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1. IMosicHuTeILHAA 3aNIMCKA
Pabouast mporpaMmMa 3aHATHH BHEYPOUHOU NEATEIBHOCTH MO PU3HKE «IKCIEePUMEHTATbHAsI
(pu3ukay» nperHa3HauYCHA 7S OPraHU3aIMH BHEYPOUHOU JIESTEIILHOCTH 00yJarommxcs 7-8
knaccoB MBOY «Jlokorckas COIy.
Peanuszauus nporpamMmbl o0ecrnequBaeTcss HOPMATHBHBIMU JOKYMEHTAMHU:

No HopMmartuBHbIE JOKYMEHTBI

/o

1 ®denepanpHoro 3akoH «O06 obpazoBanuu B Poccuiickoit @eaepanumy» ot 29.12.2012
roga N 273-P3.

2 [Ipuka3z MunuctepctBa oOpazoBanus 1 Hayku P® ot 17.12.2010r Nel897»006
yrBepxaenun GI'OC ocHoBHOrO 00111eT0 00pasoBanus». [Ipukas MunoOpHayku
Poccun ot 31.12.2015 Nel1577 O BHecenuun uzmenenuii ®I'OC OOO.

4 VYueOnbli maH «JIOKOTCKOH cpeHer 001eo0pa3oBaTeIbHOM MIKOJIBD) PIIBCKOTO
paitona Kypckoii obnactu Ha 2023-2024y4ebHblii ro/1.

5 Kanennapusriii yaeOHbIN rpaduk «JIOKOTCKOM cpeaHert o0meodpa3oBaTeIbHOM
mKoJb» Peuteckoro paiiona Kypcekoit oonactu Ha 2023-2024y4yeOHblii Toa.

6 Metoanueckue peKOMEeH iy 110 CO3AaHUI0 U PYHKIIMOHUPOBAHUIO B
00111e00pa30BaTENLHBIX OPraHU3AIHAX, PACIIONIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX TOPOJiaX, HEHTPOB 00Pa30BaHMs €CTECTBEHHO-HAYYHOH , U TEXHOJIOTUYECKOM
HanpaBiieHHocTel («Touka poctay) (YTBepxkaeHbI pacniopskeHneM MuHHUCTEepCcTBa
npocserienus Poccuiickoit @enepanuu ot 12 sBaps 2021 r. Ne P-6).

JlanHasi nporpaMMa peajiu3yercsl ¢ y4éToM MaTepuaibHO-TeXHU4ecKoil 0a3bl LlenTpa
00pa3oBaHus eCTECTBEHHO - HAYYHO! HanpasJeHHOCTH «Touka poctay.
AKTYaJIbHOCTB NIPOTrPaMMbIl

[Tonaya nadopmanmu Ha ypokax pU3UKH, B paMKaX KOTOPBIX pacCMaTpUBAIOTCS aOCTPaKTHbBIE
SBJICHUS U TPOLIECCHI, TIOCTATOYHO cioxkHasl. lIIkonbHUKaM ObIBaeT TPYIHO MPEICTABUTH,
MOHSTH CYTh U3y4aeMoro 00beKTa, 0CO3HATh €r0 CBOWCTBA U XapaKTEPUCTUKH, HEOOXOUMO
HOJKJII0YaTh (paHTa3uI0, a0CTPAKTHOE U JIOTHUECKOE MbIIeHHe. BuzyanuszupoBaTs 1
CMO/JIEIMPOBATh U3y4aeMblI€ SIBJICHUS U MPOLIECCHI TOMOKET UCIOIb30BaHUE LIU(PPOBOI
1abopaTopuH.

[{udposbie 1adopaTopuu — 3TO HHHOBAITMOHHOE yaeOHOE 000pyAO0BaHHUE IS TPOBEACHUS
00JIBIIIOrO KOJIMYECTBA IEMOHCTPAIUi, HCCIIEOBAHHM, ONBITOB U J1a00paTOPHBIX padoT.
Ucnons3oBanue [1K B couetannu ¢ nupoBbIMU JaOOPATOPUSIMHE PACITUPSIET U 00OTaIaeT
00pa3oBaTeNbHYIO AESITEIBHOCTD, YIIIYOJIsisl €ro NPaKTHYECKYI0 HAIIPaBIE€HHOCTb.

Ha momomHuTENbHBIX 3aHATHSX 0 (hn3KKe B 7 -8 Kitaccax 3aKiIabIBAIOTCS] OCHOBBI MHOTHX
NPAaKTUYECKUX YMEHUH IIKOJIBHUKOB, KOTOPBIMU OHH OyJyT MOJIb30BATHCS BO BCEX
MOCIEAYIOIUX Kypcax u3ydeHus (GU3HNKH, MOITOMY HUCIOJIb30BaHUE U(POBOI 1abopaTopuu
MIOMO’KET OPraHU30BaTh MPOEKTHYIO U y4eOHO - UCCIIeI0BATEIbCKYIO AEITEIbHOCTh Ha
KayeCTBEHHO HOBOM YpOBHE. A OCBOCHHE MPOrPaMMbI U pabOThI C JaTYMKAMU MOKET MO3BOJIUTh
UCIIOJIb30BaTh 3TO 000pYyI0BaHKE /IS POBEICHHSI COOCTBEHHBIX HUCCIIEI0OBAaHUM.
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Heab 1aHHOM MpOrpaMMbl: MOKa3aTh BO3MOXXHOCTH ipuMeHeHus «[{udpoBoii maboparopum»
JUISL YCTICIIHOTO OCBOEHUS YHAIIUMUCS TPAKTHUECKON COCTaBIISIIONICH HIKOJIbHON (PU3UKU U
OCHOB HCCJIEIOBATEIbCKON JAEATEIbHOCTH.

