JEEH 410 24 0 s 004 e 0 0 0 o v e e

it
il
iy
o
i
il
i
1
i
i
i
WE
i
il
ity
i
i

OIIOPHEIE

CUTHAABI

10 OU3UKE
AAS 6 KAACCA

I
i
i
]
1l
i)

BT B B T | M . Ay o e

1
I

li
i
fi
il

a.ﬁ_@zﬁ:ﬁ__@_ﬁ:m._mﬁ_ﬁm@wﬁwﬂ:ﬁ:ﬁ:ﬁﬂﬁmﬁM,@@___.mm.@wﬁz.m,_ﬁ:ﬁ_@_ﬁ.@wmﬂﬁm@__ﬁaﬁzﬁ_ﬁzﬁ.ﬁ:&w



B. d. LLUATAJIOB,
B. M. LLEMMAH

OIIOPHEIE
CUTHAABI
10 ®U3UKE

AAS 6 KAACCA

KHEB «PAOSHCBKA IIKOJIA» 1978



53(07)
1 28

OdobGpero Ynpasaenuen wron
Munucrepcrea npocsewenus YCCP

B nocofuH OCBelleHH HeKOTOpHE MeTOmide-
CKHe npHeMbl paBoTH MO cHcTeMe, paspaboTaHHOI
yuutemem r. Honeuka B. ©. Illaranosbim.

B cooTseTcTBHH C mporpammoit no ¢usznke nan
VI kaacca paeress koMmiaekT JAHCTOB ¢ ONMOPHLIMH
CHTHAJIAMH, 4YacTb H3 KOTOPBIX Aewndposana. Kpatko
H31aralTcsl PeKOMEeHJaUMH a1  paGoTe ¢ STHMH
MaTepHanaMi H JHCTaMH BBEIHMDI{OHTPOIIH.

Iloco6ue npennasHaveno mns yuyuteseii (uankn
001e06pa3oBaTenbRON WKOJLL,

PyKonuce peuensupopadi:
Kand. nel. Hayk A. C. Heanos
H yuutear ¢pusuke 10. 10. Ulypyk.

60501 —368

248—
W m210(04)—78 w

© Hanateascto «Papsiuchka wkona» 1978

BBEJEHUE

B cBs3u c nepexosom Ko BceoblueMy cpejgHeMy oGpasoBaHHIo, a
TaKxe ypenHueHneM oObeMa HayyHOH HH(OpPMaAIHH, KOTOPYIO MO-
JAY4al0T YYeHHKH N[O BCeM MNpejMeraM ILIKOJLHOrO Kypca, 3ajxada
IIKOJIBl — HAaWTH HOBBIE MeTOAHMYeCKHe IIpHEeMBI, HajekHo obecre-
YHBAIOUIHE K A4 XK J 0T 0 yyauerocss TJyGOKHMH H NPOYHBIMH 3HA-
HHSMH, PacKpbiBaloliHe Nepej BCeMH JeTbMH HYTH peasH3alH
HX HHIHBHAYAaJbHHX BHYTPEHHHX DecypcoB H MOCJeAYIOUIHH BLIXOA
Ha TBOpDYECKHe HauaJa B JeATeJbHOCTH KaXJO0ro BHIYCKHHKA
LIKOJHI.

Hacrosmass Opowitopa OXBaTBIBaeT NOJHBIH Kypc (PH3HKH
VI xnacca. Ho mbl pekomenayeMm u3yuntb B VI kiacce eme u mep-
BYIO r1aBy yueGHuKa no ¢usuke aaa VII knacca .

HeoG6xonuMocTh TAKOro MOCTPOEHHA Kypca IHKTYeTCS MHOTHMMU
coobpaxenusiMu. Bo-nepBHIX, 3TO NepBas MNpaKTHYECKas Npenno-
ceika K BoimoaHenuio ITocranosienus LK KIICC u Cosera Mu-
nucrpoB CCCP «O paapHeiilieM COBepIIeHCTBOBAHHH  0OyueHH,
BOCNHTAHMS ydaiuxcs obireo0pazoBaTeNbHBIX LIKOJ H HOATOTOBKH
HX K TPYAY», B KOTOPOM YKasblBaeTcsi Ha He0OXOJAHMOCTb Nepexoaa,
naunas ¢ 1980 roga, ma 32-x yacosyio pabouyio Hegendio. Peanu-
30BaTh 3TO TpeGOBaHHe MOXKHO TOJbKO H3bICKAHWEM pe3epBOB Bpe-
MEeHHM B paMkKaX COBPeMeHHBIX LIKOJBHBIX NPOrPaMM, a 3TO H ABJHA-
eTcfl KOHEeuHOH Ue/jiplo paGoThl B HOBBIX METOMHUECKHUX YCJIOBHUSAX.

Bo-BTOpniX, KaK MoKasaja NpakTHKa MOCJeAHHX JeT, B Kypce
du3uku cpegHeil WKoJL HauboJee meperpyxeHHoH oKasajack Hpo-
rpamma VII kaacca. B camom jene, Ha pelleHHe 3ajay Bbiae/sierca
BCcero TOJAbKO jaBa ypoka. IleperpynnupoBka yueGHOro Matepuasa
npu u3yvennu ¢usnku B VI u VII knaccax nospossier 3sHauuTeabHo
YCHJHTH TpakTHYeCKylo cropoHy mporpammal VII xaacca.

U B-Tpetbux, peasiH3alHs VILIOTHEHHOTO M3Yy4eHHS Kypca ¢usi-
ki B VI u VII kraccax I03BOMIHT DeUIMTb Ledblit pax npobJaem,
CBSI3aHHBIX C HEN0CTATKOM y4yeOHOro BpeMEHH BO BCEX MNOCJAEAYIO-
IIHX KJjaccax.

! JIHCTH ¢ ONOPHHIMH CHTHajfaMH mo nporpaMMe VI Kuacca COOTBETCTBYIOT
nanaunio A. B. Ilepwmmxun, H. A, Poanna Pusuka. Yuebuux nas 6 u 7
KaaccoB /nox ped. akajemuxka M. K. Kukouma. M, Ilpoceeienue, 1978, a
aucte no nporpamme VII kaacca —u3ftanmio A, B. IMepummwun, H. A Po-
AHHa OPusvka., YueOuuk faa 7 kJjacca /nog pei. axageMmuka H. K. Kukowu-
Ha. M. Ilpoceemenne, [978.



K mavasy yuebGHOro roga Hy>KHO HOATOTOBHTH CJeAYVIOHIHE pas3-
NaTOYHBIE H JEeMOHCTPAUHOHHBIE MaTepHaJIbl.

1. BenoMocCTh OTKPLITOTO ydeTa 3HaHHH, B KOTOPOW, KpoMe IO-
pSAKOBOrO HOMepa yuallerocs, ero GaMujiHi U HMeHH, HMeeTCd el
62 rpadsl, H3 KOTOPHIX 41 — N/s OlEHOK 33 NHChMeHHble PaboTH
(B Hauale KaXKJIOro ypoKa BCe YUEHHKH B TeueHne 12—I13 mui.
BOCTIPOH3BOJAT COOTBETCTBYIOIUMH JIHCT C OMNOPHBIMH CHMHaJaMu
NPOLIJIOTO YPOKa W Mojy4aioT 3a 3Ty paborty onenkn). Eme 5 rpad
oTBeleNo AJsi OLEHOK 32 OTBETHl MO JHCTaM B3aHMOKOHTPOJA H
12 —3a ycTHBIE OTBeThl y QOCKH. B mocaenyiounx 4 rpadax Boi-
CTABJSAIOTCS OUEHKH 32 CaMOCTOATEeNbHBIE PaBOTH.

BenomocTb OTKPLITOrO y4eTa 3HAHUH

Ouenka 3a %ncb- OtjeHKH 38 OTBETH
MCHHBIE PaGOTHl o AHCTaM B3AHMO-
DaMHIUA O Onedkd sa ea-
Ha ypokax LeHKH 32
Ne H RMS 40 KOHTDOAY MOCTOSTCIbHEIE

YCTHBIE OTBETEL
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2. 39 omopHbIx niakatoB (yBenuueHunle B 8—10 pas Jaucte ¢
OMOpPHHMH cHrHasamu) — 26 no VI kaaccy u 13 no VII. Mx o6uiuHO
MOpyualT ciaenath yyalldMcs CTapIIHX KJA4CCOB WM DOAHTENAM.
Pacnosoxenue pucyHkoB H (opMyJa Ha IJakaTax Takoe e, Kak H
Ha JHCTAaX ¢ ONOPHLIMH CHrHajJaMu. Bmecro n1akaToB MOXHO H3-
rOTOBUThL ClaBjbl Aad paCoTel ¢ NPOEKUHOHHBIMH amnapaTaMH.

3. KomnjeXTel JIMCTOB ¢ ONOPHBIMH CHTHAJ4MH MO KOJHUYECTBY
vyaupxes B Kaaccax.

Yuursreas ocoGenHocTH paboThl B HOBHIX METOANYECKHX YCJO-
BHAX, yueOnbifi rog B VI Kaacce fonxeH HaYMHATHCH C OOCTOATENb-
HOTO 3HAaKOMCTBa BCeX PpOJHTeJell yualluxcs C YCJIOBHAMH, BO3-
MOXHOCTSIMY M TPeGOBAHHAMH HOBOH MeTOAMKH. MIMEHHO mo3ToMy
nepBeift pasjesn Hacrosiieil Gpouriopsl — PonuTenbckoe cobpanue.

Hanee usjaraiorcsi CTpPyKTypa IepBOro ypoka — onpejensiolle- -

ro 3BeHa Bcell mocaeayoollell paboTel — H CyTh NPHHIHNA IBYXKparT-
HOTO H3MI0JKeHHS HOBOro Martepuaia. Ha nepsoM e ypoke pebsra
3HAKOMATCS € HOBOH A1 HIX (opmoi yueOno# paborsl — paboroit
C ONOPHBIMH CHTHAJZaMH. DTO H COCTAB/sIET COLePIKaHHE TpeTbei
IJ1aBHL.

Ilocae sToro ocsemaercs MeToAHKa IPOBeJeHHS BTOPOTO YpoKa
u ofllee colepiKaHue paboThl Ha NMPOTsSKEHHH BCero yueGHOro ro-
Aa. B ocranbHbIX raaBax faercs jellii()poBKa OMOPHEIX CHIHAJOB,
MeToAHKa padoTel 10 JHCTaM B3aHMOKOHTPOJA H NPOBELEHUS Ypo-
KOB-TIPaKTHKYMOB.
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. POOUTENBCKOE COBPAHUE

1. Ha mepsom poautenbckoMm cofpanuu B VI Kiaaccax H0JMxKHb
NPHCYTCTBOBATL BCE POJAHMTENH, B MNPOTHBHOM Clyyae POAHTEIbCKOE
co6paHHe He HAUHHAETCA, 4 32 OTCYTCTBYIOIMMH OTHPABJIAOT HO-
CHIIBHBIX. D70 TpefoBaHue cOXpaHsierTcs AJs BCeX MOCASAYIOUWHX pO-
JHTeJLCKHX coOpaHMH, XOTA B MepaX HPHHYKAeHHS HeoOGxoMOC-
TH, Kak npasuio, Her. Ha oOcyxnenue poAHTeNel BLIHOCATCH TILA-
TeNBHO NPOAyMaHHbe (HOPMBI COBMECTHOH pabOTHI CeMbH Il LIKOJBI,
JieJI0Bble, 0e3yCJOBHO BHITIOJHHMBbIE IlearordiecKne peKoMeHaaunH
i coBerbl. PaGoTa B Tako# oO6CTAHOBKE He yrHeTaeT U He OTUyXKAaer
poaurenaeit. HaoGopoT, ona cnocoGCTBYET HX CIJIOUEHHIO, NOBHILIE-
HHIO YPOBHS HX IearorHueckofl KyJabTypbl, TiyGOKOMY NpPOHHKHO-
BEHHIO B CyTh UPe3BHUAHHO OTBETCTBEHHBIX H CJIOXKHBIX BOCHHTA-
TeJbHBIX 3ajad.

2. OxuoMy M3 DPOJAHTEJel MOPYyUaloT 3aKyNHTh TeTpaan AJd BCEX
yyaluxcsi — H3 pacuera MO 2 TeTPaaH Ha KaX/Oro yueHHKa. 3tH
TeTpaji¥ HYXKHbl AJ5 MHUCbMEHHBIX OTBETOB BO BPEMS YDOKOB. Hx
XBaTHT Ha Bech yueOHbIH roJ. Xpauarcs OHH B LIKOJE.

3. Tloaubie KOMMJEKThL JHCTOB C ONOPHBIMH CHTHa/laMH Bpyda-
{OTCSi POAMTENsIM Ha mepBoM codpanud. Packpacutb PHUCYHRH H
cxeMpl 1O 3apaHee TNOACOTOBJAEHHHIM 00pasiuaM MOTYT U POANTE/H
H yuyaulHecs.

4. Yupthpas 0coGeHHOCTH palOTHl Ha HOBOH METOAHYECKOH OC-
HOBe, MepBoe coGpaHye NMPOBOAWTCH TOJABKO C POAMTEIAMH yHallHX-
¢ 3KcnepHMeHTasdbHOro Kaacca. Ha sce mocaepyroluye — NpHria-
12I0TCS POAHTENH YuYallMXcs CTapLIHX KJAccoB, AETH KOTOPHIX oy-
IYT MPOBePAThL YOpParKHEHHs CBOHX MJailiHX topapuueil. O camoii
MeToHKe 3Tof paborul OyaeT paccKasaHo Aajblie.

5. TlpeameroM ocoGoro BHUMaHHs Ha POAHTENLCKOM coOpaHuu
OJXKeH CTAaTh BOMPOC O BO3MOXKHOCTH OKa3aHHsl 4KTHBHOI NOMOIIH
y4alMMCsl CO CTOPOHbI UJIeHOB CEMbH NPH MOATOTOBKE K nUCbMEeHHOH
pabore Ha OouepelHOM YpOKe. Poautensm BoBce He 0053aTE/bHO
yayuarh TOT WAH HHOH pasien GusnkH. JLoCTAaTOUHO NPELIOKUTH
CHIHY HJH JOYepPH BOCIIPOH3BECTH HAa UHCTOM JHCTE OyMmaru Bce
ONOpHBle CHIHAABl NPEABIAYIEro YPoKa, MOOEITh PSAOM C yueHH-
KOM B TeueHHe NATH-IIECTH MHHYT, HOKa OH BBINOJHSIET 3Ty padory,
2 3aTeM CONOCTABJSITH MeuaTHble 00pasupl ¢ paboToil VueHHKA.
Takum 00pasoM, uepHOBas NOATOTOBKA K YPOKY CTaHOBHTCA Ips-
MOl 06A3aHHOCTBIO He TOJbKO VUEHHKA, HO H BCeil CeMbH.

Ewme ayyle AaBaTh pe6GaTaM BO3MOXKHOCTb DAacCKasbiBaTh O
HanboJee UHTEpPEeCHBIX AeTajAx ydyeOHOro MmaTepuana. 210 Oyaer
crI0co6CTBOBATh PA3BUTHIO HX Dedl, QHKUHH H Pa3roBOPHOIl OpHEH-
Tauun.

6. TTomomb ¥ KOHCYJAbTAlHOHHbLIE PA3bICHCHH yUaUIHMCH B [IpPO-
pecce pelueHns HMH 3ajad4 H pas3jMuHOrO poxa viipaxXHeHui co
CTOPOHBI DPOJHTeJell He PEeKOMEHJAyerc. CaMOCTOATEAbHOCTD 110-

Je3Hee.
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]' B HoBoit METOANKe BbICTABJEHHE OUCHKH — HC e1HHOBPEMeH-
HBIH 11 OKOHYATeJIbHBIH a KT, a [oCaefoBaTebHHA Mp ol ecec,
VIPaBIATh KOTOPBIM MOTYT H CAMH yyallHecs, H UX DOAHTeJH. Yue-
HHK MOXET HCMPAaBHTL J00YI0 OLeHKY (KpPOMe OLEHKH 3a YCTHHI
orger v pocku). st 3Toro emy nocratouHo oGpaTHTLCA K YUHTe-
JI0 ¢ MpochOO# BHIMONHUTH €llle pas Ty WJAH HHYIO paboty. YcTHbH
OTBeT NpH 3ToM obazareleH.

8. Ilpu Taxoii cucTeMe Onpoca KasKAblil YUCHHK NMOJIVYAET OUEH-
Ky Ha KayX0M YPoKe. DTH OUEHKH V4HTeJb 3aHOCHT B «BepoMocThb
OTKPBITOr0 ViueTa 3HaHHH», OTKYa yualiiecss NePeHOCAT HX B CBOM
JuYHBle «IKPaHbl YCIEBAEMOCTH», KOTOPbie ABISIOTCH TOYHBIMH KO-
nUAMH «BepoMocTH».

9. Ouenku 3a I—IV yerBepTH BHICTABIAIOTCA MO COBOKYIHOCTH
Ha OCHOBAHHH BCeX OlEHOK, MOJYYeHHBIX YUeHHKOM 3a OJHY, 3a JBe,
3a Tpu H 3a 4YeTnipe uerBepTH. OLeHKA 3a YETBEPTYIO YETBEPTh SAB-
JeTC OAHOBPEMEHHO H OUeHKOH 3a Bech y4eOHBLIH TOJ.

BruMaTespHO NPOCMATPHBASN OLEHKH B «DKPaHaX YCIEBAEMOCTHY

CBOHX JeTeil, POAHTENH TMOAYUAIOT BO3MOXHOCTBL YIPAaBJAATE HTOrO-.

BOit OLleHKOH, HanpaBaasa paboTy ydaiHxces.

10. B ycaosuax paboTsl Ha npeajaraeMoii MeToHYeCKOH OCHO-
BE OTCYTCTBHE YYCHHKa B IIKOJIe He OTPAaXKaeTcsd HAa ero 3HAHUAX H
He BHOCHT B PaloTy ¢ K/IacCOM HHKakKMX CJao:KHOCTell. BosspaTus-
IHch nocde GoJe3HH, Y9eHHK BOCTIPOH3BOANT ONOPHBIE CHIHAJBI TO-
ro YpOKa, Hd KOTOPOM OH NMPHCYTCTBORAJ 10 Gosesuu. Takum obpa-
30M, Ha Kax10M YpOKe BCe YYeHHKH 3auatel jgeaom. Cpasy xe
noc/ie YPOKOB OAHOMY M3 YualHXCH KJacca yuHTeab NpejJaraer,
N0/Ib3VACh COOTBETCTBYIOIUHM JIHCTOM € ONOPHLIMH CHTHaJaMH,
00BACHHTL MaTepHaJ NPONVIIEHHOTO YpPOKa BO3BPATHBHIEMYCS MOC-
Je GonesHH ToBapuily. B ocHoBHOM Takas pafora TpebGyer He Goee
jecati muHyT. Ilocae atoro yueHuK, noab3ysich yueGHHKOM, rOTO-
BHTCH K NHCbMEHHOMY H YCTHOMY OTBeTY. B 3aBHCHMOCTH OT KO-
JHYECTBA NPONYIIEHHLIX YPOKOB M HHAHBHAY2JbHHIX 0COGEHHOCTeH
YUEHHKA OTBET N0 3TOMY MaTepuajdy BHICJIYIIHBACTCH C€Pa3y HAH
NepeHoCHTCH Ha CAeAYIOUIHH JeHb.

