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PABOYASA NMPOMPAMMA YYEBHON OUCLUNMNUHBI
B1.B.04 Xumna omonornyeckm akTUBHbIX COeANHEHUMN

1. Kog n HaumeHoBaHue HanpaBneHusa nogrotosku/cneunansbHocTu: 04.04.01. "Xumnga"

2. NMpodnnb nogroTroBkM/cneumanusaymusa: opraHmyeckas XxMmus

3. KBanudumkaumsa BbINnyCKHUKA: MarncTp

4. dopma obGy4eHuUA: o4Had

5. Kacheppa, oTBevarLwan 3a peanmsaumio QUCLUMNIUHDI:

1005 kadheapa BbICOKOMONEKYISAPHBLIX COeAUHEHUIN N KONNOUOHOW XUMUK

6. CoctaBuTenu nporpamMmmbi:
Banabiwes OAmutpun KOpbeBuY, K.X.H., AOLUEHT

7. PexomeHpoBaHa: HMC xumunyeckoro dakynbteta, 11.04.2024, npotokon Ne 4

8. YueOHbIN roa: 2024-2025 CemecTtp(bl)/TpumecTp(bl): 1



9. Uenu u 3agaumn yueGHON UCLUNIIUHBI

Lensimu oceoeHusi y4ebHoU ducyuniuHbl S6/sIHMCS:

- nodeomoska MazsucmpaHmos K Hay4Ho-uccredosamesibckol dessmesibHoOCmu,
cesizaHHoOU C co30aHueM 6uUOI02UYECKU aKmueHbIX COeOUHEeHUU 8 akaleMu4YecKux
UHCmMumymax u rpoMbIWIIEHHbIX PeonpusimMusix;

- ¢hopmuposaHue npedcmasneHuli o6 eudax buoIo2uU4eCKU aKmueHbIX Beuecms,
criocobax ux cuHme3a, MOseKynsipHO20 MoOesnupo8aHuUsl, aHanu3a u cghepax rnpuUMeHeHUs;

- Hay4yumb Ma2ucmpaHmos rnpuMeHsimb JI02UKY MOHKO20 Op2aHU4YecKo20 cuHmesa o
naHupoeaHuro U 6blbopy makmu4yeckux rymeul Ons yeneHanpasneHHo20 ofyYeHUs
nomeHyuasbHbIX 6UOI02U4YECKU aKMUBHbIX 8eLecms.

- 03HaKOMJ/IEHUE C HOBbIMU HarpaeneHUsIMuU, OOCMUXEHUSMU U MEeHOeHUUsMuU 8
obnacmu 6uornoau4decku akmueHbIX cOeOUHEeHUU.

3adayu y4ebHoU OucyunuHbI:

- U3y4YyeHue OCHOBHbIX 8UO08 bUOI02UYECKU aKmueHbIX CcOeOUHeHUlU U ceep ux
MPUMEHEHUS;

- U3y4yeHuUe mexaHuU3Moes delicmausi buosio2u4ecKU akmueHbIX COeOUHeHUU;

- 8blpabomka yMeHul rnnaHUpoeaHusi MOJEKyrnspHo20 Ous3aliHa U CcuHmesa
buorioeu4yecku akmueHbIX coeOUHeHUU opeaHu4Yyeckou u 2ubpudHol (op2aHO-HeopaaHu4yecKou)
rnpupoosbl;

- 8blpabomkKa yMeHUl 8 0C80eHUe HogelWwux mexHosoaul u mMemolOuk 8 cghepe
paspabomku 6uonoauvecKu akmueHbIX COEOUHEHUU XUMUYECKUMU U 6uomexHonoaudyeckumu
mMemoOlamu, a makxxe Memodo8 KOHMPOJIS Kadecmaa nosy4aemMbix COeOUHEHUU;

- U3y4YeHue COBPEMEHHbIX MeHOeHUyul xemo- u O6uouHgopmamuku 6 obracmu
MOJEKYNSAPHO20 MOJENUPO8aHUs U KOHCMpyupogaHusi buonoa2uvecku akmueHbIX COeOUHEHUU.

10. MecTo yuye6HOM gucuunnuHbl B cTpykType OOI:

Kypc BxoguT B 4actb, ¢opmMmpyemyio y4vacTHMKamu obpasoBaTenbHbIX
(ancumnnuHel). CTyoeHT Ons OCBOEHNS Kypca OOMMKEH ObITb 3HAKOM C OCHOBaMM:

1) opraHm4eckomn xMmmm

2) bn3n4eckon Xxmmmm

3) dhapmaLeBTUYECKO XMMUN

4) Guonormm ¢ OCHOBaMM 3KOSTOTUK

5) XMMNYECKMX OCHOB XU3HU

6) KONOMAHOM XUMUK

7) XMMUWN BbICOKOMOSEKYNAPHBLIX COeANHEHUI

8) cuHTe3a u aHanmnsa HoBbIX PU3NONOTMYECKN aKTUBHbIX BELLECTB.
CTyOeHT OormKkeH MmeTb npeacTaBreHus O MeTodax CUMHTe3a OpraHUYecKux COoeauHeHur, MeTodax
aHanusa, a Takke MmaTemMaTuyecknx metogax B xumum n 6uonorum (MK-1.1, NK-1.2, NK-2.1, MNK-2.2)

OTHOLLEHUN

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/mMoaynio (3HaHUA, yMeHwUs,
HaBbIKK), COOTHECEHHbIe C MNSIaHUPYEMbIMU pe3yfibTaTaMuM OCBOEHUsi 06pa3oBaTeNibHON
nporpaMmmbl (KOMNETEHLMSAMM) U UHAUKATOPaMU UX OOCTUKEHUNA:

Kopg HaseaHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUs
KOMMeTeHLMM
MNK-1 | CnocobeH MK-1.1 | ObecneuynBaet 3HaTtb:
nposoaute  cbop, cbop Hay4HOW, | - cTaHaapTHLIE METOAbI MOJyHeHUs, AEHTUDMKaLUK
cucrtemMaTusaumo n TEXHUYECKOM WM | 1 nuccnegoBaHMsi CBOMCTB BELLECTB M MaTepuarnos,
KpUTU4ECKMM naTeHTHOW npaevna obpaboTkm M odopMreHns pesynbTaToB
aHanus Hay4HOWU, |/|chopmau,mw, pa60TbI, HOPMbI TB;
TEXHUHECKON " Heobxoanmon - METOZb! NMaHNPOBaHWS 3KCMEPUMEHTa.
naTeHTHO ANA - PELEHVA | oroyHmkM  HAYYHO-TEXHUYECKOW  MHOpMALMK,
”Hd);p""a'-'-”"'; WCCNeAoBaTellb | ywopanbl  OTEYECTBEHHONM U MeX/ayHapOAHOM
Heobxoaumon  Ans CKnx sana Hay4YHON MEPUOAMKN, OCHOBbLI MOWUCKA MaTEHTHOM
peLleHus MK-1.2 | Cocraensiet MHcbopMaLNK;
nccrnenoBaTenbCku aHanuTUYeckmi YMeTL:
X 3agad 0630p -
y . - OCYWECTBNSATb  MOUCK  Hay4YHO-TEXHUYECKOW
XUMUYECKOM coGpaHHO
MHpopMaLMM  C  UCNONb30OBaHMEM PECYPCOB CETU




HanpaBfieHHOCTH Hay4HOW,
TEXHUYECKON U
naTeHTHON
WHdopMaLUKn no
Temartuke
nccriegoBarernb

CKOro npoekta

WHTepHeT, ©6a3 pgaHHblX; 0¢opMnsiTb OTYET O
pesynbTaTtax noucka uHcpopmauum;

Bnapetb:

- npuemamm noucka Hay4YHO-TEXHNYECKOMN
WHpopMaLMM U MeTodaMn COCTaBMEHUS] OTYETOB O
pesyrnbTaTtax Noucka;

- HaBbIKaMu npoeeneHus XUMUYECKOro
3KCMepUMEHTa N 0POPMIIEHMS EM0 Pe3ynbTaToB;

- HaBblkaMV MJITAHUPOBAHMUS, aHanM3a n o0bobLeHns
pe3ynbTaToB 3KCMEPUMEHTA.

NK-2 | CnocobeH nK-2.1 CocraBnger
niaHNMpoBaTb obuwmmn nnax
paboty " nccnenoBaHus u
BbIGMpaThb JeTtanbHble
ajeKBaTHble nnaxbl
MeToAbl peLleHus OTAEmNbHbIX
Hay4Ho- cTagumn
nccnenoBaTesibCKU NK-2.2 Bb|6|/|pae'|'

X 3agayv B obnactu aKCrepuMeHTarn
Xummn bHble "
BbICOKOMOJ1EKY AP pacyeTHo-

HbIX CoeﬂV'H('{HV'V', TeopeTuyeckue
aHanuMTu4eckon MU MeTozbl
opraHmn4eckoun pelleHus
XxuMun nocTaBneHHoN

3afaun, ucxons
N3  NMEOLLMXCH
maTepuanbHbIX
N BPEMEHHbIX
pecypcos

3HaThb:
- MeTodbl CMHTEe3a HEeopraHWYecknx 1 OpraHNnyYecKmx
coeuHeHuN, TEXHUKY BesonacHocTH npu

NpoBeAEeHNN CUHTETUYECKNX paboT;

- cnocobbl BbIAENEHNsT M O4YUCTKM OpraHMYecKmx
BELLECTB;

- MeToabl o06paboTkm M aHanusa nNepBUYHOTO
9KCMEPUMEHTANbHOINO  Martepuana Mo  CUHTesy
OpraHuU4ecKknx BeLLEeCTB;

YmeTb:

- npoBOAUTb MpPOCTble XUMWYECKMe OnbITbl MO
npegnaraemMbiM METOAMNKAM;

- NMPOBOAMWTb MHOrOCTaANNHBINA CUHTES;

- obpabaTtbiBaTb pe3ynbTaTbl SKCNEPUMEHTA;

- MraHupoBaTb 3KCMEPUMEHT Ha OCHOBE aHanusa
nUTEepaTypHbIX OAHHbIX;

- aHanmusupoBatb M obobwarte pesynbTaTtbl
aKcnepumeHTa, hopmMynmpoBaTh BbIBOAbI.

- nnaHMpoBaTb U OCYWECTBNATb  CUHTE3
HeopraHM4YeckMx N OpraHNYEeCKNX COeANHEHWUI;

- MIaHMpoBaTb KOMMIIEKC METOAOB AN BblAeNeHnst
WHTEPECYOLLIETO KOMMOHEHTA n3 cMmecu
OpraHU4ecKMx COeAMHEHUN, OMnpefensiTb YUCTOTY
OpraHM4yecKkMx CoeguHeHUN;

Bnapetb:

- TexHukon nabopaTopHbix paboT, npvemMamu
C/HTEe3a HeopraHM4ecKkmnx " opraHM4yecKkux
COeMNHEHU;

- 6asoBbIMM NpuemMamu paboTbl CO CTaHOAPTHLIM U
cneumnannampoBaHHbIM nabopaTopHbIM
obopygoBaHMeEM  ONs CMHTE3a  OpraHU4ecKux
BELLUECTB;

- TEXHWUKOW BOCNPOU3BEAEHMS CTaHAAPTHbLIX MeToANK
CVHTE3a OpraHN4eCcKUX COEQNHEHNN.

12. O6beM agucUUNNMHbLI B 3a4eTHbIX eauHuuax/yac. 6/216.

dopma NPOMEeXYTOYHOM aTTecTauumn 3K3amMeH

13. TpyaoemkocTb No BUAamM y4ebHon paboTbl

TpyaoemMKocTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
1 cemecTtp Ne cemecTpa
AyONTOPHbIE 3aHATUSA 54 54
nekuum 18 18
B TOM Yncne: npakTuyeckue 36 36
nabopartopHble - -
CamocTosiTensHas pabora 126 126
B TOM uYmncne: kypcoBasi paborta (MpoekT) - -
dopma npoMexyTodHOM aTTecTaumnm 36 36
(3x3ameH — 36 vac.)
Wtoro: 216 216




