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Ilnanupyemble pe3yJbTAThI OCBOCHUS MPOTrPAMMBbI BHEYPOUYHO
NeATeJIbHOCTH «JKcIepuMeHTapuii o ¢gusuke» (¢ HCMOJIb30BAHNEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanuzanus nporpaMMbl CIOCOOCTBYET TOCTUKEHUIO CIAEAYIONMIUX Pe3yJabTATOB:

JInuHocrHbIE:

B chepe TMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUN yUAIUXCS:

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

* OpHUEHTAIUs Ha TOHUMaHKUe MPUYHH yClieXa BO BHEYYEOHOM NeSTEIbHOCTH, B TOM
YyCIe HAa CaMOAHAIM3 W CaMOKOHTPOJIb PE3yJbTaTa, Ha AHAIW3 COOTBETCTBUSA
pE3yNbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a7a4H;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEpPUEB YCHEIIHOCTH BHEYy4E€OHOMU
NEATEIIbHOCTH;

Obyuarowuiics noay4um 603MONCHOCMY OJisl POPMUPOBAHUA!

* BHYTPEHHEH MO3ULIMM IIKOJIbHHUKA HAa YPOBHE IIOJIOXKUTEIBHOIO OTHOLICHUS K
HIKOJIE, TIOHUMaHUsl HEOOXOJUMOCTH YUYEHHS, BBIPAXEHHOIO B IpeoliaJaHuu
y4e0HO-103HABATEIbHBIX MOTHBOB;

* BBIPAKEHHOM yCTONYMBON yueOHO-1T03HABATEIbHON MOTUBALIUN YUCHUS;

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

MeranpeamerHsie:

B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IUJIAHUPOBATh CBOU JECHUCTBUS B COOTBETCTBUM C IOCTABJIICHHOM 3aJadei u
YCJIOBUSIMH €€ peaJIn3allii, B TOM YKCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC IpaBUJia B TUIAHUPOBAHUU U KOHTPOJIE CIOCOOa
pELICHUS;

* OCYUIECTBIIATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb [0 PE3YIbTATY;

* OIICHMBAaTh MPABWIBHOCTh BBIMOJHEHHUS] JEHUCTBUS HA YPOBHE aJI€KBATHOM
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSM JaHHOU
3aJ1a4y ¥ 3aJa4HOM 00J1acTH;

* QAJICKBaTHO BOCIPUHUMATH MPEIJIOKEHUS W OIEHKY YYUTENIeH, TOBapUUIEH,
POIUTENIECH U APYTUX JIFOJIEH;

* pa3nM4aTh Coco0 U pe3yabTaT AeHCTBUS.

Obyuarowuiics noiyyum 603MO*CHOCHb HAYYUMCA

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

* MPOSIBIISITH TTO3HABATENLHYIO HHUIIUATUBY B Y4€OHOM COTPYIHUYECTBE;

* CAaMOCTOSITEJILHO aJIECKBATHO OLIEHUBATh MPABUWIBHOCTh BBHIMOJHEHHUS ICUCTBUS U
BHOCUTH HEOOXOIMMbIE KOPPEKTHBBI B UCIIOJHEHUE KAK MO XOJIy €r0 peaju3allui,
TaK U B KOHIIE JCHUCTBUA.

B chepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaIuXcsi:



* OCYIIECTBJIATH MOUCK HEOOXOIUMON MH(OPMAITUH AJIS BHITTOTHEHUS BHEYYEOHBIX
3alaHdd  C  HUCMOJIb30BaHUEM  y4yeOHOM  JuTeparypl M B OTKPBHITOM
MH()OPMAIMOHHOM TPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOYas
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNuTepHera;

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

* CTPOUTH COOOIIECHHUS, TPOCKTHI B YCTHOM M MHUCHbMEHHOU (hopMe;

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

* 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 603MO*CHOCHb HAYYUMbCA

* OCYHIIECTBIISATh PACHIUPEHHBIA MTOUCK UMHPOPMALIUU C UCTIOIB30BAHUEM PECYPCOB
oubnuoTex u cetu MIHTEepHET;

* 3amuchiBaTh, (UKCUPOBATh HWHGOOPMAIUI0O 00 OKpPYXKAIOMUX SBJICHUSIX C
noMouIsr0 HHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJIBHO CTPOUTH COOOIICHUS B YCTHON U MUCBMEHHOM (opMme;
* OCYUIECTBJIATH BBIOOp Hambosee 3((PEKTUBHBIX CHOCOOOB pEIICHHUS 3aJad B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBUI;

* CTPOMUTH JIOTHYECKOE PACCYXKJICHHE, BKJIIOYAIOIIEE YCTAHOBICHHUE MPUUYUHHO-
CJICACTBEHHBIX CBS3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb PEIICHUSA 3a4a4: PELUICHUE II0
OMPENICICHHOMY IUIaHy, BJaJ€HHWE OCHOBHBIMHU IMpHUEMaMHU PEIICHHs, OCO3HAHUS
JEATEIIbHOCTH 10 PEIICHUIO 3a]1a4u.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUI yUalIUXCS:

* aJCKBaTHO UCIIOJb30BaTh KOMMYHUKATUBHBIC, MPEXKIE BCETO - pEUYEBbIE,
CpeACTBa JUIsl PEIICHUS Pa3IMYHbIX KOMMYHUKATHMBHBIX 3a/ad, CTPOUTh
MOHOJIOTUYECKOE COOOIICHHE, BIAACTh TUATOTHYECKON (POpPMOIl KOMMYHUKAIUH,
WCINOJIb3Ysl, B TOM uwucie cpeacrtBa U uHCTpyMeHTol UKT u nucTtaHIMOHHOTO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTb CYIIECTBOBAHUS y JIIOJIECH pa3IM4HBIX TOUYEK 3PEHUSI, B
TOM YHCJI€ HE COBIAIAIONINX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MO3UIIHIO
napTHepa B OOIICHUHU U B3aUMOJICHCTBUY;

* YYUTBHIBATH Pa3HbIC MHEHUS U CTPEMUTHCSA K KOOPJWHAIIMM PA3JIMUHBIX MO3UIIUM
B COTPY/IHUYECTRBE;

* popMynMpOBaTh COOCTBEHHOE MHEHUE U MO3UIIHIO;

* JIOTOBApPUBATHCS U MIPUXOJUTH K 00IIEMY PEIIEHUIO B COBMECTHOM ESITEILHOCTH,
B TOM YHCJI€ B CUTYallUM CTOJIKHOBEHHUSI HHTEPECOB,;

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA!

