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1. Ileau ocBOeHMSI AMCIHUILINHDI.
K ocHOBHBIM medasiM OCBOCHHUS HUCIHUIUIMHBI «IKOOMOTEXHOJOTHUS» CJEAyeT
OTHECTH:

— oOydeHHE OCHOBaM HCCJIENOBaHHS U  pa3pabOTKU  COBPEMEHHBIX
OMOTEXHOJIOTUUECKUX METOJIOB 3aIUTHI OKPY>KAIOILIEH CpeIbl;

— (popMHpOBaHKE y CTYJCHTOB HABBIKOB MPUMEHEHHUS METOJ0B OMOTEXHOJIOTUU
JUIS 3aIIUTHI OKPYIKAIOIIEN CPEBI.

K ocHoBHBIM 3agayaM OCBOEHUS AUCIUIUIMHBI «IKOOHOTEXHOJIOTHUS
CIEAYET OTHECTHU:

— (¢opMupoBaHHWE 3HAHUW O ECTECTBEHHBIX OHMOJOTMYECKUX IIpoIleccax,
MIPOMCXOISIIUX BO BCEX MPUPOIHBIX SKOCUCTEMAX U MPHUHIMIIAX UX HMCIOJIb30BAHUSA
B OMOTEXHOJOTMYECKUX METOAX;

— oOy4yeHHWe OCHOBHBIM TIPUHIIUIIAM OpraHU3alud OUOTEXHOJOTHUYECKUX
IIPOIIECCOB, OA3UPYIONTUXCS Ha COBPEMEHHBIX JIOCTHKEHUSIX HAYKH;

— oO0ydYeHHE TEOPETUKO-METOJIOJIOTUUYECKUM OCHOBAM M  MPAKTHYECKUM
HaBbIKaM TMPUMEHECHUS COBPEMEHHBIX METOJAOB YTWIM3alMM BCEX BHUJIOB
3arpsI3HEHUN, CBSI3aHHBIX C XO3MCTBEHHOM JESITEIbHOCTHIO YEJIOBEKA.

2. Mecto mucuumiaunsl B cTpykType OOII 6akanaBpuara.
Huctumuimaa «9K00UOTEXHOJIOTUS» OTHOCUTCS K YHCIY IpodeccHOHaIbHBIX

y4eOHBIX JUCIUIUIMH 10 BbIOOPY BapuaTtuBHOM uacTu OaszoBoro uukina (b1)
OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl OakagaBpuaTa.

«IKOOMOTEXHOJIOTHS»  B3aMMOCBS3aHa  JIOTHYECKH M COJEp)KaTesIbHO-
METOJIMYECKH CO CICAYIONUMU TUucHUIUTMHAMu U npakTukamu OOII:

B 6a30601i u sapuamuenoii vacmu 6azosoco yukia (b1.1.)

— OO6m1as 6MoJIOrusl U MUKPOOUOJIOTHS;

— buoxumus;

— OCHOBBI OMOTEXHOJIOTHH;

— IIporecces u anmapaTbl OMOTEXHOJIOTUIECKUX TPOU3BOJICTB;

— IIpombIieHHass OMOTEXHOIOTHS;

— DH3UMOJIOTHSI.

3. IlepeyeHsb NJIAHUPYEMBIX Pe3yabTATOB 00y4eHHS MO JUCHUILIUHE
(MoayJ110), COOTHECEHHBbIE C MJIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS
00pa3oBaTeIbHON NPOrPaMMBI.

B pesynprate OCBOGHHMS AWCHMIUIMHBI  (MOIYJsA) Yy  OOy4aromuxcs
bopMUPYIOTCS CIEAYIONINE KOMIETEHIIMU U JOJKHBI ObITh TOCTUTHYTHI CIEIYIOLINE
pe3yabTaThl 00y4YeHUs KakK 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHIIUH:



B pesyasbTare

HAy4YHO-TEXHUYECKOU
nHpOpManueH,
HCIOJIb30BATh
POCCHUICKUN 1
MEKTyHApOIHBII OIBIT
B IIpoeccuoHanbHOM
JeSITeNIbHOCTH

0CBOEHMSI
Kon o0pa3oBaTe/bHOI IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTEHIIMH NMPOrpamMMbl 00y4YeHus M0 JMCUMILINHE
o0yyaromuiics 10J1KeH
00J1a1aTh
OIIK-2 CITOCOOHOCTH U 3HATh:
TOTOBHOCTH e OCHOBHBIEC 3aKOHBI
HCITOJIb30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIX JUCITUTUTHH
3aKOHBI yMeTh:
€CTCCTBCHHOHAYYHBIX e lcnoab30BaTh METOIBI
AACIHHUILIIMH B MaTeMaTU4YEeCKOI'0 aHajin3a u
npodeccuoHanbHOM MOJIETMPOBAHHS
JIeATEIIbHOCTH, BJIAJIeTh:
HNPUMCHATH MCTObI e MerogaMu TEOPETHYECKOTO U
MaTeMaTH4eCKOro SKCIEPUMEHTATBHOTO HCCIIEIOBAHUS
aHajan3a u
MOJICITUPOBAHUS,
TEOPETHYECKOTO 1
IKCIIEPUMEHTAIBHOTO
HCCIe0BaHUS
ITK-8 CIOCOOHOCTH PabOTaTh C | 3HATH:

e OHOTEXHOJIOTMYECKUE CIIOCOOBI
OTpaHUYEHUs] aHTPOIIOTEHHOTO
BO3/ICIICTBUS Ha OKPYIKAIOUIYIO Cpeay H
CIOCOOBI €€ 03/I0POBJICHUS
OMOTEXHOJIOTHYECKUMH METO/IaMHU.

yMeTh:

e paboTaTh C HAYYHO-TEXHUYECKOU
uH(popMaliel HCIoIb30BaTh
POCCUUCKUN M MEXTyHAPOIHBINA OIBIT

BJIA/IeTh:

® METOAAaMH MPOBEACHUS IPOLECCOB U
NoJJIepKaHUs 3aJJaHHBIX [TapaMeTPOB
TEXHOJOTUYECKOro Mporecca

COCTaBIsACT 3 3a4ETHHIX eAuHUIEI, T.€. 108 akamemMmuyeckux 4acoB (U3 HUX 72

4. CTpyKTYypa M coiep:KaHue TUCIUINIUHBI.
OO6mas Tpy10eMKOCTb JUCITATIIINHEL

yaca — caMOCTOsITeNIbHasl paboTa CTYJICHTOB).

Paznensl nucuuminabl « OKOOMOTEXHOJIOTHS) U3YHal0TCS Ha YETBEPTOM KypcCe.
Bocbmoii cemectTp: nekmun— 2 daca B Henenmo (18 wacoB), cemuHapckue

3aHsITH — 2 9aca B Henento (18 gacoB), hopma KOHTpOIIST — 3a49€T.




Conepxxanue pa3/iesioB JUCHUILIUHBI.
BocbMmoii cemecTp

BBenenue

[IpenmeT 3KOJ0rnYecKOr OMOTEXHOJIOTHH, €€ 1eNH U 3aAa4d. Ponb OMOTEXHOJIOTUY B
3alllUTe M O3J0pOBIIEHUU Ouocdepbl. bHOTEXHOJIOTrMYECKHEe METOAbl U CPEICTBA
3alIUTHl OKpYXKaroliew cpeabl. buosorndeckue areHThl U MPOIECCHI IKOJIOTUYECKOM
ouorexHosnoruu. DepMeHTHBIE TEXHOJIOTHH.

brnaromapst ~ aHTpomoreHHOW  JEATENBHOCTH  4eJoBeKa  (MPOMBIIUICHHOM,
CEIbCKOXO3IMCTBEHHON, OBITOBOM U T.J.) TOCTOSHHO TPOUCXOJUT HU3MEHEHUE
bU3UYECKUX, XUMUYECKUX U OMOJIOTMYECKUX CBOMCTB OKPYXKAIOIICH Cpelbl, TPUIEM
MHOTHE W3 JTHX HW3MEHEHMH BechMa HeOnaronpusatHel. [IporHosupyercs, 4TO
OnoTexHoJorus Oy/IeT OKa3bIBaTh MHOTOOOpa3HOe U BCE BO3pACTAIOIEe BIUSHUE HA
CcrocoObl KOHTPOJISL 3a OKpyXarouiei cpenoil u Ha e€ coctosHue. IIpekpacHbiM
IPUMEPOM TaKOTO BIMUSHUS CIYKUT BHEJIPEHHUE HOBBIX, 0OJiee COBEPIICHHBIX
METOJI0B OMOTEXHOJOTUYECKON MepepaboTKH OTXO0B, IPUMEHEHNE OUOTEXHOJIOTUN
B OOppOe TPOTUB pPACHpPOCTPAHEHHS KCEHOOMOTUKOB M HEQPTSHBIX 3arps3HEHH.
buorexHonmorus akTHUBHO TPUMEHSETCA B LEIAX OYHCTKM BCEX KOMIIOHEHTOB
o6unocdeps! (BOIbI, MOYBBI, BO3AyXa U JIp.) OT 3arpsA3HsAIOMUX BemlecTB. Kpome Toro,
CYILIECTBEHHBIM SBJIAETCS HE TOJBKO CaM TMPOIECC OYMCTKH, HO M BO3MOXXHOCTb
MCIIOJIb30BaHMS BBIIETICHHBIX OTXO/J0B B KAYECTBE BTOPUYHOTO CHIPHA.

