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Pabouast nporpamMMa no vuieoHoMy npeamery «Pusnka»
(0230BbIH YPOBEHD)

MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢u3nke 0a30BOro ypOBHS Ha YPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHWH H TpeOOBaHMU K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHOU TporpaMmel, npeacrasieHHbx B @I'OC COO, a Taxke ¢ yuéroM (eaepaibHON
paboyeil mporpaMmbl BOCIIUTAHUS U KOHLEIIUU TpernojaBaHus yueOHoro npeamera «Pusnka» B
oOpa3oBaTenbHBIX  opraHm3auusix  Poccuiickoit ~ denepanuy, pealu3ylOUMX  OCHOBHBIC
00pasoBaTebHBIC TPOTPAMMBI.

Copneprxanue mporpaMMsl 1o (pu3uke HampaBiIeHO HA (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl MHUpa obOydaronuxcst 10—11 kmaccoB npu oOydennn ux (usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESATEILHOCTHOrO Noaxoa. [Iporpamma 1o gpusuke COOTBETCTBYET TpeOOBaHUAM
OI'OC COO k mIaHUpPYEeMbIM JUYHOCTHBIM, MPEAMETHBIM W METalmpeIMETHBIM pe3yjibTaTaM
0o0y4YeHHs, a TAKXKE YUYUTHIBAET HEOOXOJMMOCTh peajH3allid MEXKIPEIMETHBIX CBs3el (PHU3HMKH ¢
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IperMeTaMu. B Hell onpenensioTcs OCHOBHbIE LENHU U3yYEHUs
(¢u3MKN Ha ypOBHE CpEIHEro OO0IIero oO0pa3oBaHMs, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca
(bU3UKH: THIHOCTHBIC, METANIPEIMETHBIC, TPEAMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma mo u3uke BKIIOYAET:

e IUIaHMpPYEMbIE pE3yJIbTaThl OCBOCHHSA Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE
MIpeIMETHBIEC PEe3yJIbTaThI MO rojlaM O0yUeHUs;
e cojepkaHue yueOHoro npeamera « Du3rka» 1o rogam o0yueHusl.

®dusnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX IPUPOJBI, BHICTYIAs B KayecTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHHH 00 OKpY’KalolleM MUpE.
HIxoynbHBINA Kypc (PU3UKU — CHCTEMOOOPa3yONIUil I €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (hM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SIBICHHM, HM3ydaeMblX XUMHUEH,
6uosioruei, pusnveckoil reorpadueid u actponomueil. Vicronap3oBaHne U aKTMBHOE NMpPUMEHEHHE
(bU3UYECKUX 3HAHUN ONpeneNseT XapakTep M Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEpPreTUKU, TPAHCIOPTa, OCBOCHHS KOCMOCA, IMOJMYYEHHsS HOBBIX MaTEpHaliOB C 3aJaHHBIMU
cBoiicTBamu U ipyrux. 3yueHnne pu3nku BHOCUT OCHOBHOM BKJIaA B (POPMHUPOBAHHUE €CTECTBEHHO-
HAay4YyHOM KapTUHBI MUpa oOydaromuxcs, B (JOpMUpOBaHME YMEHUN NMPUMEHSTb HAyYHBIH METO.
MO3HAHUS TPY BHIMOJIHEHUH UMHU YUEOHBIX HCCIIETOBAHUM.

B ocHOBY kypca (pu3MKU 7S YPOBHS CPETHETO O0IIero oOpa3oBaHHs MOJIOXKEH PsJ HIEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK MPUHLHUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pPa3/enioB (M3HMKHU, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DPU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEHW MaTepuan Kypca (HU3UKU OObEIUHEH BOKPYT
¢usnyeckux teopuii. Benymum B Kypce siBisercss HOpMUPOBaHKE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pPHH, BEIIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanusanus npennojaraeT HMCIOJb30BaHUE T'yMaHHUTapHOTO
MoTeHIKaaa GU3NYECKO HayKH, OCMBICIICHHUE CBSA3HM Pa3BUTHs (PU3UKU C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU MPOOIIEMaMH.



Hoes npuxnaouoti nanpasiennocmu. Kypc QU3UMKN MpennoiaraeT 3HaKOMCTBO C IIMPOKHM
KPyTOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPHUIOKEHUN U3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes oKronoeusayuu peamusyercss TOCPEACTBOM BBEICHHS DIIEMEHTOB COJCPIKaHUS,
MOCBSIMIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKW W TEXHOJIOTHH, a Takke OOCYKICHHUs MPOOJIEM PAalMOHAIBHOTO MPUPOAONOIH30BAHUS U
9KOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHero oOmero oOpa3oBaHUs
SBIAIOTCS  pu3ndeckue Teopun (PopMHUpOBaHUE TPEACTABICHUNH O CTPYKType MOCTPOCHUS
¢usnveckoii Teopuu, poiu (HyHIAMEHTAIbHBIX 3aKOHOB ¥ TPUHIMIIOB B COBPEMEHHBIX
MPEICTAaBICHUSIX O MPHUPOJAE, TPaHUIAX MPUMEHUMOCTH TEOpWM, NJIsl OMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U ITPOIIECCOB).

CucTreMHO-eSTENILHOCTHBIA TOIX0J B Kypce (PU3UKU pean3yeTcsi MpexAe BCero 3a CHET
OpTraHU3aIH SKCIIEPUMEHTAIFHON JAeaTenbHOCTH oOyuarommxcs. s 6a30Boro ypoBHsI Kypca
(U3MKN — BTO HCIOJIL30BAHME CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpPBIE B TporpamMme MO0 (QU3NKEe OOBECIUHEHBI B OOIIMIA CITHCOK
YUYEHWYECKUX MPAKTUYECKUX pPadoT. BrigeneHue B yka3aHHOM TMepedyHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX JUISl KOHTPOJISE M OIICHKH, OCYIIECTBIISIETCS Y4YaCTHHKaMHU 0O0pa30BaTEILHOTO
mpolecca UCXOAsi U3 OCOOCHHOCTEH IMIIaHUPOBaHUS W OCHalleHHs kabuHeta (usuku. Ilpu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIONUMUCS YMEHHUSMH TIPOBOIAWTH KOCBEHHBIE W3MEPECHHS,
WCCIIEIOBAaHUS 3aBHCUMOCTEH (U3NYECKUX BEIWYMH UM TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue yneseTcsl peleHNI0 pacu€éTHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu atom s
pacu€THBIX 3aJad TPUOPUTETOM SBIISIOTCS 33/Ja4l C SBHO 3aJaHHON (PU3UYECKOH MOJENbIo,
TO3BOJIAIONINE MMPUMEHITh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca,
TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. /|y KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISFOTCS
3a/laHusl Ha OOBSICHEHUE MPOTEKaHUS (U3MUYECKUX SBJICHHUM M MPOLIECCOB B OKPY KAIOLICH JKHU3HH,
Tpebyrome BbIOOpa GU3NIECKON MOIEH [JIsl CUTyallui PAaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu GI'OC COO k MaTepHaTbHO-TEXHUIECKOMY 00€CIIeUEHHU0
ydeOHOoro mporiecca 6a30BbIi ypoOBEHb Kypca ()M3MKU HA YPOBHE CpPEIHEro o0IIero oOpa3oBaHUS
JNOJDKeH M3y4daTbCsd B YCIOBUSAX I[pEeAMETHOro KaOuHeTa (U3MKKM WIM B YCIOBUSX
MHTETPUPOBAHHOIO KaOWHETa MPEeIMETOB E€CTeCTBEHHO-HAy4yHOro IMKiIa. B kaOunere ¢u3uku
JIOJDKHO OBITh HEOOX0JMMOE J1abopaTOpHOE OOOpyJOBaHWE ISl BBITIOJIHCHHS YyKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHHYECKUX NPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pYI0BaHHUE.

JlemoHCcTpaniMoHHOEe  000pyJIoBaHHe (QOPMHUpPYETCSI B  COOTBETCTBUM C  MPUHIUIIOM
MUHHMAJIBHON JIOCTaTOYHOCTH M OOECHEeYMBACT IMOCTAHOBKY IEPEUYHMCICHHBIX B MpPOTrpaMMe IO
(u3MKe KIIOUEBbIX JEMOHCTpAalM{ s KCCIEAOBaHUS M3y4aeMbIX SBJICHUM U TPOIECCOB,
SMIIMPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTopHoe 00OpyA0BaHHUE JIJIsi YUEHUUYECKUX MPAKTUICCKUX paboT (popmMupyercs B BHIIEC
TEMAaTUYeCKHX KOMIUIEKTOB U o0ecreynBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JBYX
oOyvaronuxcsi. TeMarnueckwe KOMIUICKTHI J1abopaTOpHOTO OOOpYJIOBaHUS JOKHBI  OBITH
MOCTPOEHBl Ha KOMIUJIEKCHOM HCIOJb30BAHUM AHAJIOTOBBIX U IM(POBBIX HPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(PPOBBIX J1aOOpaTOPHil.

OCHOBHBIMU IIETISIMH U3Y4EHUS (PU3UKHU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

e (QopMHpOBaHHE HWHTEpECa M CTPEMJICHHS OOYYaIOUIMXCS K HAYYHOMY H3YUYEHHIO HPUPOIHI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEACTABICHUI O HAYYHOM METO/€ MO3HaHMs U (OPMUPOBAHKE UCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPY>KAIOIIIM SIBIICHUSM;

¢ (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysIbTaTa U3yYEHHUsS OCHOB CTPOEHUS MaTepuu
1 (GyHIaMEHTANbHBIX 3aKOHOB (DU3HKHU;

e (QopMHpOBaHHE YMEHHUH OOBACHATH SBJICHUS C UCIOJb30BaHUEM (PHU3MUECKUX 3HAHUN U
HAYYHBIX JOKa3aTEeIbCTB;



e (QopMHpOBaHUE MPEACTABICHUNA O poiau (PU3MKH AN Pa3BUTH APYTUX E€CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTHII.

