


























10. 3nu3006! ypokoB

TpeTba nosvuusa a=2, b=28,c=4

Mocne obbsacHeHUs yyalwmmca npennaraetca 3agaHue: NnoCTPpoOUTb rpa(*)MKld KBagpa-

THUUYHOM PYHKLMMK.
Hanpumep, f(x) = —2x*+8x+ 2, f(x) =12+ 4x+ 3.
Mocne BbINONHEHHOM PabOTbl NPOBEPKY MOXKHO NMPOU3BECTH C UCMO/Ib3OBAHUEM TEMA-

Thueckoro akpaHa Ne 2,

flx)=—2x*+8x+2

a=-2
b=138
c=2
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10. 3nu3006! ypokoB

Keappatuunas dpyHkums
paduk kBagpaTNHHON GyHKLMN (2)

I KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, 4«
[IIE a, b, c— TPOU3BOLHBIE YAGTA, TPUMEM a # 0 o
_ _ b\?, dac—b* &
FPAGVIK GYHKLMN yfax2+hx+cfa(x+z)+ =L _NAPABOJIA
KOOPAMHATHI . _ b
BEPLLIVHbI (,%;‘mimb) OCb MAPABOBI * =75,
MAPABOJTbI
N [ q=lo 5 9 5 1
- Ll [
\ N /b
-10 -5 (4] 5 10
‘\‘ /’ b=||u|||u|||u®||u||
\ M/ c=T bl | g
a 1, - [ [ [
b
X 2 Aa
y= 1-x+ 4 -x+ 3
D -
R e
1 REAS
& 3

flx)=122+4x+3

a=1
b=4
c=3

Pa6boma ¢ mecmamu [N (¢ 1 no 6).
MoxHo pacneuvataTb (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NpPOBEPHTb Y JOCKH
(E%)): camo- unun B3aumonposepka.

Keappatuunas dpyHkuus

-

BbinonHuTe 3anaHus
i PR
Ne5. Ha ogHOM 13 prCYHKOB M3006paxeéH rpaduk GyHKLMN 1) a7
y =x2+ 3. YKaxuTe 3TOT PUCYHOK. &
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lTocmaroBka fomawrezo 3a0aHus.
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10. 3nu3006! ypokoB

10.2. YpOoK XuMHUM.
CBoOMCTBa 6€/1KOB U UX NPUMEHeHHue (feHaTypauus)

Mepen Hauanom paboTbl BCMOMUHAEM W OBCYXXOAEM MOHATHS, TEPMHUHbI, 3aKOHOMEP-
HOCTH, CBSi3aHHbIe CO CBOMCTBAMU W CTpOeHHeM besika.

MNepen yueHWKaMu cTaBsTCA BONPOCHI:

MO>KHO NK HapyLwKTb cocTosiHWe Benka?

Kakoe siBneHue HasbiBaeTcs AeHatypauuein?

Aenamypayus — npouecc paspylieHus CTpyKTypbl 6enka. MpuunHamu sisnsiotcs
COJIU TSXKENbIX METAJI/IOB, HarpeBaHue, U3slydeHWe, MexaHM4YeCKoe BO3eUCTBHE.

Kakue gnst atoro Heo6xoanmbl 06opyLoBaH1e U peaKkTHebl?

DopmynupyeTcs uesb paboTbl, COCTABAAETCA NNaH AEHCTBUM (3anucb B TeTpaasx).

MpuctynaioT K HabOAEHWUAM U UCCNELOBAHUIO B3aMMOLENCTBUS Benika ¢ pacTBOPOM
HWUTpaTa CBUHLA, CNUPTa U NPU TENJIOBOM BO3LENUCTBHM.

Ceov HabilofeH1st yUeHUKH 3arucbiBatoT B TETPadb.

&
MOMOLLb operka

WccnepyiiTe BAXSIHYE
pasHbIX PpaKTOPOB Ha Genok.

hacTBop
aTa CBUHLIA

=

al

cnupt

®»@E

Ha JKpaHe 3KCNepruMeHT No uccnenoBaHUo BIMAHUA Pa3/IMYHbIX (*)aKTOpOB Ha 6enokK.

Mepsbiit sTan. Tennosoe Bo3aelcTBUe Ha HeNOK.

topona

pacraop
arpara comia

ropenia

pactacp. pacrao
suTpara cam arpata comia

&

anpr

» o & ®OD

Mpu HarpeBaHWK NPOBUPKK C PACTBOPOM siMUHOrO Genka B Hel nosBasioTcs Gesble

xnonbsi. KuneTnueckas aneprus, coobuiaemas 6enky, Bbi3blBaeT BUOPALMIO €ro aTOMOB,
BCNEACTBHE yero cnabble BOJOPOAHbIE M MOHHbIE CBSA3W pa3pblBaloTca, U 6enoK ceepTbl-
BaeTcs (Koarynupyet). Ha cKopocTb M MHTEHCHMBHOCTb Npouecca TenI0BOH AeHaTypaLmH
oKasblaloT 6o/blioe BausHWe pH pacTBopa W NPUCYTCTBUE 3NEKTPOIUTOB.

Yualupeca usyyaiot KpaTKyio yuebHyo MHGOPMaLMIO O MPOUCXOAALLMX U3MEHEHUSX B
CTPyKType 6esika Ha MONeKyNAPHOM YPOBHeE.

()




10. 3nu3006! ypokoB

Bropoii atan. BnusHue pactsopa Tsxenoro Metanna Ha 6enox.

Ha npumepe pactBopa HUTpaTa cBMHLA

ropona

pacrsop.
irpara coa

pacraop
wTpara comna

'ﬁ

anpr

» @)

)
=)
a

B 3TOM cnyuae peHatypauus 6eska Bbi3biBaeTca afcopOumei HOHOB TSXKeNbIX MeTan-
NIOB Ha NOBEPXHOCTH BENKOBbIX MONIEKYN C 0OPa30BaHMEM HEPACTBOPUMbIX KOMMJIEKCOB.

MonoXKUTENbHO 3apsiXKEHHbIE MOHbI TAXKENbIX MeTanoB (KaTMOHbl) oBpasytoT npouy-
Hble CBA3W C OTPULATE/IBHO 3apS>KEHHbIMW MOHAMMK W YaCTO BbI3bIBAIOT Pa3pblBbl MOHHbIX
ceazei. OHW TaKKE CHUXKAIOT 3/IEKTPUUECKYIO NONAPU3aLMio Benka, yMeHbLuas ero pac-
TBOPUMOCTb. Yualurecs U3ydatoT KpaTkyto yuebHyo MHopMaLmrio 06 NPOUCXOAALLUX U3-
MEHEHHWAX B CTPYKType Benika Ha MONeKyIsIpHOM YPOBHe.

TpeTtuit atan. BausHue opraHuueckoro pacteopuTens Ha 6enok.

Ha npumepe cnupTa

ropona

pacrsop.
irpara coa

ropona

Sovnn
i
2
™

cmpr

pacraop
wirpara comesa

@

cmpr

'ﬁ

anpr

» @) » @) » @)

OpraHuyeck1e pacTBOPUTENH paspyLuatoT ruapaTHyto 06on0ouky 6eska, uTo NpUBOAUT
K NOHUXKEHHIO €ro YCTOMYUBOCTH W BbiNaaeHuio 6eska B ocafoK.

LnnTenbHbIi KOHTaKT Benka co CNIMPTOM NPUBOLAMUT K HEOBPaTUMON AeHaTypauuu.

Yualuueca M3yuatoT KpaTKyto yuebHylo MHGopMaLmMio 06 NPOUCXOAALMX U3MEHEHUAX
B CTPYKType 6enika Ha MONEKYISPHOM YPOBHE.

MNepen noasefeHUeM UTOrOB UCCNIEQOBAHUS MOXKHO PAacCMOTPETb NOJIOXKHUTE bHbIE U
oTpULaTeNbHble CTOPOHbI ABJEHUA AeHaTypauuu B BUAe AoKNafos. [loknagpl yueHukamu
roToBATCA 3apaHee (2—3 yyeHuKa M3 Kfacca).