11. Hu opuoro npoGesna B «BegoMocTn OTKPHITOro yuera 3Ha-
HHI1» ObiTb He AOMKHO. [Ipu HanHuuH Xord Obl ONHOH IyCTOil KJe-
TOUKH (KpoMe cayyaes GojiesHH B Moc/eiHHe NHH yueGHOll ueTBep-
TH M y4eOHOrO roja) yUeHHKY He MoxKeT OBITL BBICTABJEHA HTO-
roBas oleHxa sblie Gamaaa 3.

il. MEPBLIA YPOK

Miip ¢usukn HeoObiyaliHo Gorat, H V YUHTeJIs HeT HHKAKOI BO3-
MOKHOCTH NPHOOLWIHTL K HEMY VualllHXCA B TeYeHHe NepBHX 45 MHH.
Ho ecanm pacckas conpoBoxjiaTh AeMOHCTPHPOBAHHEM CMeHbl AHA
Il HOYH € [OMOULBIO TeJWIYPHS, IJ1AKATOM KPYrOBOpOTa BOJbI B NpH-
pole, AlANO3NTHBAMH, PACKPBIBAIOMIHMH CBA3b (H3HKI C aCTPOHO-
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Milell, MelHIHHOH, XHMHell, reorpadueit, soosorueff, reosorueii u
APYrHMH HayKaMH, BCerja MOXHO pAackphITb IepCleKTHBY He-
HCCAKAEMOrO MOHMCKA Ha CThIKAX (QH3HKH € ADYTHMH HayKaMH.
Ba:xxno T0abKO, uTOGBl H B IIpoLecce pacckasa H B NOCTEAYIOLIHX
oTBETaxX pebAT CHTHAJAbHBIE OMOPBl HE CBA3BIBAJH  KHBYIO
peub. [lepBntii m BTOpPOH YPOKH MNO3BOJSIOT [0KAa3aTh, KAak
0pH OJHOM TOJbKO OGerjiom B3TJsjle Ha OTAeJbHBle ()Pa3bl MOKHO
BECTH HeNDHHVIKJIEHHBIH paccKas ¢ BKIWOUYeHHeM OGOJBLIOFO KOJMU-
YeCTBa CBeAeHHI M3 HAYUHO-NOMYJAPHBEIX XYPHAJOB, TA3€THHIX CTa-
tefl i1 kHur. Hy:KHO NOMHHTB, UTO 3aKOHBI (PM3UKH BCETJa OTPaXKaioT
siBAeHNA oKpyskawouleit npupoanl. CoBceM He CIOMXKHO YBHAETh OT-
KpBITOE NpOfABJIEHHE TOTO WJIH HHOTO H3VYEHHOTO 3aKoHa. Hayunas
IIPOHHILATEALHOCTD TBOPYECKOIO YMa COCTOHT B YMEHHH BLIAEAATH
CKpHITLIE CBA3H B fiBJEHUAX NpHpoabl. YUeM 1upe Kpyr 3Hauwuil,
TeM GoJblliasi BEPOSITHOCTh OTKPLITHS. VIMEHHO MO3TOMY, TOTOBSCH
K YPOKY, YUEHUK He JOJKeH OFpaHHUYHBATLCS MpPHMepaMu CTabHJb-
HOTO VueOHIKA HJH OMOPHBIX CHIHAJoB. PH3HKa M (HIHKH BCerja B
noHcKe. y¥MeHHe BeCTH 3TOT NOHCK HauHHaeTcsl Ha ypokax. Ha mep-
BOM ypokxe peffiTa AOJMKHE MOHATH, UTO OMOPHLIE CHTHAJbBI — BCETO
TOJBKO Madkd B Oe30pexxHoM Hay4YHOM oOKeaHe. HMX Hasnauenue
MOMOTaTh, HO HH B KOEM CJvyae He CKOBBIBATh HHHIIHATHBH Aereit
U VUNTLIS.

. ABYKPATHOE U3NOXEHME HOBOTIO
MATEPUATIA

B tpaauinuoHHoil MeToAHKe nocsae oOBACHEHHS HOBOIO MaTepHa-
Jla TIPOBOJITCS ero 3akpenJerie B ¢opMe ompoca ¢ MecTa, BbI30Ba K
JOCKe 1.1 MOBTOPeHHS OT/Je/bHbBIX 3aKOHOB M mpasua. PabGora ¢
ONOPHBIMI CHIHAJAMu BeleTcsd coBepuexHo unaue. [Tocse nepsoro,
MoCJae10BaTeNIbHOTO H OOCTOSTENBHOr0 paccKkasa yuHTEe/Ib BBHIBEIIH-
BAeT ONOPHBIH NJaKaT M HOBbIl MaTepuHa]a H3naraer BTOPHYHO.
3tor 3aeMeHT ypoka o6GsizaTeJieH H NOTOMY yuyalulHMcs He
HYXKHO NpH NepBoM OODBSCHEHHH YUHTENA OCTAaHaBJHBATL XOX CBO-
HX Mpicieli Ha HEMOHATHBIX MeCTaX — 3TO 3aTPYJHAeT BOCHPHSATHE
cleaylolleii vacTh pacckasa yuuTeas. IloBTopHoe H3J0XKeHHE
VCTPaHHT BCe 3aTPYAHEHHS, MOXKHO pacciabHTbCH Ha XOpOWO yc-
BOEHHOM MaTepHaJje I CKOHLEHTPHPOBaTh BHHMAaHHE Ha TpPYIHOM.
Oco6o caeayer MOAYEPKHYTh, UTO HpU OObSACHEHHH MaTepHasaa pe-
05iTa HilUero He 3alUCBIBAIOT. JKCIEPHMEHTAJLHO JI0KAa3aHO, UTO
MPOAYKTHBHOCTh BOCTIPHATHSA NPH BeleHHH 3alHCeHd De3Ko majaer.

Pury, temn u dopMa BTOPOro H3JOKEHHS 3HAYUTENBHO OTJIH-
4aloTcA OT JEKCHYeCKOH CTPYKTYpul mepmoro obGbsichenus. OG30p-
Hbie MecTa CJeJVveT TMPOroBapHBaTh OJHOTOHHO, TaK KaK HIET TpO-
uecc NpSMOro 3anoMHHAHuS. 37ech HeyMeCcTHHI HH HNaTeTHKa, HH
BOCK.HLlaTe btble 060cob/erHns. 3aT0 B MecTaX, H300MIVIOULIX Ma-
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TeMaTHYeCKUMH BHIKJaJKAMH H JIOTHYECKHMHU NepexogaMH, CKOPOCThb
peud pe3Ko YMeHblidercsi, y0expuawmolas CHIa CJOB BO3pacTaer.
[ToBTOpHOE H3/I0XKEeHHe — NpPeJebHO JAaKOHHYHO. ITO MO3BOASET
HEMHOTHMH ()pa3aMH OXBaTHThL 0O.blIHE CMBICJIOBLHE ab3alibl H AaTh
pebsAiTaM BO3MOXHOCTb OLLYTHTh TJIYOWHY M CTPOIHOCTH TMpHOOGpe-
TeHHBIX 3HaHui. Mcnoabsyembie NpH NMOBTOPHOM 0OBACHEHHH ONOP-
Hble MJaKaThl NOMOral0T aKTHBHO BKJIIOUHTbCA B NPOIlECC BOCTPHS-
THS MOIIHOMY AannapaTty 3DHTeJbHOH maMaTH. YMeJsoe HCIOJAB3O-
BaHHe CBOHCTE 3TOH MaMATH NO3BOJsSET ydyaiiumca Ge3 GONLUIHX
norepk BpeMeHH (He Gojee 5 MHH.) 0e301IHO0YHO BOCNIPOHM3BOLHTD
BCe ONOPHble CHIHAJBl ypoka. Toraa ocraercs MHOTO BPeMEHH s
oOcrosiTe/IbHOI pabOTH Haj Y4eOHHKOM H IPaKTHYECKHM 3aKpenJe-
HHEeM MaTepHaJ/Ja IyTeM pelleHHs caMblX pasHooOpasHLIX 3ajad.
[Tocne Bcero cKasaHHOIO CTAHOBHTCS MOHSITHBLIM, NOYEMY OLEHKH 3a
nHuChbMeHHEIe PabOTH He MOIYT OBITh BEAYIIHMH OUEHKAMH TIPH BHI-
CTaB/eHHH HTOroBhlX, TOJBKO B TOM caydae, KOrjga OTJIHYHO BbINOJ-
HeHHBle [HCbMeHHble PabOoTh MOAKPENJISIOTCH OTJAHYHBIMU YCTHBIMH
OTBeTaMH, YUEHHK MOJYyYaeT CaMyIO BHICOKYIO OIEHKY. Y4HTbIBaf,
YTO yCTHas peub yyaunxcs VI KiaccoB ToAbKO HayuHaer nmpuobpe-
TaTh JHUTepaTypHble GOPMEI, BIOAHE AOMYCTHMO OLIEHHBATH BHICIIH-
MH HTOTOBBIMH OLEHKaMH M TeX pebsT, KOTOphle OTJIHYHO BOCIPOH3-
BOASIT ONOPHBIE CHIHAJB, XOPOMIO OTBEYAIOT ¥ JOCKH H BAYMYHBO
paboraloT HaJ 3agavyaMH.

IV. PABOTA C OlNOPHbBIMU CUTHATTAMU

JIHCTH ¢ ONOPHBIMHM CHTHAJTAMH TPEACTABJSIOT o000l cucTeMy
B3aHMOCBf3aHHBIX KJIIOUEBLIX CJIOB, HO3BOJSIONIMUX BOCCTAHABJIBATh
B NaMATH pa3iuuHble (PH3HYECKHe SIBJEHMH, YCJIOBHBIX 3HAKOB, Je-
wHdPOBKa KOTOPHIX 3aHHMAaeT OYeHb MaJio BPEeMEHH, HO HaeT BO3-
MOXKHOCTb YCTaHOBHTb INPOYHble CBSI3H B PA3JIHUHBEIX JIOTHUECKHX
nepexojax u Jerko TpaHcopmMupyeTcs B HOCAeNOBaTeNbHBI, Hayy-
HO CTPOrMH pacckas 1o TOMY HJAM HHOMY pasfeny (QH3HKH.

JINCTHL C ONOPHBIMH CHIHAJaMH pacKpallinBaioT mojobHo obpas-
[1aM, BBICTABJEHHBIM HA OTKPHITBIX CTEHJaX B KOPHAOpPaX WJIH B Ka-
Onnere Gusnky. [Ipy 4epHOBOH MOATOTOBKE K YPOKY BBINOJHATH DH-
CYHKH B liBeTe He 00s3aTesbHO, a2 HAa ypoke 3a palboTy, BHIIOJHEH-
HYIO OAHHMM UBETOM, OleHKa CHHXaeTcad Ha oauH Oasi: cucTeMa-
THYecKasg paboTa € OJHONBETHBIMHM PHCYHKaMH H CXeMaMH pesKko
CHHXKE@eT YPOBeHb BOCHPHATHA NPH H3ydeHHH OGOJBIIHX pPa3iedos,
a TaKiKe TNPH NOBTOPEHHH.

Packpalrensuiii JHCTOK ¢ HOBBIMH OHNOPHBIMHM CHTHaJaMH BbiBe-
[IHBAETCHA CPasy Noc/Ae YpOKa Ha CHelHaJbHOM cTeHae «Mbl u3y-
yaem». Mexay ouepesubiMu ypokaMu Qu3HKH npoxoaut 12—15 me-
pemen. OxHOro ToaBKO Gersaoro B3rasfa Ha JHCTOK JOCTATOYHO,
uTo0bl 3aKpenHTh B NaMATH HECKOJbKO ONOPHEIX curiasos. [lpn
5TOM jJaxe He 00s3aTeNbHO OCTAHABJANBATHCH OKOJIO 3TOrO JHCTKA:
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MeXaHH3M naMsTH cpabarbiBaer OBICTPO W HAJEXHO, a B Pe3yJbTa-
Te paGoTa moMa NPH MOArOTOBKE K OYepPeJHOMY VPOKY COKpallaer-
csi Ha 10—15 muuyr. Ecau cnycrst HexoTropoe BpeMs 4T0-TO 3aGy-
nercd, HYXKHO 00513aTe/IbHO CNPOCHTh 00 3TOM V TOBapHhua. B He-
npepbiBHOM oOIIeHHH Ha OCHoBe yueOHHIX cBA3sell, xak noxasan
MHOTOJIETHHH 3KCHepHMEHT, DPa3BHBAIOTCA VCTONUHMBBIe M H00pBIE
OTHOLIEHHA B YUYEHHYECKOM KOJIJIEKTHBE.

[JoMma, He 3arnaabiBass B y4yeOHHK, YUEHHK JOJKeH NONBITATHCS
pa3ofpaThCsi BO BCEX ONOPHBIX cHrHagaax. M Toanko nocae 3rtoro
HAYHHATbL 4YMTaTh TeKCT yuebuuka. Ecan Bce noHATHO, TO ocoGoe
BHHMaHHe B TeKkcTe yueOHHKA CACAYeT YLeadHTb TeM AeTaafiM, Ko-
TOPBHIE 0Ka3aJuCh HE OXBAYEHHLIMH OMNOPHBIMH CHTHaAaMH. ITO
060raTHT NpEJACTABJCHHS H CO3AACT NPEANOCHLIKY AJA OTJHYHOIO
VCTHOTO OTBeTa Ha ypOKe.

Eule pa3 co Bceil HacTOATEJNbHOCTLIO MOJY4epKHBAeM, YTO MpO-
Hecc NOArOTOBKHM K MNMCbMeHHOH padoTe Ha ypoKe [A0J:KeH Haxo-
JUTBCA B NOJe aKTUBHOTO BHHMaHHS poAuTeseil. YCTHOe mepecka-
3hIBaHHe COJEpP:KAHHS IePBHIX JIHCTOB C ONOPHBIMH CHTHaJaMH
HIpaeT BaXKHYIO polb.

Ha ypoke nas BocnpoussefeHHs MaTepHasia B TeTPafld OTBOAHT-
csi B cpeiHeM okosio 12 muH. MIMeHHO Ha 3TOT MPOMEXYTOK BpeMe-
HH JOJKHa OHTb HalesdeHa paboTa NPH MOJATOTOBKE K YPOKY.

V. BTOPOWX YPOK. MMCbMEHHBIE PABOTH!
M YCTHbIE OTBETHI ¥ LOCKH

K nucbMeHHOMY H3J0XKEHHIO MaTephaja IPOLLIOro ypoka peds-
Ta OPHCTYNAlOT cpasy Inocje 3BoHKa. Ilorepsi BpeMeHH Ha Yypoke
HeONYCTHMA TaK Ke, KaK H HeAONMYCTHMO HCHOJb30BaHHE NS pa-
60TH BpEMEHH, OTBEJeHHOT0 Ha IepephIBHL.

Kaxapiii yUeHHK CHAMT 3a OTAEJbHBIM CTOJOM. B caydae oTcyT-
CTBHSt OJIHOMECTHBIX CTOJIHKOB Ha mNepBble 12 MHH. YpOKa MeXAY
YYalUMMHUCA CTABAT pPasfe/HTe]bHEle WHTKH. 3TO OUeHb BaXHO!
IIuTOK — He Mepa mNpeceueHHS HEeYeCTHOCTH, a CPEACTBO BOCIHTA-
nus. K ypoxy rorossartca Bce yuenukd. Ctano GbiTb CaMOCTOATENBHO
BCIIOMHHTh BHINABIUHIA H3 MAMATH ONOPHBIH CHIHAJ MOXET Ka)KAblH.
HyXHO TOJIbKO 3aCTaBHTb ce0si BCNOMHHTb YCKOJIb3HYBINYIO Ha
MCHOBEHHe HeTaJb. Tax NPHXOAHT CaMOCTOATENLHOCTh, YBaXKeHHe K
camomy cele, ray6oKoe BHYTDeHHee AOCTOHHCTBO, TOTOBHOCTb Mpe-
Ol0S1eBATh TPYAHOCTH.

3akoHuuB paboTy, YVY4eHHK OTjAaeT TeTpajlb yuHTtemo. PabGoTh
HYKHO NpPOBEpPHTb cpasy xe. Jlo HCTeYeHHS KOHTPOJBHOTO CPOKa
(12 mun.) o6blyHO yHaerca MpoBepHTb He OoJiee OAHOH TPeTH BCEX
paGor. OcrasnbHble NMPOBEPAIOT BO BpeMs OTBeTa NEPBOr0 yYeHHKa.
K koHuy ypoka Bce paloTHl OlLIEHHBAIOTCA H OLEHKH 3aHOCAT B «Be-
JOMOCTh OTKPHITOrO y4yeTa 3HaHHi», OTKyAa pebATa BHIHCHIBAIOT
HX B CBOH «3JKpaHbl ycneBaeMocT». Ecau nosposaser BpeMms, OLEH-
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KH 3a4HTHIEAIOT Nepell OObsiCHEHHEM HOBOTO MaTepHaJa. YYeHHK
HMEeT I1PaB0 HCAPAaBHTb HEXEeJaTeJNbHYIO /st HEro OLEeHKY BO BHe-
ypounoe Bpemsi, 06GpaTHBIUECL MPH 3TOM 34 paspelleHHeM K
VUHTETIO.

TTepex MOBTOPHBIM OTBETOM Jyulle BCEro NMOJYYHTH KOHCYJIbTa-
11HIO ¥ OMHOTO 13 CBOMX TOBADHIUEH.

Ilposepsis paboty Ha ypoKe, He CJEAYET BLICTABAATL OLEHKY
B TeTpaau. JKOHOMHUYHee BO BpeMenl DacKIaibiBaTb TeTPaju 1O
CTOMKAM B COOTBETCTBHH C oueHKaMi. OWHOKH B TeTpaisix He (HK-
cupyioTcsa. Ecan 370 Heo6XOAHMO, TO OTAENbHble OUIHOKH BEIHOCST
Ha obcyxkjaeHHe KJacca. B GoJbIHHCTBE C/yuaeB eJaTelbHO He
Ha3bBaTh GaMUJIHH YYEeHUKOB, AOMYCTHBIIHX OLIHOKH.

3a 30-—40 cexyHa 10 OKOHUAHHS NMHCHMEHHOH paGOTH K ZIOCKe
BBISBIBAETCS YUEHNK. ITO CHTHAJ BCeM OCTaJbHBIM, YTO BpeMs pa-
Goter Ha mcxofe. 1o ucTeueHHH 3TOTO BPEMEHH BHIBELIHBAIOT ONOP-
HBH IJIaKaT WJIH BKJIOYAlOT NMPOEKIHI0 COOTBETCTBEHHOr0 AHATIO3H-
THBA Ha 3KpaH. M KOHeuHO, HY OAMH Y4YeHHK yKe He CTaHeT HC-
npaBaaTe OWHOKH B TeTpaiau — lepel HHM KPYNHBIM IUIaHOM
BCE, YTO €MY HYKHO OBLIO 3anHchbiBaTh BO BpeMsl NHCbMEHHOI!
paboTH.

Kaxnpiit yseHnK MHHHMYM [1Ba pa3a B UeTBEePTh H3J1araeT CBOH
3HAHHSA Y KJaCCHOH JOCKH NDH PAacKpPHITOM OMOPHOM naakarte. OT-
CYTCTBHe 3alHcell, cTporas Noc/aeJ0BaTeILHOCTh ONOPHLIX CHIHAJIOB
HEY3HABAEMO H3MEHSIOT peyb yuyaiuxcs. OHa CTAHOBHTCH YeTKOH,
obpasuoii, cnokoinofi. M Toraa B TeueHHe KaXXAOro ypoKa yuaulHe-
Csl MPOU3HOCAT B /1B4, 4 HHOTA H B TPH pasa GoJblle ¢a0B, YeM Ha
OOBIYHBIX YPOKaX. YUHTeJb B OCHOBHOM TOBOPHT TOJIBKO NPH O6BAC-
HeHHH HOBOI'O MaTepHa/jla H MOTOMY KOJHYECTBO CJOB, NPOH3HOCH-
MBIX HM Ha YPOKe, HeCKOJBKO COKpallaercs. AHa/aH3 OTBETOB TOBa-
puulell, 3aMeuanus M JONOJNHEHHS K OTBETAM JAENAlOT TOJbLKO yuya-
mHecs, a yyuTe/lb HEHAaBA3UNBO HAMpaRJsgeT AONOJHEHHS B e€XHHOE
pycao. D10 — caMOPEryasiiis Ha YpPoKe.

