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«IKCNepUMeHTaApUH M0 PU3uKe»

I. IlnanupyveMbie pe3viabTAThLI OCBOCHUS IPOrPaMMbI «JKCIIePUMEeHTapuii o puzuke» (¢
HCIOJbL30BaHueM o0opyaoBanus «Touka pocta») B 7-9 Kjaccax.

Peanuzanus nporpamMmbl CHOCOOCTBYET TOCTHKEHUIO CIEAYIOMINX Pe3yJbTATOB:
JInuHocTHBIE:
B cepe JMUHOCTHBIX YHUBEPCATBHBIX YI€OHBIX IEHCTBUHN yUaIIUXCSl:

* yueOHO-T103HaBaTEeNbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepuaiy U coco0am perieHus
HOBOM 3a/7a4H;

* OpUEHTAalLlMs Ha TOHUMaHHUe NIPUUYUH ycllexa BO BHEYYEOHOH 1€ATEIbHOCTH, B TOM YHCJIE Ha
caMOaHaJIM3 ¥ CaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIU3 COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3aa4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOM! €ATEIbHOCTH;
Ob6yuarowuiica NOIY4UM B03MOICHOCH O POPMUPOBAHUSL:

* BHYTPEHHEH ITO3UIMH LIKOJbHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOILICHUS K LIKOJIE,
NOHUMaHMsI He0OXOAUMOCTH YUEHUs, BBIPAXKEHHOTO B IPE00JIalaHuu y4eOHO-I03HaBaTEIbHBIX
MOTHUBOB;

* BEIP@XKEHHOM YCTOMYMBOM yueOHO-1103HABATEILHON MOTHBAIIUN YICHUS;

* YCTOMUMBOro yueOHO-I103HABATEIBLHOIO HHTEPECA K HOBBIM OOLIMM CIIOcO0aM peleHus 3a/1ad.
MeTanpeameTrHblie:

B cepe peryasiTHBHBIX YHUBEPCATHHBIX YUCOHBIX EHCTBHMA YUAIIUXCS:

¢ IJIaHUPOBATh CBOU I[ef/’ICTBI/ISI B COOTBETCTBHUHU C ITOCTaBICHHOM 3a;:1aqeﬁ " YCIIOBUSIMHU €€
pcam3anun, B TOM YUCJIE BO BHYTPECHHEM IIJIaHEC,

* YUUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B IITAHUPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHus;
* OCYIIECTBIISITh UTOTOBBINM U MOMIATOBBIN KOHTPOJIb IO PE3YJbTaTY;

* OLICHUBATh MPABUIILHOCTD BHINIOJHEHUS IEHCTBUS HA YPOBHE aJ€KBaTHOM PETPOCIIEKTUBHOM
OLIEHKH COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUAM AAHHOM 3aJjauu U 3aJJa4HON 001acTH;

* QJICKBATHO BOCIIPHHUMATH MIPEIJIOKEHHS U OLICHKY YUYHUTENIeH, TOBAPHILEH, poaUTeNeH 1
JIPYTUX JIIOAEH;

* pa3nuyarh crnoco0 U pe3yabTaT AeHCTBHSL.

Obyuarowutics noay4um 603MONCHOCHb HAYUUMCAL:



* B COTPY/IHHUYECTBE C YUUTEIIEM CTABUTh HOBBIC yUeOHBIC 3a/1a4H;

* MPOSIBJISITH TO3HABATEIHHYIO HHUIIMATUBY B YI€OHOM COTPYIHHUYECTBE;

* CAaMOCTOSITEJILHO a/IEKBATHO OLICHUBATH MPABUILHOCTD BBITIOJIHEHUSI IEUCTBHS U1 BHOCUTH
HE0OX0MMbIe KOPPEKTHUBHI B HCIIOTHEHHE KaK 110 X0y €ro peain3aluy, Tak U B KOHIIE
JIEUCTBUA.

B cepe mo3naBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUN yUalTUXCS:

* OCYIIECTBIISATH MOUCK HEOOXOAUMON NH(GOPMAaLIMK AJIs BBITIOJHEHHS BHEYUEOHBIX 3aJJaHUI C
UCIIOJIb30BaHNEM Y4eOHOH JIUTEPaTyphl H B OTKPHITOM HH(POPMAITMOHHOM MPOCTPAHCTBE,
SHIUKJIONIEINH, CIPAaBOYHUKOB (BKJIIOUAs 3JIEKTPOHHBIE, HU(POBBIE), KOHTPOIUPYEMOM
MPOCTPAHCTBE

HurepHera;

* OCYIIECTBIISITH 3aMUCh ((PUKcaInio) BEIOOPOYHOM HHPOPMALIMH 00 OKPYKAIOIIEM MUPE U O
cebe caMoM, B TOM 4ucIie ¢ momouibio nucrpymentos UKT;

* CTPOUTH COOOIIEHHMSI, IPOEKTHI B YCTHOM U MUCHbMEHHOMN (hopMe;
* IPOBOJIUTH CPABHEHHE U KJIACCH(PHUKAIIMIO MO 3aJaHHBIM KPUTEPUSIM;
* yCTaHABJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSA3U B N3Y4aeMOM KPYTe SIBICHHIA;

* CTPOUTH PacCYXJACHUS B (POpMeE CBS3M MPOCTHIX CYKICHHI 00 00BEKTE, €r0 CTPOCHHH,
CBOMCTBaX U CBS3ax;

Obyuarowuiics noayyum 03MOACHOCb HAYYUMbCA!

* OCYILECTBIIATh PACHIMPEHHBIH MOMCK HH(OPMAIMK C UCIIOJIB30BaHUEM PECYpPCOB OUOINOTEK U
cetu HTepHer;

* 3aMKCHIBATH, PUKCHPOBATH HHPOPMALIUIO 00 OKPY>KAIOLINX SBICHUSAX C IOMOIIBIO
nnctpymentoB UKT;

* OCO3HAHHO U MPOU3BOJIBLHO CTPOUTH COOOUIEHHS B YCTHON U MUCbMEHHOM (opMe;

* OCYIIECTBIIATH BBIOOp Hanbosee F3pPEeKTUBHBIX CIOCOOOB pEIIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTUYECKOE PACCYKIICHUE, BKIIIOYAIOIIEE YCTAHOBIEHUE MPUYHMHHO-CJICICTBEHHBIX
CBsI3€H;

* MOT'YT BBIMTH Ha TEOPETUUYECKUI YPOBEHD PEIICHUS 3a/1a4: PELICHHUE 10 OIPEIEICHHOMY
IUIaHy, BJIaJICHUE OCHOBHBIMH ITPHEMaMH PEIIEHUS, OCO3HAHUS JIeATEIbHOCTH 110 PEIIEHUI0

3aga4u.

B chepe koOMMyHUKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUN YUAIIUXCS:



* AZICKBATHO HUCIIOJIB30BAaThH KOMMyHI/IKaTI/IBHBIe, Hpexq{e BCETO - pequHe, Cpel[CTBa JUUIA
PEIICHUS Pa3TMYHBIX KOMMYHHUKATUBHBIX 33]1a4, CTPOMTH MOHOJIOTUYECKOE COOOITIEHUE, BIAIETh
JMAIOTHYEcKO (HOpMOii KOMMYHHUKAIMH, UCTIONb3YS, B TOM YHCIIE CPEJICTBA U HHCTPYMEHTHI
UKT u qucTaHMOHHOI0 OOIIEHNS;

* JIOMYCKaTh BO3MOXKHOCTh CYIIIECTBOBAHUS y JIIOJICH Pa3IMYHBIX TOUYEK 3PEHUS, B TOM YHCIIE HE
COBMA/IAIOIIUX C €r0 COOCTBEHHOM, U OPUECHTHPOBATHCS HA MO3UIMIO MTAPTHEPA B OOIICHUU U
B3aMOJCHCTBUM;

* YUUTBIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALUY PA3IMUHBIX TO3UIMH B
COTpPYJIHUYECTBE;

* hopMynHpOBaTH COOCTBEHHOE MHEHHWE U TTO3UIINIO;

® I0roBapuBaTbCAa U MPUXOAUTH K O6I.H€My PELIICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHUCJIC
B CUTYyalluH CTOJIKHOBCHUA UHTCPECOB;

Obyuarowuiics noayyum 03MOACHOCb HAYYUMbCA!