[t peasm3annu noCTABJIEHHON eI HEO0OX0AMMO PEeIIUTh CJIeXYyIONIUe 3aa9u:

00y4uTh 00yUaroImuXxcst 4ETKOMY UCIOIb30BaHUIO U3MEPUTENBbHBIX TPUOOPOB;

HAY4YUTh 00yYaIOUINXCs, aHATU3UPYsI PE3YJIbTAThl SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS
JIeJIaTh BBIBOJIBI B COOTBETCTBUHU CO C(HOPMYITHPOBAHHON 3aa4e;

PacKpbITH BO3MOKHOCTH ITPUMEHEHUSI LU (DPOBOI 1a00paTOPUU KaK CPEICTBO MO3HAHUS
JIEMCTBUTENIHOCTH IIKOJbHUKAMU;

pa3BUBATh CIIOCOOHOCTH y O0YYAIOIIMXCS K OPTaHU3allUU CBOCH yueOHOM NesTeIbHOCTH,
YHHUBEpCaIbHbIC yUeOHBIC ICHCTBHUS;

OCYIIECTBIIATH (QYHKIIMOHATIBbHO-AEATEIILHOCTHBIN 1 THNYHOCTHOOPUEHTHUPOBAHHBIH
MOIXO/bI, HAITPABJICHHBIC HA MTO3HAHKUE JIEUCTBUTEILHOCTH IIKOJIbHUKAMHU ITOCPEICTBOM
nrudpoBoii maboparopuu;

» BOCIUTAHUE TBOPUYECKOW JIMYHOCTH, CIIOCOOHON K OCBOCHUIO NIEPEIOBBIX TEXHOJIOTUH U

vV V ¥V VY

CO31aHHIO CBOHUX COOCTBEHHBIX p33pa6OTOK, K BBIIBM?KCHHUIO HOBBIX I/I,Heﬁ H IIPOCKTOB.

HanpaBieHHOCTH POrpamMmsl — IUQpoBast 1adopaTopus
YpoBeHb nporpaMmbl — 0a30BBIH.

Bo3pact ob0yuarommxesi: ot 13 ser

Cpok peaqu3zanuu NporpaMmmsI: 2 rojaa, 68 4acos.

Ilnanupyembie pe3yJbTATHI OCBOCHUS MPOTrPAMMBbI BHEYPOUYHOM
AESITeJIbHOCTH «JKCIEePpUMEHTApHUid 0 (Pu3nKe» (C MCIMOJIb30BAHUEM
odopynoBanus «Touka pocra») B 7-8 Kiaccax.
Peanuzauus nporpaMMbl CHIOCOOCTBYET IOCTUKEHUIO CIEAYIOIINX Pe3yJIbTATOB:

JInuHOCTHBIC:

B cdepe JMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX ICUCTBUI yUAIIMXCSA:

* y4eOHO-TI03HABATENIbHBIN MHTEPEC K HOBOMY y4eOHOMY MaTepuainy U crocodoam
peIIEHNs] HOBOM 3aJ1a4H;

* OpUEHTAIUs Ha TOHUMaHUe MPUYUH ycliexa BO BHEYY€OHOM e TeIbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJIM3 U CAaMOKOHTPOJIb PE3yJbTaTa, Ha aHAJIA3 COOTBETCTBUSA
pe3yabTaTOB TPEOOBAHUSAM KOHKPETHOM 3aj1auu;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEpPUEB YCIEIIHOCTH BHEY4E€OHOM
NEATEIIbHOCTH;

Obyuarowuiics noayuum 603MONICHOCYb OISl POPMUPOBAHU:

* BHYTPEHHEW MO3WLHM IIKOJIbHHWKA HA YPOBHE MOJIOKUTEIBHOIO OTHOILICHHS K
IIKOJIE, TIOHMMAaHHUS HEOOXOJMMOCTH YUYEHHUs, BBIPAKEHHOTO B MpeodagaHuu
y4eOHO-TI03HABATEIbHBIX MOTUBOB;

* BBIpQXKEHHOM YCTOMUMBOW y4eOHO-TI0O3HABATEIbHON MOTUBAIIUN YUEHUS;

* YCTOMYMBOrO y4yeOHO-TIO3HABATEIBHOTO MHTEpEca K HOBBIM OOIIMM croco0am
peleHus 3aaad.
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MeranpeamerHbie:

B cdepe peryJsiTHBHBIX YHUBEPCAIbHBIX YU€OHBIX NEHCTBUN yUaIIUXCS:

* IUIJAHUPOBATh CBOM JCHUCTBHS B COOTBETCTBUM C MOCTABJIICHHOM 3ajadei u
YCIIOBHUSIMU €€ peajiu3alliy, B TOM YKCJIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC NpPaBHJIa B IJIAHUPOBAHUU M KOHTpOJIE cCrocoda
peleHus;

* OCYUIECTBIIATh UTOTOBBIN U MTOIIATOBBIN KOHTPOJIb [0 PE3YILTATY;

* OIICHMBAaTh IPABWIBHOCTh BBIMOJHEHHUS JIEUCTBUS Ha YPOBHE aJCKBAaTHOMU
PETPOCIIEKTUBHON OLIEHKH COOTBETCTBHSI pE3yJIbTaTOB TpPEeOOBAHUSM JaHHOU
3aJlayy ¥ 337a4HOi 00JacTH;

* AJICKBAaTHO BOCHPUHUMATH MPEIJIOKEHUS M OIEHKY YUYWTENIe, TOBapUUIEH,
poAUTENEH U APYTUX JIOJICH;

* pa3IM4aTh COCOO U Pe3yabTaT AEHCTBUS.

Obyuarowuiics noxyyum 603MOACHOCb HAYYUMCAL!

* B COTPYJIHUYECTBE C YUYUTEJIEM CTABUTh HOBbIE YUEOHBIE 33]1aUH;

* IPOSIBIISATH TO3HABATENbHYIO HHULIUATUBY B YU€OHOM COTPYIHHYECTBE;

* CaMOCTOSITENIBHO aJI€eKBAaTHO OLIEHMBATh NPABUJIBHOCTH BBIIIOJIHEHHS IEUCTBUS U
BHOCUTH HEOOXOJIMMbIE KOPPEKTHBBI B UCIIOJHEHUE KaK 10 XOAy €ro peaanu3aluu,
TaK U B KOHIIE ICUCTBHUS.

