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1 HOACHUTEJIBHAS 3AIINCKA

1.1 eab AMCHUILIAHBI:

— 3HAKOMCTBO CTYJIEHTOB C OCHOBaMHU IIPOLIECCOB NEPEPAOOTKH PACTUTEIBLHOT'O ChIPbS,

— (hopMupoBaHME Y CTYJIEHTOB 3HAHUN U YMEHUH, MO3BOJSIOIIMX IPUMEHSITh OCHOBHBIC

TEOPETUYECKHE TOJIOKEHNUS XUMUU K PACTUTEIBHBIM 00BEKTaM

1.2 Mecto aucuunjuHsl B cTpykrype OOIL:

Jucnumimza «XuMuueckas rnepepadoTka pacTUTENIBHOTO ChIPbs» OTHOCUTCS K JUCLMILIU-
HaM 10 BbIOOpPY 4acTH, GOpMHPYEMOM ydacTHHKaMH 0Opa3oBaTelbHBIX OTHOLIEHUH Osoka bl
(b1.B./1B.05.01).

CopnepxkaHue NUCUUILIMHBI 0a3UpyeTcs Ha 3HAHUSAX OPraHUYECKOM XUMHHM, Ouojoruye-
CKOM XUMHH, OOLIEH M HEOPraHMYeCKOW XHMHSA, XMMHUYECKOW TEXHOJIOTMH, M3YYCHHBIX Ha
IIPEIBIIYIINX Kypcax.

1.3 Iucuuniauna HanpasjieHa Ha ¢opmupoBaHue ciaenywomux komnerennuii: I1K-1,
[1K-5, OIIK-1, OIIK-2:

- IIK-1. Bnageer cucremoil pyHIaMEHTAIBHBIX XUMUYECKUX TMOHSATUNA M 3aKOHOB, MHIMKA-
TOpaMU JOCTH>KEHUsI KOTOPOU SABJIAETCS:

o I1K-1.1 IloHumMaeT OCHOBHBIE MPUHLUIIBL, 3aKOHBI, METOJIOJIOTHIO U3y4YaEMbIX XUMHU-
YECKHX AMCLUUIUINH, TEOPETHUECKUE OCHOBBI (PM3UUECKUX M (PU3UKO-XMMUYECKHX METO/IOB HC-
CJIEI0OBaHUS;

o [1K-1.2 Wcnonb3yer (pyHnaMeHTaIbHbIE XMMHUUYECKHE MOHATUS B CBOEH mpodeccuo-
HaJIbHOM JEATEIbHOCTH;

e [IK-1.3 MHuTepnpeTupyeT MOIXy4YEHHBIE Pe3yJIbTaThl, UCIOJb3Yysl 0a30Bble MOHATUS XU-

MUYECKUX JUCLMILIUH

- IIK-5. CriocobeH ocylIecTBISATh KOHTPOJIb KauecTBa ChIPbsi, KOMIIOHEHTOB U BBIIyCKae-
MOM IPOAYKIMHM XMMHUYECKOIO HA3HAYEHUS I0J PYKOBOJCTBOM CIEIHAIMCTOB 00Jee BBICOKOM
KBaJTM(PUKALUN, MTHIUKATOPAMHU TIOCTHKEHUS KOTOPOIl SIBIIsSETCS:

¢ [IK-5.1 BriOupaer MeTOIbl M CPEACTBA KOHTPOJISI KAYECTBA, ChIPbsi, KOMIIOHEHTOB U BBI-
MyCKaeMOW MPOIYKIIMA XUMHUYECKOTO Ha3HAuCHHsI Ha COOTBETCTBUE TpeOyeMOoW HOpPMaTHBHOMN
JOKYMEHTalluu

¢ [1K-5.2 BrinonHseT cTaHapTHBIE ONepaluy Ha TUIIOBOM 00OPY/IOBAHUU JUIsl XapaKTepH-
CTHKH CBIPbS, IPOMEKYTOUHONW U KOHEUHOM MPOTyKIIMU XUMUYECKOTO TPOU3BOJICTBA.

¢ [IK-5.3 CocraBnsieT mpOTOKOJIbI UCIIBITAHUHM, OTYETHI O BBHITTOJIHEHHOW paboTe 1Mo 3a/1aH-
HOH popMme;

e JIK-5.4 OcymecTBiseT KOHTPOJIb TOYHOCTH aHAIUTHYECKOTr0 0O00pYAOBaHHUS Ha COOT-
BETCTBUE TpeOyeMOoil HOPMATUBHOMN JOKYMEHTAIUH

- OIIK-1. CniocoGeH aHanM3upoBaTh U MHTEPIPETUPOBATh PE3YIbTAaThl XUMUUYECKUX JKCIIE-
PUMEHTOB, HAOJIIOIEHUH U U3MEPEHUH, UHINKATOPaMU JOCTHKEHUSI KOTOPOIL SIBIISIETCS:

¢ OIIK-1.1 CucremaTusupyer U aHaJIU3UPYET Pe3yJbTaThl XUMHUECKUX SKCIEPUMEHTOB,
HaOJII0/IeHUH, U3MEPEHNUH, a TaK)Ke pPe3yJIbTaThl paCUETOB CBOMCTB BEILIECTB U MaTepUalioB

¢ OIIK-1.2 Tlpeanaraer MHTEPHPETALUIO PE3YIbTATOB COOCTBEHHBIX SKCIIEPUMEHTOB H
pPacyeTHO-TEOPETUYECKUX pabOT C UCIOIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAMIMOHHBIX U
HOBBIX Pa3J/IeJIOB XUMHUH

¢ OI1K-1.3 ®opmynupyeT 3aKITI0UYCHHUS M BHIBOJIBI ITO Pe3yIbTaTaM aHajH3a JIUTepaTypPHbIX
JTAHHBIX, COOCTBEHHBIX HKCHEPUMEHTAIbHBIX M PACUYETHO-TEOPETHUYECKUX DPAOOT XUMHUYECKOM
HaIlpaBJIEHHOCTH

- OIIK-2 CniocoGeH mpoBOJIUTH € COOIIOACHNEM HOPM TEXHUKHM 0€30MacHOCTH XUMHUYe-
CKU 9KCTIEPUMEHT, BKJIIOYas CUHTE3, aHAJIN3, U3y4YE€HHE CTPYKTYpPbI U CBOICTB BEIIECTB U MaTe-
pHaJIOB, UCCIEA0BAHUE, MHANKATOPAMU JOCTUKEHHS KOTOPOU SIBIISIETCS:

¢ OIIK-2.1. PaboTaeT ¢ XUMHUYECKHMH BEIIECTBAMU C COOIIOICHUEM HOPM TEXHUKHU Oe3-
ONAaCHOCTH;



OIIK-2.2 ITpoBOANT CUHTE3 BEIIECTB U MAaTEPUAJIOB Pa3HOU MPUPOIBI C UCIIOIb30BAaHUEM
UMEIOUINXCS METOUK;
¢ OI1K-2.4. IIpoBoAMT HMCCIIEIOBAHUS CBOMCTB BEIIECTB U MAaTEPHAIIOB C UCIIOIH30BAHUEM

CEpUIHOTO HAyYHOT0 000PYIOBAHUS

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3y/abTATOB 00y4eHusi. B pesynbrare nzyuyeHus IucCLU-

IIJIMHBI CTYACHT OOJIKCH

- 3HATDb:

® BU/Ibl PECYPCOB B XUMHYECKOW OTPACIIH;

® IPHUHIIUTIBI YHEPTOCOEPEIKEHUST U PALMOHAILHOTO MCIOJIb30BAHUS PACTUTEIIEHOTO CHIPhS
B XMMUYECKOH TE€XHOJIOTHH;

® OCHOBHBIC IMPUHIIUIIBI OpPTraHU3AIMH XUMHUYECKOTO IMMPOU3BOJICTBA, €r0 CTPYKTYPHI; 001IHe
3aKOHOMEPHOCTH XUMUYECKHUX IPOLIECCOB;

® OCHOBHBIC TIPUHIIUIIBI OPTaHU3AIMHA W OOIIME 3aKOHOMEPHOCTH XUMHUH M TEXHOJIOTHH
PaCTUTEIILHOTO ChIPhS;

® METO/Ibl MCCIICIOBAHUS (DU3UKO-XMMUYECKUX CBOMCTB U COCTAaBa CHIPhS M IPOJIYKTOB
CHHTE3a

- YMeThb:!

® BEIOMpaTh PANMOHAIBHYIO CXEMYy IPOM3BOJICTBA 33J[AHHOTO TPOAYKTA, OICHHUBATH d(-
(EKTUBHOCTH TIPOU3BOJICTBA;

® PacCUMTHIBATH MOKA3aTeNn MpoIlecca, BBIOUPATh PAllMOHAIBHYIO TEXHOJIOTUYECKYIO CXe-
My IIPOM3BOJCTBA U ONTUMAJIbHBIE TAPAMETPHI;

® IPUMECHSATH IKCIIEPUMEHTAIbHBIC METOIBI MCCICIOBAHUS (DU3UKO-XUMUYCCKUX CBOWCTB
BEIIIECTB, METOJAMKH 00paOOTKH AKCIIEPUMEHTAIbHBIX JaHHBIX;

® IOHMMATh YCTHYIO Peub Ha aHTJIMICKOM SI3bIKE B Ipejenax npopeccuoHaIbHON TeMaTH-
KW, TOTOBHUTH H JIeJIaTh YCTHBIC COOOIICHMS, TIEPEBOANTHh HHPOPMAITHIO, ITUCATh COO0IIIe-
HUS, CTaThU, TE3UCHI, peepaThl MO CIICIHATBHOCTH.

- BJaJ€eTh:

e MeTO/IaMU aHaNM3a 3PPEKTUBHOCTH PAOOTHl XUMHYECKHX IMPOHM3BOJICTB, OMPEICICHHUS
TEXHOJIOTMYECKUX MOKa3aTeliel mpolecca;

® HaBBIKaMU pa0OTHI Ha COBPEMEHHBIX MPUOOpax Mo (PU3NKO-XUMHUECKOMY aHAIHU3y Be-
IIECTB U JIA0OPATOPHBIX YCTAHOBKAX MO UCCIEIOBAHUIO XMMHUKO-TEXHOJIOTHUECKUX TPO-
1IECCOB.

1.5 O0masi Tpy10eMKOCTh AUCHMILUINHBI «XHMHYECKasi MepepadoTKa PacTUTEILHOI0

chIpbs» cocTaBiseT 3 3aueTHbIX equnull (nanee — 3E) (108 gacoB).

[Iporpamma npegycMaTprBaeT U3y4eHHE MaTepralia Ha JEKIHUIX U JJA0OpaTOPHBIX 3aHSTH-

ax. [IpenycMoTpeHa camocTosiTenbHast paboTa CTyIeHTOB 110 TeMaM U pasnenaM. [IpoBepka 3Ha-
HUH OCYIIECTBISAETCS PPOHTAIBHO, HHIUBUAYAIBHO.

1.6 O6bem AUCHMILINHBI U BUABI Y4eOHOI 1esITeIbHOCTH

O0beM TMCHUIIIMHBI M BBl Y4e0HOH e TeJIbHOCTH

Buj yueOHoii padoThl Bcero yacoB 7 cemecTp
OO61mas TpyA0eMKOCTh 108 108
AyIUTOpHBIE 3aHITHS 66 66
Jlexun 32 32
JlaGopaTopHbie pabOThI 34 34
CamocrosiTenbpHas padora 42 42
By uTOroBOro KOHTPOJIS: 3ayer




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
Y4yeOHO-TEMATHYECCKUH JIAH

Ne HaunmeHnoBanue Tem Bcero AyauTOpHBbIE CamocTo-
(pa3nenoB) 4acoB 3aHATHS siTeJIbHasI
Jlekuuu | JlaGopaTopHbie | padora
3aHATHS
1. BBenenmue. 8 4 - 4
9 HenpesecHoe pacturenbHoe 20 10 - 10
chIpbe.
OcCHOBHBIE POMBIILJIEHHbIE 16 8 - 8
3. CIoco0bI mepepadoTKM pac-
THUTEJIbHOI'0 ChIPbSI.
4. «3es1eHasi XUMHSD). 9 4 - B
KoMnoHeHTHBII 1 XUMHYe- 46 2 34 10
S. CKHH COCTaB PaCTUTEILHOIO
ChIPbSI.
KommnoHeHTHBIN 1 XUMHUYE- 2 2 - -
5.1 CKHI COCTaB PaCTUTEIHLHOTO
CBIPBSI
Onpenene- 5 - 4 1
5.2 | HUE BIOKHOCTH JIPCBECHHBI BBI
CYIIMBaHUEM
53 Ornpezenienne 30JbHOCTH Me- 5 - 4 1
TOJIOM C3KUTaHHs
54 Ornpenenienne MacCoBOM 10U 5 - 4 1
JUTHUHA B IPEBECUHE
OnpeneneHue coepKanus 5 - 4 1
55 | /MTHAHAC 72%-HoM cep-
' HOM KHCIOTOH B Moau(UKa-
unn Komaposa
56 Onpenenenue XOJIONEILTIONO- 5 - 4 1
3Bl C IEPYKCYCHOW KHUCIOTON
Onpenenenue KapOOKCHIBHBIX 5 - 4 1
57 | TPYNn B uemtonose ¢dotoko-
JIOPUMETPUUYECKUM METOJIOM
o Bebepy
3 - 2 1
Omnpenenenre MaccoBOW J10JIU
5.8 HKCTPATUBHBIX BEIIECTB (CMOJ
Y )KUPOB) B IPEBECHHE
59 OmnpezneneHre MEIHOTO 4Hcia 2,5 - 2 0,5
IEJUTFOJIO3BI
510 Ornpenenenue coJiepKaHus 2,5 B 2 0,5
anb(ha-TeIITF0I03bI
Ornpenenenue LEJUTI0JI03BI 3 - 2 1
511 A30THO-CIIUPTOBBIM ~ METOJ0M
(meTonoM Kropminepa)
512 Kapb6okcumernnupoBanue 3 - 2 1
LEJUTI0JIO30COIeprKaIuX _ pac-



https://pandia.ru/text/category/vlazhnostmz/

TUTENBHBIX MaTepUATIOB CYC-
MIEH3UOHHBIM CITOCOO0OM
M HHOBAIIMOHHBIE CITOCOOBI 9 4 - 5
6. nepepadoTKM ChIPbsI PACTH-
TeJIbHOT'0 MPOUCXO0KIEHHS.
HToro 3a cemectp 108 32 34 42
HUTOI'O 108 32 34 42

I/IHTepaKTI/IBHOC o0yueHHe Mo JUCHHUIIIINHE

Ne HaumenoBanue TeM (pa3iaeioB) Bun dopma Ko.1-
3aHATHS HHTEPAKTUBHOIO BO
3aHATHA YacoB
1 HenperecHoe pacTUTENbHOE CHIPBE. JIK Jlexus ¢ ommOkamMu 4
5 OCHOBHBIE TIPOMBIIIUICHHBIE CITOCOOBI K Jlexuusi-TucKyccus 4
nepepabOTKH PACTUTEITHHOTO CHIPBSI.
3. «3eneHass XUMUAY. JIK Jlekuus-nuckyccust 4
4 KoMIoOHEHTHBIH 1 XMMHYECKUI COCTaB JIP PaboTta B MaibIx 6
PaCTHTEIHLHOTO CHIPHSI. rpymnmnax
5. M HHOBalIMOHHBIE CIIOCOOBI ITepepa- JIK Jlexuusi-urpa 4
OOTKH CHIPbsSI PACTUTEIHHOTO TIPOMC-
XOKICHHA.
HUTOI'O 22

3 COJAEPXXAHHUE TEM (PA3JEJIOB)

1.BBenenue

Beenenue. Ilpenmer u copepxaHue Kypca. Buabsl W 3amackl pacTUTENBHOTO CHIPHS.
Haubonee nepcriekTUBHBIE AJ11 XMMHUYECKOH MepepadOTKU BUJIbI PaCTUTEIBHOIO ChIpbs. PacTu-
TeJbHBIE PECYPCHI BKIIOUYAIOT BCE OoraTcTBO (hriopel v pacTuTensHocTu Poccuu B Buae pasHoo0-
Pa3HOTO PAaCTUTENIBHOTO ChIPbsl, OMOJOTMYECKH aKTUBHBIX BELIECTB, HAKAIJIMBAEMbIX PAaCTEHMSI-
MH, a TaK)K€ CaMMX PACTEHHH U UX COOOIIECTB, UMEIOIUX MPSMOE WIM ONOCPEJOBAHHOE XO351ii-
CTBEHHOE 3Ha4YeHHE. 3HaYUTENIbHAs J0JIsI PAaCTUTEIbHBIX PECYPCOB MPUXOANUTCS Ha JUKYIO (Iio-
pY, 3aHUMAIOILYI0 OOJIbLINE IJIOLIAM Ha TEPPUTOPHM CTPAHBI, U CYIIECTBEHHO MEHbLIas — Ha
KyJbTYpHY!0. V3yueHbl Moje3Hble CBOWCTBAa OK. 3,5 THIC. AMKOPACTYLIUX BUIOB COCYAHCTBIX
pactenuii (mo orenke Ha 2017), uro coctaBisieT ok. 30% o0IIero yucna npeacTaBuTeNe oTeue-
cTBEeHHOU (iopsl. PacTuTenbHbIEe pecypehl CKIaIbIBAIOTCS U3 PECYPCOB OTIEIbHBIX MPUPOIHBIX
30H WJIM TUIIOB PACTUTENBHOCTHU (JIECOB, OOJIOT, JIyrOB U JIp.), KOPMOBBIX PECYPCOB CEHOKOCOB U
nacTOUIL, Pa3IMYHBIX FPYII MOJIE3HBIX pacTeHUN (JIeKapCTBEHHBIX, MUIIEBBIX U JIp.). Hanboms-
MIUH yJIeNbHBIA BEC 110 3HAYMMOCTH U TI0 00bEMY 3aHUMAIOT JIECHBIE PECYPCHI.

JlecHble pecypchbl

Ha neca Poccun npuxoautest 20% mutomiaau JiecoB mMupa U 1/4 MUpOBBIX 3amacoB ApeBe-
cunbl. O6mas miomaas 3eMenb jecHoro ¢ponaa PO cocrasnger 1147 muH. ra (o AaHHBIM Ha
2017), unu ok. 70% eé& Tepputopun. Bee neca Ha 3emisix JecHOro GoH/a 1o 1eJIeBOMY Ha3Hade-
HUIO TIOJIpa3zensitoTcess Ha 3ammuTHble (24%), skcrmyaranuonnbie (52%) u pesepBHbie (24%).
[Tnomank, MOKpHITas IECHOW PacTUTENBHOCTHIO, 3aHUMaeT 770 MiH. ra (67%), OCHOBHBIMHU Jie-
CO000pa3yIoNIIMMH MMOPOJIaMU CUYUTAIOTCS JIMCTBEHHUITBI cuOupckas u ['menuHa (aypckas), coc-
HbI OOBIKHOBEHHAsI M CUOMpCKas KepoBasi, 0ep&3bl MOBUCIAs U MyIIUCTas1, €I CHOUPCKast U €B-
poreiickas, ocuHa, OyK JIECHOHM, KOTOpbIe 3aHUMAaIoT oK. 90% 3eMenb, MOKPHITHIX JECHOW pacTH-
TEJILHOCTBIO; TIP. JIPEBECHBIE MOPO/bI (TpyIla, KallTaH, OpeX I'PelKUi, Opex MaHbYKYPCKHH U
Iip.) cocTaBisitoT MeHee 1% 3emens. O0mmii 3amac apeBecuubl Ha 1.1.2018 B mecax cocTaBmiI OK.
79,7 mapa. M3, B T. 4. ok. 40,2 mupa. M3 (ok. 50,5%) — crienbIx U EPECTONHBIX HACAKICHHH, U3
Hux 30 mupa. M3 — xBoiHBIX (2018). B cpenneM exxerofHslii oOIIUN MPUPOCT APEBECHHBI OC-
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HOBHBIX JiecooOpasyromux mopoj coctaiseT 970,4 miuH. M3 1 He mpeBbimaer 1,3 M3 Ha 1 ra
3€Mellb, NOKPBITHIX JIECHON pacTtuTenbHOCcTh0. C 2010 HakomeHue 3amaca APEBECUHBI MPOMC-
XOJMT 3a CUET MAJIOLIEHHBIX JAPEBOCTOEB MATKOAPEBECHBIX MOpOJ (Oepé3bl U OCHHBI), a TaKXKe
HU3KOMIPOIYKTUBHBIX XBOMHBIX JPEBOCTOEB HA 3€MJISIX C M30BITOYHBIM YBIAXKHEHHUEM.

HexnpesecHsble pecypcesl JiecoB

Bonpiiyto 1EHHOCTh MPENCTaBISIOT WCTOYHUKHM T. H. BTOPUYHOM IPOIYKUIUHU — STOAIBI
(OpycHMKa, yepHUKa, MaJIMHA, €XKEBHKA), Pa3HOOOPa3HbIE COYHBIE IIOJIbI IEPEBBEB U KYCTApHHU-
KOB, opexH (JIen1Ha), ceMeHa (KEAPOBBIE OPEXH), a TAKKE MHOTUE BU/IbI JIEKAPCTBEHHBIX, 1€KO-
PAaTUBHBIX U JIp. TPYIII MOJIE3HBIX PACTEHUH, KOTOPbIE SBJISIOTCS YaCThO MOOOYHOrO MOJIb30BaA-
Hus JecoM. Ilo cambIM npuOIN3UTENBHBIM OLIEHKAaM, OMOJIOTMYECKUE 3aachl KEAPOBBIX OPEXOB
B Poccun ouenuBatorcs B 1,5 MitH. T, opexoB jeuunsl — 700 TeIc. T, IJI010B YEPHUKHU U OpyCHU-
ku — cB. 800 TbIC. T. IIpu 3TOM JOCTYyIHBIE AJI 3aTOTOBOK PECYPCHI (3KCILTyaTalliOHHbIE 3aI1aChl)
coctaBisioT B 1enoM 50-60% ot Ouonoruueckux. Tak, B necax Kapenuu skcmityataniioHHbIE
3arachel IUI0I0B YEPHHUKH COCTaBISIOT CB. 60 ThIC. T, OpycHuKH — OK. 50 ThIC. T. K 1IeHHBIM mH-
IIEBBIM IIPOAYKTaM Jieca OTHOCATCA rpuObl. M3 3 Thic. BUJIOB HUISAIOYHBIX TPHOOB, IPOU3pACTa-
foux B Poccun, 200 BUmOB sBISIOTCS ChenoOHBIMU. OOIIasi MpoaylHUpyroIias rpuOOHOCHAS
wiomaab B Poccun cocraBisger 81,8 MiH. ra; Ouosiornuyeckuil 3amac rpu0OOB OLIEHUBAeTCs B
4,3 MJH. T, B T. 4. B A3uarckoii uactu P® — 3,5 miH. T, B eBporneiicko-ypanbckoit — 0,8 mia. T. K
IUILEBBIM pecypcaM Jjieca OTHOCUTCS Takke Oepé3oBblii cok. C 1 ra crnenoro 6epé3oBoro jeca
MoxHO coOpath 20-30 T coka. s 1o0sau 0epE30BOro COKa MCIOIB3YIOT B OCHOBHOM Oepésy
noBuciyto (6opopaBuaryro) u mymuctyro. Haubonpmme ux 3anacel cocpeoroueHsl B Cubup-
ckoM (42,4%), Ypaibckom (21,7%) u Ceepo-3anagnom (15,5) penepansubix okpyrax. Coop u
nepepadoTKa HEIPEBECHBIX JIECHBIX PECYpCOB, Hapsly C BEIEHHUEM CEJIbCKOTO XO3sicTBa, pe-
KpPEAIMOHHOM AESTeNbHOCTH U JIp., BO MHOTUX CIIy4asX MPUHOCAT 3HAUYUTEIbHO OOJIBLINI J0-
XOJI, YeM 3arO0TOBKa JJPEBECUHBI.

Pecypchbl 1ekapcTBeHHBIX pacTeHU i

Juxopactymas ¢uiopa Poccun npezacrasiena 6osiee yem 2250 BuIamMH JIeKapCTBEHHBIX
pactenuii (o ouenke Ha 2016), ucnonap3yeMbIX B HapOJHOW M TpaJWLMOHHOM MenuuuHe. 13
HuX oK. 100 BUIOB MpUHAAIEXKAT K YUCITY OQUIHATIBHBIX, T. €. Pa3pelIEHHBIX K UCIOIb30BAHUIO
B anTEYHOU CETH, U BXOIAT B ['ocynapcTBeHHbIN peectp (1o oreHkam Ha 2017). Hanbonee pasz-
HOOOpa3HO Mpe/ICTaBjIeHa IPyIia BUI0B, HAKAIUITMBAIOLIUX PA3IUYHbIe (DEHOJIBHBIE COSITMHEHMUS,
B YAaCTHOCTHM (IaBOHOMJIBI — TOPIBl NTUYMNA, TMEpPEeYHbId U  MOYEUyHHBbIM  (ceMel-
CTBO I'pEUMIIIHbIe), OECCMEpTHHK IIecyaHblil, XBOL] TOJEBOH, uepeda TpEXpas3lenbHas U
Ip., KyMapyHbl — IacTepHaK OCEBHOM, BUCHara MOpKOBEBUIHAS, IOHHUK JIEKAPCTBEHHBIH.

K uncny nekapcTBEHHBIX pacTEHHMI, OCHOBHBIM JEHCTBYIOIIMM HA4daJOM KOTODBIX SBIIS-
I0TCS TyOUJIbHBIE BEILECTBA, IPUHAJIEKAT AyObl uepelryaTblii U CKaJbHBIN, JamyaTka IpsIMo-
CTOsYasA, WM KairaH (ceMeicTBO po30BbIe), Oa/laH TOJCTONUCTHBIN (KaMHEJIOMKOBBIE), KPOBO-
xJI€0Ka JIeKapcTBEHHAas (pO30BbI€), BU/IbI TOJIOKHAHKH, CyMaX JQyOWJIbHBIM U CKYMITHSI KOXKEBEH-
Hast (BUIbI cemelicTBa aHakapaueBble). diopa Gorata W 3PUPHO-MACIUYHBIMU PACTEHUSIMH,
Cpelu KOTOPBIX JIEKApPCTBEHHOE 3HAUE€HHWE MMEIOT MUXTHI CHOMpCKas U Oellokopas, BajepuaHa
JIeKapCTBEHHas U Jp. BUJBI 3TOTO pojia, OaryIbHUK OOJIOTHBINH, MOXKKEBEIbHUK OOBIKHOBEHHBIH,
JIEBSICUIT BBICOKUH, XMENIb OOBIKHOBEHHBIM U MHOTHE Jp. BUBL. OTIEIbHYIO TPYIITY COCTaBISIOT
pacTeHusl, HaKaIJIMBAIOIUe KapACHOIUIbI (UM CeplIeUHbIe TIIMKO3U/IbI), B KOTOPYIO BXOJAT BU-
JIbl JIAaHZBIIIA ¥ HANEepPCTSHKH, TOPUIIBET BECEHHUHM, a TAaK)Ke KEJNTYIIHUK PacKUIUCThINA. ['1aB-
HBIMH JIEWCTBYIOLUIMMH BEIIECTBAMM TAKUX PACTEHUH, KaK TEPMOIICUC JAHILIETHBIM, YUCTOTEN
00JbIION, JypMaH OOBIKHOBEHHBIN, KyObIIIKa kEnTasi, 0apBUHOK MaJiblif, BUABI 3(eapbl, macié-
Ha, )KUBOKOCTH, O0pLA U Jp., ABJISIOTCS aIKaJTOUIbI.

Pecypchbl iMkopacTyniux JJeKapcTBEeHHbIX paCTeHMH.

