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IosicHuTeILHAA 3aANINCKA

[lenTpsl 00Opa3oBaHUs E€CTECTBEHHO-HAy4yHOU HampaBieHHOCTH «Touka
pOCTa» CO3/IaHbl C MENbI0 PAa3BUTHS y OOYYArONIMXCS €CTECTBEHHO-HAY4YHOM,
MaTeMaTU4eCKOM, MHPOPMAIMOHHON IPaMOTHOCTH, (DOPMUPOBAHUSI KPUTHIECKOTO
U KPEaTUBHOI'O MBIILICHHS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYUYHOU
HAIPaBJICHHOCTH, a TaKXe JIJIsl MPAKTUUECKON OTpaboTKU yuyeOHOro MaTepuaia mno
yueOHbIM npenmeram «duznkay, «Xumus», «bHoIorus».

Heab u 3axa4n

— Peanm3zanusi OCHOBHBIX 00I1€00pa30BaTEIbHBIX MNPOrpaMM MO Y4YEOHBIM
IpeAMETaM €CTECTBEHHO-HAyYHOW HampaBJIE€HHOCTH, B TOM YHUCJIE B paMKax
BHEYPOUHOU JIEATEIHBHOCTH 00YYaIOIINXCSI.

— Pazpabotka w peanuzammsi  Pa3HOYPOBHEBHIX  JIOMOJIHUTEIBHBIX
o011e00pa3oBaTeNbHbIX MPOrpaMM €CTECTBEHHO-HAYUYHOM HAINpaBJICHHOCTH, a
TaK)XK€ MHBIX MPOrPpaMM, B TOM YHUCJI€ B KAHUKYJISIPHBIN HEPHUO/I.

— BoBneuenue ydamuxcsi W TEAArorudeckux pabOTHUKOB B TMPOEKTHYIO
NEeSATeNbHOCTD.

— Opranuzanysg BHEYYEOHOW JAESTEIBbHOCTH B KAHUKYJSIPHBIA TEPHO/I,
pa3paboTKa U peann3alrs COOTBETCTBYIOIIUX 00pa30BaTEbHBIX MIPOrpaMM, B TOM
yyciie I Jareped, OpraHW30BAaHHBIX OOPAa30BaTEIbHBIMU YUPEXKIACHUSIMHU B
KaHUKYJISIPHBIN ITIEPUOLL.

—  IloBbimienne  mpoecCHOHATBHOIO  MacTepCcTBAa  IMEIarorM4ecKux
paOOTHUKOB  IIEHTpPA,  PEAIM3YIONIMX  OCHOBHBIE W JOMOJHUTEIHHBIC
o01reo0pazoBaTeIbHbIE MPOrPAMMBI.

— Cozmanne nentpa «Touka pocra»  mpeamonaraer  pa3BUTHE
o0pa3oBaTeIbHON MHPPACTPYKTYpPHI 00IIe00pa30BaTEIbHON OpraHu3aIui, B TOM
YKClie OCHAIIEHUE 0011e00pa30BaTEIbHON OpraHu3aluu:

— 000pyOBaHHEM, CpPEACTBAMU OOYYEHUS W BOCIUTAHUS IS U3ydeHUs (B
TOM YHCJI€ SKCIEPUMEHTAJILHOI'0) MPEIMETOB, KYpCOB, IUCHUIUIUH (MOIYJICH)
€CTECTBEHHO-HAYYHOM  HAMpaBJIEHHOCTH  TIPU  peaiM3allid  OCHOBHBIX
0011e00pa30BaTebHBIX MPOrPaMM M JIONOJTHUTEIBHBIX 00IIe00pa30BaTeIbHBIX
nporpaMM, B TOM 4YHCJE JUIS PaCIIUPEHHUs] COJepkKaHUsi YYEOHBIX MNPEIMETOB
«Du3ukay, «XuMusy», «buoorusy;

— o0opyaoBaHUEM, CpeACTBaMU OOYUEHHS W BOCHHMTAHMS ISl peanu3aluu
porpaMm JIOMOJIHUTEIHHOT O oOpa3zoBaHus €CTEeCTBEHHO-HAyYHOU
HaNpaBJICHHOCTEW;

— KOMIIBIOTEPHBIM U UHBIM 000PY10BaHUEM.

HopmaTtuBHnas 6a3a

— @enepanbhbiil 3aK0H 0T 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O06
oOpazoBanuu B Poccutickoit deneparuu» (¢ U3M. U J0M., BCTYI. B CUITY C

01.09.2020).http://www.consultant.ru/document/cons_doc_LLAW_140174
(mara obpamenus: 28.09.2020).

— Ilacnopt HamumoHasnbHOTO TpoekTa «OOpa3zoBaHue» (yTB. MPE3UTUYMOM
Cosera npu IIpesunenre PO mo cTpaTrernyeckoMy pa3BUTHIO M HAlMOHAJIbHBIM
npoekTam, npoTokod ot 24.12.2018 Ne 16)



http://www.consultant.ru/document/cons_doc_LAW_140174

http://www.consultant.ru/document/cons_doc LAW_319308/(nata
obpamenus: 10.03.2021).

— TocymapctBennass mnporpamma Poccuiickon ®enepanuu  «Pa3Burue
oOpazoBanus» (yrB. [locranoBnenuem IIpaBurenscrBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O6 yTBEep»)ACHUH TOCYIaPCTBEHHON TPOrPaMMBbl

Poccutickon denepanuu «Pa3Burue 00pa3oBaHU.
http://www.consultant.ru/document/cons_doc LAW_286474/cf742885e783e
0 8d9387d7 364e34f26f87ec138f/ (narta obpamenus: 10.03.2021).

— IIpodeccuonanvubiii cranaapt «llegaror (memarornueckas AesiTEILHOCTh B
JOIIKOJIPHOM, HadaJbHOM OOIlleM, OCHOBHOM OOIIEeM, CpeaHeM oOIIeM
oOpazoBaHuu), (Bocmurarenb, yuuTenab)» (pea. ot 16.06.2019) (Ilpukas
MunuctepeTBa Tpya u counanbHou 3amuThl PO ot 18 oktsi0ps 2013 r. Ne

544H, ¢ W3MEHEHUSIMHM, BHECEHHBIMU IMpHUKa3oM MuHuHcCTEpcTBa Tpyaa M
coramutel PO ot 25.12.2014 No 11151 u ot 5.08.2016 r. Ne 422n). — URL:
http://knmc.centerstart.ru/sites/knmc.centerstart.ru/files/ps_pedagog red 2016. pdf
(mara oopamenus: 10.03.2021).

— Ilpodeccuonanpubiii crangapt «llemaror JOMONHUTENHHOIO 0OPa30BaHMUS
netreit u B3pocibix» ([Ipukaz MuHHCTEpCTBA TpyJa U COUabHOM 3amuThl PO ot
05.05.2018 Ne 298Hu «O06 yrBepxeHun npodeccuoHanbHoro cranaapra «llemaror
JIOTIONTHUTENIBHOTO ~ oOpa3oBaHusi  gered u  B3pochbix»). —  URL:
https://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyyreestr-professionalnykh-standartov/reestr-
professionalnykhstandartov/index.php?ELEMENT [D=48583 (mata oOpalieHus::
10.03.2021).

— DepepanbHbBI TOCYIAaPCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO
oOuiero obOpazoBaHusi (yTB. NpuKazoM MUHHCTEpCTBa OOpa3oBaHUS M HAyKU
Poccuiickoit ®@enepauuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020). — URL:
https://fgos.ru (nata obpamenus: 10.03.2021).

— DenepalibHbI TOCYJAPCTBEHHBIN 00pa30BaTENbHbIN CTAaHAAPT CPETHErO
oOmiero oOpazoBaHusi (yTB. MpukazoM MUHHCTEPCTBA OOpa30BaHUS M HAYKU
Poccuiickoit deneparuu ot 17.05.2012 Ne 413) (pen. 11.12.2020). — URL:
https://fgos.ru (mata obpamenus: 10.03.2021).

