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r. Beaukuit Ycrior, 2023 rog
Iliranupyembie pe3yJibTaThl 0CBOCHUA NPOrpaMMbl «PU3UKA B IKCIIEPUMEHTAX»
(c ucnosib3oBanuem opopynoanus «Touka pocra») B 7-9 Kiaccax.
Peanuzanus nporpaMMbl CIOCOOCTBYET TOCTUKEHUIO CIAEAYIOINX Pe3yJIbTATOB:

JINYHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUYCOHBIX ACUCTBUIN yUaIIUXCS:

* y4eOHO-TI03HABATENIbHBI MHTEPEC K HOBOMY YYeOHOMY MaTepuaily U crocodam
pelIeHns HOBOM 3aJ1a4H;

* OpUEHTAIIMSl HA TTOHMMAHHUE MPUYMH YCIeXa BO BHEYUYEOHOU NEATEIBHOCTH, B TOM
YuCJI€ Ha CaMOaHajIu3 WU CaMOKOHTPOJb pe3ysbTaTa, Ha aHalu3 COOTBETCTBUS
pe3yNbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCHEUIHOCTH BHEY4YEOHOMU
NEATEIIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCMb OISl (POPMUPOBAHUSL:

* BHYTPEHHEN MO3UIUU NIKOJIBbHUKA HAa YPOBHE MOJIOKUTEIBHOTO OTHOLIEHHUS K IIKOJIE,
MOHUMAaHUS ~ HEOOXOJUMOCTH  y4Y€HHUS, BBIPOXEHHOTO B  TpeoliaaHuu
y4eOHOMO3HABAaTEIbHBIX MOTHUBOB,

* BBIPQXEHHOUW YCTONYMBON y4eOHO-TI03HABATEILHON MOTUBAITUHN YUCHUS;

* YCTOMYMBOrO y4eOHO-TIO3HABATEILHOTO MHTEpeca K HOBBIM OOIIMM croco0am
peuieHus 3aaad.

MeranpeamerHsbie:

B cdepe peryJaaTUBHBIX YHUBEPCATBHBIX YU€OHBIX IEHCTBUMA yUaIIUXCS:

* IUTAHUPOBAThH CBOM JICCTBUS B COOTBETCTBUU C MTOCTABJICHHOM 3aa4eii U YCIOBUSIMHU
€€ pea3aIyy, B TOM YHCJIe BO BHYTPEHHEM ILJIaHE;

* YIYUTBIBATh YCTAHOBJICHHBIC TIpaBWia B IUIAHUPOBAHMM M KOHTPOJE CIocoda
peIIcHMUS;

* OCYIIECTBJIATh HTOTOBBIN U MOIIATOBBIN KOHTPOJIb 110 PE3YJIbTATY;

* OIICHWBATh TIPABWJIBHOCTH BBITOJHCHUS JCHCTBUS Ha YPOBHE aJCKBAaTHOMN
PETPOCIIEKTUBHOM OIEHKH COOTBETCTBUS PE3YJIHTATOB TPEOOBAHUAM JAHHOW 3a/1auu
1 3aJa4HO# 00JIacTH;
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* 3JICKBaTHO BOCHPHUHHMMATh MPEIJIOKEHUA M OLUEHKY YYMTENel, TOBapHILEH,
POIUTENEH U APYTUX JIFOJIEH;

* pa3auy4aTh Cocod U pe3ybTatr JeUCTBUS.

Obyuarowuiica noay4um 603MOICHOCIb HAYUUMCAL:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUCOHBIC 3a/1a4H;

* IPOSIBJIATH [T03HABATEIIbHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CAMOCTOSITEIBHO aJICKBAaTHO OLICHMBATH IPABUIIBHOCTH BBINOJHEHUS JEHUCTBUSA U
BHOCHUTHh HEOOXOJUMbIE KOPPEKTUBBI B HCIIOJHEHUE KaK IO XOAY €ro peanusalui,
TaK U B KOHIIE ICHCTBHSI.

B cdepe nosHaBaTebHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaluXxcs:

* OCYIIECTBJIATh MOUCK HEOOXOAMMON MH(GOpMAIMU [Jis BBIIOJHEHHUS BHEYYEOHBIX
3aJIaHUi C UCIIOJIb30BAHUEM YUEOHOU JINTEPATypPhl U B OTKPHITOM HH(POPMALIUOHHOM
IPOCTPAHCTBE, SHUUKIIONEIUH, CIPABOYHUKOB (BKJIIOUask 3JIEKTPOHHBIE, TU(PPOBLIE),
KOHTPOJIUPYEMOM ITPOCTPAHCTBE

WNHurepHera;

* OCYILIECTBIIATh 3alKCh ((PUKCaLMIO) BBIOOPOYHON HH(MOpMAUU 00 OKpykKarolem
MHpE U O cede camMoM, B TOM uucie ¢ noMombio uHctpyMentoB UKT; ¢ crpouts
COO0OILIeHUs], TPOEKTHI B YCTHOM U MHUCbMEHHOU (popme;

* IPOBOJIMTH CPABHEHHE U KIIACCU(PUKALIUIO MO 33JaHHBIM KPUTEPUSIM;

* YCTAHABJIMBATh IPUYMHHO-CIICJCTBEHHBIE CBS3U B U3y4aeMOM KpYyTe SBJICHMUIA;

* CTPOUTH pacCykaeHHs B (OpME CBSI3M MPOCTHIX CYXIEHUH 00 OOBEKTEe, ero
CTPOCHUH, CBOWCTBAX U CBA3AX;

Obyuarowuiics noay4um 03MOICHOCIb HAYYUMbCA.!

* OCYLIECTBIIATh PACIIUPEHHBI MOMCK HMH(OpPMAlMU C HCIOJB30BAaHUEM PECYpCOB
oubnuoTex u cetn MHTEpHET;

* 3aIUChIBaTh, (UKCUPOBATh MH(POPMAIINIO 00 OKPYKAIOUUX SIBICHUSX C IMOMOIIBIO
uHcTpymeHToB UKT;

* OCO3HaHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCBMEHHOU (opme; *
OCYIIECTBJISATh BBIOOp Hamboiee d(H(PEKTUBHBIX CHMOCOOOB pEIICHUS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTh JIOTUYECKOE paccyKJeHue, BKJIFOYAKOLIEE YCTaHOBJICHUE
MIPUYMHHOCIIEACTBEHHBIX CBS3EH;

* MOI'YT BBIUTM Ha TEOPETUYECKUM YPOBEHb pELICHUSA 3aJay: pelIeHUuEe I10
ONpENECICHHOMY IUIaHy, BJIAJIEHUE OCHOBHBIMU IPUEMAMHU PEIICHHS, OCO3HAHHUS
JEATEIBHOCTH I10 PEIIEHUIO 3a/1a4H.

B chepe koOMMyHHMKATHBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaluxcsi:

* aJICKBaTHO MCIOJIb30BaTh KOMMYHUKATUBHBIC, MPEXKIAE BCEro - peyeBble, CPEICTBA
JUISL PElIeHUs] Pa3Iu4HbIX KOMMYHUKATHUBHBIX 3a7a4, CTPOUTb MOHOJOTHYECKOE
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cooO1eHue, BIaIeTh JUATOTHYECKON (OpMOIl KOMMYHHUKAIIMH, WUCIIONB3Ys, B TOM
yucie cpenctsa U uHcTpyMeHTsl UKT n aucranumonHoro oOuieHus;

* TOMYCKaTh BO3MOXKHOCTH CYIIECTBOBAHUSA Y JIIOJCH Pa3IMUHBIX TOUEK 3PEHUS, B TOM
Yuce HE COBMNAAAIONIIUMX C €ro COOCTBEHHOM, M OPUEHTHPOBATHCA HA IO3ULHIO
napTHepa B OOLLIEHUH U B3aUMO/ICHCTBUHY;

* YYUTHIBATh Pa3HbIe MHEHUS M CTPEMHUTHCA K KOOPAMHAIIMU PA3IUYHBIX MO3ULIUN B
COTPYJHUYECTBE;

* (popmynrpoBaTH COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* TOTOBapHUBAThCI U MPUXOJIUTH K OOLIEMY PEIIEHUIO B COBMECTHOW AESTENBHOCTH, B
TOM YHUCJI€ B CUTYallul CTOJKHOBEHUS! HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCA!

