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I[lnanupyembie pe3yabTaThbl 0CBOEHHUS MPOrPAMMbI BHEYPOYHOM
AeSTeJIbHOCTH «JKCIepUMeHTApuil 0 (pu3nKe» (C MCMOJIb30BAHUEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.

Peanuzammst mporpaMMbl CIOCOOCTBYET TOCTHKEHHIO CICAYIOMNX Pe3yJIbTATOB:
JInuHocrHbIE:

B cdepe JMUYHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX ICUCTBUI yUaIIMXCS:

* y4eOHO-TI03HABATEbHBIN MHTEPEC K HOBOMY Y4eOHOMY MaTepualy U crocodoam
pelieHus: HOBOM 3a/1auu;

* OpHUEHTAIUs Ha TOHUMaHKe MPUYHH yCIieXa BO BHEYYEOHOM NEsTEIbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJIM3 M CaMOKOHTPOJb pPe3yJibTaTa, Ha aHaJIW3 COOTBETCTBUS
pE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3aauH;

* CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYYEOHOM
NEeSATEIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCHb OISl (POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIMU IIKOJbHUKA HAa YPOBHE MOJIOKUTEIBHOIO OTHOIICHUS K
IIKOJIe, TIOHMMAaHUS HEOOXOJWMOCTH YUYEHHUS, BBIPAKEHHOTO B MpeodagaHuu
y4eOHO-TI03HABATEIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOMUMBON y4eOHO-TI03HABATEILHON MOTUBAIIMHN YUCHUS;

* YCTOMYMBOrO0 Y4eOHO-IIO3HABATEIBHOIO MHTEpPEca K HOBBIM OOIIMM croco0am
peuieHus 3a1a4.

MeranpeamerHsie:

B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX EHCTBUMA yHAILIUXCA:

* IJIJAHUPOBATh CBOM JCHUCTBUS B COOTBETCTBUM C TMOCTABIICHHOM 3a1adeil u
YCJIOBUSIMH €€ peau3alii, B TOM YKCJI€ BO BHYTPEHHEM ILUIAHE;

* YUWUTHIBaTh YCTAHOBJICHHBIC MpaBWJa B IJIAHUPOBAHUM U KOHTPOJE CIocoOa
pELICHUS;

* OCYILECTBIIATh UTOTOBBIM U IMOLIATOBBIM KOHTPOJIb 10 PE3YJIbTATY;

* OLECHUBATh NPABWIBHOCTH BBINIOJHEHUS JCHUCTBUS HA YPOBHE aJICKBaTHOM
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBUS PE3YJIHTATOB TPEOOBAHUSAM JTaHHOU
3aJ]a4M M 3aJa4HOM 00J1acTH;

* QAJICKBAaTHO BOCIPHUHUMATH MPEIJIOKEHUS W OLEHKY YYUTENIeW, TOBapULIEH,
pOAUTEIICH U IPYTUX JIHOJIEH;

* pa3nM4aTh Coco0 U pe3yabTaT AeHCTBUS.

Obyuarowuiics noiyyum 603MO*CHOCHb HAYYUMCA

* B COTPYJHHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3a]aUH;

* MIPOSIBJISITH TTO3HABATEILHYIO HHUITMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOATEIBHO aJICKBATHO OLICHWBATh MPABUIIBHOCTD BBINOJHEHUS JICUCTBUS U
BHOCHUThH HEOOXOMMbIE KOPPEKTUBBI B UCTIOJIHEHUE KaK IO X0y €ro peaau3alluu,
TaK U B KOHIIE JCHUCTBUA.



B chepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM yUaIIUXCS:

* OCYILIECTBJIATH MOUCK HEOOXOIUMON MH(MOPMAIIUU AJI BHINOIHEHUS] BHEY4EOHbIX
3aJlaHdd  C  HCMOJb30BaHUEM  y4yeOHOM  JuTeparyppl M B OTKPBHITOM
MH()OPMAITMOHHOM TIPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOYas
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNuTepHera;

* OCYILECTRIIATH 3anuch ((pUKcaIrio) BEIOOpOUHO HHPOpMAITUU 00 OKpYKaIoIIeM
MUpE U 0 cebe caMoM, B TOM Yucie ¢ momoirsio nactpymenToB UKT;

* CTPOUTH COOOIIICHHUS, TPOCKTHI B YCTHON M MIUCHbMEHHOM (opMme;

* POBOJIUTH CPABHEHUE U KJIACCU(PHUKAIINIO 11O 3aIaHHBIM KPUTEPHSIM;

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

* CTPOUTHh PACCYXIEHUA B (OpPME CBSI3M MPOCTHIX CYXKICHHHA 00 0OBEKTE, ero
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMbCA!

* OCYHIIECTBIISATh PACHIUPEHHBIA MOUCK MHPOPMAILIUU C UCTIOIB30BAHUEM PECYPCOB
oubnuoTex u cetu MHTEpHET;

* 3amuchiBaTh, (UKCUPOBATh HHMOpPMAIUMI0O 00 OKPYXAIOIUX SBJICHUIX C
noMouIsr0 HHCTpyMeHToB UKT;

* 0OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIIECHHS B YCTHON U MUCbMEHHOU (opMe;
* OCYHIIECTBJIATH BBIOOp Hambosee 3((PEKTUBHBIX CIHOCOOOB PEIICHHUS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

* CTPOUTH JIOTHYECKOE PACCYX ACHHE, BKIIOYAIOIIEE YCTAHOBJIECHHUE MNPUYUHHO-
CJICICTBEHHBIX CBSI3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb PEIICHUS 3a4a4: PELUICHUE II0
OMPENICICHHOMY TUIaHy, BJaJ€HHWE OCHOBHBIMHU IMPUEMaMU PEIICHHS, OCO3HAHUS
NEeSATEIbHOCTH T10 PEIIECHUIO 3aJa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUaIlUXCS:

* aJeKBaTHO UCIIOJb30BaTh KOMMYHUKATHBHBIE, MPEXKIE BCErO - pEUYEBBIE,
CpeAcTBa JUIsl PEIICHUS pPa3IMYHbIX KOMMYHUKATHUBHBIX 3aJad, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh IUAJOTUYECKON (POPMON KOMMYHHKAIIUH,
WCIOJIb3Ysl, B TOM uwncie cpencrBa U uHCTpymMeHTsl UKT u aucraHimoHHOrO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIFOJICH pa3IMYHBIX TOUYEK 3PEHUS, B
TOM YHCJI€ HE COBIAJAIOIINX C €r0 COOCTBEHHOW, U OPUEHTHUPOBATHCS HA MO3UIUIO
napTHepa B OOIICHUHU U B3aUMO/ICHCTBUY;

* YYUTBHIBATH Pa3HbIC MHEHUS U CTPEMUTHCSA K KOOPJWHAIIMK PA3JIMYHBIX MO3UIIUMA
B COTPYJAHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO;

* JIOTOBApPUBATHCS U MIPUXOJUTH K O0IIEMY PEIIEHHUIO B COBMECTHOM €SI TEILHOCTH,
B TOM YHUCJIE€ B CUTYallUH CTOJKHOBEHHUSI HHTEPECOB,;

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA!

