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ITIOACHUTEJIbBHASA 3AIINCKA

Pabouasi mporpamma 1o yueOGHOMy mipeameTy «®usrka» pa3paboTaHa B
COOTBETCTBUU C HODMAaTUBHBIMM aKTaMHU:

- depgepanbHbii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuU B
Poccuiickon @efepaiumn»;

- ®epnepanbHbId 3aK0HA OT 24.09.2022 Ne 371-®3 "O BHeceHHWH U3MEHEHU! B
denepanbHbIi 3akoH "O6 obpa3zoBanuu B Poccuiickoit @espeparun’” U cTaTthio 1
deneparbHoro  3akoHa "O6 ob6s3aTenbHBIX TpeboBaHuMAX B Poccuiickoit
®epeparuu’;

- denepasbHBIA FOCYZAPCTBEHHBIM 00pa3oBaTebHBINA CTaHAAPT OCHOBHOTO
obmero o6pa3oBaHus (MpuKa3 MMHHUCTEPCTBA TIPOCBeIeHUs Poccuiickoi
®epneparuu ot 31.05.2021 1. Ne287 (3apervctprupoBaH B MuHtocTe Poccuu 5 uroist
2021 r.) c moc/ieiyOIIUMH U3MeHeHUSIMU 1 [I0TI0JIHEHUSIMU;

- Ilpuka3 MuHucTepcTBa mnpocBelleHusi Poccurickor ®Pepepaiud  OT
22.03.2021 Ne 115 «O6 yTtBepxkaennH Ilopsiika opraHu3aiiid U OCYIIIeCTBIEHHS
oOpa3oBaTe/lbHOM  [IeATeJTbHOCTH II0  OCHOBHBIM  00I1je06pa3oBaTe/bHBIM
rporpaMMmamM - obpa3oBaTeslbHbIM TpPOrpaMMaM HadajabHOTro 0011lero, OCHOBHOTO
ob1miero u cpefiHero obiiero obpasoBaHus» (MprKa3 BcTymnaeT B cumy ¢ 01.09.2021
u gercteyet 10 01.09.2027);

- [lpuka3 MuHucTepcTBa 0Opa3oBaHus U HaykKu Poccuiickoii Pesepaiy OT
23.08.2017 Ne 816 «O06 yTBep)KJeHWM TIOpsiKa ITPUMEHEHHsT OpraHh3al[HsMHU,
OCYILECTB/ISIOIIMMUA 00pa30BaTe/IbHYIO [1esTe/IbHOCTb, JIeKTPOHHOTO 00yueHus,
JIACTAHLIMOHHBIX oOpa3oBaTtebHbIX TeXHOJIOTUA rpu peanu3anuu
oOpa3oBaTebHBIX ITPOTPAMM»;

- Ilpuka3 MunnpocBemenuss Poccum ot 16.11.2022 Ne 993 «O6
yTBep)KAeHUu (QezepanbHO 00pa30oBaTe/IbHOM TIPOrpaMMbl OCHOBHOT'O 00I1Iero
obpa3zoBanus» (manee @OOII, POIT OO0);

- JIOKalbHBIM HOPMATHWBHBIM akKT 00I[e0oOpa3oBaTe/ibHON OpraHu3al[id O
paboueii mporpamme (ITomoxkeHHe O pa3pabOTKe U YTBEP)KIeHHU paboumx
TIporpaMM y4eOHBIX MTpeiIMeTOB (KypCOB), GaKy/IbTaTUBHBIX U 3/IEKTUBHBIX 3aHSITUN
B MBOY COII Ne80» (mpunsito Ha megaroruueckom coBete oT 10.07.2023r.
ripotokos Ne 19, yrBepxxzeH rpukasom Ne _01-03/ 143 ot 25.08.2023r.).

[TporpamMmMa 110 (U3MKe Ha YypOBHE OCHOBHOTO o00Iiero o06pa3oBaHus
cocTaB/ieHa Ha OCHOBe TOJIO)KeHWM U TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHUSI Ha
06a30BOM ypOBHE OCHOBHOM 0Opa3oBaTe/ibHOW MPOrpaMMbl, ITPe/CTaBIeHHbIX B
®I'OC O0O0, a Takxe ¢ yuéTom ¢eepaabHON paboueil MporpaMmbl BOCITUTAHUS U
Kowntieniuu riperniofjaBaHusi yueOHoro npegmeTa «Pu3nKa».

Copep>xaHve mporpaMMmbl Mo (Gu3MKe HarpaBieHO Ha GopMHpOBaHUe
eCTeCTBeHHOHAYUHOM TIpaMOTHOCTH OOy4YaroIuXCcsi W OpraHU3alui0 H3yUYeHHs
(bU3MKM Ha [esiTeTbHOCTHOM OCHOBe. B mporpamMme 1o (u3MKe YUYUTBHIBAIOTCS
BO3MOXXHOCTH YyueOHOTo TipegMeTa B peanusaiuu TpeboBanmit ®I'OC OO0 k



TJITAHUPYEeMbIM JTMUHOCTHBIM U MeTallpe/IMeTHbIM pe3ysbTaTaM 00yueHMUs], a TaKkxKe
MeXXTpeZIMeTHbIe CBSI3M eCTeCTBeHHOHAYYHbIX YueOHbIX IMpeJMeTOB Ha YpOBHe
OCHOBHOTO 0011[eT0 00pa30BaHUsl.

[Tporpamma 1o ¢u3MKe ycTaHaBAMBaeT pacripejiesieHre yueOHOTo MaTepuasa
1o rojgamMm obOyueHus (TI0 Kjlaccam), TipejijlaraeT MPUMePHYIO TOC/IeJOBaTe/TbHOCTD
W3y4yeHUsI TeM, OCHOBaHHYIO Ha JIOTMKe pa3BUTUs TIPeMETHOr0 COJepKaHUs U
yuéTe BO3pPaCTHBIX 0COOeHHOCTeM 00yJaroIuxcsl.

[lporpamma 10 ¢u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHUs MeTOAWYeCcKOu
TIOMOILIY YYUTE/TI0 B CO3[JaHUX paboueil porpammsl 1o yueOHOMY MpeiMeTy.

dusmKa SIB/ISETCS CUCTeMOOOPA3yOIIMM [I/IsT eCTeCTBeHHOHAYUHbIX yueOHbIX
TIpeIMeTOB, TIOCKO/BbKY (hH3UuecKre 3aKOHBI JIe)KaT B OCHOBE TIPOL[eCCOB U SIBJIEHUH,
M3ydaeMbIX XUMUel, Orosioryeli, acTpoHOMUel U (pr3rueckoii reorpagueil, BHOCUT
BK/Ia/l B eCTeCTBeHHOHAyUYHYIO0 KapTUHY MHpa, MpeloCTaB/isieT Haubosee siICHbIe
oOpa3libl MpUMeHeHHs HayyHOT'0 MeTo/ja TI03HaHUsl, TO eCTh croco0a TMoay4yeHus
JIOCTOBEPHBIX 3HAHUU O MUPe.

OpHa U3 T/IaBHBIX 3a7au (u3nueckoro obpa3oBaHHsl B CTPYKType 001iero
oOpa3oBaHUsi COCTOUT B (POPMUPOBAHMU €CTECTBEHHOHAyUHOW TI'PaMOTHOCTU U
VHTepeca K Hayke Y 00yJaroIuxcsl.

W3yuyenne ¢usuku Ha 06a30BOM ypoBHe TIpeAriosiaraeT  OBJafieHUe
C/IeAYIOIMMY  KOMITETeHTHOCTSIMH, XapaKTepU3YIOIIMMU eCTeCTBeHHOHayUHYHO
IPaMOTHOCTb:

e HAy4HO OOBSICHATH SIBJIEHUS;

e OLIeHMBAaTh U MIOHUMAaTh 0COOEHHOCTU HAyYHOTO UCC/IeI0BaHMUS;

e VHTEpPNpeTHpOBaTh  JaHHble W  HCIOJb30BaTh  HayuHbIe
JloKasaTesbCTBa [IjIsl IOTyYeHUsl BbIBOZIOB.

Ilenu wu3yueHuss GU3MKKA Ha YPOBHE OCHOBHOrO 001iiero ob6pa3oBaHMs
oripesiesieHbl B KoHIeNIuM TiperofiaBaHust yueOHoro mnpeamera «®Pusnka» B
obpa3oBaTe/ibHBIX ~OpraHusanusx Poccuiickoli ®Pepepauyyd, peanu3yOLUX
OCHOBHBIe  0011je0Opa3oBaTe/ibHble TIPOTPaMMbl, VTBEP)KAEHHOW pellleHHueM
Konnernu MunucTtepcTBa rnipocBelijeHusi Poccuiickoii @efepaiiuy (MpOTOKOJ OT 3
nekabpst 2019 r. Ne [TK4BH).

Ienu usyvyenus Gpusukm:

e nmnpuobpeTeHWe WHTepeca W CTpeM/IeHUs OO0yuaroluxcs K HayuyHOMY
M3yUeHWI0 TPUPOJbl, Pa3BUTHE WX HHTE/UIEKTyalbHbIX W TBOPYECKHUX
CIIOCOOHOCTe};

e pa3sBUTHe MpeJCTaBleHUN O HAYYHOM MeTO/ie TT03HaHUsI U (OpMUPOBaHKe
MCCJ1e[J0BaTe/IbCKOT0 OTHOLLIEHUS] K OKPY>KatOIUM SIB/IEHUSIM;

« (opmMHUpOBaHKe HAyUYHOTO MUPOBO33PeHHs KaK pe3yibTaTa u3yueHHsl OCHOB
CTpOeHUsI MaTepuu U QyHAaMeHTaIbHbIX 3aKOHOB (PU3UKUY;



e (¢dopMHUpoBaHWe TpeACTaBIeHUN O pojid (U3UKUA [JJ/is1 Pa3BUTHS JPYTUX
€CTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHe TIpeJCTaBJIeHWA O  BO3MOXHBIX  cdepax  Oymyuei
npo¢eCCUOHAILHOU JleSITeTbHOCTH, CBSI3aHHOU C (DU3MKOU, MOJATOTOBKA K
nanbHelieMy o0yueHHI0 B 3TOM HallpaBJ/IeHUH.

HocTkeHre STUX LeJiel MporpaMMmbl 10 (M3MKe Ha YpPOBHE OCHOBHOTO

ob1rero obpa3oBaHus 0OecrieurMBaeTCs pellieHreM C/IeyHoIuX 3a4au:

e TmipuoOpeTeHMe 3HAaHUM O JUCKPETHOM CTDPOEHHWU BeIlecTBa, O
MeXaHUYeCKUX, TeIJIOBbIX, 3/7eKTPUUEeCKUX, MarHUTHbIX W KBAHTOBBIX
SIBJIEHUSIX;

e npuobpeTeHUe YMeHUN OINHWCHIBaTh U OOBSICHATH (hU3UUecKUe SIBIEHUS C
MCITI0/Ib30BaHHEeM TI0/TyYeHHbBIX 3HAaHUM;

e OCBOEHHWE MeTO/IOB peIleHus] TIPOCTEMINMX paCuéTHbIX 3aZay C
VCITI0/Ib30BaHUEM bu3nueckux Moziesiei, TBOPUECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a/lay;

e pa3BUTHe yMeHU Hab/OaTh MPUPOAHbIE SIBJIEHUsI Y BBITIO/HATD OIbITHI,
nabopaTopHble pabOTbl U IKCIIepUMeEHTaslbHble HWCC/Ie[OBaHUSI  C
HCTI0/Th30BaHHUEM U3MEPUTE/TbHBIX TIPHOOPOB;

e OCBOeHMe MpUEMOB PaboThl ¢ MHpoOpMalell GU3NUYECKOro CO/IeP>KaHMS,
BKJ/IFOYasi UH(POPMALIUIO O COBPEMEHHBIX AOCTWKEHHUSX (DU3UKH, aHaU3 U
KpUTHUECKOe OlleHUBaHHe UHGOpMaIuy;

e 3HAKOMCTBO €O c(hepaMy NpOo(eCCUOHATBHOU JesiTeTlbHOCTH, CBS3aHHBIMU
Cc ¢uU3MKOM, W COBpPeMEHHbIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha
JNOCTWKeHUsIX (hr3udecKour HayKH.

Ha u3yuenne ¢usuku (6a30BbIM ypOBEeHb) Ha YPOBHE OCHOBHOTO 0OIIIero
obpa3oBaHus oTBoAUTCS 238 yacoB: B 7 Knacce — 68 yacoB (2 vaca B HeZient0), B 8
KJj1acce — 68 vacoB (2 yaca B Hefiesir0), B 9 knnacce — 102 yvaca (3 yaca B HeZjesto).

[Tpenaraemelii B TiporpaMMe 1o (u3uKe TrepeueHb 1abopaTopHbIX paboT u

OTBITOB HOCUT PeKOMeH/laTe/IbHbIM XapaKTep, YUuTe/lb [iefiaeT BbIOOp MpoBe/jeHus
nabopaTopHbIX PabOT W OIBITOB C YYETOM WHAWBU/ya/lbHBIX 0COOeHHOCTel
00yuaroIuXcs, CIMCKa SKCIIePUMEHTATbHBIX 3aJjaHuM, IpejjiaraeMbiX B paMKax
OCHOBHOTI'O rOCyZ,apCTBEHHOI'0 5K3amMeHa To ¢du3uke.

BocnuTaTe/1bHBIM NOTEHI[UA/I YPOKOB npeMeTta «Pu3suka» peanusyercs

yepe3 cieaymoine (popMbi:

- MakCMMajbHOe  WCIO/b30BaHWe  BOCTIMTATeTbHBIX  BO3MOXKHOCTEH
cofep)kaHusi yuyeOHbIX TIpegMeTOB [ (OPMUPDOBaHUWS y OOyUaroIuxcs
DPOCCUUCKUAX TPAJAULIMOHHBIX JYXOBHO-HPABCTBEHHBIX U  COI[MOKYJIbTYPHBIX
LIeHHOCTeM, POCCUMCKOTO UCTOPMYECKOTO CO3HAHUS HA OCHOBE MCTOPUUYECKOTO
TIPOCBeILleHUs]; T0A00pP COOTBETCTBYIOIIEr0 COJlep)KaHUsi yPOKOB 3aJjaHuUM,



BCIIOMOTaTe/IbHbIX MaTepyasioB, TPOOIeMHbIX CUTYaLUi /i 00Cy>KeHuH;

- BKJ/IIOUeHWe B paboume rporpamMmbl IO yueOHBIM TpefMeTaM, Kypcam,
MOJY/SIM  Lie/IeBbIX OpPHUEHTHPOB pe3y/IbTaTOB BOCHMTAHMWS, HUX Y4YéT B
orpe/ie/IeHMH BOCITUTATE/IbHBIX 33/1au YPOKOB, 3aHITHUM;

- BK/IFoueHue B pabouuie mporpaMMbl yueOHbIX TTpeIMeTOB, KYPCOB, MOJTyJiei
TeMaTUKH B COOTBETCTBUM C Ka/leHAAPHBIM TJTaHOM BOCTIMTaTeTbHOU PabOoTHI;

- BBI6OP MeTOa0B, METOJHK, TEXHOHOFHﬁ, OKa3bIBAOIIUX BOCIIMTATE/IbHOE
BO3,D;€I;’ICTBI/IQ Hd JIMYHOCTb B COOTBETCTBHUHU C BOCIIMTATE/IbHBIM Hed/IOM, LeJ/IbIO
N 3d/la4daMM BOCIIMTAHHA, LE/I€BLIMM ODUEHTHPAMH; pea/iM3alilhui0 IMPpHUOpUTETA
BOCIIMTaHUA B y‘IEGHOﬁ AedaTe/IbHOCTH,

- TIpUB/IeYeHWe BHHMaHUSI OO0yvaloluXcsd K I[eHHOCTHOMY acCITeKTy
M3ydyaeMbIX Ha YpOKaxX TMpeAMeTOB, SBJeHUA W COOBITHM, WHHUI[MMPOBaHUE
00Cy>kZIeH, BbICKa3bIBaHH CBOEr0 MHEHWUs], BBIPAOOTKH CBOEro JIMYHOCTHOTO
OTHOIIIEHUS K U3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTULIAM;

- TIpUMeHeHHWe  WHTEepaKTMBHbIX ¢dopM  yueOHOM  pabOTBI  —
WHTEJUIEKTYa/IbHBIX, CTUMYJIMPYIOIINX [MO3HaBaTe/bHYI0 MOTHBAIUIO, UTPOBBIX
METOAMK, [AUCKYCCUM, ZAIIUX BO3MOXXHOCTb TIPUOOPECTH OMBIT BeIEeHUS
KOHCTPYKTMBHOTO [JMajiora; TpPYNIOBOM paboThl, KOTOpas YYUT CTPOUTH
OTHOIIIEHUsI U [IeCTBOBaTh B KOMaH/ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIIIEHHSI;

- moOykaeHre oOyuaroluxcss coOMofaTh HOPMBI TTOBeJEHHS, TpaBU/Ia
oOIlleHWss CO CBEPCTHHUKAaMH M IleJlaroraMy, COOTBETCTBYIOIHE YKIIagy
oOmieobpa3oBaTe/lbHOM ~ OpraHu3al[dd,  yCTaHOBJIeHWE U TOJJEP)KKY
nobporkesiaTenbHOM aTMocdephr;

- OpraHv3dliMi0 HACTABHUYECTBd MOTHMBHMDOBAHHBIX W >5PYAHWPOBAHHBIX
o6yqa}ouu/1xc;1 Ha[J HeyCIieBdIKMMHA OJHOK/IdCCHUKAaMU, B TOM UHCJIe C 0COOBIMU
06p&30BaTEJ'IbeIMI/I HOTPE6HOCTHMI/I, Adroero 06yan-OH_[I/IMCH CO1a/IBHO
3HAUMMBbIN OIBIT COTpyAHNUYECTBA U B3alIMHOM ITOMOIIIH;

- VHUIMMpOBaHWe U TIOAJEP)KKY WCC/e/loBaTe/IbCKOM  ZiesiTeTbHOCTH
o0y4aroImuxcs, MyIaHWpOBaHHWEe U BBIMOTHEHHE WHAWBU/yaTbHBIX WUTPYIIIOBBIX
MPOEKTOB BOCIIMTaTe/TbHON HarlpaB/IeHHOCTH.

Ile/ieBble OPHEHTHPHI Pe3y/IbTaTOB BOCIIUTAHHUA Ha YPOBHE 0CHOBHOIO
o01ero odpasoBaHus
I'paxicOaHcKo-nampuomuueckoe gocnumaHue:

3HAIOUMHA W JIIOOSIIWIA CBOIO Maslyl0 pOJMHY, CBOW Kpal, HMeIOLUi
Trpe/CcTaB/IeHUe
o Popune - Poccuy, eé Tepputopuu, pacrionoxeHuy;



CO3HAIOU[MN TIPUHA/JIEXXHOCTb K CBOEMY HapoAy M K OOIHOCTH TpakaaH
Poccun,
TMPOSIBJISIIOLIMM YBa)KeHHe K CBOeMY U JPYTMM HapoJam;

MOHUMAIOL[MK CBOK COMPUYACTHOCTb K TIPOLIJIOMY, HACTOSILIEMY U

Gyaywemy
poAHOro Kpasi, cBoer Poaunel - Poccun, Poccriickoro rocy1apCcTBa;

MOHUMAIOL[MK 3HAaueHWe TPaKJAaHCKUX CUMBOJIOB (rOCyJapCTBeHHast
CUMBOJIMKa
Poccuu, cBoero pervona), rpa3gHUKOB, MeCT TOUUTAHUS TepOeB U 3allJUTHUKOB
OTeuyecTBa, MPOSIB/ISIIOLLMNA K HUM YBa)KeHUE;

MMeIMI TIepBOHAua/IbHbIe TIPe/[CTAB/IEHUs] O TPaBaX M OTBETCTBEHHOCTU
yesioBeKa B 00I1[eCTBe, TPaKAAHCKUX TIpaBaxX U 00sI3aHHOCTSIX;

NPUHUMAKOIIMN  yuacTWe B JKW3HM KJjacca, o001jeoOpa3oBaTe/ibHOU
OpraHu3aliyy,
B [JOCTYITHOM 110 BO3PACTy COLIMA/JIbHO 3HAUMMOM JesITeIbHOCTH.

,ZlyxoeHo-Hpaecmeeﬂuoe eocnumaHue.

YBa’KaroII1M [yXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEH CEMbHU, CBOETO HAapO/a,
ceMeliHble LIEeHHOCTH C YUYETOM HallMOHA/IbHOW, PeJTMTMO3HOM MTPUHA//IEXXHOCTY;

CO3HAMIIUM [[€EHHOCTh Ka)K/IOW 4Ye/l0BeueCKOW J>KW3HW, TIPHU3HAIOLIUAU
VH/JVBU/1ya/IbHOCTb U JOCTOMHCTBO Ka)KJ0T0 Ue/I0BeKa;

no0poskesiaTeTbHbIHN, MPOSIB/ISIIOIINN COTlepeXXUBaHe, TOTOBHOCTb OKa3bIBaTh
MOMOLLb, BBIP@KAIOLIWKA HENpUsTUEe TOBeJeHusl, MPUUUHSIOLIEro (U3NYecKui
Y MOPAJIbHBIM BPeJ, APYTUM JIFOZSIM, YBa)KarOIIUM CTapIInX;

YMeroluyi o1jeHMBaTh MOCTYNKYU C MO3ULMU UX COOTBETCTBUSI HDABCTBEHHBIM
HOpMam, OCO3HAIOLLIWKA OTBETCTBEHHOCTh 38 CBOY TOCTYIIKHU.

Brnagetoriuii npe/icTaB/eHUsSIMA 0 MHOTO00pa3uu SI3bIKOBOTO U KY/IbTYPHOTO
rpoctpaHcTBa Poccuu, UMeroIuii TiepBoOHava/ bHble HaBLIKU OOITIeHUs C JIFOJbMU
pasHbIX
HapO/I0B, BEPOUCIIOBEJaHUM.

Co3HawIMi HPABCTBEHHYID U 3CTETUUECKYH) L[€HHOCTb JIUTepaTyphl,
POJIHOTO
A3bIKA, PYCCKOT'0 S13bIKa, [POSIB/ISIFOLLMK UHTEpeC K YTEHUIO.

JcmemuyecKoe ocnumaHue:

CrIoCcOOHBIM BOCTIpUHMMATh U UyBCTBOBAaTh ITPeKpacHoe B OLITY, TNpHUpOZe,
HCKYCCTBe, TBOPYECTBE JII0/Iel;



MPOSIB/ISIFOIIMM  MHTEpeC W yBaKeHHWe K OTeueCTBEHHOM W MUPOBOU
XYI0)KeCTBEHHOU KYJIbTYDE;

MPOSIB/ISIIOLIMM ~ CTpeMJIeHMe K CaMOBBID&KEHHWIO B  pasHbIX BHAAX
Xy[,0>KeCTBEHHOU
JleATeIbHOCTH, UCKYCCTBe.

dusuueckoe eocnumaxue, ¢opmupoeaHue Kyjabmypbl 300p06bsi U
IMOYUOHA/IbHO20 6/1a20N0Ay4YUSA:

Oepe’KHO OTHOCAIIMICS K (U3NUeCKOMY 370POBbI0, COOJTIOAAOIIHIT OCHOBHBIE
npaBuWIa 3710poBoro M Oe3omacHoro Jyis cebsi U APYrUX JroJeit obpasa >KU3HH,
B TOM UHCJ/ie B UH(OPMAaI[MOHHOM Cpejie;

BJIQ/IEIOIIMI OCHOBHBIMM HaBbIKAMU JIMYHOH M OOIIECTBEHHON T'MTHEHBI,
Ge3ormacHOro rmoBeZieHust B ObITY, PUPOZe, 00ITeCTBe;

OpPUEHTUPOBaHHbIM Ha (U3WUYECKOe pas3BUTHE C YUETOM BO3MOXXKHOCTEH
3/10pOBb4,
3aHATUS (PU3KYJILTYPOU U CIIOPTOM;

CO3HAWIIMKM W NPUHUMAKIIUMK CBOK TIOJIOBYK) TIPUHAJJ/IEXXHOCT,
COOTBETCTBYHOI[MEe el Tcuxodusnueckre U TOBeZieHUeCKrue 0COOEeHHOCTH C
YUETOM
BO3pacTa.

Tpydoeoe eéocnumaHue:

CO3HAKOIIUNA 1IEHHOCTh TpyJa B JKU3HM uejioBeKa, CeMbH, O0O0I1leCTBa;
TIPOSIBJISIFOLIMI yBaXKeHWe K TpPYAY, JIOJsSM TpyJa, Oepe)kHoe OTHOIIeHHe K
pe3ysibTaTaM Tpy/ia, OTBETCTBeHHOe TOTpeb/ieHre; TIPOSIB/SION[MN WHTepec K
pa3HbIM Mpodeccusiv;

YYaCTBYIOIIMA B pa3lMYHbIX BUJAX AOCTYITHOTO TIO BO3pacTy TPYyAa,
TPYA0BOU
JleATeIbHOCTH.

JKo/102u4eckoe gocnumaHue:

MOHUMAIOLMK L[€HHOCTb TIPUPOABI, 3aBUCUMOCTb >KU3HU JIIOZEN OT
TIPUPO/bI,
BJIMSIHUE JIFOJeN Ha PUPO/Y, OKPY KaloLLyIO Cpeay;

TIPOSIBJISTIONIMH JTIOOOBE U Oepe)XHOe OTHOILIEeHHe K TPHUPOJie, HenpusATHe
JIeCTBUM,
TIPUHOCSIIUX BpeJ MPHUpPo/ie, 0COOEHHO >KUBBIM CYITIeCTBaM;



BBID@KAKOIIUM TOTOBHOCTH B CBOEM [esiTeJIbHOCTH TPUJEeP’KUBAThCS
9KO0JIOTMYeCKUX

HOPM.

