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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamma Kypca BHEypouHOH aearenbHocTu «[amumeo» miga 9 kiacca
COCTaBJi€eHa B COOTBETCTBUUM ¢  TpeOoBaHusmMu  PDenepanbHOrO0  rocyJapCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIapTa OCHOBHOTO 00IIIEro 06pa30BaHI/I}11 (manmee — ®I'OC OOO) u ucem
MunucrepctBa obpa3oBanus u Hayku Poccuiickoit @epepaunn «O0 M3ydyeHHH TpeAMETHOU
obnactu «l anuneo».

[IpeamerHas obnacTp «l anuaeo» MOXKET ObITh peaTu30BaHa Yepes:

1) 3amsatus no mnpenMerHoit o6nactu «l anuneo», YYUTHIBAIOIIME PETHOHAIBHBIC
ocobenHocTH permoHa Poccuu, BKIIOYEHHBIE B 4YacTh Y4eOHOro IUIaHa, (HOPMUPYEMYIO
y4acTHUKaMU 00pa30BaTebHbIX OTHOIICHUH;

2) BKJIIOYEHHE B pabouyMe MpOrpamMMbl YYEeOHBIX MPEIMETOB, KYPCOB, TUCIMIUIMH
(Momyseil) Apyrux MpeIMEeTHBIX o0JiacTeil TeM, CoAep)KallluX BOMPOCHl MAaTEMaTUYECKOTO
o0Opa3zoBaHusi;

3) BKJIIOYEHHE 3aHATHH 10 TMpeaMeTHoW obmactu «[ammieo» BO BHEYPOYHYIO
JeSITeIbHOCTD B PAMKaX pealln3alliyl MPOrpaMMbl padOTHI C OaPEHHBIME 00YUJaOIIMMUCS.

JlaHHbBIN y4eOHBIN TpeaMEeT UMEET CBOEH LIeIbI0 PA3BUTHE MBILUICHUS, MPEX]IE BCETO, U
(dbopMUPOBaHKUE CUCTEMHOTO MBIIIUICHHS, TOATOTOBKY K OI'D 1o ¢u3suke.

Nzyuenne npenmera «I anuaeoy cnocoOCTBYET PEIICHUIO CIASAYIOIINX 3a1a4:

e OBJIAJCHUS OOyYalOIMMUCA METOAAMHU HAy4YHOIO TIO3HAHHUS W METOJaMu

UCCJIEJIOBAaHUS OOBEKTOB U SBICHUI MPUPOJIBI;

e mpuoOpereHuss  OOydalOIIMMHUCA  3HAHUH O  MEXaHMYECKHMX,  TEIUIOBBIX,
AIIEKTPOMArHUTHBIX, KBaHTOBBIX SBIICHUSIX, buznyeckux BEJIMYMHAX,
XapaKTEepPU3YIOIUX 3TU SBJICHMUS,

e (dopMmupoBaHue y OOydYaromIMXCsl yMEHHH HaOIOnaTh MPUPOAHBIE SBICHHUS U
BBITOJHATH ONBITHI, Ja00OpaTopHble PabOTHI U SKCIEPUMEHTAJIbHBIE HCCIIEIOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTENBHBIX TPHUOOPOB;

e oOBJaneHUs OOYYAIOUIMMHCA TAKHUMH OOIICHAYYHBIMH TMOHATHUSMH, KaK MPHUPOIHOE
SBJICHUE, IMIIUPUYECCKU YCTAHOBIEHHBIA (akT, mpoliema, TUnores3a, TeOPeTUYECKUu
BBIBOJI, PE3YJIbTaT 3KCIIEPUMEHTAIILHON POBEPKH;

e MOHMMaHHE OOYYAIOUUMUCS OTJIMYUN HAay4YHBIX JAaHHBIX OT HEMpPOBEPEHHOMN
uH(pOpMaIlH, IIEHHOCTH HAYKH VISl yIOBIETBOPEHUSI OBITOBBIX, TPOU3BOJICTBEHHBIX U
KYJIBTYPHBIX TOTpeOHOCTEN UenoBeKa.

HEHHOCTHLIMI/I OpMEHTHMPAMM IIPpU OCBOCHHUHU KypcCa ClIyKaT. CoMalibHas COJIUIAPHOCTh, TPYI
" TBOPYECCTBO, HAYyKa, HCKYCCTBO, ITPUPOIa, UCITIOBECUCCTBO U €0 Pa3BUTHUC.

Peanu3anus nporpaMMel ciocoOCTBYET TOCTUKEHHUIO CIEAYIOUINX Pe3ya1bTaTOB:

JInuHoCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUM ydaluxcs:

* y4eOHO-II03HABATEIbHBI MHTEPEC K HOBOMY Y4eOHOMY MaTepHally M CIOcO0aM pelIeHHs
HOBOM 3a7a4H;

1 -

MpuKas MuHuctepcTsa ob6pasoBaHus U Haykn Poccuitickoit eaepauum ot 17.12.2010 Ne 1897 «06 yTBep:aeHUN
depepanbHOro rocysapcTBeHHOro 0bpasoBaTeIbHOroO CTaHAapTa OCHOBHOTO obuero obpasosaHus» // BionneteHb
HOPMaTMBHbIX aKTOB dpefiepanbHbiX OPraHoOB UCNoNHMTeAbHOM BaacTn/. 2011. Ne 9.



* OpHEHTAIMs HAa MOHUMAaHKE MPUYMH yCIieXa BO B HE Y4eOHOU NeATEIbHOCTH, B TOM YHCIIe Ha
caMOaHaJM3 U CaMOKOHTPOJb Pe3yjbTaTa, Ha aHAIM3 COOTBETCTBHUS PE3yJbTaTOB TPeOOBAaHUSAM
KOHKPETHOM 3a/1a4H;

* CITIOCOOHOCTB K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIECITHOCTH BHE YU€OHOH eATEIIbHOCTH;
Obyuarowuiicst noLyYum 803MOACHOCMb 015 YOPMUPOBAHUSL.

® BHYTpeHHeﬁ IMO3UIMM IHKOJHbHHUKAa Ha YPOBHC IIOJOXKHUTCIBHOI'O OTHOIICHHUA K MIKOJIC,
ITOHHMMAaHHuA HCO6XOI[I/IMOCTI/I YUYCHUs, BBIPAXKCHHOI'O B HpeOGJIaIIaHI/II/I yqe6H0-H03HaBaTCHBHBIX
MOTHUBOB,

* BBIPAXKEHHOM YCTONYMBOM yueOHO-1103HABAaTEIbHON MOTUBALIUY YUEHHUS;

* YCTOWYMBOTO Y4eOHO-II03HABATEIILHOTO HHTEPECa K HOBBIM OOIIUM CTIIOCO0aM pelieHus 3ajad.

MeTtanpeamerHbie:
B cdepe peryJasiTHBHBIX YHUBEPCATBHBIX yUEOHBIX ICHCTBUHA yJaIIUXCS:

* IUIAHUPOBATH CBOM JCUCTBUA B COOTBETCTBMM C IOCTABJIEHHOW 3aJa4€il U YCIOBUSAMHU €€
peanu3anuy, B TOM YKCIIe BO BHYTPEHHEM ILJIaHE;

* YUUTHIBATh YCTAHOBJICHHBIE [TPaBUJIa B IUNTAHUPOBAHUM U KOHTPOJIE CIIOCO0a pelIeHNUs;
* OCYILECTBJISITH UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OIICHUBATh MPABUJIHHOCTH BBINOJHEHUS JCHCTBHS Ha YpOBHE aJ€KBATHON PETPOCHEKTUBHOM
OIICHKU COOTBETCTBHSI PE3yJbTATOB TPEOOBAHUSM JAHHOM 337291 U 33Ja9HON 00JIaCTH;

* QAJICKBATHO BOCHPUHUMATH MPEIJIOKEHUS U OUEHKY YUYUTEIEH, TOBapUUIEH, pOAUTENCH U
JIPYTUX JIIOACH;

* pa3nyaTh Croco0 U pe3ysabTar JCHCTBUA.

Obyyarowuiics NOIYYUM 03MONCHOCTND HAYYUMCA!

* B COTPY/IHMUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUeOHbBIE 3a/]a4H;

* IPOSIBJISITH TO3HABATENBHYIO HHUIIUATHBY B YUeOHOM COTPYIHUYECTBE;

* CaMOCTOSITEIIBHO Aa/ICKBAaTHO OLEHHMBATHh MPABWJIBHOCTh BBIMOJHEHUS JCHCTBHS M BHOCHUTH
HEOOXOUMBbIE KOPPEKTHUBHI B HCIIOJIHEHHWE KaK MO XOJIy €ro pealu3aluH, TaKk U B KOHIE
JIEUCTBUSL.

