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Ilnanupyemble pe3yJabTaThl 0CBOEHHSI IPOrPaAMMbI BHEYPOUHOIi 1eATEJIbHOCTH
«IkcnepuMeHTaApuil o pusnke» (¢ UcnoJb30BaHueM o0opynoBanns «Touka pocray)
B 7-9 kiaccax.

Peanuzanus nporpaMMbl CIIOCOOCTBYET IOCTUKEHUIO CIEIYIOIUX Pe3yabTaTOB:

JInmunocrHble:

B cdepe THYHOCTHBIX YHUBEPCAIBHBIX YYEOHBIX ACHCTBUMN ydalluXcs:

* yueOHO-TI03HaBaTEIbHBIN HHTEPEC K HOBOMY yUYeOHOMY MaTepHally U CiocodaM perieHus
HOBOM 3aJa4y;

* OpHUEHTAIIMsI Ha TIOHUMaHUe IPUYUH ycliexa BO BHEYUEOHOH JesITeTbHOCTH, B TOM YHCIIE Ha
CaMOAaHAIM3 M CAMOKOHTPOJb PE3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUSA pE3YJIbTATOB
TpeOOBaHUSAM KOHKPETHOMH 3a/1a4u;

* CIOCOOHOCTh K CaMOOLIGHKE Ha OCHOBE KpUTEpUEB YCHEIIHOCTH BHEy4eOHOMU
NESTENBHOCTH,

OO0yyarouuiicss HOJy4UT BO3MOKHOCTD 11 (POPMUPOBAHHUS:

* BHYTPEHHEH MO3ULMU IIKOJbHUKA HA YPOBHE IOJIOKUTEIBHOTO OTHOILIEHHUS K IIKOJE,
NOHUMAHHUS HE0OX0IUMOCTH YUEHUS, BBIPaKEHHOTO B npeodaiaHuu
y4e0OHO-T103HaBaTEIbHBIX MOTHBOB;

* BBIpQ)KEHHOW YCTOMYMBOU y4eOHO-TI03HABATENbHON MOTHBAIIMH YUCHUS;

* YCTOMUMBOIO y4yeOHO-II03HABATEILHOIO MHTEpPECAa K HOBBIM OOILIUMM CIOCOOaM peleHus
3ajad.

MeTaHpe)IMeTHble:

B cdepe peryasiTUBHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUI ydaIIuxcs:
* IUJITAHUPOBATH CBOU JICMCTBHS B COOTBETCTBUM C MOCTABJICHHOW 3aJa4€i U YCIOBUSIMHU €€
peanu3annu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;
* YYUTHIBATh YCTAHOBJICHHBIE TIPaBUjia B IUIIAHUPOBAHUU U KOHTPOJIE CIIOCO0a pelieHus;
* OCYIIECTBIIATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb [0 PE3YJIbTATY;
* OLICHMBATH MPABUJIBHOCTh  BBINOJHEHUS  JICCTBHS HA  YPOBHE  aJICKBaTHOM
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBUS PE3yJbTAaTOB TPeOOBaHUAM JaHHOW 3a7aud H
3a]a4HOM 00J1acTH;
* QaJICKBATHO BOCIIPUHHUMATh IPEJIOKEHUS U OLEHKY YUUTEIIEH, TOBApUIIEH, POJUTEIEH U
JIPYTUX JIIOAEH;
. pa3nauyath Crocod U pe3yibTar aedcTBust. O0yuarowuiics noayuum 603MONCHOCb
HAYyyumcsi:
* B COTPYJHUYECTBE C YUUTEIIEM CTaBUTh HOBbIC yUeOHBIC 3a1aUH;
* IPOSIBJISITH TIO3HABATENIPHYIO MHUIIUATHBY B YUEOHOM COTPYAHUYECTRBE;
* CaMOCTOSITEJILHO a/ICKBATHO OLICHUBATH MPABUIIBHOCTH BBIMOJHEHUS JEUCTBUSA U BHOCUTD
HEO0OXOAMMBbIE KOPPEKTUBBI B UCIIOJHEHHUE KaK MO XOJy €ro peajau3allid, TaKk U B KOHIIC
JIEVCTBUS.

B cdepe no3zHaBaTe/IbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA yUaIIMXCS:

* OCYUICCTBIISITh TOUCK HEOOXOAMMON HH(OpPMALMU Al BBHIMOJIHEHUS BHEYYEOHBIX
3aJJaHWil C KCIIOJIb30BAHHWEM Y4YeOHOW IUTepaTypsl M B OTKPHITOM HH(OPMAIIMOHHOM



IPOCTPAHCTBE, DJHIMKIONEIUN, CHPABOYHUKOB (BKJIIOYAsl AIIEKTPOHHBIE, LHUQPPOBHIE),
KOHTPOJIMPYEMOM ITPOCTPAHCTBE

NHurepHera;

*  OCYILECTBIIATH 3aIUCh ((pUKCcalnIo) BEBIOOpOYHOU HHPOpMaLIUK 00 OKPYKAIOIIEM MUPE U
0 cebe camMoM, B TOM 4ucie ¢ nomouipto nacrpymentoB UKT;

* CTPOUTH COOOIIEHHUS, MPOEKTHI B YCTHOUM U MUCbMEHHOU (hopme;

* MPOBOJUTH CPABHEHHE U KIACCU(UKAIUIO MO0 3aJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUMHHO-CJICICTBEHHBIC CBSI3U B U3YYaEMOM KpYyT€ SIBJICHUN;

* CTPOUTH pacCyKJeHus B (popMe CBS3U MPOCTHIX CYXICHUU 00 OOBEKTE, €ro CTPOCHHH,
CBOICTBax U CBS3aX;

Obyuarowuticsi NOLYYUM 803MONCHOCb HAYUUMbCA!

* OCYHIECTBJISTh PACIIUPEHHBIH MOUCK HWHQOpPMAIMK C MCHOJIB30BAHUEM PECYpCOB
oubnuoTek u cetu HTEpHET;

* 3aMKChIBaTh, (UKCHUPOBATh WHGOPMALHUIO 00 OKPYXKAIOUIMX SBICHUAX C TOMOIIBIO
uactpymeHtoB UKT;

* OCO3HaHHO U IIPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU (hopMme;

* OCYIIECTBIIATH BBIOOp Hambosee 3p(HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTHU
OT KOHKPETHBIX YCJIOBUH;

* CTPOUTH JIOTUYECKOE paccyJeHue, BKJIIOYAIOIIEe YCTaHOBJICHUE
MPUYHMHHO-CIICJICTBEHHBIX CBS3EH;

* MOTYT BBIWTH Ha TEOPETHUYECKUI YPOBEHb PEILCHUS 3aJau: PEIICHUE MO ONpPEEICHHOMY
IUTaHY, BJIaJICHHE OCHOBHBIMH MPUEMaMU PEIICHHS], OCO3HAHUS JEATEIHHOCTH 0 PEIICHUIO
3a/1auH.

B cepe kOMMYHMKATHUBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN yUaluXCs:

* aJICKBaTHO HUCIOJIb30BaTh KOMMYHUKATHBHBIC, MPEXJE BCETO - peueBble, CPEACTBA IS
pelIeHHs] pa3IMYHbIX KOMMYHUKATHBHBIX 3a/1ad, CTPOUTh MOHOJOTHYECKOE COOOIIeHHE,
BJIQJIETh JTUAJIOTUYECKON (OpMOIl KOMMYHHKAIIMU, UCHONB3Yys, B TOM YHUCIE CPEJCTBA U
uHctpyMmeHTsl UKT U AUCTaHIIMOHHOTO OOIICHHS;

* JIOIYCKaTh BO3MO>KHOCTb CYIIIECTBOBAHUS Y JIIOJI€H pa3IU4YHbIX TOUEK 3pEHUS, B TOM YHCIIe
HE COBIAJAIOUIUX C €ro COOCTBEHHOM, M OpPUEHTUPOBATHCS HA TMO3MUIMIO MapTHEpa B
OOIIIEHNH U B3aNMOJIEHCTBUH;

* YYUTBHIBATh Pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPJIWHAIMU PA3JMYHBIX TO3HMIMA B
COTPYJIHUYECTBE;

* (hopmynHrpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* JIOTOBapHUBATKLCS U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOMW JIEATEIbHOCTH, B TOM
YHCJI€ B CUTYallMM CTOJKHOBEHUSI UHTEPECOB;

Obyuarowuticsi NOLYYUM BO3MONCHOCb HAYUUMBCA!