Helmocmu HAy4YHO020 NO3HAHUSA:

BBIPA)KAIOLI[UH 1103HaBaTe/IbHbIe WUHTepeckHl, AKTUBHOCTD,
/0003HATe/ILHOCTh
U CaMOCTOSITe/IbHOCTh B TMO3HAaHUM, MHTEPEC W YBa)KEHHE K HayUHbIM 3HAHMSIM,
HayKe;

obmafarol[iii  TIepBOHAYA/IbHBIMU TIPeZICTaB/IeHUsIMA O TIPUPOJHBIX U
COLMATBbHBIX
o0BeKTaX, MHOroobpa3uu OOBEKTOB W SIBJIEHUM TIPUPO/IbI, CBSI3U >KUBOW M
HEKHUBOU
TIPUPO/IbI, O HayKe, HAYYHOM 3HaHUY;

WMEIOIM TlepBOHAua/ibHble HaBbIKM HaOMIOfleHni, CHUCTeMaTh3al[uu
Y OCMBIC/IEHUSI OTbITa B €CTeCTBEHHO-HAyUHOW W TyMaHUTAapHOW 00/1acTsax
3HaAHUSL.



COJEPXAHUE OBYUEHUSA
7 KIIACC

Pa3pen 1. ®usuKa u eé po/ib B I03HAHUHU OKPY’KaloILero Mupa.

®u3MKa — Hayka O Tripupoze. fABneHus npupojbl. dPusnueckue SBJIEHUS:
MeXaHuueCcKue, TervioBble, 3IeKTPUUeCKrue, MarHUTHbIe, CBeTOBbIe, 3BYKOBBIE.

dusrueckre BeIUUMHBbI. V3MepeHue (QU3NUECKUX BeJUUMH. Pu3nueckue
nipubopsl. [TorperHoCTs U3MepeHuid. MeXkJyHapoiHasi CUCTeMa eJUHMULI.

Kak ¢u3uka u [pyrue ecTeCTBeHHble HAyKd M3y4alOT TIpUPOJY.
EcTecTBeHHOHayUYHBIA METO/[] TIO3HaHUs: HaO/MoeHre, IMOCTAaHOBKAa HAyYHOTO
BOTIPOCA, BLIIBV)KEHHE THUTIOTe3, SKCIIEPUMEHT TI0 TIPOBEPKe TUIoTe3, 00bsiCHeHe
Habsro1aemMoro siieHys. Omnrcadvie GU3nMUeCcKUX sIBJIEHUM C TIOMOIIbIO MO/Iee.

demoncmpayuu.

1. MexaHuuecKre, TerJiOBble, 3JIEKTPUYECKUEe, MarHUTHble, CBETOBbIE

SIBJIEHUS.

2. ®usnueckre pubOPHI U TIPOLleAypa MPSMbIX U3MePeHU aHa/IorOBbIM U
111 (POBLIM IPUOOPOM.

JlabopamopHble paGombl U ONbIMbL.

1. OmpepenieHye 1ieHbI Ie/IeHUS [IKaIbI M3MepPUTEILHOT0 TIprbopa.

2. W3mepeHue pacCTOSTHUU.

3. W3mepenue 00bEéMa KUAKOCTH U TBEPJOTO Tea.

4. OrnipefeneHvie pa3MepoB MasbIX TeJl.

5. V3MepeHue Temrieparypbl TpPA TMOMOIIM KUAKOCTHOIO TepMOMeTpa U
JlaTuvKa TeMIieparTyphbl.

6. TlpoBeneHve ucciefoOBaHUSI MO TPOBEPKE TUMOTe3bl: NaJbHOCTb MOJIETA
IIapyKa, MyIIeHHOTO TOPU30HTA/IbHO, TeM Oosblile, YeM Oosbllie BbICOTA
ycKa.

Pa3pen 2. IlepBoHaua/ibHbIE CBeieHUS 0 CTPOEHUH BeljecTBa.

CtpoeHue BelecTBa: aTrOMbl W MOJIEKY/bl, UX pa3Mepbl. OTMbITHI,

JIOKa3bIBaKOIIMe AUCKPETHOE CTPOEHNE BellleCTBa.

[OBxeHnne yactul BellecTBa. CBfi3b CKOPOCTH [BWXXEHHS YaCTUL] C
TemriepaTypoii. bpoyHoBckoe aBwkeHue, nudQysus. BlaumopenicTBue uacTuLl
Bell|eCTBa: NPUTSKeHUe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHUS BeIlleCTBa: CTPOEHWE ra30B, >KUAKOCTEN W TBEPABIX
(KpucTannmyecknx) Tes. B3anMoCBsI3b MeXy CBOWCTBaMU BeLEeCTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKY/ISIpHbIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSTHUM BO/IbI.

demoncmpayuu.

1. HabmrozeHrie 6pPOyHOBCKOTO ABUKEHMS.



2. Habmopenuve nuddysum.
3. HabGmrogmenue  siBlieHWlM,  OOBSCHSIOIIMXCS — TPUTSDKEHUEM — WIU
OTTa/IKMBAaHWEM YaCTHL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka JuaMeTpa aroMa MeTOAOM PpsAfoOB (C UCIOJb30BaHUEM

dboTorpaduii).

2. OrnbIThI IO HA0JIIO/IEHUIO TETJIOBOTO pacIlIpeHusi ra30B.

3. OrbIThI 110 0OHAPY>KEHUIO AeNCTBUS CUT MOJIEKY/ISIPHOT'O TTPUTSDKEHUSI.

Paszpgen 3. /IBykeHue U B3aMMO/elCTBHE TeJl.

MexaHnueckoe [JBwKeHHe. PaBHOMepHOe W HepaBHOMEDHOE [BIDKEHHeE.
Ckopoctb. CpefHssi CKOPOCTb TPYM HEPaBHOMEPHOM [BW)XEHUM. Pacuér myTu u
BpeMeHU JIBH)KEeHUS.

fIBneHve wvHepuuM. 3aKOH HHepLMM. B3aumopencTBrhe Tesl KaK MPUYMHA
VM3MEeHEeHUs CKOPOCTM [BWXKeHMsl Tej. Macca Kak Mepa WHEPTHOCTH TeJia.
[InoTHOCTE BemecTBa. CBSI3b IJIOTHOCTU C KOJIAUECTBOM MOJIEKY/T B e[UHULIE
o0BEMa BellecTBa.

Cuna Kak xapakTepucTHhKa B3auMozencTBusi Tesa. Cusa yrnpyrocTd U 3aKoH
I'yka. Vi3mepeHne cubl ¢ MOMOLIBIO AUHAMOMeTpa. fIBjileHre TArOTeHHs U CUia
TsoKecTH. CHJla TSDKeCTH Ha [pyrux IiaHetax. Bec tena. HeBecomocTs. CrioxkeHue
CWJ/I, HallpaB/JeHHbIX MO OJHOW MpsMOMN. PaBHOgelCTByrOMass cui. Cuia TpeHwus.
TpeHue CKoJ/Ib>)KeHUs1 ¥ TpeHue ToKosl. TpeHre B IPUPO/ie Y TeXHUKe.

demoncmpayuu.
1. HabsrogeHrie MeXaHUUeCKOTO IBWKEHUs TeJia.
2. V3mepeHune CKOPOCTH MPSIMOJTMHEMHOTO IBUYKEHUS.
3. HabsrosieHue siBfieHYsI HHEPLIUU.
4. HabmtomeHve n3MeHeHUs1 CKOPOCTH MPU B3aUMO/IeiCTBUM TeJl.
5. CpaBHeHHe MacC M0 B3aUMOZEUCTBUIO TeJl.
6. Cio)keHue CWJI, HaTlpaBJIeHHBIX 110 OJHOM TIPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OrnpesiesieHrie CKOPOCTA PaBHOMEDHOIO [IBW)KeHHUs (I1apyKa B >KUAKOCTH,
MO/IeJIH 3JIEKTPUYEeCKOT0 aBTOMOOWIIS U TaK Jiasiee).

2. OmnpepeneHvie cpefiHeli CKOPOCTU CKOJIbKeHUs] Opycka WM IIapyKa I10
HaK/JIOHHOU MJIOCKOCTH.
OrnipeienieHre TIJIOTHOCTHU TBEPAOTO TeJla.

4. OmnbITbI, [EMOHCTPUPYIOLIME 3aBUCMMOCTb pacTsbKeHUs (medopmaniyn)
MPY>KUHBI OT TIPUI0KEHHOUW CUJIBI.

5. OnbITHI, JeMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIBXXEHUSI OT
Beca TeJsla U XapakTepa COMPUKaCarIUXCsl TOBEPXHOCTEM.

Pa3pen 4. JlaB/ieHue TBEPABIX TeJI, )KUJKOCTeH U ra3os.



HaBnenvie. CriocoObl yMeHbIIIeHUs U yBe/TMueHus aBjieHusi. [laBieHue rasa.
3aBUCMMOCTh [iaB/ieHUsl ra3a OT 00BéMa, TemriepaTypbl. [lepejaua [aBjieHUs
TBEPJILIMUA TeJIaMM, >XUAKOCTAMU U rasamMu. 3akoH [lackans. [THeBMaTuueckue
MalllHbI. 3aBUCUMOCTh [JaBJeHUs >XUAKOCTH OT T/IyOuHbl. 'MapocTaThuecKuid
napajokc. Coobimaroiiyecs: cocyabl. ['uppaBarueckrie MeXaHU3MBbI.

ATmochepa 3emnu U atmocdepHoe AaBiieHue. [IpuumMHBI CyllleCTBOBaHUS
Bo3aymHONW obonouku 3emsd. OnbiT Toppuuenmu. M3MmepeHue aTMochepHOro
JlaBjieHusi. 3aBUCUMOCTb aTMOC(EPHOr0 JjaB/ieHUsi OT BbICOThI HaJl YyPOBHEM MODSI.
[TpubopsI [71s1 ©3MepeHust aTMOC(epHOTO JJaBIeHMs.

HelicTBue >KUAKOCTH U ra3a Ha TMOTPy>KEHHOe B HUX TeJo. BbeITamkuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [InaBanue Tes. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCUMOCTH [IaBJ/IeHUS Ta3a OT TeMIlepaTyphbl.

[Tepenaua gaBieHUs )KUIKOCTBIO U Ia30M.
Coobmaroiiyecsi CoCy/ibl.
['mapaBaMUecKuii mpecc.
[TposiBsieHue 1elCTBUS aTMOC(EPHOTO JjaB/IeHUS.
3aBUCHMOCTh BBITA/IKMBAIOITEH CH/IBbI OT 00bEMa MTOTPYKEHHOM YacTH Tejia
Y TJIOTHOCTH >KUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOLLEN CU/IbI BECY BBITECHEHHOW XKUJKOCTH.
YcsioBUe nyiaBaHUs TeJl: TiJlaBaHKe WU MOrPYy>KeHKe TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TVIOTHOCTEU TeJla U KUJKOCTH.
JlabopamopHble pabombl U ONbIMbL.
1. WccrenoBaHre 3aBUCMMOCTH Beca Tesla B Bojle OT 00bEéMa MOTpy’>KEHHOU B
JKAJIKOCTb YaCTH TeJla.
2. OnipefienieHMe  BbITAJKUBAIOIEM CU/bL, [JeWCTBYHOIIeM Ha  TeJo,
MOTPY’KEHHOE B >KUIKOCT.
3. TIpoBepka He3aBUCUMOCTH BbITaJTKHUBAIOLLEU CUIIbI, JE€MCTBYIOIIEN Ha Tes0
B JKAJIKOCTH, OT MacCChI TeJia.
4. OnbITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BbITAJKWMBAKOIIEN CUIIbI,
JIeNCTBYIOIIIEH Ha TeJo B KUAKOCTH, OT 00BEMa IMOTPY>KEHHOM B KUIKOCTD
YyaCTU Tejla U OT TJIOTHOCTH KUAKOCTH.

5. KoHcTpywpoBaHue apeomeTpa WIM KOHCTPYMDOBaHWe JIOAKA U

oripeiesieHue eé rpy3onogbEMHOCTU.

Pa3pen 5. PaGoTa ¥ MOIIHOCTb. JHEPrus.

Mexannyeckasi pabota. MoIJHOCTb.

[TpocThle MeXaHW3MbI: pbluar, OJIOK, HaK/IOHHAs TIJIOCKOCTh. IIpaBusio
paBHOBecus pbidara. [IppmMeHeHMe TipaBU/ia paBHOBECHs pblyara K 0710Ky. «30/10Toe
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nipaBwio» MexaHUKU. KII/I mpocThix MexaHW3MOB. [IpocThie MexaHU3MbI B ObITY U
TeXHUKe.

Mexanuueckass 5SHeprusi. KuHeTMueckass U TIOTeHL|Ma/IbHasi >SHEPrusl.
[IpeBpalljeHrie OIHOTO BH/la MEXaHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPaHEeHUs
SHEpPIruM B MeXaHUKe.

demoncmpayuu.

1. TIpumepsbl NPOCTHIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Ompepenenyie pabOThI CU/TbI TPEHUS TIPY PABHOMEPHOM [IBWKEHUH TeJa T10

TOPU30HTAIbHOM MOBEPXHOCTH.
2. WccnepoBaHuve yC10BYK paBHOBECHS phbluara.
3. M3mepenue KII/l HaKT0HHOM MIOCKOCTH.

4. VI3yyeHHe 3aKOHa COXpaHEHUsI MeXaHUYEeCKON SHepruu.
8 KVIACC

Pa3gen 6. TennsioBbie AB/ICHUSA.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KUHETUYECKOW TeOpUM CTPOEHUs
Beljectsa. Macca U pa3mepbl aTOMOB U MoJieKyJ/l. OTBIThI, IOATBepKAaroLue
OCHOBHBbIE M0JIOXKEHHS MOJIEKYIIPHOKMHEeTAUUECKOU TEOPHH.

Mojsien TBEPAOrO, >KUJKOIO W Ta3000pa3HOTO COCTOSIHUY BeIlecTBa.
Kpucranmmueckre u amopdHbie Terna. OObsiCHEHHEe CBOWCTB ra3oB, KHUAKOCTeH U
TBEDJBIX Tel HAa OCHOBE TIOJIO)KEHUM MOJIeKYJIIPHO-KUHETUYECKOW TEeOpUH.
CmauvBaHMe U KalWuIsIpHble siBieHus. TerioBoe pacilvpeHue U cKaTue.

Temnieparypa. CBg3b TeMmriepaTypbl CO CKOPOCTBIO TeIUIOBOI'O [BWKEHUs
yactuil. BHyTpenHsin 3Heprus. CriocoObl H3MeHeHUs BHYTpeHHEH SHEepruu:
TeTuIoTiepejauya v coBepilieHre paboThl. BUzbI TeTionepejaun: TerIONPOBOIHOCTD,
KOHBEeKLIUS, U3/TyueHue.

KonuuecTBO TerioTel. Y/enbHas TelIOEMKOCTh BelljecTBa. TerioobMeH u
TeIJIOBOe paBHOBecHe. YpaBHeHUWe TeIUIOBOro OamaHca. [lnaBreHve u
OTBep/JieBaHHe KPUCTA/UVIMUeCKUX BeLeCTB. YJenbHas TervyioTa IlJlaB/leHus.
[Tapoobpa3oBanue U KoHAeHcaius. Mcmapenue. KumeHuwe. YpenpHasi Terwiora
napoobpa3oBaHusi. 3aBUCHMOCTh TeMIlepaTypbl KWIIEHUs OT aTMoC(hepHOro
JlaBJIeHUS.

BnaxxHocTb Bo3zyXa.

OHeprus TOIJIMBA. Y [ie/ibHasi TeryioTa CrOpaHusl.

[TpuHIUIIEI paboThI TeryioBbIX aApurareseii KII/I TeryioBoro gBuraresis.
TerutoBble ABUraTe/M Y 3allUTa OKPY’KatoLen CpeJibl.

3aKOH COXpaHeHus U peBpallleHusl SHePruu B TeIUIOBBIX MpoLieccax.

demoncmpayuu.

1. HabsmrogeHrie 6GpOyHOBCKOTO ABVKEHMUS.
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10.
11.
12.
13.

Habsogenue quddysuu.

Habto/jeHue siBjieHW CMauvBaHUS U KamWIISIPHBIX SIBJIEHUM.
HabJtro/jeH1e TerioBoro paciiipeHus Tesl.

Vi3MeHeHVe fAaB/ieHUs Ta3a NpPU HW3MeHeHWH 00bEMa W HarpeBaHWM WU
OXJTaKeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Buze! Terionepesauu.

Ox/a>k/jeHre TIpY COBepIIeHNH PaboThl.

HarpeBanue npy coBepiiieHUX paboThl BHEIITHUMH CHAJIAMH.
CpaBHeHHe TeTI0EMKOCTeH pa3/TIMIHbIX BelleCTB.
HabmroieHre KUmeHusl.

HabJtro/jeHre MoCTOSTHCTBA TeMITIEPaTyPhl IPH T/IaB/IeHUH.
Mo/ienu TeTIOBbIX ABUTATeeH.

JlabopamopHble pabombl U ONbIMbI.

1.
2.
3.

10.
11.
12.
13.

OTBITHI TI0 00HAPYKEHHIO JeHCTBUS CUJT MOJIEKYJIIPHOTO TIPUTSDKEHMS.
OnbIThI 10 BbIpal[MBaHUIO KPUCTA/IOB [TOBaPEHHOM COJIA WK caxapa.
OmnpITeI TI0O HAOIOZIEHWIO TETUIOBOTO PaCIIMPeHHs Ta30B, >KUJKOCTEH U
TBEP/BIX TeJl.

OmpesesieHye AaBAeHUS BO3AyXa B Oa/yIoHe IIPHIIaA.

OnbIThl, JAeMOHCTPUPYIOIIME 3aBHCUMOCTb JaBjieHUsI BO3[yXa OT €ro
00BbEMa 1 HarpeBaHUS WIN OXJIaXKIeHUS.

ITpoBepKa rumnore3bl TMHEMHON 3aBUCMMOCTH JJIMHBI CTOJIOMKA XKUIKOCTH
B TEDMOMETPUUECKOM TPyOKe OT TeMIiepaTyphl.

HabmtomeHnne u3MeHeHWSI BHYTPEHHEH »SHEPrud Tejla B pe3y/bTare
TeTyIonepeZiau U paboThl BHEIITHUX CHJI.

ViccnemoBaHue siBleHUs TerylooOMeHa IIPU CMeIlMBAaHWM XOJIOZHOW U
ropsiuer BOJpbl.

OrnipefienieHe  KOMWYECTBA  TEIUIOTHI, TMOJy4eHHOTO BOAOW  TIpU
TeTI000MeHe C HarpeThIM MeTa/I/THYeCKUM I[UTUHIPOM.

OrnpefienieHre y/ie/IbHOW TeJIOEMKOCTH BellleCTBa.

WccnenoBaHue npoliecca UCTapeHusl.

OrnipefiesieHe OTHOCUTEIBHOM BIaXKHOCTH BO3/yXa.

OrnpesiesieHre yZieTbHOW TEMNJ/IOThI IJIaB/I€HUS JIb/a.

Pa3pgen 7. D/ieKTpuuecKue U MarHUTHbIE SIB/ICHUS.

Onektpu3aius Ten. [IBa poja 3meKTpyUuecKuX 3apsifioB. B3aumogeiicTBue
3apsbKeHHbIX Tesq. 3akoH KysioHa (3aBUCUMOCTB CWJIbI  B3aUMO/€UCTBUS
3apsKeHHBIX TeJT OT BeJTMUMHBI 3apsi/JOB U PACCTOSTHUASL MEXKAY TeJIaMH).

OjekTpruueckoe r1oJie. HanpsykEHHOCTE 3J/IeKTpAUYeCKOro IoJjs. IIpuHiun
CyTepIio3ULIUY 371eKTPUYeCKUX MoJjiei (Ha KayeCTBEHHOM YDPOBHE).



Hocurenu snekTpruecKux 3apsioB. DJe€MeHTapHbIA 3/IeKTPUUEeCKUW 3apsi,.
Crtpoenne aroma. [IpOBOAHUKM Y  [UDJIEKTPUKU. 3aKOH  COXpaHEHUs
3JIeKTPUYECKOro 3apsifa.

ONeKTpUUeCKUd TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOrO TOKa.
VICTOYHMKM TIOCTOSIHHOTO TOKAa. [lelCTBUS 3/IEKTPUUYECKOrO0 TOKa (TervioBoe,
XUMHUYECKOe, MarHUTHOE). DNIeKTPUUeCKUM TOK B )KUAKOCTSIX U rasax.

OnekTpuyeckass Uenb. Cuia TOKa.  JJeKTpUYeCKoe  HallpshKeHue.
CoripoTuB/ieHHe NPOBOJHUKA. Y/e/nbHOe COIpOTUB/IeHVe BeljecTBa. 3akoH Oma
[/1s1 yyacTka Lenu. [TocsieoBartesibHOe U napasule/ibHOe CoeIMHeH e IPOBOHYKOB.

PaboTta ¥ MOIHOCTb 3/IeKTPUUECKOTo ToKa. 3akoH J[koyns—JleHia.
OneKTpruyecKue Lefy U ToTpeduTesiu 371eKTpuueckoit sHepruu B 6biTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIE MarHUTHI. B3arMo/1eliCTBHe MOCTOSSHHBIX MarHUTOB. MarHuTHOe
rosie. MarHutHoe moJsie 3emM/IM U ero 3HaueHue g >KU3HU Ha 3emse. OTIbIT
Opcrena. MarHuTHoe 110Jie 3J1eKTpUUecKoro Toka. [IpumeHeHve 371eKTpOMarHuTOB
B TeXHUKe. [leiicTBMe MarHUTHOTI'O MOJIs1 Ha TPOBOJAHUK C TOKOM. DJIeKTPOABUTaTe b
MOCTOSIHHOTO  TOKa. VIcronb3oBaHWe — 3/IeKTPOJIBUTaTesle B TeXHUYECKUX
YCTPOUCTBAxX M Ha TPAHCIIOPTe.

OmnbiTel @apages. fABneHre 31eKTPOMarHiTHOM MHAYKUMK. [IpaBuio JleHua.
OJIeKTporeHepaTop. Crioco6ml TI0/TyYeHUst 3/1eKTPUYECKOU SHEepIuu.
ONeKTPOCTaHIIMU Ha BO300OHOB/ISIEMbIX NCTOUHUKAX SHEPTUM.

demoncmpayuu.

DJIeKTpU3alys TeJl.
1Ba poza 3/1eKTpUYEeCKHX 3aps0B U B3aUMOJENCTBYE 3apPSHKEeHHBIX TeJl.
Y CTpOWCTBO U [JelCTBHE 3JIEKTPOCKOTA.
DJIeKTpoCTaTU4ecKast UHAYKLIUS.
3aKOH COXpaHeHUs 3JIeKTPUUECKUX 3apsi/iOB.
[IpOBOJAHUKU U AUIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.
VICTOUHUKU TOCTOSIHHOT'O TOKA.
[elicTBUS 57IEKTPUUYECKOT0 TOKa.
. DNIeKTPUYECKUM TOK B JKUJKOCTH.
. 'a30BBIU pa3psz.
. I3MepeHue Cubl TOKa aMmIiepMeTpoM.
. I3MepeHue 3/1eKTpUUeCKOro HarpsbKeHHs! BOJTbTMETPOM.
. Peoctat u marasvH CONpOTUB/IEHUM.
. B3aumopencTBre NOCTOSSHHBIX MarHUTOB.
. MogenupoBaHre HeBO3MOKHOCTH paszie/ieHus I0JIF0COB MarHura.
. MogenupoBaHrie MarHUTHBIX T10JI€M TTOCTOSTHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OrbIT DpcTeja.

MarnuTtHoe 110j1e TOKa. 3JIeKTPOMarHur.

[lelicTBMe MarHUTHOTO I10JIs1 HAa POBOJHUK C TOKOM.

ONeKTpoBUrare/ib IOCTOSTHHOI'O TOKaA.

WccnenoBanue siB/ieHUs 3/IEKTPOMarHUTHOU UHAYKLIWAU.

OnbiTel Papajes.

3aBMCHMOCTh HarpaB/ieHUus1 WHAYKIMOHHOTO TOKa OT YC/JIOBUM €ro
BO3HUKHOBEHHUS.

O/eKTporeHepaTop MOCTOSIHHOI'O TOKaA.

JlaGopamopHbie pabombl U ONbIMbL

1.

o U AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel O HAOMIOAEHUIO 37eKTpU3aliui  Tesl UHIYKIUed W 1pu
COMPUKOCHOBEHUH.

WccnenoBaHnve [eWCTBUSL 3/IGKTPUUECKOTO TIOJISS HAa TPOBOJHUKUA U
JA3/IEKTPUKMU.

C6opka 1 mpoBepKa paboThI 37IeKTPUUECKOM LIey TTOCTOSTHHOTO TOKa.
V3mepeHye 1 peryjMpoBaHie CUIIbl TOKA.

W3mepeHue U pery/iMpoBaHUe HaMpsHKeHUs.

WccnenoBanve 3aBUCUMOCTH CWJIBI TOKA, WAYLLEro 4epe3 pe3ucTop, OT
COMPOTHBJIEHUS] PE3UCTOPA Y HAIPSKEHUsT Ha Pe3UCTope.

OnbITEI, JIeMOHCTpHUpPYIOLIHe 3aBUCHUMOCTD 3/1eKTPUYECKOT0
COMPOTHB/IEHUS] TIPOBOJHMKA OT €ro [JWHBI, TUION[aZiM TONepevyHoro
ceyeHus1 U MaTepuasa.

[IpoBepka TmpaBwW/ia C/A0XKEHUSI HarpsUKeHWW [Py TOC/Ie0BaTeIbHOM
COeIMHEHWH [JBYX Pe3UCTOPOB.

[IpoBepka mpaBWa [/ CWIbl TOKAa IPU MapalyleJlbLHOM COeJWHEeHUH
pPe3UCTOPOB.

OmnpepeneHre paboThI 3/IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTop.
OrnpesiesieHMe MOILIIHOCTH  37IeKTPUYECKOTO TOKa, BblJle/iseMOM Ha
pe3ucTope.

WccnenoBaHre 3aBMCMMOCTHA CWIBI TOKA, WAYLLErO 4epe3 JIaMIIOUYKY, OT
HarpsbKeHUs Ha Hew.

Ornpenenenuve KII/] HarpeBaTe/is.

WccnenoBaHre MarHUTHOTO B3aUMO/IeMCTBUS TMTOCTOSIHHBIX MarHUTOB.
M3y4eHrie MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHWTOB MPH UX 00beIMHEeHUH
Y pasfie/ieHuu.

