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c. OpnoBka



Pabouas nporpamma no ¢pu3uke OpUEHTHPOBAHA Ha yJaluxcs 7-9 kinaccoB U pa3paboTaHa Ha OCHOBE
CIICAYIOIINX IOKYMEHTOB:

1. ®enepanbHblil rocyAapcTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 00111ero 00pa3oBaHus
(mpuka3z Munob6puayku P® ot 17.12.2010 Ne 1897);

2. IlpumepHas ocHOBHasi 00pa3oBaTesibHas MpOrpaMMa OCHOBHOTO 0011ero oopa3oBanus (0100peHa
pemeHreM (eepaTbHOr0 METOANYECKOr0 00bEIMHEHNUS 110 00IIeMy 00pa30BaHUIO, IPOTOKOI OT
08.04.2015 Ne 1/15);

3. Ilpuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit deneparnmu ot 30 aBrycra 2013 r.
Nel015 «O6 yrBepxaenuu [lopsika opranu3au 1 OCYIIECTBICHUsS 00pa30BaTEIbHOMN IeATEIHHOCTH 110
OCHOBHBIM 00111€00pa3oBaTeNIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM Ha4aJIbHOTO 0OIIero,
OCHOBHOTO OOIIETO U CPETHET0 00IIeT0 00pa30BaHUI;

4. Tloctanosnenue ['maBHOro rocyapcTBEHHOro canutapHoro Bpaua Poccuiickoit denepanuu ot 29
nexadps 2010r. Ne 189 «O6 yrBepknenuun CanlluH 2.4.2.2821-10 «CanutapHO- S1THIEMHUOTIOTHICCKUE
TpeOOBaHUs K YCIOBHUAM M OpraHu3aluu o0yueHus B 00I1e00pa30BaTeNbHBIX YUPEKICHUAX) B PEl.
[TocranoBnenust ['1aBHOTO rocyiapcTBeHHOro caHuTapHoro Bpaya P® ot 24.11. 2015 Ne81;

5.0cHoBHas oOpa3oBaTenpHas IporpaMmma ocHOBHOTo ob1ero oopasoanust MKOY «OprnoBckas
COlIly;

6. YcraB MKOY «Opinosckast COLL»;

7. l'eanenmreiin JI. O. @usuka. 7-9 kaccer: [Ipumepnas padbouas mporpamma/Jl. 3. 'enaeHmTeiy, A.

A. bymaroBau ap.

PabGouas mporpamma obecriedeHa y4eOHHMKamH, Y4YeOHbBIMH TOCOOMUSMHM, BKJIIOYEHHBIMH B
denepanbHBIi TIEpevYeHb YUEOHHMKOB, pEeKOMeHIyeMbix MuHoOpHayku P® k wucmonmp3oBaHMi0 (IIpHKa3
MunoOpnayku P® ot 31.03.2014 Ne 253 ¢ usmenenusmu ot 08.06.2015 Ne 576, ot 28.12.2015 Ne 1529,
0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot 08.06.2017 Ne 535, ot 20.06.2017 Ne
581, 01 05.07.2017 Ne 329:

1. ®usuka. 7 knacc: yueonuk: B 2 u. / JI.O. I'ennenmreiin, A.A. bynarosa u ap., moxa pea. B.A.
Opnoa. — M.: BUHOM. JlaGopaTopust 3HaHuiA.

2. ®usuka. 8 knacc: yueObHuk: B 2 u. / J1.O. I'ennenmureiin, A.A. bynatoBa u np., noa pen. B.A.
OpnoBa. — M.: BUHOM. JlaGopaTtopus 3HaHUiA.

3. ®usuka. 9 kiacc: yuebnuk: B 2 u. / JI.O. 'ennenmreiin, A.A. bynarosa u np., nog pea. B.A.
OpnoBa. — M.: BUHOM. JlaGopaTtopus 3HaHUiA.

[IIkosa BupaBe B Te4eHHE 3-X JIET UCIOIb30BaTh B 00pa30BaTENbHOMN NeATEIbHOCTH YUeOHUKH,
MpUOOpPETEHHBIE 10 BCTYIIEHUS B CHILy MpuKasa oT 28.12.2018 Ne 345.

Henu usyyenus ¢pusuku:
dbopMupoBaHue y 00yJaroumxcs MNpeAcTaBIeHUI 0 Hay4YHOUM KapTHHE MUpa — Ba)XXHOTO pecypca
HAYYHO-TEXHHUYECKOT'0 IpOorpecca, 03HaKOMJIEHHE 00yJaromuxcst ¢ GU3NIECKUMHU U aCTPOHOMUYECKUMHU
SABJICHUAMHA, OCHOBHBIMH IIPpUHOUIIAMUA pa60T1,1 MEXAaHU3MOB, BBICOKOTCXHOJIIOI'MYHBIX yCTpOﬁCTB n
npuOOPOB, Pa3BUTHE KOMIIETEHIIUH B PEIIEHUN MHKEHEPHO-TEXHUUECKUX U HAYYHO-UCCIIE0BATENbCKUX
3ajad.

