECCHI

U Pe3ybTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS] HECKOJIBKUX

JIIOJICH;

—BBITIOJIHATH CBOIO YaCTh paOOThI, JOCTUTasl KAYSCTBEHHOTO pe3yJIbTara IIo
CBOEMY HAIPaBJICHUIO M KOOPJWHUPYS CBOU JEHUCTBUSL C JAPYTHMMHU UJICHAMHU
KOMaH/IbI;

—OIICHUBATh Kau€CTBO CBOET0 BKJIaja B OONIUU MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITeIbHO  COPMYJIMPOBAHHBIM ~ YYAaCTHMKAMH  B3aUMOJICHCTBUS.
YHuBepcaibHbIE pEryJIsITUBHBIE AelCcTBUSI CaMOOpraHu3aius:

—BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX W YUCOHBIX CHUTYyAIUSAX, TPEOYIOITUX
JUISL perieHus: GU3NISCKUX 3HAHUM;

—OpPHUCHTHUPOBATLECA B  Pa3JIMYHbBIX MMOAXOJAAaX  IIPHHATUA P CIIICHUM

(MHAMBUAYATbHOE, TIPUHSTHE PEUICHUS B TPYIINE, MPUHATUE PEHICHUIN
Tpynmom);

—CaMOCTOSITEIILHO COCTABIISATh aJITOPUTM pelieHUs (PU3NISCKON 3aa4uu W
IUTAaHa WCCIIEOBaHUS C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX

BO3MOYKHOCTEM, apryMEHTHPOBATh NpeIjlaraéMble BAPUAHTHI PEIICHUIA;
—1eJ1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CamoxoHTpoJib (pediekcus):
—/1aBaTh aJICKBAaTHYIO OLICHKY CUTYyal[My U Mpeiarath IjiaH €€ N3MEHEHUS;
—OOBSACHATh MPUUYHMHBI JOCTUKEHUS (HEAOCTUKEHHUS) PE3YJIbTaTOB

JeSTeTLHOCTH, JJaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;



—BHOCHUTh KOPPEKTUBBI B JACSATENBHOCTH (B TOM YKCII€ B XOJ BBIITOJIHEHUS
(GU3UYECKOTO HMCCIEOBAaHUS WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MEHUBIINXCS CUTYyallui, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

—OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

SMOHI/IOHaJ'IBHblf/'I HHTCIIJIICKT.
—CTaBUTH ce0s HAa MECTO APYyroro 4c€joBCKa B XOAC CIIOpa UM JUCKYCCHUU

Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.
[Tpunsitue ceds u Apyrux:
—TpU3HABaTh CBOE MPABO HA OMIMOKY MPHU PEIICHUH (PU3NYECKUX 3a]1a4
WIN B YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPAaBO IPYyroro.

[NPEAMETHBIE PE3VYJIbTATDBI BbimyckHuk
HAY4YHUTCH:

coOI01aTh MpaBuiia OE30MAaCHOCTH W OXpaHbl TpyAa Ipu padoTe ¢
y4€OHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

MOHUMATh CMBICII OCHOBHBIX (DU3WYECKUX TEPMHUHOB: (HU3HUECKOE
TeJo, PU3NIECKOe SBJICHUE, (PU3NUECKAs BETUUMHA, CAMHUIIBI U3MEPECHUS;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU
¢uznyeckux  METOJIOB;  AHAJU3UPOBATH  OTHENIbHbIE JTalbl  MPOBEACHUSA
UCCIIEJOBAaHUI 1 MHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOJCHUI U ONBITOB;

CTaBUTh OIBITHI 1O HWCCIACAOBAHUIO (UBMUECKUX SIBICHUN WA
(bu3nYecKX CBOMCTB Ted 0€3 HMCIOJIB30BAHUSI MPSMBIX H3MEPEHHI; MPU ITOM
dbopmynupoBaTh MpodiieMy/3a1auy yueOHOro SKCIEPUMEHTa; COOUPATh YCTAHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BAHMS; IPOBOAUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI.

[Ipumeuanue. Ilpu mnpoBeaeHun uccienoBaHus (HUINYECKUX SIBICHUN
U3MEPUTEIbHBIE TPUOOPHI HMCIHOJIB3YIOTCS JIMIIb KaK JIaTYUKA HU3MEpPEHUs
bu3MYeCKUX BEIMYMH. 3alUCH TIOKA3aHUM MPSMBIX U3MEPEHUN B ATOM Ciydae He
TpeOyeTcs.

MOHUMATh POJIb SKCIIEPUMEHTA B MIOJYYEHUH HayYHOU MH(OpMAaIUK;

MPOBOJUTH TPSAMBIE U3MEPEHUS (PU3NYECKUX BEJIMYMH: BpeMs,
paccTosiHME, macca Teia, 00beM, Cuiia, TeMIlepaTypa, aTMOC(EepHOe IaBleHUE,
BJIQYKHOCTh BO3/yXa, HAIMPsDKEHHUE, CUJIa TOKA; MPU ATOM BBIOMPATH ONTUMAJIbHBIN
crioco® M3MEpEeHUsI U UCIIOIb30BaTh MPOCTEHIIINME METObI OLICHKH MOTPEIIHOCTEH
U3MEpPECHUM.



MPOBOJIUTh KCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
WCIIOJIB30BAaHUEM IMPSMBIX M3MEPEHUM: NP 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKcHpOoBaTh Pe3yabTAThI MOTYUYEHHOMN 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIC
TaOIuUI U TPaQHUKOB, ENATh BEIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS;

MPOBOJIUTh KOCBEHHBIC W3MEpPEHUST (DU3UYCCKUX BEIUYHH: TIPH
BBITIOJITHCHUH W3MEPEHUNM COOUpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEAyS
MPEIVIOKEHHOW WHCTPYKIUHU, BBIYMCIATh 3HAYCHHE BEJIWYMHBI U AHAIU3UPOBATH
MOJIyYEHHBIE PE3YJIBTAThI C YUETOM 3aJJaHHOW TOYHOCTH U3MEPEHHU;

aHaJM3UPOBAaTh CUTyallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
y3HaBaTh B HUX MPOSIBICHUE U3yUYCHHBIX (PU3NUECKUX SBICHUN WU

3aKOHOMepHOCTeﬁ H IMIPUMCHATb UMCIOIINCCA 3HAHWA IS UX 06’I)$ICHeHI/I}I;

MOHUMATh MPUHIHUIBI JIEUCTBUSI MaIllMH, MPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB, YCIOBUS MX 0€30MMaCHOTO UCIIOIb30BaHUs B IOBCEHEBHON KU3HU;

UCIOJIb30BaTh  MPU  BBIIOJHEHUM  Yy4E€OHBIX 3a7ad  HAYy4HO-
NOMYJSIPHYIO JIUTEPATYpy O (DU3UYECKUX SIBJICHUAX, CIPABOYHBIE MaTepHUabl,
pecypcsl IHTEPHET.

