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IHosicuuTeabHAA 3aNMCKa

HampaBneHHOCTh IporpamMmsl — IudpoBas 1adbopaTopus
YpoBeHb MPOrpaMMbI — OA30BBIH.
Cpok peanuzanuu nporpammsl: 1 roa, 34 gaca.
Pabouass mporpamMMa 3aHATHI BHEYPOUYHOW EATEIBHOCTH MO (Qu3uKe «IKCIePUMEHTAIbHAS
naboparopus» NpeJHa3HaYeHa ISl OpraHu3alliyd BHEYPOUHOIl esrenbHocTH oOyyatonuxes 10 -
11 xnaccos.

Peasn3auus nporpamMMsl o0ecrieunBaeTcsi HOPMATUBHBIMH JOKYMEHTAMU:
1. ®enepanbubiii 3ak0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 obpa3oBaHuu B
Poccutickoit ®enepamnumy» (¢ u3M. 1 jo1., Betyn. B cuiry ¢ 01.09.2020).
2. Ilacmopt HammoHanmbHOTO mpoekta «OOpa3oBanue» (yTB. mnpesunuymom CoBera mpu
[Ipesunente PO mo crparernuyeckoMy pa3BUTHIO M HAIMOHAJIbHBIM MPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16).
3. 'ocynapctBennas nmporpamma Poccuiickoit @eaepannu «Pa3Butrue odpazoBaHus» (yTB.
[TocranoBnenuem IlpaButensctBa P® or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKACHUH roCcyAapcTBEHHOMU mporpaMMbl Poccuiickoit denepanuu «Pa3Butue o6pa3oBaHus».
4. Ilpodeccuonanwhueiii cranaapt «llemaror (megarorudyeckas aesTeIbHOCTh B JOIIKOIBLHOM.
Ha4yaJIbHOM O0O0IIleM, OCHOBHOM O0OIIEeM, cpeaHeM oO0mieM oOpa3oBaHUH), (BOCIHUTATEIb,
yuutenb)» (ped. ot 16.06.2019) (Ilpuka3 MunucrepcTBa Tpyna U couuanbHOi 3amuTel PO ot
18 okts6pst 2013 1. Ne 544H, ¢ u3MeHEeHUsIMHU, BHECEHHBIMH NPUKa30M MUHHCTEPCTBA Tpyaa U
couzaiutel PO ot 25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 422n).
5.Metoauueckue PEKOMEHIalluu 1o CO3JIaHUIO0 u (G YHKIHOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OpPraHU3alUsAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX
ropojiax, EHTPOB 00pa30BaHUsl €CTECTBEHHO - HAYYHON U TEXHOJIOTMYECKON HAmpaBIEeHHOCTEN
(«Touka pocra») (YTBepkIeHbl pacnopsbkeHHMeM MuHucrepcTBa npocselieHus Poccuiickoit
Deneparun ot 25 Host6pst 2022 1. Ne TB - 2610/02)
6. Meronnueckue peKOMEHJAMU N0 CO3/IaHUI0 U (PYHKIIMOHMPOBAHUIO JIETCKUX TEXHONApPKOB
«KBantopuym» Ha ©0a3e oO0meoOpa3oBaTeNbHbIX OpraHu3anuii  (yTB. pacropsiKeHHeM
MunucteperBa npocsemenus Poccuiickoit @enepaunu ot 12.01.2021 Ne P-4). Bueypounas
JeSITeIbHOCTh SIBISIETCS COCTaBHOM 4acThio 00pa30BaTEeNBHOrO Ipolecca W OAHOM u3 (opMm
OpraHu3aIMu CBOOOJHOTO BpeMeHu oOydwaromuxcs. B pamkax peammzanuun PI'OC COO
BHEYpOYHasl JAESTEIbHOCTh — 3TO 00pa3oBaTeNbHAs JEATEbHOCTh, OCYIIeCcTBIsIeMas B (opMmax,
OTJIMYHBIX OT YPOYHOH CHUCTEMBbI OOYYEHMsI, M HalpaBiCHHas Ha JOCTH)KEHUE IJIAHUPYEMBIX
pe3ysIbTaTOB OCBOEHUS 00pa30BaTeIbHBIX IPOrPaMM OCHOBHOT'O 001Ero 00pa3oBaHuUs.

Peamuzanuss paboueil mporpaMMbl 3aHATUH BHEYPOYHOM JAESITEIBHOCTH 1O  (U3UKE
«DKCHepUMEHTalIbHAs J1abopaTopus» CIOCOOCTBYET OOLIEHHTENIEKTYaIbHOMY HAaIpaBJICHUIO
pa3BuTHIO JIMYHOCTU oOydaromuxcest 10 - 11 -x knaccoB. @usnyeckoe 00Opa3oBaHUE B CHCTEME
o01iero u cpegHero oOpa3oBaHUs 3aHUMAeT OJHO M3 BEIyUIMX MeCT. SIBIAACh QyHIaMEHTOM
HAayYHOTO MUPOIOHUMAaHMSI, OHO CIIOCOOCTBYET (hOPMHUPOBAHUIO 3HAHUI 00 OCHOBHBIX METOAAX
HAayYHOTO TIO3HAHUS OKpYXKAIOIIero Mupa, (yHIAMEHTaJIbHBIX HAy4yHBIX TEOpUH U
3aKOHOMEpPHOCTEH, (OpMHUpYET Yy ydYalllUXCsi YMEHHUS HCCIeAOBaTh U OOBSICHSITH SIBICHUS
MPUPOJBI U TEXHUKHU.

Kak mxonbHbIM mpenmer, ¢usnuka o0jasaeT OrpOMHBIM T'YMaHUTAPHBIM TMOTEHIUAIOM, OHA
aKTUBHO (OPMHpYET HWHTEIUIEKTyaJlbHble W MHMPOBO33PEHUECKHE KayecTBa JIMYHOCTH.
Huddepenunanys npeamnoyiaraeT Takylo OpraHu3aliio mporecca 00y4eHust, KOTopasi yYuThIBaeT
WH/IMBUyalIbHbIe 0COOEHHOCTH YYaIIUXCsl, UX CIOCOOHOCTH M MHTEPECHI, IMYHOCTHBIH OIIBIT.

Huddepenunanys odydyeHus (usmke MO3BOJIAET, C OAHOW CTOPOHBI, 0OecTeyuTh 0a30BYIO
HOJTOTOBKY, C JAPYro — yJOBIETBOPUTH MOTPEOHOCTH KaKJOr0, KTO MPOSBISAET MHTEpPEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOJUT 332 PAMKH M3y4YeHHs] (U3MUKH B IIKOJIBHOM KypCe.



Iean kypca

Onwupasich Ha MHAUBUAYaJIbHBIE 00pa30BaTENIbHbIE 3aMIPOCHl M CIOCOOHOCTU KaXK0ro pedeHKa
Opy peau3alid MPOrpaMMbl BHEYPOUHOH AEATENBHOCTH MO (QH3HKE «IKCIEepUMEHTabHAs
nabopaTopus» MOXHO JOCTMYb OCHOBHOHM L€IM - pa3BUTh Y OOYYarOIIMXCs CTPEMJICHHE K
JaJbHEHIIEMY CaMOOIIPEAEIICHUIO, MHTEIJIEKTYAIbHOM, HAYYHOU U IIPAKTUYECKON
CaMOCTOSITENIbHOCTH, [T03HABATEIbHOM aKTUBHOCTH.

JlanHast mporpamma IO3BOJISIET O0YyYarolMMCsl O3HAKOMMTBCS C METOAMKON OpraHu3aluu U
IPOBE/ICHUS HKCIEPUMEHTAIbHO-UCCIIE0BATENILCKOM EATEIbBHOCTH B COBPEMEHHOM Y4eOHOM
npoiiecce 1o (GU3KKe, 03HAKOMUTHCS CO MHOTMMHU HHTEPECHBIMU BOTIPOCAaMH (PU3UKU HA TAHHOM
sTane OOyuyeHMsl, BBIXOAALIMMM 3a paMKH IIKOJBHOW IPOrpamMMbl, PacIIUPUThH IEIOCTHOE
npefcTaBieHue O TpolieMe MaHHOM HayKd. OKCHEpUMEHTalbHas JesTeIbHOCTh OyneT
CHOCOOCTBOBaTh PAa3BUTHIO MBICIMTENbHBIX ONEpalMid M OO0lIeMy HHTEIEKTyalbHOMY
pPa3BUTHIO.

He menee BaxkHbIM ()aKTOPOM pean3alii JaHHOW MIPOrpaMMBbl SIBJISIETCS CTPEMIICHHUE Pa3BUTh
y YYaIIMXCsl YMEHHE CaMOCTOSITEIbHO paboTaTh, Jymarh, SKCIIEPUMEHTHPOBATH B YCIOBHIX
HIKOJIBHOM J1abOpaToOpuM, a TaKkKe COBEPLICHCTBOBaTb HABBIKM apryMEHTallUd COOCTBEHHOU
no3uuu 1o  onpeaenéHHelM  BompocaMm. ConepikaHue  NOporpamMmbl  COOTBETCTBYET
[I03HABATEJIbHBIM BO3MOKHOCTSIM ILKOJIBHUKOB U MPEIOCTABISIET UM BO3MOXKHOCTh paboTaTh Ha
YpOBHE MOBBIIIEHHbIX TpeOOBaHUI, pa3BuBasi yueOHYI0 MOTHUBALMIO.