* YUUTHIBATh U KOOPJUHUPOBATH B COTPYJHUYECTBE OTIUYHBICE OT COOCTBEHHOW MO3UIUU
JIPYTUX JIIOACH;

* YYUTBIBATh Pa3HbIE MHEHUSI 1 HHTEPEChl U 00OCHOBBIBATh COOCTBEHHYIO TO3UIIUIO;

. MOHUMATh OTHOCUTEIFHOCTh MHEHUN U MOX0/I0B K PEIICHUIO MPOOJIEMBI;

* apryMEHTHpPOBATh CBOIO MO3ULHMI0O U KOOPAMHHUPOBATH €€ C MO3UIUSMU MApTHEPOB B
COTPYIHUYECTBE MPHU BhIPAaOOTKE OOLIETO PEIIeHUsI B COBMECTHOU JEATENbHOCTH;

* 3a/JaBaTh BOMNPOCHI, HEOOXOAMMBIC JIsi OpraHM3alMi COOCTBEHHOH IESATENBHOCTH U
COTPYIHUYECTBA C MAPTHEPOM;



¢ OCYHLICCTBJIATH B3aUMHBIM KOHTPOJIb W OKa3bIBATb B COTPYAHHUYCCTBC HeO6XOI[I/IMy1-O
B3aMOIIOMOIIb.

IIpeameTtHbIe:

- ODUEHTUPOBATLCA B SIBICHUAX M OOBEKTaX OKPYKAIOIIEro MHpa, 3HATh TPAHULBI UX
IIPUMEHUMOCTH;

- IOHUMATh ompeeNeHus (GU3NIECKUX BETUYHH U IOMHUTH OIpeAeNstomue GopMybl;

- IOHUMATh KakuM (PU3WYECKUM MPHUHIMIIAM M 3aKOHAM TMOAYMHSAIOTCS T€ WM HHbIE
O0OBEKTHI U SIBICHUS IPUPO/IBL;

- 3HaHUE MOJIEJIN MTOMCKA PelIeHrui A 3a/1a4 110 (U3MKe;

- 3HATh TEOPETUYECKUE OCHOBBI MATEMATHUKH.

- MPUMEYaTh MOJICTH SIBIICHUM U 00BEKTOB OKPYKAIOIIEr0 MUPA;

- AHAIM3UPOBATH yCIIOBHE 3aa4H;

- nepeopMyIUpPOBaTH U MOJIETUPOBATh, 3aMEHSTh UCXOIHYIO 3a7a4y JIPYTroi;

- COCTABJIATH IJIaH PELICHHUS;

- BBIBUTaTh ¥ IPOBEPATH NPEAJIAraEMBbIE ISl PEIICHUS TUIIOTE3bI;

- BJAJETh OCHOBHBIMHU YMCTBEHHBIMHU ONEPALUSIMHU, COCTABIISIOIIMMU IOUCK PELICHUS
3a7a4H.

Conep:xanue mporpamMmmal 7 Kjiaace

BBenenue. BBognoe 3ansarue. Llenn u 3agaun kypea. Texauka 6e3omacHocTH. Poitb
SKCIIEPUMEHTA B KU3HH UEJIOBEKA.

Teopus: N3yunTh OCHOBBI Te€OopuM norpeimHocteid. [lorpemHuocTu npsMbIX U KOCBEHHBIX
MU3MEPEHUM, MaKCUMajbHas IMOTPEIIHOCTh KOCBEHHBIX W3MEPEHUM, Y4E€T NOTPEIIHOCTEMN
U3MepeHull mpu nocrpoeHnu rpapukos. [IpeacraBienue pe3yabTaToB U3MEpEHU B popme
Ta0uI] ¥ TpaduKoB.

Ilpakmuxa: ~ OCHOBBI ~ TEOPUM  TMOTPEIIHOCTEH  MPUMEHSATh TPU  BBINOIHEHUU
AKCMEPUMEHTANIbHBIX 3a/lay, MPaKTUYECKUX padoT (€ HCIOJIb30BaHUEM 00OpPYI0BaHUS
«Touxka pocray).

Xapaxmepucmuka 0CHOBHbIX 8U008 0esAMeIbHOCIU!

[TpuBoauTh mpuMepbl O0BEKTOB M3ydeHUs (Pu3uku (duzuueckue siBIeHHS, (pU3nUecKoe
TEJNO, BelecTBo, (pusudeckoe moine). Habmronare u aHanm3upoBaTh (HU3MUECKHUE SBICHUS
(¢pukcupoBaTh N3MEHEHUS CBOMCTB 0OBEKTOB, CPABHUBATH UX M 000011aTh). [To3HAKOMUTHCS
C OKCIEpUMEHTaJIbHBIM METOJIOM HcclefoBanus mnpupoasl. COopka mpubOpoB u
KOHCTpyKIuid. Micnons30BaHne M3MEpHUTENbHBIX TPUOOPOB. BrimonHeHne 1a00paTopHbIX U
NpaKTH4YEeCKUX padboT. J[MarHocTuka U yCTpaHEHHE HEUCIIPaBHOCTEN

npuOopoB. BricTpanBaHue TUOTe3 HA OCHOBAHUU UMEIOIINXCS TAHHBIX.

MexaHuka.

Teopusa: PaBHOMepHOE U HEpaBHOMEpHOE [BUKeHue. ['paduyeckoe mpeacTaBiIeHHUE
nBuxkeHus. Pemenune rpaduyeckux 3amad, pacyeT IMYTH U CPeHEH CKOPOCTH
HEpaBHOMEpHOro JBWKeHUA. [loHsTHe wuHepuuu U uHepTHOCTU. lleHTpoOexHas cuna.



[IpumeHeHne JaHHBIX (PU3MYECKUX NOHATUN B JKU3HEAEITEIbHOCTH uvesoBeka. Cuiia
YIPYTOCTH, CUJIA TPEHHUS.

Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHUJIbI YIPYIOCTH, BO3HUKAIOUIEH B MPYKHUHE, OT
cTeneHu AedopMauuu npyxussl. Onpenenenue koddduirenta TpeHus Ha TpubomMerpe. (¢
HCNnoJIb30BaHueM o0opyaoBanusi «Touka pocray)

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHMS OT CHJIBI HOPMAJIBHOTO JTABJICHMUSL.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esiMeNbHOCU.

Ananmu3z T1abmun, rpadukoB, cxem. Ilouck oOBsicCHEeHHs HaOIIOIaeMbIM COOBITHSM.
Omnpenenenue CBOWCTB MPUOOPOB MO YepTeKaM M MOJENSAM. AHaIM3 BO3HUKAIOLIMX
npobnaemMHbIX cuTyanui. M3o00paxarh cucreMy KOOpAMHAT, BBIOMpATh TEJO OTCYETAa U
CBA3BIBATh €r0 C CUCTEMON KOOpAMHAT. MCnoyIb30BaTh CUCTEMY KOOPAMHAT ISl U3YYEHUS
OpsMOJIMHENHOro ABMKeHus Tena. COopka mpuOOpoB M KOHCTpyKuuil. VcnonszoBaHue
U3MEpUTENbHBIX MPUOOPOB. BrInosHeHue 1a0OpaTOpHBIX U MHPAKTHUYECKUX paboT (c
HCIoJb30BaHueM oOopyaoBaHusi «Touka pocra»). JluarHocTMka M yCTpaHEHHE
HeucnpaBHocTed npuOopoB. BeicTpanBaHue rumnoTe3 Ha OCHOBAaHUU UMEIOLIUXCS TaHHBIX.
KoHcTpynpoBanue u monenupoBaHue. BBITONHEHHE 3aJaHUN 0 YCOBEPIIEHCTBOBAHUIO
npuOopoB. Pa3paboTka HOBBIX BapHMaHTOB ONBITOB. Pa3paboTka M mpoBepka METOAUKU
AKCIEPUMEHTAIbHON paboThl. PaboTa B Manblx Ipynmnax. AHaJIU3UPYIOT, BBIOMpAIOT U
000CHOBBIBAIOT CBOE pelieHue, nerctsusl. IlpencraBnenue pe3ynbTaToB HapHOM, IPYIIIOBOM
NEATENBHOCTU. YUacTUe B AUAJIOTE B COOTBETCTBHUHM C ITPAaBUIIAMH PEYEBOTO MOBEIECHUS.

I’ uapocraTuka.