BLIIIyCKHHK MOJIYIUT BO3MOKHOCTDb HAYIUTDLCSH:

OCO3HaBaTh IIEHHOCTh HAYYHBIX WCCIEIOBaHUM, pPOJb (PU3UKU B
pacuIMpeHrd MPEJICTaBICHUN 00 OKPYXKAIOIIEM MHUpPE M €€ BKJIaJ B YJIy4IlCHHE
Ka4yeCTBa )XU3HMU;

WCIIOJIB30BaTh MPUEMBI MMOCTPOCHUST (PU3MUECKUX MOJENEH, MOUCKA U
(bOpMYITMPOBKHU JTOKA3aTENbCTB BBIABUHYTHIX THIOTE3 U TEOPETHUECKUX BHIBOJIOB
Ha OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

CpaBHUBATb TOYHOCTh U3MEPEHUsT (PU3NUECKUX BEJIMYWH 10 BEINYNHE
VX OTHOCUTEJIbHOM NOTPEIIHOCTH IIPY MPOBEACHUN NPSIMBIX U3MEPEHUM;

CaMOCTOSATEIILHO TIPOBOJIUTH KOCBEHHBIC M3MEPECHHSI M MICCIICIOBAHUS
GU3MYECKUX BEIWYMH C WCIIONB30BAHUEM PA3JIMYHBIX CIIOCOO0B HW3MEPCHUS
bu3NYecKuX BETUYHMH, BHIOMpATh CPEJCTBA M3MEPEHUS C YY4ETOM HE0OXOAMMOun
TOYHOCTH HM3MEPEHHUI, 000CHOBBIBATH BBHIOOpP CHOCO0a M3MEPEHHs, aJeKBATHOTO
MTOCTABJICHHOM 3a/1aue, IPOBOIUTH OIICHKY JIOCTOBEPHOCTH TOJTYYCHHBIX

pe3yabTaTOB;

BOCIIpUHUMATh  MHGOpPMALUIO  (PU3MYECKOTO  COJACp)KaHUS B
HAYYHOIIONYJSIPHOM  JIUTEpaType U  CpPEACTBaX MaccoBoil  uHGopMaiuw,
KPUTHYECKH OLIEHUBATH IMOJIYYEHHYIO0 MH(OPMALINIO, aHATTM3UPYS €€ COJEepKaHUEe
U JaHHbIe 00 UCTOYHUKE MH(POPMALINH;

Co31aBaTb COOCTBEHHBIE ITMCHMEHHBIE M YCTHBIC COO6H.I€HI/I$I 0
(1)I/ISI/I‘ICCKI/IX SABJICHUAX Ha OCHOBC HECKOJIBKHX HCTOYHHKOB I/IH(I)OpMaI_[I/II/I,



COIMPOBOXKIATh BBICTYIVICHUE MPE3CHTAIlMEH, YUUTHIBasi OCOOCHHOCTH ayIUTOPUU
CBEPCTHHKOB.

Mexanndeckue sAIBJCHUA
BbIlyCKHUK HAYYHUTCSH:

pacno3HaBaTh MEXaHUYECKHE SBJICHHS U OOBACHATH HAa OCHOBE
MMEIOIIMXCSl 3HAHUW OCHOBHBIEC CBOMCTBA WJIU YCJIOBUS TPOTEKAHUS ITUX SIBICHUM:
pPaBHOMEpPHOE M HEPABHOMEPHOE [IBI)KEHHE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE  JIBIDKEHHE, OTHOCUTEIBHOCTh MEXAaHWYECKOTO JIBUKEHUS,
CBOOO/IHOE TMaJICHHE TEeJ, PAaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, HUHEPIIHS,
B3aMMOJICHCTBUE TEJI, PEAKTUBHOE JIBIXKCHHUE, Iepe/laya JaBJICHUS TBEPIbIMU
TeJaMu, JKHJIKOCTAMHM M Tra3amH, arMoc(epHoe [JaBieHHE, IUIaBaHHUE Tell,
paBHOBECHE TBEpPABIX TeEJ, HMEIOIIUX 3aKPEIUICHHYI0 OCh  BpalleHUs,
KoJie0aTenbHOE ABUKEHHE, PE30HAHC, BOJIHOBOE JIBM)KEHUE (3BYK);

ONUCHIBAaTh HM3YyUYECHHBIC CBOMCTBA TE€JI M MEXAHUYECKHE SBIICHUS,
UCIIONB3Ys (DU3UUECKUE BEIUYUHBI: MYyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPECHHE,
nepuo oOpallleHus, Macca TeJa, IVNIOTHOCTh BEIeCTBA, CUJIa (CHila TSXKECTH, CUjla
YOPYrOCTH, CUJia TPEHHUsI), N1aBJICHUE, UMITYJbC TeJla, KUHETUYECKas SHEprus,
MOTEHIIUAJIbHAS PHEPIHs, MEXaHUueckas paboTa, MexaHuuyeckass MouHocTh, KIT/]
MIPU COBEPIICHUU paOOTHI C UCIOIB30BAaHUEM MPOCTOTO MEXaHU3MA, CUJIa TPEHHUS,
aMIUIMTyAa, TEPUOJ] M 4YacToTa KoJjeOaHui, JJIMHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHEHHUs;, MPU OMUCAHUMU MPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI
HCIIOJIB3YEMBIX BEIIMUMH, MX OO0O3HAUCHUS M CAWHHUIIBI HW3MEPEHHUs, HaXOIUTh
(GhopMyIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIIMUUHY C APYTUMH

BCIMYMHAaMM, BBIYUCIIATH 3HAYCHUC (bHBH‘-IGCKOﬁ BCJINYHNHEBI,;

AHAIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SIBJICHUSI W TPOIIECCHI,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHMS SHEPrUH, 3aKOH BCEMHPHOTO
TSATOTCHUSA, TPUHIMIT CYNMEPHO3UIMKA CHJI (HAXOXKJICHUE PaBHOJCHCTBYIOILIEH
cunbl), I, IT u III 3akonbl HbroTOHA, 3aKOH COXpaHEHHUs MUMITyJbCa, 3aKOH ['yka,
3akoH [lackans, 3akoH Apxume/a; Ipu 3TOM Pa3indaTh CIOBECHYIO