WccnenoBanue 1eUCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPeJIKY.
OnbIThl, JE€MOHCTPUPYIOL[ME 3aBUCHMOCTb CWIbl B3aUMOZENCTBUS
KaTYLLIKU C TOKOM ¥ MarHUTa OT CUJIbl TOKA Y HAaNPABJIEHUS TOKA B KaTyIIKe.
W3yueHne 1eUCTBHS MarHUTHOTO T10J1s1 HA TIPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHUe 1 u3yueHre pabOoThI 3/1IeKTPOJBUTATeIs.
20. i3mepenue KII/I s/ieKTpoiBUraTeIbHOM YCTaHOBKU.
21. ONBITBI  TI0  WCCJ/Ie[JOBAHUIO SIBJIEHUSI 37I€EKTPOMArHUTHOW WHAYKLWU:
WCC/ie[JOBaHUEe W3MEHEeHUM 3HaueHus] U HarpaB/ieHUs] WHYKIMOHHOTO
TOKa.
9 KJ/IACC

Pa3pen 8. MexaHnuecKue siB/ICHUA.

Mexanuueckoe [BwKeHue. MarepuanbHasg Touka. Cucrema OTCuéra.
OTHOCUTE/TLHOCTh MeXaHWUeCKOro [BWKeHUs. PaBHOMepHOe NpSIMOJIMHENHOe
nBwxeHne. HepaBHoOMepHOe mpsiMosiMHelHOe [BkKeHUe. Cpe/iHsisi U MTHOBEHHast
CKOPOCTH TeJla TIPU HepaBHOMEPHOM JIBU)KEHUH.

Yckopenve. PaBHOyckopeHHOe TpsiMoJiMHeliHOe [BwkeHHe. CBoOoHOe
nagenue. OnbiTel ['amves.

PaBHOMepHOe [BW)KeHHe M0 OKpPY>KHOCTH. Ilepros v uyacToTa obpallleHusl.
JIuHelHas ¥ yrioBasi CKOPOCTH. LleHTpocTpeMuTebHOE YCKOPEHUeE.

ITepBriit 3akoH HeroToHa. Bropou 3akoH HetoToHa. Tpetunii 3akoH HeroToHa.
[IpyHLMIT CyTIepro3ULIuU CUJL.

Cwuna ynpyroctu. 3akoH ['yka. Cua TpeHUs: CUjla TPeHUs CKOJIb)KeHus, Crjia
TPEeHUs TIOKOSI, APYTHe BU/bl TPEHUS.

Cuma TSDKeCTH M 3aKOH BCEMUPHOTO TSTOTeHUs. YCKOpeHWe CBOOOZHOTO
nagenus. [IBwkenue ruiaHeT BOKpPyr CosiHuja. IlepBas Kocmuueckass CKOpPOCTb.
HesecoMocCTb ¥ reperpysku.

PaBHOBecHe MaTepyaTbHOM TOUKU. AOCO/IIOTHO TBEpZioe Teno. PaBHOBecue
TBEPZIOr0 TeJla C 3aKPeIryIEHHOM OChI0 BpalleHrs. MoMeHT cuibl. LIeHTp TskeCTH.

Wmnyssc Tena. MsMeHeHve yMity/ibca. VIMIysibC CUsibl. 3aKOH COXpaHeHUs
UMIly/ibca. PeakTuBHOe BUKeHMe.

MexaHnrnueckasi pabota W MOIIHOCTb. PaboTa Cum TSPKeCTH, YMIPYTOCTH,
TpeHust. CBsA3b SHepruu 1 pabotsl. [ToTeHIMaibHAas SHEPTrUs Tesa, MOAHITOro Hajl
MOBEPXHOCTHIO 3eMyId. [ToTeHIManbHast SHeprusl CKaTou NMpy>kKuHbl. KuHeTuueckas
SHeprusi. TeopeMa 0 KMHETMYECKOW SHEPrUM. 3aKOH COXPaHEHHsS MeXaHW4eCKOu
SHEepruu.

demoncmpayuu.

1. HabnrozeHre MexaHUUeCKOTO [IBUKEHUS Tejla OTHOCUTEeTbHO Pa3HbIX Tesl

OTCUéTa.
2. CpaBHeHUMe MmyTel W TPaeKTOPUW [ABWKEHUS OJHOTO W TOrO >Ke TeJa
OTHOCUTEJIbHO Pa3HbIX TeJl OTCYéTA.
V3mepeHrie CKOPOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO [IBU)KEHUSI.
4. WccnepoBaHue TIpYU3HAKOB PaBHOYCKOPEHHOTO JJBUYKEHUS.
HabntoeHure [BYKeHUsI TeJia 10 OKPY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

HabmtojeHrie MeXaHUUeCKUX SIBJIEHUM, TIPOUCXO/SIINX B CUCTEMe OTCUETa
«Tenexxka» Mpu eé paBHOMEPHOM U YCKOPEHHOM /[BM)KEHHUH OTHOCHUTETbHO
KabuHeTa (PU3MKHU.

3aBUCUMOCTb YCKODEHUsI Tejla OT MacChl Tefa U JIeHCTBYIOILel Ha Hero
CUJIBL

HabmtojeHrie paBeHCTBa CUJT TIPY B3aMO/IeHICTBUU Tell.

3MeHeHue Beca Tefa TpyU YCKOPEHHOM JIBH)KEHUH.

[Tepemaua UMITy/IbCA TIPU B3aUMO/IEHCTBUM TeJl.

[Tpeobpa3oBaHusi SHEPTUU MPU B3aUMOZEMCTBUY TeJ.

CoxpaHeHHe UMITYJ/IbCa MPU HEYTIPYTOM B3aUMO/IeMCTBUH.

CoxpaHeHHe UMIMYJIbca MPY abCOIOTHO YIIPYTroM B3aUMOZEHCTBUM.
HabnroieHre peakTUBHOTO /IBVKEHUSI.

CoxpaHeHHe MeXaHWYeCKOl Hepruu rpyu CBOOOIHOM TafleHHH.
CoxpaHeHHe MexXaHU4YeCKOW SHepryu MpH ABWKEHUU TeJa To/| AeliCTBUeM
TIPY>KUHBI.

JlabopamopHble pabombl U ONbIMbI.

1.

10.

11.

KoHcTpyrpoBaHye TpakTa [jisi pa3roHa U Ja/ibHeilllero paBHOMEPHOTO
JIBVDKEHUSI 11IapUKa WU TeJIe)KKU.

OmnpegeneHre cpefHell CKOPOCTU CKOJIb)KEHHUSI OpyCKa WM [IBWKEHUS
II1apyKa 10 HaKJIOHHOM TIJIOCKOCTH.

OmnpesiesieHe yCKOPEeHMsS Tejla TMpPA PaBHOYCKOPEHHOM [IBW)KEHUU 10
HaKJIOHHOM M/I0CKOCTH.

VccnepoBaHue 3aBUCMMOCTH MYyTH OT BpeMeHH TIPU paBHOYCKOPEHHOM
IBIDKeHUM 0e3 Haya/lbHOW CKOPOCTH.

[TpoBepka TrUMOTe3bl: €C/M TPU PaBHOYCKODEHHOM [IBIKeHUM 0Oe3
Haya/bHOM CKOPOCTM MYTH OTHOCSATCS Kak psJ HEUETHBIX UYKCe, TO
COOTBETCTBYIOIIIME TIPOME>KYTKU BPEMEeHU OJIJMHAKOBBI.

VccnemoBaHve 3aBUCUMOCTA CWIbI TPEHUS] CKOJBXEHUSI OT CHUJIbl
HOPMaJIbHOT'O J]aB/IeHUsI.

OrnpefieneHure Ko3duiiyieHTa TpeHUsT CKOJIb)KEeHUS.

OmnpeiesieHye XKECTKOCTHU TPYKUHbI.

OnpepeneHre paboThI CH/bI TPEHUS TIPY PABHOMEPHOM /IBWKEHUH TeJa T10
rOPU30HTaIbHOM MOBEPXHOCTH.

OnpeneneHve paboThl CU/BI  YMOPYrOCTU TpU TIOABEME Tpy3a C
HCII0/Tb30BaHKEM HeTIOIBMYKHOTO U MOBHKHOTO 6JI0KOB.

V3yueHune 3aKOHa COXpaHeHHsI SHEPTUU.

Pa3pen 9. MexaHnuecKkue Ko/1e0aHHA U BOJTHBI.



KonebarenbHoe ByKeHre. OCHOBHbIe XapaKTePUCTUKHU KosieOaHUM: Mepuof,
4yacToTa, amIuiMTya. MatemaTiuecKuid U MPY>KWHHBIM MasSTHUKU. IIpeBparieHue
SHEepruu rnpu KosiebaTelbHOM JBHKEHUH.

3atyxawomye  KonebaHus.  BeiHyKZeHHble — KosiebaHusi.  Pe3oHaHC.
Mexanuueckue BosHbl. CBOMCTBA MexaHWYeCKMX BOJH. [lpomonbHele U
TorepeyHble  BOJIHBL. [IMMHA BOJIHBI U CKOPOCTb €€  pacCIlipoCTpaHeHUsl.
MexaHuuecKue BOJIHBI B TBEPAOM Tesle, CelCMUUeCKUE BOJIHBI.

3ByK. I'pOMKOCTE 3ByKa M BbIcOTa TOHa. OTpakeHuWe 3ByKa. VIH(ppa3ByK U
yJIbTPa3BYK.

emoncmpayuu.

1. Habmrogenuve konebaHuii Ten mof, AeHCTBUEM CU/bl TSDKECTH M CUJIbI
YIIPYTOCTH.

Habmronenue kosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabtoieHre BbIHYKAEHHBIX KojiebaHuil U pe3oHaHca.
PacripoctpaHeHye NIpoJj0/IbHBIX U II0IIePeYHbIX BOJH (Ha MOJEe/N).
HabtoieHye 3aBUCUMOCTH BBICOTHI 3ByKa OT UaCTOTHI.
AKyCTHUYeCKUU pe30HaHC.

JlaGopamopHbie pabombl U ONbIMbL

1. OripefiesieHe 4YacTOTbl UM Tiepyuoja Kosje0aHW MaTeMaTUuecKoro
MasiTHUKaA.

2. OripefiesieHWe YaCTOTHI U Tleprofia KojebaHui Py>KMHHOTO MasiTHUKaA.
WccnenoBaHve 3aBUCUMOCTH TepUoZa KosiebaHui MOZABEIIeHHOTO K HUTH
rpysa OT [/IMHbI HUTH.

4. VccnepoBaHue 3aBUCMMOCTH Tepro/a KoyiebaHui NPY>KUHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IlpoBepka He3aBHCHMMOCTU Tiepyuofia KosebaHUil rpys3a, MOJBeIIeHHOTo K
HWUTHU, OT Macchl rpysa.

6. OmbITEl, /I€MOHCTPUPYIOL[ME  3aBUCUMOCTb  Tlepuojia  KosiebaHui
TIPY’KWUHHOI'O MasiTHUKA OT MacChl Ipy3a M )KECTKOCTU IPY>KUHBI.

7. V3MepeHue ycKopeHUsi CBOOOIHOTO MaJieHusl.

Paszpen 10. JieKTpoMarHuTHOeE 1oJie M 3/IEKTPOMarHUTHbIE BOJIHBI.

ONeKTPOMarHuTHOe  moJie.  JJeKTpOMarHuTHele  BosiHbL.  CBOWMCTBa
3JIeKTPOMAarHuTHeIX BOJH. lllkajsa 371eKTpOMarHWTHBIX BOJIH. Vcriosnb3oBaHue
3JIeKTPOMAarHUTHBIX BOJIH [i/1s1 COTOBOM CBSI3M.

DneKTpoMarHuTHas Tpupofia cBeta. CKOpOCTb cBeTa. BO/HOBBIE CBOWMCTBA
cBeTa.

demoHcmpayuu.

1. CBoOWCTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOUCTBA CBeTa.

SANER L O



JlaGopamopHble pabombl U ONbIMbL.

1.

M3yueHne CBOWCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOLbI0 MOOWIBHOTO
TeneoHa.

Pa3pen 11. CBeToBBIE SIB/ICHHUA.

JlyueBag  Mopenbp  CBeTa. WcTouHvku  cBerta. [IpsimoMHelriHOe
pacrnipoctpaneHue cseta. 3arMeHusi CosHua u JIyHel. OTpakeHue cseta. I1yockoe
3epKasio. 3aKOH OTpaKeHus CBeTa.

[Ipenomsnienne cBeTa. 3akOH IipejioM/eHUs1 cBera. [losmHOe BHyTpeHHee
oTpakeHWe cBeTra. Vcrionb30BaHUe TIOJITHOTO BHYTPEHHEr0 OTPakKeHUsi B
ONTUYECKUX CBETOBOJAX.

JIuH3a. Xop nyueii B muH3e. OniTiueckasi cucTeMa poToarnmnapaTa, MUKpPOCKOTa
Y TeJjiecKora. ['y1a3 Kak onrrueckasi cucremMa. biM30pykocTh U JaJibHO30PKOCTb.

Pasnokenue 6Oemoro cBera B crekTp. Ombitel HbtoToHa. CrokeHue
CIieKTpa/IbHbIX LIBeTOB. [lucrepcus cBeTa.

Jdemoncmpayuu.

W N ok

ITpsiMonMHelHOe pacripoCcTpaHeHye CBeTa.

OTpakeHue cBeTa.

[TonyueHue n300pakeHUit B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3epKajax.
[IpenomeHue cBeta.

OnTHyecKuii CBeTOBOZ,

Xop nyueii B cobuparoIiieit imH3e.

Xop myded B paccerBaroILien JIMH3e.

[MTonyueHue n300pakeHUIA C TIOMOLI[BIO JIMH3.

[TpuHLMN AeicTBUS PoToanmnapaTa, MUKpPOCKOIIA U TeJlecKora.

10. Mopaenb riasa.

11. Pa3no>keHure 6e10ro cBeta B CIIEKTP.

12. TTonyuenue 6e10ro cBeTa MpH CJI0XKEHWU CBETa Pa3HbIX 1IBETOB.
JlabopamopHble pabombl U ONbIMbI.

1.

WccnenoBaHve 3aBUCHMOCTU YIJIa OTPa)KeHHUs CBETOBOTO Jiyda OT yrJjia
nazieHus.

M3yueHune xapaKTepUCTUK U300paXkeHUs TIpeJjMeTa B TJIOCKOM 3epKarie.
WccnenoBaHue 3aBUCUMOCTH yTJjla MpeioM/IeHHs] CBeTOBOrO jiyya OT yrjia
TIa/IeHUs1 Ha TPaHMILIE «BO3/[yX—CTEK/IO».

[Tomyuenune n300pakeHU C TIOMOII[LI0 COOMPAIOITIeH JIMH3GI.
OnpegenenHre (GOKYCHOTO PACCTOSTHUSI U ONTUUECKOW CUJIbl cobuparolieit
JTUH3BI.

OMBITHI TI0 pa3/ioyKeHU0 6esioro cBeTa B CIIEKTP.

OmnbBITHI TI0 BOCIIPUSITUIO I[BeTa TPeJIMETOB TIPU WX HaOMIOeHnH uepe3
LIBETOBbIe (DUBTPHI.



Pa3pen 12. KBaHTOBBIE IB/ICHMS.

OmnbiTel Pe3epdopsa ¥ myiaHeTapHasi MoJieib atoMa. Mogenb atoma bopa.
VcnyckaHue v NorJioljeHre cBeta aToMoM. KBaHThI. JIMHeliuaThble CIIEKTPHI.

PagrioakTuBHOCTE. Anbda, 6eTa- ¥ ramma-usnydeHus. CTpoeHHe aTOMHOIO
aapa. HyknoHHasgs wofgenb atomMHoOro sgapa. WM3oronbl. PaauoakTuBHBIE
ripeBpartlenus. [lepuoa nosypacnaza aTOMHBIX szep.

AnepHble peakiyy. 3aKOHbI COXPAaHEHHS 3apsI0BOTO WU MacCOBOrO YMCES.
OHeprusi CBsi3U aTOMHBIX sifiep. CBsI3b MacChl U 3Hepruu. Peakuuu cuHTe3a U
nenenus sigep. Microunvkuy sHepruv CoJiHIa U 3BE31,.

AnepHas SHepreTvka. [leWCTBUSI DPAJMOAKTHMBHBIX M3JIyUYeHUM Ha >KUBBIE
OpraHW3MBl.

demoncmpayuu.

1. CrieKTpsbl U3/1yUYeHUs U MOTJIOIeHHS.

2. CriekTpsl pa3/IMuHbIX I'a30B.

3. Cnekrp Bomopoja.

4. HabsmozmeHue TpeKoOB B Kamepe BunbcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIINX U3TyUeHHM.

6. PerucTpaiys U3ayuyeHUst TPUPOHBIX MUHEPasioB U MPOIYKTOB.

JlaGopamopHbie pabombl U ONbIMbL.

1. HabnrozieHue CII/IONIHBIX U TMHENUATBIX CTIEKTPOB U3/TyUeHUs.

2. WccnepmoBaHuve TPEKOB: M3MEpPEHHE SHEPrUM YacTULbl [0 TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. V3mepeHue pajuioakTUBHOrO (hoHa.

IToBTOPUTE/THLHO-00001IIAIOIMIA MO/ Tb.

[ToBTOpUTETEHO-060011]arO1I[MIT MO/TY/Ib TIpe/JHA3HAueH /s CUCTeMaTH3alun
1 0000111eHYs TIPeZIMETHOTO CO/IeP>KaHUsI U OTbITa AesiTeIbHOCTH, MIPUOOPEeTEHHOTO
MpyU U3ydYeHUM BCero Kypca (DU3MKH, a Takxke [J/si MOJATOTOBKA K OCHOBHOMY
roCy/lapCTBEHHOMY 3K3aMeHy 10 (u3uke s 00ydaroiyixcsi, BbIOPABIIUX 3TOT
yueOHBI TIpeIMeT.

[Ipy M3ydyeHUM JAHHOTO MOZYJSl Peau3yrTCs U CUCTEMAaTHU3UPYIOTCS BUJbI
JesiTeIbHOCTH, Ha OCHOBE KOTODPBIX 00ecrieurBaeTCsl JOCTIKEHUe TPeMETHBIX U
MeTarnpeAMeTHbIX  TUIAaHUPYEeMbIX  pe3yJbTaToB  o0yueHus, (HhopMuUpyeTcs
eCTeCTBeHHOHAayYHasi TPaMOTHOCTb: OCBOEHHE Hay4YHbIX METOZOB UCC/IeOBaHUS
SIBJIEHUI TIPUPOJIbI U TeXHWKH, OB/aJleHue yMeHUSIMU OOBSCHATH (pusnueckue
SIBJIEHWS,, TIPUMEHSII TI0JlyyeHHble 3HaHWs, pellaTb 3ajayd, B TOM UUCJIE
KaueCTBEHHbIE U SKCIIepUMEeHTaJIbHbIE.

[IpyHUMNWANBHO [eATe/IbHOCTHBIM XapakKTep [JaHHOTO pa3fesia peanu3yeTrcs
3a CUéT TOro, uTo OOyuarol[uiecsi BBITIOJHSAIOT 3aJaHus, B KOTOPBIX UM
rpejjiaraeTcs:



Ha OCHOBe TIOJIy4eHHbIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSCHSATDH
(busrueckue siBJieHUs] B OKpY>Katolllel MpUpOo/ie U MOBCeJHeBHOM »KU3HU;
HCII0/Tb30BaTh HayuHble MeTO/Ibl UCCie/JoBaHusl (hU3UUeCKUX SIBJIEHUM, B TOM
yucsie J7isi IPOBEPKU TUIIOTe3 U T0/yYeHUs] TeOpeTUUeCKHX BbIBO/IOB;
OOBSICHITH Hay4yHble OCHOBBI HaubOojee Ba)XKHBIX [JOCTVDKEHHN COBPEeMEHHBIX
TeXHOJIOTUi, HaripuMep, MTPaKTUUeCKOT0 KMCI0J/Ib30BaHUsl Pa3/MUHbIX UCTOUHHUKOB
SHEepryvy Ha OCHOBe 3aKOHa TpeBpallleHHst U COXpaHeHUs BCeX M3BECTHBIX BU/IOB
SHepruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

M3yyenue (HU3MKK Ha YPOBHE OCHOBHOTO 001iero obpa3oBaHusi HampaB/ieHO

Ha JOCTH)KeHWe JIMYHOCTHBIX, MeTarpeMeTHbIX U TIpeIMeTHBIX 00pa3oBaTe/IbHbIX

pe3y/IbTaToB.

B pe3ysibTare n3yueHusi ()M3MKU Ha yPOBHe OCHOBHOTO 0011jero 00pa3oBaHust

y obyuaroierocsi 6yAyT copMUpOBaHbI CJielytolIye TUYHOCTHbIE Pe3y/bTaThl B

YacTu:

e 1) MaTpUOTHUYECKOT0 BOCTIMTAHMS:

[l mposiB/ieHre UHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUNCKOMN
(Y3UUeCcKOr HayKu;

[l LEHHOCTHOE OTHOLLIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB,;

e 2) rpaXJaHCKOr0 U JyXOBHO-HPABCTBEHHOr0 BOCIIMTAHUA:

e [ rOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B 00CYKJieHUU 0011]eCTBeHHO 3HAUMMBIX U
3TUYEeCKUX MPOoO/ieM, CBSI3aHHBIX C MPAKTUUECKUM TPUMEHEeHUEeM J0CTYKEeHUM
bu3KKY;

o [ oco3HaHMe Ba)XHOCTU MOPAJIbHO-3TUUECKUX TMPUHLIUIOB B [IeATe/IbHOCTH
Y4EHOTI0;

e 3) 3CcTeTHYeCKOro BOCIIUTAHUSA:

[ BocripusiTUe 5CTeTMYECKUX KauecTB (PU3MUecKod HayKu: eé TapMOHUUHOTO
MOCTPOEHHSs1, CTPOTOCTHU, TOUHOCTH, JTAKOHUYHOCTH;

e 4) IeHHOCTH HayYHOIr'0 IT0O3HAHMSA:

o [ oco3HaHMe LIEHHOCTHM (U3NYECKOM HayKd KakK MOILIHOTO WHCTPyMeHTa
MO3HAHUSI MUpa, OCHOBBI PAa3BUTHSI TEXHOJIOTHM, Ba)KHEMIIIel COCTaBJsOLen
KYJbTYDbI;

o [ pa3BuThe HayuHOl J10003HATeNBHOCTH, WHTepeca K HCCIe[oBaTelbCKON
nesiTeNTIbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbS M  3MOLMOHA/JIbHOIO
OJ1aromo/Tyuusi:

o« [ oco3Hanue 1leHHOCTU Oe3omacHOro obpa3a J>KU3HU B COBpPeMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TpaBWUI 0e30TMacHOTO TIOBeJeHUs] Ha
TPAHCIIOpTe, Ha Joporax, C 3/JeKTPUUeCKUM UM TeIUIOBbIM 00O0py/0BaHHEM B
JOMALITHUX yC/IOBUSIX;

[ chopmMupoBaHHOCTE HaBbIKa peduieKCru, TPU3HaHKe CBOETO MpaBa Ha OLIHOKY
Y TAKOTO JKe MpaBa y pyroro 4ejioBeKa;

e 6) TPYyAOBOr0 BOCIUTAHUSA:

o [ aKTHMBHOe yuyacThe B pelLIeHWU TPAKTUYECKHWX 3ajay (B paMKax CeMbH,
oOpa3oBaTe/ibHOW  OpraHM3allud, TOpOZQ, Kpas) TeXHOJOTHUeCKOu W
COL[Ma/IbHOW HATPaB/IeHHOCTH, TPeOYIOLIMX B TOM UKCIie U pr3nuecKuX 3HaHUM;



» [ UHTepecC K MPaKTUUeCKOMY M3yUueHUI0 Mpodeccuii, CB3aHHBIX C (PHM3UKOM;

e 7) 3KO0/I0OrHYeCKOro BOCIIUTAHUA:

o [l opueHTalus Ha TNpUMeHeHWe (U3UUEeCKUX 3HAHUM [Ji1 pelleHus 3ajay B
obslacT¥ OKpyJKatolied cpepl, TUIAHUPOBAaHUS TIOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX T10C/I€/ICTBUU /11 OKPY>KaloIller Cpe/ibl;

o [l oco3HaHue rn06anbHOTO XapakTepa 3KOJOTHYecKuX mpobseM U myTed UxX
pelLleHus;

e 8) ajanTanuM K HU3MEHSHOIIMMCHA YC/J0BUSAM COLMA/JIbHOH U NPUPOJHOM
Ccpeapl:

e [ morpebHOCTH BO B3aUMOZEMCTBUM TIPYA BBITIOJIHEHUU HWCCIeJOBaHUM U
MPOEKTOB (DU3MYEeCKOW HaIpaBJIeHHOCTH, OTKPBITOCTb OMNbITY W 3HAHUSIM
APYTHX,

e [ moOBbIIIEHWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Yepe3 [PaKTUUeCKYHo
[esiTeNIbHOCTb;

[ motpebHOCTb B (hOPMHPOBAHUM HOBBIX 3HAHUM, B TOM uKc/ie (HOPMYIUPOBATh
W7ied, TIOHSTHSI, TUTIOTe3bl 0 PU3NUECKUX 00beKTax U sIB/IeHUSIX;

[ oco3HaHue JedUIUTOB COOCTBEHHBIX 3HAHUN W KOMITETeHTHOCTel B 00/1acTH
($Y3UKY;

[l ylaHMpOBaHKe CBOETO PA3BUTHS B MPHOOPeTeHNH HOBBIX (D3MUeCKUX 3HAaHUM;

[l cTpemsieHre aHAIM3UPOBATh U BISIB/ISITH B3aUMOCBSI3U TIPHUPO/IbI, 0011[eCcTBa 1
5KOHOMMKH, B TOM UHKCJIE C UCTIO/Ib30BaHUEM (PU3UUECKUX 3HAHWM;

o [ oueHka CBOMX [eWCTBUM C YYETOM B/MSIHUSL Ha OKPYJKarollyk Cpeny,
BO3MOYKHBIX I7100a/IbHBIX TIOC/Ie/ICTBHIA.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ysibTaTe 0CBOEHUS TTPOTPaMMBI 110 (PU3HKe Ha YPOBHE OCHOBHOI'O O0II[ETO
oOpa3oBanuss y oOyuaroiierocs OygyT choOpMUpOBaHbI MeTamnpejMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He TI03HaBaTe/IbHbIe YHUBEpCaIbHbIe yueOHbIe IeHCTBYS,
KOMMYHHWKaTUBHbIEe  YHUBepCa/ibHble  yueOHble  JeMCTBUS,  PeryJSTUBHBIE
yHUBepCabHbIe yueOHbIe IefCTBYSI.

