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HosicHuTeIbHASA 3aNUCKA

Peanu3zanus nporpamMmMsl o6ecnie4nBaeTCsi HOPMATUBHBIMH IOKYMEHTAMM:

1. denepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpa3zoBanuu
B Poccuiickoii dexepanum» (¢ u3M. u jioi., Beryt. B cuity ¢ 01.09.2020).

2. IN'ocynapcrBennas nmporpamma Poccuiickoit @enepanun «PazButue oopazoBanus» (YTB.
[Mocranosnenuem [IpaButenscra PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBep:KACHUH
rocyJapcTBeHHOM nmporpamMmbl Poccuiickoit deneparuu «Pa3putre 00pa3oBaHusD».

3. Mertoanyeckie  pPeKOMEHJAUMU IO  CO3JaHHI0 U (YHKIMOHHPOBAHUIO B
o011e00pa3oBaTeIbHbBIX OPraHU3aIUAX, PACHIOI0KEHHBIX B CETbCKOM MECTHOCTU U MaJlbIX ropojiax,
IIEHTPOB 00Pa30BaHMSI €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKOW HanpaBieHHocTel («Touka pocTtay)
(YTBepkeHsl pacnopsbkeHreM MuHHCTepcTBa npocBenieHus Poccuiickoit deneparuu ot 12 sHBaps
2021 r. NeP-6)

[Tporpamma paccuntana Ha 68 yacoB — 2 yaca B HEJIETIO C y4€TOM METOAMYECKUX PEKOMEHAalui
[0 CO3/IaHHI0 U (PYHKIMOHUPOBAHUIO B OOIIE00pa30BaTENbHBIX OPraHU3AlMSIX, PACIIONIOKEHHBIX B
CeJIbCKOW MECTHOCTH U MaJIbIX TOPOJaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYHOMN
HanpasiieHHocTel («Touka pocrta») (yTBEp:KIEHBl pacnopsbkeHHneM MUHHCTEpCTBA INPOCBEILEHUS
Poccuiickoit ®enepanuu ot 12.01.2021 r. Ne P-6) u mpemycmaTpuBaeT MNpOBEIEHUE 3aHATUN C
HCII0JIb30BaHNEM 00opyaoBaHus LeHTpa « Touka pocta»

esn kypca

Onwupasich Ha THIWBUAYAIbHBIE 00pa30BaTebHBIC 3aIPOCH] U CIOCOOHOCTH KaXK0T0 peOeHKa
MIpH peaiu3alii MporpaMMbl BHEYPOUHOU AEATEIbHOCTU MO (Qu3uke «3HATOKH (U3UKH», MOMKHO
JOCTUYb OCHOBHOI LeJu - Ppa3sBUTh Yy oO0y4yamluuxcsli CTpeMJyeHMe K JajbHeilieMy
CaMooInpee/IeHUI0, HHTE/JIEKTYaJbHON, HAYYHO H NPAKTHYECKOH CaMOCTOSITEJIbHOCTH,
NMO3HABATE/ILHOI AKTHUBHOCTH.

JlanHast mporpaMMa Mo3BOJIsieT 00y4YaroIMMCsl O3HAKOMUTBCS C METOJUKON OpraHU3alui U
MIPOBE/ICHUS] HKCIEPUMEHTATbHO-UCCIIE0BATENIbCKOM  /I€ATEIbBHOCTH B COBPEMEHHOM Y4eOHOM
nporecce no pu3MNKe, 03HAKOMUTHCS CO MHOTMMH MHTEPECHBIMHU BOIIPOCAaMU (PU3UKH Ha JAHHOM dTarle
00y4eHUs1, BEIXOSIIMMU 32 paMKH IIKOJIBHON MPOTPaMMBbI, paCIIUPUTH IIEIOCTHOE MPEICTABICHHUE O
npoOjeMe JaHHOW HayKd. DKCIIEpUMEHTalbHasl JEATEeTbHOCTh OYyJEeT CIOcOOCTBOBATH PA3BUTHUIO
MBICITUTENBHBIX ONIEpalliii U 00IIEeMYy HHTEIIEKTyallbHOMY Pa3BUTHIO.

He menee BaxHBIM (aKTOPOM peanu3aliiy JaHHOM IPOrpaMMBbI SIBIISIETCS CTPEMIIEHHE Pa3BUTh
y YyUalMxcs yMEHHE CaMOCTOSTeNbHO paldoTarh, IymMaTh, JKCIEPUMEHTHPOBATH B YCIOBHSIX
IIKOJIBHOM J1abopaTOpHH, a TaK’Ke COBEPIIEHCTBOBATh HABBIKM apryMEHTallui COOCTBEHHOM MO3UIIUU
no omnpeaenéHHsIM BompocaMm. (Coaep:kaHue MporpaMMbl  COOTBETCTBYET IO3HABATEIbHBIM
BO3MOXXHOCTSIM LIKOJIBHUKOB M IIPEIOCTABIISAET UM BO3MOKHOCTh pabOTaTh Ha YPOBHE IMOBBIIIEHHbBIX
TpeOoBaHMil, pa3BuBas yueOHyr0 MoTuBanuoo.  CoaepkaHue 3aHATHI BHEYPOUHOU AESTENTbHOCTU
npescTaBiIsieT co0oil BBeleHHE B MUP IKCIEPUMEHTaIbHOW (PU3UKH, B KOTOPOM y4allHecs CTaHyT
HCCIEA0BATENIIMU M HAy4aThCsl TO3HABATh OKPYIKAIOIIUMA UX MHUP, TO €CTh OCBOSIT OCHOBHBIE METO/IbI
HAy4HOTO0 MO3HaHuA. B ycnoBusx peanuzanuu o6pazoBaTeIbHON MporpaMMbl HIMPOKO UCTIONB3YIOTCS
METOABl y4eOHOTo, MCCIEeN0BATENbCKOr0, MPOOJIEeMHOTO HKCIepuMeHTa. PeGEHOK B mporecce
MO3HAHUs, NpuoOpeTass YyBCTBEHHbIN ((EHOMEHOJIOIMYECKUN) OMBIT, MEePeKUBACT MOTyYEHHbIE
OIIYIIEHUSI U BIEYATICHHS. DTH MEepPEKUBAHUS MPOOYKIA0T U MOOYKIAIOT MPOIECC MBIIUICHUS.
Crneunduueckass ¢opma opraHu3zalydyd MO3BOJISIET YYAlIUMCS O3HAKOMHUTBCSI CO MHOTHMHU
WHTEPECHBIMH BOIIpocaMu (U3UKHM HA JAHHOM JTare OOYy4YeHHs], BRIXOISIIMMU 32 PAMKHU IIKOJIHHOU
MIPOrpaMMbl, PacIIMPUTh LIEJTOCTHOE IMpeACTaBlIeHUE O MpobiieMe AaHHOM Hayku. [leTw momydaroT
npodeccnoHanbHble HABBIKK, KOTOpPBIE CIOCOOCTBYIOT JallbHEUIEH COLMAaIbHOW aJanTaldd B
oOrmiecTse.