Bo3MokHble Tembl:

1. WcnonbsosaHue feHaTypauuu B MeauLMHe (CBOWCTBO BE/IKOB CBA3bIBATb MOHDI TSXe-
NibIX METa/I/IoB UCMO/b3YeTCs B MEAULMHE NPU OKa3aHWK NepPBOW NOMOLLM NOCTPAAAB-
UMM OT OTPABJ/IEHWS COMSIMU MELH, CBUHLA, PTYTH).

2. TlpUurHbBI CTApEHHSA U TMBENU XKUBbIX OPraHU3MOB.

O6wi1e BbIBOABI NO UCCNEAOBAHUIO (OTBETbI HA BOMPOCHI):

1. Yrto sBMNOCH NpUUMHOMN aeHaTypauun?

2. Yrto npousowio B pe3ynbTaTe geHaTypauun?

3. O6patuma 1 gaHHaa aeHatypauus?
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10.3. YpoK PU3MKU. IKcnepumMeHTaNbHana 3aja4ya

Lenos ypoka: onpepenuTb yaebHYO TEMIOEMKOCTb BELLECTBA, M3 KOTOPOro cAenaH
UMAMHAP.

Mpexxkae yemM NPUCTYNUTb K BbiNosHeHUIO paboTbl, cneayeT oBCyauTb C ydalUMKCA
OCHOBHOE MOHsATHEe — «YAesibHas TennoémKocTby. CornacHo onpegenexuto pasobparbcs
B HeoHX0AMMOM 0BOPYAOBAHMH U OLEHWUTb BO3MOXKHbIE NMOrPELHOCTHU B MOJTyHEHHbIX pe-
3ynbTartax. 3aTeM NPUCTYNaTh K PELUEHHUIO U aHaNU3y HabNloAAeMbIX SIBNIEHH.

OrtkpbiBaeM TeMmatuueckuit akpaH «OMPEAENEHUE YIEJIbHOW TEMJIOEMKOCTU
BELLIECTBA».

OQ,O. Konuuectro Tennotsl. YaesbHas TEMNI0EMKOCTb U TENJIOTA CropaHmst

Onpegenexne yoenbHon TENI0EMKOCTI BELLLECTBA
o ‘
oC . o o4
e [l @
— o [t}
- N~ S
| N g |
® @ @ @ Macca
62,4r 46T
S S
D®
TeMnepaTypa 50 .19 o 10 20 30 40 50 60 70 8o 9o [ Ml
Tena ‘ Aa
Temnepatypa 3o 40 50 60 70 80 90
Boﬂb}\D.HmH...W.H...HH.‘.... =
@«
obbem 15 20 25 30 35
l ’!‘ BOAbl T T T I(D‘ LML L | 2
=

. Ha temartnyeckom 3KpaHe Bbl6l4paeM UMAnUHOP.
YcTtaHaBnvBaem Haya/ibHYO TeMnepartypy oaa uMaMHapa v soabl.

YcTaHaBnMBaeM 0ObEM BOLbI B MEH3YPKE.

AW =

YcTaHoBHB Kypcop Ha BbIOPaHHbIM LMAUHAP, NEPEMELLAEM €0 B MEH3YPKY W Habnto-
[aeM 3a NpoLeccoMm.

Konuuecteo Tennotel. YaesnbHas TEMI0EMKOCTD 1 TENJIOTa CropaHus

5§ OnpeneneHne yoensHon TENN0EMKOCTU BELLLECTBA
[ «
oC 2 o
L @
— o
— S
— f— i
© @ O @ "Er
v
624r 46T O
o
2@ =
TEMNePaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
Tena UL LS AU UL I L L) Aa
TeMnepaTypa 3o 40 50 60 70 80 90
R »
@
‘ 06bem 15 20 25 30 35 ;
< -, =Yo7 1 L L L L L LA L L L L L 2
[ S 1

5. TonyuyeHHble faHHble 3anUCbiBaeM B TeTpaib.
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3A0AYA
B kanopumetp Hanunu Bogbl Temneparypoi 30 °C 8 o6béme 20 mn. B Bogy onyctunm
unnnHap maccon 127,5 r, temneparypa kotoporo 20 °C, npu 3ToM TemMneparypa Bogpl CTa-
na 26,5 °C (yaenbHow Tenno€MKOCTbIO BHYTPEHHErO CTakaHa KanopumeTtpa npeHebpeub).

[aHo: AHanus 3agauu:
Uununap LunvHap oTnaéT HeKOTOpPOE KOJIMYECTBO TEMIOTbI BOLE:
= = -3

m1—127,5r—127,5~ 1073 kr O1=C1.m1.(f01—f’(1).
t,=20°C B

ofa nosiydaeT oT LMAMHAPA HEKOTOPOE KOJIMYECTBO
t,=26,5°C .
Boga TennoTbl:

=c,-m,-(t,—t,).

V,=20mn=20- 10" m* Q= ¢, my- (1, ~ ty)
t,=30°C
t,=26,5°C

¢, = 4200 L/ (kr - °C)

Haitn: ¢, — ?

I'Ipouecc nepenayn HEKOTOPOro KoJsitdecCTBa Ten/10Tbl OAHONO Tesla APYromMy Ha3blBa-
eTcsa TennoobmeHomM. B pe3ynbTaTe Takoro npouecca nonyyaem

Q=0,;

Comy - (G = 8) = ¢, my- (t, = ).

Tak Kak faH 06béM Bofbl, a HaM HeOBXOAWUMa Macca, TO HeOBXOAUMO BOCNOb30BaTb-
ca popmy o

m, =V, py
rae naoTHocTtb Bogbl p = 1000 kr/m?,
Torga
cpomy - (b, —t)=¢,- Vyop,- (8, — 1),
Pewenue:

. _4200-20:1000-(30-26,5) .,
' 127,5-10°(26,5-20)

MpoBepka eAUHUL, U3MEPEHUS:

c :{ Dok -m® -kr-°C } Ik

kr-°C-M° -kr-°C

kr-°C

Orteet: ¢, = 354,7 [k /(kr - °C) — natyHb.
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10.4. YpoK $u3ukKu. JlabopatopHaa paéora
«A3mepeHue yaenbHOM TENNOTbI NIaBN€HUA NbAar.
Pa6ouuit nuct

dama

Lless: onpenenvtb yaenbHyto TENIOTY NaBieHus Nbaa.
O6opydoBaHue:

(yvawuecs onucsiBarom no 3KpPaHy)

lMpaBuna mexHuku 6esonacHocmu. BuumatenbHo npounTaiite npasuna.
OtmeTbTe Te npasuia, KOTopble HeoBXxoauMo cobofaTb NP BbINONHEHWUH LaHHOM

paboTbl.
O byabTte ocTOPOXHbI NPU paboTe C KUAATKOM W HarpeTbiM TEIOM.
O He paznuBaiTte Bogy — BO3MO>KHbI O>KOTH.
O byabTte ocTopoXHbI NpH paboTe CO CTeKNSHHON nocynow (TepMOMeTp, CTakaH, MeH-
3ypkKa).
O PryTb, cCOfepKawascs B TepMmomMeTpe, 24081Ta!
O CHumaiTe gaHHble, He BbIHUMasi TEPMOMETP U3 KULKOCTH!
O Hacrone He AOJI>KHO 6bITb HUKaKHUX NOCTOPOHHUX NpeamMeToB.
CXXN| KonnuecTBOo TensoThl. YaenbHas TEM/I0EMKOCTb U TEMJIOTa CropaHus EEES
M OnpepenexHve yaoensHoM TENIOEMKOCTI BELLLECTBA '
& “«
oC o L4
= e Iz
. 2‘ 5
— N =
<
D= i |
Mmacca
® @ O @ @
62,4r 461
&
=6
Te""”epagg: 2010 0 10 20 30 40 50 60 70 80 90| Ml
IH@IIIHHIHIII\\HIHIII\\HIHIIIHHI\IIIIHHI Aa
Temneparypa 3o 40 50 60 70 80 90
E Boﬂbgl\\\II\\\\II\\\II\\\III\\III\\I )
i ( «
l o6bem 15 20 25 30 35 2:1
¥ BQ'U'MI\\I\@Il\\ll\\ll\ll\l 2
Xop paborbi:
1. Onpepenute LeHy feNeHUs TepMoMeTpa.
2. OnpepenuTe LeHY feNleHUS MEH3YPKH.
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3. Habniopaiite npouecc Ha akpaHe (Ha MHTEPaKTUBHOM AOCKE).