13.1. CogepxaHue QUCLMNIINHDI

Peanunsauyus
pasgena
Ne n/n Hanmetiosanue paznena CopepxaHue pasgena UCUUNIUHLI ANCLMNINAHEL
ONCLMNIUHBI NMOMOLLIbHO
OHNanH-Kypca,
JYMK*
1. Nlekuun
1.1 MoHaTne o 6uonornyeckn | Knaccudukauus " obnactn npumeHeHns | AYMK  «Xumuga
aKTUBHbIX coefuHeHnsX | BUoNorMyeckn akTuMBHbIX coeguHeHun. [pupoaHble | Guonormyecku
(BAC). OnemeHTbl Xxumum | nctouHukn BAC. Knaccudumkauma npupoaHbIX W | aKTUBHbIX
NPUPOAOHBIX COEOMHEHUN W | CUHTETUYECKUX COEOUHEHUA MO  (PM3NOSTOTMYECKOMY | COEANHEHUIAY
OroopraHN4eckon XMMmmnm BO34ENCTBUIO, CTPYKTYPHbIM npu3aHakam n | https://edu.vsu.r
TaKCOHOMETPUYECKMM NpusHakam. brnononumepei. u/course/view.p
hp?id=11885
1.2 MpuHuMnuaneHas cxema | MpuHUunbl XMMWYECKOro 7] MonekynspHoro | AYMK  «Xumuns
pa3paboTkm HoBoro BAC mogenupoBaHusi. OCHOBHble KOHLEMUUU Xemo- W | Buonormyecku
B6ronHdopmaTukA. Tunbl MONEKYNAPHOrO AnM3ariHa. | akTUBHbIX
BuomumeTuka - depmMeHTOB U1 MOMEKYISAPHOro | COeaNHEHUI»
y3HaBaHud. CTaTuyeckmn n guHammieckmin noaxogpl k | https://edu.vsu.r
MorekynsapHoMy Au3anHy. lNMpuHUMnbLl MonekynsapHo- | u/course/view.p
OnHamuyeckmx pacdetoB. OCHOBHble TeHaeHuun wu | hp?id=11885
OOCTUXEHUSA CTPYKTYPHO-OPUEHTUPOBAHHOIO AM3anHa.
HuteBuaHble MOneKynkbl, ceTKu, KonbLa,
TPEYronbHUKW,  YeTbIPEXYrONbHUKKW,  MONUaApaHsbl,
uenu, nycrtotensl cdepbl, APEBOBUAHbIE MOSEKYIbI.
[MpoekTMpoBaHne HOBOW CTPYyKTypbl. [u3aviH u
cosfaHve MOJIEKYNAPHbIX cocynoB. MeTtoapl
MOLEenNMpPOBaHUA NPOCTPAHCTBEHHOW CTPYKTYpbI bernka.
PacnosHaBaHue conga. lNpeackasaHve apxvTekTypbl
6enkoBoi rmobynbl HA OCHOBE 3HAHWW 00 aTOMHbIX
B3aumogencteuax. MopgennpoBaHne MnNO FOMOSIOMUM.
UHCTpyMEHTBI MOMNEKYNSIPHOro MOZenMpoBaHus
6enkoB. NMporpaMMHbIe KOMMNEKCHI 1 cnocobbl paboThl
C HUMW.
1.3 JlekapCcTBeHHbIe PasHoBuMaHOCTM  knaccudwmkaumm  nekapctBeHHbIX | AYMK  «Xumuns
coeanHeHus BELLECTB. CoBpemeHHoe passuTMe XuMumn | Buonormyecku
neKkapcTBeHHbIX coeuHeHnn. MeToabl Moucka HOBbIX | aKTUBHbIX
nekapcTBeHHbIX cpeacTts. [lpyHUMA  XMMUYECKOro | COeanHEHUI»
mMoamduumpoBaHma cTpykTypbl. [MpuHumn BBegeHus | https://edu.vsu.r
dapmakoopHom rpynnoi. MpuHumn | u/course/view.p
aHTUMeTabonnToB. MnaHnpoBaHune " ansanH | hp?id=11885
KOMBUHaTOPHOrO CuHTe3a. MaykoobpasHklie
mMonekynbl. [nsanH Monekyn nekapcts. LieHTpougpl
(nognopkn). OcHoBHble TpeboBaHWSA K LUeHTpouaam.
Mpumepbl UeHTpoOMAOB. BbiCOKONPOM3BOANTEMBHBIN
CKPUHWHI.  CKpUHWHT Ha rpaHyne. KnuHuyeckune
NCMbITaHUS. MeToabl NPOrHO3upoBaHUs
B1ONOrM4YECcKON akTUBHOCTW.
1.4 | OcHosbl MOINEKYNSPHON | MonekynsipHas  dapmakonorus:  aapeHeprudeckoin | OYMK  «Xumus
tpapmakonoruu CUCTEMBI, 6enkoBo-NenTUaAHbIX ropmoHos, | Buonoruyeckm
rmcTaMmuHepruyeckon cucTeMmsl, onvonaos, | aKTUBHbIX
XOINMHEPINYECKOW CUCTEMbI, MCUXOTPOMHBLIX CpPeacTs, | COEANHEHNIA»

KOPTUKOCTEpOMUOoB U XEHCKMX TMOoJioBbIX TFOPMOHOB,

aHTUrOPMOHOB, HecTepouaHbIX
npoTtmBoBOCNannTesrbHbIX cpencTs, KOHTPACTHO-
ONarHoCTUYECKNX CPeacTB.

MonekynsipHas dapmakonornst JIC, npumMeHsiemMbIx
npuM  NEeYeHWM  OHKoMormdeckux  3aboneBaHum,
paccesHHOro Cckneposa, perynupylowmx cucremy
remocrasa.

MonekynsapHas BM3yanu3aums c NMOMOLLbIO
pagmMoakTMBHBIX U dNyopecumpyowmx  BeLLeCTB.

https://edu.vsu.r
u/course/view.p
hp?id=11885




HaHodapmakonorna. MponoHrmpoBaHne OencTBus
nekapCcTBEHHbIX CPeacTB.

AHTUGaKTepuanbHble, NPOTUBOBUPYCHbIE n
NPOTUBOrPUBKOBLIE, MPOTO30MHbLIE U MPOTUBOMNUCTHbIE
cpegcrtaa. MNpuHUMNGI X 4encTBUs.

15

OcHoBbl BuoTexHonorum

Buornornyeckn aktuBHble BellecTBa, Monyvyaemble
OGVMOTEXHOMOrMYECKMMM  MeToaaMu.  PasHOBUAHOCTM
BroTexHomornm — kpacHasi, 3eneHasi, 6enas, cepas u
CUHSAA BMOTEXHOMOIMMM, WX CXOACTBA M pasnuuus.

BrnoobbekTbl onoTexHonormm - KNeTKn
MUKPOOPraHM3MOB, pPacTEHUA U XKUBOTHbIX, WX
xapaktepuctuka. MukpobHas kneTka — OCHOBHOW
ovonornyeckmi obbekT omnoTexHonormu, ee
npeumyLlecTsa.

TunoBas cxema OMOTEXHONOrMYECKOro NPOU3BOACTBA.
OcHoBHble CTaguuM npouecca, LUenu 1 3agadm Kaxagom
cTaguu. depmeHTaums - rnaBHas cTtagusa
BMOTEXHONOrMYECKOro npoLecca.

OcobeHHOCTH TUMOBOW CXeMbl MPOU3BOACTBA LieNeBbIX
NPOOYKTOB  MpX  MOJNTYYEHUM  OTAENbHbIX  BUAOB
OMonornyeckn akTUBHbIX BELLLECTB.
BuoTtexHonornyeckme  crnocobbl  OYUCTKM  BOAblI,
BO34yXa M NOYBbI.

AYMK  «Xumuga
Ouonornyeckmn
aKTUBHbIX
coeNHEHNIN»
https://edu.vsu.r
u/courselview.p
hp?id=11885

1.6

XuMundeckune cpencTea
3alNUTbl pacTeHun

MpeameT XMMMYECKOW 3alUMThbl pacTEHUI, ero 3agaydn
n obnactu mayyeHus. 3HayeHne 3alnTbl pacTeHU B
MOBLILEHUN YPOXaAMHOCTU C.-X. KynbTyp U yuwepo,
HaHOCKMMbI BPEAHbIMWU OPraHn3mMamu C.-X. KyrnbTypam.
Komnnekc wMeTogoB Mo  3awmTte  pacTeHuin  oT
Bpeautenen, Oone3Helm U COPHAKOB U MECTO
XUMUYECKOro MeToda B 3TOM KOMMIieKkce.
CoBpeMeHHOEe COCTOSIHME MPOM3BOACTBA XMMMUYECKNX
CpeacTB 3alMThbl pacTeHuin. Hegoctatku npumMeHeHus
XUMMYECKOro  MeToda  3aluThbl pacTeHumn n
COBpeMeHHble TpeboBaHUsA, NpeabsABNSEMble K HUM.
Mectnumapl n nx knaccudurkauna. Cpeactea 3awuTbl
pacteHun ot Bpegutenen. Cpencrea  3awuThl
pacteHun ot 6onesHen. CpeacTea 3alUMTbl pacTeHUN
OT COpHOM  pacTuTenbHocTW. [edonuaHTbl WU
JecuKaHTbl. Perynsatopbl pocta 1 pasButnsa pacTeHUN.

AYMK  «Xumuga
ouonornyeckn
aKTMBHbIX
coeaNHEHNIN»
https://edu.vsu.r
u/course/view.p
hp?id=11885

2. NpakTu4yeckue 3aHATUA

2.1

MNoHaTMe o 6Guonornyecku
aKTUBHbIX coeiuHeHUsAX
(BAC). OnemeHTbl Xumun
NPUPOAOHbLIX COEOVMHEHUA U
OroopraHN4eckon XMMmmm

Knaccudumkaums " obnactun npuMeHeHns
OMONOrMyeckn akTMBHbIX coeauHeHun. [lpupoaHbie
nctouyHnkn  BAC. Knaccudpukauua  npupoaHbIx
coeguMHeHnn no  U3MONOrM4YecKomMy BO3OENCTBUIO,
CTPYKTYPHbIM MpU3Hakam U TaKCOHOMETPUYECKUM
npu3Hakam. buononumepsbi.

2.2

MpuHUMnmanesHasa cxema
paspaboTkn HoBoro BAC

MpuHUMNbI XUMUYECKOTO " MONEKYNAPHOro
moaenupoBaHus. OCHOBHble KOHLEMUUM Xemo- U
BuonHdopmatmki. Tunbl MONEKYNsSpHOro AmsanHa.
BuomnmeTunka depmeHTOB " MOJSIEKYIAPHOro
y3HaBaHudA. CTaTuyeckuii 1 AMHaMM4eckuin nogxoabl K
MOMEKYNsApHOMY Au3aviHy. [puHUMNbI MOMEeKynspHo-
AvHamuyecknx pacdeToB. OCHOBHble TeHOEHUUKU |
AOCTUXEHWNS CTPYKTYPHO-OPUEHTUPOBAHHOIO An3anHa.
HuteBnaHble MoneKybl, ceTKu, KonbLa,
TPEYronbHUKK,  YeTbIPEXYrONbHUKK,  MONM3ApPaHbl,
uenu, nyctoTenbl cdpepbl, APEBOBUAHbIE MOMEKYIbI.
lMpoekTupoBaHMe HOBOW CTPYKTypbl. [dunsaiH u
cosgaHue MOMEKYNSpHbIX ~ COCYAOB. MeToab!
MOJEenupoBaHUs NPOCTPaHCTBEHHOW CTPYKTYpbI berka.
PacnosHaBaHue donpa. lNpenckasaHve apxvTekTypbl
GenkoBon rmobynbl HA OCHOBE 3HAHWN 00 aTOMHbIX
B3aumogencteusax. MopenuposaHue no rOMOSOruu.
NHCTpYMEeHTHI MOSEKyNSpHOro MOJenMpoBaHus




6enkoB. NMporpaMMHbIE KOMMNEKCHI 1 cnocobbl paboThl
C HUMW.

2.3

JlekapcTBeHHble
coeanHeHus

PasHoBngHOCTM  Knaccudukaumm  NeKapCTBEHHbIX
BELLECTB. CoBpemeHHoe passuTune XUMUN
nekapCcTBEHHbIX coeguHeHun. MeToabl noucka HOBbIX
nekapcTBeHHbIX cpeAacTts. [lpyHUMN  XMMUYECKOro
MOANMUUNPOBaHNS CTPYKTypbl. [pvHUMN BBeAEHUS
dapmakoopHoin rpynnbi. MpuHumn
aHTumMeTabonuTos. MnaHnpoBaHne n  auMsanH
KOMBMHaTOPHOrO CUHTe3a. Maykoobpa3sHble
mMornekynbl. [Qu3amH monekyn nekapcts. LleHTpougbl
(mognopku). OcHoBHble TpeboBaHMA K LEHTpouaam.
Mpumepbl UeHTpoudoB. BbicokonponsBoanTENbHbIN
CKPUHWHI.  CKpUHWHI Ha rpaHyne. KnuHuyeckune
NCNbITAHUS. MeToabl NPOrHO3UMpoBaHMUs
B1ONOrM4ecKom akTMBHOCTM.

2.4

OcHosbl MONEKYNSPHOW

dapmakonormm

MonekynspHas capmakonorusi:  agpeHepruyeckomn
cUCTEMBI, 6enkoBo-NenTUaAHbIX rOPMOHOB,
TMCTaMUHEepPrnyecKomn CUCTEMBI, onMounaos,
XONMUHEPrNYECKON CUCTEMbI, MCUXOTPOMHbLIX CPEACTB,
KOPTUKOCTEPOMAOB W >KEHCKUX MOMOBbIX FOPMOHOB,
aHTUrOPMOHOB, HecTeponaHbIX
NPOTMBOBOCMNANUTENbHbLIX  CPEACTB,  KOHTPaCTHO-
ONarHoCTUYECKNX CPeACTB.

MonekynsipHass dapmakonorusa JIC, npumeHsiembIx
npyM  NEeYeHWM  OHKOMormdeckux  3aboneBaHwum,
paccesHHOro ckneposa, perynupylowmx Ccuctemy
remocrasa.

MonekynsapHas BMU3yanusauusa c NMOMOLLIbIO
pagMoaKkTUBHBLIX U (priyopecuupyrowmnx BeLLecCTB.
HaHodbapmakonorusi.  [lponoHrMpoBaHne OencTBus
neKkapCTBEHHbIX CpeacTB.

AHTUGaKTepuanbHble, NPOTMBOBUPYCHbIE "
NpOTMBOrpPUBKOBLIE, MPOTO30NHbIE U NPOTUBOITIUCTHbIE
cpeacTtBa. lNpuHUMNLI X AENCTBUS.

2.5

OcHoBbl bMoTexHonornu

Buonornyeckn akTMBHblE BeLleCcTBa, MoryYyaemble
ounoTtexHonorndyeckumm mMetogamu. PasHoBuaHocTu
BroTexHonorMn — KpacHasi, 3eneHasi, 6enas, cepasa u
CUHAS OMOTEXHOMNOMMWU, KX CXOOCTBA W pasnuuus.
BrnoobbekTbl ounoTexHonormm - KNeTKn
MUKPOOPraHM3MOB, pPacTEHUA U XKUBOTHbIX, WX
xapaktepuctuka. MukpobHas kneTka — OCHOBHOW
ovnonornyeckni obbekT omnoTexHonormu, ee
npeumyLlecTsa.

TunoBas cxema OMOTEXHONOrMYECKOro NPOU3BOACTBA.
OcHoBHble CTaguu npouecca, LUenu 1 3agadm Kaxagom
cTaguu. depmeHTaums - rnaBHas cTtagus
BMOTEXHONOrMYECKOro npoLecca.

OcobeHHOCTN TMNOBOW CXeMbl MPON3BOACTBA LiENeBbIX
NPOOYKTOB  MpU  MOJNTyYEHUM  OTAENbHbIX  BUOOB
OMonornyeckn akTUBHbIX BELLLECTB.
BuoTtexHonornyeckme  crnocobbl  OYUCTKM  BOAblI,
BO34yXa W NOYBbI.