IMosyuyeHne 3K0JIOrM4eCKH YUCTOM IHEPIrUum

CoBpemennbie uctouHuku 3Heprun — ['9C, TOC, ADC — BbI3BIBAIOT CEPHE3HBIC
HapylleHus: Bo BHelIHel cpee. [lonyueHne neHHbIX BUJIOB OPraHUYECKOr0 TOILIHBA.
AJNbTEpHATUBHBIE HUCTOYHUKU TMOJYYEHUS HKOJOTUYECKHM YHUCTOW  HHEPIuu.
DKOJIOTUYECKUE XapaKTEPUCTUKK OWOTOIUIMBA. TOIJIMBHBIN 3TaHOJ], BOJOPO,
ouoras, aleToH, OyTaHo, M30IPONAHOI. O6pazoBanue BOJIOpOJA
MUKpoopranuzMamu. bruodotonus Boabl. [IpoMbIlIeHHBIE CENBCKO-X03SICTBEHHBIC
1 OBITOBBIE OTXOJIBI — CBHIPhE JJIA MPOU3BOJICTBAa Onorasza. buora3. buomeranorenes.
Ceromnst OBICTPO pa3BHBAIOTCA Pa3HOOOpA3HBIE OTPACIN TPOMBIIIJIEHHOCTH, B
KOTOPBIX MPOIECCHl KU3HENESITEIbHOCTH MUKPOOPTaHU3MOB HMCIOJIB3YIOTCS IS
CO3JIaHUSI 3aMKHYTBIX CHCTEM, JUIsl KOHTPOJs 3a 3arpsA3HEHHEM CTOYHBIX BOJ,
OMOTeCTUPOBAHUS, JUISI HWCIOJNB30BAHUS AIBTEPHATUBHBIX HDHEPrOpPECypcoB U
XUMUYECKOTO CBhIPhSl, KaK B IMPOMBIIIJIEHHOCTH, TaK M B CEIbCKOM XO3SMCTBE.
OKOJIOTUYECKH YHUCTbIE HUCTOYHUKH SHEPrud HE BIUAIOT OTPHUIATENIBHO HAa
OKPYXAaIOILYI0 Cpeny.



MeTaHTeHKH M a3POTEHKHU

buokoMnoctupoBanue TBEPIABIX OTXOAOB. AHAJIOroM a’3poOHON OYUCTKU CTOKOB
ABJIAETCS a’pOOHOE OMOKOMIIOCTUPOBAHHME TBEPABIX OTXOJOB. XapaKTEPUCTUKA U
CTPYKTypa aj’pOTEHKOB U METATEHKOB. TBEpAblEe OTXOABI CMELIMBAIOTCI C
MUKpPOOpPraHM3MaMHM, pa3larallliMU BpEeAHbIE 3arpsA3HEHUs, M OaJIaCTHBIM
MaTepuajioM Tuna Topda, KOTOpbIM OOecnmeumBaeT JAOCTYI KHUCIOpoJa K
MUKpPOOpraHu3MamM. DTO MO3BOJISIET NMPEBPATUTh OTXO/Abl B yIOOPEHHE WU MPOCTO
HCIIOJIb30BATh UX B KA4€CTBE MOJACBIINKU IJIsI JOPOT, B CTPOUTEIBLCTBE U B APYIUX
ClIy4asx.

Mukpobuonoruyeckass XapakTepUCTHKa aHa’poOHoro wuina. MeraHoOpasyromue
Oaktepuu. buoaerpaganuss OpraHUYECKMX BEUIECTB B IIPOLIECCE METAHOBOIO
opoxxenusi. da3pl MeTaHOBOro OpoxeHus. MeTtaHoBoe cOpakuBaHHE TBEPIBIX
OTXO0JI0B. AfjanTaIus K TOKCHHAM.

buoaornueckue METOAbI OYUCTKH CTOYHBIX BOA U YTWIH3AIUA TBEPABIX
0TX010B

MeTobl OYMCTKH CTOYHBIX BOJ: OHOJOrHYecKas, OMoxuMmuueckas, onousnyeckas.
buonoruyeckne METONbI OYUCTKUA CTOKOB. A3pPOOHBIE MPOIECCHl OUMCTKU CTOYHBIX
Boj. KauecTBo BObl U MeTOABI OUUCTKUA. OCOOEHHOCTH OMOJIOTMYECKUX METOJIOB 10
CpaBHEHHI0O C  (U3MKO-XMMHYECKUMU  MeToJaMu  O4HMCTKU.  Kpurepuu
POEKTUPOBAHUA OUOTEXHOJIOTHYECKUX TIPOILECCOB OYUCTKU. AKTHBHBIA HI —
COCTABJISIONIMNEG M XUMHU3M JAeHCTBUs. TuUIbl ammapaToB Il adpoOHOM OYUCTKH
CTOKOB. ['OMOTEHHBIE PEAKTOPHI M TeTEpPOreHHBIE a’poOHbIe peakTophl. [IpuHITUI
nevictBus. OxcuTeHku. PeakTopbl ¢ HemoaBukHOW Ouori€éHkord. OCOOCHHOCTH
AKCILTyaTalluy U MIPOU3BOJUTEIBHOCTh. XapaKTEPUCTUKA OUOTUIEHKH.

AHa’poOHBIE TPOIIECCHl OYUCTKUA CTOYHBIX BOJ. TeopeTHdecKkue OCHOBHI IpoIliecca.
Kuneruka, Ouoxumus, Mukpoouonorus. I[IpomblnieHHble — anmapaTsl s
cOpaxxuBanus cTokoB. CentuTeHkH. AHa’pOOHBIM OMOMGUIBTP. XapaKTEPUCTHKU
OWOIIEHKN U aKTUBHOTO Wia. TpeOGoBaHMs K TTapaMeTpaM IMPOIeCCOB BOJOOUUCTKHU.
O¢ddexTuBHOCTE pabOTHl aHA’POOHBIX OYUCTHBIX COOPYKCHHH. Y THIM3AIUs
AKTUBHOIO WJIA.

KonnuecTBo 1 kauecTBO OTX0A0B. YTHiH3auus U KoHBepcus. ChIpoil aKTUBHBIN WII.
[lepepaborka wmma. IlepepaboTka pacTUTENBHBIX OTXOMO0B. METaHTCHKH W
OMOMETaHOTeHE3 KaK IMPOoIecC JUKBUAAIMH OTXOJOB M DKOJOTHYECKHH METO.
MOJYy4YEHUS] SJHEPTOHOCUTENEN. THUIBI U YCTPOUCTBO METAHTEHKOB.

Yrunmmszanuss TBepaod ¢aspl CTOYHBIX BOJ M TBEPABIX OBITOBBIX OTXOIOB C
MOMOIIBI0 aHA’pOOHOTO cOpaxkuBaHus. buonorndeckas OYMCTKA MNPUPOAHBIX U
CTOYHBIX BOJ OT OPraHWYECKUX W HEOPraHWYECKUX COEAWHEHUU. buonormveckas
OYKCTKA CTOKOB.



[IpuMeHeHne MUKpPOOPraHU3MOB B KayecTBe (IOKyJIIHTOB. O0e33apakuBaHHE U
00€3BpEKUBAHUE OCAJKOB CTOUHBIX BOJI — XUMUYECKOE, PaAUAIlMOHHOE, TEPMUUECKOE,
ouorepmuueckas 0opadorka. CriocoObl OMOXMMUYECKOW YTUIN3aLUHA aKTUBHOTO HJIA.
CnenuanbHO aXanTUPOBAHHBIE MHKPOOPTAaHU3MBI I OYMCTKA CTOYHBIX BOJ OT
OpraHuYecKux coeauHeHud. MIMMOOMIN30BaHHBIE MHUKPOOPraHM3MbI B IpOLECcCax
OYUCTKH BOJbl. Dusnonoruss MUMMOOMIN30BAHHBIX MHKPOOPraHU3MOB. THIIBI
pPEaKkTOpoB ¢ HMMMOOMIM30BAaHHBIMH MHUKpoopranu3smamu. llomumepHble HacaJKH.
3arpy3kd BOJIOKHHUCTOW CTPYKTYpbl B KAaue€CTBE HOCHUTENIEH CHEUUATIU3UPOBAHHOMN
MUKPO(IIOpHI B CUCTEMaX OYUCTKU BOBI.

BuorexHonorus nepepaboTku oTxoa0B. buosormyeckas nepepaboTka OTXOJ0B
npeciaeyeT TPU OCHOBHBIE IIEJM: JIerpajalus OPraHUYECKUX W HEOPraHUYECKUX
TOKCUYHBIX OTXOJI0B; BO30OHOBJICHHE PECYPCOB JIJIsi BO3BpaTa B KPYrOBOPOT BEIIECTB
C, N, P, S u 1.0 AdpoOHasi mepepaOOTKa OTXOJOB B CEIbLCKOM XO3SHCTBE.
[TepepaboTka OTXO/I0OB CEJIBCKOTO XO3SICTBA B aHA’POOHBIX YCIOBUSX. A3pOOHOE U
aHa’poOHOe koMmnocThpoBaHue. [lapaMeTpbl U BBIXOJ MPOAYKTOB KOMIIOCTUPOBAHHS.
KomnioctupoBanue opraHudeckux oOTx0J0B. (OCHOBHbIE MPUHIMUINBI MPOIECCa
KOMIIOCTUPOBAHMUSI.