00 KonuuecTteo Tennotbl. yﬂeﬂbﬂaﬂ TEMMIOEMKOCTb U TEMJIOTA cropaHuvs
I OnpepnenexHve yaenbHOM TEMNNOEMKOCTUY BELLLECTBA
: «
2 L4
= e @
2 e
o~ o
E W |
@ @ B @ - @ maccal
62,4r 46T
E o
=6
TeMNEePATYPA o0 .40 0 10 20 30 40 50 60 70 80 90
Tena
! Aa
TEMNEPaTyPa 30 40 50 60 70 80 90
Bop’bl,‘[\Ml\\HIHHIHHIHHIHMI )
. L ]
obbem 15 20 25 30 asl|
BO,EI.bI"\\\_\\\‘l\\\‘l\\\‘l2
4. 3anonuute Tabnuubl.
Ta6auya 1
m, Kr C, D/ (kr-°C) ¢, °C t,°C
CTakaH BHYTPeHHHWH
W3BECTHa M3BECTHa
Ta6auya 2
m,, Kr C, Ox/(kr-°C) t, °C t,, °C
Bopa
Tabauua 3
o
) m_, Kr t, °C A, ok /Kr
Nén

5. OnuwuTe npouecchl, NPOUCXOASALLME C BOAOW, CTAKAHOM U N1bAOM. 3anuLumnTe pacueT-
Hble POPMY/bl A5t ITUX NPOLECCOB.

1)
2)
3)
4)

6. Kakoe siBneHuve bl HabnopaeTe?

a
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7. Mo paHHbIM NepBoM Tabnu1Lpbl paccunTanTe Q.

8. [o paHHbIM BTOpOM TabuLpbl paccunTanTe 02.

9. WM3o0 nbpa B npouecce nnaenenus obpasosanack Bogaa. MNonbayscb gaHHbIMK Tabnuy 2
U 3, paccuuTanTe KonMyecTso TennoTbl @, NoNyyeHHoe 3TOM BOAOH.

10. Ans Habnoaaemoro npotecca MoXHO 3anucats: Q, + Q, = Q+Q,rne Q,=m -
Monyuaem chopMyny ans pacuyéta yaesbHOM TennoTbl NAaBAEHWUs Nbaa (YUEHWKH 3a-
MUCbIBAIOT CAMOCTOSATESIbHO).

11. Paccuntaiite yaenbHylo TennoTy niaefieHUs ibja (yY4eHWKH BbIMOJIHAIOT CaMOCTOS-
TeJNIbHO).

12. NMonyyeHHbl# pesynbTat 3anuwuTe B Tabauuy 3. CpaBHWUTE NONyYeHHOE 3HaUYeHHe C Ta-
61MLen yaebHOM TENIOTbI NIaBNEHNUS BELLECTB.

13. Cpenaiite BbIBOL, U yKaXKMTe BO3MOXHYIO MPUUYMHY HECOBMALEHWUs PACYETHbIX WU Ta-
BNIMUYHbBIX 3HAYEHWI YAENbHOM TENNOTbI NIABIEHUS NibAa.

)
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10.5. Ypok 6uonornu. OnopHo-aBuraTte/sibHas cucTtema 4ejioBeKa.
CtpoeHue KocTten

Llesu ypoka: NO3HaKOMWTb YYaLLMXCS C COCTAaBOM U (DYHKLMUSMU OMOPHO-ABUraTe/ib-
HOM CUCTEMbI, CTPDOEHWEM U CBOMCTBAMU KOCTEM.

X0/l YPOKA

O6vscHerue HoBo2o0 mMamepuaa.

Bonpocbl k yyawumcs:

— Yro Ham nomoraeT gsuratbcs?

— W3 uero »ke COCTOUT ONOpPHO-ABUraTesIbHbIN annapar?

PaccMoTpuM dbyHKLMHK, KOTOPbIE BbINOJHAET CKEJET.

1. Onopa Tena W ckeneta — NPOSBISETCA B TOM, UTO KOCTH CKesleTa U MbllLbl 06-
pasyloT NPOYHbIM KapKac, NOAAEP>KUBAIOLLMM BHYTPEHHWE OpraHbl U He JAlOWUi UM CMe-
LWaTbcsl.

2. ipuratenbHas — OCYLLECTBASIET NEPEMELLEHHE TENA B NPOCTPAHCTBE.

3. 3awmTHas — 3awuiLaeT opraHbl OT TPABM.

4. O6MeH BelecTB — B KOCTAX HAXOLMTCS KPACHbIM KOCTHbBIA MO3r, YUacTBYIOLWI B
npoLeccax KPOBETBOPEHHS.

PaccmoTpum cTpoeHure KoCTH.

—
g CTpoeHue, TUbI KOCTeV! M UX CoeaHeHme (2) EE6)
MaKpOoCKOMM4ecKoe CTPOEHUE KOCTU -]
«

TUMbl KOCTEN >
- of

,Fonoexa Tpy64aToi
KOCTH
oly64aToe BeLWecTso
@
MnotHoe BelwecTso @
HankocTHuua @
@~
Cpentsis YacTb @ Aa
TpyGuaTOi KOCTM B
© »
©KENTbIi KOCTHBIN MO3H @ -
2
m—
g CTpoeHMe, TMMbI KOCTEN 1 UX CoeuHeHMe (2) (=
MuKpocKonMyeckoe CTpOeHUe KOGTH

TUMbl KOCTEN v

HapkoctHuua
\ = My6yatoe

2 BEWecTso
KOCTU

MnotHoe
BELIECTBO ¢
KOGTU

KocTHble
KNeTKn

KposeHoctHble N
cocyae!
v HepBbI

SIGIGISICIOIS)
8 e3MEE
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Yualuecs 3aprcoBbIBalOT KOCTb M NOAMUCHIBAIOT €€ OCHOBHbIE YacTH.

3a CUET KaK1X BeLLeCTB AOCTUraeTcsl MPOYHOCTb KOCTU? 3a CUET HEOPraHWMYEeCKHUX Be-
LLECTB — COJIEN KanbLus U choccopa. PaccMoTprM BHyTpeHHee cTpoeHre KocTu. Mocmo-
TpUM pparmMeHT cuabma.

CTpoeHue, TUIbl KOCTel 1 ux coeguHeHne (2) (=) x]

CTpoetue KocTel y [}
€«
L4
@

&
(O]

GO0 et

Kakoe BHyTpeHHee cTpoeHHe UMetoT KOCTU? KocTH NOKpbITbl NIOTHOW COeAHUHUTE b-
HOWM TKaHblO — HaAKOCTHULEHN. Y KaXKAOoH KOCTH BbIGENSIOT KOMNakTHoe (MnoTHoe) 1 ry6-
uaTtoe BeLLEeCTBO.

MoryT nu koctu pactu? B kakom HanpasneHnn? Koctu MoryT pactu B AJIMHY U TOJILLU-
Hy. B LnMHY OHM pacTyT 3a CUET AeNleHHUs KNETOK XPSLLA, PACNOJIOXKEHHbIX Ha €€ KOHLaX.
3a cuéT peneHus KNeToK BHYTPEHHEro €105 HAAKOCTHULbI KOCTU PACTyT B TOJILLMHY U 3a-
pacTaroT npuy nepesiomMax.

Kak coeguHsotcsa mexkay coboi kocTu B ckenete? MocMoTpuM dparMeHT dunbma.

g CTpoeHue, TUMbl KOCTeNl U UX coeauHeHue (2) EEEE
Tunbl coOefUHEHUS KOCTEN [ ]
TUMbl KOCTEW -~ «
o7
CycTasHas]|
ronoeka
HenopewxHoe
(MO3BOHKM KpecTLa, @
KOCTV Yepena) CycraBHas @
cymka
®
Xpsi, @
Aa
Cycrasmas XKuposast @
KMUAKOCTb : TKaHb
R
R «
MoaBuxHoe — cycTasbl 5
MonynoggwxHoe (No3BOHKM) (1OKTEBOMA, KOJIEHHbIN 1 Ap.) 21

(50 )




10. 3nu3006! ypokoB

—
g CrpoeHute, TUNLI KOCTe! 1 X CoeauHeHme (2) =08)
CoepuHeHue KocTei [ ]

SIGIOISICIOIS]
2eym-oBFo L

MoskHo BblAE/IUTb TPU THUNa COeOUHEHUA KOCTeM: HenoABuW>XHOe, nonynoasuXXHOe,
noaBU>XHOeE. nOCﬂe,D,HMIjI TMN CoegUHEHUA Ha6mop,aeTc;| B CyCTaBax. J1o obecneunBaeT
NOABUXKHOCTb KOHeYHOCTEMN.