B chepe nosHaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaluXxcsi:

* OCYILIECTBIIATH MOUCK HEOOX0UMON NH(OPMALIUY I BHIIIOJHEHUS! BHEYYEOHBIX
3aJlaHUil  C  HCIIOJIb30BAaHMEM  Yy4eOHOM  suTeparypsl ©U B OTKPBITOM
UH(GOPMALIMOHHOM TPOCTPAHCTBE, OSHUMKIONEAUN, CIPAaBOYHUKOB (BKIIIOUast
AJIEKTPOHHBIE, IIU(PPOBHIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNHurtepHera;

* OCYHLIECTBJISTH 3aMKCh ((PUKCALMIO) BBIOOPOUYHOM HHPOpMALIUK 00 OKPYKaIOIIEM
MUpE U 0 cebe caMoM, B TOM YHcCIIie ¢ ToMOLbi0 HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHHUS], MPOEKThHI B YCTHON M MHUCHbMEHHOU (opMe;

* IPOBOJIUTH CPABHEHUE U KJIACCU(PUKALIMIO 1O 33IaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U B U3y4a€MOM KpYT€ SBJICHHIA;

* CTPOUTH pACCYXJ€HUA B (OpPME CBSI3U MPOCTBIX CYXKJIECHUU 00 OOBEKTE, €ro
CTPOCHUHU, CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbCA!

* OCYILECTBJIATh PACIIMPEHHBIN MOUCK HHPOPMAIIMH C UCIIOIB30BAHUEM PECYPCOB
oubnuotex u cetu MHTEpHET;

* 3amuchiBaTh, (UKCUPOBATh WHOOPMAIUIO 00 OKPYXKAIOMUX SBJICHUSIX C
noMouipro HHCTpyMeHToB UKT;

* 0CO3HAHHO ¥ MPOU3BOJBHO CTPOUTH COOOIIEHHS B YCTHOM U MUCbMEHHOUN (popMe;
* OCYIIECTBJIATh BbIOOp HambOosiee 3h(PEKTUBHBIX CIOCOOOB pEIIeHUs 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTMUECKOE PACCYXJACHHE, BKIIOYAIOIIEE YCTAHOBJIEHHWE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H;
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* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb DPEIICHUSA 3a4ad: PELICHUE II0
ONPEJEICHHOMY IUJIaHy, BJaJ€HHE OCHOBHBIMU NMPUEMAMH DPELICHHS, OCO3HAHMS
JEATEIbHOCTH I10 PEIICHUIO 33Ja4H.

B chepe kKOMMYHHMKATUBHBIX YHUBEPCATIbHBIX YUEOHBIX AEUCTBUNA yUalTHUXCA:

* QJIEKBAaTHO MCIOJIb30BaTh KOMMYHHUKAaTHBHbBIE, IIPEXKJE BCEr0 - pPEYEBHIE,
CpelcTBa JUIsl pEUIEHUS PA3IMYHBIX KOMMYHHUKATHUBHBIX 3a/lad, CTPOMUTh
MOHOJIOTHYECKOE COOOUIEHHE, BIAJETh IUATOIMUecKOl (pOpMON KOMMYHUKAIIUH,
UCIIONIB3Yysl, B TOM uucie cpeacrBa U MHCTpyMeHTsl MKT M aucTaHimoHHOrO
OOILIEHUS;

* IOIyCKaThb BO3MOXXHOCTH CYILIECTBOBAHUS Y JIIOJECH Pa3IMUHBbIX TOYEK 3PECHMUS, B
TOM YHCJIE HE COBIAAAIOIINX C €T0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3ULUIO
napTHepa B OOILEHUHU U B3aUMOJIEHCTBUU;

* YUUTHIBATH PA3HbIE MHEHUS M CTPEMUTHCSA K KOOPJAWHALMU PA3THYHBIX MMO3ULIUI
B COTPYAHUYECTBE;

* popMypoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO;

* IOTOBAPUBATHCS U MMPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM JIEATEIbHOCTH,
B TOM YHCJIE€ B CUTYallMM CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics noayuum 603MOICHOCIb HAYUUMbCAL:

* YUUTBIBATh U KOOPAMHUPOBATH B COTPYAHHYECTBE OTIUYHBIE OT COOCTBEHHOM
NO3ULIUN JPYTUX JIIOJEH;

* YYUTHIBaTh pa3Hble MHEHMS M HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
NO3ULIUIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUN U TIOJXOJ0B K PEIICHUIO TPOOIEMBbI;

* ApryMEHTHPOBATH CBOK NO3ULHUIO M KOOPAUHUPOBATH €€ C MO3ULHIMHU
NapTHEPOB B COTPYAHUYECTBE IMPH BBIPAOOTKE OOIIEro peleHus B COBMECTHOM
NesTEIbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpTraHU3alMi COOCTBEHHOU EATEIbHOCTH
Y COTPYIHHUYECTBA C MAPTHEPOM;

* OCYUIECTBJISATh B3aWMHBIA KOHTPOJIb M OKa3blBaThb B COTPYAHHYECTBE
HEOOXOIMMYIO B3aMOTIOMOIIIb.

IIpeamerHble:

- OpPUEHTHUPOBATKLCS B SBIICHUSAX U O0OBCKTaX OKPYKAIOIIET0 MUPA, 3HATH TPAHHUIIBI
WX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAciicHUus (U3MUSCKUX BEIMYWH W IOMHHUTH OIPEACIISIONINS
bopMyIIBI;

- TIOHMMAaTh KaKUM (PU3NICCKUM MPHUHIMIIAM U 3aKOHAM TOTYUHSIOTCS TE WU
UHBbIC O0BEKTHI M SIBJIICHUS TIPUPO/IBI;

- 3HAHKE MOJICJIH MOMCKA PEIICHUH 71 3a71a4 110 (pu3MKe;

- 3HaTh TEOPETUYECCKHE OCHOBBI MATEMATHKH.

- IPUMEYAaTh MOJICIIH SIBJICHUH U 00BEKTOB OKPYKAIOIIETO MHUPA;

- aHAJIN3UPOBATH YCIIOBUE 3a/1a4H;
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- iepepopMyIUPOBATH U MOJICITMPOBATh, 3AMEHATh UCXOHYIO 3a/1auy ApyToW;

- COCTABJIATH IIJIaH PEILICHUS;

- BBIIBUTaTh U IIPOBEPATH MPEIaracMple I pEIIEHUs] TUIIOTE3BI;

- BIIAJICTh OCHOBHBIMM YMCTBEHHBIMH OINEPALMUAMH, COCTABJISAIOIIMMU TIOUCK
peleHus 3a1a4u.

Conep:xanue NnporpaMMbl BHEYPOUHOI 1eSITEJIbHOCTH
7 Kjaacc

Beenenne. BrogHoe 3ansarue. llenu u 3agaum kypca. TexHuka 6€30mMacHOCTH.
Poab 3xcniepuMeHnTa B JKM3HH YeJI0BEKa.