JlocTikeHne 3TUX Lenel oOecrieuuBaeTcs pelleHHeM CIEeIyIOIUX 3a/ady B Mpolecce H3y4YeHHUs
Kypca (GU3UKU Ha yPOBHE CPEIHETO 00MIero 00pa30BaHUs:

e mpuoOpeTeHrne CUCTeMbl 3HAHUN 00 OOMMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpou3uKy;

e (QopMHpOBaHHME YMEHHUH NPUMEHATh TEOPETUYECKHE 3HAHUA I OOBSCHEHUS (PU3HYECKHX
SIBJICHUI B IPUPOJIE U JUUIsl IPUHATHUS IPAKTUUECKUX PELIEHUH B TOBCEAHEBHOM KU3HU;

® OCBOCHHE CTIOCOOOB pEIICHHs Pa3IMYHBIX 33/1a4 C SIBHO 33JaHHON (hU3MUYeCcCKON MOJIENbIO0, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3[aHue (DU3MUYECKOW MOJENH, aJeKBAaTHOM YCIOBHUAM
3a/1a4y;

® [IOHMMaHuE (U3NYECKUX OCHOB M MPHUHLMIIOB JECUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, X BIUSHHS HA OKPY’KaIOIIYIO Cpeay;

e OBJAJEHHE METOAAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TPOBENEHHUS  (PU3MYECKHX
SKCIEPUMEHTOB, aHaIM3a W HWHTEPIPETanud HH(POpPMAIUKM, ONPEACICHUs IOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yJIbTarta;

® (CO3[aHHME YCIOBUM M1 pa3BUTUSA YMEHUN IPOCKTHO-UCCIIEN0BATEIbCKOM, TBOPUYECKOU
NESITEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpeJHEro oOIIero oO0pa3oBaHUS
otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B
HEJEIIIO0).

[Ipemmaraemserii B mporpamme 1o (pu3uke nepedeHsb J1abopaTOPHBIX M MPAKTHYECKUX PadoT
SBJISICTCSI PEKOMEH/IOBAaHHBIM, YUUTENb JeaeT BEIOOp MPOBeACHUs J1a00paTOPHBIX padoT U ONBITOB
¢ Yu€TOM MHANBUIYAIBHBIX 0COOCHHOCTEM 00YyUYatOIIUXCsl.

PEAJIM3ALIUSA BOCHHUTATEJABHOI'O IOTEHLHUAJIA TPOTI'PAMMBI

Hacrosimas pabouast mporpamma GopMHpYETCs C y4eToM padoyeil mporpaMMbl BOCITUTAHUS
I'BOY COII Ne 291 Cankr-IlerepOypra. BocnurartensHas cocTaBistonias (KOMIOHEHTa) JaHHOU
MIpOrpaMMbl HampaBjeHa Ha pa3BUTHE JMYHOCTH, CO3JAHME YCIOBUM AJI CAMOOIPENEICHUS U
COLMAJIN3alMM Ha OCHOBE TPAJMLMOHHBIX POCCHUMCKHUX LEHHOCTEH (KM3HM, TOCTOMHCTBA, MpPaB U
CBOOO/ YeIOBEKa, MaTPUOTH3MA, TPAKIAHCTBEHHOCTH, CiTy)keHne OTe4ecTBY U OTBETCTBEHHOCTH 32
ero cynap0y, BBICOKMX HpPAaBCTBEHHBIX MJI€AJIOB, KpPENKOM CEMbH, CO3MIATEIbHOIO TpPYyAa,
MPUOPUTETa JYXOBHOIO HaJ MaTepUaJbHBIM, TyMaHU3Ma, MWJIOCEpIUs, CIPaBeAJIUBOCTH,
KOJIJIEKTUBHM3Ma, B3aMMOIIOMOLIN U B3aUMOYBaXXECHUs, HICTOPUUECKOM MaMATH U MPEEMCTBEHHOCTH
MIOKOJIEHUH, eInHCTBa HapoaoBPoccum), a Taxke NMPUHATHIX B POCCHICKOM OOIIECTBE MPABUI U
HOPM IIOBE/IEHUS B UHTEpecax 4eJ0BeKa, CEMbHU, OOIIECTBA U TOCYAAPCTBA.

[IporpaMMa MaKCHMalbHO MCIOJNB3YET BOCIUTATENbHBIE BO3MOXKHOCTU COJAEPIKAHUS
npeamera (Kypca) HMOCPEICTBOM MHOA00Opa COOTBETCTBYIOIIETO COAEP)KAaHUS YPOKOB, 3a/laHuil,
BCIIOMOTATENIHBIX MaTEepHAJIOB, TPOOIEMHBIX CUTyalid ais (OPMHUPOBAHHS y OOYYaroIIuXcs
POCCUICKMX  TPaAMLUMOHHBIX JyXOBHO-HPAaBCTBEHHBIX UM  COLMOKYJBTYPHBIX  ILIEHHOCTEH,
POCCHUICKOI0 UCTOPUUECKOIO CO3HAHUS HA OCHOBE HCTOPUYECKOTO MPOCBEILIEHUS.

Bbi0op MeTOn0B, METOJMK, TEXHOJOIMH OCYIIECTBIISIETCS C Y4Y€TOM BOCIUTATEIbHOI'O
BO3/ICHCTBUS HA JTUYHOCTH B COOTBETCTBUU C IIEISIMH U 3a/la4aMy BOCIIUTAHUS U oOpazoBaHus. Ha
ypOKax MpeayCMOTPEHO:

e [pUBJIICYCHHE BHUMAHUSA OOYYAIOIIMXCA K LIEHHOCTHOMY acCHEeKTy H3y4aeMoro mpeaMera,
SBIICHUI M COOBITHH, WHUIIMUPOBAHUE OOCYKICHUH, BBHICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K U3yYaeMbIM COOBITHUSAM, SIBICHUSM, JIHLIAM;

® MPUMECHEHHE MHTEPAKTHBHBIX (opM paboTBl — HMHTEIEKTYaJIbHbIX, CTHUMYJIHUPYIOLINX
[I03HABATEJIbHYI0 MOTUBALIMIO, UTPOBBIX METOAMK, JUCKYCCHUN, JAIOLUIMX BO3MOYKHOCTb MPUOOPECTH
OTIBIT BEJICHHUsI KOHCTPYKTUBHOI'O JIMaJiora; TpyIIoBOi paboThl, KOTOpas YYUT CTPOUTHh OTHOLICHHUS
U IeMCTBOBATh B KOMaH/I€, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIICHUS;



e noOyxaeHue oOydalomuxcs CcoONoJaTh HOPMBI IOBEIEHUS, MpaBHja OOIIEHUS CO
CBEpCTHHKAMH M  TEJAarOTHYECKUMH  PaOOTHUKAMH,  YCTAaHOBJICHHWE W  TIOAJIEPIKKA
noOpoxenarenbHON aTMochepsr;
e oOpraHu3alnMsg HACTaBHUYECTBA MOTHBHMPOBAHHBIX U 3PYIUPOBAHHBIX OOYyYaIOIIUXCSA HaJ
HEYCIIEBAIOIIMMU  OAHOKIACCHUKAaMH, B TOM 4YHCI€ C OCOOBIMH  00pa3oBaTeNbHBIMU
NOTPeOHOCTSIMH, JIAIOUIETO OOYYaroIUMCSl COLMANbHO-3HAYMMBII OIBIT COTPYAHUYECTBA U
B3aMHOM ITOMOIIIH;
® VHUIUUPOBAHME M  TOAJCPKKA  MCCIEIOBATENbCKOM  JIEATENILHOCTH  O0ydYarouuxcs,
IUIAHUPOBAaHUE M BBINOJIHEHHE WHIMBUAYAIBHBIX W TPYIIOBBIX IPOEKTOB BOCIHMTATEILHON
HaIpaBJICHHOCTH.

B pamkax peanuzanuy HpOrpaMMbl YUUTHIBAIOTCS MEPOIPHATHS, BKIIOYCHHBIE B IUIAH
BOCIUTATEIbHON paOOTHI ILIKOJIBI.

B I'BOY COHI Ne 291 Cankr-IlerepOypra peanusyercsi monenb «MHxeHepHbIH Kiacc». B
paMKax peaju3allMd JAaHHOM MoJenu B 00pa3oBaTeNbHOM Ipolecce 00pa3oBaTENbHOIO
YUPEXKICHUS UCIIONIb3YeTCsl yueOHOe M yueOHO-I1abopaTopHOE 000pyIOBaHUE, TPUOOPETEHHOE HA
CpeAcTBa IpaHTOB B (popMe cyOcuauii, BBIIEIEHHBIX 00pa3oBaTeNbHbIM OpraHm3anusM CaHKT-
[letepOypra B coorBeTcTBUH ¢ noctaHoBIeHUAMU [IpaBurensctBa CankT-IletepOypra Ne 438 u Ne
439 ot 29.06.2021 rona.

1. OGpa3oBarenbHblii KoMIUIeke "PoboTtoTexnuka" (podor «Omegabot BOT-V2-21-00368» x 6
mT.; HOyTOYyK «Asus UX535L» x 6 mt.; Cton TexHuueckuit ¢ 6opramu) — 1 mrT.

2. JIazepHo-TexHonorunueckuii crena Nel "Jlazepnas meramnoobpabdorka” (sazep mo metamury «LJIT
FMark-20»; BoiTsbkka «CoBllnmum LF-300»; cuctemusiii 610k Ha 6aze IntelCore 15 + MonuTop 27°
+ KOMIUIEKT (KJIaBUaTypa + MBIIIBb).

3. JlazepHo-texHonormdyeckuii  creHny  Ne2  "JlazepHas  oOpaboTka  HEMETALUTHYECKHUM
KOHCTPYKIIMOHHBIX MartepuajioB" (y1azep uii OOpabOTKM HEMETAJUIMYECKHX KOHCTPYKIIMOHHBIX
marepuaioB «Makeblocklaserbox MLP-k503-40W»; BeiTskka «CoBllmum LF-300»; cucteMHbIi
610k Ha 6a3e IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBHaTypa + MBIIIB).

