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I[TOACHUTEJIbHAA 3AIIMCKA

Pabouas mnporpamma Kypca BHEypouHOW jesTenbHOCTH «®uU3KMKa BOKpPYr Hacy» aJpecoBaHa
obyuatomumcst 7-9 kimaccoB MBOY  «Toummunckas COILly». Jlamnas mporpamma pa3paboTaHa B
COOTBETCTBUM C TpeboBaHuAMU DenepaabHOro TIOCyJapCTBEHHOTO 0Opa30BaTENBbHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3oBaHusl.

LIEJIb U3YUYEHUS KYPCA BHEYPOUHO! JEATEJIBHOCTU

Coznanue ycioBUM JUIsl  YCHEIIHOTO OCBOEGHMSI OOYYalOIMMHUCS OCHOB HCCIIEOBATEIbCKOM
JEsITebHOCTH.

OBILA ST XAPAKTEPUCTUKA KYPCA BHEYPOUHOU JESATEJILHOCTU

OKCIIEpUMEHT SBJISAETCS MCTOYHMKOM 3HAHMM UM KPUTEPUEM UX MCTMHHOCTH B Hayke. Konuemuwus
COBPEMEHHOT0 00pa30BaHUs IMOJPa3yMEBAET, YTO B Y4EOHOM SKCIIEPHUMEHTE BEAYIIYIO POJIb JIOJIKEH
3aHATh  CaMOCTOATENbHBIM  MCCIENOBAaTEIbCKUI  yueHHueckuil  skcnepumeHT. COBpEMEHHbIE
SKCIEPUMEHTAIbHBIE HMCCICIOBAHUS MO (U3UKE YK€ TPYIHO MPEACTaBUTH O€3 MCIOIb30BaHHUS HE
TOJIKO aHaJOrOBBIX, HO ¥ LM(POBBIX W3MEPUTENbHBIX NpUOOpoB. B denepanbHOM rocyaapcTBEHHOM
obpazoBatensHOM cTangapre (nanee — PI'OC) mpommcaHo, 9TO OAHUM U3 YHHUBEPCAIBHBIX YUEOHBIX
nevicteuil (nanee — YV /1), nprobpeTaeMbIxX ydaluMucsl, JOKHO CTaTh YMEHHUE «IIPOBE/ICHUS OIBITOB,
IIPOCTBIX 3KCHEPUMEHTAIbHBIX HCCIIEJOBAHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHHUH C MCHOJIb30BAaHUEM
AQHAJIOTOBBIX M ULUQPOBBIX H3MEPUTENbHBIX NPUOOPOBY». YUeOHBIH SKCIIEPUMEHT M0 (U3HKE,
MIPOBOJIMMBIN Ha TPaIuIIMOHHOM 000pynoBanuu (0e3 mpuMeHeHHs HU(POBBIX JTa00PaTOpUii), HE MOXKET
B IIOJIHOM Mepe 00ecneunTh pelieHre Bcex 00pa3oBaTeNIbHbIX 33/1a4 B COBPEMEHHOM LIKOJIE.

udposas nabopatopus KapIuHAIBLHBIM 00pa3oM H3MEHSET COJACp)KaHHE JKCIEPUMEHTAIBHOM
nesrenbHOCTH. IIupokuit crexkTp LUGPOBBIX [JAaTYUKOB IO3BOJISIET YyYallUMCS 3HAKOMHUTBCS C
napameTpamMu (pU3MYECKOro SKCIIEPUMEHTa HE TOJbKO HAa KauyeCTBEHHOM, HO M Ha KOJWYECTBEHHOM
ypoBHe. C nomouipio HuppoBoil 1abOpaToOpur MOXKHO MPOBOJAUTH JJIUTEIbHBINA IKCIEPUMEHT Jake B
OTCYTCTBMM 3KcrepuMmeHTatopa. Ilpu 3TomM wu3MepseMble JaHHbIE W pPE3yJabTaTbl UX 00pabOTKU
0TOOpaXKaroTCsl HEOCPEACTBEHHO Ha KpaHEe KOMIIbIOTEPA.

B mpouecce ¢dopMupoBaHMsS 3KCIEPUMEHTAIBHBIX YMEHMH 10 (U3MKE YydYalluics y4uTcs
NPEJCTaBIATh HH(OPMAIMIO 00 UCCIIETOBAaHUH B YETHIPEX BUAAX:

* B BepOANbHOM: OINMCHIBATh JKCIIEPUMEHT, CO3[aBaTh CJIOBECHYI0 MOJEIb SKCIEPUMEHTA,
(uKcupoBaTh BHUMaHHE Ha U3MEPSIeMbIX (PU3NYECKUX BETMUYNHAX, TEPMHUHOJIOTUY;

* B TAaOJIMYHOM: 3aIOJIHITH TAOJIHUIIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB (IIPH STOM
y y4alluxcsi BO3HUKAET EPBUYHOE MPEACTaBIEHUE O MaclITabax BEINYHH);

* B rpauueckoM: CTPOUThb TpapuKd IO TaOJUYHBIM JIaHHBIM, 4YTO IIO3BOJISIET MEpPEeUTH K
BBIJIBUKEHHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy (PU3MUECKUMH BETMYMHAMU

* B aHAJIMTUYECKOM (B BHUJE MaTEMaTHMUECKUX YpaBHEHUM): MPUBOJUTh MaTEMaTHYECKOE ONMCAaHUE
B3aMMOCBSI3U (PU3MUECKUX BEIMYHH, MaTeMaTHUeCKoe 0000IIeHNE TOTyYEeHHBIX Pe3yIbTaTOB.

MECTO KYPCA BHEYPOUYHO! JIESATEJILHOCTU

IIporpamMma paccunrana Ha 34 yacoB — | yac B Hezento B 7 kiacce, 34 yacoB — 1 yac B Hezento B 8
knacce, 68 yaca — 2 yac B Heaemto B 9-11 kmacce.

JlanHas paboyas rmporpamMma BHEYpOUHOU JEeSTeIbHOCTH 10 Gu3MKe A 7 — 9 KIIaccoB COCTaBJIEHa C
Y4E€TOM METOJMYECKUX PEKOMEHAALNN MO CO3AaHUI0 U (QYHKIIMOHHPOBAHUIO B 0011€00pa30BaTeIbHBIX
OpraHM3alMsIX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJbIX TopojaX, LEHTPOB 0Opa3oBaHMS
€CTeCTBEHHO-HAy4YHOW W TeXHoJoruuyHoW HampaBieHHocTell («Touka pocta») (yTBEpKIEHBI
pacniopspkerreM MunuctepcTBa npocBenieHus: Poccutickoin ®eneparuu ot 12.01.2021 1. No P-6) u
npeaycMaTpuBaeT MPOBEACHUE 3aHATUI C UCIIOIB30BaHUEM 000pynoBaHus LeHTpa «Touka poctay
®OPMbI ITPOBEJIEHUS 3AHSATUI KYPCA BHEYPOUHOU JIESTEJIBHOCTH

Peanu3anus  mporpamMMbl — MpejamojiaraeT — MCIoib30BaHME  (opM  pabOThl,  KOTOpbIE
MpelyCMaTpUuBalOT aKTUBHOCTb U CaAMOCTOSITENIbHOCTh OOY4YarOIIMXCs, COUeTaHUE WHIUBUIYaTbHOU U
IpyNIoBoi paboThl, MPOSKTHYIO U HCCIEI0BATENbCKYIO JIESTENbHOCTD, JEOBBIE UTPBI, OpPraHU3alUI0
COLIMAJIbHBIX MPAKTHUK.

COJIEP)KAHUE ITPOI'PAMMBI BHEYPOUYHOM JEATEJIbHOCTH
7 KJIACC



BBenenue. Beognoe 3anstue. llenn u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B JKU3HH YeJI0BEKa.

Teopusa: I3y4uTb OCHOBBI T€OPUHU MOTpeIIHOCTeH. [TorpemnocTu NpsMbIX 1 KOCBEHHBIX U3MEPEHUIA,
MaKCUMaJlbHas MOTPEUIHOCTh KOCBEHHBIX U3MEPEHUH, YUET MOIPEIIHOCTEH H3MEPEHUN TIPH
nocrpoenuu rpadukoB. [Ipencrasnenue pe3ynpTaToB u3mMepeHuit B hopme Taldauil u rpadukos.
IIpaxmuxa: OCHOBBI TEOPUH MTOTPEIIHOCTEN IPUMEHSTH IIPU BBIIIOJIHEHUH 3KCIIEPUMEHTANIbHbIX 33134,
npakTudeckux pador. (C ucnoib30BaHuEM 000pPYy10BAHUA

«Touxa pocra)

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

[TpuBoaNuTH IpUMEpPHI 00BEKTOB M3yUeHUs PU3NKH ((pU3NYEeCKHe SABICHUSA, PU3NIECKOE TEIJIO, BEIIECTBO,
¢duszmveckoe moje). HaGmrogare ¥ aHanu3upoBaTh (u3MYecKue sBIeHUS ((PUKCHpPOBATH HM3MEHEHUS
CBOWCTB OOBEKTOB, CpaBHUBATh MX W 0000mmars). [103HAKOMUTBECS C IKCIEPUMEHTAIBHBIM METOJIOM
uccinenoBanus npuponsl. COopka npubOpPoB U KOHCTpyKUuH. lcmonb3oBaHue H3MEPUTEIbHBIX
npubopoB. BreimonHeHne 1a0OpaTOPHBIX M NPAaKTUYECKUX paboT. JlMarHocThka W yCTpaHEHHE
HEUCIPaBHOCTEH MpubOpoB. BricTpanBaHue rumnoTe3 Ha OCHOBAaHUH UMEIOIUXCSI TAHHBIX.

MexaHnuka.

Teopusa: PaBHOMEpHOE W HepaBHOMEpHOE JBWXKeHHE. ['paduyeckoe NpeNCTaBICHUE ABHXKEHUS.
Pemenue rpaduueckux 3agad, pacyeT MyTU U CPEJHEN CKOPOCTH HepaBHOMEpHOro ABuxkeHus. [lonsTue
uHepuuu W uHepTHOCcTU. LlenTpoOexxkHas cuna. IlpumeHeHue naHHBIX (U3MUECKUX TMOHITHHA B
KHU3HEIEATENbHOCTH yesioBeka. Cuia ynpyrocTH, cuja TPeHHUs.

Ilpaxmuxa: ViccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH, BO3HUKAIOLIEH B MPYXKHHE, OT CTEIEHU
nedopmaruu npyxuHsl. OrnpenencHue KodpGUIMEHTa TPEHUS HA TpuOoMeTpe. (¢ HCIOIh30BAHUEM
obopynoBanus «Touka pocTay)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIbI HOPMAJIBHOTO J1aBJICHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCTNU.

