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BBEJIEHUE

Hacrosiee yuebHO-MeTOAMUECKOE MTOCOOME TIPeHA3HAUYECHO Il pabOTHI Ha 3a-
HATUSX TI0 PYCCKOMY SI3BIKY Ha MOATOTOBUTEIBHOM OT/ACJICHHUU 0] PYKOBOJICTBOM
npenojaaBaTesiss U IpeacTaBisieT co00l BBOJAHO-(POHETHUECKUM KypC, COOTHOCSIIHICS
M0 COJICP)KAHUIO C MAaTEPHATIOM YETHIPEX MPEAMETOB: MaTEeMaTUKH, (PU3UKH, XUMHUHU U
OMOJIOTHH, MPEBAPSIONINX HAYAJIO 3aHATHH IO MpeIMeTaM M 3aKPEIUISIONINX TTePBHY-
Hble 3HaHus. M3nanue Takke BKIOYaeT B ce0si 13 KOHTPOJIBHBIX pabOT HA MaTepuae
TEKCTOB M0 U3y4Yae€MbIM JUCHUTLIMHAM.

[Henb yueOHO-METOAMYECKOTO MOCOOUST — MOJATOTOBKA YUAITUXCSl K YTCHHUIO CO
cioBapéM ydeOHOM JUTepaTyphl U Pa3BUTUE YMEHHSI CAMOCTOSITENILHO BBHIPA3UTh CBOU
MBICJTH B TIpeieNax JEKCUKO-IPaMMaTHIEeCKOTO MaTepralia yueOHuKa.

N3nanne BKIIIOYAET TEKCThI, KOTOPBIE BMECTE C CUCTEMOM MPEATEKCTOBBIX U MO-
CJIETEKCTOBBIX 3a/JaHUM SBIISIIOTCS OCHOBOW 3aHsATHs. [IpenrexkcToBble 3amaHus Ha-
MPaBJICHBI HA CHATHE SI3BIKOBBIX M CMBICIOBBIX TPYJIHOCTEW MOHHWMAaHUS TEKCTa, a I0-
CJIETEKCTOBBIE — CIOCOOCTBYIOT BBIPAOOTKE HABBIKOB JIOTMKO-CMBICJIOBOTO aHaIN3a
COJIepKaHuUsl.

I'pamMaTHueckuii MaTtepuas MNPENOJHOCUTCI C YUYETOM S3BIKOBBIX TPYAHO-
CTeH, KOTOpbIe HEOOXOJUMO MPEOJ0JIETh, YTOObI AKTUBHO BIAJETh OMPEACIEHHBIM
JEKCUYECKUM MaTepHUAIOM. YTPaXHEHUS U TEKCTHI COAEPIKAT OOICHAyIHYIO U CIIe-

MHUAJIbHYIO JICKCUKY, HCO6XOI[I/IMyIO ydamuuMcesa IJisd U3Yy4YCHHA CIICHUAaJIbHOCTH.



MATEMATHKA

Tema 1. HatypajibHble ynuciia

3anaunme 1. Crywaitme, noemopsaiime.

1 — ato mudpa. 0 — sto mudpa. 1 u 0 — 310 UPpPEL.

1 — 310 HarypanbHOE YUCiI0. 10 — 3TO HATYypaIbHOE YUCIIO.

0 (Homnsw), 1 (omun), 2 (nBa), 3 (Tpu), 4 (yetwipe), 5 (ATH), 6 (11ECTH), 7 (CEMB),
8 (Bocemb), 9 (1eBATh), 10 (1ecsaTh) — 3TO HaTypajbHbBIC YUCIIA.

Hudpst 0603navaroT uncna. Ludpst 1 u 2 o6o3nayaror uncno 12 (ABeHaaLATSH).

Yucno 2 obo3HayaeT ojnHa uudpa. 2 — 3TO OJHO3HAYHOE uucio. Yucio
12 o6o3HaugaroT a8e UL, 12 — 3TO ABYy3HAYHOE YUCIIO.

Camplil MalleHbKUI — HaNUMEHBIINN.

Cawmpblii 607b110M — HanOOJIBIIUH.

Camoe MajieHbKOE YMCIIO — HAaWMEHbIIIee YHCIIO.

Camoe 00JIbIII0€ YHCIIO — HanOOJBIIIEe YUCIIO.

3anoMHHUTE: YTO 0003HAYAET 4YTO

3ananme 2. Omeemovme HA 60NPOCHL.

Kakoe uncno 7?

Kaxkue uncna 3 u 8?

Uto 0603Hauar0T 1udpeI1?

Kakue nudpsr o603naqator uncna 17 u 29?
Ha3zoeume o0no3nauHnvle u 08y3HauHble YUCA.

3ananme 3. Yumaime.
11 (ogyHaILIATH)
12 (nBeHaaaTh)
13 (TpuHaaaTh)
14 (ueTpipHAALIATS)
15 (marHaanaTh)
16 (mectHanuaTh)
17 (cemHaamnaTh)
18 (BocemHaaaTh)
19 (neBsiTHAAIIATH)
20 (mBaaaTh)

Cnywaime, nosmopsiime.

12 (nBenanuats), 19 (neBaruanuars), 20 (ABaUaTh).



Yumaiime.
12-19 - 20;

3ananue 4. Omeemovme Ha 60nNPoCyHL.
Kakoe uncno 12?
Kaxkue uncna 12, 19, 20?

20-12-19; 19 -12 -20; 20-19-12.

Kaxue nudpser o6o3navarot urcna 12 u 19?

3anaunme 5. Crywaitme, noemopsaiime.

30 (TpuanaTh)

40 (copok)

50 (msAThIECST)
60 (mecThaecsr)
70 (ceMbecsIT)
80 (BoceMbiecsIT)
90 (meBsHOCTO)
100 (cTo)

1 000 (omgHa ThICSYA)
2 000 (mBe ThICSIUM)
3000

4 000

5 000 (rmsITh THICSY)
6 000

7 000

8 000

9000

200 (nBectn)
300 (tpucra)
400 (ueTnipecTa)
500 (msaThCOT)
600 (11ecTbcoT)
700 (ceMbcoT)
800 (BoceMbcOT)
900 (meBsATHCOT)
1 000 (TbIcsUa)

1 000 000 (oauH MUJITTHOH)

2 000 000 (mBa MHILITHOHA)

3 000 000

4 000 000

5000 000 (msITh MUIIITHOHOB)

6 000 000

7 000 000

8 000 000

9 000 000

1 000 000 000 (oauH MUILTHAPA)

3al<p0ﬁme HA36a4aHUA 4ucejl u Hasoeume ux.

3ananme 6. 3adaitme 6onpocul.

900 — 3T0 HaTypaIbHOE YHUCIIO.

900, 9 000, 9 000 000 — 5TO HaTypaJIbHBIE YUCIIA.

3ananme 7. Caywaitme, noemopsaiime.

2 — 3TO YETHOE YHCIIO.

2,4,6,8,10, 12,20 — 3T0 psig 4YETHBIX YHUCE.

Hazoéume neuémmnoe uucno. Ha303umep}10 HeUeMmHMuIX uucei.

3ananue 8. Omeemovme na eonpocul.

4,7, 8 — 310 uncna wim nudper?



12,19, 20 — »T0 yucna wiu nudper?
Kakoe uucmno 12?

Kakoe uncmno 19?

Kakue uucna 12 u 20?

3apnanue 9. Yumaiime. Cxkasxicume, kaKkue mo 4ucia.
714,1 137,3 049,5 793,29 019, 58 920, 42 612.

3apanme 10. Ilpocaywaiime mexcm. Ckaxcume, Kakue 0vlgarom wucia.

1 — ato mudpa. 10 — 370 uncno. Hudps 1 u 0 o603HauvaroT yuciao 10. [{udper
0003HaYaloT YUCa.

1 — »T0 HarypanpHOe uncno. 0, 1, 2, 3, 4 — 310 HaTypaJbHbIE YUCIIA.

2 — 3TO0 4E€THOE YUCIO. 3 — 3TO HEUETHOE YUCHO0. 4 U 6 — 3TO YETHBIE UUCIIA.
S ¥ 7 — 3TO HEUETHBIE YNUCIIA.
Boccmanosume mexcm.

2—09710....20—>5910 ... . Hupp1 21 0 ... ... 20. ... 0003HaYaIoT ... .

2 —93TO0 ... 4ucno. 5,6, 7, 8,9 — ot10 ... UncIa.

4 —5T0 ... YUCH0. 5 — 3TO ... yuCI0. 4 M 6 — 310 ... .5U 7 —3T0 ... .

Tema 2. ApudpMeTndeckue 1eicCTBUA

3ananue 1. Crywaitme, noemopsaiime.
3Hak, 3HaKH, Wioc (+), MUHyC (—).
[Lroc — 3710 3HaK. MUHYC — 3TO 3HAaK.
[Tmroc — 3T0 3HaK cioKeHHsl. MUHYC — 3TO 3HAaK BHIYUTAHUS.
Qumaume.
B anredpe OykBbI 0003HAYAIOT YHUCIIA.
a (a), b (69), ¢ (1), d (), f (3d), m (M), n (3H), p (13), X (UKC), y (UTpeK), Z (3€T).

3ananme 2. Cnywaitme, noemopsaiime.

a+ b (a wioc 63); m + n (3M 1WIKOC 3H); p + q (I TWIOC KY); ¢ — d (I[P MUHYC 11D);
X —y (MKC MUHYC UTPEK); X + Y — Z (MKC ILIIOC UTPEK MUHYC 3€T).
Qumaiime.

at+b; c+d; m+n;, p—q f+t, x—-y; atn-m; b+x-y;, p+q-=z

3anaunue 3. Cnywaitme, nogmopsaiime.
* (TOYKa) — 3TO 3HAK YMHOXEHHS.
a b (a yMHOXUTB Ha 00)
m * X (3M YMHOKUTb Ha UKC)
: (1B€ TOUKH) — 2TO 3HAK JCJICHHUS.
a : b (a pazmenuts Ha O9)



y : z (UrpeK pa3iesiuTh Ha 3€T)
Qumaiime.

X'y; a:b; z'm; n:m; n—c; atz;, x:y; p-q:f
3ananue 4. Cnmompume, caywaiime, nogmopsaiime.

= — 9TO0 3HaK PaBEHCTBA
d + ¢ =y (1> mwitocC 13 paBHO UTPEK)

3anoMHHTE: YTO ILIIOC YTO
YTO MHUHYC 4TO
YTO YMHOKUTH HA YTO
4TO pa3iejJuTh HA YTO

YQumaime.
atb=z 4+5=9
x+ty=m 7+3=10
m-—-n=gq 12-6=6
t-q=f 3-4=12
y:Z=¢C 20:5=4

3anaunme 5. Cnywaitme, noemopsaiime.

n+m=p

Oto cnoxenne. CloxeHne — 3To apupMeTnyeckoe AeCTBHE. n — ATO cllarae-
MO€. m — 3TO cjaraemoe. p — 3To cymma. Cymma — 3TO pe3yJibTar.
Yumaiime no mooenu.

Xty=z 6+3=9
ctd=t 17+ 14 =31
atb=m 26 +18 =44
3ananue 6. Ciywaiime, noemopsaiime.
y—z=1
D10 BbUMTaHUE. BblunTanue — 3TO apuMeTHUecKoe ICHCTBHE. Y — 3TO

YMEHBIIIAEMOE. Z — 3TO BeIYUTaeMoe. f — 3To pa3HOCTh. Pa3HOCTh — 3TO pe3yJsibTar.
Yumanme no mooenu.

c—d=t 17-5=12
y—X=m 19-4=15
a—-b=q 27-16=11
3ananme 7. Caywaitme, noemopsaiime.
a-b=c
DTO yMHOXEHUE. YMHOXKEHUE — 3TO apuMeTUYEeCKoe AEUCTBHE. a — ITO

MHOXHTENb. b — 3TO MHOXHUTENIb. ¢ — 3TO NpousBeaeHue. [Ipoussegenue — 3T1o
pe3yabTar.



Yumaiime no mooenu.

y X=2 3:6=18
d-c=b 12-4=48
m-n=gq 27-3=28l1

3ananue 8. Ciywaiime, noemopsniime.

X:y=z

Ot1o nenenue. Jlenenne — 310 apudpMeTuyeckoe AEHCTBHE. X — 3TO JIETUMOE.
y — 3TO ACJIUTENb. Z — 3TO YacTHOE. YacTHOE — 3TO pe3yJibTar.
Yumaitme no mooenu.

y:X=m 24 :8=3
a:b=c 45:5=9
Z:qQ=p 120: 60=2

3ananme 9. 3akonuume npeonorcenus.
CnoxeHue, BBIYMUTaHUE, YMHOKEHHE, JIEIEHUE — 3TO ... .

5+2=7—0nT10 ... 7 —0nT10 ...
9-3=6—0710... 6 —3TO ...
4-4=16—noT10 ... 16 —»s10 ...
16 :8=2—»n710 ... 2—09T0 ...

3ananme 10. IIpouumaiime npeonosricenus. Ymounume 3naueHus 6vl0e1eHHBIX C106
no cnoeapio.
Cnosxcum ancna 5 u 8, nonyuum 13. (5 + 8 = 13) Pesynbrar crnoscenus 13.
Bovtumem uucno 3 u3 uncna 9, nomyuum 6. (9 — 3 = 6) Pesynbrat estuumanusn 6.
Ymnoorcum qucno 5 na uucino 4, nonyuum 20. (5 - 4 = 20) Pesynbrar ymuoouce-
Husn 20.
Pazoenum aucino 14 Ha yncino 2, nonyuum 7. (14 : 2 =7) Pesynbrat denenusn 7.

3ananue 11. Yumaiime.
CymmMma yucen 7 u 9 paBna mectHaauaru. (7 +9 = 16)
Paznocte uucen 19 u 12 paBna cemu. (19 — 12 =7)
[IpousBenenue uncen 3 u 2 paBHo 1mecTh. (3 - 2 = 6)
YactHoe yucen 12 u 6 paBHo aByM. (12 : 6 =2)



3anoMHHTE: YTO PABHO YeMy
pe3yabTaT paBeH TPEM
Pa3HOCTh PABHA OJJHOMY
IPOU3BEICHUE PABHO JIBYM
CyMMBbI paBHBI YETHIPEM
MATH, IIECTH U T. 1.

COpoOKa
cTa
ThICAYC
MI/IJ'IJII/IOHy
Qumaiime.
6-2=4,7-4=3;9-8=1;11-9=2;3+2=5;6-3=18;20:2=10
5+2=4+3

Cymmbl uncen S v 2, 4 u 3 paBHBI.

3apanme 12. Yumaiime.
K cemu npubaButh Tpu Oyzaet necars (7 + 3 = 10), nnm

Cemb IUTIOC TpU PABHO JECAT.

3anoMHuTE: K YeMy NPUOABHUTH YTO = YTO ILIIOC YTO
K OTHOMY
K IByM
K TPéM
K 4YeTbIpéM
K IATH
K IIeCTH U T. 1.
K COpOKa
K CTa
K ThICSIYe
K MUJLJIMOHY

Yumaiime.
1+7=8; 2+10=12; 3+1=4; 4+8=12; 5+6=11; 40+19=59

3ananme 13. Yumaiime.
W3 mectu BbyecTh ueThipe Oynet ABa (6 — 4 = 2), unu

[IlecTs MUHYC YETHIPE PABHO 2.



3anoMHMTE: M3 Yero BbIYeCTh YTO = YTO MUHYC 4YTO
U3 OJHOTO0
U3 ABYX
U3 TPEX
U3 YeTbIPEX
U3 MATH
W3 IeCTH | T. A.
U3 COpPOKa
U3 cTa
U3 TBICHYH
W3 MIWIJIMOHA

YQumanme no mooenu.
1-0=1; 3-2=1; 2-1=1; 4-2=2; 5-4=1; 40-22=18

3ananue 14. Yumaiime.
JIBa yMHOXUTb Ha Tpu OyzAeT 6 (2 - 3 =6).
3:1=3; 4-2=8; 7-5=35; 8-4=32
Yetslpe pa3nenuTs Ha ABa OyaeT aBa (4 : 2 = 2).
30:6=5; 54:9=6; 8:4=2; 21:3="1.

3anaunme 15. Caywmaitme, nosmopsiime.
[TosmoXuTENbHBIN, OTPULIATEIILHBIN.
+1 (TUTI0C OJIMH) — ATO MOJIOKHUTEITBHOE YUCIIO.
+2 (Turoc 1Ba) — 3TO MOJ0XKUTENBHOE YHUCIIO.
+3, +4, +5, +12, +19, +20 — 3T0 MONOKUTEIBHEIC YHCIIA.
—1 (MUHYC OJIUH) — 3TO OTPUIATEIHLHOE YHCIIO.
—2 (MHUHYC /IBa) — 3TO OTPULIATEIBHOE YUCIIO.
-3,-4,-5,-12, —17,-49 — 5T0 oTpHULIATEIbHbBIC YHCIIA.
[TonoxuTenbHbIE YUCIa UMEIOT 3HAK TLUTIOC ().
OtpunaTenbHbIe YKCiia UMEIOT 3HaK MUHYC (—).
Ckasicume no oopasuy.
Obpaszey: +6 — 3TO TOJOKUTEIIBHOE YUCIIO.
-7 ..,+9...,-28...,+14...,-90 ...,-74 ..., +36 ..., +38 ....
Omeembme Ha 60nPoOCHL.
Kakoii 3HaK UMEIOT MOJI0KUTEIbHbIC YnCIa?

Kakoi1 3Hak UMEIOT OTpULIATENIbHBIE YnCa?

10



3anoMHHTEe: YHMCJI0, HATYPAJbHOE YHCJI0, apudMeTHYeCKOe [eicTBHE,
CJI0’KeHHe, BBIYUTAHUE, YMHOKEHHE, /IeJIeHHe, 3HAK, MUHYC, IJII0C, YM-
HOXKHUTH, pa3JejuThb, PaBHO, cjlaraeMoe, CyMMa, yMeHbIlIaeMoe, BbIUM-
TaemMoe, pa3HOCTb (K. P.), MHOKUTEJIb (M. p.), IPOU3BeeHHE, AeJIUMOE,
AeJiUTeNb (M. pP.), 4aCTHOE, Pe3yJabTaT, MOJIOKUTEJIbHOE YHCJI0, OTPHUIIA-

TCJAbHOE YUCJIO.

Tema 3. Ipoou
3ananue 1. Crywaitme, noemopsaiime.
7 — 3TO 1IeJI0€ YUCIIO.

9, 31, 52, 104 — 3710 11€/TBIC YHKCIIA.

1
I 3TO IpoOk. ITO TpocTast (OOBIKHOBEHHAsS ) TPOOb.

1 — 9T0 yncaUTENH APOOU. 8§ — ATO 3HAMEHATEh APOOH.

3anomumure!
Ckonvko? Kaxou? -aa, -oe, -ue
OJINH MIEPBBIi, -as, -0€, -bI€
JIBa BTOpOH, -as, -0€, -bI&
TpHU TPETHI, -bsl, -b€, -bU
YEeThIpe 4eTBEPTHIN, -asi, -0€, -bIe
IISTH MISTBIN, -as, -0¢, -bIe
ISCTh MISCTOM, -as, -0€, -bIe
ceMb ceabMOM, -as, -0¢€, -bIe
BOCEMb BOCBMOI, -as, -0¢€, -bI¢
JIEBSTH JIEBATHIN, -as, -0¢, -bI¢
JeCsTh JIECSTBIN, -as, -0€, -bIe
%; %; %; % (oHa BTOpas, TPEThs, YETBEPTAs, MsITasA) U T. .
%; %; % (1B TPETHUX, TPHU YCTBEPTHIX, YETHIPE MATHIX) U T. II.

3ananue 2. Yumanme.

1.3.2.8.1.4 7.5 3,
67 4 1I'9 5 122 8 13

Yumaiime no oopasuy.

11



1 1

Obpasey: Jlpoou ¢ W g HMMCIOT OJMHAKOBBIC YHCIMTENN M PA3HbIC 3HAMEHATEIH.
Hpobu % u % UMEIOT Pa3HbIC YHCIUTETU U 3HAMEHATEIIH.

2,423,544 ,4. 7,91, 17,64 ,4.5, 6,

st ato it gt A2 a9t P15 19 17 1 19
Yumaiime no oopasuy.

Obpaszey: % u % Ot ApoOM MMEIT OJMHAKOBbIC 3HaMeHaTenu (00mmMii 3HaMeHa-
TeJb).

T y2. 241,53 ,7.4,3 1,23, ,14_,5
rfiro"eg e "3y 7N T 490

3ananme 3. Crywainme. Yumaiime.
UtoOBI COKpATUTh APOOh, HYXKHO Pa3AC/IUTh YUCIUTEIh U 3HAMEHATEIIb Ha OJIHO
U TO K€ YHCIIO.

3anomumuTe!
Ymobwvl + ungunumué ..., HyH#cHo + uHgunumue ... .

YtoObI COKpPATUTD I[pO6B % » HYJKHO pa3AaCJIuTb YUCIIUTCIIb U 3BHAMCHATCIIb HA 2.
4_2
6 3

Ymo u nHa cKonbKO MOJICHO CoKpamumebo.

Hpob6n % MO>KHO COKpaTUTh Ha 2.

10 1075
Ckasicume, umo Hy)cHO coenambs, Umoowvl cOKpamums 0poos?

8 _8.,_4

Ilpouumaiime opoou. Crarxcume, Ha CKObKO UX MONCHO COKPAMUMb.
3.4.2.5.25.15. 7. 6

6 8 415 100° 45 14 12
3ananue 4. Yumanme.

%— 9TO MpaBUJIbHASA APO0k. 31ech yucauTelns (2) Menbine (<) 3Hamenarens (3).

%— ATO HETIpaBUWJIbHAS APO0k. 3mech ynuciuTelns (3) 6onbiie (>) 3HameHnarens (2).

3anomuuTe! 3HAK > 0003HAYACT «O0JILIIIEY.
3HaKk < 0003HAYAET «MEHBIIIE.
Yto 00JbIIIE, YEM YTO.

Yto MEHbIIE, Y€EM YTO.

Yumaiitme npeonoicenus.
5 >2 (nare 60mble, 4eM 2). DTO HEPaBEHCTBO.
3 <7 (Tpu MeHbliIe, yeM 7). ITO HEPABEHCTRBO.

a>5 (a 6ombie, yem 5)
12



y <2 (y MeHblIIe, 4eM 2)
m = n (m paBHO n)
a # b (a He paBHO b)
Yumaitme svipasricenus.
m>n;q=fia<c;a=b;x#y;d=9;n>10;b<11;c>81;d=a+c;a>b.
HQumaiime nepasencmea.
13<19 12<17 87 <101 436 <462 417> 219
19>13 31>29 80> 18 220>212 214 <328
3anoMHHUTE: YTO 00JIbIIE, Y€M YTO, HA CKOJIbKO
YTO MEHbIIIEe, YEM UYTO, HA CKOJIbKO
4T 00JIbIIIE, YEM YTO, BO CKOJBKO Pa3
YTO MEHbIIIe, YeM 4YTO, BO CKOJBLKO pa3

15 >3 Ha 12 — narHaauaTs O60Jble, Y4eM TPH, Ha ABEHA/IIATD.
15 >3 B 5 pa3 — nsaTHaaUATh OOJBIIE, YEM TPH, B IATh pas.

Yumaiime npeonoicenus.
7> 4 (cemb Oonble, yeM 4, Ha TPH)
— Ha cxonbko 7 Ooibiite, ueM 47
— Ha tpu.
8 <9 (BoceMb MeHbIIIE, YeM 9, Ha OJI1H)
— Ha ckonbko 8 MeHblie, ueM 97?
— Ha onun.
9 > 3 (neBsTh OOJBIIE, YeM 3, B TPU pasa)
— Bo ckomnbko pa3 9 6omibiie, yem 37
— B Tpu pa3za.
2 < 6 (1Ba MeHbIIIE, YeM 6, B TpU pasa)
— Bo ckoibko pa3 2 mensblie, 4em 67
— B tpu paza.

3aganue 5. Omeemvme Ha 6onpoc: HA CKOALKO 00HO HUCI0 001bULE WU MeHbULe,
uyem opyzoe?

13>6 8<11 5>2
17>7 9<13 11<15
19>5 4>3 20> 17
Omeembvme Ha 60npPoc: 60 CKOJIbKO pa3 00HO YUCI0 OoibuLe UTU MEeHbULe, Uem Opyzoe?
43 <86 100 <200 500> 100
11<22 12<24 100 <300
13 <26 24 <48 6 <48

3aganue 6. Yumanme.
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1 "
3Z (Tpu 1EeNBIX ¥ OJHA YETBEPTAsi) — 3TO CMEIIAHHOE YMCIIO. 37IeCh €CTh 1IeJI0e
yucio (3) u 1poon (i).
1
15 (oHa 11enas ¥ oJiHa BTOpasi)
2
2§ (1Be 1EBIX U JIBE MATHIX)
3 .
72 (cemb TIeNBIX B TPU YETBEPTHIX)

3ananue 7. Ciywaiime u 3anucsleaiime yeavie 4ucia u opoou.

2. 11 2. 3. 1512
12; 3 37 20; 27 19; 74 1521

Yumaiime 3anucannvle yucia u opoou.

3ananue 8. Yumanme.

L 3710 06GbIKHOBEHHAS JpoOb.

3

0,3 (HOJB HENBIX TPU AECATHIX) — 3TO ACCATUYHAS APOOb.

10 (necarp); % (0,1) — onna necsTasl.

100 (cro); (0,01) — onna coTasi.

100

1000; W (0,001) — oxHa ThICSTYHAS.

10 000; M (0,0001) — oxHa AeCATUTHICAYHAS.

100 000;

100 000 (0,00001) — omHa CTOTHICSYHAS.

1 000 000; m (0,000001) — omxHa MUIITHOHHAS.

3ananme 9. Cuompume, caywaiime, nogmopsaiime.
1,1 — oxHa 1enast ogHa aecsTas.
1,01 — oxHa 1enast ogHa coTas.
1,001 — oxna memas ojHa ThICSYHAs.
2,001 — nBe 11eABIX OJHA THICAYHAS.
3,001 — Tpu nenpIx o1Ha THICSYHAS.

3,003 — Tpu LENBIX TPU THICSTYHBIX.
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4,0002 — 4eThIpe LENbIX JIBE AECATUTHICIYHBIX.
0,1 — HOJIb LETBIX OJHA JecIATasl.

0,02 — HOJIb LIEIBIX JIBE COTHIX.

0,005 — HOJIB NEJIBIX IATH THICIYHBIX.

0,5; 0,09; 0,027 — 310 AECATUYHBIC APOOH.

3ananme 10. Hazoeume uyenoe uwucno. Hazoeume opoowv. Hazoeume cmewiannoe

uucjio.

% — Kakas 3T0 JApoOn?

0,06 — kaxkast 3T0 1poOH?

1
35 — KaKo€ 3TO 4ucio?

3anaunme 11. IIpocmompume 3a0anusa 1-10 u cocmagome nHed01bULON MEKCH.

Tema 4. Bo3Benenue B cTeneHb

3ananme 1. Crywaitme, noemopaiime. Yumaiime.
2° — ;1Ba KBajpaT
JIBa B KBaJIparte
JIBa BO BTOPOU CTENICHU
a’ — a KBajpar
a B KBajpare
a BO BTOPOM CTENEHU

2° — nBa xy6

JIBa B Ky0Oe

JIBA B TPETHEH CTEIICHU
a’ — aky6

a B KyOe

a B TPEThEU CTENICHU
a’—asB HYJIEBOW CTEIICHU
2* — 51Ba B 4eTBEPTOI CTENEHH
2 JIBa B IISITOM CTEIECHU
20 JIBa B IIECTOH CTEIICHU
27 — 11Ba B MHHYC BTODPOIi CTEIICHH
2™ __ nBa B cTEMNeHHM 9H IUIIOC eMHUIIA

-1
a"" — a B CTENEHH DH MUHYC €IUHULA
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+
a’’

— a B CTEIEHH UKC IUIIOC UTPEK
2" — nBa B CTENEHU 2H

JIBa B D)HHOM CTEIICHU

3ananme 2. Ilpouumaiime u ckaxxcume, 20e OCHOGAHUE CHENEHU U NOKA3AMElb
cmenenu.
O6pasey: z° — 33T Ky0
33T B KyOe
33T B TPEThEH CTENEHU
Z — 9TO OCHOBAHHE CTCIICHH, 3 — ATO MOKa3aTeIb CTCIICHH.

-2 3 3 4 -5 0 -3 7 n _n2 2n _n-1 n+3 m+n
a’,b,a,x,y,c,d’,n,a,a ,a",c ,x ,y .

Tema S. U3BJi1eueHne KOpHs

3ananmel. Cnywaitme, noemopsaitme. Yumaiime.

V2 — KOpeHb KBaJIpaTHBIH U3 ABYX (KOPEHb BTOPOil CTENEHH U3 IBYX).

3 — KOpeHb KBaJpaTHbIil U3 TPéX (KOPeHb BTOPOI CTEMEHH U3 TPEX).

J4 — KOpeHb KBaJIpaTHBII U3 YeTHIPEX (KOPEHb BTOPOIl CTENEHHU U3 YETHIPEX).

/5 — KOpeHb KBaJIpaTHLII U3 MATH (KOPEHb BTOPOIi CTENEHH U3 TIATH).

127 — kopeHb KyOudeckuil M3 JBaALATH ceMH (KOpeHb TPeThel CTeneHH M3
JBaAIIATH CEMU).

48 — KOpEHb UETBEPTOM CTEMEHU U3 COPOKA BOCHMHU.

a — KopeHb IATOI CTeNeH! U3 a.

"{a — KOPEHb CTENEHHU 3H IITIOC €AUHUIIA U3 a.

"Jla — KOpeHb CTeNeH: YH MUHYC J1Ba U3 A.

Tema 6. 'eomeTpuueckne Gurypsol

3anomuuTe! IlnanuMeTpus n3ydaer JIOCKUe (PUIypbl.

b

-~ N ITO0 NPAMOYTOJbHMK. a K a1, b 1 b; — 3T0
a a IPOTHBOIOJIOXHBIEC CTOPOHBI.
[TpOTHBOIOIOXKHBIC CTOPOHBI MPAMOYTOJIbHUKA

= - paBHbI. Bce yriibl mpsMOyToJIbHUKA TPSMbIE

b; (paBHBI 90°).

a

L/ N
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Qo
ob]

JT0 KBajApAT.
Bce cTopoHb! KBaJpara paBHbI.
Bce yrub kBanpata nipsimbie (paBHbI 90°).

ITo0 nmapaJiejorpamMm. a u a;, b u by —oto
IPOTUBOIIOJIOKHBIE CTOPOHBI TAPAIIEIOrPaMMA.
Onu napawiensHsl M paBHbl. Au C, Bu D —
POTHUBOIIOJIOKHBIE YTJIbI MTApaIeIorpaMma.
[TpoTHBOMOJIOKHBIE YIJIbI MTapajieiorpaMmma
TOXE PABHBI.

1o TpeyroabHuk. Ctoponst AB, BCu AC
pPaBHBL. OTO PABHOCTOPOHHUM TPEYTOJIbHUK.
Vst A, B u C paBHbL.

J1o Tpeyroabunk. Ctoponst AB u BC paBHbL.
OTO paBHOOEAPEHHbIH TPEYTOJIbHUK.
Vsl A u C paBHBIL.

ITO NPSIMOYTOJILHBII TPEYroJbHUK.
VYron C pasen 90°.

ITO OKPYKHOCTb.
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JTO KpYyT.

3anomuure! Crepeomerpust u3ydaer 00bEMHbIE (PUTYPBI.

910 map (chepa).
@OyTOOJIbHBIN MY UMEET ChepruecKyo hopmy,
wi popMmy chepsbl.

ITO KOHYC.

9T0 nupamuaa.

10 KYy0. a=B=¢C

ITO WWJITHHAP.
18



dOU3uKA

Tema 1. PusndecKkue BeJIUNUYNHBI

3apnanue 1. Caywaitme, nogmopaiime. Yumaiime. 3nauenue HenoHAMHBIX C106
YmouHume no cioeapio.
duznveckuil, BenuunHa, Gpu3nyeckas BeJINUrnHa, GU3NIECKUE BEIUYUHBIL.

3ananme 2. Caywaitme, noemopaime. Yumaiime.
t — BpeMms, m — macca, | — anuna, V — ckopoctb, F — cuna, a — yckopeHnue.
Bpemst — 310 dusndueckas BeIUUHHA.
Macca — 310 pusznueckas BeIUIMHA.
CKOpOCTh M YCKOpEHUE — 3TO (PU3NUECKUE BEITUIUHBI.

3ananue 3. 3akonuume npeonorcenus.
JlnmnHa — 3710 ...
Cuia — 970 ...
JlnvHa v cuna — 310 ...

3ananue 4. Yumaiime.

®dusnueckasl BeJIMYMHA — 3TO XapaKTEpHUCTUKA Tena Wiy sBieHusd. Hampumep,
Macca — 3TO XapakTepucTuka tena. CKOpoCTh — XapaKTEpUCTHKA (PU3NYECKOTO SIB-
JICHUS.
3akonuume npeodioHceHus..

Bpemsa — ato0 ...

CkopocTb — 37O ...

Macca — 3710 ...

3anaunme 5. Caywaiime, noemopaime. Yumaiime.
Yucio, 4UCI0BOM, YUCIOBOE 3HAUCHUE.
V — 20 km/4 (kmsioMeTpoB B yac). 20 — 3To yucioBoe 3HaueHue ckopoctu (V).
YucioBoe 3HAUEHUE BEIMYMHBI, MOJIOKUTEIBHOE YHCIOBOE 3HAUEHHE, OTPUILIA-
TEIHHOE YUCIIOBOE 3HAUCHUE.
Moayiab — 3TO MOJIOKUTENBHOE YUCIOBOE 3HAYEHUE BETUUNHBI.

3ananme 6. Ilpouumaiime 06a npeodnoxiceHun u ckaxcume, Ymo maxkoe HanpaeJe-
Hue. Ymounume no cnoeapio 3nauenue 3mozo cjioea.

Macca (m), Bpems (t), mHa (1) — 310 DU3MYEcKre BETUYUHBI, KOTOPHIE UMEIOT
YHICIIOBOE 3HAYCHUE.

Cumna (F), ckopocts (V), yckopenue (a) — 3T0 (pu3ndecKkue BEIMUNHBI, KOTOPHIE
MMEIOT YMCJIOBOE 3HAaUeHUE (MOJYJIb) U HanpasieHue.
Ckadicume, Kakue puzuyeckue @eIUYUHBL UMEIOM YUCT080€ 3HAUCHUE, A KAKUE —
Yucno60e 3HaueHue u Hanpasiaenue.

3ananme 7. Cnywaiime.
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Bce gusnueckne BeMUYMHBI MOXKHO pa3/ieuTh HA BEKTOPHBIC U CKAJSIpHBIC (Ha
BEKTOPBI U CKAJISIPHI).

Bekrop nmeer Mmoayns u Hanpasienue. Uto Takoe Bektop? Bektop — 310 (hu-
3UYECKas BEIUYMHA, KOTOPask UMEET MOJLYJIb U HAIIPaBJICHHUE.
IlIpouumaiime npeonoicenue u omeemome Ha 60NPOC.

Ckansip UMeeT TOIBKO YUCIIOBOE 3HAYCHHE.

Uto Takoe cxasip?

CKaofcume, Umo maKoe 6eKmop u umo maxKoe cKkaiap.

3ananue 8. CmMompume na pucynox u yumaiime.

B AB — 3T0 BeKTOp.
A — HayaJio BEKTOpa.
a B — xonen BekTopa.

A ‘ AB ‘ — ‘ 5‘ — 3TO MOJYJIb BEKTOpa (JJIMHA BEKTOPA).

Hpouumaﬁme npedﬂoofceuu;l. Ilocmasvme emecmo mouex H)JICHbBlLE CJlo6d: pABHbLE,
PpPaeHble No 6€/IUYUHE U NPOMUBONOJIOJICHbIE, COUHUYHBLIL.

... BEKTOPbI UMCIOT OJJMHAKOBBLIC MOAYJIM U OAMHAKOBBIC HAITPABJICHMU.

... BCKTOPBI UMCIOT OAMHAKOBBIC MOAYJIX U ITPOTHUBOIIOJJIOKHBIC HAIIPABJICHUA.

Ecnu Mmonynb BekTopa paBeH eguHuue (1) — 3To ... BEKTOp.

Hocmompume Ha4 DUCYHKU U CKajxicume, KaKue smo 6eKmopbsl U KaKue HanpaejleHus
OHU umerom.

1.—> 2 2 >
3. > < 4, ——»

«—

3allaHI/Ie 9. Cocmaebme 603MOIHCHbBIE C/1080COUECMAHUAA.

MOJIOKUTEIbHAS
BEKTOpHAas

oTpulaTeIbHAs BEJTUYMHA
OTPHUIIATEIILHOE 3HAYCHUE
paBHBIC BEKTOP(bI)
OJIMHAKOBBIC HaIlpaBJICHUE
MIPOTHUBOIIOJIOKHBIE

€ IMHUYIHBIN

3anoMHUTE: YTO XapaKTepu3yeT 4TO

20




3aganme 10. Ilpouumaiime mexcm. Omeemome Ha 60NPOCHI: UMO mMaKoe pusuye-
ckas eeauuuna? Ha umo mosncno pazoenums puzuueckue eeauuunot?

dusnyeckasi BeJIMUMHA — 3TO XapaKTepHUCTUKA Teja Wi siBieHus. Hampumep,
Macca XapakTepu3yeT Telo (Macca — 3TO XapaKTEpUCTHKA TeJa); CKOPOCTh XapakKTe-
pusyetr gusnyeckoe siieHue. Ou3nyecKkre BETUUYUHBI JCNATCS Ha BEKTOPHBIE U CKa-
JISIPHBIE.

CkansipHas BeJIM4YMHA (CKaIsip) — 3TO BEJIMYHMHA, KOTOPasi UMEET TOJIbKO YUCIIO-
BOE 3HaUYeHUE (TI0JIOKUTEIBLHOE WU OTpUIIATEIbHOE WM HOJIb). Hampumep, ckanspamu
SBJISIIOTCS BpeMs t, Macca m, yTh 1.

Bekropnas BenuurHa (BEKTOp) — 3TO BEJIMYMHA, KOTOPAsi UMEET YHUCIOBOE 3Ha-
yeHue (MOJyJib) M HarpaBiieHue. Hanpumep, BekTopamu siBisitoTcst cuiia F, ckopocTh

V, yckopenue a.

3ananme 11. Ckarcume: «/la, 3mo sepno, ...» «Hem, 3mo nesepmo, ...»
1. ®dusnueckas BeJIMUYMHA — ATO XapAKTEPUCTUKA TeJIa WU SIBICHUS.
Macca xapakTepusyeT Tejo.

CkopocTh XapakTepusyeT (hU3M4ecKoe sIBJICHHE.

2

3

4. Bce ¢pu3uvecKkue BETUIHHBI JACIISITCS HAa BEKTOPHBIC U CKaJISPHBIC.

5. Ckansip — 3TO BEJIMYKMHA, KOTOPAsi UMEET TOJIbKO YUCIOBOE 3HAYEHHUE.
6

BGKTOp — 9TO BCIIMYHHA, KOTOPAasd UMECT MOAYJIb N HAIIPABJICHHC.