Teopusa: W3yunTb OCHOBBI Teopuu mnorpenrHocTed. IlorpemHocT NpsSMbIX U
KOCBEHHBIX HM3MEPEHHH, MaKCUMallbHas TMOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT MOTrPEIIHOCTE M3MepeHui Mpu nocTpoeHuu rpadukoB. IIpencrasienue
pE3yNbTATOB U3MEPEHU B (hopMe TAOIUI] U TPaPUKOB.

Ilpakxmuxa: OCHOBBI TEOPUU TMOTPEIIHOCTEH MNPUMEHSATH MPU BBHIMOJIHEHUU
AKCIEPUMEHTAJBHBIX ~ 3aJlad, MPaKTUYeCKUX padoT. (€ MCMOJIb30BAHUEM
odopynoBanus «Touka pocray)

Xapakmepucmuxka 0CHOBHbIX 8UO08 OesIMENbHOCU.

[IpuBoauTh TIpUMEPHI OOBEKTOB U3Y4YCHHUS (PU3UKK ((DU3MUECKUE SBICHUS,
dbusnyeckoe Teno, BEHIeCTBO, Puiznueckoe mnose). HabmrogaTe U aHaIM3upoBaTh
busnueckue sBIeHUs (GUKCUPOBATH U3MEHEHUs CBOMCTB OOBEKTOB, CPABHHUBATh
ux U 0000m1aTh). [lo3HAKOMUTBCS C IKCIIEPUMEHTATILHBIM METOJOM HCCIIEIOBAHUS
npupozasl. Coopka MpuOOPOB U KOHCTPYKIMi. Mcronb3oBaHne HU3MEPUTEITHHBIX
npuOopoB. BeinonHeHne 1abopaTopHbIX U NpaKTHUYECKUX padoT. JluarHoctuka u
yCTpaHEHUE HEUCITPAaBHOCTEU

npuOopoB. BeicTpanBaHue rUnoTe3 Ha OCHOBAaHWU UMEIOIIUXCS JJAHHBIX.
Mexanuka.

Teopusa: PaBHOMepHOE U  HEpaBHOMEpHOe  JBkeHHe.  ['paduueckoe
npejcTaBiieHue ABWKeHUs. Pemienne rpaduueckux 3aj1ad, pacueT MyTyu U cpeaHen
CKOPOCTH HEpPaBHOMEpPHOTO JBWXeHUs. [loHsATHE WHEpPHUU W HWHEPTHOCTH.
[lenTpoOexnass cuna. IlpumeHeHne maHHBIX  (QU3HUYECKUX TIOHATHA B
KU3HENEATEIbHOCTH YenoBeka. Chuiia ynpyrocTtu, Cuja TpeHUSI.

Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHUJIbI YIIPYTOCTH, BO3HUKAKOUIEH B
npy>XuHE, OT cTeneHu nedopmaruu mpyxkuHbl. Onpeaenenue KodpuUIIMEHTa
TpeHus Ha TpuOoMeTpe. (¢ cnoab3oBanueM o0oopyanoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTHU CUJTBI TPEHUS OT CUJIbI HOPMAJIBLHOTO JIABJICHHUS.
Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCIU.

Ananu3 tabaui, rpadgukoB, cxeMm. [louck 00bsICHEHUST HAOII01aEMbIM COOBITUSIM.
OnpeneneHue CBOWCTB MNpUOOPOB MO dYepTekaM U MOJACIAM. AHaIMU3
BO3HHUKAIOIIMX TNPOOJEMHBIX cuTyanuid. HM3o0paxkath CcHCTEMY KOOpJUHAT,
BBIOMpATh TEJIO OTCUETA M CBSI3BIBATh €r0 ¢ CHUCTEMOM KoopauHaT. Vcrmosib30BaTh
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CUCTEMY KOOpAMHAT IJisi WM3Y4YEHUsS MPSMOJIMHEHHOTO NBroKeHHs Tena. COopka
npuOOpoB H  KOHCTpYKUMH. Vcmonp3oBaHME H3MEPUTENBHBIX  MPHOOPOB.
Bremmonunenne 1a00opaTOpHBIX M MPAKTHYECKUX pPabOT (€ HCHOJIb30BAHMEM
odopynoBanusa «Touka pocTta»). /lmarHoctnka W yCTpaHCHHE HEHCIIPaBHOCTEH
npuOopoB. BricTpanBaHue TrUNOTE3 HA OCHOBAHMM HMEIOIIMXCS JaHHBIX.
KonctpyupoBanue 51 MO/JIEJIUPOBAHUE. Brimonnenune 3a1aHUN o
YCOBEPIIIEHCTBOBaHMIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3paboTka 1 mpoBepka METOAMKHU dKCIEPUMEHTANIBbHON paboThl. PaboTa B Masbix
rpynnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE peIIeHUE, ACHCTBUS.
[IpencraBiienre pe3ynbTaTOB IMApPHOM, TPYIIIOBOW JEATEIBHOCTH. Y4YAaCTHE B
JIAAJIOTe€ B COOTBETCTBUH C MPABUIIAMHU PEYEBOTO IMOBEICHUS.

I' uapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, rugpocTaTUdeckoe aBIICHHUE,
COOOIIAIOIINECS COCYIbI, TUAPABINYECKHE MAILIUHBI.

Ilpakmuka: 3a0ayu. BBITAJKUBAIOUIAs CHJIA B PAa3JIMYHBIX CUCTEMax; NpUOOpHI B
3aayax (cooOmIaronIecs: cocyabl, TUAPABIMYECKUE MAIIWHBI, PbIYarv, OJIOKH).
OKcnepUMEHTAIbHbBIE 3a/ITaHUS:

1)u3mepenre cuibl Apxumena, 2)U3MEepeHUe MOMEHTA CUJIbl, AEMCTBYIOLIErO Ha
phIuar, 3)u3MepeHue

paboThl CUJIBI YNPYTOCTU MPU MOIBEME Tpy3a C MOMOIIBIO MOJBHKHOTO WU
HEIOIBMIKHOTO 0JI0KA.(C ucnonb3oBaHuem ob6opyaoBaHua «Touka pocra»)
Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCU.

