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Touka pocra
o OOII ocHOBHOrO 00111€ETO0 00pa30BaHUS

YpoBeHb 00111eT0 00pa3oBanus (KIacc): 0OCHOBHoe obuee obpazoearue, 7 - 9 knaccol

KonuuaectBo uacos: 35 uacos (7 knacc), 35 uacos (8 knacc), 34 uaca (9 knacc)

TOUHKA ), POCTA

Pabouast mporpamma 1u1st yqammxcs 7 - 9 KI1accoB COCTaBJIECHA Ha OCHOBE MPUMEPHOI
nporpaMmsl 1o ¢usuke it 7 — 9 knaccos (nox penakuueit Kysnernosa A.A.), M.:
«ITpocsemenner, 2017

T'on cocrasienus: 2023 r.



I[MosicHuTe/IbHASA 3aNIUCKA

Pabouast mporpamma BHEYpOUHOW AesiTeNbHOCTH To (uzuke g 7 - 9
KJIACCOB COCTaBJIEHA HA OCHOBE MPUMEPHOW MporpaMmbl no ¢usuke it 7 — 9
kiaccoB (mon penakiuedr KysnemoBa A.A.), M.: «llpocsemenne», 2017 wu
COOTBETCTBYET

- ®enepanbHomy 3akoHy «O0 oOpaszoBanuu B Poccuiickoit ®exnepanun»
Ne273-P3 o1 29.12.2012 rona;

-OenepanbHOMY  00pa30BaTENbHOMY  CTaHIAPTY OCHOBHOIO  OOLIEro
oOpa3oBaHus, YTBEPKACHHOMY MPHKa30M MUHHCTEpCTBA 00pa3oBaHUS U HAYKH
P® Ne1897 or 17.12.2010 rona;

-IIpuka3zy MunucrtepctBa oOpa3zoBanust U Hayku PD Nel577 ot 31.12.2015
» O BHeceHMHM WH3MEHEHUH B (¢eaepaibHBIE 00pa30BaTEIbHBIA CTaHIAPT
OCHOBHOTO 001Iero oOpa3oBaHMsl, YTBEPKACHHBIM MpuKka3oM MuUHHCTEpCTBA
oOpazoBanus u Hayku PDy» Nel897 ot 17.12.2010 rona»

-O0pa3oBarenbHON MPOrpaMMe OCHOBHOTO OOIIEro 00pa3oBaHus;

-Yuebnomy mnany OVY;

- [IpumepHoOil TporpaMme OCHOBHOTO 0O0IIero oOpa3oBaHus MO (HUHKE
(6a30BbIN YPOBEHD).

IIporpamMmma paccuutana Ha 35 yacoB — 1 yac B Heaento B 7 kiacce, 35
yacoB — | yac B Hejenmo B 8 Kiacce, 34 yaca — 1 yac B Henento B 9 kitacce.

Jlannast paboyasi mporpaMMa BHEYPOUYHOU JEATEIbHOCTH 10 (pU3HKE ISl 7 —
9 xmmaccoB cocrasiieHa Ha ocHoBe OOII OOO MBOY COIII c.Halixuu u ¢ yuérom
METOJUYECKUX pEKOMEHJAIuid 1O CO3JaHul0 U (PYHKIMOHUPOBAHUIO B
00111e00pa30BaTENIbHBIX OPraHU3aIUsAX, PACIIOI0KEHHBIX B CEJILCKOW MECTHOCTU U
MaJlbIX TOopojax, IEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOU M TEXHOJOTHUYHOMU
HarnpasyieHHocTel («Touka poctay) (yTBEpKIEHbI pacniopsbkeHueM MUHUCTEPCTBA
npocBemenust Poccuiickoit  ®eneparun ot 12.01.2021 1. Ne P-6) wm
peaycMaTpuBaeT MPOBEACHUE 3aHATUI C UCTIOJIb30BaHMEM 000PYI0BaHUS IICHTPA
«Touxka pocra»

I[Inanupyemble pe3ybTaThl 0CBOCHHMS IPOrPAMMbI BHEYPOUHOI esiTeIbHOCTH «Pu3nka»
(c ucnosib30BanneM odopynoBanus «Touka pocra») B 7-9 kiaccax.

Peanu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yIbTaTOB:

JInunocrHelie:

B chepe muuHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

* yueOHO-TI03HaBaTEIbHBI MHTEpEC K HOBOMY y4e€OHOMY MaTepualy M clocodaM perieHus

HOBOM 3a7a4H;

* OpHMEHTAlMsl Ha MOHMMaHWE MPUYHMH yclexa BO BHEYYeOHOU NEesATEIbHOCTH, B TOM YHCIE Ha

caMOaHaJIM3 U CaMOKOHTPOJIb PE3yjbTaTa, Ha aHAJIU3 COOTBETCTBHS PE3Y/IbTATOB TPEOOBAHUIM

KOHKPETHOH 3ajauu;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYYEOHOMN AESITETbHOCTH;

Obyuarowuiics NOIYYUM 803MONCHOCIb 051 POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIMH IIKOJIbHHKA HAa YPOBHE IIOJOKUTEIBHOIO OTHOIIEHHS K UIKOJIE,

NOHUMaHMs HEOOXOAMMOCTH YYEHHs, BBIPAKEHHOTO B MpeoliIajaHui yuyeOHO-TT03HaBaTEeIbHBIX

MOTHBOB;

* BEIPQXKEHHOM yCTOMYMBON yuyeOHO-T03HABATEIbHON MOTHBALIUY YUECHUS;

* YCTOWYMBOr0 Y4eOHO-ITI03HABATEILHOTO HHTEPECa K HOBBIM O0LIUM crioco0aM peleHus 3aay.



MeTanpeamMerHsble:

B cdepe peryasiTHBHBIX YHUBEPCATHHBIX YU€OHBIX IEHCTBUMA YUIAIIUXCS:

* IUIAHUPOBATH CBOM JCHUCTBUA B COOTBETCTBMM C IIOCTABJIEHHOW 3aJa4€il U YCIOBUSAMHU €€
peanu3anuy, B TOM 4KCJIe BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBIICHHBIC MMPABWJIA B IJIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a PEIICHHUS,

* OCYIIECTBIISITh UTOTOBBII U MOIIATOBBIA KOHTPOJIb 10 PE3YJIbTATY;

* OLICHUBAaTh MPABWIBHOCTH BBITIOJIHEHUS JICUCTBUS HA YPOBHE a/ICKBATHOM PETPOCHEKTUBHOU
OILICHKH COOTBETCTBHUSI pPE3yJbTaTOB TPEOOBAaHUSAM JAaHHOM 3a]aud U 33JJa4HOM 001acTu;

* aJEKBaTHO BOCIPUHUMATH IPEIJIOKECHMS U OLICHKY YYMTENICH, TOBAPHUILEH, POAMUTENIECH M
JIPYTUX JIIOJCH;

* pa3nuyarh coco0 U pe3yabTaT ACHCTBHSL.

Obyuarowuiics noay4um 03MONCHOCIb HAVUUMCA.

* B COTPY/IHHUYECTBE C YUUTEIIEM CTABUTh HOBBIC yUCOHBIC 3a/1a4H;

* IPOSIBJISITH T03HABATEIbHYIO HHUIIUATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIbHO aJICKBAaTHO OIIEHUBATh IPABUIBLHOCTh BBIIOJHEHUSI JEUCTBHUSI U BHOCHUTH
HEOOXOUMbIE KOPPEKTHUBHI B HCIIOJIHEHHWE KaK IO XOIy €ro peajlu3allH, TaKk U B KOHIE
JICUCTBUA.

B cthepe no3naBaTeibHBIX YHUBEPCAIBHBIX YYEOHBIX JEHCTBUI ydaluxcs:

* OCYIICCTBIISATh MOMCK HEOOXOAMMOW MH(OpPMAIMK JJIsi BBHIIIOJHEHUSI BHEYYCOHBIX 3aJaHUN C
UCIIONIb30BaHUEM Y4YeOHON IUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIMKIIONEANHN, CIPAaBOYHUKOB (BKJIIOYAs AJICKTPOHHBIC, LU(PPOBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WHrephera;

* OCYLIECTBIIATH 3amHUCh ((puKcaiio) BHIOOPOUHON HMHPOpPMAIMK 00 OKPYKAIOLIEM MHpPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIIEHUS, POESKTHI B YCTHOM M MUCbMEHHOM (opme;

* IPOBOJUTH CPABHEHHUE U KIACCU(DUKAIUIO 110 33JaHHBIM KPUTEPUSIM;

* YCTaHaBJIMBAaTh IPUUYMHHO-CIIE/ICTBEHHBIE CBS3U B U3y4Ya€MOM KpYre sIBJIICHUI;

* CTPOWTH pacCyXIeHHs B (hopMe CBS3H TPOCTHIX CYKACHHH 00 O00BEKTe, ero CTPOCHHUH,
CBOMCTBAX U CBA3aX;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCA.!