* YYUTHIBATh M KOOPAMHUPOBATH B COTPYJAHHYECTBE OTIUYHBIC OT COOCTBEHHOU
MO3ULIAN IPYTUX JIOJIEH;

* YYUTHIBATHh pa3HbIE MHEHHS W HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIUIO;



* IOHUMATh OTHOCUTEIIBHOCTh MHCHHI U TIOJIXOI0B K PEIICHUIO TPOOIIEMBI;

* apryMEHTHPOBATh CBOKO TMO3UIMI0 M KOOPAMHUPOBATH €€ C IO3UIUSIMHU
NapTHEPOB B COTPYAHUYECTBE NMPU BHIPAOOTKE OOINEr0 PEHICHUS B COBMECTHOMW
JCSITCTIbHOCTH;

* 33J1aBaTh BOIMPOCHI, HEOOXOAUMBIC /ISl OPTraHU3AIUU COOCTBEHHOM JESATEILHOCTH
U COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIICCTBJISATh B3aUMHBI KOHTPOJb W OKa3blBaTh B COTPYIHHYCCTBE
HEOOXOMMYIO B3aHMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTUPOBATLCS B SBIICHUSAX U O0BEKTaX OKPY)KAIOIIET0 MUPA, 3HATH TPAHHUIIBI
UX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAciieHUus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACIISIONINS
dbopmyIIbI;

- TIOHMMAaTh KakuM (PU3NYCCKUM MPHUHIMIIAM W 3aKOHAM TOJYHHSIOTCS TE WIIH
WHBbIC O0BEKTHI 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;

- BBIJIBUTATD U MIPOBEPSTH MPEiaracMble JIJIS PEIICHHS THIIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIIEPALUSIMH, COCTABISIONIUMH TOHMCK
pCIIICHUS 3aIauH.

Conep:xanue NnporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjaacc

BBenenue. Beonnoe 3anarue. llenu u 3agaun kypca. Texnuka 6€30MacHOCTH.
PoJib 3xCcIepuMeHTA B KM3HU YeJIOBeKA.

Teopusa: W3y4uTh OCHOBBI TeopuH TorpemrHocTed. [lorpemHocTy mpsMbIX U
KOCBEHHBIX HM3MEPEHMI, MaKCHMajbHas IMOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT MOrpelHoCcTel u3MepeHuil mpu nocrpoeHun rpaduxoB. Ilpencrabienue
pe3ynbTaToB U3MepeHui B (hopme Tadaul u rpaduKoB.

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

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU

[IpuBoauTh TIpUMEPHI OOBEKTOB U3Yy4YCHHUS (PU3UKU ((DU3UUECKUE SBICHUS,
duznyeckoe Teno, BeHIECTBO, (uznueckoe mnoje). Habmonate u aHanu3upoBaTh
busnueckue sBIeHUs (GUKCHPOBATH M3MEHEHUS! CBOMCTB OOBEKTOB, CPAaBHUBATH



X U 0000mmaTh). [l03HAKOMUTBHCS ¢ IKCIIEPUMEHTATBLHBIM METOJIOM HUCCIIEAOBAHUS
npupoasl. Coopka MpuOOPOB U KOHCTPYKIMI. Mcrnonb3oBaHne HU3MEPUTEIbHBIX
npubopoB. BrinosnHeHne 1a00paTOpHBIX U MpaKTHUYECKUX paboT. JlnarHoctuka u
YCTpaHEHHE HEUCTIPABHOCTEN

npubopoB. BricTpanBanue runoTe3 Ha OCHOBAHUM UMEIOIINXCS JTAHHBIX.

MexaHuka.

Teopusa:  PaBHOMepHOE M  HepaBHOMEpHOe  JABWXeHHe. [ 'paduyeckoe
npecTaBlICHNUE IBIKEHUS. Perienne rpaguueckux 3a1ad, pacueT MyTH U CpeaHei
CKOPOCTH HEPaBHOMEPHOTO JBWKEHHUs. [loHSATME WHEpUMHM W HHEPTHOCTH.
[lentpobexknass cuna. IlpumeHnenue AaHHBIX  (QU3HYECKUX  TOHATUH B
KU3HEIEATEIbHOCTH YyenoBeka. Cuiia ynpyrocTy, cuia TPEHUS.

Ilpaxmuxa: ViccnenoBaHue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HMKAIOIIEH B

Npy>XuHE, OT cTeneHu nedopmanuu npyxkuHbl. Onpenenenue koddduimeHrta
TPEHHUs Ha TpuOOMeTpe. (¢ HCnmoIb30BaHueM 00opynoBanus «Touka pocray)
HccnenoBanre 3aBUCUMOCTHU CUJTbI TPEHUS OT CHJIBI HOPMAJIBHOTO JIABJICHHUS.
Xapakmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCU.
AHanu3 tabnuil, rpadukoB, cxeM. [louck oObsIcHeHHST HAOII01ae€MbIM COOBITHSIM.
Onpenenenue CBOWCTB MPUOOPOB MO uepTekaM ©  MOJEIsIM. AHaIW3
BO3HMKAIOIIMX TMPOOJEeMHBbIX cutTyaruil. M3o0paxaTh cHCTeMy KOOpJWHAT,
BBIOMPATH TEJIO OTCYETA M CBA3BIBATH €r0 C CUCTEMOM KoopauHaT. Mcnosb3oBaTh
CUCTEMY KOOpPAMHAT IJis WM3Y4YEHUs MNPSAMOJMHENMHOro nBrkeHus tena. COopka
npuOOpOB M  KOHCTpYyKUMH. Mcronb3oBaHWE HW3MEPUTENBHBIX  MPUOOPOB.
BolnonHenre 1ab0paTOPHBIX M MPAKTHYECKHX paldoT (¢ HCmoJb30BaHHEM
odopynoBanus «Touka pocray). /J[narHoctvka M ycTpaHEHHWE HEUCIPABHOCTEHN
npuOopoB. BeicTpauBaHue TrUNOTE3 HAa OCHOBAaHWM WMEIOIIUXCSA JaHHBIX.
Konctpyuposanue 51 MOJEIIUPOBAHHUE. Breimonaenue 3aJJlaHu i 1o
YCOBEPIIIEHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3zpaboTka 1 mpoBepka METOAMKHU dKCIIEPUMEHTAIbHON paboThl. PaboTa B Mabix
rpynmnax. AHaJIU3UPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE, ACHCTBUS.
[IpencraBinenue pe3yJbTaTOB MAapHOM, TPYNIOBOM JESITEIBHOCTH. Y4YacTHE B
JIAAJIOTE B COOTBETCTBUHU C IIPABUJIAMU PEYEBOTr0 MTOBEACHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH llackans, ruUapOCTaTUYECKOE MAaBIICHUE,
COOOIIAIOIINECS COCY/Ibl, TUAPABINYCCKUE MAIITUHBI.

Ilpakxmuxa: 3a0auu: BBITAJKUBAIOINIAS CHJIAa B Pa3JIMYHBIX CHCTEMax; MPUOOPHI B
3a/1adyax (COOOMIAIOMIUECS COCY/bI, THAPABIMYECKUE MAIIUHBI, pblYaru, OJIOKH).
DKCIepuMeHTaIbHBIC 3aJaHUS:

l)uzmepenue cuiibl Apxumesaa, 2)u3sMepeHne MOMEHTa CHJIbl, AEHCTBYIOIIETO Ha
pbIyar, 3)u3MepeHue

paboOThl CUJIBI YNPYTOCTH TPHU TMOABEME Tpy3a C TMOMOIIBIO TOJIBMKHOTO WU
HETOIBMKHOTO OJI0Ka.(C ncnonb3oBaHnem obopyaosaHua «Touka pocTta»)
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU



Ananu3 Tabmui, rpaduxos, cxem. [louck oObsicHeHNsT HAOTIOAAEMBIM COOBITHSM.
Co6opka npuOOpoB U KOHCTPYKIUU. Mcronb3oBaHuE U3MEPUTEIBHBIX MPUOOPOB.
BrinonHenne 1abopaTOpHBIX U MPAKTUYECKUX padoT. JlnarHocTuka U ycTpaHeHUe
HEUCIIpaBHOCTEH MpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAHUM HMMEIOIIMXCS
naHHbeiX. KoHcTpyupoBanue u MojaenupoBaHue. PaboTa B Majbix Trpymnmax.
AHanu3UpylOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIlIeHUE, JCHCTBUSL.
[IpencraBnenue pe3yabTaTOB IMApHOM, TPYNMHOBOW nedrenbHOCTH. [loarotoBka
COOOIIEHUI M JOKJIAJOB. YYacThe B JAMAJIOrTe B COOTBETCTBHH C MpPaBHIIAMHU
pEYEeBOro MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHE TBEpABIX TEN. YCIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuino ™omentoB. Llentp Tsxectn. HMccnemoBanue pas3IMYHBIX
MeXaHU4eckux cucteM. KoMOMHUpOBaHHBIE 3aJauyM, HCIOJb3YS YCIOBHS
PaBHOBECHSI.

