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HOSACHUTEJBbHASA 3AITNCKA

BHeypouHas AeATEIbHOCTh SBISAETCA COCTaBHOM 4YacThio 0Opa3oBAaTENBHOTO Mpomecca W OJHOW u3 (opm
opraHuzaiy cBoOOJHOro BpeMeHH oOyuaronuxcs. B pamkax peanuzanuun @I'OC OOO BHeypouHast AeSTEIbHOCTh — 3TO
oOpazoBarenbHasi JEATEILHOCTh, OCYIIECTBIsieMas B (oOpMax, OTIMYHBIX OT YPOUHOH cHCTeMbl OOy4eHus, W
HanpaBJeHHas Ha JOCTIDKCHHE IUIAHUPYEMbIX PE3YNIbTaTOB OCBOCHHS 00pa30BaTEIbHBIX MPOTPaMM OCHOBHOTO OOIIETO
o0pa3zoBaHuss. DTO COBOKYITHOCTh BCEX BHAOB JCSATENBHOCTH YYallUXcs, B KOTOPBIX PEIICHWE 3aJad BOCIUTAHUS
JOCTUTAETCsl HaNOOJIEe YCIIETHO.

B HenpepbIBHOM 00pa3oBaHH{ JMYHOCTH OTPOMHYIO Ba)KHOCTH MPHOOPETAIOT BOMPOCH! C BBHIOOPOM Mpodmis
JanbHeHmero o0y4eHus Ha cTapiuel cTymeHH oOmero obpasoBaHus. [laHHas mporpamMMa paccyWTaHa Ha MOATOTOBKY
ydamuxcst K BEIOOpY (DM3MKO-MAaTEMaTHIECKOro MpOoGMIs ¥ YCHEHNIHOW CAady SKCHEPHMMEHTAIBHONH 9acTH SK3aMEHa MO
¢buzuxe.

B mkonpHOM Kypce ¢u3uku 7-9 Ki1acchl Majlo yAeNseTcs BpeMEHH JUIsl IPOBEJCHUS aHaIN3a SKCIIePUMEHTAIBHBIX
JIAHHBIX, XapaKTepPHU3YIOIMX 3HAYCHUS (PU3NYECKUX BEJIMYHMH, NPH BBHIIOJHEHHH JIA0OPATOPHBIX PaboT, YTO B CBOIO
ouepeab CyXaeT MpPEeICTaBICHUS O BO3MOXHOCTH TIOJyYCHHMsS HENPAaBUIBHBIX pPe3yJIbTaTOB IPU MPOBEICHUU
sKcrepuMeHTa. JlaHHas nmporpaMma Mo3BoJIsieT IMKBUMPOBATh AaHHBIH TPoOes U MO3BOJISET HOATOTOBUTE 00yJatomuXcs
K npouiIbHOMY 00y4EHHIO.

Oco0OeHHOCTh Kypca COCTOUT B TOM, UTO PACIIMPSIETCS] KPYTO30p 0OYUarONIMXCs, TTOMOIHSIIOTCS 3HAHUS O METOIax
n3MepeHns (PU3NIECKUX BEIHUHH, O CYIIECTBOBAHUH PA3IMYHBIX MOTPEITHOCTEH BOZHHUKAIOMINX B MPOIIECCE MPOBEACHUS
9KCTIEPUMEHTA U 00paOOTKE MOTYUYCHHBIX JAHHBIX.

B nanHO# mporpamme nepepaOOTaHBl aBTOpCKHe Martepuansl mporpamm: Kabapmmaa C. U, Illepep H.U
“Usmepenne ¢m3mueckux emmuud’’; ['magermeBa H.K., uk FO.U., Kopapckuii FO.A. «®u3uueckue BENWIHHBI M HX
uzMepeHus». M3 naHHBIX POrpaMM B3sIThl TEOPETUUECKHE BOIIPOCHI, COJIepKaHHE JTab0PaTOPHBIX PadOT C YUETOM 3HAHHH
00y4alomuxcsl Ha JaHHOM JTaIre ¥ HAJIMYUe JJabopaTopHOro 000pyAoBaHus B KaOuHeTe GpU3NKH.

B xabuHeTe pU3NKK HMEIOTCS BCE YCIIOBHSA VTS peaIn3alliy JaHHOH IPOTrPaMMBI.

[Iporpamma ocHOBaHAa Ha aKTHBHOW MEATENBPHOCTH JAETEH, HAINPaBIEHHOM Ha 3apOoXKICHHE, HAKOIUICHWH,
OCMBICJICHHE M HEKOTOPYIO CHCTeMaTH3alHi0 (pU3NYecKkoil nHpopManuu.

JlaHHas mporpamMma IneJarorm4ecku Iesnecoodpa3Ha, T.K. OHa o0ecreyuBaeT Pa3HOCTOPOHHIOI IPOINEACBTUKY
(U3HUKH, TTO3BOJISIET MCIIOIb30BaTh B MHAMBHAYAIbHOM ITO3HABATEIHHOM OIBITE PEOCHKA PA3IIMYHBIE COCTABISIOLINE €TO
crocoOHocTel; 0obIIOe BHUMAaHHE yAEnseTcs (OPMHUPOBAHHMIO HABBIKOB BBINOJHEHUS TBOPYECKUX M JIAOOPATOPHBIX
paboT, penreHuio yriryOlIeHHbIX 3a1ad 1Mo (Gu3nKe, 4To CnocoOCTBYeT (YOPMHUPOBAHMIO Y OOYHYAIOIIUXCS MPAKTHYECKUX U
HCCIIEOBATEIbCKINX HABBIKOB.

B xonme 3aHATHH BHEYPOYHOH IESTENFHOCTH MOXKHO BBIACIUTH CIEAYIONINE BOCHUTATEIbHBbIE ACHEKTHI:

HpPaBCTBEHHBIH, MATPHOTUICCKUH, SCTETHUCCKUHN, TNTHOCTHBIN, 37I0POBhE COSPETAFOIIIHIA, IKOIOT UICCKHH.

1. HpagcTBeHHOE BOCIHMTaHME CIIOCOOCTBYET (hOPMHPOBAHUIO CO3HAHMs CBSI3U C OOILIECTBOM, OCO3HAHHUIO
MPAaKTUYECKOH 3HAUMMOCTH TOTO MJIM HHOTO OTKPBITHSI, OCO3HAHUIO 3HAUUMOCTH 3TOTO OTKPHITHS HA IyTH [UBUIH3ALNT
YeJIOBEYECKOTo O0IIEeCTBa, BOCIUTAHHUIO YBAXKEHHS K YICHBIM U UX TPYAY, GOPMHUPOBAHUIO YCTOHYMBBIX HPABCTBEHHBIX
YYBCTB, BBICOKOH KYJIBTYpHI ITOBEJICHHS KaK OJHOW U3 TIaBHBIX IPOSIBICHUH yBaXKCHHS YEJIOBEKA K JIIOJISM.

2. [TaTpuoTnyeckoe BOCIMTaHHE BCerja SBIAJIOCH OIHOM M3 BaXKHEHWIIMX 3akad 00pa3oBaTENbHOTO
npouecca. BHeypouHas NesTenbHOCTh Kypca «3aHuMarenbHas (Gu3nka» — 3TO 3aHATHS 0 (DU3MKE, Ha KOTOPBIX
npoOyXIaeTcsi YyBCTBO YBa)KEHHMSI K CBOEH CTpaHe, CBOEMY HapoJy 4Yepe3 YBaKEHHE K POCCHICKHM M COBETCKHM
YUYEHBIM, UX OTKPBITHSM, BOSHUKAET YyBCTBO CONPUYACTHOCTH K HCTOPUH U TPAAUIMSAM CBOEH CTPaHBI.

3. OcTeTndeckoe BOCIUTAHKE - 3TO ()OPMUPOBAHME OIPEETICHHOTO SCTETHYECKOTO OTHOIICHUS YeJIOBeKa K
nelicTBuTenbHOCTH. DU3nKa — HayKa o0 IPUPOAE. A UTO B HAIlEM MHpPE COBEpIIECHHEE M KpacuBee caMoi nmpuposs? B
Ipolecce BBIMOIHEHHUS 3KCIEPUMEHTANBHBIX 33134 M MX odopmieHnil GopMupyercs ¥ pa3BUBAaeTCS CIIOCOOHOCTH
YYEHHUKOB K 3CTETUYECKOMY BOCTIPHATHIO U TEPEKUBAHHIO, UX 3CTETUYECKUI BKYC M Heal, CIOCOOHOCTh K TBOPUECTBY
0 3aKOHAM KpacoThl, K CO3JIaHUIO ACTETUYECKUX LIEHHOCTEH B HCKYCCTBE U BHE €ro (B cepe TpyIoBOii IesTelIbHOCTH,
B OBITY, B ITOCTYIIKAaX U IIOBEJCHNUN) C IIETIBI0 BBIPAOOTKH YMEHHS CAMOCTOATENILHO CO3/1aBaTh MPEKpacHoe.