* YYUTHIBATh W KOOPJAMHUPOBATH B COTPYJAHHYECTBE OTIUYHBIC OT COOCTBEHHOU
MO3ULAH IPYTUX JHOJIEH;



* YYUTHIBaTh pa3Hbie MHECHHS M HMHTEPEChl M OOOCHOBBIBATH COOCTBCHHYIO
TIO3HIIUIO;

* MIOHUMATh OTHOCUTEIHLHOCTh MHEHHUI U TIOJIXO/IOB K PEUICHUIO ITPOOJIECMBI;

* apryMEHTHPOBATh CBOIO TMO3UIMI0 M KOOPAMHUPOBATH €€ C IO3UIUSIMH
HapTHEPOB B COTPYAHUYECTBE NMPU BBIPAOOTKE OOIIEr0 PEHICHHUS B COBMECTHOM
JCSITETIbHOCTH;

* 33J1aBaTh BOIMPOCHI, HEOOXOAUMBIC [l OPTaHU3AUN COOCTBEHHOM JEATEILHOCTH
¥ COTPYAHHYECTBA C MMAPTHEPOM;

* OCYIIECTBJISATh B3aWMHBIH KOHTPOJIb M OKa3blBaTh B COTPYIHUYCCTBE
HEOOXOMMYIO B3aHMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTUPOBATKLCS B SBIICHUSAX U O0OBEKTaX OKPYKAIOIIETO0 MHUPA, 3HATH TPAHUIIBI
WX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAcieHUus (U3NYECKHX BEIUYMH W TIOMHUTH ONPEICIISIONINe
bopMyIIBI;

- TIOHMMAaTh KakKuM (PU3NICCKUM MPHUHIMIIAM W 3aKOHAM TOJYHHSIOTCS TE WIIH
WHBbIC OOBEKTHI U SBJICHUS TIPUPO/IBI;

- 3HAHWE MOJICTH TIOMCKA PEIIeHUH 1715 3a1a4 1o (pu3uke;

- 3HaTh TEOPETUUYCCKHEC OCHOBBI MAaTCMATHKH.

- IPUMEYATh MOJICIIH SIBJICHUH U 00BEKTOB OKPYKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;

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

- COCTABJIATH IUJIaH PEIICHUS;

- BBIJIBUTATD W MIPOBEPSITH MPEiaracMble JIJIS PEIICHHS THIIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSIMHU, COCTABIISIOIMIUMU ITOUCK
pCIIICHUS 3aIa9H.

Conep:xanue nporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjaacc

Beenenne. Broanoe 3ansarue. llenu u 3agaum kypca. TexHuka 6€30MacHOCTH.
Poab 3xcniepuMeHTa B JKM3HH YeJI0BEKa.

Teopusa: W3yunTb OCHOBBI Teopuu mnorpemHocTed. [lorpemHocT npsAMbIX H
KOCBEHHBIX HM3MEpPEHUN, MaKCHUMallbHas MOTPEIIHOCTh KOCBEHHBIX H3MEpPEHUH,
y4eT MOrpelHOCTel u3MepeHuil mnpu noctpoeHun rpadukoB. Ilpencrasienue
pe3ynbTaToB U3MepeHui B (hopme Tadau U rpaduKoB.

IIpakmuka: OCHOBBI TEOPUM MOTPEIIHOCTEN NPUMEHSATH IPHU BBINOJHEHUU
HKCIEPUMEHTAJIbHBIX  3a/ay, MpaKkTUYeCKUX paboT. (€ HCHOJIb30BAHHEM
ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU



[TpuBoguTh mpHuMEpsl OOBEKTOB U3y4YeHHs] (GU3UKH ((PU3NUYECKUE SBICHUS,
dbuznyeckoe Teyo, BEmecTBO, ¢usudeckoe nojie). HaGmonareh U aHaIU3UPOBaATh
dusnueckue sBiacHUS ((HPUKCHUPOBATh M3MEHEHHSI CBOWCTB OOBEKTOB, CPAaBHUBATH
uX 1 00001aTh). [[03HAKOMHUTBCS C IKCIIEPUMEHTAILHBIM METOJIOM HCCIICAOBAHUS
npupoasl. Coopka mpuOOPOB U KOHCTpYKIMi. Mcnonb3oBaHue HU3MEPUTEIBHBIX
npuOopoB. BreImoHEHNE Ta00paTOPHBIX U MPAKTUYSCKUX paboT. [[narHoctrka u
yCTpaHEHHNE HEUCIIPaBHOCTEH

npubopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIINXCS TAHHBIX.

MexaHuka.

Teopusi: PaBHOMepHOE ®W  HEpaBHOMEpHOe  ABWkeHue. [ 'paduueckoe
MIpEICTaBIICHUE NBWKCHUS. Pemenne rpadmdeckux 3amad, pacueT MyTH U CpeIHeH
CKOPOCTH HEpPaBHOMEpPHOTO JBWXEHUs. [loHsATHE WHEpPIUU W HHEPTHOCTH.
[lentpoOexnass cuna. llpumeHeHue AaHHBIX  (QU3UYECKUX TIOHATHM B
KU3HEAEATEIbHOCTH YenoBeka. Chlla ynpyrocTtu, Cuja TPEHUSI.

Ilpakxmuxa: ViccnenoBaHue 3aBUCUMOCTU CHUJIbl YIPYTOCTH, BO3HHKAIONIEH B

Npy>KuHE, OT cTeneHu nedopmanuu npyxkuHbel. Onpenenenue koddduimeHrta
TPEHHUs Ha TpuOOMeTpe. (¢ HecnmoIb30BaHueM 00opynoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJTbI TPEHUS OT CUJIbI HOPMAJIBHOTO JIABJICHHUS.
Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCU.
Ananu3 tabnui, rpadgukos, cxem. [lonck 0ObsicCHEHHST HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOWCTB NpUOOpPOB MO YepTekaM U MOJACIAM. AHaIu3
BO3HUKAIOIIMX TNPOOJEMHBIX cuTyanui. HM3o0paxkath cuUCTEMY KOOpJUHAT,
BBIOMpATh TENIO OTCUETA M CBSI3bIBATH €r0 ¢ CHUCTEMOM KoopauHaT. Vcrmosib30BaTh
CUCTEMY KOOpIWHAT JJIsl W3YyYCHHsS MPSMOJMHEWHOro aBuxkeHus Ttema. COopka
npuOOpoOB M KOHCTpyKUMM. lcronp3oBaHuE U3MEPUTEIBHBIX  ITPUOOPOB.
BrimonHeHre 1ab0paTOPHBIX W MPAKTHUYECKUX padoT (¢ HCmoJIb30BaHHEM
odoopynoBanusi «Touka pocrta»). /[uarHoctuka M yCTpaHCHHE HEHCIPABHOCTCH
npubopoB. BeicTpauBaHue THUMOTE3 HA OCHOBAHUM HWMEIOIIMXCA JAHHBIX.
KonctpyupoBanue 51 MOJEIIUPOBAHHUE. Breimonuaenue 3aJ]laHu i 1o
YCOBEPIIIEHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3zpaboTka 1 mpoBepka METOAMKHU dKCIIEPUMEHTAIBHON paboThl. PaboTa B Masnbix
rpynmnax. AHaIU3UPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIIeHUE, ACHCTBUA.
[IpencraBnenne pe3yJbTaTOB MapHOM, TPYNIIOBOM JAESATEIBHOCTH. YUacTHE B
JIAAJIOTE B COOTBETCTBUHU C MIPABUJIAMHU PEUYEBOTO MOBEACHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH llackansg, THAPOCTATUYECKOE JABJICHUE,
COOOIIAIOIINECS COCYbI, THAPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu. BBHITAJKUBAIOIIAS CHJIA B PAa3JIMYHBIX CHCTEMax; MpUOOPHI B
3aayax (COOOMIArOIINECS COCY/Abl, TUAPABIMYECKUE MAIWHBI, PHIYArH, OJIOKH).
DKCliepuMEHTaIbHBIE 3aJJaHUS:

l)uzmepenne cuiibl Apxumesna, 2)u3MepeHre MOMEHTa CHIIbI, JCHCTBYIOIIETO Ha
pbIyar, 3)u3MepeHne