— Meroauueckue peKOMEHIAIMU 10 CO3JaHUI0 U (YHKIHOHUPOBAHHIO
1eHTpoB 1mpoBoro odbpazoBanus «IT-kyG» (yTBEpKIEHBI pacTOPSKEHUEM
MunuctepcerBa npocseuienus Poccuiickoit @enepanunn ot 12 ssuBapst 2021 r. Ne P-
5). — URL: http://www.consultant.ru/ document/cons_doc_LLAW_ 374572/ (nara
oopamenusi: 10.03.2021). — Meroauueckue peKOMEHAAMU IO CO3JaHUI0 U
(GYHKIIMOHUPOBAHHIO B 00IIE00PA30BATEIbHBIX OPraHU3alUAX, PACTION0KEHHBIX B
CEIbCKOM MECTHOCTHM M MaJlblX TOpoJaX, LEHTPOB OOpa30BaHUSI E€CTECTBEHHO-
HAy4YHOU M TexHoJiormueckoi HarpaieHHocTel («Touka pocta») (YTBepxkaeHBI
pacniopsbxkeHrneM MuHucTepeTBa npocsenienus Poccuiickon denepaunu Ot

12 STHBAps 2021 r. Ne  P-6). — URL:
http://www.consultant.ru/document/cons_doc_LAW_374694/ (nata oOparieHus:
10.03.2021).
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I[lnanupyembie pe3yJabTaTbl OCBOEHHSI MNPOrpPaMMbl BHEYPOYHOM
AEATEJIBHOCTH «JKcnmepuMeHTapuii mno ¢usuke» (C HMCIOJIb30BaHUEM
obopynoBanusi «Touka pocra») B 8-9 kiaccax.

Peanuzanus pOrpaMMbl CrocoOCTBYET JIOCTUKEHUIO
CIEAYIOIINX Pe3yJabTATOB:

JInu"ocTHBIC:

B cepe JMUHOCTHBIX YHUBEPCATIbHBIX YUEOHBIX TEUCTBUI yUaIINXCA:

* y4yeOHO-TIO3HABATENbHBI HHTEpEC K HOBOMY Y4yeOHOMY MaTepuany u
crioco0am peleHus HOBOM 3a/1auu;

* OpUEHTAllMs HA MIOHUMaHUE MPUYMH YCIleXa BO BHEYUEOHOM JesATeNbHOCTH,
B TOM 4YHCJIE HAa CaMOAHAJIU3 U CAMOKOHTPOJIb pe3yJibTaTa, Ha aHAJINU3
COOTBETCTBHUSI pPE3YyJIbTAaTOB TPEOOBAHUSAM KOHKPETHOW 3a/1a4u;

* CIIOCOOHOCTh K CaMOOILIGHKE Ha OCHOBE KPHUTEPHEB YCIEUIHOCTH
BHEYUYEOHOU JesATEeIbHOCTH;

Obyualowuiics nomy4yum 603MONCHOCHb 0151 POPMUPOBAHU:

* BHYTPEHHEH ITO3UIUU LIKOJIBHUKA HA YPOBHE ITOJIOKUTEIBHOIO OTHOLICHUS
K IIKOJIE, TIOHUMaHUsI HEOOXOJUMOCTH YYEHHMsI, BBIPa)KEHHOI'O B IMpeoOsaJaHuu
y4eOHO-I103HaBaTENbHBIX MOTHBOB;

* BBIpQXKEHHOW YCTOMUMBON yueOHO-TI03HABATEIbHON MOTHUBAIIMY YUEHUS;

* YCTOMYMBOIO y4eOHO-IIO3HABATENbHOTO MHTEpPECa K HOBBIM OOIIUM
crioco0aM peleHus 3aau.

MeTtanpeaMerHble:

B cdepe peryJsiITHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI yUaluXCsl:

* [UIAHUPOBATh CBOM JCHCTBUSA B COOTBETCTBMU C IOCTABJICHHOW 3ajjauei U
YCIIOBUSIMHU €€ peaju3alu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC NMPABUIIA B IJITAHUPOBAHUH U KOHTPOJIE CIocoba
pernieHus;

* OCYIIECTBIISATh UTOTOBBIM U MONIATOBBIM KOHTPOJIb 10 PE3YJIbTATY;

* OLICHMBATh MPABUIIBHOCTH BBINOJHEHUS ACHCTBHS HAa YPOBHE aJIEKBATHOU
PETPOCHEKTUBHON OIIEHKH COOTBETCTBUSI PE3YJIbTAaTOB TPEOOBAHUAM JTaHHOU
3aJ1a4 U 3aJa4HO0M 00J1acTH;

* aJICKBATHO BOCIPUHUMATH MPEIIOKECHUS U OLIEHKY YUYUTEJIEH, TOBAPUILIEH,
pOAUTENEH U IPYTUX JIKOJIEH;

* paznuyaTh Coco0 U pe3ysbTaT ACUCTBUS.

Obyuarowuiics noxyyum 603MOHCHOCHb HAYYUMCA

* B COTPYJHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC yUeOHBIE 3a]1aUH;

* IPOSIBJISITH TTO3HABATEIBLHYIO UHUITUATUBY B YU€OHOM COTPY/HUYECTBE;

* CaMOCTOATENIbHO aJIeKBAaTHO OILIEHUBATh MPABUIBHOCTH BbBIIOJIHEHUS
JIEICTBUS U BHOCUTh HEOOXOJIMMBbIE KOPPEKTHBBI B UCIIOJIHEHUE KaK IO XOJy €ro
peanu3annu, Tak U B KOHIE JCUCTBHUS.

B cepe mozHaBaTebHbIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUN ydaluXcsi:



* OCYUIECTBJISITh MOUCK HEOOXOAMMON HWHGOpMAUU [JIs1 BBITOJIHEHUS
BHEYUYEOHBIX 3aJaHUIl C HCIIOJIb30BaHUEM YYEOHOH JHUTEpaTyphl U B OTKPHITOM
UHPOPMAIIMOHHOM IIPOCTPAHCTBE, DSHLUKIONEANUN, CIPABOYHUKOB (BKIIIOYAs
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WNutepnera;

* OCYLIECTBIATh 3amuch ((HUKcauuioo) BbIOOPOUYHOM HHPOpMALIMK 00
OKpYy’KarollleM Mupe U o cebe camMoM, B TOM YHCII€ C MOMOIIbI0 MHCTPYMEHTOB
UKT;

* CTPOUTH COOOILEHHUS, TPOEKTHI B YCTHON M MHUCbMEHHOU (popMe;

* IPOBOAUTH CPAaBHEHHE U KJIACCU(PUKALIMIO 110 3aJaHHBIM KPUTEPUSIM;

* YCTaHaBIMBATh NPUYMHHO-CIEJCTBEHHbIE CBA3M B M3y4aeMOM Kpyre
SIBJICHUI;

* CTPOUTH PACCYXJEHUS B (POpME CBSI3U MPOCTHIX CYXkKJIEHUN 00 00BEKTE, €ro
CTPOEHUH, CBOMCTBAX U CBA3aX;

Ob6yuarowuiics NOIYHUM 803MONCHOCMb HAYUUMBCA!