Henu kypca

Omnupasick Ha MHIUBUAYyaJbHBIE 00pa30BaTENbHBIE 3aIIPOCHl M CIIOCOOHOCTH KaXXIOro pedeHKa NMpH pealu3alun
MIPOTpaMMBbl BHEYPOUYHON MAEATEIBHOCTH «3aHMMaTelbHas (U3MKa», MOXKHO IOCTHYh OCHOBHOM IENH - pa3BUTh Y
oOydJaromuxcsi CTpeMIICHHE K JajbHEHIIeMy CaMOOIpENIeNICHHIO, WHTEUIEKTyaJbHOW, HAyYHOW M TNPaKTHYEeCKOH
CaMOCTOATENIEHOCTH, O3HABATEIbHON aKTUBHOCTH.

[IporpamMme!l 3aHATHH BHEYPOYHOIl JeATeJbHOCTH MO (u3MKe A yyauiuxcs: 8-x KjaccoB HampaBJieHa Ha
JAOCTHKEHHe 1eJIeil:

® pa3BUTHE Y y4YallUXcs IT03HABATEIbHBIX HMHTEPECOB, WHTEUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B
Ipolecce peIeHNs MPAKTHUECKHUX 3a1a4 U CaMOCTOSITEIbHOTO IIPHOOPETEHNS] HOBBIX 3HAHUH;

e (hopmMHpOBaHKE 1 pa3BUTHE Y YUAIIUXCSI KIFOUEBBIX KOMIIETEHIIMH — y4eOHO — MO3HABATENIbHBIX,
nHQOPMAMOHHO-KOMMYHHUKATHBHBIX,  COLMAIBHBIX, W  KaKk  CJEJCTBME -  KOMIICTEHIMH  JINYHOCTHOTO
CaMOCOBEPIICHCTBOBAHHS,

¢ opMupOBaHHE MPEAMETHBIX M METAIIPEIMETHBIX PE3YJIBTATOB 00YUCHHUS, YHUBEPCAIBHBIX YIeOHBIX JEHCTBHM.

¢ BOCIIHTaHHE TBOPUECKOI JIMIHOCTH, CHOCOOHON K OCBOCHHUIO IIEPETOBBIX TEXHOJIOTHI U CO3IaHUIO CBOMX
COOCTBEHHBIX Pa3padOTOK, K BBIIBIKEHUIO HOBBIX HJEH U IPOEKTOB,;



e peamu3anys ACATEIBHOCTHOTO MOAX0a K NPEAMETHOMY OOYyUCHHUIO Ha 3aHITUSIX BHEYPOUHOH AEATEILHOCTH IO

(usnke.
OcoOeHHOCTBIO BHEYPOUHO NESTEILHOCTH 10 (PU3UKE B paMKaxX BHEYPOUYHOW pabOTHI SBJISIETCS TO, YTO OHA HANpaBjIeHa Ha
JOCTHKEHHE 00YUYaIOIUMHUCS B OOJIBILCH CTETIEHN INYHOCTHBIX U METAIIPEAMETHBIX PE3YJIbTAaTOB.
Jnst peanuzanmy nenel Kypca TpeOyeTcs pelIeHHe KOHKPETHBIX IpakTHYeCKuX 3amad. OCHOBHBIE 3aJayu
BHEYPOUYHOI! AEATEIBHOCTH 10 (HDH3HUKH:
e  BBIIBJICHHE WHTEPECOB, CKIOHHOCTEH, CHOCOOHOCTEH, BO3MOXKHOCTEH Y4YallMXcsi K pPAa3IM4YHBIM BHAAM
JIeSITEJIbHOCTH;
e  YIOBJIETBOPEHHE WHAMBUAYAIBHOTO HHTEpECa OOYYAIOIMXCS K IPAKTUYECKUM HPHIOKCHUSIM (GH3UKH B
IpoLecce CaMOCTOSITENBHOMN, TO3HABATEIFHON U TBOPUYECKON JIESTENBHOCTH IPH MPOBEICHUH YKCIIEPUMEHTOB
M MCCJICIOBaHUT;
e  (HopMHpPOBAHHUE Y yJAITNXCSI YMEHUS BBIYHCIIATH OTPEITHOCTH;
e HayuyuTh YYalIUXCs, aHANIM3UPYysA pe3yJbTaThl SKCIEPUMEHTANbHOTO MCCIEJOBAaHUS, JeNaTh BBIBOA B
COOTBETCTBHH CO c(hOPMYJIMPOBAHHOM 3a71a4ell HCCIleI0BaHMsL;
®  PAacCKpBITh POJIb N3MEPCHUI B TEXHHKE.
e  (dopMHpOBaHHE NPEACTABICHUS O SBJICHUSAX U 3aKOHAX OKPYXKAIOLIETO MHpa, ¢ KOTOPBIMH IIKOJBbHUKH
CTAJIKUBAIOTCS B IOBCETHEBHOM JKU3HY;
e  (opMHpOBaHHUE NPEJCTABICHHS O HAYYHOM METO/IE TI03HAHNS;
®  DPa3BUTHE MHTEpPECa K UCCIIEI0BATEIBCKON AEATEINFHOCTH;
®  Pa3BUTHE OIIBITA TBOPUYECKOH JEATEILHOCTH, TBOPUECKHUX CIIOCOOHOCTEH;
e  pa3BUTHE HABBIKOB OPTaHU3AIMM HAYYHOTO TPY/a, paOOTHI CO CIOBAPSIMU U SHIUKIIONECTUSIMU;
e CO3JaHHE YCIOBMH AJISI peajn3allii BO BHEYPOUHOE BpEMs NPHOOPETCHHBIX YHHUBEPCAIBHBIX YUCOHBIX
JIEHCTBUI B YpPOUHOE BpeEMS;
e  Pa3BUTHE OIIBITA HE(OPMAITBEHOTO OOIICHNS, B3aUMOJCHCTBHS, COTPYIHUIECTBA;
®  pacIIMpPEHHE PAMOK OOLICHUS C COLIIYMOM.
e  (opMHpOBaHHE HABBIKOB IIOCTPOCHHUS (PU3MUECKUX MOJIENICH 1 ONpe/IeIIeHHS IPaHHI] UX TPUMEHIMOCTH.
®  COBEpIICHCTBOBaHHE yMEHHMH NPHUMEHATh 3HaHUS 1O (u3uke s OOBSICHEHUS SIBICHUI NMPUPOJBI, CBOMCTB
BEILIECTBA, PEIICHUs] (U3MYECKUX 3a]ad, CaMOCTOSTEIBHOTO MPUOOpPETEeHHs M OLIEHKH HOBOH WH(opMaunuu
(U3MYECKOTO COJICPIKaHNUs, UCTIONIb30BaHHS COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHII;
¢  HCHOJB30BaHUE NPHOOPETEHHBIX 3HAHUN U YMEHUH 11 pellieHUs IPaKTHUECKUX, )KU3HEHHBIX 3a71a4;
e BKIIOYCHHE YYAIIUXCS B Pa3HOOOPA3HYIO NESTENHHOCTH: TEOPETHUYECKYIO, NMPAKTHUECKYIO, aHAJIUTHYECKYIO,
MIOMCKOBYIO;
e  BBIPa0OTKA TMOKUX YMEHHUI IEPEHOCUTD 3HAHUS ¥ HABBIKH HAa HOBBIE ()OPMBI yueOHON paboThI;
®  pa3BUTHE COOOPA3UTENHLHOCTH W OBICTPOTHI PEAKIMK NPH PEIICHUH HOBBIX Pa3IMYHBIX (U3NYECKUX 3a/ad,
CBSI3aHHBIX C MPAKTHYECKOH JESTEILHOCTHIO.
Konuenuus kypca.

e OCHOBHBIM HAIIPaBIEHHEM MPOTPAaMMBbI SBISIETCS KOMIUIEKCHBIA IOJXOJ, HAIpaBJICHHBIH Ha JOCTHXEHHUE
00yJaloMMMKCs TUYHOCTHBIX U METAIpPEeIMETHBIX Pe3yJIbTaToB, MMOJy4YEeHHE 3HAHMH, yMEHHH M HaBBIKOB B IIPOIECCE
3aHATHI BHEYPOUHOI JIeATeIbHOCTH Ha 0a3e TEOpPEeTHYECKOTro MaTepralia, paCCMOTPEHHOTO HA YPOKax B IIKOJIE.

e Kypc «DPu3uka B HCCIEIOBaHUAX» OPHUEHTHPOBAH, NPEXIE BCETO, HA OPTraHMU3AIMIO CaMOCTOSTEIHHOTO
MTO3HABATEJIFHOTO TPOIIECCa M CAMOCTOSATENFHON MPAKTUYECKOHN JesITeNbHOCTH yJaluxcs. B mporpamme npezacraBieHa
cucTeMa MPAaKTUYEeCKHUX 3aJaHUH MOCTEIEHHO BO3PACTAIONIEH CIOKHOCTH MO Kypcy (M3MKH OCHOBHOHM mIkoisl. Kypc
MpeayCcMaTpUBaeT pEUICHHE TEOPETHUYECKUX M MPAKTUYECKUX 3a/a4 Ha OCHOBE CHCTEMAaTH3aIlMM HMEIOIIErocs
TEOPETHYECKOro Oaraka 3HaHUH MO (U3UKE U MaTeMaTHKE, 3HAKOMCTBO C OCHOBHBIMH METOJIaMHU PEIeHHsT (PU3HYECKUX
3aJa4, BEIpaOOTKY HAaBBIKOB PEIIEHHs] HECTAaHJAPTHBIX 3a/IaHUH, IIPOSKTHPOBAHUE U CO3aHKe MPUOOPOB U (PU3HUECKUX
YCTPOMUCTB.

e B mporpamMmMe peanu3yroTCs MEXIpPEIMETHBIE CBSI3M C XHMHEW, Ouoioruei, HWCTOpHEH, InuTeparypoi,
reorpauell; CO3MAalOTCS YCIOBHMSA JUI AKTHBHM3AIlMM IIO3HABATEIBHOTO HHTEpECca YYalluXcCs, pPasBUTHS HX
MHTEJUIEKTYaIbHBIX, TBOPYECKUX CIIOCOOHOCTEH B mpolecce pemeHns pU3NIecKux 3a/1ad, MPHUKIaJHON MPaKTHYECKOH
JIeITEIIbHOCTH M CaMOCTOSITEIIbHOTO IPHOOPETEHNST HOBBIX 3HAHHM.