* OCYIIECTBIISATh PACHIMPEHHBIN MOUCK WH(GOPMAIIUU C UCTIOIH30BAHHEM PECYPCOB OMOIHUOTEK U
cetu HTepHeT;

* 3amuChIBaTh, (UKCUPOBATH WHGOPMALMIO 00 OKPYXKAIOIIUX SBICHUSIX C TMOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJILHO CTPOHUTH COOOIICHUS B YCTHOM M MUCEMEHHOU hopme;

* OCYIIECTBISATh BBIOOp HambOosee d3(HPEeKTUBHBIX CITOCOOOB pelieHus 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBHIA;

* CTPOMUTH JIOTMYECKOE PACCYKIEHHE, BKIIIOYAIOIIEE YCTAHOBJICHUE NPUYMHHO-CIEICTBEHHBIX
CBSI3€EH;

* MOTYT BBIMTH Ha TEOPETUYECKHM YPOBEHBb PEIICHHS 3aJlay: PEIICHHE MO OMpPeAeIEHHOMY
IJIaHy, BJIaJIEHUE OCHOBHBIMU IPHUEMaMHU PEIICHUS, OCO3HAHUS AEATENbHOCTH IO PEHICHHUIO
3a/1a4n.

B chepe koMMYyHHMKATHBHBIX YHUBEPCATBHBIX YUYEOHBIX NEHCTBUI ydaluxcs:

* aJIeKBaTHO MCIMOJb30BaTh KOMMYHHMKATHBHBIE, IPEXJE BCETO - pEYeBbIE, CPENCTBa IS
pelleHus Pa3IMYHbIX KOMMYHUKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHHE, BIaIeTh
JUAJIoTHYeCKOr (OpMON KOMMYHHUKAIIUHU, MCTOB3Ys, B TOM YHCJIE CPEJICTBA U WHCTPYMEHTHI
UKT u gucTaHimOHHOI0 OOIIEHHUS;

* JIOMyCKaTh BO3MOKHOCTh CYILECTBOBAHUS Y JIIOJIEH pa3IMYHbIX TOYEK 3PEHUs, B TOM UHUCIIE HE
COBMAJIAONIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCSA HA MO3UIMIO MAapTHEpa B OOIICHUU U
B3aMOJCHCTBUM;



* YYHTBHIBaTh pa3HbIC MHEHUS W CTPEMHTHCS K KOOPAMHAIMHM pA3IWYHBIX MO3MLIUN B
COTPYJHHYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;

* IOTOBApUBATHCS U MPUXOIUTH K 00IIEMY PELICHUIO B COBMECTHOH JEATEIBHOCTH, B TOM YHCIIE
B CHUTYallUU CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiicss NOIYYUM 803MONCHOCTb HAYUUMBCA.

* YUUTBIBATh M KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOMN MO3UIIUH IPYTUX
JIIOJIEH;

* YUUTBIBATh pa3Hble MHEHUS U HHTEPECHl U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCHTEIILHOCTh MHEHHUH U MTOJIX0/I0B K PELICHUIO TPOOIEMBI;

* apPryMEHTUPOBATh CBOIO TO3UIUI0 M KOOPAMHHUPOBATH €€ C TO3UIUSAMH IapTHEPOB B
COTPYIHHYECTBE ITPH BBIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOM eI TEIBHOCTH;

* 3agaBaTh BOINPOCHL, HEOOXOJMMBIE Ui OpraHU3alUd COOCTBEHHOM JESATEIBbHOCTH U
COTPYJHHYECTBA C IIAPTHEPOM;

* OCYLIECTBIATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIIb.

IpeamerHbie:

- OpPHCHTHPOBAaTbCA B SIBICHHUAX M OOBEKTaX OKPYXKAIOIIET0 MHUpA, 3HATh T'PAHUIBI HX
PUMEHUMOCTH;

- IOHUMATh OTpeeNICHHs] (PU3MUECKUX BETMYHH M IOMHHUTB ONPEACIIAIONIe GOpMYJIbI;

- IOHUMATh KaKUM (PU3NYECKUM TPUHIIUIIAM U 3aKOHAM IOTYHUHSIOTCS T€ WM UHBIC OOBEKTHI U
SIBJICHUS IPUPOJIBI;

- 3HaHUE MOJICJIH MTOUCKA PEUICHUH s 3a/1a4 110 (pusmKe;

- 3HaTh TEOPETHYECKHUE OCHOBBI MAaTEMATHKH.

- IPUMEYaTh MOJIEIH SIBIICHUH U 00BEKTOB OKPYXKAIOIIETO MUPA;

- QHAJIM3UPOBATh YCIOBHE 33/1a4H;

- nepeopMyIHPOBATh U MOAEITHPOBATDH, 3AMEHATH UCXOIHYIO 3a7a9y JPYTroi;

- COCTaBJIATH IUIaH PELICHUS;

- BBIJIBUTaTh U MIPOBEPSATH MPEAIaracMbie JUIsl PELICHUS TUIIOTE3bI,

- BJIaZICTh OCHOBHBIMH YMCTBEHHBIMH OTIEPALMSIMU, COCTABIISIOIIMMHE MTOUCK PEILICHUS 33/1a4H.



Conep:xaHue NporpaMMbl BHEYPOYHOM 1eATeIbHOCTH
7 kjacc

Beenenne. Beognoe 3anstue. Llenn n 3agaun kypea. Texauka 6e30mMacHOCTH.

PoJib dkcniepuMeHTAa B )KU3HU 4YeJIOBeKA.

Teopusa: 3yuntb OCHOBBI TeOopuM morpemHocteld. [lorpemHocT npsMbIX M KOCBEHHBIX
U3MEpPEHUIl, MaKCHMajibHasi TOTPEIIHOCTh KOCBEHHBIX HM3MEPEHM, YYeT MOrpenIHocTei
U3MepeHuil mpu mocTpoeHuu rpadukoB. [IpencraBneHue pe3yiabTaToB H3MEpeHH B (opme
Ta0IMI] ¥ TpaUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN PUMEHSATH NIPU BHIIOJHEHUH 3KCIEPUMEHTAIbHbBIX
3aj1a4, TIPAKTHYECKUX PaboT. (€ HcnoIb30BaHHeM o0opynoBanus «Touka pocray)
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

[TpuBoauTh TIpUMEPHI OOBEKTOB M3y4YeHUs (pu3uku (puzmueckue sBICHUSA, (PU3MUECKOe Teo,
BEIIECTBO, (Qu3uueckoe moie). Habmogate u  aHamuM3upoBaTh (U3MYECKHE  SIBICHUS
(pukcupoBaTh M3MEHEHUS CBOMCTB OOBEKTOB, CpaBHUBATh MX U 0000maTh). [lo3HakOMHUTBCS C
AKCIEPUMEHTAJIbHBIM METOAOM HccienoBaHusl npupossl. COopka mpuOOPOB UM KOHCTPYKLHUM.
Hcnonp3oBaHne W3MEPUTENbHBIX MNPUOOPOB. BrimonHeHue 1a0OpaTOPHBIX U MPAKTHUECKUX
paboT. /lmarHocTuka M ycTpaHEHHE HEUCIpaBHOCTEH npuOopoB. BricTpamBanue rumores Ha
OCHOBaHUU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOoMepHOE U HepaBHOMEpHOE ABMxkeHHe. ['paduueckoe mpeacraBieHnue IBUKCHHUS.
Pemenune rpadguueckux 3amad, pacdyer MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO JBIKEHHS.
[Tonste muepuuu u uHepTHOCTU. LleHTpoOexnas cuna. IlpuMmeHeHue HaHHBIX (U3MUYECKUX
MOHSITUN B XKU3HEIEITEIbHOCTH YesoBeka. Cuia ynpyrocTtH, cujia TpeHHUsl.