I'naBHBIMM 3aga4yaMu peajM3auuu PU3NKHU

® pa3BUTHE Yy OOydaroluXcs MPEACTABICHUI O CTPOSHHH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAaHUS U
JBUKECHHSI MATEPUHU, OCBOEHUE 00YUAIOIUMUCS OOIINX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOIHBIX SBICHUH,
CO3JIaHWe  YCJIOBHHA i1 (OPMUPOBAHUS  WHTCIUICKTYalbHBIX,  TBOPYECKHX,  TPaKIAHCKHX,
KOMMYHHKAITMOHHBIX, THPOPMAITMOHHBIX KOMITETCHIIHIA;

* OBJIQJICHHE HAYYHBIMH METOJAMH PEIICHHs Pa3UYHBIX TEOPETUYECKUX M TMPAKTUYECKUX 3a/1ad,
YMEHUSMH (OPMYITHPOBATh THUIIOTE3bl, KOHCTPYHPOBATh, IPOBOJUTH OSKCIIEPHUMEHTHI, OICHHBATH U
aHAIIM3UPOBATH IMOTYYCHHBIE PE3YNIbTAThI, COTIOCTABIIATH UX C OOBEKTUBHBIMU PEATUSIMU JKU3HH,

« (QopmupoBaHue y 00yJarIUXCs YMEHHI 0€3011acHO UCTIOIb30BaTh JabopaTopHoe 000pyIOBaHUE,
MPOBOANTHh ©CTECTBEHHO-HAYYHBIC HCCIIEIOBAHUS M OKCICPUMEHTHI, AHAIU3UPOBATH IOJYYCHHBIC
pe3yabTAThI, IPEACTABISTh U HAYYHO apTryMEHTHPOBAThH MOJyYCHHBIC BBIBOIBI;

« (¢dopMHpOBaHKHE y OOYYAIOIIMXCS HAYYHOTO MHPOBO33PEHUS, OCBOCHHUs OOIIEHAYYHBIX METOOB
(HaOmofieHre, W3MEpEHUe, HKCIEPUMEHT, MOJICIIMPOBAHKE), OCBOCHHUS MPAKTUYECKOTO NPUMEHEHUS
HAyYHBIX 3HAHUW (U3UKK B KU3HU, (DOPMUpOBAHHME MEXKIPEAMETHBIX CBsI3€d C TpeaMeTaMH, Kak



MaTeMaTHKa, HHpopMaTHKa, XUMUsl, OUOJIOTHS, Teorpadusi, YKOJIOTHS, JINTEpATypa U Ap.

ILmannpyeMsble pe3ybTaTbl 0CBOCHUS PUIHKH

Buvinycknuk nayuumcs:

coOmogaTh TpaBuia OE30MAaCHOCTH M OXpaHbl Tpyna mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM
000pyIOBaHUEM;

MOHUMATh CMBICI OCHOBHBIX (PH3MUECKUX TEPMHUHOB: (U3NYECKOE TENO, (PU3HUecKoe sBICHUE, (pu3mueckas
BEJIMYMHA, CIUHUIIBI H3MEPEHUS;

pacmo3HaBaTh NPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJOB; aHAIM3HPOBATH
OTJEIIbHBIC ITAIlbl IPOBEICHUS UCCIICIOBAHHA M HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUHA U OTIBITOB;
CTaBUTH OTBITHI TI0 UCCICIOBAHUIO (PU3NUCCKUX SBICHHUMA WM PU3NICCKUX CBOMCTB Tell 0€3 MCIOIh30BaAHUS
MPSAMBIX W3MEPEHHM;, TIPH 3TOM (HOpMyIUpoBaTh MpobieMy (3amady) ydeOHOro IKCIEpUMEHTa; coOupaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BAHHSI; IPOBOIUTH OIBIT ¥ (YOPMYTHUPOBATH BBIBOIBL;

MOHUMATh POJIb IKCIIEPUMEHTA B TIOJTYYCHUU HAyYHOU WH(OPMAIINH;