@opMBbI OPraHH3aANUH JeATEIHLHOCTH 00yYaloImMXcst

Peanmusanust mporpaMmbl BHEYPOUHOH JIesITeIbHOCTH «DH3KKa BOKPYT Hac» MpeAIosaraeT HHANBUYaIbHYIO U TPYIIIOBYIO
pabory oOydJaromuxcsi, IUIAHUPOBAHWE M IPOBEJICHHE MCCIIEA0BATEIBCKOTO 3KCIEPHUMEHTa, CaMOCTOSTENbHBIH cOOp
JAHHBIX JUIA PEIICHMS NMPAKTUUECKMX 33/ad, aHaln3 M OLEHKY IOJYYSHHBIX PEe3yJbTaTOB, W3rOTOBJICHHE IMOCOOMH |
Mojeneid. IIporpaMma mpegycMaTpuBaeT HE TOJNBKO OOydarollue W pa3BUBAIOLIME IIEIH, €€ peanu3alusi CrocoOCTBYeT
BOCITUTAHHIO TBOPYECKOW JIMYHOCTH C aKTUBHOH KM3HEHHOW Mo3MIMel. BBICOKMX pe3ysbTaToB MOTYT JIOCTHYb B JAHHOM
cilyyae He TOJIbKO YYEHHKH C XOpOLIeH HIKOIBHON yCIIeBaeMOCTBIO, HO M BCE LEJIEYCTPEMIIEHHbBIE aKTUBHBIE pedsTa, yxe
CIIeNaBIue CBOM MPOo(ecCHOHATBHBIN BEIOOD.

3aHATHII BHEYPOUHOI 1eATETLHOCTH 1O (pU3MKe HOCHT OOIIEMHTENIEKTYAJIbHYI0 HAlIPABICHHOCTh PA3BUTHS TMIYHOCTH
00yJaromuxcs 7-X KJIaccoB.

INpemiaraemas mporpaMma BHEYPOUHO# JIesITeIbHOCTH B 8 Kitaccax paccuntana Ha 1 ronq o6yuenus (1 gac B Hemenio) —



34 yaca, (popma 00yueHHUsI: OUHAS

IlporpaMma Kypca IpegycMaTpuBaeT UYTCHHE YCTAHOBOYHBIX JICKIMH, HHCTPYKTaX II0 TEXHUKEe OE30IaCHOCTH,
IIPOBEJICHUE J1a00PATOPHBIX PA0OT B YCIIOBUSX CIIELHAIBHO 000PYI0BAaHHOTO KaOMHETA, TPOCKTHI.

B navane yueGHOro roma oOydaroIMMCs NPEIIaraloTcs TEMbl Uil MPOSKTHO — HCCIEAOBATEIbCKON NesTeIbHOCTH.
OoOyuarommecs: 0OBEAUHAIOTCS B TPYIIBI WM PadOTalOT CaMOCTOATENFHO HaJl MPOEKTOM B TEUYEHHE ydeOHOTo rona,
HOJTy4asi KOHCYJIbTAllUH YYUTEIIS K HMesl BOSMOXKHOCTB O0CYJUTh TPOMEKYTOUHBIE PE3yJIbTaThl B IPYIIIE Ha S)KSHENSIbHBIX
3aHATHAX. B paMKax e)XeHeOelbHBIX 3aHATHH OoOydaroipecs IUIAHUPYIOT 3KCIEPHUMEHTBI, HMPOBOIAT HX, OOCYKAAIOT
Ppe3yNbTaThI, pEIIAlOT 3KCIIEPUMEHTAIbHBIC 3a/JaHuUs, 331241 Pa3INYHBIX (JOPM U TUIIOB.

Copneprxanue MporpaMmbl
Tema 1. Habmonenusi u onbIThl. @u3nveckue BeJuYuHbL. M3Mepenne pusnuecknx BeJuduH. (2 4.)
HaOmonenust u onbiTel. Pu3ndeckue BEIWYMHBI W UX eAWHHUNBL M3mepenme ¢usndeckux BenmuuH. [lorpemHocTn
¢usmaeckux BenmunH. O6paboTKa pe3ynbTaToB W3MepeHuil. besomacHocTs skcnepumenTa. [naHnpoBanne 1 BHIIOJTHEHNE
9KCTIEPUMEHTA.
Jlaboparopras paboTa:

1. «Cyxoe tpenue. OnpenencHue Ko3QPUIHESHTA TPEHHUS CKOJIbKEHUSDY

Tema 2. TensioBble siBjaeHus. (54.)
Temneparypa. TemnoBsie siiaeHus. [IpuOOpsI I H3MEPEHUSI TEMITEPATYPhI U BIaXHOCTH. JlabopaTopHbie
paboThI:
1. «HabGmroaeHue 3a MpoIeccoM HarpeBaHus U OCTHIBAHKSI BOJIbI, IOCTPOSHHE rpadrika 3aBUCUMOCTH TEMIIEPATYPhI
OT BPEMCHI»
2.  «OmnpeneneHre Macchl Tejla, KOTOPOE YU4aCTBYET B TEIFIOOOMEHE
3. «M3mepeHue ynenbHOM TEI0OEMKOCTH TBEPOTO TENay.

Tema 3. U3MeHeHHe arperaTHbIX COCTOSIHUI BeecTsa. (7 4.)
ArperaTHbIe COCTOSHUS BellecTBa. VI3MeHeHHe arperaTHbIX COCTOSHHH BellecTBa. PacuéT KoamuecTBa TEIUIOTHI MPU
HM3MEHEHUHU arperaTHoro COCTOSIHMS BelecTBa. [IpakTHKyM IO PEIIEHUIO 3a1a4 TOBBIIUEHHOTO YPOBHS CJIOXHOCTH.
JlabopatopHbie paboOTHI:
4. «HabmoneHue 3a mporeccoM IUIaBJICHHS JIbJIa U TOCTPOEHHE rpadriKa 3aBUCHMOCTH TEMIIEpaTypbl OT BDEMEHNY
5. «/3MmepeHne TeMmnepaTypsl KPUCTAJUTN3AIHN BEIIECCTBAY
6. «HaOnromeHue 3a oTBepACBaHUEM aMOP(HOTO BEIICCTBAY
7. «VccnenoBaHue CBOMCTB MEPEOXTKAEHHON KUAKOCTI.

Tema 4. Dnekrpuueckue siBjaenus. (8 u.)
DrekTpuszanus. DISKTPUUSCKUE SBICHUS. DIIEKTPUUYCCKHIA TOK. XapaKTEPUCTHKH DIICKTPUYSCKOro Toka. [Ipubopsl s
HU3MEPEHUS] XapaKTEPUCTUK IMEKTPUIECKOTO TOKA. 3aKOHBI MOCTOSHHOTO TOKa. J{nomabl. [IpakTHKYM 1O pEIIeHHIO 3a7a4
MOBBIIIEHHOT'O YPOBHSI CJI0KHOCTH.
JlabopaTopHble PaboTHhI:
1. «CO6opKa MpOCTHIX IMEKTPUICCKUX LIETICH»;
2. «CHsTHE BOJIBT-aMIIEPHON XapaKTePUCTHKH JIAMITbl HAKAIMBAHMUS U OTIPEJIeNIeHNe € CONPOTUBIICHHS 1
MOIITHOCTH;
3. «l3yuyeHHE 3aBUCHMOCTH JICKTPUUIESCKOTO COMPOTHBIICHHUSI TPOBOIHUKA OT €r0 TeOMETPHUYCSCKHX MAPaMETPOB U
XapakTepa BEIISCTBa, U3 KOTOPOTO OH U3rOTOBJICH»
4.  «IIpoBepKa BBIMOJHEHHsI 3aKOHOB MIOCTOSIHHOTO TOKA ISl YY4ACTKA LEMH C MapalieIbHBIM COeIMHEHHEM
MPOBOTHUKOBY»
5. «M3yueHue AEKTPHUUYECKUX LIETIEH C IHOaAMIY.