2.6

Xumunyeckne
3alUMTbI pacTeHumn

cpencrtea

MpeoMeT XMMUYECKOW 3alumUThl pacTeHUI, ero 3agayv
n obnactu usdyvyeHus. 3HayeHune 3alnTbl pacTeHu B
MOBbLILUEHNM YPOXaWHOCTU C.-X. KynbTyp u yuwepb,
HaHOCUMBbIN BpeaHbIMW OpraHu3mMamm C.-X. KynbTypam.
Komnnekc MeTogoB Mo  3awmTte pacTeHuin  oT
BpeauTenen, OonesHelr U COPHAKOB U  MECTO
XMIMUYECKOTro meToaa B  9TOM KOMMnekce.
CoBpeMeHHOE COCTOSIHME MPOU3BOACTBA XUMMYECKMX
CpeacTB 3alMThbl pacTeHuin. Hegoctatku npumMeHeHns
XUMWYECKOTO  MEeTOAa  3aWwuTbl  pacTeHui U




coBpeMeHHble TpeboBaHus, NpeabsBnaeMble K HUM.
Mectmumagbl 1 ux knaccudukaumsa. Cpeacrea 3awmTbl
pacteHun oT Bpegutenen. Cpeactea  3awWuThl
pacTeHun ot bonesHen. CpeacTBa 3alUMTbl pacTeHUN
OT COpHOM  pacTutenbHoctTn. [edonuaHtel wu
JecukaHTbl. Perynatopbl pocta 1 pasBuUTUS pacTEHUN.

13.2. Tembl (pasgenbl) QUCUMNIVHBI U BUAbI 3aHATUMA

Bugpbl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue Tembl
CamocTtosaTenbHas

n/n | (pasgena) aucunnnuHel | Jlekuuu Mpaktuyeckne | JlabopaTopHble pa6ota Bcero

MMoHATMe o Buonoruyecku
aKTUBHbIX  COEAMHEHUSIX
1 | (BAC). 3nemeHTbl xumuu 2 2 - 10 14
NPUPOOHbIX COEANHEHUI U
BGuoopraHn4eckon Xummnm

anHLI,I/II'II/IaJ'IbHaFl cxema

2 paspabotku Hosoro BAC 4 ° ] 20 %
3 JlekapcTBeHHbIE 2 4 - 18 24
COefMHEHMS
4 OcHOBbI  MOMEKYISAPHON 4 12 . 32 48
hapmakonorum
OcHoBbl GuoTexHonoruu 2 6 - 20 28
6 Xnmunyeckme cpeActea 4 6 - 20 30
3alUMTbI pacTeHun
Utoro: 18 36 - 126 180

14. MeTOAVI‘-IeCKVIe YKa3aHuAa Ans 06y'-|a+ou.l,uxc;| no OCBOEHUKO AOUNCLUUNNTIUNHDbI.
OpraHusaums nsyvyeHus UCLMNnHbI Npeanosnaraet:

. N3y4eHNe OCHOBHbIX W OOMONHUTENbHbIX NNTEPaTYpPHbIX MCTOYHMKOB (N.15) B npouecce
NEKUMOHHOTO Kypca;

. pelleHne npakTUYeckMx 3adad, NpearioXeHHblX npenogaBaTteneM Ans paboTbl Ha
NpaKTUYECKNX 1 NTabopaToOPHbIX 3aHATUAX;

. TECTUPOBAHME UMK BbINOSIHEHME KOHTPOMbHbIX paboT;

. TEKYLUMIA KOHTPONb yCrneBaeMocTn B (hOpMe YCTHOrO Onpoca Mo OCHOBHbIM pasgernam
AVCLUNINHBI

Tekywasn atrectaumsa obecneunBaeT NPOBEPKY OCBOEHMSA y4ebHOro marepuana, npuobpeteHns
3HaHUN, YMEHMA W HaBbIKOB B MpPOLECCE ayaMTOPHOM W CaMOCTOATENbHOW paboTbl CTYAEHTOB,
opMmpoBaHusa npodeccnoHansHbix komneteHumn (MK-1 un MK-2).

Mpy NnogroToBke K TEKYLLEW aTTecTauum CTYAEHTbl U3y4atoT U KOHCNEKTUPYIOT PEKOMEHAYEMYIO
npenofasatenieM Yy4yebHyl nuTepaTtypy MO TeMaM JEKUMOHHbIX W MNPaKTUYECKUX  3aHATUMN,
CaMOCTOSITENTbHO OCBanBalOT MOHATUIAHLIN annaparT, 3aKpenssoT TeopeTUIeckne 3HaHus.

lMnaHvpoBaHMe W oOpraHuM3auusa Tekylwmx aTTecTaumm 3HaHWWA, YMEHUMN U HaBbIKOB
OCYLLECTBMSIETCH B COOTBETCTBUMN C CoAaepXaHnem paboden nporpaMmbl U KaneHgapHO- TEMaTUYECKUM
NnfaHoM ¢ NpumeHeHnemM ooHAAa OLEHOYHbIX CPEACTB.

Tekywan aTtTectaums siBnsieTcss 00si3aTenbHOW, ee pesynbTaTbl OLEHMBAOTCA B OannbHom
cucTeMe U1 No pelleHnio kadeapbl MOTyT ObiTb YUYTEHbBI MPY NPOMEXYTOYHOW aTTecTauumn oby4varoLmxcs.
dopmMon NPOMEXKYTOYHOM aTTeCTaUNN 3HAaHWUIA, YMEHWI U HABbIKOB 00Yy4atoLLMXCS ABMASETCHA 3K3aMEH.

OO6y4yeHne nuy, ¢ OrpaHMYEHHbIMU BO3MOXHOCTSIMU 340POBbSI OCYLLECTBNSETCS C YYETOM WX
MHOMBUAYaNbHbIX NCUXON3NYECKNX OCOBEHHOCTEN U B COOTBETCTBMM C MHOAMBUAYANBHOW NPOrpaMmon
peabunutaumn.

Ona nuy ¢ HapyweHueM crniyxa uHdopmMauma no yyebHom gucuMnivMHe npeaocTaBnsieTcs Ha
OyMaXHOM WNN  SMEKTPOHHOM HocuTene. Ha NEeKUMOHHbIX UM MNPaKTUYECKUX 3aHATUAX  Npu
HeobxoQMMOCTM  JonyckaeTCs MNpPUCYTCTBME  aCCUCTEHTA, a Takke, CypAOnepeBOAYMKOB U
TndnocypaonepeBogymnKkoB. [NpomexyTodHas atTectaumns ons nuy ¢ HapyLweHNsaMn criyxa npoBOgUTCS
B MMCbMEHHON hopme, Npy 3TOM MCNONb3ylTCcA oblime Kputepum oueHmBaHus. [pu HeobxoommMocTw,
BpeMS NOArOTOBKM Ha 3K3aMeHe MOXET ObiTb YBENMYEHO.

Ona nvuu ¢ HapylweHueM 3peHus [ornyckaeTca ayavarnbHoe npefoctaBreHve MHgopMauum
(Hanpumep, C NCNOMb30BaHMEM MPOrPaMmM-CMHTE3ATOPOB pPeYMn), a TakkKe UCNOSb30BaHME Ha NEeKUUax
3BYKO3anucblBaOLWUX YCTPOUCTB (OUKTOGOHOB M T.4.). Ha NEKUMOHHBIX N NPaKTUYECKUX 3aHATUSX NpuU



HeobX0oAMMOCTHM A0NycKaeTcs NPUCYTCTBUE accucTeHTa. [Mpu npoBeaeHUN NPOMEXYTOYHONM aTTecTaumm
ANS NUL C HapyLLEeHWeM 3peHus TeCTUpoBaHMe MoXeT OblTb 3aMeHeHOo Ha ycTHoe cobecenoBaHue Mo
Bonpocam. [Mpn Heo6XoAMMOCTM, BPEMS NOATOTOBKM Ha 3k3aMeHe MOXET ObiTb YBENMUYEHO.

Nuua ¢ HapyweHusiMM OnopHO-ABMraTeNnlbHOro annaparta C y4eTOM COCTOSIHUSI MX 340POBbS
4YacTb 3aHATUA MOXeT OblTb peanu3oBaHa [AOWCTaAHUMOHHO. JlMua C  HapyweHUsIMU  OMOPHO-
ABUraTenbHOro anmnaparta C Y4eTOM COCTOSIHUS MX 340POBbS YacTb 3aHATUIA MOXeT ObiTb peanu3oBaHa
AVCTaHUMOHHO. [MpomexyTodyHas aTtTectaumsi Ans nuy €  HapyLeHWsiMU  OMOpHO-ABUraTernbHOro
annapaTta npoBoAUTCS Ha OOLMX OCHOBaHMAX, NP HEOGXOAMMOCTM MpoLieaypa Kk3aMeHa MOXET ObiTb
peanunsoBaHa OUCTaHLUMOHHO.

Mpn peanusauumn [OUCLUUNIMHBI C WUCMOMBb30BAaHNEM OUCTAHLMOHHBLIX 06pa3oBaTenbHbIX TEXHOMOMMN
NCMNOMb3YIOTCS  MHCTPYMEHTbl  3NIEKTPOHHOW  MHOpMaUMOHHO-06pasoBaTensHon  cpeabl  BIY
«ONEKTPOHHbIN yHuBEpcuTeT BIry» (https://edu.vsu.ru) n/vnn “MOOK BIry”
(https://mooc.vsu.ru),cepsucel BugeokoHgepeHumn (BigBlueButton, Discord n ap.), anekTpoHHas noyTa,
MeCcCceHaXepbl 1 COLCETH.

15. lNepeyeHb OCHOBHOM WU [OMNOSIHUTENLHOW nUTepaTypbl, PECypcoB WHTEpPHeET,
Heo6X0AMMbIX ANl OCBOEHUA AUCLUNIUHbI

a) OCHOBHasi nuTepaTypa:
Ne n/n McToYHuK
Lprok B. I., Cknsp C. Y., Kapuee B. I'. - BUOJIOTNMYECKASA XUMWA 2-e u3d., nep. u don. YyebHoe
rnocobue 0Onsa b6akanaspuama, creyuanumema u mazucmpamypbl - M.:M30amenbscmeo Kpaim -
2019 - 3711c. - ISBN: 978-5-534-08504-4 - Tekcm anekmpoHHbitl // O6C FOPAUT - URL:
https://urait.ru/book/biologicheskaya-himiya-442129
MonekynspHoe modesniuposaHue: meopusi U npakmuka [OnekmpoHHbIl pecypc] / Xénbmbe X.-/.,
2 Bunnne B., PoHbsH [., ®onbkepc I.; nep. ¢ aHen. - 5-e u3d. - M. : Jlabopamopus 3HaHut, 2020.
Pexum docmyna: https.//www.studentlibrary.ru/book/ISBN9785001017240.htm
KoeaneHko J1.B Buoxumuyveckue 0CHO8bI XUMUU BUOSI02UHECKU aKmuBHbIX eeujecms. - 2-e u30. (an). -
3 M: GuHom. Jlabopamopusi 3HaHud, 2012. - 229 C.
http://e.lanbook.com/books/element.php?pll id=3160
Bawwuma pacmeHul : y4ebHoe nocobue : [12+] / J1. I. Koeombko, E. B. Cmpernkoea, 1. A. Cackesudy,
1O. A. MupeHkos. — MuHck : PUTMO, 2016. — 340 c.
CondameHkos A.T., KonsiduHa H.M., Jle TyaH A.. ,CondameHko A.T. lNecmuyudbl u peaynsimopsi
5 pocma: npuknadHasi opeaHudeckass Xumusi. - 2-e u30. (an). - M: buHom. Jlabopamopus 3HaHud, 2013.
- 223 c. http://e.lanbook.com/books/element.php?pl1_id=3158
0) gononHUTenbHasa nNuTeparypa:
Ne n/n McTouHuK

6 lMoepebHsk A .B . MonekynspHoe modenuposaHue u 0u3aliH buosioeuYecKU akmueHbIx seujecms / A
.B . NoepebHsik. — Pocmos-H /[ : Usdamenbcmeo CKH LIBLI, 2003. — 230 c.
fOposckasi, M. A. OcHosbl opeaHu4Yeckol xumuu : y4ebHoe rnocobue / M. A. FOposckas, A. B. KypKuH.
— 4-e u30. — Mockea : Jlabopamopusi 3HaHul, 2020. — 239 c. — ISBN 978-5-00101- 757-8. —

! Tekecm :  9neKmpoHHbll //  JlaHb @ 3nekmpoHHO-6ubnuomeyHas cucmema. —  URL:
https://e.lanbook.com/book/135515

8 ®apmakonoaus. Ultra light [OnekmpoHHbIl pecypc] : yueb. nocobue / P.H. AnsymduH - M. : FT'OOTAP-
Medua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970419854.html|

9 OcHosebl 6uomexHonoauu : y4eb. nocobue Onsa ebicw. ned. yd4eb. 3asedeHul | T.A.Ezoposa,

C.M.KnyHoea, E.A.>KusyxuHa. —. 4-e u3d., cmep. M.: Akademusi, 2008. 208 c.

[.B. Cmud. CynpamonekynspHas xumusi: 8 2 m. / k. B. Cmud, [x. JI. O9meyd; nod ped. akad. PAH,
10 npogp. A.1O. Lueadse, d.x.H., npocp. B.B. ApcnaHoea, 0.x.H., npop. A.L]. [apHo8CcKo20; nep. ¢ aHer.
K.X.H. N.I. Bapwasckou [u dp.] .?Mockea: AkademkHuza, 2007

bydHukoe [I. K. Xumuueckasi 6e30macHOCMb U MOHUMOPUH2 XUBbIX cCUCMEM Ha npuHyuUnax
11 buomumemuku: YdyebHoe riocobue [OnekmpoHHbil pecypc] / I'.K. BydHukos, C.FO. MapmoHos u dp. -
M.: HUL] UHDPA-M, 2013. - 320 c.

CondameHkos, A. T. OcHO8bI OpeaHU4YeCKOU XUMUU fiekapcmeeHHbix seuwecms / A. T. CondameHKos,

12 H.M. Konsidura , N.B. LlleHdpuk .? 2-e u3d., ucnp. u don. M. : Mup, 2003 . 191c
l'ynudosa, B. A. Xumuuyeckasi 3auwjuma pacmeHul : y4ebHoe nocobue : [16+] / B. A. 'ynudosa ;
13 Eneukutli  eocydapcmeeHHbili  yHugepcumem umM. W.A.  ByHuHa, CenbCcKox035UcmeeHHbIl

gakynbmem, Kaghedpa 3awumsbl pacmeHul u xumuu. — Eney : Eneukul eocydapcmeeHHbIl
yHusepcumem um. 1. A. byHuHa, 2011. — 44 c.

l'ynudosa, B. A. TepmuHbi, onpedeneHusi U NOHAMUSA XUMUYecKoU 3auumbi pacmeHul @ y4ebHoe
14 rnocobue : [16+] / B. A. l'ynudoea ; Eneukuli eocydapcmeeHHblli yHUgepcumem um. U.A. ByHuHa,
CernbckoxossticmeeHHbll hakynsmem. — Eney . Eneukuli 2ocydapcmeeHHbIl yHUsepcumem um. Y.