4. Texnonmornueckuii cteHy "TpexmepHoe MoxaenupoBaHue u MakerupoBanue" (3D-mpunTep,
«Designer X Proy»; cucremuslii 610k Ha 6a3e IntelCore 15 + Monutop 27’ + KOMIUIEKT (KJIaBHaTypa
+ MBIILB).

5. MnrepaktuBHas nanenb Newline TT-6519RS.

6. MOV Kyocera ECOSYS M6630cidn.

7. Cuctemnslii 6510k Ha 6a3e IntelCore 15 10400; komIuIeKkT (kJ1aBUaTypa + MbILIb), MOHUTOP 27°.

8. Poyrep KeeneticGiant KN-2610.

B coorBerctBuu ¢ nocraHosienueM IlpaBurtensctBa Cankt-IletepOypra Ne 455 ot 27.05.2022 B
00pa3oBaTeIbHOM TIPOIIECCE HCIONB3YyeTCss yueOHOe M y4yeOHO-1abopaTopHOE 00OpYyAOBaHUE,
NpUOOpPETEHHOE Ha CpeACTBa TIpaHTOB B (opMe cyOcuIuii, BBIIEIEHHBIX 00pa30BaTEIbHBIM
opranuzanusm Cankt-IletepOypra:

e xoMmiuiekc «KommbroTepHOE MoOzENMpOBaHUE, NPOEKTUPOBAHUE, KOJUIEKTUBHAas pabdora ¢
WH)XEHEPHBIMU JAHHBIMU B CPE/Ie BUPTYaJIbHON pealbHOCTHY,

e KoMIUIEKC «MopcKas pOOOTOTEXHUKA U CYTOMOICITU3IMY,

e xomiuiekc «OnTuka. Pabora ¢ nazepHoii ontukoit u 3D uzobpaxeHuem»,

® HHTEPAaKTUBHBIC JOCKH, MEOEIb JIJIsl THKEHEPHBIX KIaCCOB.

COJEP KAHUE OBYUYEHMUSI
10 KJIACC
Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT0 IIO3HAHUS
®uszuka — Hayka o mnpuponae. Hayunble Meroabl MoO3HaHUSA OKpykarouiero mupa. Posb
HKCIEPUMEHTA ¥ TEOPHUH B MIPOIECcce TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PHU3HKE.
MonenupoBanue (pu3nMueckux sIBICHUNW M TpoueccoB. Hayunesie rumotessl. dusmdeckue
3aKOHBI N T€OpI/II/I. FpaHI/IHI)I HpI/IMCHI/IMOCTI/I (1)I/ISI/I‘I€CKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBUSIL.



Poms m mecro ¢usukm B (opMUpOBAaHMHM COBPEMEHHON HAaydHOW KapTHHBI MHpPA, B
IIPAKTUYECKON ACSTEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pa3zgen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunyeckoe BrKeHHEe. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKEeHHS. CucTeMa OTCUETA.
Tpaekropus.

[Tepemenienne, CcKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOPEHHE
MaTepuaIbHOM TOYKH, MX NPOEKIMU HA OCU CHUCTEMBbI KOoopauHAT. CloKeHHE MepeMEeleHUuN MU
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE M PAaBHOYCKOpEHHOE MpPSIMOJMHEHHOe NBKeHHe. ['padmku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMEIICHUS MAaTEPUATILHON TOUKH OT BPEMEHH.

CBoboaHoe nazeHue. Y cCKopeHrne cBOOOHOTO MaIeHuUS.

KpuBonuneiinoe nBuxenue. JBMKEHUE MATEPUAIIBHON TOYKH MO OKPY>KHOCTH € MOCTOSHHOM
M0 MOJYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEIHas ckopocTh. [leproa u yactora oOparieHus.
LlenTpocTpeMUTENBLHOE YCKOPEHHE.

TexHuueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: CHUAOMETpP, JBUKEHUE CHApSI/IOB,
LICTIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogaenb cuctemMbl OTCUETA, HILTIOCTPALM KHHEMAaTUHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[Ipeo6pazoBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY U TOPU3OHTAJIBHO.

N3mepenune yckopeHus CBOOOHOTO MaICHUS.

Hanpagnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUSI MEXKIY MyTSIMU, MPOMJACHHBIMU TEJIOM 32 MOCJIEI0BATEIbHBIC
paBHbBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBU’KEHHH C HAYaJIbHOM CKOPOCTBIO, pAaBHON
HYJIIO.

N3ydenune nBM>KEHUS 1IapuKa B BI3KOHW KUIKOCTH.

N3yuenue nuxeHus Tena, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. lunamuka

IIpunnun orHocurensHocTH ['anuies. Ilepbiit 3akoH HprotoHa. MHepruanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. IlpunHnun cynepno3unmu cui. Btopoit 3akoH HeroToHa s
MaTtepuanbHOi Touku. TpeTuit 3akoH HploTOHA N1 MaTepuaibHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUsI CKOJIbKEHUS M cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conmpoTHBICHHS HPU
JBUKEHUU TeJa B )KUIKOCTH WIIU Ta3e.

[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tea.

MOMEHT CUJIBl OTHOCHUTENBHO OCH BpalueHus. 1lnedo cunbl. YcmoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIIUH.

CpaBHeHHME MacC B3aMMOJICUCTBYOIIMX TEN.

Bropoii 3akon HrroToHa.



Nsmepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AcPOpMAaITiH.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM NOABEME U MaICHUN.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUYCHUS U CKOJTBKCHHUS.

VYcnoBust paBHOBecus TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yuenne nemxeHus Opycka mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIMIMX B TPYXHUHE U PE3MHOBOM
oOpasiie, OT ux AeQopMaIiii.

HccnenoBanue yciaoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MeEXAHUKe

Nmnynsc MaTepuanbHOM TOYKHM (Tea), CUCTEMBl MaTEepPHANbHBIX ToueK. VIMIyJbC CUIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXpPaHEHUsl UMITyJibca. PeakTHBHOE NBUKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunetrnueckass sHeprus MaTepuanbHONM TOukH. Teopema 00 H3MEHEHUM KHHETUYECKOM
SHEPTUH.

[TotenuuansHas sHeprus. [loTeHIMaNbHas SHEPrus ynpyro AeGOopMUPOBAHHON NPy KUHBIL.
[ToTennmanpHas SHEpTUs Tejla BOJIN3U MOBEPXHOCTU 3EMITH.

[ToTeHnuanpHble ¥ HEMOTEHUUANbHBIE CHUIbL. CBA3b pabOThl HEMOTEHIUANBHBIX CHII C
M3MEHEHUEM MEXAaHWYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMEp, NPy >KHUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexon mOTEHITMATBHOM YHEPTHH B KUHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyenne aOGCOMIOTHO HEYHNpPyroro yjaapa ¢ IOMOUIbIO JABYX OJUHAKOBBIX HHUTSHBIX
MasITHUKOB.

WccnenoBanue cBsi3u pabOThI CHIIBI C K3MEHEHUEM MEXaHWYEeCKOW HEPTuu Tejia Ha mpuMepe
pacTsKEHUS PE3UHOBOIO KIYTa.

Paszgea 3. MoJsiekyJsipHasi pM3UKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE TIOJOXKEHUSI MOJEKYJSPHO-KMHETHUECKOW TEOPUHM M MX ONBITHOE 0OOCHOBAHUE.
bpoyHnoBckoe nBwkenue. [nddysusa. Xapakrep ABMKEHUS W B3aMMOJICUCTBHS YaCTHUI[ BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPIBIX TelI U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX Mojeser. Macca u pazmepsl Mosiekyi. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

Temnosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens wuaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KUHETHYECKOW TEOPHUH
uAeaIbHOro raza. AOCOMIOTHAs TeMIepaTypa Kak Mepa cpeiHell KHHETUYEeCKOH SHEPTriuH TEIIOBOTO
IBWKeHua dactul ra3za. [llkanma temneparyp KensBuHa. ['a30Bble 3aKOHBL. Y paBHEHUE
MenpeneeBa—Knaneiipona. 3akoH JlanpToHa. M3omporeccsl B HI€albHOM ra3e € IMOCTOSHHBIM
KOJMYECTBOM BemlecTBa. [paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOUIME JHMCKPETHOE CTpOEHHE BemecTBa, ¢otorpaduu MOJEKyI
OPraHUYEeCKUX COCIUHEHUMU.

OmnbrTel 10 TG GY3UH KUTKOCTEN U Ta30B.



Mogenb OpOyHOBCKOTO IBHXKCHHUS.

Mogens onbita IlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOAEHCTBHSL.

Mogpenb, HTIOCTpUpYIOLLIas MPUPOY JAABJICHHS ra3a Ha CTEHKU COCY/Ia.

OnbIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO ra3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y lTapaMeTpaMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucrteMa. BHYTpeHHss OSHEpruss TEpPMOJMHAMHYECKOW CHCTEMBI U
criocoObl e€ m3MeHeHHs. KommuecTBO TemnoTel U pabota. BHYTpeHHsISI SHEprusi OAHOATOMHOTO
uealbHOTO raza. Buapl Termuionepenaun: TEIIONPOBOJAHOCTb, KOHBEKIIMS, U3TydyeHUe. Y IenbHas
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI pU TEIUIONEpeaaye.

[TonsTre 06 agmadbaTHOM Tiporiecce. IlepBrIii 3ak0oH TepMoguHAMUKU. [I[puMeHeHNE TTepBOro
3aKOHA TEPMOJAMHAMHUKY K n3omporieccam. [ padudeckas uHTepnperaus padoThl rasa.

Bropoii 3akoH TepMoarnHaMuK. HeoOpaTUMOCTh TIPOIIECCOB B MIPUPOJIC.

