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[InanupyeMble pe3ybTaThbl OCBOEHHSI MPOrPaMMbl BHEYPOUHOIl NesTeJbHOCTH «DU3HKa
BOKPYT Hac» (C ucnojib3oBanuem odopyaoBanus «Touka pocra») B 7-9 kiiaccax.
Peanuzanus nporpaMMel CHOCOOCTBYET TOCTHKEHHUIO CIEAYIOUINX Pe3yabTaToB:

JInuHoCTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN ydaluxcs:

* y4eOHO-TTO3HABATEIbHBIM MHTEPEC K HOBOMY Yy4e€OHOMY MaTepualy M CIoco0aM pemieHus
HOBOI 3a7a4H;

* OpUEHTAIMs Ha MOHMMaHHE MPUYUH ycliexa BO BHEYYeOHOI JesTeNbHOCTH, B TOM YHCJIE Ha
caMOaHaJIM3 U CAaMOKOHTPOJIb pe3yibTaTa, Ha aHAJINU3 COOTBETCTBUS PE3yJbTATOB TPEOOBAaHHUAM
KOHKPETHOM 3aa4H;

* CIIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIECIIHOCTH BHEYYEOHOH EATEIIbHOCTH;
Obyuarowuticss noayuum 603MOHCHOCMb O POPMUPOBAHUSL:

* BHYTPCHHEH TMO3ULMUHN IIKOJbHHKA HA YPOBHE IIOJIOKUTEIBHOTO OTHOLICHHS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HHs, BBIPaXEHHOTO B MpeolialaHuu yueOHO-TI03HABATEIbHBIX
MOTHUBOB;

* BRIPQKEHHON YCTOWYMBOHN yueOHO-TTI03HABATEILHON MOTHBAITUN YUCHUS,

* YCTOMUYMBOTO yueOHO-I103HABATEILHOIO HHTEpPECa K HOBBIM OOIIMM crioco0aM perieHus 3a1ay.

MeTanpeamerHble:

B cepe peryasiTHuBHBIX YHUBEPCATBHBIX YUSOHBIX JEHCTBUMA YUAIIUXCS:

* IJJAHUPOBATh CBOM JEHCTBUS B COOTBETCTBMM C IIOCTABJIEHHOM 3ajaueil M yCIOBUSMHU €€
peanu3anyu, B TOM YUCJIE BO BHYTPEHHEM IUIaHE;

* YYUTHIBATh YCTAHOBIICHHBIC MMPABUIIA B IUIAHUPOBAHUH M KOHTPOJIE CIIOCO0a PEIICHNUS;

* OCYILECTBIISITH UTOTOBBIN M MOIIATOBBIA KOHTPOJIb 10 PE3YJIbTATY;

* OLICHUBATh NMPABUJIHHOCTH BBIOJTHEHUsI JACHCTBUS HAa YPOBHE aJ€KBAaTHOW pPETPOCIIEKTUBHOU
OLICHKU COOTBETCTBHUSI pe3yJIbTaTOB TPEOOBAaHUSAM JaHHOU 3aJjaui U 3aJJa4HOl 00sacTy;

* aJeKBAaTHO BOCIPUHUMATH IPEIIOKECHHUS MU OLICHKY YYMTEJICH, TOBApUILEH, POIAUTENIEH U
JIPYTUX JIIOACH;

* pa3nu4arh croco0 U pe3yibTaT IeHCTBHS.

Obyuarowuiicss noayuum 603MONCHOCHb HAYYUMCAL:

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIC yUeOHBIC 33]auH;

* IPOSIBJISITH TT0O3HABATEIbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIbHO aJ€KBATHO OLIEHUBATh IMPABWILHOCTH BBIMOJHEHUS JCUCTBUS M BHOCHUTH
HEO0OXOUMbIE KOPPEKTHUBHI B MCIIOJIHEHHWE KakK MO XOAY €ro peanus3alu, TaKk U B KOHILIE
JIEUCTBUA.

B cepe mo3HaBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUN yUalTUXCS:

* OCYLIECTBIISITh MOUCK HEOOXOIUMON MH(pOpPMAIMK JUIsl BBIOJHEHHUS BHEYUYEOHBIX 3aJaHUM C
UCIIOJIb30BaHWEM Y4YeOHOM JUTepaTypbl U B OTKPBHITOM HMH(OPMALIMOHHOM IPOCTPAHCTBE,
SHLMKIIONENHA, CHPAaBOYHUKOB (BKIIOYAs AJIEKTPOHHBIC, LHU(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

HNurepHera;

* OCYHIECTBJIATH 3amuCh ((UKCAINI0) BHIOOPOYHOM MH(POPMAIMH 00 OKPYKAIOIIEM MHPE H O
cebe caMoM, B TOM 4ucIie ¢ nomouibio nucrpymentos UKT;

* CTPOUTH COOOILIEHHUS, TPOEKTHI B YCTHON M MHUCbMEHHOM (opMe;

* MPOBOJIUTH CPAaBHEHHUE U KITACCU(DHUKAINIO TI0 3aJaHHBIM KPUTEPHSIM;

* YCTaHaBIIMBAaTh IPUYUHHO-CIIE/ICTBEHHBIE CBS3U B N3y4a€MOM KPYT€ SBJICHUII;

* CTPOUTH pacCyXAeHus B (GopMe CBI3U TMPOCTHIX CYXKACHHA 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBAxX M CBA3AX;

Obyuarowuiics nOIYYUM 803MOACHOCb HAYYUMBCA!

* OCYIIECTBJISATh PACHIMPEHHBIN MOUCK MH(OPMALIMU C UCIIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHer;



* 3amMchiBaTh, (UKCUPOBaTh MHGOPMAIMIO 00 OKPYXAIOIIUX SBICHUSIX C TOMOIIBIO
unctpymentoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOU M MUCbMEHHOH (popme;

* OCYIIECTBJIATh BBIOOp HambOojee 3(hPEeKTUBHBIX CITOCOOOB pelieHus 3aja4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOMTBH JIOTUYECKOE PACCYKAECHHE, BKIIIOYAIOIIEE YCTAHOBJIEHHUE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€l;

* MOTYT BBIMTH Ha TEOPETHUYECKUI YPOBEHb pPEIIEHMs 3a/Jad: pelIeHHE IO ONpEeAEICHHOMY
IUIaHY, BJIAJIEHUE OCHOBHBIMU IPUEMAaMM PELICHUS, OCO3HAHMS JEATEIbHOCTH IO PELICHUIO
3a7jauu.

B chepe KOMMYHMKATHBHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBUN yJaluXxcs:

* aJIeKBaTHO MHCIIOJIb30BaTh KOMMYHMKATHUBHBIE, IPEXKAE BCErO - peYeBble, CpeICTBa I
peleHus pa3IMYHbIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIECHHE, BIAACTh
JMATIOTHYECKON (POpMOH KOMMYHMKALIMU, MCIIOIb3Ys, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
HUKT 1 aucTaHIHUOHHOrO OOIIEHHUS;

* JIOIIyCKaTh BO3MOYKHOCTb CYIIECTBOBAHMS Y JIOEH Pa3IMYHBIX TOUYEK 3PEHUs, B TOM UHUCIIE HE
COBIAJAIONIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCS HA IMO3UIMIO MapTHEpa B OOIICHUU U
B3aNMOJICHCTBHH,

* YUUTBHIBaTh pa3Hble MHEHHUS U CTPEMUTHCS K KOOPAMHALMHU PA3IMYHBIX MO3UIMNA B
COTPY/HUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3ULIUIO;

* IOrOBapUBaTbCS U MPUXOIUTH K OOIIEMY PEIIEHUIO B COBMECTHON JEATEIBLHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJKHOBEHUS NHTEPECOB;

Obyyarowuiics nOIYYUm 603MOACHOCIb HAYYUMbCA!

