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«OHTYCTiK KasakcTaH MenuumHa akanemmusicb» AKX 37/ AO «lOxHO-KazaxcTaHcKas MeAUUMHCKAS aKaiemMmus»
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Jlekumsi Nel (1 nemesst)

1. Tema: ToBapoBeneHue Kak HaydyHas IUCHUILIAHA. MeTuIMHCKOE U (hapMaleBTHIECKOe
TOBapOBEICHHUE.

2. Heab: 1aTh CUCTEMHBIC 3HAHUS IO OCHOBHBIM IOHATHSAM TOBAPOBEICHHUS M BUAAM
HOPMAaTHMBHO-TEXHUYECKON  JOKYMEHTAlUel A NPOBEACHUS  TOBAPOBEIAYECKOIO
aHajusa.

3. Te3ucol JeKUNK:

ToBapoBeneHne — Kak Hay4yHas IUCIHIUIMHA, W3ydalolias MOTPEOUTEIbHbIE CTOMMOCTH
ToBapoB. Paznuuaror MeauuuHCKoe U (hapM. TOBapoBeleHHE. MeJ. TOBapOBeIeHUE H3ydaeT
npex/ie Bcero (QyHKIIMOHAJIBHBIC CBOMCTBA MEH. TOB., T.€. T€ CBOWCTBA, KOTOPHIMU TOJDKEH
o0nagarh TOT WIM HHOM TOBap NPUMEHSEMbI B  MEIHMIMHE, B COOTBETCTBHUHM C €ro
Ha3HAYCHUEM B Jie4.-MarH. Mpolecce.

dapmaleBTUUYECKOE TOBApOBEIEHHE H3Yy4aeT COOTBETCTBEHHO (PYHKLUMOHAIbHOE
CBO¥CTBa (papM. TOBApOB.

CpolicTBa TOBapOB 3aBUCUT OT MAaT€pUaIOB, W3 KOTOPBIX OHU M3TOTOBJICHBI,
KOHCTPYKTUBHBIX ()OPM, KOTOPBIE UM MPUAAIOT, IPUEMOB H3TOTOBJICHHS.

Jlis. BBIMOJIHEHUS TIPO(EeCCHOHANBHBIX TOBAPOBEIYECKUX (YHKLUMH (hapMaleBT JOJIKEH
YMETh:
~ opueHTupoBarbca B Habope HTJI npu mpoBeAeHNH TOBApOBEIYECKOIO aHAIU3a C LENbIO

OLICHKH KaueCTBO M3EJINH MEIULIMHCKON TEXHUKH U (papMalleBTUUECKOI0 TOBApa;

— KJaccupULMPOBATh 3TH TOBAapbl HA TOBApHl, TOBAPHBIE I'PYNIbl M BUIbI, OLIEHUBATH
YIIAaKOBKY U paciinpoBaTb MApKUPOBKY;

- OpHEHTUPOBATbCA B MOAOOpE YNAaKOBOYHOIO MaTepualia, Tapbl U YKYNOPOYHBIX CPEJCTB
JUTSL TOTO WJIM HHOTO BHJIA TOBApa, C YYETOM €ro (PU3HKO-XUMHUYECKUX U IPYTHX CBOKCTB;

~ IPOrHO3MpPOBaThb BO3MOKHOE BIMSHHME BHEIIHEH Cpelbl Ha KadecTBE M3ICIINN

MEAMIMHCKOW TEXHUKH U (apMalleBTUYECKUX TOBAapOB B IIPOLECCE MX XpaHEHUS U

TPaHCIIOPTUPOBAHMSI;

~ ToAOUpaTh ONTHUMAJbHBIE YCIOBHS XpaHEHUS ISl KaK0W IPyIIIBI TOBApOB;

—  0opMIISITh JOKYMEHTBI, OTpaKalollUe IBUKCHHUE HU3JENUN METUIMHCKON TEXHUKH H
(dapmalleBTUYECKUX TOBApPOB, HAUMHAS OT UX IPUEMKH U 3aKaHUMBas pean3alnei;

~ JaBaTh KBaJU(UKAIMOHHYIO KOHCYJBTAllMIO IO OSKCIUIyaTallud M CTEPHIIN3ALUU
MEIUIUHCKUX HHCTPYMEHTOB M 000pYyI0BaHUS;

— IPUHMMATH PELENT HA OYKU U OTIYCKAaTh UX IOCJE MPUTOTOBJICHUS.

YroObl MMETh COOTBETCTBYIOIIYIO TOBApOBETYECKYIO MOJATOTOBKY, (hapmaleBT NOKEH
3HATh:

=~ MEpOIpUsITHs IPOU3BOJACTBA, HAINPABICHHbIE HAa pACIIMPEHUE AaCCOPTUMEHTa U
yBeJIMYeHHE 00beMa BbITYCKa METUIIMHCKOE U (papMalleBTUUECKOE TOBAPOBEICHNUE;

~ OCHOBHBIE TOJIOKEHUSI OOILEro TOBAapOBEACHUS, MpPEAMET M 33JaYd MEIUIMHCKOTO U
bapMaleBTUYECKOT0 TOBAPOBEICHUS;

- KJacCUpUKAIMIO H3JeNUNA METUIMHCKON TEeXHUKU U (papMalleBTUYECKUX TOBapOB,
MIPUHIINIIBI UX KOJAUPOBAHUS U MAPKUPOBKH;

— OCHOBBI MaTE€pPHAJIOBEICHNUS;

~ CBOICTBa yMakOBOYHBIX MAaT€pHAIIOB M BHJbI YIAKOBKH, UCIOJb3YEMbIX B MEAMIIMHE U
dapmanuu;

- BIUsSHUE (PAKTOPOB BHEIIHEH cpelbl HA KAa4eCTBO HU3JCNUA MEAUIIMHCKOW TEXHUKH U
(apMalieBTUYECKHX TOBAPOB, IPaBUIIa UX XPAHEHUS.
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KauecTBOo mn3menus 3aBUCUT OT TOro Kak OHO pPa3pabOTaHO M OT TOro, KaK OHO
U3TOTOBJICHO, T.€. HECKOJbKO XOpOWIO BOIUIOLIEHBl B pPEalbHOM H3JEIUM PELICHUs
KOHCTPYKTOPOB U pa3pabOTUYNKOB. B 0CHOBY pa3paboTKH 3aKiI1aJbIBAIOT MEIUKO-TEXHUYECKHE
TpeOOBaHUS K KauyeCTBY H3JENus, KOTOpble (POPMHUPYIOT Ha OCHOBE 3allacoB MOTpeOUTEINIs —
Menuka. IIpu M3roroBIE€HMM B COOTBETCTBUM C KOHCTPYKT. JlOKyMEHTaluMed BaKHO
HPUMEHUTh TAaKWe METOAbI 4TOObI €ro KauecTBO Hauboiiee IOJIHO OTBEYAIo TPeOOBAHUAM
3TOH JIOKyMeHTaluu. bosbiioe 3HaueHue B 00eCIeYeHNH BBICOKOTO Ka4ecTBa U3ICIINI UMEET
crangaptu3anus. CraHgapTu3alus — YCTAHOBIGHME W IPUMEHEHME IIPaBUI C LEIbI0
YIOPSAIOYCHHUS JIEATEILHOCTH B  ompeneneHHoi obnactu. CraHmapThl yCTaHABIMBAIOT
TpeOOBaHUA K KA4eCTBY I'OTOBOM MPOJAYKLUH, ONPEACISAIOT 10Ka3aTen KauyecTBa, METOMbI U
CpeACTBa WX KOHTPOJIS U UCIBITAaHHA, HEOOXOAUMBIN YPOBEHb HAZCKHOCTH H JIOJITOBEYHOCTH
B 3aBUCHMOCTU OT Ha3HAYCHMs U3IEIUM U YCIOBUM MX 3KCIUlyaranuu. B 3aBucuMocTH OT
cthepsl aeiictBus cranaapTsl aeaaT Ha caeayromue kateropuu: 'OCT, OCT, Pecniy6i. (PCT)
u crannaptel npeanpusatuit (CTIL).

TV (TexHuyeckue yciaoBHs) — BaKHEUIIUN JOKYMEHT 0€3 KOTOPOIo H3J/EiIHE HE MOKET
BBINTYCKAaThCs AJISl MOCTABKU MOTpeOUTEN0. TeXHUUECKUEe YCIOBHS MOTYT COCTaBJISATHCSA Ha
OJIHO M3/IeJIMe Ha YacTh U3/I€TIHUS COCTOAT U3 CIAEAYIOUINX Pa3AeiioB:

1. Ha3HaueHue uzgenus;

2. xmaccupuKanms;

3. OCHOBHBIE pa3/Ieibl;

4. TexHUYecKkue TpeOOBaHUs;

5. KOMIUIEKTHOCTb U3/EIIHS;

6. TpaBHIA IPHEMKH U METOJIbI MCIIBITAHHUS;

7. MapKHpOBKa, YIIAKOBKA U XpaHEHHUE.

4. HnarocTpaTMBHBIA MaTepuaJ: pe3eHTalus
5

Jluteparypa:
OcHoBHas:
1. Medical and pharmaceutical merchandising : textbook / K. D. Shertayeva [et.al.]. -,
2022. - 108
2. Kazakcran PecniyOnukacbiHia 1opixaHa yHbIMAAPBIHAAFbI TayapiiapiblH TYCYl MEH

CaTBUTYBIH ecenke anmy :oKykypaisl / A. P. IllonabaeBa [xoHeT.0.]. - 2-mibac. - AnMars :
AKHYP, 2019. - 86 Ger.