Ienvro porpaMMBbl 3aHSTUN BHEYPOUHOU eATEIHHOCTH 10 Pu3uke «3HATOKU QUBUKIY, IS
ydamuxcs 9-X KjIaccoB SBISIOTCA:

pa3BUTHE Y YYalIUXCs IO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH B IpoIecce PelleHus MPAaKTUYECKUX 3a/1a4 U CAMOCTOATEIHLHOTO TPHUOOPETEHUSI HOBBIX
3HAHUIM;



(GopMHpOBaHHE M PA3BUTHE Y YYAIIUXCA KIIOUEBBIX KOMIETEHUUH — ydeOHO —
MO3HABATENBHBIX, WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX, COLMAIBHBIX, M KakKk CIEACTBUE -
KOMIIETEHIUH JIMYHOCTHOI'O CaMOCOBEPILIEHCTBOBAHMS;

dopMHpoBaHHE TPEIMETHBIX U METANPEIMETHBIX PE3yJbTaTOB OOYYEHHMs, YHHBEPCAIbHBIX
y4eOHbIX JeWCTBUH. peanu3aius 1esTeIbHOCTHOIO 0X0/1a K IPEAMETHOMY O0yUEHHIO Ha 3aHATUSIX
BHEYPOYHOH JIEATEILHOCTH 110 (PHU3HKE.

3amayu Kypca

Jnist peanu3anun neneit Kypea tpedyercs pereHine KOHKPETHBIX MPAKTUYeCKHX 3a1a4. OCHOBHBIE
3aJjauu BHEYPOUHOU JESITENbHOCTH IO (PU3UKH:

* BBIBJICHHE HWHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXHOCTEH Yy4YaIlIMXCS K
pa3IUMYHBIMBUAM JIE€ATEIbHOCTH;

+ (opmupoBaHUe IpEACTABICHUS O SABICHHUIX U 3aKOHAX OKPYIKAIOIIEr0 MUPA, ¢ KOTOPBIMU
LIKOJIBHUKH CTaJIKUBAIOTCS B IIOBCEIHEBHOM JKHU3HY;

+  (opmupoBaHUEe MPEACTABICHUS O HAYYHOM METO/IE TO3HAHHUS;

* Ppa3BUTHE MHTEpPECa K UCCIIENOBATEIbCKOMN JEATEIBHOCTH;

*  Ppa3BUTHE ONbITAa TBOPUECKOMU JEATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

*+ pa3BUTHE HaBBIKOB OpraHU3allUU HAyYHOTO TPYJla, Pa0OTHI CO CIOBAPSIMHU M SHIUKIIONEUSIMU;

+ CO3JlaHUE€ YCIOBUH JJIs peald3allid BO BHEYPOYHOE BpEMsl IPHOOPETEHHBIX
YHHUBEPCAJIbHBIXYUEOHBIX JIEHCTBUI B YpPOUHOE BpEMSI;

 pa3BUTHE OMbITa HeHOPMATHLHOTO OOIICHUS, B3aNMO/ICHCTBHSI, COTPY/IHUYECTBA;

+ (opmupoBaHUE HaBBIKOB IOCTPOCHUS (PU3MUECKUX MOJENell W ompeneseHus] MpaHull ux
MIPUMEHUMOCTH.

*  COBEpIICHCTBOBAHWE YMEHHUI NPUMEHATh 3HAHMA MO (QU3MKE s OOBACHEHUS SBICHUN
MIPUPOJIBI, CBOMCTB BEUIECTBA, CAaMOCTOSTEILHOTO TPUOOPETEHHS M OLEHKH HOBOW HH(pOpMAIHUu
(U3NYECKOTO COoIepIKaHus, UCIIOIb30BAHNS COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

*  HCIOJBb30BaHME NPUOOPETEHHBIX 3HAHUM M yMEHUH Ul pEeLIeHUs NPaKTUYECKUX,
KU3HEHHBIX3a]1a4;

*+  BKJIIOYEHHE YYAIIUXCS B Pa3HOOOPA3HYIO JIEATENBHOCTh: TEOPETUUYECKYIO, TPAKTUYECKYIO,
aHAJIMTUYECKY10, TOMCKOBYIO;

*  BBIpa0OTKa FTMOKMX YMEHUH NEPEHOCUTh 3HAHUS U HaBBIKU Ha HOBBIE (POPMBI yueOHOM paboThI;

Metoabl 00yuennsi 1 GopMbl OPraHU3aLMU 1eSITeIbHOCTH 00YYaIOIINXCH

Peanuzanus mporpaMmbl BHEYPOUHOW JI€ATENBHOCTH «3HATOKM (UXUKHY» TMpPEeArosaraer
UHIUBUAYAIbHYIO M TpYNNOBYIO paboTy oOyyarolmuxcs, I[UIAHUPOBAaHUE U  IPOBEACHUE
HCCIIEI0BATENILCKOTO AKCIEPUMEHTA, CAMOCTOSTEIbHBIN cOOp JaHHBIX JJIs PELICHUs NPaKTHUYECKUX
3aJ1a4, aHaJIU3 U OLIEHKY IMOJIYYEHHBIX pe3y/bTaTOB, U3rOTOBIEHUE TocoOuil 1 Mmonenei. [Iporpamma
IpeJycMaTpuBaeT He TOJNbKO OOydaroliMe M pa3BUBAIOLIME LENH, €€ peau3alus ClocoOCTBYET
BOCIIUTaHHUIO TBOPYECKOM JINYHOCTH C aKTUBHOM KU3HEHHOM MTO3UIIMEN. BBICOKHX pe3ysIbTaToOB MOTYT
JOCTUYb B JAHHOM CJIy4ae HE TOJIBKO YYEHUKH C XOpOIIEH HIKOJBHOH yCIEBAaEMOCTBIO, HO U BCE
1eneyCcTpeMIIEHHbIE aKTUBHBIE pedsITa, yiKe cieNaBlIne cBoi MpodhecCHOHAIbHBIN BHIOOD.

IInanupyemble pe3yabTaThl

[Tocne n3ydeHus: mporpaMMbl BHEYPOUHOH AESITETbHOCTU «3HATOKU (UMK 00yUarommecs:

COBEPILEHCTBYIOT YMEHHUSI Ha MPAKTUKE MOJb30BAThCA MPUOOpaMM, MPOBOIUTH HU3MEPEHUS
(bu3NYECKUX BEIMYMH (ONPEeNATh IIeHY JIeJIeHHs], CHUIMATh MTOKa3aHMs, COOII0AATh PaBUiia TEXHUKU
0€30IaCHOCTH);

* Hayyarcs MOJIb30BaThCS NMPHUOOpaMH, C KOTOPHIMU HE CTAJIKHBAIOTCS Ha ypoKaxX (U3UKU B
OCHOBHOM IIIKOJIE;

*  pa3paboTaroT ¥ CKOHCTPYUPYIOT MPUOOPHI U MOJIENH JIJIS IIOCTEAYIONIEeH paboThl B KAOMHETE
buzuku.

* COBEPIICHCTBYIOT HAaBBIKM IIMCBMEHHOM M YCTHOM pe4d B IIPOLECCE HANMCAHUsA
UCCIIEI0BATENBCKUX PA0OT, MHCTPYKLUI K BHIOJHEHHBIM MOJIENISIM U PHOOpaM, MPH BBICTYTICHHUSIX
Ha Hay4HO — NNPAKTHYECKUX KOHPEPEHIUAX pa3IMUHbIX YPOBHEH.

e ompenensT JalbHEHIlee HalpaBlIeHUE PA3BUTHUA CBOMX CHOCOOHOCTEH, cdepy HayuHBIX
MHTEPECOB, ONPEIENATCS ¢ BBIOOPOM JajibHEHIIEro o0pa30BaTENbHOIO MapuIpyTa, JalbHEHIIero
npo¢uis o0yueHHs B CTapIlei IKOJIe.