MPOBOANTH TMPSIMbIE HW3MEPEHHUS (PU3NYCCKUX BEIUYHMH: BpPEMs, pPACCTOSHHE, Macca Tena, OO0BEM,
CHJIa,TeMIIepaTypa, aTMocepHOe MaBJIeHHE, BIAKHOCTh BO3yXa, HANpsHKEHHE, CHJA TOKA, PaIUAIlOHHBIA (QOH (C
WCIIONb30BAaHUEM JIO3UMETPA); MPH 3TOM BBIOMPATH ONTHMAIBHBIN CIOCO0 M3MEpPEHMS M UCIOJIh30BAaTh MPOCTEUIIIHE
MCTO/JbI OLICHKH! MOIrpE€IIHOCTEN U3MCPCHU U,
MIPOBOJIUTH MCCIICJIOBAHUE 3aBUCUMOCTEH (PU3NUYCCKUX BEIMUMH C HCIIOJIL30BAaHUEM TPSMBIX U3MEPEHHUIA: MTPH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThI IOJYYCHHOH 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIC TA0JIHII ¥ IpaMKOB, JIeIaTh BHIBOJIBI [10 PE3YJIbTaTaM HCCIICIOBAHNUS;
MIPOBOJNTh KOCBEHHBIE W3MEPCHHS] (PU3UYCCKUX BEIUYHMH: IPU BBINOJHCHUNM W3MEPEHHUH COoOMpaTh
IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEIysl NPEIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYCHUE BEIIMYMHBI U
aHAIM3UPOBATH IMOTYICHHBIE PE3YJIbTAThI C YUETOM 33JaHHOW TOYHOCTH U3MEPEHUN;
AHAJIM3UPOBATh CUTYAllMHU TPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBJICHUE U3yYCHHBIX
(bU3HYECKUX SIBIICHUN WJIA 3aKOHOMEPHOCTEH U TPUMEHSTh UMEIONIUECS 3HAHUS JIJIS KX OOBSCHEHHUS;
MOHUMATh MPUHIMIBI AEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBHS MX O€30MacCHOTO
WCIIOJIb30BaHUS B TTIOBCETHEBHOM KHU3HU;
MCIIOJIb30BATh TP BBITOJIHEHUH YICOHBIX 33]1a4 HAyYHO—TIOMYJISIPHYIO JINTEPATYPY O (PU3UIECKHUX SBICHUSIX,
CIIPaBOYHBIC MaTepPUAIIBI, peCypchl IHTEepHET.
BuinyckHuk noayuum 603mo0x4cHOCHb HAYUUMBCA:
0CO3HABAMb  YEHHOCMb HAVYHBIX UCCIe008AHULL, POIb QUUKU 6 pACWUPEHUU NPedCmAagieHull 00
OKpYdHcaloujem mupeu eé 8Kuao 8 Yayuulenue Kauecmsea HCusHu,
UCNONL306AMb NPUEMBL NOCMPOEHUSL (PUUUECKUX MOOeNel, NOUCKA U DOPMYIUPOBKU OOKAZAMENbCIE
BLIOGUHYMbBIX 2UNOME3 U MEOPEMUYECKUX 8bl860008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (haKmos;
CPABHUBAMb MOYHOCMb USMEPEHUSl (DUBUYECKUX BCIUYUH NO BEIUYUHE UX OMHOCUMETbHOU NOSPEeUtHOCmU
npu nposedeHUU NPSAMbIX USMEPEHULL; CAMOCMOSMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCTIe008aAHUs
@uzuueckux 8enUdUH ¢ UCNONL30BAHUEM PA3IUYHBIX CNOCOO08 UMEPEHUs PU3UYECKUX BeNUYUH, 8blOUPAMb
cpeocmea usmMepeHust ¢ y4yemom HeoOX00UMOU MOYHOCMU U3MepeHull, 0O00CHO8bl8AMb 6blOOP Cnocoba
UMepeHusl, aoeK8amHo20 HNOCMABIeHHOU 3adaye, NPOBOOUMb OYEHKY OO0CMOBEPHOCMU NOJLYUEHHBIX
pe3yibmamos;
BOCNPUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOEPIHCANUS 8 HAYYHO-NONYIAPHOU qumepamype u cpeocmeax
Maccosoll uHgopmayuu, KpUmu4ecku OYeHusams noAy4eHHY0 UHGOPMAYUIo, aAHAIUUpys eé cooepicanue u
OanHvle 00 ucCmoyHuKe uHgopmayuu,
€030a6amvb cOOCMBEHHbIE NUCLMEHHbLE U YCIHblEe COOOUEHUsL O PUBUYECKUX ABTEHUAX HA OCHOBE HECKONbKUX
UCMOYHUKO8 UHOpMAayuy, Conpogo’cOams GblCMYNIeHUue npe3enmayuel, YYumvléds O0coOeHHOCmU
ayoumopuu c8epCmuuKos.

Mexanu4yeckue siBJICHUS
Boinycknuk nayuumcs:
pacro3HaBaTh MEXaHUYECKUE SIBICHUS  OOBSCHITH HA OCHOBE MMEIOIINXCSl 3HAHHMI OCHOBHBIE CBOMCTBA WIIH
yCIOBHS TPOTEKAHUS OTUX SIBICHUN: paBHOMEPHOE W HEPABHOMEPHOE [IBIDKEHUE, PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, OTHOCHUTEIFHOCTh MEXAaHHUYECKOTO JBW)KECHHS, CBOOOIHOE
MajicHUe TeJ, PaBHOMEPHOE IBM)KCHHE IO OKPY)KHOCTH, HWHEPIMsS, B3aMMOJCHCTBHE TEl, PEaKTHBHOE
IBIDKEHHUE, Tepeqada AaBIICHHUs TBEPABIMH TENaMH, >KHIKOCTAMH W Ta3aMH, arMoc(epHOe IaBlICHHE,
IUIABaHWE TeJ, PABHOBECHE TBEPIBIX TeJl, MMEIOIIUX 3aKPEIUICHHYI0 OCh BpAIEHUs, KOJIeOATembHOEe
JBIKEHUE, PE30HAHC, BOJIHOBOE JIBHKEHUE (3BYK);



* OMUCHIBATH M3yYCHHBIC CBOMCTBA TNl U MEXaHUYECKHE SIBIICHUS, UCMONB3Ys (DU3UUECKHE BEIUYUHBI: MYTh,
nepeMenieHne, CKOpocTh, YCKOpeHUe, nepuoi oOpalleHusi, Macca Tela, MJIOTHOCTh BEIECTBa, cuia (cuiia
TSDKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHUs), JaBJICHUE, UMITYJIbC Tela, KHHETHUECKasl YHEPTrHsl, MOTCHIIUATbHAS
SHEprusi, MexaHudeckas pabora, MexaHuueckas MomHocTh, KIIJI mnpu coBepmienun paboTbl C
WCIOJIb30BAHUEM IPOCTOTO0 MEXaHWU3Ma, CHJIa TPCHHsI, aMIUTUTY/A, MEePUOoJl U 4acToTa KoyieOaHWi, IIruHA
BOJIHBI M CKOPOCTh €€ pacHpOCTpaHEHUs; NpU OMHCAHWW NPAaBUIBLHO TPAKTOBAaTh (DU3MUECKUHA CMBICI
UCIIOJIb3YEMBIX BEJIIMYUH, UX O0O3HAUCHUS M CIUHUIBI W3MEPEHHS, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO PU3NYECKYIO BEJIMUMHY C IPYTUMHU BEIMYMHAMHU, BEIYUCIATH 3HAaUeHHUE (PU3UYECKON BEIMYMHBL;