AHanu3 tabnui, rpadukoB, cxeM. [louck 0ObICHEHHS HAOIIOAAEMBbIM COOBITHSM.
CoOopka npubOOpoB U KOHCTPYKIMU. Vcronbp3oBaHue M3MEPUTETBHBIX MPUOOPOB.
BrinonHeHne 1abopaTopHbIX U MPAKTUUECKUX paboT. /[[narHocTuka u ycTpaHEHUE
HEUCTpaBHOCTEN MpuOOpPOB. BricTpanBaHue runoTe3 Ha OCHOBAHUM HMMEIOLTUXCS
naHHbeIX. KoHcTpyupoBanue u MopenupoBaHue. Pabora B ManbIX Trpynmnax.
AHanu3MpyloT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEILIEHUE, JCHCTBUSL.
[IpencraBiieHre pe3yiabTaTOB MNapHOW, TPYNIIOBOM JeATeNnbHOCTH. IloaroroBka
COOOIICHU M JOKJIaJ0B. YYacTHE B JAHAJIOI€ B COOTBETCTBUU C IpaBUIAMU
pEYEBOro MOBEICHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TeNl. YCI0BUs paBHOBecHS. MOMEHT
cunbl. IIpaBuno momentoB. Llentp Tsxectu. HccnemoBanue pasiIMuHBIX
MEXaHU4YeCKuX cucteM. KoMOWHUpOBaHHBIE 3a7adyd, WCMIOJB3Ys YCJIOBHS
paBHOBECHSI.

Ilpaxmuxa: VI3roToBieHue padboTaromieid CucTeMbl OJIOKOB.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck 0ObsiCHEHHUST HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOWCTB NpUOOpPOB MO dYepTekaM U MOJACIAM. AHaIu3
BO3HUKAIOIIMX MpOOJIeMHBIX cuTyaruii. HaOmrogaTe JgelcTBHE  MPOCTHIX
MexaHu3MOB. [l03HaKOMUTBCS ¢ (U3MYECKOM MOJENbI0 «a0CONIOTHO TBEPAOE
Teno». PemaTe 3a7aun Ha npuMeHeHHE yciaoBUs(IIpaBUiIa) paBHOBECHsS pblyara.
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[IpumeHsTh ycnoBue (MPaBWIIO) PaBHOBECHS pblyara Jjisi OOBSICHEHHsS JTEUCTBUS
pa3sTUYHBIX HWHCTPYMEHTOB, HCIOJB3YEMBIX B TeXHHMKEe U B ObITy. COOpka
npuOOpoB ®  KOHCTpyKImid. Mcronp3oBaHWEe WM3MEPHUTEIBHBIX  MPUOOPOB.
BrinonxneHnue 1a00paTopHbIX U NPAKTUYECKUX palboT. Jnarnoctuka u

yCTpaHEHHUE HEUCIpaBHOCTEW MpuOOpoB. BricTpanBaHuE TUIOTE3 HA OCHOBAaHUU
MMEIOIMNXCS JaHHbIX. KOHCTpyupoBaHME UM MOAEIMpPOBAHUE. BrInoiHEHNE
3aJlaHdi 10 YCOBEPIIEHCTBOBAHMIO MPHOOpOB. Pa3paboTka HOBBIX BapUAHTOB
onbITOB. PazpaboTka v mpoBepka METOAUKHU HKCIIEPUMEHTAIBLHON paOOTHI.

PaGota B ManibIx rpymnmnax. AHAIW3UPYIOT, BBIOUPAIOT M OOOCHOBBIBAIOT CBOE
pemenne, neuctBus. IIpencraBieHue  pe3ynbTaTtoB  MApHOM, TPYINIIOBOU
nestenpHocTH.  [logroroBka  cooOmieHud u J10KIaAoB.  OCYHIECTBISIOT
CaMOOLICHKY, B3aUMOOLICHKY JEATEIIbHOCTU. Y4acTHE B IUAJIOTE€ B COOTBETCTBUU C
MPaBUJIAMH PEYEBOT0 MOBEICHUS.

8 kiace

TenoBbie ABJICHNS.

TermnoBoe pacmupenue ten. [Iporeccsl miaBneHrs U OTBEPACBaHNS, UCTTAPEHUS U
KoHJeHcauuu. Temnonepenaya. BnakHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHus jabjaa B Bojae. 2. CKOpOCTH HCHApeHUs
pa3nuuHbIX xKuaKocTel. 3. TenoBble nBUraTenu Oyyero.

JlabopamopHnvie pabomst (¢ ucHOAbL30BaHHMEeM oOopynoBanus «Touka
poctay): 1. M3MeHeHuUs JUIMHBI Tejla TPU HArpeBaHUU M OXJaxaeHuH. 2. OTIMBKa
napaduHoBoro coimatuka. 3. HaGmrogenuwe 3a mnaBiaeHueM npaa 4. OT 4yero
3aBHCHUT CKOpPOCTb HcmapeHus >xujakoctu? 5. HaOnropeHue TeniaonpoBOIHOCTH
BOJIbI U BO3/IyXa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIU.

CamocTrosTenbHO (GOPMYIUPYIOT MO3HABATENBHYIO 337ady. YMEIT C MOMOILBIO
BOIIPOCOB  J00BIBaTh  HemocTaroulyro  uHpopmamuio.  Mcnonb3zoBaHue
U3MEPUTENBHBIX MPUOOPOB. BhINoHeHHe 1a00paTOPHBIX U MPAKTHUYECKUX padoT.
JlmarHoctrka ¥ ycTpaHEHUE HEUCIpaBHOCTE nmpuOopoB. BricTpanBanue rumores
Ha OCHOBAHHMM MMEIOUINXCS NaHHbIX. KOHCTpyHpoBaHue U MOAEIMPOBAHUE.
BrlimoniHeHne 3aaHuil 10 yCOBEPIIEHCTBOBaHUIO TpHOOpoB. PazpaboTka HOBBIX
BapMaHTOB OMbITOB. Pa3paboTka M MpoBepKa METOIMKH HKCIEPUMEHTAIbHON
pabotel. PaboTa B ManbIx rpymnmax. AHATU3UPYIOT, BRIOUPAIOT M 0OOCHOBBIBAIOT
CBO€ pemieHue, AcucTBUA. lIpencraBieHue pe3yJabTaTOB NApPHOM, TPYNIIOBOU
NEATEIbHOCTH. YYacTHE B AUAJIOTE€ B COOTBETCTBUH C ITPaBUJIaMHU PEYEBOIO
MOBEACHUS.

DileKTpUUYEeCKHe SIBJICHMSI.