* YYUTHIBATh U KOOPJUHUPOBATH B COTPYAHUYECTBE OTIUIHBIC OT COOCTBEHHON MO3UIIMH JIPYTUX
JIIOJIEH;

® YUUTBIBATH PA3HBIC MHCHUA U UHTCPCCHI U 000CHOBBIBATh CO6CTB€HHYIO IIO3HIIHIO,
* IOHUMAaTh OTHOCUTEIHHOCTh MHEHUI U moAXO0J0B K PCIICHHUIO HpOGJIGMbI;

* APryMEHTHPOBATH CBOKO MO3ULIMIO U KOOPAMHUPOBATH €€ C MO3ULHUSIMU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOU JeSTEIbHOCTH;

¢ 3a1aBaTh BOIIPOCHI, HCOGXOZ[I/IMBIG AJId OpraHu3anuu COGCTBCHHOP'I ACATCIbHOCTH U
COTPYZHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aUMOTIOMOIIIb.

IIpenmeTrHble:

- OPUEHTHUPOBATHCS B ABJICHUSAX U 00BEKTAaX OKPYKAIOIIEro MUPA, 3HATh TPAHUIIBI X
MPUMEHUMOCTH;

- IOHUMATh ONpeeNneHus (PU3NYECKUX BEJIMYUH U IIOMHHUTD OIIpeeNsone GopMysl;

- IOHUMATh KaKUM (PU3MUECKUM MPUHIMIIAM U 3aKOHAM MOJYMHSIOTCS T€ WM UHbIE OOBEKTHI U
SIBJICHUS IIPUPOIBL;

- 3HAHWE MOJIEII TIOUCKA PEIICHUN I 3a/1a4 10 (PU3UKE;
- 3HaTh TEOPETUUYECKUE OCHOBBI MAaTEMATUKH.
- IPUMEYaTh MOJIEJH SIBJICHUN U 0O0BEKTOB OKPYKAIOILIETO MHUPA;

- aHAJIM3UPOBATH YCIIOBUEC 3a/1a4u,



- nepeopMyIupoBaTh U MOJEIMPOBATH, 3AMEHATh UCXOHYIO 33/1a4y APYTOM;
- COCTaBJIATH IUIAH PEIICHUS;
- BBIJIBUTaTh U NIPOBEPSATH IIPEAIaracMble JUIsl pELIECHUs TUIIOTE3bI;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMHU OIICpalsiMU, COCTABIIAIOIIUMU IMOUCK PCIHICHUA 3aJa4H.

II. Coxep:xanue nporpaMMbl BHEYPOYHOM 1eATEJIHLHOCTH

7 kiaacce
BBenenue. Brognoe 3anstue. [enu u 3amaun kypca. TexHuka 6€30macHOCTH.
Poab 3xkcniepuMeHTa B )KM3HH YeJI0BEKA.

Teopus.: I3yunuTb OCHOBBI TEOPUHU MOTpeTHOCTEN. [lorpemHOCTH TPSMBIX U KOCBEHHBIX
U3MEPEHHM, MAKCUMAJIbHAS [TOIPEIIHOCTh KOCBEHHBIX U3MEPEHUN, yUET IIOTPELIHOCTEN
W3MEPEHHH MpHU TocTpoeHuu rpadukos. [IpeacTaBieHune pe3yapTaToB U3MEPEHHH B hopMe
TaOJIHI U TPAPUKOB.

Hpakmuka: OCHOBBI TCOpHUU HOFpGIJ.IHOCTCfI MNPUMCHATH IIPU BBIITOJIHCHUHN SKCIICPUMCHTAJIbHBIX
3a/1a4, MPaKTUIECKUX paboT. (¢ HcnmoJib30BanueM odopynoBanusi «Touka pocray)

Xapakmepucmum OCHOBHbBIX 8UO008 0EAMENbHOCHIU:

[IpuBoauTH pUMeEpPHI 00BEKTOB N3yUeHHs (pu3HKH (pu3nUecKue SBIeHUs, pU3nIecKoe Temno,
BEIECTBO, pusnueckoe mosje). HadmoaaTe u aHanmu3upoBaTh GU3UIECKUE SIBICHUS
(puxcupoBaTh U3MEHEHUSI CBOMCTB 0OBEKTOB, CPABHUBATH X M 0000111aTh). [To3HAKOMUTHCS €
9KCTIIEPUMEHTAIBHBIM METOJIOM HCCIIEOBaHUS MPHPobl. COOpKa MpuOOPOB U KOHCTPYKIUIA.
Hcnonp3oBanue U3MepUTENbHBIX TPUOOPOB. BrinonHeHne 1a00paTOpHbIX U MPAKTUYECKUX
pabot. JlnarHocTKa M yCTpaHEHUE HEUCTTPABHOCTEH

npuOopoB. BricTpanBaHue rumoTe3 Ha OCHOBAaHUH UMEIOIINXCS TaHHBIX.

Mexanuka.

Teopus.: PaBHOMEpHOE M HEpaBHOMEPHOE JBIXKeHUE. | padudyeckoe npeacTaBieHue TBUKECHUS.
Pemenne rpadmaeckux 3a1ad, pacyer MyTH U CPeJHEH CKOPOCTH HEPABHOMEPHOTO IBUYKEHHSL.
[onsarue nnepuuu u uueptHoctu. LlenTpodexnas cuna. [IpuMmenenne qaHHBIX U3NIECKUX
HOHSATHHN B KU3HEJEATEILHOCTH YenoBeka. Cuiia ynmpyrocTy, cuia TpeHusl.

IIpaxmuxka: ViccnenoBanne 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIONICH B TIPYXKHUHE, OT
cTeneHu nedopmanuu npyxuHsl. Onpenenenue kodppuirenta TpeHus Ha Tpudomerpe. (¢
HCMOJIb30BaHNeM odopynoBaHus «Touka pocTay)

I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTH CHUJIbI TPE€HHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUS.

XapaKmepucmuKa OCHOBHBIX U086 OesIMEeNbHOCHIU:



Amnanus tabnui, rpagukos, cxeM. [lorck o0bsicHeHns HabIOAaeMbIM COOBITUSIM. OmpeaeneHue
CBOMCTB MPUOOPOB 10 YepTEKaM U MOJENIAM. AHAIN3 BO3HUKAIOLIUX MTPOOIEMHBIX CUTYallUuH.
N3obpaxkaTh cucteMy KOOpIUHAT, BBIOMPATh TEJIO OTCUETA U CBS3BIBATH €T0 C CUCTEMON
KoopauHat. Mcrnonbs30BaTh CUCTEMY KOOPAMHAT JUISl U3YUYE€HUS IPSIMOJIUHENHOTO JIBUKEHUS
tesa. Coopka mpuOOPOB M KOHCTPYKIHi. Vcronp30BaHne H3MepUTEIbHBIX TPUOOPOB.
BrimotHeHME J1a00paTOPHBIX U TPAKTUYECKUX PAOOT (C MCMOJIL30BAHUEM 000PY/A10BAHUS
«Touxka pocrtay). /lnarHocTuka 1 ycTpaHeHHE HEUCIIPaBHOCTEH MpuOOpoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHUM UMEIOIUXCS AJaHHBIX. KOHCTpynpoBaHue U MOJIETMPOBaHUE.
BrimonHenue 3a1anuii Mo yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOIUKHU IKCIIEPUMEHTAIBLHON paboThl. PaboTa B MambIx
rpymnmnax. AHaJIM3UPYIOT, BEHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pellleHue, IeHCTBUS.
IIpencrapienue pe3yabTaToB NapHOM, TPYNIIOBOM JEATEIILHOCTH. Y YaCTHE B IHAJIOTE B
COOTBETCTBUHU C NIPaBUIIAMH PEUYEBOT0 TIOBEICHUS.

I' uapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackais, TuIpoCcTaTHYECKOE TaBIICHHE, COOOIIAIOIIHECS
COCY/IbI, TUJPABIHMYECKUE MAITHHEI.

