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IosicHuTeNLHAA 3aINCKA

dusnueckoe 0Opa3oBaHUE B CUCTEME OOIIETO M CPEAHEr0 00pa30BaHUs 3aHUMAET OJHO U3
BEIyIMHUX MeCT. SBissach (yHIAaMEHTOM HAay4YHOTO MHPONOHMMAHHS, OHO CIIOCOOCTBYET
¢opmMupoBaHUIO 3HAHWH 00 OCHOBHBIX METOJaX HAYYHOTO IO3HAHUS OKPYXKAIOUIET0 MHpA,
byHIaMEHTANBbHBIX HAy4YHBIX TEOPUM M 3aKOHOMEPHOCTEH, (OpPMUPYET Yy ydalluXcs yMEHUs
UCCIIeIOBATh U OOBACHATH SIBICHHUS IPUPOIBI U TEXHHUKH.

Kak mkonapHbIi peaMeT, pu3uka 06J1agaeT OrpOMHBIM T'YMaHUTAPHBIM MOTEHIIMAIOM, OHA
aKTUBHO (OPMHPYET WHTEJUIEKTYaJbHBIE M MHPOBO33PEHUYECKHE KayecTBa JIMYHOCTH.
Juddepenuunanus npeamnoaraeT Taky opraHU3aluio rnpoiecca 00y4eHus, KOTopas yUUThIBAeT
UHJIMBUYaJIbHbIE OCOOCHHOCTH YUYaIIUXCsl, UX CIHOCOOHOCTHM M WHTEPECHI, JIMYHOCTHBIM OTIBIT.
Huddepennnanus oOydyeHus (PU3MKE TO3BOJSET, C OJHOM CTOPOHBI, 00ECHEUYUTHh 0a30BYIO
HOATOTOBKY, C APYrOoi — YIOBJIETBOPUTH MOTPEOHOCTH KAKIOTrO, KTO MPOSBIISIET MHTEpEC U
CIOCOOHOCTH K MPEAMETY M BBIXOJTUT 32 pPaMKU U3Y4eHUs (PU3UKU B MIKOJIBLHOM KypCe.

Pabouas nporpamma 3aHsATHIA 10 (pu3KKe «IDKCIEPUMEHTApUN TI0 (PU3UKE» MpeTHa3HAuYCHA
JUISL OpraHu3aIUK TOTIOJIHUTEIbLHOT0 00pa3oBanus «Touka poctay oOdydaromuxcs /-9 Ki1accoB
MBOY «llaBnorpanckuii nuneit um.b.M.Katsimesa»». Cpok peanuzanuu nporpammsl: 3 roja,
no 1 yacy B Hezento, Bcero — 34 u.

JlanHas mporpaMmMa Mo3BOJIIET 00YUYaIOLUMMCSI O3HAKOMMUTBCS ¢ METOJUKON OpraHu3aluu
U MIPOBEJICHUS IKCIIEPUMEHTAIbHO-UCCIIEIOBATEIBCKON NEATEIbHOCTH B COBPEMEHHOM YU4eOHOM
nporuecce 1o GU3NKe, 03HAKOMHUTHCS CO MHOTUMHU MHTEPECHBIMU BOTIPOCaMU (DU3UKH Ha TaHHOM
sTane OO0y4YeHMs, BBIXOIAIIMMH 32 PAMKH HIKOJBHOM MPOTpamMmbl, PACIIMPUTH LIETOCTHOE
OpeJCTaBI€HUE O IMpoOieMe JaHHOM Hayku. OKCIEpUMEHTalbHAs JESATENbHOCTh OyAeT
CHOCOOCTBOBAaTh Pa3BUTHIO MBICIUTENBHBIX ONEpaluii U oO0IIeMy HWHTEIUICKTYalbHOMY
Pa3BUTHIO.

He menee BaxxHbIM (haKTOpPOM peanu3allii JAHHON MPOTpaMMbl SIBISIETCS CTPEMIICHUE
pPa3BUTh Y Y4YalllUXCSl YMEHHE CaMOCTOSTEIbHO paboTaTh, Aymarb, SKCIIEPUMEHTUPOBATH B
ycInoBUsiX J1abopatopun IieHTpa «Touka pocTa», a Takke MPUMEHSITh MOJyYeHHbIC 3HAHUS IS
pelleHus KAueCTBEHHBIX, KOJUYECTBEHHBIX U OSKCIEPUMEHTAJIbHBIX 3a7ad  pa3iIMyHOU
cnoxHoctd. CoxepkaHue IPOrpaMMbl  COOTBETCTBYET I103HABATEIbHBIM  BO3MOXKHOCTSAM
MIKOJbHUKOB U TPEJOCTaBIs€T UM BO3MOXXHOCTh paboTaTh Ha YpPOBHE IOBBIIIEHHBIX
TpeOoBaHuil, pa3BuBas yueOHYI0 MOTHBALIUIO.

OCO0EHHOCTBIO JAHHOW MPOTPAMMBI  SIBJISIETCS TO, YTO:

® OHa HalpaBlieHa Ha JIOCTHKEHHE OOydJarolmMMHUCSA B OOJbIIEH CTEMEHU JIMYHOCTHBIX U
MeTanpeAMETHBIX PE3YJIbTATOB;

® COCTaBJIEHA C YUETOM BO3PACTHBIX OCOOCHHOCTEH yJalluXcs;

® [IOCTENICHHO BBOJMTCS MPOEKTHasl JAEATENIbHOCTh — OT MUKPO-IIPOEKTOB B 7 KJlacce J10
MH/IMBUyaJIbHBIX IPOEKTOB B 9 Kiacce;

* 4acTh YUeOHOTO BpEMEHH OTBEJICHA Ha perieHue 3a1a4d B popmare PISA.
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Heanb v 3agauun:

Onupasch Ha WHAWBHIYyaJdbHBbIE O0pa30BaTENbHBIC 3alpPOCHl M CIOCOOHOCTH KaXJIOTO
pebeHKa TpW pealu3alui TNPOTPaMMbl  JOMOJHUTEIBHOTO OO0pa3oBaHus IO  (HU3HKE:
«OKcnepuMeHTapuid 1o  (QU3MKE», MOXKHO [OCTUYh OCHOBHOW I€JIM — pa3BUTh Yy
00y4alomuxcsi CcTpeMJieHHe K JdajibHelllieMy CcaMoonpeae/leHHI0, HHTEeJIEKTYyaJlbHOI,
HAYYHOH ¥ MPAKTHUYECKOH CAMOCTOATEIbHOCTH, IO3HABATEIbHOI AKTUBHOCTH.

Hdns  peanmzanuu 1eneil kypca TpeOyercs pelieHHe KOHKPETHBIX MPAKTUYECKUX
3a1a4. OcHOBHbIEe 321241 BHEYPOYHOIi 1esITeJIbHOCTH N0 (PU3HKHU:

¢ BBIABJIICHUC HWHTCPECOB, CKHOHHOCTCﬁ, CHOCO6HOCTCI\/'I, BO3MOKHOCTEH yqamuxcsa K
Pa3IMYHbIM BUAAM ACATCIBHOCTH,

° (bOpMI/IpOBaHI/IC MNpEACTAaBICHUA O SABJICHUAX MW 3aKOHaX OKpYXaromero wmupa, C
KOTOPBIMH HIKOJbHUKH CTAJIKHUBAIOTCA B HOBCGIIHGBHOﬁ JKU3HU,

* (hopMupoBaHKEe NPEACTABICHNS O HAYYHOM METO/I€ II03HAHUS;
* pa3BUTHE UHTEPECA K HCCIIEI0BATEIbCKOM NEATEIIbHOCTH;
* pa3BUTHE OIbITA TBOPUECKOH JI€ATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE HAaBBIKOB OpraHU3alldd HAy4yHOro Tpyda, paboThl €O CIOBapsMU U
SHUMKJIONEAUAMY;

* CO3JlaHME YCIOBUHM M peanu3allid BO BHEYPOUHOE BpEMs INPHOOPETEHHBIX
YHUBEPCATBHBIX Y4eOHBIX JCHCTBHI B yPOUHOE BpEMS;

¢ Pa3BUTHUC OIIbITa He(bopMaanoro O6H.I€HI/I${, BSaHMOﬂeﬁCTBHH, COTPYAHUYCCTBA,
pacliupCHUC paMOK O6H_IGHI/I$I ¢ COMUYMOM.

° q)OpMI/IpOBaHI/Ie HABBLIKOB IIOCTPOCHUA (I)I/I3I/I‘IGCKI/IX MoJiene u OIIPCACIICHUA I'PaHULl UX
IMPUMCHHUMOCTHU.

* COBEPIICHCTBOBAHUE YMCHHU MPUMEHSTH 3HAHUS 1O (QU3UKE JIsl OOBSCHEHUS SBICHUM
HOPUPOJIBI, CBOWCTB BEIIECTBA, PeUICHHs (HU3MUECKUX 3a7a4, CAMOCTOSTEIbHOTO MTPHOOPETEHUS U
OIICHKM HOBOW HH(OpMaIUd (PU3NUECKOTO COJEpNKAHUS, HCIOIB30BAHUS COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOIIOTUH;

* UCTOJb30BaHUE MPHOOPETEHHBIX 3HAHUM W YMEHUH [UIsI pelieHUs NPaKTUYECKUX,
JKA3HEHHBIX 33]1a4;

° BKJIFOUCHUC yqalmuxcs B pa3H006pa3Hy10 JCSATCIbHOCTD. TCOPCTUUCCKYIO,
NPAKTUYCCKYIO, AaHATTMTUYCCKYIO, [TIOMCKOBYIO,

* BBIpaOOTKAa T'MOKUX YMEHUI NMEPEHOCUTHh 3HAHUS U HABBIKM Ha HOBbIE (POPMbI yueOHOU
paboThI;

* pa3BUTHE COOOPA3UTENBHOCTU M OBICTPOTHI PEAKIMM MPU PEUIEHUH HOBBIX Pa3IMYHBIX
bu3nyecKkux 3az1ay, CBI3aHHBIX C MPAKTHUECKOHN JESITEIbHOCTHIO.
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OO0mas xapakTepucTHKa y4eOHOr0 npeaMeTa

B coBpeMenHOM Mupe poib PU3MKHU HEIPEPHIBHO BO3PACTACT, TaK KakK (M3HKA SBIISAETCS
OCHOBOM Hay4YHO-TEXHHMYECKOro mporpecca. Vcnonbp3oBaHue 3HaHUM MO (hU3MKe HEOOXOIMMO
KOKJIOMY JUISl PEIICHUs MPAKTUYECKUX 3a]ad B MOBCEAHEBHOM XU3HU. Y CTPOMCTBO U NMPUHLHUII
JeiicTBUSL OONBIIMHCTBA MPUMEHSIEMbBIX B OBITY M TE€XHUKE MPHOOPOB M MEXAHW3MOB BIIOJIHE
MOTYT CTaTh XOPOILEH WUIFOCTPALMEN K U3y4aeMbIM BOIIPOCAM.

dusnueckoe 0O6pa3oBaHHWE B OCHOBHOM IIKOJE JOJKHO OOecneuuTh (popMHpOBaHHE Yy
oOyJaromuxcs MPeACTaBICHUA O HAYYHOM KapTHHE MHpa — BaXXHOTO pecypca Hay4HO-
TEXHUYECKOTO Mporpecca, 03HaKOMJICHHE 00ydaromuxcs ¢ GU3NYEeCKUMU U aCTPOHOMUYECKHUMHU
SIBJICHUSIMH, OCHOBHBIMH IPUHIUIIAMH PA0OThl MEXAHHU3MOB, BEICOKOTEXHOJIOTHYHBIX YCTPOICTB
U TpubOpOB, pa3BUTUE KOMIETCHUUH B PEIICHUH HHKEHEPHO-TEXHUYECKUX M Hay4dHO-
UCCIIeIOBATENbCKHUX 3a/1a4.