PaCCMOTpMM CTpOeHHUe CyCTaBOB U ABUXKEHUE B CyCTaBax.

—
SO < O B 2 =)
CoefvHeHus cycTaBoB — 3D-monenu -3
€«
L4

SIOGISIOIOIS]
2eym-oBFo L

—
CTpoeHue, TUNbI KOCTEli 1 1X CoeamHeHMe (2) T=e:)
Buabl coeivHEeHW CyCTaBoOB — Cna oy [ ]

SIGISISIGIOIS]
2eym-oBFo L

[ cemome e ) &
00000 @@ @

(51 )
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Cycrae 06pa3syeTcst KOHLAMK KOCTEH, 3aK/IIOYEHHbIMU B CYCTaBHYIO CyMKY. [lBuxkeHue
B CyCTaBax OCYLLECTB/ISIETCS MbILULAMH.
3apaHus Ha 3aKpensieHWe MaTeprana MOXKHO NPeAJIoXKUTb B TECTOBOMW hopMme.

CTpOEHMe, TUMbI KOCTEN 1 NX COeaUHEHNE (2) | ggg\l
| BoimonHuTe 3amaHus. [~}
4«
Ne 1. KocTb 0Gpa3oBaHa TKaHbio o
@

_ HepBHOW
J anuTenuanbHou
J COEVHUTESNILHO

0 MblWEeYyHOoI

)

»

21

o8

NSICHOICIGEGICIGECOKGL

—
CTpoeHite, THMbI KOCTEl 1 MX CoeauHeHme (2)
BbINoHUTE 3aKaHusl.

Ne 2. MMNOCKOW KOCTbIO IBASETCH

PA2@

» 6GenpeHnHasa

2 nonaTtka

-~ MO3BOHOK
- nokteeasa
)

»

21

NSICHOISIGEGICIGIOION

o8

—
' | CTpoenme, TunbI KocTeii 1 UX coeanHenme (2)
| BbINOSIHUTE 3aaHusl.

Ne 3. MyBuaTOI KOCTbIO IBNSETCSA

PA2@

o~ JokKTeBas

0 MO3BOHOK
 Manas 6epuoBsast

0 KOCTW CBOAA yepena
I
o]

«

OO LE® )

o8

(52 )




10. 3nu3006! ypokoB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
| Bbinonxure sagaHus.

Ne 4. HenodsuxxHOe coedmHeHue KOCTel JocTuraeTcs
obpasoBaHuem

0 WBoB
O XPSILLEBbIX NPOKIALOK

) COeAVHEeHUst KOGTEeW C MOMOLLLIO XpsiLLel

0 CycTaBoB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
Bbinonxure sagaHus.

Ne 5. MoaBMXHOE COEAMHEHNE KOCTeN 4OCTUraeTcs
obpasoBaHuem

0 CcycTaBos
0 XPALLEBbIX NPOKNAA0K

) COedVHEeHUsi KOCTEW C MOMOLLIbIO XPsLLEn

~ LBOB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
| Bbinonxure sagaHus.

Ne 6. Ckenet obecnednBaeT Teny 5 o
_ BCe HasBaHHble PyHKLMN @ @
o onopy @

coxpaHeHnune pop @
. COXpaHeHu Mbl
©
0 3awWwuTy BHYTPEHHMX OPraHoB r@ :
DL
@ Q
«
e Y
v

g

53




10. 3nu3006! ypokoB

10.6. Ypok 6uonorun. CKenert 4yesnoBekKka

Llesiu ypoKa: n3yunTb CTPOEHHE CKeNeTa YenoBeKa.

XOA YPOKA

Ob6vscHeHue HoBo2o mamepuana.

Bonpocsl k yuawumcs:

— BcnomHuTe M3 Kypca 300/10rMM OCHOBHbIE OTAE/bl CKesleTa MyieKonuTatowux. Mo-
npobyiTe Ha3BaTb OCHOBHbIE aHAIOTMYHbIE OTAESbI CKE/IETA YE/IOBEKA.

CkeneT 4enoBeKa Le/IMTCS Ha TP OCHOBHbIE YaCTH: CKENeT rofloBbl, CKE/IET TY/IOBULLA,
ckeneT KoHeyHocTew. [locMoTpuTe Ha aKpaH.

9| Ctpoenue, Tunb! kocTel u ux coegutenve (1) BEE8
CKeser 4Yenoseka o
o o «
xocrs xooTs o7
¥
ancouan
o @

BepxHeeniocTHas
KOCTH.

ay6ui

ckynosas
- KOCTL,
WEVHbI
OTAEN HuXHedenooTHAR
MO3BOHO4HVKA KOCTL.

saTeinouHas

xnounua b
nnevesas @ nonara
oors @
«, (10 pébpa 7
rovaura @ NOSICHIYHBIN @
OTAEN
KooTH NO3BOHOUHVIKA @
npeannedsn i
KooT kviGTH
TPYAHOI OTAEN i @
NO3BOHOYHMKA ECTHOBA J
NO3BOHOUHMKA @ Aa
Tagossie (7
KOMYMKOBBIN
) &
Geapenran MO3BOHOYHVKA
oo, @ »
HaKonenvas .
W manas Gepuosuie D
KoCTH ronenu KoCTU CTONN 3 20 l
CtpoeHue, TUNbI KOCTel U ux coeguuenne (1) iggg’
Ckenet ]
«
7
L4

SIOISIOIOIS
L 2 S

]
—

Ckenet ronoebl — yepen.




10. 3nu3006! ypokoB

PaCCMOTpMM OCHOBHbIE OTA€eNbl Yepena: MO3roBoW U ﬂMU,eBOFI. 3anuvwem B TeTpagb,
KaKUWMU KOCTAMU o6pa303aH MO3roBoM 1 ﬂMLI,eBOI:i OoTAe1bl Yepena.

g Ctp , TUMNbI KOCTel U ux coepuHenue (1) BE
l CTpoeHue Yepena

3

a
=
=

2

SIOISIOICKS
L2 S

@)

]
—

Yepen BbINONHSAET: 3aWMUTHYIO (PYHKLMIO — 3aLLMLLAET OT BHELLUHWX NMOBPEXAEHWUH ro-
JIOBHOW MO3T U OpraHbl YyBCTB, ONMOPHYIO — K HEMY KPENSATCS MbILULbl IULA.

OcHoBHble OTAENbI CKe/eTa Ty/IOBULLA — 3TO rpyAHas KieTka M No3BOHOYHHUK. Mocmo-
TPUTE BULEOPOJIMK U OTBETbTE Ha BOMPOC: KaKasi OCOBEHHOCTb B CTPOEHWH MO3BOHOUHUKA
CMsIr4aeT TOIUKK Npu xofbbe, Here, npbikkax? PaccMOTpUM, U3 KaKUX OTLE/IOB COCTOUT
NO3BOHOYHMK.

|g Ctp , TUNbI KOCTEe U nx coepunenue (1) BE
CTpOeHVle MO3BOHOYHUKA

3

a
=
=

2

(B

£ 8 [

SIOIOIOICKS

@)

]
—

PaccMoTpuM, KakuMK OTAenamu npeacTas/ieHa rpyaHas KaeTtka. ITo rpyauHa, pebpa
(12 nap), pebepHble xpswu. [pyaHas KneTKa BbINOAHAET PYHKLUWK: 3aLUTHYIO — 3alliu-

&2




10. 3nu3006! ypokoB

WaeT cepaue, NIerkue, KpyrnHble coCyAbl U Apyrve opraHbl OT NOBPEXAEHUH, ONOPHYIO -
CNY>KUT MECTOM NMPUKPENJIEHUS LbIXaTe/IbHbIX MbILLL,.

g CTpoeHue, TUMbI KOCTel U ux coeauHenue (1) igggP
CTpoeHe rpyaHOoM KneTkun

=

SIOISIOIOYS
> ¢ 30l

58
=

i OO

3akpenneHue 3HaHWI NPOBOAWTCS B NPOLIECCE BbINOJHEHUSI UHTEPAKTUBHOIO 3aiaHus
«CobepH ckenet BepxHEH KOHEUHOCTHY.

g CTpoeHue, TUMbl KOCTel 1 ux coeguHenve (1) igggP
Cobepu Moaenb BepXHEN KOHEYHOCTU YeNoBEKa

=

W

DIDISIOIOYS
> ¢ 30l

58
S

=AOLOL

MpoeepKa yCBOEHMS yUaLLMMMUCS OCHOBHbIX 3HaHUM MPOW3BOAWTCA NPU NOMOLLMU UHTE-
paKTUBHOM Tabnuubl.