Mukpomup. Mopenu aroma, cymectBoBaBme a0 Hadanma XIX. Hcropus
OTKPBITUSL U JEHUCTBUS TallbBAHMYECKOro djieMeHTa. Mcropus co3gaHus
anexkTpodopHOM MauHbl. OnbIT BoibTa. DIEKTPUYECKUM TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnoab3oBanueM odopynoBanusi «Touka pocray)
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1. Monenu atromoB. 2. ["anpBaHnuecKkue 3eMeHThI. 3. DneKTpodopHoit
Maiusbl. 4. OneiTel Bosbra v 'anbBanm.
Jlabopamopnvie pabomei: 1. Co3maHue TaIbBAaHUYECKUX OSJIEMEHTOB U3
NOJPYYHBIX CPEACTB. 2. DIEKTPUUYECKUA TOK B MKUIAKOCTSAX CO3JIaHUS «30J0TOTO
KITFOUMKA) .
Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIESITEILHOCTH:
VYpaBidOT cBOEH IMO3HABATEIBHOW W Y4YEOHOH NEATEIbHOCTBIO IMOCPEIACTBOM
IIOCTAHOBKHM IIEJIEH, IUIAHWPOBAHUSA, KOHTPOJIS, KOPPEKLUH CBOUX JEHCTBHU U
OLIEHKM YCIEIIHOCTH YycBOeHHUs. CpaBHMBAIOT CHOCOO M pe3yjibTaT CBOUX
JNEHCTBUI ¢ 00pa3lioM - JUCTOM cONpOBOXKAEHUsS. OOHApyKUBAIOT OTKIOHEHMS.
OO1yMBIBaIOT IPUYMHBI OTKJIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb. VCIosIb30BaHME W3MEPUTENBHBIX NpuOOpoB. BrinonHeHue
Ja00paTOPHBIX M  NPAKTHYECKUX  padoT. JluarHoctuka W yCTpaHEHHUE
HEUCITPaBHOCTEN MpuOOpoB. BricTpanBaHue TMIOTE3 HA OCHOBAHMHM MMEIOIIHUXCS
naHHbIX. KOHCTpynpOBaHue 1 MOAEIUPOBAHUE.
JIEKTPOMATHUTHBbIE SIBJICHUS.
MarnuutHoe mTojie B BellecTBe. MarHuTHas aHoManus. MarHuTHele Oypu.
PasnoBunHOCTH ANEKTPOU3MEPUTEITBHBIX npuOOpoB. PasznoBunHOCTH
AIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ uWcnoJib3oBaHueM obopynoBanusi «Touka pocray):
1. HarnsinHOCTB TOBEEHUS BEILECTB B MAarHUTHOM 1oJe. 2. [Ipesenranuu o
MarHUTHOM TojJe 3eMiii U O MarHuTHeiXx Oypsax. 3. [lemoncrtparus
Pa3HOBUAHOCTEH  3AJNEKTPOU3MEPUTENbHBIX  npuoopoB. 4.  HarmsnHocTb
Pa3HOBUIHOCTEN AJICKTPOJABUTATEIICH.
Jlabopamopnvie pabomuwi: 1. VccnenoBanue pa3inyHbIX 3JIEKTPOU3IMEPUTETHHBIX
npruOOpOB.
Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCIIU.
VYrpaBisiOoT CBOEHM MO3HABATENIHHOM M Y4e€OHOM JeATEeIbHOCTBIO MOCPEIACTBOM
ITIOCTAHOBKM II€JE€H, IJIAHUPOBAHMS, KOHTPOJS, KOPPEKLUHWH CBOUX JEUCTBUM H
OLICHKM YCHEUIHOCTH YycBOeHMs. CpaBHUBAIOT CHOCOO W pe3yJbTaT CBOUX
JNENUCTBUN € 00pa3loM - JUCTOM COINpPOBOXIeHUA. OOHApYKUBAIOT OTKIOHEHHS.
OO0yMBIBaIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.
OnTnyeckue siBJICHUS.
McToyHMKM CBETA: TEIJIOBBIE, JIIOMUHECLIEHTHBIE, UICKYCCTBEHHBIE. MI3roToBIeHne
KaMepbl - OOCKypa U HCCIEAOBaHHWE HW300paKEHUS C TIOMOILIBI0 MOJIEIH.
MHorokpatHoe wu300pakeHHe IMpeiIMeTa B HECKOJbKUX IUIOCKHX 3€pKajax.
M3rotoBUTH NEPUCKOI U C €0 MOMOILBI0 NMpoBecTH HaOmoaeHus. [Ipaktuueckoe
MCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHbIC UIUTKO3UH, TOPOKIAEMBIE
npenoMiieHueM ceera. Mupaxu. Passutre BOJIOKOHHOM onTuku. Mcmnosb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBannemM odopynoBanusi «Touka poctay)
1. Paznuunble UCTOYHUKH cBeTa. 2. M300pakeHue npeameTa B HECKOIbKUX
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IUIOCKUX 3epkanax. 3. M3o0paxeHne B BOrHYTHIX 3epkanax. 4. Mcmonp3oBaHue
BOJIOKOHHOW ONTHUKH. 5. YCTpoHCTBO (QoToamnmapaToB, KHHOIPOECKTOPOB,
KQJIEUTOCKOTIOB.

Jlabopamopnwvie pabomul: 1. N3roToBiieHHe KaMepbl - 00CKypa M HCCIIEI0BaHUE
u300paxkeHuss ¢ TMoMmouplo Mozaenu. 2. IlpakThueckoe MpPHUMEHEHHE TIIIOCKUX
3epkasl. 3. IIpakTHueckoe HMCHOJb30BaHUE BOTHYTBHIX 3epkan. 4. M3rortopiieHue
nepucKona U HabJI0IEHUS C TOMOIIbIO MOJIETIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

VYrpaBnsitoT cBoel MO3HABATEIIbHOM U Y4YEOHOU MEeATEeTbHOCTHIO IMOCPEACTBOM
MIOCTAHOBKMU 1I€JI€H, IJIAHUPOBAHUS, KOHTPOJS, KOPPEKUHUH CBOUX JCHUCTBUUA U
OLICHKU YCHEIIHOCTU YCBOCHHS. BbIACNHSIIOT U (GOpMYIUpPYIOT MO3HABATEIbHYIO
1eiab. BBIIENSIOT KOJIWYECTBEHHBIE XapaKTEPUCTHUKUA OOBEKTOB, 3aJaHHBIC
cnoBaMu. [[pyHHMAIOT MO3HABATENBHYIO LEIb U COXPAHSIOT €€ IPU BBINIOJIHEHUH
y4eOHBIX elcTBUM. OCO3HAIOT CBOU JIEUCTBUA. MIMEIOT HaBBIKM KOHCTPYKTHUBHOIO
OOIlIeHHS B MAJIbIX TpyMax.