Ilpeomemnwvimu pezynsmamamu IpOrpaMMbl BHEYPOUHOH EITEIEHOCTH SBIISIOTCS:

1. ymMeHune TONB30BATHCS METOJAMH HAYYHOTO T[IO3HAHMS, NPOBOIUTH HAOIIOJCHUS,
IUTAHUPOBATH U TIPOBOJIUTH IKCIIEPUMEHTBI, 00padaThIBaTh pe3yIbTaThl H3MEPEHHIA;

2. HayYUTHCS TOJIH30BATHCS U3MEPUTEIBHBIMHA PUOOpaMu (BECHI, JMHAMOMETP, TEPMOMETD),
COOMpPATh HECTIOKHBIEC IKCIIEPUMEHTAIIbHBIC YCTAHOBKH JUIS IPOBECHUS MTPOCTEHIIINX OIBITOB;

3. pa3BUTHE 3JIEMEHTOB TEOPETHYECKOTO MBILIUICHUS HAa OCHOBE (HOPMUPOBAHHMS yMEHUH
yCTaHaBJIMBATh (PaKThI, BBLACIATH INIABHOE B N3y4aeMOM SIBIICHHH, BBIABIISTH IPHYMHHOCIICICTBEHHBIE
CBSI3W MEXJY BEIMYMHAMHU, KOTOPBIE €r0 XapaKTepU3YIOT, BBIIBUIaTh TUIOTE3bI, (OPMYIHPOBATH
BBIBO/IBI;

4. pa3BUTHE KOMMYHUKATUBHBIX YMEHHIA: JOKJIAIBIBATh O PE3yJIbTaTaX IKCIEPUMEHTA, KPATKO
M TOYHO OTBEYATh Ha BOMNPOCHI, MCIIOJIB30BATh CIIPABOYHYIO JUTEPATYpy U JAPYrHe HCTOYHHKH
uHpOpMaLuu.

Memanpeomemusimu pe3yibmamamu IPOrPaMMbl BHEYPOUHOU IEATEIBHOCTH SBIISIOTCS:

1. oBazieHne HaBBIKAMU CaMOCTOSTENBHOTO MPUOOPETEHHs] HOBBIX 3HAHUH, OpraHU3aluu
y4eOHOHM J1esSTeTbHOCTH, TOCTAHOBKY LIEJEH, ITAaHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH PE3YJIbTaToB
CBOCH JIeATENIbHOCTH, YMEHUSMH TIPEIBHUJIETh BO3MOXKHBIE PE3yJIbTaThl CBOMX JCHCTBHIA,

2. IpuoOpETeHNEe ONbITa CAaMOCTOSITENBHOTO IOWCKAa aHalu3a M OoTOOpa HH(MOpMaLUH C
WCIIOJH30BAHNEM PA3IMYHBIX MCTOYHHUKOB M HOBBIX HWH(OPMAIIMOHHBIX TEXHOJOTHH U PEUICHHUs
IKCTIEPUMEHTANIBHBIX 337134,

3. popmupoBaHue yMEHUI pabOTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH,
NpPEACTaBISATh W OTCTAaMBAaTh CBOM B3MVSAABI M yOEXKICHHUS, BECTH MAHMCKYCCHIO OBJIAJCHUE
HKCIEPUMEHTATIBHBIMI METOAAMH PEIICHUS 3a/1a4.

JIuunocmuvimu pe3ynibmamamu NporpaMMbl BHEYPOUHOU JEATEILHOCTU SBIISIOTCS:

1. c(OPMHPOBAHHOCTh TIO3HABATEIFHBIX HWHTEPECOB, MHTEIUICKTYyaJbHBIX W TBOPUYECKHX
CIOCOOHOCTEN yyaruxcs;

2. CaMOCTOSITENTLHOCTh B IPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUMH;

3. pUOOpeTeHne yMEHHUS CTaBUThb Iepes; COOOM I03HAaBaTEeNbHbIE 1€, BbIIBUIaTh
TMIIOTE3bl,J0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHHUS;

4. MPUOOPETEHNE TOJOKUTEIBHOIO SMOIMOHAIBHOIO OTHONIEHHS K OKpY’Karoen

pUpoJIe HcaMoMy ceOe Kak 4acTH MPUPOJIBI.

Cnoco0bl O1IeHKH YPOBHS 10CTHKEHHUA 00y4Yal0IMXCcs

KagecTBO MOJrOTOBICHHOCTH yUallluXcsl ONpeeNsIeTcs] KaueCTBOM BBIOJHEHHBIX UIMU Pa0oOT.
Kputepuem olLieHKM B JaHHOM Cily4yae SIBJIS€TCS CTENEHb OBJAJCHHUSI HaBbIKAMU paOOTHI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHOCTb  Pa0OThI, TIIATENbHOCTh HKCHEPUMEHTa, HAyYHOCTb
MpeIaraéMoro peueHus: mpoosieMbl, BHEIIHUNA BHJ U KadyecTBO PabOTHI mpuOopa WM MOJENH,
COOTBETCTBUEHCCIIEI0BATEIBCKON pabOTh TpEOyeMbIM HOpMaM U IIpaBUIaM O(QOPMIICHHS.

[ToompurenbHOl (OpMON OLIEHKM TpyAa YdYalluxcsl SBJSETCS JAEMOHCTpauus pabor,
BBINIOJTHEHHBIX YYallUMHUCS U BBICTYIUIEHME C PE3yJIbTaTaMU HCCIEIOBAHUM IEpes pa3iIndHbIMU
ayIMTOPHUSMU (B KJIacce, B CTAPUIMX M MJIAAIIUX KJlaccaX, YUYUTENsIMH, eJaroraMy JOMOJIHUTEIBHOTO
00pa30BaHMs) BHYTPH LIKOJIBI.

Pabora ¢ yueOHBIM MarepHaloM pa3HOOOpa3HbIX (OPM J1aeT BO3MOXHOCTh KaXJIOMYy HX
yyaluxcs MpOSsIBUTh CBOU CIIOCOOHOCTH (B OOJIACTH CHUCTEMAaTH3allMM TEOPETHUECKUX 3HAHWM, B
o0jacTu peleHusl CTaHJapTHBIX 3ajad, B OOJACTH pEIIeHHs HECTaHJApTHBIX 3ajad, B o01acTu
HCCIIeI0BATENBCKOM paboThl U T.7.). CUTyalluu ycrexa, Co3Jarolue MoJ0KUTETbHYI0 MOTHBAIIMIO K
NEeSTeNIbHOCTH, SIBJISIOTCS BaXXHBIM  (DAaKTOPOM  pa3BUTHS TBOPUECKUX U  TO3HABATEJIbHBIX
CMOCOOHOCTEH yyaIuxcs.

Conep:xaHue NnporpaMMbl BHEYPOYHOM 1eSITeJIbHOCTH
BBenenue. Brognoe 3ansatue. llenu u 3amaun kypca. Texauka 0€30MacHOCTH.
Posib 3kcniepuMeHTa B AKU3HU YeJI0BEKA.
Teopus: I3yuuTb OCHOBBI TEOpUM MOrpemHocTed. [lorpemHocT npsMbIX W KOCBEHHBIX
M3MEPEHUH, MAaKCUMAJIbHAS IOTPEIIHOCTD KOCBEHHBIX U3MEPEHMI, YUET OTPEIIHOCTEH U3MEPEHUH TIPU
noctpoenuu rpadukos. [Ipeacrapienne pe3yabTaToB U3MEPEHHU B GopMe TaOIHUI] U TPadhUKOB.



IIpakmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEH NIPUMEHSTH P BINOJIHEHUH SKCIIEPUMEHTAIBHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ Hcmoab3oBanneM odopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 8UO08 0EesAMeNbHOCIU.

[TpuBOoANTE TpUMEpPHl OOBEKTOB M3ydeHUs (U3MKU ((pHU3HUECKUe sBICHHS, (Pu3nyecKoe Temo,
BelecTBo, (usnueckoe moise). HabmomaTte w aHanm3upoBaTh (GuU3HUECKHE SBJICHHS ((DUKCUPOBATH
M3MEHEHHS CBOMCTB OOBEKTOB, CPABHUBATH UX U 0000maTh). II03HAKOMHUTBCS C AKCIEPUMEHTAIBHBIM
METOO0M Hccie1oBanus npupoasl. COopka npuOOpOB M KOHCTPYKIMMA. Mcrionb30BaHe H3MEPUTEIIBHBIX
npubopoB. BeimonHeHne 1a0OpaTOpHBIX M MPAKTUYECKHX paboT. JlMarHoCTMKa W YCTpaHEHHE
HeHCIIpaBHOCTEHW MpUOOPOB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUU UMEIOLIUXCS IaHHBIX.

TenoBble siBJICHUS.

Tennooe pacipenue tein. IIpoueccs! miaBaeHus U OTBEpACBaHUS, UCIIAPEHUS U KOHJCHCALIUH.
Termnonepenayda. BiiaxxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu:

1. HabmroieHue tasiHus Jbaa B BOJE.

2. CKOpOCTb UCHapeHHsl Pa3InYHbIX KHUJIKOCTEH.

3. TennioBble ABUTATENH OyAYIIETO.

Jlabopamopnwle pabomel (¢ HCMOJIL30BaHHEM 000pyaoBanns «Touka pocTay)

1. U3MeHeHus JUIMHBI TeJa IpU HarpeBaHUU U OXJIaKICHUH.

2. OTnuBKa napapmHOBOTO COJIIATHKA.

3. Habnronenue 3a miaBjaeHUEM JIbaa

4. OT uero 3aBUCUT CKOPOCTh UCHAPEHUSI )KUJIKOCTU?

5. Habnronenue TenaonpoBOJHOCTH BOJBI M BO3/1yXa.

Xapakmepucmuka 0CHOBHBIX 8UO08 0esAMENbHOCIU.

CamocrosTenpHO (OPMYIHPYIOT TMO3HABATEIBHYIO 3a1ady. YMEIOT C IOMOIIBI0 BOIPOCOB
N00BIBaTh HEJOCTaroIyl HHpOpManuio. Mcrnonp3oBaHHEe HW3MEPHUTENbHBIX HpUOOPOB. BrimonHeHue
71a00paTOpPHBIX M TpakTHYeCKuX paboT. J[MarHoCTHKa M YCTpaHEHHE HEHMCIIPaBHOCTEH HpHUOOpPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHUM UMEIOIUXCs JaHHBIX. KoHCTpyrnpoBaHue u MoienupoBaHUe.

BeinonHenne 3agaHuil MO yCOBEPLIEHCTBOBaHMIO MpUOOpPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. PazpaboTka 1 mpoBepka METOJUKU dKCIIEpUMEHTaIbHON paboThl. PaboTa B ManbIx rpynmax.
AHanmu3upyIoT, BEIOMPAOT U 0OOCHOBBIBAIOT CBOE peleHue, aeicTBus. IIpencraBieHue pesysibTaToB
IIapHOM, TIPYIIIOBOM JAEATEIBHOCTH. Y4YacTHE B JUAJIOre B COOTBETCTBUM C IPAaBHIAMU DPEYEBOTO
MIOBEICHHUS.

DJleKTprYecKHe IBJIeHHUS.

Mukpomup. Mozenu atoma, cymecrtsoBasiure 10 Hayana XIX. Mcropust OTKpeITUS U NEUCTBUSA
raJibBaHUYECKOro dnemeHTta. Mcrtopus cosnmanust snekrpodopHort MamuHbel. OmneiT  Bombra.
ONEKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnoJib3oBaHueM ooopyaoBanusi «Touka pocray)

1. Monenu atomoB.

2. 'anbBaHWYECKHE PJIEMEHTHI.

3. Pabota snektpodopHOMMAIINHEI.

4. OnbiTel Bonbra u ['anbBanm.

Jlabopamopnvie pabomoi:

1. Co3gaHue rabBaHMYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B )KUIAKOCTSIX.

Xapaxkmepucmuka OCHOBHBIX BUIOB JI€STEIbHOCTH:

VYnpaBisioT cBoel MO3HABATENbHON 1 y4eOHOMH eI TeTbHOCTHIO OCPEICTBOM TOCTAaHOBKH IIEJIeH,
IUTAaHUPOBAHUS, KOHTPOJIS,, KOPPEKLIUN CBOUX JIEUCTBUM U OLIEHKHU YCIEIIHOCTU yCcBOeHUs. CpaBHUBAIOT
Croco0 W pe3yiabTaT CBOMX JEHCTBHM C 00pa3loM - JHCTOM COINpOBOXAeHUA. OOHapy>KUBAIOT
OTKJIOHEHUs. OOyMBbIBaIOT NPUUUHBI OTKJIOHEHHH. OCYyIIECTBIAIOT CAMOKOHTPOJIb UB3aMMOKOHTPOJb.
Hcnonp3oBaHne W3MEPHUTENbHBIX NPUOOPOB. BhimonHeHne 1a0opaTOpHBIX W MPAKTHYECKUX pPadoT.
JluarHocTvka M YCTpaHEHHE HeHCIpaBHOCTEW mNpuOopoB. BbeICTpanBaHMe TMIIOTE3 HAa OCHOBAHUU
nMerouxcs qauHbix. KoHcTpynpoBaHue U MOJEINPOBAHHUE.

DJIEKTPOMArHUTHbIE SIBJICHHSA.



MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarHuTHele Oypu. PasHoBuaHOCTH
AJIEKTPOM3MEPUTENBHBIX PUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnoab3oBanueM odopyaoBanus «Touka poctay):

1. HarnsgHocTh MOBeIeHHsI BEIIECTB B MAarHUTHOM TI0JI€.

2. IIpe3eHTanyiyi 0 MarHUTHOM I10JIe 3eMJTU U O MAarHUTHBIX OypsIX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH IEKTPOU3MEPUTEIBHBIX PUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEH JICKTPOIBUTATENEH.

Jlabopamopnvle pabomei: 1. VccnenoBanue pa3muuHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esTMeNbHOCTNU.

YpaBisfOT CBOCH MO3HABATEILHOM M yUeOHOM JIEATEIILHOCTHIO MTOCPEACTBOM IIOCTAHOBKY IEJICH,
IJIJAHUPOBAHUS, KOHTPOJISl, KOPPEKLIUU CBOMX JIEUCTBUI U OLEHKH YCHEIIHOCTH yCBOEHUsI. CpaBHUBAIOT
croco0 W pe3yiabTaT CBOMX JEHCTBHM C 0Opa3lmoM - JIMCTOM CONpOBOXACHUA. OOHApYKUBAIOT
oTksIoHeHHI. OOAYMBIBAIOT NPUYMHBI OTKJIIOHEHHH. OCYIIECTBISIIOT CAMOKOHTPOJIb HB3aUMOKOHTPOJIb.

