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1.Ileim ocBOeHUS1 TMCHMILUIMHBI (MOMLYJIAA)

LlensiMu OCHOBaHUS AUCIMIUIMHBI (MOMAYJS) SIBISIOTCS (OPMHUPOBAHUE Yy O0YUAIOIIMXCSI
MOJIHBIX U YETKUX 3HAHHH 10 00I1ei OMOJIOruH U MUKPOOHOIOTHH.

OOyuaromuiicst AOJKEH OCBOUThH: XMMUYECKHE OCHOBBI JKHU3HH, IUTOJIOTHIO; YPOBHH
OpraHu3allii JKUBBIX CHUCTEM; MHOTOOOpa3He MPOKAPUOT; IApPCTBAa KHBOTHBIX M I1apCTBA
pacTeHHii; OCHOBHBIC 3aKOHOMEPHOCTH HACJICJACTBEHHOCTH M HW3MCHYMBOCTH OPTraHU3MOB,;
nepeavn HaCJICCTBCHHON MH(OPMAIIUU; CIIOCOO0B Pa3MHOMKEHHS M BOCIIPOU3BEICHUS KHUBBIX
OpPraHM3MOB; aHATOMHUIO, (PU3HOJIOTHIO ¥ TUTHEHY YeJIOBEeKa; 3aKOHOMEPHOCTH BO3SHUKHOBEHHUS U
ABOJIIOIIMOHHOTO Pa3BUTHUS JKU3HU Ha 3emiie; OCHOBHBIE MOJOXKEHUs o Ouocdepe um HOOChepe;
B3aUMOCBSI3U MEX]y )KUBOW MPHUPOION U a0MOTHUYECKMMHU U OUOTHYECKUMH (PaKTOpaMH, OXpaHy
OKPYKaroLIEH CpeIbl.

2. MecTo MCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Jucnunimza otHocuted K biioky 1 «Jluciumiunel (Monynu)y», O6s3aTenbHast 4acThb
b1.0.14.

Jlnsi OCBOEHUSI AWCLMIUIMHBI OOydaroluiics MODKEH OBJIAJETh OCHOBHBIMU IHMOHSATHAMHU
cnenyonmx auciuiuinH: «Marematuka»; «OcHOBBI Omoxumum», «OpraHuueckas XUMHUSY,
«OO01as 1 HeOpraHUYeCKask XUMHUSI.

Kypc «O61mas 61onorust 1 MEKpOOHOJIOTHS SIBIISIETCS OCHOBOIIOJIATAOIIUM ISl H3Y4YEHHSI
TaKUX AUCHMIUIMH Kak: «Lluromorus u ructronorus», «Kierounas OuorexHomaorus», «Perymsamnus
Merabonm3Ma KiIeTkn», «buorexnonorus pacrenuit», «[lumesas OmorexHonorus», «I['eHHas
umkeHepus», «OCHOBBI (UTOMMMYHOJIOTHNY», «JIeKapCTBEHHBIC pPACTEHUS B MEAUIMHCKOH
OMOTEXHOJIOTUN».

3. [lnanupyemble pe3yjbTaThl 00y4eHHUs MO AUCHUILIAHE, COOTHECEHHbIE

¢ IVIAHUPYEMbIMHM Pe3yJIbTATAMH OCBOEHUsI 00pPa30BaTeIbLHOI NPOrpaMMbl

[Iponiecc  m3ydeHUss AMCUMIUIMHBI HampaBieH Ha  (QOPMHUpPOBAaHUE  CIEAYIOIIUX
KOMIIETECHIIMN:

VYK-1. CnocoOeH oCymecTBIATh MOUCK, KPUTUUYECKUN aHaIM3 M CUHTE3 HH(pOpMaluy,
MPUMEHSTh CUCTEMHBIH TTOJIXO/1 JJIsl PEIICHHUS TIOCTABIICHHBIX 33a4

OIIK-1. CnocobeH u3yuyaThb, aHAIU3UPOBATH, MCIIOJIB30BAaTh OMOJIOTHYECKUE OOBEKTHI U
MPOIECChl, OCHOBBIBAsCh Ha 3aKOHAX W 3aKOHOMEPHOCTAX MAaTeMaTHYeCKUX, (QH3MUECKHUX,
XUMHUYECKUX M OMOJIOTMYECKUX HAayK U UX B3aMMOCBSI35X

OIIK-7. Cnoco0GeH NpOBOAUTH IKCIEPUMEHTAIbHBIE HCCIICIOBAHUS M UCIBITAHUS 10
3aJJaHHON MeToJuKe, HaOMIOJeHUs U M3MepeHus, oOpabaTbiBaTh W HHTEPIPETHPOBATH
SKCIIEpUMEHTAIbHBIC JTaHHBIC, MPUMEHSS MaTeMaTHuecKue, (uzndeckue, (PU3MKO-XMMHUYECKHE,
XUMUYECKHe, ONOIOTHYECKUEe, MUKPOOHOIOTHYECKHE METObI

Kon u Kputepuu orieHuBaHus pe3yabTaToB 00ydeHUS
HANMCHOBAHUC KO,Z[ u HU3KUN
YHHUBEPCAIIbHOU HauMEHOBaHUE | (IOTOPOTOBBIA,
KOMIICTCHIIMN HHJIMKATOpa KOMIIETEHIIMS . .
IIOPOTOBBIN 0a30BBbIi .
JIOCTHKEHHUS HE MIPOJIBUHYTHIH

YHUBEPCANBHBIX | COPMHUPOBaHA)
KOMIIETEHITUIN

KaTeI‘OpI/IH YHUBEPCAJIBHBIX KOMHGTCHHI/Iﬁ - CucremHoe u KPHUTHUYCCKOC MBIIIIJICHUEC

VYK-1. Cnocoben | U-1yk1 — He ananmusupyer | Cnabo B nocrarounoii | Ha Beicokom
OCYIIECTBIATD Ananmsupyer MIOCTABJICHHYIO | QHAIM3UPYET | CTEHNCHU yYpOBHE




TIOHCK,
KPUTUYECKUM
aHaJIN3 U CUHTE3
UHQOPMAIH,
MIPUMEHSTh
CHUCTEMHBII
MOJIX O JIISI
peleHus
MTOCTaBIICHHBIX
3a1a4

MOCTABJICHHYIO | 3a/1ady, ITOCTABJICHHYIO | aHAH3UPYET aHAIIM3UPYET
3amady, BBIJIETISIS €€ 3amady, IIOCTABJICHHYIO | IIOCTABIEHHYIO
BBIJICTISIS €¢ 0a3oBbIC BBIIIEIISIS €¢ 3ajauy, 3ajauy,
0a3oBbIC COCTaBISIIOIINE, | Oa30BbIC BBIJICTISIS €€ BBIJICTISIS €¢
COCTaBIISIOIINE, | OCYIIECTBISET COCTaBJsIOMM | 6a30BbBIE 6a3oBbIe
OCYIIECTBISIET JIEKOMIIO3HIIAIO | €, COCTaBJISIONINE, | COCTABISIONIH
JEKOMITO3ULIMIO | 3a7a4H OCYILIECTBIISIET | OCYIIECTBIACT e,
3aa4n JEKOMIIO3HULIM | IEKOMIIO3UIIMIO | OCYILECTBIISIET

10 3a/1a4H 3aaun JIEKOMTIO3HIIN

10 33J1a4H
N-2yk-1— He moxer Henocrarouno | Jlocrarouno YcenemHo
Haxomut u HaXOIHUTh U HaxOJWT U XOPOIIIO HaXOIWT U
KPUTHYECKU KPUTHYECKH KPUTHYECKH HaXOIWT U KPUTHYECKA
aHaTU3UpyeT aHaJM3UPOBATh | aHAIU3UPYET KPUTHYECKU aHAIN3UPYET
UHPOpMALHIO, nHpOpMAIHIO, UHQOPMaIHIO, | aHAIU3UPYET HHOPMAIHIO,
HEOOXOINMYIO HE00XOIUMYIO HeoOXoauMyro | nH(hOpMAIHIo, HEOOXOINMYIO
AJ1d peIICHUA AJI pCIICHUS AJI pCIICHUA HGO6XOI[I/IMYIO JJ1d peIICHUA
IOCTaBJICHHOU IIOCTaBJIECHHOM MOCTaBIICHHOW | NIJis peleHus IOCTaBJICHHOU
3a1auun 3a/1a4n 3a/1aun ITOCTaBIEHHON 3a/1aun
3a1aun

NJI-3yk-1— He moxer Cnabo Xoporio OTanyHO
PaccmarpuBaer | paccMaTpuBaTh | paccMaTpuUBae | pacCMaTpUBaeT | pacCMaTpUBAaeT
BO3MOJKHBIE BO3MOJKHEIE T BO3MOXKHBIC | BO3MOJXKHEIE BO3MOJKHEIE
BapHAaHThI BAapHaHThI BapUaHThI BapUAHThI BapHaHThI
peUICHUA peuicHuA peuicHuA peuicHuA peUICHUA
3a/1a4w, 3aJlaum, 3a/1aum, 3a/aqm, 3a/1a4H,

OLCHUBAA UX
JOCTOMHCTBA U

OLCHUBAA UX
JOCTOHMHCTBA U

OLCHUBAA UX
JOCTOMHCTBA 1

OLCHUBAA UX
JOCTOMHCTBA U

OLCHUBAsA UX
JOCTOMHCTBA U

HEIOCTATKH HEIOCTAaTKU HEJIO0CTAaTKU HEJIOCTaTKH HEIOCTATKH
N-4yka — He moxert Heysepenno JocraTouHo OTnnuHO
AprymentupoBa | GOpMHPOBATH dbopmupyet YETKO dopmupyet
HO (hopMHpYET | COOCTBEHHEIE coOcTBeHHBIE | QopMupyer COOCTBEHHBIE
COOCTBEHHBIE CYXIEHHS U CYXIEHHS U COOCTBEHHBIE CYXIEHUS U
CYXIEHUS U OLICHKH, OLICHKH, CYXIEHUS U OLICHKH,
OIICHKH, oTanyaeT (aKkThl | OTIUYAET OIICHKH, OTJIN4aeT
oTnu4aet (akTel | OT MHEHUH U (hakTel OT otnu4daeT GaxThl | (HaKThl OT
OT MHEHHU U WHTEpOpETaluid | MHEHUU U OT MHEHHH U MHEHUH U
MHTEpIIpeTaluil | B pacCy)KJI€HUSAX | HHTEpPIIpeTaly | WHTepIpeTaluil | WHTepIpeTanu
B PACCYXICHUAX | APYTUX B B pacCyXJEHUsIX | i1 B
JIpyrux YYaCTHUKOB paccyXKICHUsIX | APYrHX paccyXIeHusx
YY9aCTHUKOB NEeSTeNbHOCTH, | OPYTHUX YYACTHUKOB JPYTUX
JIeATENIbHOCTH, | MPUHUMAET YYaCTHHUKOB JESTeNbHOCTH, | YYaCTHHUKOB
MPUHAMAET 000OCHOBAaHHOE | JESTENbHOCTH, | IPUHUMAET JIeATEIbHOCTH,
000CHOBaHHOE | pelIeHHe NIPUHUMAET 000CHOBaHHOE | MPUHUMAET
perienne [TOCTaBJICHHOU 000OCHOBaHHOE | pelleHHe 000CHOBaHHOE
MOCTaBIICHHON 3a/1a4n perieHne MOCTaBJICHHOMN pemienne
3a1a4n MOCTaBJIICHHOH | 3a/1a4u MTOCTaBJICHHON
3ajJauu 3a]1aun
NJ-5yk1— He moxert Heysepenno HocTtaTrouHo OTanaHO
Omnpenenser u OIIPEAEIATh U Omnpenenser 1 | 4ETKO OTIpEEIsieT U
OILICHHBAET OLICHHBAaTh OLICHHUBAET OIpEAEIsAET U OIICHHUBAET
MOCIIEACTBUA TIOCIIEZICTBHS TIOCIIEZICTBHS OIIEHHBAET MOCIIEAICTBHS
BO3MOJKHBIX BO3MO>KHBIX BO3MOJKHBIX MOCTIEICTBUSA BO3MOJKHBIX
pereHnit perieHnit perieHni BO3MOXHBIX perieHnit
3a7auu 3aJauu 3aJauu peleHuit 3ajauu
3aJa4u




KaTeropI/m O6LLIerO(1)CCCI/IOHaJ'II>HI:IX KOMHCTCHI_II/If/’I - ECTeCTBeHHOHayLIHaH IIOATOTOBKA

OIIK-1.
Cnocoben
U3y4ars,
aHAJIN3UPOBATD,
KCIIOJB30BaTh
OHOJIOrHYECKHUE
00BEKTHI U
MIPOIIECCHI,
OCHOBEIBAsICh Ha
3aKOHAaX U
3aKOHOMEPHOCTS
X
MaTeMaTHYECKHX,
($U3IIECKUX,
XUMHAYECKUX U
OHOJIOTHYECKUX
HAYK U HX
B3aUMOCBSI3SIX

N-1omnk-1— He 3naer Ilnoxo 3Haer Xoporto 3HaeT | OTAMYHO
JleMOHCTpUpYET | OCHOBHEIC OCHOBHBIC OCHOBHBIC 3HaeT
3HaHUE 3aKOHBI U 3aKOHBI U 3aKOHBI U OCHOBHBIC
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI H
3aKOHOB H u TH u 3aKOHOMEPHOC
3aKOHOMEPHOCT | MaTeMaTHYECKH | MAaTEMaTHYECK | MAaTEeMAaTHYCCKH | TH
en X, QU3HYECKUX, | UX, X, QU3HYECKHUX, | MaTeMaTHYECK
MAaTEMAaTHYSCKH | XUMHYECKUX H (uznueckux, XUMUYCCKHUX U UX,
X, (pU3MUYECKUX, | OMOJOTMYECKUX | XUMHUYSCKUX U | OMOJOTHYeCKHUX | (pu3MuecKux,
XUMHUYECKUX U HayK ¥ X OHMOJIOTHYECKH | HAYK M UX XUMHUYICCKUAX U
OMOJIOTMYECKUX | B3aMMOCBS3CH B | X HAyK M UX B3aHUMOCBS3EH B | OMOJIOTHYECKH
HayK U UX OMOTEXHOJIOTUY | B3aUMOCBSI3eH | OMOTEXHOJIOTHY | X HAYK M UX
B3aMIMOCBSI3€HI B | €CKOM B €CKOM B3aMMOCBSI3CH
OMOTEXHONOTUY | TIPOU3BOJICTBE OMOTEXHOJIOTH | TIPOU3BOJICTBE B
€CKOM YeCKOM OHOTEXHOJIOTH
MIPOU3BOICTBE MIPOU3BOJICTBE YECKOM
MTPOU3BOICTBE
N1-20mk-1 — He BreIABISICT He Bcerna JocraTouno Bcerma
Bruigasnser CYIIHOCTH U BBISIBIISICT qacTo BBISIBJIACT
CYIITHOCTh U 0COOCHHOCTH CYIITHOCTh U BEISBIISICT CYIIIHOCTb U
0COOEHHOCTH OMOJOTHYECKUX | OCOOCHHOCTH | CYITHOCTH U 0COOEHHOCTH
OHOJIOTHYECKHX | OOBEKTOB U OHOJIOTHYECKH | OCOOCHHOCTHU OHOJIOTHYECKH
00BEKTOB U MPOIIECCOB, X OOBEKTOB M | OMOJIOTHYECKHUX | X OOBEKTOB U
MIPOIIECCOB, OCHOBBIBASICh HA | TIPOIECCOB, 00BEKTOB H MPOIIECCOB,
OCHOBBIBasCh Ha 3aKOHaxX U OCHOBBIBAsICh ImpouecCoB, OCHOBBIBAsACH
3aKOHAX U 3aKOHOMEPHOCT | Ha 3aKOHaX U OCHOBBIBASsICh Ha | Ha 3aKOHAX U
3aKOHOMEPHOCT | X 3aKOHOMEPHOC | 3aKOHAX U 3aKOHOMEPHOC
X MAaTeMaTHYECKH | TAX 3aKOHOMEPHOCT | TAX
MaTeMaTU4YCCKN X, q)HSI/I‘IeCKI/IX, MAaTEMATHYCCK AX MaTeMaTHu4CCK
X, QU3UYECKUX, | XUMHUYECKHUX H Ux, MaTeMaTHIeCKH | UX,
XUMHUYECKUX U Ononornueckux | (PU3HYECKUX, X, pm3uuecknx, | pusmueckux,
6HOHOFI/I‘-I€CKI/IX HAayK U UX XUMHUYECCKUX U XUMHUYECKUX U XUMHUYECCKUX U
HayK 1 UX B3aUMOCBA3IX 6I/IOJ'IOFI/I‘ICCKI/I 6I/IOHOFI/I‘IGCKI/IX GI/IOJ'IOI‘I/IT-IGCKI/I
B3aUMOCBSI3SIX X HayK U UX HAyK B UX X HayK ¥ UX
B3aUMOCBSA3AX B3aUMOCBSA3AX B3aUMOCBSA3AX

Kareropust o0mienpodeccnoHaibHbIX KOMIIeTeHImA - V¢

CJIEIOBAaHHUsA, KyJIbTypa dKCIIEpUMEHTa

OIIK-7.
CriocobeH
MIPOBOJIUTH
AKCIIEPUMEHTAITb
HBIE
HCCIIEIOBAHUA 1
HCIBITAaHU 10
3aJJaHHOM
METOIHKE,
HaOJIFOJICHUS U
WU3MEPECHHUS,
00pabaThIBaTh U
HHTEPIIPETUPOBA
Tb
JKCIICPUMEHTANb
HBIE TaHHBIE,
TIPUMEHSIS