Ilpaxmuxa: ccnenoBanre 3aBUCHMOCTH CHJIBI YINPYTOCTH, BO3HHUKAIOLIEH B MpYKHUHE, OT
crernieHu nedopmanuu npyxuHel. Onpenenenue koddduumeHnta TpeHuss Ha TpuOomerpe. (¢
HCI0JIb30BaHueM o0opyaoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS OT CHJIbI HOPMAJIBHOTO J1aBJICHUSI.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

AHanu3 tabnuu, rpaduxos, cxeM. [louck oO0bsicHeHus HaOM0AaeMbIM coObITHsIM. Onpenenenne
CBOWCTB MPUOOPOB IO YepTeXkaMm M MOAEISAM. AHaJIM3 BO3HHKAIOIIUX MPOOIEMHBIX CHUTYalUi.
N300paxarh cucrteMy KOOpPJMHAT, BBIOMpPATh TENO OTCUETAa M CBS3bIBaThb €ro C CHUCTEMOM
KoopauHar. lcronb30Barh cUCTEMy KOOPAMHAT JUIsl M3YyYEHUS MPSIMOJIUHEHHOIO JBHYKEHUS
tena. COopka mnpuOOpoB U KOHCTPYKIWU. Mcronb3oBaHHE W3MEPHUTEIBHBIX MPUOOPOB.
BeinonHeHne 1abOpaTOpHBIX W MPAKTUYECKHX padoT (¢ MCIOJIb30BaHUEM 000PYIOBAHMS
«Touka pocrtay). /luarHocTHKa M yCTpaHEHHUE HEUCIpaBHOCTEH mpubopoB. BricTpanBaHue
TUIIOTE€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME U MOJIEINPOBAHHUE.
BrinmonHenue 3agaHuil MO yCOBEPIIEHCTBOBaHHUIO MpUOOpOB. Pa3paboTka HOBBIX BapHUAHTOB
onbIToB. Pa3paboTka M mpoBepka METOJUKU SKCIIEpUMEHTaTbHON paboThl. PabGoTa B Manbix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT ¥  OOOCHOBBIBAIOT CBOE  pEILICHHE, JIEHCTBUS.
[IpencraBineHne pe3ynbTaTOB MAapHOW, IPYNIIOBOM JEATENBHOCTH. Y4acTHE€ B JHAIOre B
COOTBETCTBUHU C IIPABUIIAMU PEUEBOI0 MIOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH I[lackans, THApOCTaTHYECKOE HaBICHHE, COOOIAIONINECS
COCYAbI, THPABINYECKUE MAILIUHBI.

Ilpakxmuka: 3a0auu: BHITAJKWBAIOLIAS CHUJIAa B Pa3JIMYHBIX CUCTEMax; MpUOOpHl B 3anadax
(coobmaromumecs: cocy/ibl, THAPABINYECKHE MAIIUHBL, pbluaru, 0J0KH).

OKCrepuMEHTAIbHbIE 33/1aHUS:

1 )u3mepenue cunsl Apxumena,

2)u3MepeHrue MOMEHTA CHUJIbI, JIeHCTBYIOLIETO Ha phlyar,



3)usmepeHue pabOThI CHIIBI YIPYTOCTH TPU TOABEME TIpy3a C MOMOIIBI0 TMOABIKHOTO WU
HETOBIKHOTO OJToKa(c McnmoIb3oBaHueM odopyaoBanus «Touka pocra)

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

Anamu3 Tabnun, rpadukoB, cxem. [louck oObsicHeHus HabOmomaeMbiM coObITHsIM. COOpKa
npubOpoB W KOHCTpyKIMid. lMcmonb30BaHMe HW3MEpHUTENbHBIX NpuOOpoB. BrimonHeHnue
71a00paTOPHBIX U MPAKTHUYECKUX paboT. J{uarHocTuka u ycTpaHeHHE HEMCIPaBHOCTEH MPUOOPOB.
BricTpauBanue ruUmoTre3 Ha OCHOBAaHMM UMEIOIIMXCA JaHHbIX. KoOHCTpyupoBaHue u
MoenrpoBanue. Pabora B ManbIx rpymnmnax. AHAIU3UPYIOT, BBIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
pewenue, neuctBus. lIpeacraBieHne pe3ynbTaTOB MApHOW, TPYNIOBOM JEATEIbHOCTH.
[TonroroBka coOOOIIEHUH M JOKIANOB. YyacThe B JAMAJOre B COOTBETCTBHHM C IPaBHIIaMU
pEYEBOro NOBEIEHUS.

Craruka.

Teopus: bnok. Ppiuar. PaBHOBecHME TBEpABIX TeEN. YCIOBUSA PABHOBECUS. MOMEHT CHIIBL.
[IpaBuno momentoB. LleHTp TskecTn. MccnmenoBaHue pasiMYHBIX MEXAHMYECKUX CHCTEM.
KoMm0OuHMpoBaHHbIE 3a]1a41, UCIIOJIb3Ysl YCIOBUS PpABHOBECHS.

Ilpaxmuxa: VI3roToBICHHE pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.

Amnanu3 tabmui, rpadukoB, cxeMm. [Touck oO0bsIcHeHHUS HaOII0JaeMbIM COOBITUAM. OnpeneeHne
CBOMCTB IPHOOPOB IO YEPTEHKAM M MOJCISIM. AHAIIN3 BO3HUKAIOIIUX MPOOJIEMHBIX CHUTYyaIlUU.
Habmionate geiicTBue mNpocThiX MexaHu3MOB. [lo3HakKOMUTBCS ¢ (U3HUECKON MOJIEIbIO
«abcomoTHO TBEpPAOE Tenoy». Pemats 3amaun Ha MpUMEHEHHE YCIOBUs(TIpaBUIIa) PAaBHOBECHUS
pbiyara. [IpuMeHsTh ycnoBue (MpaBUIIO) pPaBHOBECUS pbluara s OOBSCHEHUS [EHCTBUS
Pa3IUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TeXHHKE M B ObITy. COOpka mpuOOpoB u
KOHCTpYKIUH. Vcnonp30BaHuEe W3MEpPUTENbHBIX NPUOOPOB. BrimonHeHue naboOpaToOpHBIX U
MPAKTUYEeCKUX paboT. /lmarHocTuka W yCTpaHEHUE HEHCIPABHOCTEH mpuOOpoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHWM HMEKOUIMXCS JaHHbIX. KOHCTpyMpoBaHME U MOJECIHPOBAHHE.
BrimonHeHue 3aaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u mpoBepKa METOUKU HKCIIEPUMEHTAIbHONU PaboTHI.

PabGora B Mampix rpynmax. AHaIW3UPYIOT, BBIOMPAaOT M OOOCHOBBIBAIOT CBOE pEIICHHE,
nercteus. llpencraBineHue pe3ysbTaTOB MMApHOM, TIpyNmoBod jAesTenbHocTH. IloaroroBka
coo01eHuit u 10kaan0B. OCyIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESITEIbHOCTU. Y4YacTue
B IMAJIOTe B COOTBETCTBUU C IIPABUIIAMH PEUYEBOI0 NMOBEICHHUS.

8 kiaacce

TenjoBble ABJIEHUS.
TemnmoBoe pacmmpenue tei. [Ipouecchl MIaBiIeHUs U OTBEPICBaHUs, UCTIAPEHUS U
KOoHJIeHcauuu. Temnonepeaayda. BnaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibia B BOJIE.
2. CKOpOCTh HUCTIAPEHHUS PA3IUYHBIX KUIKOCTEH.
3. TernioBBIe ABUTATENH OYAYIIETO.
Jlabopamopnuie pabomut (¢ ucnob3oBaHueM o6opynoBanus «Touka pocray)
1. I3MeHeHust ITUHBI TeJla TIPU HArpeBaHUU U OXJIAXKICHHH.
2. OtnuBKa napauHOBOTO COJIATHKA.
3. HaOmroenune 3a miIaBJIEHUEM JIbIA
4. OT yero 3aBUCUT CKOPOCTh UCTIAPEHUS )KUJIKOCTU?
5. Habnronenue TemionpoBOTHOCTH BOJBI U BO3/IyXa.
Xapaxmepucmuxa oCHOBHBIX 81008 OesIMENbHOCHIU:
CamocrosiTensHO (HOPMYTUPYIOT TO3HABATENBHYIO 3a7ady. YMEIT C TOMOIIBI0 BOIPOCOB
noObIBaTh  HeJocTarollyto uHpopmanuo. Mcnonp3oBaHWe HW3MEPHUTENBHBIX  MPUOOPOB.
Breimonaenne  maboOpaTOpHBIX M TPAKTUYECKUX paboT. JlMarHocTmka W yCTpaHEHUE



HEHCIIpaBHOCTEW MpuOOpoB. BeicTpanBaHue TUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JaHHBIX.
KoHcTpynpoBaHue u MOEIMPOBAHUE.