Ananmu3 Tabmuu, rpadpukoB, cxem. llomck oOBsicHeHWs HaOmOZaeMbiM COOBITHSIM. OrmpeneneHue
CBOMCTB MNPUOOPOB MO YEpTEeKaM U MOJENsIM. AHaIN3 BO3HUKAIOMIUX MPOOJIEMHBIX CHUTYalUH.
N300paxaTh cucTteMy KOOpAMHAT, BHIOMpATh TEIO OTCUETA U CBS3BIBATH €0 C CUCTEMOW KOOpPJMHAT.
Hcnonb30BaTh cUcTEMY KOOPIMHAT Ul U3y4EHHs MIPSIMOJIMHEHOTO ABMKeHus Tena. COopka mpubopos
U KOHCTpyKuui. Mcnonp3oBaHuME U3MEPHUTENBHBIX MpHOOpoB. BrImonHeHHe 11ad0paTOpHBIX U
MPAKTUYECKHUX padoT (¢ ucnonb3oBaHueM odopynoBanus «Touka poctay). JlnarHocTHKa U yCTpaHEHUE
HEUCIpaBHOCTEH mpubopoB. BricTpanBaHuWe TUNOTE3 HAa OCHOBAaHUM HMEIOIIUXCS  JIAHHBIX.
KoHcTpyupoBanue u MojenupoBaHue. BpinosHeHHe 3aJaHuil MO YCOBEPLIEHCTBOBAHUIO IMPUOOPOB.
Pa3paboTka HOBBIX BapMaHTOB ONBITOB. Pa3paboTka M mpoBepka METOJIUKH SKCIEPUMEHTAIbHON
pabGotbl. Pabota B ManmbIX rpynmnax. AHaJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE peIlIeHUE,
nencrteus. [IpencraBneHue pe3ynbTaTOB MapHOW, I'PYIIIOBOM ACSATENBHOCTH. YYacTHE B JHAJIOTEe B
COOTBETCTBHH C ITPaBUJIAMU PEUEBOTO IMOBEJEHUS.

I'mppocraTtuka.

Teopusa: 3axoH Apxumena, 3akoH [lackans, THAPOCTATUYECKOE AABIIEHUE, COOOIIAIOIINECS COCYIBI,
TUIpaBIMYECKHE MAIIUHBI.

Ilpaxmuxa:  3a0auu:  BBHITAIKWBAIONIAs CWJIa B Pa3MYHBIX  cHCTeMax; MOpuOOpel B
3a/1a4ax(cooOaronecs: cocyabl, THAPABINYECKUE MAIIUHbI, pbluark, OJOKH). DKCHEpUMEHTaIbHbIE
3aJlaHus:

1) u3mepenue cuiibl Apxumena, 2)U3MepeHre MOMEHTa CHIIBbI, AEHCTBYIOLIETO Ha phlyar, 3)U3MepeHHe
paboThI CUIIBI YIIPYTOCTH MPU MOIBEME IPy3a C TOMOIIBIO MOABMKHOIO WM HEMOABMXHOTO OJioka. (C
UCMOJIb30BaHUEM 000pynoBanus «Touka pocTay)

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

Ananu3 Tabnui, rpadukos, cxeM. [louck oObsicHeHHs HaOmM0AaeMbIM coObITHSIM. COOpKa MPUOOPOB U
KOHCTpyKUUH. Vcnonp3oBaHue M3MepUTENbHBIX MpUOOpOB. BeimonaHeHne m1abopaTopHBIX U
MpPaKTUYECKUX paboT. J[narnoctuka U ycTpaHeHHe HeHclpaBHOCTeH nmpruOopoB. BeicTpanBanue rumnores
Ha OCHOBaHHWM HMMeroluxcs JaHHbIX. KoHCTpyrpoBaHue u MonenupoBaHue. Pabora B MabIX rpymnmnax.
AHaNM3MUPYIOT, BEIOUPAIOT U O0OOCHOBBIBAIOT CBOE pelieHue, AercTBus. [IpencraBneHue pe3ynbTaToB
MapHOM, TPYNIIOBOM nesTeNbHOCTU. [loAroTOBKAa COOOIICHWI W OKJIAJ0B. YYacTHE B AHAJIOTE B
COOTBETCTBHH C ITPaBUJIaMU PEUEBOTO MOBEEHUS.



Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBepAbIX Tell. YcinoBus paBHOBecus. MoMeHT cuibl. [IpaBuiio
MoMmeHTOB. Llentp Tsxkectu. MccnenoBanue paznuyHbIX MEXaHUYECKUX cucTeM. KomOuHHMpoBaHHbBIE
3aJ1a4M, UCIOJIb3YS YCIOBUS PaBHOBECHSI.

Ilpaxmuxa: VI3roroBieHnue padoTaroliei CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0eSAMENbHOCTIU.

AHanmu3 Tabmwui, rpadukoB, cxeMm. Ilowck oOBsicHeHHs HaOmOAaEMBIM COOBITUSAM. OrmpeseneHue
CBOWCTB NPHUOOPOB IO uepTeKaM U MOJACISAM. AHAIN3 BO3HUKAIOMIUX MPOOJIEMHBIX CHUTYaIUil.
Habmonate geiicTBue mpocThix MexaHu3MoB. [103HAKOMUTBHCS ¢ (QU3NYECKOW MOJEIBIO «a0COIIOTHO
TBEpAOE Tenoy». PemaTh 3a1aun Ha MpUMEHEHHWE YCIIOBUs (IIpaBuiia) paBHOBecHs phluara. [IpumeHsTh
yclioBUE (MpaBUIIO) PaBHOBECHS pbluara JUisi OOBSICHEHUS ACMCTBHSI Pa3IMYHBIX HHCTPYMEHTOB,
UCTOJNB3yeMbIX B TEXHHKE W B ObiTy. COopka mnpuOOpoB W KOHCTpyKumid. Mcmonmp3oBanue
M3MEpUTENIbHBIX MNpUOOpoB. BeIMoiHeHHe 1a0opaTOPHBIX U NpPaKTHYECKUX paboT. JluarHoctuka u
yCTpaHEHUE HEUCTPABHOCTEH MpuOOpoB. BricTpanBaHue rUroTe3 Ha OCHOBAHUHM MMEIOIIMXCS TAaHHBIX.
KonctpynpoBanue u mojenupoBaHue. BolmonHeHUE 3aaHMil 1O yCOBEPIICHCTBOBAHHIO IPHUOOPOB.
PazpaboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka M TpOBEpKa METOIAMKH SKCIIEPHUMEHTAILHOU
pabotel. Pabota B Manbix rpymnmax. AHaIU3UPYIOT, BBIOUPAIOT W OOOCHOBBIBAIOT CBOE peELICHUE,
nevictBus. [IpencraBnenue pe3yabTaToB MapHOM, TPYNIIOBOM AesiTeabHOCTH. [loaroToBKa coolieHuii u
nokiaa0B. OCYHIECTBISIOT CAMOOLEHKY, B3aUMOOLICHKY JESITEIbHOCTU. YYacTU€ B JMajore B
COOTBETCTBHH C IIPaBUJIaMU PEYEBOTO TOBEJCHUS.

8 KJIACC

TenoBble sABICHUS.

TennoBoe pacmmpenue ten. [Iponeccsl nuaBaeHus U OTBEPACBAaHUS, UCIIAPEHUS U KOHJEHCALUU.
Termnonepenayda. BiraxxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmronenue tasiuust apAa B Bofe. 2. CKOPOCTH UCTIAPEHUS Pa3IMUHBIX KHJIKOCTEH.
3. TerioBble ABUTATENN OYAYIIETO.

Jlabopamopnule pabomut (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocray):

1. I3MeHeHus JUIMHBI Teja PU HarpeBaHUM U oxXjiakaeHuH. 2.OTIuBKa napa@uHOBOro cojjaTuka. 3.
Habmtonenue 3a nnasienueM jibjaa 4. OT 4ero 3aBUCUT CKOPOCTb UCHAPEHUST KUAKOCTH? 5.
Habintoienne TenyionpoBoIHOCTH BOJBI U BO3AYXA.

Xapaxmepucmuka 0CHOBHBIX U008 0esTMEeNbHOCTNU.

CamocTtosTenbHO (GOPMYIHPYIOT TO3HABATENbHYIO 3a/1a4y. Y MEIOT C MOMOIIBIO0 BOIIPOCOB J1I0OBIBATh
HezlocTarolyto nHpopmanuio. Mcnons3oBanne n3MepuTeNbHbIX TPpUOOpoB. BeinoiaHeHne
71a00PAaTOPHBIX U MPAKTHUECKUX paboT. J[MarHocTuka u ycTpaHeHHE HEUCIPaBHOCTEHN MPUOOPOB.
BricTpanBaHue TMIIOTE3 HA OCHOBaHMM UMEIOIIMXCS JaHHBIX. KOHCTpynpoBaHue u MOJENUpOBaHUE.
BrinonHenue 3a1aHuii Mo yCOBEPIIEHCTBOBAHUIO TPHUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIBITOB.
Pa3paboTka 1 mpoBepka METOAUKH SKCIIEpUMEHTaNbHOIN paboThl. PaboTa B ManbIX rpymnmnax.
AHaNnM3UPYIOT, BEIOMPAIOT 1 0OOCHOBBIBAIOT CBOE pelieHue, AecTBus. [IpeacraBienne pe3yabTaToB
MIapHOM, TPYIIIOBON JEATEIBHOCTH. Y YacTHE B AUAJIOTE B COOTBETCTBUM C ITPAaBUIIAMU PEUEBOTO
MTOBE/ICHHUS.

DJIEKTpPHYeCKHe SIBJICHUS.

Mukpomup. Monenu atoma, cymecrBoBaBmue 10 Hadana XIX. Mctopust OTKpBITUS U AEHCTBUSA
raJIbBAaHUYECKOTO AeMeHTa. Mictopus coznanus snexkrpodopHoit mammabl. OnbIT Bonbra.
DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosin3oBanueM odopynoBanus «Touka pocray)

1. Mognenu atoMoB. 2. ['anbBaHnYecKkHe d7eMEHTHI. 3. DnekTpodopHoil MamuHbl. 4. OnbiTel BonbkTta 1
lanpBanm.

Jlabopamopnvie pabomwi: 1. Co3gaHue TaJbBAaHUYECKHX OJIIEMEHTOB U3 TMOJPYYHBIX CPEACTB.
2.DJIEKTPUYECKUH TOK B JKUJIKOCTSAX CO3JIAHUS «30JI0TOTO KITFOUHKA.