OcHOBHBIE pecypchl JUKOPACTYIIMX JIEKAPCTBEHHBIX PACTEHHMM COCPEIOTOYEHBI B IIEH-
TpaJIbHBIX U I0KHBIX pailoHax EBponeiickoil yactu, Ha KaBka3se, B ropax 3amnagHoi u BoctouHoit
Cubupu u Ha JlanbHeM Bocroke. Tak, Ui HeHTpasIbHBIX paiioHoB EBpormeiickoi yacTu xapak-
TEpHbl 3HAYUTENbHBIE 3arachl MOJOPOKHUKA OOJBIIOr0, MaTh-U-MayeXu, AYHIHIbI OOBIKHOBEH-
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HOM, MOJIBIHU FOPbKOW M MHOTHUX Ap. BUJ0B. Ha ceBepo-3amane Poccuun pacmnosioxeHbl MecTa oc-
HOBHBIX 3arOTOBOK JIMCTHEB TOJIOKHSHKH, KOPbI KPYIIUHBI, TPaBbl 3Bep000si, KOPHEBHII] JamdaT-
ku. [IpombliieHHbIE 3a11achl POJIMOJIBI PO30BOM U JieB3eU cadiOpOBUIHON HAXOIATCS Ha AlTae
u B 3amagHom CasiHe, a B 3alaiikanbe — NUIEMHUKA OalKaJIbCKOTO, TEPMOIICHCA JIAHIICTHOTO,
KpPOBOXJIEOKH JIEKApCTBEHHOM U B3ayToIUIoqHIKa cubupckoro. C JlanpHero Bocroka nmoctymnaer
JIEKAPCTBEHHOE CHIPhE apaiMM BBICOKOM, JIMMOHHHMKA KHUTAHCKOIO, 3JIEYTEPOKOKKA KOJIIOUEro,
3aMaHUXH BBICOKOW U KEHBLICHS.

Ecnu ectrecTBeHHBIE 3amachkl OAHUX BUIOB CHIPbS (TaKUX, KAK JIUCThsI MAaTh-U-MadyeXHu, Kpa-
MUBBI ABYJIOMHON, KOPHEH OJyBaHUMKa, MOYEeK Oep&3bl U COCHBI U Jp.) BO MHOTO pa3 MpeBbIlIa-
I0T TOTPEOHOCTH, TO 3amMachl IPYTHX, B YACTHOCTH OECCMEPTHHKA IECYaHOT0, 3BePO00S TIPOIbI-
PSABJIICHHOTO, BaJIepUaHbl JIEKAPCTBEHHOW, POMAIIKU anTeYHOM, HeaocTaTouHbl. [loaTomy ok. 30
BUJIOB JIEKQPCTBEHHBIX PACTEHUM BBIPAILMBAIOT JIJISl alITEK B CIIELHUATU3UPOBAHHBIX X035HUCTBAX.
IlepcieKTUBHBIM SIBJISIETCA BBIPALMBAHUE JICKAPCTBEHHBIX PAaCTEHUU, OCHOBAHHOE HAa METOJE
KYJBTYpbl TKaHEH, KOTOPBIM HcroJib3yeTcss B Poccun moka TOJMBKO ISl MOTYYEHUsT HEKOTOPBIX
[IPEnapaToB KEHbIIECHS.

Bonee nmosioBUHBI BCeX CEpACUHBIX CPENICTB, MPEACTaBICHHBIX HA POCCUUCKOM phIHKE (110
orienke Ha 2000), coCTaBISAIOT pacTUTENbHBIC MTPemapaThl U3 BUIOB HANEPCTSIHKY, JTaH IBIIIA, TO-
pHUILBETA U JIp.

K mepam, HampaBiI€HHBIM Ha COXPAHEHHE €CTECTBEHHBIX JIEKAPCTBEHHBIX PECYPCOB, OTHO-
CSITCS, B YaCTHOCTH, JIUIICH3UPOBaHHWE 00BEMOB 3arOTOBOK, HAYYHO OOOCHOBAHHOE IUIAHUPOBA-
HUE HKCIUTyaTallii MPOMBICIIOBBIX MACCHUBOB, COOIOCHHUE PAIlMOHATIBLHBIX PEKUMOB 3arOTOBOK.
[Iporiecchl BOCCTAaHOBJICHUSI €CTECTBEHHBIX 3apOCIICH PacTeHUM, Y KOTOPBIX MPOBOJIUTCS 3aro-
TOBKa HA/I3€MHBIX YacTed, 3aHMMAIOT B CpeAHeM 5—8 JieT, a Mpu 3aroTOBKE MOA3EMHBIX Opra-
HOB — OT 20 1o 50 ner. HecoOmromenue 3TUX mpaBuil BEAET K CTPEMUTEIHLHOMY COKPAIICHUIO
€CTECTBEHHBIX PECYPCOB JIEKAPCTBEHHBIX pacTeHUil. Tak, B pe3yJibTaTe UHTEHCUBHBIX 3aTOTOBOK
KOpHEH pOIMOIBI PO30BOW HEKOTOpble €€ momynsiuuu Ha tore CHOWMpH B3STHI MOJ OXpaHy U
BKItoueHsl B Kpacuyto kaury P®. B psge obmacreit EBporneiickoit ywactu u B 3anagnoit Cubupu
OpraHU30BaHbl PECYPCOBETUECKUE 3aKa3HUKH C PEryJIUPyEMbIMH 00BEMaMU 3aTOTOBOK ChIPhs. B
LEIAX pallOHAIBHOIO MCIOJIb30BaHUSl PECYPCOB JIEKAPCTBEHHBIX PACTEHHUI MPOBOAUTCS MOMCK
HOBBIX, 00jiee 3(PPEKTUBHBIX CPEACTB PACTUTENBHOIrO NnpoucxoxiaeHus. Tak, ans Oosee yem
1300 BugoB ¢daopsl Poccun BeIsiBIeHa pa3iuuHas OMOJIOTHYECKas aKTHUBHOCTH (aHTHOAKTEpHU-
ajbHasl, aHTUBUPYCHAS U JIP.), JUII MHOTHX M3 HUX TEPAINEBTUYECKOE JCHCTBUE MOATBEPIKICHO
HKCIIEPUMEHTAIbHO. AKTUBHO MPOBOJAATCS MOUCK M UCCIEIOBaHKNE PACcTEHUH, 00Ia1al0IMnX UM-
MYHOMO/TYJIUPYIOIIUMHU, MPOTUBOOITYXOJEBBIMU, AHTHOKUCIUTEIBHBIMA M TeMaTONPOTEKTHB-
HBIMHU CBOMCTBaMHU.

Pecypchbl nuieBbIX M NIPSTHOAPOMATHYECKHUX PacTeHU

B kauecTBe MUIIEBBIX (ATOIHBIX, CATATHBIX, OBOILIHBIX, HAMTUTOYHBIX U Jp.) PACTCHHUH HUC-
noJyib3ytoTes cB. 550 nukopactymux BuaoB ¢diopsl Poccun. Cpenu HUX HAaMOOIBITNI yASTbHBIN
BEC COCTaBIIIOT PACTEHHUS, OTIMYAIOLIUMECS BBICOKMM COAECpPKAHUEM KOMIUJIEKCAa BUTAMUHOB
(uepHuKa, OpyCHUKaA, TOyOHMKa, BUBI KIFOKBBI, a TAK)KE€ MOPOIIIKA, MAJIMHA, BUJIBI CMOPOJIUHEI,
JKUMOJIOCTHU U J1p.). K BaXKHEHIIIMM BUTAMUHHBIM PACTEHUSIM MPUHAJIEKAT TAK)KEe BUJBI IIUIIOB-
HUKa, 3eMJITHUKA JIeCHas, oOJiennxa KPyIIMHOBUAHAS, KpanmuBa JBYJOMHas, psOWHA OOBIKHO-
BeHHas. C rpynnoi MUINEBBIX TECHO CBS3aHA TPYIINa MPSHOAPOMATHUECKUX pacTeHuid. Bo ¢uo-
pe Poccun ux HacuuteiBaetcst ok. 110 BUIOB, U OTHOCSITCS OHU TJIaBHBIM 00pa3oM K TaKUM Ce-
MEHCTBaM, KaK CJIOXXHOIIBETHBIE, TyOOIBETHBIE U 30HTHYHBIE. OOIIMM MX CBONCTBOM SIBIISETCS
CIOCOOHOCTh HaKaIrIuBaTh d(UpHBIE Macia. YacTh MpsHOAPOMATUUECKUX PACTCHHN MMEET Tak-
e JICKapCTBEHHOE 3HaueHue (BUIbI MT, majdes, TMHH OOBIKHOBEHHBIHM, MEITUCCa JIeKapCTBEH-
Has U Jp.); HEKOTOPBIC U3 HUX UCIONB3YIOTCS B Map()roMepuu U KOCMETHUKE.

Pecypchl TexHH4YeCKUX pacTeHU

B paznuuHbIX 0Tpacisx TPOMBIIINICHHOCTH U TEXHUKHU UCIIOJIB3YETCS CHIPhE MHOTHX BHJIOB
pacTeHuid, MPOAYIUPYIOUINX CMOJbI, HAOyXaloIlMe U PAacTBOPUMBIE KaMeIH, Kpacsilue Bellle-
cTBa (MUTrMEHTHI), dpupHbIe Macia u Ap. HecMoTpst Ha pa3BuTHE XMMUYECKON MPOMBIIIICHHO-



CTH, pPOJIb HEKOTOPBIX COSAMHEHUI U CMeCel pacTUTEbHOTO MPOUCX0XKAeHUS (3(UPHBIX Maced,
CMOJT) OcTaéTcsi BRICOKOM. Tak, MCTOYHUKOM MEHTOJa ABIsSETCS 3(pUPHOE MACIO HEKOTOPBIX BH-
JIOB MATHI, B YACTHOCTH MSATHI [I€PEUHOI, SBreHoIa — Macilo psaa BUIOB Oa3MiIMKa, XaMasyJeHa
(Tpou3BOHOE a3yJieHa) — HEKOTOPBIX BUIOB MOJIBIHU, THICSYSIUCTHUKA, a TaKXkKe GOopMBbI U cop-
Ta poMaiiku anteyHoil. bonee 200 BuIOB JepeBbEB, KyCTAPHUKOB M TPABSHUCTBIX PACTECHHM
HAKaIlJIMBAIOT B CBOUX OpraHax M TKaHSIX MUITMEHTHI U CIY’KaT ChIPEM JUIsl TIOJTYUYEHUS] IPUPOJI-
HBIX KpacuTENeH, UCIIOJIb3yEMBIX B OCHOBHOM B KOBPOBOM IIPOU3BOJICTBE U MUILEBON IMPOMBIIII-
JIEHHOCTHU

BoaHble pacTuTe/ibHbBIE pecypcehl

K 3T0i1 rpymnmne pacTUTENBbHBIX PECYPCOB MPUHAAIEKAT PACTEHUS KaK IPECHOBOJHBIX BO-
10EMOB (pek, 03€p), Tak 1 Mopel Poccun. Bosbias yacTh MPECHOBOIHBIX IIBETKOBBIX PACTCHHM,
Pa3IMYHBIX BOJOPOCIEH SABISETCS KOPMOM JUIS PBIO, BOJOIIABAIOIIMX MTHUII, & TAKXKE JJOMAIIHUX
JKUBOTHBIX. HeKkoTOpbIe BUIBI PACKU U pAECTa aKKyMYJHPYIOT PaAHOHYKIUbI, PEIKHE METall-
JIbl, MUKpO3JIeMEHTBI. [ToMHMO 3TOrO, pSACKU U PsiA APYTUX BOJHBIX TPAaB MOTYT HUCIIOJIb30BATHCS
B KauecTBe OMO(UIIbTpa AJIsl OUUCTKH MPOMBIIUIEHHBIX U OBITOBBIX cTOKOB. KyObIika xéEnrtas u
BOJIHBIE (DOPMBI ropIia MEPevHOro CIyXaT UCTOYHHKAMH JICKapCTBEHHOTO ChIpbs. CeBepHBIC U
BOCTOYHBIE MOpsI OOraThl pa3HbBIMU Tpynmnamu Bojopocieit (mMakpoduramu). Cpenu Oyphix BO-
Jopocieil Hanbosee BaKHBIMU CYUTAIOTCS JIAMHUHAPHH SITIOHCKAsk M caxapucTasi (MOpcKas Kamy-
cta). VX MCTONb3yIOT Ui IPUTOTOBJICHUSI JIEKApPCTBEHHBIX MPENnapaTtoB U MUIIEBBIX J00aBOK,
IpeHa3HAYEHHBIX IS IpOo(UIaKTUKU 3a00JI€eBaHUM, CBSI3aHHBIX C HEAOCTaTKOoM Hoxa. B mpu-
OpexHOM 30HE 3amachl MOPCKOM KamyCThl B 3aBUCUMOCTH OT KJIMMaTUYeCKUX (DaKTOpPOB KOjed-
JIIOTCS OT HECKOJIBKMX JECATKOB 10 COTEH ThICSIY TOHH. MHOIME BMJIbI KPAacHBIX BOJIOpPOCIEH
(ocobenHo u3 poaa andenbiys), pacnpocTpaHéHHbIX B Mopsix JlanebHero BocToka, ciayxat chl-
PBEM /1JIs TIOJTyueHUs! BBICOKOKAYeCTBEHHOr o arapa. M3 ornena 3enénpix Bomopocield Haubosee
M3BECTHBI XJIOpelljla U CLHEHEAECMYC, UCIIOIb3yeMbIe B CUCTEMaX >KU3HEOOeCIeUeHHs] KoCMUYe-
CKUX KOpaOJen.

Pecypchbl KyIbTYpHBIX pACTeHHH

OTOT BUJ PECYPCOB BKJIKOYAET PACTEHMs], CHELMAJIBHO BBIPAIIMBAEMbIE YEIIOBEKOM JUIS
YAOBJIETBOPEHUS CBOMX MOTpeOHOCTEH (B MPOIYKTaX MUTaHUs, ojiexae, 00yBu u np.). Kynbryp-
HBIE PACTEHUSI COCTABIISIIOT OCHOBY JJIsi MPOM3BOJACTBA XJieba, KPYI, paCTUTENbHBIX Macel; 3a
CUET HUX YEJIOBEK I0JyyaeT pa3HOOOpa3HbIe OBOLIM, KOPHEIIOAb!, (GPYKTHI M MPOTYKTHI UX TIe-
pepaboTKu, a Takke MHOTHE BUAbI KOpMOB. [logaBistomiee OOJBIIMHCTBO KYJbTYPHBIX pacTe-
HUHI MMEET CBOMX COpPOJIMYEN M3 4uclla AMKOpacTymuXx BUIOB. [Ipu aToMm mocnennue, ycrymnas,
KaK IPaBUJIO, IO HEKOTOPHIM TOJIE3HBIM CBOMCTBAM M MPOAYKTHUBHOCTH, OCTAIOTCS B 001IeM 00-
jee yCTOMUMBBIMU K Pa3IMYHBIM BPEAUTENSIM, 3a00J€BaHUAM U K U3MEHEHMSIM YCIOBHH OKpY-
xatouiei cpeapl. [loaTomy /uist co3taHusl HOBBIX COPTOB U (POPM MHOTHMX I'PYII MOJIE3HBIX KYyJIb-
TYpPHBIX PAaCTEHUN HCHONB3YIOTCS PACTEHMs NPHUPOAHONW (iopsl, obnagarolmyue KOMILIEKCOM
HauOosee IEHHBIX XO3SIMCTBEHHBIX MpPU3HAKOB. HekoTopble KyJIbTypHbIE UHTPOAYLMPOBAHHBIE
BU/IbI, HAIIpUMEP psOMHA YEPHOIUIOAHAS, UPTa aMEPUKAHCKas, P AP. 1eKOPATUBHBIX, MUIIEBBIX
Y KOPMOBBIX PacT€HUH, B Pa3HBIX PETHMOHAX CTPaHbl AUYAIOT U NOCTENIEHHO CTAHOBATCS KOMIIO-
HEHTaMHU €CTECTBEHHBIX pPACTHTEIbHBIX COOOIIECTB. B mocnenHee Bpemsl pa3pabaThiBaroTCs
Hay4yHbI€ OCHOBBI JJI CO3JJaHUSI MCKYCCTBEHHBIX PACTUTEIbHBIX COOOIIECTB (WK arpoduToLe-
HO30B), KOTOpBIE UTPAIOT BXXHYIO POJIb, B YACTHOCTH, ITPH OCBOEHUH TEPPUTOPUI, HAPYIIIEHHBIX
B pe3yJIbTaTe XO3sIIICTBEHHON /EATEIbHOCTH YeloBeKa (IPOMBIIUICHHBIX OTBAJIOB, 3arpsi3HEHUN
u J1p.).

AHTpPONOreHHOE BJIUsIHUE

Pacturensnble pecypebl Poccnn mpogoikaroT MHUPOKO UCIIONIB30BATHCS HACEIEHUEM IS
cBoux HyX[. [Ipu 3TOM HHAYCTpUanu3anus o0IIecTBa HAIPSIMYIO BEAET K OTPUIATEIbHBIM W3-
MEHEHUSAM OKPY’KaIOLIEH Cpefbl, B T. 4. U K U3MEHEHUSM COCTOSIHMSI €CTECTBEHHBIX PACTUTEIb-
HBIX pecypcoB. MaciTabbl Takoro BiIUsSHUS HarOoJiee BEIUKU B IPOMBIIIJIEHHO Pa3BUTHIX PETH-
OHAaX, B KOTOPBIX YMEHBIAIOTCS MJIOLIAAN JIECOB, YBEINYUBAECTCS 10JIs AETPAAUPYIOIINX JIECHBIX
1 0€3JIeCHBIX MPOCTPAHCTB, UCUE3AI0T UM MU3MEHSIOTCS YYaCTKU PACTUTEIBHOCTH, Ha KOTOPBIX
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MIPOM3PACTAIOT PeAKKE BUIBI pacTeHuil. C Ipyroil CTOPOHBI, MPOUCXOIUT U3MEHEHHUE (hJIOPUCTH-
YeCKOro cocraBa 3a CU&T BHCAPCHUA arpCCCHUBHBIX COPHBIX WJIM MHO3CMHBIX BUOB. Bonbmon
YPOH HaHOCST PacTUTEIbHBIM pecypcaM JiecHble moxapbl. VcTpebienue jiecoB co3gaéT Takue
HKOJIOTHYECKUE POOIEeMbI, KaK OBICTpOE 3aMJIMBaHNE BOJOEMOB, 3po3us 1mouB u 1p. s coxpa-
HEHUS pa3HOOOpa3us MPUPOIAHBIX PACTUTENBHBIX pecypcoB Poccun BecbMa akTyaJbHBIM OCTAET-
cs mpobiema pa3pabOTKU 3aKOHOJATEIBHBIX OCHOB, PETYJIHMPYIOIIMX OTHOIIEHHUS 4YelIOBEKa U
oOuiecTBa K pacCTUTEIbHOMY MUDY.
2. HenpeBecHoe pacTuTe/bHOE ChIpbe.

HenpesecHoe pacturenpHoe cbippe. OCHOBHBIE NPEACTABUTEIN. XJIOINKOBOE BOJIOKHO,
XJIONKOBBIH JIMHT, IIUKJIOHHBIN MMyX, cTe0JIM XJIOMYaTHUKA (Ty3anas), mpobieMa UX KOMIUIEKCHO-
ro ucnoib3oBanus. Conoma. TpocTHuk. baracca kak chlpbe i XUMHUYECKON MEepepadOTKH.
OcoOeHHOCTH CTpOEHHMS, COCTaBa U BOWMCTB. Jlpyrue BH[BI HEIPEBECHOT'O PACTHUTEIHHOTO
ChIpbs. [loJisi HEIPEBECHOTO CHIPhS B OOIIIEMHPOBOM MOTPEOICHUN BOJIOKHUCTOTO PACTUTEIHHO-
ro cbipbs K KoHIy 1990-x rr. nocrurna 5,3 % , uyto coctaBiser meHee 1 % OT MOTeHIHMABHBIX
€XKEroIHO BO30OHOBIIIEMBIX pecypcoB. [IpOM3BOJACTBO BOJIOKHHUCTHIX NOTY()aOpHUKaTOB U3 HE-
JPEBECHOTO CBHIPhSI B OCHOBHOM MHTETPUPOBAHO B MPOHU3BOACTBO OYMaKHON MPOAYKIIHU.

Hez[peBeCHoe ChIPbC MOXKHO pa3JAC/INTh HAa TPU YCIOBHBIC KATCTOPUH:

— OTXOJIbI CEIBCKOTO XO3AHCTBAa — COJIOMAa pa3jMYHBIX BUIOB, Oaracca, cteOuu
XJIOMYaTHUKA (Ty3armnas);

— MPOMBIIIEHHOE CBIPhE C TUTAHTAlMN — KeHad), KOHOIUIS, JICH, JIKYT, XJIOMKOBBII
JIUHT;

— IIPUPOJIHOE HEAPEBECHOE ChIPbE — TPOCTHUK, 0aMOYK.

st nepeoco BUA ChIPbs XapaKTepHA €ro HU3Kasi CTOMMOCTh M CPEIIHEE Ka4eCTBO MOJTyda-
emMoro nosrydadpukara.

U3 nianmayuorHHo2o HEAPEBECHOI'O ChIPbA BO3MOXKHO ITOJYUCHHUC LEJUIFOJIO3bI XOPOIICTO
Ka4ueCTBa, HO IIpU 0oJiee BEICOKOM YpPOBHE 3aTpar.

Benunuuna 3aTpaT Ha npupoonoe nedpesecroe ChIpbe COIOCTaBUMa C 3aTpaTaMH Ha JIpeBe-
CHHY IIPU XOPOIIEM KaueCTBE LEIUIFOJIO3BL.

[TpumepHoe pacnpeneneHue o6beMoB BeipaboTku BIID u3 HenpeBecHOro cuipbs, %: co-
noma — 44; 6aracca — 18; TpoctHuk — 14; 6aMOyk — 13; npyrue Buabl HeApeBECHOTO Chipbsd — 11.

HaubGonpimee npumenenue HenpeBecHoe cbipbe nonyunso B LIBIT Kuras, rne B 1993 r.
6610 MTpou3BoieHO 73 % Bcero MupoBoro npousBojcTsa BII® u3 HeapeBecHOro chipbs, B MH-
miu — 6,3 %, B [lakucrane — 2 %, oCTaIbHOE KOJIMYECTBO MPUXOIWIOCH HA SNOHUIO, CTpaHbI
IOxHoi1 A3un, natTnHoamepukanckue crpansl, CIIA u ap.

ITo cBOEl KaueCTBEHHOW XapaKTEPUCTHUKE HEJIPEBECHBIE PACTEHHSI KaK BOJIOKHUCTOE ChI-
pbe, 32 HCKIIOUYEHUEM TEKCTHUIHLHOTO BOJOKHUCTOTO CHIPbS (XJIOMOK, JIEH), 3HAYUTEIHHO YCTY-
narT apeBecuHe. Hambosee 1eHHBIMU IS 1IEJUTFOJIO3HOTO MPOU3BOJICTBA SBIIFOTCS JTyOsIHBIS
BOJIOKHA, HAIIOMUHAIONIUE 1O CBoel (hopMe U pasmepam JTUOpHPOPMHBIE BOJIOKHA JTHMCTBEHHOMN
npeBecuHbl. CpefHsisi JIHHA JIyOSTHBIX BOJIOKOH COJIOMBI COCTaBIIseT 1,5 MM, CpelHee OTHOIIIe-
Hue AnuHb K mupuHe — 100.
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ConoMa U TPOCTHUK, a TakXKe U JPyTrue OJHOJETHHE PACTEHUS CTOAT JOBOJILHO OJM3KO IO
XUMHUYECKOMY COCTaBY K JIPEBECHHE JIUCTBEHHBIX MOPOJ. DTO OTHOCUTCA B MEPBYIO OYEPENb K
COJIEP’KaHUIO JINTHUHA, a TAK)KE IeJUTI0JIO3bI U MeHT03aHOB. OTINYUTETbHON 0COOCHHOCTBIO SB-
asiercst 0oJiee BHICOKOE COJEpKAHUE 30716l Y OJHOJICTHUX PAcTEHUI, 0COOEHHO 3TO OTHOCUTCS K
PHCOBOM COJIOME.

3. OcHOBHBIE NIPOMBILIJIEHHBIE CIIOCOOBI MEPEePAdOTKH PACTUTEIBLHOIO ChIPb.

OCHOBHBIE TIPOMBIIUICHHBIE CIIOCOOBI MEPEPadOTKU PACTUTENBHOTO ChIphs. Jlenurnudu-
Kallis PacTUTEIbHOTO ChIpbA. XMMUSI BapOUYHBIX MPOIECCOB. XUMHS OTOENKH LEJUTt0I03bl. OT-
0erKa IeJUTIONIO3bl PA3IMYHBIMU peareHTaMu M (PakTopbl, BIUSIOMINE Ha Hee. XUMHUS OTOCIKH.
[IpumeneHnue kucaopo/ia, Nepokcuaa Boopoaa, GepMEeHTOB, IEPOKCUKUCIOTOM, 030Ha U IPYTHX
HOBBIX peareHTOB. CriocoObl 00iaropakxmBaHUs LEIUTIONIO3bl. BiusHue obnaropakuBaHus Ha
CBOICTBa 1EJUTI003bl. TeXHOJIOrUs U 000pyI0OBaHUE ISl OTOCNKH U 00JIaropakuBaHUsI LEILTIO-
710361. CXeMBbl OTOCNBHBIX IIEXOB B MPOM3BOJCTBE LIEJUIIONO3bI Pa3IMYHOro HazHaueHus. J[uHa-
MHUYECKHE CHOCOObI OTOETKU LEeJUTI0I03bl. TeHIeHIIMN B YCOBEPIICHCTBOBAHUM IPOIIECCOB OT-
Oenku. Borpochl ounMCTKH M MCIIONB30BaHUs CTOUYHBIX BojaPereHepaius oTpadOTaHHBIX Bapouy-
HBIX pacTBOPOB. OUKCTKA CTOYHBIX BO/I, TA30BBIX BHIOPOCOB

[TepepaboTka CyIb(PHUTHBIX IIEIOKOB: pereHepalys Cepbl 1 OCHOBAHMS U U3 OTPAOOTaHHBIX

Cynb(UTHBIX 1IeT0KOB.Teopus mpoiecca BhIMApKU YEPHOTO IIeT0Ka. Y CTPOICTBO BhIMap-
HBIX anmnaparoB W paboTa MHOIOKOPIIYCHBIX BBIIIAPHBIX CTaHUUU. Teopus mporecca CKUraHHs
nienoka. TersoBoit 6anaHc mpolecca CKUTaHUs IIENOKa. Y CTPOHWCTBO COAOpEreHepalmOHHBIX
KOTJIOArperaroB. YJaBJIMBaHUE YHOCAa XMMMKATOB IPU CKaTUM Iuejaoka. OYUCTKA Ta30BbIX
BbIOpocOB. Mcnonb30BaHrue BTOPUYHOTO Tervia. KaycTusamusi 3eIeHOro Imejoka, MpHUMEHse-
Moe obopyoBaHue. Perenepaniys u3BecTu U3 KaycTusanuoHHoro niama. Kpyroodopot menoun
U ceppl B CyJb(aTLEUII0NI03HOM Mpou3BoAcTBe. lloTeps mienmoun u cepbl U CTENEHb HUX
pereHepanuy. YiaBiuBaHUE U O00E€3BPEKUBAHUE IYPHONAXHYIIMX CEPHUCTBIX COCIUHEHMM.
HoBbie HampaBieHuss B pereHepaluyd MIETOYM ¥ KOMIUIEKCHOE HCIOIb30BaHUE BEIECTB,
COJIEpKalllMXCsd B YEPHOM IlEJOoKe. XUMHYecKass M OHOJOrMyecKas: OUYMCTKAa CTOYHBIX BOJ.
Coznanue mpou3BOICTB C 3aMKHYTHIM BOJOIOJI30BAHUEM.

