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INPEJUCJIOBHE

L

MupakTHUecKWe MaTepuasbl NNpelHasHa4deHbl AJifl OpraHd3aliu e peH-
LUPOBAHHON CAMOCTOATENBHON pafoTbl YUAILIUXCA HA YPOKAX (PUBHKHN B 7 knacce.
Beegenue 12-6a/11bHOi CHCTEMBI M TeMATHYECKOr0 OLEHHBAHHSA y4UeOHBIX YCIIEXOB
yyalmuxcsa He omMmeHfem Texyulee oleHuBaHue. (CaMOCTOsATEILHBIE paboTsl pac-
cyuTadbl obeiuHO Ha 10 — 15 MuUHYT ypoka H MO3BONAKT YUYMTEJIO B TeHeHHE
ceMecTpa peryJiapHO KOHTPOJHUPOBATEH CTeNeHb YCBOGHUS YHAlIMMUCA H3Yy4aeMOo-
ro matepuana. B Teuenue yyeOHoOro roja y4eHHK MOKET MEPEXOIHTL C OOHOT'O
YPOBHSA CJOMHOCTH Ha Apyroi. -

Nannoe yyebHoe rnocodbue cOCTABJEHO B [MOJHOM COOTBETCTBMH C HBIHE ei-
eTByIOmeit nporpaMmmoit 1 yuebunkamu. Bee 3agaHus cOOTBETCTBYIOT PEKOMEH-
noBaHHOMY MuHucTepcTBoM 00pasoBaHUA W HAYKH YKpPauHbl pacipeleJeHHio
yuebHOro MaTepuasia o TeMaM.

Bee caMocToATebHBIE M KOHTPOJbHBIE paboThl cocTaBjieHbl B YeThIPEX BApHAH-
TaxX, OTAMYAIONIMXCS [0 YPOBHIO CJIOMCHOCTH 38JAHHM, COIJIAcHO 12-6annbHO cuc-
TeMe OlleHMBAHMA V4eBHBIX [JOCTHIKEHHI YYalluXcs (HayanbHBIN YPOBEHb,
cpeaHuii ypoBeHb, JOCTATOYHbIH YPOBEHb M BBICOKMI YPOBEHD).

[Ipu oueHmMBaHWM peureHusa 3afay no 12-6anneHoil mxane ciaegyer Nojib3o-
BATLCHA KPUTEPUAMH M XapaKkTepHCTHKaMH ypoBHeH, IpeJcTaB/leHHbIMH HUMKE!

VueHuk yMeer pelaTk 3ajgayd W yNpajXKHeHus JIHIIb HAa
Hauwanb- | 12 normyecknx mara pernpopyKTHBHOrO Xapakrepa ¢ IOMOIILIO
HbIH yUMUTeNIs, TO ecTh N0 roToBOH (hopMyJie HAUTH HEM3BECTHYIO BEJHYH-
YPOBeHb | gy, VueHHMK crocobeH BHINONHATE [poCTeHIINe MaTeMaTH4ecKHue
(1 — 3 | onepauunu (ToskaecTBeHHbe NPeobpPA3OBAHMSA, BHIYMCIEHNH), BIajeer
6a118) | yyeSHbIM MATEPHAJOM HA YPOBHE PACIIO3HABAHMA SABIEHNH NPHUPOAEL,
OTBEYaeT HA BOIPOCHI, KOTOPLIE TPeOYIOT OTBeTa «/1a» M «HEeT».

? VueHMK yMeeT pellaTh npocteifmiue 3sajauud o obpasny He
Cpenuuil | yenpmre, yveM Ha 2-4 jgormueckKux Iuara, IposBIAET errocobHOCTh
VPOBEHE | ofhoCcHOBBLIBATL HEKOTOpPLIE JIOPHMYecKHe HIard ¢ IOMOUIBI yHHTE-
(4 —6 | na.

6amnyos) VueHHMK NPOABISET SHAHNA W [OHUMAHIE OCHOBHBIX I0JIOKe-
Huil (3aKoHOB, MOHATHII, GopMyJI, TeopuM).

VyeHHK pellaeT 3ajayy ¥ YIPaXKHeHUA He MeHblle YeM Ha 4-—
flocra- | 6 normyeckux waros ¢ obocHoBanueM ¥ 6e3 NOMOLIM YHHTES.

TOYHBIN VyeHHMK TpPH pemieHun sajay cBoOOJHO BJajeeT H3YHeHHLIM
YPOBE€HE | maTepuasioM, NMPUMEHAET ero Ha NpaKkTHKe B CTAHJAAPTHBIX CHUTYya-

(7T — 9 | yuax. ITosHoe pelleHMe Takoro sajaHus oueHusaerTca B 9 Oau-
6annos) | nos.

Vuenur pemaer KoMOMHUpoBaHHBIE THIIOBBIE 3ajaqyKM CTAaH-
BuICOKMH | napTHBIM WAM OPUTHHAJBHBIM criocoboM, yMeeT pellaTh HeCcTaH-
YPOBeHb | paprTHble 3@4a4d, B YACTHOCTH Te, WTO NpPeAJaraloTci Ha OJHM-
(10 — 12 | ppapax.

baJsioB) VuyeHUK NPOABJIAET TBOpUYecKHe CIocOoOHOCTH, CAMOCTOATENIBHO
yMeer pemaTh sajgadu Gonbule vem Ha 5-6 Jjorgueckux maros.
[TonHoe pelieHne TAKOro sajanus oleHuBaerca B 12 6anmnos.




BBEJEHUE

Camocmoamenvuas | 1
paboma

OHU3UYECKUE U3MEPEHHUS

HavwanvHulii ypoeenv

1. Cronbko KBaJIpATHBIX CAHTHMETPOB B KBagpaTHOM MeTpe?
2. CKoJIBKO KBAJIPATHLIX MHUJIJIMMETPOB B KBaJpaTHOM caHTHMeTpe?

3. Cronbko rpaMMoB B ogHoM Kuiaorpamme? CKONBKO KUJIOIPAMMOB B
ONHOM TOHHe?

4. Croabko cekyH] B Munyrte? B yace?

9. Yro o3HayaeT B HAMMEHOBAHWM eJIMHUI[ U3MEPeHUS JJUHBI IIPHCTAB-
KH: KHUJI0-, 'eKTO-, CAHTH-, MHJIJIN-, MHKpPO-7

6. Yro Gonbme: a) 1 M unu 5 em; 6) 2 em? i 2 am2; B) 200 em® nanm
0,2 n?

7. Ilpo kakme ¢(pmsuyecKue BeJIMYMUHBI UAET PeuUb B CHEAVIONIMX IIPHMe-
pax: a) Temexxka mpoexana 50 em; 6) B 6yreiake comepxutca 0,5 x
BOJBI; B) YPoK AauTca 45 MmuH; r) gen Taetr npu 0 °C?