(bOpMYIMPOBKY 3aKOHA M €r0 MaTEMaTUUYECKOE BhIPAXKEHUE;

pa3nuvaTh OCHOBHBIE MPU3HAKUA U3YyUYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepuagbHas TOYKa, MHEPIHUAJIbHAS CUCTEMA OTCUETA;

pemarh 3a7a4u, UCIOJIb3ysd (GU3MYECKUE 3aKOHBI (3aKOH COXPaHCHHUS
SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUs, NpuHUMN cynepno3unuu cui, [, 11 u III
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCa, 3aKOH ['yka, 3akoH [lackais,
3aKOH Apxumena) u (Gopmyiibl, CBs3bIBarolue (u3nueckue BEIUYUHBI (TYTh,
CKOpOCThb, YCKOpPEHHE, Macca TeJjla, IUIOTHOCTh BEIECTBA, CWJIA, JABJICHUE,
MMIYJIbC TE€Ja, KUHETUYECKasi SHEPrusi, MOTECHIMAIbHAS SHEPrus, MEXaHU4eCKas



pabora, mexanuuyeckas MomHocTh, KIIJ[ mpocToro mexanusma, cuiia TpEeHUS
CKOJIBXEHUS, KOIPPUIUMEHT TPEeHUs], aMIUTUTYy1a, IEPUOJI U YacToTa KojeOaHUi,
JUIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPaHEHHUs): HA OCHOBE aHaliM3a YCJIOBHS
3aJlay 3aMKChIBATh KPATKOE YCJIOBHUE, BBIIEIATH (PU3NYECKUE BEIMYUHBI, 3aKOHBI
1 (GOpMyJIbI, HEOOXOAMMBIC TSI €€ PEIICHUs, MPOBOAUTh PACUEThl U OIICHUBATH
pPEaNThbHOCTD MOYYCHHOTO 3HaYeHUS (DU3NICCKON BEITMUHUHEI.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTD HAYIYUTDLCSH .

UCNONIL308AMb 3HAHUA O MEXAHUYECKUX S8NIeHUSX 8 NOBCEOHEBHOl
oHcuzHU  Onsl  obecnevenuss 6e30nacHocmu npu obpawjeHuu ¢ npudbopamu  u
MeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUs 300p06bs U COON00EHUs. HOPM
9KON02UYECKO20 NO0BEOeHUsl 6 OKpyxcaiwoujei cpede;, NpusoOums npumepbl
NPAKMUYECKO20 UCNONb308ANHUS (DUIUYUECKUX 3HAHUU O MEeXAHUYECKUX ABNEeHUX U
Qusuueckux 3aKoHax, NpuMepvl UCNOAb306AHUS B0300HOBNAEMbIX UCMOYHUKOB
SHepeuu, - IKOJI02UHeCKUX  NOCIe0CmBUll  UCCLeO008AHUSL  KOCMUYECKO20
NPOCMPAHCME;

pasiuuams — eparuybl  NPUMEHUMOCMU  U3UYECKUX  3AKOHOS,
noHuMams 6ceobwull xapakmep (QyHOAMEHMAIbHbIX 3AKOHO8 (3aKOH COXPAHeHUs.
MEXAHUYEeCKOU OHepeuu, 3aKOH COXPAHEHUs UMNYIbCA, 3aKOH BCEMUPHO20
MAOMEHUS) U 02PAHUYEHHOCb UCNONIL30BAHUSA YACMHBIX 3aKOHO08 (3akoH IyKa,
Apxumeoa u op.);

HAxo0umsv a0eKe8amHy0 NPeoloNCeHHOU 3a0aye QuU3UecKyro Mooeib,
paspewiamv npobdiemy KAk HA OCHOBE UMEIOWUXCS 3HAHULL NO MeXAHuke ¢
UCNOIL308AHUEM MAMEMAMUYECK020 annapama, maxk u npu nomMowu mMemooos
OUEHKU.

TenioBble siBJIeHUsI BbINyCKHUK
HAYYHUTCH:

pacro3HaBaTh TEIUIOBBIE SIBJICHUSI U OOBACHITH Ha 0a3e MMEIOIINXCS
3HaHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SBICHUM: 1uddysus,
U3MEHEeHHE 00beMa TeJl MPU HarpeBaHUM (OXJIAXJIEHWUU), OOJbIIas CKUMAEMOCTh
ra3oB, mMajasi C)KUMaeMOCTb JKUJIKOCTEH W TBEPABIX TEJ; TEIUIOBOE PABHOBECHE,
UCIIApEHHUE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAUIM3ALUs], KHUIIEHUE, BIAXKHOCTh
BO3/1yXa, pa3JIMuHble CHOCOOBI Terionepeaayn (TeraIonpoOBOIHOCTb, KOHBEKIIUSI,
W3JIy4EHUE), arperatHple COCTOSHUS BEIIECTBA, IOIVIONIEHUE DHEPruu TpHU
UCIIAPEHUH KUIKOCTA W BBIJEICHUE €€ MpPH KOHJEHCAIMU [apa, 3aBUCHUMOCTh
TEMIEPATYPhI KATIEHUS OT J1aBJICHUS;

OIMMCBIBATbL H3YYCHHBIC CBOMCTBA TEI U TEIJIOBBIC SIBJICHUS,
HCIIOJIBb3YyA (I)I/ISI/I‘I€CKI/IC BCJIMYMUHLBI: KOJIMYCCTBO TCIIJIOTbI, BHYTPCHHAA OHCPIU:,
TEMIICPATypa, YACIIbHAA TCIINIOCMKOCTDL BCUICCTBA, YACJIbHAs TCIUIOTA IJIABJICHUA,



yaelbHas TeIJIoTa MapooOpa3oBaHMsl, YyAENbHAs TEIJIOTa CrOpaHusl TOIUIMBA,
KOO (PHUIMEHT TMMOJE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENS;, IPU OIHMCAHHUH
NpaBUIBHO TPaKTOBaTh (DU3UUYECKUH CMBICI HCHOJIb3YeMbIX BEJIMYUH, UX
0003HaYEHUS U EUHUIBI U3MEPEHUS, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
GU3NYECKYI0 BETWYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUC
(bu3MYECKON BEJIMUNHBI;

AHaJIM3UPOBATH CBOMCTBA TCJI, TCIUIOBBLIC SABJICHUS MW IIPOLCCCHI,
HCIIOJIb3YySA OCHOBHBIC ITOJIOKCHHA ATOMHO-MOJICKYJIAPHOTO YYCHHA O CTPOCHHU
BCIICCTBA U 3dKOH COXPAaHCHHA SHCPI'UH,

pa3iindaTb OCHOBHBIC IIPU3HAKHN HM3YUYCHHBIX (1)I/ISI/I"ICCKI/IX MOIIGJICﬁ
CTPOCHUS I'a30B, )I(HI[KOCTeﬁ H TBCPAbIX TCII;

