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Ilnanupyemble pe3yJbTAThI OCBOCHUS MPOTrPAMMBbI BHEYPOUYHO
NAeATeJIbHOCTH «JKCIePUMEHTAIbHAA (PU3MKA» (C HCMOJIb30BAHNEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanu3zanus mporpaMMbl CHIOCOOCTBYET IOCTUKEHUIO CIEAYIONINX Pe3yJIbTATOB:

JInuHocrHbIE:

B chepe TMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACUCTBUN yUAIUXCS:

* yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepHaiy U crocodam
pEIICHUsI HOBOM 33/1a4H;

* OpHUEHTAIUs Ha TOHUMaHKUe MPUYHH yClieXa BO BHEYYEOHOM NeSTEIbHOCTH, B TOM
YUCIe HA CaMOAHAIM3 W CAaMOKOHTPOJIb PE3yJbTaTd, Ha AHAJIW3 COOTBETCTBUSA
pE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a7auH;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH BHEYy4e€OHOU
NEATEIIbHOCTH;

Obyuarowuiics noay4um 603MONCHOCMY OJisl POPMUPOBAHUA!

* BHYTPEHHEW NO3UIMM IIKOJIBHHUKA HA YPOBHE IIOJIOKUTEIBHOTO OTHOLIEHUS K
HIKOJIE, TIOHUMaHUs HEOOXOJUMOCTU YUYEHHS, BBIPAKEHHOIO B IpeoliaJaHuu
y4e0HO-103HABATEIbHBIX MOTHBOB;

* BBIPAKEHHOM yCTONYMBON yueOHO-1T03HABATEIbHON MOTUBALIUN YUCHUS;

* YCTOMYMBOrO y4yeOHO-IIO3HABATEIBHOTO MHTEpEca K HOBBIM OOIIMM croco0am
peleHus 3aaad.

MeTanpe)IMeTHme:

B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IUIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBMM C IIOCTABJICHHOW 3aJayed MU
YCIIOBHUSIMU €€ peaju3allii, B TOM YKCJIE BO BHYTPEHHEM ILIAHE;

* YUYUTHIBATh YCTAHOBJICHHbIE IPaBWJia B IJIAHUPOBAHUU U KOHTpOJIE criocoba
pelIeHus;

* OCYILECTBIIATh UTOTOBBIN U MOIIArOBBIM KOHTPOJIb 110 PE3YJIBTATY;

* OLICHMBAaTh IPAaBUJIBLHOCTH BBIIIOJIHEHHs JACHCTBUS HAa YPOBHE aJI€KBAaTHOM
PETPOCTIEKTUBHONW OLIEHKM COOTBETCTBUSI DE3YJIbTaTOB TpPEeOOBaHMUSIM JaHHOU
3aJ1a4y ¥ 3aJa4HOM 00J1acTH;

* aJeKBATHO BOCIPUHUMATH MPEIJIOKEHUS M OLEHKY Y4YMTENIeld, TOBapUUIEH,
POIMTENEN U IPYTUX JIHOJIEN;

* pa3IM4aTh COCO0 U pe3yabTaT AEHCTBUS.

Obyuarowuiics noayuum 03MOICHOCIb HAYYUMCA!

* B COTPYJIHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIE YUEOHbIE 33]1a4H;

* IPOSIBJIATH MO3HABATENIbHYIO0 MHUIIMATUBY B yYEOHOM COTPYJHUYECTBE;

* CaMOCTOSITENIBHO aJIEKBATHO OLICHMBATh NPABUJIBHOCTH BBIIIOJIHEHHS IEUCTBUS U
BHOCHUTH HEOOXOMMbIe KOPPEKTUBBI B HCIIOJIHEHHUE KaK MO XOAY €ro peain3alluy,
TaK ¥ B KOHIIE IEUCTBUA.

B chepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI yUaIIUXCSL:



* OCYIIECTBJIATH MOUCK HEOOXOIUMON MH(OPMAITUH AJIS BHITTOTHEHUS BHEYYEOHBIX
3alaHdid  C  HCMOJb30BaHUEM  y4yeOHOM  JuTeparyppl M B OTKPBHITOM
MH()OPMAIMOHHOM TPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOYas
AJIEKTPOHHBIE, IUPPOBHIE), KOHTPOIUPYEMOM TIPOCTPAHCTBE

HNuTepHera;

* OCYILECTRIIATH 3anuch ((pUKCaIKio) BHIOOPOUHON HHPOpMAITUU 00 OKpYKaIoIIeM
MUpE U 0 cebe caMoM, B TOM YHcIie ¢ ToMoIbio HHCTpyMeHToB UKT;

* CTPOUTH COOOIIICHHUS, TPOCKTHI B YCTHOM M MIUCHMEHHOU (hopMme;

* POBOJIUTH CPABHEHUE U KJIACCU(PHUKAIINIO 110 3aIaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KpYyT€ SIBJICHUI;

* CTPOHUTH PACCYXXJEHUA B (OpPME CBSI3M MPOCTHIX CYXKICHHHA 00 0OBEKTE, ero
CTPOEHHUH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noayyum 603MOACHOCHb HAYUUMbCA

* OCYHIIECTBJISATh PACHIUPEHHBIA TOUCK UH(POPMAILIMK C UCTOJIB30BAHUEM PECYPCOB
oubnuoTex u cetu MHTEpHET;

* 3amuchiBaTh, (UKCUPOBATh HWHGOOPMAIUI0O 00 OKpPYXKAIOMUX SBJICHUSIX C
noMouisr0 HHCTpyMeHToB UKT;

* 0CO3HAHHO Y MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON U MUCbMEHHOM (opMe;
* OCYHIIECTBJIATH BBIOOp Hambosee 3(PEKTUBHBIX CIOCOOOB pEIICHUS 3ajad B
3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBUI;

* CTPOUTH JIOTHUECKOE PACCYXACHHE, BKIIOYAIOIIEE YCTAHOBIECHHWE MPUYUHHO-
CJICICTBEHHBIX CBSI3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb PEIICHUSA 3a4a4: PELUICHUE II0
OTPENICICHHOMY IUIaHy, BJAJ€HUE OCHOBHBIMHU MPHUEMaMU PEIICHUS, OCO3HAHUS
JEATEIbHOCTH T10 PEIICHUIO 3aJa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUI yUalIUXCS:

* aJeKBaTHO UCIIOJb30BaTh KOMMYHUKATHBHBIE, TMPEXKIE BCErO - pEUYEBBIE,
CpeAcTBa JUIsl PEIICHUS pPa3IMYHbIX KOMMYHUKATHUBHBIX 3aJad, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh IUAJOTUYECKON (POPMOI KOMMYHHKAITUH,
WCIOJIb3Ys, B TOM uwncie cpencrBa U uHCTpyMeHThl UKT u aucraHiimoHHOrO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIIOJICH pa3IMYHBIX TOUYEK 3PEHUS, B
TOM YHCJI€ HE COBIAJIAIOIINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS HA TIO3UITUIO
napTHepa B OOIICHUHU U B3aUMO/ICHCTBUY;

* YYUTBHIBATH Pa3HbIC MHEHUSI U CTPEMUTHCA K KOOPJWHALIMK PA3JIMYHBIX MO3ULIAN
B COTPYJIHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO;

* JIOTOBApPUBATHCS U MPUXOJUTH K 00IIEMY PEIIEHUIO B COBMECTHOM JESATEILHOCTH,
B TOM YHCJI€ B CUTYallUM CTOJIKHOBEHUSI HHTEPECORB,;

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA!