TennoBsie mamuubl. [IpuHIUNBI AeiicTBUS TeruoBbIX MamuH. [IpeoOpa3oBaHusi YHEPTUHN B
TeroBbIX MammHax. Koaddumuent nonesnoro neiicteus termmoBoit mammuabl. [{ukn KapHo u ero
KO3 (HULIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHYECKHUE TPOOIEMbI TEeTJIOPHEPTEeTHKH.

TexHuueckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATEIh BHYTPEHHETO CrOPaHUs,
OBITOBOW XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPTUH Tela MPU COBEPIICHUN PabOThI: BBUIET MPOOKU U3 OYTHUIKH
MOJT JIEHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue 3¢upa B JATYHHOU TpyOkKe NyTEM TpeHHUs
(BUICOAEMOHCTpALINSA).

N3menenue BHyTpeHHEH 3HEpruu (TeMneparypsl) Teia Npu Terionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3ayXa (OIBIT C BO3IYIIHBIM OTHHUBOM).

Monenu mapoBoii TypOHWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenue y1einbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun geujecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHAeHcanwus. Vcmapenue u kumeHue. AOCOMIOTHAS U OTHOCUTENbHAS
BIIAXKHOCTh BO31yXa. HacwelmeHHBIN map. YaenapHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIIepaTypbl KUIICHUS OT JaBJICHUSI.

Teépnoe temo. Kpucrammueckue u aMopdHbIe Tella. AHM3O0TPOINHUS CBOMCTB KPHUCTAJLIOB.
Kunkue xpucramisl. CoBpemMeHHblE MaTepuayibl. [lnaBiaeHue u KpUCTaIM3aUMs. Y AenbHas
TeruioTa masiaeHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MaTEPHAJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBICHUHU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus ¥ IJIABICHHUS KPUCTAILUTHIECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

H3Mepenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Pa3znea 4. JiiekTpoAuHAMHUKA

Tema 1. Inekmpocmamuka



DnexTpuszanus Tel. JIeKTpruuecKuil 3apaa. J(Ba Buaa sanekTpuyeckux 3apsion. [IpoBoaHukw,
JURJIEKTPUKHU U TIOJIYITPOBOIHUKH. 3aKOH COXPAHEHMSI JIEKTPUUYECKOTO 3apsiia.

B3aumoneiictue 3apsinoB. 3akoH Kynona. TodeuHbIi 3JIeKTpUUECKHM 3apsia. DIEKTPHUUIECKOEe
none. Hanps€HHOCTh 3nekTpuyeckoro mnosisd. [IpuHIun cynepno3unuu 3JIeKTPUYECKUX TMOJIEH.
JInHuy HanPsHKEHHOCTH 2JIEKTPUYECKOTO TOJIS.

PaGora cun snextpocratudeckoro nous. [lorenuuan. Paznocts nmoteHmnuanos. [IpoBoaHuku
U JUDJIEKTPUKU B 3JIEKTPOCTATHYECKOM I0JI€e. J(nanexkTpudeckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOIO KOHJIEHCATopA.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3€MJIEHUE 3JIEKTPONPHUOOPOB, KOHAEHCATOp, KOMHUPOBAJIBHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopeicTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3IEKTPOCTATHYECKOM I1OJIE.

DNeKTpocTaTU4eCcKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOMIAAM IJIACTUH, PACCTOSHUS
MEKIy HUMH U TAIJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHHUS 3JIEKTPUUYECKOrOo TOKa. VICTOYHMKHM TOKA.
Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma 151 ydacTKa 1enu.

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIBHOE CONPOTUBIIEHHE BemecTBa. [locnenoBarensHoe,
rapajieJIbHOE, CMEIIAHHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—JIeHma. MOmHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAs CHUJla U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma s
IIOJIHOM (3aMKHYTOH) aneKkTpuyeckoi nenu. KopoTkoe 3amblkaHue.

DNEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTbH COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOcTBEHHAst M PUMECHAs! TPOBOIMMOCTh OIYIIPOBOIHUKOB. CBOICTBA
p—n-niepexofa. [lonynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpaX M pacIulaBax dJIEKTPOJIIUTOB. OJIEKTPOIUTHUECKAS
JTccoanus. DINEKTPOIHU3.

DnekTpuyeckuii TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIA pa3psa. MosHus.
[Ina3ma.

TexHnuueckue ycTpoucTBa M NPAKTUUECKOE NMPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, PeocCTar,
WCTOYHUKHA TOKa, OJIJIEKTPOHArpeBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS,  BaKyyMHBIH  AMOA,  TEPMUCTOPHl U (POTOPE3UCTOPHI,
MO TIPOBOTHUKOBBIN THOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HaPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IJIOLIAAH
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeniaHHOE COEIMHEHHNE TPOBOJHUKOB.



[IpssMoe wu3MepeHne HIEKTPOABMKYHIEH cwibl. KopoTkoe 3aMblkaHMe TajlbBaHUYECKOIO
3JI€MEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psag 1 NpOBOAUMOCTH BO3AYXa.

OaHOCTOPOHHSS TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHne cMelanHOro COeAMHEHUS! PE3UCTOPOB.

N3mepenue 35eKTpoABMKYIIIEH CUITBI UICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue snektponusa.

MesknpeaMeTHbie CBSA3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kkiacce OCyIIECTBISETCS € y4ETOM
COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3CH ¢ KypcaMH MaTeMAaTHKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meowxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IIO3HAHMUS:
SBIICHWE, HAay4YHbIH (akT, rumore3a, (u3mueckas BENUYHHA, 3aKOH, TEOpHs, HaOINIOJIEHUE,
SKCTIIEPUMEHT, MOJCIUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CHUCTEMbl YpaBHEHUM, MuHEHas (yHKuuWsA, mapabona, runepOona,
WX TpauKu U CBONCTBA, TPUTOHOMETpHUYECKHAE (YHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX MPOEKUWH HA OCH KOOpAUHAT,
CJIO’)KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBIKEHUE B KMBOHM mpupoze, nuddys3us, ocMoc, TeriooOMeH
JKUBBIX OPTraHU3MOB (BUIBI TEIUIONEpEauH, TEIJIOBOE PaBHOBECHE), DJICKTPUUYECKHE SBJICHHS B
JKABOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJN, )KUAKOCTEHN U ra30B, AIEKTPUUECKUE CBOMCTBA
METAJUIOB, JIEKTPOJIUTUYECKAS TUCCOLUALINS, TalbBaHUKA.

l'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeodbpazoBaHUE ABMKECHUN C MCIOIB30BAHMEM MEXAHHM3MOB, YUET TPEHHS B
TE€XHHUKE, MOAIIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXpPaHEHHsI HMITyJbca B TEXHUKE (pakeTa,
BOJOMET U JPYTHE), IBUTATEIh BHYTPEHHETO CTOpaHusl, mapoBasi TypOuHa, OBITOBOI XOIOIMILHUK,
KOHJIULIUOHED, TEXHOJOTUU MOJyYEHHUs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB,
M HAHOTEXHOJIOTHH, D3JIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE JJICKTPONPHOOpPOB, KCEPOKC,
CTpYHHBIA TIPUHTEp, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHUKA.

11 KIIACC
Pa3zgea 4. JiiekTpoAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTrossHHBIE MarHuThl. B3anmoaencTBrE NOCTOAHHBIX MAarHUTOB. MaruuTHoe noJie. Bekrop
MAarHUTHON MHAYKIMH. [IpuHIMN Cynepno3uiuy MarHUTHBIX N0JIeH. JINHMYM MarHUTHOW UHAYKIIUH.
Kaptuna nuHuit MarHUTHOM MHAYKIIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe Moje NPOBOAHMKA € TOKOM. KapTuHa JMHMI HMHIYKIMM MarHATHOTO ITOJIA
JUTMHHOTO TIPSIMOTO MPOBOJHMUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM. OIbIT
Opcrena. BzaumonelicTBue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna Jlopenna, €€ MOoayJib M HanpasieHue. [[BrkeHne 3apssKeHHON YacTUIIbl B OJHOPOIHOM
MarHuTHOM nose. Pabora cuisl Jlopenia.

SIBneHne  AIEKTPOMArHUTHOM WHAYKIMU. [lOTOK BekTOpa MArHUTHOM  WHIYKIIUH.
DNEKTPOABUKYIAs CUJIa MHAYKIUU. 3aKOH JIEKTPOMarHuTHOM nHaykuuu dapayes.

BuxpeBoe nanekTpuueckoe Moje. ONEKTPOJABMKYLIas Cuila HHAYKIMM B IPOBOJHUKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuno Jlenma.



NHnykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DJIECKTPOABIKYIAS CHUIA CAMOUH/TYKITHH.

DHeprusi MarHUTHOTO MOJIsl KATYLIKUA C TOKOM.

DNeKTPOMarHuTHOE TOoJIe.

TexHuueckue YCTpONMCTBA W NIPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHI], UHTYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIUA MAarHUTHOTO TOJISI.

B3aunmopeiicTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JericrBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHune MeKTPOMAarHUTHON MHIYKITUH.

[IpaBuno Jlenua.

3aBUCUMOCTbH 3JICKTPOABMKYIIECH CHJIBI MHAYKIIMH OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne MarHuTHOTO TOJI KaTYIIKH C TOKOM.

UccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMarHUTHON UHIYKITUH.

Paznen 5. KosieGanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KO1eOaAnus

KonebarenbHast cuctema. CBoOomHble MexaHMYeckne KoneOanusi. [apMmoHMYeckue
koneOanus. llepuoxn, wacrora, ammautyna u  Qaza kosebanuil. [IpyKUHHBIM MasTHUK.
MaremaTHueckuii MasTHUK. YpaBHEHUE TapMOHHMUYECKUX KoseOaHuil. [IpeBpaiienue sHepruu mpu
TrapMOHUYECKUX KOJICOaHHIX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJI€OAaHUS B UACATHLHOM
KojeOaTeTbHOM  KOHType. AHAIOTHS MEXKAY MEXaHWYECKUMHU H  DAJICKTPOMArHUTHBIMH
konebanusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUS HEPTUU B HACAUTBHOM KOJIEOATEITHLHOM
KOHTYpE.