3. MenunuHckoe u papmaieBTuueckoe TopaposeaeHue [Teker] : yuebnuk / pen. U. A.
Hapxesuu. - M. : T'DOTAP - Menaua, 2019. - 528 c. : n.

4. [HIumwuposa, XK. K. MenunuHamibIk xoHe papMaIieBTUKAIIBIK TayapTaHy: OKYJIbIK. -
[IemvkenT : [6. u.], 2023. - 342 Get

5. AppictanoB, XK. M. @apmanusHbH 6aCKapbLTyhI )KOHE 9KOHOMHUKACHI: OKYJIBIK. -
Anmartsl : New book, 2022. - 452 6er

6. [IlonabaeBa, A. P. Yuer mocTyruieHus 1 peaan3aiui TOBAPOB B alITEYHBIX

opranm3anusx Pecnyonmku Kazaxcran: yae6. mocobue. - Anmarsl : UIT U3a-Bo "Axknyp",
2014. - 82 c.

JomosiHuTEIbHAS:

1. Kazaxcran PecnyOnnkacsinia gopixana yUbIMAApbIHAAFb! Tayapiap/blH TYCYl MEH
CaTBUTYBIH €cemnKe aiy : oKy Kypanbl / A. P. [llormabaesa [aHe T1.0.]. - 2-1r1i 6ac. - AjMartsi :
AKHY¥P, 2019. - 86 Ger.

2. MeauuuHambIK jkoHe (apMalleBTUKAIBIK TayapTaHy IMOH1 OOMbIHINIA JJOpic KEILeH].
Mamangbik: 5B110300-"®apmarnus" = Te3ucsl Jekiuil o Jucuuiuinie "MeauimHcKoe
dapmaneBTryeckoe ToBaposeaeHue". Crenuanbaocts: SB110300 - "®apmanua" : nekuusiap

4
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te3uci / PZICM LXK PMK; OKM®A; ®apmarnus iciH yiHbIMAACTBIPY jKoHE Oackapy kad. -
IIemvkenT : B. k., 2013. - 68 OeT. c.
3. Hypneuncosa, JI. C. Tayapnap MeH KbI3MET KOPCETYIIH capanTamachl: OKy KYpaJbl. -
Kaparangsl : Medet Group, 2016. - 294 Ger.
4. Vrerenona I'. . DxoHOMUKA (papMalleBTUYECKON MPOMBIIUICHHOCTH: YueOHUK-YKacynan
-2022
DJIEKTPOHHBIIi pecypc

1. Dnexrponnas 6udaunorexka FOKMA - https://e-lib.skma.edu.kz/genres

PecniyOnnkaHckas MEKBY30BcKas aJieKTpoHHas oubiauorexa (PMDOB) — http://rmebrk.kz/
[udposas 6udanoreka «Aknurpressy - https://www.aknurpress.kz/

DnektpoHHas oubaroreka «dnurpady» - http://www.elib.kz/

Onurpad - mopran MyIbTUMEIMHHBIX yueOHukoB https://mbook.kz/ru/index/
3BC IPR SMART https://www.iprbookshop.ru/auth

UH(pOPMAIIMOHHO-TIPaBOBas cuctema «3any - https://zan.kz/ru
Medline Ultimate EBSCO - https://research.ebsco.com/
eBook Medical Collection EBSCO - https://research.ebsco.com/

2, 7 NG UL RS YIS

10. Scopus - https://www.scopus.com/
DJIeKTPOHHbIE Y4eOHUKH
1. lepraesa , K. /., Yrerenona I'.11.Opranuzanus papManeBTHUECKON ASSITEILHOCTH:
yueOHUK. - DiIeKTpoH. TekcToBbIe AaH. (3,199 Kb). - lllbmvkenT : [0. u.], 2021. - 175 Gert. 3:1.
ont. auck (CD-ROM). - b. i1
2. IlIomabaeBa A.P. Kazakctan PecnyOnukaceiHaa gopixana yiHbIMIapbIHIAFbI
TayapJjap/blH TYCyl MEH caTbUlyblH ecernke any. OKy kypaisl. 2016116 Aknurpress
https://aknurpress.kz/reader/web/1373
3. [HlomaGaeBa A.P. YueT mocTyniaeHus 1 peaiu3alui TOBApOB B alITEUHBIX
opranuzausax PecriyonuknKazaxcran. Yuebnoe nocooue. 2014 116 Aknurpress
https://aknurpress.kz/reader/web/1371
4. Hlumupoga, XK. K. MenunuHanslk 'koHe (hapMalieBTUKAIBIK TayapTaHy
[DneKkTpOHHBIHN pecypc] : OKYJBIK. - DIeKTpOH. TeKcToBbIe faH. (38,5 MB). - IlIsiMkeHT : [6.
n.], 2023. - 342 Get 1. ont. quck (CD-ROM).
S. MennuuHaibIK xoHe (apMalleBTUKAIBIK TayapTaHy MoH1 OOMbIHINA 19pic KELIeHi.
Mamanneik: 5B110300-"®apmarus" = Te3ucsl gekiuit o qucuurinHe "Menuiunackoe n
dapmaneBTuueckoe ToBaposenenue". CrnenuanbHocTh: SB110300-"dapmarus": pexuusiap
te3uci / KPJICM KK PMK; OKM®A; ®apmanusiibl YHBIMIACTBIPY KoHE Oackapy Kad. -
DNEKTPOH. TeKCTOBbIE AaH. ( 222 MO). - HleimkenT : b. k., 2013. - 68 Ger. 371. onT. auck (CD-
ROM)
6. ProxkoBa, M. B. ToBapoBeaHas s3kcniepTy3a TOBapOB allTEYHOr0 acCCOpTUMEHTa. YacTp
2. MuHepanbHbIe BOABI M MPOIYKTHI AETCKOTO MUTaHUs: yueoHoe nocodue / M. B. PoikkoBa,
E. 0. Uuctsakosa. — Camapa : PEABU3, 2014. — 114 c.: https://www.iprbookshop.ru/64887

6. KoHTpoJibHbIE BOPOCHI:
1. Yro takoe ToBapoBeaeHUE?
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Jlaiite ornpeaeneHre MEAMIUHCKOMY TOBAPOBEACHHUIO.

Uro u3yuaet papmaneBTUYECKOe TOBapOBeIcHHE?

UTo J0JKEH 3HATh M YMETh (hapMalleBT Il BEIIOJHEHUS TOBAPOBETUSCKUX (PyHKIIMNA?
YTo noHMMAarOT oA CTaHAapTHU3aIueH?

W3 kakux pa3naenoB cocTosaT Texaudeckue ycinosus (TY)?

o Ol N
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Jlekumsi Ne2 (2 Hemesst)

1. Tema: Homenknatypa memuumuckux m3aenuit PK. Kmaccupuxamuss MeqummHCKUX
u3aenui U papMaleBTHUYECKUX TOBAPOB

2. Heab: chopMupoBaTh CHCTEMHBIC 3HAaHUS B 00JACTH MaTEPHAJIOBEICHHS IO BOIPOCAM
OIIpEeZCIICHUs] CBOMCTB MAaTEpUalOB, MX II0Ka3aTeJel, XapaKTepU3yIOUIMX CBOMCTBa
MaTepHuala u ONPeCISIOIINE €ro BEIOOP sl JAaHHOTO H3/ICIHS.

3. Te3ucol JeKUNK:

OyHKIMOHANbHBIE (AKCIUIyaTallHOHHbIE) CBOMCTBA MEIULMHCKUX M3AEIUH, T.e. HUX
CHOCOOHOCTh BBINOJHATE HaJUIeXkKaluM 00pa3oM (QYHKLUUHU B JIe4e0HO-AHMArHOCTHYECKOM
IIPOLIECCE U CIYXKHUT JOCTAaTOYHO J0JIr0, B 3HAUNTEIbHON CTENEHN ONPEIEIIAIOTCS CBOMCTBAMU
TeX MaTepUaJiOB, N3 KOTOPBIX OHU U3rOTOBIIEHBI. Vcronb3yemble Al epepadoTKU B U3EIUs
MaTepuayibl HE TOJBKO MPUOOPETAIOT HEOOXOAUMYIO (DOpMY, HO YacTO W HOBBIC CBOMCTBA,
HeoO0XouMble Ui HOpMallbHOTO (DyHKUMOHUpOBaHMsA u3xenusd. [losToMy BecbMa Ba)XKHO
3HaTh CBOWCTBAa MaTEpUaliOB,  BO3MOYKHOCTM M3MEHEHHUS JTHX CBOICTB B HYKHOM
HalpaBJICHUU U METOJbI, IIPH MOMOLIM KOTOPBIX MaTepHajbl NepepadaThiBalOT B M3/€IUs C
3a/IaHHBIMH CBOWCTBAMM.

Kaxnplii matepuan o0051a7aeT ONpPEACICHHBIMU MEXaHUYECKUMH, XMMHUYECKUMHU M
TEXHOJOTMYECKUMH CBoMcTBaMHU. DTH cBoicTBa omnpeneistorcs ['OCTamu Ha MaTepuainsl B
COCTOSIHUM TOCTaBKH.