* YYUTHIBATh W KOOPJAMHUPOBATH B COTPYJAHHYECTBE OTIUYHBIC OT COOCTBEHHOU
MO3ULIAH IPYTUX JHOJIEH;

* YYUTHIBATH pa3Hble MHEHUS W HMHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;



* IOHUMATh OTHOCUTEIIBHOCTh MHCHHI U TIOJIXOI0B K PEIICHUIO TPOOIIEMBI;

* apryMEHTHPOBATh CBOKO TMO3UIMI0 M KOOPAMHUPOBATH €€ C IO3UIUSIMHU
HapTHEPOB B COTPYAHUYECTBE NMPU BBIPAOOTKE OOIIErO PEHICHHUS B COBMECTHOM
JCSITCTIbHOCTH;

* 33J1aBaTh BOIMPOCHI, HEOOXOAUMBIC JUIS OPTraHU3AlUN COOCTBECHHOM e TEILHOCTH
U COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIICCTBJISATh B3aUMHBI KOHTPOJb W OKa3blBaTh B COTPYIHHYCCTBE
HEOOXOMMYIO B3aHMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTHUPOBATKLCS B SBJIICHUSAX W OOBEKTaX OKPY)KAIOIIET0 MUpPA, 3HATH TPAHUIIBI
WX MPUMCHUMOCTH;

- TMOHHMMATh OMNpENaeIeHUs (U3NYCCKUX BEIMYUH M TOMHHTBH OINPEACIISIOIINE
dbopmyIIbI;

- TIOHMMAaTh KakuM (PU3NYCCKUM MPHUHIMIIAM W 3aKOHAM TOJYHHSIOTCS TE WIIH
WHBbIC OOBEKTHI U SBJICHUS TIPUPO/IBI;

- 3HAHWE MOJICTN TIOMCKA PEIICHUH 715 3a1a4 1o (pu3uke;

- 3HaTh TEOPETUICCKIEC OCHOBBHI MATCMATHKH.

- IPUMEYaTh MOJICIH SBJICHUH U 00BEKTOB OKPYXKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;

- mepeopMyIUPOBATH U MOJICITMPOBATh, 3AMECHSITh HCXOIHYIO 3a/1a4y JPyTou;

- COCTABJIATH IUJIAH PEIICHUS;

- BBIJIBUTATH U MIPOBEPSTH MPEIaracMple JIJIS PEIICHHS THIIOTE3HI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPALASIMH, COCTABIISIONIUMHU ITOMCK
pCIIICHUS 3a/IaYH.

Conep:xanue NnporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjaacc

BBenenue. Beonnoe 3anarue. llenu u 3agaun kypca. Texnuka 6€30MacHOCTH.
PoJib 3xCcIepUMeHTA B )KHU3HU YeJI0BeKa.

Teopusa: W3y4uTh OCHOBBI TeopuH TorpemrHocTed. [lorpemHocTy mpsMbIX U
KOCBEHHBIX HM3MEPEHMI, MaKCHMajbHas TMOTPENIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT MOTPelIHOCTEl M3MepeHui Mpu nocTpoeHun rpadukoB. Ilpencrasnenue
pE3yNbTaTOB U3MEPEHUI B (hopMe TaOIMI] U rpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPHH TMOTPEIIHOCTEH NPUMEHSITh NMPHU BBIMOIHCHUN
DKCIIEPUMEHTAJIBHBIX  3a/1ay, TMPaKTUYECKUX padoT. (€ HCHOJIb30BAHHEM
ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU

[IpuBoauTh TIpUMEPHl OOBEKTOB U3Y4YCHHUS (PU3UKU ((PU3NYECKHUE SBIICHUSA,
¢duznyeckoe Teno, BelECTBO, (usnueckoe nose). Habmonary v aHanu3upoBaTh
busnueckue sBaeHUs (GUKCHPOBATH U3MEHEHHUS CBOMCTB OOBEKTOB, CPABHHUBATh
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X U 0000maTh). [lo3HAKOMUTBCS C IKCIIEPUMEHTATLHBIM METOJOM HCCIICIOBAHUS
npupozasl. Coopka MpuOOPOB U KOHCTpYKIMH. Mcrnonab30BaHMe U3MEpPUTETbHBIX
npubopoB. BrinosnHeHne 1ad0paTopHbIX U MpakTHUYEeCKUX padoT. JlnarHoctuka u
YCTpaHEHHUE HEUCIIPAaBHOCTEN

npubopoB. BricTpanBanue runoTe3 Ha OCHOBAHUM UMEIOIINXCS JTAHHBIX.
MexaHuka.

Teopusi: PaBHOMepHOE UM  HEpaBHOMEpHOe  JBWxkeHue. ['paduueckoe
MIpEICTaBIICHUE NBIKCHUS. Pemenne rpadmdeckux 3amad, pacyeT IMyTH U CpeaHen
CKOPOCTHM HEPAaBHOMEpPHOTO JBWXEHUs. [loHsATHE WHEpPIMU U HHEPTHOCTH.
[lenTpoOexnass cuna. IlpumeHeHne maHHBIX  (QU3UYECKUX TIOHATHA B
KU3ZHEJEATENbHOCTU yenoBeka. Cuiia ynpyrocTtu, Cuja TPeHUSI.

Ilpaxmuxa: ViccnenoBaHue 3aBUCUMOCTU CHUJIbI YIPYTrOCTH, BO3HHUKAIOIIEH B
npy>XuHEe, OT cTeneHu nedopmaruu npykuHbl. Omnpenenenue koddduimenta
TPEHUs Ha TpuOOMeTpe. (¢ HcmoIb30BaHueM 00opynoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHHS OT CHIIBI HOPMAJIbHOTO JIABJICHHUS.
Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCMU.

Ananu3 tabnui, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01a€MbIM COOBITHSIM.
OnpeneneHue CBOWCTB MNPUOOPOB MO uepTekaM U MojelsM. AHanu3
BO3HMKAIOIIMX TMPOOJEeMHbIX cutTyaruil. HM3o00paxaTe cuCTeMy KOOpJIMHAT,
BBIOMPATH TEJO OTCYETA M CBA3BIBATH €r0 C CUCTEMOM KoopauHaT. Mcnonb3oBath
CUCTEMY KOOpIMHAT JJIsl M3Yy4YCHHsS MPSMOJIMHEWHOro aBuxkeHus Ttema. COopka
npuOOpoOB M KOHCTPYKUMM. lcronp3oBaHUE U3MEPUTEIBHBIX  IPUOOPOB.
BreinmonHeHue na0oOpaTOpHBIX M MPAKTHUYECKUX padoT (€ MCMOJIb30BAHUEM
odopynoBanusi «Touka pocrta»). /luarHoctuka M yCTpaHCHHE HEHCIIPAaBHOCTEH
npuOopoB. BricTpanBaHue TUMOTE3 HA OCHOBAHUM MMEIOIMIUXCS JIAHHBIX.
KoncrpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenue 3aaHul 1o
YCOBEPIIIEHCTBOBaHMIO TIprOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOIUKH dKCIIEPUMEHTAIbHON paboThl. PaboTa B Manbix
rpynmnax. AHaIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIIeHUE, ACHCTBUS.
IIpencraBieHue pe3yJbTaTOB MapHOM, TIPYMNIIOBOW JESATEIBHOCTH. YYacTHE B
JIAAJIoTe B COOTBETCTBUHM C MPABUIAMU PEYEBOTO MOBEACHUS.

I' uapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, TruUIpoCTaTUYECKOE JaBJICHHUE,
COOOIIAIOIINECS COCYIbl, TUAPABINYECKUE MAIITUHBI.