Ipaxmuxa: 3a0ay4u: BRITAIKUBAIOIIAS CUJIA B PA3TUYHBIX CUCTEMAaX; MPUOOPHI B 3a1a4ax
(cooOmmarommecs: COCybl, THAPABIMUECKUE MAIIMHBI, PhIYaru, OJIOKH). DKCIIepUMEHTaIbHbIE
3aJaHHs:

l)usmepenue cuiibl Apxumena, 2)u3MepeHne MOMEHTA CUITb, ACHCTBYIOIIETO Ha phIvar,
3)uzmepeHue

paboThI CUIIBI YIPYTOCTH MPHU MOABEME IPy3a C MOMOIIBIO MOJIBUKHOTO UIIM HEMOIBUKHOTO
610Ka.(c ucnoJib30BaHueM odopynoBanus «Touka pocTay)

Xapakmepucmum OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

Amnanu3z tabmut, rpadukoB, cxeM. [Touck oObsicHeHUs HaOMI0aeMBIM COOBITHSIM. COOpKa
nprOOpOB U KOHCTPYKIHHA. Mcronb30Banue U3MepUTEIbHBIX TPUOOPOB. BrimonHeHune
1a00paTOPHBIX M MPAKTHYECKUX padoT. /[narHocTuka U ycTpaHeHHe HEUCIIPAaBHOCTEH TPHUOOPOB.
BricTpauBanue runores Ha OCHOBaHUHM UMEIOIIUXCS AJaHHBIX. KoHCcTpyHnpoBanue u
MojenupoBanue. PaboTa B MalbIX rpymmax. AHaIU3HPYIOT, BEIOMPAIOT B 00OCHOBBIBAIOT CBOE
pemenue, aevicrsus. lIpencrasienue pe3ynbTaToB IapHOU, IPYIIIOBOM AEATEIBHOCTH.
[ToaroToBka cooOIIEeHN 1 JOKIAI0B. YYacTHE B JUAIOTE€ B COOTBETCTBHH C MPABHIIAMU
pEe4eBOro NOBEICHNUS.

Craruka.

Teopus. bnok. Peruar. PaBHOBecHe TBEpABIX TeM. Y CJI0BUS paBHOBECHS. MOMEHT CHJIBI.
IIpaBuiio momenToOB. LlenTp Tsxkectu. MccnenoBanye pa3IMuHbIX MEXaHUUYECKUX CUCTEM.
KomOuHnpoBaHHbIe 3a]1a41, UCTIOIb3Ysl YCIOBUS PAaBHOBECHS.

Ilpakmuka: VI3rotoBieHne paboTarOIIeH CUCTEMBI OJIOKOB.

XapaKmepucmuKa OCHOBHBIX BUO08 OesIMEeNbHOCU:

Amnanu3 tabnui, rpagukos, cxeM. [lorck o0bsicHeHHs HabMOAaeMbIM COOBITUSIM. OmpeaeneHue
CBOMCTB pUOOPOB IO YepTeKaM U MOAEISIM. AHAJIN3 BO3HUKAIOMINX MPOOIEMHBIX CHTYAIHH.



Habmronate aeiicTBre MpoCThIX MeXaHU3MOB. [103HAKOMUTBCS ¢ PU3UIECKON MOJIETBIO
«abCoIOTHO TBEPOE TeNno». PemaTh 3a1aun Ha MpUMEHEHHe ycIoBUA(IIpaBUia) paBHOBECUS
poryara. [IpuMeHsATh ycioBue (IpaBUiIO) paBHOBECHUS phlyara Jijisi OObsSCHEHHS JeHCTBUS
pa3INYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHHUKE U B ObITY. COOpKa mpubOpoB 1
KOHCTpYKUUH. Mcronb30BaHne U3MEPUTENBHBIX TPHOOPOB. Bhimonnenue 1abopaTopHbIX U
IPaKTUYECKUX padoT. JluarHocTuka u

yCTpaHEHHUE HeucnpaBHOCTel MpruOopoB. BeicTparBaHue TUIIOTE3 HA OCHOBAHUH UMEIOIIHXCS
naHHbIX. KoHCTpynpoBanue u MmojenupoBaHue. BoimonHnenue 3agannii o
YCOBEPIIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BApUAHTOB ONBITOB. Pa3paboTka u
MPOBEPKa METOUKH IKCIIEPUMEHTATBLHOU PabOTHI.

Pabora B ManbIxX rpymnmnax. AHaTU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIlICHHE,
nevictBus. [Ipencrasienue pe3yibTaToOB MApHOM, TPYIINOBOM aesTenbHocTd. [loaroroBka
cooOuieHnit 1 1oky1aa0B. OCyIIECTBISIOT CAMOOLIEHKY, B3aUMOOIICHKY JAEATEIbHOCTH. YUacTue
B JIAJIOTe B COOTBETCTBUU C MPaBUJIAMH PEUEBOT0 TTOBEICHUS.

8 kiacc

TenjioBble ABJIEHUS.

TermmoBoe pacumpenue tei. [Ipoueccsl MaBlIeHus: U OTBEPICBaHUs, HCIAPEHUS U
KoHeHcanuu. Teronepenaya. BiaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu. 1. Habnronenue TasHus apaa B Boje. 2. CKOPOCTH UCTIApEHUS Pa3IMYHBIX
xuakoctei. 3. TemmoBsie ABUTATENH Oy TIYIIETO.

Jlabopamophvie pabomoi (¢ ucnoJib30BaHueM odopyaoBanus «Touka pocta»): 1. VI3smeHeHus
JUITMHBI TeJla IPU HarpeBaHUU U oxJiaxaeHuu. 2. OTnuBka napaduHOBOTO CONIaTHKA. 3.
Habmonenue 3a miaBnenueM Jibaa 4. OT 4ero 3aBUCHT CKOPOCTh HCIIAPEHUS JKUIKOCTH? 5.
Habmroienue TemnonpoBoIHOCTH BOABI U BO3/AyXA.

XapaKmepucmuKa OCHOBHBIX B8UO08 OesIMEeNbHOCU:

CamocTosTenpHO (hOPMYITHPYIOT MMO3HABATEIBHYIO 33/1a4y. YMEIOT C IIOMOIIBI0 BOITPOCOB
0OBIBaTh HeoCTaroNyo nHpopmanuto. Mcrmons30Bane H3MEpUTENHHBIX TTPHOOPOB.
Brimonnenue nabopaTOpHBIX U MPAKTHYECKUX padoT. J[MarHocTUKa U yCTpaHeHHE
HEHCIPaBHOCTEW MpUOOPOB. BricTpanBaHue rumoTe3 Ha OCHOBAHUW UMEIOIINXCS TAHHBIX.
KoHcTpyupoBanue 1 MOJEIUPOBAHHE.

BrimonHenue 3a1anmii M0 yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB
onbITOB. Pa3paboTka 1 mpoBepKa METOIUKHU IKCIIEPUMEHTAIBLHON paboThl. PaboTa B MabIx
rpynnax. AHaAJIU3UPYIOT, BRIOMPAIOT U 00OCHOBBIBAIOT CBOE PEIlICHUE, IeHCTBUS.
[Ipencrapienue pe3yabTaToB NapHOM, TPYNIIOBOM JEATEIILHOCTH. Y YaCTHE B IHAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO

[MOBEIEHHUS.

DJIeKTPUYeCKHUE SABJICHUS.



Muxkpomup. Moaenu atoma, cyuiectsoBaBme 10 Hayana XIX. Mctopust OTKpbITHS U AEUCTBUS
rajgpbBaHUYECKOro 3emenTa. Mctopus coznanust snexkrpodopHoit Mamuabl. OnbIT BonbTa.
DNEKTPUYECKUH TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (c ucnoab3zoBanneM o6opynosanust «Touka pocray)

1. Moznenu aroMoB. 2. ["anbBaHHUYECKHE 3IEMEHTHI. 3. DIeKTpopOpHOI

Mamuael. 4. OneiTel Bonsta u ["'anpBany.

Jlabopamopusie pabomor.: 1. Co3nanne ralbBaHUUECKUX JIEMEHTOB U3 MOAPYYHBIX CPEJICTB. 2.
DIIEKTPUUECKHI TOK B KUJIKOCTSIX CO3JIaHUS «30JIOTOTO KIIFOUUKA .