* YIUTHIBATh M KOOPJAUHUPOBATH B COTPYAHHUYECTBE OTJIMYHBIE OT COOCTBEHHOM
ITO3UIUU APYTUX JIFOAEH;

* YUUTBHIBATh pPa3HbIE MHEHMSI U HHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U TIOJXO0B K PELICHUIO TPOOIEMBI;

* apTYMEHTHPOBATh CBOIO MO3UIIMIO U KOOPAMHHUPOBATH €€ C MO3UIUSIMHU MapTHEPOB B
COTPYJHHUYECTBE MPHU BBIPAOOTKE OOLIETO PELIEHUS B COBMECTHOM JEATEIbHOCTH; *
3aJ1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJI1 OpPraHU3alii COOCTBEHHOHN IESATENbHOCTH U
COTPYJHHUYECTBA C TAPTHEPOM;

* OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb.

IIpeameTHbIE:

- OPUEHTHUPOBATHCS B SBICHUSIX U 00BEKTAaX OKPYKAIOIIEro MUPA, 3HATh TPAHUIBI MX
MPUMEHUMOCTH;

- MIOHUMATh OmpefeseHus (U3NYECKUX BEIUYMH W TIOMHUTH  OIPEACISIONINe
(bopmybl;

- IOHUMAaTh KaKUM (PU3NYECKUM MPHUHIMIIAM M 3aKOHaM IMOAUYMHSIOTCA T€ WM HUHbIE
OOBEKTHI U SIBICHUS TIPUPOIBL;

- 3HAHWE MOJEJIM TOMCKa pelIeHud NI 3a1ad 1o (U3MKe; - 3HAThb TEOPETUUYECKUE
OCHOBBI MAaTEMAaTHKHU.

- IpUMeYaTh MOJICIH ABJICHUIN 1 0OBEKTOB OKPYXKAIOIIEr0 MHUpA;

- QaHAJIM3MPOBATH YCIIOBUE 3a/1a4H;

- mepepopMyTUPOBATH U MOJEIUPOBATh, 3aMEHATH UCXOIHYIO 3a/1a4y JpyTOH;

- COCTaBJIATD IUIAH PELICHUS;

- BBIZIBUTATh U MIPOBEPATH MpeaaraeMble JJisl pEIICHUS THIOTE3bI;
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- BJIAJIETh OCHOBHBIMU YMCTBEHHBIMH OIEPALUSIMU, COCTABJISIONIMMU TTOUCK PELICHUS
3aJa4u.

Conep:xkanue NporpaMMbl BHEYPOUHOII 1eITeJILHOCTH
7 kJacce

Beenenne. Brognoe 3anstue. Ilenu u 3amaun kypca. Texnuka 6e3omacHocT. Posib
IKCINEPUMEHTA B )KU3HM YeJI0BeKa.

Teopua: W3yuynTb OCHOBBI TEOPUM MOTPEIIHOCTEN. I[lOrpemIHOCTH TIPAMBIX U
KOCBEHHBIX M3MEPEHUM, MAKCUMAaJIbHAsl MOTPEMIHOCTh KOCBEHHBIX M3MEPEHUM, YUET
MOTPEUTHOCTENW U3MEPEHUI MpU MOCTpoeHun rpadukos. Ilpencrapienre pe3ynbTaToB
M3MEpPEeHUil B popMe TabsuLl U rpadUKoOB.

Ilpakmuxa: OCHOBBI TEOpPUU TMOTIPEIIHOCTEH NPUMEHATh NPU BHIIOJTHEHUU
OKCIEPUMEHTANIbHBIX ~ 3aJa4y, [PAKTUYECKUX  padoT. (¢  HCHOJb30BAHHEM
odopynoBanus «Touka pocray)

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCU.

[IpuBoauTh mpuUMEpbl OOBEKTOB U3Y4YEHHS (QU3UKU ((PU3UUECKUE SIBICHUS,
dusnueckoe Teno, BemecTBo, ¢uznueckoe mose). HabGmonaTe M aHamM3UpoOBaTh
busnueckue siBiaeHus (PUKCHPOBATH U3MEHEHUsI CBOMCTB OOBEKTOB, CPABHUBATH UX U
0000maTe). Il03HAKOMUTBCSI C OSKCHEPUMEHTAIBHBIM METOJIOM  HCCIICIOBAHUS
npuponabl. COopka npuOOPOB M KOHCTPYKIUU. lcnonb3oBaHUME W3MEPUTEIBHBIX
npuOOpoB. BrinmonHeHue n1a0OpaTOpPHBIX M NPAKTHYECKUX paboT. JluarHoctuka u
yCTPAHEHHE HEUCTpPaBHOCTENW MpHOOpOB. BricTpanBaHuWe TUMOTE3 HA OCHOBAHHUH
UMEIOIIUXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEpPHOE IBIKEHHE. ['paduueckoe mpencTaBieHUE
nBKeHus. Pemenue rpaduueckux 3amay, pacyeT MYTH W CPEIHEH CKOPOCTH
HepaBHOMEpHOTO ABMkeHus. [lonsTre nnepiuu u uneptHocTH. LleHTpoOekHas cuna.
[Ipumenenre AaHHBIX (GU3MUECKUX TMOHSATHH B JKM3HEACATEIHHOCTU YesioBeka. Cuiia
YOPYTOCTH, CUJIa TPCHUS.

Ilpaxmuxa: ViccnenoBanve 3aBUCMMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B
MpYy>KHHE, OT CTeTeHU Aedopmariiuy npyxuHsl. Onpeaenenue kodduimenTa TpeHus
Ha TpuOoMeTpe. (¢ ucnoJib3oBanueM odopynoBanus «Touka pocray) VccienoBanue
3aBUCUMOCTH CHJIBI TPEHUS OT CHUJIBI HOPMAJILHOTO JTaBJICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIIU
AHanmu3 Tabnuil, rpadukoB, cxeM. [louck oOBsicHeHHS HAOMIOAAEMBIM COOBITHSIM.
Onpenenenre CBOWCTB MPUOOPOB IO YEpPTEKaM U MOJETSIM. AHAIN3 BO3HUKAOIIUX

MpoOJIeMHBIX cuTyanmii. 300paxkath cucTeMy KOOpPAWHAT, BEIOMPATH TEJIO OTCUETA U
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CBA3BIBaTh €ro C CHCTEMOW KoopauHar. Mcmonap30Barh CUCTEMY KOOpPAMHAT IS
U3YYEHHUS] TPSIMOJIMHEHHOrOo ABMXKeHus Tena. COopka MpuOOpPOB M KOHCTPYKIIMIA.
Hcnonb3oBaHne U3MEPUTENBHBIX MpUOOpPOB. BreimomHeHue maboOpaToOpHBIX U
NPaKTUYECKUX padboT (¢ wucnmoab3oBaHueM obopynoBanusi «Touka pocray).
Jlnarnoctuka M ycTpaHEHHE HEHCIpPAaBHOCTEHW MpubopoB. BeicTpauBanue rumores Ha
OCHOBaHHMM UMeroIuXcs JaHHbIX. KoHCTpyrpoBanue U MoaenupoBaHue. BeinoiiHeHne
3a/IaHUi 0 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOJUKH SKCHEPUMEHTAIbHOM paboThl. Pabora B MalbIx
rpynmnax. AHaJIU3UPYIOT, BBHIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHHUE, JIEUCTBUSL.
[IpeacraBnenue pe3yabTaTOB MapHOM, TPYNIOBON JEATEIbHOCTH. YYacTUE B JUAJIOIE
B COOTBETCTBUU C IPABUIIAMH PEYEBOTO NOBEACHHUS.

I'mapocraTuka.

Teopusa: 3akon Apxumena, 3akoH Ilackans, THAPOCTATUYECKOE JaBJICHUE,
COOOUIAIOUINECS COCY/IbI, TUAPABINYECKHE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJKUBAIONIASA CUJIAa B PA3IMYHBIX CHUCTEMax; MPUOOPHI B
3ajayax (cooOIuarommecs COoCyJbl, THUAPABIMYECKHE MAIIUHBI, pblYard, OJIOKH).
DKCnepruMEHTAIbHbBIE 33]IaHUS:

l)usmepenue cuiibl Apxumena, 2)U3MEpeHHE MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pbyar, 3)u3MepeHue

paboThl CHUJIBI YIPYIOCTH MpPH NOJBEME TIpy3a C IOMOIIBIO TMOJBMKHOIO WU
HEMOJBI)KHOTO OJioka. (¢ ucnonb3oBaHMem o6opypoBaHua «TouKa pocTa»)
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

AHanmu3 Tabnuil, rpadukoB, cxeM. [louck oOBsicHeHHS HAOIIOAAEMBIM COOBITHSIM.
Coopka mnpubOOpPOB U KOHCTPYKIMW. Mcronb3oBaHue W3MEPUTETBHBIX MPUOOPOB.
BrinonHenne 1abopaToOpHBIX M MPAKTHYECKUX palbOT. J(MarHoCTHMKa W yCTpaHEHHE
HEUCHpaBHOCTEH NpuOOpoB. BeicTpamBaHuE T'MIIOTE3 HAa OCHOBAaHUM HMMEIOIIMXCS
naHHbIX. KoHcTpynpoBanue u monenupoBanue. PaboTta B Maibix rpynmnax.
AHanu3upyoT, BBIOMPAIOT W  OOOCHOBBIBAIOT CBOE  peIleHHe, JCHCTBUS.
[Ipencrasienue pe3yJbTaTOB MapHOM, TPYNIOBOM JesaTenbHOCTH. l[loaroroBka
COOOUICHUI U JOKIa/I0B. YUacTHe B AUAIOre B COOTBETCTBUU C MPABUIIAMU PEUEBOIO
OBEACHUS.