Tema 5. DiiekTpomaruuThbie sBjaeHus. (10 4.)

MaruuTHOE moJe. JleficTBie MArHUTHOTO MOJIsl HA POBOJHKUK C TOKOM. DJIEKTPOMArHUTHI. [lepeMeHHOe MarHUTHOE IOJIe.
SBnenue snexTpomarHuTHOW WHAYKHWH. OnbiTel @apages. [IpakTHKyM MO pPENICHUIO 3a/1a4 IOBBIIICHHOTO YPOBHS
CJIO’)KHOCTH.

JlabopaTopHble pabOThI:

«HccnenoBanue MAarHUTHOTO TIOJISI IPSIMOTO TIPOBOJHHUKA M KATYIIKH C TOKOM)

«COopKa 2JIeKTPOMAarHuTa U UCIIBITAHUE €T0 JICHCTBHSI

«3y4eHne B3aUMOJICHCTBUS IBYX MPSMBIX MPOBOJTHUKOBY

((I/I3y'-leHI/Ie HeﬁCTBHH MAarHvuTHOTO ITOJIAA Ha ITPOBOAHUK C TOKOM))

«MccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKLIAN

arwnE

Inanupyemble pe3ybTaTbl

JlocTikeHne TUIAHUPYEMBIX PE3yJbTaTOB B OCHOBHOW INKOJIE TMPOWCXOJUT B KOMIUJIEKCE HCIOIB30BAaHUS HYETHIPEX
MEXTUCIUIUTMHAPHBIX YYeOHBIX TporpamMm («DopMupoBaHHE YHHBEPCAIbHBIX Y4eOHBIX NeHcTBUiY, «DopMupoBaHme
UKT-koMmeTeHTHOCTH oOydaromuxcs», «OCHOBBI y4eOHO-UCCIIEIOBATEIbCKON M MPOCKTHOW JEATEIEHOCTHY, «OCHOBEI
CMBICJIOBOTO YTEHUS U PA0OTHI C TEKCTOM») M YY€OHBIX IPOTPAMMEI IO BCEM MPEIMETaM, B TOM YHCIE MO (hU3HKE.
Peanusanusi mporpaMMsl  COCOOCTBYET —JOCTHKEHUIO OOYYAIOIIMMHUCS JHUYHOCTHBIX, METANpEJIMETHBIX U
MIPEAMETHBIX Pe3yIbTAaTOB OCBOSHUS yUSOHOTO MpeMeTa.



JIMYHOCTHBIE PE3YJIbTATBI
IIaTpuoTH4Yeckoe BocINTaHNE:

e  IPOSBJICHHE MHTEPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PU3NIECKON HAYKH;

¢ I[IEHHOCTHOE OTHOLICHHUE K TOCTHXKEHHUSIM POCCUHCKHX YUEHBIX (PU3UKOB.
I'padsicoanckoe u 0yxo8HO-HpascmMeenHoe B0CRUMAHUE:

e TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIIEHHH OOIIECTBEHHO-3HAYMMBIX WM 3THYECKHUX IPOoOIeM,
CBSI3aHHBIX C IPAKTUYECKUM MIPUMEHEHUEM JTOCTIKCHUN (QH3HKH;

e  0CO3HaHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX NPUHLUIIOB B ACSITEIBHOCTH YUEHOTO.

Ocmemuyeckoe gocnumanue:

* BOCHpUSTHE 3CTCTUYECKUX KAdeCTB (PU3NYECKOW HAayKH: € TapMOHUYHOTO IOCTPOEHHS, CTPOTOCTH,

TOYHOCTH, JJAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus.

e OCO3HaHWE [EHHOCTH (HPH3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TIO3HAHWS MHPA, OCHOBBI Pa3BUTHS
TEXHOJIOTU, BAYKHEHUIIEH COCTABISAIOIIEH KyIbTYpBI;

e  DPa3BUTHE HAYYHOI JTFOO03HATEIIEHOCTH, HHTEPECA K NCCIIEIOBATEIHCKON NEATETFHOCTH.

Dopmuposanue Kyrbmypvl 300pP08bsl U IMOYUOHATLHO20 DAALONONYUUL:

e OCO3HaHHE LEHHOCTU 0e30macHOro obpasza KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH
MpaBUJI 0E30MacHOTO IIOBEJCHWS Ha TPAHCIOPTE, Ha JOpOoraX, C DJIEKTPHYECKHM U TEIJIOBBIM
000pyIoBaHMEM B JOMAITHAX YCIOBUSX;

e chOpMHUPOBAHHOCTH HaBhIKa pe(ieKCHU, TMPU3HAHWE CBOETO TpaBa Ha OIMMOKY W TaKOTO JK€ IpaBa y
Jpyroro 4ejaoBeKa.

Tpyoogoe socnumanue:

e AKTHBHOE Y4YacTHe B pEIICHWH MPaKTHUECKWX 3amad (B paMKax CeMbH, WIKOJBI, TOpOAa, Kpas)
TEXHOJIOTHYECKON ¥ COLMAILHON HAIIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIie U (GU3NUSCKUX 3HAHUH;

e UWHTEpEeC K MPaKTUIECKOMY HW3y4eHHIO Mpodeccuil, CBI3aHHBIX C (PU3UKOM.

Oxronoeuneckoe socnumanue:

e OpHEHTaUus Ha MpUMEHEeHWEe (UINUECKUX 3HAHWW ISl PEHICHUs 3a/Jad B 00JacTH OKPYXKAarole cpemsl,
[JITAHUPOBAHUS IOCTYNKOB ¥ OLEHKHU X BO3MOXKHBIX MOCIEACTBUM JIJIs1 OKpYKaroUIeil cpelpl;

e OCO3HaHWE TIO00ANBHOTO XapakTepa SKOJOTUYECKHX MPOOIJIEM H MyTel UX pelIeHHs.

Aoanmayus 00yuarowe2ocs K U3MEeHAWUMC YCLOBUAM COYUATLHOU U NPUPOOHOU Cpeobl:

e MOTpeOHOCT, BO B3aMMOJEHCTBUM TIPU BBIIOJHEHWH HCCICIOBAaHUI H TPOEKTOB (PHU3MUYECKON
HaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYIHX;

e  TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO ACSITEIBHOCTD;

e TIOTpeOHOCTH B (QopMHUpOBaHHU HOBBIX 3HAHWH, B TOM  4HCIE (hopmynrpoBath
WJeH, TIOHATHS, TUTIOTE3hl O (U3NYECKUX OOBEKTaX U SIBICHUSX;

e 0OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHWH U KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

e ITUTAHMPOBaHHWE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHUH;

e  CTpPEeMJICHHE aHAIM3UPOBATH U BHISBIISATH B3AHMOCBS3H PUPO/IBI, O0IIECTBAa U SKOHOMHKH, B TOM YHCJIE C
WCIIONIb30BaHNEM (DU 3MYECKUX 3HAHUH;

e OIIGHKa CBOMX JAEWCTBUH C y4ETOM BIUSHHUS Ha OKPYKAMIIYID CPEAy, BO3MOXKHBIX TIIOOaThHBIX
HIOCJIEACTBHH.

METAIIPE/IMETHBIE PE3YJIbTATHBI
YHuBepcagbHbIe T03HABaTENbHbIE IEHCTBUS
baszosvie nocuneckue deticmeust:

e  BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKK O0HEKTOB (SIBJICHUIA);

e  YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK Ki1accU()UKAIIMU, OCHOBAHUS [T 00OOIIEHNS U CPAaBHEHUS;

e  BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS] B paccMarpuBaeMbIx (akTax, NAaHHBIX W HAOIIOJICHUSX,
OTHOCSINXCS K (PU3UYE CKUM SIBIICHHSIM;



BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIE CBS3HM NMPU U3YyUYECHUM (U3NYECKUX SIBJICHHA WM TPOIIECCOB; CIATh
BBIBOJIBI C HCIOJB30BAHHEM JISAYKTUBHBIX W HHAYKTHBHBIX YMO3aKIFOUCHHHA, BBIJIBUTATH THIIOTE3BI O
B3aUMOCBSI3AX (PH3HMUYCCKHUX BEITHUYMH;

CaMOCTOSITETIFHO BBIOWpATh CIOCOO pemeHusl y4deOHOH (u3ndeckoi 3amayun (CpaBHEHHE HECKOIBKUX
BapUAHTOB PEIICHUS, BbI 00p HANOO0JIEE MOAXOISAIICTO C YIYETOM CaMOCTOSITEIILHO BBIZCIICHHBIX KPUTCPUECB).
bazosvie uccneoosamenvckue oeticmsus:

KCIIOJIb30BaTh BOMPOCHI KaK UCCIIC0BATENBCKII HHCTPYMEHT TTO3HAHWS,

MPOBOJIUTH TI0 CAMOCTOSITEIIbHO COCTaBJICHHOMY IUIaHY OTIBIT, HECIOXHBIA (PU3NYCCKHN IKCICPUMEHT,
HEO0OJIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBJICHHUS,