3aganme 12. /laiime npumepovl cCKanApHOIl 6eUUUHBL U NPUMEPLL 6EKMOPHOIL 6eU-

YUHDbIL.

3axnanue 13. Cocmaeévme 603M024CHbBLIE CTI060COUECHIAHUA.

JTUHA
XapaKTEePUCTHUKA

BEJIMYMHA
Mmacca

SIBJICHUE
MOJTyJ1b

TEJIO0
YHCJIOBOE 3HAUYCHUE

BEKTOP
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3ananmue 14. 3akonuume npeonorcenusn.

1. HucnoBoe 3HaUeHUE BEKTOpA — 3TO ... CKaJISIp
2. BennuunHa, KOTOpasi UMEET TOJIBKO YHCIOBOE 3HAYEHUE, — | BEKTOP
37O ...

3. BCKTOpBI, KOTOPBIC UMCIOT OAMHAKOBBIC MOAYJIM 1 OJJNHA- C,Z[I/IHI/I‘{HBIﬁ BCKTOP

KOBBIE HaIPABJIEHHUS, — 3TO ...
4. Ecnii MOZTyJib BEKTOpPA PABEH €AMHUIE — 3TO ... PaBHBIE BEKTOPBI
5. Eciii BEKTOPBI UMEIOT OJMHAKOBBIE MOIYJIA U IPOTUBOIIO- | IPOTUBOIOJIOKHBIE

JIOKHBIC HAIIPpABJICHUA — ITO ... BCKTOPBbI

6. BenrnumnnHa, KoTOpas UMEET YUCIOBOE 3HAYCHHUE U HAIlpaB- | MOAYJIb

JeHue, — 970 ...

3anoMHUTE: BpeMsi; Macca; JAJMHA; CKOPOCTH (K. P.); CHJIA; YCKOpPEHHUeE;
YHMCJI0BOE 3HAUYEHHE; MOJI0KUTEIbHOEe 3HAYEHHe; OTpUIaTe/IbHOe 3Haue-
HHe; HANpPaBJIeHNe; BEKTOP; CKAJAP; PaBHbII; eIMHUIA; eIUHUYHBIH; Te-
JIO; XapaKTePUCTUKA; XapaAKTEePU30BaTh; BEPHO; BeJIMUYMHA.

Tema 2. Mexannueckoe IBHKECHHE

3ananme 1. Caywaiime, noemopaiime. Qumaitme. 3nauenue HENOHAMHBHIX C106
YmouHume no cioeapio.

Onpenensatb — onpeaenanTb, ONpeeIeHue; TOHUMaTh — IMOHATh, TOHSITHE; CY-
IECTBOBAaTh — IMOCYIIECTBOBATh, CYIIECTBOBAHUE; U3MEHATh — W3MEHUTHCS, U3MEHE-
HUE; JABUTAThCSI — IOJBUTAThCS, IBIXKEHHE; NTepEMENIaThCs — MEPEMECTUThCS, Mepe-
MELIEHUE; T0JI0KEHHUE; IPOCTPAHCTBO; pa3iedl.

3ananue 2. Ilpouumaitme mexcm. Ckaixcume, 4mo maxkoe mexaHuueckoe 06u-
JiceHue.

Bcé€, uto cymectByeT B mpupoge — 3To Marepus. dusuka usydaer sSBICHHS
MIPUPOJIBI, TO €CTh M3MEHEHUE Marepuu. J[1o0oe m3MeHeHne MaTepuu — 3TO JIBHIKE-
Hue. Camas npoctas (popMa IBMKEHUS MATEPUH — ATO MEXAHUYECKOE JTBIKEHHUE, TO
€CTh TIEpPEMEIICHUE Tella B MPOCTPAaHCTBE W BO BpeMeHH. Paznen ¢usmku, KOTOpHIH
M3y4yaeT MEXaHMUECKOE ABMIKEHHE, Ha3bIBACTCS MEXaHUKOM.

3ananme 3. 3akonuume npeonorceHus.
1. ®usukKa u3ydaeT sBJICHUS NPUPOJIbI, TO €CTh... .
2. SIBnenue nmpuponabl — 310 ... .
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JIroboe n3mMeHeHne MaTepuu — 9370 ... .

3
4. Camasg npoctasi popMa IBUKEHUS MATEPUU — ITO ... .
5. MexaHuka u3yyvaer ... .

6

MexaHHKON HA3bIBACTCA ... .
3ananue 4. Ckasxrcume, onpeoeneHus KaKux nOHAmMuUI OaHbl 6 meKcme.

3ananue 5. 3akonuume npeoorceHus.
1. Marepueii Ha3bIBaeTCA ... .
JIBU>KeHrnEeM Ha3bIBaCTCA ... .
MexaHUueCKUM JIBU>)KEHUEM Ha3bIBACTCS ... .
Mexanuka — 93710... .
Bcé, uro cymniecTByeT B npupoe, NpeICTaBiIsieT COOOM ... .
JIro0oe n3mMeHeHne MaTepuu SBISIETCS ... (MIPEACTaBIIET COOOH ...).

MexaHnuecKoe IBHUKEHUE MPEICTABISIET COOOH ... .

® NSk

MexaHuka npeAcTaBiIsieT co00i ... .

3ananme 6. Ilpouumaiime ghpazvl u cxaxicume, Ymo H0OB020 6bl Y3HANU O MEXAHUKE.
MexaHuka u3yyaeT MEXaHMYECKOE JBUXKEHHE, TO €CTh MepeMelleHrue Tejaa B
IIPOCTPAHCTBE U BO BPEMEHH.
MexaHunka noapazaensiercd Ha KHHEMAaTUKY, TMHAMUKY U CTaTUKY.

Ha3zoeume oonoxkopennvie c106a K cio8y noopazoesimscs.

3ananue 7. Crywaiime, noemopsaiime, yumaiime.
YuuThiBaTh — yu4ecTh, YUET; BbI3bIBATh — BBI3BAaTh, BHI30OB; JIEUCTBOBATH I0O-

I[eﬁCTBOBaTB, I[GﬁCTBHC; PaBHOBCCHC TCJI, IpUYHUHA.

3anaunmue 8. Ilpouumaiime npeonoxcenusn. Ckarxcume, Ymo 3Hauum npeooz oes.

CHauana CTyIEHT IepeBesl HOBbICe (M3MUYECKHUE TEPMHUHBI HA POMAHOU SI3BIK CO
CJIOBapeM, a IOTOM BECh TEKCT Oe3 CloBapsi.
Ilpouumainme onpeodenenusa. Illepeeedume ux Ha pooHoIl A3bIK.

Kunemarnka — 3T0 4acTh MEXaHUKH, KOTOpas U3ydaeT MEXaHUUECKOE JBUKE-
Hue 6e3 yuéTa mpuInH, KOTOPHIE BBI3BAJIN ATO JBIKEHUE.

JluHamMuika — 9TO pa3jiesl MEXaHWKH, KOTOPBIM HM3ydaeT MEXaHW4YeCKOe JBHIKE-
HUE C YYETOM MPUYUH, KOTOPBIE BBI3BAJIU 3TO JABUKEHHE (3TO CHUJIbI, KOTOPHIEC JICUCT-
BYIOT Ha T€JIO).

Cratuka — 3T0 pa3ziesl MEXaHUKHU, KOTOPBIM U3y4aeT paBHOBECHUE TEIL.

3aganue 9. Ckaricume, umo Ha3vléaemca KUHEMAMUKOU, OUHAMUKONU, CIAMUKOU.
3amenume cn0o6o pasoei CUHOHUMOM.
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Umo npeocmasnaom codoil KuHeMamuKka, OUHaAMUKa u cmamuka?

3aganmue 10. IIpounTaiite Tekcr. [locTapaiiTech NOHATH Bbl/IeJICHHbIE CJ10BA.
JIB>KeHUE — DTO U3MEHEHME NOoJa0JCeHus Tella B IpocTpaHcTse. Ilonoxenue

TeJa B IPOCTPAHCTBE U3MEHSETCS TOJIBKO omHocumenvro npyrux ten. Hanpumep, ec-

JU CTYIEHT HUIET II0 KOPUAOPY, €ro MOJOKEHUE U3MEHAETCS OTHOCHUTENIBHO ayIuTo-

pun. Teno, OTHOCUTENBHO KOTOPOTO M3MEHSIETCS ABWKECHHE, HA3bIBACTCA MeEIOM Om-

cuema.

Omeembme Ha 60nNPOC: YMO AGNACMCA MEAOM OMCUEMA, eCIU CHYOCHM UOEém no

Kopuoopy?

Jaiime éauiu npumepovl 06U HCEHUA OMHOCUMEIBHO OPY2UX Hel.

3ananme 11. Hcnonwvzya ungpopmayuro 3adanuit, cocmasome mexkcm «Mexanuue-

CKoe 08UdICeHUEe).

IIpouuTaiite. IlepeBeauTe BblJe/JIeHHbIE CJI0BA HA POJAHOM A3BIK.

1. Tpaexkmopua — 310 IUHUSA, BAOJIb KOTOPOW JBUKETCS TEINO.

B 3aBUCHUMOCTH OT TpaeKTOpPUHU JBU)XEHUE OBIBACT MPAMOAUHEUHBIM W
KpPUGOJIUHEUHDIM.

JIBI>KeHME, TPU KOTOPOM BCE TOUYKHU TEJIa IBUKYTCS MO OJIMHAKOBBIM TPACK-
TOPUSM, Ha3bIBACTCA HOCHYRAMETbHbIM.

2. Ilepemewgenue (S) — HTO BEKTOP, KOTOPBIM COCMHSET HaYaa0 U KOHEII
IBIKEHUS. [S] =M (MeTp).

3. Ilpoiioennstii nymo (1) — >TO CKaysipHasl BEJIMYMHA, YUCICHHO paBHAas
JUTMHE TPAEKTOPHUH, IO KOTOPOU JIBUTAJIOCH TEJO B JAHHBINA TPOMEKYTOK BPEMEHH.
[1] = ™M (meTp).

4. Ckopocmbs — 3TO BEKTOpHAas BEJIMYMHA, KOTOpas XapaKTepH3yeT Ha-
MpaBjIeHHe U OBICTPOTY HepeMelleHHss MaTepHalbHO Touku. [V]=M/c (MeTp B
CEKYH]Y).

3anoMHNTe TaHHBIE ONpeae/IeHHs].
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Tema 1. Xumnueckue 3j1eMEeHTbI 1 KX CUMBOJIbI. XUMHU4YeCKHue (POPMYJIbl

XumMus

3ananme 1. Crywaiime, uumaiime.

XUMHS; XUMUYECKUN AJIEMEHT; XHUMHYECKHUM CHMBOJI, XUMHUYECKHUE DJIEMEHTHI;

XUMHUYCCKHUEC CUMBOJIBI.

3ananue 2. Cnywaiime, yumaiime. 3anomHume, KaK YUmMarOmcsa CUMEOIbl.

CumBoua YreHnue cuMBOJIA Ha3BaHnmue 3;1emMeHTa
F ¢bTop ¢dTop
Br opom opom
Cl XJIOp XJIOp
I nona nona
Mn Mapraser Mapraser
Na HaTpUn HaTpUn
K KaJIui KaJuin
Ca KaJIbIIAN KaJbIAN
Al ATFOMUHHIN ATFOMUHUI
Mg MarHui MarHuu
/n [IAHK [IAHK
He reJInn reJnmn
Ra panui panuu
U ypaH ypaH
Cr XpOM XpOM
Li JTUTUN JTUTUN
H alll BOZOPOL
O 0 KHUCJIOPOA
C €] yIJepo.a
N SH azoT
P 9 docdop
S 3¢ cepa
Fe beppym KEJe30
Cu KyIpyM Me/b
Ag apreHTyM cepebpo
Au aypym 30JI0TO
Hg TUAPAPTUPYM PTYTh
Pb TLTIOMOYM CBHUHEL]
As apCEHUKYM MBIIIBSK
Sn CTaHHYM 0JIOBO
Si CUJIMLITYM KpEMHUI
Sb CTHOUYM cyppMa
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3ananme 3. Crywaiime, uumaiime. 3adaiime 60npPoCcvl K NPEO10HCEHUAM.

KaxnpIlii XUMHYEeCKHUN 3JIEMEHT UMEST XUMUYCCKUIT CHUMBOJI.

Bce xumuueckue 31eMeHThl UMEIOT XMMHUUYECKUE CUMBOJIBL.

3anoMHHUTE: YTO HUMeeT YTO

Ha3zoeume CUHORUMUYHYI0O KOHCMPYKYUUIO.

3ananue 4. Carywaiime, yumaiime onpeoeneHus Xumuieckozo cumeona. Illoemopu-

me ux.

XHUMHYECKUN CUMBOJI — 3TO OJHa MJIN IOBC 6YKBBI JJAaTUHCKOI'O Ha3BaHHUI 3JIC-

MCHTA.

3anmoOMHHUTE: YTO — ITO YTO

XHUMHYECKUM CHUMBOJIOM Ha3bIBAKOTCS OJHa HJIIN JIBC 6YKBI>I JJaTHHCKOI'O Ha3Ba-

HUA 3JICMCHTA.

3anoMHHUTE: YeM Ha3bIBAeTCs YTO

O,Z[Ha HiIn OBC 6YKBI)I JJATUHCKOI'O Ha3BaHMA JJICMCHTA ABJIAIOTCA XHMMHWYCCKHUM

CHUMBOJIOM.

XUMHMYECKUM CHMBOJIOM SIBJISIOTCS OJHa UJIN ABC 6YKBI>I JJAaTHHCKOI'O Ha3BaHHA

OJICMCHTA.

3anoMHHUTE: UTO ABJISAETCHA YeM
4eM ABJIHACTCH 4YTO

Ilpoananuzupyitme maoauyy:

Pon Nmenutenbubiit nagex| PoautenbHbiil magex (dero?) |OkoHuaHue
(uT0?)
MY>KCKOH KHCJIOPO/T KHCJI0pO/Jia
poa (M. p.) |azor azora
XJI0 xjopa
*10p xJ10p D —a
mon nona
Mapraserit CHMBOJT Maprasia
CBHUHEII CBHHIIA
MarHuu MarHus N
>, n— s
KaJTHi KaJus
HATpUU HAaTpUs
AJIFOMUHUI ATIOMUHUS
CpeaHUI cepebpo cepebpa
poxa(c.p.) |3010TO CHUMBOJI 30J10Ta 0—a
KEJIE30 Kenesa
0JIOBO 0JIOBa
KEHCKUU cepa cepel
a— bl
poa (K. p.) | cypbma CHUMBOJI CYpPbMBI
MeJlb MeIH
a—u
PTYTh PTYTH
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3ananmue 5. 3akonuume npeonorcenus no 00pazuyy.
Obpaszey: Bonopoa — 3T0 XUMHUYECKUM 3J1eMEeHT. H — 3T0 XuMu4yeckuii CHUMBOJI BO-

J0poja.

1. Kucnopog — ... .O— ... . 2. A3or... . N— ... . 3. Youiepog — ... .C— ... .
4. Xenezo — ... . Fe — ... . 5. 301010 — ... . Au— ... . 6. MBIIIBIK — ... . As — ... .
7. Xmop — ... . Cl— ... . 8. Mapranerfy — ... . Mn— ... . 9. CBueny — ... . Pb— ... .
10. Harpuit — ... . Na— ... . 11. Kammidt — ... . K— ... . 12. Kampimiit — ... . Ca— ... .
13. Amomunuit — ... . Al—... . 14.Meap — ... .Cu—... . 15.Cepa— ... .S—....

3ananme 6. Cnywaitme, uumaiime. 3adaitme 60nPoOC K NPEOI0HCEHUIO.
CumBoJ1 0003HAYAET XUMUYECKUI IIEMEHT.

Hogmopume amy KOHCIMPYKUUIO 60 MHOMCECMEEHHOM HUCcJie.

3anoMHuTE: YTO 0003HAYAET UTO

Cumeon S obosnauaem cepy.

Cmompume mabauyy 3adanusa 2. Ckaxcume no oopasuy:
Obpaszey: Cumoa P o6o3nauaet docdop.

3ananue 7. Chrywaiime, uumaiime. 3aoaiime 60nPoOC K NPeEO10HCEHUIO.
O0OpaTute BHMMAaHMe: YTO? CUMBOJ — CUMBOJIbI
yeM? CUMBOJIOM — CHMBOJIAMHU

XUMHYECKHE 3JIIEMEHTHI 0003HAYAIOTCI CHMBOJIAMMU.

3anoMHHUTE: YTO 0003HAYAETCHA YeM

Cepa obo3nauaemcs cumgoiom S.

Cmompume maoauuy 3adanusn 2. Ckaxcume no oopasuy:
Obpaszey: 1o dhochop. Pochop — 310 XUMHUUECKUit 351eMeHT. P — cumBon docdopa.
®docdop o603HaUaeTCsI CUMBOJIOM P.

3ananue 8. Yumaitme. O6pamume 6Humanue HA CUHOHUMUYUHOCHL 6blOETEHHBIX
KOHCMPYKYUil.
dopmyna — GopMyIibl; XUMUIECcKas Gopmyiia — XUMUIECKHE HOPMYIIBI.
H,0 — »T0 xumuyeckas popmyia.
IIpu nomowu Xumuueckux cumeo.106 MUITYT XUMUUECKHE (HOPMYIIBI.
XumuuecKkue cum8oibl NOMO2aom nUcams XuMU4YECKue (popmMyIibl.

3anomHure: IIpHA IOMOIIH Y€ro

npu nOMowu XumMu4eCKux cumeojios

3ananme 9. Cnywaitme, uumaiime. 3adaitme 60nPoOC K NPEOI0HCEHUI).
O0OpaTutre BHMMAaHMeE: 4YTO? BEIIECTBO — BEIIECTBA
yero? BEIIeCTBA — BEIIECTB
®dopmyibl 0003HAYAIOT MOJIEKYJIbI BEIIECTB.
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3amenume KoHCcmMpPyKUuI0 4umo 0603Havaem 4mo CUHOHUMUYHOU U 3adaiime K Hell
gonpoc.
OoOpaTute BHUMaHMe: 4TO? popMyna — GopmyIibl

yeMm? popmynoit — Gopmynamm

3ananme 10. Caywaiime, nosmopsiime.
BemmectBo — BemecTBa
Bonopon (H,) — at0 BeniecTo.
Kucnopon (O,) — 310 BemiecTBo.
Men (CaCO3) — 3T0 BELIECTBO.
Bona (H,O) — st10 BemecTBo.
XKenezo (Fe) — aTo BemecTBo.
[ToBapennas conpb (NaCl) — 310 BemiecTBo.
Bopga u menm — 310 BemecTna.
Kene3o u KUCI0pOT — ITO BEIICCTRA.
Yumaiitme no oopasuy.
Obpaszey: O30H (O3) — 3TO BEIIECTBO.
Bona (H,O) — ato0 ... . [ToBapennas cosb (NaCl) u men (CaCOs3) — o310 ... .

Men (CaCO3) — 310 ... . A3otHas kuciota (HNOs) u xeneso (Fe) — ato ... .
Caxap (C;H»0Oq) — o910 ... . Comsnas kucinora (HCl) m docdhopHas kucnora
(H;PO4) — 310 ... . Yruekucnsiit raz (CO,) — 310 ... . Cepa (S) u cepHas KucioTa

(HzSO4) —3TO ... .

3ananue 11. Yumaitme popmynst u nazeanus eeujecmes. 3anoMHume ux.
O, — xucnopon, H, — Bogopoa, O; — o3o0H, CO, — yriekucnsiit ra3, H,O —
Boga, CaCO; — mein, NaCl — noBapenHas conb, HCl — consinas kucnora, H;SO4 —
cepHas kwuciora, HNO; — aszornas kucimora, H,SiO; — KpeMHHMeBas KHCIOTA,
H;PO, — docdopnas kuciora.
KonTpoJsbHbIe 3a1aHuA

3ananme 1. Omeemovme na eonpocul.

1. UTo uMeeT KaxXAblil XUMAYECKUAMN 3JIEMEHT?

2. Uto Takoe XUMUYECKHUI1 CUMBOJ?

3. [aiiTe omnpenenieHne XUMUYECKOr0 CUMBOJIA, UCTIOJIb3YsI CHHOHUMHUYHBIE KOH-
CTPYKIHHU.

4. Yto obo3HauaroT cumBoibl? [IpuBeauTe npumMepsl.

5. UeM 0003HAYAIOTCS XUMHYECKHUE DJIEMEHTHI?

6. ITpy moMony yero NUIIyT XUMUYECKHe GopMyIibl?

7. Uto o6o3Ha4aroT Gopmybl?

8. Kakue BemiectBa Bbl yxe 3Haere? HazoBute ux GpopmyJsl.
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3ananme 2. Yumaiime nazeanusn snemenmos. Hanuwmume ux cumeonvi. Yumaiime
sauly 3anuch cCHaua1a no odpasuy 3a0anus 5, a nomom — no oépasuy 3adoanus 7.

bTop — ... a3o0T — ... HATpHUN — ...
opoMm — ... ypaH — ... KaJIiid — ...
XJIOp — ... dbocdop — ... MarHui — ...
IAHK — ... CBHUHEI — ... pamguii — ...
non — ... Maprasenm — ... Kb — ...
BOJIOPOA — ... KEIe30 — ... Meab — ...
yriepog — ... cepedbpo — ... pPTYyTh — ...
KHACIOPOT — ... 30JI0TO — ... cepa— ...
MBIIIBSIK — ... OJIOBO — ... cyppMa — ...

3ananme 3. Ilpouumaiime mexkcm. 3anomuume e2o. 3anuuiume mexKcm no NAMAMU.
D10 kucnopoa. Kucinopong — xumudeckuil sneMeHT. O — CUMBOJ KUCJIOPOJA.
O, — xumnueckas popmyna. Kucinopon — 3To BelecTso.
A 3TO YIJIEKHUCIIBINA ra3. YTIIEKUCIBIM ra3 — 3TO BEIIECTBO. Y IIIEKHUCIIBIN ra3 000-
3Havaercs cumBojiamMu C u O. CO, — 310 xumuueckast popmyna. CUMBOJIBI 0003HAYa-
I0T XUMHYECKUE DJIEMEHTBI. XUMUYECKUE DTIEMEHTHI 0003HAYAIOTCSI CHMBOJIAMH.

Tema 2. IIpocTble u cioxkHbIe BelecTBa. CocTaB BelecTsa

3aganmue 1. Caywmaitme, nosmopsaiime. Ilpasunvno npousnocume cioea.

Teno, crakan, koyida, mpoOUpKa, UUIUHIP, TEPMOMETD, IEPEBO, KEJIe30, CTEKIIO,
IIMHK, KUCJIIOPOJI, MEJI, YaCTHIla, COCTaB, COCTOSTh, COAEpPKaThCs, 0003HAYATh, BHIpA-
KaTh, NEITUTHCA.

Oopamume eHuUManue Ha YOPMbL MHOIHCECMBEEHHO20 YUCA.

Teno — Tena, BemIECTBO — BEIIECTBA, MOJEKyJIa — MOJIEKYJIbI, YacTUIIA —
YacCTHULIbI, aTOM — aTOMBI.

Oopamume eéHumanue Ha Gopmuvl poOUmMEILHOZ0 RAdEIHcA.

N3 Bemect, U3 MONEKYJ, U3 aTOMOB.

3aganme 2. Caymaiime mexcm. Hazoeume mena. Hazoeume seujecmea.

Bcé Bokpyr Hac — tena. Crakan, koi0a, mpoOupKa, MUIUHIP, TEPMOMETP —
3TO Tena.

Tena cocrosT U3 BemecTs. JlepeBo, xene30, CTEKII0, IMHK, MEI — 3TO BEILECTBA.

CKaofcume, U3 yezco cocmosam meJid.

3anoMHHUTE: YTO COCTOMUT (COCTOSIT) U3 Yero
Tena cocmoam uz sewecms.

Beu;ecmeo cocmoum U3 MOJNEKYIL.

29



3ananue 3. Ciywaiime, noemopsaiime.
Yacrtuua, MajJeHbKas 4acTHUIIa;
caMasi (0YeHb) MaJiIeHbKas 4YacTUIla = HAUMEHbIIIasl YaCTHUIIa;
HaMMEHbBIIIAsl YacTHUIIA BEIISCTBA;
HaWMEHBIIIasl YaCTUIIA MOJICKYJIBI.
Morsekyna — 3TO HaMMEHbIIIas YacTUIla BEIIEeCTRA.
ATOM — 3TO HaMMEHbIIAs YaCTUIIA MOJICKYJIBI.
Ckasicume, u3 ueco cocmoum moJieKyna.
3akonuume npeodioHceHus.
1. Tena cocrosT ... .
. Bce BemecTBa cocTosT ... .
. BemecTBo cocTour ... .
. Monekyna cocTour ... .
. Bce Momiekybl cOCTOST ... .
. Monekymna — 3710 ... .

< N L WD

. ATOM —9TO ... .

Oo0paTure BHMMAaHME:

qT0? yero?

XJI0p XJopa
5(Vi / noja
KaJIuu voryma Kanus
KaJIBLIUA T xanblusd
KeJe30 § XKeesa
BOJIA BOJbI
Meb Meau

3ananue 4. Cocmagvme cnoeocouemanus.
Monekyna (uero?) xjaop..., a3oT..., KHUCIOPOMI..., BOJOPOMI..., YIJIEPOA...
OpOM..., CBUHII..., MApTaHIl..., KaJbllH..., HATPHU..., AIFOMUHH..., JIUTH..., cepeop...
30J10T.. ., XKeJe3..., OJIOB..., CEP..., CYPbM..., ME/..., PTYT... .
Cnywaiime, noesmopsaime, yumaitme. Cneoume 3a npou3HoOUIeHUeM.

YTJIIEKUCIIOTo Ta3a
IIOBAPEHHOU COJIU
COJITHOM KHCIIOTBI
Monekyna (dero?) .
CEPHOU KHUCIIOTBI

a30THOM KHUCJIOTBI
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dhochopHOI KHCITIOTHI

OOpaTuTe BHUMaHUe: COCTOSATH (U3 4ero?) U3 aTOMOB

OJIHOTO aToMa
Moekyna cocTOUT JBYX aTOMOB
\ TpEX aTOMOB
u3 (4ero?) | 4eThIpEX aTOMOB
IATH aTOMOB
Monekymbl COCTOAT IIECTHU aTOMOB
JIBA/ILIATH aTOMOB
aTOMOB OJIHOT'0 BJIEMEHTA

aTOMOB Pa3HbBIX (Pa3IUYHBIX) HIIEMEHTOB

3ananme 5. Ciywaiime, nogmopsiime. 3anoMHume 0m2iazoibHvle CyuieCmeumesibHble.
0003HayaTh

T 0003HayYeHME
0003HaYUTE —
COCTOATH — COCTaB
MOKa3blBaTh ~__

= [0Ka3
[MOKa3aTh
BBIPAKAThH

> BBIpAXKECHUE
BBIPA3HUTh

Cnaywanme. Yumaiime mekcm.

B xumun xumudeckue cCMMBOJIBI 0003HAYAIOT XUMUYECKUE DJIEMEHThI. XUMHUYe-
ckas (hopmyna o0o3HavaeT (MOKa3bIBAET, BHIPAXKAET) COCTAB OJTHOW MOJIEKYJIbI BEIIECT-
Ba. Hanpumep, popmyna Boasr — H,O.

Momnekysa BOJIbI COCTOUT U3 aTOMOB BOJOPOJa U KUCIOPO/Ia, T. €. MOJIEKyJa BO-
JIbl COCTOMT M3 aTOMOB pa3HbIX 3JeMeHTOB. MHnekc 2 (nBa) B opmylie moka3bIiBaeT
yuCia0 (KOJIUYECTBO) aTOMOB AJIEMEHTA B OJTHOM MOJIEKYJie BOJbI. DTO 3HAYUT, YTO MO-
JIeKyJ1a BOJIbI COCTOUT U3 ABYX aTOMOB BOJIOPOJIa M OJJHOTO aTOMa KUCJIOPO/a.

®opmyna kuciopoaa — O,. DTO 3HAYUT, YTO MOJIEKYJIa KUCIOPOJa COCTOUT U3
aTOMOB OJTHOTO 3JIeMeHTa. MoJieKyJiia KUCIopoAa COCTOUT U3 ABYX aTOMOB KHCJIOPO/A.

3ananme 6. 3akonuume npeonorcenus.
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1. Monekyna consiHoit kucinotel (HCI) coctout u3 ... . 2. Monekyna a30THOMN
kucyioTel (HNO3) cocrout u3 ... . 3. Monekyna pocdopnoii kucnotsl (H;PO,) coctour
u3 ... . 4. Monekyna cepnoit kucnotel (H,SO,4) cocrout u3 ... . 5. Monekyna mena
(CaCO;) coctout u3 ... . 6. Monekyna cnuprta (C,HsOH) coctout u3 ... . 7. Monekyna
caxapa (C;H»,0q;) cocrout u3 ... . 8. Monekyna Bogopona (H,) cocrour us
9. Monekymbl COCTOAT U3 ... .

3ananme 7. Caywmaiime. Yumaiitme npeonoxcenusn. Qopamume eHuManue Ha CUHO-
HUMUYHOCMD 6blOEIEHHBIX C/108.
dopmyJia MOKa3bIBAET COCTAB MOJICKYJIbI BEIIECTBA.

®dopmyJia MOKa3bIBaeT, KAKUE aTOMbI U CKOJIBKO aTOMOB Ka)KJIOTO AJIEMEHTa CO-
JEpKUTCA (€CTh) B MOJIEKYJIE BEIECTBA.
OOpaTnTe BHUMAHME: COOEPIHCUMCS 8 MOTIEK)Ie GeWeCmBad = 6X00UM 8 MOJEeK)Y
gewjecmasa
3akonuume npeonosicenus.

CocTtaB MOJIEKYJIBI BOJIBI — ... .

B Monekyne BoJbI COOEPKUTCA ... .

Hazoeume CUHOHUMUYUHYIO KOHCIMPYKUUIO C 2J1A20J10M COCNIOANb,

3anoMHHMTE: YTO BXOAUT B COCTAB 4ero?
Booopoo, cepa u kucnopoo 6xoosm 6 cocmas cepHol KUCIOMBbI.
4YTO COMEPKUTCH B 4éM?
Booopoo, cepa u kucnopoo cooepaicamces 6 cepnoil kuciome.
4TO COACPHKHUT 4YTO?

CepHas kucioma cooepaicum 6000po0, cepy U KUCIOpOO.

3ananue 8. U3zmenume npeonosicenusn, UCnoIb3ya CUHOHUMUYHbIE KOHCHMPYKUUU,
OanHble gblule.

1. Monexyna Boabl (H,O) cocTout u3 AByX aToMOB BOJOpPOJAA U OJHOTO aToMa
KHUCTIOpO/a.

2. Monekyna yriekucioro raza (CO,) cocTOUT U3 OAHOrO aroMa yriepoja u
JIBYX aTOMOB KHACJIOPO/a.

3. Monekyna mena (CaCO3) cOCTOUT U3 OAHOTO aTOMa KaJlbIUs, OJTHOTO aToMa
yraepojia u TpEéx aTOMOB KUCJIOPO/Ia.

4. Monekyna consao kuciotel (HCl) cocrout U3 ogHOro aroma Boaopoja u
OJIHOT'O aToMa XJiopa.

5. Monekyna dochopnoit kuciaotsl (H;PO,4) cocTouT n3 Tpé€x aroMoB Bogopoa,

0JIHOrO aToma gocdopa 1 YeThIPEX aTOMOB KUCIOPOA.
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6. Mounekyna cepnoit kucnotel (H,SO,4) cocTout u3 AByX aToMOB BOJOPOJA, O~
HOTO aTOMa Cephl U YETHIPEX aTOMOB KUCIOPOA.

7. Monekyna noBapenHo#t conu (NaCl) cocToUT U3 0JHOTO aToMa HATpHUsS U OI-
HOTO aTOMa XJIOpa.

8. Monekyna crnupta (C,HsOH) coctouT u3 AByX aToMOB yriepoja, IsTH aTo-
MOB BOJIOPO/1a, OTHOTO aTOMa KHCJIOPOJa U OJHOIO aToMa BOAOPO/Ia.

3ananme 9. Cnywaitme, noemopsaiime.

KauecTBeHHbBIN COCTaB — Kay€CTBO, KOJIMUECTBEHHBIM COCTaB — KOJHMYECTRBO.
Ilpouumaiime onpeodenenue Xumuueckou @Gopmyavt u, UCnOIb3YA UHPoOpMayuio
npeonoscenuil 3a0anus 7, 00vACHUmMeE 3HaAYeHUA OAHHBIX C1080COUEMAHUIL.

Xumudeckas (popMyna — 3TO BbIpaKEHHUE KaYE€CTBEHHOTO M KOJUYECTBEHHOTO
COCTaBa BEIIIECTBA MIPU MTOMOIIYA XUMUYECKUX CUMBOJIOB U UH/IEKCOB.
3amenume OAHHYI0) KOHCMPYKUUIO CUHOHUMUYHBIMU.

Ha3zoeume kauecmeeHHblIL U KOIUYECHBEHHBLI COCMAB MOJI€K)/1bl 600bl.

3ananue 10. Yumaitme npeonosicenue. Omeemvme Ha 60npoc: UMoO NOKA3bIGACH
uugppa neped xumuueckum cUME00M UlU Popmynou?

udpa, xoTopass cTouT mepea xumudyeckum cumBojoMm (7H) wmm ¢opmymoit
(5H,), moka3pIBaeT YMCIIO ATOMOB HJIM MOJIEKYJ (7 aTOMOB BOJOPOJIA; 5 MOJIEKYJ BO-
J0poJia) ¥ Ha3bIBaeTCs KOG GUUMeHTOM.
O0paTutre BHMMAaHMNE:
Ckontbko amomos, Monekyl...?
1 (ooumn) amom, 1 (0oOua) monexkyna Kuciopooa, sxcenesa, cepoi.
2 (08a) — 4 amoma, 2 (06e) — 4 monekynvl KUCi0pooa, dxcene3d, cepol.

56 ... 20 amomos, MoneKyl KUCIOpoOa, jncele3d, cepbi.

3ananue 11. Yumaiime.

Bomopoa u Kuciiopo BXOAST B COCTaB BOJABL. = B cocTaB BOJIBI BXOAST BOJAOPOT
Y KUCJIOPOJI.
Yumaiime ghopmynvl. Ckaxcume, CKONbKO AMOMO8 INEMEHMO8 6XO00UN 6 COCMAE
MOIeKYIbl 6euiecmad.

H,SO4 — dopmyna cepHOI KHUCTOTHI.

NaCl — dopmyiia moBapeHHOM COJH.

CaCO3; — dopmyna mena.

CO, — dopmyna yriaekucioro rasa.

0O, — dbopmyna kuciopoa.

H, — dopmyna Bogopona.
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Cl, — dbopmyna xiopa.
N, — ¢opmyna azora.
C2H»,011 — dopmyna caxapa.

3aganme 12. Ilpouumaiime onpedenenus.

IIpocToe BenecTBoO — 3TO BEIIECTBO, KOTOPOE COCTOUT U3 aTOMOB OJIHOT'O 3JIe-
MEHTA.

Cno’xHOE BEIIECTBO — ATO BEUIECTBO, KOTOPOE COCTOUT U3 aTOMOB Pa3HBIX 3Jie-
MEHTOB.
Yumaiime ¢popmynvi. Ckaxcume, KaKue eeuiecmea npocmovle u KaKue CI0MNCHBbLe.
Ilouemy?

02, Hz, HQO, NZ, Fe, HzSO4, Clz, CaCO3, NaCl, HNO3

... — 3TO MPOCTOE BEIIECTBO, IOTOMY UTO ...

... — 3TO CIJI0’)KHOE BEIECTBO, IOTOMY YTO ...

3ananue 13. Ilpouumaiime mexkcm u omeemvhne HA 6ONPOC: KAK OeIAMCA éce Ge-
wecmea?
IIpocThie U cJ10:KHBIE BellleCTBA

BemectBa odensimces Ha mpocThie U CiOXKHBIC. [IpocToe BEleCTBO COCTOUT W3
aTOMOB OJIHOTO 3neMeHTa. Hanpumep, kucnopon (O,) — 310 mpoctoe BemecTBo. OHO
COCTOMUT U3 aTOMOB OJHOTO 3JeMeHTa — Kuciopoja. Cepa (S) — 3To Toxke mpocToe
BelecTBO. OHO TOXE COCTOUT U3 aTOMOB OJTHOTO 3JIEMEHTA — CEPBI.

CiioxHO€E BEIIeCTBO COCTOUT U3 aTOMOB pa3HbIX AnemMeHToB. Men CaCO; — 3T10
CJI0HO€ BelecTBO. OHO COCTOUT U3 aTOMOB 3 (TpEX) pa3IUYHbBIX 3JIEMEHTOB.

Xumuueckas popMmysia nokaswvleéaem, U3 4€r0 COCTOUT BEIIECTBO (COCTaB MOJIE-
KyJbl BemecTBa). OHa MOKa3bIBAET KAYECMBEHHbIU U KOJIUYECMEEeHHblll COCTaB MOJIe-
Kynbl BemectBa. Hampumep, H,O — 310 popmyna Monexynbl Boabl. MoJiekysa BOJIbI
COCTOMUT U3 aTOMOB BOJIOPOJIa U KHUCIOPOJAa. DTO €€ KaueCTBEHHbIN cocTaB. MoJiekyia
BOJIbl COCTOUT M3 JIByX aTOMOB BOAOPOJIa U OJJHOTO aToMa KUCIOpoAa. DTO KOJIUYECT-
BEHHBIM COCTAB MOJIEKYJIbI BOJIBI.

Hudpa 2 B popmyne H,O — 310 unoexc. OH moKa3bIBaeT KOJIUYECTBO ATOMOB
BOJIOPOJIa B MOJIEKYJIE BOJIbI.

Koagpdpuyuenm mokaspiBaer konmuectBO MoJiekys. Hampumep, 3H,O. 3mech
mudpa 3 — 3T0 K0P PUIIUCHT.

Xumuueckas Gopmyisia — 3TO BBIPAXKEHUE KAU€CTBEHHOTO M KOJUYECTBEHHOTO
COCTaBa BEIIECTBA MPHU MTOMOIIN XUMUYECKUX CUMBOJIOB U UHIEKCOB.
Buioenennsvie cnosa nepesedume na pooHoul A3LIK CAMOCMOAMETIbHO UIU NPU NO-
Mouu cnoeaps.
Omeemovme na 60npocwl.

34



1. Kak nenstcs BemecTBa?

2. V3 yero cocTosT NpoCThIE BeliecTBa?

3. 13 4ero cocTosT CJIOXKHbBIC BelecTBa?

4. Yto nmokasbiBaeT Xumudeckas popmyna?
5. YUrto Ha3bIBaeTCs XUMHYECKOH (HopMyIoit?
6. UTo nmoka3pIBaeT MHCKC?

7. Yto nmoka3biBaeT KodhpuimeHT?

3anoMHHUTE: YTO ACJIUTCH HA ITO
Beu;ecmea oensamcs Ha npocnivle U CJIl0JICHblE.