Xapakmepucmuka 0CHOBHBIX U008 0EsAMENbHOCTIU!

VYrpaBnsitoT CBOEH MO3HABATEIBHOW W YYEOHOW ACATENHHOCTHIO IOCPEACTBOM ITOCTAHOBKHU IIEJIEH,
IUTAHUPOBAHMS, KOHTPOJIS, KOPPEKLIUN CBOMX JEUCTBUI U OLIEHKHU YCIIEIIHOCTU YCBOEHUs. CpaBHUBAIOT
croco0 W pe3ynbTaT CBOMX JCHCTBUH C 0OO0pa3lioM - JHUCTOM CONpoBOXAeHUs. OOHapyKUBaIOT
oTkJoHeHUs. OOAYMBIBAIOT MIPUUUHBI OTKJIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

5



Hcnonb3oBaHrue H3MEpUTEIbHBIX NPUOOPOB. BpimonHeHne 1abopaTOPHBIX M MPAKTHUECKUX padoT.
JIMarHoCTHKa M YCTpaHEHHWE HEHCIPaBHOCTEH NpuOOpoB. BricTpanBaHMe THIIOTE3 Ha OCHOBAaHUH
nMerImMxcs JaHHbIX. KoHCTpyrpoBaHue U MOJEIMPOBAaHUE.
DJIeKTPOMATHUTHBIE SIBJICHHA.
MaruutHoe moje B BemiecTBe. MarHuTHas aHomanus. MarnutHele Oypu. PasHoBuaHOCTH
ANEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH AIIEKTPOABUTATEICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanust «Touka pocra»):
1. HarnsiHOCTh MOBEICHHS BEIIECTB B MarHUTHOM Tiosie. 2. [Ipe3eHTanum 0 MarHuTHOM 1oJie 3eMJIu U
0 MarHuTHbeIX Oypsax. 3. JlemMoHCTpauus pPa3HOBHIHOCTEH 3JIEKTPOU3MEPUTENIbHBIX MPHOOpPOB. 4.
HarnsmHocTh  pa3sHOBUIHOCTEH dneKTpoaBHUratenei. Jlabopamophuvie pabomwr: 1. VccnenoBanue
Pa3IMYHBIX AJIEKTPOU3MEPUTETHHBIX PUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMENbHOCTIU.
YopaBisfioT CBOEH MO3HABATENBLHOM M y4eOHOW NeATeIbHOCTHIO MOCPEICTBOM IOCTAaHOBKU IIEJieH,
IJIAHUPOBAHUS, KOHTPOJISI, KOPPEKLIMU CBOMX JIEUCTBHUM U OLEHKH YCIEUTHOCTH yCBOCHUS. CpaBHUBAIOT
croco®d W pe3ynbTaT CBOUX JEHCTBUII € 00pas3loM - JIMCTOM COMpPOBOXIAeHUS. OOHApyKHUBAIOT
oTkiIoHeHH. OOAYMBIBAIOT MPUIMHBI OTKJIIOHEHHH. OCYIIECTBISIFOT CAMOKOHTPOJIh U B3AHMOKOHTPOJTb.
Onrtuyeckue sABJICHUS.
Hcrounnku cBera: TEIUIOBHIE, TIOMUHECIICHTHBIE, HCKYCCTBEHHBIC. M3roToBieHrne kamMmepsl - o0CKypa u
UCCIIeIOBaHNEe H300paKEeHUs C TMOMOUIbI0 MoOJAeTH. MHOrokpaTHoe H300pakeHHue mpeaMeTa B
HECKOJIbKUX TIJIOCKUX 3epKayiax. M3roTroBUTH MEPUCKOIN M C €ro MOMOIIBIO MPOBECTH HAOIIOACHMUS.
[IpakTHueckoe UCHOJIIB30BAaHWE BOTHYTHIX  3€pKall. 3pUTEIbHbIE  WJUIIO3MM,  IOPOXKIAEMbIE
MpeIoMJIEHUEM CBeTa. Mupaxu. Pa3Buthe BOJOKOHHOW ONTHUKHU. MCNOJb30BaHWE 3aKOHOB CBETA B
TEXHUKE.
Hemoncmpayuu (¢ ucnoab3oBanueM ooopynosanus «Touka pocray)
1. Pa3nuunble HCTOYHHKY cBeTa. 2. 300pakeHne npeaMera B HECKOJIBKUX
IJIOCKUX 3epKainax. 3. M300paxkenre B BOTHYTHIX 3epKajiax. 4. Micnosnb3oBaHuE BOJIOKOHHOW ONTHKHU.
5. YcrpoiictBo (hoToamnmaparoB, KHHOMPOEKTOPOB, KaJleHI0CKOIOB.
Jlabopamopusie pabomwei: 1. W3roTtoBieHue kamepsbl - OOCKypa W HCCIIEIOBAHHE H300paXEHHS C
nomoibo Mozaenu. 2. [Ipaktuueckoe npuMeHeHHe MIIOCKUX 3epkail. 3. [IpakThuueckoe UCIOIb30BaHNE
BOTHYTHIX 3epKaj. 4. I3roToBlieHHE MEepUCKOIIa U HAOIIOEHHUS C TIOMOIIBIO MOJIEIH.
Xapaxmepucmuka 0CHOBHBIX U008 0esTMEeNbHOCTNU.
VYTpaBmsitoT CBOEH MO3HABATENHHOM U YU€OHOU JESTEIHHOCTHIO TOCPEICTBOM TTOCTAHOBKH 1IEJIEH,
IJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMN CBOMX JEHCTBUM U OLIEHKHU YCIENTHOCTH YCBOEHUS. BhIIENsIoT 1
(bopMyTUPYIOT MMO3HABATEILHYIO 11€)1h. BBIIETSAIOT KOJIMUECTBEHHBIE XapaKTEPUCTHKN 0OBEKTOB,
3aJlaHHBIe cIoBaMU. [[pUHUMAaIOT MO3HABATENBHYIO 1IENIb U COXPAHSIIOT €€ MPH BBITOTHEHUH YIeOHBIX
nevictBuii. OCO3HAIOT CBOM €UCTBUS. IMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIIEHUS B MAJIbIX TPYIITIaX.
YesoBek 1 npupoaa
ABTOMaTHMKa B Hamied >XKu3HU. [IpuMepbl MCMOIB30BaHUS aBTOMATHYECKHUX YCTPOWCTB B HaykKe, Ha
mpousBoJicTBE M B ObiTy. CpenctBa cBsizu. Paano u TeneBuaeHue. ANbTepHATHBHBIE HCTOYHHKHU
sHeprun. Busel anexrpoctanimii. HeoOX0aMMOCTh 9KOHOMHH TTPUPOTHBIX PECYPCOB U MCTIOJIb30BaHUS,
HOBBIX DKOJIOTUYHBIX U O€30MACHBIX TeXHONOTrHii. Hayka u 6€30macHOCTS JIroIeH.
Jemoncmpayuu: 1. hpoToMarepuansl U CIaiabl 1O TEME.
Jlabopamopuwsie pabomul: 1. 3yuenne neiCTBUNA CPEACTB CBS3H, PATUO U TEJIEBUICHUS.
XapakmepucmuKka 0CHOBHbIX 81008 0eAMENTbHOCIU.
CamocrosTenbHO (HOPMYTUPYIOT MO3HABATEIBHYIO 33/a4dy. YMEOT (MM Pa3BHBAIOT) CIIOCOOHOCTH C
MTOMOIIIBIO BOTIPOCOB JOOBIBATh HEJJOCTAIOIYI0 HH(POPMAIIHIO.

9 KIIACC
Kunematuka
Cnoco0Obl  omucaHus MexaHudeckoro naBmkeHus. Cucrema orcyerta. [IpsMonuHEHOE BIKECHHE.
[IpsiMonrHetHOE paBHOMEPHOE JIBHXKEHHE MO MI0CKOCTH. [lepeMeliienrne u CKopocTh IpU paBHOMEPHOM
NPSAMOJIMHENHOM JIBUKEHHUHM M0 TUIOCKOCTH. OTHOCUTENBHOCTHh IBWKEHUS. CloXKeHUE IBUKECHHIA.
[Tpuanmn He3aBUCHUMOCTH ABMKeHM. KpuBonuHeliHoe nBkeHue. J[BikeHue Tena, OpOIIeHHOTO MO/
YIJIOM K FOpU30HTY. PaBHOMEpHOE BH)KEHME IO OKPYKHOCTH. YTJo0Basi ckopocTs. [lepuon n wactora
BpanieHusi. CKOpOCTh U YCKOPEHUE MPU PABHOMEPHOM JIBUKEHUHU 11O OKPY>KHOCTH.
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Jlabopamopuvie pabomul (¢ HcNoJIb30BaHHeM o0opyaoBanus «Touka pocTay):

W3yuenne nBM>XKEHUS CBOOOIHO Magaromiero Tena. MzyueHnue JBMKEHUS 110 OKPYKHOCTH.

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

Onpenenenre CKOPOCTH paBHOMEPHOT'O JIBUYKEHUS IIPU UCIIOJIb30BaHUHU TPEHaXepa

«OeroBast JOPOKKaY.

Hcropuyeckast peKOHCTPYKIUS ONBITOB [ anuies 1mo OnpefeNeHHI0 YCKOPEHHsT CBOOOJHOTO IMajeHUs
TeNl.

[Tpuniunsl paboTel MPUOOPOB AT M3MEPEHUsT CKOpOCTe M yckopeHuid. [IpumeneHue cBOOOTHOTO
najeHus I U3MEPEeHUs peakluu 4dejoBeka. PacueT Tpaekropuu NBHXKEHHUS MEPCOHAKEH paccKa3zoB
P.Pacmo.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

YTeHHE U OOCYXJICHHE TEKCTa CTaTeHMHTEPHET-CalTOB, OOCYXXICHHE JMOKJIAJ0B W Ipe3eHTAlui,
COCTaBJICHHE M pEIICHUE 3aJ1a4, 00CykIeHne crocoboB pemenus (moaroroska k OI'D o ¢pusuke).
Jlnnamuka

WNuepumnansupie cuctembl otcueta. Cuma. 3akonbl HeloToHa. J[BrkeHue Tena moOJ JelCTBUEM
HECKOJIbKUX CWJI. JIBW)KEHHE CHCTEMBbl CBSI3aHHBIX Tell. JluHamMuKa paBHOMEPHOIO JBUKCHUS
MaTepUaIbHONM TOUYKHU MO OKpY>KHOCTU. Kitacchl cuil. 3aKOH BCEeMHUPHOTO TIATOTeHHUs. J[BHKEHHE TIaHeT.
UckycctBennslie cnytHukU. ConHeuHas cucrema. Mctopus pa3Butus npejacraBieHuil o BceeneHHOM.
Ctpoenue u 3BotoLMs BeenenHoi.