* OCYUIECTBJISATh PACIIMPEHHBbIA MOMCK HMH(POpPMALIMU C HCIOIb30BAHUEM
pecypcoB 6ubmmoTek u cetu MHTepHeT;

* 3aIMChIBaTh, (PUKCHPOBATh MHPOPMALUI0 00 OKPYKAIOLIUX SBICHUAX C
nomombo nHCTpyMeHTOB UKT;

* OCO3HAHHO U IPOU3BOJBHO CTPOUTH COOOIICHUS B YCTHOW M IMUCHbMEHHOU
dopme;

* OCYIIECTBIISTH BBIOOp Hambomee YPPEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B
3aBHUCHUMOCTH OT KOHKPETHBIX yCIIOBUl;

* CTPOUTh JIOTUYECKOE pACCYXKIEHHE, BKIIOYAIOLIEE YCTAaHOBJICHHE
IPUYHUHHO-CIIEICTBEHHBIX CBS3EH;

* MOT'YT BBIWTHM Ha TEOPETUYECKH YpPOBEHb PEIICHUS 3aJay: pEIIeHHE IO
OIPECIICHHOMY IIJIaHy, BJaJ€HHE OCHOBHBIMU NPUEMAaMH PELIECHUS, OCO3HAaHHUS
JESTENbHOCTHU IO PELICHUIO 3aJauH.

B  cdepe KOMMYyHUKATHBHBIX YHUBEPCAIbHBIX  y4E€OHBIX  JEHCTBUM
yYaIUXCs:

* aJIeKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHUBHBIE, MPEXKJE BCErO - PEUEBbIE,
CpelIcTBa JUIsl PpEUIEHUS PA3JIMYHBIX KOMMYHHKAaTHBHBIX 3aJlad, CTPOHUTh
MOHOJIOTMYECKOE COOOIIEHHE, BIAJETh JUATOTHYECKON (HOpMON KOMMYHHUKAIUH,
UCIIONB3Ysl, B TOM uwucie cpeactBa U mHCTpyMeHThl MKT u nucraHnmoHHOrO
00IICHU;

* JIONYyCKaThb BO3MOXXHOCTb CYILIECTBOBAHMS Yy JIIOACH pPAa3IUYHBIX TOUYEK
3pEeHUs, B TOM YHCJIE HE COBIAJAIONINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha
HO3ULMIO ApTHEPA B OOLIEHUH U B3aUMO/IEICTBUY;

* YUYUTBHIBaTh pa3Hble MHEHHS W CTPEMUTHCA K KOOPAMHALMM PA3THYHBIX
HO3ULIUH B COTPYITHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIHUIO;

* JIOrOBapuBaThCAd M MPHUXOAUTHh K OOIIEMY pEHIeHHIO B COBMECTHOM
JESITENbHOCTH, B TOM YHCJIE€ B CUTYallul CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCA:



* YYHTBIBAaTh M KOOPJAMHHUPOBATH B COTPYJAHHYECTBE OTJIHYHBIC OT
COOCTBEHHOU TMO3UIIUN JPYTUX JIHOJICH;

* YVYUTHIBATH pPa3HbIC MHEHHUS M HHTEPECHl M OOOCHOBBIBATH COOCTBEHHYIO
TTO3HIIHIO;

* [IOHUMATh OTHOCUTEILHOCTh MHCHUH M TIOJXO0J0B K PEIICHHUIO TIPOOJIEMBIL;

* apryMEHTHUPOBATh CBOIO IMO3UIUI0 M KOOPJUHUPOBATHL €€ C IMO3UIUSIMHU
HapTHEPOB B COTPYAHHUYSCTBE NPH BBHIPAOOTKE OOIIEr0o pPENICHHs B COBMECTHOMN
IEATENBHOCTH,

* 3aJaBaTh BOIPOCHI, HEOOXOAWMBIC JIJII OpraHu3alud COOCTBEHHOMN
JEATEIBHOCTH U COTPYJAHHYECTBA C MTAPTHEPOM;

* OCYHICCTBJIATh B3aUMHBIH KOHTPOJb M OKa3blBaThb B COTPYJAHHYECTBE
HEOOXOIUMYIO B3aMMOIIOMOIIIb.

IIpeamerHsbie:

- OpPHEHTHPOBATHCS B SBICHUSX U OOBEKTAaX OKPYKAIOIIET0 MHpa, 3HAThH
TPaHUIIBI UX IPUMEHUMOCTH;

- MOHUMATh ONpezeNeHus] PU3NUECKUX BETUUYMH M MOMHUTH ONPENEISIOne
(bopMybL;

- MOHUMATh KaKUM (U3NYECKUM IPUHIUIIAM U 3aKOHAM MOTYHHSIOTCS TE UITH
MHBIE OOBEKTHI U SIBJICHUS TPUPOIBL;

- 3HAaHWE MOJIEJTH MOUCKa PeIIeHUI s 3a1a4 1o (pu3uke;

- 3HAaTh TEOPETHUUECKNE OCHOBBI MAaTEMATHKH.

- IPUMEYaTh MOJICNH ABJIEHUN H 00BEKTOB OKPYKAIOIIETO MHUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- mepedopMylIMpoBaTh W MOJEIHUPOBATh, 3aMEHITh HMCXOAHYIO 3aJady
JIpYyTOH;

- COCTaBIIAATh TUIAH PEIICHUS;

- BBIZIBUTATh U TIPOBEPATH MpejIaraeMbie I PEIICHUs THITOTE3bI,

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU ONEPALUAMHU, COCTABISIOIIUMHU OUCK
peIIeHuUs 3aJa9H.

Coneprxxanne nporpaMMbl BHEYPOYHOMH 1eAITEJIbHOCTH
8 ki1acc

TensioBbie sIBJICHUA.

TennmoBoe pacmmpenue Tten. [Ipomeccsl IuIaBneHuss W OTBEPAECBAHMS,
UCIIapEHUs U

KOHJeHcanuu.  Temonepenada. BrnaxkHocTh  BO3ayXa  Ha  pasHbIX
KOHTUHEHTAaX.

Jemoncmpayuu: 1. HaOmonenue TassHust Japga B Boje. 2. CkopocTu
UCTIApEHUs Pa3InYHbIX KUAKOCTeH. 3. TemnoBsle qBUTaTeau OyayIIero.

Jlabopamopnvie pabomul (¢ UCHOJb30BaHUEeM o0opyaoBaHus «Touka
poctay).: 1. I3mMeHeHns JUIMHBI Tena NPU HarpeBaHWM M OXJaxAeHun. 2. OTiauBKa
napaguHoBoro conjparuka. 3. HaOmropenuwe 3a tuiaBnenwem jbaa 4. OT dyero



3aBUCUT CKOpPOCTb HUcHapeHus xuakoctu? 5. HalmrogeHue TemaonpoBOAHOCTH
BOZBI M BO3yXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMEbHOCU.

CaMoCTOSTENbHO  (POPMYNHMPYIOT MO3HABaTENbHYIO 3aJady. YMEKT C
MOMOIIIbIO BOIPOCOB J0OBIBaTh HeAoCTarollyio uHpopmanuoo. Hcnonab3oBaHue
U3MEPUTEIbHBIX MPUOOPOB. BhinonHeHne 1abopaTOPHBIX U MPAKTHYECKUX PadoT.
JlnarHocTUKa M yCTpaHEHUE HEUCHpPaBHOCTEN MpUOOpPOB. BricTpauBanue runores
HA OCHOBAaHWH MMEIOIINXCA TaHHbIX. KOHCTpynupoBaHue 1 MOJEIUPOBAHUE.

Boinonnenue 3agaHui MO YCOBEPILIEHCTBOBAHUIO NpuOOpoB. Pazpaborka
HOBBIX  BapMaHTOB  oOmbITOB.  Pa3paboTka M mpoBepka  METOJUKHU
AKCIIEPUMEHTAJIbHOM paboTel. Pabora B Manblx rpynmax. AHaIU3HPYIOT,
BbIOMpalOT U OOOCHOBBIBAIOT CBOE pemieHue, jaeiictBua. IlpeacraBienue
pe3yJabTaTOB MapHOW, TPYNIOBOM [JEATEIbHOCTH. Y4YacTHE B JHAIOrE B
COOTBETCTBHH C MPABUIIAMU PEYEBOTO

IIOBEJICHHUS.