MukpoOroIornuecKue acrekThl KoMInocTupoBanus. Mukpodiaopa. MukpodayHa.
buoxumuueckue acrekTsl KoMnoctupoBanusa. CoaepxaHue CyXux BEIIECTB.
N3Menenune TteMmepaTypbl BO BpPEMEHHM IMPU KOMIOCTUpPOBaHUHU. Tpu craguu
KOMIIOCTUPOBAHMUS.

[TapameTpsl mporiecca KOMIOCTHpOBaHMsA. Paszaenenue. JucnepcHOCTh YACTHIL.
[Turarenbuple BemecTBa. JloGaBku. Bnaxkxnocth. CBOOOAHBIM 00BEeM. Anparus.
[TepememmBanue. TemnoBbIACICHUE.

IIporiecchl  KOMIIOCTUPOBAaHHUSA, HCMHOJb3yeMble Ha MpakTuke. OnTuManabHbIe
3HAYEHUs TTapaMETPOB.

[IpeumyniecTBa KOMIOCTUPOBAHMUSI.

buorexHo0rus 3a1MTHI aTMOC(EPHOT0 BO31YyXa

buonorndeckne MCTOUYHHMKHK 3arpsi3HeHHs atMocdepnl. CocTaBBl Ta30BBIX CMECEH,
MOABEPKECHHBIX  OMOJIOTHYECKOW OYHMCTKE. bHojornueckas OYHMCTKAa Ta30BBIX
BBIOpOCOB. MHorue BBIOpOCHI B aTMocdepy CoAep)KaT BpPEIHBIC WIH JTYPHO
naxaymue npuMmecn. CosmaHue OMOJOTHMYECKH aKTUBHOTO  COPOHPYIOIMIETO
Marepuaja I OYUCTKHM 3arpsA3HCHHOTO BO3/yXa. BHOTEXHOJOTHMYECKHE METObI
3aIMTHI BO3AyXa OT JYPHO MaxHYyIIEro 3arps3HeHus. [IpuMeHeHne OMOpeakTOpoOB H
OMO(PUIBTPAIMOHHBIX YCTAHOBOK [IJII OYHMCTKH M JIE30J0pAllMM Ta30BO3IYITHBIX
BBIOPOCOB, a TAKXKE MPUMEHECHHE OMOMHIMKATOPOB YMCTOTHI BO3/IyXa.

buogornueckas PEKYJIbTHUBAIIUA

buonoruueckas PEKYJIbTUBALIUA  3aKIIOYACTCA B  HCKYCCTBCHHOM - CO3AaHHHU
PACTUTCIIBHBIX IIOKPOBOB PA3JIMYHOI'O BHJAa W BKIIIOYACT MCXaHHNYCCKYIO ITIOATOTOBKY
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MTOBEPXHOCTHOTO CJIOSl MOYBBI, BHECEHUE B He€ YyIOOpEHUM, MOCEB MHOIOJETHUX
TpaB. MexaHnueckas o0paOOTKa HapylIeHHbIX 3eMmenb. llpu OuopekynpTUBaLUU
MCIIOJIB3YIOTCSI MUKPOOPTraHU3MBbl, pa3pyliatoniie HeTb 1 HepTENPOIYKThI, a TAKKE
OMOKOMIIOCTHI U He(TecOpOEHTHI. JleTOKCHKAlMs MOYBbI OT MECTUIMAOB U JPYTUX
XUMHUYECKUX 3arpsA3HUTEIICH.

buopemenuanusa. buorexHosornyeckasi 04MCTKA BOJ U I0YB OT HE(PTH U
He(PTEenpoaAYKTOB

O61mue KOHILIETIIINT onopemeuanuu. [TonsiTus dbuTopemennanus,
MHUKpoOopemeananus 300peMeInanusl. [IpeumyiecTra u HEJ0CTAaTKU
¢utoOuopemenuanuu. TexHonoruu  uToOmMopeMenuanuu:  pU3OPUIbTPALIUS,
¢uTodKCTpaKkus, QuUTOCTUMYJSAUMUA, (uroucnapenue. MukpoOopemenuaims.
ArenTsl MuKpobopemeuanuu. llpenMyniectsa MukpoObopemMeara.

MeToapl U TeXHONOrMH Ouopemenuanud. MukpoOHas OnoTexHoaorusi. MukpoOHO-
(depMeHTaTHBHAs OMOTEXHOJIOIHs. Bruopemeauanus 3arpsA3HEHHBIX [MOYB M TPYHTOB.
bruopemenunarust in Situ, Ouopemeauanus €X Situ. Buopemenuarius Ookpy»Karoriei
Cpe/Ibl.

[lepepaboTka HedTenUIaMOB pe3epByapHOrO THIA. bHOTEXHOIOTMYECKas OYUCTKA
yIIeBOJOpOIOB HepTH. VIHTEeHCHMBHas OuorepMudueckas o0pabOTKa IIIAMOBBIX
OTXOA0B HePTAHOro KomIuiekca. IPPEKTUBHOCTH OHOASCTPYKIMH HEPTIHOTO
3arps;3HEHUs. MeETOApl, C TOMOIIBI0 KOTOPHIX CHIDKAIOT W JUKBHIUPYIOT
3arpsi3HEeHUs HEPTHIO M HETETPOTYKTAMH.

Buoaerpananusi KCeHOOMOTHUKOB

Kcenobnotuku, wux kimaccupukanusa. MeTaboduyeckuil IUKJI KCEHOOHMOTHKOB.
buonerpanarus KCeHOOMOTHKOB.

buosornyeckue MeToabl KO HTPOJIA

buortectupoBanue n ouonnaukanus. Onpenenenue ononHankanuu. Knaccudukamnus
TECT-00beKTOB. TpeOoBaHus, mpeabsBIsieMble K OuomHmukatopam. JKuBbIC
OpraHU3Mbl, BbIOMpAaeMble MJIsI ONPENENICHUS YPOBHS 3arpsi3HEHUS OKpY Karolleu
Cpenbl, KJIETOUYHbIE KYyJIbTYpPbl JJI OLEHKH TOKCUHYHOCTH U MYTareHHOro MOTEeHIMana
CTOYHBIX BOJI. Pa3BUTHE CENEKTHBHBIX, YYBCTBUTEIbHBIX M BOCHPOU3BOAUMBIX
METOJIOB aHajn3a TOKCHKAHTOB B MPHUPOJHBIX Cpelax Ha OCHOBE OMOCEHCOPOB,
OMOTECTOB M OMOMHANKATOPHBIX cucTeM. MIMMyHO(hEepMEeHTHBIN aHAIIN3.



5. O0pa3oBaTe/ibHbIE TEXHOJIOT M.

MeTtoauka mpernoiaBaHus AUCHUILTHHBI « DKOOMOTEXHOIOTU» U Pealn3alus
KOMIETEHTHOCTHOTO  MMOJAXOJa B M3JIOXKEHHMH W  BOCIHPHITHH  MaTepuaa
IpeIycMaTpUBaeT KCIOJIb30BAHUE CIEAYIOINUX AKTHBHBIX W MHTEPAKTUBHBIX (HOpM
MPOBECHHS TPYNIOBBIX, WHIWBUIYaIbHBIX, ayJAUTOPHBIX 3aHSATHA B COUCTAHHH C
BHEAYIUTOPHOU paboTOil ¢ 1enpio (GOopMHUPOBaHHUS M Pa3BUTHS MPO(HecCHOHATBHBIX
HABBIKOB 00yYaronIuxcsi:

— o0cyKJeHHe U 3amuTa pedepaToB MO AUCIUIUIMHE;

— MOJATOTOBKA, MPEACTaBICHUE M 00CYKIEHUE MPE3eHTAUNH Ha CEMHHAPCKUX
3aHATHUSAX;

— OpTraHu3alKs U MPOBEJIEHUE TEKYIEro KOHTPOJISl 3HAHUN CTYJIEHTOB B (hopme
KOHTPOJIBHOU padoThI,

Y aenvHBIA BeC 3aHATHH, MPOBOJAMMBIX B MHTEPAKTUBHBIX (opMax, OINpeiesieH
IJIAaBHOW TeNbl0  00pa3oBaTeNbHOW MPOrpPaMMBI, OCOOCHHOCTHIO KOHTHHTEHTA
00ydaronmxcs U COACpKAHUEM TUCIHILTUHBI « DKOOMOTEXHOJOTUS» U B ILEJIOM IO
auciuIuinee cocTtaBisieT 50% ayIuTOPHBIX 3aHSTHH. 3aHATHA ~ JICKIMOHHOTO
tuna coctabiisitoT 50% ot o0beMa ayAUTOPHBIX 3aHATHI.

O1neHOYHBIE CPEICTBA JIA TEKYIIEro KOHTPOJISA yCIeBaeMOCTH, TPOMEKYTOTHOM
aTTecTAlHM 10 UTOTaM OCBOEHMSI IV CIAIIMHBI U Y4e0HO-MeTOAnYeCcKoe
odecriedyeHre CaMOCTOATEILHOM Pa0dOTHI CTYJE€HTOB.