OIICHMBAThH HA IPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITHIO, TOTYYESHHYIO B XOJIC HCCIICIOBAHUS WIN
IKCIICPUMEHTA;

CaMOCTOSITEILHO (POPMYITHPOBATh O0OOINEHUS U BBIBOJBI MO PE3yJIbTaTaM MPOBEIASCHHOTO HAOIIOICHHUS,
OTIBITA, UCCIICIIOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (U3UYECKUX TMPOIECCOB, a TAKKE BBIIBUTATH
MPEIOJIOKEHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Paboma ¢ ungpopmayueri:

MIPUMEHATH Pa3IMIHbIE METO/IbI, HHCTPYMEHTEHI U 3aIIPOCHI P TIOUCKE 1 0TOOpe MH()OPMAIINHY WITA JaHHBIX
¢ Y4ETOM TIpeIoKeHHOU yueOHO# Qu3udeckoii 3a1aum;

AHAJIM3UPOBATh, CHCTEMATH3UPOBaTh M MHTEPIPETUPOBATh MH(MOPMAIIMIO Pa3IMYHBIX BUIOB M (Hopm
TIPEICTABIICHUS;

CaMOCTOSITETIFHO BHIOMPATh ONTUMANBHYIO (OpPMY TMpPEACTABICHUS HHPOPMANNK M HILTIOCTPUPOBATH
penraeMble 3a/Ja4d He CIIOKHBIMU CXEMaMH, TUarpaMMaMy, HHOH TpauKoi U X KOMOWHAITUSMI.
YHUBepcaabHblE KOMMYHHUKATUBHBIE I€UCTBUA

Obwenue:

B XOJe OOCYXIeHHUs y4eOHOro MaTepuana, pe3yiIbTaTOB JIA0OPATOPHBIX PabOT M TMPOEKTOB 3a7aBaTh
BOIIPOCHI M0 CYIIECTBY OOCYKIAaeMOH TEMbl M BBICKAa3bIBAaTh MJICH, HAllCNICHHbIC Ha pPEIICHHE 33Ja4dl H
noJAepkaHue OJaroxenaTeaIbHOCTH OOILCHHUS;

COIIOCTABJISATh CBOM CY)KICHHUS C CY>KICHUSMH IPYTMX yYacTHHKOB JUajiora, OOHapyXXHUBaTh pazianyue U
CXOJICTBO TIO3UIIMI; BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX; ITyOJIMYHO
MPEJCTaBISITh PE3YJBTAThI BBIMOJIHEHHOTO (PU3MYECKOro onbITa (3KCIEPUMEHTa, HCCIIEJOBAHMSI, TPOCKTA).
Cosmecmuas 0esmenbHOCMb (COMPYOHUYECTNEO):

MOHUMATh W HCIOJb30BaTh MPEHMYIECTBa KOMAHJHOW W WHIMBHIYAIbHOW pPaOOThl MPU pENICHUH
KOHKPETHOH (pU3UUEeCKON POOJIeMBI;

NPUHUMATh LE€JIM COBMECTHOW JAEATENIHOCTH, OPraHU30BbIBATH HEHCTBUS 10 €€ JOCTHXKCHHIO:
pacmpenensiTh poid, oOCYKAaTh IMPOLECChl M PE3yJIbTaTbl COBMECTHOM pPabOThl; 0000mIaTh MHEHHS
HECKOJIbKHX JTIOACH;

BBIMOJIHATH CBOIO 4acTh PalOTHI, JOCTHrasi KaueCTBEHHOTO pe3yjbTaTa II0 CBOEMY HAalpaBlICHHIO H
KOOPAWHUPYS CBOM JIeH CTBUS C APYTHMH WiIEHAMH KOMaHbI,

OLIEHMBATh KA4yeCTBO CBOET0 BKJIQJa B OOMMA MNPOAYKT IO KPUTEPHSM, CaMOCTOSTENHLHO
cOpPMYJIMPOBAaHHBIM yYaCTHUKAMH B3aUMOJICHCTBHSL.

YHuBepcaIbHbIE PErYJIITUBHBIE ICHCTBUS
Camoopzanusayusi:

BBISIBIISITH NPOOJIEMBI B KM3HEHHBIX M Y4YEOHBIX CUTyalMsX, TpeOymOIIMX Ui pemeHus (pusndeckux
3HAHU;

OPHEHTHPOBATHCS B PA3JIMYHBIX [TOIX0AaX MPUHATHA PELIeHUH (MHIUBUIYaJIbHOE, IPUHITHE PEIIECHHUS B
rpyIe, NIPUHATHE PELICHU IPYIIoN);

CaMOCTOSITEIIbHO COCTABIISITh JITOPUTM pellieHus GU3NIecKoi 3a/1aun WK TIaHa UCCIIEIOBAHNUS C YIETOM
HUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IpeljiaracMble BapUaHTHI
peLIeHMIH;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

Camoxonmponw (pegpnexcus):

JlaBaTh aJJeKBaTHYIO OLIEHKY CHUTYallMH U [IPeJIaraTh IiaH e€ N3MEHEHHUS;

OOBSICHATh TPUYMHBI JIOCTHKEHHUsI (HEOOCTHKEHHUS) PEe3yJIbTAaTOB JCSTENbHOCTH, JaBaThb OLEHKY
nproOpPEeTEHHOMY OIBITY;

BHOCHUTbH KOPPEKTUBBHI B JISATEIHLHOCTD (B TOM YHUCIIE B X0 BHITIOJHEHUS (PU3UUECKOTO UCCIICTOBAHUS WITH
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HM3MEHHBIIUXCS CHTYallUi, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHNBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBHSM.



IOMOYUOHAILHBLI UHMEILTIEKM.

CTaBUTH ce0sl HA MECTO JPYroro 4YeJoBeKa B XOJE CIOpa WM JAWCKYCCHH Ha HAyYHYIO TeMy, IIOHUMAaTh
MOTHBBI, HAMEPEHHS U JIOTUKY JAPYTOTO.

Hpunamue cebs u Opyeux:

npu3HaBaTb CBOE IIpaBoO Ha OHII/I6Ky IIpU pCIICHUU (I)I/ISI/I‘IGCKI/IX 3aa4 UJiU B YTBCPIKIACHUAX HAa HAYUYHBIC
TEMBI U TaKOC XK€ IIPpaBO APYyroro.

HNPEIMETHBIE PE3YJIBTATBI
[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJKHBI OTpaKaThb C(HOPMHUPOBAHHOCTH y OOYYaroIIuXcs
YMEHUIL:

HCIIONB30BaTh MOHATHUS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE IBI)KEHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE W aMop(HBIC Tella, HACHILEHHBIM W HEHACBHIIICHHBIA Tap,
BIQXKHOCTh BO3AyXa; TEMIEparypa, BHYTPEHHSSI SHEpPrus, TEIUIOBOM [IBUTATeNb; 3JEMEHTAPHBIHN
UIEKTPUIECCKUIN 3apsfl, INEKTPUUYECKOE T10JIE, TPOBOIHUKN U JUAJICKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUM
TOK, MarHUTHOE T10JIE;

pa3nuyath sBJIEHUs (TEIJIOBOE PacHIMpPEeHUe/cKaThe, TeIonepeaaya, TEmIoBOe paBHOBECHE, CMAUHBaHHE,
KallWUIpHBIC SIB JIEHWs, WCIApeHHe, KOHACHCAlWs, IUIaBJIEHHE, KpHCTaIM3auusl (OTBEpAEBaHUE),
KWIIEHWe, Teruionepeaaya (TEIUIONPOBONHOCTb, KOHBEKLMS, H3IyueHHE), OJJEKTpU3alus  Ted,
B3aMMOJICCTBHE 3apsAA0B, ACHCTBUSA 3JIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE
MarHuTOB, JICHiCTBUE MAarHUTHOTO IIOJI1 Ha MPOBOAHUK C TOKOM, 3JEKTPOMAarHUTHAasi MHAYKLHS) IO OIU-
CaHMIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHHE;
pacmo3HaBaTh MPOSBICHUE H3YYEHHBIX (U3MUECKUX SIBICHUA B OKPYXKAIOLIEM MHpE, B TOM 4YHCIE
(1)I/I3I/I‘ICCKI/IG SABJICHUA B HNPHUPOJAC: MOBECPXHOCTHOC HATSXKCHUEC W KalIWUIAPHBIC SABJICHHA B IIPUPOJIL,
KPHUCTAJUIBI B IpUpOJE, u3nydenue ConHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHHE POCHI,
TyMaHa, WHEs, CHEra; 3JeKTPHUYECKHE SIBJICHUSA B arMocdepe, 3MEKTPUYECTBO >KHUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid moIrocoB, PoJib MArHUTHOT'O IIOJIS IS KU3HHU Ha 3eMile, MOJISIPHOE CUSHUE;
MPU 3TOM HEPEBOJUTH MPAKTHUYECKYIO 33/1a4y B yueOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKH
(hM3HYeCKUX SBICHHUIA;