Craruka.

Teopusa: bnok. Peruar. PaBHOBecHe TBepIBIX TEl. YCIOBUA pPaBHOBECHS. MOMEHT
cuwibl. [IpaBuno MomentoB. LleHTp Tskectu. HcciemoBanue — pa3iiduHbIX
MexaHudeckux cucreM. KomOMHMpOBaHHBIE 3a7a4l, UCTIONb3Ysl YCIOBUSI PAaBHOBECHSL.
IIpaxkmuxka: VI3rotoenenue padoTaroieil CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIIU
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Ananmu3 Ttabmuu, rpaduxos, cxeM. [louck oObsicHeHHS HaAOIIOZAEMBIM COOBITHSIM.
Omnpenenenue CBOMCTB MPUOOPOB MO YepTekaM U MOJEIAM. AHaIU3 BO3HUKAIOLIUX
npobsieMHbIX cuTyanuil. Ha0aronars neiicTBie NpoCcThIX MEXAaHU3MOB.
[To3HakOMUTBCS ¢ PU3MUECKON MOJETBIO «a0COIIOTHO TBEPAOE Tesio». Pemare 3anaun
Ha TpUMEHEHHE YyclnoBuUs(NpaBuia) paBHOBecHs pblyara. I[IpuMeHsATH ycioBue
(mpaBuiI0) paBHOBECHS pbluara AJisl OObSICHEHUS JEHUCTBUS Pa3IMUHBIX HHCTPYMEHTOB,
UCIOJb3yEMBIX B TeXHMKE U B OblTy. COOpka mnpuOOpPOB U KOHCTPYKIIMH.
Hcnonp3oBaHne M3MEPUTETBHBIX MNPUOOPOB. BeimonaHeHne m1a0OpaTOPHBIX H
MPaKTUUECKHUX paboT. JlnarnocTuka u

yCTpaHEHHE HeHcIpaBHOCTEH NpuOOpoB. BricTpanBaHue rumore3 Ha OCHOBAaHUU
UMeIIMXcs JaHHbIX. KoHCTpyrnpoBaHue u MoienupoBaHue. BeinoaHenue 3ajaHuii mo
YCOBEPILIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB OMNBITOB. Pa3paboTka
U MPOBEPKa METOAUKH SKCIIEPUMEHTAILHON pabOTHI.

PaboTa B manbIx rpynnax. AHaIU3UPYIOT, BBIOUPAIOT 1 00OCHOBBIBAIOT CBOE PEILICHHUE,
nevictBus.  IlpencraBieHne  pe3ysbTaTOB  NApHOM, TIPYNIOBOM  JEATEIBHOCTH.
[ToaroroBka cooOmeHuil u aoknanoB. OCYIIECTBISIIOT CaMOOLIEHKY, B3aHMMOOLICHKY
NEATEIbHOCTH. Y4YacTHE B JUAJIOI€ B COOTBETCTBUM C IIPABWJIAMH PEYEBOTO
HOBEICHUS.

8 kiacc

TennoBble ABJICHUS.
TennoBoe pacmmpenne Ten. I[Iporecchl MiaBiaeHUs W OTBEPAECBAHUS, UCHAPEHUS U
KOHJIeHcaluu. Termtonepegavya. Biia)kxHOCTh BO3Ayxa Ha pPa3HbIX KOHTHMHEHTAX.
Hemoncmpayuu: 1. HabGmonenue tasHus apaa B Boje. 2. CKOpPOCTH HUCHapeHUs
pazuuHbIX xuaKocTe. 3. TemnoBble qBUraTenu Oymayuiero.

Jlabopamopuvie pabomsi (¢ McNoJib3oBaHueM o0opyaoBanusi «Touka pocray):
. W3MeHeHMsT [JWHBI Tella TPU HArpeBaHUM U OXJaxIeHuu. 2. OTiIuBKa
napaduHoBoOrO conmaruka. 3. HaGmonenue 3a maBiienueM jbaa 4. OT 4ero 3aBUCUT
CKOpPOCTh HcCHapeHus xuakoctu? 5. HaOmioneHue TemaonpoBOJIHOCTA BOJABI U
BO3/1yXa.
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU.
CamocrosTenbHO (OPMYIUPYIOT TIO3HABATENBHYIO 3a7a4y. YMEIT C TOMOIIBIO
BOIIPOCOB J00OBIBaTh HeAocTarolnyo uHdopmaruio. Mcnonb3oBanue u3MepuTEIbHBIX
mpuOOpoB. BrimonmHeHue mab0OpaTOpHBIX M MPAKTHYECKUX paboT. JluarHoctuka u
yCTpaHEHHWE HEHCIpaBHOCTEW MpuOOpoB. BricTpanBaHue THUIOTE3 HAa OCHOBAHUU
uMeronuxcs JaHHbIX. KoHCTpynpoBaHue u MoieIMpOBaHUE.
BrimonHenne 3amaHuii 1O yCOBEPIIEHCTBOBAHUIO TPHOOpOB. Pa3zpaboTka HOBBIX

BapUaHTOB OMNbITOB. PazpaboTka U mpoBepka METOJUKHU SKCIEPUMEHTATBHOU PaOOTHI.
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PaGora B Mampix rpymnmax. AHaJIM3UPYIOT, BbIOMpPAIOT W OOOCHOBBIBAIOT CBOE
peweHue, neiictBud. lIpeacraBnenre pe3ynbTaToOB MAPHOW, TPYHIOBOM JEATEIIBHOCTH.
VYyacTtre B 1MaJIore B COOTBETCTBUU C ITPABUJIAMH PEYEBOTO TOBEACHUS.
JIeKTpUYecKHe SABJICHUS.
Mukpomup. Moaenu atoma, cymectBoBasiire 10 Hadana XIX. Mctopust OTKpbITHS U
JENCTBUA raibBaHUYECKOro AeMeHTa. Mcropus co3ganus 351eKTpodhOpHON MAITUHBI.
OneiT BosibTa. DneKTpUYECKHil TOK B 3JIEKTPOJIATAX.

Jemoncmpayuu: (¢ HcmoJIb30BaHueM o6opynoBanns «Touka pocray)
1. Mogenu atromoB. 2. ['anbBaHHYECKHUE DJIEMEHTHI. 3. DIeKTpOoPOpHOI
MaiuHbl. 4. OnsiTel Bonbra u ['ansBanm.
Jlabopamopnvie pabomei: 1. Co3naHue TaIbBAHUYECKUX BJIEMEHTOB M3 MOJPYYHBIX
CPEACTB. 2. DNEKTPUUECKUN TOK B JKUIKOCTAX CO3JAHUS «30JI0TOTO KIIFOUUK.
Xapaxkmepucmuxa OCHOBHBIX BUJOB JI€ITEIbHOCTH:
VYopaBisioT CcBOEHl MO3HABATEIbHOW M Y4eOHOM JEATENbHOCTBIO TMOCPEICTBOM
ITOCTAHOBKM 1I€JE€H, IUNIAHUPOBAHUS, KOHTPOJIA, KOPPEKIIMHU CBOUX NEHMCTBUM U OLIEHKHU
YCHEMIHOCTA YyCcBOEHMsS. CpaBHMBAIOT CHOCOO M PE3yJlbTaT CBOUX JEHCTBUU C
o0pa3loM - JIUCTOM cOnpoBOXAEHUS. OOHApYKUBAIOT OTKIOHEHHs. OOmXyMBIBAIOT
IPUYMHBI OTKJIOHEHNH. OCYyIIECTBIAIOT CAMOKOHTPOJIb U
B3aUMOKOHTpPOJb.  Mchonp30BaHWEe  U3MEpPUTENBHBIX  NpUOOpPOB.  BeimosHeHue
7a00paTOPHBIX U NPAKTUYECKUX padoOT. /InarHocTMKa U yCTpaHEHHE HEUCIIPAaBHOCTEMN
npubopoB. BricTparBaHie runore3 Ha OCHOBaHUU UMEIOIINXCS TaHHBIX.
KoHcTpyrpoBaHue u MOieIMPOBaHUE.
DJIEKTPOMATHUTHBIC SIBJICHUSA.
MarnutHoe moje B BemectBe. MarHuTHas aHoManus. Mar"uTtHele  OypHu.