B cepe nozHaBaTesibHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN ydalluxcsi:

* OCYHIECTBJIATH MMOMCK HEOOXOAMMOM MH(pOpMAIMK Ul BHIOJIHEHHUsS BHE Y4E€OHBIX 3a/laHUM ¢
UCIIOJIb30BaHUEM Y4YeOHOH IJIUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIMKIIONENH, CIPAaBOYHUKOB (BKIIIOYAs AJIEKTPOHHBIE, LHU(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WHTepHerTa;

* OCYIIECTBJIATH 3amuch ((ukcanuio) BHIOOPOUHON HMH(pOpMaMKU 00 OKpYXKarolleM MHpe U O
cebe caMoM, B TOM YHCIIe ¢ TOMOIIbio HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHNUS, TPOEKTHI B YCTHOM M MUCbMEHHOM (opme;
* IPOBOJIUThH CPABHEHHE U KJIACCH(PUKALINIO MO 3aJaHHBIM KPUTEPUSIM;

¢ YCTaHABJIMBATb NPUYNHHO-CJIICACTBCHHBIC CBA3U B U3YUACMOM KpPYTC HBHCHHﬁ;



* CTPOUTH pACCYXJCHHUS B (OpME CBSI3U MPOCTHIX CYXACHHH 00 OOBEKTE, €ro CTPOSHUH,
CBOMCTBaX M CBS3aXx;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

* OCYIIECTBIISATh PACIIMPEHHBIN MOUCK MH(OPMAILIUU C UCTIOIB30BAHUEM PECYPCOB OUOIHOTEK U
cetu MHTepHeT;

* 3anMchiBaTh, (GUKCUPOBaTh HHGOPMALMIO 00 OKPYXKaroOIUX SBICHUSIX C IOMOIIbIO
uHctpymeHnToB KT

* OCO3HaHHO U MPOM3BOJILHO CTPOUTH COOOIICHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYLIECTBJIATh BBIOOP Hanbosee 3((EeKTUBHBIX CIIOCOOOB pELICHMs 3a/lad B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBUH;

* CTPOUTH JIOTHYECKOE PACCYXKICHHE, BKIIOYAIOIIEEC YCTAHOBJICHUE MPUYMHHO-CIIECICTBEHHBIX
CBs3€H;

* MOT'YT BBIMTM Ha TEOPETHUYECKUH YpOBEHb DPEIIEHUS 3aJau: pEIICHHWE IO ONpPEJIEICHHOMY
IUIaHy, BJIaJICHHUE OCHOBHBIMHM IPHEMaMHU PEIICHUS, OCO3HAHUS NEATEILHOCTH 10 PEIICHUI0
3aJa4u.

B chepe KoOMMYHUKATHBHBIX YHUBEPCAIbHBIX Y4EOHBIX I€HCTBUI ydaluxcs:

* QJIeKBAaTHO HCIMOJb30BaTh KOMMYHHKATHBHBIC, IMPEXKIE BCETO - PEYEBBIC, CPEICTBA [
pEIICHUS Pa3IMYHbIX KOMMYHHKATHBHBIX 33714, CTPOUTH MOHOJIOTHYECKOE COOOIICHHE, BIA/ICTh
JTUAIOrnYeckoil popmMoii KOMMYHUKAIIMH, UCHIONb3Ys, B TOM YHCII€ CPEICTBA U WHCTPYMEHTHI
UKT u nucTaHIIMOHHOTIO OOIIEHHUS;

* JIOIIyCKaTh BO3MOXHOCTb CYIIECTBOBAHHUS Y JIFOJIEH PA3JIMYHBIX TOUEK 3PEHHsI, B TOM YHCIIE He
COBIAJAIONINX C €ro COOCTBEHHOH, M OPUEHTHPOBATHCS Ha MO3MIMIO NapTHEpa B OOIIEHUH U
B3aUMO/ICHCTBUH;

* YUUTHIBaTh pa3Hble MHEHHUS M CTPEMUTHCS K KOOPJMHALMHM pa3IUYHbIX MO3MLUH B
COTPYJIHUYECTBE;

M q)OpMy.]'II/IpOBaTB COOCTBEHHOEC MHEHHE U IIO3UIIUIO,

¢ J0TrOBapuUBATHCA U IPUXOAUTD K O6H_ICMy PCUICHHUIO B COBMECTHOM ACATCIBbHOCTHU, B TOM YHCJIIC
B CUTyallU CTOJIKHOBCHUS UHTCPECOB;

Obyyarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIUU APYTUX
JIIOJIEH;

¢ YUUTBIBATH PA3HBIC MHCHUA U NHTCPCCHI U 000CHOBBIBATh CO6CTBCHHyIO IMO3HIIHIO,
* IOHUMAaTh OTHOCUTEILHOCTh MHEHHH M IIOJIXOJIOB K PCHICHUTO HpO6J’IeMH;

¢ AQpryMCHTUPOBATHL CBOIO IIO3WIOUIO H KOOPAWHUPOBATHL €€ C TIIO3UIUAMH IIApPpTHCPOB B
COTPYAHUYICCTBC IIPU BBIpaGOTKC 06]1_[61"0 peUiCHUsA B COBMECTHOM ACATCIIBHOCTH,

* 3ajgaBaTh BOINPOCHL, HEOOXOJMMBbIE JJIi OpraHU3allMd COOCTBEHHOM JESATEIbHOCTH U
COTPYAHHYECTBA C IAPTHEPOM;

¢ OCYIICCTBIIATH B3aHMHBIN KOHTpPOJIb M OKa3bIBaTb B COTPYJAHUYCCTBC HCO6XO,Z[I/IMYIO
B3aMMOIIOMOIIIb.



IIpeamerHsle:

- OpHUCHTHUPOBATLCA B ABJICHHUAX H 00BeKTax OKpyKaromero Muvpa, 3HaTb TIpaHUIBl HX
IIPUMEHUMOCTH,

- IOHUMATh OonpeAeTeHNs GU3NIECKUX BETUYMH M IOMHUTH ONpeAensionme GopMyIbl;

- IOHUMAaTh KaKUM (bI/IBI/I‘-IGCKI/IM [MPpUHOMUIIAM U 3aKOHAM MOAYMUHANOTCA TC UJIM UHBIC 00BEKTHI U
SABJICHUSA IPUPOABI;

- 3HAHWE MOJICTU TIOMCKA PEIICHUH sl 3a71a4 1o (pu3uKe;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHUKHU.

- IpUMeYaTh MOJICIH ABJICHUN U 0OBEKTOB OKPYKAIOIIET0 MUPA;

- aHAJIM3UPOBATH YCIIOBHE 331a4H;

- iepeopMyIUPOBATH U MOJCIIUPOBATH, 3AMEHSATh UCXOHYIO 3a/1a4y APYroi;
- COCTaBJIATH IUIAH PELICHUS;

- BBIJIBUTaTh U MIPOBEPATH MpejiaraeMble AJid peUIeHUsl TUIIOTE3bI;

- BJIaACTb OCHOBHBIMU YMCTBCHHBIMU OIICPpAIIUAMHA, COCTABJIAOIINMHA ITONCK PCIICHHUS 3aa"H.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH

7 kaace

BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.
Posb 3xkcniepuMeHTa B )KM3HH YeJI0BEKa.

Teopusi: I3yuuTh OCHOBBI TEOpHM HOrpemHoCTe. IlorpemHocTH HpsAMBIX M KOCBEHHBIX
WU3MEpPEHUH, MaKCHUMaJbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMM, YYeT IOIpElIHOCTER
U3MEpeHuil mpu mnocTpoeHuu rpaduxoB. llpencraBieHue pe3yabTaTOB H3MEpPEHUN B (opme
TaOJIUI U TPaQUKOB.

Ilpakmuka: OCHOBBI TEOPUHU MOTPEIIHOCTEN MPUMEHSTH TIPU BBHITTOJTHEHUH YKCIIEPUMEHTAITBHBIX
3aj1a4, MPaKTHYECKUX paboT. (¢ Mcmosib3oBanneM odopynoBanusi «Touka pocTay)

Xapakmepucmuka OCHOBHBIX 8UO008 0eAMENbHOCHIU:

[TpuBoauTE TpUMeEpbl OOBEKTOB M3Yy4eHUs (PU3MKU (pu3nyeckue ABIEeHUs, PU3NYECKOE TEJO,
BEIIeCTBO, (Qu3nueckoe mozie). Habmogate U aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(puxcupoBaTh U3MEHEHHUSI CBOMCTB OOBEKTOB, CPAaBHUBATH WX M 000011aTh). [To3HAaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHus Mpupoabl. COopka NMpuOOPOB M KOHCTPYKIUI.
Hcnonp30BaHne H3MEPUTENbHBIX NPUOOPOB. BbimonHeHue 1abopaTOPHBIX U MPAKTHUECKUX
pabort. JlnarnocTuka u ycTpaHeHHEe HEUCIIPaBHOCTEN

npubopoB. BeicTpanBaHue runoTe3 Ha OCHOBAHWU UMEIOIINXCS JaHHBIX.
MexaHuka.