A. byHuHa, 2010. — 59 c.

15 LlumarHosckul, H. J1. MonekynspHas u HaHoghapmakonoaus / H. J1. LlumaHosckud, M. A. EnuHemos,
M. A. MensHukos. — Mockea : @uamamnum, 2009. — 622 c. https://www.rfbr.ru/rffi/ru/books/o 26822
OcHoebl du3saliHa u xumuu nekapcme u ux HaHogpopm / A.T. CondameHkos. - XaHol : 3HaHus1, 2014. -
281 c.

XumudecKkue OCHO8bI XU3HecrnocobHocmu U 300p08bks Yesnoseka: HayuHo-yuebHoe uszdaHue / A.T.
CondameHkos. - XaHol : N30-80 3HaHue, 2013. - 432 c.

lanues, M.M. Xumuyeckue cpedcmea 3awjumel pacmeHul [BrnekmpoHHbIU pecypc] : y4eb. nocobue /
18 M.M. aHues, B.[]. Hedopeskos. — 3nekmpoH. daH. — CaHkmllemepbype : JlaHb, 2013. — 400 ¢. —
Pexum docmyna: https://e.lanbook.com/book/30196.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (OuumnanbHble pecypcbl MHTEPHET)®:

16

17

Ne n/n Pecypc
19 https://www.lib.vsu.ru — 3oHanbHas Hay4yHas bubnuomeka Bl'Y.
http://www.en.edu.ru/ - EcmecmeeHHO-Hay4HbIl obpa3oeameribHbIl nopmai - 68/15emcsi cocmasHol
20 yacmbio pedepanbHo20 nopmana "Pocculickoe obpasosaHue”. Codepxum pecypchbl U CCbIIKU Ha

pecypchbl 110 ecmecmeeHHO-HayYHbIM QucyuniuHam (husuka, xumusi U buosoeusi).
http://window.edu.ru/ - uHgopmayuoHHas cucmema «EAuHoe okHO Gocmyrna Kk obpasogamersibHbIM

21
pecypcamy.
http//www.elibrary.ru —HayyHasi anekmpoHHass 6ubnuomeka eLIBRARY.RU - kpynHetwud
pocculickuli UHGhopMayUOHHbIU rnopmarn 8 obrnacmu Hayku, mexHosio2uu, MeduUuHbI U 0bpa3oeaHus,
22 colepxawjuti pechepamnbi U MosiHbie mMekcmbl 6onee 12 MrH. Hay4YyHbIx cmamed u nybnukayud. Ha

nnamgopme elLIBRARY.RU docmyriHbl 3neKmpoHHble gepcuu 6onee 1400 pocculickux Hay4YHo-
MeXHUYECKUX XypHasios, 8 mom yucrie bonee 500 XypHasoe 8 omkpbimom docmyrie.

23 http://www.chem.msu.ru/rus/ - Chemnet - oguuyuanbHoe 31eKmpoHHoe u30aHue XuMu4ecKoz20
akynbmema MI'Y g Internet

OYMK «Xumusi 6uonoaudecku akmueHblx coeOuHeHul»  https:/edu.vsu. ru/courselview.
php?id=11885

24

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHns Ansa caMocTosiTeNIbHOM paboTbl

Ne n/n NcTouHnk

Lprok B. I'., Cknsp C. U., Kapues B. I. - BUOJIOTMYECKASA XVIMUA 2-e u3d., nep. u don. YuyebHoe
rnocobue 90ns1 bakanaspuama, crneyuanumema u mazucmpamypsi - M.:130amenbcmeo Opailim - 2019
- 311c. - |ISBN: 978-5-534-08504-4 - Texcm anekmporHbili // 3B6C FOPAUT - URL:
https://urait.ru/book/biologicheskaya-himiya-442129

MonekynspHoe molenuposaHue: meopusi U rnpakmuka [OnekmpoHHbIU pecypc] / Xénbmbe X.-/.,
2 3unnne B., PoHbsiH []., ®onbkepc I.; nep. ¢ aHan. - 5-e usd. - M. : Jlabopamopusi 3HaHul, 2020. Pexum
docmyna: https.//www.studentlibrary.ru/book/ISBN9785001017240.htm

3 KosaneHko J1.B buoxumuyeckue O0CHO8bI XUMUU BUOI02UYECKU akmueHbIX eeuwecms. - 2-e u30. (an). -
M: BuHom. Jlabopamopus 3HaHul, 2012. - 229 c. http.//e.lanbook.com/books/element.php?pl1_id=3160

3awuma pacmeHul : y4yebHoe nocobue : [12+] / J1. I. Koeombko, E. B. Cmpenkosa, [1. A. Cackesu,
FO. A. MupeHkos. — MuHck : PUTNO, 2016. — 340 c.

CondameHkos A.T., KonssiduHa H.M., Jle TyaH A.. ,Condamerko A.T. lNecmuyudbl u peaynamopsl
5 pocma: rnpuknadHasi opaaHudeckasi Xumus. - 2-e u3d. (an). - M: buHom. flabopamopus 3HaHul, 2013. -
223 c. http.//e.lanbook.com/books/element.php?pl1_id=3158

6 WumaHosckud, H. Jl. MonekynsapHas u HaHogapmakonoeaus / H. J1. lLlumaHoeckuli, M. A. EnuHemos,
M. A. MenbHukos. — Mockea : @uamamaum, 2009. — 622 c. https://www.rfbr.ru/rffi/ru/books/o 26822

FaHues, M.M. Xumudeckue cpedcmea 3aujumsi pacmeHul [OrniekmpoHHbIl pecypc] : y4eb. nocobue /
7 M.M. laHues, B.[]. Hedopeskos. — OnekmpoH. 0aH. — CaHkmllemepbype : JlaHb, 2013. — 400 ¢. —
Pexum docmyna: https://e.lanbook.com/book/30196.

17. OOpasoBaTefnibHble TEXHONOrMU, MUCNONb3yeMble Npu peanu3auum Yy4eOHOWM
ANCLUUNSINHBI, BKIOYaA [AUCTaHLUMOHHble oOpa3oBatenbHble TexHonormu (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusaumm OUCUUNAWHBI MPUMEHSAIOTCA pasnuyHble Tunbl NekuMri (BBOAHAsi, OOG30pHbIE,
TemaTtuyeckme, NpobnemHble) N npakTuyeckme 3aHsaTusA. [na camoctosTenbHon paboTbl CTyaeHTam
pekoMeHayeTCs UCMNOSb30BaTb CMIUCOK NUTEpaTypbl NpedcTaBrneHHbi B N.15. Mpn peanusaumm ydebHom
ANCUMNNNHBL  UCNONMb3YKOTCA  3NIieMeHTbl  3nekTpoHHoro  obyyveHnsa (30) M AUCTAHUMOHHLIE
obpasoBatenbHble TexHomnormn (OOT) B 4acTM OCBOEHMSI JIEKUMOHHONO Marepuana, NpoBedeHus
TeKyLLEeN N NPOMEXYTOYHON aTTecTauumn, NpoBeAeHNs YacTu nabopaTtopHbIX paboT U CaMOCTOATENbHOM
paboTbl oOy4yawwmxcsa No  AMCUUNNMHE, MNo3Bonsiowmne  obecneymBaTb  OMNoOCpenoOBaHHOE
B3aMMOAENCTBME (Ha pacCTosHUW) npenogaBaTenen un oby4valowmuxcs, BKAKYAA WHCTPYMEHTHI



3MEKTPOHHON MHGOPMaLUMOHHO-00pa3oBaTenbHon cpedbl BIYY «3OnekTpoHHbIn yHuBepcuteT BlY»
(«Xumusi  buornoeudecku aKmueHbix coeduHeHuli» https://edu.vsu.ru/course/view.php?id=11885),
npoBefdeHne BebWHaApoOB, BUAOEOKOHEPEHUMI, B3auMOOEWCTBME B  COUCETSX, NOCPeacTBOM
9NEKTPOHHOW NOYTbI, MeCcCeHaXepoB. [Ins 0CBOEHUSA AUCUMMNMAVHBI Takke peKOMEHAYITCH pecypcbl Ang
3MNeKTpoHHOro oby4eHus (n. 15).

18. MaTepnanbHO-TeXHUYECKOe obecneyeHne AUCLUNIINHDI:

Hoymb6yk, mynbmumedulHbil MpOeKmop, 3KPaH.

19. OueHou4HbIe cpeacTBa ANns NPoOBeAEHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTaumum

MopsOok OUEeHKM OCBOEHMsI obydallmMmuca yd4eGHOro MaTepuana onpegensiercs
coepXXaHneM crieayoLmx pasgenos ANCUMNIIVHGI

No HaumeHoBaHue KomneTeH WupmkaTtop(bl)
- pasaena gucLMninHbI OOCTUXEHUSA OueHouHble cpeacTBa
n/n umnsa(n)
(mogyns) KOMMeTeHL MM
MoHaTne o]
BMonornyecKkn akTMBHbIX
COEeaNHEHUSIX (BAC). MK-1.1 n
pakTU4ecKkmne 3aHsaTus
OnemMeHThI XUMUU MK-1 MK-1.2
1. TecToBble 3aaHus
NPUPOAHbIX MK-2 MnK-2.1 [lomaluHss pa6oTa
coeanHeHnn " MK-2.2
BroopraHuyeckon
XUMUA
MpuHUMNManbHas AK-1 HE%% MpakTnyeckme 3aHATUSA
2. | cxema pa3paboTku nK-2 I'IK-2. 1 TecToBbIE 3agaHVA
HoBoro BAC ' HomaluHss paboTa
MK-2.2
MK-1.1 MpaKTuyeckune 3aHATms
JlekapCcTBeHHble MK-1 MK-1.2
3. TecToBbIE 3agaHVA
coeanHeHns MK-2 MK-2.1 [lomalksisl paboTa
MK-2.2 P
MK-1.1
OcHOBBI MONEKYNSAPHON MK-1 MK-1.2 MpakTuieckne saHATvs
4, TecToBbIE 3aaaHWA
dapmakonormm MK-2 MK-2.1 TlomaLuHss paboTa
MK-2.2 P
AK-1 HE%; MpakTuyeckme 3aHATUSA
5. | OcHoBbl GuoTEXHONOMMN nK-2 I'IK-2.1 TecToBblE 3a4aHUS
AK-2 2 HomalHsis paboTa
X MK-1.1 MpakTnyeckme 3aHATUS
nMudeckne cpepacTea MK-1 MK-1.2
6. o TecToBble 3agaHus
3aLMThbl pacTeHuin MK-2 MNK-2.1 TlomaLuHss paboTa
MK-2.2 P
MpomexyTouHasa aTTectaumns MepeyeHb BoNPoCoB
dopmMa KOHTPOSIS — 9K3aMeH

20. TunoBble OUEHOYHble cpeAcTBa M MeToAM4YecKMe MaTepuanbl, onpegensiloume
npoueAaypbl OLEeHUBaHUA

20.1. TeKkyWw M KOHTPOJb YCNeBaeMOCTH

KoHTponb ycneBaeMocTu No AMCLUUMNIMHE OCYLLECTBSIETCS C NOMOLLBIO CReayoWwmX OLeHOYHbIX
cpencTs:
1) TecToBbIX 3a4aHW, coaepPXXaLlMxX OAUH MU HECKOMbKO NPaBUIbHbIX OTBETOB.

Mpumep TecToBbLIX 3aA4aHUM C YKa3aHMEM NPaBUNbLHOrO OTBETA, NO pa3fNM4HbLIM pasfenam
AVNCLUUNUHBI
1. K peuenTopHbIM cpeacTBamM KOHKYPEHTHOMO OENCTBUS OTHOCATCS:
1) HIBC (HecmepoudHsie npomusosocnanumeribHbie cpedcmea)
2) B-adpeHobriokamopbl
3) nemnesbie duypemuku
4) Humpamsi




5) cbmopxuHooHbI
2. He nognexaT yHUYTOXEHMWIO NecTuunabl
1) pmymbcodepxauwjue
2) cepocodepxauwjue
3) dbocgbopopeaHuyeckue
4) medbcodepxaujue
5) xropopzaHuyeckue
3 NHdbekumoHHOe Havano, KOTopoe nonajaeT B pacTeHUe U pa3BmMBaeTCs BHYTPU HEro, HasblBaeTCA:
1) sHdonapasum
2) eunepnapasum
3) pumonapasum
4) skmonapa3sum
4. TlpoBegeHuMe reKapCTBEHHOrO0 MOHUTOPUHIa >XenaTeflbHO Mpu NedeHun creayrowen rpynnomn
npenaparos:
1) npomugocydopoKHbIMU
2) B2-cumnamomumemuxkamu
3) neHuyunnuHamu
4) amokokopmukoudamu
5) M-xonuHonumukamu
5. Kakne pyHrMumnapl HasbiBakOT CUCTEMHBIMU?
1) npoHukarowue 8 pacmeHue U criocobHble c806OOHO riepemeljamscsi o Hemy 6e3 oepaHudeHul;
2) He NpoHUKarwue 8 pacmeHue Unu oepaHU4eHHo repedsuaarouyuecs 8 HeM;
3) npoHuKarouwue 8 pacmeHue U Hakarnuearuwuecs npeuMyu,eCmeeHHO 8 MepUCMeMHbIX MKaHSIX.
6. HuKoTuH npuBoauT K:
1) ymeHbweHur abcopbuuu nekapcme
2) ygsenudeHuto obbema pacripedesieHus riekapcme
3) ymeHbuweHur ces3u ¢ 6esikoM rnnasmbl
4) ycuneHuro memabornusma 8 rnedyeHu
5) ycuneHuro noYyeyHoU aKCKpeyuu fiekapcme
7. YCcTaHOBUTE COOTBETCTBUE MEXAY TUMOM Knaccugumkaunm ankanouaoB U UX OCHOBAHUEM:
1) Knaccudukaumsa 3aBMCUMT OT TUNa TakCoHa, K KOTOPOMY OTHOCUTCS pacTeHue,
coaepxallee ankanous (Hanpumep: ankanougbl CropbiHbW, NACNEHOBbLIX U T.4.)
a. botaHnyeckas o
6. dapMakonormJeckas 2) Knaccudmkaums no xapakrtepy c*)apmaKonormquISoro BO3eNCTBUSA
(Hanpumep: ankanoungpl, obnagatowee kypapenogobHbIM 4eNCTBMEM)
B. buoreHeTnyeckas
r XUMUYEecKas 3) B ocHoBe knaccudukaumMm nexaTt npeacTaBleHuMm O  Xxapaktepe
NnpeALecTBEHHMKOB ankanongoB 1 nyTsix OMocuHTesa.
4) Knaccudmkaumsi No xapakrepy asoTcogepkallero rerepoumkna.