Jlabopamopusie pabomul (C UCTIOIB30BaHHEM 000pyA0oBaHUs «ToUka pocTay):

N3mepenue macchl Tella ¢ UCMOJIb30BAHUEM BEKTOPHOIO Pa3jioKEHUs CHIIbl. M3yueHne KHHEMaTHKU U
JTUHAMUKH PaBHOYCKOPEHHOT'O JBW)XXEHHUS (Ha mnpuMepe MamuHbl ATByna). M3ydeHue TpeHHs
CKOJIb)KEHUSI.

IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

HcTtopuueckas pekoHCTpyKIUs onbIToB KynoHa 1 AMOHTOHA IO ONPEEICHUIO BETUYHHBI CUIIBI TPEHUS
ckoJibkeHus. [lepBble HCKyCCTBEHHBIE CIYTHUKH 3eMiH. Kak oTiiMyaloTcs MeXaHMYeCKUe MPoLEecchl Ha
3emiie OT MexaHMYecKuX mporeccoB B kocMoce? Tema ConHeuHol cucteMbl. OTKPBITUS Ha KOHUYHMKE
nepa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCTNU.

YTeHHEe U OOCYXKIEHHE TEKCTa CTaTel WHTEpPHET-CalTOB, OOCY)XKJEHHE JOKIaJ0B U NpPE3eHTALUH,
COCTaBJIEHHE U PelIeHue 3a/1a4, 00CyKAeHne crnocodoB peuienus (moaroroska k OI'D no ¢pusuke).
Nmnynbe. 3aKOH COXpaHEHUs UMITYJIbCa

Nmnynse. I3MeHeHne nMnyiabca MaTepruanbHoi Touku. Cuctema Tei. 3aKOH COXPAHEHUSUMITYIIbCA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

PeaktuBHOe aBuxkenue B mpupoje. Paccinenosanue ITII ¢ momolbio 3aKOHA COXpaHEHHS] UMITYJIbCA.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU.

YTeHHEe U OOCYXKJEHHE TEeKCTa CTaTeil MHTEpPHET-CalTOB, OOCYXJEHHE [OKJIAJO0B M Ipe3eHTaluil,
COCTABJICHHE U pPEIICHUE 3a1a4, 00CYKIeHne croco0oB pemenus (moaroroka k OI'D o ¢usuke).
Craruka

PaBHOBecue Tema. MOMEHT Cuitbl. Y CIIOBHS paBHOBECHS TBEpAOro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnvie pabomul (¢ Ucnonb30BaHUEM 00opyaoBaHus «Touka pocTay):

Ompesenenne NEHTPOB MACC PA3TMIHBIX Tell (TpH CI1ocoba).

IIpumepnvie membl nNpOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuMeHeHHe MPOCTHIX MEXAaHW3MOB B CTPOMTENBCTBE: OT 3eMJISIHKH /10 HeOockpeba. MccnenoBanue
KOHCTPYKLIUHU BEJIOCUTIEAA.

Xapakmepucmuka 0CHOBHBIX U008 0ESAMENbHOCTIU

yTeHHE W OOCYXJICHHE TEKCTa CTaTell WHTEPHET-CAMTOB, OOCYXIEHWE JIOKJIaJ0B M TPE3CHTAIUH,
COCTaBJIEHHE U PelIeHue 3a/1a4, 00CyKAeHue crocoboB pemieHus (nmoaroroska k OI'D no pusuke).
Mexanndeckue KojieOaHUsI U BOJHBI

Mexannueckue  konebGanusa. I[IpeoOpazoBaHue SHEPrUM  IPH  MEXAaHHYECKUX  KOJIECOAHHUSX.
Matemaruueckuil M NpYy>KUHHBIA MasTHUKU. CBOOOJHBIE, 3aTyXalolMe U BBIHYKJIEHHBbIE KOJeOaHus.
Pe3onanc. Mexanuueckue BosIHbI. [IMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopusie pabomul (C UCTIOIB30BaHHEM 000pyaoBaHUs «Todka pocTay):

N3ydenne konebaHUit HUTSIHOTO MasiTHUKA.



IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHL. KonebarenbHble CUCTEMBI B IPUPOE U TEXHHKE.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

YTeHUE U 00CYX/IEHUE TEKCTa CTaTe HHTEPHET-CAalTOB, 00CYXICHHE JOKIIAI0B U MIPE3CHTALHH,
COCTaBJICHHE M pEIICHUE 3a]1a4, 00CykIeHrne crmocoboB pemeHus (moaroroka k OI'D o ¢usuke).
DJIEKTPOMATrHUTHBIE KoJIeOaHUs U BOJTHBI

[TepemennsIii anekTpuueckuii Tok. KonebarenbHbiii KOHTYp. BeIHYXIeHHBIE 1 CBOOOHBIE DM
KosebOanus. DM BOJHBI U UX CBOHCTBA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

[TpuHUMIIBI paguoCBsI3U U TeneBUACHN. Biusnue OM usnydeHuii Ha )KUBbIE OPTaHU3MBbI.
N3roroBiieHne yCTaHOBKH ISl IEMOHCTPALMK ONBITOB 110 DMU.

OnexTpoMaruutHoe usnyuenne CBY-neun. Mcropuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

YTeHUE U 00CYX/IEHUE TEKCTa CTaTe HHTEPHET-CAalTOB, 00CYXICHHE JOKIAI0B U IPE3CHTAIHH,
COCTaBJICHHE U pellIeHue 3a7a4, 00CyKaeHune crocodoB pemienus (moaroroska k OI'D no ¢usuke).
Onruka

Ucrounnku cBera. JleiictBusi cBera. 3aKOH MNPSIMOJUMHEHHOIO pacHpoOCTpaHEHUs CBETa. 3aKOH
oTpaxkeHus cpera. [locTpoeHue n300pa’keHUIl B IUIOCKOM 3€pKaje. 3aKOH NIpPEeJOMJICHHS CBeTa Ha
IJIOCKOM TpaHulEe ABYX OJHOPOJHBIX Mpo3pauHbix cpel. IIpemomnenue csera B mpusme. Jlucnepcus
cBeTa. SIBJIeHHEe OJTHOTO BHYTPEHHETO oTpaxeHwus. JIua3bl. Torkue muH3bL. [TocTpoeHue H300pakeHUH,
CO3/1aBa€MbIX TOHKMMHU JIMH3aMHU. ['11a3 u 3penne. OnTudeckue mpruOopsl.

Jlabopamopnule pabomut (¢ Hcnoab30BanueM 00opynoBanns «Touka pocray):

DKcnepruMeHTalbHas MPOBEPKA 3aKOHA OTpa)keHus cBeTa. M3MepeHue nokasaress NpeaoMIICHUs BOBIL.
N3mepenne poKyCHOTO pacCTOSTHUAS COOUPAIOIICH JTMH3BI.

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

Ucropust wucciienoBaHusi CBETOBBIX sBJICHUU. Mcropuueckas peKkOHCTpyKuMs Teneckona [amunes.
Nsrorosnenue kanenaockona.

Xapaxmepucmuka 0CHOBHBIX U008 0esMENbHOCTIU.

YTeHHEe U OOCYXKJEHHE TEeKCTa CTaTell MHTEpPHET-CalTOB, OOCYXJEHHE [OKJIAJO0B M Ipe3eHTaluil,
COCTAaBJICHHE U pPEIICHUE 3a/1a4, 00CYKIeHne crioco0oB pemenus (nmoaroroka k OI'D o ¢usuke).
Du3uKka aTOMa U AaTOMHOI0 s1ApPa

Crpoenue artoma. Ilornomenune u ucmyckanue cBeta atromamu. OnTudeckue CrekTpbl. OnbITHI
Pesepdopna. Ilnanerapnas mogens atoma. CTpoeHHE aTOMHOTO sifpa. 3apsiioBO€ U MacCOBOE YMCIIA.
SnepHble cuibl. DHEprusi CBSI3W aTOMHBIX siiep. 3aKOH pajMOaKTUBHOIO pacnaaa. Anbda- u Oera-
pacnanbl. IIpaBuna cmemenus. SAnepHele peakumu. JleneHue um cuHTe3 saep. SnepHas dHepreTuka.
Wctounuku sHeprun ConHia U 3Be3A. Perucrpauus saepHbIX W3nydyeHUU. BinsHue paaunoakTHUBHBIX
U3IY4YEeHUI Ha XKUBBIE OpraHu3Mbl. Jlo3uMeTpust. JKonorndeckue npoodaeMsl sIepHOM SHEPreTHKH.
Ipumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

Hctopus uzydenus atoma. M3mepenue KIIJ[ conneunoit Oatapen. HeBuaumble U3Iyd4eHUs B CHEKTpPe
HarpeThIX Tell.

Xapakmepucmuka 0CHOBHbIX 81008 0eAMENIbHOCIU.

YTeHHEe U OOCYXKIEHHE TeKCTa CTaTel WHTEpPHET-CalTOB, OOCYXKJEHHE JOKIaJ0B U NpPE3eHTALUM,
COCTAaBJICHHE H pEIIeHUE 3aJ1a4, 00CykIeHne crocoboB pemenus (moaroroka k OI'D o ¢pusnke).
®opMbI Opranu3anuu 00pa3oBaTeJbLHOIO Mpoiuecca:

- TpyHIoBasi;

- UHUBUyalbHas;

- (hpoHTANIBHASL.

Benymme TexHosioruu:

Hcnonp3yloTcss  37€MEHTBHl  CIAEAYIOUIMX  TEXHOJOTWH: TpOEKTHas, MpobieMHOro oOy4yeHwus,
MH(POPMAIMOHHO-KOMMYHUKALIMOHHAS, KPUTHYECKOTO MBILIUIEHUS, TPOOJIEMHOT0 TMAJIOTa, UTPOBast.
OcHoBHbBIE MeTO/bI PA00OTHI HA YPOKe:

Benymmmu mMeromamu  00ydeHUs SABISIOTCS: YaCTHYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOTro
MOJEIINPOBAHNUs, aKCHOMATUYECKUI METO/I.

DopMbI KOHTPOJIA:



Tax xak 3TOT Kypc BISI€TCS AOMOJHUTEIBHBIM, TO OTMETKA B 0aj1ax HE CTaBUTCA.