IPUBOJUTH TMPUMEPHI MPAKTHUECKOTO HCHOJIb30BAHUS (U3HUECKUX
3HAHUU O TEIUIOBBIX SIBJICHUSX;

pelarh 3a/1a4u, UCHOJIb3ysl 3aKOH COXPAHEHMS DHEPIUU B TEIUIOBBIX
npoueccax U (OpPMyJIbl, CBS3bIBAIOIINE (PU3NYECKHE BEIUYMHBI (KOJIUYECTBO
TEIUIOTHI, TEMIIEPATypa, YAENbHAs TEIUIOEMKOCTh BEIIECTBA, yAEJIbHAS TEIUIOTa
TUTaBJICHUS, YJelbHas TEIUIOTa MapooOpa3oBaHUsl, yJeidbHAas TEIJIOTa CTOPaHUS
TOIIMBA, KO3(PPUIMEHT MOJE3HOTO NEHCTBUS TEIJIOBOIO JBUraTeNsl): HA OCHOBE
aHalM3a yCIOBHS 3aJlayd 3alKChIBaTh KPAaTKOE YCIOBHE, BBIIEIATH (pU3MUYECKue
BEJIMYMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOJUMBIE IJIsi €€ pEUIeHUs, MPOBOAMTH
pacueTl U OLIGHHWBAaTh pPEATBHOCTh IOJYYEHHOTO 3HA4YeHHUs  (U3HUECKOMH
BEJIMYUHBI.

BLIHyCKHI/IK MOJIYIUT BO3SMOKHOCTD HAYIYUTDLCSH:

UCNOIL3068AMb 3HAHUS O MENT0BbIX ABLEHUSIX 8 NOBCEOHEBHOU HCUZHU
0151 obecnevenust Oe3onacHocmu npu oopauieHuy ¢ npuoopamu U MmexHu4ecKumu
yempoticmeamu, 0151 COXPAHEHUsl 300P08bsl U COONIO0EHUST HOPM IKOTOSUYECKO2O
noseoenuss 6 OKpyJicalowel  cpeoe; NPUBOOUMb NPUMEPbLL  IKOIOSUYECKUX
nocieocmeuii  pabomvl  0gueameineil.  GHYMPEHHe20 C2OpaHusl, Menjioevlx U
2UOPODITIEKMPOCMAHYULL,

pazuams  2paHuybl  NPUMEHUMOCMU  (U3UYECKUX  3AKOHOS,
NOHUMAamMb 8ceobwuli xapakxmep (yHOAMEHMAIbHLIX DUUYECKUX 3AKOHO8 (3aKOH
COXpaHeHusi SHep2UuU 8 MeNJI0BbIX NPOYECcax) U 02PAHU4eHHOCHb UCNOIb308AHUSL
YACMHBIX 3AKOHO8;

Haxo0umsv a0eKe8amHyr0 NPeoloAHCeHHOU 3a0aye Gu3UiecKyro Mooeb,
paspewams npooaemy Kax Ha 0CHO8E UMEIOWUXCS 3HAHUL O MeNl08bIX ABLEHUSIX C
UCNOIL308AHUEM MAMEMAMUYECK020 annapama, maxk u npu noMowu Memooos
OYEeHKU.



JIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS
BbInyCKHUK HAYYHUTCS:

pacno3HaBaTh 3JEKTPOMATHUTHBIC SBIICHUS U OOBSICHATH HA OCHOBE
MMEIOLIMXCS 3HAHUK OCHOBHBIE CBOVMCTBA WJIM YCJIOBUS MMPOTEKAHUS ITUX SBJICHUI:
ANEKTPU3ALMA TEJl, B3AUMOJICUCTBUE 3aPSAI0B, IIEKTPUUECKUN TOK U €0 JIEHCTBUS
(TemioBoe, XAMHUYECKOE, MarHuTHOE), B3aUMOJICHUCTBUE MAarHHUTOB,
ANEKTPOMArHUTHAsI UHAYKIUS, IEMCTBUE MATHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM
M Ha JABWXKYIIYIOCSA 3apsDKEHHYIO YacCTHUILy, JACHCTBHE SJIEKTPHUYECKOIO MO Ha
3apSOKCHHYK)  4YacTHILy, AJIEKTPOMArHUTHBIE BOJIHBI, MPAMOJIMHEUHOE
PacCIpOCTPAHEHUE CBETA, OTPAKEHUE U NPEJIOMIIEHUE CBETA, TUCIIEPCHSI CBETA.

COCTaBJISITh CXEMBI JJIEKTPUYECKHUX LEMed C MOCIeI0BaTeIbHBIM U
NapajuleIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHblE 0003HAYEHUS
AJIIEMEHTOB AJIEKTPUYECKUX Ienei (MCTOUYHUK TOKa, KIKY, PE3UCTOp, PEeocTar,
JaMIIO4Ka, aMIIepMETp, BOJILTMETD).

UCIOJIb30BaTh ONTHUYECKUE CXEMBbI NIl MOCTPOEHUS! M300pakeHUil B
TUTOCKOM 3€pKajie U COOMPAIOIEH JINH3E.

OIINCBIBATh M3YYCHHBIC CBOMCTBA T€N U QIICKTPOMAruuTHBIC ABJICHU,
HCIIOJIB3YA (1)I/I3I/ILIGCKI/IC BCIIMYUHBI: BHGKTpH‘{eCKI/Iﬁ 3apsaa, CHlIa TOKa,
QJICKTPUYICCKOC HaIIPAKCHHUC, QJICKTPHUYICCKOC COIIPOTHUBJICHUC, YACIIBHOC
COIIPOTHUBJICHHUC BCHICCTBA, pa60Ta QJICKTPUYCCKOIo I10JisI, MOIOIHOCTH TOKa,
(I)OKYCHOG PaACCTOAHUC U OIITHYCCKAsA CHJId JTHH3bI, CKOPOCTHb JJICKTPOMAI'HUTHBIX
BOJIH, J/JIMHA BOJIHBI H YaCTOTa CBC€TA, IIPpU OIIMCAHHWKW BCPHO TPAKTOBATb
(bHBquCKHfI CMBICJI HCIIOJB3YCMbIX BCIIMYHUH, HX 0003HAUYCHUA U CANHUIIBI
HN3MCPCHUA, HAXOOHUTDh (1)OpMy.TIBI, CBA3BIBAIOIINEC JAHHYIO (1)I/ISI/I‘I€CKYIO BCIIMYHNHY
C APYIruMH BCIIMYNHAMMU.

aHAJIM3UPOBAaTh CBOMCTBA TeJ, OJICKTPOMATHUTHBIC SIBIICHUS W
MPOLIECCHI, UCIOJIBb3Ys (PU3MUYECKHE 3aKOHBI: 3aKOH COXPAHEHMS JIEKTPUUYECKOIrO
3apsima, 3akoH Owma g ydacTka uenu, 3akoH Jxoyns-JIeHna, 3akoH
NPSIMOJIMHEWHOTO PACHpOCTPAHEHUsI CBETa, 3aKOH OTPAXKEHHUS CBETAa, 3aKOH
MPEJIOMJICHUSI CBETA; MPHU 3TOM pPa3IMyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAKECHHUE.