Yesi0BeKk u npupoaa

ABTOMaTMKa B Hamew u3HU. I[IpuMepbl HCMONB30BaHUA ABTOMATHYECKUX
YCTPOMCTB B HayKe, Ha NpoOM3BOJCTBE U B ObITy. CpencrtBa cBs3u. Pamuo u
TEJICBUJICHUE. AJIbTEPHATUBHBIE WCTOYHHMKHA SHEPTUHU. BUABI 3IEKTPOCTaHLMIA.
HeobxoauMocTh SKOHOMHUHU MPUPOJHBIX PECYPCOB M HCIOJIb30BAHUS, HOBBIX
HKOJIOTUYHBIX U 0e30MacHbIX TexHouoruil. Hayka u 6e30macHOCTb JItoIei.
Hemoncmpayuu: 1. poromaTepualibl U ClalIbl 0 TEME.

Jlabopamophvie pabomei: 1.M3yyeHue AEUCTBUN CPENCTB CBS3H, paguo H
TEJICBUICHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCIU.

CamocrosTenbHO  (OPMYJTUPYIOT [O3HABATENbHYIO 3ajady. YMeEWT (Wiu
pPa3BUBAIOT) CIOCOOHOCTh C TMOMOIIBIO BOMPOCOB JOOBIBATH HEJOCTAIOIIYIO
UH(pOpMaIHIO.
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TOUKA \!pocm

Ne [Hara Tema ypoka Hcnoabs3oBanue puMeya
I/ | IpOBEJICHUS 000py10BaHMSA LIEHTPA HUE
ILnan | ®dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBegenue (14)
BBognoe 3ansitue. llenm wu  3amauu | KomnbroTepHoe
1 Kypca. TexHuka 6€301macHOCTH. obopyoBaHue
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKa (34)
Cucrema eMHULL, TIOHATUE O KomnerorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHSIX o0opynoBanue
Du3NUeCKuil IKCIIEPUMEHT. ObopynoBanue s
Bune! pusndeckoro skcrepruMenTa. JEMOHCTpAIHii
[MorpemrHocTh 3MepeHus. Bubl
MorpenHocTed u3mepenus. Pacuér
3 MOTPEUTHOCTH N3MEPEHUsI.
JlaboparopHas pabota O6opynoBanue st
«M3mepenne o0beMa TBepAOTO 71abopaToOpHBIX paboT U
4 tenay. [IpaBuna odhopmieHus YYCHHYECKHX OIBITOB
1ab0paTOpHOU PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpAaBHOMEPHOE O6opynoBanue st
JIBUKECHMSL. nabopaTOpHBIX paboT u
6 Fpa(i)I/I‘IGCKOG MnpeacTaBJICHUC YUYEHUYECKUX OIIBITOB
ABHIKCHHA. (na 0a3e KOMILIEKTOB
Pemenne rpaqmqecmxnv( 3az1ay, st OT')
7 pacuer myTu U CpeaHEN CKOpOCTH
HEPaBHOMEPHOTO JIBHKCHHUSI.
8 [ToHATHE MHEPLIUU U HHEPTHOCTH.
IlenTpobexHas cuia..
9 Cuna ynpyrocTH, cuiia TpeHHs Ob6opynoBanue as
na0opaTOpHBIX paboT U
Jlaboparopras pabora YUYEHUUYECKUX  OIBITOB
«HMccrnenoBanne 3aBUCUMOCTH
CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B (na base  KoMMICKTOB
10 NPYKUHE, OT CTENEHH JeGopManuu s OI'9)
MIPYKUHBD.
JIaGoparopHas paboTa
11 «Omnpenenenue kodpdurmenTa
TPEHUs! Ha TPUOOMETpeE.
JlaGopaTopHas pabota O6opynoBanue ajst
«HccrnenoBanue 3aBUCUMOCTH n1a00paTOpHBIX paboT U
12 CHJTBI TPEHUS OT CHITBI YUEHHUYECKUX OITBITOB
HOPMAJIHHOTO JABJICHUS.
4. I'mapocraruka (124)
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13 IInotHoCTS. 3anaua naps I'epona O6opynoBanue 11s
JIEMOHCTPALIUN
Pemenue 3a1a4 noBeILIEHHON
14 CJIO)KHOCTH Ha pacueT MIOTHOCTU
BEILIECTBA.
15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIOKHOCTH JIEMOHCTpALUi
16 JlaBrieHue )KUIKOCTH M Ta3a. 3aKOH
[Tackans
17 CooOuiaromuecs coCybl.
18 JlaboparopHast pabota O6opynoBanue Jist
«U3rotoBnenue mojenu GoHTaHa» mabopaTopHbIX padoT u
19 JlaGopatopHas paboTa [VIUEHUYECKUX  OIBITOB
«M3roToBienne Mo (HOHTAHA (Ha 0ase KOMILICKTOB
3akon [lackans. JlaBnenue B poist OI'D
KUJIKOCTSX M rasax.
20 ['unpaBnuueckre MalluHbL.
CooOuiaronyecs coCybl.
21 BrrtankuBaronias cuna. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTPALIMI
JlaboparopHas pabota O6opynoBanue st
29 «BbIsICHEHUE yCTIOBHS IUIABAHUS nabopaTOpHBIX paboT U
TEI. YUEHUYECKUX OMBITOB
23 biok 3amau na 3akon Ilackans, ObopynoBanue s
3aKOH Apxumesna. JIEMOHCTpALUI
24 biox 3amaqg na 3axon Ilackans,
3aKOH ApXuMena.
5. CraTuka (1049)
25 brok. Peryar. Ob6opynoBanue s
JIEMOHCTPALMN
26 PaBHoBecue TBepapix Ten. MowmeHT
cuibl. ] IpaBuiio MOMEHTOB.
27 Hentp TSKECTH. HccnenoBanue | O6opynoBanue s
Pa3IUYHBIX MEXAaHHYECKUX CHCTEM JIEMOHCTpAIIHIA
28 KoMb6unnpoBanHbie 3a1a4uu,
WCTIONB3YS YCIIOBUS PAaBHOBECHSI.
29 KomMOuHupoBaHHble 3a1auu,
WCIIOJIb3YS YCIIOBHS pAaBHOBECHUS
JlabGopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT H
30 cucteMbl 0710K0BY». OdopmiieHne YICHHUYECKUX  OIBITOB
paboThI. (Ha 0aze KOMILJIEKTOB
Pabota nag mpoextoM «biaokm». s OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboTaroren
31 CUCTEMBI OJIOKOBY.
JlaGopaTopHas pabota O6opynoBanue ajst
«U3roToBnenue padoraromieit 1abopaToOpHBIX paboT H
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OITBITOB
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Odopmnenue paboOTHI. KommnbrorepHoe
33 obopyoBaHue
34 3anmTa npoeKTOB.
KanenaapHo-remaTu4eckoe IJIaHUPOBaHUE 8 KJ1acc
Ne Hata Tema ypoka HUcnonb3oBanue IpuUMe
n/0 | NPOBEICHHUS 000py10BaHMS LIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. Llenu m 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue
2. TenuioBble siByenus (12 u)
Pa3noobpasue TemoBbix siBneHuil. | KommbroTepHoe
2 TennoBoe pacupeHue Tell. 0o0opyoBaHue
JlaboparopHast pabota O6opynoBanue st
«I3MeHeHust UTHHBI Tela Ipu 1abopaToOpHBIX paboT U
3 HArpeBaHUU U OXJIKICHUN. YYCHUYCCKUX OIBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUTOTIPOBOAHOCTH BOJIBI U JIeMOHCTpAIun
4 BO3/TyXa.
JlaboparopHast pabota O6opynoBanue st
«3mepenue ynenbHON 1abopaToOpHBIX paboT U
TETTIOEMKOCTH Pa3IMIHBIX VYCHUYCCKUX  OIBITOB
S BEILIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBnenue u oTBEpIEBAHUE. st OI'D
JIaGoparopHas pabota «OTIMBKa
6 napauHOBOTO COJIJIATHKAY
JIaGoparopHas paboTa Ob6opynoBanue ais
«Habnronenue 3a miaBieHreM 71ab0paTOpHBIX paboT U
7 TBIa» YUEHUYECKUX OMBITOB
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHUE TEIJI0BOro OayaHca JIeMOHCTpanui
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
9 Ha pacuéT TEIUIOBBIX MPOLIECCOB JIeMOHCTpalui
10 JlaGopatopus KpucTaiorpaduu.
Hcnapenue u KOHJEHCaIHsL. O6opynoBanue as
11 JIEMOHCTpAIUH
CocrtaB atmMocdephl, O6opynoBanwue st
Ha0II0IcHUE TIepexoaa JIeMOHCTpALIHIA
HEHACBIIICHHBIX MTapOB B
12 HaChIICHHBIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ams
13 KOHTHHECHTAX JIEMOHCTpaIHi
3. DuiekTpuveckue siBjeHus (84)
Muxkpomup. Monenu atoma, ObopynoBanue s
14 CyIIeCTBOBaBIIME 10 Hayana XIX JIEMOHCTPALIT
15 Hcropus OTKpbITUA U JENCTBUS Komnsroreproe
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raJlbBAaHUYECKOI'0 AJIEMEHTa o0opynoBaHue
Hcropus co3zganus 251eKTpodopHOi