CenapupoBaHue, COpTHPOBaHKE, 00ECCMOJIMBAHUE U CTYLICHHUE LIEIUIIOJIO3bI

TexHOJIOrMuecKkue CXeMbl OUYMCTKH OTAEJIOB M INpHUMEHseMoe O0OpyJOBaHUE s ce-
NapupoBaHMsl, COPTUPOBAHUS, 00ECCMOJIMBAHUS U CTYLIEHUS MPHU MPOU3BOJICTBE LIEIUIIOJIO3bI
pasnnyHoro HasHadeHus. [lepepa®oTka OTX010B copTHpoBaHMA. Vcronb3oBaHHEe 00OpPOTHOU
BOJIbI

4. «3eneHasi XUMHUS».

«3enenas xumus». OCHOBHBIEC IPUHITUIIBI «3EJICHON XUMUW. Ilepen mnepepaboTkoit
OCTaTKOB, MpeNoTBpaTuTe noTepu.OTO0P METOAMK CHHTE3UpOBaHMS 00s3aH MPOM3BOJIUTHCS C
y4eToM MOJIHOM mnepepaboTku Marepuasa.KauecTBeHHBI OTOOpP CHOCOOOB CHHTE3a AOJKEH
IPOM3BOJIUTHCS C YUETOM HEKOTOPBIX (haKTOPOB BEIIECTBA U BO3/IEHCTBHE OHBIX Ha (hiopy U da-
yHY.IIpon3BOIUTENBHOCTD AOKHA MOJTHOCTBIO COXPAHUTh TEMI PadOTHI U MPOYKTUBHOCTb, HO
YPOBEHb TOKCHUHOCTH 00513aH YMEHBIIUTHCS. B TeXHOIOrH4eCKOM Mpoliecce UCIOIb3YIOTCS pea-
TeHTBI, PACTBOPUTEINN U pa3Jesiioline areHTol. B 1aHHOM ciyuae, KelaTelbHO UX HUCIO0JIb30Ba-
HHUE OTPaHUYMTh U clIeJIaTh 0€3BpPeIHBIM WIN YIATUTh, €CIIU CYIIECTBYET TaKas BO3MOKHOCTb.

HeoOxoaumo ydyecTb pacxofbl SHEPTUHU U TO, KaK OHA OTPa3uThCs Ha lieHe ToBapa. CuHTe-
3UPOBAHUE JIOJKHO ITPOU3BOJIUTHCS IPU TEMIIEPATypE BHEIIHEN CPEbl U JABJICHUU.

Briroga 3axirouyaercs B BO30OHOBIEHHH UCXOHOTO U PACXOLyeMOI0 MaTepUaIOB.

W CKII0unTh UM MUHUMHM3UPOBATh IPOMEKYTOUHBIE TPOTYKTHI.

Karanutuueckue npoueccsl B IpUoOpUTeTe (3KeIaTeabHO CEIEKTUBHBIE).

KoHeuHblil pe3ynbTaT XUMHUECKOTO MPOIYKTa 3aKJIH0YaeTcsl B pa3joXKeHUH Ha Oe3zomac-
HBIE M HE OCTAaBJISIET OCTATOYHBIN CJIe]] BO BHELIHEHN CpeJie.

OtcnexuBaTh CO3/JaHUE ONACHBIX TOBAapoOB B 21 BeKe NpH IMOMOIIM aHATUTHYECKUX METO-
muk. IIpouecc oTOopa BemecTB U UX (HopM B MPOU3BOJCTBE MPOBOAUTHCS TaK, YTOOBI YPOBEHb
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He0e30MmacHOCTH paBHsUICA Hymto. [IpaBwia 3enenoit xumuu. Ha maHHBI MOMEHT CyIIECTBYET
TPU METOJA peaju3alii 3eJEHOTO MPOEKTa, KOTOPbIE MOXXHO C YBEPEHHOCTHIO Ha3BaTh IeEp-
creKTUBHBIMU: [1OCTOSIHHBIN MOMCK HOBBIX IMyTel cuHTe3upoBaHus. PazpaboTka croco6oB cUH-
TE3UpOoBaHMs Ha 0a3ze BO30OHOBIsIEMOro peareHra. [lannblii mporecc He TpeOyeT HehTH U Ipu-
POJIHOTO rasa.

Bbyner npousBeneHa noJiHasi 3aMeHa pacTBOPUTENEH BO BceM mpotecce. [locneanuii myHKT
CIIeIyeT pacCMOTPETh AeTalbHel. PaboTa pacTBopuTENs 3aKII04aeTCs B:

JocTaBiieHrH WK OTBEJCHUU TEIIOTHI.

Pe3ynpTaTBHOM U POTYKTUBHOM CMEIINBAHUU.

[TocTossHHOM HAOJIOICHUY 33 PEAKIeH U KOHTPOJIMPOBAHUH BCEH PabOTHI.

[lepcrieKTUBBI 3€TI€HON XUMUH

5. KoMIIOHeHTHBIN M XMMHUYECKUI COCTAaB PACTUTEIbHOIO ChIPb.

KoMnoHEeHTHBIN U XMMUYECKUN COCTAB PACTUTEIILHOTO ChIPbSl. | ICTOXUMUYECKHUI aHaIU3
L[EJUTIOJIO3HBIX BOJIOKOH. B3anMoielicTBHUE IPpEeBECUHBI U LIEJLTIOI03bI C BOJIOM

CBoOonHas u cBs3aHHas BoAa B jApeBecuHe. CMmaunMBaHuWe M HaOyXaHUE LEJIIOJO3BI.

CopOuust mapoB BOJBI MEJUTI0I030M. VI3MeHeHne Gpu3ndeckoro (perakcalmoOHHOTO0) COCTO-
SIHUS 1IEJUTION03bl TIPU €€ B3aUMOJACMCTBUM C BOJOM M MpHU CYIIKE. YCaJlOuHbIe HaIpsKe-
HUS, BOSHUKAIOIIME MIPU CYIIKE IEJUTIOJIO3b], X POJIb B MpoIeccax MOJydYeHUsl OymMaru u 1el-
JIFOJI03BI AJI1 XUMUUYECKO# nepepadoTku. MHKIIIoiMpoBaHue.

JelicTBUE Ha LEIUTIOI03Y THIAPOKCHAOB IIEIOYHBIX MeTayuioB. [loHATHE O COeNMHEHUSX
BKIItoueHusl. COCTaB MIEIOYHON LEJUTI0NO03bL, €€ CTPYKTypHble Moaudukanuu. HaGyxanue u pac-
TBOPEHME LIEJUTIOJIO3BI B 1Iesiovax. /(elicTBue Ha LeJUTI0I03y aMMUaka U aMUHOB. B3anmoneii-
CTBUE IEJUTIONO03bl C KOMIUIEKCHBIMU COEIUHEHHSIMH IMOJIUBAICHTHBIX METAIJIOB (THAPOKCHIbI
METaJUIOB U Jp.). [leficTBHe Ha MEIITI0I03y PACTBOPOB COJICH. AKTHUBAILIMS M TIOBBIIICHUE PEaK-
[IUOHHON CIIOCOOHOCTH LIEJTIONIO3BL.

JecTpyKius HeIIIr0JI03bI

['unponu3 u ankoronus uemtono3sl. CocTaB v CBOMCTBA MPOAYKTOB M'HMAPOIU3A LEIUTHONIO-
3bl. ['MAPOIIN3 KOHIIGHTPUPOBAHHBIMU W pa30aBJICHHBIMH KuciaoTamMu. [lopomikoBas u MUK-
pOKpHUCTaNINYecKas LeJTI0103a. AJKOT0JIM3 U alleToIN3 1eJuTioIo3bl. JlelicTBue 0e3BOJHBIX Ta-
JOUIBOJIOPOJIOB. TepMuueckass NEeCTPYKIUs IeJUTiosIo3bl. DoToxuMuueckast aecTpykmus. Jle-
CTPYKLHS UEJUIION03bl TOJ JEHCTBUEM MOHU3HUPYIOIIUX W3Iy4YeHUN (paauanuoHHas Je-
cTpykius). DepMEHTaTUBHOE PACIICTUICHHUE 1IEIITIONO03bI.

OKHCIeHHE LEITI0N03bI

N3buparenpHoe OKHCIEHHE NEUTI0N03bl. OKHUCIEHHE TEPBUYHBIX CHUPTOBBIX TPYIIIL
OxucneHne BTOPUYHBIX CHUPTOBBIX TPYMI. XUMHUYECKHE MpPEeBpaIleHHs] MPOIYKTOB H30Hpa-
TEJIBHOT'O OKHMCIEHHS LeTtoN03bl. HensoupaTensHoe okuciieHne nemioo3el. CHIDKEHHE MoJie-
KYJISIPHOM MaccChl LIEJITI0NI03bI B Mpouecce okucieHus. CBONCTBA MpenapaToB OKUCIECHHOM 1ell-
moJ103b1. OKucaeHue 3upoB MEITI0N03HI.

PactBopeHue 1emono3sl

[Tpupona MeXMOJEKYISPHBIX B3aUMOJCHCTBHII B LEIUIIOJIO03€ U €ro pojib B Ipoliecce
pactBopeHus. Ponb BOmOpOAHBIX cBsA3ed. PacTBopeHHe LEUII0N03bl B MNPSIMBIX M KOMILJIEK-
CO00pa3yIoIIUX PaCTBOPUTESX.

CrnosxHble 3(DUPBI LETIONO03BI

MeToapl cUHTE3a CIOXKHBIX d(PUPOB IEIUTION03bl. XUMHYECKHE DPEAKIUUA TMPH CHUHTE3E.
Pacripenenenne 3amectureneil B mpenaparax YaCTHYHO 3aMEMICHHBIX Y(HUPOB IEJUTIONO3BI.
O¢dupsl HeopraHuueckux KucioT. Hutparbl (a30THOKHUCIHBIE 3(UPBI) LEJUTION03bl. DPHUPbI
YTOJIBHOW W TUYTOJILHOM KHUCIOT U HUX CONU (KcaHTOreHaThl Mesutrosio3sl). CymnbdaTs (cep-
HOKUCIIbIE 3(pUPHI) HEIUTI0I03bL. J[pyrue 3Qpupbl LeIt0103bl U HEOPTaHUYECKUX KUCIIOT.

Ddupsl nemnono3sl U cynbhokuciaor. [IpakTudyeckoe HCMIONB30BaHUE CIOXKHBIX d(U-
poB nesoo3bl. [Ipumenenne 3¢pupoB LETI0I03bl B MEMOPaHHOM TEXHOJIOTHH.

[TpocTeie 3GupbI HENTIOI03bI
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MeTtoapl cMHTE3a MPOCTHIX PUPOB HEILTION03bI. MeTHIILEIII0103a, STHILEUIIN03a, X
cBo¥icTBa M npuMeHeHue. Jpyrue mpoctsie 3¢upsl memnono3sl. 1.11. MeToasl cuHTe3a HOBBIX
TUIIOB MPOU3BOAHBIX LEJUTI0N03bl. OOpa3oBaHue XUMHUYECKHX CBSI3eH MEXKIYy MaKpOMOJIEKY-
JaMM WU 3JEMEHTAMU HAJMOJIEKYJIIPHOM CTPYKTYpbl Le/UIton0o3bl. CHHTE3 INPOU3BOJIHBIX
LEJUTIONO03bl TI0 peaklny HyKJIeoPmIbHOTO 3aMmeleHus. CHHTE3 MPOU3BOJHBIX apOMATUYECKUX
3(HUPOB LEIUTIOJIO3BI 110 PEAKIUN SICKTPOPHIBLHOTO 3aMelIeHHUs. BJIOK U TpUBUTHIE COMOJIH-
MepbI LIEJUTIONIO3b], UX MPAKTUYECKOe 3HAYCHHE.

Oco0eHHOCTH XMMHMYECKOTO COCTaBa U aHATOMUYECKOI'O CTPOEHMS IPEBECHHBI JIMCTBEH-
HBIX ¥ XBOWHBIX MOPOJ M PACTUTEIBHBIX OTXOJI0B CEIbCKOXO3MCTBEHHOTO MPOU3BOACTBA. XU-
MHUYECKOE CTPOEHHE BBICOKOMOJIEKYJISIPHBIX KOMIIOHEHTOB M 3KCTPAKTUBHBIX BEILIECTB JIPEBECH-
Hbl. CTpoeHue, HaMOJIEKYJIApHas CTPYKTYpa U CBOWMCTBA IIEJIIIOI03bl U TEMHUIICIUIION03 U3 pa3-
JMYHBIX BUJOB PAaCTUTEIBHOTO ChIpbs. TEXHOJIOrMYecKas XapaKTepUCTHKa OTXOJOB JIECOIUJIE-
HUSL U JepeBO0OpabOTKH, a TakXKe HU3KOTOBAPHOW CTBOJIOBOW JApPEBECHHBI. XapaKTepUCTHKA
CEIBCKOXO035UCTBEHHBIX OTX0JI0B: CTepHEN MOYaTKOB KYKYpPY3bl, IOJICOIHEYHOM JTy3TH, PUCO-
BOI1 IIeNTyXH, XJIONKOBOM IIeTyXu U T.M. TpeOoBaHUS K KAYECTBY ChIPbS [0 TEXHUYECKUM YCIIO-
BUSIM. 3HAYCHHE MPOAYKTOB T'HJIPOIUTHYECKOHN mepepaboTKH APEeBECHHBI U MUKPOOHOIOTHYE-
CKOT'O CHMHTE3a JJI HapOIHOTO X034iCcTBa CTpaHbl. MicTopus pa3BUTHS, COBPEMEHHBIN YPOBEHb U
NEPCIEKTHBBI MMPOU3BOACTBA KOPMOBOTO O€JKa, MPEMUKCOB, 3TaHOoJa, Gypdypoiia U ero mpous-
BOJIHBIX, MHILEBOTO KCHIUTA U APYTUX NPOAYKTOB. HOBble HampaBieHUs pa3BUTHUS THIPOJIHU3-
HBIX IPOU3BOACTB. ['MIpOIN3HbIE TPOU3BOICTBA 32 PYOEIKOM.

6. UHHOBaLIMOHHBIE CIOCO0OBI MEPEePAOOTKH CHIPHS PACTUTEIbHOT0 MPOUCXOKIEHUS.

HMHHOBalMOHHBIE CIOCOOBI MEPEPadOTKHU ChIPhSl PACTUTENBHOIO MpoucxXoxiaeHus. Kom-
IJIEKCHOE MCIIOJIb30BAHKE CHIPbSI B THAPOIIM3HOM MIPOU3BOJICTBE U OXpaHa OKPYKAIOIIEH Cpebl.
OO0mmas XxapakTepuUCTUKa M METOJbl MCIOJIb30BAaHUS T'MAPOJU3HOIO JUTHMHA. Vcmosb3oBaHue
JUTHHHA B KadecTBe TorumBa. KapOonusanus nurauna. [Ipon3BoAcTBO KUAKOW U TBEPIOH yT-
JeKUCI0Thl. PU3NKO-XMMHUYECKUE CBOMCTBA JAMOKCHAA YIJepofa M OCHOBHBIE NPUHIUIIBI €r0
cxkmkeHus. TexHomoruyeckas cxema U oOOpyAOBaHUE JJIsl MPOU3BOACTBA XKUAKOW U TBEpAOH
YIIIEKUCIOTHl U3 Ta30B OpOXKEHHs. XapaKTePUCTUKA U METO/bI MCIIOJIb30BAaHUS M OYHCTKU IO-
CIEeIPOROKEBON Opakku. XapaKTepUCTUKa CTOYHBIX BOJ THAPOIM3HBIX 3aBOAOB. [IpenensHo m0-
MyCTUMBbIE KOHIIEHTPAIMK 110 OCHOBHBIM TOKCHYECKHM COEAMHEHUSIM. MeTOoJIbl MEXaHUYECKOM,
XUMHUYECKON U OMONIOTMYEeCKON OYMCTKHM CTOYHBIX BOJ. IlpemoTBpalieHne 3arps3HeHus: BOJOe-
MOB ITyT€M BHEIPEHUsI OOOPOTHBIX CXEM BOJIOMOJIB30BaHUsA. XapaKTEPUCTUKA U METO/IbI OUHCT-
KA OOOPOTHBIX BOJ. XapaKTepUCTHKa Mapora3oBbIX BBIOPOCOB T'MIPOJIM3HOIO MPOU3BOJACTBA U
uX pekynepanus. TeXHOIOrusi KOMIUIEKCHOM nepepaboTKu CyIb(UTHBIX IIETOKOB U MPEATruIpo-
JU3aTOB CYJIb(UTHO-LIEUTIIOI03HOT0 Npou3BoacTBa. OOpa3zoBaHue, 0TOOp, COCTaB M CBOMCTBA
cynbpuTHOTO menoka. OCHOBHBIE CBEJIEHUS O CYJIb(UTHBIX CIIOCO0AaX MPOU3BOACTBA LEIITIOIIO-
3b1. OOpa3oBaHue MPOJYKTOB MPEBpAIEHUS TeMULIEIIT0103. DaKkTOphl, BIUSIOIINE HA CTAOUIb-
HOCTb CaxapoB IpU CYJIb(GUTHBIX BapKax. ['MIponu3 reMuresioiao3 Ipu Cyab(UTHBIX BapKax
npeBecuHbl. OTO0p CyabPUTHOTO 1enoka. O0mas XapakTepucTuKa Cyab(QUTHBIX 1Ie0KoB. Pu-
3uueckue cporictBa. CoctaB cynbPUTHBIX I1ea0KoB. KapOonunoucynsputHble coenuHenus. bu-
CyJb(pUTHBIE COeAMHEHHUs] MOHOCcaxapu10B. HecaxapHble kapOOHMIOUCYIb(QUTHBIE COETMHEHMUS.
BnusHue HecaxapHbIX KapOOHMJIBHBIX COEAMHEHMH Ha MOHOcCaxapHiabl B OHMCYIb(PUTHBIX pac-
TBOpax. [losyueHue OHONOrHYECKH AOOPOKAYECTBEHHBIX CYOCTPAaTOB CYJIb(MUTHBIX IIEIOKOB.
Hecynbduranus mienoka. HBepcus onurucaxapuioB CylbQUTHBIX 1IeT0KOB. [Ipuroronienue
cyOctpara. /IByxcTyneHuaTas HeWTpaiau3alus, okucieHue (GeHompHbIX BemecTB. OboramieHue
NUTaTeNbHBIMU BemecTBaMu. [lepepaboTka OMOXMMHUYECKH YTUIU3UPYEMBIX YIJIEPOJICOIEpKa-
IIMX BEIIECTB CYJIb(PUTHBIX LIETOKOB. BhIpaniiBanue KOpMOBBIX JIpoxckel. CiupToBoe Opoxe-
HUe. XapaKTepucTHKa OCHOBHOTO 000pynoBaHus. OCHOBHBIE TPEOOBAaHUS K PEKUMY ylapuBa-
HUS CYJIb(QUTHOAPOACOKEBON Opaxkku. OCHOBHBIE HANPABJICHUS UCIOIb30BAHUS JIUTHOCYIb(OHA-
TOB. TEXHOIOTHS JIECOXUMHYECKHUX MPOAYKTOB U OMOJIOTMYECKH aKTHBHBIX BemlecTB OCHOBHbBIE
HalpaBJIeHUs] UCIIONB30BaHUs OMOMACCHI JiepeBa Kak BO30OHOBISIEMOI0 MCTOYHHMKA OpraHuye-
CKOro cwipbsi. IlyTu pemieHus: TOMIMBHO-dHEPreTUUYECKUX MPOOJIEM MPH HCIOIb30BAaHUM IPO-
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JTYKTOB XUMHYECKOW U TEPMUUYECKON TepepaboTku Ouomacchl aepeBa. OCHOBHBIC MyTH UCIIOJIb-
30BaHUsl JAPEBECHBIX OTXOJOB W HU3KOTOBApHOM APEBECHHBI. 3a/lauyd MO PA3BUTHUIO OCHOBHBIX
oTpaciiell MPOMBIIIIEHHOCTH M0 XUMHYECKOW TepepadOTKe PaCTUTEIBLHOTO ChIPhS. 3HAYCHUE
JICCOXMMHYECKHUX MPOAYKTOB U OMOAKTHBHBIX BEIISCTB B HAPOJHOM XO03sicTBe. OOmas xapak-
TEpUCTUKA OMOMACCHI JiepeBa — CHIPbS JJIA MPOU3BOJICTBA JIECOOMOXUMUYECKHX IMPOAYKTOB U
OHMOJIOTHYECKM aKTUBHBIX BemecTB. OCOOEHHOCTH XHMMHYECKOIO COCTaBa M aHATOMMYECKOIO
CTPOCHHUSI JPEBECUHBI, KOPBI, JUCTHEB (XBOM). XHUMHYECKOE CTPOCHHE BBICOKOMOJIEKYJISIPHBIX
KOMIIOHEHTOB U 3KCTPAKTUBHBIX BELIECTB JiepeBa. TEXHOJOTHMYECKash XapaKTEPUCTHUKA OTXOJI0B
JISCOTWICHHS U JEPEeBOOOPaOOTKH, a TaKKe HU3KOTOBAPHOW CTBOJIOBOHM JpeBecHHBI. TpedoBa-
HUA K KauecTBY cbipbs o ['OCT. 3anackl u palloHbl KOHIICHTPUPOBAHUS CBHIPBS JUIsI TIPOMBIIII-
JICHHOCTH 110 XUMHUYECKOH TIepepadoTKe OMoMacchl AepeBa.

4 METOANYECKHUE PEKOMEHJAIUU (YKA3ZAHUA) 1JIAA CTYAEHTOB
O U3YUYEHUIO JUCHUIIJIMHBbI

N3yyenne Xumudeckoil mepepabOTKU PAaCTUTENBHOTO CBHIPhS HEOOXOAMMO MPHU MOJIro-
TOBKE HAIpPaBJICHUS MOJATOTOBKU «XuMus». JUCHUIUIMHA NOKHA O0ECHeYrBaTh MOATOTOBKY
BBICOKOKBAIM(DUIIUPOBAHHBIX CIIEIUATHCTOB, 3HAIOUINX COCTOSHUE XHMHUYECKOW IepepadoTKu
PACTHTEILHOTO CBHIPhSl CTPAHBI U TIEPCIIEKTHBBI €€ Pa3BUTHS, CIIOCOOBI JOOBIYHU, TIOJTOTOBKU U
KOMIUIEKCHOU TepepabOoTKH BaKHEHIIMX BUAOB PACTHUTEIBHOTO ChIpbi. CHenuanucT-XuMHK
JIOJDKEH 3HaTh TEOPETUYECKUE OCHOBBI, TEXHOJIOTHYECKUE MPOIIECCHl M TUIIOBBIE ammaparsl Oc-
HOBHBIX XUMHUYECKUX NepepaboTOK paCTUTENBHOIO ChIPbs, UCIIOJIb30BaHHE MEPEPAOOTKH PacTU-
TEJIBLHOTO CHIPbSl B HAPOJAHOM XO3SIMCTBE, UMETh MPEACTaBICHHUE 00 SKOHOMUKE XUMUYECKOH T1e-
pepabOTKH PaCTUTENIBHOTO CHIPhS, METOJaX OXPaHbl OKPYIKAIOIIEH Cpebl OT BPEIHOTO BIUSHUS
OTXOJI0B XMMHYECKOU MepepabOTKH PACTUTEIILHOTO ChIPhS, SICHO MIPEICTABIIATh 3HAYCHUE XUMHU-
3alliy HApOAHOTO XO3sIMCTBA, €€ OCHOBHBIC HAIPABICHUS.

OcHOBHBIE 32/1a4U Kypca 3aKII0Ya0TCs B (POPMHUPOBAHHUH MPEIICTABICHHA O BO3MOYKHO-
CTH HCIIOJIb30BAHUS MPOIECCOB, JIGKAIIUX B OCHOBE (DYHKIIMOHUPOBAHUS >KUBBIX CHUCTEM IS
MIPOU3BOJICTBA KOMMEPYECKOTO MPOAYKTa. ITH 0OIIMe HAYyYHbIE MPUHIIMITBI U3JIaratoTcs B Tep-
BOI YacTu JIEKIIMOHHOTO Kypca, KOTOpasi MPeIIIeCTBYET U3YUYEHUI0 XUMHUKO-TEXHOIOTHYECKUX
MPOIIECCOB MEepepabOTKH PACTUTEIHLHOTO CHIPbS.

Oco0oe MecTo TaHHOTO Kypca B CTPYKType y4eOHOTro TulaHa 0O0YCIOBIEHO crerupuKoi
HayKH, KOTOpasi ONpPEENIIeTCs] BO3MOKHOCTBIO (DOPMHUPOBAHMS TIOHITHI TOJHKO HAa OCHOBE pa-
HEe M3yYEHHBIX TEM B Kypce OpraHMYecKON XMMHH, OMOJOTHYECKONH XMMHH, 00IIel 1 Heopra-
HUYECKON XUMMSI, XUMHUYECKON TEXHOJIOTHUH.

[Tpu pabote ¢ nanHOM pabouel MporpaMMoN ClenyeT MpUIEP>KUBATHCS CIEIYIOIIETO all-
rOpUTMA:

1. Hcnonb3ys yueOHYIO MporpaMMy, OMpEIeNIuTe MECTO TeMbI (pa3fenia) B cUCTeMe
M3y4aeMo#l TUCHUIUTMHEL. BBIACHUTE, Kakue TeMbl (pa3/iebl) MPEaIIeCTBYIOT U3YUEHUIO JaHHO-
ro Marepuaia, Kakie CIeIyroT I0Cle Hee.

2. Bwibepure moHsATHS, chOPMHPOBAHHBIC MTPH MU3YyUECHUU TPEIBIIYIICH TEMBI, U TIOHS-
THSL KOTOpbIe OyAyT pa3BUBATHCA MPU U3YYEHUH MOCIENYIONICH, BHUMATEFHO U3YYUTE UX, BBI-
MIUIITUTE B CIOBAPb.

3. Tlo3HakoMbTeCh C TEOPETUYECKUM MATEPHAJIOM IO JEKIHUSIM U MpeaiaraéMbIM JTUTe-
paTypHBIM UCTOYHUKAM.

4. BBIMOIHATE 33JaHUS JAJIS1 CAMOCTOSTETTFHOM paboThI

B mporiecce npoBenenust 1abopaTOpHOTO MPAKTHKyMa CTYACHTHI JTOJDKHBI 3aKPEMUTh H
yIIyOuTh 3HAHUSA, MONyYEHHBIE B JIEKIIMOHHOM Kypce, MPUOOPECTH MPAKTUYECKUE HABBIKH B
MIPOBEICHUH WCCIIEAOBAHNUS U KOJMYECTBEHHOM 00paboTKe pe3ysIbTaTOB MPOBOIUMON pabOTHI,
03HAKOMUTHCSI C COBPEMEHHBIMH METOJIaMU aHau3a NepepaboTKU pacTUTENLHOTO ChIPhs. JKC-
MepUMEHTAIbHBIE UCCIICIOBAHMS MMPOBOISITCS Ha YCTAHOBKAX, MOJCIHUPYIOITUX MTPOU3BOICTBEH-
Heie. [Ipu moctaHoBKe paboT clieyeT CTPEMUTHLCS K TOMY, YTOOBI TaKHe OMNepalluy Kak aHallu3
MOJIyYEHHOTO MPOAYKTa, ONMpeIesIeHne ero KOHCTAaHT, CHATHE TTapaMeTpOB Ipoliecca OpraHude-
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CKH BKJIIOYQJIMCh B COOTBETCTBYIOLIYIO TEXHOJOTHYECKYIO pabOTy M BBINOJHSIINCH B 00BEME,
HEOO0XOIMMOM JJISl peIIeHNUs TIOCTaBIECHHBIX B ATOH paboTte 3amay.

