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TMMOSICHUTEJIbBHAA 3AITUCKA

Peanuzanmst mporpamMmbl 00ecIieunBaeTCss HOPMATHBHBIMH JJOKYMECHTAMH:

1. ®enepanbubiii 3aK0H 0T 29.12.2012 No 273-D3 (pexn. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit ®enepauun» (C U3M. W JOM., BCTYIl. B CHIYy C
01.09.2020).

2. llacnopt HanumoHandbHOrO mpoekta «OO0pa3oBaHue» (yTB. MPE3UAUYMOM
Cosera npu Ilpesumente PO mo crparerndeckoMy pa3BUTHIO W HAITMOHAJIBHBIM
poeKTam, mpoTokod ot 24.12.2018 Ne 16)

3. TocymapcrBennass mporpamma Poccuiickoit ®enepannn «Pa3Burtue
obOpazoBanus» (yTB. [locranonenuem IlpaBurenbctBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O0 yTBepkIeHHH TOCYIapCTBEHHOMN porpaMMbl Poccuiickoi
Odenepanun «PazButre 00pa3oBaHUs .

4. Tlpodeccuonanbubii cranaapt «llemaror (megarorunueckast AesTeIbHOCTD
B JIOIIKOJIbHOM, HaYaJbHOM OOIIEeM, OCHOBHOM OOIIEM, CpeIHEeM oO0IeM
oOpazoBanuu), (Bocmurarenb, ydutTenb)» (pex. ot 16.06.2019) (Ilpukas
MunucrtepcTBa Tpyaa u counanbHoi 3amuTbl PO ot 18 okTsi6pst 2013 r. Ne 544H, ¢
W3MCHCHHMSIMH, BHCCEHHBIMM MPHUKa30M MUHUCTEPCTBA Tpyaa U corzanuTtel PO ot
25.12.2014 Ne 11158 m ot 5.08.2016 1. No 422n).

5. Meroandeckue peKOMEHJAIMU MO CO3JaHUI0 M (DYHKIIHMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMSIX, PACIIONOKEHHBIX B CENbCKOW MECTHOCTH U
MaJbIX TOPOJaxX, HEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOU
HarnpaBieHHocTel («Touka poctay) (YTBepKIeHbI pacnopsskeHueM MUuHHUCTEPCTBA
npocseienus Poccuiickoit @eneparuu ot 22 mast 2022 r. Ne TB 977/02)

6. Pabouas nmporpamma Bocniutanust MbOY COIII (Boensex) r 3epHorpasa.

BHeypouHasi neSTeNbHOCTh SBISIETCS COCTaBHOM YacThl0 00pa30BaATEIBHOIO
nmpoiecca U OAHOW W3 (opM opraHm3anuM CBOOOJHOTO BpeMeHH oOydarommxcs. B
pamkax peanuzannun OI'OC OOO BHeypouHas AESITEIBHOCTh — 3TO 00pa3oBaTeNbHAS
TeSITEHHOCTD, OCYIECTBIIsIeMast B (hopMax, OTIMYHBIX OT YPOUHOU CUCTEMBI OO yUCHUS,
M HampaBlieHHAas Ha  JIOCTWKEHUE  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHUS
00pa3oBaTeIbHBIX MPOrpaMM OCHOBHOTO oOmiero oOpaszoBaHus. Peammzanmst padoueit
MPOrpaMMBbl  Kypca BHEYPOYHOU JNESITEIBHOCTH MO0 (Pu3nKe «IKCIEPUMEHTAPHI TI0
dusnKe» CcrmocoOCTBYET OONMIEHHTEIUICKTYATbHOMY HANPABICHUIO PA3BUTHIO JIMYHOCTH
obyuaromuxcs 7-9 - X kinaccoB. dusnyueckoe 0Opa3oBaHKE B CUCTEME 00OIIETO U CPETHETO
oOpa3oBaHus 3aHUMAET OJIHO W3 BEeAyIHX MecT. SBisisch (YHIAMEHTOM HAy4HOTO
MHUPOIIOHUMAHHUSA, OHO CIOCOOCTBYET (OPMHUPOBAHUIO 3HAHUN 00 OCHOBHBIX METOJAX
HAyYHOTO TO3HAHUS OKPYKAIOMIETO MHUpa, (YHIAMEHTAIBHBIX HAaY4YHBIX TCOPUU U
3aKOHOMEPHOCTEH, OPMUPYET Y yUAIIMXCS YMEHUS UCCIEA0BATh U OOBSICHATH SIBICHUS
npupoAbl W TeXHUKW. Kak WIKONBHBIN TpeaMer, (u3nka o01amaeTr OTrpOMHBIM
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IYMaHUTApHbIM TOTEHLHMAJIOM, OHAa AaKTUBHO (OPMUPYET HHTEIUIEKTYaJbHbIE U
MHUPOBO33pEHUYECKME KauecTBa JUYHOCTH. Jluddepenumanuss npeamnonaraeT TaKylo
OpraHu3aluIo npouecca 00y4eHusl, KOTopas yYUThIBA€T UHANBUIYaJIbHbIE OCOOCHHOCTU
yyalluxcsi, MX CHOCOOHOCTM W HMHTEPECHl, JMYHOCTHBIA ombIT. Juddepenuuanus
o0ydeHus (pu3NKe MO3BOJISIET, C OAHOM CTOPOHBI, 0O0eCTeUnTh 0A30BYIO0 MOJATOTOBKY, C
Apyrol — yJIOBJIETBOPUTH MNOTPEOHOCTH KaXAOro, KTO TPOSBISET HMHTEpPEC U
CIIOCOOHOCTH K MPEAMETY U BBIXOJUT 32 PaMKU M3Y4eHUsS! (U3UKU B HIKOJIBHOM KypCe.
Ha 3anatusix KpyXka IUIAaHHPYETCS pElIeHHE MPOOJEMHBIX 3aJlady MEXIPEIMETHOTO
coJiep KaHus, BBITIOJTHEHUE HKCIIEPUMEHTATbHO-PACYETHBIX 3aJlaHuil
UCCIIeIOBAaTENbCKOrO XapakTepa. Bce 3TO mo3BosIeT MOAHATH MHTEPEC ydyallluXcs K
U3yYeHHIO (U3UKU. 3aHATHS TO3BOJAIOT (POPMUPOBATH TaKUE Ba)KHbIE IS
COBPEMEHHOCTH KadecTBa 4YeJIOBEKa, KaK CTpPEMJICHHE K YCIeXy, YMEHue padoTarh B
KoMaHjie, pabotaTh ¢ oOopyaoBaHueMm ¢usnueckoil sadoparopun «Touka pocTay;
BOCIHUTHIBAIOT YYBCTBO KOJUIEKTHUBU3MA, APYKObI M TOBAapUIIECTBA, CHOCOOCTBYIOT
(OpMHUPOBAHUIO TAKUX YEPT XapaKTepa, KaK BOJIS, HACTOMYUBOCTh, OTBETCTBEHHOCTH 3a
BBLITIOJTHEHIE 3aJlaHUM.

eau kypca
Lenpto mporpaMmbl  Kypca  BHEYpOUYHOM  JIEATEIBHOCTH 1O  (u3uke
«IKcriepuMeHTapuil Mo Gu3nKe», s ydanmxces 7-9- X KJ1acCcoB SBISIOTCA:

* pa3BUTHE Yy YyYalIUXCS IMO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B TMpOIECCe pPEHICHHs NPAKTUYECKUX 3a7a4 |
CaMOCTOSATEIILHOTO PUOOPETEHUSI HOBBIX 3HAHUN;

* (hopmupoBaHUE U pa3BUTHE y YUAIIUXCS KIIOYEBBIX KOMIIETCHIIUNA — y4eOHO —
M03HABATENIbHBIX, HHPOPMAIMOHHO - KOMMYHHUKATUBHBIX, COITUANIbHBIX, M KaK CIIEACTBHE
- KOMITETeHIIMH JIMYHOCTHOTO CaMOCOBEPIIICHCTBOBAHMS;

* (opmupoBaHHE TPEAMETHBIX M METANPEIMETHBIX pPE3yJIbTaTOB OOYYCHHS,
YHUBEPCAIBHBIX YUYCOHBIX JICHCTBUM;

* BOCIUTAaHUE TBOPYECKOW IUYHOCTH, CIHOCOOHOM K OCBOCHHIO TEPEIOBBIX
TEXHOJIOTUN U CO3JJaHUIO0 CBOMX COOCTBEHHBIX Pa3padO0TOK, K BHIIBUYKEHUIO HOBBIX HJICH
U TPOEKTOB; peaTn3aIrysl IeATeIbHOCTHOTO TMOAX0Ja K MPEAMETHOMY OOy4YEHHIO Ha
3aHITHSIX BHEYPOUHOU NESITEILHOCTH MO (DU3MKeE.

Oco0EHHOCTRI0O BHEYPOUHOU JEATEIHHOCTH TO (PU3MKE B paMKax KPy>KKOBOM
paboTHI ABISETCS TO, YTO OHA HAMPABIEHA HA JOCTHKEHHE O0YJArONIMMUCS B OOJbIIEH
CTETICHH JINTYHOCTHBIX M METAMPEIMETHBIX PE3YJIHTATOB.

3amayu Kypca
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Jlns peanuzanuu 1ieieil Kypca TpeOyeTcsl pelieHne KOHKPETHBIX MPAKTUYECKUX
3aja4. OCHOBHBIC 3a/la4l BHEYPOUHOU JEATEIbHOCTH 10 (PU3UKMU:

* BBISIBJICHUE UHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEMN, BOBMOXKHOCTEN yUaIIUXCs
K pa3JIMYHbIM BUIaM JESATEIbHOCTH;

* (hoopMUpOBaHUE TIPEACTABICHUS O SBJICHUSX M 3aKOHAX OKPYXKAIOIIETO MUpPA, C
KOTOPBIMH IIKOJIbHUKH CTAJIKUBAIOTCS B TTIOBCEIHEBHOM JKU3HU,

* (hopMUpPOBaAHUE MPEJICTABICHUS O HAYYHOM METOJI€ TTO3HAHUS;

* pa3BUTHE UHTEPECA K HCCIIEI0BATEIbCKOMN ACSTEILHOCTH,

* pa3BUTHE OTBITA TBOPUYECKOU JAEATETHHOCTH, TBOPUECKUX CITOCOOHOCTEN;

* pa3BUTHE HABBHIKOB OpPraHMU3allMd HAYYHOT'O TPyJa, pabOThl CO CIOBapSMH U
SHIUKJIONIEIUSIMU, PAOOTHI ¢ 000pyI0BaHuEM Jabopartopuu «Touka poctay;

* CO3/IaHUE YCJIOBUU JUIsl pealv3allid BO BHEYPOUYHOE BpEeMsi MPUOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX ICUCTBUN B YPOUHOE BPEMS;

* pa3BUTHE OMbITa HEPOPMAILHOTO OOIIEHHUS, B3aUMOJIEHCTBHS, COTPYTHUYECTBA;
pacuImpeHue paMoK OOIIEHUS C COIIUYMOM.

* (hopMupoBaHHE HABBIKOB TMOCTPOCHUS (DU3MUECKUX MOJETEH W OmpesecHus
TPaHUI] UX TPUMEHUMOCTH.

* COBEpIICHCTBOBAHWE YMEHUHN MPUMEHATH 3HAHUS N0 (U3MKE I 00BSICHEHUS
SBJICHUW TTPUPOJIbI, CBOMCTB BEIIECTBA, PEIICHUS (PU3NUECKUX 3a]1a4, CAMOCTOSITEIbHOTO
npuoOpeTeHuss U OIEHKM HOBOM  HMHpopManuud (HU3HUYECKOTO  COJEpKaHMUs,
UCIIOJIb30BaHUS COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* UCIIOJIb30BaHKE MPUOOPETEHHBIX 3HAHUN U YMEHUH JIJIs1 PEIICHUS TPAKTUYECKUX,
’KU3HEHHBIX 33/1a4;

* BKJIIOYEHHUE YyYaANIUXCS B Pa3HOOOPa3HYIO [EATEIbHOCTh: TEOPETUYECKYIO,
PAKTUYECKYIO0, aHATUTUYECKYIO, TIOUCKOBYIO;

* BBIpa0OTKA THOKWX YMEHHH TMEPEHOCHTHh 3HAHMS M HABBIKM Ha HOBBIC (POPMBI
yaeOHOM paboThI;

* pa3BUTHE COOOPA3UTEIHLHOCTH U OBICTPOTHI PEAKIIMHM TPH PEIICHUH HOBBIX
pasTUYHBIX (GU3MUECKHUX 3a/1a4, CBI3aHHBIX C MTPAKTUYECKON IeITEIbHOCTHIO.