ITo3HaBaTe/IbHBbIE YHUBepCA/IbHbIE y‘—lEﬁHbIe ﬂEﬁCTBHﬂ

Ba3oBble loruyeckKue AeicTBHs:
e BBIAB/IAT M XapaKTePH30BaTh CYI[eCTBEHHbIe TIPHU3HAKH OOBEKTOB
(sIB/IEHUN);
e yCTaHaB/MBATh CYI[eCTBEHHBIA TIPU3HAK KIacCU(UKAIIMM, OCHOBAHUS /IS
000011]eH1sT ¥ CpaBHEHUS;



BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEYMsI B pacCMaTpUBaeMbIX (PaKTax,
JAaHHBIX U HaO/MIO/IeHUSAX, OTHOCSIIMXCS K (PU3NUECKUM SIBJIEHUSIM;
BBISIB/ISITh NIPUUUHHO-CJI€/[CTBEHHBIE CBSI3U MNPU U3yUYeHUM (HU3UUYeCKUX
SIBJIEHUM Y TIPOLIeCCOB, Jie/laTh BbIBO/IbI C MCIIO/b30BaHUEM [1e/lyKTUBHBIX
W WHJIyKTUBHBIX YMO3aK/IIOUeHU, BbIIBUTATh TUIOTE3bl O B3aWMOCBS3SIX
(bU3MUeCKUX BeJIMUUH;

CaMOCTOSTe/TbHO BbIOMPATh Cr1ocob peliieHyst yueOHOM Gusnueckoii 3aaun
(cpaBHEHHe HECKONMBKHMX BApUAHTOB peIlleHus, BBIOOp Haunbosee
MOAXOALEro C y46TOM CaMOCTOSIT€/TbHO BbIJJe/IEHHBIX KDUTEPUEB).

Ba3oBble HcciejoBaTe/1bCKHe IeHCTBUA:

MCIT0JIb30BaTh BOMPOCKI KaK UCC/Ie[0BaTe/IbCKMI MHCTPYMEHT TT03HaHWS;
MPOBOJUTH M0 CAMOCTOSITE/IBHO COCTAB/IEHHOMY I/IaHY OIbIT, HeC/IO’KHbIN
¢dusnuecknuii SKCIepUMeHT, HeOosblloe UCCaejoBaHue (U3NUEeCKOTO
sIBJIEHUS;

OLleHMBaThb HAa TIPUMEHUMMOCTb U  JOCTOBEPHOCTb  WH(OpPMALUIO,
MOJIyYeHHYIO B XO/le UCCJIe/IOBaHHs WU SKCIIePUMEHTAa;

CaMOCTOSITe/ILHO (hOPMYIMPOBaTh 0000IIEeHNUST U BBIBOABI 110 pe3y/ibTaTaM
MpOBe/IEHHOT0 Hab/TI0/IeHus, OTIbITa, MCC/IeJOBaHuS;

MPOrHO3MPOBAaTh BO3MOXKHOe  Jla/ibHelllliee  pa3BUTHe  (DUNUECKUX
TIPOLIECCOB, a TaK)Ke BbIBUraTh MPeATIO/0KeH!sI 00 WX pa3BUTUU B HOBBIX
YC/IOBUSIX I KOHTEKCTaXx.

Pabora c uH(opmanmeii:

MIPUMEHSITh pa3/iMuHbie MeTO/bl, UHCTPYMEHTbI U 3alipOChl TIPU MOUCKe U
orbope WHbOpPMAIMK WM [JAaHHBIX C YYETOM TIpeJjioKeHHOW yueOHOM
dbu3rueckou 3azauu;

aHa/IM3MUPOBaTh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBaTh WH(OPMaIHIO
pa3MUHbIX BUJOB U (JOpM TIpe/iCTaB/IeHMUS;

CaMOCTOSITeJIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMYy  TIpeAcTaB/IeHHs
uHbOpMal[Mi W WIIIOCTPUPOBATh pelllaeMble 3aJaud  HeCI0KHBIMU
CXeMaMH, iarpaMMaMH, MHOU rpaduKoi ¥ MX KOMOWHALIASMH.

KOMMYHI/IKaTl/IBHbIE YHHUBePCA/IbHbIE y‘-lEﬁHbIe ﬂEﬁCTBHH:

B xofie obcyzeHusi yueOHOro marepuana, pe3y/bTaToOB J1abopaTOPHbIX
paboT M TIPOEKTOB 3a/laBaTh BOTIPOCHI 10 CYIIeCTBY 00CY»K/1aeMOi TeMbl U
BBICKA3bIBaTh W/eW, HalleJieHHble Ha pellleHWe 3a/laud U Tojep>KaHue
G/1aroXkesiaTeIbHOCTU 0011L[eHuS;

COTIOCTaB/IATb CBOU CYXXJEHUs C CYXKAEHUSIMH [PYTUX Y4YaCTHUKOB
nuasora, 00Hapy>KMBaTh pa3vuure U CXOACTBO MO3ULUM;

BBIPA)KaTb CBOIO TOUKY 3DEHUSI B YCTHBIX U IMMChMEHHBIX TEKCTax;



yO/IMUHO TIPeJCTaB/SATh pPe3y/bTaThl BBITIOJTHEHHOTO (PU3MUECKOro OIbITa
(9KCIeprMeHTa, UcceloBaHus, IPOEKTa);

MOHUMAaTh U HUCII0/Ib30BaTh MPEUMYIIeCTBa KOMaHHOW U UHAUBUYa/TbHOM
paboThI TIpU pellieHuH KOHKPEeTHOM (r3uUuecKoil poOieMbl;

MIPUHMAMATh 11eJTH COBMECTHOM [leATeTbHOCTH, OPraHU30BbIBATh /IeHCTBUS
Mo eé [OCTW)KEeHHUIO: pacrpefensiTb PO, OOCYKAaTh IIPOLIeCCHl U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJILKUX JIFO/IeH;
BBITIO/THATE CBOIO YacTb PabOTHI, JOCTUTasi KAUECTBEHHOTO pe3y/bTara 1o
CBOEMY HaripaB/IeHUIO Y KOOPJWHUPYsI CBOU JEUCTBUS C IPYTUMU UieHaMU
KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOETO BKJaJa B OOIIUNA MPOAYKT IO KPUTEPUSIM,
CaMOCTOAATe/TbHO C(hOPMYTMPOBAHHBIM yUaCTHUKAaMH B3aUMO/1eHCTBUSI.

PerynsaTuBHBbIe YHUBepCa/IbHbIe yueOHbIe JeiiCTBHs

CamoopraHu3anusa:

BBISIB/ISITH TIPO0JIEMBI B >KU3HEHHBIX M YUeOHBIX CUTyalUsiX, TPeOyroImx
IS pelleHust (U3NYecKrUx 3HaHUM;

OpPUEHTUPOBATbCA B  Pa3/IMUHbIX [OJX0/aX TPUHATUS  pellleHui
(uHAMBUyanbHOE, TPUHSITHE pelleHusi B TpyIle, MPUHSTHE pelleHun
TPYIIION);

CaMOCTOSITe/TbHO COCTABJISITh aTOPUTM pellieHrs Gr3UUeCcKou 3ajauu Uin
TJlaHa MCC/IeZiloBaHUsl C YUYETOM HMEIOL[UXCS PecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTUPOBAaTh Mpe/ijlaraeMble BApUAHThI PellleHnH;
ZiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CﬂMOKOHTpOJ’lb, 3MOI_[I/IOHaﬂbelﬁ HHTE/I/IEKT:

[1aBaTh a/leKBaTHYO OLIeHKY CUTyallMy U MpeJJiaraTh I1J1aH eé U3MeHeHUs;
OOBSICHSITH ~ TMPUYMHBI  JOCTWKEHUS]  (He[OCTKeHUs]))  pe3ysbTaToB
JesiTeJTbHOCTH, ZIaBaTh OLIEHKY MPUOOPeTEHHOMY OITbITY;

BHOCUTb KOPPEKTUBBI B JIeSITEIbHOCTb (B TOM YMCJIe B XOJ, BBITOTHEHUS
(U3MUeCKOro MCC/Ie[OBaHWS WM TPOeKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHHMBIIMXCSI CHUTyallld, YCTaHOBJEHHBbIX OLIUOOK,
BO3HUKIIUX TPYJHOCTEW;

OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTb Cebsi Ha MeCTO /IPyroro yejoBeka B X0/le Criopa UM AUCKYCCHU Ha
HayUYHY0 TeMy, [IOHUMaTh MOTUBBI, HAMEPEHUs U JIOTUKY Jpyroro;
Npr3HaBaTh CBOE MPaBO Ha OLIMOKY MpU pellleHnr GU3NUYeCcKUX 3aZiau Win
B YTBEP)KJEHHSAX Ha HAayUHbIE TEMbI U TaKOe >Ke MpaBo Jpyroro.

INPEAMETHDBIE PE3YJ/IbTATDI



K koHIly 00yueHusi B 7 KJ1acce rpeiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHE
JO/DKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXCsi yMeHUM:

WCI0J/Ib30BaTh  TMOHATUS:  (PU3WUecKhe W  XWMUUeCKue  sIBJIeHUs,
Habsto/jeHre, SKCIepUMeHT, MOJeJb, TUIoTe3a, eAVHULIbI (PU3NYeCcKuX
BeJIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOSIHUSI BellleCcTBa (TBEpAoe,
)KUZIKoe, Tra3000pa3Hoe), MexXaHWUeCcKoe [BIDKeHUWe (paBHOMEpPHOe,
HepaBHOMEpDHOe, TMpPSMOJIMHEMHOe), TpPaeKTOpUsi, pPaBHO/EHCTBYHOLIAs
Cuna, nedopmariusi (ynpyras, TJ1IaCTU4ecKasi), HEBeCOMOCTb,
COOOIIIArIINeCs: COCY/bI;

pasnuuaTh sBieHus (qudQysus, TerioBoe JBWXKEHHEe 4acCTHl] BeIecTBa,
paBHOMEpDHOe  [JBIWKEHWe, HepaBHOMEpDHOe  [IBW)KeHWe, HWHepLus,
B3aMMO/J€MCTBUE TeJl, paBHOBECHEe TBEDJbIX Te/l C 3aKPeIyIEHHOM OChIO
BpallleHus], repe/iaya JaB/aeHusi TBEPAbIMU TeaMHU, XUAKOCTSIMU U ra3amu,
aTMoC(epHOe [aBjieHWe, [JlaBaHUe Tes, TMpeBpalleHHuss MeXaHU4eCKOU
SHEPruM) Mo OMNUWCAHUI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OMbBITOB,
JIeMOHCTPUPYIOIIUX JaHHOe (hr3UuecKoe siBIeHUE;

pacrio3HaBaTh TIPOsiBJieHWe UW3YuYeHHbIX (U3UUeCKUX SIBJIeHUW B
OKpy)KarolljeM Mupe, B TOM uucje (u3udeckue sB/IeHHs B MpPUPOJeE:
TIPUMEDbI IBIDKEHUS] C Pa3/IMUHbIMU CKOPOCTSIMU B >KMBOW U HEXUBOU
npupojie, [AeUCTBHe CU/bl TPeHUsI B TPUPOJE U TeXHUKe, BIMSIHUE
aTMochepHOro /laB/ieHs Ha >KUBOW OpraHW3M, TlaBaHUe PbIO, pblyaru B
Tejie Ye/I0OBeKa, MPU 3TOM TepeBOAUTh MPAKTHUUECKYIO 33/jauy B yueOHYIO,
BbIJIe/ISITh CyIlleCTBeHHbIe CBOMCTBA (MPH3HaKU) (PU3NUECKUX SIBJIEHUM;
OMMCHIBAaTh U3yUYeHHbIe CBOMCTBA Tel U (hH3UUYEeCKUe SIBJIEHUS], UCTIO/b3YS
bu3MUecKre BeIMUMHBI (Macca, 00bEM, TJIOTHOCTD BeITleCTBa, BpeMs, My Th,
CKOPOCTb, CpeJHsisi CKOPOCTb, CU/Ia YTIPYTrOCTH, CH/a TS)KeCTH, BecC Tea,
CuJia TpPeHusl, iaBjieHue (TBEPOTro Tesla, XKUAKOCTH, Ta3a), BbITA/JIKMBarOLLast
cuia, MexaHWueckass paboTa, MOIIHOCTb, TIJIeu0 CHJ/Ibl, MOMEHT CUJIbI,
KO3(PhULIEHT TI0/Ie3HOT0 [IeWCTBUSI MeXaHW3MOB, KHHeTUYecKas U
MOTeHLMa/IbHasi SHEeprusi), TpW ONUCAHWU T[PAaBUIBHO TPAaKTOBAaThb
bu3MUeCcKrii CMBIC UCITO/Tb3yeMbIX BeJTMUMH, UX 0003HaUeHUs ¥ e TUHULIBI
du3nueckux BeWYMH, HAaXOAWUTb (OPMYJbl, CBSI3bIBAIOLIME [IaHHYIO
(bU3MUeCKyr0 BeIMUMHY C JPYTMMM BeJMUYMHAMH, CTPOUThH TpaduKu
M3yUeHHbIX 3aBUCUMOCTeN (PU3NUEeCKUX Be/INUKH;

XapaKTepu30BaThb CBOWCTBa Tes, (U3nMueckude SIBJIEHUSI W TIPOLIECCHI,
WCI0JIb3ysl TIpaBW/a C/I0KeHUs1 Cua (BAOJIb OAHOM MPSIMOM), 3aKOH I'yka,
3akoH [lackassi, 3akoH ApxuMmesa, TTPaBWIO paBHOBecHsi pbiyara (6/10Ka),
«30/I0TO€ TPaBW/IO» MeXaHWKHM, 3aKOH COXpaHeHWs] MeXaHWUYeCKOU



SHepruy, Npud 3TOM JaBaTh CJIOBeCHYIO (DOPMYJ/MPOBKY 3aKOoHa U
3aMKUChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKeHUE;

00BSICHATh (hr3UUeCcKUe SIBJIEHUS], TIPOLIeCChl M CBOMCTBA TeJl, B TOM UHC/Ie
M B KOHTEKCTe CHUTyalud T[PaKTUKOOPMEHTUPOBAHHOTO XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTHb O0OBsiCHeHWe u3 1-2
JIOTUYECKUX 111aroB C OMOpPOM Ha 1—2 U3yueHHbIX CBOMCTBA (PU3NUYECKUX
sIBJIEHUM, (PU3MUYECKHX 3aKOHA U/ 3aKOHOMEPHOCTH;

pelllaThb pacuéTHble 3a7aud B 1-2 [eliCTBUsA, WCIIO/b3Yys 3aKOHbl U
dopMysibl, CBsi3bIBarolue (r3nuecKre BeMUMHBbL: Ha OCHOBE aHasu3a
yCJIOBUS 3a/lauy 3alyChbiBaTh KpaTKOe yC/IOBUe, MO/CTaB/sATh (hr3udecKre
BeJIMUMHbI B (DOPMYJIbI M TIPOBOJUTH PacyéThbl, HaXOAUThb CIPABOYHBIE
JlaHHbIe, HeoOXOouMble sl pellleHus 3a/lau, OLleHWBaThb PealiCTUYHOCTD
MOTyUYeHHOU (PU3NUeCKOUN BeJTMUMHBI;

pacrio3HaBaThb TMpo0J/ieMbl, KOTOpble MOKHO peLIUTb TPU TOMOIIU
(br3UUeCcKuX MeTOJ0B, B ONMCAHUM UCC/IeI0BaHUS BbIIe/ISITh TIPOBEPsSieMOe
npe/inoJioykeHue (TUMOTe3y), pa3iMuaTh U UHTePIIPeTUPOBATh MOTyUeHHbIN
pe3y/ibTaT, HaxOJuUTh OLIMOKM B XOZe OMbITa, JefaTh BBIBOZbI IO €ro
pesy/bTaram;

MPOBO/IUTh  OTBITHI 1O HabOMOZeHNI0 (PU3MUeCKUX SBJAEHUM WA
(bur3nUecKux CBOUCTB Ten: (hOpMYJIMPOBaTh ITPOBepsieMble MpeAoIoKeHUs,
cobupaTrh yCTaHOBKY W3 TIpe/|/I0XKeHHOT0 000py/I0BaHusl, 3alUChIBaTh X0/
orbITa U (OpMyIMPOBATh BHIBO/IbI;

BBIIO/IHATh MpsIMble U3MEpPeHHsl PAacCTOsIHUSI, BPEMEHM, MacChbl Tera,
00BbéMa, CUIBI U TeMIepaTypbl C MCIO/Ab30BaHHWEM aHa/lOTOBbIX U
1[MbpOBLIX TIPUOOPOB, 3amMuChiBaTh TI0Ka3aHUs TPUOOPOB C YUYETOM
3aJjlaHHOM abCOMFOTHOM TTOTPELIHOCTY U3MepeHUi;

MPOBO/IUTH UCC/Ie0BaHKe 3aBUCUMOCTH O/IHOM (hH3UUeCKOi BeJIMUMHBI OT
APYTrOM C WCMOJIb30BaHWEM TPSIMbIX W3MepeHuM (3aBUCHMOCTU MYTU
PaBHOMEPHO JIBWXKYLLETOCs Tejla OT BpeMeHU JBKeHUs TeJla, CUJIbl TPeHUsT
CKOJIb)KEHUsI OT Beca Tesja, KauecTBa 0OpabOTKM TOBepXHOCTeH Tel U
HEe3aBUCHMOCTU CWJIbl TPEeHHUsl OT TIOLIa[y COTIPUKOCHOBEHUS TeJl, CHJIbI
YIPYTOCTH OT yAJVHEHUs! TMPYKUHbI, BBITATKMBAIOIEN CUIbI 0T 00BEMa
MOTPY’>KEHHOM YaCTU TeJjla U OT IJIOTHOCTH >XUAKOCTH, eé He3aBUCUMOCTH
OT TUIOTHOCTH TeJjia, OT IJIyOWHbI, Ha KOTOPYIO TOTPY’KE€HO Tesl0, YCIOBUM
TJIaBaHUsI TeJl, YCJOBUM paBHOBecCHsi pblyara M 0J/IOKOB), y4acTBOBaTh B
TUIAaHUPOBaHUM yueOHOTO WCC/e/0OBaHUsl, COOWpaTh YCTAaHOBKY U
BBITIO/IHSATh M3MepeHusi, Crefysl TMpeAio)KeHHOMY IlaHy, (UKCHPOBAThb
pe3y/bTaThl TMOAYUEHHOM 3aBUCHMOCTH (DU3MUECKHUX BeJIMUMH B BU/IE



npe//IoXKeHHbIX Tabmuil ¥ TpaduKoB, Ze/aTh BBIBOJLI T0 pe3ysbTaTaM
WCCIIeJOBaHMUS;

MPOBOJUTh KOCBEHHble H3MepeHHUsi (PU3NUeCKUX BeMUuYuH (TUIOTHOCTh
BellleCTBa YKUJKOCTU U TBEPZOTO TeJia, CUjla TPeHHUsI CKOJTb)KeHUsl, 1aB/ieHre
BO3/lyXa, BbITaJIKMBAIOIlasi CW/a, JEMCTBYIOIas Ha TIOTPY>KEHHOe B
JKUAKOCTb  Teso, KO3(PPUIMEeHT T[Oose3HOro  AeWCTBUS — TPOCTHIX
MeXaHU3MOB), C/IeAysl TIPe[JIOKEHHOW WHCTPYKIUM: TPU BBITOJTHEHUU
M3MepeHuil CoOupaTh SKCMepUMEHTabHYI0 YCTAHOBKY U BBIUHCIIATH
3HayeHre UCKOMOW Be/TMUWHbI;

cobr01aTh TIpaBU/ia TEXHUKH 0€30T1aCHOCTH TP paboTe ¢ 1abopaTopHBIM
obopyoBaHHEM;

yKa3blBaTh TIPUHIMITBI JIEMCTBUS TIPUOOPOB M TEeXHUYECKHX YCTPOUCTB:
BeChbl, TEPMOMETp, [JUHAMOMETP, COOOILAIOIINecs COCybl, OGapomeTp,
pblyar, Mo/IBW)KHbIN 1 HETIOABW)KHBIN 010K, HAaK/IOHHAsI TJIOCKOCTb;
XapaKTepu30BaTh TMPUHIUMBI  AeWCTBUS HW3YYeHHbIX TIPUOOPOB U
TeXHUUECKHUX YCTPOWCTB C OIMOpPOM Ha WX onucaHus (B TOM UHCIIe:
MOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOZQA, T'HAPABJIWYECKUN TIpecc,
MaHOMETp, BbICOTOMED, TOPIITHEBOM HACOC, apeOMeT]p), UCTIOb3Ysl 3HAHUS
0 CBOMCTBax (U3NUeCKUX sIBIeHHN U HeoOxogumbie (pu3nUecKre 3aKOHBI
M 3aKOHOMEepHOCTH;

NMPUBOJUTHL  TNpUMepbl  (HaxoJWThb  HWH(OpPMALMI0 0  MpUMepax)
MPAaKTAYeCKOTO MCIO/b30BaHUsl (M3WUYeCKUX 3HAHWM B TIOBCEJIHEBHOMU
JKU3HU it oOecrieueHus1 6e301MaCHOCTU TIPU 00palljeHu C IMpruOopamMu U
TeXHUUECKHMH YCTPONMCTBaMH, COXpaHeHHs 3/10POBbsI M COO/TI0/IeHHSI HOPM
9K0JIOTUUYECKOTO TOBe/ieHUs B OKpY»Katollel cpe/ie;

OCYILIeCTB/ISAITh OTOODP WCTOYHWKOB uH(MoOpMaluu B VIHTepHeTe B
COOTBETCTBUM C 3a/laHHBIM TIOMCKOBBIM 3aliPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHMM U TIyTéM CpaBHEHUS PA3/IMYHbIX WCTOUHUKOB BBIJIE/IATh
uHbOpMaIMIO, KOTOpas SIB/sSeTCsS MPOTUBOPEUMBOM WM MOXKET ObITb
He/JJ0CTOBEpPHOM;

MCIIO0/Tb30BaTh TIPY BBITIOJTHEHWU yueOHBIX 3aJjaHU HayuHO-TIOMYJISIPHYIO
nuTepartypy Gr3UUeckoro cofiep>KaHusi, CipaBOYHbIe MaTepHrasibl, PeCypChl
cetu VIHTepHeT, B/aZieTb TIPUEMaMU KOHCTIEKTUPOBAHUSI  TEKCTa,
npeobpa3oBaHusi MHGOpPMALMY U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
Co3/laBaTh COOCTBEHHbIE KpaTKWe IMHMChbMEeHHbIe U yYCTHbIE COOOIIeHUsT Ha
OCHOBe 2—3 MCTOYHHKOB WH(pOpMaluy (pU3UUecKoro CO/iep>KaHusi, B TOM
yucsie myOIMYHO Jie/iaTh KpaTKHe COO00IeHNs 0 pe3yJibTaTaX MPOeKTOB Wn
yueOHBIX MCCeI0BaHUM, TIPU 3TOM TPaMOTHO HCII0/Ib30BaTh M3yUeHHBIM



MOHATUMHBIM ammapaT Kypca (U3MKH, COMPOBOXKJAATh BBLICTYIIIEHHE
ripe3eHTaluel;

TIPU  BBITIOJTHEHUHM YYeOHBIX TIPOEKTOB WM HCC/IeOBAaHWM pacripeesisiTh
00513aHHOCTH B TPYIIIIe B COOTBETCTBHH C ITOCTaBJIEHHLIMH 3a/ladaMH,
C/lefuTh 3@ BBLITIOJTHEHWEM TIlaHa [JeWCTBUM, afieKBaTHO OLIeHWBAaTh
COOCTBeHHBIM  BK/JaJ, B  JesSTeJIbHOCTh  TPYMIbl,  BLICTPAaWBaTh
KOMMYHHKATUBHOE B3aIMO/IENCTBIHE, YUUThIBAs MHEHUE OKPY>KatoIIHX.