Teopus.: PaBHOMEpHOE M HEpaBHOMEpPHOE NBIKEeHHE. [ padudeckoe mpencTaBieHne ITBHKCHHS.
Pemenue rpadudeckux 3amad, pacdyer MyTH M CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO JIBIKEHUSI.
[Tonsitue muepuuu U uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHne HaHHBIX (U3HYECKUX
MOHSTUHN B KU3HENEATEILHOCTH YesioBeka. Cuia ynpyrocTH, Cujia TpEeHUsI.



Ilpakmuxa: ViccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HMKAIOLIEH B IPYKUHE, OT
creneHn aedopmanuu npyxkuHbl. Onpenenenue kodpdunreHta TpeHUss Ha Tpubomerpe. (¢
HCNOJIb30BaHHeM 00opynoBaHusi «Touka pocra»)

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUA OT CHUJIBI HOPMAJIbHOI'O JaBJICHHA.
Xapakmepucmum OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

Amnanu3 tabmui, rpadukoB, cxem. [Tonck oObsIcHeHHUS HaOIIOMaeMBIM COOBITUAM. OTpeneneHue
CBOMCTB IIPUOOPOB IO YEPTEKAM M MOJCISIM. AHAIN3 BO3HUKAIOIUX MPOOIEMHBIX CUTYaIUH.
H3o00paxaTrh cucTeMy KOOpIMHAT, BBHIOMpATh TENO OTCUYETa M CBI3bIBATh €ro0 C CHUCTEMOM
KoopauHat. Mcrnonp30BaTh CUCTEMY KOOPAMHAT Il M3YYECHHS] TPSMOJIMHEHMHOTO JABUKEHUS
tena. COopka mnpuOOpoB H KOHCTpyKuui. lcmonb3oBaHuEe H3MEpPUTENbHBIX MPHOOPOB.
Breimonnenue naboOpaTOpHBIX W MPAKTUYECKUX PAOOT (¢ MCMOJb30BAHHEM O00OPYI0BAHUS
«Touka pocray). /lnarHocTHKa M yCTpaHEHHE HEUCIPaBHOCTEH mpuOopoB. BricTpanBaHume
TUNIOTE3 Ha OCHOBAaHUM HMEIOUIMXCS JaHHbIX. KOHCTpyMpoBaHHWE U  MOJCIHPOBAHHUE.
BrimonHenue 3agaHuil Mo yCOBEpUICHCTBOBAHUIO NpuOOpoB. PazpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka W TpoOBEpKa METOJMKH SKCIICPUMEHTAIBRHON padoThl. PaboTa B Mabix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U OOOCHOBBIBAIOT CBOE  peIICHHE, JICHCTBUS.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNINOBOM JAESATEIBHOCTH. Y4YacTMe B JHAJIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MTOBECHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, THIpocTaTHYECKOE TaBJICHHE, COOOIIArONIHECS
COCYbl, TUIPABINYECKUE MAILIUHBI.

Hpakmuka.' 3a0a4u. BbITAJIKMBAKOIIad CHJIa B Pas3JIMYHbBIX CHUCTEMaAX, HpI/I60pI>I B 3aagadax
(coo6ma}0mnec;1 COCybl, TUAPABINYCCKHUEC MAlIWHBbI, pbIYaru, 6J'IOKI/I). SKCHepI/IMeHTaHLHHe
3aJaHus:

l)usmepenue cuiibl Apxumena, 2) HM3MEpPEHHE MOMEHTa CUJIbl, JEMCTBYIOLIEro Ha pblyar,
3)uzmepeHue

paboThl CHUJIBI YIIPYTOCTH TPHU MOJABEME Tpy3a C MOMOIIBIO MOABUKHOTO WM HEMOJBHXHOTO
0710Ka.(c UcnoJib3oBaHueM oGopynoBanusi «Touka pocTay)

Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

Ananmu3 Tabnun, rpaduxoB, cxem. [louck oObsicHeHuss HabOmomaeMbiM coObITHsIM. COOpKa
npubopoB U KOHCTpyKuuid. lcmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrimonaHeHue
71a00paTOPHBIX U MPAKTHUYECKUX paboT. J{MarHocTuka U ycTpaHEeHHE HEMCIPaBHOCTEHN MpuOOpPOB.
BreicTpauBaHne THMIOTE3 Ha OCHOBAaHMM MMEKIOIIMXCA JaHHbIX. KOHCTpyMpoBaHue W
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, nenctBus. llpeacraBneHue pe3ysbTaToB IMAPHOW, TPYIIIOBOM JEATEIBHOCTH.
[TonroroBka coOOOIIEHUH M JOKJIAIOB. YyacTHe B JAMAJIOre B COOTBETCTBHM C IpaBUIIaMU
PEYEBOr0 NOBEICHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecue TBEpABIX TeN. YCJIOBUS pPaBHOBECHS. MOMEHT CHIIBL.
[IpaBuno momentoB. LlenTp Tsbkectn. MccnenoBaHue pa3iMYHBIX MEXAHUYECKHX CHCTEM.
KoMOuHUpOBaHHBIE 3a71a4H, UCTIONB3YS YCIOBUS PABHOBECHS.

Ilpakmuka: VI3rotoBnenue paboTarOIIEH CUCTEMBI OJIOKOB.

Xapaxmepucmuka OCHOBHBIX BUO08 OesiMEeNIbHOCIU:



Amnanu3s tabnun, rpagukos, cxeMm. [Torck o0ObsicHeHUs HabIOAaeMbIM cOObITUAM. OnpeneneHue
CBOWCTB IPUOOPOB IO YepTekaM M MOAENIAM. AHAIN3 BO3HUKAIOIIMUX MPOOJIEMHBIX CUTYalHH.
HaGmromate neiicTBue mpOCTBIX MexaHU3MOB. llo3HakoMHTBCS ¢ (PU3UYECKONW MOJAEIBIO
«abcomoTHO TBEpAOE Tenoy». Pemats 3agaun Ha NpUMEHEHHE YCIOBUsA(TpaBUIa) paBHOBECUS
poryara. IlpumensTs ycnoBue (IpaBMIIO) PABHOBECHS pbluara s OOBSCHEHHS JEHCTBHS
pa3IMYHBIX MHCTPYMEHTOB, MCIOJb3YEMbIX B TexXHMKe M B ObiTy. COOopka mnpubGOpoB u
KOHCTpPYKUUH. Vcronb30BaHHe HM3MEPHUTEIbHBIX MPHOOpPOB. BrINoiHEHHE 1a0OpaTOpHBIX U
HPaKTUYECKUX paboT. JluarHocTuka u

ycTpaHEHHe HeuclpaBHOCTEH MpUOOPOB. BricTpanBaHue TUMOTE3 HA OCHOBAHUU HMEIOIIMXCS
JTAaHHBIX. KoncrpynpoBanue U MOJIETTUPOBAHUE. Brimonnenue 3a/laHui 1o
YCOBEPIICHCTBOBAaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTka u
POBEPKA METOAMKH SKCIIEPUMEHTAIHLHON pabOTHI.

PaGota B Manblx rpynnax. AHaIU3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peIlEHHE,
nercreus. IIpencraBneHue pe3ysbTaTOB IApHOM, TPYIIIOBOM AesaTenbHOCTH. IloaroroBka
cooOuieHnit 1 1oki1aa0B. OCyIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLICHKY J€ATeIbHOCTU. YJacTue
B IMAJIOTe B COOTBETCTBUU C IIPABUJIAMH PEYEBOIO ITOBEICHUS.

8 kiacc

TenjioBble ABJIEHUS.

TeroBoe pacmupenue tei. [Iponecchl naBieHus: 1 OTBEpICBaHuUs, UCTIAPEHUS U
KoHJAeHcauuu. Temnonepenaya. BiiaxxHOCTh BO3/1yXa Ha Pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasHus jibjga B Boje. 2. CKOPOCTH HCHApEHUs Pa3IudHbIX
xunkoctel. 3. TernoBsle nBUrarenu Oyaymiero.

Jlabopamopnvle pabomul (¢ HCIOJIb30BaHUEeM 00opynoBanus «Touka pocra»): 1. 3meHenus
JUIMHBI Tella TpPH HAarpeBaHuM M oxJaxjaeHuu. 2. OTiuBKa mapaguHOBOrO CoifaTHKa. 3.
Habmonenue 3a miaBnenuem jpaa 4. OT 4ero 3aBUCUT CKOPOCTh MCHAPEHUS KUAKOCTH? 5.
Habmtoienue TennonpoBoJHOCTH BOABI M BO3AyXa.