B mnporecce 00ydeHHs WCHOIB3YIOTCS CACAYIOIIHUE OLCHOYHBIC (OPMBI
CaMOCTOSITCJILHOM PabOThI CTYJCHTOB, OIICHOYHBIC CPEJICTBA TEKYIIEr0 KOHTPOJISA
YCIEBAEMOCTH M MIPOMEHKYTOYHBIX aTTCCTALIMIMA:

- KOHTpOJIbHAs paboTa;

- TOJATOTOBKA W BBICTYIUICHHE Ha CEMHHApCKOM 3aHATHM C MPE3CHTAllUCH |
obcyxneHrueM Ha TeMy «MeTtoasl Onoerpaaaniui KCeHOOUOTHKOBY (MHIUBUYaTbHO
JUTSL K&KJIOTO 00YYaroIIerocs);

OneHOYHBIC CpEeACTBA TEKYIIEr0 KOHTPOJIS YCIEBAGMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIC BOIPOCHI M 3aJlaHus B (popMe KOHTPOIBHON pabOThI ISl KOHTPOJIS
OCBOCHUS 00YUYAIOIIMMUCS Pa3eiOB JUCITUTIINHBI.

OO6pa3upl KOHTPOJBHBIX BOMPOCOB M 3aJaHMM JUIS TIPOBEICHHUS TEKYIIETO
KOHTPOJIS, I9K3aMEHAIIMOHHBIX OMJICTOB, IPUBEACHBI B MIPUIOKCHUH 2.

6.1. ®oHI OLICHOYHBIX CPEICTB A5 NMPOBEACHUA POMEKYTOYHOM AaTTECTALMHU
00y4aruuxcs N0 JTUCUMILIMHE (MOYJII0).

6.1.1. IlepedyeHb KOMIIETEHIIUM C yKa3aHUEM ATaIroB X (HOPMHUPOBAHUS B IPOIECCEe
OCBOEHUSI 00pa30BaTEIbHON MPOTPAMMBI.

B pesynapraTe OCBOCHMS JUCHUIUIMHBL (MOAYJA) (OPMUPYIOTCS CIIEAYIOIINE
KOMIIETEHIUHU:



Kon B pesyabTaTe ocBoOeHHs1 00pa3oBaTeJbLHONH NPOrpaMMbl 00y4aroLIUiics
KOMIIeTeHIIUH J0JIKeH 00J1a1aTh
OIIK-2 CIOCOOHOCTh M TOTOBHOCTD MCHOJIb30BAaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX AUCLHUIUIMH B IPO(ECCHOHABHOM 1eATENbHOCTH,
IPUMEHSITh METO/Ibl MATEMAaTUYECKOT0 aHAIN3a U MOAEIMPOBAHNUS,
TEOPETUUECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHUS

[1K-8 CIOCOOHOCTH ~ paboTaTb €  HAYYHO-TEXHMYECKOH  HH(OpMaIuei,
UCTIOJIb30BaTh POCCUHUCKUI M MEXTyHAPOTHBIN OIBIT B MPO(HECCHOHATHLHOM
JeSITeIbHOCTH

B mporiecce ocBoenust 06pa3oBaTeNbHON MPOrpaMMbl JaHHBIE KOMIIETCHIUHU, B
TOM YHCJIE€ UX OTJEJIbHbIC KOMIIOHEHTHI, (POPMUPYIOTCS TTOITAITHO B XOJE OCBOCHUS
0oOy4JaromuMHCsT JUCHMUIUIMH (MOJyJIei), TPaKkTHK B COOTBETCTBHU C YYCOHBIM

MJIAHOM U KaJIeHIapHBIM I'pauKOM yueOHOTO mpoliecca.

6.1.2. Onucanue nokasareJieid ¥ KpUTEPHEB OLCHMBAHUS KOMIIETEHIIHI,
(opMupyeMBIX 10 HTOraM O0CBOEHHS TMCUMILVINHBI (MOAYJIs1), ONMCAHHE IIKAJI

Iloka3arenem

OLICHNBAaHU

OICHUBAaHHA.
KOMHGTGHHI/Iﬁ Ha  pPas3JIMYHbIX

oTarax Hx

dbopMupoBaHus ABISAETCS JTOCTHIKEHHE O0YUYAIOIIMMUCS TJIAHUPYEMBIX PE3yIhTaTOB
00y4eHUs M0 JUCHIUTUTAHE (MOYJIIO).

OIIK-2 - cnoco0HOCTH U TOTOBHOCTH HCI0JIb30BATH OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX

AUCHUIIJINH B HpO(l)eCCHOHaJ]bHOﬁ ACATC/IbHOCTH, IPUMECHATDb METO/IbI MATEMATHYECKOI'0O aHAJIU3A U
MOAC/JIUPOBAaHUA, TEOPETHYECCKOI'0 M IKCIICPUMEHTAIBHOI0 UCCIICIOBAHUSA

Kpurepum oneHuBaHus

Iloxka3artean
2 3 4 5

3HATh: OO0yuaromuiics OOyuaromuiics OO0yyaromuiics OO0yyaromuiics
OcHoBHBIE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
3aKOHBI [IOJTHOE OTCYTCTBUE | HETOJIHOE YaCTUYHOE MOJIHOE
€CTECTBEHHOHA | WJIM HEJOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
YUHBIX COOTBETCTBHE CIICAYIOIUX 3HAHUH: | CIEAYIOIINX 3HAHUIL: CIICAYIOIINX
JUCLUIUINH cieayromux 3HaHuii: | OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3HaHU: OCHOBHBIX

OCHOBHBIX 3aKOHOB | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX 3aKOHOB
€CTECTBEHHOHAYYHB! | JAWCLMILIMH. JUCLUIUIAH, HO €CTECTBEHHOHAYYHBI
X TUCUUIUINH HonyckatoTcs JIOITy CKaIOTCS X JTUCLUIUIUH,
3HAYUTEIbHBIC HE3HAYHUTEIbHbIE CBOOOJHO
omnoKH, omKOKM, HETOYHOCTH, onepupyer
MPOSIBIISAETCS 3aTpyIHEHUS IPU nproOpe-TeHHBIMU
HEJ0CTaTOYHOCTb AHAJINTUYECKUX 3HaHUSIMH.
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3HAHWMH, TI0 PSTY oreparmsx.
ToKazaTenen,
oOyuJarormiics
UCIBITHIBACT
3HAYUTCIIBHBIC
3aTpyAHEHUS TIpU
OIIEpUPOBaHUU
3HaHUAMHU IIPU UX
MEPEHOCE Ha HOBHIC
CUTYyaLHU.
YMETh: OOyuaromuiics He OO0yuaromutics OO0yyaromurics OO6yyaromuiics
Hcnonb3oBarth | yMeeT WU B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
METO/IbI HEJI0CTaTOYHOM HETIOJTHOE YaCTUYHOE MOJIHOE
MaTeMaTU4YeCK | CTEIEeHU yMeeT COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
Oro aHajM3a M | MCIOJIb30BaTh CIICAYIOUMX YMEHHUN: | CIACAYIOIIUX YMEHHH: CIIeYIOILIUX
MOACIUPOBAHU METOAbI HCIIOJIB30BaTh HUCIIOJIB30BATH METOAbI yMeHI/Iﬁl
a MAaTEMATUYCCKOT O METObI MaTeMaTH4YE€CKOI O HUCII0JIB30BAaTh
aHayn3a u MaTeMaTHYECKOI0 aHaJln3a u METOIbI
MOJICTUPOBAHUS aHayin3a u MOJICITUPOBAHMSL. MaTeMaTHYECKOr0
MOACINPOBAHUA YmMmeHus OCBOCHBI, HO aHalIn3a u
JonyckaroTes JIOTTY CKaIOTCS MOJICITUPOBAHUSI.
3HAYUTEIbHBIC He3HAYHNTEIbHBIE CBo0OotHO
OIOKH, OmMOKH, HETOYHOCTH, onepupyeT
TIPOSIBIISICTCS 3aTpyAHEHHUS TIPU MPUOOPETEHHBIMU
HEJIOCTATOYHOCTh aAHATTMTHYECKUX YMCHUSMH,
YMEHUH, 10 psLLy orepanusx, IepeHoce MPUMEHSIET UX B
MoKa3areseH, YMEHUI Ha HOBBIE, CUTyalUsAX
oOyJarormmiics HECTaHAAPTHBIE MOBBIIICHHON
HCTIBITHIBACT CHUTYAIIUH. CJIO’KHOCTH.
3HAYHUTENBHBIC
3aTpyAHEHHS TIPU
OTEePUPOBAHUH
YMEHUSMH ITPU UX
MEepPEeHOCe Ha HOBBIC
CHUTYaIlUH.
BJIAJETh: OOyuaromuiics He OO0yuaromutics OO0yyaromuiics OO0yyaromuiics B
MeTOAaMHU BIIAJICET WIN B BJIaJIcET METO/IAMU YACTHUYHO BIIAJICET MOJTHOM 00BbeMe
TEOPETHYECKOT | HEAOCTATOYHOM TEOPETUUECKOT0 U METO/IaMH BJIJIeeT METOITAMH
ou CTETICHH BIIaJiceT 9KCHEPUMEHTALHOTO | TEOPETUYECKOTO U TEOPETUYECKOTO U
SKCTIIEPUMEHTA | METOJaMHU UCCIICIOBAHUS B IKCIEPUMEHTATLHOTO 9KCTIIEPUMEHTAIHHOT
JIBHOTO TEOPETUUECKOTO U HEMOJIHOM 00beMe, WCCIICTOBAHUS, HABBIKH | O MCCIICIOBAHHS,
WCCIIEJIOBAHUS | DKCHEPUMEHTAIBLHOT | JIOYCKAIOTCS OCBOEHBI, HO CcBOOOTHO
0 HCCIIe/IOBaHUS 3HAYUTEIHHBIC JIOTTYCKAIOTCSI MPUMEHSIET
OIIMOKH, HE3HAYHUTEITHHBIE MOJTyYCHHbBIC
MIPOSIBIISETCS OIMOKH, HETOYHOCTH, HaBBIKU B
HEJIOCTAaTOYHOCTh 3aTpyTHEHUS TIPU CUTYyaIHIX
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BJIAJICHUS HAaBBIKAMU
0 psAAy MOKa3aTesneu,
OO0yuaromutics
UCIBITHIBACT
3HAUUTEIHHBIC
3aTPYAHCHUS MTPH
MPUMECHECHU U
HABBIKOB B HOBBIX
CUTYaIHsIX.