OcHoOBHbIE TTOKAa3aTeNNH, XapaKTEPU3YIOLIUE CBOMCTBA MaTepuaa U OIpPEAEISIONIUE ero
BBIOOp Ul JaHHOTO M3JENHs, 3aIUChIBAIOT B cTaHAapThl U TY Ha 3TH u3genus. ITo
OTHOCHUTCS TIPEKIE BCETO K MEXaHMUYECKHM U XUMUYECKUM (aHTHKOPPH3HOHHBIM) CBOMCTBAM,
OMpEeIeNISIOIUM HEXHOCTh pabOThI U JOITOBEYHOCTb U3/1EIHUS.

K Mexanuyeckum cBolMicTBaM MaTepuasga OTHOCSTCS IPOYHOCTh, TBEPJIOCTb,,
YIPYTOCTb, BI3KOCTh, INIACTUYHOCTD U XPYIKOCTb.

XHMHYeCKHe CBOMCTBA ONpEeNdOT IOBEJCHWE MaTepuajla [0 OTHOLIEHUI K
JNeHcTBUIO  (PAKTOPOB BHEHIHEH CpeIbl: €ro OKHUCISIEeMOCTb, CTOMKOCTh K JEHCTBHIO
Pa3IUYHBIX XUMUYECKUX areéHTOB U pACTBOPUTEINIEH, B TOM YHMCIIE KOPPO3SUOHHYIO CTOHKOCTb.

TexHnonornueckne  CBONMCTBA MaTepuajoB  OOYCNABIMBAIOT  PA3JIMYHbIE
TEXHOJIOTUYECKHE MpHEMbl HX MepepadboTKW B u3fenus. Tak, MHOTHME METAJUIMYECKue
MaTepHagbl XOpOLIO IUTaMIIYIOTCs, a APYrUM (GopMa MOXKeT ObITh NpHUAaHa JHIIb MyTeM
IuCThs. Marepuanel, MPUMEHSIEMbIE M TOJNYyYEHUs MEAULMHCKUX H3JIEIUH, JOJKHbI
JI0TTyCKaTh 00pabOTKy OAHUM MM HECKOJIBKUMH U3BECTHBIMU SKOHOMUYECKH ONpaBAaHHBIMU
TE€XHOJOTMYECKMMH METOIaMHU.

MexaHnueckre, XMMAYECKUE U TEXHOJOTHYECKUE CBOWCTBA MaTEPHaJIOB TECHO (CBSI3aHO)
B3alMOCBS3aHBbI.

4. WanocTpaTHBHBIA MaTepHaJi: IPEe3eHTALUs
5. Jluteparypa: cM. Temy Nel

6. KoHTpo.abHbIe BONPOCHI:

1. Kaxue ocHOBHBIE CBOICTBA MaTepHaioB Bbl 3HaeTE?

2. Kakumu nokaszarensiMi XapaKTepU3yloTcs MEXaHHUECKUE CBOIcTBa MaTepHaa?

3. Kakme xumuueckue CBOWCTBA ONPEICIAIOT TOBEACHUE MaTepuaia 0 OTHOIICHHIO K
neicTBuIo (haKTOPOB BHEIIHEH cpeibl?

4. Kakue TeXHOJIOrHYeCKHe CBOMCTBa MaTepHraoB Bbl 3HaeTE?

5. Kakas cBs3b CyliecTBYeT MEXAy MEXaHMYEeCKUMH, XUMUYECKUMHU U TEXHOJIOTHYECKHUMHU
CBOMCTBaMH MaTepUaIoB?
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Jlexmust Ne3 (4 HemeJst)

=

Tema: MarepuasioBeieHue

2. eab: chopMupoBaTh CHCTEMHBIC 3HAHUS B 00JACTH MaTepHAIOBEJCHUS IO BOIPOCAM
ONpEIEICHUsI CBOMCTB MAaTEpUaloB, MX II0Ka3aTeNICH, XapaKTepU3YIOLIHUX CBONCTBA
MaTepHaia U ONpeessolue ero BEI0Op Il JaHHOTO M3/1EHsL.

3. Te3ucsl JeKuuM:

OyHKIMOHANBHBIE (IKCIUTyaTallUOHHBIE) CBOMCTBa MEIMUMHCKUX HW3ICIUH, T.e. HX
CHOCOOHOCTh BBINOJHATh HaUIeKAIUM 00pa3oM (QYHKIUU B JIe4eOHO-AHMArHOCTHYECKOM
IIPOLIECCE U CITYXKUT JOCTATOYHO A0JT0, B 3HAUUTEIBHON CTEIICHU ONPENEIIAIOTCS CBOMCTBAMU
TEX MaTepHalloB, U3 KOTOPBIX OHU M3rOTOBJIEHBI. Vcnonabs3yemble Ui nepepadoTKU B U3AENUs
MaTepHaabl HE TOJIbKO MPHOOpPETaoT HeoOXoaumyro (opMy, HO HacTO M HOBBIE CBOMCTBA,
HEOOXOMMBIC Ui HOpMaJIbHOTO (DYHKIMOHUpOBaHMA u3nenus. [losToMy BecbMa Ba)KHO
3HaThb CBOWCTBA MAaTEPHANIOB,  BO3MOJKHOCTH W3MEHEHMS JTHX CBOMCTB B HYKHOM
HAIPaBJICHUU U METOJIbl, IPU MOMOIIM KOTOPBIX MaTepuasbl nepepadaTbiBAOT B U3JEIHS C
3aJJaHHBIMU CBOMCTBAMH.

Kaxnpiii matepuan o0siaaeT ONpPENCIEHHBIMM MEXaHUYECKMMM, XHUMHUYECKUMU U
TE€XHOJIOTMYECKMMHU CBOMcTBaMU. OTH cBoWcTBa omnpenensatoress ['OCTamu Ha Marepuaisl B
COCTOSIHUM IOCTABKHU.

OcCHOBHBIE NIOKA3aTeNN, XapaKTEpU3YIOLINE CBOWCTBA MaTepHala U ONPEIEIAIOIINAE €ro
BbIOOp Il JAAHHOTO M3JENus, 3alUCBhIBAIOT B CTaHmapThl U TY Ha 3TH u3nenus. ITo
OTHOCHTCS MPEX/IE BCEr0 K MEXaHUYECKUM U XMMUYECKUM (aHTUKOPPHU3HMOHHBIM) CBOICTBaM,
OTIPENIENISIONINM HEXHOCTh pabOTHI M JJOIATOBEYHOCTH M3/ICIHA.

K Mmexanumvyeckum cBOMCTBaAM MaTepuajga OTHOCSTCS IPOYHOCTb, TBEPIOCTb,,
YIPYTOCTh, BI3KOCTh, INIACTUYHOCTD U XPYHKOCTb.

XHMHYECKHE CBOMCTBA ONpEACISIIOT MOBEICHWE MaTepHala [0 OTHOLIEHUI K
nerdcTBUIO (AaKTOPOB BHEIIHEW Cpeabl: €ro OKUCHSAEMOCTh, CTOMKOCTh K JIEHCTBHIO
Pa3IMYHBIX XMMHUYECKHX ar€HTOB U PACTBOPUTENEH, B TOM UUCIIE KOPPO3UOHHYIO CTOMKOCTb.

TexHoslornyeckue  CBOMCTBA MaTepuajoB  O0yCHaBIMBAIOT  PA3JIUYHBIE
TEXHOJIOTUYECKNE TpUEMbl HX MepepaOoTku B wu3Aenus. Tak, MHOrMe MeTaUInYecKHe
MaTepuaibl XOpOUIO IITaMIYITCd, a ApyrMM ¢opMa MOXKET ObITh NpUAaHa JIHIIb IIYyTEM
aUCThbs. Marepuanel, DPUMEHSIEMbIE ISl TOJNYYEHUS MEAULMHCKUX HW3AEINHM, TOJIKHBI
JIOMycKaTh 00pabOTKY OJHUM MJIM HECKOJIBKUMH U3BECTHBIMU 3KOHOMUYECKH OMPaBIaHHBIMU
TE€XHOJOTMYECKUMU METOIaMU.

MexaHnueckue, XUMUYECKHE U TEXHOJIOIMYECKHE CBOMCTBAa MaTepHaIoB TECHO (CBSA3aHO)
B3aUMOCBSI3aHBI.