* YUUTBIBATh U KOOPJMHHUPOBATH B COTPYIHUYECTBE OTJIIMYHBIE OT COOCTBEHHON MO3HULIMHU JAPYTUX
JIIOJICH;

* YUUTBIBATh pa3Hble MHEHUS U MHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U MOJXO0JI0B K PEILIEHHUIO MPOOIIEMBI;

* apryMEHTUPOBAaThb CBOIO IO3ULMI0 U KOOPAMHUPOBATh €€ C MO3ULUAMM IapTHEPOB B
COTPYAHUYECTBE NPU BBIPA0OTKE OOLIETO PELIEHNs] B COBMECTHOM 1€ TEIbHOCTH;

* 3ajaBaTh BOIPOCHL, HEOOXOJOMMBIE Ui OpraHU3aldd COOCTBEHHOM JEATENBbHOCTH U
COTPYAHUYECTBA C NAPTHEPOM;

* OCYLIECTBISATh B3aUMHBIA KOHTPOJIb UM OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOUIb.

IIpenmeTrHble:

- OPUCHTUPOBATLCA B SABJICHUAX U O6’beKTaX OKpYy’Karomero Mupa, 3HATb TIpPaHULBI HX
MPUMEHUMOCTH;

- IOHUMATh OnpeeneHus (PU3NYECKUX BEJIMYMH U IIOMHUTD OIIpeeIonie GopMysl;

- MOHUMATh KaKUM (PU3MYECKUM MPUHIUIAM U 3aKOHAM MOJYUHSIOTCS T€ WM HUHbIE OOBEKTHI U
SIBJICHUSA IIPUPOMLI,

- 3HaHWE MOJENIM TIOUCKa PEeIIeHUH A1 3a/1a4 1Mo (PU3UKE;

- 3HATh TCOPCTUICCKHUEC OCHOBbLI MAaTCMATUKH.

- IpUMeEYaTh MOJIEJH SIBJICHUN U 00BEKTOB OKPYKAIOIIET0 MHUPA;

- AHAJIM3UPOBATh YCIIOBUC 3a1a4H,

- nepedopMyIUpPOBaTh U MOJIEIUPOBATH, 3aMEHITh UCXOIHYIO 337auy JIPYTroi;

- COCTABJIATH IJIaH PCUICHUS

- BBIIBUTATh U IPOBEPSATH NMpeJiaraeéMble ISl peLICHHs TUIIOTE3bL;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMHU OINCpalvIMU, COCTABIIAIOMIUMU MMOUCK PCHICHUA 3a1a4H.

ConepxxaHue NporpaMMbl BHEYPOYHOM JeSITeJIbHOCTH
7 KJIacce



BBenenue. Brognoe 3anstue. [enu u 3amaun kypca. TexHuka 6€30macHOCTH.

Pousib 3KkcniepuMeHTa B KU3HHU YeJI0BEKA.

Teopusa: I3yuuTb OCHOBBI TEOpPUM HoOrpemHocTed. [lorpemHocTd NpsAMBIX U KOCBEHHBIX
W3MEPEHU, MaKCUMaJibHasi TMOTPENIHOCTh KOCBEHHBIX HM3MEPEHUH, Y4YeT MOIrPeIIHOCTEN
u3MepeHuil npu moctpoeHuu rpadukoB. [IpencraBieHue pe3yabTaToB U3MEpEeHU B ¢opme
TabnuIl ¥ rpad)uKoB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATh NPU BBIIOJHEHUH KCIIEPUMEHTAIbHBIX
3a/1a4, MPaKTHIECKUX paboT. (¢ ucnmoJib3oBanueM odopynoBanusi «Touka pocray)
Xapaxkmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

[IpuBoanTH TIpUMEPHI OOBEKTOB M3ydeHUsT (PU3MKHU ((PU3HYECKUE SBIICHUS, (PU3UUECKOE TEo,
BEIIECTBO, (Qu3nueckoe moje). Habmogate W aHaiM3upoBaTh  (PU3MUYECKHE  SBJICHUSA
(pukcupoBaTh U3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH MX M 0000maTh). [To3HaKOMUTHCS €
HKCIIEPUMEHTAIBHBIM METOJIOM HCclieioBaHus npupoabl. COopka mpuOOpPOB U KOHCTPYKIIHIMA.
Hcnonp3oBaHne H3MEpPUTENbHBIX NPUOOPOB. BrimonHeHne 1ab0paTOpHBIX W MPAKTUYECKUX
pabot. J[narHocTuka u ycTpaHeHHE HEHCIIPAaBHOCTEH

npubopoB. BeicTpanBaHue runote3 Ha OCHOBAaHWU UMEIOIINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEepHOE U HEpPaBHOMEpHOE ABMXeHHe. [ 'paduueckoe mpeacTaBieHue IBUKCHUS.
Pemenune rpaguueckux 3amad, pacdyer MyTH U CPEeJHEH CKOPOCTH HEPABHOMEPHOTO JBMKEHUS.
[Tonsitue mHepuuu u uHepTHocTU. llentpoOexnast cuna. [IpumeneHune AaHHBIX (U3HUECKHUX
MOHSITUN B KU3HEJEATEIbHOCTH yesioBeka. Cuia ynpyrocTH, cuia TPEHHUs.

IIpakmuka: VicciienoBaHnne 3aBUCUMOCTH CHJIBI YIPYIOCTH, BO3HHUKAIOIIEH B MPYXHUHE, OT
crernieHu nedopmanuu npyxuHsl. OnpeneneHue koddduuuenta Tpenus Ha TpuOoMmerpe. (¢
HCNOJIb30BaHNeM odopynoBaHus «Touka pocTay)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CUJIBI HOPMAJIBHOTO J1aBJICHUS.

Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMEeNbHOCU.

Amnanu3z Tabnun, rpagukos, cxem. [Touck o0bsicHeHUsT HabMOAaeMbIM cOObITUAM. OmpeneneHue
CBOMCTB pUOOPOB IO YEepTeKaM M MOJEISIM. AHAIU3 BO3HUKAIOIIUX MPOOIEMHBIX CHUTYyallUH.
N3ob6paxaTh cucteMy KOOpAMHAT, BBHIOMpATh TEJIO OTCYETa M CBA3BIBATH €r0 C CHUCTEMOM
KoopauHar. Mcnonp30BaTh CHCTEMY KOOPAMHAT IS M3YYEHHS MPSAMOJIMHEHHOrO JBHUKEHUS
tena. COopka mnpuOOpPoB M KOHCTpYKIuMil. lMcrmonb30oBaHuME W3MEPHUTENbHBIX MPHOOPOB.
BrimontHeHNE 11a00paTOPHBIX M MPAKTHUECKUX pPadoT (¢ MCMOJb30BaHHEM O000PYAOBAHMS
«Touka pocrta»). JlnarHocTuka M yCTpaHEHHE HeUcCHpaBHOcTell mpubopoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHWM MMEKOLMXCS JaHHbIX. KOHCTpyWpoBaHME M MOJEIUPOBAHHE.
BrimonHenue 3agaHuil 1O YCOBEPILIEHCTBOBAaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWMKH SKCIEPUMEHTAIbHON paboThl. PaboTra B Maibix
rpynnax. AHAJIM3UPYIOT, BBIOMpPAIOT M OOOCHOBBIBAIOT CBOE  pEILICHHE, JCHCTBHSL.
[IpencraBnenue pe3ynbTaTOB MApHOM, TPYNIIOBOM MAEATEIBHOCTH. YYacTHE€ B JUAlOre B
COOTBETCTBUU C NIPAaBUIIAMH PEUYEBOT0O TIOBEICHUS.

I’ uapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackansi, THApPOCTATUYECKOE MaBIECHUE, COOOIIAIONTUECS
COCY/JIbl, TUAPABINYECKUE MAIIHBI.