OcBoenne yqe6H0r0 npeamMeTa «Du3ukan HAIIpaBJICHO Ha PA3BHUTHC Y o6yqa}01unxc;l
HpCIlCTaBJICHI/IfI 0 CTPOCHMHH, CBOfICTBaX, 3aKOHaX CYHCCTBOBAHUA W ABWXXCHHUA MATCPUH, HaA
OCBOCHUC O6y‘IaIOH_II/IMI/IC$I 06H_[I/IX 3aKOHOB U 38.KOHOMCpHOCTCI>i IIPUPOIHBIX SIBJICHI/Iﬁ, CO3JaHuc
yCJIOBI/Iﬁ JUIA q)OpMI/IpOBaHI/Iﬂ HUHTCJUICKTYAJIbHBIX, TBOPYCCKHX, TpaXXJaHCKHX,
KOMMYHUKAallUOHHBIX, I/IH(I)OpMaLII/IOHHBIX KOMHCTGHHHﬁ. O6yqa101unec51 OBJIAZICKOT HAYYHBIMU
MCTOJaMH pPCHICHUA  Pa3JIMYHbIX TCOPCTHUYCCKUX W INPAKTHYCCKHUX 3adad, YMCHUAMU
q)OpMy.TII/IpOBaTb THIIOTE3bI, KOHCTPYUPOBATHL, HNPOBOAUTH JIOKCIICPUMCHTBI, OHLOCHHUBATH U
AHAJIIM3UPOBATH MOJTYUYCHHBIC PE3YJIbTAThI, COITIOCTABJIATE UX C 00BEKTUBHBIMU peaIsaAMU KU3HU.

VYueOusiii npenmer «Dusmnka» cnocodbcTByeT GOPMHUPOBAHUIO Y 00YJAIOMIUXCA YMEHUI
0e30macHO HMCIOJIb30BaTh J1abopaTopHOE OOOPYJIOBaHME, MPOBOJUTH €CTECTBEHHO-HAYUHBIC
UCCIICIOBAHUSI U DKCICPUMCHTBI, aHAIM3UPOBATh IMOJIYUYCHHBIC PE3YJIbTaThl, NPEICTABISTh U
Hay4HO apryMEHTHUPOBATh IIOJIy4YEHHBIE BBIBOBI.

Conepskanue nporpamMmmbl
7 Kaace

BBenenue. Beonnoe 3ansarue. e u 3agaun kypca. TexHuka 6€301MacHOCTH.
Posib 3KkcniepuMeHTa B JKM3HM YeJI0BEKa.
Teopusa: W3yuyuTb OCHOBBI TEOpHUH IOrpelIHOCTEH. llorpemHocTn mNpsMbIX U
KOCBEHHBIX H3MEPEHUN, MaKCHMalbHas MOTPEIIHOCTh KOCBEHHBIX HM3MEPEHUI,
yu4eT TMOrpelHoCTel u3MepeHuil mpu mnoctpoeHuu rpadukos. llpencraBienue
PE3yNIBTaTOB U3MEPEHU B (hopMe TaOIuIl U TpadUKOB.

IIpakmuka: OCHOBBI TEOPUU IOIPEIIHOCTEM NPHUMEHATh NPH BBIIOJIHEHUN
AKCIEPUMEHTAJbHBIX  33/a4, MPaKTUYeCKMX paldoT. (€ HCHOJIb30BAHHEM
odopynoBanus «Touka pocray)
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Xapaxmepucmuka 0CHOBHbBIX 8UO08 OeAMENbHOCMU

[IpuBomuTh mpUMEpPHl OOBEKTOB wu3ydeHHs (u3uku (pusuyeckue SBICHUSA,
¢dusnveckoe Teo, BeliecTBo, (puzmueckoe moiie). HabmonaTh M aHaIM3HPOBATH
busnueckue siBneHus: (GUKCUPOBATH U3MEHEHMsI CBOMCTB OOBEKTOB, CPAaBHHUBATh
uxX 1 0000maTe). [103HaAKOMHUTBCS ¢ IKCIIEPUMEHTAIBHBIM METOJIOM HCCIIEIOBAHUS
npuposbl. COopka npuOOpoB M KOHCTpYKIUW. Mcmosib30BaHHME WM3MEPUTEIbHBIX
npuOopoB. BrinonHeHne 1abOpaTOPHBIX U MPAaKTHYECKUX padoT. /luarHoctuka u
yCTpaHEHHE HEUCTIPAaBHOCTEN

npubopoB. BricTpanBaHKe rUMOTE3 HA OCHOBAHUY UMEIOIINXCS TAHHBIX.
MexaHuka.

Teopusi: PaBHOMepHOE UM  HepaBHOMepHOe  JBWKeHue. ['paduueckoe
Mpe/cTaBlIeHUE ABIKEeHUs. Pelienne rpadmyeckux 3ajaad, pacyeT MyTu U cpeaHen
CKOPOCTH HEpaBHOMEpPHOro JABWXKEHHUS. [loHSATME WHEPIMUM U HHEPTHOCTH.
[entpobexnas cuna. IlpuMeHeHne JaHHBIX  (U3UYECKUX  TIOHSATUHA B
KUBHEJEATENbHOCTY YenoBeka. Cuia ynpyrocTH, CUjia TPEHUS.

Ilpakxmuxa.: ViccnenoBaHue 3aBUCUMOCTH CHWJIbI YIPYTOCTH, BO3HUKAIOIIEH B
Npy>XUHE, OT cTeneHu nedopmaruu npyxuHbl. OnpeneneHue kodpduimeHta
TPEHHUs Ha TpuOoMeTpe. (¢ ucnoab3oBaHueM o6opynoBaHus «Touka pocra)
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT CUJIBI HOPMAJIBHOTO JaBJICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 OesMENbHOCMU
Ananu3 tabmui, rpadhukoB, cxeM. [louck oObsICHEHUST HAOJI01aeMbIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB 1O UepTexkaM U MOJAENsAM. AHanu3
BO3HMKAIOIIUX TMpOOJIeMHbIX cuTyauuid. W3o0paxkaTh cuCTeMy KOOpPIUHAT,
BBIOMpATh TEJIO OTCYETA U CBS3BIBATH €r0 C CUCTEMOM KoopauHaT. Mcmosib3oBaTh
CUCTEMY KOOpJMHAT MJIA M3Y4YEHUS NpsAMOJIMHEHHOro aBuxeHus Tena. COopka
npubOpoB ¥  KOHCTpyKumid. Mcmonp3oBaHHEe U3MEPHUTENBHBIX  MPUOOPOB.
BrimonHenne 71ab0paTOpHBIX W MPAKTHYECKUX padoT (€ MCNOJb30BaHUEM
odoopynoBanusi «Touka pocra»). JlnarHocTHKa M yCTpaHEHHE HEHCIIPABHOCTEH
npuOopoB. BeicTpanBaHWe THUNOTE3 HAa OCHOBAaHMU HMMEIOIMIMXCS JaHHBIX.
KoncTtpynpoBanue U MOJAECIUPOBAHMUE. BrinonHenne 3aaHUM  TI0
YCOBEPIIIEHCTBOBAHUIO TPpUOOpOB. Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka u nmpoBepka METOJUKH IKCIIEPUMEHTAILHON paboThl. PaboTa B MasbIx
rpynnax. AHaJIU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIIeHUE, JCHCTBUA.
[IpencraBnenune pe3yJbTaTOB MNApHOW, TPYNIOBOM MEATEIBHOCTH. YYacTHE B
JIMAJIOTe B COOTBETCTBUU C MPABUJIAMH PEUEBOTO TTOBEJCHUS.

I'mapocraTuka.

Teopus: 3axkoH Apxumena, 3akoH Ilackans, TuApPOCTaTUYECKOE aBJICHHUE,
COOOTIAIOIINECS COCY/IbI, THIPABINYECCKUE MAIITHHBI.

Ilpaxmuxa: 3a0auu: BBHITAJKUBAOIIAS CUJIa B PA3IUYHBIX CUCTEMax; MPUOOPHI B
3ajavax (COOOIIAOIIMECs COCYbI, TMIPABIMYCCKAE MAIWHBI, PbIYard, OJIOKH).
DKCIepUMEHTAIbHBIC 3aJaHNUS

1)usmepenne cuiibl Apxumesa, 2)U3MEpeHHe MOMEHTA CHIIbI, JCHCTBYIOMIETO Ha
pbIyar, 3)u3MepeHue
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paboThl CUJIBl YNPYrOCTH MPU MOABEME Tpy3a C IMOMOIIBIO MOJBHKHOTO WIIU
HETIOABMKHOT0 0J10Ka.(C ncnonb3osaHuem obopyaoBaHua «Touka pocra»)
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCMU

Ananu3 tabmun, rpadukoB, cxem. [lonck 0OBICHEHHS HAOIIOMAEMBIM COOBITHSIM.
COopka mpubOpoB M KOHCTpYKIUH. Mcronb3oBaHue HW3MEPUTENBHBIX MPUOOPOB.
BrinonHenre 1abopaTOpHBIX U MPAKTUYECKUX paboT. JIMarHocTUKa U yCTpaHEHHUE
HEUCTpPaBHOCTEW mpuOOpoB. BricTpanBanue rumoTe3 Ha OCHOBAHWU HMEIOIIUXCS
naHHbeIX. KoHcTpynpoBanue u MojenupoBaHue. Pabora B ManblX TIpynmnax.
AHanu3upyioT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIIeHHEe, JICHUCTBUA.
[IpencraBiieHne pe3yJabTaTOB IMApHOM, TpyNmoBoil nesTenbHOCcTH. [loaroroBka
COOONICHUI M JOKJIAJOB. YuacThe B JMajore B COOTBETCTBUU C IpaBUIIAMU
pEYEBOro MOBEICHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHoBecuEe TBEpAbIX TeJ. Y CIOBUSA paBHOBECHS. MOMEHT
cuibl. [IpaBmiio wmomeHTOB. lleHTp Tsbkectu. MccnenoBaHue pa3aMdHBIX
MexaHudeckux cucteM. KoMmOuHMpOBaHHBIE 3ajayd, WCIOJb3YsS YCJIOBHS
paBHOBECHS.