4. WnaocTpaTUBHBIA MaTepuaJl: Ipe3eHTalus
7. Jlutepartypa: cMm. Temy Nel

6. KOHTpOJIbHBIE BONPOCHI:

1. Kakue ocHOBHBIE CBOMCTBA MaTe€pHajIoB Bl 3HaeTe?

2. Kakmmu nokazaremsiMu XapakTepU3yITCs MEXaHUIeCKHEe CBOMCTBAa MaTepuaia’?

3. Kakue xmmuueckue CBOWCTBaA OIPEIENSAIOT IMOBEICHHE MaTepuaia MO0 OTHOLICHHIO K
neicTBUI0 (aKTOPOB BHEIIHEN Cpe/ibl?

4. Kaxue TeXHOJIOTHYECKHE CBOMCTBA MAaTepUAJIOB BBl 3HaeTe?
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Jlexnust Ned (5 nenesst)

1. Tema: Merannnueckue wmarepuansl. Koppo3us HHCTPYMEHTOB U aHTUKOPPO3UNHBIE
MEPOIPUATHS

2. I.[e.m;: (O3HaKOMHTh o6yqa10umxc>1 C METANIMYECKUMH MaTCpuajiaMu, IPUMCHACMBIMU IJIA
HU3TOTOBJICHHUA MCIUIITMHCKHUX H3H€HHﬁ, JaTb NPCACTABJICHHUC O KOPPO3UHW HMHCTPYMCHTOB H
O3HAKOMHUTH C aHTUKOPPO3UOHHBIMU MCPOIIPUATUAMUA

3. Te3uchl 1eKuMH:

MeramioBeieHUe — HayKa O CTPYKType M CBOMCTBAaxX METAJJIOB U CIUIABOB — JOCTUIJIA
3HAYUTENBHBIX YCIIEXOB U C €€ MOMOLIbI0 MOXHO CIUIaBbI, 00JIaAA0IHE 3apaHee 3aaHHbIMU
cBoiicrBamu. CriiaBbl 1eJIST Ha JBE OOJIbLINE TPYIIIBI.

CrinaBbl, OCHOBY KOTOPBIX COCTABIISIET JK€J1€30 — YEPHBIE METAJLIBL.

UepHble MeTasibl — OCHOBHBIE MaTepuajbpl JUIsl  WU3FOTOBIEHUS  M3JEIUN
MAallMHOCTPOCHMS: MAIIWH, MEXaHW3MOB, MPUOOPOB, HHCTPYMEHTOB. UepHble MeTallIbl
IpeCTaBIsIoIye co00H CIIIaBbl XkKelle3a ¢ YIIepoaoM IOAPa3AeAoT HA CTad U YYI'yHBI.
[Ipu comepxanun yriepoaa B cmiase 10 20% cruiaB Ha3blBalOT CTAJIbIO HpU OOJIBIIOM
COZIepKaHMU yriiepoja — yyryHoM. Ctanu 001agaroT criocOOHOCTBIO K KOBKE, CTAHOBACH IIPU
HarpeBaHuU IUIACTUYHBIMM; YYT'YHBI NPH JOCTM)KEHUHM BBICOKOH Temmeparyphl IUIaBATCS, U
U3JIeNHsT U3 HUX MOYKHO HM3rOTOBIISITH JIMIIL METOJAaM JIUCThs. M3 dyryHa u HEKOTOPBIX
JIPYTUX <«JIMTEHHBIX» CIUIABOB JIeNaloT 0a30Bble JleTalld MEAMLUHCKOTO O0O0pYHIOBaHMS.
OcHoBaHMSI MEIUIMHCKUX CTOJIOB M KPECTH, KPECTOBUHBI CTOEK DPA3JIMYHBIX MPUOOPOB U
anmnaparos.

W3 ctanu M3roToBISIOT MHOTUE MEIULUHCKAE MHCTPYMEHTHI U J€TAIA MEIUIIMHCKOIO
000py10BaHUs U anmapaTypsl.

[loBpllIEHHE TBEPAOCTH W MPOYHOCTU CTAIU B HU3IENMSIX CBSI3aHO C TEPMHUYECKOM
00pabOTKOHM 3aKIOYarolIeiics B HarpeBe CTajdd /0 ONPEAETICHHOW TeMmepaTypsl U
OXJIQXKACHUM C OIPEJEIIEHHOW CKOPOCThI0. HO 3T0 TONBKO BHEMIHASA cTOpoHa npouecca. [lpu
HarpeBe CTAlU U OXJIAKICHHS B HEW MPOUCXOIAT CTPYKTYpPHBbIE U3MEHEHHs, B PE3YJbTaTe
KOTOPBIX CHJIBHO MEHSIIOTCS €€ MEXaHWYECKHE CBOWCTBA. JTH CTPYKTYPHbIE MPEBPALICHUS
JETAIbHO M3Y4YEHBl JUIsI BCEX COCTABOB CTAJEH, YTO TO3BOJSET IOAy4YaTb HYXKHBIE HX
cBoiicTBa. Tepmuueckas 00paboTKa U ee PeKUMbI OCHOBAHA HA JAHHBIX METANIOBEICHMSL.

YrinepoaucTsie CTaad CKJIOHHBI K KOPPO3UM (P’KaBJICHHUIO) MO3TOMY MEAMIIMHCKHE
U3JIeNIUS U3 HUX TIOKPBIBAIOT CJI0EM HUKENS WU XpOMa, UCHOJIb3ys TaIbBAaHUYECKUH CI10COo0.
B nocnennue ronapl nojasisoniee 0O0IbIINHCTBO MEAUIIMHCKUX NHCTPYMEHTOB U3TOTOBIISIOT
U3 JIETUPOBAHHBIX, HEP/KABEIOLUX CTaJICH.

HeprkaBeromupe cTany BBINYCKAalOT JBYX KJIAcCOB  3aKalWBaeMble, WU CTajlu
MapTaHCUTOBOIO  KJIacca W HE3aKaJMBAEMbIE, WM CTaJIM ayCTEHHTOBOro kiacca. Cramu
NPUHUMAIOIIKE 3aKaJKy — XpOMUCTbIE (cpenHee coaepxanue xpoma 13%) mapox 20x13,
30x13 u 40x13. B o0o3HaueHnu Mapku TiepBas LU(ppa O3HAYAET CPEIAHEE COIEp)KaHHE B
CTaJIM yIjepoja B COTHIX AOJIAX MPOLEHTA, a MOCIeIHNe Be LU(DpPsa — colepKaHue Xpoma B
OpPOIEHTaX, YTOObI HM3JEeNUs U3 AITUX MapoOK CTalId HE KOPPOAUPOBAIM, HEOOXOAUMO
COOJIIOJIEHNE JBYX YCIOBUI: U3/EIHNE JOJKHO OBITh 3aKaJIeHO ¥ XOPOLIO oTnosMpoBaHo. [Ipu
3aKalike MOJy4YaroT OAHOPOIHYIO CTPYKTYPY CTalIU, HPUYEM TBEPJIOCTh €l MPUAAI0T KapOuIsl
XpoMa, HapsiAy C [IEMEHTUTOM CTaIH.
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Haubounbniee pacnpocTpaneHne B U3TOTOBICHUH MeJl. HHCTPYMEHTOB U 000PYIOBaHUS
MOJyYWIM cIlaBa Meau. Hekoropble NpHMEHEHHWE HMEIOT CIjlaBa aJIIOMHHMS, MarHus,
HUKEJNSA U XpoMa.

Yucras Menp UMeeT psJl LEHHBIX CBOMCTB Ojarojapss KOTOPHIM OHa MPUMEHSETCSA B
men. uzgenusx. Menp o0nagaer  BBICOKOM — IUIACTUYHOCTBIO, JIETKO — IITAMITYeTCs,
BBITSITUBAETCS, MasieTCd MMEET BBICOKOE TEIJI0O — M 3JIEKTPONPOBOAHOCTH, 00JaaeT Mayoi
OKHUCIISIEMOCTBIO. BenencTeue 3Toro Meib MPUMEHSIIOT B 3JIEKTPONPUOOpax, A OOJUIOBKU
TEPMOCTAaTOB C BOJASHOW pyOamikoi, apMarypbl BOIO-IIApopacupeneieHus U T.A., i
WHCTPYMEHTOB, NMEIOLINX HEIOCPEACTBEHHBI KOHTAKT C TKAHAMHU OpPTraHU3Ma, UCHOIb3YIOT
Meb ¢ HUKEJIEBBIM MOKPHITHEM H3-3a TOKCUYHOCTH MPOJIYKTa €€ KOPPO3UU — THAPOOKCUU
meau. Mapka mean M1, conepxamias 99,9% menu npuMeHsieTcst AJisi U3TOTOBJICHUSI THOKUX
MeJl. HHCTPYMEHTOB (THOKHUE 30HbI U JIOKKH).

Becpma mmpoKo MCTONB3YIOTCS CIUIABBI MEIIU C IIMHKOM — JIATYHU. {1l M3rOTOBICHUS
MeJ1. U3JIeIUH MPUMEHSIOT ABe MapKu natyHu: JI62 u JIC 59-1.

Jlatynp JI62 conmepxur okosio 62% wmenu (ocranbHOE IIMHK), BECbMa IIJJacCTUYHA B
XOJIOJHOM COCTOSSHUM M TMPUHUMAETCS ISl M3TOTOBJICHUS CTEPUIIM3AaTOpPOB, OyKeH,
JIIATaTOpOB, KaTeTEepoOB, 30HIOB, BaTtojepxkarened. OnHa 1I0X0 0OpabaTeiBaeTCs Ha
METAITIOPEXKYIINX CTAaHKAX.

Jlatyns JI 59-1 comepxut B cpenne 59% menu u 1% cBuHIA (OCTAIBHOE IIUHK) U TIO
CBOMM MEXaHMYECKHM CBOMCTBAM 3HAYMUTENHHO OTJiM4YaeTcs OT mapku JI62. OHa He Tak
BsI3Ka, BCJIGJICTBHE YEro XOpoIo oOpadaThiBaeTCs HA METAJUIOPEKYIIMX CTaHKaX U TMOATOMY
PUMEHSIETCA TJIaBHBIM 00pa3oM Ui JeTaliel, M3rOTOBIIIEMBbIX pe3aHueM (ToueHuem). B
4acTHOCTH, M3 naryan JI 59-1 u3roTaBimBaioT apMarypy MINPUIIEB, KAl UIJT H TPOAKAPOB
u JIp.

