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ILnanupyembie pe3yjibTaThl 0CBOCHHUS NIPOrPAMMbl BHEYPOYHOI
AeSITeJIbHOCTUHCIKCIIEPUMEHTAPUH N0 (Pu3uKe» (C UCMOJIb30BAHUEM
odopynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanu3arus nmporpaMmbl ClIOCOOCTBYET JOCTHKEHUIO CIEAYIONIUX Pe3yabTaTOB:

JInuHocTHBIE:

B cdepe JMYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI yUaIIUXCS:

* yueOHO-II03HaBATEIbHBI MHTEPEC K HOBOMY y4€OHOMY MaTepuaily U crocodam
PELICHUSIHOBOM 33/1a4H;

* OpHUEHTaIUs Ha TOHUMAaHKe MPUYHH yClieXa BO BHEYUEOHOM IEATENbHOCTH, B TOM
YlUCJie HacaMOAHAIM3 M CAaMOKOHTPOJb pE3ysbTaTa, Ha aHaJIW3 COOTBETCTBUS
pe3yNbTaTOB TPEOOBAHUSIMKOHKPETHOM 3a/1auu;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCHEIIHOCTH BHEY4EOHOM
NEeSATENbHOCTH;

Obyuarowuiics noxy4um 603MONCHOCMb 071 POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIMU IIKOJIbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOIICHHS K
IIKOJIE,[IOHMMAaHNs. HEOOXOJAMMOCTH YY€HHS, BBIPAKEHHOIO B Mpeo0dialaHuu
y4eOHO-T103HABATEILHBIXMOTHUBOB,;

* BBIPQXKXEHHOM YCTOMYMBOW yueOHO-TI03HABATEIbHOM MOTUBALIUY YUEHHUS,;

* YCTOMYMBOro y4eOHO-IIO3HABaTEILHOIO MHTEpEca K HOBBIM OOLIMM cIoco0aM
penieHus 3a1ay.

MeranpeamerHsbie:

B cdepe peryasiTHBHBIX YHUBEPCATbHBIX YUYCOHBIX ICUCTBUI YUAIINXCS:

* I[UIAHUPOBATh CBOU JCWCTBUSA B COOTBETCTBHUM C IIOCTAaBJIECHHOMW 3aJadyed |
YCIOBUSIMU €€peau3allii, B TOM YKCJIe BO BHYTPEHHEM IJIaHE;

* YUHUTHIBaTh YCTAHOBJICHHBIC TpaBUJia B IJIAHUPOBAHMHM W KOHTPOJIE crocoda
pelieHus;

* OCYILIECTBIIATh UTOTOBBIM Y MOLIATOBBIM KOHTPOJIb MO PE3YIIbTATY;

* OLICHMBAaTh NPABWIBHOCTH BBINOJHEHUA JEWCTBUSI HA YPOBHE aJICKBAaTHOU
PETPOCIEKTUBHONOIIEHK COOTBETCTBUSI PE3YyJIbTATOB TPeOOBAHUSIM  JTaHHOM
3aJ1a4y ¥ 3aJ]a9HOM 00J1acTH;

* QAJICKBaTHO BOCIPHUHUMATH MPEIJIOKEHUS W OILEHKY YYHUTEJIeW, TOBapHUIIEH,
POIUTENEU UAPYTUX JIFOJIEH;

* pa3uyaTh CIOCO0 U PE3YNbTAT JCHCTBHUS.

Obyuarowuiics noyuyum 603MOHNCHOCIb HAYUUMCA!

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC YUCOHBIC 3a/1a4H;

* MIPOSIBJIATH MO3HABATEIHLHYIO HHUIIMATUBY B Y4EOHOM COTPYAHUYECTBE;

* CaMOCTOSITEIILHO aJICKBATHO OIIEHUBATh MPABWIBHOCTDH BBINOJHEHUS JICUCTBUS U
BHOCUTHHEOOXOAUMBIE KOPPEKTUBBI B UCIIOJHEHHE KaK MO XOJy €ro peajv3aluu,
TaK M B KOHIIE JCHCTBHUA.
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B cdepe mo3HaBaTeIbHbIX YHUBEPCATBHBIX YUSOHBIX JEHCTBUI yUaIIUXCSI:

* OCYLIECTBJIATH MOMCK HEOOX0UMOM HH(OPMALIUY I BHITIOTHEHUS BHEYYEOHBIX
3aJlaHMid €  HCIOJb30BAaHHEM  y4e€OHOM  JUTEpaTryppl M B OTKPBITOM
UH(POPMALIMOHHOM  MPOCTPAHCTBE,YHIIMKIONEANNA, CHPABOYHUKOB  (BKJIIOYas
AIIEKTPOHHBIE, IIUPPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

WNHurepHera;

* OCYILECTBIIATH 3aMUCh ((PUKCAIUIO) BEIOOPOUHOI HHPOPMAITUN 00 OKPYKAIOIIEM
MHUpeE U ocede caMoM, B TOM 4YucIie ¢ moMolbio nHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHMS, TPOEKTHI B YCTHOW U MMCbMEHHOH PopMme;

* IPOBOJUTH CPABHEHHE U KIACCU(DPHUKAIIIO TI0 3aJJaHHBIM KPUTEPHUSIM;

* YCTAHABIIMBATh IPUYUHHO-CIIEICTBEHHBIC CBA3U B H3y4a€MOM KPYTe sIBJICHUMU;

* CTPOUTH pacCykJIeHUs B GOopMe CBSA3H MPOCTHIX CYKAECHUI 00 00BEKTE, €r0
CTPOEHUH,CBOMCTBAX U CBA3AX;

Obyuarowuiics nNoxy4uUm 603MOHCHOCMb HAYYUMBCSL:

* OCYILECTBIIATh PACIIMPEHHBIN MOUCK UHPOPMAIMK C UCIIOJIb30BAHUEM PECYPCOB
o6ubnuotek ucetu UHTepHer;

* 3anMchiBaTh, (UKCUPOBATh HHGMOpMALUI0O 00 OKPYXAIOIUX SBICHUSIX C
nmoMouIprouHCTpYMeHTOB KT

* OCO3HAHHO M MMPOU3BOJILHO CTPOUTH COOOUIEHHS B YCTHOM U MUCBMEHHOU (hopMme;
* OCYUIECTBJIATh BbIOOp Hanbosee 3((PEKTUBHBIX CHOCOOOB pEIICHHS 3a1ad B
3aBUCUMOCTH OTKOHKPETHBIX YCIOBHI;

* CTPOUTH JIOTMYECKOE PAaCCY>KIEHUE, BKJIOYAIOIIEE YCTAHOBJIEHUE MPUYUHHO-
CJICJICTBEHHBIXCBSI3CH;

* MOTYT BBIUTH Ha TEOPETHUYECKUW YPOBEHb PEIICHUS 3a]ad: PEIICHHE II0
ONpENECICHHOMYIUIaHY, BJIAJICHHE OCHOBHBIMU NPHUEMAMM PELICHHS, OCO3HAHMS
NEATEIBHOCTH 10 PELICHUIO 3aJa4H.

B cepe KOMMYHHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEUCTBUM yUaIlIMXCA:

* QJIGKBaTHO MCIIOJIb30BaTh KOMMYHUKAaTHBHBIE, MPEXKIE BCETO - pEUYEBBIE,
CpeIcTBa JUIAPEUICHUS  Pa3iu4HbIX KOMMYHUKATHBHBIX  3aJad, CTPOMTH
MOHOJIOTUYECKOE COOOIICHUE, BIIAIEThIUATIOTHYECKON (OpPMON KOMMYHUKAIIHH,
UCIIOJIb3Ys, B TOM uuciie cpeacrBa U uHCTpyMeHTbl MKT wmancraHunonHOTO
OOIIICHHS;

* IOMyCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Yy JIOJAEH Pa3IMYHbIX TOUYEK 3pPEHMS, B
TOM YHCJI€ HECOBMAJAIOIINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCA HA MO3ULIUIO
napTHepa B OOILIEHUH WB3aUMOJCHCTBUY;

* YUUTHIBATHh Pa3HbIE MHEHUSI U CTPEMUTHCSA K KOOPJIMHALIMK PA3TUYHBIX MMO3UIIHMA
BCOTPYIHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

* IOTOBAPUBATHCS U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATETbHOCTH,
B TOM YHCJIEB CUTYaI[UU CTOJKHOBEHUS] HHTEPECOB;

Obyuarowuiics noay4um 803MOACHOCMb HAYYUMbCSL:

* YUUTBIBATh U KOOPJUHUPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBEHHOM
MTO3ULUU APYTUXITFOAEN;
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* YYUTHIBATH pa3Hble MHEHUS WU HMHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

* IOHUMATh OTHOCUTEIILHOCTh MHEHUH | MTOJIXO0/IOB K PEIICHHUIO TPOOIIEMBI;

* aQpryMEHTHPOBATH CBOIO TO3WIMIO M KOOPAWHUPOBATH €€ C TO3UIUSIMH
MapTHEPOB BCOTPYIHUYECTBE TMPH BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOU
TEeSTSIIHOCTH;

* 33/1aBaTh BOIPOCHI, HEOOXOAUMBIE JIJIsi OpPTaHU3AI[MH COOCTBEHHOMN JCSITEILHOCTH
HCOTPYJHUYECTBA C TAPTHEPOM;

* OCYIIECTBIATh B3aWMHBIH KOHTPOJIh M OKa3blBaTh B COTPYJAHHUYECTBE
HEO00XO0IMMYIOB3aUMOIIOMOIIIb.