Teopus: 3akoH Apxumena, 3akoH [lackans, ruapocTaTUyecKoe JaBiIeHHEe, COOOIIAIONIIUECs
COCYZbl, THIPABINYECKHE MAILIMHBI.

Ilpakxmuka: 3a0auu: BBITAIKUBAIOIIAS CHUJa B Pa3jIMUYHBIX CHUCTEMax; MPHUOOPHI B 3a1adax
(cooOmaromuecs COCY/IbI, TUIPABINYECKUE MAalINHbI, phlyar, 0JI0KN).
OKCIIEPUMEHTAIIBHBIE 3a1aHUS:

l)usmepenue cuiibl Apxumesna, 2)U3MepeHrne MOMEHTa CHJIbI, JIEUCTBYIOIIErO Ha pbIyar,
3)uzmepeHue

paboThI CUJIBI YIPYTOCTH MPHU MOIBEME TPy3a C MOMOIIBIO MOABUKHOTO WU HETIOJBUAKHOTO
610Ka. (¢ ucnmosb30BaHueM o0opynoBaHus «Touka pocray)

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesAMENbHOCTU

Ananu3 tabnui, rpadukos, cxeM. [louck oObsicHeHus: HaOMoAaeMbIiM coObITHSIM. COOpKa
npuOOpoB U KOHCTPYKIMH. Mcronbp3oBaHWe W3MEPUTENBbHBIX TpuOOpOB. BrimonHeHue
7a00paTOPHBIX W TPAKTUYECKHX paboT. J[marHocTuka W yCTpaHEHHWE HEUCIPABHOCTEH
npubopoB. BeicTpanBaHue rUIoTe3 HA OCHOBaHUM UMEIOIIMXCS TaHHBIX. KoHCTpynpoBanue
U MojienupoBanue. PaboTta B MallbIX rpymnnax. AHaIU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT
CBOE pemieHue, nevictsus. [IpeacraBinenne pe3yabTaToB IapHOM, TPYIIIOBOM €SI TENBHOCTH.
[TonroroBka cooOIIEHUI U JTOKIal0B. Y4YacTHE B AHAJIOT€ B COOTBETCTBUM C MpaBUIIAMU
pEeYEeBOro MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBeCcHE TBEPABIX TEJ. YCJIOBUS PABHOBECUS. MOMEHT CHIIBI.
[TpaBuino momenToB. LlenTp TskecTH. VMccnenoBanue pa3iaMyHbIX MEXaHHMUECKHX CHCTEM.
KomOuHrpoBaHHbIE 33/1a41, UCTIONB3Ys YCIOBHUS PAaBHOBECHS.

Ilpaxmuxa: 3rotoBrnenne paboTaromieil cicTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esAMEeNbHOCTU.



Ananmusz T1abmun, rpadukoB, cxem. Ilouck o0OBsicCHeHHs HaOIOIaeMbIM COOBITHSM.
OnpeneneHue CBONCTB NPUOOPOB IO YEpTEKaM M MOJEISAM. AHAIU3 BO3HUKAIOIIMX
npobnemubIX cuTyanuii. Habmogars gelicTBue mMpocThIX MexaHW3MOB. [l03HaKOMUTBCS ¢
(¢u3nUecKoll MOJENBI0 «aOCOIIOTHO TBEpHOE Tenoy. PemaTe 3amauyM Ha NpUMEHEHUE
ycioBusi(ipaBuia) paBHOBecus pbryara. [Ipumenste ycnoBue (MPaBUIIO) pPaBHOBECHUS
pbyara Juist oOObsICHEHUS JEHUCTBUS Pa3IMYHbIX HUHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U
B ObITy. COOpKa MpUOOPOB M KOHCTPYKUUU. Vcrnoiap30BaHUE M3MEPUTENBHBIX MPUOOPOB.
BeinonHeHune 1abopaTopHbIX U MpaKTUYeCKUX paboT. JlnarHocTuka u

yCTpaHEHHE HEUCHpPaBHOCTEW MNpuOopoB. BricTpauBaHWe TUIIOTE3 Ha OCHOBaHHUU
uMeromuxcs NaHHbIX. KoHcTpynpoBaHWe M MOJENMpOBaHUE. BpINONHEHWE 3aJaHuil 1O
YCOBEPIIEHCTBOBAaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONbITOB. PazpaboTka u
IpoBEpKa METOUKH HKCIIEPUMEHTAIbHOM padoTHI.

Pabora B ManbIXx rpynnax. AHaJU3UPYIOT, BHIOMPAIOT M OOOCHOBBIBAIOT CBOE pEILICHHE,
nercteus. llpencraBnenue pe3ysibTaToB MapHOW, IPYIIIOBOM AesTenbHOCTH. Iloaroroska
cooOmeHnid 1 noknafoB. OCYHIECTBISIOT CaMOOLIEHKY, B3aUMOOLIEHKY JI€ATEIbHOCTH.
VY4actue B Juajiore B COOTBETCTBUH C ITPaBUIIAMHU PEYEBOTO MOBEICHUS.

8 kaacce

TenoBble sIBJICHUS.

TemnnoBoe pacmupenue ten. [Iponecchl maBiaeHus U OTBEPACBAHUS, UCTIAPEHUS
u

KOHJeHcauuu. Termnonepeaayda. Bia)xHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu:

1. HaGmronenue tasiHus Jbaa B BOJE.

2. CKOpOCTH HCIapEeHUS Pa3INYHBIX KUIKOCTEH.

3. TeruioBble IBUTaTENH OyIYIIETO.

Jlabopamopnuvie pabomsi (¢ HCTIOJIB30BaHHEeM 00opynoBanus «Touka pocrTa»):
1. I3MeHeHust AJTMHBI Teja MPYU HarpeBaHUM U OXJIAKICHUH.

2. OtnuBKa napauHOBOTO COJJIATHKA.

3. HaGmroaeHue 3a maBjIeHUEM JIbAa

4. OT 4ero 3aBUCUT CKOPOCTh UCHAPEHUS KUIKOCTHU?

5. HabGmroieHre TeronpoBOJHOCTH BOBI U BO3/TyXa.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esAMeIbHOCU!

CamocTtosTensHO (POPMYIHPYIOT MO3HABATENBHYIO 33j]ady. Y MEIOT C MOMOIIBI0 BOIPOCOB
no0bIBaTh HeaocTarollylo uHbopmanuio. Mcnonb30BaHHEe H3MEPHUTENBHBIX MPUOOPOB.
BoinonHenune 1a00paTopHBIX M IPaKTHYECKUMX paboT. JlMarHocTMka W yCTpaHEHUe
HeucnpaBHocTed mpuOopoB. BricTpanBaHue rumnoTe3 Ha OCHOBAaHUU MMEIOIIUXCS JAHHBIX.
KoHcTpynpoBanue u MoeInpoBaHuE.

BrinonHenue 3a1aHuii Mo yCOBEPILIEHCTBOBAHUIO pUOOpoB. Pa3zpaboTka HOBBIX BApHAHTOB
onbITOB. PazpaboTka 1 mpoBepka METOAMKHU IKCIIEpUMEHTANbHON paboThl. PaboTa B Manbix
rpynmnax. AHaIM3UPYIOT, BBIOMpPAlOT M OOOCHOBBIBAIOT CBOE pELICHHE, JCHUCTBUS.
[IpencraBnenue pe3ynbTaTOB IAPHOM, IPYNIIOBOM ACATEIBHOCTH. YYacTHE B JHAJIOTE B
COOTBETCTBUH C ITPABUJIAMU PEYEBOTO

IIOBEJICHUS.



dJleKTpUYEeCKHe SIBJICHUS.

Mukpomup. Mogenu artoma, cymecrtBoBaBmue 10 Hadana XIX. Mcropuss OTKpsITHA U
JeMCTBUA TallbBAaHUYECKOTO 3NieMeHTa. Mctopus co3ganus snekrpodopHoit MamuHbl. OMbIT
BonbTa. DnekTpuyeckuii TOK B 3JIEKTPOJIUTAX.

Jlemoncmpayuu: (¢ ucnoJab3oBanuem o0opynosanus « Touka pocra») 1. Monenu atomoB.
2. l'anpBaHUYECKHUE AJIEMEHTHI. 3. DIeKTpodOPHOI

MamuHel. 4. OnbiTel Bonbra u I'ansBanu.