Ilpaxmuka: VI3rotoBneHue padoTaronieil CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMeNbHOCMUL.

Ananu3 tabnui, rpadukoB, cxeM. [louck oObsICHEHHUsT HAOII0/1aéMbIM COOBITHSIM.
OnpeneneHue CBOWCTB MOpuOOPOB MO YepTekaM U MOJACISIM. AHaIu3
BO3HUKAIOUIMX MPOOJIEMHBIX cuTyanui. HaOmogate JedcTBUE  MPOCTHIX
MexaHu3MOB. [l03HAKOMUTBCA € (PU3NYECKOW MOJENbIO «a0CONOTHO TBEPAOE
Teno». Pemate 3agaun Ha NMpUMEHEHHE YCIOBHs(TIpaBWiIa) paBHOBECHS phluara.
[IpumeHsaTh ycioBue (IpaBUiIO) paBHOBECUS pblyara Jjisi OOBSACHEHMS IEHCTBUS
pPa3IMYHBIX MHCTPYMEHTOB,  HCMOJb3yeMbIX B TeXHUKE M B ObITy. COOpkKa
npuOOpOB M  KOHCTpyKUMH. Mcnonb3oBaHWE HM3MEPUTENBHBIX  MPUOOPOB.
BrimonHeHne 1abopaTOpHBIX U MPaKTUYECKUX padoT. Jlnarnoctuka u

yCTpaHEHHE HEHMCIpaBHOCTEW MpuOOpoB. BricTpamBaHue rumoTe3 Ha OCHOBAHUU
UMEIOIUXCsl  JaHHbIX. KoHCTpywpoBaHuME U MoOJeIUpoBaHuE. BblnogHeHue
3aJlaHiid MO YCOBEPILIEHCTBOBaHUIO MpUOOpoB. Pa3zpaboTka HOBBIX BAapUAHTOB
onbITOB. Pa3paboTka v MpoBepKa METOIUKHN SKCIIEPUMEHTANIBHON PAOOTHI.

PaGora B Mampix rpynmax. AHaJM3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemenue, gevicteus. l[lpencraBiieHue  pe3ysibTaTOB  NApHOW, TIPYIIIOBOMN
nearenbHocTd.  IloaroroBka  cooOmieHuit u  nokiIanoB.  OCYIIECTBISIIOT
CaMOOLICHKY, B3aUMOOLEHKY JIEATEIbHOCTH. Y4acTHE B IUAJIOre B COOTBETCTBHUHU C
MpaBUJIAMH PEYEBOTO MOBEJCHUS.

8 Kkiacc

TennoBbIe ABJICHNA.
TennoBoe pacumpenue ten. [Ipouecchl IIaBaeHus U OTBEPAEBaHUs, UCTIAPEHUS U
KOoHJAeHcauu. Termonepenayda. Bia)xHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHus ipaa B Boje. 2. CKOpOCTH UCTapeHUs
pa3nuYHbIX KUAKocTel. 3. TeroBele ABUTATENH OyayIIETO.

Jlabopamopuvie pabomer (¢ uCHOJAb30BaHUEM oOopyaoBaHusi «Touka
pocta»): 1. Mi3MeHeHus AIMHBI TeJa MPH HarpeBaHUU U OXJaxaeHuH. 2. OTIUBKa
napaduHoBoro cosjgatuka. 3. HaGmiomenuwe 3a muraBiaeHueM Jjpaa 4. Ot yero
3aBHCHUT CKOpPOCTh HcCHapeHusi >xuaxoctu? 5. HaOmrogenue TemIonpoBOIHOCTU
BOJbI U BO3/IyXa.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU

CaMocTosATENbHO (POPMYIMPYIOT MMO3HABATENbHYIO 3a7ady. YMEKT € MOMOILBIO
BOIPOCOB  JOOBIBaThb  HEJOCTAIOLIYI0  HH(OpMALHUIO. Hcnons3oBanue
U3MEPUTEIBHBIX MPUOOPOB. BhINoIHEHHE 1a00paTOPHBIX U MPAKTHYECKUX PadoT.
JlnarHoctuka M ycTpaHEHUE HEMCIPABHOCTEW MPUOOPOB. BhIcTpanBaHue rumnores
Ha OCHOBAHWM MMEIOIIMXCS NaHHBbIX. KOHCTpyHpoBaHuEe U MOJIEIUPOBAHHUE.
BreinonHenune 3agaHuil 1Mo ycOBEpILIEHCTBOBaHMIO NpubopoB. Pa3zpaboTka HOBBIX
BapUaHTOB OIBITOB. Pa3paboTka M IpoBEepKa METOJUKU 3KCHEPUMEHTATbHON
pabotel. Pabota B ManbIx rpynmnax. AHATU3HPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT
CBOE pemeHue, neuctBusA. lIpencraBiieHne pe3ysnbTaTOB IMAPHOW, TIPYIIIOBOM
NEATEIbHOCTH. Y YacTHE B IUAJIOTE B COOTBETCTBUU C MPABUIJIAMU PEYEBOrO
IIOBECHMUS.

DJIEKTPUYECKHE SABJICHUS.

Mukpomup. Monenn atoma, cymectBoBaBmme g0 Hadaina XIX. Hcropus
OTKPBITUSL M JEHUCTBHA TalbBAHMYECKOro 3JieMeHTa. Mcropust co3gaHus
aneKTpopopHON MamKHbl. OnbIT BosbTa. DNeKTpUyecKuil TOK B 31EKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosb3oBanueM odopyaoBanus «Touka pocray)

1. Mopnenu atomoB. 2. ['anbBaHnYECKUE ANEMEHTHI. 3. DIEKTpOoHOpHOU

MamuHel. 4. OnbiTel Bonera u ["asbBanm.

Jlabopamopnvie pabomer: 1. Co3naHue TallbBAHUYECKUX DJJIEMEHTOB U3
HOJIPYYHBIX CPEACTB. 2. DJIEKTPUUYECKHI TOK B KUAKOCTAX CO3/IaHUS «30JI0TOTrO
KIIFOUHKAY .

Xapaxmepucmuxka OCHOBHBIX BUJOB JESITEIbHOCTH:

VYrpaBnstor cBoed MO3HABATENHLHOM M Y4eOHOW JESTEIBHOCTHIO MOCPEIACTBOM
ITIOCTAHOBKM II€JIEM, IUJIAHUPOBAHUSI, KOHTPOJS, KOPPEKUMU CBOUX JECUCTBUU M
OLICHKM YyCHEeImHOCTH YcBoeHus. CpaBHHUBAIOT cmoco0 M PE3ylbTaT CBOMX
JNEHUCTBUN € 00pa3lioM - JIMCTOM COMpPOBOXIeHUs. OOHAPY UBAIOT OTKJIOHEHUS.
OO1yMbIBaIOT MIPUYKHBI OTKIOHEHUH. OCYyIIECTBISAIOT CAMOKOHTPOJb U
B3aMMOKOHTpOJIb. Vcnonb30BaHue M3MEpPUTENbHBIX NpUOOpOB. BrlmonHeHue
7a00paTOPHBIX M NpaKTHYeCKWX pador. JluarHoctuka W yCTpaHEHHE
HEUcIpaBHOCTEeW NmpuOOpoB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUM MMEOUIUXCS
naHHbIX. KOoHCTpyHpoBaHue U MOJEIMPOBAHKE.

JIEKTPOMATHUTHBIE SBJICHUS.