Ecau 3ameuannst ¢ Mecra oTpaxaioT HeGoAbllHE NMPOCYETHl OT-
Beuyaplliero y JOCKH YUYeHHKa, TO OlleHKAa 33 OTBET He CHHMKaeTcd.
Ecau xe o0sizatenbHble AONOJHEHHS K OTBETY A€MaeT caM YYHTeJb,
OlleHKa CHHXKaeTcs.

Bo BpeMsa nHceMeHHOH paGoTsl, TO €CTb B TO BpeMsi, KOria B Ha-
uajie ypoKa BCe yualllecsi KJacca BOCCTaHAB/HBAIOT OMOPHbIE CHI-
HaJ/bl NPOIUIJIOTO YPOKA, YUHTEIb MOXKeT MOJAOHTH K OJHOMY M3 yua-
IIMXCA W MPOCAYIIATL €ro THXHIl pacckas 10 onpejejeHHON 4acTH
HOBOTO MarepHasa, HO 3TO He JOJXKHO OTBJAEKATb OT paboThl OC-
TaNbHLIX. TakHe Ke THXHE OTBeTHl MOXKHO HIPOBOJAHTL H Y CTOMI2
VUHTEIS.

[lpakruka paGorhl B mwkoaax r. KpamaTtopcka nokasana, uto
NOKa BCe BHINOJHAIOT NHCbMeHHYIO paboTy, NBa-TPH YUEHHKA MO-
TyT HaroBOPHTb CBOH OTBeTHl Ha MarHutodoHHble mieHdku. [Ipocay-
aTh NOTOM 3TH 3aNHCH MOXKeT caM YUHTeJb IJH yyallHecs napal-
J1eJTbHOTO HJIH CTapLIero Kjacca.
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Kamapit yueHux nonydaer OLEHKY Ha KaxaoMm ypokxe. Orpeyas-
urile YCTHO MOJAY4YaloT JiBe OLEHKH — 32 THCbMEHHYI0 pabory M 3a
VCTHBIIL OTBeT.

" Bo BpeMs YCTHOTO OTBeTa PAcCKa3 YYeHMKAa MOKHO MPepLBATh
TOJMBKO TOrAa, KOTAA OH JAomyCcTHA rpyOvio omuOKy, KoTopas He
I03BOJIACT JaJbllle BECTH JOTHUCCKH CTPOIHHBIH pacckas.

Ecni ucnoans3oBaTh BCe BHABL ONpOCd, TO 332 OAHH VPOK OVAVT
OIpOLIEHbl 0T LUIECTH A0 AECATH UeJ0BeK.

OGopyaoBanue BTOPOTO YpOKa [POH3BOJbHOe. 3HauylTelbHOE
BHHMaHHe Ha 3TOM YpPOKe Hajo yAeautb paboTaMm BbIIAOUIHXCH
VYEeHBIX.

BpeMa or BpemenH Ha ypokax ue/necoo0pasHo HNPOBOAHTh (H-
3WYeCKHe AMKTAHTHL H NPAKTHKOBATH OTBETHI METOZOM BLIGODPOUYHO-
ro KOHTPOJISl, HETOUHO MMEHYeMHM HHOIAa NpOrpaMMHDOBAHHBIM
onpocoM, ITO OTBETHL Ha BONPOCH N0 3dapaHee NOATOTOBJACHHBIM
KapPTOUKaM H HeKOTOpble APYrHe (OPMBI ONPOCA, pPeKOMeHAyeMble
COBpeMeHHOH MeTOAHYEeCKOH JAUTepaTypoii.

B kaxJofl ueTBepTH Y4YeHHK noJayyaer B oOueft CIOMKHOCTH OT
15 mo 20 oueHOK H MOTOMY H3BeuHas mpobJeMa «HAKOIISEMOCTH»
OIIeHOK MOJIHOCTBIO CHHMAaeTC C MOBECTKH AHA PaloThl LIKOJDBL.

VL. TPETUM, YETBEPTbIMA, MATbIA
U LUECTON YPOKM

Ha tpeTheM ypoKe NMoJHOCTbIO u3jaraercs Tema «[lepsonauyasns-
Hble CBEJeHHST 0 CTPOEHHH BelllecTBa». JTa TeMa CKOHUIEHTPHPOBAHA
8 GopMe ONOPHBIX CHTHAJOB Ha JABYX JuHcTaX. B TakoMm e BUJe
OHA COXPaHHTCH B MaMATH YYalIHXCS JO OKOHYAHHUA CPejHeH KO-
aul. B crapminx kiaaccax, Korja H3yueHue (U3HKH OyaeT NpoBo-
IHTHCA Ha CnapeHHBIX ypokax, ee 0e3 Tpyaa MOXKHO Oyjaer NOBTO-
pute 3a 15—20 mun. Has yvamuxca xe VI KiaaccoB nuceMeHHoe
ROCHPOH3BECHNE OAHOH TOJBKO MNEepBOH CTPAaHHUL 3aHMeT OKOJIO
20 muH., TaK Kaxk Ha Heh Oogee 450 neuaTHbIX 3HaKOB (OYKBHL, 3HA-
KH TipeniHanus, dhparMedTs yeprexei u T. A.) 1 [Ipasaa, Kak noka-
3ana npaktuka pa6otel B r. [loHelKe, yyalllHecs, H3y4yaBllHe C MO-
MOIIB}O OMOPHBIX CHTHAJOB Kypc reorpaduu B V Kiacce, npHobpe-
TaJIM K HAavajy u3yueHus (H3HKH Takue HABBIKH OBICTPOTO BHINOJ-
HEeHHst DUCYHKOB H CXeM, 4TO JaKe Ha BOCIPOH3BEJeHHe ABYX JIHC-
TOB C CHOPHBIMH CHIHAJaMH K pasneny «llepBonauajbHble CBefieHHS
0 CTPOeHHH BellecTBa» 3aTpauyuBajH He GoJjee 20 MHH., XOTA Ha
3THX JHcTax okoJjo 800 mewatHmx 3HakoB'. Hrak, Ha ueTBepTOM

! CkopocThb BHIMOJMHEHHA NHChMeHHWX pafor emte GoJee BOspacTaer, Korja
yuautsecs HaudHaioT paboTy c omopHuMM chrHagaMH B IV Kaacce. 310 mpose-
peHo ua ypokax marteMatHkH B T. Jlowenke. Kak Guio ckasamo, pafota ¢ onop-
HWMH CHriazaMi 0JarOTBOPHO CKa3biBA€TCA HA JIAKOHHYHOCTH H CKODOCTH petiH
Y9alHXCs, a 3TO, KaKk He TPYAHO BHJAETb, PACKPHBAET HOBHE TOPH3OHTH A4
4ccne0BaHm,
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YPOKe MOXKHO OTPAHHYHTLCS TOJbKO NHCbMEHHON PaGoTON W YCTHBI-
MH orBeTaMu yuamuxcs. OCTaTOK BpeMeHy 1eneco06pasHo OTBECTH
I pelleHHA KayecTBeHHBIX 3ajay.

ITaThi#l YPOK CHOBa-TaKH HAYHHAeTCS C PelIeHHS 3ajay M He-
G0JIBIIOTO HOBTOPEHHS pasiesa MaTeMaTHKH 5 Kiaacca «Cranmapt-
Hetll BHA uncia»., OpHOBpeMeHHO paloTcst 0630pHHIE CBegeHHS 06
OTPHLATEbHBIX NMOKasaTeasix. Ha sakmountenpholi yacTn ypoxa
(20 MuH.) HM3araeTcst MaTepHaj YeTBEPTOrO JHCTA C ONOPHBLIMH
CHrHasiaMu. B pesysbrate Takoil maysel Ha LIECTOM ypoke oOpasy-
ercs HeGoabIIOH H3GHTOK BpeMeHH. Ero MOXKHO NMOCBATHTH paccKa-
3y O pasjiH4HMH MeXKAY arperaTHbIMH COCTOSIHHSIMH BeLIecTBa C TOU-
KH 3peHHs MOJEKYJAPHOH TeOPHH.

K mocrepyiomum ypokaM B KOMMEHTApHSIX HeT HeoOXOMHMOCTH.

Vil. AELLUDOPOBKA HEKOTOPbIX OMOPHLIX
CHUTHAJIOB

MHoroyuc/eHnbe CHMBOJLI-CHTHAJB, NPHBEIEHHBE HA JHCTAX
ONOPHBLIX CHIHAJOB, HeOOBYAafHO KOMMIAKTHHI: 32 KaXABIM H3 HIX
CTOHT TO HAH HHOe (DH3HYeCKOe SIBJEHHE, Ta HJAH HHAA JOTHYeCKas
cpa3Ka, 0e3 4YeTKOro NOHHMaHHA KOTOPOH HEBO3MOMKHO HAy4HO
CTpOroe MOHHMAaHHe LeJNOro pasnena. MHOTHe CHrHAJBI JETKO OTOXK-
JECTBJSITCA C NOSICHEHHAMH B yueOHUKE H MOTOMY uYTeHHe yueOHH-
Ka O4YeHb BaxKHO. B 3Toit riaBe OMHCHIBAIOTCSI CHTHAAH, He Hallej-
IiHe OTpaX{eHHs Ha cTpaHulax yueOHHKA Han Tpebylollie A0NO.I-
HHTEJbLHBIX MOSICHEHHH,

J 3

IlepBrle Hayulble NPeACTaBJECHHA O BeleCTBE KaK O COBOKYI-
HOCTH MeJIbYa#lIHX YacTHYEK, BHepBhle ObLIH M3/0XKEHb B TpyAax
ApeBHerpeyeckux yuyeHnlX [lemoxpura u JleBkunma Goaee 2500 ner
Hasal. PaspuThe 3THX HAell NPHHAIJIEXKHUT APEBHEPHMCKOMY Yyue-
HOMY DNHKYPY, B3IVISAH KOTOPOrO B NO3THYECKOH (GoOpMe H3MOXKHT
TAJaHT/JAKBHE COBpeMeHHHK Inukypa Jlykpenu#t Kap B nosme
«O npupone Bemefi». B GubanoTeKkax uMeeTcsl NepeBOA 3TOH MOIMEL
Ha PYCCKHH s3bIK. EC/H paxKe He MpouHTaTh, TO XOTA OH MPOCMOT-
peTb OTAeJbHHIE ee IJaBel, OyleT HHTEPECHO KaXKIOMY YYEeHHKY.

1626 r. [TapuxKckuil mapaaMeHT NOA CTPAXOM CMepTHOI

KasHH 3anpeTuj NpomarasHjiy Y4eHHs O MOJexyJsip-
HOM CTPOEHHH BellleCTBa, TaK KaK OHO B KOPHe MOADBIBAJIO PegHrH-
O3Hbl€ TIPEICTaBJeHHs! 0 COTBOPEHHH MHUpA.

M. B. JL M. B. Jlomonocos

Caxap, paxe GyaAy4YH NPEBPALIEHHHIM B NLLI€0G-
Pa3HOe COCTOsHHe, COXpaHsieT BCE CBOHM CBOiCTERA.
B pacrrope yacTHUM caxapa cTaHOBATCS HeBHIHMBIMH.

Caxap
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Anajsoriunpiii TpHMep C KpacsSIMHMH Bellecr-
Kpacka BaMIL.
i UacTHIH AbMA Pa3JeTaloTcss B BO3AYXe H CTaHO-
BSITCS HEBHIMMBIMH, 4 B CllelnaJbHbIX yiaBauBaTe-
JSIX VIUIOTHSIOTCS B TOJCTbe HajleThl CaJKH H KOMOTH.
JIBHKenHe JHCTHEB B Jecy Heb3sl 3aMeTHTb HeBo-
OpYIKEHHBIM IJ1a30M ¢ OOJIbUIUX PACCTOSHHUIL
Myaefi Uto6w yOeaAHTBCS, UTO B I0JI€ 3PEHHA MHKPOCKOTIA
e MOT'YT JBHIraTbCsi YACTHLEI, JHHIEHHBIE KaKHX Obl
TaM HM OBLIO KHM3HeHHHIX CHJ, DpoyH B apxeoJlorHyeCKoM My3ee
OTJOMHJ OT KaMeHHOH TiBOH, NMpHBE3eHHON W3 ApeBHero Erunra,
He6obLI0N KycoueKk KaMHsl H, pas3apcOWB ero B CTYNKe, MOBTOPHJ
¢BOI1 OMBIT ¢ MELILIO, 0Opa3oBaslIeiics H3 3TOr0 COBEPIIEHHO MepT-

BOTO KaMHA.

JlucTos
B Jecy

[lpu cmenleniin BOABI H cnupTa OOWHA 0ObeM
FIMER CTAHOBHTCA MeHbile CyMMBl 00OBEMOB OTAENbHBIX
geliecTB. DTO HMMHTHPYETCH HAMOJHEHHBIM KDYTHBIMH IJIOAaMHU
BeJpOM, B KOTOPOE, OJ{HAKO, MOXKHO ellle HaChiMaTh MHOTO MIIEHA.
HepaBsromepHo pasGpachiBaeMble 1O MOJIO YA00-
°;§;‘:§:z;“ peHus B pesyabTate AMPQYSHM HACHIULAOT NOYBY
NPaKTHYECKH OJHODOAHO, a TOBHILIEHHAA 3araso-
BAHHOCTb aTMOCephl B paiiOHe KOKCOXHMHUECKHX TIPEANPHATHH 1O
TO JKe TIPHYHHE He TPeBOCXOAUT AONYCTHMBIX HOPM.
JKunbiam goMa npejocraBuau Houe, 61aroycr-
“:ﬁg“;if{:‘;e pOeHHBIE KBapPTHPHI, a CTAapHIil IOM OTAaJH B pacno-
,,pguecc psIKEHHE MOJOAbIX pafouyux H3 NMPOH3BOACTBEHHOTO
obmexuTua. B cymaTtoxe mepeesja HOM Ha HeKo-
TOpOe BpeMsl OKaiKeTcsl IepeHacejJeHHBIM: CeMbH C MHOrOMHCJEH-
HBIM AOMALIHHM CKap6oOM HeJerkH Ha MOLbeM, a MOJOAEeXb H3 00-
mexXHTHA YKe y mopora. Ho Ttax Oyzer mNpoAo/IKAaThCs JHIUb
HEKOTOpOe BpeMs. DTO MOXHO CPaBHHTb C TOBBIHIEHHEM JaBJEHHA
10 KOJMaKoM B H3BECTHOM OITbITE, NpPeACTaBJIEHHOM Ha PHCYHKe.
B obparHoM mnpolecce MOJEXYJbl CBETHJIBHOTO rasa OvicTpee
TOKHAIOT MOPHCTHIA COCYJ, HEXeJH B HEro MPOHHKAIOT MOJEKY.Ibl
Bo3ayxa.
Bosiblioe KOJHUECTBO MOJEKYJ YCIOBHO TOKa3saHO MIHPOKO

CTPENKOil.

J 4
Bymara Mosexkyas GyMaru nJoTHO CBI3aHbl CHJIAMH TIPH-
¥ TAXKeHHA. PasfeJuTb HX MOXKHO IIPH HEKOTOPOM

VCHJIHH.
JKuposbie nsiTHa B Oy/1b0HE TIPH COMHKEHHH CJIH-

Byt BalOTCS B OJIHO MATHO, IIpH 3TOM CHJIBI NPHTSKEH A
Ha4YHHaWwT ﬂ,EfiCTBOBaTb Ha HeGoJbLIHX pacCTOAHHAX.

lgenckuii npoMullieHHHK Korancod joaroe
BpeMsl JepXal B cekpere cnocof ITHPOBKH HH-
CTPYMEHTa OJ5 TOHHBIX nsmepeﬂuﬁ «nauTok HMorancoHa», npogasas

CeméHoB
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MX TMO CTOWMOCTH, PaBHOI BEeCOBOH CTOMMOCTH 30J10Ta. [IpaBuTenb-
CTBO MOJIOAOH COBETCKOH pecnyOJauKH npemnokuao HoraHcony
GOMbIIYIO CYMMY 34 CeKper NOBOAKH Mautok. Morancon orkasascs.
A 4epes HECKOJIBKO JIeT NPOcTOll coBerckuil paGounit CemeHOB
OTKPbLT TaliHy WAH(QOBaHMS TAHTOK. Bee 3710 upessnuaiino
uHTepecHo onuceiBaercss B KHMre IOpus BebGepa «Pasrapanustii
ceKper».

J 9
. Jas Toro, uToGBI NPOHJIIOCTPHPOBATL HEBECO-
KOHDETKH MOCTb, COBETCKHE KOCMOHABTLI BO BpeMs 11oJeTa Koc-

mudeckoro kopabas «Colo3» JerxnuM JIBUMKeHHeM
pykH Gpocanu ApYyr APYyry MaJjenbKie KapaMesabKH, KOTOpble Me/JeH-
HO mepeJieTasl 0T OAHOrO K APYTOMY 1o NPpAMOJHHEHHOH TpaeKTopHi.
A10 (pU3HUecKoe sBJeHHe pebATa YBUAEAH Ha 3KPAHAX TeJEBH30DPOB
H XOPOLIO 3aMOMHHJIH.

P2 > Frgi ITH CHMBOJ/IBl HJTIOCTPHPYIOTCS BO BpeMs ypoKa
IP< Frauw (npoBeeHHEe ONBITOB).

J 11
Tpubomerp P.in— BeC YAlIKH C MECKOM.

Mo pesoaounn napckas Poccus BEo3u1a mapHko-

Tﬁ":::: NOAUTHITHHKY H3-3a rpaHuubl. B nepsbie rogst co-

D=2 m. 5000  BETCKOI BJacTH OblJ IOCTPOEH MepPBblif MOCKOBCKHI

LIAPHKONOAIIHNHUKOBKHIH 3aBOJ, 3aTeM BTOpOIl.

Oaun u3 KpyNHeHHX IMAaPHKOMOALUHIHHKOBBIX 3aBOJOB MNOCTPOEH

B Muncke. Pasmepnl 1MapHKONOAIIHNHHKOB caMble pasHble. Hau-

foabline — 0 2 M B janamerpe. CaMbiX MajleHbKHX B CIHYEUHBIH
xopobok nomemaercs 5000 mwTyk.