Jlabopamopusie pabomwr: 1. Co3gaHue TrajJbBaHUYECKUX OJIIEMEHTOB W3 TOJPYYHBIX
CPEACTB. 2. DIEKTPUUECKUN TOK B JKUJKOCTSIX CO3/IaHMS «30JI0TOTO KIIFOUUKA .
Xapakmepucmuka OCHOBHBIX BUJIOB JI€ATEIIBHOCTHU:

VYrpaBisitoT cBoel MO3HABATENbHON M Y4eOHOM 1eATeIbHOCThIO MOCPEICTBOM MTOCTAHOBKH
1esel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKIMH CBOUX JACHCTBUH M OLEHKH YCIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CHOCOO W pe3yjibTaT CBOUX ACHCTBHII ¢ 00pa3loM - JUCTOM
conpoBoxJeHuss. OOHapyXHBalOT OTKIOHEHUA. OOAYMBIBAIOT MPUYUHBI OTKIOHEHUH.
Ocy1ecTBIsAI0T CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Wcnonb3oBanne  HU3MEPUTEIBHBIX  MNPUOOPOB. Brinonnenue
7a00paTOpHBIX M MPAKTUYECKUX padoT. JlMarHocThka M YCTpaHEHHE HEUCIIPaBHOCTEH
npuOopoB. BeicTpanBaHue runore3 Ha OCHOBaHUU UMEIOIUXCs TaHHbIX. KoHCTpynpoBaHue
U MOJICITMPOBAHUE.

DJIeKTPOMATrHUTHBIE SIBJICHHS.

MarnuTtHoe 1osie B BemecTBe. MaruutHas aHomanusi. Marautaele 0ypu. PasHoBUIHOCTH
ANEKTPOUZMEPUTENBHBIX PUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATEIICH.

Jlemoncmpayuu (¢ ucnosib3oBanneMm ooopyaosanus «Touka pocray):

1. HarnsigHOCTh OBEEHNS BEIIECTB B MATHUTHOM IIOJIE.

2. [Ipe3eHTanuu 0 MAarHUTHOM I10JI€ 3€MJIM U O MAarHUTHBIX OYypsiX.

3. JleMOHCTpalus pa3HOBUIHOCTEN 3JIEKTPOU3IMEPUTEIBHBIX TPHUOOPOB.

4. HarnmsatHOCTh pPa3HOBUIHOCTEH AJIEKTPOABUTATEIICH.

Jlabopamopuvie pabomwr: 1. HccnenoBaHwe pa3iWYHBIX — JJIEKTPOU3IMEPHUTEIBHBIX
npuOOpoB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMeNbHOCNU.

VYIpaBisOT CBOEH MO3HABATEILHON U yU4eOHOU NESITEIBbHOCThIO TTOCPEICTBOM MMOCTAHOBKHU
LeJIeH, TUIAHUPOBAHMS, KOHTPOJS, KOPPEKUHMH CBOMX JIEWCTBUM M OLEHKU YCIIEIIHOCTH
ycBoeHusl. CpaBHHMBAIOT crnoco0 M pe3ynbTaT CBOMX JEHCTBUH € 00paslioM - JIMCTOM
corpoBoxkJieHUsl. OOHapyXHUBaIOT OTKIOHEHHs. OOAyMBIBAIOT MPHUYMHBI OTKIOHEHHH.
Ocy1ecTBIsAI0T CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.

OnrTu4yeckue siBJICHUS.

HcTouHuKH cBeTa: TEIJIOBbIE, IIOMUHECIIEHTHBIE, HCKYCCTBEHHbIE. MI3roTOBIEHNE KaMephI -
o0cKypa M HccieIoOBaHUE U300paKeHUs ¢ TOMOUIbI0 MoieTTi. MHOTrOKpaTHOE H300pakeHne
npeaMeTa B HECKOJBKHUX IJIOCKUX 3epKajax. VM3roToBUTh MEPUCKOIN M C €ro MOMOUIBIO
npoBecTd HaOmoAeHus. IIpakThueckoe HCIONb30BAaHUE BOTHYTBHIX 3€pKall. 3pUTEIbHBIC
WJUTIO3UH, TIOPOXKIaeMble

npesomiieHueM cBeta. Mupaxu. Pa3Butre BoIOKOHHON onTHKH. Vcnonp30BaHrEe 3aKOHOB
CBETa B TEXHHUKE.

Jlemoncmpayuu(c ncnoib3oBanuemM 06opynoBanus « Touka pocra»)



1. Pa3inuHble HCTOYHUKH CBETA.

2. N300paxkeHue npeaMera B HECKOJIbKUX

IUIOCKHX 3epKajax.

3. N300paxkeHue B BOTHYTBIX 3€pKaiax.

4. Mcnosnp30BaHNE BOJOKOHHOM ONTHKHU.

5. YcerpoiicTBo doToannapaToB, KHHOIPOESKTOPOB, KaJIEHI0CKOIIOB.

Jlabopamopnuvle pabomboi:

1. M3roroBiienue kamepsl - 00CKypa U UCCIeI0BaHUE N300pakeHUs C TIOMOIBIO MOJIEIH.

2. IIpakTyeckoe NpUMEHEHNE IUIOCKUX 3€pKall.

3. ITpakTr4eckoe UCIOIb30BAHNUE BOTHYTBIX 3€PKaJl.

4. VzrotoBneHue Nepuckona u HaOIroAeHUs ¢ TTOMOIIBIO MOJIEIH.

Xapaxkmepucmuxa 0CHOBHbIX 6UO08 OesAMENbHOCTU

VYnpaBisioT cBoell M03HAaBAaTEIbHOM U y4eOHOU AESATEeIbHOCTBIO MOCPEACTBOM MOCTAaHOBKH
1eJIed, TUIAHUPOBAHMUS, KOHTPOJIA, KOPPEKIUH CBOUX JEHUCTBHM M OLIEHKM YCHEHIIHOCTH
ycBOEGHMs.  Bppaensor U QopMyaupylOT — NO3HABaTENbHYIO  Lelb.  BBLAEIAOT
KOJIMYECTBEHHbIE  XapaKTEPUCTUKU OOBEKTOB, 3aJaHHble cioBaMmH. [IpuHUMaroT
MO3HABATEIbHYIO LI€TIb U COXPAHSIOT €€ MPHU BHIIIOJHEHUU

y4eOHBIX feicTBUN. OCO3HAIOT CBOM JAeiCTBUS. IMEIOT HaBbIKM KOHCTPYKTUBHOI'O OOIIEHUS
B MaJIbIX TPYIIAX.

Yes10BeK U IpUpoOaa

ABTOMaTuka B Hameil xu3HU. [Ipumepsl HCNONB30BaHUS aBTOMAaTUYECKUX YCTPOMCTB B
Hayke, Ha mpou3BoacTBe U B ObiTy. CpeacrtBa cBs3u. Pagmo u TeneBuieHue.
ANbTepHATUBHbIE HCTOYHUKY dHEpruu. Buasl anexkrpocranumii. Heo6xoauMocTh SJKOHOMUH
HOPUPOJHBIX PECYPCOB U UCIOIb30BAHUS, HOBBIX IKOJOTUYHBIX U 0€30MaCHBIX TEXHOJIOTHH.
Hayka n 6e30omacHOCTB JIFOACH.

Jemoncmpayuu: 1. poroMatepuanbl U CIalabl MO TEME.

Jlabopamopnuvie pabomsi: 1.1I3yuenue 1eHCTBHUIM CPENICTB CBS3H, PAJIMO U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esImMeNbHOCTNU.

CamocTosiTensHO (GOPMYIHPYIOT TO3HABATEIbHYIO 3ajady. YMeEKT (WIM pa3BUBAIOT)
CIIOCOOHOCTD € TOMOUIBIO BOIIPOCOB 100BIBATH HEJOCTAOILYIO HH(OPMALIHIO.

9 kaacce

Kunemaruka

CrocoObl ommcanust MexaHuueckoro nBmkeHus. Cuctema otcuera. [IpsimonuneiiHoe
nBvkeHue. IIpsMonMHENHOEe paBHOMEpPHOE ABMKEHHE MO IUIOCKOCTH. llepemenieHue u
CKOPOCTh IPHU PABHOMEPHOM MPSMOIUHENHOM JBUKEHUHU 110 TIIOCKOCTH. OTHOCUTEIBHOCTD
nBkeHus. Croxenue aBrkeHud. [TpuHImMn He3aBuCMMOCTH JABH>KEHUW. KpuBosmHenHOe
IBIDKEeHKE. [IBrKeHHEe Tesa, OPOIIeHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBIKEHHE
M0 OKPYKHOCTHU. YTJ0Basi ckopocTk. [lepron u yactora BpamieHus. CKopocTh

Y YCKOPEHHE ITPU PAaBHOMEPHOM JABUKEHUU 11O OKPYKHOCTH.