KOHTpO.H]:.HbIe 3aJaHuA

3ananue 1. Omeemvme na eonpocel.
1. U3 4gero cocrosT BeniecTna’?
N3 yero cocTosIT MOJIEKYIbI?
N3 yero cocrout mosexysna npoctoro Bemecta? [Ipuseaure npumep.
N3 dero cocTouT mMoliekyia cioxHoro Bemectsa? [Ipuseaute npumep.
Kaxue npoctele BeniecTBa Bbl 3HaeTe?
Kaxkue cioxHble BemecTBa Bbl 3HaeTe?
Uro o6o3HauaeT xumuieckas popmyina’?
Yro Takoe xumudeckas popmyia’?

A e A o

Yro takoe unaekc? Yto oH moka3biBaeT?
10.Yto takoe koad¢uiment? UTo oH mokazpiBaeT?

3aganue 2. Ilpouumaiime ¢hopmynot u ckaxcume, 20e UHOEKC, a 20e KoIgguuuenm.
3Cu,0; 4Fe; 3H,0; SHCI; 2CaCOs; Al,O3; Os.

3anaunme 3. IIpouumaiime no oopasuy.
Obpaszey: 30, — TpU MOJIEKYJIbI KUCIOPO/A.
2N, 3Sg, 5P4, Hy, 4H,SO,, 7Cl,, 10C1,H5,044, 2H,0.

3ananme 4. U3 oannulx cnoe cocmaevme npeodioyHceHus.

1. Xumuyeckas ¢opmylia, COCTaB, BEIIECTBO, KOJIMUECTBEHHBIN, KaueCTBEHHBIN,
MOKa3bIBaTh.

2. naaexc, KoJM4ecTBO aTOMOB, MOJIEKYJIa, TOKAa3bIBaTh.

3. KoadurmmeHT, KommgecTBO MOJIEKYI, BEIIECTBO, TOKA3hIBATh.

4. Monekyna, ra3, yriIeKUCIbIN, COJIepkKaTh, aTOM, yTIIepO1, KUCIOPO/I.

5. Mounekyna, BoJa, aToM, BOAOPO/I, KUCIOPO, COCTOSITb.

3anaunmue 5. Ilpouumaitme mexcm. Omeemovme Ha 60NPOCHL:
1. Kaxkue seuwgecmea kucaopoo u 6000poo? Ilouemy?
2. Kakue eewgecmea 6ooa u cepnasa xucioma? Ilouemy?
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O, — mounekyna kuciaopoaa. H, — Monekyna Bogoposia. Mojiekyna KUCiaopoja
COCTOMT M3 aTOMOB OJHOTO 3JIEeMEHTa — Kucjaopoaa. Mosekyia BoAopoJa COCTOUT U3
aTOMOB OJIHOTO JJeMeHTa — Bojopoja. Kucimopog — 3TO mpocToe BEIIECTBO.
Kucnopon u Bogopon — 31o npocteie BeniectBa. H,O — monekyna Boasl. H,SO, —
MOJIEKYJIa CEpHOM KHUCIOThI. MoseKyJsia BOAbl COCTOMT M3 JBYX aTOMOB BOJIOpoja U
OJIHOTO aToMa Kucjopoja. MoJieKkyjia CepHOM KHUCIOThI COCTOMT JBYX aTOMOB
BOJIOpPOJa, OJTHOTO aToMa Cephbl U YEThIPEX aTOMOB KucJIopoaa. Bomga — 3T0 cioxHoe
BelecTBO. Boaa u cepHast KMCI0Ta — CJIOXKHBIE BEIlIECTBRA.

3ananme 6. Cnywaime, yumaiime, noemopsaiime. 3anomuume Gopmyavl U HaA36a-
HUs eeuiecme.
1. ZnO — okcupa nuHKAa.
CuO — okcua menu.
HgO — okcun pryTH.
CaO — okcu Kanblivsl.
Al,O3 — oKkcuI aTrOMUHHUSL.
2. NaCl — xuyiopuj HaTpusl.
AICl; — xnopup anroMUHUA.
CuCl, — xynopua Meau.
3. HNO; — a3oTrHas KucIIoTa.
H,SO4 — cepnas kucnora.
H;PO4 — docdopnas kuciora.
HCl — consinas kucnora.

4. CO, — yrIJeKucIbIi ras.
CaCO; — mer.

3ananue 7. Omeemovme Ha 60NPOCHL NO 00PA3UY.
Obpaszey: — Kakoe BeniectBo 030H (O3)?
— O30H — mpocToe BeuiecTBO. MolieKyJia 030Ha COCTOUT U3 aTOMOB OJIHOTO
AJIIEMEHTA.
— Kaxkoe BemectBo xmopua kanus (KCI1)?
— XJIOpu Kallksi — 3TO CJIOKHOE BEECTBO. MolieKysa XJIOpUIa Kanus Co-
CTOUT U3 aTOMOB Pa3HbIX 3JIEMEHTOB.
1. Kakoe BeniectBo kucinopon (O;)?
2. Kakoe BemiectBo cepHas kuciora (H;SO,)?
3. Kakoe BemecTBO cepHuctsbiii ra3 (SO,)?
4. Kakoe BerniecTBo cyiabdua nuHka (ZnS)?
5. Kakoe BemectBo Bogopon (H,)?
6. Kakoe BemectBo ceporogopoa (H,S)?
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7. Kaxoe BemectBo cynbdat HaTpust (Na,SOy)?

3ananue 8. Boinoninume no oopaszuyy.

Obpasey: Xmnop — Cl,.
Xnop — 310 mpocToe BemecTBo. Moiekyia xiopa Cl, cocTOUT U3 IByX aro-
MOB OJTHOT'O AJIEMEHTA.

Oxkcun amtomunusa — Al,Os. Xnopug maraus — MgCl,. bpom — Br,. A3oTtHas
kuciora — HNO;. Xmopun xaneumss — CaCly,. Oxcupn 6apus — BaO. Xmopuna Ha-
tpust — NaCl. Huak — Zn. O30H — Oj;. Okcun maraus — MgO. Azor — N,. Oxeup
dochopa — P,0Os. Bomopox — H,.

3ananue 9. Cocmasvme pacckas no cxeme.

IIPOCTBIC OAHOI'O

BemiectBa / BGIHeCTBa\ / BnemeHTa\
COCTOST Hanpumep...
JIENIATCA Ha
\ W3 aTOMOB \
CJIOJKHEIE / pa3HbIX /

BEMIECTBA DIIEMEHTOB

TEMA 3. BEHIECTBA U X CBOMCTBA

3ananue 1. Crywaiime, noemopsniime.
CBOICTBO, COCTOSIHHUE, CITOCOOHOCTD, IIBET, BKYC, 3amax, INIOTHOCTh, TEMIIEpaTy-
pa, paCTBOPUMOCTb, AJIEKTPOIPOBOAHOCTD, KUJIKOCTh, T'a3, MPUPO/IA.
OOpaTuTe BHMMaHHE: CHOCOOHOCHIb, NIOMHOCHIb, DACMEOPUMOCHLD, JIEKMPONPO-
B00HOCHIb, JHCUOKOCHLY (HC. P.)
Cnywainime, nosmopsaiime. Qo0vacnume Hanucanue OKOHYAHUN NPUTAZAMETbHBIX.
DuU3NYECKNE CBOMCTBA; XUMUYECKHUE CBOMCTBA; HOBBIE CBOWMCTBA; IPYrye€ BELIE-
CTBa;, KaXKJI0€ BEIIECTBO; (M3UYCCKOE COCTOsSIHHME (TBEPAOE, KUIKOE, ra3000pa3Hoe);
rojiy0ooil, OenbIil, )KENTHINA, KpaCHBIM, CUHUH, 3€IEHBINA, KOPUYHEBBINA, YEPHBIH, puroie-
TOBBIN, CEpeOPUCTHIN 1BET; OCCIIBETHBIN; CIAIKHUI, COJEHBINA, KUCIBIM, TOPHKUN BKYC;
IPUATHBIA, HEPUATHBIN, pE3KUH, CIIa0bIil 3anax.
Cnywaiime, nosmopsaiime. 3anomMuume omzaazojibHvle CyuiecmeumepHble.
Kuners — 3akunerb, KUNEHUE; TJIABUTHCS — PACIUIABUTHCS, IJIABJICHHUE; pac-
TBOPSITHCS — PACTBOPUTHCS, PACTBOPEHHUE.
OOpaTuTe BHUMaHuUe: (Kakoe?) meépooe geuecmao,
JHCUOKOe geuiecmeo, (Uumo?) HeuoKocmo
2a3000pasnoe gewecmao, (umo?) 2az

3ananme 2. Ciywaiime, noemopsaiime, yumaiime. 3a0aime 60nPocvl K npeodoiice-
HUuAM.
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Caxap — 310 TBEpP0€ BEUIECTRO.

Men u xene30 — 3To TBEPbIE BEIECTBA.

Bonxa — a0 kuakoe BemiecTBO. Boga — 3TO0 )KUAKOCTb.

CepHas KACIIOTa U CIIUPT — ATO KUIKHUE BEIIECTBA, 3TO KUIKOCTH.

Kucnoponx — 310 ra3o00pa3Hoe BEmecTBo, 3TO ras.
Bomopox u a30r — 310 razoo0pa3Hbie BEMIECTBA, ITO Ta3bl.
3amenume oannvle KOHCMPYKYUU CUHOHUMUYHBIMU:
—  9TO SIBJIACTCA YEM;

— YTO IMpCACTABJIACT cOo0OH 4TO.

3ananme 3. 3akonuume npeonoxcenusn. Ckarxcume, KaKue Imo eeuiecmad.
Obpaszey: O3 — 3710...
O; — 910 030H. O30H — 3TO Ta3000pa3HOE BEIMIECTBO, ITO Ia3.
1. H,O — 310 ... . 2. O — 310 ... . 3. H,SO4 — 310 ... . 4. Fe — o710 ... .
5.H, —»10....6.CaCO;—»n10.... 7.Ny—>3T10 ... . 8. J—03T0 ... .

3ananue 4. Yumaiime cnosa. Hazosume popmy mnosrncecmeennozo uucna.
BemectBo — ..., CBOUCTBO — ..., COCTOSIHUE — ..., IBET — ..., BKYC — ..., 3a-
max — ..., )KUAKOCTb — ..., Ta3 — ..., KUCJIOTAa — ... .

3ananue 5. Caywainme. Qumaiime mexcm. Ilocmompume 3navenue 6vl0e1eHHbBIX
c/106 ¢ cnosape.

XuUMUsL — 3TO HAyKa, KOTopas U3ydaeT BEUIECTBAa U UX CBOMCTBA.

B npupoze ects TBEpIbBIE BELIECTBA, KUJIKHE BEUIECTBA (KHUIKOCTH) U raz000-
pasHbie BemecTBa (Tras3nl). Cepa, xene30, Mell, MOBapeHHasi CoJIb — 3TO TBEPAbIC BElle-
ctBa. Bona, cepHast kuciora, CupT — 3TO JKUJIKHE BELIECTBa, UK KuakocTu. Kuco-
poa, BOJOPOJ, a30T, 030H — 3TO ra3o00pa3Hble BEUIECTBa, Wi ra3sl. Hayka 3HaeT ye-
ThIpe acpecammubix (PUNYECKUX) COCMOSHUA BEUIECTBA — 3TO TBEPJOE COCTOSHUE,
KUJKOE COCTOSIHUE, Ta3000pa3HOe COCTOSHUE, niasma. BemecTBo umeeT Guzndeckue
Y XMMUYECKUE CBOMCTBA.

Omeemvme na 60nPocewl.
1. Uro Takoe xumusi?
. Kakue Beniecta men u caxap?
. Kakue BeniectBa 030H U KUCIOpoa?
. Kakue BemecTBa comnsiHast U @30THAst KUCIOTHI?
. Kakoe BemiecTBo cepHast kuciaora?
. Kakue coctosnus BeliecTBa 3HaeT HayKa?

N N L B W N

. Kakue cBoiicTBa nMeroT BelecTna’?

3aganue 6. Cocmasome 603M0NHCHBIE C/I060COYECMAHUAL.
dbuznyeckoe BEIIECTBA
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TBEpOE CBONCTBA
ra3000pa3HbIe | COCTOSIHHE
XUMHYECKHAE | BEIIECTBO
busnueckue CBOMCTBO
TBEPABIE
KUJIKHE
KHUJIKOE

3ananue 7. IIpouumaitme mexkcm 3adanus 5 ewé paz u ckaxcume, KaKoe npeoso-
Jcenue umeem 2naeuyro ungopmavuro.llpocnywaiime nauano npeonosicenus, 3a-
Konuume ez2o. Illoemopume 6cé npeonosicenue.
OOpaTuTe BHUMaHUe: (Kakue?) guzuueckue u XuMuieckue ceouUcmada

(kakoe?) ¢huzuueckoe (acpecamrnoe) cocmosinue

(kaxoe?) ¢uzuueckoe c80UCMB0O, XUMUYUECKOE CBOUCTBO

3ananue 8. Caywaiime. Yumaitme mexcm. Ymounume 6 cjioeape 3Ha4eHUs HOBbIX
coe.

Xumust u3ydyaeT BelllecTBa U UX CBOMcCTBa. BemecTtBa uMmerotT Gpu3anyeckue u Xu-
MUYecKkue cBoricTBa. dusznueckne cBOWCTBA — 3TO (PU3HUECKOE (arperaTHoe) coCTos-
Hue (TBEpJOE, JKUAKOE, ra3000pa3Hoe), BET ((KENTHIN, OenbIi, YEpHBINA, CepeOPUCTHII
U 71p.), BKyC (Claakuii, COJEHBIN, KUCIBIA, TOPbKUI), 3amax (MIPUATHBINA, HETIPUSITHBIH,
pe3Kuid, crnadklil), MIOTHOCTh, TEMIIEpAaTypa KUIECHUS, TeMIlepaTypa IUIaBJIeHUs, pac-
TBOPUMOCTb, SJIEKTPONPOBOIHOCTD U JI.

Omeemovme Ha 60npoCHL.

1. YUto uzyvaet xumus?

2. Kakne cBolicTBa UMEIOT BelecTna?

3. Kakue ¢uszndeckue cBOMCTBa UMEIOT BelecTBa?

4. IIBeT — 310 (pu3nUecKOe WIM XUMUYECKOE CBOMCTBO?

3ananme 9. Cnywaitme, noemopsaiime, uumaiime.

benblii 11BeT, 4€pHBIN 1BET, KENTHIN LIBET, CEPEOPUCTHIN 1IBET, OECIBETHOE Be-
IIIECTBO, BEIIECTBO O€3 IIBETA.
Caywmaiime, noemopsaiume, uumaiime. Oopamume sHUMaHue Ha Gopmvl npuiaza-
MENbHBIX U CYULeCMEUMETbHBIX 68 POOUMEIbHOM Radedice.

Caxap — 9T0 BellecTBO 0€JI0ro IBETA.

Yroap — 3TO BElIeCTBO YEPHOTO 1IBETA.

AJIOMUHUNA — BEIIECTBO CEpEeOPUCTOTO IBETA.

Bopma — BemiecTBo 6e3 mBera.

Cnupt — OecIBETHOE BEIIECTBO.

Bona u ciupt — 310 GeclBETHBIC BEIECTBA.

Boga u cnupt — BemiectBa 0e3 LBeTa.
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3ananme 10. 3akonuume npeodnorcenus.
Cepa — 3TO BEHIECTBO XKENTOTO ... .
ANIOMHMHMIA 3TO BEUIECTBO ... .
Yromap — 3710 ... .
Men—....
Caxap — ... .
Coupt — ... .
Cepnas kucimora — ... .
Boma— ...
Kucnmopon — ... .
O0paTutre BHMMAaHKE:
yeem (ue2o?) sewecmea memnepamypa (4we2o?) KuneHus
mena niaeneHus
AIOMUHUSL
cepbl
JrcuoKocmu

3apanue 11. Cocmaseme 603Mo0ricHbIE COUEMAHUA CO CN10BAMU, OAHHBIMU 8 CKOOKAX.
[IBeT, BKyC, pacTBOPUMOCTS (caxap).
I{BeT, 3amax, BKyC, INIOTHOCTb, TEMIIEpaTypa KUNEHUS ()KUIKOCTH).
[[BerT, 3amax, MIOTHOCTh, TEMIIEpPATypa MJIaBJICHUS (cepa).

[[BeT, MIOTHOCTB, TEMIEPATYpA MJIABJICHUS (UTFOMUHMI).

3ananue 12. Cocmasbvme cnoeocouemanus.
Obpasey: BoJa — CBOWCTBA BOJBI, 3al1aX BOJBI, IIBET BOJIBI, IUNIOTHOCTH BOJIBI, TEMIIC-
paTypa KUIMEHUS BOJIbI.

Cepa, ciupT, )KUJAKOCTb, CEpHAs KUCIIOTA, aJIOMUHMMH, KeJI€30, BOAOPO/I, KUCIIO-
pOJ1, CBUHEIL.

3aganue 13. Cocmaeébme 603M02HCHbBIE CT1060COUECHIANHUA.

3amax KHUCIIOPOJ
IBET AJTFOMUHUN
IJIOTHOCTD BOJIa
pacTBOPUMOCTD KUJIKOCTh
BKYC IJIaBJICHUE
TeMIeparypa KUIeHus BEIIIECTBO
TeMIIEpaTypa IJIaBJICHUs | KUIICHUE
TeMmIieparypa CBUHEI]
CBOMCTBA

3anaunmue 14. Ilpouumaiime onpedenenue. Ilosmopume ezo.
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XHUMHUYECKHE CBOMCTBA — A3TO CIHOCOOHOCTHh OJTHHUX BEIIECTB IPEBpaIaThCs B
JIPYTHUE BEIIECTBA C HOBBIMU CBOKMCTBAMM.

3anomMHuuTE: YMo npeepawjaemcs 60 Umo
Oono eewgecmeo npespaujaemcs 8 opyoe.

O0Hu sewecmea npespawjaromesi 8 opyaue.

H3zmenume npeonoscenue, UCno1b3ysa KOHCMPYKYuio pespamieHue (4ero?) (8o 4ro?).
KoHTpoJubHble 3a1aHusA
3ananue 1. Omeemvme na eonpocel.
1. Yro Takoe xumus?
Kaxkune cocTossHUS BelllecTB 3HAET HayKa?

2

3. Kakwme cBOMCTBA MMEET KaXKJI0€ BEIIECTBO?

4. Kakue Qusnyeckue cBOWCTBa HMEIOT BeUIECTBA?
5

. Uto Takoe XUMHUUYECKHE CBOMCTBA?

3ananmue 2. Hazoeume 603mo02cHblE 6apuUaHmbl HEPBO2O C/106A.
... CEpBI; ...KUCJIOPOA; ...BOJOPOJIA; ...BCIIECTBA; ... AJIIOMUHUS, ... BOJBI; ...

MeJia; ...CBUHIIA.

3ananue 3. Ipoyumaiime mexkcm. Ilocmompume 3nauenue 6vlOe1EHHBIX C/106 6
cnoeape. Omeemovme Ha 60NPoCHL:

1. Kakue ¢puzuueckue ceoiicmea umeem eooa?

2. Mooscno nu ckazamos, Ymo 600a, caxap U AnOMUHUIL UMEIOM 00UHAKOGble

¢usuueckue ceoiicmea?

Bona H,O — »t10 *)uakoe BemecTtBo 0e3 BKyca, 0e3 1Bera, 0e3 3amaxa. Tem-
neparypa kunenus Boael — 100 °C (cto rpaaycoB llenbcus), MIOTHOCTH BOBI
1 r/eM’ (0[MH rpaMM Ha CaHTHMETp B KyOe (Kybmueckuii)). Boga — xopoumii pac-
meopumens.

Caxap (Cj,H,,04;) — TBEpmoe BemecTBO Oestoro mpera, 0e3 3amnaxa, ciadkoe Ha
8KYC, XOPOLLIO pacmeopsiemcsi B BOJIE.

Amomunuii (Al) — TBEpIOE BElIECTBO cepeOpPUCTOro IBeTa, Oe3 BKyca u 0e3
3amaxa, TeMIeparypa IuiaBjieHus antoMuaus 659 °C (ecTbCoT NMATHIACCAT JIEBIThH Ipa-
nycoB Llenbens), MIOTHOCTD aMOMUHMS 2,7 T/CM® (JIBE LENbIX CeMb AECATBIX IPaMMa

Ha CAaHTUMETP B KyOe). ATIOMUHUI HE PACTBOPSAETCS B BOJIE.

3ananue 4. Cumompume maodoauuy u ecmagiaiime 6 HPEON0HCEHUA HYHCHbLE C106d.

BemecTtBo [110THOCTB, T/CM’ Temmeparypa Temnieparypa Ku-
aBienus, °C nenust, °C
Cmupr (C,HsOH) 0,8 -114 78,3
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Cepa (S) 2,1 112,8 445
Kucnopon (O,) 1,43 -218,7 -183
Cepebpo (Ag) 10,5 961 2180

CrmpT — 3TO ... BEImIECTBO 0€3 ..., C XapaKTePHBIM 3alaxoM W BKYCOM; TUIOT-
HOCTS ... 0,8 T/eM’, ... 78,3 °C; CIIHPT XOPOLLIHIA ... .

Cepa — 9T0 ... BEHIECTBO ... mBera; ... 112,.8°C, ... 2,1 /oM. Cepa He ... B BOZE.

Kucmopog — 3to ... BemecTso, 6e3 ..., 0e3 ..., 6e3 ...; ... -183 °C, mIoTHOCTH
... 1,43 r/eM’. KHCIOpog IWIoxo ... B BOZE.

CepeObpo — 3TO ... BEIIECTBO ... IBeTa; 0e3 ..., 6e3 ...; ... 961 °C ;

10,5 r/ea’, ... 2180 °C. Cepebpo He ... B BOZE.

3anaunme 5. Ilpouumaime.
100°C — t ... H,0; 659 °C — t ... Al; 1539°C — t ... Fe; 10,5 r/eM® —p Ag;
112 °C—t... S; 0,8 r/em® —p C,H5OH.

3ananue 6. 3aoanus 6, 10, 13 memul 3 6binoIHUmME RUCMEHHO.

TEMA 4. ®DU3NYECKHWE U XUMHWYECKUE SABJIEHUS

3ananue 1. Ckaricume, umo maxkoe xumuueckue ceoucmea?

Caywmaime, yumaiime. Illocmapaiimecs nonams 3HayeHue 6b10€1eHHBIX C/108.
[IpeBpaiienrie 0AHOTO BeElIECTBA B pyroe — 3T0 uzmeHenue. Korna onuu Be-

IIECTBA MPEBPAIIAIOTCS B APYTUE, OHU usmensromces. IIpeBpaiieHue ogHOro BEIeCcTBa

B JIpyro€ — 3TO A8/IEeHUe.

Ymounume 3nauenue evioenennsvix cnoe 6 ciosape.

3aganme 2. Caywaiime, yumaiime. Ilocmapaiimece nonams 3Ha4eHUA 6bl0EIEHHBIX
c11086 0e3 cnosapA.
Temmneparypa kunenus Boasl 100 °C. Ilpu memnepamype 100 °C Boga KHIIHT.
Koraa Boga xunur, oHa MepexouT B ra3000pa3HOe COCTOSIHUE, PEBPAIIACTCS 6
nap.
Boga xumur, €€ cocTossHre U3MEHSETCS, OHA TIEPEXOUT U3 KUIKOTO COCTOSHUS
B ra3000pa3Hoe.
3anomMuuTe: memnepamypa (t) — npu memnepamype
memnepamypa 100 °C — npu memnepamype 100 °C
KuneHue — npu KUneHuu

niasneHue — npu niasleHul
Gusuyeckue sA61eHUL — NPU PUSUYECKUX ABTEHUAX
Xumudeckue s61eHusi — Npu XUMU4ecKux A61eHUsxX

Yumaiime omeemut Ha éonpoc. Qdpamume 6HUMAHUE HA CUHOHUMUYHblE KOHCHI-
PYKuuu.

Ilpu xakom ycroeuu Boaa KUIUT?

IIpu memnepamype 100 °C Bos1a KUTIUT.

Ecnu memnepamypa 100 °C, Boga KUMIuT.
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YQumanume. Cocmagvome mexcm (cCm. HAYA10 3a0aHus).
[Ipu kakoM ycioBuM BOJa 3amMep3aet?
IIpu memnepamype 0 °C Boja 3aMep3aer, MpeBpaIacTcs B JIEI.
Ecnu memnepamypa 0 °C, Bona 3amep3aer.
3amep3aTtb — 3aMEP3aHHe

3ananme 3. Caywaitme, uumaiime 21a2071bl, OM21a20J1bHbIE CYULECIEUNIEIbHbIE U
couemanus ¢ numu. Heznaxomole 2nazoivl nocmompume 6 ciosape.

[IpeBparmiarbcst — mpeBpailieHue, Boia MPeBpaIaeTcs B map, mpeBpaiieHue (de-
ro?) BOJbI B Map; U3MEHSITHCA — U3MEHEHUE, COCTOSIHUE BEIIECTBA U3MEHSIETCS, U3ME-
HEHME (4ero?) COCTOSIHUSI BEILIECTBA; MJIABUTHCA — ILUIABJICHUE, ATIOMUHUN TUIABUTCH,
1J1aBjieHne (4ero?) allOMUHUS; KUMETh — KUIEHUE, CIUPT KUIHUT, KUTMeHHe (4ero?)
CIUPTa; TOPETh — TrOpeHue, Oymara roput, ropenue (dero?) Oymaru; oopa3oBaTbCsa —
oOpa3zoBaHue, 00pa3yeTcss HOBOE BEIIECTBO, 0Opa3oBaHUE (4ero?) HOBOTO BEIIECTBA;
HarpeBaTh — HarpeBaHue, HArpeBaTh BOAY, HarpeBaHue (4ero?) BOABI; 3aMep3aTh —
3amMep3aHue, BOJia 3aMep3aeT, 3aMmep3anue (4ero?) BOJbl; ABUTAThC — JIBHXKCHUE, Te-
JIO IBUXKETCS, NBH>KEHUE (4ero?) Temna; pacTBOPATHCS — PACTBOPEHUE, caxap pacTBO-
pseTcsi, pacTBOpeHue (uero?) caxapa; BbIlajaTh — BBIMAJACHUE, OCAJOK BBIMAAACT, BbI-

HaacHue (‘IGFO?) ocaaKa, BBIACIIATHCA — BBIACIICHHUC, TCIIIIOTA BBIACIIACTCA, BBIACICHUC

(dero?) TEIUIOTHI; MOSIBIATHCS — IMOSBJICHUE, 3alax MOSBIACTCS, MosiBJIeHUE (4ero?)
3amaxa; MorJioniaTbCsi — IMOTJIONIEHUE, MOIJIOMIAETCsl TeIIoTa, MOorJolleHue (4ero?)
TEIUIOTHL.

Yumaiime cywiecmeumenvusie u 2iazoavl. Hazoeume cnosa, xomopwvie umerom
0OUHAKOBBLIL KOPEHb.

4yT0? (MMEHA CyleCTBUTEIbHbIE) 4T (¢)aearhb? (rJaaroJbl)
oOpa3oBaHUe 3amep3ath
TIJIaBJICHUE HarpeBaTh
rOpeHue peBpanaThCs
KUIICHUE JIBUTAThHCS
MIpeBpallleHHE JeTATHCS
W3MEHEHUE 00pa3oBaThCs
JIeJICHUE MJIaBUTHCS
JIBIDKCHUE ropeThb
HarpeBaHue HU3MEHSATHCS
3aMep3aHue KHUIICTh

3ananmue 4. Hazoeume nepeoe cioeso.
... BEleCTBa, ... Oymaru, ...BOJbI, ... COUPTA, ... ATIOMUHUS, ... POPMBHI, ... CO-

CTOsAHHA BCIICCTBA, ... JKUAKOCTH, ...IIBCTA, ... TCIIA.

3ananue 5. IIpouumaitme mexkcm. Boidenennvie cnoea ymounume ¢ ciosape.
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Bce BemectBa B mpupoje U3MEHAIOTCS. JIl0boe U3MEHEHUE B MPUPOJIE — 3TO
apneHue. ['openne Oymaru, MjaBjIeHUE JKeJle3a, PACTBOPEHHE caxapa, KUIIEHHE BOJbI U
IpeBpalleHue e€ B nap, ABHKEHUE TeJla — 3TO PU3NYECKUE SIBICHHUS.

[Ipn usnyeckux SBIECHUSIX HW3MEHSIOTCS arperaTHOE COCTOSHHE BELIECTBA, €TO
¢opma n 06vém (V), NONOKEHUE Tena, a HOBOE BELIECTBO He oOpa3yercs. Kunenue Bo-
IbI — 3TO (PU3UUECKOE SIBJIEHUE, IOTOMY YTO BOZA MpeBpaliaeTcs B nap (IepexouT B ra-
3000pa3Hoe cocTosiHuE). MI3mMeHseTcs e€ arperaTHoe COCTOSTHUE U 00BEM.

[Ipu HarpeBaHuM *ene30 MIABUTCS U MPEBpalacTCs B KUAKOCTb. M3MEHsI0TCS
€ro arperaTHoe cocTosiHue, popma U 00bEM, a HOBOE BEIIECTBO HE 00pa3yeTCsl.

[Ipy XuMUYECKHX SIBICHUSAX OJHO BEIIECTBO MPEBPAIIAECTCS B APYrO€ C HOBBIMU
CBOMCTBaMH. XMMHUYECKOE SIBICHHE — ITO XUMHUYECKasl peakyus. BelecTBa, KOTOpbIe
BCTYIAIOT B PEAKIINIO, Ha3blBalOTCA peazenmamu. HoBble BelecTBa, KOTOpble 00pa3y-
IOTCSl B pe3YyJIbTaTe PEaKLuu, Ha3bIBAIOTCS NPOOYKMAMU PEaKYUU.

[Ipu HarpeBanuu cepa IUIABUTCS, a MOTOM roput. OOpa3yercsi OeCLBETHBIN ras3.
DTO BEIIECTBO MMEET APYIrOl COCTAaB M HOBBbIE CBOMCTBA. ['opeHue cepbl — Xumuye-
CKOE€ SIBJIEHUE, [IOTOMY 4TO 00pa3yeTcsi HOBOE BEIIECTBO.

[Ipu ropennn MarHusi B KUCIOPOJE BBIJCISETCS TEIIOoTa U 00pa3yercs OKCHUJT
Maraus. [lpu XuMUYecKUX peakiusx MOKET U3MEHSATHCA LIBET, BHINAJATh OCAOOK.

Boinenenre uiaM MOTJIONIEHUE TEIJIOTHI, MOSBJICHUE 3allaxa, BBIJECJICHHE Ta3a,
U3MEHEHHE LIBETA, BBINAJICHUE OCAIKA — ITO NPUZHAKYU XUMHUYECKOU PEaKLUU.
Omeemovme na 60npocwl, UCHONB3YA, 20€ 60IMOHCHO, CUHOHUMUYHbBIE KOHCIMPYKUUU.

1. Yto Takoe siBiieHHE?

2. Yro ObIBaet npu ¢pusznueckux spienusx? [Ipusenure npumep.

3. Yro ObIBaeT mpu XUMHUYECKUX sABJICHUIX? [IpuBeauTe npumep.

4. Kak Ha3bIBatOTCs BEILECTBA, KOTOPHIE BCTYNAIOT B XUMUYECKYIO PEAKLIUIO?

5. Kak Ha3bIBalOTCS BEIIECTBA, KOTOPHIE 00Pa3yIOTCS B PE3YJIbTATE XUMHUYECKOM
peakuuun?

6. Kakne npu3Hakm XMMUYECKOW peakuuun?

3ananme 6. Bmecmo mouexk ynompeodume HYMHCHBLL 271A20]1: HA2PEBAMb, KUNEMb, U3-
MEHAMbCS, Npespawamscsi, 06pa3z08amuvCsl, NIAGUMbCs, 20Pemb, UMEDb.

Ecnu mbl ... Bony, oHa ... u ... B map. CoctosiHue BOJbI ... . Ho HOBOE BelecTBO
HE ... . OTO Pu3nYecKoe SBICHUE.

Ecnu M#I ... cepy, OHA ..., a TOTOM ... OecuBeTHBIN ra3. OH ... HOBbIE CBOWCTBA.
DTO XUMUYECKOE SIBJICHUE.

3ananme 7. Ilpouumaiime npeodnoxcenusn. Qopamume eHumanue Ha CUHHOHUMUYHDLE
KOHCMPYKUUU.

[Ipu xuMHUUYECKOM peakiuu OJTHO BELIECTBO peazsupyem ¢ IPYTUM BEIIECTBOM.

Ecnu unér xummuueckas peakuus, OJHO BEIIECTBO GCHiynaen 6 peaxkyuro ¢ Ipy-
TUM BEILIECTBOM.

[Ipu xuMHUUYECKOW peakiuyi OJHO BEIIECTBO g3aumooelicmayem ¢ APYTUM Bellle-
CTBOM.
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3anomHuTe: YmMo peazupyem c uem
ymo ecmynaem 6 peaKyuio ¢ yem
umo ezaumodelicmeyem c uem
Anromunuii peacupyem c cepoil.
Anmomunuil 6cmynaem 6 peakyuro ¢ Opomom.
Anromunuii 83aumoodeticmsyen ¢ KUCI0POOOM.

3ananme 8. Cocmagvme npeodnoxcenusn, aHa102UYHblE NPUBCOCHHBIM 6 3A0aHUU 7.

Marnuif — KHUCJIOpOJ, PTyTh — KHUCJIOPOJ, KAJIbIIUH — XJIOP, MEJIb — XJIOp,
KeJIe30 — cepa, IUHK — cepa, HaTpuil — XJI0p, KeJIe30 — cepa.

KonTpoJsbHbIe 3a1aHuA

3ananme 1. Cocmagbme u 3anuumiume ciedyrouiue cj10860CoO4emManusl.

Kunenue ..., nnaBiaeHue ..., NpeBpalieHue ..., i3MEHEHHE ..., TOPEHHE ..., 00-
pa3oBaHue ..., HArpeBaHUE ..., 3aMEp3aHUe ..., IBWKCHHE ..., PACTBOPCHHUE ..., BbINA-
JICHUE ..., BBIACICHHE ..., IIOTJOIICHUE ..., IOSIBICHUE ... .

3ananue 2. Omeemovme HaA 60NPOCHL, UCHOIB3YA CN106A 8 CKOOKAX.

1. Bo uro npespariaercst Bojaa mpu temreparype 100 °C? (map)

2. Bo uro npespariaercs Boga npu temmneparype 0 °C? (11éx)

3. Bo uTo mnpeBparaeTcs pryTh mpu temieparype -39 °C? (TBEpaoe BEIIeCTBO)

4. Bo 4ro mpeBpamiaercs CuupT npu temmeparype +78 °C? (map)

5. Bo uro npeBpaiaercs anMas pyu O4€Hb BBICOKOM Temneparype? (rpadur)
Ckadicume, Kakue ceolcmea usMeHawmca npu mux npespauwjenuax? Kaxue ymo
aenenun u nouemy? Ilpuseoume npumep xumuueckozo aenenusn. Hazoeume peazenmuol
U NPOOYKMbL peakyuu.

3ananue 3. Botnoanume 3a0anue 6 memol 4 nucomenno.

3ananue 4. Ilpouumaiime mexkcm 3a0anusn 5 memot 4, n0020Mo8bmMecL OMEEMUMDb
Ha 60npoCHl, cledyouiue 3a HuM, 6e3 Onopsvl Ha MeKCm.

3ananue 5. Botnonanume 3a0anue 8 memol 4 nucomenno.
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buoJjgorus

Tema 1. buosorusi kak Hayka. OCHOBHbIE CBOMCTBA KMBOTO

3ananue 1. Ilpouumaiime cnosa u ymounume @ ciogape 3HaueHue He3HAKOMbIX 64M
C108.

Opran, opraHusM, pacTeHHUe, NMPUPOJa, KUBOH, KUBOTHOE, KaMEHb, CBOMCTBO,
MUIIa, MPU3HAK, MOKOJeHUe, (akTop, pa3Mep, 000JI0UKa, SAPO, MUTOIUIA3Ma, JKU3Hb,
CMEpPTh, APKHUH, OKpY’Karolas cpejia, yCIOBUE KU3HHU, CTIOCOOHOCTh BOCITPOM3BOJIUT,
YMHUPATh.

3ananme 2. K oannvim cioeam u cinogocouemanuam noooepume:
a) CUHOHUMbL. OCHOBHOM, PA3JIMUHBIN, IIOAOOHBIHN, KaXIbIi, OKPY>KAOIIas Cpea;
0) anmoHuMmbl: CTApbI, BHEIITHUHN, pa3HbIN, SIPKUMA, CXOJICTBO, )KUBOU, OTHOKJIE-
TOYHBIH.
Cnosa 0ns cnpasox:
a) BCAKUU, T1000M, TOXOXKHUM, TIaBHBIN, pa3HbI{, BHEIIHIS CpEa;
0) MHOTOKJICTOYHBIN, MOJIOJIOHN, TYCKJIbI, MEPTBBIA, BHYTPEHHUH, OJTMHAKOBBIH,
OTJIUYHE.

3ananme 3. Oopa3zyiime npunazamenvHovle Om OAHHBLIX CYULECHEBUMETbHBIX.
Obpasey: CTPyKTypa — CTPYKTYPHBII.
HacnenctBo, oTBeT, KieTKa, HEPB, OCHOBA, (DYHKIIMS, TEHETHKA, XUMUSI, UICTOPHSL.

3ananmue 4. Iloooepume cyujecmeumenbHvie K OAHHHIM NPULAZAMETbHBIM.
Ilpunacamenvhole: KUBOU, HEKUBOU, OCHOBHOM, TJIABHBIN, HEHY>KHbBIA, HOBBIH,
HACJICCTBCHHBIM, WHIWBUAYAJIBHBIA, WUCTOPUYECKHM, OTBETHBIA, HEPBHBIM, SPKHU,
KJICTOYHBIN, XUMHUYECKHH, CTPYKTYPHBIM, (YHKIIMOHAIBHBIN, TC€HETUYECKHH, OKpY-
YKAFOIIUH.
Cnosa ons cnpagok: opraHu3M, oOBEKT, CBOMCTBO, Cpefla, YCIOBHUE, BEIIECTBO, MPH-
3HaK, MH(pOpMaIIUs, Pa3BUTHE, PEAKIUs, CUCTEMA, CBET, CTPOCHUE, COCTaB, €IUHUIIA,
00o0J10YKa.

3ananme 5. Oopasyiime cyuwiecmeumenvHovle 0m OAGHHBIX 271420108 (3HAUEHUE 211420~
J106 ymoyHume 6 ciosape):
Obpasey: OOMEHUBATHCS — OOMEHSITHCS — OOMEH.

pacTu — BBIPACTH — ...

Pa3MHOXKAThCS — Pa3MHOKUTHCS — ...

HACJIe10BaTh — YHACJIEI0BaTh — ...

U3MEHATHCS — U3MEHUTHCA — ...