MPUBOJUTHh TMPUMEPHI MPAKTHUECKOTO WCTIOIB30BaHUS (HU3HUECKUX
3HAHUM O AJIEKTPOMATHUTHBIX SIBICHUSAX

pemarh 3a1a4du, UCTMOoNb3ys (u3mdeckue 3akoHbl (3akoH Oma st
ydacTka 1enu, 3akoH Jlxoyns-JIeHna, 3akoH NpsSIMOJIMHEMHOTO paclpOCTPaHEHUS
CBETA, 3aKOH OTPAKEHMsSI CBETa, 3aKOH IMpEJIOMJIEHUs cBeTa) U (HOpMYyJbI,
CBs3bIBAIOLIME (PU3MUECKHE BEJIMUYMHBI (CHUJIa TOKA, SJIEKTPUUYECKOE HAMpPSHKEHUE,
AIEKTPUUECKOE COMPOTUBIIEHUE, YAEIbHOE CONMPOTUBJIEHUE BelllecTBa, paboTa



QJICKTPHUYCCKOIO IOJIA, MOITHOCTDL TOKA, (bOKYCHOG pPaCCTOSAHUC U OIITUYICCKAs CUJIa
JIMH3bI, CKOPOCTb OJJICKTPOMAIHUTHBIX BOJIH, JIMHA BOJIHBI M 4YacCTOTa CBCTA,
q)OpMYJ'IBI pacducTa IBJIICKTPHUYCCKOIO COIIPOTHUBIICHHUA IIPHU ITIOCIACIOBATCIBHOM H
mapaJuiCJIbHOM COCAMHCHHUHA HpOBOI[HI/IKOB): Ha OCHOBC aHaJIM3a YCJIIOBHA 3aJa4H
3aIIMCbIBATh KPATKOC YCIIOBUC, BbLIACIIATH (1)1/131/1%(:1(1/16 BCINYMWHBI, 3aKOHBI H
q)OpMyJ'IBI, HCO6XOI{HMI)I€ A1l €€ PCIICHUA, IIPOBOAUTH PACUHCThBI M OLCHHUBATDH
PCAJIBbHOCTD ITOJIYYCHHOT'O 3HAUCHUA (1)H3HII€CKOﬁ BCIINYHHEI.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTD HAYIYUTDLCSH .

UCNOb306aMb  3HAHUA 00  INeKMPOMASHUMHBIX — AGIEHUAX 8
NOBCEOHEBHOU JHCU3HU Od obecnedenus 6e30nacHOCmMU Npu oOpawjeHuu ¢
npubopamu U MeXHUYeCKUMU YCMPoUcmeamuy, Ol COXPAHEHUsi 300P08bs U
COONI0OEHUSL HOPM IKOJIO2UUECKO20 NOBEOEeHUsl 8 OKpYicaloweli cpeoe; Npusooums
npumepuvl IUAHUA INIEKMPOMASHUMHBIX U3TYHUEeHUL HA JHCUBLLE OPSAHUIMbL,

pasauuams — epamuybl  NPUMEHUMOCIU  PUBUYECKUX  3AKOHOS,
NOHUMAamb 8ceobuwull xapakmep (PyHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs.
INEKMPUHECKO20 3apsaoa) U 02PAHUYEHHOCb UCHONb308AHUSL YACMHBIX 3AKOHO8
(3axon Oma ona yuacmka yenu, 3axon [ocoyna-Jlenya u op.);

UCNONIL308AMb NPUEMbl NOCMPOEHUsL PuU3UYeCKUX Mooeell, NOUCKA U
Gdopmynuposku  0oKkazamenbCme BbIOGUHYMbBIX 2UNOME3 U MeopemuyecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX PaKmos;

Haxoo0umsv a0eKeamHyr0 nPeoyloAHCeHHOU 3a0aye Gu3UiecKyro MoOeby,
paspewiams npobaemy KaK Ha OCHO8E UMEIOWUXCS 3HAHUL 00 21eKMPOMASHUMHBIX
SABNEHUSAX C UCNOTb30BAHUEM MAMEMAMUYecKo20 annapama, maxk u npu nomouu
Memoo0o8 OYeHKU.

KBanTOBbBIE siBJIeHUS BbINyCKHUK
HAYYHUTCH:

paciio3HaBaTb KBAHTOBLBIC ABJICHUA U OOBSICHATL Ha OCHOBE
HUMCIOIINXCA 3HAHUM OCHOBHBIC CBOMCTBA HJIN YCIIOBUA MIPOTCKAHUA 3THUX SIBIICHUM:
CCTCCTBCHHAA MW HMCKYCCTBCHHAA pPaJHOAKTHBHOCTL, O-, B- U Y-U3JIYyUCHH,
BO3HUKHOBEHHE JIMHECHYATOTO CIICKTpa U3JIIYUCHH aTOMaA,

OIKCHIBaTh U3yUYEHHbIE KBAHTOBBIC SBJICHUS, UCHIOIB3Ys (PU3HUECKUE
BEJIMYMHBI: MAaCCOBOE YHUCIIO, 3aps0BOE YHCIIO, MEPUOJ IOJIypaclana, dHEprus
(GOTOHOB; TpU  OMUCAHUM MPABWIBHO TPAKTOBAaTh  (PU3MYECKH  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHMIBI W3MEPEHHs; HaXOAUTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMHY C IPYTUMU

