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1.Ilein ocBOeHUSI TMCHMILUIMHBI (MOMLYJIA)

LlensiMu OCHOBaHUS AUCIMIUIMHBI (MOMAYJIS) SBJISIOTCS (OPMUPOBAHUE Y O0YYAIOIIHXCSI
MOJIHBIX U YETKUX 3HAHHH 10 00I1ei OMOIOrHH U MUKPOOHOIOTHH.

OOyuaromuiicst AOJKEH OCBOUThH: XMMUYECKHE OCHOBBI JKHU3HH, IUTOJIOTHIO; YPOBHHU
OpraHM3aluu S>KUBBIX CHUCTEM; MHOTr000pasue MPOKapuoT; HApCTBa JKMBOTHBIX M LAPCTBa
pacTeHHii; OCHOBHBIC 3aKOHOMEPHOCTH HACJICJACTBEHHOCTH M HW3MCHYMBOCTH OPTraHM3MOB,;
nepeiayd HaclIeJICTBEHHOH MH(OpPMAIUMHU; CIIOCOOOB Pa3MHOKEHHS U BOCIIPOU3BEACHUS JKUBBIX
OpPraHM3MOB; aHATOMHUIO, (PU3HOJIOTHIO ¥ TUTHEHY YeJIOBEKa; 3aKOHOMEPHOCTH BOSHUKHOBEHHUS U
ABOJIIOIIMOHHOTO Pa3BUTHUS JKU3HU Ha 3emiie; OCHOBHBIE MOJOXKEHUs o Ouocdepe um HOOChepe;
B3aUMOCBSI3U MEX]y )KUBOW MPHUPOION U aOMOTHUYECKMMHU U OUOTHYECKUMH (PaKTOpaMH, OXpaHy
OKPYKaroLIEH Cpebl.

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

Jucuunnmna otHocuTes K bioky 1 «Aucuummmnel (Moxynn)y», O0s3arenbHas 4acTb
b1.0.14.

s ocBOeHUsl NUCUUIUIMHBI O0ydYaroliMiics JOKEH OBJAJAETh OCHOBHBIMHM HOHSTHUSIMHU
CIIEAYIOIIMX JUCUUIUIMH: «Martematuka»; «OcCHOBBI OHOXMUMUN», «OpraHudeckas XUMHs,
«OO01as 1 HeOpraHUYeCKask XUMHUSI.

Kypc «O6muas 0uonorust 1 MUKpOOHOJIOTUS» SBISETCS OCHOBOIIOJIATAIOLIUM U1 U3yUCHUS
TakMX JUCHUIUIMH Kak: «Lluronorus u rucronorusy», «Knerounas ouorexnonorus», «Perynauus
MeTabonu3ma KieTkn», «buorexHomorus pacteHui», «llumesas Ouorexnosorus», «l'eHHas
uHKeHepus», «OCHOBBI (DUTOMMMYHOJIOTHH», «JIekapcTBeHHBIE pACTEHUSI B MEIUIIMHCKON
OMOTEXHOJIOTUN».

3. Ilnanupyembie pe3y/bTaThbl 00y4eHHS MO0 TMCUUILINHE, COOTHECEHHbIE

¢ IVIAHUPYEMbIMHM Pe3yJbTaTaAMH 0CBOEHUsI 00pa30BaTeIbHOI NPOrpaMMbl

[lponiecc  m3ydeHuss JUCLUMIUIMHBI HampaBieH Ha  (QOPMUPOBAaHHE  CIIEAYIOILUX
KOMITETECHIIMMN:

VK-1. Cnoco0OeH oCymecTBIATh MOUCK, KPUTUUYECKUN aHAIM3 M CUHTE3 MH(pOpMaluy,
MPUMEHSTh CUCTEMHBIN TIOJIXO/T JJIsl PEIICHHUS TIOCTABIICHHBIX 3a]a4

OIIK-1. CnocobeH u3yuyaThb, aHAIU3UPOBATH, MCIIOJIb30BaTh OMOIOTHYECKHE OOBEKTHI U
MPOIECChl, OCHOBBHIBAsSCh Ha 3aKOHAX W 3aKOHOMEPHOCTAX MAaTeMaTHYeCKuX, (PH3MUECKUX,
XUMUYECKUX M OMOJIOTMYECKUX HayK U UX B3aMMOCBSI35X

OIIK-7. Crnoco0GeH MpOBOAUTH JKCIEPUMEHTAIbHBIE HCCIECIOBAHUS M HCHBITAHHUS TIO
3aJJaHHOI MeToJauKe, HaOMIOJeHUs U M3MepeHHs, oOpabaTbiBaTb W HUHTEPIPETHPOBATH
SKCIIEpUMEHTAIbHBIE JTaHHBIC, MPUMEHSS MaTeMaTHuecKue, (u3ndeckue, (PU3MKO-XMMHUYECKHE,
XMUMUYECKHe, ONOIOTHYECKUEe, MUKPOOHOIOIHYECKHE METObI