Omeem: 1-a, 2-6, 3-8, 4-2
8. YcTraHoBWTE COOTBETCTBUE Mexay ddopMyrnol U Ha3BaHWeM ankanouaa:

o o / o) o /
1) KcaHmuH - n < N H \
2) KogpeuH N N HN N HN
3) TeobpomuH ﬁh‘} )\ | N/> ‘ /> )\ | N/>
4) TeogpunnuH o~ N 0~ °N 0% >N N Y T
a) | 6) | 8) H 2)

Omeem: 1-8, 2-6, 3-2, 4-a
9. CyLLeCTBEHHOCTb reHa y naToreHHoro opraHuama - KogMpyeMbli reHOM MpoAayKT Heobxoaum
1) dnsi pa3aMHOXeHUsT Kremku
2) dns noddepxaHUsI XKU3HedessmesibHOCMU
3) dnsi uHea3uu 8 mKaHU
4) dns uHakmusayuu aHmuMuKkpobHO20 sewecmsa
10. NonunaTtenenrnukonb (M3I7), BHOCUMBIV B CyCNeH3uIo NpoTonnacToB
1) cnocobecmeyem ux CriusiHU
2) npedomepawaem ux crusHUe
3) noebiwaem cmaburbHOCMb CyCreH3uu
4) npedomepauwjaem MUKpPOBHOE 3apaxeHue
11. Mpu BO3OYXAESHUM NapacuMnaTUYeCcKon HEPBHOW CUCTEMbI XapaKkTepHbl 3 deKTbl
1) CHUXXeHUe moHyca KUWeEeYHUKa
2) cyxeHue 6poHxo8
3) pacwupeHue 3paykos
4) bpadukapdusi
12. H-XonuHopeuenTopbl pacnonoXeHbl B
1) cepaue
2) cKeneTHbIX MblLLax




3) 6poHxax
4) LUHC, cumnatmyecknx u napacnumnaTuyecknx raHrmmsax
13. CKpUHUHT (nekapcTB)
1) cosepwieHcmeogaHue nymem xumudeckol mpaHcgopmayuu
2) cogsepwieHcmgosaHue nymem 6uompaHcgopmayuu
3) nouck u ombop ("npoceusaHue") NPUPOOHbLIX CMPYKMYyp
4) nonHbIU XumMu4eckul cuHmes
14. [evictBue M-XONMHOMUMETUKOB OT @aHTUXONMHACTEPA3HbIX NpenapaToB OTNIMYaeTcs
1) 8036yx0eHUEM 8e2emamueHbIX 2aHa/ues
2) 8036yxdeHuem M-xonuHopeyernmopos
3) 8036yx0eHUEM XONUHOPEUENMOopOo8 CKeslemHoU MyCKyrnamyphbl
4) delicmeue He 3agucum om akmugHOCMU XOuH3cmepasbl
15. Tapret
1) calim Ha nogepxHocmu Krnemku
2) MPOMEXYmOoOYHasi MUWeHb 8HYMpPU KIemku
3) koHeYHas1 eHympuKkiIemo4YHass MUlWeHb
4) cbyHKUUOHanbHas apyrna MakpoOMONeEKy bl
16. YkaxuTe rpynny aHTubakTepuanbHbIX npenapatoB, obnagawolwmx Hambonblien aHTnaHaspobHOM
aKTUBHOCTbIO:
1) anukonenmudbi
2) aMUHOMNeHUyUuHbl
3) mempayuknuHbl
4) amuHo21UuKO3UdbI
5) HUmpoumudasorsbi
17. OgHum 13 meTodoB, obecnedvrBalOLWmMX gucnepraumio HepTM U BCNEACTBME 3TOr0 yNyyllaloWmX ee
KOHTaKT C MUKPOOPraHM3mamu, SBnseTcs BHECEHMWE:!
1) MAB
2) nonumepos
3) yeneesodos
4) enuH
5) besnkos
18. CMHOPOM OTMEHbI BbI3bIBAIOT:
1) cuHmemuyeckue npocmaanaHOUHbI
2) aHmauudbl
3) 6riokamopb! «fpPOMOHO80U rOMIbI»
4) M-xonuHonumuku
5) H2-6riokamopsbl
19. MexaHuamom pa3BuTus ynoumporeHHoro adpdekra HIMNBC asnsetcs:
1) noebiwieHue KUCIomHocmu xesly004HO20 COKa
2) CHUXeHue cuHme3a rpocmaeanaHOUHO8 8 ciu3ucmou obosoyke xesyoka
3) cHWxeHue penapauyuu cru3ucmoti 060/104KU
20. PaHHMM No6o4YHbIM 3dhhEKTOM KOPTUKOCTEPOMAOB ABMNSAETCS:
1) kamapakma
2) muonamusi
3) ocmeoropos
4) KywuH20UOHbIU CUHOPOM
5) cmepoudHbil duabem
21. Ykaxnte abdekT, He XapakTepHbIN 458 KOPTUKOCTEPOUI0B:
1) npomueosocnanumersnbHbili
2) npomueoarnepau4eckuli
3) npomuseowiokosbitl
4) ummyHoOernpeccusHbIU
5) npsimol 6poHxonumu4eckul
22. BUTaMUHbI, CUHTE3VPYEMbIE B OpraHu3me
1) apaokanbyughepon
2) mokocgpepor
3) pubogbnasuH
4) HUKomuHamuod
23. OuypeTtunyeckun adekT cepaeyHbIX rMmMko3maoB obycnosneH
1) yBENMYEHNEM aKTUBHOCTUN aHTUANYPETUYECKOTO rOPMOHa
2) cHuxeHnem peabcopbumm HaTpusa 1 BoAbl
3) CHWXeHnem Knybo4ukoBow hunbTpauum
4) noBbILWeHneM Knybo4koBoWn unbTpaLmm
24. MexaH1M3M OeCTBNSA HapKOTMYECKMUX aHanbreTMkos 06ycnoBnex




1) 6nokadoli 6ornesbix peyenmopos 8 MKaHsIxX U opaaHax
2) cmumynayuel onuoudHbIX peyuenmopos
3) HapyweHuemM nepedayu boresbix UMMNYNbCO8 8 manamyce
4) 6riokadoli ecex 38eHbe8 aHMUHOUUUENMUBHOU cucmemsb!
25. MexaHun3m OenCTBMS NPOTMBOINUNENTUYECKUX CPEACTB CBA3bIBAKOT C
1) yBENMYEHMEM BHYTPUKITETOYHOIO COAEPKaHUS HaTpUst
2) aktuBauuen TAMK-epruyeckon cuctemsl
3) ymeHbLUeHnem obpasoBaHusa godamMuHa
4) 6nokagon HaTpUEBbLIX KaHamoB
26. MexaH13M rmnornmkeMm4eckoro 4eNCTBUSE MHCYNUHA
1) cTumynupyeT MUKOreHCMHTETa3y
2) noBblLWaeT NPOHULaeMOCTb MeMBpaH Ans rnioKo3bl
3) yBenu4umMBaeT KOHLEHTPaLMIO FIKO3bl B KPOBU
4) noBbIWaeT rMKoOHeoreHesa
27. MexaHun3m BsKyLUMX OpraHnYecKkmMx CpeacTB CBA3aH C
1) obpasoBaHMeM anbOyMMUHATHON NIEHKN
2) huKcMpoBaHMEM Ha CBOMX MENKMX YacTuuax pasapadkatoLmx areHToB
3) ocnabneHnem BO3HMKaOLWLUX pedriekcoB, yMEHbLUEHNEM BOCNANUTENBLHOIO nNpouecca
4) NPOHWKHOBEHMEM B NOASNUTENMATbHBIN CMOKW, NOrNoLLeHeM BOAbI
28. Auuknosup
1) TOpMO3UT COOPKY BMPUOHOB
2) nHrnbmpyet OHK-nonumepasy Bupyca
3) acpdheKkTMBEH Npu rpunne
4) Ha3Ha4yaeTCcsa Npy repneTnyeckmx 3abonesaHnsx
29. K gnutenbHogenCcTBYOLWMM Npenapatam s nevyeHnsa cugunmca oTHOCATCS
1) HoBOKanHOBas conb BeH3unneHnUunmMHa
2) 6eH3NNeHMUMNIMHa Kanvesasi Cosnb
3) 6eH3nNNeHnUMnIMHa HaTpueBas Ccosb
4) GUUMNNYHBI
30. MNpwu anneprnyecknx cOCTosIHUAX LenecoodbpasHo
1) 3aTOPMO3UTb PeaKLM0 aHTUreH-aHTUTENO
2) NpuMeHNTb agpeHobnokaTopbl
3) HapyLWNTb BbIXOA MMCTaMMHA U3 TYYHbIX KNEeTOK
4) ctumynupoBatb H2-ructammHoBblE peuenTopbl

2) 3agaHun, NnpegycMaTpuBarLLMX KOPOTKUN OTBET.

I'Ipumep 3agaHumn YKa3aHueM npaBuiibHOro oreeTa, no pa3jivdHbiM pasgenam gucuuniiuHbI

1. BcnomoraTtenbHble BelecTBa, UCMONb3yeMble B NecTuumaax, ynydlarwmue ux aKcnnyaTauuoHHbIe
CBOWCTBaA — 370 ....
OTBeT: aablOBaHTbI

2. ... - rpynna necauumaoB, KOTopble u3bupaTenbHO U HensbupaTternbHO OOpHTCA C COpPHAKaMKU Ha
nocesax. COpHSKM NPMBOAAT K 3aMeffIEHMIO POCTa BblpallMBaeMbiX pacTeHui. (
OTBeT: repouumabl

3. ... - XMUn4eckue BeLlecTBa, NpuMeHsaemble anst 6opbObl 3 HACEKOMbLIMU.
OTBET: MHCEKTULMAbI

4. Insa 60pbObl ¢ rpbamm n HaCEKOMbIMU UCMOMb3YHOT .......
OTtBeT: 1,4-auxnop6eHson

5. ®yHrMumabl — 370 NeCTULMAbI, KOTOpble NPUMEHSOTCS B 6opbbe C ..... 1 .....
OTBeT: rpubamm n ux cnopamm

6. MpenapaTbl, 6rarogaps KOTOPbIM MOXHO CTUMYNMPOBaTbL eCTECTBEHHbIE (DU3NONOrMYECKNE NPOLIECCHI
pacTeHUin, TakMe Kak MOKOW M npopacTaHue CEMsiH, CTapeHue NUCTbEB, AENeHWe KNeTok, yBenuyeHue u
anddepeHumanmsa KNneTok HasbiBaT .......
OTBeT: perynstopbl pocTta

7. ... - XMMMYecKne mopenu (aHanoru) 3anaxoB, OTNyrmBawlMe BpeguTenen oT 00bekTa nuUTaHus
(pacTeHue, YenoBek, XNBOTHOe). Hanbonee MHTEHCUMBHO penenseHTbl NPUMEHSIOTCS AN 3alUUThl, YenoBeka
N C-X XXMBOTHBIX OT KPOBOCOCYLLNX HACEKOMBIX.
OTBeT: penenneHTbl

8. ... - CNOCOGHOCTb OpraHMama BbRKMBaTb M Pa3MHOXaTbCsH B NPUCYTCTBMM XMMMUYECKOrO BELLECTBA,
KOTOpOEe paHblle MogaBfsANo ero pasBuMTUE, U BO3HMKAET B pes3ynbTaTe CUCTEMaTMYECKOro MPUMEHEHMS
necTUUnaos.
OTBET: PE3UCTEHTHOCTb

9. OnpegenuTte rpynny BELECTB: PaCLUMPSIOT 3payku, NOBLILAOT BHYTPUIA3HOE AABIIEHUE, Bbi3biBAOT
napanuy  akkomogauumu, ydauleHve cepguebueHun. OcnabnstoT  cekpeumio  BpoHXManbHbIX U
NULLIEBAPUTENbHBLIX XeNe3, CHWXKaKT TOHYC [MafkuX MbllL, BHYTPEHHUX oOpraHoB. [lpUMeHST npu




nccnegoBaHMM rMasHoro gHa, KALWEYHOM, NOYEYHOM N MEeYEHOYHON KOMnnkax, GpoHxXmnansHon actme, Si3BEHHON
bonesHn xenyaka n 12-nepcTHOM KNLLKK.
OteeT: M-xonuHo6GnokaTopbl.

10. Cuctema npaBun 0gHO3HAYHOIO OMMCaHUS COCTaBa U CTPYKTYPbl MOMEKYIIbl XMMUYECKOTO BELLECTBa
¢ ucnonb3oBaHueM ctpoku cumsosioB ASCII, HasbiBaeTcs ...
OTtBeT: SMILES

3) YCTHbIX OMPOCOB U PELLeHNs CUTYaLUMOHHbIX 3a4ay.

B xoge ycTHOro onpoca Ha npakTMyeckux u nabopaTopHbIX 3aHATMSAX 3a4alTca BOMPOCHI MO
n3yyeHHbIM pasgenam. MNMpouenypa npoxoant B opmate becefbl.