OTJINYATHCS — OTJIMUUTHCT — ...

pearupoBaTh — OTpEarupoBaTh —...
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pa3paxkaTbCsi — Pa3IpaXUThCI — ...
nepenaBaTh — nepeaarb — ...
HOSIBIIATHCSA — MOSIBUTHCS — ...
pPa3BUBATBHCSA — PA3BUTHCST — ...
CTPOUTH — ITOCTPOUTH — ...

W3y4aTb — U3YYUTh — ...

JICMCTBOBATh — IIOJCUCTBOBATb — ...

3ananme 6. Ilpouumaiime npeonoxcenue. Hazoeume ocnosHbwle c0iicCmea Hcugo2o.

OOmeH BCHICCTB U OHCPIrvUH, HACJIICACTBCHHOCTb U UI3MCHYHNBOCTDL, PA3MHOKCHUC,

pa3apaKuMOCTh, POCT — 3TO OCHOBHBIE CBOMCTBA KUBOTO.

3ananue 7. Cocmaebme cno6ocouemaHnus u3 OAHHbIX cji08, 3anuuwiume uUx 6 mem-

paow.

Obpaszey: 00bEKT (4ero?) uzyueHne — oOBbEKT U3YUEHUS

oOMeH yero?

BCIICCTBA K OHCPI'UA

TJIABHOE YCJIOBHE 4ero?

KHN3Hb

CXOJICTBO KOro?

ACTU U pOANUTCIIN

OTJINYHE KOTO OT KOTro?

J€TH, POJUTEIIN

nepenaya yero?

IPU3HAKU

W3MEHCHHE Yero?

YCJI0BUA CPCIABI

CITOCOOHOCTH Yero?

JKUBBIC OPIraHU3MBbI

pa3BUTHE YEro?

Opralu3M, KJIICTKH

peakius 4yero?

OpraH, KJICTKA, IJ1a3, OAHOKJICTOYHbBIC OPIraHHU3MBbI

JNIEUCTBUE YET0?

(akTopsI

(bakTopsl yero?

BHEIIHSS Cpeaa

KJIETKH YEro?

Pa3HbIC JKUBBIC OPI'aHNU3MbI

eqUHHuIA Yyero?

JKUBOU

3ananme 8. Cocmasvme u 3anuwiume 6 mempaov NPeOIOHCEHUs, UCNONB3YA Cle-

oyrouwue koncmpyxkuuu. I'oe nyscrno, ecmagobme npeonozu.

a) Umo cocmoum u3z uezo:
Bcst mpupoia — HexkuBbIe 00bEKTHI M )KUBBIE OpTaHU3MBI.
0) UYmo omnuuaemcs om uezo uem:
JKviBble OpraHu3Mbl — HEXKHUBbIE OOBEKTHI, CBOMCTBA.
6¢) Umo noayuaem umo u3 uezo; 4mo nojyuaem ymo:
Oprann3m — mnuiia, BOAa, KUCIOPOI; OKpYKarolast cpea.
Kaxxaplii opranusm — HacjeACTBeHHass nH(popMalus.
2) Umo evioensem umo 60 umo:
OpranusM — HEHYKHBIE BEILIECTBA, OKPY’Karolas cpea.
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0) Ymo npusooum k uemy:
N3MeHUYHUBOCTh — MOSIBJICHUE HOBBIX MPU3HAKOB.
e) Umo codeporrcum umo:
Kaxnas kierka — kieTouHas 000J049Ka, IUTOIUIa3Ma, SiApO, OPraHOUIbI.
ac) Cxo0cmeo yezo u uez2o, K020 U K020; OMaAUYUE 4e20 Om 4e20, K020 Om Ko20:
HacnenctBeHHOCTh — 3TO CXOJICTBO, IETU U POJAUTEIH.
N3MeHuYnBOCTh — ATO OTIWYUE, JETH U POJIUTEIIH.
3) Umo peazupyem na umo; peakyus 4ezo Ha YmMo:
['nma3 yemoBeka — sIpKUM CBET.

PazapaxxuMocTh — 3TO peakiusi Opranusma, 1ecTBue (GakTOpOB BHEIIHEH CPEIbI.

3ananme 9. Boioepume Hysicuwlil 6uo 2nazona. Ynompeoume 21a20.1 6 npasunbHoul
cpammamuyueckou gpopme.

1. Pa3MHOXEHHE — 3TO CIIOCOOHOCTD KUBBIX OPraHU3MOB (BOCIIPOU3BOAUTH —
BOCITPOM3BECTH) ceOe MOA0OHBIX.

2. 'omeocTaz — 3TO CBOMCTBO opraHu3ma (MOAIEPKUBATh — IMOJICPIKATh) TO-
CTOSIHCTBO BHYTPEHHEH CPEJIbI.

3. HacnencrBeHHocTh (0OecrneunBaTh — OOECIEUUTH) Mepeiady MPU3HAKOB IPH
Pa3MHOKEHHUH U3 MOKOJIECHUS B OKOJICHHE.

4. Opranu3Mmsl (CTapeTb — MOCTapeTh) U (yMUPATh — YMEPETh), U BMECTO HUX

(ocTaBaThCd — OCTAThCS) HOBBIE, MOJIOJIBIC.

3ananue 10. Boibepume npaeunivnvie apuanmosl omeema.

OTBeTHas pe€aKkuusa OJHOKIICTOUHBLIX Opra- | TaKCHUC
HU3MOB HA3bIBACTCA ... TakCHuca
TaKCHUCOM

OTBeTHas peakiusl OPraHW3MOB, KOTOpHIC | pediekca
UMCIOT HEPBHYIO CHCTEMYy, Ha (HaKTopbl | pediiekcy

BHEIIIHEH CpeJibl, HA3bIBACTCHI. . . pediekcom
CtpoeHrne, XUMHUYECKHA COCTaB, Pa3MHO- | [IATOJIOTHIO
KEHUE U Pa3BUTHE KIETOK U3yJaeT. .. LIUTOJIOTHUEN
LIUTOJIOT U
Hayxka 0 )XuBBIX OpraHM3Max Ha3bIBACTCA... | OMOIOTHIO
Onoorus
OuoJIoruen
HacaencTBeHHOCTE — DTO CXOJICTBO. .. JIETH ¥ POAMTEIIN

JIETEN U POAUTETICH
JIETSIM U POAUTEIISIM
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3ananue 11. Ilpouumaitme mexcm «buonozusa kak nayka. OcHoeHvle ceolicmea
HCUBO20) U CKAIICUME, YeM OMIAUYAemCA OHMO2ene3 Om uiozenesa.
buoJsiorus kak Hayka. OCHOBHBIE CBOMCTBA KMUBOI'0

buonorueil Ha3biBaeTCs Hayka O JKMBbIX opraHu3zMax. OObeKTaMU H3y4EHUs
OMOJIOTUH SABIIAIOTCS OAKTEPUH (MUKPOOBI), PACTEHHUS, )KUBOTHBIE U YEJTIOBEK.

Best mpupona cocToUT M3 HEXHMBBIX OOBEKTOB (BOJA, KAMEHb) M JKUBBIX Opra-
HU3MOB. JKUBbIE OpraHu3Mbl OTIIMYAIOTCS OT HEKUBBIX OOBEKTOB CBOMMH CBOMCTBAMU.
OCHOBHBIMU CBOMCTBaMH >KMBOTO SIBJISIFOTCSI OOMEH BEILLECTB U SHEPrUH, HAC/IEICTBEH-
HOCTh M U3MEHUYMBOCTb, PA3MHOXEHHUE, OHTOI€HE3 U (PUIIOTeHE3, Pa3apakUMOCTh, T'O-
MeO0CTa3, pocT.

OOMeH BELIECTB U SHEPTHM MEX]y OpPraHU3MOM U OKPYKaIoIIew cpenoil siBis-
€TCs TJIABHBIM YCJIOBUEM XU3HHU. OpraHu3M I0JIy4aeT U3 OKPYXKAroLEeld Cpelibl MUILY,
BOZY, KHCIIOPOJ. B OKpy’»Karomlyro cpely OpraHu3M BBIACISIET HEHYKHBIE €My BEILIECT-
Ba (Hanpumep, CO,).

HacnenctBeHHOCTh — 3TO CXOACTBO JeTeil M poauteneil. OHa obecrneunBaeT
nepefavyy INPU3HAKOB IPU PA3MHOKEHMM M3 IIOKOJIEHHWS B IMOKOJIeHHE. M3MeHuu-
BOCTb — 3TO OTJIMYKE JA€Tel OoT poauTeneil. OHa MPUBOIUT K MOSIBJIEHUIO HOBBIX MpHU-
3HAKOB IPU U3MEHEHUU YCIOBUI CPEIBI.

PasmuoxkeHue (penpoayKius) — 3TO CIIOCOOHOCTH KMBBIX OPTaHU3MOB BOCIIPO-
U3BOJIUTH cebe MoA00HBIX. OpraHu3Mbl CTApPEIOT U YMHUPAIOT, U BMECTO HUX OCTaIOTCS
HOBBIE, MoJioable. Kaxkplii oprann3m npu pa3MHOXKEHUU IOIY4YaeT HACIEACTBEHHYIO
uH(pOpMAIMIO O MPHU3HAKAX, KOTOphle (GOPMUPYIOTCS B MPOLIECCE MHAUBUAYAJIbLHOTO
pa3BUTHUS (OHTOT€HERA).

OHTOreHe3 — 3TO pa3BUTHE OpraHuU3Ma OT OOpa30BaHUS 3UTOTHI 0 CMEPTH, a
¢unorenes — 3TO UCTOPUYECKOE pa3BUTHE BUAA. [ oMeocTa3 — 3TO CBOWCTBO Opra-
HU3Ma NOAJIEPKUBATh IMTOCTOSSHCTBO BHYTPEHHEN CPEBI.

Pa3apaxxuMocTs — 3TO peakuus opraHu3Ma, OpraHa, KJIeTKHA Ha JeUcTBUE (ak-
TOPOB BHEWIHEN cpeapl. OTBETHAS peaklus OAHOKIETOYHBIX OPTaHU3MOB HAa3bIBACTCS
TakcucoM. OTBETHasi peaklMs OpPraHu3MOB, KOTOpPbIE UMEIOT HEPBHYIO CHUCTEMY, Ha
(dakTOphl BHEIIHEH cpenbl, Ha3bIBaeTCsS peduiekcoM (Hampumep, peakiiys riias3a 4elyo-
BEKa Ha SPKUH CBET).

Bce xuBbIe cyiiecTBa (OpraHu3Mbl) UMEIOT KieToyHoe cTpoeHnue. CTpoeHue,
XUMUYECKUH COCTaB, Pa3MHOKEHHE M PA3BUTHE KJIETOK HM3ydaeT nutojorus. Kmer-
Ka — 3TO CTPYKTypHas, (yHKIIMOHAIbHAS M FeHeTUYecKas eAuHuIa XUBoro. Kinetku
pPa3HBIX >)KMBBIX OPraHU3MOB MMEIOT MOXOXKee cTpoeHue. Kaxknas KiieTKka COIEpKUT
KJIETOYHYIO 000JI0UYKY, IUTOIUIa3My, PO, opraHouasl. Pazmepsl, popma u pyHKImMM
KJIETOK Pa3JIN4HBbI.
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3ananme 12. Boioepume npooonscenue npeodiorzHceHuilt 6 cOOmMeemcmeuu ¢ cooep-

HCAHUEM meKecma.

1. OObexkTamMu H3y4YEeHHs] OMOJOTUM SIB- | a) OOMEH BEIIECTB W SHEPTUU, HACTIEICT-
JISIFOTCH ... BCHHOCTh W W3MEHYHMBOCTH, Pa3MHOMKE-
HUE, OHTOT€HE3 U (PUIIOTEHE3, Pa3IpaKu-
MOCTb, TOMEOCTa3 U POCT.

2. OCHOBHBIMHU CBOMCTBaMHU >XHBOTO sIB- | 0) OakTepuu (MUKPOOBI), pacTEHUS, KH-

JISIFOTCH ... BOTHBIE U YEJIOBEK.

3. buonoruen Ha3pIBaeTcH ... B) OTBETHAasl peEaKUHs OAHOKJIETOYHBIX
OpPTraHU3MOB.

4. TakcuCOM Ha3bIBAETCH ... I') OTBETHAsl peaklUus OPraHu3MOB, KOTO-

pble MMEIOT HEPBHYIO CHUCTEMY, Ha (ak-
TOPBI BHEIIHEN CPEJIbI

5. Pedpiekcom Ha3zpIBaeTcs. .. 1) HayKa O )KUBBIX OpraHu3Max.

3ananue 13. Buecmo mouex ecmagvme Heodxooumsie npeonozu. Packpoiime cxoo-
Ku. Ynompeoume cnoea 6 Hy)icHom naoeice.

1. Best mpupopa coctout (U3 4ero?) ... (HEXKUBBIE OOBEKTHI U )KUBBIE OPTraHU3MBbI).

2. OOMeH BemiecTB (MEXIy 4eM U ueM?) ... (OpraHu3M U OKpY’Karolasi cpesa)
SIBJISICTCSI TJIABHBIM YCIIOBHUEM KU3HH.

3. ’KuBble opranu3mMbl OTIMYAIOTCS (OT Yero yemM?)... (HexuBbie OOBEKTHI) (CBOU
CBOMCTBA).

4. (Bmecto 4ero?)...(ctapble OpraHU3Mbl) OCTAIOTCSI HOBBIE, MOJIOABIC OPTaHU3-
MBI.

5. Opranusm mnonyvaet (U3 dero 4to?) ... (OKpy»Kkaromas cpena) (muina, Boja,
KHUCJIOPO).

6. Opranusm BbiIesSeT (BO UTO?) ... (OKpY’KaroIas cpeia) HEeHY>KHBIC BEIIeCTBA.

7. U3MEHUHUBOCTh — 3TO OTJIWYKE (KOro OT KOro?)... (netu) ... (poautenn).

3aganue 14. /lannvie npeonoscenusn 3amenume CUHOHUMUYHBIMU 6 COOMEEMCMEUU
¢ KOHCIMPYKUUAMU:
a) umo — Mo YUMo — YMO ACAEMCA YeM:

1. Knetka — 310 CTpyKTypHasi, QyHKIMOHAIbHAS U TEeHETUYECKas SAMHHIIA JKU-
BOTO.

2. I'maBHO€ yCIOBHE KMU3HU — OOMEH BELIECTB U SHEPTUU MEKIY OPTaHU3MOM U
OKPYIKaroIIEr CpeaoHu.

3. OcHOBHBIE CBOWCTBa >XKMBOr0 — OOMEH BEILECTB U SHEPIHH, HACIEACTBEH-
HOCTb U U3MEHYMBOCTb, PA3MHOKEHUE, OHTOTE€HE3 U (DUIIOTEHES, Pa3ApakUMOCTh, Io-
M€O0CTa3, pocCT.
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6) UYmo — Imo umo — 4mo Hasvleaemcs uem.

1. buonorus — 3T0 HayKa O JKUBBIX OPTaHU3MAX.

2. HacneicTBEHHOCTh — 3TO CXOJICTBO JETEH U POJUTEIICH.

3. I3MEHYHNBOCTH — 3TO OTIIMYME AETEU OT POIUTEIIEH.

4. OHTOTreHEe3 — 3TO Pa3BUTHE OpPraHu3Ma OT OOPa30BAHUSI 3UTOTHI IO CMEPTH.

5. ®uoreHe3 — 3TO UCTOPUUECKOE PA3BUTHE BUIA.

6. 'omeocTaz — 3TO CBOMCTBO OpPraHu3Ma MOJJAEPKUBATH MOCTOSHCTBO BHYT-

PEHHEU CPEIbL.

7. PazapaxuMoCTh — 3TO peakuus OpraHu3Ma, OpraHa, KJIETKA Ha JIEUCTBUE

(hakTOpOB BHEITHEN CPEIbI.

8. Pednekc — 3TO OTBETHAs peakius OpPraHU3MOB, KOTOPHIE UMEIOT HEPBHYIO

CUCTEMY, Ha (DAKTOPHI BHEIIHEHN CPE/IbI.

3ananme 15. Omeemovme na éonpocwt, UCnoOIb3yaA C1edyIOUUE CXEMDBL:

1. KakoBbl 00BEKTHI N3y4eHUs] OHOJI0TUN?

O0beKThI H3y4YeHHs OMOJIOTHH

bakrepuun pacTeHus KUBOTHBIE YEJI0BEK
(MHKpPOOBI)
2. VI3 4ero cocTouT Bcs npupoaa?
IMpupona

P

HEXUBBIE 00BEKTHI

3. KakoBbI OCHOBHBIE CBOICTBA KUBOTO?

.

JKUBBIE 00BEKTHI

OcHOBHBIE CBOMCTBA KUBOI'0

00OMEH BEIIECTB

U DHEPTUn
HACJIEICTBEHHOCTh
1 U3MEHYUBOCTH

A

S

OHTOT'CHE3
" hmIorene’

romMcocCTas3s

pa3sMHOXKCHHE

poct

pa3IpakuMOCTh
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4. Yto n3yvaeT UUTOJIOTHS?

Hurosorus
CTpOEHUE XUMHUYECKHI CO- pPa3MHOKEHUE pa3BUTHE
KJIETOK CTaB KJIETOK KJICTOK KJIETOK

5. YUTO comepKuT Kaxkaas KieTka?

Kiaerka
KJIETOUHAasg 000JI0UKa [UTOILIa3Ma AJIPO OpTaHOU/IbI

3ananme 16. H3 oannvix cioeé cocmaevme npeodioyHceHus U 3anuuiume ux 6 mem-
paoe.

1. HacnmencTBeHHOCTH, 0OecIIeunBaTh, Miepeaada, MIPU3HaAKU, TIPH, Pa3MHOKCHUE,
13, IIOKOJICHHE, B, IIOKOJICHHUE.

2. Ilpuznaku, GopMupoBaThCS, B, MPOIIECC, MHIANBUIYATBHOE Pa3BUTHE.

3. Opranusmel, UMETh, HEPBHASI CUCTEMA.

4. lluTonorus, u3y4aTb, CTPOEHHUE, XUMHUYECKUN COCTaB, PA3MHOXKECHHUE U Pa3BU-
THE, KJIECTKH.

5. I3MeHYHBOCTh, NMPUBOAUTH, K, TOSIBJICHUE, HOBBIC MPU3HAKH, IIPH, W3MEHE-
HUE, YCJIOBUS, BHEILIHSIS Cpea.

3ananme 17. Omeemovme na éonpochwl.
1. Yto Ha3wIBaeTCSI OMOIOTHEH ?
. KakoBbl 00beKTHI U3yueHus ouonorun? HazoBure ux.
. I3 uero coctout Bcs npuponaa?
. UeM oTIIMYaOTCs KUBBIC OPTaHU3MbI OT HEXKUBBIX OOBEKTOB?
. KakoBBI OCHOBHBIE CBOMCTBA JKUBOT'O?
. KakoBO I71aBHOE yCIIOBUE KU3HU?
. UTO moiy4daet opraHu3M U3 OKpYXKarolieu cpeibl?

0 3 N D W

. UTo BbIACIIAET OPraHu3M B OKPYKAIOILYIO cpeay?

9. Uto Takoe HacleACTBEHHOCTh U KaKoBa €€ pyHKIus?
10. YTo Takoe M3BMEHYHUBOCTh U KaKOBa €€ pojib?

11. Yto Takoe pa3zMHOKEHHE?

12. Yto mpoucxoauT mpu pa3MHOKEHUN?
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13. Yto Ha3bIBaeTCS OHTOrEHE30M U (PHUIOTCHE30M?

14. Yo Takoe pa3apakumMocThb?

15. Yto Ha3bpIBaeTCsl TAKCUCOM?

16. Yto Ha3zwiBaeTcs peduiekcom? [IpuBeaute mpumepsl.
17. Yto Takoe romeocras?

18. Kakoe cTpoeHne NMEIOT BCE JKUBBIE OPraHU3MbI?
19. YUto u3zyuyaet uToaorus?

20. Yro Takoe kieTka?

21. Yto conepKuT Kaxkaas KieTka?

3ananue 18. Cocmasvome nian mexkcma. Ceepome c60ii niaun ¢ OGHHBIM NJIAHOM.
1. buonorus kak Hayka.
2. OCHOBHBIE CBOMCTBA KUBOTO:
a) 0OMEH BEIECTB U YHEPTUU;
0) HACJIEICTBEHHOCTh U N3MEHUYMBOCTb;
B) Pa3MHOKECHHUE;
I') OHTOT€HE3;
1) pa3ipakuMOCTh;
€) rOMeO0CTas3.
3. KneTouHoe cTpoeHuE KUBBIX OPTaHU3MOB.

3ananue 19. Ilepeckasrxccume no naany mekcm «buonocua xkak nayka. Ocnosnvle
CBOUCMEA HCUBO20).

Tema 2. Opranusm 4eji0BeKa

3ananme 1. Ilpouumainme cnedyrowue ciosa. Onpedenume no cjioeapro u 3anuniu-
me 6 mempaos 3HaAYEHUE Mmex, KOmopble 6amM He 3HAKOMBbL.

310poBbe, Kejeza, KUP, HIMMYHHUTET, CIIOHW, CBA3KA, CYXOXXKHIIME, CKEJET, IO-
JIOCTh, TUIOCKHUH, ToJioca, mepudepus, perenTop, Mo3r, CEKPETOPHBINA, OTopa, y3el,
MepLaTeIbHBINA, XPSIl, SHIOKPUHHBIA, BCAachiBaTh, AuadparMa, IMEUYCHb, XKEIYIOK,
OYKa.

3ananme 2. IToobepume K OanHbIM c108aM:

a) CUHOHUMbI. BBICTWIATh, Y4aCTBOBATh, T€JIO, OCHOBHOM;

0) anmoHuMbl: BHCITHUMA, OJUHAKOBBIH, KUIKWUN, TOCTOSHHBIA, BEPXHUM, 00Ib-
IIOM, IErKUM, TIOMOraTh.
Cnosa ons cnpasox:

a) OpraHu3M, IrJIaBHbIN, IOKPHIBATh, IPUHUMATh y4aCTHUE;
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0) TpyIHBIN, TSXKENbld, BHYTPEHHU, TBEpbli, BDEMEHHBIN, pa3HbIA, MelaTh,
HMOKHUM, MaJICHBKUM.

3ananue 3. Oopazyiume ¢popmy P. n. mu. u. om cyuwiecmeumepbHoixX.
Obpasey: HEMPOH — HEHPOHBI — HEHPOHOB.

TkaHb, opraH, CUCTEMa, KJIETKa, XPSAIl, KOCTh, OEJIOK, 9yBCTBO, YacTh, COCY/I,
CTEHKa, CJIOM, BEIIECTBO, JKeJe3a, CBSI3KH, CYXOXKHUIHE.

3ananmue 4. Iloobepume K OanHHBIM 27142071AM OOHOKOPEHHbLE CYUeCeUumelbHble.
Obpas3zey: cOCTOSTH — COCTaB.

PerynupoBaTh, pacTu, pa3BUBaTh, Pa3MHOXATHCA, OMUPATHCS, pa3apaxaThCes,
MPOUCXOIUTh, 3aIUIIAaTh, OOMEHATHCSI, BOCCTAHABIMBATh, TUTATHCS, TPOBOJIUTH, pac-
10JIaraThCsl, BBIJIETSATh, COKpPAILAThCS, BO30YKIaThCs, QYHKIIMOHUPOBATh, BbIpAOATHI-
BaTh, CUUTATh.

3ananue 5. Oopazyitme npunacamenvHvie Om OAHHBIX CYULECMEUMETbHBIX U C11080-
couemanui.
Obpasey: HEpB — HEPBHBIN.

DnuTeNui, MBIIIIA, KOXa, HHUINHIP, KyO, )Keje3a, 3alura, Tpopuka, MexaHu-
Ka, KOCTh, TPY/lb, OpIOIINHA, BhIJICJIICHUE, MUTAHUE, JbIXaHHE, COSUHEHUE, BOCCTA-
HOBJICHUE.
Obpasey: MEXIY KIETKaMU — MEKKIJICTOYHBIH.

[Iua, BapuTh; BO34YyX, HOCUTh; KPOBb, HOCUTB; OJIMH CIIOW; MHOTO CIIOEB; IOIIE-
pEYHBIE MOJIOCHI; CEPALIE U COCY/T; OIOPa U IBUKEHUE.

3apanue 6. Cocmasvme cnoeocouemanus u3 OAHHbIX C1086:
Obpaszey: oOMeH — BelecTBa — 0OMEH BEIECTB

a) CTPOCHHUE — OpTraHW3M, OPTaHbl, CHCTEMBI; YCIOBHS — U3Hb U paboTa; opra-
HBI — YYBCTBA; KJIICTKH — HEHPOTIIHS, OOJIBIIMHCTBO — KEJIe3bl; 00pa30BaHUE — CBA3KH,
CYXOXKWIIHS, XPSIIHA, KOCTH, KPACHBIM KOCTHBIA MO3T; 000JI0YKA — JKETyI0K; TPyIIna —
KJIETKH M MEXKKJICTOYHOE BEIECTBO; JIBE — IOJIOCTh; TPH BHAA — MBIIICUHAS TKaHb;
puMep — KHUJIKasi COCeTMHUTEbHAS TKaHb; CBOMCTBA — HEPBHAS TKaHb.

0) | cocTOATH U3 4ero? HEpBHBIC KJIETKH, TKAaHH, OPT'aHbl, CACTEMBI Op-

r'aHOB, OTJICJbHBIC YaCTH

pAacCIoIaraThCsi MEXKAY 4eM? ApYyTUe TKaHU

y4acTBOBAaTh B UéM? oOMeH BelIecTB, 00pa3oBaHUE CBSI30K

NPUHUMATP y4acThe B 4éM? BbIPA0OTKAa HMMMYHHTETA

OTHOCHUTBCS K ueMy? CBOMCTBA MBIIICYHON TKAHH

HaXOJHThCS rie? IpyJHAs OJIOCTh, OPIONIHAS OJOCTh

BXOJHTDH B COCTaB 4ero? OIIOPHO-JIBUTATENILHBIN ammmapar
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3ananme 7. Cocmasvme u 3anuwiume 6 mempaosv nPeodi0HCeHUA, UCNOIb3YA OAHHbLE
KOHCMPYKyuu.
a) UYmo umeem umo:
CoenunuTenbHas TKaHb — 3alllUTHAs, OOMEHHAs U CEKpeTopHas (PyHKIINY;
Opran — noctostHHas popma.
0) Umo saensaemcs uem:
KpoBp — nipumMep KUAKONW COETUHUTEIIBHON TKaHU.
JIBuraTenbHast QyHKIUS — TIaBHAsT (YYHKIASI MBIITICYHONU TKAHH.
6) UYmo oopazyem umo:
CoeauHuTenbHas TKAaHb — CKEJIET, OJIKOKHAS )KUPOBas KJIETYaTKa, KpoBb, TUuMpa.
2) Umo evinonnsem umo:
Hetipornus — nutaTenbHasi, onopHas U 3aniuTHas GyHKIHS.

0) Ymo cocmoum u3 yezo:
Teso — OoTaeNIbHbIC YaCTH.

3ananue 8. Jlonuwiume okoHuanusa npuiacamenbHvix.

1. AHaTOMMS M3y4yaeT BHEIIH... ¥ BHYTPEHH... CTPOEHHE OpTraHU3Ma YeI0BeKa,
€ro OPraHoB U CHUCTEM.

2. TkaHb — 3TO rpynma KJIETOK U MEXKJICTOYH... BEIIECTBA, KOTOPHIE UMEIOT
0OI11I. .. MPOUCXOXKACHUE, OJTMHAKOB. .. CTPOCHHUE U BHITIOJHSIOT OJJUHAKOB. .. PYHKIIUH.

3. Teno demoBeKa UMEET JIBE TIOJIOCTH — TPYAH... U OPIOIIH. .. .

4. Mexnay TpyJiH... ¥ OPIOIIH. .. TOJOCTSIMH PacojIoKeHa MbIIIa auadparma.

5. B OpromH... MOJOCTH pACIONOXKEHBI TEYEeHb, JKENMYNOK, MOYKA U TIO0-
JIOB...OpraHbl.

6. DNUTEIUANbH. .. TKAHb BXOJAUT B COCTaB KOKH W BHYTPEHH. .. OPTaHOB.

3ananue 9. Tpancpopmupyiime npeonorxcenus 6 CHHOHUMUYUHbBIE RO OAHHBIM
cxemam.
a) UYmo aenaemcesa uem — umo — 3mo umo:

1. TIpumepoM KUIKON COETMHUTEIBHON TKAHU SIBISIETCS] KPOBb.

2. [Ipumepamu TBEpI0M COCAUHUTEILHON TKaHU SIBJISIETCS KOCTh M XPAIIL.

3. JIBurarenbHast QyHKIUS SBISAETCS T1aBHON (QYHKIIMEN MBIIIEYHON TKaHU.

4. Bo30yaumMoCTh U MPOBOJUMOCThH SIBJISIFOTCSI TJIABHBIMU CBOMCTBAMHU HEPB-
HOU TKaHH.

5. Opran sBisieTcs 4acThbIO OpraHU3Ma, KOTopas HUMEeT MOCTOSHHYI (opmy,
CTpOEHHE, PACTIONIOKEHNUE U BBITIOIHSAET ONpeeAEHHYI0 QYHKIIUIO.
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0) Umo — 3mo umo — umo HaA3bl8ACMCA YEM:

1. AnatoMusi — HaykKa, KOTOpas U3y4aeT BHEIIHEE U BHYTPEHHEE CTPOCHHUE Op-
raHu3Ma 4eJIOBEKa, €ro OPraHoOB U CUCTEM.

2. ®uzunonorus — Hayka, Kotopas uzy4daer ¢GyHKiuu (paboTy) opraHusma, TKa-
HEW, OPraHoOB U CUCTEM, a TAK)KE UX PETYJIALUIO.

3. 'uruena — Hayka, U3ydaromias yCcjaoBHUs KU3HU U pabOThI UEJIOBEKA, KOTOPHIC
MIOMOTAIOT COXPAaHUTh €T0 3I0POBBE.

4. CokpaTUMOCTh — CIIOCOOHOCTb U3MEHSTH (POPMY 32 CUET COKPATUMBIX OEJIKOB.

5. Bo30yauMocTh — CHOCOOHOCTh BOCHPUHUMATH Pa3ApaKeHUS M OTBEUYAThH
Ha HUX.

3ananme 10. Botoepume nyscuwlii 6uod 2nazona u ynompedoume €20 6 npasuibHOul
cpammamuuecKkou ghopme.

1. Kietku (006pa3oBbIBaTH — 00pa30BaTh) TKAHU.

2. DnuTenuanbHasi TKaHb (MMOKPHIBATh — MOKPHITH) TEJIO YeTOBEKa.

3. CoenunutenbHas TKaHb (PacmoaaraTbCsi — PaCIONIOKUTHCS) MEKIY APYTUMHU
TKaHSIMH.

4. Helipornuu (BBITIOIHATh — BBINOJHUTH) MUTATEIbHYIO, OMOPHYIO U 3alllUT-
HY10 (YHKIIHH.

5. 3amutHas GyHKIUS (MPUHUMATh — MPUHATH) YYacCTHUE B BHIPAOOTKE MMMY-
HUTETA.

3ananme 11. Ilpouumaiime mexkcm u ckaxicume, KaKkue 6udbvl MKaHell 6X00am 6 Co-
CMae opzanu3ma uenoeeKa.
Opranusm yesioBeKa

AHaTOMHS YeJOBEKa — 3TO HayKa, KOTOpas M3ydaeT BHEIIHEEe U BHYTPEHHEE
CTPOCHHE OpraHu3Ma 4YeJOBeKa, €ro OpraHoB W cucteM. Hayka, koTopas u3yyaer
dbyaknun (paboTy) opraHu3Ma, TKaHEW, OPTraHOB M CHUCTEM, a TAK)KE€ UX PETYJIAIHNIO,
Ha3bIBaeTcd (u3MoJoruerd yenoBeka. ['urmena — 3To Hayka, M3ydaromias yCIOBHS
KU3HU U pabOTHI YEJIOBEKA, KOTOPhIE MOMOTAIOT COXPAHUTD €T0 3/I0POBhE.

Opranusm 4yenoBeKa COCTOMUT U3 KJIETOK, TKaHEH, OPraHOB U CHUCTEM OPIaHOB.
Knerku o0pa3yror Tkanu. TkaHb — TpyIIa KJIETOK U MEKKJIETOYHOI'O BEIIECTBA, KO-
TOpPbIE UMEIOT O0IIee MPOUCXOXKICHHUE, OJMHAKOBOE CTPOCHUE U BBIMOJIHSIOT OJIMHAKO-
BbIe (DyHKIMH. B cocTaB opranm3Ma denoBeka BXOJIUT 4 TUTIA TKAHEH: dMUTETaIbHasl,
COEAMHUTEIbHAS, MBIILICYHAs U HEPBHAS.

OnutenuanbHas (MOKPOBHAs1) TKaHb MOKPBIBAET TEJIO, BHICTUIIAET €0 MOJIOCTH,
BHYTPEHHHE OpTraHbl U 00pa3zyeT OOJBUIMHCTBO jKelle3. DNUTENUN Mmoapa3enseTcs Ha
OJIHOCJIOMHBIA U MHOTOCIOWHBIN, TIJIOCKUNM U MUIMHIAPUYECKUM, KyOUUeCKUui U Meplia-
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TEIbHBIN, KEJIE3UCTBIA U JIpyrue. DNUTEINATIbHAS TKaHb BBIMOIHIET 3aIlIUTHYIO, 00-
MEHHYIO (BCaChIBAaHHE U BBIJICJICHUE) U CEKPETOPHYIO (DYHKIIUU.

CoenunutenbHas TKaHb 00pa3yeT CKeNeT, MOJKOXKHYIO KHUPOBYIO KJIETUaTKY,
KpOBb, TUM(Y, BXOJIUT B COCTaB BCEX BHYTPEHHUX opraHoB. OHa pacnoyiaraercs Mex-
Ny APYTHUMH TKaHSIMH U MOXET OBbITh KUIKOW uimu TBEpaoMl. [Ipumepom xkuikoii co-
€IMHUTENIbHON TKAHU SIBJISIETCS KPOBb, a IpUMEpaMu TBEPJION COCTUHUTENBHON TKaHU
SIBJISIFOTCS] KOCTh U XS,

CoenuHuTenbHas TKaHb BBIMOJHSET cileAyronme (QyHKIUU: a) TPOPUUYECKYIO
(yuactTue B oOMeEHe BellecTB); 0) 3alUTHYIO (y4acTHe B BBIPAOOTKE MMMYHHUTETA);
B) MEXaHUYECKYIO (y4dacThe B 0Opa30BAHMM CBSI30K, CYXOXKHIIMU, XpAUIEH U KOCTEH);
') KPOBETBOPHYIO (y4acTue B 0Opa30BaHUU KPACHOTO KOCTHOTO MO3ra); 1) BOCCTaHO-
BUTEIIbHYIO (DYHKITHIO.

MpblieyHasi TKaHb BXOAHUT B COCTaB OMOPHO-IABUTATEIBLHOIO ammnapara, CTEHOK
HEKOTOPBIX BHYTPEHHUX OPraHOB, cOCyA0B. K CBOMCTBaM MBIIIEUHON TKAHU OTHOCSTCS
ee BO30yIUMOCTh (CIOCOOHOCTh BOCIPUHMMATH Pa3JIpaXeHUs U OTBEYATh HA HUX) U
COKpPaTUMOCTh (CIIOCOOHOCTh U3MEHATH (HOPMY 3a CUET COKpaTUMbIX OenkoB). Cyiie-
CTBYIOT 3 BHJIa MBIIICYHON TKaHU: IJIaJIKas, MONEPEYHONOJIOCaTas CKEJIeTHas U Cep-
neyHas. ['maBHOM (yHKIMENH MBITIICYHON TKAHU SIBISICTCS IBUTAaTeIbHAs (PYHKIIUS.

HepBHas TkaHb 00pa3yeT roJIOBHOW M CIIMHHOW MO3T, HEPBHBIC Y3IIbI, Iepude-
puyeckue HepBbl. OHA COCTOUT M3 HEPBHBIX KJIETOK — HEHPOHOB, MEXKIY KOTOPHIMHU
PAacCHOJIOKEHBI KIIETKH HEUpOrianu. Herporiavuu BHIOIHSIOT MMUTATEIBHYIO, OIIOPHYIO U
3alUTHYI0 PyHKUIMH. [ TTaBHBIMM CBOMCTBaAMU HEPBHOUM TKaHU SBIISIIOTCS €€ BO30YU-
MOCTh U MPOBOJAUMOCTh. OCHOBHBIE (DYHKIIMM ATOM TKAaHU — PEIEeNTOpHAs U MPOBO-
TSIast.

Txanu o0pa3zyrot opranbsl. Opran — 3TO YacTh OPraHU3Ma, KOTOpas UMEET TOCTO-
AHHYI0 (OpMY, CTPOEHHE, PACIIONIOKEHUE U BBIMIOJHSIET OMPENeNEHHYI0 (PYHKIUIO (Ha-
npuMep, cepalle, MOYKH, JIETKUE, KeyIoK u aApyrue). Cucrema opraHoB — 3TO TpyIina
OpPraHoOB, KOTOPBIE UMEIOT MTOCTOSIHHYIO (JOPMY, CTPOEHHE, PACIIONOKEHNE U BBITOIHSIOT
ornpenenéHHyo QyHKIMIO (HalpuUMep, JbIXaTellbHasi cucTeMa — JIETKUE U BO3IYXOHOC-
HBIE ITyTH, IO KOTOPBIM BO3AYX IMPOXOJUT B JIETKUE).

VY 4yenoBeka UMEIOTCA anmapaTbl OPraHoB (OMOPHO-ABUTATENbHBIN U HIOKPUH-
HbII1) U CHUCTEMbl OpraHoB: |) HepBHasi CHUCTEMa W OpraHbl YyBCTB; 2) CEpACYHO-
cocyaucTasi (KpoBEHOCHas) cucTeMa; 3) JIbIxareiibHas cucremMa (JIETKHE U BO3JyXO-
HOCHBIE TyTH); 4) NUILIEBapUTENbHASL CUCTEMA; 5) BhIICIUTENIbHAS CUCTEMA; 6) MOJI0Bas
cuctema. CuCTEeMbI OPraHoB 00Pa3yOT OpraHu3M (TeJO0) YeoBeKa.

Teno coCTOUT U3 OTAECNBHBIX YacTel. DTO TOJIOBA, 1Iesl, TYJIOBUIIE, BEPXHUE KO-
HEYHOCTHU (PyKH), HPKHUE KOHEYHOCTU (HOTrH). Teso uenoBeka UMEET JIBE€ MOJIOCTH —
IPpyAHYIO U OprolIHY0. Mexly rpyJHOI 1 OpIOIIHOM MOJOCTAMH PACHOJI0KEHA MBIIII-
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na auadgparma. Cepaiie, OOJbIINE COCYABI, JETKUE, Tpaxes W IMUIICBOJ HaXOMATCS B
IpYyJIHOM MOJIOCTU. B OpIOIIHOM MOJOCTH PaCIOIOKEHbI NIEYEHbB, JKEIYI0K, KUIIEYHUK,

ITOYKH U IIOJIOBBIC OPI'aHbI.