XapaKmepucmuKa OCHOBHBIX BUJJOB JCATCIIbHOCTH

VYpaBisoT CBOEH MO3HABATEIBHON M YIEOHON NeATEeIbHOCTBIO MOCPEICTBOM ITOCTAHOBKH
1ieJIeH, INIAHUPOBAHUsA, KOHTPOJIS, KOPPEKLIUU CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCO0 U PE3YIbTaT CBOMX JEHCTBHM C 0OPA3IIOM - TUCTOM
corpoBokaeHus. OOHapyKHBaIOT OTKJIOHEHUS. OOIyMbIBAIOT IPHUYNHBI OTKJIOHEHHH.
OcCy1ecTBISIFOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VIcrIo/Ib30BaHNE N3MEPUTENBHBIX IPUOOPOB. BrinonHeHne 1abopaTopHBIX U
NPaKTUYEeCKUX paboT. JIMarHocTHKa U yCTpaHEeHHe HeUCTpaBHOCTeH mpuOopoB. BricTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIIMXCS NaHHBIX. KOHCTpyHpoBaHNe U MONEIUPOBAHUE.

3JI€KTpOMaFHI/ITHI>Ie ABJICHUA.

MarauTtHOe 1oJje B BemecTBe. MarHuTHas anomanus. MarautHeie Oypu. PazHoBuaHOCTH
INEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATENCH.

Jlemoncmpayuu (¢ ucnoJib3oBanuem odopynoBanusi «Touka pocray). 1. HarnsnHocts
IIOBC€ACHUA BCIICCTB B MArHUTHOM IIOJIC. 2. HpeBeHTaLII/II/I (6]

MarHUTHOM TI0JIe 3€MJIM U O MarHUTHBIX OypsiX. 3. JleMoHCcTpanust pa3HOBUAHOCTEMN
AJIEKTPOU3MEPHUTENHHBIX TPHUOOPOB. 4. HarmsaiHOCTh pa3HOBUIHOCTEH 2JIEKTPOABUTATEIICH.

Jlabopamopnvie pabomui: 1. VccnenoBanue pa3mudHbIX JIEKTPOU3MEPUTENBHBIX TPHUOOPOB.
Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCHIU!

VYHpaBisioT cBOei Mo3HaBaTEIbHON U yueOHOM JesITeTbHOCTHIO IOCPEACTBOM ITOCTAaHOBKH
LeJel, IUTAHUPOBAHUS, KOHTPOJISL, KOPPEKIIMH CBOUX JEHCTBUM U OLICHKH YCIIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCO0 U Pe3yNbTaT CBOUX JCUCTBUN C 0OPA3IIOM - TUCTOM
cornpoBoxaeHnus. OOHapyKNBatOT OTKJIOHEHUs. OOyMbIBalOT IPUYUHBI OTKJIOHEHUI.
OcCy1IEeCTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.

OnTnyeckue ABJECHHUS.

HcTouHuky cBeTa: TEIIOBbIE, JIIOMUHECIIEHTHBIE, HCKYCCTBEHHBIE. 3roTOBIEHNE KaMepHlI -
00CKypa U ucciieloBaHHE N300pakeHUs C TOMOILBIO0 MOoJIeNi. MHOTOKpaTHOE U300pakeHne



npeaAMeTa B HECKOJIBKUX TUIOCKUX 3epkanax. M3roToBUTh NEPUCKON U C €70 MOMOIIBIO MPOBECTU
HaOmoieHus. [IpakTuueckoe UCIONIb30BaHUE BOTHYTHIX 3€pKall. 3pUTENbHbBIE WIITIO3UH,
MOPO’KIAEMBbIE

MpeaoMiIeHueM cBeta. Mupaku. Pa3zButre BOJIOKOHHOM onTUKH. VIcnonb30BaHNE 3aKOHOB CBETA
B TEXHUKE.

Jlemoncmpayuu(c ucnosib3oBaHueM ooopyaoBanusi «Touka pocray)
1. PaznuuHble HCTOUHUKH cBeTa. 2. M300pakeHue npenaMeTa B HECKOIbKUX

IUIOCKUX 3epkanax. 3. M300paxkeHne B BOTHYTHIX 3epKajiax. 4. Micnoab3oBaHNEe BOJIOKOHHON
ONTHKHU. 5. YCTPOMCTBO (hoTOAINIAPATOB, KHHOMIPOESKTOPOB, KAJIEHIOCKOTIOB.

Jlabopamopuvie pabomol. 1. I3roToBiieHHE KaMephl - 00CKYypa M UCCIIEIOBAHUE U300paKEHUS C
noMoIpio Mojend. 2. [IpakTuieckoe mpuMeHeHHe TUIOCKUX 3epkall. 3. [lpakTrueckoe
UCTIOJIb30BaHUE BOTHYTHIX 3epKail. 4. MI3roToBIeHNE MTepUCKOIa i HAOIIOACHHUS C TOMOIIBIO
MOJICITH.

Xapaxkmepucmuka 0CHOBHbIX U008 0esIMeNbHOCTNU.

VYpaBisoT CBOEH MO3HABATEIBHON M YIEOHON NeATEeIbHOCTBIO MTOCPEICTBOM ITOCTAHOBKH
1eJIeH, INIAHUPOBAHUsA, KOHTPOJISL, KOPPEKLIUU CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBOeHHUA. Beiiensior u ¢opMynupyroT Mo3HaBaTENbHYIO 1eNb. BBIAEIAIOT KOJTMYEeCTBEHHBIE
XapaKTEPUCTHKN 0OBEKTOB, 3aJJaHHbIE CIoBaMH. [[pUHUMAIOT MO3HABATEIbHYIO €T U

COXPAHAIOT €€ ITPU BBIIIOJHCHUU

yaeOHbIX neicTBuil. Oco3HalOT cBoU JeHCcTBUS. IMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIIICHUS B
MaJIBIX TPYIIIax.

Yes10BeK U npupoaa

ABTOMaTuKa B Hamiel ku3Hu. [IpuMepbl NCNOIb30BaHUsI aBTOMAaTUUYECKHUX YCTPOMCTB B HAYKE,
Ha TIPOM3BOJICTBE U B OBITY. CpecTBa cBsi3u. Pajno u reneBuacHne. AnbTepHATHBHBIC
UCTOYHUKHU dHeprun. Bunel anexrpoctanmuii. HeoOXxo1umMocTh S5KOHOMHUH TPUPOJHBIX PECYPCOB
U MCTIOJIb30BaHUS, HOBBIX SKOJIOTHYHBIX M 0€30MacHBIX TexHoNorui. Hayka u 6e3omacHOCTb
JIIOZEH.

Jlemoncmpayuu. 1. hoTOMaTeprasl U CIANIBI 110 TEME.

Jlabopamopnvie pabomoi: 1.I3yueHne NeiCTBUI CPEACTB CBSI3U, PAUO U TEICBUICHUSI.

XapaKmepucmuKa OCHOBHBIX U086 OesIMENbHOCIU:

CamocTosaTenpHO (GOPMYITHPYIOT MMO3HABATEIBHYIO 3a/1a4y. YMEIOT (MU pa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBIO BOIPOCOB JTI00BIBaTh HEIOCTAOIIYIO HH(POPMAIIHIO.

9 kjaacc

Kunematuka



Crioco0b! onMcanust MexaHnueckoro ABkeHus. Cucrema orcyera. [IpsmonuHeiiHoe JBIKEHHE.
[IpsamonnHEeHOE paBHOMEPHOE JIBMKEHHUE 110 INIOCKOCTH. [Iepemenienrie u CKopocTh Npu
PAaBHOMCPHOM HpHMOJ’IHHCﬁHOM JABHUKECHHUU 110 ITJIOCKOCTH. OTHOCHUTENLHOCTD JABUKCHUS.
Cnoxxenne ABWKeHUH. [IpuHIMN HE3aBUCUMOCTH IBUKEHUI. KpHuBOJIMHEITHOE NBUYKEHHE.
JIBm>xeHue tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY. PaBHOMEpHOE JIBMKEHUE 110
OKPYXKHOCTH. YTJ0Bas ckopocTh. [lepnoa u yactora BpameHus. CKopocTb

U YCKOpEHHE MTPU PaBHOMEPHOM JIBH)KEHUU IO OKPYKHOCTH.

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

N3ydenne nuxkeHus] CBOOOIHO MAAIONIETO Tea.

N3ydeHue nBMKEHUS 0 OKPYKHOCTH.

HpuMeprle membsl NPOEKNHbLX U ucwzec)oeameﬂbcxuxpa6om:

Omnpenenenne CKOPOCTH paBHOMEPHOTO JIBHKEHUS ITPH UCIIOJIb30BAHUU TPEeHa)xepa «Oeropas
JIOPOKKa».

HcTtopuueckasi peKOHCTPYKIUS OonbITOB ["amuiies o onpeaesieHuo YCKOPEHHsI CBOOOIHOTO
najIeHus TeJl.