[IpencraBnenne o 3aryxamux KojieOaHUsAX. BBIHYXXIeHHblE MeXaHUYECKHe KoyieOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

ITepemennbiii Tok. CUHyCOMAANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKAa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W MOTpeOJeHUE DICKTPUUCCKON DHEPTUH.
DKOJIOTMYECKUE PHUCKH TpPU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa uHCHIoNb30BaHUS
3JIEKTPOIHEPIUU B IOBCEIHEBHOM )KU3HU.

TexHuueckue yCcTpocTBa U MPAKTUUECKOE MPUMEHEHHE: AIEKTPUUECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeTbHON CHCTEMBbI (NIPYXUHHBIA WM MaTEeMaTHYECKHUM
MasITHUK).

HabGmonenue 3aryxaromux KoJieOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6monenue pe3onanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHUST OT  BpPEMEHH) JUid
ANEKTPOMATrHUTHBIX KOJICOaHHIHA.

Pe3onanc mpu mnocienoBaTeNbHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM HHAYKTUBHOCTH H
KOHJIEHCATOpA.

Mopenb TUHUY 3IEKTpoIepeIadn.



Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEepeMEHHOIO TOKa B LENM U3 IOCIENOBAaTENbHO  COEOUHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHbLe 60JIHbL

MexaHuuyeckue BOJIHBI, yclioBUs pacripocTpaHeHus. [lepuoa. CkopocTh pacnpocTpaHEHUS U
JuinHa BOJIHBL. [lonepednslie M mpoaosbHble BOJIHBL. VHTepdepeHus n tudpakuus MeXaHUYECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBL. YCIOBUS M3JIy4YEHHs] 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanys BekTopoB E, B, V B anexTpomarautHoi BosHe. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH:
OTpaXEHHWE,  NpeJOMIIeHHe,  moysipu3anus,  audpakmus,  uHTepdepenuus.  CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNE 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsI3u U TeneBuAcHUs. Pagnonokamnus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYXKAlOIIeH cpeibl.

TexHnyeckue ycCTpOHCTBA M NPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTpa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajxap, pPaJuONPUEMHUK, TEJIEBU30D,
aHnTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPAHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmntomieecst Teno kak UCTOUYHUK 3BYKa.

HabmioneHne oTpaxkeHus U NPeIOMICHHUSI MEXaHUYECKHUX BOJIH.

Habumonenue unrepdepeHny U AMPpakiiuid MEXaHUUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAON M YaCTOTOM KoJIeOaHHiA.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHUE, TOISpHU3aLys,
mudpakius, nHTepEpeHIus.

Tema 3. Onmuka

I'eomerprueckas onrtuka. IIpsmMonnHeHOE paclHpOCTpaHEHHE CBETa B OAHOPOJHOU Cpefe.
JIyd cBeta. ToueyHBI ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHsA cBera. l[locTpoeHue H300pakeHU B IIOCKOM
3epKaie.

[Ipenomienue cBeta. 3aKOHBI MPEJTOMIICHHUS cBeTa. AOCONIOTHBIN MMOKa3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. LBer.

Cobwuparorue u pacceuBaromue JuH3bl. ToHKas TrH3a. @OKYyCHOE pPacCTOsITHUE U ONTHYECKas
cuna TOHKOM nuH3bL IlocTpoeHne wu300paskeHHI B COOMpAIOIIMX W PACCEUBAIOIIMX JIMH3aX.
dopmyIia TOHKOH JTUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bomnosas ontuka. Matepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CITOBUSI HAOIOICHUS
MaKCUMYMOB U MHHHMYMOB B WHTep(QEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpaxius ceeta. JJudpakunonnas pemeTka. Y caoBue HaOMIOICHUS ITaBHBIX MAaKCUMYMOB
[IPU NaICHUM MOHOXPOMATHUECKOr0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

Ilonspusanus ceera.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHWE: O4YKH, Jyna, (¢oToanmnapar,
MIPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEIECKOI, BOJOKOHHAs ONTHKA, JU(PPAKIMOHHAS PEIIETKa,
HOJIIPOU .

Jlemoncmpayuu



[IpsiMonuHEtHOE paclpoCTpaHEeHUE, OTpaXEHHWE U MpejomiieHne cBeta. Onruyeckue
puOOPEIL.

[TonHoe BHyTpeHHEE OTpakeHue. Mozens CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

Habmronenue untepdepeHIun cBera.

Habmonenue nudpakuun certa.

Habmonenue aucnepcun cBera.

[Tomy4yenue crekTpa ¢ TOMOUIBIO TPU3MBI.

[Tony4yeHnue cnekTpa ¢ MOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

HabGmronenue mossipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne nokasaresns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

HaGmonenue qucnepcun cBeTta.
Pa3nes 6. OcHOBBI cielIUAIbLHON T€OPUH OTHOCUTEIBHOCTH

I'panuubl OPUMEHUMOCTH KJIacCH4YecKol MexaHuku. [locTynaTel crnenuanbHOW TEOPHUH
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTM CBETa B  BAaKyyMe, [PUHLHII
OTHOCHUTCIBHOCTY DUHINTCHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUIHHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YaCTULIbl. DHEPIUs TOKOSI.

Pasnen 7. KBantoBas puszuka

Tema 1. dnemenmul KBAHMOBOI ONMUKU

®oronsl. ®opmyna [Inanka cBs3u sSHepruu GOTOHA C €ro YaCTOTOW. DHEPrusi U MMITYJIbC
¢doroHna.

OtkpeiTie u uccnenoanne horodddekxra. Oneitel A. I'. CroneroBa. 3akoHsl hoTodPdekTa.
VYpaBuenue DiinimreiiHa 11 Gotorddexta. «KpacHast rpanuma» gorosdpexra.

JaBnenune cBeta. OnbiTel I1. H. JIeOGenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHunyeckue ycTpoHCTBa UM MpaKTUYECKOe TMpUMeHeHHe: (oTo3aemMeHT, (HOTOJaATUUK,
COJIHEYHast OaTapest, CBETOAMOI.

Jlemoncmpayuu

D010 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

Cseroauon.

Conneynas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactwil. IlmanerapHas
mognenb aroma. [loctymatsl Bopa. W3nyuenune u morsomieHne (OTOHOB MpH HEpexojie aroMma C
OJIHOTO YPOBHS SHEPIruu Ha apyroi. Buael cniektpoB. CIeKTp YpOBHEN S3HEPTHHM aTOMa BOJOPO/IA.

BonnoBble cBoiicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Ayaan3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3Iy4YEHHE.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIbHBIA  aHAIU3
(cmexTpockom), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

Omnpenenenne JJIMHBI BOJIHBI J1a3epa.

Habmonenne nuHEHYaThIX CIIEKTPOB M3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol



HaGmronenue nuHeRvyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTHI, TOKA3bIBAIOLINE CIOXKHOCTh CTPOEHHUSA siapa. OTKpBITHE PaAMOAKTHBHOCTH.
OmnswiTel Pesepdopna mo omnpeneneHUIo cocTaBa paguoakTHBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTkpbiTHE NTpOTOHA U HelTpoHa. HykiionHas Mozensb siipa I'eitzenOepra—Banenko. 3apsn
sapa. MaccoBoe uncio sapa. MU3oTomsl.

Anbda-pacniaa. DNEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacman. ['amma-usmydeHue. 3aKoH
PaAMoOaKTUBHOIO pacnaja.

DHeprus CBS3M HYKIOHOB B siape. SnepHbie cuibl. JledekT Maccsl sapa.

SnepHsle peakuuu. JleneHue U CUHTES SIED.

SAnepusiii  peaktop. TepmosimepHblii cuHTe3. I[IpobmemMbl U TMEPCHEKTHBBI  SACPHOMN
SHEPreTHKU. DKOJIOIMYECKHUE aCIIEKThI AI€PHON SHEPTETUKH.

OnemeHTapHble YacTULBI. OTKpPBITHE TO3UTPOHA.

MeTo1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

@dyHIaMeHTalbHbIe B3aUMOJIeHCTBUS. EMUHCTBO (pr3mueckoi KapTHHBI MUPA.

TexHunyeckue ycTpoHCTBAa M INPAKTUYECKOE IMPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPHU3UKHU

Otanbl pazBUTHs acTpoHOMUHU. [IpuKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHNUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun CosHua U 3BE31. 3BE3/1bI, UX OCHOBHBIE
XapaKkTepUCTUKHU. JlmarpamMma «CHEKTpaJbHBI KJAcC — CBETUMOCTb». 3BE3ABI TJIaBHOMU
MIOCJIEZIOBATEIbHOCTUA.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» A 3BE3]  TJIaBHOU
MOCJIEIOBATENIbHOCTU. BHyTpeHHee crpoeHue 3BE€31. COBpEMEHHbIE MPEACTABICHUA O
IIPOUCXOXACHNUHU U 3Boounu CoslHLa U 3BE3/1. DTanbl AKU3HU 3BE3.

Mueunsiii [Iyte — Hama ["anaktuka. [lonoxxenue u nBuxenune Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmpenune Bceenennoit. 3akon Xa0606ma. Pa3Oeranme ramaktuk. Teopus
Bbonpmoro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabarooenus

HabmioneHust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM KOMITbIOTEPHBIX MPUIOKESHUHN 15
onpesieNieHus] TOJOXKEHUSI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoro nostymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O06o0maree MOBTOPEHUE

Ponb ¢hu3uky 1 acTpOHOMHH B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBLHON M 3THUECKOU
cdepax IeATeNTbHOCTH YeJIOBEKa, POJb U MECTO (M3UKM U aCTPOHOMHH B COBPEMEHHOW Hay4dyHOU
KapTUHE MHUpa, POJb (PU3NYeCKOW Teopuu B (HOPMHUPOBAHMH TPEACTABICHUN O (HU3HIECKOM
KapTHHE MHUpPa, MECTO (hpu3nyecKod KapTHHBI MHpa B OOLIEM pPALY COBPEMEHHBIX E€CTECTBEHHO-
Hay4HbIX IIPEICTABICHUN O IPUPOLE.