IIpeamerHsble:

- OPUEHTHPOBATHLCS B ABJICHHUAX M 00BEKTaX OKPY)KAIOIIEr0 MUPA, 3HATh TPAHUIIBI
UXIIPUMEHUMOCTH;

- MOHUMAaTh ONpeAcieHUs (PU3MUCCKUX BEJIMUYMH W IMOMHHUTH OIPEICIISIONINS
dbopmybL;

- TIOHMMATh KaKuM (PU3NICCKUM TMPUHITUTIAM H 3aKOHAM IMOAYHNHSIOTCS TE WIH
MHBICOOBEKTHI M SIBJICHUS TTPUPO/IBI;

- 3HAHKE MOJICIIH ITOMCKA PEIICHUH JUTS 3a/1a4 110 (PH3uKe;

- 3HaTh TEOPETHUYECKUE OCHOBBI MAaTEMATHKH.

- MPUMEYATh MOJISIIH SBJICHUHN U OOBEKTOB OKPYIKAIOIIETO MHPA,;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;

nepeopMyTHpoBaTH U MOJICITHPOBATH, 3AMEHSITh UCXOIHYIO 33]1a9y JIPYTOM;
COCTaBJISITh IUIAH PEIICHUS;

BBIJIBUTATh U TIPOBEPSITH MIPeIIaraeMble I PEIICHUS TUITOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBCHHBIMU OTICPAIlUSMHU, COCTABIISIOIIUMHU TIOMCK
peIICHUs3a1a4H.

Conep:xanue nporpaMMbl BHEYPOUHOM 1eSITEJIbHOCTH
7 kaacc

Beenenne. Brognoe 3anstue. Llenu u 3amaun kypca. TexHuka 6€30mMacHOCTH.
Poab 3xcniepuMeHTa B :KU3HHU Ye10BEKa.

Teopusa: W3yunTb OCHOBBI TeOopuH norpemHocred. llorpemHoctn npsMbeIx u
KOCBEHHBIXU3MEPEHUM, MAaKCHMallbHas IOTPEIIHOCTh KOCBEHHBIX W3MEPEHMU,
y4eT TMOTrpelIHOCTe HM3MEpEeHUHnpu mnocTpoeHuu rpadukoB. I[Ipeacrasnenue
pe3ynbTaToB U3MepeHuil B hopme Tadaul U rpaduKoB.

Ilpakmuxa: OCHOBBI TE€OPUHM IOTPEIIHOCTEW NPUMEHATh NPHU BBITOJIHEHNUN
AKCIIEPUMEHTAIIBHBIX3a/1a4, NIPAKTHYECKUX pabor.(¢c HCNOJIb30BAHHEM
odopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX U008 OESAMENbHOCHIU:

4
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[IpuBoauTh mpuUMEpPbl OOBEKTOB U3yueHUs QU3MKH ((PU3NYECKUE SIBICHUS,
¢usnyeckoe Teo,BeuIecTBO, (uznueckoe mojie). HabmonaTte M aHAIM3UpPOBAThH
¢uznyeckue siBaeHUs (PUKCUPOBATEU3MEHEHUS CBOMCTB OOBEKTOB, CPAaBHUBATH MX
n 0000mare). [103HAKOMUTBCA € SKCIEPUMEHTAIBHBIMMETOIOM HCCIEAOBAHUS
npupoasl. COopka mpubOOpoOB M KOHCTPYKUMU. Mcnonb30BaHHE HW3MEPUTEBHBIX
npuOopoB.BeinonHeHne 1a00paTOPHBIX U MPAKTHYECKUX padoT. J(uarHocTuka u
YCTpaHEHHE HEUCITPABHOCTEN

npubOopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIINXCS TaHHBIX.
MexaHuka.

Teopusa:  PaBHOMepHOe W  HepaBHOMepHOe  nBWkeHHe. ['paduueckoe
npenacTaBlieHue ABMkeHus. Pelenne rpadguueckux 3aiay, pacyeT IMyTH U CpeHen
CKOPOCTH HEpaBHOMEPHOro JBHKEHHUs.IIOHATHE WHEpUMHM W HUHEPTHOCTH.
Lentpobexxnass  cuna.  [IpuMeHeHne  JaHHBIX  (QU3MYECKMX  IOHATUIB
KU3HEIEATEIbHOCTH YenoBeka. Cuiia ynpyrocTy, Cujla TPEHHUSL.

IIpakmuka: VccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAKOLIEH B
OpyXHHE, OTCTENeHH AepopMmaluu MpyxuHbl. OmnpeneneHue Ko3pduumeHTta
TPEeHUs Ha TpuOOMeTpe.(C HCMoJIb30BaHneM 00opyaoBanus «Touka pocTay)
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT CUJIbI HOPMAJIBHOTO JTABJICHUS.
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0esIMENbHOCTU.

Ananu3 tabnui, rpadukoB, cxeM. [Touck oObsacHeHHsT HAOII01a€MbIM COOBITHSIM.
OmnpeneneHnecBoONCTB NPUOOPOB MO YepTEKaM U MOJAEISAM. AHAJIN3 BOSHUKAIOLIUX
npoOieMHBIX cuTyanuii.MI300paxaTs cuCTeEMy KOOpAMHAT, BBIOUpATh TEJIO OTCUETa
U CBSI3bIBATh €r0 C CUCTEMOM KoopauHat.Mcrnonp30BaTh cUCTEMY KOOPAMHAT AJIs
M3Y4YEHUsl MPSAMOJMHEHMHOro ABMKEeHHs Tena. COOpkanpuOOpoB U KOHCTPYKLHUU.
Hcnonb3oBaHne W3MEPUTENBHBIX NPUOOPOB. BrimonHeHne 1abopaTOPHBIXU
NpakTHYeCKUX paboT(c HcmoJib3oBaHueM obopynoBanus «Touka pocray).
JlnarHoctuka M yCTpaHEHHE HEHMCIpPaBHOCTEW MpUOOpOB. BricTpanBaHuerunores
Ha OCHOBAHMM HUMEKOIIMXCA AaHHBIX. KoOHCTpyupoBaHWe U MOJAEIMPOBAHUE.
BrinonHeHne3aganuii Mo yCOBEPIEHCTBOBAHUIO MPHOOpOB. Pa3paboTka HOBBIX
BapUAHTOB ONBITOB. Pa3paboTka HIpoBEpKa METOAMKU SKCIEPUMEHTAIbHOU
pabotel. PaGoTa B Manbix rpynmnax. AHAJIU3UPYIOT,BHIOUPAIOT U 0OOCHOBBIBAIOT
CBOE peuieHue, neucteus. llpencraBieHue pe3yJbTaTOB IMAPHOM,IPYIIIOBOMN
NEeATEIbHOCTH. Y4YacTHE€ B JMajore B COOTBETCTBUM C MPABWJIAMH PEYEBOrO
MTOBEJECHUS.

I' mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocTaTUYecKoe JaBJICHUE,
COOOILAIOLIUECSICOCY 1B, TUAPABINYECKIE MAIIUHBI.