IIpaxkmuxka: VIzroroenenue paboTaroieil CUCTEMbI OJIOKOB.

Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCMU.

Ananu3 tabnui, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01a€MbIM COOBITHSIM.
Omnpenenenne CBOMCTB NpPUOOpPOB MO dYeprexamM U MOJAEISAM. AHanu3
BO3HUKAIOIIMX MpoOnemMHbIX curyanuil. HaGmiomate geiicTBuHe  MPOCTBIX
MexaHu3MoB. [lo3HakOMUTBCA ¢ (PU3MUECKONH MOJETBI0 «aOCONIOTHO TBEPAOE
Teno». PemaTte 3amaun Ha NMpuUMEHEHHE YCIOBUs(IIpaBUiIa) PAaBHOBECHsS pblyara.
[IpumensTh ycnoBue (MPaBUJIO) paBHOBECHS pblyara Jjsi OObSICHEHHS JEUCTBUS
pa3NUYHBIX MHCTPYMEHTOB, HCIOJb3YEMBIX B TEXHUKE W B ObITy. COOpKa
npuOOpOB M  KOHCTpyKUMH. Mcronb3oBaHWE HW3MEPUTENBHBIX  MPUOOPOB.
BerlinonHenne 1ab0paTOpHBIX U MPAKTUYECKUX padoT. Juarnoctuka u

YCTpaHEHHE HEHCHpPaBHOCTEW MpUOOpPOB. BhICTpanBaHuEe TMIOTE3 HA OCHOBAaHUU
UMEIOIINXCA JaHHbIX. KOHCTpyMpoBaHME M MOZEIHMpPOBaHUE. DBrlnoaHeHue
3aJJaHUil 1O YCOBEPIICHCTBOBAaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapUAHTOB
onbITOB. Pa3paboTka u npoBepka METOAMKHU SKCIIEPUMEHTAIBHON pabOThI.

PaGota B ManbIx rpymmnax. AHAIU3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemienue, gevictBus. llpencraBiieHue  pe3ysbTaTOB  MHApHOM, TPYNIIOBOU
nestenbHocTH.  IlonroroBka  coobmieHudt u JokiagoB.  OCyIIECTBISIOT
CaMOOLIEHKY, B3aMOOLIEHKY JAEATEIbHOCTH. YYacTHe B JUAJIOI€ B COOTBETCTBUU C
paBUJIaMH PEYEBOT0 MOBEACHUSI.

8 ki1ace

TemioBble ABJICHUA.
TemnoBoe pacuupenue ten. [poueccsl IaBieHus U OTBEPACBAHUS, UCTIAPEHUS U
KoHJIeHcaluu. Tennonepenayda. BiaxxHocTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasuus japaa B Bojae. 2. CKOPOCTH HCTIapeHUs
pasTUYHBIX XuAKocTel. 3. TermmoBsie nBUraTe N Oy IyIIEro.

Jlabopamophnvie pabomsr (¢ wucnojb30BaHueM o06opynoBanus «Touka
pocrtay): 1. M3MeHeHUs JUIMHBI Tejla TPY HArpeBaHUK M OXJaxaeHuH. 2. OTIuBKa



napaduHOBOTO conmatuka. 3. HaGmrogenwe 3a mnaBiaeHueM npaa 4. OT 4ero
3aBUCUT CKOPOCTb HUCHapeHusi »kujkoctu? 5. HaOmrogeHue TeraonpoBOAHOCTU
BOJIbI M BO3IyXA.
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
CamocrosTenbHO (HOPMYIHPYIOT MO3HABATENBHYIO 3a7auy. YMEIOT C MOMOIIBIO
BOIIPOCOB  J0OBIBaTh  HENOCTAIOUIyl0  WH(MOpMAIHIO. Hcnonp3oBanue
U3MEpPUTENBHBIX MPUOOPOB. BhInonHeHne 1ab0paTOPHBIX U MPAKTUUECKUX PadoT.
JlnarHocTrka M yCTpaHEHUE HEUCIIpaBHOCTEN mpuOopoB. BricTpanBaHue runores
Ha OCHOBAaHMH UMEIOIMXCS TaHHBIX. KOHCTpyHpOBaHHE U MOJIETIMPOBAHHUE.
BelnonHeHHe 3aJaHuil 10 yCOBEPIIEHCTBOBAHUIO NpHOOpOB. Pa3zpaboTka HOBBIX
BapHaHTOB OMBITOB. Pa3paboTka M MpoBepka METOAUKH SKCIEPUMEHTAIBHON
paGotsl. Pabota B Mamnbix rpynmnax. AHaIU3UPYIOT, BHIOMPAIOT U 0OOOCHOBBIBAIOT
CBOE pemeHue, nenctBus. llpencraBineHue pe3yiapTaTOB MapHOW, TPYHIIOBON
NEATEIbHOCTH. Y YacTHE B AUAJIOTE€ B COOTBETCTBUH C IIPaBUIIAMHU PEYEBOI0
IIOBEJICHMS.
DJIEKTPUYECKHE SABJICHUS.
Muxkpomup. Mopgenu aroma, cymectBoBaBmve a0 Hadaina XIX. Hcropus
OTKPBITUSL W JEHUCTBHA TaJbBaHUYECKOro 3jeMeHTa. lcropus co3naHus
aneKTpopopHON MaHbl. OnbIT BosibTa. DNEeKTpUYeCKUil TOK B FIEKTPOIUTAX.
Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra)
1. Mogenu atromoB. 2. ['aibBaHUYECKHUE 3JIEMEHTHI. 3. DIEKTPOPOpPHOI
MamuHel. 4. OneiTel Boneta u ['anibBanm.
Jlabopamopnvie pabomwei: 1. Co3naHue TalbBaHUYECKUX DJIEMEHTOB U3
MOAPYYHBIX CPEICTB. 2. DIEKTPUUECKUNA TOK B KUAKOCTAX CO3JAHHUS «30JI0TOTO
KITFOUMKA) .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIIBHOCTH:
VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKHU 1I€JI€H, IUUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU WU
OLIEHKM YCIEHIHOCTH YycBOeHHUs. CpaBHUBAIOT CHOCOO0 M pe3yibTaT CBOUX
JEUCTBUN C 00Opas3IoM - JIUCTOM COMPOBOXIeHUA. OOHAPYKUBAIOT OTKJIOHEHUS.
OO1yMBIBaIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBIISIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJb. Vcrosib30BaHWE U3MEPHUTENbHBIX NpuOOpoB. BrinonHeHue
7a00paTOPHBIX M TPAKTUYECKUX  paboT. JlmarHoctuka W yCTpaHEHHE
HEUCITpaBHOCTE MpuOOpoB. BricTpauBaHue rmnore3 Ha OCHOBAHUM UMEIOIIUXCS
naHHbIX. KOHCTpynpOBaHue 1 MOAEIUPOBAHUE.
DJIEKTPOMATHUTHBbIE SIBJICHUS.
MaruutHoe moJie B BellecTBe. MarHuTHas aHoManusi. MarHuTHele Oypu.
PasHoBunHOCTH AIEKTPOU3MEPUTEITBHBIX npruOOpoB. PasznoBunHOCTH
DJIEKTPOABUTATENIEN.
Hemoncmpayuu (¢ ucnoJib3oBaHueM obopyaoBanusi «Touka pocray):
1. HarnsimHOCTS MOBEAEHUS BEIECTB B MAarHUTHOM noJe. 2. [Ipesentanuu o
MarHUTHOM Tojie 3eMyii M O MarHuTHbIX Oypsx. 3. JleMoHcTpanus
Pa3HOBUAHOCTEN  AJIEKTpOM3MEpUTENbHBIX  mpubOopoB. 4.  HarmsanHocts
Pa3HOBUIHOCTEHN AJICKTPOJABUTATEIIEH.