Copnepxanue 3aHATUN BHEYPOUHOW JESTENbHOCTH MpPEACTaBIsAeT cOO0OM BBEICHHE B MUD
AKCIEPUMEHTAIbHOU (DU3HKH, B KOTOPOM YydYalllMeCs CTaHYT HCCIENOBATENIMU U HaydaTbCsl
IIO3HABATh OKPY)KAIOLIUI UX MHpP, TO €CTh OCBOSIT OCHOBHbBIE METO/bl HAyYHOIO MO3HaHMA. B
YCIOBUSX pealu3aluy 00pa3oBaTeIbHON IPOrpaMMbl IIUPOKO UCIIONIB3YIOTCS METO/1bl yUEOHOTO,
UCCIIEIOBATEIbCKOrO, MPOOJEMHOro 5SKcrmepuMmeHTa. PeGEHOk B mpolecce MO3HaHMS,
npuoOperasi YyBCTBEHHbIN ((PEHOMEHOIOIMUECKU) OMBIT, IEPEKUBAET MOJIYUEHHBIE OLIYLICHUS
U BIEYATICHUS. DTH NEPEKUBAHUS IPOOYKIAIOT U MOOYXIAI0T MPOLIECC MBIIIJICHHUS.
Creruduueckass ¢opma OpraHu3alKd IO3BOJSET YYAIIMMCS O3HAKOMHUTBHCS CO MHOTHMHU
MHTEPECHBIMU BOIpocaMy (U3MKM HAa JAHHOM J3Tane OOy4YeHMsl, BBIXOAALIMMH 3a pPaMKHU
HIKOJIBHOM MPOrpaMMbl, PacIIMpUTh LEIOCTHOE MpPEACTaBI€HHE O MpoOJieMe JTaHHOM HayKu.
Jletn mony4aroT npodeccHOHaNbHbIE HABBIKHM, KOTOpPbIE CHOCOOCTBYIOT —JalibHEHIIeH
COLIMAJIbHON ajjanTanuy B oOLIECTBE.

Ilenvro miporpamMMbl 3aHATUN BHEYPOUHOU JEATENBHOCTU MO (PU3MKE «DKCHEpUMEHTaIbHAs
nabopaTtopusi», ma ydammxces 10 — 11 - X Ki1accoB SABISIFOTCS:

* pa3BUTHE Yy YYaIMUXCSA IO3HABATEJIBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IpolecCe pelIeHHs] MPAaKTUYECKUX 3a7ad U CaMOCTOSITEIbHOTO NIPUOOpETEHUS
HOBBIX 3HAHUI;

* (QopmupoBaHHME U pa3BUTHE Yy YyYalIUXCAd KIIOYEBBIX KOMIETEHIMH — ydeOHO-
MI03HABATENbHBIX,HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX, COLIMANBHBIX, M KaK CIIEACTBUE
KOMIETEHIIMH TMYHOCTHOI'O CaMOCOBEPILIEHCTBOBAHMS;

* (hopMupoBaHHe MPEIMETHBIX U METANPEIMETHBIX PE3yJbTaTOB OOYYEHHs, YHHUBEpPCAJIbHBIX
y4eOHBIX ICUCTBHI.

* BOCNHMTaHHE TBOPYECKOH IUYHOCTH, CIIOCOOHOM K OCBOEHHIO IEPEJOBBIX TEXHOJOTHMH U
CO3JIaHHMI0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIABMKEHHIO HOBBIX HJIEH U MPOEKTOB;
peanu3anus AesITeIbHOCTHOTO MOJIX0Aa K MpPeAMETHOMY OOyYEHHMIO Ha 3aHSTHUSAX BHEYPOUHOMH
JeATeTLHOCTH 10 (pU3MKe.

OCOo0EeHHOCTBIO BHEYPOUHOH JIEATENILHOCTH 110 (PU3HKE B paMKax KPY>KKOBOM paOOThI SABIsSETCA
TO, YTO OHAa HaIlpaBJICHa Ha JIOCTH)KEHUE O0YydYaroIMMHUCS B OOJbIIEH CTENEHH JIMYHOCTHBIX U
METaNPEIMETHBIX PE3YJILTATOB.
3amauu Kypca
Jns  peanmzanmu nened Kypca TpeOyeTcst pelleHHe KOHKPETHBIX MPAaKTUYECKHX 3ajiad.
OcHoBHBIE 3aJjaud BHEYPOUYHOM J€ATENbHOCTH N0 (U3MKU:* BbIgBIEHHE WHTEPECOB,
CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEN yyaluxcs K pa3InuHbIM BUJaM JESITEIbHOCTH;



* ®opMupoBaHHUE TMPEACTABICHUS O SIBICHUSIX W 3aKOHAX OKPY)KAIOLIETO MHpPa, ¢ KOTOPBIMHU
HIKOJIbHUKU CTAJIKUBAIOTCS B IOBCETHEBHOM JKU3HH;
» ®opMUpOBaHUE MIPEACTABICHHUS O HAYYHOM METO/I€ TIO3HAHMS;
* Pa3zBuTHe HHTEpECa K HCCIIeI0BATENbCKON e TeIbHOCTH;
* Pa3BuTHE OMBITa TBOPUYECKOU IEATEIHHOCTH, TBOPUECKUX CIIOCOOHOCTEI;
* Pa3zBuTue HaBBIKOB OpraHU3alMU HAYYHOTO TPYAa, paOOTHI CO CIOBAPSIMU U SHUIUKIIONETUSIMU;
» Co3zlanue ycaoBHU JJISl peai3allii BO BHEYPOUHOE BpeMsi IPHOOPETEHHBIX YHHBEPCAIbHBIX
y4eOHBIX ICUCTBUI B YPOUHOE BPEMS;
* Pa3Butue omnbita HePOPMATBHOTO OOIIEHHS, B3aUMOJICHCTBHSA, COTPYIHUYECTBA; PaCIIUPEHUE
paMoK OOIIIEHUS C COLUYMOM.
* @opMHUpOBaHUE HABBIKOB IOCTPOCHUS (DU3MYECKMX MOJENEeH M ONpeleNeHHs TPaHHIl HX
MPUMEHUMOCTH.
* CoBepUICHCTBOBAHWE YMEHHMH NPUMEHSTHh 3HAHHUS MO (U3MKE A OOBSCHEHUs SBICHUMH
MIPUPO/IbI, CBOMCTB BELIECTBA, PEIICHUs (PU3NUECKUX 3a]1a4, CAMOCTOSTEIILHOTO TPHOOPETEHUS U
OLIGHKM HOBOW WHGPOpPMALUU (PHU3UUECKOTO COJACPXKAHUSA, HCIOIB30BaHUSA COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTHH;
* lcnionb30Banue npruoOpeTEHHBIX 3HAHUN U YMEHHUU JUIS PEIICHUS TPAKTUYCCKHX, KU3HEHHBIX
3ajady;
* BxiroueHue ydamuxcsi B pasHOOOpPA3HYIO AESTENbHOCTb: TEOPETUYECKYIO, MPAKTUYECKYIO,
AHAIUTUYECKYIO, TOMCKOBYIO;
* BripaboTka ruOKUX yMEHHI MEPEHOCUTh 3HAHUS M HABBIKM HAa HOBBIE ()OPMBI yueOHO paboThI;
* Pa3zButne co0Opa3uTENbHOCTH W OBICTPOTHI PEAKIHMHM MPU PEIICHUH HOBBIX Pa3IUYHBIX
(du3nYECKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKON JESITENbHOCTHIO.
Metoabl 00yuenusi 4 popMbl OPraHU3aALMH 1eSITEILHOCTH 00yYAIOIINXCS
Peanuzanus nporpamMMbl BHEYPOUHOM JESATENBHOCTH «IJKCIEPUMEHTalIbHAsl J1abopaTopus»
npearnoiaraeT HMHIMBUIYAJIbHYIO M TPYMIOBYIO paboTy oO0y4aroummxcs, IJIaHUPOBAaHUE U
IIPOBEJCHUE MCCIIEA0BATENbCKOTO 3KCIEPUMEHTa, CAMOCTOSATEIbHBIM CcOOp JaHHBIX IS
pelIeHns] MPAaKTUYECKUX 3a/ay, aHAJIM3 W OLEHKY IOJYyYEHHBIX pPE3y/lbTaTOB, U3TOTOBICHHE
nocobuii u Mmozenei. [IporpamMmma mpegycMarpuBaeT HE TOJIBKO OOydYarolue W pa3BUBAIOIINE
ey, e€ peanusanus CocoOCTBYeT BOCIIMTAHUIO TBOPUYECKON JINYHOCTH C aKTUBHOM JKU3HEHHOMN
no3uiueil. BbICOKMX pe3yabTaTOB MOTYT JOCTHYL B JIaHHOM CJIy4yae HE TOJIBKO YUYEHUKU C
XOpOUIeH IIKOJIBHOW YCIEeBaeMOCTbIO, HO M BCE LieIeyCTpeMJIEHHbIE aKTUBHBbIE pedsTa, yke
C/IeNIaBIIKE CBOU MPOGeCcCHOHATBHBIN BBIOOD.
JInuHOCTHBIE, MeTanpeiMeTHbIE H NIPeIMeTHbIE Pe3y/IbTaThl 0CBOCHHUS Kypca.
JlesiTenbHOCTh 00pPa30BATENBHOIO YUPEKIEHUS OOIIero oO0pa3oBaHUsd B OOy4eHHH (QHU3UKE B
cpeaHel (MOJIHOM) IIKOJIE JOJDKHA OBITh HampaBieHa Ha JOCTMD)KEHHE OOydyarolMMUCs
CIIEYIOIINX JUYHOCTHBIX Pe3yJIbTaTOB:
— YMEHHME YTPaBIIsATh CBOEH MM03HABATEIbHOMN 1EATEbHOCTHIO;
— FOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHuUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA IPOTSHKEHUN
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHUIO KaK YCIOBHUIO
yCHEeNTHON Mpo¢eCCHOHATBHOM U 00IIIECTBEHHOM JeATEeTbHOCTH;
— YMEHHE COTPYAHUYATh CO CBEPCTHUKAMM, AEThMH MJIaJIIIEr0 BO3pacTa,
— B3pOCJIBIMU B 00pa3oBaTeNbHOM, y4eOHO-HCCIeA0BATENbCKOM, MPOEKTHOM M APYruxX BHUIAX
NeSITebHOCTH;— C(HOPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH; OCO3HAHUE 3HAUUMOCTH HayKH, BIaJIEHUS TOCTOBEpHOI nHpopmanmen
O TEpelOBBIX JIOCTWKEHHUAX U  OTKPBITUSIX MHPOBOM M  OTEUECTBEHHOW  HAYKH;
3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHHUSAX 00 YCTpPOHCTBE MHpa M OOIIECTBA; TOTOBHOCTH K
Hay4YHO-TEXHUYECKOMY TBOPYECTBY;
— 4yBCTBO FOPJIOCTH 32 POCCUICKYIO (UZNUYECKYIO HAYKY, TYMaHHU3M;
— MOJIOKUTENIbHOE OTHOILIEHHE K TPYAY, LIeJIeyCTPEMIICHHOCTb;