VYyamuiicss y4uTCs OLIGHUBATh ce0s M APYTrUX caM, YTO TMO3BOJSET pa3BUBATh YMEHUS CaMOaHaIn3a
UCIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEILHOCTH, KaK CBOMCTBY JIMYHOCTH Ydaulerocs. BoisiBneHue
MPOMEXKYTOUHBIX W KOHEYHBIX pE3yJbTaTOB YYAIIUXCA TMPOUCXOJIUT Uepe3 MPAKTUUYECKYIO
NeSITeNIbHOCTD; 3a4€THBIE PaOOTHI:

* TeMaTH4ecKas oA0oOpKa 3a1ay pa3InYHOrO YPOBHS CI0)KHOCTH C IIPEJICTABICHUEM PAa3HBIX METOOB
PEIICHHUS B BH/IC TEKCTOBOI0 JOKYMEHTA, nMpe3eHTanuu, G- aHuManui, BUI€OPoJHKa wid Web -
CcTpaHulbI (caiita)

* BHICTaBKa IIPOEKTOB, MPE3CHTAIUH;

* JIEMOHCTpalUs HKCIEPUMEHTa, KAaueCTBEHHOH 3a/layl ¢ KayeCTBEHHbIM (YCTHBIM WIU B BHJE
NPWIOKEHUs, B TOM 4HCIe, NpPE3CHTAIMEW) OMNMCAHHEeM TMpolecca Ha 3aHsIThH, QecTuBae
HKCIIEPUMEHTOB; (PU3HUECKUE OJTUMITHA/IBI.

IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbI

Peanuszanus nporpaMmsel cioCOOCTBYET TOCTHXKEHHUIO CIEAYIOIINX pe3yJbTaToB: JINYHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEpPCAIBHBIX YU€OHbBIX ACHCTBUH ydaIuxcs:

* y4ueOHO-IIO3HABATENIbHBIII MHTEpPEC K HOBOMY Y4eOHOMY MaTepuany M crocodam pelieHHs HOBOU
3a/1a4y;

* OpHEHTAllMd Ha IOHMMaHWE IPUYMH YCIleXa BO BHEY4EOHOHl AeATEeIbHOCTH, B TOM YHCIE Ha
CaMOaHaJIM3 U CAMOKOHTPOJIb pe3yibTaTa, Ha aHAJIW3 COOTBETCTBUSA pE3YyJlbTaTOB TPeOOBaHUIM
KOHKPETHOM 3a/1a4u;

* CIOCOOHOCTB K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIELIIHOCTH BHEYUEOHOM NesATEIbHOCTH;
Obyuarowuiics noay4um 603MOICHOCHb 051 (POPMUPOBAHUSL:

* BHYTPCHHEH IO3MLMU LIKOJBHUKA HAa YPOBHE IOJIO)KUTEIBHOIO OTHOLICHMS K LIKOJIE, IOHMMaHUs
HEOOXOIMMOCTH YUYEHUSI, BRIPAKEHHOTO B MTPE00IalaHuy yIeOHO- M03HABATEILHBIX MOTHBOB,;

* BEIPQ)KEHHOW yCTOWYMBON y4eOHO-1103HABATEIbHON MOTHBALIMU YUEHUS;

* YCTONYMBOIO yueOHO-IIO3HABATEIBHOIO HHTEPECca K HOBBIM OOIIMM CIIOCO0aM pelieHus 3a1ad.
MeranpeamMerHble:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX AEHCTBUN yUaIIUXCS:

* IUIAHUPOBATh CBOM JECHUCTBUS B COOTBETCTBUU C IOCTABICHHOM 3a/layeil U yCIOBUSMU €€ peaau3aluy,
B TOM YHCJI€ BO BHYTPEHHEM IIJIaHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MPAaBUJIA B TNIAHUPOBAHNUU M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYUIECTBJIATH UTOTOBBINA U MOLIATOBBIM KOHTPOJIb MO PE3yibTaTy;

* OIICHMBATh MPABUJIBHOCTH BBITIOJIHEHUS JACUCTBUS Ha YpPOBHE aJ€KBAaTHON PETPOCHEKTHBHOMN OLIEHKU
COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUAM JAaHHOM 3aa4d U 3a/1a4HOM 00JIacTH;

* QJICKBaTHO BOCIPWHHMATH TIPEIJIOKECHHS W OICHKY YYHTENeW, TOBapUIICH, pOIUTENeH W Apyrux
JIIOJIEH;

* pa3nyaTh COCo0 U Pe3yabTaT ACHCTBUA.

Obyuarowuiics NOIYYUM 603MOICHOCHb HAYUUMCA:

* B COTPYHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC yUeOHBIC 3a]1auH;

* IPOSIBJIATH MTO3HABATEIbHYIO MHUIIUATHBY B YU€OHOM COTPYIHUYECTBE;

CaMOCTOSITEITFHO aICKBAaTHO OIICHUBATH MPABMWIIBHOCTD BBITIOJIHEHUS JIEHCTBHS U BHOCUTH HEOOXOIMMBIC
KOPPEKTHBBI B HCIIOJIHEHHE, KaK 110 X0y €r0 pealn3alnu, TaKk U B KOHIE JICHCTBHUS.

B cdepe nmo3naBaTe/IbHBIX YHUBEPCATHHBIX YUCOHBIX HCHCTBUH yUAIIUXCS:

* OCYIIECTBJIATH MOMUCK HEOOXOAMMOW HH(pOpMANMK Ui BBHINOJHEHHS BHEYYEOHBIX 3alaHui ¢
UCTIOJB30BaHUEM y4eOHOW JUTepaTypbl M B OTKPHITOM HWH(QOPMAIMOHHOM IPOCTPAHCTBE,
SHIMKIIONIEINH, CIIPAaBOYHUKOB (BKJIIOYAsl AJIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MTPOCTPAHCTBE
WNHtepHera;

* OCYIIECTBIIATh 3amuch ((huKcanuio) BIOOpOYHON HMH(pOpMAIMKU 00 OKpYy)KarlolleM MUpe U o cebe
caMOM, B TOM 4YHCJI€ C TOMONIbI0 HHCTpyMeHTOB KT

* CTPOHUTDH COOOIICHHUS, TPOEKTHI B YCTHOW U MUCbMEHHOH (opme;

* IPOBOJIUTH CPABHEHUE M KJIACCU(DUKALIMIO TIO 33JaHHBIM KPUTEPHSIM;
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* YCTaHABJIMBATh MIPUYHUHHO-CJIICACTBCHHBIC CBA3M B U3Yy4aCMOM KPYyTe HBHCHHﬁ;

* CTPOUTH pacCyXIeHHus B (popMe CBSI3U MPOCTHIX CYXKIACHUU 00 00BEKTE, ero CTPOCHHH, CBONCTBAX U
CBSI3AX;

Obyuarowuiica NOIYYUM BO3MONACHOCTNL HAYYUMbCA.!

* OCYLIECTBJIATh PACIIUPEHHBIN MOUCK MH(MOPMALMU C HCIOIb30BAHHEM PECypcoB OMOIMOTEK U CETH
WNHurepHer;

* 3alUChIBaTh, (PUKCUPOBATHh HMHQPOPMAIMIO 00 OKPYKAIOMUX SBICHUSIX C MOMOIIBIO WHCTPYMEHTOB
UKT;

* OCO3HAHHO M MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOU hopme;

* OCYIIECTBIIATH BBIOOp Hambojee 3(PPEeKTHUBHBIX CHOCOOOB pelIeHUs 3ajJa4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOHTD JIOTMYECKOE PacCyKIeHHE, BKIIOYAOIIEe YCTAHOBICHHE TPUYMHHO- CIIEICTBEHHBIX CBSI3€H;

* MOI'YT BBIUTM Ha TEOPETUYECKUH YPOBEHb DPELICHMs 3a4ad: PEIICHHE II0 OINPEICICHHOMY IUIAHY,
BJIa/ICHHE OCHOBHBIMM IIPUEMAMM PELLICHUS, OCO3HAHUS JAESATEIBHOCTH 10 PEIICHUIO 3a1a4H.

B chepe koMMyHHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM ydaluxcs:

* aJEKBATHO MCIIOJIb30BaThb KOMMYHHUKATUBHBIE, MPEKIE BCETO - pPEYEBBIC, CPEACTBA MUl PELICHUS
Pa3IMYHbIX KOMMYHUKATUBHBIX 337a4, CTPOUTh MOHOJIOTUYECKOE COOOIIEHHUE, BIaIETh TUAIOIMUECKON
¢dbopMoOii KOMMYHHKALIUHU, UCIIOJIb3Ys, B TOM uucie cpeactBa U uHCTpyMeHTsl MKT u nucraniimonHoro
001IEeHHS;

* JIONYCKaTh BO3MOXHOCTb CYIIECTBOBAHUSA Yy JIIOJCH pa3JIMYHBIX TOYEK 3pPECHUS, B TOM YHUCIE
HECOBIIQJAIONINX C €ro COOCTBEHHOH, M OPHEHTHPOBATHCS HA IO3UIMIO MapTHEpa B OOIICHUU H
B3aHMOJCHCTBUH;

® yLII/ITI)IBaTI) paSHI)IG MHCHUS U CTpeMI/ITI)CSI K KOOpIII/IHaIII/II/I paanqux HO3I/IIII/II71 B COTPYIIHI/ILIGCTBG;

* hopmyHpoBaTH COOCTBEHHOE MHEHHE H MTO3UITHIO;

® ZIOFOBapI/IBaTI)Cﬂ nu HpI/IXOZII/ITI) K O6HIeMy pemeHmo B COBMGCTHOﬁ JACATCIIPHOCTH, B TOM YHCIIC B
CUTYalLlH CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiicst NOIYYUmM 803MONCHOCHL HAYYUMbBCSL:

* YYUTHIBATh U KOOPAWHUPOBATH B COTPYAHHYECTBE OTJIWYHBIE OT COOCTBEHHOM MO3MIIMU JIPYTHX
JTIOJIEH;

® y‘II/ITI)IBaTI) paSHBIe MHCHUS U HHTGpGCI)I nu O6OCHOBBIBaTI) CO6CTB€HHYIO IIO3UIINIO,

* IOHUMATh OTHOCUTEIBHOCTh MHEHHI U TIOJIXOJIOB K PEIICHUIO TPOOIEMBI;

* QpryMEHTHPOBATh CBOKO MO3UIIMIO U KOOPJIUHUPOBATH €€ C MO3ULUSIMU TAPTHEPOB B COTPYAHUYECTBE
MpH BBIPA0OTKE OOIIETO PEIICHUs B COBMECTHOM E€ATEIbHOCTH;

* 33/1aBaTh BOMPOCHI, HEOOXOUMBIE JJIsi OpraHU3aIMH COOCTBEHHOM EATETbHOCTH U COTPYIHUYECTBA C
MMapTHEPOM;

* OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb.
IMpeamerHbie:

- OPUEHTHUPOBATHCA B SBICHUSX U 00BEKTAX OKPYKAIOIIETO MHPA, 3HATh TPAHUIIBI UX TPUMEHUMOCTH;

- IOHUMATh ONpeieeHns (PU3NUIEeCKUX BEIUUYUH U IIOMHUTH OIpeestonie Gopmybl;

- IOHUMATh KaKUM (PU3MUYECKUM MIPUHIIMIIAM U 3aKOHAM TOJYHHSIIOTCS T€ WIH UHBIE OOBEKTHI U
SIBJIEHUSI IPUPO/IBI;

- 3HaHHME MOJIETU TIOMCKA PelIeHui s 3a1a4 1o pusuke;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHUKH.