N-1lonk-7— He Bmageer He Bcerma JocraTouno Bcerna
Bnaneer METOIUKOM BIagceT 4acTo BIAJEeT | BIAJEET U
METOINKOM SKCIEPUMEHTANl | METOAUKOU METOIUKOMN TIPUMEHSIET
SKCIIEPUMEHTaN | BHBIX SKCIEPUMEHTa | HKCIIEPUMEHTAN | METOJUKY
BHBIX HCCJICIOBAHUN U | JIbHBIX BHBIX 3KCIIEpUMEHTA
HWCCIICOBAHUM 1 | MCIIBITAHUH, HCCIEIOBAHUN | MCCIIEIOBAHUMN U | JIBHBIX
HUCIBITAaHMH, HaOIIOAeHUN U W UCIIBITAHUN, | MCIIBITAHUH, HUCCIICIOBAaHUI
HAONIOJICHU U | U3MEPEHUI HaOJIIO/ICHUI U | HAOJIOJICHU U | M UCTIBITAaHUH,
U3MEPEHUN HA3MEPEHUM U3MEpPEHUI HaOJroIeHH U
HU3MEPEHHUN
N-20mk-7— He ymeer He Xopomo ymeer | OTIMYHO
Ymeer 00pabaThIBaTh U | JOCTATOYHO 0o0pabaTbIBaTh U | yMeeT
00pabaTheIBaTh M | HHTEPIPETUPOB | YMEET HHTEPIPETUPOB | 00padaThIBaTh
UHTEPHPETUPOB | aTh oOpabaThiBaTh | aTh u
aTh SKCIEpUMEHTaNl | U SKCHEPUMEHTAN | UHTEPIPETUPO
SKCIIEPUMEHTANl | bHBIE JaHHBIE, HUHTEPIPETUPO | bHBIE JAHHBIE, BaTh
bHBIC JaHHBIC, MIPUMEHSA BaTh MIPUMEHSIS SKCIIEPUMEHTA




MaTeMaTHYEeCKUe, | IPUMEHSIS MaTeMaTHYeCKH | SKCIICPUMEHTa | MaTeMaTHYeCKH | JIbHbIC
bm3ngeckue, MaTeMaTHYeCcKu | e, JbHBIC e, JTaHHBIE,
¢duzuKo- e, OnodusnuecKre | JaHHBIE, Onodu3NUecKre | MPUMEHSS
XUMUYECKHE, Onopu3NUECKhe | , XUMHUYECKHE, MPUMEHSISI , XUMUYeCKHe, MaTeMaTHYECK
XHMHYECKHE, , XUMHYECKHE, OnoJornveckue, | MaTeMaTH4eck | OMomormueckue, | ue,
Omosornueckne, | OMOJOTHYECKUE, | MEKPOOHOIJIOTHY | He, MHKPOOHOJIOTHY | OMOPU3NIECKA
MHUKPOOHONIOTHYE | MUKPOOHOJIOTUY | €CKUE METOBI OMOU3NUECKH | €CKHE METOJIBI e,
CKHE METOIBI €CKHE METOJIbI e, XHMHYECKUE,
XHMHYECKHE, OMOJIOTHYECKH
OHMOJIOTHYECKU e,
e, MHUKPOOHOJIOTH
MHKPOOHOJIOT YECKHE
HYecKue METOABI
METOBI
N-3omk-7 - He npumensier He Bcerna JocraTouno Bcerna
[Ipumensier B B NPUMEHSET B | MIPUMEHSET B NPUMEHSET B
npodeccuoHanp | mpodeccuoHanb | mpodeccuonan | nmpodeccuoHansb | npodeccuoHat
HOU HOU bHOU HOM bHOU
JeSATeILHOCTH JeATeTbHOCTH JEATENIBHOCTH | eITeIbHOCTH JeITeIILHOCTH
Ononornueckue | OuMojormyeckue | OMONOTHYECKH | OMONOTHYECKHEe | OMOJOTHYECKH
u )41 (S5 u (S5
MHUKPOOHOJIOTHY | MUKPOOHOIIOTHY | MUKPOOHOIIOT | MUKPOOHOIIOTHY | MHUKPOOHOIIOTH
€CKHE METOJIbI €CKHEe METO/IBI HYECKHe €CKHE METOJIBI YecKHue
WCCIICIOBaHUS HCCIIeI0BaHHUS METO/IBI UCCIIeIOBAHUS METO/BI
MHKpPOOPTaHU3M | MHKPOOPTaHU3M | MCCIICIOBAaHHUS | MUKPOOPTaHU3M | MCCIIEIOBAHHS
OB (BHPYCOB, OB (BUPYCOB, MUKpPOOpPTaHU3 | OB (BHPYCOB, MHUKPOOPTaHU3
Oaxrepuii) Oaktepuii) MOB (BHpYCOB, | OakTepuii) MOB (BHPYCOB,
Oaktepuii) OakTepuii)

B PE3YyabTaTe OCBOCHUA AUCHUIIIMHBI O6yanOH_II/II‘/’IC$I JOJIKCH:

3HaTh!

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHbIX JTUCIMILUINH;

- COBPEMEHHbIE IpeICTaBICHUs (PU3NUECKON KapTUHBI MHUpPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3a-
KOHOMEPHOCTSIX, CTPOCHHUH BEIIECTBA JJIs1 IOHUMAaHHUS OKPYXKAIOIIEr0 MUpa U SIBICHUI IPUPO-1bl;
- OMOTEXHOJIOTUYECKHUE MPOLIECCHI;

- CHUCTEMY MEHE)KMEHTa KauyecTBa OHOTEXHOJIIOTMYECKOH TMPOAYKIMU B COOTBETCTBUU C
TpeOOBaHUSAMHU POCCUICKUX U MEXIYHAPOJHBIX CTAaHAAPTOB KaueCTB

- YpOoBHU OpraHu3allii U CBOWCTBA >KMBBIX cHUCTeM. Poib Omomormdyeckoro pazHooOpasusi, Kak
Benymiero ¢pakropa yCTOWYMBOCTH KUBBIX CUCTEM U OMOC(EPHI B 1IEJIOM;

- XMMHYECKYI0 OpPraHM3alMI0, CTPOCHHE M (YHKUUHU KICTKH MPOKApUOT M DYKApUOT, OOMEeH
BELIECTB U MPEBpAIEHHE PHEPTUU B KIETKE; BOCIPOU3BEACHHE U JKU3HEHHBIE LIUKIIbI KIIETKH,
Pa3MHOKE€HHUE U UHIUBUIyaJIbHOE Pa3BUTHE OPTaHU3MOB;

- MHOT000pa3ue KUBOH MPHUPOABI; MOPGHOIOTHIO, (PU3HOJIOTHIO, SKOJIOTUIO OCHOBHBIX TPYIIIT
MIPOKAPHUOT U FYKAPHUOT; 3aKOHOMEPHOCTH HX POCTA, Pa3BUTUSI U PA3MHOXKEHUS;

- 3aKOHOMEPHOCTH HaclleZIOBAHUS U U3MEHYMBOCTH, OCHOBBI CEJIEKIUH )KUBBIX OPTaHU3MOB,;

- aHaTOMHsI, (PU3MOTIOTHIO U TUTHEHY YeJIOBEKa;

-3BOJIIOIIMOHHOE YY€HHE, MUKPOABOJIOLUIO U MAaKPO3BOIIOIUIO; T€HETUYECKUE U IKOJIOTUYECKUE
OCHOBBI 3BOJIIOLINH; TIOHSATHE OHOC(EPHI;

- OCHOBHBIE 3aKOHOMEPHOCTH (YHKIIMOHMpPOBaHUsS Ouochepbl W dYeIoBeKa, TIIOOAIbHBIC
MpOoOJIEMBI  OKPYIKAIOIIeH Cpelbl, YKOJOTUYECKHE MPHUHIIMIIBI PAIlMOHATHHOTO HWCIOIb30BaAHUS
MIPUPOIHBIX PECYPCOB.

- MeTaboJIu3M MHUKPOOPIaHMW3MOB; TIPOLIECCHl OMOCHHTE3a M OuoTpaHchopManuu;,  MyTH U
MEXaHU3Mbl NPEeoOpa3OBaHUsl PHEPIMM B JKUBBIX CHCTEMax; OpraHu3alus OMOCHHTETHYECKHX



MPOLIECCOB B KJIETKAX IMPOKAPHUOT M IYKAPHOT; BTOPHYHBIC META0OJUTHI (CHHTE3 (DEPMECHTOB,
BUTaMHHOB, THOOCPEITIMHOB, TOKCHHOB, aHTHOMOTHKOB, alKaJIOUI0B); TPAHCIOPT CyOCTpaTOB U
MIPOJYKTOB;

YMmerh:
- HpI/IMeHSITb HOJIyT-IeHHbIe 3HaHHUA, YMCHI/ISI 1 HABBIKH JIA peanmaul/H/I 148 praBJIeHI/HI 6I/IOT€XHO'
JIOTUYECKUMH MPOIIECCAMU;
- OLCHUBATh TCXHUYCCKUC CpGI[CTBa U TCXHOJIOTHUH C y‘-IeTOM 9KOJOTHUYCCKUX HOCJICI[CTBI/Iﬁ 150,
MIPUMECHCHHS,
- HpI/IMeHSITb HOJIy‘-IeHHbIG 3HaHHUA, yMeHI/ISI W HAaBBIKU JIA peanmaul/m 158 yr[paBJIeHI/ISI 6I/IOTGXHO-
JIOTUYECKUMH MPOIIECCAMU;
- pealu30BbIBaTh U YIPABIATH CUCTEMON MEHEIKMEHTA KadecTBa OHWOTEXHOJOTUYECKOU
MPOAYKIIMK B COOTBETCTBHH C TPECOOBAHHUSIMH POCCHHCKHUX M MEXKIYHApOJHBIX CTAaHIApPTOB
Ka4yecTBa;
- OpraHM30BaTh M BECTH HAYYHO-HCCJICIOBATEIBCKYIO W TPAKTUYECKYIO JEATEILHOCTh B
naboparopun OOTaHUKH, MUKPOOHOJIOTHH;
- OCBaMBaTh W NPUMEHSITHh B pab0OTe METOAMKH OOTAHUYECKUX, MUKPOOHOIOTHYECKUX U JIPYTUX
HAOJIIOICHUH;
- BECTH HAOJIIOJICHUS U SKCIIEPUMEHTAIBHBIC HCCIICTOBAHUSA MUKPOOHOIOIHYSCKUX MPOIIECCOB,;
- paboTaTh ¢ TUTEpaTypoil U HH(OPMAITMOHHBIMU CHCTEMAaMHU C IEJIBI0 MOJIyYeHUs HH(OPMAIINH;
- cobuparb, 00padaThIBaTh, aHAJIU3UPOBATh W TPEJACTABIATH MOJYYCHHBIC IKCICPUMEHTAIbHBIC
JIaHHbIC;
- NPUMEHUTHh TEOPETHYCCKHE 3HAHUS Ha TPAKTUKE; aHAIU3UPOBATh POJIb BHYTPUKICTOUHBIX
KOMIIOHCHTOB, 61/IOHOJ'II/IMCpOB 1 BBISIBJISITH B3aMMOCBSI3b 6I/IOXI/IMI/I‘-ICCKI/IX HpOHGCCOB KIJICTKH,
OOBSICHATH OMOXUMHYECKYIO HAIIPABICHHOCTh MPOIIECCOB, OCYIIECTBIIIEMBIX MUKPOOAMH;
- HpI/IMCHﬂTL MATEMATUKO-CTATUCTUYCCKUEC MECTOObI IJIA 06pa6OTKI/I BKCHepI/IMeHTaHBHBIX JTAaHHBIX
B MUKPOOHOJIOTHH; UCTIONIB30BAaTh CBOMCTBAa MUKPOOPTaHU3MOB B OMOTEXHOIOTUH;

OTIPE/ICNIATh XapaKTep, HAIMPABICHHOCTh M TOCIEICTBUS CBOCH MPOQeCcCHOHATHHON
JEeSTeIbHOCTH [Tl IPUPOJIHBIX KOMITJIEKCOB M UX KOMIIOHEHTOB;

UCIIOJTb30BaTh TEXHWYECKHE CPEICTBA, OOCCIICUYMBAIONIUE IMPOU3BOJICTBO IKOJOTHUSCKU
YUCTON MPOAYKIIUU.

Baanern:

- METOJIMKON MaTEMaTHYECKOTO aHallu3a Pe3yabTaTOB MOJIEBBIX U Ja0OPATOPHBIX UCCIICIOBAHMIA;
- METOAaMHU OLCHKU TCXHHUYCCKUX CpeI[CTB nu TGXHOHOFI/Iﬁ C yLICTOM 9KOJIOTHUYCCKUX HOCHGI{CTBI/Iﬁ
WX IPUMEHEHHUS;
- METOAaMU praBneHI/m 6I/IOT€XHOJ'IOFI/I‘I€CKI/IMI/I HpOHGCCﬁMI/I, peanmaum/l CUCTEMBI
MEHEKMEHTa KayecTBa OMOTEXHOIOTUYECKON MPOIYKIIHH;
- METOJIaMU OMOJIOTHYECKOTO 00eCIIeueHu s MPOU3BOICTRA;
- HaBBIKaMU PabOTHI B JIA0OPATOPUSX MUKPOOHOIOTHH U APYTHUX,
- OCHOBHBIMH METOAUKAMHU UCCIICAOBAHUS KUBBIX OpFaHI/ISMOB;
- MpaBUJIaMH 0€30MaCHOCTH padOThl B MEKPOOHOJIOTHYECKOH JTa00paTOpUH.

3.1. Marpuna cooTHeceHHsI TeM/pPa31ejioB Y4eOHOW JUCHUILUIMHBI (MOAYJsl) U
¢popMupyembiIxX B HHX YHHMBEpPCAJbHBIX M  00menpodeccunoHAIbHbIE
KOMIIETEeH UM

Tewmsbl, pa3ienbl JUCIATTTHBI OOmee
VK-1 | OIIK-1 | OIIK-7 KOJ.-BO
KOMII.
Pasnen 1. )KuBnle cucTeMBI + + 3
Pa3nen 2. PazButHe XU3HU Ha 3eMiie + + 3
Pasnen 3. Kunerounas Tteopusa. CrtpoeHue + + 3




PACTUTEIBHOMN KIICTKHU.

Pasnen 4. XuMuueckre KOMIIOHEHTBI Y)KUBOTO + + + 3
Pazgen 5. MHorooGpasue Xu3Hu + + + 3
Paznen 6. DBONONIMOHHOE yUCHUE. + + 3
Paznen 7. Bocipon3BoACTBO U pa3BUTHE + + 3
JKHBEIX CHCTCM.

Pazgen 8. 3aKOHOMEpPHOCTH  Tepellayun + + 3
HACJIeICTBEHHON HH(DOpMAIIH

Paznen 9.buocdepa + + 3
Pazgen 10. Anaromus, pusnonorus u + 3
DKOJIOTHS YeIIOBEKA.

Pa3zgen 11. Bausguue »KoIOrmyeckux + + 3
(haKkTOpOB Ha KUBBIC OPTAHU3MBI.

Paznen 12. MOHUTOpHUHT 3arps3HEHUI + + 3
OKpY>Karollen CpeJibl

Pazgen 13. [lytu 0300poBiIeHUsT OKpYKaOIIEH + + 3
CpeJibl.

Paznen 14. Uctopus pa3BUTHS + + 3
MUKPOOHOIOTHA

Pazgen 15. Mopdosoruss u cucrtemaTuka + + 3
MUKPOOPTaHU3MOB.

Pasgen 16. @wusmoyiorus W  TIEHETHKA + + + 3
MHUKPOOPTaHU3MOB

Pa3znen 17. MukpoopranusMbl U OKpyXKaromiast + + + 3
cpena.

Pasnen 18. IlouBenusie u snuduTHBIE + + + 3
MHUKPOOPraHU3MBI.

Pazgen 19. MeraGoyn3M MUKPOOPTaHU3MOB. + + + 3
Paznen 20. OcHOBBI MHKPOOHOJIOrMYECKON + + + 3
MIPOMBIIIIICHHOCTH.

HUTOTO 3

4. CTpyKTYypa M coepKaHue JUCHMILVIMHBI (MOAYJIs1)
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET

gaca.

12 3a4éTHBIX €IUHMUIL,

4.1. O0bemM IMCUMILIMHBI U BUAbI Y4e0HO pad0ThI

432 akameM.

Bun zagarui

Bcero akanem. yacoB

ITo ounoit hopme oOyueHus

oo 3a0YHOH

BCETO dhopme
3 cemectp | 4 cemecTp o0y4yeHHs
2 Kypc
OO611ast TPYA0EMKOCTh AUCHUTIINHBI 432 288 144 432
KonTakTHas pabota 00ydaromuxcs ¢ 130 80 64 16
npernoaaBaTeaeM
AyIUTOpHBIE 3aHATHUS, B T.4. 144 80 64 16
JIEKIIUU 64 32 32 8
NPaKTUIECKHUE 3aHSATHSI 80 48 32 8
CamocrositenpHas paboTa, B T.4. 252 208 44 407




npopaboTka yd4eOHOTO Marepuana 1o 149 140 20 275
JTUCLUTUIAHE (KOHCIIEKTOB JEKIIHH,
yu4eOHUKOB, MaTepuasoB CETEBBIX
pecypcoB)
BrlllontHEHME ~ KOHTPOJIBHOW  paloTHI, 68 48 10 100
HanMcaHue pedepara
MOJArOTOBKAa K cJade MOAYNs, 3adeTa u 35 20 14 30
HK3aMeHa
KonTtposb 36 36 9
Bug uToroBoro KOHTpOIIs 3ayer 9K3aMeH IK3aMeH
4.2. Jlekuun
Ne | Paznen aucuuniauasl (MOIYIs), TEMBI JEKIUN U UX OOnem B akaj,. dopmMupyemble
coJiep>KaHue qacax KOMITETEHITHH.

OYyHas | 3a04YHa

dbopma | s

obyde | ¢popma

HUS oOyue

HUS

1 Pa3nen 1. JKuBble cucTEeMBI 2 VYK-1; OIIK-1;
1.1. TIlpeamer u MeToapl OuOJOTHMU. YPOBHU OIIK-7
OpTraHHU3aI1H KUBBIX CUCTEM.

2 Pazgen 2. Pa3BurHe :Ku3HH HA 3emMiie 2 VYK-1; OIIK-1;
2.1. Bo3HHUKHOBEHHE KU3HU Ha 3emiie OIIK-7

3 Pazpen 3. Kuerounas Tteopusi. Crpoenme 4 1 VK-1; OIIK-1,;
PACTHTEIbHOM KJICTKH. OIIK-7
3.1. Ctpoenne M QpyHKIIUU PACTUTEIHLHONW KIETKU U €€
OpraHesl.

4 Pa3znen 4. XuMH4YeCKHe KOMIIOHEHTHI )KHBOI'0 4 VK-1; OIIK-1;
4.1. XUMHUECKHE KOMITOHEHTBI JKUBOTO. OIIK-7
Mertaboiuecke mpoIecchl KISTKHU.