* aHAJIM3MPOBATH CBOMCTBA TEJ, MEXaHMUECKUE SBJICHUS M MPOIECCHI, UCIONb3Ys (PU3NYECKHE 3aKOHBI: 3aKOH
COXPAHEHUS DHHEPrHMM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLUI CYNEPIO3ULUU CHUI (HAXOXKACHUE
paBHopelcTBytomei cuibl), I, 1T u 111 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHUS UMITyJIbca, 3aKOH I 'yka, 3aKoH
[Tackaisi, 3akoH ApXuMesa; Py TOM pa3indarh CIOBECHYIO (POPMYTUPOBKY 3aKOHA M €r0 MaTEMAaTUYECKOE
BBIp@XEHHE;pa3inyaTh OCHOBHBIC MpPHU3HAKW M3YYEHHBIX (U3MUECKUX MOJeNel: MarephalibHas TOYKa,
MHEepLHaIbHas CUCTEMA OTCUETA;

* pemiaTth 3a/1a4M, UCIONIb3Ys (PU3NYEeCcKUe 3aKOHBI (3aKOH COXPaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTECHUS,
npuHumn cynepnozuuuu cui, |, 11 u 11l 3akonsl HeloToHa, 3aK0H coXpaHEeHHs] UMITYJIbCa, 3aKOH ['yKa, 3aKOH
[lackans, 3akoH Apxumena) U (GOpMyIbl, CBs3bIBatOIIME (U3MUYECKUE BEIUYUHBI (TYyTh, CKOPOCTb,
YCKOpEHHUE, Macca Tella, IUIOTHOCTh BEIIECTBA, CHJIA, JABJIEHUE, UMITYJIbC Tela, KMHETHYEeCKas SHEeprus,
MOTEHIIMAJIbHAS JHEPrus, MexaHudeckas pabora, mexaHudeckas MomHOcTb, KIIJ[ mpocTtoro mexanusma,
CHJIa TPEHUS CKOJBKEHUS, KOOPPHUIMEHT TPEHUS, aMILTUTY/Ia, IEPHO U 4acToTa KojeOaHuil, JITMHA BOJHBI
U CKOPOCTh €€ pacmpOoCTpaHEHHs): Ha OCHOBE aHaju3a YCJOBHs 3a/ayd 3alUChIBaTh KPAaTKOE YCIOBHE,
BBIJICNATH (PU3NYECKHE BEIIMYMHBI, 3aKOHBI U ()OPMYITBI, HEOOXOAMMEIE IS €€ pelIeHus], TPOBOJINUTH PACUEThI
Y OLICHUBAThH PEAbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3HMUECKON BEIHUNHBI.

BoinycKkHUK noayuum 603MoiCHOCHb HAYUUMbCA:

* UCNONIBL308AMb 3HAHUSL O MEXAHUYECKUX SBILEHUAX 8 NOBCEOHEBGHOU JHCU3HU OISl 0becneyeHuss Oe30nacHoCmu
npu obpawjeHuu ¢ npubopamu U MexHUYeCKUMU YCMpoUucmeamu, 01 COXPAHeHUus: 300p08bs U COON00eHUs
HOpM  9KOJIO2UYeCKO20 NOBeOeHUsi 6 OKpydcarwel cpede, Npusooums npumepvl NPaAKMuYecKoo
UCNONb306AHUSL  (PUBUYECKUX 3HAHULL O MEXAHUYECKUX SGNeHUAX U (QuU3U4ecKux 3aKOHAX; NpuMepbl
UCNONL306AHUSL  B0300HOGIAEMBIX UCMOYHUKOG DHEPIUU, IKOIOSUHECKUX NOCIeOCMBUll UCCIe008aHUs
KOCMUYECKO20 NPOCMPAHCMEA,

s paziu¥amv  2pAHUYbL  NPUMEHUMOCMU — (DU3UYECKUX  3AKOHO8, NOHUMAMb  6CeoOwull  Xapakmep

@dyHOaAMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOol dHepeuu, 3aKOH COXPAHeHUsl UMNYIbCd,

3aKOH BCEMUPHO20 MSACOMEHUsL) U OCPAHUYEHHOCMb UCNONb308AHUSI YACMHBIX 3aKOHO8 (3akoHn [yka,

Apxumeda u op.);

Haxooums adeK8ammyo NpediodceHHOU 3a0ade Guzuieckyo mooeis, pazpeuams npooiemy KaKk Ha 0CHO8e

UMEIOWUXCS 3HAHUUL NO MeXAHUKe C UCNONb308AHUEM MAMeMAmu4ecKkoeo annapama, maxk u npu nomouu

Memooo8 OUeHKU.