paboThl CUJIBI YNPYTOCTU INPU MOABEME Ipy3a C MOMOULIbIO MOJBHKHOIO WU
HENOABHKHOT0 0J10Ka.(C ucnonb3osaHuem obopyposaHua «TouKka pocra»)
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck 0ObsICHEHHST HAOIIOJaeMbIM COOBITHSIM.
COopka npuOOpoB U KOHCTPYKIUU. Mcronb3oBaHuE M3MEPUTETBHBIX MPUOOPOB.
Brimonuenne 1a00paTOpHBIX M MPAaKTHUECKUX paboT. [lnarHoctuka u ycTpaHeHue
HEUCIIPaBHOCTEN MpuOOpOoB. BricTpanBaHWe IMNoOTe3 Ha OCHOBAHUHM MMEIOIIHUXCS
naHHbeiX. KoHcTpyupoBanue u MoxaenupoBaHue. Pabora B ManblIX TIpynmnax.
AHanu3upyloT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JICUCTBUA.
[IpencraBiienre pe3yiabTaTOB NapHOW, TPYNIIOBOM JeATeNnbHOCTH. Iloaroroska
COOOIIEHUI M JOKJIAJ0B. YdYacThe B JAHAIOTe B COOTBETCTBUU C IpaBUJIAMHU
pEYEeBOro MOBEICHHUS.

CrarTuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TeN. YCI0BUs paBHOBecHS. MOMEHT
cuibl. [IpaBmiio wmomenToB. lleHTp Tsbkectu. HMccnenoBaHue pa3iaUMYHBIX
MEXaHUYeCKux cucreM. KoMOMHMpOBaHHBIE 3aJauM, HCHOJB3YS YCIOBHUS
PaBHOBECHSI.

IIpaxkmuxka: VIzrotoenenue padoTaroieil CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxem. [lonck 0ObsiCHEHHUST HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOWCTB NpUOOpPOB MO YepTekaM U MOJACIAM. AHaIu3
BO3HUKAIOIIMX MpOOJIEeMHBIX cuTyarui. HaOmogaTe gelcTBUE  MPOCTHIX
MexaHu3MOB. [lo3HaKOMUTBCS € (PU3MYECKONM MOJENbI0 «a0CONIOTHO TBEPAOE
Teno». PemaTte 3aaun Ha NMpuUMEHEHHE YCiIoBUs(IIpaBUiIa) PaBHOBECHs pblyara.
[IpumeHsTh ycnoBue (MPaBUIIO) paBHOBECHS pblyara Jjisi OObSICHEHHS JEUCTBUS
pa3NUYHBIX HMHCTPYMEHTOB,  HCIOJb3yeMbIX B TexHUKe U B ObiTy. COOpKa
npuOOpoB M  KOHCTpYyKUUH. Vcmosnp3oBaHMe M3MEPUTENbHBIX  MPUOOPOB.
BrimonHeHrne 1a00opaTOPHBIX U MPAKTUYECKUX paboT. Jmarnoctuka u

yCTpaHEHHE HeucIpaBHOCTEH NMpuOOpoB. BricTpamBaHue runore3 Ha OCHOBAHUU
UMEKIINXC JaHHbIX. KOHCTpyWpoBaHMe M MOZIENIMpPOBaHUE. BrinmoaHeHue
3aJJaHUil 1O YCOBEPIICHCTBOBAaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka v mpoBepka METOANKHU HKCIIEPUMEHTAIBLHON pabOTHI.

Pabota B ManbIx rpymnmnax. AHaJIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemenne, genctBusA. lIpencraBneHue  pe3ynbTaTOB  MAPHOM,  TPYIIIOBOU
nestenpHocTH.  [logroroBka  cooOmieHuid © - 10KJIaAoB.  OCYHIECTBISIOT
CaMOOLICHKY, B3aUMOOIIEHKY J€ATEIbHOCTH. Y4YacThe B JUAIOre B COOTBETCTBUU C
IpaBUJIaMH PEYEBOT0 MOBEACHUSI.

8 ki1acce
TennoBble ABJICHNS.

TemnoBoe pacupeHUcC TCII. HpOL[GCCBI IJIaBJICHUA U OTBCPACBAHMNA, UCITAPCHUA U
KOHACHCAILINH. Termonepez[aqa. BnaxHocTb BO34yXa HAa Pa3HbIX KOHTUHCHTAX.



Hemoncmpayuu: 1. Habmonenue tasHus jabaa B Bojae. 2. CKOpOCTH MCHApeHUs
pa3nuyHbIX xKUAKOCTeH. 3. TemnoBbie ABUTaTenu OyyIiero.

Jlabopamopnvie pabomst (¢ HCNOJb30BaHHMeM oOopyaoBaHust «Touka
pocrtay): 1. MI3MeHeHuUs JUIMHBI Tejla TIPU HArpeBaHUU M OXJaxaeHuH. 2. OTIIMBKa
napaduHoBoro congaruka. 3. HaGmiogenue 3a maBieHueM npaa 4. OT 4yero
3aBUCUT CKOPOCTh HUCHapeHHsi Xuakoctu? 5. HalOmropeHue TemionpoBOAHOCTH
BOJIbI M BO3IyXA.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

CaMocTosATenbHO (QOPMYIHPYIOT MO3HABATEIBHYIO 3a7ady. YMEIOT C MOMOIIbBIO
BONPOCOB  JOOBIBaTh  HEJOCTAIOUIYI0  HH(OpMAILHUIO. Hcnonp3oBanne
U3MEPUTENbHBIX TPUOOPOB. BrimonHenne 1a00paTOpHbIX U MPAKTHUECKUX padoT.
JlnarHocTrka ¥ yCTpaHEHUE HEUCIIpaBHOCTEW mpuOopoB. BricTpanBanue rumnores
Ha OCHOBAaHHMH UMEIOIINXCS TaHHBIX. KOHCTpyHpOBaHHE U MOJIETIMPOBAHHUE.
BeinonHenune 3agaHuii M0 yCOBEPIIEHCTBOBAHUIO MpHOOpoB. Pa3paboTka HOBBIX
BapHaHTOB OIbITOB. Pa3paboTka M MNpoBepKa METOIMKH SKCIEPUMEHTAIBLHOU
pabotel. PaboTa B Maneix rpynnax. AHaJU3UPYIOT, BRIOMPAIOT U OOOCHOBBIBAIOT
CBO€ pemieHue, AcucTBuA. lIpeacraBieHue pe3yiabTaTOB NApPHOM, TIPYNIIOBOU
NEATEIIBHOCTH. YUYaCTUE B IUAJIOTE B COOTBETCTBUU C IIPABUIIAMH PEYEBOIO
IIOBEJICHMS.

DJIEKTPUYECKHE SABJICHUS.

Mukpomup. Mogenn aroma, cymectBoBaBmue n0 Havana XIX. Hcropus
OTKPBITUSI W JIEUCTBUA TAJIBBAHWYECKOTO dJeMeHTa. Mcropus co3paHus
anexTpodopHOit MamuHbl. OnbIT BoibTa. DIEKTPUYECKUM TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocray)

1. Mogenu atromoB. 2. ['anibBaHUYECKHUE 3JIEMEHTHI. 3. DIeKTpoPOpHOI

MamuHel. 4. OnbiTel Boneta u ['asibBanm.