B kaxnoii Teme gaHbl yueOHO-METOAMYECKHE MaTEpUaIbl JIEKIIMOHHOTO Kypca, BKIII0Yalo-
IMe IJIaH JIEKIUH 10 KaXI0H U3ydyaeMoil TeMe U OCOOCHHOCTH M3y4aeMOro Marepuaia, MpuBo-
JUTCS CIIMCOK OCHOBHOW M JONOJIHUTEIBHOW JUTEPATYPHI; MPEACTABICHBI 3aJaHUs I CaMo-
CTOSITENIFHOTO HM3Y4YCHHS IPEIMEeTa, BapUAHThl KOHTPOJBHBIX pabOT, UTOTOBBIE KOHTPOJIbHBIC
TECThI, KOTOPBIE MO3BOJISIIOT IPOBEPUTH YPOBEHb YCBOCHHS M3yUYEHHOr0 Marepuana. KoHTpoiib-
HBIE TECThl COJEPXKAT 3aJlaHUSl PA3HOTO COAEPIKAHMSI U YPOBHS CIOXKHOCTH, YTO IO3BOJISET J0-
CTOBEPHO OLEHUTH MTOJIHOTY 3HAHUU CTYJECHTOB.

[Ipexne yeM MpUCTYNUTH K BBIMOJHEHHUIO 3alaHUH JUII CAMOKOHTPOJIS, CTy/IEHTaM HeoO-
XOJIUMO H3YYUTh PEKOMEHAYEMYIO MO Kaxaoh Teme aureparypy. OOmuil cnucok y4eOHOM u
y4€0HO-METOIMYECKON JIMTEPATyphl MPEACTABIEH B OTIAEIBHOM pa3jeiie JaHHON MpOrpamMMBbl.
Kpome Toro, B MaTepuanax 1o noAroToBKE CEMUHAPCKUX 3aHATUN MO KaXJI0W TeMe yKa3aHa OcC-
HOBHasl U JIOTIOJIHUTEIIbHAS JINTEPATYPA.
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YuyeOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON padoThl

CTYACHTOB 110 TUMCIHUIIJIUHE

HaunmenoBanmue
pa3aeJia (TeMbl)

D opMbl/BUABI
CaMOCTOSITe/IbHOI PadoThI

KoauuecTBO
4acoB, B COOT-
BETCTBHUH C
yueOHo-
TeMAaTHYECKHM
IJIAHOM

Beenenue.

H3ydyeHnne 0OCHOBHOM JIUTEPATYPBI

N3ydenue 1onoHUTEILHOM JTUTEpa-
TypbI

KoncnektupoBanne WU3Yy4YEHHBIX HC-
TOYHHKOB

[ToaroroBka pedepaToB M mpe3eHTa-
87071

4

HenpesecHoe pactutensHoe
CBIpBE.

N3yueHne 0CHOBHOM JIMTEpATypPhI

N3ydeHne 1ONOIHUTEIbHON JITEpa-
Typbl

KoHcnektrupoBanue n3y4eHHBIX HC-
TOYHHUKOB

[loaroroBka pedeparoB U Npe3eHTa-
805078

10

OcHOBHBIE TPOMBIIIICHHBIE
crocoObI mepepaboTKu pac-
TUTEIBHOTO CBHIPBS.

N3ydeHne 0CHOBHOM JINTEpATypPhI

N3yueHne nonoaHUTEIbHOM IMTEpa-
TYpBI

KoHcniekTnpoBanue n3y4eHHBIX HC-
TOYHHUKOB

[ToaroroBka pedeparoB U Npe3eHTa-
895078

«3ereHas XUMusD).

N3yueHne 0CHOBHOM JINTEpaTyphI

N3yueHne nonoaHUTEIbHOM ITEpa-
TYpBI

KoncnektupoBaHue n3y4eHHbIX UC-
TOYHHUKOB

[ToaroroBka pedeparoB U Mpe3eHTa-
i

KomnoHeHTHBIH 1 Xumuye-
CKUI COCTaB PacTUTEIHHOIO
CBIPBSL.

N3y4yeHne 0CHOBHOM JINTEPATYPBI

N3ydeHne n1ONOIHUTEIBHON JITEpa-
TypBI

KOHCHCKTI/IpOBaHI/IC HN3YYCHHBIX UC-

10
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TOYHUKOB
Odopmierue 1abopaTopHO pabOTHI

[ToaroroBka ot4era 1o JabOpPaTOPHOA
pabote

[ToaroroBka pedeparoB u Mpe3eHTa-
i

N3yueHne 0CHOBHOM JINTEpATypPhI )

N3ydeHne nOonoaHUTEIbHON IuTepa-

TYpBI
HNuHoBaIoHHbBIE CIIOCOOBI
6. | mepepaOOTKH CHIPbS PACTH- KoHcrnekTupoBaHHue H3y4YeHHBIX HC-
TEIHHOTO MPOUCXOKICHHUS. TOYHHUKOB

[ToaroroBka pedepaToB u mpe3eHTa-
07071

UTOTO 42

S MPAKTUKYM IO JUCHUIIVIMHE
Tema « KOMIOHEHTHBII U XMMHUYECKHUI COCTAB PACTHUTEIBLHOIO CHIPbSD)

JlaGopaTopHas padora Nel-2 (4 1)
Tema: OnpenesneHue BJIAKHOCTH IpPeBeCMHbI BHICYIIHBAHHEM.
eap padoThI: NOIYyYNUTH NPEACTABIECHNUE O METOIaX ONPEIEICHNS BIAXKHOCTH IPEBECUHBI.
3agauu padoThl: OBIaJeTh METOJMKAMU B3BELIMBaHUS 0Opa3LOB, ONpPENEICHUS MOCTOSHHOU
Macchl, 03HAKOMHTBCS ¢ OCOOEHHOCTSIMHU BBICYIIMBAHMS UCXOHOTO CHIPhs. 3aJaHue: BBICYIIUTh
HABECKY JIPEBECHBIX OIMUJIOK JI0 MOCTOSHHON Macchl, BBIYMCIUTh OTHOCUTEIbHYIO BIaXXHOCTh U
KO3(PUIHUEHT CyXOCTH JIPEBECUHBI.
Ob6ecneunBaromue cpeacrsa: O6opyaoanue u nocyaa. 1. Okcukarop. 2. brokcel. 3. Cymmuib-
Heli mKkag. 4. Becbl anamutuueckue. PeakTtuBbl. 1. AHanu3upyemoe pacTUTENBHOE ChIpbe
(onuiKm).
TpeOoBaHust K 0T4YeTy: UTOTM pabOTHI MPEACTABUTh B BHUJE KPATKOM XapaKTEPUCTUKU X072
ornpezeneHus: 1 HeoOXOIUMBIX pacueToB. B aHain3e 1peBecHuHBI OMPEnesItoT BIaKHOCTh (OTHO-
CUTEJIBHYIO BJIQXKHOCTB) 00pa3iia B OTJENIbHBIX MapajIeNIbHBIX MPOOax U pacCUUTHIBAIOT 1O HEl
koa¢pumeHT cyxoctu Keyx, mokas3pIBaloil OTHOCUTEIBFHOE CO/IepKaHNUE B MPO0Oe PEBECUHBI
abcomoTHO cyxoro MaTepuana. HenoctaTku MeTosia: Mpu BBICYIIMBAHUM MOTYT YAQIAThCA Je-
Ty4dre BEIIEeCTBA, YTO MPUBOAUT K 3aBBIIIEHHOMY 3HAUEHUIO BJIAXKHOCTH; CYIIKa MOXET COIpO-
BOXKJIATbCSl OKUCIIEHHMEM KOMIIOHEHTOB JIPEBECHHBI, B PE3YyJIbTAaTE — YBEIMYMBAETCA €€ Macca
BCJIEZICTBUE ITPUCOEINHEHHSI KUCIOPOA.
TexHoJiorusi BbINOJHEHUs] PadoThl B 4nCTHI BHICYIICHHBIN 10 MOCTOSHHOM Macchl OIOKC (C
KPBIIIKOM) MOMEIIAIOT aHAJTUTHYECKYIO0 HABECKY ONMMJIIOK, MAacCOM OKOJIO 1 I M CylaT B Te€UeHHUe
3 4 mpu temmeparype (103 £ 2) °C. Ilepen u3BnedeHneM U3 CYHIMIBHOTO miKada OIOKC 3aKpbI-
BAIOT KPBIMIKON oxJyaxaaroT 20-30 MHUH B 3KCHUKATOpE, 3aTEM B3BEIIMBAIOT, MPEIBAPUTEIHHO
NPUOTKPBIB KPBIMIKY OIOKca Ui YpaBHOBEIIMBAaHUS JaBlIEHUs Bo3ayxa. Bpems oxmaxaeHus
JOJIKHO OBITH CTPOTO NMOCTOSIHHBIM. [lasiee cyliky MOBTOPSIIOT 1Mo 1 4, A0 MOCTOSTHHOTO Beca
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(pa3zuuua nByx B3BemmBanuii 0,0009 r). OTHOCUTENBHYIO BIaKHOCTD JIPEBECHHBI, %0, paCCUUTHI-
BaIOT 10 opmyJie

W=((m1- m2)/( m1- m))x100

r7ie m — mMacca mycToro 0rokca, ml — macca Gr0Kca ¢ HaBECKOM /10 BBICYIIMBAaHUS, M2 — Macca
OrOKca ¢ HaBEeCKOH Ioclie BICYIINBaHU, T. 29 PacxoxaeHune MexIy pe3yibTaTaMu ABYX Mapal-
JeTBHBIX ONBITOB HE MOJOKHO mpeBbimath 0,5 %. KoaddunueHt cyxocTH pacCUMTHIBAIOT IO
bopmye

Kcyx=100- W/100= m2- m/ m1- m

Bo Bcex cienyromux XMMUYECKHX aHaJIM3ax JJis pacyeTra abCOMIOTHO-CyXOil HaBECKH JIpeBECH-
HbI 3HaYECHUE B35TOW BO3AYIIHO-CYXOW HABECKH YMHOXKalOT Ha Kcyx.

JlabopaTopnasi padora Ne3-4 (4 1)
Tema: Onpenesienne 30J1bHOCTH METOA0M C/KUTAHUS.
I'OCT 10847-74 3epno. Metoabl onpeieeHUs: 30JbHOCTH

JlaGopaTopHas padora Ne5-6 (4 1)
Tema: OnpenesieHne MaccoBOi 10J1M JTUTHUHA B IpeBeCHHE.

ConepkaHue JUTHUHA B JPEBECUHE U JPYTOM PACTUTEIBHOM CHIPhE MPEHUMYIECTBEHHO
OTIPENIETIAIOT TPSAMBIMHU criocobamu. OHM OCHOBAaHBI Ha KOJWYCCTBEHHOM BBIJICICHUHU JIMTHUHA
YIAJIEHUEM DKCTPAKTUBHBIX BEIIECTB COOTBETCTBYIOIICH AKCTPAKIMEN U MOJIUCAXAPUIOB THAPO-
JIN30M KOHIIEHTPUPOBAHHBIMUA MUHEPAJIbHBIMU KUCIOTaMHU. [IpH KOJIMYECTBEHHOM OIPEICIICHUN
JUTHYUHA KUCIIOTHBIM THAPOJIU30M U3 PACTUTEIBHOTO CHIPbS HEOOXOAMMO MPEABAPUTEIIBHO y1a-
JIATh U3 HETO CMOJIbI, KUPBI, BOCKH, HEOMBUISIEMBIE BENIECTBA MOAXOIAIIUMHA OPraHUYECKUMU
pacTtBopUTENSIMUA. PacTBOpUTENh JOJKEH JOCTATOYHO IOJHO M3BJEKATh SKCTPAKTUBHBIC BELIE-
CTBa U MPU 3TOM HE BBI3BIBATH MTOTEPIO CAMOTO JINTHUHA.

MeTtonuka onpeneneHus JurauHa ¢ 72% -Hoil cepHoit kucaoroit B Moauduxarmun BHITO-
bymnpom. HaBecky BO3IyHIHO—CyXHUX 0OECCMOJICHHBIX OMUJIOK Maccoi OkoJjio 1 T momeraroT B
KOHUYECKYIO KoJIOy Ha 250 mut ¢ mpuTE€pToit mpoOKoi. BraxkHOCTh 00€CCMOIEHHON IPEBECUHBI
OTIpeNeNAI0T B OTAeIbHOU Mpobe. B xonby nobasistor 15 mMa 72% -Hol cepHOM KUCIOTHI U BbI-
JEPKUBAIOT TIpU Temreparype 24...25°C B Tedenuu 2,5 4, IEPUOIMIECKHU TIEPEMEIUBAS COEP-
KaHHe KoJIObl BO M30exkaHne 00pa3oBaHUS KOMKOB. 3aTe€M K CMECH JIMTHUHA C KUCIOTON MPUIIH-
BalOT 0CcTOpOxkHO 200 MJI TUCTHUIUIUPOBAHHOM BOJIBI, TPUCOCAUHSIIOT KOJIOY K OOpaTHOMY XOJO-
JWIIBHUKY U KUISATST Ha 3JIEKTPOIJIMTKE B TeUEHHUE 2 4.

OunpTpoBaHKE JIUTHUHA TPOBOJIAT Ha CIEAYIOIIUN JIeHb, YTOOBI YaCTHIIBI €0 IOCTaTOYHO
YKPYIHUINCH. PacTBOp ¢ 0cajkoM JIMTHUHA QUIBTPYIOT Yepe3 CI0KEHHbIE BMECTE /1B YPAaBHO-
BEIIEHHBIX HA AaHAIUTUYECKUX Becax OyMaKHbIX (uibTpa (GMIBTpbl 00€330JE€HHBIE «CHUHSSA
neHta» aquamerpom 150 mm). Ocagok TUrHUHA U QUIBTPHI TIIATEIBHO IPOMBIBAIOT TOpsiUYEl BO-
JIOH M3 MPOMBIBAIKH IO MOJIHOTO YJaJIeHUs] KUCIOTHI (IIpoba ¢ MHIAMKATOPOM METHIIOPAaHXKeM
IIPOMBIBHBIX BOJI M KpaeB (PUIIbTpa).

®uUIbTp ¢ JIUTHUHOM CyIIaT B CyInMiIbHOM mKady mpu temneparype 103+2° C mo mocro-
SIHHOW Macchl M B3BEIIMBAIOT BEPXHUN (DUIIBTP C JIUTHUHOM, ITOMENIast HUKHUNA (QUIBTp Ha Yalry
BECOB C Pa3HOBECAMU.

MaccoBast 10151 TUTHUHA, % K aOCOTIOTHO CyXOH UCXOAHON (HEOOECCMOICHHOMN) ApeBecH-
HBI, PACCYUTHIBAIOT TIO popMyIIe

mmar =™K 100
g
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TpeboBanue Kk opopMIeHUIO OTUETA
OTuéT 1Mo KaXKJ0H JIAOOPaTOPHOU PadOTe NOJKEH COJCPIKATH:

e KpaTkyro xapakTepuCTUKYy (XMMHUYECKHH COCTaB U COJIEp)KaHUE) H3ydaeMBbIX
KOMITOHEHTOB.

e Kpatkue cBeneHns 00 OCHOBHBIX KOJIMYECTBEHHBIX METOJAX aHAIM3a BBIJEIsC-
MBIX KOMIIOHEHTOB.

» KpaTkoe n3noxxeHue MEeTOJUKH ONpeiesiIeHUs] KaKA0ro KOMIIOHEHTA.

e DKCIIEpUMEHTAIbHBIC JIaHHbIE, HEOOXOIUMbIE PACUETHI K HEOOXOIUMbIE BBIBOJIBI.

o CxemMaTHuecKkue pUCYHKH HEOOXOJUMBIX ISl aHaTu3a MPUOOPOB U AKCIEPUMEH-
TaJbHBIX YCTAaHOBOK.

JlabopaTopnasi padora Ne7-8 (4 1)
Tema: OnpenesneHue coepKaHUA JUTHUHA ¢ 72%-HOH CepHOM KHCJI0TON B MoaupuKanuu
Komapoga
Leab padoThl: MOJyYUTh NPEACTABICHUE O METOJAX ONPEACICHMs COAEp)KaHUs JIMTHUHA B
JIPEBECHOM CBIPhE.
3agaum padoThI: OBJIQJETh METOJUKONW ONpEENCHUs JIMTHUHA CEPHO-KUCIOTHBIM METOAOM B
moupuxanuu Komaposa.
3ajaHue: IPUTOTOBUTH PACTBOP CEPHOM KUCIOTHI KOHIIEHTpanuei 72 %, ocyIiecTBUTh OIpe/e-
JICHUE COJIEP>KaHUS JIUTHUHA B IPEBECHBIX OMMIKAX B COOTBETCTBUU C METOAMKOW, BBHINOIHUTH
pacyeT MaccOBOM JI0JIM BbIIEIIEHHOTO JIUTHUHA.
TpeboBaHus K 0T4eTy: UTOTH PabOTHl MPEACTABUTH B BUJEC KPATKOW XapaKTEPHUCTUKH XOJa
oIpeieNIeHus] 1 He0OXOAUMBIX pacueToB
ObecneunBarommue cpeacrpa: Obopynosanue u nocyaa 1. Konba konuveckas (50 u 500 cm3 ).
2. XononunsHUK oOpatHblil. 3. bans BogsHas. 4. @unbTp crekisHHbi (kiaace [TOP 160). 5.
[Mkad cymmnbabld. 6. IlnuTka snexrpuueckasd. 7. Becol ananutuueckue. Peaktussl 1. Kucnora
cepHas 72 %-a. 2. luctunnupoBanHas Boja. 3. ONMIKU IPEBECHBIE.
TexHos10rus BbINOJIHEHUS PA0OThI
HaBecky BO3IYIIHO-CYyXHX 00€CCMOJICHHBIX ONMMJIOK Maccoi OKOJO | I mOMemialT B KOHUYe-
ckyro koJoy (50 cm3 ) ¢ mputeptoii mpodkoi. K HaBecke nobasnsatoT 15 cm3 72 %-it H2SO4 u
BBIIEP’)KUBAIOT B TepMocTare pHu Temneparype 24-25 °C B TedueHue 2,5 4 pu NepruoJu4IeCKOM
OCTOPOKHOM TOMEIINBAaHUM BO M30ekaHue 00pa3oBaHUS KOMKOB. 3aT€M CMECh JINTHUHA C KHC-
JIOTOW MEPEHOCT B KOHWYECKYI0 K010y BMecTuMocThio 500 cMm3 , cmbiBast auraud 200 cM3 nu-
CTHJIJIUPOBAHHOM BOJbl. Pa3z0aBiieHHYIO0 cCMECh KUISTAT C 0OpaTHBIM XOJOAMJIBHUKOM Ha 3JIeK-
TpUUecKoH miuuTKe (crnadoe kuneHue) B TeueHue 1 4. Yactunam JUrHUHA AAI0T YKPYIHUTHCS U
ocecTb. 3aTeM (peKOMEHAyeTCs Ha CJelyrOIui JIeHb) JUTHUH OT(QUIBTPOBBIBAIOT HA CTEKJISH-
HOM TOPHUCTOM (QUIIBTPE, BHICYIIEHHOM JI0 MOCTOSIHHON Macchl. HaunHatot gunbTpoBanue 6e3
orcoca. CHayana Ha (UIBTP CIUBAIOT OTCTOSBLIYIOCS YKHJAKOCTb, a 3aT€M HAUMHAIOT MEPEHO-
CUTh 0cagoK. OKOHYATEIHHO MEPEHOCAT 0CaI0K JUTHUHA U3 KOJIOBI C TOMOILBIO TOpsiueii BOIBL,
no0aBiisis ee MopUMsIMHU Ipu npombiBke. [Ipu 3aMenniennn GpUIbTPOBaHUS MOJKIIOYAIOT BOJIO-
CTpYHHBINA HAacoC, HO Ha (PUIIBTPE CIIEAYET OCTABIATh HEOOJBIION CIIOM BOMBI Mepe Kax 10l HO-
BOI mopuueit GpuiabTpyemMoii xuakocT. [lociae OTMBIBKH Ocajka OT KUCIOTHI (110 MHIUKATOPY
METHIIOBOMY OpPaHXEBOMY) OTCACBIBAIOT JKUJIKOCTh MOJHOCThIO. OUIBTP C JIMTHUHOM CYIIAT B
cymmisHOM 1kady npu temmneparype 103 + 2 °C 10 nocTosSHHONW Macchl U B3BeIIMBalOT. Mac-
COBYIO JIOJIO JIMTHUHA, % K aOCOJIOTHO-CYXOW MCXOIHOM (HEOOECCMOJIEHHON) NpEeBECUHE, pac-
CUHTBIBAIOT MO (opMyIe:
L=(( m1- m)/ g) x Kax 100
rae ml — mMacca ¢uiIbTpa ¢ JIUTHUHOM, T'; M — Macca MycToro GuibTpa, r; g — Macca abc. Cyx.
HaBECKHU 00eCCMOJIEHHOH JpeBecuHbl, I; K3 — ko3 duiment skcrparupoBanusi OpraHuyecKum
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pactBopuTesieM. Pa3HOCTh MEXy pe3ysibTaTaMH JIBYX MapauUIeIbHBIX OMBITOB HE JOJKHA Tpe-
BeImath 0,5 %.

JlabopaTopnasi padora Ne9-10 (4 u)
Tema: OnpenesieHne X0J10UEJIIJ03bI ¢ IEPYKCYCHOM KHCJI0TOM
eap padoThl: NOIYyUNTh NPEACTABICHUE O XOJIOLEUIII03€ KaK YIJIEBOJHOM KOMILIEKCE Ape-
BECHHBI
3agaum padoThI: OBJIaETh METOUKON BBIACIECHUS XOJIOLEIUII0NIO3b]l C UCIIOIb30BAHUEM IEPYK-
CYCHOH KHUCJIOTBI, OTIPEACTUTh €€ KOJMYECTBO B IPEBECHHE.
3anaHue: BBIMIOJHUTH 3KCTPAKLUIO APEBECHOTO CBHIPhSI OPraHUYECKUMU PACTBOPUTEIISIMH, TIPH-
TOTOBUThH MEPYKCYCHYIO KHCJIOTY, MPOBECTH ACTUTHU(DUKALMIO MOTYYEHHOTO CBIPhS JaHHBIM
OKHCITUTEIIEM, BBICYIIUTH 00pa3el] XOJOLEIUTION03bl U BEIYUCIUTH €€ MaCCOBYIO JOJIO.
TpeGoBanust K oT4eTy: UTOTU PabOTHI MPEACTABUTH B BHJE KPATKOM XapaKTEpHUCTUKH XOja
OTIpeieNIeHus] 1 HeOOXOAUMBIX PacueTOB.
ObecneunBaromue cpeacrBa: O6opynoBanue u nocyaa 1. Konba xonmueckas (250 cm3 ). 2.
[wmaap mepHbiid. 3. bans BogsgHas. 4. @uneTp crexisiaubii (kaace [TOP 160). 5. Ilkad cy-
mibHbIA. PeaktuBbl 1. O6eccmonennbie npeBecHble onuiku. 2. [lepykcycnas kucnora (10%).
3. JuctumupoBanHas Boja. 4. Cmech arieton-stanoin (1:1). 32
TexHo10rus BHINOJIHEHHS PadOThI
HaBecky BO31ynIHO-CyxXux 00€CCMOJIEHHBIX OMMJIOK MAacCOi 5 T MOMENAl0T B KOHMYECKYIO KOJI-
0y BmectuMocThio 500 cM3 u 3anuBaroT MepHbIM IIMHAPOM 250 cMm3 10%-ro pacTBopa nmepyk-
CYCHOH KHCIJIOTBI IIpM KOMHATHOU TemmnepaType. Konly mokpbiBatoT 4aCOBBIM CTEKJIOM U IIOME-
HIal0T B BOAsHYIO OaHto ¢ Temmnepatypoi 90 °C. Ilpu noctuxenuu temmepatypsl cmecu 75 °C
K010y BBIIEP)KUBAIOT TIpH nepeMemuBannu 30—60 MHH TIpHW aHaIM3e JAPEBECHUHBI XBOWHBIX TO-
pon u 15-20 MUH — TUCTBEHHBIX. 3aTEM COJIEP)KMMOE KOJIObI pa3oaBisitor 250 cM3 TUCTUILIHPO-
BaHHOH BoJbI ¢ Temneparypoil 50 °C, oTuIbTPOBHIBAIOT XOJIOUEILIIONO3Y HA CTEKISTHHOM I10-
puctoM ¢unbTpe (knacca [IOP 160) u npombiBatot Harpetoii (50 °C) TUCTHIITMPOBAHHON BOJON
JI0 OTPUIATEILHONW PeaKIUy Ha MEPOKCHUI C TUTAHWICYIb(haTom, 3aTem Terioi (50 °C) cmechio
arieToHa ¢ 3TaHosoM (1:1). @uabTp ¢ XOJIOLEIUIIONI030 CylIaT B BAKYyMHOM CYHIMJIBHOM IIIKa-
¢y npu Temneparype 45 °C 10 NOCTOSHHON Macchl (WJIM Ha BO3yXe C MOCIEAYIOLUUM OIpee-
JIEHWEM BJIAXXHOCTH BO3IYLIHOCYXOH XOJIOIEIUTI0N03bl). MacCOBYIO J10JIF0 XOJIOLEILTI0NI03bL, % K
a0c. cyX. HCXOAHOU (He0OeCCMOIEHHOM) IPEBECUHE, PACCUUTHIBAIOT O (popMmyiie:
H=(( m1- m)/ g) x Kax 100
rae ml — macca GubTpa ¢ XOJIONEIUTIOIO30M, T'; m — Macca mycToro GuisTpa, T; g — Macca aoc.
CyX. HaBeCKM 00ecCMONIeHHOH NpeBecHuHbl, T; K3 — koo Puiment skcTparupoBanus opraHuye-
CKHUM PacTBOPUTEIIEM.

JlaGopaTopHnas padora Nell-12 (4 4)
Tema: OnpenejieHne KapOOKCHIBHBIX TPYNN B LEJ/II0/103€ (POTOKOIOPHUMETPHYECKHM Me-
ToaoM mo Bedepy
Iesb padoThl: NOTYUYHUTH MPEJICTABICHHE 00 ONpeAETIeHUN COAepKAaHNs KapOOKCHIIBHBIX TPYIIT
B LIEJUTIOJIO3E.
3agaum padoThI: OCBOUTh METOAMKY U BBIIOIHUTEH (DOTOKOJIIOPUMETPUUECKOE OIpeIesIeHUE KO-
JMYECTBA KpacUTEeNsl METHIIEHOBOTO roiryooro, cesizanHoro COOH-rpynnamu.
3ajaHue: MPUTOTOBUTH PAaCTBOP METUJIEHOBOro roiayboro (MI) m apyrux HeoOXOAMMBIX pac-
TBOPOB, TOCTPOUTH TPAAyHUPOBOUHBIE I'paKH IO 3TATOHHBIM pacTBopaM MI', BBINMOIHUTH aHa-
JU3 CIIeJIaTh COOTBETCTBYIOIINE PACUETHI, COITIACHO METO/IMKE.
TpeGoBanus Kk oT4ery: UTOTU PabOTHI MPENCTAaBUTh B BHJIE KPAaTKOM XapaKTEpUCTHKU XOJa
oTpeieNieHus] 1 He0OOXOAUMBIX PacueTOB.
OoecneunBamwiue cpeacrsa: Odopynosanue u nocyaa 1. Komba mepnas (50, 100, 200, 250,
500, 1000 cm3 ). 2. ITunerka (2 cm3 ). 3. @unstp LoTTa (ITOP 100). 4. Konba bynzena. 5. Kro-
Beta (10 cMm3 ). 6. brokc. 7. ®oT0371€KTPOKOIOpUMETP (OpaHKeBbIN (HUIBTP) UIH CHEKTPO(OTO-
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Merp KOK-3. 8. Cymmnenbiii mkad. 9. Bogoctpyitusiii Hacoc. 10. Mexannyeckas Memanika.
PeaxtuBel 1. BoznymHo-cyxas nemmonosa. 2. MetuneHoBslid roiry6oit 0,0005 M. 3. PactBop
consinoi kuciotsl 0,01 M. 4. PactBop cossiHOM KUCTOTHI B 3TaHosie 0,2 M.