IIpakmuka: 3a0ayu. BBITAJIKUBAIONIAs CUJIA B PA3IMYHBIX CUCTEMax; MpUOOPHI B
3a1a4ax(Ccoo0IIaroImecs COCyAbl, THAPABIMYECKUE MAIIUHBI, pblYarv, OJIOKH).
DKcnepruMeHTAIbHbIE 33/ITaHUS:

l)usmepenue cuiibl Apxumesaa, 2)U3MepeHue MOMEHTA CUJIbl, ACHCTBYIOIIEro Ha
phIuar, 3)usMepeHue
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pabOTHI CUJTBI YIPYTOCTH TIPH TTOBEME TPy3a C TTOMOIIBIO MTOABUKHOTO WU
HETIOABMXKHOTO 0J10Ka.(C ucnonb3oBaHuem obopyaoBaHua «Touka pocta»)
Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCU

Anamu3  Tabmur, rpadukoB, cxeM. I[louck OOBSICHEHUS HAOIIOAACMBIM
coObITusIM.COOpKa MpUOOPOB U KOHCTPYKLMMA. Mcronb3oBaHuEe H3MEPUTEIbHBIX
npubopoB. BrinmomHeHuenabopaTopHbIX M MpakTUYECKUX padoT. JlmarHoctuka u
yCTpaHEHHE HEUCNpPaBHOCTEW MpuOOpoB.BhICTpanBaHue TUNOTE3 Ha OCHOBAHUU
UMEIOIUXCcsl JaHHbIX. KoHCTpyupoBaHue u MmojenupoBaHue.Pabora B Manbix
rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE  pEIICHHUE,
nevicrBus.IIpencraBieHne pe3ysqbTaTOB MapHOW, TPYNIOBOM  IESITEIBHOCTH.
[lonroroBka cOOOIICHUM HIOKIAI0B. YUYacTUE B JHAIIOT€ B COOTBETCTBHH C
MPaBUJIAMH PEUYEBOTO MOBEICHUS.

Craruka.

Teopus: bnok. Periuar. PaBHOBecHE TBEPABIX TEN. Y CIOBUS paBHOBeCHS. MOMEHT
cunbl.lIpaBuno  mMomenTtoB. LlenTtp Tskectn. HccnemoBaHue — pasiaMyHBIX
MeXaHuueckux  cucteM.KoMOMHUpOBaHHBIE  3aayd, HCHOJIb3YS  YCIOBUS
PaBHOBECHSL.

IIpakmuxka: VI3rotoBieHue paboTaromieil cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbBIX 8U008 0esIMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxem. [louck 0ObsICHEHHUST HAOII0JaeMbIM COOBITHSIM.
OnpeneneHnecBOMCTB MPUOOPOB MO YEPTEKAM U MOJCIISIM. AHATIU3 BO3ZHUKAIOIINX
npoOsieMHbIX  cuTyanuil.HaOGmonate  AelcTBHE  MPOCTBIX ~ MEXaHU3MOB.
[To3HakOMUTBCS C (PU3UYECKON MOJENbI0 «a0CONIOTHOTBEPAOE Teno». Pemarsb
3a7auun Ha MIPUMECHEHUE ycioBusi(IipaBusia) paBHOBECUSI  pblyara.
[IpumensaTbycioBue (MpPaBUIIO) PABHOBECHs pblyara Jyisi OOBSICHEHUS JEHCTBUS
Pa3TUYHBIX HUHCTPYMEHTOB,UCIIONB3YEMBIX B TEXHUKE U B ObITY. COOpKa mpuOopoB
U KOHCTpyKumid. Vcmonb3oBaHMEHM3MEpUTEIBHBIX MpUOOpPOB. BrImonHeHue
71a00paTOPHBIX U MPAKTUYECKUX padOoT. JluarHocTuka u

yCTpaHEHHE HEUCIPABHOCTEH MpUOOPOB. BrICTpanBaHWEe TUIIOTE3 HAa OCHOBAHUU
UMeromXxcs JaHHbIX. KoHCTpynpoBanue n MoaenupoBanue. BrelosHeHne 3aaannii
M0 YCOBEPIIEHCTBOBaHUIO TMpuOOpoB.Pa3zpaboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka 1 nmpoBepka METOAUKU IKCIIEPUMEHTATBHOUPAOOTHI.

PaGota B Manbix rpynmnax. AHJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
peweHue, nencTeus.  IIpencrasineHue  pe3ynbTaroB  HapHOM,  IPYINIIOBOM
nesitenbHoCcTU. [ToaroToBKa co00IIEeHNIN T0KIaa0B. OCYIIECTBISIOT CAMOOLICHKY,
B3aUMOOIIEHKY JIESATEIbHOCTH. YYacTUE B IMAJIOre BCOOTBETCTBHM C IPaBUIIAMHU
pEUYEBOTO MOBEACHUS.

8 Kkiacce
TemoBbIe ABJICHUS.

TennoBoe pacmmpenue ten. lIpoueccsl miaBieHus 1 OTBEPACBAHNS, UCTIAPEHUS U
KOHJIeHcauu. Tennonepenayda. BiaxHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHus jpaa B Boge. 2. CKOPOCTH HCHApEeHUs
PA3TUYHBIXKUAKOCTEH. 3. TermoBpie ABUTATEIN Oy TIyIIETO.

Jlabopamophnvie pabomui(c uUcHoOJb30BaHUEM o0opyaoBaHusi «Touka
poctay): 1. VI3MeHeHus UIMHBI Tela MpU HarpeBaHUM U OxXJiaxaeHuH. 2.OTIMBKA
napaduaoBoro congatuka. 3. Habmiomenue 3a tuaBnenuem japaa 4. Ot yero
3aBUCUTCKOPOCTh HUCIHapeHusi >kuakoctu? 5. HalmrogeHue TemionpoBOJHOCTH
BOJbI U BO3IyXa.

Xapaxmepucmuxa 0CHOBHbBIX 8UO008 0esIMENbHOCTIU.

CamocrosiTenbHO (HOPMYIUPYIOT MO3HABATENBHYIO 3a7a4y. YMEIOT C MOMOIIBIO
BOIIPOCOBIOOBIBATH HEJIOCTAIOIIYIO uH(MOpMaIHIO. Hcnonp3oBanue
U3MEpPUTETBHBIX MPUOOPOB. BhINoaHEHNENa00paTOPHBIX U MPAKTHUYECKUX PadoT.
JluarHocTuka U ycTpaHEHHE HEMCIpaBHOCTEH mpuOopoB.BricTpanBanue rumnotes
Ha OCHOBaHWH MMEIOIINXCS TaHHBbIX. KOHCTpynpoBaHUE U MOJIETMPOBAHUE.
BrlnonHenue 3aaHuil 0 yCOBEPILIEHCTBOBAHMIO MpHOOpoB. PazpaboTka HOBBIX
BapUaHTOB OMNbITOB.Pa3paboTka M mMpoBepKa METOIUKH HKCIIEPUMEHTATIHLHOM
pabotel. PaGoTa B ManbiX rpynmnax.AHAJIM3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT
CBOE peuieHue, JaeucTBus. lIpencraBieHue pe3ynbTaTOBHNAPHOM, TIPYIIIOBOM
NEATEIIBHOCTH. Y4YacTUE B IUAJIOre B COOTBETCTBUU C IIPAaBUJIAMU PEYEBOTO
IIOBEJICHHUS.

JJIeKTpU4ecKHe sBJICHHS.

Mukpomup. Monenu aroma, cymectBoBaBmme g0 Hadana XIX. HWcropus
OTKPBITUSL ¥  JEUCTBHSTAIIBBAHUYECKOrO dyieMeHTa. Hcropus  co3pganus
anekTpodopHoit MamuHbl. OnbIT BonbTa. DeKTpUUECKUN TOK B 3JISKTPOJIUTAX.

Hemoncmpayuu:(c ucnoab3oBanueM ooopynoBanus «Touka pocray)

1. Mogenu atromoB. 2. ['anbBaHUYECKHUE 3JIEMEHTHI. 3. DIeKTpOoPOpHOI

maruHsel. 4. OnbiTel Bonbra u ["anpBany.

Jlabopamopnvie pabomsi: 1. Co3maHue TaIbBAaHMYECKUX DJJIEMEHTOB W3
HNOJPYYHBIX CPEACTB. 2.DJIEKTPUYECKHI TOK B JKUIAKOCTSAX CO3JAHUS «30JI0TOTO
KITFOUHKA) .