Jlabopamophnvie pabomei: 1. Co3naHue TalbBAaHUYECKUX DJIEMEHTOB U3
NOJIPYYHBIX CPEACTB. 2. DIEKTPUYECKUA TOK B MKUIAKOCTAX CO3JaHUS «30J0TOTO
KITIFOUHK) .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIIbHOCTH:

VYrpaBnsitoT cBOeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU LEJIEH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUM U
OLIEHKH YCIEHIHOCTH YycBOeHHUs. CpaBHMBAIOT CHOCOO M pe3yJbTaT CBOMX
JNENUCTBUN € 00pa3lOM - JTUCTOM COINpPOBOXIeHUA. OOHapYKUBAIOT OTKIOHEHHS.
OO0yMBIBaIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJb. Vcnonb3oBaHMEe W3MEpPUTEIbHBIX MNPUOOPOB. BrimogHeHue
7a00paTOPHBIX M NPAKTHYECKMX  padoT. JlmarHoctuka MW yCTpaHEHHE
HEUCIIpaBHOCTEH MpuOOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM HMMEIOIIMXCS
naHHbIX. KOHCTpynpOoBaHue 1 MOJAEIUPOBAHUE.

JIEKTPOMATHUTHBIE SBJICHUS.

MarauTHoe ToOJie B BemiecTBe. MarHuTHash aHoManus. MarHuTHele Oypw.
PasnoBunHOCTH AIEKTPOU3MEPUTEIBHBIX npuOOopoB. PaszHoBunHOCTH
BJIEKTPOJIBUTATEIIEH.



Hemoncmpayuu (¢ ucmojib3oBaHueM ofopynoBanusi «Touka pocrtay):
1. HarnsimHOCT OBEAEHUS BEIECTB B MAarHUTHOM noJe. 2. [Ipesenranuu o
MarHUTHOM TojJe 3eMiii MU O MarHuTHeIXx Oypsax. 3. [lemoHcrtpamus
Pa3HOBUAHOCTEH  AJIEKTPOM3MEPUTENBHBIX  npuoopoB. 4.  HarmsaHocTsb
PA3HOBHUIHOCTEN JICKTPOABUTATEIICH.
Jlabopamopnwvie pabomuwi: 1. VccienoBaHue pa3indHbIX 3JIEKTPOU3IMEPUTEIbHBIX
puOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.
VYrpaBigioT CBOEW MO3HABATEIBHOM M Y4EOHOH AEATENbHOCTHIO MOCPEACTBOM
ITIOCTAHOBKM II€JI€H, IIAHWUPOBAHMS, KOHTPOJSA, KOPPEKLIHWH CBOMX JCUCTBUM U
OLICHKM YCHEIHOCTH YycBOeHMs. CpaBHMBAIOT CHOCOO W pe3yJpTaT CBOUX
JEUCTBUN € 00pa3lioM - JTUCTOM COMpOBOXkAcHUsA. OOHAPYKUBAIOT OTKJIOHCHHS.
OOmyMBIBAIOT MPUYUHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.
Onruveckue siBJICHUS.
M cTOYHUKM CBETA: TEIUIOBBIE, JIIOMUHECLICHTHBIE, UCKYCCTBEHHBIE. 3roToBiaeHue
KaMepbl - OOCKypa M HCCIEAOBAHUE H300paKEHUS C IOMOIIBI0 MOJEIH.
MHorokpatHoe u300pakeHHE IMpeIMeTa B HECKOJbKHUX IUIOCKHX 3€pKajax.
M3roToBUTH NEPUCKON U C €r0 MOMOIIBIO MpoBecTH HabmoaeHus. [Ipaktuueckoe
WCITOJIb30BAHUE BOTHYTBIX 3€pKaJl. 3pUTEIIbHBIE WIITIO3UH, IOPOKIAEMBIE
IpeIoMIIEHUEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM onTHKH. Mcronp3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBannemM odopynopanus «Touka poctay)
1. Paznuunbie UCTOUHUKM cBeTa. 2. M300pakeHue npeameTa B HECKOIbKUX
II0CKUX 3epkanax. 3. M3o0paxkeHune B BOrHYTHIX 3epkayax. 4. Mcnosb3oBaHue
BOJIOKOHHOM onTuku. 5. YcrpolcTBo (oToamnmnaparoB, KHUHOMPOEKTOPOB,
KQJIEUIOCKOTIIOB.
Jlabopamophwvie pabomui: 1. 3rotoBnenrne kaMmepsl - 00CKypa M HCCIEAOBAHHE
u300paxkeHust ¢ momoulplo Mozenu. 2. llpakThueckoe NpUMEHEHHE IJIOCKUX
3epkasl. 3. IIpakTMueckoe HMCHOJB30BaHUE BOTHYTHIX 3epkain. 4. M3rortosiieHHe
NEPUCKOIa U HAOIIOACHUS ¢ TOMOIIbIO MOJIEIH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.
VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
ITIOCTAHOBKM II€JI€M, IIAHUPOBAHUS, KOHTPOJISA, KOPPEKUHWH CBOUX JCUCTBHU WU
OLICHKM YCHEIIHOCTU YCBOCHHS. BbLAeNnsioT U (opMyIUpyIOT MO3HABATEIbHYIO
1eiab. BBIIENSIOT KOJWYECTBEHHbIE XapaKTEPUCTHKUM OOBEKTOB, 3aJaHHbIC
cinoBaMu. [I[pyHUMAIOT MO3HABATENBHYIO LIENb U COXPAHSIOT €€ MPHU BBIITOJIHEHNUN
y4eOHBIX elcTBUM. OCO3HAIOT CBOU JIEUCTBUA. MIMEIOT HaBBIKM KOHCTPYKTHUBHOTO
OOLIEHUSI B MAJIBIX TPyMIax.
Yes10BeKk u npupoaa
ABTOMaTtMka B Hamed Ku3HU. [Ipumepsl MCHOJB30BaHUS AaBTOMATHYECKUX
YCTPOMCTB B Hayke, Ha Ipou3BOACTBE W B ObiTy. CpexactBa cBsizu. Paano u
TEJIEBUACHUE. AJBTEPHATHUBHBIE HCTOYHUKH JHEPTrUU. BHIBI 3JIEKTPOCTaHLUM.



HeobxoauMocTh SKOHOMUW TIPUPOIHBIX PECYPCOB M HCIIOJIB30BAHUS, HOBBIX
HKOJIOTUYHBIX U Oe30macHbIX TexHonoruil. Hayka u 6e3omacHOCTb Jt0eH.
Jlemoncmpayuu: 1. hoTomMaTepuabl U CIAlIbI IO TEME.

Jlabopamopnvie pabomwei: 1.M3ydeHne JeHCTBUI CPEACTB CBS3H, pPaAUO M
TEJICBUACHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

CamocrosiTennbHO  (DOPMYTUPYIOT — [O3HABATENbHYIO 3alady. YMeEWT (Wiu
pa3BUBAIOT) CIOCOOHOCTh C TOMOIIBIO BOMPOCOB JOOBIBATH HEAOCTAIOIIYIO
uH(bOpPMAITHIO.

9 kiaacce

Kunematuka
CrnocoObl  omucaHus  MexaHudeckoro  JBwkeHus.  Cucrema — oTcuera.
[IpssmonuueiiHoe JaBWKeHUE. [IpsMONIMHENTHOE pPaBHOMEPHOE JBHXKEHHE MO
miockoctu. llepemenieHne W CKOpPOCTh MPU PABHOMEPHOM MPSIMOIMHEHHOM
JBH>KEHUU MO TIOCKOCTU. OTHOCUTENBHOCTh ABMkKEHUA. CIlIOKEHUE IBUKECHUII.
[IpyHIMO HE3aBUCUMOCTH JBM>KeHUH. KpuBonuHelHOe nBuxkeHue. J[BuxkeHue
Tenaa, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMepHOE MABMKEHHUE TIO
OKPYKHOCTH. YTJIOBasi CKOpocTh. [lepron u yactora Bpamenusi. CKOpoCcThb
Y YCKOPEHHUE MPU PABHOMEPHOM JIBUXKEHUU IO OKPY>KHOCTH.