TennoBble siBJIeHUS
Boinycknuk nayuumcs:
pacro3HaBaTh TEIUIOBBIC SBJICHHS W OOBSCHATH Ha 0a3e WMEIONMXCS 3HAHUN OCHOBHBIE CBOWMCTBA WM
yCIOBUSI TIPOTEKaHUs ITUX sBJICHM: Muddy3us, n3MeHeHue 00bEMa TN MPH HArpeBaHUU (OXJIAXKICHUH),
OoJpIIasi CKUMAEMOCTh Ta30B, Majlasg CKUMAEMOCTh KXHUIKOCTEH W TBEPABIX TEJ; TEIUIOBOE pPaBHOBECHE,
UCHapeHue, KOHJCHCAllNs, MJIaBICHUe, KPUCTAJUIN3AIHs, KUIIEHHE, BIAYKHOCTh BO3/IyXa, Pa3INYHbIE CIIOCOOBI
TerTonepeiadu (TEeTIONPOBOIHOCTh, KOHBEKIINS, U3TyUYECHHUE), arperaTHhIE COCTOSHUS BEIIIECTBA, MTOTJIONIEHNE
SHEPruM NPU UCHAPEHUU KUJIKOCTH M BBIJEIEHUE €€ MPU KOHJEHCAIMU Iapa, 3aBUCUMOCTb TEMIIEPATYPhI
KHUIICHUS OT JJaBJICHUSI;
OIHCHIBATh M3YYCHHBIE CBOIMCTBA TENl M TETIOBBIC SIBJICHUS, HUCIIONB3Yysl PU3NUECKHE BETUYHHBI: KOJTMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEpPrus, TeMIleparypa, YAelbHas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTa
IUTABJICHUS, yJENbHAs TEIJIOTa MapooOpa3oBaHUsl, yIelbHAs TEIJIOTAa CrOpaHUsl TOIUTMBA, KOIPPHUIHECHT
MOJIC3HOTO JICHCTBUSL TEIUIOBOTO JBUTATEINS; MPU OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICT
WCIOJIb3YEMBIX BEIMYWH, WX OO03HAYCHHUS U CIUHUIIBI U3MEPEHHS, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BETMYUHY C IPYTUMH BETMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3HMUESCKON BEITMYHUHBIL;
* QHAJM3UPOBATh CBOMCTBA TEJI, TEIUIOBBIE SIBJICHUS U MPOLIECCHI, UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS O CTPOCHUH BEIIECTBA M 3aKOH COXPAHEHUS SHEPTUH,
* pa3nU4aTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (DU3MUECKUX MOJENeN CTPOSHUS Ta30B, )KHUIKOCTEH U TBEPIBIX
TEN;



MPUBOAUTH IPUMEPHI TPAKTHYECKOTO NCTIOIH30BAHUS (PU3NUECKUX 3HAHUHN O TEIUIOBBIX SIBJICHUAX;

pelaTh 3a7auy, UCIOJIb3ys 3aKOH COXPAHEHUS SHEPTUU B TEIJIOBBIX Npoleccax U (popMyIibl, CBA3BIBAIOIINE
¢u3nveckre BEIUYUHBI (KOJTUYECTBO TEIUIOTHI, TEMIIEPaTypa, yAeIbHas TEIIOEMKOCTh BEIIECTBA, yeIbHas
TEIUIOTa IUIABJIEHMsI, YyJAelbHas TEIUIOTa MapooOpa3oBaHMs, YyA€lbHAas TEIUIOTa CropaHus TOIUIUBA,
KOX(PHUIMEHT MOJIE3HOTO JACHCTBHS TEIJIOBOTO JIBUTATEIIS): HA OCHOBE aHAJIM3a YCIOBUSA 33/1a4M 3aITUCHIBATh
KpaTKOoe YCJIOBUE, BbIIEIATh (PU3NUYECKHE BEIUUYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIs €€ PEeLIeHHUs,
MIPOBOJIUTH PACUYEThl U OLIEHUBATh PEATbHOCTH IMOyYE€HHOT'0 3HAYCHUS (PU3UUECKON BETHUUHBI.

BoinycKHuk noiayuum 603MOMCHOCHb HAYYUMBCAUCHOIb308AMb 3HAHUA O MENI06bIX ABTNEHUAX 8
N06CEOHEBHOIl HCUZHU ON1A1 0Decneuenus 0e30nacHoCmu npu 00PAwLeHUN ¢ NPUOOPamMu U MEXHUYECKUMU
ycmpoiicmeamu, 011 COXPaAHEHUs 300P06bs U COOII0OEHUA HOPM IKOJI02UUECKO20 NOBEOeHUS 8
OKpyHcaroweil cpeoe; npugoOUms npUMepPsbl IKOJI02UHECKUX NOCIeOCMEUIL padomul 0euzamereil
6HYMPEHHE20 C2OPAHUS, MEN0GbIX U 2UOPOIIEKMPOCMAHYUTL;
paziuams  2paHuybl  NPUMEHUMOCMU  (DU3UYECKUX  3AKOHO8, NOHUMAMb  6Ce0Owull  Xapaxkmep
dynoamenmanvHvix QusuLecKUX 3aKOHO8 (3AKOH COXPAHEHUsl SHepeuu 6 MeNI08blX Npoyeccax) u
02PAHUYEHHOCMb UCNOb308AHUSL YACTHBIX 3AKOHO8;
Haxooums adek8ammyo NpeodylodCeHHoll 3a0aie Gu3uiecKyo Mooeisb, paspeuams npooiemy KaKk Ha OCHO8e
UMEIOWUXCSl SHAHUL O MENN08bIX SGNEHUAX C UCNONb308AHUEM MAMEMAmuiecko20 annapama, maxk u npu
NOMOWU MEMOO08 OYEHKU.