Jlabopamopnwvie padbomul: 1. UccnenoBanue pa3iaudHbIX 3JIEKTPOU3MEPHUTEIbHBIX
puOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
VYrpaBnsitoT cBoel MO3HABATENILHOM W Y4YEOHOM NEATEeNbHOCTBIO IMOCPEICTBOM
MIOCTAHOBKMU IIE€JIEM, TJIAHUPOBAHMS, KOHTPOJS, KOPPEKUMU CBOUX JEUCTBUUA M
OLICHKM YyCHEeIIHOCTH YycBoeHus. CpaBHHUBAIOT CIMOCOO0 M PE3ylbTaT CBOUX
JEUCTBUN € 00pa3IoM - JIUCTOM COIpPOBOXIEHUA. OOHAPYXKUBAIOT OTKJIOHEHUS.
OOyMBIBAIOT MPUYNHBI OTKIOHEHU. OCYHIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
OnTnyeckue siBJICHUS.
HcTouHHMKM CBETa: TEIJIOBBIC, JIOMUHECLIEHTHBIE, UICKYCCTBEHHBIE. 3roToBaeHue
KaMephl - OOCKypa H HCCIEAOBaHHWE HW300paKEHUS C TOMOIIBI0 MOJEIH.
MHoOrokpatHoe HW300pa)K€HHE TpeaMeTa B HECKOJbKHX IUIOCKHX 3€pKajax.
M3roToBUTH NEPUCKOI U C €0 MOMOILBIO NpoBecTH HabmoaeHus. [IpakTuueckoe
VCITOJIb30BAHUE BOTHYTBIX 3€pKaJl. 3pUTEIIbHBIE HIUTIO3UH, IIOPOKIAEMBIE
pesIoMJIeHUEM cBeTa. Mupaxu. Pa3sutue BogoKOHHOW onTuku. Mcnosb3oBanue
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu(c ucnosib3oBanneM odopynoBannsi «Touka poctay)
1. Pa3nuyHble UICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX
IUIOCKUX 3epKkanax. 3. M3o0paxeHne B BOrHYTHIX 3epkanax. 4. Mcnonb3oBaHue
BOJIOKOHHOM ONTHUKH. 5. YCTpoHCTBO (oTroannapatoB, KUHOIPOEKTOPOB,
KaJIeHIOCKOIIOB.
Jlabopamopnvie pabomui: 1. N3rotoBiieHHEe KaMephbl - 00CKypa M HCCIIEIOBaHUE
U300paKEeHHUsI ¢ MOMOMIbI0 Mojenu. 2. IlpakTuyeckoe NpUMEHEHHE IUIOCKHUX
3epkasl. 3. IlpakTMueckoe HCHOJb30BaHME BOTHYTHIX 3epkayl. 4. M3roroBneHue
nepucKona u HabJIOIEHUs C TOMOILBIO MOJIETH.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU
VYrpaBnstoT cBoel MO3HABATEIILHOW W Y4YEOHOW EATEeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKMU 1I€JI€H, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU HU
OLIEHKHM YCHEIIHOCTH YCBOCHHMs. Bblaensor u (GopMynupyroT MO3HABATEIbHYIO
Henb. BbIOensioT KONMMYECTBEHHBbIE XapaKTEPUCTHKUM OOBEKTOB, 3aJlaHHBIC
cioBaMu. [I[pyHUMAIOT MO3HABATENIBHYIO IEb U COXPAHSIOT €€ MPHU BBIIIOJIHEHUN
y4eOHbIX aeicTBuil. OCO3HAIOT CBOM JIeHCTBH. MIMEI0T HABBIKM KOHCTPYKTUBHOTO
OOLIEHUsI B MAJIBIX Tpymnnax.
YesoBek 1 npupoaa
ABTOMaTMka B Hamed >ku3HU. [lpuMmepsl HMCHONB30BaHUS AaBTOMATHYECKHX
YCTPOMCTB B Hayke, Ha mIpousBojacTBe W B ObiTy. CpeacrtBa cBsizu. Paguo u
TeJIeBUJCHUE. AJBTEPHATUBHBIE MCTOYHUKH JHEPruu. BUIbBI 3IEKTPOCTaHLIUM.
Heo0xoauMoCTh 3KOHOMHHU MPUPOJHBIX PECYPCOB M MCIOJIb30BaHUS, HOBBIX
HKOJIOTUYHBIX M O€30MacHbIX TexHONOorui. Hayka u 6e30macHOCTh JTrofeH.
Hemoncmpayuu: 1. hboTomaTepuabl U Claibl IO TEME.
Jlabopamophvie pabomei: 1.V3yueHue AEUCTBUN CPENCTB CBS3H, paguo H
TEJIEBUICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.



CamocrosiTenbHO  (DOPMYTUPYIOT —TO3HABATENBHYIO 3amady. YMEWT (Wiu
Pa3BHBAIOT) CIIOCOOHOCTH C TIOMOINBIO BOIPOCOB JOOBIBATH HEAOCTAIONIYIO
nHpopmaruio.

9 kiacce

Kunemaruka

CrocoObl  omucaHus ~ MeXaHWdeckoro  aBwkeHus.  Cucrema — oTcyeTa.
[IpsmonuueliHoe nBrkeHHE. [IpsAMONIMHENHOE pPAaBHOMEPHOE JBHKEHHE 10
mwiockocTh. llepemenieHne M CKOPOCTh HpPU PABHOMEPHOM MPSIMOJMHEHHOM
JBWKEHUU MO IUIOCKOCTU. OTHOCUTENBHOCTh ABMKEHUSA. CIOXKEHUE IBHKECHUU.
[IpyHIMO He3aBUCUMOCTH ABMKeHMH. KpuBonmnHenHoe nBukeHue. [[BrkeHue
Tena, OpOILIEHHOrO0 IMOJA YIJIOM K TOpPU30HTY. PaBHOMepHOE MABMXKEHHE IIO
OKPYXHOCTH. YTJ0Bast ckopocTk. Ilepron u yacrora Bpamenus. CKopocTb

Y YCKOPEHHE ITPU PAaBHOMEPHOM JIBMXKEHUH 110 OKPY’KHOCTH.