HampasienHocts mporpaMmbl — mudpoBast 1adopaTopusi. Y poBeHb MPOTPaAMMBI —
6a30BbIit. Bo3pacT oOydarommxcs: ot 12 ner no 16 ner. Cpok peanuzanuu mporpaMMBI:
1 ron, 35 gacoB. Pabouast mporpamma Kypca BHEYPOUHOUW NESITEIBHOCTH TO (HHU3UKE
«OKcriepuMeHTapuil 1Mo ¢Qu3MKe» TMpeaHa3HadeHa [JIs OpraHu3allid BHEYPOYHOU
nesaTenbHoCTH oOy4daromuxcs 7-9 kimaccoB MbOY COIII (BoenBen) r 3epHorpasa.

Ilnanupyembie pe3yJbTaTbhbl 0OCBOEHHS MPOrPAMMbI BHEYPOUYHOI AeSITeJIbHOCTH
«IKcnepuMeHTaApuid o pu3nke) (¢ MCNoab30BaHUEM 000pyaoBanus « Touka
pocTa») B 7-9 Kiaccax.
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Peanuzanus nporpamMmbl ClOCOOCTBYET JOCTHKEHUIO CIICIYIOIUX Pe3yJbTATOB:
JInuyHOCTHBIE:

B chepe MTMIHOCTHBIX YHUBEPCAIBHBIX YUECOHBIX TEUCTBUM yUalTUXCA:

* y4ueOHO-TIO3HABaTEIbHBI MHTEPEC K HOBOMY YYEOHOMY MaTepuainy M crnocodam
pelIEHNs] HOBOM 3a/1a4u;

* OpUEHTAIMs Ha TOHUMAaHKEe IPUYKH yCIieXa BO BHEYUEOHOU 1EeSITEIbHOCTH, B TOM YHCIIE
Ha CaMOaHaju3 U CAMOKOHTPOJb pe3yjibTaTa, Ha aHajlu3 COOTBETCTBUS PE3YJbTATOB
TpeOOBaHUAM KOHKPETHOM 3a/1auu;

* CHOCOOHOCTh K CaMOOILIEHKE Ha OCHOBE KpPUTEPHUEB YCIEUIHOCTH BHEYYEOHOMU
NEATEIIbHOCTH;

Obyuarowuiicsi nOIYYUM 603MOICHOCMY OJisL YOPMUPOBAHUSL:

* BHYTPEHHEH IMO3ULUH LIKOJIBHUKA HA YPOBHE IOJO0KUTEIBHOI0 OTHOLIEHUS K IIIKOJIE,
NOHMMAaHHUS HEOOXOJAMMOCTH YYEHHUsS, BBIPAXEHHOr0 B TpeodianaHuu y4deOHo-
[I03HABaTEJIbHBIX MOTUBOB;

* BBIPQXKEHHOW yCTONYMBOM yueOHO-TI03HABATEIbHON MOTHUBALIUN YUEHUS;

* YCTOMYMBOT0 Y4eOHO-TI03HABATEILHOTO MHTEPECa K HOBBIM OOIIIMM CIIOCO0aM pelieHus
3a/1a4.

MeTtanpeaMeTHbie:

B cdepe perynssTHUBHBIX YHUBEPCATIBHBIX yUEOHBIX IEUCTBUM ydaluXCsi:

* [JJAHUPOBATh CBOU JEHCTBUS B COOTBETCTBUHU C MOCTABJIECHHOM 3a/lauyeil U yCIOBUAMU
€€ peanu3aliy, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIEC MPAaBUJIA B TUIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a peIIeHMS;
* OCYIIECTBIISATh UTOTOBBII U MOLIArOBBII KOHTPOJIb 110 PE3YyJIbTATY;

* OLEHUBATh NPaBUJIBHOCTb BBINOJHEHHUS JCHCTBUS HAa YPOBHE aJE€KBATHOU
PETPOCTIEKTUBHOM OLIEHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSM JIAHHOM 3a/layu U
3aJa4HON 00JIaCTH;

* QJICKBATHO BOCIIPMHUMATH IIPEJIOKEHUS U OLICHKY YUUTENIEH, TOBAPUIIEH, POAUTEIIEH
U IPYTUX JIIOAEH;

* pa3nu4aTh CIoco0 U pe3ynbTaT ACHCTBUSL.

Obyuarowuiics NOLY4YUM 603MONCHOCMb HAYUUMCA!

* B COTPYJHUYECTBE C YUUTEIIEM CTaBUTh HOBBIC YU€OHBIC 3a/a4H;

* MPOSIBJISITH O3HABATENIbHYIO0 HHUIIUATUBY B yY€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIbHO aJI€KBATHO OIICHUBATh MPABWIBHOCTh BBIMIOJIHEHUSI ACHCTBUS U
BHOCHUTbh HEOOXOJAUMBIE KOPPEKTUBBI B UCIIOJIHEHHUE KAK [0 X0y €r0 pealu3aluu, TaK u
B KOHLIE JICVCTBHS.

B cdhepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUSOHBIX ICHCTBUI yUaIUXCS:

* OCYILIECTBJISITh MOUCK HEOOXOAMMOW HH(OpMaluu [Ji1 BBINOJHEHUS BHEYYEOHBIX
3a/IaHUM C UCMOJB30BAaHUEM YYEOHOU JUTEpATyphl U B OTKPHITOM HH()POPMAIIMOHHOM
MPOCTPAHCTBE, SHIMKIONEANMN, CIPABOYHUKOB (BKJIIOYAsi 3JIEKTPOHHbIE, LU(PPOBBIE),
KOHTPOJINPYEMOM ITPOCTPAHCTBE
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WNHurepHera;

* OCYILIECTBIATH 3aUCh ((PUKCcaLKIO) BBIOOPOUHOU HH(POpMAIIMK 00 OKPY’KaIOIIEM MUPE
1 0 ce0e caMoM, B TOM 4YHCII€e ¢ momMolbio nHcTpymeHToB UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHl B YCTHOM U MHUCbMEHHOU (popMe;

* IPOBOJIUTH CPABHEHHUE U KIACCU(PUKALIMIO 110 3aJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBA3U B U3y4a€MOM KpYre sIBJICHUI;

* CTPOUTD PacCyXJACHUS B pOpME CBSI3U MPOCTHIX CYXACHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBAX U CBA3AX;

Obyuatowuticsi NOLYYUM 803MOHNCHOCHIb HAYUUMBCA!

* OCYIIECTBISATh PACHIMPEHHBbI MOUCK HHGOPMALMK C HCIOJIb30BAHUEM PECYpPCOB
o6ubnuotex u cetu MHTEepHeET;

* 3aMUChIBaTh, (PUKCUPOBATh MH(MOPMALMIO 00 OKPYXAIOUIUX SIBIEHUAX C MOMOUIBIO
uHcTpymeHnToB UKT;

* OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOM (opMe;

* OCYHIECTBIIATh BBIOOp Haubonee S(PPEKTUBHBIX CIOCOOOB pelieHus 3ajaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUK;

* CTPOUTH JIOTMYECKOE pAacCy>KIEHHEe, BKIIOYAIOUIEE YCTAaHOBJICHHE NPUUYMHHO-
CJICJICTBEHHBIX CBSI3CH;

* MOTYT BBIUTH Ha TEOPETHUECKHM YpOBEHb pEIICHMs 3aJay: pelIeHHue TI0
ONpEJICTICHHOMY IIJIaHy, BIJIAJICHUE OCHOBHBIMM TIPUEMaMH PEIICHUs, OCO3HAHHUSA
JESTEIHHOCTH IO PEUICHUIO 3a/1a4H.

B cdhepe koMMyHMKATHMBHBIX YHUBEPCATIbHBIX YUEOHBIX IEUCTBHUM yUaluxcs:

* aJIEKBaTHO MCIIOJIH30BaTh KOMMYHHKATUBHbBIE, MIPEXKJIE BCETO - pEUYEeBbIE, CPECTBA JIJIS
pElIeHHs Pa3IMYHbIX KOMMYHUKATUBHBIX 3a]1a4, CTPOMTh MOHOJIOTHYECKOE COOOIICHHE,
BJIA/IETh AUAIOTHYECKONH (OpMON KOMMYHHKAIIUHU, UCTIONB3Ys, B TOM YHCJE CPEACTBA U
uHcTpyMeHThl KT u nucTaHImoHHOTO OOIICHMS;

* IOMyCKaTh BO3MOXKHOCTh CYIIIECTBOBAHUS y JIOJIEH PA3IMYHBIX TOYEK 3PEHHUS, B TOM
YHClie HE COBMAAAIONINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3HIINIO MapTHEpa
B OOIIIEHNHU U B3aMMO/ICHCTBUH,

* YYUTHIBATh PAa3HbIE MHEHUS M CTPEMUTHCS K KOOPIUHAIMU PA3IUYHBIX MO3UIUA B
COTPYJIHUYECTBE;

* popMynHupoBaTH COOCTBEHHOE MHEHUE U TTO3UITHUIO;

* IOrOBapUBaTHCS U IPUXOAUTH K 00IIEMY PELIEHUIO B COBMECTHOM A€ TEILHOCTH, B TOM
YHCJIE B CHTyallul CTOJKHOBEHHSI HHTEPECOB;

Obyuarowuiics NOLYYUM 803MOHNCHOCb HAYUUMBCA!

* YUUTBHIBATh U KOOPJAMHUPOBATH B COTPYAHUYECTBE OTINYHBIE OT COOCTBEHHON MO3ULIUU
IPYTUX JTIOAEH;

* YUUTBIBATH PA3HbIE MHEHHS U UHTEPECHI 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* [IOHUMATh OTHOCUTEIBHOCTh MHEHHI U NIOJIXOI0B K PEIIECHUIO TPOOIEMBI;

* AQPryMEHTHPOBAThH CBOIO MMO3UIIMI0 U KOOPAUHUPOBATH €€ C MO3ULUSIMH ITAPTHEPOB B
COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIEr0 PEIICHHs] B COBMECTHOM JAEATENbHOCTH;

* 3a/1aBaTh BOIIPOCHI, HEOOXOAUMBIE ISl OpPraHU3alMK COOCTBEHHOW AESATENIBHOCTU U
COTPYIHUYECTBA C NAPTHEPOM;
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® OCYIICCTBJIATD B3aUMHBIN KOHTPOJIb U OKa3bIBATb B COTPYAHUUYCCTBE HGO6XOI[I/IMYIO
B3anMMOIIOMOIIb.

IIpeamerHsble:

- OPUEHTUPOBATHCS B SIBICHUAX U O0BEKTaX OKPYXAIOLIEro MUPA, 3HATh IPAHULIBI UX
IIPUMEHUMOCTH;

- IOHUMATh OIpeAeNICHUs (PUINUYECKUX BEIIMUYMH U IIOMHUTH ONPEAEIISIONINE (POpMYJIbI;
- MOHUMAaTh KakUM (HPU3UYECKUM NPHUHIMIAM M 3aKOHAM IMOAUYMHSAIOTCS T€ WIH WHBIE
OOBEKTHI U SIBJICHUS IPUPOJIBI;

- 3HaHWE MOJIEJIH MOMCKA PEIICHUH 1S 3a7a4 1o (pu3uke;

- 3HaTh TEOPETUYECKNE OCHOBBI MAaTEMATHKH.

- IpUMeYaTh MOJIENH SIBJICHUN U 00BEKTOB OKPYKAIOIIETO MUPA;

- AaHAJIM3UPOBATh YCIIOBHE 3aa4H;

- nepeOopMyITUPOBATH U MOJICTUPOBATH, 3AMEHATh UCXOIHYIO 3a/1a4y JPYToi;

- COCTaBJIATh IUIAH PELLICHNUS;

- BBIJIBUT'aTh U IPOBEPSATH MIPEJIaracMsple JIJIsl PELIEHUSI TUTIOTE3BI;

- BJIAJETh OCHOBHBIMU YMCTBEHHBIMH OIEPALMSIMHU, COCTABIISIOIIMMU ITOUCK PEIICHUS
3a/1a4un.

Conepxanue nporpaMMbl BHEYPOUHOH 1eATeTbHOCTH
7 KJacce

BBenenne. BeogHoe 3anstue. Llenu u 3anaun kypca. TexHuka 6€301macHOCTH.

PoJsib 3KkcIepUMEHTA B )KU3HM YeJIOBEKA.

Teopus: VI3yunTh OCHOBBI TEOPUHU MOTPEITHOCTEN. [orpemIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUM, MAKCUMaJIbHASA MOTPEIIHOCTh KOCBEHHBIX U3MEPEHUM, YUET MOTPEIIHOCTEN
U3MEpeHu Tpu mocTpoeHun rpadukoB. IlpeacTaBieHne pe3yJbTaTOB H3MEPCHHH B
dbopme Tabymi u rpaduKoB.