DJiIeKTpUYecKre 1 MATHUTHbBIE SIBJICHHUS
Buvinycknuk nayuumcesn:
pacro3HaBaTh JICKTPOMATHUTHEIC SIBJICHUS U OOBSCHATH HA OCHOBE UMEIONINXCS 3HAHUN OCHOBHBIC CBOHCTBA
WM YCJIOBUS MPOTEKAHUS ITHUX SIBJICHUMN: DJIEKTPU3ALIUsS Tell, B3aUMOJICHCTBUE 3apSIOB, FIEKTPUUECKUN TOK
U ero JeHCTBHUS (TEIUIOBOE, XMMHYECKOE, MAarHWTHOE), B3aWMOJCHCTBHEC MAarHWUTOB, JJICKTPOMAarHHUTHAs
WHIYKIHS, JEHCTBHE MAarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM M Ha JABIXKYIILYIOCS 3apsSKEHHYIO YacTHUILY,
JCHCTBUE SJICKTPUYSCKOTO TOJS HAa 3apsDKCHHYIO YacTHILY, SJICKTPOMArHHTHBIC BOJHBI, MPSMOJMHEHHOE
pacmipocTpaHeHHE CBEeTa, OTPaKEHUE U TIPEJIOMIICHHE CBETa, JUCIIEPCHs CBETA;
COCTaBJISITh CXEMBI DJIEKTPUICCKUX IICTICH ¢ IMOCIIeIOBATEILHBIM M MApaJLICIHbHBIM COCTMHEHUEM 3JIEMEHTOB,
pasnuyas yCIOBHBIE O0O3HAYEHUS DJIEMEHTOB DJJIEKTPHUUECKUX Ienedl (MCTOYHUK TOKa, KIIH0Y, PEe3UCTOp,
peocrar, TaMIoYka, aMIepMeTp, BOJILTMETP);
UCIONIb30BaTh ONTHUYECKHWE CXEMbI AJI MOCTPOCHHsS H300pakeHHWW B IJIOCKOM 3epKalie M coOuparolien
JIMH3E;
OTMKCHIBATh M3yYEHHBbIC CBOMCTBA TEN U AJNEKTPOMATHUTHBIC SBIEHUS, UCIONB3Yys (hM3UUECKHE BEIMYMHBI:
AIIEKTPUUECKUI 3apsij, CHJIa TOKA, MIEKTPHUECKOE HANPSHKEHUE, dJEKTPUIECKOE COMPOTHUBIICHHE, YISIbHOES
COIMPOTHUBIICHHE BEIIECTBA, paboTa DSIEKTPHUYECKOro TOJs, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSIHHE U
OIITHYECKAs CHJIA JIMH3BI, CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, JIUTMHA BOJHBI M YACTOTA CBETA; MIPU OTIMCAHUN
BEPHO TPAKTOBaTh (PU3MUECKUII CMBICT HCIOIB3YEMbIX BEIHYMH, UX OOO03HAYCHHS W €IUHUIIBI U3MEPEHUS,;
HaXOJIUTh (POPMYJIBI, CBA3BIBAIOIIUE TAHHYIO (PU3NICCKYIO BETHUNHY C APYTUMHU BEJTMYNHAMU;
aHAIIM3UPOBATh CBOMCTBA TeJN, DJIEKTPOMArHUTHBIE SIBICHUS U TPOIECCHI, UCTONB3YS (PU3NYECKUE 3aKOHBI:
3aKOH CO XpaHEHHS JJIEKTPUYECKOTO 3apsia, 3akoH Oma i ydactka nenw, 3akoH JDxkoymns—JleHna, 3akoH
MPSIMOJIMHEHHOTO PAaCIpPOCTPAHEHUS CBETA, 3aKOH OTPAKECHHsI CBETA, 3aKOH MPEJIOMJICHHS CBETA; MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKEHHE;
MIPUBOJIUTH PUMEPHI MPAKTHUECKOTO UCTIONB30BaHUS (PU3UUYECKUX 3HAHHMA O DIIEKTPOMATHUTHBIX SBICHUSX;
periaTh 3a/1a4u, UCTIONb3Yys (Pu3nuecKue 3aK0HbI (3akoH OMa JiJ1s1 ydacTKa 1en#, 3akoH Jxoyns—JIenna, 3akox
MPSIMOJIMHEHHOTO PacTpOCTPaHEHHSI CBETA, 3aKOH OTPaKSHHsI CBETa, 3aKOH MPEIOMIICHHUS CBETa) U OPMYIIBL,
CBs3BIBAIONIME (DM3MUCCKHE BEIUYHMHBI (CHJIa TOKA, OJJIEKTPUYECKOE HAIMPsDKEHHE, JIIEKTPUYECKOE
COINPOTUBIICHUE, YAEIHHOE COMPOTHUBICHUE BEIIECTBA, paboTa SJIEKTPUUECKOTO MO, MOIIHOCTh TOKa,
(OKyCHOE pacCcTOSTHUE W ONTHYEeCKas CHJIa JIMH3BI, CKOPOCTHh JJIGKTPOMATrHUTHBIX BOJIH, JIUTMHA BOJIHBI U
gacToTa cBeTa, (GopMyIbl pacueTa MEeKTPUIECKOTO COMPOTUBIICHUS MPHU MOCTIEI0BATEIHHOM U TTapauIeTbHOM
COEIMHEHUH MPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 33/J1a4 3allMChIBaTh KPATKOE YCIIOBUE, BBIIEIAThH
¢du3nuecKkue BETUYWHBI, 3aKOHBI U (OpMyNbI, HEOOXOAWMBIE Ml €€ pelIeHHs, TMPOBOJUTH PacUeThl U
OLIGHHUBATh PEAIbHOCTD MOJIYUEHHOT0 3HAYeHUS (PU3NUECKON BETUUHHBI.

