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INOACHUTEJIBHASA 3AIINCKA

[Tporpammoii nucrurinnbl «MaTepranoBeleHue MBEHHOTO MPOU3BOACTBAY MpeaycMaTpu-

BAETCA U3YyUCHUE YUAIIUMHUCS CTPOEHUS U CBOMCTB TEKCTHJIBHBIX BOJIOKOH, BUJIOB U CBOMCTB IIPSIKHU
Y HUTEH, CTPOCHUS U CBOMCTB TKaHEH.

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI YUallIUCCA

JOJIDKHBI 3HATb:

a
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OmnpeneneHust BOJOKHA U HUTH, KIIACCU(PUKALIUIO TEKCTUIHHBIX BOJIOKOH

[TpuHIIUTIBI TOTyYEHUS BOJIOKOH, 00J1aCTh M MIEPCIIEKTUBBI MX TPUMEHEHUS

OCHOBHBIC CBOMCTBA BOJIOKOH

XapakTtep BIUSHUA CTPOSHHUSI M CBOMCTB BOJIOKOH HA BHEIIIHUI B M CBOMCTBA TKaHEH U
MaTepHuajoB

Bupl 1 cBOMCTBA NPSHKU U HUTEH

Xapakrep BIUSHUSA CBOMCTB MPS>)KU U HUTEW HA BHELIIHUM BUJ TKAHEN U3 HUX

[Tporniecc 0Opa3oBaHus TKAaHU HAa TKAIIKOM CTAHKE M BHJIbI TKAIIKUX CTAHKOB

Buapl paciiBeTok U crienMaabHbIX OTACJIOK TKaHEH M X BIMSHUE HA MPOIIECCHl IBEHHOTO MPO-
HU3BOJICTBA

Knaccugukamnuro TkaHei o BOJIOKHUCTOMY COCTaBY

XapakTep BIUSHUSA BOJIOKHUCTOIO COCTaBa TKaHEH HAa TEXHOJOTMYECKUE MPOLIECCHI
HM3rOTOBJICHUS OJICHKIbI

Knaccudukanuio u xapakTepuCTUKY TKAIIKUX MEPeIIeTeHU, X BIUSHUE HAa CTPYKTYPY U CBOM-
CTBa TKaHeH

CTpyKTypHbIE TOKa3aTeNIN TKAHEH, UX BIUSHUE HA CBOWCTBA TKaHEH

MexaHnuecKkre, TeXHOJIOTHIeCKUe, (PU3NIecKre, ONTHYECKUE CBOMCTBA TKaHEH, MX BIUSHUC HA
MPOIECCHI U3TOTOBJICHUS OJICK b

Bunbl crangapToB Ha TKaHH, HA3HAYCHHUE CTAHIAPTU3AIINH, OOIIHE CBEACHHS O CEPTUDUKAINN
TKaHel

JIOJKHBI yMETB!
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Pacnio3naBathk BOJIOKHA, IPOBOJUTH UCCIIEIOBAHNS CTPOEHUS U CBOMCTB HATYypPaJIbHbBIX U XUMUYeE-
CKHMX BOJIOKOH

OmnpenensTb BUJ, CBOMCTBA MPSKUA U HUTEH

OnpenensaTh BOJOKHUCTBIM COCTAaB TKaHEW OPraHOJENTUYECKUM U JJAOOPATOPHBIM METO1aMHU
Bo16upath pexxumbl 00pabOTKH TKaHEH Pa3IuYHOrO BOJIOKHHCTOIO COCTaBa

OnpenensaTs BUJ MEepeIIeTeHuUs, BHIIOIHATD €ro rpaduyeckoe n300paxeHne

Onpenensatb PaKTUUECKYIO IJIOTHOCTh, OCHOBHBIE (PU3MKO-MEXaHNYECKHE CBOMCTBA TKaHEH
OnpenensTs HallpaBIEHUE HUTEN OCHOBBI U YTKA, JIMLIEBYIO U M3HAHOYHYIO CTOPOHBI TKaHEH
O060CHOBBIBATH BIUSHUE CBOWCTB TKaHEN Ha MPOIECCHI IIBEHHOTO MPOU3BOICTBA U AKCILTyaTa-
LIUOHHBIE CBOWCTBA OJIEXKbI

Hcnonb30BaTh CTaHIAPTHI TSI ONIPEACIICHHAS] TEXHUYECKOIO YPOBHS Ka4eCTBA TKAHEU U
MaTepHUaoB

Omnpenensth BUAbI 1e()EeKTOB Ha TKaHIX, UX BIUSHUE HAa COPT TKaHEH, HA KaUeCTBO IIBEHHBIX U3-
Jenuit



COILEP KAHUE JUCHUIIVIMHBI U METOANYECKHUE PEKOMEHJIALINA
1O EE U3YUYEHUIO

BBenenue

3Ha‘I€HI/Ie AUCIHHUITIIINHBI <<MaTepI/IaJIOBel[€HI/Ie IJ.IBGfIHOFO HpOI/ISBOI[CTBa» B IIOATOTOBKE CIIC-
OHUaJInCTOB IIBEHHOTO IIPOU3BOACTBA, €TI0 CBA3b C APYI'UMHU JUCHUIIIMHAMUA y‘IC6HOFO IIJIaHa.

Pa3Butue TekcTUIIBHOM MPOMBIIIIEHHOCTH. ChIpheBast 6a3a TEKCTUIIBHOM MPOMBIIUICHHOCTH
PecnyOoimnku benapych. Xummu3zanus - 00beKTUBHAS TSHICHIIUS PA3BUTHUS CHIPhEBON 0a3bl.

BI/II[BI MaTepI/IaJIOB, HpI/IMCHSICMBIX JJIA U3TOTOBJICHUA OACKAbI, OCHOBHBIC TpC6OBaHI/I$I,
IMPEABABIACMBIC K HUM.

Jlumepamypa: 1, ctp. 3-5

Bonpocs! juis caMOKOHTPOIISA

1.Yto nzyuaer qucuuiuinia «MarepuanaoBeeHHue IBEHHOTO IPOU3BOJICTBA» ?
2.Kak knaccupuuupyroTcst MaTepHallbl It OJEKIbI7

3.Kakue TpeboBaHMsI MPEIBSIBIIAIOTCS K MaTepUaiaM AJs OJEK bl ?

Pa3znea 1. TekcTHILHBIE BOJIOKHA M HUTH

Tema 1.1 O61me cBeeHHs 0 BOJIOKHAX

[TonsiTue o BosokHe M HUTH. Kiaccuukaiius TeKCTUIIBHBIX BOJIOKOH. [lepcrieKTHBBI yBeIu-
YCHUA HpOI/I3BOIICTBa TCKCTHUJIBHBIX BOJIOKOH.

Pa3mepHbIe XapaKTepUCTHKU BOJOKOH: JUIMHA, JIMHEHHAS TUIOTHOCTb.

OCHOBHBIE CBOIMCTBA BOJIOKOH: MPOYHOCTD, YATUHEHUE, CTOMKOCTH BOJIOKOH K HCTUPAHUIO,
TUTPOCKONMYHOCTb, TEIIOCTOUKOCTD, TEPMOCTOUKOCTD, CBETOCTOHKOCTh, XEMOCTOUKOCTb, yIelIbHAS
1 00BbEMHAs Macca.

Jlumepamypa: 1, ctp. 6-30
Meroanueckrne peKkoMeHIaIiH

[Tpu n3yyeHnn TeMbl HEOOXOIUMO YCBOUTh OCHOBHBIE ITOHSTHUS: ONPEIeIeHUs] BOJIOKHA U HU-
TH, KJ1acCU(PUKAINIO BOJIOKOH 110 CTPOCHHUIO (JIEMEHTAPHbIE U KOMIUJIEKCHBIE), 110 TIPOUCX 0K IEHUIO
WK CIOoco0y MPOU3BOJICTBA (HATypalbHbIe U XUMUYECKHE), IO XMMUYECKOMY COCTaBy (OpraHuue-
CKH€ U HEeOpraHn4yecKkue Uim MuHepaiabHble). Ocoboe BHUMaHUE HaJl0 0OpaTUTh HA U3YyYEHHE MOP-
(osoruuecKoi CTPyKTYpbl BOJIOKOH: HEOOXOAMMO UMETh YETKOE TIOHATHE O MOJIMMEpax, MOHOMEpax,
CTEMEeHHU MOJIMMEPHU3ALIUH.

M3y4as nepCreKTUBbI YBEIMUEHUS TIPOU3BOACTBA TEKCTUIILHBIX BOJIOKOH, CIIEAYET YCBOUTD,
YTO NPEUMYIIECTBEHHBIMHU TEMIIAMU UJET Pa3BUTUE XUMUYECKUX BOJIOKOH, IPUYEM HE IIyTEM CO3/1a-
HUS HOBBIX UX BHUJIOB, a MoAH(DuKanuel cymecTByronmx. HeoOXoauMo ysCHUTB, B UeM pa3inyue
buznyecKoil 1 XMMHUECKON MOIU(UKALUN BOJIOKOH.

Heo6xoanmMo Takke U3y4nuTh pa3MEpHbIE XapaKTepUCTHKH U OCHOBHBIE CBOICTBA BOJIOKOH,
WX BIMSHUE HA HA3HaYE€HHE U OCOOEHHOCTH 00pabOTKY TKaHEH B MIBEHHOM MIPOU3BOICTRBE.

Bornpocs! juist caMOKOHTPOJIS

Jaiite onpeneneHne BOJIOKHA U HUTH.

[aiite onpeneneHune 3JI€eMEHTapHOr0 BOJIOKHA, IPUBEIUTE TPUMEPBI.

JlaiiTe onpenesneHne KOMIUIEKCHOTO BOJIOKHA, IIPUBEIUTE IIPUMEDBI.

[aiite onpenenenne nojJiMMepa, MOHOMEpPA, CTENEHH MOJIUMEPHU3ALINH.

JlaiiTe KnaccupUKAIMIO BOJIOKOH MO MPOUCXOXKACHUIO I CIIOCO0Y MPOU3BO/ICTBA.
[aiite onpeneneHne AIMHBI BOJIOKHA, YKAKUTE €AUHULIBI U3MEPEHUSI.

Yro xapakTepu3yeT JIMHEHHas! MJIOTHOCTh BOJOKHA M B KAKUX €TUHHIIAX U3MEpsIeTCs?

NoabkowhE



8. lailiTe onmpenenenne mpoYHOCTH BOJIOKHA. Ha3oBuTe Hanbosee MpoyHbie BOJIOKHA.

9. HazoBure nokasareiab NPOYHOCTH BOJIOKOH, YKaXUTE €IMHULIBI U3MEPEHUSI.

10. Ot kakux (paKTOpPOB 3aBUCUT MPOYHOCTH BOJIOKOH?

11. Yro noHumaeTcs noj pacTsHKUMOCTBIO (YUIMHEHHeM) BojokoH? HazoBuTe cocTtaBHbIE
qacTH JeopMalnd yIUIMHCHHS.

12. Oxapakrepu3syiiTe BIUsSHUE COCTAaBHBIX YacTel AeGopMaliy yAJTuHEHUS BOJIOKOH Ha
CBOMCTBA TKaHEH.

13. Kakas cBsi3b MEXAYy TUTPOCKOMUYHOCTHIO BOJIOKOH U TUTHEHUYHOCTBIO TKaHEH?

14. Kak Bi#sieT TUTPOCKONUYHOCTH BOJIOKOH HAa U3MEHEHHUE X TPOYHOCTH B BoJIE?

15. [ToueMy u3aenus U3 CHHTETUYECKUX TKaHEH BBICBIXAIOT ObICTpee, UeM IIepCTsIHbIE?

16. [aiite onpeneneHrne yCTOMYUBOCTH K UICTHPAHUIO (TPEHUIO), IEPEUUCITUTE Hauboee
YCTONYMBBIC K UCTUPAHUIO BOJIOKHA.

17. Yro Takoe TemIoCTOUKOCTh U TEPMOYCTOHUYNBOCTH BOJIOKOH?

18. [aiite onpenenenre U NpUBEIUTE MPUMEPHI TEPMOILTIACTUYHBIX U HETEPMOILIACTHYHBIX
BOJIOKOH.

19. OxapaktepusyiiTe CYIIHOCTh U Ha3HAYCHHE MpoIecca cTabuan3aiuu (TepModuKcaIum)
BOJIOKOH.

20. [laliTe onpeneneHne CBETOCTOMKOCTH BoJoKoH. HazoBuTe Haubonee u HauMeHee
CBETOCTOMKHE BOJIOKHA.