MesknpeamMeTHble CBSI3H

Nsyuenne kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce OCymecTBISE€TCS C YYETOM
CoJIepKATEIbHBIX MEXKIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.



MeoicnpeOomemnuvle nowsimus, CBSI3aHHBIE C HM3YyYEHHWEM METO/J0B HAay4YHOI'O ITO3HAHUS:
sBJICHHE, HAay4HbIH (akT, Tunore3a, (¢U3MUecKas BEIMYMHA, 3aKOH, TeopHs, HaOIroaeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHIN€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M UX
NPOEKIIMM Ha OCH KOOPAMHAT, CJOXEHHE BEKTOPOB, IMPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYyHKIU,
MIPHU3HAKH TOJI00US TPEYTOIBHUKOB, ONPE/IeNICHHIE TUIOIAIN TUIOCKUX GUTYp U 00bEMa Ted.

buonoeus: snekTpuueckue sIBICHUS B )KUBOW MpUpPOJE, KosieOaTelbHble IBU)KEHUS B JKUBOM
MIPUPO/IE, ONITUYECKHUE SIBJICHUS B )KUBOI NMPUPOJIE, NEHCTBUE paAHallii Ha )KUBbIE OPIaHU3MBI.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMUECKas CTPyKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pEIETKH, CIIEKTPaJIbHbIN aHaIu3.

l'eoepaghus: MarHuTHbIe MoOJOCa 3€MIIM, 3aJIe)KH MAarHUTHBIX pyH, (OTOChEMKA 3€MHOM
MMOBEPXHOCTH, IPEJCKA3aHNE 3EMIIETPSICEHUH.

Texnonocusi: NTUHUM DIIEKTPONEpenayd, N€HEPAaToOp IEPEMEHHOr0 TOKa, AJIEKTPOJIBMIaTellb,
WHAYKIMOHHAS TIeYb, pajap, paIuoNpHEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas 6aTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro mnpeamera «®dusuka» Ha ypoBHE CpeIHEro oOmero oOpa3oBaHUS
(6a30BBIN YPOBEHB) JOJDKHO 00€CIIEUNTh TOCTHKEHHUE CICAYIOMNUX JUYHOCTHBIX, METANPEIMETHBIX
U TIpEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS yudeOHoro mnpeamera «Dusmkay TOIKHBI OTpPAKATh
TOTOBHOCTh M CIOCOOHOCTh OOYYaloOUIMXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3HUIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM LIEHHOCTSIM POCCUHCKOTO 00IECTBA, PaCIIMPEHHE )KU3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B MPOLIECCE PEAIM3ALMY OCHOBHBIX HAIIPABJIEHUH BOCHMTATEIbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOydaromierocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUICKOr0 00IIeCTBa;

MPUHATHE TPAAUIMOHHBIX OOLIECYETIOBEUECKUX T'YMAaHUCTHUYECKHX U JE€MOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTU COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax TIpa)KJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMHU
Y Ha3HAUYCHHEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN TPaXKIaHCKOW MACHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM POCCUNCKUX YUEHBIX
B 00y1acTi (PU3KUKHM M TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUHUECKOTO TIOBE/ICHUS;

CMOCOOHOCTh OLEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YUEHOTO;

0CO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTONUMBOTO OYyIyIIIero;

4)3cTEeTHYECKOT0 BOCITUTAHUS



JCTETHYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs ACTETUKY HAyYHOI'O TBOPUYECTBA, MPUCYIIETO
(buznueckoil HayKe;

5)Tpy10BOro BOCHUTAHHA:

WHTEpEC K pa3inuHbIM chepam npodeccHoHaIbHON ASSITENFHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3MKON ¥ TEXHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOpP Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTH M CIIOCOOHOCTh K OOPa30BaHHIO W CaMOOOpa30BaHUIO B 00JIaCTH (PH3UKK HA
MIPOTSKEHUH BCEH KU3HU;

6)3K0J10rM4eCKOr0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh  JKOJOTHUECKON KYJIbTYphl, OCO3HAaHHWE TJIO00AIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

TUTAHUPOBAHKUE U OCYIIECTBJICHHUE JICUCTBUN B OKPY KAIOLICH cpelie Ha OCHOBE 3HAHUS LieJei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue ombITa JesITENbHOCTH IKOJIOTUYECKON HANpaBIEHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUi 110 (pusHKe;

7)IEHHOCTH HAYYHOI'0 NO3HAHUS

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(busnueckoit HayKu;

OCO3HAaHHE LIEHHOCTH HAay4YHOW [eATeIbHOCTH, TOTOBHOCTh B IPOLECCE U3YUYEHUS (PUHUKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHANBUYAbHO U B TPYTIIIE.
METAIIPEMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBepcalbHbIe YyueOHbIE 1eHCTBUSA
Ba3oBble noruyeckue geicTBus:

CaMOCTOSITENIbHO  (POPMYIUPOBAaTh M aKTyaJlH3UpoOBaTh NpoOleMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEACTIATH 1eNIU ACSITeNbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3AKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

paspabatbIBaTh IJIaH peuieHus MpoOaeMbl ¢ YYETOM aHAIN3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBbI B JESITENBbHOCTb, OILCHHUBATh COOTBETCTBHE pE3YyJbTAaTOB LEJSM,
OLIEHHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPa0OTy B YCIOBUSIX pPEATBHOTO, BUPTYAIbHOTO H
KOMOHWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.
ba3oBble ucciienoBare/bCKue 1eHCTBHA:

BIIQJICTh HAYYHOM TEPMUHOJIOTHEW, KIIOYEBHIMU TMOHATUSAMU M METOJaMU (U3NYECKOM
HaYyKHU;

BIIJICTh HABbIKAMHU Y4YeOHO-HCCIIE0BATEIbCKOM W TPOEKTHOM IEesTeNbHOCTH B 00JacTH
(U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB PELICHMS 3ajad
(bu3MYeCKOro coaepKaHus, MPUMEHEHHUIO Pa3InYHbIX METO/I0B TO3HAHMUS;

BJIAJIETh BHJIAMH JICATEILHOCTU MO TIOJYYEHHIO HOBOTO 3HAHHS, €ro HHTEpIpeTaluH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CUTYallUAX, B TOM YHCIE IPU CO3TaHHUH
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUUYUHHO-CIICACTBEHHBIE CBSI3U U aKTyallM3UpOBATh 33]1ady, BBIIBUTATh THIIOTE3Y
e€ pelIeHus, HAXOUTh apTyYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEP KICHHM, 3a71aBaTh MMapaMeTPhl
U KPUTEPUU PELICHHUS,;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEUICHUs 3aJaud Pe3yJbTaTbl, KPUTUYECKH OLICHUBATH
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3a7aydl B 00Pa30BaTEIBbHON NEATEIBHOCTH, B TOM
Yyclie IpU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT,

yYMETb IEPEHOCUTH 3HAaHUS N0 (PU3MKE B MPAKTHUECKYIO 00JaCTh KUZHEACATEIbHOCTH;



yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHHUS;

CTaBHUTH NMPOOJIEMBI U 33]]a9H, JIOITYCKAIOIINE alTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmaumeii:

BJIQJIETh HAaBBIKAMHU MOJy4YeHHs HH(POpMANMK (PU3MUYECKOTO CONEp)KaHHWsS W3 HCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATh TIOMCK, AaHAJM3, CHUCTEMAaTU3alUI0 U
HHTEpIpETALMIO HHPOPMAIMK Pa3IMYHbIX BUJOB U (hOPM MPEICTaBICHMUS;

OILICHUBAThH JOCTOBEPHOCTH MH(OPMAIIHH;

WCTIOJIB30BATh CPEACTBa MHPOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPraHH3aIMOHHBIX 3aJa4 C COONIOJCHHEM TpeOOBaHMIA
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THTHEHBI, PeCcypcocOepeXeHUsl, MPAaBOBBIX M ITHYECKUX
HOPM, HOPM HH(POPMAITMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHMs B Pa3IMYHBIX opMarax ¢ y4€ToOM Ha3HAUYCHUS
uH(poOpMallMd U 1IeNIeBOM ayaUTOPHH, BbIOWpas ONTUMAaJIbHYI (OpMYy TMpeACTaBICHUS H
BU3yaJIM3aLUN.

KoMmmyHukaTHBHBIE yHHUBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIISATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHMS C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIEeCTBa KOMAaHAHON 1 MHIUBUIYaIbHOU PabOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX AECMCTBHHM C y4E€TOM OOLIUX HHTEPECOB H
BO3MOYKHOCTEH KaXJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATD 1IEJI1 COBMECTHOW JI€ATEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH AEHCTBUS
o €€ JOCTWKEHHUIO: COCTaBJIATh IUIAH JACHCTBUM, paclIpelesiATb pOJM C Yy4YETOM MHEHHUU
Y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaTbl COBMECTHON pabOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIQ/a M KaXKIOTO YYaCTHHKA KOMaH/bI B OOIIHMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HJEU C MNO3ULHUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUECKOE MOBEICHHUE B PA3JINYHBIX CUTYaLUsIX, IPOSIBIATh
TBOPYECTBO U BOOOPaKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA
Camoopranmszanus:

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENBHYIO JAESTEIbHOCTh B 00acTH (GU3UKH H
aCTPOHOMMHU, BBISBIIATH MPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTaBIISATh IUIAH PEIICHHS PACYETHBIX M KA4YE€CTBEHHBIX 3a/4ad, IUIaH
BBIMIOJIHEHUSI  MIPAKTUYECKOM pabOThl ¢  y4éTOM HMMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHUIA;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO APYIUIIMNA B 00J1aCTH (PU3HUKHU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HABBIKAMH MO3HABATENbHON pe(IeKCHH KaK OCO3HAHHUS COBEPILAEMBIX JIEHCTBUN U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BATh MPUEMBI peIeKCHU AJIS OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;



IIPUHUMATh MOTUBBI U apTyMEHThI IPYTHUX IIPU AHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTyMEHTBI IPYTUX IPH aHAIINU3€E PE3yJIbTaTOB JACSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaABO JAPYTUX Ha OMIMOKH.