PaznoBunHOCTH AJIEKTPOU3MEPUTEIBHBIX MpUOOPOB. PaznoBunHOCTH
3JIEKTPOABUTATEIICH.
Jemoncmpayuu (¢ ucnojib3oBaHueM odoopyaoBaHusi «Touka pocray): 1.

HarnsmHocTe moBeneHNs BEMIECTB B MATHATHOM MoJe. 2. [Ipe3enTanum 0 MarHuTHOM
noire 3eMiM W O MarHuTHBIX Oypsx. 3. JleMoHcCTpamusi pa3sHOBUAHOCTEN
JIEKTPOU3MEPUTEIBHBIX npubopoB. 4. HarnsaaHocts Pa3sHOBUIHOCTEN
3JIEKTPOABUTATEIIEH.

Jlabopamopnvie pabomeir: 1. WccnepoBaHue pa3IUYHBIX 3JIEKTPOU3MEPUTENbHBIX
pruoOOPOB.

Xapaxkmepucmuka 0CHOBHbIX U008 OEAMENbHOCTU.

VYopaBisioT CcBOEH MO3HABAaTENbHOW M Y4eOHOM JEATENbHOCTHIO MOCPEICTBOM
[MOCTAHOBKU LEJIEH, TTIAHUPOBAHUSI, KOHTPOJIS, KOPPEKIIMU CBOUX JECUCTBUM U OLICHKH
yCHEemHOCTH YycBoeHus. CpaBHMBAIOT CHOCOO M pe3ysibTaT CBOUX JCHCTBUU C
o0pa3lioM - JIUCTOM cOnpoBOXKACHUS. OOHAPYKUBAIOT OTKIOHEHHS. OOmyMbIBAIOT
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INPUYMHBl  OTKJIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb.
OnrTuyeckue siBJICHHS.

HcTtouHnKn cBeTa: TEIUIOBBIE, JIFOMUHECLIEHTHBIE, MCKYCCTBEHHbIE. l3roroBneHue
KaMmeppl - OOCKypa U HCCIEIOBAaHUE HW300paKEHUS C TOMOINBIO MOJEIH.
MHorokpatHoe HU300pakeHHE TMpeaMeTa B HECKOJIbKMX IJIOCKUX  3epKaliax.
N3roToBuTh MEPUCKON U C €ro MOMOIIBI0 TpoBecTH HabmoneHus. lIpakTudeckoe
UCIIOJb30BAaHUE  BOTHYTBIX  3€pKaj. 3pUTEIbHBIE  WIUIO3UH, MOPOKIAEMBIC
nmpenomiieHueM cBeta. Mupaxu. Pa3BuTue BOJIOKOHHOW onTUKH. Mcmonp3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu (¢ ucnoab3oBaHueMm odGopyaoBanusi «Touka pocrta») 1.
Pa3nuunpie uctouHuku cBeta. 2. M300pakeHne mnpeameTa B HECKOJIBKUX IUIOCKHX
3epkanax. 3. M3oOpaxxeHne B BOTHYTHIX 3epkayax. 4. Mcnosnb3oBaHue BOJOKOHHOMU
ONTHUKHU. 5. YCTpONCTBO (poTOANMmapaToB, KHHOIPOEKTOPOB, KAJIEHIOCKOIIOB.
Jlabopamophvie pabomwi: 1. N3roroBieHne kKaMmepbl - OOCKypa M HCCIEIOBaHUE
M300pakeHHsI C MOMONIbIO0 MoenH. 2. [IpakTuueckoe NpUMeHEeHHE MIOCKUX 3epKal. 3.
[IpakTHueckoe HMCIOJB30BaHUE BOTHYTHIX 3€pkain. 4. M3roroBieHue Iepuckona H
HaOJIIOJIEHUS C TOMOIIBIO MOJIEIIH.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCU.

VYrpaBiasioT CcBoed TMO3HABATEIbHOM M Y4YeOHOM JIeATEeTbHOCTBIO MOCPEICTBOM
ITOCTAHOBKM 1I€JIE€H, IUNIAHUPOBAHUS, KOHTPOJIA, KOPPEKIIMU CBOMX NEHMCTBUM U OLIEHKHU
YCHEIIHOCTA YCBOCHHMs. Bblaenstor u  (GOopMyJupYyIOT [O3HABATENbHYIO IIEJIb.
Bblaensitor  KOJIMYECTBEHHBIE XapaKTEPUCTHKKM OOBEKTOB, 3aJlaHHBIE CJIOBaMH.
[IpyHMMaOT NO3HABaTENbHYIO LEJAb M COXPAHSIOT €€ IMPU BHIIOJHEHUH Y4YEOHBIX
nenctBuid. OCO3HAIOT CBOM JeHCTBUA. IMEIOT HAaBBIKM KOHCTPYKTUBHOTO OOIICHUS B
MaJbIX rpynmnax.

YeJsi0BeKk 1 npupoaa

ABTOMaTHKa B Hamel xu3Hu. [Ipumepsl HCHOb30BaHUSI ABTOMAaTUYECKUX YCTPOMCTB
B Hayke, Ha mpous3BojacTBe UM B ObiTy. CpencrBa cBs3u. Pagno u TteneBuaeHue.
AJnbTEepHaTUBHBIE HMCTOYHUKH OJHEpruu. Bunel snektpoctanuuil. HeobxoaumocTb
SKOHOMHUHU TMPUPOJHBIX PECYpCOB M HCIOJIb30BAaHUS, HOBBIX JKOJOTMYHBIX U
Oe3omacHbIX TexHoJorui. Hayka u 6e30macHOCTb JIrO/IeH.

Lemoncmpayuu: 1. poromaTepralibl U ClaiiIpl 0 TEME.

Jlabopamophnvie pabomwr: 1. W3yueHue NEWUCTBHIA CPEICTB CBSI3H, paauo M
TEIEBUIACHUS.

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU.