1851 r, «18 aBrycra 1851 roga umneparop Huxouaaii [ co-

Hukoaad I, pepuran nepsyio noesaky us Ilerepbypra B Mocksy
Kaeilnmuxens, no xejezuoit popore. Mmneparopcknii nmoesa Obla
ropoaossie roToB K OTHOPAaBJEHHIO B 4 yaca y1pa. HayanpHux

cTpouTesiberBa renepan KuefinMuxeab, utoGel moi-
YePKHYTh 0COO6YI0 TOPKECTBEHHOCTh COGHITHS, NMPHKAa3aad NepBYIO
BEPCTY ¥eJe3HOJ0POXKHOro NMyTH NOKPacHuTh Oedoll MacasHO Kpac-
Koil. 3To OBIJIO KPACHBO H NMOAUYEPKHBAJO TO 00CTOATEJIbCTBO, 4YTO
UMIepaToOpCKHi Noe3f NepBeIM NPOHJAeT MO HETPOHYTOH OGean3He
YXOAAILHX BAaah DeJbCOB,

Opnako KieiinMuxenb 3a6bl1 0 KO3 (HIHEHTE ClIENJeHHA H
CMa304HOM jeiicTBHH Oeqoff MacasiHo# Kpacku. [Tapoxog (tak toraa
Ha3biBa/MH NMapoBo3) GecnomoluHo GyKcoBaa HA MecTe. KaunmgapM,
nofobpas nojbt WHHE N, 6eXald 3TY BepcTy nepel NOe3fOM H MO-
CHINMAJIH NIECKOM NOKpaLIeHHble PebChi»!,

' Hayka u uejoBeyecrso. Memayuaponusdi exerognuk. M., 3uanne, 1966,
c. 362.
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e

«BecbMa Maao TpeHHe B THAPOCTATHYECKHX MOJ-
Cmaaka noj HHIHHKAX, B KOTOPBIX TPYLIHCCH NOBEPXHOCTH pas-

AABAEHUEN JeJeHBl CJI0eM CMa3KH, HarHeTaeMoH B 3a30D nojg
“;3;';2::;{'3 naBaeHHeM. B GHICTPOXOMHBIX MALIMHAX BHEAPSIIOTCS
800 000 ONOpHl, TAe POJb CMa3KH BLIMOJHAET CTPYs BO3-

ayXa — TPYIIHecss JleTaji pasjefeHsl BO3AYIIHOH
NPOCJAOHKOM; B 3THX CayuasaX Ko3(GHUMEHT JOCTHIaeT HHUYTOXKHO
MaJpiX 3HadeHHil. MarHUTHHE MNOABECH, NPHMEHsieMble B  CIEILH-
aJbHBIX MallHHAaX, MO3BOJSIOT OCYINECTBAATh JBHMKEHHE [eTajied ¢
yraaosofi ckopoctsio f0 8-10° 0GopoToB B CEKYHAY — NPAKTHYECKH
6e3 BHEIUHETO TPEHHA»!.

e VuenukaMm pasbscHAeTCs, 4YTO CMBICI 3TOH
T dopmyan Gyger packput B VIII kaacce.
JI 12

MaTeMaTHyeCKHe BBIKJIA[AKH, CBA3aHHBEe C BHIBOAOM (GOpPMYJbl
K03 dulHenTa MOBEPXHOCTHOrO HATsXKEHHs HAa OCHOBAaHHH 3Hepre-
THUECKHX COOOpaKeHHH MOMXKHO onycTHTh, K HHM yuaiinecs BepHYT-
cs HpH u3ydenu sroro posjena s VII kaacce.

Kycoukn kamdopbl Ha TOBepXHOCTH BOJH COBEP-
waloT «6ecnpHUYHHHOE» XaOTHYECKOe JBHXKEHHE.
3TO NPOUCXOAHT MO HPOCTOIl MPHUYHHE: HA YHYACTKAX HEepPOBHOCTEIl
rpaHuus KaMpopsl obpasyiorcs «OyXTOUKH», B KOTOPHIX KOHIIEHT-
pauus pacrsopa KaM®opsl HECKOJNbKO Bbillle (YBEeJNHYHBAETCH rpa-
HHLA pacTBopeHus). B pesysabraTe yMeHblaercs Ko3GQHUHEHT no-
BEPXHOCTHOTO HATAXKEHHsI Ha 3TOM Y4acTKe H KYCOUKH KaMQopl
HAUHHAIOT ABHTATHCA.

Kamdopa

Jq 13

CoiH yunteasnuns ognoro us wraros CIIA, pa-

y'"('afl":;ma GoTaBIINil HA XeJe3HOH HOopore, NpHHeC IOMOH He-

CKOJIBKO INYCTHIX MEUIKOB H3-TIOJ MEJIHOTO KoJde-

nana. Bo BpeMs CTHPKH 3THX MELIKOB MaTb 3aMeTHJa B XJONbAX

MBIJIbHOMN NMeHbl GecTalliMe KYCOYKH MeTanaja. JTO siBJeHHe 3aHHTe-

pecoBajo ee, H OHa o0paTHjach C BONPOCOM B OJHH Hay4Hbli

KypHaat Tak OblJ0 OTKPHITO fBJeHHe (IoTaUlN, TNpHMeHAeMOe
cefiyac 1s1 oforauleHHs pyu.

[TosepXHOCTb KanuaasipHO# TpPyOKH He MOXKeT

Moaxem GHITH HAeaabHO raafKoil. JKugkocth, cMaunsawas

ne E‘;’:};‘;‘Tpe’ TBEp/l0€ TeJ0, NONAaAaeT B MHKPOTPEUIHHb], [e paB-

HOZefiCTBYIONAs CHJI NPHTsXKeHHs Oogblle, yeM Ha

OKPEeCTHBIX YYacTKaX. ITO MPHBOAMT K MOABEMY XKHIKOCTH Ha 3TOM

v3KoM yuacTke. OKpecTHbIe YaCTHILH, YBJIEKaeMble CHIaMH NPHTAXE-

HHS, TIONANAI0T B HOBbie MUKpOTpeltnasl. JKuakocth noanumaercs H

! Hayka # uerosesecrso. Mexcaynapoanmit exeroanuk. M., 3wnanmne, 1966,
c. 354,
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Ha APYTHX y4acTKaX. ITO HPOHCXOMAHT 0 TeX NOp, NOKA He YpaBHOBe-
LIHBAIOTCA CHJA TNOBEPXHOCTHOTO HATAMKEHHS H CHAa TAXKECTH BO-
JAHOTO LHJIHH/IpA.

Kopnesas cucreMa NIIeHWLB! He MOzeT GpaTh

Mwenuua — BJary us ray6okux cioes mouswi. M gns  Toro,
P‘:;I;::;':“’_T' YTOOBI COXPAaHHTL 3TY BJAry, PaspyllaloT KamHa-
Byt JSIPHYIO CTPYKTYPY BEPXHHX CJO€B NOuBbl. ['peunxa

e B TepHOJ mpopacrtaHHa TpedyeT 60AbLIOrO KO-
qnyectsa Bjaaru. Joctyn ee U3 rayOHHHLIX CI0EB IOCTHTaeTcs yKa-
TLIBAHHEM BepXHero ¢aos Karkamu. IIpu 3TOM yMeHbliaerca aua-
MeTp KanuaJsApPHBIX CTPYKTYp nousbl. [locae mnpopacranus ceMmsH
KODHH pacTeHHH NPOHHKAIOT Ha OoJabliylo TayOHHY H NHTAOTCH
BAarof cJ0es, HeIOCTYNHOH /s APYTHX PacTeHHUH.

J1 14

MEY [Tpu ctpoutenscree MIY BHIpbLIH KOT/A0BaH, H3

KOTOPOTO OBLJIO B3SITO TAKOE BECOBOe KOJAHYECTBO

rpyHTa, KOTOpOe 3aTeM OBblJO CKOMHEHCHPOBAHO CHJOH TAMECTH
€aMoro 31aHHA.

O6oapA KoJieC CeBCKOXO35HCTBEHHBIX MallHH
Jie1aloTes OveHb LIHPoKUMH. Pabory B mose mnpu-
NOAMTCSl BECTH Ha BJIAXKHOH MOuUBe, YTO MOMKeT IPHBECTH K ray6o-
KOMY YBA3aHHIO MaIlUHH B IPYHT.

Ml M3BJIedeHHA M3 4YeJIOBEYECKOTrO OpraHHaMa
HHOPOAHBIX TeJ1 Oe3 OOIHPHOTO XHPYPTHYECKOro EMe-
1IaTeJbCTBA MPHMEHAIOTCA YCTPOHCTBA C NPHCOC-
KaMH, KOTOPble IPH TOHHMEHHH JaBJEHHS B CHCTEMe MJIOTHO MpH-
JIETAIOT K STHM Te/JaM H BRITATHBAIOT HX HAPYXKY.

SBnenne mbe3os3aeKTpHYECTBA OBLIO OTKPBHITO
l.l.lnl:(gf:mn XK. Kwopu (6patom ITbepa Kiopn). Pyccknit no-
T siiurenblt nutHyeckuit amurpant llunosckufi, npoxuBaewmi

B TepHoJ NepBod MHUPOBOH BofiHW BO PpaHuuH,
NpeaoKuI PpaHIy3CKOMY BOEHHOMY BeNIOMCTBY HCIOJb30BATH 3TO
fiBJIeHHe /1 OOHAPYIKeHHA HeMENKHX MOABOAHLIX g0A0K. KoHerpyk-
1lHI0 npuOopa ocyulecTBHI JlaHKeBeH.

C.—X.

Bakyym-
IKCTPAKTOP

J 15

Ha Metaanypruyeckux saBojax crajb H3 MapTe-

Pi’;‘;‘;:“a HOBCKHX Teueli CJHBAIOT B OTPOMHBIE KOBLIH, BMe-

8 wanomuunw  Waiouue no 200 T crann. M3 sTHX KoBuieit uepes

creidajlbHoe OTBEPCTHE ee BBUJIHBAOT B (OPMHI

(usnoxuuumn). (na yckopenus H Gobluell HaeXKHOCTH 3TOTO NpO-

ecca HeCKOJbKO H3JOXKHMIL COeJHHAIOT B HHXKHEH 4acTH KepaMH-

YeCKHMH TpyOKamH, o6pa3yIOIUHMH B De3yJbTaTe 3TOFO0 CHCTEMY

coobwaomuxcst cocynos. Crajnb BHUIHBAETCS B OAHY H3JOXKHHILY,
HO MPH 3TOM PABHOMEPHO HAMOJHSAIOTCA BCEe OCTAJbHBIE.

16

CrpouteancTBo H obecneyeHiie paboTh 110308
o6XONTCS OYeHL JOPOro, a caM Mpollecc ULIH30Ba-
HHA, ocofeHHO B NepHOA AKTHBHOH HaBHUTaIHH,
TAHEeTCH OYeHb N0JAT0. BMecTo MIJIIO30B Ipynna JeHHHTPaACKHX KOH-
CprKTOpOB npelioKHuaa CHCTeMY CyaonoabeMHHKA, paﬁo'ralomero
no npuHnuny andra. Ho B pesynbTate Ce30HHOrO H3MEHEHHA YDOB-
HA BOAHBI B pekKe AJs paﬁo’m cyjaAonoabeMHHKA Ha BXOOe H BblX0ide
CHOBd-TAKH ﬂOTpEGOBaJ]HCb w036, TexHHuecKas CJIOKHOCTb 3TOTO
npolecca OHaa npeoaoJieHa ¢ TOMOUIBIO CYIA0BO3a, BIEPBBIE NpH-
MeneHHoro Ha Kpachnosapckoi I'2C,

J 16

TlepBuie oTkpuiTuA [Tackans cuenan B 19 ner. Io-
caeaywine 12 ner — 6elan  ero  TpuyMdoM. Bee
ero OTKpuITHA OblL1HM 3asepiuerbl K 31 roay. IMocneauue 7 et XKH3HH
naswmaor B Hayke «Tpareaueii [lackaas». Tay6okas BHyTpeHHAA
nenpeccysd, CBA3aHHAs C JHUHBIMH ApaMaMH B XKM3HH, BpaxjaebHoe
OTHOWIEHNE K HEMY OKPYMXKaBUIMX JiOjel W PeJUTHO3Hble HanalKH
NPUBEJNH K THKEIOMY NCHXHuecKOMY 3aboneBaHuio U cmeptH. Ilac-
KaJjb CKoHuaJjcd Ha 39-M roay »KH3HH.

DTH cJaoBa ellle pa3 NoJUepKHBAIOT, YTO TO 3a-
kouy Tlackajs XKUAKOCTH U Tasdel HepefaloT NpoH3-
BOAMMOE Ha HHX JAaBJeHHe.

Bce MaTemaTHyeCKWe BHIKJAAAKH B JI 16 CBA3aHBI CO 3HAMEHHTHIM
oneiToM [lackaas.

Doporol
Hoarol

19— 3147 aer

Mepenawmue
cpennl

Jdas xpanenusi HehTH HYKHB OOJbIIHE €MKOC-
TH. Kax AoKasanan COBETCKHE YUeHble, HX MOXHO
co3zaBath TAYOOKO TMOA 3eMJeli ¢ NMOMOUIBIO JIO-
KaJbHBIX AACPHBIX B3DHIBOB.

Koraa Hedrb H3BAEKAIOT H3 €CTECTBEHHBIX Hed-

AToMHBI
B3PHIB

Bricocats

B einiii TSHBIX BaHH, AaBJeHHe B HuX noHumaercsd. Ocrart-

BOINLYX KM He(TH MOMKHO H3BJEKATh NPSAMBIM OTCACLIBAHH«
3anoannts eM, HO 3TO OU€Hb CJOXKHBIH npouece. ['opasao yno6-
“":")‘;:‘:ﬁ'“’“ Hee yepes BTOPYI0 CKBaXKHHY HATHETaTb B BaHHY

BO3AyX, MNOBBLIAs TEeM CaMbiM [aBjleHHe B Heil.
Eule 3xkoHOMHYHee 3aJWBAaTh BaHHBI CTOYHLIMH BOAAMH IPOH3BOA-
crBa. Hedre, pacnonarascs Ha noBepxXHOCTH GoJiee NJIOTHOR BOJHI,
NPOAOJIKAET MOCTYNATh H3 CKBa)KHHB Oe3 Kakux-aubo npumeceii,
HO MpPH 3TOM B 3HAYHTENbHOI cTeneHy pemaercs npobleMa OYHIle-
HHS DPHPOABI GT €e 3arpsA3HeHus AAOBHTHIMI OTXOAAMH PasJHYHBIX

TPCH3BOACTB.
JI 17

Bozaymusie TpomMGel B kpoBu. [lpu OwlcTpoMm
noibeMe nocsae rAy6OKOro Morpy:KeHus B BOAY H3-
OBLITOK PacTBOPEHHOTO B KPOBH KHCJIOpPOAa B pe-
3V.1bTaTe BLICOKOTrO AaBjeHHA Bbiejsdercs B (hopMe My3bpbKoB, 00-
pasvs BO3AVIIHBIE TPOMOBIL. DTOT mpouece HAaNOMUHAeT HHTEHCHBHOE

Keccennan
GonezHb:

9. 197, 17



BblA€/I€HHE Ia3a NPH OTKYNOPHBAHUH OGYTHIIKH C MUHEPAJbHOH BO-
foi. Hannyuwe B KPOBH BO3AYIIHOTO TPOMOGA BLI3LIBAET HeMeJJeH-
HYIO CME€pPTh.

Mpod. [lepsbiii Gatnckad ObiI CKOHCTPVHPOBAH IIBENi-
0. Mukxkap: napckuM yuenblM Oriocrom [Tuxxapowm. ITocieausii
«Tpuecr» Kopabab ero Kouctpykiud, «Tpuect», 6bl1 HCNbITAH

Ma 11 kM 30" g Mapuanckom mesobe, rayGuHa KoTOporo 11 KM.
/Kax Tlukkap — cbin npodeccopa — BvecTe ¢ yUeHLIM-BPauOM Oy C-
THIKCh B 3TOM Oaruckae Ha AHOo MapuaHcko#t BNAfHHBI W HaXo-
JHJHCh TaM B TeYeHHe IoJyvaca.

— JNOHEUKHH KJy0 TOABOJHHUKOB. 3jech, ¢ 1o-
MOIIBIO OJHOHMEHHHIX alllapaToB, HCCIEAYIOT LIE/Ib-
¢osbie yyacTku Geperosoit snnun YepHoro mopa.

«Caako» — aHaJIorHunbA K1y6 B JleHunrpane.

Bo BpeMsa mcneITaHuit noru6jia aroMHas 10j-

«'}gfie?», BoaHas noaka CLUA «Tpewep» (akyaa), Ha Gop-

190 i, TY KOTOpOi#l HaxojauJoch 129 uejioBex, B TOM 4HCJHAE

30 HayuyHBIX COTPYAHHKOB, NPOBOAHBLIHX HCCJIENO-
BaHus. ['ybuna okeana B Mecte Katactpodsl — 2000 merpos, Ilo-
HCKH OKa3aJnch GespesyabTaTHbIMH. B HHX mpuHuMaa yuacrue u
«Tpuecrt».

«HxTHanmp»

- Cuycrsa mwecth Jier Tpareans nosTopHiack. Bo
Ty Bpems MJaBaHHsa norubiaa eule ofiHa aTOMHAA TOM-
«CKopnHon>,
49 . Bopras soaka CHIA «CkopnuoH» ¢ 9KuNaMeM duc-
JeHHocTbi0 99 uesnoBek. Mecto rubend ocTaJsoch
HEH3BECTHBIM.
JI 18

BulckaseiBanue Apucrorens «Boagyx — sto Be-
JHKO€ HHYTO» MPOCYLIECTBOBAJO B Hayke 19 croge-
THA U OBLJIO OMPOBEPIrHYTO onblTamMu [anauies.

Camo cjioBo «aTMocepa» CKOHCTPYHPOBAA H3
'?;,l““;q’g%"; JABYX ¢JOB «aTMoc» u «chepa» M. B. JloMonocos.
T [lepBoe mosiBieHHe 3TOTO C/IOBA B NeYaTH NPOTHB-
HukH JIoMoHOCOBa BeTpernau Gypefl HerogoBauusi. OHu yTBep:Kjaa-
JId, YTO OHO HHKOI[ld HE NPHIKHUBETCH B PYCCKOH JIEKCHKE, TAK KaK
He COOTBETCTBYET TPaIHLUHAM pyccKoil peun. Bpems nocmessioch Han
3THMH TFOpe-IPOPOKaMH.
Tak unorma uaseiBator artmocdepy. B Kumo-

1900 Jaer

5-k oxean ¢oupax umeercs KHHOQHJILM C OJHOHMEHHBLIM Ha-
3BaHHeM,
llopwens BcaceiBajoniero Hacoca (BHA CBEPXY).
J 19
Pereactyir Onut ¢ mMarneGypreKMMH  10JyIIAPUSIME GbLI

BIepBbie BhINOJHeH He B MarpeGypre, a B Peren-
cOypre. MarieGypr Gbl1 B TO BpPeMf COMXIKEH B Pe3yJIbTaTe TPHI-
LaTIVIETHEH BOHHBI MEXKIY NPOTECTAHTAMH H KaTOJHKaMH. Ceinuac

18

na poaune O. IepHKe ex<eroiHo Ha TIOWAAH 1pH GOJbIIOM CTe-
ueHHH JKUTeJel ropoja W OKPecTHOCTeH BOCMPOH3BOAHTCA ONHIT ¢
MarfeGypreKuMil ToJylapHamMH.
F— 150000 H [ToBepxHocTh Tena uejoBeKa okoJgo 1,5 m2.
A 3T0 o3Hayaer, YTO CHJA JABJCHHS BO31yXa Ha
ueqoBeKa cocrapasier okoqao 150 000 uptoToHOB.
OauBKOBOE MacAo

CM. teker Ha ¢. 11 B xupre I'. M. Mumxesnua !,

J1 20

Koaokoabus «[lackanb mnopHsIcs Ha 52-MeTpoByl0 GalIHIo
ce. Makosa 52M  cparoro Makosa u 3aMeTun, uTo ypOBEHb PTYTH
MOHH3WJCA HA 5 MuAAHMeTpoB. Ilackanio xoTemoch NPOBEPHTbL 3TO
nab iofenue Ha GOJBIION BBHICOTEe OT ypoBHA Mops. Ho B mecTHOCTH,
rie oH Xua, ve 010 Top. Torpa [lackans Hanucas NuICbMO CBOEMY
poicTBeHHUKY [leppre, xkusuemy B KiepMone — ropHoii MecTHOCTH
@paHUUd — W NONPOCH] €ro NoJAHAThCA ¢ O6apomMerpoM Ha BepluH-
Hy ropbl Ilion-ne-IJom. Ee Boicotra npepbimaer 1400 Mmertpos.
19 centsi6ps 1648 rona Ileppre BrmoaHUI npockOy I[lackaas. B or-
BETHOM MHchbMe OH coobulaJ, 4to cToJOUK PTYyTH B HapoMmerpe Ha
BepIIKHE Topsl NoHu3uiIcs Ao 615 muamumerposs .