[TpuHIIUTIBI paOOTHI TPUOOPOB I U3MEPEHUS CKOPOCTEH U YCKOPEHHIA.

HpI/IMeHeHI/IC CBOGOI[HOFO nmaacHus Ijid U3MCPCHUA pCaKIIUK YCJIIOBCKA.

Pacuer Tpaekropuun nBmKEHUA EpcOHaXe paccka3zos P.Pacmy.

Xapakmepucmuka 0CHOBHBIX 8UO08 OesimeNbHOCHU., YTeHHE U 00CYKICHNE TeKCTa cTaTei
MHTEPHET-CAalTOB, 00CYXKJEHHE TOKJIAI0B U MPE3EeHTAIMil, COCTaBIIEHNE U pElIeHHE 3a/1aY,
obcyxaenue cnoco0oB perierus (moaroroska k OI'D o puzuke).

JluHamMuKka

NuepumanbHbie cuctemsl oTcuera. Cuna. 3akoHbl HeroToHa. JIBUkKeHME Tena no 1eCTBUEM
HECKOJIBKUX CHUII. I[BI/DKGHI/IG CHUCTEMBI CBA3aHHBIX TECJI. I[I/IHaMI/IKa PAaBHOMCPHOT'O JIBUKCHU A
MaTepUAIbHOMN TOYKH IO OKPY>KHOCTH. Kitacchl cuil. 3aKOH BCEMUPHOTO TATOTEHUS. [[BrkeHune

naHeT. ICKyCCTBEHHBIE CITyTHUKU.

Conneunas cucrema. Mctopus passutus npeacrasineHuii o Beenennoit. CTpoeHue v 3BOIOIMS
Bcenennon.

Jlabopamophvie pabomui(c UcoJIb30BaHNEM 000pynoBanus «Touka poctay):
N3mepenue maccel Tea ¢ UCIOJIb30BaHUEM BEKTOPHOTO Pa3jioKeHUs CHIibl. 3ydenue
KMHEMAaTUKU U JUHAMUKH PaBHOYCKOPEHHOT'O ABM)XEHHUS (Ha mpuMepe ManHbl ATByna). U

3Y4YCHHUC TPCHHUA CKOJILKCHUS.

HpuMeprle membsl NPOEKNHbLX U ucwzec)oeameﬂbcxuxpa6om:



Ucropuueckast pekoHCTpYKIHs onbITOB KyioHa 1 AMOHTOHA 1O ONPEACIICHUIO BETUYHHBI CUJIBI
TPEHUs CKOJIbXKEeHUs. [lepBble HCKYCCTBEHHBIE CIIYTHUKH 3€MIIH.

Kak oTnnyaroTcss MEXaHMYEeCKHE MPOLIECChl Ha 3eMile OT MEXaHMYECKUX MPOIIECCOB B KOCMOCE?
Tena Conneunoii cuctemsl. OTKPBITUS HA KOHYUKE TIEPA.

Xapaxmepucmuxa 0CHO8HBIX 61008 OesimelbHOCMU.: YTEHUE U 00CYXK/ICHHE TeKCTa cTaTei
HUHTEPHET-CATOB, 00CYKICHUE TOKJIAI0B U MPE3CHTALN, COCTABJICHUE U PEIICHHE 3a/1a4,
obcyxaenue cnoco0oB pernerus (moaroroska k OI'D o puzuke).

Nmnyabe. 3aK0H cCOXpaHeHUS UMITYJIbCA

Nmnynbc. M3MeHeHne umiyninbca MaTepralibHON Touku. CucteMa Teil. 3aKOH COXPaHECHUS
HAMITYJIbCA.

HpuMeprle membsl NPOEKNHbLX U ucwzec)oeameﬂbcxuxpa6om:

PeaktuBHoe nuxenue B npupoje. Paccnenosanue JTII ¢ moMonipto 3aKkoHa COXpaHEHUS
HAMITYJIbCA.

Xapakmepucmuka 0CHOBHBIX U008 OesimeNbHOCHU., YTeHHE U 00CYKICHNE TeKCTa CTaTei
MHTEPHET-CAalTOB, 00CYXKJEHHE TOKIAI0B U NMPE3EeHTAI1il, COCTaBIIEHNE U pElIeHHE 3a/1ay,
obcyxaenue cnoco0oB perierus (moaroroska k OI'D o puzuke).

Craruka

PaBHoBecue Tena. MoMEHT cuiibl. Y CITIOBUSI paBHOBECHS TBEPAOTO Tena. [IpocThie MexaHU3MBl.
Jlabopamopuvie pabomol(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):
OrnpezienieHre MEHTPOB MacC Pa3IUIHBIX TN (TPH Coco0a).

HpuMeprle membsl NPOEKNHbLX U ucwzec)oeameﬂbcxuxpa6om:

[IpumMeHeHne MPOCTHIX MEXaHU3MOB B CTPOHUTEIBCTBE: OT 3EMIIIHKH 710 HeOockpeba.
HccnenoBanne KOHCTPYKIIMH BEIOCHUITEA.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCU.: YTEHUE U 00CYKIeHNEe TeKCTa cTaTel
UHTEPHET-CaiTOB, 00CYKICHUE JT0KIAI0B U MPE3eHTAIUN, COCTaBJICHUE U pEeIlIeHHUe 3a/1a4,
obcyxaeHue cnoco0oB pemenus (moarotorka k OI'D mo dusuke).

Mexann4yeckue K0J1e0aHUS U BOJIHbBI

Mexanunueckue konedanus. [Ipeobpa3zoBanue 3HEPruy MpH MEXaHUYECKUX KOJICOaAHHSIX.
MaTteMaTuuecKuii u MPy>KUHHBIA MasTHUKA. CBOOOHBIC, 3aTyXAIOIIUE U BEIHYKICHHBIC
kosiebanus. Pesonanc. Mexannueckue BOJIHbI. JlJTMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamophwvie pabomoi(c UcoJIb30BaHHEM 000pyaoBanus «Touka pocray):

N3yuenune koiaebaHuii HUTSHOTO MasiTHUKA.

HpuMeprle membvl NPOEeKNHbLX U uCCﬂ@dOGGWl@ﬂbCKUXpGéOWl.'



CrpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KosiebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuxa 0CHO8HBIX 81008 OesimelbHOCmU. YTEHUE U 00CYKICHHE TeKCTa cTaTeil
HUHTEPHET-CATOB, 00CYKICHUE TOKJIAI0B U MPE3CHTALN, COCTABJICHUE U PEIICHHE 3a/1a4,
obcyxaenue cnoco0oB pernerus (moaroroska k OI'D o puzuke).

DJIeKTPOMArHUTHBIE KOJI€OAHNS U BOJIHbBI

[Tepemennsrit anekTpuueckuii Tok. KonebarenbHbiii KOHTYp. BeiHYKIeHHbBIE 1 cCBOOOAHBIE DM
kosiebanusi. DM BOJHBI U UX CBOMCTBA.

HpuMeprle membsl NPOEKNHbLX U ucwzec)oeameﬂbcxuxpa6om:

[IpuHnuns! paguocBs3u U TeneBuacHus. Bausaue OM u3nydeHuil Ha )KUBbIE OPTaHU3MBI.
N3rotoBiieHnEe yCTaHOBKY ISl AEMOHCTPALIMK OMBITOB 10 DMU.

OnekrpomarautHoe uznyyenue CBY-neun. Mcropuueckast peKOHCTPYKIKS ONBITOB AMIeEpa.
Xapakmepucmuka 0CHOBHBIX U008 OesimeNbHOCHU., YTeHHE U 00CYKICHNE TeKCTa cTaTei
MHTEPHET-CATOB, 00CYXKJECHHE TOKIAI0B U MPE3eHTAI1il, COCTaBIIEHNE U pElIeHHE 3a/1aY,
obcyxaenue cnoco0oB perierus (moaroroska k OI'D o puzuke).

Ontuka

Ncrounuku cBeta. JleiicTBUS cBeTa. 3aKOH MPSMOJIMHEHNHOTO paclpOCTPaHEHUs CBETA. 3aKOH
otpaxkeHus ceeta. [loctpoenne n300paxkxeHuil B INIOCKOM 3epKaie.