AHAITUTUYECKUX
oInepanusx, IepeHoce
YMEHUI HA HOBBIE,
HECTaHJAPTHBIE
CUTyalUu.

HOBBIIIEHHON
CJIOKHOCTH.

IIK-8 - cioco0HoCTHI0 padoTaTh ¢ HAYYHO-TEeXHUYECKol HH(opManueil, HCN0Jb30BaTh POCCHIICKUI U

MeKAYHAPOIHBIH ONBIT B MPO(ecCHOHATBHOM AeATeIHbHOCTH

3HATD:
OHMOTEXHOJIOTH
YeCcKue
CITI0COOBI
OIpaHUYEHUSA
aHTpOHOFeHHOF
0 BO3JICHCTBHSA
Ha
OKPYKaIOITy 0
cpeny u
CITOCOOBI ee

OO0yuaromutics
JIEMOHCTPUPYET
MTOJTHOE OTCYTCTBHE
HITA HEJIOCTaTOYHOE
COOTBETCTBHE
CIEAYIOIINX 3HAHU:
OMOTEXHOJIOrNYECKU
€ CIT0COOBI
OTpaHUYCHUS
aHTPOIIOTEHHOT O
BO3JICCTBHS Ha

OO6yuaromuiics

JIEMOHCTPUPYET HETIOIHOE
COOTBETCTBHE CIIEIYIOIINX

3HAHUU:
OMOTEXHOJIOTUYECKUE

CII0COOBI OTPaHUYECHHUS

aHTpOHOFeHHOFO
BO3JIEUCTBUS Ha

OKPY’KAOIILYIO Cpely H
CITOCOOBI €€ 03/TOPOBJICHUS
OHMOTEXHOJIOTHYECKHUMU

OO0yyaromuics

JaCTUIHOC
COOTBETCTBHE
CIEAYIOIINX
3HAHWI:

CKHE CIIOCOOBI
OTpaHHYCHHS

JIEMOHCTPUPYET

OMOTEXHOIOTHYE

aHTPOIIOTCHHOTO
BO3IEHCTBUS Ha

OO6yyaromuiics
JIEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIIETYIOITIX
3HAHWH:
OMOTEXHOJIOTHYECKH
€ CITOCOOBI
OTpaHUUYCHUS
aHTPOIIOTCHHOTO
BO3JICUCTBHS Ha

O3JIOPOBJICHHS | OKpPY’KalOLIyIO cpexy | MerogaMu. JlomyckaroTcst OKPYKaIOIIYI0 OKPY’KaIOIILY 10
OMOTEXHOJIOTH | U CITOCOOKI e¢ 3HAYHATEILHBIC OITHOKH, cpeny u cpemy ¥ CrocOObI
YEeCKUMU 03JI0POBIICHHS TIPOSIBIISIETCSI criocoOsI ee €€ 03JI0POBIICHUS
METOJaMH. OMOTEXHOJIOTHYECKN | HEAOCTATOYHOCTh 3HAHHH, IO | 030POBIICHUS OMOTEXHOJIOTHYECKU
MH METOJIaMH. psIIy TIOKa3aTenen, OMOTEXHOJIOTHUYE | MH METOJAMH,
00yJarouiics UCIIBITHIBACT | CKUMHU cBOOOIHO
3HAUUTENNbHBIC 3aTPyTHEHUS | METOAAMH, HO oTepupyeT
TIPU OTIEPUPOBAHUH JIOITYCKatOTCS NpUOOPETCHHBIMH
3HAHHUSAMH IIPU UX TIEPEHOCe | He3HAUUTENbHBIC | 3HAHHSIMHU.
Ha HOBBIE CUTYAIWH. OIINOKH,
HETOYHOCTH,
3aTpyJHECHHS
npu
AQHAIMTHYECKUX
orepanusx.
yMeThb: OO6yuaromuiics He Obyuatomuiics Obyuatomuiics Obyuatomuiics
paboTars ¢ yMeeT WU B JIEMOHCTPHPYET HETIOJIHOE JEMOHCTPHUPYET | JIEMOHCTPUPYET
Hay4HO- HEI0CTaTOYHOM COOTBETCTBHE CIIEIYIOLINX YaCTHYHOE MIOJTHOE
TEXHUYECKOH CTETNICHH yMEEeT YMEHHUI: paboTarh C COOTBETCTBHE COOTBETCTBHE
uHpopMaue | UCHOIb30BAThH HaYYHO-TEXHUYECKON CIIEAYIOIINX CIIEAYIOIINX
UCTIONB30BaTh | METO/BI uHopmaruen YMEHUH: yYMeHU#: paboTath ¢
POCCHIMCKUN U | MaTeMaTHYECKOI0 HCIOJIb30BaTh POCCUHUCKUI 1 | paboTaThb ¢ Hay4HO-

12




MEXIyHapoIH | aHaJlu3a u MEXTyHapOIHBIN OIBIT B Hay4yHO- TEXHUYECKOU
BIil OMBIT B MOJIETMPOBAHUS npodecCHOHATBHON TEXHUYECKOU nHpopmanuen
npodeccruonan nearensHOCTH. [lonyckatoTes | nHbopManuei HCIOJIb30BaTh
bHO 3HAYUTENIbHBIC OLINOKH, HCIOJIb30BaTh pOCCUICKUH U
JEATENBbHOCTU MIPOSIBIIAECTCS POCCHMCKUI U MEXYHapOIHbII
HEJI0OCTaTOYHOCTh YMEHUH, MEXIYHApPOHBII | ONBIT B
10 psily MOKa3aTelleH, OIIBIT B npodeccuoHaNbHON
00yyYaroluiicss UCTIBITBIBACT | MPO(GECCHOHANBH | JIESTEIBHOCTH.
3HAUUTENbHBIC 3aTPYAHEHUS | OU CBo0OoaHO
IIpHA OTIEPUPOBAHUU JEATENbHOCTH. OIIEpUPYET
YMEHUSMH IIpH UX NIEpeHOoce | YMEHHUs NpUOOPETEHHBIMU
Ha HOBBIC CUTYyallUuH. OCBOCHBI, HO YMCHUAMU,
J0IyCKaroTCA IIPUMCHSACT UX B
HE3HAYUTCIIbHBIC CUTyalluiax
OIINOKH, MMOBBIIIICHHOM
HETOYHOCTH, CJIO’KHOCTH.
3aTpyIHEHUSA
npu
AHAJIMTHYCCKUX
orepanusx,
HepeHoce
YMEHUH Ha
HOBBIE,
HECTaHIapTHBIE
CUTYyallUU.
BJIA/I€Th: OOyuaromuiics He OO0yyaromuiics Biageer OO0yyaromuiics OO0yyaromuiics B
OCHOBHBIMHA BJIaOCCT NN B OCHOBHBIMH METOAAMHU U HaCTHYHO IIOJTHOM O6BCMC
METOAMH 1 HEI0CTaTO4YHOM NpueMaMy POBEICHUS BIIaJICET BJIaJIeeT
npueMaMu CTEIICHU BianeeT IKCIIEPUMEHTATLHBIX OCHOBHBIMH OCHOBHBIMH
MPOBEICHUS MCETO/IAMH HCCIIEIOBAaHUH B HemosiHoM | METOJaMu H METOlaMH 1
SKCIIEPUMEHT aKcnepHMeHTiUH’HHX o0beMe, 10Ty CKaroTCs npueMaMu npueMaMu
ATBHEIX HCCTIC/0BAHMH 3HAYMTENIbHBIC OLMOKH, IPOBEICHUS IPOBEICHHUS
HUCCIIEIOBAHU HIPOABJIACTCA OKCIIEPUMEHTAN | OKCIEPUMEHTAIbH
i HEAOCTaTOYHOCTh BIAACHUS | pHBIX BIX MCCJICIOBAHUM,
HaBbIKaMU 110 sy HCCIIEIOBaHMUI, | CBOOOIHO
nokasaresned, OOy4alouiCs | papr o pUMEHSeT
MCIIBITBIBACT 3HAYMTENBHBIC | cpoenpr, HO T0JIyYCHHBIC
3aTpyAHCHMA NIPU JOITYCKAIOTCs HaBBIKU B
NPUMEHEHUH HAaBBIKOB B HE3HAUNTEbHbIE | CHTYAIHSX
HOBBIX CUTYaLUIX. OUIHOKH, OBEILIEHHOM
HETOYHOCTH, CIIO’KHOCTH.
3aTpyAHEHUS
npu
AHATTUTHYECKUX
orepauusx,
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IepEeHoCce
YMEHUH Ha
HOBEIE,
HECTaHJapTHBIE
CUTyalUu.