MarautHoe ToJie B BemiecTBe. MarHuTHas aHoMmanus. MarHuTHeie Oypw.
PazHoBuaHocTn AIEKTPOU3IMEPUTENIbHBIX npruOOpOB. PasnoBuanocTH
AJIEKTPOJBUTATEIIEH.
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Hemoncmpayuu (¢ ucmoJib30BaHueM o0opynoBanusi «Touka pocrtay):
1. HarnsimHOCTh MOBEACHMSI BEIIECTB B MarHuTHOM Tiosie. 2. [Ipe3enranuu o
MarHuTHOM ToJie 3eMJid M O MarHuTHeIX Oypsx. 3. [leMoHcTpamms
Pa3HOBHUJIHOCTEH  DJIEKTPOU3MEpPUTENbHBIX  mpubopoB. 4.  HarmsgHocTb
Pa3HOBUIHOCTEHN ANEKTPOABUTATENEH.
Jlabopamophvie pabomul: 1. VccaenoBanue pa3inuHbIX AJIEKTPOU3ZMEPUTETBHBIX
puOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCMU
VYrpaBigioT cBoel MO3HABATEIBHOW M Y4€OHON AESTEILHOCTHIO MOCPEICTBOM
IIOCTAHOBKM II€JIEY, IJIAHUPOBAHMWsI, KOHTPOJSA, KOPPEKUMU CBOMX JEUCTBUU M
OLICHKM YyCHEeIHOCTU YycBoeHus. CpaBHHUBAIOT crmoco0 U Pe3ylbTaT CBOMX
JEUCTBUNA € 00pa3loM - JIUCTOM COIMpPOBOXIeHUsA. OOHAPYKUBAIOT OTKJIOHEHUS.
OOyMBIBaIOT MPUYUHBI OTKJIOHEHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.
Onruyeckue sAiBJICHUA.
M cTOYHUKM CBETA: TEIUIOBBIE, JIOMUHECLIEHTHBIC, UCKYCCTBEHHbIE. M3rOoTOBIICHHE
KaMepbl - OOCKypa W HCCIEIOBAaHUE H300paXKEHHsI C TIOMOUIbIO MOJEIH.
MHorokpatHoe HW300paK€HHE TMpeaMeTa B HECKOJbKHX IUIOCKUX 3€pKaJlax.
M3roToBUTH NEPUCKON M C €r0 MOMOLIBIO NMPOBecTH HabmoaeHus. [IpakTuyeckoe
VCIIOJIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHBIC UIUTFO3UH, TOPOKIAEMBIE
npejaomiieHueM cBeta. Mupaxku. Pa3Butue BOJIOKOHHOW onTuKH. Mcnons3oBanue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBannem odopynoBanns «Touka poctay)
1. Pasnuunbie HCTOYHUKH cBeTa. 2. M300paxeHne mpeaMera B HECKOJIbKUX
IUIOCKUX 3epkanax. 3. M3o0pakeHue B BOTHYTHIX 3epkaiax. 4. Mcmosb3oBaHue
BOJIOKOHHOW oNTUKH. 5. VYcTpolcTBo ¢oToanmapaTtoB, KHHOIPOEKTOPOB,
KQJIEUIOCKOIIOB.
Jlabopamopnvie pabomui: 1. I3roToBieHue kamepsl - 00CKypa M HCCIeIOBaHUE
u300pakeHuss ¢ momomipio Mojenu. 2. IlpakThueckoe NPUMEHEHHE TIOCKUX
3epkai. 3. IlpakTuueckoe UCHOIb30BaHUE BOTHYTHIX 3epkan. 4. M3roromnenue
HEePUCKOIa U HAOIIOACHUS C IOMOIIbIO MOJIEIH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCMU.
VYrpaBnsitor cBoed MO3HABATENbHONM W Y4YEOHOU IEeATEIbHOCThIO TOCPEICTBOM
IIOCTAHOBKM LEJIEH, TUIAHUPOBAHUSA, KOHTPOJIS,, KOPPEKLMH CBOUX ACHUCTBUU U
OLICHKM YCHEIIHOCTH YCBOEHHMs. BbIensoT v (opMylIHpyIOT MO3HABATEIbHYIO
1ueiab. BBIAENSIOT KOJWYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB, 3aJaHHbIC
cinoBaMu. [I[pyHAMAIOT MO3HABATENBHYIO LIEJIb U COXPAHSIOT €€ IPU BBIIIOJIHEHUU
yueOHbIX aeicTBuil. OCO3HAIOT CBOM JeHCTBUS. VIMEIOT HaBBIKM KOHCTPYKTUBHOTO
OOIIeHHs B MaJIbIX TpyIax.
Yes10BeKk u npupoaa
ABTOMaTMka B Hamed XKu3HHA. IIpuMepbl HMCHOJAB30BaHMS ABTOMATHYECKHX
YCTPOMCTB B Hayke, Ha MpousBojcTBe M B ObITy. CpenctBa cBsszu. Panno u
TEJIEBUICHUE. AJIbTEPHATUBHBIE WCTOYHUKHU SHEPrUU. Buapl 3JIEKTPOCTaHUUU.
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HeobxoauMocTh SKOHOMHUM TPUPOIHBIX PECYPCOB W HCIIOJIB30BAHUS, HOBBIX
HKOJIOTMYHBIX U 0e30macHbIX TexHojoruil. Hayka u 6€301macHOCTb J101ei.
Hemoncmpayuu: 1. hpoTomaTeprabl ¥ CIANIbI IO TEME.

Jlabopamopnvie pabomeir: 1.3ydueHue AeHCTBHI CPEACTB CBSI3H, PAAUO H
TEJICBHUICHUSI.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU:

CamocrosiTenbHO  (DOPMYJTUPYIOT —TIO3HABATEIBHYIO  3ajady. YMeroT (Wi
pa3BUBAIOT) CIOCOOHOCTh C TIOMOIIBIO BOMPOCOB JOOBIBaTh HEIOCTAIOIIYIO
uH(OpMAITHIO.

9 kJacc

Kunemaruka
CrocoObl  omucaHusi ~ MeXaHW4yeckoro  JBkeHus.  Cucrema  OoTcuera.
[IpsmonuHeliHOEe nBHKEHHE. lIpsAMoOnMHENHOE pPaBHOMEpPHOE JABWIKEHHE 10
mwiockoct. llepemelnieHne W CKOPOCTh MPU PABHOMEPHOM MPSAMOJUHEHHOM
JBUKEHUU MO TJIOCKOCTH. OTHOCHUTENBHOCTh JABHKEHUSA. CIOKEHHE JBUKEHUU.
[IpyHIMD HE3aBUCHMOCTH JBWKEHHU. KpuBonuHeiiHOe ABmkeHHE. JIBuMxKeHue
Tena, OpOIIEHHOrO IOJ YIJIOM K TOpPU30HTY. PaBHOMEepHOE MABMXKEHHE IIO
OKPYKHOCTH. YT0Bas ckopocTs. [lepnon u wactora Bpamenus. CKopocTb
Y YCKOPEHHUE MTPU PAaBHOMEPHOM JIBXKEHHUH 110 OKPYKHOCTH.

Jlabopamophnvie pabomvi(c ucnoJb30BaHUEeM o0opynoBaHusi «Touka
pocTa):

N3ydyenue nBMKEHUS CBOOOHO MAAIOIIETO TENA.
N3ydyeHue ABUKEHUS IO OKPY>KHOCTH.
IIpumepnvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!
OnpeneneHue CKOPOCTHM  PABHOMEPHOIO  JIBJKEHHS TIPU  HMCIOJIb30BAHHUU
TpeHaxkepa «0eroBas JOPOXKKa».
Hcropuueckass peKOHCTPYKILMS ONBITOB l'anmuiess mo ompeneneHuto yCKOPEHHUs
CcBOOO/IHOTO Ma/IEHHUS TEJl.
[TpuHIMIIBI paOOTHI NPUOOPOB ISl U3MEPEHUSI CKOPOCTEN U YCKOPEHUH.
[IpumeHeHue cBOOOIHOTO aJACHUS 111 UBMEPEHUS PEaKLUU YEIOBEKa.
Pacuer TpaekTopun IBMKEHUS NepcoOHaxen paccka3os P.Pacmo.
Xapaxmepucmuka 0CHOB8HbIX 8UO08 OesimenlbHOCMU . YTEHNE U 00CYKIEHHE TEKCTa
cTaTeld MHTEPHET-CAaWTOB, 0OCY)KJICHHE JTOKJIAI0B M MPE3CHTAINN, COCTaBICHUE U
pernieHue 3a1a4, 00Cyx)aeHue crnocoooB pemienus (moarotopka k OI'D mo dusuke).
JInnamuka
Nuepunanbabie cucteMbl oTcueTa. Cuna. 3akoHsl HeroToHa. [[BHkeHUE Tena mox
JEUCTBUEM HECKOJbKMX CHWI. JIBM)KEHUE CHCTeMbl CBA3aHHBIX Tei. JlMHamuka
PaBHOMEPHOTO JIBM)KEHHS MaTEpUaJbHOM TOYKM MO OKpyxkHocTH. Kiaccel cui.
3aKOH BCEMUPHOTO TAroTeHus. J[Br>keHue mianeT. FICKyCCTBEHHbIE CIyTHHUKH.
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Conneunas cuctema. Mcropus pazsutus npenacrasiieHuid o Beenennoid. Ctpoenue
Y HBOIIOLMS BeeneHHou.

Jlabopamophnvie pabomvi(c HUCNOJb30BaHHMEeM oOopyaoBaHusa «Touka
pocTay):

N3mepenne Macchl Tena C UCMOJIb30BAHUEM BEKTOPHOTO Pa3jiOKEHHUS CHIIBL.
N3yueHne KWHEMATUKNA W TUHAMHKH PaBHOYCKOPEHHOTO IBIKEHUs (Ha mpumepe
MamuHbl ATByza). M 3ydeHue TpeHUs CKOJIbKEHHUS.
lIpumepHvie memovl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Hcropuueckass peKOHCTpYKIHsS OonbITOB KylnoHa U AMOHTOHA MO OIpPEAENICHUIO
BEJIMYMHBI CUJIBI TPEHUS CKOJIBKEeHHUs. [lepBble HCKYCCTBEHHbIE CTYTHUKU 3€MIIU.
Kak oTnnyaroTcsi MeXaHMYEeCKHME IMpoLecChl Ha 3eMjie OT MEXaHMYECKUX
niporieccoB B kocmoce? Tena ConHeuHoit cucteMbl. OTKpPBITHS Ha KOHYUKE Tepa.
Xapaxkmepucmuxa 0CHOBHbIX U008 OessmelbHOCIU. YTCHUE U 00CYKJICHUE TeKCTa
CTaTell MHTEPHET-CAlTOB, 00CYKJEHUE JTOKIAaJ0B U MPE3CHTALUN, COCTABICHUE U
pereHue 3aaa4, o0cyxaeHue cnocodos pemieHus (noaroroka k OI'D no usuke).
Nmnyabce. 3aKoH COXpaHEHUs1 MMITYJIbCa

Nmnynec. M3MeHeHne wmMItynbca MarepuanibHOW TOYkKM. CHcrema Ten. 3aKoH
COXpaHEHUS UMITYJIbCA.

IIpumepHvie memovl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

PeaktnBHOEe nBmkeHune B mpupone. PaccnenoBanme JITII ¢ momompro 3akoHa
COXpaHEHUS UMITYJIbCA.

Xapaxmepucmuka 0CHO8HbIX 8U008 OesimenlbHOCMU . YTEHNE U 00CYK/IEHHE TEKCTa
CTaTeil MHTEPHET-CAUTOB, OOCYKJIEHUE TOKJIAJ0B U MPE3CHTAlUN, COCTABICHUE U
penieHue 3a1a4, 00CcyxaeHue cnoco0oB pemenus (moaroropka k OI'D no usuke).
Craruka

PaBHoBecue Tena. MOMEHT Cuiibl. Y CIIOBUS paBHOBECHS TBEpAOro tena. [IpocTeie
MEXaHU3MBI.

Jlabopamophnvie pabomvi(c HCNOJb30BaHHMEeM o0opyaoBaHusa «Touka
pocTay):

OmnpeneneHue HEHTPOB MacC Pa3IuvHbIX Tell (TpU crioco0a).

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM!

[IpumMeHeHne MpOCTHIX MEXaHU3MOB B CTPOMTENBCTBE. OT 3€MJISTHKH [0
HeOockpeba. MccnenoBanre KOHCTPYKIIMU BEJIOCUTIEA.

Xapaxmepucmuka 0CHOB8HbIX 8UO08 OesimelbHOCMU . YTEHNE U 00CYKIEHHE TEKCTa
CTaTeil MHTEPHET-CAUTOB, 0OCYKJEHUE TOKJIAJ0B M MPE3CHTalUl, COCTABICHUE U
pernieHue 3a1a4, 00CcyxaeHue cnocoooB pemienus (moarotroska k OI'D mo dusuke).
Mexannuyeckue K0Je0aHUSA U BOJHBI

Mexanudeckue koneOanusa. I[IpeoOpazoBaHue »SHEpPrud MpU MEXAHMYECKHX
KojeOanusx. MareMaTuyeckuii W TPYXKUHHBIM ~ MasTHUKH. CBOOOAHBIE,
3aTyXalolllie U BbIHYXJCHHbIE KoseOaHus. Pe3onanc. MexaHuUYecKHe BOJIHBI.
JInuHa U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamophnvie pabomvi(c ucnoJb30BaHueM o0opynoBaHusi «Touka
pocTa):
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N3yueHne koneOaHnil HUTSHOTO MasiTHUKA.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM!