Ilpakmuka: 3a0auu: BHITAJKUBAIOIIAs CHWJIa B PA3IUYHBIX CHUCTEMax; NPUOOpHI B 3aaadax
(coobmaromuecs: COCyAbl, THAPABINYECKUE MAIIWHBI, pblYard, OJIOKH). DKCIEpHUMEHTAIbHBIC
3a/laHus:

l)usmepenune cunbl Apxumena, 2)U3MEpPeHHE MOMEHTa CHIIBI, JCHCTBYIOIIETO Ha pbIYar,
3)usmepenue

paboThl CUJIBI YOPYTOCTH IPH MOABEME Ipy3a C MOMOUIbIO MOJABHXKHOTO WM HEMOJBHUXKHOTO
610Ka.(c McnoJib30BaHneM o0opynoBanus «Touka pocTay)

Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMeNbHOCTU.

Ananu3 Tabmuu, rpaduxos, cxem. Ilouck oObsicHeHus HaOmomaeMbIM coObiTHAM. COopka
npuOOpOB W KOHCTpyKUMH. Vcrmonmp3oBaHME W3MEPHUTENBHBIX NpHOOPOB. BrimomHeHue



71a00paTOPHBIX U MPAKTHYECKUX PaboT. J[narHocTika u ycTpaHeHHe HEMCIPAaBHOCTEH MprOOpOB.
BreicTpanBaHne TrumoTe3 Ha OCHOBAaHMM HUMeoNMXcd JaHHBIX. KoHcTpympoBanue u
MojenupoBanue. Pabota B ManbIx rpymnmnax. AHaJIW3UPYIOT, BEIOMPAIOT U 00OCHOBBIBAIOT CBOE
peuwienne, aeictBus. IlpencraBieHne pe3yabTaTOB NAPHOM, TPYIIOBOM AEATEIBHOCTH.
[lonroroBka cooOwmEeHUH M JOKIAA0B. YYacTHe B JAMAIOre B COOTBETCTBUH C IpaBHJIAMH
pEe4eBOro NOBEICHHUS.

Crarnka.

Teopus: bnok. Ppiuar. PaBHOBecue TBEpAbIX Tel. YCIOBUS paBHOBECHA. MOMEHT CHIIBL.
IIpaBuno momentoB. lleHTp TskecTu. lccinenoBaHue pas3iIMyYHBIX MEXAaHUYECKUX CHUCTEM.
KomOuHnpoBaHHbI€ 3a1a4H, UCIIOJIb3Ysl YCIOBHS PAaBHOBECHSI.

Ipaxmuxa: N3rotoBienne paboTarOMIe CUCTEMBI OJIOKOB.

Xapakxmepucmuka 0CHOBHbIX 8UO08 0EeAMENbHOCHU

Amnanuz Tabnun, rpagukos, cxem. [Tonck o0ObsicHeHUsT HAabMOAaeMbIM cOObITUAM. OmpeaeneHune
CBOWCTB IIPUOOPOB IO YepTekaM M MOJENAM. AHAIU3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYAIHH.
HaGmonate neiicTBue mpoCThIX MexaHU3MOB. l[lo3HakoMHTBCS ¢ (PU3UYECKONW MOMAEIBIO
«abconoTHO TBEpAOE Tenaox». Pemate 3agaun Ha MpUMEHEHHE YCIOBHsA(IIPaBUIIA) PAaBHOBECHUS
poryara. IlpumensaTs ycnoBue (IpaBUIO) paBHOBECHs pblyara sl OOBSCHEHHMS JCUCTBUS
pa3NMYHBIX HHCTPYMEHTOB, MCIOJB3YeMbIX B TeXHUKe U B ObiTy. COOpka mnpubOpoB H
KOHCTpYKUUH. cronb30BaHne H3MEPUTENbHBIX NPUOOPOB. BrimonHeHne 1abopaTOpPHBIX H
HNpaKTUYECKUX padoT. JlnuarHocTuka u

yCTpaHEHUE HEHCHpaBHOCTEH MpuOOpoB. BricTpamBaHHe THIOTE3 HA OCHOBAaHMM MMEIOIIUXCS
JTaHHBIX. KonctpyupoBanue u MOJIEITUPOBAHUE. Brimonuenue 3alaHui o
YCOBEPILICHCTBOBAaHUIO TNPHOOpOB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. PaszpaboTka u
IPOBEPKA METOAUKH SKCIEPUMEHTAIBHON pabOThI.

PabGora B ManbIx rpynmax. AHAJIM3UPYIOT, BBHIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE peIICHUE,
nevictBud. llpencraBieHune pe3ynbTaTOB MApHOW, TPYNNOBOM JeaTesnbHOCTH. IloaroroBka
coobuieHnit 1 nokiafoB. OCyIIECTBIAIOT CAaMOOLICHKY, B3aMMOOLICHKY JESTEIbHOCTH. Y4acTHe
B IMAJIOTE B COOTBETCTBUU C NIPAaBUJIIAMH PEUEBOT0O IIOBEICHUS.

8 kunacce

TemnoBble IBJICHUS.

Tennosoe pacmmpenue ten. [Iponeccel miaBieHnust U OTBEPAEBAaHNs, UCIIAPEHUS U
KoHJeHcaluu. Teronepenada. BiiaxkHOCTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu. 1. Habmronenue tasHus jabaa B Boje. 2. CKOpPOCTH HCMApeHUs Pa3IUIHBIX
xuakoctei. 3. TemmoBslie ABUTATENH Oy IYIIETO.

Jlabopamopuvie pabomui (¢ UcNOAb30BaHHEM 000opynoBannus «Touka poctay): 1. IsmeHeHus
JUIMHBl Tela TpU HArpeBaHuu M oxJaxiaeHud. 2. OTnuBka mnapauHOBOTO coigaThka. 3.
HaGmronenue 3a muaBneHueM Jyibaa 4. OT 4ero 3aBHCHT CKOPOCTh HCIAPEHUS >KHAKOCTH? 5.
Habmronenue TernaonpoBoIHOCTH BOJBI M BO3yXa.

Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMeNbHOCU.

CamocrosTenbHO (HOPMYIHPYIOT TMO3HABATEIBHYIO 3a/ady. YMEIOT C IOMOIIBI0 BOIPOCOB
noOBIBaTh  HemocTarolryro uHpopmarmio. Mcrnonap3oBaHue HM3MEPUTENBHBIX  TPHOOPOB.
Beimonmnenue 1ab0OpaTOpHBIX ¥ TpaKTHYECKUX paboT. JluarHocTuka ©  yCTpaHEHHE
HEUCHpaBHOCTEH mpubopoB. BricTpamBaHue TMIIOTE3 HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX.
KoHcTpynpoBanue 1 MogenupoBaHue.

BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOIMKH SKCIEPUMEHTAIbHOM paboTel. Pabora B ManbIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAIOT W  OOOCHOBBIBAIOT CBOE  peIlleHue, JACHCTBHUSL.
IIpencraBiaeHue pe3ynapTaTOB IIAPHOM, IPYIIIOBOM [EATEIBHOCTH. Y4acTHE B JAUAJIOrEe B
COOTBETCTBUU C IPABUIIAMH PEYEBOIO

MIOBE/ICHHUS.

JJIeKTPUYeCKUE SABJICHUS.



Mukpomup. Mogenu aroma, cymecrsoBasmue 10 Hadana XIX. McTtopust OTKpbITUS U JE€UCTBUS
rajqbBaHUYECKOro 3jeMeHTa. Mcropus cosmanus saektpodopHoi MamuHbl. OnbeiT Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX.

Jlemoncmpayuu. (¢ ucnojib3oBanueM odopynoBanus «Touka pocray)

1. Monenu aromoB. 2. ['anpBaHnYecKue NIeMEHTHI. 3. DneKTpodopHOoit

MamuHbl. 4. OneiTel BonbTa u ['ansBanu.

Jlabopamopnvie pabomui: 1. Co3nanue raibBaHUYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEICTB. 2.
DIIEKTPUYECKHM TOK B )KUJIKOCTSIX CO3JaHUS «30JI0TOTO KITFOUHUKA .

Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATENBHOCTH:

VYrpaBistoT CBOEH MO3HABATEIBLHONW W y4eOHOH ACATEIHHOCTBIO TMOCPEICTBOM ITOCTAHOBKH
Lesel, IUIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLHMHM CBOUX JCHCTBUNM U OLCHKUA YCIECIIHOCTH
ycBoeHus1. CpaBHHMBAIOT CIOCOO W pe3yibTaT CBOMX JEHCTBHM C O0Opa3lioM - JIMCTOM
corpoBokaeHusA. OOHapyXUBarOT OTKJIOHEHUS. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHHIL.
OcCy1IeCTBIISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTpPOJIb. VICIoNb30BaHNE M3MEPUTENBHBIX NMPHOOPOB. BhimonHenne 1abopaTOpHBIX H
MpaKkTUYECKuX padoT. /lnarHocTuka M ycTpaHEeHHWe HEHCIPaBHOCTEW MpuOOpoB. BricTpanBanue
TUIOTE3 HA OCHOBAaHUU MMEIOIIKXCS JaHHbIX. KOHCTpyHpoBaHue U MOIEIUPOBAHUE.
DJIeKTPOMATrHUTHbIE SIBJICHHS.

MarautHoe Tolie B BemiecTBe. MarHutHas aHoMmanus. MarHutHele Oypu. PasHOBHIHOCTH
ANEKTPOU3MEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATENIECH.

Hemoncmpayuu (¢ ucnojb3oBanuem obOopynoBanusa «Touka pocra»): 1. HarmsanHocTs
MOBEJICHUS BEIIECTB B MarHUTHOM 1oJie. 2. [Ipe3enranuu o

MarHUTHOM Tojie 3eMJIM M O MAarHuTHBIX Oypsx. 3. JleMoHcTpamusi pa3sHOBHUAHOCTEH
3JIEKTPOU3MEPHUTEIBHBIX TPHOOPOB. 4. HarisimHOCTh pa3HOBUTHOCTEHN DJIEKTPOBUTATEICH.
Jlabopamopnvle pabomui: 1. ccnenoBaHue pa3nuuHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMEeNbHOCU.

VYHOpaBisitoT CcBOEH IMO3HABATENbHON M y4eOHOUM JesTeIbHOCTHIO IOCPEACTBOM IOCTAHOBKH
1esnei, IUIAaHUPOBAaHWsA, KOHTPOJIsS,, KOPPEKIHHM CBOMX JCHCTBUHA W OLIEHKH YCHEIIHOCTH
ycBoeHus. CpaBHHBAIOT CIOCOO W pe3ynbTaT CBOMX JEHCTBUH € 00pa3sloM - JIHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYUHBI  OTKIOHEHUH.
OcCy1IEeCTBIISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.

Onruyeckne siBJICHUS.

HcTrouHrMKH CBETa: TEIUIOBBIC, JIOMHMHECIIEHTHBIE, UCKYCCTBEHHBbIE. M3roToBiieHHEe Kamepsl -
o0CKypa U HCCIeOBaHHE H300pa)KEHUsI C MOMOILIBI0 Mojend. MHOrokpatHoe H300pakeHHe
IpeaMeTa B HECKOJIBKUX IUIOCKUX 3€pKajiax. M3roroBUTh MEPUCKON U € €ro MOMOUIBIO POBECTU
HaOmronenus. [IpakThdyeckoe WCMOIB30BaHUE BOTHYTBIX 3€pKaJl. 3pUTENbHBIC HIUTIO3UH,
MOPOXKAAEMBIE

npejaomiieHueM cBeta. Mupaxu. Pa3Butre BOMOKOHHOM ONTUKU. VIcnonb30BaHUE 3aKOHOB CBETa
B TEXHUKE.

Hemoncmpayuu(c ncnonb3oBanueM odopynosanus « Touka pocray)

1. Paznuunble ncTouHnku cBeta. 2. M3o0pakeHne npeaMera B HECKOJIbKUX

IUIOCKUX 3epkaiax. 3. M3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcmonbp3oBaHHE BOJIOKOHHOM
ONTHKHU. 5. YCTPOMCTBO (hpoTOAINIAPATOB, KHHOMIPOCKTOPOB, KAJIEHIOCKOTIOB.

Jlabopamopnvie pabomui: 1. I3roTOBICHNE KaMephl - 00OCKypa U UCCleI0BaHHE U300paKeHus ¢
noMouipto Mojenu. 2. IlpakTtuueckoe mnpuMeHeHHe TIUIOCKUX 3epkail. 3. Ilpaktuueckoe
UCITIOJIb30BaHUE BOTHYTHIX 3epkasl. 4. M3rotoBieHHe mepUCKona W HAOIIOACHUS C MOMOIIBIO
MOJIEIIN.

XapakmepucmuKka 0CHOBHBLX U008 0esIMENbHOCHIU!

VYpaBnstoT CBOEH TO3HABATEIBLHONW W y4eOHOH ACATEIHHOCTBHIO TMOCPEICTBOM ITOCTAHOBKH
Lesel, IUIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLHMHM CBOUX JCHUCTBUNM U OLCHKU YCIEIIHOCTH
YCBOCHHUA. BpIIenstoT u GpopMyaHpyrOT MO3HABATENbHYIO 11€71b. BBIIENSIIOT KOJIMUECTBEHHBIE



XapaKTEepPUCTHUKN OOBEKTOB, 3aJaHHBIC CJOBaMHU. [IpMHUMAIOT TO3HABATEIbHYIO LENb H
COXPAHSIIOT €€ MPH BBITOJTHEHUN

yueOHbIX neiicTBuil. OCO3HAIOT CBOM AEUCTBUS. VIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIICHHS B
MaJbIX rpymmnax.

YenoBek U npupoaa

ABTOMaTHKa B Haieu >ku3HH. [IpuMepbl UCMOIb30BaHUs] ABTOMAaTHYECKUX YCTPOMCTB B HAayKe,
Ha npou3BojacTBe UM B ObiTy. CpenctBa cBsi3u. Pammo u TeneBuaeHue. AJbTepHATHBHBIC
UCTOYHUKHU dHepruu. Busl anekrpocranimii. Heo6XoauMocTs SKOHOMHUU MPUPOIHBIX PECYPCOB
U UCIOJIb30BaHUs, HOBBIX JKOJOTHYHBIX M Oe3omacHbIX TexHojoruil. Hayka u OezomacHOCTh
JIIONEH.

Hemoncmpayuu: 1. hoTomatepranbl U CIaiIbpl IO TEME.

Jlabopamopuvie pabomol.: 1.VI3ydenue 1eMCTBUN CPEICTB CBS3H, PAUO U TEICBUICHUS.
Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

CamocrosiTensHO  (OPMYJTUPYIOT TIO3HABATEIBbHYIO 3a7ady. YMEWT (WId pPa3BUBAOT)
CHOCOOHOCTH C MOMOIIBIO BOPOCOB TOOBIBATH HEIOCTAIOIIYIO HH(DOPMAITHIO.

9 kacc

Kunemaruka

CriocoOsI onucaHusi MeXxaHnueckoro aBrxkeHus. Cucrema orcuera. [IpsMonnHeiiHOe ABMKEHHUE.
[IpsamonuHeiHOE paBHOMEPHOE ABWKEHHE MO IUIOCKOCTH. IlepemenieHne W CKOpOCTh MpH
PaBHOMEPHOM TMPSIMOJIMHEMHOM JBWKEHUU IO IUIOCKOCTU. OTHOCUTENBHOCTH JBHKCHHUS.
Cnoxenne nBwxkeHui. [IpuHIUN HE3aBUCHUMOCTH JBHKEHUM. KpuBOJIMHENHOE IBUKEHHE.
JIBukeHne Tena, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMEpHOE IBMKEHHE TIO
OKPYKHOCTH. YTJI0Bas ckopocThb. [lepnoa u yactora BpameHus. CKOpocTb

U YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUHU 110 OKPY>KHOCTH.