21. JlaliTe onpeneneHne XeMOCTOMKOCTH BOJIOKOH. HazoBuTe Hanbosee xeMoCcToikoe
BOJIOKHO

Tema 1.2 HarvpajabHbIe BOJOKHA

X 1 0 11 0 K. Pa3BuTHe xsonkoBoacTBa. Bubl xmomuarauka. CTpoeHHE BOJIOKOH XJIOTKA U
€ro BJIMSHHME HAa BHEIIHUM BUJ U CBOMCTBA TKaHEW. XMMHUUYECKHI COCTaB U CBOKMCTBA BOJIOKOH.
Hcnonb3oBaHue Xj0MKa.

JI e 1. JIbHOBOACTBO. CTpOEHKE BOJIOKOH JIbHA U €0 BIMSHKUE HA BHEIIIHUM BUJ U CBOMCTBA
TKaHel. XMMUYECKHii COCTaB U CBOICTBa TbHA. KOTOHM3MpOBaHHBII JieH (KoToHHH). Hc-
IIOJIb30BAHNE BOJIOKOH JIBHA.

Il e p c T b. [Topoas! OBel U BUABI IEPCTU. THUITBI BOJIOKOH IEPCTH. BinusiHUuEe cCTpOoeHuUs BO-
JIOKHA LIEPCTH HA BHEIIHUW BUJI U CBOMCTBA TKaHEH. XMMUYECKHNA COCTaB U CBOMCTBA LIEP-
CTSHOTO BOJIOKHA. O0JIacTh MPUMEHEHUS BOJIOKOH HIEPCTH.

Hatypanpepusl i meak. [llenkoBoactso. [lonyuenue menka-coipua. CTpoeHrne KOKOH-
HOU HUTH. BiusiHME CTpOCHUS BOJOKHA HA BHEIIHUM BUJI M CBOWCTBA TKaHEW. XUMUYECKUI
COCTaB M CBOMCTBA HATYypPaJbHOTO IIEJIKa, 001aCTh €r0 MPUMEHEHUSI.

Jlumepamypa: 1, ctp.11-13, 30-40
Meroanueckrne peKkoMeHIaIiH

[Tpu u3ydeHun 3Toi TeMbI popadboTaiiTe MOp(oIOrHIecKoe CTPOCHHE BOJIOKOH U €T0 BIIUSI-
HUE Ha BHEITHUW BUJI M CBOMCTBA TKaHEH, CPABHUTE CBOMCTBA BOJIOKOH MEXKIy COOOM U cle-
JIaiiTe BBIBOJBI O TOM, KaK CBOMCTBA BOJIOKOH ITOBJIMSIOT Ha BHEIIHUM BHJ 1 CBOMCTBA TKaHEH
(6meck, CKOMBKEHUE, OCHITIAEMOCTh, Pa3BMIKKA HUTEH B mBax U T.1.). [[poHabmtonaiiTe xa-
PaKTEP TOPEHUS HATYPAIBHBIX BOJIOKOH.

Bonpock! a1 caMOKOHTPOJISI

1. 3apucyiite cTpoeHue BOJOKHA XJIOMKA U 0OXapaKTepU3yiTe ero BIUsSHUE Ha BHEIIHUHN BUJ
U CBOMCTBA TKaHEH

2. XUMHYECKHH COCTaB M OCHOBHEIE CBOMCTBA XJIonKa. Kak OHM BIMAIOT Ha CBOMCTBA TKa-

Hell, X Ha3Ha4YeHUe U 00pabOoTKy B IMIBEHHOM IPOU3BOICTBE?

OxapakTepu3yiTe CyIHOCTh M Ha3HAYEHUE TIPoIIecca MepCepHU3allui.

3apucyiTe CTpOECHHE FIEMEHTAPHOTO0 U KOMIUIEKCHOTO BOJIOKHA JIbHA U OXapaKTepU3yuTe

€ro BIIMSHNE HAa BHEITHHUI BUJ 1 CBOMCTBA TKAHEM.

»w



5. XUMHYECKHH COCTAaB M OCHOBHEIC CBOMCTBA JbHA. Kak OHU BIHSIOT HA CBOMCTBA TKAHCH,
WX HazHaYeHUEe U 00pabOTKy B IIBEWHOM MPOU3BOICTBE?

6. CpaBHHTE CBOWCTBA XJIOMUATOOYMa)KHBIX M JIbHSHBIX TKAHEW: moyeMy X/0 TKaHU - MaTo-
BbI€, JIbHSHBIC- OJIECTST, TOUYEMY JIbHSHBIE TKAHU MIPOYHEE XJIOMYATOOYMaXKHbBIX, TOUEMY
XJIOMYAaTOOYMaKHbBIE TKAHU TETJIO3AIIUTHBI, JIbHSHBIE - TTIJIONPOBOIHBI, TOYEMY
JBHSIHBIE TKAHU HE MOABEPraloT MepcepHu3aIiu?

7. YTo Takoe KOTOHU3UPOBAHHbIM JIEH?

8. Twurbl BOJOKOH HIEPCTH MO cTpoeHHto. OxapaKkTepusyiiTe BIUSHUE CTPOCHHUS BOJIOKHA
LIEPCTH HA BHEIIHUM BUJ U CBOWCTBA TKaHEH.

9. XuMHYECKHI COCTAaB U OCHOBHBIE CBOMCTBA mIepcTH. Kak OHM BIMSAIOT Ha CBOMCTBA TKa-
HEH, uX Ha3HaueHHe U 00pabOTKY B IIBEHHOM MTPOU3BOICTBE?

10. Oxapakrepu3yiiTe CyIHOCTh U Ha3HAYEHHE Mpoliecca KapOOHU3aluu.

11. Hlepcth KaKUX KUBOTHBIX UCIIOJIB3YETCS JIJISl U3TOTOBJICHUS OJICKIBI 7

12. 3apucyiiTe cTpoeHHe KOKOHHOW HUTH HAaTypaJlbHOTO IIEJIKA U 0XapaKTepU3yuTe ero BiIu-

SITHUE HA BHELIHUI BUJ U CBOMCTBA TKAHEM.

13.XumMuyeckuii coCTaB 1 OCHOBHBIE CBOMCTBA HATYPAJILHOTO 1Iejka. Kak OHM BIUAIOT HA

CBOICTBA TKaHEH, UX Ha3HaYCHUE M 00pabOTKyY B IIBEHHOM IPOHU3BOJICTBE?

Tema 1.3 XumMnueckue BOJOKHA

KpaTkune cBeeHHs 0 BOSHUKHOBEHUH U Pa3BUTUU MPOMBIIUIEHHOCTH XMMUYECKHUX BOJIOKOH.
[lepcriekTHBBI TPOU3BOJICTBA XUMUYECKUX BOJIOKOH U MX POJIb B COBPEMEHHOM ChIpheBOil 0aze. Mo-
nudukanys BosokoH. OCHOBHbIE CITOCOOBI (PU3MUECKON U XUMHUECKOW MOJU(PHUKALINH.

MckyccTBEHHBIE BOJIOKH a. BUJIbIl HCKyCCTBEHHBIX BOJIOKOH. XapaKTEPUCTHKA
TEXHOJIOTMYECKOI0 IIPOLECcCa ITOIY4EHHsI BUCKO3HOIO BOJIOKHA. COBEPILIEHCTBOBAHUE IIpoLiecca 0-
Jy4€HHs] BUCKO3HOT'O BOJIOKHA.

Oco0eHHOCTH TPOU3BOJICTBA MOJIMHO3HOI'0, alleTaTHOT0, TPHALIETATHOTO BOJIOKOH.

[ToHATHSA: MOHOHUTH, KOMILJIEKCHBIE HUTH, IPOQMINPOBAHHBIE HUTH, LITAIEIbHbBIE BOJIOKHA.

CrtpoeHue, XMUMUYECKUI COCTaB M CBOMCTBA UCKYCCTBEHHBIX BOJIOKOH, UX BJIMSIHUE HAa BHEII-
HUI BUJ U cBOlcTBa TKaHel. MonuuipoBaHHbIe UCKYCCTBEHHbBIE BOJIOKHA.

HoBble BUbI HCKYCCTBEHHBIX BOJIOKOH.

Hcrnonb30BaHUE HCKYCCTBEHHBIX BOJIOKOH.

Meramdeckue 1 METAUIN3UPOBAHHBIE HUTH.

CuHTeTHUECKHUE BOIJOKH a. Buasl cuHTeTHUECKHX BOJIOKOH. [IprHIMI NX momy4e-
Hus. HoBble criocoObl MoTy4eHNss XUMUYECKUX BOJIOKOH. CTpOeHHE, COCTaB U CBOWCTBA BOJIOKOH Ka-
IIPOHA, JIABCaHa, HUTPOHA, XJIOPMHA, BUHOJA, ClIaHAeKca. BiusHue CTpoeHMs U CBOMCTB CUHTETHYE-
CKMX BOJIOKOH HA BHEIIIHMM BUJ U CBOWCTBA TKaHEH. ICnob30BaHNe CHHTETUYECKUX BOJIOKOH.

Jlumepamypa: 1, ctp. 40-61,
Mertoanyeckne peKOMEHIAINH

[Tpu u3ydeHnn MaTepuana JaHHOM TeMbl 00paTUTe BHUMAHKE HA TO, KAKMMH TEMIIAMHU PacTeT
MIPOU3BOJICTBO XUMHYECKHX BOJIOKOH M Ha T€ MPUYMUHBI, KOTOPHIC BBI3BAIN TAKOW OYPHBIA POCT MPO-
M3BOJICTBA XUMHUYECKUX BOJIOKOH BO BCEM MUDE:

- HaJu4Me HeOTpaHUUYEHHOW ChIPhEBOIl 0a3bl

- TeXHHUKO-dKOHOMHYECKas 3 (HEKTHBHOCTh MPOU3BOACTBA XUMUYECKHIX BOJIOKOH I10 CPaB-

HEHUIO C HATYPaIbHBIMA

- MOCTOSIHHOE yiydiieHue GU3NKO-MEXaHUUECKUX CBOMCTB BOJIOKOH M HUTEH

- BO3MOXKHOCTB TTOJTy4aTh BOJIOKHA C 3apaHee 3aJJaHHBIMU CBOMCTBAMH

- pa3HOOOpPa3HOCTh, @ B HEKOTOPHIX CIyYasiX, yHUKAIbHOCTh CBOWCTB

- HE3aBUCHUMOCTH ITPOU3BOJICTBA XUMUIECKUX BOJIOKOH OT KJIMMATHUECKUX YCIIOBHN

[IpenmyIieCTBEHHBIN POCT MOJIY4alOT CHHTETUYECKHUE BOJIOKHA U HUTH (Ha JIOJII0 CUHTETHU-
YeCKHUX NMPUXoauTcs 93%, nemmtono3ubix — 7%). 3HaUUTENTbHAS TOJISI KX UCIIOJIB3YETCS B TEXHUYE-



CKHUX IIEJISIX, YTO MO3BOJIET BHICBOOOIUTH YaCTh HATYPAITBHBIX BOJIOKOH, UCIIOJIb3YEMBIX JJISI ATHX
neneit. Cper CHHTETHYECKUX JTUANPYIoT onudgupHsie BoigokHa(I1D), mponsBoarMbie BO BceM MU-
pe 6onee yem Ha 540 ycTaHOBKaX B KOJIMYECTBE MpuMepHO 13 MutH. ToHH (110 JaHHBIM 1996 1.). Tem-
bl POCTa MPOU3BOJCTBA B MUPE MOIHAKPUIHUTPUILHBIX BoJoKOH (ITAH) no cpaBuenuto ¢ 113 Hu-
e, HO HecKoJIbKO BhIle noiauamuanbix (ITA). K 0ypHopa3BuBaromuMes OTHOCUTCS IPOU3BOICTBO
BOJIOKOH M3 MOJHOJIE(PUHOB, U IPEXkKe BCero u3 nonunponuieHa. [[pon3BoacTBo LETI0I03HBIX BO-
JIOKOH HE OOHApYKHUBAET JUHAMHKHU POCTA. DTO OOBSICHIECTCS TEM, YTO COBPEMEHHBIC TEXHOJIOTHUHU MX
MOJTyYEHUSI UMEIOT OYEHb Ba)KHBII HEJIOCTATOK — MOPOXKAAIOT MPOOJIEMY 3aIUTHI OKpYsKarolel cpe-
JIbI, JIJ1s1 4€T0 TPEOYIOTCS JOTIOTHUTEIBHBIE IPOU3BOICTBEHHBIE PACXO/BI.