Xapakmepucmuka OCHOBHBIX 8UO08 0eAMENbHOCHIU:

CamMocToATenbHO (QOPMYIUPYIOT IO3HABATENbHYIO 3aJady. YMEIT C IOMOUIbIO BOIIPOCOB
No0bIBaTh  HepocTaollylo  HH(opmaruio. lcnonb3oBaHue HW3MEPUTENBHBIX — MPUOOPOB.
Boinonnenue 1a0opaToOpHbIX M IpakTHYeCKWX paboT. JluarHocTuka U yCTpaHEHHE
HeHCIpaBHOCTeH MpuOopoB. BeicTpanBaHue TUIIOTE3 HAa OCHOBAaHMM HMEIOIIUXCS JaHHBIX.
KoHcTpyrpoBanue 1 MoieTMpOBaHHUE.

Boinonnenue 3amaHuil 1O yCOBEpPIIEHCTBOBaHMIO NMpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOJUKU SKCIIEpUMEHTaIbHOW paboThl. PabGoTa B Manbix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT ¥  OOOCHOBBIBAIOT CBOE  pELICHHWE, JIEHCTBUS.
[IpencraBineHne pe3ynbTaToOB MapHOW, IPYNIOBOM JEATENBHOCTH. Y4acTHE B JHAIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOT0

IIOBCACHUA.
BHGKTqueCKHe ABJICHUA.

Mukpomup. Mozaenn atoma, cymectsoBasimre 10 Hadana XIX. Mcropust OTKpeITHS U AeUCTBUS
rajJbBaHUYECKOro sneMeHTa. Vcrtopus cos3manus snexTpodopHoil mammubl. OneiT Bosbra.
DJIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnoJib3oBaHueM ooopyaoanus «Touka pocray)

1. Monenu aromoB. 2. ['ansBaHnYecKue deMEHTHI. 3. DIeKTpOohOpHOit



mamuasl. 4. OusiTel Bossta u ['anpBanu.

Jlabopamopnule pabomei: 1. Co3qaHue raJbBaHUYECKHX 3JIEMEHTOB U3 MOAPYUHBIX CPEACTB. 2.
ONEeKTpUYECKUI TOK B )KUJKOCTAX CO3AAHUS «30JI0TOI0 KITFOUUKA .

Xapakmepucmuka OCHOBHBIX BHUJIOB ACATCIIBHOCTH:

VYHOpaBisioT CBOCH IMO3HABATENBHOM W y4eOHOW AEATENbHOCTBIO MOCPEICTBOM IOCTAHOBKU
LeNel, IUIAaHUPOBAHMS, KOHTPOJIA, KOPPEKLUUH CBOMX JEHCTBUH M OLCHKU YCIEHIHOCTH
ycBoeHus. CpaBHHBAIOT crnoco0 U pe3ynbTaT CBOMX JEWCTBHH ¢ 00pasnoM - JIHCTOM
conpoBokaeHud. OOHapyx HuBarOT OTKJIOHEHUs. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHHH.
OcymiecTBISI0T CAMOKOHTPOJIb U

B3aUMOKOHTpOJIb. VIcronb30BaHME M3MEPUTENbHBIX MPUOOPOB. BhinosHeHHE 1a0OpPaTOPHBIX U
NPaKTUYECKUX paboT. /lmarHocTHKa M ycTpaHEHUE HeucnpaBHoOcTell npubopoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIINXCS NaHHbIX. KOHCTpyHpoBaHHuEe U MOJEIUPOBAHHUE.

3JI€KTp0MaFHI/ITHI>Ie SIBJICHMUA.

MarnuTHoe mone B BemiecTBe. MarHuTHas aHomanus. MaruutHele Oypu. PasHoBuaHOCTH
3JIEKTPOU3MEPUTENBbHBIX TPUOOPOB. Pa3HOBUAHOCTHU 37IEKTPOABUTATENICH.

Hemoncmpayuu (¢ ucnonab3oBanueM o6opyaoBanusi «Touka pocra»): 1. HarnsaHocts
INOBECACHHU BEIICCTB B MAariuTHOM II0JIC. 2. Hpe?:eHTaIII/II/I (o)

MarHUTHOM ToJie 3eMJiM M O MAarHuTHeix Oypsx. 3. JleMoHcTpamusi pa3HOBUAHOCTEH
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. 4. HarnsqiHoCTh pa3sHOBUIHOCTEH SJIEKTPOIBUTATEIICH.

Jlabopamopnvle pabomei: 1. VccnenoBanue pa3iudHbIX 3JIEKTPOU3MEPUTEIHHBIX TPUOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 8UO008 OesAMENbHOCU

YopaBnsioT CBOEHl MO3HABATEIbHOW W y4eOHOW AESITENbHOCTBIO IMOCPEICTBOM IOCTAaHOBKHU
Leyer, IUIAaHUPOBAHUSA, KOHTPOJIS, KOPPEKUHMH CBOUX JEHCTBUHM M OUEHKM YCICIIHOCTH
ycBoeHusa. CpaBHUBAIOT crnocod U pe3ynbTaT CBOMX JACUCTBUHA C 00pa3lioM - JIMCTOM
conpoBoxacHusi. OOHapyXuBalOT OTKJIOHEHUs. OOJYMBIBAIOT TMPUYUHBI  OTKJIIOHEHUH.
OcCyIecTBISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTuuyeckue ABJIEHNS.

VcTouHUKM CcBeTa: TEIUIOBBbIE, JIIOMUHECLEHTHbIE, UCKYCCTBEHHBbIE. M3roToBIE€HHE Kamephl -
o0cKypa W HcclefoBaHHE H300pakeHHs C MOMOIIBI0 MojAenu. MHOrokpatHoe H300pa’keHue
npeMeTa B HECKOJIbKUX MJIOCKUX 3epKajiax. M3roToBUTh MEPUCKOI U € €ro IOMOIIBI0 IPOBECTH
HaOmromeHus. [IpakThyeckoe WCHOJIB30BAaHWE BOTHYTHIX 3€pKall. 3pUTENbHBIC HIUIIO3HH,
HOPOXK/1aeMble

MMPEJIOMJICHUCM CBECTA. MI/Ipa)I(I/I Pa3zButne Boa0KOHHOHN onTUKH. VICIIONIB30BaHNE 3aKOHOB CBETA
B TCXHHKCE.

Hemoncmpayuu(c ncnojib3oBanueM opopynopanus «Touka pocray)
1. PaznuuHble HCTOUYHUKH cBeTa. 2. M300paskeHue nmpeaMeTa B HECKOJIbKUX

MIOCKUX 3epkanax. 3. M3o0OpakeHue B BOTHYTHIX 3epkayiax. 4. Mcmonp3oBaHHE BOJIOKOHHOW
ONTHKH. 5. YCTpOHUCTBO PoTOAMIMapaTOB, KHHOMPOEKTOPOB, KATIEHTOCKOIIOB.

Jlabopamopnvie pabomui: 1. I3roTOBIEHHE KaMephl - 00CKypa M HCCiel0BaHUEe U300pakeHus ¢
noMomplo Mogenu. 2. IIpakThueckoe mnpuMeHeHHe IUIOcKMX 3epkan. 3. Ilpakrudeckoe



UCTIOJIb30BaHUE BOTHYTHIX 3epkai. 4. M3roroBneHue nepuckona M HAOMIONEHHUS C MOMOIIbIO
MOJEIIN.

Xapakmepucmum OCHOBHbBIX 8UO008 0eIMeNbHOCHIU:

VYHOpaBisioT CBOEH IMO3HABATENBHOM W y4eOHOW AEATENbHOCTBIO MOCPEICTBOM IOCTAHOBKU
LeNel, IUIAaHUPOBAHMS, KOHTPOJIA, KOPPEKLUMH CBOMX JEHCTBUH M OLCHKU YCIEHIHOCTH
ycBOeHHs. BBIAEnsioT u GopMymupyrOT MO3HABATENbHYIO II€b. BBIIENAIOT KOJIMYECTBEHHBIE
XapaKkTEepUCTUKH OOBEKTOB, 3aJaHHble CiloBaMH. [IpMHMMAaIOT IO3HABATENbHYIO I€Jb U
COXPAHSIOT €€ IPU BBIIIOJHEHUH

yueOHbIX AeiicTBuil. OCO3HAIOT CBOM JEHCTBHs. IMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIIECHUS B
MaJIbIX IpyIIax.