Jlabopamopnvie pabomui(c UCNOJB30BaHMEM oOopynoBaHusi «Touka
pocTay):

N3yuenne nBuxkeHUs CBOOOHO MAJAl0IIero Tea.
N3yueHne NBUKEHUS 11O OKPY>KHOCTH.
Ipumepnvie memol NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOMN.:
OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  ABWKEHHS TMPU  HUCIHOJIB30BAHUU
TpeHaxkepa «OeroBast JOPOKKaY.
Hcropuyeckass peKOHCTPYKIUS ONBITOB [anmies mo ompenesieHHI0 yCKOPEHUs
CBOOOTHOTO MaICHUS TETI.
[TpunHIMTIBI paOOTH IPUOOPOB JIJIsT U3MEPEHUSI CKOPOCTEH U YCKOPEHUH.
[Tpumenenue cBOOOTHOTO MAJACHHUS 1T U3MEPEHUSI PEAKIINH YeJIOBEKA.
Pacuer TpaekTopun nBMXKEHUA NEPCOHAXKEN paccka3oB P.Pacmy.
Xapakxmepucmuka 0CHO8HbIX U008 OesimelbHOCMU. YTEHUE U 00CY X ACHUE TEKCTa
cTaTell UHTEPHET-CAalTOB, OOCYXKJICHUE JOKIAJ0B U MPE3EHTAllUM, COCTaBICHUE U
peleHue 3aaad, oocyxjaeHue crocoooB pemieHus (moarotorka k OI'D mo dusuke).
JAunamMuka
Nuepunanbabie cucteMbl otcuera. Cuna. 3akoHbsl HeroToHa. [[BrkeHuME Tena non
JICICTBUEM HECKOJBKUX CHUJ. J[BM)KEHHE CUCTEMBbI CBA3aHHBIX TeJ. JluHamuka
PAaBHOMEPHOTO JIBUKEHUS MaTepHalbHON TOYKM MO OKpYKHOCTU. Kiaccel cui.
3aKOH BCEMUPHOTO TAroTeHUs. [[BrkeHue miaHeT. ICKyCCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3Butus npeacrapiiennii o Beenennoit. Ctpoenue
Y 3BOJIIOLHS BeeneHHou.



Jlabopamopnvie pabomui(c HUCHOJIB30BaHHEM oOopynoBaHusi «Touka
pocTay):

N3MepeHne macchl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOTO PA3JIOKEHHS CHUJIBIL.
N3yyeHne KMHEMATUKU M AUHAMUKHA PaBHOYCKOPEHHOTO JBWXKEHUS (Ha MpUMepe
MaluHbel ATBy/a). M 3ydeHne TpeHus! CKOIbKEHHUS.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Hcropuueckas peKOHCTpYKIUs onbITOB KylnoHa U AMOHTOHA O ONPEACICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUs. [lepBble MICKYCCTBEHHBIE CTyTHUKHU 3€MIIH.
Kak otnuuaroTcss MexaHWYecKHe MpoIecchl Ha 3emie OT MEXaHUYEeCKUX
nporieccoB B kocmoce? Tena Conmneunoit cucrembl. OTKPBITHS HA KOHYMKE TIepa.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
cTaTell MHTEPHET-CAaUTOB, OOCYXKJICHUE JOKIAJ0B U MPE3EHTAIMN, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHne cnocoooB pemieHus (moaroroBka k OI'D no dusuke).
NMnyabce. 3aK0H COXpaHeHHSI HMITYJIbCA
Nmnynec. M3MeHeHUE uMMyJibca MaTepuadbHOM TOuku. CucteMa Tell. 3aKoH
COXpPaHEHUS UMITYJIbCA.
IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
PeaxktuBHoe nBuxeHue B mnpupojge. Paccnenosanme JITII ¢ momompro 3akonHa
COXpPaHEHHS UMITYJIbCA.
Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTell MHTEPHET-CAaUTOB, 0OCYXKJICHUE JOKIAJ0B U MPE3EHTAIlM, COCTABICHUE U
penieHue 3aaa4, o0cyXaeHue cnocoooB pemeHus (moaroroska k OI'D no dusuke).
Craruka
PaBHoBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBECHS TBEpAOTo Tena. [IpocTteie
MEXaHU3MBI.

Jlabopamophvie pabomvi(c HUCNOJb30BaHMEM oOopynoBaHusi «Touka
pocTay):
Omnpenenenue NEHTPOB MACC PA3IMYHBIX TEJ (TPH CIIOc00a).
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[IpuMeHEeHUE TPOCTBIX MEXAaHMU3MOB B CTPOUTEIBCTBE: OT 3EMJISTHKH [0
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BETOCUTIEA.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
cTaTeld MHTEPHET-CalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3CHTAINH, COCTABIICHUE U
pelieHue 3aaa4, 00cyxaeHue cnocodoB pemieHus (moarotorka k OI'D o ¢usuke).
MexaHnveckue KoJ1e0aHMsI M BOJIHbI
Mexannueckue kojeOanus. IIpeoOpa3oBaHMe »dHEPruu MNPU MEXAHHUYECKUX
KojeOaHusx. MareMaTuyeckuii W OPYXUHHBIM  MasTHUKA. CBOOOJHBIE,
3aTyxalllue W BBIHYXKJEHHbIC KoyieOaHusi. PezoHanc. MexaHUYecKHe BOJIHBI.
JInmHa 1 CKOpOCTh BOJIHBI. 3BYK.

Jlabopamophnvie pabomui(c UcHoOJb30BaHMeM o0opynoBaHusi «Touka
pocray):
N3yuyenue koneOaHuii HUTSHOTO MasiTHUKA.
Ipumepnvie memol npOeKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



CtpyHHBIE MY3BbIKaIbHBIE HHCTPYMEHTHI. KosebaTenpbHble CUCTEMBI B TIPUPOJIE U

TEXHUKE.

Xapaxmepucmuka 0CHO8HbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa

cTaTeil MHTEPHET-CaliTOB, 00CYX ACHHUE JOKIAI0B U MPE3CHTALlMNA, COCTaBICHUE U

penieHue 3aja4, 00cyxaeHue crnocoooB pemieHus (moaroroska k OI'D o gusuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI

[TepemenHsbIii dnekTpuueckuid Tok. KonebatenbHbIM KOHTYp. BBIHYXICHHBIE U

cBoOoanbIe DM Konebanusi. DM BOIHBI M UX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOm.:

[IpuHUMOBI paAMOCBSI3U U TeleBUAeHUA. Biusaue DM u3mydeHUN Ha KUBbBIC

opraHu3Msbl. I3rotosieHre yCTaHOBKH Il IEMOHCTPALIMH ONBITOB 10 OMMU.

OnextpomaruutHoe u3nydyeHne CBY-nmeun. Hcrtopuyeckas peKOHCTPYKIMS

ONBITOB AMIEpa.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa

CTaTeil UHTEPHET-CAaTOB, 0OCYX JICHUE JOKIIAJIOB U MPE3CHTAlLUM, COCTaBICHUE U

perieHue 3aaa4, 00cyxaeHue crnocoooB pemieHus (moaroroska Kk OI'D o gusuke).

Onrtuka

Hctounuku cseta. JleiicTBUsA cBeTa. 3aKOH MPSIMOJIMHEWHOrO PacIpOCTPAHEHUs

cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B TUIOCKOM 3epKaie.

3aKOH MPEIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPaYHBIX

cpen. llpenomnenne cBera B mpusMme. Jlucnepcus cBera. SIBIIEHME TOIHOTO

BHYTpEHHEr0o oTpaxkeHus. JIuH3bl. Tonkue nuH3bl. [locTpoeHue u3zo0pakeHUu,

CO3/IJaBa€MbIX TOHKUMU JUH3aMu. ['11a3 u 3penue. OnTudyeckre npudopsI.
Jlabopamophnvie pabomvi(c HUCNOJB30BaHMEM oOopynoBaHusi «Touka

pocTay):

DKcnepuMeHTalbHAs MMPOBEPKA 3aKOHA OTPAKEHHUS CBETA.

