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PABOYAA ITPOI'PAMMA
IIo BHEypOYHOI 1eSITeJILHOCTH
«3aHumaTeabHas Ppuznka»
Touka pocra

VYpoBeHb 00111eT0 00pa3oBaHus (KIacc): 0cHOBHoe obuee obpaszosanue, 7 - 9 knaccol

KomuuecTtBo wacoB: 35 uwacos (7 knacc), 35 uacos (8 knacc), 34 uaca (9 knacc)

PaGouas mporpamma anst yyammxcsi 7 - 9 KjJaccoB COCTaBlieHa HA OCHOBE MPUMEPHOM MPOrpaMMbl 1O
busuke st 7 — 9 kinaccos (non pemakiuen Kysnernona A.A.), M.: «IIpocsemenuey, 2017



HosicHUuTEIbHASA 32N CKA
Pabouast mporpaMMa BHEYpPOUHOU NEATENHHOCTH MO (u3mKe ais 7 - 9 KIacCcoB COCTaBJIICHA Ha

OCHOBE IIPUMEPHON IporpaMMel 1o ¢usuke i 7 — 9 xmacco (mox penaxmuein Kysnenosa A.A.), M.:
«IIpocBemenner, 2017 u COOTBETCTBYET
- ®enepanbHOMY 3akoHy «O0 oOpa3zoBannu B Poccuiickoit denepanum» Ne273-D3 ot 29.12.2012 rona;
-OenepanbHOMy 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO 0O0IIero oOpa3oBaHUs, YTBEPKAEHHOMY
nprka3oM MunucrepcTBa oopasoBanus u Hayku PO Nel1897 ot 17.12.2010 roxa;
-IIpukazy MunuctepctBa oopazoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHeCEHUHM U3MEHEHUI
B (enepaibHblii 00pa3oBaTENbHBI CTAaHAAPT OCHOBHOIO OO0IIEro o00pa3oBaHUS, YTBEPKAEHHBII
nprka3oM MunucrepcTBa oopasoBanus u Hayku PO» Nel897 ot 17.12.2010 roma»
-O0pa3oBaTenbHOM MPOrpaMMe OCHOBHOTO 00IIET0 00pa30BaHHUS;
-Yye6HoMy 1u1any OVY;
- [IpumepHoil mporpamme OCHOBHOTO 00I1IIer0 00pa3oBaHus 1Mo Gu3uke (6a30BbIi YPOBEHB).

[Tporpamma paccuntana Ha 35 yacoB — | yac B Henento B 7 kjacce, 35 yacoB — | yac B HeJleNto B
8 kiacce, 34 gaca — 1 yac B Hezelo B 9 Kiacce.

Jannas pabouasi mporpaMMa BHEYPOUHOU JIESTEIBHOCTH MO pusuke it 7 — 9 KIaccoB COCTaBJICHA
Ha ocHOoBe OOII OO0 MBOY OCOIL Ne6 um. B.A. CyneBa u ¢ y4éTOM METOAUYECKUX PEKOMEHIALIUN
[0 CO3/IaHUI0 U (PYHKIMOHUPOBAHUIO B 00I1€00pa30BaTENIbHBIX OPraHU3alMsIX, PACIONOKEHHBIX B
CEJIbCKOM MECTHOCTM UM MalbIX TIOpoJiaX, LEHTPOB 00pa3oBaHUsl €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYHOM HampasieHHocTel («Touka pocta») (yTBEp)KIEHBI pacmopsbkeHneM MMHUCTEpCTBa
npocsenieHust Poccuiickoit @enepanuu ot 12.01.2021 r. Ne P-6) m mpenycMaTpuBaeT NpoBeIEHUE

3aHSTHH € UCTIOJIb30BaHUEM 000pyaoBaHMs ieHTpa «Touka pocTay



IInanupyemMble pe3yabTaThl 0CBOCHHUSI IPOrPaAMMBbl BHEYPOYHOM /1eSITeIbHOCTH «3aHNMAaTeIbHasA
¢pusnka» (c ucnoabp3oBannem ogopynoanusi «Touka pocta») B 7-9 kiaaccax.
Peanu3zanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINUX Pe3yJIbTATOB:

JInyHocTHEIE:

B cdepe MTHYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUHN yJalUXCs:

* y4eOHO-TIO3HABATENbHBI MHTEpEC K HOBOMY Y4€OHOMY MaTepualy M cHoco0aM pemieHHs HOBOM
3a/1a4H;

* OpHUEHTalMs Ha TOHMMAaHHWE NPUYMH ycClleXa BO BHEY4eOHOW NEesATeIbHOCTH, B TOM YHCJIE Ha
CaMOAHAJIU3 ¥ CaMOKOHTPOJIb pe3yjbTaTa, Ha aHAJIU3 COOTBETCTBHUS PE3YJIbTAaTOB TPeOOBaHHUIM
KOHKPETHOH 3a/1a4u;

* CIIOCOOHOCTB K CaMOOLIEHKE HAa OCHOBE KPUTEPUEB YCIICIIHOCTH BHEYYEOHOM eITEIILHOCTH;
Ob6yuarowuiica NOIY4UM 803MONCHOCIL 051 POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIMK MIKOJHHHKA HAa YPOBHE MOJOKUTEIHHOTO OTHOIICHHS K IIKOJIC, TIOHMMAaHUS
HEOOXOAMMOCTH YYECHUS, BBIPR)KEHHOTO B IIPE00IalaHii Y4eOHO-1T03HABATEIbHBIX MOTHBOB;

* BEIPOKCHHOW YCTONYMBOW y4eOHO-IT03HABATEILHON MOTUBAIIMY YICHHS;

* YCTOMYMBOTO yu4eOHO-TT03HABATEILHOTO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM pemieHHs 3a/1ad.

MeranpeamerHsbie:

B cepe perysiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM ydaluxcs:

* [UIAaHUPOBATh CBOM JICVCTBUS B COOTBETCTBUU C MOCTABJICHHOM 3aJja4eil U YCIOBUSAMM €€ peaau3aluu,
B TOM YHCJI€ BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBIIEHHBIE MTPaBUJIA B IUIAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHNUS;

* OCYIIECTBJISITh UTOTOBBIM U MOMIATOBBIN KOHTPOJIb IO PE3YJIbTATY;

* OLICHMBATh MPABUJIBHOCTH BBIMTOJIHEHHUS JAEHCTBHUS Ha YPOBHE aJ€KBATHOW PETPOCIEKTUBHON OLEHKHU
COOTBETCTBUS Pe3yIbTaTOB TPEOOBAHMIM JIAHHOM 3a/1a4M U 3a/Ia4HON 0071acTH;

* QJICKBAaTHO BOCIIPUHUMATH MPEIIOKEHUS U OLIEHKY YUYUTEJIEH, TOBAPHUILEH, POAUTENEH U JPYTrUX
b1 {001 (17

* pa3MyaTh Croco0 U pe3yabTar ACHCTBUA.

Obyuarowuiics noay4Um 803MONCHOCIb HAYUUMCSL:

* B COTPY/IHUUYECTBE C YUUTETIEM CTAaBUTh HOBBIC yUeOHbIE 3aa4H;

* IPOSIBIIATH IMO3HABATEIHHYIO HHUITMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEIbHO aJE€KBAaTHO OIICHUBATh IMPABWJIBHOCTh BBIMIOJIHEHUSI JIEUCTBUS W BHOCHUTH

HGO6XOI[I/IMI:IG KOPPCKTHUBBI B UCITOJIHCHUEC KaK IO XOAY €T0 pCajin3dalu, TaKk U B KOHIIC I[CflCTBPIH.