Ilpakmuxa: OCHOBbI TEOpPUHM MOTPEIIHOCTEH MPUMEHSTh MPU BHIOJIHEHUU
HKCIIEPUMEHTATBHBIX 33724, TPAKTHIECKUX PAbOT. (€ MCMOJIb30BAHNEM 000PY/A0BAHUS
«Touka poctay)

Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU.

[TpuBOoAUTH IPUMEPHI 0OBEKTOB M3yUCHUS HU3HKHU ((PU3UUECKUE SIBICHUS, PU3MUECKOE
TEJO, BEeIIeCTBO, pusndeckoe nmose). HabmoaaTe n aHanmm3upoBaTh GU3HUECKHUE SBICHUS
(pukcupoBaTh W3MEHEHHS CBOWCTB OOBEKTOB, CpaBHUBaTH WX © 0000mIaTh).
[To3HaKOMUTBCSI C SKCHEPUMEHTAIBHBIM METOJIOM HccieAoBaHus mpupobl. COopka
mpuOOPOB U KOHCTPYKIH. Vcronp3oBaHne W3MEpUTENbHBIX TPUOOPOB. BrimonHenne
1a00paTOPHBIX U MPAKTUIECKUX paldOT. J[MarHocTrka U ycTpaHeHUE HEUCITPABHOCTEH
npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUU UMEIOIIUXCS JaHHBIX.

Mexanuka.

Teopusa: PaBHOMEpHOE U HEpaBHOMEpHOE ABMkeHue. ['paduueckoe mpeacraBieHue
NBWKeHUs. Pemenue rpaduyeckux 3amad, pacyeT IMyTH W CPEIAHEeH CKOpOCTU
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HEepaBHOMEpPHOTo JBMKeHUs. [loHsTue mHepiuu U uHepTHOCTU. LleHTpobexHas cuna.
[Ipumenenue maHHBIX (U3NYECKUX TMOHSATUM B KU3HEACATEIHLHOCTH uesioBeka. Cuia
YOPYTrOCTH, CUjla TPECHHUSL.

Ilpakmuxa: WccnenoBaHue 3aBUCHUMOCTH CWIBl YINPYTOCTH, BO3HHUKAIONIEH B
MPYKHUHE, OT CTEeNEeHU Aedopmanuu npyxunsl. OnpeaeneHue kKodhpuiuenTa TpeHus Ha
TpubOMeTpe. (¢ uCmoJib30BaHueM odopyaoBanusi «Touka pocTay)

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CUJIBI HOPMAJIBLHOTO JIABJICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esmeTbHOCU.

Ananu3 Ttabmun, rpadukoB, cxeMm. [louck o0ObBsicHEHHsS] HaOIIOIaEMBIM COOBITUSIM.
OmnpenenieHue CBOMCTB MPUOOPOB IO UEpTEk)aM W MOJACISIM. AHAJIU3 BO3HUKAOIINX
npoOJeMHbIX cutyanuil. M3o0paxaTh cCUCTEMy KOOpPJWHAT, BHIOMPATH TEJIO OTCYETA U
CBS3bIBATH €0 C CHUCTeMOM KoopauHat. Mcmonib30BaTh CHUCTEMY KOOPJIMHAT IS
U3Y4YEHUs TMPSAMOJMHEHHOro ABMkeHusi Tena. COopka mNpuOOPOB M KOHCTPYKIIUM.
Hcnonw3oBanue u3MEpUTENbHBIX TPUOOpPOB. BeimosHeHHe 1a0OpaTOpPHBIX |
OpakTHYECKUX paborT (¢ wucnmoab3oBaHueM oOopyaoBaHusi «Touka pocray).
JluarHocTka M yCTpaHEHHWE HEUCIPAaBHOCTEH MpuOOpoB. BricTpamBaHue TuUmoTes Ha
OCHOBaHUHW MMEIIMMXCS AaHHBIX. KOHCTpynpoBaHue U MojeIupoBaHue. BrimomHeHne
3a/IaHUH TI0 YCOBEPIICHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTtka u mpoBepka METOAUKH HKCIEPUMEHTaIbHOW paboThl. Pabora B Mambix
rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peIIeHUe, IeHCTBHUS.
[IpencraBieHne pe3yabTaTOB NAapHOU, IPYNIIOBOM NEATEIBHOCTU. Y YacTHE B TUAJIOTE B
COOTBETCTBHH C MPABUIIAMHU PEUYEBOTO IMOBEICHUSI.

I'mapocraruka.

Teopus: 3axkoH Apxumena, 3akoH [lackaisd, THAPOCTATUYECKOE  [AaBJICHHE,
COOOIIAIOIINECS COCY/bI, THIPABINYECKUE MAIITUHBI.

Ilpaxmuxa: 3a0ayu: BEITAIKUBAIOINIAS CUJIA B PA3JIMYHBIX CHCTEMaX; MPUOOPHI B 3a/1a4ax
(coobmiaromuecss ~ COCyIbl,  THAPABIMYECKHWE  MAIIMHBI,  pblYard,  OJIOKH).
DKCNepUMEHTAIIbHBIC 3aJaHUS:

l)uzmepenue cuiibl Apxumena, 2)u3sMepeHrue MOMEHTA CHJIbI, ICMCTBYIOIIETO Ha pblyar,
3)usmepeHue

paboOThl CHJIBI YNPYrOCTH TIPU TOIBEME Tpy3a C TOMOIIBIO TMOABIKHOTO WU
HETIOJIBUKHOTO OJIOKa. (C MCMoJab30BaHneM 00opyaoBanus «Touka pocTa»)
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCU:

Ananu3 Ttabmun, rpadukoB, cxem. [lowck oOBsicHeHUs HAOIIOIAEMBIM COOBITHSIM.
COopka mpubOOpoB W KOHCTPYKIHH. Vcmonp3oBaHHEe W3MEPUTETBHBIX MPUOOPOB.
BreimosniHeHne nmabopaTOpHBIX W TMpaKTUYeCKuX paboT. J(marHocThka W ycTpaHeHUe
HeucnpaBHocTel npuOOpoB. BeicTpanBaHHME TUIIOTE3 HAa OCHOBAHMM HMEIOLIUXCS
nanubix. KoHcTpynpoBanue u mojenupoBanue. Pabora B Manbplx rpynnax.
AHanu3upyroT, BHIOUPAIOT U 00OCHOBBIBAIOT CBOE pellieHue, AeictBus. [Ipeacrapnenue
pe3yJIbTaTOB MApHOM, TPYNIOBON JesTeabHOCTH. [IoIroToBKa COOOIICHN U TOKJIAI0B.
VYyacTtue B 1uanore B COOTBETCTBUH C MPaBUIAMU PEYEBOTO MMOBEICHHUSI.

Craruka.
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Teopus: biok. Peryar. PaBHOBECHE TBEPABIX TEJI. Y CIIOBUSA paBHOBECUA. MOMEHT CHUJIBL.
[IpaBuno momentoB. lleHTp TskecTu. lMccnenoBaHue pa3IUYHBIX MEXAHUYECKUX
cucteM. KomMOuHUpOBaHHBIE 33a/1a4d, UCTIOJNb3Ysl YCIOBUSI PABHOBECHSI.

Ilpakmuxa: N3rotoBiaeHue padboTaroieil CuCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAmeTbHOCU.

Ananuz Ttabnun, rpadukoB, cxeM. [louck 0OBsiCHEHHs HAOIIOIa€MBIM COOBITUSIM.
OrnpenenieHue CBONCTB MPUOOPOB IO UEpPTEKaM U MOJACISIM. AHAIN3 BO3HUKAIOIIUX
npoOsieMHbIX cuTyanuid. HaGmonats neicTBue mpocThix MeXaHu3MoB. [lo3HAaKOMUTHCS
¢ ¢pu3HUECKON MOJEIBIO «a0CONIIOTHO TBEP0E TeNo». PemaTh 3aauu Ha IpUMEHEHUE
ycioBusi(TipaBuiia) paBHoOBecus peidara. [IpuMeHsTh ycinoBue (IpaBUi0) paBHOBECHS
ppiuara Jisi OObSICHEHHS JIEUCTBUSL PA3IUYHBIX WHCTPYMEHTOB, HCTIOJIb3YEMBIX B
TexHUKe U B ObITy. COOpKa MpuOOpPOB U KOHCTPYKIINH. Vicnonb30BaHre N3MEPUTEITIBHBIX
npubopoB. BrinogHeHne 1a00paTOPHBIX U MPAKTUYECKUX pa0doT. Jnarnoctuka u
YCTpaHEHHE HEUCTPABHOCTENW TMpuOOpoB. BricTpauBaHue Trumore3 Ha OCHOBAHUU
UMeEIOIIUXCS AaHHbIX. KOHCTpyHpoBaHUe U MOJieIupoBaHue. BrinoiHeHHEe 3a/1aHui 110
YCOBEPIIICHCTBOBAaHUIO TPHOOPOB. Pa3paboTka HOBBIX BApHAHTOB OMNBITOB. Pa3paboTka u
IIPOBEPKA METOIUKH IKCIICPUMEHTAITBHON pabOTHI.

Pabora B ManbIx rpynmnax. AHaIU3UPYIOT, BRIOUPAIOT U 0O0CHOBBIBAIOT CBOE PEIICHUE,
neictBud. [IpencraBienue pe3yabTaToB MapHOM, TpyNnoBou AesTesbHOCTH. [loaroroska
coobmieHnit u AokianoB. OCYIIECTBISIIOT CAMOOLIEHKY, B3aMMOOIEHKY JESTEIbHOCTH.
VYyacTtue B 1Uanore B COOTBETCTBUH C MPABUIIAMU PEYEBOTO MMOBEICHMUS.

8 kiacce

TenuioBbie sIBJICHUSA.

TemnnoBoe pacuupenue tei. [Ipoieccsl maBieHus ¥ OTBEPICBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Temionepenaya. BnaxHOCTh BO3/1yXa Ha pPa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaGmonenune tasHus npAa B Boje. 2. CKOpPOCTH HCTapeHus
pa3sTUYHBIX kuaKocTel. 3. TersoBble qBUTATENH OYAYIIETO.

Jlabopamopnule pabomul (¢ Hcnoib3oBanueM odopyaoBanus «Touka pocray): 1.
W3menenus MIMHBI Tella MPU HarpeBaHWU M oxjaxaeHud. 2. OTauBKa napaduHOBOTO
conmatuka. 3. HaOmronmenue 3a mraBineHueM Jbaa 4. OT 4Yero 3aBUCHUT CKOPOCTH
ucrnapeHus xxunkoctu? 5. Habmronenne TeraonpoBOHOCTH BOABI U BO3TyXa.
Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU.

CamocTrosTenbHO (GOPMYIHUPYIOT TO3HABATENbHYIO 3aJady. YMEIT C IOMOIIBIO
BONIPOCOB J00BIBaTh HeAOCTaromyto uHpopmarmio. lcnonb3oBaHne W3MEpPUTEIBHBIX
npubopoB. BrimonHeHne nabOpaTOPHBIX M MpakTUYecKux pabor. JlmarHoctuka u
yCTpaHEHHWE HEHCHpaBHOCTEH MpuOOpoB. BeICTpanBaHWe TUNOTE3 HA OCHOBAHUM
uMeronmxcs gaHubix. KoHcTpyrnpoBaHue 1 MoeIMpOBaHUE.

BreimosniHeHne 3ajaHWii IO  YCOBEPIIEHCTBOBAHHIO MpHOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB OMBITOB. Pa3paboTka v MpoBepKa METOJIUKU IKCIEPUMEHTAIbHON paOOoThI.
Pabora B mManbIx rpynnax. AHaIu3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE,
nerictBud. [IpencraBinenue pe3ynpTaToB MAPHOM, TPYIIIOBOM JESATEIBHOCTH. Y4YacTUE B
JIMAJIoTe B COOTBETCTBUU C MPABUIIAMHU PEUEBOTO
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ITOBEJICHUS.
JJleKTPUYeCKHeE SIBJICHUSA.
Muxkpomup. Mozaenu aroma, cyuiecrsoBasiure 10 Hadana XIX. Mcropus oTkpeITUA U
JEUCTBUS TaJbBaHUYECKOrO 3ieMeHTa. McTopus co3gaHust 3neKTpo(OpHOM MAalllUHBI.
OmnbiT BonpTa. DIEKTpUYECKUN TOK B DJIEKTPOJIATAX.