BrimonHnenue 3amaHuil 10 yCOBEPIICHCTBOBAHHMIO MPHOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbiToB. Pa3paboTka M mpoBepka METOAMKH SKCIIEPUMEHTabHON paboThl. Pabota B Masbix
rpynmnax. AHAJIM3UPYIOT, BBIOMpPAOT U  OOOCHOBBIBAIOT CBOE pELICHHE, JICHCTBHSL.
[IpencraBnenne pe3ynbTaTOB MApPHOM, TPYNIOBOM JAEATENBHOCTH. Y4acThEe B Juajore B
COOTBETCTBUU C IIPABUWJIAMH PEYEBOTO NTOBEICHUS.

DileKTpUYeCKHUe SIBJICHUS.

Muxkpomup. Mojsenu atoma, cyuiectBoBaBine 10 Hadana XIX. MicTopusi OTKpBITHS U IEUCTBUSA
raJIbBAHUMYECKOTO 3JieMeHTa. Vcropust cosmanus snekrpodopHor Mamwmabl. OnbiT Bonbra.
DJIEKTPUUYECKUH TOK B DJICKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBaHueM ooopyaoBanusi «Touka pocray)

1. Mozaenu aToMOB.

2. l'anbBaHUYECKUE JIEMEHTHI.

3. Pabota smekTpodopHOIi MaIIUHEI.

4. Onsbitel BonbTa u 'ansBanu.

Jlabopamopusie pabomol:

1. Coznianue rajabBaHUUECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DNEKTPUYECKUM TOK B KUJKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUIOB J€SITEILHOCTHU:

YOpaBisioT CBOEH TO3HABATEIBbHOM W Y4EOHOW AESTeNbHOCTBIO IMOCPEICTBOM IOCTAHOBKHU
nesael, MIaHUPOBAHUS, KOHTPOJISL, KOPPEKIHUHU CBOUX JCHUCTBUH U OILIEHKH YCHEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CHOcOO0 W pe3yibTaT CBOMX JACHCTBHI € 00pa3loM - JIHUCTOM
conpoBoxacHus. OOHApYKMBAOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI OTKIOHCHHUHU.
OcCyIIeCTBISIFOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. VICcronb30BaHre M3MEPUTENBHBIX TPHOOPOB.
Brinmonnenue nabopaTOpHBIX M MpakTHYECKUX padoT. JlmarHocTuka ©  yCTpaHEHHE
HEUCHPAaBHOCTEH mpuOOpoB. BricTpanBaHMe TUMOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoieIupOBaHUE.

DJIEeKTPOMarHUTHbIE SIBJICHUS.

MarunutHoe morne B BemiecTBe. MarHuTHas aHomanus. MarHutHele Oypu. PaszHoBuAHOCTH
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnoab3oBannem odopynoanust «Touka pocray):

1. HaI‘J'ISII[HOCTB IIOBECACHHU BEUICCTB B MarHUTHOM I10JIC.

2. [Ipe3eHTariii 0 MarHUTHOM T10JIe 3eMJTU 1 O MAarHUTHBIX OYpSIX.

3. JleMoHCTpalus pa3HOBUIHOCTEN AJIEKTPOU3MEPUTEIBHBIX PUOOPOB.

4. HarnsaiHOCTh pa3HOBUIHOCTEN 3JIEKTPOABUTATEIEH.
Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3iuyHbIX 3JIEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapakmepucmuka OCHOBHBIX U008 OeSIMENbHOCIU:

VYrpaBisoT CBOEH TO3HABATEIbHONM W y4eOHOM JAESITENBHOCTHIO TOCPEICTBOM IOCTAHOBKH
uesneil, MIaHUPOBAHUS, KOHTPOJIL, KOPPEKUHUHU CBOUX JACHCTBUH U OLIEHKUM YCHEIIHOCTU
ycBoeHusl. CpaBHHMBAIOT CMoco0 W pe3ynbTaT CBOMX JCHCTBUNA € 0OpasloM - JIUCTOM
conpoBokaeHusa. OOHapyX HBarOT OTKJIOHEHUs. OOIyMBIBAIOT TNPUYMUHBI  OTKIOHEHHH.
OcCy1ecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuueckue sIBJIEHHU.

VcTouyHuKkH cBeTa: TEIUIOBbIC, JTIOMHUHECIICHTHBIE, HCKYCCTBEHHBbIE. M3rOTOBIEHUE KaMephl -
00CKypa W HCCIIeIOBaHHE H300paXKeHHUsSI C MOMOIIBI0 MOJEIH. MHOTOKpaTHOE H300pakeHue
mpeaMeTa B HeCKOIBKUX IUIOCKUX 3epKayiaX. M3roTOBUTH MEPUCKOI U C €r0 MOMOIIIIO TPOBECTU
HaOmoeHus. [IpakThdeckoe WCIOIB30BaHUE BOTHYTHIX 3€pKal. 3pUTEIBbHBIC HILTIO3UH,



MIOPOKIAEMBIE TIPEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKH. Mcrionb30BaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnosib3oBanueM ooopynoBanus «Touka pocray)

1. PaznuuHble HCTOYHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIBKUX IUIOCKUX 3epKalax.

3. M3o0OpakeHue B BOTHYTHIX 3epKaiax.

4. Vcrionb30BaHKi€E BOJOKOHHOM ONTHKH.

5. YcrpoiicTBo poToanmnapaToB, KHHOIPOSKTOPOB, KAJICHI0CKOIIOB.

Jlabopamopnvie pabomul:

1. U3rotoBneHue kamepsl - 00CKypa U UCCIIEJOBAHUE NU300PaXKEHHS C TOMOLIBIO0 MOJICIH.

2. IIpakTueckoe NpUMEHEHNE TUIOCKUX 3EPKaJL.

3. [IpakTHuecKOoe UCI0Ib30BAHUE BOTHYTHIX 3€PKaJl.

4. N3roToBiieHuE NEpUCKONA U HAOJIIOIEHUS C TIOMOILBIO MOJEIIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU.

YpaBistoT CcBOeH MO3HABATENLHONM M Y4eOHOW JEeATEIBHOCTHIO TOCPEACTBOM TOCTAaHOBKHU
uesnei, MUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKUHUH CBOUX JCHUCTBUH M OLEHKU YCHEIIHOCTU
YCBOEHHUA. BpIIenstoT u GopMyaHpyrOT MO3HABATENbHYIO 1I€Nb. BBIIENAIOT KOIMYECTBEHHbBIE
XapaKTepUCTUKU OOBEKTOB, 3a/JlaHHble cloBaMu. [IpMHMMArOT mO3HABaTEeNbHYIO LEldb U
COXPAHSIIOT €€ IPHU BBIMOTHCHUHM YYCOHBIX jericTBUi. OCO3HAIOT CBOM JeHCTBUS. VIMeErOT
HABBIKU KOHCTPYKTHUBHOTO OOIIEHUS B MAJIbIX TPYIINaXx.

YesoBek U pupoaa

ABTOMaTHKa B Haulei xu3HU. [Iprmepsl ncronb3oBaHUsl aBTOMATUYECKUX YCTPOICTB B HaykKe,
Ha mpousBojacTBe M B ObiTy. CpeactBa cBs3u. Paano u TeneBuieHue. AJIbTepHATUBHbBIC
MCTOYHUKHU 3Hepruu. Busl anexrpoctanimii. Heo6xoauMocTh 3KOHOMUU MIPUPOIHBIX PECYPCOB
U HWCIIOJIb30BaHHUs, HOBBIX SKOJIOTMUYHBIX U Oe3omacHbIX TexHonoruid. Hayka m OGezomacHOCTH
JIOJIEH.

Jlemoncmpayuu: 1. poroMarepuansl U CIANIBI IO TEME.

Jlabopamopusie pabomul.: 1. 3yuenue AeCTBUNA CPEACTB CBS3H, PAIUO U TEICBUICHHUS.
Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

CamocTodaTenbHO  (HOpPMYNIHUPYIOT T[O3HABATEIbHYIO 3aJady. YMET (MO pa3BHUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOTIPOCOB J10OBIBATh HEJOCTAIOIIYIO HH(OpMAIHIO.