- IPUMEYATh MOJIEJH SIBICHUN U 00BEKTOB OKPYXKAIOLIET0 MHUPA;

- AaHAJIM3UPOBATh YCIOBUE 33/1a4U;

- nepeopMyIUpPOBaTh U MOJIEIUPOBATh, 3aMEHSTh UCXOHYIO 3a/1auy APYyroi;

- COCTaBJIATH IUIAH PELICHUS;

- BBIJIBUTATh U MPOBEPSTH MIPEIAracMble I PELICHUS TUIIOTESBL;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIE€pPALlUIMH, COCTABISAIOIIAMHY ITOUCK PEIIECHUS 3a/1a4U.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/a

HaumenoBanue pa3zienoB u Tem
POrPaMMBI

KomunuectBo
JacoB

OnexTpoHHbIe (IIUPPOBHIE)
o0pa3oBaTelibHbIE PECYPCHI
Hcnonbs3oBanne 000py10BaHUsS LICHTPa

€CTECTBEHHOHAYYHOU U
TEXHOJOTHYECKON HAIPaBICHHOCTEN
«Touka pocTa»

Bsenenue

O3HakomiieHue ¢ TUGPOBOIA
naboparopueii "Touka pocra"
(meMoHCTpaIus TEXHOJIOTUU
n3mepenus). budanorexa [IOK
https://m.edsoo.ru/7f41a4a6

Ponb OKCIICPUMEHTA B )KU3HHU YCJIOBCKA

O6opynoBanue Ass 1a00paTOPHBIX
paboT 1 y4eHHYeCKUX OMBITOB (Ha 6aze
komiuiekToB it OI'D). bubnuoreka
IIOK https://m.edsoo.ru/7f41a4a6

Mexannka

OO6opynoBaHue AJis JTa0OpaTOPHBIX
paboT U yYeHHUYESCKHX OIBITOB (Ha 0a3e
komiuiekToB it OI'D) bubnuoreka
IHOK https://m.edsoo.ru/7f41a4a6.

I'mgpocratuka

12

Hudposas nadboparopus, Jlarank
TEMIIepaTypbl, 000PYJIOBaHHE JIJIs
71a060paTOPHBIX PadOT U YYCHHUECKUX
OTIBITOB (Ha 6a3¢ KOMIUICKTOB JIJIsI
OI'D). bubmoreka [IOK
https://m.edsoo.ru/7f41a4a6.

Craruka

10

Ob6opynoBanue 1t 1a00paTOPHBIX
paboT ¥ YUCHUYECKUX OTBITOB (Ha 0ase
komiuiekToB it OI'D). bubnuoreka
IIOK https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME

8 KJIACC

Ne
/o

HaumenoBanue pa3ienoB u Tem
IIPOTPaMMBI

KommuectBo
JacoB

OnekTpoHHbIe (IU(POBHIE)
o0pa3oBaTesibHbIE PECYPCHI
Hcnonb3oBanue 000pyRoBaHMsI LIEHTPA
€CTECTBEHHOHAY4YHOU U
TEXHOJIOTMYECKOW HAIPABIEHHOCTEN
«Touka pocra»

Bsenenue

OzHakomyieHue ¢ nuppoBoit
naboparopueit "Touka pocra"
(memMoHCTpaIys TEXHOJIOTHI
u3Mepenus). bubnuoreka [LIOK
https://m.edsoo.ru/7f41a4a6

TennoBbie ABICHUI

12

JIaGopaTopHbIif TEpMOMETp, AATUHK
temneparypbl. OGopynoBaHue ais
71a00paTOPHBIX PabOT U YUEHHUUECKUX
onbITOB (Ha 6a3e koMIieKToB At OI'D)
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6.

SJ'IGKTpI/ILIeCKI/Ie SIBJICHUS

Iudposas maboparopus. JlaTumk

11
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HanpsbkeHuss, O00pyI0BaHHE JUTS
71a00paTOPHBIX PabOT U YUEHUIECKUX
onbITOB (Ha 6a3e koMIiekToB 11t OI'D
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6.

9JI€KTpOMaF HUTHBIC ABJICHUA

Hudposas nadboparopus. O6opynoBaHue
JUTs1 JTaOOPaTOPHBIX PaboT U
YYECHHUYECKHUX OTBITOB (Ha 0aze
komiuiekToB a1 OI'D bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6.

OnTHyeckue ABJICHUS

O6opynoBanue ajis1 1a60paTOPHBIX
paboT 1 y4eHHYEeCKHUX ONBITOB (Ha 6aze
KoMIUIEKTOB 11 OI'D. bubnuoreka
IIOK https://m.edsoo.ru/7f41a4a6

Yenoek U nmpupoaa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

9 KVIACC

Ne
/o

HaumenoBanue pa3nenoB u Tem
IIPOrpamMMBbl

KomnuectBo
qacoB

OnexTpoHHbIE (IIPPOBHIE)
00pa3oBaTesbHBIE PECYPCH
Hcnonp3oBanue 000pya0BaHUS LIEHTPa
€CTECTBEHHOHAYYHOH U
TEXHOJIOTUIECKOH HaIpaBICHHOCTEH
«Touka pocray

BBenenue

|

Kunemaruka

Hudposas nadboparopusi. O60pynoBaHue
JUTs1 Ta0OpaTOPHBIX paboT U
YUYEHUYECKUX OMBITOB (Ha Oa3e
koMIuIekToB i1t OI'D. bubnuoreka
IMOK https://m.edsoo.ru/7f41a4a6

Jnaamuka

O6opynoBanue Jist 17a00paTOPHBIX
paboT M y4eHHYECKUX ONBITOB (Ha 6a3e
koMIuIekToB i1t OI'D. bubnuoreka
IMOK https://m.edsoo.ru/7f41a4a6

Hmnynbe. 3aKOH COXpaHEHHUS
UMITyJIbCa

O6opynoBanue Jist 17a00paTOPHBIX
paboT M y4eHHYECKUX ONBITOB (Ha Oa3ze
koMiIIekToB i1t OI'D. bubnuoreka
ITOK https://m.edsoo.ru/7f41a4a6

Cratuka

Ob6opynoBanue A 1a60paTOPHBIX
paboT M YUEeHUUYECKUX ONBITOB (Ha Oa3e
koMIuIekToB i1t OI'D. bubnuoreka
ITOK https://m.edsoo.ru/7f41a4a6

MexaHndeckue KoyeOaHus U BOJHBI

Ob6opynoBanue A 1a00paTOPHBIX
paboT M YUEeHUUYECKUX ONBITOB (Ha Oa3e
komiuiekToB mist OI'D budmmoreka [JOK
https://m.edsoo.ru/7f41a4a6.

SJICKTpOMaFHI/ITHBIC KOJICOaHHS U
BOJIHBI

Hudposas nadboparopus. O6opynoBaHue
JUTs1 JTaOOpaTOPHBIX PaboT 1
YUYEHUYECKUX OMBITOB (Ha Oa3ze
koMmIuiekToB i OI'D. bubinunoreka
IHOK https://m.edsoo.ru/7f41a4a6
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8. | Onruka 4 O6opynoBanue ajis 1a60paTOPHBIX
paboT 1 y4eHHYEeCKUX OMBITOB (Ha 6aze
KoMIUIEKTOB 11 OI'D. bubnunoreka
IIOK https://m.edsoo.ru/7f41a4a6
9. | ®usuka aToMa ¥ aTOMHOTO si/Ipa 4 O6opynoBanue it 1a00PaTOPHBIX
paboT 1 y4eHHYEeCKHUX ONBITOB (Ha 6aze
KoMIUIEKTOB 11 OI'D. bubnunoreka
IIOK https://m.edsoo.ru/7f41a4a6
OBUIEE KOJIMYECTBO YACOB 34
I10 TIPOT'PAMME
HOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC
Ne Tema ypoka KoanuectBo yacos Hcnoab3oBanue 000py10BaHusA
n/n HEeHTPA eCTeCTBEHHOHAYYHOH U
TEXHOJIOTHYeCKOit
Bcero | IlpakTuyec | manpasiennocreii
KHe «Touxa pocta»
padoThI
1 BBoanoe 3ansarue. Llenu n3agaun 1 O3HakoMJICHHE ¢ TTUPPOBOIt
Kypca.Texnnka 06€30MmacHOCTH. naboparopueii "Touka pocra”
(memoHcTpaIus TeXHOJIOTUH
HU3MEPCHHS)
2 Cucrema euHUIL, TOHATHE O MPSAMBIX | 1 Komnsrorepaoe o6opynoBanue
Y KOCBEHHBIX N3MEPEHUSIX bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
3 DuU3NUECKUI IKCIIEPUMEHT. 1 O6opynoBanue s
Bunp! pusnueckoro skCepruMeHTa. JIEMOHCTpaLHi
[Torpemnocts u3mepenus. Bunsr bubnnorexa [JOK
MorpentHocTel n3mepenus. Pacuér https://m.edsoo.ru/7f41a4a6
NOTPEIIHOCTH H3MEPECHHUSI.
4 JlaGoparopHas pabora 1 O6opynoBanue s
«M3mepenne oobemMa TBEpOTro Teay. nabopaTopHbIX paboT U
[NpaBuna opopmireHHs YUEHHUYECKUX OIBITOB
1a00paTOpHOIA PabOTHI. bubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6
5 PaBHOMEpHOE 1 HEpaBHOMEpPHOE 1 Ob6opynoBanue aist
JIBIOKEHUA. nabopaToOpHBIX paboT U
YYEHHUYECKHUX OMbITOB (Ha 0aze
KoMIUIeKTOB Juisg OI'D)
6 I'padpuueckoe npencrasienue 1 bubnmnoreka [JOK
JIBUKEHUS. https://m.edsoo.ru/7f41a4a6
7 Pemenne rpapuueckux 3amay, pacuer | 1 bubnnorexa [JOK
IYTH U CPEHEN CKOPOCTH https://m.edsoo.ru/7f41a4a6
HEPABHOMEPHOTO JIBHIKCHHSL.
8 [TonsiTHE MHEPIIMH U HHEPTHOCTH. 1 bubnnorexa [JOK
IlenTpobexHas cua.. https://m.edsoo.ru/7f41a4a6
9 Cuia ynpyrocTtu, cuia TpeHus 1 OO6opynoBanue st
1ab0paToOpHBIX paboT U
YYEHHYECKHUX OMBITOB (Ha 0aze
KOMILJICKTOB
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st OI'D). bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