CtpyHHBIE MY3bIKaJbHbIE HHCTPYMEHTHI. KosebaTenbHble CUCTEMBI B MIPUPOJIE U

TEXHUKE.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU . YTEHIE U 00CYKIEHUE TEKCTa

CTaTeil MHTEPHET-CAUTOB, OOCYKIECHUE OKJIAJ0B M MPE3CHTAIlMN, COCTAaBICHUE U

pelieHue 3aa4, o0CyKJIeHHe croco0oB pemieHus (moaroroBka k OI'D no ¢usuke).

DJIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJIHBI

[Tepemennsbiii snekTpuueckuii Tok. KosebaTenbHbIE KOHTYp. BBIHYXJIEHHBIE H

cBoOogHBIE DM KoJsieOanusa. DM BOJIHBI U UX CBOMCTBA.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

[IpuHIMOBI paAMOCBSI3UM U TeleBUAeHUs. Biusaue DM u3nydeHUM Ha KUBbBIC

opraHu3Mmsbl. I3rotoeineHne ycTaHOBKY AJI1 JEMOHCTPALUU ONBITOB 1o OMMU.

OnektpomaruuTHoe wu3nydyeHne CBY-neun. Hcropuueckas peKOHCTPYKIUS

ONBITOB AMIIepa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesimelbHOCMU . YTeHNEe U 00CYXICHHE TEKCTa

cTaTeil UHTEPHET-CAlTOB, OOCYXKJECHUE JOKIAJ0B M MPE3CHTAIlMNA, COCTaBICHUE U

penieHue 3a1a4, 00CcyxkaeHue cnoco0oB pemenus (moarotoska k OI'D no ¢usuke).

Onruka

Hctounuku csera. [elicTBus cBeTa. 3aKOH MPSIMOJIMHEMHOTO pPaCIpOCTPaHEHUS

cBeTa. 3aKoH oTpakeHus ceta. [locTpoeHne n300pa>keHuil B MIOCKOM 3epKalie.

3aKoH MpEeJIOMJICHUS CBETa HA TUIOCKOM T'paHUIE JBYX OJHOPOIHBIX MPO3PAUYHBIX

cpen. llpenomnenne cBera B mpusme. Jlucnepcust cBeTa. SIBileHME MOIHOTO

BHYTpeHHero oTpaxkeHus. JIuuzbl. Tonkue nuH3bl. [locTpoeHue wuzo0pakeHHi,

CO371aBa€MbIX TOHKUMU JUH3aMH. ['11a3 u 3penne. Onruyeckue npudopsI.
Jlabopamophnvie pabomvi(c HCNOJb30BaHHMEM o0opyaoBaHusa «Touka

pocTay):

DKcIepuMeHTalbHas TPOBEPKA 3aKOHA OTPaKEHHUS CBETA.

N3mepeHue nokazaresns NpeaoMiIeHUs BOIbI.

N3mepenne poKyCHOTO PaCCTOSIHUS COOMPATOIIEH JIMH3BI.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM!

Hctopus nccnenoBaHusi CBETOBBIX SIBICHUH.

Hctopudeckas peKOHCTPYKIIUS Tejieckona [ anues.

N3roroBneHne Kajlena0CcKoIa.

Xapaxmepucmuka oCHO8HbIX 8U008 OesimelbHOCMU . YTEHNE U 00CYKIEHHE TEKCTa

cTaTeld MHTEPHET-CAaUTOB, OOCYXXICHUE TOKIAI0B U MPE3CHTAIMN, COCTABJICHUE U

peleHue 3aaad, o0cyxaeHue crnocoooB pemieHus (moaroroska k OI'D nmo puzuke).

du3ukKa aToMa ¥ aTOMHOIO si/Ipa

Crpoenue aroma. llornomienne u ucnyckanue cBeta aroMaMu. ONTHYECKUE

cnektpsl. OnbiTel Pesepdopaa. [Tnanerapuas moaens aroma. CTpoeHHE aTOMHOTO

anpa. 3apsI0BO€ U MacCOBO€ 4YHCia. SIepHble CHIIbl. DHEPTUsl CBSI3M ATOMHBIX

anep. 3akoH paJdoaKTUBHOro pacmana. Anbda- u Oera-pacnansl. [Ipabuna

cMelleHus. fAnepueie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHas >HEpreTuka.
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HUctounuku sHeprun ColiHIIAa W 3Be3A. Peructpanus sIICpHBIX H3ITYUYEHHU.
BimsiHne paguMoakTHBHBIX M3JIy4EHUM HA JKHUBBIE OpraHu3Mebl. Jlozumerpus.
DKOJIOTHYeCKUe MPOoOJIeMbl SIIEPHON SHEPTETUKH.

lIpumepHvie memovl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

Hcropus n3ydeHus atoma.

N3mepenue KI1/] conneunoi 6atapen.

HeBuauMmele u3iydeHus: B CHEKTPE HArpETHIX TEI.

Xapaxkmepucmuxa 0CHOBHbIX 81008 OesimelbHOCMU. YTEHUE U 00CYXICHUE TEKCTa
cTaTeli MHTEPHET-CAaTOB, OOCYXICHUE OKIAI0B U MPE3EHTAIN, COCTABICHUE U
pelieHue 3aa4, o0CyKJIeHHe croco0oB pemieHus (moaroroBka k OI'D no ¢usuke).
®opMblI Oprasu3anuy o0pa3oBaTeJbLHOI0 Mpouecca:

- TpyNIoBasd;

- UHAUBUIyaJIbHAas;

- ppoHTaTBHAS.

Beaymime TeXHOJIOTHH:

Hcnonp3yroTcsi 3J€MEHThl CIEAYIOIUX TEXHOJOTUI: MPOEKTHas, MPOOJIEMHOTO
oOydeHusi, HHPOPMALIUOHHO-KOMMYHHKAMOHHAs, KPUTUYECKOTO MBIILJICHUS,
poOJIEMHOTO AMaora, UrpoBasl.

OcHoBHBIE MeTO/IbI Pa0OTHI HA YPOKe:

Benymymu Merogamu  OOydeHHs] SIBISIOTCS: YAaCTHYHO-TIOMCKOBOM, METO[
MaTEMaTUYECKOr0 MOJICIIMPOBAHUS, aKCHOMAaTUYECKUN METO/I.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc IBJISI€TCS JONOJHUTEIBHBIM, TO OTMETKA B Oajjilax HE CTaBUTCSL.

VYyamuiicss y4uTcsi OL€HUBATh ce€0s U APYrMX CaMm, YTO MO3BOJISIET pPa3BUBATH
YMEHHUSl CaMOaHajiu3a U CIHOCOOCTBYET pa3BUTHUIO CAaMOCTOSTEIBHOCTH, Kak
CBOMCTBY JIMYHOCTM YydYalierocsi. BbIsBI€HHE NPOMEXKYTOUYHBIX U KOHEUHBIX
pE3YJIbTATOB  YYalIMXCS MPOUCXOJUT 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTE,
3a4eTHbIE pabOTHI:

* TemMaTMyeckas Moa0opKa 3aJad pa3IuyHOrO0 YpPOBHSA  CIIONKHOCTH C
MPEACTABICHUEM DPa3HbIX METOJIOB PELIECHUS B BHUAE TEKCTOBOIO JOKYMEHTA,
npe3eHTanuu, (JIII-aHUMANMH, BUIEOPOJINKA Wik WeD - crpanuns! (caiita)

* BBICTABKa IIPOEKTOB, ITPE3CHTALIN;

* ICMOHCTpAIHsI SKCIIEPUMEHTA, KaYeCTBEHHON 3a7a4il ¢ Ka4eCTBEHHBIM (YCTHBIM
WIM B BUJE NMPWIOKEHUS, B TOM YHCIE, TPE3eHTalMel) ONMCaHueM Ipoliecca Ha
3aHATUH, (PEeCTUBAJIC IKCIIEPUMEHTOB; (PUZNYECKUE OJTUMITHAIBI.
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TOUKA \!pocm

KanenaapHo-temMaTuieckoe MiaHupoBaHue 7 KjIacce

Ne Hara Tema ypoka Hcnoan3oBanue puMeY
n/n | npoBeneHUs 000pY10BaHNS EHTPA AHHC
Ilnan ®akr €CTeCTBCHHOHAYYHOMH
1 TeXHOJIOTHYeCKOi
HaNpaBJIEeHHOCTel
«Touxka pocta»
1. Beaenue (1)
BBoanoe 3ansarue. Llenu u 3agaun kypca. | Kommnberorepnoe
1 TexHuka 6€30MacHOCTH. o0opyoBaHue
2. Poab 3KcniepuMeHTA B JKH3HHU YejioBeKa (34)
Cucrema eMHULL, TOHATHE O KowmmerorepHoe
2 HPSIMBIX ¥ KOCBEHHBIX H3MEPEHUSIX o0opynoBaHue
DUBNYECKUI IKCTICPUMEHT. O6opynoBanue s
Buzpl Gpusnueckoro sKCrepuMeHTa. JIEMOHCTpaLui
[Torpemnocts n3mepeHus. Buabl
NOTPELIHOCTEN U3MepeHus. Pacuér
3 MOTPEITHOCTH U3MEPEHHUSI.
JlaGopartopHnas pabota O6opynoBanue st
«3mepenue oObeMa TBEPIOTO nabopaTopHBIX PaboT U
4 TCaan. HpaBI/IHa O(bOpMJ'ICHI/IH YYEHUYECKUX OIBITOB
nabopaToOpHOM pabOTHI.
3. Mexanuka (84)
5 PaBHOMepHOE U HEpaBHOMEPHOE O6opynoBanue s
JABHKCHUS. 1abopaTopHBIX PadoT U
6 ['padmdeckoe mpecTaBICHIE VIEHHYECKHX  OIBITOB
ABYKCHUA, (Ha 0a3e KOMIIIEKTOB
Pemenue rpa(bnqecxmu( 3ajad, s OT)
7 pacueT MyTH U CpeHENd CKOPOCTH
HEPAaBHOMEPHOTO JIBHKEHUS.
8 [TonaTre nHEPUUU U UHEPTHOCTH.
IlenTpoOerxHas cuia..
9 Cuna ynpyrocTu, cuia TpeHHUs Ob6opynoBanue ais
n1a0opaTopHBIX padoT U
JabopatopHas paGora YUYEHUYECKUX  OIBITOB
«MccnenoBanue 3aBUCUMOCTH
CWJIbI YIPYTOCTH, BOSHUKAIOIIEH B (na Gase  KOMILICKTOB
10 NPYXKUHE, OT CTereHu aedopMmaruu st OI'9)
TP Y>KHHBD.
JlaGopaTtopHnast pabota
11 «Onpenenenue kodpduireHTa
TPEHUs] Ha TpUuOOMeETpe».
JlaGoparopHas paboTa Ob6opynoBanue as
«MccnenoBanue 3aBUCUMOCTH 1a00paTopHBIX padoT U
12 CHWJIBI TPEHUS OT CHUJIbI YYEHUYECKUX ONBITOB
HOPMAJIbHOTO JIABJICHUS.
4. I'mapocratuka (124)
13 [TnotHOCTH. 3amaua uaps ['epona OGopynoBanue st
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TOUKA \!poc-rA