Tak e onpoc MOXeT cofepkaTb NPAKTUKOOPUEHTUPOBAHHbIE (CUTYaLUMOHHbIE) 3a4a4Mm.
NMpumep cUTyauMOHHbIX 3aga4

1. JaTb obbsAcHeHMe, nodemy 4-pTop-2,2- AUMETUNIMACIISIHAA KUCOTa ABMSIETCA HE TOKCUYHOW U
MOXeET ObITb MCMONb30BaHa B KayecTBe cpeacTs Ans 60pbbbl ¢ BpeaMTensamm cenbCckoro Xo3sncTea, Tonnms,
Kpacutenen, B TEKCTWUSIbHOW MPOMBILINEHHOCTW, MEeTanmayprum, NpOM3BOACTBE CMa30uYHbIX Macen u Aap.
OTBeT: CoeAUHEHNS C pa3BETBIIEHHOW Lienbio He NpeBpaLLaTCca B MOHOMTOPYKCYCHYIO KUCMOTY U NO3TOMY
He A00BUTbI.

2. Ons ontTummusauum npouecca OGUOCMHTE3a NEHUUUNMHA B NUTATENbHYO cpeny AobaensioT

aMMHOKUCNOTLI. Kak 3TO MOXEeT OTpasuTbCs Ha KONMYECTBEHHOM BbIXO4E LENEeBOro MpoAyKTa, ecrnuv
[006aBUTb NU3WH B 3HAYNUTENbHbIX KOHLIEHTPALNNAX?
OTtBeT: HekoTopble nepBuYHblE METaboONMUTbl SBMNSAKTCA KOHEYHbIMW MNPOAYKTaMW  Pa3BEeTBIIEHHOMO
meTabonuyeckoro nytu. OOHO «OTBETBNEHWE» WNW OAMH KOHEL, 3TOr0 NyTW 3akaH4YMBaeTCsi MepPBUYHbLIM
MeTabonuMToM, Apyroe «OTBETBIEHUEY - aHTUBMOTMKOM. Tak, anba-aMMHoagunNMHoOBas SIBNSIETCS, C OOHOWM
CTOPOHbI, MPSAMbIM MpPeALlecTBEHHUKOM NU3WHa, € Apyron — 6eTa-naktamHoOro aHTubmoTuka, Tak Kak
BKIMIOYAETCA B UCXOAHLIN Onsi ero cuHTesda Tpunentug. [Npu n3bbiTke Nu3nHa npoucxoauT nogasrfieHue
obpasoBaHusa anbga-aMmmHOagUNMHOBOM KUCIOTbI MO MPUHLMNY OOpaTHOM CBSA3WM M, Takum obpasom,
CHWXKaETCHA CUHTE3 He TOSbKO NM3nHa, HO 1 BeTanakraMHOro aHTMbunoTuka.

3. buoTtexHonornyeckoe npom3soactso JIC ocHOBaHO Ha MCNOMNb30BaHUM BMOOGBLEKTOB, PYHKLUMM
KOTOPbIX NMa pa3HbIX 3Tanax NpoLeccoB OMoCcMHTE3a pasnnyHbl. PaccMoTpuTe BapmaHTbl MX UCNONb30BaHUS.

OTBeT: B1oOGBLEKTLI XapakTepu3yloTCA TakuMW MokasaTensMu, Kak YpoBeHb CTPYKTYPHOW opraHu3auuw,
CNOCOBHOCTb K Pa3MHOXEHWIo (UNW PenpoaykuMmn), Hanuuue unm oTcyTCcTBMe COGCTBEHHOro metabonuama
npy KynbTUBMPOBAHUM B MOOXOOALMX YCNoBusX. YTO KacaeTcsa xapaktepa 6uoobbekToB, TO Nog 3TUM
crnegyeT MOHVMMAaTb UX CTPYKTYPHYIO opraHunsaumio. B Takom cnyvae 6noobbekTbl MOryT ObiTb NpeacTaBfeHbl
Monekynamv (epmeHTbl, WMMYHOMOZYMATOPbI, HYKNeo3uabl, Onuro- wu nonunentuabl, WU T. A.),
OpraHM3oBaHHbIMK YacTuuamu (BMpYCbl, aru, BUpOMAbl), OAHOKNETOYHbIMW (DakTepuu, OPOXOKU) W
MHOIOKMETOYHbIMA O0COBAMM (HUTYaTble BbiCLUME TPUObLI, pacTUTENbHblE Kamnmycbl, OAHOCMOWHbIE KyNbTypbl
KNeToK MMekonuTalwLmx), uenbiMU OpraHusMamMnm pacTeHUMn W XMBOTHbIX. MonekynspHole 6UOOBBLEKTHI
HaknagblBalOT CBOM OTNEYaToK Ha oOpraHMsaumilo 1 annapatypHoe odOpMIeHne COOTBETCTBYHOLLMX
BuoTexHonornyecknx npoueccoB. Bupycbl n darn kak obnuratHble napasvTbl MOMYT KynbTUBUPOBAaTbCSA
TONBbKO Ha >MBbIX KNeTkax W TKaHAX, TO eCTb pakTuyeckm OmoTexHomornyeckue npouecchbl 34echb
OCHOBbIBAlOTCA Ha UCMOMb30BaHWM  KMETOK, 3apaXeHHbIX BUpyCaMu WU HECylmMX BUPYC (-bl).
OpHoKNeToYHbIE BMABI MPOKapUOT U 3yKapnoT MOFyT UCMONb3oBaTbCA B BMOTEXHONOrMYECKMX npoueccax B
BMAE MOHOKYNbTYp WM B accouvaumsax. Ons cpaBHEHMS MOXHO Ha3BaTb MPOM3BOACTBO Kakoro-rnmbo
aHTMbnoTMKa (NeHuumnnuHa, pudamuuuHa m Ap.) C NOMOLBK YUCTOM KymnbTypbl COOTBETCTBYHOLLEIO
npoayLeHTa, a Takke NPOM3BOACTBO kedmpa C NOMOLLLIO kedupHbIX "3epeH" ("rpubKkoB"), B COCTaB KOTOPbIX
BXoOAT naktobakTepun u gpoxokn. CnegoBatenbHO, B MOCMeAHEM Cryvyae MNPUMEHSIOT MPUPOAHYHO
accoumaLlmio MMKpOOpraHM3amoB, 1 kedunp SBrseTcs NPoAyKTOM CMeLLaHHOro 6poXKeHUs - MONOYHOKUCIIONO U
CNUpPTOBOrO.

4. BMOTEXHONOMMYecKoe NPou3BOACTBO B (papmMaLEeBTUYECKOW MPOMBILLNEHHOCTN — 3TO cucTema
YCTPOWCTB Neprmognyeckoro Unun HenpepbiBHOO AericTBus. C no3mumn CUCTEMHOroO Noaxoda MOXHO pearnsbHO
OLEHMTb COOTBETCTBME KOHKPETHOro YCTPOMCTBA LEensM M 3agadyaM 3TOro npom3BoACTBa BO B3aMMOCBA3U
BCeX cnaraemblx npouecca. B cBeTe npeAcTaBneHHbIX 3a4ay NPOM3BOACTBEHHOrO npouecca npu aHanuse
CMTyaummn ncnonb3ynre:

— TEeXHOJIOMMYECKYI0 CXEMY MPOV3BOACTBA C pasfefieHneM ee Ha MoAroTOBMTENbHYI Y OCHOBHYHO
4acTW U UX KPaTKOW XapaKTepUCTUKOMN;

— Knaccudmkaumio GUocnHTE3a MO TEXHONOMMYECKUM NapameTpam;

— peanusauuilo CUCTEMHOro MoAXO4a B 3aBMCMMOCTM OT LIENU M MOCTaBMeHHOW 3aaayn ¢ Bbibopom
TUNa oepMeHTaLMOHHOIO NpoLecca.

OTtBeT: burotexHonornyeckoe npon3soacTBoO JIC n BAB CTpOUTCA Ha uMcnoJsib3oBaHUMN MUCXOOHOIO CbipbA,
SQHEepPreTukn, peannm3oBaHHOINo Tpyaa, O1o06BLEKTOB, npoueccos “ annapaTos. B yCrnoBuAx TaKoro
npon3BoAcCTBa TEXHONOIMNA AENNUTCA Ha pad NOAroToOBUTENIbHbIX 1 OCHOBHbIX 3TarnoB.

K HYUCNYy NOAroToBUTEN1bHbIX 3TANOB OTHOCATCA:




— BblpalyuBaHue NoceBHOW cpedbl (MHOKyNATa) cHavana B npobupkax, 3ateM B konbax Ha kadankax
C nocrneayroLLMm NepemMeLLieHneM ee B MHOKYNATOP U aanee B (hbepMeHTep;

— NoAroToBKa NUTaTENbLHON Ccpeapl;

— noAaroToBka hepMeHTaLMOHHOro 000pYyA0BaHUS.

OcHoBHble onepauun (ctaguun). BUuocuHTes, pasgeneHne Guomacchbl U KynbTyparbHOW XUOKOCTH,
KOHLIEHTPMPOBaHWNE, o4ncTKa (YnbTpadunbTpaums, SKCTpakums, copbuus), nonyYyeHne KOHEYHON cybcTaHuum
W rOTOBOW NeKapCTBEHHOM OOpPMbI C nocreaytoen pacgacoBKoOn U YNakOBKOW.

Mpoueccbl depmeHTaumm (GUMOCKMHTE3a) MOXHO  KnaccudumumpoBaTb MO TEXHOMOMMYECKUM
napameTpam, HanpvMmep No opraHn3aumm MaTepuasnbHbIX MOTOKOB. [poLuecchl NpeACcTaBNeHbl HKE.

— Mepuognuecknii (3apatoTcss M octaloTcss 6e3 M3MeHeHWl Bce napameTpbl epmeHTauum -
Temnepartypa, pH, obopoTbl MeLanku). 3TOT NPOLECC - Heperynupyembii U MCNonb3yeTcd, Hanpumep, npu
BblpallMBaHMN MPOMWOHOBLIX OakTepui And nonyvyeHuss BuTammHa B12 B aHaspobHbIX ycrnoBusix Ha
cneumanbHO nogobpaHHON cpefe UKn B criydae nonyyvyeHus buomacchl kak LeneBoro npoaykra.

— MNMonynepnoanyeckun (perynupyemasi oepmeHTaums). B xoge npouecca gobaBnsaoT nutaTenbHble
BellecTBa, perynvpyloT pH, B cnyyae Heobxogmmoctu [obaBnsawT npeflecTtBeHHUKW. [lpumep: npu
Nofny4YeHnn BTOPUYHBLIX METaboNMUTOB aHTUOMOTMKOB (MpyM OMOCMHTE3e NeHuumnnMHa Ha 2, 3 CcyT.
Heobxoammo gobaeuTtb OYK).

— HenpepbiBHbIV npouecc. B npouecce 6uocnMHTe3a oTOMpatoT HeEOOMbLUYK YacTb KynbTyparbHOW
xugkoctn (10-15%) n nepeHocat B apyron depmeHTep. KynbTypanbHas >XWAOKOCTb BbINOMHAET porfb
NMoceBHOro martepuana. B nepsbii oepmeHTep 006aBNAOT paBHOE KONMMYECTBO MUTATESIbHOW cpefbl UIu
Boabl. [NonyyaeTca 3amkHyTbIM UMkn. Hanpumep, coBepLUeHCTBOBaHWE CTaguu norydeHus copbo3sbl (ans
MOBbILEHNA BbIXO4a LENeBOro npoAdykra) npu CuUHTe3e ackopOMHOBOW KUCNOTbl Mpu nepexoge OT
neprMoauyveckoro KynbTMBMpoBaHUA npoayueHTa Gluconobacter oxydans K HenpepbiBHOMY MO3BOUIIO
YBENUUUTbL CKOPOCTb 0b6pasoBaHus copbosbl B 1,7 pasa.

— MHorouuknmyeckun npouecc oTnm4aeTca Tem, YTo B KoHue cepmeHTauun 90% KynbTypanbHOW
XMOKOCTW crnvBatoT M3 oepMeHTepa, a OCTaBLUAsACs 4acTb BbIMOJHAET poflb MOCEBHONO Matepuana. B aByx
nocrneaHux cnyyasax otnagaet HeobxoAMMOCTb B CTafMM BbipalluBaHUsS NOCEBHOW Cpeabl.

Mpun BbLIGOpPE TUNA PepMeHTauun B 3aBUCMMOCTU OT MOCTaBMEHHOW 3adayn MMeeT CyLLeCTBEeHHOoe
3HayeHune, 4YTO ABNSETCA UeneBbiM MPOAYKTOM: MEepBUYHbIE UMW BTOPUYHbIE MeTabonutbl. Kputepuem B
BblbOpe Tuna depmeHTaummn (NOBEPXHOCTHasA MUnu rmyObuHHas) cnyxaT Takke obbeMbl npom3soacTea. Ecnu
3TO NPOMBILUMIEHHOE MNPOU3BOACTBO, TO, 6e3ycrnoBHO, 3TO rMyOuMHHAs depMeHTaums, a ecnu HYXHbl
Hebonblwure obbembl, K Mnpumepy, B NabopaTopHbIX YCMOBMAX, TO 3TO MOBEPXHOCTHasA depmMeHTauus
(buonoruyeckme maTpachl).

OnucaHue mexHosi02uu npoeedeHus

Tekywasa atrectauuns no gucumnimHe « XmMmmsti GBonorMyeckn akTMBHbIX COEOUHEHMI» BKIHOYaeT
B cebsa TeopeTudeckne 3agaHus, No3BOMSOLWLME OLEHUTb YPOBEHb YCBOEHNSA 00Y4YaOLUMNCS 3HAHUIA, K
npakTnyeckne 3agaHus, BbigBnsoLLmMe cTeneHb COOpMUPOBAHHOCTU YMEHUI U BriaieHNI.

YCBOEHHbIE 3HaHUSA NPOBEPAIOTCS B XO4€ YCTHOro Onpoca 1 TeCTUPOBaHUS, YMEHUS U BNadeHWs
NPOBEPSIOTCA NPU peLleHnn NPaKTUKOOPUEHTUPOBAHHBIX 3ada4, npegnaraeMbiXx BO BPEMSA YCTHOMO
onpoca.

TecTtupoBaHus npoBogaTca no cooteeTcTBytowmM KMMam B nocmeHHoM Buae. Kaxabin KUM
coaepxuT oT 15 0o 20 BONpOCOB C BbIGOPOM OIHOrO UM HECKONBLKUX NPaBUIlbHbLIX OTBETOB, a Takke 5
BOMPOCOB, NpeAnonaratmLmx KpaTkuii oTBeT. Bpems npoBeaeHnst TECTUPOBaHKWS, B 3aBUCUMOCTU OT
pasgena, onpegensdeTcs npenogasaTtesiem.