K koHIly oOyueHusi B 8 K/jtacce mipejMeTHbIe pe3y/bTaThl Ha 6@30BOM YpPOBHe
JOJDKHBI OTpaXkaTb C(hOPMUPOBAHHOCTH ¥ 00yUarOIUXCsl YMEHH:

VCIIO/Tb30BaTh TOHATHSA: Macca U pa3mMepbl MOJIEKYJI, TEIJIOBOe BMKEHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS Bell[eCTBa, KpUCTa/UTMUeCKue U
amop(Hble Tena, HACHILEHHbIM W HEHACHILEHHbIM Map, B/AAXKHOCTb
BO3/lyXa, TeMmrepaTrypa, BHYTPEHHSSl 3HEeprus, TeIUIOBOM [IBUraTellb,
3/1eMeHTapHBIN 3JIEKTPUYeCKUU 3apsiji, 3JeKTPUUecKoe Tosie, MPOBOJHUKU
Y IU3JIEKTPUKH, TIOCTOSTHHBIN 3/1IEKTPUUYECKHI TOK, MarHUTHOE TI0JIE;
pasnuyarh siBjieHUs (TErUioBOe pacCllIMpeHWe W CKaTue, Terionepejaua,
TeI/JIOBOe paBHOBECHE, CMauvBaHWe, KalW/UISIPHbIE sSIBIEHUS, WCIapeHue,
KOH/IeHCalusl, IUIaB/ieHre, KpUCTalu3auvs (OTBepZeBaHue), KUIeHUe,
Terionepejaya (TeryIonpoBOAHOCTb, KOHBEKI[uS, u3J/lyyeHue),
371IeKTpU3aLysl TeJsl, B3aUMO/|eliCTBUe 3apsi[ioB, [JeHCTBUS 37€eKTPUUECKOTro
TOKa, KOPOTKOe 3aMblKaHWe, B3auUMO/IeiICTBUe MAarHWTOB, [IelCTBUe
MarHMTHOIO TOJ/IS1 Ha TIPOBOJHUK C TOKOM, 3JIeEKTPOMAarHUTHast UHAYKLMSA)
M0 ONWCAHUKD HX XapaKTepHbIX CBOMCTB U Ha OCHOBe OIIbITOB,
J€EMOHCTPUPYIOILIUX JJaHHOe (hPH3UUecKoe sIBJIeHUE;

pacrio3HaBaTh TIPOsIBJIeHWE W3Y4YeHHbIX (U3UUEeCKUX SIBJIEGHUHA B
OKpy)KaroleM MHpe, B TOM uucje (U3MYecKue $SIBJIeHWs B MPUPOJe:
MOBEPXHOCTHOE HATSDKEHWe W KalWUIspHble SIBJIEHUSI B IIPUPOJE,
KpUCTa/ulbl B TIIpupofe, usnydyeHne Co/HIa, 3amep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe pOChl, TYMaHa, WHesl, CHera, 3/IeKTprUuecKue
siBJIeHUs. B aTMocdepe, 3/€KTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMJ/IH, Aper( MoJI0COB, POJIb MarHUTHOTO MOJIS [J1s1 )KU3HU Ha 3emJie,
MOJIIPHOE CHsIHWe, TPU 3TOM TepeBOJWTh NPaKTHYeCKyr 3aZiadyy B
y4ueOHYI0, BBIZIE/IATh CYII[eCTBEHHbIE CBOMCTBA (TIpU3HAKK) (PU3UUECKUX
SIBJICHUU,

OMKCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUEe SIBJIEHUS, UCTIO0JIb3YS
(¢r3nueckre BeTMUYUHBI (TeMIiepaTypa, BHyTPEHHSS] SHEpPrusi, KOJM4eCTBO
TeIVIOThI, yJe/bHasl TeIJIOEMKOCTb BeLeCTBa, yJe/lbHasg TeruioTa
TJIaB/ieHus, yjefbHas TeIyioTa Iapoobpa3oBaHusi, yjenbHas TerioTa
CropaHusi TOIUIMBA, KO3(@UIMEHT TMO0Je3HOro [JeHCTBUS TerOBOU



MallIMHbI, OTHOCUTE/IbHAs! BI&)KHOCTh BO3/1yXa, 3JIeKTPUUeCKU 3apsi]], Crhjia
TOKa, 9JIEKTPUUYECKOe HampsbKeHWe, COMPOTUB/IEHWE TMPOBOJHUKA,
yZlellbHOe COTPOTHB/IEHE Bell[eCTBa, paboTa v MOIITHOCTb /IEKTPUUECKOTO
TOKa), MpPUA ONWCAHWM TPaBWIbHO TPAKTOBaThb (PU3NUECKUM CMBIC/
WCTIO/Tb3YeMbIX BeJTMUMH, 0003HaUeHUs U eJUHULIbI (PU3NUeCKUX BeJIUUMH,
HaxoJuTb (OPMYJIbI, CBSI3bIBAIOIIME [JaHHYI (PU3NUYECKYI0 BEJIUUKHY C
JpPYrMMH BeIMYMHAMM, CTPOUTHb TpaMKA M3YYEHHBIX 3aBUCUMOCTEH
(M3UUeCKUX BeJINUVH;

XapakTepu30BaTb CBOMCTBA Tes, (U3WYecKue SBJeHUSI WU MPOLeCChHI,
WCI0J/Ib3ysi OCHOBHbIE TIOJIOXKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKOW TeopuH
CTPOEHUs BellleCTBa, MPUHLMII CYyIepPHo3uLUU Toyield (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHMs 3apsja, 3akoH OMa [1/1s1 yyacTKa Lelu, 3aKOH
Ixoyns—JleHua, 3aKOH COXpaHeHUs SHePIuH, MPU 3TOM /1aBaTh CJIOBECHYHO
(opMy/IMPOBKY 3aKOHA Y 3alMChIBaTh €10 MaTeMaTUUeCKOoe BbIpaXkKeHUe;
O0BSICHATh (pU3HMUeCKHe TPOIlecChl W CBOMCTBA Tel, B TOM UHC/ie U B
KOHTEKCTe CUTyal[ii MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISB/ISTh
MPUYNHHOC/IE/ICTBEHHBIE CBSI3U, CTPOUTb 00BsICHeHUe U3 1-2 JIoruuecKux
1IarOB C OMOpOW Ha 1-2 W3yuyeHHBIX CBOWCTBA (PU3MUECKUX SIBJIEHUH,
(bur3UUecKux 3aKOHOB WK 3aKOHOMEPHOCTeH;

peliatb pacuéTHble 3a7auyd B 2—-3 [EeUCTBUS, WCIO/b3ysl 3aKOHbI M
dbopmysibl, CBs3bIBaIOIIME (PU3NUECKHe Be/MUMHbI: Ha OCHOBe aHa/lIu3a
YCJIOBHS 3a/laud 3alvChiBaTh KpaTKOe YC/IOBHe, BBISB/SATb HEJ0CTaTOK
INAHHBIX 711 pelleHus 3afaud, BbIOMpAaTh 3aKOHbI W (HOPMYyJIBI,
HeoOXoAuMble fJii e€ pelleHus, TPOBOAUTb pPAacuéTbl U CpPaBHUBATH
MoJiyyeHHOe 3HaueHue (PU3NYecKor BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh Tpo6/ieMbl, KOTOpble MOJKHO peIlIUTb T[IpU T[OMOILIU
(Y3UUeCKMX MeTOJOB, HWCIIO/b3ysl OMUCAHWE WCC/Ie[0BaHusl, BbIJEJSATh
1poBepsieMOe  TIPeAIO/IOJKeHre, OLleHUBaTb TMPaBWIBHOCTb — IOPSAKa
TIPOBe/IeHUs] UCC/IeJOBaHus, e/laTh BbIBOJBI;

MPOBO/UTL OMNbITHl 1O HabOMOZeHUI0 (PU3MUeCKUX SIBJEHUA WU
(Y3UUeCKUX CBOWCTB TeJl (KanWLIsSpHbIe SIBJIEHUS, 3aBUCUMOCTD /laBJIeHHUS
BO3/lyXa OT ero 06béMa, TemriepaTypbl, CKOPOCTH TIpOLiecca OCThIBAaHUS U
HarpeBaHus TIpM M3/IyUYeHUMM OT I1[BeTa WU3J/yyaroiler (Mor/omnjarolen)
MOBEPXHOCTH, CKOPOCTb MCIapeHusi BOJbl OT TeMIlepaTyphbl KUJKOCTH U
M/oaZAu €€ TIOBePXHOCTH, 3JIeKTpU3alusi Tel M B3aUMOJEKCTBUE
3JIEKTPUUECKUX  3apsAi0B, B3aUMOJEWCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3alsi MarHUTHBIX T10JIed TIOCTOSIHHBIX MAarHWTOB, [JeWCTBUS
MarHuTHOTO MO/l Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3/IEKTPOJIBUraresisi TOCTOSTHHOTO TOKa): (hOpMy/IMpOBaTh



TIpoBepsieMble TPeAToI0XKeH!s, COOMpaTh YCTAaHOBKY U3 TIPe//I0KEeHHOTO
000opy/10BaHUsl, OMUCHIBATh X0/ OTbITa U (HOPMYIUPOBAaTh BHIBObI;
BBITIO/IHATD TIPSIMbIe M3MepeHUsl TeMIlepaTypbl, OTHOCUTE/TbHOMN BIa’KHOCTH
BO3/JlyXa, CW/Ibl TOKa, HaMpsDKeHUsl C HCI0/Ib30BAHWEM aHaI0TrOBbIX
npuOOpPOB ¥ JATUMKOB (PU3WUYECKMX BeJWUMH, CPAaBHUBATh DPe3y/IbTaThl
HM3MepeHUi C yY6TOM 3a/JaHHOM abCOTFOTHOM MOTPeNIHOCTH;

MPOBO/IUTH UCCJIe/IOBaHUE 3aBUCUMOCTU OZJHOUW (DU3HUUeCKOUW BeJIMUMHBI OT
JIpyrol C  WCIo/Jb30BaHWEM TMpsMbIX  H3MepeHUN  (3aBUCHMOCTh
COTIPOTHB/IEHUS] TPOBOJHUKA OT €ro /JIMHbI, TMJIOLIad TIOTepeYHOro
CeueHUs U yZe/IbHOrO COTPOTUBJ/IEHUS BellleCTBa MPOBOAHUKA, CUJTbI TOKaA,
UAYLIero uepe3 TMPOBOJAHUK, OT HaNpsOKeHUs] Ha TPOBOJHUKE,
MCC/iejloOBaHUe T10C/Ie/JOBaTe/IbHOTO UM Tapajule/IbHOTO  COeAMHeHUM
MPOBOJHUKOB): TIAHUPOBATh WCCAel0BaHUe, COOMpAaTh YCTaHOBKY U
BBITIOJIHATb W3MepeHUs, Crefysl Tpe[0KeHHOMY IllaHy, (DUKCHPOBATh
pe3y/ibTaThl TIOJyUeHHOUW 3aBUCUMOCTH B BU/le TaO/MIL] ¥ rpadMKOB, /eaTh
BBIBO/IbI T10 pe3yJ/ibTaTaM MCC/e/I0BaHuUS;

MIPOBO/JIUThL KOCBEeHHble U3MepeHUs (PU3NUeCKUX BeJUuuH (yJenbHast
TETVIOEMKOCTh ~ BeIlleCTBa, COMPOTHB/IEHWe TPOBOAHUKA, pabota u
MOII[HOCTb 3J/IEKTPUUECKOTO TOKA): TJIAHUPOBaTh H3MepeHus, CcoOuparthb
5KCIIepUMEeHTaIbHYI0 YCTaHOBKY, C/ieflysl NpeJ/IOKeHHONM UHCTPYKLUU, U
BLIUMC/IATH 3HaUeHUe BeIMUMHbI;

co0/rojaTh MpaBu/ia TeXHUKU 0e30TacHOCTH MpU paboTe ¢ 1labopaTopHBIM
obopy/ioBaHHEM;

XapaKTepu30BaTh TIPUHIUMBI  AeWCTBUS HW3YYeHHbIX TIPUOOPOB
TeXHUYeCKUX YCTPOWCTB C OMOPOM Ha UX OMUCaHUs (B TOM UKC/Ie: CUCTeMa
OTOIIJIeHUs IOMOB, TUTPOMETP, TlapoBasi TypOuHa, aMIiepMeTp, BOJLTMETP,
CUéTUMK 3IeKTPUUECKOM SHEepruM, 31eKTPOOCBETUTe/IbHbIe TPUOOPHI,
HarpeBaTeJibHbIe 3JIeKTPOTIPHUOOPHI (mpuMepsl), 3/1eKTpUUeCKue
MpeloXpPaHUTe 1, 3IeKTPOMAarHuT, 3/IeKTPOABUTaTe b OCTOSTHHOTO TOKa),
WCIIO/Ib3ysl 3HAaHWS O CBOMCTBAaX (M3NUECKUX SIBJIEHWM W HeoO0XOouMbIe
(r3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh TIPOCTble TEeXHWYECKHe YCTPOMCTBA U MW3MEpUTeJIbHbIe
NpUOOPHI TI0 CXeMaM U CXeMaTUYHBbIM PUCYHKaM (>KUJKOCTHBIN TEPMOMETD,
TEePMOC, TICUXPOMETP, TUTPDOMETp, JABWraTe/llb BHYTPEHHEro CropaHwus,
3/IeKTPOCKOII, PeoCcTaT), COCTaB/ATb CXeMbl 3JeKTPUUECKUX Iiereill c
nocsiefioBaTe/IbHbIM 1 TMapassie/ibHbIM COeJUHEHUEM 3/1eMeHTOB, pa3nuast
yCJIOBHBbIe 0603HaUeHUsI 3/IEMEHTOB 3/IeKTPUUeCKUX Lieriel;

NMPUBOAUTL  TpUMephbl  (HaxoJuWTh  HH(OpPMalLMI0 0  TMpUMepax)
MPaKTUYECKOTO WCIO/Ib30BaHUS (M3UUECKUX 3HAaHWW B TIOBCEJHEBHOM



JKU3HM 71 0o0ecrieueHHs: 0e30MacHOCTU MpH 00palljeHruy ¢ TpudopamMu U
TeXHUUECKHMH YCTPONCTBaMH, COXpaHeHUs 3/10POBbsl U COO/II0/IeHNsI HOPM
9K0JIOTUUYECKOT0 MOBeJileHUs B OKpY»Karollell cpe/ie;

OCYILLIeCTB/ISITh TIOUCK UH(POpPMAlMM  (PU3NYECKOTO COJep)KaHusi B
VHTepHeTe, Ha OCHOBe WMEIOIIUXCA 3HAHUW U TIYyTEM CpaBHEHUs
JOTIO/THATE TbHBIX NCTOUHUKOB BBIZIeNSITh MH(OPMALIUI0, KOTOpasi sIB/ISIeTCS
MIPOTUBOPEUUBON WU MOXKeT ObITh HeI0CTOBEPHO;

MCII0/Tb30BaTh TIPY BBITIOJTHEHUU yueOHBIX 3aJjaHUi HayuHO-TIOMYJISIPHYIO
nuTepaTypy (pH3UUeCcKOro cofeprKaHusi, ClipaBOUHble MaTepyaJibl, peCypChl
cetu VIHTepHeT, B/aZieTb TIPUEMaMU KOHCTIEKTUPOBAHUSI  TEKCTa,
npeobpa3oBaHusi HHGOPMALMY U3 O/THOW 3HAKOBOW CHUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIe MHUCbMEHHble W KpaTKue YCTHble COOOIeHuUs,
00001iasi uHGOpPMAIMI0 U3 HECKOJbKUX WCTOUYHUKOB (DU3NUECKOTO
CoZiep>KaHusi, B TOM UKc/ie TTyO/IMYHO TIPe/ICTaB/IsITh Pe3yJbTaThl TPOeKTHOMN
WJIA UCCJIeZIOBATeTbCKOM ZiesiTe/IbHOCTU, TIPH 3TOM I'PaMOTHO UCII0/Ib30BaTh
M3yueHHbIM TIOHATUMHBIM amnmapar Kypca (PU3KKH, COMNPOBOXK/ATh
BBICTYIIJIEHHeE TIpe3eHTalel;

MpY  BBITIOJIHEHUM yueOHbIX TIPOEKTOB W MCC/e0BaHUM (hH3UUeCcKrX
TIPOL[ECCOB pacrpeziesiAiTb 00s3aHHOCTH B TpyMIe B COOTBETCTBUU C
MOCTaB/IeHHBIMU 3aJja4aMU, C/Ie[JUTh 3a BBIMOJHEHWEeM TIIaHa JeMCTBUM U
KOpDpeKTHPOBaThb €ro, afieKBaTHO OLleHWBaTb COOCTBEHHbIM BK/aj B
J1esiTeIbHOCTh TPYIIIbI, BBICTPaBaTh KOMMYHUKAaTUBHOE B3aUMO/IelCTBHe,
MPOSIBJ/IsiS TOTOBHOCTD pa3peiiaTb KOH(IUKTHI.

K koHIly oOyueHusi B 9 KJiacce mipejMeTHbIe pe3y/bTaThl Ha 0a30BOM YpPOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yUaroLUXCsl YMeHUi:

HUCITO/Ib30BATh TIOHATUA: cucremMa OTCqéTa, MaTe€pHrd/IbHad TOYKa,
TPaeKTOpHsl, OTHOCUTEIbHOCTb MEeXaHWYeCKOro [BWXeHus, Aedhopmalys
(ynmpyrasi, mjacTAueckasi), TpPeHUe, LIeHTPOCTPEMUTEIbHOEe YCKOpEeHHe,
HEBECOMOCTh W Teperpy3Ku, L[eHTp TsHKecTd, abCOMIOTHO TBEPAOe TeJo,
LIeHTp TSDKeCTU TBEPJOro Teja, paBHOBecHe, MexaHWUeckue KoJjiebaHus U
BOJTHBI, 3BYK, MH(PA3BYK U y/IbTPa3BYK, 3/IEKTPOMarHUTHbIE BOJTHBI, I1TKa/Ia
9JIEKTPOMAarHUTHBIX BOJIH, CBeT, O/JM30PYKOCTb U [aTbHO30PKOCTb,
CTIeKTPbI UCITyCKaHWS U TIOTJIONeHus, anbda, 6eTa- ¥ ramMmma-u3nydeHus,
M30TOMbI, ijepHasi SHEPreTHKa;

pasnuyarh sBeHUs (DaBHOMEPHOE W HepaBHOMEDHOEe IPSIMOJIMHEWHOe
JIBIDKEeHHe, paBHOYCKOPEHHOe TIpSIMOJIMHeMHOe [IBU)KeHUe, CBOOO/HOe
naJieHye TeJjl, pPABHOMEPHOe BW)KEHHEe MO OKPY’KHOCTH, B3aUMOJEeUCTBHE
Tes, peakTHBHOe JBIWKeHUe, KojebarermbHOe ABIKeHHe (3aTyxaroliue U
BBIHY)K/IeHHble KoJie0aHUsI), pe30HaHC, BOJIHOBOe ABM)KeHUe, OTpakeHUe



3ByKa, MPSIMOJIMHEHHOe paclipocTpaHeHHe, OTpa)keHWe U TpejioM/ieHHe
CBeTa, TI0JIHOe BHYTPeHHee OTpakeHHe CBeTa, pa3/ioykeHue Oesioro ceeTa B
CIIeKTP W CJ0KeHWe CIeKTPa/JbHbIX 1[BETOB, [UCIEepCUs CBeTa,
ecTeCTBeHHasl paJJM0aKTUBHOCTb, BO3HUKHOBEHHE JIMHEWUUATOro CHeKTpa
W3/TyueHus) 10 ONKUCAHWIO0 UX XapaKTePHbIX CBOMCTB M Ha OCHOBE OITIbITOB,
JeMOHCTPHUPYIOIIUX AaHHOe (hr3ruUecKoe siBleHUE;

pacrio3HaBaTb TIPOSIBJIeHWEe U3yUYeHHbIX (U3NUeCKUX SBAEHUW B
OKpy>KawoljeM Mupe (B TOM uucie (Quanueckve sIBJeHUSI B MPUPOJE:
TIPUJIMBBI U OT/IUBBI, IBM>KeHUe Ty1aHeT COTHeUHOW CHUCTEeMbI, peakKTHUBHOe
JBIDKEHHEe JKUBBIX OpraHW3MOB, BOCIPUSTHE 3BYKOB >KHBOTHBIMH,
3em/leTpsiCeHre, CeliCMMUecKWe BOJIHBI, IlyHaMM, 95X0, I[BeTa TeJl,
ONTUUECKUe sIBJIeHWs B TIpUpoie, Ovosioruyeckoe [eliCTBUe BUAMMOTO,
yAbTPaUOIETOBOTO W PEHTTeHOBCKOTO U3TyUYeHWM, eCTeCTBEHHbBIU
pPaJIMOAaKTUBHBIN (DOH, KOCMUYeCKHe Jyud, PaiIMOaKTUBHOE U3/TyueHue
MPUPOJHBIX MHWHEpasoB, [elCTBHe pPaJAMOAKTHBHBIX H3/IyuyeHUNM Ha
OpraHv3M YeJ/iOBeKa), MpU 3TOM TMepeBOAUTh MpPaKTUUeCKyr 3ajauy B
yueOHYI0, BBIZIEJIATh CYI[eCTBEHHBbIe CBOMCTBA (IIPU3HAKH) (U3NUECKUX
SIBJIEHUI;

OMMChIBaTh U3yUyeHHbIe CBONCTBA Tesl U (hH3MUecKUe siBJIeHUs], UCTIO/b3Ys
dbu3Mueckre BeMUMHBI (CpefHsII M MrHOBeHHas CKOpPOCTb Teja IIpU
HepaBHOMEDHOM /[IBW)KEHWM, yCKOpeHUe, TiepeMellleHUe, TyThb, YI/OBasi
CKOpPOCThb, CW/la TPEHUs, CWa YIPYTrOCTU, CUIa TSDKECTH, YCKOpeHHue
cBOOO/IHOTO TIaZieHWs, BeC Tejia, HWMITYJbC Ted, WMITYJbC CHJIBI,
MexaHuJeckasi paboTa W MOIIHOCTb, TIOTeHIMA/bHasi SHEPrus TeJa,
MOAHATOTO HaJl TIOBEPXHOCTbIO 3eMJ/IM, TIOTeHIWa/ibHasi SHeprusi C’kaTtou
MPY>KUHbBI, KHHeTUUeCKast SHePrusl, MoJIHasi MeXaHWuecKasi SHeprusi, Iepuo/|
M yacToTa KomebaHWH, [/IMHAa BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpOCTb CBeTa, TMOKa3aTe/b IIpe/IOMJIeHUs Cpefibl), TIpU OMMCAHUM
MpaBUIbHO TpaKTOBaTh (DHU3MUECKUM CMbBIC/I HCIO0/b3yeMbIX Be/UUWH,
o003HaueHusT W eAVHULbl (U3MUEeCKUX BeJWYMH, HaXOAWUTb (DOPMYJIbI,
CBSI3bIBAOIIME [JaHHYIO (PU3MUeCKYH0 BeTMUMHY C JPYTMMH BeJMYUHAMH,
CTPOUTH rpapuKy U3yUYeHHBIX 3aBUCUMOCTeN (PU3UUYeCKUX BeJIUUUH;
XapaKTepyu30BaTb CBOWCTBa Tes, (uU3duecKue SBJA€HUS U IIPOLeCChI,
WCIIONb3ysl 3aKOH COXpaHEeHHWsI 3Hepryy, 3aKOH BCEMHPHOTO TArOTeHUs,
MPUHLIAN CYMNepro3vlUA CUJ, TIPUHLMII OTHOCUTe/NbHOCTU ['anues,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEeHWs UMITy/bCa, 3aKOHbl OTpakKeHUs U
Tipe/IoOMJIeHUs1 CBeTa, 3aKOHbI COXPaHEeHMs 3apsiilOBOrO0 ¥ MacCCOBOTO Uuce/l
MpU SiIePHBIX peakiusX, MPU 3TOM JlaBaThb CJOBECHYI (OPMYJHUPOBKY
3aKOHAa Y 3alMChIBaTh ero MaTeMaTu4yeckoe BbipaXkeHHe;



O0BSICHATH (pU3HMUecKHe TPOIlecChl M CBOWMCTBA Tel, B TOM UHC/ie U B
KOHTEKCTe CUTyal[di MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBSTh
MPUYNHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTHL 00bsICHEHHE U3 2—3 JIOTUUeCKUX
1IarOB C OMNOpPOW Ha 2—3 W3YyYeHHBIX CBOWCTBA (PU3MYECKUX SIBJIEHUH,
(bur3nUeCcKuXx 3aKOHOB WX 3aKOHOMEPHOCTeH;

pelaTh pacuéTHhIE 33/1auk (OMUParOIIUecs: Ha CUCTeMY U3 2—3 ypaBHEHUN),
MCTIO0JTb3Ys1 3aKOHBI U (OpMYJIbl, CBsI3bIBatOIIMeE (hr3UuecKre BeJTMUKHBI: Ha
OCHOBe aHaJ/li3a YC/I0BUS 3a/lauy 3alMChbiBaTh KPaTKOe YCJIOBUE, BbISB/ISAThH
He/loCTarole Wid U30bITOUHbIe JJaHHbIe, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXOoJuMble [T pellleHHs], TIPOBOAWTH pPACuéTbl ¥ OLleHUBAThb
PeaIMCTUYHOCTh MOJyYeHHOT0 3HaueHUs (PU3UUeCKOor BeJIMUMHBbI;
pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOJKHO peIlIUTb T[pU TOMOILIU
($u3MUecKuXx MeTOZI0B, UCIIO/b3Yysl OMUCAHWe WCC/e/JOBaHUs], BbIZE/SATh
npoBepsieMOe  TPeJATo/Io’KeHHe, OLleHWBaTh IIPABWIBHOCTh — IOpsiJKa
MpOBeJIeHUs]  MCC/IeIOBaHUs], Jle/laTb  BBIBOJbl, HWHTEPIIPETHUPOBATh
pe3y/ibTaThl HabJIFO/IeHUH U OTTbITOB,;

MPOBOJUTh OIBITHI TI0 HaOMOAeHUI0 (PU3NUECKUX SBI€HUN WU
(r3nUeCcKMX CBOUCTB Tes (M3yueHHe BTOPOro 3akoHa HbOTOHa, 3akoHa
COXpaHeHUs YHepruM, 3aBUCUMOCTh Tiepruofia KojebaHui TIPY>XMHHOTO
MasiTHUKa OT MacChl TPy3a M >KECTKOCTU TIPY)KHMHBI U HE3aBUCUMOCTb OT
aMIITUTYIbI MasbIX KoJjie0aHuH, TIPIMOJIMHEHOe pacripoCcTpaHeHre CBeTa,
pasyiokeHWe 0esloro cBeta B CTEKTP, U3ydeHHEe CBOMCTB M300pakeHUs B
TUIOCKOM 3epKajie U CBOMCTB u300pakeHUsI TipeAiMeTa B coOuparolieit
nvH3e, HabJroJeHre CIUIONMIHBIX U JIMHEWMYaThIX CIIeKTPOB H3TyUeHUs):
CaMOCTOSITeJTbHO ~ CcOOWpaTh yCTAHOBKY U3 W30bITOUHOrOo Habopa
00opy/10BaHUsl, OMUCHIBATh XO/] OTbITA U €r0 pe3y/bTaTbl, JOPMYJIUPOBATh
BLIBO/IbI;

MPOBOJUTh TPY HeOOXOAMMOCTU CEepHUI0 TPSIMbIX U3MepeHUi, orpejesisis
cpefiHee 3HaueHUWe WU3MepsieMOll BeMUMHbI ((hOKyCHOe paccTosiHhe
cobuparortieli  JMH3bI), 0OOCHOBBIBATH BBIOOp criocoba H3MepeHus
(u3mepuTenbHOTO TIpUbOpa);