Hemoncmpayuu: (¢ ucnonb3oBanueM od6opynoBanusi «Touka pocray)
1. Mogaenu atomoB. 2. ['anpBaHHYECKUE PIIEMEHTHI. 3. DIeKTpodopHOI
MamuHel. 4. OneiTel Boneta u [NansBanu.
Jlabopamopnvie pabomwi: 1. Co3gaHue TajdbBaHUYECKHX AJIEMEHTOB M3 MOJPYYHBIX
CPEACTB. 2. DNEKTPUUECKHUM TOK B KUIKOCTIX CO3AaHUS «30J0TOTO KITIOUHKA».
Xapakmepucmuka OCHOBHBIX BUJIOB JEATEIBHOCTH:
VYropaBnsitor CBOEl MO3HABaTENbHOM U y4yeOHOM JI€ATETBbHOCTHIO TOCPEICTBOM
NOCTAaHOBKM LEJIEN, TUNIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ACHCTBUM M OLIEHKHU
YCIEIHOCTH ycBoeHUsI. CpaBHUBAIOT CIIOCO0 U pe3yibTaT CBOUX JAEUCTBUI ¢ 00pa3lom
- JILCTOM CONpOBOXJeHUA. OOHapyX UBaOT OTKIOHEHHS. OOIyMBIBAIOT NPUYUHBI
OTKIOHEHUH. OCyIIECTBISAIOT CAMOKOHTPOJIb U
B3aMMOKOHTpOJIb.  Mcrmonb3oBaHue  u3MepUTENbHBIX  MpUOOpoB.  BrimonHenue
1a0b0paTOPHBIX M MpaKTUYeCKuX paboT. /[marHocTuka M ycTpaHEeHHUE HEHCIPABHOCTEU
npuOopoB.  BpicTpauBaHue TruUIoOTe3 HAa  OCHOBAHMM  HWMEIOIIUXCS  JaHHBIX.
KoHcTpynpoBaHue u MOJIETMPOBAHHUE.
JJIEKTPOMATHUTHBbIE SABJICHHA.
MarnuTHoe noJje B BeniecTBe. MaruuTHas anomanus. Marautasie Oypu. PasHoBuHocTr

AIEKTPOU3IMEPUTEIBHBIX npuOOpOB. PasnoBugHOCTH

ANEKTPOJIBUTaTENEH.

Hemoncmpayuu (¢ ucnoib3oBanneM odopyaoBanusi «Touka pocray): 1.
HarnsnHocTs moBeneHust BemecTB B MarHuTHoM mode. 2. [Ipesenranuu o
MarHUTHOM Moje 3eMJIM M O MarHuTHbIX Oypsix. 3. JlemoHCTpaius pa3HOBHIHOCTEH
ANEKTPOU3MEPUTEIBHBIX npruOOpOB. 4. HarnsiaHocts Pa3HOBUAHOCTEN
3JICKTPOJABUTATEIICH.
Jlabopamopnvie pabomwi: 1. HccnenoBaHue pa3iIuyHBIX AIEKTPOU3ZMEPUTETBHBIX
puOopOB.
Xapaxkmepucmuka 0CHOBHbIX U008 0esAMENbHOCHIU.
VYopaBisitoT CBOEl MO3HABATEIbHOM W y4eOHOM JEATETHbHOCTHIO TOCPEACTBOM
IMIOCTAHOBKHM LIEJIEH, INIAHUPOBAHMUS, KOHTPOJIS, KOPPEKIMU CBOUX JECUCTBUM M OLICHKU
ycIemHocTy ycBoeHusi. CpaBHUBAIOT CIOCO0 U pe3yiIbTaT CBOMX AEHCTBHIA ¢ 00pa3om
- JUCTOM comnpoBokaeHHUs. OOHapYKMBArOT OTKIOHEHUS. OOMyMBIBAIOT TPHYMHBI
OTKJIOHEHUH. OCYyIECTBISIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnrTuyeckue siBJICHUSA.
Hcrouynnku cBeTa: TEIUIOBBIE, JIIOMUHECLIEHTHBIC, WCKYCCTBEHHBbIE. l3roroBnenue
KaMephbl - 00CKypa U MCCIIeJOBaHUE N300pakKeHHsI C MMOMOILBIO MOAeI. MHOrokpaTHoe
M300pakeHNE MPEeIMETa B HECKOJIbKUX INTIOCKUX 3epKasiax. I3roTOBUTh EPUCKOII U C €r0
MOMOIIBIO TIpoBecTH HaOmoneHus. [IpakTHueckoe HMCMOIb30BaHWE BOTHYTHIX 3€pKAJL
3pUTENbHBIE WIUTIO3UH, TTOPOKIAEMbIE
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peinoMieHueM cBeta. Mupaxu. Pa3zButhe BOJOKOHHOM oONTHUKU. lcnonb3oBaHue
3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnojib3oBanuem ooopynoBanusi «Touka pocray)

1. PaznuyHble UCTOYHUKH cBeTa. 2. M300pakeHue npeameTa B HECKOJIbKHUX
IJIOCKUX 3epkanax. 3. HM3oOpaxeHue B BOrHyTbIX 3epkanax. 4. Hcnosb3oBaHue
BOJIOKOHHOM  omTuku. 5.  VYcTpoictBo  doToanmapaToB,  KHHOIPOECKTOPOB,
KaJIEMJOCKOIIOB.
Jlabopamopnvie pabomwi: 1. N3rotoBieHue kamepbl - OOCKypa W UCCIEIOBaHHE
M300paKeHUs ¢ TOMOIIBI0 Mojenu. 2. [IpakTuyeckoe NpUMEHEHHE MIIOCKUX 3epKai. 3.
[IpakTHyeckoe MCHOJIB30BAaHWE BOTHYTHIX 3epkan. 4. M3roroeineHue mnepuckona Hu
HaOJIIOIEHUSI C TIOMOIIbIO MOJIETH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAmMeNbHOCU.
VYropaBnsitor cBOeil MO3HaBaTENbHOM U y4eOHOM JESITENbHOCTBIO IMOCPEICTBOM
NOCTAaHOBKH 1IeJIeH, TUIAaHUPOBAHUSI, KOHTPOJIS, KOPPEKIMU CBOUX ACHCTBUN U OLIEHKH
YCIICIIHOCTH YCBOCHHUS. BBIIEAIOT U GOpMYIHPYIOT TO3HABATENBHYIO 1IEb. Boienstor
KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3a/JaHHble cjoBamH. llpuHHMarOT
NO3HABATENBHYIO LIEJIb U COXPAHSIOT €€ MPH BBINOJIHEHUU
yueOHbIX nercTBuil. Oco3HalOT CBOM JEHCTBUA. VIMEIOT HAaBBIKM KOHCTPYKTHBHOIO
OOLIeHUsI B MAJIBIX TpyMax.
Yes0Bek ¥ npupoaa
ABTOMaTHKa B Hamieil »u3HU. [I[puMepsl HCIIOJIB30BaHNSI AaBTOMATHYECKUX YCTPOIMCTB B
HayKe, Ha TMpou3BojAcTBE U B ObITy. CpenctBa cBsizu. Pamuo u TeneBujeHue.
AnbTepHATUBHBIE HMCTOYHUKM DSHEpruu. Bunbl snextpocraniuii. Heob6xoammocTsb
HKOHOMUH MPUPOTHBIX PECYPCOB U UCIIOIH30BaAHHUS, HOBBIX IKOJIOTMYHBIX U O€30MaCHBIX
TexHoJioruii. Hayka u 6€30macHOCTb JIHO/ISH.
Hemoncmpayuu: 1. hoTomarepuansl U CIAUIBI 110 TEME.
Jlabopamopnuvie pabomsi. 1. U3yueHnne neliCTBHUI CPEICTB CBIA3U, PAJINO U TEJICBUICHU.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esAmMeNbHOCU.
CamocTosaTenbHO (HOPMYITHPYIOT MO3HABATEIBHYIO 3a/auy. YMEIOT (MJIM Pa3BUBAIOT)
CIOCOOHOCTD € IMOMOIITBIO BOIIPOCOB JI0OBIBATH HEJIOCTAIOIIYIO HH(OPMAIIHIO.

9 kaace
Kunemaruka
CrocoObl omnucaHus MexXaHU4eckoro nBrkeHus. Cuctema otcuera. [IpsmonuneiiHoe
nerkeHue. lIpsaMonuHeiHoe paBHOMEpPHOE JABMKEHUE MO IUIOCKOCTU. [lepemernienue u
CKOPOCTb NPU PAaBHOMEPHOM  MPAMOJMHEWHOM  JBWKEHUHM 10  IUIOCKOCTH.
OtHocuTenbHOCTh ABWXKEHMs. CrlokeHwe JBMXeHuM. [IpuHIMN HE3aBUCUMOCTH
nBwkeHn. KpuBonmHeHoe aBWKeHHE. JIBHKeHHE Teila, OpOIIEHHOTO TMOJ YIJIOM K
ropu3oHTy. PaBHOMEpPHOE IBHXKXEHHE IO OKPYKHOCTH. YTIJIOBas CKOpOCThb. Ilepuon u
yacToTa BpaiieHusi. CKopocTb
Y YCKOPEHHE MPU PABHOMEPHOM JABUKEHUU 110 OKPYKHOCTH.
Jlabopamopnule pabomul (¢ AcoJIb30BaHUEM 00opynoBaHusi «Touka pocray):
N3yuenue nBr>keHUs: CBOOOIHO MAAI0IIETo Tea.
N3ydenne IBUXKEHUS IO OKPYKHOCTH.