TpeboeaHusi kK 8bINO/IHEHUIO 3a0aHull (UNuU WKasbl U Kpumepuu oyeHuUeaHusl)

Tekywaa atrectaums nNpoBOAMTCSA B COOTBETCTBUM C [lonoxeHuem o Tekyllen aTrecTtaumu
obyvaowmxca no  nporpamMMam  Bbicwero obpasoBaHusi  BOpPOHEXCKOro  rocygapCTBEHHOMO
yHUBEpcUuTeTa.

OueHka pesynbTatoB 00y4eHMA Ha TeKyllen aTrectaumm npoucxoauT no  criegyowmm
nokasaTensim:

e 3HaHue y4ebHOro maTepuana v BrnageHue HaBblkamu paboTbl ¢ y4eBOHOW/Hay4YHON NUuTepaTypoun,

MOHATUNHBIM annapaTtoM XMMnM GUONOrMYECKN aKTUBHBIX COEOUHEHUN;

e 3HaHME OCHOBHbIX TEOPETUYECKUX TMOSIOKEHUA OpraHnyYeckon, OUOOpraHM4eckom u XumMum

NPUPOOHLIX COEOUHEHUN;



e 3HaHWE TEOPETUYECKMX N METOOONIOrMYECKMX OCHOB TPaOWLMOHHBLIX M HOBbLIX Pa3genoB XMMuu
NP peLLIeHNN KOHKPETHLIX 3a4a4, CBA3aHHbIX C pa3paboTKon 1 Ucnonb3oBaHMeM BUonornyecku
aKTUBHbIX COeANHEHUN;

e 3HaHWe NpobremaTvkm HOBbIX Pa3gerioB XMMUN U CMEXHbBIX €CTECTBEHHOHAYYHbLIX AUCUMMIAH U
CcnocoboB KX pasBUTUA MPU PELUEHUN KOHKPETHBLIX 3adady XUMUM OMONOTMYECKM aKTUBHbIX
COENHEHUN;

e yMeHue onpenenatb HeobxooMMOCTb MNPUBMEYEHUS AOMOSHUTENbHbLIX 3HAHWA W3  HOBbIX
pas3nenoB XMMUKM U €CTECTBEHHOHAYYHbIX AUCUMIMINH NS pelleHnst NpodecCnoHanbHbIX 3agay
B 0051aCTU XMMUN BUONOTMNYECKN aKTUBHBIX COeAUHEHUIA;

e yMeHMe CBA3blBaTb TEOPUIO C MNPaKTUKOW Ha OCHOBE 3KCNEepUMEHTasbHbIX pPe3ynbTaTos,
NOJSTYYEHHbIX NPWU BbIMNOMHEHUM HAay4YHOW paboThl;

® YMEeHVe NPUMEHATb MOMyYeHHble TeopeTudeckne 3HaHus ANd CaMOCTOATENBHOrO OCBOEHMS
cneumanbHbIX pas3genioB  XMMUM M €CTECTBEHHOHAYYHbIX AWCUMUMNIIMH, HeoOXoOuMMbIX B
npodeccmnoHanbLHOn AeATeNbHOCTY;

e BrlageHne HaBblkaMM UCMNONb30BaHUSA TEOPETUYECKMX OCHOB TPaOAMLUMOHHBIX U HOBbIX pa3genos
XUMUM N €CTECTBEHHOHAYYHBIX AUCLIMMIVH NPU PELLEHNN KOHKPETHBIX XMMUYECKNX 3a4au;

® YMEHMe UnnicTpupoBaTb OTBET NPUMEPaMN.

[Ona oueHuBaHMs pes3ynbTaToB O0y4YeHWss Ha 3K3aMeHe wucnonb3yetca 4-6annbHas wana:
KOTIIMYHOY», «XOPOLLUOY», «YAOBMETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

YpoBeHb
Kputepuu oueHBaHus KOMMNEeTEHUMI cchopMmpoBaHHOCTH LLikana oueHok
KOMMeTeHUnn
MonHoe cooTBeTCTBME OTBETA OOYyYaOLErocsi BCEM NepPeYnCrieHHbIM
KpuTepusaMm. O6Gydalouiicss B NOMHOW Mepe BnageeT MOHATUIHBLIM
annapatom xumum  BAC, cnocobeH wunnioocTpupoBaTb OTBET .
MoBbILEHHbIV YPOBEHD OTnnyHo

npumepamu. OH NpPaBUNBHO W TMOMHO OMUCHLIBAET XUMWYECKME
CBOWCTBA BELLECTB M B3aMMOCBS3b (h13MOSNOMMYECKOM aKTUBHOCTM CO
CTPYKTYPOW, OTBEYaeT Ha AOMOSTHUTENbHbIE BONPOCHI

OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHBIN MaTepuan He COOTBETCTBYET
ofHOMY (OBYM) M3 MepeyvucrieHHbIX nokasatenen, Ho obyvaroumiics
OaeT npaBunbHble OTBETbl Ha  [OMOMHMUTENbHbIE  BOMPOCHI.
HepgoctaTovyHO NPOAEMOHCTPUPOBAHO 3HaHWE OCHOBHbLIX KaccoB ba3oBbIi ypoBeHb XopoLuo
OpraHNYeckux COEAMHEHWIN, WX CTPOEHUsi, CNocobOoB MnonyyeHus,
PUBNYECKNX N XMMUYECKNX CBONCTB.

OTBeT Ha KOHTPONbHO-N3MEPUTENbBHBIN Matepran He COOTBETCTBYET
no6bIM ABYM (TPEM) U3 NEpeYnCTIEHHbIX NokasaTenei, oby4vatoLwuiicst 5
[OaeT HernorHble OTBETbI HAa AOMNONHUTESbHbLIE BOMPOCHI. lMoporoebiit ypoBeHb Y[0BNeTBOpUTENbHO
[leMoHCTpUpyeT YacTUYHble 3HaHKSA NO NPOMAEHHOMY MaTtepuarny.

OTBeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET
nepeyvncrnieHHbIM  nokasartenam. Obyyawwuincs OeMOHCTpUpyeT
OTPbIBOYHbIE, (PparMeHTapHble 3HaHUs, AonyckaeT rpybbie owmnbku n
He OTBeYaeT Ha JOMNOMHUTENbHbIE BOMPOCHI.

OueHo4Hble cpeacTBa ANs MHBaANWMAOB M MWL C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 340POBbS
BbIGMpPalOTCA C y4ETOM UX MHAMBUAYATbHBIX NCUXOUINYECKUX OCOBEHHOCTEN.

— Npy HeobxoAMMOCTU WHBanNMAam U nuuaMm C OrpaHWYeHHbIMM BO3MOXHOCTAMU 340POBbS
npeaocTaBnseTca AONONHUTENbHOE BpeMs Ans NOArOTOBKM OTBETA BO BPEMS TEKYLLEro KOHTPONS;

— Mpv npoBedeHuM rnpouenypbl OUEHWBaHWSA pesynbTaToB OOyveHus WHBanmMooB W Nuy C
OrpaHWYeHHbIMU  BO3MOXHOCTSAMW  300POBbS  NpefycMaTpuMBaeTCs  UCMOMb30BaHWE  TEXHUYECKUX
CpeAcTB, HEOBXOOUMbIX UM B CBSI3W C MX MHOMBUAYalbHbIMU OCOBEHHOCTAMY;

— npu HeobxoaMMoCTU AN 0by4valLMxCa C OrpaHUYEHHbIMU BO3MOXHOCTSAMU 340POBbS U
WHBaNUOOB npouenypa OueHUBaHUSA pe3ynbTaToB OOy4YeHUs Mo AUCUUMNNMHE MOXET MPOBOAUTLCS B
HEeCKOSbKO 3Tanos.

Mpouenypa oueHMBaHUSA pesynbTaToB 0O0yYeHWss MHBANMAOB W NML, C  OrpaHMYeHHbIMK
BO3MOXXHOCTSIMM 300POBbS MO AncumnnnunHe (Moayno) npeaycMmaTtpuBaeT npegocTaBneHmne nHpopmaumm
B (hopmax, afanTUPOBaHHbIX K OFPaHUYEHUAM UX 300POBbS U BOCMPUATUSA MHpOpMaLmK:

Ansa nuy ¢ HapyLWeHNAMN 3peHns:

— B nevyaTHon dhopme yBEeNMYEHHbIM LPUGTOM,

— B (pOopMe 3NEeKTPOHHOIO AOKYMEHTA.

Onsa nvu ¢ HapylweHraMu crniyxa:

- HeynoBneTesoputensHo




— B NevaTHoun dopme,

— B OpMe 3MEKTPOHHOIO OOKYMEHTA.

[nsa nuy ¢ HapyweHnaAMKU ONOpPHO-ABMUraTeNbHOro annapara:
— B nevaTHoun copwme,

— B hOpMe 3NEeKTPOHHOIO AOKYMEHTA.

,D,aHHbII7I nepeyvyeHb, MOXeT ObITb, KOHKpeTn3npoeaH B 3aBUCMMOCTU OT KOHTUHIEHTa

obyyatoLumxcsi.

20.2. MpomMmexyTo4yHana aTTrecTauusa

MNMpomexyToyHass aTTecTauusi No AWCUMNIMHE OCYLLECTBMNSeTCA C MOMOLLUbIO  CreaytoLmx

OLEHOYHBIX CpeacTB: B dopmaTte cobecenoBaHms Ha ak3aMmeHe, no bunetam (KUM).

KM copepxuT gBa Bonpoca v (opMUpyeTCca MO creaylowemMy NpUHUUNY: nepsBbii BONPOC

MOCBSILLIEH BOMpocamM KOMOWHATOPHOW XUMMWU, CUHTE3y OMOMNOrM4ecKkM akTMBHbBIX BELLECTB U OCHOBaMm
YacTHOM (hpapmakonorMn/MonekynapHon apmakonormm, BTOPOM — COAEPXKUT BOMPOC MO  OOLMM
npeacraBneHnsiMm 0 BUONorMyeckn akTMBHBLIX BeELLEeCTBax, OGUOTEXHOMOMMSIX, a TakKe CpeacTBax MU
cnocobax XMMMUYECKON 3aLnTbl paCTEHNIA.

Ne MprMepHbIN NepevyeHb BONPOCoB

1 Knaccudmkaumst n obnactv npumeHeHnsa BUonormyeckn akTUBHbIX coeaUHEHU. MpupoaHble UCTOYHMKM
OronorMyeckn akTMBHbLIX COEAUHEHU.

2 Knaccudvkaums npupoaHbIX coeguHeHnin no nsnonormnyeckomy BO3AENCTBUIO, CTPYKTYPHBIM MPU3Hakam
N TAKCOHOMETPUYECKUM Npu3HaKam

3 [MoHATWEe MonekynsapHOro AnsanHa. Tunbl MONEKyNsapHOro AnsarHa

4 BbicokonpounsBoanTeSibHbIA CKPUHWUHT.

5 OCHOBHblE TEHAEHLIUW U OOCTUXEHMUS CTPYKTYPHO-OPUEHTUPOBAHHOMO Au3aniHa

6 CKPUWHWHT Ha rpaHyne

7 MeToabl MOAENMPOBaHNS NPOCTPAHCTBEHHOMN CTPYKTYpbI Berka.

8 KnuHuyeckue mncnblTaHus.

9 PacnosHnaBaHve cdonga. MNpeackasaHme apxutekTypbl 6enkoBown rnobynbl Ha OCHOBE 3HAHWI 00 aTOMHBbIX|
B3aNMOOENCTBUAX

10 MeToAbl NPOrHO3npoBaHMs GMONOrMYeCcKor aKTMBHOCTU

11 MeToAbl NOMCKa HOBLIX fIEKapCTBEHHbIX CPEACTB.

12 BuoMmmnmeTrka hepMeHTOB 1 MOSIEKYNAPHOrO y3HaBaHUS.

13 MpuHUMN BBEAEHUA hapMakoOPHOW rMynmbl.

14 [unsanH 1 cosgaHme MoneKynsapHbIX COCya0B

15 MpuHUMN aHTUMeTaboNUTOB

16 MogenupoBaHue no roMonornu

17 [MnaHupoBaHve n gns3anH KOMBUHATOPHOro CUHTE3a.

18 MpUHUMMBLI MONEKYNAPHO-ANHAMUYECKUX pacyHeToB

19 MaykoobpasHblie Monekynbl. [AnsanH monekyn nekapcts. LieHTpouapbl (noanopku). OCHOBHble TpeboBaHMsA
K ueHTpouaam. lNprumepbl LEHTPOUAOB.

20 MHCTpyMEeHTBI MONIEKYNSPHOrO MOAENupoBaHns 6enkos

21 MonekynsipHas dpapmMakonorms agpeHeprn4eckon CUCTEMBI.

22 MonekynsipHast dapmakonorusi 6enkoBo-nenTuaHbIX FOPMOHOB

23 MonekynsapHasa dapMakonorms rmctaMmMHeEpPrn4eckon CUCTEMbI

24 MonekynsipHas dapmakonorms onmongos

25 MonekynsapHasi apMakonorusi XonmHepruyeckom cuctembl

26 MonekynapHas dhbapMakonormsi ICUXOTPOMHLIX CPeACTB

27 MonekynsipHas pbapmMakonornsi KOpTMKOCTEPOUAOB M XKEHCKUX NOMOBbLIX TOPMOHOB

28 MonekynsapHasi oapMakonornsi aHTUropMoHOB HECTEPOUAHbIX NPOTUBOBOCMNANUTENbHBIX CPEACTB

29 MonekynspHasi apMakonorms KOHTPacTHO-ANarHOCTUYECKMX CPEACTB

30 MonekynsipHas dapmakonorms JIC, NpuMMEHAeMbIX MpU NEeYEeHMU OHKONormyecknx 3abonesaHuin,
paccesiHHOro ckneposa, perynmpyrLimx cMcTeMy remocTasa.