Yes0Bek U npupoa

ABTOMAaTHKa B Halel >ku3HU. [IprMepbl UCIONB30BaHMS aBTOMATHYECKUX YCTPOIMCTB B HayKe,
Ha TmpousBojacTBe M B ObiTy. CpeactBa cBs3u. Paano u TeneBujeHue. AJIbTepHATUBHbBIC
WMCTOYHMKH dHEpruu. Bussl anekrpocrannuii. HE00X01MMOCTh S5KOHOMUU MPUPOIHBIX PECYPCOB
U HCIIOJIb30BaHHUs, HOBBIX SKOJIOTMYHBIX U Oe3omacHbIX TexHosorwil. Hayka m GezomacHOCTh
JIOJIEH.

Jlemoncmpayuu: 1. poTroMarepuansl U CIANIBI IO TEME.
Jlabopamopnwvie pabomei: 1.I3yueHnune NeHCTBUI CPEACTB CBSI3U, PaIHo U TEICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 0esAMENbHOCTIU.

CamocrosTenpbHO  (POPMYITUPYIOT TIO3HABATEIbHYIO 3a7ady. YMeT (WIH Pa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOIPOCOB JTI0OBIBATh HEIOCTAIOIYIO HH(POPMAIHIO.

9 kaacc
Kunematruka

CniocoObI onucanusi MeXaHHUecKoro aBrxkeHus. Cuctema orcuera. [IpsMonunelinoe ABHKEHUE.
IIpssMonMHENHOE pPAaBHOMEpPHOE MABMIKEHHE IO IUIOCKOCTH. llepememieHne W CKOpPOCThH IIpH
PaBHOMEPHOM MPAMOJUHENHOM JBUKEHUU MO IUIOCKOCTH. OTHOCHUTENBHOCTh JBUYKEHUS.
Cnoxenue paBwxeHuid. [IpuHIMN He3aBUCMMOCTH ABWXKeHUU. KpuBonuHelHoe IBUKEHUE.
JIBukeHune Tena, OpOIIEHHOTO TOJM YIJIOM K TOpPU30HTY. PaBHOMepHOE JIBMKEHHE IO
OKPY>KHOCTH. YTJI0Basi CKopocTh. [lepuos u yacrtota Bpamenus. CKOpocTh

1 YCKOPEHHE IIPU paBHOMEPHOM JBIDKEHUU 110 OKPYKHOCTH.

Jlabopamopnuie pabomui(c HCTIOIb30BaHNEeM 000pynoBanus «Touka pocray):
N3yueHue ABMKEHUS] CBOOOIHO MAJArOIIEro Teja.

N3yuenue ABUKEHUS 110 OKPYKHOCTH.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIDKEHHUS IMPH UCIOJIb30BAHUHU TpeHaxepa «OeroBas
JIOPOKKay.

HcTtopuueckasi peKOHCTPYKIMS ONBITOB lanuies 1Mo OmpeleieHHI0 YCKOPEHUsi CBOOOIHOTO
NaJCHUS TE.

[TpunLMIIBI paOOTHI TPUOOPOB IS U3MEPEHUSI CKOPOCTEN U YCKOPEHUI.

[Ipumenenne cBOOOTHOTO MAICHUS JIJIs1 U3MEPEHUS PEaKIIMK YeJI0BEKa.



Pacuer Tpackropuu IBUKEHU IepcoHaxen pacckazos P.Pacmo.

Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJOB M TPE3CHTAIMH, COCTABJICHUWE W pEUICHHE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JInnamuka

Nuepumnansubie cucremsl orcyeta. Cuna. 3akoHbl HproToHa. J[BukeHMe Tena 1oj AEHCTBUEM
HECKOJbKUX CWI. JIBUKEHUE CHCTEMbl CBSA3aHHBIX Tell. J(MHaMHKa paBHOMEPHOTO JBUKEHUS
MaTepHaIbHOM TOYKH IO OKpYXKHOCTH. Kitacchl cwil. 3aK0OH BCEMUPHOTO TATOTEHUs. JIBHKeHNE
riaHeT. VICKycCTBEHHbIE CITyTHUKH.

Conneunas cucrema. Mctopust pazButus npeactasieHuii o Beenennoit. CtpoeHue U 3BOJOIUSA
Bcenennoi.

Jlabopamopnule pabomui(c ncnoab3oBannem obopynoBanus «Touka poctay):

M3mepenne Maccbl Tena € MCHOJIb30BAHUEM BEKTOPHOIO pas3loXeHWs cuibl. M3ydenue
KMHEMaTUKU M JAMHAMUKH PABHOYCKOPEHHOTO JBM)KEHHUS (Ha mpumepe mamuHbl ATtByna). U
3y4CHUE TPEHUS CKOJIbKCHHUS.

HpuMeprle membsl NPOEKMHbIX U UCCe006aAMeENbCKUX pa60m:

HCTOpI/ILIeCKaﬂ PEKOHCTPYKIHA OIIBITOB KyJIOHa 1 AMOHTOHA 110 OIpPCACICHUIO BEJIMYHNHBI CHJIbL
TPCHUS CKOJIbKCHHA. HepBbIe HCKYCCTBCHHBIC CITYTHUKU 3emnn.

Kak oTiinyaroTcsi MEXaHM4ECKHE IIPOLECCH Ha 3eMJIe OT MEXaHUYECKUX IPOLECCOB B KOCMOCE?
Tena Conneuynoii cuctembl. OTKpBITUSL HA KOHYUKE TIEpA.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU: YTCHHEe U OOCY)KJICHHE TEKCTa CcTraTel
UHTEPHET-CAUTOB, OOCYKIEHHE JOKJIAJOB M TPE3EHTAlMH, COCTaBICHHWE M pEUICHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyabce. 3aKoH coXpaHeHHs MMITYJIbCa

Umnynec. V3MeHeHue ummynbca MarepuaibHOM Touku. Cucrema Ten. 3aKkOH COXpaHEHHS
UMITYJIbCA.

HpuMeprle membsl NPOEKMHbIX U UCCIe008amenbCKux pa6om:

PeaxktuBHoe nBuwxkenue B npupojge. PaccnenoBanuwe JTII ¢ momMomipio 3akOHa COXpaHEHHUS
MMITYJIbCA.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU: YTeHHe U O0CYXKJEHHEe TEeKCTa cTraTel
UHTEPHET-CATOB, OOCYXICHHUE JOKIAIOB W TPE3CHTAIMH, COCTABJICHHUE M PEIICHUE 3a7ad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHoBecue Tena. MOMEHT cuiibl. Y CII0BUSL paBHOBECUS TBEPAOTO Teia. IIpocTeie MexaHU3MBI.
Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
OmnpeneneHne EHTPOB MacC Pa3IMYHbIX T (TPH CIIocoda).

IIpumepnvie memvl NPOESKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

[IpuMeHeHHe TMPOCTHIX MEXaHM3MOB B CTPOMTENBCTBE: OT 3E€MIIIHKM J0 Hebockpeoda.
HccnenoBanue KOHCTPYKIIMM BEJIOCUIIENA.



Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CANTOB, OOCYKIEHHE OKJIAJOB WM TPE3CHTAINH, COCTABICHUE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

Mexannuyeckue K0J1e0aAHUA U BOJIHDI

Mexannueckue konebanusa. I[IpeoOpa3zoBaHue »HHEPruM MpPU MEXaHUYECKUX KOJIeOaHUSX.
MaremaTnueckuii U TNPYXUHHBIM MaATHUKU. CBOOOJHBIE, 3aTyXaroIIME€ M BBIHYKICHHbBIC
konebanus. Pezonanc. Mexannuyeckue BoJHBL. JIJIMHA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnwle pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
W3ydeHne koneOaHui HUTSIHOTO MasiTHUKA.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKalIbHbIe HHCTPYMEHTHI. KosiebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapakmepucmuxa OCHOBHBIX 6UO008 OesmelbHOCMU. YTCHHE W OOCYXJIEHUE TEKCTa CcTaTei
UHTEPHET-CAUTOB, OOCYKIEHHE [OKJIAJOB M TPE3EHTAlMH, COCTaBICHHE M pEUICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

BJICKTPOMaFHI/ITHLIe K0J1e0aHUS M BOJIHBI

[lepemennsiit anexTpuueckuii Tok. KonebarenbHbiii KOHTYp. BeiHyX)eHHBIE 1 CBOOOHBIE DM
Kosiebanusi. DM BOJHBI U X CBOMCTBA.

HpuMeprle membsl NPOEeKMHbLX U UCCIe008amenbCKux pa60m:

[TpuHuMnBl panuocBsi3u W TeneBujeHUs. BrnusHue OM u3nydeHH Ha KUBbIE OPraHU3MBI.
M3roroBieHne yCTaHOBKH JUIsl IEMOHCTpALMK OnbITOB 110 OMMU.

OnexkrpoMarautHoe uznydenne CBY-neun. Mcropuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.