JJleKTPUYeCKHE SIBJICHUS.

Mukpomup. Monenn aroma, cymecrtBoBaBmme A0 Hadana XIX. Mcropus
OTKPBITUSI W JIEUCTBHUA TalbBAHWYECKOro 3jeMeHTa. Mcropus co3maHus
anextpodopHoit MamuHbl. OnbIT BosibTa. DNEKTpUUECKUN TOK B DJIEKTPOIUTAX.

Llemoncmpayuu: (¢ HcnoJb30BanueM 00opyaoBanus «Touka pocray)

1. Monenu atomoB. 2. ['anbBaHUYECKHE 3JIEMEHTHIL. 3. DIeKTpodopHOit

MaiuHbl. 4. OneiTel Bonbra u ["'ansBanu.

Jlabopamopnvie pabomei: 1. Co3naHue rajibBaHUYECKUX JJIEMEHTOB U3
NOAPYYHBIX CPEACTB. 2. DIEKTPUYECKUN TOK B JKHJIKOCTSAX CO3HAHUSA «30J0TOrO
KIIFOUUKA) .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIESITEIIBHOCTH:

VYpaBisoT cBoel MO3HABATENIbHON U y4eOHOH AESITEIbHOCTHIO ITOCPEICTBOM
NIOCTAHOBKM 1I€JIeH, IJIAHUPOBAHUS, KOHTPOJISA, KOPPEKIMH CBOUX JEHCTBUU H
OLICHKM YCIEIIHOCTH YycBOeHMs. CpaBHHMBAIOT CHOCOO0 W pe3yiabTaT CBOUX
JENCTBUN ¢ 00pasloM - JUCTOM COMPOBOXIAEHUs. OOHAPYKUBAIOT OTKJIOHEHUS.
OO6ayMBIBAIOT MPUYMHBI OTKIOHEHHU . OCYIIECTBISIOT CAMOKOHTPOJb U

B3aMMOKOHTpOJIb. Mcronb30BaHne U3MEPUTENbHBIX TPpUOOpOB. BrimonHeHue
7a00paTOpHBIX U MpaKTHUYEeCKuX  paboT. JlMarHocTuka ©  yCTpaHEHHUeE
HEeHCIpaBHOCTEW NpuOOpoB. BricTpanBanue runore3 Ha OCHOBAHWW MMEIOIIUXCS
naHHbIX. KOHCTpyHpoOBaHUe U MOIECIIMPOBAHHUE.

JIEKTPOMATHUTHBIE SIBJICHHS.

MarautHOe moje B BemiecTBe. MarawtHas aHoMmaiws. MarHWTHbIE OypH.
PaznoBunHOCTH AIEKTPOU3MEPUTEIBHBIX pudOpOB. PasHoBuHOCTH
3JIEKTPOIBUTATEIICH.

Jlemoncmpayuu (¢ ucnoJib3oBanueM obOopynoBanusi «Touka pocra»): 1.
HarnsmHocTs noBeneHys BEMECTB B MarHuTHOM 1odne. 2. [Ipesentannu o

MarHuTHOM Tmojie 3eMiii M O MarHutHeix Oypsx. 3. JlemoHcTpauus
Pa3HOBUJHOCTEH  DJEKTPOM3MEpPUTENbHBIX  mpubopoB. 4.  HarmsaHoctb
Pa3HOBUAHOCTEM JIIEKTPOIBUTATENEH.



JlabopamopHvie pabomul. 1. Uccnenosanue Pa3JIMYHbBIX
AIEKTPOU3MEPUTENIBHBIX MPUOOPOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMEbHOCU.

VY1paBisiOT CBOEH MO3HABATEIHHON U yUeOHOU NESITENbHOCTHIO TOCPEICTBOM
IIOCTAHOBKM LIE€JIEH, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOMX JECUCTBUU H
OLICHKH YCIIEHNIHOCTH YycBOeHHUs. CpaBHUBAIOT CHOCO0 UM pe3yJabTaT CBOUX
JNENUCTBUI ¢ 00pa3loM - JUCTOM CONpoBOXIeHHS. OOHAPYKHUBAIOT OTKIOHEHUSI.
OO6ayMBIBAIOT MPUYMHBI OTKIOHEHHU . OCYIIECTBISIOT CAMOKOHTPOJb U

B3aUMOKOHTPOJIb.

Ontuyeckue siBJICHUS.

NcTounnku  cBeTa:  TEIUIOBBIE,  JIIOMUHECLICHTHBIC, HMCKYCCTBEHHBIE.
NsroroBienne kamepbl - 0OCKypa M HMCCIEIOBAHUE W300PKEHHUS C TMOMOIIBIO
Mozienu. MHoOrokparHoe wu3o0pakeHHe TMpeAMeTa B HECKOJBKUX IIJIOCKUX
3epkanax. M3roToBUTh MEPUCKON M C €ro MOMOIINbI0 MPOBECTH HAOIIOJCHUS.
[IpakTHyeckoe UCHOIb30BAHUE BOTHYTHIX 3€pKAJI. 3PUTEIbHBIE WILTIO3UH,
MOPOXKIAEMBIEC

nmpeaoMjeHrueM  cBera. Mupaxu. Pa3BuTthe  BOJIOKOHHOM — ONTHKM.
Hcnonp30BaHne 3aKOHOB CBETA B TEXHUKE.

Lemoncmpayuu(c ucnoab3oBanuem oodopyaosanus «Touka pocray)

1. Paznuunble ncTouyHuKH cBeTa. 2. M300pakeHue npeaMera B HECKOIbKUX

IJIOCKUX  3epkanax. 3. WM3o0pakeHue B BOTHYTHIX 3epkanax. 4.
Hcnonp3oBanrne BOJOKOHHOW  ONTHKH. 5. YCTpoWcTBO  (hoTOammaparos,
KHHOIIPOEKTOPOB, KAJIEHI0CKOIOB.

Jlabopamopnvie pabomwi: 1. W3roroBnenne Kamepsl - 0OCKypa U
UCCJIeIOBaHNE U300paKEeHUS ¢ TTOMOoIIbl0 Mojenu. 2. [IpakTuueckoe mpuMeHEeHNE
IWIOCKKX 3epkan. 3. IIpakThyeckoe HCHONB30BAaHHE BOTHYTHIX 3€pKail. 4.
N3roTtoBiienne nepuckora u HaOJIIOACHHSI C TIOMOIIBIO MOJIETIH.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMENbHOCU.

VYpaBisiOT cBOeH Mo3HABATENBHON U YUEOHOM JAeSATEIBHOCTHIO TOCPEICTBOM
IIOCTAHOBKM LIECJIEH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLMU CBOUX JCHCTBUU U
OIICHKHU YCHEIIHOCTH YCBOEHUA. BBIACHAIOT U (POpMYIUPYIOT MO3HABATEIbHYIO
1enb. BBIICNAIOT KOJWYECTBEHHBIE XapPAKTEPUCTUKH OOBEKTOB, 3aJIaHHBIE
cinoBamu. [I[pyHUMAIOT MO3HABATENBbHYIO LEIb U COXPAHSIOT €€ MPU BBIIIOJTHEHUN

yaeOHbIX  aeiicTBui. (Oco3HAIOT CBOW  JeHCTBUA. IMeoT HaBBIKH
KOHCTPYKTHBHOT'O OOIIIEHUSI B MAJIBIX Tpymax.

Yes10Bek U Ipupoaa

ABTOoMaTuKa B Hamied >ku3Hd. [IpuMepbl UCMONB30BaHUS aBTOMATHYECKUX
YCTPOMCTB B HayKe, Ha Npou3BojacTBe W B ObITy. CpenctBa cBsizu. Pagmo u
TeJIEBUJICHUE. AJIbTEPHATUBHBIE HCTOYHUKHU HHEPruu. Buabl 3J1eKTpOCTaHIUU.
HeobxonumMocTh SKOHOMUM TPUPOJTHBIX PECYPCOB W HUCIOJIb30BAaHUS, HOBBIX
AKOJIOTMYHBIX U 0€30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTb JIO/IEH.