[IIkabl OlIeHUBAHUS PE3yJIbTATOB IPOMEKYTOUYHOH aTTECTAIIMU U UX OITUCAHUE:!

Dopma npomedrcymouHoll ammecmayuu: 3a4ém.

[TpoMerxyTouHas aTTecTamus oOydaronuxcs B (opMme 3a4éra MPOBOJMTCS IO
pe3ynbTaTaM BBITOJIHCHUS BCEX BHJIOB YYeOHOH pabOTBI, MPEIyCMOTPECHHBIX
y4eOHBIM IUIAHOM TIO JaHHOW JUCHUIUIMHE (MOJYJII0), TPU 3TOM YYHTHIBAIOTCS
pe3ynbTaThl TEKYIIETO0 KOHTPOJIS YCIEeBAaeMOCTH B TeueHue cemectpa. OleHka
CTCTICHU JIOCTFDKCHHSI OOYYaIOUUMHUCS IUIAHUPYEMBIX pPE3yJbTaTOB OOYYCHHS I10
JTUCIUIUTHHE (MOJYJII0) TPOBOAMTCS MperojaBaTesieM, BEIyIIHUM 3aHATHS TI0
JTUCITUIUTHHE (MOYJII0) METOJOM 3KCIEPTHOU OIleHKH. I1o mToram mpoMeXyTOYHOM
aTTecTalil MO JUCHUIUIMHE (MOJYIIO0) BBICTABISICTCA OIEHKA «3a4TCHO» WU
«HE3aUTEHOY.

K npomesicymounou ammecmayuu  OONycKaiomcs mMOAbKO — CHYOeHmbl,
BLINONHUBUIUE BCE BUObL YUeOHOU pabombl, NpedycCMompenHvie paboyeli NPocpPamMmoll
no oucyuniune «lluwesas buomexHoi02Uusi— GbINOIHULU KOHMPOTILHYIO padbomy.

Hlkana
Onucanue
OLICHUBAHUSA
BreimonHensl Bce BHIbI y4eOHOH pabOThI, MPEITyCMOTPEHHBIE YUEeOHBIM
IIJITAHOM. CTy,Z[eHT I[eMOHCTpI/IpyeT COOTBCTCTBHUC 3HaHI/II71, YMeHHﬁ, HAaBBIKOB
NPUBEJICHHBIM B TaONMIAX TIOKa3aTee, Oomepupyer MPHOOPETCHHBIMU
3HAHUAIMHN CHUAMHAU HaBbIKaMH IIPUMCHSACT nx B CUTyalluAX

ITOBBIIIEHHOMN CJIOKHOCTH. HpI/I 9TOM MOI'yT OBITh JOIIYIICHBI
HC3HAYNTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHU IIPU aHAJTIUTHUYCCKUX
orcpanuax, ICPECHOCC 3HAHUU U YMGHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBLIC
CUTyalluu.

He BbINOJIHEH OUH UM Ooiee BHI0B yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIX
y‘le6HLIM IIJIaHOM. CTy,HCHT ACMOHCTPUPYCT HCIOJIHOEC COOTBETCTBHUC
3HaHHfI, yMeHHﬁ, HAaBBIKOB IIPUBCACHHBIM B Ta6J'II/H_[aX HOKa3aTeJ'IeI\/'I,
He 3aureHo AOIYCKAKOTCA 3HAYUTCIILHBIC OIJ_II/I6KI/I, MMPOSABIACTCSA OTCYTCTBUC 3HaHPII>i,
YMCHHﬁ, HaBBIKOB IO  pAAy HOK8.38.TCJ'ICI\/’I, CTYACHT  HCIIBITBIBACT
SHAYUTCJIbHBIC 3aTPYAHCHUA IIPpHU OINCPUPOBAHHWHN 3HAHUSAMU WU YMCHHIAMU
IIpU UX NCPEHOCC HAa HOBLIC CUTYAIUH.

@®oHAbI OHEHOYHBIX MPOHABI OLEHOYHBLIX CPEACTB IMPEACTABJIEHbI B
npuiaoxkeHuu 1 k padoueii mporpamme.

14




THpunoosicenue 1 k

. . paboyel npocpamme
MUWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA30OBAHM A POCCUMCKOU ®EJIEPALIMN

DEEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILHETI'O OBPASOBAHM A
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHNH MMOJUTEX)

Hanpasnenue noocomosxu: 19.03.01 buomexnonoeus
OIl (npoghunv): « bBuomexnonoeusy
Dopma odyuenus: ounas
Buo npogeccuonanvroii desmenvnocmu: Hay4HO-UCCIEO08AMENLCKAS

Kagpeopa: Xumbuomex

@OH/1 OUEHOYHbBIX CPE/I[CTB

1o JUCHHIUTHHE

IKoOUOmMExXHOo 102U

Cocrag: 1. [Tactiopt poHa OIICHOYHBIX CPE/ICTB

2. Onucanue OIEeHOYHBIX CPEJICTB

Cocmasumenu:

npodeccop, aA.T.H. A.B. Jlykanun

Mockea, 2021 200

15



MMOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTU KOMIIETEHIIUIA

Tabnuua 1

IKOBUOTEXHOJIOT' USA

DI'OC BO 19.03.01 «buorexHoJiorus»

B npoiiecce 0ocBOSHUS JAHHOH TUCIUTUIMHEI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CICAYIONINE
o0enpodeccuoHaIbHbIe U NPodeccHoHaIbHbIEe KOMIIETEHIMU!

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHeil 0CBOCHHS
NH- DOOPMYJINPOB- ¢dopMHpPOBAH (OLEHOYHOr0 |[KOMIETEHIHM
JEKC KA Ul cpeacTBa™®
KOMIIeTeHIH
i
OIIK-2 |cnocoonocms u 3HaATh: NERNIEN K/P ba3oBblil ypoBeHb:
20MOBHOCHTb - OCHOBHBIC 3aKOHBI |CAMOCTOSATEIb BOCIIPOU3BO/ICTBO MOJyYE€HHBIX 3HAHUH B
UCNOJIb306ANb CCTCCTBECHHOHAYYHBIX OUCHUIIINH Hasl pa6OTa’ XO0€ TCKYIICT'O KOHTPOJIA
OCHOGHbLE 3AKOHbL CEMHUHAPCKUE IloBbIIIEHHBI YPOBEHb:
Scmecmge””o”“y YHBLY Y MeTh: 3aHATHUS MPAKTHIECKOE MPUMEHCHHUE MOTYYCHHBIX
ucz;bunﬂuH 6 } - Mcronp30BaTh METO/IbI 3HAHUU B IIPOLIECCE MOATOTOBKH K
npo@eccuorHadilbHou
ap MAaTCMaTUICCKOro  aHajInu3a M CEMHHapaM, K BBICTYIUIEHUIO C JOKJIaJI0M
esamelbHocmu, MOJETHPOBAHHS
NPUMEHAMb Memoobl
wmamemamu4ecKkoco .
Baanern:
aHaiuza u
= METOdaMH TCOPETHUCCKOTO U
mMoodenupogarus,
OKCIICPUMCEHTAJIBHOT'O UCCIICTOBAHUA
meopemu4ecKkozo u
PKCNePpUMEeHmMalbH0oc0o
uccied08anus
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I1K-8

CIOCOOHOCThH
pabomams ¢ HAy4HO-
mexHuyeckou
ungopmayuet,
LCNOTb308aMb
poccutickul u
MeAHCOYHAPOOHbIL
onvim 8
npogeccuoHanvbHoll
OesimenbHOCU

3HATD: OMOTEXHOJIOTHYECKUE
CIIOCOOBI OTpaHIYCHHS
QHTPOIIOTCHHOTO ~ BO3/ICHCTBUS ~ Ha

OKPY)KAaIOIYI0 CPeIy H CIOCOOBI ee
03I0POBJICHHS
6I/IOTCXHOJIOFI/I‘IGCKI/IMI/I METOAaMMU.
'YMeTb: pabotaTb ¢  HaydHO-
TEXHUYECKOU nHpopMauen
HCIIOJIb30BAaTh poccuiickuit 5
MEK]Ty HapOIHBIN ONBIT B
poheCCUOHAIBHOM IEATEIbHOCTH.
BﬂaHeTb: OCHOBHBIMHU METOAaMHU H
[pueMamMu MIPOBCACHUA
DKCIICPUMECHTAJIBHBIX I/ICCHeJ];OBaHI/Iﬁ