11



TOUKA \!pocm

IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:
Onpenenenne CKOPOCTH PABHOMEPHOTO JIBMXKEHHS MPHU HCHOJIB30BAHUU TPEHa)Kepa
«OeroBast IOPOKKay.
Hctopuueckass pEKOHCTPYKLMS OINBITOB [lamuies 1O ONpENeseHUI0 YCKOPEHUs
CBOOOJIHOTO MaJCHUs TeJl.
[TpuHIMIBL pabOTHI MPUOOPOB AJIsE UBMEPEHUS CKOPOCTENW U YCKOPEHU .
[Ipumenenue cBOOOHOTO MAJCHUS JIJISI U3MEPEHUS PEAKIIUU YEIOBEKa.
Pacyer TpaekTopuu ABMKEHUS NIEpCOHakeu pacckas3os P.Pacio.
Xapakmepucmuxka OCHOBHBIX U008 OesAmMeNbHOCMU: YTEHUE U OOCYXKICHUE TEeKCTa
cTaTel HMHTEPHET-CAaWTOB, OOCYXJICHUE JOKJIAJOB W MPE3EHTAIlMi, COCTaBICHHUE U
peneHue 3aaa4, o0CykJIeHre crnoco0oB penieHus (moaroroka k OI'D o ¢pusuke).
JAnnamuka
Nuepumanbubie cuctembl orcueta. Cuna. 3akonsl HbtoTona. J[BWkeHME Tena Moj
JNEUCTBUEM HECKOJBKUX CHJ. JIBMKEHHE CHUCTEMBI CBSI3aHHBIX Tel. JlnHaMmuka
PaBHOMEPHOI'O JIBUKEHHSI MATEPUAIBHON TOUKU MO OKPYKHOCTH. Kiaccel cuil. 3aKoH
BCEMUPHOTO TATOTEHUs. J[BrkeHue maneT. ICKyCCTBEHHbIE CITyTHUKH.
Conneunasi cuctema. Mctopus pa3Butus npenctaBieHuil o Bcenennoil. Ctpoenue u
SBOJIIONHUS Beenennou.
Jlabopamopnule pabomul (¢ KCTIOJIb30BaHUEM 000pynoBaHusi «Touka pocray):
N3Mmepenne Macchl Tella € HCHOJIb30BAHUEM BEKTOPHOTO PAa3JIOKECHUS CHIIBIL.
N3yueHne KUHEMATHUKW W AWHAMHUKU PABHOYCKOPEHHOTO JABWKEHUs (HA MpUMeEpe
MaiuHbl ATByza). M3yueHue TpeHUs! CKOIBKEHHUS.
IIpumepnvle membi NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM:
Hcropuueckass pekoHCTpyKuus onbIToB KyinoHa W AMOHTOHAa MO ONPEAEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOIbXKEHUsA. [lepBble HCKYCCTBEHHBIE CITYyTHUKU 3EMJIN.
Kak ornnuaroTcsi MexaHUYECKHe MPOUECChl Ha 3eMJle OT MEXaHUYECKUX IMPOLECCOB B
kocMoce? Tena ConHeuHol cucteMbl. OTKPBITHS HA KOHYUKE MEpa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesAmelbHOCMU: YTeHHEe U OOCYXKIEHUE TEeKCTa
cTaTell WHTEPHET-CAaWTOB, OOCYXICHHE JOKJIAJOB W MPE3EHTAlMi, COCTaBJICHHE U
penieHue 3aaa4, 0ocyxaenue crnoco0oB pemeHus (moaroroska k OI'D mo duzuke).
NMmnyabce. 3aK0H cOXpaHeHHS] HMITYJIbCA
Nmnynec. V3MeHeHue wuMIynbca MaTepralibHOM Touku. Cucrema Ten. 3aKoH
COXpaHEHHS UMITYJIbCa.
IIpumepnvie memovl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:
PeaxtuBHoe nBmxkenue B npupone. PaccnenoBanme JITII ¢ nomomipro 3akoHa
COXpaHEHHMs UMITyJIbCa.
Xapaxmepucmuka OCHOBHBIX 8UO08 OeameNlbHOCMU: YTCHHE U OOCYKIEHHE TEeKCTa
cTaTell WHTEPHET-CAlTOB, OOCYXICHWE JOKJIAJAOB W TNPE3CHTAIMH, COCTaBIICHUE M
penieHue 3aaa4, 0ocyxaenne crnoco6oB pemerus (moaroroska k OI'D mo dhusuke).
Crartuka
PaBHOBecue Tema. MOMEHT cuiibl. Y CIIOBHS paBHOBECUsI TBEpAOro Teisa. IIpocteie
MEXaHU3MBI.
Jlabopamopnule pabomul (¢ AcoJIb30BaHHEM 00opynoBaHusi «Touka pocray):
Ornpenenenue HEHTPOB MACC Pa3IMYHBIX TeJ (TpU crocoda).
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IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:
[IpuMeHeHue MPOCTHIX MEXAHU3MOB B CTPOUTENIBCTBE: OT 3E€MJIIHKU J10 HeOOockpeOda.
UccnenoBanne KOHCTPYKIIUK BEJIOCUTIEAA.
Xapaxmepucmuka OCHOBHBIX 6U008 OeamelbHOCmU: YTEHHE U OOCYKJEHHE TEeKCTa
cTaTel HMHTEPHET-CAaWTOB, OOCYXJEHHE JOKJIAJOB U MPE3EHTAllMi, COCTaBICHHUE U
penieHue 3aaa4, 0ocyxaeHue crnoco0oB pemienus (nmoaroroska k OI'D no dusuke).
Mexann4yeckue KoJeOaHUS U BOJIHbI
Mexanunueckue konebanus. [IpeoOpazoBaHue sHEPrUu TP MEXaHUUECKUX KOJICOaHUSX.
MaremaTu4ecKkuii ¥ Ipy>KMHHBIN MasiTHUKU. CBOOOAHBIC, 3aTyXaIOIIUE U BHIHYKICHHbIC
kosneOanus. Pezonanc. Mexannveckue BoHBL. [[1MHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnule pabomul (¢ McNoOIb30BaHUEM 000pynoBaHusi «Touka pocray):
N3yuenue koseGaHuil HUTSIHOTO MasTHUKA.
IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:
CtpyHHBIE MY3BIKaJIbHBIE UHCTpYMEHTHI. KonebaTenbHbIE CHUCTEMBI B TPUPOJIEC U
TEXHUKE.
Xapaxmepucmuka OCHOBHBIX U008 OesAMeNbHOCMU. YTEHUE W OOCYXIEHUE TEKCTa
cTaTell HMHTEPHET-CAaWTOB, OOCYXJEHWE JOKJIAJAOB U TNPE3CHTAIMH, COCTABJICHHUE H
perieHue 3aaa4, o0CykJIeHre croco0oB penieHus (moaroroka k OI'D o dusuke).
JJIeKTPOMATHUTHBIE KOJIe0OAHHS U BOJIHbI
[lepemennsbiii anexkTpuyeckuit Tok. KomnebaTtenbHblii KOHTYp. BbIHYXIEHHBIE W
cB00OO1HBIE DM KoJe0auusg. DM BOJHBI U UX CBOICTBA.
IIpumepnvle membi NPOEKMHBIX U UCCTEO08AMENLCKUX PADOM:
[IpuHUUMIBI paguoOCBA3M W TeNeBHIEHUA. BiusHue OM uH3IydyeHUH Ha IKHUBBIC
opraHu3Mbl. MI3roToBieHue ycTaHOBKH JJI IEMOHCTPALIMH ONBITOB 110 OMU.
OnektpoMaruutHoe uznydeHue CBU-neuun. Mcropuueckas peKOHCTPYKLMS OIBITOB
Awmnepa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesAmelbHOCMU: YTeHHEe U OO0CYXKIEHUE TEeKCTa
cTaTell HMHTEPHET-CAaWTOB, OOCYXICHHE JOKJIAJOB W MPE3EHTAlMi, COCTaBJICHHE U
penieHue 3aaa4, oocyxaenue cnocoboB pemenus (moaroroska Kk OI'D o gusuke).
Onruka
Uctounuku cBeta. JleiicTBus cBeTa. 3aKOH MPSMOJUHEHHOTO pacpoCTpaHEHHS CBETA.
3akoH oTpakeHus cBeTa. [locTpoeHne n3o0paxeHuil B INIOCKOM 3epKalie.
3aKOH MpPeJIOMJICHUS CBETa Ha IJIOCKOW IPaHUIE ABYX OJHOPOJHBIX IMPO3PAUYHBIX CPEL.
[Ipenomnenune cBera B mpusMe. Jlucrepcus cBeTa. SIBIIEHHE IOJHOrO BHYTPEHHETO
orpaxkenus. Jlunsel. Tonkue nuH3b1. [locTpoeHne n300pakeHni, Co31aBaeMbIX TOHKIMHU
mua3amu. ['ma3 u 3penune. Onruueckue mpudOopHI.
Jlabopamopnule pabomul (¢ HcoJIb30BaHUEM 00opynoBaHusi «Touka pocray):
DKCnepuMeHTalIbHasl TPOBEPKA 3aKOHA OTPAKEHUSI CBETA.
N3mepenne nmokazarens MpeaoMIICHHS BOJBIL.
N3mepenne GoKycHOr0 pacCTOSHUS COOMpPArOIIEl JTMH3HI.
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM
Hcrtopus uccienoBanus CBETOBBIX SIBJICHUM.
Ucropuueckas pekoHCcTpyKIua Teseckona ['anumnes.
N3roroBneHne Kamenmockona.
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Xapaxmepucmuka OCHOBHBIX 6U008 OeamenbHOCMU: YTEHHE U OOCYKJEHUE TEeKCTa
cTaTeil HMHTEPHET-CAaWTOB, OOCYXJEHWE JOKJIAJOB W MPE3EHTAllMii, COCTaBICHHE W
penieHue 3aaa4, 0ocyxaeHue cnocodoB pemenus (moaroroska k OI'D o gusuke).
DuU3UKa ATOMA U ATOMHOI'0 S/pa

Crpoenue atoma. [lormomenue u ucnyckanme cpeta aroMmaMu. ONTHYECKHUE CIIEKTPHI.
Omneitel Pezepdopna. [lnanetapuas Mmoaens aroma. CTpoeHHE aTOMHOTO sipa. 3apsi0BOe
M MaccoBoe€ uyucna. SnepHble CHIBL. ODHEPrUsi CBSA3M ATOMHBIX SJ€p. 3aKOH
paauoakTUBHOTO pacmnana. Anbda- u Oera-pacmansl. [IpaBuna cmemenus. SnepHbie
peakiuu. Jlenenue u cuntes sanep. AnepHas suepreruka. Mcrounnku sneprun CosHia u
3Be3l. Peructpanus sinepHbIX W3IydyeHUM. BrusHHE pajrMOakTUBHBIX H3JIYYEHUU Ha
KUBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOJ0oruueckue mpooieMsl sIepHON YHEPTETHKHU.
IIpumepnvle membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:

Ucropus nzyuenus aroma.

Nzmepenue KI1J] conneunoit 6atapeu.

HeBuaumelie n3nydeHus B CIEKTPE HarpeThIX TEIL.

Xapakxmepucmuka OCHOBHbIX 6U008 OesimelbHOCmuU: YTEHHE W OOCYXKJEHHE TeKCTa
cTaTell HMHTEPHET-CAaWTOB, OOCYXJICHWE JOKJIAJIOB W MPE3EHTAlMi, COCTaBJICHHUE U
penieHue 3aaa4, o0CykJIeHre croco0oB penieHus (moaroroka k OI'D o dpusuke).
@®opMbI OPraHU3aNuN 00Pa30BaTEJIbLHOIO MpoLecca:

- TPYIIIOBAs;

- UHIMBUAYaJIbHAS;

- (poHTaTBHAS.

Beayuiue TexHosi0oruu:

Hcnonb3yroTcsi 3JEMEHTBhI  CIEAYIONIUX TEXHOJOTHH: MpOEKTHas, MpoOJIEeMHOTO
oOydenusi,  MHGOPMAIMOHHO-KOMMYHUKAIIMOHHASA,  KPUTHUYECKOTO0  MBIIUICHHUS,
IpOOJIEMHOTO TUajora, UTPOBasl.

OcHoBHBIE MeTOABI PA00THI HA ypOKe:

Benymumu  metogamu  oOydeHHsS — SIBISIFOTCSA:  YaCTHUYHO-TIOMCKOBOM,  METOJ
MaTEeMaTHYECKOTO MOJEIUPOBAHUSA, AKCUOMATUYECKUN METO/.

D®opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc ABJISIETCS JOTOJHUTEIbHBIM, TO OTMETKA B Oajiax HE CTaBUTCS.
VYyamuiics yduTCs OLIEHHWBATH CeOsl U IPYTUMX CaM, YTO MO3BOJISIET Pa3BUBATh YMEHUS
caMoaHaJlh3a U CIIOCOOCTBYET PA3BUTHUIO CAMOCTOSTEILHOCTH, KaK CBONCTBY JIMYHOCTH
yuyaiierocsi. BbIABI€HHE TPOMEXKYTOUHBIX U KOHEUHBIX pE3YJIbTaTOB Yy4yalUXCs
MIPOUCXOIUT Yepe3 MPAKTHUECKYIO JCSITEIIbHOCTh; 3a4€THBIE paOOTHI:

* TeMaThyeckas Moa00pKa 3a7ad pa3IMdyHOTO YPOBHS CIOXHOCTH C TPEICTABICHUEM
pa3HBIX METOJOB PEIICHUS B BHUJIE TEKCTOBOIO JOKYMEHTa, NMpe3eHTAuH, (-
aHUMAIlHH, BUAEOPOJTHKA WM WED - cTpaHuIbI (caiita)

* BBICTaBKa MMPOEKTOB, MPE3EHTAIHI;

* IGMOHCTpALMS SKCIEPUMEHTA, KAUECTBEHHOW 3a/]1a4u C KAU€CTBEHHBIM (YCTHBIM WJIU B
BUJIC€ TIPWIOKEHHUS, B TOM YKCIIe, IPE3CHTAIMEN) OMUCAaHUEeM IMpoIlecca Ha 3aHSTHUU,
(decTrBasie SKCIIEPUMEHTOB; (U3UYECKUE OJIMMITHA/IBI.
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KanennapHo-temaTnyeckoe miiaHupoBaHue / KJace