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTHU:

VYrpaBisioT cBoel MO3HABATENLHON M YU4EOHOU JeATEeIbHOCTHIO TTOCPECTBOM
ITOCTAaHOBKULIEIICH, TNIAHUPOBAHMS, KOHTPOJISI, KOPPEKLIUU CBOUX JIECUCTBUU U
OLICHKH YCHEIIHOCTH yCBOeHUs. CpaBHUBAIOT CIIOCOO M pe3yNIbTaT CBOUX JACHCTBUIA
c oOpasuoM - JHMCTOM  CONpPOBOXIACHUS.OOHAPYKUBAIOT  OTKJIOHEHUS.
OO0ayMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTpOJIb.MIcoNb30BaHe  M3MEPUTEIbHBIX MPUOOpPOB.  BrimoiaHeHue
7abopaTOpHbIX M MpakTHueckuxpabor.  JlmarHocthka ©  ycTpaHEHUE
HEucIpaBHOCTe npubOopoB. BeicTpanBaHue rumnoTe3 HAOCHOBAHUU MMEIOIIMXCS
naHHbIX. KoHCTpyrpOoBaHue 1 MOJAETUPOBAHUE.

DJIeKTPOMATHUTHBIE SIBJICHUS.

MarnutHoe TOJie B BemecTBe. MarHuTHas aHoManus. MarHuTHele Oypw.
Pa3HOBUAHOCTHUAIEKTPOU3IMEPUTEIIBHBIX npuOopoB. PasnoBugHOCTH
AIEKTPOABUTATEIIEH.
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Hemoncmpayuu(c ucnojib3oBanueM ooopyaoBanus «Touka pocrta»):1.
HarnmsaaHaocTe moBeeHns BEIECTB B MArHUTHOM T1oJ1€e. 2. [Ipe3enTannu o
MarHUTHOM Tojie 3emiid M O MarHuTHBIX Oypsax. 3. JlemoHcTparms
Pa3HOBUIAHOCTEUDIICKTPOU3MEPUTEIBHBIX pruOOpPOB. 4, Harmsanocts
Pa3HOBUIHOCTEM AIEKTPOABUTATEIEH.

Jlabopamopnwvie pabomul: 1. ViccnenoBanve pa3iuyHbIX 3JIEKTPOU3MEPUTEIBHBIX
IpUOOPOB.

Xapaxmepucmuxa 0CHOBHbBIX 8UO008 0esIMENbHOCTIU.

VYrpaBisioT cBoel MO3HABATENLHON M Y4EOHOU JeATEIbHOCThIO TOCPEICTBOM
NOCTAHOBKUIIEIIEH, TUIAHUPOBAHUSA, KOHTPOJIS,, KOPPEKIUN CBOUX JNEUCTBUU U
OILICHKH YCTICIIHOCTH yCcBOEeHUs. CpaBHUBAIOT CIIOCOO U pe3yJIbTaT CBOMX JEHCTBUN

C 06p33HOM - JNCTOM COHpOBO}KIIeHI/IH.O6Hapy}KHBaIOT OTKJIOHCHHA.
O6IIYMBIBEII-OT IMPUYINHBL OTKJIOHCHHUH. OCYHIGCTBJ'IHIOT CaMOKOHTPOJIb U
B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUA.
HcTouyHMKY CBETa: TEIUIOBBIE, JIOMUHECIICHTHBIE, HCKYCCTBEHHBIE. 3roTOBIEHNE
KaMepbl -00CKypa M HCCIEJOBaHHE H300paXXEHUs C IIOMOIIbI0 MOJEIH.
MHorokpatHoe u300pa)keHHE NpEeIMETaB HECKOJIBKMX IUIOCKHX —3€pKajiax.
M3rotoBUTH MEPUCKOI U C €ro MOMOUIbI0 MpoBecTH HabOmoaeHus.[Ipaktuueckoe
HCIIOJIb30BAaHNE BOTHYTBIX 3€pKajl. 3pUTEIIbHBIC WIUTIO3UH, TIOPOKIAEMBIE
npesioMJIeHuEM cBeTta. Mupaxu. Pa3Butre BOJIOKOHHOM ONTHUKHU. Vcmosib30BaHue
3aKOHOB CBETA BTEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynoBanusi «Touka pocra)
1. Paznuunbie UCTOYHUKHU CBeTa. 2. M300paxeHue nmpeaMera B HECKOJIbKUX
IIOCKUX 3epkanax. 3. M3o0paxeHue B BOrHYTHIX 3epkanax. 4. VMcnonb3oBanue
BOJIOKOHHOM  ONTHKH.5.  YcCTpoilcTBO  (poroammaparoB, KHHOIPOEKTOPOB,
KaJIEUTOCKOIIOB.
Jlabopamophwvie pabomui: 1. I3roToBieHne KaMmepbl - 00CKypa U UCCIEIOBaHUE
M300paxeHusl cromoIiplo Moaenu. 2. llpakTmueckoe MPUMEHEHHE IUIOCKHUX
3epkan. 3. IlpakTmueckoe HMCHOIB30BAHUEBOTHYTHIX 3epkan. 4. W3rotoBneHue
MEepUCKONa U HAOJIIOICHHSI C TIOMOIIBIO MOJEIIH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCMU:
VYrpaBisioT cBOeH MO3HABATENLHON M YUEOHOU JesATEIbHOCThIO TOCPEICTBOM
IIOCTAaHOBKULIEIICH, TUIAHUPOBAHUSA, KOHTPOJISA, KOPPEKLIMU CBOUX JIEUCTBUN U
OLICHKU YCHEIIHOCTU YCBOEHUA.BBIIEHSIIOT U (POpMYIHPYIOT MO3HABATEIbHYIO
nenb.  BBIACNAIOT  KOJMMYECTBEHHBbIE  XapaKTEPUCTUKUOOBEKTOB,  3aJlaHHBIC
cinoBaMu. [I[pyHHMAIOT MO3HABATENBHYIO LIEb U COXPAHSIOT €€ MPU BBIMOJIHEHUH
y4eOHbIX nericTBuil. OCO3HAIOT CBOM ACHCTBUSA. IMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIIIEHUsT B MAJIBIXTPYIITIAX.
Yes10Bek U ipupoaa
ABTOMaTMKa B Hamiel u3HU. I[IpuMepsl HCHONB30BAaHUS AaBTOMATUUYECKHUX
YCTPOMCTB B Hayke,Ha MNpPOM3BOACTBE M B ObITy. CpencrtBa cBszu. Pamumo u
TeNEBUAEHUE. AIbTEPHATUBHBIE HCTOYHUKUAHEPTUU. BUIBI 2IEKTPOCTaHLUA.
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HeoOxoaumMocTh SKOHOMHUHW TMPUPOIHBIX PECYPCOB HMHCIOIB30BAHUS, HOBBIX
AKOJIOTUYHBIX M 0€30TaCHBIX TexHoJoTHii. Hayka u 6e30macHOCTb JTI0IeH.
Jemoncmpayuu: 1. poromaTepuaiibl v caaiabl IO TEME.

Jlabopamophnvie pabomwvr: 1.M3ydenue AEHCTBUN CPEACTB CBS3U, pPaauo M
TEJICBUICHUS.

Xapaxmepucmuxka 0CHOBHbBIX U008 0EesIMENbHOCTU.

CamocTosTenbHO  (GOpMYJIHUPYIOT  TO3HABATEIbHYIO 3aj1audy. YwmewT (Wiu
Pa3BHUBAIOT)CIIOCOOHOCTh C  TMOMOIIBI0 BOMPOCOB JOOBIBATH  HEJOCTAIOIIYIO
uHdopMaIuio.

9 kiace

Kunemaruka
CnocoObl  omucaHus ~ MexaHW4eckoro  jBwkenus. Cucrema  OTcUera.
[IpsamonuueiiHoenBukeHue. IIpsiMonuHENHOE PABHOMEPHOE JIBUKEHUE TIO
mwiockoctu. llepemenieHne W CKOPOCTh MPUPABHOMEPHOM MPSIMOIMHEHHOM
JIBIKEHUU MO TJIOCKOCTH. OTHOCUTEIBHOCTh ABWKEHMS. CIOKEHUEIBUKCHUM.
[IprHiMn He3aBucuMocTH JBHXKEHUU.KpuBonuHelHoOe nBWKEHME. JIBH)KEHHE
Tena, OpOIIEHHOTO TOJ YIJIOM K TOpU30HTY.PaBHOMEpHOE ABUXKEHHE TIO
OKPYXHOCTH. YTIIOBasi ckopocTk. [lepuoa u wactora BpameHus. CKOpoCTh
U YCKOpEHHUE TIPU PABHOMEPHOM JIBH>)KEHUU MO OKPYKHOCTH.