MPOBOJUTh UCC/AEe[0BaHME 3aBUCUMOCTeN (U3UUeCKUX BeIUYUH C
MCI0J/Ib30BaHMeM MPSIMbIX U3MepeHul (3aBUCUMOCTD ITyTU OT BpeMeHU TIpU
DPaBHOYCKOPDEHHOM /IBWDKeHHH 0e3 Hada/JbHOM CKOpPOCTH, Tiepuofa
KosieOaHMiI MaTeMaTHUeCKOro MasiTHMKa OT [JJ/JMHbl HUTH, 3aBUCUMOCTU
yrjia OTPa)kKeHUsl CBeTa OT yrja MajleHWs U yrja MpesioM/eHusi OT yria
najieHus): TJIaHUPOBaTh HCCJ/IeZiloBaHUE, CaMOCTOSITeJIbHO —CoOMpaTh
YCTAaHOBKY, (PUKCHpOBaThb pe3y/ibTaTbl T[OYyYEHHOU 3aBUCHMOCTH



bu3nuecKkux BeMUWH B BUAe Tabiui] ¥ rpadukoB, [JenaTb BBIBOJBI IO
pe3y/bTaTam UCCIIe/JOBaHuSsI;

MPOBO/UTL KOCBEHHble H3MepeHUusi (U3NUYeCKUX BeJWYUH (CpefHsis
CKOPOCTb Y YCKOPeHHe TeJla PY paBHOYCKOPEHHOM JIBU)KEHHH, YCKOpeHHe
CcBOOO/IHOTO TajieHusi, KECTKOCTh TIPYKUHBI, KO3(PPUIMEHT TpeHus
CKOJIb)KEHUs, MeXaHuuecKass paboTa M MOIIJHOCTb, UaCTOTa W TepUo/[
KosiebaHUiI MaTeMaTH4yeCKOro W TPY>KUHHOTO MasiTHUKOB, OMNTUYecKast
cWia coOWparoieli JIMH3bI, PpPaJUOaKTHBHBIA (OH): TUIAHUPOBATh
mu3MepeHusi, CoOMpaTh 3KCTIepUMEHTAlbHYI0 YCTAaHOBKY U BBITIOHATH
M3MepeHusl, Cjiefys TpeJ/I0)KeHHONW WHCTPYKL[MH, BBIYUC/SATH 3HaueHHe
BeJIMUMHBI U aHA/IM3UPOBATh MOTyUeHHbIe pe3y/bTaThl C YUETOM 3a/JaHHOM
MOTPEIIHOCTH U3MEpPEeHUN;

co0/roaTh MpaBu/ia TeXHUKU 0e301acHOCTH 1pu paboTe ¢ 1labopaTopHBIM
obopy/ioBaHUEM;

pa3nuMyaTh OCHOBHbIE TIPU3HAaKW H3YUeHHBIX (U3MUYECKHUX Mo/jesei:
MaTepuasnbHasi TOUKa, abCOMIOTHO TBEpJOe Te/0, TOUEUHbIM HCTOUHUK
CBeTa, JIy4, TOHKasi IMH3a, TiJlaHeTapHasi MO/ie/ib aTOMa, HYK/IOHHasi MOZie/b
aTOMHOTO $1/1pa;

XapaKTepu30BaTh TPUHIUMBI AeWCTBUS HW3YYeHHbIX TIPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONucaHusi (B TOM YMCIIE:
COUIOMETp, [JaTUMKU TIOJIO’KEeHHsl, PacCTOSIHUSL U YCKOpeHMsl, pakeTa,
9XO0JIOT, OUKH, TIepUCKOIl, oToanmnapar, ONTUYeCKUe CBETOBO/bI,
CTeKTPOCKOM, [03UMeTp, Kamepa BuibcoHa), MCHOMb3ysi 3HaHUSA O
CBOMCTBaX (PU3MUeCKMX sBAeHUWA U HeobxoguMmble Gu3NUeCKre
3aKOHOMEPHOCTH;

MCIO0/Tb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU U3yUeHHBIX TeXHUYEeCKUX
YCTPOWCTB, U3MepUTe/bHBIX TPUOOPOB U TEXHOJIOTMUECKHX TPOLIeCCOB
Mpy pellleHur yueOHO-TIPAKTUUeCKUX 3a/lay, OITHUeCKhe CXeMbl [Jis
MOCTPOEeHHs 300pakeHW B TJIOCKOM 3epKaJjie U cobuparoliei TnH3e;
MPUBOAUTL  MpUMepbl  (HaXoAuTb  WH(POpPMAl[MI0 O  MpUMepax)
MPAaKTUUeCKOTro HCIO0Jb30BaHusl (U3MUeCKUX 3HaHWW B TOBCeJHEBHOMU
JKU3HU [71s1 oOecrieyeHursi 6e30MacHOCTH MpU oOpallleHnu ¢ npubopamu u
TeXHUUECKHMH YCTPONUCTBaMH, COXpaHeHHS 3/10POBbsI U COO/TI0/IeHHSI HOPM
5KO0JIOTMYeCKOro MoBe/leHUs B OKpYy»Katollel cpejie;

OCYILIeCTB/SATH TIOUCK WH(pOpMalMM  (PU3NYECKOTO COJiep)KaHusi B
WHTepHeTe, caMOCTOATeTbHO (hOPMYIUPYSI TIOMCKOBBIN 3arpoc, HaXOAUThb
MyTH OMpe/ie/ieHus1 JOCTOBEPHOCTU TOyYeHHOM UH(pOpPMalMi Ha OCHOBE
MMEIOLLMXCSl 3HAHUM U [IOTIOJTHUTETbHBIX MCTOUHUKOB;



e HCIIO/b30BaTh TMPU BBITIOJIHEHUN yueOHBIX 3aJjaHuM Hay4YHO-TIOMY/ISIPHYIO
uTepaTypy (U3MYeCcKoro CoJep>KaHus, CripaBOYHble MaTepUasbl, peCypChbl
cetu UHTepHeT, BiafieTb NpUEMaMU KOHCIIEKTUPDOBAHUS  TEKCTa,
npeoOpa3oBaHys HHGOPMAILIMK U3 OHOW 3HAKOBOU CHCTEMBI B APYTYIO;

e Co37aBaTh COOCTBeHHbIe MMCbMEHHbIE M YCTHbIE COOOII[eHUs Ha OCHOBE
MH(bOpMalMM K3 HECKOJbKUX KCTOYHMKOB (PU3NUECKOTrO COJlep>KaHus,
my6JIMYHO Tpe/ICTaB/IsATh pe3y/IbTaThl TPOeKTHOM W UCC/IeJOBaTeMbCKON
JledTeJIbHOCTH, TIPpU 3TOM T'PAaMOTHO  MCIIO/b30BaThb  WM3yUeHHbBIU
MOHATUMHBIA anmapar u3yuyaeMoro pasjiena (GU3UKA U COMPOBOXATh
BBICTYIIJIEHHWE TIpe3eHTalel C yuéToM ocobOeHHOCTel ayAuTOpUn
CBEPCTHUKOB.

CucremMa O1jeHKH IJIAHHPYeMbIX pe3y/IbTaToOB 00yueHus mno ¢pusuke
OneHKa 0TBeTOB y4YallMXCsl IPH NPOBeJeHUuU YCTHOr0 0onpoca
Owuenka "5'" CTaBUTCS B CJIeAyIOLLEM CJlyvae:

- OTBeT YU€HHKa TOJHbIA, CAMOCTOSATE/bHbIM, MPAaBUWIbHbBIA, W3/I0’KEH
JIUTEpPaTypHbIM SI3bIKOM B OMpejleJIeHHON JIOTUUeCKOW T10C/ie/loBaTe/TbHOCTH,
paccKa3 COTPOBOXKAAeTCsl HOBBIMU TpUMepaMy;

- yuamuiics obHapy>XKMBaeT BepHOe TTIOHMMaHue (hHU3UUeCKOW CYIIHOCTU
paccMaTpUBaeMBbIX SIBJIEHUW Y 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH, AAeT TOYHOE
omnpezie/ieHMe U UCTOJIKOBAaHME OCHOBHBIX TIOHSITUM, 3aKOHOB, TeOpUM,
TIPaBU/IbHOE orpefesieHre (U3NUEeCKHMX BEJIWYWH, WX €JWHUI] W CIoCco00B
H3MepeHus;

- yual[uucsa yMeeT TIPUMEHWUTb 3HaHUSI B HOBOM CHUTyalluM TIpH
BLITIO/ITHEHUM TIPAaKTUYeCKUX 3a/laHuM, 3HaeT OCHOBHbIe TIOHSITUS W yMeeT
orlepypoBaTb UMM TP pellleHWd 3aj/layu, IPaBUJIbHO BBITIOJHSIET UepTeXH,
CcXembl U rpadvKy, COMYTCTBYHOII[ME OTBETY; MOXXET YCTaHOBUTb CBSI3b MKy
M3yyaeMbiM M paHee U3yUeHHbIM MaTepuasioM M0 Kypcy GU3UKH, a TaKxke C
MarepuasaoM, YCBOEHHbIM MPU U3yUYeHUH [IPYTUX MPeMEeTOB;

- BJaJieeT 3HaHUsMU U yMeHusiMUA B 06beme 95% - 100% ot TpeboBaHuii
NPOrpaMMBl.

Onenka "4" CTaBUTCA B C/IeIyIOLEM Clyydae:

- OTBET y/IOB/IeTBOPsieT OCHOBHBIM TpPeOOBaHUSM K OTBETY Ha OIjeHKY "5",
HO COZepXXUT HEeTOYHOCTHM B W3/I0)KeHWU (DAKTOB, OIpejiesieHul, TOHSITHH,
00bsSICHEHMY B3aMMOCBsi3eli, BBIBOAAX W pellleHWM 3afZiau. HeToyHOCTH Jierko
VICTIPABJISAIOTCSA TIPU OTBeTe Ha [JOIO/IHUTe/IbHbIe BOMPOCHI;



- YYall[UhCsl He UCIOo/b3yeT COOCTBeHHBbIN TIaH OTBeTa, 3aTPYAHSETCS B
TIpUBe/IeHUM HOBBIX MPUMEPOB, U TIPUMEHEeHUH 3HAaHUI B HOBOW CUTYal[1H, C1abo
VICTI0JIb3YeT CBSI3M C paHee M3y4YeHHbIM MaTeprasioM U C MaTepuaioM, YCBOEHHBIM
TIpU U3y4Y€HUH JAPYTUX NPeIMETOB;

- 00beM 3HaHUWM U yMeHUH yuartrerocs coctanyisitoT 80-95% ot TpeboBaHMiA
MpOrpaMMBbl.

Onenka "3" cTaBUTCA B CJ/IelyIOLLEM Ciyyae:

- Oosiblllasi yaCTh OTBeTa Y/IOB/IETBOpsieT TpebOBaHUSIM K OTBETY Ha
olleHKy "4", HO B oTBeTe OOHApy)KUBAIOTCS OTAe/bHbIe TIpobesbl, He
MPensTCTBYIOLIME Ja/bHENILIEMY YCBOEHHUIO MPOrpaMMHOr0 MaTepuasa;

- yuvaluiics oOHapykKuBaeT TIIOHMMaHWe YyuyeOHOrOo Marepuana IIpH
HeZI0OCTaTOUHOM TIOJIHOTE YCBOEHUSI TIOHSATHUM WIM HeNowie0BaTeJIbHOCTH
V3/I0KeHUs1 Marepuasa, yMeeT IMPUMEHSTb IMOJyueHHble 3HaHUWS TPU PelleHuHr
MPOCTBHIX 33/lad C HCI0/JIb30BaHUEM TOTOBBIX (DOPMYJ, HO 3aTPYJHSETCS TpU
pellieHNM KaueCTBEHHBIX 33/lau M 3a/ja4, Tpebytoiux npeoOpa3oBaHus (OpMy;

- yualuiics BafieeT 3HaHUSMU U yMeHUssMU B oO6beme He meHee 80 %
CoZiep>KaHusl, COOTBETCTBYIOLET0 MPOrPaMMHBIM TPeOOBaHUSIM.

Onenka "2" CTaBUTCA B CJ/IelyIOLLEM Ciyydae:

- OTBET HeNpPaBWIbHBIA, TOKa3bIBA€T He3HaHHWE OCHOBHBIX TOHSTHUM,
HEMOHMMaHWe U3yYeHHbIX 3aKOHOMEDHOCTeM U B3aMMOCBSI3el, HeyMeHHe
paboTath ¢ yueOHUKOM, pelllaTh KOJMYeCTBeHHbIe M KaueCTBeHHbIe 3a/jaul;

- y4YalllUiCsi He OB/aZiel OCHOBHBIMU 3HAaHUSIMU U YMEHUSIMU B
COOTBETCTBUM C TpeOOBaHUSIMU IMPOTPAMMBbI;

- YUalI[UiCs He B/la/ieeT 3HaHUSIMH B 00beMe TpeOoBaHUH Ha O1jeHKY "3".

OueHKa 0TBETOB yYalIUXCA MPU MPOBeIeHNH CAaMOCTOATEe/TbHBIX U
KOHTPOJ/IBHBIX PadoT

Onenka "5" cTaBUTCA B C/le[yIOLLeM Caydae:

- paboTa BbITIO/THEHA MTOTHOCTHIO;

- ClleJiaH MepeBo/l eJUHUL] Bcex (u3nuyeckux BesimuvH B "CU", Bce

HeoOXoMMBIe JJaHHbIE 3aHEeCEeHbl B YCJIOBHE, TTPABUIBLHO BBITIOJTHEHBI YEPTEXKH,
cxeMbl, rpayKu, pUCyHKH, COMMYTCTBYIOL[MEe PellleHUI0 3a/iay, CZiejiaHa TpoBepKa
110 HAUMEHOBaHHWAM, IPaBUJILHO MPOBeJeHbl MaTeMaTUUeCKue pacueTbl U JaH
TIOJIHBIN OTBET;

-Ha KaueCTBeHHble M TeOpeTUUeCKUe BOIPOCHI [laH MOJIHbIM, HMCUepIibIBatoIuH
OTBET JIMTEPATYPHBIM SI3bIKOM B OMpPeeeHHO JIOTUUeCKOM MOC/Iel0BaTeIbHOCTH,



yyalluiicsi MpUBOAUT HOBBIE TIPUMeEphI, YCTaHaB/IMBaeT CBSI3b MeXAYy U3ydaeMbIM
1 paHee W3yUYeHHbIM MaTepuajioM IO KypCy (DU3MKH, a TakKe C MaTepuasioM,
YCBOEHHBIM MPU U3YUEHWUU APYTUX NIPeMETOB, yMeeT IPUMEHUTh 3HAHUSI B HOBOM
CUTYyalluu;

- yyamuiics o0OHapy)KHBaeT BepHOe T[IOHMMaHWe (QU3NUeCKON CYI[HOCTH
paccMaTpHBaeMbIX SIBJIEHUM Y 3aKOHOMEPHOCTEeM, 3aKOHOB U TeOPHH, JlaeT TOUHOE
orpejieJieHVe M WCTOJKOBAaHME OCHOBHBIX TOHSATUM, 3aKOHOB, TEODHUM, a TakKxke
MpaBWIbHOE oOTpejiefieHne (GU3NUECKUX BeWMYMH, WX eJUHUI] W CIoco0oB
H3MepeHHus.

Onenka "4" CTaBUTCA B C/IeIyIOLEM Clyydae:

- paboTa BBITIO/IHEHA TIOJTHOCTHIO WK He MeHee yeM Ha 80 % oT oOBema
3a/laHus, HO B Hell UMelOTCsl HeloueThl U HeCylljeCTBeHHbIe OITMOKY;

- OTBeT Ha KaueCTBEeHHbIe U TeOpeTUYeCKHe BOIPOCHI YZOB/IE€TBOPSET
BbILLIETIEPeUMC/IeHHBIM TpeOOBaHUsIM, HO CO/IeP’KAT HETOUHOCTHA B U3/I0XKeHWUH
dakToB, orpejeneHUN, TOHATHN, OOBSICHEHWH B3aUMOCBsI3el, BBIBOJAX M
pellleHrH 3a/jay;

-yUall[uicsi UCTIbIThIBAeT TPYJHOCTU B MIPUMEHEHUM 3HaHWW B HOBOW CUTYalUH,
He B /JOCTaTOUHOW Mepe HCI0/b3yeT CBSI3U C paHee M3yyeHHbIM MaTepuaioM U
C MarepuajioM, yCBOEHHbIM IPU U3yUeHWH APYTUX TIPeIMETOB.

Onenka "3"cTaBUTCS B CJIelyIOLLeM Cilyvae:

- paboTa BBLINIOJITHEHAa B OCHOBHOM BepHO (00Be€M BBITIOJTHEHHOW UacTH
cocTaB/isieT He MeHee 2/3 OT o0iiero obbvema), HO ZOMYIIeHbI CYIleCTBeHHbIE
HETOUHOCTY;

- yyaiuiics oOHapy)XvBaeT TIOHMMaHHe YyueOHOTO Marepuasa TIpH
HeJJ0CTaTOUHOM TI0/IHOTe YCBOEHUsI TOHSATUM U 3aKOHOMEePHOCTel;

- yMeeT MPUMEHSITh TI0JlyYeHHble 3HAHWS TPU pPelleHWH TIPOCThIX 3a/ay
C WUCMOJb30BaHWEM TOTOBbIX (DOpPMYJ, HO 3aTpyJHsSeTCs TIpU pelleHur
KaueCTBeHHBbIX 3aZlad M  CJOXKHBIX KOJIMYECTBEHHBIX 3a/ilau, TpeOyrolux
nipeoOpa3oBaHus hOpMYyII.

Onenka "2"CTaBUTCA B CJIeIyIOLIEM CJlyyae:

- paboTa B OCHOBHOM He BbITIOJTHEHa (00beM BBITIOJTHEHHON YacTh MeHee
2/3 ot obimiero obbeMa 3a/jaHus);

- yyalllWiicd TOKa3biBaeT HEe3HAaHWe OCHOBHBIX TMOHSITUM, HElOHWMaHue
M3yUeHHbIX  3aKOHOMEpDHOCTel Y  B3auMMOCBSi3ell, He yMeeT pelllaTh
KOJIMYeCTBeHHbIe U KaueCTBEHHbIE 3ajauM.



O1eHKa 0TBEeTOB yYall[UXCA NMPHU NPOBeJAeHUH JIa00opaTOPHBIX padoT
Ouenka "5" CTaBUTCA B C/leiyIOLLeM Ciyyae:

- nabopartopHasi paboTa BBIMO/IHEHA B TOJIHOM OObeme € COOJIIojeHreM
He0OXOMMOI I10C/IeI0BaTe/IbHOCTU ITPOBE/IEHMSI OIbITOB U U3MEpPEeHHH;

- yualyiics  CaMOCTOSTeIbHO UM paljMOHa/JIbHO  CMOHTHPOBAI
HeoOxouMoe 000pyZOBaHHe, BCE OIBITHI TPOBE/I B YC/IOBUSIX W PEKHUMaX,
00ecIieunBaroIUX IMOJyueHre IPaBUIbHBIX Pe3y/bTaTOB M BBIBOJOB; COOJIIO/AN
TpeboBaHUsI 6e30IaCHOCTH TPY/Ia;

- B OTuUeTe MPABW/ILHO M AaKKypPaTHO BBIMIOJHU/I BCE 3allMCH, TaOJIMIIbI,
PUCYHKH, uepTeXH, TpadUKW, BBLIUNC/IEHHUS; MPaBUIbHO BBITOJHUA aHA/IN3
TMOTPEeIIHOCTEM.

Onenka "4" cTtaBuUTCA B CJIelylOLLeM C/lyyae:

-BBITIOJTHEHHE J1ab0paTOPHOI paboThI Y/IOB/IETBOPSIET OCHOBHBIM TpeOOBaHHUSIM K
OTBETY Ha OlleHKY "5", HO yuaIluics JOMyCTU/I HeZiloueThbl WX HerpyOble olOKH,
He TIOBJIUSIBIIIME Ha pe3y/IbTaThl BLITIOJHEHUsI paboThI.

Onenka "3" cTaBUTCA B CJIelylOLLeM CJlyyae:

-pe3y/ibTaT BBIMOJIHEHHOM YacTu JiabopaTOpHOM paboThl TakKoOB, UTO
MO3BOJISIeT TIOJAYUUTh TPaBUIbHBIM BbIBOJl, HO B XOJle TIPOBeJeHUsl OMbiTa U
M3MepeHui ObIU J0TyI1LeHbI OIUOKH.

Onenka "2" cTtaBUTCA B C/ielyIOlleM CJlyyae:

- pe3y/ibTaThbl BBITIOJIHEHUSI JIaDOpaTOpPHOW pabOThl He TIO3BOJISIOT C/eJaTh
TIPaBWILHBIA BBIBOZI, W3MepEeHWs, BBIUMC/IEHUS, HaOIIOZieHUs MPOU3BOIUMTNUCH
HETIPaBU/ILHO.

[Ipumeyanus.

Bo Bcex ciyuasix OLeHKa CHWKaeTcs, eCld YueHWK He coOmojan
TpeOOBaHUI TeXHUKU 0e30MMacHOCTU TPU TMPOBeJeHWH JKCrepuMeHTa. B Tex
Clyyasix, KOrja yyalluics TOKa3ajl OpWUTMHAaIbHBIA TOAXOJ K BBITIOJIHEHUIO
paboThl, HO B OTUETE COJIePXKATCSl HeZIOCTATKU, OIleHKa 3a BBIMOJIHEHWe PaboThl,
M0 YCMOTPEHUIO YuuTessi, MOXXeT ObIThb TIOBBIIIIEHA TI0 CPaBHEHHIO C
yKa3aHHbIMA HOPMaMH.



TecToBbIM KOHTPOJIb

Llenpro TeCTOBBIX 3alaHUM SIBJIIETCS BO3MOXKHOCTb BBISIBJIEHUS] 3HAHWUM,
YMEHWH,  HAaBbIKOB  KaK[Or0  WCMOBITYeMOro, T[O3TOMYy B  KauecTBe
VHTEPIIPETAlMOHHON CHUCTeMbl OTCUeTa HWCIO/b3yeTCd KOHKpDeTHas [Jis
oripe/ie/ieHHOM BO3PaCTHOM TPYIIbl YYaIUXCcsi 00/1acTh COZiep>KaHUsT JaHHOTO
yuebHOTO TipemeTa.

3aiaHus TecToB pa3paboTaHsbl B IByX (hopMax:

- 3aKpBIThle 3aJaHus (3aJaHWss C BBIOODOM OTBETOB, TIPU KOTOPBIX
UCTIBITYeMbIi BbIOMpAaeT MpaBUIbHBIN OTBET U3 UKC/Ia TOTOBBIX, TIPU/IaraeMbiX B
3a/laHUM TecTa (Kak nmpaBwio 3-4 BapyaHTaA).

- OTKPBIThIE 33/laHus (3a[jaHusl, B KOTOPBIX UCIIBLITYeMbIM caMm (popmy/upyeT
OTBET).

[Tpu TecTpoBaHUYM BCe BepHbIe O0TBeThI OepyTcs 3a 100%, Torza oTMeTKa
BBLICTaB/ISIETCSI B COOTBETCTBUU C Tabsu1lei:

ITPOLeHT BBINO/THEeHHUS OTmeTKka
3a/iaHMs
95% u Gonee OT/THYHO
75-94%% XOPOIIIO
50-74%% VIOBJIETBOPUTETLHO
MeHee 50% Hey/10B/IeTBOPUTE/IbHO

IlepeueHnb 0IIMOOK
I'pyObie ommoKmu:

- He3HaHWe OIpe/Ie/IeHUH OCHOBHBIX TTOHSTUM, 3aKOHOB, IIPABW/, OCHOBHBIX
MOJIOXKEHUH Teopud, (GOpMys, OOIIENPUHSATBIX CHMBOJIOB 0003HauYeHHst
bU3NUeCKUX BEUUYHMH, eJUHMI] UX H3MEpEeHHS;

- HeyMeHe BbI/Ie/TUTh B OTBETE TJIaBHOE;

- HeyMeHUe TIPUMEHSITh 3HaHUS JJisI pellieHus 3a/iau U 00bsicHeHUs (pu3ruecKux

SIBJIEHUM; HeTNpPaBU/IbHO C(hOPMY/JTHUPOBaHHBIE BOIIPOCHI 33/lauil UM HEBEPHBIE
OObSICHEHHsI XOZla ee  pellleHWs; He3HaHWe TIPUEMOB peIlleHus 3azad,
AaHAJIOTUYHLIX ~paHee peIleHHbIM B Kjacce, OIIHMOKH, ITOKa3bIBaroIIHe

HeTpaBU/IbHOe TIOHMMaHHWe YC/IOBUSI 3a7laud WA HeNpPaBWIbHOE WCTOJIKOBaHHE

peleHNs;

- HEyMeHHe UYMTaTh U CTPOUTH TPa(UKU U MPUHLIUITHA/IbHBIE CXEMBI;

- HeyMeHHe TO/ArOTOBUTh K paboTe yCTaHOBKY WM j1abopaTopHOe
obopyZioBaHHWe, TIPOBECTH OITBIT, HEOOXOAUMBIE PACUEThI, UJTH MCIT0/Ib30BaTh

TIO/TyYeHHbIe IaHHbBIE [I7Is BLIBO/IOB;

- HeOpe)kHOe OTHOIIeHWe K jabopaTopHOMY 00OpYOBaHHI0 W H3MEPHUTE/TbHBIM
nprbopam;



- HeEyMeHHe OTIpe/Ie/TUTh TI0Ka3aHe N3MepPUTeIbHOTO MPUoopa;

- HapyleHue TpeboBaHWM TmpaBua 0e30MacHOTO TpyZAa TIPU  BBITIOHEHUN
SKCIIepUMeHTa.

Herpy0bie ommoKku:

- HETOYHOCTU (DOPMY/JMPOBOK, OMpejie/ieHu, TOHATHH, 3aKOHOB, TeOpHH,

BbI3BaHHbIE HETI0/IHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIpe/ie/isieMOro TOHSITUS,

olMOKY, BbI3BaHHbIe HecOO/IOfleHHeM YC/IOBUM TIPOBeJleHUU OfbITa WU

V3MepeHunk;

- omMOKKM B YC/IOBHBIX 0003HAUEHWSX Ha TMPHHI[UMHAIBHBIX CXeMax,

HETOUHOCTU YepTe)xed, rpauKoB, CXeMm;

-TPOIMYCK WM HeTOYHOe HalvMCaHhe HavuMeHOBaHWuW eAuHul] (U3NYecKUx
BeJINUMH;

- HepalMoHa/IbHBIN BEIOODP X0/la pelleHws.