J 21
Apxnmen, Kpatkue Ounorpaduueckne navnble ApXumena.
Cupaxysnl...

J 22

«370o cayuujoch 20 uoua 1916 roma. Henasmo

1916, «Cagko», [OCTPOCHHEIl, ¢ HrOJOYKH, HOBEHLKIH, JeNLOKOJ

Kanganakua «Caaxo» men no Kanpanakmckomy sanuBy Bedo-

ro MopA. Kunena za xkopmo#l cenas nexa, B3burtas

MOLIHBIMH JoTiacTaMi rpeGHoro BuHTa. Ha MocrtHKe, BragabiBasch

B Hu3Kne Gepera, Hec BaxTy caM KanurtaH. Bpems OT BPeMeHH OR

Opocasl KOPOTKHE, OTPHIBHCTEIE NPHKasaHus pyJaesomy. Bekope Baa-

JI 3aMUrajJu xaxue-to orHu. Kanuran Benen noBopayuBaTbh K Oe-

pery. PyaeBoii nocaymno mnosepHya wmTtypBad. M rtyr paspancs
CTpaLIHBIA yAap...

Ha noanom xony «Canko» yaapu/cs o NoABOAHBI KaMeHb, IPO-
nopos cebe AHMIIE M BCKOpe momesa Ko AHY. Jliogam yarajaoch
CTiacTHCh Ha MHITIONKaX.

Ienwx cemuanuats Jjer npotexan «Caako» Ha JHe XOJOAHOre
Benoro mops.

B 1933 roay Ha mecro rubean Jel0KOJa NPHOLIIH 3NPOHOB-
bl — OTBAXKHbIE€ 3aBOEBATE/NH MOPCKHX Iybun» 2,

' Mumrkesnu I, M. Macrep-nesugnmxa. J1,, Herrns, Jlennnrpajackoe oT-
Redenne, 1959, ¢. 11.
2Tam e, ¢ 113
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. H. Menge- OI[.HHM 113 TIEPBBIX COBEPLIKJ [OJET HA BO3AYII-+

ARER HOM Ilape ¢ KOHKPeTHHIMH Hay4YHBIMH ULeJSMH Be-
JuKHi pycckuit yuenntii [I. M. MenneneeB. Bo Bpemsi nosera oH
OKasaJicd B KE{THCTPOIPHIIECKOM NOJOMEeHHH: BOSJ],}?’II.Il-IbIﬁ map Imno-
HECJIO BeTPOM B CTOPOHY TpPO30BOro 06/1aKa, W IIHYP BHIXJIOTHOIO
KJanaHa, uepe3 KOTOPBIH HY:KHO OblJI0 HEMEAJEHHO BHNIYCTHTH YaCThb
rasa, sanyraJjcd B HECKOJbBKHX MeETpax Hal ronosoil. U TOrga no
crponam mapa MenjeneeB gobpaJscst A0 y3jga H YCTPAaHHJ HeNo-
qaaaky. [Toner 3aBepuuics 6s1arononayyHo.

Aapocra'ru BO3AYIIHOTIO 3arpaz;<aceHud.

JI 23
. [pynna cOBeTCKHX CTpPaTOHaBTOB, YCTAaHOBHB-
Npokodses, was B 1933 ropay MupoBoi pexkopa mogbeMa Ha
FoayHOB, crparocrate — 19 xm. Craproeas nox MockBoi,
Bupubaym OTBa)KHble HCIIBITATE/IH B TOT e JeHb GJaromnosyuy-
HO omycTHaIHch OKoJjio KosoMeHckoro 3asopa.

1934 r. Tparuueckd noruGIuinHe CTPAaTOHABTHI, YCTAHO-
Bacenko, BHBILIHE Yepe3 YeThlpe Mecsila Iocje crapra Iep-
depnoceenxo, BOrO CTpPATOCTaTa HOBHIH MHpPOBOH peKopj Nojbe-
Yeucmuu Ma B crpatochepy — 22 KM.

1938 r. B 1938 rogy H3 mMOAMOCKOBHOrO ropojia 3BeHH=
YkpanHckui, ropoj craproBana elle oOJHa Tpynna OTBaXKHBIX
Kyuymos, crpaToHaBToB. CrnycTsi HECKOJbKO AHEH cTpaTocrar
Eﬁ;ﬁ%‘;‘: onyctuiacsi B r. JloHeuke, Bee umensl skunaxa Obl-

Ju meptBhl. Cefiyac B maMmsiTh O HX NOJBUCE OKOJO
neopua cnopra «llaxtep» crour namMaTHUK ¢ OapeasedaMu cTPaToO-
HaBTOB, @ Ha BO3BBILLIEHHU — (PUTypa NOATHHYTOrO C OTKPHITHIM JIH-
LOM nujaoTa, crosimero no croiike «CmupHo!» O Kak Obl OXHAAET
npukasza Pozunebl.
1962 r. UTo6bl HCOBITAaTL HOBYIO CHCTEMY NapallioTos,
l‘m] TIO3BOJAIOUIHX COBEPINATh NPBIXKKH ¢ 00JbIIUX BhbI-
T COT, JBa COBeTCKHX odulepa — NOANOJKOBHHK
25 K 270 ¢ Honaros (aBTOpP HOBOH KOHCTPYKLHH mapaiora) H
Mmafiop AH/peeB COBEpPIIHJIH TPBIKOK € BBHICOTH
25 xm. ITo nporpamme ucneiTaHuii NOANOJKOBHUK [l0roB HOMKeH
OBl pacKpeITh NMapaliloT cpasy Mocje KaTanyJbTHPOBAHHS, Malop
Aunpees — cnycrs 270 c¢. Uepes HeKOTOpOe BpeMs OJaronogydHO
npusemanycs mafiop Anapees. Uerko cpaboTaBluuil mapamoT Mar-
KO ONYCTHJI HA 3eMJIO H NMoAnoJkoBHuKa [l0JaroBa, 0AHAKO, OH GbLI
meprs. Henenas cayuaitnocts crousa eMmy mxusuu. O6a napamio-
THCTA-CTPATOHABTA OBIIM yAaocToeHbl Bbicokoro 3sadms [epos Co-
serckoro Corosa. IToanosakosunk J[0Aros — nocMepTHO.
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JI 24

r Ecau rpysunx ¢ 00AbLIO/ HOUIEd HAa COHHe MO

Paane KaKof-1u00 npuYHHe OCTAHOBHTCH, TO, HECMOTPHA Ha
GoJbIIME YCHJHS, KOTOpble OH B JAaHHBIH MOMEHT IpHKIalbIBaeTr
145 YAepKaHus rpysa, ero padoTta ¢ TOYKH 3peHUst QU3UKH paBHA
HYJIIO.

Oany u Ty ke paboTy (Ha pHCYHKe — Kyua
necka) MOTYT BHINOJHHTL H MEJKHH XyJHTaH H
skckapatop. OAHAKO Ke ITO BOBCe HE O3HAUAET, YTO 3TH «MeXa-
HH3MBI» PABHOIEHHB. Bech BOnpoc BO BpeMeHH BHINOJHEHHA pabo-
thi. TTepBomy motpebyercst 15 cytox. Bropomy — 15 muH.
KITJI — 310 He TOJLKO OTHOUIeHHe PafoThl To-

An.x ‘—_—Aascu

Ap=P; R i .
f=-— - = Je3HO# K pabore 3aTpavyeHHOH.
A; Ps Rgpwm
J 25
B rexuuke He NPHUMEHSAIOTCA MOJHCMACTH C YHC-
8 Gnokos

JoM OJIOKOB foJee BOCBMH, TaK KaK Kaxjad HO-
Bas napa OJOKOB yBeaWuuBaer cuiy Tpenns. [lecATHO/IOKOBBIA 1O-
JIHCTIACT SKOHOMHUECKH YiKe HEBBITOEH.

JI 26

2000 H. 300 H Pyka uesnoBeka — polyar. Paccrosinue ot JIOKTSt

' 0 TOYKH COejHHeHHS MBIIUUBI O6uuenca ¢ JyuyeBoH
KOCThIO B CeéMb pa3 MeHbllle, YeM paccTOsSHHE O LEeHTPa JAaLOHH,
A 37O 3HAuMT, YTO NPH NOAbEeMe ONHON pyKoii rpysa secom 300 H,
ycHJIHe MBIIIE cocTasaser okoso 2000 H.

* * *

[To 3aknwounTenbHBIM pasaenam kypca VI kaacca (§§ 77—80)
yuaugdecs caM# CO3[1al0T TBOPYECKHE JHCTHl ONOPHBIX CHIHAJOB.
HoBuifi mMarepuan yuuredn 0ObsicHseT KaK OOBIYHO, HO 3alHCH Ha
JIOCKe He COXpaHAIoTCS.

Jlyumine paGoThl AEMOHCTPHPYIOTCA HA OTKPBHITOM CTEHJE.

J 27
2 Y Haomynb Temnepartypa 3THX TeJd Kamercst C€O-
ne';,eno‘_'? BEpIIEHHO Pa3HOH, XOTS OHH B TeYeHHE JIHTENbHO-

ro BpeMeHH HaXO[ATCS B OJHOM H TOM e HOMe-

wenny. OTC0Na BBIBOJA: C MOMOLIBIO OLULYIIEHUH CyAHTh O Temnepa-

type Ted HeBo3MOXKHO. O6 3TOM FOBOPHT M ONBIT, KOTAd TOCJ]e He-

KOTOPOTO BPeMEHH NpeGbiBaHUA B COCyAaX C Topsiueil M XOJOAHOM
Boflofi o6e PYKH OLHOBPEMEHHO MOMEINAIOT B TEILIYIO BOAY.

—200; 4-600; [Ipenensl H3MepEHHs M TOYHOCTb PErHCTPAlHH
0,0001°C TeMIlepaTyphl 3JEKTPHUECKMM TepMOMETPOM.
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SIBnenne TepMoseKTpHYECTBA GBLIO OGHAPYKe-
HO B 1821 roay nemenxum dusukom Tomacom 3ee-

1821 r., 3eefex,
cmuka—100 kv O€KOM. UVBCTBHTENIBHOCTH  TEPMOIEKTPHUECKOTO
TepMOMeTpa TaKoBa, 4TO NPH OTCYTCTBHH NOMEX OH

MOr OBl 3aDErHCTPHPOBATH TeMIepaTypy ropsiueii
CIUYKH Ha paccrosaHun 100 kM.

B kposh He Ilpu temneparype 42°C kpoBb He aGcopGupyer
pacTeops- KHCJO0DOJA BO3AyXa, H 4eJOBeK morufaer ot KHCJAO0-
ercs Oy POILHOH HEAOCTATOUHOCTH.

Asiaititii. EcrectBennasi temneparypa Tena uenosexka He

MoxeT OBITh HHKe 34°C. MCKyCCTBEHHO Xe ee HHOT-
na moHuxkawT fo 26°C u TOorga OpraHusM BHAN4€T B COCTOSTHHE
anabuosa. JKusHeHHEIE Tpolecchl B HeM 3aMCAJsIOTCH. Buecto
16 BIOXOB B MUHYTY YeJIOBEK jejaeT TOAbKO 4, ny.ibc nanaer ¢ 71
1o 25 ynapoB B Munyty. Onepupysa Takoro 60JbHOTrO, XHPYPr MO-
KEeT Ha BpeMs OTKJII04ath cepaue (mo 20 MuH.). A 06BYHO KHCAO-
pOAHOE ToJA0LaHHe MO3ra MOXKET MpPOJ0J:KATheA He Gojee 5 MUHYVT,
1ocJe 4yero B Kope 0OJBbINHX NOAylIapuii HAYHHAIOTCS HeoGpATHMEIC
NPOLECCEl, W YeJNOBeK IOC/]€ ONEepPauHH, B JIydileM ciysae, CTaHET
MCHXHYECKH HEHOPMAJbHBIM. B cocTosiHHE aHa0M03a HAXOAATCH 3H-
MOH MeaBelH, 6apCYKH H MHOTHe ApYIHe XKHBOTHEIE,

Cuia THXKECTH PTYTH He MOXKeT BEpPHVTH ec B
pesepByap M NOTOMY TEPMOMETP VCTOHUHBO (HK-
CHPYET MaKCHMaJbHYIO TeMneparypy.

¥3kuii kanan

J 28

- Tsra B TpyGax obpasyercs B pesy.abTaTte pas-
— J0OH — 5004 OCTH CHI IaBJEHHA TENJOrO H XOJOIHOTO BC3M-

—— S Xa Ha NJOLIaJAKV V ocHOBaHus TpyOu. Ecau cuaa

40H  80H  zapgewns xomoamoro soaavxa 140 H, a Temmoro —
100 H, 1o cuaa Tsirm cocrasaser 40 H. Veeanuus
BIBOE BBLICOTY TPYOBI, MBI VBeduuuM cuay taru g0 80 H. Sror
He (QaKT WLTIOCTPHPYeT Beapo Ge3 IHA Ha TpyGe noma. Honeuxuii
nizcareab [lonos B cBoeit kuure «Ctadp H mL1ax» oMucad, Kak nap-
TH34HBl B MEPHOX OKKYNAUHH, HCMCIb3VA CHJAY TACH B 3aBCICKEHX
Tpy0ax, pasbpacelzaiu no ropoay JilCTOBKH.

O6pasoBaniie GpPH3OB BO3MOKHO NpH hepciiale
TEMIIEpATyp MeXKAV Jecom H nameeil. [Inen Bertep
Ayer B CTOpOHY neca. Takoe Ke ABHMKEHWE BO3jlyXad BO3HHKAET
MEXIY TopaMi 1 JoJ1HHAMY,

Jlec — namus

J 29

Tumupsacs Coanlie — r1aBHBI] HCTOUHIK SHEpPrHE Ha 3eM-
Jletu «Coanna» ¢ M TIOTOMY He cayuailHO BCeX MHBYIIHX Ha 3eM-
Jde ZKaIeMHuK THMHPH?:EB HAa3BdJad OEeTbMH C(.‘.HHLIE.
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Jl 30

(1—2°C) > IMpu marpeBannu Boast ot 1 no 2°C Tpebyctes

(31=32°C) ya 1Y% GoJble Tenna, YeM TpPH HATPEBAHHH OT
31 mo 32°C. B 3TOM NpOsiBHJIACh HECOCTOSITENLHOCTL KaJOPiiH Kak
SJINHUIBL H3MEPEHUS TEMJI0ThI.

JI 31
Jfinep. Cospemenunx Jlomonocosa Jleonapa Ohaep
Boasra noafepKuBaa  Baraaabl JIoMOHOCOBAa Ha TNPHPOLY

temnothl. HMranpanckuit ¢pusnk Boabpta BechbMa JECTHO OTO3BaJsCA
o paGorax Jlomonocosa B Go/iee MO3/AHNE TOAbI.

IToMecTHB ABe [NIACTHHKH MeTalJ/a B BOAY,

B. Pymdopa B. Pymdopa TpenseM 3THX IJIACTHHOK APYr O Apy-

Ls disx ra JI0BeJ ee 10 KHMECHHUS.

AHAJOTHUHBI ONBIT ¢ Kyckamu Jjbga nposea I'. Jdesu. Jlex pac-
Tas., XOTS HHKAKOro NPHTOKA SHEPTHH H3BHe He OBLIO, & ylesabHas
TeNnJA0eMKOCTb BOAB BjBOe 0GOJbLie YAeJbHOH TelJI0eMKOCTH JbJa.
STUMH ONBLITAMH OTBEpPrajach HJies CYIIECTBOBaHHA TemJa0poaa.
a3 MOKHO HAarpeBaTh, IPEIOCTABUB €My BO3-

izt MOKHOCTL PACHIHPSTHCS, MpeojfojeBas armocdep-
HOe fnaBieHue, WIH 3adHKCHPOBAB HeM3MEHHLIM ero oobeMm. B mep-
BOM cjyuae PacXoji TemJoThl np marpesanun Ha 1°C Oyner He-
MHOrO OOJblle. YOeTbHafd TEMIOeMKOCTb IPH TOCTOAHHOM JAaBJje-
HEH GOJbIIE YAEKLHOH TEIIOEMKOCTH TPH [OCTOSHHOM oGbeMe.
1o cpoitetBo rasza Gowio masectHo pasuo. Moxrtop PobGepr Maiiep
ONpefiesua NPHUYUHY 3TOrO sBJEHHS, KOTOpas COCTOAJIA B CJACLyl0-
mewm. Korja ra3 HarpepaloT NpH HeusMeHHOM oObeme, BCA TENOTa
HICT TOJBKO Ha YBeJHYeHHe BHYTpeHHeH 3HEPTHH rasa, a ecau ras
pacumpsercs, OH, K TOMY »e, CoBepiiaeT paGoTy no npeoioJIeHnio
cuabl arMmocdepHoro jgaBiaeHusi. UToGm BEIMHCIHTH PA3HOCTH KOJH-
yecTBAa TEIJOTH M MeXaHH4yeckod paboTbl, HMeEIOTC BCE JaHHLIE.
Conocrasus pesyabratsl, Mafiep Ges Tpyla BHIUHCTHJI TEIIOBOH
sgBuBajgenT paboTel. Pacuerst Maiiepa — Bejaoleecst siBi€HHE B
WCTOPHH TEOPETHUECKOH (QHIUKH.

JI 32

Amopduoe Mporue BellectBa B pe3yJbTaTe HarpeBaHusd
CoETIAHNE nepexoifT M3 KPHCTANJIHYECKOTO COCTOSHHA B
HeYCTORUHBO )\ opguoe. OAHAKO B TAKOM COCTOSHHH OHH TIpe-
SLIBAIOT CPABHATENBLHO Hepoaro. DuiBaer, 4TO BapeHbe, CIyCTS BCe-
ro HECKOJILKO MecsileB 3acaxapuBaercs, TO €CTh caXap BO3Bpamia-
ercs, TaKuM 0Opa3oM, B NepBHUYHOE KPHCTaJNJIHYECKOE COCTOAHHE.
Crex/ao N0 TMPOLIECTBHH HECKOJbKHX IECSTKOB JIET TpeckKaercs, XKel-
Teer. B HeM HAYHHAKOT YETKO TPOCMAaTPUBATBLCST KPHUCTAJJBL KpeM-
uns. To Xe MPOHCXONHT M ¢ pachiasiexHoit cepoit. JoJroe BpeMs
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CUHTAJOCh, YTO [VIMUEPHH MOMKET HaXOAHTBCA TOJNBKO B aMopdhHOM
coctostHun. OaHaKo, KOrja TaMOXKEHHble UHHOBHHKHU BCKPBIJIH Tap-
THIO Gouek rauuepuHa, npubeBmero w3 epmanuu B Aurauio, K nx
HEONMHCYEMOMY YIHBJIEHHIO B 0OOYKax BMECTO KHUAKOCTH OHH OGHA-
PYHHIH JKeNTOBAaThle KPHCTAJJIbl cTpaHHOH Gopmel. Creunasibio
CO3/laiHas KOHQHKTHASA KOMHCCHS MOCJKe TINATENBbHONO paccieno-
Banusa YCTAaHOBHJIA, YTO TPH CTPOro ONpeReseHHOH NMOCJeA0BaTe -
HOCTH BCTPAXHBAHHH IJIHLUEPHH MEPEXOAHT W3 aMop(HOro cocTosi-
HUSL B KpHCTajiuueckoe. IMEHHO TaKOMY BCTPAXHBAHWIO TOABEPT-
7ach NapTHs TJHUEPHHA B pe3y/abTate pacKauHBAaHHA BO Bpems
WITOpMA, KOTOPHIH COMPOBOXKAA/J CYAHO Ha BCEM MyTH. Cayuaii-
HOCTb, KOHEUHO, HO B QH3HKe OLIBAET H TaKoe.