8. Kakwme ¢usnyeckue BeJMYMHBI HBMEPAIOT € IIOMOIIBIO CJIEAVIOLINX
npubopos: a) nuHeiika; 6) MeH3ypKa; B) CEKYHAOMED; T') TePMOMETP.

9. Mo:KHO JM MCHIOJB30BATH A HM3MEpPeHHUS cJeAVIONue (hUSHYECKHE
BeJIMYMHBI: a) MHJJINCAHTHMeTP; 6) MHKpPOKHJOIpaMM; B) MHKPO-
MeTp; I') caHTHaeIuMeTp?

10.U3 caeayiomero mnepevyHs BBINHIIATE B OAWH CTOJNOMK (U3HYeCKUe
BeJIMYMHEI, B APYIoM — eJMHHIBLI U3MepeHUA PUBHMUYECKUX BeJUYHH:
MeTp, CeKyHJxa, INJIHHAa, BpeMs, rpajye, TeMmmneparypa, KyOHuecKHi
MeTp, 0bBeM.

Cpednuii ypoeenwv

1. OnpenenuTre neHy IIKAJBl JeJeHHS JUHEWKH, €CaM MeXAY NeJeHus-
MM, COOTBETCTBYIOINUMH 3HadyeHHAM 10 cm u 9 cm, ecrsb eme yeTnIpe
JNeJIeHHd,

2. Ompepenure IeHy JeleHNA NIKANLI U3MePHUTEJIbHOI CaHTHMeTpPOBOI
JeHTHI' (CM. VMeHBbIIIeHHBIN PHCYHOK).

3. Hounlo Temneparypa Bosayxa 6wi1a —6 °C, a auem +14 °C. Ha
CKOJIBKO IpajilycoB M3MeHHUJIach TeMIlepaTypa Bosayxa?
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4. Onpepenure IeHY JejleHUs MIKAJBI KaxA0OH M3 MeH3YPOK (CM. pHC.
a, 0, ) 1 o0’beM BOOBI B MEH3YPKax.
M.JI
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-

5. OmpegmenuTe LeHy AeJeHHs LIKaJbl KAXJOro M3 TePMOMeTpPOB (CM.
puc. a, 6, 8) U TeMIlepaTypy, KOTOPYIO MOKA3BIBAIOT TEPMOMETPHI.
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7. Onpenenure o6beM IPAMOYroJbHOro Opycka, eciay ero pasmMepnl Ta-
koBel: aawHa 0,1 M, mupnHa 8 cM u BhicotTa 50 MM.

8. I'paunTHasd KOJOHHA MMeeT BbicoTy O M. B ee OCHOBAHMM JIeXKHUT IIp-
MoyroabHUK co cropoHamu 50 cm u 60 cm. Kaxos 06beM KOJOHHBI?

9, HapucyiiTe mKany TepMoMeTpa, I[eHa JAeJeHHS KOTOPOro 0,6 °C u
yvKaMuTe Ha Heil Temneparypy 8,5 °C.
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10.Kax Beirnagur mudepbiaar cekyHaoMepa ¢ meHoit meinenus 15 c¢? Cre-

> o

o

>

JlafiTe PUCYHOK HacTH Takoro nudepbirara.

Hocmamounslil YypoeeHns

Kaxoil U3 1BYX maMepuTeJ bHBIX JHHEEK — ¢ GOJbIIeN MIM MeHbIIel
IeHOM JleleHHsT — MOXKHO GoJiee TOUHO M3MEPHUTh IIUHY?

RakoBa TouHOCTH M3MepeHHA TeMIIEDATYphI: a) KOMHATHBIM TepPMO-
MeTpoM; 6) MeIUIIMHCKHM TepMOMeTpoM?

Ecte s pasauma mexny TpeMs M3MepPeHHAMH IJIWHEI OJHOTO U TOTrO
/e IpeiMeTa, ecJIM pe3yJbTaThl M3MepeHHMN samucaHbl Tak: 20 cm,
20,0 em 11 20,00 cm?

Pynerkoit mamepunu BpicoTy Kjaacca M IIMPHHY crona. OHM oKasa-
JMCh COOTBeTCTBeHHO paBHBIMH 2,85 M m 0,85 M. a) fABasalorca an
pe3yabTaThl M3MepeHMil ToyHBIMH umnciaamMu? 0) Kakoe m3 aByX vEa-
3aHHBIX YHceN colep:kuT OoJabllle 3Havamux nudp? B) B KakoMm ciay-
yae M3MepeHHe BRINOJHeHO TouHee?

Onpegenure niomajns. NUPKOBOI apeHb!, eclIM BHYTPeHHHI JIMaMerp
ee paseH 12 m.

Tommuna crenok mosoro unmauHApa paBHa 2 MM. Ha cKoJIBKO BHYT-
PEHHHUH IHaMeTp UHUJIMHApa MeHBIlle BHeIIHero?

Tommmuua creHoK MoJjoro MUAMHApPa paBHa 5 MM. BHyTpeHHunit ama-
MeTp ero papeH 3 cMm. KaxkoB BHemIHUH AunamMeTp HuJInHApa?

3a cyTKH MoJiojoii 6ambyk moiker BhIipacTu Ha 86,4 cm. Ha ckoabko
OH BBRIpacTeT 3a MUHYTYV? 3a ceKVHAY?

Hadenpnas nnurka mmeer ¢opMmy KBaapara co cTopoHo# 15 cwm.
CronpKo NIUTOK moTpebyeTrcs I8 yKJIaAKM KadeileM cTeHbI IJIOLIA-
ae10 5 mM2?

10.PynpaMenT nomMa COCTOMT M3 IUIMAT, AJUHA KoTophiX 1,2 M, mmupuHa

0,3 M u BeicoTa 0,5 M. CKONBKO NJNT yjoeHo B GyHIaMeHTe AoMa,
ecJau ero mjiomiajger pasHa 120 m2?