4.2 Metabosnyeckne Nporecchl KJIETKH.
9 Paznen 5 MHorooopasue »Ku3Hu 2 1 YK-1; OIIK-1;
5.1. Xapakrepuctuka napctsa [ puosI. OIIK-7
Xapakrepucrtrka napersa Pactenus. Xapakrepuctuka
napctBa JKuBOTHEIE.
6 5.2 I'pu6s1. Huzmme rpudsl: ki1acc 3UrOMHUIIETHI, 2 1 YK-1; OIIK-1;
Ky1acc OOMUIIETHI. OIIK-7
1 5.3 Bricume rpu6st: Kinace Cymuatsie rpu6sl. Kitace 2 1 YK-1; OIIK-1;
basunuanbHblie TpuoOHI OIIK-7
§ 5.4. Huzmue pactenus: Bomopocinu. 2 YK-1; OIIK-1,
OIIK-7

g 5.5 Briciine criopoBble pacTeHHUS. 2 1 YK-1; OIIK-1;
OIIK-7

1 5.6 I'onocemeHHbIE pacTEHUS. 2 VK-1; OIIK-1;
OIIK-7

1 5.7 Beicuime pacrenusi: Kinace J[BynonbHble, 4 YK-1; OIIK-1;
OHOIOJIBHBIE OIIK-7

1 Pa3nen 6. DBOIONIMOHHOE YUYeHHE 2 1 YK-1; OIIK-1,




6.1 dopma ecrecTBEHHOro 0TOOpa (IBMIKYIIMKA M CTa- OIIK-7
Oounusupyromuii). MIcKycCTBeHHBIH OTOOpP B CENEKIIUH

pacTeH U )KUBOTHBIX

Pa3znesn 7. Bocnpou3BoacTBO M pa3BUTHE KMBBIX VK-1; OIIK-1,
cucTeM OIIK-7

7.1 PazmHoxeHue. BocnpousBoacrtBo. YepenoBaHue

a3 pa3BUTHS.

Pa3nen 8. 3aKoHOMepHOCTH nepexauu VYK-1; OIIK-1,
HaCJIeJACTBeHHOW HHopMaunu OIIK-7

8.1. T'enernyeckuii KOI H €ro peanu3anus:

TPAHCKPHILUS, TPAHCIISIIIMSL.

Pa3nea 9.buocdepa - VYK-1; OIIK-1,
9.1. Tlonstue o OGuochepe. I'paHuibl U CTPyKTypa OIIK-7
KHU3HH B Onocdepe 1 orpaHnIuBaroNue (pakTopsl.

Paznen 10. Anartommusi, QU3HOJIOTHS W IKOJOTHS 0,5 VYK-1; OIIK-1;
YyeJIOBEKa. OIIK-7

10.1. Crpoenrie 1 (pyHKIMHU TOKPOBOB Tejla, OMOPHO-

JIBUTaTEIbHOM, IHINEBAPUTEIBHOM, KPOBEHOCHOM U

IMM}aTHYECcKoil cucTeM opraHusma.

10.2. Cucrema opraHoB japIxaHus. BeiaenurenbHas,

HEpBHAs, OHAOKpHHHAas cucrteMbl. CTpoeHue U

(YHKIIMM OPTraHOB CIIyXa U 3pEHHUS.

Pa3znen 11. Bausinne 3K0JI0rHYecKHX (PAKTOPOB HA YK-1; OIIK-1,
sKMBbI€ OPraHU3MBI. OIIK-7

11.1 Bnusnune aOMOTHYECKHX, OHOTHYCCKHX U

AQHTPOIIOTEHHBIX (DAKTOPOB HA JKUBBIE OPTAHU3MEI.

Paznen 12. MounTopHHT 3arpsi3HeHHM YK-1; OIIK-1;
OKpY:KaKLIeil cpeabl OIIK-7

12. 1. DOxonoruvyeckuif MOHHUTOPHUHI. XHUMHUYECKHE,

¢u3ndeckne W OMOJOTHMYECKHE METOMAbl  OLEHKHU

COCTOSIHUSI OKpYXKaroIlel cpesibl.

Paznen 13. Ilyrm o310poBileHHsI OKpY:KaroLiei YK-1; OIIK-1;
cpennbl. OIIK-7

13.1. Wcnonb30BaHue MOCTHXKEHUI OMOTEXHOJOTMH B

OMOKOHBEPCHUH u ononerpamganuu OTXOJIOB

IPOM3BOJICTBA.

Pa3nen 14. UcTopusi pa3BUTHSI MUKPOOHOJIOTHHI VYK-1; OIIK-1,;
14.1. Vcropusi pa3BUTHSI MHUKPOOHMOJIOTUU KaK HAYyKH, OIIK-7
poOJIEMbI CTAHOBJICHUS.

Paznen 15.Mopdoorus " CHCTEeMATHKA 0,5 | YK-1; OIIK-1;
MHKPOOPIraHU3MOB. OIIK-7

15.1 Mopdosorus u cucTeMaTuka MUKPOOPTaHU3MOB.

Pasnen 16. dusunosiorus u reHeTUKA VK-1; OIIK-1;
MHKpoopranu3mosB 16.1 ®usmnonorus u TreHETHKa OIIK-7
MHUKPOOPTaHU3MOB

Paznen 17. MHMKpPOOpPraHu3Mbl M OKPYKaIOLIasi 0,5 | YK-1; OIIK-1;
cpena. OIIK-7

17.1. BnusHue aOMOTHUECKUX U OMOTHYECKHX

(aKTOPOB HA MUKPOOPraHU3MBI.

Paznen 18. IlouBeHHble U JNU(PUTHBIE VYK-1; OIIK-1,
MHKPOOPraHUu3MBbl. OIIK-7




18.1 [TouBeHnHbIe ¥ SMUPUTHBIE MUKPOOPTAHU3MBbI

N

B MHKPOOHBIX

Paznen 19. Mera6o.1u3M MHKPOOPraHU3MOB. 8
19.1. Merabonudyeckue MPOIECCHI
KJIETKAaX.
19.2. Mukpo6Hoe npeBpalieHue yriepoja a3oTa..
19.3. MukpoOHOe TpeBpalIeHue Cepsbl,
JKeles3a U Jp. DJIEMEHTOB.

hocdopa,

0,5 | YK-1; OIIK-1;
OIIK-7

Hroro

64

4.3. llpakTHyecKue 3aHsITUs

pasne
Ja

HanmenoBanue 3aHsaTUsA

O0beM B
aKaJl. yacax

O0beM B akaj.
yacax JIst
3a04YH.

dopmMmupyemsbie
KOMIIETCHIINH

TexHuka 6e30nmacHOCTH
pu paboTe B XUMHUECKUX
1 MUKPOOMOJIOTHYECKUX
1abopaTopUsIX.
YcTpoiicTBO MUKPOCKOIIA,
npaBuia oOpameHus ¢
HUM.

TexHMKa MUKPOCKOIIHH.

4

1

VYK-1; OIIK-1; OIIK-7

OcobeHHOCTH CTPOSHUS
IYKAPHOTUYECKOI KIICTKH

VYK-1; OIIK-1; OIIK-7

[Inactunel. CrpoeHue u
byHKIIUN IJIACTHL.
3amacHble HEPacTBOPUMBIE
NUTaTelbHbIE  BELIeCTBa
paCTUTENBHOMN KIIETKHU.

VYK-1; OIIK-1; OIIK-7

Crpoenue KJIETOYHOM
CTCHKHN u €c
BUJIOM3MEHEHHS

VK-1; OIIK-1; OIIK-7

ABTOTPOHOCTB,
reTepoTpOPHOCTD.
®oToCHUHTE3, XEMOCHHTE3,
OaKkTepHaIbHBIN
¢dboTocuHTE3. DHEpreTHye-
CKoe obecreueHne KIETKH.
AnabommusMm. Karabomauszm.
DOHepreTuyeckuii 0OMeH.

VYK-1; OIIK-1; OIIK-7

JleneHue KIETKH: aMUTO3,
MHTO3, MEHO03

VK-1; OIIK-1; OIIK-7

11

OI_ICHKa 9KOJOTHYCCKOIo
COCTOSIHHA BOABI

YK-1; OIIK-1; OIIK-7

11

JInxeHouHIuKaIMs
9KOJOTHYECKOTO
COCTOSIHU BO31yXa

VYK-1; OIIK-1; OIIK-7

15

Mopdomorus
MHKpPOOPTaHU3MOB.
3HaKOMCTBO C (opMaMu

VK-1; OIIK-1; OIIK-7

10




MHUKPOOOB.

15 [IutaTenvHble cpenbl s VK-1; OIIK-1; OIIK-7
KYJIbTUBHPOBAHUS.
MUKPOOPTaHNU3MOB.
15 Meroapl  CTepUIM3ALMH VK-1; OIIK-1; OIIK-7
MUTATENIBHBIX ~ Cpel U
MIOCY/IbI
15 [IpuroroBnenne VK-1; OIIK-1; OIIK-7
MUTATEeNbHBIX cpen.
Meronabl  CTEpUIM3ALUY.
Crepumzanus
MUTATENIBHBIX ~ Cpel U
MOCYABD»
16 | Uzyuenwue METO/1a VYK-1; OIIK-1; OIIK-7
OKpack MHKPOOOB TIO
I'pammy. Bsinenenue B
YHCTYIO KYJIbTYpY.
IIpoBepka YUCTOTHI
KynbTypel (B dopme
MPAaKTUYECKOM
MTOATOTOBKH )
17 N3yuenue BHUJIOBOT'O VK-1; OIIK-1; OIIK-7
cocraBa, MOP(OJIOTUU U
YUCJICHHOCTHU
MHUKPOOPTaHHU3MOB B
TOYBE M BO3TyXE.
17 Onucanue KOJIOHUHU VK-1; OIIK-1; OIIK-7
MUKPOOPTaHU3MOB 1o
Mopdonornaeckum
npusHakaM (B ¢opme
MIPAaKTUYECKOU
MTOJITOTOBKH)
18 N3yuenne wMuKpoOHOM YK-1; OIIK-1; OIIK-7
aMMOHHU(pHUKAITUT u
azotduxcamuu (B Gopme
MPaKTUYECKOMN
MOATOTOBKH)
18 N3ydyenne MuUKpOOHOMH YK-1; OIIK-1; OIIK-7
HUTpO(dUKAIUU u
JICHUTPOPHUKAITUN (B
dhopme MPaKTUYECKON
MOATOTOBKH)
18 Brigenenue VK-1; OIIK-1; OIIK-7
a30T(OUKCUPYIOIINX
KITyOEHBKOBBIX OakTepuit
u3 PacCTHTETHHOTO
Marepuaia (B ¢opme
MIPAaKTHUYECKOU
TTOJATOTOBKH )
19 MuxkpoOHoe OpokeHue YK-1; OIIK-1; OIIK-7

MoJIoKa U Kaprodens. (B

11




bopme PaKTHYECKOMN
ITOJATOTOBKH)

19

Mukpob6Hoe
pa3noXKeHUe KIETYATKH H
MEKTUHOBBIX BEIIECTB (B
dbopme MPAKTUIECKON
TTOJATOTOBKH )

VK-1; OIIK-1; OIIK-7

20

ABTOTPOGHOCTB,
reTepoTPOPHOCTE.
doTtocuHTEe3, XEMOCHHTE3,
OaxkTepuaTbHbII
dorocunTes. DHeprerTuye-
CKoe oOecreyeHue KIEeTKH.
Amnabonu3m. Katabommsm.
DHepreTuvecKuii 0OMeH.

VYK-1; OIIK-1; OIIK-7

21

3HaueHHE MAKPO U
MHUKPOIJIEMEHTOB JIJIS
pacTeHuit

VK-1; OIIK-1; OIIK-7

22

depMeHThI. XUMHAYECKast
IIPUPOJIa U MEXAHU3M
neiicteusi. Poib hepmenToB
B IIPOMBIILIIIEHHOCTH U
YKU3HU YEJIOBEKa

YK-1; OIIK-1; OIIK-7

23

I'puGb1. Husmmme rpuost:
Kiacc 3UrOMHIIETEI, KJ1acc
OOMHUIIETHI.

VK-1; OIIK-1; OIIK-7

24

Boicmme rpu6si: Knace
Cymuatsie rpudsl. Kimace
basunuanbHble TpuObBI

VYK-1; OIIK-1; OIIK-7

25

Husmue pacrenus:
Bonopocnu.

VYK-1; OIIK-1; OIIK-7

26

Bricune cnopoBsie
pacTeHus.

VYK-1; OIIK-1; OIIK-7

27

Tl'onocemenHeie
ITokpeiTOCEMEHHBIE
pacTeHus

VYK-1; OIIK-1; OIIK-7

28/

MHuoroo6pasue ;KUBOTHOTO
MHpa.

ITonuapcrBo
OIHOKIJIETOUHBIE
(mpocreiimme)

VYK-1; OIIK-1; OIIK-7

29

[ToaapctBo
MHOroKJIeTOUHEIE

YK-1; OIIK-1; OIIK-7

30

Hacnenosanue nprsHakoB
MIpU HE3aBUCUMOM
HacJeI0BaHUH

YK-1; OIIK-1; OIIK-7

31

HacnenoBanue IMPU3HAKOB,
CHCIIJICHHBIX C ITOJIOM

VYK-1; OIIK-1; OIIK-7

32

DdenoTunmmueckas u
T€HOTUIINYECKAS

VYK-1; OIIK-1; OIIK-7

12




NU3MCHYHNBOCTD.
IHomunouaus.
KomOunaTuBHas
NU3MCHYHNBOCTD.
Knonuposanue. ['ennas
UHDKEHEPHSL.
33  |Knaccudukarus MyTammii. 4 YK-1; OIIK-1; OIIK-7
MyTareHsl OKpy Karolen
CPEJIBI.
34  |KpyroBopor BemiecTsa u 4 YK-1; OIIK-1; OIIK-7
MIOTOK SHEPTUU B MPUPOJIC
35 | IIumeBsle enu, 4 VK-1; OIIK-1; OIIK-7
TpopUYECKUEe YPOBHHU.
DKOJIOTHYECKUE TUPaAMUJIbI
YUCIIEHHOCTH, OHOMACCHI,
DHEPTHH.
36 |[Iuranue yenoBeka — 4 VK-1; OIIK-1; OIIK-7
CYTOYHBIC HOPMBI
MOTPEOJICHUS SHEPTHH U
MATATEIbHBIX BEIIECTB.
37 KommokBuym 4 VYK-1; OIIK-1; OIIK-7
«[Ipuroroiienue
MATATEIbHBIX cpen.
MeToapl  CTepHITM3AIUH.
Crepunuzanus
MUTATENBHBIX ~ Cpel M
MOCY/BI»
38 |Hzyuenue BUIOBOI'O 6 VK-1; OIIK-1; OIIK-7
cocraBa, Mopdonoruu u
YUCJIICHHOCTH
MHUKPOOPTaHU3MOB B
MOYBE U BO3JYXE.
39 |Ommcanue KOJIOHHH 4 VYK-1; OIIK-1; OIIK-7
MUKPOOPTaHU3MOB o
MOP(OIIOTHUECKUM
pU3HaAKaM
40 N3yuenne MukpoOHOU 4 YK-1; OIIK-1; OIIK-7,
aMMOHH(UKAITUU u I1K-2, IIK-6
azoTdukcanuu
Htoro 80
4.4. JlabopaTopHbie padoThI He MPETyCMOTPEHbI
4.5, CamocrosiTesbHas padoTa 00y4aonmerocs
OOneM B akaj. dac,
Paszen Ne Bun CP OYHas 3a09Has
JUACITUILINHEI
dopma dopma
oOydeHust | o0ydeHus
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[TpopaboTtka y4eOHOT0 MaTtepuaia o 16 28
TUCUUIUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 1 MaTEpUAJIOB CETEBBIX PECYPCOB)
BrimonHenue KOHTPOJNBHON palbOThI, HalMCaHHE 11 5)
pedepara
[IpopaboTtka y4eOHOro MaTtepuaia o 7 13

Paznen 2 TUCIUTIINHE (KOHCIEKTOB JICKIIMHA, Y4eOHUKOB,
MaTEPHAIIOB CETEBBIX PECYPCOB)
BrinonnHeHne KOHTPOJIBHOW pabOThHI, HANHMCAHHE 3 5
pedepara
[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 13
JTUCUUIUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 3 MaTEPUAJIOB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPOJBHON pabOTHI, HANMCaHHE 3 5)
pedepara
[TpopaboTtka y4eOHOro MaTtepuana o 7 13
TUCHUIUIAHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 4 MaTEpUAJIOB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPOJBHON palbOoThHI, HalMCaHHE 3 5)
pedepara
[IpopaboTtka y4eOHOro MaTtepuaia o 7 13
JTUCHUIUIMHE (KOHCIIEKTOB JIGKIHMM, y4eOHUKOB,

Paznen 5 MaTEPHAIIOB CETEBBIX PECYPCOB)
BrinonnHeHHE KOHTPOJIBHOW pabOThI, HAIKMCAHHE 3 5
pedepara
[TpopaboTka y4eOHOro MaTepuana 1o 7 13
JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, Y4eOHUKOB,

Paznen 6 MaTepHajioB CETEBBIX PECYPCOB)
BoinonHeHue KOHTPOJBHOW padoOThl, HamMCaHHE 3 5)
pedepata
[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 13
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHMH, Y4eOHHKOB,

Paznen 7 MaTEepPHAIIOB CETEBBIX PECYPCOB)
BoinonHeHue KOHTPOJBHOW padoOThl, HaMMCaHHE 3 5)
pedepata
[TpopaboTtka y4eOHOr0 Martepuaia o 7 13
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHH, Y4eOHHKOB,

Paznen 8 MaTEepPHAIIOB CETEBBIX PECYPCOB)
Beinonnenne KOHTPOJIbHOM paboThI, HamucaHHUE 3 5
pedepara
[TpopaboTka y4eOHOTro MaTepuana 1o 7 13
JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, Y4eOHUKOB,

Paznen 9 MaTepUaAJIOB CETEBBIX PECYPCOB)
BoinonHeHue KOHTPOJBHOW paboThl, HaMHCaHHE 3 5)
pedepata
[IpopaboTtka y4eOHOTO Marepuaia o 7 13
JTUCHUIUIMHE (KOHCIIEKTOB JIEKIMH, Y4eOHHKOB,

Pazmen 10 MaTEepPHAIIOB CETEBBIX PECYPCOB)
BrimonHenue KOHTPOJIBHOM palOThI, HalMCaHHE 3 5)

pedepara
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[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 13
TUCUUIUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 11 MaTEpUAJIOB CETEBBIX PECYPCOB)
BrimonHenue KOHTPOJNBHON palbOThI, HalMCaHHE 3 5)
pedepara
[IpopaboTtka y4eOHOro MaTtepuaia o 7 13
JTUCHUTUTMHE (KOHCIIEKTOB JICKIUH, YYeOHUKOB,