Hemoncmpayuu: 1. poTomaTepuanbl U CIAWIBI 10 TEME.

Jlabopamopnvie pabomoi: 1.13ydueHne NeWCTBUN CPEICTB CBSI3U, PAJUO H
TEJICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeMebHOCMU.



CamocTtosiTenbHO (OPMYIUPYIOT TO3HABATENBbHYIO 3a1ady. YMET (Wiu
Pa3BUBAIOT) CIOCOOHOCTh C TIOMOIILIO BOMPOCOB JOOBIBATH HEIOCTAIOIIYIO
uHOOpMAaIIHIO.

9 kaacc

Kunemaruka

CrocoObl  omucaHusg MeXaHmdeckoro JaBmkeHus. Cucrema oTcderTa.
[IpssmonuueriHoe nBUKeHUE. lIpsMonMHENHOE pPaBHOMEPHOE JBUXKEHHUE 10
mwiockocTu. llepeMelieHne MW CKOpPOCTh MpPU PABHOMEPHOM MPSMOJMHENHOM
JBIKEHUH IO MIOCKOCTH. OTHOCHUTENBHOCTh JBMKEHUS. CIOKEHUE IBUKEHUU.
[IpyHIMO He3aBUCUMOCTH JBHM>KeHUH. KpuBonuHelHoe [BMXeHUe. J[BukeHue
Tena, OpPOUIEHHOro TMOJi YIJIOM K TOPU3OHTY. PaBHOMEpHOE JABUIKEHUE 10
OKPYKHOCTH. YTJ0Bas ckopocTh. [leproa u yactora BpauieHusi. CKOpocTh

U YCKOPEHHUE MPU PAaBHOMEPHOM JIBHXKEHHUH IO OKPY>KHOCTH.

JlabopamopHvie pabomvi(c UCHOJAb30BaHUEM o0opynoBaHus «Touka
pocra»):

N3yueHue nBuxeHus cBOOOHO MaJaroliero Tea.

N3yueHne IBUKEHUSA 110 OKPY>KHOCTH.

lIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENbCKUX PAOOM.:

OrnpezneneHue CKOPOCTH PABHOMEPHOTO JBHKEHHS MPU HCIOJb30BAHUU
TpeHaXxkepa «0eroBasi JOPOKKa.

HUctopruueckass peKOHCTPYKIMA ONBITOB [anwies 10  ONpeNeseHUro
YCKOPEHHUS CBOOOIHOTO MaICHHS TEII.

[TpuHIMIIBL paOOTHI NPUOOPOB ISl UBMEPEHUSI CKOPOCTEN U YCKOPEHUIA.

[Ipumenenne cBOOOTHOTO MAACHUS I U3MEPECHHSI PEAKIINH YeTIOBEKa.

Pacyer TpaekTopumn ABMKEHUS NIEPCOHAXEU paccka3os P.Pacr.

Xapaxmepucmuka OCHOBHBIX 8U008 OesimenNbHOCmU: YTEHUE U O00CYXKJIeHUE
TEKCTa CTaTel WHTEpPHET-CalTOB, OOCYXIEHHE JOKIAJ0B U MPE3EHTAIUH,
COCTaBJICHUE U PEIICHHE 3a7a4, 00CYXKIEeHHE CIIOCOOOB pelieHus (MOAroTOBKa K
OI'D no usuke).

JInnamuka

Nuepunanbubie cuctemsl oTcuera. Cuna. 3akonsl HetoToHa. J[BuxkeHue Tena
IO/ IEICTBUEM HECKOJIBKUX CWI. /[BMKEHHME CUCTEMBI CBSI3aHHBIX Tel. J(MHaMuka
PaBHOMEPHOI'O JBWIKCHUS MaTE€pPUAIBHOM TOYKU MO OKpYykHOCTU. Kiaccel cui.
3aKoH BCEMUPHOTO TAToTeHUs. JIBrkeHue mianer. MIcKyCCTBEHHbIE CITy THUKH.

Conueunast cucrema. Mcropus pa3BuTusg NOpeacTaBieHuid o BceneHHOM.
Ctpoenue u 3Bosonus BeenenHowu.

Jlabopamopnvie pabomovi(c ucnmogb30BaHUEM oOopyaoBaHust «Touka
pocTta»):.

N3Mepenne macchl Tela C UCHOJIb30BAHUEM BEKTOPHOIO Pa3JIOKEHHS CHJIBI.
N3yyenune KMHEMaTUKU U AMHAMUKHA PaBHOYCKOPEHHOT'O JABUXEHUS (Ha MpuUMepe
MamuHbl ATBy/a). Y 3ydeHune TpeHUs CKOJIbKEHHUS.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENbCKUX PAOOM!



Ucropuueckass pekoHCTpyKuus omnbiToB  KynoHa u  AMOHTOHa 10
OINPEIEIICHUIO BEIUYMHBI CWIbl TPEHUS CKOJIbXEHUs. [lepBble MCKYyCCTBEHHBIE
CITYTHUKH 3€MJIH.

Kak ornuyarorcs MeXaHMYEecKHE Mpolecchl Ha 3eMile OT MEXaHUYECKUX
npoueccoB B kocmoce? Tena ConHeuHoit cucteMbl. OTKPBITHS HA KOHYHUKE Tepa.

Xapakxmepucmuka OCHOBHbIX 8UO08 OesimelbHOCmU: YTEHUE U O00CYXKIIeHUE
TEeKCTa CTaTel WHTEPHET-CaTOB, OOCYXKIEHHE JOKIAZAOB M MPE3CHTALUH,
COCTaBJICHHE U pElICHUE 3a/1a4, 00CYXKIeHuEe CcrocoO0B pelieHus (ToJAroToBKa K
OI'D no ¢usuke).

Nmnyabce. 3aKoH cOXpaHeHUs1 MUMITYJIbCa

Nmnynec. M3MeHeHne uMmnyiibca MaTepuaibHOM ToUku. Crucrtema Tell. 3aKOH
COXpaHEHUs UMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENbCKUX PAOOM.:

PeaktuBHOE nBmkenue B npupone. Paccienosanue [TII ¢ momompro 3akoHa
COXpaHEHUs UMITYJIbCA.

Xapaxkmepucmuxa OCHOBHbIX U008 OesIMeIbHOCMU: YTEHUE U 00CYXICHHUE
TEeKCTa CTaTe WHTEPHET-CaTOB, OOCYXKIEHHE JMJOKIAZAOB M MPE3CHTALUH,
COCTaBJICHHE U pElIeHUE 3a/ad, 00CYXKIeHue crocoOoB pelieHus (TOAroToBKa K
OI'D no ¢usuke).

Craruka

PaBHoBecue Tena. MOMEHT cCuibl. YCJIOBHSL PaBHOBECHS TBEPAOro Tela.
[IpocTeie MEXaHU3MBI.

Jlabopamopnvie pabomoui(c ucnmoJb30BaHUEM oOopyaoBanust «Touka
pocTay):

Omnpenenenue EHTPOB MACC PA3IMYHBIX TeI (TPH CIOC00a).

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

[IpumeHeHne NpOCTBIX MEXAHW3MOB B CTPOUTEIBCTBE: OT 3EMIISIHKU J10
HebockpeOba. MccnenoBanrue KOHCTPYKIIMU BETOCHUTIEA.