Buvicokuil ypoeenwv

Kax onpegennuTs 1nmpu noMomm JuHeWKH cpeaHuit JuaMeTp OAMHAKO-
BBIX INBeMHBIX UTIoJOK?7

¥ Bac mmeerca Kopobka kKHonok. Kak MaMepuTh ¢ MOMOIIBIO MeH3Yp-
KM 00beM oJTHOM KHONIKHY

IIpennoxure crnocob onpejeseHus cpeaHero AvaMeTpa 3epHa IINIeHA.
Kaxue npuboprr nna sroro nonagobarca?

ITpennoxure cnocob onpejfeneHEus TommMHL HUTKK. Kaxoe obopy-
NoBaHHe s aToro norpebyerca?

Kax onpepennTs nuomans GUIrypel, BEIpe3aHHoil U3 KapToHA, ecJd HMe-
IOTCA Bechl ¢ pA3HOBECOM, HOMHMIILI, II0JJOCKA Bymaryu mupuHoit 1 em?
Kakx, umMes nuumis JHUHeHKY, onpefesdTh TOJINMHY JAHA OJIOANA, He
pasbuBasg ero?



7.

8.

Kaxkofl IJHUHBI HOJVYHJCA OBI psl M3 IJIOTHO VIOMEHHBIX APYI K
IPYTY CBOMME TPaHAMH Ky6mKoB, o6beMoM 1 Mm® KamKABIf, B3ATHIX
B TAaKOM KOJIUUEecTBe, CKOJIBKO comep:kKuTcsd ux B 1 m37?

CroabKo morpebosanock 6bI BpeMeHH AJiA TOr'0, YTOOBI YJOMKHUTEL B
paAn Kyburu, obsemom 1 MM® Kaapli, B3ATHIE B TAKOM KOJHYeCTBE,
CKONBKO comep)kuTcs mX B 1 mM°? Ha ykiagbiBamme oJHOIO KyOHKa
zaTpauusaerca 1 c.

IleBOUKH CJIelIMJIa CHENOBMKa, a MAaJbUYHKH COOPYAMJIM TOYHYIO €ro
KOIIMIO, HO B JBa pasa GoJblnell BeicOoThl. KaxoBa Macca KOIHMHM, eClH
macca opuruHasa pasua 50 xr? (IlnoTHocTh cHera B 0ODOMX CHETOBH-
KaxX ogJHHaKoBasdg).

10.imeeTcst 8 coBepIneHHO OJMHAKOBBIX IIO pasMepy M BHAY IIaPOB.

OxHAKO B OQHOM M3 HHX cjenaHa HebGoabmasa mosocTb. Ilonbsysch
TONBKO BecaMm, olpejelNuTe, KAKOH IIap ¢ IojocTh. Bechl MOMXKHO
HCITOJNB30BATE He GoJjlee ABYX pas.

CamocmoamenvHasa 2
paboma -

OU3HUYECKHUE ABJEHUA.
O®UBUYECKOE TEJO
1 BEIIECTBO

HauwanvHrblil YypoéeHbs

[IpuBesuTe MpPUMEPHI TeJl, USTOTOBJEHHBIX H3 CIeAYIOIIHUX BeIecTB:
a) nepesa, 6) Oymaru, B) IIJIACTMACCHI,

N3 KaKkuX BellecTB COCTOAT cJefyiolue IpenmerThl ((pHU3NYecKUue Te-
n1a): a) kHura, 6) JuHelika, B) napra.

HazoBuTe, Kaxue (pusnyecKHe Tejia MOI'YT OBITH cllellaHBI M3 CTeKJa,
3 Pe3WHEBI, M3 I1JacTMAaCChI.

Kakye H3 NIpUBEeIeHHBLIX ABJeHUN ABJIAIOTCA MeXaHWYEeCKHMH: ABU-
KeTesd aBTobyc, IJIBIBET JIONKA, KUIIUT BojA.

Kakue 13 TIPHBEIEHHBIX ABJIEHHU fABIAIOTCA TeEIJIOBLIMH: Y4YeHHKH
rpeforesi v Kocrpa, CollHIle HarpesaeT KPLILIY AoMa, JE€THT MAY.

Kakne u3 IIpUBeJeHHBIX ABJIEHHN ABJAIOTCA 3BYKOBBIMH: IlebeTaHMe
IITHI, TopeHue CBeYH, My3bIKaHT UrpaeT Ha Tpyoe.

Cpednuil yposend

VHKaKHUTe, YTO OTHOCHUTCH K IIOHATHIO «(H3MUYeCKOe TeJo», a UTO K
[TOHATHIO «BelllecTBO»: apTobyc, TpamMBail, aBTOpPyYKa, Melb, MeJ, IIyIro-
BHUIIA, MeJ, OUKH.

Kakoe u3 npHBeJeHHBIX HHXKe NATH cJOB obo3HavyaeT (PU3HUUYECKYIO
BeIMUMHY: aJIOMHHUI, JJHHA, KHJIOrpaMM, TepMoMeTp, 3emsa?
Kakoe U3 IpuBeleHHLIX HMMKE IIATH CJIOB ofo3HAUaeT eAMHULY (pPU3HUE-
CKOJl BeJIMUMHBI: o06beM, TeMIleparypa, IJiaBjeHue, CKOpocTh, MeTp?

T



BrinummnuTe M3 IPUBeJeHHBLIX HHM)Ke ABJIEHHUH TOJBKO (QH3UYeCKHe:
a) TagsHUe cHera, 0) KuneHMe BoAbl, B) THMeHHe Kaprodend, r) BeINAa-
JeHHe CHera, 1) ModepHeHHe cepebpaAHON MOHETEI.

BeinummuTe M3 IpHBefeHHBIX HHUMe SABJIEHHHN TOJIbBKO XHMHYECKHE:
a) B yallHUKe 3aKHIesa Boja, 6) CTAJLHON I'BO3Jb 3apiKaBej, B) B Ieyy
Cropejid ApoBa, T') KYCOK MeJa yIIaJl Ha II0J, 1) OPOo3BVUYaj 3BOHOK C
VPOKA.