— JKOJIOTHYECKasl KyJbTypa, OepekHOe OTHOIIECHHE K POJHON 3emiie, IPUPOAHBIM OOraTcTBam
Poccun 1 Mupa, moHMMaHue OTBETCTBEHHOCTH 3@ COCTOSIHUE MPUPOHBIX PECYPCOB U pa3yMHOE
IIPUPO/IONOJIB30BaHUE.

MeTtanpeAMeTHBIMHM pe3yJbTaTaMH OCBOCHMS BBIIYCKHUKAMH CpeIHEeH (IOJIHOM) HIKOJIbI
POTPaMMBI 110 (pU3HKE SABISIOTCS:

Ocsoenue pe2yniimueHbIX YHUBEPCANbHBIX YUEOHbIX 0eUCmEUIL:

— CaMOCTOSITEJIbHO OIPENENIATh IIeNH, CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC 33/1a4M B
00pa30BaTEeNIbHON AEATENbHOCTH U JKU3HEHHBIX CUTYalMsX;

— OLIEHUBATh PECYPCHI, B TOM YMCJIE BPEMS U JPyrue HEMaTepUalbHbIE PECYPChI, HEOOXOAUMbIE
JUI JOCTHKEHMSI TOCTABICHHON paHee LenH;

— COIIOCTABJIATh UMEIOLIUECS] BO3MOXXHOCTU U HEOOXOAUMBIE JIJISl TIOCTHIKEHUS LIEH PECYPCHI;

— OIPENENATh HECKOJIBKO ITyTeH JOCTHKEHMsI TIOCTABICHHOM LieNH;

— 3aj]aBaTh ApaMETPbl U KPUTEPUHU, TI0O KOTOPBIM MOKHO ONPEAEIUTH, UTO LENb JOCTUTHYTA;

— COIIOCTABJIATh MOJTY4YEHHBIN pe3ysbTaT JesITeIbHOCTH C IIOCTABICHHOM 3apaHee LEIbo;

— OIICHMBATH IIOCIIEACTBUS JIOCTHIKCHUS TOCTABICHHON LIENM B JIEATEIBHOCTH, COOCTBEHHOMH
KHU3HHU U XKU3HU OKPYKAIOLIHX JIFOJCH.

Ocesoenue no3HasamenNbHblX YHUBEPCANbHBIX YUEOHbIX OelUCMBUL:

— KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh MH(OPMALIUIO C PA3HBIX O3ULIUH;

— pacmno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B MH(OOPMAITMOHHBIX NCTOYHUKAX;

— HUCHOJb30BaTh pa3IM4HbIE MOJEIbHO-CXEMaTHUECKUE CpEeACTBA Ul  IPe/CTaBIICHUS
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX MTPOTHBOPEUHIA;

— OCYUIECTBJIATh NH(OPMALIMOHHBIHM TOMCK U CTABUTh HAa €r0 OCHOBE HOBBIE 33/1auy;

— MCKATh ¥ HAXOJUTh 000OIIEHHBIE CITOCOOBI peIIeHus 3a/1a4;

— NPUBOJUTH KPUTUYECKHE apryMEHTbhI, KAK B OTHOLIEHHM COOCTBEHHOI'O CYX/IEHHUS, TaK U B
OTHOUIEHUH JICUCTBUI U CYKIAEHUN IPYTrOro 4ejI0BEKa;

— BBIXOJUTh 3a PaMKU Y4eOHOro MpeaMeTa U OCYIIECTBIATH IIEJCHAINPABICHHbI MOUCK
BO3MOYXHOCTH IIMPOKOTO TIEPEHOCA CPEJICTB U CLIOCOOOB JICHCTBHUS;

— BBICTpaMBaTh MHIUBHUIYaJbHYIO 00pa30BaTeIbHYI TPACKTOPHUIO, YUUTHIBAas OrpaHUUYEHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— MEHATH U yE€P)KUBATh pa3HbIE IO3ULUU B IIO3HABATEIBHON NEATEIBHOCTH

Kommynuxamuenvie ynugepcanvhvie yueoHvle Oetcmeus:

— OCYILECTBJIATh JIEJIOBYI0 KOMMYHMKAIIHMIO, KaK CO CBEPCTHHKAMHU, TaK U CO B3POCIBIMHU (Kak
BHYTpHU 00pa30BaTeIbHOM OpraHu3alny, Tak 1 3a €€ mpeielaMu);

— IPH OCYIIECTBJICHUH TPYNIIOBOI pabOThI OBITH KaK PYKOBOAMTENIEM, TaK U YWICHOM IMPOEKTHOM
KOMaH/Ibl B pa3HbIX POJISIX (T€HEpaTOPOM MW, KPUTUKOM, UCIIOJHUTENIEM, ITPE3ECHTYIOLUM U T.
1.);

— pa3BEepHYTO, JJOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS C MCIOIb30BAaHUEM aJI€KBATHBIX
(YCTHBIX M MHCBMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacrno3HaBaTb KOH(QIMKTOIE€HHBIE CUTYallUd M MPEJOTBpAIIaTh KOHQIUKTHI O UX aKTUBHOMN
dbassl;

— COIJIaCOBBIBAThH MMO3ULIMHU YJIEHOB KOMaH/Ibl B IIpoliecce paboThl HaJ OOIIUM pelIeHUEM;

— TIPEACTaBIATh MYyOJMYHO pe3yabTaThl MHIUBUIYAJIbHONW W TPYIIOBON AEATENbHOCTH, Kak
nepes 3HaKOMOM, TakK ¥ NIEpe]l HE3HAKOMOU ayTuTOPHEN;

— mnoalupare NapTHEPOB JJIs  JAEJIOBOM KOMMYHUKAIlMM, HCXOAS U3 COOOpaskeHHi
pe3yJIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX CUMITATUH;

— BOCIIPUHUMATh KPUTHUECKHE 3aMEUaHus KaK Pecypc COOCTBEHHOTO Pa3BUTHS;— TOUHO U EMKO
(bopMynupoBaTh KaK KpUTHUYECKHE, TaK U 0J00pUTENbHbIE 3aMeUaHusl B aJipec APYrux JroAeH B
paMKax JieloBo M 00pa3oBaTeNIbHOM KOMMYHHKAIMM, H30eras NOpU 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYXK/ICHHI.

IIpenmMeTHBIMH  pe3yIbTATAMM OCBOCHMS BBIIYCKHUKAMU CpeaHEd (MOJHOM) IIKOJIBI
pOrpaMMBbI 10 pU3KKe Ha 6a30BOM YPOBHE SIBIISIFOTCSI:



— cpOpMUPOBAHHOCTh MPEACTABICHUN O 3aKOHOMEPHOH CBSI3M W TIO3HABAEMOCTH SIBICHUU
npupoabl, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O POJU M MecTe (U3MKA B COBPEMECHHOMU
HAY4YHOH KapTHHE MHUpPA; TMOHHUMaHHWE poJdu (GU3MKK B (OPMHPOBAHUU KPYrozopa H
(GYHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JJIs PEIIEHUs IPaKTHUECKUX 3a1a4;

— BJIQJICHUE OCHOBOIIOJIATAIOIUMH (PU3NYECKUMHU TOHSATHIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU H

TEOPHSIMU; YBEPEHHOE 110JIb30BaHUE (PU3MUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

— chOPMHPOBAHHOCTh MPEJACTABICHUH O (U3NYECKOH CYIIHOCTH SBJICHHH TMPHUPOJIBI

(MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPOMATHUTHBIX M KBAaHTOBBIX), BUIAX MaTepuu (BEILECTBO U

110JI€), ABM)KEHUHU KaK CIIOCO0E CyIIECTBOBaHUS MaTEpPUN; YCBOEHUE OCHOBHBIX MJIEH MEXaHUKH,

ATOMHO-MOJICKYJIIDHOIO YYE€HHMs O CTPOCHUM BEUIECTBA, DJJEMEHTOB JJIEKTPOJUHAMHMKU U

KBaHTOBOH (PM3HMKH; OBJIAJICHUE OHATUIHBIM alllapaTOM H CUMBOJIUYECKUM SI3BIKOM (PU3UKH;

— BIJQJICHUE OCHOBHBIMH METOJaMM HAy4YHOTO I[IO3HAHMSA, HCHOJIb3yeMbIMH B (u3MKe:

HaOJroIeHNe, OINMCAaHHWEe, HW3MEPEHUE, OHKCIEPUMEHT; YMEHHA o00pabaThiBaTh pe3yabTaThl

u3MepeHuii, oOHapyKUBaTb 3aBUCUMOCTb MEXIy GU3NYECKMMU BEJIWYMHAMHU, OOBSICHSITH

[IOJIy4YEHHBIE PE3YJIbTAThI U JAEJaTh BbIBOJBL;

— BJIAJCHUE YMEHMSIMM BBIABUIAaTh THUIIOTE3bl HA OCHOBE 3HAaHUSA OCHOBOIIOJAraroLIUX

(Gu3NYECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IPOBEPSTH UX SKCIEPUMEHTAIbHBIMU CPEICTBAMH,

dopmynupys 1elb HCCIEIOBaHMS, BIAJCHME YMEHUSAMH ONHUCHIBAaTb U  OOBICHATH

CaMOCTOSITEJIbHO IIPOBEJICHHBIE 3KCIEPHUMEHTBI, AHAJIU3UPOBATh PE3YJIbTAThl IOJYYEHHOMN

U3MEPUTENIbHON HH(POPMALINK, OIPEAEIATh JOCTOBEPHOCTD ITOJIyYEHHOI'O pe3yJIbTaTa;

— chopMHUPOBAaHHOCTH YMEHHS PEIIaTh MPOCTHIE (PU3MUECKUE 3a/1a9H;

— c(hOopMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIyYE€HHbIE 3HAHUS JJIs1 OOBSCHEHUS YCIIOBHM

npoTeKanus (PU3WYECKHX SIBJICHWH B MPHUPOJEC W JUIA MPHHATUS NPAKTUYECKUX DEHICHUH B

IIOBCEIHEBHOM JKU3HY;

— MOHUMaHHE (U3NYECKUX OCHOB U IMPHUHIMUIOB JEHCTBUS (pabOThl) MAIIMH M MEXaHU3MOB,

CPEACTB MEPEIBMXKEHUS M CBS3M, OBITOBBIX NPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOIMYECKUX

IIPOLIECCOB, BJIUSHUSA UX HA OKPYXKAIOLIYIO CPEAY; OCO3HAHUE BO3MOMXHBIX MPUYMH TEXHOTEHHBIX

Y 3KOJIOTMYECKHX KaTacTpod;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOUIEHHIO K (PU3MUECKON HH(popMaiu,

MI0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

Cnoco0bI OLICHKH YPOBHSA JOCTHKEHHUSI 00y4al0IuXCsl

KauecTBO MOArOTOBIEHHOCTH YYalUXCs OMPEEIIAETCsS KaYeCTBOM BBIMOJIHEHHBIX UMHU padoT.
KpureprieM OIlEHKM B JaHHOM ciydae SBISETCS CTENEeHb OBJAJEHUs HaBBIKAMH pPabOTHI,
CaMOCTOSITENIbBHOCTh M 3aKOHUEHHOCTb pabOThl, TIIATEIBHOCTh HKCIEPUMEHTa, HAay4YHOCTb
IpeUlaraeMoro petieHus npoOaeMbl, BHEIIHUN BUJI U Ka4yecTBO pabOThI MprOOpa UM MOJENH,
COOTBETCTBHUE MCCIIEI0BATENBCKON pabOThl TpeOyeMbIM HOPMaM U MpaBuiIaM O(pOPMIIEHHUS.

[ToompurenbHoil (GopMOil OLEHKM TpyAa YdYalMXCsl SBISETCS JEMOHCTpanus pabor,
BBIMIOJTHEHHBIX YYAIIUMUCS U BBICTYIUUICHHE C Pe3yJIbTaTaMU MCCIEI0BAaHUMN Mepes pa3InyHbIMU
ayouropusMu (B Kjacce, B CTapIIMX M MIIAQIIIMX KJIAccax, Y4YUTENsIMH, IelaroraMu
JOTIOTHUTEILHOTO 00pa30BaHusl) BHYTPH LIKOJIBI.

Pabora ¢ yueOHBIM MaTepuanoM pa3sHOOOpa3HbIX (OpPM JaeT BO3MOXKHOCTb KaXIOMY HX
yyalxcs NposiBUTh CBOM CIIOCOOHOCTH (B 00JaCTU CHCTEMAaTU3allUi TEOPETUUECKUX 3HAHUMH, B
00J1acTH pelIeHusl CTaHAAPTHBIX 3a7a4, B 00JIACTH pellIeHHs] HeCTaHIapTHBIX 3a/1a4, B 001acTH
UCCIIEIOBATENbCKOW pPaboTel M T.0.). CuTyanuum ycnexa, CO3JA0IIMe MOJOXKHUTEIbHYIO
MOTHBAIMIO K JIESITEIbHOCTH, SIBJISIOTCS BaKHBIM (aKTOPOM pa3BUTUS TBOPYECKUX U
MO3HABATEJIbHBIX CIOCOOHOCTEHN yJaruxcsl.

Copeprxanue nporpaMmmbl

Kunematruka (5 1)

OneMeHThl BEKTOpHOH anreOpbl. CKalspHble W BEKTOpHblE (U3NYECKUE BEITUYMHBL.
OTHOCHUTENBHOCT, MeXaHW4yeckoro aBikeHus. Cucrembl otcuéra. Tpaekropus. IlyTs.



ITepememenne. CkopocTb. YckopeHHe. PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUHENHOE
JIBUXKeHHE. PaBHOMEpHOE IBUYKEHUE 110 OKPY>KHOCTH.

Ilocmanoska npobaemuvl uccnedosanus. Onucanue cumyayuu. Onucanue u anaiu3 cumyayui 8
PAMKAX meKyuje2o npoeKmad.

JMunammuka (5 4)

Bzanmogeiicteue Ten. Cuma. Macca. 3akoHnsl auHamukn HproTtona. Cuila TsSKECTH, Bec,
HeBecoMOCTh. CHIIBI YIIPYTrOCTH, CHJIBI TPEHMSI. 3aKOHBI: BCEMUPHOTO TAroTeHus, ['yka, TpeHus.
Hcnonp30BaHre 3aKOHOB MEXaHUKH ISl OOBSACHEHUS JABMKEHUSI HEOECHBIX TeNl U Ui Pa3BUTHUS
KOCMUYECKUX UCCIIEA0BAHUM.

Dopmynuposka npobdnremvl. Ananuz cnoco6os peuwienus npobnremvl. Cnocobvl paspeuieHus
npobnemsl. Lenv. Ceudemenbcmeo 00CMuUdICEeHUS Yeu.

3akoHbI coxpaHeHHus B MexaHuke. CtaTuka (6 1)

Nmnynbc mMaTepuaJibHONM TOYKM U CUCTeMbl. VIMIysbec Cuiibl. 3aKOH COXpaHEHHs HMITYJIbCA.
Mexannueckast pabora. MoutHocTs. Mexanudeckasi 3HepTus MaTepUaIbHOU TOUKHU U CUCTEMBI.
3aKOH COXpaHEHUsI MEXaHMYECKOW YHepruu. PaboTa CHIIbl TSXKECTH M CHJIBI YIPYTOCTH.
PaBHOBecue MaTtepraibHOM TOUKU U TBEPAOTO Tesa. MOMEHT CHUIIBL. Y CIIOBUS PAaBHOBECHUS.
PaBHOBecue xuakocT U ra3a. JlaBinenue.

Cnocob ybeoumvcs 6 docmudicenuu yeau npoekma. Ilocmanoeka 3adau. Pazbuenue 3adauu na
wazu. Cocmasnenue niana oesmenvHocmu. Ilnanuposanue oesmenbHOCMu 8 pamMKax meKyue2o
npoexma.

MoJieky/IsIpHO-KMHETHYECKasl TeOPHs UaeaIbLHOro rasa (5 4)

MonekynapHo-kunernueckass teopusi (MKT) ctpoenust BemiectBa U e€ 3KCHEpUMEHTAIbHbBIE
JOKa3arenbcTBa. AOCOMIOTHas Temmeparypa. Mogjenbs wupeanpHoro rasa. /laBieHue rasa.
VYpaBHEHHE COCTOSIHUS HJCaIbHOTO Tra3a. YpaBHeHue MenneneeBa - Knaneiipona. ['a3oBbie
3aKOHbI. ATperaTtHble COCTOSIHMS BellecTBa. BinaxxHocTh Bo3ayxa. Mojienb CTpOEHUS KUAKOCTEN.
Honamue  Ookazamenvcmea. Memoovl u  cnocobvr  Odokazamenvcmea. Cmpykmypa
Jokaszamenvcmea: mesuc, apeymenmel U  Odemoncmpayus. Ilpasuna  oemoncmpayuu.
Onposepoicenue. Bonpocno-omeemuas npoyeoypa.

OcHOBBI TEpMOAMHAMUKH (4 1)

Buytpennsis sHeprusi. PaboTa u Teronepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEH YHEPTHH.
VYpaBHenue temnoBoro Oananca. IlepBriii 3akoH TepMoanHaMuku. HeoOpaTUMOCTh TEIIOBBIX
npoueccoB. [Ipunnumne! aevicteus u KI1IJ{ TeniaoBsix MamvH.

Apeymenmayus u yoesxcoenue. Ilpuemsl 6edenus cnopa. Kpumepuu sghghexmuenozo nyoruunozo
svicmynienus. Paspabomka niana vicmynienus.

JuekTpocraTuka (4 4)

ONeKTpuYecKue 3apsiibl. 3aKOH COXpPAaHEHHWsS JJIEKTpUYecKoro 3apsaa. 3akoH Kymona.
Onekrpuueckoe noje. Hampspk€HHOCTH M MOTEHLMAN 3JIeKTpocTaTudeckoro mosid. ITpunnummn
CyNepno3uuu nosieu. [I[poBOAHUKN M IHUANEKTPUKH B DJIEKTPUUECKOM IOJ€E. DIEKTPOEMKOCTb.
Konnencarop.