3ananue 12. Boibepume npasuibHblii OMeen 6 COOMEEMCMEUU C COOEPIHCAHUEM

mexcma.

1. Tkanp — 370... a) mpuMep TBEPAOHU COCTUHUTEIILHON TKaHH.

2. KocTp u xpsiig — 370 ... 0) yacTh OpraHu3Ma, KOTOpasi UMEET IMOCTOSTHHYIO
dbopmy, cTpoeHHUE, PACTIONO0KEHUE U BBITOIHSIET
onpeeNEHHYI0 (QYHKIIHIO.

3. Opran — 3710 ... B) IPUMeEP KUIKON COCTMHUTEIHLHON TKaHU.

4. KpoBb — 370 ... r) NErKUe U BO3yXOHOCHBIC TTyTH.

5. I[BIX&TCJ'IBH&H CHUCTCEMA — OTO I[) rpyI1ina KJICTOK U MCIKKJIICTOYHOI'O BCIICCTBA,
KOTOPBIC UMCIOT O6H_[€C IMPOUCXOKIACHUC, OAWHA-

KOBOC CTPOCHHUC U BLIIIOJHAOT OINMHAKOBBIC

byHKIUN.

3ananme 13. Tpancghopmupyiime npeonorcenus 6 CUHOHUMUYUHbBLE, UCNOIb3YA Clle-
oyrougue 21az20bl: nokpvleams (umo?), yuwacmeosameo (6 uem?), paziuuame (umo?),
Haxooumucs (20e?), éxooums 6 cocmaeg (4ezo?). Ynompebume OanHnvle 271420716l 8
NPAGUNLHOUL CpAMMAMUYECKOll hopme.

1. B coctaB opranusma yejioBeKa BXOAUT 4 TUIA TKAHEH.

2. OnurenuanbHas TKaHb BHICTUJIAET MOJIOCTH TeJIa U BHYTPEHHUE OPTaHBI.

3. CoenvHUTENBHASA TKAHb PACIIONATAETC MEXKIY APYTUMHU TKaHSMH.

4. KpoBeTBopHas GyHKIUS IPUHUMACT y4acTHE B 00pa30BaHUU KPaCHOTO KOCT-
HOT'O MO3ra.

5. HepBHas TKaHb COCTOUT U3 HEPBHBIX KJIETOK — HEUPOHOB.

3ananue 14. Bnuwiume nponyuiennsle cioea é HysicHoll hopme.

1. 7Kemy 1ok pacIionoKeH B ... IOJOCTH.

2. Tpaxes u NUILIEBO HAXOIATCA B ... ITOJOCTH.

3. B cocTaB K01 U BHyTPEHHUX OPraHOB BXOAMT ...TKaHb.

4. T'omoBHOM ¥ CIMHHOM MO3T 00pPa30BaH ... TKaHbIO.

5. Opran — 4acTh OpraHu3Ma, KOTopas UMeeT ... (OpMy, CTPOCHHE, PACIIOJIO-
YKEHUE U BBITMOJHSAET ... (DYHKIIHUIO.

6. Heiipormnus BBIIOHSET ..., ... H ... QYHKIUH.

7. Mexay ... ¥ ... IOJIOCTSIMU PacIoJIoKeHa MbIIIIa auadparma.
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Cnosa Ons cnpasok: TpylnHas, OpIOIIHAs, HEpBHAas, SMUTEIHAJbHAs, MUTATEIbHAS,

OITIOpHasd, 3alIuTHAasdA, IIOCTOsIHHAA, OIMPCACIICHHA.

3ananue 15. U3 Oannvix cnoe cocmasvme npeodnoNHceHus U 3anumiume ux 6
mempaos.

1. CoenunurenvHas TKaHb, 00pa30BaTh, CKEJIET, MOJAKOXKHAS )KMPOBasl KJIeT4aT-
Ka, KpOBb U JIUMQa.

2. CoeauHUTENbHAS TKAHb, PACIIOIATaThCS, MEXKY, APYTUe TKaHU.

3. CoeauHuTeNbHAs TKaHb, UMETh, TpodUYECKasl, 3alllUTHAs, MEXaHHYecKas,
KPOBETBOPHAS 1 BOCCTAHOBHUTEIbHAS (DYHKITUH.

4. Bo30yTuMOCTh U COKPAaTUMOCTb, OTHOCUTBCSI, K, CBOMCTBA, MBIIIICYHASI TKAHb.

5. HepBHast Tkanb, 00pa3oBaTh, TOJOBHON M CIIMHHON MO3T, HEPBHBIEC Y3JIbl, TI€-
pudepudecKkue HEPBBI.

6. Y, 4enoBeK, UMEThCS, alllapaTrhbl, OpraHbl.

3ananme 16. /Jononnume npeonoxcenus noOX00AUWUMU NO CMBICTY 2NA20NAMU:
noopaszoensmscs (Ha umo?), 6xooums 6 cocmas (wezo?), cocmosmo (U3 uezo?).

1. Onurenuit ... OJHOCIOWHBIM U MHOTOCJIONHBIN, TIIOCKUN U HWJIMHIAPUYECKUH,
KyOM4eCKUI U MepLaTeNIbHbIH, )KEeJEe3UCThIA U APYTHE.

2. Mpiie4yHasi TKaHb ... OMOPHO-JIBUTATEIIBHOTO anmnapara, CTEHOK HEKOTOPBIX
BHYTPEHHUX OPTaHOB, COCYOB.

3. HepBHas TKaHb ... HEPBHBIX KJIIETOK HEHPOHOB.

4. Teno 4denoBeka ... OTJICJIbHBIX YaCTEH.

5. ... OpraHM3Ma 4eJIOBeKa ... 4 TUIIa TKaHEW: ANUTeNnalbHasl, COEAUHUTEIbHAS,
MBIIIICYHAs! 1 HEPBHAS.

6. OpraHusm 4eJIoBeKa ... KJIETOK, TKaHEH, OpPraHOB U CHCTEM OPTraHOB.

3ananme 17. U3 06yx npocmuix npeonoxcenuil cocmaspbme 00HO C/OHCHOE CO CIl0-
80M KOMOPbIU. 3anuuiume noJiy4eHHbvle NPeOI0HCeHUsI 6 mempaos.

1. TkaHb — 3TO TpyIIa KJIETOK U MEXKJICTOUHOTO BellecTBa. KileTku U mMex-
KJIETOYHOE BEIIECTBO MMEIOT 0O0llee MPOMCXOXKACHHE, OJUHAKOBOE CTPOCHHE U BbI-
MIOJIHSIFOT OJIMHAKOBBIC (DYHKIIHH.

2. CoenuHuUTENbHAS TKaHb O0pa3yeT CKeJeT, MOJAKOXHYI0 KUPOBYIO KIIET-
4aTKy, KpoBb, IuM(py. CoenuHuTeNnbHas TKaHb PaCIOJIaraeTcs MEXAY IPYTUMHU
TKaHSAMU.

3. HepBHasi TKaHb COCTOMT W3 HEPBHBIX KJIETOK — HEMPOHOB. MeEXIy STUMH
KJIETKAMH PACIIOI0KEHBI KIETKH HEUPOTINU.

4. Opran — 3To 4yacTh opranuzMa. OHa UMeeT MOCTOSIHHYIO (GOpMYy, CTPOEHUE,

PAaCIOJIOKEHUE U BBIOIHAET ONPEACICHHYIO (PYHKIHUIO.
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5. JlpixaTesbHasi CUCTEMa — 3TO JIETKUE U BO3AYXOHOCHBIE MyTH. [0 HUM BO3-
JyX TIPOXOJIUT B JIETKHE.

3ananue 18. Omeemovme na éonpocuwt.

1. YUto uzyyaetr anaromus, gusnosnorus, ruruena? (Mcnonw3zylite CHHOHUMUYE-
CKHE KOHCTPYKIIHH).

2. 13 9ero cocTouT OpraHu3M 4einoBeka?

3. UTO Takoe TKaHb?

4. Kakue TKaHu BXOJAT B COCTAB OpraHn3Ma 4ejaoBeka?

5. Yto BBl y3HAIU 00 SMIUTETUATHHON TKAaHU?

6. Uto oOpazyeT coeiMHUTEIbHAS TKaHb? B coCTaB KakuX OpraHoOB OHA BXOJIUT?

7. K kakuM BUJaM COE€IMHUTENILHON TKaHU OTHOCSITCA KPOBb, KOCTb U XPSIIl?

8. KakoBbl (PyHKIIMU COETMHUTEIBHON TKaHU?

9. B cocTaB yero BXOJIUT MbILIIEYHAsA TKaHb U KAKOBBI €€ CBOMCTBA?

10. Kakue BuUAbI MBIINICYHOM TKAHU BBl 3HaeTe?

11. KakoBa rinaBHas QyHKITUSI MBIIIEYHON TKAHU?

12. Yto oOpa3yeT HEpBHAsI TKAHb U U3 YErO OHA COCTOUT?

13. KakoBsI cBO¥cTBa U (DYHKITUU HEPBHOM TKAHU?

14. Yro Ttakoe opran? Ha3oBure oprassl 4yenoBeka.

15. Yro Takoe cucteMa opranoB? Ha3oBUTE CUCTEMBI OPTaHOB YEIIOBEKA.

16. Kakne anmapaTsl OpraHOB UMEIOTCS y Y€JIOBEKa?

17. N3 xakux 4acTeil COCTOUT TEJIO YeJIOBeKa?

18. Kakne moiaocTu uMeeT TeJo 4esoBeKa?

19. Yto takoe nuadparma u rje oHa pacnoyioxeHa?

20. Kakue opranbl pacnoJIoKEHbI B TPYAHON NOJIOCTH?

21. Kakue opransl pacnoJyioKeHbl B OpPIOITHOM 1moja0cTu?

3ananue 19. Ilepeckasricume mexcm no niamy.
1. AnaTtomus, GU3UOIOTHS M TUTHECHA KaK HAyKHU.
2. OpranusM yenoBeka (CoCTaB).
3. Buab! TkaHe:

— BNUTEeNUanbHasl (MIOKPOBHAs) TKAHb;
— MBIIIEYHAs TKaHb;
— HEpPBHAsI TKaHb.

4. OpraH Kak 4acTb OpraHu3ma.

5. CucreMbl OPraHoOB YEJIOBEKa:

— HEpPBHAsI CUCTEMA U OPTaHbl YyBCTB;

— CepAeUHO-cOCyIuCTas (KPOBEHOCHAs) CUCTEMA;

— JpIXaTesibHasi cucTeMa (JErkue U BO3yXOHOCHBIE ITyTH);
— MUIIEBAPUTEIIbHASL CUCTEMA;
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— BBIJICTIUTENIbHAS CUCTEMA;
— M0JIOBas CUCTEMA.
6. Opranu3M yejaoBeKa U €ro YacTH.

Tema 3. CTpoenue u poct Kocreit

3ananue 1. Ilpouumaiime cnoea u ymounume 3HaueHue HE3HAKOMBIX 6AM C/106 6
cnosape.

[InacTuuHbBIN, TPOYHBINA, PHIXJIBIN, TIJIOTHBIM, TyOUaThIN, MJIOCKHUM, CMEIIIAaHHBIH,
KOJUTAr€HOBBIN, IJIACTUHKA, OaJiKa, TIepeKIaanHa, JUIMHA, KOMIIAKTHBIH, MmaJiel, HaJIKo-
CTHHIIA, peOpo, Oeapo, Mmieyo, yeper, rpyauHa, JonaTka.

3amanme 2. Om 0anHbIX CyuiecmeumebHblX 00pasyiime npuiazamesibHble.
Obpas3zey: KOCTb — KOCTHBIH.

OOmeH, TyOKka, TpyOKa, XpsIll, HEPB, KIETKA, KUP, CKyJIa, MHKPOCKOII, COEIH-
HEHHUE.

3ananme 3. Ilocmasvme cyuiecmeumenwvhoie ¢ popme P. n.:
a) 6 eo. u.:
Obpaszey: 6en0K — Oenka.
TKaHb, Kalbllui, Gocdop, BoJa, BEMIECTBO, KPOBb, CUCTEMA, YEpEI, TOJOBKA,
6enpo, miuevo, rpyAuHa, JonaTka, pedopo, Kierka.
0) 60 MH. u.:
Obpa3zey: TKaHU — TKaHEH.
OeIIKM, COJU, BEIIECTBA, BOJIOKHA, MAJBIIbI, KOCTH, KAPBI, YTIIEBObI, OCTCOIIHTHI,
OaJIKu, MepeKIIaIuHbI.

3ananme 4. K oannvim npunazamenvHvim noodepume 0OHOKOPEHHbBlE CYyU{ecmeu-
menvHvle. OOpamume 6HUMAHUE HA UX YROMPeDIeHUe 8 NPEOSIOHCCHUSAX.

TosncTelil, IUPOKUIA, ITUHHBIN, BBICOKAN, TITyOOKHUH.

Xpsing obecnieurBaeT poCT KOCTH B AJIUHY.

KiieTky HaIKOCTHUIIBI ACNSTCS, U KOCTh PACTET B TOJIIIUHY.

3ananue 5. Haitoume cpedu c106 aHmoHumMbl U CUHOHUMBL. 3anuuiume ux napamu
6 mempaob.

TBEpABIN, IUIACTUYHBIN, KUBOW, OCHOBHOM, MEJKHWH, CTapbid, IUIOTHBIM, IJIUH-
HbIM, BHYTPH, HU3KUM, MIATKUW, YIPYTUWA, MEPTBBIM, TTIABHBIM, HOBBIW, MOJIOJION, HUXK-
HUMN, PBIXJIbIN, KOMITAKTHBIN, KOPOTKUNA, CHAPY U, BEICOKUM, TTyOOKHIA.

3aganue 6. Jonuwume oKoHUAHUSA NPUTIAZAMETbHBIX.
KocTH... TKaHb, MEXKJIETOYH... BEIICCTBO, KOCTH... KJIETKH, OPTaHUYECK... U

HCOPraHHU4YCCK... BCHICCTBA, )KUB... KOCTh, MépTB. .. KOCTb, OCHOBH... KJICTKH, KOJIlJIa-
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I'CHOB... BOJIOKHA, TBépI[. .. COCAMHUTCIIbH... TKdHb, KPOBCHOCH... COCYIbI, JKXUPOB...
TKaHb, KpaCH... KOCTH... MO3I'y HUXXH. .. YCJIIOCTb.

3apanue 7. Cocmasbme cin060couemanus u3 OAHHbIX C1086.
Obpas3ey: KIETKU — HAJAKOCTHUIIA — KJIETKH HAIKOCTHHIIBI.

Poct — koctu; xoctu — OeApo, miedo, yepen; (ajdaHrd — Malblbl, KJIETKH —
KPOBb; COCTaB — OIOPHO-JABUraTEIILHBIN amnmapar; pa3pylieHue — CTapble OCTEOLIUTHI;
CTPYKTypHasi €JMHUIIA — KOCTHAs TKaHb; TOJIOBKU — TPyOUaThie KOCTH.

3ananme 8. Cocmasvme npednodxcenus u 3anuuiume uUX 6 mMempadv, UCHONb3YA
OaHHble KOHCMPYKUUU.
a) UYmo eéxooum 6 cocmae uezo:
Koctu — onopHo-aBUraTenbHbIN anmapar.
0) Umo cocmoum u3 uezo:
Kocth — KOCTHas TKaHb.
MeXKJIETOUHOE BEIIECTBO — KOJUIAr€HOBBIE BOJIOKHA U OCHOBHOE BEIIIECTBO.
6) Umo npespawjaemcs 60 umo:
XpsinieBas TKaHb — KOCTHas TKaHb.
2) Umo coodeprcum umo:
KocTHast TkaHb — KOCTHBIE KJIETKHA U MEXKJIETOYHOE BEILIECTBO.
HankocTHuila — HepBHBIE OKOHYAHUSI, KPOBEHOCHBIE COCYbI U OCTEO0IaCThI.
0) UYmo yuacmeyem 6 uém:
OcTeokacTsl — pa3pyLICHUE CTAPBIX OCTEOLIUTOB.
e) Umo oenaem umo KaKum, Kakoii:
Opranuyeckue BelecTBa — KOCTb, IJIACTUYHASI, MSTKasl.
Heoprannyeckue BemiectBa — KOCTb TBEPas, MPOYHasl.
ac) Umo nokpvieaem umo, umo noKpovimo 4em (noKpvim, -a, -0, -bl):
Xpsii — roJ0BKU KOCTH.
['osoBKM KOCTH — XPSLLL.
3) Umo pacmeém Kak:
Kocth — TonmuHa.
u) 9mo oopazyem umo:
OcTteoHbl — Oanku U MEePEeKIaqUHbI, U3 KOTOPBIX COCTOUT KOCTHOE BEIIECTBO.

3ananue 9. Bovibepume Hyx CHBLI 6UO 2142014 U ynompedume €20 6 NPAGUNbLHOUL
cpammamuyueckou gpopme.
1. OcTeornuTsl (0OecreunBaTh — 00ECIEUNUTh) OOMEHHbBIE MPOIECCHI.
2. Kak Tonpko XpsileBasi TKaHb (MpeBpaliaTbCsi — MNPEBPATUTHCA) B KOCTHYIO
TKaHb, YEJIOBEK (MIepecTaBaTh — MEPECTaTh) PaCcTH.
3. Koctu (BXOIUTHh — BOWTH) B COCTAB OMOPHO-ABUTATEILHOIO armapara.
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4. I'ybuaTbie KOCTH (BBIACPKUBATH — BBIAEPKATH) OOIBIIYIO HATPY3KY.

5. CmenranHbie KOCTH (BBITIOJIHITH — BBITTOJTHUTH) (DYHKITHIO 3AIUTHI OPTAHOB OT
Pa3JIMUHBIX TOBPEXKACHUN
3ananue 10. IlIpouumaiime npaguivho uuciumenvrusle U KOHCMPYKYUU, 8 KOMOPbIX
OHU UCNONB3YIOMCA. 3ANOMHUME UHPOPMAUUIO.

1. )KuBast KOCTb COJIEPKHUT:

— 50 % BOABI — MATHIAECAT MPOLEHTOB BOJBIL;

— 12,5 % OenkoB — MBEHAIATH C TTOJIOBUHOMN MIPOIIEHTOB OCITKOB;

— 21,8 % HeopraHMYECKHX COJIeW — JBaAATh OJIHY LIEJIYI0 U BOCEMb JIECATHIX
MIPOIIEHTOB HEOPTAHUYECKHUX COJIEH;

— 15,7 % *upoB 1 yriieBOIOB — MATHAALUATH U CEMb JECATHIX IPOLICHTOB KUPOB
U yTJIEBO/JIOB.

2. MépTBasi KOCTb COCTOMUT:

— Ha 2/3 U3 HEOPTraHUYECKUX BEIIECTB — COCTOUT HA JIBE TPETHUX M3 HEOPTaHU-
YECKUX BEIIECTB;

—Ha 1/3 U3 opraHuYecKrx BEIIECTB — COCTOUT Ha OJIHY TPETh U3 OPTaHUYECKHUX
BEILIECTB.

3ananue 11. Ilpouumaiime mexkcm u ckaxcume, KaKkue K1emKu U KakKue eeujecmeda
6X004Am 6 cOCMag KOCmu.
CTtpoeHne u pocT KocTeil

Koctu BXOIAT B cOCTaB ONOPHO-ABUIATEIBLHOrO ammnapara 4deinoBeka. OHH
COCTOSIT M3 OPTaHMYECKHX U HEOPraHMYeCKUX BemecTB. OpraHuueckue BEIIeCT-
Ba — 3TO O€JKH, KUPBI U yrieBoJbl. OHM Jeat0T KOCTh MJIACTUYHOW U MSTKOM.
Heopranuueckue BemecTBa — 3TO BOja, coyn Kaineius u pochopa. OHu menaroT
KOCTh TBEpAON W mpouHoil. XKusas kocTh coaepxut 50 % Bouswl, 12,5 % Oenkon
(occeun), 21,8 % Heopranudeckux cosiedt u 15,7 % xupoB u yrieBoaoB. Mépraas
KOCTh COCTOUT Ha 2/3 U3 HEOpraHuyeckux 1 Ha 1/3 U3 opraHnyecKuX BEILECTB.

Bce xocTu cocTodaT n3 KocTHOM TKaHU. KOCTHAs TKaHb — 3TO TBEPJAsi COCAUHU-
TenabHas TKaHb. OHA COJIEPKUT KOCTHBIC KJIIETKU U MEXKKJIETOYHOE BEIIECTBO.

KocTHble KJIETKU MOApa3AeNsioTCs: a) Ha OCTEOIUThI, KOTOphle 00EeCTIeUnBarOT
0oOMEHHBIE MPOoIECChl B opraHuszme; 0) ocTeo0JacThl, KOTOpPbIC ACISITCS U 00pa3yroT
OCTEOIIUTHI; B) OCTEOKJIACThI, KOTOPBIE YYACTBYIOT B Pa3pyLIEHUH CTAPbIX OCTEOLIUTOB.
MeXKJIeTOUHOE BEIIECTBO JICIUTCS HAa KOMITAKTHOE M T'y04aToe M COCTOUT M3 KOJUIa-
TE€HOBBIX BOJIOKOH M OCHOBHOTO BemiecTBa. CTPYKTYpHOW €IMHUIENH KOCTHOM TKaHH
SBJsIeTCS OCTEOH. OCTEOHBI — 3TO KOCTHBIE IJIACTUHKU, KOTOPHIE BCTaBJIEHBI JPYT B
npyra. OcteoHbl 00pa3yroT OaiKy W MEepeKIaguHbl, U3 KOTOPBIX COCTOUT KOCTHOE Be-
niectBo. Eciu O6ayiku 1 nepeksianHbl IIIOTHO MPWIETaoT APYT APYry, TO 00pa3yeTcs
KOMITAaKTHOE BEIIIECTBO, & €CII PBIXJIO — TO IyOUaToOe BEIIECTBO.
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ITo ¢hopme kocTu mensTcs Ha TpyOUaThie, IUIOCKKE, ry04yaTeie U cMmemanHblie. K
TpyOYaThIM KOCTSIM OTHOCSATCSI KOCTH MPEAIUICYbs, TOJIEHH, IUTFOCHBI, MSCTU U (pajlaHru
nanbiieB. OHU SABJISAIOTCA phluaramu Tena. TpyOuaras kocTh uMmeeT Teno (auadus) u 2
rojoBkH (3nudu3sl). ['010BKM KOCTH HOKPBITHI XPALIOM. XPpsI] — 3TO TBEPIAs COeu-
HUTEJbHAS TKaHb, KOTOpas 00ECIeYnBAET POCT KOCTU B UTMHY. Kak TONBKO XpsiiieBas
TKaHb IIPEBPAIAETCS B KOCTHYIO TKaHb, YEJIOBEK IEPECTAET pacTU. Tesl0 KOCTU OKPHI-
TO HaAKOCTHHILEH. HaakoCcTHHIIA — 3TO COEAMHUTENBHASI TKaHb, KOTOpas COAEPKUT
HEPBHBIE OKOHYAHMS, KPOBEHOCHBIE COCYJIbI U ocTeoOsacThl. KileTku HaJIKOCTHHUIIBI
TENSITCS, M KOCTh PAacTET B TOMMIMHY. BHYTpH TpyOUaThIX KOCTEH COMEPIKUTCS KENTHIN
KOCTHBIM MO3T (3KMpOBasi TKaHb). B ToOBKax TpyOYaThIX KOCTEH HAXOJIUTCSA KPACHBIN
KOCTHBIN MO3T, B KOTOPOM 00pa3yIoTCsl KJIETKH KPOBU (3PUTPOLIUTHI).

K miockuM KOCTSIM OTHOCSATCSI KOCTH YEpEna, JIOMATKU, TPYANHA, Ta30BbIE KOC-
TA. DTH KOCTH 3alMIIAIOT BHYTPEHHHE OpPraHbl OT MOBPEXKICHUN. BHYTpH TUIOCKMX
KOCTEM HaXOJUTCS KPACHBIN KOCTHBIA MO3T.

K ryGuarbiM KOCTSIM OTHOCSTCS 3aIICThe, MPEAILTIOCHA, pedpa U Apyrue KOCTH.
OHU ciOCOOHBI BBIJIEP)KMBATh HAIPY3KY U 00ECIIEUNBAIOT MOJIBUKHOCTh KOCTEH.

CMeliaHHble KOCTU SIBJISIIOTCA OMOPOM Tella YeJOBEKa W BBIMOJHSAIOT (QYHKIIMIO
3aIMTHl OPraHOB OT Pa3JIMYHBIX NMOBpexkAeHUN. K HUM OTHOCSTCS MO3BOHKH U KOCTH
OCHOBAHHs 4epera.

3ananme 12. Boidepume npaeunbHbvlii omeem 6 COOMEEHMICHBUU C COOEPIHCAHUEM
mekcma.

1. OcreouuThl — 3710 ... a) KJIETKU, KOTOPBIE ACSATCS M 00pa3yloTCs OCTEOIUTHI.

2. OcteobmacTbl — 3TO ... | 0) KJIETKH, KOTOPbIE YYaCTBYET B pPa3pylIC€HUH CTAphIX
OCTEOIINTOB.

3. OCcTeoKIacThl — 3TO ... | B) KOCTHBIE IUIACTUHKH, KOTOPBIE BCTABJIECHBI IPYT B
Jpyra.

4. OcTeoHBl — 3TO ... ') COeAMHUTENIbHASI TKAHb, KOTOPast COACPKUT HEPBHBIC
OKOHYaHMsI, KPOBEHOCHBIE COCYJIbl U OCTE00JIACTHI.

5. HapgkocTHUIIa — 3TO ... | 1) OCHOBHBIE KJIETKH, KOTOpbIe 00ecTeuynBatoT 0OMeH-
HBIU MpOLEeCC.

3ananme 13. H3menume 0anHwvle npeoioiceHUus, 6b10PA8 HYHCHYI0O KOHCHPYKUUIO:
4YTO SIBJISIETCH Y€M, YTO HA3bIBAETCH YeM, YTO MPEACTABJAET C000i 4TO.

1. KocTHas TkaHb — 3TO TBEpIasi COENUHUTENbHAS TKaHb.

2. MeXKJIeTOUHOE BEIIECTBO — ATO BEIIECTBO, KOTOPOE COCTOUT M3 KOJIareHo-
BBIX BOJIOKOH M OCHOBHOTO BEIIIECTBA.

3. OcTeoH — 3TO CTPYKTYpHAask €JMHUIIA KOCTHOM TKaHHU.
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4. Xpsaw — 310 TBEpHAs COEAMHUTEIbHAsI TKaHb, KOTOpas 00ECIeYnuBaeT poCcT
KOCTH B JIJIVHY.

5. Boaa, conu xanbuus U pochopa — 3TO HEOPraHUUECKHE BEIIECTBA KOCTH.

6. JKENThIi KOCTHBIA MO3T — 3TO KUPOBAasA TKAHb.

3ananme 14. Cocmaevme npeonosricenusn u3z 0anHvlx cioe. I'oe neooxooumo, ynom-
pedoume npeonozu.

1. Koctu, umets, paznas ¢opma.

2. KocTb, COCTOSTh, U3, KOCTHBIM, TKaHb.

3. '010BKH, KOCTh, TOKPBIT, XPSILL.

4. Teno, KOCTh, MOKPHIT, HATKOCTHHIIA.

5. Opranuueckue BeIleCTBa, JeNIaTh, KOCTh, IJIaCTUYHAS, MSTKasl.

3ananme 15. Ynompeoume cnoesa, oannvie ¢ ckookax, 6 Hyscnom naoexce. Ioe ne-
00x00UMO0, UCnONB3YIIMeE NPEONOU.

1. ’)KuBast KOCTb COCTOMT ... (BOJa, OEIKM, HEOPraHUYECKUE COJIU, KUPBI U yTIIe-
BO/IbI).

2. MépTBast KOCTb COCTOMT ... (OpraHMYeCKrUe U HEOPraHUYECKUE BEIIECTBA).

3. OcTeoKNIacThl Y4aCTBYIOT. .. (pa3pylIeHUE CTAPbIX OCTEOLUTOB).

4. KocTHOE BEIIECTBO COCTOUT ...(0aNKu U MEePEKIaaUHBbI).

5. ... (KOCTHBII MO3T) pa3pyLIaTCs KIETKH KPOBH.

3ananue 16. Oopa3zyiime 08a npocmulx RPEOIOHCEHUSA U3 OOHO20 CILOHCHOZO.

1. Octeonbl 00pa3yroT Oajdkd M MEPEKIAIUHBI, U3 KOTOPBIX COCTOUT KOCTHOE
BELIECTBO.

2. Xpsiin — 3TO TBepAas COCAMHUTENIbHASI TKaHb, KOTOpas 00eCreynuBaeT pocT
KOCTH B JJIUHY.

3. HankocTHHIIa — 3TO COENMHMUTENbHAS TKaHb, KOTOpPas COJEPKUT HEPBHBIC
OKOHYaHMsI, KPOBEHOCHBIE COCYJIbI U OCTE00JIACTHI.

4. B ronoBkax TpyO4aThIX KOCTEH HAXOJIUTCS KPACHBIH KOCTHBIM MO3T, B KOTO-
poM 00pa3yroTCs KICTKH KPOBH.

5. TpyOuarast KOCTb UIMEET TEJIO U JIBE€ FOJIOBKH, KOTOPbIE OKPBITHI XPSALIOM.

3ananme 17. Buecmo mouex ecmaevme nooxooaujue no CMoic1y C108a U3 mekcma.

1. Ecnu Ganku U nepekiauHbl TUIOTHO MPWIETA0T APYT K APYry, TO 00pa3yroT
... BEIIIECTBO, & €CJIM PBIXJIO, TO... BEIIECTBO.

2. XKwusas koctb compepxkut 50 % ..., 12,5% ...,21,8 % ... u 15,7 % ...

3. OCTEeOHBI — 3TO ... IUNIACTUHKH, KOTOPBIE BCTABJIEHBI IPYT B JIpyTa.

4. Kak TOJIBKO ... TKaHb IPEBPALIAETCA B ... TKaHb, YEJIIOBEK ITEPECTAET PACTH.

5. Opranuueckue BeIIeCTBA JAENal0T KOCTh..., 4 HEOPraHUYECKHUE BEIIECTBA Je-
JIalIOT KOCTh... .

3ananue 18. Omeemovme na éonpocwt, ucnoibv3ysa cxemol.
1. UTo comepKUT KOCTHasI TKaHb?

KocTHag TkaHb

N

KOCTHBIC KJIICTKH MCXKKIICTOYHOC BCIICCTBO




2. Ha 4ro noapa3aensitoTcsi KOCTHBIE KIIETKU?

KocTHbIE KJI€TKH

o

\ 4

~.

OCTEOLIUTHI 0CTE00J1aCThI OCTEOKJIACTBI
3. Kak pensarcs koctu mo hopme?
Koctn
/ v v \
TpyOuaThie ry0yaTsie IIJIOCKHE CMEILIaHHbIE

4. YTO COEPIKUT KUBASI KOCTh?

KuBast KocTh

L

h 4 h 4

\

50 % BOIBI

12,5 % Oen-

KOB (OCCEHH)

CKHUX COJIEU

21,8 % Heopranuye-

15,7 % xupoB
U YTJIEBOJIOB

5. W3 4yero cocTouT MepTBasi KOCTh?

Me

pPTBasi KOCTh

N

Ha 2/3 U3 HEOPraHWYECKUX BEIIECTB
(Bomda, conu kaybius U pocdopa)

Ha 1/3 U3 opraHYeCcKUX BEIECTB
(Oenku, KUPHI U YTIEBOJIbI)

6. Kakue ¢hyHKIIMU BBITIOHSIOT KOCTH?

4// v

DYyHKUMU KOCTel

A 4

pBIYary Tea
(TpyOuatsie
KOCTH)

3aIuTa OpPraHoOB
(TUTOCKHUE KOCTH)

Harpys3ka
BIKHOCTh

U TOJI-
(ry6ua-
ThI€ KOCTH)

oropa M 3aIura

(cMelIaHHbIC
KOCTH)
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3ananme 19. Omeemovme na éonpocowi.
1. B cocTaB Kakoii cUCTeMBI BXOJIT KOCTH?
. KakoB xumMmnueckuii cocraB KOCTHOM TKaHH?
. UTO cOnepKUT KOCTHASI TKAHb?
. Ha yTo moapasznensroTcsi KOCTHbIE KIETKU?
. I3 4ero cocTouT MEXKJIECTOUYHOE BEIISCTBO?

N U WD

. UTo Takoe OCTEOHBI U KaKOBa UX POJIb B 00pa30BaHUU MEKKIETOYHOTO Bellle-
cTBa?

7. Kak gensres kocTu 1o ¢popme?

8. UTo BBI y3HaIU O TPyOUATHIX KOCTAX?

9. Kakune kocTr OTHOCATCS K TUIOCKUM KOCTSIM?

10. KakoBa ¢yHkuus ry0yaTeix KocTen?

11. Yto BBI y3HAIM O CMEIIAHHBIX KOCTSIX?

3ananue 20. Ilepeckasricume mexcm no npeodnoIHceHHOMY NIAHY.

1. XuMu4eckui cocTaB KOCTH.

2. KiteTouHbIi COCTaB KOCTH.

3. OcTeoHbl U UX POJIb B 00pa30BaHUU MEXKKIETOYHOI'O BEIIECTRA.

4. XapakTepucThuka KOCTeW: a) TpyoOdarbix; O) IUIOCKUX; B) TIyOUaThIX;
') CMEIIaHHBIX.

5. @yHKUIHUHU KOCTEM.

Tema 4. CoequHeHus KocTel

3ananue 1. Ilpouumaiime cnosa u ymounume 3HA4eHUs HE3HAKOMBIX 6AM C/108 6
caoeape.

Cioit, mpocioiika, IUIACTUHKA, CBSI3Ka, KarcyJa, BOAJWHA, MOBEPXHOCTh, OCh,
AJUIAIIC, aMOPTU3ATOP, 3aThUIOK, MTO3BOHOK, IIap, Ta3, FOJIEHb, IOKOTh, KOJIEHO, MaJell,
dananra, 3amsicTbe, MsACTh.

3aganme 2. Om 0anHbIX CyuiecmeumenbHblX U C1060COUEeMAHUIl 00pa3syiime npuia-
2ameibHble.
Obpasey: cycTaB — CyCTaBHOM.

a) KpecTell, KOJICHO, TUIeU0, JIOKOTh, 3aThUIOK, IIes, OCh, (hajlaHra, IUIUIIC, XPAII,
HEPB, IUTAHUE, 3aAISACTHE, NSACTh, LIHIUHID;

0) Ta3 u O0eapo, KPOBb U HOCUTh, B BUJE IlIapa, B BUJIE AJUIMIICA, OJHA OCh, JBE
OCH, TPH OCH, MEXy (hamaHramu.
3ananme 3. Iloobepume K OaHHBIM 271a42071aM O0OHOKOPEHHbIE CYyUuieCmeumeJibHble.
Obpasey: NaBUTh — JIaBIICHUE.

CoenuHsThCs, CpacTaThCsl, TEPETh, CBA3BIBATD, YTIyOIATh, TBUTATHCS, TOMOTATh,
CKOJIb3UTh, TOJIKATh, COTPSICATh.

67



3aganue 4. B 0anHbIX C/1060COYEMAHUAX 60CCIMAHOBUNIE NPONYULEHHbIE OKOHUAHUS
NpuUIaAZamenbHbIXx.

CycTaBH... TOBEPXHOCTb, CYCTaBH... KaIllCyJia, HEMNOJBHWKH... COEIUHEHUE,
TOHK... MPOCIOIKa, HEOOMIBII... MOJIOCTh, TUIABH... CKOJBXEHHUE, 3aThUIOYH... KOCTb,
IIAPOBU/IH... CYCTaBbl, COEAUHSIONI...CSI KOCTH, MUTATEIbH... Cpeaa, Ta300€peHH. ..
CyCTaB, XPSIIEB. .. COeTMHECHHUS.

3ananue 5. Oopazytime om ciedyrowWux cyujecmeumenbHblx Gopmy:
a) P. n. mu. u.
Obpasey: CBSI3KH — CBSI30K.

[TnacTuakH, ocH, yacTu, pedpa, MajbIlbl, CYCTaBHBIEC TIOBEPXHOCTH, KPECTIIOBHIE
MO3BOHKH, KPOBEHOCHBIE COCYJbl, CYyCTaBHBIC XPSAIW, STH COCIUHEHUS, HEPBHBIC
OKOHYAHMSI.

0) T. n. eo. u.
Obpasey: TOIOBKa — TFOJIOBKOM.

Cycras, xpsii, BlaguHa, MOMOIIb, YIIyOJIeHHe, cpacTaHue, KpecTell, IPyauHa,
YIPYTUH CIIOHU, TATATENbHAS CPENA, 3aThIOYHAS! KOCTh, IEPBBIN IIEHHBINA MO3BOHOK.

6) T. n. mu. u.
Obpas3zey: KOCTU — KOCTSMH.

[To3BOHKH, IIBBI, TPUMEPHI, TIOJIBUKHBIC KOCTH, JBa CIIOCO0A.

3ananue 6. K dannvim cnoeam noodepume
a) CUHOHUMDbL:
BIIa/INHA, HEOOJIBIIION, CIIYKUTh (4eM), COJIepKaThCs, 00JIeryarh;
0) aHmoHUMDbBL:
IPOCTOM, TOHKHM, BBITYKJIbI, TBEPAbIA, YMEHbIIATh, YKPEIUISATh, MEPBbIA, 0O-
Jiee, BHYTpH.
Cnosa ons cnpasox:
a) IeJaTh Jierye, SBISAThCS, HAXOAUThHCS, YITyOJIeHrne, MaJIeHbKHUH;
0) TOJNCTHIN, BOTHYTHIN, CIIOKHBINA, MSATKUAW, YBEIHYUBATH, OCIAOIATH, TTOCIEI-

HUM, CHApyX U, MEHee.

3apanue 7. Cocmaevme c1080couemanus u3 OAGHHLBIX CJ106 U 3ANUUIUME UX 6 mempaOb.

COEMHEHUE Yero? KOCTH, p€0pa, KPeCTIIOBbIE TO3BOHKH
TTOBEPXHOCTH 4€ro? 0JTHA KOCTb, COCTUHSIOIINECST KOCTH

YHUCJIO Yero? OCH, IOBEPXHOCTH

KOCTH 4€ro? geper, 0epo, TOJICHb, IPEATUICYbe, TIeU0, Ta3
TOJIIIA Yero? XPpSIL

TPHY TUIA YETro? COCJIMHEHUE KOCTEM

MOJIBIDKHOCTD 4Yero? 9TH COETUHEHUS

CJIOM uero? TJ1aJIKOE BEIIECTBO
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IPOCJIONKA 4ero? COEIMHUTEIIbHASI TKAHb

IPUMEPBI Yero? cpacTa”ue

BOKPYT 4ero? 0Chb

1o yemy? JBUKEHHE, CTpOeHHE, (hopMa

BHYTpH 4yero? CyCTaBHasi CYMKa

IpY IOMOIIM Yero? XPSIILLIEBBIEC TUIACTUHKY, YIIPYTUE CBA3KU

JUISL 4ero? CYCTaBHBIE XPSIILH

MEXIy 4eM? KOCTH Yeperna, 3aTbUIOYHAs KOCTh W MEPBBIM IIEHHBIN
ITO3BOHOK

3ananue 8. BoiOepume HysxHcHBIL U0 21a201a u ynompedume €20 6 NpPaAGUNbHOUL
cpammamuueckoii gropme.