Ilpaxmuxa: 3a0auu: BBITAJKUBAIONIAS CWJIA B Pa3JIMUHBIX CHCTEMax; MPUOOPHI B
3aayax (cooOmiaroniyecs: cocyabl, TUAPABINYECKHE MAIIWHBI, PblYark, OJIOKH).
DKCIepUMEHTaIbHBIC 3a]JaHUS:

1)usmepenrie cuibl Apxumenaa, 2)U3MepeHUe MOMEHTA CUJIbl, ACHCTBYIOIIETO Ha
phluar, 3)usMepeHue

paboOThl CUJIBI YNPYTOCTH TPHU TMOABEME Tpy3a C TMOMOIIBIO TOJIBMKHOTO WU
HETOIBMKHOTO OJI0Ka.(C ncnonb3oBaHunem obopyaoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU

Amnanu3 tabmui, rpadukoB, cxeM. [louck 0ObsICHEHHS HAOII01aeMbIM COOBITHSIM.
CoOopka npubOOpoB U KOHCTPYKIMU. Vcmonp3oBaHne W3MEPUTETHHBIX MPUOOPOB.
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Brimmonuenne 1a00paTOpHBIX M MPAKTHUECKUX paboT. JlnarHoctuka U ycTpaHeHHe
HEUCIIpaBHOCTEH MpuOOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM UMEIOIIUXCS
nanueiX. KoHcTpyupoBanue u wmoxaenupoBanue. PaGora B ManbIX Tpynmnax.
AHanu3UpylOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIlIEHUE, JCHCTBUSL.
[IpencraBiieHre pe3yiabTaTOB MapHOW, TPyNIOBOM nesaTeabHOCTH. [loaroroBka
COOOIICHUN M JIOKJIaJ0B. YYacTHE B JAHAIOr€ B COOTBETCTBUU C IpaBUIAMHU
pEUYEBOro NOBEACHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TENl. YCIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuno momentoB. Llentp Tsxectu. HMccnemoBanue pas3IMYHBIX
MexaHu4yeckux cucteM. KoMmOumHHMpOBaHHBIE 3aqauyd, MCHOJB3Ys YCJIOBHS
pPaBHOBECHS.

Ilpaxmuxa: VI3rotoBneHne paboTaromeil CHCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananu3 tabnun, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01a€MbIM COOBITHSIM.
Omnpenenenve CBOMCTB MNPUOOPOB MO yepTrekaM U MOAEHAM. AHaIu3
BO3HMKAIOIIMX TpoOJeMHBIX cuTyanuil. HabGmomare nelicTBUE  MPOCTHIX
MexaHu3MoB. [lo3HakOMUTBCA ¢ (PU3MUECKOM MOJENBI0 «abCONIOTHO TBEPIOE
Teno». PemaTte 3amaun Ha nMpuUMEHEHHE YCIOBUs(IIpaBUiIa) paBHOBECHS pblyara.
[IpumensTh ycioBue (MPaBUIIO) PaBHOBECHS pblyara Jjisi OObSICHEHHS JCHCTBUS
pa3NUYHBIX HHCTPYMEHTOB, HCIOJb3YEMBIX B TE€XHUKE W B ObiTy. COOpKa
npuOOpOB M  KOHCTpyKUMH. Mcronb3oBaHWEe HM3MEPHUTENBHBIX  IPUOOPOB.
BrlnonHeHne 1a00paTOPHBIX U MPAKTUYECKUX padoT. Jnarnoctuka u

YCTpaHEHHE HEUCHPAaBHOCTEW MpUOOpPOB. BhICTpanBaHuE TMIOTE3 HA OCHOBAaHUU
UMeIuxcs JaHHbIX. KoOHCTpyWpoBaHMe M MOJENHpOBaHUE. BrinmoaHeHue
3aJlaHAld 10 YCOBEPILIEHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapUAHTOB
omnbITOB. PazpaboTka v mpoBepka METOAMKHU IKCIIEPUMEHTATILHON paOOTHI.

PaGota B ManbIx rpymmax. AHAIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemienue, gevictBus. llpencraBiieHuMe  pe3ysbTaTOB  MApHOM, TIPYNIIOBOU
nesitenbHocTH.  IlonroroBka  coobmieHudt U 10kianoB.  OCyIIECTBISIOT
CaMOOLIEHKY, B3aUMOOLIEHKY JEATEIbHOCTH. Y4acTHE B JUAJIOre B COOTBETCTBUM C
MpaBUJIaMH PEYEBOTO TTOBEJCHUS.

8 kiace

TensioBble ABJICHHUS.
TemnoBoe pacmupenue ten. [Iponeccsl miaBieHust 1 OTBEPICBAHNS, UCTTAPEHUS U
KoHJIeHcaluu. Termonepenayda. BiaxxHoCcTh BO3/TyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habmonenue tasHus jbaa B Bojae. 2. CKOPOCTH UCHapeHUs
pas3nuYHBIX kuaKocTel. 3. TermnoBsie nBUraTe N OyayIIero.

Jlabopamophnvie pabomsr (¢ wucnojb30BaHueM ob6opynoBanus «Touka
pocrtay): 1. M3mMeHeHUs JUIMHBI Tejla TPU HArpeBaHUU M OXJaxaeHuH. 2. OTIMBKa
napaduHoBOro coimatuka. 3. HaGmrogenwe 3a mnaBiaeHueMm npaa 4. OT 4ero



3aBHCHUT CKOpPOCTb HcHapeHus >xunkoctu? 5. HaOmromeHue TemaonpoBOIHOCTH
BOJIbI U BO3yXA.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
CamocTrosTennbHO (GOPMYIUPYIOT MO3HABATENBHYIO 3a7a4y. YMEIOT C MOMOIIbIO
BOIIPOCOB  J0OBIBaTH  HENOCTAIOUIyl0  WH(MOpMAIHIO. Hcnonp3oBanue
U3MEpPUTENBHBIX MPUOOPOB. BhINoHeHe 1a00paTOPHBIX U MPAKTHYECKUX padoT.
JlnarHoctrka M ycTpaHEHUE HEUCIpaBHOCTEW nmpuOopoB. BricTpanBanue rumnores
Ha OCHOBAaHMM UMEKOIIMXCS NaHHBIX. KOHCTpyHpoBaHHE U MOJEIIMPOBAHUE.
BelnonHeHre 3aaHuil 10 yCOBEPIIEHCTBOBAHUIO NpHOOPOB. Pa3zpaboTka HOBBIX
BApUAHTOB OIBITOB. Pa3paboTka M MNpoBEpKa METOIMKH SKCHEPUMEHTAIBHON
pabotel. PaboTta B ManbIx rpymnmnax. AHATM3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
cBOE pemeHue, neucrBusa. llpencraBineHue pe3ysnbTaToB IAPHOM, TIPYIIIOBOU
NEATEIIBHOCTH. Y YaCTHE B IUAJIOTE B COOTBETCTBUU C IPABUIIAMH PEYEBOTO
MTOBEJICHHS.
DJIEKTPUYECKHE SABJICHUS.
Muxkpomup. Mogenu aroma, cymectBoBaBmve a0 Hadana XIX. Hcropus
OTKPBITUSL W JEHUCTBHS TalbBAHMYECKOrO 3JieMeHTa. Mcropus co3gaHus
a5eKTpogopHON MamuHbl. OnbIT BosbTa. DNeKTpUYecKuil TOK B 3IEKTPOIUTAX.
Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra»)
1. Moaenu atroMoB. 2. ["'agpBaHUYECKHE dJIEMEHTHI. 3. DieKTpodopHOit
MamuHel. 4. OnbiTel Bonbra u ['ansBanmy.
Jlabopamopnvie pabomwei: 1. Co3naHue TalbBaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUYECKHN TOK B KUIAKOCTAX CO3JIaHMS «30JIOTOTO
KITFOUMK) .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIIBHOCTH:
VYopaBiasioT cBoed MNO3HABATENBbHONM M Y4eOHOW JESATENBHOCTBHIO MOCPEICTBOM
IIOCTAHOBKHU LEJIE€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUMU CBOUX ICUCTBUU U
OLIEHKM YCIEIIHOCTH ycBOeHHs. CpaBHMBAIOT CHOCOO M pe3yJbTaT CBOMX
JEHUCTBUN C 00pas3IoM - JTUCTOM COINpPOBOXIeHUsA. OOHAPY>KUBAIOT OTKIOHEHUS.
OO 1yMBIBaIOT MPUYMHBI OTKJIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb. Vcrosib30BaHWE W3MEPUTENbHBIX NpuOOpoB. BrinonHeHue
7a00paTOpHBIX W TPAKTHYECKUX  pabor. JlmarHoctuka W yCTpaHEHHUE
HEeUCHpaBHOCTEN nmpubOopoB. BricTpanBaHue runore3 Ha OCHOBAaHUHM MMEIOLIUXCS
naHHbIX. KOHCTpynpOoBaHue 1 MOJAEIUPOBAHUE.
JIEKTPOMATHUTHBIE SIBJICHUS.
MarauutHoe moJie B BemlecTBe. MarHuTHas aHoManusi. MarHuTHele Oypu.
PasnoBunHOCTH AIEKTPOU3MEPUTEIBHBIX npuOOpoB. Pa3HoBuaHOCTH
DJIEKTPOABUTATENIEN.
Hemoncmpayuu (¢ ucnojib3oBaHueM obopynoBanusi «Touka pocrtay):
1. HarnsimHOCTE MOBEAEHUS BEIECTB B MAarHUTHOM noJe. 2. [Ipesentanuu o
MarHUTHOM Tojie 3emMiii U O MarHuTHeIX Oypsax. 3. [lemoncrtparus
Pa3HOBUAHOCTEM  AJIEKTpOM3MEpUTENbHBIX  mpuOopoB. 4.  HarmsgHoctb
Pa3HOBUIHOCTEHN AJICKTPOJABUTATEIIEH.