Hassanue Tema ypoka Koa | OcHoBHBIC BuAbl | Ucnoib3oBa
paszena H4yec | 1esiTeJIbHOCTH HA YPOKe HHE
TBO o0opynoBaH
4aco Ul IIeHTpa
B €CTeCTBEHHO
HAYYHOH H
TEXHOJIOTHY
€CKoM
HaNPaBJIEHH
ocrei
«Touka
poctay
BBoanoe 3zamsarwe. Ilenu wu | 1 IIpuBoauTh  mpuMepsl  00BbEKTOB | KoMmbroTepH
3amaun Kypca.  TexHuka usydeHns  Qusukn  (pusuyeckue | oe
BBenenue | GesomacHOCTH. SBJCHUA,  (DU3MYECKOE  TEIO, | oGOpyLOBAHH
(14) BEIIECTBO,  (pusMueckoe  1oie). | o
Poub Cucrema enunuil, moHsATHe o | 1 Hadmozar, . anamsuposats Kommerorepn
(usnyeckue SIBJICHUS
IKCIEPHM | MIPSIMBIX u KOCBEHHBIX (MIKCHPOBATH W3MEHEHWS CBOFCTB oe
€HTa B | U3MEPEHUIX OGBEKTOB, CpABHWBATH WX W 000pyIOBaHH
KU3HH 0606mars).  Ilosnakomutses ¢ | ©
yesioBeka | OU3UYECKU HKCIIEPUMEHT. 1 3KCIICPUMEHTAIBHBIM meromom | O060OpynOB
(3u) Bunger (hu3rgeckoro WCCIIENOBAHNS npuponsl | aHWe Ui
JKCIIEPUMEHTA. (BOCTIPOM3BOIMTh,  (PUKCHPOBATH | JEMOHCTP
[TorpemHocTts HU3MEPEHUS. M3MCHCHHU CBOIICTB 00beKTa, anui
Bupl aHanu3upoBath. COoOpka mpubOOpPoOB
OTPELIHOCTEH  M3MEpEHHL. u KoHCTpykuui. MHcnonp3oBaHue
Pacuét HU3MEPUTENLHBIX IprOOPOB.
ITOTPEIIHOCTH H3MEPEHHSL. Brmmmonaenne  1abopaToOpHBIX U
MpaKTHIeCKUX padoT. JlmarnocTmka
Jlaboparopnas padora 1 M YCTpaHEHHE HEHCIPABHOCTEHl Obopynos
«M3mepenune obbema npubopos. BricTpanBanue rumores | AHHE VLA
TBEPAOTO Ha OCHOBaHUHU uMeroxcs | J1a00paTOPHbI
tenay. [IpaBuna odhopmieHus JTAHHBIX. X pabor W
71a00paTOPHOU pabOTHI. VIEHHYECKHX
ONBITOB
Mexanuk | PaBHOMepHOE ull Ananu3  Tabmun, rpadukos, Ob6opynoB
a (84) HEPABHOMEPHOE CXEM. [Touck  oOBSICHEHUS aHue Jist
JIBHKEHUSI. HaOITI0JaeMbIM COOBITUSIM. | JTAOOPaTOPHBI
I'paduueckoe npencraienue | 1 OrnpeneneHne CBOMCTB | x paboT m
JIBUKCHUS. npuOOpoB MO dYepTexam H YUEHHYECKHX
Pemenne rpapuueckux | 1 MOZICIIAM. AHaIu3 ONBLITOB  (Ha
3aza4, BO3HUKAIOIINX MPOOIEMHBIX
pacder TmyTd U CpeaHei cutyaruii. U300paxkaTh cucremy Gase
CKOPOCTH KOOpJIMHAT, BbIOMparh Teno | KOMIUICKTOB
HEPAaBHOMEPHOTO JIBUKEHUSI. oTcuéra W cBss3pBath ero c¢ | At OI'D)
Tloustue HHEpLUH ul l crucTeMon KOOpAWHAT.
HWHEPTHOCTH. Mcnonb30Bath CUCTEMY
I_[eHTpo6e>I<Ha51 CHhIIA.. KOOpAUHAT JULA N3Yy4CHUA
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Cuna  ynopyrocty, cuia MPSIMOJIMHEIHOTO JBYOKEHUS Ob6opynos
TPEHUS rena. COopka TpuOOpOB W aHue IS
JIaGoparopnas padora KOHCTpyKIuii. Mcmonp3oBanue | 1abOpaTOpHBI
«HccnenoBanue 3aBUCHIMOCTH M3MEPUTEITBHBIX npubopoB. | x  paGor u
CHJTBI yIPYTOCTH, Beinonenue 1abopaTOpHBIX U VICHHYIECKHX
BO3HHK i B MPAKTUYECKUX a0oT.

OSHHKAIOILE P p OmbBITOB  (Ha
MpYXHHE, oT CTETIeHU JlnarHocTMKa ®  yCTpaHEHHE 5
nedopmarm HEUCIPaBHOCTEN puOOpOB. ae
HPY>KHHBD. BoictpauBanue — rumore3  Ha | KOMIUICKTOB
JIaGoparopHas pabora OCHOBaHHH umeromuxcs | g OI'D)
«Omnpenenenue nanHelX. KoHcTpynpoBanue u
Koa(ppuIMeHTa MojenupoBaHue. BeimonHeHue
TPEHUsI Ha TPUOOMETPEY. 3aJJaHAN 1o
JlabopaTtopHnas paboTa YCOBEPIICHCTBOBAHUIO O6opynoB
«HcenenoBanne 3aBUCMOCTH npubopoB. Pa3paboTka HOBBIX aHue JUIs
CHJTBI TPEHHUS OT CHJIBI BapHaHTOB oNbITOB. Pa3paboTka nabopaTopH
HOPMAaJIbHOT'O TaBJICHUM. 2t MPpOBCpPKa MCTOMKH BIX paboT u

DKCIIEPUMEHTANILHOW  PabOTBL. | ygeHHYeCKHX
PaGora B ManpIx Tpymnmax. OIBITOB
AHaNM3MPYIOT, BHIOMpAIOT U
000CHOBBIBAIOT CBOE pEIlIECHUE,
NEeNCTBUS. IIpencraBnenune
pPE3YIBTATOB MapHOM,
rpyIIIoOBON NEeSITeTbHOCTH.
'Yyactue B anore B
COOTBETCTBUU C  IpaBUIaMHU
€4eBOT0 MOBEICHUS.
I'mapocra | IlnotHOCTE. 3amavya  mapd Amnanu3 Tabnuil, rpaguKoB, CXEM. O6opynoBaHn
THKA I'epona [Tonck o0bsiIcCHEHNST HAOMIOAEMBIM | € JIJIst
(129) Pemenue 3a1a4 noBbIIEHHOM coObrTHsIM. OTIperiesicHrne CBOMCTB | JI€MOHCTpALIMIA
CJIOJ)KHOCTH Ha pacyer mpuOOPOB I10 YepTeKaM U
INIOTHOCTH MonensaM. AHann3 BOSHHKAIOIINX
BCINCCTEA. npobieMHbIX cutyanuii. Coopka
Perrenue 3a1a4 NOBBIIIEHHO K NPUGOPOB M KOHCTPYKLIMI. O6opymoBanu
CIIOKHOCTH Hcnonp30BaHAE U3MEPUTENBHBIX ¢ it
JlaBieHue XUAKOCTH W Tasa. npuGopoB. Beimonmenue JIEMOHCTPAIIUI
3akoH 1a060paTOPHBIX U TPAKTHIECKUX
[Tackans
pabort. JlnarHocTrKa 1 ycTpaHeHUE
CooOmaromuecs COCyIbl. N
HEHCIIPaBHOCTEH MPHUOOPOB.
JlaboparopHas pabora Ob6opynoB
BricTpanBaHue runores Ha
«U3rotoBnenue MOJIeNn aHue JIst
OCHOBAHHMH UMCIOIIIMUXCA JaHHBIX.
(doHTaHa» mabopaTopHbBIX
KouncrpyupoBanue u
JIaGoparopHas padorta paboT u
MOJCINPOBAHUC. Pabora B MajbIx
«M3rotoBienue MO/JIeH A YYEHHUYECKHUX
(doHTaHaY TPyTHax. AHMSHPYIOT, ONMbITOB  (Ha

3akoH [lackans. /laBneHue B
JKUAKOCTSIX U razax.
I'mapaBnuyeckue MaliuHeI.
CooOrmaromuecst COCyIpl.

BEIOMPAIOT M 00OCHOBBIBAIOT CBOE
peleHne, JeUCTBHSL.
[Ipencrasnenue pe3ynbTaToB
MIApPHOM, TPYIIIOBOM AEATENBHOCTH.

BerrTankusaromas cuiia. 3aKoH
Apxumena.

TToaroroska cooO1eHUN U
JIOKJIAJI0B. Y4YacTHeE B IHAJIOrE B

Oaze
KOMIIJIEKTOB
st OI'D

Ob6opynoB

aHue JUIA
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COOTBCTCTBUHU C IIpaBUJIaMU I[[CMOHCTp
PEYEBOro MOBECHHS. anui
JlaboparopHas pabora O6opynoB
«BprsicHEHHE yCIIOBUSA aHue s
TUTaBaHUSA nabopatopH
TEI. BIX paboT u
YUCHUYECKUX
OTIBITOB
brnok 3amay  Ha  3aKoH O6opynoB
ITackas, aHpe s
3aKOH Apxumena. JIEMOHCTP
biok 3amau  Ha  3aKOH anuit
ITackas,
3aKOH Apxumena.
Cratuka | brok. Poryar. Amnanu3 Tabnui, rpapuKoB, CXEM. ObopynoBanu
(1049) [Nouck oObsicHeHYsI HAOIOAaEMBbIM | € JUIst
PaBHOBecuMe TBEpABIX TeEIL. coOpITUsAM. OTipesienenre CBOMCTB | JeMOHCTpAIHiA
MowmeHT cunbl. I IpaBumno IprbOpOB 110 YepTexRaM U
MOMEHTOB. MOJEISIM. AHAITN3 BO3HUKAIOIIIHX
LlenTp TSKECTH. MPOGIEMHBIX CHTYallii. O60pyI0BaHH
UccnenoBanne  pa3idHBIX HaOmonats AeficTsre npocThIx e uIs
MexaHu3MOB. I1o3HaKOMUTRCS C o
MEXaHHYECKUX CHCTEM (H3HICCKOi MOIeTbio «aBeonoTHo | ACMOHCTpaLii
Kombunnposannbie sanaun, TBEpIOE Teo». Pemare 3agaun Ha
UCIIOIB3YA yCIoBHA IPUMEHEHHE YCIOBUS(TIPaBHIIA)
PaBHOBCCHSL. paBHOBecus pbruara. [IpuMeHsTh
KombOuamMpoBanHbIe 3a1a4H, yCIIOBHE
UCHOJb3YS YCIIOBHS (TIpaBMITI0) PAaBHOBECHS PhIYara st
paBHOBECHS OOBSICHEHUS JEUCTBUS Pa3TMIHBIX
JIaGopaTopHas pa6oTa WHCTPYMEHTOB, UCIIOJIb3YEMBIX B O6opymoB
«3roToBnenue padoraroniei TeXHHKe U B ObITy. COOpKa aHue JUTS
CUCTEMBI OJIOKOB. MpHO0pOB 1 . 1ab0paTOPHbI
KOHCTPYKIIHMH. Hcnonp3oBanue
Odopmitenune X pabor w
M3MEPUTEITBHBIX TTPHOOPOB.
paboTsL. Bremonaenne nabopaTopHBIX U yICHHHCCKIX
Pabota Haz IIPOCKTOM NPaKTHYECKHX PAOOT. OmbITOB  (Ha
«bnoxmy. 0aze

JlaGopaTtopHnas paboTa
«M3rotoBienue padoTaromei
CHCTEMBI OJIOKOBY.

JlaGopaTtopHas paboTa
«M3rotoBienue padoTaromei
CHCTEMBI OJIOKOBY.

Odopmnenue paboTHI.

3amuTa npoeKToB.

Juarnoctuka u ycrpaHeHue
HEHCIIPaBHOCTEH TTpruOOpPOB.
BricTpauBaHue runore3 Ha
OCHOBAaHUH UMEIOIINXCS JAHHBIX.
KouncrpyupoBanue

U MojenrpoBaHue. Brinonnenue
3aJJaHUH 10 YCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX
BapHUAHTOB OIBITOB.

Pa3pabotka 1 mpoBepKa METOIUKU
IKCIIEPUMEHTAJIbHOU PabOTHI.
PaGora B ManbIx rpynmnax.
AHanM3UpyIoT,

BEIOMPAIOT M 00OCHOBBIBAIOT CBOE
peuieHue, 1eicTBuUs.
[Ipencraienue pe3yabTaToB
MIApPHOM, FPyNIOBOH

KOMILJIEKTOB
mst OI'D

Ob6opynoB
aHHe IS

J1a00paTOPHBI
X pabor u
YYEHUYECKUX
OTIBITOB

KomnsrorepH
oe
06opyoBaHH
e
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nearenbHocTH. Iloarorosxa
COOOIIEHHI U TOKJIAI0B.
OCyIIECTBISAIOT CAMOOIICHKY,
B3aWMOOIIEHKY JIEITeIBHOCTH.
Vuactue B [uaaore B COOTBETCTBUU
C HpaBI/IJ'IaMI/I pC‘ICBOI‘O IIOBCACHUS.