Jlabopamopuvie pabomol(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):

N3ydenne nuxkeHusi CBOOOIHO MAAONIETO TeTa.

N3yueHnue qBUKEHUS 110 OKPYKHOCTH.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JABMXKEHHUS MPHU HCIOJB30BAaHUU TpeHa)kepa «OeroBas
JIOPOAKKAY.

HcTopuueckasi peKOHCTPYKIUSI OMBITOB ['anuiies Mo ONpeAeseHHI0 YCKOPEHHsS CBOOOJHOTO
najeHus Te.

[TpuHIUTIBI paOOTHI TPUOOPOB I U3MEPEHHS CKOPOCTEH U YCKOPECHHHM.

[Ipumenenne cBOOOIHOTO MACHHS 111 K3MEPEHUS PEAKIINH YeI0BeKa.

Pacder TpaekTopuu IBHKEHUS MEPCOHAXKEN paccka3oB P.Pacro.

Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU. YTeHHe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTABIIEHWE U pEUIeHHE 3ajad,
o0cyxaenue crnoco0oB perierus (moaroroska k OI'D o puzuke).

JluHamMuka

HNuepuunansubie cuctembl otcuera. Cuna. 3akonbl HbioToHa. J[BHkeHHeE Tena moj JAeHCTBUEM
HECKOJBKUX CWI. JIBUKEHUE CUCTEMBI CBA3AHHBIX Tel. J[MHAMUKa PaBHOMEPHOIO JBUKEHUS
MaTepualbHOM TOUYKHU MO OKpy:kHOCTU. Kitacchl cuii. 3akOH BCEMUPHOTO TATOTEHHUs. [[BUkeHHe
maHeT. MICKyCCTBEHHBIE CITyTHUKU.

Conneunas cucreMa. Mcropus pa3Butus npeacrasiieHuii o Beenennoit. CtpoeHue U 3BOIIOLUS
Bcenennoii.

Jlabopamopnwvie pabomvi(c UcnoJib30BaHueM 000pynoBanns «Touka poctay):

N3mepenne maccel Telda C HCIOJAb30BAaHMEM BEKTOPHOTO pas3liokeHus cuibl. M3ydeHue
KMHEMaTUKU U JMHAMHKU PAaBHOYCKOPEHHOTO IBWKEHHUs (Ha mpuMmepe MamuHbl ATByna). U
3y4EHHUE TPEHUSI CKOJIbKECHHUS.

Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:



Ucropuueckast pekoHCTpyKIUs onbIToB KynoHa 1 AMOHTOHA 0 ONPEIETICHUI0 BETUYHHBI CHITbI
TpeHUsI CKoJbxkeHus. [lepBble HCKyCCTBEHHbIE CITYTHUKH 3EMIIH.

Kak ornuuarorcs MexaHu4eckue Mpolecchl Ha 3eMjie OT MEXaHMYECKUX MPOIECCOB B KocMmoce?
Tena ConHeunoi cucteMbl. OTKPBITHSI HA KOHYHKE Tepa.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmuU. YTeHHEe U OOCYXJIEHUE TEeKCTa cTraTel
MHTEPHET-CATOB, 00CYXJE€HHE [OKIAaJ0B M TMPE3CHTalUi, COCTaBIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

NMmnyabce. 3aK0H COXpaHeHUs1 UMITYJIbCA

WNmnynec. M3MeHeHne umnyinbca MarepualbHOM TOuku. Cucrema Ten. 3aKOH COXPaHEHUs
UMITyJIbCa.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

PeaktuBHOoe nBmkenwe B mnpupojae. PaccnenoBanme JITII ¢ momormipio 3aKOHa COXpaHEHHS
HMITyJIbCA.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTeHue W O00CYXKJIeHHE TeKcTa craTei
WHTEPHET-CAUTOB, OOCYXKICHHE MOKIAI0OB M TPE3CHTAllMi, COCTABICHWE W pEIICHHE 3ajad,
obcyxaeHue cnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

Craruka

PaBHoBecue Tena. MoMEHT ciibl. Y CIIOBUSI paBHOBECHS TBEPAOTO Tena. [IpocThie MExaHU3MBL.
Jlabopamophwvie pabomvi(c ucnoJib30BaHueM 000pynoBanns «Touka pocray):

OrnpeziesieHne EHTPOB MacC Pa3IUYHBIX TN (TPH Crocoda).

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

[IpumeHeHrne MPOCTHIX MEXAaHU3MOB B CTPOMTENBCTBE: OT 3E€MIIIHKH J0 Hebockpeoda.
HccnenoBanue KOHCTPYKIIMU BeJIOCUTIEA.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHue W O00CYXKJIeHHE TeKcTa craTei
WHTEPHET-CANTOB, OOCYXICHHE MOKIAN0OB M TPE3CHTAllMi, COCTABIICHWE W pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

Mexannuyeckue K0J1e0aAHUS U BOJTHBI

Mexanndeckue kosiebanus. [IpeoOpa3oBaHue SHEPrUM MPH MEXAHHUYECKUX KOJEOAHUSX.
Marematnueckuid W TPYKUHHBIA MasTHUKH. CBOOOAHBIC, 3aTyXalONIMEe M BBIHYXICHHBIC
kojeOanus. Pesonanc. Mexanmdeckue BOIHBL. J|JTMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnwvie pabomvi(c UcnoJib30BaHueM 000pynoBanns «Touka poctay):

N3yuenue koiaebaHuii HUTSIHOTO MasiTHUKA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

CtpyHHBIE My3bIKaJIbHble HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTaBIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crnoco0oB perierus (moaroroska k OI'D o puzuke).

DJIeKTPOMArHUTHbIE KOJIeOAHHSI U BOJIHbBI

[lepemennslit anexTpudeckuii Tok. KonebarenbHblil KOHTYp. BeiHyX)/1eHHBIE 1 CBOOOAHBIE DM
kosiebanusi. DM BOJIHBI U UX CBOMCTBA.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

[IpuHIMOBI panuoCcBs3UM U TeneBuAcHUA. Biusaue OM u3nydeHUMN Ha >KUBBIE OpPraHU3MBI.
W3roTtoBneHne yCTaHOBKH JJIs1 IEMOHCTPALIMU ONBITOB 10 OMMU.

OnektpomaraiutHoe uznydenne CBUY-neun. Mctopudeckas peKOHCTPYKIMS ONBITOB AMIepa.
Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 0OCYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTABIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

Onruka

Ucrounuku cBera. JlelicTBUs cBeTa. 3aKOH MPSMOJIMHEMHOTO pacpOCTPAHEHHS CBETA. 3aKOH
oTpaxkeHus ceera. [locTpoenue n300pakeHnii B IIIOCKOM 3€pKaje.

3aKoH TpEJIOMJICHUS CBETa Ha IUIOCKOM TpaHMIE JBYX OJHOPOJHBIX MPO3pPAYHBIX CpPE.
[Ipenomnenue ceta B npusme. Jucnepcus cBera. SIBjIeHUE MOJTHOTO BHYTPEHHETO OTPAXKEHUS.



JIunzel. Tonkue nuH3bL. [locTpoeHne n300pa)keHU, CO3/1aBaeMbIX TOHKUMHU JHH3aMH. [11a3 u
3penue. ONTHYecKue MpuoOOpPHI.

Jlabopamophwvie pabomyi(c UcnoJib30BaHueM 000pynoBanns «Touka poctay):
DKCIepUMEHTaIbHas TPOBEPKA 3aKOHA OTPaKEHUSI CBETA.

N3mepenue nokaszaTesis MpeaIoOMIICHUS BOABI.

N3mepenne GoKyCHOTO pacCTOSTHUS COOMPATOIICH JIMH3BI.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

Hcropus uccienoBaHns CBETOBBIX SIBJICHUN.

Hcropuueckas peKOHCTPYKLUS Tesneckona [ amues.

H3roroBienune KaneinocKkoma.

Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTaBIIEHWE U pEUIeHHE 3ajad,
oOcyxaeHue crnoco0oB perierus (moaroroska k OI'D o puzuke).

®Du3uKa aToMa U AaTOMHOIO0 /Apa

Crpoenue aroma. Iloryomenne u ucnyckanue csera aromamMu. Onrtuuyeckue cnekTpbl. ObIThI
Pezepdopna. Ilnanerapnas momens atoma. CTpoeHHE aTOMHOTO sfipa. 3apsioBOE€ M MacCOBOE
yucna. SlnepHble CUibl. DHEPrus CBS3M ATOMHBIX siAep. 3aKOH paJAHMOAaKTUBHOIO pacmnaja.
Anbda- m Oera-pacnianbl. [lpaBuna cmemenus. SnepHsle peaknuu. JleneHne u CHHTE3 sep.
SAnepnas sHepretuka. Mcrounuku sneprun ComHia v 3Be34. Perucrpanus saepHbIX N3IydeHUH.
Binusinue paavoakTUBHBIX M3JYYEHUW Ha KUMBBIE OpraHu3Mbl. Jlo3umeTpusi. DKOJOTMYECKHE
poOJIeMBI SIIEPHOM SHEPreTUKU.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

Hcropus nzydyeHus atoma.

N3mepenne KII1/] comneunoit 6arapen.

HeBuaumsbie u3nydeHus B CIEKTPE HArPETHIX TEI.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHUe W O00CYXKJIEHHE TeKcTa craTei
UHTEPHET-CAiTOB, OOCYXKIEHHE JOKJIAaJOB M TpE3eHTAlUd, COCTaBICHUE U pELICHHE 3ajad,
obcyxaeHue crnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

®opMBbI OpraHu3aluy 00pa3oBaTeJILHOI0 NMpoLecca:

- TpyMIoBas;

- UHAUBUAYyabHAas;

- ¢ppoHTaNbHAS.

Benymme TexHosioruu:

Hcnonp3yloTcsi 3JIEMEHTHI CIEAYIOUIMX TEXHOJOTHM: MpOeKTHas, MpoOJIeMHOro OOydeHHs,
WH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHHS, MTPOOJIEMHOT0 JIUaora,
UIPOBasl.

OcHoBHBIE MeTObI PA00THI HA YPOKe:

Benymumu metonamu oOyueHus: SBISIOTCA: YaCTHUHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MOJICJIMPOBAHUS, AKCHOMATUYECKHUI METO/I.

@DopMbI KOHTPOJIS:

Taxk Kak 3TOT Kypc SIBJISIETCS JOMIOJIHUTEIHHBIM, TO OTMETKA B OaJlJIaX HE CTaBUTCSL.

VYyamuiics yduTcs OIEHMBaThb ce0d M JAPYyruX caM, 4YTO I[IO3BOJISIET pa3BUBAThb YMEHUS
caMOaHaliM3a M CIOCOOCTBYET pa3BUTHIO CAMOCTOSTEIIBHOCTH, KaK CBOWMCTBY JIMYHOCTHU
ydaierocsi. BpIsiBIeHHE NPOMEXKYTOUHBIX M KOHEYHBIX PE3YJbTATOB YYAIIHUXCS MPOUCXOIAUT
yepe3 MPAaKTUUECKYIO IeATEIIbHOCTh; 3a4eTHBIE PaOOTHI:

* TeMaTuyeckas MoJ0OpKa 3ajad pa3jIMuyHOTO YPOBHSI CIOKHOCTHU C IPEJCTABICHHUEM pPa3HBIX
METO/I0B pelieHus B BUJIE TEKCTOBOI0 AOKYMEHTA, Mpe3eHTanuu, (-
aHUMALMHU, BUIEOPOJIMKA WK web - cTpaHuubl (caiita)

* BBICTaBKa [IPOCKTOB, MPE3EHTAIUH;

* JI€MOHCTpALUs IKCIEPUMEHTa, KaYeCTBEHHON 3aJ1auyil ¢ KAU€CTBEHHBIM (YCTHBIM WJIH B BHJE
NPUIOXKEHUsI, B TOM 4YHCIE, NpPE3CHTalMel) ONMUCAaHHEeM Ipoliecca Ha 3aHATHH, (ecTuBaie
9KCIIEPUMEHTOB; (PU3NUECKHUE OJIMMITHAIBI.



KajieHnapHo-TeMaTH4YecKoe IUIaHUPOBaHue 7 KJaace

Ne
/11

[ara
MPOBEJICHUS
Ilnan | Pakr

Tema ypoka

Hcnoab3oBanue
000py10BaHUA
HEHTpAa
€CTeCTBEeHHOHAYYHOI
H TEXHOJOTHYEeCKOM
HanpaBJeHHOCTel
«Touka pocra»

[IpUMeYaHue

1. BBenenue (14)

BBognoe 3anstue. Llenn u 3agaun | KomnbrorepHoe
1 Kypca. TexHuka 6€301macHOCTH. o0opyoBanue
2. PoJsib 3kciepuMeHTa B KU3HU YesioBeka (34)
CucreMa eJUHHUIL, TOHSITHE O Komneroreproe
MPSIMBIX u KOCBEHHBIX | 000pyIOBaHUE
2 U3MEPEHUSIX
PuU3HYECKUN IKCIIEPUMEHT. Ob6opynoBanue IS
Bunnr (U3UYECKOTO | AEMOHCTpAIIUA
JKCIEpUMEHTA.
[TorpemHocThs n3Mepenus. Bubl
[IOTPELIHOCTEN U3MEpEHU.
Pacuér
3 MIOTPEIIHOCTH U3MEPEHMUSI.
JlaboparopHnas pabora OGopynoBaHue aJis
«3mepenne oObemMa TBEpI0To nabopaTtopHbIX paboT
tena». [IpaBuna odpopmienus " YYEHUYECKUX
4 nabopaTopHOIl paboTHI. OIIBITOB

3. Mexanuka (84)

PaBHOMEpHOE 1 HEpaBHOMEPHOE

O6opynoBanue JIs

5 JIBIDKCHUS. 1abopaTOpHBIX PpadoT
I'paduueckoe npeacraBieHue = YHCHHICECKUX
6 —_— onbITOB  (Ha  0aze
KOMILJICKTOB JUIs
Pemenue rpaduueckux 3amad, ormn)
pacuer myTu U CpeHel cKopocTu
7 HEPAaBHOMEPHOI'O JIBHKCHHUSL.
[ToHsiTHE UHEPIIMHU U UHEPTHOCTH.
LlentpoOexHas cuia..
Cuna ynpyrocTtu, cujia TpeHus Ob6opynoBanue s
JlaGopatopras paGoTa 1abopaTOpHBIX PadoT
«HccnenoBanue 3aBUCUMOCTH = YHCHHICECKUX
CHJIBI yTIPYrOCTH, Bo3HKKaomeii B | OTPITOB (na  Gase
NpY>XHHE, oT crenenn | KOMILUICKTOB Al
nedopmaru 0I3)
10 MIPYKUHBD.
JlaGoparopHnast pabota
«Omnpenenenne KodppuIMEeHTa
11 TpPEHUsS Ha TPHOOMETPEN.
JlaGoparopHnast pabota OGopynoBaHue aJis
12 «MccnenoBanue 3aBUCUMOCTH 71a00paTOpHBIX paboT