Fpynna coBetckux ¢usukos cMojlenupoBadaa
pellecTso (6opasoH), He ycrynaiouee no npou-
HocTH aJamasy. Onnako GOpasoH NPeBOCXOAHT a/iMa3s o TepMo-
crofikoctd. Ha BBICOKHX pexHMax pesanust oH paGoTaer Tam, rie
anMma3s roput. Beimyck Gopasona ocsous Jlemunrpaickuii abpasus-
HE 3aBoa «Hibuu»,

IIpu BwiGope kosdpouunenta Gesonacwocrn K
HETPYIHO BHacTtb B ABe KpalHoctd. CAMIIKOM BhI-
cokuit K mpuBeleT K HEONpaBIAaHHOMY Mepepacxoiy MaTepHadaa,
CIHIIKOM HHM3KHil — K aBapuAHBIM CHTYauHAM, HAKa3yeMbiM B yro-
JOBHOM nopsaxe. B npesnem PuMe cymecTBoBaJ Takoll 3aKoH: ecau
paspyurajocb 3laHHe H NPH ITOM He noru6Gaj HHKTO H3 UJIEHOB
CEMbH XO03HHA CTDOCHHA, Ka3HWAM apxurekropa. Ecam xe Gbuan
JKEpPTBH, Ka3HU/IH BECI0 €ro ceMblo,

«Ecam 6p1 KpreTaai 611 coBepuUIEHHO cBOGOIEeH
OT AHCHOKAuHil (HapyumleHusi B pelIeTKe), MOMKHO
Gb1i0 Obl PACUHTHIBATL HA TO, YTO €T0 NPOYHOCTD Oyzer Koacccals-
HOH, TaK Kak He Gbljao OB «1a6LIX» MeCT, JErko nmepeMemanuuxcs
N04 NeHcTBHeM BHEWHNX yeuani. Qu3UKaMi BBPAlUeHE MHKPO-
CKONHUCCKIie HUTEBHAHBIE KPHCTAJIMKH (TaK HAsbiBaeMble <yCll-
Ki»), NPOYHOCTH KOTOPBIX B COTHH H THICSYH pas 6oJaviie npov-
HOCTH MACCHBHBIX KPHCT4.IOB TOTO XK€ MaTepHaja, Tak Kak VCHEKII
MOTYT OBITb NOJVYEHB! Ge3lHCJI0KALHOHHBIMH. [IpoYHOCTh MacCHE-
HOTO Kesesza okoao 30 kr/mm?, a xenesuoro yca anameTrpoM
15 MM nopsizga 1400 kr/mm3s 1,

Bopason

Jpesuuii Pum

«YcHKH»

JI 33

Apitsionex Boaounabuble ROCKH TpH H3TOTOBJEHNH MeAHOM
IDOBOJIOKH TIPHMEHATCA Ha ApPTeMOBCKOM 3aBoze
uMm. KBupunra.
M3 Howneuxuit Meraaypruueckuit 3asox nM. Jlenuna
NpOKaThiBaeT NPOGUIH caMOH CJIOKHOH KOHCTPYK-
UHi. 3HAuUHTe]bHAS YacTh ero NMPOAYKLHH HieT Ha IKCNOPT.

! Hayka H uenoseuecTso. Mexnyraponuntlt exeronniuk. M., 3narne, 1966,
c. 256,
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JI 34

Onpeneauts yaeapHyio Tenaory mniabieHus TY-
TOMIABKMX METaJJIOB, OJAHHM M3 KOTOPBIX SIBJSieTCst
BO/IbpPaM, C MOMOUILIO KaJOPHMETPA HeBO3MOKHO. LA 3TOro me-
MOMB3YIOTCA [IPHEMBl CMIEKTPaJbHOTO aHAIM34.

Boabdpam

JI 35

Boaa u uyryn B oTauume ot GoabwmHCTBA Be-
WECTB NPH MJIABJEHHH CXKHUMAIOTCS, a IPH 3aTBep-
ACBAHHH PACWIHPAOTCSH. DTO NPHBOLHT K PasphiBy BOAOTPOBOAHBIX
TPY0 B 3HMHee BpeMsi. DTHM K€ CBOMCTBOM BOZBI OOBICHIETCS
MPOLECC paspylleHHs TODHHIX MAaccHBOB, KOTAA 3aMep3alomias
HOUBIO BOXA pACUIMPSIET TPEIUHHBl MEXIy CKaJaMH, a JHeM, pac-
TasB, NPOHHKAET BCe riy6xe u ray6xe.

ITox BBICOKHM HaBreHHeM Mejb npuobperaer
TEKyuecTb Macia, a BOJAOPOJ NPOXOLHT wuepes
CTAJIbHYI0 TJIACTHHKY TOJIIHHOR B 5 cM,

[Ipn nocagke coBpemennoro CBEPX3BYKOBOIO
naiinepa Ty-144 nauboibuiee CONpPoOTHBAEHHE He-
TIIBITEIBAIOT OTKJIOHSOLUKECS 3aKpblakH., OKkasamnoch,
TO BBIAEPKHBATL CTOJb BBLICOKYIO TEMIEPaTypy, BOZHHKAIOUIYIO
B pesy/ibTaTe TPEHHT META/LIa O BO3AYX, MOXKET TOJbKO THTAH.

Bopa! Yyrys!

Meas — macho

Ty-144
3aAKPHUIKH

J1 36

Benukuit pycckuii nesen ®emop Msanosuy Illa-
JANHH, o0jajast NPeKpPACHBIM TOJOCOM, OblI ere
H H3YMHTENbHBIM akTepoMm. OnHaxAbl NpH GOABLUIOM CTEYEHHH lle-
HHTeJIeH HCKYCCTBAa TIPOBOAHJACH JAHMCKYCCHS O BO3MOKHOCTSX ap-
THcTHYECKOro macrepersa. ITo Bompocy o tom, Moxer am aprucr
34CTaBHTL MOBEPHTL 3pHTeJell B peaNbHOCTb MPOHCXOIANIETO Ha
CUeHE, MHeHHs Oblin pasubie. B pasrap cnopa llaasinan uesawmer-
HO BBIIUEJ M3 3a7a M 4epe3 HeCKOJbKO MUHYT NOSIBHJCA Ha ClHeHe
B pa3opBaHHOW pyGaxe c mepenadykadHbIM camell aunom. [iasa
€ro JMX0pajioyHo GJecTenH, B3rasl ObJI HANOJHeH yxacoMm. «[lo-
Kap»,— cpuBaiomuMcs  rojocom npoushec Hlaasinum. «Totyac
JKe,— BCIIOMUHACT OJHH M3 NPHCYTCTBOBABIIHX B 3a/e,— 5 MOYYB-
CTBOBAJ 3anaX AbIMa H VBUAEX B ray0HHEe CUeHBl BJHKHM miaMeHus.
3amoxpatuaa nanuka. B yaKkHX 1pOX01aX H Y PeLKHX JBEPHBIX Npoe-
MOB BO3HHKIa AaBka. Jlioau nagaau. U B 3TOT MOMEHT €O CleHBI
sarpoxotas cMex Hlananuna. ®emop Hanosuy ceirpad. Ilpoaoa-
KaTh THCOVT He ObLIO cMblcaa.

Ilpn HaJIMYMH MHOTOUHCIEHHHIX H UIHPOKHX BHIXOI0B ny6auKa
Morna Obi 0Oe3 BOJHEHHH N wWyMa NOKHHYTh 3ad. (Yem Gosbime
[I0Walh NOBEPXHOCTH HCMapsiomledcs IKIAKOCTH, TeM Ghicipee
Henapeniic},

IHananun
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J1 37

AGcopbuns JKuakocty, ¥ B YacTHOCTH BOAA, MOTYT pacTBO-
(priGh) psith B cefe pasJiHYHbIE rasbl. Hanuyue xucsoposa

B BOje MNOATBepKAaerTcsd AbIXaTeJbHbIMH OpraHaMu peI6 H APYTHX
oburateneil osep, pek u Mopei. B nonorperoil g0 50°C, a sarem
OXJaJKIeHHOM 10 KOMHATHOH TeMiepaTyphl BOJE PHIOB TOTYAC XKe

noru6arot.
(Yabans) Buicoko B ropax BOLA KUINT TpH TeMneparype
Gosee nuskoit, yem 100°C. B Taxoii Boje HeJIb3A
CBapuUTh MSCO, KPYIy, IPHIOTOBHTE [HILY. Ceiiuac cnemuanbHO AJA
4y26aHOB M JKHTEJell BLICOKOTOPHBIX CeJIeHHH BBHIYCKAKOT KYXOHHYIO
mocyjy THIA CKOpOBapok. Pamblie Xe yaGaHpl TpPH NPHIOTOBJEHHH
MUIM KaK MOXKHO NJIOTHEE 3aKPbIBAJHM KOTJBI H HA KPBHIIIKH KJIdJIH
TsKEJBe KaMHH.

[lpu oTkauMBaHUH BO3AYXAa H3-TOA KOJOKOJA
BO3AYLIHOIrO Hacoca BOAQ, HAXOAAWAACH NMOA HHM,
3aKkAnaer NpPW KOMHATHOH Temueparype. 3aKHIaer
n cpasy ke saMepaaer. BricTpoe ucnapenne BO BpEMA KHICHHA Oe3
NPUTOKA SHEPrUH W3BHE BeJeT K Pe3KOMy NOHHMKEHHIO TeMnepary-
DHl H, KaK CJeICTBHE, K 3aMep3anuio. ITHM Ke o0ObsicHAGTCA H 3a-
KHaHue BOAbl B KoJ6e, HarpeTod A0 KHNEHHA, NPH YCJOBHH, UTO
koa6a MJIOTHO 3aKyNOpeHa, KOTAa K Hed CBepXy NpHKAcalTCd Ky-
coukOoM Jabfa. IIpu sTOM map B Koa0e KOHJeHCHDPYETCH, NaBJCHHE
nanaer, Boja sakunaer. Kunenue mMpOJOJIKAeTCs HENOJro: MHTEH-
CHBHOE WCTapeHue NOBbIAeT AaBJeHAe W MOHHKAET TEMIEPATYPY.
Tak MOMKHO NOCTYIUTH HECKOJBKO pas. DTO SIBJIEHHE HCIOJb30BAHO
B paboTe GecTonOYHOI0 NapoBo3a, KOTOpHIfl 3amnpasJisitoT meperpe-
THIM NapOM B KOTEJbHBIX, HAXOAAIMXCH Ha Ge30NMacHOM paccros-
HUH OT B3pHIBoomacHmx npexnpustuii. Ilocae OJIHOH 3aNnpaBKH JIO-
KOMOTHB MoxeT Tpoitti paccrossuue 50 KM, Beis 32 coboii cocTas

u3 10 BaroHoB.

3aKunur —
3aMep3HeT

JI 38
18 uen.—8 Ins noctpofiku naposoil mammus K. W. IToa-
30 nynos 3yHOB mompocua 18 yesOoBeK. Janu emy Bcero 8.

TMosaynos paGoran, He maas cebs. OTAeabHBIe feTalld yCTAHOBKH
pecusu Gostee 30 mymos. Jasi ero 3/10pOBbs TaKHE HArpy3kH okasa-
JIHCh CMepTeJbHHMH. 32 HECKOJNbKO AHEH [0 MycKa MallHHBI HBan

HBanoBuu ymep.
Ha coxpaHHBIIHXCSH YepTexax MallHHbI IMonsy-

HOBAa HMeIOTCS TOMETKH, HalnoOMHHAIOUlHe MOYEpK
M. B. Jlomorocosa. He uckaioueso, yro Muxaun BacuianeBHd 3Ha-
KOMHJICS C NPOEKTOM Malluubl, B 310 XKe BpeMsA H. U. TlonsyHos
npuesxan B [letep6ypr u Berpeya ero ¢ M. B. JIomoHOCOBBIM MOT-
Ja cocTosIThes,

JlomMonocos?
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Bosbmne ckopocTH BpalleHHs TYp6uH mpu Ma-

Teopema et
o iubibmne. Bixe ; a;ﬂeHM CMELICHNH OCH BpPAUIEHHS NPUBOAHIH K
Tﬁ,pﬁ"w PaHAHO3HBLIM  aBapusM. [loBbllleHHe npovnocTH
apans BAJIOB He MPHHOCHJIO XKeNaeMbIX pesysbraTos. Cue-

JIO W HaXOAUHBO peliHa 3Ty npobaem

On npeantoxua ¥ MaTeMaTHUECKH A0Kas3al, qio, gpamaﬁ}(r:bng?;g:
KoM Baje, Typ6una OyAeT caMOLEHTPHPOBATHCH. ITO B KAKOWH-TO
Mepe MOXKHO MOKa3aTh Ha NMpuMepe BoJ4Ka. YeM OwicTpee o Bpa-
I1aeTcsl, TeM CNOKOHHee H BePTHKaJIbHee ero och BpalieHHs!

J1 39
6—8 arl— IToBblcHTh TeMmepaTypy B3pHlBa B HHJIHHApE
npexnenpe- ABHraTeJsi BHYTPEHHero cropa”us onacuo. Jas

n;zl;:giel STOrO HYXHO YBeJHYHTL NaBJIEHHE, a TOTAA MOXKeT

IPOUBOHTH TNpexKAeBpeMeHHoe 3akurauue, [IBura-

TeJib HauHer padoratb BpasHoc. [ToBeicuts KIT[] aBuratenss nmoHu-

KEHHEM TeMIepaTyphl XOJONUJbHHKA — 3HAYHT OXJalAHThb BCIO aT-
Mocdepy, B KOTOpOil paboTaer ABHraTesb.

Cympba camoro u3oGperartenss Pymonnda Hda-
3e/1s OKasaJjach Tparunueckod. Ou noru6 eme noJ-
HBIM CHJI BO BpeMs mepeesjia MO MOpIO -
aud B Anrauo B 1913 r. Ha mope pﬁsurpanaca 6$pﬂ.n%e1;)c$i?t}é
Husenp M060BajgcA BeJHYECTBEHHOH KapTHHOH mITOpMa H 651.&
CMHIT ¢ maayOwl BosiHo#. EMy Gbisio Toraa 55 ser,

Pynoasd
Hnzens

Vill. TMCTbl BBAMMOKOHTPOSA

[Mpu usyuenuu Kypca ¢usuku B VI ksmacce nstb ypoKoB OTBO-
AsTcst 1715 paGoThl [0 JIHCTaM B3aHMOKOHTPOJIS.

MepBbli nucT B3aMMOKOHTPONS

B3aumocBa3p fiBJ€HHA NPHPOAHL.

Lleas # 3anaua Hayk.

Pu3HYECKHE SIBJICHHS.

CB#A3b QH3HKH ¢ APYTUMH HayKaMH.

M. B. JlomoHOCOB.

®usuyeckue Tesa.

@opMb MaTEpHH.

Ha6aonenns u onbiTe B Gusnke.

UTO 3HAYHT U3MEPHTb BEJIHUHHY?
PasBuTHe B3rISA0B 0 OCTPOEHHH BeLIECTBa.
. Hueno JlomMmunra.

. M. B. /ToMOHOCOB O CTPOEHHH BEIIECTBA.
. BpoyHoBckoe nBHXKeHHE.

. TIpoMexyTKH MeXAy MOJIEeKYIaMI.

. .

....
SCRXNOUE N

[ —y
s Lo b —
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
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Huddysus.

OnbiThl, YTBEPKLAOLIKE MOJEKY/IAPHO-KHHETHYECKYIO TEOpHIO.
HaMepenue juaMeTpa H MacChl MOJIEKYJIBI.

[Mputaxenne MOJEKYI.

Onwpr Ultepna. )

OG6iiye BHIBOABI U3 MOJEKYJASIPHO-KHHETHUECKOH TeopHH.
Mexanuueckoe JBHKEHHE,

TpaexkTopHs.

ITyTb.

PasHoMepHO® ABHMKEHHE.

CKOpOCTh.

Enuununa Macchl.

ITnoTHOCTB.

Kak BHUHCAHTbL Maccy Tena? Kak BHIYMCAHTE 0ObeM Tena?
[1puunHbl pa3/IHYHS MJIOTHOCTEH BELIECTB.

Kax BHUHCAHTbL NyTh? Kak BLIUMCAHTH BPeMsl [BHMKEHHS?

Bropo# nucT B3aMMOKOHTPONSA

Hnepuus.

. TepBuiit 3akon HbioToHa.
. PaGora apuraTte/isi BHyTPeHHEro Cropanus.

Cuana.

. Culla TAXKECTH.

. Bec.

. HeBecomocTb.

. Enunuua cuJbl — HbIOTOH.
. BekropHble BeJHYHHHL.

H3o6parxkeHne BeKTOPHBIX BEJHUHH.

. PasnopeiicTByiomas.
. CaoxeHne cuJl.
. OT uero 3aBHCHT CHJA TPEHHA?

Koad¢uupesT TpeHus.

. Buabl Tpenns.
. TlpuupHLl BO3HHKHOBEHHS CHJI MOBEPXHOCTHOTO HATAKEHUS.
. OnbiTHOE oTpejeneHHe Kos(p@uiueATa MNOBEPXHOCTHOIO HATA-

HEeHHud.

. CMaunBaHue H HecMauuBaHue.
. Qopmyaa JKwopeHna.

. HaBaenue.

. ®opmyabl. 1aBjeHHS.

. Enunuub gaBienns.

. Manomerphl.

. 3akon [lackans.

. HoGulua HedTH.

. Cxadaunapn. baruchepa. Barnckad.
. TugpaBanueckuii mpece.

. Coobmamiuecs COCVALI.

29.
30.

3L

32.
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18.
10,
20.
21,
22.
23
24.
25.
26.
27.
28.
29.
30.

e

CBoilcTBO €O0OOMAIOIINXCS COCY/0B [AJ5 OLHOPOIHOH MKHAKOCTH.
CpoitcTBO cO00LIAOMIMXCS  COCYAOB [  PasHOPOAHBIX JKHI-
KOCTeH.

HIno35.

Boponposox.

TpeTtni nUCT B3aMMOKOHTPONS

. Ilpnunna aTMochepHoro aaBjeHHS,
. HarnerarenbHuil BOASIHOH Hacoc.

. BcacniBaromufi BoAsHOH Hacoc.

. Besnunna atMochepHOro JaBieHus.

Bapowmetpwr.

. Anepong.

HarnerarenbHelll BO3AyIIHBIN Hacoc.

. Paspexaromuii Bo3aymHbli Hacoc.
. Hacoc Komosckoro.
. IlpuunHa BO3HHKHOBEHHS BBHITAJKHBAIOIIEH CHJIHL

ApxumenoBa cuaa.
YcaoBus nJiaBaHUs Tedl.

. Bonousmemenue cyaHa.

[Tonbemuas cuaa rasa.

4 Onpeneﬂeﬂne MJIOTHOCTH TBEPHABIX TeJ C HCOOJIL30BAHHEM APXH-

MEJOBOH CHJILIL.

. Onpe,ueneﬂne IJIOTHOCTH KHIAKHX TeéJl ¢ HCIOJB30BAHHEM ApXH-

MEJIOBOH CHJIHL.

PaGorta.

®opwmyaa pabote. Enunnna paborsl.
MouHoceTs.

dopmyaa MouHOeTH. EZHHHIIA MOLIHOCTH.
KITHO.

