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TOUHKA POCTA

PABOYAS [IPOI'PAMMA

BHEYPOUYHOU AEeATEIbHOCTH
«$1 mo3Haw Mup: GU3HKa B IKCHEPHUMEHTAX H 3a4a4ax»
C MCIIOJIb30BaHUEM 000pY10BaHUs 00pa30oBaTEIbHOIO
LIEHTPA €CTECTBEHHO-HAYYHON U TEXHOJOTHYHOM
HaIpaBJIE€HHOCTEN
«Touxka pocTa»

VposeHs o6miero o6pasopanust (K1acc): ocnoenoe odwee obpasosanue, 7 - 9 Kiaccol
KommuecTBo uacos: 34 vaca (7 xnacc), 34 uaca (8 knacc), 34 vaca (9 knacc)

Yuurens: Komenonuxosa M.H., yuumenv ¢pusuxu

3aockosbe 2024 r.



1. IlosicHuTeIbHASA 3aNIMCKA

Pabouast mporpamMmmMa BHEYpOUYHOU JEATEIBLHOCTH MO Gu3MKe s 7 - 9 KIaCCOB COCTaBJICHA
Ha OCHOBE MPUMEPHON MPOTrpaMMBl 110 pusuke 11t 7 — 9 U COOTBETCTBYET
- @OepepanpHoMy 3akoHy «00 obpazoBanuu B Poccuiickonr ®eneparun» Ne273-O3 ot
29.12.2012 ropa;

-benepanbHoMy — 00pa3oBaTeNbHOMY — CTaHJApTy  OCHOBHOTO  oOmero  oOpa3oBaHus,
yTBEpXAEHHOMY TMpUKazoM MuHuUCTepcTBa 0Opa3zoBanHusi W Hayku PD Nel897 or 17.12.2010
roja;

-IIpukazy MunucrepctBa obpa3oBanus U Hayku PD Nel577 ot 31.12.2015 r. «O BHeceHuu
U3MEHEHUH B (QenepalibHbIii 00pa30oBaTeNbHBIN CTaHAAPT OCHOBHOIO 00IIero oOpa3oBaHMs,
YTBEP)KIAEHHBIN nprkazoM MunucrepctBa obpazoBanust u Hayku PD» Nel897 ot 17.12.2010
roJa»;

-OCHOBHOI 00pa30BaTeNILHOM MPOrpaMMe OCHOBHOTO 00IIIeT0 00pa30BaHUs;

-Yuebnomy miany OVY;

- [IpumepHO# mporpamMMe OCHOBHOTO 00111eTo 00pa3zoBanus 1o (usuke (0a30BbIi YPOBEHB).

IIporpamma paccurtana Ha 34 yaca — 1 yac B Hegento B 7 kiacce, 34 yaca — 1 yac B Heeto
B 8 xnacce, 34 yaca — 1 yac B Hejelro B 9 kiacce.

Jannas paGouasi mporpamMMa BHEYPOUYHOH IESTEIBHOCTH 1O (u3uke it 7 — 9 KiaccoB
cocraBieHa Ha ocHoBe OOIl OO0 MOV «Peneukas COILI» u ¢ y4€éToM METOIMYECKHUX
PEKOMEHJAUH 10 CO3JaHUI0 B (PYHKIIMOHUPOBAHHUIO B 00IIe00pa30BATEIbHBIX OpPraHU3AIMIX,
PaCMOJIOKEHHBIX B CEJILCKOM MECTHOCTH M MAJIbIX TOpPOJiax, IIEHTPOB 00Pa30BaHUs €CTECTBEHHO-
Hay4YHOW M TEXHOJIOTMYHOW HampaiieHHOCcTeH («Touka pocta») (YTBEp>KIEHBI pacopsiKEHUEM
MunuctepctBa mpocBemieHus Poccuiickoit ®enepauuu ot 12.01.2021 r. Ne P-6) wu
IpeaycMaTpuBaeT MPOBEACHUE 3aHATHUH C HCIOJIb30BaHHMEM oOoOpynoBaHusi meHTpa «Touka
pocTtay.

[Iporpamma Kypca npeaycMaTpuBaeT BBIIOJIHEHNE TJa00PaTOPHBIX PadOT U SKCIEPHMEHTOB €
ucnoJb3osanueM ooopynosanust «Touxku Pocrax:

Hudposas nadoparopuss RELEON yyennueckas (pusuka)

OOecnieunBaeT BHINOJIHEHUE SKCIIEPUMEHTOB 10 TEMaM Kypca (PU3UKH :

BecnpoBoaHOM MyJIbTHIATYUK C 6-10 BCTPOCHHBIMU AaTYUKAMU:

udposoii gatunk Temmepatypsl (-40+165C)

Hudposoii natunk abcomorroro aapnenus (0...700kI1a)

Hatunk marautHOro o (-100...+100 mTo)

Hatunk nanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)

Jatuuk Toka (-1...+1A)

Hatuuk akcenepometp (+2 g; +4 g; £8 g)

Otnenpabie yeTporicTBa: USB octmmtorpad (2 kanana, +/-100B)

Axkceccyapsi:Kabens USB coennuauTenbHbIi, 3apsaHoe ycTpoiictBo ¢ kabenem miniUSB, USB aganrep
Bluetooth 4.1 LowEnergy, KOHCTPYKTOp [Uisi IPOBEACHHS SKCIICPUMEHTOB.

2. Conep:xanue NpOorpaMMbl BHEYPOYHOH JesITeIbHOCTH
7 knace

Beenenne. Beognoe 3ansarue. Llenu u 3agaum xkypca. TexHuka 6e30macHOCTH.

PoJib 3xcniepuMeHTa B JKM3HH YeJI0BEKA.

Teopusa: W3yunTb OCHOBBI Teopuu morpemHocted. llorpemHocTH MOpSIMBIX U KOCBEHHBIX

U3MEpPEHUI, MAaKCUMaJlbHas IOTPEIIHOCTh KOCBEHHBIX W3MEPEHMH, Yy4YeT NOrpelHoCcTen

u3MepeHuil npu noctpoeHuun rpadukoB. IlpencraBieHue pe3ynbTaToB HU3MepeHHl B (opme

TabuI ¥ rpadUKoB.

Ilpaxmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEN MPUMEHSTH NPHU BBIITOJIHEHUU YKCIEPUMEHTATbHBIX

3aj1a4, NPaKTHYECKUX padoT. (¢ Hemoab3oBanneM obopynoBanus «Touka pocTay)

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU.

[TpuBoauTh TpUMEpPHl 0OBEKTOB M3y4deHUs (U3MKM ((PU3NUecKue SBICHUSA, PU3NUECKOE TEo,

BemecTBo, (Gu3myeckoe mone). HalOmomath W aHanu3upoBaTh (HU3UYECKUE  SBIICHUS
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(puxcupoBaTh M3MEHEHHsI CBOMCTB OOBEKTOB, CPaBHUBATH UX U 0000m1aTh). [lo3HAaKOMUTECS C
HKCTIEPUMEHTAIBHBIM METOJIOM HcclieioBanus npuponasl. COopka mprHOOpPOB M KOHCTPYKITHH.
Hcnonp3oBaHne W3MEPUTENBHBIX HPUOOPOB. BrimonHeHne mabopaTOPHBIX W MPAKTUYECKHX
pabot. JluarHocTHka M yCTpaHEHHWE HEHCIPaBHOCTEW NpHOOpoB. BricTpamBaHue rumore3 Ha
OCHOBAHUHU UMEIOIINXCS TaHHBIX.

Mexanuka.

Teopusa: PaBHOMepHOE M HEpaBHOMEpHOE JABMKeHHE. I'paduueckoe nmpencTaBIeHNE IBUKECHUS.
Pemenue rpadguueckux 3agad, pacdyer MyTH M CpEeAHEH CKOPOCTH HEPAaBHOMEPHOT'O JBHIKCHHSL.
[TonsiTne wuepuyu M uHEpTHOCTH. lleHTpoOekHas cuia. IIpuMeHeHHe NaHHBIX (U3MUECKUX
MOHATHUH B KU3HEEATEILHOCTH UesnoBeka. Cuiia ynpyroctu, Cuia TpeHusl.

Ilpakmuka: WccnenoBaHue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HHUKAKOIIEW B NPYXHUHE, OT
crerieHu aedopmaruu npyxuHsl. OnpeneneHue kodpduuueHTa TpeHus Ha TpuOomerpe. (¢
HCHoJIb30BaHueM obopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHIIBI HOPMAJIBHOTO JTaBJICHHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

Amnanu3s tabimn, rpagukos, cxem. [Touck oObsicHeHUs1 HaOMoJaeMbIM COOBITHAM. Omnpenenenne
CBOMCTB IpUOOPOB MO YepTekaM M MOJEISAM. AHalIM3 BO3HHMKAIOMIMX MPOOJIEMHBIX CUTYaI[Hil.
N300pakaTh cHUCTEMY KOOpPIMHAT, BBIOMpATh TEJIO OTCYETa M CBA3BIBATH €r0 C CHCTEMOU
KoopauHat. Mcnonb3oBaTh cucTeMy KOOpPAMHAT JUIsl M3Y4YEHUs MPSIMOJUHEWHOIO JBH)KCHUS
tena. COopka mpuOOPOB W KOHCTPYKIUH. VIcronp30BaHWE W3MEPUTENIBHBIX MPHOOPOB.
Breimonnenue 1a00paTOpHBIX M NPAKTHUECKUX pPalOT (¢ MCNOJb30BaHHEM O000PYI0BAHUS
«Touka pocra»). J/[marHocTuka W yCTpaHEHHE HEUCIPABHOCTEH MpubOOpoB. BricTpamBanme
TUIIOT€3 Ha OCHOBAaHMM HMEKUMXcs JaHHbIX. KOHCTpynpoBaHMEe U MOJAEIUPOBAHUE.
BrinonHenue 3agaHuil M0 YCOBEPIICHCTBOBAHUIO MpHOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOAMKU JKCIEPUMEHTaNbHON paboTel. Pabora B Manibix
rpynnax. AHaJIM3UPYIOT, BBIOMpPAIOT U  OOOCHOBBIBAIOT CBOE  pELIEHHE, JIEHCTBUS.
IIpencraBieHue pe3ynbTaTOB IMAPHOM, TPYNIOBOM JAEATEIBHOCTU. Y4YacTue B JAHAIOrE B
COOTBETCTBHH C [TPaBUJIaMU PEUEBOTO MOBEEHUSI.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH [lackans, TMApOCTaTHYECKOE JAaBICHHME, COOOIIAIOIINECs
COCY/ZIbl, TUAPABINYECKHE MALINHBI.