KakuMH OCHOBHBIMHM (HU3NUYECKUMH SABIeHHUAMH COIPOBOKIAETCH
BBICTPEJI U3 NVIIKN?

Hocmamownslil yposens

B mpennaraeMyio Ttabaniy HaOWIINTe, KakHe H3 IIepeuyUCIeHHBIX
HH)Xe cJoB 0003HauanT pHU3UUYecKoe TeJo, KaKhe — BelllecTBO M Ka-
KHe — sABJeHHe. Mejy, MonHHA, paccBeT, Kanas Boabl, JIyvHa, BEI-
CTpeJ, OUPKYJIb, PTYTH, Mel, HaBOJHeHHe, MOJOKO, ABTOPYYKa, Je,
TafgHWe JLAa, BBIOTa, BOJA.

Teno BemecTBO ABaenue

B nmpennaraemyio tabiuny HanWIOWTe, KAKHe U3 IepedyHCJIeHHBIX AB-
JeHUH MeXxaHHYecKHe, 3BYKOBBI€, TEIJIOBbIe, 3JIeKTPUUYECKHe, MarHuT-
Hbleé, CBeTOBBIE: KallJld majaer, Jejh IJaBUTCH, TOPUT CIIMYKA, CJBIII-
Hbl 3BYKM MY3bIKH, TaeT cHer, CBETHUT JIaMIIOYKa, II0eT KaHapelka,
KHIIUT BOJA, IIJILIBET JOJKa, JIETUT caMoJeT, paspsaj MOJHHHM, Oy-
JaBKa IIPUTAHYJach K MAarHuTy, MeplaiT 3Be3/bl, IIeJecTHUT JUCTBA,
3JeKTPOMArHUT MOAHUMAaET I'Py3, dJIeKTPUYEeCKMil TOK B poBojax.

Mexaauyge-

Tenaossie 3BYKOBBIE JdanexTpude-

CeeToBBIE MarauTeasie
CKMe CKHe

3.

B naByx OmaoHax HaXOAWJIOCh MOJIOKO. B OZHOM M3 HHX MOJOKO
CKHCJIO, & B APYTOM OTCTOANHCH CAMBKM. B Kakom M3 6GMIOHOB mpo-
n3onnno pusuyeckoe ApieHue? Kaxkoe?

MansuukHM Bo BpeM# IIoXoja Ionakdu B rpody. OHM ofpaTuau BHUMA-
HHe Ha TO, YTO I'POM CJBIIIEH Bcerga mnocje yaapa moaaun. Kaxoe
NpeAnosoeHne MOX¥HO CAeJIATh HA OCHOBAHHUM 3THX HabmoneHuii?
JleTHuM yTpom Ha TpaBe OOHADY!KMIM KameJdbKHM pockl. Ha Hapyx-
HOH CTOpPOHe cHelMaJbHO OXJAaXMIaeMoro MeTallJIMYecKOro cocyjua
IIOJIy4YeHsl KaneJbKH BJaru. B xakoM ciayyae apiaeHMe oOpasoBaHUA
POCBI U3yvaJioch IyTeM HabJIIOfeHUs, a B KAKOM — IIYTeM IIOCTAHOB-
KM oneITa?



Kaxue HabIIOMeHMs BBl IpoBoauiIu B npupone? Kakue QuandecKue
gpneans Habmogamu? IIpuxoamioch JH BaM CTABHUTH onsiTEl? Ka-
kue? KaxoB rinaBHBII NPHU3HAK, OTJIHYAOMAHA ONBIT OT HabmoneEna?

Buvicokuil ypo6enbd

MoJIOKO NpoJalT B pPas3jiMuHOM yIaKoBKe: MOJOYHBIX OyTeLIKAaX, IIO-
IMSTHIEHOBBIX NakeTax M 6yMaKHBIX Kopobkax. HasoBuTe AOCTOHH-
CcTBA M HeJOCTAaTKM KayKJoro U3 BHAOB YIIAKOBKH.

Bausier nm, no-pameMy, (QYHKIMOHAJIBHOe Ha3Ha'ueHHe IIpeJMeTa
(Tesa) Ha BeIGOp BeljecTBa, W3 KOTOPOI'O 9TOT IPEAMET (Teso) maro-
TOBJIEH?

OrnpaBisifchk B IEIIHH MOXOJ, BBl pelIMJH 3amacTHCh (hbpyYKTOBBIM
cokoM. B Kakoil yrnakoBke Bbl BeIOpaiu OBl COK: B cTeKJsHHON DOaH-
Ke, B GyMa)XHOM MaKeTe, MOJUCTHPOJIOBON OYTHIIKe HIH MeTalIuve-
croii 6aake? Ilouemy?

ITocyay ANA NPUTOTOBJEHHA IMHINY M3TOTABIMBAIOT U3 PA3HBIX Marte-
puasoB. Kakux? HasoBure JAOCTOMHCTBA M HEAOCTATKH Taxoil mocy-
I BI.

O6yBbL M3rOTABJIMBAIOT M3 KOMXKH, KOXKe3aMeHHUTeld, PesuHbl M CIemH-
ANMbHBIX IUIACTHKOB. Kaxue, Io-BallieMy, JOCTOMHCTBA M HeJOCTATKH
umeer o0yBb Kaxkaoro suga? Kakoit o0yBrIO clellyeT BOCIOJIB30BATH-
cA: a) B JOMKAJMBBEINA JeHb; 0) B CONHEUHYIO, TEIIYIO IIOroAy; B) 3H-
moii?

JlonKM M3roTaBJIMBAIOT M3 JepeBa, JIEKUX CIJIaBOB, CTEKJOMJIACTHKA
NN pesdMHBI (HaZyBHEIE JIOAKH). HazoBuTe NOCTOMHCTBA M HeJOCTAaT-
KU TAKWX JONOK. B Kakoil U8 HUX Bbl OTIpaBMJIMCH OBl B BOJHOE Iy-
TemrecTBHe: a) o o3epy; 6) mo GeicTpoil, mopokucTON pexe?
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HAYAJIbHBIE CBEJIEHUS

Camocmoamensnasn 3
paboma

CTPOEHHE BEIIECTBA.
MOJIEKY JI bl

Havanvuwlii yposenw

OZMHAKOBEI JIN MOJNEKY.ILI BOJILI B ropsiyeM 4ae M rasupoBaHHOI Boje?
fBnserca mm Monekyna menpuaiinreit yacTHIeH BelrecTBa?