16 MaIIHHBI
OnbiThl Bonbra. Dnexkrpudeckuii KomneroTrepnoe

17 TOK B 3JIEKTPOJIUTAX. 000pyI0BaHKE
Pemenue onuMnuaaHbix 3a1a4 Ha ObopynoBanue s

18 3aKOHBI IOCTOSTHHOTO TOKA JIEMOHCTpAINil
Habmonenue 3aBucuMocTu ObopynoBanue s
COMPOTHUBIICHUS TPOBOIHUKA OT JEMOHCTpALHii

19 TeMIepaTyphl.
JlaGopaTopHas pabota OO6opynoBanue st
«OrmpeeneHue CTONMOCTH 1abopaToOpHBIX padoT H
M3pPACXOJJOBAHHOM 2JIEKTPOIHEPTUU | YUCHUYECKUX  OIBITOB
10 MOIIHOCTH MOTPEOUTEIIS U TIO (Ha 0aze KOMILIECKTOB

20 CYETUUKY» s OI'D
Pemenne onumnuagHpix 3a1a4 O6opynoBanue s

21 Ha TEIJIOBOE JIEHCTBHUE TOKA JEMOHCTPALIHI

4. DjeKTpOMarHuTHbIe siBJ1eHus (34)
DNEeKTPOMarHUTHBIC SIBJICHHUS. ObopynoBanue Is

22 DNIEKTPOU3MEPUTENbHBIE TPUOOPBL. | TIEMOHCTpAIIHA
MarnutHas anoMmanusg. MarduTHbIC ObopynoBanue s

23 Oypu JIEMOHCTpAaIui
Pa3znoBugHoCTH

24 AEKTPOABUTATENIECH.

5. OnTuyeckue sipjieHus (74)

HcTtouHuku cBera: TCIIIIOBBIC,

O6opynoBanue s

25 JIIOMUHECIICHTHBIC JIEMOHCTpAITHA
DKCNEepUMEHT HAOIIOICHHE.
MHuorokpatHoe n3o0paxeHue
peaIMeTa B HECKOJBKHX TUIOCKUX

26 3epKajax.
MBroToBUTH MEPUCKOIT U C €TO O6opynoBanue st

27 TTOMOIIIBIO0 TPOBECTU HAOTIOACHHUSI JIEMOHCTpAIIHA
[IpakTHyueckoe UCIOIb30BaHNE O6opynoBanue st

28 BOTHYTBIX 3€pKal JIEMOHCTpAIIHHA
3puTenbHbIE WITIO3UH, Ob6opynoBanue s
MOPO’K/IaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHii

29 ceera. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOM ONTHKU
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHHKE

6. YHesroBek u npupoaa (44)

32 ABTOMAaTHKA B HAIlICH )KU3HHU . KommerotepHoe

33 Panuo u TeneBunenue obopynoBaHue
AJBTepHATUBHBIC HCTOYHUKA

34 SHepruu. Buasl aeKTpoCcTaHINM
Hayka ceronns. Hayka u

35 0€30MMacHOCTh JIOJIEH.
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