Jlabopamophnvie pabomvi(c ucnoJb3oBanueM odopynoBanusi «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
CBOOOTHOTO MaJ€HUS TEII.

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

Pacuer TpaekTopumn ABHKEHUS IEPCOHAXEN paccka3oB P.Pacmo.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TEKCTa
cTaTeil MHTEPHET-CalTOB, 00CYX ICHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
pernieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroska k OI'D no usuke).
JInnamuka

Nueprmanbabie cuctembl otcueTa. Cuna. 3akonsl HetoToHA. JIBHDKEHHE Tena Mo
NEHUCTBUEM HECKOJBKHUX CHJI. J[BM)KEHHE CHUCTEMbI CBSI3aHHBIX Ted. JlMHamuka
PAaBHOMEPHOT'O JIBMJKEHHSI MAaT€pUaIbHOM TOYKM MO OKpYy>KHOCTH. Kiaccel cui.
3aK0oH BCEMUPHOTO TAroTeHus. J[BrmkeHue mianer. IcKkyCcCTBEHHbIE CTyTHHUKHU.
Conneunas cucrema. Mcropus pa3ssutus npeacrasiieHnil o Beenennoin. Ctpoenue
U ABOJIONMS BeeneHHou.

JlabopamopHnvie pabomvi(c uUcnoJb30BaHueM oOopyaoBaHusi «Touka
pocray):

N3mepeHre Maccel Tejla ¢ MCHOJIb30BAHMEM BEKTOPHOT'O Pa3iOKEHHUS CHIIBL.
N3yyeHne KMHEMAaTUKH U AUHAMUKH PaBHOYCKOPEHHOI'O IBMKEHUS (Ha IMpUMeEpe
MamuHbl ATBy1a). 1 3ydeHne TpeHUs! CKOIbKECHHUS.

Ipumepnvie memol npOeKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



Hctopuyeckass peKOHCTpYKIUs onbITOB KyjnoHa U AMOHTOHA MO OMPEACICHUIO
BEJIMYMHBI CUJIBI TPEHUS CKOJIbKEeHUs. [lepBble HCKYCCTBEHHBIE CITYTHUKH 3EMIIH.
Kak oTnMuaroTcsi MexaHWYecKue IMpolecchl Ha 3emiie OT MEXaHUYECKHX
npoiieccoB B kocmoce? Tena ConHeuHo cuctembl. OTKPBITHS Ha KOHUYUKE Tepa.
Xapakmepucmuka 0CHOBHbIX U008 OesimebHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil MHTEPHET-CaliTOB, 00CYX ACHHUE JOKIA0B U MPE3CHTAllMNA, COCTaBICHUE U
penieHue 3aaa4, 00cyxaeHue cnocooos pemnieHus (moaroroska k OI'D no pusuke).
HNmnyabce. 3aKkoH cOXpaHeHUs] HMITYJIbCA
Nmnynbc. VI3MeHeHHE HMITyJbca MaTepHalbHOM Touku. CucreMa Ten. 3aKkoH
COXpaHEHHUS UMITYJIbCa.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
PeaktnBHOe nBmxenue B mnpupone. Paccimemosanme [ITII ¢ momomipro 3akoHa
COXpPaHEHUS UMITYJIbCA.
Xapakxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil HTEPHET-CaliTOB, 0OCYX JACHUE JOKIIAIOB U MPE3CHTAlIUM, COCTAaBICHUE U
perieHue 3aaa4, 0ocyxaeHue cnocooos pemnieHus (moaroroka k OI'D no pusuke).
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 CTPOUTEIIBCTBE: OT 3EMJISIHKH 10
HeOockpeOa. MccnenoBanre KOHCTPYKIIUU BEJIOCUTIEA.
Xapaxmepucmuka 0CHO8HBIX U008 OesimelbHOCMU. YTEHUE U 00CY X ACHUE TEKCTa
cTaTeld MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIAJ0B U MPE3CHTAIN, COCTABIICHUE U
pernieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroska k OI'D no usuke).
Mexanudeckue KoJ1e0aHUS U BOJHBI
Mexanudeckue xkonebanusi. IIpeoOpa3oBaHue dSHEPrUM TPH MEXAHUYECKHUX
KojeOanusx. MaremaTuyeckuidi W TPYXUHHBIM ~ MasTHUKA. CBOOOMHBIE,
3aTyXarollue W BBIHYXKJEHHbIE KojeOanus. Pezonanc. MexaHudeckue BOJHBIL.
JInuHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophvie pabomvi(c HUCNOJb30BaHMEM oOopynoBaHusi «Touka
pocTay):
N3yuenne konebaHu HUTSHOTO MasTHHKA.
lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
CtpyHHBIE My3bIKaJIbHbIe UHCTpYMEHTHI. KoyiebaTenbHble CUCTEMBbl B IPUPOJIE U
TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesimebHOCMU. YTEHHE U 00CYXICHHUE TeKCTa
cTaTeil MHTEPHET-CATOB, OOCYX ICHUE JOKIJIA0B W MPE3CHTAIlUN, COCTAaBICHUE U
perieHue 3aaa4, 00cyxaeHune crnocoboB pemeHus (moaroroka k OI'D no dusuke).
DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI



[lepemennsblii anektpuueckuii Tok. KonebGaTenbHblii KOHTYp. BbIHYyXaeHHbIE U

cB00O1HBIE DM KoJIeOauuss. DM BOJHBI U UX CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

[IpyHIMOBI pagMOCBS3U U TeNeBUACHUS. BinsHue DM uU3MydeHUN HA KUBbBIC

OpraHu3Mbl. MI3roToBineHne yCTaHOBKH JJI IEMOHCTPALIMH ONBITOB 110 DOMIU.

OnektpomaruuTHoe wu3nydyeHne CBY-meun. HMcrtopruueckas peKOHCTPYKIUS

ONBITOB AMIIEpa.

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

CTaTeil UHTEPHET-CaTOB, 0OCYX AEHUE JOKIJIAI0B U MPE3CHTAUNN, COCTABICHUE U

pelieHue 3a7a4, o0Cy>KJIeHHe croco0oB pemienus (moaroroska k OI'D no ¢usuke).

Onruka

Hcrounnku cBeta. JleiicTBUs cBeTa. 3aKOH MPSMOJIMHEHHOrO pacnupoCTpaHEHUs

cBeTa. 3aKOH oTpaxkeHus cBeTa. [locTpoeHune n3o0paxxeHuil B MIOCKOM 3epKajie.

3aKOH MPEJIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPAaYHBIX

cpen. Ilpenomnenue ceera B npusMme. Jlucnepcus cBerta. SIBiIe€HHE IOJIHOTO

BHYTpeHHero oTpakeHus. JIuuzwl. Tonkue nuu3bl. [locTpoeHue un3o00pa)keHuw,

co37[aBaeMbIX TOHKUMHM JiuH3aMHu. ['11a3 u 3penue. OnTudeckue npudopshl.
Jlabopamophnvie pabomvi(c ucnoJb3oBaHueM odopynoBanusi «Touka

pocTay):

DKCIlepuMEHTalIbHAsl TPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3mepeHne nokasareis npesioMIICHNs BOIBI.