1. CycraBHas cyMkKa (OKpbIBATh — IOKPBITh) CYCTaBHbIE TOBEPXHOCTH.

2. CBa3kH (YKPEIUISITh — YKPENHTh) CyCTaBBbI.

3. Xpsin (obsierdyaTh — 00JIETUNTD) BHXKEHUE KOCTEH B CyCTaRBe.

4. Xpsin (BBIIOJIHATH — BBITIOJIHUTH) POJIb aMOPTHU3ATOPA.

5. Xpsur (yMEeHbIIaTh — YMEHBIIUTH) JaBJICHUE HA MOBEPXHOCTH KocTel u (obecre-

YUBaTh — 00ECIEYUTH) TUIABHOE CKOJIbKEHHE UX OTHOCUTENBHO APYT JApYyra.

3ananue 9. Cocmaevme u 3anuwiume npeodioHceHUus, UCNONb3YA KOHCMPYKUUU.
a) UYmo umeemcs 20e:
HeGomnpImas monocth — ToJIIIA XpsIIIa.
0) Umo cocmoum u3 uezo:
Kaxnpiil cycTaB — HECKOJIBKO KOCTEH.
6) Umo cooeprcum umo, Umo He Co0ep HCUm 4e20, Umo CO0EPIHCUMCA 20e:
CycraBHas MoOJ0CTh — CyCTaBHasl KUJIKOCTb.
Xpsilll — HEPBHBIE OKOHYAHUS U KPOBEHOCHBIE COCY/IbI.
CycTaBHas )KUJIKOCTbh — ITOJIOCTh CYCTaBa.
2) Umo ykpennaemcs uem:
CycTaBbl — CBSI3KH.
0) Umo cayxsncum yem:
CycTaBHas )KUJKOCTh — MUTATEIbHAS CPEJa ISl CYCTaBHBIX XPSIIEH.
e) Umo coedunsem umo, 4mo coeouHsAemcs KaKk ¢ ROMOUIbIO 4e20:
CycraBbsl — KOCTHU Oe/ipa U TOJIeHH, Tieda U Npearieybs.
[103BOHKM — ApPYT C APYrOM, C IIOMOILIBIO XPAIIEH.
aoc) Umo ocywecmensemen Kak:

HenoasrmxHoe coequHEHNE KOCTEN — JIBa criocooa.
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3ananme 10. Cocmasvme npeonosricenus, UCnOb3ya KOHCMPYKYUU: 9TO SIBJISAETCS
YyeM, UTO HA3BIBAETCH YeM.

1. TTonynoaBUKHOE COETMHEHHE — XPSIIIIEBbIE COCTMHEHUS.

2. TlonBuxHOE COETMHEHNUE KOCTEN — CYCTaB.

3. CoeaguHeHUe KOCTEN yepena — IIBHI.

4. CoenvHeHUE TO3BOHKOB B IMO3BOHOYHHMKE M COCAMHEHUE pEOEp C Tpylu-
HOW — IIPUMEPHI MOJYITOABUKHBIX COEAUHECHUMU.

5. Beinmykiias 4acTh CyCTaBHOM IMOBEPXHOCTHM — TOJIOBKA, a BOTHYyTas —

BIIaJHHA.

3ananue 11. Ilpouumaiime mekcm u ckaxcume, HA CKOJIbKO 4acmeil MONCHO €20
pazoenume.
CoenuHenust KocTel

Bce kocTu coenuHsroTcs Mexay coboil. B ckenere yenoBeka BBIJCISIIOT TPU TH-
1a COEJIMHEHMS KOCTel: 1) HeMmOABUIKHOE, 2) MOMYIOABUKHOE U 3) MOJBHXKHOE.

HenoaBu:kHoe coequHEHHE KOCTell — 3TO COEAMHEHUE KOCTEW MOCPEICTBOM
CIUIOIIHOTO CJIOS1 TKaHU, KOTOPBIA 3aHUMAET MOJTHOCTBIO MPOMEKYTKA MEXKIY KOCTS-
mu. HenoaBuxHoOe coelMHEHNE KOCTEH OCYIIECTBISETCS IByMs criocobamu: 1) mBamu
u 2) cpactanueM kocted. HemoaBUKHbBIE COCTUHEHUSI UMEIOTCS MKy KOCTSIMH Yepe-
na v taza. Mexnay COeIUHSIOIIUMUCS KOCTSIMH PacIiOiOKeHa TOHKas MPOCJIOiiKa co-
€AUHUTENbHOW TKaHU — Xpsl. CoequHEeHHs KOCTEeW uepena Has3bIBalOTCS IIBAMH.
[Ipumepamu cpactanusi KOCTEH SIBISIOTCA COSAMHEHUE KOCTEH Ta3za ¢ KPECTLOM M CO-
€IMHEHHUE KPECTIOBBIX MO3BOHKOB B €IMHYIO KOCTh (KpecTelr).

IosynonBu:KHbIE coeqMHEHHs (MOJYCYCTABBI) TAKKE TMPEACTABISIIOT COOOU
XPSILEBbIE COCTMHEHUS, HO B TOJIIE XpsIlla UMeeTcs HeOoJbIas moyiocTh. [Ipumepamu
MOJTYTOJBUKHBIX COSIUHEHHI SBIIIOTCS COEMHEHHUE TTO3BOHKOB B MO3BOHOYHHKE U CO-
eaunenue peodep ¢ rpyauHoi. [TomynoaBIKHbIE COETUHEHNUS CMSTUYAIOT MPHU JIBUKECHUIX
TOTYKUA U coTpsiceHus. HeOoublasi mOABMKHOCTh TUX COCAMHEHHM JOCTUTaeTcsi MpHu
MOMOIIY XPSIIEBBIX IJITACTUHOK U YIPYTUX CBSI30K, KOTOPbIE YKPEIUISIOT CYyCTaBhI.

[MoaBuKHOE coeJUHEHHME KOCTel Ha3bIBACTCA CyCTaBOM. B KaxkaoMm cycrase
paznuyaloT HECKOJIbKO YacTeil: 1) cycTaBHbIE TOBEPXHOCTH COEIMHSIIOIIMXCS KOCTEH;
2) cycTaBHas KarcyJja, Wi CyMKa; 3) cyCcTaBHasl MMOJOCTh U 4) CyCTaBHAsI KUJIKOCTb.

CycTaBHBIE MTOBEPXHOCTH KOCTEH MOKPBITHI YIPYTUM CIIOEM TJIaJIKOTO BEIIECT-
Ba — XpAmoOM. XpsIill o0JerdyaeT IBIKEHHE KocTel B cycraBe. OH BBITIOIHSET POJb
amoptuzatopa. OH yMeHbIIIaeT JaBJICHUE Ha TMOBEPXHOCTH KOCTEH M OOecreunBacT
IJJABHOE CKOJBXEHUE MX OTHOCUTEIBHO IPYT Jpyra. XpsIl HE COACPKUT HEPBHBIX
OKOHYaHUN U KPOBEHOCHBIX cocyAoB. CycTaBHasl MOBEPXHOCTh OJHOM KOCTHU BBIMTYK-
nasi. OHa Ha3biBaeTcsl rosioBkod. CycTaBHasi MOBEPXHOCTh JAPYrod KOCTU BOTHYTAas.
OHa Ha3bIBaeTCs BIAUHOM.

CycraBHas CyMKa OKPBIBAET CyCTaBHbIE IOBEPXHOCTU KOcTel. BHyTpu cycras-
HOM CyMKH HaXOJMTCS TMOJIOCTh CyCTaBa, B KOTOPOU COAEPIKUTCS CyCTaBHAS KUJKOCTh.
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OHa yMEHbBIIAET TPEHUE U CIIYKUT MUTATEIBHON Cpeon s cycTaBHBIX xpsuen. Cyc-
TaBHAs JXUIKOCTh ACIaeT KOCTU 00JIee IOABIKHBIMU.

[To cTpoeHuI0 BBIACIAIOT CyCTaBbl MPOCThIE U CiOXKHBIE. [1o hopme cycTaBHBIX
MOBEPXHOCTEHN CycTaBbl OBIBAIOT IUIOCKUE, IIUIMHIPUYECKHUE, DIUTUIICOBUIHBIE U 1IAPO-
BUAHBIE. [[0 NBMKEHUIO BOKPYT OCEHM CYCTaBbl JIEJATCSA HA OJHOOCHBIC, IByXOCHBIE U
TPEXOCHBIE.

CycTaBbl COCIMHSIOT KOCTH Oeqpa W ToJICHH (Ta300eapeHHBIN CyCTaB), KOCTH
nJieya U npearsiedbs (riedeBoi cycra). [IpuMepamMu Ipyrux CycTaBOB SIBJISIFOTCS KO-
JICHHBIHN, TOKTEBOU, MeK(aaHTOBBINM, MEXK3AMSICTHBIN, CYCTaB MEX]y 3aThUIOYHOMN KO-
CTBIO U MEPBBIM MIEUHBIM ITO3BOHKOM U JPYTHE.

3ananme 12. Haiioume npooonsicenue npeodioxsceHuil 6 cOOmeemcmeuu ¢ cooepica-
HUuem mexkcma.

1. HemonBuxHOE coenMHEHNE — ITO. .. a) COEIMHEHHE INpPU MOMOIIM XPAILIEH,
KOTOpPbIE CMATYAKOT MpPU JABUKEHUSAX
TOJIYKH U COTPSICEHMSI.

2. [lonynogBM>KHOE COEIMHEHUE — 3TO... | 0) HA3BIBAETCS CYCTAaBOM.

3. [lonBM>KHOE COETMHEHHUE. . . B) HOKPBITHI TJIaJAKUM XPAIIOM, KOTO-
pBIil  O0Jerdaer JBIKCHHE KOCTEH B
CyCTaBe.

4. CycTtaBHbBIC TOBEPXHOCTHU KOCTEH ... I') MOKPHIBACT CYyCTaBHBIE TTOBEPXHOCTH
KOCTEH.

5. CycraBHas CyMKa... 1) COCIMHEHUE KOCTEW IOCPEACTBOM

CIUIOIIHOTO CJIOSl TKaHWU, KOTOPBIA 3a-
HHUMAET TMOJHOCTBIO MPOMEKYTKH MEXK-
JTy KOCTSIMH.

6. CycraBHas MOJIOCTb. .. €) COAEP)KUT CYCTaBHYIO KHUIKOCTb.

3ananue 13. Ynompeoume cnoesa, oannvie 6 cKoOKax, 6 npasuibHoll cpammamuye-
CKOll (hopme. Bmecmo mouek ecmagome HE0OX00UMDLIL NPEOI102.

1. HenoaBuxHbIe coeAMHEHUS UMEI0oTCs (B uem?)... (KOCTH ueperna U Tasza).

2. (B yem?) ... (Tonmia xpsiiia) uMeeTcs HeOOoIbIas MOJIOCTb.

3. Kaxaplit cycraB coctout (13 4ero?) ... (HeCKOJIbKO 4acTeil).

4. (B uem?)... (cycTaBHasi CyMKa) HaXOJUTCS MOJIOCTh CYCTaBa.

5. (B uem?) ... (ckeneT 4enoBeKa) BBICTSAIOT TPU TUIA COCAMHEHUS KOCTEH.

3ananue 14. 3amenume oannvie npednoIiceHUs CUHOHUMUYHBIMU.

1. Xpsiug o0neryaer ABUKEHUE KOCTEH B CycTaBe.

2. Xpsilll yMEHBIIIAET JABJICHUE HA IOBEPXHOCTU KOCTEM.

3. Xplll BBITIOJHSAET POJIb aMOPTU3ATOPA.

4. Xps obecrieurBaeT IMJIABHOE CKOJBXEHHE IOBEPXHOCTEH OTHOCHUTEIHHO
ApYT Apyra.

5. HeOounbiast NOJBUKHOCTh COEAMHEHUN JOCTUTAETCs MPU MMOMOIIM XPSAIIEBBIX
IJIACTUHOK M YIIPYTHUX CBA30K.
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3ananme 15. 3aodaitme éonpocwl K evl0eeHHbIM C/106aM.

1. Bce kocTH COeIMHAIOTCSI MeAKAY COOOIA.

2. CoeanHEHUs KOCTEN Yepena Ha3bIBaloTCs IBAMH.

3. IloaBM>XKHOE COEAMHEHUE KOCTEN HA3BIBACTCS CYCTABOM.

4. Kaxxaplil CyCcTaB COCTOUT M3 HECKOJbKHX YaCTeil.

5. CycraBHas )KUIKOCTh CITY’KUAT MUTATEJIBbHOM CPeaoil 11 CyCTaBHBIX XPAILEH.

3ananme 16. 13 oannvix cnoe cocmagvme npeonoyHceHus u 3anuuiume ux 6 mempaobv.

1. CycTaBHbBIE TIOBEPXHOCTH, KOCTH, IMTOKPBITHI, YIIPYTUH CIOW, XPSII.

2. BI)IHYKHaH IMOBCPXHOCTL, OJHA KOCTb, HA3bIBATLCA, I'OJIOBKA.

3. BorunyTas moBepXHOCTb, Ipyrasi KOCTb, Ha3bIBAThHCSA, BIIA/INHA.

4. CycrtaBbl, COEIMHSITh, KOCTH, O€JIpO U TOJICHb, IJICUO U MPEATUICUbE.

5. [Ipumep, NOTYNOABUKHBIE COCAMHEHMUS, SIBIIATHCS, COCAMHEHNE, TTO3BOHKH, B,

MMO3BOHOYHUK, M, COSIMHEHHUE, pEOpa, ¢, TpyauHa.

3ananue 17. Cocmasvme npeonoiicenus, UCnOIb3ysa CXeMbl.

Crtpoenne

/\

IPOCTHIE

/

CJIOKHBIC

®opma

\A\b

IIJIOCKHUC MUIMHAPHUYICCKHUC

SJIJTUIICOBUIHBIC MapOBHUAHBIC

JABuKeHrEe BOKPYT ocei

/

:

\

OJAHOOCHBIC

JABYXOCHBIC

TPEXOCHBIE

3ananme 18. Bnumwume nponywiennsie cioasa.

1. ITpumepamMu cpacTaHusl KOCTEN SIBISIOTCS COCIMHEHUE KOCTEM Tasa ¢

CANHCHHUC ... IIO3BBOHKOB B CIMHYIO KOCTb

2. [Ipumepamu OMYNOABUKHBIX COEUHEHHN SIBIISFOTCS COEJUHEHHE

MIO3BOHKOB B ... M cOeJIMHEHUE pédep C ... .

3. BHYTpH CyCTaBHOM ...

CyCTaBHaf ... .

... 1 CO-

HaxXoauTCA IMOJOCTh CyCTaBa, B KOTOpOfI COACPIKUTCA

4. CycTtaBHas *KUIKOCTb JIeJaeT KOCTH OoJee ... .

5. [Ipumepamu Ipyrux COCTUHEHUN SBIISIOTCS KOJICHHBIN, JTOKTEBOM, MexdaniaH-

TOBBIA, MEXK3AISICTHBIN, CYyCTaB MEXY ... KOCTbIO U TIEPBBIM ... TO3BOHKOM U JPYTHE.
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3ananue 19. Omeemovme na 6onpocwvt no mekcmy.
1. Kakne THIIBI cOeTUHEHHUS KOCTEH BBIACIAIOT B CKEJIETE YeIOBeKa?.
. Kak ocymiecTBisieTcst HEOABUKHOE COEUHEHUE KOCTEMN ?
. I'’me nMeroTcs HenmoABMKHBIE COSIUHEHUS KOCTE?
. Kakue npumepsl cpacTanusi KOCTEW Bbl 3HaeTE?
. UTO Takoe nmosynoABMKHBIE coeAuHEHNs KocTen? [IpuBeaure npumepsl.
. Uem nocturaercst HeOObINAs MOABUKHOCTH 3TUX COCTUHEHUI?
. Kak Ha3pIBaeTCs MOJBUAKHOE COCTMHEHNE KOCTEM?

0 3 N WD

. I3 kakux 4yacTei COCTOUT CyCTaB?

9. KakoBbl pyHKIIMU XpAlla, KOTOPBII MOKPHIBAET CyCTaBHbIE IOBEPXHOCTH?
10. Yto BBI y3HAJIH O CYCTABHOM CYMKE U CYyCTaBHOM JKHIKOCTH?

11. Kak gensitest cycraBbl IO CTPOEHHUIO, 110 (POpME U IO IBUKEHUIO BOKPYT OCEM?

3ananme 20. Ilepeckarxcume meKkcm no npeodioHceHHOMY NAAHY.

1. Tunbel coeguHEHUs] KOCTEW: a) HEMOJBKHOE; 0) MOJIYNOJBUKHOE; B) MOJI-
BUKHOE.

2. CrpoeHue cycTaBa: a) CyCTaBHbIE IIOBEPXHOCTH; 0) CyCTaBHas CyMKa;
B) CyCTaBHas MOJIOCTh; T') CyCTaBHAs KUIKOCTb.

3. Xpsiug v ero GyHKUHUH.

4. Knaccudukaius CycTaBoB: a) M0 CTpOeHHI0; 0) o Gopme; B) MO JBIKECHHIO
BOKPYT OCEM.

Tema 5. CTpoeHue ckesiera 4ej10BeKa

3ananue 1. Ilpouumaiime cnoea u ymounume 3HaueHue HE3HAKOMbBIX 6AM C/108 6
ciosape.

TynoBuiile, KOHEUHOCTD, 3aTHUIOK, CKyJa, HE00, paKOBHHA, TEMsI, BUCOK, PEIIET-
Ka, KJIMH, JIyra, OTPOCTOK, KaHaJl, OTBEPCTHE, Tpaxes, MUIICBO, KIIOUHWIIA, JOmaTKa,
JIOKOTh, KOJICHO, CTOMA, MUIFOCHA, TPEATUTIOCHA, KOTTYHK.

3ananme 2. Om 0anHHbIX CyuiecmeumenbHulX 00pasyiime npuiazamesibHule.
Obpas3zey: napa — MapHBIN.

Ckyna, HOC, cie3a, HE0O, SI3bIK, JTUI0, TEMS, BUCOK, T0JIOBA, MO3T, J100, 3aTHIIOK,
pemeéTka, Tpyab, MO3BOHOK, CIIMHA, XPAIL, IIes, MOSICHUIA, KpPeCTell], KOMYHUK, JIOKOTh,
Jy4, Ta3, BEpX, HU3, 3aIIUTA, KOJICHO, UCTUHA, JIOXKb.

3aganue 3. Ckadicume, om Kakux 2i1azos108 00pa3oeamnvl ciedyloujue cyuiecmeu-
mebHble.
Obpaszey: konebaHue — KOJIeOAThC.

Tomaok, MpeDKOK, X0/1b0a, Oer, H3ruo, ornopa, ABUKEHHUE, CTPOCHHE.
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3ananue 4. K oannvim cioeam noobepume aHmoHumbl.

KpymHplii, MATKHIA, BEpXHUN, TACCUBHBIA, UICTUHHBIN, BBITYKJIBIA, OOJBINON, Ha-
3a]], yBEJINYMUBATHCS.
Cnosa Ons cnpasox: HWXKHUM, JTOKHBIA, MaJI€HbKUN, BOTHYTBIN, MEJIKUN, TBEPABIHA, aK-

TUBHBIN, BOEPE], YMEHBIIATHCA.

3ananme 5. Cocmagvme cnogocouemanus u3 ciedylouiux ci06 u yugp.
Obpasey: KOCTU — 4epern — KOCTHU Yeperna

Teno — Mmo3BOHOK, OTAEN — MO3BOHOYHHK, KOCTU — CTOIA, MPEAIUIIOCHA; CKe-
JIeT — TO0JIOBa, TYJIOBUINIE, pyKa, HOra, BEpXHUE KOHEYHOCTH, HI)KHUE KOHEUHOCTH;
JBIKEHUE — OT/ICJIbHBIC YaCTH.

2 — otjaen; 2 — JoMNarKa, KIJuia; 2 — OoJbIINe KOCTH; 2 — Tapa pédep;
4 — ¢usnonorndeckue M3ruObl; 7 — TMO3BOHKH; 7 — mapsl péoep; 14 — dananru
nanblieB; 33—34 — no3BoHOK; 200 — KOCTH.

CoctosTb (M3 4ero) — 5 OT/IeJI0B, 7 MO3BOHKOB, 4—5 MO3BOHKOB, 12 MO3BOHKOB.

SazlaHne 6. Cocmasvme cnogéocouemanus ¢ OGHHbIMU npedﬂoza.inu, 3anuuwiume ux 6

mempaoe.

KpOMe€ 4ero? HIDKHSST YETTHOCTh

u3 yero? [SATh OT/AENOB, KOCTH

pu yem? x0/1p0a, 0er, MPBDKKU

B ueM? rpyaHas KJIeTKa, TKaH!, JBUKECHUE
c yuem? Xpsill, TPyIHHA

MEXIy 4em? Tena

MEXIy 9YeM U ueM? TEJIO U Iyra

3ananue 7. B cnedyrouwux cnoeocouemanuax 60ccmanogume nponyujeHHvle OKOH-
YaHusA NPUNACAMENbHBIX.

BepxH... 4emtocTh, HWKH... HOCOB... PaKOBUHA, MOIbI3bIUHAS KOCTh, JTUIICBOU
OTJEJI, peIIeTY... KOCTh, KaXJ... MMO3BOHOK, MO3BOHOYH... OTBEPCTUE, MMO3BOHOYH...
KaHaJl, KPeCTIOB. .. OT/EJ, MATK... TKaHU, KPYIIH...COCYIbl, IUICYEB.. MMOSC, JIOKTEB... U
JIy4eB... KOCTH, CBOOOJIH. .. HUXH... KOHCYHOCTh, OOJIBIII... U MaJ... OCPIOB... KOCTH,
cienyroil. . . pyHKIuu, O0NbIII. .. OEIPEHH. .. KOCTb.

3ananue 8. Cocmaevme u 3anumiume ¢ mempaosv nPeoi0HceHUA, UCHOIb3YA KOHCH-

PyKuuu.
a) UYmo cocmoum u3 uezo:

Kax b1 m03BOHOK — T€J10, yra U HECKOJIBKO OTPOCTKOB.
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I103BOHOYHMK Y€IOBEKA — IISITh OTHOCIOB.

0) Amo naxooumcsa medxcoy uem:
XpsiieBast TKaHb — Tejla IT03BOHKOB.

8) Umo oopazyem umo, umo o0pa3zo6ano yem:
[T03BOHOYHMK U TpY/IHAS KJIETKA — CKEJIET TYJIOBHUIIA.
['pyanas xnetka — p&Opa, TpyANHA U TPYIHBIE TO3BOHKHU.

2) Umo coeounaemcs c uem Kak:

7 map p&bep — rpyauHa, Xpsilil.
0) Ymo yuacmeyem 6 uém:
I'pynHas kneTka — AbIXaTeIbHbIE JBUKCHHUS.
Ckener 4enoBeka — JABUKEHUE OTAEIbHBIX YaCTEM.
e) Umo onpeodensnem umo:
Ckener — dopma Tena.
ac) Umo evinonnsem umo:
Ckener — 3ammuTHast QyHKIIUA.
3) Umo 3awmuwiaem umo:
Ckener — cepue, JErKue, Tpaxes.

Ta3z — KHIIEYHHK, IT0J0Bas CUCTEMA.

3ananue 9. Boibepume HydxHCHBIUL 6UO 2142014 U ynompedume €20 6 NPAGUNbLHOUL
cpammamuuecKkou ghopme.

1. B ckenere (paznuyaTh — pa3inuunTh) 3 OTAEINA.

2. Bce koctu uepena, KpoMe HUKHEW 4eTtoCTH, (COSTUHATHCS — COETUHUTHCS)
HETOIBUXKHO.

3. B no3BoHOYHOM KaHaJe (pacnoiaraThCsi — PacroIOKUThCS) CIIMHHONW MO3T.

4. JIBe mapnl pédep nexar cBoOOTHO M (OKAHYMBATh — OKOHUYHUTHCS) B MATKHUX
TKaHSX.

5. Ckener 4enoBeka (OnpeaensTh — omnpeaenntsb) ¢hopmy Tena u (naBath —
JaTh) €EMY OTIOpY.

6. Ckenet (BBITIOJIHITH — BBIMOJIHUTH) 3AIUTHYIO (QYHKIIUIO.

3ananme 10. Ilpouumaiime mexcm u ckaxccume, KaKkue omoenvl paziuiarom 6 cKe-
Jieme uenogeKa.
CTtpoeHue ckejieTa 4ejioBeKa

Ckener yesoBeKa COCTOUT U3 KocTei. OH SBIISIETCS MACCUBHOW YaCThIO OITOPHO-
JBUTaTEIbHOIO anmnapata. B ckenere yenoeka nmeercs npumepHo 200 kocteil. B Hem
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paznmuuaroT 4 orxaena: 1) ckeneT royosl (depern); 2) CKeNeT TyJoBUIIA (OCEBOM CKe-
JeT); 3) CKeNeT BEpXHUX KOHEYHOCTEH; 4) CKeNeT HUKHUX KOHEUHOCTEH.

Uepen umeer 2 oTaena: JUIEBOM U MO3roBoi. MoO3roBoii OTJen yeperna coaep-
KUT 15 KocTel: 6 mapHbIX KOCTEH (BEpXHSsl YEIOCTh, HOCOBas, Clie3Hasi, HeOHast KOC-
TH, HIDKHSSI HOCOBAsi paKOBMHA) W 3 HEMapHbIe KOCTU (HIKHAS YENIOCTh, COITHUK U
NOAbsA3BIYHAS KOCTh). B MO3roBOM oThene yepena HaXxOAUTCs ToJIOBHOM Mo3r. Bcee
KOCTH 4epera, KpOME HUKHEN YEIIOCTH, COCIUHSAIOTCA HENOABUXKHO. JIueBon oruen
COJIEPKUT 8 KOCTEH: 2 TeMEeHHBbIe, 2 BUCOUYHBIE, 1 T0OHY0, 1 3aThlIOUHYIO, 1 pemerya-
TyI0 U | KIIMHOBUAHYIO.

Ckener TynoBuila o0pa3yl0T NMO3BOHOYHMUK U IpynHas kieTka. [103BOHOYHHK
coaepxkut 33—34 no3BoHka. Kaxkiplii MO3BOHOK COCTOUT U3 T€Ja, AYTU U HECKOJIBKUX
OTPOCTKOB. Mex 1y TeI0M MO3BOHKA U AYTroil HAaXOJUTCS TO3BOHOYHOE OTBEPCTHE. DTU
OTBEpCTUS 00PA3yIOT MO3BOHOYHBIN KaHall, B KOTOPOM pAacCIojaraercs ClIMHHOW MO3T.
Mexy TenamMu MO3BOHKOB HAXOJIUTCS XPSIIEBasi TKaHb.

[103BOHOYHMK YelIOBEKa UMEET TSATh OTAENOB: 1) MIeiHbIi OTAeT — 7 MO3BOH-
KOB; 2) TpyAaHO# oTaen — 12 mo3BOHKOB; 3) MOSCHUYHBIA OTIEN — 5 TTO3BOHKOB;
4) KpecTIOBBI OT/AEN — 5 MO3BOHKOB, KOTOPHIE CPACTAIOTCS W OOpa3yrOT KPECTell;
5) KOMUUKOBBIN OTAEN — 4—5 MO3BOHKOB, KOTOPHIE CPACTAIOTCS U 00Pa3yIOT KOMYUK.
[To3BoHOUHMK YenoBeKka 00paszyeT 4 (pU3nOIOrHUeCKUX U3ruda (OHU CMSITYaIOT TOTYKU
npu XoAb0e, MpbhKKax U Oere, yBEJIMUMBAIOT pa3Mephl IPYIHON KIETKH U Ta3a): 1) B
IIEHOM U TOSICHUYHOM OTJIEJIaX M3TMOBI HAMpaBIEHbI BBHITYKIOCTHIO BIEpes — JIOp-
703bI; 2) B TPYJAHOM M KPECTIIOBOM OT/eJIaX M3rhObl HAMpPaBJICHBI BBIMYKJIOCTbIO Ha-
321 — KHAQO3HI.

I'pyanas kinetka oOpa3oBaHa pedOpamu, TPYJUHON M TPYIHBIMH MO3BOHKAMHU.
VY yenoBeka 12 map pebep: 7 map pedbep COCAUHSAIOTCSA C TPYAMHOM XPAMIOM (MCTHH-
HbIE), 3 apbl pedep COCIUHSIIOTCS C XPSAIIOM BepXHUX pedep (J1I0KHbIE), 2 TTaphl pedep
JeXaT CBOOOJHO M OKAaHYMBAIOTCS B MATKHMX TKaHAX (KojeOmommecs). B rpyaHoi
KJIETKE HAaXOJSATCA CEpJlle, KPYIHBIE COCYAbI, JIETKUE, Tpaxes, nuuieBol. ['pynHas
KJIETKA YYaCTBYET B JbIXaTEJIbHBIX JBUKCHUSIX.

Ckener BepXHUX KOHEYHOCTEW COCTOUT U3 IUIEUEBOIO IMOSICAa U CKeJleTa CBOOO/I-
HOM BEpPXHEW KOHEUHOCTH. II1ned4eBoi mosiC COAEP>KUT JBE JIOMATKUA M JIBE KIIFOUMIIBI.
Ckener cBOOOTHOM BEpXHEW KOHEUHOCTH HWMEET TPU OTAeina: miedo (0JHa KOCTh —
rieueBasi), npearieube (IBe KOCTU — JIOKTEBas U JyudeBasi) U KUCTh. KUCTh nenutcs
Ha 3amscThe (8 KocTei), macTh (5 kocTei) u pamanru nanpies (14 KocTeit).

Ckener HMKHUX KOHEYHOCTEM COCTOUT M3 TOsica HMIXKHUX KOHEYHOCTEH (Tazo-

BBII TI0SIC) W CKelleTa CBOOOJHOW HIDKHEW KOHEYHOCTH. Ta30BBIN MOSIC 00pa3yroT

2 OonbIMe KOCTH, KOTOPBIC CPACTAIOTCS MEXKIY COOOM M ¢ KPECTIIOBBIM OT/IEIIOM TIO-

3BOHOYHMKA. CkesleT CBOOOJHON HUXKHEW KOHEYHOCTH HMEET CIEAYIOIIUE OTIENbI:

1) 6enpo (oxna Gombirast OeapeHHAst KOCTh), 2) TOJIeHb (JIBE KOCTH — OOJIbINIAs U Ma-
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nast 6epIioBkIe), 3) KOCTU CTOIBI (7 KOCTEH MPEATUTIOCHBI, 5 KOCTeH TUTtocHbI U 14 (da-
JIQHT TIAJIBIEB) U HAJKOJICHHHUK.

Ckenet yenoBeKka BBIMOJHSET cieayomnue GyHkiuu: 1) onpeaenseT hopmy Tena
U JacT eMy Omopy; 2) y4acTBYET B JABMKCHUHU OTIEILHBIX YACTEH Tea M BCETO Tela;
3) BBINIOJTHSCT 3aIUTHYIO (DYHKIMIO: KOCTH Yeperia 3alluIaloT TOJTOBHON MO3T; Tpy/I-
Has KJIETKa 3alUIIaeT Ceplle, JerKue, Tpaxew; Ta3 3alluilaeT KUIICYHHUK, TTOJOBYIO
CUCTEMY.

3ananue 11. Boibepume npaeunvHwlii omeem 6 COOMEEHICHBUU C COOEPIHCAHUEM
mekcma.

1. I'pyiHOM OTJEN COCTOUT U3 ... a) 7 MO3BOHKOB.

2. llleitHpIi OTJET COCTOUT U3 ... 0) 12 MO3BOHKOB.

3. IToACHUYHBIN COCTOUT U3 ... B) 5 ITO3BOHKOB.

4. KpecTuoBbIl OTAEN COCTOUT U3 ... T) 4—5 MO3BOHKOB.

5. KonunkoBbIN OTAEN COCTOUT U3 ... 1) 5 MO3BOHKOB, KOTOPBIE CPaCTAIOTCS.

3ananme 12. Ynompeoume cnosa, oanuvie 8 CKOOKAX, 8 HYHCHOU cPAMMAMUYECKOTL
dopme.

1. (B uem?) ... (Tena MO3BOHKOB) HAXOJIUTCS XPSIIECBasi TKAHb.

2. 7 map pé€bep coequusroTcs (¢ yem?) ... (rpyauna) (uem?)... (Xpsi).

3. CkeneT HUKHUX KOHEYHOCTEN COCTOUT (K3 4ero?)... (Imosic HUKHUX KOHEYHO-
CTEH U CKeJIeT CBOOOIHOM HUKHEW KOHEYHOCTH)

4. Ckener ydacTByeT (B uem?) ... (IBMIKCHUE OTJACIbHBIX YaCTEH Tela U BCEro
Tena).

5. (B uem?)... (MO3roBoi oT/I€] Yepena) HaXOAUTCSI TO3BOHOYHOE OTBEPCTHE.

3ananue 13. Buecmo mouek ecmagbvme nooxooauiue no CMulCly c106a.
1. ITne4yeBoii MOSIC COAEPHKUT JIBE ... U JIBE ...
2. Koctu uepena 3aniumiaroT ... MO3T.
3. I'pyanas kieTka 3aluiiaeT cepie, JIETKUE U . ...
4. Ta3 3amuIIaeT KUIIEYHUK U ... CUCTEMY.
5. [1o3BOHOYHBIE OTBEPCTHS OOPA3YIOT ... KaHAJL.

3ananmue 14. 3amenume oannvie npednoIHceHUs CUHOHUMUYHBIMU.

1. Uepen umeer 2 otnaena: IULEBON U MO3TOBOIA.

2. B ckenere paznuuaroT 4 oTAena: CKEJIET roJIOBBI (Ueperl), CKEJIEeT TyJIOBHUIIA
(0ceBO CKeJeT), CKENEeT BEPXHUX KOHEUHOCTEN U CKEJNET HMKHUX KOHEYHOCTEH.

3. Mo3roBou oTaen comepkur 15 kocteit: 6 napHbIX U 3 HENAPHBIE KOCTH.

4. Mexay TenaMu O3BOHKOB HAXOAMUTCS XPAIEBask TKaHb.

5. Ckener sBisieTCcsl IAaCCUBHOM YacThIO OMOPHO-JBUTaTEIBHOTO anmnapara.

3ananue 15. Ymounume nponywiennyto ungpopmayurto.

1. Mo3roBoit otaen uepena coepKuT 15 KocTel: ... (BEpXHsIS YeI0CTh, CKYJIO-
Basi, HOCOBasi, clé3Has, HEOHAss KOCTU, HUKHSISI HOCOBAsi pAKOBUHA) U ... (HWXKHSAS ye-
JIOCTh, COIIHUK U MOIbS3bIYHAS KOCTh).

2.V yenoBeka 12 map pé6ep: 7 map pé€Oep COCTUHSAIOTCS C TPYAUHON XPAIIOM
(...); 3 mapsl p€6ep COeTUHSAIOTCS C XPAIIOM BepXHHUX peoep (...); 2 mapsl pédep nexar
CBOOOJHO M OKAaHYMBAIOTCS B MATKUX TKAHAX (...).
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3. Ckenetr cBOOOJIHOM BEpXHEW KOHEYHOCTH MMEET 3 oThena: ... (0JHa KOCTh —
rie4eBas), ... (IB€ KOCTU — JIOKTEBas U JIy4eBasi) U KUCTb.

4. Kuctsb nenutcs Ha ... (8 xocteh), ...(5 kocteit) u ... (14 koctein).

5. Ckenet cBOOOHOM HUKHEH KOHEYHOCTH HMEET CIEAYIONIUEe OTAENHbL: ... (O1-
Ha Oousblas OeapeHHas KOCTh), ...(IBe KOCTHM — Ooiblliasg M Majasi OepLOBBIE), ...
(7 xocTel mpeAruIroCHbI, 5 KocTel TIrocHbI U 14 (amadr manbieB) U HaJKOJECHHUK.

3ananue 16. Jononnume npeonoxceHus nOOX00AUWUMU NO CMBICTLY 211A201AMU. 00pa-
308amby, YUACMBOB8aAMb, PACHONIA2AMBCSL, YEETUYUBAMb, CPACAMbC, COOEPHCAMb.

1. TazoBbIi MOSIC ... 2 OOJBIINE KOCTH, KOTOPBIC ... MEXKIY COOOM U ¢ KPECTIIO-
BBIM OTEJIOM.

2. I'pyiHast KJE€TKa ... B [bIXaTEIbHBIX JBHKCHUSX.

3. B 103BOHOYHOM KaHaJIE ... CIUHHOW MO3T.

4. JInueBon otxen ... 8 KOCTEU: ABE TEMEHHbBIE, IBE€ BUCOUYHBIEC, OJHY 3aThLIOY-
HYI0, OJIHY PELIETYATYIO U OJIHY KJIMHOBUIHYIO.

5. YI3rulsl ... pa3mepbl TpyAHON KIIETKH.

3ananue 17. 3adaiime 6onpocwl K 6b10€71eHHBIM C/106AM.

1. Bce kocTu uepena, KpoMe HIDKHEH YEIFOCTH, COSTUHSIIOTCS HeNnoOBUINCHO.

2. B meifHOM ¥ TTOSICHUYHOM OTJENIaX M3TUOBI HAMPABIICHBI BHIMTYKIOCTHIO 67e-
Ppéo (JIOpa03b1), a TPYTHOM U KPECTIIOBOM OT/AeIaX — Ha3ao (Kugo3bl).

3. I103BOHOYHUK CONECPKUT 33—34 MTO3BOHKA.

4. T103BOHOYHUK YeJIOBEKa 00pa3yeT 4 gusuonocurueckux uzeuoa.

5. VI3rulsl cMSITYaIOT TOYKH NPU X00bbOe, NPuIXCKax u beze.

3ananue 18. Omeemovme na éonpocwt, ucnob3ysa ciedyroujue cxemol.
1. Kakue otnensl pa3anyaroT B CKeJIETe YeloBeKa?