PaBHEI 11 pasMeps! Monekys pasHBIX BerecTs?

MoskHo 11 paspenuTs Mojexkyay Ha 6osee MeaKue YacTHUIIBI?
Kakxue aToMel BXonaT B cocTas MOJIEKVJIBI BOJABI?

Ornmnyalores au MOJIEKYJIBI BOALI ¥ BOAAHOTO napa?

Cpednui ypoeens

Kaxum cnoco6om MokHO H3MeHHTH 06beM Tesa?

YeMm ob6bAcCHAETCH YMeHbIIeHMe 06BbeMa Ten NpH cHKaTHU?

Kak namensercs o6bem Tes npu HarpeBaHUM U OXJIaXKJeHHH?
O6bAcHATE, TOYEMY rashkl MOMKHO CIKATE GoJbIie, YeM KHIKOCTH.
HeM MoKHO O6BACHUTL VBenWUeHMe NJIWHEL IIPOBOJIOKH TIPH ee Ha-
rpeBaHumn’?

ITouemy penbcwr He KJanyT BIJIOTHYIO APYI' K APYIY, a OCTABIAIOT
3830PbI MeXIY HUMH?

Hocmamounwsiii yposens

K pesunosomMy muypy mnoasecuiu rpys. Ero pamHa yBelHYHJIach.
I'pys cuamu. IIuyp npuHAn npesxHue pasmepsl. Kak mamMeHHJIOCH
pPaccTofAHNe MeX/Jy MoJeKyJaMu IIHypa?

II1oTHHBI BOJOXPAHUINIIA CTPOAT M3 CAMOrO IIIOTHOIG MOHOJHTHOT'O
berona. OpHako npu 6Goublmom Harope BOJBLI IIPOMCXONHUT IIPOCAYM-
BaHMe (pHIBTpanmMsa) BOJAbI Yepes nnoTuHy. Kak MoxHO 00BACHHUTEH
HabaogaeMoe gsBneHue?

ITouemy Henwds yTBepKAaTh, 4TO ob6BeM BO3JlyXa B KOMHATe paBeH
CymMMe 00beMOB MOJIEKYJI, COCTABIAIONIUX BO3AVX?

Ecnu B ToscTOCTEHHOM CTANBHOM OUINHAPe CHKHMaTh Macjo, TO IPH
O4YeHb OONBINMX BHAYEHUAX AaBJIEHUA KalelbKH Macsa BLICTYIIAKOT
Ha BHEIIHUX CTeHKaX UuIHHEApa. Kak MoxHO 06bacHUTE aTOT harT?
HeMm orimuasocs 6B ABMIKeHHEe NaHHOMN MOJIEKYJIBl B BO3JyXe OT ee
ABUEHNA B BaKkyyMme?

IloueMy He pexoMeHIVIOT HAJWBATE MOJIOKO, DeH3UH M ApYrue -
KOCTH B IIMCTEPHY HNOoBepxy?
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Bwicoxui ypoéendv

ChopmyaupyiiTe rUIOTE3y O cTpoeHMH BellectBa. Kak BBl MOXKeTe ee
obocHoBaTh? Kakme Bammu cobcTBeHHBIE HabiioneHus ybexxaaioT B ee
cupaBegauBocTu? MoMHO JaM cUHUTATH THIOTE3Y IOKA3aHHOM COBpe-
MeHHOM HayKoi?

Bel NPHILIMA HA INKOJBHYIO AUCKOTEKY M HabiiojaeTe 3a TOJITION
yuammxcs, TAHIOVIOIMX B saje. B 3ane odyeHb TecHo. Ecnm MBICTEHHO
3aMEeHUTh KajKJOoro yYeHMKa MOJIEKYJOH, TO KaKoe COCTOAHHe Belle-
CTBa 9TO HAIOMHUHAET?

IIpenacrasbre cebe, 4TO MPOMBOIINIO UYAO M Bbl CTANH TaK MaJjbl, 9TO
y Bac II0OABWJIACH BO3MOXXHOCTb INPOHHKATL BHYTPh BEILECTB. Kaxk,
IyTelIecTBYST B HHUX, Bbl CMOJKeTe OIPeJesInTh, Korjga Bbl IE€pellIH
13 ogHOro BemlecTBa B aApyroe? Koraa monanu onsAThk B TO JKe Belle-
CTBO, B KOTOPOM GBLIM MepBOHAYAJIBHO?

Ecnu B MeH3ypKy HauuTh 10 mMi BoAbl, a 3aTem jonuTh 10 mu pryTH,
TO VpOBEHb BOJIBI OKasKeTcs NPOTHB OTMeTKH 20 MJI Ha IIKaje MeH3yp-
ku. Ecom B Mensypky Hamuts 10 M1 cnupra, a saTeM JoauTh 10 mMa Bo-
Ibl, TO YPOBEeHb KUAKOCTH B MeH3yPKe OKayKeTcsA HHXKe OTMeTKH 20 M
Ha mKase npubopa. Kax Mo:xHO 00BACHUTH 9TOT ONBITHBIHA (haxT?
Kanns macia obbemom 0,003 mM® pacTeknach 10 MOBEPXHOCTH BOJBI
TOHKUM cjoeM ¥ saHsna muomanb 300 cm?. OnpepgenuTe cpeiHHid
aIuaMeTp MOJEeKyJbl Macja.

Kycouerx napaduna obseMom 1Mm?® 6pocusu B ropagyio Bony. Ilapadus
paCIJIaBMJICA ¥ PpACTeKCA II0 IOBEPXHOCTH BOALI, 06pasoBaB TOHKYIO
menky mromansio 1 M2, Onpenenure AuaMeTp MOJIEKYJbl mapaduHa,
rojaras, 4To TOJIIMHA TJIEHKHM paBHA QUAMETPY MOJIeKYJIbl napaduHa.

Camocmoamenvhasn | 4
paboma

TADDPYIHUS.
TPA COCTOSHUSA BEINECTBA

Havanvnwviii ypoeenv

B kakoili Bone — Tropaded MAM XoJionHOH -— ObIcTpee pacTBOPHTCAHA
caxap?

B KakoM paccojie — ropAdeM MJIH XoJoaHOM — OBICTpee 3aconATCA
orypusi?