ONMCHIBATh HM3YYCHHBIC CBOWCTBA Tel M (U3MUECKUE SIBICHHS, HCHONB3YS (PU3NYECKUE BEJIUUMHBI
(Temmepatypa, BHyTpEHHsISI SJHEPT U, KOJIMYECTBO TEIUIOTHI, Y/eJIbHas TEIUIOEMKOCTh BELIECTBA, yAeIbHAas
TEIJIOTAa IUIABJIECHUS, YyJeJlbHAas TEIUIOTa HapooOpa3oBaHUs, YAENbHAas TEIUIOTAa CrOpaHusl TOIUIUBA,
KO3(QQULMEHT TONEe3HOro MAEHCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXHOCTb BO3IyXa,
JNEKTPUUECKH 3aps]], cujla TOKa, JIEKTPHUECKOe HAIPsHKEHUE, COMPOTUBIEHUE MPOBOIHUKA, YIEIbHOE
COIIPOTHBIICHHE BEUIECTBA, PadOTa W MOIIHOCTH JIIEKTPUYECKOTO TOKA); MPHU OMHCAHUM MPABHILHO
TPaKTOBATh (PU3MUECKHUI CMBICT HUCIOIb3YEMBIX BEJINYHMH, 0003HAUYCHHS 1 €ANHULIBI (PU3NIECKUX BEIUYHH,
HaXoIUTb (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3MYECKYIO BEIMYMHY C APYTMMHU BEIMYHMHAMH, CTPOUTDH
rpadUKy U3yYeHHBIX 3aBUCUMOCTEH PU3NUESCKUX BEIIUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHUE SIBICHUS M IIPOLECCHI, UCIIOJIB3YS] OCHOBHBIE MOJIOXKEHUS
MOJICKYJISIPHO-KMHETH UYECKOW TEOpUU CTPOCHMS BEIIECTBA, NPUHLUUI CYNEPHO3UIMKM Hojeld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH OMa a5 yJacTka 1enu, 3akoH J[xoyns - Jlenna,
3aKOH COXpaHEHWs DHEPIHWH; MPH STOM JaBaTh CIOBECHYIO (POPMYyITHPOBKY 3aKOHA W 3allUCBIBATH €TO
MaTeMaTHYECKOEe BBIPAKCHUE;

O0OBSACHATE (1)I/I3I/I‘IGCKI/IG IMpoueCChl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC chyauHﬁ IMPAKTHUKO-
OPHUCHTUPOBAHHOT'O XapaKTEpa: BbIABIATL IPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bscHeHHe u3 1 - 2
JIOTMYECKHX L1aroB ¢ OMOpod Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3NYECKUX SIBICHHUN, (PU3NIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIe 3a7a4yd B 2 - 3 NeCTBUS, MCIONb3Ys 3aKOHBI U (POPMYJIHL,
CBSI3bIBAIONINE (PM3MUECKIE BETMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3a]]auH 3alMChIBATh KPAaTKOE YCIIOBHE,
BBIABJIATE HEAOCTATOK JaHHBIX IJIA PEIICHHUA 3a1a4u, BI)I6I/IpaTI) 3aKOHbI 1 Q)OpMYHBI, HCOGXO}II/IMBIC JUIA eé
peleHH s, TPOBOIUTH PAacU€Thl M CPABHUBATH IOYUYEHHOE 3HAUEHUE (PU3NUECKON BETMYMHBI C N3BECTHBIMU
JaHHBIMH;

pacrio3HaBaTb HpO6JIeMI)I, KOTOPBIE MOXXHO pPCIIWTH IIPU IMOMOILIU q)HSI/I‘{eCKI/IX MCTOO0B, HCIIOJIB3YA
ONMCAaHUE HCCIIEOBAHNSA, BBIIENATH MPOBEPSEMOE NPEAINOIOKEHNE, OLEHUBATh IPABUIBHOCTD MOPSIKA
MIPOBEJICHUSI HCCIIEIOBAHMNS, I€TIaTh BEIBOJIBI,

MPOBOJIUTH OIBITHI TIO HAOIOJCHUIO (PU3HUYECKUX SBICHUN MM (GU3UUECKUX CBOMCTB Tell (KamWIUIApHEBIE
SBJICHUS, 3aBUCUMOCTh JaBJIE€HUS BO3/lyXa OT €ro o0béMma, TeMIlepaTypbl; CKOPOCTH IIpolecca
OCTBIBaHUsI/HarpeBaHMs MPU M3IYUYCHUH OT LBETa M3JIy4arolleil/orIomaroneld moBepXHOCTH; CKOPOCTh
WCIIApEeHuss BOABI OT TEMIEPATyphl JKUAKOCTH W IUIOMIAMM €€ MOBEPXHOCTH; JJEKTpU3aLUsi Tel U
BSaHMOﬂeﬁCTBHe QJICKTPUYCCKUX 3apAI0B, BSaHMO)IefICTBI/Ie IMOCTOAHHBIX MarHuTOB, BU3yaJIM3allusd Mar-
HUTHBIX TOJIEH MOCTOSHHBIX MAarHWTOB; JEHCTBHA MarHUTHOIO TOJS Ha MPOBOJHMK C TOKOM, CBOMCTBa
3JIEKTPOMArHUTa, CBOMCTBA JIJIEKTPOABUIATENS IOCTOSHHOTO TOKa): (OPMYyIHpOBaTh NPOBEpSEMBbIC



MPEIINONOKEHHsI, CcOOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO OOOPYAOBaHMSA; ONKCHIBATH XOJ OMbITa U
(dhopMynupoBaTh BEIBOABI,

e BBIIOJHATh HPSAMBIC H3MEPEHHs] TEMIEpaTypbl, OTHOCUTEJIbHON BIAXHOCTH BO3/1yXa, CHJBI TOKa,
HaNpsDKEHUS! C MCIIOJIb30BaHMEM AHAJIOTOBBIX IPUOOPOB M JATYMKOB (PU3NYECKUX BEIMYHMH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOH aOCOMIOTHOM MOTPEHIHOCTH;

e IPOBOAUTH MCCIEIOBAHHE 3aBUCHUMOCTH OJHOW (M3UUECKOW BEIMYHMHBI OT IPYrod ¢ HCIOJIb30BaHHUEM
HPSMBIX U3MEPEHHUH (3aBUCHMOCTh CONPOTHBICHMS IIPOBOJHMKA OT €ro JUIMHBI, IUIOLIAAN MOIEPEYHOrO
CEYEHUs U yJIENBHOTO COIIPOTUBIICHUS BEUIECTBA MPOBOAHMKA; CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT
HampspKEHUS Ha TPOBOAHMKE; MCCIENOBAaHUE IIOCIEAOBATEIBHOTO M IMapajuIeIbHOTO COEIMHEHUM
[IPOBOJHMKOB): IUIAHUPOBATh HCCIIECAOBAaHHE, COOMPAaTh YCTAHOBKY M BBINOJIHATH W3MEPEHUS, CIELYs
MPeJIOKEHHOMY IUTaHy, GUKCHPOBAThH PE3yJIbTAThI MIOJyYCHHOM 3aBUCIMOCTHU B BUJIE TaOJIHII M TPa(HKOB,
JIeJIaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBaHUS;

e [POBOAUTH KOCBEHHBIC U3MEpeHMs (QHU3MUECKUX BeNWYMH (yIOelapHas TEIUIOEMKOCTh BEILECTBA,
COIIPOTHUBJICHNE IPOBOAHUKA, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA): IUIAHUPOBATH H3MEPEHHS,
coOMpaTh KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEII0KEHHONH WHCTPYKLUH, U BBIYUCIISTH 3HAUCHHE
BEJINYUHBI;

e  coOmromaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1adopaTOPHBIM 000PyI0BAaHHEM;

e  XapaKTepU30BaTh MPUHIIMIIBI JCHCTBUS M3YYECHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX
ormucanus (B TOM 4YHMCIIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBasi TypOMHA, amIepMmerp,
BOJIETMETpP, CYETYMK OHIIEKTPUYECKOW 3SHEPrHM, 3JIEKTPOOCBETUTENIbHBIE MPHUOOPHI, HarpeBaTeIbHbIC
ANIEKTPONPUOOPHl (TIPUMEPBI), DIIEKTPUUECKUE MPEIOXPAHUTENN; DICKTPOMArHUT, SJIEKTPOABHUraTElb
MOCTOSIHHOT'O TOKAa), HCIOJIB3Ys 3HAHUS O CBOMCTBaX (PM3MUECKHUX SIBICHUN M HEOOXOJMMBbIE (hU3NUECKHE
3aKOHOMEPHOCTH;

e  pacmo3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE MPUOOPHI IO CXEMaM M CXEeMAaTUYHBIM
pHUCYHKaM (’KHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPaHus,
3JIEKTPOCKOII, PEOCTAaT); COCTABIATh CXEMBbI 3JIEKTPUUYECKUX LEMNe ¢ Mocae0BaTeIbHbIM U MapauIeIbHBIM
COCAMHEHHEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHUS HJIEMEHTOB IEKTPUUECKUX LETEH;