Jlabopamopnwvie padbomur: 1. UccnenoBaHue pa3auyHbIX 3JI€KTPOU3MEPUTEIBHBIX
puOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
VYrpaBnsitoT cBoel MO3HABATEIIbHOM W Y4YEOHOW MEeATEeNbHOCTBIO IMOCPEICTBOM
MIOCTAHOBKMU 1I€JI€H, IJIAHUPOBAHUS, KOHTPOJSA, KOPPEKUHUH CBOUX JCHUCTBUUA U
OLICHKM YCIHEHIHOCTH YycBOoeHMs. CpaBHUBAIOT CHOCOO U pe3ysbTaT CBOMX
JEHUCTBUN C 00pa3IloOM - JTUCTOM COIpPOBOXIeHUA. OOHAPYKUBAIOT OTKIOHEHUS.
OOyMBIBAIOT IPUYMHBI OTKJIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.
Onruveckue siBJICHUS.
M cTOYHMKHM CBETA: TEIUIOBBIE, JIIOMUHECIIEHTHBIE, UICKYCCTBEHHBIE. I3roToBIeHue
KaMephl - OOCKypa H HCCIEAOBaHHWE HW300paKEHUS C TOMOIIBI0 MOJEIH.
MHoOrokpatHoe HW300paK€HHE MpeaIMeTa B HECKOJbKHX IUIOCKHX 3€pKajiax.
M3roToBUTH MEPUCKON U C €r0 MOMOIIBIO MpoBecTr HaOmoaeHus. [IpakTuueckoe
MCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbIC NIUTIO3UHU, TOPOKIAEMbIE
npejaoMIIeHuEM cBeTa. Mupaxku. Pa3Butre BOJOKOHHON onTUKH. Mcnonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBaHneM odopynopanns «Touka poctay)
1. Paznuunbie uCTOuHUKH cBeTa. 2. M300pakeHue nmpeameTa B HECKOIbKUX
IoCcKuX 3epkanax. 3. M3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOM ONTHUKH. 5. VYCTpoHCTBO (QoToanmapaTtoB, KHHOIPOEKTOPOB,
KaJIeHIOCKOIIOB.
Jlabopamopnvie pabomui: 1. N3rotoBiieHHEe KaMephbl - 00CKypa M HCCIIEIOBaHUE
U300paKEeHHUsT ¢ MOMONIbI0 Mojenu. 2. IlpakTuyeckoe NpPUMEHEHHE IUIOCKHX
3epkain. 3. IlpakThueckoe HMCIONB30BAHME BOTHYTBHIX 3epKail. 4. M3roroBieHune
nepucKona u HabJIOIEHUs C TOMOILBIO MOJIETH.
Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCIU.
VYrpaBnstoT cBoel MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU LE€JI€H, IUJIAHUPOBAHUsI, KOHTPOJSA, KOPPEKIMU CBOUX ICUCTBUN H
OIICHKU YCTEIIHOCTH YCBOCHHS. BBIACHSIIOT UM (HOPMYIUPYIOT MMO3HABATEIHHYIO
1eiab. BBIIENSIOT KOJIWYECTBEHHBIE XapaKTEPUCTHKKA OOBEKTOB, 3aJaHHBIC
cioBaMu. [I[pyHUMAIOT MO3HABATENIBHYIO IEb U COXPAHSIOT €€ MPHU BBIIIOJIHEHUN
y4eOHbIX aeicTBuil. OCO3HAIOT CBOM JAEUCTBUS. FIMEIOT HAaBBIKM KOHCTPYKTUBHOTO
OOIlleHHS B MAJIbIX TpyMax.
Yesi0BeKk u npupoaa
ABTOMaTMKa B Hamew u3HU. I[IpuMepbl HCMONB30BaHUS ABTOMATUYECKUX
YCTPOUMCTB B HaykKe, Ha Npou3BojcTBe U B ObITy. CpenctBa cBsizu. Paano u
TeJeBUACHUE. AJIbTEPHATUBHBIE HMCTOYHUKU DSHEPTUU. BHUIBI 3IEKTPOCTAHIIMM.
Heo06xo1uMocTh 3KOHOMHUU TMPUPOAHBIX PECYpPCOB W HCIOJIB30BAaHMS, HOBBIX
HKOJIOTUYHBIX M 0€30MacHbIX TexHooruil. Hayka u 6e301macHOCTb JIF0IeH.
Hemoncmpayuu: 1. hboTomaTepuabl U Claibl IO TEME.
Jlabopamophvie pabomei: 1.V3ydeHue HEUCTBUN CPEACTB CBS3H, Paguo H
TEJIEBUACHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.
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CamocrosiTenbHO  (DOPMYTUPYIOT —TO3HABATENBHYIO 3amady. YMEWT (Wiu
pPa3BHBAIOT) CIIOCOOHOCTH C TIOMOINBIO BOIPOCOB JOOBIBATH HEIOCTAIOIIYIO
nHpopmaruio.

9 kiacce

Kunemaruka

CrocoObl  omucaHus ~ MeXaHW4eckoro  aBwkeHus. Cucrema — oTcueTa.
[IpsmonuueliHoe JaBWKeHHE. [IpsAMONIMHENHOE PpaBHOMEPHOE JBHKEHHE IO
mwiockoct. llepemenieHne M CKOPOCTh MPU PABHOMEPHOM MPSIMOJIMHEMHOM
JBUKEHUU MO IUIOCKOCTU. OTHOCUTENBHOCTh ABMKEHUS. CIOXKEHUE [IBHXKCHHM.
[IpyHIMO HE3aBUCUMOCTH JBW:KeHUM. KpuBonuHelHoe nBuxkeHue. J[BuxeHune
Tena, OpOIIEHHOTO TOJ YIJIOM K TOpU30HTY. PaBHOMepHOE MABMKEHUE IO
OKPYXHOCTH. YTJ0Bast ckopocTk. Ilepron u yacrora Bpamenus. CKopocTb

Y YCKOPEHHE ITPU PAaBHOMEPHOM JIBMXKEHUH 110 OKPY’KHOCTH.