Jlabopamopnuvie pabomvi(c UCNOJIb30BaHNEM 000pyaoBaHusi « Touka pocTay):

N3yuenune nBuxeHHs1 CBOOOIHO Majaroniero tena. Mzyuenne IBIKEHHS IO OKPYKHOCTH.
Ipumepnvle memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PAOOM.!



OnpeneneHnue CKOPOCTH PABHOMEPHOTO JBMKEHUS IMpPH MCIOJIb30BAHUM TpEHa)kepa
«OeroBast IOPOKKaY.

Ncroprueckas peKOHCTPYKIUS ONBITOB ["anuiies nmo onpeneaeHno yCKOpeHHUsi CBOOOHOTO
naJeHUs Tell.

[IpuHiuns! pa®boThl TPUOOPOB ISl UIMEPEHUS] CKOPOCTEN U YCKOPEHU.

[Ipumenenune cBoOOOAHOIO NMAJAEHUS Il U3MEPEHUS PEAKLIUU YEJIOBEKA.

Pacuer Tpaexkropun aBrKEHHs epcoHa)ken pacckasos P.Pacmy.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYKJEHUE TeKCTa cTaTen
UHTEPHET-CalTOB, 00CYX/IeHHE JOKIAJI0B U MPEe3eHTAIlH, COCTaBlIEHHE U PEIIeHUE 3a/ay,
obcyxaenue crocoboB penieHus (moaroroska k OI'D mo ¢puzuke).

Jlunamuka

WNuepunaneupie cucreMbl otcuetra. Cuna. 3akonsl HproTona. JIBukeHue Tena IMOA
NEHCTBUEM HECKOJNBbKUMX CWI. JIBMOKEHHE CHCTEMBbl CBA3aHHBIX Teil. JluHamuka
PaBHOMEPHOT'O JIBUKEHHUs MaTepuaibHOW TOYKM MO OKpykHOcTH. Kitaccel cui. 3akoH
BCEMUPHOTO TAroTeHUsl. [[Buxkenue mianet. MickyccTBEHHbIE CITyTHUKH.

Conneynas cucrema. Mcropus paszButus npencrasieHnid o Bceenennoin. Crpoenue wu
sBosoLMsA BeeneHnoi.

Jlabopamopnuwie pabomvi(c UcnoJb30BaHueM o0opyaoBanns «Touka pocrta»):
N3mepenne Macchl Tela C HCIONb30BAaHUEM BEKTOPHOI'O pas3jioKeHus cuibl. M3ydenue
KUHEMATHUKHU U TUHAMUKHA PAaBHOYCKOPEHHOTO JIBIKEHHUA (Ha MpuMepe MaluHbl ATByna). U
3y4EeHHE TPEHHS CKOJIbKEHUSI.

Ipumepnvle memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

Ucropuueckas pekoHCTpyKIus onbIToB KynmoHa 1 AMOHTOHA MO OMPEIEICHUIO BEIMYNHBI
CWJIBI TPEHUS CKOJIbXeHHs. [lepBble HCKyCCTBEHHBIE CITYyTHUKH 3€MJTH.

Kak oTnumyaroTcss MeXaHMYEeCKHE Mpolecchl Ha 3emile OT MEXaHMYECKUX IPOLECCOB B
kocmoce? Tena CostHeuHOM cuctembl. OTKPBITHS HA KOHYHKE TIepa.

Xapaxmepucmuka 0CHOBHbIX U008 OesimenlbHOCMU. YTEHUE U 00CYKJEHUE TEKCTa cTaTen
UHTEPHET-CAalTOB, 00CYX/IeHHE JOKIAJ0B U MPE3eHTAINil, COCTABICHUE U pEelIeHHE 3a]1aY,
obcyxaeHue crnocoboB pemieHus (moaroroska k OI'D o ¢pusuke).

NMmnyJabc. 3aK0H cOXpaHeHHUs HMITYJIbCa

Nmnynec. U3MeHeHne uMitynbca MarepuaibHOM Touku. Cuctema Tel. 3aKOH COXpPaHEHMS
UMITyJIbCa.

Ipumepnvle memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PADOOM:

PeaktuBHOe nBuxenue B npupone. Paccnenosanue [ITII ¢ momonipro 3akoHa COXpaHEHUS
UMITyJIbCa.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHNuE U O0CYKJEHUE TeKCTa cTaTen
WHTEPHET-CAalTOB, OOCYXKJICHHE TOKIAJ0B U MPE3CHTAIUI, COCTABIICHUE U PEIICHHE 3a]a4,
obcyxaeHue crnoco6oB penieHus (moaroroska k OI'D o ¢uzuke).

Craruka

PaBHoBecue Tema. MOMEHT cumbl. YCIOBUS paBHOBeCUs TBepaoro Ttena. IIpocrteie
MEXaHU3MBI.

Jlabopamopnuvie pabomvi(c ucnoJib30BaHueM odopynoBanus «Touka pocrTa»):
Omnpenenenue HEHTPOB MacC Pa3IMUHBIX TeJ (TPH Crocooa).

IpumepHuvle memul nPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.!



[IpumeHeHrEe NPOCTHIX MEXaHU3MOB B CTPOMTENLCTBE: OT 3€MIISHKH 10 HeOockpeOa.
NccnenoBanne KOHCTPYKIMH BEJIOCUIIEA.

Xapaxkmepucmuxa 0CHOBHbIX U008 OesimelbHOCU. YTEHHE U 00CYKICHNE TeKCTa CTaTen
MHTEPHET-CAalTOB, 00CYX/IEHNE JOKIAJ0B U MPE3EHTALMI, COCTaBJIEHNE U PEIICHUE 3a/aY,
obcyxaeHue crnocoboB pemienus (moaroroska k OI'D o ¢pusuke).

Mexanu4deckne KoJjie0aHUs U BOJHbBI

Mexannueckue kosneOanus. IIpeoOpasoBaHue SHEpPruM NpU MEXAHMYECKHX KOJIEOAHUSX.
MatemaTu4eckuil ¥ MpyKUHHBIN MasTHUKUA. CBOOOJHBIE, 3aTyXarollle U BBIHYKICHHBIC
konebanus. Pezonanc. Mexannueckue BOJIHBI. J[JTHHA ¥ CKOPOCTH BOJHBL. 3BYK.
Jlabopamopuvie pabomvi(c UcNoJb30BaHueM o0opyaoBanus «Touka pocTa»):

N3yuenune konebaHni HUTSHOTO MasiTHUKA. [Ipumephble memovl NpOEeKmHuIX U
uccnedogamenvckux pabom: CTpyHHbIE My3bIKaJIbHbIE HHCTpYMEHTHI. KonebaTenbHbie
CHUCTEMBI B IIPUPOJIE U TEXHUKE.

Xapaxmepucmuka 0CHOBHbIX U008 OesimenlbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa cTaTel
UHTEPHET-CAalTOB, 00CYK/IEHUE JIOKIAJ0B U MPE3EHTALNI, COCTABIEHUE U PEIICHHE 3a/]aY,
obcyxaenue crocoboB pemienus (moaroroska k OI'D mo ¢pusuke).

DJIeKTPOMATHUTHBbIE KOJIEOAHNSI U BOJIHBI

[lepemenHbI# anekTpudeckuii TOK. KonebaTenpHblil KOHTYp. BBIHYXIEHHBIE U CBOOOHBIC
OM konebanus. DM BOJIHBI U UX CBOWCTBA.

Ipumepnvle memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PAOOM:

[IpuHuMnBl pagnocBsa3u U TeneBuAcHUs. Biusaue DM u3nyyeHul Ha KUBbIE OPraHU3MBI.
N3roroBneHne ycTaHOBKH 7151 JEMOHCTPAIMU ONBITOB 110 DOMMU.

OnektpoMarHutHoe wu3inydyeHue CBY-nmeun. VcTopuueckass pEKOHCTPYKLMS OIBITOB
Awmrepa.