Xapaxmepucmuka OCHOBHBIX 8U008 OesimenNbHOCmU: YTEHUE U O00CYXKJIeHUE
TEKCTa CTaTel WHTEpPHET-CalTOB, OOCYXIEHHE JOKIAJ0B U MPE3EHTAIUH,
COCTaBJICHUE U PEIICHHE 3a7a4, 0OCYXKJIEeHUE CIIOCOOOB pelieHus (MOAroToBKa K
OI'D no usuke).

Mexanndeckue KoJie0aHUs U BOJTHBI

Mexanndeckue konebanus. [IpeoOpa3oBaHue SHEPrUU MPU MEXAHUIECKUX
koneOanusx. MaremaTHyeckud W TOpPYXKUHHBIM  MasTHUKUA. (CBOOOJHEIE,
3aTyxarloulue W BbIHYXKJEHHbIe KoneOaHus. Pe3onaHc. MexaHUYeCKHUE BOJIHBI.
JITMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnvie pabomoui(c ucnmogb30BaHUEM oOopyaoBanust «Touka
pocTa»):

N3ydyenue koneOaHui HUTSHOTO MasTHHUKA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM:

CtpyHHbIE MYy3bIKaJdbHBIE HMHCTpYMEHTHL. KomnebaTtenbHble CUCTEMBI B
IPUPOJIE U TEXHUKE.

Xapaxmepucmuka OCHOBHBIX 8U008 OesimeNbHOCmU: YTEHUE U O0CYXKJIEHUE
TEKCTa CTaTel WHTEpPHET-CAaTOB, OOCYXIEHHE JOKIAI0B U TPE3CHTAIUH,



COCTaBJICHHE U pElIeHUE 3a/ay, 00CYXKIeHue crnocoOoB pelieHus (ToJAroToBKa K
OI'D no usuke).

DJIEKTPOMATHUTHbIE KOJIe0aHUA U BOJIHbI

[lepemennslii 3nekTpuueckuii Tok. KonebaTenbHblii KOHTYp. BbIHYXIeHHbIE
u cBoOoHBIE DM Konebanuss. DM BOIHBI U UX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENbCKUX PAOOM.:

[IpuHUIUNBI paIUOCBS3U U TeneBUeHUs. Biusinue OM uznydeHuid Ha KUBbIE
OopraHu3Mbl. MI3roToBieHne yCTaHOBKY JJIsl JEMOHCTPALIMH ONBITOB 1o DMMU.

OnexkrpoMarHutHoe u3nydyeHne CBU-meun. Mcropuueckas peKOHCTPYKLHS
ONBITOB AMIIepa.

Xapakxmepucmuka OCHOBHBIX 8U008 OesimenlbHOCmU: YTEHUE U O00CYXKIIeHUE
TEKCTa CTaTel WHTEpPHET-CATOB, OOCYXICHHE JOKIAI0B U MPE3CHTAIUH,
COCTaBJICHHE U pElICHUE 3a/1a4, 00CYXKJEeHUE CIOoCOOO0B perieHus (MOArOTOBKa K
OI'D o ¢usuke).

Onrtuka

Ucrounukn  cBera.  JlencrBus ~ cBera. 3aKOH  MOPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs] cBeTa. 3aKOH OTpaxkeHHs cBera. [locTpoeHne m3oOpaxeHuil B
IJIOCKOM 3€pKaJe.

3aKOH IIPENOMJIEHMS CBE€Ta HA IUIOCKOW TIpaHULE JBYX OJHOPOIHBIX
npo3paunbix cpea. [Ipemomiienue ceera B npusme. [ucnepcus ceera. SBieHue
IIOJIHOTO BHYTPEHHEro orpaxeHusd. JIunsel. Tonkue imH3bL. IlocTpoeHue
M300paXeHU, CO37]aBa€MbIX TOHKUMH JHH3aMH. [7a3 u 3penue. Onruyeckue
IPUOOPHI.

Jlabopamopnvie pabomui(c ucNOJAb30BaHMeM o0OopynoBanus «Touka
pocra»):

DKCIIEpUMEHTAJIbHAS ITPOBEPKA 3aKOHA OTPAXKEHUs CBETA.

W3mepenune nokasaresns MpenoMIEHUS BOBI.

N3mepenne pokyCcHOro pacCTOsHHSI COOMPAIONIEH JIMH3BI.

lIpumepHvie memvl NPOEKMHUBIX U UCCTEO08AMENbCKUX PAOOM.:

Hctopust uccienoBanys CBETOBBIX SIBIICHUM.

Hcropuueckast peKOHCTPYKIUA Teneckona [ anumes.

N3roroBieHne KaaenaocKona.

Xapakxmepucmuka OCHOBHbIX 8U008 OesimelbHOCmU: YTEHUE U O00CYXKIIeHHE
TEeKCTa CTaTe WHTEPHET-CaliTOB, OOCYXKIEHHE JOKIAJAOB M MPE3CHTALUH,
COCTaBJICHHE U pEIIEeHUE 3a/1ay, 00CyKJEeHUE CIOCOOO0B pelieHus (OAroTOBKa K
OI'D no dusuke).

Du3MKa ATOMA U ATOMHOI'0 /pa

Crpoenue aroma. IlornomnieHue u ucmnyckaHue cBera aroMmamMu. ONTHYECKHE
cnektpel. OnbiTel Pezepdopna. [lnanerapuas monens aroma. CTpoeHHE aTOMHOTO
anpa. 3apsa0oBO€ U MAcCOBOE 4uciaa. fepHble CHIbl. DHEPrusl CBSI3U aTOMHBIX
saep. 3akoH paguoakTHUBHOro pacnaga. Anbda- u Oera-pacnanbsl. [IpaBuia
cMmelienus. Anepueie peakuuu. JleneHue u CUHTE3 sAnep. faepHas sHEpPreTuka.
Uctounuku nsHeprum ConHua u 3Be3d. Perucrpauusi sSAEpHBIX HW3IIYYEHUH.
Binsinne paguMoakTHBHBIX HW3JIYYEHMM HAa JKMBBIE OpraHu3Mbl. Jlo3uMeTpus.
DKOJIOru4ecKue mpooIeMbl siIEpHON SHEPTeTUKH.



IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:

Hcropus n3ydenus atoma.

N3mepenue KII/] conneunoit 6atapen.

HeBuaumeble n3imydeHus: B CIEKTPE HArPETHIX TEN.

Xapaxmepucmuka OCHOBHBIX U008 OesAMeNIbHOCMU: YTEHUE U OOCYKICHHE
TEKCTa CTaTel HWHTEpPHET-CalTOB, OOCYXIEHHE JOKIAJ0B U NpPEe3eHTAlUH,
COCTaBJICHHE U pEIIeHue 3a/1ay, 00CyKIeHHEe CIOoCOO0B pemleHus (IOAroTOBKa K
OI'D o pusuke).

@opmbl Oprasusanun 00pa3oBaTebHOIO Mpouecca:

- TpYIIIOBAas;

- UHJIMBU]lyaJIbHAS;

- ponTaNTBHHAS.

Benymme TexHoJsioruu:

HMcnone3yroTcss  2JIEMEHTBl  CIEAYIOIIMX  TEXHOJOTHM:  INPOEKTHad,
npoOsieMHOr0 00y4YeHus:, HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO
MBIIIJIEHUS, TPOOJIEMHOr0 1Majora, UrpoBasl.

OcHoBHbIE MeTOABI pA00THI HA YPOKe:

Benymumu Merogamu oOydeHHUs SBISIOTCS: YaCTUYHO-TIOUCKOBOW, METOJ
MaTEMAaTUYECKOI0 MOJAEIUPOBAHNSI, AKCHOMATHYECKUNA METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISETCS AOINOJHUTENbHBIM, TO OTMETKAa B Oayiax He
CTaBUTCSI.