3aKoH IpeJIOMJICHUS CBETA Ha MJIOCKOM rpaHuIle ABYX OJHOPOJIHBIX MPO3PAYHBIX CPE/I.
IIpenomnenue cBeta B npusMe. [{ucnepcus ceera. SIBieHUE MOTHOTO BHYTPEHHETO OTPaKEHUS.
JIunzsl. Tonkue nun3bl. [locTpoeHre n300pakeHuil, Co31aBaeMbIX TOHKMMH JIMH3aMu. ['11a3 u
3penue. ONTHYECKHUE MPUOOPHI.

Jlabopamopuvie pabomui(c ucnoJib30BaHueM 000pyaoBanusi «Touka pocray):
DKCIepuMEeHTaIbHas IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenue nokasaresns NpeoMIICHUS BOJIBI.

N3mepenne GpoKyCcHOTro pacCTOSHUS COOUPAIOIIEH JTMH3BI.

IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus ucciie1oBaHus CBETOBBIX SIBJIICHUM.

Hctopuueckas peKOHCTpYKIUA Teneckona ["anumnest.

H3roroBnenue Kanen0CcKoIa.

Xapakmepucmuka 0CHOBHBIX U008 OesiMeNbHOCHU., YTeHHE U 00CYKICHNE TeKCTa CTaTei

HUHTEPHET-CATOB, 00CYKICHUE TOKJIAI0B U MPE3CHTAIINi, COCTABJICHUE U PEIICHHE 3a/1a4,
obcyxaenue cnoco0oB perierus (moaroroska k OI'D o puzuke).



Du3uKa aTOMa U AaTOMHOI0 A/1pa

Crpoenue atoma. [lornomienue u ucnyckanue csera aromaMu. Onrtuyeckue crekTpbl. ONbIThI
Pezepdopna. [lnanerapuas Mmoaens atroma. CTpoeHHE aTOMHOTO siApa. 3apsIoBOE M MacCOBOE
yucna. SlaepHoie cuiibl. DJHEPrus CBA3U aTOMHBIX siiep. 3aKOH paJIiOaKTUBHOTO pacrajia.
Anbda- u 6eta-pacniansl. [IpaBuna cmemenus. Snepubie peakiuu. Jlenenue u cuHTe3 saep.
Anepnas snepreruka. crounuku sHeprun CosHua v 3Be311. Perucrpanus saepHbIX U3Ty4eHU .
BiusiHue paiioaKTUBHBIX W3TYYEHHUI Ha KUBBIE OPTaHU3MBI. Jlo3uMeTpus. DKOJIOTrMYECKHe
POOJIEMEI SIIEPHON YHEPTETHKH.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Uctopus uzydyenus aroma.

N3mepenne KII1/] comneunoit 6arapen.

HeBunnmble n3i1y4eHus B CHEKTPE HAIPETHIX TEll.

Xapakmepucmuka 0CHOBHBIX U008 OesimeNbHOCHU., YTeHHE U 00CYKICHNE TeKCTa CTaTei
MHTEPHET-CAalTOB, 00CYXKJECHHE TOKIAI0B U MPE3eHTAIMil, COCTaBIIEHNE U pElIeHHE 3a/1aY,
obcyxaenue cnoco0oB pernerus (moaroroska k OI'D o puzuke).

@opMbl Oprauu3anuu 00pa3oBaTeJbHOI0 Mpouecca:

- TpyMIOBasi;

- UHAMBUYyaJbHasd;

- ¢ppoHTaNBEHAS.

Benymme TexHosiornu:

Hcnonb3yroTes 2IeMEHTHI CIEAYIONINX TEXHOJIOTHI: MPOEeKTHAs, MPOOIEMHOT0 00ydeHusI,
MH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIIEHUS, MPOOJIEMHOI0 JUaIora,
UTPOBAs.

OcHoBHbBIE MeTOJbI PA00THI HA YPOKeE:

BeﬂyH_II/IMI/I MCTOJdaMH 06yqu1/1;1 SABJIAKOTCA: ‘IaCTHqHO-HOI/ICKOBOﬁ, METOA MaTEMaTHUYCCKOT'O
MOACIINPOBAHUA, AKCMOMATHYECKUM MCETO.

DopMbI KOHTPOJIA:

Tak kak 3TOoT KYPpC ABJIACTCA JOMMOJHUTCIBHBIM, TO OTMETKA B Oaax He CTaBUTCA.
VYyamuiics y4uTcs OLleHUBATh ce0sl U APYTHX CaM, 4TO MO3BOJISIET Pa3BUBATh YMEHHUS
caMOaHaJIn3a 1 CoCOOCTBYET PAa3BUTUIO CAMOCTOSTENIbHOCTH, KaK CBOMCTBY JIMYHOCTH

ydalerocs. BelsiBeHne NPOMEKYTOUHBIX U KOHEUHBIX PE3YyJIbTaTOB yYaLIUXCS IIPOUCXOIUT
yepe3 MPAaKTUYECKYHO 1eATeIbHOCTh; 3a4e€THbIE PaOOTHI:



¢ TCMAaTH4YCCKas Ho;[60p1<a 3aia4 pa3JIMIHOTO YPOBHA CJIOKHOCTHU C MMPEACTABICHUEM PA3HBIX

MCTOJOB PEIICHHUA B BUJIC TEKCTOBOI'O JOKYMEHTA, IPE3CHTAIIMMA, (l)JII)IH-aHI(IMa].lI/II/I,

BH/I€OPOJIMKA WK Web - cTpaHuubl (caiita)

* BBICTaBKa [IPOEKTOB, IIPE3CHTALIN;

* IEMOHCTpAIUsl FIKCIIEPUMEHTA, KaUeCTBEHHOM 3a/1aui ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BUJIE
MPUJIOKEHUs, B TOM YHCIIe, TPe3eHTalMel) OMMCaHueM Ipoliecca Ha 3aHITHH, (hecTuBasie
OKCIIEPUMEHTOB; (PU3MUECKUE ONTUMITHA/IBI.

I. KajnengapHo-TeMaTn4eckoe NJIAaHUPOBaHue 7 KJIace

Ne | Hara Tema ypoka Hcnoan3oBanue MpuMeYaHue
MIPOBE/ICHMUS
n/m o0opynoBaHus
Ilnan | Pakr pya
HeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOrHYeCKOM
HANpaBJIeHHOCTEHl
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. Llenu u 3anaun | KommnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. obopyoBaHue
2. Pojib HJKCIIEpMMEHTA B KM3HH YesioBeka (34)
Cucrema eIMHHUIIL, IOHATHE O Kommnsrorepnoe
obopynoBaHue
2 MPSIMBIX 1 KOCBEHHBIX N3MEPEHHSIX
DU3NYECKUN HKCTIEPUMEHT. OGopynoBaHue aJis
JEMOHCTpALUI
Bunpl puzundeckoro
AKCIEPUMEHTA.
[TorpemHocTs n3Mepenust. Bubl
MOrPENIHOCTEN n3mMepenus. Pacuér
3 MOTPENTHOCTH U3MEPEHUS.
Jlaboparopnast pabota O6opynoBaHue JIst
«3mepenne oObemMa TBEp0To n1abopaTopHBIX paboT
U YYEHHUYECKHX
tena». [IpaBuna odpopmieHus OTIBITOB
4 J1ab0paTOpHON PabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue s
5 JIBUYKCHHSI. 1ab0paTopHBIX paboT




I'paduueckoe npeacraBieHne

" YUCHUYCCKUX
OTBITOB (Ha Oa3e

6 TIBYKEHHUSL. KOMIUTIEKTOB JIJIsI
oro)
Pemenue rpadguyeckux 3amad,
pacuer MyTu U CpeaHeil ckopocTu
7 HEPAaBHOMEPHOI'O IBUKCHMUS.
[ToHsiTHE UHEPIIMHU U UHEPTHOCTH.
8 [lenTpoOexHas cuna..
9 Cuna ynpyrocTtu, cuiia TpeHus Ob6opynoBanue st
JlaGopaTopHnas pabora
PATOpHAA P 71a00paTOpHBIX paboOT
U YYEHHUYECKHUX
«HccnenoBanue 3aBUCUMOCTH
OTbITOB (Ha 6aze
. KOMIUIEKTOB JISI
CHWJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B
oro)
MpYXHUHE, OT CTENIEHU
nedopMmauu
10 MPY>KUHBDY.
Jlaboparopnast pabota
«Ornpenenenue kodpdurrenrta
11 TpPEHHUs1 Ha TPHOOMETpPE».
JlaGoparopHnas pabota OGopynoBaHue AJis
«HccrnenoBanue 3aBUCUMOCTH 71a00paTOpHBIX paboOT
U YYEHHUYECKHX
CHWJIBI TPEHUS OT CHUJIBI OTIBITOB
12 HOPMAJIBHOTO JTaBJICHHUSI.
4. 'mapocraruka (124)
13 [InotHoCTh. 3anaya naps ['epona OGopynoBaHue AJis
= €MOHCTpPALUI
Pemenwne 3a1a4 moBbIIEHHOM A pall
CJIO’)KHOCTH Ha pacyeT INIOTHOCTH
14 BEIIECTBA.