BCINMYMHAaMM, BBIYUCIIATH 3HAYCHUC @HSHHGCKOﬁ BCINYHHEBI,;



aHaJIN3UPOBATh KBAHTOBBIC SIBJICHMSI, UCIIOJB3YS (PU3NUECKUE 3aKOHBI
U TMOCTYJIaThl: 3aKOH COXPAHEHHUS! 3HEPIHH, 3aKOH COXPAHEHUsS 3JIEKTPUYECKOIrO
3apsAa, 3aKOH COXPAHEHMs MacCOBOTO 4YMCJIA, 3aKOHOMEPHOCTU W3IIy4eHUs U
HOTJIOIEHHUsS] CBETa aTOMOM, IPHU 3TOM pasivyaTh CIOBECHYIO (DOPMYJIHUPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BbIPAKEHUE;

pas3iiidyaTb OCHOBHBLIC IIPU3HAKU HHaHeTapHOﬁ MOACIMW aroma,
HYKJIOHHOI?I MOJICIIA aTOMHOTO Apa,

INPpUBOAUTL IIPHUMCPBI IIPOABJIICHHUA B IPUPOAC U IPAKTHYCCKOTO
HUCIIOJIB30BaAHUA  PAIHMOAKTHBHOCTH, AICPHBIX W  TCPMOAACPHBIX peaKHI/If/'I,
CIICKTPAJIbBHOT'O aHAJIN3a.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

UCNONIL306AMb  NOJIYYEHHbIe 3HAHUSL 8 NOBCEOHEeBHOU JICU3HU NpU
obpawenuu ¢ npubopamu U  MEXHUHECKUMU  YCMPOUCMEaAMu  (Cuemuux
UOHUBUPYIOWUX Hacmuy, 003umemp), Ol COXPAHeHUs 300p08bs U COONIOOEHUS.
HOPM 9KON02UHECKO20 NOBEOEHUsL 8 OKPYICatouell cpeoe;

COOMHOCUMb IHEPSUIO CESA3U AMOMHBIX 0ep ¢ OedheKmom MaAcchl,

npUBOOUMb NpUMeEPbl BAUAHUA PAOUOAKMUBHBIX U3TYUEHUL HA HCUBbIE
OpP2aHUBMbL, NOHUMAMb NPUHYUN OeliCMEUsL O03UMempPa U Pa3iuiams YCi08Usl €20
UCNONIL308AHUSL,

HOHUMAmMb  9KOJO2UYEecKue  Nnpobnemsvl,  BO3HUKAlOWjue  Npu

UcCnoivb306aHUU aAmMmoOMHbBIX 3Jzekmpocmam;uﬁ, u nymu peuweHusl 3mux I’lp06]l€]l/l,
nepcnekmuevl UCnoJib306AHUA YyNpABIAEMOCO mep;wom)epnoeo curmesda.

JIeMeHTbI ACTPOHOMNH
BohInyCKHMK HAYYUTCH:

YKa3bIBaTh HA3BAHHUA IIJIAHCT ComHeuHoM CUCTCMbI, pPas3jindaTb
OCHOBHBIC IIPHU3HAKHW CYTOYHOI'O BpalICHHUA 3BC3IHOI'O He6a, JABHXKCHMUSA .HYHI)I,
COJ'IHI_[a U IIJIAHET OTHOCUTCIIBHO 3BC3 1,

IOHHMMAThb Pa3JInius MCKIY FeJII/IOHCHT‘pPIquKOﬁ u FCOHCHTqueCKOﬁ
CUCTCMAaMHU MHPA,

BbIHyCKHI/IK INOJYYHUT BO3MOKHOCTb HAYYUTDLCH:

YKazvleams oowjue ceoUCmed u Omaudus nianem 3eMHOU cpynnvl u
nianem-cueanmos; manvix men ConHeuHOU cucmemvl U OONbWIUX NIAHEMm,
NONIb308AMbCSL KAPMOLL 36€30H020 Heba Npu HAOII00eHUsX 36e30H020 Hebd,

pasiuams  OCHOBHble XApaKmepucmuku 36e30 (pasmep, yeem,
memnepamypa) COOmHOCUMb Ygem 38e30bl C ee meMnepamypou,

pasaudams cunomesvl o npoucxoofcdenuu Conneunoti cucmemol



COJEPKAHME

Beenenue. @usuka u pusnvecKre METOAbI U3YYCHUS MPUPOIbI

®dusuka — Hayka o nmpupoje. Pusudeckue Tena u sBieHus. Habmonenue u
onucaHue (U3NYECKUX sBICHUNA. Du3znueckuil skcnepuMeHT. MopaenupoBaHue
ABJIEHUN U OOBEKTOB NpuUpojbl. PU3NYECKHUE BEIUYMHBI M HX HU3MEPEHHE.
TO4YHOCTP M TOTPEIIHOCTh MU3MEPEHUU. MeXayHapoaHas CHUCTEMa EIWHMLL.
@u3nuecKue 3aKOHbI U 3aKOHOMepHOCTH. Pu3nka M TexHMKa. HaydHslii MeTOx
no3HaHus. Ponb pusnku B popMupOBaHUM €CTECTBEHHOHAYYHOW IPAaMOTHOCTH.

MexaHu4ecKkue siBJCHUS

Mexanuueckoe IBH>KeHHE. MarepuaibHas TOYKa Kak MOJIeNb (PU3UYECKOTO
tena. OTHOCHUTENBHOCTh MEXaHMYeckoro naBwxkeHus. Cucrema orcuera.
duznyeckre BETUYMHBI, HEOOXOIUMBIE VISl ONMUCAHUS JBUKEHUS M B3aUMOCBS3b
MEXJIy HUMHU (IIyTh, MEpPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, BpPEMs IBUKCHHUS).
PaBHOMEpHOE M pPaBHOYCKOPEHHOE IPSAMOJIMHEWHOE JBH)KEHUE. PaBHOMEpHOE
JBUKEHHE 0 OKpYXKHOCTH. [lepBbiii 3akoH Hprorona u uHepuus. Macca rtena.
[InotHOCTH BemiectBa. Cuia. Enunnnsl cuiibl. Bropoit 3akon Herotona. Tpetnii
3akoH HprotoHa. CBobOogHoe mageHue Ten. Cuiia TSKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTs. CBsI3b MEXIY
CUJION TsKecTH M maccoi tena. JuHamomerp. PaBHopelicTByromas cuma. Cuna
TpeHus. TpeHue CKoJbkeHus. TpeHue nmokos. TpeHrue B Ipupoae U TEXHUKE.

Nmnynee.  3akoH COXpaHEHHS] HUMIYyJbca. PeakTUBHOE JBHXKEHHUE.
Mexanuueckass pabora. MomHocTs. DHeprus. IloTeHunanbHas ¥ KUHETHYECKas
sHeprus. [IpeBpaiienre oAHOrO BHAA MEXAHUYECKON SHEpPruu B APYroil. 3akoH
COXPAHEHHUsI TTOJTHOM MEXaHUYECKOU IHEPTUU.