¢ MPHUBOAMTH NPUMEPHI/HAXOIUTh MH(POPMALMIO O MPUMEPAX MPAKTHYECKOTO HCIIONb30BAHUS (PU3MUECKUX
3HaHUH B TIOBCEJHEBHOW XHU3HH JUIsl oOecriedyeHUss ©O€30MacHOCTH TpW OOpalieHuH C Ipudopamu
W TEXHUYECKUMH YCTPOWCTBAMHM, COXPAaHEHHs 3I0POBbsi M COONIOACHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKpY’KaroLlel cpeze;

e OCYIIECTBIATH TIOUCK wWH(pOpMAUK (QU3MYECKOTO COAepKaHus B ceTH LHTepHET, Ha OCHOBE
WMEFOIUXCS 3HAHUH U TyTEM CpaBHEHHUsI JOTIOTHUTELHBIX NICTOYHUKOB BBIICTIATH HH(OpMaIHio, KoTopast
SIBIISIETCS] IPOTUBOPEUUBON MII MOKET OBITH HETOCTOBEPHOM;

®  HCIOJb30BaTh NPH BBIIOJIHEHUH Y4YeOHBIX 3aJaHMH HAay4HO-TOMYJSIPHYIO JIMTEpaTypy (QHU3HYECKOro
coJiepKaHusl, CIIPaBOYHbIE MaTepualbl, pecypchbl ceT VHTepHET; BIajeTh NpuéMamMu KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;

e co3laBaTh COOCTBEHHBIE NHCBMEHHBIE M KpaTKUE YCTHbIE cooOlieHHs, 0000mas uHpOpMaLuio Hu3
HECKOJIbKMX UCTOYHUKOB (PU3UYECKOrO COJEPIKAHUS, B TOM YUCIIEe TMyOJHMYHO MPEJCTaBISTh PE3yJbTaThl
MPOEKTHOM WJIM HCCIIENOBATENbCKON AESITEIHHOCTH; IMPH 3TOM TPAMOTHO HCIOJIb30BaTh H3Y4YEHHBIH
MOHATHUHHBIN anmnapar Kypca (U3UKH, COIIPOBOXKAAThH BBICTYIJICHUE IPE3CHTALIMEH;

e TIpU BHIIOJHEHWH YUYEOHBIX TPOCKTOB W HCCICAOBAaHMN (PU3MYECKHX MPOIECCOB PaCTIPENeNATh
0053aHHOCTH B TPYIIIE B COOTBETCTBUHU C MOCTABICHHBIMU 33J]a4aMH, CJICIUTH 3a BBIIOJHEHUEM ILIaHa
NeMCTBUM M KOPPEKTUPOBATH €0, aJIeKBaTHO OLICHWBATh COOCTBEHHBIM BKIAJ B JESTEIBHOCTH IPYIIIIBI;
BBICTpPanBaTh KOMMYHHKAaTHBHOE B3aUMOAEHCTBHE, IPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(INKTHL.

Cnoco0bI 0O11eHKH YPOBHS TOCTHKEHHUS 00ydalouxcst

¢ KauecTBO MOATOTOBJICHHOCTH YYaIIUXCs OIIPEAEIseTcs KaYeCTBOM BBIIOJIHEHHBIX MU paboT. Kpurepuem omeHKH B
JaHHOM CJjiydya€ MABJISICTCA CTCIICHb OBJIAACHUA HaBbIKAMHU pa6OTBI, CaMOCTOATCIIBHOCT W 3aKOHYCHHOCTH pa6OTBI,
THIATCIIBHOCTD JKCIICPUMEHTA, HAYYHOCTH IMPCATaracMoro peumcHus l'IpO6J'leMBI, BHCIITHUM BHA W Ka4yeCTBO pa60T1>1
pubopa WM MOJETTH, COOTBETCTBUE HCCIIEAOBATENLCKOW PabOTHI TpeOyeMbIM HOpMaM M IIpaBMiIaM 0(pOpMIICHHS.

¢ TloompuTenbHO# (HOPMOH OIEHKH TPyJa yUYaluXCs SIBISETCS IEMOHCTpaIusi paboT, BHIOJHEHHBIX YUYAIIUMHCS W
BEICTYIUICHHE C pe3yJbTaTaMH HCCICAOBAHHU Tepell Pa3IUYHBIMH ayAUTOPHsIMHU (B Kiacce, B CTapIIMX M MIIAIIINX
KJIaccax, YYUTEISIMH, TIeJaroraMu JIOTOHUTEIBHOTO 00pa30BaHus) BHYTPH JIHIIES.

* Pabota ¢ yueOHBIM MaTEepHAIIOM Pa3HOOOPa3HBIX (OPM JAeT BO3MOXHOCTh KaXKIAOMY MX yUYaIIUXCs MPOSBHUTH CBOH
crocoOHOCTH (B 00JIaCTH CHCTEMATU3AIMH TEOPSTUYCCKUX 3HAHWH, B 00JIACTH PEICHUs CTaHAAPTHHIX 3aJad, B 00JacTh
pellleHHsT HEeCTaHIApTHBIX 3a/a4, B O0JacTH HCCIENOBATEIbCKOW paboTel M T.A.). CHTyanuu ycrexa, CO3IAarolIne
MTOJIOKUTEIBHYI0 MOTHUBAIMIO K JCATEIBHOCTH, SBISTIOTCS BaXHBIM (PAKTOPOM Pa3BHTHUS TBOPUYCCKUX M MO3HABATEILHBIX
crocoOHOCTeH yyamuxces

¢ ®opwma arrecTalyu: 3a4€T M0 BHIMOIHEHUIO SKCIIEPUMEHTAIBHBIX 3aJJaHUH U PEIICHHUIO paCYETHBIX 3aau.



Yu4eOHBINH IaH

Ne HaumenoBa Bcero B Tom yncie:
4acoB
HHE TeM
Teopernuye | JlaGoparop | IIpakTuky
CKHe HbIE M 1o
3aHATHS padoThI PEIEHNIO
3aia4
IOBBIIIICHH
oro
YPOBHS
CJIIOKHOCTH
L HabmtoieHus v ONbITHI.
DuU3nYECKUE BEINYMHBI. 2 1 1 0
W3mepenue Gpuanyeckux
BEJIMYHH
2. TennoBbie SABICHUS 5 1 3 1
3.
H3MmeHeHue arperaTHbIX 7 1 4 5
COCTOSTHUI BEUIECTBA
4. DNEeKTPUYECKHE SBJICHUS 8 1 5 2
> DNEeKTPOMArHUTHBIE SIBICHUS 10 1 3 4
HUroro: 34 8 16




TEMATHYECKOE INTAHUPOBAHHUE

HaumeHnoBaHue pa3jiesioB, TeM

KoanuectBO

qyacoB

Teopus

MPaKTHKA

BCEro

Jlara
npoBeaeHust

1

BBonHoe 3aHATHE. IHCTPYKTaXK 110 TEXHUKE
0€301MacHOCTH.

Tema 1. HaOaoaenuss u onbIThl. Pusmueckue
BeJiMunHbL. M3mMepenue ¢pusnyecknux BeJTMYHH.

2.

HaGmonenuss u onbiThl. DU3nNYecKue BEITUYUHBI U
uX eauHHIBl. M3mepeHne (U3NUSCKUX BEIUYMH.
[Morpemnoctu ¢usuueckux BenmuunH. OOpaboTka
pe3yIbTaTOB U3MEPEHHN. besonacHocTh
JKcriepuMeHTa. [lnaHupoBaHME ©  BBIIIOJIHCHHE
IKCHEPUMEHTA.

JlaGoparopHas padora:
«Cyxoe Tpenue. Onpenenenue Kod3PppuireHTa
TPEHUS CKOJIBKCHUS)

Tema 2. TenjioBble ABJICHHUA

4.

Temnepatypa. TerioBsie siBnenus. [IpuGops! muis
M3MEPEHUS TEMIIEPATYPBI U BIAXKHOCTH.

JlaGoparopHnast pabora:

«HabroieHune 3a mpoIeccoM HarpeBaHus U
OCTBIBaHUS BOJIbl, IOCTPOEHUE Tpaduka
3aBUCHMOCTH TEMIIEPATYPHI OT BPEMECHU

JlaGoparopHas padora:
«OrnpeneneHue Maccel Tela, KOTOPOE yU4acTBYET B
TEII000OMEHE»

JlaGoparopHas pabora:
«M3mepenune ynenbHON TeIIOEMKOCTH TBEPAOTO
Tenay.

HpaKTI/IKYM IO PCIICHHUIO 3aa4 NOBBIIICHHOTO
YPOBHS CJIOKHOCTU

Tema 3. U3MeHeHue arperaTHbix COCTOSTHUM BellecTBa

9.

ArperatHble COCTOSIHMSI BelmiecTBa. l3meHenue
arperatHblIX  COCTOSAHUM  BemiecTBa.  Pacuér
KOJINYECTBA TEIUIOTHI IIPU U3MEHEHUN arperaTHoOro
COCTOSIHMSI BEIIECTBA.

10.