N3mepenne PoKyCcHOTO paccTOSTHUS COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hcropust ucciieqoBaHusl CBETOBBIX SIBJICHHM.

Hcropuyeckas peKOHCTpYKLHs Teneckona ['anunes.

H3rorosiieHne KajenIocKomna.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa

cTaTell MHTEPHET-CAalTOB, OOCYKJICHHE JAOKIAJ0B U MPE3CHTAIN, COCTABIICHUE U

perieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroska k OI'D no dusuke).

Du3nKa aTOMa U AaTOMHOI0 Apa

Crpoenue aroma. llormomieHue u wucmyckaHwe cBeta atomamu. OnThyeckue

cnekTpel. OnbiThl Pezepdopna. [lnanerapuas moaens atoma. CTpoeHHE aTOMHOTO

anpa. 3apsaoBO€ U MAacCOBOE 4ucia. SlnepHble CHIIbl. DHEPTUsl CBSI3U aTOMHBIX

anep. 3akoH paJuoaKkTHUBHOTO pacmaga. Aunbda- u Oera-pacnansl. [IpaBuna

cMmeuleHus. AnepHeie peakuuu. [leneHune u cuHTe3 saep. fAnepHas 3HepreTuka.

Uctounuku »sHeprun ConHua u 3Be3d. Peructpanus sIepHbBIX HM3TyYEHUM.

BnusiHue paguoakTUBHBIX W3JIYYEHHM Ha O>KHUBbIE OpraHu3Mbl. Jlozumerpus.

DKOJIOTMYECKHE NPOOIJIeMbl SIAEPHONU SHEPTETUKH.

lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropus n3ydyeHus aroma.

N3mepenune KII1/] conmnednoi 6aTapen.

HeBuauMmele u3iydeHus B CIEKTPE HArPEThIX TEll.



Xapaxmepucmuka 0CHOBHBIX U008 OesiImeNbHOCU. YTEHUE U 00CYXKICHHUE TeKCTa
cTaTeli MHTEPHET-CAlTOB, 00CYX/IEHUE JOKIAJ0B U MPE3EHTAINA, COCTaBICHUE U
penieHue 3aaa4, 0ocyxaeHue cnocobos pemnieHus (moaroroska k OI'D no pusuke).
@opMBbI OPraHu3aNnuu 00pPa3oBaTeJLHOr0 Mpolecca:

- TpynIoBasi;

- UHIUBUAYyaIbHAS,

- ¢ppoHTATBHAS.

Beayuiue TeXHOJI0THHA:

Hcnonp3yloTcsi 3JIEMEHTH CIAEAYIONUX TEXHOJIOTUNA: MPOEKTHAs, MPOOJIEMHOTO
oOydenus, WH()OPMAITMOHHO-KOMMYHHUKAITMOHHAS, KPUTUYECKOTO MBIIIJICHUS,
poOJIEMHOTO IMajora, UTPoBasi.

OcHoBHbIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Metomamu  OOydeHHUsS SBISIOTCSA: YaCTHMYHO-TIOMCKOBOM, METOJ
MaTEMaTUYECKOT0 MOJICIUPOBAHUS, AaKCUOMATUIECKUNA METOI.

DopMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJISIETCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0aJiax HEe CTAaBUTCA.
VYyammiicss yuyuTcs OlEHUBATh ceOsi M JPYyrUx cam, 4YTO IO3BOJIIET pPa3BUBATH
YMEHMsI caMOaHaliu3a M CHOCOOCTBYET pa3BUTHIO CaMOCTOSITEIIBHOCTH, Kak
CBOMCTBY JIMYHOCTU Y4Yallerocs. BbIsBIeHHE MNPOMEXKYTOUHBIX W KOHEYHBIX
pe3yibTaTOB  y4yallUXCsl MPOUCXOJUT 4Yepe3 MPAKTUUECKYIO JICSITEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMaThyeckas TMOAOOpKAa 3adad  pa3juyHOTO YPOBHS  CIOKHOCTH C
NPECTAaBICHUEM Pa3HBIX METOJOB PEIICHHUS B BUJC TEKCTOBOIO AOKYMEHTA,
npe3eHTaNnu, (JIII-AHUMALMHN, BUIEOPOJIHKA Wik WeD - crpanuns! (caiita)

* BBICTaBKa MTPOEKTOB, MPE3CHTAINH;

* IEMOHCTpAIHSI SKCIIEPUMEHTA, KAYECTBEHHOHN 3a/1aUM C KAY€CTBEHHBIM (yCTHBIM
WIM B BHUJIEC MPUJTIOKEHUSI, B TOM YHCIIC, IPE3CHTAINEH) OMMCAaHuEeM Ipolecca Ha
3aHIATHH, (PeCTUBAIEC SKCIEPUMEHTOB; (PU3UUECKHUE OJTUMITUAIBI.



KajienpapHo-reMaTuyeckoe mjiiaHupoBaHue 7 KJjacce

Ne [Hara Tema ypoka Hcnoabs3oBanue puMeya
I/ | IpOBEJICHUS 000opy10BaHMSA LIEHTPA HUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBegenue (14)
BBognoe 3anstume. llenm wu 3amaum | KomnobroTepHoe
1 Kypca. TexHuka 6€30macHOCTH. obopyoBaHue
2. Posib JKkCIepuMEHTA B KM3HU YesioBeKka (34)
Cucrema eMHULL, TIOHATHE O KommerorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPECHHSIX o0opyaoBaHue
Ou3nyecKuii FIKCIePUMEHT. O6opynoBanue s
Buapl puzmndeckoro skcrnepuMeHTa. JIEMOHCTPALII
ITorpemnocTs n3mepenus. Buabt
IorpemHxocTet usmMepenus. Pacuér
3 MIOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue ajst
«3mepenue oObema TBep0ro nabopaTOpHBIX paboT u
4 tenay. [IpaBuia ohopmiaeHUS YUECHHYECKHX OIBITOB
n1abopaTOpHON PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ajst
JIBUKCHHUSL. nabopaTOpHBIX padoT u
6 FpanI/I‘IGCKOG MNpeacCTaBJICHUC YUYEHUYECKUX OIIBITOB
ABUKCHUA. (Ha 0ase KOMILIEKTOB
Pemenne rpaqmqecmxnv; 3az1ay, st OT)
7 pacuer IyTu U CpeaHEN CKOpOCTH
HEPABHOMEPHOIO JIBUKEHHSL.
8 [ToHsATHE HHEPITMH U WHEPTHOCTH.
I{enTpoOerxHas cuia..
9 Cuia ynpyrocTu, cuiia TpeHus O6opynoBanue st
7a00paTOPHBIX PaboT U
JlaGoparopnas pabora YYCHHUYECKUX  ONBITOB
«HMccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYT'OCTH, BO3HUKAIOLIEH B (Ha 0ase KOMILICKTOB
10 NPY)KKMHE, OT CTENEHH AepOopMaliu ana OI'9)
TIPYKUHBD).
JIaGoparopHas paboTa
11 «Omnpenenenue kodddummeHTa
TpPEeHHsI Ha TPUOOMETPEY.
JlabGopaTopHas pabota O6opynoBanue ajst
«HccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX padoT U
12 CHUJIBI TPEHUS OT CHIIBI YYCHHUYECKUX OIBITOB
HOPMAJIHHOTO JABJICHUS.
4. I'mapocraTruka (124)
13 [TnotHocTh. 3anava naps I'epona OGopynoBanue st
JIEMOHCTpPALUN
14 Pemrenue 3amay moBbIIeHHON




CJIOKHOCTH Ha PACUCT INIOTHOCTHU
BCIICCTBA.