Pazpmen 12 MaTEPHAIIOB CETEBBIX PECYPCOB)
BrinonnHeHne KOHTPOJIBHOW pabOThHI, HANHMCAHHE 3 5
pedepara
[IpopaboTka yueOHOTO MaTepuaa 1mo 7 13
JTMCUUIUIAHE (KOHCTIEKTOB JICKIUH, yUeOHUKOB,

Pasnen 13 MaTEpPUAIIOB CETEBBIX peCY?COB)
BrImonHeHne KOHTPOJIBHOM pabOoThI, HATMCAHUE 3 5
pedepara
IToaroroBka K craue MOy, 3aueTa 15 16
[IpopaboTtka y4eOHOr0 MaTtepuaia o 7 13
JTUCHUIUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 14 MaTEPHAIIOB CETEBBIX PECYPCOB)
BrinonnHeHHE KOHTPOJIBHOW pPabOThI, HANKMCAHHE 3 5
pedepara
[TpopaboTtka y4eOHOro MaTtepuaia o 7 13
JTUCHUIUIAHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 15 MaTEPUAJIOB CETEBBIX PECYPCOB)
BoinonHeHue KOHTPOJIBHOW padoOThl, HaMMCaHHE 3 5)
pedepata
[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 13
JTUCLUUIUIMHE (KOHCIIEKTOB JEKIUH, y4eOHUKOB,

Paznen 16 MaTEepPHAIIOB CETEBBIX PECYPCOB)
BeinonHeHue KOHTPOJBHOM paloThI, HamuCaHHE 3 5
pedepara
[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 13
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHMH, Y4eOHHKOB,

Paznen 17 MaTEepPHAIIOB CETEBBIX PECYPCOB)
BeinonHeHne KOHTPOJIBHOM palOoThI, HalMCaHHE 3 5
pedepara
[TpopaboTka y4eOHOTro MaTepuana 1o 7 13
JTUCIUTIINHE (KOHCTIEKTOB JICKIIUMA, y4eOHUKOB,

Paznen 18 MaTepUaAJIOB CETEBBIX PECYPCOB)
BoinonHeHne KOHTPOJBHOW paboThl, HaMHCaHHE 3 5)
pedepata
[TpopaboTtka y4eOHOTO Marepuana o 7 13
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIMH, Y4eOHHKOB,

Pazmen 19 MaTEepPHAIIOB CETEBBIX PECYPCOB)
BrinonHenue KOHTPOJBHOM palOoThI, HalMCaHHE 3 5
pedepara
[TpopaboTka y4eOHOTro MaTepuana 1o 9 13

p 20 JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, Y4eOHUKOB,

el MaTEPHAIIOB CETEBBIX PECYPCORB)
BrInonHeHne KOHTPOJIBHOM palOoThI, HalMCaHHE 3 5
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pedepara

3 | [MoaroroBka k crage MOAYJIsI, SK3aMeHa 20 16

Uroro: 252 407

[lepeyenr wmeTomuyeckoro oOecreueHus ISl CaMOCTOSITEIIBHOW pabOThl 10 JHUCHUILINHE
(Monyinio):

1. XosanoBa E.B., Kupuna W1.b., Turosa JI.B. Metoauueckue yka3zaHUs JUIsl BBITOJTHEHUS
nabopaTopHBIX pabdOT M MPAKTUYSCKUX 3aHATHH 1o guciuruimHe «OOmast Ouonoruss u
MUKPOOHOJIOTHS Il 00yJaronuxcst mo HanpasieHuo noarotoBku 19.03.01 buorexHomorus. —
Muuypusck, 2024.

4.6. BolnosiHeHHe KOHTPOJILHOI padoThl 00yUalOIMMHKCS 3204HOI (POPMBI

Baxno#i ¢opmoii caMOCTOSTENTHHON pabOThl 00yYaromerocs: 3a04HON (OpMBI 00YUIEeHUs
SIBJISICTCS BBINOJIHEHUE KOHTPOJIBHON PabOTHI.

[lenu BbINOIHEHUS paOOTHI:

[ cuctemaruzaiusi, 3aKpelyieHMe M YIIyOJIeHHE TEOpPEeTUYEeCKUX 3HAaHMM M yMEeHHH
MNPUMCHATH UX I PCIICHHA KOHKPCTHBIX MPAKTUYCCKUX 3aaY;

[] pa3BUTHE HAaBBIKOB CaMOCTOSTEIbHOM HayyHOH pabOThI (IUIaHUPOBAHUE U IPOBEJICHHUE
ucclieoBanusi, paboTa ¢ HAyYHOH M CIPABOYHOM JIMTEPATypOd, HOPMATUBHBIMH IPABOBBIMHU
aKTaMM, UHTEPIpETaLs MOTYYEHHBIX Pe3yIbTaTOB, UX MIPABUIBLHOE H3JI0KEHUE U O(POPMIICHHE).

Pabota nomkHa oTBeYaTh CleayIOMNUM TPeOOBaHUIM:

[ caMOCTOSITEIBHOCTD MCCIIEIOBAHUS;

(1 ¢gopmupoBaHHE ABTOPCKOW IMO3UIMH IO OCHOBHBIM TEOPETHUECKUMH MPOOIEMHBIM
BOIIpOCaM;

[} aHanmM3 HAy4HOU M y4eOHOM IUTepaTypsl 0 TEME UCCIIEI0BAHMS;

[] TOTMYHOCTH U3JI0KEHHS, apTYMEHTHPOBAHHOCTh BBIBOJIOB U 0000IIEHNUH;

3agaHus B KOHTPOJIBHOW pabOTe HANpaBIEHBl HA 3aKPEMJICHHE TEOPETUYECKUX 3HAHUH
oOyuarolerocs.

KonrtponmsHas pabora BKIOYaeT 8 TEOPETHUECKHX BOIPOCOB, IE€PEYEHb KOTOPBIX
MPUBEJICH B METOAMYECKUX YKA3aHUAX JUIS BBIMOJIHEHHUS KOHTPOJIBbHOU paboTHI.

Br10op BapuanTa onpenensercs nocieaHen u npeanocieaHeil nugpamu mmdpa 3aueTHON
KHUXKKH.

4.7. Conep:xaHue pa3ieoB TUCIUNINHBI
O0mas 01oJI0rusi ¥ MUKPOOHOJIOTHS
Paspen 1.2KuBble cucreMsl.

OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCHMIUIMH, COBPEMEHHBIE IPEACTABICHUS
¢bu3nuecKkoil KapTUHBI MHpA, MPOCTPAHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH, CTPOEHUU
BEIIECTBA JUI MOHMMAaHUS OKPY)KAIOLIEr0 MHpa W SBJICHUHA NPHPOJIbI, OMOTEXHOJIOTUYECKHE
npoueccel. [lpenmer u  meroasl oOmeil Ouonoru M MukpoOuosoruu. OcoOeHHOCTH
OMOJIOTMYECKOTO YpPOBHS opraHuzaiuu Matepud. OCHOBHbIE (DYHKIIMOHAJIBHBIE CHUCTEMBI:
CyOBOpraHU3MEHHBIH, KJICTOYHBIHN, OpraHu3MEHHBIH, MOMYISIUOHHO-BUIOBOH,
OMOTEOIIEHOTUYECCKH (IKOCHCTEMHBIH).

OcHOBHbBIE CBOMCTBA JKUBBIX cHUCTeM. buornueckue cooOIiecTBa B dKOCHUCTEMax: MPOJYLIEHTHI,
KOHCYMEHTBI, AeTpuTrodard Hu penyueHTsl. [loTOkM BemecTBa M JHEPTUM B IKOCHCTEMaX.
Tpodudeckue menu u ceTr. IKOJTOTHISCKHE TTHPAMHUJIBI.

Pasznea 2. Pa3zBuTHe JKHN3HHN Ha 3eMJie

OO6mas xapakTepuCcTHKa KU3HU. [ MIIOTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie: abroreHes
u OuoreHes, XuMu4eckas M OHOJIOTHYECKash 3BONIONUS KU3HM. [losBlIEeHHE XEMOCHHTE3a,
a’pOoOHOTO JbIXaHUs, GOPMHUPOBAHNUE O30HOBOTO CJIOSI.

Pa3nen 3. Knerounas teopusi. CTpoeHHe pacTHTEJIbHOM KJIECTKH.
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[Ipenmocbuiku co3aaHus KJIETOUYHOM Teopud. OCHOBHBIE MOJIOKEHUS COBPEMEHHOMN
KieToyHoil Teopun. CTpoeHHE KIETOK MPOKAPUOT U 3dyKapuoT. OCOOEHHOCTH CTPOEHUS
KUBOTHBIX, TPUOHBIX U PAaCTHTEIbHBIX KIETOK. Kierounas memOpaHa, ee cTpoeHHE U ()YHKIHH.
DHJIOIIa3MaTUYECKH peTuKyayM. Pubocombl. Amnmapat ['oibmku. JInzocombl. MHUTOXOHAPHUN.
[Inactuasl. Knerounoe saupo.

Pa3nen 4. XuMu4yeckue KOMIOHEHTHI )KUBOT0. MeTabo/inuecKue mMpouecchl KIeTKH.

OcHoOBHBIE I'PYIIIBI XUMUYECKUX BEIIECTB. YIJIEPOJ, BOAOPO, KUCIOpo, cepa. Bona, kak
XUMHUYeCKas ¢ HMHGOpPMAIMOHHAs CTPYKTypa. MaKpOMOJEKYNbl:  yIiA€BOIAbL,  JTUMUADI,
aAMHHOKHUCIIOTHI - UX CTpyKTypa U (pyHkiuu. Knaccudukanus O0enKoB MO cOCTaBy, CTPYKType U
¢byakumsiM. @epMEHTHI, UX CBOMCTBA U MEXaHU3M AeHCTBUA. ['opMOHBI. ABTOTpO(pHOE MUTAHHME.
Hctounuku yriepoaa u sHepruu. OutocuHTe3 — npeodpazoBaHUe SHEPTrUM COJHIIA B SHEPTHUIO
xumudeckux cBs3edd. [{uknm  KanpBuna. Metabomusm  (hochormmiepuHoBOH  KHCIOTBI |
Tpro3odochorura pu 00pa3oBaHUH JIUITUIOB U OeNKOB. XeMocuHTe3. KpyroBopoT a3ora, cepsl,
docdopa, yraepoaa u KUCIOpoia B IPUPO/IE.

Pa3nes 5. MHoroo6pa3ue »Ku3Hu

XapakTepuctuka 1apcrsa ['pubbl. XapakrepucTtuka napctBa Pactenus. XapakTepuctuka
uapcrBa JKuBOoTHBIE.

Pa3nen 6. IBoIIOMOHHOE YUCHHE.

Kpearmmaamsm u tpanchopmusm. DBonmonuonHsie Teopun JK.-b. Jlamapka u Y.JlapBuHa.
CoBpeMeHHOE MPECTaBICHUE O MEXaHMU3MaxX M 3aKOHOMEPHOCTSIX SBOIONUHA. MUKPOIBOIIOIUS.
®dopma ecrecTBEHHOro oTOOpa (ABWXKYIMN U cTaOuinusupyrouuil). Ilomosoi or6op. Cenexuus
pacTeHUii U KUBOTHBIX.

Pa3pnen 7. Bocnpou3BOACTBO U pa3BUTHE )KHBbIX CHCTEM.

Jlenenue KIETKHA: aMuUTO3, MHUTO3, Meio3. I[lomoBoe wu Oecrmoiioe pa3MHOXKEHUE.
UepenoBanue a3 pa3BUTHS.

Pa3nes 8. 3akoHOMepHOCTH Nepegavyu HACIECACTBEHHON HHPOPMALHH.

I'eHeTdeckui KOO M €ro peayi3anus. TPAHCKPUILMA, TpaHCIAUMS. Myranun, ux
knaccupukanus. [TocneacTBus 3arps3HeHus IPUPOIHOM cpesibl MyTareHaMu.

Pasznen 9. buocdepa.

[Tonstue o Ouochepe. Yuenue o Ouochepe B.U. Bepnaackoro. I'panuiisl u cTpykrypa
KU3HH B Ounocdepe u orpannuuBaronige Qaxropbl. CTaOMIBHOCTH OuOChEphl, IBONIOIUS
o6uocdepsl. Hoocdepa.

Pa3znen 10. Anaromusi, pU3M0I0TUSI M IKOJIOTUSA YeT0BeKa

Mopdornoruueckast cTpykrypa Tena denoBeka. CTpoeHue M (YHKIMH TOKPOBOB Tea.
OnopHo-aBurarenpHas cucreMa (ckener, Mbliibl). CTpoeHne n (QYHKUMU HUIIEBApUTEIbHON
CHCTEMbI, HOPMBI IOTPEOJIEHUS MUTATENbHBIX BelecTB. OOMEH BELIeCTB M YHEPIUU B OpraHU3Me
yenoBeka. CTpoeHHe M (YHKIMM KPOBEHOCHOM M JIMM@aTHUYECKON CHUCTEM OpraHu3ma, COCTaB
KpoBH U JduM(pbl. CuctemMa opraHoB JbIXaHHs. BeiaenuTenpHas cucTeMa yelloBeKa, CTPOCHUE U
¢byaknun novyek. CTpoeHne MW (GYHKIUU HEPBHON cucTeMbl (LEHTpaibHas, coMmMaThyeckas |
BereraTuBHas cucrtembl). CTpykTypa HeilpoHa. PeduiekropHble ayru. MexaHu3M mepenadu
HEpBHBIX UMITYJIbCOB. CTpoeHHe U (PYHKIHMU OTAENIOB rojioBHOro Mo3ra. Ctpoenue u (pyHKUUU
OpPraHoB CllyXa M 3peHHs. DHJIOKPUHHAs CHUCTEMa OpraHHM3Ma — JKeJle3bl BHYTPEHHEH CEKpEeLnH,
TOPMOHBI U UX (YHKIMH. BrusiHue 3arpsa3HeHnst OKpyKarollei cpesibl Ha 310pOBbE YEIOBEKa.

Pa3nes 11. Bansinue 3K0J0rH4ecKux (paKTOPOB HA KMBbIe OPraHU3MBI.

Knaccupukaius u BiausHHEe aOMOTHUYECKUX, OMOTHUECKUX (KOHKYPEHIIHS, CHMOMO3,
Napa3uTU3M, COTPYTHHUUECTBO U JIP.) U aHTPOIIOTEHHBIX (PAKTOPOB HA KHUBBIE OPTaHU3MBI.

Paszpnen 12. MOHUTOPHHT 3arpsi3HEHUI OKPYIKAKOLIEH Cpebl

OKOJIOTUYECKUII MOHHUTOPUHI. YPOBHM MOHUTOPHHIA - JIOKAJbHBIA, PETMOHAJIBHBIM,
¢onoBbiil. KoHTponb 3a cocrostHuEM OKpyKaroleil cpenbl. XuMudeckue, (usnueckue u
OMOJIOTHYECKHE METO/IbI OLICHKH COCTOSIHHUS OKPY>KaIOLIeH Cpebl.

. Paznen 13. IlyTu 0310poBJIeHUSI OKPY:KaIOLIeH Cpe/bl.
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bezoTxonHple (MalOOTXOAHBIE) MPOU3BOACTBA U TexHoJoruu. CoBEpIIEHCTBOBAHUE
CHUCTEMBI 3aIIMTHl OKPYXKAIOIIEH Cpelpl OT 3arpsA3HUTENci. Okosorus 4venoseka. IIpomaranma
9KOJIOTMUECKUX U IIPUPOJLOOXPAHHBIX 3HAHUM.

Pa3znen 14. UcTopus pa3Butus

Hcropus pa3BuTHs MHKPOOMOJOTHHM Kak HayKd, IMpoOJeMbl cTaHoBieHUs. Paborbr A.
Jlesenryka. Ilepuon onucarensHoit Mukpoouosioruu. Otkpeitus JI. Tlactepa, dusznonornyeckuii
nepuos B Mukpoouonorun. 3nayenune pabot P. Koxa, Y. . MeunukoBa, B. H. Bunorpanackoro,
. W. Hsanosckoro, B. JI. Owmensuckoro, M. B. ®emopoa, E. H. Mumycrtuna s
MUKPOOHOJIOTUH, BUPYCOJOTHH, MEIUIMHBI W JIPYTUX HampaieHuil Ouonoruu. CoBpeMeHHBIE
JOCTH>KEHUSI MUKPOOUOJIOTHH.

Pa3nea 15. Mopdosiorus u cucteMaTHKa MUKPOOPTaHU3MOB

[Tonoxenne MHKPOOPTaHU3MOB B CHUCTEME JKHMBBIX cyuiecTB. Mopdonoruyeckas
XapaKTepUCTHKA OCHOBHBIX TPYII MHMKPOOPTaHU3MOB: OCOOEHHOCTH CTPOEHUS MHUKPOOHOU
KJIETKH, opMa, pa3mepsl, ABMKEHHE, pa3MHOXKEHUE, criopooOpa3oBanue. Heknerounsie Gpopmbl
*u3HU. HenpepbiBHbIE KyJIbTypbl. 3HAUEHUE METO/Ia HENPEPHIBHOTO KYJIbTHUBHUPOBAHUS JUIS
n3ydeHus: pU3HOIOrUU MUKPOOOB U IPOMBIIIJIEHHOCTH.

Pa3nes 16. ®u31M0J10THA ¥ TeHETUKA MUKPOOPTaHU3MOB

M3MEeHUNMBOCT MUKPOOPIraHMU3MOB. JloKa3aTelbCcTBa MyTAallMOHHON IIPUPOJIBI U3MEHEHMS
HACJIEICTBEHHBIX IpU3HAaKoB Yy Oakrepuil. IloHdaTne ajmanTaluMu  MUKpPOOPraHU3MOB.
MoudukanonHass U3MEHUUMBOCTh Yy Oakrepuil. Myranuu y OakTepuil U HMX HpPaKTUYECKOE
HCII0JIb30BaHUE.