CamocrosTenbHO (HOPMYTUPYIOT TTO3HABATEIBHYIO 3a/a4dy. YMEIT (WM Pa3BUBAIOT)
CIIOCOOHOCTH C MIOMOIIBIO BOITPOCOB JOOBIBATH HEJOCTAIOIYI0O HHPOPMALIHIO.
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Kunemaruka
CriocoOpl onMcaHusi MexaHndeckoro ABumxkeHus. Cucrema orcuera. lIpsamonuneirinoe
nBuxeHue. [IpsmonuHeiiHoe paBHOMEpPHOE IBUYKEHUE 110 M1ockocTu. [lepemenienue u
CKOPOCTb IPU PABHOMEPHOM NPSIMOJMHEWHOM JIBHDKEHHMM IO  IJTIOCKOCTH.
OtHocuTenbHOCTh JBHKEHHs. CrokeHue MBWKEeHHH. [IpuHIMI HE3aBUCUMOCTH
nBukeHn. KpuBonuHeiiHoe nBuxkeHue. J[BrykeHue Tena, OpOLIEHHOro MOJ YIJIOM K
rOpU30HTY. PaBHOMEpPHOE ABM)KEHUE MO OKPYKHOCTH. YTJOBas CKOpocTb. Ilepuon u
yactoTa BpamieHus. CKOpoCTb M YCKOPEHHME IpU PABHOMEPHOM JIBUKEHUM IIO
OKPYXHOCTH.
Jlabopamopuvie pabomul (¢ NcNOAb30BaHHEM 000py10oBaHus «Touka pocray):
N3ydenue qBMKEHHUsI CBOOOTHO MAJAIOIIETOo Tea.
N3yuyenune ABMKEHUS IO OKPY>KHOCTH.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
OmnpeneneHrne CKOPOCTH PAaBHOMEPHOIO ABMKEHUS NPHU HCIIOJIb30BAHWU TpPEHAXKEpa
«0eroBast TOpOKKay.
Hcropruueckass pEeKOHCTPYKIUS ONBITOB [‘amunes Mo ONpeAeseHHI0 YCKOPEHHS
cBOOOTHOTO IMaJeHUS TEII.
[TpuHuuIBEl paboTHl IPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEW U YCKOPEHHIA.
[Ipumenenne cBOOOAHOTO NaACHUSA [l U3MEPEHUS PEaKIIMU YeJIOBEKa.
Pacuer TpaekTopun nBukeHUs nepcoHaxken pacckas3os P.Pacma.
Xapakmepucmuxa OCHOBHBIX 8U008 OeamenbHOCmU: YTEHUE U OOCYXIEHUE TEeKCTa
CTaTell MHTEpPHET-CAaUTOB, OOCYXIEHHE MOKIAJOB W NpPE3EHTAlUH, COCTaBIEHUE H
penieHue 3aaa4, oocyxaeHue crnocodos pemienus (moaroroska k OI'D o ¢usuke).
JAnnamuka
Nuepumanbabie cucteMbl orcyera. Cuna. 3axkoHbl HeroToHa. [[BMkeHHMeE Tena mon
NEHUCTBUEM HECKOJbKUX CHJI. JIBMKEHUE CHUCTEMbl CBs3aHHBIX Teiu. JluHamuka
PAaBHOMEPHOI'O JBHKEHHs MAaTE€pUAIbHOM TOYKHM MO OKpYKHOCTH. Kitaccel cuil. 3akoH
BCEMHPHOTO TATOTeHUs. JIBrkeHue tuiaHeT. ICKyCCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropus pa3zButus npencraBieHuid o Beenennoil. Ctpoenne n
aBoOLMs BeenenHou.
Jlabopamopuwvie pabomul (¢ ucnoab30BaHueM 00opynoBaHus «Touka pocray):
H3mepenre macchbl Tella € HMCHOJb30BAHUEM BEKTOPHOTO PA3JIOKEHHUS CHIIBI.
N3yyenne KUHEMAaTHUKW W JAWHAMUKH PABHOYCKOPEHHOI'O JBWKEHHUsA (Ha mIpUMepe
MamuHbel ATBya). Y 3yueHue TpeHus CKOJIbKEHHUS.
IIpumeprvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
Hcropuueckass pekoHCTpyKUHs onbIToB KymoHa 1 AMOHTOHa IO OIPEAEIICHUIO

BCIIMYMHBI CUJIBI TPCHHUA CKOJIbKCHUA. HepBBIe HCKYCCTBCHHBIC CITYTHHUKH 3emmu. Kak
10
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OTJIMYAIOTCA MEXaHMYECKHE IMPOIECChl Ha 3emMiie OT MEXAHUYECKHUX IPOILIECCOB B
kocmoce? Tena ConHeuHo cuctembl. OTKPBITUSL HA KOHUKKE TIEpa.
Xapaxmepucmuka OCHOBHBIX U008 OesamelbHOCmuU. YTEHHE W OOCYXKICHHE TEeKCTa
CTaTed WMHTEPHET-CAUTOB, OOCYXKJICHHE JIOKJIaJIOB W MPE3CHTAI[UM, COCTaBJIEHUE U
penieHue 3aaa4, o0cyxaeHue crnocoooB pemieHus (moaroroska k OI'D no dusuke).
NmnyJbce. 3akoH cOXpaHeHHUs UMITYJIbCa
Nmnynsc. M3meHeHume wummyiabca MaTepHalbHOM Touku. CucrtemMa Tenl. 3akoH
COXpPaHEHUS UMITYJIbCA.
IIpumepHvie memovl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
PeaktuBHOE nBmxkeHue B mnpupone. PaccnemoBanue JTII ¢ momomipro 3akoHa
COXpPaHEHUS UMITYJIbCA.
Xapakmepucmuxa OCHOBHBIX 8UO08 OesmeNbHOCMU. YTEHUE U OOCYXKJIEHHE TEKCTa
CTaTell MHTEpPHET-CAalTOB, OOCYXICHHE MOKJIAJO0B W MpE3eHTAIMi, COCTaBJICHUE U
penieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D no dusuke).
Craruka
PaBHoBecue Tena. MoOMEHT cuiibl. YCIIOBHS paBHOBecHsl TBepaoro tena. [Ipocteie
MEXaHU3MBI.
Jlabopamopuvie pabomul (¢ NCcNOAb30BaHHEM 000pyaoBaHus «Touka pocray):
OmnpeneneHre NEHTPOB MacC pa3IMYHbIX TeA (TpU crocoda).
IIpumepHvle memovl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
[IpumeHeHne MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3€MJISIHKH 10 HeOOckpeOa.
Hccnenoanne KOHCTPYKLIHUH BEJIOCUTIEAA.
Xapakmepucmuxa OCHOBHBIX 8UO08 OesAmeNbHOCMU. YTEHUE U OOCYXKJIEHHE TEeKCTa
cTaTei WHTEPHET-CAUTOB, OOCYXXJICHHE JIOKJIaJIOB W IIPE3CHTAIIMH, COCTAaBJICHUE M
penieHue 3aaa4, 00cyxaeHue crnocodoB pemieHus (moaroroska k OI'D no dusuke).
Mexanuyeckue KoJeOaHUsI U BOJTHBI
Mexannueckue kosnebanusi. IIpeoOpazoBaHue HSHEpPruM MNpPU  MEXAHUUECKUX
kosiebanusx. MareMaTuyeckuil ¥ mpyKUHHBIN MasTHUKU. CBOOOIHBIE, 3aTyXalOIINe U
BBIHYKJIEHHBbIE KoJieOaHusi. Pezonanc. Mexanudeckue BOJIHBI. [[MHA W CKOPOCTH
BOJIHBI. 3BYK.
Jlabopamopuvie pabomul (¢ NCcNOJAb30BaHHEM 000py10oBaHus «Touka pocray):
N3ydenue konebaHu HUTSTHOTO MasiITHUKA.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
CtpyHHBIE MY3BIKQJIbHBIE WHCTPYMEHTHI. KojebarenbHble CUCTEMBI B TPHUPOAEC H
TEXHUKE.
Xapakmepucmuxa OCHOBHBIX 8UO08 OesmeNbHOCmU. YTEHUE M OOCYXKIIEHHE TEKCTa
CTaTell MHTEpPHET-CAaUTOB, OOCYXICHUE MOKIAJ0B W TPE3EHTAIMH, COCTaBICHUE H
perieHue 3aaa4, 00cyxaeHue crnocoooB pemeHus (moaroroska k OI'D no dusuke).

11
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DJIeKTPOMATHUTHBIE KOJI€OAHNS M BOJHBI
[lepemennbiit anexkTpudyeckuii Tok. KonebGaTenbHblii KOHTYp. BbIHYyXIeHHbIE U
cBoOogHbie OM Kkonebanus. DM BOJMHBI U WX CBOWCTBa. [lpumepHvie membl
NPOEKMHbBIX U UCCAe008AMENbCKUX PAOOM.:
[IpyHIMOBl paguoCBA3UM M TeleBUACHUA. Biusaue OM u3nydeHUil Ha KUBbBIC
opranu3mbl. HM3roTtoBjieHWE YCTAaHOBKH JI JEMOHCTpaldd OnbITOB 1o OMMU.
OnektpoMarauTHoe u3nydeHue CBY-neuun. Mctopuueckass peKOHCTPYKIUS OIBITOB
Awmrepa.
Xapaxmepucmuxa OCHOBHBIX 8U008 OesamelbHOCMU. YTEHHE W O0CYXJCHUE TEKCTa
cTaTei WHTEPHET-CAUTOB, OOCYXXJICHHE JIOKJIQJIOB W IPE3CHTAIMi, COCTaBJIEHHUE U
pelieHue 3aaa4, o0cykKaeHue crnoco6oB pemenus (moaroroska k OI'D mo ¢usuke).
Onruka
Hctounuku cBeta. JleiicTBus cBeTa. 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA.
3akoH oTpakeHus cBeta. [locTpoeHne n300pakeHH B IIJIOCKOM 3epKajie.
3aKOH IPEIOMJICHHUS CBETa Ha IUIOCKOM IpaHUIIE JBYX OJHOPOJHBIX MPO3PAYHBIX CPE.
[Ipenomiienue cBeta B mpusme. [lucnepcus cBeTa. SIBIEHHE MOJIHOTO BHYTPEHHETO
otpaxxkeHus. Jluuspl. Towkue nuH3BL IlocTpoeHue wH300pakKeHHM, CO3qaBaeMbIX
TOHKUMHU JuH3aMu. ['11a3 u 3penue. OnTudeckue npudophI.