W3yuas craguu Mpou3BOICTBA XMMHUECKUX BOJIOKOH, 0OpaTuTe BHUMaHUE HA TO, YTO IIPUH-
LUIT TTOJTYYeHUS UX OJUHAKOBBIN:
1.ITosryyeHue UCXOTHOTO ChIPbSI
2. IlpuroroBiieHue NpsIUILHOTO pacTBOpa WM paciuiaBa
3.dopMoBaHuE BOJIOKHA

Cy1iecTByeT HECKOIBKO CIIOc000B ()OPMOBAHUS HUTECH:

- ¢opmosanue uz pacmeopa MOKpbiM cHocoOoM
Crpyiiku pacTBOpa IMOCTYIAIOT B OCAIUTEIBHYIO BaHHY, IJI€ POUCXOIUT UX XUMHUECKOE WU (HU3H-
KO-XMMHUYECKOE B3aUMOJICHCTBHUE C PACTBOPOM OCAJAMTENIbHOM BaHHBI. B pe3ynbTaTe cTpyilku 3a-
TBEP/ICBAIOT, IPEBPAIIASICH B HUTH. DTUM CIIOCOOOM (DOPMYIOT BUCKO3HBIC, MEIHO-aMMHUAYHBIE, XJI0-
PUHOBBIE, MOJIMBUHUIICIUPTOBBIE BOJIOKHA M1 HUTH U HUTPOHOBOE BOJIOKHO.

- Dopmosanue uz pacmeopa cyxum cnocobom
Ctpyiiku pacTBOpa MOCTYIAIOT B MIAXTY, I7I€ 00TyBatOTCS TOPSIYUM BO3TyXOM U 3aTBEpPACBAIOT B pe-
3y/bTaTe UCTIAPEHUS pacTBOpHUTENsL. TakuM crocoOoM GpopMyroTes aleTaTHbIC M TPUAIIETATHEIC BO-
JIOKHA U HUTHU, HUTPOHOBAsI KOMILIEKCHAs! HUTb.

- DopmosaHue u3 pacniagos
Ctpyliku pacriiaBa moCTyHaroT B IIAXTYy, TJie 00AYBatOTCS XOJIOIHBIM BO31yXOM WJIM UHEPTHBIM T'a-
30M, OXJIAKIAIOTCS M 3aTBEPACBAIOT. DTHUM CIIOCOO0M (OPMYIOT KalpOHOBHIE, TAaBCAHOBbIE, MTOJTH-
STUJICHOBBIE, TTOJIUIIPOTTHICHOBBIE BOJIOKHA M HUTH.
4.01aenka roToBOro BOJIOKHA.

[lenbro OTAENKY SBISIETCS BBITSKKA, TEPMOQUKCAINS BOJIOKOH, y/laJeHuEe TPUMeECei, OCTaB-
mxcs nocie GopMOBaHMs Ha TOBEPXHOCTH HUTEH U MPHUIaHUE UM HEKOTOPBIX CBOICTB, HAIIpUMeED,
MSATKOCTH, MEHBIIIEH AJIeKTpu3yeMocTu U T.4. K 3ToMy 3Tamy nmpou3BoJCTBa OTHOCATCS CKPY4YUBa-
HUE, BBITATHBaHNE, TepMO(DUKCalHsI KPYTKH, OTOeTMBaHUE, KpallleHUe, IepeMOTKa, COPTHPOBKA,
MapKHUpOBKa.

W3yunte Mopdonornueckoe CTpOCHHE XMMHUECKUX BOJIOKOH U CeNaiiTe BBIBO, TOUYEMY BO-
JIOKHA TI0 CTPOEHUIO MOX0XKHU APYT Ha apyra. OXxapakTepu3ynTe BIUSHUE CTPOSCHUSI XUMHUYECKUX BO-
JIOKOH HA BHELIHUW BUJ U CBOMCTBA TKAHEN U3 HUX.

Oco3HaiiTe, YTO OCHOBHBIM HAMPABJICHUEM PACHTUPEHUS U YIYUIIEHUS aCCOPTUMEHTA XUMHU-
YECKUX BOJIOKOH SIBIISIETCS] HE CTOJIBKO Pa3padoTKa HOBBIX UX BUJIOB, CKOJIBKO MOIU(UKALINS CYIIIe-
CTBYIOIIUX C IIEJIbIO TIPUIAHUS UM 3apaHee 3aJJaHHbIX CBOMCTB. MoauduKaiys BOJIOKOH Pa3BUBACTCS
10 IByM OCHOBHBIM HalpaBJICHUIM:

1. dusnueckas (CTPYKTYpHAas) MOAUGUKALMS 3aKITIOYACTCS B HAITPABICHHOM U3MEHEHHUH CTPO-
€HUS U HaIMOJIEKYJIIPHOMN CTPYKTYpPbl HUTEH:
- OpueHTanus 1 BBITATUBAHUE HUTEU
- BBeaeHue HU3KOMOJEKYISPHBIX 100aBOK B MPSAWIBHBIN PACTBOP WM paciuiaB. Takum
00pa3oM MOXHO U3MEHUTH OJIECK, TOBBICUTH CTETIEHb OENIM3HbI, MPUAATH OaKTEPUILIUTHBIE
CBOMCTBA HUTSAM U T.1.

- ®opMOBaHME BOJOKOH U HUTEH U3 CMECU MOIUMEPOB. [IpuMepoM MOKET CITyKHUTh arle-
TOXJIOPUH

- Tlony4yeHne OMKOMIIOHEHTHBIX BOJIOKOH U HUTEH. OCOOEHHOCTh UX MOJTYYEHHs 3aKIr0va-
eTCsl B Mofiaue JBYX MOJTMMEPOB, 00JIAA0NINX PA3IMYHON BSI3KOCTHIO M YCAIKOM, B 00-
niee GopMyroIee yCTpOrUCTBO, B KOTOPOM HMCKITFOYAETCSI BO3MOXKHOCTD UX CMEIICHHUSI.
OcHoBHast 4aCTh OMKOMITIOHEHTHBIX HUTEH BBITyCKAETCS U3 MOJTMAMUIOB, TONIUA(HUPOB U
ux comoiaumepos. [Ipy U3roToBeHNH OUKOMIIOHEHTHBIX BOJIOKOH TOSIBIISIETCST BO3MOXK-




HOCTb COYETaTh LICHHBIE CBOWCTBA PA3JIMYHBIX IIOJUMEPOB, T.€. KOHCTPYUPOBAaTh HUTh B
COOTBETCTBHUHM C IPEANOIaraeMoi 001acTbI0 IPUMEHEHHUS.

- Ilony4yeHue MUKpOBOJIIOKOH. MUKPOBOJIOKHO — 3TO BOJIOKHO, TOJIIIMHA KOTOPOI0
MeHble 1 ned nin 1 genurexkce. MUKpPOBOJIOKHA 3HAYUTEIBHO TOHBIIIE XJIONKA U 1aXKe
menka. 10 ThicsY METPOB MX BECAT BCEro Jullb 1 rpamm. MIX TOHHMHA U OTCYTCTBUE HE-
POBHOTBI 110 TOJILIMHE IIO3BOJISIFOT BEIPAOATHIBATE OUYEHb TOHKME HUTH U MPSDKY VIS JIeT-
KHUX TKaHEeH, 00Ja1al0MX HeMTPEB30HICHHOM MATKOCTBIO i THOKOCTBIO, @ TAKXKE UCKITIO-
YUTEIbHO IIEJIKOBUCTHIM BHEITHUM BUAOM. M3/1e11s n3 MUKPOBOJIOKOH 00J1a/1at0T XOpO-
LIMMH TEIJI03alUTHBIMU CBOMCTBaMHM, CO3AAI0T OLIylIeHHe MATKOCTH. ( TekcTuipHas
MPOMBIIIIEHHOCTH, Nel 99r.)

2. XumMnueckas MoAM(MUKALNA BOJIOKOH U HUTEH 3aKII0YaCTCI B YaCTUIHOM HaIrpaBJICHHOM U3MC-

HCHUH XUMHUYCCKOr'o CocTaBa I1oJuMepa:

Hown

BoOoo~NOoO

12.
13.
14.

0.

. Kakne HOBEBIE BUJIbI HCKYCCTBCHHBIX BOJIOKOH BBIpa6aTBIBaIOTC$I 110 3KOJIOTHYECCKUM

- CuHre3 BOJOKHOOOPA3YIOIUX COIOIUMEPOB, KOT/Ia KaXK/1as MAaKpOMOJIEKYJIa MOXKET
BKJIFOYATh B ce0s1 3B€HbS TOI'0 U JPYyroro MOHOMepa

- CuHTe3 npuBUTHIX comonmMepoB. [Iporece 3akimovyaercs: B IPUBUBKE K OOKOBBIM peax-
LIMOHHOCIIOCOOHBIM I'pyIIIiaM OCHOBHOTO ITOJINMEPA 3BEHBEB COIIOIMMEPa

- CmuBanue, T.e. 00pa30BaHUE MEXKIY MAKPOMOJIEKYJIaMU MONEPEUHBIX XUMUUYECKUX CBSI-
3ei
N3yuaTh Ppu3nKo-MeXaHUUECKHE CBOMCTBA XMMUYECKUX BOJIOKOH LIEIECO00Pa3HO MTyTeM
cpaBHeHus. Hanpumep, u3ydast CBOWCTBA CUHTETUUECKUX BOJIOKOH, MOKHO 3aMETUTh, YTO
BCE OHU IIPOYHBIE, PACTSKUMBIE, YIIPYTHe, MaI0yCaJOYHbIE, dJIEKTPU3yEMbIE, TEPMOILIa-
CTUYHBIE, yCTONYMBBI K JEMCTBHI0 MUKPOOPraHU3MOB, UMEIOT HU3KYIO TUTPOCKOIHN Y-
HOCTb. U B TO e BpeMs, Kax/10€ BOJIOKHO OTJINYAETCs OT IPYIHX MO KaKOMY-JIHO0O MoKa-
3aTeNI0: KallpOH- CaMOe IPOYHOE U YCTOWYMBOE K TPEHUIO, JIABCAH- CAMO€ YIIPYroe, HUT-
POH- CaMO€ CBETOCTOMKOE H T.J.
[Ipoananu3upoBaB CBONCTBA XUMUYECKUX BOJIOKOH, CIIEIAWTE BBIBOJIBI O BIMSIHUM CTPOE-
HUS Y CBOMCTB M3Y4YEHHBIX BOJIOKOH Ha BHEIIHUM BUJ U CBOMCTBA TKaHEH, HA PEKUMBI
00pabOTKM TKaHEW B MIBEHHOM MTPOM3BOJICTBE.
OCHOBHBIE CBOWCTBA BOJIOKOH IPEJCTABIICHBI B IPHUIIOKEHUH 1.

Bonpock! [uist caMOKOHTPOJIS
[Tepeuuncnure GpakTopbl, 00YCIOBINBAIOLINE ObICTPBIE TEMIIBI POCTA MPOU3BOACTBA XUMHUYECKHUX
BOJIOKOH.
HazoBure cranum npou3BoACTBa XUMHUYECKHX BOJIOKOH
YTO MOKET SIBJIATHCS CIPhEM JUIsl TPOU3BO/ICTBA UCKYCCTBEHHBIX BOJIOKOH?
Uro sBAsi€TCS ChIPbEM IS ITOJIYHYEHHUS MTOJIMMEPOB, U3 KOTOPBIX (POPMYIOTCSI CHHTETUYECKHE BO-
JIOKHA?
B uem cymnocTh(hM3MUECKON 1 XUMUYECKON MOIU(UKAIIMHA BOJTOKOH?
Yrto Takoe MUKPOBOJIOKHO?
Kakwne cBoWCcTBa BUCKO3HOTO BOJIOKHA MOYKHO Ha3BaTh MOJOKHUTEIHHBIMH, OTPHIIATEIEHBIMUA ?
Kakne Moaudukanum BUCKO3HOTO BoJoOKHa Brl 3Haete?
B uem npeumyiecTBa BUCKO3HBIX BOJIOKOH Iepe alleTaTHbIMU?
CpaBHUTE CBOWMCTBA allETATHOTO ¥ TPUALIETATHOT'O BOJIOKOH.

TEXHOJIOTHSIM?

Kakwne cBoMCTBa CHHTETHUECKHX BOJIOKOH 3aTPYIHSIOT MPOLECCH NIBEMHOTO MPOU3BOACTBA?
Kakue BonoKHa Ha3bIBAIOTCS IITANCILHBIMU?

C kaxoif 1ebI0 BBIITYCKatoTCA MPO(GUINPOBaHHBIE BOJIOKHA?