XapakTepucTuKa CIOcOO0B TeHeTHYeckoro ooOmeHa Yy Oaxtepuil. bakrepuanbHas
Tpanchopmarmst.  OTKpeITHE, MEXaHHW3M, CTaguu  TpaHcpopmanuu. KoMIeTeHTHOCTh
PELIMIIMEHTHBIX KJIETOK Ipu TpaHchopmauuu U ee mpupoja. [IpakTuueckoe 3HadyeHUE
Tpanchopmanmu. bakrepuanbHas KOHBIOTALUS: OTKPBITHE, MEXaHH3M, OCHOBHBIE OCOOCHHOCTH
Kak crnocoba oOMeHa reHernyeckoi uHpopmanuu. CTaauu KOHBIOTALUMHU, €€ MPaKTUYeCKOoe
3HaueHue. XapaKTepUCTHKA JOHOPHBIX M PEUUNUEHTHBIX OakTepuil. OCOOEHHOCTH MOTOMCTBA,
o0pa3ylomierocss B CKpEIIMBAaHUAX C HCIHOJb30BAHUEM pPAa3IMYHBIX JOHOpPOB. {deHoMeH
cekcAykuuu. bakTepuanbHas TpaHCAYKLHSA: OTKPBITUE, MEXaHU3M U OCOOEHHOCTH. Turbl
TPAHCAYKIMH M €€ MCIIOJIb30BaHHE B MPAKTHUECKUX IensX. OTnuyre TpaHCAYKUUU OT (aroBoi
koHBepcud. [lnazmuabl 6akTepranbHBIX KJIETOK: MPUPOJA, OPraHM3allvs, CBOMCTBA W 3HauY€HUE
s Gaktepuil. CuUCTeMBl PECTPUKIMHM M MOAM(UKALNU OaKTepHaIbHOM KJIETKH: OOHAapYyXKeHHE,
MEXaHW3M, 3HaueHue AJs KJIeTKU. Tuibl pepMEeHTOB PECTPUKTA3.

Paznen 17. Mukpoopranu3msl 1 OKpY:Kalliasi cpena.

3aBUCUMOCTh OTAENBHBIX IPYINI MUKPOOOB OT BOJHOTO PEXUMa, TEMIEPATYPbI, KUCIOT-
HOCTH, AJIOBUTBIX BEIIECTB, pajualuy, AaBjieHUus. OTHOLIEHNE MUKPOOPTaHU3MOB K KHCIIOPOAY.
[Ipenynpexnaenue pa3BUTUs MUKPOOOB C MOMOLIbI0 (PU3NYECKUX U XMMHUYECKUX (PaKTOpOB (Iac-
Tepu3alus, CTepuiIn3anus, cHikenne pH u 1.71.). AHTUMUKpPOOHBIE BEIeCTBa, CHEU(PHUIHOCT U
MEXaHU3M JIEUCTBUS.

Heiitpanbhble, cHMOMOTHYECKHE W AHTAarOHUCTUYECKHE B3aMMOOTHOILIEHHS MHUKPOOpra-
HU3MOB MeXay co00#l U JApyrumMu cyuiecTBaMu. MHUKpOOpPraHU3Mbl 30HBI KOPHS, MUKOpH3a pac-
TEHUH.

Paspnen 18. IlouBennble U 3nM(pUTHBIE MUKPOOPTraHU3MBI.

[TouBeHHble W >NU(UTHBIE MHKPOOPTaHU3MbBI MeTo/Abl ONpeAeseHus UX COCTaBa U
aKTUBHOCTH. [IpMHIMIBI W KOHIENIMS IOYBEHHONM MMKpOOHONOruM u dKojoruu. Poib
ITOYBEHHBIX MUKPOOPTaHNU3MOB B IIJIOJOPOIUU TIOYBHI.

N3menenns MUKpoQIOpbl TOYBBI PU BHECEHUH HABO3a U MUHEPAIBHBIX yao0peHuil. Poib
MHUKPOOPIaHU3MOB B IOJIy4Y€HHE OPraHUYECKUX YI0O0pEeHH.

Bnusinue 00paboTkM MOYBBI M MHUHEpPaJIbHBIX  yIOOpEeHHl Ha  JEeSTeNbHOCTD
MHUKPOOPIaHU3MOB. XapakTep MHUKPOOMOJIOIMYECKHX TPOLIECCOB NPU Pa3HBIX Crocodax
00pabOTKH TOYBHI.
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Bnusnue  repOMUMIOB M MECTULUMIOB  Ha  KU3HEACATENBHOCTb  MOYBEHHBIX
MHUKpPOOPranu3MoB. CKOPOCTh pa3pylIeHUs STUX BEUIECTB MUKPOOPTraHU3MaMH.

OnudutHas mukpodiopa u ee cocraB. M3meHeHHs B 3MUPUTHONH MUKpOQIOpe NpU
pa3HbIX YCIOBUAX XpaHEHHUs IUIONOB M OBOUIeH. BplsBiIeHHe BUAOBOTO cocTaBa 3MUGUTHOU
MUKPO(DIOPHI P OLIEHKE MPUTOJHOCTH PACTEHUS [T XpaHEHHUS U TepepabOTKH.

Pazgen 19. MeTa60/1M3M MUKPOOPTraHU3MOB.

Ponb pepMeHTOB B )KU3HEACITEILHOCTH MUKPOOHOM KIIETKH.

[Tutanue u npixanue MUKpoOoB. [locTyrieHne MUTaTeNbHBIX BEUIECTB B OaKTEPUATILHYIO
KIeTKy. DakTopbl, ONpPENCNSIONe OCOOCHHOCTH MHUTaHUs (aHAa0OMW3Ma) | JbIXaHUS
(katabonu3ma) MUKpoOOB. McTouHMKM yrieponma, a3ora, ¢ocdopa W APYrHX DJIEMEHTOB IS
pasHBIX TPYII MUKPOOPTaHW3MOB. XapaKTEPHCTUKA aBTOTPO(GHOIO U TeTepoTPO(HOrO THUIIOB
nuTaHus. XeMOCHHTE3. Y CBOEHHUE 30JIbHBIX 3JIEMEHTOB, JOMOJHUTEIbHBIE (PaKTOPBI POCTA.

Tunel npixanuss MUKpoOOB. DuU3MOJIOTHYECKOE 3HAaYeHUE AbixaHus. LleHTpasbHas posib
AT® wu cnocoOsl ee oOpa3oBanus (cyOctpatHoe dochopuimpoBaHue, OKHCIUTEIbHOE
dochopunupoBanne B 1emu IepeHOca 3JICKTPOHOB, ¢orodochopmimpoBanne). XUMU3M U
SHEpreTHKa pa3jMyYHbIX THUIIOB JbIxaHUs. PacxomoBanue sHepruu. BriieneHue TermioBol u
CBETOBOM PHEPIUH MUKPOOPraHU3MaMH.

3HayeHue TMPOILECCOB TMPEBPAIICHUN YIIIEPOIOCOJAEPKAIINX BEIIECTB B KPYroBOPOTE
yriaepoja B MPUPOJIE U POJIb MUKPOOOB B (PUTOTCHHOM pacriajic OpraHnYeCcKOTro BEIIECTBA.

Momno4HOKHKCI0e, MACISHOKHUCIIOE, CIIMPTOBOE WU ApPyrue THUIMbl OpokeHuil. XapakTtepu-
CTHKa BO30yAUTENEH, XUMU3M IIPOLIECCOB OPOKEHUS, TPAKTUUECKOE UCIIOIb30BaHUE.

Henonnoe okucneHue yrieBoJoB U APYTUX OPraHUYECKUX COCAUHEHHH MHUKpPOOPTaHU3-
MaMu. 3Ha4eHHE ITOTO MPoLiecca B MPUPOJIE U CETCKOM XO034HCTBE.

AdpoOHBIN U aHA’POOHBIN pacnag 0e3a30TUCTHIX OPTaHHMYECKUX BEIIECTB PACTHUTEIHLHOTO
MIPOUCXOXKACHUS: KJIIETYaTKH, T€MULEIIII0I03bl, IEKTUHOBBIX BELECTB, )KUPA, TUTHUHA.

Ponp mukpoopraHuzMoB B KpyroBopore azora. MuHepanuzauus (aMMOHUGBUKALIKA)
a30TOCOJIEPXKALUX OpraHuyeckux BemecTB. Bo3Oyaurenn. XumusMm mporecca. Y CIOBHS
HaKOIUIEHUS aMMuaka B moyse. [Tonstue 06 nmmoOunmn3anum azora. 3uauenue cootnorenust C:N
B OpPraHMYECKOM BEIIECTBE B MpOLEcCe MHUHEpalu3aluu U MoOunuzanuu aszorta. IIponeccs
aMMOHU(HKAIIMN TIPU XPaHEHWH TUIOAOB M OBoIIei. [IpuynHBI Mopun ceabCKOXO03HCTBEHHOM
MPOJIYKIIMH U BOZMOKHOCTH €€ MTPEyNpekICHNUS.

ABTOTpOdHBIE OaKTepHH, BHI3BIBAIOIINE Mpoliecc HUTpudukanuu. 3nauenue pador C. H.
Bunorpaackoro. IlonmoxxuTenbHass W OTpULIaTeNbHAas pPOJb HUTPUPHUKATOPOB B  IOYBE.
Jenutpudukanus. XapakTepucTHKa BO30yauTeNel, 3HaUeHNe poliecca IeHUTPUPUKAIUY.

@ukcanuss  MOJEKYISIPHOTO  a30Ta  MHKpOOpraHuzMamMu.  A30To(UKCHpYrOIIHe
MHUKPOOPIraHU3Mbl, CBOOOAHO ’kMBymMe B 1mouBe. CumOMOTHYEecKass a30TO(QUKCALMS.
bakrepuanbabie yaoOpeHusl.

Ponib MUKpOOpPraHW3MOB B NpPEBpAICHUU cepbl, Gochopa, kene3a U APYTruxX JIEMEHTOB.
OO6pazoBaHue CepoBOJIOPOAA U3 CEPOCOMAEPIKALIUX OPraHMYECKMX M MHUHEPAJIbHBIX COEIUHEHUN
(cynbdaToB). XapaKkTepuCTHKA CepOOAKTepUil U THOHOBBIX OakTepuii. 3HaUeHUE CYIbPOoPHUKAITUN
B IJIOJJOPOJIUU TIOYBHI.

Munepanuzaius  dochopocopepKallux  OPraHUYECKUX COCIMHEHMH U TEepeBOj]
HEpacTBOPUMBIX (Poc(haToB B paCTBOPUMBIE.

OxucneHne U BOCCTAaHOBIIEHUE COEIMHEHNH JKele3a MUKPOOPraHu3MaMu. XapaKTepUCTHKA
Kene300akTepuil. YdacTHe MHUKPOOPTaHM3MOB B OOpa30BaHWM TOJIE3HBIX HCKOMAEMBIX:
MECTOPOXKJICHUN cepbl, Topda, KameHHOro yrias. Pomb MuKpoOOB B J0OBIYE IMOJIE3HBIX
HCKOIAEMBbIX.

Pa3nea 20. OcHOBBI MEKPOOHOJIOTH4€CKOMH NPOMBIIIIJICHHOCTH.

Perymsamust merabonmm3ma MUKpoopraHu3mMoB. (OCOOCHHOCTH CHHTE3a W B3aWMHBIX
MpPEeBpaIlEHU YTIeBOJOB, OCITKOB M >KUPOB B MUKPOOHBIX KieTKaX. CHHTE3 APYruX BEIIECTB:
(hepMEeHTOB, BHUTAMHHOB, THOOEPEINIMHOB, TOKCHMHOB, AHTHOMOTHKOB, aJKaJOWIOB. 3HAaueHHUE
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[NIMKOJM3a M ILMKJIAa TPUKApOOHOBBIX KHCIOT B KOHCTPYKTHBHOM MeTa0Ooiu3Mme. 3HaueHue
CEJICKLMU U TeHHOW MH)KEHEPUU TPOMBIIUIEHHBIX MUKPOOPIaHU3MOB JIJIs1 HAPOJHOTO XO35ICTBA.

Muxkpobuosiorusi KOpMoB. MHUKpOOHOJIOTHYECKas MPOMBIIUIEHHOCTh. MHKPOOPTaHU3MBI
KaK MCTOYHUKU OEIKOBO-BUTAMUHHBIX KOHIIEHTPATOB W JIPYrHMX MPOAYKTOB. MukpoOuosorus
IIJIOJIOB U OBOIIICH; XpaHEHHUE U nepepadoTKa III0I0B U OBOILIEH.

Perynsauus AKTUBHOCTH bepmeHToB y OaxkTepuil. Perpounrubuposanue.
MynpTUBaJI€HTHOE, KyMYJIATHBHOE M  IIOCJIEJOBATEIbHOE WHIHOMpPOBAaHME  AKTUBHOCTH
dbepmenToB. Perynsmus cuaTe3a GepMEHTOB y OaKTEpUH.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Bun yae6HOH paboThI OO0pa3oBaresbHbIE TEXHOJIOTHH
Jlexuun DJIEKTPOHHBIE MaTepHUabl, UCII0JIb30BaHUE
MYJIbTUMEIMMHBIX CPEJICTB, Pa31aTO4YHbII MaTepHall
JIaGopatopHble paboThI BeinonHenne Hay4HO-HMCCIE0BATENbCKONM  paboTHI,

00CYX/ICHHE U aHaJU3 MPEJIOKEHHBIX BOMPOCOB UX
ayJIMTOPHBIX 3aHATUAX

CamocrosTenbHbIe PadOThI 3amura u Ipe3eHTalNs pe3yJabTaToB
CaMOCTOSATEIILHOTO MCCIICAOBAHNS HA 3aHITUSIX

6. @OH1 OLIEHOYHBIX CPEACTB TUCHUILIMHBI (MOIYJISA)
6.1. ITaciopT poHIAa OLIEHOYHBIX CPEICTB MO JUCHUTIHHE

Ne KonTtponupyemble pasnensl  (TeMbl) Koz OuenouHoe cpencTBo
n/m KOHTPOJIUP.
JUCITUTUTAHBI HAaUMEHOBaHUE KOJI-BO
KommnereH.

1.| Pasgen 1. 2XKuBble cucTteMbl VK-1; Tect 10
OIIK-1; Bonpocsr 1uis 3auera 5)
OIIK-7 Pedepar 1

2.| Paznen 2. Pa3BuTHe )KU3HU HA 3eMiie VYK-1; Tect 10
OIIK-1, Bomnpocsr i 3auera 5
OIIK-7 Pedepar 1

3.| Paznen 3. Knuerounas  Teopwus. VK-1; Tect 10
CtpoeHue pacTUTENbHOMN KIETKH. OIIK-1; Bompocs! s 3auera 5)
OIIK-7 Pegepar 1

KonTponbhas padota

15

4.| Paznen 4. XuMuieckue KOMITOHEHTHI YK-1; Tect 10
5KUBOT'O OIIK-1; Bompocs! aiist 3auera 5
OIIK-7 Pedepar 1

5.| Paznen 5. MHorooOpasue .u3H! YK-1; Tect 10
OIIK-1, Bomnpocs! 114 3auera 5
OIIK-7 Pedepar 1

KonrposnbHas pabora 30
6.| Pa3znen 6. DBoMONIMOHHOE YUEHUE. VK-1; Tect 5
OIIK-1, Bomnpocs! 114 3auera 5
OIIK-7 Pedepar 1
7. Pazmen 7. BocmpousBoactBo U YK-1; Tect 5
Pa3BUTHE )KUBBIX CUCTEM. OIIK-1; Bormpocs! ai1st 3auera 5
OIIK-7 Pedepar 1

20



8.| Paznen 8. 3akoHOMEpHOCTH TIEepenaun VK-1; Tect 10
HaCIIeICTBEHHON HH(popMaIiu OIIK-1; Bomnpocs! i 3auera 5)
OIIK-7 Pedepar 1

9.| Paznmen 9.buocdepa YK-1, Tect 10
OIIK-1; Bormpocs! 1i1s 3auera 5
OIIK-7 Pedepar 1

1@ Pazmen 10. Anatomus, dhusuosnorus u VK-1; Tect 20
SKOJIOTUS YEIOBEKA. OIIK-1; Bormpocs! miist 3auera 5
OIIK-7 Pedepar 1

11 Paznmen 11. BausHaue 5SKOJIOTHYECKHUX VYK-1; Tect 10
(haKTOpPOB Ha KMBBIC OPTaHU3MBI. OIIK-1,; Bonpocs! pis 3auera 5
OIIK-7 Pegepar 1

12 Paznen 12. MOHUTOPUHT 3arpsi3HEHUN VK-1; Tect 10
OKPY>KaIOIIEeH CpeIbl OIIK-1; Bormpocs! miist 3auera )
OIIK-7 Pedepar 1

13 Pazmen 13. Ilytu o0310pOBICHUS VK-1; Tect 10
OKPYXKaIOILEeH Cpebl. OIIK-1; Bompock! qyist 3auera 5
OIIK-7 Pedepar 1

14 YK-1,; Tect 10
Paznen 14. MHcropus  pa3BuTuA OIIK-1: Bonpock! /uis 3auera 5
MHUKPOOHOJIOTUH OIK-7 Pedpepar 1

18 Pazgen 15. Mopdonorus Hu VK-1; Tect 10
CHUCTEMAaTHKa MUKPOOPraHU3MOB. OIIK-1; Bonpocs! 1uist sk3ameHa | 5
OIIK-7 Pedepar 1

1€ Paznen 16. ®usmonoruss U reHeTHKa VK-, ) Teer 10
OIIK-1,; Bomnpocs! qyis sx3amena | 5
MHUKPOOPTaHU3MOB OINK-7 Pedyepar 1

17 VK-1; Tect 10
Paspen 7. Mukpoopranusmer - u OIIK-1; Bormpocs muist ax3amena | 5
OKpYXKaromias cpea. OTIK-7 Pedyepar 1

18 YK-1, Tect 10
iffegoling;ﬁlmme M SIHQHTHBIC OIIK-1; Bompocsr qist sk3amena | 5
poop ' OIIK-7 Pedepar 1

19 Pazgen 19. Merabonusm VK-1; Tect 10
MHUKpPOOPTaHU3MOB. OIIK-1; Bomnpocs! 1uist sk3amena | 5
OIIK-7 Pedepar 1

2( Pazngen 20. OCHOBBI VK-1; Tect 10
MUKPOOHOIOTUYECKOM OIIK-1; Bonpocsr mist sk3amena | 5
MIPOMBIIIIEHHOCTH. OIIK-7 Pedepar 1

ok~

6.2.1 IlepevyeHb BONIPOCOB IS 3a4eTa
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYyUHBIX IUCUMIUIMH. [Ipenmer u MeToabl OMOJIOTHH.
VYpoBuu opranuzarmu kuBsix cucteM (YK-1; OIIK-1; OITK-7)
CoBpeMeHHbIE TpeNCTaBIeHUs (PU3NUECKOM KAapTHHBI MHpPa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUHU BEIIECTBA IS NMOHMMAaHHUS OKPYXAIOUIero MUpa U SIBICHUN
npupojsl. Teopun BozHukHOBeHUs ku3HU Ha 3emite. (VK-1; OIIK-1; OIIK-7)
'umoTte3a aOnoreHHOro BO3HMKHOBEHMs *H3HM OmnapuHa-XojjaeiHa. buorexHomoruveckue
nporieccel (YK-1; OIK-1; OIIK-7)
YpoBHH opranu3anuu KkuBbix cucteMm. Kpurepun sxuszan. (YK-1; OITK-1; OIIK-7)
Crpoenue O6akrepuanbHoi kietku (YK-1; OIK-1; OTIK-7)
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10.
11.
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.