Ilpakmuxa: 3a0auu: BHITAJIKUBAIOIAs CUJIa B Pa3jIMYHBIX CHUCTEMax; MpHOOpHl B 3agayvax
(coob1marommecs: cocyibl, THAPABIMYECKIE MAIIUHBI, pbluaru, OJ0KH).

DKcrepuMeHTAJIbHbIE 3aJaHHs:

1)u3mepeHue cuitbl ApXxumea,

2) N3MEpEHNE MOMEHTA CUJIBI, IEHCTBYIOIIETO Ha PbIyar,

3)u3MmepeHre paboThl CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIbIO MOJBUKHOIO HIIH
HETOIBIKHOTO OJI0Ka(C MenmoJib3oBaHueM obopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHbIX 8U008 0eAMENbHOCIU.

Anamu3 Tabnuu, rpaduxos, cxem. Ilowck oObsicHeHust HaOmonaeMbIM coObITHSIM. COOpka
npuOoOpoB W KOHCTpyKUud. Mcnonp3oBaHuMe U3MEPUTENbHBIX MpHOOpOB. BeimonHeHue
71a00paTOPHBIX U MPAKTHUECKUX paboT. J[MarHoCTHKA U yCTpaHEeHHe HEUCIIpaBHOCTEH MpuOOpOB.
BoicTpanBaHue TruUmoTre3 Ha OCHOBAaHMM HUMeEIOUIMXcs JaHHBIX. KoHcTpyupoBaHue u
MojienupoBanue. Pabora B ManbIX rpynmax. AHaIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, neWctBus. lIpencraBieHne pe3ynbTaTOB MApHOW, TIPYNIOBOM  JIE€ATEIBHOCTH.
[TonroroBka cooOLIeHUH M JOKIQJ0B. YYacTHe B JAMAJIOre B COOTBETCTBHUHM C IpaBUIIAMHU
PEYEBOro NOBEIEHUS.

Craruka.

Teopus: binok. Peryar. PaBHOBecue TBepAbIX TeEN. YCIOBHUS paBHOBECHsS. MOMEHT CHIIBL
[IpaBuno momeHtoB. LleHTp TsKecTH. MccmenoBaHue pasiaMYHBIX MEXAHWYECKHX CHUCTEM.
KomOuHupoBaHHbIe 3a/1a4H, UCIIOJIB3YsI YCIIOBHS pAaBHOBECHS.

IIpakmuxa: VI3roToBieHue paboTaromiei CHcTeMbl OJIOKOB.

Xapakmepucmuka 0CHOBHBIX 81008 OeAMENbHOCIU.

Amnanu3 tabmmi, rpadukoB, cxem. [lonck oObsacHeHUs HaOMIOMaeMbIM COOBITUSIM. OTpeieieHne

3



CBOWCTB IPUOOPOB IO YepTekaM M MOJENsIM. AHaIU3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIUil.
HaGmrogate neiicTBue MpPOCTBIX MexaHWU3MOB. [lo3HAKOMUTBCS C (U3UYECKOW MOJIEIBIO
«abcomoTHO TBEPAOE Teno». Pemars 3ajauu Ha NpUMEHEHHUE YCIOBUs(IIpaBUIIa) PAaBHOBECHS
peruara. llpumeHsars ycnoBue (IpaBHJIO) paBHOBECHsI pblyara AJisi OOBSCHEHUS OeHCTBUS
Pa3NUYHBIX WHCTPYMEHTOB, HCIOJNb3yeMbIX B TeXHMKe W B ObiTy. COopka mnpuOopoB u
KOHCTpYKUUU. Mcronb3oBaHUEe H3MEPUTENbHBIX MPUOOPOB. BrimonHeHne nabopaTopHbIX U
MPAaKTUYECKUX padoT. J[arHoctuka M ycTpaHEeHHE HEHCIPaBHOCTEW mpuOopoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHMM MMEIOIIUXCS JaHHbIX. KoOHCTpynpoBaHMe U MOJAEIHPOBAHUE.
BrimonHeHue 3aJaHuil 10 yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB
omnbITOB. Pa3paboTka v mpoBepKa METOAMKHU IKCIEPUMEHTAIbHON PaOOTHI.

PabGora B Mmanmbix rpynmax. AHQJIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pELICHHE,
nevictBuda. llpencraBienune pe3ynbTaTOB MapHOW, TpynnoBod nesTenbHOCTU. [loarotoBka
cooOmieHnit 1 1okiazoB. OCyIIECTBIAIOT CAaMOOIICHKY, B3aMOOLIEHKY JESTEIbHOCTH. Y4acTue
B JIMAJIOTE B COOTBETCTBUU C MPAaBUJIAMH PEUYEBOT0 MOBEICHUS.

8 ki1ace

TemioBble ABJICHUSA.

TernnoBoe pacmmpenue Ten. [Iponeccsl miaBieHus 1 OTBEPAEBAHUS, UCITAPEHUS U

KOHJIeHcanuu. Teronepenayda. BiiakHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TassHUs JibJia B BOJIE.

2. CKOpOCTh UCTIAPEHHUSI PA3IMYHBIX KUAKOCTEH.

3. TeruoBble ABUTATEIHN OYyTyIIETO.
Jlabopamopnule pabomel (¢ McNoJIb30BaHHEM 000pynoBanus «Touka pocray)

1. I3MeHeHus IIMHBI Tella NPy HarpeBaHUU U OXJIAXKICHUH.

2. OtnuBka napauHOBOTO COJATHKA.

3. HaOmroienue 3a miiaBiIeHUEM JIbIa

4. OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUSI KUIKOCTH?

5. HabmroneHue TemnonpoBOJHOCTH BOJIBI U BO3/IyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OEMENbHOCTIU:

CaMocTosTenbHO (QOPMYIHPYIOT TMO3HABATENBHYIO 337ady. YMEHT C MOMOIIbIO BOIMPOCOB
noObIBaTh  HejocTarollyto uHpopmanuio. Mcnonb30BaHHE HM3MEPUTENIBHBIX  MPUOOPOB.
Breimonnenue n1abopaTopHbIX M TpakTHUeCcKUx paboT. JluarHocTuka ©  yCTpaHEHHE
HEUCNpaBHOCTEH NpuOOpPOB. BricTpanBaHWe THUNOTE3 HA OCHOBAHMHM HWMEIOIIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoJenpoBaHue.

BrinonHenue 3agaHuii M0 yCOBEPIIEHCTBOBaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHUAHTOB
ombITOB. Pa3paboTka M mpoBepKa METOAMKH JKCIEpUMEHTAIbHON paboThel. PaboTa B Mambix
rpynnax. AHaIM3UpPYIOT, BbIOMpalOT U  OOOCHOBBIBAIOT CBOE  peIlleHUE, JCUCTBHUS.
[IpeacraBinenue pe3ynbTaTOB MAapHOM, TPYNNOBOM JEATEIBHOCTH. YdYacTHe B JAHAJIOre B
COOTBETCTBHUH C MPABWIAMH PEUEBOTO TTOBEIACHUSI.

JIeKTpUYecKHe SIBJICHHSA.

Mukpomup. Mogenu atoma, cymecrtsoBasime 10 Hadana XIX. Mctopust OTKpBITUS U JEHCTBUSA
raJlbBaHUYECKOTO dJeMeHTa. Mcropus co3manus snekrpodopHoi MamuHbl. OmnbeiT BonbTa.
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnobp3oBannem odbopynoBanus «Touka pocray)

1. Mopeau aTOMOB.

2. 'anpbBaHUYECKHE DJIEMEHTBHI.

3. Pabora snexrpodopHOil MalTHHBL

4. OnbiTel Bonbra u ["ansBanm.

Jlabopamopuvie pabomvi:

1. Coznanue rapBaHNYECKUX AIEMEHTOB U3 NOAPYUYHBIX CPENICTB.

2. DNEKTPUIECKUN TOK B )KHJIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JESATECIILHOCTH:



VYHpaBisioT cBOEH IMO3HABATENbHOM M y4eOHOH NEeATETbHOCTHIO TOCPEACTBOM ITOCTaHOBKHU
Lenel, IUTAHUPOBAHMs, KOHTPOJIS, KOPPEKIMH CBOMX JCHCTBUM M OLIGHKH YCIICIIHOCTH
ycBoeHus. CpaBHHBAIOT cHoco0 M pe3ynbTaT CBOMX JEHCTBUH C 00pasloM - JIMCTOM
conpoBokaeHusA. OOHapyXHUBarOT OTKJIOHEHUS. OOIyMbIBalOT HPUYMHBI  OTKJIOHEHUH.
OcCyHIecTBIAIOT CAMOKOHTPOJIb U B3aMMOKOHTPOJIb. MCIOIb30BaHNE N3MEPUTEIBHBIX TPUOOPOB.
BbimonHenue 51a0OpaTopHBIX M NPAKTUYECKUX paboT. JlmarHoctuka W ycTpaHEHHe
HeucnpaBHOCTE npuOOpoB. BeicTpamBaHue IUNOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIAHHBIX.
KoHcTpynpoBanue u MOAEINPOBAHNUE.