Xapaxmepucmuka 0CHOBHbIX U008 OeAmelbHOCMU. YTEHUE U 00CYKJIEeHUE TEKCTa cTaTen
MHTEPHET-CAalTOB, 00CYX/I€HNE JOKIAJ0B U MPE3EHTAILNI, COCTaBIIEHHE U PEIICHUE 3a/aY,
obcyxaenue crocoboB pemienus (moaroroska Kk OI'D o ¢pusuke).

Onruka

HUctounuku cBeta. [lelicTBUs cBeTa. 3aKOH MNPSIMOJIMHEMHOTO PACHPOCTPAHCHHS CBETA.
3akoH oTpaxkeHus cBeta. [loctpoenne n300paxkeHnil B MIOCKOM 3epKaiie.

3aKoH MPETOMIJICHUS] CBETa Ha IUIOCKOM TIpaHHUIE JBYX OJHOPOAHBIX MPO3PAYHBIX CPE..
[Ipenomnenne cBera B mnpusMme. Jlucnepcust cBeta. fIBiIeHHE ITOJHOIO BHYTPEHHETO
orpaxenus. Jlunzpl. Tonkue nunH3bl. [locTpoenne m3o0paxeHuil, co3laBaéMbIX TOHKUMU
nuH3aMu. ['1a3 u 3penune. Onruyeckue mpruodophI.

Jlabopamopusie pabomsi(c ucnoab30BaHueM odopynoBanus «Touka pocTay):
DKCrepuMEeHTalIbHAs MPOBEpPKa 3aKOHA OTpakeHUs cBeTa. MI3MepeHue nokazarens
npenomiieHus Bojbl. M3mMepenune (oKycHOTo pacCTOsiHUS coOMparoien TuH3bl. [Ipumephsie
membl NPOEKMHbIX U Ucciedosamenbckux pabom: VIcTopus uccieoBaHus CBETOBBIX
aBieHui. MicTopruueckas peKOHCTpyKIus Teneckomna ["anunes. M3roroBienue
KaJIENTOCKOIIA.

Xapakmepucmuka 0CHOBHBIX 8U008 OessmeNbHOCHU. YTCHUE U 00CYXICHUE TEKCTa CTaTeH
MHTEPHET-CAalTOB, 00CYX/IeHHE JOKIAJI0B U MPE3eHTAINI, COCTaBlIEHHE U PEIlIeHHe 3a/1ay,
obcyxienne crioco6oB perienus (moaroroka k OI'D no pusuke).

PDu3nKa aTOMa H ATOMHOI'0 A/ApPa



Crpoenue aroma. Ilornomenue u ucnyckanue cBeta aromMaMud. ONTHYECKHE CIEKTPBHI.
Omnsiter Pesepdopra. [Inanerapuas mogens aroma. CTpoeHHE aTOMHOTO sipa. 3apsSa0BOe U
MaccoBO€ 4ucCIia. SnepHble cuiibl. DHEPrUsl CBA3M aTOMHBIX J€p. 3aKOH PaJUOaKTUBHOIO
pacnana. Anbda- u Oera-pacnansl. [IpaBuna cmemienus. Saepusie peakiuu. Jlenenue u
cuHte3 saep. SAnepnas snepreruka. Mcroununku sueprum ConHia u 3Be3n. Perucrpanus
SIEPHBIX W3JIy4eHUW. BnusiHME paJnOaKTUBHBIX M3JIyYEHUH HA JKUBBIE OpPraHU3MBI.
Jlo3umeTpus. DKOIOrnYecKre NpooIeMsl SIEPHON SJHEPTETHKY.

Ipumepnvle memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

Hcropus nzydeHus: aroma.

Nzmepenne KIIJ] comaeunoii 6atapen.

HeBunnmbie U31y4yeHus B CIEKTPE HArPETHIX TEI.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYKJEHUE TeKCTa cTaTel
UHTEPHET-CalTOB, 00CYX/IeHHE JOKIAJI0B U MPE3eHTAIlN, COCTaBlIEHHE U PEIIeHUE 3a/aY,
obcyxaeHue crocoboB pemienus (moaroroska k OI'D o ¢pusuke).

@DopMbl OPra”Hu3anuu 00pa3oBaTeJbHOIO Ipolecca:

- TpyMIoBasd;

- UHAMBUAYaJIbHAs;

- ¢ppoHTanbHas. Bexymmue TexHoI0rum:

Hcnonb3yroTest 2IeMEHTHI CIEAYIONINX TEXHOJOTUM: MPOEKTHAas!, MPOOIEeMHOTO 00y4eHHs,
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIUICHHUS, TPOOJIEMHOTO JUaora,
UTPOBAsL.

OcHoBHBIE MeTObI Pa0OTHI HA YPOKe:

Benymumu Mmetogamu 00ydeHus SIBISIOTCA: YaCTUYHO-TIOMCKOBOM, METO/I
MaTEMaTHYE€CKOTO MOJICIIUPOBAHUS, AKCHOMATHUECKUA MeTO1. POPMBI KOHTPOJISI:

Tak Kak 3TOT Kypc SIBJSIETCS JOMOJHUTEIBHBIM, TO OTMETKA B Oajslax HE CTABUTCS.
Yyamuiicss ydutcsl OLICHHBATH ce0s U JIPYrUX caM, YTO IO3BOJISIET pa3BUBATh yYMEHUS
caMoaHajn3a M CHOCOOCTBYET Pa3BUTHIO CAMOCTOSATEIBHOCTH, KaK CBOMCTBY JIMUHOCTHU
y4aierocs. BelsiBieHrne mMpoMeKyTOYHBIX M KOHEYHBIX PE3yJIbTATOB YUAIIUXCS TPOUCXOIUT
yepe3 MPaKTUUECKYI0 AeATeIbHOCTD; 3a4€THbIC PA0OTHI:

e TeMaThyeckas MoJ0OpKa 3ajad pa3IuyHOTO YPOBHS CIOXXHOCTH C TpEACTaBICHUEM
pa3HbBIX METOJOB pEIICHHUS B BUJE TEKCTOBOI0 [OKYMEHTa, Ipe3eHTaluM,
(JdII-aHUMAIINH, BUAEOPOTHKA Wik WED - cTpaHuubI (caiTa)

* BBICTaBKa IIPOEKTOB, IPE3CHTALINIA;

* JIEMOHCTpalMs HKCIIEPUMEHTA, KaUeCTBEHHOM 3aJjayi C Ka4eCTBEHHBIM (YCTHBIM WM B
BUJIC€ TIPUJIOKEHUS, B TOM YHCIE, MPE3CHTAIlMel) OMMCaHUEM IpolLecca Ha 3aHATHH,
decTrBalie SKCIIEPUMEHTOB; (PHU3NUSCKHUE OJTMMITHA/IBI.