Ha xakoMm SBJIeHHN OCHOBAHA 3acoJiKa oBoIeit?

MoKHO JM rasoM HANIOJHUTEH MOJOBMHY IycTOH 3aKpEITOM GaHKH?
MoKHO JM 3aBAPUTH 4Yail XOJOAHON BOXOM?

OTAUYAIOTCA U MOJIEKVJIbI Jb/a, BOALI ¥ BOASHOTO mapa?

11
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Cpednui ypoeéensv

Kakoii ¢pusnyecknii npomecc crnocobeTByeT momajaHHUIO KHCIOpOAa U
a30Ta B JHCThA pacTeHMNii?

[Ipoucxonur nmm auddysua MeRAY TBEPALIM W MHHUIKUM BemiecTBoM?
B Kakux BemlecTBax — TBepABIX, JKHIKHX MJM ra3’oo6pasHBIX —
AU dy3na TpoucxoauT OslcTpee NPH OAUHAKOBON TeMmepartype?
Ilouemy TKaHb, oOKpaleHHYIO He[0OpPOKAYECTBEHHOI KpacKoil, HeIb3f B
MOKPOM COCTOAHHMH Jep:aTh B COIIPHUKOCHOBEHHUM CO CBeTJIBIM OenbeM?
Kax moxHO 00BAcHUTEL pacnpocTpaHeHUe 3araxoB OeH3WHA, AbIMA,
HaTaluHa, IYX0B M APYTrUX IaXyuMX BelllecTB B Bo3ayxe?

ITouemy cnagkuit cupon npuobperaer co BpeMeHeM BKYC OPYKTOB?

Hocmamounblii ypoéeHb

a) Ilouemy ABIM OT KocTpa, NMOZHHMMASICh B BepX, GBICTPO IlepecTaer
OBITE BUAMMBIM Jla)Kke B Ge3BeTPEHHYIO TOTrofy?

6) Ilouemy «cammnaoTca» MOKpble JHCTHEI Gymaru?

a) Kaxoe sHadenne wumeer auddysus AN IPOLECCOB ALIXAHUA
YeJIOBeKa U KHUBOTHEIX?

0) Ilouemy TBepjable Tesa M MHUAKOCTH He pacnajaloTcs HaA OTAeJbHBIE
MOJIEKYJibl, HECMOTPA Ha TO, YTO MOJIEKYJIBl pasjleJieHbl IIPOMEeKVT-
KaMH M HaxoAATcsd B HellpepbLIBHOM OecnmopfaouHOM ABMIKeHNU?

a) Ilouemy coseHasi cesibjb, IIOCJEe TOI'0 KaK ee OCTABMJIM HA HEKOTO-
poe BpeMs#A B BOJle, JejgaeTcd MeHee coJeHoi1?

6) Ilouemy mMes ocraBisieT Ha IMOBEPXHOCTH JOCKH Oesblii ciaex, a Ky-
cox besioro Mpamopa — napanuey?

a) IlouemMy mns cBapky MeTaslJIoOB HeoGXoIMMAa O4YeHb BLICOKAS TeM-
neparypa?

6) [l Wero mpu CKJIAJMPOBAHUM HOJHMPOBAHHBIX CTEKOJ MEeMXAY HHU-
MU KJanyT OyMaKHble JJeHTHI?

a) Bynyr nm pacnpocTpaHATBCA 3amaX® B IepMeTHYHO BaKPHEITOM
IOABAJIBHOM NOMeIlleHUH, Tle COBePIIeHHO HeT CKBO3HAKOR?

0) Kax moxHO 06BACHMTEH, UTO TBepAbLIe TeJla COXPAHSAIOT coBCTBEH-
HVIO opmy?

a) Ha yem ocHoBaH MeToJ| CBADKM, NPHUMEHAEMBIHl NIPH COeIMHEHUM
JABYX MeTaJlIuYecKHUX neraneun?

0) Iloyemy rasel He UMeIOT cOGCTBEHHOMN (HDOPMEI M ITOCTOSHHOrO 06BeMa?

Bovicokuil ypoeenw

a) OTKpLITEIH cocya ¢ 9HPOM YPABHOBECHJIM HA Becax M OCTABMJIHM B I1O-
Koe. HYepes HeKOTOpOE BPeMsA paBHOBecHe BecoB Hapymmock. [Touemy?

0) Jlex pacniaBuam M NpeBpaTHJIM B BOAY. DTy BOAY HATPeJH 10 KHU-
MeHUA U IOJHOCTBLIO Mcrnapuan. MsMeHHIHNCE HIM HET MOJIEKYJBl BO-



nbl B 8TUX npeBpamleHuax? Yro U3MeHHJIOCH B XapaKTepe ABHKEHHA
U B3auUMoOJieHicTBUA MOJIEKYJII?

a) IlpencraBbTe cebe, 4To y Bac ecTh ABA cocylal OQHH C Npo3pavdHou
JKHIKOCTBIO, JIpyroii ¢ GecrnperHsIM rasom. Cmorkere Ju BbI, TIAAA
Ha HUX, ONPele]NTh, B KAKOM cocy/e HAXOMUTCA KHUAKOCTh? Kar?

6) Ilouemy mpu crubaHuy NpPyTHKA HadJbHOIO OJIOBa CJIBIIIEH Xa-
pakTepHbIt Tpeck?

a) IlepeBepHUTe cTaKaH BBepX AHOM M MeJJIeHHO ITIOTpy’KalTe ero B
mupokuil cocyx ¢ Bojoit. HabmionaiiTe 3a 00beMOM BO3JlyXa B HeM
IpH TOrpy:keHuu. Kakme BbIBOABI MOMKHO ciejarb?! Kakx oOBACHUTH
Habiwgaemoe? :

6) Mosker au MeAb GBITH KHAKOH, a PTYTh TBepgoi? IIpH Kakux yc-
JoBuAx?

a) CpaBHuTe Mexxay coboil KHAKOe M raszoobpasHoe COCTOAHHIE
gentecTsa. YTo obIero ¥ B 4ueM PasHYNA B 9THX cocTOAHUAX?