56
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10. 3nu3006! ypokoB

| Crt , TUNbI KOCTel U ux coeauHenue (1) ggml
Ckener 4yenoseka a

[DIGISIOIOIS)
S ¢ 3 [l X [F

RS
(=)

a3

Tak ke MOXXHO npennoXX1Tb ydyalwMMcCs BbINOJIHUTb TECTOBbIE 3a4aHUA U OTBETUTb Ha
BOMPOCHbI.

Crt , TUNbI KOCTel U ux coeauHenue (1) ggml
li Bbinonxure 3agaHus. [}
4«

Ne 8. 0 4MCy NO3BOHKOB CaMbIM KPYMHBIM SBSETCS OTAEN

$ 2

 MNOSICHNYHbIN

) KpecTLoBbIi

 TpyaoHoOn

O WeHbIn

NGEONOICICICICIOIOIGL

o8

Crt , TUNbI KOCTel U ux coeauHenue (1)
l BbinonHure sagaHus.

2

Ne 11. OTBETbTE Ha BOMPOCHI:

$ 2

(1) Kakve Tunbl kocTel pasnuyatoT no dopme
n GyHKUMaM?

(2) Kakoe cTpoeHue umeeT TpybuaTasi KoCTb?

(3) Kakue KoCTU OTHOCHT K ryGyaTbiM, a kakue —
K MI0CKUM?

(4) Kakve cyLLecTBYIOT TUMbI COEOVHEHNS KOCTER
1 KaKoBbI MX pasnuyms?

NS ISECIOICICIOIOIOION
[Z

(57 )




11. lpunoxerue

11. NMpuvnoxxeHune

11.1. NMepeyeHb UHTEPAKTUBHbIX NOCOOUI MO XMMUU CEPUUN
«HarnsagHaa wkona»

Xumus. 8—9 knaccol

Xumus. 10—11 knaccol

Opranunyeckas xumus. Benku u HyknemHoBblie KUCOTbI
Metannbi

Hemetannbi

PacTBopbl. dnekTponuTryeckas guccoumauus
Xumunueckoe npoussonctso. Metannyprus

CrpoeHHue BewiectBa. XMMUUECKHE PEaKLUH
MHCTPYKTHBHbIE TaBnuupl

0. Hauana xumun. OCHOBbI XMMUYECKHUX 3HAHWH

S9N RLN =

11.2. CopepxaHue aucka «OpraHM4yecKas XumMus.
BeNKn n HyK/NeMHOBbIE KUCNOTbI»

YcnoBHbIe 0603Ha4YeHUsA

JlonosHUTE IbHbIE MaTepuasbl K IKpaHy
¥ — MHTepaKTUBHas Mofeb

— 1abaumubl

@, — yBe/iMyeHune mparMeHTa, AONoNIHUTENIbHAA MH(*)OpMaLI,MFI

NHTepaKTUBHbIE 0OBLEKTLI Ha IKpaHe
@ — WHTEPaKTUBHOCTb
@

&, — anumaums
Iy — 3D-mogens
TabnuLbl KO BCEM TeMaTUYeCKUM SKpaHaM

Mepuopuueckas cuctemMa XMMUUYECKUX 3neMeHToB MeHpeneesa
Tabnuua pacTBOPUMOCTH BeLLLECTB B BOAe

Ne akpaHa TemaTtHueckuii Mogyib / aKpaH
1 HoMeHknatypa opraHH4eCKUX coefUHEeHHH
1.1 KopeHb — ocHOBa Ha3BaHMi yrieBo40POA0B
1.2 HaseaHusi HopmasibHbIX ankaHos {5,
1.3 HomeHknatypa ankeHos f{o
1.4 MpuMepbl ¥ Ha3BaHWsA KapOOHOBbLIX KUCNOT f{o
1.5 CydbdprKcbl Ha3BaHHM BelLecTs
1.6 HomeHknaTypa pa3BeTBNEHHbIX afbaernioB f{o
1.7 MpHOPHTETHOCTb thyHKLMOHANMbHDIX rpynn (G,

58
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11. lpunoxerue

Ne 3kpaHa

Tematnueckuit moaynb / aKpaH

1.8

HasBaHue OpraHH4eCckKoro coeguHeHus

2 MpegnenbHbie yrnesofopoapl
2.1 CTpyKTypHas opmMyna
2.2 BaneHTHOCTb yriepoaa B opraHuieckux coeauHeHnsx (3,
2.3 Crpoenue ankaHos {5,
2.4 Kak HasbiBaioT ankaHbl (G,
2.5 ®usnueckoe cocTosHue ankaHos {3,
2.6 lopenue ankaqos (5,
2.7 AnKuWnbHble rpynnbl E‘J"'o
2.8 MonekynsipHble KOHCTPYKLUH
3 HenpepenbHble yrnesogopoabi (1)
3.1 HenpegenbHbie yrnesogopogbi (1)
3.2 HacbilieHHble ¥ HeHacbIWEHHbIe YrN1eBO40POAbI f{o
3.3 Kak HasbiBatot ankenbi? (5,
3.4 MpucoennHerue Bogopoaa. Mmapuposanue 3,
3.5 Mpumerenue stunena (3,
3.6 MM6puan3aLms aToMoB yriepoja B Mosiekyie sTuneHa (G,
3.7 Crepeoxumusi Moneky bl sTneHa (3,
3.8 CrpykTypHas dpopmyna (1) ¥
3.9 CrpykTypHas dopmyna (2) ¥
4 HenpepenbHble yrnesogopoabi (2)
4.1 HenpegenbHblie yrneesogopogbi (2)
4.2 CTpyKTypHas dopMyna MoseKy bl NeHTeHa-2 f
43 CrpykTypHas dpopmyna yrnesogopoga (1) 55
4.4 CrpykTypHas dpopmyna yrnesogopoga (2) y#
4.5 CrpykTypHas dopmyna yrnesonopoga (3) 5#*
4.6 HasBsaHus ankeHos y¥
5 Fomonorus
5.1 Fomonorus (1)
5.2 Fomonoruyeckuit psg ankaros (G,
5.3 lomonorus (2)
5.4 MNprMepbl roMonoruu (ankaHbl, ankeHbl, NpeAesbHble CMUPTbI) \jg)J
5.5 TeMnepartypbl KUMEHWs HOPMaJIbHbIX a/IKAHOB W LiMKI0asIKaHoB (5,

59
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11. lpunoxerue

Ne 3kpaHa Temaruueckuii moaysib / 3KpaH
5.6 lomonorudeckue psgst (3,
5.7 TemnepaTypbl KUNEHUS CMUPTOB f{o
5.8 Temnepartypbl naas/ieHusi KapBOHOBbIX KUCIOT (T,
6 CTpyKTypHas u3oMepus
6.1 CTpyKTypHas u3omepus
6.2 N3omepus (T,
6.3 N3omepus yrnepogHom uenu f{o
6.4 F'oMonoruueckue cepun 1 n3oMepms ankaHos 3
6.5 Kak Ha3blBaloT pa3BeTB/IEHHbIE YrIEBOLOPOAbI
6.6 AnKaHbl, coaepyKalime pasnimuHble 3amectutend (3,
6.7 Temnepatypbl KUNeHUs U30MepoB neHTaHa {5,
7 CTpyKTypHas U NpocTpaHCTBEeHHasi U3oMepHs
7.1 N3omepus ankeHos
1.2 leomeTpuueckas uzomepus byteHa-2 ffﬂo
1.3 N3omepusa yrnepogHoro ckeneta \jg)J
7.4 N3omepus nonoxkeHus \jg)J
1.5 N3omepbl nonoxkenus (3,
1.6 Mekknaccosast U3oMepus [
1.7 Mekknaccosas M3omepus (G
8 (DyHKLMOHaJIbHblE NPOM3BOAHbIE YI/IEBOJOPOAOB
8.1 2-MeTunrekcaH, 2-metunrekcardon-1, 2-metunrekcasguon-1,3
8.2 CrabunbHOCTb Yriepoa-yrnepoaHbix cesse (G,
8.3 OnHoatomHbie cnuptel (5,
8.4 Monekyna 6ytaHona-2 o¥
8.5 Anbaernabl, KETOHbI, KapOGOHOBbIE KUCOTbI, aMUHbI
8.6 Crpoetue kap6oHOBbIX KMCOT (G,
8.7 Mprmepbl 1 Ha3BaHKs KAPBOHOBbLIX KMCIOT ()
8.8 ®yHumoHanbHbie rpynnbl (5,
8.9 TeMneparypbl KUNEeHWsi KETOHOB ¥
9 MNepeuuHas cTpykTypa 6enka
9.1 MonukoHaeHcauus
9.2 Yro Takoe ammuHokucioTsl? ()
9.3 MentugHas ceasb ffﬂo