VYcnoBus pPaBHOBCCHA TBCPAOIO TCJIa, HMCIOIICTO 3aKPCIINICHHYIO OCb
JABHKCHUS. MOMEHT CHJIBL.

OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH Teopuu

Crpoenne BemecTBa. ATOMBI M MOJIEKYJIbI. TE€IJIOBOE IBHKEHUE ATOMOB U
MousiekyJsl. B3zaumopeiicTBue (NMpUTSKEHUE W OTTAJIKMBAaHKME) MoOJekynd. TemioBoe
paBHOBecue. Temneparypa. CBsA3p TemMmepaTypbl €O CKOPOCTBIO XaOTHYECKOTO
IBUKEHUs yacTull. BHyTpennsis sneprusa. Pabora u Teruonepenaya kak crocoObl
M3MEHEHHUs] BHYTpEeHHEU sHepruu Tena. KoanyecTBO TErioThl. 3aKOH COXpaHEHUs
U TPEBpAILEHUs HHEPrUUd B TEIUIOBBIX Mporieccax. McnapeHue W KOHJEHCalus.
[lormomenne >HEPrUM MNpPU HUCHAPEHUU SKUAKOCTH W BBIJIEICHUE €€ MpHU
KOHJeHcauuu napa. Kunenue. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS.

BrnaxHocTh BO31yXa.



OCHOBBI TEPMOAMHAMHUKH
PabGora raza mnpu pacmmpenun. IIpeoOpa3oBaHUsl SPHEPIUU B TEIIOBBIX
MammHax (mapoBasi TypOWHa, JBUTaTeldb BHYTPEHHEIO CrOpaHUs, PEaKTUBHBIN
npuratenb). KIT/ TermioBoi MaliuHbI.

OCHOBBI 2JIEKTPOAUHAMUKH
DeKTpUYECKOe MoJie Kak 0coObIil BuA MaTtepun. HanmpspkeHHOCTD
ANIEKTPUUYECKOTO MoJIs. [leificTBrE 3NEeKTPUYECKOTro MO Ha AIIEKTPUYECKHUE
3apsibl. Konnencarop. DHeprus 3J1eKTpUYECcKOro NoJjisi KOHIEHcaTopa.

DJEKTPUYECKUA TOK. VICTOUHMKH 3JIEKTPUYECKOrO TOKa. JJIEKTpUYecKas
Ielb U €€ COCTaBHble 4acTH. HampaBieHue U AEUCTBUS SJIEKTPUUYECKOrO TOKA.
Hocutenu »snekTpuyeckux 3apsiioB B Metaiax. Cuia Toka. DJIEKTPUUYECKOE
HalpspKeHUE.  DJIEKTPUYECKOE  COMPOTUBIECHHUE  NPOBOJHHMKOB.  EIMHUIIBI
CONPOTHUBJICHUS. 3aBUCUMOCTh CHWJIbI TOKa OT HampsbkeHus. 3akoH Oma s
y4JacTKa Lenu. YaenbHoe comnpotusieHue. Peocratel. I[locnenoBarensHoe
COeIMHEHNE MPOBOJHUKOB. [lapamiensHoe coenuHeHUE MNPOBOJHUKOB. Pabota
AIEKTPUYECKOrO TOJIA IO MEPEMEIICHHUIO JJIEKTPUUYECKUX 3apsigoB. MOIIHOCTH
ANEKTPUUYECKOro Toka. HarpeBaHue MpOBOAHUKOB JJIEKTPUUYECKHM TOKOM. 3aKOH
Jxoynsa - JleHna. DIeKTpUYECKUE HArpeBATENIbHBIE U OCBETUTEIbHBIE MPUOOPHI.
Kopotkoe 3ambikanue. TOK B pa3IM4HBIX Cpenax.

Pe3eps (2 yaca)

Tembl J1a0opaTOpHBIX U NpaKkTHYecKuX pador B 10 kiacce
Jlaboparopnas padota Nel «M3yueHue NBUXEHUS TeJla [0 OKPYKHOCTH
Jlabopatopnas pabota Ne2 «3mepenne KeCTKOCTH MPY>KHUHBDY

Jlabopatopnass pabora Ne3  «M3mepenme kodpduimenta  TpeHUs
CKOJIBYKEHUS

Jlabopatopnass pabora Ned «V3ydyenuwe nBWKEHHS Tena, OpOIIEHHOTO
TOPU30HTATILHOY

JlaboparopHas pabora Ne5 «/3ydeHue 3akoHa COXpaHEHHUS MEXaHUUECKOM
DHEPTUNY.

JlabopatopHas pabota Ne7 «xcnepuMeHTalIbHAsI POBEpKa 3aKoHa [ efi-
JIroccaka»

JlaGoparopHas paboTta Ne®  «IlocnenoBarenbHOE u
napajieIbHOE COCTMHEHHE ITPOBOTHUKOBY



Jlabopatopnas ~ pabora Ne9  «U3mepenue DACu
BHYTPEHHETO COIPOTUBJICHHS HCTOYHUKA TOKa.

OCHOBBI 2JIEKTPOAMHAMUKH (IIPOJOJIKEHNUE).

MarauTtHoe mnoJie
B3aumoperictBue TOkOB. MarHuTHoOE 1ojie Toka. MarHuTHast MHIYKIUA.

Cuiia Amnepa. Cuna JlopeHia. D1eKTpoMarHuTHAas

WHIYKLIHS

SBneHHE DNEKTPOMArHUTHOM WHAYKUUMWA. MAarHuTHBIM MOTOK. 3aKOH
AIIEKTPOMAarHuTHOM VHIYKLHU. [IpaBuno Jlenna. CamonHyKIus.
NuayKkTUBHOCTH. B3aMMOCBA3b 3JIEKTPUYECKOTO U MArHUTHOTO TTOJIEH.

DJIEKTPOMATrHUTHOE TIOJIE.

DJIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI

CBoOoanble KkoyieOaHus B KoliebaTelabHOM KOHType. llepros cBOOGOMHBIX
ANEKTpUUECKUX KosieOanui. IlepemeHHbll snekTpudyeckuid TOK. ['eHepupoBanue
anexkTpuueckol sHepruu. Tpancopmarop. Ilepemaua 37I€KTpUUYECKONU IHEPTUM.
DneKTpoMarHuTHbIe BOJHBI. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH. [IpuHIUIBI
pannuocBs3u. TeneBuacHuE.

OnTuka

CBeTOBBIE BOJIHBI.

CkopocTh cBeTa W METOABI €€ U3MEPEHMUS. 3aKOHbl OTPAXKEHUS U
MpeJIoMJICHUST CcBeTa. BOJHOBBIE CBOWCTBA CBETa: AMCHEpCUs, UHTEephepeHIus
cBeta, nudpaxius ceeta. KorepeHTHOCTH. [lonepedHOCTh CBETOBBIX BOJIH.