Paspabomxa nnana evicmynnenus. Cmviciogvie uacmu 8blcmynieHus. 3aKiouumenbHas Yacmo
8bICYNICHUSL.

3aKOHBI MOCTOSTHHOTO TOKA (44)

[Tocrossuubll  3nexkTpuueckuid Tok. Cuna Toka. ComnporuBnenue. IlocinenoBarenbHoe u
NapajuIeJIbHOE COEIMHEHUE NMPOBOJHUKOB. 3akoH [[xoyns - JleHna. DieKTpoABHIKYyIIas CHIIA.
3axoH Oma 11 IOJIHOM IENH.

Bzaumooeiicmeue ¢ ayoumopueu. Llenesas ayoumopus. Hesepbanvuvie cpeocmea. Haznaonvie
mamepuansl. [loosedenue umo2os npoekma.

DJIEKTpUYeCKMI TOK B pasiu4HbIX cpeaax (1 4)DnexkTpuueckuid TOK B NPOBOJHHUKAX,
AIIEKTPOJINTAX, MOTYIIPOBOIHUKAX, Fa3aX U BaKyyMe.

Bosmooicnvie nepcnekmusbt npoexma.



IInanupyemMble pe3yJbTaThl H3y4eHHS Kypca BHEYPOUHOIl 1esiTeIbHOCTH.

B pesynbrare nzyueHust Kypca BHEYpOUHOH JESITENbHOCTH «DKCIIEpUMEHTaIbHAs Ja00paTOpHsD)
Ha YPOBHE CpeJIHEro o0Iiero oo0pa3oBaHus:

BeinmyckHuK Ha 6a30BOM ypOBHE HAyUUTCS:

— JEMOHCTPHpOBATh HA IpPUMEpPax poJib U MecTo (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOUI

KApTUHBl MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJIOTMH, B IIPAKTUYECKOU
NeSITeIbHOCTH JIFOACH;

— JIEMOHCTPUPOBATh HA MPUMEpPax B3aUMOCBA3b MEXIY (DM3UKOH U JAPYTUMH €CTECTBCHHBIMH
HayKaMy;

— YCTaHaBIMBaThb B3aUMOCBS3b €CTECTBEHHOHAYYHbBIX SIBICHUW W IPUMEHITb OCHOBHBIE
(bu3nyeckre MOAEIH Ul UX OMUCAaHUS U O0BSICHEHUS;

— HCIONB30BaTh MHGPOpPMALHUI0 (U3NYECKOTO COACPXKAHHMS IPH PEUICHUH Y4YeOHBIX,
NPAaKTUYECKUX, IPOEKTHBIX M HCCIEAOBAaTENbCKUX 3aJad, HUHTErpupys HHPOpPMALUIO U3
pa3IMYHbIX UCTOYHUKOB U KPUTUYECKU €€ OLICHUBAS;

— pa3nuuyaTh M YMEThb MCIIOJIb30BaThb B Y4EOHO-HCCIIEAOBATENbCKOW AEATENbHOCTH METOJIbI
HAYYHOTO TMO3HaHHs (HAOJrOJeHWE, ONHMCaHWe, W3MEPEHHUE, HKCIEPUMEHT, BBIIBHKCHUE
TUIIOTE3bl, MOJCIUPOBAHUE U JIp.) U (OPMBI HAyYHOro MO3HAHUA ((aKThl, 3aKOHBI, TEOPUN),
JEMOHCTPUPYSI Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUU;

— MPOBOAMTH IPSMbIE U KOCBEHHBIE U3MEHEHUS (PU3NUECKUX BEIMYUH, BEIOUpPas U3MEPUTEIIbHBIE
npuOOpbl C Y4eTOM HEOOXOAMMOW TOYHOCTH H3MEpPEHUH, IUIAHUPOBaTh XOJ HW3MEPEHMI,
[OJy4aTh 3Hau€HHE U3MepseMON BEIUYMHBl M OLIEHUBAThb OTHOCUTENIBHYIO MOIPEIIHOCTh 110
3aJaHHBIM (popMyram;

— IPOBOJUTH HUCCIEN0BAaHMS 3aBUCHUMOCTEH Mexay (U3NYECKMMU BEIUYMHAMH: IPOBOJUTH
U3MEpPEHUS U ONPEIENSITh Ha OCHOBE MCCIIEOBAHUS 3HAUEHUE MapaMeTpOB, XapaKTePU3YIOIIHNX
JTAHHYIO 3aBUCUMOCTb MEX/1y BEJIMUMHAMM, U JeJIaTh BHIBOJI C YUETOM MOTPELIHOCTH U3MEPEHUIA;
— HCHIOJB30BATh Ul ONMMCAHMS XapaKTepa MpPOTEKaHUs (PU3MYECKHX IMPOIECCOB (hHU3MUYECKHE
BEJIMYMHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEX/y HUMH;

— HCIIONB30BaTh JJIS OMHUCAHUS XapakTepa MPOTEKaHUs (PU3MUYECKUX MPOLECCOB (U3HUECKUE
3aKOHBI C YYE€TOM IPaHMI] UX IPUMEHUMOCTH;

— peuiath KauyecTBEHHbIE 3ajaud (B TOM YHUCIIE U MEXIIPEIMETHOTO XapaKTepa): HCIOJIb3Ys
MojJeny, (u3MYecKHue BEJIWYMHBI W 3aKOHBI, BBICTPAMBATh JIOTMUECKH BEPHYIO LIEMOYKY
00BsiICHEHUS (JI0Ka3aTeIbCTBA) MPEIOKEHHOTO B 3a/1a4e Mpoliecca (SIBICHUS);

— pemath pacyeTHbIE 33Ja4YM C SBHO 3aJlaHHON (PU3MUECKON MOJIENbI0: HA OCHOBE MMEIOIIUXCS
3HaHWM, TaK ¥ MPU TOMOIIHA METOJIOB OLIEHKH.

TemaTn4yeckoe nIaHupoBaHue
¢ onpeaeJiecHHeM OCHOBHBIX BHI0B y4eOHoM neaTeabHocTH 10 1 11 kiace,
34 gyaca (1 4 B HeeJ110)

Ne Conep:xkanue Koua OcHOBHBIE BU/bI AeSITEJIbHOCTH
YPOKa | (pa3aenbl, TeMbl) | - o0yyaromuxcs (Ha ypoBHe YHHBEPCAIbHBIX
BO Y4eOHBbIX J1eiicTBMIi)
ya
COB
Kunemarnka 5 JlaBaTh oOmpenenacHUs] TMOHATUH: MEXaHUYECKOE
JBUKEHHE, MOCTYNaTeNbHOE JBUKEHHE,
1 Maremaruyecknii | 1 paBHOMEpHOE JBHKEHHE, HEPaBHOMEPHOE
annapar (GU3MKH. JBUKEHHE, PABHOYCKOPEHHOE IBUKEHHE,
2 PaBHOMepHOE 1




NPAMOJIMHEHHOE
JBHUKCHHE.

JBr>xeHue c
ITOCTOSIHHBIM
YCKOPEHHUEM.

Ornpenenenue
KHHEMaTHYECKUX
XapaKTEepUCTHK C
TIOMOIIIBIO
rpaduKoB.

Kunemartuka
TBEPJIOTO TENA.

JBIKEHUE 10 OKPYXHOCTU C IOCTOSSHHOU
CKOPOCTBIO, CUCTEMA OTCUETA, MAaTEPUATIbHAS

TOYKa,  TPACKTOpHs, IMyTh, IEepeMelIeHHE,
KOOpJMHAaTa, MOMEHT BPEMEHH, TPOMEKYTOK

BPEMCHH, CKOPOCTb PABHOMEPHOI'0 JIBUKCHMHA,
cpeaHdasa CKOpOCTb, MTHOBCHHAA CKOPOCTD,

YCKOpEHUE, LICHTPOCTPEMHUTEIILHOE YCKOPEHHE.

OnucelBaTh  TPacKTOPUM  JBHJKEHUS  Tell,
BOCIIPOM3BOAUTH  IBM)KCHHE W IIPUBOJIUTH
IIPUMEpPBI TeJ, UMEIOUINX 3aJaHHYI0 TPACKTOPHIO
JIBrKeHUs. HaxoauTh B KOHKPETHBIX CHUTYaLHAX
3HAYEHUS! CKASIPHBIX (PU3MYECKUX BEIMYUH:
MOMEHT  BPEMEHHM, IIPOMEXYTOK  BpPEMEHH,
KOOPJHMHATA, ITyTh, CPEIHSA CKOPOCTb.

HaXOI[I/ITI) B KOHKPCTHBIX CUTyalusiax

HaIpaBJICHUEC, MOAYJIb U IMTPOCKIMKU BEKTOPHBIX

(1)I/ISI/I‘ICCKI/IX BCIIMYHUH: IICPCMCIICHUEC, CKOPOCTb
PaBHOMCPHOI'O JABUKCHHA, MTHOBCHHAA CKOPOCTD,
YCKOPCHUE, HCHTPOCTPEMUTCIIBHOC YCKOPCHUC.

3anuchiBaTh ~ ypaBHEHUS  PAaBHOMEPHOIO U
PaBHOYCKOPEHHOT'O MEXaHHYECKOTO JIBVYKCHHS.