JIEKTPOMAarHUTHBIE SIBJICHHSI.

MarnuTtHoe monie B BemlecTBe. MarHuTHas aHoManus. MarHuTHble Oypu. PasHoBHIHOCTH
AJIEKTPOM3MEPUTENBHBIX PUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3o0BanueM odopynoBanns «Touka pocray):

1. HarnsaHOCTh OBEIEHUS BEIIECTB B MATHUTHOM I10JIE.

2. Ilpe3eHTanuy 0 MAarHUTHOM 110Ji€ 3€MJIM U O MarHUTHBIX OypsiX.

3. JleMoHcTpaLus pa3HOBUHOCTEH 3JIEKTPOU3MEPUTENBHBIX IPUOOPOB.

4. HarnsiHOCTh pa3HOBUIHOCTEH JIEKTPOIBUTATENCH.
Jlabopamopnvie pabomei: 1. ViccnenoBanne pa3indHbIX HJIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX 8U008 0eAMENbHOCHIU.

VYrpaBnsitoT CBOEH MO3HABATEIBLHONW W y4eOHOW JesATEIbHOCTHIO IMOCPEICTBOM ITOCTAaHOBKH
Lenel, IUIAaHUPOBAHMsI, KOHTPOJIS,, KOPPEKUMH CBOMX JEHCTBHUM M OLEHKH YCIEHIHOCTH
ycBoeHus. CpaBHHBAIOT CIOCO0 M PE3yJlbTaT CBOMX JEHCTBHIA C 00pa3loM - JHCTOM
conpoBokaeHusA. OOHapyXHBarOT OTKJIOHEHUS. OOIyMbIBalOT NPUYMHBI  OTKJIOHEHUH.
OcCy1ecTBISI0T CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnrTuyeckue sABJICHUA.

Hcrounnku cBeTa: TEIIOBBIEC, JIIOMUHECUEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHHE Kamepbl -
o0CKypa W HCCleIOBaHHE HU300pa)XKeHUsi C TOMOIIBI0 Mojenr. MHOroKkpaTHOe H300pakeHue
MpeAMeTa B HECKOJIBKUX TJIOCKUX 3epKajiaXx. MI3roTOBUTH MEPUCKOI U C €r0 MOMOIIbIO TPOBECTH
HaOmonenus. [lpakTuueckoe WCMONMB30BAHME BOTHYTBHIX 3€pKall. 3pUTENbHBIE WIUIIO3UU,
MOpOXKIaeMble TIpesIoMIeHUEM cBeTa. Mupaxku. Pazputrie BOIOKOHHOU onTukH. Mcronb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu (¢ ncrnoab30BanneM odopynoanus «Touka pocra)

1. Pa3nuyHble HICTOYHUKH CBETA.

2. 3o0pakeHue mpeaMeTa B HeCKOIBKUX IIOCKHUX 3epKajiax.

3. N3o0pakeHne B BOTHYTHIX 3epKaax.

4. Vcnonb30oBaHuE BOJIOKOHHOM ONTHKH.

5. YcrpoiicTBo hoToanmapatoB, KHHOMPOESKTOPOB, KAJEHIOCKOIIOB.

Jlabopamopuvie pabomui:

1. UzrotoBieHue kamepsl - 00CKypa U UccieloBaHNe U300paskeHHUs C TOMOIIBIO0 MOEIH.

2. [IpakTdeckoe MpUMEHEHHUE MITOCKUX 3epKall.

3. [IpakTHveckoe MCIOTh30BaHNE BOTHYTHIX 3€PKAJL.

4. M3roToBlieHHE MEPUCKOTA U HAOTIOACHUS C TIOMOIIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHBIX U008 0esMeNbHOCHU

VYrpaBnsitoT CBOEW TMO3HABATEIBLHONM W y4eOHOH ACSATENHHOCTHIO IMOCPEICTBOM ITOCTAHOBKH
Lene, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOMX JEHCTBUA H OIEHKH YCHEIIHOCTH
yCBOEHUA. BhIENAOT u GOpMyTUPYIOT MO3HABATEIBHYIO 11€7b. BBIIENAIOT KOJWYECTBEHHBIE
XapaKTePUCTHKU OOBEKTOB, 3a/laHHble CclIoBaMHU. [IpHHUMAOT TMO3HABaTENbHYIO I€Jb U
COXpaHSIOT €€ TpPH BBHINOJHEHWH YYeOHBIX AeicTBUUA. OCO3HAIOT cBOW JeicTBus. Mwmeror
HABBIKM KOHCTPYKTUBHOTO OOIIIEHHUS B MAJIBIX PyIIIaXx.

Yenosek u npupoaa

ABTOMaTHKa B Hamen ku3HH. [IpuMephl UCnoap30BaHUsI aBTOMATHYECKUX YCTPOMCTB B HAyKe,
Ha mpou3BojacTBe W B Obity. CpencrtBa cBs3u. Pagno u TeneBuaeHue. AJbTEPHATUBHBIC
UCTOYHUKHU 3Hepruu. Bunel anekrpocraniuii. Heo0xoaumMocTh 3KOHOMUHM IPUPOIHBIX PECYPCOB
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U HCIIOJIb30BAHUS, HOBBIX JKOJOTHYHBIX M Oe30macHBIX TexHonormii. Hayka m OGe3omacHOCTh
JIIOZEH.

Jemoncmpayuu: 1. poromaTtepuansl U ClIaiijbl O TEME.

Jlabopamopuwsie pabomei.: 1.VI3ydeHue NeUCTBUIN CPENICTB CBSA3H, PAJHO U TEJICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OEAMENbHOCTU.

CamocrosiTenbHO  (OPMYTUPYIOT —TO3HABATEIbHYIO 3aady. YMEWT (WM pa3BUBAIOT)
CIOCOOHOCTH C IMOMOIIBIO0 BOIIPOCOB JT0OBIBATh HEIOCTAIOIIYIO HH(OPMAIHIO.

9 kiace

Kunemaruka
CrniocoObl onucanust MexaHuueckoro aBumxeHus. Cuctema orcuera. [IpsmonnHeliHoe IBUXKEHUE.
[IpssMonMHENHOE PABHOMEPHOE IBHKEHHE IO IUIOCKOCTH. IlepemenieHue M CKOPOCTh IIpU
PaBHOMEPHOM MPSAMOJIMHEHHOM [BIKEHMM II0 IUIOCKOCTH. (OTHOCHTENBHOCTH JBHMIKEHUS.
Cnoxenune paBwkeHuid. [IpuHIMI HE3aBUCUMOCTU JBMXKEHHH. KpuBonuHElHOE ABUKEHUE.
JIBrkeHue Tena, OpOILIEHHOro IOJ YIJIOM K TOpU30HTY. PaBHOMepHOe [BM)KEHHE I10
OKpPY>KHOCTH. YTII0Basi ckopocTs. [lepuon u yacrora Bpamenus. CKopocTb
U YCKOPEHME ITPY PAaBHOMEPHOM JBH)KEHHUHU 11O OKPY>KHOCTH.
Jlabopamopnule pabomei (¢ Hcnob30BaHuEeM 00opynoBanus «Touka pocray):

1. W3zyuenue nBuxkeHHUs CBOOOJHO Ma/AIOLIETO Tea.

2. V3ydenue OBMKEHUS 110 OKPY>KHOCTH.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO [BHKEHHUS IPU MCIIOJIb30BAaHUM TpPEHAXKEpa

«OeroBast TOPOXKKa».
2. HUcropuueckass pEKOHCTPYKIHMS ONBITOB lammies 10 ONpeleNeHUI0  YCKOPEHUS
CBOOOJTHOT'O MaJICHHs Tell.

3. IpuHuuns! paboThl NPUOOPOB ISt UBMEPEHUSI CKOPOCTEN M YCKOPEHUH.

4. TlpumeHeHue cBOOOIHOIO MaCHUS U1 U3MEPEHHS PEaKLIUU YeJIOBEKa.

5. Pacuer TpaekTopuu ABMKEHUS NepcoHaxkel paccka3os P.Pacmo.
Xapakmepucmuka OCHOBHbIX 6U008 OesimenbHOCmU: YTEHHE U OOCYKIEHHME TeKcTa cTaTel
WHTEPHET-CAlTOB, OOCYX/JEHHE [OKJIaJ0B M NPE3EHTALUH, COCTaBIEHHWE M pEIeHUE 3ajad,
o0cyxieHue croco0oB pemeHus (moaroroska k OI'D no pusuke).