[lonspuzamus ceera.

DJIeMEHTBI TEOPUU OTHOCUTEIIBHOCTH

[Toctynmatel TEOpUM  OTHOCUTEIBHOCTH. IIpMHIMII  OTHOCHUTENBHOCTH
OiinmireitHa.  [locTostHCTBO — ckopocTu  cBera. IIpocTpancTBO W Bpemsi B
CIICIIMAJIbHOW TEOPUM OTHOCUTENBHOCTU. PenstuBucTckas auHamuka. CBs3b
MACCBhI C YHEPTUEH.

N3nydenus u cnekTpsl

Paznuunple BHABI SJIEKTPOMATHUTHBIX M3JIyYEHUH M HUX MPAKTUYECKOE
IPUMEHEHUE: CBONCTBA M MNPUMEHEHHE HH(PPAKPACHBIX, YIbTPAPHUOJIETOBBIX U
PEHTreHOBCKUX U3ilydeHuH. I1Ikana 3J1eKTpOMarHuTHBIX U3JTy4YEHUM.

KBanToBas ¢usuka

['unotesza [lnanka o kBanTax. @otorddext. YpaBHeHue DUHINTEHHA IS
dboroaddexra. Dotonsl. ['mnoresa ge bpoitns 0 BOJHOBBIX CBOWCTBaX YaCTHII.
KopnyckynsipHo-BosiHOBOM Ayain3M. COOTHONIEHUE HEONPEACIEHHOCTH



[eiizenbepra. Ctpoenue aroma. OmbiThl Pesepdopna. KBanToBble mMOCTynaThl
bopa. Ucnyckanue v NOTJIONIEHHE CBETa aTOMOM. Jlazepsl.

Mopnenn CTpoeHHS AaTOMHOIO sipa: IPOTOHHO-HEHUTPOHHAs  MOJEIb
CTPOEHMsI aTOMHOro sapa. SnepHeie cuibl. JlepekT maccbl U SHEPrust CBS3U
HYKJIOHOB B sfpe. flnepHast dHepreTuka. BnusHue MOHM3HUPYIOIIEN paaualnuy Ha
JKUBBIE OpraHu3Mbl. Jl03a W3Iy4yeHHs, 3aKOH PaJMOAKTUBHOIO paclana MU €ro

CTaTUCTUYECKUHN XapakTep. DIeMEHTapHbIC YACTHUIIbI: YACTUIII U AaHTUYACTHUIIBI.
dyHIaMEeHTATbHBIC B3aUMOICHCTBUS
Crpoenue Beenennoit

Crtpoenune conHeuyHoit cucrembl. Cucrema «3emius — Jlyna». OOuiue
cenenuss o ConHue (BHA B TEJIECKOI, BpalleHUE, pa3Mepbl, Macca, CBETUMOCTD,
TEMIlepaTypa COJIHIIA M COCTOSHUE BEIIECTBA B HEM, XHMHYECKUH COCTaB).
Hcrtounuku sHeprun u BHyTpeHHee cTpoeHue ConHna. Pdusmyeckas mnpupoaa
3Be3q. Hama T"amakTuka (cocTtaB, cTpo€HHE, IBH)KEHHE 3Be3l B [alakTuke m ee
BpaiteHue). [IpoucxoxaeHne u HBOIOLNSA TAIAKTUK U 3BE3].

Tembl J1a00paTOPHBIX U MPpaKTHYECKHUX padoT B 11 kiaacce

JlaGoparopnas padota Nel «HaGmroneHue necTBUS MarHUTHOTO TOJS Ha
TOK»

Jlabopatopnas pabora Ne2 «M3ydeHue 351eKTpOMarHuTHOM UHTYKITAH.»

JlaGoparopHas pabota Ned4 «I3mepeHue nokaszaTessi IpeIoMIICHUS
CTEKJIA.»

JlaGoparopnas pabdota No5 «OmnpeneneHre onTUYECKOu CUiibl U (OKYCHOTO
PACCTOSIHUS COOMPAIOIIEH JIMH3BD)

JlaGoparopnasi padora Ne6 «M3mepeHue JIMHBI CBETOBON BOHBL.)

JlaGoparopHnast pa6ora Ne7 «HabGmroneHre CIUIONTHOTO M JIMHEHYATOro
CIIEKTPOB»

Y4eOHO-TeMATHYECKUHA TJIAH

10 knacce
Ne Ha3zBanue Mopayasb KosmmuyecrBo | Kosinuecrso Tun
H3y4yaemMoro BOCIIUTATEJIbHOM 4yacoB OII€EHOYHBLIX | OII€EHOYHbIX
pasjaesia, TeMbl NporpaMmal npouenyp npoueayp
«lIxoabHBIM
YPOK»
Beenenune 1
1 | Mexanuka Kopouies- oten 25 2 KP
Poccuiickon
KOCMOHABTUKU




2 | Monekynsipao — | MeHeneeB — 10 1 KP
KHHETHYECKas OCHOBOIIOJI0KHHUK
TEOpUs MKT
3 | OcHOBEHI Beunrriii 8 1 KP
TePMOJAUHAMUKU ABUT'ATCIIb:
pealbHOCTh UJIH
rmaHares.
4 | OcHOBBI Paborthl 24 1 KP
AIEKTPOAUHAMUKH | POCCUHUCKHUX
YYCHBIX B
AIEKTPOAMHAMUKE
5 | [loBTOpeHue 1 1 KP
HUTOTO: 68 yacoB 6
Y4yeOHO-TEMaTHYECKHH IJIaH
11 kaacc
Ne Ha3zBanue Mopyab KoanyectBo| KosuuecTBO Tun
H3y4yaeMoro BOCIIMTATEJIbHOU 4acoB OIICHOYHBIX | OLIEHOYHBIX
pasjaeJia, TeMblI nporpaMMel npoueayp npoueayp
«IIxo0abHBIN
YPOK»
1 | OcHoBnbI [Ipobnema 11 1 KP
3JIEKTPOJIMHAMUKU | pacuera
CMEIIaHHBIX
Lerneu
2 | DnekrpomarautHbie | OnbITh ['epiia 12 1 KP
KoeOaHHs ¥ BOJIHBI
3 | OnTuka Onruueckue 15 1 KP
WJLTFO3UH
4 | KanToBas ¢u3uka | Hanorexnomnoruu. | 12 1 KP
5 | IToBTOpeHnue 13 1 KP
Peseps 3)
UTOI'O: 68 yacoB 5