9 kiacc

Kunemaruka

CrocoObl  omucaHusl MexaHuyeckoro JBwkeHus. Cucrema orcdera. [IpsmosiuHelHOe JBWXKEHUE.
[IpsiMonuHeliHOE paBHOMEpPHOE IBWKEHHME IO IIOCKOCTH. IlepemelieHue M CKOpPOCTb IPU PAaBHOMEPHOM
IPSIMOJIMHEHHOM JBMXEHHUH 10 ITOCKOCTH. OTHOCUTENBHOCTH ABMKEHUs. CliokeHue IBrkeHui. [IpuHiumm
HE3aBUCUMOCTH JABWXeHUM. KpuBonuueitHoe nBmxeHue. JIBimkeHHe Tena, OpOIIEHHOTO MOA YIJIOM K
ropu30oHTy. PaBHOMEpHOE IBMXKEHHE MO OKPYXKHOCTH. YTIOBas cKopocTb. Ilepuox u 4yacToTa BpallleHHS.
CxkopocThb

U YCKOPEHHE MPU PABHOMEPHOM JIBIDKECHUH 110 OKPY>KHOCTH.

Jlabopamopnvie pabomui(c ucnoab30BaHueM obopyaoBanus «Touka pocray):

1. H3ydeHue OBIKEHUS CBOOOHO MAJIAfOIIETO TeMa.

2. H3ydeHme ABWXEHUS 1O OKPY>KHOCTH.

IIpumepHoie membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

Omnpenenenne CKOPOCTU PaBHOMEPHOTO IBM>KEHHS IIPU UCIIOJIBb30BAaHUU TPEHAXKEPA «OEroBasi JOPOXKKay.
HcToprdeckast peKOHCTPYKITHS ONBITOB [ asuiest Mo onpeaeseHuI0 YCKOPEHUSI CBOOOTHOTO MaACHHS Tell.
[TpunImner paboTs! IPUOOPOB I U3MEPEHUS CKOPOCTEH U YCKOPEHUIl.

IIpumeneHne cBOOOAHOrO NaleHHs ATl U3MEPEHHS PEaKIUH YEI0BeKa.

Pacuer Tpaexropun nBHXKEHUS NEpcOHaXel paccka3os P.Pacmo.

agrowbdE



Xapaxmepucmuka 0OCHOBHbIX U008 OesmeIbHOCMU. YTeHne U 00CYX/ICHUE TeKCTa CTaTell MHTEPHET-CailToB,
0o0CYyXIIeHHEe JOKITAJ0OB W NPE3CHTAIMH, COCTABICHUE M PEIICHUE 33/1a4, OOCYKICHHE CIOCOOOB PEIICHHSI
(moarororka k OI'D no usuke).

JAnnamuka

WNueprmansueie cuctemsl orcyeTa. Cuia. 3akonsl HetoToHa. JIBHKeHHE Tea Mo IeWCTBUEM HECKOIBKUX CHII.
JIBmkeHne CHUCTEMBI CBSI3aHHBIX Tel. JIMHaAMHKa paBHOMEPHOTO MABM)KCHHSI MaTepUaTbHOM TOYKU IO
okpyxHocTd. Kiaccel cui. 3aKOH BCEMHUPHOro TATOTeHHs. [IBukeHue miaHeT. MCKycCTBEHHBIE CITyTHHKH.
Conneunas cucteMa. Mcropus pazButus npezacrasienuid o Beenennoii. CtpoeHue u 3Bomonus BeeneHHoi.
Jlabopamopuvie pabomul(c UCNOJb30BaHUEM 000pyaoBanus «Touka pocra»):

1. H3mepeHue Macchl Tella C UCMOIB30BAaHUEM BEKTOPHOTO Pa3IOKEHHS CHIBIL.

2. H3ydveHue KHHEMATHKH U TUHAMHUKH PABHOYCKOPEHHOTO IBIDKEHUS (Ha IPUMEPE MAIMHBI ATBYA).

3. U3ydeHue TpeHUs CKOIBKCHHUSL.

IpumepHole membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOMN.:

1. Hcropuueckas peKOHCTpYKIUS ONbITOB KynoHa 1 AMOHTOHA IO ONpEAETICHUI0 BEIHYNHBI CHIIBI TPEHUS
CKOJbKCHHUS.

2. TlepBble HCKYCCTBEHHBIC CITyTHUKH 3EMIIH.

3. Kak omin4aroTcs MeXaHU9IeCKUe MPoIecChl Ha 3eMile OT MEXaHHYECKHX MPOIIeCCOB B KocMoce?

4. Tena ConHeunol cucteMbl. OTKPBITHS Ha KOHYHKE TIepa.

Xapaxmepucmuxka 0CHOBHBIX 81008 OessmenbHOCmu: 9TeHHe U 00CYXJIeHHEe TeKCTa cTaTeld MHTePHET-CalToB,
oOcyKZeHne JOKIAZ0B U TMPEe3eHTAlni, COCTaBIEHHE M pEIIeHHEe 3aaad, 00CYXJeHHE CIOCOOOB pelIeHHS
(noarotoBka k OI'D no ¢usuke).

HNmnyJbe. 3aK0H cOXpaHEeHHs UMIYJIbCa

Nwmmynse. U3MeHeHne uMityiibca MaTepuanbHoi Touku. CucteMa Tell. 3aKOH COXPaHEHHUS UMITYJIbCa.
IIpumepHule memvl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. PeaxTHBHOE IBHXXEHHE B TIPUPOJIE.

2. PaccrnenoBanue JITII ¢ moMoIIbiO 3aKOHA COXPAHEHHS UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX 61008 desimenbHOCHU: ITeHRE U 00CY)KICHHEe TeKCTa CTaTeil MHTepHET-CalToB,
o0Cy)XIIeHHe IOKITAIOB W TPE3CHTAINH, COCTABICHHE M pEIIeHHE 33/1ad, OOCY)KICHHE CIOCOOOB PEIICHIS
(moarotoBka k OI'D no ¢usuke).

CraTuka

PaBHoBecue Tena. MOMEHT cuiIbl. Y CIIOBHsI paBHOBECHUS TBEPAOTo Tena. IIpocThie MEXaHU3MBI.
Jlabopamopnule pabomui(c ucnosib3oBanueM obopynosanust «Touka pocrar):

OmnpeneneHne EHTPOB Macc Pa3IMIHBIX Tel (TPH crocoda).

IIpumepHule memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. TIpumeHEHHE MIPOCTHIX MEXaHU3MOB B CTPOUTEILCTBE: OT 3EMJISIHKH 10 Hebockpeoa.

2. HccnenoBanue KOHCTPYKIIUH BEIOCHIICHA.

Xapaxmepucmuka 0CHOBHBIX 81008 OesimeNbHOCM: YTeHHE U 00CYXJICHUEe TeKCTa cTaTeil MHTepHET-CaifToB,
o0CyXJIeHHEe JOKIAJ0B M IPE3CHTAIMH, COCTABICHUE M pEIICHHE 337a4, OOCYKICHHE CIOCOOOB PEIICHHS
(moaroroBka k OI'D mo pusmke).

Mexanuuyeckue KoJ1e0aHUs U BOJIHBI

Mexanndeckue konebanwus. [IpeoOpazoBaHue SHEPTHU NPU MEXaHUYECKUX KoJieOaHUsAX. MaTeMaTHUeCKUH |
NpYKUHHBIA MasTHUKH. CBOOOIHBIC, 3aTyXalollie M BBIHYXICHHBIC KoneOaHms. Pesonanc. Mexanndeckue
BOJIHBI. [IJTMHA ¥ CKOPOCTH BOJIHEL. 3BYK.

Jlabopamopnule pabomui(c ucnosib3oBanueM obopynosanust «Touka pocrar):

N3ydeHne koeOaHni HUTSHOTO MasTHHKA.

IIpumepHule memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. CrtpyHHBIC My3bIKaJIbHBIC HHCTPYMEHTHI.

2. KonebarenbHbIE CHCTEMBI B IPUPOJC U TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX 81008 desmenbHOCmy: 9TeHne U 00CYXICHHE TeKCTa cTaTeil MHTepHET-CaifToB,
o0CyXJIeHHE JOKITAJ0B M IPE3CHTAINH, COCTABICHHE M pEIIeHHE 337ad, OOCY)KICHHE CIOCOOOB PEIICHHS
(moarotoska k OI'D mo usuke).

DJIeKTPOMArHUTHBIE KOJIe0aHUsI U BOJHBI

Ilepemennsiii anekrpudeckuii Tok. KonebarenpHpiii KOHTYp. BeiHYXIEeHHBIE U cBOOOIHEIE DM KoJcOaHwMs.
OM BOJIHBI U UX CBOHCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



[IpuHUMIIBI PaUOCBS3U U TEJIEBUACHUS.

Bnusinue OM u3nydeHuil Ha )KUBbIE OPraHU3MBI.

NsroroBnenre ycTaHOBKH [Tl IEMOHCTpaIMU onbITOB 1o OMU.

OnexktpomarautHoe n3nyuenne CBY-neun.

Hcropudeckas peKOHCTPYKIHS OMBITOB AMIiepa.