Henonsuxkubit 6/10K.

[ToaBHIKHBIE OJI0K.

[Tonucnacr.

CreneHHON MOJHCOACT.

Priuar. ¥YcaoBue paBHoBecust peluara.
Dueprusg.

[Torenuuanbuas sHeprHsi.
Kunernueckaa sHeprHs.

3aKOH COXPAaHeHUS 3HEPTHH.

YeTtBepThii NUCT B3aMMOKOHTPOMNS

Vizsmepenne Maccel Ha phIUAKHBIX Becax. (JIP}
Onpeznenenue NJI0THOCTH TBEPAOro TeJa. (JIP)
I'panyuposaHHe MpPVIKHHBL (JIP)
Onpenenenne xosddummenra Tpedus. (J1P)
BuisicHedde VeJa0BHA NiaaBaeug Ted. (JIP)
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11.
12.
13.
14.
15.
16.
17.
18.
15
20.
22,

22.
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10.

YenoBHe paBHOBecCH phluara. (JIP)

. Onpenenenne KITI HaxJOHHOH IHJIOCKOCTH. (JIP)

[Tpouecc M3roTOBJEHHA TEPMOMETpA.
JKunkoctu B TepMoMerpax.

Buasl TepMOMETPOB.

OcoBeHHOCTH MEIHIHHCKOTO TepMOMeTpa.
Tensonepenaya.

KonBexuns.

O6pasoBaHue THArH.

BosuuknoBeHue O6pH30B.
TennonpoBOAHOCTD.

Tens0npoOBOAHHKH H TEMJIOH3OJAATOPHL,
Jlyuencnyckanue.

Ten10eMKOCTb.

YaenbHasi TENJIOEMKOCTb.

KoanuecTBo TENMJOTH, BBIAeJAIOUleec] NPH OXJaXJ1eHHH HJIH
Heo0XolHMOE JIS HarpeBaHus TeJa.
Kanopus.

MsaTbId NMCT B3aMMOKOHTPONSA

OnbiTHOE ONpefiesaeHne YAeJbHOH TeNJOEMKOCTH.

. Tennora cropaHus,

Ko/auuecTBO TENJOTH, BHIAENSIOLIeecs NMPH CrOPaHHH TOMJIHBA.
KIT narpeBarens.

. ¥Yupyrocth, NJacTHYHOCTD.
. Ilpenen ynpyrocrs.

. 3akon I'yka.

. ITnaBnenne.

I'paduk naasiaenus Hadraanna.
CpoficTBa TJ1aBJEHHS.

. YhenpHas TeJoTa TJaBJIeHHSA.

BoluncaeHne KoJuuyecTBa TEIJIOTHI, HeD(')XOIlHMOl"'l oI [Japdae-
HHHA.

. Onpepenenne yAeNbHOH TeMJOTH NJIABJEHHA ONBITHHIM IyTEM.
. TIpouHocTb.

. Ilpepen npouHocth.

. TennoBo#l 3KBHBaJeHT pabOTHL.

Hcnapenne.

. CeoficTBa HcnmapeHwus.
. OGbscHeHne CBOHCTB HCMAapeHusl ¢ TOUKH 3peHHs MOJEKyaap-

HO-KHHETHUECKOH TeOpHH.

. X0NOAUJbHHK.

. Kanenue.

. 3aBHCHMOCTDL TEMNEPaTyphbl KUIEHHS OT AaBJeHHS.

. ¥eabHas TenjoTta napooGpasoBaHHA.

. Onpesenenne YAeAbHOH TeMJIOTH NMapooOpa3sOBAHHA ONBITHEIM

MyTeM.

25. Pabora npu pacliupeHuyu rasa u napa.

26. KIT TensoBHIX MallHH.

27. Ocobennoctd TypOHH.

28. I'padux paboThl ABHraTe/st BHYTPEHHEr0 Cropanns.
29. I'padux paboTh pmH3eqs.

FHa ouepeasoM ypoke nocie [HCbMEHHOH pabOThi M yCTHBIX
OTBETOB IO 7-My JIHCTY ONOPHBIX CHTHAJIOB BCE ydaulHecs PacKphbl-
BAIOT CTPAHHIBI C BOMPOCAMH [€PBOr0 JHCTA B3aHMOKOHTPOJAS 1l
yuutenb B Teuenne 20 MHHYT, B Temrne OOCTOATENbHO OT-
Beuaer Ha 30 BompocoB mepBoro Jucra. Pafora HAeT 3HAUMTENb-
HO OBICTpee, ecJu BONPOCH 3a4YHTHIBAET HE YYHTENb, & OJHH
U3 YyalluXcs.

JoMa yueHHKd THIATEAbHO T'OTOBATCA K OTBETaM Ha Bce BOIPO-
CBl, C HENOHATHBIMH BONpOCaMH OHH O6paIlalTcs 3a MOMOILLIO K
TOBapHIAM, H MHOrOKpaTHO KOHTpOJupyloT Apyr apyra. Orcroza
H HasBaHHe «JlucThl B3auMOKOHTposisi». C HauboJiee TPyAHLIMH BO-
NpPOCaMH MOXKHO obpaulaThesi B Jioboe BpeMa K yUYHTEIO.

Ha caenywomem ypoxke K jfocke BuxoAasaT 10—15 uesosek, xo-
TOphle MOATOTOBHJHMCH K OTBeraM Ha Bce Bonpoch. Eciu xenalo-
IIHX OTBeuaTh OylaeT GOJbINE, OHH OCTAlOTC HA CBOMX MeECTdX, HO
KaxJOMy BHJaercd YKpelJIeHHBIH Ha mojcraBke (uaxok. B nep-
BOM CJydYae yuuTesab caiuTcsl B riyOHHe Kjacca W COCTaBJIsIeT CHH-
COK OTBevaruux. BeicTaBisieTcsi OLEHKAa 3a OTBET Ha KaxkKIblH BO-
npoc, urorosasi — 1o BceMm orseraM. CocraBasiollue OLEHKH H pe-
3yJAbTATHPYOIAs OOBABASIOTCS TOJABKO IIOC/E ONpOca BceX yda-
IHXCA.

Korpa yueHWK OTBeYaeT ¢ MECTa, OlEHKY OGBABJIATL HYIKHO 34
Kaxaed orser. BepoMocTh nopydalT BecTH OAHOMY M3 YYEHHKOB.
BosmomxeH W Takoll BapHaHT, KOTJa Bce YUeHHKH CaMH BHICTABJSAOT
ceGe oueHkH, oObABJAeHHBIE yuuTejeM. VIMeHHble JMCTOUKH CJal0T
YUHTEJI0.

Kaxneiil yueHHK J0JKeH OTBETHTh He MeHee yeM Ha 4—35 Bompu-
coB. B Xozme oAHOro onpoca MOXHO TOBTOPATh OAHH H Te Xe BO-
npocel Jincra. Ecau yueHHK He MOXKeT OTBeTHTb Ha BONPOC, €ro or-
CTPaHAIOT OT JajbHelillero onpoca (cTosBmKH Yy JAOCKHM caHTCA Ha
MecTO, OTBEuaIWHi ¢ MecTa claer cBoil ¢uaaxok). Onpoc nepBoii
rpyunsl Moxer npomoskarbes or 20 g0 25 MHH. DTO BO3MOXKHO
JHIOL B TOM CJy4ae, €cjiM IIPH OTBETe Ha BOINPOC, CBA3aHHBIH C BHI-
NOMHEHHEeM YepTexed, 3amucbilo (GOpPMYN HKJIH BblUepYHBaHHEM
cxeMm, Ipynna He XKJAeT NOATOTOBKK 3TOrO yueHHKa K ortsery. Bo-
Npochl CJAEAYT Jajiee, W YYeHHK CIOKOHHO BHITOJHSAET Bce uep-
texn. OTBeT MO TOTOBBIM 3aNHCAM [JHTCA BCEro HECKOJbLKO Cce-
Kyua. Ha sToM e ypoKe MOXKHO ONPOCHTB H Bropylo rpynny. [lpu
STOM KpHTEpHIl OLEHKH J0JKeH OBITb HECKOJbKO CTPOXKE.

He noaroToBMBIIHECS K OTBery Y4allHecsi OTBEYaloT BO BHe-
ypouHoe Bpemsl. KOHTDONHPYIOT MX H OKAa3LIBAIOT HM NOMOIIb TO-
BAPHILH.
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Ipu oupoce MO MEPBOMY JHCTY JONYCTHMBI HEKOTOPLIE CHHCXOXK-
ACHHUS, ecau A0 3Toro pebsta He paboTaJH IO TAKHM JIHCTaM B
1V uap V Kiaccax.

Ha BpeMmsi oTBeTa BTOpOH IpVINBI yyalluecs, OTBETHBINHE B nep-
Bhie 20 MEH YPOKa NOJAYYaIOT HHAMBHAYAIbHEE 33/laHuA.

AHaJIOrMyHO MPOBOASATCA YPOKH TO OCTAJbHBIM JIHCTAM B3aHMO-
KOHTPOJISL.

IX. YPOKU-TPAKTUKYMb!

CoBpemenHbie NporpaMmel o (H3UKe IpeAycMaTPHBAKT MPO-
BejleHHe 3a Bce roabl oOyuenus 47 jgabopaTopHbIX pador, 42 npak-
THueckux U 328 pemoncrpanuii. B nepecuere na paGouee Bpema Bce
oTH paborbl 3aHuMalor okojo 20% yuebuoro Bpemeny. [Toadop ne-
MoHcTpanuufl, o6beM NnabopaTOPHBIX HCC/AefOBAaHHH H COOTHOIICHHE
BpEMEHH, OTBOJHMOIO Ha H3yueHHe TEOPETHUECKOH yacTH Kypca, H
BpEMEHH, OTBOAHMOrO JAJfl MPakTHYecKHX pabor, uHe BH3LIBAET
GoJbIIMX BO3DaMEeHHH y neiaroroB-npakTHKoB. M Bce Ke npaxru-
yeckash CTOpPOHA Kypca (H3HKH B HaBLIKAX BHIIYCKHWKOB cpeaHei
IIKOJB OCTABJsieT XKejaTh MHoro Jyumero, OOumupHbe 3KcnepH-
MeHTaJAbHble HCCJAENOBaHUS [MOCAECIAHHX JeT HarJsaAHO ToxasalH,
YTO AHJAKTHUECKHE pe3epBhl B 3Toil 06sacTH HayYHOro MOHCKa elle
JlaJieKo He HcYeplaHbl, a NyTH JajbHefiliero NOBHILIEHHS MPaKTH-
yecKUX HaBBIKOB yuallHXCSl CJeAyeT HCKaTh B elle 0oJiee TeCHBIX
KOHTAKTAaX TEOPHM H 3IKCHEPHMEHTAJbLHON NpaKTHKH. AKTHBHOE OT-
HollleHHe yyamuxcs K (u3udecKoMy NPaKTHKYMY H NEpPBHYHBIE HA-
BHIKH TEXHHYECKOTQ TBOpYecTBa pebAT MOrYT Da3BHTbCA H OKperl-
HYTb TOJBKO B TECHOM OOLIEHHH C H3MEPHTENBbHON annaparypoi,
naGopatopHblM 0GOpPYNOBaHHEM H PA3JHYHOTO POJAA MEXaHH3MaMH.
Her u He Moxer OHTb abCTpPAKTHBIX KOHCTPYKUMI, HET W He MO-
xer ObThb 3demepHbIx MexanusmoB. IlpakTtuka mnpegonpenedsier
TEOPETHUYECKHE HCCJeJOBaHHs, MNPAaKTHKAa CONyTCTBYeT HayYHOMY
NOMCKY, MNpaKTHKa 3aBepliaeT TeOpeTHYeCKH OO0OCHOBaHHbIE Bbl-
KJafKH., B cBere 2THX NOJOMKeHUH BCs AeMOHCTPAaIlHOHHAs 4acTh
NporpaMMHOrO Matepuasa no ¢usuke Obuia THIATENLHO lepecMor-
peHa B mjaHe npeoOpPasoBaHMs 3HAUMTEJbHOH YacTH ee B pacilu-
peHHble npaktTukymsl. IIpH sTOM HEKOTOpLIE NPOrpaMMHBIE JE€MOH-
CTPALHH BHIOJHAIOTCA B TOM BHJE, B KaKOM OHH PEKOMEHAYIOTCS
TPaAHUHOHHOH MerTomuKo#. D10 JeMOHcTpauui, 0e3 KOTOPBIX CYTh
GHU3UUECKHX ABJCHHA W 32KOHOB OCTaHETCH HENOHATOH yYaUIHMH-
csi (apxuMefoBa CHJA, 3JMEKTPOMArHuUTHAsS MHAYKUMS W Ap.), Ae-
MOHCTpAallin, OnacHele AJd yyaumuxca (odHapy:Kenue Beca BO3jyXa,
3aBHCHMOCTb TEMIEPATVPbl KHIEHHS OT HaBjeHus K Ap.) H A4
npuOOPOB (OUBITHI € HW3MEpPUTEJLHO! annapatypoil BHICGKOH TGY-
HOCTH), BCE BHABl KHHOJEMOHCTpaIHii.

C apyrofi cTOPOHBI, HepaUHOHAJbHO TPATITH APATOUCHHBIE Mid-
HYTHl YpPOKA Ha AEMOHCTPaUHIo oibiTa ¢ wapoM ['paBusania uaw
clenyeriieM CBUHLUOBRIX HianHapos. B mnepsom cayuae npolece Ha-
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rpeBaHus H OXJax/eHHs IMapa 3aHuMaer 3—4 MHKH, a BO BTO-
POM — HYXHO JHOO OTKA3aTbCd OT MNOABELIMBAHHA 3HAYMTEJNLHOTO
yHeaa rpysos, Ju60 pacxoloBaTb BpeMs Ha NOABEMIHBaHHE M pa3-
GopKy THpAsHAB IPY30B. Ecau e ydectb, UTO Ha KaXKIOM YypokKe
TPHXOJHTCA MPOBONHTbL HECKOJIbKO JAEMOHCTpPamnHi, TO craHeT Mo-
HATHOH NpPHUYMHA OCTPOro nedHIHTAa BPeMEHH HA VPOKaX (H3MKH.
Caenyer npusHaTh, UYTO B NPOBEJEHHH JAEMOHCTPAIHOHHONO 3KcIe-
PHMEHTA Ha YpPOKe HaJl COBPeMEHHOH MeTOAHKOH TArOTEeeT BeKaMH
cioxusllancs Tpaaunus. besycaoBHo, oueHb KpacuBo H 3pherTHO,
Korja caM YYHMTeJb MHOFOKDATHO BBIBEDEHHHIMH IBHIKEHHSIMH BOC-
MJIaMeHsieT BaTy, CMOYEHHYIO 3(DHPOM, MeXAy KOHIYKTOPaMH 3JeK-
Tpo(OPHOH MallHHB, MarH4eCcKoi cHJIO# MOUIHOTO MarHHTHOTO MO-
Jis 3acTaB/sger B3JdeTaThb HAJL CTOJOM a/JIOMHHHEBble KOJbLa Ka-
TyuIkd ToMIICOHA MJIH HENPHHYXKAEHHO JepXHT B PYyKax TpeneTHoe
nJaMs rasoHanoJHeHHbX Tpy6ok. [laxke caMoMy yuuTemao TpPYIHO
paccraThcd ¢ THMH MHHYTAMH HayyHoH BJACTH HAX CBOHMH IH-
tomuamu. Ho—urto penats — neparoruueckas uenecoo6pasHOCTD
HacTosienbHO Tpebyer HMHOro nojaxoja K yueGHBIM JEMOH-
CTpANUAM.

Tpaauunonuas MeTOAHKA BOJLHO HJAH HEBOJILHO OrpaHHUMBaeT
JeHCTBHUS yunTesa 00A3aTebHBIMH NeMOHCTPAUHsMH, BHIIOJTHAEMbI-
MH HENOCPEACTBEHHO B TpOIleCcce H3JIOKEHHS HOBOTO MaTtepHasa.
Koanuecrso xe pabor, BKIOUAEMbIX B PACUIHPEHHbIE NIPAKTHKYMHI,
3HaYuTeIbHO mupe. Kaxabllli yunTedb HMEeT NOJHOEe NpPaBo YBeJi-
YHTh UYHCJO ONBLITOB H Ja)Ke BLIAENHUTH IJIS 3TOr0 OAHH-IBa AOMOJ-
HHTEJAbLHLIX YPOKa. DTO 3HAYHT, YTO OOGBIUHBIE YPOKH HAYHHAIOT aK-
THBHO BTOpraThbcsi B Te BHAB PaloTHl, KOTOPHE paHee IPOBOAMIHCH
TOJBKO € OTAEJbHBIMH YUAIIHMHCA BO BPeMsl 3aHATHA (PHIMUECKHX
KpyxKkoB. B pesyabrate 3Toro uenecoo0pasBb onepexaiuiie
SKCHEPHMEHTH M JeMOHCTpalldH, KOTAa yuallHecs emle 10 u3yde-
HHA 3TOr0 MaTepuaa Ha YPOKaX 3HAKOMATCA € SBJAGRHAMHE, Hayu-
HOe collepKaHle KOTOPBIX OVAeT H3y4aThest HEecKoJabko nosme. Or-
BepraTth TaKHe HpaKTHHYecKHe pabOoThi — 3HAYHT OTBEpraTh Bee fB-
JEHHA OKPYXalOUEero MHpa, ¢ KOTOPBIMH CTAJKHBAIOTCH HALIH JIeTH
3ajoaro Ao nauasna usyuenns ¢usuky. Onepexaloine JeMoucrpa-
uun, He Tpebya GoablIKX 3aTpaT pabouero BPEMEHH, CO31AI0T yCTOM-
YUBBIH HHTEpPeC vyauluxcad K (Qu3pKe KaK K yueOHOMY TpeiaMmery,
pacKpenomalT pacckas yuyuTe/s MPpH H3J0XKEHHH HOBOro Marepua-
Ja, CBA3aHHOIO ¢ STHMM OMNLITAMH, CNOCOOCTBYIOT IMTYHOKOMY 1OHH-
MaHHIO H NPOYHOMY 3aNCMHIHAHUIO YueDHOro MaTepHaJa BCEMH yua-
IHMHCH.

B Xome mepBhIX ABYX JeT H3VUeHHS QHIHKH NPOBOIHTCH YeThIpE
vpoka-npaktukyma: apa — B VI kaacce u aBa— B VII. [lepewii
VPOK-TIPAKTEKYM OXBaThiBaeT [Ba pasiena: «[lepBonauaabubie cpe-
JEeHHS O CTPOEHHH BellecTBa» u <JIBHiKeHHe H cuawl», M3 25 nemou-
cTpanMil, peKOMeHIYeMBIX B 3THX pasjenax yueBHOH nporpammoii,
TONBKO 9 npoBoAsTCA BO BpPeMA YPOKOB NPH H3JOKEHHH HOBOTO
MaTtepHa)ia,
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1. Cnocobbl u3MepeHHs Bpe- 6. Cinoxenne  cua,  pei-
MeHH CTBYIOIIHX Ha TeJIOo MO
2. Mogaenb Xa0THYECKOro OJHOH NpsMO#

ABUKEHHST MOJIEKYJI. 7. Paspysanue
3. Ceoboanas audpysus na-
POB H rasoB

pe3HHOBOH
KaMepbl 1O KOJOKOJOM
BO3AYILIHOTO Hacoca

4. Muboysus KUIKOCTEH H 8. Kunoguaem «Cuna pas-
rasoB JEeHHS H NaBJeHHE»
9. Cnocobs omnpejeneHus

5. Kunoduabm «Tuddysus». NJOTHOCTH BelllecTBa
KpoMe mnepeuncaeHHBIX [AEMOHCTPalldd, Ha YPOKe IPOBOAHTCH
ellle ONHA — CXKATHE TEN NMPH OXJaXKJeHuH. JTO ollepekaiouas je-
MOHCTpAuus, TaK KaK IJaBHBIH ee aKUEHT — Ha CHJe, BO3HHKaI-
med NpH CXKATHH, a 3TO paccMaTpUBaeTcsl B CTapIUMX KJaccax.
Bce ocranpHbe JEMOHCTpPAIHH H3 5THX Pa3jeNoB BRIHOCATCA Ha
ypPOK-pakTukyM. PaGoThl, BbIcTaB/IeHHbIE HA CTOJAX, epPeYHCIEHb
Ha nyakate (3TOT MJaKaT BLIBELIMBAIOT Mepel yualluMucs BO Bpe-
MsI MHCTPYKTHBHBIX nosicHenuii). TlpuBoaum nepededb 3THX pabor.