BoinycKHuK noayuum 603MOMCHOCHMb HAYYUMbCA:

UCNONbL306AMb  3HAHUSL 00 2NEKMPOMASHUMHBIX AGNEHUAX 6 NOBCEOHEBHOU JHCU3HU Oas 0becneyeHus:
bezonacnocmu npu oopaweHuu ¢ nPUOOPAMU U MEeXHUYeCKUMU YCmpoUucmeamu, 0l COXpAHeHUs 300P08bsl U
COONIOO0EHUsL HOPM IKOJIO2UYECKO20 NOBeOeHUsl 6 OKpydcalouell cpede;, NpugoOOUMb NpumMepvl GIUAHUA



INEKMPOMASHUMHBIX USTYYEHUU HA HCUBbLE OP2AHUZ MBI,

* paziuuames  2paMuybl  NPUMEHUMOCMU  QU3UYeCKUX  3AKOHO8, NOHUMAMb  6ceobwull  xapakmep
@dyHOaMeHMAaNbHbIX  3AKOHO8  (3AKOH — COXPAMEHUs.  JJeKMPU4YecKko2o 3apsaoa) U — 0SpAHUYEHHOCHb
UCNONIL3068AHUS YACMHBIX 3aKOHO8 (3akon Oma 011 yuacmka yenu, 3akon [coyna—/lenya u op.);

UCNONBL306AMb NPUEMBL NOCMPOEHUs (DUUYLECKUX MOoOenel, NOUCKA U DOpMYIUPOBKU OO0KA3ZAMENbCNE

BLIOBUHYMBIX — 2UNOMeE3 U  MeopPemudeckux 6bl80008 HA  OCHOBE IMRUPUYECKU  VCMAHOBIEHHBIX

hakmos,; Haxooumsv a0eK8aAmHy0 NPeOI0NCEHHOU 3a0aye GU3UYECKYI0 MOOeb, pa3peuams npooaemy KaKk Ha

OCHOBE UMEIOWUXCS 3HAHUU 00 21eKMPOMASHUMHBIX ABNEHUAX C UCHONb30BAHUEM MAMeMamuiecKo2o

annapama, max u npu NOMOWU Memoo08 OYeHKU.

KBaHTOBBIC SIBJICHUS

Buvinycknuk nayuumcesn:

pacrno3HaBaTh KBAHTOBBIC SBJICHHS U OOBSICHATH HA OCHOBE MMEIONINXCS 3HAHUI OCHOBHBIC CBOWCTBA WIIH

YCIIOBUSI TMPOTEKAHUS OSTUX SIBICHUN: €CTECTBEHHAs M HCKYCCTBEHHas paJMOAaKTUBHOCTb, O-, - U Y-

W3ITy4eHUs, BOSHUKHOBEHHE TMHEHYATOTO CIIEKTPa U3ITYICHHS aTOMA;

ONKCHIBATh HM3yUYEHHBbIE KBAHTOBBIC SBJICHUS, HCHONB3YS (U3MUECKHE BEIMYHHBI: MAacCOBOE YHCIIO,

3apsA0BOE YHCJIO, TIEPUOJ TMoJypachazna, SHeprus (OTOHOB; MPH ONHUCAHWU TPABWIBHO TPAKTOBATH

(bu3nUecKnuil CMBICT UCTIONB3YEMBIX BEIMUUH, UX 0003HAYEHUS U €AMHULIBI U3MEPEHUS; HAXOIUTh (HOPMYIIBI,

CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BEIIMYMHY C APYTUMHU BEIIMUYNHAME, BEIUUCISITH 3HAYCHUE (DPU3HUSCKOMN

BEJIMYMHBI;

* AHAJTM3WUPOBATh KBAHTOBBIC SIBJICHUS, WCIONB3YyS (U3MUYECKHUE 3aKOHBI M IOCTYJATHI: 3aKOH COXPaHCHUS
SHEPrUH, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsja, 3aKOH COXpPaHEHHWsT MacCOBOIO  YHCIA,
3aKOHOMEPHOCTH H3JIYYCHHS W TIOTJIONICHUS CBETa AaroOMOM, IIPH O3TOM pa3ndarh  CJIOBECHYIO
(bOpMyIHMPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BBIPAXKECHHE,

* pa3nU4YaTh OCHOBHBIC MPU3HAKH IUTAHETAPHOW MOJICITH aTOMa, HYKJIOHHON MOJICITH aTOMHOTO SIIpa;

* MPUBOJAUTH MIPUMEPHI MPOSIBICHUS B IPUPOJIE U MPAKTHUECKOTO UCIOIB30BaHUS PAIMOAKTUBHOCTH, SIIEPHBIX

1 TEPMO- SJICPHBIX PEAKITUH, CIIEKTPATBHOTO aHAJIH3A.

BoinycKHUK noayuum 603MOMCHOCHb HAYUUMBCA:

* UCNONIL308aMb NOJYYEHHbIE 3HAHUS 8 NOBCEOHEGHOU JHCUZHU NPU 0OPAUEHUU C NPUOOPAMU U TMEXHUYECKUMU
YCMpoUucmeamu (Cyemuyux UOHUSUPYIOWUX Yacmuy, 003umMemp), Ol COXPAHEeHUs 300P08bsl U COONI0O0EHUs
HOPM 9KOJI02UYECK020 NOBEOCHUS 8 OKpYdcalouell cpeoe;

* COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX A0ep ¢ 0eDeKmoM Maccyl,

* NIPUBOOUMb NPUMEPHL GNIUSHUSA PAOUOAKMUBHBIX UZIYUEHUN HA JCUBbLE OPSAHUMbL, NOHUMAMb NPUHYUN
oeticmausi 003UMempa U pasiudams YCio8us €20 UCNONb308AHUSL,

* NOHUMAMb IKOAO2UUECKUe NPOOIeMbl, BOZHUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX INEKMPOCMAHYUL, U

nymu peweHus: Smux npooiem, nepcneKmuesbl UCNONb308AHUSL YAPABIAEMO20 MePMOSOEPHO20 CUHMESA.

JJIeMeHTbl ACTPOHOMUH

Boinycknuk nayuumcs:

yKa3bIBaTh Ha3BaHUs Tu1aHeT COIHEYHOW CUCTEMBI; pa3inyaTh OCHOBHBIC IPU3HAKU CYTOYHOTO BpPAICHHS

3Be3IHOTO HeOa, aBrkeHus JIyHbl, COTHIIA ¥ TTTAaHET OTHOCHTEIILHO 3BE3]I;

MOHUMATh Pa3INUUs MEXKIY TEIUOIEHTPUYECKON U TEOIEHTPUUECKON cUCTeMaMi MUpA.

Boinycknuk noayuum 603MO0MCHOCHb HAYYUMBCA:

* YKa3vleamov oduue CeoUCmaa U paziudus niaHem 3eMHOU 2pYnnbvl U NIAHem-2Ueaumos,; Maiblx mej
Conneunoti cucmemvl u OOILUWIUX NAAHEM,

* PAsnuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memMnepamypa), COOmMHOCUMb YBem 36e30bl C
eé memnepamypou,
pasnuuame 2unomesul 0 npoucxodicoenuu ConHeuHou cucmemsl.

[Iporpammoii oTBoUTCS HA M3ydeHue Gu3ukn 238 4acoB, KOTOPBIC pacHpeiesieHbI MO KJlaccaM CIAEAYIOIINM
obpa3zom:
8 xiracc — 68 gacos, 2 yaca B HEJEIIO;
9 xiracc — 68 gacos, 2 yaca B HEJEIIO;
10 kmacc - 102 gaca, 3 yaca B HEACIO.

IIpenycMOTpeHBI CIeMyIONTie BUABI KOHTPOJIS: YCTHBIN OMPOC, CAMOKOHTPOJIh, CAMOCTOSITENIbHAS padoTa,

KOHTpOJIbHAs paboTa, 1abopaTopHas padora
dopma TPOMEKYTOUHOU ATTECTALUU: TECT



[TpakTuyeckue paboThI

7 Kiacc 13
& Kacc 15
9 knacc 6

TexHo0rMH, UCTIOJIB3yeMble B 00yUEeHUM

e UHOOPMALIMOHHO  —  KOMMYHHKATHBHBICE  TeXHOJOrHH  ((pOpMUpOBAHHWE  COBPEMEHHOMU
WH()OPMALIMOHHON KYJIBTYPBl YYaIIUXCs, CHOCOOHOCTH 3((EKTHBHO HCIOIB30BATh HMEIONIUECS B HX
pacrnopsbkeHUH HH(OpPMAlMOHHBIE PEecypchl M TEXHOJIOTMU B OBITOBOM M MpoQecCHOHANbHON 001acTIx
KUBHECATCIIBHOCTH. );

® TEXHOJOTHS JIMYHOCTHO-OPHEHTUPOBAHHOTO 00ydYeHHUs (MaKCHMalbHOE Pa3BUTHE WHIUBUIYAITBHBIX
MO3HABATENbHBIX CIIOCOOHOCTEH peOeHKa Ha OCHOBE UCIOJIb30BAaHUS HUMEIOUIErocsl y HEro OmbITa
KHU3HEICSATSIbHOCTH. );

e 3/10poBbecOeperamIue TeXHOJNOTHH (cOepekeHue 370pPOBbsl ydYalIuXcs OT HeOIarompHsITHBIX
(dakTopoB 00pazoBaTEIBHON Cpelbl, OOCCIICUeHUE IIKOJILHUKY BO3MOXKHOCTH COXPAHCHHUS 3I0POBBS B
nepuos; oOydeHHs B WIKOJIE, CIOCOOCTBOBAHME BOCIHUTAHUIO Yy YYAIIUXCS KYJIBTYpbl 3I0POBBA.
(dbopMHpOBaHHE y MIKOJBHUKOB HE0OXomuMbIX YVY]J[ mo 3m0poBomMy o00pa3y JXKM3HM W HCIOJIh30BAaHUE
MOJIyYE€HHBIX 3HaHUN B IOBCETHEBHOM JKU3HH. )