JlnHaMuKa
WNuepumansueie cuctemsl orcueta. Cuna. 3akoHsl HbloToHa. J[BrkeHUWe Terna moj JIeHCTBUEM
HECKOJIbKUX CHJI. JIBM)KE€HWE CHCTEMBbI CBSI3aHHBIX Tej. JI[MHaMuWKa paBHOMEPHOTO JIBHXKCHHS
MaTepUaIbHOM TOUKH MO OKPY>KHOCTHU. Kiaccel cuil. 3aKOH BCEMHPHOTO TATOTEHUA. J[BIKeHUe
mwiaHetT. MckyccrBennble ciyTHUKU. ConHeuHas cuctema. McTopust pa3BUTHS MpeaCcTaBICHUN O
Bcenennoii. Ctpoenue u 3Bononus BeeneHHoi.
Jlabopamopuvie pabomei(c ucnoab3oBanueMm odopyaosanus «Touka pocray):
1. WM3mepeHue mMacchl Teja ¢ UCTIOIb30BAHUEM BEKTOPHOTO PA3TIOKEHUS CUJIBL.
2. V3yueHue KMHEMATUKH W JWHAMUKH DPABHOYCKOPEHHOTO IBWXKEHHs (Ha TpHUMepe
MaluHbl ATBy/1a).
3. V3yueHue TpeHUS CKOJIBKEHUSI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. Ucropuueckass peKOHCTpyKIUs oOmNbITOB KyigoHa u AMOHTOHa MO  ONpeIeTeHHIO
BEJTMYHUHBI CHITBI TPCHHS CKOJTBKCHHS.
2. TlepBble UCKYCCTBEHHBIC CITYTHUKH 3€MJIH.
3. Kak ornuuaroTcss MexaHHUYeCKHe MPOIECChl Ha 3emiie 0T MEXaHMYECKUX IMPOIIECCOB B
Kocmoce?
4. Tena Comuneuynoit cuctembl. OTKPBITHS Ha KOHYHKE TIepa.
Xapaxmepucmuka OCHOBHbIX U008 OesmenbHOCMU. YTEHUE U OOCYKJIEHHUE TEKCTa cTaTel
MHTEPHET-CAlTOB, OOCYXJEHHE [OKIaJ0B M NpPE3eHTAlUH, COCTABICHHWE M pEIIeHUE 3anad,
oOcyxaeHue crnoco0oB pemienus (moaroroska k OI'D no dpusuke).



HNMmnynbe. 3aK0H cOXpaHEeHUS UMITYJIbCa
Nmnynec. M3mMeHeHWe uMIyiabca MarepuaibHON Touku. CucreMa Ten. 3aKOH COXpaHEHHUs
HUMITYJIbCA.
IIpumepnvie memul NPOEKMHBIX U UCCIEO08AMENCKUX PAOOM.:
1. PeakTuBHOE ABMXEHUE B IPUPOJIE.
2. PaccnenoBanue JITII ¢ momoIipio 3aK0HA COXPaHEHUS UMITYIIbCA.

Xapaxmepucmuxa oCHOBHBIX 81008 OesimeNbHOCHU. YTEHUE U 00CyXKIeHHEe TeKcTa cTaTei
MHTEPHET-CaTOB, 00CYKICHUE JOKJIAI0B U IIPE3CHTALINI, COCTaBICHUE U PEIICHHE 3a/1a4, 00CYKIeHUE
croco6oB pemenus (moaroroska Kk OI'D no ¢pusuke).

Craruka
PaBHOBecue Tena. MoOMEHT Cuiibl. Y CIIOBUSI paBHOBECHS TBEPIOTO Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopnule pabomui(c ncnoJib30BaHueM ooopynoBanusi «Touka pocray):
OnpeneneHne EHTPOB MacC Pa3IUIHBIX TEN (TPH CIOCc00a).
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:

1. TlpumeHEHHE MTPOCTHIX MEXaHU3MOB B CTPOHUTEILCTBE: OT 3EMJISTHKH 10 HEOOCKpeOa.

2. WccnenoBaHue KOHCTPYKIIMH BEJIOCHIIEA.
Xapaxmepucmuka OCHOBHBIX U008 OesmenbHOCMuU. YTEHUE W OOCYKIIEHHUE TEKCTa CTaTeu
WHTEPHET-CAlTOB, OOCYX/JEHHUE [OKIAJ0B M MPE3CHTALUH, COCTABICHHWE M pEIeHUE 3ajad,
o0cyxkaeHue croco0oB pemienus (moaroroska k OI'D no ¢usuke).

Mexanuyeckue KoJie0aHUs U BOJHBI
Mexannueckue kosebanus. IlpeoOpasoBaHue SHEPruM TPU MEXAHHMUECKUX KOJeOaHMSIX.
MaremaTnueckuii M MNpyXUHHBIH MasTHUKM. CBOOOAHBIE, 3aTyXarollUe M BbIHYXICHHbIC
koseOaHus. Pezonanc. Mexannueckue BoJHbL. JlJInHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuwie pabomei(c ucnoab3oBaHueM odopyaosanus «Touka pocray):
N3yuenune xoneOaHmii HUTSTHOTO MasTHUKA.
IIpumepnvie memol nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTBHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka O0CHOBHbIX U008 OesmenbHOoCmuU. YTEHUE U OOCYKJIEHUE TEKCTa cTaTel
MHTEpPHET-CalTOB, OOCYXJEeHUE MOKJIAaJ0B M NpPE3eHTAalMid, COCTAaBICHHWE W pelleHHe 3a7ad,
obcyxeHne crnocoboB pemieHus (moaroroska k OI'D o ¢pusuke).

JJIEKTPOMATrHUTHBIEC KOJICOAaHUS U BOJIHBI

[lepemenHsblit anexkTpuueckuii Tok. KonedbarenbHblil KOHTYp. BoiHy)KIeHHBIE U cCBOOOIHBIE DM
Kose0aHus. OM BOJIHBI U UX CBOMCTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:

IIpyHIMIIBI pagUOCBSI3U U TEIEBUACHUS.

Binstane OM u3nydeHnid Ha )KUBBIE OPTaHU3MBI.

N3roroBneHne yCTaHOBKH JUIsl IEMOHCTpALMK ONbITOB 1o OMU.

OnexTpoMarauTHoe n3nyuenue CBU-neun.

Hcropudeckas peKOHCTPYKLUS ONBITOB AMIepa.

Xapakmepucmuka OCHOBHLIX 6U008 OesAmelbHOCMU: YTEHHE U OOCYKIEHHME TeKCTa cTaTel
MHTEPHET-CAlTOB, OOCYX/JE€HHE JOKIAJ0B M MpPE3CHTAlMid, COCTaBICHHWE M peIlIeHue 3ajad,
oOcyxkaeHue crnoco0oB pemienus (moaroroska k OI'D mo ¢usuke).

aogrwnE

OnrTuka

Ucrounuku cBera. [lelicTBus cBeTa. 3aKOH NPSIMOJIMHEMHOTO pPacpOCTPAHEHUsI CBETAa. 3aKOH
otpaxkeHus cBera. [locTpoeHre M300paKEHHUI B TUIOCKOM 3€pKayie. 3aKOH TPEIOMJICHHUSI CBETa
Ha IUIOCKOW TpaHHUIC ABYX OJHOPOJHBIX IIPO3paudHbIX cpen. lIpemomieHue cBera B IpusMe.
Hucnepcust cBeta. SIBIeHHE TOJHOTO BHYTpEHHEro otpaxkeHus. JIuu3pl. ToHKHE JIHMH3BIL.

[Moctpoenne wn300pakeHU, CO3JaBacMbIX TOHKHUMH JMH3aMH. [71a3 u 3penHue. OnTuyeckue
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pUOOPEI.
Jlabopamopnvle pabomui(c Ncmoab30BaHneM 06opynoBaHus «Touka pocTtay):

1. DxkcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPa’KEHUS CBETA.

2. VI3mepeHue nmokazatessl PEeIOMIICHUS BOJIbI.

3. H3mepenue GOKYCHOTO pacCTOSTHHSI COOMPAFOIICH JIMH3HI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !

1. Hcropus uccinenoBanus CBETOBBIX SIBICHUI.

Hcropuueckas peKoOHCTpyKIus Teneckona [ anues.

2. UW3srorosiieHue KaJlIeHI0CKOIIA.
Xapakmepucmuka OCHOBHbIX 6UO008 OesAmelbHOCMU: YTEHHE U OOCYKICHHE TEKCTa CTaTel
MHTEPHET-CAlTOB, OOCYXJIEHUE MOKJIAI0B M MPE3CHTAIMi, COCTAaBJICHHE M peIIeHHE 3ajad,
obcyxaeHne cnocoooB pemieHus (moaroroska k OI'D o ¢pusuke).

Du3uKa aTOMa U ATOMHOI0 siIpa
Crtpoenue aroma. [lornomenue u ucnyckanue cBera aromamu. Ontuyeckue CreKTpbl. OMbITHI
Pesepdopna. [Tnanerapuast monens aroma. CTpoeHHE aTOMHOTO sapa. 3apsaoBO€ M MacCOBOE
yucna. SnepHble cuibl. DHEPrus CBSI3W aTOMHBIX sAlep. 3aKOH PaJMOAKTUBHOTO pacmaja.
Anbda- u Oera-pacmansl. [IpaBuna cmemenus. SnepHsie peakuuu. JleneHne W CHUHTE3 sIEp.
Snepnas suepretuka. Mcrounuku snepruu CosHia u 3Be31. Peructpamus siaepHbIX U3TydeHUH.
BnusiHue paanoakTHUBHBIX W3IYyYEHHH Ha JKHMBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOJIOrMYecKue
MPOOJIEMBI SIIEPHON YHEPTETUKH.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !

1. HUcropus uzyueHus aroma.

2. Wsmepenune KIIJI conneunoli 6atapeu.

3. Heuanmble u3aydeHus B CIEKTPE HArPETHIX TEIL.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMuU. YTEHUE U OOCYKIIEHHE TEKCTa CTaTe
MHTEPHET-CAlTOB, OOCYX/JEHHUE [OKJIaJ0B M NPE3EHTALMN, COCTaBIECHHWE M pELIEHUE 3ajad,
oOcyxaeHue crnoco0oB pemtenus (moaroroska k OI'D mo ¢usuke).