Kon u Kpurtepun onieHuBaHUs pe3ynbTaTOB O0y4YeHUs
HauMCHOBAaHUC KOZ[ u HU3KUN
YHUBEPCAIBHOM | pamMmeHOBaHWE | (JOMOPOTOBBIH,
KOMICTCHIIMHU HHJIMKATOpa KOMIIETEHITHS o o
MOPOTOBBIN 0a30BEIi .
JIOCTHKEHHUS HE MIPOJBUHYTBIN

YHUBEPCANBHBIX | COPMHUPOBaAHA)
KOMIIETEHITII

KaTeFOpI/IH YHUBCPCAJIbHBIX KOMHCTCHHI/Iﬁ - CucremHoe u KPHUTUYCCKOC MBIIIJICHUC

VK-1. Criocoben | U-1yy.1 — He anamusupyer | Crmabo B nocrarounoii | Ha BeicokOM
OCYILIECTBIIATH AHanm3upyer IIOCTABJICHHYIO | aHAIM3UPYET CTEIIEHU YpOBHE

ITOKCK, MOCTABJICHHYIO | 3a/ady, [TIOCTABJICHHYIO | aHAITM3UPYET aHAIIM3UPYET
KPUTHYECKUN 3azaay, BBIAESS €€ 3a/avy, ITOCTABJICHHYIO | MOCTABIICHHYIO




aHaJIu3 U CUHTE3
nH(OpMaITIHy,
MPUMEHSTh
CHCTEMHBIH
MMOJIXOM, JAJIs
pelieHus
IMOCTaBJICHHBIX
3a71a4

BEIJICTISIS €€ 0a3oBbIc BBIJICTISIS €€ 3anauy, 3a/auy,
0a3oBbIC COCTaBIISIIOIINE, | Oa30BbIC BBIJICIISIS €¢ BBLJICIISS €€
COCTABJISIIONINE, | OCYIIECTBISET COCTaBJISIONM | 0a30BbBIC 0a3oBbIe
OCYIIECTBIISICT JICKOMIIO3HIIAIO | €, COCTaBJISIONINEG, | COCTABISIONIH
JICKOMITO3UIIMIO | 331a4K OCYIIECTBISIET | OCYIIECTRIISET e,
3aa4n JICKOMITO3HIIM | JICKOMITO3UIIHIO | OCYILECTBISICT
10 3a7a4H 3a/1a4u JICKOMITO3UITU
10 331241
N-2yx1 — He moxer Henocrarouno | JlocraTodno YcnemHo
Haxomut n HAXOJUTh U HAXOJUT U XOPOIIIO HAXOJUT U
KPHUTUYICCKU KPUTHYCCKH KPUTHYCCKH HAXOJWT U KPUTHYCCKU
aHaAIU3UpyeT aHANM3UPOBATh | aHAU3UPYET | KPUTHUECKU aHaM3UPYeET
nH(OopMaIuio, nHpOpMaITHIo, rH(pOpMAINIO, | aHATH3UPYET nH(popMaImio,
HEO0XOUMYIO HEO0XOIUMYIO He00X0uMYyI0 | HH(OPMAITHIO, HE00XOIUMYIO
JUTSI pEIICHUS JUTSL PEIICHUS JUISL PEIIEHUS. | HeOOXOTUMYIO JUTSL PEIICHUS
MOCTaBJICHHOU MOCTaBJICHHOMN MOCTABJICHHON | IJIA pelIeHust MOCTaBJICHHOMN
3a7auu 3aJ1auu 3aJ1a4yu MOCTaBJICHHOMN 3aJ1auu
3aJ1a4u
NA-3yk1 — He moxer Ciabo Xopomio OtnnyHO
PaccmarpuBaer | paccMaTpuBaTh | pacCMaTpHUBae | pacCMaTpUBAET | pacCMaTpUBAacT
BO3MOKHBIC BO3MOXHbIC T BO3MOXKHBIC BO3MOKHBIC BO3MOXKXHbIC
BapHaHThI BapHaHThI BapUaHThI BapUAHTBI BAapHaHThI
peleHus peleHus peleHus peleHus peleHus
3a7a4u, 3aJlauH, 3aJ1auH, 3a/1a4H, 3aJ1auH,