Jlabopamophvie pabomui(c uUCHOJb30BaHMEM oOopynoBanusi «Touka
pocTay):

N3yuenue nBuxeHust CBOOOHO MaJaroIIero Tea.
N3ydenune nBUKEHUS 110 OKPYKHOCTH.
IIpumepnvie membi RPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTM PAaBHOMEPHOIO  JBWIJKEHHS TMPU  MCIOJIB30BAHUU
TpeHaXkepa «OETOBaASIOPOKKAY.
Hctopuueckass peKOHCTPYKIMS ONBITOB ['anuiies mo onpeneneHuo YCKOPEHHs
cBOOOTHOTOITAECHHUS TEIL.
[IpuHuUIIBEI pabOTHI MPUOOPOB AJI1 UBMEPEHHUS CKOPOCTEN U YCKOPEHUH.
[IpumeHeHnne cBOOOAHOTO TAJIEHUS JIJIsl U3MEPEHUS PEaKIIUU YeIOBEKa.
Pacuyer TpaekTopuun ABMKEHUS IEPCOHAXKEN paccka3oB P.Paciy.
Xapakxmepucmuka 0CHOBHBIX 8UO08 0esIMelbHOCU.: YTEHUE U 00CYKJIeHUE TeKCTa
CTaTEHUHTEPHET-CATOB, OOCYXX/IeHNE NOKIAJ0B U MPE3CHTAINi, COCTaBICHUE U
penieHue 3aaa4, 00Ccy)aeHrnecrnoco0oB pemieHus (moaroroka k OI'D mo ¢usuke).
JAnnamuka
Nueprmanbabie cucrembl otcyeTa. Cuna. 3akonsl HeloToHa. JIBMKEHUE Tena Mo
JNEUCTBUEMHECKOJBKUX CHJI. JIBH>KEHHWE CHCTEMBbl CBS3aHHBIX TeJ. JluHamuka
PaBHOMEPHOTO JBMKCHHUSIMATEPUATIBHOM TOYKHM TO OKpYKHOCTH.Kitaccel cuil.
3aK0H BCEMUPHOTO TATOTeHUs. [|BrkeHue miaHeT. VIcKyCCTBEHHBIE CITyTHUKH.
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Conneunas cuctema. Mcropus pazButus npeacrabieHuil o Beenennoil. Ctpoenue
1 sBoronusABecenennon.

Jlabopamopnvie pabomui(c UcHoJIb30BaHMEeM o0opyaoBaHusi «Touka
pocTay):

N3mepenne wmaccel Tena C HUCIOJb30BAHMEM BEKTOPHOIO  Pa3JIOKECHUS
cwibl.M3yyeHne KUHEMaTUKU M JIMHAMUKH PAaBHOYCKOPEHHOI'O JBHKEHUS (Ha
npuMepe MalimHbIATBYAa). M 3ydeHne TpeHus CKOIbKEHUS.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

HcTtopuueckass pekoHCTpyKuMs onbIToB KyjgoHa U AMOHTOHA IO OINpPEAEICHUIO
BEJIMYUHBICHIIBI TPEHHSI CKOJIbXeHUs.[lepBbie HCKYCCTBEHHBIEC CITYTHUKH 3€MJIH.
Kak orianuarorcs MexaHMYeCKHE Ipolecchl Ha 3eMjie OT MEXaHHYECKHX
npoueccoB B kocMoce? Tena ComHeuHoM cucTeMbl. OTKPBITHS Ha KOHYHKE Mepa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesamenlbHOCMU. YTEHUE U 00CYXKIEHUE TeKCTa
CTaTEHMHTEPHET-CAUTOB, 00CYKIEHHE TOKIAJ0B U MPE3EHTALNI, COCTABICHUE U
penieHue 3aaa4, oocyxaeHnecnocoooB pemenus (moaroroka k OI'D o gusuke).
Nmnyabe. 3akoH coXpaHeHHs UMITYJIbCA

Nmnynec. I3MeHeHne uMITyapca MaTtepruaibHOM TOUkKU. Crucrema Ten. 3akoH
COXpaHEHUSMMITYJIbCA.

IIpumepnvie memvl RPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:

PeaxtuBnoe nemxkenne B npupone.Paccienoanue [ITII ¢ momompio 3akoHa
COXpaHEHUs UMITYJIbCA.

Xapaxkmepucmuxa 0CHOB8HBIX U008 OesimeNbHOCMU. YTEHUE U 00CYX IECHUE TEKCTa
CTaTEHMHTEPHET-CAUTOB, O0CYK/IEHHE JOKIaJ0B U MPE3EHTALMi, COCTABICHUE U
penieHue 3aaay, oocyxaeHnecrnocoboB pemieHus (moaroroska k OI'D mo usuke).
Craruka

PaBHoBecue tena. MoMeHT cuiibl. Y CIOBUS paBHOBECUS TBEpAOTo Tena. [IpocThie
MEXaHHU3MBI.

Jlabopamophvie pabomui(c uUcHOJIbL30BaHMEM oOopynoBanusi «Touka
pocTay):

OnpeneneHre HEHTPOB MACC Pa3IUYHbIX Tel (TpU crocoba).

IIpumeprvie membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

[IpuMeHeHrne TPOCThIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3E€MJSIHKH [0
Hebockpeba.ccnenoBanue KOHCTPYKIIMH BEJTOCHUIIE A,

Xapaxmepucmuka 0CHOB8HbIX 8UO08 OeamenlbHOCMU: YTEHUE U 00CYXK/IeHUEe TeKCTa
CTaTEHUHTEPHET-CAUTOB, OOCYXKJIEHUE OKIAJ0B U MpPE3EHTAIMi, COCTaBJICHUE U
penieHue 3aaa4, 00Ccy)aeHnecrnocoooB pemieHus (moaroroka k OI'D mo ¢usuke).

MexaHnu4yeckue KoJie0aHUs U BOJTHBI

Mexanuueckue kosnebanusa. IlpeoOpazoBaHue 5SHEPruM TMPU  MEXAHMUYECKHX
kKoneOanusix.MareMaTuyeckuii ¥ OPYXKUHHBIA ~ MadaTHukud.  CBoOojaHbIE,
3aTyxarouMe W BbIHYXJACHHbIe KoyieOaHusa.Pesonanc.MexaHnyeckue BOJIHBIL.
JInHa M CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopmnvie pabomvi(c HMcHOJb30BaHHeM oOopynoBanus «Touka
pocTay):
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N3yuenne koneOaHmii HUTSHOTO MasTHUKA.

IIpumepnvie membi RPOEKMHBIX U UCCIEO0BANENLCKUX PAOOM.:

CrtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KonebaTeapHbIe CUCTEMBI B IPUPOJIE U

TEXHUKE.

Xapaxmepucmuka 0CHOB8HbIX 81008 OesamelbHOCmU: YTEHUE U 00CYKIeHNE TeKCTa

CTaTEHUHTEPHET-CANTOB, OOCYXKJIEHHE JOKIAI0B U MPE3EHTAIlUH, COCTABICHUE U

penieHue 3aaa4, 0ocyxaeHuecrnocoooB peuienus (moaroropka k OI'D o gusuke).

JJIEKTPOMATHUTHBIE KOJIeOAHNS M BOJHBI

[Tepemennslit anekTpuueckuii Tok. KonedarenbHblii KOHTYp. BeIHYX/I€eHHBIE 1

cB0OOHBIE DMKOIe6anms. M BOTHBI U UX CBOWCTBA.

IIpumepnvie membi RPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpuHUMNBI pagnoCBA3U U TeleBUICHUA. Biussane OM u3inydyeHud Ha KUBBIE

Oopranu3Mbl. I3roToBIEHNE YCTAHOBKH ISl IEMOHCTpAIMU ONbITOB o DMU.

OnekTpoMmarauTHoe n3nydenrne CBY-neun.VcTopuueckas peKOHCTPYKIIUS OIBITOB

Awmrepa.

Xapaxkmepucmuxa 0CHOB8HbIX U008 DesIMeIbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa

CTaTEHUHTEPHET-CATOB, OOCY)K/I€HHE JOKIAaJ0B U MPE3EHTAIlMi, COCTABICHUE U

penieHue 3ajay, o0cyxaeHnecrnocoooB pemieHus (moaroroska k OI'D no dusuke).