KaJIeHIlapHO'TeMaTI/I‘IeCKOC INIAHUPOBAHHUE 8 kiacc

HasBanue Tema ypoka Koa | OcHoBHEBIE Buabl | Ucnosb3oBan
pasaeia H4yec | JesiTeJIbHOCTH HA YPOKe ue
TBO 00opy10BaHu
yaco sl lIeHTpa
B €CTeCTBEHHOH
ay4Hoi U
TEXHOJIOTHYeC
KOM
HaINPaBJIEHHO
creii  «Touka
pocray
BBonnoe 3anstme. Ilenmm wm | 1 CamocrosrensHo GopmynupytoT |  O6opymoBa
TerioBble | 337a4u  Kypca.  TexHuka MO03HABATEBHYIO 3ajavdy. | HHE JUTS
gBTenus | 0€30TMACHOCTH. YMET ¢ MOMOIIBIO BOIPOCOB | JIEMOHCTpAII
noOBIBaTH HEJIOCTAIOUTYIO 15051
PaznooOpaszue TEIJIOBBIX | 1 uH(pOpMaIIHIO. O6opynoBa
SIBJICHUI. TennoBoe Hcnonb30BaHNEe M3MEPUTENBHBIX |  HHE JUTS
pacuIMpeHue Tell. puOOpOB. BrimomnHeHue | meMoHCTpaly
7a00paTOPHBIX U MPAKTHUUYECKUX | WU
JlaboparopHas pabora 1 pabor. JluarnocTuka u Ob6opynoBa
«/3MeHeHus JUIMHBI Tella IpU YCTPaHEHHUE  HEHUCIPABHOCTEW | HHeE Ui
HarpeBaHUU U OXJIAKJICHUN. IpuOOpOB. 71ab0paTOPHBIX
BeictpauBanue  rumore3  Ha | paGoT u
OCHOBAaHUU UMEIOIIUXCSH | yUEHHUECKUX
naHHbIX. KoHCcTpynpoBanue ONBITOB
Tennonepenaua HaOmronenue | 1 U MOJEIupoBaHue. BrlnoHenue O60py1[0Ba
TENJIONPOBOIHOCTHA BOJBI U 3a/laHui o HHE hine
BO311yXa. YCOBCPUICHCTBOBAHUIO JEeMOHCTpaIl
prOOpOB. uit
Pa3paboTka HOBBIX BapUaHTOB
JlaGopaTtopHnas paboTa 1 OTIBITOB. Ob6opynoBa
«M3mepenue ynenbHou Paspaborka u NpoOBEpKA |  Hue 1A
TEIUIOEMKOCTH PA3JIUYHBIX METOJUKU  OKCIEPHUMEHTATBHOM 1ab0paTOPHBIX
BEILIECTBY. pabotel. PaGora B  MambIix pabor "
IInaBnenue u otBepaeBanue. | 1 rpynmax. AHaIU3UPYIOT, YUYEHUUYECKUX
JlabopaTopHas pabota BBIOMPAOT M OOOCHOBBIBAIOT | OMIBLITOB (Ha
«OTIUBKA CBOE  pelIeHHue, JNEUCTBUA. | Gase
napaHOBOTO COJIATUKAY IIpencrasnenue PE3YIBTATOB | KOMILIEKTOB
IIapHOM, IPYNIOBOH | st OT'D
JIaGoparopHas paborta 1 JEATENBHOCTH.  Y4YacTHe B | (OGopyjnoBa
«Habmonenue 3a JUAIore B COOTBETCTBUH C | gpye s
IIaBICHHEM MpaBUIaMU PEUYEBOTO
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TbJ1a» TIOBE/ICHUSL. n1a00paToOpHBIX
pabor u
YUEHUYECKUX
ONBITOB
Permenne OJTUMITHATHBIX Ob6opynoBanwue
3a/1a4 JUIs
Ha ypaBHEHHE TEIUIOBOTO JIEMOHCTpAaIHi
OanaHca
Permenne OJIUMITHATHBIX Oo6opynoBanwue
3a/1a4 JUIs
Ha pacuér TEIIOBBIX JIEMOHCTpAaIHi
MIPOIIECCOB
JlaGopaTopus
Kpucrauiorpahuu.
Wcnapenue u koHieHCcaLusl. ObopynoBanue
JUIst
JIEMOHCTpAIN
CocraB atmocdepsl, ObopynoBanue
HaOIIOZICHUE TIEpexoaa ISt
HEHACHITIIEHHBIX ITAPOB B JleMOHCTpaIHii
HACBIIICHHBIE.
Bnaxnocte  BO3ayxa — Ha Ob6opynoBaHue
pa3HbIX KOHTHHEHTax JUIst
JIEMOHCTpaIuit
Onektpud | Mukpomup. Mogenu atoma, YrpaBmsitor cBoei O6opynoBa
ecKHe CYILIECTBOBABIIIKUE /10 Hayaja MO3HABATEIPHOW MW y4eOHOM HHE IS
P— XIX e TEHPHOCTHIO TTOCPEICTBOM } z[(EMOHCTpau
MOCTaHOBKH 1ene, ui
Uctopus OTKPBITHUS u MJIaHUPOBAHMS, KOHTpOJs, | KomrsrorepHo
JICUCTBUS KOPPEKIIMU CBOMX JIEUCTBUI U e
raJIbBAHMYECKOTO 3JIE€MEHTa OIICHKHU YCTIEIIHOCTH YCBOCHHS. 06OpyIOBaHHE
Hctopus CO3/IaHUs CpaBHMBaIOT croco0 u
3NeKTpOoopHOIA pe3yabTaT CBOMX ICUCTBHM C
MaIIUHBI oOpazom — JUCTOM
OnbIThI Boubra. COIIPOBOKICHU. KommerotepHo
DNEeKTPUICCKHIA OOHapyXKMBAIOT  OTKJIOHEHUS. | ¢
TOK B DIIEKTPOJIUTAX. OO1yMBIBAIOT IIPUYMHEI obopynoBaHue
Pemenne OJIMMIINAJHBIX OTKJIOHEHHUH. OCYIECTBIAIOT Ob6opynoBanue
3a71a4 Ha CAMOKOHTPOJIb u UL
3aKOHBI HOCTOSTHHOT'O TOKa B3aMUMOKOHTPOJIb. JIEMOHCTpaIuit
HaOnronenue 3aBUCUMOCTH lcrionb3oBanue Ob6opynoBanue
COIIPOTHUBIIEHUs MPOBOIAHHUKA H3MCPUTCIIBHBIX IS
oT mpurOOpOB. Beinosinenue .
JIEMOHCTpAaIHii
TEMIIEPATYPHI. 1ab0OPaTOPHBIX 1
JIaGopatophas paborta PAKTHHACCKIX pabor. Oo6opynoBa
«OnpeneneHue CTOUMOCTH JluarsocTuka - ycTpaHeHHe HUE 75
M3paCcX0I0BaHHOM HeucrIpaBHOCTeH MPHGOPOB. 1abopaTOPHBIX
SIEKTPOSHEPTHH BoicTpauBaHue  TUIOTe3  Ha pabot "
10 MOIIIHOCTH MOTPeOUTENs U OCHOBAHHIH HMEIOTIHXCA YUEHUUYECKUX

10
CYETUUKY)

MaHHBIX. KOHCTp}/'I/IpOBaHI/Ie
1 MOJCIIMPOBAHUC.

OIIBITOB (Ha
6aze
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YrpaBisroT CBOEH | KOMILJIEKTOB
Mo3HaBaTeNbHOM W yuyeOHOH | s OI'D
Pemenne oJMMIIMaaHbIX | 1 JCATCIIbHOCTRIO  IIOCPEACTBOM Oo6opynoBa
3a71a4 IOCTAHOBKU [eJeH, HUE IS
Ha TEIJIOBOE JEWCTBHUE TOKA [JIAHUPOBAHMS, KOHTPOJI, JIEMOHCTpAL]
KOPPEKIIUA CBOUX JIEHCTBHUU U ui
DNeKTpOMAarHUTHEIE siBIIeHUs. | 1 OLEHKH YCIICIIHOCTH YCBOCHUS. Oo6opynoBanwue
DIIEKTPOU3MEPUTEIHHBIE CpaBHUBAIOT crnoco6 | s
pUOOPBI. pe3yibTaT CBOUX JEHUCTBUUA C JIEMOHCTpaluil
MaruurHas aHoManms. | 1 0Opazom — JCTOM | OGOpyI0BaHKE
MaruurtHble COITPOBOYXICHHSI. VTS
Oypu OOHapyKMBAIOT  OTKJIOHECHWSL. JTeMOHCTpaIHii
Pa3HOBHIHOCTH 1 O61yMBIBAIOT MPUYHHBI
AJIEKTPOIBUTATEIICH. OoTKJIOHEHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb u
B3aMMOKOHTPOJIb.
CaetoBble | McTounmku cBera: Temuiosele, | 1 YTpaBisoT cBOEH Ob6opynosa
SBICHUS | JTIOMHHECIIEHTHBIC MO3HABATEIPHOW W y4eOHOM HHE IS
OkcniepuMeHT HaOmoaeHue. | 1 NesITeTbHOCTHIO MIOCPEICTBOM JIEMOHCTpAI]
MHorokpaTtHoe U300pakeHue [TOCTaHOBKHU enem, un
nmpeaMera B HECKOJBKHUX MIAHUPOBAHMS, KOHTPOJI,
TUIOCKUX KOPPEKIIMY CBOMX JIEUCTBUI U
3epKajax. OIIEHKH YCTICIIIHOCTH YCBOCHHUSI.
N3roToBHTH TIEpUCKOI ¥ € ero | 1 Beiensaior  u - popmynupyrorT | OGopyaoBaHue
IIOMOIIGIO MpOBECTH MO3HABATCIBHYIO Leib. 1A
HAOTIOICHAS Boraensror KOJIMYECTBEHHBIE | IEMOHCTpALII
ITpakTHyecKoe 1  XapaKTepUCTHKH 00BEKTOB, | OGOpyHOBaHUE
UCIIOJIL30BAHUE BaJaHHBIC CJIOBAMU. pin) b
BOTHYTBIX 3€pKaJl [I[pyHUMAIOT — MO3HABATENLHYIO | JeMOHCTpAIHid
3pUTENbHBIE WILTIO3HH, 1 UeJIb M COXpAaHAIOT e¢  IIpH Oo6opynoBa
OPOXKIacMble IBBITIOJTHEHHUH y‘IC6HBIX HUe s
MIPEIOMIICHUEM HeﬁCTBHﬁ. Oco3HaT CBOH JEMOHCTpALl
cBeTa. Mupaku. nerictBus.  MmMewoT  HaBBIKK nit
Pa3zButne BOJIOKOHHO# | 1 KOHCTPYKTHBHOI'O
OIITHKH 0OLIEHUS B MaJIBIX TpyIIax.
Hcnonp3oBanue 3aKOHOB | 1
CBETa B
TEXHUKE
HaykaB | ABTOMaruka B Hamiei >xu3nu. | 1 CamocrosTensHo  hopMynupyoT | KOMIBIOTEPHO
SKHU3HU Paﬂno U TEJIIEBUICHHE 1 IIO3HABATCIIbHYIO 3a1avy. VYmeror e
AJbTepHATHBHBIE UCTOYHUKH | 1 (1 pasBHBaIoT) CHOCOGHOCTE C | oGopynoBaHUe
SHEpIrUH. BI/II[I)I Ez;dg);];;:}}(())m BOIIPOCOB ,I[O6BIBaTB
JJIEKTPOCTAHLIUH y10 MHpopManUIO.
Hayxka cerogns. Hayka u 1

0€30I1aCHOCTH JIFOAEH.

KaJIEHIIapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE 9 kiacc
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Ha3Banue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnosab3oBanu
pasaena H4yec | 1esiTeJIbHOCTH HA YPOKe e
TBO o0opynoBanusi
4yaco LHeHTpa
B eCTeCTBEHHOHA
Y4YHOI "
TEXHOJIOTHYECK
oit
HANPaBJIEHHOC
Tei «Touka
pocray
BBomnoe 3amstme. Ilemm u | 1 Camocrosarensao GopmynupytotT | Kommnbrorepaoe
BBenenue | 3amaunm  kypca.  TexHwuka MO3HABATEIbHYIO 3aj1ady. | obopynoBaHue
(19) 0€30MaCHOCTH. VMEIT ¢ MOMOLIBIO BOMPOCOB
Kunemar | CriocoGsl onucanus 1 N0OBIBATh Hezgocraromyo | O0opynoBaHue
uka (7 9) | MEXaHUYECKOTO JIBUKEHUS uHpopmaIuio. OIS
Hcnonb3oBaHne M3MEPUTENBHBIX | IEMOHCTPAII
I[IpsmonuBeliHOE 1 puOOpOB. Bemonnenue | O6opynoBanune
paBHOMEpHOE 71a00paTOPHBIX U ISt
JIBIKEHUE TI0 TUIOCKOCTH? MPaKTHICCKUX paboT. JIeMOHCTpaITHii
Cwmortps JlnarHocTuka W yCTpaHEHHUE
13 KaKo TOYKH HaOI01aTh HEUCIPaBHOCTEN MpuOOPOB.
OTHOCHUTENBHOCTE ABYKeHUS. | 1 BeicTpanBanue  rumore3s  Ha O6opynoBanue
Cio’xeHne IBMKEHUIA. OCHOBaHMH UMCIOIUXCA | I
nanHbx. KoHCcTpynpoBanue JIEMOHCTpAIHii
Jlabopamopnwvie pabomuwi: 1 H MOJenupoBanue. BeimonHenne | O6opynosan
«3yuenue JBWKCHUS 3a71aHui mno ue s
CBOOOTHO YCOBEPLICHCTBOBAHHIO 1a00paTOPHBIX
[1aJIarOIIETO Tenay, puOOPOB. paboT u
«I/ISYLIGHI/IG Paspa60TI<a HOBBIX BapHaHTOB YYEHUYECKUX
JBW)KCHUS TEna 1o OIIBITOB. OIIBITOB
OKPY>KHOCTH) Paspa60TI<a u IIPOBEPKaA
Kak w kyma nonerena |1 METOIUKHU O6opynoBanue
BUIIIHEBAS JKCIIEPUMEHTAJIbHOW  paloThI. st
KOCTOUKa? Pacuer PaGora B Mambix Tpymmax. TeMomCTpam
TPaeKTOPHH AHaNMM3UPYIOT, BBIOMPAIOT U
JBUKEHHS TENl U IepPCOHaKeH 000CHOBBIBAIOT CBOE peIlEHUE,
pacckasos P.Pacm> 0 neiictus. [IpeacraBnenue
MioHXay3eHe pe3yabTaTOB MMapHOM, IPYMIIIOBOM
Hcropuueckas 1 JICATENLHOCTH.  Y4acTHe B | OGopygoBaHme
PEKOHCTPYKIIHS JMaNore B COOTBETCTBMU  C | ;o
OIIBITOB lamanes To lIpaBiIaMi pEICBOro JleMOHCTpaIHii
OTIPE/IETICHHIO MOBECHUS.
yCKOpEeHus J.
Onpeznenenue CKOpoCcTu 1 Ob6opynoBanue
PaBHOMEPHOTO JBUKEHUS IS
Tipn JIEMOHCTpAIUH
WCIIOJIb30BAHUM TPEHAXKEPA
«OeroBast TIOPOKKa.
Junamuk | Cuna Bony, cuna yoexnaenus | 1 OGopynoBan
a (8u) WU ue JUISL
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cuia - ¢busnyeckas YrpaBisroT CBOEH JIEMOHCTpaLy
BEJIMYMHA? MO3HABATEIbHOH U yuyeOHOU 51
Jlabopamopnas paboma: NeATEIbHOCTHIO OCPEACTBOM OOGopynoBan
«M3MepeHne Macchl Tena» MOCTaHOBKH LeneH, ue st
I[BI/DKGHI/IG TEIIa 1101 MJIAHUPOBAHUA, KOHTPOJIA, JIa60paT0prIX
JIEMCTBHEM KOPPEKIMU CBOMX JEHCTBUM U paboT u
HECKOJIBKUX CHIT OIICHKH YCTICITHOCTH YCBOCHHS. YUCHUYECKUX
CpaBHUBAIOT croco0 U | ONBITOB
JIBroxenue CUCTEMBI PE3yJITAT CBOMUX JECUCTBUHU C O6opyaoBaH
CBSI3aHHBIX 00pa3IoM — JIUCTOM e TUTSL
Tel COTIPOBOKICHHSI. JIEMOHCTpAIH
O6HapyXUBAIOT i
Jlabopamopuvie  pabomoi: OTKJIOHEHHSL. O6xymbIBarOT OGopynoBan
«3yuenne TpeHus MPUYNHBI OTKJIOHEHWH. ue JuIs
CKOJIBXXCHHUA OCyIECTBISIOT 1ab0pPaTOPHBIX
CAMOKOHTPOJIb nu paﬁOT u
B3aUMOKOHTPOJIb. YICHUYECKUX
M cmonn3oBanue OIBITOB
JnHamuka PaBHOMEPHOTO M3MEPUTEIIBHBIX npuOOpPoB. | OGopynOBaHHE
JIBHJKEHUSA IO OKPYKHOCTH BrimosHenne J'Ia60paT0pHBIX n st
MPaKTHIECKUX pabor. | nemoncTparmit
Ucrtopus Pa3BHUTHSA JluarHocTka M YCTpaHCHHE | OGopyHOBaHHE
TIpeACTaBIICHHUIA HEUCIPaBHOCTEN MPUOOPOB. ISt
o Bcenennoit. ConHeunas BbicTpanBaHue — THIOTE3  HA | jeMOHCTpALMii
CUCTEMA. OCHOBaHHUU HUMEIOIINXCS
OTKpBITHS HAa KOHYHUKE Iepa. nanHbIX. KoncTpyuposanme OO6opynoBan
IlepBeie HCKYCCTBEHHbIE 1 MOZICTMPOBAHUC. ue JUIst
CIIyTHUKH JIEMOHCTpAIH
3emun. 51
Kak BBl sIXTy Ha3o0BeTe... CamocrosrensHo GopmynupyioT | KommbsrorepHoe
PeaktuBHOE  NBIKEHHE B IIO3HABATENBHYIO 3a/auy. o0opynoBaHue
HOPHUPOJIE. YmMerT (WM pa3BUBaIOT)
Paccnenosanne JTII C CIIOCOOHOCTH C MIOMOIIIBIO Kommnsrorepnoe
MIOMOIIbIO BOIIPOCOB JI00BIBATH obopynoBaHue
Hmnyabe | 3akoHa COXpaHEHHUS HEJIO0CTAIONIYI0 HH(DOPMALIHIO.
3akon UMITyJIbCca PaGota B ManbIx rpynmnax Haj
COXpaHeH ITOPUTMOM DPEILEHUS 3a]1a4 10
ust yKa3aHHOH Teme (Ha nmpumepe
UMITYJIbC BUJICOMATEPHUAIIOB U3
a (3u) UHTEPHETA).
Craruka | Jlabopamopnas paboma: YrpasistoT CBOEH Oo6opynoBan
(2u) «OmnpezeneHue EHTPOB Macc MO3HABAaTENbHON W  yueOHOM ue amns
Pa3IUYHBIX Tem (Tpm NeATeIbHOCTBIO TOCPEICTBOM 1ab0paTOPHBIX
crioco6a)» MOCTaHOBKH neneit, | pador u
MTAHUPOBAHMS, KOHTPOJIS, | YUEHHYECKHX
KOPPEKIIMH CBOUX JCUCTBHH U OTIBITOB
[Tpumenenwue HPOCTBIX OIICHKH YCTICITHOCTH YCBOCHHS. KomnbroTepHoe
MEXaHHU3MOB B Beiensor u GopMyIupyroT obopynoBaHme

CTPOUTCJILCTBC: OT 3CMIISTHKH
0

Brinensror

MO3HABATCIIbHYIO OeCJIb.
KOJIMYCCTBCHHBIC
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Hebockpebda XapaKTEPUCTUKU 00BEKTOB,
3aJJaHHbIE CIIOBAMHU.
[I[ppyHUMaOT TMO3HABaTEIbHYIO
Lelb M COXpaHSAT €€ Ipu
BBITIOJTHEHUH Y4eOHBIX
mefictBuii.  OcCO3HAIOT  CBOU
nerucTBuss.  MMET — HaBBIKK
KOHCTPYKTUBHOTO OOIIEHHUS B
MaJIbIX FPyMIax.
Bugpr  MasTHHMKOB M X CamocTosTensHO Oo6opynoBan
KoJIeOaHMi bopMynHpyOT ue YISt
UTto nepeHocut BosiHa? MO3HABATEIbHYIO 3ajady. JIEMOHCTpAIH
KonebarenbHble cucTeMbl B Ymeror (1M pa3BUBAIOT) i
MIPUPOJIE U TEXHUKE CIIOCOOHOCTH C MIOMOIIBIO
BOITPOCOB JI0OBIBATh
Mexannyu HEJOCTAIONIYI0 HH(pOpPMAIHIO.
ecKHe Pabota B ManbIx rpynnax Haj
KOJIe0aHu ITOPUTMOM pEUIeHUs 3a1a4 10
s | yKa3aHHOU Teme (Ha mpuMepe
BOJIHBI BUJICOMATEPHUAIIOB U3
Gw) MHTEpHETA)
DJIeKTPO | DKCIIEPUMEHTAIIbHAS Pa3paboTka HOBBIX BApUAHTOB Kommeroteproe
MArHMTH | IIpOBEpKa onbITOB. PazpaboTka v mpoBepka | o0opyaoBaHue
ble cBoiicTB OM BOIH. METOIUKHU SKCIIEPUMEHTAIBHOM
Koj1e0anu | VccnenoBanue paboTsl. PaboTa B MaJbix KomnbsroTepHoe
AU AJIEKTPOMArHUTHOTO rpymnmnax. AHaJIU3upyIoT, obopyoBaHue
BOJIHBI | u3ny4yeHus CBU-neun BBIOMPAIOT U 000CHOBBIBAIOT CBOE
(29) pelIeHue, 1eHCTBHS.
[IpencraBnenue
pEe3yIbTaTOB APHOM, IPYIIIOBOI
NesITeTIbHOCTU. Y4acTue B
Manore B COOTBETCTBUH C
MpaBUJIaMU PEYEBOTO
MOBEICHMUSI.
Ontuka | UsrorosieHue Moaenu YTipaBiisitoT cBOEH Kommnsrorepnoe
(4v) KaJICHI0CKOTIa. [MO3HABATEILHOU U 000pyI0BaHKE
DKcrepruMeHTalIbHAs y4eOHOU AeSITeNbHOCTHIO O6opynoBan
MIpOBEpKa MOCPEICTBOM IMOCTAHOBKH IIEJIEH, ue TUIst
3aKOHA OTPaKCHHsI CBETA. MIAHUPOBAHUS, KOHTPOJIS, JIEMOHCTpAIH
KOPPEKIIUUA CBOUX JIEUCTBUH U "
Jlabopamopuas paboma: OLCHKH YCIICIIHOCTH YCBOCHUA. O6opynoBan
«M3mepeHne nokasarens CpaBHMBAIOT CIIOCO0 U pe3yNIbTaT ue s
OpPEIOMIICHUS BOObD CBOMX JIEHCTBUH C 00pa3IoM — n1a00paTOpHBIX
IIMCTOM COITPOBOXKICHUS. paboT "
OOHapyX HUBaIOT YUEHUUYECKUX
oTKJIOHEeHUs. OOAyMBIBAIOT OTIBITOB
Kak otimnuarorcs mokasatenu MMPHUYIHHBI OTKJIOHEHUH. O60pyI[0BaH
IIpEeIOMIICHUS IIBETHOTO OcymiecTBIsIOT ue pin) b
CTCKJIa CAMOKOHTPOJIb U JEMOHCTpanu
B3aHMOKOHTpOJIb. PaboTa i

B MaJIbIX rpymnmnax. Pemenue
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DKCIICPUMCHTAJIbHBIX 3a/1a4,
00CYXJIeHHE PE3YIIbTATOB,
MoCTpoeHHUE rpadruecKont
3aBUCUMOCTH IOKa3aTels
MpPEIOMIICHUS CBETA OT €ro
IaCTOTHI.

®duszuka

aToMa u
aATOMHOI'0
siapa (44)

[Tornonienue u ucnyckaHue
cBeTa

aTOMaMH.
CHEKTPBIL.

Onrnyeckue

Pa3paboTka HOBBIX BApUAHTOB
oTnBITOB. PazpaboTka u nmpoBepka
METOIMKH SKCIIEPUMEHTAIBHOM
aboTel. PaboTa B ManbIx

Nsmepenne KII conneunoi
Oatapeu

rpynmnax. AHaJIu3upYyIoT,
BBIOMPAIOT U 00OCHOBBIBAIOT CBOE

BrnusiHue painoakTUBHBIX
W3ITYy4eHUN Ha JKUBBIE
OpraHu3Mbl

peuieHue, 1eCTBUA.
[ IpencraBinenune
PE3YJIbTATOB NAPHOW, IPYIIIOBOM

CrocoOBbI 3aIATEL OT
paI[I/IoaKTI/IBHBIX I/ISJ'IyLIeHI/Iﬁ

MesITeIbHOCTH. YYacTHE B
ITUaJIOre B COOTBETCTBUU C
HpaBI/IJ'IaMI/I pequoro IIOBCACHUSI.
PemeHHe 3KCHepHMeHTaJIBHBIX
sagad. BeimonHenne
MPaKTHYECKON paboThl B MaJIbIX
rpymnmnax, o0CyKaeHue

pe3yIbTaTOB.

Kommnsroreproe
06opynoBaHue

Kommnsroreproe
00opynoBaHue
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