Perienue 3a1a4 MoBBIMICHHOM J€MOHCTpAIHi

14 CJIOKHOCTH Ha pacyueT TUIOTHOCTH
BEIIECTBA.

15 Pemenue 3a1a4 noBbIICHHOM O6opynoBanue I
CII0HOCTH JIEMOHCTpAIHI

16 JlaBnenue >XUAKOCTH U raza. 3aKoH
[Tackans

17 Coob1maronmecs: CoCy/Ibl.

18 JlaGopaTtopHnas pabota OOGopynoBaHue st
«U3rotoBnenue moaenu poHTaHay mabopaTopHbIX paboT u

19 JlaGoparopHas pa6ota YVUEHUYECKUX  OIBITOB
«3roToBienne Moaeau GOHTAHA» (Ha 0ase KOMIUICKTOB
3akon Ilackand. JlapneHue B st OI9
JKUJIKOCTSAX U rasax.

20 ['uapaBiuyeckue MaIuHBIL.
CooOmiaronuecs CoCy/bl.

21 BrrTankuBaromias cuia. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTpALUi
Jlaboparopnas pabota O6opynoBanue st

29 «BBIsSICHEHWE YCIIOBUS TUTABAHUS 1a00paTOPHBIX padoOT H
TeJ. YYEHUYECKUX OIMBITOB

23 biiok 3ayay Ha 3akon [Tackans, OGopynoBanue st
3aKOH ApxuMmena. JIEMOHCTpAIui

24 bnox 3amau Ha 3akoH [lackans,
3aKOH ApxuMmena.

5. Craruka (104)
25 binok. Peruar. O6GopynoBanue 1ist
JEMOHCTpaIui

26 PaBHOBecue  TBepapIx  Ten.  MoMeHT
cuibl. [IpaBuI0 MOMEHTOB.

27 entp TSKECTH. Uccaenosanne | O6opynoBanue s
Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHi

28 Kom0unupoBaHHble 3a1a4u,
UCTIOJIB3Ysl YCIIOBHSI pAaBHOBECHSI.

29 Kom0unupoBaHHble 3a1a4u,
UCTIOJIb3Ysl YCIOBUS PAaBHOBECHS
JlaGopatopnast pabora «M3roroBnenue | OOopynaoBaHUE AJis

30 paborTatorieit CUCTEMBI 6J10KOBY». | 1a0OpaTOPHBIX paboT U
Odopmienue paboThl. YUEHUUYECKUX  OMBITOB
Pa6ota Hanx mpoekTom «bIoKu». (Ha ©0a3e KOMILIEKTOB
JlaGopartopHnas pabota st OI'D
«3roToBnenune padboTaromiei

31 CHUCTEMBI OJIOKOB.
Jlaboparopnas pabota O6opynoBanue s
«3roToBnenune padboTaromiei n1abopaTopHBIX paboT U

32 CHCTEMBI OJIOKOB. YYCHHUYECKUX OIBITOB
Odopmiienue paboThI. KomnerorepHoe

33 obopynoBaHue

34 3amura npoeKToB.
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KanennapHo-teMaTnyeckoe njiaHupoBaHue 8 Kiacc

TOUKA \!pocm

No Hara Tema ypoka HUcnoan3oBanue IIpUMe
/| TIpoBeACHUsI 000py/10BaHHSA IIEeHTpPA | YaHUE
Ilinan | ®akr €CTeCTBCHHOHAYYHOMH
U TEXHOJIOTn4YecKoii
HanpaBJIEHHOCTeil
«Touka pocta»
1. Benenue (1)
BBognoe 3anstue. llenu u 3agaum | KomnberotepHoe
1 Kypca. TexHruka 6€301acHOCTH. o0opynoBaHue
2. TensioBbie siBjienns (12 u)
Pa3znoobpasue TemnoBbIX sBieHUi. | KommbrorepHoe
2 TemnoBoe pacumpeHue Tell. obopynoBaHue
JlaboparopHas pabora O6opynoBanue Jyist
«VI3MeHeHUS JUTHHBI TeJla TPy 1ab0paTopHBIX padboT U
3 HArpeBaHUU U OXJIAXKICHUN. YYEHUYECKUX OMBITOB
Temnonepenaua Habmonenue O6opynoBanue st
TEIUIONPOBOIHOCTH BOJBI U JIEMOHCTpAIIHA
4 BO3/yXaA.
JlaboparopHas pabota O6opynoBanue st
«M3mepenue yaenbHON 1abopaTopHBIX paboT U
TETUIOEMKOCTH Pa3IMIHBIX YYEHUYECKUX  OIBITOB
S BEILIECTBY. (Ha 0asze KOMILJICKTOB
[InaBnenue u oTBepIeBaHUE. st OI'D
JlabopaTtopHas pabora «OTirBKa
6 napa(uHOBOTO CONJIATHKA)
JlaboparopHas pabota O6opynoBanue s
«Habumoenue 3a niaBieHUEM 1a00paToOpHBIX padboT U
7 h1091 20 YU4EHUYECKUX OMBITOB
Pemenue onmuMnuaaHpIX 3a1a4 O6opynoBanue s
8 Ha ypaBHEHHE TEIUIOBOTO OaslaHca JIEMOHCTPAITHIA
Pemenune onmuMnuaaHpIX 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MTPOLIECCOB JIEMOHCTpALINI
10 Jlaboparopus KpucTaaorpadum.
Hcnapenue u KoHaeHCAIHS. O6opynoBanue st
11 JIEMOHCTpALINI
CocraB armMocdepsl, O6opynoBanue s
HaOII0IeHue Tepexoa JIEMOHCTpAIHit
HEHACHIIICHHBIX ITapOB B
12 HACKIIIEHHEIE.
Brnaxnocts Bo3myxa Ha pasHbix | ObopymoBaHue IS
13 KOHTHHECHTAX JIEMOHCTpPAITHIA
3. DnekTpuyeckue siBjieHusi (84)
Muxpomup. Monenu aroma, O6opynoBanue amus
14 cymiectBoBaBiue A0 Hadana XX JIEMOHCTpALNil
Hcropust OTKpBITUS U AEUCTBUSA KomnbrorepHoe
15 rajlbBAHUYECKOTO JIEMEHTA 06opyIoBaHHe
Ucrtopust co3manns 35ekTpodopHOi
16 MaIITHHBI
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TOUKA \!pocm

OnbiTel BonbpTa. Dnexkrpudeckuit KomnbrorepHoe

17 TOK B 3JI€KTPOJIUTAX. 000py/I0BaHUE
Pemrenue onmummnua HbIX 3a1a49 Ha ObopynoBanue st

18 3aKOHBI IIOCTOSTHHOTO TOKA JIEMOHCTPAIIHIA
HabmroneHue 3aBucMMOCTH O6opynoBanue Jyist
COIMPOTUBJICHUSA IIPOBOJHUKA OT ,Z[CMOHCTpaHI/Iﬁ

19 TEMIIEPATYPBL.
JlaGopaTopHas pabora O6opynoBanue st
«OmnpeneneHre CTOMMOCTH 1a00paToOpHBIX paboT U
U3pPACcCXOJOBAHHOM JIEKTPOIHEPTUU | YUCHUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTENS U 110 (Ha ©0a3e KOMILIEKTOB

20 CUETUUKY» st OI'D
Permenne onmuMnua HbIX 3a/1a4 O6opynoBanue st

21 Ha TEIIOBOE JIeHCTBHE TOKA JIEMOHCTpALHil

4. DjieKTpOMarHuTHbIE siBJieHus1 (34)
DJIEKTPOMAarHUTHBIC SIBJICHUSI. OobopynoBanue st

22 DIEKTPOU3MEPUTEIHLHBIC TPUOOPHL. | JEMOHCTPAIAN
MaruuTHas anoManus. Marautaele | OGopymoBaHuUe JUIs

23 Oypu J€MOHCTpAIHMI
Pa3znoBunnoctn

24 AJIEKTPOJBUTATEIICH.

5. OnTuueckue sijeHus (74)
HcTounuky cBeTa: TEIIOBBIC, O6opynoBanue st

25 JFOMUHECIICHTHBIE JIEMOHCTpAIIHA
DKcnepuMeHT HalIroIeHue.
MHorokpatHoe n300pakeHne
npeaMeTa B HECKOJIBKHMX TUIOCKHX

26 3epKajiax.
NBroToBUTH NIEPUCKOM U C €TO0 O6opynoBanue st

27 TTOMOIIIHIO TIPOBECTH HAOIIOICHUS JIEMOHCTPAITHIA
[TpakTHueckoe UCIoIb30BaHNE O6opynoBanue st

28 BOTHYTBIX 3€pKall JIEMOHCTpALUN
3puTenbHbIE WITIO3UH, O6opynoBanue ais
MOPO’KIaEMbIe TTPETOMIICHUEM JIEMOHCTpAIIHA

29 ceera. Mupaxu.