CrpocHre U QYHKIIUH pacTUTENIbHOM KiaeTku U ee opranei. (YK-1; OIIK-1; OIIK-7)
OTnuunTenbHbIE TPU3HAKKM M CXOJICTBA MpolieccoB hoTocuHTe3a U Xemocuntesa (YK-1; OIIK-
1; OIIK-7)

Xumuueckue kommoneHTsl kuBoro (YK-1; OIIK-1; OITK-7)

3HaueHUe MaKpO-, MUKPO3JIEMEHTOB, BUTAMUHOB J1J1s1 kMBbIX opranu3moB (YK-1; OIIK-1;
OIIK-7)

®depmentsl. Xumuueckas npupoaa u Mmexanmsm aericteus (YK-1; OIIK-1; OIIK-7

Poib hepMeHTOB B IipoMbIIIeHHOCTH | Ku3HH yenoBeka (YK-1; OIIK-1; OIIK-7)
AstoTpodHoe nuranue. Mcrounuku yrinepoaa u suepruu (YK-1; OITK-1; OIIK-7)
doTocuHTe3 — MPeodpa3oBaHNE YHEPTUHU COJTHIIA B SHEPTUI0 XuMudeckux cBsseit (YK-1;
OIIK-1; OIIK-7)

XemocunTtes. KpyroBopot a3ora, cepsl, pocdopa, yriepoaa u kuciopoaa B npuponae (YK-1;
OIIK-1; OIIK-7)

Mmuoroo6pa3sue xu3nu Ha 3emie (YK-1; OITK-1; OTIK-7)

XapakrtepucTtuka napcrba ['puobl, MX 3HaU€HHE B IPUPOJIC, UCTIONb30BaHue YesnoBekoMm (YK-
1; OTIK-1; OIIK-7)

XapakTtepuctuka napcrsa JKuBoTHble, UX 3HaUEHUE B IPUPOJIE, UCIIOJIb30BAHUE YETIOBEKOM
(YK-1; OIIK-1; OIIK-7)

Husmme pacrenns: Bonopocinu. XapakTepuCcTHKa, UX 3HAYEHUE B IPUPOJE, UCIIOJIb30BAHUE
yesnoBekoM (YK-1; OINK-1; OITK-7)

Bericiine ciopoBble pacTeHus. XapaKTepUCTHKA, UX 3HaYEHHUE B IPUPOJIE, UCTIOJIb30BaHUE
yenoBekoM (YK-1; OIIK-1; OIIK-7)

['onocemenHsble pacTeHus. XapakTepUCTHKA, UX 3HAYEHHUE B IPUPOJE, UCIIOIb30BAHNE
yenoBekoM (YK-1; OIIK-1; OIIK-7)

[Toaknacc Marnonuupl. XapakTepucTUKa MOKIacca, ucnoiib3oBanue yenoBekom. (YK-1;
OIIK-1; OTIK-7)

[Moaxnacc Panynkynuabl. XapakTepuCTHKA MOJKIIAcca, HCoiib3oBaHue yenoBekoM (YK-1;
OIIK-1; OTIK-7)

[Moaxknacc N'amamenmuanapl. XapakTepuCcTUKa MOKIIACCa, HCTob30oBaHue yenoBekoM. (YK-1,
OIIK-1; OTIK-7)

[Moaxnacc Junnenunapl. XapakTepucTUKa MOJIKIacca, ucnoib3oBanue yenoBekom. (YK-1;
OIIK-1; OTIK-7)

[Toaknacc Po3uael. XapakTepuctuka nojkiacca, ucrnonb3zoBanue yenosekom. (YK-1; OITK-1;
OIIK-7)

[Moaknacc Jlamunapl. XapakTepucTHKA MOKIAcca, UCTIoab30BaHue yernoBekoM. (YK-1; OITK-
1; OIIK-7).

[Monkmacc Actepuapl. XapakTepuCTHKa MOIKIacca, ucnoib3oBanue yenoBekom. (YK-1; OITK-
1; OIIK-7)

[Monknace JInauuasl. XapakTepucTHKa MOJIKIacca, Ucnoib3oBanue yenoBekoM. (YK-1; OIIK-
1; OIIK-76)

CemelicTBO MATIMKOBBIE. XapaKTEPUCTUKA MIPEICTABUTENEH, UCTIOIB30BAHUE YETOBEKOM.
(YK-1; OIIK-1; OIIK-7)

[Hapctro Xusotheie. [ToamapcrBo OaHokinerounsie (YK-1; OIIK-1; OIIK-7).

[MoamapctBo Muoroknerounsie (YK-1; OIIK-1; OITK-7)

OCHOBHBIE TIOJIOXKEHHUS COBpeMeHHoM dBotoimonHon Teopun. (YK-1; OIIK-1; OIIK-7)
JBmxymue cuiel sBomonuu. (YK-1; OIIK-1; OIK-7)

dopma ecTecTBEHHOTO 0TOOpa (MBHKYIIUi 1 ctadbunmsupyronmii). (YK-1; OITK-1; OIIK-7)
3HaveHHe UCKYCCTBEHHOTO 0TOOpa B cenekuuu pactennit u xuBoTHbIX (YK-1; OITK-1; OITK-
7)

KpyroBopot BeectBa u motok suepruu B nmpupoie (YK-1; OINK-1; OITK-7)
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37. BereratuBHoe pa3MHOKeHHE )KHUBBIX oprann3MoB. (OITK-2, OITK-3)

38. [MumieBkle 1eny, TPOPUIECKUE YPOBHH. DKOJIOTHYSCKHE TUPAMUJIbI YUCICHHOCTH, OMOMACCHI,
snepruu (OITK-2, OTIK-3)

buoreoxumuueckue GpyHKImu 1 ocHOBHBIC actiekThl orocdepsl (YK-1; OITK-1; OIIK-7)

40. YepenoBaHue MOKOJICHUI, cMeHa siepHbIX (a3 paspurtus. (YK-1; OIIK-1; OIIK-7)
Myrarens! okpyskatomieit cpeasl. (YK-1; OIIK-1; OIIK-7)

39.

41.

okrwn

o

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24,
25.
26.

27.
28.
29.

30.
31.

32.

6.2.2 IlepeyeHb BONPOCOB ISl IK3aMeHa
CoBpeMeHHbBIE TpPEACTaBICHHUS (U3UYECKONH KapTHUHBI Mupa.  Bocmpou3BOACTBO U
passuTtre xuBbiX cucreM. (YK-1; OIIK-1; OIIK-7)
becnionoe pazmHoxenue xuBbix oprann3MoB (YK-1; OITK-1; OIIK-7)
ITonoBoe pasmuoxkeHue kuBbIX opranu3MoB. (YK-1; OIIK-1; OITK-7)
3akoHOMEpHOCTH nepeaaun HachencTeenHon nnpopmanmu (YK-1; OIIK-1; OIIK-7)
I'eneTrueckuii Ko M €ro peanusanus. Tpanckpumius, Tpancisuus. (YK-1; OITK-1;
OIIK-7)
Knaccudukanus Myranuii, uX 3HaueHUE B IPUPOJIE, UCTIONB30BaHue yeraoBekoM. (YK-1;
OIIK-1; OTIK-7)
[TonsaTue o 6uocdepe. 'paHuLbl U CTPYKTYpa )KU3HU B OHOC]epe U OrpaHUIHNBAIOLIHE
daxtopsr. (YK-1; OINIK-1; OIIK-7)
[Mpusnaku mpeodpazoBanus OHOCPEpsl B KAYSCTBEHHO HOBOE cocTosiHre — Hoochepy (YK-
1; OTIK-1; OIIK-7)
Cospemennbie pobiemsl Hoocheps! (YK-1; OIIK-1; OITK-7)
Coxkparenne reHodponaa ouochepsr (YK-1; OIIK-1; OTIK-7)
Crpoenue u GpyHKIIMH MOKPOoBOB Tena yenoBeka (YK-1; OIIK-1; OITK-7)
Ctpoenue 1 pyHKIMH ONMOPHO-ABHUraTebHON cucTeMsl yenoBeka (YK-1; OIIK-1; OITK-7)
Crpoenre U pyHKIIUHU MUIIEBapUTEIbHON cucTeMbl yenoBeka (YK-1; OITK-1; OIIK-7)
Ctpoenue U PyHKIIMHA KPOBEHOCHOHU | uMpaTudeckoii cucrem dyenoseka (YK-1; OITK-1;
OIIK-7)
Ctpoenue U pyHKIIMH CUCTEMBI OpraHoB asixanus yenoseka (YK-1; OITK-1; OITK-7)
Crpoenue U pyHKIIUH BbIACTUTEIbHON cucTeMbl yenoBeka (YK-1; OIIK-1; OIIK-7)
Ctpoenue u GpyHKIMU HepBHO#M cucTtembl yenoBeka (YK-1; OITK-1; OITK-7)
[TuTanue yenoBeka — CyTOUHbIE HOPMBI TOTPEOIEHUS SHEPTUN U TUTATEIbHBIX BEILIECTB.
(YK-1; OIIK-1; OITK-7)
3HaueHue BUTAMUHOB, MAaKpO- U MUKPO3JIEMEHTOB JIJISl 4EJIOBEKA, UICTOUHUKH UX
noctymenus. (YK-1; OINK-1; OITK-7)
BriusiHue abnornveckux gpakropo Ha xuBbie opranu3msl (YK-1; OIIK-1; OITK-7)
Bnusnue 6unotndeckux paxTopoB Ha xuBble opranusmsl (YK-1; OITK-1; OIIK-7)
Brusinue anTponoreHHbIx (akTopoB Ha xkuBbie opranu3msl (YK-1; OIIK-1; OIIK-7)
MonuTopuHr 3arpsi3sHeHnid okpyxkatoriei cpeabl (YK-1; OINK-1; OITK-7)
XUMHUECKUE METO/IBI OLIEHKH COCTOsIHUS oKpyxarorei cpenbl (YK-1; OIIK-1; OITK-7)
dusnueckue METObI OLIEHKU COCTOsTHUS okpyxaromieit cpensl (YK-1; OITK-1; OIIK-7)
buonoruueckue MeTo bl OIIeHKU cocTostHUS okpyskatoieil cpeast (YK-1; OIIK-1; OIIK-
7)
OO0bekThl Onounaukaiyu 3arpsisaenus onotsl (YK-1; OITK-1; OITK-7)
JIMXeHOUHIUKAIUS JKOJIOTHUecKoro coctosiHust Bozayxa (YK-1; OIIK-1; OIIK-7)
bromornueckre MeTOIbI OIIEHKH KOJIorudeckoro cocrostuus Boabl (YK-1; OTIK-1; OITK-
7)
Kpurepun mombopa mitekonuraronmx — ounonraukatopos (YK-1; OIIK-1; OIIK-7)
DKOJIOTHYECKHE TIPUHIUITBI PAMOHAIBHOTO Hcnonb3oBanus npupoas (YK-1; OITK-1;
OIIK-7)
DKoJyoruyeckre MpuHIUIBI oxpansl mpupoasl (YK-1; OITK-1; OITK-7)
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33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47.

48.

49,

50.

51.

52.
53.
54,
55.

56.

57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

Hcnonb30BaHue JOCTHKEHUNM OMOTEXHOJIOTHH B OMOKOHBEPCUHU U OUOAETpalaliuu
orxoz0B npousBoacTa (YK-1; OIIK-1; OITK-7)

HcTopus pa3BUTHS MUKPOOHOJIOTUH KaK HayKH, podiemsl cranosneHus (OI1K-2, OIIK-
3)

3nauenue padot JI. [Tacrepa (VK-1; OIIK-1; OIIK-7)

3nauyenne mukpooduonoruu it meauiuasl (YK-1; OITK-1; OIIK-7)

3nayenue mukpoduosioruu st arponomun (YK-1; OIIK-1; OITK-7)

3nauenne Mukpooduonoruu s nousoseacHus (YK-1; OIIK-1; OITK-7)

3HaueHune Mukpobuonoruu s Bupycoioruu (YK-1; OIK-1; OIIK-7)

Cospemennbie goctmkenus mukpoouoaorun (YK-1; OIIK-1; OITK-7)

Mopdoiorust MukpoopranuzmoB (YK-1; OIIK-1; OITK-7)

Cucremaruka mukpoopraausmos (YK-1; OIIK-1; OIIK-7)

OCoOEHHOCTH CTPOCHUS TPAMM TTOJOKHUTEIBHBIX M TPaMM OTPULIATEIBHBIX
mukpooprannsmos (YK-1; OIIK-1; OIIK-7)

Crpoenue 6akrepuansHoit kietku (YK-1; OIIK-1; OIIK-7)

dunorenernueckas cucremaruka npokapuot (OITK-2, OITK-3)

I'enernka mukpoopranusmos (YK-1; OIIK-1; OIIK-7)

N3menunBoCcTh MUKpOOpranu3mMoB. Anantauuud. Moaudukanuu. Mytanun. (YK-1; OIIK-
1; OIIK-7)

CrnocoOsl reHeTHYeCKOro oOMeHa y 6akTepuii: Tpanchopmaiius, Konbtoranusa. OeHoMeH
cekcaykimu (YK-1; OIIK-1; OIIK-7)

[Tnazmuapl 6akTepraIbHBIX KIETOK: MPUPO/IA, OPraHU3alMs, CBOMCTBA U 3HAUYCHUE [T
oakrepuit (YK-1; OIIK-1; OIIK-7)

CucreMbl pecTpUKINU U MOTUGUKALIUYA OaKTepUaTbHOU KIETKU: OOHApYKEHUE,
MEXaHM3M, 3HaYeHue Juis KiIeTk. Tursl pepmentoB pectpukras (YK-1; OIIK-1; OIIK-7)
[IpakTHyeckoe 3HauUeHHE OaKTepUaIbHON TPaHCPOPMALIMHU, KOHBIOTAILIUH, TPAHCAYKIIHH
(YK-1; OIIK-1; OIIK-7)

Mukpoopranusmsl 1 okpysxkatorias cpena (YK-1; OITK-1; OITK-7)

Brnusnue Onotnueckux dakropoB Ha Mukpoopranusmsl (YK-1; OITK-1; OIIK-7)
Bnusinue abuotnueckux dakropos Ha mukpoopranusmsl (YK-1; OIIK-1; OITK-7)
[TuTarenbHbIE Cpeabl A KyIbTHBHPOBAHUS MEKPOOPTaHU3MOB. METOIbI CTepHITH3aIINN
nutatenbHbIX cpen u nocyanl (YK-1; OITK-1; OITK-7)

HeiitpanbHbie, CHMOMOTHYECKHE M aHTATOHUCTHYECKUE B3aMMOOTHOIICHUS MUKPOOPTa-
HH3MOB Mex 1y coboii u apyrumu opranmsmamu (YK-1; OIIK-1; OIIK-7)
Mukpoopranusmsl pusochepsi, mukopusa pacteruii (YK-1; OIIK-1; OITK-7)

PoJib HOYBEHHBIX MHUKPOOPraHu3MoB B iogopoauu moussl (YK-1; OITK-1; OIIK-7)
Bnustare repOUINIOB ¥ MECTULIMAOB HA KU3HEIEATSIFHOCTh IIOYBEHHBIX
MHUKpOOprann3mMoB. CKopocTh ux paspymenus mukpoopranusmamu (YK-1; OIIK-1; OIIK-
7)

Mertaboaurueckue npoiecchl B MUKpoOHBIX KiieTkax (YK-1; OITK-1; OITK-7)
Mukpo6roe npespaienue yriaepoaa (YK-1; OIIK-1; OIIK-7)

Muxkpo6Hoe npeBpaienue azota (YK-1; OIIK-1; OIIK-7)

Muxkpo6noe mpesparienue cepsl (YK-1; OIIK-1; OITK-7)

Muxkpo6Hoe npespaienue Gocdopa (YK-1; OIK-1; OIIK-7)

Mukpo6noe npespainenue xenesa (YK-1; OITK-1; OTIK-7

Mukpo6bnast ammonunpukanuu u azorpukcannu (YK-1; OIIK-1; OIIK-7)

Mukpo6nast HuTpodukanuu u aeaurpoduxanuu (YK-1; OIIK-1; OIIK-7)

Oco6eHHOCTH CHHTE3a M B3aMMHBIX NPEBPAICHUH YIII€BOOB, OEJIKOB U )KUPOB B MUK-
po6Hbix kietkax (YK-1; OIIK-1; OIIK-7)

Cunres (hepMEHTOB, BUTAMUHOB, THOOEPEIUTMHOB, TOKCHHOB, aHTHOMOTHKOB, AJIKAJIOUIOB

(YK-1; OITK-1; OTIK-7)
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70. 3HaueHMe TIMKOIN3a U [IUKJIA TPHKAPOOHOBBIX KUCIOT B KOHCTPYKTHBHOM METa00IN3Me
(YK-1; OIIK-1; OIIK-7)
71. 3HaueHHe CEJICKIUU U TeHHON WH)XEHEPHH POMBIIIICHHBIX MUKPOOPTaHU3MOB IS
napoanoro xossiictea (YK-1; OIIK-1; OIIK-7)
72. MUKpOOpraHu3Mbl KaK HCTOUHUKH OCIIKOBO-BUTAMUHHBIX KOHIICHTPATOB M JPYTHX
npoaykroB (YK-1; OIIK-1; OIIK-7)
73. Perymsauus aktuBHOCTH (pepmenToB y Oaktepuii. Perpounrun6uposanue. (OIIK-2, OIIK-3,

T1K-2, [1K-6)