6) [ToueMy NIpH CKIEHBAHUN ¥ NAaSHUM NPUMEHAIOT KUIKUH KJIel u
paciiaBjeHHbIH npunoi?

a) O6BbACHNTe Ha OCHOBe MOJIEKYJISAPHOW TEOpHH, YeM OTJIHYaeTcsd
XoJIoNHAs BOJA OT TeIlJIOH. |

6) Yro Hajmo cpesaTh, YTOOBI BBIHYTH cTanbHO 60JIT, 3aCTPABIINAKN B
O6poH30BO# BTyIKE?

a) Ilpn HeoCTOPOXHOM IOJB30OBAHMHM MeIWIIMHCKHM TepMOMETDOM
ero MoKHO pas3burs. [loyemMy B TAKHX cJay4JadAX PeKOMeHAYeTCA Kak
MOZKHO ObICTpee cob6paTh MPOJUTYIO PTYTH, BCKO A0 MeJNb4YaWIINX Ka-
nenek?

6) Yro npousonuio 6bl ¢ TesaMu, ecau Obl BAPYTI MX MOJIEKYJIbI Ilepe-
cTaJM NMPUTATHBATHECHA APYr K APYry? mepecTajy OTTAJIKHBATHCA APYT
oT apyra?

13
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MEXAHHUYECKOE JIBHKEHHE

CamocmoamenvHasn 5

paboma
OTHOCHTEJBHOCTH
ABUXKXEHHN.

TPAEKTOPHA U IIYTH

Havwanvnvli ypoeenv

Kakue Tesia IBM:KYTCHA NpPAMOJHHEHHO: IM0€3] BAOJL ILIAT(HOPMBI
CTAaHIMH, JUPT, UCKYCcCTBeHHBIN COIYTHUK 3eMJH?

Kakue Tesa NBUIKYTCA KPHUBOJHHENHO: KOHeI] MUHYTHOM CTpeJKH 4a-
COB, BBINYIIEHHBIN M3 pYK KaMeHb, 3eMJIsl 110 cBoeil opbure?

Ha croinuke B Barome nsM:KyIerocsa moesfa JeXuT kuHura. OTHOCH-
TeJbHO KaKHX TeJ] KHUIa HaXOoAHTCA B IIOKOoe: a) cToJuka; 6) penb-
COB; B) Itojla BaroHa?

Kopabanp nmoanabiBaer Kk npucraEd. OTHoCHTeNbHO KaKHUX TeJs macca-
JKHPEBI, cTOAIMe Ha najnybe aToro Kopabjid, HaAXOAATCA B ABHUIKEeHUM:
a) pexu; 6) many6sl Kopabnsa; B) Gepera?

OannakoBble JM NYTH NPOXOAAT 3JeKTPOBO3 M IOCJeIHHH BArOH IIO-
eana?

Besiocunen ener nmo posHoil mpamoii mopore. Kakue neranu Besocu-
neja ABHMKYTCA OTHOCHTENbHO 3eMJIM I10 IIPAMOJIMHEHHBIM TpaeKTo-
puaM: a) cepyo; 6) Touka obona Koseca; B) paMa Besocuiena?

Cpednuil ypoeend

Kakoro Bujaa ABM)KeHMA COBepIIAlOT pA3JMYHBIe YaCTH IIBelHOM
MAIIMHEL?

Kakyio ¢opmMy HMMeOT TPaeKTOPHH JBMMKeHHMHA JeTeil, KATAIIIMXCH
Ha Kapyceamu?

Kakue wacTm Besocunena ABMIKYTCA N0 NPAMOJHHEHHBIM TpPaeKTO-
pPMAM M KaKue — II0 KPUBOJMHEMHLIM, KOrZla Ha HeM elyT IO POB-
HOH npsamMoi mopore?

IlpuBegure aBa mpuMepa TeJ, OTHOCHTENBLHO KOTOPHIX ABHIKETCHA M
OTHOCHTEJIBHO KOTOPBIX IMOKOHTCHA IIACCAKHD Moes3fia, ABHIKYINerocs
MeXAY CTaHIIUAMH.

Besnocuneguer nmpoexan nyts B 500 M. OpuHaKoBBle JH IIYTH IIPOIi-
JIeHb! IIPU 3TOM IepelHMMH M 3aJHHUM KojlecaMH BeJjiocurena?
JABHKYTCA MJIM NOKOATCA OTHOCHTEJBHO APYr APYra IacCa)XUphbl
MeTpO, HaXoJdAlllMecA HA ABYX 3cKajaTopax: a) ABMMKVIIMXCHA B OJ-
HOM HalpapjJeHHH; 0) ABMIKYIINUXCA B PA3HbIX HanpaBJeHUaX?



Jocmamoyunbiil Yypoeerbs

Camoer, JeTdamuil co cropocreo 900 kMm/4u, Bo Bpems mnoJjera 3a-
npaBJjifgeTcsa IoplodYMM ¢ apyroro camosera. C Kaxkoil cKopocThIO JBH-
)eTed IIPA 9TOM CAMOJIeT-3alpaBIIUK?

I'pynna caMojieTOB BBINIOJHAET OJHOBPEMEHHO (pUIyphl BBICIIETO IIH-
JoTa)Ka, coXpaHssd 3ajJlaHHBIM cTpoil. HTO MOMHO cKasaTh O [ABHXKe-
HHU caMoJIeTOB OTHOCHTeJIbHO APYT Apyra?

Kakyio TpaeKTOpHIO ONMMChLIBAET IPH ABMKeHUM aBToMoOuns ero ga-
pa, Touka oboma Kojeca, IleHTP Kojeca: a) OTHOCHTEJIbHO NPAMOJIH-
HeliHOTO mocce; 6) OTHOCHMTENBHO IeHTPa KoJjeca?

HapucyiiTe TpaeKTOpPHIO ABW;KeHHS NPOHM3BOJBHOM TOYKHM HAa obone
KoJieca JKeJIe3HOJOPOMKHOro BaroHa OTHOCHTENbHO BaroHa; OTHOCH-
TeJbHO 3eMJIH.

PaccMoTpHTe ABMIKeHMe KOHIIA MMUHYTHON M CeKYHIHOH CTpPeJIoOK ce-
Kyagomepa. Yto obmiero ¥ B YeM pasiuuyue B 3TUX [BHIKeHHAX?
N306pasuTe TpaeKTOPHIO ABHXKEHHUHA CTPEJIOK.