Jlabopamopuvie pabomul (¢ NCcNOAb30BaHHEM 000py10oBaHus «Touka pocray):
DKCcrnepuMEHTaIbHAs MIPOBEPKA 3aKOHA OTpaXKeHUs cBeTa. M3mepeHue
MoKa3aTess MPeJIOMJIICHUS BOIBI.
N3mepenne GoKyCHOTO pacCTOSHUSI COOUPAIOIICH JIMH3HI.
lIpumepnvle memvl npOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM:
HcTopus uccieqoBanusi CBETOBBIX SIBIICHUM.
Hctopuueckast peKOHCTpYyKIMS Teyeckomna [ anues.
N3rorosnenune kanenaockona.
Xapaxmepucmuxa OCHOBHBIX 6U008 OesmelbHOCMU: UYTCHHE W OOCYXJICHHE TEKCTa
cTaTed WHTEPHET-CAUTOB, OOCYXXJICHHE JIOKJIAJIOB W IIPE3CHTAIIMH, COCTAaBJICHUE M
pelieHue 3aaa4, oocyxaeHue crnocodos pemieHus (moaroroska k OI'D o ¢usuke).
du3uKa aToMa U AaTOMHOI'0 SApa
Crpoenue aroma. [lornomenue u ucmyckanve cBera aroMaMu. ONTHYECKUE CIIEKTPBI.
Omneitel  Pesepdopna. Ilnanerapnas mogens aroma. CTpoeHHEe aTOMHOIO sjpa.
3apsiI0BOE€ U MACCOBOE ymcia. SnepHble CUiibl. DHEPrUs CBSI3M aTOMHBIX SIJI€p. 3aKOH
paauoakTUBHOTO pacnana. Anbda- u Oera-pacnanbl. [IpaBuna cmemienus. SAnepHbie
peakuuu. Jlenenue u cuntes saep. AnepHas snepreruka. Microunuku sueprun ColiHia
1 3Be31. Peructpanus saepHbeIX u3inydeHud. BausgHue paguoakTUBHBIX U3JIy4YEHUNU HA
JKUBBIC OPTaHU3MBI. Jl03uMeTpHsi. IKOJOTHUECKHE MPOOJIEMBI SIepPHOM SHEPIreTHKH.
lIpumepnvle memvl npOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM:

Hcropus nzydyenus aroma.
12
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Nzmepenue KIIJI conneunoit 6arapen.

HeBuaumele n3inydeHus B CIEKTPE HArPETHIX TEIL.

Xapakmepucmuxa OCHOBHBIX 8UO08 OesmeNbHOCMU. YTEHUE U OOCYXKIIEHHE TEKCTa

cTaTell MHTEpPHET-CAalTOB, OOCYX JACHHE MOKJIAJ0B W MpEe3eHTAIMi, COCTaBICHUE U

pelieHue 3agad, oOCyXkAeHHe crnocoOoB pemieHus (moarotoBka k OI'D mo dusmke).

®opmMbl OpraHu3anuu 00pa3oBaTebLHOIO Npouecca:

- TpyNIoBasi; -

WHJVBHyaJIbHAS; -

(dpoHTaNbHAS.

Beayumme TexHoJI0THA:

Hcnonb3yloTcss 3J€MEHThl  CIEAYIOIIUX TEXHOJOTUMH: MPOEKTHas, HpOOJIEMHOrO

oOydeHusi, UH(OPMAIMOHHO-KOMMYHUKAI[MOHHASl,  KPUTUYECKOTO  MBILIUICHHS,

po0JIEMHOro Auanora, urpopas. OCHOBHbIE MeTOAbI Pa00THI HA yPOKe:

Benymmmu  metomamu  0oOy4eHHMsS  SIBJISIOTCS:  YAaCTUYHO-TIOMCKOBOM,  METOJI

MAaTeMaTUYECKOTO MOJICIIMPOBAHNS, aKCHOMATUYECKAN METO/I.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SBJISETCS JONOJHUTEIbHBIM, TO OTMETKAa B Oajulax HE CTaBUTCS.

VYyammiicst yauTcsi OLeHUBaTh ce0d U APYTHX CaM, YTO MO3BOJIIET Pa3BUBATh YMEHHUS

caMOaHaJIh3a U CIIOCOOCTBYET PAa3BUTHIO CAMOCTOSITEIBHOCTH, KAK CBOMCTBY JINYHOCTH

ydamerocs. BpIsBIIeHHE TNPOMEKYTOUYHBIX W KOHEUYHBIX pE3YyJIbTATOB YYalUXCS

IPOUCXOAMT Yepe3 MPaKTUUECKYIO NEATEIbHOCTh; 3aUETHbBIE pAOOTHI:

* TeMaTH4YecKas nmoAOOpKa 3a7a4 pa3jIM4yHOIO YPOBHS CIOKHOCTH C MPEICTaBICHUEM
pa3sHBIX METOAOB pEUICHUS B BUIEC TEKCTOBOIO [OKYMEHTAa, IPe3eHTALMH,
(GJpIaHUMAIINH, BUAEOPOJINKA WK WED - cTpaHuibl (caiiTa)

* BBICTaBKa IIPOEKTOB, ITPE3CHTALINN;

* IEMOHCTpAIIUs SKCIIEPUMEHTA, KAYECTBEHHOM 3a/1ayi ¢ KAYECTBEHHBIM (YCTHBIM HJIU
B BHJIE€ IPUJIOKEHHUS, B TOM YHCIIE, TPE3ECHTALNEH ) OMMCAHUEM IIpOLiecca Ha 3aHSATHUH,
(ecTuBaNE IKCIEPUMEHTOB; (PU3UUECKUE OJTMMITAA]IBI.

13



14

TOUYKA \!pocm



KanengapHo- TOUKA !' POCTA

TeMaTquCKOGHH&HHpOBaHHe7

RJaccC
Ne Jata Tema ypoka Hcnoan3oBanue puMeya
n/n | IpPOBENCHUS 00opy10BaHMSA LIEHTPA HUC
Ilinan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. Benenue (14)
BBoanoe 3anstue. Llenu u 3agaun kypca.| KomnesrotepHoe
1 TexHuKa 0€301aCHOCTH. obopymoBanue
2. Poib 3KkCIepMMEHTA B KM3HHU Yes1oBeka (34)
Cucrema  enuHMI, TIOHSATHE O KommnbrotepHoe
2 IIPSAMBIX U KOCBEHHBIX U3MEPEHUAX o0opynoBaHue
OuU3nYeCcKil SKCIIEPUMEHT. O6opynoBanue st
Bupl pu3ndeckoro sKCrepuMenTa. JIeMOHCTpaIui
[TorpemnocTs u3mepenus. Buabt
IorpemHocTe nsmepenus. Pacuér
3 MOTPEIIHOCTHA U3MEPEHUSL.
JlaboparopHnas paboTa O6opynoBanue  amus
«3mepenne o0bema TBEpI0ro 1abopaTopHBIX paboT U
tena». [IpaBuna odhopmuenus YUEHUYECKUX OMBITOB
4 nabopaTopHOil paboThI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEPAaBHOMEPHOE O6opynoBanue  1Ist
JIBUKEHUSI. 1ab0paToOpHBIX paboOT U
6 I'paduueckoe mpencraBieHue YUEHHYECKUX  OIBITOB
JIBUKEHUSI. (Ha 0a3e KOMIUIEKTOB
Pemenue rpaguyeckux 3anad, g OI'D)
pacyer myTH U CpeHeH CKOpOoCTH
7 HEPaBHOMEPHOT'O JIBUKEHHUS.
8 [ToHsATHE MHEPLIUU ¥ UHEPTHOCTH.
IlenTpobexHas cuia..
9 Cuna ynpyroctu, cuia TpeHus O6opynoBanue  1ist
nabopaTOpHBIX PaboT n
Jaboparopnas pabora YUYEHHUYECKUX  OIBITOB
«HccnenoBanue 3aBUCUMOCTH
. (Ha 0a3e KOMIUIEKTOB
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B 15 OI)
NpYXHHE, OT CTENEeHU AedopMaIiu
10 HPYKUHBD.
JlaGopaTtopHnast pabota
«Ornpenenenue koddduirenrta
11 TPEHUS Ha TPHOOMETpEY.
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TOUYKA \!pocm

JlaboparopHnas paboTa
«UccnenoBanue 3aBUCUMOCTHU
CHUJIBI TpeHI/ISI OT CUJIBI

O6opynoBanue s
1abopaToOpHBIX padoT H
YUCHHUUYCCKHX OIBITOB

12 HOPMAJIBHOTO JIABJICHUS.
4. I'mapocratuka (124)

13 [TnotHOCTh. 3amava uaps ['epona OGopynoBanue st
Perienue 3a7a4 NOBBIICHHOM JIEMOHCTPAITHA
CJIO)HOCTH Ha pacyeT IUIOTHOCTH

14 BEIIIECTBA.

15 Pemrenue 3amad MoBbIICHHOM O6opymoBanue s
CJIOKHOCTH JIEMOHCTpAIUi

16 JlaBneHue *KUAKOCTH U raza. 3aKoH
[Tackansa

17 CooOmarommecs COCY/Ibl.

18 JlaGopartopnas pabota O6opynoBanue  ais
«M3rortosnenue moaenu GpoHTaHa» 1a0OpaTOpPHBIX PabOT U

19 JlaboparopHuas paboTa YICHHYCCKUX  OIBITOB
«M3rorosnenne Moaenu GOHTaHA» (Ha 0ase KOMIUICKTOB
3akon  Illackams.  Jlasmenme s (11 OO
KUJKOCTSX U ra3ax.
['unpaBnuyecKkue MamuHBbI.