B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUM yyaluxcs:

* OCYIIECTBIATh TOWUCK HEOOXOAMMON WHGOpMAIMU MJIs BBITIOJHEHUS BHEYYEOHBIX 3aaHUid C
UCIIONIb30BaHUEM y4eOHOM JuTeparypbl U B OTKPHITOM HH(OPMAllMOHHOM IPOCTPAHCTBE,
SHIUKJIONENH, CIIPAaBOYHUKOB (BKJIFOYAs 3JICKTPOHHBIE, U(DPOBLIE), KOHTPOIUPYEMOM MPOCTPAHCTBE
HurepHera;

* OCYHIECTBJIATH 3anmuch ((puKcaruio) BEIOOPOYHON WHGPOpPMAIUU 00 OKpYXarolieM MUpe u o cebe
caMoM, B TOM 4ucJie ¢ noMouisro nucrpymento UKT;

* CTPOUTH COOOILIEHHUS, TPOEKTHI B YCTHON M MUCbMEHHOM (opMe;

* MPOBOJIUTH CPABHEHHUE M KJIACCU(DUKAIIHIO 110 33JaHHBIM KPUTCPHUSIM;

* YCTaHABJIUBATH MPUYNHHO-CIICJICTBEHHBIC CBSI3U B M3y4aeMOM KpPYT€ SIBIICHUH;

* CTPOUTH paccyXJeHHus B (popme CBsSI3U MPOCTHIX CYXACHUN 00 00BEKTE, ero CTPOCHHH, CBONCTBAX U
CBsI3aX;

Obyyarowuticss NOAY4UmM 603MOHCHOCHb HAYUUMBCL:

* OCYIICCTBIISITh PACIIUPEHHBINA MOUCK MH(DOPMAIIMK C UCTIOIH30BAHUEM PECYPCOB OMOJIIMOTEK U CETH
HNuTepHer;

* 3amuchiBaTh, (PUKCUPOBATH MHPOPMAIMIO 00 OKPYKAIOIIUX SBICHHUSIX C MOMOIIbIO WHCTPYMEHTOB
UKT;

* OCO3HAHHO U TIPOM3BOJIBHO CTPOUTH COOOIICHHS B YCTHOW M MIUCBMEHHOHN (opMme;

* OCYIIECTBISATh BBIOOp Haubonee 3(HPEKTHUBHBIX CIIOCOOOB pEIIeHUs 3aJady B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTBH JIOTHUECKOE PACCYKICHHE, BKIIFOUAIOIIEe YCTAaHOBIICHUE TIPUIMHHO-CIICICTBEHHBIX CBS3CH;

* MOTYT BBIUTH Ha TCOPCTHUYECKHHA YpPOBCHHb PEIICHUS 3aJad: PEIICHUE IO ONpPEISICHHOMY IUIaHY,

BJIaACHUEC OCHOBHBIMH IIpHUEMaMU PCIICHHA, OCO3HAHUA ACATCIBHOCTH 110 PCHICHUIO 3a/1a1H.

B chepe koMMyHUKATHBHBIX YHUBEPCAIBHBIX YUYEOHBIX JTEHCTBUI yUaluxcs:

* aJeKBATHO MKCIIOJIb30BaTh KOMMYHUKATHBHBIE, MPEXJE BCEro - pedyeBble, CPEIACTBA MJSl pPELICHUS
Pa3IMYHBIX KOMMYHUKAaTUBHBIX 33j1ay, CTPOUTh MOHOJIOTUYECKOE COOOIIEeHHE, BIaIeTh AUAJOTHUECKON
¢dopMoOii KOMMYHHUKAILIMHU, UCTIONB3Ys, B TOM uncie cpeactBa U uHCTpyMeHThl KT u qucraHimoHHOro
oOIIeHUS,

* JIONMyCKaThb BO3MOXKHOCTb CYILIECTBOBAHUS y JIIOJIEH Pa3iMYHBIX TOUYEK 3PEHHUs, B TOM YHCIE HE
COBIAJAIONIUX C €ro COOCTBEHHOH, M OpPHEHTHUPOBATbCS Ha MO3MLMUIO MapTHEpa B OOLICHUU W
B3aMMOJECHCTBHY;

* YYUTHIBATh PA3HBIC MHEHHS U CTPEMUTHCSA K KOOPAUHALMY PA3JIMYHBIX TO3ULUI B COTPYAHUYECTBE;

* hopMynHpOBaTH COOCTBEHHOE MHEHHWE U TTO3HUIINIO;

* JIOTOBAPUBATHCA U MPUXOAUTH K OOIIEMYy PEIIEHHIO B COBMECTHOM NEATEIBHOCTH, B TOM 4YHCIE B
CUTYallUU CTOJIKHOBEHHS MHTEPECOB;

Obyuarowuiics ROIYYUM 803MONCHOCIb HAYUUMbBCA:

* YUYUTBHIBaTh U KOOPAMHUPOBATb B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHOW MO3MLMHU APYrHX
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* YUUTHIBAThH PAa3HBIC MHCHHS U HHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;

* IOHUMATh OTHOCUTEIHHOCTh MHEHHI U TIOJIXOJIOB K PEIICHHUIO MPOOIEMBIL;

* apryMEHTHUPOBATh CBOIO MO3UIIMIO U KOOPJIUHUPOBATH €€ C MO3UIUSIMU [MaPTHEPOB B COTPYTHUUECTBE
pu BbIPa0OTKE OOIIETo PElIeHUs] B COBMECTHOM €ATEIbHOCTH;

* 337]aBaTh BONPOCHI, HEOOXOAUMBIE Il OPraHU3aluu COOCTBEHHOM /1€ATENbHOCTH U COTPYJHUYECTBA C
apTHEPOM;

¢ OCYHICCTBJIATDH B3aMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBC HCO6XOI[I/IMYIO B3aMMOIIOMOIIb.

IIpeamerHble:

- OPUEHTUPOBATHCS B ABICHUSIX U 00BEKTAX OKPYKAIOIIET0 MUPA, 3HATh TPAHUIIBI X TPUMEHUMOCTH;
- IOHUMATh ONpeeNeHns (GU3MUECKUX BEIMYUH U IOMHUTH ONPEesIonne GOpMyIbl;

- MOHUMAaTh KAaKUM (U3MYECKUM MPUHLMIIAM U 3aKOHAM MOJUYMHSIIOTCS T€ WM WHbIE OOBEKTHI U
SBJICHUSI TIPUPOJIBL;

- 3HaHME MOJIETIN TOMCKa PeleHUH 171 3a7a4 1o (Qu3uKe;

- 3HaTh TEOPETUUYECKUE OCHOBBI MATEMATHUKHU.

- IpUMEeYaTh MOJIENIH ABJIEHUN U 00BEKTOB OKPYXKAIOIIEr0 MUPA;

- AaHAJIM3UPOBATH YCIIOBHE 334U,

- nepeopMyIMpOBaTh U MOAEIUPOBATh, 3aMEHSTh UCXOIHYIO 3aJa4y Ipyrok;

- COCTaBJIATH IIJIaH PELICHNUS,

- BBIJIBUTaTh U IIPOBEPATH NPEUIaracMble I PEUICHUS TUIIOTE3bL;

- BJIaACTb OCHOBHBIMHU YMCTBCHHBIMH OIICPpAIUAMHA, COCTABIAOIINMHA ITOWCK PCIICHHUA 3ada4u.



ConepxxaHue NnporpaMMbl BHEYPOYHOM JeSITeJIbHOCTH

7 KjIacc

Beenenne. Beognoe 3anstue. Lenu u 3anaun kypca. TexHuka 0€30acHOCTH.

PoJib 3kcniepuMeHnTa B )KHU3HHU 4YeJIOBeEKA.

Teopusa: I3yuuTb OCHOBBI T€OpPHUH MOTpelmHocTel. [lorpemHocTu mpsiMbIX U KOCBEHHBIX HU3MEPEHHIA,
MakCHMajbHas TOrPEHIHOCTh KOCBEHHBIX HW3MEPEHHH, Y4eT MOTPEeIIHOCTe W3MEpeHud Mpu
noctpoenuu rpadukoB. [Ipencrasienue pe3yabTaToB U3MepeHuit B hopMe TabuIl U rpaduKoB.
Ilpaxmuxa: OCHOBBI TEOPUHU MOIPEUIHOCTEN IPUMEHSTH IIPU BHIIOJIHEHUH IKCIEPUMEHTAIbHBIX 3a/a4,
HPaKTHYECKHUX paboT. (€ HCmoab3oBanueM ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU:

[IpuBoauTh IpUMEpPHI 0OBEKTOB N3yUeHUS PU3UKH ((PU3HUYECKHE IBICHUS, PU3UIECKOE TEJIO, BEIIECTBO,
¢uznueckoe mnone). Habmogate M aHanu3upoBath (usnueckue sBiIeHUS ((PUKCUPOBATH W3MEHEHUS
CBOMCTB OOBEKTOB, CpaBHHUBATh MX W 0000maTh). [I03HAKOMUTBCA C KCIEPUMEHTAIbHBIM METOI0M
uccienoBanusi npuponsl. COopka mnpubOpoB W KOHCTpYKUuH. Vcmosip3oBaHHE H3MEPUTEIHHBIX
npuOoOpoB. BrimomHeHHe 11a0OpPaTOPHBIX M NPAKTUYECKUX paboT. JlMarHocTMka W yCTpaHEHHE
HEUCHpaBHOCTEN MpudbOpoB. BeicTpanBaHue runore3 Ha OCHOBAHUY UMEIONINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HepaBHOMEpHOe JBWXKeHHE. ['paduueckoe mpeicTaBICHUE JBUKECHUS.
Pemenue rpaguueckux 3agay, pacueT MyTH U CpeJHEN CKOPOCTH HEpaBHOMEpHOro ABMxkeHUs. [lonsaTue
uHepuuu U uHepTHocTU. LleHTpoOexHas cuina. IlpuMeHeHue AaHHBIX (U3NYECKUX MOHATHH B
KU3HEJEATENIBHOCTH YyesloBeka. Cuia ynpyrocTH, cuia TpEHUS.