Xapakmepucmuxa OCHOBHBIX BUO008 OesmenbHOCMU. YTeHHE W OOCYXJIEHUE TEKCTa CcTaTei
UHTEPHET-CANTOB, OOCYXKIECHHE JIOKIAJOB M TMPE3CHTAIMH, COCTABJICHUE W PEUICHHE 3ajad,
obcyxaeHue crnocodoB pemienus (moaroroska k OI'D no duzuke).

OnTuka

Hcrounnku cBera. [leficTBus cBeTa. 3aKOH MPSIMOJIMHEWHOIO PacHpOCTPaHEHHUs CBETAa. 3aKOH
oTpaxkeHus ceta. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

3aKOH MpeNOMJICHHUs] CBeTa Ha IIJIOCKOM TIpaHUIle JBYX OJHOPOJHBIX IPO3pPAuyHBIX Cpen.
[Ipenomienue cBera B mpusMe. Jlucnepcus cBeta. SIBieHHe MOJHOTO BHYTPEHHETO OTPaXKEHHUSL.
JIunzsl. Tonkue nuH3bL. [locTpoeHne n300paxeHni, Co31aBaeMbIX TOHKUMH JHH3aMu. [na3 u
3penue. Onruyeckue npudopsI.

Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
DKcrnepuMeHTallbHas MTPOBEPKa 3aKOHA OTPAKEHHUS CBETA.

W3mepenue nmokaszarens IpeIoMISHHUS BOJIBI.

N3mepenne GoKyCHOTO pacCTOSTHUS COOMPAOIICH JTNH3HI.

IIpumepnvie memvl NPOSKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

HcTopus uccrneoBaHus CBETOBBIX SIBJICHHIA.

HcTopudeckasi peKOHCTPYKITUS Teneckona [ amumest.

H3roroBiienue KajneiIocKoma.



Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJ0OB WM TPE3CHTAIMHd, COCTABJICHHWE W DCEIICHHE 3a/ad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Pduszuka aToMa 1 AaTOMHOI0 gapa

Crpoenue aroma. ITornomenue u ucryckanue cBeta aromMmamu. Onrtuyeckue crekTpbl. OnbIThI
Pesepdopna. Ilnanerapuas moznens aroma. CTpoeHHEe aTOMHOIO sifpa. 3apsa0BO€ U MaccoBOE
yucia. SlnepHble CHIbl. DHEprusi CBA3M ATOMHBIX siiep. 3aKOH paJMOAKTHBHOIO pacraja.
Anbda- u Oera-pacnanel. [IpaBuna cmenienus. Snepusie peakuuu. JleneHue U CUHTE3 SAEp.
SAnepnas suepreruka. Vicrounuku sHepruu CosiHua u 3Be3a. Perucrpanus sepHbIX U3Iy4eHUH.
BnusiHue pannoakTUBHBIX W3Iy4EHUI Ha JKUBbIE OpraHu3Mbl. Jlo3MMeTpus. DKOJIOIMUECKHe
IpoOJIeMBI SIIEPHOM SHEPreTUKH.

Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:
Hcropus uzydeHus atoma.

N3mepenne KI1/] conneunoit 6arapen.

HeBuaumbie n3nydeHus B CIIEKTPE HATPETHIX TeIl.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU.: YTCHHEe U OOCYXKJICHHUE TEKCTa CcTraTel
UHTEPHET-CAUTOB, OOCYKIEHHE JOKJIAJOB M TPE3EHTAlMH, COCTaBICHHWE M pEUICHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

@opMbl OPraHu3anumn 00pa3oBaTeJLHOIO Npolecca:
- TPYNIIOBAs;

- UH/IMBU/yaJIbHAS;

- (poHTaNBHAS.

Benyuiue TeXHOJIOTHH:

Hcnonp3yloTcss 3JIEMEHTHl CIEAYIOIIMX TEXHOJIOTWH: MPOEKTHAas, MpOOJIEMHOT0 OO0y4yeHus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBIIUIEHUS, NpOOJIEeMHOro Auajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

BCI[YH_[I/IMI/I MCTOdaMH O6y‘{eHI/I}I SABJIAKOTCA: IIaCTI/I‘{HO'I'IOI/ICI(OBOI\/’I., MCTOA MAaTCMAaTHYCCKOI'O
MOACIINPOBAHUAA, aKCHOMATHYECKHUM METOI.

DopMbI KOHTPOJIA:
Tak Kak 3TOT Kypc sIBJISETCS IOTOJHUTEIBbHBIM, TO OTMETKA B OajjlaX HE CTaBUTCH.

Vyamuiics yduTcs OIEHMBaThb ce0sd M JPYyrMX caM, 4YTO I[IO3BOJISIET pa3BUBaTb YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIBHOCTH, Kak CBOWCTBY JHMYHOCTH
y4damerocsi. BpIsiBI€HME IPOMEKYTOUHBIX M KOHEUYHBIX PE3YyJbTaTOB YYalIUXCS IPOUCXOIUT
yepe3 MPaKTHUECKYI0 JeSTeITbHOCTh; 3a4eTHbIE paboThI:

* TeMaTu4eckas MoJ0OpKa 3a7ad Pa3IMYyHOTO YPOBHS CIOXKHOCTH C MPEACTABICHUEM Pa3HbBIX
METOI0B pereHus B BHUJIE TEKCTOBOI'0 AOKYMEHTA, npe3eHTanuu, (Jmui-
aHMMAIHH, BUIEOPOJINKA WU WED - cTpaHHIbl (caiiTa)

* BBICTABKA [TPOEKTOB, MPE3EHTALINH;



* IEMOHCTpALIMS SKCIEPUMEHTA, KaYeCTBEHHOM 3aJaud C KaueCTBEHHBIM (YCTHBIM HWJIU B BUJE
NPWIOKEHUs, B TOM 4YHCIIe, MpE3eHTAIMeil) OoMucaHueM Ipoliecca Ha 3aHATUH, (ecThBase

9KCIICPUMCHTOB;, (1)I/I3I/I‘ICCKI/IC OJIMMITIHAIBI.

KanengapHo-temaTudeckoe mJiaHupoBaHue 7 Kjiace

No Hara
MIPOBEIEHUI

1/ poBea
Ilnan | dakr

Tema ypoka

HUcnoan3zoBanue

000py10BaHUSA LIEHTPA

€CTeCTBEHHOHAYYHOM U
TeXHOJIOTH4eCKOM
HanpaBJjeHHocTeld  «Touka
pocTay

IIpUMEYaHnC

1. Beenenue (14)

1

Beognoe 3aHSTHE.
Henu u 3amaum Kypca.
TexHuka
0€30IaCHOCTH.

Kommsroreproe o0opynoBanue

2. PoJsb 3kcniepuMenTa

B JKH3HHM 4yejioBeka (34)

Cucrema
IOHATHE O

€IMHUII,

IPSAMBIX U KOCBEHHBIX
U3MEPEHUSX

Komnerotepaoe o0opynoBanue

duznueckuii
SKCIIEPUMEHT.

Busr bu3IIECcKOro
JKCIEPUMEHTA.

[TorpemHocTs
n3Mepenus. Bunabl

MOrPEIIHOCTEN
n3Mepenus. Pacuér

MOrPEMTHOCTH
U3MEpEHUSL.

O6opynoBanue
JIEMOHCTpAaIui

JUIA

4

JlabopaTopHas paboTta

«3mepenne oObema

TBEPAOTO

Tenay.
odopmiieHus

[IpaBuiia

nabopaTopHOIH
paboTHI.

OOGopynoBanue aJis

1a00paTOPHBIX pabort
YUEHUYECKUX OMBITOB

u

3. Mexanuka (84)




PaBHOMepHOE u
HEpPaBHOMEPHOE

JABHKCHUS.

I'padpuueckoe
Ipe/CTaBICHNE

JIBHKCHUS.

Pemenue
rpagu4ecKux 3aaad,

pacuer yTH U
CPEIHEH CKOPOCTH

HEPaBHOMEPHOT'O
JIBHKCHUS.

[TonsiTue wHepuMM U
WHEPTHOCTH.

LlenTpoOesxHas cuia..

OGopynoBaHue aJis

nabopaTopHbIX  paboT U
YYCHHYECKUX OIBITOB (Ha Oa3e
KoMIuiekToB Jiyist OI'D)

Cuna ympyrocTu, cuia
TPEHUS

10

JlaGopaTopHas pabora

«HccnenoBanue
3aBHCUMOCTH

CHUJIBI YIPYTOCTH,
BO3HHUKAIOIIEHN B

MpYXHUHE, OT CTENeHU
nedopmaru

MIPY’KAHBD.

11

JlabopaTopHas paboTta

«Onpenenenune
koa¢pdunrenTa

TPEHUS Ha
TpuOOMETpE».

O6opynoBanue it

J1a00paTOPHBIX pabor u
YUEHUYECKUX ONBITOB (Ha 0ase
KoMIuteKkToB i1t OI'D)

12

JIaGoparopHas paboTa

«HccnenoBanue
3aBUCHUMOCTH

CHJIbI TPCHUSA OT CHUJIbI

HOpMaJIbHOT'O
JaBJICHUS.