CHWJIBI TPEHUS OT CHUJIBI u YUEHUYECKHX
HOPMAJIHHOTO JABJICHUS. OTIBITOB
4. 'mapocraruka (124)
13 ITnotHOCTH. 3aaua maps I'epona | O6opynoBanue ams
Pemtenuie 3aga4d oBBIIEHHON ACMOHCTpaln
CJIO)KHOCTH Ha pacueT MIOTHOCTU
14 BEIIECTBA.
Penrenue 3agad moBLRIIEHHON OGopynoBanue st
15 CJI0)KHOCTH JEMOHCTpaLUi
JlaBiieHre KUMIOKOCTM W rasa.
3akoH
16 [Tackans
17 Coobmarommuecst CoCypl.
JlaboparopHnast pabota OGopynoBaHue aJis
18 «MzroroBienne Monenu (oHTaHa» | JTAOOPATOPHBIX
JlaboparopHnast pabora pabort "
19 «M3roToBIEHNE MOIETH hoHTaHAy | ) CHHHCCKUX
onbiToB (Ha 0ase
3axon I[lackans. [lapneHue B KOMILJIEKTOB IR
KUJKOCTSX U ra3ax. oros
['unpaBnuyeckue MallvHbL.
20 CooOmarommmecs COCY/Ibl.
Brrtankusaromas cuia. 3aKoH O6opynoBanue s
21 Apxumena. JIEMOHCTpAIUH
JlaGopaTopHnast pabora Ob6opynoBanue st
«BblsicHeHUe ycoBUs MJIaBaHUS 1a00paTOPHBIX
TEN. pabot U
YUEHUYECKUX
22 ONBITOB
brok 3amad Ha 3akoH Ilackans, OGopynoBanue st
23 3aKOH ApXumena. JIEMOHCTpALUI
brok 3amad Ha 3akoH Ilackans,
24 3aKOH ApXHMe[a.
5. Cratuka (104)
25 bnok. Peryar. OO6opynoBanue st
PaBHOBecHe TBEPIBIX ten. | ACMOHCTpalnK
MomeHT cunslIIpaBumno
26 MOMEHTOB.
Lentrp tsxectu. WccnenoBanue | O6opynoBaHue A
27 Pa3IMYHBIX MEXAHUYECKUX CUCTEM | JEMOHCTpALHA
KomOunnpoBaHHbIe 3a/1a4H,
28 HCIIOJb3Ys YCIIOBUS PABHOBECHS.
KomOunupoBaHHbIe 3a/1a4H,
29 HCIIOJIb3Ys YCIIOBUSL PAaBHOBECHS
JlaGopaTopnast pabora Ob6opynoBanue s
«M3roroBnenne paboTarolie 71a00paTOPHBIX
30 cucreMbl 6110k0B». Odopmienne | pabot "




paboTHI. YYCHHUUECKUX
Pa6ota Haj TpoeKkToM «BIOKI». oneIros  (Ha  Oase
JlaGopatopHnast pabora KOMILICKTOB Al
«HM3roroBnenne padboTarole 0rs
31 CUCTEMBI OJIOKOBY.
JlaGopaTopnas pabora Ob6opynoBanue st
«M3roroBnenne paboTarolei 71a00paTOPHBIX
CHCTEMBI OJIOKOB. pabot U
YUEHUYECKUX
32 OIMBITOB
33 Odopmiierne paboTHI. KommbrorepHoe
34 3ammra npoeKToB. obopynioBanue
KanennapHo-tematuyeckoe niiaHupoBaHue 8 Kiacc
Ne | [ata Tema ypoka HUcnosb3oBaHue [IpUMEYaHue
1/ | IpOBEACHUS o0opynoBanus
Mnan | @akr IeHTpa
€CTeCTBEHHOHAYYH
oit "
TEeXHOJIOTHYeCKOM
HanpaBJeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBoanoe 3anstue. lenu u 3agaun | Komnbsrorepnoe
1 Kypca. TexHuka 6€30macHOCTH. obopynoBaHue
2. TenuioBble siBjaeHus (12 v)
PaznooOpasue TermoBsix sBieHui. | KommbsrorepHoe
2 TenoBoe pacupeHue Tell. 000py0BaHuE
JlaGoparopHnas pabota OGopynoBaHue aJis
«I3MeHeHHsI ITMHBI TeJla IPH 1a060paTOPHBIX
HarpeBaHuU U OXJIAKICHUN. pabot u
YUEHUYIECKUX
3 ONBITOB
Tennonepenaua Habmonenue Ob6opynoBanue IS
TEIUIONPOBOJHOCTHU BOJIBI U JEMOHCTpAaLHii
4 BO3/yXa.
JlaGopaTopnas pabora Ob6opynoBanue st
«M3mepenue yaenbHOU 71a00paTOPHBIX
TETIOEMKOCTH Pa3INIHBIX pabot u
5 BEIIECTBY. YUEHUYECKUX
IInaBieHne U OTBEp/ICBAHHE. oneIros  (Ha  Oase
JlaGopaTopHas pa6ora «Oraueka | KOMIVICKTOB Al
6 napauHOBOTO COJITATHKAY 0rs
JlaboparopHnas pabora OGopynoBaHue aJis
«Habmonenue 3a miuaBieHueM 71a00paTOPHBIX
JIBIa» pabot u
YUEHUYIECKUX
7 ONBITOB
Pemenne onmuMnuamHeix 3a1a4 O6GopynoBanue Jyis
8 Ha ypaBHEHHUE TETUIOBOTO OajaHca | JEMOHCTpPAIHi




Pemrenne onuMnuaaHeiX 3aga4

OGopynoBanue st

9 Ha pacy€T TEIJIOBBIX ITPOLIECCOB JEMOHCTPALIUI
10 JlaGopatopus kpuctamiorpaduu.
HcnapeHne u KoHAEHcaLusl. Ob6opynoBanue IS
11 JIEMOHCTpAIUH
CoctaB aTmMocdephl, Ob6opynoBanue IS
HabI0IeHne epexoaa JIEMOHCTPALNI
HEHACBILUICHHBIX [1apOB B
12 HaCBIICHHEIE.
Brnaxxnocts Bo3myxa Ha pasHbix | OOopynoBaHue AJis
13 KOHTHUHEHTaX JIEMOHCTPALUI

3. DaekTpudeckue sipjaeHus (84)

Mukpomup. Mozenu atoma,

O6opynoBanue Jyis

14 cyliecTBoBaBIue 10 Hayana XIX | memoHcTparmi
Hcropust OTKpBITUSA U JEUCTBUSA KomnerorepHoe
15 rajbBAaHUYECKOTO JIEMEHTA obopynoBaHue
Ucropus CO3J1aHUs
31eKTpOoGOpHOI
16 MaIluHbI
OnsiTel Bonbra. Onexkrpuueckuit | KomnbrorepHoe
17 TOK B AJIEKTPOJIUTAX. obopynoBaHue
Pemenne onmumnuanaeix 3a1ad Ha | O0opyaoBaHUe IS
18 3aKOHEI OCTOSIHHOI'O TOKA JIEMOHCTpAIUH
Habnronenue 3aBUCUMOCTH Ob6opynoBanue IS
COTIPOTHUBIICHUS IPOBOJIHUKA OT JEMOHCTpAaLHii
19 TEMIIEPATYPBL.
JlaGopartopHnast pabota OGopynoBanue aJis
«OrnpeneneHue cTouMoCTr 1a00paTOPHBIX
M3pacX00BaHHOU pabot u
AIEKTPOIHEPTUU YUEHHUUECKUX
10 MOIIIHOCTH TTOTPEOUTENS U TIO onbITOB (Ha 0asze
CUETUUKY» KOMILJIEKTOB TUTST
20 oro
Penrenue onuMnuaagbeIX 3ama4 OGopynoBanue st
21 Ha TEIIOBOE AeiiCTBHE TOKA JIEMOHCTPALUI

4. DyekTpoMarHuTHble siBjeHus (34)

3HCKTpOMaFHI/ITHBIe SIBJICHUS.

O6opynoBanue Jyis

DIIEKTPOU3MEPUTEIHLHBIE JIEMOHCTpALUI
22 pUOOPEI.
MaruutHas anomanwus. | OGopynoBaHue aJis
MarHutHsble JIEMOHCTPALUI
23 Oypu
Pa3znoBugnoctu
24 AJIEKTPOJIBUTATEINECH.
5. OnTuveckue sisjenus (74)
HcTouHUKH CBETA: TEIIOBEIE, O6opynoBanue Jyis
25 JIIOMUHECIICHTHEIE JIEMOHCTpALUI
DKCIEepUMEHT HAOJIIOICHHE.
26 MHorokpaTHoe U300paxeHue




npeaMeTa B HECKOJIbKUX TNIOCKUX
3epKaJax.