®opMbl opranuzanuu 00pa3oBaTeIbHOIO NMpouecca:

- TpyNIoBas;

- UHIUBUyaJIbHas,

- (ppoHTATBHAS.

Benymme TexHoJ10ruu:

Hcnonb3yroTcsi 37I€MEHTHl CHIEAYIOUIMX TEXHOJIOIMH: MpOeKTHas, MNpoOieMHOro oOyueHwus,
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs,, KPUTUYECKOTO MBIIIJICHUS, MPOOJIEMHOro Juajiora,
UTpOBasl.

OcHoBHBIE MeTOBI PA00THI HA YPOKe:

Benynmmmu metogamMu oOy4yeHMs SBISIOTCS: YAaCTMYHO-TIOMCKOBOW, METOJl MaTeMaTHYeCKOro
MOJIETTUPOBAHUS, AKCHOMAaTUYECKUI METO/.

DopMbI KOHTPOJIA:

Tax xak 3TOT Kypc SABISETCS JONOJHUTENIBHBIM, TO OTMETKA B Oajyiax He CTaBUTCS.

VYyamuiics yuuTcs oOleHMBaThb ce0sd M JPYyrMX caM, 4YTO I[IO3BOJISIET pa3BUBAaTh YMEHUS
camMOaHaliM3a M CIOCOOCTBYET pAa3BUTHUIO CAMOCTOATEIbHOCTH, KaK CBOMCTBY JIMYHOCTH
ydanierocsi. BbIsiBlIieHHME NPOMEXYTOYHBIX M KOHEYHBIX PE3YJIbTaTOB YYalllUXCSl MPOMCXOAUT
yepes MPaKTUYECKYIO NeATENbHOCTh; 3a4eTHbIE pa0OTHI:

* TeMaTh4eckas MoJ0OpKa 3a/au PasInYHOIO YPOBHS CIIOKHOCTH C IPEJICTABICHHEM DPa3HBIX
METOJIOB peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, Mpe3eHTaluu, -
aHNMAIUH, BUIEOPOJIUKA WIK WED - cTpaHuIbI (caiiTa)

* BBICTaBKa [TPOEKTOB, MIPE3EHTALINN;

* JIEMOHCTpALUsl SKCIEPUMEHTa, KaYeCTBEHHON 3a/laul ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
MPWIOXKEHUs, B TOM 4YHCIIe, MpE3eHTAlUeil) OoNMMcaHWeM IMpoliecca Ha 3aHATUH, (ecTuBale
HKCHEPUMEHTOB; PU3UUECKUE OIUMITUA/IBI.



3. [lmaHupyeMble pe3yJabTaThl OCBOCHHS TIPOrPaMMbl BHEYPOIHON JEATENLHOCTH <«
MO3HAI0 MUp: (PU3UKA B IKCIIEPUMEHTAX U 3aJadax» (C UCHOIb30BaHUEM 00opynoBaHus «Touka
pocta») B 7-9 Kitaccax.

Peanuzarus mporpaMmbl CIOCOOCTBYET TOCTHIKEHHUIO CIICAYIONIUX Pe3yJbTATOB:
JInyHoOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATbHBIX YU€OHBIX IEHCTBUN yUyallluXCs:

* yueOHO-II03HaBATEIbHBIH MHTEpEC K HOBOMY y4eOHOMY MaTepuany M crnoco0aM peuieHHs
HOBOM 3a/a4H;

* OpUEHTAIlMs Ha MMOHMMAaHHE MPUYHMH ycliexa BO BHEY4YEOHOU AESITeNTbHOCTH, B TOM 4HCIE Ha
caMOaHaIM3 U CAMOKOHTPOJb pPe3yibTaTa, Ha aHAJIN3 COOTBETCTBHUS PE3yJIbTATOB TPEOOBAHUSIM
KOHKpETHOM 3aJa4u;

* CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHON JACATEIBHOCTH;
Obyuarowuiics noay4um 03MONCHOCHb 0I5l hOPMUPOBAHUSL:

* BHYTPEHHEH NO3UIMH IIKOJIbHUKA HA YPOBHE TMOJOXKUTEIHHOIO OTHOIIEHHS K IIKOJE,
MMOHVUMAHHUST HEOOXOJMMOCTH YUYCHHSI, BRIPAXKEHHOTO B MIPEOOIaaHiy YIeOHO-TI03HABATEILHBIX
MOTHBOB;

* BBIPQXKEHHOH YCTOWYHMBOI yueOHO-TI03HABATEILHON MOTHBAIIMH YYCHHUS,

* YCTOMYMBOTO Y4eOHO-II03HABATEILHOTO MHTEPECa K HOBBIM OOIIIUM CTIIOCO0aM pelIeHUs 3a/1a.

MeTtanpeaMeTHbie:

B cdepe peryisiTHBHBIX YHUBEPCATIBHBIX YUEOHBIX I€HCTBUN yyalUXCsL:
* IUIAHUPOBATh CBOM JICMCTBUS B COOTBETCTBUHU C IIOCTAaBJICHHOW 3ajadeil U YCIOBHUSMHU €€
peanu3aiyy, B TOM YUCIIe BO BHYTPEHHEM IIJIaHE;
* YUUTBIBATh YCTAHOBJIEHHBIE MPAaBUJIA B IUTAHWPOBAHUH U KOHTPOJIE CIIOCO0a peleHus;
* OCYIIECTBIISITh UTOTOBBIN M TIOIIArOBBIN KOHTPOJIb IO PE3YIBTATY;

OLIEHUBATh MPABUIILHOCTb BBINIOJHEHUS JIEHCTBHSA Ha YpPOBHE aJ€KBAaTHON PEeTPOCHEKTHBHOMN

OIICHKU COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM JaHHOM 3a7a4M U 3a/1a4HOM 00JIaCTH;

* aJIeKBaTHO BOCIIPHHUMATH TMPEUIOKECHUS U OLEHKY yYUTEJeH, TOBAapHIIeH, poauTeNell u
JIPYTUX JIFOJIEH;
* pa3nuyarh crocol U pe3ynbTaT JeHCTBHSL.
Obyyarowuiica nOIY4Um 03MOACHOCIb HAYUUMCA.
* B COTPYAHUYECTBE C YUUTENIEM CTaBUTh HOBBIE YUEOHBIE 3aJauH;
* IPOSIBIISITH TO3HABATEIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;
* CaMOCTOSITEJIbHO aJIeKBaTHO OLIEHUBATh MPABMIIBHOCTH BBIMOJHEHUS JCUCTBUS U BHOCUTh
HEOOXO/MMBIE KOPPEKTUBBI B HWCIOJIHEHHE KaK 0 XOJy €ro peaju3allii, TaKk W B KOHIIE
JNEUCTBHUSL.
B cdepe mo3HaBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX IEHCTBUN yUaIIMXCS:
* OCYIIECTBIISTh MOUCK HEOOXOIUMON WH(pOpPMAIUU IS BBHITOTHEHNUS BHEYUEOHBIX 3aJaHUM C
UCIOJIb30BAHUEM YUEOHOH JnuTeparypbl M B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKIIOTICINH, CIPAaBOYHUKOB (BKIIOYAs AJIEKTPOHHBIC, NH(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE
WHrepuera;
* OCYLIECTBJIATH 3aMUCh ((PUKCAIUIO) BHIOOPOYHON HMH(POpPMAIMKA 00 OKPYKAIOIIEM MHUpE U O
ceOe caMoM, B TOM 4uciie ¢ nomouibio nuctpymentos UKT;
* CTPOUTH COOOIIEHHUS, TIPOCKTHI B YCTHOW M MUCBMEHHOU (hopme;
* POBOJIUTH CPABHEHUE U KITACCUPHUKAIIHIO 10 33 JaHHBIM KPUTEPHUSIM;
* YCTaHABIMBATh PUIMHHO-CIICJICTBEHHBIC CBSI3H B H3y9aeMOM KpyTe SIBJICHUH;
* CTPOWTH pacCykJeHus B (OpMe CBS3H MPOCTBHIX CYXKICHHH 00 OOBEKTe, €ro CTPOEHWUH,
CBOMCTBaxX U CBS3aX;
Obyuarowuiica nOIyYum 03MOACHOCMb HAYUUMbCA.
* OCYILIECTBIATH PACHIMPEHHBIN MOUCK UHPOPMALIMHU C UCIIOIB30BaHUEM PECYPCOB OMOIHOTEK U
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cetu HTEpHET;

* 3ammChIBaTh, (UKCUPOBATh HWHGOOpPMAIMIO 00 OKPYXKAIOUUX SBJICHUSIX C IOMOIIBIO
nacrpymenTos MKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHHUS B YCTHOW U MUCHMEHHOH (hopme;

* OCYIIECTBIIATH BbIOOp Hambosiee 3 (HEKTHUBHBIX CIOCOOOB pEelICHUs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTMUECKOE PACCYXJECHHE, BKIIOYAIOUIEE YCTAHOBJICHHE NPUYUHHO-CIIEICTBEHHBIX
CBSI3eH;

* MOTYT BBIMTM Ha TEOPETUYECKHUI YPOBEHb pEIICHHS 3a/Jay: PELICHUE [0 ONPEACICHHOMY
IUIaHy, BJIAJICHUE OCHOBHBIMHM INPUEMAMH PEHICHHS, OCO3HAHHS JAEATEIbHOCTH MO PEHICHUIO
3aJauu.