Onruka

Hctounnkm cBera. [lelicTBUsA cBeTa. 3aKOH IPSAMOJMHEWHOTO PACIpPOCTPAHEHUS

cBeTa. 3akoHOTpaxkeHusl cBeta. [locTpoeHue n3o0paxeHuil B INIOCKOM 3epKalie.

3aKkoH MpeoMJICHUS CBETa Ha TJIOCKOW TpaHUIE IBYX OJHOPOIHBIX MPO3PAUHBIX

cpen.llpenomiienne cBera B mnpusme. Jlucnepcusi cBera. SIBieHME MOJHOTO

BHyTpeHHero otrpaxeHus.JIuu3el. Tonkue nuH3bl. IlocTpoenue wuzo0paxkeHuid,

CO3/1aBa€MbIX TOHKMMU JuH3aMu. ['11a3 u 3penue.OnTudyeckure nprudophI.
Jlabopamophvie pabomui(c UCNOJb30BaHHMeM oOopyaoBanusi «Touka

pocrTay):

DKCliepUMEHTalIbHAas MPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3Mmepenune nokazaress npeioMIICHUS BOBI.

N3mepenne GoKyCHOTO pacCTOSIHUSI COOUPAIOIIEH JTMH3BI.

IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Uctopus ucciienoBaHusi CBETOBBIX SIBJICHUIA.

Uctopuueckas pekoHCTpyKIMs Teneckona [Manunes.

HM3rorosienue kajenaockorIa.

Xapakxmepucmuka 0CHOBHBIX 8UO08 0esIMelbHOCU.: YTEHUE U 00CYKJIeHUE TeKCTa

CTaTEHUHTEPHET-CATOB, OOCYXX/IeHNE NOKIAJ0B U MPE3CHTAINi, COCTaBICHUE U

penieHue 3aaa4, 00Ccy)aeHrnecrnoco0oB pemieHus (moaroroka k OI'D mo ¢usuke).

du3uKka aToMa M1 aTOMHOI0 siipa

Crpoenue aroma. llornomieHue W ucnyckanue cBera aroMamu. ONTHYECKHE

cnekTprl.OnbiThl Pesepdopaa. [lnanerapnas monens atoma. CTpoeHHE aTOMHOTO

saapa. 3apsiAoBO€ MMAcCCOBOE 4HUCHa. SiepHbIe CUJIbl. DHEPIrusl CBSI3U ATOMHBIX

saep. 3aKOH paJuoaKkTHUBHOIO pacrnana.Anbda- u Oera-pacnansl. I[lpaBuna

cMeleHus. A nepHple peakiuu. [leneHne u cuHTes anep. fAnepHas sHepreTuka.
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Ncrounriku s3neprunConHna U 38e31.Peructpanus anepHpix u3nydeHuil. Binsaue
PaAMOAKTUBHBIX M3JIYyYEHUN HA JKUBBICOPraHU3MBbL. J(03MMeTpus. DKOIOrH4eCKUe
po0JIeMbI SIEPHON SHEPreTUKHU.

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:

Hcropus n3ydyenuss atoma.

N3mepenne KIIJ[ conneunoit batapeu.

HeBunumble n3nydeHus B CIEKTPE HATPETHIX Tell.

Xapaxmepucmuka 0CHOB8HBIX 81008 OesamelbHOCmY. YTEHIE U 00CY X ICHHUE TeKCTa
CTaTEHUHTEPHET-CAUTOB, OOCYXKJIEHHE JOKIIAI0OB U MpPE3EHTAIlui, COCTaBICHUE U
penieHue 3aaa4d, 0ocyxaeHruecrnocoooB pemuienus (moaroroska k OI'D o gusuke).

®opMbl OPraHu3anMu 00pa3oBaTeLHOIO Npolecca:

- TPYIINOBAs;

- MHIUBUIYyaJIbHAS;

- ppoHTaNBHAS.

Benymme Texnosorum:

Hcnonb3ytoTess 3JIEMEHTBI CIEIYIOIIUMX TEXHOJIOTHA: MPOEKTHAsA, MPOOJIEMHOIO
o0OyueHus,uHPOPMAITUOHHO-KOMMYHUKAIIMOHHAS,, ~ KPUTUYECKOTO  MBIIIICHHUS,
IpoOJIEMHOTO TMAJIora, UrpoBasi.

OcHOBHBIE MeTOABI PA00THI HA YPOKe:

Benymumun Meronamu  0oOydeHHs  SBISAIOTCS: YaCTUYHO-TIOMCKOBOHM, METOA
MaTEMaTUYECKOrOMOACIIMPOBAHUS, aKCHOMAaTHYECKHI METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISIETCS JOMOJIHUTENbHBIM, TO OTMETKA B Oajljlax HE CTaBUTCS.
VYyammiicss yuyuTcs OLEHHBAaTh CeOsl U APYrMX CaM, YTO MO3BOJISIET PAa3BUBATh
YMEHHUS CaMOaHaliM3a MCIHOCOOCTBYET pAa3BUTHUIO CAMOCTOATENbHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4allerocs.BbIsiBIeHHE MNPOMEXYTOUYHBIX W KOHEUYHBIX
pEe3yNbTaTOB  YYAIIMXCS NPOUCXOANUT  YEPE3NPAKTUUYECKYHD  JEATEIbHOCTH;
3a4eTHbIE pabOTHI:

* TeMmaruyeckas MoAOOpKa 3ajad  pa3IM4YHOTO ypPOBHS  CJOXKHOCTU C
IPEICTABICHUEM PAa3HBIXMETOJOB PELIEHUS B BHJE TEKCTOBOIO JAOKYMEHTA,
npe3eHTAUH, (JIDII-AaHUMAIIMH, BUIEOPOJHKAWIM WeD - cTpaHuibl (caiTa)

* BBICTaBKa IPOEKTOB, IPE3CHTALIU;