JlaGoparopHast pabora:

«HabmoaeHne 3a mporieccoM TUTaBICHUS JTbAa U
MOCTpOCHHE TpadrKa 3aBUCUMOCTH TEMIIEPATYPhI
OT BPEMEHMY

11.

JIabopaTtopHas paboTa:
«3mepeHne TemrepaTypbl KpUCTaJUIM3alun
BEIIIECTBA»

12.

JIabopaTtopHas paboTa:
«Habmronenne 3a orBepieBaHuEM aMOP(HHOTO
BEIIECTBAY

13.

JIabopaTtopHas paboTa:
«HMccnenoBanre CBOMCTB MEPEOXIAKIEHHON
SKUJTKOCTH).

14.

HpaKTI/IKyM IO pCHICHUIO 3aa4 MMOBLINICHHOT O




YPOBHSI CIIO)KHOCTH

15.

[TpakTHKyM 110 pelIeHHIo 3a7a4 NOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH

Tema 4. DjekTpUYecKne siBJIeHUA

16.

DnexTpusanus. DneKTpuuecKue SIBJICHUSL.
DNEeKTpUYECKUM TOK. XapaKkTepuCTUKU
yleKTpuueckoro Toka. Ilpubopsl s u3MepeHus
XapaKTEPUCTUK D3JIEKTPUUECKOTO TOKA. 3aKOHBI
IIOCTOSIHHOT'O TOKa. JIMOAbI.

17.

JlaGoparopHas pabora:
«COOpKa MPOCTHIX IIEKTPUUYECKHX LIETICH)

18.

JlaboparopHas pabora:

«CHsiTHe BOJIbT-aMIEPHOMN
XapaKTePUCTHKHU JIAMITbl HAKATHBAHHS U
ompezneneHue €€  CONPOTUBJICHUS U
MOIITHOCTH

19.

JlaGoparopHas padora:

«M3y4eHune 3aBUCUMOCTH JICKTPUIECKOTO
COIPOTHUBIICHUS |IPOBOHUKA OT €0
TeOMETPHUECKUX MApaMETPOB U XapaKTepa
BEIIECTBA, U3 KOTOPOTO OH U3TOTOBJICH)

20.

JlaGoparopHnast pabora:

«HpOBepKa BBITIOJIHEHUS 3aKOHOB ITOCTOSHHOI'O
TOKa JIJIsl y4acTKa IEMH C MapalieIbHbIM
COCJIMHEHUEM ITPOBOTHUKOBY

21.

JlaboparopHnast pabota:
«/3ydeHne MEeKTPUIECKUX LIEeNeN C TM0IaMm».

22.

HpaKTI/IKYM I10 PCUICHUIO 3a/1a4 MTOBBIIICHHOTO
YPOBHS CJIOKHOCTH.

23.

[IpakTHKyM 110 penIeHuto 3a/1a4 MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH.

Tema 5. DjieKTpOMarHUTHBIE SIBJICHUS

10

24.

MarxautHoe mnoie. JelicTBue MarHUTHOI'O IIOJIS Ha
MIPOBOJHUK c TOKOM. DNEeKTPOMAarHUTHI.
[Tepemennoe MarauTHOE IIoJIC. SBnenue
AJEKTpOMarHuTHOM MHAYKIMU. OnbiTel apazes.

25.

JlaGoparopHast pabora:
«HccnenoBanne MarHUTHOTO TOJIS MIPSIMOTO
IMPOBOAHMKA W KAaTYHIKKW C TOKOM)»

26.

JIabopaTtopHas paboTa:
«COopKa 3JIeKTPOMarHuTa 1 UCIILITAHUE €ro
JIEUCTBUS

217.

JIabopaTtopHas paboTa:
«M3ydyenue B3auMoIeHCTBUA ABYX MPSAMBIX
MIPOBOJHUKOBY

28.

JlaGoparopHas pabora:
«M3yueHne neMCTBUSI MAarHUTHOTO MOJIA HA
MIPOBOJTHUK C TOKOM»

29.

JIabopaTtopHas paboTa:
«HccnemoBanue sIBICHHUS SIEKTPOMATrHUTHON
WHTYKIIANY

30.

HpaKTI/IKYM o pPCHICHUIO 3aJa4 IMOBBIICHHOI'O




YPOBHS CII0)KHOCTH.

31. |[IpakTUKyM IO pEUICHUIO0 3a/Jad TOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH.

32. |[IpakTUKyM TO PpENICHWIO 3a/ia4 TOBBIIMICHHOTO
YPOBHSI CIIOKHOCTH.

33. |TIpakTUKyM MO pENICHHWIO 3a/a4 IOBBIIICHHOTO
YPOBHSI CIIO)KHOCTH.

34 |UroroBoe 3aHsaTHE

Hroro:

28

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O MTPOLIECCA

YUYEBHBIE MATEPHUAJIbI JJIS1 YYEHUKA

1. Tlepoimkud A. B. ®usunka. 8 ki1.: Yueb. st 00mieodpaszoBat yueb. 3aseaenuii. M.: [Ipoda, 2023;

2. Tepemukua A. B. Coopruk 3amad mo ¢usuke: 7-9 k yueOnmkam A. B. Ilepermkuna u gp. /A.B. Ilepbimkus;
Coct.I'.A.JIonmoBa. — 11-¢ u3g., nepepad. u nom. — M.: U3natensctBo «Jk3ameny, 2023

METOJUYECKUE MATEPUAJIbI 1JI5S1 YYUTEJISA

1. BHeypouyHas JeATENbHOCTh IIKOJIBHUKOB. MeETOAMYECKHI KOHCTPYKTOp: mocobme mra  yuwurems/ [1.B.
I'puropses, I1.B. Ctenanos. — M.: [Ipocsemienue, 2011. — 223 c. -. (CtangapTsl BTOPOTO MOKOJIEHHUS).

2. 3anmmatenbHas ¢usuka. [lepensman S1.U. — M. : Hayxka, 1972.

3. Huxugopos I'I". TlorpemHocTH W3MEPEHUH MpPH BBHITOTHEHWH JAOOpaTOpHBIX paboT mo ¢usmke.7-11km. -M.:
Hpoda,2004.-112 c.

4. Tlokposckuil A.A., Bypos B.A. [Ipaktikym no ¢usuke B cpenneit mxkose. [Tocodue mis yuutens noa penakiueit
A.A. TToxposckoro. ['ocymapcTBerHOE

5. ®ponTanpHbIe Tab0paToOpHBIC 3aHATHA 0 Qu3HKe B 7-11 xitaccax o6meobpa3oBaTeIbHBIX yupexkaerHnid: Kaura ms
yuautens./nox pen. B.A. Byposa, I'.I'. Hukudoposa. — M. : [Ipocsemenune, 1996.

OUP®POBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.  denepaibHbBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT [DJIEKTPOHHBIA pecypc]. — Pexum goctyna:
http://standart.edu/catalog.aspx?Catalog=227

2. Caiir MunucrepcTBa odpa3oBanusi U Hayku Poccuiickoii ®enepauny// odpunnansHelii caidit. — Pexxum gocryma:
http://mMmuHOOpHAYKH.p/

3. Meroguueckas ciyx6a. WznarenpctBo «BMHOM. JlaGopaTopus 3HaHHiT» [DNeKTpOHHBINA pecypce]. — Pexxnm
nocryma: http://metodist.Ibz.ru/
4. Urpomas mporpamma Ha nucke «/lpakomra m 3aHumarenbHas (usukay» [DnekTpoHHBIH pecypc]. — Pexum

noctyma: http:// www.media 2000.ru//
5. AnroputMsl pemieHus 3aaa4 1o ¢usuke: festivai.1september.ru/articles/310656

6. @dopmMupoBaHHME YMEHHHA ydYalIMXcs pemarb ¢u3ndeckue 3amayu: hitp://www.revolution. allbest.
ru/physics/00008858 0. Html

7.  DneKTpOHHBIC O00pa30BaTEIbLHBIC PECYpChl M3 €IUHOW KOJUICKIIMHM ITM(PPOBBIX 00pa30BaTEIbHBIX
pecypcos http://school-collection.edu.ru/

8. DmekTpoHHBIE OOpa3oBaTeNbHBIE pecypchl Karajora @DenepalbHOTO IeHTpa HH(OPMAIMOHHO-
00pasoBaTensHBIX pecypcoB http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHUE

. KOMITBIOTEp TIPENo1aBaTeLs,
. MYJIETUMEIUIHBIN IPOEKTOD,
. HabOp MO MEXaHHKe,

. HabOoP TI0 JEKTPUYICCTBY,

. HabOp TIO ONTHUKE.

O~ WN -

OBOPYJIOBAHHUE B PAMKAX ®YHKIHIMOHUPOBAHUS HEHTPA OGPA30OBAHUSA
ECTECTBEHHO-HAYYHOM Y TEXHOJOTMYECKOMW HATIPABJJEHHOCTH «TOUKA
POCTA»
1. Hudposas nabopaTtopus no ¢pusuke (yueHnyeckas) — 3 mrT.
2. Habop OI'D no ¢usuke - 2 wt (14 KOMIIIEKTOB)
3. HoytOyx — 1 mir.
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