O6opynoBaHue It

71a00paTOPHBIX pabor "
YUEHHUYECKUX OITBHITOB




4. 'mapocraruka (124)

13

[IimoTHOCTB.
uaps ['epona

3amaya

14

Pemenue
HOBBIIIEHHON

3aga4

CJIOKHOCTH Ha pacyceT
IINIOTHOCTHU

BCIIIECTBA.

O6opynoBanme
JIEMOHCTpAIi

hilae: ¢

15

Pemenue
HOBBIIIEHHON

3aga4

CJIIOKHOCTH

16

JlaBaeHuE KUIKOCTH U
rasa. 3aKou

TTackansa

17

CooOmaronuecs
COCY/IBI.

O6opynoBanwue
JIEMOHCTpAIui

JJIA

18

JlaGopaTopHas pabora

«U3rotoBnenue
Mozenu (poHTaHa»

19

JIaboparopHast pabota

«HM3rorosnenune
Mojienu (OHTaHa

20

3akoH [Tackans.

[aBnenue B
JKUJIKOCTSIX M Ta3ax.

FI/II[paBJ'II/ILICCKI/Ie
MalllMHBI.

CooOmaroruecs
COCY/IBI.

O6opynoBanue it

J1a00paTOPHBIX pabor u
YUEHUYECKUX ONBITOB (Ha 0ase
KoMILIekTOB st OI'D

21

BriTaakusaromias
cuia. 3aKkoH

Apxumena.

O6opynoBanue
JIEMOHCTpALNI

TS

22

JIaGoparopHas paboTa

«BrIacuenune yCJ10BUA
IIJ1aBaHUA

TCII».

O6opynoBaHue JIst

71a00paTOPHBIX pabort u
YUEHUYECKUX OMBITOB




23

bnok 3amau Ha 3akoH
ITackans,

3aKOH Apxumena.

24

biok 3amau Ha 3akoH
ITackans,

3aK0H Apxumena.

O6opynoBanue
JIEMOHCTpALUi

TSt

5. CraTuka (104)

25

bnoxk. Peruar.

26

PaBHOBecue TBepAbIX
TeI. MowmeHT
cunbl.lIpaBuno
MOMEHTOB.

O06opynoBanue
JIEMOHCTpALUI

TSt

27

entp TSIAKECTH.
Uccnenosanue
pa3INYHBIX
MEXAHUYECKUX CHCTEM

28

Komb6unupoBanusie
3a/1a4u,

HCIIONB3Ys
paBHOBECHS.

yCIOBUA

29

KomOunupoBanHbIe
3a7a4d,

UCIIONb3Ys
paBHOBECHs

YCIIOBHS

O6opynoBanue
JIEMOHCTpALUI

JUTSL

30

JIaGopartopHas pabota

«W3roroBiieHue
paboTaroreit

CUCTEMBI OJIOKOBY.

Odopmiienue

paloThI.

31

Pabora Han mpoekTom
«baoxmy.

JlabopaTopHas pabota

«U3roroBienue
paboTaroreit

CUCTEMBI OJIOKOBY.

O6opynoBanue it

1a00paTOPHBIX

pabort

u

YUEHUYECKUX OMBITOB (Ha 0aze

KoMIutekToB 1 OI'D

32

JIaGoparopHas paboTa

O6opynoBaHue st




«W3roroBienune
paboTaroreit

CHCTEMBI OJIOKOBY.

71a00paTOPHBIX
YUCHHUYCCKUX ONBITOB

pabor

)51

33

Odopmienne padoTHI.

34

3amura IpoeKTOB.

KomnerotepHoe o0opynoBanue

KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBaHUE 8 ki1acc

Ne

/o

Tema ypoka

Hara
MPOBEJICHUS
Ilnan | dakr

Hcnoap3oBanue

o0opynoBaHus
HeHTpa

€CTeCTBCHHOHAYYHOMI
U TEXHOJIOTHYeCKOM

HaNpaBJIeHHOCTEH
«Touka pocra»

IIpUMEYaHUe

1. Beenenue (14)

BBognoe 3ansarue. Lenu | KommnbrorepHoe
u 3a/1a4u Kypca. | o0opynoBaHue
1 TexHuka 6€30MacCHOCTH.
2. TenioBble siByienus (12 v)
PaznoobOpaszue Kommnbroteproe
TEIIOBBIX SBJIGHUH. | 000pyI0BaHKE

TennoBoe pacmmpeHue

2 TeN.
JlabopaTopHas pabota O6opynoBanue st
«M3MeHeHns JUIMHBI | Ta0OpaTopHbIX padoT
TeNna mpu u YUEHUYECKUX
OTIBITOB
HarpeBaHuu u
3 OXJIAXKACHUM.
Tennonepenaua O6opynoBanue s
Habmonenue JI€MOHCTpaLui
TEIUIOMPOBOAHOCTH
BOJIBI U
4 BO3/yXa.
JlabGopaTopHas pabota O6opynoBanue ajst
«3mepenue yaenbHONH | m1abopaTopHBIX padoT
n u YYICHUYCCKUX
TETIOEMKOCTH
ombiToB  (Ha  0Gaze
A3JTMIHBIX
p KOMILIEKTOB st OI'D
5 BEILIECTBY.




IInaBnenue "
OTBEpJEBAHUE.

Jlaboparopuast  pabota
«OTnuBKa

napauHOBOTO
6 COJIJIaTHKAY
JlaboparopHast pabota O6opynoBanue st
«Habmronenue 3a | mabopaTtopHbIX pPadoT
IJIaBJICHUEM U YUEHUYECKUX
OTIBITOB
7 JIBIaY
Pemenne omumnuanneix | O6opynoBanue  JUIs
3aa4 JIEMOHCTpAaIHii
Ha ypaBHEHUE
8 TETIOBOTO OanaHca
Pemenne omumnuanueix | OOopynoBanue s
3a7a4 JEMOHCTPALMI
Ha Pacyé€r TEIUIOBBIX
9 MIPOIIECCOB
JlaGoparopus
10 KpucTajiorpaduu.
Ucnapenue u | O6opynoBanue s
11 KOHJIEHCaLHS. JIEMOHCTPALII
CocraB atmMmocdepsl, O6opynoBanue s
JEMOHCTPALUI
Ha0II0IeHUE TIepexoaa
HEHACBIIICHHBIX MTapOB B
12 HACBIIICHHBIE.
Brnaxnocts Bo3myxa Ha | OGopynoBanue ISt
13 Pa3HbIX KOHTUHEHTAX JIEMOHCTpAIIHii
3. DuekTpuveckue siBjeHus (84)
Mukpomup. Mogenu | OGopynoBanue  Juis
aToma, JEMOHCTPALMI
CYIIIECTBOBABILINE 10
14 Hauvana XIX
Ucropus otkpeitus u | KoMmnbrorepHoe
neicTBus o0opyoBaHue
rajlbBaHHYECKOTO
15 dIIEMEHTa




HUcropus CO3aHus

31eKTpOodOpHOIH
16 MaITuHbI
OnbIThI Bosbra. | KomnbrorepHoe
DNeKTpUIeCcKui o0opyaoBaHue
17 TOK B 3JICKTPOJIUTAX.
Pemenne onmumnuanueix | OOopynoBanue — Juis
3a7a4 Ha JIEMOHCTPALIUI
3aKOHBI  TOCTOSIHHOTO
18 TOKa
HaGmonenue OGopynoBanue st
3aBHUCHUMOCTH JIEMOHCTpAaIHii
COTPOTUBIICHUS
MIPOBOJHHKA OT
19 TEeMIEepaTyphl.
JlaboparopHas pabota O6opynoBanue st
«Onpenenenue 1ab0paTopHBIX pPadoT
CTOUMOCTH u YUCHUYICCKUX
. onbiTOB  (Ha  0aze
M3pacX00BaHHOI
P a KOMILIEeKTOB 115t OI'D
ANEKTPOIHEPTHH
1o MOIIHOCTH
MOTPEOUTENS U 110
20 CUETUUKY»
Pemenue omumnuananeix | O6opynoBanue ISt
3a/a4y JIEMOHCTpAIIHi
Ha TEIJIOBOE JIEUCTBHUE
21 TOKa
4. DJIeKTPOMATHUTHBbIE siBJIeHUud (34)
DNeKTPOMarHUTHHIE O6opynoBanue s
SIBIICHHS. JIEMOHCTPALI I
DNEeKTPOU3MEPUTENbHBIE
22 MPUOOPHI.
MaruautHass aHomanus. | OOopymoBanue IS
MarnutHsle JEMOHCTPALII
23 Oypu
PaznoBugHoOCTH
24 JNEKTPOABUTATENEH.