15

Pemmenue 3a1a4y moBLIIIIEHHON

CJIIOKHOCTH

O6opynoBaHue st
JIEMOHCTpAIUi




JlaBneHue *KUAKOCTH U ra3a. 3akoH

16 ITackains
17 Coobmarommecst CoCybl.
Jlaboparopnas pabota O6opynoBanue s
18 «M3rotoBnenue monenu GoHTaHa» | 1aOOPaTOPHBIX paboT
A YYEHUYECKUX
JlaGoparopHnas pabota i
ombITOB (Ha 6aze
KoMIIekToB 111 OI'D
19 «M3roroBnenue Mmoaenu (poHTaHay
3akoH [lackans. JlaBineHnue B
JKMJKOCTSX U rasax.
['uapaBnuyueckre MamvHbL.
20 Coobmarommecs: CoCybl.
BrrTankuBaroiias cuia. 3aKoH O6opynoBanue s
JIEMOHCTpAIi
21 Apxumena.
JlabopartopHnast pabota OGopynoBaHue AJis
«BbIsicCHEHUE YCIIOBUS TJTABAHUS 1a00paTOPHBIX padoT
U YYCHUYECKHIX
22 TEI». ONBITOB
biiok 3ana4 Ha 3axoH Ilackais, Ob6opynoBanue st
JIEMOHCTpAIUui
23 3aKOH ApXxumena.
brok 3amad Ha 3akoH Ilackans,
24 3aKOH Apxumezna.
5. Cratuka (104)
25 | bnok. Peruar. OGopynoBaHue AJis
€MOHCTpaITuH
PaBHoBecue TBepabIX TEN. MOMEHT A pall
26 cuibl.IIpaBruI0 MOMEHTOB.
enTp Tsxectu. UccnenoBanue OGopynoBaHue AJis
27 Pa3IMYHBIX MEXAHUYECKUX CUCTEM | JIEMOHCTpalui
KomOunmnpoBaHHbIe 3a/1a4H,
28 HCTOJIb3Ysl YCIIOBUSI PABHOBECHS.
KoMOuHMpOBaHHBIE 3a1a49H,
29 KCTOJIb3Ys YCIOBUSI PABHOBECHS




JlaGoparopHnast pabota
«U3roToBnenue padoraromieit

cucteMbl 6110k0B». OdopmieHne

OOGopynoBaHue AJis

n1abopaTopHBIX padboT
U YIYCHUYECKHUX
ombITOB (Ha 6aze
KoMIIekToB 111 OI'D

30 paboTHI.
Pabota Hag mpoexkToM «biaokm».
JlaboparopHnas pabota
«U3roToBnenue padoraromieit
31 CUCTEMBI OJIOKOBY.
JlaboparopHnas pabora OGopynoBaHue aJis
«M3roroBnenre padboTarolen 1a00paTOPHBIX padoT
U YYCHUYECKHIX
32 CUCTEMBI OJIOKOBY. ONBITOB
33 Odopmrnenne pabOTHI. KommerotepHoe
o0opynoBaHue
34 3anuTa MpoeKTOB. py.
KanengapHo-rematudeckoe mjiaHupoBanue 8 kiace
Ne | Hara Tema ypoxka Hcnosab3oBaHue pUMeYaHue
POBEJICHUS
/I o0opynoBanust
Ilnan | ®@akr pyaA
LHeHTpa
€CTeCTBEeHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBeaenue (14)
BBoanoe 3ansatue. lemn u Komneroreproe
3amaun Kypca. TexHuka obopynoBaHue
1 0€301MacHOCTH.
2. TensioBble siBjaeHus (12 4)
PazHooOpasue TeraoBbIx Kommnbrotepaoe
siBieHuid. TemnoBoe obopynoBaHue
2 pacuIMpeHue Tell.
Jlaboparopnast pabota O6opynoBanue st
«VI3MeHeHusI ITUHBI Tella IPU 71a00paTOPHBIX pabOT
U YYSHUYECKHUX
3 HarpeBaHUU U OXJIAKICHUN. OTIBITOB

Tennonepenaua Habmonenue

O6opynoBanwue st




TEIIOIPOBOAHOCTH BOJbI U

BO3/yXa.

JIEMOHCTpALI

Jlaboparopnas pabota
«M3MepeHue ynenbHou

TEMI0EMKOCTHU Ppa3InYHBIX

O6opynoBanwue st

nabopaTOpHBIX paboT
U yYEHHUYECKHUX
ombITOB (Ha Oaze
KoMILIeEKTOB i1t OI'D

5 BEIIECTBY.
[InaBieHue u oTBEpACBaHUE.
Jlaboparopnas pabota
«OTnuBKa
6 napauHOBOTO COJJIATHKA
Jlaboparopnast pabota O6opynoBanue st
«Habmronenue 3a miaBlieHHEM J1a00paTOPHBIX pabOT
Y YUEHHUYECKHUX
7 JIBOa» OINBITOB
Pemrenue onumnuaaHbIx 3a1a4 O6opynoBanwue st
JIEMOHCTpALII
Ha ypaBHEHHUE TEIIOBOTO
8 OanaHca
Pemnrenune onuMnuaaHbeIX 3amad O6opynoBanue s
JEMOHCTPALI
9 Ha pacu€T TEIJIOBBIX MPOIIECCOB
Jlaboparopus
10 KpHUcTauorpaduu.
Hcnapenue u KoHaeHCAIUS. O6opynoBanwue st
11 JIEMOHCTPALINI
CocraB atMocdepsl, Ob6opynoBanue aJs
JIEMOHCTpALI
HaOIII0IeHUE TIepexo/ia
HEHACBIIICHHBIX MapOB B
12 HaCBIICHHEIE.
BnaxxnocTs Bo3yxa Ha pasHbix | OOopynoBanue st
13 KOHTHUHEHTAaX JIEMOHCTPALIMI
3. DuekTpuyecKkue sipjaeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue aJs
JEMOHCTPALI
CYILIECTBOBABIIIME /10 HavaJia
14 XIX
Uctopus otkpeiTust u aericteusi | KomnberotepHoe
obopynoBaHue
15 rajbBAHUYECKOTO JIEMEHTA




Ucropus co3znanus

31eKTPOPOpHOI

16 MAaIITUHEI
OmnbiTel BonbTa. KommnbrorepHoe
DNEeKTPUIECKHUI obopynoBaHue

17 TOK B AJIEKTPOJIUTAX.
Penrenue onuMnuaagbeIX 3amad O6opynoBanue aJs
Ha JIEMOHCTpALIUI

18 3aKOHBI TOCTOSHHOTO TOKA

HaOmronenne 3aBUCUMOCTH
COHpOTI/IBJ'IeHI/I}I HpOBO[[HI/IKa oT

19 TEMIIEPATYPBL.

O6opynoBanue aJs
JEMOHCTPALI

JlaboparopHnast pabota
«Omnpenenenrne CTOUMOCTH

M3pacxo/I0BaHHOMN
3IEKTPOIHEPTUN

10 MOIIIHOCTH l'IOTpe6I/ITeJ'I$I n
10

20 CUETUHKY»

O6opynoBanue aJs

71a00paTOPHBIX pabOT
U YYSHUYECKHUX
omBITOB (Ha Oa3ze
KoMmrIuiekToB st OI'D

Pemenue OJIUMIIMAaAHBIX 3aJa4

21 Ha TEIUIOBOE AEHCTBHUE TOKA

O6opynoBanwue st
JIEMOHCTpALI

4. JjeKTpOMarHuTHbIe siBjeHud (34)

3H€KTpOMaFHI/ITHBIe SABJICHUS.

DNEeKTPOU3MEPUTENBHBIE
22 PUOOPHI.