JlabopamopHnvie pabomvi(c ucnoJb3oBaHueM odopynoBaHusi «Touka
pocTay):

N3ydeHne ABM>KEHUS CBOOOIHO MaJArOIIEro Tena.

M3y4yeHue ABMKEHUS 110 OKPY>KHOCTH.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

OnpeneneHue CKOPOCTH  PABHOMEPHOIO  JIBMJKEHHUS TPHU  HMCIOJIb30BAHHUH
TpeHaxxepa «OeroBast JOPOXKKa».

Hcropuueckass peKOHCTPYKIMS ONBITOB ['anuies mo ONpeAesieHHI0 YCKOPEHUS
CcBOOOTHOTO ITaJcHUS TEII.

[TpuHIMIIBL pabOTHI TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEN U YCKOPEHHI.
[TpumeneHnre cBOOOAHOTO NaA€HUs 1JI1 U3MEPEHUS peaKliy YeJIOBeKa.

Pacuer TpaekTopumn ABHKEHUS IEPCOHAXKEN paccka3oB P.Pacro.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TEKCTa
cTaTeil MHTEPHET-CalTOB, 00CYXKICHHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
pernieHue 3aaa4, o0CcyxaeHne crnocodoB pemieHus (moaroroska k OI'D no dusuke).
JInnamuka

Nueprmanbabie cuctembl otcyeTa. Cuna. 3akonsl HetoToHA. JIBHKEHUE Tena Mo
NEHUCTBUEM HECKOJBKHMX CHJI. J[BM)KEHHME CUCTEMBbI CBSI3aHHBIX Ten. JlMHamuka
PaBHOMEPHOTO JBHKEHUS MATEpUAIbHOM TOYKM MO OKPYKHOCTH. Kiaccel cui.
3aK0oH BCEMUPHOTO TAroTeHus. J{Bumxenue mianer. CKycCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropus passutus npeacrasiieHnilt o Beenennon. Ctpoenue
U ABOIIONMS BeesreHHo.

JlabopamopHnvie pabomvi(c uUcnoJb30BaHueM oOopyaoBaHusi «Touka
pocray):

N3mepeHre Maccel Tejla ¢ MCHOJIb30BAHMEM BEKTOPHOT'O Pa3iOKEHHUS CHIIBL.
M3yyeHne KMHEMAaTUKH M JUHAMUKH PaBHOYCKOPEHHOI'O JBMKEHUS (Ha MpUMeEpe
MamuHbel ATBya). 1 3ydeHne TpeHUs! CKOIbKECHHUS.

Ipumepnvie memol npOeKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
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Hctopuyeckass peKOHCTpYKIUs onbITOB KyjnoHa U AMOHTOHA MO OMPEACICHUIO
BEJIMYMHBI CUJIBI TPEHUS CKOJIBKEHUs. [lepBbie HCKYCCTBEHHBIE CITYTHUKUA 3EMITH.
Kak oTnmMuaroTcss MexaHWYecKue TMpoIlecchl Ha 3emile OT MEXaHUYECKHX
npoiieccoB B kocmoce? Tena ConHeunoit cuctembl. OTKPBITUSL HA KOHYHMKE TIepa.
Xapakmepucmuka 0CHOBHbIX U008 OesimebHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYXACHHUE JOKIAI0B U MPE3CeHTAllMN, COCTABICHHUE U
penieHue 3aja4, 00cyxaeHue crnoco0oB pemieHus (moaroroska k OI'D o gusuke).
HNmnyabce. 3aKkoH cOXpaHeHUs] HMITYJIbCA
Nmnynbc. VI3MeHeHHE HMITyJbca MaTepHalbHOM Touku. CucreMa Ten. 3aKkoH
COXpPaHEHUS UMITYJIbCA.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
PeaktnBHOEe nBmxenue B mpupone. Paccimemosanme [ITII ¢ momomipro 3akoHa
COXpaHEHUS UMITYJIbCA.
Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil HTEPHET-CaiTOB, 0OCYX JACHHUE JOKIIA0B U MPE3CHTAILIUM, COCTABICHUE U
perieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).
Craruka
PaBHOBecue Tena. MoOMEHT cuiibl. Y CIIOBUSI paBHOBECHUS TBepAOoro teina. IIpoctsie
MEXaHU3MBI.

Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM obopynoBaHusi «Touka
pocTay):

OnpeneneHue NEHTPOB MACC PA3IMYHBIX TEJ (TPH CIIOC00a).
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
[IpuMeHeHue TPOCTBIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3E€MIJSIHKH 10
HeOockpeba. UccrenoBanrie KOHCTPYKIIMK BEJIOCHUIIEAA.
Xapaxmepucmuka 0CHOBHBIX U008 OesIMelbHOCMU. YTEHUE U 00CY X ACHUE TEKCTa
cTaTell MHTEPHET-CalTOB, OOCYXKJICHHE JOKIQJ0B U MPE3CHTAIN, COCTABIICHUE U
pernieHue 3aaa4, 00cyxaeHne crnocoboB pemieHus (moaroroska k OI'D no dusuke).
Mexannuyeckue KoJieOaHus U BOJHBI
Mexanudeckue xkonebanusi. IIpeoOpa3oBaHue dSHEPrUM TPH MEXAHUYECKHUX
KojeOanusx. MareMaTuyeckuii W TPYXUHHBIM — MasTHUKA. CBOOOMHBIE,
3aTyXarollie W BBIHYXKJEHHbIE KosieOanus. Pe3onanc. MexaHWYEeCKHE BOJHBI.
JInuHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophvie pabomvi(c HUCNOJb30BaHMEM oOopynoBaHusi «Touka
pocTay):
N3yuenne konebaHu HUTSHOTO MasTHHKA.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:
CtpyHHBIE My3bIKaJIbHbIe UHCTPpYMEHTHI. KosebaTenbHble CUCTEMBI B MPUPOJIE U
TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU. YTEHHE U 00CYXICHHUE TeKCTa
cTaTeil MHTEPHET-CATOB, OOCYX ICHUE JOKIIAI0B W MPE3CHTAIIUN, COCTAaBICHUE U
perienue 3aaa4, 00CcyxaeHune crnocoboB pemeHus (moaroroska k OI'D mo dusuke).
DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI
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[lepemennsblii anektpuueckuii Tok. KonebGaTenbHblii KOHTYp. BbIHYyXaeHHbIE U

cB00O1HBIE DM KoJIe0auuss. DM BOJIHBI U UX CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpyHUMOBI paIMOCBS3U U TeNeBUACHUA. Bimsaue DM U3IydeHUN HA KUBbBIC

OpraHu3Mbl. I3roToBiaeHne yCTaHOBKY Uil IEMOHCTPALIMHU ONBITOB 110 DMU.

OnektpomaruuTHoe wu3nydyeHne CBY-meun. Hcropuueckas peKOHCTPYKIUS

ONBITOB AMIIEpa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa

CTaTeil UHTEPHET-CalTOB, OOCYX JACHHUE JOKIAJ0B U MPE3CHTALUN, COCTABICHUE U

pelieHue 3a7a4, o0CyKAeHHne croco0oB pemenus (moaroroska k OI'D mo ¢usuke).

Onruka

Hcrounnku cBeta. JleicTBUs cBeTa. 3aKOH MPSMOJIMHEHHOrO0 pacnupoCTpaHEHUs

CBeTa. 3aKOH OTpakeHHsI cBeTa. [locTpoeHne n300paxeHuil B INIOCKOM 3€pKaie.

3aKOH MPEJIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen. Ilpenmomnenne ceera B mpusMme. [lucnepcust cBera. SIBiaeHME MOJIHOTO

BHyTpeHHero otpaxeHus. JIunzpl. Tonkue nun3bl. [locTpoeHue uzoOpakeHuUi,

CO3/1aBa€MbIX TOHKUMHU JIMH3aMHU. [ 11a3 u 3penue. OnTudeckue npuoopsl.
Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM odopynoBanusi «Touka

pocTay):

OKCHepUMEHTAJIbHASI IPOBEPKA 3aKOHA OTPaKEHUS CBETA.