M3roToBUTH NEPUCKOIN U C €TI0 O6GopynoBanue st
27 MIOMOIIBIO TPOBECTH HAOIIONCHUS | JeMOHCTpanui
[IpakTHueckoe UCIIOIb30BaHUE OGopynoBanue st
28 BOTHYTBIX 3€pKal JEMOHCTPALMI
3puTeabHbIC WILTIO3UH, OGopynoBanue st
MOPOXKIAEMBbIE MPETOMIICHUEM JIEMOHCTpAIIHA
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTHUKHU
Hcnonp30BaHre 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKAa B HAIIICH KU3HH . KomnerorepHoe
33 Panuo u TeneBuaeHune obopynoBanue
AJbTepHAaTUBHBIE HCTOUHUKH
34 SHEpruu. Buapl anexrpocTaHuit
Hayka ceronns. Hayka u
35 0€30MacHOCTh JIOJIEH.
KasiengapHo-remaTudeckoe mjiiaHupoBanue 9 kiace
Ne | [ata Tema ypoka Hcnoan3oBanue IIpUMeYaHue
1/ | IpOBEACHUS o0opynoBanust
Inan | Pakr HeHTpa
eCTeCTBEHHOHAYYH
oM "
TEeXHOJIOTHYeCKOM
HaNpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. Llenn u 3agaun | KomnbrorepHoe
1 Kypca. TexHuka 6€301macHOCTH. 000pyI0BaHuE
2. Kunemartuka (7 4)
Crioco0b1 onrcanus Ob6opynoBanue IS
2 MEXAHUYECKOTO IBUKECHU JIEMOHCTpAIUI
[IpsamonuHeliHOEe paBHOMEPHOE O6GopynoBanue st
JBUKEHUE M0 TUIOCKOCTU? CMOTps | IEMOHCTpALIHit
3 13 KaKOW TOYKH HAOJIIOIaTh
OTHOCHUTENBHOCTD ABH)KEHUS. Ob6opynoBanue IS
4 CrosxeHue IBUKCHUI. JIEMOHCTpAIUH
Jlabopamopuvie pabomul: O6opynoBanue JIst
«M3ydeHne NBMKEHHsI CBOOOTHO 71a00paTOPHBIX
najaroiiero tenay, «Mzyuenue pabot u
JBUKEHUSI TeJIa 110 OKPY>KHOCTH» | YUEHUYECKHX
5 ONBITOB




Kak u xyna nonerena BuliHeBas OGopynoBanue st
kocTouka? Pacder TpaekTOpumn JEMOHCTPALIUI
JBUKEHMSI TEJT U IIePCOHaXeH

6 pacckazoB P.Pacns o Mronxay3eHe
Hctopuueckas peKOHCTPYKIUS OGopynoBanue st
OnbITOB [ ayuies 1o ONpenesIeHuo | JEMOHCTPALUN

7 YCKOpPEHHUS g.
Omnpenenenne CKOpOCTH ObopynoBanue IS
PaBHOMEPHOTO JIBHYKEHUS IIPU JEMOHCTpAaLHii
WCIIOIb30BaHUU TPEHAKEPA

8 «OeroBasi JOPOKKay.

3. Imnamuxa (84)
Cuna Bonu, cuna yoexxaenust uin | ObopynoBanue Juis

9 cuia - pu3udecKkas BeInunHa? JIEMOHCTpAIUI
Jlabopamopnas paboma: O6opynoBanue JIst

10 «M3mepenune Maccel Teyay 71a00paTOPHBIX
JIBM>KEHHME Telia IO IeHCTBHEM pabdot 1
HECKOJIBKUX CHJI YICHHICCKIX

11 ONBITOB
JIBUM)KEHUE CUCTEMBI CBSI3aHHBIX O6opynoBanue Juis

12 TEN JIEMOHCTpAIUH
Jlabopamopnvie O6opynoBanue JIst
pabomul: «3yuenue TpeHus | 1a00paTOPHBIX
CKOJIbYKEHUS» pabot U

YUEHUYECKUX

13 OIMBITOB
JnHamuka paBHOMepHOTro | O60opynoBaHue It

14 JBH)KEHUS 110 OKPY>KHOCTH JIEMOHCTPALUI
Ucropus pasButus | O6opynoBanue s
MpEeICTaBICHUI JIEMOHCTpALUI
0 Bcenennoi. Conneunas

15 CUCTEMA.
OTKpBITHSI HA KOHUUKE TIEpA. ObopynoBanue IS
[TepBbie HMCKYCCTBEHHBIE | JEMOHCTpALIHI
CIyTHUKHU

16 3eMIIH.

4. UmnyJabc. 3aK0H coXpaHeHUusi UMIyJibca (349)

17 Kak BbI sIXTy Ha30BeTE... KomneroTepnoe

18 PeaktrBHOE NBH>XKEHUE B IPUPOE. obopynoBanue
Paccnenoanue ATII c momomisio | Komnbroreprnoe

19 3aKOHA COXPAHECHUS UMITYJIbCA obopynoBaHue

5. CtaTuka

(29)

Jlabopamopnuas paboma:

OGopynoBaHue aJis

«OmnpeneneHue NEHTPOB MacC 1ab60paTOPHBIX
Pa3IUYHBIX TeJ (TPH Croco0a)» pabot u
YUYEHUUYECKUX
20 ONBITOB
[Ipumenenue npocteix | KommnbrorepHoe
MEXaHH3MOB B CTPOUTENBCTBE: OT | 00OpYAOBaHUE
21 3eMJISTHKH 10




| HeGockpeba

6. Mexannveckue KoJjie0aHus1 U BOJHBI (34)

22 Bunpl MasTHUKOB M X Kojiebanuit | OOopynoBanue s

23 YTo MepeHOCHT BOJTHA? ACMOHCTpALH
KonebGarenbHble  cuUCTEMBl B

24 IIPUPOJIE U TEXHUKE

7. DJIeKTPOMATHUTHBIE KOJIeOAHHUS U BOJHBI (24)
DKcnepuMeHTalbHask TPOBEPKA Komneroreproe

25 cBOMCTB OM BOJIH. 000pyI0BaHuE
Uccnenosanue Komneroreproe
3JEKTPOMArHUTHOT'O obopymoBaHnue

26 m3nydenns CBU-neun

8. OnTuka (4u)
Nsrorosnenue moaenu Kommnsrorepnoe

27 KaJIEWUJOCKOMA. obopynoBaHue
DKcrepuMeHTalIbHAs TPOBEPKA ObopynoBanue IS

28 3aKOHA OTPAYKEHMS CBETA. JIEMOHCTpAIUH
Jlabopamopnas paboma: O6opynoBanue JIs
«3mepeHne nokazarens 1a060paTOPHBIX
MIPEJIOMJIICHUS BOJIbI» pabot u

YUEHUYECKUX

29 OMBITOB
Kaxk otnuuarorcs mokasaTeiu O6opynoBanue Jyis

30 MPETOMJIEHHUS [IBETHOTO CTEKJIA JIEMOHCTpAIUH

9. ®du3uKa aToMa U ATOMHOTO siapa (44)
[Tornomenue u ucnyckanue ceera | KomnbrorepHoe

31 atomamu. ONTHYECKUE CIIEKTPBHI. obopymoBaHnue
N3mepenne  KIIJ[  comueuHoi KommpiorepHoe

32 Gatapen obopymoBanue
BrnusiHue pagunoakTHBHBIX

33 W3JIy4YE€HHUI Ha KUBBIE OPTaHU3MBbI
CriocoOsl 3a1UThI OT

34 PaIUOAKTUBHBIX U3JIy4CHUN