20 CooOmaroruecs COCy/Ibl.

21 BrrtankuBaromias cuina. 3akoH O6opynoBanue ajst
Apxumena. JEMOHCTPALMI
JlaboparopHas paboTa O6opynoBanue s
«BplIsicHeHWE yCIIOBHSI ITAaBAHUS 1abopaToOpHBIX padOT U

22 TEI». YYEHUUECKHUX OIBITOB

23 bnok 3agau Ha 3akoH [lackans, 3akoH ObopynoBanue s
Apxumena. JEMOHCTPALMI

24 bnoxk 3ama4d Ha 3akoH Ilackans, 3aKoH
Apxumena.

5. Craruka (104)
25 bnox. Peruar. O6opyoBaHue s
JACMOHCTpaInuu

26 PaBHOBecue TBepabix Ten. MoMeHT
cuibl. I TpaBriio MOMEHTOB.

27 Lentp TSKSCTH. Uccnenosanue | O6opynoBanue s
pa3IUYHBIX MEXaHUYECKUX CUCTEM JIeMOHCTpAIHH

28 KoMOuHMpoOBaHHBIE 3aJ1a4u,
UCIIOJIB3YS YCIIOBHSI pABHOBECHSI.

29 Komb6unupoBanHsbie 3aJauu,

HCIIOJIB3Ys YCIIOBUS PABHOBCCHUA
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TOUYKA \!pocm

KanennapHo-

JlaGoparopHas pabota Ob6opynoBanue I
«M3roTtoBiienne padoraromeit 1abopaToOpHBIX paboT H
cucteMsl 6510k0B». Odopmienue VUCHUYECKUX  OIBITOB

30 paboTHI. (Ha 0a3e KOMIUICKTOB
Pabora Hax npoekToM «Biokm. st OI'D
JlaGopaTtopHnas pabota
«HM3roroBrnenue padoTaroIIeH

31 CUCTEMBI OJIOKOBY.
JlaboparopHnas pabota O6opynoBanue  Jyis
«M3roroBiieHne padoraromei 1abopaToOpHBIX paboT H

32 CHCTEMBI OJIOKOBY. YUEHHUYECKUX OIBITOB
Odopmnenue paboThl. KommbrorepHoe

33 obopyoBaHue

34 3anmTa nNpoeKTOB.

TeMaTH4ecKoe IVIAHUPOBaHue §
KJacce
Ne Hara Tema ypoka Hcnoan3oBanue npume
n/n | MpOBeACHUs 000pyI0BaHMS IEHTPA | YaHUE
ILnan | dakr €CTeCTBEHHOHAYYHOM U

TeXHOJIOTH4eCKOM
HAINIPABJIEHHOCTEHl

«Touka pocra»

1. Beeaenue (14)

Beognoe 3anstue. llenm wm 3amaun] KommnberorepHoe

1 Kypca. TexHuka 6€30MacHOCTH. obopynoBaHue
2. TenioBble siBaenus (12 v)
Pa3HooOpasue TemioBbIX SBICHUM. Kommnsroreproe
2 TennoBoe pacimmpeHue Ted. obopynoBaHue
JlaGoparopHas paboTa Ob6opynoBanue i
«VI3MeHeHus JUIMHBI Tesla pU na0opaTOpHBIX paboT U
3 HarpeBaHUU M OXJIaKICHUN. YUEHHUYECKUX OIBITOB
Tennonepenaua Habmronenue O6opynoBanue ajst
TETUTOTIPOBOIHOCTH BOJIBI U JIEMOHCTpaIi
4 BO3/IyXa.
JlaGopaTtopHnast pabota O6GopynoBanue  ais
«M3mepeHnne ynenpHOU 71abopaToOpHBIX paboT U
TETUTOEMKOCTH Pa3InIHBIX YUEHUYECKUX  OIBITOB
5 BEIIIECTBY. (Ha 0a3e KOMIJIEKTOB
[InaBnenwe W  OTBEp/AECBaHUE. st OI'D
JlaGopatopHas pabora
«Ot1nuBKa napauHOBOTO
6 COJIJITaTHUKAY
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TOUYKA \!pocm

JlaGoparopHas paboTa
«HaOmo1eHne 3a M1aBIEHUEM JIBIA»

O6opynoBanne  is
1abopaToOpHBIX padoT H

7 YYEHUUECKUX OIBITOB
Pemenue onuMnuagHbIx 3a/1a4 Ha ObopynoBanue s
8 ypaBHEHHUE TEIUIOBOro OanaHca JIEMOHCTpAIHi
Pemienne onuMIuaaHbIX 33134 HA Oo6opynoBanue amst
9 pacyéT TEIIOBBIX MPOIECCOB JIEMOHCTpAIIHA
10 Jlaboparopus kpuctaiorpadum.
Hcnapenue u KOHIEHCaIHs. ObopynoBanue s
11 JIEMOHCTpAITHi
CocraB aTmMocdepsbl, HabII0AeHNE Oo6opynoBanue ams
nepexoa HeHACHIIEHHBIX MTapOB JIEMOHCTpAIIHA
B HACBIIIICHHBIE.
12
BnaxxHocts  Bo3myxa Ha ObopynoBanue s
13 pa3HbIX KOHTHHEHTaxX JIEMOHCTpAIHi
3. DuekTpUYecKkue aABjeHus (84)
Muxkpomup. Mozenu atoma, O6opynoBanue st
14 cyiecTBoBaBIue 0 Hayana XIX JEMOHCTPAIIHI
Hcropus oTKpsITHA U JEUCTBUSA Kommnsroreproe
15 rajbBaHUYECKOr0 JIEMEHTA obopyoBaHue
Wcropust co3panus 31eKTpodOopHOiA
16 MaIIuHbI
Oneitel Bonpra. Dnekrpudeckuit Tok | KoMmmnerorepHoe
17 B AJIEKTPOJIUTAX. obopynoBanue
Perenne onuMnuaaHeIx 3a/1a4 Ha ObopynoBanue s
18 3aKOHBI TTOCTOSTHHOTO TOKa JIEMOHCTpAIIHHA
Habmonenue 3aBucumoctu ObopynoBaHue s
COIPOTHBIICHUS TPOBOJHHUKA OT JIEMOHCTpAIIHHA
19 TEMIEPATYPHI.
JlaboparopHas pabota «Onpenenenue| OO6opygoBaHue IS
CTOUMOCTH M3PACX0JOBAaHHON 1abopaTopHBIX PadOT U
AIIEKTPOIHEPTHHU 110 MOITHOCTH VUEHUYECKUX  OMBITOB
NOTPEOUTENS U 110 CUETUUKY) (Ha 0a3e KOMIUIEKTOB
20 s OI'D
Pemrenune onmuMnuanHeIx 3a1a4 Ha ObopynoBanue aist
21 TEIJIOBOE ICUCTBUE TOKA JIEMOHCTPALII
4. DyeKTpOMarHuTHble siBjeHus (34)
DNIeKTPOMAarHUTHBIC SBJICHHUS. Oo6opynoBanue st
22 DNEeKTPOM3MEPUTEbHBIC TPUOOPBI. | IEMOHCTPAIHMH
MaruutHasg anoManusa. MarauTHele O6opynoBanwue st
23 Oypwu JIEMOHCTpAIIHHA
Pa3HOBUAHOCTH AEKTPOABUTATEIIEH.
24
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TOUYKA \!pocm