MepBbld YPOK-NPAKTUKYM

1. Hcnapenue tBepaoro tena.

2. KonBeknus Bo3jyxa.

3. TlpursKeHHe H OTTAJKHBAHHE HA3JIEKTPH30BAHHBIX TeJ.

4, CXHMaeMOCTh T'a30B.

5. Pacunpense ted npH HarpeBaHHH:

a) onultT ¢ mapoM ['paBusanna;

6) omBIT ¢ paciIUpeHHeM Bo3ayxa B Koabe.

Mopeab XaoTHYECKOTO JABHIKEHHS MOJIEKYI.

PaBuomepHOe 1 HEpaBHOMEDPHOE JBHIKEHHS.

BsaumoneficTBHe Tesl pasHO# Macchl.

CpaBHenne Macc Tes, HMEIOUHX OIHHAKOBBIH 06BEM.

SIBieHHe WHEPUHH:

a) OMBIT C rPY30M, NOJABEIIEHHBIM HA HUTH;

6) MoJe b ABHTATE]St BHYTPEHHErO CropaHus.

11. MiamepeHnue cujibl AHHAMOMETPOM.

12. WMamepenne naBieHus XKHAKOCTH MaHOMETPOM.

13. CriocoGbl yMeHbIIEHAA W YBRJIHYEHHS TPEHHS.

14, UlapukoBbie ¥ POJUKOBBIC NOAIMIHITHHKH.

15. CuenyieHHe CBHHUOBBIX IHJIHHAPOB.

16. [lpuaunanne cTeKASHHON MJIACTHHKH K BOJE.

17. Tlponukawllee aeficTBHE MarHHTHOTO MOJISL.

18. Orsec.
PaGora Ne 6 nmpoBoauTcst M Ha YPOKe, H BO BpeMs NPAKTHKYMa,

rie pebsta 3HAKOMATCA ¢ MeXaHM3MoM AeHcTBHsl camoro mpuGopa.
HBe nocneanue paGoThl BHENpPOrpaMMHBIe, O/HAKO MpOBeleHUE

HX 0653aTeNbHO.

.
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[MopsiiKoBble HOMepPa B CHCKe BOBCE HE YKasblBalOT Ha NOPALOK
BBIIOJIHEHHS] 3THX paboT, H60 KaXK[AbIH YUEHHK HAYHHAET 3Ty CEepHI0
pa6otr ¢ Ja1060ro NOPSAKOBOr0 HoMepa. ITO OCBOGOKAAET YuHTeNs
OT HeoOXOJMMOCTH BHIUEDUHBATH HOBbLIE [JaKaTbl B cjayyae, eclu
NONOJHUTCA HAH H3MEHHTCH CHHCOK PeKoMeHjlyeMbIX pador.

VpoKu-npakTHKYMBl Jy4lle BCEro IPOBOAHTL B KJIaCCHLIX KOM-
HaTax co CBOGOAHO nepememialolmuMuca crojJaMi. Yacrb CTOJIOB
pacnofiaraior BAOJb CT€H, MJOTHO MPHCTABJASAA HX APYT K APYTY.
Ha kax»aom yeraHaBauBaloT 10 2-—3 npubopa, HeOOGXOAHMBIX AJIA
BBLUIOJIHEHHS TeX WM HHbIX pabor. OcTaBminecs CTOJB PasMellaT-
¢l B mentpe KoMHathl. CTyJabst PaccTaBjfAlOT OKOJO CTOJIOB Y CTeH.
Cpasy nocle 0oObsicHeHH YUHTe/Isi YacThb CTY/JIbEB CTaBAT OKOJO
CTOJIOB B LEHTpe — 3a THMH cronamu Ovayr paborarb ydauuecsd,
paHblile APYTHX BLINOJHHBUIHE Bce paboThl MPaKTHKYMa — OCTalb-
HBHIE CTYJbSl CTAaBAT HECKOJBbKO MOOAadb OT cTosoB. KoauuecTBo
KOMIIJIEKTOB paboT AaJ3KHO COOTBETCTBOBATH KOJIMYECTBY YYalllHXCA
B KJacce H aXke, M0 BO3MOYKHOCTH, IIPEBOCXOAHThL 3TO KOJHYECTBO.
Kaxnast paGora #3 chmucka IPakTHKyMa BbicTaBiasieTcs B JBYX
KOMIJIeKTax, a Haubosaee TpyaoeMkne (Ne 7, 8 u 10a) —B Tpex.

B navaje ypoka yuuredb AaeT KPaTKHE HHCTPYKTHBHBIE yKasa-
HUS K Kaxjofi pab6ore. Ha H3soxenue cofepanus OpHOMf pabOTH
Heo6XoMHMO 3arpaumBath He Gojee 15—20 ¢, a HAa Bech MHCTPYK-
Ta) — 5—6 MuH. DblcTpOTa TMOSICHERWH BIIOJHE ofpaBaaHa: pebs-
TaM NPeACTORT BCTpEYH CO 3HAKOMbIMM HezHakomuamu. O kaxuoit
M3 5THX paGoT YUEHHK Y¥Ke CJbllliaj Ha YpOKe BO Bpemsi oObscHe-
HHS HOBOTO MaTepuaJja, YHTaj o Hell B yueOHHKe, B JHCTaX C ONOP-
HBIMH CHTHAJaMi M CAVIIAJ OoTBeThl ToBapuiueil. Temepb KaxaoMmy
VUEHHKY NPEICTOMT MpojenaTh Bce 3TH PaboThl CBOHMH pyKamu!

Bor npumepusie oGpasusl noschennii yuutens. K pabore Ne 2:
«ITokuraere cyxoe ropiouee noj 6ymaxnoil cnupalbio. [loTok Ten-
J0Oro BO3AYXa YCTpeM/sieTcsi BBePX H NPHBOAUT CNHpaab BO Bpa-
menne. Konnaukom racure naamsa». M kK padore Ne 5 6: «Onyckae-
T€ rOpJbIIIKO KOJOB! B BOAY H OXBaThlBaere Koaly nasonsmu. Ma koa-
6bl BHIXOAST [y3bIpH BO3AyXa. 3HAYUT BO3AYX B KoJbe npu Harpe-
BaHWH paCLIHPHJIC».

Q6bsicHeHHe 3aKoHueHO, Ka bl yuyeHHK NPHCTYIaeT K BHINOJ-
HEHHIO TOHl paboThl, OKOJO KOTOPOH CTOsJ ero cryl. Bunonnenue
paboThl KOMKHO 3aHHMaTh OoT 30 ¢ no | MuH. 3aTeM YYEHHK Tiepe-
XOAHT K caeiywoouleil, pacnosoxeHHoH ciepa oT Hero. B stom Ha-
MpaBJeHHH Iepexolar oT paGoTel K paboTe BCe yueHnkd. Ha Bbl-
noJHeHHe BceX paboT Kjaaccy orBoautcs 16—27 MUH M K HeEXomy
27-fi MHHYTHl BCE yualiHecs HaYHHAWT MHCbMeHHOe OQOopMJeHHe
pabor. lenaloT OHH 3TO B CHEUHAJbHBIX TETPamsX (96 mucToB), KO-
TOpble XPaHSTCA B LIKOJE Ha NPOTAXKEeHUH Bcex Jjer oOyvenus. [loc-
Jé OKOHYaHHs IIKOJAbl HJH NpH Nepexoie B JAPYryl IIKONy 3Ta
TeTpajb BO3Bpallaercs yuyeHuKy. B sTolt ke Terpaim pe-
O6fiTa BHINOJHAKT H Bce Apyrue JjabopaTopHble H NpPAKTHUYECKHE
paboTH.
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[Tucomennoe odopmienne Kaxjiod paGoThl L0JKHO CONPOBONK-
JAaTbCsl HECNOXKHBIM DHCYHKOM, cXeMof niu yeprexoM. s obpas-
IIa MPHBOAHM /ABa NpAMeEpa MHCbMEHHOro odopmaeHus paboT.

PaGora Ne 4

B uuannape moja nopiutHem Bosnyx. Onyckaem nopuress. Bos-
nyx cxumaerca, OTmyckaeM pyuky crepxHdA. Ilopmens Bo3Bpa-
A LaeTcsi B MCXOJHOe MOJOXEHHe., 3HauMT MOJeKyJdsl Tra3a OopH
cONMKEHNH OTTANKHBAIOTCH.

Pabora Ne 8

Jpe TeseKH pasHOA MacChl CBA3AHH
HHTbIO, MeXay HEMH H30THYyTas CTaJbHAH
nnactiHa, [lepexuraem HaTe., Tenexkn
pasbeskaloTcs Ha  PasHble paccTOAPuA.
BuiBoa: oasa u Ta Ke cHaa Teay 060b-
mefl Macchl cooflaeT MeHbUIYIO CKOPOCTb.

3maunT MAacchl MOMHO CPaBHHTbL MO
pesyJLTaTaM B3aHMOJEHCTBHS TeJ.

[Ipu HeKoTOPOM HaBhIKe, 4 OH NMPHXOMHT K peGATam yme B XOAe
nepBOro ypOKa-MPAaKTHKyMa, OMHCaHWe Kax1oi paloThl 3aHHMAeT
y yuauuxcs He 6ojiee 3 MUH M OHH €lle 110 OKOHYAHHS YPOKa ycre-
BalOT onmucath B terpaau 7—8 pabor. OcraabHbie padoThl 0hopM-
ASIOTCS OMa: B 3TOT JeHb HUKAKHX APYrHX AOMAaWIHAX 3a[aHuil Mo
¢usuke pedsta He NOJNYYAIOT. YUHTHIBAsl, YTO pabOTHI Ne 6, 11 u 14
BLINOJIHAIOTCS Ge3 onucanus, Ha OQOpMJEHHE OCTaBUlHXCSH pabor
norpebyercst He Goaee 25—30 MuH.

Boinosnenune Beex paGor QuKcHpyercs B BEIOMOCTH OTKPHITOrO
yuerta spanui. OlEHKH B K/iacCHBe XYPHAJbl 3@ 5TOT BHIL paboTH
He BBICTABJSAIOTCS.

Bropo#h ypox-NpaKTUKyMm

[lepenaua naBieHHs KHAKOCTAMH H ra3aMy.

. YerpoiicTBO M JeficTBHE THAPaB/AHYECKOTo Ipecca.

V3Menenne AaBieHiid BHYTPH XHAKOCTH ¢ rayOuHOH norpy-
JKEHHSL.

JlaBaenue XHAKOCTH Ha JAHO H CTEHKH COCY/14.

Coobuwarmuiydecss COCYmbl.

YcrpoiicTBo u feficTBiie HACOCOB.

ApxuMenioBa cusia B MHUAKOCTSX H rasax.

YerpoileTEo H npHMeHeHie apeoMeTpoB.

PNeoR W
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9. [NpumeneHne poivara.

10. TIpumeHnenue HAKJOHHOI IJIOCKOCTH.

11. JIBuxenne TeJekKH 10j AeficTBreM onycKallierocs rpyaa.
12. TIpumMeHenHe MoOJHCHACTA.

13. YcrpoiicTBO METaJLJIHYECKOro MaHOMeTpa.

14. VerpoiicTBo H jeficTBHE HENOABUKHOIO GjoKa.

15. YcTpoileTBO H AeficTBHE TIOABHKHOTO OJI0KA.

6. BoiomepHOe CTEKJO.

Boablue Bcero Bpemeri Tpebyior paborst Ne 7, 9, 10 u 12. Onn
JOJKHBI OBITh [IPEACTABJEHBl TPEMSI KOMIJICKTAMH.

K paGoram Ne 2 u 13 pe6aATa BHINOJHAOT TOMLKO HeDPTEXKH, pa-
6ota Ne 16 BeinmosHserca €3 ONUCAHHS.

[pu oOBsCHEHHH MaTepuana B Kjiacce ACMOHCTPHPYIOTCS cie-
NVIOLIHE OIBITHL.

1. O6napykenue Beca Bo3Jyxa.

2. VerpoiicTBO pTyTHOr0 GapomMerpa M anHepoHia.

3. ApxumesnoBa cHJa B XKHAKOCTAX H rasax.

JlemoHcTpauusl H3MeHeHHs aTMOCQepHOro AaBJeHHdA C BEICOTOI
npu MaJjefileil K TOMY BO3MOKHOCTH (BBICOTHBIE 0MA, TEPPUKOHLI
W mp.) HLOJKHA BHIOJHATbCH B Qopme 00g3aTe bHOH IKCMPECCHB-
HOH 3KCKYPCHH.

Jla6opaTopHbie paGosbi NPOBOASATCS B TPAAHIHOHHOM MOpsSIKE.

X, MPUMEPHOE MJIAHUPOBAHME
YYEBHOTO MATEPUAITIA

B macrosiuteit paboTe NpeiycMOTPEHO Takoe pachnpejeienie o0-
1I1ero KoJHuecTBa ypokos (68), OTBeJeHHOTO JJst H3YYEHHS QHIMKI
KJacce.

. PaGora mo JMcTaMm C ONOPHBIMH curHajamu — 41 v,
Pa6ora 1o JucTaM B3auMOKOHTPOJS — 5 u.

. Jla6oparopusie paborsl — 8 4.

. YpOKH-NpaKTHKYMbl — 2 4.

. Peuenpe 3adau u camocrositeJbHbie paboTsl — 9 4.
. DKexypend — 2 4.

. Pesepp— 1 u.

PeajibHOCTh 3TOTO TJaHA TOATBEPXKAEHA JABAaAUATHICTHUM
SKCIEPHMEHTAIbHEIM  HCCIe[I0BAHHEM, OAHAKO Yy HAYHHAIOL(Ero
VUHTENS MOMKET MPOH30MTH OTKJIOHEHHE OT IJaHa Ha 3—5 vpOKOB.
3to se crpaumiHo. Jlaxe npH TaKHX OTKIOHEHHAX B VII wiacce Ges
KAKHX-IHO0 HanpsKeHuil MOMHO OyleT BKJIOUHTBCA B H3y4eHHe
nporpammuoro mareprana xa vposre VIII u IX kaaccos u sasep-
wuTh u3ydenue guaukn B IX Kaacce.
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Xl. MEPBbIE YKA3AHUA K PELLIEHMIO 3AJAY
M K CAMOCTOSATENIbHBIM PABOTAM

Pemarh KauecTBeHHblE 3ajauH HEOOXOJAMMO HAUHHATDH yKe Ha
TpeTheM ypoke. ONHOBPEMEHHO Bech KJace MOJAYYaeT MPpaBo Ha pe-
lleHne 3ajay aoMa H3 ynpaxHeHud 1, 2, 3, 4 u nepwuX mectu
3azay u3 paspena «3afayH AIs NOBTOpeHHsA» Ha c. 191 yueGHHKA
no ¢usuxe aaa VI kmacca.

Eue uepes nBa ypoka BKIOUAIOTCS pacyeTHble 324auH M3
ynpaxuerut 5, 6, 7, 8 u crenyomue 11 3anau us pasgena nosro-
peHus.

Beero B yueGunke «®usuka-6» 343 sagaun. Bee ux, or nepBoi
10 nocJjieflHell, MOXKEeT PEelHTh Kaxabli yyenuxk VI kaacca. Toabko
NpH 3TOM YCJAOBHM K HeMy MDHAET PaJOCTHOE YYBCTBO IMy6OKOTO
NOHHMAHHS (H3HKH, MOABHTCS YBEPEHHOCTb B CBOMX BO3MOMXHOCTAX.
ITyTe K BeplIHHAM HAYUYHBIX 3HAHHUI [JI1 HETO OTKPHLT.

B nepBoM nosiyroiuu He mpoBoAsTCH HHKAKHE CAMOCTOATE/BHbIE,
lin, TeéM Oojee, KOHTPOJIbHbIE paboTel. 3uaHuii W yMmenuii y peGsr
ewe oyenb Mano. K xomuy moayromusi B TeTpamfx y yuampixes
nossutesi 100--150 peumennbix 3afau. ¥ HeKOTOPHIX PeGAT HX 6yner
SHAUNTENILHO Goiblle. DTO JyYIIHe YYEHHKH KJAcCd, KOTOPHe PaHb-
e Apyrux MOHMYT, 4YTO CaMOCTOSITEJABHOE PElleHHe 3afay AoMa —
[OAOOHO KaKAOAHEBHBIM TPEHHPOBKAM CIIOPTCMEHOB, MOCTABHBIINX
nepen cobofi HeJb BHHATH Ha YPOBeHb JOCTHIKEHHEl JIVUIIHX CIIOPT-
cmenoB mupa. Ecan xro-mmbo aymaer, uro Bacuamio Asexceesy
JIETKO Nal0TCsl KacKaibl MUPOBHX PEKOPHOB, TO NMyCTh HaBcerga oc-
TaBHT MeuTv 0 GogabmoMm cnopre. Tpya! KamnomnesHbii, Hamnps-
KEeHHbLl, HanogHsomui 6oraThipCKOH CHJIOH MBILILL — B OCHOBE
Kaxoro Belatollerocs AOCTHKeHHsl. Peulenne samau passusaer
CHJY YMa, CH/IY MPOHHUATENBHOCTH, FOTOBHOCTb K GOJMBILOMY Hayu-
HOMY MOHCKY.

Bo BTOpOM MOMyroJiMH HAYHHAETCS CEPHS CAMOCTOSTEAbHBIX pa-
6o1. Hanboabiyr noab3y OHH NPHHECYT TeM pebsiTaw, KOTODhie
L MepBOM MOJYTOAHH PelluaH 0oJiblliee KOJAHUYECTBO 3aa4, TAK K4k
Kaxjaa camocrosresbHast pafoTa — 3TO He KOHTPOJb, a MOMOLLb
YUEHHKY B TPEOJOJIECHHH CAMBIX CJOXKHBIX AJS HEro NpemsitcTBHIL.
Yem Gosbiue TpyaHOCTeH oj0Mea yUeHHK caM, TeM 6o.blue TPVA-
HOCTeil NOMOKET €My NMPeo/IoNeTh VUUTENb.

B korue yueGHOro roga MOXHO HPOBECTH OAHY HAH EBe Jih-
(eperunposannsie paGoOTH O 3aflayaM, BHINOJHEHHHM KaKAbIM
VUEHHKOM B TeueHHe yuyebHOro roga.

[TpoBepourbie KOHTpOAbHBIE DPabOThl HAYHYTCH TOABKO B
VII knacce H moToMy A/s HIECTHKJIACCHHKOB 3TO TOJBLKO nepras
TeHepasibHAaA peMeTHLHSI.

3ajauu  UIECTHK/IACCHHKAM NpPOBEPAIOT ydaliHecs CTapIUHX
KaaccoB. Jlas HHX — 3TO Moryuyas ¢opMa NOBTOPeHHs!
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Xll. MCTbl C OMNOPHbIMU CUTHATTAMUA
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