CocTaBnaTh  ypaBHEHUS  PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJUHENHOTO IBHKEHUS B

KOHKpeTHbIX  cuTyauusax. Ompenenars 1o
yYpaBHEHUSIM IapaMeTpsl ABMKeHUs. [IpuMeHsaTh

3HaHUA O IIOCTPOCHHU W YTCHUH I‘pa(l)I/IKOB
3aBUCUMOCTH MCKIAY BCINUYNHAMH, ITOJTYYCHHBIC

Ha  ypokax  anreOpel.  Crpouth  rpaduk
3aBUCUMOCTH KOOPAMHATHl MaTepUAIbHON TOUYKH
OT BpeMeHHU JBHxeHus. OnpeaensaTs Mo rpaduky
3aBHCUMOCTH KOOPAMHATBHI OT BPEMEHM XapakTep
MEXaHUYECKOTO

JABUXXCHUA, HavYaJIbHYIO

KOOPJIMHATY, KOOPAUHATY B YKa3aHHBII

MOMEHT BPEMEHH, H3MEHEHHE KOOPAWHATHI 3a
HEKOTOPBI TMPOMEXYTOK BPEMEHH, MPOEKIIHIO
CKOPOCTH (/711 paBHOMEPHOTO MPSIMOJIMHEHHOIrO
JIBUKECHHUS). Onpenensarpb o rpaduky

3aBUCUMOCTH NIPOCKIHNU CKOPOCTH OT BPEMCHU




XapaKkTep MEXaHWYECKOTO JBUKEHHS, MPOEKIUIO
HAYaJbHOM CKOpPOCTH, TPOEKILHUI0 YCKOpPEHUS,
U3MEHEHUE KOOPAUHATHI.

JlnHamuka

6 3akonbl HproTOHA.

7 3akoH
BCEMHUPHOTO
TSATOTCHHUSL.

8 [TepBas
KOCMHUYECKasl
CKOPOCTb.

9 Cunbpl  ynpyrocru.
3axoH ['yka.

10 Cunbl TpeHus.

I[aBaTB OIpCACIICHUA MMOHSTHM: HHCPL M,
HHEPTHOCTH, MaccCa, CHJia, paBHOﬂCﬁCTBymmaH

cuia, MHEepLHaIbHAas cucrema oTcuéTa.
Pacnio3naBate, HaONIOAaTh SIBICHHWE WHEPIIHU.
[TpuBOIUTH MPUMEPHI €0 MPOSIBICHUS B

KOHKPETHBIX CUTYyalHsIX. OOBACHATE
MEXaHUYECKHE SIBJICHUSI B HWHEPUHAIBHBIX U
HEUHEPIMAIbHBIX CUCTEMaX OTCYETA. BbIIEATh
JIEMCTBUS TEN JIPYr Ha JIpyra U XapakTepU30BaATh
ux cuiaMmu. [IpuMeHsTh 3HaHUA O IEUCTBUAX HAJ

BEKTOpaMHU, TTOJIYYCHHBIE HAa YPOKaxX ajareOpsl.

@dopmynupoBaTh TMEpPBbI, BTOPOH U TpETHi
3akoHbI Hp0TOHA, YCIIOBUS MX PUMEHUMOCTH.

[IpuMeHATh TEepBbIA, BTOPOM W TPETHH 3aKOHBI
HrroToHa npu pemeHnn pacyETHbIX U

OKCIICPUMCHTAJIbHBIX 3aja4. Hepe‘lI/ICHHTB BUBbI
B3aMMOJEUCTBHUS TeJl M BUALI CUJ B MEXaHUKE.

I[aBaTL OIIpCACIICHUC MOHATUM: CHIIa TAXKCCTH,
CHuJia ynipyrocTtu, Cujia Tp€Hus, B€C, HCBECOMOCTb.

q)OpMy.]'II/IpOBaTB 3aKOH BCECMUPHOI'O TATOTCHUA U
yciioBus €ro nNpuMEHUMOCTH.

HpI/IMeHHTL 3dKOH BCCMHUPHOTO TATOTCHUA IIPU
pCeIICHUN KOHKPCTHBIX 3aJa4. Brruncnsate CUIly
TAKECTU B KOHKPCTHBIX CUTYyalludX.

Brruncisares Bec Tel B KOHKPCTHBIX CUTYyalUsIX.
Hepe‘-II/ICJI}ITB CXOACTBA U pa3jiniuns Be€Ca U

CHIIBI TsDKecTH. Pacro3HaBaTe u BOCITPOHU3BOJUTH
COCTOAHUA TCJI, NIPU KOTOPLBIX BEC TECJIa PABCH,
OoJIbIIIe HNJIn MCHBIIC CHIJIBI TAXKCCTH.
Pacno3naBath u BOCIIPOHU3BOAUTE COCTOAHUC

HEBECOMOCTH Tejaa. I'0TOBHUTH Npe3cHTaluu U
COO6H.[CHI/I5I 0O TMNOBCACHHUHU TCI B YCIOBUAX
HEBCCOMOCTH, O MoJIETaX YeJIOBEeKa B KOCMOC, O
JOCTIDKEHMSX Hallen CTpaHbl B MOATOTOBKC




KOCMOHAaBTOB K nmoaéraM B YCII0BUAX

HCBCCOMOCTH.

Pacro3naBath, BOCHPOM3BOAWTH M HAOJIOIATh
pa3iauYHbIe BUIBI 1e(hOpMaIuy TEI.

dopmynupoBaTh 3akoH ['yka, TpaHHUIBI €ro
IIPUMEHUMOCTH. Pacrno3HaBarh, BOCIIPOU3BOJUTD,
HAOJMIOaTh SIBJICHUSI CYXOrO TpPEHUs IIO0KOS,
CKOJIbJKEHUS, KaueHUs, SBJICHUE COIPOTUBICHUS
IIPU JIBUKEHUU TEJa B )KUAKOCTU WM rase.

W3mepare u wu300pakaTb TpapUuecKd CHIIBI
TPEHUS TIOKOSI, CKOJIb)KEHHS, KaYeHUs, )KUAKOTO

TpeHUs1 B KOHKPETHBIX cUTyauusx. Vcrmonap3oBarh
(bopMyily JUIsl BBIYUCIIEHUS CUJIbI TPEHUS

CKOJIBXKEHUS IPU pelleHnH 3a1a4d. M3mepars cuny
TSKECTHU, CUILy YIPYTOCTH, BEC TEJIA, CUILy TPEHHS,
YUINHEHHE NIPY/KHUHBI.

3aKkoHBI
COXpaHeHHs B
MeXaHHKe.
Craruka

11 Nmnynsc Tena.

12 PabGora CUJIBL.
MomHOCTb.

13 Kunernueckas
oHeprus U €€
U3MEHEHHE.

14 3akoH
COXpaHEHUs
MEXaHUYECKOU
SHEPTHUH.

15 PasHosecue

TBEPABIX TEIL.

I[aBaTL OIIpCaACIICHUA TIOHATHH: HUMITYJIBC

MaTepHaHLHOﬁ TOYKH, UMITYJILC CUJIbI, UMITYJIbLC

CUCTCMBI TCJI, 3aMKHYTasl CUCTEMaA TCJI,pCAKTHBHOC
JABWKCHUC. PaCHO3HaBaTB, BOCIIPOHU3BOJUTD,
Ha6J'IIOI[aTL yHupyru€ m HEYNpYruc€ CTOJIKHOBCHUA
TCJI, pPCAKTHUBHOC IBHUIKCHUC.

Haxoaute B KOHerTHOﬁ CUTyallul 3HAYCHUA:
HMITYJIbCA MaTepHaHBHOﬁ TOYKH, UMITYJIbCa

CHIJIBI. CDOpMy.]'II/IpOBaTL 3aKOH COXpPaHCHUA
HUMITYJIbCA, TPAHUIBI €TI0 MPUMEHUMOCTH.

CocTaBIiaTh YpaBHCHHA, OIKUCBIBAIOIIUE 3aKOH
COXpaHCHUA UMITYJIbCA B KOHKpCTHOI‘/JI

cutyanuu. HaxoauTe, MCHONB3ys COCTaBIEHHOE
YpaBHEHUE, HEU3BECTHbIE BEIMYMHBI. HaxonuTte B
KOHKPETHOW CHUTyalluu 3HAYeHHs (U3NYECKUX
BEJIMYMH: pabOTHI CHUJIbI, PabOThl CHIIBI TSXKECTH,
paboThI CUJIBI YIPYTOCTH, PabOTHI CHJIBI TPEHHMS,
MOIIIHOCTH, KUHETHUYECKOW DHEPIUM, HU3MEHEHUs
KMHETUYECKOW 3HEpPruy, NOTEHIUAIIBHON YHEPTUN