B mpouecce AOCTHKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOSHHS MPOTPaMMBI MO (pHU3MKe /st
YPOBHSI CpeAHEro oomiero oOpazoBaHMs Yy OOYYaOLIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
WHTEJUICKT, TIPEATIONIAT A0 C(HOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE 3MOILIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAMPABJICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHATBHOU cephl, OBITH YBEPEHHBIM B ceO€;

CaMOpETyJIMPOBaHMs, BKIHOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHUE, CIOCOOHOCTh AalTHUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U NPOSIBIISITH
T'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIECH CTPEMJICHUE K JOCTMIKEHUIO LEIH M YCIEXY,
ONTHMHU3M, NHULIMATUBHOCTb, YMEHHE JACHCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHUE JpPYIHX,
YUUTBIBATh €T0 MPU OCYIIECTBIEHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTpauBaThb OTHOILUEHHUS C JPYTHUMH
JIO/IbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOydenus B 10 ki1acce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y 0OYYAIOIIMXCS YMEHHA:

JI€MOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTO (PU3MKK B (POPMUPOBAHUH COBPEMEHHOMH
Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHKM W TEXHOJOTHH, B NPAKTUYECKON
NESATEIIBHOCTH JIIOCH;

YUUTBIBATh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (PH3MUECKUX MOJIENEH: MaTepralibHasi TOUKa,
UHepLHalbHas cucTeMa oTc4éra, aOCOJIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, )KUJKOCTEH M TBEPABIX TEJ, TOYCUHBIH DICKTPUUESCKUNA 3apsiyl IPU pPEHICHUU (PU3HUECKUX
3az1ay;

pacro3HaBaTh (HU3MUECKUE SBJICHUS (TIpoLecChl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHMKH, MOJIEKYJIIPHO-KMHETHYECKOM TEOPUM CTPOCHMS BEUIECTBA M DIIEKTPOJWHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIUHEHHOE IBMKEHUE, CBOOOIHOE MaICHUE TEJ, ABIKEHHUE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOAEHCTBUE Tell, 1u((y3us, OpOyHOBCKOE JBUKEHUE, CTPOCHHE
KHUIKOCTeH W TBEPIBIX TN, U3MEHEHHE 0O0BEMa Tel MpU HarpeBaHUM (OXJAXKICHUH), TEIUIOBOE
paBHOBECHE, HCIIAPCHHME, KOHJCHCALMs, IUIAaBICHHE, KPUCTAJIM3alUs, KHIICHUE, BIIAKHOCTD
BO3/lyXa, MOBBIIICHUE AABJICHUSA Ta3a IPU €r0 HArpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEKIY
napaMeTpaMy COCTOSIHMS ra3a B U30IPOLECCaX, JIEKTPU3aLus Tell, B3AUMOACUCTBHE 3aps0B;

OIMCHIBATh MEXAaHMUYECKOE JABIKEHHE, UCTIONb3Ys (PU3UUECKUE BEIMUUHBL: KOOPAUHATA, MY Th,
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHJla, UMITYJIbC Teld, KMHETUYECKash dHEpIus,
MOTEHIMAJIbHAsE JHEPrusi, MeXaHu4yeckas paboTa, MEXaHMYecKash MOIIHOCTb, INPH OINUCAHUU
MIPaBUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCTIONb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIBI,
HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMHU BEJIMUUHAMM;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIIONbB3Ys
¢usnyeckue BENWYMHBL: JIABJICHHWE Tra3a, TeMIepaTypa, CpeaHssl KHHETHYecKas »JHEprus
Xa0TUYECKOTO JIBWJKEHUS MOJIEKYJ, CpPEOHEKBAIpPAaTU4YHAs CKOPOCTb MOJEKYJ, KOJHYECTBO
TEIJIOThI, BHYTPEHHSAS SHeprus, pabora rasa, KOd(Q(UIMEHT MOJE3HOTO JIEHCTBHS TEIUIOBOTI'O
JIBUTaTeIs; IPU ONUCAHUHU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT MCIIOJIb3YyEMbIX BEIMUYHH, UX
0003HAYECHHS U EIMHUILBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEITHUUHY C
JPYTMMH BEJIMYMHAM;

ONMCBIBATb H3YYEHHBIC DJIEKTPUYECKHE CBOMCTBA BEILIECTBA M JJICKTPUYECKUE SIBICHUS
(mpoueccsl), UCMONB3Yysl (U3NUECKUE BEIUUUHBI DJICKTPUYECKUH 3apsjl, JIEKTPUUYECKOE IOJe,
HaNpspKEHHOCTD 110JIs, MOTEHIMAJI, Pa3HOCTh MOTEHIIMAJIOB; IIPH ONMMCAHUM IIPABUJIBHO TPAKTOBATH



(U3NIECKU CMBICIT UCTIONIb3YEMBIX BEITMUWH, UX 0003HAUCHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIOIIIME JAHHYIO (PM3MUECKYIO BEJIHUMHY C JPYTMMH BETUYUHAMU;

aHAIN3UPOBATh (PU3MUECKHE NPOLECChl M SBJIEHUS, HCIOJb3YysSd (U3NYECKUE 3aKOHBI U
NPUHLMUIBL: 3aKOH BcemupHoro tarorenus, I, II m III 3akoHsl HprOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM JHEpPruM, 3aKOH COXPAHECHHsI MMITYJIbCA, NPUHLUII CYNEPHNO3ULHUNA CHJI, TIPUHIUI
pPaBHOIpaBUsS HMHEPLUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJIIPHO-KHMHETUYECKYIO) TEOPHUIO CTPOECHUS
BEILIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEW KHHETUYECKON YHEPTUH TEIUIOBOTO JBUKEHUS MOJIEKYJ
¢ abCONIIOTHOM TeMIepaTypoii, IEPBBIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS SIIEKTPHUUIECKOTO
3apsima, 3akoH KysnoHa, TpUATOM pa3nuyarh CIOBECHYIO (OPMYITHPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BBIPAXKEHHUE U YCIOBHS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHLMUIBI JEHCTBUS MAILUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pasnuyaTth yCIOBHUS X O€30MaCHOTO HCIOIb30BaHMS B IOBCETHEBHOM KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI [0 HCCIIEIOBAaHUIO (PU3UYECKUX SIBICHUH M IPOLECCOB C
WCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUH, Mpu 3ToM (popmyaupoBaTh npodiemy/3anady
W THUMOTE3y Y4eOHOro SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHMUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIE M3MEPEHHS (PH3MUECKUX BEITMYWH, TIPU ATOM BHIOUPATH
ONTHUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh W3BECTHHIE METOMABI OIEHKU MOTPElIHOCTEN
U3MEPECHU;

WCCIIEIOBaTh 3aBUCHMOCTU MEXKIY (U3UYECKUMHU BEIMYMHAMH C HCIIOJB30BAHUEM MPSIMBIX
W3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH pE3yJbTaThl IOITYYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJIE TaOIUI] U rpauKOB, JeNaTh BBIBOJBI MO pe3yIbTaTaM
HCCIIEJOBAHUS;

coOnrofath mpaBuia Oe30MacHOro Tpyda MpH MPOBEISCHUH HCCIENIOBAaHUN B paMKax
y4eOHOr0  3KCIEpUMEHTa, Y4eOHO-UCCIENOBAaTENbCKOW U TMPOEKTHOM  JESTENBHOCTH €
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U Ta0OpaTOPHOTO 000PYIOBAHHUS;

pemaTh pacyE€THBIC 3a/1a41 C SIBHO 3a/laHHON (PU3MYECKON MOJIENbIO, UCIIONb3Ys (PU3NUECKHe
3aKOHBI M MPHUHIIMIIBI, Ha OCHOBE aHalu3a YCIOBHS 3aJayd BBIOMPATh (DU3MUECKYIO MOJIENb,
BBIIENATh (DU3MYECKHe BETUYMHBI U (HOPMyYJIBl, HEOOXOIUMBIE i €€ pEeLICHUs, MPOBOAMTH
pacuéThl U OIICHUBATh PEATBHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETUUHHBI;

pelmaTh KadeCTBEHHBIE 3aJa4yM: BBICTPAMBATL JIOTMYECKM HENPOTUBOPEUYMBYIO LEMNOYKY
paccyKIeHUI ¢ OTIOpOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJIB30BATh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIC MH(POPMALMOHHBIE TEXHOJIOTUU
JUIS TIOMCKa, CTPYKTypUPOBAaHMS, HMHTEPIPETAlMd M MPEJICTaBiICHHUs y4eOHOW M HaydHO-
MOMYJIIPHON MH(OPMAIUH, MOTYyYEeHHON M3 Pa3IHMYHBIX UCTOYHHKOB, KDUTHUYECKH aHAIM3HPOBATH
noty4aemMyto HHpopmaIuio;

MPUBOANUTH TMPHUMEPHI BKIA/Ja POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYIKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