15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIIOXKHOCTHU JEMOHCTpaAIun

16 JlaBneHue )XKUAKOCTH U rasza. 3akoH
[Tackais

17 Coo0mmarommecst CoCybl.

18 JlaboparopHast pabota O6opynoBanue ISt
«U3rotoBnenue mojenu GoHTaHA» mabopaTopHbIX padoT U

19 JlaGopatopHas pabota [VIUCHUYECKUX  OIBITOB
«M3roToBiienne Moear (HOHTAHA (Ha ©0ase KOMILICKTOB
3akon Iackans. Jlanenue B poist OIS
KHUJKOCTAX U razax.

20 IManpaBnuueckre MaluHEIL.
CooOmiaronuecs CoCyIbl.

21 BrrtankuBaromias cuna. 3akoH ObopynoBanue s
Apxumena. JIEMOHCTpAIMi
JlaboparopHast pabota O6opynoBanue st

29 «BblicHeHUE yCcIOBHS IJIaBaHUS 1abopaTopHBIX PadoOT U
TEI. YYCHUYCCKUX OIBITOB

23 biok 3amgau na 3axon Ilackans, O6opynoBanue s
3aKOH ApXHUMeJa. JEMOHCTpAIHii

24 biox 3ama4g na 3axon Ilackans,
3aKOH Apxumesna.

5. Craruka (104)
25 bisiok. Peryar. O6opynoBanue st
JIEMOHCTpALNA

26 PaBrHoBecue TBepapix Ten. MomeHT
cwibl.IIpaBuIo0 MOMEHTOB.

27 Hentp TSOKECTH. HccnenoBanue | O6opynosanue s
Pa3IMYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpAIIHIA

28 KoMb6unnpoBanHbie 3a1a4u,
WCTIOJIB3YS YCIIOBHSI PABHOBECHSL.

29 KoMb6unnpoBanHbie 3a1a4uu,
WCIIOJIB3YS YCIIOBUSI PABHOBECHS
JIaGoparopHas paboTa Ob6opynoBanue as
«U3rotoBnenue padoraromieit 71ab0paTOpHBIX paboT U

30 cuctembl 610koB». OdopMmieHue YUEHUYECKUX  OIBITOB
paboThI. (Ha Oa3ze KOMILJIEKTOB
Pabora Hag mpoexkToM «broku». st OI'D
JlabGopaTopHas pabota
«U3rotoBnenue padoraromieit

31 CUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa ObopynoBanue ais
«U3rotoBnenue padoraromeit 1abopaToOpHBIX paboT U

32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB
Odopmienne paboTHI. KommbrorepHoe

33 obopynoBanue

34 3amura npoeKToB.




KajienpapHo-reMaruyeckoe miiaHupoBaHme 8 Kiacc

Ne [Hara Tema ypoka Hcnoabs3oBanue npume
I/ | IpOBEJICHUS 000py10BaHMSA LIEHTPA | YaHHE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (1)
BBognoe 3anstue. Llenu m 3amaum | KomnberorepHnoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue
2. TeruioBble siBjaenus (12 v)
Pa3nooOpasue TemnoBbx sBieHUH. | KoMmbroTepHoe
2 TemioBoe paciimpeHue Teil. 00opyoBaHue
JlaboparopHas pabota O6opynoBanue st
«VI3MeHeHMSI [UTHHBI Tella TIPU nabopaTOpHBIX paboT u
3 HarpeBaHuU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Temmonepenaua Habmonenue ObopynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpAIHii
4 BO3/IyXaA.
JlaboparopHas pabota O6opynoBanue st
«M3mepenue yaenbHoOu 1ab0paTOPHBIX padoT |
TEIUIOEMKOCTH Pa3TUYHbIX YUEHUYECKUX  OIBITOB
S BELIECTBY. (Ha Oaze KOMILJIEKTOB
[InaBneHue u oTBEpICBaHUE. s OI'D
JlaboparopHas pabota «OTiIMBKa
6 napaHOBOTO COJAATHUKAY
JIaGoparopHas paboTa Ob6opynoBanue as
«Habnronenue 3a miaBjieHneM 71ab0paTOpHBIX paboT U
7 TBIa» YUEHUYECKUX OMBITOB
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHUE TEIJIOBOro OaaHca JIEMOHCTpAIIHA
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBHIX MPOIIECCOB JIEMOHCTpAIIHiA
10 JlabopaTopus kpuctaiorpadpuu.
Hcnapenne u koHaeHCAIUS. O6opynoBanue st
11 JIEMOHCTpALUHI
CocraB atmMocdepsl, ObopynoBanue s
Ha0II0IeHUE TIepexoaa JIeMOHCTpAIIHiA
HEHACBIIICHHBIX ITAPOB B
12 HACHILICHHEIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBanue ams
13 KOHTHHEHTAX JIEMOHCTpAaIHi
3. DuiekTpuyeckue siBjeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 CyliecTBOBaBIIME 10 Hayana XIX JIEMOHCTPALII
Hcropus oTKpsITHA U JENCTBUA KomnrerotrepHoe
15 TraJIbBAHNYCCKOI'O 2JIEMECHTA 060pyIlOBaHI/Ie
HcTopus co3nanus 3nekTpopopHOit
16 MaIIHHBI
17 OneiTel BonbTa. Dnekrpuyeckuit KomnerorepHoe




TOK B DJICKTPOJIUTAaX.

obopyoBaHue

18

Pemenue OJIUMIIMAaJHBIX 3aJa4 Ha

ObopynoBanue s

3aKOHBI IOCTOSTHHOTO TOKa JIEMOHCTpAINi
Haburoienne 3aBHCUMOCTH O6opynoBanue st
COITPOTUBJICHHUS IIPOBOJHHUKA OT I[eMOHCTpaHI/Iﬁ

19 TEMIIEPATYPHL.
JlaboparopHast pabota O6opynoBanue st
«OmpeneneHne CTOMMOCTH J1a00paTOPHBIX PaboOT U
M3PACXOJIOBAHHOM JICKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIIHOCTH TTOTPEOUTENS U TIO (Ha 0a3e KOMIUJICKTOB

20 CUETUUKY» s OI'D
Pemenue onmumnmaaHeIx 3a1a4 O6opynoBanue s

21 Ha TEIJIOBOE JICHCTBHUE TOKA JIEMOHCTpAIHA

4. JjeKTpOMarHuTHbIe siBJeHud (34)
DNEKTPOMArHUTHEIC SIBJICHUS. ObopynoBanue Is

22 DJIIEKTPOU3MEPUTEIILHBIE TPUOOPHL. | IEMOHCTpAIUid
MaruutHas anomanusi. Marautiele | OGopymoBanue st

23 Oypu JIEMOHCTpALUI
PaznoBugnoctn

24 3JIEKTPOJIBUTATENECH.