74. MynbTHBaJICHTHOE, KyMYJIATUBHOE U IOCIIEA0BATEIbHOE MHTHOUPOBAaHNE aKTUBHOCTH
dbepmentoB (YK-1; OIIK-1; OIIK-7)
75. Perynsiuums cuntesa pepmento y 6akrepuit (YK-1; OIIK-1; OIIK-7)

6.3. llIka/1a OLICHOYHBIX CPEACTB

O1enka 3HaHHUM,
YMEHUI, HABBIKOB

Kputepuu onienuBanus

[IponBuHYTHIM

(75 -100 6amoB)
«3a4TCHOY,
«OTJINYHO

OTnuyHO  3HAaeT -  poib  OMOJIOTHYECKOTO
pa3zHooOpasus, KaK BEYLIETO ¢akTopa
YCTOHYMBOCTH )KUBBIX CHCTEM U OHOCHEPHI B 1IENIOM;
0OMEH BELIECTB U IIPEBPALICHUE SHEPTUU B KIIETKE;
BOCTIPOM3BEICHUE U KUZHEHHBIC [IUKIIBI KIICTKU;
pasMHOKeHHEe MOp(oIoTHIO, HU3NOIIOTHIO,
HKOJIOTHIO OCHOBHBIX TPYIII IPOKAPHOT U IYKAPHOT;
3aKOHOMEPHOCTH HACJEI0BaHUS U U3MEHUYUBOCTH,
OCHOBBI CEJTIEKIIUU KUBBIX OPTaHU3MOB aHATOMUS;
(U3HOJIOTHIO U TUTHEHY YeJIOBEKa

TEHETUYECKUE U DKOJIOTUUYECKHE OCHOBBI 3BOJIIOLUY;
HKOJIOTMYECKHE TPUHIIUIIBI PAl[IOHATIBHOTO
WCII0JIb30BaHUs IPUPOIHBIX PECYPCOB;

rpoleccsl OMocHHTe3a U bUoTpaHchopmanmy;

IyTH U MEXaHU3MBbI TpeoOpa3oBaHusl SHEPTUH B
KHUBBIX CHCTEMaxX

CBOOOJIHO yMEET - MPUMEHSThH B pa00OTE METOIUKH
00TaHUYECKHNX, MUKPOOHOJIOTUUECKUX HAOIIOACHUI
OpraHu30BaTh u BECTH HaOII0AeHUS u
SKCIIEPUMEHTAJIbHbIE UCCJIEJIOBAHUS
MHUKPOOHMOJIOTUYECKUX U JAPYrHMX OHOJIOTHYECKUX
MIPOLIECCOB;

aHaAJTM3UPOBATh poJb BHYTPUKJIETOYHBIX
KOMITOHCHTOB, ~ OHOIOJMMEPOB W BBIABIATH
B3aMMOCBSI3b OMOXMMUYECKHX MPOIIECCOB KIIETKH;
OOBSACHATH OMOXHUMHUYECKYIO HaIlpaBJIEHHOCTh
MPOIIECCOB, OCYIIECTBIIEMBIX MUKpOOamu;
MPUMEHSITh MAaTEMAaTHKO-CTATHCTUIECKHAE METOIBI
U1 00pabOTKU IKCIIEPUMEHTAIBHBIX JJAHHBIX B
MUKpPOOHOJIOTHH;

OTIpeNeNsTh Xapaxrep, HaNpaBJIEHHOCTh u
MTOCJIEJICTBHS cBOEH npodeccuoHanbHOM
JEeSITebHOCTH Uil TPUPOAHBIX KOMILJIEKCOB M HX
KOMIIOHEHTOB

CBOOOJTHO BJaJ€eT - MpaBWJIAMH OE€30MaCHOCTH TPHU
paboTe MUKPOOHOIIOTHIECKOM JIa00paTOPHH;

TecroBble 3amaHus
(31-40)
Pedepar(9-10)

DK3aMeHaIMOHHBI
e Borpocsl (35-50
OaJIoB)
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- OCHOBHBIMH METOIUKaAMH HCCIICOAOBAHHUA KHBBIX
OpPTraHUu3MOB, METOJaMU OMOJIOrTYECKOr0
obecnieueHus ITPOU3BOJICTBA

bazossrit (50 -74

Oamra) —
«3aYTEHOY,
«XOPOIIIO»

3HAeT — XUMHUYECKYI0 OpraHU3alMi0, CTPOCHHE H
(GYHKIMY KJIETKH IPOKApUOT U SYKapHUOT;
WH/IMBUYaJIbHOE Pa3BUTHE OPTaHU3MOB;
3aKOHOMEPHOCTH POCTa, Pa3BUTUS U PA3MHOKCHHUS
OCHOBHBIX I'PYIII MPOKAPUOT U 3YKApHUOT;
3aKOHOMEPHOCTH HacjeI0BaHUSl U U3MEHUYUBOCTH,
OCHOBBI CEJICKIIUH KUBBIX OPTaHU3MOB;

aHATOMUIO, (DU3HOJIOTHIO ¥ TUTHEHY YeJIOBEKa;
MHUKPOAIBOJIIOIHIO U MaKPOABOJIIOIHIO;

OCHOBHBIE 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS
ounocdepsl; OMOCHHTETHYECKUE TIPOIECCHI B KIIETKAX
MIPOKAPUOT U DYKAPHOT;

YMEET - BECTH UCCIIEAOBATEILCKYIO U IPAKTUIECKYIO
JESITENIbHOCTH B JIaOopaTOpuu OOTaHUKH,
MUKpPOOHOJIOTHY;

NPUMEHSTh B paboTe METOAUKUA OOTaHUYECKHX,
MUKPOOHOJIOTUYECKUX HAOIIOACHUH;

pabotath C nuTeparypod U HHGOPMALUOHHBIMU
CHCTEMaMH C IIeIbI0 TIOJTy4YeHHUsT HHPOPMaINH;
cobuparb, oOpabaThiBaTh, AaHAJIU3UPOBATH M
NPEICTaBIATh  IMOJNYyYCHHBIE OKCIEPUMEHTAIbHbIC
JaHHBIC

BJaJieeT - TpaBWIaMU OE€30IaCHOCTH W HAaBBIKAMH
paboThl MUKPOOHOJIOTHUYECKON JTabopaTopuu;,
OCHOBHBIMH METOJIMKaMHU HCCIICIOBAHHUS
OpPIraHU3MOB

KHUBbBIX

TecToBhIe 3aMaHHs
(21-30)
Pedepar(4-7)
DK3aMeHaIoOHH
bI€ BONPOCHI (25-

37)

[Toporossrit
(35 - 49 6amnoB) —
«3avYTCHO»,
«yIOBJIETBOPUTEI
BHO»

3HAET — YPOBHU OPraHU3alUHN U CBOMCTBA )KUBBIX
CUCTEeM; MHOT000Opa3ue >KMBOU MPUPOJIbI OCHOBBI
CEJIEKIIMHU KUBBIX OPTaHU3MOB;

TUTUEHY YEJIOBEKA; OCHOBBI

HBOJIFOLIMOHHOTO  YYEHUS; MOHATHE Ouochepsl;

rnobanpHble  MPOOIEMBI  OKpY’Kalolel  Cpesl,
MeTaboM3M  MHUKPOOPTaHW3MOB W BTOPUYHBIC
META0O0IUTEI

yMEEeT - BECTH NPAKTHYSCKYIO JEATEIHHOCTh B

nabopaTopuu MUKPOOHOJIOTUY;
paborate ¢ JHUTEpaTypoil M WHPOPMAIMOHHBIMU
CHCTEMaMH C IIeJIbI0 TOTy4eHUs: HHPOpMaIny;

cobuparb, oOpabaThiBaTh, AaHAIU3UPOBATH W
MPEJCTaBISATh TMOJTYYCHHBIE JKCIEPUMEHTAIbHBIE
JIAHHBIC;

MPUMEHUTh TEOPETUYCCKHUE 3HAHKSI Ha MPAKTHKE,
WCIIOB30BaTh  CBOWCTBA  MHKPOOPTaHHU3MOB B
OMOTEXHOJIOTUH,

UCIIOIb30BaTh TEXHHUYECKUE CPECTBA,
00eCTeunBaroIIne MPOU3BOICTBO

9KOJIOTHYECKU YUCTON MPOYKIIHN

BJAJICCT - NpaBUIaMU OE30MACHOCTH M HABBIKAMH

TecroBble 3agaHust

(13-20)

Pedepat(3-6)
DK3aMeHaIMOHHbBI
e Borpocsl (19-23)
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paboTHl MUKPOOHOJIOTUYECKOHN JJabopaTopuu

Huzkni HE 3HAaeT YPOBHU OpraHM3alMd U CBOMCTBAa >KUBBIX | TecTOBBIEC 3aaHUs
(TOTIOPOTOBBIIA) CHCTEM; MHOroo0pasue >KuBOH mpupoasl ocHOBHI | (0-12)
(KOMIIETCHIIMSI HE |CENEKLUHN >XMBBIX OPraHM3MOB; TUTHEHY uenoBeka; | Pedepar(0-2)
chopMupoBaHa) OCHOBBI  DBOJIIOLIMOHHOTO  YUYEHUS; MOHSTHE | DK3aMEHAIIMOHHBIE
(Menee 35 GayioB) [Onocdepbl; Ta00albHBIE MPOOJIEMBbI  OKpysKatoiiel | Bormpocki— (0-21)
— «HE3aYTEHO», [Cpelibl; METa0O0IU3M MUKPOOPTaHU3MOB U BTOPHYHBIE

«HEYJIOBIIETBOPHUTE |METaOOJIUTHI;

JBHO»

HC YMCECT - BCCTHU IMPAKTHUUYCCKYHO HACATCIIBHOCTL B

nabopaTopun MHUKPOOHOJIOTHH; paboratb c
aUTEpaTypol M HMHGOPMAIIMOHHBIMH CHUCTEMaMHU C
HeNnpl0  monydeHuss — mHpopMamuu,  coOupars,
oOpabarbiBaTh, aHaJIM3UPOBATh U  MPEICTABIATH
MOJTy4YCHHBIC AKCIICPUMEHTAJIbHBIC JTAaHHBIC;
NPUMEHUTHh TEOPETUYECKHE 3HAHWS Ha TPAKTHKE;
UCIIOJIb30BaTh  CBOWMCTBA  MHUKPOOPIaHU3MOB B
OMOTEXHOJIOTHH; MCTIOJIb30BATh TEXHUYECKUE
CpeICTBa, o0ecrieunBaroIme MIPOU3BOJICTBO

DKOJIOTUYECKH YUCTOMN MpoaAyYKIUHU

HE BJIAJICET - IpaBUJIAMU OE€30MACHOCTH U HaBBIKAMU
paboThI MUKPOOHOIOTHYECKOH JIAOOpaTOpuu

7. Y4eOHO-MeTOoAuYeCKOe U HH(OPMALIMOHHOE 0O0ecneYeHue U CIUTIIHHbI

(MoayJist)
7.1. OcHoBHasl yyeOHas1 JuTeparypa:

1. Emnes, B. T. Cenbckoxo3siicTBeHHass MUKpoOnoyorus : yueOHuk ajst By3oB / B. T.
EmieB. — 8-e u3a., ucnp. u gorn. — M. : UsnmarensctBo FOpaiit, 2021, — 197 ¢. — (Bbsicmiee
obpaszoBanne). — ISBN 978-5-534-11223-8. TEKCT: DJIEKTPOHHBIN // OBC FOPAUMT
[CAUT]. — URL: HTTPS://URAIT.RU/BCODE/471811

2. YMK no mucrumuimae «OO01mast OHoIorusl 1 MAEKPOOUOJIOTHS I 00YJaIOIIUXCS 110
HampaBieHuto moarotoBku 19.03.01 buorexnonorust/E.B. Xosanoa, JI.B. TwutoBa. -
Muuypusck, 2024.

2.2 lonosiHUTEILHAS y4eOHAasi JJUTEpaTypa:
1. AunpeeBa 1.1 bortanuka / U.1. Aunpeea, JI.C. Ponman. - M.: KonocC, 2002. - 487 c.
2. XKoxoBa, E. B. boranuka : yuebnoe mocobue s By3oB / E. B. XKoxosa, H. B.
CkusipeBckas. — 2-e u3l., ucnp. u jgon. — M. : HU3garensctBo Opaiit, 2017. — 239 c. —
(Yuusepcutetsl Poccun). — ISBN 978-5-9916-9920-4.
3. Bopses, I'.11. Mukpobuosorust [Dnexrponnsiid pecypc] / A.B. Ocramuyk, I.1. Bopsies
— IMen3a : PUO II'CXA, 2015 .— 44 c. — Pexxum gocryma: https://rucont.ru/efd/348795
4. TlexoB A.Il. buonorus : meauiuHCcKas OWOJIOTHS, TEHETUKA M TapasuTojorus. — M.:
I'DOTAP-Menua, 2012. — 656 c.
5. Emmna, E.E. Oxonorus nonynsumii [Dnexrponnsiit pecypc] / E.E. Enuna .— OpenOypr :
Okcnpecc-nieyars, 2016 .— 40 c¢. — Pexum nocryna: https://rucont.ru/efd/352973

7.3. MeToguyeckne yKa3aHHUs M0 OCBOCHUIO TUCIUIIMHBI
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https://rucont.ru/efd/352973

1. Xosanosa E.B., Kupuna W1.b., Turosa JI.B. Metoauveckue ykazaHus JjIsl BHITIOJHCHUS
JabopaToOpHBIX padboT nmo aucuumuinae «OO01as OUOIOTHS M MUKPOOHOJIOTHSIY NIl 00yUJarOIIUX CS
110 HarpasieHuto noarotoBku 19.03.01 buorexnonorus. — Muuypunck, 2024.

2. XosanoBa E.B. Meroanyeckue yKa3aHus I CaMOCTOSITEIIbHOW pPaboThl IO
muctuminHe «OO0mass OWoJIOTHsT W MHKPOOHMONOTHSY s OOYyYarolMXCs IO HAMpaBICHHUIO
noarotoBku 19.03.01 buorexnonorus. Muuypunck, 2024.

7.4. UndopmanuorHHbie U 1M PPoBbIe TEXHOJOTHH (IPOrPaMMHOE o0ecliedeHue,
coBpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl JAHHBIX U HH(POPMAIIHOHHBbIE

ClipaBO4YHbIC CI/ICTeMbl)

VYuebHas aucHMIUIMHA (MOAYJb) TPEAYCMAaTPHBAET OCBOCHHE WH(POPMALMOHHBIX U
UG POBBIX TeXHONOIUi. Peanu3zanust nudpoBbIX TEXHOJIOTHH B 00pa30BaTeIbHOM MPOCTPAHCTBE
ABIISICTCS OJHOW W3 BaXKHEHIIMX Iienell oOpa3oBaHus, [arolmieil BO3MOXXHOCTH DPa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOy4YarolMXCs Kak OyAyIIMX BbICOKOKBAIU(DUIIMPOBAHHBIX
CIIELIUAJIUCTOB.

[{udpoBble TEXHOJOTMM HPENYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3((EKTUBHOIO pELICHUs
3a1a4  NMpOo(EeCCHOHAIBHOIO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa ¢ HCIOJIb30BAHUEM
pa3IUYHBIX BUJOB KOMMYHHMKAI[MOHHBIX TeXHoJoruil. OcBoeHHE HLHM(POBBIX TEXHOJOTUH B
pamMKax JaHHOW JAMCLUMIUIMHBI (MOAYNSI) OPUEHTHUPOBAHO Ha CIOCOOHOCTh O€30MacHO U
Ha/IJIKAIIUM 00pa3oM MolydaTh JOCTYI, YIPABIATh, UHTEIPUPOBATh, 0OMEHUBATHCS, OLICHUBAThH
MW co37aBaTh HMH(POPMAIMIO C TIOMOMIBIO IM(POBBIX YCTPOWCTB M CETEBBIX TEXHOJOTHIA.
®opmupoBaHue LU(POBOM KOMIETEHTHOCTH MpenrnojaraeT paboTy C JaHHBIMH, BIIAJIEHUE
MHCTPYMEHTAMHU ISl KOMMYHUKALUH.