Xapakmepucmuka OCHOBHBIX BUO08 OesmeNbHOCY: YTEHHE M 00CYKIICHHE TeKCTa CTaTeil MHTepHET-CailToB,
o0Cy)XIIeHHe JOKITAJ0B W IPE3EHTAIN, COCTABICHHUE M PEIICHHE 3a1ad, OOCYKICHHE CIOCOOOB pPEIICHIS
(moaroroska k OI'D mo ¢usmke).

IS

OnTuka

Hctounuku cBera. JleHcTBUS cBeTa. 3aKOH MPSIMOJUHEHHOIO PAaCHpPOCTPAHEHUS CBETA. 3aKOH OTPAXKEHUS
cgeta. IlocTpoenue u306paskeHUi B MIOCKOM 3epKalie. 3aKOH MPEJOMIIEHHsI CBeTa Ha IIOCKOM IpaHUIe ABYX
OIHOPOIHBIX Mpo3pauHbiXx cper. IIpenomienue cBera B mpusMe. Jucnepcus cBera. SIBieHUE IOJIHOTO
BHyTpeHHero otpaxeHus. JIuussl. Tonkue mmH3bl. IlocTpoeHue u300paskeHUl, CO374aBaE€MbIX TOHKUMHU
nuH3amu. ['na3 u 3penue. Ontuueckue NpuOopHL.

Jlabopamopuvie pabomul(c UCNOJb30BaHUEM 000pyaoBanus «Touka pocra»):

1. DOxcmnepuMmeHTaNBHAs IPOBEPKA 3aKOHA OTPAXKCHHUS CBETA.

2. H3mepeHnue nokaszaress IPeTOMIICHUS BOJIBI.

3. Usmepenue hoKycHOTO paccTOSIHHS COOUPAIOIICH JTHH3HI.

IIpumepHuvle memuvl nNPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.

1. MUctopus uccnenoBaHUs CBETOBBIX SIBICHUH.

2. Hcropuueckast peKOHCTpYKIHMS Tesieckomna [ ammies.

3. MUsrorosieHue KaJleiI0CKOIIA.

Xapaxmepucmuka 0CHOBHBIX 81008 OesimeNbHOCmU: YTeHHE U 00CYXJCHHEe TeKCTa cTaTeil MHTepHEeT-CaifToB,
00CyXJIeHHEe JOKIAJ0B U IPE3CHTAIMH, COCTABICHUE M pEILIeHUE 3374ad, OOCY)KICHHE CIOCOOOB pPEIICHHUS
(moaroroBka k OI'D o dusuke).

®du3uKka aTOMa M aTOMHOI0 siApa

Crpoenne aroma. lloriomenne u uciyckanue ceera aromamu. Onrudeckue crekTpsl. OnbITE Pesepdoprna.
IInanerapHas monens atoma. CTpoeHHE aTOMHOTO sapa. 3apsioBO€ M MaccOBOE€ 4YUCHA. SICpHBIC CHIIBL.
OHeprus CBsS3W aTOMHBIX sAep. 3aKOH pamuoOaKTHBHOrO pacmana. Anbga- u Oera-pacmansl. [Ipasmima
cMmerienus. Snepurie peakuuu. [enenne u cuntes snaep. SAnepuas sHepretuka. Mcrounnkn sneprun ConHia u
3Be3. Perucrpanus AOepHBIX W3IydeHUH. BiusHue paliMOAaKTUBHBIX W3IYy4EHHH HA JKUBBIE OPIAaHU3MBIL
Jozumerpust. Dkojaorudeckue npoodaeMsl SACPHOI S HEPTETUKH.

IIpumepHule memvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. MUctopus usydeHus aToma.

2. Wzmepenue KIIJ] comHeuHol Oatapen.

3. HeBuamMere H3IIydeHUS B CIICKTPE HATPETHIX TEII.

Xapaxmepucmuka 0CHOBHBIX 81008 OesimeNbHOCM: YTeHHE U 00CYXJICHUEe TeKCTa cTaTeil MHTepHET-CaifToB,
0o0CyXJIeHHEe JOKNIAJ0B U MPE3CHTAIMH, COCTABICHHE M PELICHUE 3a/1ad, OOCY)XICHHE CIIOCOOOB pPEIICHHS
(moaroroBka k OI'D mo pusmke).

@opMBblI OpraHu3anuu o0pa3oBaTeILHOIO Npouecca:

- TpYyNIOBas;

- UHJIUBUlyaNlbHas;

- ()poHTANBHASL.

Beaymmue Texnosiornu:

Hcrionp3yroTcst 211€MEHTHI CIEeAYIOINX TEXHOJIOTHI: MPOEKTHAs, MPoOJIeMHOTO 00y4YeHus], HH)OPMaHOHHO-
KOMMYHHUKAI[HOHHAS, KPUTUIECKOTO MBIIIJICHUS, IPOOIEMHOT0 THaJora, UTPOBasl.

OcHoBHBIE MeTOIbI pa0OTHI HA YPOKe:

BenymmmMu MeTonamMn 00y4deHHS SIBISIOTCS: YaCTHYHO-TIOMCKOBOM, METOI MAaTEeMaTHIECKOTO MOJICITHPOBAHNS,
AKCHOMATUYECKUN METOZ.

DopMBbI KOHTPOJISA:

Tak kak 3TOT Kypc SBIJISETCS TOMOIHUTEIBHBIM, TO OTMETKA B OaIax He CTaBUTCSL.

VYuamuiicss yduTcsl OIEHMBATh ce0s W JPYrMxX caM, YTO MO3BOJISET Pa3BUBATh YMEHHS CaMOaHalN3a H
CIOCOOCTBYET pa3BUTHIO CaMOCTOSITEIBHOCTH, KaK CBOWCTBY JIMYHOCTH Yyd4allerocs. BrisBieHue
IIPOMEKYTOUYHBIX M KOHEYHBIX PE3YJIbTaTOB YYalIMXCS IPOMCXONUT 4Yepe3 IPAKTUYECKYIO AEATENbHOCTD;
3a4eTHbIe paboTHI:



* TeMaTHyecKas MOAOOpKa 3aja4 Pa3IMYHOrO YPOBHs CJOXKHOCTH C MNPEICTABICHHEM pa3HBIX METOOB
pelleHrss B BHUJE TEKCTOBOIO0 JOKYMEHTA, pe3eHTauuu, GuI-aHuMaluM, BUAEOPoMKa win Web -
cTpaHMIbI (caiiTa)
* BBICTAaBKa IIPOCKTOB, MIPE3eHTAIINI;
* IEMOHCTpAIHs YKCIIEPUMEHTA, KAYSCTBEHHOM 3a/1a4i ¢ KAYESCTBEHHBIM (YCTHBIM MU B BUJIE MIPUIOKEHHS, B
TOM YHCJIe, NpEe3CHTAlMel) OMUCAaHHEM Ipollecca Ha 3aHATHH, (ecTHBale HKCIEPHUMEHTOB; (U3MYECKUE
OJIMMITHA/IBL.

Kaneﬂnapﬂo-TeMaaneCRoe IIAHUPOBAaHUE 7 KJaacc

No | Jlata Tema 3anaATHS Hcnoan3oBanue MpUMeYaHue
/Tl | IPOBEACHUS 000py10BaHMS IIEHTPA
Ilian | ®akr €CTeCTBEHHOHAYYHO W
TEeXHOJIOrH4ecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBenenue (14)

07.09 Beonnoe 3amstue. llenmu wu | KommbrorepHoe

3a1a9n Kypca. Texnuka | o6opymoBaHHe
1 0e30MaCHOCTH.
2. Poib DkciepuMeHTa B sKM3HU YesoBeka (34)

14.09 Cucrema elMHHUII, IOHATHE O KommnbrorepHoe

IPSIMBIX u KOCBEHHBIX | 000pyI0BaHHE
2 U3MEPEHUSIX

21.09 DuU3NYECKUN HIKCIIEPUMEHT. Ob6opynoBanue IS
Bunsl (bu3HYEeCKOro | JEMOHCTpPALIUMA
JKCIIEPUMEHTA.

ITorpemnocts HU3MEpEHUs.
Bungsr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér

3 MOTPEIIHOCTH U3MEPEHHUSL.

28.09 JlaGoparopHas paboTa O6opynoBanue aus
«M3mepenune oobema TBEpIOTO | JabOpaTOpHBIX  paboT U
tena». [IpaBuna opopMieHuss | yIEHHUUYECKUX OIBITOB

4 nmabopaTopHO pabOTHI.
3. Mexanuka (84)

05.10 PaBHOMEpHOE u | O6opynoBaHue s

HEpaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBUKEHHUSI. YUYEHUYECKUX OTMBITOB (Ha
12.10 'padpuueckoe npencrapienne | 6ase kommiuekros g OI'D)

6 IBHKEHUS.

19.10 Pemenue rpaduyeckux 3anad,
pacueT TyTH U  CpeaHel
CKOpPOCTH

7 HEPABHOMEPHOTO JIBUKCHHUS.
26.10 ITousitue WHEpLUHU u
WHEPTHOCTH.
8 IlenTpoberxHas cuia..
9 |[09.11 Cuna ynpyroct, cuia tpeaust | O6opynoBanue Juist
16.11 JIabopatopHas pabora nabopaTopHbIX  pabor u
10 «MccneoBanue 3aBUCMMOCTH | YIEHUYECKUX OIBITOB (Ha




CHIIBI VIIPYTOCTH,
BO3HHUKAIOIIEH B
PYXHUHE, oT
nedhopmaruu
PYKUHBD).