60
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11. lpunoxerue

Ne 3kpaHa Temaruueckuii moaysib / 3KpaH
9.4 Monunentuapl v 6enku 3,
9.5 Besnku 8 nutannu (G,
9.6 AMUHOKHMCIOTbI, BCTpevatouecs B npupoge (G,
9.7 MNepBuUHas CTpyKTypa UHCYIMHA
9.8 AMUHOKHUCNIOTbI, CHHTE3WUPYEMble B OpraHu3me yesnoseka {3,
9.9 MocTpoeHre NOAMNENTUAHOM Lenn H#
10 BropuuHas cTpykTypa 6enka
10.1 Anbdha-cnupanb
10.2 BogopoaHble CB31 M GUONIOTMYECKN BaXKHbIe MOseKybl (T,
10.3 CBopaunBaHe 6e/IKoBON Lienu B aibtha-cnupanb (G,
10.4 na>xeHWe 1 BOAOPOLHbIE CBA3U f{o
10.5 Berta-cnoi. Mogenb MoneKky bl KonnareHa
10.6 Crpoenue 6enkos
10.7 Beta-cknaguartas koHcopmauus 6enkos ff’w
11 TpeTnuHas cTpykTypa Henka
11.1 TpeTuuHas cTpykTypa MUornobuHa
11.2 Monekynbl nM3oUMMa U XUMOTPUNCHHA
11.3 TpeTnyHasn cTpykTypa 6enka (3,
11.4 MonekynsipHoe CTpoeHHe W Brosniornyeckie yHKunn Genkos G,
11.5 XuMuyecKas 3aB1BKa BOJIOC M TPETHUYHAs CTPYKTYpa KepatuHa (1,
12 YeTBepTUuHan cTpyKTypa 6enka
12.1 FemornobuH. Nem
12.2 PHK-nonumepasa
12.3 YeTBepHuHas CTPyKTypa reMornobuHa f{o
12.4 Femornobun (3,
13 JeHatypauus 6enkos
13.1 [Lenatypauus 6enkos
13.2 Crpoenue v ceoiictea 6enkos T3,
13.3 Buoxumuueckue npoueccobl f{o
13.4 O6patimasi u HeoBpaTtimast feHatypaums (3,
13.5 BnusiHWe TpEx pasnnuHbix hakTOpoB Ha Gesnku y¥
14 leTepoumKbl c aToMOM a3oTa
14.1 MupumMHUaMHOBbIE OCHOBaHUS
14.2 CTpoeHue anndaTtUyeckux aMmMHOB f{o

(o1 )
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11. lpunoxerue

Ne 3kpaHa Temaruueckuii moaysib / 3KpaH
14.3 HekoTopble 6MONOrMYECKM 3HaUUMble aMUHbI £
14.4 leTepoLMK/IMUECKHE apoMaTiieckne ocHoBaHus (G,
14.5 Joiinas cnupans JHK T3,
14.6 MpoucxoxkaeHue >kn3Hu §
14.7 Hykneotuppl T3,
15 MNpuHUMN KOMNNEMeHTapHOCTH
15.1 Yuactok geoiHom cnvpanu JHK
15.2 MNpuMepbl KOMMNIEMEHTAPHOCTH
15.3 Pennukauus HK G
16 HykneHWHoBble KMCNOTbI
16.1 BropuuHas v TpetuuHas ctpyktypa [JHK. Cynepcnupans AHK
16.2 leTepoLMK/IMIECKHe apoMaTiieckne ocHoBaHus (G,
16.3 Pu6o3a n aesokcupubosa (&,
16.4 Monekynbl JHK 1 PHK
16.5 ®MocdopHas kKucnota f’o
16.6 Hykneotuapr T,
16.7 MocnenosatenbHocTb HykneoTnaos {7
16.8 Mpenaparbi, conepxaime nnatury (7,
16.9 PuboHyknenHosas kucnota {3,

11.3. UHTEPAKTUBHOCTb B NOCOGUM

Mepuoguyeckaa cuctema xsmmmyeckux anemeHToB A.U. MenpeneeBa

B kauecTse AOMNONTHUTENIbHOIO KOMMNOHEHTa K KaXAOoMy nnaKaty ,u,o6aBneHa Ta6m4u,a

«[lepuoanueckas cuctema xumuueckux anemertos [.U. MeHneneesa».

1 — HaxkaTUeM Ha obylo auelKy Tabau1Lbl OTKpbIBaeTCa OKHO (2) ¢ KpaTKo# UHdop-
MaLuei 415 BbIGpaHHOro 3/1eMEHTa (CMMBO/ /IEMEHTA, arperaTtHoe COCTOsiHUe, TeMnepa-

NEPUOANYECKAA CUCTEMA XMMWYECKWX SJIEMEHTOB A. . MEHOENIEEBA
e [ o] 4 Zp 1 2Js IV als V als VIAJsVILJs Vil A
: ]
= I 3
2 |2 | o N
3 |3 fm H e | _ras_| L
e BOHOpO{q00797 cocTosHme e
i
4 4 ] : Temnepatypa 259 1 b [ e
5 f_‘;_ wa nnasnenns, °C_~259, fpera X
B Rb| [Pd_ 4]
5 6 [poun® Temneparypa [~ o [ e
7 “:5‘2,‘; OTKPLIT kunenus, °C ; R :::
8 [faw Fenpu Kasenanw, Auraus, 1766 r. w‘“ o
6 9 |Au il — :;w Rn|
. ——— P
; 110 'Jmau:: e e ] o o o L ] W
11 X 8o
e
TEEET | s ne| nonp| nonp| nomp| nnp] nonpd wsnpe
S | R0 | RO |R;03| RO; Ry05 [ RO3 [R,07 ROy
ey RH, | RH; | H,R | HR
oner | e EE,__#INd @Pm aSm @[EgS[Gd W[Th @Dy &Ho Wk _&[Tm @Yb Ly 71
S Y- 0 i 1w P 0 7 Um0 0 7
D SR e O] G M R W W o O 0O L . ) O
s Pl e P e e

Typbl NNABNEHHUS U KUNEHUs], MHOPMaLWs 06 OTKPbITHH 3/1eMEHTA).
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11. lpunoxerue

KoHTelnHepbl NOACTAaHOBOK

Tonka napoBoro kotna, paboTaioLero Ha TBEpAOM ToMImBe

o7,

& MeperpeToiii nap
’

’
i MNap

Tonnneo
Bosayx
B abiMoByto TpyOy
3ona

Ha MHorux pucyHkax B pexxume «CKpbITb» NOANUCH 3aMEHSIOTCS 3HaKaMM . Bce noa-

nucu cobpaHbl B €WHbIA KOHTENHEP, 3aKpbiTbii B naHesb A=?. Haxatuem Ha A=? or-

KpbiBaeTCA UK 3aKpbiBaeTCsa CNUCOK I'IO,U,I'IMCGFi U nepemellaeTcs BecCb KOHTeﬁHep no

3KpaHy (3aKpbITbId UNKM OTKPbITbIM). [Ns yCTAaHOBKW NOAMUCH Ha CBOE MecTO ee Heobxo-

AMMO NepeHecTH B 061acTb Haj 3HakoM [?]. YcTaHoBneHHYIO NoanHCch MOXHO y6paTb 06-

paTHO B KOHTEWHEP MPOCTbIM HAXKATUEM.