Ilpaxmuxa: ccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HHMKAIOLIEH B INPYKUHE, OT CTEIECHH
nedhopmaruu nipykusbl. Omnpenenenne ko3 GUIIMEHTa TpEeHUs Ha TpuOOMeTpe. (¢ MCHOJIb30BAHUEM
odoopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENTbHOCIU.

Ananmu3 Ttabnwui, rpadukoB, cxem. [lomck oObscHeHHMs HaOMOMAEMBIM CcOOBITHSIM. OmnpenencHue
CBOMCTB MpUOOPOB MO UepTeKaM U MOJEISIM. AHAIU3 BO3HUKAIOUIMX MPOOJIEMHBIX CUTYyalUH.
N3obpaxkaTh cucTeMy KOOpJIMHAT, BHIOMpATh TEJIO OTCUETAa M CBS3BIBATH €r0 C CUCTEMON KOOpAMHAT.
Hcnonp3oBatk cucTeMy KOOPAWHAT JUIS U3y4EHHs MIPSIMOJIMHENHHOTO ABIKeHHs Tesa. Coopka mpubopos
U KOHCTpyKuui. lcrnonp3oBaHue M3MEpPUTENbHBIX MNpUOOpOB. BolnmonHeHue 1abopaTOPHBIX U
MpaKkTUYECKnX paboT (¢ ucmob3oBaHueM oOopyaoBaHusi «Touka pocrta»). [luarHoctuka u
yCTpaHEHUE HEUCIpaBHOCTEH MpuOOpoB. BricTpauBaHue TUIIOTE3 HA OCHOBAaHMM UMEIOIUXCS JTaHHBIX.
KoncrpyupoBanne u moaenupoBaHue. BpimonHeHne 3alaHHii MO YCOBEPIIEHCTBOBAHUIO MPUOOPOB.
PazpaboTka HOBBIX BapMaHTOB ONBITOB. Pa3paboTka M TpoBepka METOJUKH 3KCIEPHUMEHTAIbHON

pabotel. PabGoTra B Manbix Tpynmax. AHaIU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHUE,



nercreus. [IpencraBineHue pe3ynbTaTOB IApHOW, I'PYIIIOBOM ACSATENBHOCTH. Y4YacTHE B AMAJIONE B
COOTBETCTBHUHM C ITPaBUJIAMU PEUEBOTO MOBEEHUSI.

I'mapocraruka.

Teopusa: 3akon Apxumena, 3akon [lackans, rUApOCTaTUYECKOE IaBJICHHE, COOOIIAIOUINECS COCYIBI,
TU/IPABIMYECKUE MAIIUHBI.

Ilpakmuka: 3a0auu: BHITAJKUBAIOIIAs CUJa B Pa3lMYHBIX CHUCTEMax; NOpuOOpel B 3aaayax
(cooOmaromuecs: CoCybl, THAPABIMYECKUE MAIIUHBI, pPhlYaru, OJIOKH).

DKCrepuMEHTAIbHbIC 3a/1aHUS:

l)usmepenue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CUJIbI, ICCTBYIOIIETO Ha pblyar,

3)usmepeHue pabOThl CHUIIBI YOPYTOCTH NpU MOABEME TIpy3a C TMOMOIIBIO TOJIBUKHOIO WM
HETOABMYKHOTO 0JI10Ka(C MCMOoJIb30BaHueM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka oCHO8HbIX 8U008 0esIMENbHOCTIU:

Ananmm3 tabnwui, rpadukoB, cxeM. [Touck oObsicHeHHs Ha0r01aeMbiM cOOBITHSIM. COOpKa MPHUOOPOB U
KOHCTpYKIMH. Vcmonb3oBaHWe W3MEpPUTENbHBIX MNpHOOpOB. BrimonHeHune m1aboOpaToOpHBIX U
IpakTH4ecKux padoT. /lnarnoctrka u ycTpaHeHHe HEMCIIPAaBHOCTEH mpubopoB. BricTpanBanue runores
Ha OCHOBaHMM MMeroluxcs JaHHbIX. KoHCTpynpoBanue u MonenupoBanue. Pabora B MalibIX rpymnmnax.
AHaM3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE perieHue, nenctus. [IpeacraBienune pe3yabTaToB
NapHOW, rpymnmnoBoi aearenbHOCTU. [loaroroBka cOOOLIEHMH M JOKJIAIO0B. YyacThe B JHaJoOre B
COOTBETCTBHUH C ITPAaBUJIAMU PEUEBOTO MOBEJCHUS.

CrarTuka.

Teopus: bnok. Peryar. PaBHOBecne TBepabIX Ten. YcinoBus paBHOBecus. MomeHT cwibl. [IpaBuiio
MoMeHTOB. LleHTp Tsbxectu. VMccnempoBaHue paziaMuHBIX MeXaHHYeCKUX cucrteM. KoMOMHHMpOBaHHBIE
3a/1a4M, UCII0JIb3Ys YCIOBUS PABHOBECHS.

Ilpakmuka: VI3rotoBnenue paboTaOIIEH CUCTEMBI OJIOKOB.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

Ananu3 Ttabmun, rpadukoB, cxem. I[louck oOBsicHEeHHs HaOmogaeMbiM coOBITHSAM. Ompenenenue
CBOWCTB MPUOOPOB MO uepTek aM U MOAEIAM. AHAINW3 BO3HUKAIOMIUX TPOOJIEMHBIX CUTYaIHi.
Habmonate nefictBue mpocThix MexaHU3MOB. [[03HAKOMUTHCSA ¢ (PU3WYECKON MOJEIBIO «a0COJFOTHO
TBEpAOE Tenoy». Pemarb 3amaun Ha nmpuMeHeHHe ycloBUs(IpaBuiia) paBHOBecHs pblyara. [IpumeHsTh
ycioBue (MpaBUJIO) paBHOBECUS pblyara JUisi OOBSICHEHUS JEHUCTBHS PA3IUYHBIX HMHCTPYMEHTOB,
UCNONBb3YyeMbIX B TexHHUKE U B ObiTy. COOpka mnpuOOpoB U KOHCTpyKIMi. Mcmonp3oBaHue
U3MEPUTENIbHBIX NPUOOPOB. BrInonHeHue 1abopaTOpHBIX W MpakTUYecKux paboT. JlumarHoctuka u
ycTpaHeHHe HeucnpaBHOCTE nmpubopoB. BricTpanBanue runore3 Ha OCHOBaHUU MMEIOIIUXCS TAaHHBIX.
KonctpynpoBanue u moaenupoBaHue. BplimonHeHne 3alaHWii MO YCOBEPIICHCTBOBAHHMIO NPHOOPOB.
PazpaboTka HOBBIX BapMaHTOB ONBITOB. Pa3paboTka M TIpoBEpKa METOAUWKH SKCIEPUMEHTAIHHON
paboThI.

PaGora B manbIX rpymnmax. AHaJIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, ICHCTBUS.

[IpencraBnenue pe3ynbTaToB MAPHOM, TPYIIOBOH AesATeNbHOCTH. [10Ir0OTOBKA COOOIICHUH U TOKIIAI0B.



OCYU.[CCTBJISIIOT CaMOOIICHKY, B3aMMOOLCHKY JCATCILHOCTHU. VYyactue B Auajore B COOTBCTCTBUHU C

IMpaBUJIaMH1 pCUYCBOI'0 MOBCACHUS.

8 kiaacce

TenJioBble sIBJICHUS.

TennoBoe pacuupenue Ten. [Iporeccsl miaBieHus U OTBepAeBaHUs, UCTIAPEHUS U

koHAeHcauuu. Temnonepenaya. BnaxHocTs BO3jyxa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibia B BOJIE.