CTCIICHU

11

23.11

JlaGopaTtopHnast pabora
«Omnpenenenue koddduimenTa
TPEeHUsl Ha TPUOOMETpE.

6aze komruiekToB st OI'D)

12

30.11

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
CHUTBI TPEHUS OT CHJIBI
HOPMAJIHHOTO JTABJICHUS.

OO6opynoBaHue JJIst
nabopaTtopHbIX  paboT U
YYCHUYIECKUX OIBITOB

4. I'mapocraruka (12y4)

13

07.12

II;moTHOCTE.
I'epona

3amaua naps

14

14.12

Penrenne 3a1a4 moBBIIICHHOM
CIIOKHOCTH Ha pacuer
IUIOTHOCTH

BEIICCTBA.

O6opynoBanue JUIS
JIEMOHCTpALUi

15

21.12

Pemenne 3aga4y noBBIIEHHON
CJII0KHOCTH

16

28.12

JlaBiieHME KUIKOCTH M Tasa.
3aKkoH
ITackans

17

11.01

CooOmiaronuecs Cocyapl.

O6opynoBanue UL
JIEMOHCTpALUi

18

18.01

JlaGopaTtopHnast pabora
«U3rorosienune
dboHTaHA»

MOJEIN

19

25.01

JlaGopaTtopHnast pabota
«3roroBnenue
dboHTaHAY

MOJIEIIH

20

01.02

3akon [lackains. /laBnenue B
JKUJIKOCTSIX M Ta3ax.
['mppaBnuyeckre MalluHBbI.
Co001arnecs: CoOCyIbl.

O6opynoBanue st
7a00paTOpHBIX  paboT U
VYCHUYECKUX OTBITOB (Ha
0asze koMIuiekToB st OI'D

21

08.02

Brrrankusaroniast cuna. 3akoH
Apxumena.

Ob6opynoBanue JUTS
JIEMOHCTpALi

22

15.02

JlaGoparopHas paboTa
«Bprsicaenue
TUTaBaHUS

TEI.

yCIOBUSA

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHHYECKUX OIBITOB

23

22.02

bnoxk 3ama4d Ha 3akoH Ilackais,
3aKOH ApXxumena.

24

01.03

bnoxk 3ama4d Ha 3akoH Ilackans,
3aKOH ApXxumena.

Ob6opynoBanue TUTSt
JIEMOHCTpALUi

5. Cratuka (104)

25

15.03

bnoxk. Ppryar.

26

29.03

PaBHOBecue
MomeHT
MOMEHTOB.

TBEPABIX  TEIL
cunsl.[IpaBuno

O6opynoBanue IUTA
JIEMOHCTpALUi

27

05.04

TAXCECTH.

IlenTp

O6opynoBanmne IUIA




Hccnenosanue pa3IMYHBIX | JIEMOHCTpALUiI
MEXaHUYECKUX CUCTEM
12.04 KoMmOuHHMpOBaHHBIE 3a1a4H,
UCTIONB3YS YCIIOBUS
28 PaBHOBECHSI.
19.04 KomMmOuHupoBanHbIe 3a1a4H,
UCTIONB3YS yCIIOBUS
29 paBHOBECHS
26.04 JlaGopaTopHnas pabota O6opynoBanue st
«M3roroBiienue padoraromieii | maboparopHeIx  pabor U
CHCTEMBI OJIOKOBY». | yYCHHMUYECKUX ONBITOB (HA
Odopmnenue 6aze komruiekToB st OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOCKTOM
«bnokny.
JlaGopaTtopHnas pabota
«M3roroBnenue paboTaroIIei
31 CUCTEMBI OJIOKOBY.
17.05 JlaGopaTtopnast pabota O6opynoBanue st
«M3rororienue padoraromeit | 1adopaTopHbIX  paboOT U
32 CHCTEMBI OJIOKOBY. YUEHHYECKUX OIBITOB
33 | 24.05 Odopmnenue paboThI. KommnbsrorepHoe
34 | 31.05 3anura MpoeKTOB. obopyoBaHue




KaﬂeHHapHO-TeMaTI/I‘leCKOC IVIAHUPOBAaHUE 8 kiacc

Ne | lara Tema 3ansaTus Hcenonb3oBanue NIpUMEYaHUE
/1 | mpoBeACHUS 000py10BaHHA
Ilnan | dakr LHEeHTpa
eCTeCTBEHHOHAYYHOI
U TEXHOJIOTUYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
07.09 BBognoe 3amstue. Ilenm u | KommbrorepHoe
3aJ1auu Kypca. TexHuka | o0opynoBaHHE
1 0€30MaCHOCTH.
2. TenioBble siByenns (12 u)
14.09 PaznooOpaszue teroBeiX | KommbrorepHoe
siBiieHuil. TersoBoe pacuipenue | 00opyaoBaHue
2 Tel.
21.09 JIaboparopHast pabota ObopynoBanue Is
«VI3MeHeHwMsI JUTMHBI Tella IPU 1a00paTOpPHBIX padboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUYICCKUX
3 OTIBITOB
28.09 Tennonepenauya Habmonenue O6opynoBanue ISt
TEIUIONMPOBOIHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3JIyXa.
05.10 JlaboparopHast pabota ObopynoBanue Is
«M3mepenue yaenpHou 1a00paTOpPHBIX padboT
TETIOEMKOCTH Pa3InIHBIX u YUEHUICCKUX
5 BELLECTBY. onbiToB  (Ha  0aze
12.10 [11aBJieHNE U OTBEP/IEBAHNE. KOMILIEKTOB [y1st OI'D
JIaGoparopHas pabota «OTIMBKa
6 napauHOBOTO COJITATHKAY
19.10 JlaboparopHast pabota OobopynoBanue IS
«Habnroenue 3a miaBieHueM 1abopaTopHBIX paboT
TBI2» " YICHUYICCKUX
7 ONBITOB
26.10 Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanne  Jist
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
09.11 Pemenue omuMnuaaHbIX 3agaq ObopynoBanue ISt
9 Ha pacyET TEIUIOBBIX MTPOIECCOB JIEMOHCTpAIUI
10 | 16.11 JlaGopatopus kpuctaiorpaguu.
23.11 Hcnapenue u koHaeHCausl. ObopynoBanue ISt
11 JIEMOHCTpAIUH
30.11 CoctaB aTmMocdepsl, Ob6opynoBanue s
HaOJI0ICHNE TIepexo/ia JIEMOHCTpAIHHA
HEHACBHIIICHHBIX MTapOB B
12 HaCBIII[EHHEIE.
07.12 Brnaxxnocte Bo3ayxa Ha pasHbeix | OOopynoBanue i
13 KOHTHHEHTaX JIEMOHCTpAIIHIA

3. daexkTpudeckue sijeHus (84)