CkeJ1eT 4eJI0BeKa

CKEJICT TOJIOBBI CKEJIeT TYJIOBHUINA || CKEJET BEPXHHUX CKEJICT HIKHHUX
(ueper) (oceBoii ckener) KOHEUHOCTEH KOHEUHOCTEeH

2. Kakue otnensl numeet yepen? Ha3zoBuTe KOCTH KaK10T0 OTAENA.

Yepen
/ \

JIMLIEBOM OTAEN Mo3roBoi otaen (15 kocrei):
(8 Kocrei): a) 6 MapHbBIX KOCTEM:
— 2 TEMEHHBIE; — BEPXHSIA YEIIOCTh;
— 2 BUCOYHBIC; — HOCOBaA;
— 1 nmobnas; — clIe3Has;
— 1 3aTBII0OYHAS, — HeOHas;
— | pemreruaras; — HUKHSSI HOCOBAsi PaKOBUHA;
— | xnMHOBHIHAA 0) 3 HenmapHbIE KOCTH:

— HUKHSSI YEITIOCTh;

— COIIIHUK;

7| — nmoabsA3bIYHASA KOCTH




3. Kakue oTnensl UMeeT NO3BOHOYHUK YeIoBeKa?

ITo3BOHOYHHK
. . | —
IIICHHBIN TPYIHOMN MOSICHUYHBIN KPECTIIOBBIN
OTIEN oTaeH OTJeI OTHCH

(7 MO3BOHKOB)

(12 mo3BOHKOB)

(5 MO3BOHKOB)

(5 TO3BOHKOB)

KOMYUKOBBIN
oTnaen
(4—5 NO3BOHKOB)

4. CkoJbko pebep y delloBeKa U KaK OHU Ha3bIBAIOTCS ?

12 map pédep

/ !

7 map COequHSIOT-
Csl C TPYAMHOU
XpAIIOM (UCTHH-
HEBIC)

3 mapbl coeAnHS-
I0TCA € XPALLIOM
BEPXHUX pEOEP

(J1oXHBIE)

5. V3 4ero coCcTOuT CKeJIeT BEpXHEW KOHEYHOCTH?

\

2 mapsl
JIe)KaT CBOOOTHO U
OKaHYMBAIOTCS B
MSATKHX TKaHSIX
(KomeOrommecs )

Ckeer BerHeﬁ KOHCYHOCTH

/\

JIEYEBOU MOSC

«

/

\

CKeJIET CBOOOIHOM
BEPXHEH KOHEYHOCTH

—

\

2 JIONATKU

2 KJIIOYHIIBI

IIJICH9O0

KOCTD)

(ieyeBas

npeAIIcYbe
(JToKTEBas U
JTy4deBast KOCTH)

KHUCTh (3aIsICThe,
ISCTh U (ajaHTu
MaJIbIICB)

6. M3 4ero cOCTOUT CKEJIeT HUXKHEH KOHEUYHOCTU?

CkejieT HHKHell KOHEYHOCTH

—

CKeJIET CBOOOTHOM
HUKHEN KOHEYHOCTH

P

¥ AW

\

JIEYEBOU MOSC

\

oenpo (6en-
pCHHAS
KOCTB)

roJIEHb

(6ompImas
1 Majas

Oep1IOBbIC
KOCTH)

KOCTH CTOIIBI

(mpenriocHa,

TUTIOCHA U (pa-
JIAHTHY MAJIBIIEB)

HaJKOJICHHHK




3ananue 19. Omeemovme na 6onpocwvt no mekcmy.
1. 13 gero cocrout ckener uenoBeka? HazoBUTE €ro OTAEIbI.
2. Kakue otnesnbl umeer yepen?
3. Kakue KOCTH COJIepKUT MO3TOBOM OTIEI?
4. I'me HaxOaUTCS TOJIOBHOU MO3I?
5. Kakue KOCTH COJICPKUT JINIIEBOU OTIEI?
6. Uto oOpa3yeT CKeJeT TyJIOBHIIA YeIoBeKa?
7. CKOJIBKO OTJI€JIOB BKJIFOUAET MO3BOHOYHUK? Ha3oBUTE 4MCI0 MO3BOHKOB Ka-
AKIOT0 OTAENA.
8. N3 yero cocTouT 1o3BOHOK?
9. Kak o6pa3yercsi T0O3BOHOYHBIN KaHAI?
10. KakoBsl pyHKIIMN PU3HOIOTUYECKUX U3TUOOB?
11. Yto Takoe mop03bI ¥ KU(hO3b1?
12. Yem oOpazoBaHa rpyHas KieTka?
13. Ckonpko map péoep y yenoBeKka U Kak OHU COCIUHSAIOTCS C TPYIUHOMN ?
14. Kakue opranel HaXOATCs B TPYAHOM KIIETKE?
15. Y3 kakux OTACIOB COCTOUT CKEJIET BEPXHUX KOHEYHOCTEH?
16. Kakue KOCTH COJEPKUT MIICUEBOM MOSIC?
17. Kakue oTaensl MMeeT CKelleT CBOOOTHOM BEpXHEH KOHEUHOCTH?
18. M3 xaKkuX OTIEIOB COCTOUT CKEJIET HIXKHUX KOHEYHOCTEH?
19. Kakue xocTu 00pa3yroT Ta30BbIH TOSIC?
20. U3 kakux OT/AEJIOB COCTOUT CKEJIET CBOOOIHON HUKHEW KOHEYHOCTH?
21. Kakue ¢pyHKIUY BBITIONHSET CKEJIET YeloBeKa?

3ananue 20. Ilepeckasricume mekcm no npeodnoIHceHHOMY NIAHY.

1. Ckener u ero oTaesbl.

2. Ckenet rojioBsl (ueper).

3. Ckener TtysnoBuIIa (OCEBOM CKENET): a) MO3BOHOYHHUK M €ro OTJHEJbI;
0) cTpOCHHE MTO3BOHKOB; B) TPYyIHASI KJIETKA.

4. Ckenet BEpXHUX KOHEYHOCTEH.

5. Ckener HKHUX KOHEYHOCTEH.

6. OYHKIIMU CKeJeTa.

Tema 6. MbIIIIEYHAA CCTEMA

3ananme 1. Ilpouumaiime cnosa. Onpedenume no cioeapro u 3anuuiume 3Ha4eHue

mex u3 Hux, Komopboleé 6amM He 3HAKOMbl.
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Meiiiiia, BOJOKHO, CYXOXKHIIME, HEHPOH, UMITYJIbC, PeYb, AP0, OCOOBIH, 000-
JI0YKa, IPUMEPHO, SHEPTHs, Jyra, 4acTh, MIAJKUNA, TOCTOSHHO, MOMEPEYHBIH, M0JI0Ca,
yYacCTOK.

3aganue 2. Oopazyiime npunazamebHble Om OAHHBIX CYULECMEUMEIbHBIX U C1060-
couemanuil.
Obpas3zey: criiHa — CIIMHHOM.

Anpo, pedpo, monoca, pediekc, MUMHKA, OTBET, CEpJlle, HEPB, CKEJICT, LICHTP,
MBIIIIIA, COKPAIICHHE, YyBCTBO.
Obpasey: MeXIy pedpamMu — MeXpeOepHBIN

MHorO0 siiep, IBE TOJOBBI, TPU TOJIOBHI, MOMEPEUHBIC IMOJOCH], CTPEMHUTHCSI K
IIEHTPY, O€KaTh OT IIEHTPa, MEXIY peOpaMu.

3ananue 3. Iloobepume cnoea, npomueononoIicHvle RO 3HAUEHUIO. 3anuuiume ux
napamu 6 mempaoe.

Menkuii, JIUHHBIA, CBETJIbIM, AKTUBHBIN, Pa3IUYHbIMA, BEPXHUM, KOHEL, IMOCTO-
STHHO, MEJIJICHHO, BJI0JIb, IIPOJIOIBHBIN, CTHOATh, BHYTPCHHHUH.
Cnosa 0ns cnpagok. BHEIIHUM, TONIEPEUYHBIN, HUKHUN, OJMHAKOBBIN, TACCUBHBIN, TEM-

HBIN, TTyOOKUH, KPYITHBINA, KOPOTKHUH, BPEMEHHO, OBICTPO, MONIEPEK, pa3rudaTh.

3ananue 4. Iloooepume 00HoOKOpeHHble CyujeCmeumenbrble K OAQHHbIM 271A20714M.
Obpasey: y4acTBOBaTh — y4yacTHe.

PaznpaxaTtbcsi, BO30YKIaThCsl, COKpAIIAThCs, PACIHICIUISITHCSA, pacrojararbes,
00pa3oBaThCs, CTPOUTD, CTUOATHCS, pa3THOATHCS, ACIUTHCS, JBUTATHCS.

3ananue 5. Ilpouumaiime cnedyrwuue 2nazonvt. Qd6vAacHume 3navenue 00OHOKOpPeH-
Hbix cn06. Ilocmasbme 60npocevl K Kaxcoomy cioegy.
Onmpartbcst — onopa, ONOPHBIN.
JIBUratbcsi — OBUIKEHUE, IBUTATEIbHBIN, IBUTATENb.
CoxkparmaThCcsi — COKpaIieHne, COKpaTUTEIBHBIN (OEIOK).
CrpeMHTBhCA — CTPEMIIEHUE, LIEHTPOCTPEMUTEIBHBI.
bexxate — Oer, IEHTPOOEIKHBIH.
BcraBuTh — BCTaBKa, BCTABOYHBIN.
UyBCTBOBAaTh — YyBCTBO, YyBCTBUTEIbHBIM.
Pab6orate — paborta, pabounii (opran), pabOTHUK, paOOTHHIIA.
KeBaTh — ’keBaHUE, )KEBATCJIbHbIN, )KBaUKa.

3ananme 6. Ynompeobume oannsvie cyuiecmeumenwvhoie 6 popme P. n. mu. u.
Obpas3zey: KlleTKa — KJIETKU — KJIETOK.

Cyxoxuine, BOJOKHO, KOHEYHOCTh, MBIIIIA, PEIENTOp, OKOHYaHUEe, COCY/l, Op-
TraH, siIpO, KOCTh, PYHKIHUS, CAHTUMETP, YacTh, OTPOCTOK, pedpo, majell, 4acTh, rpyma.
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3ananmue 7. IIpouumaiime npasunvHo cnedyroujue YucaiumesnpHole.
Oxkouo 0,1 (oaHOIM 11e5I0M OAHOM ECATON) MUJLITUMETpA.
[Tpumepno 600 (IECTHCOT) MBIIIILI.
1 (omHo) siapo, 1 (ogHa) mbia, 1 (oauH) opran
Jmnoi 10—12 (necsiTh—IBEHAAIaTh) CAHTUMETPOB.

3ananue 8. B dannwvix cioeocouemanusax 60ccmanosume nPOnyuieHHble OKOHYAHUA
npunazamenbHoix.

PaznuuH... cTpoeHue, TIIajiK... MBIIIEYH... TKaHb, OTBETH... PEAKIUs, COKPaTHU-
TeJbH... BOJOKHA, HEPBH... OKOHYAHUSA, PE(IICKTOPH... XapakTep, TJaJK... MBIIIIIHI,
MEJIK... TPYMIbl, COUHH... MO3T, CIEIYIOMl... QyHKIHU, pabod... OpraH, U3 CIHHH...
MO3ra, U3 COCAUHUTEIbH... TKAaHU, aKTUBH... 9aCTbIO, pE(JICKTOPH... JTYTOM, MBIIIIIbI
HIDKH... KOHEUHOCTEH.

3apanue 9. U3 oannvix cioe cocmasobme c1060COHECMAHUAA.
Obpa3zey: GENKUA — MBIIIIBI — OEJIKU MBIIIIII.

a) Mpimma — ceparle, rojoBa, TYJIOBHUIIE, MBIl — KOHEUHOCTH; COKpAICHHE —
MBIIIIIBL, (hopMa — TENO; UTMHA — KJIETKH; MECTO — PACIIONIOKEHUE; KIIETKA — TJIaJKas MbI-
IIICYHAsl TKaHb; KOHIIbI — CKEJICTHBIC MBIIIIIbI; CTEHKHU — KEITYA0K, KUIIIEYHUK, KPOBEHOCHBIC
COCY/Ibl; 00pa30BaHUE — PEUb; BUJIbI — MBIIIICYHAS TKAHb; YYaCTUE —HEPBHAS CHCTEMA.

6) | obpazoBathb 4TO? OTIOPHO-/IBUTaTENbHBIN ammapaT

HaxXOJUThCA Ii€? | BHYTPEHHUE OpraHbl, CTEHKU >KENyJKa, KHIICYHUKA U
KPOBEHOCHBIX COCYJIOB

JEIUThCSI HAa YyTO? | OoJiee MEIKUE TPYIIIbI

COCTOSITh U3 Uero? | perenTop, HEHTPOCTPEMUTENbHBINA HEMPOH, BCTABOUHBIN
HEHUPOH, IIEHTPOOCIKHBIN HEUPOH

CoJIepKaTh 4TO? TJIaJIKasi MbIILIEYHAs] TKAHb.

ITOKPBIT YyeM? 000JI0YKH U3 COEIMHUTEIbHON TKAaHU

omnpeaensate uto? | popma tena

3ananue 10. Cocmasevme npeonodxcenusa u 3anuwiume ux 6 mempaosv, UCHOIAb3YA
OaHHble KOHCMPYKUUU.

a) UYmo npukpennaemcs K uemy ¢ HOMOUbIO 4e2o:
KOHIIBI CKEIETHBIX MBIIII — KOCTH CKEJIETa, CYXOXKHIIHSL.

0) Amo eo3nuxkaem 20e ¢ omeem Ha UMo:
Bo30y:xneHne — MBIIIBI, pa3apakeHue.

8) Umo nepeoaémcsa Kyoa no uemy:
Bo30yxaeHue oT penentopoB — CIUHHOW MO3T, IIEHTPOCTPEMUTENbHBIC (UyBCTBU-
TEJIbHBIEC) HEUPOHBI.

2) Umo uoém omkyoa Kyoa u no uemy:
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WMy ib¢c — CIMHHON MO3T, MBIIIIA, IEHTPOOESKHBIE (BUTATEIBHBIC) HEHPOHBI.
0) Umo obecneuusaem umo:

MBII1Bl — NOJIOKEHHUE U IBU)KEHUE TENA.
e) Umo yuacmeyem ¢ uém:

Mpiiibl — oOpa3oBaHUE PEYUH.
ac) Umo oopaszyem umo, umo o0pazoeano uem:

[TontepeuHonosiocarast MbIIIEYHAs] TKAHb — MBIIIIIBI CKEJIETA.

MI)IH.IHI)I CKCJICTA — IMOIICPCYHOIIOJI0CAaTasd MbIIICYHAA TKAHb.

3ananue 11. 3amenume oannsvie npednoIiceHus CUHOHUMUYHBIMU.

1. I'magkas MpllieyHast TKAHb HAXOJUTCS BO BHYTPEHHUX OpraHax.

2. Knerka rimagkoy MBIIEYHOM TKAHHU COAEPKUT OJHO AAPO M COKPATUTEIbHBIE
BOJIOKHA (MUODUOPUILITBI).

3. Iy pabGoThI MBIIII HY>KHA SHEPTHS.

4. MplIIIBl y4acTBYIOT B 00pa30BaHUH PEYH.

5. B oTBeT Ha pa3apa’keHue B MBIIIIaX BO3HUKAET BO30OYKIACHHUE (UMITYJIhC).

3ananme 12. Boioepume nyscuwvlii 6uod 21azona u ynompedoume €20 6 npaguivbHOIl
zpammamuueckoii gpopme.

1. 'magkue MBI (COKpAIAThCsl — COKPATUTHCS) MEIJIEHHO M paboTaloT Io-
CTOSTHHO.

2. KoHIIbI CKEEeTHBIX MBIIII ¢ TIOMOIIBI0 CYXOXKUIUN (IPUKPEIIATHCSI — TIPH-
KPEMUTHCA) K KOCTSIM CKEJeTa.

3. Mpinns! (ObIBaTh — OBITH) IJTMHHBIE U KOPOTKHUE.

4. Jlnst pa®OThI MBI HY>KHA DHEPrusi, KOTOPYIO OHU (TIOJy4aTh — MOJYYUTH)
npu pacierieHuu ATO.

5. Mpiiitib! (BBIIOTHATH — BBITOJHUTD) Pa3Hble (PYHKIUU.
3ananme 13. Ilpouumaiime mexcm u ckaxcume, KaKue 6uUObl MblUleYHOU MKAHU
Pa3uuaom é Op2anusme 4eno6exda.

MbeimeyHasi cucrema

Mpinbsl 1 ckeneT o0pa3yroT ONOPHO-ABUIATENbHBIN annapar. MBIIILbL SBIISA-
IOTCSI €r0 aKTUBHOM 4acThi0. OHU COCTOAT U3 MBILICYHON TKaHU. B opranu3me denose-
Ka pa3jIuyaroT TJaJKyl0 MBIIICYHYK) TKAHb M MONEPEYHOIIOIOCATYI0 MBILICUHYIO
TKaHb.

I'mankasi MplllleyHas TKaHb HaXOJUTCS BO BHYTPEHHHMX OpraHax (Hampumep, B
CTEHKAaX >elyJlKa, KAIIEYHUKA U KPOBEHOCHBIX COCYJIOB.) ['NajKas mblllieyHasi TKaHb
COCTOUT M3 OTAENIbHBIX KJIETOK. J[nmuHa kietku okoio 0,1 mm. KieTka riaakoll Mbl-

83



IIEYHON TKAHU COJEPKHUT OJHO SIAPO U COKpATUTENIbHBbIE BOJOKHA (MUOPUOPUILIBI).
['magkue MBIIIIBI COKpAIIAOTCA MEJIEHHO U pabO0Tal0T MOCTOSHHO.

[Tonepeunomnoniocatasi MplllieYHasi TKaHb O0Pa3yeT MBIIIIIBI CKeJIeTa. DTO MHO-
rosiiepHasi MpliieyHasi TkaHb. OHa COCTOUT M3 BOJIOKOH MinHOM 10—12 cm. Bonokna
UMEIOT CBETJIbIE U TEMHBIC y4acTKH (nucku) u muodubdpumisl. [lonepeynononocarsie
MBIIIIBI COKPAIIAIOTCS OBICTPO U OBICTPO yCTaroT. Mabiiiiia cep/iiia oopa3oBaHa more-
PEYHOIIOIOCATON MBIIIEYHOM TKaHbI0 0co00r0 cTpoeHus. OHa paboTaeT MOCTOSHHO U
HE yCTaeT.

MBpIiibl cofiepkar COKpaTUTENNbHbIC OCIKM aKTUH M MUO3HMH. B MBIIIIax Haxo-
JSITCSL KPOBEHOCHBIE COCY/IbI, HEPBBI U HEPBHBIC OKOHUaHUS (perienTopbl). CKeNIeTHBIC
MBIIIIIBI TOKPBITHI 000JIOYKAMH U3 COCTMHUTENIbHON TKaHU. KOHIIBI CKEIETHBIX MBIIIII]
C TIOMOIIIBIO CYXOXKWJINNM MPUKPETUISIOTCS K KOCTSIM CKeJIeTa.

Opranusm yenoBeka cogepkuT npumepHo 600 ckeneTHbIX MbI. OHU IEaATCs
Ha TPYIIBI IO MECTY PACIOJIOKEHHS: MBIIIIBI TOJOBBI, MBIIIIBI TYJIOBUINA, MBIIIIIBI
BEPXHUX KOHEYHOCTEH, MBIl HUKHUX KOHEUHOCTEN. Kaxknas u3 3TUX rpymnir MOXKeT
JEIUTHCA Ha 0oJiee MEJIKKE TPYIIbl (HAalpUuMep, MBIl TOJIOBBl — Ha KEBAaTEJIbHBIC
MBIIIIBl © MUMAYECKUE MBI ). MBIIIIb ObIBAIOT JJIMHHBIE (MBIIIIBI KOHEYHOCTEH )
U KOpoTkHe (MexpeoepHbie MbILbl). 110 GyHKIMM MBIl AEIATCA HA CrudaTrenu u
pasrubaTenu.

PaboTa mpiiig — 3T0 ux cokpaiieHue. st paboThl MBI HY>KHA SHEPrus, Ko-
TOpPYIO0 OHM moiy4aroT npu pacuierieHnn AT®. Pabora Mbri umeer pedaeKTOpHbIN
xapaktep. Pediekc — 3To oTBeTHas peakiysi OpraHM3Ma Ha pa3IpakeHUe ¢ y4aCTUEM
HEPBHOU cCUCTEMBI. B OTBET Ha pa3apakeHue B MBIIIIaX BO3HUKAET BO30YKIeHUE (MM-
nyJibc). Bo30yxaenue ot perenTopoB nepeaaércss B CHMHHOM MO3T IO HEHTPOCTPEMHU-
TEJIbHBIM (UyBCTBHUTEIBHBIM) HEMPOHAM, a U3 CIIMHHOTO MO3Ta B MBIIIIY UMITYJIbC UAET
0 TIEHTPOOESKHBIM (IBUTATEIHLHBIM) HEHpPOHaM. B OTBET Ha ATOT UMITYJIbC MBIIIIA CO-
KpaIaercs.

[IyTh, MO KOTOPOMY HPOXOAMT BO3OYXIEHHE, HA3bIBaCTCS Pe(ICKTOPHON TYyTOM.
PednexropHas myra cocToMT a) W3 peuentopa, 0) LEHTPOCTPEMHUTEIHHOIO HEHpOHa,
B) BCTABOYHOTO HEHPOHA, T) IIEHTPOOEIKHOTO HEHPOHA U 1) MBI (pPaboyero oprana).

Mpliiiibl BBITOMHSAIOT B OpraHu3Me cieayromue QyHkiuu: 1) BMecTe co ckele-
TOM OHH OTpenestoT ¢popMy Tema; 2) 00eCIeYnBalOT MOJ0KCHUE U JBIKECHUE TENa;
3) y4acTBYIOT B 0Opa30BaHUU PEYH.

3ananue 14. Boioepume npaeunvHwlii omeem 6 COOMEEHMICHIBUU C COOEPIHCAHUEM

mekcma.

1. MpIuisl U ckeneT o0pa3yroT... | a) aKTUBHOW YacThiO OINOPHO-ABUTATEIbHOU
CUCTEMBI.

2. MpIs! SBISIOTCS. . . 0) MBIIIEYHON TKaHMU.
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3. MBImsl COCTOAT H3... B) IONEPEYHOIIOIOCATON MBIIIEYHON TKAHBIO
0Cc000r0 CTPOCHHS.

4. Mpimina cep/iiia o0pa3oBaHa... | I') COKpaTUTENIbHbIE OCJIKM aKTHH U MUO3HH.

5. MpIns! cosiepxar. .. 1) OTIOPHO-ABUTATEIIbHYIO CUCTEMY.

3ananme 15. Bumecmo mouek ecmagome neodxooumoie npeonocu. Cinoea 6 ckookax
ynompebdume 6 HydsCHOM nadexce. Qopamume GHUMAHUE HA OKOHYAHUA Cyuiecm-
GUMENbHBIX U NPUTAZAMETbHDIX.

1. Mblune! cocTosT (U3 4ero?) ... (MblIeyHask TKaHb).

2. OpranusM 4yesioBeka COAepKUT (4to?)... (TaaaKas MbIlIeYHas TKaHb U IOIe-
PEYHOIIONI0CaTast MBITIICYHAS TKaHb ).

3. 'mankas MplliedHas TkKaHb HaxXoAUTCs (B ueM?)... (BHyTpEHHUE OpraHbl).

4. T'nagkast MbIllI€YHAs] TKAHb COCTOUT (K3 4ero?) ... (OTAEIbHbIC KIETKH).

5. Mpimma  cepamna o6paszoBaHa (ueM?)... (MOIMEPEYHONOJIOCATasl MbIIICUHAs
TKaHb).

6. MBILIIBI BMECTE CO CKEJIETOM ONpeAeistoT (4to?)...(¢popmMa Tena), yuyacTBy-
10T (B uem?) ... (oOpa3oBaHue peur), oOecreunBaroT (4To?)... (MOJ0KEHUE U JIBHIKE-
HHE Tena).

3ananme 16. Bnuwiume nponyuiennsie cnosa.
1. B cTeHKax KpOBEHOCHBIX COCYZOB HAXOAMTCS ... MbIILIEYHAS TKAHb.
2. K mpImaM rojgoBel OTHOCSTCS ... U ... MBIIIIIBL.
3. ... MBIIIIIBI COKpAIIAIOTCA OBICTPO U OBICTPO YCTAIOT.
4. ... HAXOAATCS KPOBEHOCHBIE COCY/Ibl, HEPBBI U HEPBHBIE OKOHYAHUS.
5. IlyTh, MO KOTOPOMY MPOXOAUT BO30YKJACHUE, HA3BIBACTCS ... TyTOM.

3ananme 17. 3akonuume npeodnorcenusn, uCnoIb3ya uHGopmayuo mexcma.
1. OnopHoO-ABUTaTEIBHBIN alapaT 00pa3yoT CKEIET U ... .

ITo MecTy pacnonoKeHHs CKEJIETHbIE MBIIIIbI ACIISTCS Ha ... .

. [1o byHKIIMU MBIl ACTATCS HA ... .

. [1o pa3Mepy MBIIIIIBI IETATCS HA ... .

. CkeneTHble MBIIIIBI MPUKPETUISIOTCS K KOCTSIM MIPU TOMOIIH ... .

. Jl7is paboThI MBI HY>KHA SHEPTHSI, KOTOPYIO OHU MOJIYYaloT TIPH ... .

B oTBeT Ha pa3apakeHue B MbIIIIAX BOSHUKAET ... .

Opranusm 4esioBeKa COAEPKUT MPUMEPHO ... CKEJIETHBIX MBIIIIII,

3aganue 18. Omeemvme na eonpocwet, ucnonv3ya cxemol.
1. Kakue TkaHu COIEPKUT OPraHu3M YeIoBeKa?

Txann
rj1ajKas MbIIIeyHas MONEepPEeYHONoI0caTast
85 MBIIIIEYHAS




2. YTo conepxUT KJIETKA TJIAJAKOW MBIIIEYHON TKaHU?

Knerka riiaakoi MbIIe4HOM TKaAaHHU

/ \

STIPO COKpaTUTEIIbHBIC BOJIOKHA
(MuOMUOPHUILIIBI)

3. YUto HaXOaUTCSA B MBIIIIaX?

MBI
/ v \
KPOBEHOCHBIC COCYIBI HEPBBI HEPBHBIC OKOHYAHUA
(peuerntopsnl)

4. Ha kakue Tpynmnsl JESITCS CKEJICTHBIC MBIIIIIBL: @) 0 MECTY PaCIOJIOKCHHUS;
0) o pasmepy; B) o GyHKIUU?

MbIb! (110 MeCTy pacnosI0KeHus )

% 050000005)1 MBI BI MBIl BEPXHUX MBbIIINBI HUKHHUX
T'OJIOBbI TYyJIOBHIIA KOHEUYHOCTEH KOHEUYHOCTEM

T

JKEBaTeJIbHBIE || MUMHUYECKHE
MBIIIIIIBI MBI

Mbimusbl (110 pasmepy)

o T~

JJIIMHHBIC KOPOTKHUC

Mbimusl (110 GyHKIMH)

T

‘ crubarenu ‘ ‘ pasrubarenu ‘




5. Kakue (hyHKIMH BBITOTHSIIOT MBIIIIIHI?

OTPEICIIAIOT
dbopmy Tena

MbIHIbI

A 4

00€eCIIeunBaroT MOJIOKEHUE U
JIBUOKEHHUE Telia

y4acTBYIOT B 00Opa-
30BaHUM PECUU

3ananue 19. 3anoanume maodauyy «Cmpoenue pehiekmopnoii oyzuy.

W3 vero cocrout pediaekTopHas ayra?

3ananme 20. Tpancghopmupyiime npeodnorcenus no cxemam:

a) umo — 3mo U4mo — 4umo AejiAemcs uem.

1. MBIHII_U:I — J9TO aKTHBHAas 44CTbhb OIIOPHO-ABUI'aTCIILHOIO allliapara.

2. Ckener — 3TO MacCUBHAs 4acTh OIIOPHO-ABUTATCIILHOI'O allllapaTa.

3. Pednexc — 3TO OTBeTHasi peakiusi OpraHu3Ma Ha pa3fpaxeHHe C ydacTUeM
HEPBHOM CHCTEMBI.

6) umo — IImo umo — 4mo Ha3vleaemcs uem.:

1. PednexropHas myra — 3TO IyTh, 10 KOTOPOMY HPOXOJIUT BO30YKIEHHE OT
penenTtopa A0 MBIIIIIEL.

2. Peuentop — HepBHOE OKOHYAHME, KOTOPOE IMPUHUMAET pa3ApaKeHue GpakTo-
POB BHEIIIHEN CPEBI.

3ananme 21. Omeemovme na 6onpochwl.

1. Kakue BHIbI MBIIIIEYHOUN TKAaHH PA3IMYalOT B OPraHU3MeE uelioBeKa?

NSk

Kakas Tkanb 00pa3yeT MbIIIIBI CKeneTa?

Kaxkast Tkaab 00pa3yeT MbIIILy cepama?
Kak Ha3pIBarOTCA OECJIKM MBIIIILL?
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F,ZIC HaxoauTCs I'JiaaKasd MbIINICYHAs TKaHb U KaKOBO eé CTpOCHI/Ie?

Kaxkoe CTPOCHUC UMCCT ITOIICPCHYHOIIOJIOCATAasA MBIIICUYHAA TKaHb?

Fz[e HaxoasTCA KPOBCHOCHBIC COCYIbl, HCPBbLI 1 HCPBHLIC OKOHYAHUS?




8. UeM MOKPHITHI CKEJIETHBIC MBIIIIIbI?

9. Kak npuKperuIsroTCs MBIl K KOCTSIM CKesera?

10. Ha xakue rpymnmbl AEASTCS MBIIIIBI IO MECTY PaCIOI0KEHUA?
11. Kak gensitcst MBI O PYHKIIUM U 110 pa3zMepy?

12. Yro Takoe paboTa mbIiiir?

13. Yto Takoe pedekc?

14. Yro HazpiBaeTcs pedaeKTOPHOM Tyroit?

15. 13 kakux yacteir cocTouT pediaekTopHast ayra’?

16. Kakue GyHKIMY BBIOTHSIIOT MBIIIIIHI?

3ananue 22. Ilepeckasicume mexcm no niamy.

1. Buasl MplllieqHON TKaHU: a) TJIaJKas MbIIIEYHas TKaHb; 0) MOMEPEYHOI0I0Cca-
Tas MbIIlIEYHAs TKAHb.

2. Mblmna cepaua.

3. CkesneTHbIE MBIIIIBL: a) TPYIIbl MBIIII IO MECTY PacHoJIOKEHUs; 0) elieHne
MBIIIII] TIO pa3MePY; B) JEJCHHUE MBIIII 0 (PYHKITUH.

4. PaboTa MBIIIIII.

5. Pedexc.

6. PednexropHnas nyra.

7. @YyHKIIMU MBIIIILI.

KOHTPOJILHBIE PABOTHI

KourpoasHasi padora Ne 1
MaremaTuka, pusuka

3ananue 1. Omeemome na eonpocul.
1. Kakue mmudpsr o603HavaoT yucio 1847
2.YTo MoryT 00603HauaTh OYKBHI B MaTeMaTUKe?
3.4Yt1o o603HavaeT 3HaK (+)?
4.Yto ob6o3HayaeT 3HaK (:)?
5.4Yt1o 0603Ha4aeT 3HaK (—)?
6.Yto o603HavaeT 3Hak (-)?
7.Kakue aeiictBus o6o3HavaroT 3HakH (+), (—), (+),(:)?
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3ananme 2. Iluwiume svipasrxcenusn cioseamu.
atb=0m+n=1;d-c=11;a:b=40;
a—-b=90;a-b=2_80;
x=5m=32,16-48=-32
45+35=80;98 -75=23

3ananue 3. Omeemvme Ha 60npocel.

1. Yto HYKHO cenaTh, YTOOBI COKPATUTh OOBIKHOBEHHYIO IpO0ObH?

2. Bo ckoinbko pa3 72 Gomnbie 8, a 10 menbie 907

3.

Ha ckonwko 5 6onbire 4, a 45 mensie 507

4. Yro oonbiue: 36 ninu 84?7 Uto meusmre: 11 wim 20?

3ananue 4. lluwuume cnosamu.
1,01; 0,15; 2,2; 4,02; 4,003; 3 2/3; 8 Y5; 2 %4
5x -1 (@ +b)% x™-y" " 27 XM
N2 53275 3485 Yx ;b b
6 <30 ma 24; 70 > 16 Ha 54.

3ananue 5. Omeemvme Ha 60npocel.

1.

AN

Uro Takoe ¢puzndeckast BeTuunuHa?

Kakue BenuuuHbl OTHOCATCS K (PU3UUECKUM?

Kakue pusnueckue BeTMINMHBI UMEIOT YHUCIOBOE 3HAaUCHHE?

Kakue ¢uszndeckue BeTUUNHbI UMEIOT YMCIOBOE 3HAUEHHUE U HarpaBiieHue?
Yro Takoe MEXaHU4ECKOE JIBUIKEHHE?

Uto Takoe CKOPOCTH?

KonTposbnas padora Ne 2

XumMus

3ananme 1. Omeemome na eonpocul.

1.

e S A 2

Yro 0003HaUaOT XUMUYECKHE CUMBOJIBI?

UYrto 0603HauaI0T XUMHUECKHE (HOPMYIIbI?

Yro nokassiBaeT (hopMyIia BeuecTna?

Urto nzyyaer Xumus?

N3 yero cocrosT BeecTBa?

W3 yero cocTosIT MOJIEKYIbI?

W3 yero cocTosIT MOJIEKYJIbI IPOCTOTO BELIECTBA?

W3 4ero cocTosIT MOJIEKYJIBI CJI0KHOIO BEIIECTBA?

Yro obpasyercs B pe3ybTaTe COEAUHEHUS ATIOMUHMS C KUCIIOPOIOM?
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10. U3 gyero cocTonT MoJeKyiaa OpoMuIa aTlOMUHHUS?
11. Kak oOpasyercst cyabdu 1uHKa?

33HaHI/Ie 2. Hanuwume nazeanusn eeuiecme. Hanumume, U3 CKOJIbKUX amomos u

KAKUX I1EMERMO6 COCMOoAmM MOJ1€K)J/1bl IMUX 6euiecmae.
MHO, NazO, PI)Clz, AgZS, A1203, H3PO4

3ananue 3. Omeemvme Ha 60npocel.
1. Yro Takoe arom?
Kakue snemMeHTapHbIe YaCTUIEI UMEET aTOM?
Uto HaxoauTCA B LIEHTpE aToma’?
Kakue vactuiipl HaxXoasTCs B siApe atoma?
Urto takoe npotoH? Kakoii 3apsig UMEIOT NPOTOHBI?
UYro takoe HenTpoH? Kakue 3apsiabl IMEOT HEUTPOHBI?
Kakoii 3apsin umeet sigpo aroma? UeMy paBeH 3apsif siapa atoma?

el BN

Uro Takoe snexTpon? Kakoit 3apsi UMEIOT 3JIEKTPOHBI?
9. UeMy paBHO YHUCIO JEKTPOHOB B aTOME?

10. Kakoii 3apsit umeetr atom?

11. ITouemy aTom 3n€eKTpOHEUTpaEH?

Kourpoabnas padora Ne 3
Pduszuka

3ananue 1. Omeemovme Ha 60nPoCvl K OAHHBIM CUMYAUUAM.

Cumyayus. Tpameaii cmoum na ocmanogke.

1. OTHOCUTENBHO Yero TpaMBail HAXOJUTCS B TOKOE?

2. OTHOCHTENIBLHO YEeTr0 U3MEHSIETCS M OTHOCHTEIILHO YEer0o He U3MEHSIETCS 110-
JI0’KeHUE TpamBasi?

Cumyayus.: Yenosex cuoum 6 eazone mempo. Bacon mempo osusicemcs.

1. OTHOCHUTEILHO YeT0 YeJIOBEK HaXOJIUTCS B ITOKOE?

2. OTHOCHTEIBHO YET0 YEI0BEK JIBUKETCS?

3. OTHOCHTEJIBHO YETr0 U3MEHSIETCS U OTHOCUTEIBHO YEero He U3MEHSIETCS I10-
JIOJ)KCHME JejoBeKa?

Cumyayus.: Ha 3emne cmoum dom. 3emns epawjaemces soxpye Connya.

1. OTHOCHUTENBHO YEro JOM HaXOAUTCS B IOKOE?
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2.
3.

OTHOCHUTENBHO YEro JIOM ABUKETCSA BMECTE C 3eMIIEN?
OTHOCHUTEIBHO YErO U3MEHIETCI U OTHOCUTEIBHO YEr0 HE U3MEHAETCS I10-
JIO)KeHue aoma?

3ananue 2. Omeemuvme HA 60NPOCHL.

1.

NSk

Uto n3ydaet mexaHuka?

Uro Takoe MEXaHU4EeCKOe JIBHKEHHE?

Uto Takoe KUHEMaTHKa?

B kakoM ciyyae maTepualibHasi TOYKa OMUCHIBAET JIMHUIO?
UTto Takoe TpaekTopus?

UYT0 Takoe KpUBOJMHEUHOE IBHXKEHUE?

UTto Takoe npsIMOTMHENHOE ABUKEHHE?

3ananue 3. Omeemvme Ha 60npocel.

1.Kak aBmkeTcs Ioe3J, KOTrJa OH IOAXOIHUT K craHimu? M3MeHsieTcs M ero

ckopocth? Kakoe aTo nBuxeHune?

2.Kak nBuwxkercs Tposuiei0yc, KOria OH OTXOJIUT OT ocTaHOBKH? Kak n3menser-

cs ero ckopocts? Kakoe 310 nBrxeHue?

3.Kak moxeT nBuratbesi Teno? M3MeHseTcss CKOpOCTh Tejla PpYU paBHOMEPHOM

nBH>KeHUH? Kak U3MEHSEeTCSl CKOPOCTh TeJa MPU HEPABHOMEPHOM JBUKEHUM ?

4.1Ipu KakOM JBH>KEHUU CKOPOCTh Te€jla — MOCTOsiHHAasA BennunHa? [Ipu xakom

ABUKCHHUHU CKOPOCTH TCJIa n3MeHsercs’? HpI/I KaKOM JIBUJKCHHHU CKOPOCTH TCJIa YBCJIU-

YuBacCcTCA UJIN YMGHI)H_IEIGTCSI?

Konrpoabnas padora Ne 4

Knaccupukanus. Onpenesienne NnOHATUHSA

3ananue 1. Omeemovme na eonpochwt.

I.

A N A i

Y10 Ha3pIBAaeTCA XUMHEH?

Urto Ttakoe kimaccudukaims?

Jlyist wero HyHa Kiaccupukamms?

Ha xakue rpynmsl JenaTcsi BCe BelecTBa?

Ha kakue rpyniel AensiTcsi IpocThie BelecTBa?

[To kakomMy IpU3HAKY BEIIECTBA JCIATCS HA MPOCTHIE U CIOKHBIE?
Ha kakwue rpynibl AensiTcst CI0KHbIE BellecTBa?

[To kakomMy TTpU3HAKY BEIECTBA JCIATCS HA METAJIJIbI 1 HEMETAJUIbI?
[To kakoMy IpU3HAKY AENSTCS HA TPYIIbI CI0KHBIE BEIIECTBA?

10.Yt0 Ha3bIBa€TCS CIOKHOM peakiuen?

3ananme 2. 3akonuume cieoyouue npeodioHceHus.

1.

HayKa O BCIICCTBAX, UX CBOMCTBAxX U IMPCBpAIICHUAX HA3BIBACTCA ...
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2. Yactp (pusukm, KOTOpas M3ydaeT 3aKOHbl MEXAaHWYECKOTO JIBMXKCHHSI, HA3bI-
BAETCH ...