VYyamuiicst yauTcsi OleHUBaTh ce0sl U JPYTUX caM, YTO MO3BOJISET Pa3BUBATH
YMEHUS CaMOaHajiu3a M CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4aulerocs. BpIsBI€HHE IPOMEXYTOUYHBIX WU KOHEYHBIX
pEe3yJAbTATOB  y4YalllUXCA NPOUCXOAUT Yepe3 INPAKTHUYECKYI JEATEIbHOCTB;
3a4eTHBIC PaOOTHI:

* TeMmaruueckas moa0OpkKa 3aJad pa3IMYHOTO YPOBHS CIOXHOCTH C
NPEACTABICHUEM  pa3HbIX  METONOB  pEIIEHHS B BHJE TEKCTOBOIO
AOKYMEHTA, Npe3eHTauuu, Guim-aHuManum, BUAEOPoInKa uiu web -
CTpaHuIbI (caiTa)

* BBICTaBKa IIPOEKTOB, IIPE3CHTALUN;

* JEMOHCTpauusi JKCIIEpUMEHTA, KAaYECTBEHHOW 3a/laud C KadyeCTBEHHBIM
(YCTHBIM WJIM B BHJ€ NPUIIOXKEHHS, B TOM 4YHCIE, MPE3EHTAIUE) ONMHCAHHEM
npoliecca Ha 3aHATHH, (pecTUBasIe SKCIIEPUMEHTOB; PU3NYECKUE OJTUMITUAIBI.

Y4eOHO-TeMaTHUYeCKOE IVIAHMPOBaHue 8 Kiace

Ne | laTa Tema ypoka HUcnonb3oBanue MPUMEYaHNE
IIPOBEICHHUSI

/m | "POBCA o0opy10BaHuA
Ilinan | dakr LeHTpa

€CTEeCTBEHHOHAYYHOU
M TeXHOJIOTHYecCKOn

HANPABJCHHOCTEH




«Touka pocra»

1. BBeaenue (14)
BBonHoe 3ansartue. llenn | KomnberotepHoe
U 33J1a4 Kypca. o0opy0BaHUE

TexHuka 0€30I1aCHOCTH.

2. TeruioBbie siBjaeHus (12 4)

Pa3noo0Opasue KomnerotepHoe

TEIUIOBBIX SIBJICHU. obopyioBaHuE

TemoBoe pacimpeHue

TeJl.

Jlaboparopnas pabota O6opynoBanue st

«VI3MeHeHus JIHHBI 71a00paTOpHBIX padoT

Tena npu U YYEHUYECKUX
OIBITOB

HarpeBaHUU U

OXJIAKACHUMY.

Ternmomnepenayua O6opynoBanue st

Habntonenue JEMOHCTpalui

TETUIONPOBOTHOCTH

BOJIBI U

BO3/yXa.

Jlabopatopnas pabota O6opynoBaHue st

«3mepenne yaenpHon

TEIJIOEMKOCTH
pa3JIUYHBIX

BCIICCTB».

I 1aBnenue n
OTBEPJCBAHHUE.

JlaGopaTopHas padora
«OTnuBKa

napapuHOBOTO
COJITATHKAY

71a00paTOPHBIX paboT
U YYEHUYECKUX
OIbITOB (Ha 0aze
KOMIUIEKTOB i1t OI'D

JlaGopaTopHas padota

«HaOmonenue 3a
[UIABJICHUEM

O6opynoBanue st

1a00paTOpPHBIX paboT
U YYEHUYECKUX




JBJA» OIBITOB
Pemenne onumnuaaneix | OGopyaoBaHue s
3aJ1a4 JIEMOHCTpalurii
Ha ypaBHEHUE
8 TEIJIOBOTO OanaHca
Pemenue onummuanueix | O6opynoBanue s
3a7a4 JIEMOHCTpaluii
Ha PACYET TEII0BbIX
9 IIPOIIECCOB
JlaGopaTopus
10 KpucTasorpadum.
Hcnapenue u O6opynoBaHue st
11 KOHEHCAaIHS. JIEMOHCTpaLAN
CocraB atmocdepsl, O6opynoBanue st
EMOHCTpaIUi
HaAOJII0/ICHUE TTepexo1a A pan
HEHACHIIEHHBIX TapOB B
12 HACBIIICHHBIE.
Bnaxxnocts Bo3ayxa Ha | OGopynoBanue s
13 pPa3HBIX KOHTHHEHTaX JIEMOHCTpaInii
3. DnexkTpuyeckue sijieHus (84)
Muxkpomup. Moaenu O6opynoBanue st
aToMma, JIEMOHCTpaluii
CYILIECTBOBABIIUE /10
14 Havajna XIX
Hcropus oTKphITHS 1 KommnsrorepHoe
IEUCTBUS o0opyoBaHUE
rajbBaHUYECKOTO
15 AJIEMEHTa
Hctopus cozmanust
EKTPOodOpHOU
16 MaIlIHBI
OmnbiThl BonbTa. Komnerorepnoe
17 DAeKTpUIECKU obopynoBaHue




TOK B 3JICKTPOJIHNTAX.

Pemenne onumnuaaneix | OGopyaoBaHue s
3a7ay4 Ha JEMOHCTpaLNn
3aKOHBI TOCTOSTHHOTO

18 TOKa
Habmonenune OGopynoBaHue s
3aBUCHUMOCTH JIEMOHCTpaLUi
CONPOTUBIICHUS
MIPOBOJHUKA OT

19 TEMIIEPATYPHI.
JlaGopartopnas pabora O6opynoBaHue st
«Omnpenenenune 1abopaTopHBIX paboT
CTOMMOCTH 1 YUCHUYECKHUX

. OTbITOB (Ha 0aze
U3paCXO0A0BAaHHOU
KoMIUIeKTOB 11t OI'D

AIEKTPOIHEPTUH
110 MOIIIHOCTH
HOTPEOUTENS U 110

20 CUETUHKY»
Pemienne onumnuaaneix | O0opyaoBaHue s
3a1a4 JEMOHCTpaLNN
Ha TEIUIOBOE ICUCTBHE

21 TOKa

4. J1eKTPOMArHUTHBIE sABJeHUs (34)
DJIEKTPOMATrHUTHBIE O6opynoBanue st
SIBIICHUSL. JIEMOHCTpaUurii
DIIEKTPOU3MEPUTEIILHBIE

22 puOOpEHI.
MarnutHas anomanusa. | O6opynoBanue s
MaruutHabie JIEMOHCTpalAN

23 Oypu
PaznoBugHOCTH

24 BJIEKTPOIBUTATEIICH.

5. OnTnyeckne siBjieHus (74)




25

HcTounuku ceera;
TEIUIOBBIE,

JIOMHUHCCIHCHTHBIC

26

DKCIEPUMEHT
HAOJTIOIEHUE.

MHorokpaTtHoe
U300paKeHue

npcaMeTa B HCCKOJIBKHUX
IIIIOCKHUX

3epKaJIax.

O6opynoBaHue JIs
JIEMOHCTpaLAN

27

N3roroButh nepuckon u
C ero

TIOMOIIIBIO TIPOBECTH
HAOJTIOIEHUS

OGopynoBaHue st
JIEMOHCTpaLNN

28

[IpakTrueckoe
UCIIOJIb30BaHUE

BOTHYTBIX 3€pKaJl

OobopynoBanue aJis
JIEMOHCTpaLUN

29

3pI/IT€J'IBHBIe WIJIFO3HUMU,

MOPO’K/1aeMbIe
peIOMIEHUEM

cBera. Mupaxu.

30

Pas3BuTre BOJIOKOHHOM
OIITHUKHU

31

Hcnons3oBanue
3aKOHOB CBETAa B

TCXHHUKC

OGopynoBaHue st
JIEMOHCTpalri

6.4

€JI0BCK

U npupoaa (44)

32

ABTOMAaTHKA B HallIeH
KH3HU .