10 JlaGopaTtopHas pabora OO6opynoBanue s
«ccnemoBanue 3aBUCUMOCTH CUITBI J1abopaTOpPHBIX padoT 1
YOPYTOCTH, BOZHUKAIOILIEH B U YYEHUYECKHUX OIMBITOB (Ha 0aze
NpYXHHE, OT CTETICHH JepOpMaIliH KOMIUIEKTOB
HPY>KAHBD). s OI'D). bubmmoreka [IOK

https://m.edsoo.ru/7f41a4a6

11 JlaGopatopHas paboTa O6opynoBanue Is
«Onpenenenne kodddunmenTa TpeHust 1ab0opaTOPHBIX PadoOT U
Ha TPUOOMETpE». YYEHUYECKHUX OIBITOB (Ha 0ase

KoMIuteKkToB i1t OI'9).
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

12 | JJabopaTopHas pabota ObopynoBanue st
«MccnenoBanue 3aBUCUMOCTH CUITBI 1abopaToOpHBIX paboT U
TpeHI/IH OT CUJIBI HopMajH,Hor() YUCHHUYCCKUX OIILITOB (Ha 62136
JaBICHUS. KOMILJIIEKTOB

s OI'D). bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

13 [InotHocTe. 3agaya uaps ['epona O6opynoBaHue 1is

71a0b0paTOPHBIX PadOT U
YYEHUYECKHUX OIBITOB (Ha 0aze
KOMILJICKTOB

st OI'D). bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

14 Pemenuve 3a/1a4 MOBBINIEHHOM bu6mmoreka [IOK
CJIOKHOCTH Ha PacyeT INIOTHOCTH https://m.edsoo.ru/7f41a4a6
BEIIECTBA.

15 Pemenue 3a1a4 MoBbIIECHHON bubmuoreka [JOK
CJIO)KHOCTH https://m.edsoo.ru/7f41a4a6

16 | daBieHue ®UAKOCTH U raza. 3aKOH Lludposas naGoparopus.
[Mackans bu6mmoreka [IOK

https://m.edsoo.ru/7f41a4a6

17 Coo01maromnmecs: Cocybl. bubnuotexa [JOK

https://m.edsoo.ru/7f41a4a6

18 JlaboparopHas paborta O6opynoBanue s
«HW3roroBnenue moaenu GOHTaHA) n1a0opaToOpHBIX paboT u

YUEHHUYECKHUX OIBITOB (Ha 6a3e
komruiekToB Jiyist OI'D

19 JlaGopaTtopHas pabora OO6opynoBanue st

«U3rorosnenue Moenu OHTaHAY nabopaTopHBIX paboT U
YYEHHUYECKHUX OMBITOB (Ha Oa3e
KomIuiekToB s OI'D

20 3axoH Ilackans. /laBnenue B Ob6opynoBanue amst
KHUJIKOCTSAX U Ta3ax. JIEMOHCTpAIi
['mmpaBiryecKkue MamuHbL. bu6mmorexa [IOK
Coo01maronmecs Cocyibl. https://m.edsoo.ru/7f41a4a6

21 BriTankuBatomnias cuia. 3aKoH O6opynoBanue 1is
Apxumena. JIEMOHCTpAIui

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

22 JlaGopaTtopHas pabora OOGopynoBanue st

«BrIsscHeHUe YCJIOBHS IJIAaBAHUA TCII).

71a00paTOPHBIX PadoOT U
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YYEHUYECKHUX OTBITOB (Ha 0ase
KomruiekToB Jiyist OI'D
23 bnok 3amay Ha 3akoH [lackans, 3akon | 1 O6opynoBanue s
Apxumena. nemoncTpanuii bubnmoreka
HOK
https://m.edsoo.ru/7f41a4a6
24 biok 3aga4d Ha 3akoH Ilackains, 1 bu6mmoreka [JOK
3aKOH ApxuMme[a. https://m.edsoo.ru/7f41a4a6
25 bnok. Peryar. 1 O06opymoBaHue I JEMOHCTPAIH
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
26 PaBHOBecue TBepAbIX Tein. MOMEHT 1 bubnnoreka [JOK
cuibl. [IpaBuio MOMEHTOB. https://m.edsoo.ru/7f41a4a6
27 HenTtp Tsxectu. MccnenoBanue 1 O6opynoBanue U1 AEMOHCTPALUNA
Pa3IMYHBIX MEXaHUYECKHX CHCTEM bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
28 KomOuHHMpOBaHHbIC 3a/1a4H, 1 bu6mmoreka [JOK
UCIOJIb3Ysl YCIOBUSI PABHOBECHSI. https://m.edsoo.ru/7f41a4a6
29 KomOuHnnpoBanHsble 3a1a4H, 1 bubnuorexa [JOK
HCIIOJIB3YSl YCJIOBHSI PABHOBECHSI https://m.edsoo.ru/7f41a4a6
30 JlaboparopHas paborta 1 1 O6opynoBanue s
«M3rotoBnenune padboTaromiei 1ab0opaToOpHBIX paboT U
cucteMsbl 6J10k0BY». OdopmieHue YUEHHUYECKHUX OIBITOB (Ha 6a3e
paboTHI. KoMIUIEKTOB w1 OI'D
31 Pabora nax npoekrom «biokuy. 1 1 O6opynoBaHue Is
JlaboparopHas pabora 71a0b0paTOPHBIX PadOT U
«HW3roroBnenue padoraromei YUEHHUYECKHUX OIBITOB (Ha 6a3e
CUCTEMBI OJIOKOBY. KoMIUIeKTOB Ju1st OI'D
32 JlaboparopHas paborta 1 1 O6opynoBanue s
«HW3rorosnenue padoraromeit 1a0opaToOpHBIX paboT u
CUCTEMBI OJIOKOBY. YUEHHUYECKUX OIBITOB
33 OdopmiieHre padoThl. 1 KommnbrorepHoe o6opyioBanue
34 3ammra MpoeKToB. 1
8 KITACC
Ne | Tema ypoka KoanuectBo yacoB | Ucnosib30Banue 000py10BaHUs LIEHTPa
n/ €CTeCTBEHHOHAYYHOI U
n Beero | IIpakTi | yexyonornueckoii nanpasiennocreii
1ECKHE | (Toyka pocra»
padoTbl
1 BronHoe 3anarue. Llenu u 3a1aun 1 bu6mmorexa [IOK
Kypca. Texauka 6€301MacHOCTH. https://m.edsoo.ru/7f41a4a6
2 PaznooOpa3ue TerIoBhIX SBICHHM. 1 bubmuorexa [JOK
TenaoBoe pacIMpeHue Tel. https://m.edsoo.ru/7f41a4a6
3 JlaboparopHas paborta 1 1 JlaBGopatopHblil TEpMOMETP, AATYUK
«/I3MeHeHus AJTUHBI Teja Ipu temneparypsl. O0opyroBaHue JUIst
HArpeBaHUM U OXJIAXKICHUI. 71a00paTOPHBIX pabOT U YICHUIECKHUX
onbIToB (Ha 6aze komruiekToB st OI'D)
4 Termmonepenaua Habmronenne 1 O6opynoBaHue s AEMOHCTPAIUH .
TEIUIOTIPOBOIHOCTH BOBI M BO3AyXa. bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
5 JlaGopaTopHas pabora 1 1 Iudposas nabopatopus, laTanx
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«3mepenne yaenbsHON TEMI0EMKOCTH
Pa3IMYHBIX BEIIECTBY.

TeMIIepaTypsl, 000pyAOBaHHE IS
71a00paTOPHBIX PadOT U YICHHUECKUX
onbITOB (Ha 0aze koMruiekToB st OI'D)

6 [InaBneHue U oTBEpEBaHUE. [udposas naboparopus, JaTunk
JlaboparopHas pabora «OTiaMBKa TeMIepaTypsl, 000pyA0BaHUE TS
napauHOBOTO COJITATHKA 71a060paTOPHBIX PadOT U YUCHHUUYECKUX

onbIToB (Ha 0aze komruiekToB st OI'D)

7 JlaboparopHas padora [Mudposas naboparopus, JaTank

«Habmonenne 3a niaBieHUEM JIbIa» TeMIIepaTypsl, 000pyAOBaHHE IS
71a00PaTOPHBIX PA0OT U YICHHUECKUX
onbITOB (Ha 0aze koMruiekToB st OI'D)

8 Pemienue onuMuaaHbIX 3a1a4 bubmuoreka [JOK
Ha YpaBHEHHE TEIUIOBOrO OajiaHca https://m.edsoo.ru/7f41a4a6

9 Pemenue onuMuaaHbIX 3a1a4 bubmuoreka [JOK
Ha pacy€T TEIUIOBBIX MPOIIECCOB https://m.edsoo.ru/7f41a4a6

10 | JIabGopatopust kpuctamiorpadum. bubnnoreka [JOK

https://m.edsoo.ru/7f41a4a6

11 | Ucnapenue u KOHIEHCAIMS. bubnnoreka [JOK

https://m.edsoo.ru/7f41a4a6

12 | CocraB atmocdepsl, HaOMIOACHNE bubnuorexa [JOK
nepexo/ia HeHAChIIIEHHBIX [1apOB B https://m.edsoo.ru/7f41a4a6
HACBIIICHHBIE.