N3mepeHue nokazaresis npeioMIIEHUS BOJIBI.

N3mepenne poKyCHOTO pacCTOSIHUS COOMPAIONIEH JIMH3BI.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hctopus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hcropruueckas peKOHCTPYKLMS Tejieckorna [ anues.

N3roroBneHne Kaiengockorna.

Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCMU. YTCHUE U 00CYKICHUE TEKCTa

cTaTell UHTEPHET-CAalTOB, 0OCYXKJICHUE JOKIAJ0B U MPE3EHTAIlM, COCTaBICHUE U

pelieHue 3a1a4, 00cyxaeHue crnocoooB peuieHus (moaroroska k OI'D o gusuke).

du3uKa aToMa ¥ ATOMHOI0 SI/IPa

Crpoenue aroma. IlormomeHne W HcnyckaHue cBeTra aroMamMu. OnTUyecKue

cnekTpbl. OnbiTel Pe3epdopaa. [Inanerapuas monens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsgoBOE€ M MACCOBOE 4YMCiA. SnepHble CUiIbl. DHEPTHsSl CBA3M ATOMHBIX

anep. 3aKOH paJAMOaKTHBHOTO pacmaga. Amnbpa- u Oera-pacmazgsl. [Ipasuiia

cMmeuieHusd. AnepHeie peakuuu. JleneHue u CUHTE3 sAnep. fnepHas sHEpreTuka.

HUctounuku nsHeprun ConHua u 3Be3d. Peructpauust SACpHBIX H3ITYUYEHU.

BnusiHMe paguMoaKTUBHBIX W3JIYYEHHM Ha JKHUBbIE OpraHusMsbl. [lo3umerpus.

DKoJIOTUYECKHEe MPOOJIEMBI SIACPHON YHEPTETUKH.



Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus: aroma.

N3mepenue KII/] conmneunoi 6atapen.

HeBuauMmele u3iydeHus B CIEKTPE HATPETHIX TEIL.

Xapakmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ICHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ACHHUE JOKIA0B U MPE3CHTAllMNA, COCTaBICHUE U
penieHue 3aja4, 00cyxaeHue crnoco0oB pemieHus (moaroroska k OI'D o gusuke).
®opMblI Oprauu3anum o0pa3oBareIbHOIO Ipouecca:

- TpynmnoBas;

- UHAUBUIyalbHAas;

- (ppoHTaNBHAS.

Benymme TexHoJI0run:

Hcnonb3yroTcsi 3JIEMEHTBl CIEAYIOMIMX TEXHOJOTUM: MPOEKTHAas, MpOOJIEMHOTO
oOydeHusi, WH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIIIJICHUS,
npoOJIEMHOTO 1Majiora, UrpoBasi.

OcHoOBHBIE MeTOABI pPA0OTHI HA YPOKeE:

Benymumun Metogamu  oOyueHHUsl SIBISIIOTCSA: YaCTMYHO-TIOUCKOBOM, METOJ
MaTEMaTU4YECKOro MOACIIUPOBAHUS, AaKCHOMAaTUYECKUA METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBIISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0ajiax HE CTaBUTCA.
VYyammiicss yuyuTcss OUEHUBATh ce0d M JIPYTUX CaM, YTO IO3BOJIAET pPa3BUBATH
YMEHUSI CAMOAHalM3a M CHOCOOCTBYET PAa3BUTHIO CAMOCTOSITENBHOCTH, Kak
CBOMCTBY JIMYHOCTU Y4Yallerocs. BpIsSBIEHUE MNPOMEKYTOUHBIX U KOHEUHBIX
pE3yNbTATOB  YYalIUXCS TPOUCXOJIUT 4Yepe3 MPAKTHUUECKYI0 JIESITeIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTMyeckas MoA0OpKa 3aJady  pa3IuyHOrO0 YpPOBHSA  CIOXKHOCTH C
IIPEICTABICHUEM PA3HBIX METOJOB PELIEHUS B BUIE TEKCTOBOI0 JOKYMEHTA,
npe3eHTanuu, (pJIII-aHUMAMU, BUIEOPOJIHKA Wi WED - crpanunb (caiita)

* BBICTaBKa IPOEKTOB, IPE3CHTAIU;

* IEMOHCTpAIIMS IKCIIEPUMEHTA, KAUECTBEHHOM 3a/1aul ¢ KaUeCTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHHs, B TOM YHUCIE, IPEe3EHTAIMe) OMICaHueM Ipoliecca Ha
3aHATUH, PECTUBAIEC FIKCIIEPUMEHTOB; (PU3UUECKHE OJTUMITUA/IbI.



KanengapHo-temaTu4eckoe miaHUPOBaHUe 7 KJacc

Ne Hara Tema ypoka Hcnoan3oBanue puMeya
n/0 | NPOBEICHHUS 00OpyAOBaHMSA LIEHTPA HUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
¥ TEXHOJIOTHYeCKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstme. llenm wu  3amaum | KomnoberoTepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue
2. Posib DkCciepuMeHTa B KM3HU YesioBeka (34)
Cucrema eIMHULL, TIOHATHE O KommerotepHoe
2 MPSIMBIX ¥ KOCBEHHBIX HU3MEPCHHSIX o0opynoBaHue
Ou3nyecKuil FIKCIIePUMEHT. O6opynoBanue s
Buapl puzmndeckoro skcrepuMeHTa. JIEMOHCTPALII
ITorpemnocTs n3mepenus. Buabt
IorpemHocTel usMepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUsI.
JlaboparopHas pabota O6opynoBanue st
«M3mepenne oObeMa TBEpAOTO 1abopaToOpHBIX paboT U
4 TCIaa». HpaBI/IHa O(bOpMJ'IeHI/IH YYEHUYECKUX OIBITOB
n1abopaTOpHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Ob6opynoBanue as
JIBUKECHMSL. na0opaTOpHBIX paboT U
6 I'papuueckoe npencrasienne YYEHUUYECKUX  OIBITOB
ABUKCHH. (Ha 0a3e KOMILIEKTOB
Pemenune rpa(bnquKmV( 3amad, st OT)
7 pacuer myTu U CpeHel cKopocTu
HEPABHOMEPHOIO JBUKCHHSL.
8 [TonsiTHE MHEPIIUU U UHEPTHOCTH.
I{enTpoOerxHas cuia..
9 Cuia ynpyrocTtu, cuiia TpeHus O6opynoBanue ajst
Ja00paTOPHBIX PaboT U
Jlabopatopras pabora YUYEHUYECKUX  OIBITOB
«HMccrnenoBanne 3aBUCUMOCTH
CUJIBI YIPYTOCTH, BOSHUKAIOIIEH B (ha Dase  KOMILICKTOB
10 NPY)KKHE, OT CTENEHN AeopMaIu s OI'9)
MIPYKUHBD.
JlabGopaTopHas pabota
11 «Omnpenenenne KodppuIreHTa
TpEeHUsI Ha TPUOOMETpEN.
JIaGoparopHas paboTa ObopynoBanue ais
«HMccrnenoBanne 3aBUCUMOCTH 1abopaToOpHBIX paboOT U
12 CHJIBI TPEHUS OT CHUJIBI YYEHUUECKHUX OIBITOB
HOPMaJIbHOTO JJABJICHUSD.