B cdhepe kOMMYHMKATHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN yyallluXcs:

* QJICKBaTHO HCIOJIb30BaTh KOMMYHHKATHUBHBIC, IMPEXKIE BCEro - pedeBble, CpPEeACTBA s
pelIeH s pa3IMYHbBIX KOMMYHUKAaTUBHBIX 33/1a4, CTPOUTHh MOHOJIOTHYECKOE COOOIICHNE, BIAJCTh
IUaIOTUYecKor (popMoli KOMMYHUKAIIMM, UCIOJb3Ys,, B TOM YHUCIIE CPEICTBA U WHCTPYMEHTHI
HUKT u gucTaHIMOHHOrO OOIIEHHUS;

* I0MyCKaTh BO3MOXKHOCTH CYIIIECTBOBAHMS y JIFOJIEH Pa3UYHBIX TOYEK 3PEHUs, B TOM YUCIIE HE
COBIIAJIAIONINX C €ro COOCTBEHHOH, M OPUEHTUPOBATHCS HA IMO3UIHMIO MapTHEpa B OOIICHUH U
B3aUMO/JICHCTBUU;

* YYHTHIBATH pa3HbIE MHEHUS M CTPEMHUTHCS K KOOPAMHALIWW PA3JIMYHBIX TIO3WIMHA B
COTPYAHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U TO3UIIHIO;

* JIOTOBapUBaThCS U MPUXOJUTH K OOLIEMY PELIEHUIO B COBMECTHOH JESITEIbHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJKHOBEHHS MHTEPECOB;

Obyuarowuiics NOIYYUM 803MONCHOCTND HAYUUMBCA.

®* YYUTBIBATb U KOOPAWHHUPOBATH B COTPYAHUYCCTBE OTIIMYHBIC OT CcOOCTBEHHON MO3NLUHN JPYIrux
JTIONIEH;

* YUUTBIBATh pPa3Hble MHEHUSI U HHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIHUIO;

* IOHUMATh OTHOCUTEITLHOCTE MHEHUH U MoAXO0J0B K PCIICHHIO HpO6J'I€MBI;

* apryMEHTUPOBATh CBOKO IIO3UIUI0 U KOOPAUHUPOBATH €€ C MO3ULUAMH IapTHEPOB B
COTPYAHHYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JIEATEIbHOCTH;

* 3aJaBaTb BOINpPOCHI, HEOOXOOUMBIE JUIS OpraHU3allid COOCTBEHHOM JESITEeNbHOCTH U
COTPYAHMYECTBA C IAPTHEPOM;

®* OCYHCCTBIIATH B3aMMHBIN KOHTPOJIb W OKa3bIBaTh B COTPYAHHNYCCTBE H€O6XOHI/IMYIO
B3aMMOITOMOIIIb.

IIpeamernbie:

- OpPUCHTUPOBATHCA B SABJIICHHUAX H 00BEKTAX OKpyXaromero Mupa, 3HATb TIPaHHUObI KX
IMIPUMCHUMOCTH;

- IOHUMATh ompezeNeHus: GU3NUECKUX BETUYUH U IOMHUTH OTIpeeNstonue (GopMyJbl;

- IOHUMAaTh KaKuM (bHSI/I‘ICCKI/IM IMpUHIOMUIIAM U 3aKOHaM IMOJJYHUHAIOTCA TC WJIN UHBIC 00BEKTHI U
SIBJICHUS TIPUPOBL;

- 3HaHWE MOJIEJIM TTOMCKa PEIIeHUH I 3a/1a4 10 (Pu3MKe;

3HATh TEOPETUYECKUE OCHOBBI MATEMATUKHU.

puMeYaTh MOJICIIN SIBJICHUH 1 00BEKTOB OKPYKAIOIIEr0 MHUPA;

AQHAJIM3UPOBATh YCIOBUE 3a1a4HU;

nepeopMyIUpOBaTh U MOJIEIMPOBATh, 3AMEHATh UCXOJHYIO 3aJa4y Jpyroi;

- COCTaBJIATH IJIaH PELLCHUS;

BBIJIBUTATh U IIPOBEPSATH MpeyIaraeMble sl PEILICHUS TUIIOTE3bL;

BJIaACTh OCHOBHBIMU YMCTBCHHBIMU OIICpaAlUAMHA, COCTABIIAIOIIMMU IMOUCK PEIICHUA 3a1a4H.

10



TemaTuyeckoe MIaHMPOBAHUE.
7 kiaacc

KoaunuecTBO 4acoB

Ne /it HaumeHnoBaHue pa3aesioB U TeM T
MpPOrpaMmMbl Bcero
padoThI
1 BBenenne 1
2 PoJib SKCIIEpMEHTA B JKM3HHU YeJI0BeKa 3 1
3 MexaHuka 8 3
4 I'mapocraTnka 12 3
5 CraTuka 10 3
8 kiacce
KoJsnyecTBo 4acoB
Ne ni/n HavnmeHoBaHuUe pa3iesioB U TEM Tpaxtaecckue
NMpOrpamMmbl Bcero
padoThI
1 BBenenne 1
2 TenoBble siBJIEHHSI 12
3 DJIeKTpUYecKHe siBJICHUsI 8 1
4 MarHuTHble sIBJICHUSI 3
S) CBeToBbI€ SIBJIEHUA 7
6 Yeji0BeK U pUpoaa 3
9 kace
KosmuecTBo yacos
Ne ni/m HanmeHoBaHMe pa3ae/ioB U TeM TpaxTaacckue
NMPOrpaMMebl Bcero
padoThI
1 Beenenne 1
2 Kunemaruka 7 1
3 JluHamuka 8
4 HMmnyabc. 3aKkoH coxpaHeHMsi MMIyJabca | 3
5 Cratuka 2 1
6 MexaHn4ecKue KoJe0aHusl U BOJHbI 3
7 JIEKTPOMarHuTHbIEC KoJIeOaHusI U 5 9
BOJIHBI
8 OnrTuka 4 1
9 du3uka aToMa 1 AaTOMHOTO siApa 4
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5. YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

1. BueypouHas AeSITeNbHOCTh IIKOJIBHUKOB. METOIUYECKHI KOHCTPYKTOP: ocoOue

s yaurenst/ [1.B. I'puropses, I1.B. Crenanos. — M.:IIpocBemenue, 2011. — 223 c. -

. (CtanzmapThl BTOPOTO MOKOJICHUS).

2. BueypouHas aeqarenbHOCTb. [IpuMepHBIii 1aH BHEYPOUHOU eI TEIHbHOCTH B OCHOBHOM

mikosie: nmocooue asa yaurens/. B.I1. Crenanos, JI.B.I'puropses — M.: IIpocBenienue,

2014. — 200 c. -. (CtangapTsl BTOPOTO MTOKOJICHUS).

3. Paboune nporpammpl. @usnka. 7-9 kimaccel: yaueOHO-MeTonuueckoe nmocooue/coct. E.H. Tuxonosa.-

M.:[poda, 2013.-398 c.

4. 3anumarenbHas gusuka. [lepensman .M. — M. : Hayka, 1972.

5. Xouy 6biTh KymubOuneim. Dnemanckuit 1.1, — M. : PUL] MK/, 2002.

6. ®usuka s yBiaedeHHbIX. Kubanpuenko A.Sl., Kubanpuenko M.A.— PoctoB H//I. : «®enukcy, 2005.

7. Kak ctatp yyeHbIM. 3anHsATus 110 pusuke s crapmekiaccHukoB. A.B. Xyropckuii, JI.LH. Xyropckuii,

N.C. Macnos. — M. : I'no6yc, 2008.

8. ®poHTanbHbIE TabopaTOpHbIe 3aHATHS 10 Qu3uKe B 7-11 kmaccax

o0mieoOpa3oBarenbHbIX yupexaeHuid: Kuura nns yuurens./mon pen. B.A.byposa, I'.T.

Hukudoposa. — M. : IIpoceemenue, 1996. 12

9. ®enepanbHbIi TOCYIAPCTBEHHBII 00pa30BaTeIbHbINA CTAHAAPT [ DIEKTPOHHBIH

pecypce]. — Pexxum mocryma: http://standart.edu/catalog.aspx?Catalog=227 11. Caiir

MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit denepannn// obuaibHbIi calT. —

Pexxum nocryna: http://MunoOpHayku.pd/

10. Meronuueckas ciyx0a. M3garensctBo « BMHOM. JlaGopatopust 3HaHMI [ DNEKTPOHHBIN pecypc]. —
Pesxxum nocryma: http://metodist.lbz.ru/

11. Urposas mporpamMma Ha fucke «/[paxoia u 3aHuMarenabHas Gu3nkay [ DIEKTPOHHBIN pecypc]. —
Pexxum nocryma: http:// www.media 2000.ru//

12. Pa3BuBaromre 3MeKTPOHHBIE UTPHI «Y MHUKU — U3Y4aeM IUIaHeTy» [ DIeKTpoHHBIN pecypc]. — Pexxum
nocryna: http:// www.russobit-m.ru//

13. Asropckas mactepckas (http://metodist.lbz.ru).

14. Anroputmsl pemenus 3a1a4 o ¢usuke: festivai.lseptember.ru/articles/310656 17.

dopmupoBaHe yMEHHI yJaluxcs pemath Gusndeckuesanaun: revolution. allbest.

ru/physics/00008858 0. html
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KanenpapHo-temaTnyeckoe IIaHUPOBaHue / KJacc

No
/1

Jarta
MIPOBEACHUS
Ilnan | dakr

Tema 3angaTusA

Hcnonb3oBanue
000py10BaHMS LIEHTPA
eCTeCTBEHHOHAYYH O "
TEXHOJIOTHYeCKOil
HanpaBJIeHHOCTEM

«Touka pocra»

[IpUMEYaHue

1. Beeagenmne (14)

1

BBonnoe 3adsarue.
3aJaun Kypca.
0€30I1aCHOCTH.

e wu
Texauka

Kommnsrorepnoe
obopynoBaHue

2. Poab 3KkcniepuMeHTa B KU3HH YesioBeka (34)

Cucrema eMHHUL, TIOHATHE O
IIPSIMBIX u KOCBEHHBIX
U3MEpPEHUSX

Kommnsrorepnoe
obopyoBaHue

DU3NYECKUN DIKCIIEPUMEHT.
Bunbt buznyeckoro
3KCIEPUMEHTA.
[TorpemnocTs
Buael
TOTPENTHOCTEN
Pacuér
MOTPELIHOCTH U3MEPEHHUS.