[Tox xoppo3ueil MOHMMAIOT pa3pylICHHE MaTepualia BCIEACTBHE BO3ACHUCTBUS HA HETO
BHemHell cpeapl. Koppo3uss MetamioB M M3AeMMi M3 HHMX HMMEET XMMUYECKYH WIH
AIIEKTPOXUMHUYECKYIO TIpupoay. Koppo3us HeMeTaJUTMYeCKHX MaTepHaliOB (OpraHUMYECKHX H
CHUHTETUYECKUX) BBI3BIBACTCSI MHKPOOPTaHU3MaMH M Ha3bIBAeTCd MUKPOOHOJIOTMUYECKON
KOppo3ueH, Uil OoKOppO3HeH.

Heo6xoauMocTh 3aIuThl MeJ. U3JEIUN OT KOPPO3HH BBI3BIBAETCS TEM, UYTO ITH M3/ENTUSI
nepea yrnoTpebIeHHneM MPOXOIAT TEPMHUUYECKYIO0 WM XUMHUYECKYIO CTePHIIM3ALHUIO JIHOO
00pabOTKY aHTUCENITUYECKUMHU PACTBOPAMHU.

Jist 3a1uThl MeA1. M3EMMH M UX YacTed U3 MeTajula OT KOPPO3UHU MPUMEHSIOT TPU B
MOKPBHITHU: METAUTMYECKHE, HEMETAJUIMYECKHEe HEOpPraHMYeCKue W HEMETAJUINYECKHe
MOKPBITUS KpacKaMH U JIaKaMHu.

MeTanauyeckne NOKPbHITHA

Men. HHCTPYMEHTBI U3TOTOBJICHBI U3 YIJIEPOJUCTBIX CTAJeH M JIATYHH, C LIEIbIO 3alUThI
OT KOPpPO3HWH TIPHITHO TIOKPHIBATH CJIOEM HHUKENS WM XpoMmMa JIMO00 TeM W JAPYIHM
OJTHOBPEMEHHO, HCHOJb3ys rajbBaHMYECKUil MeTol. IIpm 3TOM yYWUTHIBAIOT, YTO BHELIHHM
BUJ TIOKPBITHS JOJDKEH COOTBETCTBOBATh (DYHKIIMOHATHLHOMY HA3HAUYCHUIO H3ICITHI.
[TokpbiTHe MOXeT OBITH Kak OHO He MPHUAAET W3JCIUI0 XOPOIIUI JeKOpPaTUBHBIM BUI.
XpOoMOBOE TOKPBITHE BBIIOMHIIOT Kak OJECTAIINM, TaK W MaTOBBIM. B mociemHue rojsl
JTOBOJIBHO LIMPOKOE PacCHpOCTPAHEHHUE MOIYYMIIO MaTOBOE YEPHOE XPOMOBOE MTOKPBITHE.

IHonsiTue 0 TepMmuueckoit 00padoTKe

[ToBbIIeHHEe TBEPAOCTH M MNPOYHOCTU CTAIM B M3ACIAUSAX CBA3aHO C TEPMUYECKOMH
00pabOTKOH, 3aKifOyarolIeiicss B HAarpeBe CTaJd 0 OIPEIEICHHOW TeMIeparyphl M
OXJIX/IEHUH C ONpe/IeNeHHOoM ckopocThio. Ho 3To TOIbKO BHEUIH:S CTOpOoHa npoiiecca. [lpu
HarpeBe CTAJM M OXJKACHUS B HEW MPOUCXOIAT CTPYKTYpHBIC HM3MEHEHHS, B pe3yibTare
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KOTOPBIX CHJIBHO MEHSIOTCS €€ MEXaHHMYECKHE CBOIMCTBA. DTH CTPYKTYpHBIC MPEBPALICHUS
JeTajJbHO M3Y4YECHBI JUISI BCEX COCTABOB CTaJiel, YTO IO3BOJISET MOJIy4aTh HYKHBIE HX
cBoiicTBa. TepMuueckas 00pabOTKa U €€ PeKMMBI OCHOBaHA HA JAHHBIX METAJJIOBEICHHUS.
MeTajnandeckne 1 HeMeTALINYeCKHe HEOPTAHMYeCKUe MOKPbITHS

OHH COCTOAT U3 HEOPTAHUYECKUX COCAMHEHUN MeTaioB (OKUCHBIE, OKUCHO-(hochaTHbIe,
docdaTHble U ap.) U MOTYYAIOTCS MPU XUMHUYECKON 00padoTke uznenuit. OKCHUIHBIC TIIICHKH
HA M3JICTHSIX U3 CTAIH UMCIOT YEPHBINA IIBET U MPUMEHSIFOTCS HA MHCTPYMEHTAaX, B TOM YHCIIS
W3 HEPKaBEIOUICH CTalld, MPeJHa3HAYCHHBIX ISl ONEPUPOBAHUS O] MUKPOCKOINOM (Habop
JUIsL OIIepaIlyii 110 TIOBOY OTOCKIJIEPO3a), a TAK)KE CBETOIMOTIIAIIAIOIIAS TOBEPXHOCTD JIeTalIei
ONTUYECKUX MPUOOPOB. DTH TUICHKH MOJIYYaI0OT METOIOM OKCHIAMPOBAHUS, T.e. 00pabOTKOI B
KHTIAIIEM pacTBope menoueit (temmeparypa 135-145 © C): exxoro matpa (NaOH), murpata
Hatpust NaNO3z winm tpunatpuii pocdara NaPOs.

OKHCHOE MMOKPBITHE UMEET HEBBHICOKHE 3aIIUTHBIE CBOMCTBA. DTH CBOMCTBA YCHIIMBAIOTCS
npu 00pabOTKe TOKPBITUSI HEUTPATBHBIMH MACIIaMH.

3ammTa MeTUIIUHCKUX U3/1eJuii MPU XpaHEeHUH U TPAHCTIOPTHPOBKeE

3anUTHO-ICKOPATHBHBIC MIOKPBITHS PACCUNTAHBI HA HOPMAaJIbHBIE YCIOBHUS DKCIUTyaTalluu
U3JeNUi U SBIAIOTCS MOCTOSHHBIMU. CyIECTBYET €IIe BpeMEHHas 3alluTa OT KOPpPO3UH,
OCYILIECTBIIsIEMasl Ha BpEMsl XpaHEHHs WU TPAHCIOPTUPOBKH HM3JeiHMi. BpeMeHHYI0 3amuTy
OCYIIECTBJSIIOT IyTeM KOHcepBauuu. KoHcepBauuss W3AEIUMHA  MEIMIUHCKON TEXHUKHU
MPOM3BOJUTCS. Ha BBITYCKAIOIIMX €€ MPEIIPUATHSIX OJHUM M3 TpeX CHocOo0OB: CMa3Kou
KOHCEPBAIIMOHHBIMU MacllaMH, HHTHOMTOPAMH KOPPO3UU M TEPMETU3ALMEH B TaAPOYITaKOBKE.
[TpuMeHSIOT Tak)Ke KOMOMHUPOBAHHBIC CITIOCOOBI KOHCEPBAIUH.

4. UnocTpaTUBHBIN MaTepPHAaJI: IPE3CHTAUS
S.JInteparypa: cm. Temy Nel

6.KOHTpOJIbHBIE BONIPOCHI:

Uto nmoHuMaroT 1oji KOppo3ue MeTaaaoB?

YeM BbI3BaHAa HEOOXOAUMOCTH 3AIIUTHI MEIUIUHCKUX U3/AETIHIA 0T KOppO3Un?

Kakue noKpeITHSI TPUMEHSIOT JJIS1 3aIIUTHI METUITMTHCKHIX H3/ICTHIA?

YTo OTHOCATCS K METAJUIMYECKHM U HEMETAITMYECKUM MOKPBITUIM?

B dyem 3akmouyaercs TepMHuUecKas o00pabOTKa, MCIOJgb3yeMas JJs TOBBIIICHUS

IIPOYHOCTHU U TBEPAOCTHU CTAIIH?

6. Kak ocymectBisercs  3aliuTa  MEAMLUMHCKUX  M3AEAMM  IpU  XpaHEHUH U
TPaHCIIOPTUPOBKE?

S D
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Jlekumst NeS (7 nemeist)
1. Tema: Hemeramunueckue MaTepuabl
2. Ieab: 03HAKOMUTH O0YYAIONIUXCS C HEMETAJUIMIECKUMHU MaTepHaIaMu

3. Te3uchl JeKIUM:

Hemerannuueckue Marepuaibl BKIKOYAIOT 3HAYUTENbHBIM aCCOPTUMEHT MaTepuaioB
HEOPraHMYECKOT0 M OPraHUYeCKOro MPOHMCXOXIEHHUS: CTEKIO W KEpaMHKY, IUIACTMACCHhI,
pE3UHY, APEBECHbIE MaTEepPHaibl, a TAKXKE Pa3IMUHble KOMIO3UIIMOHHBIE MAaTEPHAJIbI, & TAKXKe
pa3IMyHbIe KOMITO3UIIMOHHBIE MAaTePHAIIBI.