MpocTas TekcToBas njaHkKa

A~?

?|

Il crapgusa
OkKucneHue CepHUCTOro rasa

250;+0: —=

=
7

Il cragus
Fvwaparauus cepHoro aHruapupa

H,S04+nS0; —
H>S04 - nS0s + nH0 —

B pexxume «CkpbiTb» TeKCTOBble (hparMeHTbl MOTYT 3aKpbiBaTbCs NPOCTbIMKA HENPO-
3payHbIMK NnaHKamu. YOparb uanM oBpaTHO BEPHYTb TaKyHO MIaHKy MOXKHO MPOCTbIM Ha-
»KatveMm Ha Hee (MM Ha Ty obnacTb, B KOTOPOMU oHa Bbina). Ytobbl BepHYTb 0BpaTHO BCE

NPOCTble NJIaHKKU, MOXXHO HaXKaTb 9.

(6 )
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—_ O 00

11.4. OTBeTbl K 3ajaHUAM

HomeHKnatypa opraHu4eCKNX COeUHEeHNH

1. BbibpaTb camyto A/IMHHYIO YIIEeBOAOPOAHYIO Lienb.

2. MpoHyMepoBaTh Lienb C TOW CTOPOHbI, K KOTOPOH BaMKe HaXoAUTCA paaukan unu
oyHKUHOHasbHas rpynna, NPUYEM hyHKLMOHAsbHAs rpyrna BaXKHee.

3. Uudppoit ykasarb Homepa yriepoaHbiX aTOMOB, Y KOTOPbIX HAXOAATCA paguKabl.
4. MepeuncnuTtb pagukanbl B andaBUTHOM nopanKe no nepeoi Bykee Ha3BaHWA.

5. [latb nosiHoe Ha3BaHWe yrieBogopoaa o YAC/Ty aTOMOB Yr/iepoAa B NPOHYMepPOBaH-
HOM Lenu.

O npuHaA/IeXKHOCTH BELLECTB K ONPeAeNEHHBIM K/lacCaM OPraHUYeCKMX COeauHEHNH.
Yrnesogopogpl, KUCIOPOLOCOLEPXKALLMUE BELLECTBA, a30TOCOAEPIKALLHE BELLLECTRA.
ITUneH, 3TaH, aleTH/eH.

.Mo cyq)chKcaM B KOHLE Ha3BaHWK onpegendaeMm NnpUHagNe>XHOCTb BELWECTB K KnacCaM

COG,D,MHeHMI\:iI CnnpThbI, Kap6OHOBbIe KHUCNOTbI, anbaernnbl, aMruHbl.

NMpeaenbHble yrnesogopoabl

C.H,, ., anKkaHbi.

2,3-aumeTun-4-atunrekcan.

CTpyKTypHas usomepus yrnepogHom Lenu.

lekcaH.

Ha akpaHe ykazaHo oaHO BellecTBo c MonekynapHow doopmynon C.H, .

HenpegenbHbie yrnesogopoabi

CH,,, anketbl.

B Monekynax 3TWx BELLECTB He BCE CBA3W aTOMOB Yr/iepoAa HacblleHbl O npeaena
aToMamu Bogopoga.

HaumeHbLIWI HOMep yrnepoAHOro atoma npy ABOWHOMW CBA3M.

Hanuune onMHakoBbIX aTOMOB WM rpynn aToMoB npu atoMax yrnepoga C=C.

Y atomoB yrnepoaa, CoeAMHEHHbIX TPOWHOM CBA3blO, TOJIbKO OfUH 3aMECTUTETb.

fomonorus

OpraHuyeckue BeLLecTBa, UMEOLLME OIMHAKOBOE CTPOEHHE U KaUECTBEHHbIN cocTas. [o-
MOJIOTH OT/IMYAIOTCA HA OAHY WUJIM HECKO/IbKO rOMOJIOrMyeckux pasHocted —CH,—.
CtpoeHue Monekyn ankaHoB B NPOCTPaHCTBE 3UraaroobpasHoe, Tak Kak BCe aToMbl
yrnepopa HaxoAaTCs B SP>-rMOPUAHOM COCTOSHUM.

['oMONIOrK UMeIoT 0IMHAKOBbIM Ka4eCTBEHHbIM COCTaB, CTPOEHHE, CBOMCTBA.

K ncxopHol MonekynspHoi hopMyne BelecTsa MaTeMaTHYecKu NpubaeuTb roMoso-
rudeckyio pasHoctb —CH,— 1 no obuweit doopmyne.

.1) C,H,OH, C,H,0H, C,H,.OH

CTpYKTypHasi U3omMepusi

N3omepamu Ha3blBaIOTCS BELLECTBA, UMetOLLME: OAUHAKOBbIA KaueCTBEHHbIH U KOJU-
UECTBEHHbIW COCTaB, MOJIEKYISIPHYIO (DOPMYY, HO Pa3/IMiHOE CTPOEHHE U Pa3NiUuHble
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CBOWCTBa.

B) 2,2-OAWMETUNINEHTAH.

N3omepusa yrneposHoOM Lenu.

lekcaH, 2-MeTWANeHTaH, 3-MeTUANeHTaH, 2,2-0MMeTUNOyTaH.

. CTpyKkTypHas chopMmyna nokasbiBaeT NopsAoK COeUHEHUS] aTOMOB B MOJIEKYyJie, CO-

rnacHoO UX BaJI€HTHOCTU U HE NOKa3biBaeT UICTUHHOIO PacnosioXKeHUA MOJIEKYT B NPO-
CTpaHCTBEe.

CTpPYKTypHasi U NPOCTPaHCTBEHHasi U30MepUs

YrnepoaHoro ckenera, nNoJIOXKEHUst KPATHOW CBSA3M, MOJIOXEHUS PaguKana, nosoxe-
HWS PYHKLIMOHANBHOM rPyMMbl, MEXKKNaccoBas.

AJiKeHbl, anKagueHbl, LUKI0aNKaHbI.

B pacnonoyeHun oarHaKoBbIX aTOMOB WJIM Fpynn aTOMOB npu atomax yrnepoga C=C
OTHOCHTE/NIbHO NJIOCKOCTU ABOMHOM CBA3M.

Me>KKnaccoBble U30Mepbl UMEIOT OBLLYIO MONEKYNAPHYIO (POPMYY, HO pasiuyHOe
CTpoeHHe.

. NeHTeH-1 v uMKNONEHTaH, NEHTEH-2 U LUKIONEHTAH.

DyKHLUMOHa/IbHbIE NPOU3BOAHbBIE YI/IEBOZOPO/AOB

Ot Hannuusa onpepeneHHbIX PYHKLUOHANbHBIX Fpynm.

2-MeTUAreKcaHasb U 2-MeTUNreKCaHOH-3 UMEIOT OAUHAKOBYIO MOJIEKYNSIPHYIO POPMY-
ny C,H,,0, Ho pasHoe cTpoeHHe.

2-MeTUreKcaHoBas KMCNoTa — CBOMCTBa KUCOTbI, 2-MeTuArekcaHammH-1 — cBow-
CTBa OCHOBAHUH.

CnupTbl: 2-meTtunrekcanon-1, 2-metunrekcaHguon-1,3. PasHble KauecTBeHHble peak-
LMK, TaK KaK NepBoe BELLECTBO — OAHOATOMHbIW CMUPT, & BTOPOE — MHOIOaTOMHbIH
CnupT.

TaK Kak 3TO UCXOAHbIN YrneBofopos, NPy 3aMeLLLeHUH B KOTOPOM aTOMOB BOAOPOAA
Ha pasHble (PyHKLMOHaNbHbIE FPYNbl bl NOyUYeHbl ero (PyHKLMOHA/bHbIE TPOU3BO-
[Hble, OTHOCSLLMECS K Pa3HbIM K/1aCCaM COeaUHEHUH.

lMepBuYHas cTpyKTypa 6esKa

N,O, C, H.

B pesynbTare peakuuu noAMKOHAEHCALMH.

Muoroobpasuve 6enKoB B NPUPOLE MOXKHO OODBACHUTb Pa3NUYHbIMU KOMOWHALMAMU
octatkoB 20 aMMHOKHCIOT.