* IEMOHCTpALMs 3KCIEPUMEHTA, KAUECTBEHHOW 3a/1a4yl C KAYECTBEHHBIM (YCTHBIM
WIM B BHUJICTIPUIIOKEHHUS, B TOM YHCIIE, IPE3ECHTAalMEN) ONMCaHUEM Ipolecca Ha
3aHATUHU, (ECTUBAIECIKCIIEPUMEHTOB; (PU3MUECKHUE OJIMMITAATBI.
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Ne Hara Tema ypoka Hcnoabs3oBanue puMeya
1/ | MPOBEICHUS 000py10BaHMs LIEHTPa [HUE
Ilian | ®akr €CTeCTBCEHHOHAYYHOI
U TeXHOJIOTHYecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenne (14)
BBognoe 3amstme. llenm wu3amaum | KommoeroTepHoe
1 kypca.TexHuka 6€30macHOCTH. o0opynoBaHuE
2. Pojib 3kcniepuMeHTa B KU3HM YesioBeKa (34)
Cucrema eIMHULL, TIOHATHE O KommerotepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
Pu3NYECKU SKCIIEPUMEHT. Ob6opynoBanue yis
Bune! pusndeckoro skcrepruMenTa. JIEMOHCTpAIHi
ITorpemnocTs n3mepenus. Buabl
MorpenHocTed u3mepeHus. Pacuér
3 MOTPEUTHOCTH U3MEPEHUSI.
JlaboparopHas pabota ObopynoBanue s
«3mepenne ooObema TBEpI0To 1abopaTopHbIX PaboT U
4 TCJ1a». HpaBI/IHa O(bOpMJIeHI/ISI YUYEHUYECKUX OIBITOB
nabopaTopHOi pabOTEHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE ObopynoBanue s
ABUKCHHUSL. 1a00paTOpHBIX paboT U
6 I'paduueckoe npeacraBieHue YYEHUUECKUX  OIBITOB
ABHAKCHUA. (na 0a3e KOMIUIEKTOB
Pemenune Fpa(l)I/I‘{eCKI/I)f 3ajad, st OTD)
7 pacueTr myTu U CpeHel CKOpoCcTH
HEPaBHOMEPHOT'O JIBUKCHHUSI.
8 [ToHATHE MHEPLIUU U UHEPTHOCTH.
enTpobexHas cuia..
9 Cuna ynpyrocTs, cuiia TpeHus Ob6opynoBanue amus
1a0opaTOpHBIX PaboT U
JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH YHCHICCKHUX  OHBITOB
CHJTBI YIIPYTOCTH, BO3HUKAIOIICH B (Ha base KOMILICKTOB
10 IPYXKUHE, OT CTENEHH AeGOopMaIuu s O1'9)
MIPYKUHBD».
JlaGoparopHas pabota
11 «Omnpenenenue kodpdurmeHTa
TpPEeHUsI Ha TPUOOMETpEN.
JlaGoparopHas pabota ObopynoBanue s
«HccnenoBanue 3aBUCUMOCTH nabopaTOpHbBIX paboT u
12 CHJTBI TPEHUS OT CHITBI YUEHUYECKUX OTIBITOB
HOPMaJIbHOTO JAABJICHUS».
4. T'uapocratuka (124)
13 [TnoTtHoCTh. 3anaua naps ['epona O6opynoBanue s
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Pemenue 3ama4 MoBBINIIEHHON JIEMOHCTpALUH
14 CJIO)KHOCTH Ha pacyeT IIIOTHOCTH
BEILIECTBA.
15 Pertenuie 3amad moBbIIIEHHOMN Ob6opynoBanue 1t
CIIO)KHOCTH JIEMOHCTpaIui
16 JlaBieHue KHUIKOCTH U Ta3a. 3aKOH
[Tackasns
17 Coo0mmarommuecst Cocy/bl.
18 JlaGoparopHas paborta ObopynoBanue Jyist
«M3roToBnenue mojenu GhoHTaHA» 1abopaToOpHBIX padoT U
19 JlaGopatopHas pabota VUEHUYECKUX  OMBITOB
«M3roroBnenue moaenu (hoHTaHa» (Ha ©6a3e KOMILUIEKTOB
3akon INackans. [laBnenue B puist OI'D
KHUJKOCTAX U ra3ax.
20 ['unpaBnuyeckre MaliuHBbI.
CooOmaromuecs cocyabl.
21 BrrtankuBatomias cuna. 3akoH O6opynoBanue ais
Apxumena. JIEMOHCTpaIui
JlabopaTtopHas pabora ObopynoBanue Is
22 «BplicHeHUE yCcTIOBYs IJIABAaHUS 1abopaTopHBIX paboT U
TEI. YUYEHUYECKUX OTBITOB
23 biok 3amay Ha 3akoH [lackans, O6opynoBanue st
3aKOH ApxuMmena. JIEMOHCTpAIUI
24 biox 3amau Ha 3akon Ilackams,
3aK0H ApxuMmea.
5. CraTruka (104)
25 biok. Peryar. O6opypoBanue st
JIEMOHCTpalui
26 PaBrHoBecue TtBepapix Ten. MomeHT
cunbl.IIpaBuno MOMEHTOB.
27 Lentp TSKECTH. Hccnenosanue | O6opynoBanue s
Pa3TUYHBIX MEXAHUYECKUX CUCTEM JIEMOHCTpALIUIA
28 KomOunupoBaHHbIe 3a1a4u,
WCIIONB3Ys YCIIOBUS PAaBHOBECHS.
29 KomMb6unnpoBanHbie 3a1a4uu,
WCTIOJIB3YS YCTIOBHSI PABHOBECHS
JlabopaTopHas pabota ObopynoBanue s
«U3roToBnenue padorarotei Ja00paTOPHBIX PaboT U
30 cucteMbl 0710K0B». OdopmiieHne VUEHUYECKUX  OIBITOB
paboTHI. (Ha 6a3e KOMILJIEKTOB
PaGora Hax mpoekTom «bIoKu». s OI'D
JIaGoparopHas paboTa
«U3rotoBnenue padoraromieit
31 CHUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa Ob6opynoBanue ais
«U3roToBnenue padoraromieit 1abopaTopHBIX PadoOT U
32 CHCTEMBI OJIOKOBY. YYEHUUECKUX OIBITOB
23 Odopmiienne paboTHlI. KomMmnerorepHoe
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134 | \ | 3ammra npoexTos. | oGopynosanue |
KaﬂeHIlapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 8 ki1acc
No Hara Tema ypoka HUcnoab3oBanue IpuMe
/| MpOBeIeHUs 000opy10BaHMS LEHTPA | YaHUE
Ilian | ®akr €CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOI
HaNpaBJeHHOCTeH
«Touka pocra»
1. Beenenmne (14)
BBognoe 3anstue. Llenmn w3amaum | KomnerorepHoe
1 Kypca.TexHuka 6€301acHOCTH. o0opynoBaHue
2. TerutoBbie siBaeHust (12 4)
PaznooOpaszue  TteruoBbIxsBieHui. | KommbroTeproe
2 TennoBoe pacuIpeHHETeN. o0opynoBaHue
JlaboparopHas pabota O6opynoBanue st
«VI3MeHeHus IJTMHBI Tella IPu 1a00paTOpHBIX paboT U
3 HarpeBaHuU M OXJIKICHUI. YUEHUYCCKUX OTBITOB
Tennonepenaua Habnronenue O6opynoBanue st
TETUTONTPOBOIHOCTH BOJIBI U JIEMOHCTpAIIHHA
4 BO3/yXa.
JlaboparopHas pabota O6opynoBanue ajist
«M3mepenue ynenbHon 71a00paTOpHBIX PaboT U
TETUTIOEMKOCTH Pa3IUIHBIX YUEHUYCCKUX  OIBITOB
S BEILIECTBY. (Ha 6a3e KOMIIJIEKTOB
[LimaBnenue u oTBEpACBaHUE. st OI'D
JlabopaTtopHas pabora «OTInBKa
6 napauHOBOTO COJIJIATHKAY
JlaGoparopHas paboTa O6opynoBanue st
«Habmronenue 3a riaBieHHEM 1abopaTOpHBIX PaboT U
7 B2 YUEHUYECKUX OTBITOB
Pemrenue onmuMmmuaayueix 3a1aq O6opynoBanue st
8 Ha ypaBHEHHE TeIJIOBOro OanaHca JEMOHCTpAIHiA
Pemenue onmuMIma HeIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIIOBBIX MPOIECCOB JEMOHCTpAIHii
10 Jlaboparopus kpuctaymorpadum.
HcnapeHnne u KOHJICHCAITHS. Ob6opynoBanue st
11 JIEMOHCTpALHit
CocraB atmocdepsl, OGopynoBanue s
HabJI0IeHNe Tepexoia JeMOHCTpAIHi
HEHACBIIIEHHBIX MTapOB B
12 HaChIICHHBIE.
Bnaxnocts BO3myxa Ha pasHbix | OGopynoBaHue 17
13 KOHTHHEHTaX JEMOHCTpAIIHA
3. dnexkTpuueckue sspjaenus (84)
Muxkpomup. Moaenu aroma, O6opynoBanue st
14 cymiecTBoBaBIue 10 Hagana XIX JIEMOHCTpAaIi
Hcropust OTKpBITHS U IEUCTBUS KommnsrorepHoe
15 raJIbBAHUYECKOTO DJIEMEHTA 0Gopyi0BaHUe
16 Hcropus cozmanus 35meKTpodhopHOM
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MaITHHBI
OnbiThl BobTa. DnekTpudeckuil KomneroTepHoe

17 TOK B 2JIEKTPOIIUTAX. 000pyI0BaHUE
Pemrenue onumnuaaHbIx 3aa4 Ha O6opynoBanue ajs

13 3aKOHBI IIOCTOSTHHOTO TOKa JIEMOHCTPAIIHIA
Habmonenue 3aBucuMocTu O6opynoBanue st
COIPOTUBIICHUS IPOBOJIHUKA OT JeMOHCTpAIHi

19 TEeMIEpPaTypHl.
JlaGoparopHas pabota O6opynoBanue ajs
«OrnpeeneHue CTOMMOCTH 1ab0paToOpHBIX paboT U
U3PACXO/I0BAHHOMN JIEKTPO3HEPTHUH | YYEHHYECKUX  OIBITOB
10 MOIIHOCTH MOTPEOUTENS U IO (Ha 6a3e KOMILJIEKTOB

20 CUETUUKY» mist OI'D
Pemenne onuMnuaaHbIx 3a1a4 Ob6opynoBanue amus

21 Ha TEIJIOBOE JCHCTBHE TOKA JIEMOHCTpAIHi

4, DjeKTpOMarHuTHbIE siBJIeHUs (34)
DNEeKTPOMAarHUTHHIE SIBJICHUS. Ob6opynoBanue i

22 DNEeKTPOU3MEpPUTENbHBIE TPUOOPHL. | TEMOHCTPALIHA
MarnutHas anomanus. Marautaele | O6opynoBanue st

23 Oypu JIEMOHCTpALIUI
PaznoBugHOCTH

24 3JIeKTpOIBUIaTeNeil.