3. Ilpouecc, npu KOTOPOM MPOUCXOIUT MPEBPALICHUE OJHUX BEIIECTB B IPYTHE,
Ha3bIBAETCA ...

4. V3MeHeHHe MOJ0KEHUS TeJla OTHOCUTENBHO TeJIa OTCYETA HAa3bIBAETCA. ..

5. Peakuus, mpu KOTOpOW M3 MOJIEKYJ JABYX WIHM 0oJjiee BEUIECTB 00pa3yroTcs
MOJIEKYJIBI OJHOT'O BEILECTBA, HA3bIBACTCA ...

6. Jlto00e MHOKECTBO TOUEK HA3BIBAECTCH ...

7. Ecnm TpaekTopus ABUKEHUS Tela — IpsAMas JIMHUSA, TO JBUKCHUE Ha3bIBa-
eTcs ...

8. Ecnu Teno 3a moOble paBHBIE MPOMEXYTKH BPEMEHHU MPOXOIAUT HEPaBHBIC
OTPE3KU IYTH, TO IBUKECHHUE HA3BIBACTCH ...

3ananue 3. Omeemovme Ha 60NPOCHL.
1. Ha xakue rpynmsl aeasTcs Gu3ndecKue BETMUUHbBI?
UTto Takoe cKalisipHasi BeTuyuHa?
UTto Takoe BeKTOpHAas BeIuynuHa?
UeM MOKHO U3MEPUTH CHITY Tema?
[Ipu momMoru 4ero u3MepsIoT TemMneparypy?
Uem uzmepsiercs cuina?

NSk wDd

Kak o0o3Ha4aroTcs: B MaTeMaTUKE — YHCJa U IEUCTBUSL? B XUMHUU — DJIe-
MEHTBI ¥ MOJICKYJIbI BEIIECTB? B (pM3HKEe — (DU3UICCKHUE BETUINHBI?

8. B kakux egumHuiax uamepsiercs adCOIOTHAS Macca dJeMeHTa?

9. Kak Ha3bIBaeTCs OTHOCUTEIbHAS Macca dJieMeHTa?

10. Yemy paBHa aTOMHas €qUHULIA MACCHI?

11. YeMy paBHa MOJIEKYJIIpHAsl Macca BellecTBa?

KonTpoabnasi pabora Ne 5
XapaxkTepucTuka siBJeHuil (Ipo1ueccoB) MPUPOIbI

3ananme 1. Omeemome na eonpocul.
1. Ha xakue BOIpOCHI MOXET OTBETUTH (PHU3UKA?
Kakwue siBnenus npupoabl usyyaet pusuka?
Kakue n3ameHeHus IpOUCXOIAT C TEJIaMU MPU (PU3UUECKUX SIBICHHSIX ?
UTO NpOUCXOAUT C BEIIECTBAMU MTPU XUMHUUECKHUX SIBJICHHSIX ?
Yro oOpa3yercs B pe3ysibTaTe XUMUYECKHX PEeaKLInii?

IR o

Kakue npumepbl XUMHUYECKUX SIBJICHUI BbI 3HAETE?
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3ananue 2. 3amenume 27142016l 8 C1060COYEMAHUAX U NPEOSIOHCEHUAX HA CyUiecm-
sumesibHble, Komopwle odo3nauarom npoueccol. CyuiecmeumenpHovle nocmagbme 6
HYHCHOM naoesice.

1. MeTtamibl IaBsTCS; TEIO MaAaeT; TEIO BpallaeTcs.

2. CocraB BemiecTBa M3MEHSCTCS; 0OOBEM Teja YMEHbBIIAETCs, 00beM Tella yBe-
JINYUBACTCS.

3. Jlyna Bpamaercst BOkpyT 3emiid. Bosa npeBpaiaercs B nap.

3ananue 3. Omeemvme Ha 60npocel.
1. ITpu xakoil TemriepaType BoAa NpeBpamiaeTcs B e ?
2. Ilpu Kakux ycJIOBUAX JIFOOOW METasll IJIaBUTCA?
3. Ilpu KakuX yCIOBUSIX TBEP/IOE BEIIECTBO MPEBPAIIAETCS B )KUIKOCTh?
4. YTo mpoUCXOIUT CO CIUPTOM TipH Temmepatype 78 °C?

5. YTo nponcxoauT CO MHOTHUMHU BELIECTBAMU B BOJIE?

3ananmue 4. 3akonuume npeonorcenus.
1. JIro6oe u3MeHeHue, KOTOPoe MPOUCXOAUT B IPUPO/IC, HA3BIBACTCA ...
2. MexaHn4eckoe JBHKEHUE — 3TO...
3. Mexanunueckoe ABUKEHHUE, €T0 OCOOCHHOCTH U CBOMCTBA U3YyYaeT...

4. JIBuKeHUEM MaTEpUU MOXKHO Ha3BaTh...

Kontpoabnas padora Ne 6
XapakTepucTHKA BelIeCTBA 10 ero CBOMCTBaM

3ananme 1. Omeemome nHa eonpocul.
1. Kakue oOuiue cBOMCTBAa UMEIOT caxap M COJib?
2. Kakue pa3nuyHble CBOMCTBA UMEIOT Caxap U COJb?
3. Kakumu oOmmmu cBoiicTBaMH 00J1a1af0T BCE METAJLIBI?
4. Kakue pusnueckrie CBONCTBA BEIIECTB Bbl MOYKETE HA3BATh?
5. Uto mpeacTasiseT co0oit cepa (XJ0p, KUCIOPO, Meb, ATFOMUHHUH, BoAa)?

3ananme 2. Om OaHHBLIX NPUNAAMETbHBIX 00pa3ylime CyuiecmeumenvHvle ¢ cygh-
¢ukcom -ocmo.
PacTBOpUMBIN, IIIACTUYHBIN, IPO3PAYHBIN, JIETKUN, TBEPBIM.

3ananme 3. Hanuwume cnedywujue npeooyiceHus uHave, UCnoab3ya KOHCMPYK-
uuu npeocmasisimes coool U 0oaa0ams (KaKum) c80UCMBOM.
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1. Bomopon — OecuiBeTHBII ra3 6e3 3amaxa u BKyca.

2. I'padput — TBEPI0E BELIECTBO TEMHO-CEPOTO LIBETA.

3. Kanbruit — 3T0 JOBOJIBHO TBEPABIN OSIIBI METAILL.

4. Bce MeTaiuibl UMEIOT o01Me pu3nyeckue CBOMCTRA.

5. Bce MeTanibpl UMEIOT XapaKTepHBIN OJIeCK.

6. Kaxxaplit XUMHUECKU 3JIEMEHT UMEET CBOU ClielinUuecKue CBOMCTRA.

7. @TOp UMEET CaMyIO BBICOKYIO XUMUUYECKYH) AKTUBHOCT.

3ananue 4. IIpooonscume cinedyrouiue npeonoriceHus.
1. IlnaBnenue — 310 ...
2. 100 °C — sto Temneparypa ... BOJBI.
3. [ImoTHOCTH — 3TO (HPU3UYECKOE ... BEIICCTB.

3aganmue S. Om Oaunvix 2nazon0eé obpasyiime cyuwiecmeumenbvHvle npu NOMOULU
cy¢pgukca -meneo.
[Tucatp, yuuth, ciymarh, Y4UTaTh, HAOIIOATh.

KonTpoabnas padora Ne 7

XapakTepucTHKAa U3MEHEHHS BelleCTBa, ero COCTOAHUA U (U3HMYeCKUX BeJIUYHH B
3aBHCHMMOCTH OT yCJIOBHI
JIekcuKO-rpaMMaTUYECKUE TEMBI:

1. Koncmpyxkyuu, svlpasicarowjue usmeHeHus.

2. Inazonwl ¢ wacmuyeti -cs1.

3. Yenosno-epemennvie koncmpykyuu.

4. Obpazosarnue npunazamenbHulx ¢ CYyH@UKCOM -H-.

5. Koncmpykyuu, evipasicarowue 3a8Ucumocme.

3ananue 1. Omeemvme na eonpocel.
1. B KkakoM COCTOSIHMM HaXOJUTCS BOJIa MPU KOMHATHOM Temmeparype?
2. B kakOM COCTOSTHUM HaXOJUTCS YKeJe30 MPU HOPMAIbHBIX YCIOBUSIX?
3. Uto mpoucxoauT ¢ Bojio npu temmeparype 0 °C?
4. YTo mpoucxoauT ¢ xene3oM mpu temmneparype 1539 °C ? (... B )KUIKOE).
5. UTo mpouCXoAUT ¢ KUCI0poioM npu TemiepaTtype 183 °C? (... B )KHAKOE).
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6. Uto mpoucxoauT ¢ KuciaopoaoM npu temmneparype 218 °C ? (... B TBEpa0E).

3ananme 2. Ilpeobpa3zyiime npeonoxcenusn, ucnonwv3ya cieoyrouiue KOHCMPYKUUU:
YUMo NPOUCXOOUM U3 ... 6..., YMo CMAHOBUMCSL (KAKUM)...

1. JIroOo# MeTaiut npu ONpeAesIeHHON TeMIIepaType TUIaBUTCS.

2. Ilpu onpeneneHHbIX YCIOBUIX J100ast )KUIKOCTh KUITUT.

3. 3uMoli BEpXHHUII CJION BOJIBI B PEKaxX U 03epax 3amep3aeT (OTBEPAECBACT).

4. ITpu Temnieparype 80 °C HadTanuH riaBuTCS.

5.1'a3p1 ipu onpeIeIEHHON TeMIIEpPaType NPEBPALIAIOTCS B )KUIAKOCTbD.

6. IIpu remnepatype 100 °C Bona npeBpaiiiaercs B ras.

3ananue 3. Hanuwiume npeonosrcenus, 6Cmaeisnsn 6Mecmo moueKk nooxoo0auwiuil 2ua-
2071 8 HYJICHOU (popme.

1. BemectBo pacmmupsiercsi. Ero oobem ... .

2. JIBuxkenue tena 3amenisiercs. CKopocTh Tena ... .

3. Teno oxmaxnaercsa. Ero temneparypa ... .

4. Teno HarpeBaercs. Ero temneparypa ... .

5. Xumunueckas peakius yckopsiercs. CKOpoCTh PEaKIUH ... .

6. Jlnem 3emuist HarpeBaeTcsi, a HOYbIO ... .

7. 1Ipn HarpeBaHWU XUMHUUYECKAsA pEaKIUs ... (YCKOPATHCS).

8. Ilpu HarpeBaHUU 3IEKTPONPOBOJHOCTH METAJIIOB ... (U3MEHSTHCS).

9. uém 3emis ... (ocemarbest) ConnueM. Houbto JlyHa ... (ocBemats) 3emitto.

3ananue 4. Omeemuvme Ha 60NPOCeHL.
1. [Ipu KakoM yclI0BUHM 00BEM OOJIBITMHCTBA TEJ YBETUUUBACTCS ?
. [Ipn kaKkOM yCIOBUHM CKOPOCTh XUMHUUYECKOHN peaklny BO3pacTaer?
. [Ipn kakoM yCJIOBUU TBEP/I0€ BEILIECTBO MPEBPAIIACTCS B KUJIKOCThH?
. IIpn kakoM ycJI0BUM BOJia IPEBpAILAETCA B JEA?
. I[Ipy kaKOM yCJIOBUM HAaYMHAETCSI KUTICHUE BOJIbI?
. I[Ipn kakoM yciioBUM HaTaJIMH HAYUHAET TUIABUTHCS ?
. ITpu KaKoM yCIIOBUH IBUKEHUE MOJIEKYJI B )KUJKOCTH YMEHbIIAETCSA?

. [Ipu xakom yciaoBuM 00pa3yroTCsi OKCHIBI METAJIOB?

O 0 3 O U B~ W N

. Ilpu kakom ycnoBuu oOpa3yeTcsi yriaeKUCblil ra3?

3ananue 5. Bcmagevme nooxooauwue no cmuiciy ciuoea.
[Ipu OOBIUHBIX YCIOBHSIX BOAA ... )KUJIKUM BemiecTBOM. OHa ... B AKHUIKOM CO-

crosiHud. [Ipu ompenesieHHbIX YCIOBUAX arperaTHOE COCTOSIHWE BOAbL.. Boxa ... u3
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KHUJIKOTO COCTOSIHUA B Ta3000pa3zHoe. Ecnu ... BOoy 0 ompeneneHHOW TeMIlepaTyphl,

OHa ... B map. Boga nauunaer ... npu temneparype 0 °C.

3aganme 6. Om caedyrouwjux cyuwyecmeumeibHulX 00pazyiime npuiazamenvHvle ¢
cyppukcom -n-.
a) aToM... Macca, KOMHaT... TeMIiepaTypa, atMocdep... JaBJICHUE, BEPX... CIOU

atMocepsr; 0) Jkenes3-0, BBICOT-a, TeMIepaTyp-a, KBaJpaT, LIBET.

3ananue 7. Omeemvme Ha 60npocel.
1. OT yero 3aBUCUT CKOPOCTh UCTTAPEHUS KUIAKOCTH?
2. OT 4yero 3aBUCHUT TEMIIEpaTypa IUIaBJICHUS BellecTBa?
3. OT 4ero u3MeHsIeTCsl CKOPOCTh UCTIAPEHUS KUIAKOCTH?
4. Yemy nponopiroHalibHa CKOPOCTh UCTIAPEHUS )KUIKOCTH ?
5. YUrto BIuUsieT HA CKOPOCTh UCTIAPEHUS KUIAKOCTH?
6. Kak 3aBucuT nepumMeTp paBHOCTOPOHHETO TPEYTOJILHUKA OT JITMHBI €M0 CTOPOHBI?

3ananue 8. Cocmasvme npeonoxcenus u3 OAHHBLIX C/10BOCOUEMAHUIl, UCHONb3YA
KOHCMPYKYUIO YEM..., MEM... .

1) Gosblie CKOPOCTh UCIIAPEHUS — BBIILIE TEMIIEpaTypa;

2) 6ombIIIe MIIOTHOCTH BO3yXa — OOJIBIIIE CHJla COMPOTUBIICHHS BO3/IyXa;

3) HUXKe TeMIeparypa KUIEHUs — HUKE JIaBJICHUE;

4) BbILIE 1aBJICHHUE — BBILLIE TEMIIEpATypa IJIaBICHUS;

5) 6ombI1Ie BRICOTA HAJl YPOBHEM MOpPS — HIKE aTMOC(hEpHOE J1aBIICHUE;

6) MeIJICHHEE UIET UCTIapeHUEe — HUKE TeMIIepaTypa BO3/1yXxa;

7) 6oJbIIIE TNIOTHOCTH MAPOB — BBIIIE CKOPOCTh KOHJICHCALIUH.

KoHnrpouabHasi padora Ne 8

XapakTepuCTHKA B3aUMO/IeiiCTBHSI OTHOTO TeJia Ha JIpyroe
JlexcuKo-rpaMMaTHYECKUE TEMBI:
1. Ilpuuacmus: a) akmuenvie u NACCUBHBIE NPUYACTIUSL HACOAULE20 8DEMEHU,
0) naccusHvle npuuacmus npoweoule20 8pemeHu; 8) UCHONb308AHUE KPAMKOU U NOJ-
HOU (hOPM NACCUBHO20 NPULACMUSL NPOULEOULE2O BDEMEHU.
2. ObcmosmenvcmeenHoe Cl080CoYemanue ¢ nNPedilo2om «noo Oelcmseuemy.

3. Ilpegpuxcet enaconos: 6-, om-, c-, pas-.

3aganme 1. Boipazume movicib unaue, 3aMeHU8 cyujecmeumenbHoe npuduta 21a2o-
J10M 8b13b16aMb.

1. Cuina, geiicTBytoIas Ha TeJI0 — MpUYKUHA JedopMaliu Tena.

2. Cuna, AeUCTBYIOMIAs HA TEI0 — NPUYMHA YCKOPEHHOTO JBHKECHUS TENA.

3. Cwiia, aeiicTByronas Ha T€JIO — IPUYMHA OCTAHOBKH JBHKYILETOCS TEIIA.

4. Cua TsKeCTH — NMPUYKMHA MaJICHUs Tella Ha 3eMITIO.
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5. llputsixenue JIyHpl — npudriHa OTJIIMBOB U IIPUJIMBOB HA MOPE.

3ananue 2. Omeemome HA 60NPOC, UCNOJIL3YA NPEOSIONHCHOE COUCMAHUE NOO OeliC-
suem (uero?).

1. Ilon neficTBueM 4ero Teno aepopMupyercs?

2. ITox neficTBUEM 4ero TeJo MoJydaeT yCKopeHue?

3. Ilox nelicTBHEM KaKOM CHJIBI Teja MaJaroT Ha 3€MITIO?

4. Ilox nedcTBUEM 4YEro M3MEHSIETCS CKOPOCTh XMMUYECKOM peakiuu? (mIpuyu-
Ha-KaTaJn3aTop)

5. Ilox neticTBueM 4ero paspyiiaroTcs ropbl? (IpuyuHa — BETEp, BoAa, Kojeda-
HUS TEMIIEPATYPBhI)

3ananue 3. Boinoinume no mooenu:

Ilaoarowee meno — smo meno, komopoe nadaem.

a) TUTaHETHI, Bparatonmecs BOKpyr CoJHIA; 3JIEKTPOHBI, HAXOAIecs B 000-
JIOYKE aToOMa; Teja, BXOJSIIUE B CUCTEMY; Teja, HE MPUHAJJIeKAIINE K pacCMaTpUBae-
MOH cHucTeMe; cuia, JeWCTBYIOIas Ha TeJ0; CWIA, BbI3bIBatomias AchopMaluio Tena;
CHUJIbl, BO3HUKAIOIIIUE MPU B3aUMOJICUCTBUU TET;

0) uayuMi 4eaoBeK; CTOSIIAs MaIlIMHA; JIeXKallas KHUTA; JBUXKYIIEeCs TeJo;
B3aMMOJECHCTBYIOIIME TENA; OKPYKAOIINN HAC MUP.

3ananme 4. Bcmaevme emecmo mouex OaHHble C1080COUEMAHUS 8 HYHCHOU (hopme.
Cuna, deticmeyrowas Ha mejno
1. YckopeHnue Tena npsiMo IpornopIuoHaILHO. ..
2. lehopmariust 3aBUCUT OT BETUINHBL...
lapuk, 08udicywuiicst no 20pu30HMAaIbHOU NIOCKOCU
1. Cuna TpeHust cooOI1aeT yCKOpeHue...
2. YcKOpeHue... 3aBUCUT OT BEJIMUUHBI CHJI, IEHCTBYIOLIUX HA HETO.

3ananme 5. Cocmagvme npeodiodHceHUus co caeoyiouuUMu c106amu.
...BO3HHUKaET...; ... IeUCTBYET CO CTOPOHBHIL...; ... IPUXOJIUT B JIBI)KCHUE...; Ha-

IIpaBJICHHUC...; BCIIMIWHA....

3ananue 6. Om OanHvIX 21a20/106 00paszyiime aKmMuHvle U NACCUBHBIE NPUYACHIUS
HACMOAUE20 6PEMEHU, CO2TIACYA UX C CYUWLeCMEUMETbHbIMU, OAHHBIMU 6 CKOOKAX.
Mooenwv: svinonams (meno — paboma) — meno, 8bINOAHAOUWee pabomy, pabomd, Gvl-
NONHAEMASl MeloM
Cosepiiats (cuiia — paboTa); BEI3bIBATH (CHUJIa — YCKOPEHHE); OTHUMATh (de-
JIOBEK — KaMEHb); TaCKaTh (UEJIOBEK — TEJICKKA); PaCTATUBATH (UETOBEK —

pY>KHHA).

3aganue 7. Bolinuwume couemaHus ¢ nAcCUBHbIMU npuuacmuamu npome@mezo
6peMEHU.
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[TomHuMaempIl Tpy3; MAYLMIMK Malb4yuK; CXaTas NPYKWHA; 3aKOH, OTKPBITHIN
YYEHBIM.

3ananme 8. O6pazyiime Ho6ble 271420716l C HOMOUWBLIO RPUCMABOK 8bl-, OM~, PA3- (Pac-).
bpocurs; nenute; pBars.

3aganue 9. Cocmaevme npeodnoricenHus ¢ npUCMAagoOYHvIMU 2aazoramu (cm. 3aoa-
Hue §8).

Kounrpouabnas padora Ne 9
XapakTepuCTHKA METO/10B U3yYeHHUs] U ONMUCAHMUS NMPHPOAbI
JIeKCHKO-rpaMMaTHYECKUE TEMBI:
1. ObcmosmenvcmeenHoe cogocouemanue ¢ npedio2oM HYmém.
2. Ilaccusnas ghopma 2nazon06 Heco8epuLleHHO20 U COBEPULEHHO20 GUOOS.

3ananue 1. Ilpouumaiime npeonoyxcenue. Ilucomenno omeemvme Ha 60npoc, uc-
nonw3ya cieoyroujue KOHCMPYKYUU: Kak? nymém ye2o? (HabarooeHus, dKCnepumet-
ma),; KaKkum nymem? ¢ nOMowblo HA2pesaHusl, GbIYUCICHUS.

1. I3BecTHO, 4TO HaOMIOEHHE — OAMH M3 METOJIOB M3y4deHus mpupoibl. Kak
M3Yy4aroT npupoay?

2. I3BeCTHO, YTO 3KCIEPUMEHT — IIyTh MNPOBEPKHU rumnote3bl. Kak MoxxHO mpo-
BEPUTH TUIIOTE3Y?

3. W3BecTHO, 4TO pacCcykJeHne — OANH W3 BaXKHBIX MOMEHTOB B paboTe ucce-
noBatensi. Kakum myTém ucciaegoBaTeab NPUXOIUT K BEIBOLY?

4. I3BeCTHO, YTO HarpeBaHue — CIoco0, MOMOTAIONUH YCKOPUTh XUMHYECKYIO
peaxkunio?

5. I3BeCTHO, 4TO pa3yioKEHHUE CIOKHOTO BEIEeCTBAa Ha MPOCThIE — CHOCO0 MO-
Jy4€HHUs MPOCTHIX BellecTB. Kak MOXHO MOJIYYUTh MPOCTOE BEUIECTBO?

6. VI3BeCTHO, UTO 3JIEKTPOIU3 OKCUIOB METAJIOB — CIOCOO MOJyYeHUs METall-
70B. KakuM 1myTéM MOKHO MOTYYUTh MEeTal1?

3ananmue 2. 3amenume akmueHy0 KOHCMPYKYUIO RACCUBHOU U HAOOOpom.

1. ®uszuka, XUMUS U IPYTU€ HAYKU U3YUaAIOT SIBICHUS IPUPOIBI.

2. PaGouue cTposT 10M.

3. MbI unTaeM pacckas.

4. OObIYHO yu€HBI OKOHYATENIBHO (POPMYIUPYET 3aKOH IMOCIIE MPOBEPKHU TUIIO-
TE3Bl.

5. B Hamm gHM npupoa UCCIAeAyeTCs ¢ MOMOILBIO CIIOKHEHIIINX TPUOOPOB.

6. YUE€HBIMU pa3HbIX CTPaH MPOBOJAATCS SKCHEPUMEHTHI IO UCCIEAOBAHUIO KOC-
Moca.

7. HayuHble OTKPBITHS UCIIOIB3YIOTCS JJIsl Pa3BUTHUSL TEXHUKHU.
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8. B HacTosmiee BpeMsl HHXKEHEPAMHU CO3Jat0TCSl CII0KHBIE TPUOOPBHI.

3aganue 3. Oopazyiime naccusHnyto popmy npuuacmus om 21420108 COBEPUIEHHO20 GU-
0a co30amb, uzyyums, bpocums, omkpvims. Cocmasvme ¢ HUMU C1O80COYEMAHUA.

3ananue 4. Om oannvix 21a20106 00pazyiime KpamKue nACCUBHbIE NPULACHIUAL.

Cnenatb, MCIHOJIB30BaTh, CO3/1aTh, 3alUCaTh, BBIYUCIUTH, B3BECUTh, U3YyUUTh,
MOJIYYUTb, OTKPBITh, TPUHSATD.
3ananme 5. Ilpouumaiime. Hcnonwv3ys naccusnyio KOHCMpPYKUUio, omeenvme Ha
e6onpoc: umo coenano 6 Hayke Menoeneeevim?

MenneneeB (1834-1907) — Benukuil pycCKuidl XMMUK, TIEPBOOTKPHIBATEIb TIe-
PUOANYECKOT0 3aKOHA XUMHUYECKUX AJIEMEHTOB. MeH 1elIeeB COCTaBUJI TIEPBhIN BapUAHT
neprogudyeckoi Tabauiel 3aemMenToB. OH MpejcKas3an cyliecTBoBaHUE 12 HOBBIX 3Jie-
MEHTOB U MpeayTaial ux cBOCTBA. MeHieleeB UCIPaBUil aTOMHYIO Maccy psija 3Jie-

MeHTOB. OH HAay4I1JI XUMHWIO IPCABUACTD.

KonrpoasHas padora Ne 10

XapaKTepHCTHKa CTPOCHHUA U COCTAB TeEJI
HCKCI/IKO-FpaMMaTI/I‘IeCKaﬂ TcMa.

Inacon «cocmasnamoy 6 pOJIU CBA3KU.

3ananue 1. /Jlononnume npeonoicenus.

1. ATMocdepHbIit BO3AYX ... @30T, KUCIOPOJ, OJIaropoAHbIE Ta3bl, BOJSHbIC Ma-
PBI, TIBUTb U HEKOTOPBIC CITyYalHbIE TPUMECH.

2. Kucnopoa u a30T ... OCHOBHYIO Maccy BO3AyXa.

3. Azot B atmocepHom Bozayxe ...78,2 % mo obowemy u 75,5 % mo macce, Ku-
ciopof ...20,9 % no oowsemy u 23,2 % no Macce, 6aroposbie rassl ... 0,9 % mno oobe-
my # 1,3 % o macce.

4. A30T, KUCJIOPO/I ... BO3AyXa.

3ananue 2. Packpoiime cKoOKu, Ha Mecme NPONYCKO8 6CMABbHIE HYMCHbIE C/108A U
8LIPAIICCHUS.

1. B (cB0O6OIHOE COCTOSIHUE) KUCIOPOJ ... B aTMOC(EPHOM BO3IyXE.

2. B (cBs3aHHBIN BUA) KUCIOPOJ ... BOJBI, MUHEPAJIOB, TOPHBIX TOPOJ M BCEX
KUBOTHBIX U PACTUTEIBHBIX OPTaHU3MOB.

3. BOJIBIIMHCTBO METAJUIOB B MPUPOJI€ HAXOJUTCSA B ... C IPYTUMHU dJI€MEHTaMHU.

4. 30710TO ¥ IJIaTHHA BCTPCYAOTCA UCKIIIOYUTCIIBHO B ... BUJIC.

99



5. Bogopon B (CBOOOHOE COCTOSIHHE) ... HA 3eMJIe JIUIIh B HE3HAYUTEIIbHBIX KO-
JMYECTBaX.

6. Boopon ... 1eBATY0 4acTh BOJBI 110 BECY.

7. Bonopon ... BcexX )KMBOTHBIX U PACTUTEIbHBIX OPTaHU3MOB, He(TH, yIJIsl, pU-
POJIHBIX Ta30B U Psiia MUHEPAJIOB.

8. lonst BomopoJa ... OKOJI0 MOJ0BUHBI Macchl CoiaHIA U OOJBUIMHCTBA APYTUX

3BE3I.

KonTposabnas padora Ne 11

XapaKkTepuCTHKA BelleCTBA 10 ero CBOiCTBAM
JIeKCHUKO-TpaMMaTHYECKUE TEMBI:

1. Koncmpyxkyuu: cnocoben + ungunumus, ooradames cnocoobHocmvio + un@u-
HUMU8.
2. Kpamxue npunacamenvhuie.

3. HecoenacosanHnoe onpeoenenue.

3ananue 1. Jononnume npeonosricenusn. Hcenonwvsyitme Koncmpykuuu cnocooen +
uHuHumU8, 061A0aMmb CNOCOOHOCMBIO + UHDUHUMUS.

1. Bona ... pacTBOpSITH MOYTH BCE BEIIECTBA.

2. @TOp ... BCTYyNaTh B PEAKIMIO C OOJIBIIMHCTBOM BEIIECTB YK€ MPHU OOBIYHOMN
TeMImeparype.

3. [Ipu XuMHUUECKUX pPEaKLMsIX BCE METAJIIBI ... OT/IABATh JIEKTPOHHI.

4. ATIOMUHUY ... BBITECHSITh HEKOTOPHIE METAJLIIBI U3 UX OKUCIIOB.

5. CepeOpo OTIUYHO... TPOBOJUTH TEIUIOTY U SJIEKTPUUYECTBO.

6. TBEpple Tena ... COXpaHATh GopMy U 00beM B CBOOOTHOM COCTOSTHUH.

3ananue 2. Omeemovme HA 60NPOCHL.

1. YUTo Takoe pacTBOPUMOCTH?

2. Yo Takoe TeIIONpOBOAHOCTD?

3. YUem cOnpOBOKIAaETCSI TOPEHUE BEIIECTB B YUCTOM KUCIOPOAE?

4. YeM conpoBOKIAETCS Pa3I0KEHUE HEKOTOPHIX BEIIECTB?

5. Kak unér pasnokeHue HEKOTOPBIX BELECTB?

6. Kak nporekaet OKHCI€HHE HEKOTOPBIX BEIIECTB a30THOM KUCIOTHI?

3ananue 3. Oopa3zyiime Kpamkyio popmy OaHHBIX NPUTAZAMETbHBIX.
TBepapli, yCTOWYMBBIN, AKTHUBHBIN, OJMHAKOBBIM, JIETKHUM, MOJIOKUTEIIbHBIN,

00JIbI1I0H, MaTICHBKUH, Y3KUH, IPO3PAYHBIA.
3ananue 4. Boipazume mvicib unaue, ucnonb3ysa Kpamkyro popmy npuniazamenbHuix.
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Mooenv: Booopoo — becysemmupwiii 2az. — Booopoo becysemen.

1. Cepebpo — mmacTuuHbIi MeTawl. 2. Bogopoa — Manmo pacTBopuMoe B BOJE
BewecTBo. 3. Ilpu HU3KUX Temmeparypax IUHK SIBISETCS JOBOJIBHO XPYIKUM METal-
oM. 4. AproH — umHeEpTHBIM Ta3. 5. Unucras Boga — 3TO mpo3padHas KUIAKOCTb. 6.
A30THasi KMCJIOTa HE SBISETCS YCTOMYMBBIM BEIIECTBOM, OHA OBICTPO pasziaraercs. 7.
OKOHHOE CTEKJI0 — OEeCIBETHOE U MPO3pavyHoOe BeIllecTBO. §. AnMa3 — camoe TBEpI0e
BEILIECTBO.

3ananme 5. Hanuwiume npeonoxcenusn, 6Cmaenan 6mMecmo MOYEK NOAHYIO UIU
Kpamkyw gopmy npuinazamenbHulX.

1. B Bune coenuHeHuil BOAOPOA BecbMa ... (pacmpocTpaHE€H WIH pacnpocTpa-
HEHHBIN). 2. Bogopoa — camblil (pacnpocTpaHEH WM PAaCIpPOCTPAHEHHBIN) SJIEMEHT
KocMoca. 3. 3apsn sapa atoMa (paBeH WM paBHBIN) uKcily TpoToHoB. 4. Cuna ... (pa-
BEH WM PaBHBIN) MO BEJIMYMHE PABHOJCHCTBYIOLIEH M MPOTUBOIOJIOXKHAS € MO Ha-
MPaBJICHUIO, HA3bIBACTCSl ypaBHOBelIMBaromen. 5. Uepe3 o0yt0 TOUYKY MOKHO TPO-
BECTHU TOJIBKO OJIHY MPSMYIO, ... (MapaulesIbHbIN WK NapajljielieH) TpeThel MpsSMOu, TO
OHH ... (TTapasuIeIbHBIN WIIH MMapalijieieH) MEXIy cOoO00i.
3ananue 6. H3 0gyx npednoxcenuii cocmagvme 00HO.

Mooenv: 3on10mo — onecmawui memani. Eco nnomnocms 19,3.
3on0mo — brecmawuti memann niomrocmuio 19,3.

1. lan orpe3ok. Ero mmna 5 cMm.

2. Menmbiit map Harpemnu 10 100 °C. Ero o6sem 200 cv’.

3. Teno aBUTAIOCH CO CKOPOCTHIO 6 M/c. Ero macca 150 r.

4. Anromunuit — cepe6pucTo-6enslii MeTam. Ero miotHocTs 2,7 /M.

Kontpoabnasi padora Ne 12

XapakTepuCTHKA BelIeCTBA M0 €ro CBOMCTBAM Yepe3 CpaBHEeHHe
JIekCuKO-TpaMMaTHYECKUE TEMBI:
1. Koncmpyxkyuu, ucnonv3yemvle npu CpagHeHuuU.
2. CpasHumenvHas cmenenb NpulacamenbHbiXx.

3ananue 1. Cpasnume oannvie seuiecmea no ux ceoiicmeam. Chopmynupyiime 6wi-
600, UCNOIB3YA Cl1e0yIoOuiUe KOHCMPYKYUU OOUHAKOBbI, CXOOHbL UNU PA3IUYHbLL NO;
CX0OCMBO UNU PAsiuyue coCmoum 8 mom, Ymo...;, OMAUYAomcs opye om opyaa mem,
umo... .

1. Cepebpo o06mamaeT BBICOKOM TEIJIO- M DJIEKTPOIPOBOJHOCTHIO. Menpb mpe-
KpPacHO MPOBOAUT TEIUIO U AJIEKTPUUECTBO.

2. A30T — OeclBETHBIN ra3, He uMeeT 3amnaxa. Kucnopon — ra3 6e3 1Bera u 3a-
naxa.

3. Kucnopoa XuMU4eCKHA aKTUBEH. A30T JOCTATOYHO UHEPTEH.
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4. Xnop — ra3 ®€ENTo-3eJIEHOTO 1IBETa C pe3KuM 3anaxoM. Bomopoa — GecrBet-
HBIM a3, HE UMEIOIIMHI 3araxa.

3ananmue 2. Oopa3zyiime cpasHumeIbHy0 CHEeneHb NPUIA2aAmeibHbIX.
CrnaObIii, BaXKHBIN, TBEP/IBIN, YCTOUUMBBIN, IMIUPOKUM, ITTHHHBIH.

3ananue 3. Omeemovme Ha 60nNPocyl.
1. Kakoit MeTamn Tsbxeliee: alfoOMUHUNA WA CBUHEIL?
2. Kakoii ra3 nerye: BOOpoJ UiIu KUCIOPOa?
3. Kakoe BemiecTBo TBEpKE: rpaduT win anmas?
4. YTto mpoyHee: YUCThIE METAIIJIBI UJIN UX CILJIABBI?

3ananue 4. 3akonuume npeonodceHue, UCNOAb3YA CPAGHUMETbHYI0 CHIENeHb npu-
JlazamenbHozo.

1. O30H OoJiee aKTUBHBIN ra3, YeM KUCIOPOJ. 3HAUYUT, KUCIOPOL ....

2. @Top OoJiee aKTUBHBIN rajoreH, 4YeM XJIop U T. 1. 3HAYUT, PTop... .

3. Kucnopoa 3HaunTenpHO Oojiee pacnpocTpaHeH Ha 3eMJie, 4YeM BOJIopoj. 3Ha-
YUT, BOJOPOL... .

4. O30H 0oJiee pacTBOPUM B BOJE, YEM KUCIOPOJI. 3HAYUT, KUCIOPO/L... .

3anaunme 5. Cpasnume sewgecmea. Chopmynupyiime 661600, UCNO1b3y:A CUHOHUMUY-
Hble KOHCMPYKYUW U C11080 3HAYUMENLHO WAU KOHCMPYKYUN 68 omauyue om W OmJiu-
yaemcs mem, 4mo...

1. Anmas u rpadut — 10 TUIOTHOCTH.

2. Kucnopoa u Bogopo1 — 1o pacrpoCTPpaHEHHOCTH Ha 3eMJIE.

3. [Ipy OOBIYHBIX YCIOBHUSX BCE METAJUIBI HAXOASATCS B TBEPIAOM COCTOSTHUHU.
PTyTh — 3TO MeTaJlJ1, KOTOPBIM HAXOIUTCS B KUJIKOM COCTOSIHUHU.

4. Ilpyn XUMHUYECKUX PEAKIHSIX METAIbl OTAAIOT 3JIEKTPOHbI. CKaXUTE O KOJIU-
YECTBE AJIEKTPOHOB J0 U MOCIIE PEaKLIUH.

5. luak — tBEpaABIM MeTail. HaTtpuih — odeHp MATKuM. Ero MOXKHO pe3aTh HO-

ZKOM.

Konrpoabnas padora Ne 13

XapaKkTepuCTHKA NPUMEHEeHHUs1 00raTcTB NPUPOALI U HAYYHBIX 3HAHU I
0 Hell HA MIPaKTHKe
JIekCuKO-TpaMMaTHYECKUE TEMBI:

1. Ilosmopenue mamepuana.
2. ObcmosmenbcmeeHHble CI080COUeMAanUs ¢ Npeono2amu 01, 8 Ka4ecmee, Kax.

3. Inazon no3eonams 6 ponu cesA3Ku.
3ananme 1. Omeemovme na eonpocul.
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. JI71s1 4ero 4enoBeK U3ydaeT NPUPOIY U €€ 3aKOHBI?

. Uto n3yyvaer xumus?

. Urto Takoe ¢usuka?

. I'me npumensOT XI710p?

. {5t yero mpuMeHstoT XJ0p?

. Kakumu 1ieHHbIMH CBOMCTBaMU 00J1a1aeT aTIOMUHUNA?
. B xakom BuUJIe UCTIONB3YyETCS ATFOMUHUIN?

. UTo Takoe AOpalrOMUHUIN?

O 0 1 O Li & W N —

. I'ne anroMuHMil UCTIONB3yETCS B BUJIE CILJIABOB?

10. 1151 4ero ucnonabp3yeTcst YUCThIM ATTFOMUHUN?

3ananme 2. Hanuwume npeodnosxcenus, 3amMeHU8 NACCUBGHYIO hopmy 2nazona ak-
MUGHOI U HA0OOpoOm.

1. Dnexrpuueckast SHEPTUsl LIMPOKO NPUMEHSETCS HA TPAHCIIOPTE.

2. A30THas KUCJIOTa MPUMEHSETCA B KAYECTBE OKUCIUTENS] BO MHOTUX XHUMHYE-
CKHX IIpOLIECCax.

3. HexoTopble CUIMKATHBIE MOPOAbI (HAPUMEpP, TPAHUTHI) IPUMEHSIOTCS B Ka-
YECTBE CTPOUTEIBHBIX MAaTEPUAIIOB.

4. He(dTp Mcmonb3yeTcss KaK TOIUIMBO M LEHHOE ChIPhE JJII XUMUYECKOW MpPO-
MBILIJIEHHOCTH.

5. PTyTbh ncnonb3yeTcs AJig NPUTOTOBIEHUSI TEPMOMETPOB.

6. Tspk€nmyro BOLy NPHUMEHSIOT B KAYECTBE 3aMEJINTENS] HEUTPOHOB B SIAEPHBIX
peakTopax.
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