Pa3znen 2. OcHOBBI TEXHOJIOTHUHM TEKCTUWIBHOTO MPOU3BOACTBA

Tema 2.1 Ipsinenue

[Tonsitue o npsoxe u npsiaeHuu. OCHOBHBIE Mpoliecchl MpsiaeHuss. CucTeMbl PSACHUS
XJIOIIKA, JIbHA, IEPCTH, HATypaJIbHOT'O IIEJIKa, XUMUYECKUX IITANEIbHbIX BOJIOKOH U Xapak-
TEPUCTHUKA ITOIYy4aCMOU MPSIKHU.

Buael npsixu.

Bunbl HUTEH 1 0COOCHHOCTH UX MOYYCHUS U3 HATYPATBHBIX H XUMHYECKHUX BOJOKOH
CBoiicTBa NpsiKU U HUTEU. BiusiHMEe CTPOCHUS M CBOMCTB NPSIKK U HUTEH HA BHEIIIHUHN BU]T
Y CBOMCTBA TKAHEH.

HedexTsl npsiku 1 HUTe. COBEPIICHCTBOBAHUE TEXHUKHU MPSIICHUS.

Jlumepamypa: 1, ctp. 62-80
MeToanueckre peKOMEHIAIINHN

[Tpu u3y4eHnu 3TOM TeMbl HEOOXOJUMO YCBOUTH IMOHATHUS «IIPSKA» U «HUTHY, UMETh IOJI-
HOE TIPEJICTaBJICHUE O TpoIleccax MPSICHHMsI, a TAKIKE 3HATh 0COOCHHOCTH MOJTyYSHHSI TP~
KM M3 KaKI0T0 BHIA BOJIOKHA.
JlJ1s1 JTy4dniero yCBOCHHS ATHX TPOLIECCOB U JUUIsl CPABHEHUS CHCTEM IPSICHUS 11eJIecoo0pas-
HO KOHCIIEKT II0 3TOM TEME BBIIOIHUTE B BUAE TaOINIILI

Tabnwua 1

Cucrema npsaeHus

I'peGennas Kapnanas AnnapaTtHas

Hcnons3yemoe colpbe

[Tporuecchl mpsacHUS

XapakTepucTrka 1o-
JIy4aeMOH IPSKU

BripabaTeiBaemble
TKaHU

[Tpu n3yueHnn BUAOB NpsKH 00paTUTe BHUMAaHUE, Kakasi ObIBAaeT MpsiKa MO CTPOEHUIO, BUILY,
CTENEeHM U HAIpPaBIEHUIO KPYTKH, opopmiieHuto. 3yunre pasnuunbie 3¢ HEeKTs TpshKu:
O ekt «mMHe» — pa3HOOKPAILICHHbIE YUAaCTKH MPSHKU
Henc — LBETHBIC «MYILIKH
L{BeTHOH puup —  GuiecTsIIME cpellu MEPCTIHOrO BOpca MOJMaMHIHbIe HUTH Pa3HbBIX [[BETOB
OddexT «xacne» — MHOTOLBETHAs! HUTh, UMUTHUpYIOLIas 3pPeKT hacOHHON HUTH
CuHenb — BOpcoBasi HUThH

PaccmaTpuBast cBolicTBa psiKu, pa30epuTe, KAKOe OHU OKa3bIBAIOT BIUSHUE HAa BHEITHUM
BUJ U CBOWCTBA TKaHEH, KaK U3MEHSET CBOMCTBA TKAHU KPYTKa MPSDKU.

CrnenyeT 03HAKOMUTBHCS C BUAAMU HUTEH: OMUHOYHBIMU (MOHOHUTSIMH ), KOMIUIEKCHBIMH,
KPYYEHBIMH, TEKCTYPUPOBAHHBIMH, TPOGUINPOBAHHBIMHU, ADMUPOBAHHBIMU, KOMOMHUPOBAaHHBIMH.

Bonpocs! [uist caMOKOHTPOJIS

1. Yro Takoe mpsika?

2. Kakas ObIBaeT npsika o BOJIOKHHUCTOMY COCTaBY, CTPOCHHIO, BUAY U HAPABJICHUIO
KPYTKH, XapaKTePy OTAEIKH?

Kak nmomyyaercs u r/1e UCIOJIb3yeTCsl BHICOKOOObEMHas Mpsika ?

UYro coboii mpenacraBiseT npsxa ¢ apdexkrom ~ muHe”?

UYro Ttakoe (pacoHHas Mpsika, KaK OHA MOTYy4aeTcsi?

Urto Takoe nBeTHOU Haup?

SR




7. OxapakTepu3yiTe CUCTEMBI NPSAACHUS XJIONKA U JAlTe XapaKTePUCTUKY N0JIy4aeMOu
HIPSDKU

8. Ilo xakum cucTemam mpsAeHUs epepadaTbiBaeTCs B MPsKy JieH? B uem oTnnune
CYXOro croco0a MnpsiieHust 0T MOKpOro?

9. TIlo xakuM cucTeMaM MpsIeHUs TepepadaThiBacTCs B MPsHKY mepcTh? OxapakTepusynTe

rpe0eHHYIO U anmnapaTHyto npsoKy. Kakue Tkanu BbIpaOaThIBalOTCS U3 rpeOeHHOM U
anmnapaTHOU mpspxku?

10. B ueM 0cOOEHHOCTH MOIYYEHHUS MPSHKU U3 IITANeIbHBIX BOJIOKOH?

11. TTo xakuM cucTEMaM MPSACHHS epepadaThIBAIOTCS B MPSKY OTXOJIbI HATYPATBHOTO
ienka?

12. Yro Takoe MenaHkeBas mpsika’?

13. Yrto Takoe MyJIMHUpOBaHHAs TIpsixKa?

14. Yro Takoe HUTH?

15. B yem oTanyme no BHEIIHEMY BUlY TKaHEH W3 MPSHKU U U3 HUTEH?

16. Kakue HUTH HA3BIBAIOTCS KOMIUICKCHBIMU?

17. Yo Takoe Kpy4deHbIC HUTH?

18. Yro Takoe nmpopmpoBaHHBIE HUTH?

19. Yro Takoe TeKCTypUpPOBAHHBIEC HUTU?

Tema 2.2. TkauecTBO

[TonsiTue o Tkanu u TkauecTse. [loAroToBKa HUTEH OCHOBBI U yTKa K TKauecTBy. [Iporecc
BI)Ipa60TKI/I TKaHeﬁ Ha TKAIIKOM CTaHKC. BI/IZII:I TKAIKUX CTAHKOB. COBepHICHCTBOBaHI/Ie
rporiecca TKa4ecTBa.

JledekThl TkayecTBa, MX BIMSHUE HA KAYECTBO TKAHEH M MPOIIECCHI MIBEHHOTO MPOU3BO/I-
CTBa.

Jlumepamypa: 1, ctp. 81-85
Meroanueckre peKOMEH/IAIMN

BHumarenbHO U3yunTe NpoIecchl MOrOTOBKM HUTEH OCHOBBI M yTKa K TKadecTBy. Pazbe-
pUTECH, KaKy0 (DYHKIIMIO BBIITOJIHAIOT B TKAlIKOM CTaHKE JIaMeJH, peMu3bl, 0epo. O3Ha-
KOMbBTECh C BUJIaMH TKALKUX CTAHKOB: MEXaHWYECKUMHU, aBTOMATUYECKHMHU, OeCUeTHOY-
HeiMu cTankaMu (CTh, mHeBMaTH4eCKUMU, paMPHBIME, THEBMOPAITMPHBIMH, THPABIHY e-
CKHMH).

Ha ctpanune 82 yueOnuka (1) umeeTcst cxema TKaIllkoro cTaHka. BHUMAaTenbHO U3y4HTe
B3aMMO/ICHCTBHE OCHOBHBIX Pa0OYMX OPraHOB MAIIMHBI U MPUHIMIT 00Pa30BaHUs TKAHU.
Oco0oe BHUMaHUE CIENYET yAEIUTh 03HAKOMJICHHUIO C BO3MOXHBIMU TKAlIKUMHU Je(eKTa-
MU, UX BIUSHUIO HA KA4eCTBO TKaHHU.

Bonpock! [uist caMOKOHTPOJIS

Jaiite onpeneneHrue TKaHu

B yeM cymHOCTh U Ha3HaYSHHE MPOIIECCOB CHOBKH M IITUXTOBAHUSA?

Kakne ¢pyHKIINY B TKAIIKOM CTaHKE BBITOJHSIIOT JIAMEITH, pEMH3BI, 0ep10?

B yem 3akiogyaercst npUHIMIT 00pa30BaHMs TKAaHU HA CTaHKe?

B 4yem oTimune MeXaHWYEeCKHX TKAIKHX CTAHKOB OT aBTOMATHYECKHX ?

Kakumu cioco6amu MOKET MPOKJIAIbIBATHCS YTOYHASI HUTh B O€CUEIIHOYHBIX TKALKUX

CTaHKax?

7. Kakue nedexts MOryT 00pa3oBbIBaThCS B Ipoliecce TkauecTBa? Kak OHM BIUSIOT Ha
Ka4eCTBO U COPTHOCTh TKAHEU?

o E



Tema 2.3 OTaeaka TkaHel

enu u 3agaun oTAenKd TKaHe. COBEpIIEHCTBOBAHUE OTIETOYHBIX Mpo1eccoB. OCHOBHbBIE
MIPOLIECCHI OT/ICIKHU XJIOMYATOOYMaKHBIX, JIbHSAHBIX, IEPCTIHBIX M IIEIKOBBIX TKAHEH.
CrenmanabHbIC BUJIBI OTACIKH.

JledeKTbl OTneNnKy, X BIMSHUE Ha Ka4eCTBO TKaHEH M MPOIECChl IIBEHHOTO MPOU3BO/ICTBA.

Jlumepamypa: 1, ctp. 85-113

MeTtonuyeckne peKkoMeH1aluu

[Tpu n3yueHnn maTepuana JaHHOW TEMbl HEOOXOAUMO YCBOUTH, KAKHE OTJEIOYHBIE OIepa-
MU TPOXOASAT XJIOMYaTOOyMaXKHbIE, JIbHSAHBIC, IEPCTAHbIC (KaMBOJIbHBIC U CYKOHHbBIE) U
LIEJIKOBBIE (M3 HATypaJbHOIO LIEJIKA, UCKYCCTBEHHBIX U CUHTETUYECKUX HUTEH, IITaIEb-
HbIC) TKaHU Pa3IMYHOro Ha3HayeHus. CiieayeT 3HaTh, UTO BCE TKAHU, HE3aBUCUMO OT HX
BOJIOKHHCTOT'O COCTaBa MPOXOAST OTAEIKY B 3 3Tamna: peiBapuTeNIbHAs OT/IENIKA, BHEILIHEE
odopmIleHrE U 3aKITI0YUTeNbHas oTaenka. OHaKO cofiepKaHUe KayK0ro 3Tana 3aBUCUT OT
BOJIOKHHCTOTO COCTaBa, CTPYKTYpHhl, Ha3HaYeHHUs TKaHU. OO0paTHTe BHUMAaHUE HA TO, YTO B
HACTOSIIEE BPEMs UCIIOJIb3YeTCs O0JIbII0E KOJTUYECTBO CIEMATBbHBIX OT/IENOK. VX MOXKHO
YCIJIOBHO pa3JeNUTh Ha 2 TpynMbl: | — OTAENIKY, KOTOpBIE yIIydIIalOT CBOMCTBA TKaHEH
(IpOTUBOTHWIIOCTHBIE, BOJOYIOPHBIE, OaKTEpULIUIHBIC, MAIOYCaA0YHbIC U T.1.), 2 — OT/IEI-
KH, CO3/IAf0IINE HA TKaHIX Kakue-In0o BHenTHHE () (PeKThI (THCHEHNE, TopUpOBAHHUE,
TpaBJICHHUE AXKYPHOTO y30pa, PIOKUPOBAHHE U AP.)

[Tocne n3yuenus 3Toi TeMbl 0043aTEIBLHO 3HaTh BUJIbl PACIIBETOK TKaHEH.

Heo0OxonuMo Takke 3HaTh OCHOBHBIE Je(EKThI OTACIKH TKaHE!, X BIUSHHE Ha KAYECTBO
TKaHEH.

Bonpocs! juist caMOKOHTPOJIS

KaxoBbl 11€1111 1 337141 OTJENIKU TKaHEH?

[lepeuncnute 3Tanbl OTAEIKH TKaHEH

UTo NOHMMAIOT MO/ CHEIHaIbHBIMU BUIaMU OTJEJIKH?

Kakue oTaenounsle nmpoiecchl BKIIOYAET MpeIBapuTeNbHas OTaeNKa X/0 TKkaHei?