13 | BnaxxHOCTh BO3/yXa Ha pa3HbIX ObopynoBanue 1151 JEMOHCTpaIUi
KOHTHHEHTaX bubmuoreka [JOK

https://m.edsoo.ru/7f41a4a6

14 | Mukpomup. Moaenu atoma, bubnuorexa [JOK
cyliecTBoBasle 1o Havasia XIX https://m.edsoo.ru/7f41a4a6

15 | Mcropus OTKpBITUS U JeHCTBUS bubnnorexa [JOK
raJlbBaHMYECKOTO HJIEMEHTA https://m.edsoo.ru/7f41a4a6

17 | Onbitel Bonbra. DnexTpudeckuii TOK B bubnunoreka [JOK
JIEKTPOJIUTAX. https://m.edsoo.ru/7f41a4a6

18 | PemieHue oJIMMITHAIHBIX 3374 Ha bubmuoreka [JOK
3aKOHBI MIOCTOSTHHOTO TOKA https://m.edsoo.ru/7f41a4a6

19 | HaGmoienue 3aBUCMMOCTH [Tudposas nabopatopus. JaTuuk
COIIPOTHBIICHHS IPOBOTHUKA OT Hanpspkenusi, O0opynoBaHue s
TEMIIEPATYPBI. 71a00paTOPHBIX pabOT U YIEHHYECKUX

onbITOB (Ha 6a3e kKoMruiekToB g OI'D

20 | JlaGoparopnas pabota [Mudposas nadoparopus. JlaTauk
«OnpeneneHre CTOMMOCTH HanpspkeHus, O0opynoBaHue a7
U3PACXO0J0BAaHHOH JIEKTPOIHEPTUN 71a00paTOPHBIX pabOT U YICHUYECKHUX
MO0 MOIIIHOCTH MOTPEOUTENS U O onbITOB (Ha 0aze koMIuiekToB g OI'D
CUETIHKY»

21 | PemeHue oJIMMITMAIHBIX 33124 Ha but6mmorexa [IOK
TEIUIOBOE JICHCTBUE TOKA https://m.edso0.ru/7f41a4a6

22 | DNeKTpOMarHUTHBIC SIBJICHUSI. O6opynoBaHue 1Jis JeMOHCTpauui (Ha
DNIEKTPOU3MEPHUTENIbHBIE TPUOOPHI. 6a3e komriekToB st OI'D

23 | MaraurtHas aHoMaausi. MarHUTHBIC bubmuoreka [JOK
Oypu https://m.edsoo.ru/7f41a4a6

24 | Pa3HOBHIHOCTH but6mmorexa [IOK
SJIEKTPOIBUTATEIIEH. https://m.edsoo.ru/7f41a4a6

25 | McTOYHMKY CBETA: TEIJIOBEIC, bu6mmorexa [IOK
JIOMUHECIICHTHBIE https://m.edsoo.ru/7f41a4a6

26 | DkcniepuMEHT HaOJI0ICHHE. bubmuoreka [JOK

MHorokpatHoe U300pakeHHe
npeIMeTa B HECKOJIBKUX MIOCKHUX

https://m.edsoo.ru/7f41a4a6
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3epKaiax
27 | VI3roToBHUTH IEPUCKOIT U CETO 1 OO6opynoBanHue s AEMOHCTpAIUi
MTOMOIIBIO IPOBECTH HAOIIOACHUS
28 | IlpakTuyeckoe UCTIOIb30BaHHE 1 O6opynoBanue 1Jis J€MOHCTpaLUi
BOTHYTBIX 3epKaJ bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
29 | 3purenpHBIC WLTIO3HUH, TIOpOXKaaeMbie | 1 O06opynoBaHHe JJIsT AEMOHCTPAIUH .
MpeIOMJICHUEM CBeTa. MUpaKH. bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
30 | Pa3BuTHE BOJOKOHHOM ONTHKH 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
31 | Hcnonp3oBaHue 3aKOHOB CBETA B 1 bubmuotexka [JOK
TEXHHKE https://m.edsoo.ru/7f41a4a6
32 | ABTOMaTHKa B HallleH )KU3HH . 1 Kommsroreproe o0opymoBaHue
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
33 | Paguo u TeneBuaeHne 1 bub6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
34 | AnpTepHaTUBHBIC UCTOYHUKHU 1 bubnuorexa [JOK
SHEeprur. BUbI aekTpocTannit https://m.edsoo.ru/7f41a4a6
9 KIIACC
Ne | Tema ypoka KoanuectBo yacoB | Ucnosb3oBaHue 000py10BaHUs LIEHTPA
n/ €CTECTBEHHOHAYYHOU 1
I TEXHOJIOTHYEeCKOH HANIPABJIEHHOCTE
Bcero | IlpakTn
«Touxka pocta»
YyecKue
padoTbl
1 Broanoe 3anstue. Lenu u 3agaun 1 KomnbrotepHaoe
Kypca. Texnuka 0€30macHOCTH. obopynosanue. bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
2 CriocoObI onMcaHus 1 bubmuoreka [JOK
MEXaHWYECKOTO JBUKEHUS https://m.edsoo.ru/7f41a4a6
3 | IlpsmonuHeliHOEe paBHOMEPHOE 1 Ob6opynoBanue st J€MOHCTpaui
JBWKEHHE IO TIOCKOCTH? CMOTpst bu6mmorexa [IOK
13 KaKOH TOYKU Ha0JII0JaTh https://m.edsoo.ru/7f41a4a6
4 OTHOCHUTEIIBHOCTD JBUKCHHUS. 1 bu6mmoreka [IOK
CroXeHue IBUKEHUH. https://m.edsoo.ru/7f41a4ab
5 | Jlabopamopuvie pabomol. 1 1 [Mudposas nadoparopus. JlaTauk
«W3yuenue nBrkeHst CBOOOTHO nBwkeHust, O6opynoBanue ams
najiarouiero Tenay, «M3yuenue 71a00paTOPHBIX pabOT U YICHUYECKUX
JIBIDKEHHS TEJIA TI0 OKPYKHOCTH» onbITOB (Ha 0a3ze KoMIuIekToB st OI'D
6 | Kak u xyzna nosjerena BUIIHEBas 1 Ob6opynoBanue 115t 1a00paTOPHBIX paboT
koctouka? Pacuer Tpaekropun ¥ YYEHHUYECKHX OTBITOB (Ha 0aze
JIBUKEHUS TEJ U IEPCOHAKEN KoMIUIeKTOB 11 OI'D
paccka3oB P.Pacms o MroHxay3eHe
7 Hcroprueckas peKOHCTPYKLHUS 1 bubnmoreka [JOK
onbIToB ["anuies no onpenencHuIo https://m.edsoo.ru/7f41a4a6
YCKOpPEHHUS g.
8 | Ompenenenne ckopocTu 1 bubnnorexa [JOK

PaBHOMEPHOTO JABMXCHUS IIPU
HCIIONIB30BAaHNN TPEHAXKEPa
«OeroBasi JOPOKKay.

https://m.edsoo.ru/7f41a4a6
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Cwurta Bo, cuiia yOKICHHS WU CHITa
- pm3maeckast BemuanHa?

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

10

Jlabopamopnas paboma. «VI3mepenne
MacChl TeJa»

O6opynoBanue 111 1a00paTOPHBIX padOT
Y YIYCHHYECKHX OIBITOB (Ha Oa3e
KoMIuteKToB Juist OI'D

11

JBrxeHue Tena noja AecTBueM
HECKOJBKUX CHUJI

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

12

Z[BI/I)KCHI/IC CHCTEMBI CBA3aHHBIX TCJI

O6opynoBaH#e I JEMOHCTPAIAI
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

13

Jlabopamophwvie pabomoi:
«3yueHne TpeHus
CKOJIB)KCHUS

O6opynoBanue 111 1a00paTOPHBIX padOT
W YIYCHHUYECKHX OIBITOB (Ha Oa3e
KomruiekToB Jiyist OI'D

14

JlMHaMHKa paBHOMEPHOT'O JBUKCHHUS
10 OKPY>KHOCTHU

OO6opynoBanue IS AEMOHCTpaIUi
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

15

Uctopust pa3BuTHUs MIpeACTaBICHUMN O
Bcenennoit. Conneunast cuctema.

O6opynoBanue i JeMOHCTpalni
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

16

OTKpbITHS HA KOHYMKE TIepa.
IlepBble NCKYCCTBEHHBIE CITyTHUKU
3emuin.

O6opynoBanue i JeMOHCTpaLUi
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

17 | Kak BBbI IXTy Ha30BeTe... KommnbprotepHoe 000opyaoBaHue
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

18 | PeakTHBHOE NBIKEHHUE B IPUPOIC. bubmuoreka [JOK

https://m.edsoo.ru/7f41a4a6

19

Paccnenoranue JTII ¢ momonisro
3aKOHA COXPaHEHUs UMITYJIbCa

KommnbrorepHoe o6opynoBanue
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

20

Jlabopamopnas paboma.
«OmnpeieneHre IEHTPOB MacC
pa3IMYHBIX Tel (TP crocoba)y»

Ob6opynoBanue 17151 1a00paTOPHBIX
paloT M yueHHYECKUX OIBITOB (Ha Oaze
KoMIuIekToB it OI'D

21

[TpuMeHeHHEe MPOCTHIX MEXaHU3MOB
B cTpoutenbcTBe: OT 3eMIISIHKH J10
HeOoCcKkpeda

Komnsroreproe o6opynoBanue
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

22 | Buabl MasSiTHUKOB U MX KOJIeOaHMi O06opynoBaHue sl IEMOHCTpAIHii
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

23 | Yto nmepeHOCHUT BOJHA? bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6

24 | KonebarenbHbIE CHCTEMBI B IPUPOJIC U bubmuorexa [JOK

TCXHHUKEC

https://m.edsoo.ru/7f41a4a6

25

OKcrniepuMeHTAIbHAS TIPOBEPKA
cBoMcTB DM BOJIH.

KommnbrorepHoe o6opynoBanue
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

26

HccnenoBanue 3J1EKTPOMarauTHOIO
n3nyuenuss CBU-neun

Kommsroreproe o6opymoBaHme
but6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

27

H3roroBiieHrue Moieau KajleijocKora.

Kommsroreproe o6opynoBaHme
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

28

DKcrepruMeHTaNbHast IPOBEpKa 3aKOHA
OTPa)KCHHUSI CBETA.

O6opymnoBaHue TS IEMOHCTPAIHI
Bbu6mmoreka [JOK

18
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https://m.edsoo.ru/7f41a4ab

29

Jlabopamopnas paboma.
«M3mepenue nokazarens
MIPEJIOMIICHHUS BOJIBI»

O6opynoBanue 11 1a00paTOPHBIX paboT

Y YYCHMUYECKUX OMBITOB (Ha O6a3ze
KoMIUIEKTOB w1 OI'D

30 | Kak ornnuarorcs mokasaTenu O06opynoBaHue I JEMOHCTPAIIAI
MIPEIOMJICHUS IIBETHOTO CTEKJIA bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
31 | [lornomeHue u UCITyCKaHHUE CBETA Kommerorepaoe o0opyoBaHue
atoMaMu. ONITUYECKUE CIIEKTPBI. bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
32 | Usmepenne KIIJI comnednoii 6atapen KommnberorepHoe o0opyioBanue
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
33 | BunsiHue paguoaKTUBHBIX U3TyYCHHMA bubmuoreka [JOK
Ha J)KUBBIE OPraHU3MbI https://m.edsoo.ru/7f41a4a6
34 | CiocoObl 3aIUTHI OT PAIMOAKTUBHBIX bubnuorexa [JOK

M3IIy4EeHHM

https://m.edsoo.ru/7f41a4a6
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