14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue  mis
14 CYIIECTBOBABIINE /10 Hayayia XIX | meMoHcTpaui
21.12 Hcropust OTKpBITUS U JEHCTBUS KommbrorepHoe
15 rajbBAHUYECKOTO JIEMEHTA obopymoBanue
28.12 Hcropus CO3IaHus
351eKTpOohOpHOU
16 MAaIIHHbI
11.01 OneiTel BonbTa. Onekrpuueckuii | KomnbrorepHoe
17 TOK B 3JIEKTPOJIUTAX. obopyoBaHue
18.01 Pemenue onmumnuaaneix 3agad Ha | O0opynoBanue  JuIst
18 3aKOHBI TIOCTOSITHHOTO TOKa JIEMOHCTPAIIHIA
25.01 HaOmronenne 3aBUCUMOCTH O6opynoBanne  JIst
COINPOTUBIICHUS MIPOBOJHUKA OT | JIEMOHCTpAIUit
19 TEeMIIePaTypHI.
01.02 JIaboparopHast pabota ObopynoBanue is
«OrnpeeneHnue CTOMMOCTH 1abopaTopHbIX paboT
M3PACXOJ0BAHHOU u YYCHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH NMOTpeOuTeNs U o | KomiuiekToB it OI'D
20 CUETUHKY»
08.02 Pemenue onmuMnuaaHbIX 3a0aq O6opynoBanue ISt
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBIE sIBJIeHUs (34)
15.02 DNeKTPOMarHUTHBIC SIBJICHHUS. O6opynoBanue  Jyist
DNEeKTPOU3MEPUTEIbHBIE JIEMOHCTpAIHi
22 IPUOOPEI.
22.02 MarunuTHas anomanus. | OGopynoBanue s
MarnutHele JIEMOHCTpAIHi
23 Oypu
01.03 PasnoBugnoctn
24 AJICKTPOJIBUTATEIICH.
5. OnTnueckue sijaeHus (74)
15.03 HcTouHuKkM cBETA: TEIUIOBEIE, ObopynoBanue ISt
25 JIIOMUHECIICHTHBIC JIEMOHCTpAIIHA
29.03 MHorokpaTHoe n300pakeHHe
IpeIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue  JUIst
MTOMOIIIBIO MIPOBECTHU | AEMOHCTpALUN
27 HaOII0ICHUS
12.04 IIpakTHueckoe UCIIOIb30BaHUE OO6opynoBanue  ais
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINit
19.04 3puTenbHbIC ULTIO3UH, O6opynoBanne  JIst
MOPO’KIaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHA
29 cBeta. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOW ONTUKH
10.05 Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKA B HallleH )KU3HHU . KomnerotepHoe
33 | 24.05 Panuo u TeneBunenune obopynoBaHue




31.05 AnpTEepHAaTUBHBIE HCTOYHUKH
34 sHeprur. Buapl 2IeKTpOCTaHIINMA
KasengapHo-remaTtudeckoe mjiaHupoBanue 9 kiace
Ne | lara Tema 3ansaTus Hcnonb3oBanue NIpUMEYaHUE
/1 | IpOBEACHUS odopynoBaHust
ILnan | ®akr HeHTpa
eCTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
01.09 Bomnoe 3amstue. llenmu w | KommberotepHoe
3a/1a4n Kypca. Texnuka | o6opynoBanue
1 0€30IaCHOCTH.
2. Kunematuka (7 4)
08.09 CrocoOsI ormcanus O6opynoBanne  JIst
2 MEXaHHYECKOTO JIBVKCHUS JIEMOHCTPAIIHA
15.09 [IpsimonuHeitHOEe paBHOMEPHOE O6opynoBanue Uit
JIBUKCHHE o IUIOCKOCTH? | TEMOHCTpAaIHii
Cmotps
3 U3 KaKOW TOYKH HAOJI0IaTh
22.09 OTHOCUTENBHOCTD JIBHXKECHHUS. O6opynoBanue  Jist
4 CnosxeHue IBUKEHUI. JIEMOHCTpAIui
29.09 Jlabopamopusie pabomul: ObopynoBanue Is
«3yuenne nBuKeHUS CBOOOAHO | Jab0paTopHBIX paboT
MaJaromiero tenay, «Mzydenue u YUEHUYICCKUX
5 JIBUKCHHSI T€JIa 110 OKPY>KHOCTH» | OIBITOB
06.10 Kak u kyna nonerena BuniHeBas O6opynoBanue ISt
koctouka? Pacder TpaekTopuu JIEMOHCTpAIIHIA
JBUKESHHSI TEJT M TIePCOHaXKeH
pacckaszoB P.Pacm> 0
6 MiroHxay3eHe
13.10 Hcropuueckast peKOHCTPYKIIHS O6opynoBanne  Jist
OIIBITOB lanunes 10 | AEMOHCTpALUI
OTIpeICIICHUTO
7 YCKOpPEHHUS g.
20.10 OnpeneneHne CKOPOCTH O6opynoBanue IS
PaBHOMEPHOTO JIBHYKEHUS TPU JIEMOHCTpAIHi
WCIIOJIb30BaHUH TPEHAXKEpa
8 «OeroBast TOPOKKa.
3. Innamuxa (84)
27.10 Cuna Bonm, cuina yoexxnenus unu | O6opynoBanue s
9 cuia - pu3ndeckasi BenuuuHa? JIEMOHCTpAIIHA
10.11 Jlabopamopnuas paboma: O6opynoBanwue st
10 «M3mepeHne macchl Tesay na0opaTOpHBIX paboT
17.11 JIBr>keHue Tena noj AeicTBuemM | U YICHUYCCKUX
11 HECKOJIbKUX CHJI OMBITOB
24.11 JIBH>KeHHE CHCTEMBI CBSI3aHHEIX O6opynoBanue ISt
12 Tel JIEMOHCTpAIIi
01.12 Jlabopamopnvie OO6opynoBanue ais
13 pabomul: «3yueHne TpeHus | mabopaTopHbIX paboT




CKOJIbKEHUSDY u YUEHUYIECKUX
OTIBITOB
08.12 Jlunamuka paBHOMepHOro | OGopynoBanue  JIst
14 JIBH>KEHUS 110 OKPY>KHOCTH JIEMOHCTpALUH

15.12 Hcropus pasButus | OGopynoBanue s
NIpEeACTaBICHUI JIEMOHCTpALUi
0 Bcenennoii. ConneuHas

15 CUCTEMA.

22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanne  JIst
IIepBbIe HCKYCCTBEHHBIE | IEMOHCTpALUi
CIIyTHUKH

16 3emuu.
4. UmnyJibe. 3aKoH coxpaHeHusi UMNyJibca (349)
17 ] 29.12 Kax BbI IXTy Ha30BeTe... KommnbrorepHoe
12.01 PeaktuBHOE JIBUOKCHUE B | 00opymoBanue
18 MIPUPOJIE.

19.01 Paccnenoanue JITII ¢ momompio | KomnbsroTepHoe
19 3aKOHA COXPaHEHUSI UMITYJIbCA 00opyIoBaHue
5. Craruka (24)

26.01 Jlabopamopnas paboma: ObopynoBanue Is
«OrnpeeneHue NeHTPOB Macc 1abopaTopHbIX paboT
pa3IUYHBIX TeJ (TpU crocoba)» u YYEHUYECKUX

20 OTIBITOB

02.02 [IpumeHeHue npocThix | KomnerotepHnoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE
3eMJISTHKH 10

21 HeOockpeda
6. Mexanuyeckue Kojie0anusi 1 BoJHbI (34)
09.02 Bunet  mastHukoB < u ux | OOopynoBanue — uid
22 KoJe0auuit JIEMOHCTpALil
23 | 16.02 Yrto nepeHocut BosiHa?
02.03 KonebarenbHblE  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHUS Y BOJHBI (24)
09.03 DKcrepruMeHTaIbHast TPOBEpKa KommbroTepHoe
25 cBOMCTB DM BOJIH. 000opyI0BaHue
16.03 Hccnenoanmue KommerotepHoe
ANEKTPOMArHUTHOTO obopynoBanue
26 n3nydenus CBU-neun
8. Onrtuka (44)
30.03 . I3roToBnenne Moaenu KommbroTepHoe
27 KaJIeWI0CKOTIIA. o0opynoBaHue
06.04 OKcrepuMeHTalIbHAs ITPOBEPKa Ob6opynoBanue s
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIHi

13.04 Jlabopamopnas paboma: ObopynoBanue s
«3mepenne noka3zarens 1abopaTopHbIX paboT
MIPEIOMIICHUS BOJIBI» u YUEHUYECKUX

29 OTIBITOB
20.04 Kaxk otinnuarorcst mokasaTteiu O6opynoBanue ISt
30 MPEJIOMIJICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIHi

9. ®u3uKa aTOMa M ATOMHOT0 siaApa (44)




27.04

[lornomenne ©  HCIIyCKaHUE
CBETa

31 aromamMu. ONTUYECKHE CIEKTPHI.
11.05 WN3mepenne KIIJ[ conneuHnoi

32 Oarapeu
18.05 Bnusiaue pagnoakTHBHBIX

33 M3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
25.05 CriocoOsI 3amuThI OT

34 PaIMOAKTUBHBIX M3Ty4YeHUN

KommnbrorepHoe
obopynoBaHue
Komnerorepnoe
obopynoBaHue