B uem cyTh nporecca Mepcepuzanny, Kakie TKaH! MOJIBEPTaloTCs 3TOMY mporieccy?
Hano nu moaBeprats onanuBanuio ¢uanens? [louemy?

Bce nu x/6 Tkanu moaBeprarotcs OeaeHuo?

HazoBuTe BubI Ie4aTu U ciocoObl eyaTaHust TKAHEH.

[lepeuncnure BO3MOXKHbBIE BUABI PACLBETOK X/0 TKaHEH.

0. Kakue oTenouHbie MPOLEeCChl BKIIIOUAET 3aKIIOYUTENbHAS OT/eNKa X/0 TKaHei?

1. Kakum crienmanbHbIM BUAAM OT/AETIOK MOTYT HOJBEprarbes X/0 TkaHu?

12. B yueM oTinuune OTAENKH X/0 U IbHAHBIX TKAHEH?

13. Ilepeuncnute BO3MOXKHBIE PACIIBETKHU JIbHSIHBIX TKaHEH.

14. B uem oTaM4YMe OTJENKY MIEPCTSIHBIX TPEOSHHBIX U CYKOHHBIX TKaHEH?

15. B yem cyTh nporiecca KapOOHMU3AIMH, KaKie TKaHU TTOABEPTal0TCs 3TOMY Mpolieccy?
16. B uem cyTh mporiecca TepMoUKCaIINH, KaKue TKaHH MOABEPTatoTCs 3TOMY Ipolieccy?

RBOooo~NoOR~wNE

Paznen 3. CocraB, cTpoeHHe U CBOMCTBA TKaHel

Tema 3.1 CocraB TKaHel

Knaccudukanus Tkanei o BOJIOKHUCTOMY COCTaBy. BinsiHue cocTaBa TkaHel Ha MX
BHEIIIHUMA BHJI U CBOWCTBA. MeTObI ONIpeieTICHUsI BOJJOKHUCTOTO COCTaBa: JIA0OPATOPHBIN U
opraHoJyienTuueckuil. OTINYUTENbHBIE IPU3HAKY TKAHEHW pa3INYHOTO BOJIOKHUCTOTO CO-
cTaBa.

Jlumepamypa: 1, ctp.113-121

MeTtoanueckne peKOMSHIAINU




[Tpu n3yuennn maTepuana J1aHHON TeMbl HEOOXOAUMO YCBOUTH, KAKHE TKAaHU HAa3bIBAIOTCS
OJTHOPOJHBIMH, HEONHOPOAHBIMH, CMEIIaHHBIMU, CMEIIAHHO-HEOAHOPOAHBIMHU, YMETh IIPH-
BECTHU IPUMEPBI.

Oco6eHHO XOpOUIO ClIeAYeT YCBOUTh IPHUEMbI OPIraHOJIENITHYECKOTO aHaIN3a TKaHEeH:
1.AHanu3 TKaHel 1o BHELIHeMY BUAY (OJecK, Ipo3padyHOCTb, TOJIIIMHA, BOPCUCTOCTD)
2.AHau3 TKaHU HAOILyIb (TJ1aJKOCTh, IIEPOXOBATOCTb, MATKOCTb, AKECTKOCTb, PACTSIKH-
MOCTb, CMUHAEMOCTb, TEIUIOTY WJIN IIPOXJIay HAOLLYTIb)

3.AHanu3 TKaHU 110 BUYy HUTEH OCHOBBI U yTKa (110 XapakTepy 0OpbIBa, 110 BUAY BOJIOKOH B
HUTSX, 110 IPOYHOCTHU B BOJIE)

4.AHan3 TKaHU 110 XapakTepy ropeHust (Kak 3aropaercsi, Kak FOpUT, Kakoil 3amax BblAEIseT
IIpY TOPEHUH, KaKOM 0CTaTOK oOpa3yercs)

BHuMaTenpHO N3y4HTE OTIMYHUTEIbHBIC IPU3HAKY TKAaHEW Pa3IMYHOIO BOJOKHUCTOIO CO-
CTaBa, MPOJlyMaiTe, KaK BIUSIET BOJIOKHUCTBINM COCTaB TKaHEH Ha UX CBOMCTBA M OCOOCHHO-
cTH 00pabOTKU B IIBEHHOM IPOU3BOJICTBE.

Bonpocs! juist cCaMOKOHTPOIIS

1. Kak knaccuuuupyroTcs TKaHU 110 BOJOKHUCTOMY COCTaBy?

2. Kakwue cyniecTByroT METO/IbI OTIPEICIICHUS] BOJIOKHUCTOTO COCTaBa TKaHei? HazoBute
UX NIPEUMYLIECTBA U HEJOCTATKH.

Kax BOJIOKHUCTBIN cOCTaB TKaHEH BIMSIET Ha UX BHELIHUI BUJ U CBOMcTBa?

Kak oTnuuuTh X1014aTo0yMakHyt0 TKaHb OT JIbHSHOW?

Kak oTuunTh TKaHb U3 BUCKO3HOTO IIE€JIKA OT TKAHU M3 HATYPAJIbHOTO LIENKa,
KaIpOHOBBIX HUTEM, alleTaTHOrO I1eKa’?

6. Kak oTIM4uTh YNCTOMIEPCSIHYIO TKaHb OT MOJYIIEPCTSHOM ¢ JTaBcCaHOM?

ok w

Tema 3.2 CTpoeHne TKaHeil

OcCHOBHBIE TIOKa3aTeIU CTPOCHUS TKaHeH. BiusHue cTpoeHust TKaHel Ha UX CBOMCTBA, McC-
M0JIb30BaHUE, IOBEJACHUE B IIBEHHOM MPOU3BOACTBE. 3HAYEHUE COBEPIIICHCTBOBAHUS
CTPYKTYpPBI TKaHEH.

Knaccudukanus Tkankux nepervietreHui. ['padudeckoe n300pakeHre MpoCThIX U MEIKO-
y30pUaThIX NeperieTeHnid. XapaKTepUCTHKA MPOCTHIX, MEJIKOY30pYaThIX, KPYITHOY30pYa-
TBIX U CJIOKHBIX MEPEIIETEHUH, UX BIMSHUE Ha BHEIIHUM BUJ U cBOMcTBa TKaHel. CHIKe-
HHE€ MaT€pUATIOEMKOCTH TKaHEH.

[IimoTHOCTH TKaHeW. BiusHMe IUIOTHOCTH HA CBOMCTBA TKAHEM, HA IIPOLIECCHI IIBEUHOIO
MPOU3BOACTBA. PanmoHanbHasi IIIOTHOCTh TKAHEH.

CrpoeHnue n1ieBOil CTOPOHBI U U3HAHKU TKAHEH.

Jlumepamypa:1, ctp.121-135

MeTtoanueckue peKOMeHAaluu

Heo0OxoaumMo yCBOUTB, UTO O] CTPOCHHEM TKaHEH TOHUMAETCsl B3aMMHOE Pacrofio-
YKEHUE HUTEH B TKAaHU U CBSI3b MKy HUMU. M3ydnTe OCHOBHBIE TTOKA3aTeN CTPOCHUS
TKaHel (CTPYKTypHBIE TTOKA3aTEeNH): BUJ PSHKU WIIM HUTEH, BUJT TKAIIKOTO MEeperIeTeHus,
IJIOTHOCTh TKaHH, CTPOCHUE JINIIEBOW U U3HAHOYHOUM NoBepXHOCTH. Oco00e BHUMAaHUE
yIEIUTE U3YYEHUIO TKAI[KUX NEPETUIETeHU, IJIOTHOCTU U MTOBEPXHOCTHOTO 3aMOJIHEHUS
TKaHu. M3yunTe, kak 00pa3yroTcs NeperieTeHns, Kakiue PUCYHKH Ha TKaHH CO3/Ial0T, Kak
MepEIUIeTeHUs BIUSAIOT Ha BHEIIHUM BUJ U CBOWCTBA TKaHEH.

B xoHCcnekTe 00s13aTepHO 3apuCyiTe Tpaduieckoe H300pakeHne pa3TuIHbIX Tepe-
TUICTeHUH, a PSAIOM MPHUKpenuTe 00pa3ibl TKAaHEH COOTBETCTBYIONIUX MEPETUICTEHUH.
OdeHb CIIOXKHBIM JIJIs1 TOHUMAHUS SIBISIETCS TIOHSITHE O TIJIOTHOCTH TKaHEH (pakTuyeckoi
(abcomoTHOIT), MAaKCUMaJIbHOM, OTHOCUTEIHHOM, TO9TOMY BHUMATEIILHO H3yYUTE 3TH T0-
Hatusi. CpaBHUTE, B KaKUX MpeJenax KojaeoieTcs OTHOCUTENbHAS TUIOTHOCTh OENTbEBBIX,
MJIaThEBBIX, KOCTIOMHBIX, AIbTOBBIX TKaHel. [IponymaiiTe, Kak BIUSET IUIOTHOCTH U 3a-
MTOJTHEHUE TKaHEH Ha UX CBOMCTBA M MPOIECCHI 00PaOOTKH B MIBEHHOM MPOU3BOJICTBE.

W3yuute, Kak KIacCUUIUPYIOTCS TKAaHU MO CTPOSHUIO JIUIIEBON TOBEPXHOCTH U U3-
HaHKU. YSICHUTE, KaKWe TKaHU HA3bIBAIOTCS OJTHOJIMIICBBIMH U JIBYXJIMIICBBIMH, PABHOCTO-



ONoGO~WNE

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

POHHUMH U Pa3HOCTOPOHHUMH. OOS3aTENBHO BBIYUUTE MPU3HAKH, IO KOTOPHIM MOXKHO
YCTaHOBHUTB JIMLIEBYIO CTOPOHY TKaHHU.

Bornpocs! juist caMOKOHTPOJIS
UTo moHUMAeTCsI 1OJI CTPOCHUEM TKaHEH ?
[lepeuncnure nmoka3aTenu CTPOSHUS TKAHEH (CTPYKTYpPHBIE TOKA3aTeNN).
Kak Biuser Bu npsyKu WM HUTEW HA CTPYKTYpY TKaHU?
UYro Takoe TKalKoe neperieTeHue?
UYro Takoe panmnopT neperuieTeHus’?
Yro Takoe nepekpritre? Kakoe nepekppiTre Ha3bIBa€TCsl OCHOBHBIM, KAKOE - YTOUHBIM?
Kak kmaccuunupyrores TKalkue neperieTeHus ?
Kakwue neperuiereHust OTHOCSTCS K MPOCTHIM, KaK OHM 00pa3yrOTCs, KaK BIUSIOT Ha BHEIIHUN BU
Y CBOMCTBA TKaHEH?
Kakwue neperuiereHust OTHOCITCS K MEIIKOY3pUYaThiM, KaKie PUCYHKH OHU 00pa3yloT Ha TKaHSX,
KaK BIUSIOT Ha BHEIIHUM BUJ U CBOWCTBA TKaHEH?
Kakwue neperuiereHust OTHOCSTCS K CIIOKHBIM, Kak 00pa3yloTcs CI0XKHbIE MEPEICTeHHsI, KAKUMU
CBOCTBaMH 00JIa/Ial0T TKAHM CIIOKHBIX TEPETUICTCHU?
Kak o6pa3yrorcs xkakkapAoBbie (KpyIMHOY30pUaThie) MeperuieTeHus?
Kakas ninoTHOCTh TKaHeH Ha3bIBaeTCs (pakTUUYECKOM (aOCONIOTHOM), OTHOCUTEIBHOM,
MaKCHUMaJIbHON?
Kaxkue cBolicTBa TkaHe#l 3aBUCST OT UX INIOTHOCTH?
KakoBo 3HayeHHe MIOTHOCTU TKAHEW MPHU U3TOTOBICHUH OZEKIbI?
Kak kmaccuunupyrorest TKaHH 10 CTPOCHUIO JIUIICBON U M3HAHOYHOM MTOBEPXHOCTH?
Kakue TkaHu Ha3bIBalOTCA OJHOJULIEBBIMU, JBYXJIULIEBBIMU?
Kakue TkaHu Ha3bIBAIOTCA JBYXJIUIIEBBIMA PA3HOCTOPOHHUMH M PABHOCTOPOHHUMU?
[1o xakuM pHU3HAKaM MOKHO YCTaHOBUTH JIMLIEBYIO CTOPOHY TKaHU?

Tema 3.3 PazmepHbie XapaAKTePUCTHKHA TKAHEH
TonmuHa TKaHu, ee onpezeneHue. BiysHue ToMMHBI TKAHU HA €€ CBOWCTBA U
Ha3HAa4YE€HHE, HA TIPOLIECCHI IIIBEMHOTO IPOU3BOCTBA.