OnTuyeckue siBJIeHUS.

HcrouHnky cBeTa: TEIUIOBBIE, JIOMHUHECLIEHTHBIC, MCKYCCTBEHHbIE. M3roToBieHue Kamepsl -
00CKypa | UCCIIe0BaHNE U300paKEHUS C IIOMOIIBIO MoIeH. MHOTOKpaTHOE 300pakeHue MpeIMeTa B
HECKOJIbKUX TUIOCKUX 3epKajaX. M3roToBUTHh MEPHUCKON M C €ro MOMOIUIbI0 MPOBECTH HAOIIOJIEHUS.
[IpakTHueckoe UCIOIb30BaHNE BOTHYTHIX 3€pKaJl. 3pUTENbHbBIE WILIIO3UH, TOPOKIAEMbICIIPETIOMIICHUEM
cBera. Mupaxu. PazButre BOJOKOHHOM OoNTUKH. MCoap30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoanusi «Touka pocray)

1. PaznnuHble MCTOUHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIBKUXIIJIOCKUX 3€pKaax.

3. M300paxeHne B BOTHYThIX 3€pKaax.

4. Vcnonb30BaHuE BOJIOKOHHOW ONTHKHU.

5. YerpoiicTBo ¢oToarnmnapaToB, KHHOIIPOEKTOPOB, KalIeHJOCKOIOB.

Jlabopamopnvie pabomoi:

1. U3rotoBneHune kamepsl - 00CKypa U UCCIIEJOBaHUE N300pa)KEHUS C ITOMOIIBI0 MOJIEIH.

2. IlpakTueckoe MPUMEHEHHE MIOCKUX 3epKall.

3. [IpakTHueckoe UCIOIb30BaHUE BOTHYTHIX 3€pPKal.

4. sroToBneHue nepruckona U HaOII0eHUs ¢ TTOMOIIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCHU

YpaBisioT CBOEH MO3HABATEILHOM M yUeOHOMU e TENbHOCTHIO MOCPEACTBOM MMOCTAHOBKHU IEJIEH,
MJIAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMUA CBOMX JIEUCTBHUI U OIEHKH YCIICIIHOCTH YCBOCHUS. BhIensior u
GOopMyNUPYIOT TMO3HABATENBbHYIO II€Nlb. BBIIENSIOT KOJMYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB,
3aJlaHHble ciioBaMU. [IpMHUMAIOT MO3HABATENbHYIO LIEIb U COXPAHSAIOT €€ MPHU BBITOJIHEHUNYUYEOHBIX
neiictBuil. Oco3HAIOT CBOU AeHCTBUS. MIMEIOT HaBBIKHM KOHCTPYKTUBHOTO OOIIIEHHUS B MAJIBIX TPyMIIax.

Yesi0oBek U npupoaa

ABTOMAaTHKa B Hallel ku3HU. [[prMepbl HCTIOIB30BAHMS aBTOMATUYECKUX YCTPOUCTB B HAyKe, HA
pou3BoJICTBE U B ObITYy. CpencTBa cBsa3u. Pagyno u teneBuaeHre. AJbTepHATUBHbBIE HCTOYHUKY SHEPTUH.
Buner snexrpoctannmii. Heo0X0AMMOCTh S5KOHOMUM MPUPOIHBIX PECYPCOB U HCIIOIH30BAHMS, HOBBIX
9KOJIOTUYHBIX U Oe30macHbIX TexHosoruii. Hayka u 6e30macHOCTh Jo/1e.

Hemoncmpayuu: 1. poTomaTreprabl ¥ cIaiIpl O TEME.

Jlabopamopuvie pabomol.: 1. I3yuenne AeCTBUN CPEICTB CBS3H, PATUO U TEIIEBUICHUS.

Xapakmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU.

CamocrosiTenbHO  (GOPMYTUPYIOT TIO3HABATENBbHYIO 3a7ady. YMEWT (WId pa3BUBAIOT)
CIOCOOHOCTH C TOMOIIBIO BOTIPOCOB JOOBIBATh HEJOCTAIOILYIO HH(OpMAIHIO.

Kunemaruka

Crnioco0OsbI onucanusi MexaHnueckoro aBrxeHus. Cucrema orcueta. [IpsMonnneliHoe ABHXKEHUE.
[IpsmonuHeliHOEe paBHOMEPHOE JIBMKEHHUE T10 INTOCKOCTH. [lepemerienre u CKOpoCTh P PaBHOMEPHOM
MPSIMOJIMHETHOM JBMXKEHUU MO IUIOCKOCTU. OTHOCUTEIBHOCTHh JBMXKEHUA. CIOXKEHUE IBMXKCHHI.
[Tpunnun He3aBUCHUMOCTH JBIWKEeHMA. KpuBonmHeliHOe nBIKeHME. [[BrkeHHne Tena, OpOIIeHHOTO O/
yIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHHE 110 OKPYKHOCTH. YTi0Bas CKopocTs. Ilepuon u wacrora
BpauieHus1. CKOpOCTh U YCKOPEHHE NTPU PABHOMEPHOM JIBUKEHUH 10 OKPYKHOCTH.

Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka poctay):



1. N3yuenue nBrkeHus CBOOOHO MAJAIOIIETO Tea.

2. W3ydenune IBUKEHUS IO OKPYKHOCTH.

IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO MBIDKEHUS MpPU HCIOJIB30BAaHUM TPEHaXepa
«OeroBasi IOPOKKa».

2. Hcrtopuueckast pEeKOHCTPYKLHMs ONBITOB [amuies 1O ONpEeAeNeHUI0  YCKOPEHHS
CBOOO/IHOTO TTaJICHNUS TEl.

3. [TpunIUIBEL pabOTHI TPUOOPOB JJIsI U3MEPEHUS CKOPOCTEH U YCKOPEHHH.

4. [Tpumenenne cBOOOAHOTO MAaCHNUS TSI U3MEPEHHUS PEaKIMU YEIOBEKA.

S. Pacuer TpaekTopun IBUKEHHUs IepcoHaxel pacckazos P.Pacmy.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCHmU: YTeHne W O00CYXJIEeHHE TeKcTa craTei
MHTEPHET-CATOB, 00CYKICHHE JJOKJIAJI0B U MPE3EHTANN, COCTABICHHE U PELICHHUE 3a]a4, 00CYKIeHUE
croco0oB pemreHus (moaroroska k OI'D no dusuke).

JAunamuka

WNuepunansueie cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BrkeHue Tena moj JEHCTBUEM
HECKOJIbKUX CHJI. /[IBM)KEHHWE CHCTEeMBbl CBSI3aHHBIX Tel. J(MHaMHKa pPaBHOMEPHOTO JBUXKCHHS
MaTepUaIbHOM TOUKHU MO OKpY>KHOCTH. Kitacchl cuil. 3aKOH BCEeMUPHOTO TATOTeHHs. J|BU)KEHUE TUIaHeT.
UckycctBennsle cryTHUKH.ConHeuHas cucreMa. VMcTopusi pa3sBuTusl IpelcTaBieHUd o BceeneHHOM.
Ctpoenue u 3BotoLMS BeeneHHoi.

Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):

1. M3mepeHune Maccol Tea ¢ UCIO0Ib30BAHUEM BEKTOPHOT'O Pa3I0KEHUs CUIIBL.

2. N3yyeHne kuHeMaTHUKU U IMHAMUKHA PaBHOYCKOPEHHOTO ABUKEHUS (Ha IPUMEPE MAILIMHBI
ATByJa).

3. N3yueHnue TpeHus CKOJIbKEHHUS.

IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

1. Hcropudeckas pekoHCTpyKIus onbIToB KysioHa 1 AMOHTOHA 110 OIIPEJENICHUIO BETUYNHBI
CHJIBI TPEHUS CKOJIbKEHHUSL.

2. IlepBble UCKYCCTBEHHBIE CITyTHUKH 3EMIIH.

3. Kak ornuuaroTcsi MexaHmdeckue Mpolecchl Ha 3emiieé OT MEXaHMYECKHX IPOILIECCOB B
Kocmoce?

4. Tena Conneuynoii cuctembl. OTKpBITUS HA KOHYUKE TIEpa.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe W OOCYXKICHHE TEKCTa cTarei
WHTEPHET-CATOB, 00CYXKJICHHE JIOKJIAJI0B U MPE3EHTAIINH, COCTaBIICHHE U PEIICHUE 3a/1a4, 00CYKICHHE
croco6oB pemeHus (moarororka k OI'D mo guszuke).

HNmnyabc. 3aK0H COXpaHEeHUsI MMITYJIBCA

Umnynec. M3MeHeHue ummysiabca MarepHalbHOM Touku. Cuctema Ten. 3aKOH COXpaHEHHS

AMITYJIbCA.
Tpumepnvie memvl nNPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
1. PeakTnBHOE NBHKEHUE B IPUPOJE.
2. PaccnenoBanue /ITII ¢ moMoIIbrO 3aKOHA COXpPaHEHUSI UMITYJIbCA.

Xapakmepucmuka OCHOBHBIX 6UO008 OesamelbHOCMU. YTeHHEe W OOCYXKJIEHHE TEeKCTa CTaTel
MHTEpPHET-CalTOB, 00CYXICHHE JIOKJIAJI0B U MPE3EHTALINI, COCTaBICHUE U PELICHUE 3a1a4, 00CyXIeHHe
croco6oB peeHus (nmoaroroska k OI'D no gpusuke).

Cratuka

PaBHoBecue Tesra. MOMEHT Cuilbl. Y CIIOBHS paBHOBECHS TBEPAOIO Tena. [IpocTeie MexaHU3MBI.

Jlabopamopnuvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

OrnpezenieHne MEHTPOB MACC Pa3IUIHBIX TN (TPH CIocooa).

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. [IpuMeHeHne MPOCTHIX MEXAHU3MOB B CTPOUTEIIBCTBE: OT 3EMIISTHKH JI0 HEOOCKpeoa.

2. HccnenoBanne KOHCTPYKIIMU BEJIOCHIIEA.

Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHne W O00CYXJIEeHHE TeKcTa craTeil
MHTEPHET-CaTOB, 00CYKIECHHE JOKJIAJ0B U IPE3eHTALN, COCTABICHHE U PELICHUE 3aj1a4, 00CYXKIeHUE
croco0oB pemreHus (moarororka k OI'D no ¢usuke).



Mexanu4yeckue KoJ1e0aHUs U BOJTHbBI

Mexannueckue kosebanus. IIpeoOpa3oBaHume »HHEPTUM MPU MEXAHWYECKUX KOJICOAHUSX.
MaremaTnueckuil ¥ npyKUHHbII MasTHUKH. CBOOOJHBIE, 3aTyXaOLIUEe U BBIHYXJAECHHBIE KOJEOAHUS.
Pe3onanc. Mexanuueckue BOJIHBI. [[IMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

W3ydenne koneOaHU HUTSTHOTO MasiTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. CTpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTBI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXKIEHHME TEKCTa cTaTeil
MHTEPHET-CalTOB, 00CYXICHUE JJOKJIAJ0B U MPE3EHTALNIH, COCTaBICHUE U PELICHUE 3a1a4, 00CyXCHHE
crnoco6oB pemenus (moaroroska Kk OI'D no ¢pusuke).

DJIEKTPOMAarHUTHbIC KOJICOAHUSI H BOJIHBI

[lepemennslil snekTpudeckuii Tok. KonebarenbHplid KOHTYp. BeIHy)IeHHBIE 1 cBOOOAHBIE DM
KosebOanus. OM BOJHBI U UX CBOMCTBA.

IIpumepHole membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

[TpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

Bnusinue OM u3inyuyeHuil Ha KUBbIE OpTraHU3MBI.

M3rotoBneHne yCTaHOBKH ISl IEMOHCTPALMU ONBITOB 110 OMMU.
OnexTpoMaruuTHoe uznydenue CBY-neuu.

Hcropudeckas peKOHCTPYKLHS ONBITOB AMIiepa.

Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHNE U O00CYXJIEHHE TeKcTa craTei
UHTEPHET-CalTOB, 00CYXICHHE JJOKJIAJ0B U MPE3EHTALUI, COCTaBICHUE U PELICHUE 3a1a4, 00CyXICHHE
crnioco6oB pemenns (moaroroska Kk OI'D no ¢pusmnke).

du3uKa aTOMa U AaTOMHOI0 A/Apa

Crpoenune aroma. Iloryomenne u ucnyckanue csera aromamMu. Onruueckue cnekTpbl. OIbIThI
Peszepdopna. [1nanerapHast monens aroma. CTpoeHUE aTOMHOTO sijipa. 3apsA0BO€ U MAacCOBOE YMCIA.
SlnepHble cuibl. DHEPrusi CBA3M aTOMHBIX sj€p. 3aKOH PaJHMOaKTUBHOTrO pacnaia. Anbda- u Oera-
pacnanbl. I[IpaBuna cmemenus. SnepHeie peakuuu. JleneHue m cuHTE3 saep. SlnepHas >HepreTuka.
Hcrounuku sHeprun ConHua M 3Be3A. Perucrpaums snepHbIX u3inydeHuil. BinsHue paguoakTHBHBIX
M3JIy4YEHUH Ha )KUBbIe OpraHu3Msbl. Jlo3umeTpus. DKoIornueckue npoOieMbl siIE€pHON SHEPTETHKY.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PADOM.:

agrwbdE

1. Hcropus nzydenus atoma.
2. Wzmepenue KIIJI conneunoit 6arapen.
3. HeBunnMble U31y4eHns B CIEKTPE HATPETHIX TEIl.

Xapaxkmepucmuka OCHOBHbIX 6U008 OesamenlbHOCmuU. YTeHHEe U O00CYXKJEeHUEe TeKCTa cTaTel
MHTEPHET-CAiTOB, 00CYKICHUE JOKIIAI0B U IPE3CHTAIN, COCTABICHHE U PEIICHNE 33/1a4, 00CYXKICHUE
crnoco6oB pemenus (moaroroska k OI'D no ¢pusuke).

®opMBbI OPraHu3aluy 00pa3oBaTeJbLHOIO MpoLecca:

- IpynIoBasi;

- UHAUBUyalIbHAs;

- (ppoHTaNTBHAS.

Benyuiue TexHosioruu:

Hcnonb3yroTcs 3JIE€MEHTHl CIEAYIOUMX TEXHOJOTHM: NpoeKTHas, MNpoOjJeMHOro oO0y4eHws,
MH(POPMAIIMOHHO-KOMMYHHKALIMOHHAS, KPUTHYECKOTO MBILIUIEHUS, TPOOJIEMHOT0 1MAJIOTa, UTPOBasl.