JIEKIAS,
CEMUHAPCKHE
3AHSTHS,
CaMOCTOSITEIb
Has paboTa

K/P

ba3oBblil ypoBeHb:

BOCIIPOM3BOJICTBO IOJy4CHHBIX 3HAHUU B
XO0JI€ TEKYLIETO KOHTPOJIS
IloBbIICHHBIN YPOBEHb:
[IPAKTUYECKOE IPUMECHEHUE
3HAHUM B IIpollecC€  MOJArOTOBKHU
CEMHUHApaM, K BBICTYIUICHHUIO C JOKJIAZOM

ITOJIYUCHHBIX

K

**- CokpamieHust popM OLEHOYHBIX CPENICTB CM. B TIpruioxkeHnd 2 K PII.
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Tpunoosicenue 2
K pabouetl npocpamme

Hepeltenb OUECHOUYHbIX cpedcme no ()ucuunﬂune Ixobuomexnonozus

HanmenoBaunue
Ne I ®0C
OLIEHOYHOTO Kparkast XapaKTepHCTHKA OLEHOUHOTO CPEACTBA peACTaBJICHUE OLIEHOYHOTO CPEJICTBA B
OoC CpeJlicTBa
KourponeHas padora [CpeicTBO IIPOBEPKH YMEHHH TIPUMEHATH ITOJVYECHHBIE 3HAHUSA JUIA "
1 p p pel POBCP Y p yd a1 KOMIUIEKT KOHTPOJBHBIX 3aJaHHH 110 BapUaHTaM
(K/P) [pELIeHUs 3a/1a4 OIIPE/IETICHHOI 0 THIIA [0 TEME WJIH pa3feny.
[TpoaykT caMOCTOSITENIHFHOM pabOTHI CTYJIEHTA, TIPEACTABIISIOMNN COO0M
KpaTKO€ W3JIOKEHHWE B TMHUCHMEHHOM BHJI€ TOJYYEHHBIX PE3yIbTaTOB
Pedepat TEOPETHIECKOTO agajnsa onpencIeHHON Hay4YHOU 4eOHO-
2 (bep p . peil Y (y . Tembl pedepaTon
(P) MCCIE0OBATEIIbCKOM) TEMBI, TJ€ aBTOP PACKPBIBACT CYTh HMCCIETyEMOU

HpO6J'IeMBI, IMPUBOJUT PA3JIMYHBIC TOUKH 3PCHUA, a4 TAKKEC COOCTBEHHEIE
IB3TJIA bl HA HEC.
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7. Y4eOHO-MeTOAN4YeCKOe U MH(POPMALIMOHHOE o0ecriedeHHe TUCIMILIMHBI.

a) OCHOBHas JuTepaTypa:

bapa6ami, H.B. buoxumuueckue MetToasl 04MCTKA cTOYHBIX Boj / H.B. bapaban ;
MunucrepctBo oOpa3zoBanusi U Hayku Poccuiickoit ®enepanuu, denepanbHoe
roCyJapCTBEHHOE  aBTOHOMHOE  O00pa30BaTEIbHOE  YUPEKICHUE  BBICUIETO
npodeccuonansHoro  oOpazoBanusi ~ «CeBepo-KaBkasckuéi  (enepanbHbIi
yHuBepcutem». — CtaBponosb : CKOY, 2015. — 98 c. : un. — Pexxum noctyna: no
moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=457145 (nmara
obpamenusi: 31.10.2019). — bubauorp. B kH. — TeKCT : 3JEKTPOHHBIH.

B) IPOrpaMMHoOe odecreuyeHre U HHTEPHET-PeCypChl:

[IporpammHuoe obecriedeHre 1 HHTEPHET-PECYPChl HE MPEAYCMOTPEHBI.

8. MaTepuaJbHO-TEXHUYECKOE o0ecriedeHne TUCIUNINHBI.
Jlexumonnas aynuropus kadenpsl « Xumobuorex» ABS5505.
115280, r. Mockga, yn. ABro3aBojckas, 1. 16 ctp. 1. Cronbl yueOHBIE,
CTYJIbS, ayIUTOPHAS JTOCKA, MYJIbTUMEIUNHBIN KOMILUIEKC (IEPEHOCHON MPOEKTOD,
HOYyTOYK). PaGodee mecTo mpenogaBarens: CTOJ, CTYJI.

9. MeToanuyecKkue peKOMEHIAINH JI51 CAMOCTOATEIbHOI padoThl
CTY/I€HTOB

[Ipy mOATOTOBKE K JIEKIMOHHBIM 3aHSTHUSIM CTYJIEHTaM HEOOXOAMMO: Tepen
OUepeIHOM JIEKIIMEH HEOO0XOJUMO MPOCMOTPETh IO KOHCIEKTY MaTepuai
npenpaynien sekuu, npopadorarb Marepuan B CJO. Ilpu 3arpynHeHusx B
BOCIPHATHH MaTepuajga CleayeT OOpaTHThCS K OCHOBHBIM JIUTEPATYpPHBIM
ucrtounukam. Ecim pazobpatecs B MaTepuase OmnsiTh HE y/ajaoch, TO 0OpaTUTECh K
nexktopy (mo rpaduKy ero KOHCYJNbTallMid) WM K MPEenojaBaTeslio Ha
MPAKTUYECKUX 3aAHSITHUSAX.

CeMmuHaphl 3aBepIIAIOT H3yUYC€HHE HamOoJiee BaXHBIX TeM y4eOHOU
qucuuiuiiabl.  OHUM - ciyXaT sl 3aKpeIuvieHusi H3YyYEeHHOro  Marepuana,
MpPUOOPETeHHs]  OMbITAa BEACHUS  JTUCKYCCHHM, AapryMEHTAllMd W  3aIlUThl
BBIJIBUTAEMbIX TOJIOKEHUM, a TakKe ISl KOHTPOJIs MpEeNnojaBaresieM CTEeNeHU
MOATOTOBJIEHHOCTH CTYJEHTOB 0 M3y4aeMOU NUCIUIUINHE.

I[Ipy mnoAroToBke K MNPAKTUYECKOMY 3aHSTHUIO CTYJIEHTbl HUMEIOT
BO3MOKHOCTh BOCIIOJIb30BaThCSl KOHCYJIbTAIIUSIMU MPETIOIaBATEIS.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHITUSIM CTYJIEHTaM HEOOXOAMMO:

MPUHOCUTH C COOOM PEKOMEHJOBAaHHYIO MPEMoJiaBaTesieM JHUTEPaTypy K
KOHKPETHOMY 3aHSATHIO;
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A0  OYEPeTHOr0 MPaKTU4eCKOro/ 3aHATHUS 10  PEKOMEHIOBAHHBIM
JUTEPATypPHBIM  UCTOYHUKAM  MpopadOTaTb  TEOPETUUYECKUH  MaTepual,
COOTBETCTBYIOIIECH TEMBI 3aHATHUS,

B HayaJle 3aHATUN 3a1aTh MPENOJABATENII0 BOIPOCHI II0 MarTepuaiy,
BBI3BABLIEMY 3aTPyAHEHHS B €r0 IMOHUMAHUU U OCBOCHMM IIPU PELICHUM 3a/ady,
3aJJaHHBIX JUI CAMOCTOSITEIIBHOI'O PELICHUS;

B XOJ€ CEMHHapa JaBaTb KOHKPETHBIC, YETKHE OTBETHI IO CYIIECTBY
BOIIPOCOB;

Ha 3aHATUU JOBOAUTH KAXKIYIO 3a7ady [0 OKOHYATEIBbHOIO pPELICHHS,
JEMOHCTPUPOBATh MOHUMAHKME MPOBEACHHBIX PACUETOB (aHAIM30B, CUTyallUii), B
cllydae 3aTpyJHEHHUI oOpamarbes K MPeno1aBaTento.

10. MertoanuyecKkue peKOMeHIAMH /sl MPenoaaBaTes

B xone nekuuii mpernojaBatenb H3JaraeT M pa3bsACHIET OCHOBHBIE,
HauOoJee CIOXKHBIC TMOHSATUS TEMbl, a TaKXKE CBSI3aHHBIE C HEH TEOPETUUYECKUE U
NpaKTHYECKUe MpoOJeMbl, JaeT PEKOMEHJAIMM Ha TPAKTUYECKOe WIIU
1abopaTopHOE 3aHATUE U YKa3aHUS Ha CAaMOCTOSITEILHYIO paldoTy.

CryneHTtaMm, TpPONMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT TMPUYUH), HE
UMEIOIINE MUCbMEHHOTO pElIeHUs 3a/ay WIM HE MOJTOTOBUBLIMECS K JAHHOMY
IPAaKTUYECKOMY 3aHSATHUIO, PEKOMEHJyeTCs HE IO3KE 4eM B 2-HeIEJbHBIH CpPOK
SBUTbCA HAa KOHCYJbTALMIO K TPENOAABATEN0 M OTYUTAThCS 10 TEME,
u3yuyaBlieiics Ha 3aHATHM. CTyAeHTbl, HE OTYUTABIIMECS IO KaXJAO0H He
NpopabOTaHHOM MMM Ha 3aHATHSAX TeME K Haydajly 3aue€THOM CEecCHH, YIyCKaroT
BO3MOKHOCTh TIOJYyYUTh IOJIOXKEHHbIE Oaybl 3a paboTy B COOTBETCTBYIOIIEM
ceMecTpe.