30 Pa3BuTtre BOIOKOHHOW ONTHKU
Hcnons3oBaHue 3aKOHOB CBETa B

31 TEXHHUKE

6. UesioBek u mpupoaa (44)

32 ABTOMAaTHKA B HaIlIEH KU3HH . KowmmbrorepHoe

33 Pagwo u reneBuaeHme obopyznoBaHue
AJBTepHATUBHBIC UCTOYHUKH

34 SHEpruu. Buasl anekTpocTaHni
Hayxka ceronnsa. Hayka u

35 0€30MacHOCTh JIOACH.
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KaﬂeH)]apHO-TeMaTl/I‘leCKoe IJIAHUPOBAHUE 9 kJuacce

TOUKA \!pocm

Hara Tema ypoka HUcnoan3oBanue pUMe
Ne IIPOBEJCHHUS 000py10BaHMsA LEHTPA | YaHHUC
n/n | Mnan | Pakr ecTeCTBEHHOHAYYHOI
U TE€XHOJIOTH4YeCKOil
HAIlPaBJIEHHOCTEN
«Touka pocra»
1. Beenenne (1)
BBognoe 3anstue. llenu u 3agaum | KomnbrotepHoe
1 Kypca. TexHuka 0€301acHOCTH. obopynoBaHue
2. Kunematuka (7 1)
Crioco6s1 onucanus O6opynoBanue s
2 MEXaHUYECKOTO JIBUKCHUSI JEMOHCTPALINIA
[IpssMonuHENHOE paBHOMEPHOE Ob6opynoBanue ais
JBIKEHHE 0 TI0CKOCTU? CMOTps JIEMOHCTpALHiA
3 U3 KaKoil TOUKH HAOJI0IATh
OTHOCUTENBHOCTD JIBUKEHUSI. O6opynoBanue st
4 CrnosxeHue IBUKEHUM. JEMOHCTPALAN
Jlabopamopmwvie pabombot. O6opynoBanue JyIst
«3ydenne nBHKEHHS] CBOOOHO nabopaTopHbIX padoT U
najaroiero tenay, «Mzydenue YYEHUYECKUX OMBITOB
S5 JIBHYKEHUS TeJa MO OKPY>KHOCTH
Kak u xyna nonerena BuiHeBas O6opynoBanue st
koctouka? Pacder TpaekTopuun JIeMOHCTpALIHiA
JBUOKCHUS TEN U IEpCOHaXKeN
6 paccka3oB P.Pacis o Mronxay3ene
Hcroprueckasi peKOHCTPYKIUSA O6opynoBanue s
onbITOB ['anmuies mo OIIPCACIICHUIO ,Z[eMOHCTpaI_[I/Iﬁ
7 ycKOpeHus g.
Onpenenenre CKOPOCTH O6opynoBanue s
PAaBHOMCPHOT'O ABMXKCHUSA ITPU I[eMOHCTpaIH/Iﬁ
UCTIONb30BAaHUU TPEHAXepa
8 «OeroBast JOPOXKKa.
3. Ilunamuka (84)
Cuna Bomnu, cuma yOeKIeHUS WIIn O6opynoBanue amus
9 cuia - pusndeckasi BeTu4nHa? JIEMOHCTpAIIHA
Jlabopamopnas paboma: Ob6opynoBanue A
10 «3MepeHune Maccel Tena» n1abopaTopHBIX paboT U
JIB>KeHue Tena noJ 1elcTBUEM YYEHUYECKUX ONBITOB
11 HECKOJIBKUX CHJI
JIBM>KeHUE CUCTEMBI CBSI3aHHBIX OOGopynoBanue ist
12 TeN JI€MOHCTpAIIHit
Jlabopamopnvie pabomur. | O6opymoBaHUE IS
«M3ydeHne TpeHusl CKOJIbKEHUS 1abopaTopHBIX paboT U
13 YUYEHUUYECKHUX OIBITOB
Jlunamuka paBHOMEpHOTO ABMXKeHUs | OOopymoBaHue JIst
14 110 OKPY’KHOCTH JEMOHCTPALMI
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TOUKA \!pocm

Hcrtopus pa3sButus npeacTaBiICHUN

O6opynoBanue Jyist

15 o Beenennoii. ConHeunas cucteMa. | JeMOHCTpaiuii
OTKpBITUS HA KOHYUKE TIEpA. ObopynoBanue It
IlepBblE UCKYCCTBEHHBIE CITYTHUKHU JIEMOHCTpPALUI
16 3eMIIn.
4. UmnyJbc. 3aKoH coxpaHeHust uMmyJibca (349)
17 Kak BbI iXTy Ha30BeTe... KomnsrorepHoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIE. o0opynoBaHue
Paccnenosanne ATII ¢ moMoribio KomnbrotepHoe
19 3aKOHA COXPaHEHUsI UMITYJIbCa o0opynoBaHue
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue Jyist
«OrmpeneneHue LEeHTPOB Macc n1abopaTopHbIX paboT U
20 pa3IMYHbIX TeJ (TpH crocoba)» YUYEHUUYECKHUX OIBITOB
[Ipumenenne npocTeix MexaHu3MoB | KommbrorepHoe
B CTPOUTEIBCTBE: OT 3€MJISTHKU JI0 o0opynoBaHue
21 HeOockpeba
6. Mexannuyeckue KoJieOaHUs ¥ BOJHBI (34)
22 Bujpl MassTHUKOB U UX KoJeOaHUM Ob6opynoBanue s
23 UYrto nepeHoCUuT BoJIHA? JIGMOHCTpALMH
KonebatenbHbie cCTEMBI B IPUPOJIC
24 U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIeOaAHUSs M BOJHBI (24)
DKcrepuMeHTalbHas IPOBEpKa KommbrorepHoe
25 cBoiicTB DM BOIH. o6opyioBaHue
Uccnenosanue snextpomarautoro | KommerorepHoe
26 nznydenuss CBU-neun o0opyJoBaHuE
8. OnrTuka (44)
. U3roroBnenune monenu KomnsrorepHoe
27 Kaseij0cKomna. 060pyI0OBaHNE
DKCneprUMEeHTaAIbHAS TIPOBEPKA OOGopynoBanue ist
28 3aKOHA OTPAKEHUSI CBETA. JIEMOHCTpAIHIT
Jlabopamopnas paboma: O6opynoBanue st
«3Mepenne mokasarens 1abopaTopHBIX paboT U
29 MIPEJIOMIIEHUS BOJIBI YUYEHUUYECKHUX OIBITOB
Kak oTnnuarorcs nokazarenu O6opynoBanue amus
30 MPEJIOMJIEHUS IBETHOTO CTEKJIA JIEMOHCTpAIIHIT
9. ®u3uka atoMa U aTOMHOIO siApa (44)
[Tormomienue u UCyckaHue CBETa KomnsrorepHoe
31 aroMamu. OnrTrnyeckue CIICKTPBI. 060p}’JIOBaHI/Ie
N3mepenne KITQ COJIHEYHOM
32 Oarapen KommsrorepHoe
BrnusiHue paanoakTUBHBIX 060py/I0BaHUE
33 W3JIY9CHHUI HA )KUBBIE OPTaHU3MBI
2 CrocoOBI 3alIUTEI OT

PaanOaKTUBHBIX I/ISHY‘ICHI/Iﬁ
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TOUKA \!pocm

Ilnanupyemble pe3yabTaThl 0CBOEHHS MPOrPAMMBI 10MOJTHUTEIbHOIO
o0pa3oBaHus «IJKCIEPUMEHTAPHUI 0 PU3NKe» (C UCIMOJIb30BAHUEM
odopynoBanus «Touka pocTa») B 7-9 Ki1accax.

Peanuzariys nporpamMmbl CHOCOOCTBYET JOCTHKEHUIO CICAYIONINX Pe3yJabTaTOB:
JInuHnocrHbIe:

B cepe IMYHOCTHBIX YHUBEPCATIBbHBIX YU€OHBIX IEUCTBUN yUaIIUXCS:

* yueOHO-1I03HABATEIbHBII UHTEPEC K HOBOMY y4eOHOMY MaTepuaiay U crnocodam
pelIeHns HOBOU 3a/1a4y;

* OpUEHTAIMs HA TOHUMAHUE IPUYHH yCIIeXa BO BHEYYEOHOU 1€ATEITbHOCTH, B TOM
YUCJI€ HA CAaMOAHAIU3 M CaMOKOHTPOJIb pe3yjibTaTa, Ha AHAINA3 COOTBETCTBUSA
pe3yJIbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a1auu;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPHEB YCIEIIHOCTH BHEYyYEOHOMH
NEATEIBHOCTH;

Obyuarowuiics noay4um 03MOICHOCMYb OIS hOPMUPOBAHUSL:

* BHYTPEHHEW ITO3UIMU IIKOJBHUKA HA YPOBHE IIOJIOXKUTEIBHOI'O OTHOILIECHHS K
IKOJIE, TIOHMMaHUsl HEOOXOJUMOCTH YYEHHs, BBIPAKEHHOTO B IMpeoOiIaJaHuU
y4eOHO-103HaBaTEIbHBIX MOTHBOB;

* BBIPQXKEHHOW YCTOMUYMBOW y4eOHO-TI03HABATEIbHON MOTUBALIMH YUCHHUS;

* YCTOMYMBOIO Y4eOHO-TIO3HABATEJIBHOIO MHTEpPECa K HOBBIM OOIIMM crioco0am
peleHus 3a1ay.

MeTaIIpe)IMeTHLIe!

B cdepe peryasiTHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN ydalUXCs:

* IUIAHUPOBATHh CBOU JECHUCTBUSA B COOTBETCTBUMU C IIOCTABJICHHOW 3aJadyedl U
YCJIOBUSIMHU €€ pean3alyi, B TOM YUCJIE BO BHYTPEHHEM IUJIAHE;

* YYUTHIBaTh YCTAHOBJICHHBIEC TpaBWja B IJIAHUPOBAHUHM M KOHTpPOJE crocoda
pELICHUS;

* OCYILECTBIIATh UTOTOBBIM U MOIIATOBBIM KOHTPOJIb MO PE3YyJIbTATY;

* OLECHMUBATh NPABUIBLHOCTH BBHIMIOJHEHUS JCHCTBHS HAa YPOBHE aJeKBaTHOM
PETPOCHEKTUBHON OIEHKHM COOTBETCTBUSI PE3YJIbTATOB TPEeOOBAHUSM JIAaHHOU
3a7a4y ¥ 3aa4YHOU 00JIaCTH,

* QAJICKBAaTHO BOCIPUHUMATH MNPEIJIOKEHUS W OLEHKY YYMUTEIIeW, TOBAPUIIEH,
pPOAUTEIICH U IPYTUX JTIOJIEH;

* pa3M4aTh COCo0 U pe3yibTaT ACHCTBHUS.

Obyuarowuiics noayuum 03MOMCHOCHb HAYYUMCSL.

* B COTPYJTHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUeOHBIC 3a/1a4K;

* IPOSIBIISITH TTO3HABATEIHLHYIO MHUITMATUBY B yU€OHOM COTPYTHUYECTBE;

19



TOUKA \!pocm

* CAMOCTOSITEIHHO aJIEKBATHO OIEHWBATH MPABWJIBHOCTH BBITIOJIHCHUS TICUCTBUS U
BHOCUTH HEOOXOIMMBIE KOPPEKTHBBI B UCIIOJTHEHHE KaK 10 X0y €ro pean3alu,
TaK U B KOHIIE IEUCTBHUS.