N3mepeHne nokasareis npesioMIICHNs BOIBI.

N3mepenne PoKyCcHOTO paccTOSTHUS COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hcropust ucciienoBaHusl CBETOBBIX SIBJICHHM.

Hcropuueckas peKOHCTpYKIUA Teneckona [ anumes.

H3rorosiieHne KajenIocKomna.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa

cTaTell MHTEPHET-CalTOB, OOCYXKJICHHE JOKIQJ0B U MPE3CHTAINM, COCTABIICHUE U

pernieHue 3aaa4, 00CyxaeHne crnocoboB pemieHus (moaroroska k OI'D no dusuke).

DuU3nKa aTOMAa U ATOMHOI0 Apa

Crpoenne aroma. Ilorimomenne M HcHyckaHue cBeTa aromMamu. ONTHYECKHE

cnekTpbl. OnbiThl Pe3epdopna. [Inanerapnas mozaens aroma. CTpoeHHe aTOMHOTO

anpa. 3apsa0BO€ M MAacCcOBOE 4YMcia. SnepHble CHiIbl. DHEPrUsl CBSI3U aTOMHBIX

anep. 3aKOH paJAMOaKTHBHOro pacnaaa. Anbpa- u Oera-pacnagsl. I[IpaBuiia

cmemieHus. SAnepusie peakuuu. [enenue m cuHTe3 suep. SAnepHas >HeEpreTHka.

Uctounuku »sHeprun ComHina u 3Be3d. Peructpauusi sAepHBIX U3IYUYEHHUI.

BinsiHue paguMoakTHBHBIX H3JIYYEHHM Ha JKMBbIE OpraHu3Msbl. Jlosumerpus.

DKOJIOTMYECKUE NpOOIIeMbl SIAEPHON SHEPTETUKH.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropus n3ydyeHus aroma.

N3mepenune KII1/] conmnednoi 6aTapen.

HeBuinmMble n3iTydeHHs B CIEKTPE HATPETHIX TEN.
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Xapaxmepucmuka 0CHOBHBIX U008 OesiImeNbHOCU. YTEHUE U 00CYXKICHHUE TeKCTa
cTaTeli MHTEPHET-CAlTOB, 00CYX/IEHUE JOKIAJ0B U MPE3EHTAINA, COCTaBICHUE U
penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).
@opMBbI OPraHu3aNnuu 00pPa3oBaTeJLHOr0 Mpolecca:

- TpynIoBasi;

- UHIUBUAYyaIbHAS,

- ¢ppoHTATBHAS.

Beayuiue TeXHOJI0THHA:

Hcnonp3yloTesi 3JIE€MEHTBl CIEAYIONUX TEXHOJIOTUN: MPOEKTHAs, MPOOJIEMHOTO
oOydenus, WH()OPMAITMOHHO-KOMMYHUKAITMOHHAS, KPUTUYECKOTO MBIIIJICHUS,
poOJIEMHOTO IMajora, UTPoBasi.

OcHoBHbIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Metomamu  oOydeHHUs SIBISIOTCSA: YaCTHMYHO-TIOMCKOBOM, METOJ
MaTEeMaTHYECKOTO MOJICTHPOBAHNSI, AKCHOMATHIECKHI METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0aJiax HEe CTAaBUTCA.
VYyammiicss ydyuTcs OlEHUBATH ceOsi M JPYTUX caM, YTO IO3BOJIAET Pa3BUBATH
YMEHMsI CcaMOaHaliu3a M CHOCOOCTBYET pAa3BUTHIO CaMOCTOSATEIBHOCTH, Kak
CBOMCTBY JIMYHOCTU Y4Yallerocs. BbIsSBICHUE TMPOMEKYTOUHBIX U KOHEUHBIX
pe3yibTaTOB y4yalllUXCsl MPOUCXOJUT Yepe3 MPAKTHUUYECKYIO JEeSTEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMaThyeckas TMOAO0OpKa 3aJad  Pa3IMdHOTO YPOBHS  CIOKHOCTH C
NPECTAaBICHUEM Pa3HBIX METOJOB PEIICHHS B BHUJE TEKCTOBOI'O HOKYMEHTA,
npe3eHTANNH, (JIIII-AHUMALIMHI, BUIEOPOJIHKA Wik WeD - crpanuns! (caiita)

* BBICTaBKa MTPOEKTOB, MPE3CHTAINH;

* IEMOHCTpAIHsI SKCIIEPUMEHTA, KAYECTBEHHOHN 3a/Jaui C KaueCTBEHHBIM (YCTHBIM
WM B BHUJIC MPUIIOKEHUSI, B TOM YHCIIe, MPE3CHTAINEH) OMMCaHuEeM IpoIecca Ha
3aHATHH, (PecTUBaAIEC IKCIEPUMEHTOB; (PU3MUECCKUE OTUMITUATBI.

KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE 7 xkaace

Ne Hara Tema ypoxka Hcnoabs3oBanue pruMeya
n/0 | NPOBEJCHHUS 00opyAOBaHMSA LIEHTPA HUE
Ilnan | ®dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOH
HANPaBJEHHOCTEl
«Touka pocra»

1. BBenenune (14)

1| | Beomnoe 3amsTme. llenmn u  3amaum | KommblotepHoe
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\ Kypca. Texauka 6€30macHOCTH. \ obopyoBaHue
2. PoJib SJKCIIEpMMEHTA B KM3HH Yesi0Beka (34)
Cucrema eIMHULL, TIOHATHUE O KomnerorepHoe
2 MPSMBIX ¥ KOCBEHHBIX U3MEPECHHSIX o0opyaoBaHue
DU3NYECKUI HKCIIEPUMEHT. O6opynoBanue s
Bunsr pusndeckoro SKCriepruMeHTa. JEMOHCTpALIHI
[TorpemHocTs n3Mepenus. Bubl
IIOrpelHoCTer u3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue ISt
«3mepenune o0bema TBep0ro 1abopaToOpHBIX padoT H
4 tenay. [IpaBuna ohopmiaeHUs YUEHHYECKNX OIBITOB
1abopaTOpHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE Ob6opynoBanue ams
JIBUKCHHUSL. 1abopaToOpHBIX padoT H
6 FpanI/I‘IGCKOG MMpeaAcCTaBJICHUC YUYEHUYECKUX OIIBITOB
ABHIKCHUA. (na 0a3e KOMILIEKTOB
Pemenue rpaqmqecxmv( 3ajad, st OT'D)
7 pacyeT MmyTH U CPEeIHE CKOPOCTH
HEPAaBHOMEPHOTO JIBHXKCHHSI.
8 [ToHsITHE HHEPIIMH U HHEPTHOCTH.
IlenTpobesxHas cuia..
9 Cuia ynpyrocTtu, cuiia TpeHus O6opynoBanue st
1ab0opaTOPHBIX padoOT |
Jlaboparopras pabora VYCHUYCCKUX  OIBITOB
«HccnenoBanue 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B (Ha Oase  KOMIICKTOB
10 HPYKHMHE, OT CTENEHU AeOopMaLun s OI9)
TIPYKUHBD).
JIaGoparopHas paboTa
11 «Omnpenenenue kodpduimenTa
TpPEeHUsI Ha TPUOOMETPEY.
JIaGoparopHas paboTa Ob6opynoBanue ais
«HMccrnenoBanne 3aBUCUMOCTH 1ab0paToOpHBIX paboOT U
12 CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OMBITOB
HOPMAJIBHOTO JTaBJICHUSI.
4. I'mapocraTruka (124)
13 [TnotHOCTh. 3amaua naps ['epona Ob6opynoBanue s
JIEMOHCTPALUN
Pemenue 3aga4 noBbILIEHHON
14 CJI0)KHOCTH Ha pacueT MIOTHOCTH
BEIIECTBA.
15 Pemienue 3a1a4 NOBBIIICHHOM O6opynoBanue ajs
CJIO)KHOCTH JIEMOHCTpAIN
16 JlaBiieHue )KUIKOCTH U ra3a. 3aKOH
[Tackasns
17 Coobmaronmecst CoCybl.
18 JlabGopaTopHas pabota O6opynoBanue st