[upuHa TKaHU U €€ 3HaUY€HUE JJIs1 PallMOHAIIBHOTO MCIIOIb30BaHUs B IIBEHHOM IMpO-
M3BOJICTBE. PABHOMEPHOCTH MIMPUHEI B ITpe/ieax KycKa TKaHU. PanonanbHas lupuHa
TKaHEH.

JIMHa TKaHU B KyCKE U €€ BIUSHUE HA ITPOLECCHl PACKPOs B IIBEHHOM ITPOU3BOJICTBE.

[ToBepxHOCTHAs IUIOTHOCTh TKaHeH, pakTopsel, oOycinoBnuBaromue ee. Biusuue no-
BEPXHOCTHOM IUIOTHOCTU Ha CBOMCTBA TKAHU M HA IIPOLIECCHI HIBEHHOIO ITPOU3BOJICTBA.
Jlumepamypa: 1, ctp.136-142

Tema 3.4 CBoiicTBa TKAHEH

Mexanuueckue ceoiicmea

[Ipenen mpoYHOCTH TKAHU IIPU PACTSKEHUH, pa3AUPaHUU U ITpoAaBiuBaHuu. PakTo-
PBbl, BIUSIOUIME HA POYHOCTh TKAHEH.

Y unenue TkaHu. Buabl nedopManuy yITMHEHHS U UX BIUSHUE HA MPOLIECCHI
HIBEMHOT'O MTPOU3BOJCTBA U KCILITYATALNIO OJIEMKIbI.

Ornpenenenne pa3pbIBHON HArpy3KH U YIUIMHEHUS TKaHHU.

CmunaeMocTth TkaHH. CriocoObl ONpeesieHns CMUHAeMOCTH. BiusiHie cMuHaeMocTu
Ha OTPeOUTENHCKUE CBOWCTBA O/1eXkAbI. [IyTH YMEHBIIICHHS] CMUHAEMOCTH TKaHHU.

MSrKOCTB, KECTKOCTh, APAMUPYEMOCTh TKAHU. PaKTOPHI, BIUSIONIME HA Jpanupye-
MOCTb. MeTOIbI ONIPEAENEHUS JKECTKOCTH, IPANIUPYEMOCTH TKaHel. BiusHue npanupyemo-
CTH Ha IPOLECC MOACIIUPOBAHUS OIEHKIbI.



Texnonozuueckue céeoiicmeéa

CKOJb)KEHHE TKAHEH, €ro 3aBUCUMOCTh OT CTPOCHUS MPSKA U HUTEH, IEpEeIJIeTEHHUS,
OT/CJIKU TKaHEeW. MeTOo/Ibl ONpeIeIICHUs CKOJIbKEHUS TKaHEW. BiausHue CKOIbKEHHS TKa-
HEW Ha MPOoLeCcChl NIBEHHOTO POU3BOCTBA.

CormnpoTuBieHUE TKaHEH pe3aHuto. BiusiHue 3Toro cBoiicTBa Ha MPOIECCHI MBEUHOTO
MIPOU3BO/ICTBA.

CxuMaeMoCTh TKaHEH U €€ BIUSHUE Ha MIPOLIECCHl U3TOTOBIIEHUS OJIEXK/Ibl U PACX0/
LIBEWHBIX HUTOK.

OcpinaeMocTh TKaHei. @akTopbl, 00YCIOBIUBAIOIINE OCHITAEMOCTh HUTEH 110 cpe3am.
Biusinue ocbimaeMocTH Ha MPOLECCH IBEMHOTO MPOU3BO/ICTBA.

Pa3nBukka Hutel B mBax. @akTopsl, 00yCIOBINBAIOIINE PA3ABUKKY HUTEH B 1IBaX,
METO/bI €€ onpeaeneHus. BausHue pa3IBH>KKM HUTEH B IIBaX Ha MPOLECCHl MOJAEIUPOBA-
HHUS U3JIEJIUNA U X SKCIUTyaTaluIo.

[ToBpexxieHre TKaHU UTJION. 3aBUCUMOCTb MOBPEXKIEHUS OT BOJIOKHUCTOIO COCTaBa,
CTPYKTYphl TKaHH, XapaKTepa OTAEIKH, COCTOSIHUS UIIbl. COOTBETCTBUE HOMEPA UIJIBI U
HUTKHU CTPYKType oOpabdaThiBaeMO TKaHU. Mephl peaynpeKAeHHs TOBPEKICHUS TKAHU
WTJIOM.

VYcaaka TkaHU, ee TpUYUHBI U 3HadeHue. O01as u MmecTHas ycaaka. MeTosl onpese-
JIEHUS YCaJKU. 3HAUEHHE yCaKU IIPU KOHCTPYUPOBAHUHU OJI€XK/IbI U BJIaXKHO-TEIIOBOM 00-
pabotke (BTO). Bnusinue ycaaku Ha BBIOOp MaKeTa MaTepHaliOB IIBEHHBIX U3ACIUH.

Crnioco6noCTh TKaH# K popmoBanuto ipu BTO. Pexumer BTO Tkanei paznuaaoro
BOJIOKHHUCTOTO cocTaBa. Ocobennoctu BTO Tkanei, comepkaniyux XuMHYECKHUEe BOJIOKHA.
Hedexrol, Bozaukatomme npu BTO, Mepsl ux mpeaynpexaeHusl.

Ddusuueckue ceonucmeéa

['MrpoCKONMYHOCTB, BOJONIOIIIOMAEMOCTD, BOJIOYIIOPHOCTD, BO31yXOIPOHULIAEMOCTD,
IIapOIIPOHULIAEMOCTbD, IIBIJIEEMKOCTD, IIBIIIEIPOHUIIAEMOCTb, 3JIEKTPU3YyEMOCTb, TEII03a-
LIUTHBIE CBOMCTBA TKaHEH. XapaKTEPUCTUKA CBOWCTB, METOBI UX ONpeaeieHus. Biausnue
(bu3nYecKUX CBOMCTB TKaHEH Ha Ha3HAUEHHE OJIEXK/Ibl U MPOLIECCH IBEHHOTO IPOU3BOI-
CTBa.

Onmuueckue ceoiicmea

XynosxkecTBeHHOE opopmiieHre TKaHel. L{BeT, paciBeTka, KOi1opuT, Oeck, mpo3pay-
HOCTb TKaHU. BIusiHuEe ONTHYECKUX CBOMCTB Ha Ha3HAYEHHE OJEKbl U MPOLIECCHI €€ U3T0-
TOBJICHHSI.

H3nococmoukocms

Mexannueckue GaxTopsl H3HOCA TKaHEe. CTOUKOCTh TKaHEH K UCTUPAHUIO, METO/IbI
ee ompeeneHus. Y cTalocTh TkaHei. O0pa3oBaHue MIIIMHTA B TIpoliecce HOCKU. DU3UKO-
XUMHUUYECKHE U Ononoruueckue (GakTopsl n3Hoca TkaHen. I1yTu noBbleHnst U3HOCOCTOM-
KOCTU TKaHEH U OJeXKbl.
Jlumepamypa: 1, ctp.142-171
Meroanyeckue peKOMEeHAAINH 10 W3yyeHuto tem 3.3, 3.4

3HaHue CBOMCTB TKaHell nMeeT 00JIbIlI0e 3HaYeHUE JUTsl CIISIMATUCTOB-IIIBEHHUKOB, TO3TO-
My HEOOXOIMMO yAETUTh 0c000€ BHUMAaHHNE U3YUYECHHIO 3TOW TeMbl. Bce cBolicTBa TkaHen
3aBUCAT OT MHOTUX (DAaKTOPOB: OT BOJIOKHUCTOTO COCTaBa TKaHH, BUAA MIPSKU UM HUTEH,
XapakTepa OTAENIKH, IePErICTeHHsI U TUIOTHOCTU TKaHU. B cBs3U ¢ 3TUM nepesl n3ydeHueM
3TOM TeMbl HE0OXO0AUMO MOBTOPUTH TeMbI1.2-3.2.

N3yyast kaxx10e CBOMCTBO TKaHEH, He0OX0JMMO OMPEENSITh U aHAIU3UPOBATh MPUUMHBI U
(bakTopsl, 00YCIIOBIMBAIOLINE HAIWYHE ATOTO CBOiicTBa B TKaHH. CielyeT paccMaTpuBaTh
BJIUSTHUE KaXK/I0T'0 CBOMCTBA TKAHU Ha €€ Ha3HAYEHUE U MPOLIECChl U3TOTOBICHUS OJCKIbI.
Ocob60e BHUMaHUE y/IeIUTE U3YYCHUIO TEXHOJIOTHYECKUX (MOIIMBOYHBIX) CBOWCTB TKaHEH,
XapaKTEepU3YIOIIUX UX MMOBEICHNE B IIBEITHOM ITPOU3BO/ICTBE.



[Ipu u3ydeHnn rTUrHeHUYECKUX CBOMCTB CIEAYET YCBOUThH UX 3HAUCHHE JIJIsl OJICK/IbI pas3-
JIMYHOTO Ha3HAYECHUSI.

[Tpu u3yyeHNr ONTUYECKUX CBOMCTB 0CO00€ BHUMaHHE OOPATUTE Ha BUJIBI PACIIBETOK H UX
BJIMSIHME HA MPOILECCHI PACKPOS U MOLIKBA U3ACIIUMN.

BinusiHue cBOMCTB TKaHEW Ha MPOLIECCHI LIBEHHOIO MPOU3BOICTBA IPEACTABICHO B
MPUIIOKEHUHU 2

Bonpocsl u1si CaMOKOHTPOJIA

1. Or 4ero 3aBUCHT JUIMHA KyCKa TKaHU?

Kaxkas mmupuHa TkaHU Ha3bIBACTCS pallUOHATIBHOMN?

3. Ot yero 3aBUCHUT TOJIIKMHA TKAHHU, KaK BIUSET TONIMHA Ha CBOMCTBA TKAaHU U 00pabOTKYB
LIBEITHOM ITPOU3BOJICTBE?

4. Yro xapaKTepu3yeT MOBEPXHOCTHAS IJIOTHOCTh TKAHEH, OT Yero OHa 3aBUCHUT, B KaKUX €IMHHUIAX
u3Mepsercs?

5. Yto Takoe MpOYHOCTh TKAHEW Ha pa3phiB, OT YEr0 OHA 3aBHCUT, UTO SIBJISIETCS MTOKA3aTeIeM
MPOYHOCTH, KaK BIUSET MPOYHOCTh HA HA3HAYCHUE TKAHEH ?

6. Uro xapakTepu3yeT IpOYHOCTh TKaHEH MpU pa3IupaHUy U IPOAABIMBAHUU, HA KAKUX Y4acTKax
OJISK/IbI BO3HUKAIOT Takue fedopmanun’?

7. Urto Takoe yATMHEHUE TKaHEH, KaKhe CYIIEeCTBYIOT COCTaBHbIE YacTH feopMalluu yUTMHEHUS ?
Kakwue daxTopsl 00yCIIOBIMBAIOT Y/UIMHEHNE TKAHEH, KaK BIUSACT YAJUHCHUE TKAaHESH Ha
MPOLIECChl MIBEHHOTO IPOU3BOACTBA?

8. UYro Takoe cMMHAEMOCTH TKaHEH, OT 4ero oHa 3aBucutT? Kakoe 3HaueHne UMeeT CMHUHAEMOCTD
IIPU U3rOTOBJIEHUHU OACKbI? Kak MOKHO YMEHBIIUTh CMUHAEMOCTh TKAHU?

9. Uro Takoe apamupyeMOCTh TKaHEH, OT 4ero oHa 3aBUCUT? Kak BIMSET IpanupyeMOCTh Ha BBIOOP
moeen?

10. Yto moHMMAaeTCs 1Mo K3HOCOYCTOMYNBOCTRIO, Kakue (hakTopsl n3Hoca Bl 3HaeTe? Kak MOXHO
YBEJIUYUTh U3HOCOYCTONYMBOCTD IIBEHHBIX U31ETUN?

11. Kakue cBoiicTBa TKaHEH OTHOCSTCS K TEXHOJIOTUYECKUM, KaK OHH YUYUTBHIBAIOTCS IIPU U3TOTOBJIE-
HUU OJIEXKIBI?

12. Kakue cBoiicTBa TKaHEl OTHOCSTCS K PU3NYECKUM (TUTUEHUYECKUM ), KaK YYUTHIBAIOTCS ATH
CBOICTBA IMPHU BBIOOPE MATEPUAIIOB JJIST OJICHKTBI ?

13. [lepeuncnute onTHYECKHUE CBOMCTBA TKaHEH, KaK OHU BIHSIOT HA MPOLIECCHl MOACTUPOBAHUS U
U3TOTOBJICHHSI OJICHKITBI?