Hepouetni:

- Hepal[MOHa/bHble 3alliCHd TIpM BLIUMC/IEHUSX, HepallMOHa/bHbIe TIPUEeMbI
BLIUMC/IEHHUH, MpeoOpa3oBaHUi 1 pellleHui 3a/au;

- apudMeTHUeCKUe OIMOKY B BHIUMC/IEHUSIX, €C/IA 3T OIIMOKU rpybo He
VCKa)XalOT PeabHOCTh TOIYYEHHOTO pe3y/ibTaTa;

- OTJle/TbHbIe TIOTPEITHOCTU B (D)OPMYJIMPOBKE BOMPOCA U/IH OTBETA;

- HeOpeyKHOe BBITIOTHEHHE 3aTTCel, yepTeXkeld, cxem, rpadukos;

- opdorpadrueckre v MyHKTYal[MOHHbIE OIIMOKH



TEMATHNUYECKOE IVNTAHUPOBAHHWE

7 KJIACC
KosimuecTBO yacos Hal'[paBJIEHI/IH SJIEKTPOHHBIE
HaumenoBanue -
Ne BOCIIUTATE/IbHOH (yudposBbie)
pa3fie/ioB U TeM Konrtposabnsie | [IpakTnueckue
n/n Bcero AeATe/TbHOCTH oOpa3oBare/bHbIE
MPOrpaMMblI padoThI padoThI
pecypchbl
Paszgen 1. ®u3uka U eé po/ib B N03HAHUH OKPY)KaloLiero Mmupa
JcTeTuyeckoe
11 ®u3MKa - HayKa O 5 BOCIIUTaHUe Bbubmmoreka LIOK
’ npUpoe OKOJIOTHUECKOe https:/m.edso0.ru/7f416194
BOCIHUTaHHE
1o dusnyeckue 5 1 Llennocty HayuHoro | bubmoreka [JOK
’ BeJINYMHEI O03HaHUA https://m.edsoo.ru/7f416194
LleHHOCTH HAyUHOTO
13 EcTecTBeHHOHayUHbBIN 5 1 MO3HaHUSA bubmoteka LIOK
' MeTO/| IT03HaHHUSI Tpynosoe https://m.edsoo.ru/7f416194
BOCITUTaHHe
Wtoro no pa3peny 6
Paspgen 2. IlepBoHava/ibHBIE CBeIeHUs 0 CTPOGHUH BellecTBa
JcreTUyecKoe
BOCTIMTaHUE bubmoreka 1IOK
2.1 CrpoeHue BelljecTBa 1
JKOJIOThYecKoe https://m.edsoo.ru/7f416194
BOCITUTaHHe
[JBrxeHue v LleHHOCTH HAy4YHOTr' O
. bubmoreka IIOK
2.2 B3aWMO/[eNCTBHE 2 1 T03HaHUA

HdCTHUL] BelleCTBa

Tpynosoe

https://m.edsoo.ru/7f416194
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BOCITMUTaHHE

LleHHOCTH HAy4YHOTr' O
[O3HaHUSA

93 ArperarHble 9 JcreTUyecKoe bubmmoreka LIOK
' COCTOSIHUA BelljecTBa BOCIIUTaHUe https://m.edsoo.ru/7f416194
OKOJIoThYecKoe
BOCIIUTaHUe
Wtoro no pa3peny 5

Pa3pen 3. /IB>keHHe ¥ B3aUMO/ielfiCTBHE TeJl
LleHHOCTH HAY4YHOI' O
31 MexaHuueckoe 3 MO3HAHUS bubmmoreka LIOK
[IBIDKeHue Tpygaosoe https://m.edsoo.ru/7f416194
BOCIIMTaHUe
LleHHOCTH HAy4YHOTr' O
30 Wuepuus, Macca, 4 MO3HaHUs BubmoTeka [IOK
IJIOTHOCTh Tpynosoe https://m.edsoo.ru/7f416194
BOCIIMTaHUe
LleHHOCTH HAy4YHOTr' O
33 Cuna, Braget cin 14 1 MO3HAHUS bubmoTeka 1IOK
Tpyznosoe https://m.edsoo.ru/7f416194
BOCIIMTaHNe
Wtoro no pa3peny 21

Pa3pen 4.

JlaB/ieHe TBEPABIX TeJl, )KUJKOCTe! U ra3oB

4.1

Hasnenue. [lepenaua
JlaB/ieHUs TBEPbIMU

Te/laMU, )KUIKOCTIMU
Y ra3samu

LleHHOCTH HAy4YHOT'O
TO3HaHUS
JKOJIOTUYecKoe
BOCIIUTaHWeE

bubmoreka LJOK
https://m.edsoo.1ru/7f416194
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HEHHOCTI/I Hay4HOro

MO3HaHUS bubmmoreka IIOK
4.2 [aByieHue KUAKOCTU 5
Tpynosoe https://m.edsoo.ru/7f416194
BOCIIMTaHNe
LleHHOCTH HAYYHOTO
43 ATMocdepHoe 6 T03HaHUS bubmoteka LIOK
JaBjieHue DKoJIoruyeckKoe https://m.edsoo.ru/7f416194
BOCIIUTaHKe
[leicTBUe XUAKOCTH IleHHOCTH HAYyYHOTO
44 Y rasa Ha 7 1 T03HaHUS bubmioreka LIOK
[IOrPY’>KEHHOe B HUX Tpynosoe https://m.edsoo.ru/7f416194
TeJs10 BOCIIMTaHKe
Wtoro no paszeny 21

Pa3pen 5.

PaboTa 1 MOIIHOCTB. JHeprus

LleHHOCTH HAYYHOI'O
MO3HAHUS

bubmoreka LIOK

51 Pabora u moupocs 3 Tpyzosoe https://m.edsoo.ru/7f416194
BOCIIUTaHUe
LleHHOCTH HAy4YHOTr' O

5.2 IIpocTble MexaHU3MBbI 5 HOSHATIA Bubmmorexa TTOK
Tpynosoe https://m.edsoo.ru/7f416194
BOCIIMTaHUe
LleHHOCTH HAy4YHOTr' O

53 MexaHuyeckast 4 1 MO3HaHUS bubmoTeka IIOK

SHeprus Tpynosoe https://m.edsoo.ru/7f416194
BOCIIMTaHNe
Wtoro no pa3peny 12



https://m.edsoo.ru/7f416194
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Pe3sepBHOe Bpems

OBLUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68

12




8 K/IACC

KosnuyecTBo yacos Hamnpasienus JJIEKTPOHHBIe
HaumeHnoBaHue -
BOCIIUTATe/IbHOHU (udpossbie)
Ne /i | pa3pesnnoB u Tem Kontponbhbie | IIpakTuueckue
Bcero AeATe/IbHOCTH oOpa3oBare/ibHbIe
NMporpaMmsbI padoThI padoThI
pecypchl
Pa3zpen 1. TensioBble siB/I€eHUA
[JeHHOCTH HAy4YHOTr' O
11 CrpoeHue u 7 TIO3HAHUS bubmmoreka LIOK
' CBOMCTBA Bell[eCTBa OJCTeTUYECKOoe https://m.edsoo.ru/7f4181ce
BOCITUTaHUe
LleHHOCTH HAy4YHOT'O
1o TernnoBbie 71 1 c T03HaHUS bubmoTeka LIOK
’ TIIPOLeCChI Tpyzosoe https://m.edsoo.ru/7f4181ce
BOCITUTaHUe
Ntoro no pa3peny 28

Paszpen 2. DekTpuyeckre 1 MarHUTHBIE ABJ/ICHUSA

OJIeKTprUYecKue LleHHOCTH HAayUHOTO
3aps/pl. T03HaHUS
2.1 3apsiKeHHbIe Tesa 7 1 Tpynosoe Bubmmorexa TIOK
https://m.edsoo.ru/7f4181ce
15870'¢ BOCITUTaHUe
B3aMO/IeUCTBHE
LleHHOCTH HAy4YHOT O
29 [TocTosiHHBIN 20 1 7 [103HaHUSA Bubmoreka LIOK
371eKTPUUeCKUi TOK TpynoBoe https://m.edsoo.ru/7f4181ce
BOCITUTaHUe
53 MarHuTHbIe 6 1 15 JKOJIOTUYeCKoe Bubmioreka IIOK
ABJICHUA BOCITUTaHUE https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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LleHHOCTH HAy4YHOTr O
T103HaHUS

Tpynosoe
BOCITUTaHUe

HEHHOCTI/I Hay4HOro

24 OJIeKTpOMarHUTHast 4 [1I03HaHUS Bubmioreka IIOK
' VHYKOUSA Tpynosoe https://m.edsoo.ru/7f4181ce
BOCIIUTaHUe
Wtoro no pa3peny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO
t 68 14.5

YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/7f4181ce

9 K/IACC

Ko/mmuecTBo yacos Hanpas/enus J/IeKTpOHHbIe
HaumeHoBaHue -
BOCITUTATe/IbHOH (udpossbie)
Ne i/ | pa3pesnoB u Tem KontponbHbie | IlpakTuueckue
Bcero AesiTe/IbHOCTH oOpa3oBare/ibHbIe
NporpamMmMsbI paboThI padoThI
pecypchl
Pa3zaen 1. MexaHnueckue siBJIeHUA
MexaHnuyeckoe [TeHHOCTH Hay4YHOrO
11 JIBIDKEHUEe U 10 1 TO3HaHUS bubmoreka [IOK
’ C110co0bI ero Tpynosoe https://m.edsoo.ru/7f41a4a6
ONMCaHUS BOCITUTaHHE
JKOJI0ThYecKoe
BOCITUTaHHe
1o B3aumogeiictBue 20 1 3 [leHHOCTH HAy4YHOr O bubmoTeka LIOK
' TeJsl MO3HaHUA https://m.edsoo.ru/7f41a4a6
TpynoBoe
BOCIIMTaHNe
[TeHHOCTH Hay4YHOrO
13 3aKOHBI 10 3 MO3HaHUS bubmoTeka LIOK
’ COXpaHeHUs Tpynosoe https://m.edsoo.ru/7f41a4a6
BOCIIUTaHUe
Ntoro no pa3peny 40

Pasgen 2. MexaHnuyecKHe Ko/ie0aHus U BOJTHbI

LleHHOCTM Hay4YHOTO

MexaHnueckue bubnuoreka LIOK
2.1 7 3 [03HaHUs
Kosie0aHUs https://m.edsoo.ru/7f41a4a6
99 MexaHunyeckue 3 1 3 OCTeTUYHCKOe Bubmioreka IIOK
' BOJIHBI. 3BYK BOCIIUTaHUe https://m.edsoo.ru/7f41a4a6
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LleHHOCTM Hay4YHOTO
TT03HaHUS

Tpynosoe
BOCITMTaHHe

Wroro no pa3peny

15

Pazpgen 3. JieKTpOMarHMTHOeE 110J1€ U /IeKTPOMarHUTHbIE BOJIHbI

OeKTpOMarHUuTHOe LleHHOCTH Hay4YHOTO
31 riosie u 6 II03HaHUS Bubmioreka IIOK
' 3/71eKTPOMarHuTHbIe TpynoBoe https://m.edsoo.ru/7f41a4a6
BOJIHBI BOCITMTaHHe
Wroro no pa3peny 6
Pa3pen 4. CBeToBbIe siB/IeHUSA
JcTeTUyecKoe
BOCIIMTaHHe
3aKOHbI
[leHHOCTM Hay4YHOTO bubmmoreka IIOK
4.1 pacrpoCcTpaHeHust 6
TO3HaHMSA https://m.edsoo.ru/7f41a4a6
cBeTa
Tpynosoe
BOCITUTaHHe
JcTeTUYeCcKoe
BOCIIMTaHHe
JIUH3LI U
LleHHOCTM Hay4YHOTO bubmmoreka IIOK
4.2 OMTHUYeCKHe 6
TO3HaHUSA https://m.edsoo.ru/7f41a4a6
pubopbI
Tpynosoe
BOCITMTaHHe
Paznoyxenue JcTeTnyeckoe
bubmmoreka IIOK
4.3 Gesioro cera B 3 BOCIIUTaHUE

CTIEKTP

LleHHOCTM Hay4YHOTO

https://m.edsoo.ru/7f41a4a6
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ITO3HAHUA

Tpynosoe
BOCITMTaHHe
Wroro no pa3peny 15
Pa3pen 5. KBaHTOBBIE sIB/IeHUA
€HHOCTU Hay4YHOI'0
Wcnyckanue u 1 y
TO3HAHUS Bbubmmoreka IIOK
5.1 TIOrJIOLLieHUe CBeTa 4 1
Tpynosoe https://m.edsoo.ru/7f41a4a6
aTOMOM
BOCITMTaHHe
IlenHOCTH Hay4yHOrO
59 Crpoenue 6 1 TI03HaHUA bubmmoreka LIOK
' aTOMHOI0 si7ipa Tpynosoe https://m.edsoo.ru/7f41a4a6
BOCIIUTaHUE
[leHHOCTH HAy4YHOT O
TMO3HAHKUSA bubmmoreka LIOK
5.3 AnepHble peakLu 7 1 1 4
Tpynosoe https://m.edsoo.ru/7f41a4a6
BOCIIMTaHUe
Wtoro no paspeny 17
Pa3pen 6. IToBTOpHUTETHHO-00001AI0IHI MOY/TH
IToBTOpEHUE U [TeHHOCTH Hay4YHOrO
0600111eHIEe TIO3HAHMS
6.1 coziep)XaHus Kypca 9 2 TpynoBoe Bubmiorexa OK
' ACP P byA https://m.edsoo.ru/7f41a4a6
¢u3vku 3a 7-9 BOCIIMTaHUe
KJ1acc
Wtoro no paspeny 9

OBHIEE KOJIMYECTBO 102 3 27
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YACOB I10 I[TPOI'PAMME




IIOYPOYHOE IVIAHUPOBAHUE
7 KIIACC

Ne n/m

Tema ypoka

KosmmuecTBo uacoB

1 dusrka — Hayka o rnpupoge. SBi1eHus NpUpobl 1
du3nyeckue sBJIeHUs 1
dusnyeckue BeJIMUUHbI U UX U3MepeHue 1

4 Ypok-uccienosanue "M3mepeHue TeMrnepaTypsl IIpY ITOMOLM XKUAKOCTHOI'O TepMOMeTpa U JaTyrKa 1
TeMreparypsl"”

5 MeTo/ b1 HayuyHOro no3HaHus. OnucaHue PU3NYEeCKUX SIBJIEHUH C TOMOLLBIO0 MOoJiernei 1

6 Ypok-uccnenosanuve "lIIpoBepka ruroressl: AajqbHOCTD MO/ETA LIAPUKA, MTYLLIeHHOI0 1
T'OPH30HTA/ILHO, TeM 0O0JbIle, ueM OOJbIIIe BBICOTA MycKa"

Crtpoenue BewjectBa. OmbITHI, J0OKa3bIBaOIMe JUCKPeTHOe CTPOeHNMe BellleCTBa 1
JBU>KeHKe yacTul] BelljeCcTBa 1
Ypok-uccienopadrie «OmbITHI 110 HAOIFOZEHUIO TETIJIOBOTO PACIITHPEHHUS Ta30B» 1

10 ArperarHble COCTOSIHUA BelljecTBa 1

1 OcobeHHOCTH arperaTHbIX COCTOSIHUM Bozbl. O00011eHue 10 pa3zeny «[lepBoHauanbHbIe CBeeHuUs 1
0 CTPOEHUHM BeLeCTBa»

12 MexaHuueckoe ABrKeHHe. PaBHOMepHOe ¥ HepaBHOMEepHOe [IBIKeHUe 1

13 CkopocTb. EAUHULBI CKOPOCTU 1

14 PacueT nyT¥ 1 BpeMeHM [ABVIKEHUS 1

15 Nueprysa. Macca — Mepa UHEePTHOCTU TeJl 1

16 [TnoTHOCTB BeljecTBa. PacueT Macchl ¥ 00beMa Tesia TI0 ero MJI0THOCTH 1

17 JlabopaTopHast pabota «OmnpeziesieHre TUIOTHOCTU TBEP/OTO TeJla» 1

18 Pemtenue 3azau 1o teme "I110THOCTE BelrjecTBa" 1




19 Cuna Kak xapakTepuCTHKa B3auMogercTBuUs Tesl. Crna ynpyroctu. 3akoH ['yka 1
20 JlabopaTopHast paboTa «/3yueHue 3aBUCUMOCTH pacTsbkeHUs (AedopMaliun) mpy>KUHBI OT 1
TIPUJIO’KEHHOU CHJIBI»
21 [[ABnenue Tarorerus. Cuia TsOHKeCTU 1
22 CBsi3b MeX/ly CWJIOHM TSDKeCTH M Maccou Tesna. Bec Tena. Pemmenue 3agau o teme "Cuna Tsokectu” 1
23 Cwuna TsDKeCTy Ha Ipyrux ruiaHetax. @usnueckre xapakKTePUCTUKU MJIAHET 1
24 N3mepenue cui. [lunamomeTtp 1
25 Bec Tena. HeBecomocTh 1
26 CrorkeHue IByX CWJI, HallpaB/IeHHBIX 110 OZHOM NpsAMOM. PaBHOZeMCTBYOLast CUJT 1
27 Perienuie 3azau no Teme "PaBHOAelCTBYOIIAs CU” 1
28 Cuia TpeHus U eé Bu/bl. TpeHue B IPUPOJie U TeXHUKe 1
79 JlabopaTopHasi paboTa «/3yueHue 3aBUCHMOCTH CUJTbl TDEHUSI CKOJIbXKEHHUST OT CHJIBbI ZABJIEHUS U 1
XapakTepa COIMPHKACAKLIUXCS TOBEPXHOCTEN»
30 Pemienue 3as1au Ha onpe/iesieHre PaBHOZEUCTBYIOLLEN CUJIBI 1
31 Perienue 3a/au 1o TemaM: «Bec Tesia», «I'paduueckoe usobpaxkenue cum», «CUbI», 1
«PaBHOZeHCTBYIOLAs CUIT»
37 KonTtposnrHast paborta no TemaMm: «MexaHHUUeCKoe JBIKeHHe», «Macca, MI0THOCTh», «Bec Tena», 1
«['pacrueckoe n3obpakeHre cum», « CHIbD»
33 [Hapnenue. Criocobbl ymMeHblIeHNs U YBelTMUeH sl JaB/ieHUs] 1
34 [aBneHue ra3a. 3aBUCMOCTh /JaB/ieHUs Ta3a OT 00bEMa, TemMIiepaTypbl 1
35 [Tepenaua faBieHus1 TBEPABIMU TeJIaMU, XXUAKOCTAMU M ra3amu. 3aKoH [lackasis 1
36 [aByeHre B )KUJKOCTH U rase, BbI3BaHHOE JIeMCTBUEM CHUJIbI TSPKECTU 1
37 Perienue 3azmau no treme «/laBieHue B )XKUAKOCTH Y ra3e. 3akoH [Tackamnsi» 1
38 Coo01jarormuecs: Cocy/ipl 1
39 IMippaBivueckuii mpecc 1
40 ManowmeTtpsl. ITopiiHeBoOM )XUIKOCTHBIA HACOC 1




41 ATtMocdepa 3emny ¥ IPUYMHBI €€ CyIleCTBOBaHUS 1

42 Bec Bo3zyxa. ATMoc(epHoe fjaBieHre 1

43 N3mepenue atmocdepHoro janenus. OnbiT Toppuuennu 1

44 3aBUCUMOCTh aTMOC(HEPHOro ZiaB/ieHusl OT BBICOTHI HaJl YDOBHEM MODSI 1

45 bapometp-anepous. ATMocepHoe ZiaBieHre Ha pa3/InYHbIX BbICOTAX 1

46 Perienue 3a/iau 1o Teme " ATMocdepHoe /aByieHue" 1

47 [HelicTBUe )XKUJKOCTH Y Ta3a Ha MOTPY’KeHHOe B HUX Tesio. ApXHUMe/loBa Cr/a 1

48 JlaboparopHasi pabota «Omnpe/iesieHre BBITA/TKUBAIOLLEN CHIBI, IeMCTBYIOLIeH Ha TeJlo, 1
MOTPY>KEHHOE B XKUJIKOCTb»

49 JlabopaTopHasi pabota 1o Teme «VcciieoBaHre 3aBUCHMOCTH Beca TeJia B BoZie OT 00béMa 1
MOTrPY>KeHHOU B >KUJIKOCTb YaCTH Tesia»

50 [InaBanue Ten 1

51 JlabopaTopHast pabora "KoHCTpyrupoBaHHe apeoMeTpa UId KOHCTPYHUPOBaHUe JIOAKHU U 1
orpezeneHue eé rpy3onogbéMHOCTU"

59 Pemienue 3azmau o temam: «IlnaBanue cyzoB. Bo3ayxoriaBaHue», «/laBieHue TBepAbIX Tel, 1
JKAJKOCTeH Y ra30oB»

53 KoHntposibHast paboTa 1o TeMe «/]aBieHue TBep/bIX TeJl, )KUJKOCTeH 1 Ta30B» 1

54 MexaHnuueckasi pabora 1

55 MouHocTb. EAUHALIBEI MOIIIHOCTH 1

56 Ypok-uccnegoBanve "PacyéT MOLHOCTH, pa3BMBaeMOU MPU NOAbEME 10 JIeCTHHULIE" 1

57 IIpoctble MexaHu3Mbl. Peiuar. PaBHOBecHe Uil Ha pblyare 1

cg Prryaru B TexHuke, ObITY 1 Tipupo/e. JlabopaTopHasi pabota «VccnenoBaHue yCioBHiA paBHOBECHS 1
pbluara»

59 Pemienue 3azsau 1o TemMe «Y/10BUSI paBHOBeCHs pblyara» 1

60 KoadduimeHT rnosesHoro feicTBust Mexanu3ma. JlaboparopHas pabota «/3mepenue KIT/I 1
HaKJIOHHOM MJIOCKOCTH»

61 Permienne 3as1au o Teme "Pabora, MorHOCT, KITI" 1




62 MexaHuueckasi s3Heprusi. KuHetnueckas v oTeHI[MabHast SHePrus 1
63 3aKOH COXpaHeHUs1 MeXaHU4YeCKOM SHepruu 1
64 YPOK-3KCTIIepuMeHT 1o TeMe " OKcrepuMeHTa bHOe OTpe/ie/ieHre 3MeHeHUsI KUHeTUUeCKOU U 1
MOTeHI[Ma/TbHOW HepPruM NMPU CKaTbIBaHUM TeJla 10 HaKJIOHHOM TJIOCKOCTH"

65 KonTtposbpHast pabota o Teme «PaboTa v MOITHOCTh. DHEPTHUsSI» 1
66 Pe3epBHbIit ypok. PaboTa ¢ TekcTam# 110 TeMe "MexaHHUeckoe ABHKeHue" 1
67 Pe3epBHbIN ypokK. PaboTa c TekcTamu 110 TeMe "JlaBiieHue TBEP/IX TeJl, )KUAKOCTeH U ra3oB" 1
68 Pe3epeHbIit ypok. Pabota ¢ Tekctamu 110 Teme "PaboTa. MomHocTs. SHeprus” 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




8 K/IACC

Ne ni/m Tema ypoka
KoimnuyecTBo yacoB

OCHOBHBIE MOJIO’KEHUS] MOJIEKY/IIPHO-KUHETUYECKOM TeOPUU U UX OIbITHbIE TTOATBEPIK/€HHUS 1
Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
Mopenu TBEpOTO, )KUAKOTO U ra3000pa3HOro COCTOSTHUM BeljecTBa 1

4 OO6BsicHeHHEe CBONCTB TBEP/IOTO, XKUJKOTO M Ta3000pa3HOTO COCTOSTHUM BellleCTBa Ha OCHOBe 1
TI0JIOXKeHU MOJIeKY/ISIPHO-KMHETUUeCKON TeOpUU

5 Kpucranmueckue u amopdHbie Tena 1

6 CMmaurBaHue U Kanu/uIIpHOCTh. [ToBepXHOCTHOe HaTshKeHue 1

7 TerioBoe paciuvpeHue U ckaTve 1

8 Temmneparypa. CBsi3b Temneparypbl CO CKOPOCTBIO TEIVIOBOI'O JBUKEHUs YaCTHUL] 1

9 BHyTtpenHsist s3Heprusi. CriocoObl M3MeHeHUs BHyTpeHHel SHepruu 1

10 Buppel Teruionepenauu 1

1 Ypok-koH(pepeHLyd "TIpakTUuecKoe UCIOIb30BaHUEe TeIJIOBLIX CBOMCTB BEILleCTB M MaTeprasoB B 1
1[e/IsIX 9HeprocoepexeHus "

12 KonuecTBo TemnioTel. Y jenbHas TerioeMKOCTh 1

13 YpaBHeHue TeruioBOro 6anaHca. TeriooOMeH M TeTJIOBOe paBHOBeCHe 1

14 JIabopaTopHasi pabota "VcciefoBaHue iBJIeHHs TeIJIo0OMeHa MpyU CMEIIUBaHUK XOI0AHOU U 1
ropsiueii BozbI"

15 PacueT Ko/MueCTBa TeTUIOThI, HE0OXOAUMOTO /Il HArpeBaHUs Tejla U BbIJe/ITeEMOT0 UM TIPH 1
OXJIaXKAeHUU

16 JlaboparopHas pabota "OmipejenieHre yienbHON TEIIOEMKOCTU BelljecTBa" 1

17 OHeprus TOIUIMBa. Y [je/lbHasi TeIioTa CrOpaHus 1

18 [1naBneHve 1 oTBepAeBaHUe KPUCTA/TMUECKUX TeJl. Y [je/ibHas TerioTa IJIaB/IeHUst 1