U3MEpEHUS.

HU3MCPCHHUA.

OO0opynoBaHue
JIEMOHCTpaLHi

4

JlabopaTtopHas pabota
«M3mepenne oobeMa TBEpIOTro
tenay. [IpaBuia opopmieHus
1a00paTOpHOI paboTHI.

ObopynoBanue Is
nabopaTtopHbIXx  pabor U
YYCHUYCCKUX OIBITOB

3. Mexanuka (8u4)

PaBromepHOE u
HEPABHOMEPHOE
JIBUKCHHSL.

I'padmuueckoe npeacrasienne
JABUXKCHUA.

Pemenue rpaduueckux 3anad,
pacueT ITyTM W CpeaHeu
CKOpPOCTH

HEPaBHOMEPHOI'O JBMKEHUSI.

[lonarue MHEPLUU "
uHepTHOCcTH. LlenTpobexHas
CHJIA..

O6opynoBanue st

Ja00paToOpHbIX  paboOT
YUEHHYECKUX OIBITOB (Ha
6aze komriekToB ainst OI'D)

Cuna ynpyrocrtu, cuijia TpeHHs

10

JlabopaTtopHas pabota
«HccnenoBanne 3aBUCUMOCTH
CHJIBI YIIPYTOCTH,
BO3HMKAIOIICH B

MIPY>KUHE,0T CTETNeHU
nedopmanuu

MPYKUHBD.

11

JlabopaTopHas pabota
«Omnpenenenue ko3 purreHTa

O6opynoBanwue st

Ja00paToOpHbIX  paboT
YUEHHYECKUX OIBITOB (Ha
6aze komriekToB aist OI'D)
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TpPEHUsI HAa TPUOOMETpPEY.

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS OT CHJIBI

OO6opynoBaHue ISt
nabopaTopHBIX  paboT U
YYCHUYIECKUX OIBITOB

12 HOPMAaJIbHOTO JIaBJICHUS.
4. 'mapocraTuka (124)
[InoTHOCTB. 3amaua  uaps | OGopynoBaHue JUTSt
13 I'epona JIEMOHCTpaIHii
Pemenue 3a1a4 noBeILIEHHON
CIIO’)KHOCTHU Ha pacuer
IUIOTHOCTH
14 BEILLIECTBA.
Pewenne 3an1au noemmennoii | OOOpyRoBanme AT
15 CJI0KHOCTH HAa ~ pacyer ACMOHCTpalnn
TUIOTHOCTH
BEIICCTBA.
JlaBiieHME KUAKOCTH U Tasa.
3axoH [lackans
16
17 Coob1maronmecs: Cocy/ibl.
JlaGopaTopHas pabota O6opynoBanue st
«U3roroBienne Mozenu | mabopaTopHbIX  paboT U
18 ¢doHTaHAY YUEHHUYECKUX OIBITOB (Ha
JlaGopatopHas pabota 6aze komriekToB ans OI'D
«U3rotoBnenune MOJIENTU
19 ¢doHTaHa»
3akoH [lackans. JlaBienue B
KHUJKOCTAX U razax.
['unpaBnnueckre MalvHbI.
20 CooOmiaromuecs coCybl.
BrrrankuBatomas cuna. 3akon | O0opymoBaHue TUIS
21 Apxumena. JIEMOHCTpAIHii
JlabopaTtopHas pabota ObopynoBanue s
«BrlsicHeHHe YCIIOBHSA | JIAOOPATOPHBIX ~ pabOT U
TJTaBaHUs YUEHUYECKUX OMBITOB
22 TEI.
bnox 3amay Ha 3akoH Ilackans, | OGopynoBanue JIIS
23 3aKOH ApxXuMmena. JIEMOHCTpAITH
biok 3anay Ha 3axoH Ilackans,
24 3aKOH ApXHUMe[a.
5. Craruka (104)
25 bnok. Peryar. OO0opynoBaHue JUIs
PaBHoBecue  TBepAblx  Tei. | ACMOHCTpalH
MowmeHT CHJIBI.
26 IIpaBUIO0 MOMEHTOB.
Hentp Tsokectd. | ObopynoBanue TUIst
UccnenoBanue pa3IMYHBIX | AEMOHCTPALUI
27 MEXaHUYECKHUX CUCTEM
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28

KomOunnpoBaHHbIE 3a1a4H,

WCHOJIB3YIOIINE yCIIOBUSA
paBHOBECHS.

KOM6I/IHI/IpOBaHHBIe 3aJa4u,

WCTIOJIB3YIOIINE YCIIOBHS
29 paBHOBECHS
Pabora Hag npoextom «biokuy.| ObopymoBanue ajs
Jlaboparopnas pabora 1abopaToOpHBIX  paboT M
«3roToBieHue pa60TaI0meﬁ YUEHUYECKUX OIIBITOB (Ha
CHCTEMBI OJIOKOBY. 6aze komruiekToB st OI'D
30
Pabota HaJl MIPOEKTOM
«bnokm».
JlabopaTtopHas paboTa
«M3roronenue paboTrarorieit
31 CUCTEMBI OJIOKOBY.
Pabora Hax mpoexkTom O6opynoBanue st
«bnokuny. JlaboparopHas 7a00paTOpHbIX ~ paboOT
32 pabota «M3roroBiieHue YUEHUYECKUX OTBITOB
paboTaroIieil CUCTEMBI
0JIOKOBY.
33 Odopmnenue paboOTHI. KommneroTepHoe
34 3ammmTa IPOEKTOB. obopyznosane
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KanennapHo-TeMaTH4yecKoe INIAaHHPOBaHHUe 8 Kiace

Ne
/1

Jlara
MIPOBEACHUS
IInan | Pakr

Tema 3angaTus

HUcnonb3oBanue
o0opynoBanust
LeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HAIPaBJICHHOCTEH
«Touka pocray»

[IpUMeyYaHue

1. Beeaenne (14)

BBogHoe 3anstme. llenim  u | KommbrotepHoe
3a7auu Kypca. Texnuka | obopynoBaHue
1 0€3011aCHOCTH.
2. TensioBble siBjenus (12 )
Paznoob6paszue TerioBbiX | KommbroTepHoe
apineHuid. TeruioBoe paciupeHue | o0opymaoBaHUE

2 TeJL.
Jlaboparopnas pabota O6opynoBanue ajst
«I3MeHeHust JJIMHBI TeJa PU 7a00paTOpHBIX PadoT
HArpeBaHUU M OXJIKICHUN. u YUECHUYECKUX
3 OIIBITOB
Temnonepenaua. Habmonenue O6opynoBanue I
TEIIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIH
4 BO3/yXa.
JlaGopaTtopHas pabota O6opynoBanue st
«3mepenue ynenbHou 7a00paTOpHBIX PadoT
TEIIOEMKOCTH PA3IUYHBIX u YUECHUYECKUX
5 BEIIIECTBY. omelToB  (Ha  ©Oase
[InaBjeHue U OTBEP/IEBAHME. KOMILICKTOB [V
JlabopaTtopnas pabota «OTirBKa 208))
6 napauHOBOTO COJITATUKA»
JlaGopatopHas pabota Ob6opynoBanue st
«Habumronenue 3a riaBneHueM 71a00paTOpHBIX paboT
Tb1a u YUECHUYECKUX
/ OITBITOB
Pemenune onmumnmatHbIX 3a1a4 OO6opynoBanue st
Ha ypaBHEHHE TEIJIOBOTO | JAEMOHCTpaLuil
8 OanaHca
Perenne omuMnuaaHbIX 3a0a4 OoOopynoBanue s
9 Ha pacy€T TEIJIOBBIX NPOLIECCOB | IEMOHCTpAIMil
10 Jlaboparopus kpucTautorpadum.
VcniapeHue 1 KOH/IEHCAIHsL. ObopynoBanue  yist
11 JIEMOHCTPALINI
CocraB atmocdepsl, ObopynoBanue A
HaOJr0IeHNe Tepexoia JIEMOHCTpAIHN
HEHACHIIICHHBIX TTAPOB B
12 HaCBIIIIEHHBIC.
Brnaxxnocte Bo3nyxa Ha pasHbix | OOopynoBaHue ISt
13 KOHTHMHEHTaX JIEMOHCTpAalnii
3. DuiekTpuveckue saBjaeHus (84)
Mukpomup. Moaenu aroma, O6opynoBanue  uist
14 cymiecTtBoBaBime 10 Hayana XIX | gemoHcTpanmii
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HcTopust OTKpPBITUS U AEHCTBUS KommnproTepHoe