«3roToBJICHNE MOJIEIIN (I)OHTaHa»

iTabopaTopHBIX paboT U
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19 JlaGopaTopHas pabota [VICHHYECKUX  OIBITOB
«M3roroBiienne Mosenu (GOHTaHAY) (Ha ©0a3ze KOMIUIEKTOB
3akon Ilackans. JlaBneHue B st OI'D
KUJKOCTSX M razax.
20 ['unpaBnuyeckre MalivHBbI.
Coo01arommumecst CoCyabl.
21 Britankuaromas cuia. 3akoH O6GopynoBanue s
Apxumerna. JIEMOHCTPALIMI
JlaGopaTopHas pabota OO6opynoBanue ajist
29 «BpIsicHEeHUE yCIIOBUS IJIABAHUS 1abopaTopHBIX PadoT U
TEI. YUEHUYECKUX OMBITOB
23 bnok 3amau Ha 3akoH [lackais, O6opynoBanne st
3aKOH Apxumezna. JIEMOHCTpALII
24 brok 3amaug na 3axkon Ilackans,
3aKOH Apxumezna.
5. CraTuka (104)
25 biok. Peryar. Ob6opynoBanue st
JIEMOHCTPALIMN
26 PaBHoBecue TBepApiXx Ten. MoMeHT
cuibl.lIpaBuiio MOMEHTOB.
27 Ientp TSXKECTH. Hccnenosanue | O6opynoBanue s
Pa3IMYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpALIHIA
28 Komb6unmnpoBanHusbie 3a1auu,
WCTIOJIB3YS YCIIOBUS PAaBHOBECHSI.
29 KoMOuHMpOBaHHBIC 331a49H,
WCIOJIb3YS YCIIOBUS paBHOBECHS
JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT U
30 cucteMbl 6110k0BY. OdopMicHHE YYCHHUYECKUX  OIBITOB
paboTHI. (Ha 0a3e KOMILJICKTOB
Pabota nag npoextoM «braoku». st OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboraroreit
31 CUCTEMBI OJIOKOBY.
JlabopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT U
32 CHCTEMBI OJIOKOB. YUEHHUYECKUX OITBITOB
Odopmnenue paboTHI. KommnbsrorepHoe
33 obopynoBaHue
34 3aimura npoeKToB.
KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE 8 ki1acc
Ne Hara Tema ypoxka Hcnoabs3oBanue pume
I/l | IpOBEICHUS 000py/10BaHMS IIEHTPA | YaHUE
Ilnan | ®dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOoM
HANPaBJEHHOCTEl
«Touka pocra»
1. BBenenue (14)
BBognoe 3ansarue. llenu u 3amaum | KommbroTepHoe
1 Kypca. TexHuka 6€30nacHOCTH. o0opyoBaHue
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2. TenoBble siBaeHus (12 u)

PaznooOpasue TemnoBbIX sBieHuil. | KommnbroTepHoe

2 TenoBoe pacuiupenue Ten. o0opynoBaHue
JlaboparopHast pabota O6opynoBanue ISt
«I3mMeHeHust UTHBI Tella Ipu 71ab0opaToOpHBIX paboT U

3 HarpeBaHUU U OXJIAKICHUN. YUEHUYECKUX ONBITOB
Tennonepenauya Habmonenue O6opynoBanue s
TEIJIONPOBOJHOCTH BOJIBI U JIEMOHCTpAIIHA

4 BO3yXa.
JlaboparopHast pabota O6opynoBanue st
«3mepenue ynenbHOU 71ab0paToOpHBIX paboT U
TETUIOEMKOCTH Pa3TUYHBIX VUCHUYECKUX  OIBITOB

S BEIIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpAECBaHUE. st OI'D
JlabopaTopHas pabota «OTirBKa

6 napaHOBOTO COJIATUKAY
JlaboparopHast pabota O6opynoBanue ajst
«Habnronenue 3a riaBieHueM 1abopaToOpHBIX paboT U

7 JIBIa» YUEHUYECKUX OMBITOB
Pemenne onumnuaaHeix 3a1a4 ObopynoBanue s

8 Ha ypaBHEHUE TEIJIOBOrO OayiaHca JIEMOHCTpAINit
Pemenne onumnuaaHpix 3a1a4 ObopynoBanue s

9 Ha pacy€T TEILIOBBIX IIPOLIECCOB JIEMOHCTpALUI

10 Jlaboparopus kpucTtaiaorpadum.
Hcnapenue u KoHAEHCAIUS. ObopynoBanue s

11 JIEMOHCTpAIUHI
CocraB armMocdephl, ObopynoBanue Is
HaOJII0IeHUE TIepexoa JEMOHCTpALHii
HEHACBIIICHHBIX M1apOB B

12 HACKIIICHHEIE,
Brnaxnocts BO3ayxa Ha pasHbix | O0opynoBaHue s

13 KOHTHHEHTaxX JIEMOHCTpAIIHA

3. DaekTpuyeckue sipjaenus (84)

Muxkpomup. Mozenu atoma, O6opynoBanue s

14 cyliecTBoBasume 10 Hagasa XI1X JEMOHCTPALMI
Hcropus OTKpBITUA U NAEHCTBUSA Kommnsroreproe

15 TaJIbBAHUYCCKOTO DJIEMCHTA 060py}1033HHe
Hctopus co3nanus 3nekTpodopHOit

16 MaITHHBI
OneiTel BonpTa. DnekTpudeckuit KomnerotrepHoe

17 TOK B 3JIeKTPOJIUTAX. 000py/I0BaHKE
Pemrenue onmumnuaaHbIX 3a1a4 HA O6opynoBanue st

18 3aKOHBI TOCTOSIHHOTO TOKa JIEMOHCTpAIHA
HaOsronenne 3aBUCUMOCTH ObopynoBanue s
COIIPOTUBJICHHUA ITPOBOJJHUKA OT I[eMOHCTpaI_II/Iﬁ

19 TEMIEPaTypBHL.
JlabGopaTopHas pabota O6opynoBanue ajst
«OrmpeeneHne CTONMOCTH 1abopaToOpHBIX paboT u
M3PACXOJIOBAHHOM JICKTPOIHEPTUU | YICHUUYECKUX  OIBITOB
10 MOIITHOCTH MOTPEOUTENS U TIO (Ha 0aze KOMILIEKTOB

20 g OI'D

CYETYUKY)
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Pemrenne onuMnuagHeIX 3aqa4

O6opynoBanue s

21 Ha TEINIOBOE AeHCTBHE TOKA JIEMOHCTPALIMI
4. JjeKTpOMarHuTHbIe siBJeHud (34)
DNEeKTPOMarHUTHBIC SIBJICHHUS. ObopynoBanue is
22 DJIIEKTPOU3MEPUTEILHBIE TPHOOPHI. JIEMOHCTpAIUi
MarnutHas anoMmanusd. MaruuTHbIC O6opynoBanue st
23 Oypu JIEMOHCTpAaIui
PaznoBugnocTn
24 3JICKTPOJIBUTATEICH.