OcHOBHBIE MeTOIbI PA00THI HA YPOKeE:

Benymmmu Metomamu oOyueHHs SBISIOTCS: YAaCTMYHO-TIOMCKOBOM, METOJ MaTeMaTHYeCKOTro
MO/JICJINPOBAHUS, AKCHOMATUYECKUN METOI.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS IOMOJHUTENIBHBIM, TO OTMETKA B OajulaXx HE CTaBUTCS. Ydaluiics
YUHUTCSI OILICHUBATH Ce0s M IPYTUX CaM, UTO MO3BOJISET pa3BUBATh YMEHUS cCaMOaHalN3a U CIIOCOOCTBYET
Pa3BUTHIO CaMOCTOSATEJIBHOCTH, KaK CBOMCTBY JIMYHOCTH ydallerocs. BulsBiaeHHE NMPOMEXYTOUHBIX U
KOHEUYHBIX PE3yJIbTaTOB YUALIUXCS MPOUCXOAUT Yepe3 MPAKTHUYECKYIO JeSITeIbHOCTD; 3a4eTHBIE PA0OTHI:



METOJIOB

* TeMaTuyeckas MoJ0OpKa 3a7ayd Pa3IMYyHOTO YPOBHS CIOXHOCTU C NPEACTABIECHUEM pa3HbIX
AOKYMEHTA, Mpe3eHTanuu, (di-

peLeHus B

aHUMAIUH, BUAEOPOJIHKA Wi WeED - crpaHuIbl (caiita)

* BBICTABKa [TPOCKTOB, MPE3EHTAIUH;

¢ ICMOHCTpanusa SKCIICPUMCHTA, KauyeCTBECHHOMU 3aJa4u ¢ Ka4CCTBCHHBIM (YCTHBIM HJIN B BUIC

BUJC TEKCTOBOI'O

MPWIOKEHUS, B TOM 4HCIe, NpPE3CHTAIMEH) OMMCAHMEeM TMpolecca Ha 3aHiITHH, QecTuBale
AKCIICPUMEHTOB; (PU3MUECKHUE OJTUMITHAIBI.
KajieniapHo-reMaTuyeckoe NJIaHUPOBaHUe
No Tema 3aHaTHSA Hcnoan3oBanue NIpUMEYaHUE
/11 o0opynoBanusi
LHEeHTpAa
eCTeCTBEHHOHAYYHOI
H TEeXHOJIOTHYecKoii
HanpaBJIeHHOCTeH

«Touka pocra»

Beenenue (14)

BBoanoe 3ansrtue. Llenu u 3agaun kypca. Texuuka | KomnerorepHoe
1 0€301acHOCTH. 000pyI0BaHKE
Posib 3kcniepuMenTa B JKU3HHU YesloBeKa (24)
Cucrema eIMHULL, TIOHATHE O MPSIMBIX U KOCBeHHBIX | KoMmbioTepHoe
2. HU3MEPCHHSIX o0opyIoBaHUE
OuU3NYECKUl IKCIIEPUMEHT. O6opynoBanue IS
Buner ¢usndeckoro skcrepumMenTa. IlorpemHocts | reMoHCTpanuit
u3MepeHusi. Bunel mnorpemrHocTeil  M3MepeHHs.
3. Pacuér morpemHocTy n3MepeHusl.
TenJioBble siBjieHus (12 4)
PasHooOpaszue TtemnoBbix sBneHuil. TeruioBoe | KommbroTepHoe
4. paclIupeHue Tel. o0opy10BaHue
JlaGopatopuast pabora «M3menenuss nnuubl Tena | O6opymoBaHue TUTSt
IPY HArpeBaHUU U OXJIAXKICHUI. 71a00paTOpHBIX paboT U
5. YYEHHYECKUX OIBITOB
Tennonepenaua HaGmonenue temnonpoBoanoctu | OGopynoBanue — Juis
6. BOJIBI U BO3/IyXa. JIEMOHCTPAIAU
JlaGopaTtopHnast pabota O6opynoBanue TUTSt
«M3mMepeHne yaenbHOW TEMIOEMKOCTH PA3JIMYHBIX | TaOOpaTOPHBIX PaboT U
7. BEIIICCTBY. YUEHUYECKUX OIIBITOB
[InaBieHne U OTBEp/ICBAHNE. (Ha Gase KOMIUIEKTOB
Jla6oparopnas pa6ora «OTiuBka mapadunoBoro | A7 or3
8. COJITATUKAY
JlaGopaTtopHnast pabota O6opynoBanue TUTSt
«Habnonenne 3a riaBjIeHUEM JIbJa» 71a00paTOpHBIX paboT U
9. YYEHHYECKUX OIBITOB
Pemenne onuMnuaaHex 3amad Ha ypaBHeHue | OOopynoBaHue s
10. TEIIIOBOro OaxaHca JICMOHCTPAITHIA
Pemrenune onmnmnmaHbIX 33249 Ha pacd€r TermioBbix | OOopymoBaHue — UIs
11. | opoueccos JEMOHCTpaLUH
12. | JlaGopaTopus Kpuctamiorpaduu.
Hcnapenue 1 KOHACHCAIHSL. ObopynoBanue A
13. JTEMOHCTPAIHI
CocraB  armoctepsl, HabOmonenue mnepexona | OGopynoBanue — JUIs
14. | HeHaCHIIIEHHBIX [1APOB B HACKIIIEHHBIE. JIEMOHCTpAIMii




BrnakxHocTh Bo3ayxa Ha pa3HbIX KOHTUHEHTAaX O6opynoBanue IS
15. JIEMOHCTPALIMI
JyieKTpUYecKue siBjaeHus (84)
Muxkpomup. Mogenu aroma, cymiectBoBaBime 10 | ObopynoBanue — amis
16. Havaya XIX JTEMOHCTPAINI
HcTtopust OTKpbITHS U AeWcTBUA TajdbBaHU4eckoro | KommnerorepHoe
17. | onemenTa obopyoBaHue
18. | Ucropust co3panus 31neKTpOPOPHON MALTHHBI
Oneitel  Bombra.  Onektpuueckuit  Tok B | KomnerorepHoe
19. | s;mekTponuTax. o0opyIoBaHue
Pemenne omuMnuanHeix 3amad Ha  3akoHbl | OOopynoBanue s
20. | mOCTOSIHHOTO TOKa JEMOHCTpALMi
Habmronenue 3aBUCHMOCTH conpotusnenus | ObopyaoBanue Ui
21. | mpoBOJHUKA OT TEMIEPATYPHI. JIeMOHCTpaIui
JlaboparopHas paboTa O6opynoBanue JUTSt
«OmnpeneneHue  CTOMMOCTM  M3pacXoJI0BaHHOM | J1a00OpaTOpPHBIX padoOT U
AIEKTPOIHEPTHH IO MOILTHOCTU MOTPEOUTENS U MO | YICHUYECKUX OIBITOB
CUETUHKY» (Ha 0a3e KOMILJIEKTOB
22. st OI'D
Pemenne onuMnuanHeix 3azad Ha TemioBoe | OOopynoBaHue s
23. JIIEWCTBUE TOKA JEMOHCTPAIMI
DJIeKTPOMATrHUTHBIE siBJeHus (34)
ONeKTpOMarHUTHbIE apieHus. | ObopynoBanue  Juid
24. | DnexkTpousMepuTeIbHbIC TPUOOPHI. JIEMOHCTpPAIIHA
25. | MarautHas anomanusi. MarauTHbele Oypu O6opynoBanue ISt
26. PaznoBUIHOCTH JIEKTpOABUTATENIEH. ACMOHCTpAN
Onruveckue sipjeHus (94)
VcTouHuKkHU cBeTa: TEIIOBBIE, IIOMHUHECIICHTHBIE O6opynoBanue IS
27. JEMOHCTPAITHI
[IpakTUueckoe UCIOIb30BaHUE BOTHYTHIX 3€pKall O6opynoBanue TUTSt
28. JE€MOHCTPALINI
3puTenbHbIE WJLTIO3HH, nopoxxkaaemsle | O6opynoBanue IS
29. | mpenomiieHneM cBeTa. Mupaxu. JIEMOHCTpPAIIHA
30. | Pa3BuTHE BOTIOKOHHOM ONTHUKH
31. | HUcmonb30BaHue 3aKOHOB CBETA B TEXHUKE
W3roroBneHne MoJieNu Kalelj0cKomna. KomnbrotepHoe
32. 00opyI0BaHue
DKcrnepuMeHTalIbHAs TPOBEpKa 3akoHa oTpakeHus | O0opynoBanue IS
33. CBeETA. JICMOHCTPAITHIA
Jlabopamopnas paboma: «3mepenue nokaszarens | O6opyaoBanue s
MIPEIOMIIEHUS BOJIBI» 1abopaTopHbIX padoT U
34. YUYEHUYECKUX ONBITOB
Kak ornmuaroTcst mokazarenm — mpenomsieHusi | OOopymoBanue — JUIs
35. IIBETHOI'O CTEKJIA JEMOHCTpPALINI
YeaoBek u npupoaa (34)
36. | ABTOMAaTHKa B HaIICH )KU3HU . KommbrorepHoe
37. | Paguo u TeneBueHNE obopyoBanue
ATNbTEpHATUBHBIE WCTOYHHUKH OJHEPrHH. BuIb
38. 3JICKTPOCTAHIIHI