16 OCHOBBI Tel B TPABUTAMOHHOM TOJi€, MOTEHI[MATbHOU
TMAPOMEXaHUKH. SHEPTUU  yINpYro  Ae(GOpMHUPOBAHHOTO  Tela,
MOJHOM MEXaHUYECKON SHEPIUHU.
CocraBnaTh ypaBHEHHs, CBSA3BIBAIOLIUME padOTy
CHUJIbI, ICCTBYIOIIEH HA TEJIO B KOHKPETHOM
CUTYaIlH, C U3MEHEHUEM KUHETUYECKON IHEPTUU
tena. HaxomuTh, HCHONB3ysl  COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIUYUHBI.
@opMyJIUpPOBATH 3aKOH COXPAHECHUS  IOJHOU
MEXaHUYECKOW SHEPTUH, TPAHUIIBI €TI0
MIPUMEHUMOCTH. CocTaBiITh YpaBHEHUS,
OINKMCHIBAIOIIME  3aKOH  COXPAHEHHUS  IOJHOU
MEXaHUYECKON SHEPIHH, B KOHKPETHOU CUTYallUH.
Haxonuts, ucnonb3ysi COCTaBIEHHOE YPaBHEHUE,
HEW3BECTHBIE BEINYNHEL.
Moaexkyasipao - Ilepeuncnare ocHoBHbIe monoxkeHuss  MKT,
KHHETHYECKast IPUBOJUTH PUMEPHI, PE3YJIbTAaThl HA0JIIOIEHU I
Teopus
HAeAJTBLHOI0 ra3a U OINKCHIBATh IKCIIEPUMEHTHI, JIOKA3BbIBAIOIINE HX
CIIPaBETUBOCT. OnuceiBaTh MOJEIb
«UIOEaNbHBIA Tas3», ONpeneNsITh TI'PaHulbl €€
17 OCHOBHEBIE A ’ pen paHu
Honosxkenns MKT. npuMeHUMOCTH. COCTaBISATh OCHOBHOE YpaBHEHNUE
MKT wuneanbHOro raza B KOHKPETHOM CUTYAIINH;
18 OcHoBHOE HAXOJHUTb, WCIOJIb3YSl COCTaBJICHHOE YypaBHEHUE,
YpaBHECHHC HEN3BECTHBIE BEJIMYNHEL.
MOJIEKYJISIPHO-
KHHETHYECKOMN OnuceiBaTh CIOCOOBI M3MEPEHHS TEMIEPaTYpHI.
TEOpUH. CpasnauBarts mikansl KensBuna u lenscus.
CocTaBisTh ypaBHEHUE, CBSI3BIBAIOIIIEE
19 VYpaBHeHue
a0COJTIOTHYIO TEMIIEPATyPy UICaTBHOTO Ta3a Co
COCTOSIHUS
MICAIBHOTO rasa. CpelHell KHHETUYECKOW OJHEprued MONEKyJ, B
KOHKPETHOW CUTYyaIllH, HAXOAUTh, HCTIOIb3Ys
20 I'a30BBIC 3aKOHEI.
COCTaBJIEHHOE ypaBHEHHUE, HEU3BECTHEIC
H3onporeccel.
BEJINYHHBEI. CocTraBisiTh ypaBHEHHUE,
CBSA3BIBAIOIIIEE [ABJICHHE MIECAJILHOIO Trasa ¢
21 Hacrpimennsrit

nap. BrnaxxHOCTb.

abCONIOTHOW  TeMmmepaTypoi, B  KOHKPETHOM
CUTyallu¥, HAXOAWUThb, HCIIOIb3YyS COCTABIECHHOE
YpaBHEHUE, HEU3BECTHBIEC BEJINYUHBI.




CocTaBisITh ypaBHEHHE COCTOSIHMSI HJEAIBHOIO
ra3a u ypasHeHue MenneneeBa— Kianelipona B
KOHKpETHOM cuTyauuu. Haxomuts, wucnonas3ys
COCTaBJICHHOE YPaBHEHHE, HEU3BECTHBIC
BEJIMYMHBI. PacnosHaBatb M ONMCHIBATh
M30IIPOLIECCHI B UACAIBHOM rase.

@opMyJIMPOBATH TA30BbIE 3aKOHBI U OIPEACIATH
IPaHULIBI UX IPUMEHUMOCTH, COCTABIIATh

YpaBHEHHUS U1 WX  ONHUCAHUS; HAXOIWTh,
UCTIONB3Ys COCTaBJICHHOE ypaBHEHHE,
HEW3BECTHBIC BEJNWYHMHBL. [IpencraBisTh B BHIE
rpauKOB N30XOPHBIN, H300apHBIN 1

M30TEpMUYECKUN mporecchl. OmnpenensTs 1o
rpadukam xapakTep mporecca i MakpornapaMeTphbl
U7ealbHOTO rasa.

OcHOBBI
TEePMOIUHAMHKH

22

BuyTtpennss
sHeprus. Pabora.

23

YpaBHeHue
TETIIOBOTO
OanaHca.

24

[TepBsrit 3aKOH
TEPMOJAUHAMUKH.

25

KIIJI  TermoBbIxX
MaIlWH.

[laBatb OIpeeIeHue HOHATHUM:
TEPMOJMHAMHYECKAss CHUCTEMa, W30JMPOBAHHAS
TEPMOJMHAMHYECKAass  CHUCTEMa, PaBHOBECHOE
COCTOSIHUE, TEPMOJMHAMUUECKHI Ipoliecc,

BHYTPEHHSSI  DHEpPrus, BHYTPEHHSA DHEPrus
UJCAIBHOTO Ia3a, TEIIOEMKOCTb, KOJTHYECTBO

TCIUIOTHI, YACIIbHAA TCIJIOTA IJIaBJICHUA,YACIIbHAA
TEIJI0Ta MmapooOpa3oBaHusl, yAeIbHAs

TEIJIoTa  CrOpaHWs  TOIUIMBa, paboTra B
TEPMOJIMHAMHUKE, anuabaTHBIN mporecc,
oOpaTuMbIii mpoliecc, HEOOpaTHMBIN Mpoliecc,
HarpeBaTellb, XOJOJIWJBHUK, pabodee  TeIo,
TemaoBor asurarens, KI1/ TennoBoro asurarens.

CocraBnsiTh ypaBHEHHE TEIUIOBOro OaiaHca B
KOHKPETHOW CUTYyaIllH, HAXOAUTh, HCTIOIb3Ys

COCTaBJICHHOC YpaBHCHUE, HEHU3BCCTHHBIC
BCJIIMYHHEI.

Haxomute  3HaueHWss BHYTPEHHEH  DHEPIUH
WJICANBHOTO ra3a, U3MEHEHNE BHYTPEHHEN

SHEPTUM HJCAUTHHOTO Ta3a, pabdOoThl HICATLHOTO
rasa, paboThl HaJl UJI€aTbHBIM Ta30M,




KOJIMYCCTBA TCIJIOTHI B KOHKPCTHLIX CUTYyallUAX.

Haxonute 3HaueHune pabOTHI MICATBHOTO ra3a 1o
rpaduKy 3aBUCHMOCTH JaBJeHHS OT o0beMa Ipu
n3obapHoMm mnpouecce. PopMyaupoBaTh NEPBLII
3aKOH TCPpMOJUWHAMHKHU. CocTaBiiTh YpaBHCHUC,
OTKCHIBAIOIIEE TEPBBIA 3aKOH TEPMOIAMHAMUKH, B
KOHKPCTHBIX CUTYyallUuAX, AJIs1 U30IMPOLECCCOB B

nacaJbHOM rasec, HaxoauThb, HCIIOJIb3YA
COCTaBJICHHOC YpaBHCHHEC, HCHU3BCCTHBIC
BCJIIMYHHBI.

Brerunciars 3nauenus KIIJI tennoBoro asuraress
B KOHKPETHBIX CUTYalHsIX.

JIEKTPOCTATHKA
26 3akon Kynona.
27 Hanpsioxk€HHOCTD.
28 OHeprus
JIEKTPOCTATUYECK
OTO TOJISL.
29 DNEeKTPOEMKOCTb.
Konpnencarop.

CDOpMy.]'II/IpOBaTB 3aKOH COXpaHCHHA
QJICKTPHYCCKOIO 3apsaa, yCloBus €ro
MMPUMCHUMOCTH. CocTaBiiaTh YpaBHCHHEC,

BBIpAXKAaOMICC 3aKOH COXPAHCHUA DJICKTPHICCKOIO
3apsaaa, B KOHKPETHBIX CUTyalluaXx.

OHpGIICJI?ITI), HCIIOJIb3YyA COCTaBJICHHOC
YpaBHCHUEC, HCU3BCCTHBIC BCIIMYNHBI.

®opmynupoBath 3akoH KynoHa, ycinoBus ero

IIPUMEHNUMOCTH. CocraBnsth YpaBHEHUE,
BbIpakaromiee 3akoH KynoHa, B KOHKpPETHBIX
CUTYyaIUsX. Onpenendrs, HCIIONb3YS
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC

BeIIMYMHBI. BEIUMCIIATL 3HAUCHUE HaprI)KéHHOCTI/I
IOJISI TOUYCYHOT'O SJICKTPUICCKOI'0 3apsiaa,

OIpeNeNsTh HalpaBJieHUE BEKTOpa
HanpsHKEHHOCTU B KOHKPETHOM CUTYaIUH.

dopmynrpoBaTh MPUHIINII CYIEpHO3UIINU
ANEKTpUUECKUX mnoJiel. Onpenenars HanpaBJICHUE
U 3HAUEHUE pPE3yIbTUPYIOLIEH HaNpsXEHHOCTU
NIEKTPUYECKOTO  TOJS  CHUCTEMBI  TOYEUHBIX
3aps0B.

CocTaBiiTh YpaBHCHUA, CBA3BIBAIOIIHEC
HaHp}I)KéHHOCTL QJICKTPUICCKOTO T10JI4 C
Pa3HOCTHIO IMOTCHIHAJIOB; BBIYUCIIATH, UCIIOJIb3Ys
COCTaBJICHHOC YpaBHCHUC, HCHU3BCCTHBIC




BCJINYHHBI. I/I306pa)KaTB SKBUIIOTCHIIMAJIbHBIC
MMOBCPXHOCTHU BJICKTPUUCCKOTO IMOJIA.

BbIuuciaTe 3HaueHHs AJIEKTPOEMKOCTH TUIOCKOTO
KOHJICHCATOPA, 3apsija
HamNpsOKCHUsT Ha  OOKIaJKax  KOHJEHCATopa,

KOHJICHCATOPa,

napamMeTpoOB INIOCKOI0O KOHACHCATOPA, SHCPIUn

SJICKTPHUYCCKOIO I10JIA 3apPsAKCHHOI'O

KOHACHCATOpPA B KOHKPCTHBIX CUTYyallHUAX.

3aKOHBI
NOCTOSHHOI'O
TOKA

30 IToCcTOSHHBIIA TOK.
CornpoTuBieHHE.

31 3aKkoH Owma.
CoenuHenus
IIPOBOIHHKOB.