2. CKOpOCTb UCHIAPEHUSI Pa3IMYHBIX KUIKOCTEH.

3. TernoBble ABUTATENH Oy IYILIETO.
Jlabopamopnuie pabomet (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocra)

1. I3MeHeHus JUIMHBI TeJa IpU HarpeBaHUM U OXJIaKICHUH.

2. Ot1nuBKa napauHOBOTO COJIIATHKA.

3. Habmroenue 3a niaBaeHUEM Jbaa

4. OT yero 3aBUCUT CKOPOCTb UCHIAPEHHUS )KUJIKOCTU?

5. HaGnroieHue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamocrosTenbHO (OPMYIHUPYIOT MO3HABATENBbHYIO 3a/lauy. YMEIT ¢ MOMOIIBI0 BONPOCOB J0OBIBATH
HelocTarouylo  uHpopmauuto.  Mcmonb3oBaHue  M3MEpPUTENbHBIX — NpUOOpOB.  BrimonmHeHue
7a00paTOPHBIX W MpPaKTHUECKUX paboT. JluarHocThka M ycCTpaHEHHE HEHCIpaBHOCTEH HpHOOpOB.
BricTpanBaHue runoTe3 Ha OCHOBaHMHM MMEIOIINXCs JaHHBIX. KOHCTpynpoBaHue U MOJIeIUpPOBaHHE.
BrimonHenue 3aiaHuil Mo ycoBeplIEHCTBOBaHHMIO NMpHOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOJUKH OSKCIEPUMEHTANbHON paboTel. Pabora B Mambpix Tpymmax.
AHaTM3UPYIOT, BEIOMPAIOT W OOOCHOBBIBAIOT CBOE perieHue, nerctBus. [IpencraBnenne pe3ynbTaToB
MapHOM, IPYNIOBOM NEATEIbHOCTH. Y4acTHe B JAMAajore B COOTBETCTBUU C IpaBWJIaMU PEYEBOTO

IMOBCACHU .

JeKTPUYeCKUE ABJICHUS.

Muxkpomup. Mogenu artoma, cymectBoBaBmmue 0 Hadana XIX. McTropuss OTKpbITHS W JIEUCTBUS
raJlbBAHUYECKOTO dneMeHTa. McTtopus cosmanusi snekrpodoproit  mammubl. OnbeiT  BonbTa.
DIEKTPUUYECKHI TOK B DJIEKTPOJIUTAX.

Jemoncmpayuu: (¢ ucnoan3oBanueM odopyaoBanus «Touka poctay)

1. Moaenu aToMOB.

2. l'anbBaHUYECKUE PJIEMEHTHI.

3. PaGota snexTpoopHO MaITHBI.

4. OnpiTel Bonsra 1 ['anpBanmy.

Jlabopamopuvie pabomol:

1. Co3gaHue ralbBAaHUYECKUX JIEMEHTOB U3 MOJAPYYHBIX CPEJIICTB.



2. DNEeKTPUYECKUHN TOK B )KHIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUJOB JI€ATEIbHOCTH:

VYpaBistoT CBOeH MO3HABATEIBHONM M YYEOHOM JEATENHHOCTHIO IMOCPEACTBOM ITOCTAHOBKU IIENICH,
MJIAaHUPOBAHMS, KOHTPOJIS, KOPPEKIIUUA CBOMX JIEUCTBUI W OIEHKH YCIICITHOCTH yCBOeHUs. CpaBHUBAIOT
croco0 W pe3yabTaT CBOMX JACUCTBHM C 00pa3loM - JHCTOM CONpPOBOXACHUA. OOHApYKHUBAIOT
oTkiIoHeHHU. O0TyMBIBAIOT IPUYUHBI OTKIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOIb U B3aUMOKOHTPOJIb.
Hcronb30BaHUE W3MEPUTENBHBIX NMPUOOPOB. BhIMoNHEHHE Ta00paTOPHBIX M TMPaKTHYECKHX pPaboT.
JluarHocTka W YCTpaHEHHWE HEHCIpaBHOCTEW mpuOOpoB. BeicTpanBaHWe THUIOTE3 HA OCHOBAHHH

HMCIOINXCA JaHHBIX. KOHCTPYI/IpOBaHI/IC 1 MOJCIMPOBAHUC.

JIEKTPOMarHuTHbIE SIBJICHUS.

MaruuTHoe Tmoie B BemlecTBe. MarHutHas aHoMmanus. MarHutHele Oypu. PasHoBuIHOCTH
AIEKTPOU3IMEPHUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH JIEKTPOABUTATENICH.
Hemoncmpayuu (¢ ucnob3oBanneM ooopynoBanus «Touka pocray):

1. HarnsiiHOCTh MOBEACHUS BEILIECTB B MArHUTHOM TIOJIE.

2. IIpe3eHTanu 0 MarHUTHOM T10J1€ 3eMJIM U O MarHUTHBIX OypsX.

3. JleMoHCTpalus pa3HOBUIHOCTEN JIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarnsatHOCTh pa3HOBUAHOCTEHN 3JIEKTPOABUTaTENEH.

Jlabopamopnvie pabomui: 1. ccnenoBanue pa3uuHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapakmepucmuka OCHOBHBIX U008 OeSAMENbHOCIU

VYrpaBisitoT CBOEH MO3HABATEIbHONM U y4eOHOM JesATENHHOCTHIO MOCPEACTBOM ITOCTAHOBKM IIEJIEH,
IJIAaHWPOBAHUA, KOHTPOJISA, KOPPEKIIUHU CBOUX I[eﬁCTBHfI M OLCHKHN YCIICITHOCTU YCBOCHUS. CpaBHI/IBaI-OT
crnoco0 W pe3yabTaT CBOUX JAEUCTBUM C 00pa3lloM - JHCTOM CONpPOBOXAEHUA. OOHApYyX HUBarOT

OTKJIOHCHUA. O6HYMBIB8.IOT MMPUYINHBI OTKJIOHEHUIA. OCYH_IGCTBJ'IHIOT CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnrTuyeckue siBJCHUS.

Hcrounuku cBeTa: TEIUIOBHIE, JIIOMUHECIICHTHBIE, HICKYCCTBEHHbIE. I3roToBICHHE KaMephl - 00cKypa U
UCCIICIOBAaHNE M300pKEHUST C TIOMOIIbI0 MoJenu. MHOTOKpaTHOE U300paxKeHHe TMpeaMeTa B
HECKOJBKUX TUIOCKHX 3epKayiax. M3roTOBUTH MEPHUCKON M C €r0 MOMOIIBI0 MPOBECTH HAOIIOICHUS.
[IpakTHueckoe WMCHOJB30BAaHWE BOTHYTHIX  3€pKall.  3pUTEIbHBIE  WJUIIO3UM, TOPOXKIAEMbIC
npesoMieHueM cBeta. Mupaxu. Pa3BuTue BOJIOKOHHOM onTHkU. Mcnosib30BaHHWE 3aKOHOB CBETa B
TEXHUKE.

Jlemoncmpayuu(c ucnoJib3oBanueM odopyaoBanus «Touka pocray)

1. PaznuyHble NCTOYHHUKY CBETA.

2. N300paxeHne npeaMera B HECKOJIBKUX TUIOCKHUX 3epKaiax.

3. M300paxeHne B BOTHYTHIX 3epKaax.

4. Vcnonb30BaHUE BOJIOKOHHON ONTHKHU.

5. YcrpoiictBo poToamnmapaToB, KHHOIIPOSKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopuwvie pabomol:



1. 3rotoBneHue KaMepsl - 00CKypa U UCCIICOBAHUE NU300PaXKEHUS C ITOMOIIBIO0 MOJICITH.

2. IIpakTHueckoe MPUMEHEHHE IOCKUX 3€pKall.

3. IlpakTHuecKoe UCIOIb30BaHNE BOTHYTHIX 3€pKaJl.

4. 3roToBiieHue nepuckona 1 HaOJII0IeHNs ¢ TOMOIIbIO MOJIEIIH.

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

YpaBisiOT CBOCH TO3HABATENBLHOW W Y4eOHOW MEATEIhHOCTHIO TOCPEICTBOM IOCTAHOBKH IICIICH,
IUTAHUPOBAHMUSI, KOHTPOJIS,, KOPPEKLUU CBOUX JIEHCTBUI U OLICHKH YCIICIIHOCTH YCBOEHUs. BhIAensoT u
GbopMyIUPYIOT TMO3HABATENIbHYIO 1€Jb. BBIACNAIOT KOIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB,
3a/laHHble cioBaMU. [IpMHUMAIOT 1MO3HABATENbHYIO LIE€Tb U COXPAHSIOT €€ IPU BBIIOJIHEHUU Y4E€OHBIX

neiictBuii. Oco3HAIOT CBOU ACWCTBUS. VIMEIOT HABBIKM KOHCTPYKTHBHOTO OOILICHHS B MAJIBIX TPYIIIAX.

YesioBek 1 pupoaa

ABTOMaTHKa B Hamed >Xu3HHW. [IpuMepbl HCIIOJIb30BaHMS aBTOMATHUECKHX YCTPONCTB B Hayke, Ha
pOW3BOJCTBE M B ObiTy. CpencrtBa cBsi3u. Pammo u TeneBuaeHue. AJIBTEPHATHBHBIE HCTOYHUKH
sHepruu. Busel anekrpocrannuii. HE00X0AMMOCTh SKOHOMHUH TPUPOIHBIX PECYPCOB M UCIIOJIb30BaH U,
HOBBIX JKOJIOTHYHBIX U 0€30MaCHBIX TeXHOJOTHid. Hayka 1 6€301macHOCTh JIIOICH.