5. OnTuyeckue siBjieHus (74)
Hcrounuku cBeTa: TEILIOBBIC, O6opynoBanue st

25 JIIOMUHECIICHTHBIC JIEMOHCTpAIIHi

DKcIepUMEHT HalOJ0/IeHHE.
MHorokpaTHoe n300pakeHue
IperMeTa B HECKOJIBKUX TJIOCKUX

26 3epKajiax.
N3roToBUTH IEPUCKOI U CETO O6opynoBanue st

27 MTOMOIIBIO TIPOBECTH HAOJIIOICHUS JIEMOHCTpAIIHHA
[IpakTHveckoe UCoIb30BaHHE O6opynoBanue s

28 BOTHYTBIX 3€pKall JIEMOHCTpALIUI
3puUTENbHbBIE UILTIO3UH, O6opynoBanue s
MOPO’KIaeMbIe TPETOMIICHUEM JIEMOHCTpAIIHi

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOTOKOHHOW ONTHKHU
Hcnonb30BaHue 3aKOHOB CBETA B

31 TEXHHUKE

6. YesroBek u mpupoaa (44)

32 ABTOMAaTHKA B HaIIEH KU3HU . Kommsrorepaoe

33 Panuo u TeneBueHKE obopynoBaHue
AJBTEpHATUBHBIC UCTOYHUKU

34 SHepruu. Bunsl ssiekTpocTaHui
Hayxka ceronnsa. Hayka n

35 6€30IaCHOCTD JIFO/ICH.
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Hara Tema ypoka Hcnosb3oBanue IpUMe
Ne MIPOBEJICHUS 000opy/i0BaHMS LIEHTPA | YaHHE
n/n | Iaan | ®akr €CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOH
HANPaBJIEHHOCTEH
«Touka pocray»
1. Beenenmne (14)
BBognoe 3anstue. Llenmn w3amaum | KomnberorepHoe
1 Kkypca.TexHnka 6€30MacHOCTH. o0opynoBaHue
2. Kunematuka (7 4)
CrniocoOsl onucanus O6opynoBanue st
2 MEXaHUYECKOTO JIBUKEHUS JIEMOHCTpAIHi
[IpsmonuHeitHOe paBHOMEpHOE O6opynoBanue st
JBUKEHUE 10 1ocKocTu? CMOTpst JIEMOHCTpALIHit
3 13 KaKOHW TOYKH HAOII0IaTh
OTHOCUTENBHOCTD IBUKEHUS. O6opynoBanue s
4 Cio)xeH1€e IBIUKEHUH. JIEMOHCTpALUI
Jlabopamopusie pabomul: O6opynoBanue aJis
«V3y4yenune TBUKEHUST CBOOOIHO 1a00paTOpHBIX paboT U
najiatomiero tena», «Mzyuenue YYEHHUYECKHUX OIBITOB
S JBIKEHUS TEJIa TI0 OKPYKHOCTH
Kak u kyna nonerena BUIlIHEBas O6opynoBanue st
kocTouka? Pacuer TPACKTOPUHU I[eMOHCTpaLII/Iﬁ
JIBUKEHMSI T€J U IePCOHAXKEN
6 pacckas3oB P.Pacms o Mronxaysene
Hcropuueckas peKOHCTPYKLIHS O6opynoBanue st
ONBITOB ['anmuies mo onpeneneHuo JIEMOHCTpAIIHiA
7 YCKOpEHHS .
Omnpenenenne CKOpoCcTH Ob6opynoBanue st
PaBHOMEPHOTO JIBHKEHUS TIPHU JIEMOHCTpAIIHH
WCIIOb30BaHUH TPEHAXKEPa
8 «OeroBast JOPOKKay.
3. Iunamuka (84)
Cuna Bomnu, cuia yOexxAeHHs UITU O6opynoBanue ams
9 cuia - pusndeckas BelIuuuHa? JIEMOHCTpAaIi
Jlabopamopnuas paboma: OGopynoBanue s
10 «M3MepeHne Macchl Tena» 71a00paTOpHBIX paboT U
JIBr>KeHue Tena noj 1elCTBUEM YUYEHUYECKUX OIBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHUE CUCTEMBI CBSI3aHHBIX O6opynoBanue st
12 Tl JIEMOHCTpAIUi
Jlabopamopuvie pabomui: |  O6OpymoOBaHHE IS
«M3ydyeHne TpeHUs CKOJIbKEHUS 1ab0paTOpHBIX paboT U
13 YUYEHHUYECKHUX ONBITOB
Jlunamurka paBHOMEpHOTO ABMXKeHUs1 | OO0opymoBaHue 1ist
14 10 OKPY’KHOCTH JI€MOHCTpAITHiA
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Hcrtopust pa3BuTHS IpeACTaBICHUM O6opynoBanue st
15 o Bcenennoi. Conneunas cuctemMa. JIEMOHCTpALUH
OTKpBITHS HA KOHYHUKE TIEpa. Ob6opynoBanue s
IIepBble HCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpALUiI
16 3emuu.
4. Umnyabc. 3aKoH coxpaHeHUs1 UMITyJibca (34)
17 Kak BbI siXTy Ha30BeTE... KomnbrorepHoe
18 PeakTuBHOE ABMXKEHUE B IPUPOJIE. obopyoBaHue
Paccnenopanme ATII ¢ momoribio KomneroTepHoe
19 3aKOHA COXPaHEHUS UMITYJIbCa o0opyoBaHue
5. Craruka (24)
Jlabopamopnas paboma: ObopynoBanue s
«OrmpeeneHue HeHTPOB Macc 1a00paTOpHBIX paboT U
20 Pa3IUYHBIX Tell (TPU croco0a)» YUEHUYECKUX OMBITOB
[IpumeneHue npocTeix Mexanu3mMoB | KommberorepHoe
BCTPOUTENIBCTBE: OT 3EMIITHKH J10 o0opynoBaHue
21 HeOockpeba
6. Mexann4yeckue KoJe0aHusi M BOJTHBI (34)
22 Buaer MasTHHKOB U BX KOJIEOaHUH O6opynoBanue st
23 Yro nepeHocUt BosHA? JIEMOHCTpPALHH
KonebartenbHble CUCTEMBI B IPUPOJIE
24 UTEXHUKE
7. DNeKTPOMATHUTHDbIE K0JIeOAHUS U BOJHBI (24)
DKcnepuMeHTalbHask IPOBEpKa KomnsrorepHoe
25 cBOMCTB OM BOJIH. o0opyoBaHue
UccnenoBanue snektpoMarautHoro | KommnerotepHoe
26 n3nyyenuss CBU-neun obopynoBaHue
8. OnTuka (44)
. U3roroBnenue monenu KommnsrorepHoe
27 Kajeigockona. 000pyI0BaHUE
DKCcrepuMeHTaIbHas TPOBEpPKa ObopynoBanue st
28 3aKOHa OTPaKEHUs CBETA. JIEMOHCTpAaIi
Jlabopamopnas paboma: O6opynoBanue st
«3mepenne nokazarens 1ab0paTOpHBIX paboT U
29 MIPEJIOMJIEHHU S BOJIBI) YUYEHHUYECKHUX OIBITOB
Kak ortnnuarorcs mokazartenu Ob6opynoBanue ams
30 MPEIOMJICHHUS [IBETHOTO CTEKJIA JIEMOHCTpAaIit
9. ®u3uka aToMa U ATOMHOTO siApa (44)
[Tornomenune u KICTyCKaHUE CBETA Komnbroreproe
31 atoMamu. ONTHYECKUE CIEKTPHI. 060pyIOBaHNE
N3mepenne KII COJIHEYHOM
32 6aTtapen KommsrotepHoe
Bnusuue PaaAOaKTUBHBIX O60py,Zl0BaHI/IC
33 M3JIYYCHUH Ha )KUBBIC OPTaHU3MBI
2 CriocoOblI 3a1uThl OT

pPaarnOaKTUBHBIX I/ISHy‘IeHI/Iﬁ
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