5. OnTu4veckue siBjaeHus (74)

25

Uctounuku CBeTa:
TEIJIOBEIE,

JJFOMHMHCCLICHTHBIC

26

OKCHEpUMEHT
HaOJII0IeHUE.

MHorokparsoe
n300pakeHUE

npeaMeTa B HECKOJIBKHX
IIIIOCKHUX

3CpPKaIax.

O6opynoBanue
JIEMOHCTPALII

IS

27

N3roroBuTh nepuckon u
C €ro

IIOMOILIBIO MIPOBECTHU
HaOJIIOAEeHUS

O6opynoBanue
JIEMOHCTpAIUA

JJIA

28

IIpakTueckoe
HCIIOJIb30BAaHUE

BOTHYTBIX 3€pKall

Ob6opynoBanue
JEMOHCTPALMI

IS

29

3pI/ITeJ'ILHI>Ie HUIIIO31H,

MOPOXKJIaeMbIe
MIPEJIOMIIEHUEM

cBera. Mupaxu.

30

PazButie BOJOKOHHOU
OIITUKU

31

Hcnonw3oBanue
3aKOHOB CBETA B

TCXHUKE

O6opynoBanue
JEMOHCTPALMI

JUISL

6. YesioBek u npupoaa (44)

32

ABTOMaTHMKa B Hallei
JKU3HU .

33

Panno u TeneBuneHue

34

AHLTCpHaTI/IBHBIe
HUCTOYHHUKU

SHEPTUM. Buaer
3JIEKTPOCTAHIUHI

Kommberoreproe
o0opynoBaHue




35

Hayxka ceronnsa. Hayka u

0€e30I1aCHOCTD JIFOIEN.

KanengapHo-temaTudeckoe mjiaHupoBanue 9 kiace

Ne | Jlata
MIPOBEIEHUI

/o poBea
Ilnan | Pakr

Tema ypoka

Hcnoan3zoBanue

000pyI0BaHUA
LHEeHTpa

€CTeCTBEHHOHAYYHOI
U TeXHOJIOTUYeCKOMH

HANpaBJIEHHOCTel
«Touka pocra»

IMpUMEYaHue

1. BBenenue (14)

BBognoe  3anstue. | KomnbsriorepHoe
Henu w  3amaum | obopynoBaHue
Kypca. TexHuka

1 0€30MacCHOCTH.

2. Kunematuka (7 4)
CnocoOwl onucanust | ObopynoBanue st

JEMOHCTPALIUI

MEXaHHYECKOTO

2 TIBIOKEHUSA
[IpsimonuHeitHOE O6opynoBanue  JIst
paBHOMEpHOE JIEMOHCTpAIIHii
JIBUKCHUEC 1o
miockoctu? Cmotps
U3  KaKOM  TOYKH

3 HaOII01aTh
OTHOCUTENBHOCTh O6opynoBanue st
TIBUKCHHUSL. JIEMOHCTpPAITHHA
Cnoxenue

4 TIIBHOKEHUH.
Jlabopamopuvie O6opynoBanue st
abombi:
P abopaTOpHBIX padoT
«3yuenue u YUEHUYECKUX

5 JIBUKCHHSI CBOOOJTHO | OITBITOB




MaJAr0IIEro
«M3yuenue

Teay,

JIBUKEHUSI Tesa TI0
OKPY>KHOCTH»

Kak u Kyzaa
oJjeTelia BUIITHEBAs

koctouyka?  Pacuer

TPaeKTOPUU

JBUKCHHUS
IIEPCOHAXKEN

TCI u

pacckazoB P.Pacns o
Miriouxay3eHe

O6opynoBanue
JIEMOHCTpALII

1A

Hcropuueckas
PEKOHCTPYKLUS

onbIToB ["ammies mo
OIPEICTICHUIO

YCKOPEHHs g.

O6opynoBanue
JIEMOHCTpAIUA

JJIA

8

Onpenenenue
CKOPOCTH

PaBHOMEPHOTO
TBUKCHHUSI TIPU

WCIIOIb30BaHUH
TpeHaXxkepa

«OeroBas JOPOKKa».

Ob6opynoBanue
JEMOHCTPALMI

TS

3. IluHaMuUK

a (84)

Cunma BoOIM,
yOeXAeHHs UITU

CcHhJia

cuna - Quznueckas

O6opynoBanue
JEMOHCTPALIUI

JJIA

9 BeJIMYMHA?
Jlabopamopnas Ob6opynoBanue as
aboma:
P 7abopaTOpHBIX padoT
«3mepenue wmacchl | U YUEHUYECKUX
10 TEea» OTIBITOB
JIBu>KeHHe Tena Tmoj
JEUCTBUEM
11 HECKOJIBKUX CHII
JBwxkenue cucrtemsl | O0opynoBanue ISt
CBSI3aHHBIX JIEMOHCTpAIIHA
12 Ten




Jlabopamopnsie
pabomul: «V3yduenue

O6opynoBanue ajs

n1abopaTopHbBIX paboT

TpPEeHUS
u YUEHUYECKUX

CKOJIBKEHUSDY

13 OTIBITOB
JuHamuka O6GopynoBanue st
PaBHOMEPHOTO JI€MOHCTpALHii
JIBUKCHHUSI 1o

14 OKPY>KHOCTH
Uctopust passutusa | O6opynoBanue s
MIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoii.

15 Conneunas cucrema.
OTkpbITHUS Ha | OGopynoBanue  Juis
KOHYHKE Tepa. JIEMOHCTpALIHii
IIepBbIe
HCKYCCTBEHHbBIE
CIIyTHUKH

16 3emuy.

4. AmnyJabe. 3aKoH coxpaHeHus: UMIYJibca (34)
Kax BbI axty | KomnberotepHoe

17 Ha30BETE... o0opynoBaHue
PeaktuBHOE
JIBUKCHHEC B

18 MIpUpPO/IE.
PaccnenoBanue JITII | KomneroTepHoe
C IIOMOILBIO o0opyoBaHuE
3aKOHAa COXpPAaHEHUS

19 HMITyJIbCa

5. Craruka (24)

Jlabopamopnas Ob6opynoBanue ais
aboma:

P 7abopaTOpHBIX padoT
«Onpenenenue u YUEHHUECKUX
IIEHTPOB Macc OTIBITOB
Pa3IUYHbBIX TeN (TpH

20 crioco6a)»
[Ipumenenne KommnsrorepHoe
MIPOCTHIX o0opyoBaHue
MEXaHU3MOB B
CTPOUTENBCTBE:  OT
3eMJISTHKH JI0

21 Hebockpebda




6. Mexanuveckue KoJjied0aHusi M BOJIHBI (34)

Buner mastHukoB u | O6opynoBanue s

22 HUX KoJieOaHuil JEMOHCTPAITHI
Yro IIEPEHOCUT

23 BOJTHA?
Konebarenbubie
CUCTEMBI B TIPHUPOJIC

24 Y TEXHUKE

7. DJIeKTPOMATHUTHBbIE KOJIeOAHUS 1 BOJHBI (24)
OxkcnepumeHTalnbHas | KomnerotepHoe
poBepKa o0opynoBaHue

25 CBOMCTB DM BOJIH.
Uccnenosanue Kommberoreproe
ANEKTPOMArHUTHOTO | 00OpyIOBaHUE
W3TyYEHHUS CBY-

26 ey

8. Onrtuka (44)

Uzrorosnenne | KommnerorepHoe

MOJIeIN obopynoBaHue

27 KaJIeNI0CKOoIIA.
OkcnepuMeHTanbHasg | ObopynoBanue s
IpOBEPKA JIEMOHCTpALII
3aKOHAa  OTpaKeHHUSA

28 CBeTa.
Jlabopamopnas O6opynoBanue ajst

aboma:

P 7abopaTOpHBIX padoT
«M3mepenne u YYEHUYECKUX
MoKasaress OTIBITOB

29 MPEIOMIIEHUS BOJIbI»
Kaxk otnuyuarotes | O6opynoBanue — Ans
I10Ka3aTesun JEMOHCTPALMI
MIPENOMIICHUS

30 LIBETHOTO CTEKJIA

9. ®u3uka aToMa U aTOMHOTO siApa (44)
[Tornomenue u | Komnberoreproe
HCITyCKaHHUEe CBeTa obopynoBaHue
aTOMaMHu. Komneroreproe

31

Onruyeckue




CIEKTpBI.

N3zmepenue KITI

32 COJTHEYHOU Oarapen
Bnusinue
palnOaKTHBHBIX
U3y4YCHHUI Ha

33 KHUBBIC OPTaHU3MBI
CriocoOBbI 3amuThl OT
palnOaKTHBHBIX

34 U3ITydeHUN

obopynoBaHue
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