N

Pazgea 4.CtangapTu3anms M Ka4eCTBO TEKCTHIbHBIX MATEPHAJIOB

Tema 4.1CTapgapTu3anms, TEXHHYECKNH VYPOBEHb H KAYeCTBO TeKCTHILHLIX
MaTepHuaJIoOB

Buasl u conepxanue crangaptoB. CtanmapTusanus TKaHel U ee Ha3HaueHue. [1ons-
THE O Ka4YeCTBE U TEXHUYECKOM YPOBHE TEKCTUIIBLHBIX MaTepuanoB. Poib ctangapToB B
yIIy4IIEHUU KadecTBa roToBbIX TKaHel. Ceprudukanus Tkane. HanmonanbHbIN 3HaK co-
OTBETCTBHS cepTUUIIMPOBaHHON poayKiun Pecniyonuku benapycs.
Jlumepamypa: 1, ctp.177-178

Tema 4.2 CopTHOCTH TKAHEH

[TonsiTHE O COPTHOCTH M cOpTax TKaHeW. Onpenenenre COpPTHOCTH TKaHEH 1O HAJH-
YUI0 Ie(EKTOB BHEIIHETO BHUJIA, IO (PU3MKO-MEXaHUUECKUM ITOKA3aTEIsIM, 110 POYHOCTH OKPACKH.
CranpmapTel Ha COPTHOCTB. [IpueMka u moacoOpTUPOBKA TKAHEN Ha MIBEWMHBIX IPEANPUATHAX.
Jlumepamypa: 1, ctp.171-177,
Meroanueckue peKOMEeHAAINT
[Tpu u3yueHnn 3TUX TeM HEOOXOIUMO YSICHUTbH, UYTO TAKOE CTaHApT, KAKUM 00pa3oM CTaH-
JApTU3alns MOXKET MOBJIMATh HA KAYECTBO TKAHEH.




Heo6xoanMo Takxke yCBOUTH MOPSIOK ONPEAETICHUs COPTa TKaHeH 1o AedekTaM BHEIHEero
BUJA, 110 GUZUKO-MEXAaHUYECKUM TOKa3aTeNIsAM, IO MPOYHOCTH OKpacku. J1Jig 3Toro Heoo-
XOZIMMO 3HaTh Ae(PEeKThI BHEIIHETO BUAa (MECTHBIC M PACIIPOCTPAHEHHBIE), a TAKKE OTKIIO-
HeHus 1o GU3NKO-MexaHHnuecKuM nokasaressm. [loBropute no yuebuuky baxxenosa B.1
«Matepuainsl AJis IBEHHBIX U3ACTHIA» NeQeKThl MK U HUTEH (cTp.79), TKankue nedex-
THI (cTp.83), nedextr kpammenus (ctp. 90), meuaranus (cTp.93), 3aKITOUNTETHLHON OTICIKN
(ctp.96). Heobxoaumo pa3oOpaThCsi, 4TO CYIIECTBYET 2 CHCTEMBI ONPEICIICHUS COPTa TKa-
HeH — cucmema KOMNIEKCHOU OYeHKU, TI0O KOTOPOU OMpeeiieTcsi COPT X/0 U IIEIKOBBIX
TKaHEU, U ocpanuyumenvhas cucmema —Jjs ONPeAeIeHUs COPTA JIbHSAHBIX U IIEPCTAHBIX
TkaHeil. Paz0epureck, kakas Mexay HUIMH pa3Huua. Llenecoobpa3Ho uzyuarts 3Ty TeMy IO
yuebnuky byzoBa B.A. «MatepuanioBeneHie NIBEHHOTO POU3BOACTBAY.

Pexomenayercs moceTuTh CKIIa] MBEHHON Gadpuku, Ha KOTOpoi Bel paboTtaere, n 03HaKo-
MUTBCS C MIPABUIIAMU IPUEMKHU U [IOJCOPTUPOBKU TKAHEH.

Bonpocs! [uist caMOKOHTPOJIs

Uro Takoe ctaHAapT?

Kak moxeT crangapTuzanus BIUsSTh Ha KQUeCTBO TKaHeH?

Urto Takoe copT TKaHU?

[To kakuM moKa3aTeNsiM ONPEENsIeTCsS COPT TKAaHEH?

Kakwne nedekTbl Ha3bpIBAaIOTCS MECTHBIMHE U pacpocTpaneHHbIMU? [IpuBeanTe nmpuMepsl.
[Touemy cymmy GansioB 3a MecTHbIE J1e(heKThl HEOOXOMMO MEPECYNTHIBATH HA YCIOBHYIO
JUIMHY KycKa?

Kakue nedextsl SBASIOTCS CIEACTBHEM OTKJIOHEHUN OT HOPM IO (PU3UKO-MEXAaHUYECKIM
MOKa3aTeysiM, KaK OHH OILICHUBAIOTCS ?

Urto noHHMaeTcs MoJ] MPOYHOCTHIO OKPACKH?

Kaxue Brpl 3Haere rpynmnbl TKaHe# 10 IPOYHOCTH OKpacKu?

Kak oriennBaercsi COPT TKaHH 10 MPOYHOCTH OKPACKU?

[To xakuM moKa3aTessiM MPOU3BOAUTCS MOJCOPTUPOBKA TKaHEH Ha IIBEHHBIX
peanpusThsax?




MeToauveckue yKa3aHus M0 BHINOJHEHHUIO JOMANIHEH

KOHTPOJIbHOI padoThI

KOHTpOHBHaH pa60Ta BBITTOJIHACTCS MMOCJIC TIIATCIIbHOTO U3YUCHUA MaTCprajida B yCTAHOB-
JICHHBIC Y4eOHBIM IpauKOM CpoKHU. PaboTa BBIMTONHIETCS B YUSHUYECKOW TETPa B KJIETOUKY, Ipa-
MOTHO, pa300p4KBO, 0€3 COKpAILIEHHI CIIOB, C OJSIMH I 3aMe4aHui npenoaasareis. Borpoc
H€O6XO,I[I/IMO nepenuncarpb, a 3aT€M IaBaTb Ha HErO OTBET. B KOHIIC pa6OTBI YKa3bIBa€TCA MEPCUCHD
HCITOIBb30BaHHON JIMTCPATYPhI, CTABUTCA daTa BBIIIOJHCHUA pa6OTLI H JIMYHasi IIOAIIMCH.

OTBeTH Ha BOIIPOCHI JOJI’KHBI OBITE KOHKPETHBIMHU U IMOJTHBIMH. He JOITYCKA€TCA MCXaHUYC-
CKOC NECPCHUCBIBAHUC LECJIBIX CTPAHUILL y‘le6HI/IKa. HGOGXOI[I/IMO TBOPYCCKU NOAXOANUTDb K H3JIOKCHUIO
HN3YUYCHHOI'O MaTcpuala. HpI/I H606XOI[I/IMOCTI/I OTBEThI JOJIZKHBI HIIJIFOCTPUPOBATHCA ITPUITOKCHHBIMA

00pa3lamMu MaTePHAIOB B COOTBETCTBHY C 3a1anneM. O6pasibl JOJKHBI ObITh pasMepoM X/ cM,
POBHO U aKKypaTHO BBIPE3aHbl U IPUKOJIOTHI K TETPAAU OyJIaBKaMHU.

OtBeuas Ha 1-if Boipoc, HEOOXOMMO 3apUCOBAThH U OMKMCATh MOP(OIOrHIECKOE CTPOCHHE
BOJIOKOH U €TI0 BJIIMSIHUE Ha BHEIIHUI BUJ M CBOMCTBA TKAHEH, a 3aT€M J1aTh XapaKTEPUCTUKY
CBOMCTB B BHJIe TaOuuIbl Ne2, KOTOpast BBIIOIHAETCS Ha Pa3BEPHYTOM JIUCTE TETPAIH.

OtBeuas Ha 2-i BOIIpOc, HEOOXOMMO KPATKO OMKCATh CYIIHOCTh U 3a/1a4H MPOU3BOICTBEH-
HBIX IpoueccoB. OTBET Ha BONPOC MOXKHO AaTh B TAOJIIMYHOHN Gopme.

B otBere Ha 3-if Bonpoc HEOOXOIMMO AATh OIPE/IeNIEHIE CBOMCTBA TKAHEW, OITUCATh, OT Y€ro
OHO 3aBHCHT M KaK BJIMSET Ha MPOLIECCH IIBEHHOI0 IPOU3BOJCTBA (MOJEIUPOBAHHE, PACKPOH, 110~
mmmB, BTO). Heo6xoaumo nomodpats 3-4 oOpasia TkaHel B COOTBETCTBHH C BOIIPOCOM U JIaTh K HUM
HOsCHEHMs (1M04YeMy TKaHU 00J1a1at0T TAKUMH CBOMCTBaMM).

OrtBer Ha 4-if Bonpoc BeImonHAeTcs B popme Tabmuier Ne3. Jlins oTBeTa Ha 3TOT BOIPOC
HE00X01uMo 1o100paTh 00pa3Lbl TKaHEH B COOTBETCTBUU C 33JaHUEM, OIIPEACIUTh Y HUX HaIpaB-
JIEeHUE HUTEHN YTKa, JIMLIEBYIO U U3HAHOUHYIO CTOPOHY.

- OIIpeiesisi BOJIOKHUCTBIM COCTaB CMELIaHHbBIX TKaHEeW, HE0OXOUMO yKa3aTh CoJiepiKalecs
npuMecu

- CHCTeMa NpAJCHUS YKa3bIBAaeTCs JUI TKaHEeH, BBIpaOOTaHHBIX U3 MPSHKU

- CTPOEHHE IPSLKU WIM HUTEH, BEIMYMHA U HAIIPABJIEHUE KPYTKU YKa3bIBA€TCS OTJECIBHO

JUIs OCHOBBI M yTKa (MCTob3yiiTe MaTepualn yueOHuka baxxenosa B.W. «Marepuansl amst
IIBEWHBIX M3ETHii», CTp.71-73)
- meperuieTeHue oOpasia HeoOX0AMMO Ha3BATh M YKa3aTh, K KAKOMY KJIacCy OHO OTHOCHUTCS
- BHJBI PaCIBETOK TKaHEH nepedncieHsl Ha cTp.168-169 yueOHuka baxxenosa B.U. «Ma-
TEpUAJIBI JUIS IIBEUHBIX U3JIEIIHI»

- XapakTepusys CBOICTBa TKaHeH, He0OOXOMMO ONKCATh, B KAKOW CTENEeHU TKaHU o0Jaaa-

10T TUMH CBOMCTBaMH

- pexumbl BTO HeoOxoaumo BbIOpaTh 13 Tabauis! Ha cTp. 161 yuebnuka baxxenosa B.1.

«Marepuansl 1JIs [BEHHBIX U3JCIIHIN»

- HOMEpa UIJI ¥ HUTOK yKa3aHbl B Ta0nuie Ha cTp.155 yueOnuka baxenosa B.1. «Marepu-

aJIbl U1 MIBEUHBIX U30CIIHI)

BapuaHT KOHTpOJIEHOM pabOTHI OnpeAenseTcs Mo ABYM MOCIEeIHUM u(paM mudpa yyaiie-

rocsi. Pabora, BBINOJIHEHHAs! HE IO CBOEMY BapHUaHTY, K 3a4€Ty HE IPUHUMAETCSL.

Hocaenuss nuuppa mmdpa
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1.

BAPUAHTBI JJOMAIIHEA KOHTPOJIbHOH PABOTHI

BAPHUAHT 1

CpaBHUTH QUBNKO-XMMHUYECKHE CBOMCTBA BOJIOKOH XJIONKA M HUTPOHA (B TaOmie Ne2)
3apucoBarh U onucaTh MOP(HOIOrHUECKOE CTPOCHUE BOJIOKOH, OMUCATh BIUSIHUE CTPOCHHS BOJIO

KOH Ha UX BHELIIHUN BUJ U CBOICTBA.

2.
3.

1.

CpaBHUTH TPEOCHHYIO CUCTEMY MPSAIEHUS IIEPCTH ¢ annapaTHoii (B Tabmune Nel)

[TomoGpats 00pasibl TKaHEH U3 TPeOCHHOM U anmapaTHON MePCTAHONW MpshKH. I3HOCOCTOHKOCTh
TKaHel, onpeaenstonue ee haktopsl. [lumnuHr, ero npudunel. [1yTH MOBbIIEHNS H3HOCOCTOM-
KOCTHU TKaHeH u onexabl. [lonobpars 3-4 006pasia TkaHel ¢ pa3nuyHOM U3HOCOCTOMKOCTHIO, 1aTh
MOSICHEHMS.