Hemeramnnueckue Marepuanbl JaBHO HNPUMEHSIOT KaK HMEIOIIME CaMOCTOSITEIbHOE
3HaYCHHE HApALy ¢ METAJUIMYCCKUMU B TEX CIyYasx, KOT/Ia OT MaTepUAIOB TPEOYIOTCS TaKue
CBOWCTBA, KOTOPHIMU METAJJIMUECKUE MaTepualibl He 001aJat0T.

CTexy10 1 KepaMHYECKIe MaTepHalIbI

M3 HeMeTaIMUECKUX MaTepHajoB CTEKJIO HaXOAUT HaumOoJbllee NPUMEHEHUE
M3TOTOBJIICHUM MEIMIMHCKUX u3Aeauil. [lo XMMHYECKON YCTOMYMBOCTH, IOBEPXHOCTHOU
TBEPJIOCTH, TIPO3PAYHOCTH, JICIIEBU3HE OHO HE uMeeT ce0e paBHBIX Cpeaud APYrux
matepHaioB. M3 cTekia H3roTOBISIIOT TaOOpaTOPHYIO MOCYY, Tapy JJIs YIIAKOBKH, XpPaHEHHUS
U TPAHCIIOPTUPOBKH JICKAPCTB, OUKOBBIE JIMH3bI, SJIEMEHTbI OOBIYHONW M BOJIOKOHHOM ONTHKU
JUTSL OITUYECKUAX U MEIUIIMHCKHX W3/ICIHA, ITPULIBI, TEPMOMETPBI U JIp.

Crexna ans Mel. U3JEIUN MOXXKHO pPAa3lelIuTh Ha CJEAYIOIIME OCHOBHBIE BUJBL:
MEIUITHCKUE, XUMUKO-TTa00paTOPHOE, ONITHYECKOE M CHIEIHATIBHOE.

Kepamuueckue matepuaisl

Dapdop u dasHC — KepaMUIECKHE MaTepuallbl, IMOJIydaeMble B Pe3yJbTaTe O0XHTa Tph
BBICOKOM TeMIlepaType CMEeCH, IPUTOTOBIEHHON U3 IJIMHBI ¢ J00aBIE€HUEM KBaplIeBOro MecKa
u noxesoro mmnata. @apdop coaepxkut 45-50% raunbl, 30-35 % kBapua u 18-22% mnoneBoro
mirata. @apdop conmepxkut 5-10% mnonesoro mmarta. Papdop umeer B 3-5 pa3 60mblLIyIO
npoyHoCTh U B 10-15 MeHbIie BopomnornomieHue, ueM ¢asuc. Uzaenus uz gapdopa u dasiHca
nocie OOXKWIra IOKPBIBAIOT TIJ1a3ypblo, TPUTOTOBIEHHOW M3 TeX JK€ KOMIIOHEHTOB C
noGasnenueMm (16%) nonomMura M CHOBa OOXKHUIAlOT (IN1a3ypyroT) Ipu 0Oojiee BBICOKON
temmepatype (1o 1500° C).

B neueOHBIX yupexIeHUsIX ynoTpeOstoTes caenanHble u3 pasHea u ¢papdopa caHUTapHO
TEXHUYECKHUE H3JCIHS, TMOAKIAIHbIE CyIHA, TOYEIHbHUKH U Yamkd, GappopoBbie CTYNKU U
TUIIU. B cToMaTonoruu HaxonaT npuMeHeHue GpapgpopoBbie 3yObl.

Bapka crekia u BeIpaboTKa CTEKIOU3ICITUI

CrekJs10 M3roTaBIMBAIOT U3 MaTepUAoB, B U30BITKE UMEIOIINXCS B IPUPOJIE: KBAPILIOBOTO
peduHoro mecka, ruapokapOoHara HaTpus, mena u mnp. CTEKI0 BapsT B CHEIHMAIbHBIX IMeYax
npu Temmeparype 1350-1600°C yem Gomblle B cocTaBe CTekNa KBapIEBOTO mecka (OKHCH
KPEMHUs1), TEM BBIIIE TYTOIUIABKOCTh M TEPMOCTOMKOCTH MOJYYSHHOTO CTEKJIA.

W3nenus u3 crekia BeIpaOaTHIBAIOT HA TOM e MPEANPHUITHH, T1Ie €ro MOodyqaoT (Bapsr).
[lpn Bapke cTekja IMPOTEKAIOT CIOXHBIE (DU3UKO-XUMHUYECKHE IPOLECCHl, B pe3yJbTaTe
KOTOPBIX U3 MEXaHUYECKHX CMECH ChIPbEBBIX MaTepHaJoB (IIMXTA) MOIYYaIOT OJHOPOIHYIO
TOMOTEHHYIO CTeKJIOMAacCy. B mporiecce Bapku IpH BEICOKUX TEMIIEpATypax CTEKIIO MPOXOIUT
psii cTanuii: cuiMKaTtooOpa3oBaHue (TOJNyYEHHE CIIEKIIeWCs Macchl), CTEKI000pa3oBaHUE
(B3aMMHO€ pacTBOPEHHE CUJIMKATOB M KpPEMHeE3eMa), OCBETJIIEHHE (OCBOOOXKJEHUE CTeKja
OTBOJUMBIX ITy3bIpEi), TOMOTeHH3anus (MpUBeICHHE K OAHOPOJHOCTH) U OXJaxKaeHue (Ha
200-300°C jur1st monmydeHns BA3KOCTH, HEOOX0AMMO# U1 hapMoOOPa30BAHMS CTEKIA).
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«OHTYCTiK KasakcTaH MenuumHa akanemmusicb» AKX 37/ AO «lOxHO-KazaxcTaHcKas MeAUUMHCKAS aKaiemMmus»
Kadenpa opranmszanuu u ynpasieHus (hapManeBTHIeCKOTo aeiia 40/11- 2025-2026
JleKnuoHHBIH KoMIIeke «MeunuHcKoe 1 (hapMaleBTHIECKOe TOBAPOBEICHHE) 13 erp. u3 18 crp.

W3roToBnenne u3genuil U3 CTEKJIa BO3MOXKHO HECKOJIBKMMHU Croco0aMu: OTJIMBKA B
¢dbopmbl, MOAOOHO YYT'yHY, IITAMIOBKA, MMPOKATKA, BHITATHUBAHUE B JIUCTBI, TPYOKH (APOT) H
HUTH. CTEKJI0 MOXKHO YBApUBATh, CIIEKaTh W MPOHW3BOJHUTH €r0 MEXaHHUYECKYIO 00pabOTKy
(pa3pesanue, mudoOBaHKE).

Mexannueckas 00paboTka cTekna

AmnyJibl, OyThUIH, aniTeKapckas U JJabopaTopHas OoCyaa He MPOXOAST JIOIOJIHUTEILHON
MEXaHHUYECKON 00paboTku mocie (GopMHUpOBaHHS, 3a UCKIIOUYECHHEM OAaHOK C TPUTEPTOH
NpOoOKOH, Yy KOTOPBIX TOpJI0 U MPOOKY MUIMAYIOT W NPUTHPAIOT C MOMOIIBI0 a0pa3uBHOTO
HOPOLIKA.

Jiis OuKOBBIX JMH3 NUIH(OBAHUE M TOJMUPOBAHME CIY)KUT OCHOBOH IIPOM3BOCTBA,
MOCKOJIbKY TOYHOCTh TE€OMETPUUYECKUX PA3MEPOB M YHCTOTA TIOBEPXHOCTH JIMH3BI HE MOTYT
OBITh TOCTUTHYTHI ITPH MOTYYCHUH PECCOBAHUS 3arOTOBKU M3 CTCKIIOMACCHI.

Tepmuueckas o06paboTKa cTeKIIa

W3znenusi w3 CTEKJa NMpH OXJIAXKICHUM HAa BO3JYXE OKa3bIBAIOTCS HEMPOYHBIMU H3-32
BHYTPEHHUX HAINpPsDKCHUN, BO3HHUKAIOIIMX MEXIY CIOSIMH CTEKJa BCJICICTBHU  UX
HEPAaBHOMEPHOTO oOxJaxaeHus. J[s HMCKIOYeHHS BHYTPECHHHX HANPSOHKCHUU W3NS
MEIJICHHO OXJIAXKIAOT B CIEIHUATBHBIX TOHHENBHBIX Iedax (rmapax), Ha BXOJE KOTOPBIX
TeMIIepaTypa MaKCUMaJibHasl, a Ha BBIXOJIC — MUHUMAJIbHASI.

4. UnuocTpaTUBHBIN MaTepPUAJI: TIPE3CHTAIUSA
S.JIutepartypa: cM. Temy Nel
6.KoHTpoJibHbIE BONPOCHI:
1. Kakue MaTepuasbl OTHOCATCS K HEMETAIIIMUECKUM?
UTO M3roTOBIISAIOT U3 CTEKJIA U KEPAMUUYECKHUX MaTepHalIoB?

2
3. Kak ocymiecTBiseTcs Bapka CTeKia U BbIpaO0TKA CTEKIOU3ACTHA?
4. B ueMm 3akirodaeTcs MexaHudeckas U TepMuyeckas oopadoTka crexia?
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA S_lfgl;:lf\ MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH meauumHa akagemmscbl» AK N7 Y/ AO «lOxHO-KazaxcTaHcKas MeaMUVHCKas aKkanemms»
Kadenpa opranmszanuu u ynpasieHus (hapManeBTHIeCKOTo aeiia 40/11- 2025-2026
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Jleknus Ne6 (8 Hemesist)
1. Tema: OukoBas OITHKA

2. Heab: 03HAKOMUTH OOYyYarOIIUXCA CTYJEHTOB C AaHOMATUsAMH pedpakiuuu ¢
cOpMHUpPOBATh CHCTEMHBIC 3HAHMS IO BOIpPOCaM KiIacCH(UKAIMM, acCOPTHMEHTA U
TOBapOBEIUECKOr0 aHAIN3a OYKOBOM ONTHKH.