TexHoJiorus BoInoHeHus1 padoTbl HaBecky Bo3ayniHo-cyxoil nemmtono3sl maccoit 0,10-0,25
I' pa3MEIIMBAIOT HA MEIIAJIKe B AUCTHIIIMPOBAHHON BOJE, IEPEHOCAT HA MOPUCTHIA CTEKIISIHHBINA
(GWIBTP ¢ KpaHOM U OT(HUIBTPOBBIBAIOT BOAY. 3aTEM 3aKPHIBAIOT KpaH Ha GUIbTpe U 0OpabdaThI-
BalOT BOJIOKHO 25 cM3 pacTtBopa MeTuieHOBOTO roiyboro (MI), mpu 3Tom Maccy Ha GuUIbTpe
nepeMenmnBaroT nanodykoi. Ilo ucreyenun 10 MMH OTKpBIBAaIOT KpaH M OTCAchIBalOT PacTBOP
kpacurens. O6paboTKy MOBTOPSAIOT O TEX IOp, MOKA ONTHYECKUE IIOTHOCTU MCXOJHOTO pac-
TBOpa M (QuibTpaTa HE cpaBHsAOTCA. s QoTOKOIOpUMETPUPOBAaHUS OTOMPAIOT MUIETKOW 2
cM3 ¢dunbTpaTa, IEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTHIO 250 ¢cM3 U JOBOJAT 10 METKH pac-
TBOpoM consiHor kucnotel HCl xonuentpamuerr 0,01 M. M3MepsroT oNTHYECKYIO IUIOTHOCTD
IOJIyYEHHOT'0 pacTBOpa Ha CHEKTPOPOTOMETpE MpH JUTMHE BOJIHBI 600 HM MM Ha OTOIIEKTPO-
KOJIOPUMETPE C OpaHKeBbIM (puiabTpoM B KtoBeTe ToimuHoi 10 mm. Takum ke obpa3zom u3me-
PSIOT ONTUYECKYIO IUIOTHOCTh MCXOAHOro pactBopa. Ilo oxoHuanuum nocnenHei oOpabOTKH
TIIATEIIBHO OTCACHIBAIOT PACTBOP KPACUTEIISA, BBIHUMAIOT OKPAIICHHYIO HEJUTIOJIO3BI U3 (UIIbTpa,
44 p3BemuBaloT (Macca a, I) ¥ MOMEUIAI0T B YUCTBINA CTEKJISIHHBIA MOPUCTBIN (QUIIBTP C KPAaHOM.
[Tocne storo nmnst uzBnedeHus: MI™ okpamieHHy0 1EUII0JI03Y MOBEPTatoT Cieayromei oopadboT-
ke: 1. YeTbipexkpaTHOM MPOMBIBKE MOPIUAMHE 110 25 cM3 pactBopa colisiHoi kuciaoTel 0,01 M ¢
NepeMeNMBaHIEM 110 5 MUH IIPU 3aKPBITOM KpaHe; QHIbTpaT cOOMpaloT B MEPHYIO KOJIOY BMe-
CcTUMOCTBI0 250 cM3 1 1oBOAAT ero o0beM conssHor kuciotor 0,01 M o metku (punbTpar 1).
2. YerblpexKpaTHOW MPOMBIBKE MOPLUAMU 110 25 cM3 pacTBopa cossiHoi kucioTsl 0,01 M ¢ ne-
peMenBanueM 1o 10 MUH Ipu 3aKpBITOM KpaHe; QUIbTPAT COOMPAIOT B MEPHYIO KOJIOY BMe-
ctumoctbio 100 cm3 (dumbtpar 2). 3. UeTbipexkpaTHON MPOMBIBKE MOPUUAMH 10 25 cM3 pac-
TBOpA COJITHOM KUCJIOTHI B 3TaHOJIe KoHIeHTpanuen 0,2 M ¢ nepemenmuBanueM 1o 10 MmuH npu
3aKpBITOM KpaHe; GUIBTPAT COOMPAIOT B MEPHYIO K010y BMecTHMOCThIO 100 cM3 1 TOBOISAT ero
00BbEM pacTBOPOM cOJIIHOM kucioTsl B 3Tanoise 0,2 M 1o metku (¢pumibstpar 3). Ilocne nocnen-
HEl TPOMBIBKM, HECMOTPS Ha OECIBETHBIM (HIBTPAT, BOJOKHO MOXKET COXPAHATH CIa0YI0
OKpacKy, 00yCJIOBJICHHYIO YaCTUYHO HeoOpaTUMbIM cBsizbiBaHMeM MI'. OpHako yaepxkuBaeMas
Macca Kpacurens faeT omnoky He 6oraee 1 % ot onpenensemoro 3HaueHus. [IpomMbITOE€ BOITOKHO
MOMEIIAIOT BO B3BEUICHHBIN OIOKC U BBICYIIMBAIOT B CYIIMJIBHOM IIKa(y 10 HOCTOSHHONW Macchl
(macca g, r). IlonmydyeHHble QuIbTpaThl MOJABEPraroT (HOTOKOJIOPUMETPUPOBAHUIO, MPU 3TOM
¢mibTpar 1 pazdasisror B 10 pa3 (Hanpumep, 10 cm3 1o 100 cm3 ), a ¢punbTparts! 2 u 3 uccie-
nyroT 0e3 pazbaBieHus. M3MepstoT onTHueckue MIIOTHOCTH (PUIBTPATOB U MO COOTBETCTBYIO-
MM TpajyMpOBOYHBIM rpadukam onpeaenstoT maccy MI' B kaxxaom ¢uibtpare. KomruectBo
kapOokcunpHbIX Tpynn COOH, MMons Ha 100 T aGCOMIOTHO-CYXO0H LETUTFOI03bI, PACCUYUTHIBAIOT
no ¢opmyie:

COOH=( (m1- m0(a —g) + m2+ m3) x0,14)/ (45% g)

rae ml — macca MI' B ¢punbTpare 1, paccuntanHas ¢ yueToM pa3z0aBieHHs GUIbTpaTa, Mr; m2 —
macca MI'" B ¢punbTpare 2, mr; m3 — macca MI' B ¢punbrpate 3, mr; m0 — koHuentpauust MI' B
HCXO/IHOM pacTBope, Mr/cM 3 ; (a — ) — KOJIMYECTBO UCXOAHOTO pactBopa MI', yaepixaHHOe BO-
jgokHOM, T (mu cM 3 ); 1 mr MI' coorBerctByer 0,14 Mr kap6okcunbHbix rpymnn (COOH). 1
mmoiab COOH cootserctByer 0,045 1. IlpuroroBineHue pacTBopa METHJIEHOBOIO Troiy0oro.
Hagecky maccoit okono 140—-150 mr xumudeckn ynctoro MI' BeICYIIMBAIOT B BAKYyMHOM IIIKa-
¢y npu Temmneparype 60 °C 1 pacTBOPAIOT TUCTUIUIMPOBAHHOM BOJIOM B MEPHOM KOJIOE BMECTH-
MOCThIO 1 M 3 1t momyuenus pactBopa konmeHTpanueit 0,0005 momas/am 3 .

IHocTpoenne rpaaynpoBo4HbIX rpa¢gukoB. I'0TOBAT dTanoHHbIE pacTBOpsl MI' B BOJIHOM U
ATAHOJIBHOM PACTBOpax coystHOM KucioTel. C atoi nensto 1 cm3 pactBopa MI' koHIIEeHTpanuen
0,0005 monb/ 1M 3 pa30aBASAIOT B MEPHBIX KOJ0aX COOTBETCTBYIOUIMMH PAaCTBOPAMHU COJISTHON
kucaotsl B 50, 100, 200, 400, 800 pa3. [TomyueHHbIe pacTBOPHI (POTOKOTOPUMETPUPYIOT MO BbI-
nieyka3aHHOW Meronuke. Ha ocHOBaHMM CpeqHMX NaHHBIX 5—0 mapajlebHBIX ONpPEACIECHUN
CTOAT I'padyupoBoUHbIe Tpaduku 11t pactBopoB MI' B Bose u aTaHoIIE.
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JlabopaTopnasi padora Nel3 (2 4)
Tema: OnpenesieHne MaccoBO 0¥ IKCTPATUBHBIX BeleCTB (CMOJI M KMPOB) B JIpeBe-
CHHe.
Leap padoThl: TOMYYUTH NPEICTABICHUE O METO/aX OIMpPENEICHHs SKCTPAKTUBHBIX BEIIECTB B
00pas3iie IpeBeCUHbI
3agauu padoThl: OBIAJETh METOAMKON dSKCTparupoBanus B ammapaTe Cokciera, onpeaeacHus
MacCOBOM J0JIM SKCTPAKTUBHBIX BEILECTB.
3agaHue: B3BECUTh HaBECKy OMWIIOK, coOpaTh ammapaT Cokciera, HOMECTUTh T'HIIb3Yy C HaBec-
KOI B HacaJKy Ui SKCTPAarupOBaHMUs, BBIIOIHUTH SKCTPAKLHUIO, OTOTHATH PACTBOPHUTENb, BBICY-
HIUTH KOJIOY CO CMOJIOM, MPOU3BECTH HEOOXOIUMBIE PACUETHI.
TpeOoBaHusl K O0TYeTY. UTOTH pabOTHI MPEACTABUTh B BHUJE KPATKOH XapaKTEPUCTUKU X072
orpezesieHus: U HEOOXOAUMBIX PacueToB.
OoecneunBamwiue cpeacTsa: O6opynoBanue u nocyna 1. Ammapar Cokcnera. 2. Bymara st
¢bunsTpoBanus. 3. Konba kpyrmomonnas (250 cm3). 4. XonoaunbHUK oOpaTHBIN. 5. BonsHas
Oans. 6. Dnexrpuyeckas muTka. 7. llkag cymmnsHbiid. 8. Becsl ananutudeckue. 9. YcranoBka
JUISI IPOCTOM MEePETOHKU.
Peaxtusbi: 1. /{usTriioBsiii 3dup wnm cnupTo-TosyosbHas cMech (1:2). 2. Ananuzupyemoe Chl-
pbe (OTHITKH)
TexHosorust BbInoIHeHUsI padoTsl. Metoguka 3xcTparnpoanusi B annapare Cokciera
HaBecky BO3AyIIHO-CYXUX JPEBECHBIX OMUIOK MAacCO 2—5 I MOMENIAIOT B TUJIb3Yy, CBEPHYTYIO
13 QUIBTPOBAIBHOW OyMaru, MOMENAloT B HACAJAKY JJIS SKCTParMpOBAHHS, TMPUYEM YPOBEHBb
ONMUWJIOK B Tmib3e — Ha 1-1,5 cM HIbke ypoBHsS cudoHHON TpyOku. B konby (obovem 250 mur)
HaymBaroT 150 mi pactBoputens. Cobuparot ammapar Cokciera, KOTOPBI COCTOMT MX KOJOBI
JUISL pacTBOpUTENs, Hacaaku ais skcrparupoBanus (100 mi) ¢ cudonHol TpyOKOoil 1 0OpaTHOTO
XOJOAMIBHIKA, M CTAaBAT €ro Ha BOAAHYIO OaHio. Temmeparypy BOISHOW OaHW PEryJIHPYIOT B
3aBHCHUMOCTH OT IpuUMeHsieMoro 31 pacTBopuTens. DKCTparupoBaHUE MPOBOAT B TeUeHUE 6 4
IIPY SHEPTUYHOM KHUIICHUU PAcTBOPUTEIS (CIMBHI Yepe3 CU(POHHYIO TPyOKy — Kakapie 10 MuH).
3areM anmapaT CHUMAIOT ¢ OaHM, OTCOEIMHAIOT HACAJKy OT KOJOBI U XOJOIMIBHUKA. DKCTPAKT
NEPETUBAIOT B BBHICYIIEHHYIO /10 TIOCTOSIHHOM Macchl KoyOy, U OTTOHSIIOT PacTBOPUTEL Ha BO-
JsiHOM OaHe uepe3 MpsIMOil XOJOJUIBHUK. Bce 4acTH yCTaHOBKHM 7Sl OTTOHKH PacTBOPUTENS
JOJKHBI OBITH coeuHeHbl nundamu. Konby co cMoioil cymaT B CymmiibHOM HIKady IpHu TEM-
neparype (103 + 2) °C 10 moCTOSHHOI Macchl ¥ B3BEMIUBAIOT. MaccoBYIO OO HKCTPAKTUBHBIX
BeIECTB, % Kk abc. cyX. IpeBECUHE, PACCUUTHIBAIOT 1O (hopMmyJie:
E= (m1- m/g)x100
rae ml — macca Koi0bl CO CMOJION; T; M — Macca IMyCTOM KOJ0bl, T; g — Macca adC. CyX. HaBECKH
JpeBECHHBI, T. PacxoxaeHue Mexay pe3ysibTaTaMy NapajlieNIbHBIX ONpeeseHH He JO0JKHO
npesbimiath 0,5 %. [1o monydeHHOMY pe3yJbTaTy pacCUMTHIBAIOT KOIPHUIIUEHT IKCTparupoBa-
HUS
K> =(100- E)/ 100.

JladbopaTopHas padora Nel4 (2 4)
Tema: OnpeaeneHue MeTHOT0 YHUCJIA HEJLTIOJO03bI.
Hean padoThl: TOTYYUTHh IPEICTABICHUE O PEAYIHUPYIONIEH CITOCOOHOCTH allbJACTUIHBIX TPYIIII,
COJIepKAIIUXCS B LIEIUTIOJIO3E.
3agaun padoThI: OBIAJECTh METOJIUKOW OMpENeNeHUs PEAYIHUPYIOMEH CTOCOOHOCTH aJlbIeTH -
HBIX TPYIII [0 METHOMY YHCIY.
3agaHue: MPUTOTOBUTH PeakTUB DeMHTra; B COOTBETCTBUU C METOJIUKOHN BBITIOJHUTH OIpeIese-
HUE ¥ pacdeT MEJIHOTO YHCIa MEeJUTFOIO3bI.
TpeGoBanusi K O0TYETy: UTOTH PabOTHI MPEACTABUTH B BUJEC KPAaTKOH XapaKTEPUCTHKH XOja
ompezeNeHus: 1 He0OXOAUMBIX PacueTOB
Ob6ecneunBaromue cpeacrBa: Odopynosanue u nocyaa 1. Konosr konndeckue (50, 250 cm3 ).
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2. bropetku 25 cm3 . 3. Xomomunbauk obpatabid. 4. @unetp [lota (ITOP 100). 5. Boponka
broxuepa. 6. Konba Bynzena. 7. Crakanst (250 cM3 ). 8. CrexnsHHas nanouka. 9. BomocTpyii-
HBII Hacoc. 42 PeaktuBel 1. Bo3aymHo-cyxas nemttono3a. 2. Meansiii kynopoc CuS0O4 - 5H20.
3. CerneroBa coib KOOC(CHOH)2COONa - 4H20. 4. I'mnpokcun Hatpus. 5. Cynbdar xenesa
(IIT) Fe2(S0O4)3. 6. Cepnas kucnora koHil. (p = 1,84 r/cm3 ) u 60 %-s1. 7. ®enondranenn. 8.
Tuonnanat ammonnsi NH4SCN. 9. [lepmanranat kanus 0,04 M.

TexHoJI0rus BHINOJTHEHHS PadoThI

I'otoBsT nBa pactBopa: A — 62,5 r CuSO4 - SH20 B 1 1M 3 Boasl; b — 346 r cerneToBoit cou u
150 r NaOH B 1 am 3 Boabl. s pactBopenus: ocaaka meau (I) rorossit pactBop Bl — 50 r
Fe2(S04)3 u 200 r xonm. H2SO4 B 1 am 3 Boas! wim pactBop B2 — 100 r (NH4)2Fe2(S04)3 -
24H20 u 140 r xonu. H2SO4 B 1 1M 3 Boasl. HaBecky Maccoit 0ko10 1 T BO3AyIIHO-CYXOH 11eJI-
JIIOJIO3bI TIOMEINAIOT B KOHUYECKYIO Kooy (250 cm3 ), npuiuBaroT 20 cM3 AHCTHILTUPOBAHHOM
BOJIBI M HarpeBaroT /10 kumneHus. OTHOBpEMEHHO B JBe KOHMUEcKue Konobl (50 cM3 ) uz Orope-
TOK HaJIUBAIOT 110 20 cM3 COOTBETCTBEHHO pacTBOPOB A U b. PacTBopbl HarpeBaroT 10 KUIICHUS
U CIMBAIOT BMECTE B OJHY U3 K0JI0. OOpa30BaBIIMIACS PACTBOP TEMHO-CUHETO I[BETa OCTOPOKHO
BJIMBAIOT B KOJOY C HaBECKOW, 3aKpBHIBAIOT MPOOKOH C BO3AYIIHBIM XOJOAMIBHUKOM U CTaBST
KoJIOY Ha Topsdyio MTKy. C MOMEHTa 3aKkuIaHus (MOSIBICHHS ITEPBOTO My3bIPbKa) COJCPIKH-
MO€ KUISATAT TOYHO 3 MUH. Bo BpeMs KursiueHus HeOOXOUMO CIEAUTh, YTOOBI HE OBLIO BHIOPO-
COB W3 KOJOBI B XOJNOAWIBHHK. [locie 3TOro cHUMAroT KoJOy C IJIMTKH, OBICTPO OOMBIBAIOT
MpOOKY BO3AYLIHOTO XOJIOAUIbHUKA 50 MIT TUCTHIUITMPOBAHHOW BOJIBI, CIMBAIOT ATY BOIY B KOJI-
Oy ¥ OXJIQXJAIOT ee MoJ MPOTOYHON Boaoi. ComepKuMoe KOJIOBI TOCiIe OXJIaKICHUS (PUIBTPY-
10T Yepe3 CTeKISHHBIN (unbTp moj BakyymoM. Llemmono3y ¢ ocagkom Cu2O npombIBatOT TOpsi-
Yeil BOIOW 0 HEUTpalbHOW peakuuu 1o ¢GeHondranenny (MHIAKATOP NMPH HAHECEHUH Ha IIel-
JII0JI03Y HE JIOJDKEH JaBaTh po30BOro okpamrBanus). [Ipu ¢punbTpoBaHNN HEOOXOAUMO CIEAUTD,
4yTOOBI LIeJUTI0103a ¢ ocaakoM Cu20 Bo u3bexkaHue OKUCIEHUS MOCIEIHEr0 KUCIOPOAOM BO3.LY-
Xa HaXOJUJIAch MOJ BOJAOH. 3aTeM MOPUCTHINA CTEKIISSHHBIA (PUIBTP C MPOMBITON LIEJUTIOJIO301 U C
0CaJIKOM, TIOKPBITBIMU BOJIOHM, MEPEHOCAT Ha APYTYI0 YHCTYIO OTCOCHYIO KoJOy. OTcachiBaroT
BO/Y, OBICTPO OTKJIIOYAIOT BakyyM, ImpuiuBaioT 15 cm3 pactBopa Bl wnu B2 u nmomemuBaior
CTEKJITHHOW Masio4koil. [locime 3Toro orcacelBarOT KUIKOCTh, OTKIIIOYAOT BaKyyM M IIOBTOPHO
npuiuBaoT 15 cM3 pactBopa Bl mnu B2 , nepemenmnBaroT ero ¢ 0cakoM M CHOBa OTCAaChIBAIOT.
[emrono3y Ha GuiIbTpe MPOMBIBAIOT B JBa mpuema 1o 30 cM3 pacTBopa cepHOIl KUCIOTHI KOH-
neHtpanuet 4 mois/nmM 3 , 3areM 150 cM3 AMCTUIITUPOBAHHOMN BOABI 10 OTPHUIATENbHON peak-
MU Ha kene3o (mpobda tuonuanatom ammoHust NH4SCN He goikHa JaBaTh KPAaCHOTO OKpaIlly-
BaHMs). OUIBTPAT HEMOCPEICTBEHHO B Koj0e byH3eHa TUTPYIOT pacTBOpOM NE€pMaHraHaTa Ka-
nusi, koHnentpanuen 0,04 Mons/am 3 10 TepBOM yCTOMYMBOM pO30BOM OKpacKu pacTBopa (co-
XpaHseTcs Npu BeTpaxuBaHuU 1 MuH). MenHoe umcio, r Ha 100 r aGCoIIOTHO CyXOH LIEIIT0NO0-
3bl, PACCUUTHIBAIOT 1O (hopmyIie

Cu=(( vx0,00254)/ g) x100

rae v — o0beM pacTBopa repMaHraHaTta Kanus konuentpaiuei 0,04 monas/mm 3 , u3pacxogoBaH-
HBI Ha TUTpoBaHue, cM3 ; 0,00254 — macca menu, coorBeTcTByIoNas 1 ¢cM3 pacTBopa nepmas-
raHata kaiaus KoHunentpamueit 0,04 mons/am 3 , T; g — Macca aOCOOTHO-CYXOM IIEJUTIOJIO3HI, T.
Pacxoxnenne Mexay pesyiabTaTaMH ABYX MapaiienbHbiX onbIToB 0,03 T mpu ypoBHE mokaszaTe-
a1t Meguoro uncna g0 1,0 r; 0,2 r — ceprie 1,0 T.

JlaGopaTtopHasi padora NelS (2 4)
Tema: Onpenenenue conep:kanus ajib(a-1ea10103bl.
Hean padoThl: MOTYYNTH MIPEACTABICHHUE 00 aib(a-TeIUTI0NI03e.
3agaum paGoThI: OBIIAIETh METOIUKOM ONpeeNICHUs COJIepKaHUs allb(a-IeITI0JI03bI.
3agaHue: onpeneNIuTh MaCCOBYIO JOJIO LIEJUIIOJIO3bI B ChIPhE YePe3 XOJIOLEII0N03y — B3BECUTh
HAaBECKY XOJOLEIUII0JIO3b], TPUrOTOBUTE 17,5 %-if pacTBOp TMApOKCHaa HaTpusi, oOpaboTarhb
HABECKY MPUTOTOBJIEHHBIM PAaCTBOPOM COIJIACHO METOJUKE, MOIY4YUTh alb(a-11eJuIi0JI03y, BbI-
YHUCIIUTh €€ MaCCOBYIO JIOJIIO B IPEBECUHE
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TpeGoBanuss K oT4eTy: UTOTU PabOTHI MPEACTABUTh B BHJIE KPAaTKOM XapaKTEpUCTHUKU XOJa
ompeeNeHus: U HEOOXOAUMBIX PacueTOB

Ob6ecneunBarommue cpeacra: O6opynoBanne u nocyna 1. Crakan pabopatopusiit (250 cm3 ).
2. Hunuuap mepusliid. 3. Bogsuaas 6ans-tepmocrat. 4. @wibTp crexnsaaubiid (knacc [IOP 160). 5.
[Mkad cyummbnelii. 33 Peaktussl 1. 'mapokcun Hatpust NaOH 17,5 %-it. 2. I'uapokcun HaTpus
NaOH 8,3 %-ii. 3. JuctmupoBanHas Boja. 4. YrcycHas kuciota 10 %-s.

TexHosiorus BbINOJHeHUs padoThl HaBecky BO3QyIIHO-CyXOH XOJOLEIUIFOI03bI, MaCCOM OKO-
70 1,5 r momemaroT B cTakaH BMeCTUMOCTHIO 250 cm3 . MepHbIM nunuHApoM 0epyT 25 ecm3 17,5
%-ro pactBopa NaOH u ycranasiuBatot Temneparypy 20 °C. Jlo6aBisroT k xonomuemttoiose 10
cM3 3TOro (TepMOCTaTUPOBAHHOTO) PACTBOPA M MOMEIIAIOT CTaKaH, MOKPHIThIA YaCOBBIM CTEK-
JI0OM, B BOJSHYIO OaHro-TepMocTaT ¢ temneparypoit (20,0 = 0,1) °C. OcTOpoXKHO TOMEIIMBAIOT
XOJIOLEIUIIOJIO3Y CTEKJITHHOW MajJOuKOM ISl MPOMUTKH oOpasia mienoubto. Yepes 2 MuUH 00pa-
3€ll SHEPTUYHO MEePEMEIIUBAIOT AJIsl pa3zesieHuss KoMoukoB. [lo ncreuenun 5 MuH nocine q00aB-
JIEHUs TIEpPBOM MOPLMM pacTBOpa TMAPOKCHUIA HATpUs JOOABISAIOT €ro CIEAYIONy nopuuio (5
cM3 ) U CHOBa Maccy THIaTeNbHO nepememnBaT. CiycTs eme 5 MUH 100aBIsSIOT HOBYIO IOp-
M0 pacTBopa mienouu (5 cm3 ) u nepememnBaroT. [locnenuioro nopiuto pactopa (5 cm3 ) g0-
OaBysArOT yepe3 15 MuH OT Havana oOpaboOTKU M CHOBA mepeMenuBaioT. [lonyueHHyo peakiu-
OHHYIO CMECh OCTaBJISIIOT B OaHe-TepmocTare 30 muH. Takum o0pa3om, oOmIast mpoIOIKUTEIb-
HOCTb 00paboTku coctasisieT 45 muH. [locie sToro k cmecu 106aBnsa0T 33 cM3 AUCTUILIUPO-
BaHHOM BOJbI ¢ TeMiieparypoit 20 °C, B pe3ynbTare yero Macconas nosst NaOH cHumkaercs 1o
8,3 %. [lonydyennyio anbda-1erirono3y oTGUIbTPOBLIBAIOT HA BBICYIIEHHOM MOPUCTOM (DUITb-
Tpe u npombiBatoT 8,3 %-m pactBopom NaOH (100 cm3 , 20 °C), a 3aTeM ITUCTHILIIMPOBAHHON
BOJIOM, CMBIBas BCE BOJIOKHA anb(a-11euitoso3bl Ha ¢uibTp. [lpu GunbTpoBaHUU U IPOMBIBKE
UCIIONIB3YIOT OTCOC. [l yCKOpEeHMsI MPOMBIBKM PEKOMEHIYETCSl NMPEKPATUTh OTCAChIBaAHUE,
HANOJHUTH (UIBTP BOAOH (HAa 6 MM HIKE Kpasi), TIIATEIbHO MepeMenIaTh LeUTI0NI03y Ha (uilb-
Tpe JUIs pa30MBaHUS KOMKOB U CHOBa (PMIIBTPOBATH ¢ OTCOCOM. TaKyro onepamuio cieayeT Ipo-
BeCTH JBaxbl. [locie mpoMbIBKY B PHIIBTpP C HEIUTI0I0301 3anmuBaoT 15 cm3 10 %-it ykeycHoOU
KHCJIOTBI KOMHATHOM TeMIepaTypbl; ISl TPOMUTKH IEJUIIOJIO3b KUCIOTOW OCTaBISIOT KUCIOTY
Ha ¢uiIbTpe Ha 1 MUH, MOCie 4ero OTGUIBTPOBBIBAIOT €€ C 0TCOCOM. [IpOMBIBAIOT LEIUTIONO3Y
JUCTHIIMpoBaHHON BoaoH (20 °C ) mo HelTpanbHON peaklH M0 YHUBEPCATIbHON MHIUKATOP-
Ho Oymare unu penondranenny. OuibTp ¢ anbda-1enT0I030i CyIaT B BAKYYMHOM CYIIHIIb-
HoM mikady npu temmeparype (103 + 2) °C 1o nocTosHHON Macchl U B3BELIMBaIOT. MaccoByo
JOJ0 anb(a-1euToNo3bl, % K UCXOAHON (HEOOECCMOJNIEHHOMN) NPeBECHHE, PAaCCUMTHIBAIOT O
dbopmyire:

Co=(( m1- m)/ g)x Hx100

rae ml — macca puiibTpa ¢ anbda-1esuII030M, T; m — Macca mycrtoro QuibTpa, T; g — Macca
abc. cyX HaBEeCKH XOJIOIEIITI0N03bl, T; H — MaccoBas 40151 XOJIOIEIUTION03bI B a0COMOTHO-CYXOU
UCXO0/IHOM (HeoOeccMOIeHHO) npeBecune, %. PacxoxaeHue Mexay pe3yiabTaTaMu JIByX Hapa-
JIENbHBIX OMBITOB HE JOJKHO npeBbimath 0,8 %o.