5. OnTuyeckue siBjeHus (74)

HcTouyHuKH cBeTa: TEMJIOBEIC,

O6opynoBanue s

25 JIFOMUHECIIEHTHBIE JIEMOHCTpAaIHii
DKcIepuMeHT HaOII0/ICHUE.
MHuorokpatHoe n3o0paxeHue
rpeaMeTa B HECKOJIbKHX MIIOCKUX
26 3epKajiax.
MBroToBUTH MEPUCKOII U C €T0 ObopynoBanue Is
27 TTOMOIIBIO TPOBECTU HAOTIOACHHUSI JIEMOHCTpAIHi
[IpakTrueckoe UCIoIb30BaHNE ObopynoBanue Is
28 BOTHYTBIX 3€pKall JIEMOHCTpAIHi
3puTenbHbIE WILTIO3UH, O6opynoBanue s
MOPO’K/IaeMBbI€ MTPETOMIICHUEM JEMOHCTpAIHii
29 ceera. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOM ONTUKH
Hcnosib30BaHnE 3aKOHOB CBETA B
31 TEXHHUKE
6. YUesroBek u nmpupoaa (44)
32 ABTOMAaTHKa B HaIIEH )KU3HU . Komnberorepnoe
33 Panuo u TeneBuacHue 0bopynoBaHue
AnbTepHATUBHbBIE UCTOUHUKHU
34 SHepruu. Buael ssekTpocraHinii
Hayka ceronns. Hayka u
35 0€30MacHOCTh JOJIEH.
KasnengapHo-remaTnueckoe IiiaHupoBanue 9 kiacce
Hara Tema ypoka Hcnoan3oBanue IIpUME
No MIPOBEICHHUS 000opy10BaHMsl LIEHTPA | YaHUE
n/n | Ilnan | dakr €CTeCTBEeHHOHAYYHOI
U TeXHOJOTHYeCKOM
HAINPaBJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBognoe 3anmstue. Llenu m 3amaum | KomnerorepHoe
1 Kypca. TexHuka 6€301macHOCTH. o0opynoBaHue
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2. Kunematuka (7 1)

CnocoObl orucanus

ObopynoBanue s

2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAIHi
[IpsiMonuHENHOE paBHOMEPHOE ObopynoBanue s
JBIKEHUE 110 TuiockocTtu? CMoTps JIeMOHCTpALIHIA
3 13 KaKoi TOUKH HaOII0AaTh
OTHOCHUTENBHOCTD ABHKEHUSI. ObopynoBanue s
4 CrnoxeHue IBUKEHUM. JIEMOHCTpALUi
Jlabopamopnvie pabomul: Ob6opynoBanue ams
«M3y4eHne NBHKEHHS CBOOOTHO J1a00paTOPHBIX PaboOT U
najiarouiero tena», «M3yuenue YYEHUUECKHUX OIBITOB
S JIBUKEHHUSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BuiHeBas ObopynoBanue s
koctouka? Pacuer Tpaekropuu JI€MOHCTpAIIHIA
JBUKEHUS TEJ U MEPCOHAKEN
6 pacckasoB P.Pacnn o MronxayseHe
Hcropuueckast peKOHCTPYKIIHS ObopynoBanue s
onbeIToB ['ammies o OIIPCACIICHUTIO I[eMOHCTpaI_[I/Iﬁ
7 YCKOpEHHs g.
Ornpenenenne CKOpOCTH ObopynoBanue s
PAaBHOMCPHOI'O IBHXKCHUA IIPU I[eMOHCTpaI_[I/Iﬁ
WCIIOIB30BaHUM TPEHAXKEPa
8 «OeroBas JOPOKKay.
3. Iunamuka (84)
Cuna Bomu, cuina yOeKIeHUs UIn O6opynoBanue s
9 cuiia - pu3nyeckas BelIMyuHa? JEMOHCTPALIHI
Jlabopamopnas paboma: O6opynoBanue st
10 «V3Mepenne Macchl Tenay nabopaTOpHBIX padoT u
JIBu>keHue Tena moj AeiicTBreM YUEHUYECKUX OMBITOB
11 HECKOJIBKUX CHJI
JIBUKEHUE CUCTEMBI CBSI3aHHBIX O6opynoBanue s
12 TEJl JIEMOHCTPALII
Jlabopamopnvie pabomui: | OOOpymOBaHUE IS
«M3ydeHne TpeHus CKOJIbKEHUSD) 1abopaToOpHBIX paboT U
13 YYEHHYECKUX OIBITOB
Jlunamuka paBHOMepHOTo ABMKeHus | OOopynoBaHue ams
14 110 OKPY>KHOCTHU JIEMOHCTpAIi
Uctopus passutus npeacrasienuit | O6opynoBanue amns
15 o Bcenennoii. ConHevHas cucTeMa. | J€MOHCTpAIMii
OTKpBITHS HA KOHYUKE TIEpa. O6opynoBanue s
[IepBbIE UCKYCCTBEHHBIE CITYTHUKH JEMOHCTPALMI
16 3emuIn.
4. UmnyJanc. 3aKoH coxpaHeHusi UMITYJibca (34)
17 Kax BbI 1XTy Ha30BeTe... KomnerorepHoe
18 PeakTuBHOE ABM>KEHUE B IPUPO/IE. obopynoBaHue
Paccnenopanne A TII ¢ momortbio Komneroreproe
19 3aKOHA COXPaHEHUs] UMITYJIbCa o0opynoBaHue
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st
20 «Ornpesenenue HeHTPOB Macc 1abopaToOpHBIX paboT U

Pa3TUYHBIX TN (TpU Crocoda)»

YUYCHUYCCKHUX ONBITOB
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[Ipumenenne mpocThix MexaHu3MoB | KommnberoTepHoe
B CTPOUTENIBCTBE: OT 3EMIISTHKH 10 obopymoBaHue
21 HebocKkpeba
6. Mexann4yeckue Kojae0aHus M BOJTHBI (34)
22 Buner MasTHUKOB U UX KoieOaHUHA O6GopynoBanue s
23 Yto nepeHocuT BojHa? JICMOHCTpALHH
KonebaTtenbHble CUCTEMBI B IPUPOJIC
24 Y TEXHUKE
7. DJAeKTPOMATrHUTHBbIE KOJIeOaHUsS M BOJHBI (24)
DKcrnepuMeHTalIbHas [TPOBEpPKa KommerorepHoe
25 cBoiicTB DM BOIH. 06opyioBanue
Uccnenoanue snexkrpomMarautHoro | KommbrotepHoe
26 mnydenns CBU-nieun 060py0BaHKE
8. OnTuka (44)
. U3rotoBnenue Moenu KomneroTrepnoe
27 Kasei10CcKoma. 060py0BaHKE
DKcrnepuMeHTallbHAs [TPOBEpPKa O6opynoBanue s
28 3aKOHA OTPAKEHUS CBETA. JIEMOHCTpAIIHA
Jlabopamopnas paboma: O6opynoBanue st
«M3mMepeHne moka3aTes 71ab0opaTOPHBIX padoT |
29 MIPEJIOMJICHUS BOJIBI) YUEHUYECKUX OMBITOB
Kaxk oTnmnuaroTcst mokasarenu ObopynoBanue s
30 MIPEJIOMJICHUS [[BETHOTO CTEKJIa JIEMOHCTpAIHi
9. ®du3uKa aToMa U ATOMHOTO siapa (44)
[Tornomienue u ucmyckaHue cBeTa KommerorepHoe
31 atoMaMu. ONITHYECKHUE CTIEKTPHI. 06opyaoBaHHue
N3mepenne KIIg COJIHEYHOM
32 Oarapeu KommnbrorepHoe
Bmmsane PAaAOaKTUBHBIX 060pyIIOBaHI/I€
33 M3ITy4eHUN Ha KUBBIE OPraHU3MBbI
" Crioco0bl 3amuThI OT

PaaAOaKTUBHBIX H3Hy‘IeHHﬁ
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