4. 'mapocraruka (124)

13 IInotHoCTs. 3anaua naps I'epona O6opynoBanue 11s
JIEMOHCTPALIMH
Pemenue 3a1a4 noBeILIEHHON
14 CJIO)KHOCTH Ha pacueT MIOTHOCTU
BEILIECTBA.
15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIOKHOCTH JIEMOHCTpALUi
16 JlaBneHue *XUAKOCTH U raza. 3akoH
[Tackains
17 Coob1maromuecst CoCyabl.
18 JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue mojenu GoHTaHa» mabopaTopHbIX paboT u
19 JlaGopatopHas paboTa [VIUEHUYECKUX  OIBITOB
«M3roToBiienre Mojeau (POHTaHA (Ha 0ase KOMILICKTOB
3akon [lackans. JlaBnenue B poist OI'D
KHUJIKOCTSX M rasax.
20 ['unpaBnuueckre MaliuHBbI.
CooOuiaromuecs coCybl.
21 BrrtankuBaromias cuna. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTPALIMI
JlaboparopHas pabota O6opynoBanue st
29 «BbIsICHEHUE yCTIOBHS IUIABAHUS nabopaTOpHBIX paboT U
TEI. YUEHUYECKUX OMBITOB
23 biiok 3amgau na 3axon Ilackans, O6opynoBanue s
3aKOH ApXHUMe[a. JEMOHCTpAIHii
24 biox 3amaqg va 3axon Ilackans,
3aKOH ApXumena.
5. CraTuka (1049)
25 biok. Peruar. Ob6opynoBanue s
JIEMOHCTPALMN
26 PaBHoBecue TBepapix Ten. MowmeHT
cuibl. ] IpaBuiio MOMEHTOB.
27 Hentp TSOKECTH. HccnenoBanue | O6opynosanue s
Pa3IMYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpAIIHIA
28 KoMb6unnpoBanHbie 3a1a4u,
WCTIONB3YS YCIIOBUS PABHOBECHSI.
29 KomMOuHupoBaHHbIe 3a1auu,
WCIIOJIb3YS YCIIOBHS pAaBHOBECHS
JlabGopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT H
30 cucteMbl 0J10K0B». OdopmiieHne YYCHHUYECKUX  OIBITOB
paboThI. (Ha 0aze KOMILIEKTOB
Pabota nag mpoexktoM «biaokm». s OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboTarorei
31 CUCTEMBI OJIOKOBY.
JlabGopaTopHas pabota O6opynoBanue ajst
«U3roToBnenue padoraromieit 1abopaToOpHBIX paboT H
32 CHCTEMBI OJIOKOB. YUEHHUYECKUX OITBHITOB




Odopmnenne padoTHI. Kommbroreproe
33 obopynoBaHue
34 3amura MpoeKTOB.
KaneHuapHO-TeMaaneckoe IJIAHUPOBAHUE 8 kiacc
Ne Hara Tema ypoka HUcnonb3oBanue IpuUMe
I/ | IPOBEICHUS 000py10BaHMs LIEHTPA | YaHUE
I[lnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBognoe 3ansartue. llenu u 3amaun | KommbroTepHoe
1 Kypca. TexHrnka 6€30MacHOCTH. 00opyioBaHue
2. TermoBble saBaenus (12 u)
PaznooOpasue TemnoBbIX sBieHuil. | KommbroTepHoe
2 TennoBoe paciuiupeHue Ten. o0opynoBaHue
JlaboparopHast pabota O6opynoBanue ajst
«I3MeHeHust UTHHBI Tela Ipu 71abopaToOpHBIX paboT U
3 HarpeBaHUU U OXJIAKJICHUN. YYCHUYCCKUX OIBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TEIJIOMPOBOIHOCTH BOJIBI U JEMOHCTPALIHI
4 BO3/TyXa.
JlaboparopHast pabota O6opynoBanue st
«3mepenue ynenbHON 1abopaToOpHBIX paboT U
TEMJIOEMKOCTH Pa3IMYHbBIX VUCHUYECKUX  OIBITOB
S BEILIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpIEBaHUE. st OI'D
JIaGoparopHas paboTta «OTIMBKa
6 napauHOBOTO COJIJIATHKAY
JlabopaTopHas pabota O6opynoBanue ajst
«Habnroenue 3a miaBieHueM 1abopaToOpHBIX paboT U
7 JbIA» YYCHUYICCKUX ONBITOB
Pemenne onuMnuaaHpIx 3a1a4 ObopynoBanue s
8 Ha ypaBHEHHE TETUIOBOTO OanaHca JIEMOHCTpAINi
Pemenne onuMmnuagHeIx 3a1a4 ObopynoBanue s
9 Ha pacy€T TEIUIOBBIX ITPOIIECCOB JIEMOHCTpAIUI
10 JIaGopatopus KpucTaiorpaduu.
Hcnapenue u KoHaeHcausl. ObopynoBanue s
11 JIEMOHCTpAIUH
CocraB atmMocdephl, ObopynoBanue s
Ha6J'H'O,Z[CHI/IC nepexoga I[eMOHCTpaI_II/Iﬁ
HEHACBIIICHHBIX ITAPOB B
12 HACHILICHHEIE.
Brnaxnocts BoO3ayxa Ha pasHbiXx | O0opymoBaHHe s
13 KOHTHHEHTaX JIEMOHCTpAIIHA
3. DuekTpuyeckue sipjaeHus (84)
Muxkpomup. Mozenu atoma, O6opynoBanue s
14 CyIIeCTBOBaBIIME 10 Hayaina XIX JIEMOHCTPALIT




Hcropus oTKpbITHA U NENCTBUA KommnbrorepHoe

15 TraJIbBAHNYCCKOI'O 2JIECMECHTA OGOPYIIOBaHI/Ie
Hcropus co3zganus 251eKTpodopHO

16 MaIIHHBI
OnbiThl Bonbra. Dnexkrpuueckuii Komnerorepnoe

17 TOK B 3JIeKTPOJIUTAX. 000pyI0BaHUE
Pemenue onumnuaaHbix 3a1a4 Ha ObopynoBanue s

18 3aKOHBI IOCTOSTHHOTO TOKA JIEMOHCTpAIi
Habumonenue 3aBucuMocTu ObopynoBanue is
COIPOTUBIICHUS TIPOBOJIHUKA OT JIEMOHCTpAIHH

19 TEeMIEpaTyphl.
JlaGopaTopHas pabota OO6opynoBanue aJjst
«OrmpeeneHue CTONMOCTH 1abopaToOpHBIX padoT H
M3pPACXOJJOBAHHOM JIEKTPOIHEPTUU | YUCHUUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTEIIS U 1O (Ha Oaze KOMILJIEKTOB

20 CYETUUKY» s OI'D
Pemenue onmumnuaaHbIx 3a1a4 ObopynoBanue s

21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIHi

4. DjIeKTPOMATHUTHBIE siBJIeHUs (34)
DNEeKTPOMarHUTHBIC SIBJICHHUS. ObopynoBanue Is

22 DNEeKTPOU3MEPUTENbHBIE TPUOOPBL. | IEMOHCTpAIIHA
MarnutHas anoMmanusg. MaruuTtHeIe ObopynoBanue s

23 Oypu JIEMOHCTpaIui
Pa3znoBugHoCTH

24 AEKTPOABUTATENECH.

5. OnTuyeckue sipjieHus (74)

HcTouHuku cBera: TCIIIIOBBIC,

O6opynoBanue s

25 JIOMUHECIIEHTHBIE JIEMOHCTpAIIHA
DKCrepuMeHT HaOII0ACHHUE.
MHorokpatHoe n3o0paxxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
MBroToBUTH MEPUCKOI U C €TO O6opynoBanue st

27 TTOMOIIBIO TPOBECTU HAOTIOACHHUSI JIEMOHCTpAIIHA
[IpakTHueckoe UCIOIb30BaHNE O6opynoBanue st

28 BOTHYTBIX 3€pKal JIEMOHCTpAIIHA
3puTenbHbIE WITIO3UH, O6opynoBanue s
MOPO’K/IaeMBbI€ MTPETOMIICHUEM JIEMOHCTpAIIHii

29 ceera. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOW ONTHKU
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHUKE

6. UesioBek u npupoaa (44)

32 ABTOMAaTHKA B HAIlICH )KU3HHU . KommerotepHoe

33 Panuo u TeneBunenue obopynoBaHue
AJNbTepHATUBHBIC HCTOUYHUKU

34 SHEpruu. Buasl aneKTpoCcTaHINM
Hayka ceronns. Hayka u

35 0€30M1aCHOCTb JIHOACH.




KaﬂeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 9 kJiace

[Hara Tema ypoka Hcnoabs3oBanue npume
Ne IIPOBEICHUS 000pyAOBaHMSA LEHTPA | YaHUE
n/n | Ilnan | dakr ecTeCTBEHHOHAYYHOil
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray
1. BBenenue (1)
BBognoe 3anstue. Llenu u 3amaum | KomnberorepHoe
1 Kypca. TexHruka 0€301acHOCTH. 00opyioBaHue
2. KunemarTuka (7 4)
CrniocoObl onucanust Oo6opynoBanue ais
2 MEXaHHYECKOTO JIBHKECHUS JIEMOHCTpAIHii
[IpssMonuHENHOE paBHOMEPHOE O6opynoBanue ais
JBHO)KEHUE 110 TI0cKocTU? CMOTps JI€MOHCTpAIHiA
3 U3 KaKol TOYKU HaOJIIOaTh
OTHOCUTENBHOCTD JIBHXKECHHUSI. ObopynoBanue Is
4 CnoxeHue IBUKCHUI. JIEMOHCTpAIui
Jlabopamopnvie pabomol: O6opynoBanue st
«3yuenmne nBuxKeHus: CBOOOIHO 71abopaToOpHBIX paboT U
najaromero tenay, «Mzyuenue YYEHUYECKHUX OIBITOB
S5 JIBUKCHHMSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BuIHeBas ObopynoBanue s
kocTouka? Pacuer TPACKTOPUHU HeMOHCTpaHI/Iﬁ
JBIKEHUS TEJ U TIEPCOHAXKEHN
6 pacckas3oB P.Pacid o Mronxay3ene
Hcropuueckas peKOHCTPYKIUS ObopynoBanue s
ONbITOB [ anunes mo OIIPCACIICHUIO I[eMOHCTpaI_II/Iﬁ
7 YCKOPEHHS g.
Ornpenenenne CKOpOCTH ObopynoBanue s
PAaBHOMEPHOI'O ABUKCHUSA IIPU HeMOHCTpaHI/Iﬁ
WCIIOIb30BaHUM TPEHAXKEPa
8 «0eroBas JOPOKKay.
3. Innamuxa (84)
Cuna Bomnu, cuia yOSKISHUS WIN O6opynoBanue s
9 cuia - hpu3ndecKkas BenuunHa? JIEMOHCTPALII
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne mMacchl Tena» 71ab0paToOpHBIX paboT U
JIBrokeHue Tena moj| AeHCTBUEM YYEHUUECKHUX OIBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6opynoBanue s
12 TeN J€EMOHCTpPALINI
Jlabopamopuvie pabomui: | OOOpymOBaHUE IS
«M3ydeHne TpeHus CKOJIbKEHUSD) 1abopaToOpHBIX paboT H
13 YYCHHUYECKUX OIBITOB
14 JluHamuika paBHOMepHOTro ABMkeHus | O6opynoBanue ams




110 OKPY>KHOCTHU

JIEMOHCTpAIUi

Hcropust pazBuTus peacTaBieHUn

ObopynoBanue s

15 o Bcenennoi. Congeunas cucrema. JIEMOHCTpAIui
OTKpbITUSL HA KOHYUKE Tepa. O6opynoBanne st
[TepBbie HCKYCCTBEHHBIE CITYTHUKU JIEMOHCTpALII
16 3emin.
4. Umnyanc. 3aKoH coxpaHeHust uMnyJibca (34)
17 Kak BbI sIXTy Ha30BeTE. .. Komnerorepnoe
18 PeaktrBHOE NBUKEHUE B IPUPOJIE. o0opyi0BaHue
Paccnenopanme ATII ¢ momoribio KomneroTrepnoe
19 3aKOHA COXPAHEHUs UMITYJIbCa obopyoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue ISt
«Omnpenenenre HEHTPOB Macc J1a00paTOPHBIX PaboOT U
20 pa3IUYHBIX TeJ (TpU criocoba)» YYEHUYECKUX OMBITOB
[IpumeHneHne npocTeix MexaHu3MoB | KoMmmberoTepHoe
B CTPOUTEIIBCTBE: OT 3EMJISTHKH 10 obopynoBaHue
21 HeOocKpeba
6. Mexannveckue Kojed0aHusi ¥ BOJIHBI (34)
22 Bubl MasTHUKOB U UX KoJeOaHu O6opynoBanue JIs
23 YTo mepeHOCHT BOJTHA? JAEMOHCTpALHH
KonebaTenpHbie CUCTEMBI B IPUPOJIC
24 1 TEXHHUKE
7. DJIEKTPOMATHUTHBIE KOJIeOAaHUS U BOJIHBI (24)
DKCcrepuMeHTanbHas IPOBEpKa KommnbrorepHoe
25 CBOMCTB DM BOJIH. o0opynoBaHue
UccnenoBanue snektpomMaruutHoro | KommerotepHoe
26 n3nydenust CBY-neun o0opynoBaHue
8. OnTuka (44)
. I3roToBnenne Moenu KommnbsrorepHoe
27 Kasei10CcKoma. 060py0BaHKE
DKCcrepuMeHTalbHas IPOBEpKa ObopynoBanue s
28 3aKOHA OTPAXKEHUs CBETA. JEMOHCTPALINI
Jlabopamopnas paboma: O6opynoBanue ajst
«M3Mepenune nokasarens 1abopaToOpHBIX paboT u
29 TIPEJTOMJIICHUS BOJIBI» YYEHHUYECKUX OIBITOB
Kak otnuuaroTcs mokazarenu O6opynoBanue s
30 MPEJTOMJIICHHUS IBETHOTO CTEKJIa JEMOHCTPALTHI
9. ®u3uka aToMa M ATOMHOT0 siapa (44)
[Tornomenue u UCycKkaHue CBETa KommnbsrorepHoe
31 aromamu. OnTuyeckKue CIICKTPHI. 060pyIlOBaHI/Ie
N3mepenne KIIg COJIHEYHOM
32 Oarapen KommnbsrorepHoe
Biusane PaaOaKTUBHBIX 060pyI[OBaHI/IC
33 W3JIY4eHUI Ha )KMBbIE OPraHU3Mbl
2 CriocoObl 3aIUTHI OT

PaaOaKTUBHBIX HSHYIIGHPII)’I




JIMCT KOPPEKTHPOBKH PadoyYeil MporpaMmbl

JHara Hara Coneprkanue O06ocHOBanue PexBusuTeI TToamuce

ypoKa | IPOBEACHHS | KOPPEKTUPOBKHU MIPOBEICHUS JIOKyMEHTa 3aMECTUTEIS

o 1o Gakrty (Tema ypoka) KOPPEKTUPOBKH ( mata u Ne TUPEKTOpa

IJIaHy IIpHKa3a) o YBP
COI'JTACOBAHO COI'JTACOBAHO

Pykosoaurens MO
CCTCCTB /!ﬂh O-MaTeMaTH4YeCKOro unKia

_ Ckasipos M.M..

[1porokon 3acepanuns MO
ot 24 aBrycra 2021 roaga Ne 1

3amecTuTeb AupekTopa no YBP
Ckupanosa T.I'.

24 aBrycrta 2021 rona