JlabopaTopnasi pabora Nel6 (2 4)
Tema: OnpenesieHue 1eJI10J103b1 A30THO-CIIMPTOBBIM MeT010M (MeTo0M Kiopuinepa)
Heanb padoThl: NONYYUTh MPEACTABICHUE O METOAAX OMPEEICHUS IEJUTI0JI03bl B IPEBECHOM
CBIPbE.
3agaum padoThI: OBIAJETh METOJUKOW OMpPENETICHUsl LEUII0NI03bl a30THO-CIUPTOBBIM CIIOCO-
oom.
3anaHme: NPUTOTOBUTH Aa30THO-CIIUPTOBYIO CMECH, OCYIIECTBUTH OIPEICICHHUE IEIUII0JIO3b B
JIPEBECHBIX OMMJIKaX B COOTBETCTBHH C METOJIUKOW M BBITIOJIHUTH PAaCUYeT MAaCCOBOU JIOJIN BBIJIC-
JICHHOM TIE€JUTIOJIO3BI.
TpeGoBaHusi K 0TYeTYy: UTOTH PabOTHI MPEICTaBUTh B BHUJEC KPATKON XapaKTEPUCTUKH XOJIa
ompeseNeHuss U HEOOXOAUMBIX PacueTOB.

24



Ob6ecneunBaromue cpeacrBa: O6opynoanue u nocyaa 1. Konba xonmueckas (250 cm3 ). 2.
XononunbHUK 00patHblid. 3. bans BonsHas. 4. @unbtp crexisHHbIN (knace [IOP 160). 5. Konba
bynzena. 6. lllkad cymmunpHbi. 7. Bechl ananuTtuueckue. PeaktuBel 1. Kucnora azotHas (p =
1,4 r/em3 ). 2. AuctmupoBanHas Boja. 3. CiupT 3THIIOBBINA 95 %-ii. 4. OnHMIKK ApeBECHBIE.
s aHanmm3a KUCIOJNIb3YIOT a30THO-CIIUPTOBYIO CMECh, COCTOSIIYIO M3 OJHOrO 00beMa KOHIIEH-
TPUPOBAHHOW a30THOW KHUCIOTHI (TIOTHOCTHIO 1,4 r/cM3 ) 1 yeThipex 00beMoB 95 %-T0 3TaHo-
na. ['oTOBAT cMech B BHITSDKHOM IIKady. OCTOPOXKHO MpHU NEpeMENINBaHUH BIUBAIOT a30THYIO
KHCJIOTY B CIIUPT; MIEPEIUBAIOT B KOJIOY C MPUTEPTOI MPOOKOIA; CMECH JIOIATO HE XPAHUTCSI.
TexHoJi0rMsi BbINOJHEHUsA padoTbl HaBecky BO3yIIHO-CYXHX OMUJIOK Maccoi okojo 1 r mo-
MEIIAIOT B KOHUYECKYI0 KonOy (250 cM3 ) u 100aBisgIOT MEPHBIM HMJIMHAPOM 25 cM3 a30THO-
cuptoBoil cmecu. K konbe npucoequHsAI0T 00paTHBIN XOJIOJMIBHUK U KUISTIT OMUJIKU CO CMe-
ChIO Ha BOJsIHOM OaHe B TeueHue 1 4 (He momyckasi OypHoro kureHus). [locie okoHuaHMs KUIIe-
HUS ONUJIKaM Jal0T OCECTh, OCTOPOYKHO CIMBAIOT KHUJIKOCTh Y€pe3 BBICYIICHHBIHN 10 TOCTOSIHHON
Macchl CTEKJITHHBINA (QUIBTP (MOXKHO TIOJB30BATHCS «IIPOMEKYTOUHBIMY (punmbTpom). [Tonasiime
Ha (UIBTP ONMMJIKH CMBIBAIOT 0OpaTHO B KOJIOY, HCTIONB3YS 25 cM3 CBEXKEH a30THO-CITUPTOBOM
CMECH, U CHOBA KHUIATAT ¢ OOpPaTHBIM XOJIOAWILHUKOM B TeueHue 1 4. Takyro oOpaboTKy mpo-
BosT 3—4 paza. Ilocne 3-it 00paboTKu AenaroT npoOy Ha MOJHOTY AETUTHU(UKALUU: TPU3HAK
KOHIIA JCTUTHU(PHUKAIIMYA — OTCYTCTBHE KPACHOTO OKPAIIMBAHUS MO ACHCTBUEM Ha MpoOy 1e-
JI0J103bl (HECKOJIBKO BOJIOKOH) COJITHOKUCIIOTO pacTBOpa (IOPOIIIIONNHA; TPUCYTCTBUE JTUTHU-
Ha OOHApY>KUBAETCS 10 OPAH)KEBO-KENTOMY OKpammrBanuto. [locie nmocnenaneit 00paboTku me-
J10J103Y OT(GUIBTPOBBIBAIOT HA BBICYIICHHOM JO MOCTOSHHOM Macchl MOPUCTOM CTEKISTHHOM
bunsTpe ¢ oTcocom, rpombias 10 cm3 cBexkero pacTBopa, a 3aTeM ropsuei Bojo. OTMBIBKY OT
KHUCIIOTHI MPOBEPSAIOT MO MHAMKATOPY METHIIOBOMY OpaH)KEBOMY, HAHOCS KAaIlIl0 pacTBOpa Ha
LEJUTI0JI03Y — B IPUCYTCTBUM KHUCIIOTHI — KPACHOBAThI OTTEHOK. [Ipy OTCYTCTBUM LIBETa MHAU-
KaTop CMBIBAIOT BOJOU. PUIbTp C LEUI0I030M cymar npu temneparype 103 £ 2 °C go nocro-
SIHHOW MAacChl M B3BEUIMBAIOT. 35 MaccOBYIO JIOJIO «CHIPOI» LEIUTI0N036I, % K adc. CyX. ApeBe-
CUHE, PACCUUTHIBAIOT 1O (hopMyJie:

C=((m1- m)/ g) x100

rae ml — macca QuibTpa ¢ HEIITI0I030H, T'; M — Macca IMmycToro GuibTpa, r; g — Macca abe. cyx.
HAaBECKU JpEBECHHBI, T. /1 pacyeTa MacCOBOM JTOJIM YUCTOM LIEJIIIOI03bI BHOCAT IOIIPABKY Ha
OCTaTOYHBIE NIEHTO3aHbl: MAaCCOBYIO JOJI0 «CBIPOW» LIEIJUIIOJIO3bl YMHOXKAIOT Ha MONPAaBOYHBIN
koa¢p¢urment (100 — P)/100, rae P — maccoBast 10151 OCTaTOYHBIX IIEHTO3aHOB B LIEJUII0JI03€, Y0.
OO6b1uHO P B memmono3e U3 IpeBecuHbl XBOMHBIX Mopoa 5—6 %, nuctBeHHbIX — 9—10 %. Pac-
XOXKIEHHE MEXIY pe3ysbTaTaMu JBYX MapajljIesIbHbIX ONpPEeIeHUI He TOJKHO npeBbimaTh 1,0
%.

JlabopaTopnasi pabora Nel7 (2 u)
Tema: KapOokcMMeTHIMPOBAHHE LEJLTI0JI030COAECPKAININX PACTHTEIbHBIX MaTepHAJIOB
CYCIEH3MOHHBIM CIOCO00M
Heapb padoThi: 1OTyYnTh KaPOOKCUMETUIMPOBAHHBIN POAYKT.
3agaum padoThI: OBJIAJETh METOJIMKOM MOTyUYeHUs KapOOKCUMETHIMPOBAHHOIO MPOU3BOIHOIO
CYCIIEH3UOHHBIM METOJIOM.
3agaHue: B3BECUTh HABECKY MCXOJHOIO CHIPbS, IPUTOTOBUTH HEOOXOAUMBIE PACTBOPHI, BBHINOJ-
HUTh 00OpabOTKY HaBECKM B COOTBETCTBUU C METOJMKOW, BBICYIIUTH MOITYYEHHBIH MPOAYKT.
TpeOoBaHnus K 0TYeTy: UTOI'M PabOTHI MPEJICTABUTH B BUJAE KPATKOM XapaKTEPUCTUKU X072
ornpezeNeHus: U HE0OXOAUMBIX PacueToB.
ObecneunBaromme cpeacrsa: O6opynosanue u nocyna 1. Konba kpyriononnas. 2. Mexanu-
yeckas mewmanka. 3. @unptp [lloTTa. 4. Konba bynzena. Peaktussl 1. McxoaHoe pacTutenbHoe
celpwe. 2. M3onpnunossiil cnupt. 3. I'mapokeun Hatpus 30 %-ii. 4. MoHOXJIOpyKCyCHAasl KHCIIO-
Ta. 5. OTUnoBkIi ciupt 96 %-i. 6. YrcycHas kucinota 90 %-1.
Texnosorus BeinojHeHusi padorsl Meroguka kapoéokcumernauposanus. Hasecky 5 r Bo3-
JTYIIHO-CYXOT'O CBhIpbs SHEPTHUYHO NepeMemmnBaroT B 60 cM3 uzonpomnmwioBoro cnupra. IIpomon-
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kasi mepeMeninBanue, nocreneHHo (B teueHue 30 muH) nobasistor 40 cm3 30 %-ro BoaHOrO
pactBopa NaOH n nepememmBaroT Ipu KOMHaTHOW Temueparype okojio 1 4. 3aTeM B TeueHue
30 muH nobaBisarOT 6 T MoHOXJIOpYyKCcycHON kucinoThl (CICH2COOH). Cocyn ¢ peakimoHHOM
CMECHIO 3aKPBIBAIOT, TIOMEIIAIOT HA 0AHIO M BBIICPKUBAIOT 2 4 nipu Temmeparype 55 °C. Ilomy-
YEHHBIA MPOAYKT OTACIISIIOT JIEKaHTalMel, cMeuBatoT ¢ 96 %-M 3TaHoIOM, COJEpKalUM IS
HelTpanu3anun n30bITKa menoun 90 %-1o ykcycHyro kuciaoty 1o pH 5. 3arem nmpoaykT aexaH-
THUPYIOT, IPOMBIBAIOT 96 %-M 3Tanonom u cymat npu 60 °C.

6 IMJAKTUYECKHUE MATEPHUAJIBI JIUIS1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OIIeHO‘lHLIe CpeacTBa, MOKa3aTeJId U KPUTEPUHU OLICHUBAHUSA KOMIIeTeHII Ui

HNupexc OuenouHoe IMoka3aTenu Kpurepun oueHuBanus
KOMIIe- CpeacTBO OLICHUBAHMS ¢()OpMHPOBAHHOCTH KOMIIETEHIM I
TeHIUH
ITK-1 KontponbHast | Huskuii — Heyno- [0 OIIMOOK U HEJOYETOB IIPEBOCXOIAIIEE
[1K-5 paboTa BJIETBOPUTEIIHHO HOPMY, IIPH KOTOPOI MOXKET OBITH BbI-
OIIK-1 CTaBJICHA OIICHKA «3»
OIIK-2 IToporossiit — [PAaBUJIBHO BBIIIOJIHUI HE MEHEE
YJIOBJIETBOPUTEIb- | MOJIOBUHBI pa0OTHI UJIU JOIYCTUI: HE
HO 0oJjiee IBYyX IpyObIX OIKUOOK; I HE

Oosiee 0JHOM TPyOOH 1 OJTHOW HETPyOOit
OLIMOKH U OJJHOTO HEJ0YETa; WU HEe
Oosee IByX-TpexX HErpyObIX OmuOOK;
WM OJIHOM HEerpy0oii OMMOKU U Tpex
HE0YCTOB; WIH IPU OTCYTCTBUU OIIH-
OOK, HO TIpY HAJIMYUU YETHIPEX-TIATH
HEJIOYETOB.

bazoBblit — xopolo [THU paboTy MOTHOCTHIO, HO JOMYCTHUI B
Hel: He 0oJiee OHOM HerpyOoit omumo-
KU U OJTHOTO HeJoueTa Ui He 0olee
JIBYX HEJI0YCTOB

Bricokuit — otnu4- feHa 6e3 ommnbok, yka3aHbl Bce

HO pacdeTHbie (HOPMYITBI, CITHHUAIIBI H3ME-
penusi, 6e3 OIMOOK BBHITTOTHEHBI MaTe-
MaTHYECKHE PACUCThI

Otuer no na6o- | Huzkwuit — Heyno- CTaBUTCSA, €CJIM JOIMYIIEHbI CyIlle-
paTopHO# pabo- | BIECTBOPUTEITHHO CTBEHHBIE OIMIMUOKH (B X0JI€ IKCIEPHU-
T MEHTa, B 00BACHEHUH, B 0OPMIICHUU

paboThl, MO TEXHHKE O€30IaCHOCTH, B
paboTe ¢ BeuiecTBaMM U mpubopamu),
KOTOpPbIE HE UCIPABJISIOTCS Jaxke 10
YKa3aHHUIO MIpenojaBaTels.

[ToporoBslii — yz10- | CTaBUTCS, €CJIM JIOMYIIEHBl OJIHA-JBE
BJIETBOPUTEIILHO CYILIIECTBEHHBbIE OMIMOKU (B XOJe JKC-
MEpUMEHTA, B OOBSICHEHUHU, B 0POpPM-
JeHuHu paboThl, MO TeXHUKe Oe3orac-
HOCTH, B paboTe ¢ BeUIeCTBaMU U MpHU-
O6opamMM), KOTOpbIE€ HCHPABISAIOTCA C
MIOMOIIBIO MPEenoaBaTesl.

ba3zoBelii — XOpo- | a) paboTa BBIOIHEHA MPaBUIIbHO, 0€3

26



1o

CYIIECTBEHHBIX OIIHOOK, C/ICTaHbI BbI-
BOJIBI;

0) JOMyCTUMBI: HETOJHOTA TPOBEICHHS
Wi 0QOPMIICHUS SKCIEPUMEHTa, OJIHA-
JIBE HECYIIIECTBEHHBIC OLTUOKU B MPOBE-
JICHUM Wi 0(hOPMIICHUH SKCIIEPUMEHTA,
B MpaBWiIax pabOThl C BEMIECTBAMHU H
npudopamMu

Bricokuit — or-
JIAYHO

a) paboTa BBITIOJIHEHA MTOJTHO, TPABUIIb-
HO, 0€3 CYIIECTBEHHBIX OIIMOOK, CIena-
HBI BBIBOJIBI;

0) SKCTIIEPUMEHT OCYIIIECTBIJICH TIO IIaHY
C Y4eTOM TEXHHKH 0E30IacHOCTH W TIpa-
BWJI pabOThI C BEIlECTBAMH M NpuOOpa-
MHU;

B) MMEIOTCS OpPTraHM3alMOHHBIC HABBIKH
(TToepKUBAETCS YMCTOTA pabovero Me-
CTa W TOPSJIOK Ha CTOJIE, SKOHOMHO HC-
HOJIb3YIOTCSl PEAKTHBBI).

Tect Huskuii — no 60 3a BEPHO BBIIOJHEHHOE 3aJJaHUE TECTH-
O0aJIOB (HEYIOBJIe- | PyEMbId TOJy4aeT MaKCHMaJIbHOE KO-
TBOPUTEJIHHO) JAM4YecTBO OanioB, MPEayCMOTPEHHOE
[Toporoserii — 61- | 11 5TOTO 3aJaHusA, 38 HEBEPHO BBIIIOJI-
75 6amnoB HEeHHoe — Hojdb OamnoB. [locme mpo-
(ynosnerBopu- XOKJICHUs TECTa CyMMUPYIOTCS pe3yJib-
TEJIHHO) TaThl BBITIOJTHEHUS BCEX 3aJaHUIA.
BazoBerii — 76-84 [ToncunTteiBaeTCs NPOLEHT IPABHIBHO
6as10B (XOPOIIIO) BBINIOJIHEHHBIX 33JaHUl TecTa, IOCIe
Bricokuit — 85-100 | 4eT0 3TOT MPOLEHT IIEPEBOJUTCSI B
0aJIoB OLIEHKY, PYKOBOJCTBYSCh YKa3aHHBIMH
(oTyMuHO) KpUTEPUSIMU OLICHUBAHMSL.

Pedepar Huskuit — veyo- Tema pedepara He pacKpbITa, OOHApY-
BJIETBOPUTEIIBHO JKHUBAETCS CYLIECTBEHHOE HENTOHMMaHUE
pOOJIEMBI.
[Toporossrii — HUMEIOTCS CYLIECTBEHHBIE OTCTYILICHUS
YIIOBJIETBOPHUTENb- | OT TpeboBaHMi K pedepupoBanuto. B
HO YaCTHOCTH: T€Ma OCBEIECHA JIUIIb Ya-

CTHYHO; IOMYIIEHBI (paKTUUECKHE
omuOKH B coJiepkaHuu pedepara uim
P OTBETE Ha JOTMOJHUTEIbHBIE BO-
IIPOCHI; BO BPpEMA 3alIUTBI OTCYTCTBYCT
BBIBO/I.

ba3zoBslii — xopomo

OCHOBHBIE TpeOoBaHUS K pedepary u
€r0 3aIUTe BBIOJHEHBI, HO MPH TOM
JONyIIeHbl HepouéTel. B uyacTHOCTH,
UMEIOTCSI HETOYHOCTH B M3JI0)KEHUH Ma-
Tepuana; OTCYTCTBYeT JOrMyeckas Io-
CIIEZIOBATENIFHOCTh B CYKICHHUSX;, HE
BbIIepKaH 00BEM pedepara; mmeroTcs
yOyuieHus: B 0pOpMIIEHUH; Ha JIOMOJ-
HUTENbHBIE BONPOCHI MPH 3aIIUTE JTaHbI
HETOJIHbIC OTBETHI.
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Bricokuii —
JIAYHO

OT-

BBIMOJIHEHBI BCE TpeOOBaHMS K Hamuca-
HUIO U 3anuTe pedepara: obo3HaUYeHA
npobieMa ¥ 00OCHOBaHA €€ aKTyalb-
HOCTb, C/ICJIaH KPAaTKUN aHAIN3 Pa3iind-
HBIX TOYCK 3PEHUsS Ha paccMaTpuBac-
MYIO MPOOJIEMY W JIOTUYHO H3JI0KEHA
cOOCTBEHHAs MO3UIHUs, CHOPMYIUPOBA-
HBl BBIBOJIBI, TE€Ma PACKPBITA IOJHO-
CTBIO, BBIIEP)KaH O0BEM, COOIIOICHBI
TpeOOBaHMS K BHEITHEMY O(OPMIICHHIO,
JIaHbI TPABWIbHBIC OTBETHI HA JIOIOJ-
HUTEJIbHBIC BOIPOCHI.

Co0OecenoBanue

Husknii
(Hey1oBIETBOPHU-
TEJILHO)

CryzneHT OTBe4aeT HENpaBUIIbHO, HE-
YEeTKO M HeyOeIUTEIbHO, JTaeT HEeBep-
Hble (OPMYJIHPOBKH, B OTBETE OTCYT-
CTBYeT Kakoe-ITHM00 NpeACTaBICHUE O
BOIIPOCE

[Toporosbiii
(ynoBneTBopu-
TEJIBHO)

CtTyzneHT oTBeYaeT HEKOHKPETHO, clabo
apryMEHTUPOBAHO W HE YOCIHUTEIBHO,
XOTs U MMeeTCs KaKoe-TO IMpejcTaBlie-
HUE O BOIPOCE

ba3zoBbIii
(xoporo)

CTy,I[eHT OTBCYACT B LCJIOM IIPaBUJIBHO,
HO HEAOCTATOYHO ITIOJIHO, YETKO H Y6C-
JAUTCIIBHO

Bricokuii
(oTHMYHO)

CraBurcs, eciau IPOJEMOHCTPUPOBAHBI
3HAHHUE BOIIPOCAa U CaMOCTOSITEILHOCTD
MBILLUIEHHS, OTBET COOTBETCTBYET TpE-
OOBaHMAM MPAaBUIBHOCTH, IOJHOTHI U
apryMEeHTHPOBAHHOCTH.

Komnoksuym

Huskuit —
HEYJIOBJIETBOPH-
TEIbHO

- He3HaHHE MPOTrPAMMHOT0 MaTepHana;
- IIpHU OTBETC BO3HUKAIOT 0HII/I6KI/I,

- 3aTPyJAHEHHs TPU BBITIOTHEHUH TPaK-
TUYECKHUX PaboT.

IToporoserii —
YOBJIETBOPUTEIIb-
HO

- YCBOEHHE OCHOBHOI'O MaTepHaa;

- IPY OTBETE JONMYCKAKTCSI HETOYHO-
CTH;

- IPY OTBETE HEIOCTATOYHO MPaBUIIb-
HbIe (HOPMYITHPOBKU;

- HapyILICHUE NOCIEA0BAaTEIbHOCTH B
W3JI0)KEHUHU TPOrPaMMHOI0 MaTepuala;
- 3aTPY/JHEHUS B BBINOJHEHUN MPAKTH-
YEeCKHUX 3aJIaHuH.

bazoBrii —
110

X0po-

- 3HaHUE MTPOTPAMMHOI0 MaTepHaa;

- TPaMOTHOE U3II0KEHUe, 0e3 cyIie-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC;

- IPaBUJIbHOE MMPUMEHEHHUE TEOPETHYE-
CKUX 3HAHMH;

- BJIaJieHHEe HEOOXOAMMBIMU HaBBIKAMH
IIPA BBIIOJIHEHUHA M TMPAKTUYECKUX 3a-
Jiad.

Bricokuit — or-

- TIy0OKO€ U MPOYHOE YCBOCHHE TIPO-
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JIUYHO

TPaMMHOTO MaTepHuala;

- TIOJTHBIC , TTOCTIEIOBATEIIBHBIE , TPa-
MOTHBIE ¥ JIOTUYECKH H3JIaraeMble OT-
BETHI IPU BUIOM3MCHECHUH 33 IaHMS,

- cBOOOJIHO CIIPABIISIOIIMECS C ITOCTAB-
JICHHBIMH 3aJla4yaMH, 3HAaHHs MaTepua-
na;

- IPaBHJILHO 00OCHOBAHHBIC IPUHSTHIC
pelICHUS;

- BIIQJICHUE PA3HOCTOPOHHUMH HAaBBI-
KaMH W TIpUE€MaMH BBITIOJHEHUS TPaK-
TUYECKHUX PaboT.

HenoBas w/wnu | Huskuit Jlnst ka0 J1eJ10BOM HUIPbl KPUTEpUU
poJieBas urpa (Hey1oBIIETBOPH- OLICHMBAHMS ONPEIEIAIOTCS OTAEIBHO
TEJIbHO) B COOTBETCTBUU C IOCTaBJICHHBIMU Li€-
[Toporossiii JISIMM U 33/1a4aMH
(YynoBneTBOpUTENb-
HO)

ba3oBslii (xopor1o)
Bricokwuii (0TIMYHO)

6.2 IIpome:kyToUHas aTTECTAIMS CTYI€HTOB MO JUCHHUILINHE

[TpomexyTouHass arrecrauus SBISIETCA IPOBEPKOM BCEX 3HAHWN, HABBIKOB M yMEHMMU
CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS AUCUUILIUHBL. DOpMOI MPOMEKYTOUHON aT-
TECTALMU 110 IUCLUIUIMHE SBISAETCS 3a4€T.

Jnst OoLleHMBaHUS PE3yNbTAaTOB OCBOCHHS JIHUCLMIUIMHBI IPUMEHSETCA CIEAYIOLIUE
KPUTEPUN OLICHUBAHHS.

Kpurepun ouneHnBaHus YCTHOI'O OTBETA Ha 3a4eTe
Onenka «3a4TEHO0» BBICTABIISETCS CTYAEHTY, €CIH:

1. BOIIPOCHI PACKPBITHI, U3JI0KEHBI JJOTMYHO, 0€3 CYIIECTBEHHBIX OLINOOK;

2. IIOKa3aHO YMEHHUE WIITOCTPUPOBATH TEOPETUUECKHE MTOJI0KEHHSI KOHKPETHBIMU
pUMepamu;

3. IIPOIEMOHCTPUPOBAHO YCBOEHHUE paHee U3yUEHHbBIX BONPOCOB, C(HOPMHUPOBaH-

HOCTb KOMITETCHIIUH, YCTOMYMBOCTh UCIOJIb3YEMBIX YMEHUN U HABBIKOB.
JlomyckaroTcs He3HaYUTEeNbHbIE OIUOKH.
O1eHKa «He 3a4TeHO0)» BBICTABIISIETCS, €CIIH:

1. HE PacKpbITO OCHOBHOE COJIepKaHKie yueOHOro MaTepuana;

2. oOHapyeHO He3HaHUE WM HEMIOHMMaHue Oobliel win Haubosee BaXXHOW 4acTu
y4eOHOro Marepuana;

3. JIOTYIIEHbI OITHMOKH B ONPEJEIICHUN OHITUI, KOTOPbIE HE UCIIPABJICHbI MOCIE
HECKOJIbKUX HAaBOJSAIIMX BOIIPOCOB;

4. He C()OPMUPOBAHBI KOMIIETEHIIUN, YMEHUS 1 HaBBIKU.

6.3 TunoBble KOHTPOJILHBbIE 32/IaHUS UJIM UHbIE MATEPHUAJIbI, HEO0X0AUMBIe J1JIsl
OLIEHKH Pe3yJIbTATOB 0CBOEHUS JUCHMIIIHHBI

INPUMEPHBIE KOHTPOJIBHBIE PABOTbBI

Tema «KOMIIOHEHTHBIN 1 XUMHUYECKHI COCTAB PACTHUTENBHOIO CHIPbS»
Bapmuanr 1
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1. JlecocwipbeBasi 0a3a COBPEMEHHOH IICITIONO3HO-OYMaKHONH WM THAPOJM3HON IMPOMBIII-
JICHHOCTH.
2. XVWMHUYECKUI COCTaB PACTUTEIBHOTO ChIPhSI.
3. Jluraun. O6mue cBeaeHus. JIMTHUH KaK BBICOKOMOJICKYJISIPHOE COSIMHECHHE.
4. PacnpocTpaHEHHOCTb, POJIb B PACTEHUSIX, [IBETHBIC PEAKIIUU JTUTHUHOB.
Bapuanr 2
1. Henmono3a. OOuiue cBenenus. Llemono3a kak BBICOKOMOJIEKYJISIPHOE COeIMHEHUE.
2. X¥MHYECKO€ CTPOEHUE 1eJUIH0103bl. DYHKIMOHAIBHBIE IPYIIbI LEITI0I03bI.
3. ®yHKIMH JUTHUHA B PACTEHUSAX. XUMUYECKasi CTPYKTypa JINTHUHOB.
4. OcHOBHBIC (hM3MYECKHE U XUMUYECKHE CBOWCTBA JIUTHUHA.
Bapuant3
1. OcHOBHBIE (PU3UUECKNE U XUMUYECKHE CBOMCTBA IIEIUIIOIIO3HI.
2. ITomumopdusm nemtrono3sl. Lemtronosa I. Lemnronoza I1.
3. OcHOBHBIE MOHOMEPHBIE MTPEIIIECTBEHHUKH XBOMHBIX, JIUCTBEHHBIX U HEJPEBECHBIX JIUT-
HUHOB.
4. OyHKUMOHAJBHBIE TPYNIbI TUTHUHA. [IpoayKThl HUITPOOEH30IBHOTO OKUCIICHUS JINTHUHA!
apoOMaTHYECKHE albJACTHIbI.
Bapuanr 4
1. HagmornekynspHas CTpyKTypa HeJuTono3bl. [IpakTnyeckoe 3HaU€HUE EIUTFOIO3HI.
2. MukpokpucTaundeckast nesmnono3a. CrocoObl HOTyYeHHUS.
3. AunurHonsl. Mojenu CTpyKTypbl TUTHUHA.
4. [TonmuBapuaHTHOCTH TUIIOB CBSI3€H B MAKPOMOJIEKYJIaX JTUTHUHA. MalOM3MEHEHHBIE U TeX-

HHUYCCKUC JITNTHHUHBI.