[TogoOpaTh 1 oxapakTepu30BaTh 2 oOpasia TkaHe#, 1 U3 KOTOPBIX BEIpaOOTaH U3 UCKYCCTBEHHO-
ro HIEJIKa, a IPYyro — U3 HaTypaJIbHOTO.

BAPHUAHT 2

CpaBHUTH PUBUKO-XMMHUYECKHE CBOMCTBA BOJIOKOH JIbHA U XJIOpuHA (B Tabnuie Ne2)
3apucoBaTh U ONMUCaTh MOPGOIOTHIECKOE CTPOCHUE BOJIOKOH, OMKMCATh BIMSHUE CTPOEHUS BO

JIOKOH Ha MX BHEIIHUM BUJ U CBOMCTBA.

2.

3.

CpaBHUTB TPEOCHHYIO M Kap/IHYIO CUCTEMY NpsAeHUS XJomKa (B Tadbaune Nel)

ITonoGpate 006pa3iibl TKaHel U3 rPeOEHHON 1 KapJHON XJI0M4aTo0yMaXXHOH NMpsiKU

Kectkocth u npanupyemocts Tkanel. [logobpats 3-4 oOpasia TkaHel ¢ pa3Iu4YHON Apanupye-
MOCTBIO, 1aTh TOSCHEHUSI.

[TogoGpaTh 1 oxapakTepu30BaTh 2 oOpasia TKaHeH, 1 U3 KOTOPBIX U3 MIEPCTSIHOU rpeOCHHON
IPSDKH, @ IPYrol — U3 TOHKOCYKOHHOM.

BAPHUAHT 3

CpaBHUTD (U3NKO- XMMUYECKHE CBOWCTBA BOJIOKOH HAaTYpaJbHOIO IIIEJKa U JIaBCaHa B TabIuIle
No2). 3apucoBarth u onrcatb MOPGOJIOTHIECKOE CTPOSCHUE BOJIOKOH, OMTUCATh BIUSHUE CTPOCHHS
BOJIOKOH Ha UX BHEIIHUI BUJ U CBOMCTBA.

CpaBHUTB JILHSHYIO CUCTEMY MOKPOT'O TIPSI/IEHUS JIbHA U OYECOYHYIO CUCTEMY CYXOT'0 IpsIEHUs
(B Tabmuiie Nel). ITonoOpate 06pa3ibl TKaHel U3 JILHIHON U OUYECOYHOM MPSHKU.
['uruenmnueckue cBoiicTBa TkaHel. [logoOpate 3-4 0Opasua TkaHel ¢ pa3InYHBIMU TUTHEHUYE-
CKHMH CBOICTBaMM, JaTh IOSICHEHUS.



4. TlomoOpaTh U oxapakTepu3oBaTh 2 oOpa3ia TKaHel, | U3 KOTOPBIX BEIPAOOTaH U3 XJIOMYaTooy-
Ma)XHOUM TpEeOCHHOW MPSDKU, @ BTOPOH — U3 JIbHSHON TPeOCHHOM MPSIKU.

BAPUAHT 4

1. CpaBHUTH (PHU3HUKO- XUMHUYECKHE CBOMNCTBA BOJIOKOH IIEPCTH U HUTPOHA. (B Tabmuiie Ne2).
3apucoBaTh U ONUCaTh MOP(HOIOTHIECKOE CTPOCHHUE BOJIOKOH, OMHICATh BIUSAHUE CTPOSHHS BO

JIOKOH Ha MX BHEIIHUW BHUJI U CBOMCTBA.

2. CpaBHHTb KapJIHYIO U allapaTHyl0 CUCTEMBI MpsieHus xionka (B tabmume Nel). [TonoGparts 06-
pasibl TKAHEH U3 KapAHOW U anmapaTHOM MPSKU.

3. Cwmunaemocts Tkanei. [logoOpats 3-4 oOpasiia TKaHEeH ¢ pa3IMYHON CMUHAEMOCTBIO, IaTh MMOsIC-
HEHUS.

4. Tlomob6path 1 oxapakTepu3oBaTh 2 oOpa3ia TkaHel, | U3 KOTOPBIX BEIpAOOTaH U3 CHHTETHYECKUX
HUTEH, a BTOPOU — U3 UCKYCCTBEHHBIX.

BAPUAHT S

1. CpaBHUTH (HUBHKO-XMMHUYECKHE CBOMCTBA BUCKO3HOTO BOJIOKHA U BUHOIA (B Tabmnuie Ne2).
3apucoBaTh U onucaTh MOp(HOIOTHIECKOE CTPOCHUE BOJIOKOH, OTIMCATh BIUSHUE CTPOCHHUS BOJIO-
KOH Ha MX BHEIIHUN BUJ U CBOMCTBA.

2. Omnmcarp NOJTY4YEHUE Pa3IMYHBIX TEKCTypHpOBaHHBIX HUTEH. [lonoOparh 00pa3ubl TKkaHek u3
TEKCTYPUPOBAHHBIX HUTEH.

3. ®opmoBouHas ciocoOHOCTh TKaHel. Pexumbr BTO. ITogobpats 3-4 oOpasua TkaHel ¢ pa3innd-
HOM (POPMOBOYHON CLIOCOOHOCTBHIO, 1aTh MOSICHEHHUS.

4. TlomoOpaTh 1 oXxapakTepu3oBaTh 2 00pasia TKaHel, | U3 KOTOPHIX BEIpa0OTaH U3 KapAHOU XJIOM-
4aTOOYMaXXHO! MPSKU, @ BTOPOU — U3 TPEOCHHOM IEPCTAHON NPSIKU.

BAPUAHT 6

1. CpaBHUTH QU3UKO-XMMHUYECKHE CBOWCTBA BOJIOKOH HAaTypaJbHOIO IIEJIKa U MOJIMHO3HOTO (B Ta0-
mute Ne2). 3apucoBaTh U onmucaTh MOP(OTOTUUECKOE CTPOSHUE BOJIOKOH, OMHUCATH BIUSIHUE
CTPOEHHS BOJIOKOH Ha UX BHELIHUI BUJ U CBOMCTBA.

2. CpaBHHTH OTJICIKY XJIOMIATOOYMAXKHBIX M JTLHSIHBIX TKaHeH (B TabmmaHoi dhopme). [Togodpats
00pa3ibl TKaHeH ¢ pa3InYHbIMU BUAMHU OTIEIOK.

3. Vcanka tkaned. Bugsr ycagku. [Tomodpats 3-4 0Opasia TkaHel ¢ pa3TuIHON CTEIICHBIO YCaJIKH,
JIaTh MOSICHEHUS.

4. TlonmoOpaTh 1 oxapakTepu3oBaTh 2 00pasia TKaHel, | U3 KOTOPhIX BbIpadOTaH U3 KallPOHOBBIX
HUTEH, a BTOPOH — U3 HIEPCTSAHOM rpeOEHHOM MPSHKU.

BAPUAHT 7

1. CpaBHUTH PU3UKO-XMMHUYECKHE CBOWCTBA BOJOKOH XJIONKA M arieratHoro (B Tabmune Ne2). 3apu-
COBaTh U OMKUCATh MOP(POIOrHUECKOE CTPOCHHUE BOJIOKOH, OMUCATh BIUSHUE CTPOCHUS BOJIOKOH
Ha WX BHEIIHUI BUJ U CBOWCTBA.

2. CpaBHHTB OTJEIIKY MEPCTIHBIX TPEOCHHBIX U CYKOHHBIX TKaHeH (B TabmmuHo# Gopme). [Tomo-
OpaTb 00pa3Ibl TKAHEH ¢ pa3IMYHBIMU BHIaMHU OT/IEJOK.

3. Cxumaemocts TKaHel. CopoTHBIICHUE TKaHEeH pe3anuio B HacTwiie. [logooparte 3-4 oOpasia
TKAaHEW C pa3JINYHON CTENEHbIO CKUMAEMOCTH U CONIPOTUBIIEHUS PE3aHUIO, 1aTh M0 CHEHUS.

4. TlomoOpaTh u oxapakTepu3oBaTh 2 00pasiia TKaHel, | U3 KOTOpPbIX BbIpadOTaH U3 BUCKO3HBIX
KOMILIEKCHBIX HUTEH, @ BTOPON — U3 BUCKO3HOM LITANEIIbHOM MPSKHU.



BAPUAHT 8

CpaBHUTH GUBUKO-XMMHUYECKUE CBOMCTBA BUCKO3HOI'O U TPUALIETATHOT'O BOJIOKOH (B TabnuIe
Ne2). 3apucoBars u onucath MOPHOIOTUYECKOE CTPOCHUE BOJIOKOH, OTMCATh BIUSHUE CTPOCHHUS
BOJIOKOH HA UX BHELIHUM BUJ U CBOMCTBA.

XapakTepuCTHKA CTPYKTYPHI JIMLIEBOM ITOBEPXHOCTH U U3HAHKU TKaHeu. [Ipuemsl onpeneneHus
JUIEeBOM CTOpOHBI TKaHeH. [lomoOpaTk 00pa3Iel TKAHEH ¢ pa3IMYHON CTPYKTYPOH JTUIIEBOM 1
M3HAHOYHOM OBEPXHOCTH.

CormnpoTuBieHUe HUTEH TKaHel cMenieHuto. [TogoOpaTs 3-4 oOpasna TKaHEH ¢ pa3IuIHOM CTe-
MEHBIO OCHITIAEMOCTH M Pa3/IBMKKU HUTEH B LIBAX, 1aTh MMOSCHEHHUS.

[TonobpaTh 1 oxapakTepu3oBaTh 2 oOpasia TkaHel, | U3 KOTOPbIX BEIPAOOTAH U3 TEKCTYpUPO-
BAHHBIX XUMUYECKUX HUTEH, @ BTOPOM — U3 HATYPAJIBHOTIO LIEJIKA.

BAPUAHT 9
CpaBHHTD PU3NKO-XMMHYECKHIE CBOWCTBA BOJIOKOH KarpoHa ¥ xJionka (B Tabmuie Ne2). 3apuco-
BaTh U ONHUCATh MOP(HOJIOTHIECKOE CTPOCHHUE BOJIOKOH, OIIMCATh BIUSHUE CTPOCHUS BOJIOKOH Ha
VX BHEIIHUHI BHUJI U CBOMCTBA.
[Tpremsbl opraHoJenTUYECKOro aHaiausa Tkaned. Onucare, Kak ONpeaesuTh BOJOKHUCTBIN COCTAB
HIEPCTSHOW TKaHU M MIEPCTSHOM C JIABCAHOM OpraHojentuieckuM metoaoM. [lomo6pars oOpas-
I[bl YUCTOUIEPCTSIHON TKAHU U LIEPCTSIHOM C JTaBCAHOM.
[ToBpexxnenne Tkanei urioit. [lonodpartes 3-4 oOpasiia TKaHE# ¢ pa3IMYHON CTETICHBIO TOBpE-
HKJIEHUS UIJIO0H, 1aTh NOSACHEHMSL.
[TonoGpath 1 oxapakTepu3oBaTh 2 o0paslia TKaHel, 1 U3 KOTOPBIX BbIpAOOTaH U3 LIEPCTIHON
MEJIaHKEBOU NPSKH, & BTOPOK- IECTPOTKAHBIM U3 JIbHA.

BAPHUAHT 10
CpaBHUTH QU3NKO-XMMHUYECKHE CBOMCTBA BOJIOKOH IIEPCTH U JaBcaHa (B Tabmune Ne2). 3apuco-
BaTh U ONHUCATh MOP(HOIOTHIECKOE CTPOCHUE BOJIOKOH, OMUCATh BIUSAHUE CTPOCHHS BOJIOKOH Ha
VX BHEIIHUM BHUJI U CBOMCTBA.
Kaxk u3mensTcst cBOMCTBA IEPCTSIHOM TKaHU IIPU BBEAEHUU B ee cocTaB 10 50% naBcana? Onu-
caTh 0COOEHHOCTH 00pabOTKH B IIBEHHOM MPOU3BOJICTBE TKAHEH C OOIBIINM COJIEPKaHUEM JIaB-
caHa.
Pactsxumocts Tkanelt. [logoOparts 3-4 oOpa3na TKaHel ¢ pa3IU4HbIM Y/UIMHEHUEM, 1aTh 10-
SCHEHUS.
[TonoOpaTh 1 oxapakTepu3oBaTh 2 o0pasiia TKaHel, | U3 KOTOPbIX BbIpaOOTaH U3 KPy4eHOU Mpsi-
KU, a BTOPOH — U3 NpsHKU (aCOHHON KPYTKH.