CTyAeHTbI, MPOMYCTHBIINE 3aHATHS W/UIM HE CHABIIME BCE JIAOOPATOPHBIC
paboThl HE AOmycKaroTcsl K 3Kk3aMeHy. CTyIeHT, MPOIMyCTUBIIUN J1a00paTOPHYIO
paboTy M0 YBaKUTEIbHOM NMPUYMHE UMEET IIPaBO €€ 0TpaboTaTh B KOHIIE CEMECTpPA
(ae Oosee 3 mabopaTopHBIX padoOT).
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[Tpunoxxenue 1.

CTpykTypa U coaepxaHue JUCUUIIMHBI « JKOOHOTEXHOJIOTHsD> M0 HANIPABJICHHUIO MOATOTOBKHU

19.03.01«buoTexHoJI0T U
(0axkanasp)

n/n

Pasznen

Cemectp

Heneas

Buabl yueOHoli padoTsl,
BKJIIOYAS CAMOCTOSITEIbHYIO
padoTy CTY/1eHTOB,

U TPYI0eMKOCTh B Yacax

ceMecTpa

Buabl camocTosiTeIbHOM padoThI
CTYEHTOB

®opm
bl
aTTect
auuu

J | II/IC | JIag | CPC | KCP

K.P. | K.II. | PI'P | Pedepar | K/p

2| 3

BocbMoii cemectp

1.1

Beenenue. [Ipeamer skomornueckon
OMOTEXHOJIOTHH, €€ LeIH U 3a/ayu.
Ponp OuOTEXHOJIOrMM B 3allUTe HU
037I0pOBJICHUU ounocdepsr.
buorexHonornueckue  MeETOOBl U
CpPEICTBA  3alIUTBl  OKpY’KAIOIIEH
cpensl. buonornueckne areHTel U
IIPOLIECCHI IKOJIOTHYECKOU
OMOTEXHOJIOTHH. depMeHTHBIE
TEXHOJIOTUHU.

1.2

OCHOBHBIE PKOJIOTHYECKUE YTPO3BIL.
Bu bl 3arpsizHeHui.

1.3

Cnoco0s1 ounctku. [Ipenmymiectsa
HOBBIX TEXHOJIOTHH peMeaualuy,
KOHKYPHUPYIOIUX C TEXHOJIOTHSIMU
o6uopemenuanuu. [Taposas
sKkcTpakius. Cxuranue
MIPOMBIIIJICHHBIX OTXOOB.
Tepmuueckas necopOrus.
Crabunu3anys/nieMeHTHPOBaHUE
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I104YB

14

[Ipeumymectea u HEIOCTATKHU

TEXHOJIOTU I OropeMeTuaITim.

CKOpOCTh OUHCTKH, CTOUMOCT.

1.5

N3mepenue OMOAOCTYITHOCTH.
[Tpobnema oreHKH OMOAOCTYITHOCTH.
[IpsiMbIE 1 KOCBEHHBIE
OMOI0THYECKUE METOIEI.
Hcmons30Banue reHHO-
MOIUGUITUPOBAHHBIX
MHKPOOPTaHU3MOB (OHOCEHCOPHI).
XUMHYECKHE METOEI.

1.6

Or1ieHKa YpOBHS 3arps3HEHUS
tepputopun Poccuu. Tumbl
3arpsizHeHmi. [Ipobaema
PaAMOaKTHUBHOTO 3arPA3HEHHUSL.
OCHOBHBIE HCTOUYHUKH 3arP3HEHUH.

1.7

MorekynspHble TEXHOJIOTHN U3YUCHUS
MHKPOOHBIX COOOIIECTB C IIEITBI0
OropeMeaIiy 3arps3HEHHbBIX
TeppuTOopuii. Bastre 00pa3mos.
OyHKIIMOHATTLHOE HCCIICIOBAHNE
MHKPOOHBIX coobrmiecTB. Habmronenme
32 MEKPOOHBIMH COOOIIECTBAMH

1.8

buopemenuarnus opraHMuecKux
KCEHOOMOTHKOB (HedTH 1
Heprenpoaykros, [IAB, I[TAY,
MECTHUIUI0B, B3PhIBUATHIX U
OTPABJISIOIINX BEIIECTB).

1.9

YTunuzanus IMPOMBIIIJIICHHBIX
OTXO0A0B C IMTOMOIIIBIO Ouoxaranmsa

(DOpMd ammecmauuu

Bcero yacoB mo JUCIUILIMHE
B BOCbMOM CEMCECTPC

18

18

72

Onun
pedepar
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IIpuMepHBIEe BONIPOCHI K 32a4€Ty

1.
2.
3.

12.
13.
14.

15.
16.

17.
18.
19.

20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

3anauyn OuopemMeananuu

[onsarue 6uochepsl, SKOCHCTEMBI, BayKHEHIINE OMOreoXuMudeckue QyHKINN
YKUBBIX OpraHu3MoB. OYHKIIMOHUPOBAHNE IKOCUCTEM, CAMOOUHIIIAIOIIAs
CIIOCOOHOCTb.

XapakTepucTuKa XMMHUUECKUX BellecTB-3arpsa3HuTeneid. OTxomp! (11eJUIH0I03HO-
OyMa)KHOM MPOMBIIIIICHHOCTH, CEITLCKOTO X03A1UCTBA, IepepadaThIBatoIen
IIPOMBIIIJIEHHOCTH, OYUCTHBIX COOPYXKEHUI).

Hcnonp3yeMbie OHOTEXHOJIOTHUECKHE CITOCOOBI MepepadoTKU Wit 00€3BpEKUBAHUS
0TX0J10B. XapaKTepUCTUKa OMOJIOTMYECKOTO 3arps3HEHNUS.

3arpsi3HeHHEe POMBIIUIEHHBIMH IITAaMMaMU MUKPOOpPraHu3MoB. ['eHeTnuecku
MOAU(PUIIMPOBAHHBIE MUKPOOPTaHU3MBI.

[lytu nepeHoca u TpanchopMaIuy 3arps3HSIONINX BEIIECTB.

7.Murpanus 3arps3HsIOIINX BEIIECTB.

. 8.buoreHHsIi NepeHoC 3arpsA3HSIONINX BEIIECTB.
. 9.Abuotnueckas TpanchopmaIus 3arps3HEHUIN B OKPYXKaIoIIen cpesie

(OKUCTUTENBHBIC TTPOIIECCHI, (POTOXUMUYECKHUE U (POTOKATATUTHIECKUE TTPOIIECCHI
TpaHchOopMaIuu, TOJTUMEPU3AIIHS )

10.Muxkpo6uonorudeckas TpanchopMaiuss. MUKpOOPTaHU3MbI-IECTPYKTOPBI
11.®akTopsl oKpy>Karomieil cpeabl 1 OMO0I0CTYITHOCTh KCEHOOUOTHKOB.
12.lnnaMuKa pocTa MUKPOOPTaHU3MOB-IECTPYKTOPOB U OMOJIOTMYECKOE
paszioxeHue

KCEHOOUOTHKOB.

Mukpobuonorudeckast TpancpopMalusi OpraHMIeCKIX KCEHOOMOTHKOB (HepTH n
Hedrenpoaykros, [IAB, [TAY, necTuiinioB, B3pbIBYATHIX U OTPABIISIONTIX
BEIIIECTB).

14. Pemenuanus: onpeaeiaeHue, UCIOIb3yeMble TEXHOJIOTHH
KomnoctupoBanue opranndeckux orxo10B. OCHOBHBIE IPUHIIMIIBI IPOIIecca
KOMITOCTUPOBAHHSL.

MuxkpoOuosoruyeckue acreKkTsl komnoctupoBanus. Mukpodiaopa. MukpodayHa.
buoxumuueckue acnekTsl KoMocTupoBaHus. CoJepKaHUE CyXHX BEIIECTB.
N3menenue temmnepaTypbl BO BpeMEHH IIPH KOMIIOCTUPOBAaHUU. Tpu cTaguu
KOMITOCTUPOBAHHSL.

[TapameTpsl mpoiiecca KOMIOCTUPOBAHUS.

[Iporieccyl KOMIOCTHPOBAHMUS, UCIIOJIb3YEMbIE Ha TIPAKTHKE.

OnTumanbHble 3HAaYE€HUS TapaMeTPOB.

[IpenBaputenbHas o6paboTka cyOcTpara.

KommocTHbIe Kyuu U psIbL.

KommnocTtHbIe psiibl ¢ TIPUHYIUTENBHOU aspaliueil.

MexaHu3npOBaHHbBIE TTPOLIECCHI.

[IpumeHnenne kommocra.

Brixon nporiecca KOMIOCTUPOBAHMUSL.

CocraB KoMIoCTA.

[IpeumymiecTBa KOMIIOCTUPOBAHMUSL.

KommocTHas Macca Kak HCTOUHUK MUKPOOHON aKTUBHOCTH.

@DakTOpbl, MPENATCTBYIOLIME BEKUBAHUIO MATOT€HHBIX MUKPOOPTaHU3MOB B
KOMIIOCTE.

KomnioctupoBaHue cOJIOMBI.

KommoctupoBanue Here3arps3HEHHBIX TTOYB
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