KanennapHo-temaTnyeckoe IiiaHMmpoBaHue 7 KJaacce

Ne [Hata Hcnonb3oBanue 060py10BaHUA LEHTPA
/1 IIPOBEJICHUS Tema ypoka €CTECTBEHHOHAYYHOI U TEXHOJIOTMYeCKOMH
ILnan  (@akr HanpasJjeHHocTel «Touka pocra»
1 BBomnoe 3ansatue. Llenn n 3agaun kypca. TexHnka 6e30mMacHOCTH. Kommsroreproe ob6opynoBanue
2 CucreMa euHMLI, IOHSITHE O MPSIMBIX M KOCBEHHBIX H3MEPEHUSIX KommnerorepHoe o0opynoBaHue
3 Ousznyecknii  dKCIepUMEHT. Bunmbl  Qu3HdIecKoro sKCIepuMeHTa. O6opynosanue /s 1€MOHCTPALMI
TlorpemHocTs u3MepeHus. Buapl norpemnocteit uamepenus. Pacuér
MOIPEIIHOCTH U3MEPEHHUSL.
JlaboparopHas padota «3mepenne o0rema TBepaoro tenay». [Ipasmna ObopynoBanue st 1aboOpaTOpHBIX — paboT u
4 odopmIIeHHs JTabOPaTOPHOIT pabOTHI. YYEHUYECKHX OIBITOB
5 PaBHOMEpHOE M HEpaBHOMEPHOE JABHKCHUSI. ObopynoBanue st jga0opaTtopHbBIX — paldoT U
6 I'paduueckoe npencraBIcHUE TBUKECHUSL. YYIEeHUYECKHX OIBITOB (Ha Oa3e KoMIuiekToB st OI'D)
Pemenue rpadguueckux 3aad, pacueT MyTH U CPEAHEH CKOPOCTH
7 HEPABHOMEPHOTO JIBUKECHHUS.
8 [onsiTre nHepun u nHEpTHOCTHU. LleHTpOoOEKHAs cHIa..
9 Cuna ynpyrocrtu, cuiia TpeHHUs O6opynoBanue asi  71a00paTOPHBIX  paboOT U
Jlaboparophas pabota «lcciieqoBanre 3aBUCUMOCTH CHJIBI YIIPYTOCTH, YYEHUYECKHX OTBITOB (Ha 0a3e KoMruiekToB st OI'D)
10 BO3HHKAIOIIEH B IPY)KUHE, OT CTENEHH JIeOpMaITUK MPY>KUHBD).
11 JlaGoparopHast pabora «OmpeneneHre Ko3(hQGHUIMEHTa TpPEHUs Ha
TprOOMeETpEY.
JlaGoparophast pabora «/cciaenoBanue 3aBUCUMOCTH CHIIBI TPEHHS OT CHJIBI ObopynoBanue 1 1a00paTOPHBIX PadOT U
12 HOPMAJIBHOTO JIaBJICHISD). YYICHHYECKUX OTBITOB
13 [InotHoCTh. 3anaua uaps ['epona O6opynoBaHue sl IEMOHCTpAIAA
14 Pemenne 3amay MOBBIMIEHHOM CJIOXKHOCTH Ha pacyeT IVIOTHOCTU
BEIIECTBA.
15 Pentenne 3a1a4 NOBBIIEHHOMN CII0KHOCTH OO6opynoBaHue ISl AEMOHCTPAIIHIA
16 JlaBnenue >xuakocTH 1 ra3a. 3akoH [lackams
17 Coo0miarommuecs: CoCy/Ibl.
18 JlaboparopHas padota «/3rorosienue Mojed (pOHTaHA O6opymoBanne st J1a0OpaTOpHBIX  paboT U
19 JlaGoparophast pabota «/3rotoBieHue moaenu GpoHraHa YYCHHUYECKHX ONBITOB (Ha 6a3e komruiekToB it OI'D
20 3akoH [Tackans. [laBieHre B )KUAKOCTSX ¥ ra3ax. [ mapaBindeckne MallvHbL.
Coobmaromuecs CoCyIbl.
21 BrlTankuBaromas cuna. 3akoH ApxuMena. ObopynoBaHue 1 AEMOHCTPALUIA




22 JIabopaTopHas paboTa «BrIsiCHEHHE YCIOBUS IUIABAHUS TEI. OOopyznoBanue s J1a0OpaTOPHBIX — PadoT U
YYCHUYECKHX OTBITOB
23 biiok 3amau Ha 3akoH Ilackans, 3akoH Apxumena. O6opynoBaHue AJisi AEMOHCTpAIAi
24 bnok 3amau na 3akon [lackans, 3akoH Apxumena.
25 brok. Peryar. O6opynoBaHue sl AEMOHCTpAIAi
26 PaBHOBecue TBepabIX Tes. MoMeHT cuitbl. [IpaBiiIo MOMEHTOB.
27 LlenTp TspxecTH. MccnenoBanue pa3iiyHbIX MEXaHHYECKUX CUCTEM OO0opynoBaHue A5l IGMOHCTPALHIA
28 KomOnHMpoBaHHbIE 3a/1a9H, UCTIONIB3YS YCIOBHS PAaBHOBECHSI.
29 KoMOuHMpOBaHHBIE 3aa4H, HCIIOIB3YsI YCIOBHS PAaBHOBECHUS
Jlaboparophast pabota «/3roToBieHue padoTaroIIeii CUCTEMBI OJIOKOBY. Ob6opynoBanue uist 7abopaTopHBIX PaboT
30 Odopmnenne paboThI. YUEHHUYECKHX OMBITOB (Ha 6a3e KoMIuiekToB it OI'D)
31 Pabora Han npoekToM «biokuy. JlaboparopHas pabora «3rotosicHue
paboTarolell CHCTEMBbI OJIOKOBY.
32 JIabopaTopHas pabota «/3rorosneHue padboTaromei CUCTEMBbI OIIOKOBY. OGopyoBanue s 1abopaTopHBIX PadoT u
YYEHUYECKHX OTIBITOB
33 Odopmnenne paboThI. KommerorepHoe o0opyaoBaHue
34 3amuTa MpoeKToB.

KanennapHo-TemaTH4ecKoe IUIAaHMPOBaHue 8 Kiace

Jlara Hcnoab3oBanue
Ne IIPOBEICHHUS Tema ypoka 000py/10BaHMS LEHTPA
/I €CTeCTBEHHOHAYYHOIl U TEXHOJIOTMYeCKOM
Ilnan |Pakr N
HanpasJjenHocteli «Touka pocray

1 BBognoe 3amarme. Llenmu u 3amaunm  Kypca. Texnuka 6€30macHOCTH. KommnerorepHoe o0opynoBaHue

2 PaznooOpasue TermoBbIX siBIeHUH. TermoBoe pacuupeHne Tei. KommerorepHoe obopyaoBaHue
JlaGoparopnast pabGora «V3MeHeHMS AIMHBI Teja IPU HarpeBaHWUU U ObopynoBanue 1 1a00paTOPHBIX padboT U

3 OXJIXKICHUI. YUEHHYECKHUX OIBITOB

4 Temnonepenada Habmro/ieHne TEIUIONPOBOJHOCTH BOJIBI U BO3IyXa. O06opymoBaHue I JEMOHCTpAIHA

5 JlaboparopHas pabota «3MepeHne yIebHON TeIIIOEMKOCTH Pa3IMYHbIX O6opymoBanue ISl TaOOpaTOPHBIX PaboT U
BewecTBy. [InaBnenne u orBepaeBanue. JlaboparopHas padora «OTiamuBKa YUEHHUYECKHX ONbITOB (Ha 6a3ze koMIuiekToB it OI'D
napaMHOBOI'O COJNJATHKA

6 Jlaboparophast pabora «HabmroieHre 3a IIaBIeHHEM JIbIa O6opynoBanue A 1abopaTOPHBIX paboT U

YUCHHUYECCKUX OIIBITOB
7 Pemenne onmuMmuajHBIX 3a/lad HAa ypaBHEHUE TEIIOBOTO Ob6opymoBanue I JEMOHCTPAIH




Oatanca

9 Perenne omuMnuaaHbIx 3a/1a4 Ha pacy€T TETJIOBBIX MIPOLIECCOB ObopynoBanue 11 AEMOHCTpALANA
10 Jlaboparopus kpucramiorpaduu.
11 Hcnapenue u KoHAeHCALUS. ObopynoBanue 1 AEMOHCTpALANA
12 CocraB atMochepsl, HaOII0ICHHE TTIepexo1a HEHACHIIIICHHBIX TTapOB B O6opynoBaHue sl AEMOHCTpAIAi
HACBIILCHHbIE
13 BrnaxxHocTh BO3yXa Ha pa3HbIX KOHTUHEHTaX ObopynoBanue 1 AEMOHCTpALANA
14 Mukpomup. Monenu aToma, CyIiecTBOBaBIIze 10 Hadana XI1X O6opynoBaHue AJisl AEMOHCTpAIAi
15 Hctopust OTKPHITHS U JEHCTBHSI FalbBAHHYECKOTO SIEMEHTa KommerorepHoe o6opynoBaHue
16 Hctopus cozganus 371eKTpoOpHON MAIIUHBI
17 OnbiTel BonbTa. DNEKTpUYECKHM TOK B ANEKTPOIUTAX. Komnbroreproe ob6opynoBanue
18 Pemmenne onmummnua HbIX 33/1a4 Ha 3aKOHBI TIOCTOSTHHOTO TOKA Ob6opynoBanue I AEMOHCTPAIMHA
19 HabJ10/1eH1€e 3aBUCMMOCTH COTIPOTUBIICHHUS TIPOBOJIHHMKA OT TEMIIEPATYPBI. OGopyroBanue 1ist AEMOHCTPALUH
20 JlaboparopHas padota «OnpeneneHne CTOMMOCTH H3PACX0A0BaHHON O6opynoBaHue A TaOOPaTOPHBIX padoT U
3JIEKTPOIHEPTHH IO MOIIHOCTH MOTPEOUTENISI U IO CUETUHKY» YUEHHUYECKHX onbITOB (Ha 6a3ze komiuiekToB st OI'D
21 Peuienne onuMnuaaHeIX 3a1a4 Ha TEIJIOBOE JCHCTBUE TOKA O6opynoBaHue AJIsl AEMOHCTpAIAN
22 DJIeKTPOMarHuTHBIE SIBJICHUS. DJICKTPOU3MEPUTEIbHbBIC TPUOOPBI. O06opynoBanue I AEMOHCTPAIIA
23 MaruuTtHas aHoManus. MarHuTHBIE Oypr O6opynoBaHue AJIsl AEMOHCTpAIAi
24 Pa3zHoBUIHOCTH 37IEKTPOBUTATEIIEH.
25 HlcTOUHUKY CcBETA: TEIUIOBbIE, TIOMUHECLIEHTHBIE ObopynoBaHue U1 AEMOHCTPALUNA
26 OkcriepuMeHT — HaOdroneHne. MHOrokpaTHOe H300pa)KeHUe MpeaMeTa B
HECKOJIBKHX IJIOCKUX 3epKajiax.
217 V3roToBUTH TIEPUCKOII M C €ro  IIOMOIIBIO IPOBECTH HAOIIOICHHUS OGopynoBanue il I€MOHCTPALMH
28 IIpakTHdecKoe UCTIONIb30BaHNE BOIHYTHIX 3€pKall ObopynoBaHue U1 AEMOHCTPALUNA
29 3puTenbHbIe WUTIO3HUH, TOPOXKAAEMBbIe MTpesIoMIIEeHHEM cBeTa. Mupaxu. OGopy10BaHKE IS IEMOHCTPALUI
30 Pas3Butue BOJIOKOHHOH onTukH Mcronbs30BaHNE 3aKOHOB CBETA B TEXHUKE
31 ABTOMAaTHKa B HAIIICH KU3HU. KomnbrorepHoe 000pyaoBaHue
32 Pamgno u reneBunenue
33 ANbTepHAaTHBHBIE HCTOUYHUKH SHEPTUU. BUIpl 37€eKTpOCTaHIUHA
34 Hayka ceromns. Hayka u 6e30nmacHOCTS JIFOCH.