3. Te3ucol JeKIUHU:

DJieMeHTapHbIe CBEICHUS U3 ONTUKH

Jlyun cBera B OJHOPOJHOW Cpele PaCHpOCTPaHAITCA MNpsamoirHernHo. Ha rpanuue
IPO3payHbIX  Cpell, MMEIOUIMX pPA3JIUYHYI0 IUJIOTHOCTh, JIy4d CBETa IOABEPraroTcs
IperoMIeHUI0. Bennuuna npenoMuMoiero AeicTBUs 3aBUCUT OTYILA, 107 KOTOPBIM JIy4d
NOJAI0T Ha TpaHUIly paszzena cped, oT Ko3(h(UUIMEHTOB MPEUIOKEHUs cpel U OT (opMbl
HNOBEPXHOCTU pazjiena. M3yueHne 3aKOHOB IPEIOMIIEHUS CBETA JAJ0 BO3MOXKHOCThH MOHSTh
HEKOTOpblE HApYLIEHUs 3PEHUM U CKOHCTPYKTHPOBAaTh OYKOBBIE cTEKJIa (JIUH3BI) C
OTIPENIeNICHHBIMU CBOWCTBAMH HCIPABISIOMMMU Ae(PeKThl 3peHnu. ONTHYMKaM CWiIa WIN
pedpakiuio 60IBIIMHCTBO CTEKOJI, IPUMEHSIEMbIX B OUKOBOM TEXHUKE, U3MEPSETCsl 0COOBIMU
eauHuuaMu — auontpusimu (D). 3a enmHuny npu 3TOM NpUHUMAETcsl pedpakuus crekia,
umeroiero GpoxkycHoe paccrosinue 1 M. M3BecTHO, YTO ONTHYMKaM CHIla, WM pedpakuus R
JMH3Bl WM ONTHYECKOW CHCTEMBI, 00paTHO TPONOPUHUOHATBHO (HOKycHOMY paccTosHuio F,
4TO BbIpaxkaeTcst GopMyJIoi:

Pedpaknus rnaza. Akkomonauus. AHomanuu pedpakuuu. Koppekuus aHoMmanuil pedpaxuuu

Porosnna, xpycranuk M CTEKJIOBHIHOE TEJO SBISIOTCS MPEIOMIIIOIINMU CpelaMu
rl1a3a U JEHCTBYIOT KakK JBEKOBBINNYKJas JIMH3a: OHU COOMpAalOT MNapajuleJbHbIE Jy4d B
doHyc, T1e U noiaydaercs n300paxkeHne npeaAMeTa-uCTOUYHNKA JTyUeH.

[Tpenomusironiast cuiia Ti1a3 v pa3HbIX Jrojien pazauyHa. Kpome Toro, oHa He SIBIsE€TCS
MOCTOSSHHOW BEIMYMHOM M JUISl KaXJIOTO OTAEJIBHOIO Tja3a, TaK KA TpH COKpAIEHUU
PECHMYHON MBILIIBI OcialaseTcs] HATSDKEHHE IIEHOBOM CBSI3KM W XPYCTAJIMK B CHILY
NPULICHET eMy YIPYTOCTH CTAaHOBUTCS 00Jiee BBITYKIIBIM, OTYETO MPETOMIISIONIas CUila ria3a
BO3pacTaer.

[Tonoxenune ¢oHyca napalIeNbHBIX Jyded TpHU CIOKOMHOM, HEeHampsKeHHON
AKKOMOJALIMK ONpeNeNseTcs TaK Ha3blBaeMas KIIMHUYecKas pedpakums rinasza. Paznnuaer
YETBIPE €€ BUJA!

1) snemMeTponuio, UK AIEeMETPOITUIECKYIO PEPPEKIIHIO;
2) MUOTIHIO — MUOITMYECKYIO pePEKIIUIO;

3) TUIIEPMETPONHIO — THIIEPMETPOITMUECKYIO PEPPAKIIIO;
4) acTUrMaTHU3M — aCTUTMaTHYECKYIO pepakiuio.
Crexia 0OYKOBBIE

IIpuMeHsIOTCS A7 KOPPEKLUMH aHOMATUH pedpakiMi — MUOMUHU, THIIEPMETPOIINH U
aCTUTMaTU3Ma, a TaKKe MPU KOCOTJIa3uu, MPecOMONUH C LENbI0 3alllUThl IJ1a3 OT AeHCTBUS
APKOI'0 CBETa U MEXAHMYECKUX IMOBPEXKACHUNU. B 3aBUCUMOCTH OT XapakTepa ONTHYECKOIO
JEHCTBHUS OYKOBBIE CTEKJIA MOAPA3AEISAIOT Ha 5 TpyII:

1) HEacTUrMaTHUYECKHE — MOJ0KUTENbHBIE, OTpULIATENIbHbIE U a(haKaIbHbIE,
14
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«OHTYCTIK KasakcTaH MeavumHa akaaemmscobl» AK AO «lOxHo-KasaxcTaHcKas MEAUUMHCKAS aKaaeMus»
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2) aCTUTMaTHYECKNE — NOJIOKHUTEIbHBIE U OTPHUIIATEIILHBIC;
3) nByx(donycHsle (0nohOoKaTbHbIC);

4) npu3MaTU4ECKHUE;

5) cBeTo3aIuTHBIE

4. UnuiocTpaTUBHBIN MaTepPUAaJI: IPE3CHTAIUA
S5.JIuteparypa: cm. Temy Nel

6.KOHTpoOJIbHBIE BOIIPOCHI:

UTO OTHOCHUTCS K NPENOMIISIIOLIMM CpeiaM Iiiaza?

Urto nmoHuMaroT moj pedpakiueis riaza?

Kaxue anomanuii pedpaxuuu rinasa Bel 3Haere?

Yro Takoe akkoMmopanus?

Kak ocymiecTBiisieTcst KOppeKIus aHOMaluil peppakiuu?
Kak knaccudunupyrores crekia 04KoBbie?

oy Ok w N

15




ONTUSTIK-QAZAGSTAN SOUTH KAZAKHSTAN
MEDISINA 5_'591‘7‘9‘{'\ MEDICAL
AKADEMIASY ACADEMY

ale,
s .

«OHTYCTiK KasakcTaH MenuumHa akanemmusicb» AKX 37/ AO «lOxHO-KazaxcTaHcKas MeAUUMHCKAS aKaiemMmus»
Kadenpa opranmszanuu u ynpasieHus (hapManeBTHIeCKOTo aeiia 40/11- 2025-2026
JleKnuoHHBIH KoMIIeke «MeunuHcKoe 1 (hapMaleBTHIECKOe TOBAPOBEICHHE) 16 crp. u3 18 crp.

Jlexnus Ne/ (10 nenesis)
1. Tema: ACCOPTHUMEHT MEIUIIMHCKUX U (hapMalleBTUYECKIX TOBAPOB

2. Ilenb: O3HAKOMHUTH  OOyYarommxcs C  aCCOPTUMCHTOM  MEAMIIMHCKUX U
(dapmareBTUUECKIX TOBAPOB

3. Te3ucel Jexkuuu:

ACCOPTUMEHT TOBapOB (TOBAapHBI aCCOPTUMEHT) — HaOOP TOBAPOB, OOBEIMHEHHBIX
10 OJIHOMY WJIM HECKOJIbKUM COBOKYITHBIM MIPU3HAKAM.

Kiacc ToBapoB — COBOKYITHOCTh TOBApOB MMEIOIINUX AHATOTHYHOC (YHKIIMOHATHHOE
Ha3HayeHue. Hampumep, acCOpTUMEHT TOBApOB, MPOJABAEMbIX B alTEKE, MOXKHO pPa3/eiUTh
Ha CIEIYIOIIHe Kiacchl: (hapMareBTHYECKHE TOBAPhI, MEIUIIMHCKUE TOBAphl W TOBAPHI
COITYTCTBYIOILIETO ACCOPTUMEHTA.

['pynna TOBapoB — COBOKYIMHOCTH TOBApOB OMNPEEICHHOrO Kiacca, 0O0Jadaroniux
CXOJIHBIM COCTaBOM IOTPEOUTETHCKUX CBOWCTB, HAPUMED, IEPEBI30UHbBIE CPEACTBA, ONTHKH,
MpPEAMETHI yXOa.

Bun ToBapoB — COBOKYNHOCTH TOBApOB OMNPEICICHHON TIPYMIbl, O00BbEAMHEHHBIX
0o01IMM Ha3BaHWEM W Ha3HaueHWeM. Hampumep, B rpyline mepeBsi30YHBIX CPEIACTB MOXKHO
BBIICTIUTH CIEAYIOUIUE TPYIIBI TOBAPOB: BaTy, MapjeBble OMHTHI, caadeTKu, PUKCUPYIOLTHE
MOBSI3KU U T.J.