7.4.1. DJIeKTPOHHO-0MOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024
Ne 6/u (CereBas anekTpoHHas 6UOINOTEKA)

2. ba3za naHHbIX eKTpoHHBIX HHPOpMaoHHBIX pecypcoB @I'BHY THCXb (norosop mo
o0ecIreYeHnIo J10cTyna K 3JeKTpoHHbIM MH(popMaroHHbiM pecypcam GI'BHY ITHCXB uepes
tepmunan ynaieHHoro gocryna (TY ] ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHas O6ubnmoreyHas cucrema «HarumonanbHblii 1MdpoBoit pecypc «PyKoHT»:
Komneknuu «ba3ossiit maccuB» u «Komoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIYT M0 MpeJoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnexTponHoe M3atenseTBo KOPAMTy (https://urait.ru/) (1orosop Ha oxa3aHue
yCIyr 1O TMperoCTaBICHHI0 JocTyna K oOpaszoBatenbHoi miuardgopme OOO «DnekTpoHHOE
m3matenbctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHO-0MOIMOTeUHast cuctema «Bepuaackuin» (https://vernadsky-lib.ru) (morosop
Ha 0e3B0O3ME3THOE MCI0JIb30BaHKe pou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza nmanneix HOB «HammonanbHas snexktponHas OuOmmoreka» (https://rusneb.ru/)
(moroBop o moaxmrodeHnu kK HOb u nmpenocraBnenun nocrymna k oobektam HOb ot 01.08.2018 Ne
101/H2b/4712)

7. CornamieHue O COTPYAHHYECTBE IO OKa3aHHIO OHWOIMOTEYHO-MH(GOPMAIMOHHBIX U
COLMOKYJIBTYPHBIX YCIYI TOJb30BATEIsIM YHUBEPCUTETa M3 4YMCIA HHBAJIMIOB MO 3PEHHUIO,
CITAa0OBUISIIINX, HHBAIH/IOB IPYTHX KaTETOPU C OTPAaHWYCHHBIM JIOCTYIIOM K MH(QOPMAIINH, JIUII,
UMEIOIIUX TPYAHOCTU ¢ yTeHueM IockoneuaTHoro tekcra TOI'BYK «TamGoBckas obnactHas
yHUBepcalibHass Hay4yHas OuOmmoreka wum. A.C. Tlymkuna» (https://www.tambovlib.ru)
(cornmammenue o cotpyaauuecte oT 16.09.2021 Ne 6/H)

7.4.2. UudpopmManmoHHbIe CIIPABOYHbIE CUCTEMBI
1. CopaBouynas mpaBoBas cucteMa Koncynbrantllmoc (ZOroBop TMOCTaBKH W
CoOIpoBOXKACHNUs dK3eMIuspoB cucteM Koncynprantllmoc ot 11.03.2024 Ne 11921 /13900/2C)
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MH(POPMAIIMOHHO-AHAIUTHYECKUH TIOpTal B O0JAacTH HAYKH,

2. DIeKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycinyru
o conpoBoKACHHIO 0T 15.01.2024 Ne 194-01/2024)
7.4.3. CoBpeMeHHBbIe MPOo(deccHoHAILHBIE 0a3bl TaHHBIX
1. ba3za paHHBIX HOPMATHBHO-IIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTEIbHON
nporpamMmel «Pocmeron» (moroBop ot 15.08.2023 Ne 542/2023)
2. baza panneix Hayunoii snextponnorr Ombmmoreku eLIBRARY.RU — poccuiickuit

obpasosanwus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OTKpbITBIC JaHHbIC

https://rosstat.gov.ru/opendata

®denepanbHON

CITYXKOBI

TEXHOJIOTHH,

roCy/1apCTBEHHOM

MEIUIUHEL H

CTaTUCTHUKHU -

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PacpoCTPaHsieMoe IPOrpaMMHoOe
o0ecrneyeHye, B TOM YHCJIe 0T€4eCTBEHHOT0 POU3BO/ICTBA

No HaumenoBaHue Pazpabotuuk I10 HocTtynHocTh Ccpuika Ha Enunbrit PexBu3uTHI
(mpaBooGOnagaten | (IMIEH3HOHHOE, | PEeCTp POCCHACKHX MO/ITBEPIKTAFOIIIETO
b) cBO0OOJTHO nporpamm s OBM JIOKyMeHTa (TIpH
pacupoctpansiem | u B/l (py HaH9IIM) HAJINYHN)
oe)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JefcTBusA: 6ecCpoUHO
2 AHTHBUpYCHOE AO Juniensuonnoe | https://reestr.digital.go | CyOnuiieH3MOHHBII
IpOrpaMMHOE «Jlaboparopwust v.ru/reestr/366574/?sp noroeop ¢ 000
obecrieueHne Kacnepckoro» hrase_id=415165 «Codreke» ot
Kaspersky Endpoint (Poccust) 24.10.2023 Ne 6/H,
Security as OusHeca CPOK JICHCTBUSL: C
22.11.2023 o
22.11.2024
3 MoitOduc 000 «Hogsie Junensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
CranmapTHbIif - obnmavHbIe v.ru/reestr/301631/?sp «Py6uKoH»
OducHblit naker TEXHOJIOTHH» hrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI ¢ (Poccus) 036410000081900001
JIOKYMEHTaMHU 2
M IIOYTON CPOK JIEHCTBHUSL:
(myoffice.ru) 6eccpovHO
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«PT7-Oduc» v.ru/reestr/306668/?sp «Codrekcy
(meckTormHasi BEpCHsi) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CpOK JIEHCTBHUS:
OeccpodHo
5 OnepanrioHHas 00O "bazaner | Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
cucrema «AJbT cBOOOIHOE v.ru/reestr/303262/?sp «Codrekcy
O6pazoBanue» POrpaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecrieuenne" 036410000082300000
7
CpPOK JEHCTBHUS:
OeccpodHo
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[IporpammHas cuctema
U OOHAPYKEHUS
TEKCTOBBIX
3alMCTBOBaHUM B
Y9e0HBIX U HAYIHBIX
pabotax
«AnTtumnnaruatr BY3»
(https://docs.antiplagia
us.ru)

AO
«AHTHIIIATAAT)
(Poccus)

JInnieH3nonnoe

https://reestr.digital.go
v.ru/reestr/303350/?sp
hrase_id=2698186

JINIeH3NOHHBIN
nmoroeop ¢ AO
«AHTHIIIarAaT» OT
23.05.2024 Ne 8151,
CPOK JIECUCTBHUSL: C
23.05.2024 mo
22.05.2025

Acrobat Reader
- IPOCMOTP
nokymeHToB PDF,
Djvu

Adobe Systems

CBobogHo
pacrpocTpassem
oe

Foxit Reader
- IPOCMOTP
nokymeHnToB PDF,
Djvu

Foxit
Corporation

CobonHO
pacmpocTpaHsieM
oe

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHeT)»
26.CDTOwiki: 6a3a 3nanuii mo 1udpoBoit Tpanchopmarnuu https://cdto.wiki/

«KoHcynbTaHT [Mnoc»

27.Pexxum noctyna:.garant.ru - cipaBouno-npasoBast cucrema «I’APAHT»

28.Pexum goctyna: www.consultant.ru - cnpaBo4yHo-npaBoBas cucrema

29. http://www.csrjournal.com/liveexperience/socreports/

oubnmoTeka. «MUp SHIMUKIONETAN

30.http://biblioclub.ru

Poccuiickas

rocyaapCTBCHHad

7.4.6. llndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00Pa30BaTeILHOM NpoLecce
LMS-mnardopma Moodle
Buptyanbsnas nocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunblie cepBuchl: Anaexc./Iuck, Obnako Mail.ru
Cepsucel onpocoB: Sugexc ®@opmer, MyQuiz
Cepsucel Bugeocsss3u: SHaekc teinemoct, Webinar.ru

Cepsuc

COBMECTHON paboThI

http://www.trello.com
7.4.7. lIlndpoBbie TEXHOJIOIUH, IPUMEHAEMbIE IPU U3YYEHUU JUCHUIIHHbBI

Haa HOpOCKTaMH  IJIA

HeOOJIBIINX

rpynn  Trello

Ne | LludpoBbie TeXHOTOTUH Buner yae6HOM paboTHI, ®opmupyemble | UK
BBITMIOJIHSIEMbIE C IPUMEHEHUEM | KOMIIETCHILIUU
M(pPOBOH TEXHOJIOTHH
° O0a4yHbBIe TEXHOIOTUH Jlexiun VYK-1 N-2yka -
CamocrosTenbHas padota Haxomut u
KPUTHUYECKU
aHATM3UPYET
uHGOPMAITHIO,
HEOOXOIUMYIO JIIst
pelieHus
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MOCTaBJICHHOMN
3a1a9u

W/1-3yk1 -
Paccmatpusaer
BO3MOYKHBIC
BapUaHTHI
peuieHust  3ajaud,
OIlCHUBAs ux
JIOCTOWHCTBA u
HEJIOCTAaTKH
WU-4yk1 —
ApryMeHTHPOBaHO
thopmupyet
COOCTBEHHbBIC
CYXKICHHS u
OIICHKH, OTJIMYacT
(hakTel OT MHEHHI
U MHTepIpeTanui
B PacCyXICHHIX
JPYTUX
YYaCTHUKOB
NeSTCILHOCTH,
MIPUHAMAET
000CHOBaHHOE
perreHue
MOCTaBJICHHOMN
3a/1auu

WJ1-5yk-1 -
Onpenenser u
OIICHUBAET
MTOCJIC/ICTBUS
BO3MOYKHBIX
peleHui 3anaun

° Bonbmme nanHeie Jlexun VK-1 N-1yga —
CamocTosTenbHas pabora AHanu3upyer
3a/1avy, BBIIEISS
ee 0a30BbIE
COCTaBJISIOIIHNE,
OCYIIECTBIISET
JIEKOMIIO3UIIHIO
3aJ]a4u
N-2yk-1—
Haxogut n
KPUTHYECKU
aHAJIM3UPYET
MH(OpMAaILHIO,
HEOOXOTUMYIO JIJIsI
pelieHus
ITOCTaBJICHHON
3aa4.

8. MarepunajibHO-TEXHHYECKOE o0ecnedeHne TN CHUIIHHBI (MOIYJIA)

VueGHas ayAuTOpUst 1S 1. YKanro3u ropu3oHTaIbHBIC HAa TPH OKHA (MHB. No 1. Microsoft Windows 7 (suieH3ust ot
MPOBE/ICHUS 3aHSITHIT 2101065486) 2. 31.12.2013 Ne 49413124, 6eccpo4HO).
JICKIIMOHHOTO THMa (T. Wurepaxtusnas gocka (nas. Ne 2101040205) 2. Microsoft Office 2010 (yiurieH3us ot
MuuypHHCK, yII. 3. Cucremuslii komiuiekt: nponeccop Intel Original | 04.06.2015 Ne 65291658, 6eccpodno).
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NuTepHanuoHanbHas 10M
Ne 101 - 2/32

LGA 1150, sentunsitop Deepcool THETA 21,
Mmarepurckas miara ASUS H81M-K<S-1150 iH,
namste DDR3 4 Gd, xectkuii quck 500 Gb,
xopryc MAXcase H4403, 610k nutanus Aerocool
350W (mHB. Ne 21013400740)

4. Ipoekrop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

5. Habops! 1eMOHCTpainOHHOTO 000pYAOBAHUS 1
y4eOHO-HATIJISAHBIX TOCOOHH.

Y4eOHast ayauTOpus s
MIPOBEICHHUS 3aHATUI
CEMHHAPCKOT0 THIIA,
TPYNIIOBHIX U
WHUBUTyaTbHBIX
KOHCYJIBTAIHH, TEKYIIIETO
KOHTPOJISA 1
MIPOMEXKYTOUHOM
arrecraiuu (YdeOHast
nmabopaTopust
MHUKPOOHOJIOTHN)

(r. Mu4ypHHCK, y4x03
«Pommay, 9/29)

1. CymrunbHsiit mkap CM 50/250-500-11C (unaB.Ne
41013401713)

2. Becs anextponnsle (MHB.Ne2101040151)

3. Kamepa KBY-1 CITY mox 9001 GakrepuriumaHas
yIBTpadHOIETOBAS ISl XPAHEHUS CTEPUIIBHBIX
nHCTpyMeHTOB (MHB. Ne 21013600786)

4. Kon6onarperarens UT- 4100 ULAB
(500mn+450 rpax) (urB.Ne 21013600787)

5. Ynerpa3sBykoBas Moiika (Banna) Uitciean-3 DT
(3 m) (uuB.Ne 21013600791)

6. Jlocka ximaccHast (naB.Ne 41013602279)

7. Kpecno opucuoe AV 204 PL MK Tkanb
(vHB.N2 41013602313)

8. Mukpockon meauuuHckuid bruomen 2 (uaB.Ne
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,
41013401734, 41013401733, 41013401732,
41013401731, 41013401730, 41013401729,
41013401745, 41013401744)

9. Hactennsrit skpan Lumien Master Picture 220-
220 cm (maB.Ne 41013401708)

10. ITpubop mist m3mepenust (HI 2215-2
MuKpomnpoueccopHsiii pH/ C - metp ¢
ABTOMAaTHUYECKON KaTMOPOBKOH U
aBTOTepMOKoMIeHcarmei) (maB.Ne 41013401712)
11. IIpoexrop NEC M361 X (unB.Ne 41013401705)
12. Cuctemusrii komruiekt: [Ipomueccop Intel
Original LGA 1155, BenTunstop, MaTepuHcKas
IiaTa, maMsITh, JKECTKUI UCK, BUACOKApTa,
MOHHTOP, YCTPOMCTBO IJIsl YTEHUS KapT MaMsITH,
MIPUBOJ, KOPITYC, KJIABAATypa, MBI (MHB.Ne
41013401698)

13. Cron 1abopaTOpHBI XUMHYECKUAN
(1200x600x750) cToNemH. MIaCTHK/KapKac al.
npoduie (MEB.Ne 41013602351, 41013602350,
41013602336, 41013602335, 41013602334,
41013602333, 41013602332, 41013602331,
4103602330, 41013602329, 41013602328,
41013602327, 41013602326, 41013602325,
41013602324, 41013602323, 41013602322)

14. Hletikep-unkybarop ES- 20/60 ¢ mnarhopmoit
P-16/250, BioSan, ¢ nepxxaremem s 16 mryk 250
mit xon6/crak. BS-010135-CK (uaB.Ne
21013400713)

15. Pedppakromerp UPD-45452M ¢ moacBeTkoi U
qorn.mkanoi. (uuB.Ne 41013401711)

16. Yuprpotepmoctat (uHB.Ne 1101040311)

17. llkad mis XxpaHeHHs 1a00paTOPHOI IOCYABI
(800x450x1950) monku rIacTuk/ Kapkac ai.
npodmis ¢ 3amMkoM (MHB. Ne 41013602357)

1. Microsoft Windows 7 (iuueH3ust ot
31.12.2013 Ne 49413124, GeccpodHO).
2. Microsoft Office 2010 (mueHsus ot
04.06.2015 Ne 65291658, 6eccpouHo).

VYuebHas aynuropus Ui
CaMOCTOSITENBHOM PaboThI
(r. Mu4ypHHCK,
yn.MuTepHanyonanbHas
101; 3/2396)

1. Hocka kmaccHas (uHB. Ne 2101063508)

2. Kamro3u (unB. Ne 2101062717)

3. Kamo3u (nuB. Ne 2101062716)

4. Kommerotep Celeron E3500, maTt. mutata ASUS,
omep.mamats 2048Mb, moruTop 19"AOC (uHB.Ne

1. Microsoft Windows XP,7 (mumensust ot

31.12.2013  No 49413124,  GeccpouHo).
2. Microsoft Office 2003, 2010 (nuieH3us OT
04.06.2015  Ne 65291658,  OGeccpouHoO).

3. AutoCAD Design Suite Ultimate (moroop

2101045283, 2101045284, 2101045285) oT 17.04.2015 Ne 110000940282);
5. Kommsrorep Pentium-4 (naB.Ne 2101042569) 4. nanoCAD (Bepcus 5.1  nokambHas,
6. Mono6xox iRU308 21.5 HD i3 oOpa3oBaTellbHas JIMIEH3HS, CEpUIHBIII HOMEp
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3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJIaBuaTypa, Melb (MHB. Ne 21013400521,
21013400520)

7. Kommerorep Dual Core E 6500 (naB.Ne
1101047186)

8. Kommerorep Toprano Cope-2 (naB.Ne
1101045116, 1101045118, 1101045117)

9. Okpan Ha mTatuBe (MHB.Ne 1101047182)

NC50B-270716  nuueH3uss  AEHCTBUTENbHA
OeccpouHo, OecruiaTHas).
5. IIporpammusiii kommieke «ACT-Tect Plus»
(muen3uonHbI gorosop ot 18.10.2016 Ne JI-
21/16).

6. THUC Maplnfo Professional 15.0 mis
Windows IS Y4eOHBIX 3aBeICHUI
(mueHsnoHHEIE  goroBop ot 18.12.2015
Ne123/2015-y)

KommbroTepHas TeXHUKa TOJKIIOYEHA K CeTH
«UHTepHeT» u obecnedeHa qoctynom B SMOC
YHHBEPCUTETA.

Pabouas mnporpamma gucuuruimHel «OOm@as OHOJOTHA W MHKPOOHONOTHS» COCTaBlICHAa B
cootBeTcTBUM ¢ TpeboBanusmMu OI'OC BO mno wnHanpaBnenuto mnoarotoBku 19.03.01

buorexHnonorusi (ypoBeHb OakallaBpHaTa), yTBEPXKIECHHOrO MPHKa3oM MHHHCTEPCTBA 0Opa3OBaHUS U
Hayku P® Ne 736 ot 10.08.2021.

ABTOpBI: IOLEHT, KaH/I. C-X. HAYK _ XosanoBa E.B.,
JIOLIEHT, KaHJ. C-X. HaAyK Tutosa JI.B., .

Peniensent: goueHT kadeapsl OMOIOTHUU U
XUMHAH Kysnenona P.B..

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosanusimu PI'OC BO

[TporpamMa paccMoTpeHa Ha 3acefaHuM Kadeapbl CaJ0BOJCTBA, OHMOTEXHOJIOTHH H
CEJIEKIIMM CEMEHOBO/ICTBA CEJIbCKOXO3SMCTBEHHBIX KYIbTYp (IpoToKo Ne 9 ot «18» anpens 2022
T.)

[IporpaMmma  paccmMoTpeHa  Ha  3acelaHud  Yy4eOHO-METOAMYECKOM  KOMMCCUU
IInopooBomHuoro nactutyta uM. M.B. Muuypnna Muuypunckoro I'AY (nporokon Ne 8 ot «18»
anpenst 2022 r.)

[Tporpamma yTBepKAeHa pelieHueM Y 4eOHO-MEeTOANYECKOIO COBETa YHUBEPCUTETa
nporokoi Ne ot «21» ampens 2022 r.

IIpoecpamma oononnena u nepepabomana é coomsemcmeuu ¢ mpebosanuamu @I'OC BO

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl caioBOICTBA, OMOTEXHOIOTHH 1
CEJNIEKIIUN CEMEHOBOJICTBA CEIbCKOX03SIMCTBEHHBIX KyJIbTYp (mpoTokon 1 Ne 11 ot 19 utons 2023
r.)

[Tporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOANYECKOH KOMUCCUU MHCTUTYTA
(yHIIaMeHTaJIbHBIX U MPUKIIAJHBIX arpoouorexHoioruil um. N.B. Muuypruna Mudyprunckoro
I'AY (npotokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBep)KIeHa Ha 3acelaHUM Yy4eOHO-METOJIUYECKOT0 COBETa YHUBEPCUTETa
(mpotokon Ne 10 ot 22 urons 2023 r.).

Ilpoecpamma nepepabomana u dononnena ¢ coomsemcmesuu ¢ mpedosanuamu @IOC BO

[Tporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl CagoBOJICTBA, OHMOTEXHOJIOTHH H
CeJIEKIIUH CeTbCKOX03IUCTBEHHBIX KYIbTYp (mpotokon Ne 11 ot 3 mas 2024 ).
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[IporpamMmma paccMoTpeHa Ha 3acelaHUd y4eOHO-METOAMYECKOM KOMHCCUU WHCTHUTYTA
(byHIaMEHTANBHBIX U TMPHUKIATHBIX arpoOuoTexHonoruit uM. M.B. Muuypuna MudypruHCKOTO
I'AY (mporokosn Ne 10 ot 20 mast 2024 r.).

[IporpamMma yTBepkJeHa Ha 3aceJaHUM Y4eOHO-METOJMYECKOTO COBETa YHHBEPCHUTETA
(mpotokon Ne 10 ot 23 mas 2024 r).

Opurunan JTOKyMEHTa XpaHUTCS Ha Kadeape caloBOACTBA, OUMOTEXHOJIOTHH U
CEJIEKLUU CEIbCKOXO035IMCTBEHHBIX KYJIbTYP
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