HapucyiiTe JBYMs pasHbIMM IBeTAMH IpPHMepHbIe TPAEKTOPUH CBOEH
JeBoif CTYIIHHM M JIeBOl KHMCTH IpH XoAbbe, paccMarpuBas ABHMKeHHE
OTHOCHTEJILHO 3eMJIH.

Buvicoxuu ypoeens

Berep HeceT BO3AYUIHBIN IIap Ha ceBep. B Kakyio cTOpPOHY OTKJIOHA-
ercsa ¢Jar, KOTOPLIM YKpallleH map?

CrnopTUBHBIH cylbA CTOMT HA JNUHUH GuHHIIa. [fojiKeH JH OH IIycC-
THTH CeKVHIOMep B TOT MOMEHT, Korja YBHIHUT OIOHB CTApPTOBOIO
HUCTOJIeTa, HJIM B TOT MOMEHT, KOTZa OH YCJBIIIUT BhICTPEN?
JleTUMK-CIIOPTCMeH CyMeJl IIOCaJHMTh caMoJieT Ha KPBIIY JIerKOBOIo
aproMobuia. IIpy KaxoM GU3HYECKOM YCIOBMU 3TO BOZMOMKHO?

Ha opgHo#l M3 JUHMH MeTPONIOJHMTEHA [Ioe3] KaxXJbli CBOM pelc B OJHY
cropoHy coBepmiaeT 3a 30 MuH. MoiHO JIM CUMTATSH €r0 JBUXKeHUe PaB-
HoMmepHbIM? KaxoB riaBHBIN NPHSHAK PABHOMEPHOTO ABUMKEHUA?
IToean ener co ckopoeThio 20 m/c. Ilo nanardopme moesza eier MOTO-
OUKJIUCT TaK, YTO IPH ATOM OH TMOKOMTCA OTHOCHTEJIBLHO Tejerpad-
HBIX cTonb0B Ha obounHe Hoporn. CKoJIbKO BpeMeHHM MOXKeT IIPOAOJI-
MATHCA TAKOIl «IMoKOoM», ecnim panHa BaroHa 20 m?

ABTOoMOOHMIBL JleNlaeT IMMOBOPOT HAJEBO IO JAyre OKPYKHOCTH pajHycoM
30 m. HapucyiiTe AByM#A PasiIMYHBIMM IIBeTaMH TPAeKTOPHUIO JIEBOT'O
¥ IIpaBoro IepefHUX KoJiec IIPH TAKOM ABM)KEeHMM (pasMepoM caMux
KoJec npeHe6peun). Kakoe Koseco npouuto Gonpmuit nyrs? Hackoibko
Gonpmmit? PaccTosiHMe MeXXAy NepeJHIMH KoJecaMy PaBHO 2 M.

15



16

Camocmoamenvrasn 6
paboma

CKOPOCTH, IYTh U BPEMH

HavanvHoulil yposens

Tenexka gEHKeTca co ckopoerhio 1 M/c. KakoBa ee cKopocTh B KH-
JoMeTpax B yac?

Bripasure B MeTpax B ceKYHAY CKOpocTh 7,2 KM/d.

BrlpasuTe B KHJIOMeTpax B 4ac cKopocTs 2 m/c.

Bripasute B MeTpax B ceKyHAY CKOpocTh 18 KM/4.

Kakasa cropoers 6onbme: 5 m/c uan 36 xm/u?

Kakas ckopoers Gonbme: 72 xM/49 uan 10 m/c?

Cpednuil ypoeenv

BeruucnnuTe ckopocTh JbIKHEKA, npomeamniero 20 kM 3a 2 .

B reuyenne 30 c moesn aBurases paBHOMepHO co cKopocThio 72 kM/u. Ka-
KOHM OyTh NpPOIIeJ Ioe3]] 3a aTo BpeMa?

JIudT momHMMaercs paBHOMEPHO €O CKOPOCTHI0 3 M/c. 3a CKOJBKO
BpeMeHH NoJHUMeTcs JudTr Ha BeicoTy 90 M7

JIueThsA, MojHATEIE BeTpoM, 3a 5 MHH, JIBUragch PaBHOMepHO, Iepe-
MecTHAHCH HAa paccTosHue 7000 M. KakoBa ckopocThs yparana?
CroJIEKO BpeMeHH 3aiiMeT CHOYCK Ha NapamioTe ¢ BHICOTHI 2 KM NIpH
CKOPOCTH PaBHOMEPHOI'O CHHMKeHuA 5 m/c?

CoBpeMeHHBI peakTHBHBIH camMoJeT pasBUBAaeT CKOPOCTH [0
1200 km/u. Kakoe paccrogHme oH npojgeTur 3a 3 4 30 mun?

Hocmamounslii ypoeeun

Tpakrop 3a mepsble 5 MuH npoexas 600 m. Kaxkoit nyrs oH npoiiger
sa 0,5 u, gBUrasce ¢ Toil e cKoOpocThIO?

Omun Benocuneaucr 12 ¢ aBurajics co cxkopocrsio 6 M/c, a BTopoii
[IpoexaJl ®TOT Ke y4acToK NyTH 3a 9 c¢. KakoBa cKopocThb BTOPOIo
BeJIOCHIIeJCTa HA 9TOM y4YacTKe nyTu?

AsToMobuas exan 0,5 4 co ckopoetsio 90 kM/u, C Kakoil cKOpPOCTHIO
JAOJIKeH eXaTh BeJocHUIeAHCcT, YToObl mMpoexaTh TOT e Y4acToOK IyTH
3a 1 u 30 mun?

Besocuneamcer 3a 40 muH npoexan 10 kM. 3a CKOJIBLKO BpPeMeHH OH
npoeler eile 25 KM, ABUrasch ¢ TOH 3Ke cKOPOCTHIO?

ABromobuas 3a nepsble 10 MmuH npoexan 900 m. Kaxoit nyres oH
npoxaer 3a 0,5 4, gBUrasicek ¢ ToOil Ke cKOpocThiO?

B moapeIBHOM TeXHHKe IPUMeHAIT 6ukdopao mHyp. Kakoil AauHBI
HAJ0 B3ATH INHYP, YTOOBI IlOCJIe ero 3aropaHus yenerh oTbexKaTh Ha
paccroaraue 300 m? Cxopocts Gera 5 Mm/c, a ckopocTh paclpocTpaHe-
HUA naameHn — 0,8 em/c.