32 Pabora u
MOIITHOCTb TOKA.

33 3akon Owma mis

TIOJTHOU IETIN.

JaBaTh omnpeneieHUE MOHSATUM: SJICKTPUUYECKHUI
TOK, CHJIa TOKQ, BOJIbT-aMIIE€pHasl XapaKTePUCTHKa,
ANEKTPUYECKOE COMPOTUBJICHUE, CTOPOHHUE CHJIBI,
AIIEKTPOBIIKYILAS CUIIA.

CDOpMy.]'II/IpOBaTB 3akoH Oma AJi1 ydacTKa LCIIH,
ycjioBus €ro NpuMEHUMOCTH. CocTaBlaTh

YpaBHCHHE, OIIUCBIBAOMICE 3aKOH Oma JJIA
y4dacTKa 1e1ir, B KOHKPETHBIX CUTYAallUuAX;

BBIUUCJIATH, UCITIOJIB3Yysl COCTABJICHHOC YPABHCHUC,
HEU3BECTHBIC 3HAUCHMS BEJIWYUH. PaccuuThIBaTh
06mee COIIPpOTUBJICHHUEC  YYaCTKa LOCIHA IIPpU
MMOCJICAOBATCIIBHOM H IMApaJUICIIBHOM COCIHUHCHUN
MNPOBOAHUKOB, IpHU CMCHIAHHOM COCAUHCHUHN
IMPOBOAHUKOB.

BbINOMHATE pacy€ThI CUII TOKOB M HAIIPSKEHUHN B
Pa3IUYHBIX (B TOM YHKCIIE, B CIIOKHBIX)

QJICKTPHUYCCKUX LCIIAX.

@opMynupoBaTb M HUCIHOJB30BaTh  3aKOH
Jbxoyns—IJlenna. Onpenensts padoTy u

MOIONHOCTB JJICKTPUYCCKOI'0O TOK4, KOJIHNYECTBO
TCIJIOTHI, BBIJCIISIIONICICS B IMPOBOAHUKE C

TOKOM, npu 3aJaHHBIX napamMeTpax.

dopMmynupoBaTh 3aKk0H OMa /71 OTHOM 1LIeTH,

yciaoBus ~ ero  npuMeHUMOCTH.  COCTaBIISITh
ypaBHEHUE, BbIpakarolee 3akoH OMa Juist

ITOJTHOM OCIIu, B KOHKPECTHBIX CUTyaluAiXx;
HaXOJUThb, UCIIOJIB3YA COCTABJICHHOC YPaBHCHUC,




HCU3BCCTHBIC BCINYNHEIL.

DJIeKTPUYeCKHI
TOK B
Pa3IMYHBIX
cpeaax

34

IIporexanue ToOKa
B Pa3JINIHBIX
cpenax.

Hep CUHUCAATL OCHOBHBIC IIOJIOKCHHA  TCOPUH
BHGKTpOHHOﬁ IIPOBOAUMOCTH METALIIOB.

Bpluncnare  3HaueHUsT ~ CpeOHEH  CKOPOCTH
YIOPSAOYEHHOTO JBUKEHUS AJIEKTPOHOB B

MeTaJlJIe MO JIEHCTBUEM 3JIEKTPUUECKOI0 MOJIs, B
KOHKPETHOMN CUTYalUH. Onpenenarp
COINPOTHUBIIEHUE METAJUINYECKOTO  ITPOBOJHHUKA
npu  gaHHou — temmeparype.  llepeuuncnsaTe
OCHOBHBIE  TOJIO)KEHHSI TEOPUU  DIEKTPOHHO-
JBIPOYHOU MPOBOJAMMOCTH MOJTYITPOBOIHUKOB.

Hepe‘{I/ICHHTB ycCiloBus CYIICCTBOBAHUA
QJICKTPHUYICCKOI'O0 TOKA B BAKYYyMCE. HpI/IMeHHTB

3HaHHUA O CTPOCHHUHM BCHICCTBA IJIs1 OIIMCAaHUS
SABJICHUA TepMOSHeKTpOHHOﬁ OMHUCCHH.

OnucelBaTh NPUHLMI — JCHCTBUSL  BaKyyMHOTO
JIM0J1a, AJIEKTPOHHO-IIy4yeBo TpyOku. OOBIACHATH
MeXaHu3M 00pa3oBaHUsl CBOOOJHBIX 3apsiOB B
pacTBOpax M paciilaBaX  3JIEKTPOJIUTOB.
[IpuMeHsTh 3HAHHA O CTPOEHUM BEIECTBA IS
ONMCAHUS SBJIEHUS OdyeKkTponu3a. [lpuBoauTh
IpUMEpBI UCIIOJIb30BaHUs IEKTPOIH3A.
OOBsICHATH MexaHM3M OOpa30BaHMsI CBOOOJHBIX
3apsAA0B B razax. IlpuMeHsTh 3HaHUS O CTPOEHUU
BELIECTBA JUIS OIMCAHHUS SIBJICHUI
CaMOCTOSITEIIBHOTO U HECaMOCTOSITEJILHOTO
paspsnoB. IIpuBoauTh mpuMepsl HCHOJIB30BAaHUS
rasoBblX paspsnoB. Ilepeuncnsatb OCHOBHBIE
CBOICTBa U MPUMEHEHHUE TUIa3MBbl.

NTOI'O

34




Jluteparypa:

1. denepanbHOr0 TOCYIApPCTBEHHOTO O0pPa30BaTENBHOIO CTAaHIApTa CPEIHETO  OOIIEeTOo
o0pa3oBaHUs, YTBEP)KIACHHOTO NpUKa3oM MuHKcTEepcTBA 00pa3oBaHus M Hayku Poccuiickoit
Oepnepannn ot 17.05.2012 Ne 413 (c u3BMEHEHUSIMNU).

2. BHeypouHas nesaresnbHOCTh. [I[puMepHbIi IJ1aH BHEYPOUHOU JIEITEIbHOCTH B OCHOBHOM IIKOJIE:
nocobue g yaurens/. B.I1. Cremanos, JI.B. I'puropseB — M.: IIpocsemenne, 2014. — 200 c. -
.(CrangapThl BTOPOIrO IOKOJIEHUS).

3. Tony6 I'.b., Ilepenbiruna E.A., UypakoBa O.B. Mertoauueckoe mnocoOue IO OCHOBaM
MPOEKTHOM AESITEILHOCTH KOJIbHUKAY, 2003T.

4. Kabapaun O. @. DkcnepuMeHTaIbHBIC 3aaHus 10 ¢usuke. 9 - 11 ki.: yued. [locobue s
yuammxcs oomeoodpazoBatenbubix yupexaenuii O.d. Kabapaun, B.A. Opros. - M.: Bepoym-M,
2001. - 209 c.

5. llaxmaeB H. M. ®u3nueckuii SKCIIEpUMEHT B CPEIHEH IIKOJIe: KojebaHus u BojHbl. KBaHTO-
Bas ¢usuka / H.M. llaxmaes, H.W. ITaBnos, B. 1. Teimyk. - M.: IIpocsemenue, 1989. - 255c.

6. [llaxmaes H. M. ®u3nueckuil 3KCOIEPUMEHT B CpeJHEN WIKOJIe: MeXaHWKa. MosekyispHas
¢u-3uka. Dnexrpoaunamuka / H. M. Illaxmaes, B. @. [llunos. M.: [IpocBemienue, 1989; - 255 c.

7. 3anumarenbHas gusuka. [lepensman .M. — M. : Hayka, 1972.

8. ®poHTanbHBIC Tab0paTOpHBIC 3aHATUS To (Qu3mke B 7-11 kimaccax oOmnieoOpa3oBaTeIbHBIX
yupexaenuit: Kuura mms yuwrens./mox pen. B.A. Bypoma, I'.I. Huxudoposa. — M.
[Ipocsemenue, 1996.

9. ®uzuka. 10 knacc. I'.51. Mskumes, b.b. Byxosues, H.H. Cotckuii.- M.: IIpocsemienue, 2018r.

10. Peamm3arust o0Opa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOH U TEXHOJIOTHYECKON
HampaBJIeHHOCTEH 1O (u3MKe C HCIoib30BaHMEeM obOopynoBaHus 1neHTpa «Todka pocray.
Metoaunueckoe nmocoobue. C.B. Jlozosenko T.A. Tpymmna, Mocksa, 2021

Hugpopmayuonno-kommynukamuensle cpeocmea:

1. Otkpsitas pusuka 1.1 (CD).

2. XKusas pusuka. YueoHo-meroanueckuit kommiekt (CD).

3. Bonbias sunukinoneaus Kupuia u Medonus (Bce npeametsi) (CD).

4. BupryanbsHble 1abopatopHbie paboTsl o ¢usuke (CD).

Hnmepnem-pecypcoi:

1. bubnmuoreka — Bce 1o npenmety «dusukay. — Pexxum nocrtyna: http://www.proshkolu.ru
2. BuneoomnsITsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas komnexiwst mudpoBhIx 00pa3oBaTeabHBIX pecypcoB. — Pexxum mocryma: http://school-
collection.edu.ru



4. NlHTepecHble MaTepHalIbl K ypoKaM (HU3UKH I10 TeMaM; TECThI 110 TeMaM; HarJIsIHbIC TOCOOHS
K ypokam. — Pexxum nocrymna: http://class-fizika.narod.ru

5. lludposeie oOpa3oBarenbHbIe pecypesl. — Pexxum gocrtyna: http://www.openclass.ru

6. DieKTpoHHbIEe Y4eOHUKH 110 pusuke. — Peskum qocryma: http://www.fizika.ru
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