Jlemoncmpayuu. 1. hoTOoOMaTepuansl U CIaNIbI 110 TEME.

Jlabopamopuvie pabomul.: 1. I3yuenune AeCTBUN CPEICTB CBS3H, PAIUO U TEIECBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesTMENTbHOCIU.

CamocTosaTenbHO (POPMYITHPYIOT MO3HABATENbHYIO 3a7ady. YMEIT (WM Pa3BUBAIOT) CIOCOOHOCTH C

MOMOIIIbIO BOMIPOCOB JOOBIBATH HEJOCTAIONIYI0 HHPOPMAIIHIO.

9 kjaacc

Kunemaruka
CnocoObl  omucaHus MexaHudeckoro nBrkeHHs. Cucrema otcuera. lIpsMmonuHelHOe NBIKEHUE.
[IpsimonHENHOE PAaBHOMEPHOE IBUKEHHUE MO INIOCKOCTH. IlepeMelienre u CKopocTh pU paBHOMEPHOM
MPSMOJIMHETHOM JIBUKEHUHM IO IUIOCKOCTH. OTHOCUTEIBHOCTH ABMKEHHS. CIOKEHUE IBUKEHUIM.
[Tpunumn He3aBUCHUMOCTH ABMKEeHUN. KpuBonuHeiiHoe nBrkeHue. [[BrkeHue Tena, OpOIIEHHOTO MO
YIJIOM K TOPU30HTY. PaBHOMEPHOE NBUKEHHE MO OKPYKHOCTH. YTJ0Bas CKOpocTh. Ilepuoa u yacrora
BpaieHus. CKopocTb
Y YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1.  V3yueHue nBMKEHUS CBOOOIHO MANAIOMIETO TEla.

2.  H3ydeHue ABMKEHUS MO OKPYKHOCTH.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. OmpegeneHue CKOPOCTH PABHOMEPHOTO JABMXKEHHS MPHU HCIOJIB30BaHUU TpEeHaxepa

«OeroBast JOPOXKKa».



2.  Hcropuueckas peKOHCTPYKLUS OIBITOB [ anuies 1o onpeaeneH!io YCKOPEHHsI CBOOOIHOTO
maacHus TEIl.
3.  Ilpunnmms! paboThl MPpUOOPOB IS U3MEPEHUS CKOPOCTEH M YCKOPEHUH.
4.  Ilpumenenue cBOOOAHOTO NMaJACHUS U1 U3MEPEHUS PEaKIIUU YeJIOBEKa.
5. Pacuer Tpaekropuu JBUXKEHUS IEpcOHaXel pacckazos P.Pacma.
Xapaxkmepucmuka 0CHOBHLIX U008 OesimelbHOCmU: YTeHHE U 00CYKICHHE TEeKCTa CTaTeil MHTEpHET-
caiiToB, 00cyk/ieHHe JOKJIAJ0B U NMPE3EeHTAIMi, COCTaBJICHHUE U pellleHue 3a/a4, 00CykKIeHrne ClI0ocOO0B

pemenus (moaroroska k OI'D o ¢usuke).

JlnuHnamMuka
WNuepunansupie cucreMbl orcyera. Cuma. 3akonbl HploToHa. J[BrkeHue Tena moOJ JEHCTBUEM
HECKOJIbKUX CHJI. JIBMKEHHE CHUCTeMbl CBS3aHHBIX Tel. JlMHamMuKa paBHOMEPHOTO JBUKCHHS
MaTepUaIbHOM TOYKH O OKpYkHOCTH. Kiaccel cuil. 3aKOH BCEMUPHOTO TATOTEHUS. J|BH)KEHHE TUTAHET.
UckyccTBennble cnytHuKU. ConHeuHas cucrema. Vcropus pa3BuTus mnpezacraBiieHud o BceeneHHOM.
Ctpoenue u »BoIoNMS BeeneHHoil.
Jlabopamopnule pabomei(c Mcnob30BaHneM 060opynoBaHus «Touka pocTay):
1. V3mepeHue Macchl Tela ¢ UCIOIb30BAHUEM BEKTOPHOTO PA3IOKEHUS CHUIIBI.
2. H3ydeHue KMHEMATHWKH W JUHAMHKH PAaBHOYCKOPEHHOTO JBWKCHHUS (HA MPUMEPE MAITHHBI
ATByna).
3.  H3ydeHue TpeHUS CKOIbKEHUS.
Ipumepnvie memol npoeKmMubIX U UCCTIE008AMENLCKUX PAOOM.:
1.  Ucropuueckas peKOHCTPYKIUs onbITOB KynoHa 1 AMOHTOHA TIO OTIPEIETICHUIO BETUYUHBI
CHUJIBI TPEHUS CKOJIbXKEHUSI.
2.  llepBble HCKYCCTBEHHBIE CITYTHUKHU 3€MITH.
3. Kak ommyaroTcs MexaHWYeCKHe IPOIEecChl Ha 3eMiie OT MEXaHWYECKHX IIPOIIECCOB B
KocMoce?
4.  Tena ConneuyHoii cuctemMbl. OTKPBITUSI HA KOHYUKE TIEpa.
Xapakmepucmuka 0CHOBHLIX 8U008 OesimelbHOCmU: YTeHHEe U 00CYKIEHHE TEeKCTa CTaTed MHTEpHET-
calToB, 00CYXICHHE JOKJIAIOB U MPE3CHTAINI, COCTABIICHNUE U PelIeHUE 3a/1a4, 00CYX)ICHUE CITIOCOO0B

pemienus (moaroroska k OI'D no ¢uzuke).

HNMmnyJabce. 3aK0H cOXpaHeHMS] HMITYJIbCa
Nmnynbc. 3MeHeHrne umnyiibca MaTepualibHON Touku. CrctemMa Teil. 3aKOH COXPaHEHUS! UMITYJIbCA.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

1. PeakTuBHOE ABMXEHUE B IPUPOJIE.

2.  Paccnenosanme [TII ¢ moMoIIpI0 3aKOHA COXPAHEHUS UMITYJIBCA.
Xapaxmepucmuka 0CHOBHBIX U086 OessmenlbHOCmU: YTeHUE U OO0CYKICHHE TEKCTa CTAaTell MHTEpHET-
CalTOB, 00CYXICHHE JOKJIAIOB U MPE3CHTAINI, COCTABIICHUE U PelIeHUE 3a/1a4, 00CYXICHUE CITOCOO0B

pemenus (moaroroska k OI'D o ¢puzuke).



Craruka
PaBHoBecue Tena. MOMEHT CHIIBL. Y CJIOBUS paBHOBECHS TBEpAOro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
OnpeneneHne NEHTPOB MACC PA3ITUYHBIX TET (TPH CIIOCO0a).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. TlpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTEIBLCTBE: OT 3EMIISIHKH J10 HEOOCKpeODa.
2.  HccnenoBaHue KOHCTPYKIIMU BEIOCUIIEAA.
Xapakmepucmuka 0CHOBHLIX U008 OesimelbHOCmU: YTeHHEe U 00CY)KICHHE TEeKCTa CTaTeil MHTEpHET-
CaiiToB, 0OCYXJICHHE JIOKJIAI0B U MPE3EHTALUN, COCTABICHHE U PELICHUE 3aj1a4, 00CYXIeHHE CITIOCOO0B

pemienus (moaroroska k OI'D no ¢usuke).

Mexanun4yeckue KoJ1e0aHUS U BOJTHBI
Mexanuueckue  konebanus. I[lpeoOpa3oBaHue  SHEpPruM NHpU  MEXAaHMUYECKUX  KOJICOaHMSIX.
MaremaTnueckuil U MPYKUHHBIM MasTHUKA. CBOOOIHBIC, 3aTyXaloOIIUe U BBIHYKJICHHBIC KOJIeOaHUS.
Pe3onanc. Mexanuydeckue BOJHBI. [[TMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnvle pabompi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
N3yuenue konebaHU HUTSHOTO MasTHUKA.
Ipumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2.  KoneGarenpHbIE CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHbIX 8U008 OesimelbHOCmU: YTEHHE U 00CYXK/IEHHUE TEKCTa CTaTel MHTEpHET-
caiiToB, 00CYXJIeHHE JIOKJIAI0B U MPE3EeHTALU, COCTaBJICHUE U PELIeHUe 3ajia4, 00CyXk/IeHHE CIIOCOO0B

pemrenus (moaroroska k OI'D mo ¢pusuke).

DJIEKTPOMArHUTHbIE KOJIEOAHHUS U BOJIHBI

[lepemennsiit snextpudeckuid Tok. KomebarenbHbli KOHTYp. BbIHyX7aeHHBIE U cBOOOAHBIE OM
KosiebaHus. DM BOJIHBI M MX CBOMCTBA.

IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

[IpuHOAIIBI paTOCBA3U U TEIIEBUICHHUS.

Bnusinue OM u3nydeHuil Ha )KMBbIE OPIaHU3MBI.

N3rotoBneHue yCTaHOBKH JUIsl IEMOHCTPALIMHU ONBITOB 1o OMMU.

DnekTpomarautHoe uznydenue CBY-neun.

ok w0 DD

Hctopuueckas peKOHCTPYKIUS ONBITOB AMIiepa.
Xapakmepucmuka 0CHOBHLIX U008 OesimelbHOCmU: YTeHHEe U 00CYXKICHHE TEeKCTa CTaTeil MHTEpHET-
caiiToB, 00CyX/IeHHE JOKIIAJ0B U MPE3CHTAINH, COCTABIICHIE U PEIICHHUE 3a/1a4, 00CYKICHHE CIIOCOO0B

pemtenus (moaroroska k OI'D no ¢usuke).



Onrtuka
Ucrounuku cBera. JleiicTBusi cBeTa. 3aKOH NPSIMOJMHEMHOIO paCHpOCTPAHEHHUS CBETa. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHne m300pakeHHl B IUIOCKOM 3€pKajie. 3aKOH MPEIOMIICHHsI CBETa Ha
IJIOCKOM TpaHULE JBYX OJHOPOJHBIX Ipo3pauHbix cper. [IpenomiieHue ceera B npusme. [ucnepcus
cBeTa. SIBieHHe MOHOTO BHYTPeHHETO oTpaxkeHus. JIuu3bl. Torkue nmuH3bl. [locTpoeHne n3o0pakeHuH,
CO3/1aBaeMbIX TOHKMMU JinH3amH. [ 11a3 u 3perne. OnTudeckue mpuodopel.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. DkcnepuMeHTadbHas MPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

2.  H3MepeHwue mokasareis MpeIoMICHHS BOJIBI.

3. Hsmepenue GpoKyCcHOTO pacCTOSIHUS COOMPAIOIICH JTMH3BI.
Ipumepnvie memol nNPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  Hcropus ucciaenoBaHusi CBETOBBIX SIBICHUU.

2.  Hcropudeckas peKOHCTPYKIIHS Teneckona ["anmmmes.

3. MsroroBnenHwue Kaleha0CcKoma.
Xapaxmepucmuka 0CHOBHBIX U008 OesamenlbHOCmU: YTeHHE U OO0CYXKICHHE TeKCTa CTaTeil MHTEpHeT-
caiiToB, 00cyk/ieHHe JOKIJIAJ0B U MPE3CHTAIi, COCTaBICHHUE U PEIlleHUe 3a/1a4, 00CYkIeHHUEe CIIOCOOO0B

pewienus (noaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 AApa
Crpoenue aroma. llorjomenue u wucmyckanwe cBeTa aTtomamu. OnTuyeckue CHeKTphbl. OMBITHI
Pesepdopna. [1nanerapnas moznens aroma. CTpoeHHe aTOMHOIO sijipa. 3aps0BOE€ U MaccOBOE YHCIA.
SnepHble culbl. DHEPrUsl CBS3U aTOMHBIX siiep. 3aKOH paJMoaKTHBHOTO pacnaaa. Anbda- u Oeta-
pacnagsl. IIpaBuna cMmewenus. flnepHble peakuuu. [lenenue u cuHTe3 sanuep. SnepHas dHepreTuka.
Hcrounnkn sHeprun ConHua u 3Be3z. Perumcrpanus saepHbIX M3MydyeHUN. BiusHHE paguMoakTUBHBIX
W3JIY9CHHI Ha )KUBBIC OpraHu3Mbl. Jlo3uMeTpus. DKoJoTHUecKe MpoOJIeMbl SIIEPHON SHEPTETUKH.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1.  Hcropus uzyueHus aroma.

2.  Uamepenwne KI1J] comnednoii 6arapew.

3.  HeBummmple H3ydeHUsl B CIEKTPE HATPETHIX TEJI.
Xapakmepucmuka 0CHOBHLIX 8U008 OesimeNlbHOCmU: YTeHHe U 00CYXKIEHHEe TEeKCTa cTaTeil MHTepHeT-
caiiToB, 00CYXJIeHHE JIOKJIAI0B U MPE3EHTALUN, COCTaBICHHE U PELIeHUe 3ajia4u, 00CYyX/JIeHHE CITI0COO0B

pemenus (moarotoska k OI'D o ¢uzuke).

@opMbl OPraHu3aIuu 06pa3oBaTeJLHOr0 Mpoiecca:
- [pynIoBas;

- MHAUBUyaJIbHAs,

- (ponTanBHAS.

Benymme TexHosioruu:



Hcnonp3ytoTcss  3IE€MEHTHl  CIEAYIOUIMX — TEXHOJOTH: TPOEKTHas, MpoOJIEeMHOro  oOydeHus,
UH(POPMALMOHHO-KOMMYHUKAIMOHHAS, KPUTHUECKOTO MBILIUICHUS, TPOOJIEMHOTO THAJIOTa, UTPOBasl.
OcHOBHBIE MeTOAbI PA00THI HA YPOKe:

Benymumu mMeromamMu  0Oy4yeHHMS  SABISAIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTUYeCKOTo
MOJIEJIMPOBAHUS, AKCUOMAaTUYECKUI METO/.

®opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc ABJISI€TCS AOMOJHUTEIBHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCS.

Yyamuiicss yduTcsl OLICHHBATh ce0sl U APYrUX cam, YTO MO3BOJISIET pa3BUBAaTh YMEHUS caMoaHalli3a U
CHOCOOCTBYET Ppa3BUTHIO CaMOCTOSTEIBHOCTH, KaK CBOWCTBY JHYHOCTH Yydyallerocs. BrisBieHue
IPOMEXYTOUHBIX W KOHEYHBIX pE3yJbTAaTOB YYalllUXCS IPOUCXOIUT 4Yepe3 IMPaKTHUUECKYIO
NESITENIbHOCTD; 3a4€THBIE PaOOTHI:

* TeMaTu4eckas moAdopka 3a7ay pa3InYHOrO YPOBHS CIIOKHOCTH C MPEJICTABICHUEM Pa3HBIX METOJOB
pCIICHHUS B BHJIC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTalul, (JdII-aHUMAHH, BUIE0POIHKa Wi Web -
cTpaHuubI (caiita)

* BBICTaBKa MTPOEKTOB, MPE3CHTALIN;

e JIEMOHCTpalMsl SKCIIEPUMEHTa, KAYeCTBEHHON 3a/Jayd C KadeCTBEHHBIM (YCTHBIM WIM B BHJE
OPWIOKEHUs, B TOM 4MCIEe, Ipe3eHTaluel) ONMCaHWEM IIpollecca Ha 3aHATUH, (ecTuBaie

OKCIICPUMCHTOB, (1)H3I/I‘-I€CKI/I€ OJIMMITHAIBI.



TeMaTH4ecKoe INIAHUPOBaHNE 7 KJIACC

Ne | Tema 3anaTHS
/o

Hcnoabs3oBanue

000py10BaHMS LIEHTPA
eCTeCTBEHHOHAYYHOI "
TEXHOJIO0TN4eCKOM
HanpaBJIeHHOCTeH «Touka
pocTtay

pUMeyaHue

1. Beenenue (14)

BBoaHoe 3ansaTue. Llenn u 3amaum kypcea.
1 TexHuka 6e300aCHOCTH.

KomnerotepHoe o0opynoBanue

2. PoJsib 3kcniepuMenTa B KU3HU YesioBeKka (34)

Cucrema eIUHHIL, HOHITHE O
2 HPSIMBIX M KOCBEHHBIX U3MEPECHUSX

Kommsroreproe o0opynoBanue

DOU3NYECKUN IKCTIEPUMEHT.

Bunbl pusngeckoro SKCrepuMeHTa.
[TorpemnocTs n3mepenus. Buant
IorpemHocTe usmepenus. Pacuér
3 MOTPEUTHOCTH U3MEPEHMUSL.

O6opynoBanue I
JIEMOHCTpALUiI

JlaGopaTtopHnast pabota
«3mepenne ooObeMa TBEpAOTro
tenay. [IpaBuna opopmienns
4 nabopaToOpHO PabOTHI.

ObopynoBanue Is
71a00paTOPHBIX pabor u
YYCHUYCCKUX ONBITOB

3. Mexanuka (84)

PaBHOMEpHOE M HEpaBHOMEPHOE
5 IIBIDKEHUA.

['paduueckoe nmpencraBieHue
6 JIBHKEHHUS.

Pemenue rpaduueckux 3aaad,
pacuer MyTu U CpeAHEN CKOPOCTH
7 HEPABHOMEPHOT'O JABUKCHHUS.