PaSHOBI/I,Z[HOCTL TOBApOB —  COBOKYIIHOCTbL = TOBApOB  OIIPCACJICHHOI'O  BH]A,
BBIZICIICHHBIX pa3dMCpaMu IO CTCPUIIBHOCTH U ITIPOU3BOAUTCIISIMA.
CprKTypa ACCOPTUMCHTA — COOTHOIICHUC BbIACICHHBIX II0 OIPCACICHHOMY

IPU3HAKY COBOKYITHOCTEM TOBapa B Habope.

HIupoTra accopTMMEHTa XapaKTepU3yeTcs KOJIMYECTBOM AaCCOPTUMEHTHBIX TPYII
ToBapoB. Ee BbIpaxkatoT ko3 duuueHToM mupoThl accoptuMenTa (Kar).

ITomHOTa accopTUMEHTa XapaKTepHU3yeT KOJUYECTBO aCCOPTHUMEHTHBIX IMO3UIUH B
KOKIOW KOHKpeTHOW rpymie. [lonmHoTy accoprumeHTa BblpaxaroT koddduimentom (Kcor)
KaK OTHOILIEHHUE JeHCTBUTENIbHON MOTHOTHI accopTuMenTa (Dcot) k 6azoBoMy noka3zatento (B
COT).

I'myOuHa accopTUMEHTa XapaKTepu3yeTcs Halu4heM pPa3HOBHIHOCTEH OJHOTO BHJIA
TOBapa.

CreneHp UCIOIb30BAaHUS ACCOPTUMEHTA — TOKa3aTellb UCIOJIb30BaHUs aCCOPTUMEHTA
TOBApOB, UMEIOIUX B OPraHU3aLMH ONPE/IeTICHHBINA NeproJl BpEMEHH.

HoBuszna (0OHOBIEHHME) aCCOPTUMEHTa —  CIOCOOHOCTH HaOopa  TOBapoOB
YJIOBJIETBOPATH U3MEHUBUIMMCS IOTPEOHOCTSIM 3a CYET HOBBIX TOBApOB.

CrpyKTypa acCOPTMMEHTa XapakTepu3yeTcs yAeIbHOM /10J1eH KaXI0ro BUa ToOBapa B
o0mieM Habope.

VY CTOWYMBOCTh aCCOPTUMEHTA OIpPEACNSAIOT CTeneHbio. V3MeHeHus nokazaTenei
HIMPOTHI, TOJTHOTHI, INIYOUHBI U CTPYKTYPBI 32 HCCIeyeMble IEPUO/Ibl BPEMEHHU.

['apMOHMYHOCTH (COMOCTaBMMOCTh) AaCCOPTUMEHTa — CTEHeHb OJIM30CTU MEXKIY
TOBapaMM Pa3IMYHBIX ACCOPTUMEHTHBIX TPYII C YYETOM HX MPAKTHUYECKOTO NMPUMEHEHHUS.
['apMoHMYHOCTE  OOecreYnBaeT KadeCTBEHHYI0 XapaKTEPHCTHUKY acCOPTHMEHTa H He
U3MepseTcs] KOJTMYECTBEHHO.

VYnpaBiieHue acCOpTUMEHTOM — JesTeNIbHOCTb, HalpaBieHHas Ha JAOCTH)KEHHE
TpeOOBaHUHN pPALMOHAIBHOCTH accopTUMeHTa. OHO MPEACTaBISeT —IOCIEA0BATEIbHYIO
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peaTM3anuio yIpaBIeHYECKUX (YHKIMH: TUIAHUPOBAHUS, OpPraHW3aIllUH, KOOPAWHAIUU U
KOHTPOJIA.

4. UnumiocTpaTUBHBIN MaTepPUaJl: IPE3CHTAUS
S5.JIutepatypa: cm. Temy Nel

6.KoHTpoOJIbHBIE BOIIPOCHI:

UTO MOHUMAIOT MO ACCOPTUMEHTOM (hapMAaIleBTHYECKUX TOBAPOB?
Yro Takoe Kiacc, rpymmna, Bia, pa3HOBUIHOCTb TOBapOB?

UYro Takoe CTpyKTypa acCOpTUMEHTA?

KakoBbl KauecTBeHHbIE TTOKAa3aTeNId aCCOPTUMEHTa?

Kaxk ocyiectpisiercs ynpaBjieHue aCCOPTUMEHTOM?

gk whhe =
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«OHTYCTiK KasakcTaH MenuumHa akanemmusicb» AKX 37/ AO «lOxHO-KazaxcTaHcKas MeAUUMHCKAS aKaiemMmus»
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Jlexmust Ne8 (11 nemesin)
1. Tema: Pe3uHoBbIE MEAUIIMHCKUE U3IEIUS

2. Ieab: 03HAKOMUTH OOYYAIOMIUXCS C PE3UHOBBIMH W3JACIHUAMH, NPUMEHSIEMBIMUA B
MEIULIMHE

3. Te3ucol JeKUNK:

3a mocieAaHHEe TOAbl B MEOUIIMHCKOH NpPaKTUKE BCE MIMPE HPUMEHSIOTCS MOJIMMEPHI
OpPraHMYeCKOro mpoucxoxaeHus. K mnonuMepaM OTHOCATCS 371acTOMEpbl — BEILECTBa,
o0Jagaroimuye BBICOKOW 3JIaCTHYHOCTBIO, KOTOpPbIE CIOCOOHBI MOABEPraThCsl 3HAUYUTEILHBIM
oOpatumbIM  AedopManusaM Tpu  HEOOJBIIMX Harpy3kax. OTH 3JacTOMephbl ObIBAIOT
HATYpaJIbHBIMHA U CHHTETHUECKUMH.

OCHOBHBIM CBIPbEM JJIS TIOTYUYEHUS PE3UHBI ABISIOTCS KayuyK.

HatypanpHblii KaydyK MOTy4aroT M3 MJIEYHOTO COKa OpasmiibCKoro nepeBa — reses. s
3TOrO Ha JepeBe JIeNaloT Hajpes, MOJBEIINBAIOT COCY I, Ky/la CTeKaeT MJICUHBIH COK JepeBa —
natekc. JIaTekc coepKUTCs B KOPHSX M JIUCTHSIX HEKOTOPHIX TPONNYECKUX PACTCHUH.

B 1928-1930 rr. yuensim JlebeneBbiM ObLT ONy4Y€H CUHTETUYECKUN KaydyK.

[To cmocoby JlebeneBa CHHTETHUECKMI KaydyK IOJydalld W3 TEXHHUYECKOTO CIHPTA.
TexHuuecKkuil COUPT MpU MOMOLIM OCOOBIX KaTalu3aTOpOB MpEBpallajid B ra3 OyTaluoH,
3areM u3 OyTaJinoHa MOJIydall OCHOBY CHHTETHUECKOI0 KayuyKa.

Pe3uny mnony4aroT nyremMm oOpaOOTKM Kaydyyka METOJIOM BYJIKaHM3aLUHU, KOTOpas
IPOBOAMT K U3MEHEHHUIO €r0 CTPYKTYpbl. Bynkanuzanus 1enurcs Ha Topsiuyio U XOJI0IHYIO.

Topsiuas ByJKaHM3aIMs ITPOBOAWTCS IIyTeM HarpeBanus kayuyka no t°135-140°
TepPMETUYECKH 3aKpBITBIX AaBTOKJIABaX IMpH JAaBileHHH a0 2 atMm. [lpum sTOoM Mexmy
BBEJCHHBIMU XMMHUYECKUMH BELECTBAMU U MOJIEKYJaMH Kaydyka MPOUCXOJUT XUMHUYECKas
peakuus, U 00pa3yeTcsi pe3MHOBOE BEIIECTBO, MOJIYUYHBIIEE, B OTIMYME OT KaydyKa, LIeJbIi
psl LIEHHBIX CBOMCTB — BBICOKYIO IPOYHOCTb, TBEPJOCTh 3JIACTHUYHOCTh, YIPYIOCTb,
TEPMOCTOMKOCTb, COTPOTUBIIAEMOCTD K U3HOCY U T.J.

XonojHas BYJIKaHM3alMs 3aKIIOYAeTCs B TOTPYKEHUHM H3Jenus B CiIalblii pacTBOp
XJIOPUCTBIM cepbl B CEpOyryiepojia C TMOCIEIYIOUIMM BBICYIIUBAHUEM TOPSYUM BO3TyXOM.
OTOT METOA JOpOXE U CIIOKHEE, MOITOMY OH NPUMEHSETCS NMPH HU3TOTOBIEHUH MEIKHX
PE3MHOBBIX M3/1EIMI U TPOPE3NHEHHOM TKaHHU.

4. NnarocTpaTUBHBIA MaTepuaJl: IPE3CHTALN
S.JInteparypa: cMm. Temy Nel

6.KoHTpO/IbHBIE BONPOCHI:

Uto oTHOCHTCS K TTOJIUMepam?

UTo sBJISIETCSI OCHOBHBIM CHIPHEM [IJIs1 TIOJIYYEHHS PE3UHBI?
N3 gero nomyyaroT HaTypaJIbHbIA N CHHTETUYECKUN KayuyK?
Kax monyuatot pe3uny?

Kak ocymecTsisercs ropsyas ByJIKaHW3aLus?

UT0 MOHUMAIOT MOJ] XOJIO0IHOM ByJIKaHU3ALMEH?
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