19 JIabopaTopHasi pabota "OmnpeziesieHre yae/bHON TeIJIOThI T/1aB/eHUs ba" 1
20 [Tapoobpa3oBanue 1 KoHZeHcauysi. VicnapeHnue 1
71 KurneHue. Y jenbHasi Tersiota napoodpa3oBaHusi U KOH/leHCALMK. 3aBUCUMOCTb TeMIiepaTyphbl 1
KWTEeHHUs1 OT aTMOC(EpPHOro /1aB/eHUst
22 BnakHocTh Bo3ayxa. JlabopaTopHas pabora "Ornpezie/ieHrie OTHOCUTEILHOM B/IAKHOCTH BO3yXa" 1
23 PelieHue 3az1au Ha oripe/iesieHre BIaXXKHOCTH BO3/yXa 1
24 T[TpuHIMIbI pabOThI TEMIOBLIX ABUraTesied. Ilaposas TypOuHa. [IBUrate/ib BHyTPEHHErO CropaHust 1
25 KII/] TerioBoro gsuratesis. TerioBble JBUraTe/IM W 3alliTa OKPY/KaroIled Cpeibl 1
26 3aKOH COXpaHeHHs Y IIpeBpallleHys] SHePruu B TeIJIOBBIX MpoLieccax 1
27 [ToaroToBKa K KOHTPO/IBHOM paboTe 110 TeMe "TeryioBble siBjieHHs. VI3MeHeHMe arperaTHbIX 1
COCTOSIHUM BelljecTBa"
)8 KontposnbHast pabora o Teme "TeryioBble siByieHUsl. Vi3MeHeHMe arperaTHbIX COCTOSIHUM 1
BelecTsa"”
29 JJiekTpu3anus Tesl. [IBa poza 3/1eKTpUYeCcKUx 3apsi/joB 1
30 Ypok-uccienoBaHye "OeKTpy3alus Tes UHIYKLWel U TPU CONIPUKOCHOBEHUM'" 1
31 B3auMogeiicTBre 3apsKeHHbIX Tesl. 3aKoH KysioHa 1
32 DJieKTpuyeckoe riojie. HarpspkeHHOCTD 3/1eKTpUudeckoro rnoJist. [IpyuHiun cyneprosunuu 1
371eKTPUYeCKUX MoJien
33 Hocurenu snektpuueckux 3apsiioB. JieMeHTapHblM 3apsif. CTpoeHre aToMa 1
34 IIpoBOAHMKY U AU3/IEKTPUKU. 3aKOH COXPaHEHHUs 3/IeKTPUUYeCKOro 3apsjia 1
35 Pemmenue 3a1au Ha IpUMeHeHHe CBOMCTB 3/1IeEKTPUUECKHX 3apsi/i0B 1
36 ONeKTpUYeCKU! TOK, YCJIOBUS €ro CyLeCTBOBaHUsA. VICTOUHMKY 3/IeKTPUYEeCKOro TOKa 1
37 [elicTBUS 3/1IeKTPUUYECKOT0 TOKA 1
38 Ypok-uccnenoBanue "JlelCTBUe 3/1eKTPUUECKOTO MOJIs1 HA TPOBOJHUKU U JUITIEKTPUKA" 1
39 ONeKTpUUYeCcKU TOK B MeTasljiaX, KUJKOCTSIX U ra3ax 1
40 DJIeKTprYecKas Lelb U eé COCTaBHbIe YaCTU 1




41 Cuna Toka. JTabopaTopHas pabora "V3mMepeHue U peryMpoBaHUe CUJTbI TOKA" 1

4 OnekTpuueckoe HarpsbkeHre. BombTMeTp. JlabopaTopHast paboTta "Vi3MepeHue U peryavpoBaHyie 1
HarpspKeHus"

43 CornpoTyB/ieHre TIPOBOAHUKA. Y IeJIbHOE COMNPOTHBI/IEHME BellleCcTBa 1

44 JlabopaTopHast paboTa "3aBUCUMOCTh 3/IEKTPUUYECKOTO COMPOTUB/IEHUS TIPOBOJHUKA OT €r0 1
JJIVHBI, TI/I0L{aj1 TIOTIepeYyHOoro ceyeHus: U maTepuasna”

45 3aBUCUMOCTB CHJIbI TOKA OT HarpsbKeHUs. 3aKkoH Oma /171 yyacTKa Liernu 1

46 JlaboparopHas pabora "ViccieoBaHre 3aBUCUMOCTH CHJTbI TOKA, UAYILETO Yepe3 pe3rcTop, OT 1
CONPOTUBJIEHMS] Pe3UCTOpa U HallpsKeHUs Ha pe3ucrope”

47 [TocegoBartesibHOe U Mapasie/ibHOe COeJMHEeHUs IPOBOJHUKOB 1

48 JlabopaTopHasi pabota "TIpoBepKa IpaBu/a CII0XKeHHs HAalpsDKeHUH TpU 1oc/iel0BaTe/TbHOM 1
COeIMHEeHUM JIBYX Pe3nCTopoB"

49 JlabopaTopHast pabota "TIpoBepKa npaBu/Ia Jjisi CUJIbI TOKA TIPU Tlapasie/IlbHOM COeJUHEHUH 1
pe3ucTopoB”

50 Pemienne 3aziau Ha npuMeHeHre 3aKkoHa OMa /151 pa3/InyHOro COeJJMHEeHUs MTPOBOJHUKOB 1

51 PaboTa 1 MOIITHOCTb 3/IEKTPUUECKOr0 TOKa. 3akoH [xoysi-JIeHiia 1

52 JlabopaTopHas pabota "OmnpeziesieHrie pabOThI ¥ MOIITHOCTH 3/IEKTPUYECKOT0 TOKa" 1

53 OneKTpuuecKue Leru U MoTpeduTesu 3/1eKTpruueckoi sHepru B 6biTy. KopoTKoe 3aMbikaHue 1

54 IToaroToBKa K KOHTPOJIbHOM paboTe 110 TeMe "DieKTpruecKre 3apsifibl. 3apshkKeHHbIe Tefa v UX 1
B3auMoZencTBUs. [10CTOSHHBIN 3/1eKTPUUeCKUN TOK"

ec KonTtposnbHast pabora o Teme "DjieKTpruecKue 3apsiibl. 3apsbKeHHbIe Tejla U MX B3auMO/IeNCTBUSI. 1
[TocTOSIHHBIN 3/1€KTPUUYECKUN TOK"

56 [TocTosiHHBIE MarHUTHI, UX B3aUMO/IEUCTBHE 1

57 Ypok-uccnenoBanue "V3ydeHue 1osieii OCTOSTHHBIX MarHUTOB" 1

58 MarunuTtHoe noJie. MarHuTHOe 1oJie 3eMJId U ero 3HaueHue Jij1s )KU3HU Ha 3emiie 1

59 OmeiT Opcresa. MarHuTHoe I0J1e 3/1IeKTPUYeCKOro Toka MarHuTHoe IoJjie KaTyIlIKy C TOKOM 1

60 [TpruMeHeHue 3/1eKTPOMAarHUTOB B TexHUKe. JlabopaTtopHasi paboTa "V3yueHue felCTBUsS 1




MaroMTHOT'O I10JI4 Ha IPOBOJHUK C TOKOM"

BJ'IEKTPO,E[BI/IFHTEJH: MOCTOSIHHOTO ToKa. Micmosb30oBaHue 9J'IeKTpO'Z[BI/IFaTEJIEIjI B TeXHUUYECKHX

61 yCTPOMCTBaxX W Ha TpaHcropTe. JlTabopaTopHast paboTa "KoHCTpyupoBaHUe U U3yueHre paboThl 1
371eKTpoBUraresis”
62 OmnbiThl Papajiesi. 3aKOH 371eKTPOMarHUTHON MHAYKIWU. [TpaBuo JleHija 1
63 OnekrporedepaTop. CriocoObl OIyYeH s 3IeKTPUUECKON SHePruu. DJIeKTPOCTaHL[UK Ha 1
B0O300HOB/IIEMBIX UCTOUHUKAX IHEPTUH
64 [ToaroTOBKa K KOHTPOJIBHOM paboTe 10 TeMe "DIeKTprUUecKre U MarHUTHbIE siB/IeHUS " 1
65 KonTponbHast paboTa o Teme "OneKTpuuecKre U MarHUTHbBIE SIBJIeHUS" 1
66 PesepBHbIii ypok. PaboTa c Tekctamu o Teme "TerioBble siBeHus" 1
67 Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 110 TeMe "TI0CTOSIHHBIHN 3/1eKTPUUECKHM TOK" 1
68 Pe3epBHbIit ypok. PaboTa c Tekctamu 1o Teme "MarHuTHbIe SiBleHUS " 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




9 K/IACC

Ne ni/m Tema ypoka
KomuecTBO yacoB
1 MexaHuueckoe ABwkeHue. MaTtepuasibHas TOUKa 1
2 Cucrema orcueta. OTHOCHUTE/ILHOCTb M@XaHUUeCKOI'0 IBM)KeHUsI 1
3 PaBHOMepHOe TIpsIMO/IMHENHOE JBUKEHHE 1
4 HepaBHoMepHOe npsiMoiMHeliHOe BrkeHue. Cpe/iHsisi U MTHOBeHHasi CKOPOCTh 1
5 [TpsiMonuHetHOe paBHOYCKOPEHHOe JBHU)KeHHe. Y CKOpeHue 1
6 CKopoCTb NIPSIMOJTMHEMHOTO PaBHOYCKOpeHHOro JBrkeHUs. ['paduk ckopoctu 1
7 JlabopaTopHast pabota "OmnpeziesieHre YCKOPEHHsI Tejla IPY PAaBHOYCKOPEHHOM JIB)KEHUH T10 1
HaKJIOHHOM M/JI0CKOCTH"
8 CBobosiHOe TiazieHue Temn. OnbIThl [anumes 1
9 PaBHOMepHOe /IBW)KeHHe 110 OKPY>XHOCTH. [lepros 1 uactora obpaiienus. JIuHeliHasi ¥ yryioBasi 1
CKOpPOCTH
10 [lenTpocTpeMuTenbHOE yCKOpeHue 1
11 [TepBbiit 3akoH HbtoTOHa. BeKTop cusbl 1
12 Bropoii 3akoH HetoToHa. PaBHOz€elCTBYOIIIast cuiia 1
13 Tpetuii 3akoH HetoToHa. Cyrneprno3uLiys CUil 1
14 Pelienue 3asau Ha npumeHeHUe 3aKOHOB HbroTOHA 1
15 Cuna yrnipyroctu. 3akoH I'yka 1
16 Perienue 3amau no teme «Cusia yripyroctum» 1
17 JlabopaTopHast paboTa «OnpeziesieHre >KeCTKOCTH TIPY>KUHBI» 1
18 Cuna TpeHust 1
19 Perienue 3azsau o teme «Cusia TpeHUS» 1
20 JlaboparopHast pabota "OrmpefeneHuie Ko3dhduileHTa TPeHUSI CKOJIbKeHUs" 1




21 Perienue 3azau o teme "3akoHbl HeroToHa. Cuna yripyrocty. Cusia TpeHus" 1
22 Cwusia TsDKeCTH ¥ 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpeHHe CBOOO/IHOTO MajieHust 1
2 Ypok-koH(pepeHL M "[IBI>KeHHe Tesl BOKPYT IPaBUTALiMOHHOrO LieHTpa (ConmHeuHasi cUcTeMa). 1
lNanakTky"
24 Perienue 3azau 1o teme "Cusla Ts)KeCTH Y 3aKOH BCEMUPHOI'O TATOTeHUs" 1
25 ITepBast KocMHuecKkasi CKOpOCTb. HeBecOMOCTE U nieperpysku 1
%6 PaBHOBecHe MaTeprabHOK TOUKU. ABGCOTIOTHO TBEP0E Tel0. PaBHOBeCHe TBEPOro Teja C 1
3aKPeIUIEHHOM OChIO Bpall|eHUs!
27 MowmeHT cusbl. LIeHTp TsKecTH 1
28 Pewenue 3azau 1o reme "MomeHT cubl. LleHTp TsDKecTH" 1
29 [ToaroTOBKa K KOHTPOJIBHOM paboTe 110 TeMe "MexaHWueckoe iBrKeHHe. B3aumoelicTBue Ten" 1
30 KonTponbHast paboTa o Teme "MexaHrnueckoe ABrkeHHe. B3aumoeiicTeue Ten" 1
31 Nwmnynec Tena. IMy/iec cuiibl. 3aKOH COXpaHeHUs UMITYJ/IbCa. YTIpyroe u Heyrpyroe 1
B3aUMO/IeUCTBUE
32 Perienue 3azau no teme "3akoH COXpaHeHUs] UMITYJIbCA" 1
33 Ypok-koH¢epeHLus "PeakTUBHOe [IB)KeHHe B PUPO/ie U TeXHHKe" 1
34 MexaHnuueckasi paboTa ¥ MOIIHOCTb 1
35 Pabota cubI TSDKeCTH, CUTTBI YTIPYTOCTH W CUJTbI TPEHUS 1
36 JlaboparopHast paboTa «OrnipeiesieHrie paboThl CHIIbI TPEHUS P PABHOMEPHOM JIBI)KEHUH TeJla T10 1
rOPU30HTA/IbHOM MTOBEPXHOCTU»
37 CBs13b 5Hepruu u paboTsl. [loTeHIabHas SHEPTUS 1
38 Kunetnueckas sHeprus. TeopeMa 0 KWHeTUYeCKOU SHEPruu 1
39 3aKOH COXpaHEeHHs SHEPTUU B MeXaHUKe 1
40 JlabopaTopHast paboTa «/3yueHue 3aKOHa COXpaHEHHUsT SHEPTHH» 1
41 KonebaTenbHOe IBU)KEHHE U er0 XapaKTePUCTHKH 1
42 3aTyxatomye Konebanusi. BeiHykaeHHbIe KoebaHus. Pe3oHaHC 1




43 MaTemaTtrueckri U Npy>KUHHBIN MassTHUKU 1
44 Ypok-uccnenoBaHre «3aBUCUMOCTh TIepHO/ia KoieOaHUH OT KeCTKOCTH TIPY>KUHBI M MAaCChl TPy3a» 1
45 [TpeBpailjeHre 3HEPryY TIPU MEeXaHUUECKHUX KOJIeOaHUsIX 1
46 JlabopaTopHast paboTa «OnpeziesieHre YaCTOThI U TIepro/ia KoeOaH TIPY>KUHHOTO MasiTHAKa» 1
47 JlabopaTopHasi pabota «IIpoBepka He3aBUCUMOCTHU Tiepro/ja KojiebaHuii rpy3a, Mo [BeIlIeHHOTr0 K 1
HUWTH, OT MacChbl Ipy3a»
48 MexaHuyeckre BOHbL. CBOMCTBa MeXxaHMYeCKUX BOJIH. [Ipo/io/ibHbBIE 1 TTONepeuHbie BOJIHbI 1
49 Ypok-koHbepeH1us "MexaHuueckre BOHbI B TBEPJOM Tejie. CelicMuuecKre BOTHbI" 1
50 3ByK. PacripocTpaHeHuve U oTpa)keHHe 3ByKa 1
51 Ypok-uccnenosanve "HabsrozieHre 3aBUCIMOCTU BBICOTHI 3BYyKa OT YaCTOTHI" 1
52 ['poMKOCTB 3ByKa U BbICOTa TOHA. AKyCTUUECKHUW Pe30HaHC 1
53 Ypok-koHbepeH1Us "YnbTpa3ByK U MHGPA3BYK B MIPUPO/ie U TeXHUKe" 1
c4 [ToAroToBKa K KOHTPO/ILHOM paboTe 110 TeMe "3aKOHBI COXpaHeHUs. MexaHuuecKre KoiebaHus U 1
BOJIHBI"
55 KonTtposbHast pabota mo Teme "3aKOHbI cCOXpaHeHUs. MexaHuuecKre KojiebaHusi v BOJTHBI" 1
56 O/IeKTPOMarHUTHOE ToJie. DNeKTPOMarHUTHbIE BOJTHbI 1
57 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJH 1
58 Ypok-koHbepeHius "I1Ikana 3/1eKTpOMarHUTHBIX BOJIH. VICrionb30BaHKe 3/1eKTPOMarHUTHBIX BOJIH 1
JI71s1 COTOBOM CBsI3U"
59 Ypok-uccnenoBanye "V3yueHue CBOMCTB 3/1eKTPOMarHUTHBIX BOJIH C TTOMOILBbI0 MOOM/IBHOTO 1
TenedoHa"
60 Perenue 3aau Ha onpe/iesieHre YaCTOThI U [J/TUHBI 3/IEKTPOMAarHUTHOW BOJTHBI 1
61 OneKTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. Bo/HOBBIe CBOMCTBA CBeTa 1
62 Ncrounuku cBeta. [IpsiMonmnHeitHOe pacripocTpaHeHre cBeta. 3aTMeHust CosHia v JIyHbI 1
63 3aKoH OoTpakeHus CBeTa. 3epkasa. PellleHre 3a/1au Ha IpUMeHeHUe 3aKOHa OTPa’KeHUsl CBeTa 1
64 IIpeniomiieHve cBeTa. 3aKOH IIpe/IOM/IEHUS CBeTa 1




ITonHOE BHYTPEHHEE OTDpa>K€HHE CBETA. Hcnonb3oBaHWe MOTHOTO BHYTPEHHEr'0 OTPa’KE€HUA B

65 ONTUYECKUX CBETOBOJAxX L
66 JlabopaTopHast pabota "VicciieioBaHe 3aBUCUMOCTH YTJia TIPeJIOM/IeHHsI CBETOBOTO JTy4a OT yrJia 1
rajieHust Ha rpaHuLe "BO34yX-CTekio""
67 Ypok-koHbepeH1us "Vcronb3oBaHKe TIOJTHOI'O BHYTPEHHET'0 OTPa’KeHUsI: CBETOBO/IbI, 1
ONTUKOBOJIOKOHHAS CBS3b"
68 JIvH3bl. OniTHYecKast CUsa JIMH3bI 1
69 [MTocTpoenue n300paykeHH B JTMH3aX 1
70 JlabopaTopHasi pabora "OnpezeneHre GOKyCHOTO PAaCCTOSIHUSI U ONITUYECKOM CU/bl cobupatoliieit 1
JIMH3B!"
71 Ypok-koHtepeHus "OnTryeckre TMH30BbIE TPUOOPHI” 1
72 ['na3 kak ontrueckas cucteMa. 3peHue 1
73 Ypok-koHpepeHus "ledekTsl 3peHus. Kak coxpaHuTh 3peHue” 1
74 Pa3noyxenue 6enoro ceera B criekTp. OmnbiTel HetoToHA. Crio)KeHue CrieKTpaibHbIX 1[BETOB. 1
Hucriepcusi ceeta
75 JlaboparopHast paboTa "OTBITHI 110 Pa3/ioXKeHHI0 6eI0T0 CBeTa B CITEKTP M BOCIIPUSTHIO I[BETa 1
TIpeJIMeTOB MPU UX HabJt0JeHn! uepe3 LIBeTOBble PUIbTPHI"
76 Ypok-nipakTUkyM "Bo/HOBBIe CBOMCTBA CBeTa: JUCTepCcHsi, UHTepdepeHIUs U Audpakius” 1
77 OnbiThl Pe3epdopa v nyiaHeTapHasi MoJie/lb aTOMa 1
78 [Toctynatel bopa. Mopens atoma bopa 1
79 Wcnyckanue u noroljeHre cBeta aToMmoM. KBaHThI. JIMHeluaThbie CIIeKTPhbI 1
80 Ypok-nipakTrkyM "HabsozieHre CrieKTpoB UCITyCKaHUS " 1
81 Paii0akTHUBHOCTD U €€ BUbI 1
82 Crtpoenune aTomHoro siipa. HyksoHnHast Mozienb 1
83 PagvioakTrBHBIE NpeBpallieHus. 30Torbl 1
84 Perienue 3azau o teme: "PasrioakTUBHBIe IpeBpaljeHus" 1
85 [Tepuon nonypacnaga 1




86 Ypok-koH(epeH1us "PaguoakTHBHbIE W3/ydeHUs B TIPUPO/ie, MeIULIHe, TeXHUKe'" 1

87 SAnepHble peakiuy. 3aKOHbI COXpaHeHHUs 3apsl0BOI0 U MacCOBOI'O UMCel 1

88 OHeprus CBsI3U aTOMHBIX sziep. CBs3b MacChl U SHEpruv 1

89 Pewienue 3azau o teme "fAnepHelie peakuun' 1

90 Peakiuu cunTe3a u fenenus sgep. Vicrounuky sHepruu CosiHLA U 3BE3] 1

91 Ypok-koHbepeHLus "fIaepHas sHepreTUka. [JelcTBUSI pajJu0aKTUBHBIX U3TyUeHU Ha )KUBbIe 1
OpraHu3Msbl"

90 [ToAroToBKa K KOHTPOJILHOM paboTe 110 TeMe "DIeKTPOMarHATHOE ToJie. 3JIeKTPOMarHUTHEIE 1
BOJIHbI. KBaHTOBbIE sABIeHUS"

93 KontposnbHas pabota no Teme "D1eKTpPOMarHUTHOE T10Jie. DJIeKTPOMarHUTHbIe BOJIHBL. KBaHTOBbIE 1
sAB/IeHUs"

94 [ToBTOpEHUe, 060061TIeHE. JITabopaTOpHBIe paboOTHI 10 Kypcy "B3aumoseiicTBue Ten" 1

95 [ToBTOpeHMe, 060011]eHe. PellleHre pacueTHBIX ¥ KaueCTBEHHBIX 3a/iau 110 TemMe "TerioBbie 1
rporeccsl"

96 [ToBTOpeHue, 00001eHe. PellieHre pacueTHBIX U KaueCTBeHHbIX 33714 1o TeMe "KIT/] TernmoBbIx 1
JBUraTtesnein”

97 [ToBTOpeHue, 06001IeHe. PellieHre pacueTHBIX U KaueCTBeHHbIX 33/1ay 1o Teme "KI1/] 1
3/1eKTPOYCTaHOBOK"

98 [ToBTOpeHue, 060011ieHe. JTabopaTopHbIe paboThI 10 Kypcy "CBeToBbIe sIBeHUs" 1

99 [ToBTOpeHue, 060611eHre. PaboTa ¢ TekcTamu 1o TeMe "3aKOHBI COXpaHeHHs B MeXaHHKe" 1

100 [ToBTOpenHue, 060061eH1e. PaboTa ¢ Tekctamu o Teme "KonebaHusi ¥ BOJTHBI" 1

101 [ToBTOpeHue, 060611eHre. PaboTa ¢ TekcTamu 1o Teme "CBeTOBbIe siB/IeHUS" 1

102 [ToBTOpenue, 060061eH1e. PaboTa ¢ TekcTamu o Teme "KBaHTOBast U sifiepHasi pu3rka" 1
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /11 YYHEHUKA

1. ®wusmka: 7-¥ Knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 Knacc/ Ilepbiukud .M., MBaHoB

AW., AkioHepHoe o011iecTBO «V31arenbcTBO «IIpocBeltieHre»

2. ®wuswuka: 8-i kacc: 6a30Bbiii ypoBeHb: yueOHUK, 8 kinacc/ [Mepoitikud V. M., MiaHoB A.
N., AkimoHepHoe o6iriecTBo «/3aatenscTBO «IIpocBeliieHye»

3. ®wusuka: 9-i Knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 Knacc/ [Tepoiikud U. M., I'ythuk E.
M., UeanoB A. W., TletpoBa M. A., AkimoHepHOoe 00iijecTBO «/37aTenbCTBO

«IIpocserenve»

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

denepanbHas paboyasi IporpaMMa OCHOBHOTO o061iiero obpasoBanusi «Pusuka» (s 7-9

K/IaCCOB 00pa3oBaTe/TbHBIX OPTraHU3al[1i)

MM PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NMHTEPHET

bubmioTeka 1IOK

http://resh.edu.ru/
https://uchi.ru/
http://www.yaklass.ru/

http:// www.infourok.ru/


http://www.yandex.ru/clck/jsredir?from=www.yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=2202.awk2u7YRdBQx0HlKQCsUQUhtL-eTelO1DpuhnnDb2flvend0Ym1xdHpocXdraXd1.d41836be09f40f6589fc557675bca4d69a2c2246&uuid=&state=RsWHKQP_fPE,&&cst=AxbTlK7nwx54N-ZGtgHkWo7y5H_GFtl1HGir2ckWO2wcmFp6FZ6xE77oj7C2pISzOAPW1_uWvEs3iMZsAA4onaEgwYEjsReAU1iV6aU4Fxcv2kVWqlhG1Bvr_sXa4TRGyMKB8Wk3QXukdw8A3KdXKIOJcOEB-6SmvomDTY11LtwMJmSdp1ngrwcPUv6yEvMiw-ksFjQEYXnTKJmlCsrl5DpYHwzXLWNSpDzSSw4F19LCaIpEW-XHfLn9c2_ERVnIDDA69r41uVCUIcdS_0s-VUGwwoF3U0danTauIN6ZVAzph6Ofw9rg7A5enyTf6SilIBR8BP_4Tqvjg2MFksMCyd1eAvNJXAYUz0h53mwAw4mAMgAPnKw6NtRjsSlNVXcrkXR2ehuw0xdm3HsZm8sXN-uMmkhVn18p-Nfv-0DvEbKOnZmnjk2eu3hUyD_HvU1xd4uw4Osr7DrWYMy_PoTYH9jZHofc6OHzISDd_h5ZbMe8nHFspQPh7WA0Q5xn4DchY-o-npD-H86v7LoKhRxVPhOQOfh6ejZnUZdPI8GCaUN2QCl7ho85gCPPpOiS0c7zm8m3W7KMBb3AxyCNTSPvihiFHGCtqtwQdOxNZquekBM,&data=VzFITjJTUER3MkI4MEY5djBaZUVGd2NoOVpHaUdSR3Z6Vk9zeF9Hb0dnb2FBY0ZKWWJWMGJBME9NekRkZFJtcXNXWWE4SDRjZUV2cGh2YVRmVjJnZmRTTk16N3lQQXFa&sign=00cac8ad9b434852d01665f175e5e85e&keyno=WEB_0&b64e=2&ref=mag21uLwzH-rYVS7bq28kWLw8trSEHW3dPBfrt6pjwERQqMFOez8XBmlTZRT_ieNyXl9gyYZqHYLDXu2g5vU9KgsSO3f0_162b7GFh6h2bTULi6LDMJsQV047XshNP7m&l10n=ru&cts=1694260362891%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%221_dilfw02-03%22%2C%22cts%22%3A1694260362891%2C%22fast%22%3A%7B%22organic%22%3A1%7D%2C%22service%22%3A%22web%22%2C%22event-id%22%3A%22lmbyviq3u7%22%2C%22data%22%3A%7B%22pageX%22%3A122%2C%22pageY%22%3A149%7D%7D%5D&mc=1.584962500721156&hdtime=4343.5
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