[ToHsATHE UHEPIIUU ¥ HHEPTHOCTH.
8 I{enTpobexHas cuia..

ObopynoBanue s
1a00paTOPHBIX pabort "
YUEHHYECKUX OMbITOB (Ha 0aze
koMmrIuiekToB Jiyist OI'D)

9 Cuiia ynpyrocTty, CHiia TpeHUs

JlaGoparopHas paboTa
«HMccnenoBanne 3aBUCHMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B
NPYXUHE, OT CTETIeHH JedopMaIim
10 | npy>xuHbBD».

JlaGopaTtopHnast pabota
«Onpenenenue kKodppuIreHTa
11 | TpeHust Ha TpUOOMETpEY.

O6opynoBanue st
1a00paTOPHBIX pabor u
YUEHHYECKUX OMNbITOB (Ha Oasze
KoMIuiekToB i1t OI'D)

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH
CHWJIBI TPEHUS OT CHIIBI

12 | HopManpHOTO MaBICHUS.

O6opynoBanue st
1a00paTOPHBIX pabor u
YUEHHUYECKUX OITBITOB

4. 'mapocraruka (124)

13 | IlnmotHocTh. 3anaya naps ['epona O6opynoBanue JUIS
Pemienue 3a7a4 MOBBIIEHHOM JIEMOHCTpAIui
CJI0’)KHOCTH Ha pacyeT MIOTHOCTH
14 | BemecTna.
Penrenue 3amad moBBIIIEHHOMN Ob6opynoBanue hila et
15 [ cnoxHocTH JIEMOHCTpaLUi

JlaBiaeHne KUJIKOCTH U T'a3a. 3aKOH
16 | ITackans

17 | CooOmaromuecs CoCyIbl.




JlaGopaTtopHnast pabota O6opynoBanue st
18 | «M3rorosienue monenu poHTaHA n1abopaTOPHBIX pabot u
JlaboparopHas paboTa YUYEHHUYECKUX OIBITOB (Ha 0Oaze
19 | «M3rorosienue moaenu GpoHTaHA KOMILIEKTOB Wit OI'D
3akon Ilackans. /laBineHue B )KUJIKOCTSAX U
razax. l'unpaBnuueckue MAIIUHBI.
20 | Coobmaronyuecst COCy/Ibl.
Brrrankusaronias cuia. 3aKoH O6opynoBanue I
21 | Apxumena. JIEMOHCTpAINi
JlaGopaTopHnas pabota O6opynoBanue st
«BpIsicHeHUE yCIIOBUS TJIABAHUS n1abopaToOpHBIX pabort u
22 | Temy. YUEHUYECKUX ONBITOB
bnoxk 3ama4d Ha 3akoH Ilackans, O6opynoBanue U1
23 | 3akoH Apxumena. JIEMOHCTpAIIHA
biiok 3amau Ha 3akoH [lackais,
24 | 3akoH ApxuMmena.
5. Craruka (104)
25 | biok. Peryar. ObopynoBanue IS
PaBHoBecue TBepabix Ten.  MOMEHT JEMOHCTpaLUi
26 | cunbl.lIpaBUI0 MOMEHTOB.
Lentp TSKECTH. Uccnenoanue | O6opynoBanue JUTSt
27 | pa3nMYHBIX MEXaHMYECKUX CHCTEM JIEMOHCTpAIHiA
KomOuHupoBaHHbIE 3a1a4H,
28 | ucnosb3ys yCIOBUSI pABHOBECHSI.
KomOunnpoBaHHbIe 3a1a4u,
29 | uCIoNIBb3ys YCIIOBUSI PABHOBECHS
JlaGopatopHas paboTa O6opynoBanue ais
«M3roroBnenune padboTaromei 1a00paTOPHBIX pabort "
cucteMsl 6510k0B». OdopMieHne YUEHHUYECKUX OIBITOB (Ha 0aze
30 | paGoThI. KOMIUIeKTOB Ji1st OT'D
Pa6ota Hax mpoexkToM «bioku».
JlaGopaTtopHnast pabota
«M3rotoBnenue paboraromieit
31 | cucreMbl OJIOKOBY.
JlaGopaTtopHnast pabota O6opynoBanue st
«M3rotoBnenue paboraromiei 1abopaTOPHBIX pabot u
32 | cucteMsr GIIOKOBY. YUEHHUYECKUX OITBITOB
33 | Odopmiienne paboTHI. KommnbroTepHoe o6opynoBanue
34 | 3ammTa MpoeKToB.




TemaTnyeckoe miaHupoBaHue 8 Kiacc

Ne
/1

Tema 3anarusa

Hcnoabs3oBanue

000py10BaHMS LIEHTPA
€CTeCTBEHHOHAYYHOM U
TEXHOJIOTH4eCKOM
HANIPABJIECHHOCTEH
pocra»

«Touka

[IpUMEYaH
ue

1. Beenenue (14)

1

BBonHoe 3ansTue. Llenu u 3amaum Kypcea.

TexHuka 0€30MaCHOCTH.

Kommsroreproe o0opynoBanue

2. TensioBble siBiaeHus (12 v)

Paznoobpaszue TEIJIOBBIX apnennid. | Kommerorepnoe obopynoBanue
2 TenoBoe paciupeHue Tell.

JlaboparopHast pabota O6opynoBanue st

«I3MeHeHust UTHHBI Tena Ipu 1ab0paTOPHBIX pabot u
3 HarpeBaHUU U OXJIAXKICHUN. YYICHUYCCKUX OIBITOB

Temmonepenaua Habmonenue Ob6opynoBanue JUTSt

TEIUIONPOBOIHOCTHU BOJIBI U JIEMOHCTpAIHi
4 BO3/yXa.

JlaboparopHas padorta ObopynoBanue s

«M3mepenue yaenbHou 1a00paTOPHBIX pabot u

TETI0EMKOCTH Pa3IUYHbBIX YUEHUYECKUX OMNBITOB (Ha ©Oaze
5 BEILIECTBY. KoMIuteKkToB Jiy1st OI'D

[1naBnenue u oTBEpAECBAHHUE.

JlabopaTtopHas pabota «OTirBKa
6 napauHOBOIO COJIJJATHKA

JlabopaTopHas pabota O6opynoBanue st

«Habnroenue 3a miaBieHueM 1ab0paTOPHBIX pabot u
7 JBIA» YYCHUICCKUX ONBITOB

Pemrenue onmummnuaaHbIx 3a1a4 O6opynoBanue TUTSt
8 Ha ypaBHEHHE TEIJIOBOro OayiaHca JIEMOHCTpAIIHA

Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanue TUTSt
9 Ha pacy€T TEIUIOBHIX MPOIIECCOB JIEMOHCTpAIIHA
10 [ Jlaboparopus kpuctamorpadum.

HcnapeHnne v KOHICHCAITHS. Oo6opynoBanue TUTSt
11 JIEMOHCTpAaIil

CocraB atmocdepsl, ObopynoBanue JUISt

HaOIIoIeHUe Tepexoa JIEMOHCTpAIIHA

HEHACBIIIICHHBIX ITaPOB B
12 | HacwieHHBIE.

Brnaxnocts BO3/yXa Ha  pasHbix | OO0opynoBaHue JUISt
13 | xoHTHHEHTAX JIEMOHCTpAaIil
3. DuiekTpuyeckue siBjeHus (84)

Muxkpomup. Mogenu atoma, Ob6opynoBanue TS
14 | cymectBoBaBmue 10 Hayana XIX JIEMOHCTpALUH

Hctopust OTKpBITHS U JEHCTBUS KommprorepHoe o6opynoBanme
15 | ranpBaHMYECKOTrO 3JIEMEHTA

HcTopust co3nanus 3meKTpopopHOi
16 | mammHbI

OmnbiTel BonbTra. Dnexkrpuyeckuii Kommsroreproe o0opynoBanue
17 | TOK B 2JIGKTpOJIMTAX.

Pemenne onuMnuamHpIx 3a1a4 Ha Ob6opynoBanme TUTST
18 | 3aKOHBI IOCTOSTHHOTO TOKAa JIEMOHCTpAIIi

HaOmronenne 3aBUCUMOCTH Ob6opynoBanue IUIA
19 [ compoTuBNEeHUsS TPOBOAHHUKA OT JIEMOHCTpAIIHA




TEMIIEPATYPHI.