BOITPOCHI K KOJIVIOKBUYMY

1. OcHOBHBIE MPUHIIMIIBI [TOJTYYEHHSI LEJUTIONI03b] U3 JPEBECUHBI: CyIb(UTHAS,
cynbdarHas, HATpOHHAsI, A30THOKHUCIIAs BAPKU.

2. XUMHUECKHE PeaKklMy U pacCTBOPEHUE JIMTHUHA B BAPOYHBIX IIpoIeccax
KHCJIOTHOTO ¥ OCHOBHOTO XapaKTEPOB, CXOCTBO U Pa3IN4Ke MPOTEKAIOLIUX IIPOIIECCOB.

3. XuMHYecKHe peakliy JIMTHUHA MPH OKUCIUTENIbHON AeTUT HU(PUKALUH.

4. XuMHUYECKHEe MPEeBPAIICHUS ITOINCAXapHIOB B MTpoIeccax NeTMTHA(DUKALINH.
Peaxiuu nmonucaxapuioB B KUCIIOH U IIETOYHOM cpenax.

5. Crabunuzanus nonyucaxapuion, 0JI04Has JECTPYKILHUS OJIUCaAXapUI0B.

6. CriocoObl yMEHbILIEHHS JECTPYKLUH MOJIMCAXapUIOB MIPHU IIETOYHBIX BapKax.
depMeHTaTUBHAS JEUTHA(DUKALIUS IPEBECHHBI.

7. enurHuduxanys ApeBECUHbI ¢ IPUMEHEHNEM OKUCINUTENENH 1 BOCCTAaHOBUTENEH.

8. Tonmoxumus mpoueccoB AeIUrHU(UKALNH.

9. I'maponu3 npeBecuHbl pa30aBICHHBIMU U KOHLIEHTPUPOBAHHBIMH KHCIOTAMHU.
OCHOBHBIE pPeaKIiK HOINCaXapuI0B B IPOLIECCE THAPOIH3A.

10. T'uponu3s u ankorosns Hestrono3sl. CocTaB M CBOMCTBA MPOLYKTOB I'MIPOJIH3A
LEJITIOJIO3BL.

11. OcHoOBHBIE TPOAYKTHI TEPMOpACIIaa IPEBECUHBI, UX COCTAB U BBIXO/I.

IPUMEPHI TECTOBBIX 3ATAHUN

1. K cCMHTETHYECKUM MOACTACTUTEINSAM OTHOCATCS: a) alecyib(am Kajus, CTeBUO3U/I, ca-
xapuH; 0) acrapTam, MOHEIIMH, CyKpaJio3a; B) TIIIOKO3HO-(PYKTO3HBIM CUPOTI, arlecyibham Ka-
JHS, CTEBHO3U; T) CaXapHH, CyKpayio3a, acrapTaM.

2. B mpou3BoICTBE HAITUTKOB HA 3€PHOBOM CHIPbE UCIIONB3YIOT ... KHCIIOTY:

a) YKCYCHY10; 0) JTMMOHHYIO; B) MOJIOUHYIO; I') OpTO(hoChOpHYIO.

3.K KapaMCJIbHBIM KPACUTCIIAM, IPUAAOIINM HalTUTKaM BCE OTTCHKHU XKEJITO-KOPUYHEBOT'O
I[BETa, OTHOCSAT: a) KApMHH; 0) KOJIep; B) SHOKPACUTEb; T') TAPTPA3HH;
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4. DKCTparupoBaHUEM BOJIHO-CIIUPTOBBIM PACTBOPOM HATYPAJIbHOTO CHIPbS MOJIYYAIOT: a)
HACTOU; 0) SCCEHIINH; B) BKYCOQpOMATHUECKHE OCHOBEI; T') OMYJIbCHH 0€3 KpacuTeleH.

5. B kauecTBe 3arycTuresnei UCOIb3yIOT a) JKeJlaTHH, IeKTUH, KaMeIH, IPOU3BOIHbIE
nemtono3sl (KML); 6) HarypanbHbIe 23(UpHBIC U pACTUTEIBLHBIC Macia, arap-arap, MeKTHH; B)
NEKTUH, KaMeIH, TPOU3BOIHBIC LEJUTI003bL; T) adupsl, KMLI, MeTumienitono3a, moJIuBUHUII-
OUPPOIHIOH.

6. K rpynme ceMeuKkoBBIX IIJI0JIOB OTHOCSATCS: @) I0JIOKH, TPYIIIH, aliBa, Upra, psouHa; 0)
BUIITHS, CITUBA, IEPCUKU, aOPUKOCHI; B) BUHOTPAJl, MaJIMHA, OPYCHUKA, TOTyOuKa, KITyOHUKA; T)
LUTPYCOBBIE, TPAHATHI, XypMa, HHXKUP.

7. BemecTBa, KOTOpBIE BXOJIAT B COCTAB KJIETOUYHBIX CTEHOK IIOJIOB U SITO U (POPMHUPYIOT
UX CTPYKTYpY, 00yCIaBIMBAIOT )KECTKOCTh M MPOYHOCTh PACTUTEIBHBIX KJIETOK - 3TO a) MUT'MEH-
ThI; 0) YIJIEBOABI; B) MOJIKMCAXAPU/IBL; I') MUHEPAJIbHBIE BELLIECTBA.

8.J1J11 KaKOro TeXHOJIOTHYECKOIo MpoIecca UCIONIb3YIOTCSI MEPHUKHU? ) JUIsl MaJiepyu3aliu
BUHOMATEpPHUAJIOB 0) /Ul U3MEPEHUS KOJIMYECTBA BUHOMATEPUAJIOB 110 O0BbEMY B) JUIsl TOTYUYEHUS
KpPacHBIX CyXHX BUHOMATEPHUAJIOB T') AJIs Ta3UPOBAaHUS BUHOMATEPHAJIOB

9.Kakoii KOHCTPYKIIMOHHBIN MaTepral TEXHOJIOTHUECKUX EMKOCTEel 001a1aeT HanboIb-
HIMMH IPEUMYIIECTBaMH? a) IpeBecuHa 1yda 0) HeprkaBerollasi CTalb B) kKeJIe300€TOH T') yep-
HBIE METaJLIBI

IMPUMEPHBINA TECT JJ51 CAMOKOHTPOJIA
Bce 3amanus UMEIOT TpU BapuaHTa OTBETA, MPABUIBHBIN TOJIBKO OJTUH
1-1. TemHOOKpamIeHHas IpeBeCHHA IIEHTPAIBHOMN YacTh CTBOIA (COCHBI, Ty0a, TOMOIS,
JTUCTBEHHUIIBI) Ha3bIBaeTcss OTBeTHI: 1) 3200510HBIO 2) aapoM 3) crenoil 1peBecu-
Hoii [TpaBunbHBI — 2
1-2. Csertnas 4acTh APEBECUHBI MIPUIIETAIONIAs K KOpe, Ha3biBaeTcss OTBeThI: 1) 3a0010-
HbIO 2) a1poM 3) cnenoil npeBecuHoi [IpaBunbHbiii — 1
1-3. Ilopoas! npeBecuHBI (€1b, MTUXTA, OCUHA), HE UMEIOIIHE Apa — OKPACKH LIEHTPAIIb-
HOM 9aCTH CTBOJIA, HO CO/ICPIKaIlKe B IIEHTPAJIHHON YaCTH CTBOJIA JPEBECHHY CO
3HAYUTENILHO MEHBIIIUM COJIEP>KAaHUEM BOJIbI, YEM B MepuepHitHON, Ha3bIBAIOTCS
Otsertsri: 1) ssapoBsiME 2) 3a00510HHBIMHA 3) crienoapeBecHbME [IpaBrinbHbIHi - 3 21
2-1. J)KuBble KJIETKH pacTyIIEro JepeBa B mpesenax 3a00J0HU Ha3bIiBatoTcst OTBeTHI: 1)
MIPO3EHXUMHBIMU 2) MATEHXUMHBIMH 3) CEepIIIeBUHHBIMHU JTy9aMu [[paBUIIbHBIN — 2
2-2. MepTBbI€ KJIETKU APEBECUHBI Ha3bIBatOTCd OTBETHI: 1. MPO3EHXUMHBIMHU 2. TAaTEH-
XMUMHBIMH 3. cepAneBUHHBIMU JTydamu [IpaBunbHbIi — 1
2-3. KieTku qpeBecHHbI, BBIMOIHSAIONUE OJHY U Ty e (QYHKIMIO (HalmpuMep, MeXaHude-
CKYI0, POBOJISIIIYIO, 3aIMacalONIy0. .. ) Ha3biBatoTcs OTBeTHI: 1) Tpaxengamu 2)
rusipodoOHbIMU 3) TKaHsMU [IpaBuiibHBINA — 3
3-1. [TepBu4HbBIC 00OJIOYKH COCETHUX PACTUTEIBHBIX KJIETOK BMECTE C MEKKJICTOUHBIM
BelIeCTBOM HazbIBatoTCss OTBETHI: 4) cpeanHHOM macTuHKoi (ML) 5) crnoxHoi
CPeAMHHOM TUTACTHHKOH 6) epBuuHO 00omoukoii (P) [IpaBunbHbIi — 2
3-2. ITy4ok MakpOMOJIEKYJI IeJUTI0NI03bl, OPUEHTHUPOBAHHBIN B OJTHOM HalpaBJIEHUH T10
OCH BOJIOKHA WJIM TIO CTIIMPAJT! BOKPYT HETO Ha3biBaeTcst OTBETHI: 1. namerion 4.
BOJIOKHOM 5. 11eJUTI0J103HOM Gubpuiuioit [IpaBunbHblil — 3
3-3. DneMeHTapHbBIH MEKPOGUOPHILT, U3 KOTOPBIX cocTosT cion S1, S2, S3 HazpBaeTcs
OtBeTsl: 1) mepBU4HOM 000M0UKOH 2) Tameruiol 3) BTopudHoi o0onoukoit [1pa-
BHJIbHBINA — 2
4-1. Bna)xHOCTb JIpeBEeCHHBI, BIpakeHHast B % K Macce abCOIIOTHO CyXOW APEBECHHBI
Ha3bIBalOT OTBETHI: 1) BIAXKHOCTHIO 2) OTHOCUTENIBHOMN BIaKHOCTHIO 22 3) abco-
JIOTHOM BIIaXXHOCTHIO [IpaBUiIbHBIN — 3
4-2. Bna)xHOCTb IPEBECHHBI, BRIpAKEHHAs B % K Macce BIaKHOW JAPEBECHHBI Ha3bIBAIOT
OTtBeThI: 1) BIAXKHOCTHIO 2) OTHOCUTENBHOM BIIaXKHOCTHIO 3) aOCOMIOTHOM BIIaXKHO-
cteio [IpaBuibHBIH — 2

31



4-3. CtocoOHOCTH IPEBECHHBI TIOTJIONMIATH BIIAary W3 BO3ayXa Ha3piBatOT OTBETHI: 1) Bo-
JIOTIOTJIONIEHUEM 2) YBIAKHEHHEM 3) TUTPOCKONMUYIHOCTRIO [IpaBuinbHbIi — 3

5-1. DneMeHTHBIA XUMHUYECKUN COCTaB JPEBECUHBI XBOMHBIX U JTUCTBEHHBIX MOPOJ] MPaAK-
TUYECKU OJMHAKOB U cocTaniseT B cpennem Oteetsl: 1) 70% C; 10% H; 15% O;
5% N 2) 50,5% C; 6,4% H; 43% O; 0,1% N 3) 30,1% C; 25% H; 44,8% O; 0,1% N
[TpaBunbHBI — 2

5-2. B ocHoBe onpenenenus coaepikanus Lemono3sl o meroay Kpocca u busena rne-
XKHUT 00pabOTKa MPOAKCTPArupoOBaHHOM JipeBecuHbI (onuiiok) OTBeTs: 1) cepHOi
KHCJIOTOH C 3aMOpaKMBaHUEM 2) a30THOM KHUCIOTON B CIIUPTE (3TaHOJE) 3) XJI0pOM
U Cylb(UTOM HATPUS ITOOYEPETHO HECKOJIBKO pa3 Mpu HU3KOM Temmeparype Ilpa-
BUJIbHBIN — 3

5-3. B ocHOBe ompe/esieHus coiep KaHus euTo03el o meroay Kropumaepa u Xodde-
pa JexHUT 00paboTKa MPOIKCTPAruPOBAHHOM IPEBECHHBI B BUE OMMIOK 1) yKCyc-
HOM KMCJIOTOM 2) CMECHIO0 KOHIIEHTPUPOBAHHOM a30THOM KMCIOTOM U criupTa (3Ta-
HOJIA) TIPU KUTISTYCHHUH 3) XJI0pOM U cyibduToM HaTpus [IpaBuiabHbI — 2

6-1. [lpeBecrHa OTEUECTBEHHBIX XBOMHBIX M JJUCTBEHHBIX ITOPOJI 110 COJCPKAHHUIO TICHTO-
3aHOB CHJIBHO OTJIMYaeTcs, mpu 3ToM OTBETHI: 1) B ApeBeCUHE TMCTBEHHBIX TTOPOT
conepxutcs 40% MeHTo3aHOB 2) B APEBECUHE XBOMHBIX TTOPOJ MEHTO3aHOB 5%, a B
TUCTBEHHBIX -15% 3) B IpeBecuHe XBOMHBIX MOPOJ (b, cocHa) okoio 10,5% nen-
TO3aHOB, a B JJPEBECHHE JINCTBEHHBIX (0cHHA, Oepe3a) — 26-28% nenro3zanos I1pa-
BUJIbHBIN — 3

6-2. [lpeBecrHa OTEUECTBECHHBIX XBOMHBIX M JJUCTBCHHBIX ITOPOJI ITO COCPKAHHIO JINTHH-
Ha oTau4daercs, npu 3ToM OTBeThl: 23 1) B ApeBecrHe XBOWHBIX MOPOJI (COCHA, €TIh)
COJIEPKUTCS OKOJI0 27-29% nurHuHA, a B JPEBECHHE JIMCTBCHHBIX (OCHHA, Oepe3a)
— 20-21% nurauHa 2) B IpeBeCHHE JIUCTBEHHBIX MOpo (6epe3a u ocruHa) cofep-
xutcs 40% nuravHa 3) B IpeBECUHE XBOMHBIX MOPOJT (COCHA, €J1b) COACPIKUTCS
16,5% nurauna [paBunbuerii — 1

6-3. JIpeBecrHa JIMCTBEHHBIX TIOPOJ COJIEPKUT TEMHULICIITION03 OOJIbIIE, YeM XBOIHBIX,
MIpUYEM B JIMCTBEHHOM JipeBecuHe mpeobnanatoT OTBeThI: 1) rekco3aHsl 2) MEHTO-
3aHbI 3) YPOHOBBIC KHCIOTHI [IpaBHIIbHBIN — 2

7-1. [lekTHOBAsE KUCTIOTA MPECTABISIET COO0I YAaCTUYHO METUIIUPOBAHHYIO 0L
DrnonuranaktypoHoByto KUCIOTY (1-4) 1 BXOJUT B COCTaB MEKTHHOBBIX BELLIECTB
BMECTE C apaOMHAHOM U TaJIaKTaHOM, COZIepKaHKe MEeKTUHOBBIX BEIIECTB B PacTy-
et kierke OtBeThl: 1) MakcumanbHO (0K0J10 20%) MpU OTIOKEHUH CIIOKHOM
cpenunHoii iactuaku (ML+P), 3aTem cHUXkaeTcs Mpu Mepe OTIOKEHUST BTOPHY-
HOM 060704k 10 3% 2) yBETMUHUBAETCS IO MEPE OTIOKEHUS CIIOEB BTOPUUHOMN
obonouku 3) B IpeBecuHe He coaepskatcs [IpaBunbHebrii — 1

7-2. 1o Mepe OTIIOKEHUS CII0EB KIETOYHON CTEHKHU CO/IepKaHue 1euTt0i036l OTBeTHI: 1)
YMEHbINIAETCs 2) He U3MEHSETCS TOCIIE OTIIOKEHHUS CII0s IEPBUYHOM 00omouku P 3)
YBEIIMYUBACTCS JI0 Havana oTiaoxeHus ciosi S3 [paBuibHbI — 3

7-3. MakcuMasnbHasi KOHIIEHTpAIlHs TUTHUHA HAOM01aeTcsl B CPEAMHHON TuiacTuHKe (60-
90%), npu 3ToM OTBeTHI: 1) MakCHMaIbHOE COJIEPKaHNE JINTHUHA B CTPYKTYPHBIX
JJIEMEHTaX KJIETKH COBIMAJAeT C MAaKCUMAIBHON €ro KOHIIEHTpaIiel 2) OCHOBHAS
Macca guranHa (70-80%) comep kuTcst BO BTOpUYHOM 000JI0UKe S M3-3a €€ 3HaYH-
TEIbHOM TOJIIUHBI IPU KOHUEHTPAUU JIUTHUHA OKOJIO 22%. 3) MakcuMalbHas
KOHIIEHTPAIUS JJUTHUHA HE B CPEIMHHOM IJIaCTHHKE, a B cyioe S [1paBriIbHbIH — 2

8-1. Makpomorekya IeJITI0I03bl COCTOUT U3 CTPYKTYPHBIX enuHuI] Thmna OTBeTsL: 1) a-
L-rmtokonupanossl (1-4) 2) B-D-rirokonupanoss! (1-4) 3) a-D-rarokonupanoss (1-
4) IpaBUIbHBIN — 2

8-2. IToBTOpSIONIMMCST 3B€HOM B MaKpOMOJIEKYJIe IIEJUTI0N03HI siBisieTcst OTBeTsl: 1) a-L-
rimokomupano3ssl (1-4) 2) B-D-rmrokonupanosst (1-4) 24 3) nenmono6uo3sa [pa-
BHJILHBINA — 3
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8-3. ['moxonupaHO3HOE 3BEHO MaKPOMOJIEKYJIbI LIEJUTIONO03bI (HaXOAsIIeecs: B CepeiHe

1enu) coaep kUt OTBETHI: 1) Tpu NEPBUYHBIX THAPOKCUIIA 2) 1BAa IEPBUYHBIX, OJUH
BTOPUYHBIN TMIPOKCUII 3) 1Ba BTOPUUHBIX, OIUH NEPBUYUHBINA rupokcui IIpaBuiib-
HBIN — 3

9-1. [IpupoaHbIit JIUTHUH COAEPKUT (PYHKLIHMOHABHBIE IPYIIIb: THAPOKCHIIbHBIE anuda-

THYECKUE (CIUPTOBBIE), THUAPOKCHIIbHBIEC (PeHONIbHBIE, KAPOOHUIBHBIE, METOKCHIIb-
HbIE, IPUYEM O YUCTOTE BBIAEICHHBIX IPENapaToB JIUTHUHA CYJAT 110 COAEPKAHHIO
OtBetsbl: 1) heHOTBHBIX THAPOKCUIIOB 2) METOKCHIIBHBIX TPy 3) KapOOHMIIBHBIX
rpymi [IpaBunbHBII — 2

9-2. IlpupoAHbIi TUTHUH COAEPKUT (HYHKIIMOHATBHBIC TPYIIIBL: THAPOKCHIbHBIC auda-

THYECKHUE (CIUPTOBBIC), THIPOKCHIIbHBIC (DEHOIBHBIC, KAPOOHUIBHBIC, METOKCHIIb-
HBIC, IPUYEM B TIPOIIECCAX BBIICICHUS TUTHUHA B HEM CHIJILHO YBEIMYMUBACTCS CO-
nepxanue OTBeThI: 1) GEeHOMBHBIX THIPOKCHIBHBIX M KaPOOKCHIIBHBIX TPYIII 2)
METOKCWJIBHBIX Tpyni 3) anuaTUIeCKUX THIPOKCHIIOB B METOKCHIIOB [IpaBuiib-
HBIA — 1

9-3. Cynb(haTHBII TUTHUH 110 CPABHEHUIO C IIPUPOIHBIM JIUTHUHOM CONEPKUT OTBETHI:

10-1.

10-2.

10-3.

1) 60bIlIe METOKCHIIBHBIX TPYII 2) MEHbIIIe KApOOKCHIIBHBIX TPy 3) MEHbIIIE
METOKCHIBbHBIX [IpaBuibHbI — 3

B cocraB >xuBuIb, MOTy4aeMoi IIpU MOJCOYKE JepeBa B FrepMETHYHBIN PUEMHUK,
BxoaT OtBethl: 1) Cxunuaap u nyourenu 2) Cxkunugap u 3tanon 3) Ckunuaap u
CMOJIsiHbIe KUCI0ThI [IpaBuibHbI — 3

DKCTparupyemble U3 KOpbl I€PEBbEB COETUHEHHS, PACTBOPUMBIE B BOJE U UCIIOJIb-
3yeMble JUIs BBIIENKH KOX, Ha3plBatoT OTBeThI: 1) ckunuaap u ¢peHosl 2) 1yOub-
HBIMHU BEIIECTBAMHU — 3TO TAHHUBI 3) CMOJISIHBIE KUCIOTHI [IpaBmiibHbIii — 2 25
YacTb KUBULIBI - JIETy4HE C HAPOM BELIECTBA — YIIIEBOA0PO/IbI 0011l (hopMyJIbl
C10H16 na3siBatotca OtBetsl: 1) penonamu 2) reprneHamMu 3) CMOJISHBIMH KUCIIO-
tamu [IpaBriIbHBIN — 2

TEMbBI PE®EPATOB

1. Buasl u 3anacsl pacTUTENBHOTO ChIPbS. JlecochipbeBast 6a3a COBPEMEHHOM 1EJIITF0I03HO-
OyMa)KHOM U TUAPOTU3HON IPOMBIIIJICHHOCTH.

Hcnonp30BaHue TUTHUHA B METULIUHE.

Hcnonp30BaHne NENITIOI03bI B MEAUIIMHE.

O06acTH MPAKTUYECKOTO UCIIOJIb30BAHUS TEXHUUECKUX JIMTHUHOB.
MukpokpHcTananueckas nemnoiao3a. Odsactu npaktuyeckoro ucnonaszoBanus MKILI.
Hcnons3oBanne MKI] B MeguIuHE.

Hcnonb3oanne MKII B mabopaTtopHoii mpakTUKe.

OcHoBHble BapouHble nporecchl. CynbdarHas Bapka. CynabpuTHas Bapka.

Nk wN

oakrwdE

7.
8.
9.

BOIIPOCHI JIs1 COBECE/IOBAHUSA

CrpoeHne pacTUTENBHOMN KIETKH

XHWMHMYECKUI COCTAB MEJIACCHI

Yto npencTaBisioT OO0 YITIeBOJIbl M Ha KaKHe KIacChl OHU JETSATCS.
Kaxue QpyHKIMM yTI€BOIOB B )KUBOM KJIETKE.

Kakumu coiicTBamu 0071a1aeT Kpaxmall.

Ha xakue kiaccel nenstcs MoHocaxapubl. Kakue QyHKIMOHaNbHBIE TpyI-
bl OHU COZepKaT?

KaxoBa ¢usnonornyeckas posib KIeT4aTKH.

BoccranaBnuBaromue qucaxapysbl.

WNHBepTHBIN caxap.

10. ITpsimast OOKOHBEPCHS.
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11. B3aumonaeicTBie NMPEANPHUATHI MUIIEBON MPOMBIIIICHHOCTH U OKPYXKaro-
LIEN Cpebl.

12. Onenka kauecTBa CTOYHBIX BOJ M OCAJIKOB.

13. Hay4Hble OCHOBBI IPOM3BOJICTBA PA3IUYHBIX BHJIOB BUHO-KOHBSIYHOU TIPO-
TYKIIHH.

14. TlpumeHenne (EpPMEHTHBIX MPENnapaToB MPH MPOU3BOJCTBE HAITUTKOB W3
PaCTUTEIILHOTO CHIPbSI.

15. OcHoBHBIC BUBI (hepMeHTOB. MeXaHnU3M X 00pa30BaHHUS.

16. TexHOMOTHUS CONOTOPAIICHUS.

THUIIOBOM CIIEHAPUI ITPOBEJIEHUA JEJIOBOM W/WJIHU POJIEBOM UT'PhI
Tema: « ITHHOBALIMOHHBIE CIIOCOOBI MEPEPAGOTKH CHIPbSI PACTUTEILHOT0 MPOUCXO0KIEHHSD)
[IpoBeneHune ACIOBOM UIPhI MPETYCMOTPEHO HA MPAKTHYECKOM 3aHATHH 1o Teme: «IIponsBoa-
CTBO OMOTOILIMBAY.

CueHapuii 3aHATHS:

1. I'pynma pa30ouBaeTcsi Ha ABE KOMAH/IBI.

2. Kaxxmast koman1a 10JbKHa 000CHOBATh BApUAHTHl OTBETOB Ha MOCTABIICHHBIC BOIIPOCHI.
Bonpocs! 11t 06cyxaeHus:

1. OxapakTepu30BaTh OMOTOILIMBO C SKOHOMHUYECKON TOUKH 3PCHHS

2. OxapakTepu30oBaTh ChIPhE JIs MPOU3BOJICTBA OMOTOIIIIMBA

3. [IpennoxuTh cxemy Mpou3BOJICTBA OMOTOIIINBA

4. TpeoxxuTh BapUAHTHI TUBEPCUPUKALINS YHEPTOCHAOKEHUS.

5. Ilpennioxuth BapuaHThl OMOKOHBEPCHUM PACTHTEIBHOI'O Macjia B OMOJIOTHYECKOE IU3EIbHOE
TOILJINBO.

6. OxapakTepru30BaTh COBPEMEHHOE COCTOSIHUE M aHAINU3 d()PEKTUBHOCTH MPEANPUITHI 3aHH-
MAaIOIIUXCs OMOKOHBEPCUEH PACTUTEILHOTO CHIPHSL.

7. 0XapakTepu30BaTh KOHIEIIUIO TOCYAaPCTBEHHOM MOIUTUKH B 001aCTH pa3BUTUS OMOKOHBEP-
CUU PaCTUTEIIBHOTO CBIPBHSL.

TPEBOBAHUS K ®OPME OTUYETA 110 IABOPATOPHOM PABOTE

®opma oTuera. OTUET JIOJDKEH COJEPKATh Ha3BaHUE, 11€JIb paOOTHI, OMKMCAHKUE X0a pado-
ThI, CXEMbI IPUOOPOB, pacyeThl, TabauIly, rpaduKu 3aBUCUMOCTH, BbIBOA. K mabopaTopHoii pa-
00Te 10KHBI OBITH pa300paHbl BOMPOCH! K 3aHATHUIO.

Tema: Onpenesnenue BJAKHOCTH IPEBECHHbBI BBICYIINBAHHEM.