5. OnTnueckue siBjaeHus (74)

25

HcTouHukm cBeTa: TEIJIOBEIC,

ObopynoBanue is

JIOMUHECIICHTHBIE JIEMOHCTpALHii
DKCrepuMEeHT HaOJII0ICHHE.
MHorokpatHoe u3o0pakeHue
npeaMeTa B HECKOJIbKUX TIOCKUX
26 3epKaJax.
M3roTOBUTH IEPHUCKOII U C €T0 ObopynoBanue s
27 MOMOIIHIO TIPOBECTH HAOTIOACHUS JIEMOHCTpAINi
[IpakTudeckoe ucnoibs3oBanue OO0pyIOBaHHE IS
28 BOTHYTBIX 3€pKaj JIEMOHCTpAINi
3puTenbHbIE WILTIO3UH, ObopynoBanue s
IIOPOKIaEMBIE IPEIIOMICHHEM CBETA. |  JIEMOHCTpPAIUM
29 Mupaxu.
30 Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnonp3oBaHne 3aKOHOB CBETa B
31 TEXHUKE
6. YesioBek 1 npupoaa (44)
32 ABTOMAaTHKA B HallleH )KU3HH . KommerorepHoe
33 Paauo u TeneBuneHne obopynoBaHue
ATnbTepHATUBHBIE HCTOUHUKH
34 sHepruu. Buasl anekTpocTanuuii
Hayka CEeroasi. Hayka 151
35 0€30IaCHOCTb JIIOJICH.
TEMATUICCKOC IIVITAHHPOBAHHUE 9
KRJIacc
Jara Tema ypoka Hcnoabs3oBanue pume
No MIPOBEICHUS 000pyA0BaHMS LEHTPA | YaHWE
/o | Ilnan | dakr €CTEeCTBEHHOHAYYHOM 1
TEXHOJI0TN4eCKOM
HAINPABJIECHHOCTEH
«Touka pocra»
1. Beegenue (14)
BBognoe 3amstue. Llenmu u 3amaun| KommbroTepHoe
1 Kypca. TexHuka 6€30MacHOCTH. obopynoBanue
2. Kunemartuka (7 4)
CrniocoOs1 onucanusi Mexanudeckoro | OGopynoBaHue IS
2 JIBUKCHHUS JIEMOHCTpAIIHA
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[IpssMonMHENHOE paBHOMEPHOE

ObopynoBanue s

JBIKEHHUE 110 TuIockocTu? CMOTpS U3 | IEMOHCTpaui

3 KaKOW TOYKH HaOJII01aTh
OTHOCUTENBHOCTh nerxenus| O0opynoBanue ams

4 CnosxeHue IBUKECHUH. JIEMOHCTpAIui
Jlabopamophvie pabombyi: Ob6opynoBanue I
«3yueHune NBWKEHUS CBOOOHO 1abopaToOpHBIX paboT H
najaromero Ttena», «zydenue YUEHUYECKUX OTBITOB

5 JBUKCHHUSI TeJIa TI0 OKPY>KHOCTH
Kak u xyna mosjerena BUIIHEBAS ObopynoBanue s
kKocTouka? Pacder TpaekTopuun JIEMOHCTpAIIHA
JBUKEHHS TEJ U IEPCOHAKEH

6 pacckasoB P.Pacns o Mionxay3eHe
HcTopuueckast peKOHCTPYKIUS ObopynoBanue s
omnbITOB ["anumnes mo onpeaenecHUI0 JIEMOHCTpAIHi

7 ycKopeHus g.
Omnpenenenyue CKOpoCcTH O6opynoBanue ams
PaBHOMEPHOTO JIBHKECHUS TIPH JIEMOHCTpAIIHA
UCIIOJIb30BaHUU TPEHAXKEpa

8 «OeroBast TOPOIKKa.

3. Innamuka (84)

Cuna Bonu, cuiia yOeKIeHUS WIN O6opynoBanue st

9 cuia - pusnyeckas BelIUuyuHa? JEMOHCTpAIIHii
Jlabopamopnas paboma: O6opynoBanue i

10 «3Mepenne Macchl Teay 71a00paTOPHBIX PaboT U
JIBmokeHHe Tella Ion  AekicTBueM| YICHHUYCCKHUX OIIBITOB

11 HECKOJIBKUX CUJI
JIBuKeHHE CUCTEMBI CBS3aHHBIX TET O6opynoBanue st

12 JIEMOHCTpAITHI
Jlabopamopnvie pabomwr| OOopynoBaHue Uit
«V3ydeHne TPEHUS CKOJIBKEHUS nabopaTopHbIX paboT u

13 YUEHHYECKUX OITBITOB
Junamuika paBHOMepHOro ABmxeHus; OOopynoBaHue ams

14 110 OKPYKHOCTH JIEMOHCTpALMH
HcTopus pa3BuTHs npeacrabieHuit o | O6opynoBaHue st

15 Bcenennoii. ConHeuHas cucremMa. JIEMOHCTpALUI
OTKpbITHS HAa KOHYUMKE Tiepa. [lepBrie ObopynoBanue s
UCKYCCTBCHHBIC CITYTHUKH 3eMJIH. JIEMOHCTpAIHI

16
4. UmnyJsibc. 3aK0H COXpaHeHUs: uMIyJabea (34)

17 Kax BbI IXTy Ha3z0BeTe... Kommnsroreproe

18 PeakTHBHOE IBUKEHUE B IPUPOJIE. obopynosanue
Paccnenosanne JTII ¢ momoripio Komneroreproe

19 3aKOHA COXPaHEHUS UMITYJIbCa obopynoBaHue
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KanennapHo-

TOUYKA \!pocm

5. CraTtuka (24)

Jlabopamopnas paboma:
«OrnpeneneHue EHTPOB Mace

OGopynoBanue IS
1abopaTOpHBIX paboT H

20 Pa3IMYHBIX Tel (TpH croco0a)» YUEHHUYECKUX OIBITOB
[TpumeHneHue mpocThIx MexaHu3MoB B | KoMmmbrorepHoe
CTPOUTENIbCTBE: OT 3EMJISTHKU [10 | 000pyZoBaHUE
21 HeOockpeba
6. Mexannueckue Koj1e0aHusl M BOJHBI (34)
22 Bunbr MasTHUKOB M UX KoeOaHUI O6opynoBanue st
23 Yro nepeHocUT BosiHA? JIEMOHCTpaLH
KonebarenpHble cuCTEMBI B MPUPOAE
24 U TEXHHUKE
7. DJeKTPOMArHUTHbIE KOJIe0aHUS M BOJHBI (24)
DKcriepuMeHTalbHas! TPOBEpKa KommnbrotepHoe
25 cBoiicTB OM BOJIH. o0opyoBaHue
Hccnenosanue snexkrpomarauutHoro | KommerorepHoe
26 n3nyyenuss CBU-neun o0opyoBaHue
8. Onrtuka (44)
. UsrotoBnenune moaenu KommerotepHoe
27 KaJIEWJOCKOIIA. o0opynoBanue
DKcrepuMeHTaIbHas MIPOBEPKa O6opynoBanue ajst
28 3aKOHA OTPaXCHUS CBETA. JIeMOHCTpAIi
Jlabopamopnas paboma: Ob6opynoBanue A
«M3mepeHne moka3aTens 71abopaToOpHBIX paboT H
29 MPETOMIICHUS BOIBI» YUEHUYECKUX OMBITOB
Kak otnnuarorcs mokazaTtenu Ob6opynoBanue as
30 MPETOMIICHUS I[BETHOTO CTEKIIa JIEMOHCTpAIIHiA
9. ®du3uKa aToMa U ATOMHOTO siipa (44)
ITornomenue n ncmyckaHue cBeTa Komneroreproe
31 atomamu. ONTUYECKHE CIIEKTPBI. obopynoBaHue
Mamepenne  KIIJ comHewHoit
32 Garapen Komneroreproe
Brusinue paguoakTUBHBIX H3Ty4eHUN obopynoBaHue
33 Ha J)KUBBIE OPTaHNU3MBI
CriocoOsbI 3amUThl OT PAAMOAKTUBHBIX
34 U3ITy9CHU N
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JIMCT KOPppPeKTHPOBKU padoyeil MporpaMMbl

POCTA

Jlarta Jara Conepxanue O06ocHOBaHHUE PexBu3uThI [Toanuce
ypoka MIPOBEJICHUS | KOPPEKTHUPOBKHU MIPOBEICHUS JOKyMEHTa ( | 3aMECTHUTENsS
1o o Qaxry (Tema ypoxa) KOPPEKTHUPOBKHU nata u Ne JTUPEKTOpa I10
IJIaHy IIpHUKa3a) YBP
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