JIaGoparopHas paboTa
«Omnpenenenrue CTOUMOCTH
M3pacX0J0BAHHON AIIEKTPOIHEPTUU
110 MOIIHOCTH MOTPEOUTENS U IO
20 | cuérumky»

ObopynoBanue s
J1a00paTOPHBIX pabor "
YUYEHHUYECKUX ONBITOB (Ha Oasze
KoMIUIEKTOB 111 OI'D

Pemenue onmuMnuamHeix 3a1a4 ObopynoBanue JUTSt
21 | Ha TemIoBOE IEHCTBUE TOKA JIEMOHCTpAIHi
4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)
DNEeKTPOMarHUTHHIE SIBICHUS. Ob6opynoBanue TUIS
22 | DnexTpousMepHuTeIbHbBIE TPHOOPHI. JIEMOHCTpaLMi
MaruuTHas anoManusi. MarHuTHbIE ObopynoBanue IS
23 | 6ypu JIEMOHCTpAINi
PaznoBugHoCTH
24 | snekTpoBHraTescH.
5. Ontuveckue saBjaeHus (74)
Hcrounuku cBeta: TEIIOBEIE, Ob6opynoBanue TUTSt
25 | MIOMHUHECIEHTHBIE JIEMOHCTpAIHi
MHorokpatHoe n3o0paxeHue
MpeaIMeTa B HECKOJIBKHX TIIOCKUX
26 | 3epkayax.
N3roToBUTH NEPUCKOII U C €r0 Ob6opynoBanue TUIS
27 | MOMOIIBIO MPOBECTH HAOIIOICHUS JIEMOHCTpAIUH
[IpakTHueckoe UCIOIb30BaHUE Ob6opynoBanue TUIS
28 | BOTHYTBIX 3€pKajl JIEMOHCTpAINi
3puTenbHbIE WITIO3UH, ObopynoBanue JUIs
MOPO’K/IaeMbI€ TTPETOMIICHUEM JIEMOHCTpAIHiA
29 | cBera. Mupaxu.
30 | Pa3zBuTHe BOJIOKOHHOW ONTHKH
Hcnons3oBaHne 3aKOHOB CBETA B
31 | rexuuke
6. YesioBek u npupoaa (44)
32 | ABTOMaTHKa B HAIlICH KU3HU . KommbrorepHoe
33 | Pagmo u TeneBuacHMe obopynoBaHue
AJNbTepHATUBHBIE HCTOYHUKU
34 | sHeprun. Buspl anekrpocraHmii




TemaTnyeckoe mIaHupoBaHue 9 Kiacce

Ne
1/

Tema 3auarTusa

Hcnoab3oBanue
000py10BaHUS LIEHTPA
€CTECTBCHHOHAYYHOH H
TeXHOJIOTH4eCKOM
HANPaBJIEHHOCTEH
«Touka pocra»

IIpPUMEYaH
ue

1. Beenenue (14)

BBonHoe 3anstue. Lenu u 3anaun kypca. Texnuka | KomnbrorepHoe
1 0e301acHOCTH. obopynoBaHue
2. Kunemartuka (7 4)
Crioco0Ob1 onucanus Ob6opynoBanue Ui
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpAIMi
[TpsimonHetHOE paBHOMEPHOE O6opynoBanue TUTST
JBIKEHUE 110 TwiockocTu? CMOTps JIEMOHCTPALII
3 W3 KaKOU TOYKU HAOJIIOIaTh
OTHOCHUTEIBHOCTD ABMXKEHUS. Ob6opynoBanue JUISL
4 Ci10’keHH€e IBHKEHHUI. JIEMOHCTpAIUA
Jlabopamopnvie pabomui: O6opynoBanue ajst
«3yuenue nBuKeHuUs1 CBOOOIHO nabopaTopHbIX paboT u
najaroiero teiay, «M3zyuenue YUYEHHUYECKHUX OIBITOB
5 JIBUKCHHSI TeJIa 110 OKPY>KHOCTH
Kak u kyna monerena BUIIIHEBAs Ob6opynoBanue JUTSt
kocTouka? Pacder TpaekTopuu JEMOHCTPALINI
JIBUKEHUS TEJl U MEPCOHAKEN
6 pacckas3oB P.Pacms o Mronxaysene
Hcropuueckas peKOHCTPYKLIMS Ob6opynoBanue JUTSt
onbITOB ["anuses 1o onpeaeneHnro JIEMOHCTpALTHI
7 YCKOpEHUS g.
Omnpenenennre CKOpoCTU O6opynoBanue JUTSE
PaBHOMEPHOTO IBMKEHUS MPU JIEMOHCTpAIIHi
WCIIOJIb30BAaHUHU TPEHAXKepa
8 «OeroBast TOPOKKay.
3. lunamuxa (84)
Cwta Bou, crita YOKISHUS WITH O6opynoBanue JUTSE
9 cuia - pusnyeckasl BennunHa? J€EMOHCTpPALINI
Jlabopamopnas paboma: O6GopynoBanue st
10 [ «M3mepeHne Macchl Tena» nabopaTopHbIX paboT u
JIBrm>keHue Tesna 1noj AeMCTBUEM YYEHUYECKUX OITBITOB
11 | HeckombKuX cUI
JIBU>KEHUE CUCTEMBI CBSA3aHHBIX O6opynoBanue JUTSt
12 | ten JEMOHCTPAITHI
Jlabopamopnvie  pabomui: «3yduenue Tpenus | O6opyaoBaHHE IS
CKOJIBXKCHUS nabopaToOpHBIX PaboT u
13 YYECHHUYECKUX OIBITOB
Junamuka  paBHOMepHOro  JBikeHuss  no | ObopynoBaHue JUTSE
14 | okpyxHOCTH JIEMOHCTPALII
Hcropust pa3BuTUSA IPEACTABICHUI ObopynoBanue T
15 | o Bcenennoii. Conmueynas cucreMa. JEMOHCTPAITHI
OTKpBITHS HA KOHUUKE TIEPA. Ob6opynoBanue JUIS
IlepBbie HCKYCCTBEHHBIE CITYTHUKH JIEMOHCTpALII
16 | 3emun.

4. Umnyanc. 3aKoH coxpaHeHust uMnyJibca (34)




17 | Kak BBI IXTYy Ha30BETE... KommbrorepHoe

18 | PeakTtuBHOE ABM)KEHHE B IPUPOJIC. o0opyoBaHue
Paccnenoanue JITII ¢ momomibro KommnbrorepHoe

19 | 3akoHa COXpaHECHHS UMITYJIbCa obopynoBaHue

5. CraTtuka (24)

Jlabopamopnas paboma:
«OmpeneneHne HEHTPOB Macc

OO6opynoBanue st
nabopaTopHeIX paboT u

20 | paznu4HBIX TeI (TpH crmocoba)y» YYCHHYECKHUX OIBITOB
[Tpumenenue MIPOCTHIX MEXaHHU3MOB B | KommnbrorepHoe
CTPOUTEIILCTBE: OT 3EMJISTHKH 10 o0opyoBaHue

21 | nebockpeba

6. Mexanuyeckue Koj1e0aHus M BOJHBI (34)

22 | Buabsl MasTHUKOB M UX KoieOaHUHI O6opynoBaHue VTS

23 | Yro nepeHocuT BoTHA? JEMOHCTpALIHI

24 | KonebarenpHbIe CHCTEMBI B IPUPOJE U TEXHHUKE

7. DJIeKTPOMArHUTHbIE KOJIe0aHUs U BOJHBI (24)

DKcrnepuMeHTalIbHas TPOBEPKa KommerotepHoe

25 | cBoiicTB OM BOJIH. 000pyioBaHNE
HccnenoBaHue 31€KTPOMarHUTHOTO KommerotepHoe

26 | mnyuenus CBU-neun o0opynoBaHue

8. Onrtuka (44)

. M3roroBnenne moaenu KommerotepHoe

27 | KaJelgocKoma. o0opynoBaHue
DKcrnepuMeHTalIbHAs ITPOBEPKa O6opynoBanue TUTST

28 | 3akoHa OTpakeHUs CBETA. JIEMOHCTpaIui
Jlabopamopnas paboma: Ob6opynoBanue as
«3mepenune nmokazaresns nabopaTopHBIX PaboOT u

29 | mpenomiIeHHs BOIbD» YU4EHUYECKUX OMBITOB
Kaxk otnuuarorcst mokazarenun O6opynoBanue TUTSt

30 | mpenomieHHs IBETHOTO CTEKJIA JIEMOHCTpAIHA

9. ®du3uKa aToMa U ATOMHOT0 siApa (44)

[Tornomenne u uCIyckaHue cBeTa Kommberoreproe

31 | aromamu. ONTHYECKUE CTIEKTPHI. o0opynoBaHue

32 | Usmepenne KI1]] comreunoit 6atapen KommbrorepHoe
Bnusanane paanoaKTUBHBIX 06OPYIl0BaHI/I€

33 | uznydyeHuit Ha KUBBIE OPraHU3MbI
Croco0BbI 3alUTEI OT

34 | paamoaKkTUBHBIX U3Ty4eHUN
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