MepBruHas cTpyKTypa 6enka UMeeT IMHENHYIO hopMy.

B ocHoBe nepBWUHON CTPYKTYpbl nonunentuaa Oesika NeUT NenTUaHas CBA3b
—CO—NH-.

Btopu4Hasi CTpyKTypa 6esKa

MpocTpaHcTBeHHas BTOPWYHas CTPYKTypa OGeNKOBOM MOJIEKYNbl UMeeT cnupase-

obpasHyio hopMy, OTBeUaEeT 3a (PYHKLMHU: PACTSXKUMOCTb, TBEPAOCTD.
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MpouHoCTb BTOPHUHOI CTPYKTYpbl Besika obecneunsaetcs 0Opa3oBaHMEM MHOXKECTBA
BOJOPOAHbIX CBA3EH MEXAY aTOMaMu KUCI0poaa KapOoHUbHBIX rpynn U Bogoposa
NH-rpynn.

Benok wénka — HUOPOMH HMEEeT CTPYKTypy CK/Iapuartoro Jsucra. B-criow,
B-cTpykTypa.

BoamoxkHOCTbio 0bpazoBaHus MOHHOM cBA3K Mexay rpynnamu — COO™ v rpynnamm —
NH.*, a Takxxe 06pa3oeaHHeM KOBa/IEHTHOW CBA3M MeX[ly aToMaMU cepbl (Aucybcna-
Hble MOCTHKH).

M3 100 aMUHOKUCIOTHBIX OCTaTKOB.

TpeTn4YHas cTpyKTypa 6esKa

Y 6onblunHCTBa HE/IKOB NONMNENTUAHbBIE LENU CBEPHYTbI 0COOLIM 0BPA30OM B KOMNaKT-
HbIM «Knybok» — rnobyny.

TpeTtuuHas cTpykTypa Genka nopLAep>KUBaeTcs 3a CYET ruapodobHbIX B3auMonei-
CTBWH, @ TaKXXe BOAOPOLHbIX CBA3eW, AUCY/IbPUAHBIX, COMEBBIX U CIOXHO3IUPHBIX
MOCTHUKOB.

Mponapaet KaTanuTUuecKas yHKLMs.

Bnuser Ha cneundmuHocTb 6eNKoBOM MONEKY b, €€ BUONOrMUECKYIO aKTUBHOCTb.

. Ctabunuanpyer, fenaet CTPYKTypy OnpeneséHHON U NOCTOSHHOM.

YeTBepTUYHas CTPYKTypa 6eKa

Arnomepar Unm KOMMNIEKC U3 HECKOJIbKMX MakpomMosiekyn 6enka. Femornobun (6enok
KPOBM) — 3TO CNOXHbINA HEN0K, MaKPOMOJIEKYla KOTOPOro COCTOWT U3 4-x nosmnen-
TUAHBIX LeneH (rnobyn), CoeauHEHHbIX C YETbIPbMSA reMMaMu — HebenkosbiMK obpa-
30BaHUSIMH, KOTOpPbIE MPUAAIOT KPOBHU KPACHbIM LBET.

YeTBepTHUHas CTpyKTypa.

He Bce 6enku.

lem — 3T0 HeBenkoBas 4acTb MOJIEKY/IbI.

YrapHbii raz CO, Tak Kak oH o6pasyer 6onee NPOUHbIM KOMMIEKC C reMOornobuHom,
uem Kucnopog, ¢ remornobuHom. Mpu HanMuMKu B BO3QyXe yrapHoro rasa MoJseKybl
remMorno6vHa BbIBOAATCS U3 NpoLecca nepeHoca Kuciopoga.

HeHaTtypayuus 6enKoB

PaspylieHne BTOPUUHOM, TPETUUHOM CTPYKTYPbI Besika 40 NepBUUHOMN CTPYKTYPbI.
Mop aencTeueM PU3UUYECKUX UM XMMUUYECKUX dDaKTOpOoB: HarpeeaHue go 60 —100 °C,
panuauus, LEUCTBUE CONEN TAXKENbIX METANIOB, KUC/OT, Lesiouen, CUPTOB.
HauuHaet nenatypuposatb npu Temneparype 6onbiue 42 °C.

Benok nepecTaér BbINO/HATL NPUCYLLUE EMY BUONOrUUECKHE (PYHKLIWH.

Y nepBUYHOMN CTPYKTYpPbl COXPAHAIOTCSA NENTUAHbIE U AUCYIbPUAHDIE CBA3H.

FetepoyMKbl c aTOMOM a30Ta

reTepOLl,MKﬂM‘-IeCKMMM Ha3blBalOT OpraHU4eCkne coeguHeHud, cogeprkaliye B umkne
He TOJIbKO aTOMbI yrnepojga, Ho U aTOMbl PYrUX 3/IEMEHTOB — a30Ta N, KUCopoaa 0,
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cepbl S, KOTOpble Ha3bIBAIOT reTepoaToOMamH.

A3zoTocoaepyKalluit reTepoLUmrK C ABYMsi aTOMamMu a3oTa.

Monekyna nypuHa COCTOWT M3 [BYX KOHAEHCMPOBAHHbIX F€TePOLMKNOB — MATU-
U/IEHHOTO W LLIECTUU/IEHHOTO.

Butamun B, npuHMMaeT yuactie B 06MeHe BelleCTs.

Moa Bo3pencTBUEM KObeMHA YCKOPSIETCS CephedHas AesTeslbHOCTb, NOAHUMaeTcs
KPOBSIHOE AaB/ieHue, HO uepe3 3—6 uacoB ero AeHCTBUE NPOXOAMT, NOSBASETCS yCTa-
NOCTb, BANIOCTb, CHWXKEHUE TPY[OCNocobHOCTH, aenpeccus. B ouenb Gonblunx gosax
(cpenHecmepTenbHas fo3a — 10 r) Bbi3biBaeT cmMepTb.

MpuHYMN KoMNaeMeHTapHOCTH

OcHoBaHus, obpasyloLme napbl, CBA3aHHble BOLOPOLHbIMU CBA3SIMU, HA3bIBAIOT KOM-
nJaeMeHTapHbIMU, T.e. B3aMMOLONOJIHAIOWMMH ApYr gpyra.

TUMUH 1 afeHWUH, UWTO3UH U T'YaHUH.

B ka>kpo# nape ofHO U3 OCHOBaHWM NypUHOBOE, APYroe NMPUMUOUHOBOE.
BopopopaHble cBsA3u.

MpUHUMN KOMNEMEHTapPHOCTH.

HyKﬂeMHOBble KHCJ10TbI

HacnencreeHHble npu3Haku opraHusma.

BbicokoMosiekynsipHble NpUpoaHble 6UonosMMepbi.

®DocdopHas kucnota.

BropuuHas ctpyktypa JHK — 3to fBOMHAsA cnupanb, cocTosawas U3 gByx napannesb-
HO MAYLLMX MOSIMHYKNEOTUAHDIX LENe, 3aKpydeHHbIX BOKPYr obLuei ocu.

. Makpomonekyna PHK npeactaBnser coboi ofHy NOAWHYKIEOTUAHYIO Liefb, NPUHHU-

MaloLyto pa3/sindHble NPOCTPaHCTBEHHbIE CbOprI, B TOM HuUcCne U chpaneo6pa3Hb|e.

)
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Cepus «HATNAOHAA LLUKOJIA»

NHTepakTHBHOE yuebHOE nocobue
«HATNAOHAA XUMUA.
OpraHuueckas xumusi. besku 1 HyK1leMHOBbIE KUCNOTbI»

WNnes nocobus — KydpsBueB A.A., LLlanoB B.Jl.
CueHapuu 1 gusaiH uHTepakTMeoB — KyopsBueB A.A.
[u3aiiH 1 xypokecteeHHoe ocpopmnerne — JemosHoBa /1. B.
Nnnoctpaumn — EpwoBa M.H.
XypoxkecTBeHHbIH pepgaktop — JemesHoBa J1.B.

AsTopbl 3aganui — PacynoBa I /1., Pei6ruxoBa O.E., lypoBa A.B.
YuebHo-MeToanueckoe copepxanHue — PacynaoBa I"J1.
Pepaktop — Cmpeneykas H.B.

Koppektopbl — [aBpunoBa C.C., MBaroBa JI./.
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