15 rajibBaHUYECKOr0 3JIEMEHTA o0opyioBaHue
Uctopus CO3J1aHMs
MEKTPOPOPHOM

16 MaII1HbI
OmnbiThl Bonbra. Dnektpudeckuit | KommbrorepHoe

17 TOK B DJIESKTPOJIUTAX. obopynoBaHue
Pemenne onumnuaaneix 3a1ad Ha | OOopynoBanue s

18 3aKOHBI ITIOCTOSIHHOTO TOKa JIEMOHCTpAIHii
Habmroienue 3aBucumMocTu ObopynoBanue A
COIMPOTHBIICHUS IPOBOTHUKA OT JIEMOHCTpAIHi

19 TEMITEPaTYPBbI.
Jlaboparopnas padota ObopynoBanue s
«OmnpeneneHue CTOMMOCTH 1abopaTOPHBIX padboT
U3PacX0I0BaHHOM u YUEHUYECKUX
AJIEKTPOIHEPTUU onbIToB  (Ha  0aze
10 MOILIIHOCTHU MOTPEOUTENS U IO | KOMILUIEKTOB JJIsI

20 CUETUUKY» 0I9)
Perenne onuMnuaaHbIX 3a1a4 ObopynoBanue A

21 Ha TEIIOBOE JICHCTBHE TOKA JIEMOHCTpAIHi

4.MaruuTHble siBJieHUsI(3 Y1)

DJeKTPOMArHUTHEIE SIBJICHHUS. ObopynoBanue  Ais
DNEeKTpOU3MEPHUTEIbHBIE JIEMOHCTpAITHi

22 pUOOPBHIL.
MarunutHas anomanus. | O6opynoBaHue Ui
MaruutHbie JIEMOHCTpaLUi

23 Oypu
PasnoBugHOCTH

24 AJIEKTPOJIBUTATEIICH.

6. CseroBble aBJeHHs( 7 1)

HcTouHUKH CBETA: TEIUIOBEIC, O6opynoBanwue IS

25 JIOMUHECLIEHTHBIE JIEMOHCTpAIHii
MHorokpatHoe u3o0pakeHue
mpeIMeTa B HECKOJIbKUX TIOCKUX

26 3epKaJiax.
M3roToBUTE NEPUCKOI U C €T0 ObopynoBanue A
TIOMOTITHFO IPOBECTH | IEMOHCTpPAITHiA

27 HaOIrIOIeHUS
[TpakTHYecKkoe NCTIOTb30BaHNE ObopynoBanue A

28 BOTHYTBIX 3€pKaj JIEMOHCTpAIHA
3puTenbHbIE HILUTIO3HH, OOopynoBanue  JuIst
MOPOYXK/TaeMbIe IPEITOMIICHUEM JIEMOHCTpAITHH

29 cBeTa. Mupaxu.

30 Pa3BuTHe BOJIOKOHHON ONTUKU
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Hcronp30BaHne 3aKOHOB CBETA B

31 TEXHUKE
6. YesioBek u nmpupoaa (34)
32 ABTOMATHKa B HAIICH KU3HHU . KommsrotepHoe
33 Panuo u TeneBuienue obopynosatne
34
KasiennapHo-TtemaTnyeckoe njaHupoBanue 9 Kjace
Ne | lata Tema 3ansaTus Hcnoab3oBanue npuMedyaHue
n/i | IpoOBEACHUs o0opynoBaHus
Ilnan | ®Pakr LHEeHTpa }
ecTeCTBeHHOHAYYHOM
U TeXHOJIOrH4ecKoii
HanpaBJIeHHOCTeM
«Touka pocra»
1. Beenenmne (14)
BBomnoe 3amstume. llenmun  w | KommbrorepHoe
3a7auu Kypca. Texuuka | obopynoBaHue
1 0€30MacHOCTH.
2. Kunematuka (7 1)
Crioco6b! onucanus OO6opynoBanue  Juist
2 MEXaHUYECKOTO JIBIKCHUS JIEMOHCTpAIAN
[TpsmonuHeitHOe paBHOMEpHOE OO6opynoBanue  Juist
JIBIDKEHNE o IUIOCKOCTU? | JIEMOHCTpAIMi
Cmotps
3 13 KaKOW TOYKH HAOJIr01aTh
OTHOCUTETBHOCTD JIBH)KEHHS. OOopynoBanue Uit
4 CrnosxeHue IBUKEHUH. JEMOHCTpaLAN
Jlabopamopnvie pabomui: O6opynoBanue ajst
«M3yueHue nBuxKeHHsI CBOOOAHO | MabOpaTopHBIX pPaboT
najaromiero Tenay, «Mzydenne u YUEHUYCCKUX
5 JIBUYKEHHS TEJIa 10 OKPY>KHOCTHUY» | OIBITOB
Kak n xyna monerena sumHeBas | OOopynoBaHue s
Kocrouka? Pacuer Tpaekropun JIEMOHCTpAIHA
JIBUKEHUSI TN U IEPCOHAKEN
pacckasoB P.Pacmp 0
6 Mionxay3eHe
Hcropruyeckast peKOHCTPYKITHSI Oo6opynoBanue  uIst
OINBITOB I'amunes 0 | IEMOHCTpALIMIA
OTIPEICTICHUIO
7 ycKopeHus gJ.
Ornpenenenrie CKOpOCTH O6opynoBanue A
PaBHOMEPHOTO JIBUKEHUS MTPH JIeMOHCTpAIHi
HCIIOJIb30BaHUU TPEHaXepa
8 «OeroBast JOPOKKay.
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3. Junamukxa(84)

Cuna Bond, cuiia YO ACHHSI WIH

OGopymoBanue s

9 cuiia - pu3ndeckasi BeInyuHa? JIEMOHCTpAITHIA
Jlabopamopnas paboma: OO6opynoBanue st
10 «M3mepeHue Maccel Tena» 1a00paTOPHBIX PabOT
JIBUKeHHe Tena Mo AeiicTBueM u YICHUICCKUX
11 HECKOJILKHX CHJI OTBITOB
JIBuKEeHHE CUCTEMBI CBSI3aHHBIX O6opynoBanue  ais
12 TEN JIEMOHCTpAIIHA
Jlabopamopnas O6opynoBanue st
paboma: «3yuenue TPEHUs | JIabOpaTOPHBIX padoT
CKOJIbXKCHUS» u YUEHUYECKUX
13 OITBITOB
Junamuka paBHomepHoro | O6opynoBanue  uist
14 JIBUKECHHUS [0 OKPYKHOCTH JIEMOHCTpAIHi
Uctopus pasButusa | OOopynoBanue Ui
MIpEICTaBICHUN JIEMOHCTpAIHi
0 Bcenennon. Conneunas
15 cucTeMa.
OTKpBITHS HA KOHYUKE TIEpa. ObopynoBanue A
[TepBoie WCKYCCTBEHHBIE | IEMOHCTpAIHIA
CIIYTHUKHU
16 3emun.
4. Umnyabce. 3aK0H cOXpaHeHUs1 UMITYJIbca (34)
17 Kak BBI IXTy Ha30BeTE... KommnsrotepHoe
PeaktuBHOE IBIDKCHHE B obopynioBanme
18 MIPUPO/IE.
Paccnenosanue JITII ¢ momompro | Komnbrorepaoe
19 3aKOHA COXPaHEHUs UMITYJIbCa o0opynoBaHue
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanwue st
«OmnpeneneHne NEHTPOB Macc 1abopaTopHBIX PadoT
Pa3IUYHBIX Te (TPH CIIocoOa)» 17§ YUEHUUECKUX
20 OTIBITOB
[Tpumenenue npocteix | Kommbrorepaoe
MEXaHU3MOB B CTPOMTEJIBCTBE: OT | 00OPY/I0BaHUE
3eMJISTHKH 10
21 HeOockpeba
6. MexaHn4yeckue KoJe0aHusi M BOJHBI (34)
Bugst  masTHHUKOB u  ux | OGopynoBanue s
22 KoJIe0aHui JIEMOHCTpalHii
23 Uto nepeHocuT BojHa?
KonebarenpHple  CHCTEMBI B
24 MIPUPOJIC U TEXHHUKE

19




7. DNeKTPOMArHUTHBIE KOJIeOAHUS H BOJHBI (24)

DKcIrepuMeHTaIbHAast TPOBEPKa KomrsrotepHoe

25 CBOKCTB DM BOJIH. obopynoBaHue
UccnenoBanue Kommnsrorepnoe
AIIEKTPOMArHUTHOTO o0opyoBaHue

26 n3nydenuss CBU-meun

8. OnTuka (44)
W3rorosnenne MoJeu KomrmbrorepHoe

27 KaJIef10CKOnIa. obopynoBaHue
DKcIrepuMeHTaIbHAast TPOBEPKa OOopynoBanue st

28 3aKOHA OTPAKCHHSI CBETA. JIEMOHCTpAITHHA
Jlabopamopnas paboma: O6opynoBanue st
«3mepeHne rmokasarens 1a00paTOpHBIX padboT
MIPEIIOMIICHUS BOJIBI u YYICHUYCCKUX

29 OITBITOB
Kak otnuyarorcs nmokaszarenu OOopynoBanue st

30 MPETIOMIICHHUS IBETHOTO CTEKIIa JIEMOHCTpAIHiA

9. ®u3uka aToMa U aTOMHOTO siipa (44)
[lormomenne w  wucnyckanue | KommbroTepHoe

31 Cgera aromamu. OniTuYecKue o0opynoBaHue
CIICKTDBIL. Komneroteproe
Wsveperme KIT commeunoii | ©0OPYyAOBaiHe

32 Oatapen
Brusinue paqnoakTHBHBIX

33 U3JTy4EHUH Ha )KUBbIE OPraHU3MbI
CrniocoOpl 3a1UThl OT

34 PaIMOAKTUBHBIX U3Ty4EeHUN
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