KoHnTpoJsbHbIe Bonpockl

1. B 4eM coCTOUT OCOOEHHOCTb CYIIIKU IPEBECUHBI?

2. UTo 03HauUaeT MOHATHE KIIOCTOSTHHAS Macca 00pasian?

3. Kak paccunTtaTth KO3(pPHUIMEHT CyXOCTU APEBECUHBI?

Tema: Onpenesienne coaepkanus JUTHUHA ¢ 72%-HOH cepHOii Kuca0TOMH B MOau(uU-

kanuu Komaposa

KoHnTpoJsbHbIe Bonpockl

1. Yro npezcrapiseT U3 ceOs JIMTHUH, KaK COCTaBHAs 4acCTh JIPEBECUHBI?

2. Ha yeM OoCHOBaHBI METO/IbI OIIPEIEIICHUS COAECP/KAHNS INTHUHA?

3. OT 4ero 3aBHCHUT TOUYHOCTb PE3YJIBTATOB ONPEIEICHUS?

4. KakoBa mocienoBaTeIbHOCTb ONepalluii Mpu ONpeAeIeHUH COAepKaHUs JTUTHUHA?

Tema: OnpenesneHue X0JI0LEJTI0JI03bI € TEPYKCYCHON KHCI0TOM

KoHTpoJibHBIE BONIPOCHI

1. YTo BXOAMT B COCTAB XOJIOLEILIFOIO3bI?

2. Hayem ocHOBAaHBI METOIBI BBIIEIEHNUS XOIOLIEIIOIO3BI?

3. Ha ueM OCHOBaH METO/ BBIJIEIIEHUS XOJIOLEIUII0JIO3bI IEPYKCYCHOM KUCIOTON?

4. KakoBa MeTO/1MKa BBIITOJIHEHUS PabOTHI?
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5. B ueM cocToAT 0COOEHHOCTH CYIIKH XOJIOIEIITIONO03bI?
Tema: Onpeaesenne KapOOKCHJIBHBIX IPYNI B HEJLJI10J103¢ GOTOKOJOPUMETPUYECKUM
MeToa0M o Bebdepy
KounTtpoJibHbIe BOpochl
1. CkobKO BUIOB KapOOKCHIIBHBIX TPYII B IEJUTIOJI03€?
2. Ha yem 0CHOBaHBI METO/BI ONIPEACTICHUS KapOOKCHUITBHBIX TPYIIT?
3. Ha ywem ocHoBan meton onpenenenus COOH-rpynm mo BeGepy.
4. KakoBbl OCHOBHBIE oniepanuu Metoauku onpeaeneaus COOH-rpynn mo Bebepy.
Tema: Onpenesienne MaccoBoii 0¥ IKCTPATUBHBIX BelIECTB (CMOJI M KMPOB) B JIpe-
BeCHHe.
KonTpoJibHbIE BONIPOCHI
1. Kakue BemiecTBa 3KCTparupyrTcs OpraHudyeCKUMH pacTBOPUTEISIMU?
2. KakoBbl 0COOCHHOCTH IKCTPArupOBaHUs OPTraHUYECKUMHU PACTBOPHUTENSAMHU, TpeOOBaHUS
K pacTBOPUTEIISIM, UX OCHOBHBIC XapaKTEPUCTUKU?
3. Kak ycrpoen annapat Cokcnera?
4. KakoBa MeTO/IMKa 3KCTpAarupoBaHus?
Tema: OnpeneseHne MeIHOT0 YHCJIA HEJLTIOJI03bI.
KouTpoJbHbIe BOpoCHI
1. Uto Takoe MEeIHOE YUCIIO IEeJITI0I03bI?
2. C xaKoi 1eJIbI0 UCTIONB3YeTCs JaHHbIN MeTo1?
3. CymHoCTh ornpenenaeHusl MeIHOTO YMCIIa HEUTI0I03bI.
4. Yro takoe peaktuB denunra?
Tema: Onpenesienne coaep:kaHus ajab@a-uearoa03bl.
KouTpoJbHbIe BOpochI
1. Yro Takoe anbha-1emnnonosa?
2. Kak onpenensitor anbda-1nemoiiosy?
Tema: OnpenesieHne MeJUIHJI03bI A30THO-CIMPTOBBLIM MeTOA0M (MeToaoM KiopuiHepa)
KouTpoJbHbIe BOpoCHI
1. Yro Takoe nemnonosa no Kropuuepy?
2. Kakumu Metofgamu onpeensitoT CoAepKaHue 1eUTI0JI03b] B IpeBeCHHE?
3. Ha yeM ocHOBaH a30THO-CIIUPTOBOM METOJI ONPEEIEHUS COIEPKAHUS LETIOI03b17
4. KakoBbl IpenMyIIecTBa a30THO-CIIUPTOBOTO MeTo1a?
5. KakoBa MeToMKa onpeaeneHus: CoaepKaHus UEeUTH0I03b17
Tema: KapOokcuMeTnjnpoBaHue 1e/UTHJI030C0AePKANUX PACTUTEIbHBIX MaTepPUa-
JIOB CYCIICH3MOHHBIM CIIOCO00M
KonTpoJbHble Bonpochl
1. Yto Takoe mpocThie F3UPHI HEIITI0I03b! (IPUBECTH MPUMEPHI)?
2. Kakumu MeTtogamu Mosty4aroT npoctbie 3pupsi?
3. Kak nomxyuaror KMI[?

BOIIPOCHI K 3AYETY

1. Henmono3za. CTpyKTypHO-XMMHUECKas XapakTepuctuka. OCHOBHbIE (hU3HUECKUE U XU-
muueckue cBoiictsa. [lonumopdHbie MOTUBUKAIIMY LEITIOIO3BI.

2. MeTozpl McceToOBaHUS [EIUTIOI03bI. JINTHO-YTIIEBOTHBIN KOMITIEKC.

3. JlurauH. CTpyKTYpHO-XUMHUECKasI XapaKTePUCTUKA. YPOBHU CTPYKTYPHOH opraHusa-
117078

4. Xumuueckas CTpykrypa JuUrHuHoB. @enmnmnponanoBas eaunuua (PIIE). OcHoBHbIe
MOHOMEpPHbIE MPEAIIECTBEHHUKN XBOWHBIX, JINCTBEHHBIX M HEJIPEBECHBIX JUTHUHOB. KoHude-
PHUJIOBBIH, CHHAIOBBINA U 7-KyMapOBBIH (7-OKCUKOPUYHBIIN) CIUPTHI.

5. I'BasiiMiibHbIE U TBALUIICUPUHTUIIbHBIE TUTHUHBI. DyHKIMOHABHBIE TPYIIIBI TUTHUHA
(METOKCHIIBI; TUAPOKCHIIBI (PEHONIBHBIE U al(aTHueckue, KapOOKCHIIbI, a-, b-, §-KapOOHWMIIEI).
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6. IlonuBapuaHTHOCTH THIIOB CBS3€M B MaKpOMOJIEKYJaX JIMTHUHA (IKWI-apuid(dupHbIE,
apui-apuibHbIe, ATKWI-ATKWIbHBIE CBS3H). Pe30HAHCHBIE MPOIECCH], ME30MEpPHBIE (POPMBI MO-
HOMEPHBIX (PEHOKCHIIBHBIX PAIUKAJIOB.

7. OcHOBHBIE (PU3WYECKHE M XUMUYECKUE CBOWCTBA JUTHUHA. CTPYKTYpHBIC €IUHUIIBI.
OCHOBHBIE THUITBI CBsI3ei. DYHKIMOHATBHBIC TPYIIIHI.

8. CoBpeMeHHbIC METO/IbI HCCIIE0BAHUS CTPYKTYPhI IUTHHHA.

9. XuMmuyeckue MpoUecchl U MPOAYKThI O€30TXOHON MepepabOTKU JPEBECUHBI B BHICO-
KOMOJIEKYJISIPHBIE TTPOTYKTHI.

10. OcHoBHbIE 001aCTH MPAKTUYECKOTO MPUMEHEHHUS LEJUTION03bI U JINTHUHA.

7 MIEPEYEHb HH®OPMAIMOHHBIX TEXHOJOI' A, UCHOJb3YEMBIX B
INPOLECCE OBYYEHUA

HNudopmanuonHble TEXHOJIOTHN — 00yYCHUE B 3JICKTPOHHOW 00pa30BaTeIbHON cpejie ¢
LENbI0 PaCIIUPEHHs JOCTyna K 00pa3oBaTENbHBIM pecypcaM, yBEIWYEHHS] KOHTAKTHOTO B3au-
MOJICHCTBUS C TMpernoAaBaTeIeM, OCTPOCHUSI UHINBUAYAIbHBIX TPACKTOPUN MOATOTOBKH, 00b-
€KTUBHOT'O KOHTPOJII U MOHUTOPUHTA 3HAHHUH CTYJICHTOB.

B oOpa3zoBarensHOM TIpoIiecce MO TUCITUTUIMHE HCITOJIB3YIOTCS CIISAYOIre HH(OpMAIIH-
OHHbIE  TEXHOJIOTUH, SBISIOUIMECS  KOMIIOHEHTAaMH  OJJEKTPOHHOW  HMH(OpMAalMOHHO-
obpazoBarenbHoi cpeabl BITIY:

o Odummanshsiii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TECTUPOBAHHMS Ha OCHOBE eIMHOro mnoptana «MHTepHeT-TecTUpOBaHUS B
chepe obpazoBanuss WWW.i-exam.ruy;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBIE OMOTUOTEYHBIEC CHCTEMBI;

¢ MynpTUMEANIHOE COMTPOBOXK/ICHUE JIEKIIMI U TPAKTHUECKUX 3aHSATHI.

8 OCOBEHHOCTHU U3YYEHUS JUCUUIIJIMHbI UHBAJIMJAMU U JIMIIAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3/10POBbS
[Tpu oOyueHMH JTUIl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI TIPUMEHSIOTCS a/1aIl-

TUBHBIE 00pa30BaTeNbHbIE TEXHOJIOTMH B COOTBETCTBUU C YCIOBUSIMM, U3J0KEHHBIMU B pa3jiene
«OcoOEHHOCTH peanu3alny 00pa3oBaTeIbHON MPOrpaMMbl i1l UHBAJUAOB M JIUI] C OTpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JI0POBbsD» OCHOBHOW 00pa30BaTeNbHON HporpaMMel (MCHOJIb30BaHHE
CHENHATBHBIX yYEOHBIX MOCOOMI M JUIAKTUYECKUX MAaTEPUANIOB, CIEIHATBHBIX TEXHUYECKHX
CpeACTB O0Y4YeHHUsI KOJUIEKTUBHOTO M MHIMBHUIYaJbHOTO IOJIb30BAHMS, MPEIOCTABICHUE YCIyT
accUCTEeHTa (IIOMOIIHHMKA), OKAa3bIBAIOIIET0 OOYyYarOUIMMCS HEOOXOJUMYI0 TEXHUYECKYIO MO-
MOIIb U T. I1.) ¢ Y4ETOM HHAMBHIYyaJIbHBIX 0COOEHHOCTEH 00yUarommxcs.

Jnst o0yJaromuxcsi ¢ OTpaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBBSI TIPETYCMOTPEHBI Clie-
nyrole (GopMbl OpraHu3aluy NMeJaroruyeckoro mpouecca 1 KOHTPOIIs 3HaHHM:

- U1 CIaOOBUASIINX:

obecrieunBaeTCsl HHANBUIYATbHOE paBHOMEpHOE ocBenieHne He MmeHee 300 okc;

JUISL BBITIOJTHEHUS! KOHTPOJIBHBIX 3aJJaHUN MTPU HE0OXO0AUMOCTHU MPEJOCTABIISETCS YBEIUYH-
BAIOIIEE YCTPOMCTBO;

3aJaHusl JJIS BBIMIOJHEHUS, @ TAaKKe MHCTPYKIMHU O MOPSIKE BBITOIHEHUS KOHTPOJIBHBIX
3a1aHui 0POPMIISIOTCSI yBETHMUCHHBIM pudToM (pazmep 16-20);

- JUIS TIYXHUX ¥ cIa00CTBIIIATHX:

o0ecrieunBaeTcsl HATMYKE 3BYKOYCHIIMBAIOIICH anmapaTypbl KOJUIGKTUBHOTO MOJTb30BaHHUS,
pyu HE0OXOAMMOCTH OOYYaIOIIMMCS MPEIOCTaBISIETCsl 3BYKOYCHUIMBAIOIIAsl anmaparypa UHAU-
BUIYaJIBHOTO TTOJIb30BaHHS;
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- JUI JIULL C TSDKEJIBIMU HapYUICHUSIMH PEUH, TIIyXHX, CIa00CHBIIIANUX BCE KOHTPOJIbHBIE
3aJIaHus TI0 YKEJIAHUIO0 MOTYT IMPOBOJIUTHLCS B MUCHbMEHHOH (opMe.

OcHoBHO# (opMOIi OpraHu3alru MeJarornyeckoro mpouecca sSBIsSeTCs] HHTETPUPOBAHHOE
00y4yeHue MHBAIUIOB, T.€. BCE 00yUaroluecs y4aTcsi B CMEUIAHHBIX IPYINax, UMEIOT BO3MOXK-
HOCTb ITOCTOSIHHO OOILIATHCSl CO CBEPCTHUKAMM, JIETYe aJalTUPYIOTCS B COLIMYME.

9 CIMCOK JIUTEPATYPbI U UHO®OPMALIMOHHBIX PECYPCOB
9.1 JIutepartypa

1. Antumnosa, JI. B. OcHOBBI OMOTEXHOJIOTHH MEPEPabOTKH CEIbCKOX035HCTBEHHOM
MPOAYKIHH : yueOHoe mocobue s By3oB / JI. B. Aarumosa, O. I1. JIBopssHUHOBA ; 1101 HAYIHOM
penakuuei JI. B. AnTunoBoii. — 2-e u3m., nepepad. u gomn. — Mocka : U3marensctBo FOpaiit,
2022. — 204 c. — (Beicmee oopazoBanme). — ISBN 978-5-534-12435-4. — Tekcr : IeKTPOHHBIH //
O6pasosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/493603

2. bypauesckuii, 1. 1. Xumus u TeXHOIOTHUA NEpepadOTKU TI0I0BO-ATOAHOTO CHIPHS !
yueOHoe nocodue st By30B / W. U. Bypauesckuii, P. A. 3aiinymmun, P. B. Kynakosa. — 2-¢ u3.,
ucnp. u gon. — Mocksa : MI3mparensctBo FOpaiit, 2022. — 402 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-12893-2. — Tekct : anekTpoHHbIi / OGpa3oBarensHas miatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/495915

3. Tonosanos, I'. A. HexnpeBecHast npoayKius Jieca : y4eOHUK 151 By30B /
I'. A. T'ogosanos, C. B. 3anecos, A. C. Kopocrenes. — 4-e uz., nepepad. u non. — Mocksa : 13-
natenscTBo FOpaiit, 2022. — 351 c¢. — (Briciiee o6pa3oBanue). — ISBN 978-5-534-07162-7. —
Texkcr : anexTpoHHsIi / O0pa3oBarenpHas mwathopma FOpaiir [cait]. —
URL.: https://urait.ru/bcode/474072

4. O6opynoBaHUE MepepadaTHIBAIOIINX MPOU3BOICTB. PaCTUTEIILHOE CHIPHE | YUCOHUK IS

By30B / A. A. Kypoukun, I'. B. [lIabyposa, C. B. baiikun, O. H. Kyxapes ; mox o0mie#t penakim-
et A. A. Kypoukuna. — 2-¢ u3., ucnp. u gon. — Mocksa : U3narensctBo KOpaiit, 2022. —
446 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-07630-1. — Tekcer : anexktponnslii / Obpa-
3oBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491915

9.2 Ba3bl JaHHBIX U HHPOPMAIIMOHHO-CIPABOYHbIE CHCTEMBI
1. Tlopran HayuHOI1 nekTpoHHOMN OrbnuoTeku http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCypPChI

1. Polpred.com O630p CMUW/CripaBounuk https://polpred.com/news
2. DBC «lOpaiit» https://urait.ru
10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATUH JIGKIIMOHHOTO THWIA, TPYNIOBBIX W WHIUBUIYAIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy UCIIOJIb3YIOTCS ay IMTOPHUH,
OCHAIIEHHBbIE y4yeOHOW MeOenblo, ayAMTOPHOM JOCKOHM, KOMIIBIOTEpAaMH C YCTaHOBIIEHHBIM
JUIEH3UOHHBIM CIIEHUAIN3UPOBAHHBIM INPOTPAMMHBIM 00€CleueHuEeM, KOMMYTaTOpPOM JJisi
BBIXOJa B  DJEKTPOHHO-OMOIMOTEYHYI0 CHCTEMY U  DJIEKTPOHHYK HH(POPMALMOHHO-
obpazoBarenbHyto cpeny bBITIY, MyabTUMEnUHBIMH TPOEKTOPAMHU, HKCIIO3HIIMOHHBIMU
JKpaHaMH, y4eOHO-HArNsATHBIMH  TOCOOUSMHU  (KapThl, TaONWIBI, MYJIbTHUMEIUNHBIC
npeseHTanun). [ npoBeieHNs MPaKTUHYECKUX 3aHATUN TaKkKe HCITIONIb3yeTCs:

Ayn. 219 «A» JlabopaTopusi XHMH4eCKOH TEXHOJIOTHH
e Cron nmuckMeHHbINH2-MecT. (12 mT.)

Cryn (24 mir.)

Cron npenogasatens (1 mrT.)

Cryn npenogasatens (1 mrt.)

[Trorutp (1 mT.)
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e AynurtopHas aocka (1 mr.)
e KomnbioTep ¢ yCTaHOBJICHHBIM JIMLEH3UOHHBIM ITPOrpaMMHBIM obecriedeHreM (3 1mT.)
e 8 - moptoBbIii KoOMMyTaTOp D-LinK a5t BEIX01a B 3JICKTPOHHO-OMOIHMOTEYHY IO CUCTEMY H
AIIEKTPOHHYIO HH(DOpMALIMOHHO-00pa3oBaTenbhyo cpexy BITIY (1 mr.
e MynpTuUMenuiinbIi npoekrop (1 wr.)
e [Ipunrep nazepHslii (2 mr.)
e DKCNO3ULMOHHBIN 3KpaH (HaBecHOM) (1 miT.)
e Becnt GF-300 (1 mT.)
Becsl Topcuonnbie BT-100 (1 mT.)
e Buckosumerp (4 mr.)
e Honomep (3 mT.)
e Konnykromerp annon-4120 (3 mt.)
K®K-2 (1 mr.)
Jlrokemep (1 wt.)
Memanka marautHas [1-2-6100 (2 mT.)
Monynb «Tepmuueckuii ananuz» (3 wwrT.)
Monyns «Tepmoctar» (3 wT.)
Monynb «YHUBEpcanbHbIA KOHTPOILIEP (3 11T.)
Monynb «aexkTpoxumus» (3 1T.)

Monynb yHUBEpCcaTbHBIN (6 IMIT.)

Ha6op cut KII-131(1 mr.)

[Tomstpumerp (1 mT.)

[Torenmmometp (1 mit.)

Lentpudyra nadboparopnas OITH-8 (c poropom) (1 mit.)

[lITaTuB A5 3AEKTPOIOB (2 1IT.)

OxcukaTop ¢ kpaHoM (1 mT.)

Monynb «O6menadbopaTopHbiiny (1 miT.)
Crnexrpodoromerp (1 mir.)

Cnexrpodporomerp KOK-3KM (1 mt.)

KowmmekT apuomerpos (1 mit.)

Metponowm (1 mrT.)

MocT peoXOpAHBIH € COCYI0M

Tepmoctar TC-1/80 CITY (1 mi.)

HITatuBsl U1t TPOOUPOK, HArpeBaTeNbHbIE TPUOOPHI
XUMHUECKUE PEaKTHBBI 10 TEMATHUKE MPAKTUUYECKUX padoT

Y4eOHO-HarIJHbIe TOCOOUS - ClIaiiibl, TaOIUIIBI, MyJIbTUMEIUIHbIE TPE3EHTALIH 10

JTUCIIATUTHHE « XUMHUYECKas mepepaboTKa pacTUTEIBHOTO CHIPhS»

CamocrosTenbHas paboTa CTyI€HTOB OPraHU3YyeTCs B ay IUTOPHUSIX OCHAIIEHHBIX KOMIIbIO-
TEPHOW TEXHUKOW C BBIXOJIOM B DIIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy By3a,
B CHELMAIM3UPOBAHHBIX JJA0OPATOPUAX M0 AUCIUILIMHE, a TAK)KE B 3aJ1aX JJOCTYIA B JIOKAIbHYIO
cets BI'TIY.

JIunleH3MOHHOEe TporpaMMHOe oOOecreueHHe: ONepaliOHHbIe CHUCTEMBl CceMeicTBa
Windows, Linux; odwuchbie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3paborunk: JlaBpentheBa C.U., kannuaat OMogorndeckux Hayk, JTOLEHT Kadeapbl XUMHH.
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11 IUCT USMEHEHUH U JONTOJHEHMI
YT1Bepxaenue usmeneHuii u nonojHenuii B PILJ nas peanunzanuu B 2020/2021 yu. r.

PII[] o6cyxnena u omobpena s peanu3auu B 2020/2021 yu. r. Ha 3acenanuu kadenpsl
xuMun (mpoTokot Ne 9 ot «11» urons 2020 r.). B PIIJ] BHeceHbI creayroniue u3MeHEHUs U J10-

IIOJIHCHMUA

B pabouyto nmporpaMmy BHECEHBI CIICTYIOIINE U3MEHEHHUS U JOTIOJTHCHUS:

Ne nzmenenus: 1
No cTpaHHIIBI ¢ ©BMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAYKU U
BBICILIETO OBPA30OBAHUSI
POCCHUIICKOU ®EJEPALINU

Brximrounts: MUHUCTEPCTBO
[TPOCBEILEHUS POCCUICKOM
®EJIEPALIN

YrBepxnenue usmenenuii B PIIJ1 nas peanuzanuu B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM roay
Ha 3acefanuu kadenpsl xumuu (mpotokon Ne 7 ot 14 ampens 2021 r.).

B pa6oqy}0 nporpamMmy BHECCHBI CIICAYIOIINEC U3MCHCHUA U JOIIOJIHCHUA:

Ne n3menenus: 2
No crpanuiipl ¢ U3MeHeHuEM: 35

HckmrounTh:

Bxirounts:

B nynkT 9.3:
OBC «tOpaiit» https://urait.ru/

PIIJT nepecmoTpena, obcyxaeHa u ogodpena st peanmzanuu B 2021/2022 yuyebHOM TOIY
Ha 3acefjaHuu Kageapsl xuMmuu (mpotokoid Ne 4 ot 29 nexabps 2021 r.).
B pabouyro nmporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHHS U JOTOTHEHUS:

Ne m3menenwus: 3
Ne ctpanuisl ¢ u3mMeHeHnem: 36

HckmrounTh:

Bxmrounts:

B nynkr 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-
HAYYHOIi HATIPABJIEHHOCTH NeJaroru4ecKo-
ro texnonapka «Ksanropuym-28» nm. C.B.
Jlankuna

e Jlocka l-anemeHnTHas MenoBas MarHuTHas (1
IIT.)

+ [lapra naGopaTopHasi ¢ HaJICTPOUKOM U BbI-
JBIKHBIM OJIOKOM (2 1IT.)

o [TucemeHHBI cTON (4 IT.)

» Crou MpUCTEHHBIN XUMU4eckuii (3 mrT.)

» Cron 1 mpenonasaTens (yriaoBoiil) mpaso-
ctopoHHui (1 mr.)
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Crennax KHUXHBIN, 12 stueek (1 mT.)
[Tonka naBecHas, 6emast (1 mT.)

[Ty 80*80 (2 murt.)

[Ty 52*52 (2 mT.)

o JluBan TpéxmecTHbii (1 mT.)

» Kpecno nns pykoBonurens Jdupekt mioc (1
IIT.)

o Tymb0a ¢ MOIMKOI HaKJIaIHOW ISl KyXOHHOTO
rapHutypa (0enast) (2 mr.)

« Kyunep Silver Arrow 130 (1 mr.)

* HoytOyk (4 mirt.)

e M®VY mpuntep Brother DCP-L5500 (1 miT.)
e Anmnapar Kunmna (2 mr.)

o Crepuinzarop it 1a00paTOpPHOM MOCYAbI
BO3AYLIHBIH (1 1mIT.)

» JlaGopaTopHoe obopyaoBaHue 1O XUMHH (6
IIT.)

e MarnutHas memanka (1 mr.)

o [udposas maboparopus Mo XUMUHU
«Releony (6 mir.)

 IIudposas naboparopus o pusnke «Rele-
on» (6 mrT.)

» [udposas naboparopus Mo OUOJIOTHH
«Releony (6 mir.)

» VYueOGHo-uccenoBaTenscKas 1aboparopus
OMOCUTHAJIOB U HEUPOTEXHOIOTHH (6 1IT.)

* VYueOHas 1abopaTopHs TOYHBIX U3MEPEHUN
(6 mt.)

» Muxkpockorn yueOHbIi «IBpuka» (6 mr.)

YrBep:knenue uzmenenuii u gonosHennii B PIIJI nus peanuzauuu B 2022/2023 yu. r.

PIT/I nepecmoTpena, oOcykaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeOHOM roay
Ha 3acelannu Kadenpsl xumun (mpotokoi Ne 8 ot 26 mas 2022 r.).

B paGouyto nmporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenus: 4
Ne crpanunsl ¢ m3menenuem: 35

W3 myHKTa 9.3 UCKIIOYUTB:

B nyHKT 9.3 BKIIOYHTE:

1. OBC «Jlanwy» (http://e.lanbook.com)

1. Hayunas anexkTpoHHas 6ubinorexa
eLIBRARY.RU
(https://elibrary.ru/defaultx.asp?)

PIIJ] mepecmoTpena, oOcyxaeHa u ogoOpeHa st peanusarnuu B 2022/2023 yue6HOM TOY
Ha 3acefanuu Kageapsl xuMuu (mpotokosn Ne 1 ot 14 centsiops 2022 r.).
B pabouyto mporpaMMy BHECEHBI CIEAYIONINE U3MEHEHUS U TOTIOTHEHHUS:

Ne mzmenenus: 5
Ne crpanune! ¢ usmenenuem: 35
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B Pa3znen 9 BHeceHbl U3MEHEHUSI B CIUCOK JIUTEPATyphl, B 0a3bl JAHHBIX U WH(OPMAIMOHHO-
CIIPaBOYHBIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE pecypchl. YKa3aHbl CChUIKH, 0OecreunBa-
IOIUE JIOCTYIT OOYYArOIIUMCS K 3JIEKTPOHHBIM YYeOHBIM H3IAHHSIM H 3JICKTPOHHBIM 00pa3oBa-
TenbHBIM pecypcam ¢ caiita PI'BOY BO «bI'TIY».

YT1Bepxaenue usmenenuii u ponojHenuii B PILJI nnsa peanuzanuu B 2023/2024 yu. r.
PIIJ] mepecmoTpena, obcyxaeHa u ogodpeHa s peanusanun B 2023/2024 yyeOHOM ro-
Iy Ha 3acefanuu kKadeapsl xumuu (mpoTokois Ne 9 ot 28 uronst 2023 1.).

YrBepxaeHue nusMenenni u gonoanenuii B PII/1 nas peanmuzanuu B 2024/2025 yu. r.

PIT/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2024/2025 yuyeOHOM T0-
Iy Ha 3acegaHuu kadeapsl xumun (mpotokoi Ne § ot 30 mast 2024 1.).

B pabouyto nmporpaMmy BHECEHBI CIICIYIOIINE U3MEHEHUS U JOMOITHEHUS:

Ne usmenenus: 6
No cTpanwmipl ¢ usmMeHeHuem: 37

HckmrounTh:

Bxirounts:

B nynkT 10:

B nynkr 10:

Ayn. 118 «A». JIaGopaTopusi ecrecTBeHHOHAYYHOI
HaNPaBJIEHHOCTH MeJaroruyeckoro Texnonapka « Kpanro-
puym» um. C.B. JlankuHa

Mukpockor ouosiornueckuii Mukpomen 1

Jlynbl pyuHblie

[Mu¢posas nadoparopust no xumuu ais yuurens STEM

[Mu¢posast 1abopatopust 10 3KOJOTUU ISl peaTu3aluu CeTU
LIKOJIBHOT'O 3K0JIornyeckoro Monutopuara STEM

Pob6ortorexnnueckuii komiiekc HAYPOBO «YmHuas ternu-
a»

Muxkposnaboparopust 1151 XMMHUUYECKOTO HKCIIEpUMEHTA

Cronuk nogbeMHbIN

Ha6op peaktuos 11 'MA o xumun

[TpuGop 11 nosyyeHHst raJou0aNKaHOB U CIOXKHBIX dPH-
poB

[Tuenka-Y/xum MUHU-IKCIIpecc 1abopaTopus yaeOHas

KIID xoMmIeKkT-mpakTUKyM 3KOJIOTHUECKHM

Y4eOHo-1a60paTOpHbIN KOMIUIEKC « XUMUS B IIKOJIE»

HakoHneuHuku

broperka 25 mur.

buonorudeckas MuUKposabopaTopus U T.JI.
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