Kunemaruka (8 u)

CriocoObl ONTMCaHMsI MEXaHUYECKOTO ABMKCHHUS OGopynoBanne IS
39. JEMOHCTPAIMI
[IpsmonuHeitHoe paBHOMEpHOEe ABIKeHHEe 10 | OGopynoBaHue 1S
40. m10ckocTH? CMOTPsI M3 KaKOM TOYKH HAOIIOIaTh JIEMOHCTpAIIMH
OTHOCUTENBHOCTh JIBUKEHUSI. Cnoxenue | O6opynoBanue  Juid
4]. JIBIDKECHUH. JIEMOHCTPALIMI
Jlabopamopuas paboma O6opynoBaHue JUTS
«V3yuenue qBUKCHHS CBOOOTHO MAAIONIETO Tellay, | 1a00paTOPHBIX padoT U
42. YYCHHYECKHUX OIBITOB
Jlabopamopuas paboma
43. | «3yuyenue qBUKEHHS TeJa 1O OKPYKHOCTH
Kak u kyna moserena BuimHeBas koctouka? Pacuer | O0opynoBaHue JUTSt
TPACKTOPUHU  JIBIKEHUS Ted M MEpPCOHAXKeW | JeMOHCTpaluii
44. | pacckasos P.Pacns o MionxayseHe
HcTtopuueckast peKoHCTpyKLUs onbIToB ['anuines no | O6opynoBanue Ui
45. | onpeneneHUI0 YCKOPEHMUSI g. JIEMOHCTpAIIMA
Ornpenenienre CKOPOCTH paBHOMEPHOTro JBIKeHUs | OOOpynoBaHue TSt
OpU  WCIOIB30BAaHMU  TpeHaxepa  «Oerosas | JEMOHCTpAlMid
46. | mopoxkay.
JAnnamuxa (74)
Cuna Bomm, cuna yoOexaenus wiu cuwia - | ObopynoBanue Ui
47. (dbu3nveckas BeauyuHa? JIEMOHCTPAIHI
Jlabopamopnas paboma: O6opynoBanue JUTSt
48. | «M3mepeHune Macchl Telay 1abopaTOPHBIX PadoT U
49, JIBr>keHue Tea o ASHCTBUEM HECKOJIBbKUX CHJI YUCHHICCKHX OTIBITOB
JIBI>KEHUE CUCTEMBI CBS3aHHBIX TEIl O6opynoBanue TUTSt
50. JE€MOHCTPALINI
Jlabopamopuvie  pabomsi: «zyuenue  tpenus | OOopyaoBaHue s
CKOJIbKEHUSD» 1a00paToOpHBIX PaboT U
ol. YYEHHYECKHUX OIBITOB
JluHamuika ~ paBHOMEPHOTO  JIBHXKEHUS no | OGopynoBanue  ans
52. | OKpY>KHOCTH JIEMOHCTPAITHI
HcTopus pa3BuTHS NpeACTaBIECHUI O6opynoBanue ISt
53. o Bcenennoii. ConHeuHas cucrema. JEMOHCTPALII
OTKpBITHS Ha  KOHYHKE repa. [TepBrie | OGopynoBaHue TS
54. | UCKYCCTBEHHBIEC CITyTHUKHU 3EMIIH. JIEMOHCTpPAIIHA
NmnyJisbc. 3ak0H coxpaHeHust uMnyJabcea (34)
55. | Kak BHI IXTY Ha30BeTe... KomnerorepHoe
56. | PeakTBHOE IBMKECHHE B IPUPOJIC. obopynosatue
PaccnenoBanme JTII ¢ nomompro  3akoHa | KommbrorepHoe
57. | coxpaHeHHs UMIYJIbCA o0opy10BaHue
CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue IS

«OmnpezneneHue EHTPOB Macc Pa3IMYHBIX Ted (TpU

1abopaTOpPHBIX padoT U

58. | cmocob6a)» YUEHHUYECKUX OTBITOB
[MpumeHenue MPOCTHIX MEXaHU3MOB B | KommbrorepHoe

59. | cTpouTenbCTBE: OT 3eMIISTHKH 710 HEOOCKpeOa 00opyI0BaHue

MexaHuyeckue KoJieOaHus1 U BOJIHBI (34)

60. Buner MasTHUKOB M X KoieOaHUMI O6opynoBanue IUIA

61. | Yro mepeHOCHT BOIHA? ACMOHCTpAlH




62. | KonebOaTenpHble CHCTEMBI B IPUPOJIEC U TEXHUKE

DJIeKTPOMArHUTHBIE KOJIeOAHNSI U BOJHBI (24)

DKcrepuMeHTalIbHAs IPOBEpKa Kommnbroteproe
63. | cBoiictB OM BoJIH. o0opyI0BaHue

HccnenoBanue 3J1eKTpOMarHuTHOTO Kommnbrotepaoe
64. | uznyuyenus CBY-neun o0opyioBaHue
Du3uKa aToMa M aTOMHOT0 siapa (44)

[TornomeHne U UCITyCKaHUE CBETA Kommnbroteproe
65. | aromamu. OnTHYECKHE CIIEKTPHI. o0opyoBaHue
66. | Usmepenue KIIJl conneuHoii baTapen KomribioTepHoe

obopyoBaHue

BinusHue paanoakTUBHBIX H3JIy4CHMM Ha JKUBBIE
opranu3Mbl CriocoObl 3aliUThl OT PajMOAKTHBHBIX
67. | u3mydeHuit

68. | Peseps
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