33

Pazmo H TCIICBUJICHUC

34

AJII)TCpHaTI/IBHBIG
HCTOYHHUKH

Komnberoreproe
o0opyI0BaHUE




sHepruu. Bubl
3JIEKTPOCTAHIINI

Hayka ceronusa. Hayka n

35 0€30I1aCHOCTD JIFOEH.
Y4eb6HO-TeMaTHYeCKOE MJIAHNPOBaHUE 9 KiIace
Ne | laTta Tema ypoka HUcnoan3oBanue MpUMeY
MIPOBEACHUS aHue
n/n | TPOBCA o0opynoBanus
Ilnan | @akT IIEHTpa
€CTEeCTBEHHOHAYYHOM
U TEXHOJIOTHYEeCKOM
HANpPAaBJIEHHOCTEl
«Touka pocta»
1. Beenenue (14)
BBogHoe 3ansATHE. Komnerorepnoe
Lenun u 3agaum Kypca. | 000pyI0BaHUE
TexHuka
1 0€30MacHOCTH.
2. Kunemaruka (7 4)
CnocoObI onucaHus OGopynoBanue st
E€MOHCTpalUn
MEXaHUYECKOro A patt
2 JIBDKCHU S
[IpsamonuHneiinoe OO6opynoBanue st
paBHOMEpPHOE JEMOHCTpaLUN
JBH>KEHHE TI0
miockoctu? Cmotps
U3 KaKOM TOYKH
3 HaOJII01aTh
OTHOCUTENBHOCTD OGopynoBanue st
JBUKCHHUSL. JEMOHCTpaLUid
4 CrnoxeHune IBHKCHUM.
5 JlabopamopHhvie OO6opynoBanue st




pabomul:

«3yuenune nNBUKEHUS
CBOOOIHO

MaJIar01IEro Tenay,
«3yuenue

JIBMOKEHUS Tena Mo
OKPYHOCTH

1abopaTopHBIX PaboT
U YYEHUICCKUX
OTIBITOB

Kaxk u xyna nonerena
BHILIHEBAS

KocTtouka? Pacuer
TPaeKTOPUHU

JBWOKEHUS TEN U
MIEPCOHAXKEN

paccka3oB P.Pacio o

OGopynoBaHue st
JNEMOHCTpaLnN

6 Mronxay3eHe
Uctopuueckas O6opynoBanue st
PEKOHCTPYKIIUS JIEMOHCTpaInii
onbITOB [ anumues o
OTIPEICTICHUIO

7 YCKOPEHHUS g.
Onpenenenue O6opynoBanue 11
CKOpPOCTH JEMOHCTpalUn
PaBHOMEPHOT'O
JBHKECHUS TIPU
UCIIO0JIb30BAHUU
TpeHaxepa

8 «OeroBasi JOPOKKa.

3. Junamuka (84)

Cuna BojH, cuja OGopynoBaHue s
yOSXKICHUS WU JIEMOHCTpaIuii
cuia - puznueckas

9 BEJIMYMHA?
Jlabopamopnas O6opynoBanue st

aboma:
10 P 1a00paTOpHBIX padboT

«3mepenne Maccel

N YYCHHYCCKHX




Tena» OTIBITOB
JIBrm>xeHue Tena 1o
JIEVUCTBUEM

11 HECKOJIBKHX CHJI
JIBI>KEHNE CUCTEMBI OOGopynoBanue st
CBSI3aHHBIX JEMOHCTpaInii

12 Tel
JlabopamopHnwie OO6opynoBanue st

abomul: «3ydyenue
P Y1 71a60paTOpHBIX padboT
TPEHUS CKOJIbXKCHUS
U YUCHUUECKUX

13 OIBITOB
Jnnamuka OOGopynoBaHue Jist
PaBHOMEPHOT'O JEMOHCTpalUn
JBYOKEHUS TI0

14 OKPYKHOCTH
Uctopus pazButus O6opynoBanue st
MPEICTaBICHUI JIEMOHCTPAIUN
0 Bcenennon.

15 ComnHeuHasi cucteMa.
OtkpsiTust Ha KOHUMKE | OOOpyI0OBaHUE IS
nepa. JIEMOHCTpAAN
IIepBbIe
HUCKYCCTBEHHBIC
CITyTHUKH

16 3emiu.

4. Umnyabce. 3aK0H coXxpaHeHust UMITyJibca (34)

Kax Bl sxTY Kommnsrorepnoe

17 HA30BETE... o0opy1I0BaHUE
PeakTuBHOE NBH)KEHHE

18 B IIPUPOJE.
PaccnenoBanue /ITII ¢ | KomnsrorepHoe
TTOMOIIIBIO o0opytoBaHNE
3aKOHA COXPaHEHUS

19 VMITYJIbCA




5. Craruka (24)

JlabopamopHhas O6opynoBanue st
aboma:
P 1abopaTopHBIX PaboT
«Omnpenenenue Y YYEHUUYECKUX
LEHTPOB Macc OTBITOB
Pa3IMYHBIX Tel (TpH
20 croco6a)»
[Ipumenenue npocteix | KommnbsrorepHoe
MEXaHU3MOB B o0opyioBaHUE
CTPOUTEIIbCTBE: OT
3EMJISTHKH JI0
21 HeOockpeba
6. Mexanuueckue KoJ1e0aHUsI M BOJIHBI (34)
Buapl mastHukoB u ux | O6opynoBaHue st
22 KoJieOaHMit JE€MOHCTpalui
23 Uto nepeHocur BosHa?
KonebarenpHbie
CHUCTEMBI B IPUPOE U
24 TEXHUKE
7. D1eKTPOMATHUTHBIE KOJIe0AHNS U BOJHBI (24)
DKCIEpUMEHTaIbHAs Komnerorepnoe
poBepKa o0opyaoBaHue
25 cBOMCTB DM BOJIH.
Hccnenosanune Kommnsrorepnoe
3JEKTPOMArHUTHOTO o0opy10BaHUE
26 n3nyyeHuss CBYU-neun
8. Onruka (44)
. I3roroBienue Kommnsrorepaoe
MOJIENH o0opyioBaHUE
27 KaJICHUJI0CKOIIA.
DkcniepuMeHTasibHas | OOopyaoBaHUE IS
IpOBEPKaA JEMOHCTpalun
28

3aKOHA OTPAKCHUS




CBCTa.

JlabopamopHhas O6opynoBanue st
aboma:
P 1abopaTopHBIX PaboT
«3mepenue Y YYCHUYECKUX
MoKa3aTes OTBITOB
29 MPEJIOMJIEHHS BOJIBI»
Kak ortnuuatrorcst OO6opynoBanue st
oKa3aTenu JIEMOHCTpAIAN
PEITOMIICHUS
30 LBETHOT'O CTEKJIa
9. ®u3uka aToMa M AaTOMHOIO sapa (44)
[Tornomenue u Komnerorepnoe
UCITyCKaHUE CBETa o0opynoBaHue
aromamu. Ontuueckue | KomnbrorepHoe
31 CIIEKTPBL. o0opynoBaHue
Nsmepenne KI1/]
32 COJTHEYHOM OaTapeu
Bnusiaue
PaTMOaKTUBHBIX
U3ITy4YECHUI Ha KUBbIE
33 OpraHU3MBbI
CniocoObI 3a1UThl OT
PaAOaKTUBHBIX
34 U3ITY4EHU N




JIMCT KOppeKTUPOBKH padoyeil MporpamMMbl

Hara | [arta Conepxxanue Oo6OocuoBanue | Pexsusur | [loamuce

ypoOKa | IPOBEACHU | KOPPEKTUPOBK | IPOBEACHUS bl 3aMECTHUTEN

110 g 1o ¢akty | u (Tema ypoka) | KOPpEeKTUPOBK | JOKYMEHT | s

IJIaH n a TUpeKTOopa

y ( mata u Ne no YBP
pHUKa3a)