B cepe moznaBareJbHbIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUHN yUaIIMXCS:

* OCYIIECTBJISITh TOMCK HEOOXOAMMOU MH(POPMALIUU JIJISl BHITTOTHEHUS] BHEYYEOHbIX
3alaHdid  C  HWCIOJb30BAaHWEM  y4ye€OHOM  JUTEpaTyppl M B OTKPBHITOM
UH(POPMAITMOHHOM MPOCTPAHCTBE, DHIMKJIONEAWA, CIPABOYHUKOB (BKIIOUAs
AJIEKTPOHHBIE, IUPPOBBHIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

HNuTepuera;

* OCYIIECTBIISITH 3anuCh ((PuKcaIuio) BIOOpOUHON HHPOpMaIK 00 OKpYy KaroleM
MUpE U 0 cebe caMoM, B TOM Uucie ¢ moMoIbio nHcTpyMenToB UKT;

* CTPOUTH COOOIIICHHUS, TPOCKTHI B YCTHOM M MUChbMEHHOU (popme;

* POBOJINTH CPABHEHHE U KJIACCU(DHUKAIUIO 110 33IaHHBIM KPUTEPHSIM,

* YCTaHABJIWBATH MPUYMHHO-CJICACTBEHHBIC CBSI3U B N3y4aeMOM KPYTe SBJICHUI;

* CTPOUTH pacCyXkJeHus B (OpMe CBSI3M MPOCTHIX CYXIEHUHM 00 OOBEKTE, €ro
CTpOEHUH, CBOMCTBAX U CBs3aX;

Obyuarowuiics noayyum 603MOMCHOCMb HAYYUMbCA!

* OCYIICCTBIISITh PACIIMPECHHBIN MOUCK WH(POPMAIIUN C UCIIOIB30BAHUEM PECYPCOB
ounbnuoTtex u cetu MHTEpHET;

* 3anuchiBaTh, (GUKCUPOBATh HUHGOPMAIIUI0O 00 OKpYXKAIOUUX SBJICHUIX C
noMouIpr0 HHCTpyMeHToB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHOM M MUCbMEHHOU (POpME;
* OCYUIIECTBJSITH BBIOOp HambOosiee 3PGEKTUBHBIX CHOCOOOB pEIICHUS 33]ady B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTBH JIOTMUECKOE PACCYKJICHHE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYMHHO-
CJICACTBEHHBIX CBS3EH;

* MOTYT BBIUTHM Ha TEOPETUYECKUN YPOBEHb PEIIEHUS 3aJad. perieHue II0
OTIPEICTICHHOMY IUJIaHy, BJaJCHUE OCHOBHBIMHM IPUEMaMH PEIICHUS, OCO3HAHUS
NEATEeTLHOCTH T10 PEIISHUTO 3a/1a4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUMN yUaITUXCSI:

* QJICKBaTHO WCIIOJIb30BaTh KOMMYHHUKATHBHBIC, TIPEXKIE BCErO - pPEUEBHIC,
CpelcTBa JUIsl pEUIEHUs pPa3jIMYHbIX KOMMYHHUKATUBHBIX 3a/ad, CTPOUTH
MOHOJIOTMYECKOE COOOIIECHUE, BJIAJIETh JUATOTHYECKON (POPMON KOMMYHHUKAIIUH,
UCIIOJIB3YSl, B TOM uucie cpeactBa U MHCTpyMeHTbl MKT u mucraHimoHHOrO
00IIIeHNS,

* TOMyCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Yy JIIOJEH Pa3IMYHBIX TOUYCK 3PCHUS, B
TOM YHCJIC HE COBITQJIAIOIINX C €T0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MTO3UITHIO
napTHepa B OOIICHUH U B3aUMOJICHCTBUH,

* VUUTHIBATh Pa3HbIC MHEHHS U CTPEMHUTHCS K KOOPIAMHAIIUU PA3IMYHBIX TO3UIUN
B COTPYIHHUYECTBE;

* popmynupoBaTh COOCTBEHHOEC MHEHHUE U TIO3UIINIO;

* IOTOBAPUBATHCS U MMPUXOIUTH K 00IIIEMY PEIICHHI0 B COBMECTHOM JCATEITBHOCTH,
B TOM YHCJIC B CUTYaIlMM CTOJKHOBEHHSI HHTEPECOB;
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Obyuaowuiicst ROIYYUM B03MONCHOCHb HAYUUMbCL:

* YYUTBIBATh M KOOPJIWHUPOBATH B COTPYAHHYCCTBE OTIMYHBIC OT COOCTBCHHOM
TIO3MIIUHU IPYTHX JIIOJICH;

* VUYHTBHIBATHh pPa3HbIC MHEHHS W HWHTEPECHl M OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIINIO;

* IOHUMATh OTHOCUTEIILHOCTh MHCHHH U TIOJIXOJI0B K PEIICHUIO MTPOOJICMEI,

* apPryMECHTUPOBATh CBOIO TIO3HMIMI0O W KOOPAWHUPOBaTh €€ C TO3UIUAMH
MapTHEPOB B COTPYIHWUYECTBE NMPH BBHIPAOOTKE OOIIEr0 PEHICHHsS B COBMECTHOMN
NESATCIIEHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIC JIJIsl OPraHU3AIMH COOCTBCHHOH JESITeILHOCTH
U COTPYTHUYCCTBA C TTAPTHEPOM;

* OCYIIECTBIATh B3aWMMHBIH KOHTPOJIb M OKa3blBaTh B COTPYJHHUYECCTBE
HEO0OXOMMYIO B3aHMOITOMOTIIb.

IIpeamerHsble:

- OPUEHTHUPOBATLCS B SBICHUAX U 00BEKTaX OKPYKAIOMIETO MHPA, 3HATh TPAHUIIBI
UX MPUMEHUMOCTH;

- TIOHWMAaTh OmpeAeiicHUs (U3MUECKUX BEIMYUH W TOMHHUTH OIPEACIISIONIHC
dbopmyIIbI;

- TIOHMMAaTh KakuM (PU3MYCCKUM IPHUHIMIIAM U 3aKOHAM TOTYMHSIOTCS T€ WJIH
WHBbIC O0BEKTHI U SBIICHUS TIPUPO/IBL;

- 3HAHWE MOJICIIN TIOMCKA PEIICHUH IS 33/1a4 10 (PHU3HKE;

- 3HaTh TEOPETUIECCKHE OCHOBBI MATEMATHKH.

- IPUMEYaTh MOJICIIH SBJIICHUH 1 00BEKTOB OKPYXKAIOIIETO MHPA,

- aHAJIM3UPOBATH YCIIOBHEC 3a/1a4H;

- mepepopMyITUPOBATH U MOJICIIUPOBATh, 3aMEHSATh UCXOAHYIO 33a/1ady APYroi;

- COCTABJIATD TUTaH PEIICHUS;

- BBIZIBUTATD U MIPOBEPSTH MPeiaraeMble sl PEIICHUS THITOTE3bI,

- BJIAJICTh OCHOBHBIMH YMCTBCHHBIMU OIICPAllMSIMHU, COCTABIISIONIMMHU ITOHMCK
PEIICHUS 3a]Ja4H.

ITo3naBaTeabHble YY/I:

OOyuaromuics MoIyIUT BO3MOXKHOCTB U1l (JOPMUPOBAHMS CIEAYIOIUX T03HABaTeNbHBIX Y Y /.

e YMeHHe ONpeessaTh MOHITHS, CO3/IaBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTHH,
KJ1acCU(pUIMPOBaTh, CAMOCTOSTEIBLHO BBHIOMPATh OCHOBAHUS W KPUTEPUH JIS
KHaCCI/I(bI/IKaI_[I/II/I, YCTaHaBJIMBATb TNPUINHHO-CICACTBCHHLIC CBA3U, CTPOUTH
JIOTUYECKOE PACCYXKJICHHE, YMO3aKIOueHUEe (MHIYKTUBHOE, MEIYKTHUBHOE, IO
aHaHOFI/II/I) " J€J1aTh BBIBOJHI.

® YMEHHE CO3J1aBaThb, MIPUMCHATDb U Hp€06paSOBBIBaTB 3HAaKN U CUMBOJIbI, MOACIIN
N CXCMBI JJIA PCIICHUSA y‘IC6HBIX U I1I03HAaBAaTCJIbHBIX 3aaa4.
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e CMBICJIOBOE UTCHHE.

e DopMUpOBaHWE U PA3BUTHE HKOJIOIMYECKOTO MBIIIICHUS, YMEHHUE IPUMEHSTH
€ro B II03HABATEJIIbHOW, KOMMYHUKATUBHOM, COLMAJIBbHOM TNIPAKTHKE U
poecCHOHATLHON OpUEHTAITIH.

e PazguTe MOTHUBAallMM K OBJIQJCHUIO KYJIbTYPOM AKTUBHOI'O HWCIOJIb30BaHUS
CJIOBapeu U IPYruX MOUCKOBBIX CHCTEM.

YciaoBus peaau3anuu NpPorpaMmbi:

Meroauueckoe oOecrieueHue AOMOIHUTENbHON 00pa30BaTeNbHON IPOrpaMMBbI.
ObecnieueHre MporpaMMbl NPEAyCMaTpPUBAET HAJIMYUE CIEAYIOIIHUX METOJUYECKUX BHJIOB
NPOJYKLIHUU:

- JIEKTPOHHbIC YUEOHUKH,

- BUJICO POJIUKU,;

- ”HQOPMALIMOHHbIE MaTepuanbl Ha caiiTe, TIOCBAIIEHHOM JIaHHOM  JIONOJIHUTEIbHOM
o0pa3oBatesbHOM mporpamme (I0COOus1, IPE3CHTALINH).

MaTepl/IaJIbHO'TeXHI/I‘IECKOC o0ecrneueHue nmporpammual.

— Hudporas madoparopus no pusmke (YICHHUECKAs):

- BecnipoBo1HOM MYJTETHIATUYHK;

- 3apsaHOE YCTPOUCTBO ¢ Kadbeaem mini — USB mis 6ecripoBOIHBIX MYJTBTHAATYMKOB
- USB ananep Bluetooth

- USB ¢urern — nakonurens ¢ [10

- Kabenp nns u3MepeHus ToKa U HapsKEHUS

- JlaTuuk Teciaamerp

- JlaTuuk TemriepaTypbl

- USB ocmmmorpad (2 xanaa)

- Kabens ocrimnorpada BNC — 2-4mm

- Kab6ens USB 1,8 M (Am-Bm)

- KoHCTpyKTOp /TS TPOBEIEHUS IKCIIEPUMEHTOB

- Meronuyeckue pekoMmeHaanuu mno gusuke B popmare A4
- PykoBo/ICTBO 1O AKCIUTYaTalllu

- [TacnopT u3genus.
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