O6opynoBanwue st
JIEMOHCTpALI

MarautHast aHoMaJIus.
MaruuTtHsle

23 Oypu

PaznoBumHocTH

24 JJIEKTPOJIBUraTEIIECH.

O6opynoBanwue st
JIEMOHCTpALII

5. OnTuueckue siBjaeHust (74)

Hcrtounuku cBeTa: TCIIJIOBBIC,

25 JIFOMUHECIIEHTHBIE

O6opynoBanue s
JEMOHCTPALUI




DKcIepuMeHT Ha0IIoIeHHE.
MHorokpaTtHoe nu300pakeHHe
mpeaIMeTa B HECKOIbKHUX
TJIOCKHUX
26 3epKaax.
N3roToBUTH MEPUCKOIT U C €T0 O6opynoBanwue st
JIEMOHCTpALI
MTOMOIIBIO TPOBECTH
27 HaOIIOCHUS
[IpakTHueckoe UCTOIb30BAHNE O6opynoBanue JIst
JIEMOHCTpALI
28 BOTHYTBIX 3€pKal
3puTeabHbIC WILTIO3UH, O6opynoBanue s
JEMOHCTPALMI
MOPO’KJIaeMble TTPETOMIICHUEM
29 cBeTa. Mupaxu.
30 PazBuTHe BOJIOKOHHOM ONTUKU
Hcnonb30BaHne 3aKOHOB CBETa
B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 | | | ABTOoMatHKa B Hameit KuU3HY . KommnsrotepHoe
obopynoBaHue
33 Panno u teneBuaeHue PyA
ATnbTEepHATUBHBIC HCTOUHUKH
sHepruu. Buasl
34 BJIEKTPOCTAHIUI
Hayxka ceronnsa. Hayka n
35 0€301IaCHOCTB JIFOMIEN.
KaJjiengapHo-TemaTuyeckoe IJiaHupoBanue 9 kiaace
Ne | Hara Tema ypoka Hcnoan3oBanue MpuMeYaHue
MIPOBE/ICHUS
n/m o0opynoBaHus
Inan | Pakr pya
HeHTpa

€CTeCTBEHHOHAYYHOI




U TEXHOJIOTrMYeCKOM
HAINpPaBJIEeHHOCTEHl
«Touka pocra»
1. BBeaenue (14)

BBognoe 3ansatue. Llenu u KomnsrorepHoe

3a1auu Kypca. TexHuka o0opynoBaHue

0€30MaCHOCTH.

2. Kunemartuka (7 4)

CriocoOsI oImcaHus OGopynoBaHue AJis
JIEMOHCTpALUI

MEXaHUYECKOTO IBUKECHUS

[TpsmonuueiiHoe paBHOMepHOe | OOopynoBaHue A
JIEMOHCTpAIUi

NBIDKEHHE MO INIOCKOCTU?

Cwmotpst

W3 KaKOW TOYKM HAOJI0IaTh

OTHOCHUTENBHOCTD IBU)KEHUS. Ob6opynoBanue st
JIEMOHCTpAIi

CrnosxeHue IBUKECHUI.

Jlabopamopusie pabomol. OGopynoBaHue aJis

«M3ydenne NBYKECHHS 1a00paTOPHBIX padoT

CBOOOTHO U YYEHUYECKUX
OIBITOB

MaJarolero renay, «Mzyuenune

JBWKEHUS TeJa 10

OKPY>KHOCTH»

Kak u kyna nonerena pumHeBas | O6opynoBaHue st
JIEMOHCTpALUI

KocTtouka? Pacuer TpaekTopuu

JBUKEHUS TEJ U EPCOHAKEN

pacckasos P.Pacmo o

Mionxay3eHe

Hctopuueckas peKOHCTPYKIUS OGopynoBaHue AJis
JIEMOHCTpALUI

onbITOB ["aymiies o

ONPEIETICHUIO

YCKOPEHUS &.

Onpenenenne CKOPOCTH OGopynoBaHue AJis
JIEMOHCTpALUI

PAaBHOMEPHOTO JABMXEHUS TTPU

WCIIOJIb30BaHUM TPEHAKEPA




«OeroBast JOPOIKKay. |

3. Innamuxa (84)

Cuna Bonu, cuina yoekIeHHs

O6opynoBanue st

WA JIEMOHCTpAIi
9 cuia - pu3ndeckas BeNuynHa?
Jlabopamopnas paboma: O6opynoBaHue s
10 «M3MepeHne Macchl Teay 71a00paTOpHBIX paboOT
= U YYEHHUYECKHUX
JIBu>keHue Tena noj AeiicTBreM
OTIBITOB
11 HECKOJIBKUX CHII
JIBm>keHHe CUCTeMBI CBsA3aHHBIX | OOopymoBaHue ais
JIEMOHCTpAIUi
12 Tel
Jlabopamopusie pabomol. OGopynoBaHue AJis
«M3ydenue TpeHus
CKOJIbKEHUS» n1abopaTopHBIX paboT
U YYEHHUYECKHX
13 OMBITOB
JlunaMrka paBHOMEpPHOT'O O6opynoBaHue st
14 JIBHOKEHUS 110 OKPY>KHOCTH JIEMOHCTpAIUH
Ucropus pazButus O6opynoBanue st
MpeJICTaBICHUI JIEMOHCTpAIUi
o Bcenennoii. ConmHeunas
15 CUCTEMA.
OTKpBITHS HA KOHUUKE TIEpA. Ob6opynoBanue st
JIEMOHCTpAIUi
[TepBbie HCKYCCTBEHHBIE
CIyTHUKHU
16 3emutn.
4. UmnyJabc. 3aKoH coOXpaHeHusi UMIyJibca (34)
17 | Kak BbI sIXTy Ha30BeTe... Komneroteproe
o0opyaoBaHue
PeakTuBHOE IBUKCHUE B PYA
18 MPUPOJIE.
PaccnenoBanue /TII ¢ KomnsrorepHoe
IIOMOIIIBI0 obopynoBaHue
19 3aKOHA COXPAHECHUS] UMITYJIbCA
5. CraTtuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OrmpeeneHue MeHTPOB Mace n1abopaTopHBIX paboT
U YYEHHUYECKHX
20 pa3IUYHBIX TeN (TpU criocoba)» | OnbITOB
[IpumeneHne npocThIxX Komneroteproe
21 MEXAHU3MOB B CTPOUTEIILCTBE:! o0opyoBaHue




OT 3EMJIAHKHU T0

HeOockpedha

6. Mexanunueckue KojJe0aHus

U BOJIHBI (34)

Bunn MassTHUKOB U UX OGopynoBaHue AJis
22 Konebanuii JIEMOHCTpAaIit
23 Urto nepeHocut BoJsiHa?
KonebarenbHble cCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0aHUs U BOJIHBI (24)
OkcnepuMeHTalbHas npoepka | KommnberorepHoe
obopynoBaHue
25 cBOMCTB DM BOJIH.
Uccnenosanue Komneroteproe
ANEKTPOMArHUTHOTO obopymoBaHue
26 n3nyyenuss CBU-neun
8. OnTuka (44)
. U3roToBnenne Moaenu Komneroteproe
obopyoBaHue
27 KaJeHI0CKoIIa.
DkcrepuMeHTalnbHas nposepka | OGopyaoBaHue Juis
JIEMOHCTpAIUi
28 3aKOHA OTPAXKEHUs CBETA.
Jlabopamopnuas paboma: OGopynoBaHue AJis
«M3Mepenne mokazaTesst 1a00paTOPHBIX padoT
U YYCHUYECKHIX
29 MIPEJTIOMIICHUS BOJIBI OIIBITOB
Kak oriunuarores nokasarenu Ob6opynoBanue st
JIEMOHCTpAIUi
30 MPEJIOMJICHUS IBETHOTO CTEKJIA
9. ®u3uKa aToMa M1 AaTOMHOT0 siaApa (44)
[Tornomenue u ucmyckanue Komneroteproe
CBETa obopymoBaHue
aromamu. ONITHYECKHUE Komneroteproe
31 CIIEKTPBIL. o0opyaoBaHue
N3mepenne KI1/] conneunoit
32 Oarapeun
Brnusinue pagnoakTHBHBIX
W3JIy4YCHHUI Ha KUBbBIC
33 OpPTraHU3MBI

34

CrocoObI 3aIIUTEI OT




pPaarOaKTUBHBIX PI3JIY‘I€HHI>'I
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