KanengapHo-temaTnyeckoe njaHupoBaHue 9 kiace




n/m

Jara
MIPOBEICHUS

Ilnan dakr

Tema ypoka

Hcnoan3oBanue
000py/10BaHMS LIEHTPA

€CTeCTBeHHOHAYYHO! W TeXHOJIOTH4YeCKOi
HanpasJjieHHocTel «Touka poctay

1 BBognoe 3ansarue. Llenn n 3agaun Kypca. TexHrnka 6€301MacHOCTH. Kommsrorepaoe o6opynoBanme

2 CriocoObl onMcaHuss MEXaHUYECKOTO JIBHYKECHHSI Ob6opynoBaHue il AEMOHCTpAIHN

3 [IpssmonuHeHOE paBHOMEPHOE JBMKEHUE MO TUIOCKOCTU? CMOTPS U3 KaKoi O6opynoBanue s IeMOHCTPALMH
TOYKH HAOJII0JaTh

4 OTHOCUTENBHOCTD ABMKEHUS. ClI0)KEHNE IBHKEHUI. Ob6opynoBaHue il AEMOHCTpAIHN
Jlabopamopnule pabomul: «VI3yueHre TBUKEHUS CBOOOIHO MMaIAI0IIETO O6opynoBaHue aist JJaOOPaTOPHBIX PaboT U

5 Tena», «3yuenue NBHKEHMs Tea M0 OKPYKHOCTH» YYCHUYECKHUX OMBITOB

6 Kak u Kyza monerena BumiHeBas Koctodka? Pacuer Tpaekropuu OOGopynoBanue st IEMOHCTPALUH
JIBWJKEHUS TeJ U NepcoHaker pacckaszos P.Pacis o MronxayseHe

7 Uctopuueckas peKOHCTpyKUUs ONBITOB [anuiies 1O ONpeaeieHuro O6opynoBanue i1 IeMOHCTPALMH
YCKOpEHHs {.

8 OmnpeneseHne CKOPOCTH PaBHOMEPHOTO IBW)KEHUS IIPU UCTIONIb30BaHUU OOGopyroBaHKE ISt IEMOHCTPALIMH
TpeHaxXepa «0eroBas JOPOXKKa».

9 Cuna Bomw, crita yOeKIeH!s WITH cuia - Gu3ndecKasi BeTnInHa? OO0opy10BaHKE ISt IEMOHCTPALIMH

10 Jlabopamopnas paboma: «VI3MepeHne Macchl Tenay O6GopynoBanue Juist 1ab0paTopHBIX paboT 1

YUYEHHYECKHX OIBITOB

11 JIBM>KeHUE Teia Mo IEMCTBUEM HECKOJIBKUX CHIT O06opyaoBaHue s IEMOHCTPALIAN

12 JIBI>KeHME CHCTEMBI CBA3aHHBIX TEIl Ob6opynoBanue Ui AEMOHCTpALMN

13 Jlabopamopnvie pabomut. «V3yueHne TPEHHUS CKOIBKEHHSD O6GopyaoBaHue Juis 1abOpaToOpHBIX paboT 1

YUSHHYECKHX OMBITOB

14 JluHamuka paBHOMEPHOT'O JBM)KEHUS [0 OKPYKHOCTH Ob6opynoBaHue Ui AEMOHCTpALMH

15 Uctopus pazButus npezacrasieHuit o Becenennoi. ComHedHas cucrema. O6opynoBaHue JUist IEMOHCTpAIAN

16 OTKpBITUS Ha KOHYMKE Tiepa. [lepBhle HCKYCCTBEHHBIE CITyTHUKH 3EMIIH. O6opynoBaHue JUIsl IEMOHCTpAIHAN

17 Kak BHI IXTy Ha30BeTe... Kommnerorepaoe o0opynoBanue

18 PeaxkTrBHOE BHKEHHE B IIPUPO/IE.

19 Paccrenosanue JITTI ¢ MOMOMIBIO 3aKOHA COXPAHEHHS MMITYJIbCa KomrbrorepHoe 0bopynosanue

20 Jlabopamopnas paboma. «OnpeneneHue IEHTPOB Macc Pa3INUHBIX TEJ Ob6opynoBanue s 1a0OPaTOPHBIX padoT
(Tpu criocoba)» Y yYEHHYECKUX OTIBITOB

21 [IprMeHeHre MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMJISIHKH JI0 KOMHBIOTepHOC 060PYH0B3HH€
HebocKkpeda

22 Buapl MasTHUKOB M MX KOJeOaHU Ob6opynoBaHue Uil AEMOHCTpAIMH

23 Yro nepeHocUT BosHA? O06opynoBaHue JUIsl IEMOHCTpAIAN




24 KomnebaTenbHbIe CUCTEMBI B IPUPOAC W TEXHUKE O6opymoBaHue TSl TEMOHCTPAITHA
25 OKcrnepuMeHTaIbHasl IpoBepKa CBOWCTB OM BOJIH. Kommnerotepaoe o0opynoBanue

26 HccnenoBanne snekTpoMarHuTHOTO m3mydeHuss CBU-meun Kommsrorepaoe o6opynoBanme

27 Usrorosnenue Moenu Kaaengockomna. KommerorepHoe 000py0BaHme

28 DKcnepuMeHTaNbHas MPOBEpKa 3aKOHA OTPaKEHHUS CBETA. Ob6opynoBaHue Uil AEMOHCTpAIHAN
29 Jlabopamopnas paboma: «VI3mepeHune mokazaTemns MPeIOMIICHUS BOIbDY Oo6opyoBaHue Is TaOOPATOPHBIX paboT U

YUECHHYECKHX OMBITOB

30 Kak ornnyarotcst mokazaTeny MpeIoMIICHHsI IBETHOTO CTEKJIa Ob6opynoBaHue il AEMOHCTpAIHAN
31 [Mornomenve u ucnyckanue cBeta aroMmaMu. ONTHYECKHE CIIEKTPHI. KommnerotepHoe 06opyaoBanme

32 Nzmepenne KI1/] conneuyHoii 6atapen KommbsrorepHoe 000py10BaHue

33 BrusiHue paaroakTUBHBIX U3TYYCHHUH HA KUBBIC OPraHU3MBI KommnberotepHoe 060pya0oBaHue

34 CriocoOblI 3aIMUTHI OT PAAMOAKTUBHBIX H3TyYCHUH KommnerotepHoe obopynoBaHue