5. OnTuyeckue sipjaenus (74)

25

HcToyHuKH cBeTa: TEMJIOBEIC,

ObopynoBanue s

JIOMUHECIIEHTHBIE JEMOHCTpAIHii
DKCNEePUMEHT HAOJIIOICHHE.
MHuorokpatHoe n3o0paxeHue
IpeIMeTa B HECKOJIBKUX TUIOCKUX
26 3epKajax.
MBroToBUTH MEPUCKOI U C €TO O6opynoBanue st
27 MIOMOIIBIO TPOBECTH HAOIIOICHUS JIEMOHCTpAaIil
[IpakTHueckoe UCIoIb30BaHNE O6opynoBanue st
28 BOTHYTHIX 3€pKaj JIEMOHCTpAIil
3pUTENbHBIE MILTIO3UH, O6opynoBanue s
MIOPO’K/1a€MBbI€ MTPETOMIIEHUEM JI€MOHCTpaLui
29 ceera. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTUKH
Hcnons30BaHMe 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HallleH )KU3HHU . KomnerotrepHoe
33 Panno u TeneBuaeHme obopynoBaHue
AnbTepHATUBHBIE UCTOYHUKHU
34 SHepruu. Buasl aeKTpoCcTaHIUM
Hayka ceronns. Hayka u
35 0€30MaCHOCTb JIHOJACH.




KajiennapHo-TeMaTn4eckoe IJIaHUPOBaHue 9 Kiacc

[Hara Tema ypoka Hcnoabs3oBanue npume
Ne IIPOBEJICHUS 000py10BaHMS LIEHTPA | YaHUE
n/n | Ilnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (1)
BBognoe 3anstue. Llenu m 3amaum | KomnberorepHnoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue
2. Kunematuka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOT'O JIBH)KEHUS JIEMOHCTpalui
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue ais
JBUKEHUE 10 Tuiockoctu? CmMoTps JIEMOHCTpALIHiA
3 U3 KaKOM TOYKU HAOIIOIATh
OTHOCHUTENBHOCTD ABHIKEHUS. O6opynoBanue ais
4 CnoxeHue IBUKECHUI. JIEMOHCTpAIui
Jlabopamopusie pabomul: O6opynoBanue st
«3yuenue nBuxkeHus: CBOOOIHO nabopaTOpHBIX paboT u
najaromiero tena», «Mzydenue YUEHUYECKUX OMBITOB
S JIBUKEHMSI T€JIa 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas O6opynoBanue ams
koctouka? Pacuer TpaekTopun JIEMOHCTpALIHiA
JBUKEHHSI TEJ U IIePCOHAXKEH
6 pacckaszoB P.Pacrd o MroHxay3eHe
Hcropuyeckast peKOHCTpYKLUS ObopynoBanue s
ONBITOB ["asniiest Mo ONpeaeICHUI0 JIeMOHCTpAIHiA
7 YCKOPEHHS g.
Omnpenenenne CKOpocTu ObopynoBanue s
PAaBHOMCEPHOI'O0 ABUKCHUSA ITPU ]IeMOHCTpaHI/H\/'I
HCIIOJIb30BaHNU TPEHAXepa
8 «OeroBas JOPOKKay.
3. Ilnnamuxka (84)
Cuna Bomu, cuia yoexxIeHUs Win O6opynoBanue s
9 cuiia - pu3ndeckas BelnuynHa? JEMOHCTPALINI
Jlabopamopnas paboma: O6opynoBanue ajst
10 «M3mepeHne Macchl Tesna» na0opaTOpHBIX padoT H
JIBu>keHue Tena noj AeiicTBueM YUEHUYECKUX ONBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHHME CUCTEMBI CBSA3aHHBIX ObopynoBanue s
12 Tel JIEMOHCTPALIMHT
Jlabopamopnvie pabomsi: | ObGopymoBaHUE AJIs
«M3y4eHne TpeHns: CKOJIbKEHUSD) 71ab0paToOpHBIX paboT U
13 YYEHUYECKUX ONBITOB
Jlunamuka paBHOMEpHOTO ABWKeHUs | O0opymoBaHue st
14 110 OKPY>KHOCTHU JIEMOHCTpalMi
Hcropus pa3Buths NpeacTaBiIeHUN ObopynoBanue s
15 o Bcenennoii. ConHeuHas cucreMa. JIEMOHCTpALUHI
16 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue s




[TepBBIe UCKYCCTBEHHBIC CITYTHUKH
3emin.

JIEMOHCTpALII

4. Umnyanc. 3aKoH coxpaHeHust uMimyJibca (34)

17 Kak BbI sIXTy Ha30BeTE... Komnerorepnoe
18 PeakTuBHOE ABMXKEHUE B IPUPOJIE. o0opyioBaHue
Paccnenopanue ATII ¢ momoribio Komnerorepnoe
19 3aKOHA COXPaHEHUs UMITYJIbCa obopyoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue NEHTPOB Macc 1ab0paToOpHBIX paboT U
20 pa3IUYHBIX TN (TpH Crocoda)» YYEHUUYECKUX ONBITOB
[Ipumenenne npocThix MexaHu3MOB | KoMmbroTepHoe
B CTPOUTEIILCTBE: OT 3EMJISTHKU JI0 obopymoBanue
21 HebocKkpeba
6. Mexanu4yeckue Koje0aHus M BOJIHBI (34)
22 Bubl MagsTHUKOB U UX KoJeOaHU O6opynoBanue JIs
23 YTo mepeHoCHT BOJTHA? JIEMOHCTpaui
KonebaTenbHbie CUCTEMBI B PUPOJIC
24 Y TEXHUKE
7. DJAeKTPOMArHUTHbIE KOJIeOaHUS M BOJIHBI (24)
DKCcrepuMeHTanbHas IPOBEpKa KommbrorepHoe
25 CBOMCTB DM BOJIH. o0opynoBaHue
UccnenoBanue snekrpomMarautHoro | Kommnerorepaoe
26 n3nydenuss CBU-neun 000py10BaHuE
8. OnTuka (44)
. U3roroBnenue monenu KommnbsrorepHoe
27 Kasei10CcKoma. 060py0BaHKE
DKcnepuMeHTaNnbHas MpoBepKa O6opynoBanue s
28 3aKOHA OTPAKEHUS CBETA. JEMOHCTPALTHI
Jlabopamopnas paboma: Ob6opynoBanue as
«3mepenne nokazarens 71a00paTOpHBIX paboT U
29 MIPEJIOMIICHUS BOJBI» YYEHHUECKUX OIBITOB
Kak oTnnuarorcs nokazarenu O6opynoBanue s
30 MPEJTOMJICHHUS IBETHOTO CTEKJIa JIEMOHCTPAILTHI
9. ®u3uka aToMa M AaTOMHOT0 siapa (44)
[Tornomenue u UCyckaHue CBETa KommnbsrorepHoe
31 aroMamu. OnTuueckue CIICKTPHI. 060pyI[OBaHI/Ie
N3mepenne KIIg COJIHEYHOM
32 Oarapen KommnbsrorepHoe
Biusane PaaAOaKTUBHBIX 060pyI[OBaHI/IC
33 W3JIY4eHUI Ha )KMBbIE OPraHU3Mbl
2 CriocoObl 3amuThI OT

PAaaAUOAKTUBHBIX H3Hy‘ICHHﬁ
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