31 MonekynspHas Bu3yanusaums ¢ NOMOLLbI0 paanoakTUBHBIX 1 (ryopecumnpyoLmnX BELLECTB.

32 IMponoHrMpoBaHne AENCTBUSA NIEKAPCTBEHHbLIX CPEACTB.

33 AHTMOaKTepuanbHble, MNPOTUBOBUPYCHbIE W MPOTUBOrPMOKOBLIE, MNPOTO30MHbIE W MNPOTUBOMMIUCTHBLIE




cpencrtea

34 Bronornyeckn akTMBHbIE BELLECTBA, NOoNyYyaemMble BUOTEXHONOrMYECKUMN METO4AMM.

35 | Broo6bekTbl BUOTEXHOMNOMMUN — KNEeTKU MUKPOOPTraHU3MOB, PACTEHWUIN M XUBOTHbLIX, X XapaKTepucTUKa.

36 TunoBasi cxema OGuoTexHonornveckoro npomssoacTBa. OCHOBHble CTaguu Mpouecca, Luenn u 3agayu
Kaxxgon ctaguun. PepmeHTaumnsa — rnaBHas ctagusa GMOTEXHONOrMYECKoro npoLecca.

37 BuotexHonornyeckne cnocobbl O4YMCTKU BOAbI, BO34yXa U MNMo4Bbl.

38 XnMmundeckme cpeacTBa 3almnTbl pacTeHUn. PerynaTtopbl pocta 1 pa3BuUTUS pacTeHUN.

lMpumep 6unema (KVM)::

YTBEPXOAIO
3aeegytowimii kadhegpom
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HanpasneHue nogrotoBku / cneunansHocTb 04.04.01. Xumus
OucunnnmHa Xumus 61Monornyeckn akTUBHbIX COeAUHEHWUN
Kypc 2

dopma 0byyeHuns ovHad

Bup aTTectauumn npomexytodHas

Bua koHTpons ak3aMeH

KoHTponbHO-u3meputenbHbii matepuan Ne 1
1. MonekynsipHas dhbapMakororms onnonaos

2. BriotexHonorn4yeckmne cnocobbl 0O4MUCTKM BO34YyXa, BOAbI U MO4BbI.

MpenogaBsaTenb

OnucaHue mexHosioa2uu rnposedeHusi

lMpomexyToyHas aTTecTtaumsi CTYAEHTOB SBMNSIETCS OCHOBHOM (POPMOM KOHTPONSA ayauTOPHOWN
paboTbl CTYyQEHTOB M MPOBOAMTCS C LIENb0 YCTAHOBIIEHWSA YPOBHSA U KayecTBa NOArOTOBKN CTYAEHTOB
®rocC 3++ n onpenenser:

- MOJTHOTY M NPOYHOCTb TEOPETUYECKNX 3HAHWIA;

- CPOPMUPOBAHHOCTb YMEHUN NPUMEHATb TEOPETUYECKME 3HAHUSA NPU PELLEHUN NPaKTUYECKNX U
npodeccnoHanbHbIX 3a4ay;

- cPOPMUPOBAHHOCTb NPOtECCUOHANBHBIX KOMMETEHLNIA.

MogroToBka K MPOMEXYTOYHOW aTTecTaumMm sBnsieTca (OPMON CaMOCTOSTENbHOM paboThbl
ctyaeHToB. Mpun aTom obyvaroLWnnes AOMKEeH UCMNONb30BaTbh PEKOMEHAO0BaHHLIN paboyen nporpaMmmon
nepeyeHb OCHOBHOW W AOMOSIHUTENLHOWM nuUTepaTtypbl, MaTepuanbl nekuun, UHGPOPMaLMOHHbIE W
3NEeKTPOHHO-06pa3oBaTenbHble pecypchbl. [N NoaroToBKM K MPOMEXYTOYHOM aTtTecTauun CTyAeHT
Takke MOXEeT UCNOoNb30BaTb NepeyeHb BOMPOCOB, BbIHECEHHbIX Ha 3K3aMeH, NMO3BOMSHOLWNA OLEHUTb
ypoBeHb  CHOPMUPOBAHHOCTM  MPOMECCUOHANbHbLIX  KOMMETEeHUUW MO  gucuuniuvHe  « Xvmus
BMONOrM4YEeCcKN akTUBHbBIX COEANHEHNINY.

MpomexyToyHasa aTtTecTaumsa NpoBOANTCH B YCTHOWM (N nMcbMeHHon) bopme. MNpenogaBaTens,
NPOBOAALLMIA MPOMEXYTOUYHYIO aTTecTauuio, MMeeT MpaBoO 3ajaBaTb CTyAEHTaM [OOMNOSHUTENbHbIE
BOMpPOCbI MO BCeMy pasgeny nporpammbl y4ebHoW aucumnnuHel. Bpemsi npoBegeHust ak3ameHa
yCTaHaBnMBaeTCqd HOpMaMu BpemeHW. Pes3ynbTaT caayum NpOMEXyTOYHOW aTtTecTauum 3aHOCUTCA
npenogasatefnemM B 3a4€THO-3K3aMeHaLNOHHYH0 BEOOMOCTb N 3a4ETHYHO KHUXKKY.

Tpe606aHu;1 K 8bINMoJIHeHUro 3adaHul, wkKasnbl U Kpumepuu ouyeHueaHus



HpOMemyTquaﬂ arrectauna nposognTCA B COOTBETCTBUU C MonoxeHuem o FIpOMe)KyTO‘-IHOIZ

aTTecTauum obyyaroLmxcs no nporpammam BbicLLero o6pasoBaHus.

OueHka pesynbtaToB 0Oy4eHMs1 HA MPOMEXYTOYHOW aTTecTaumm MPOUCXOAWUT MO Cneaylowum

NnoKa3aTesiaM:

3HaHWe y4ebHOro maTepuana u BriageHne HaBblkamu paboTbl ¢ y4eOHOW/Hay4YHOM NuTepaTypoun,
NMOHATUNHBIM annapaToM XMMUM BUONOrMYECKN aKTUBHBIX COEAUHEHNN;

3HaHME OCHOBHbIX TEOPETUYECKMX MONIOXEHUN OpraHN4Yeckon, OGMoOopraHMYeckom W XUMUn
NPUPOAHBLIX COeANHEHUN;

3HaHME TEOPETMYECKUX M METOOOSIOMMYECKMX OCHOB TPAAMUMOHHBLIX U HOBbLIX pPa3genioB XMMum
NPy peLleHMn KOHKPETHbIX 3a4ay, CBSA3aHHbIX C pa3paboTKkon 1 MCNoNb30BaHNEM BMONOrM4ecku
aKTMBHbIX COEAUHEHWIA;

3HaHMe npobnemMaTnKM HOBbIX pas3fenoB XMMUM U CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLMNIIUH U
CnocobOB WX pPasBUTUS MPU peLleHMM KOHKPETHbIX 3aday XMMuM OMOoMornyeckn akTUBHbIX
COEeNHEHUN;

yMEeHWe onpeaensitb HeobXoAMMOCTb MPMBEYEHUS LOMNOMHUTENbHbIX 3HAHWMA W3  HOBbIX
pasgenoB XMMUU U eCTeCTBEHHOHAYYHbIX AUCUMNNANH ANS pelleHns npodeccMoHanbHbIX 3agay
B 06nacTn xumum GMONOrNYECKN aKTUBHBIX COEOUHEHUN;

yMEHNe CBA3biBaTb TEOPUIO C MPAKTUKOM HA OCHOBE 3JKCMEepMMEHTanbHbIX pPe3yrnbTaToB,
MOMyYEeHHbIX NPY BbIMOMTHEHUN HAaYy4YHOWN paboTbl;

YMEHNE NPUMEHATb MOMYYEHHble TeopeTUYecKMe 3HaHMA AN CaMOCTOATENbHOTO OCBOEHUS
crneyunanbHbIX pas3genioB  XMMUM U eCTECTBEHHOHAYYHbIX OUCUMMNWH, HeobxXxooumbiX B
npodeccnoHanbHOM AeATENbHOCTMY;

BnageHvne HaBblkaMW UCMOSIb30BaHNS TEOPETUYECKNX OCHOB TPaAMLMOHHBIX U HOBbIX pa3aernoB
XUMUN N €CTECTBEHHOHAYYHbIX ANCLUUNIIVH NP PELLUEHNN KOHKPETHBIX XMMUYECKMX 3a4au;
YMEHME UNNCTPMpoBaTh OTBET NPUMeEpPaMMU.

Mo pe3ynbtataM BCeX BbINOJIHEHHbIX 3agaHun TeKywero KOHTpona CTyaeHTaM MOXeT ObITb

BbICTaBJ1€EH 3K3aMeH aBTOMaTOM:

cpenHsasa oueHka 3-3,75 — «yaoBNeTBOPUTESNBHOY,

3,75-4,5 — «xopoLloy,

4,5-5 — «OTNUYHOY.

[ns oueHuMBaHua pesynbTaToB 00y4YeHWs Ha 9K3aMeHe ucnonb3dyeTcd 4-6annbHasa wana:

KOTITUMHHO», «XOPOLWO», «yaOoBJIETBOPUTESTIBHO», «HEYOBNETBOPUTESTIbHO».

YpoBeHb
KpvTepuu oueHnBaHnsA KoMneTeHUnn CHOpPMMPOBAHHOCTHN LLikana oueHok
KOMMEeTEeHUNn

MonHoe cooTBeTCTBME OTBETa OBYyYaloWerocsl BCEM MNEepevncrieHHbIM
kputepuaM. OGyvatolmMitcs B MOMHOM Mepe BrafeeT NOHATUAHLIM
annapaTtoMm xumun BAC, cnocoGeH UnmnocTpmMpoBaTth OTBET NpUMepamMu.
OH npaBuIbHO M MOSIHO OMUCLIBAET XUMUYECKME CBOWMCTBA BELLEeCTB U
B3aMMOCB$I3b (PM3NONOMMYECKON aKTUBHOCTM CO CTPYKTYPOW, OTBEYAET Ha
ZOMNOSHUTESbHbIe BOMPOChHI

[NoBbILLIEHHbIN
YPOBEHb

OTnn4yHo

OTBeT Ha KOHTPOMbHO-U3MEPUTENbLHLIA MaTepuan He COOTBETCTBYET
OfHOMY (ABYM) U3 NepeyvncrieHHbIX nokasarenen, Ho obyvarLwmics gaet
npaBunbHble OTBETbI Ha [OOMONHUTENbHbIE Bomnpockbl. HegoctaTouHo
NPOAEMOHCTPUPOBAHO  3HAHME OCHOBHbIX KITACCOB  OPraHMYecKmnx
COeOWMHEeHVI, WX CTPOeHus, CrnocoboB nonyyeHusi, uanyeckux u
XUMUYECKUX CBOWCTB.

Ba3soBbIi ypoBeHb

XopoLuo

OTBET Ha KOHTPOMbHO-U3MEPUTESNbHBLIA MaTepuan He COOTBETCTBYET
nobbiM AByM (Tpem) U3 MnepeyncrieHHbIX MokasaTtenen, obyyatowmncs
[aeT HenorHble OTBETbI HA AOMONHUTENbHBIE BOMPOCH.

[leMOoHCTpUpyeT YacTUYHbIE 3HAHWS NO NPOMAEHHOMY MaTtepuarny.

[MoporoBbii ypoBeHb

YOoBNeTBOpUTENLHO

OTBeT Ha KOHTPOSbHO-M3MEPUTENbHLIA MaTepuan He COOTBETCTBYET
nepeyncrieHHbiM  nokasatensm.  OGyvalowuincs  OeMOHCTpupyeT
OTpPbLIBOYHbIE, (hparMeHTapHble 3HaHUS, [oMyckaeT rpybble oWMOKN 1 He
OTBeYaeT Ha [0NoSHUTENbHbIE BOMPOCHI.

HeynosneTBopMTeano

OueHo4Hble cpeacTBa ANA MHBaNUAOB W MWL C OrpaHUYeHHbIMA BO3MOXHOCTAMU 3[0POBbS
BbIGMpaloTCs € y4eTOM MX NHAMBUAYASbHBLIX NCMXOU3NYECKMX 0COBEHHOCTEN.




— npu HeobXxoAMMOCTM MHBanMaam M nuuam C OrpaHUYEHHbIMWU BO3MOXHOCTAMW 340pPOBbS
npeaocTaBnseTca AONONHMTENbHOE BpeEMS ANsi NOATOTOBKN OTBETA Ha 9K3aMeEHeE;

— Npy NpoBeAEeHMM Mpouenypbl OLEHWBaHWSA pes3ynbTaToB OOy4YeHus WMHBaANMOoOB W Nuy, C
OrpaHNYeHHbIMM  BO3MOXHOCTSIMM  300POBbSA  MpefycMaTpyMBaeTCA  MCMONb30BaHWE  TeXHUYECKMX
CpPeAcTB, HEOBXOAUMbIX UM B CBSI3N C MX MHAMBMAYANbHBIMU OCOOEHHOCTAMY;

— npu HeobxoaMMOCTU AN 0By4valwLMXCA C OrpaHUYEeHHbIMU BO3MOXHOCTAMU 340POBbS U
WHBANMAOB rnpoueaypa OueHMBaHWS pe3ynbTaToB OOy4eHMs Mo AUCUUNIMHE MOXET NMPOBOAUTLCA B
HeCKOSbKO 3Tanos.

Mpoueaoypa oueHVMBaHWSA pe3ynbTaTtoB OOYyYeHWs WHBaNMAOB W MWL C  OrpaHUYEeHHbIMU
BO3MOXXHOCTSIMM 300pOBbS MO AncumnnnnHe (Moayno) npegycMmaTtpuBaeT npegoctaBneHme nHpopmaumm
B popmax, afanTMpOBaHHbIX K OFPaHUYEHMAM MX 340POBbS 1 BOCNPUATUS HpOpMaLmK:

[na nvu ¢ HapyLweHnAMU 3peHus:

— B neyaTHon hopme yBennyeHHbIM LLpUgTOoMm,

— B (popMe 9NeKTPOHHOro AOKYMEHTA.

[nsa nuy ¢ HapyweHnamn criyxa:

— B Ne4aTHown dopwme,

— B pOpMe 3NEeKTPOHHOIO AOKYMEHTA.

[nsa nuu ¢ HapyleHnaMM OnopHO-ABUraTeNbHOro annapaTa:

— B nevaTHou copwme,

— B hopMe 3MEeKTPOHHOro JOKYMEHTA.

[aHHbIn  nepeyeHb, MOXeT OblTb, KOHKPETM3UPOBaH B 3aBUCUMMOCTU OT KOHTUHIEeHTa
obyuvatowmxcs.