MCIOJIb30BATh TEOPETHUECKUE 3HAHUS 1O (PU3KMKE B TOBCEAHEBHOM KU3HM JJISI 00ECIICUeHUS
0€30MacHOCTH MpH OOpallleHUH ¢ MPUOOpaMHU U TEXHUYECKUMHU YCTPOWCTBAMU, JJISi COXPaHEHUs
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TIOBEACHNUS B OKpY Kalolei cpejie;

paboTaTh B IpymIe C BBHITOJHEHUEM Pa3IMYHbIX COLUMANbHBIX POJeH, IIaHUPOBaTh pPaboTy
IPYNIbI, PalMOHAIBHO  PACHpPENeNATh OOS3aHHOCTH M IJIAHUPOBAaTh  JICATEIIBHOCTH B
HECTAaHJAPTHBIX CHUTYyalHsX, aJE€KBAaTHO OLEHMBATH BKJIAJ] KaXIOTrO W3 YYACTHUKOB TIPYMIbI B
peleHre paccMaTpuBaeMoOi POOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE TOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUA:

JNEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU U TEXHOJOTHH, B IPAKTUYECKON
NEeSITeNIbHOCTH JIFOJIeH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KApTUHBI MUDA;



YUUTBHIBaTh TPAHUIBl MPUMEHEHHS W3YYCHHBIX (PHU3MUECKUX MOZENCH: TOYECUHBIN
UIEKTPUUECKUI 3apsil, JTy4 CBeTa, TOUECUHBIH UCTOYHUK CBETa, siA€pHAs MOJAEIb aTOMA, HyKJIIOHHAs
MOJIEJIb ATOMHOTO SiIpa MPH perieHnH (U3NIECKHX 3a/1a4;

pacro3HaBaTh (U3MUECKUE SBJIECHUS (Tpolecchl) U OOBSICHATh X Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOW (DM3UKH: AJIEKTPHUUECKask MPOBOIUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHuTHOE JeHCTBUSA TOKa, B3aWMOJICHICTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WHAYKLOUS, NEHCTBHE MAarHUTHOTO TIOJIi HAa TPOBOJHUK C TOKOM M JBWDKYIIMHCS 3apsi,
JIEKTPOMArHUTHBIE KOJICOAHUS U BOJHBI, MPAMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTPakKEHUeE,
npejoMiieHne, wuHTepdepeHuus, Iudpakuus W TONApU3aIMs  CBETa, TUCIEPCHs CBETa,
¢dotoanektpudeckuit 3pdext (porodrddexT), cBeTOBOE naBIEHUE, BOSHUKHOBEHHE JMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OINMCHIBATh M3YYEHHbIE CBOWCTBA BeLIECTBA (AJIEKTPUUECKUE, MarHUTHBIC, ONTHYECKHUE,
AJIEKTPUUYECKYIO TPOBOJMMOCTD PA3IMYHBIX CPEI) M SJICKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCHONb3ysd (U3NYECKUE BEIUYMHBL: DJIEKTPUYECKMHA 3apsa], CHWIa TOKa, JJIEKTPUUYECKOE
HaNpsDKCHNE, YJIEKTPUIECKOE COMPOTHBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABIDKYINAs CHIIA,
paboTa TOKa, MHAYKIMS MarHuTHOrO Mmousisd, cuiga Awmnepa, cuwia JlopeHna, WHIYKTHBHOCTb
KaTyIIK{, HEPTUsl JJEKTPUYECKOTO0 W MAarHUTHOTO IIOJICH, TEpPHOJ M YacToTa KojeOaHWid B
Kosie0aTeaIbHOM KOHTYpE, 3apsii M CHUjla TOKa B Ipoliecce TapMOHMUYECKUX 3IIEKTPOMAarHUTHBIX
KoneOaHuid, (OKyCHOE pacCTOSHHE W ONTHYECKas CHjla JIMH3BI, NPH ONHCAHWU TPABHILHO
TPaKTOBaTh (PU3UYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €MHUIIb], YKa3bIBaTh
(hopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3HUECKYIO BETMUMHY C IPYTHMHU BEIIMYHHAMHU;

OIMCHIBATh U3yUEHHbIC KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCTIONb3Ys (PU3NUYECKUE BETUYNHBIL:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA, DHEPTUS U MMITYJIbC (OTOHA,
NepuoJl TMoJlypacnazia, HEprus CBsI3M AaTOMHBIX sJep, MPH ONUCAaHUM NPaBWIBHO TPAaKTOBATh
(U3NIEeCKU CMBICIT UCTIONB3YEMBIX BEIMUMH, UX 0003HAUEHUS W €AWHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PU3MUYECKYIO BEIWYHMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(hu3HUECKOi BETUINHBL;

aHaIU3UpoBaTh (U3NYECKHE IPOLECCHl U SBICHMS, MCIOJb3ys (PU3MYECKHE 3aKOHbI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIEI0BATEIBLHOTO U NMAapaJUIEIbHOTO COSMHEHUS TPOBOIHUKOB,
3akoH JDkoyns—JleHna, 3akoH AIEKTPOMArHUTHOM HMHAYKUMH, 3aKOH MPAMOJMHEHHOIO
pacnpocTpaHeHHsI CBETa, 3aKOHBI OTPAaXXCHHs CBETa, 3aKOHbBI IPEJIOMJICHUS CBETa, ypaBHEHHE
OiamTelHa 1 GoTod(PdeKrTa, 3aK0H COXpaHEHHUsT SHEPTHUH, 3aKOH COXPAHEHHUs UMITYJIbCa, 3aKOH
COXpaHEHHMS HIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MAaCCOBOTO YHUCIIA, MOCTYIaThl bopa, 3aKkoH
paZMOAaKTUBHOIO pacmajza, IOpU OSTOM pa3indyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOE BBIPAKEHUE U YCIOBHS (TPaHULIbI, 00IACTH) TPUMEHHUMOCTH;

OIIpEeNIeNIATh HAIPaBJIEHUE BEKTOPA MHAYKIIUU MAarHUTHOTO MOJIS IPOBOIHUKA C TOKOM, CHJIBI
Awmrniepa u cunsl JlopeHna;

CTPOUTH M ONMCHIBATh N300pake€HHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBIMOJIHATh OKCHEPUMEHTHI TI0 HCCIEIOBAaHUIO (U3UYECKHX SIBICHUH U IPOIECCOB C
UCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI: IpU 3TOM (HOpMyIUpOBaTh IMpolieMy/3anauy
U TUMOTe3y Y4eOHOro 3KCIIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOI0 000pYAOBaHMUS,
IIPOBOJIUTH OMBIT U (POPMYIIMPOBATH BBIBOABI;

OCYILECTBIIATH MPSIMbIe M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IIPU ITOM BHIOUPATH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HUCHOJb30BAaTh HM3BECTHBIE METOABI OLEHKH MOTPELIHOCTEH
U3MEPECHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM IPSIMBIX W3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBaTh YCTAaHOBKY, (DMKCHUPOBATh pE3yJIbTaThl MOJIYYCHHOW 3aBUCHMOCTHU
(u3NYeCKUX BEJIMYUH B BHUJIE TaOIUI U rpauKOB, J€JIaTh BHIBOJIBI IO PE3YJIbTATAM MCCIIEIOBAHNUS;

coOmogaTh mpaBwia O€30MacHOro Tpyna IpH TNPOBEIECHUHM HCCICIOBAHUKA B pPaMKax
y4eOHOTrO  SKCIIEPUMEHTa, Y4YeOHO-HUCCIIEOBATEIbCKOM M NPOEKTHOM  JIEeATENBHOCTH €
WCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIaOOPaTOpHOTO 000PYIOBAHUS;



pemaTh pacyETHBIC 3a/1a41 C SIBHO 33JJaHHON (PU3NYIECKON MOJICNBIO, HCIIONB3Ys (PU3NIECKHE
3aKOHBl M MPUHLUIBI, Ha OCHOBE aHajM3a YCIOBMS 3aJauyd BbIOMpaTh (U3MYECKYI0 MOJEIb,
BBIIENATh (DU3MYECKHE BEMUYMHBI U (HOPMYJIBI, HEOOXOIUMBIE Uil €€ pEeHICHHUs, TMPOBOIMTH
pacuéThl ¥ OLICHUBATh PEaIbHOCTh MOTYYEHHOTO 3HaUeHUs1 (PU3NUECKOI BETMUNHBI;

pelath KaueCTBEHHBIE 3a/Jayd: BBICTPAUBATh JIOTMUECKH HEMPOTUBOPEUUBYIO LEHOUYKY
paccyXJIeHHU ¢ ONOPOii Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

HCIIOJIb30BaTh MPU PELIEHUU yUeOHBIX 3a7ja4 COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBaHMs, HMHTEpIpETallud U MpeJICTaBleHHs Y4yeOHOW M HaydHO-
MOIYJIIPHON MH(OPMAIUH, MOTyYEeHHON M3 Pa3IMYHBIX HCTOYHMKOB, KPUTHUYECKH aHAJIH3HPOBATH
MoJIyyaeMyto HH(OopMaIuio;

OOBSACHATH NMPUHIUIBI ACUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyarhb
yCIIOBHA UX OE€30MaCHOT0O MCIIOJIb30BaHMs B TOBCEJHEBHOM KU3HU;

MPHUBOANTH TPHUMEPHI BKJIA/Ja POCCHUICKHX W 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BHTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIOJIh30BATh TEOPETHUECKUE 3HAHUS 10 (PU3HMKE B TIOBCEAHEBHOM KHU3HM JJISI 00ECIICUECHUS
6€30MacHOCTH MpU OOpalleHUH ¢ MpUOOpaMH U TEXHUUYECKUMH YCTPOWCTBAMH, JJISi COXpaHEHHUs
3J10pOBbS U COOJIOIEHNS HOPM DKOJIOTUUYECKOTO MOBEJCHHS B OKPYKAIOILEH CPEeE;

paboTaTh B IpyMIie ¢ BBHIIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX poJieH, MIaHUPOBaTh pPaboTy
Ipynnbl, palUOHAJIbHO pACHpPEleNsaTh OOS3aHHOCTM M IUIAHUPOBATh  JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJCKBAaTHO OLIEHMBATh BKJIAJ KaXIOTO W3 YYaCTHMKOB TIDYMNIbI B
pelieHre paccMaTpuBaeMO TPOOIEMBI.
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