OIIEHUBAs UX
JOCTOMHCTBA U

OILICHMUBAs UX
JOCTOMHCTBA U

OILICHHUBAs UX
JIOCTOMHCTBA U

OILICHHUBAs UX
JOCTOMHCTBA U

OILICHMUBAs UX
JTOCTOMHCTBA U

HEIOCTATKH HEJIOCTAaTKU HEIOCTATKU HEJOCTATKU HEIOCTATKU
Na-4yxq — He moxer Heysepenno JocraTtouHo OtnuuHo
AprymentupoBa | GOpMHPOBATH dhopmupyet YETKO dbopmupyet
HO popmupyeT | coOCTBEHHBIE coOcTBeHHBIE | (hopMupyeT COOCTBEHHBIE
COOCTBEHHBIE CYXKICHUS U CYXIIEHHS U COOCTBEHHBIE CYXIIeHHUs U
CYXJICHUS U OLICHKH, OLICHKH, CYXJIEHUS U OLICHKH,
OLICHKH, oTanyaeT GaKThl | OTINYAET OLICHKH, OTINYaeT
otnu4aet (akTel | OT MHEHUH H (hakTel OT otnu4daeT GaxThl | (HaKThI OT
OT MHEHMI U WHTEpIpPETALMA | MHEHUN U OT MHEHU U MHEHUH U
MHTEPIPETALUA | B pacCy>KACHUSAX | HHTEPIPETAl | UHTEpOpeTaunuil | MHTepIpeTany
B PAaCCYXIEHUSIX | IpyTrux iB B PAaCCYKICHMAX | U B
JPYyTUX YYaCTHUKOB paccyXICHUsIX | APYTHX paccyxIeHusX
Y4aCTHUKOB NeSITENTBHOCTH, | IPYyTuX YYaCTHUKOB JPYTHX
JESITEIbHOCTH, | NPUHUMAET YYaCTHUKOB JESITEIbHOCTH, | YYaCTHHKOB
MIPUHAMAET 00OCHOBaHHOE | JESITENBHOCTH, | IPUHUMAET NeSITeNTbHOCTH,
00OCHOBaHHOE | pelIeHHe MIPUHUMAET 000CHOBaHHOE | MPUHUMAET
pereHue MOCTaBJICHHON 000CHOBaHHOE | peleHHe 000CHOBaHHOE
MOCTaBJIEHHON 3aJauu pelieHue MOCTaBJICHHON | pelieHue
3a7auu [TOCTaBJICHHOW | 3a/1a4H MTOCTaBIICHHON
3aJauu 3ajauu
W-5yk1 — He moxer Heysepenno JocraTouHo OtnyHO
Omnpenensietr u OTIPEAETISATh U Onpenenser | 4Y€TKO OTIpesieTIsieT
OIICHHBAET OIIeHHBAThH OIICHHUBAET OTIpEe/IETISieT U OIIEHHBAaET
MOCIIEACTBHSA MIOCIIEACTBHS MOCTIE/ICTBHS OLICHUBAET MOCJEICTBUS
BO3MOXHBIX BO3MOHBIX BO3MOHBIX NOCJIEeCTBUS BO3MOXHBIX
peuieHuit peuieHuit peuieHuit BO3MOXKHBIX peuieHuit
3a7auu 3aJauu 3a/1a4u pereHni 3a/1a4n
3a1a4u

KaTCI‘OpI/ISI O6H_[erO(1)€CCI/IOHaJ'ILHBIX KOMH@TCHHI/Iﬁ - ECTGCTBGHHOHayLIHaH IOATOTOBKA




OIIK-1.
Criocoben
U3y4aTh,
aHAJIM3UPOBAT,
HCIIOJIb30BaTh
OHOJIOrHYECKHUe
O0BEKTEI U
MIPOIIECCHI,
OCHOBEIBAsICh Ha
3aKOHAaX U
3aKOHOMEPHOCTS
X
MaTeMaTHYECKHX,
¢busnuecKux,
XAMHYECKHX U
OMOJIOTHYECKUX
HayK M UX
B3aUMOCBSI3SIX

NA-lomk.: — He 3naer IInoxo 3Haer Xopol1o 3HaeT OtinuaHo
JleMOHCTpHUpYET | OCHOBHEIE OCHOBHEIE OCHOBHEBIE 3HAET
3HAHHE 3aKOHBI U 3aKOHBI U 3aKOHBI U OCHOBHBIC
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI U
3aKOHOB M u TH i 3aKOHOMEPHOC
3aKOHOMEPHOCT | MaTeMaTHYECKH | MaTEeMaTHYCCK | MAaTeMaTHYCCKH | TH
ei X, pusnueckux, | wux, X, (pU3MUecKuX, | MaTeMaTHUYECK
MAaTEMATUYECKH | XMMUYECKUX U (uznueckux, XUMHYECKHUX U HX,
X, QU3HUECKHX, | OMOJIOTMYECKNX | XHMHYECCKUX U | OMONOTHYECKUX | (PU3NUECKHUX,
XUMHYECKUX U HayK 1 UX OMOJIOTMYECKU | HAYK M UX XUMHYECKUX U
OMOJIOTMYECKUX | B3aMMOCBS3CH B | X HAyK U UX B3aHMMOCBSI3EH B | OMOJOTHYECKH
HayK B UX OMOTEXHOIIOTHY | B3aUMOCBSI3€H | OMOTEXHOJIOTHY | X HAyK U UX
B3aMMOCBSI3€HI B | €CKOM B €CKOM B3aMMOCBSI3EH
OMOTEXHOJIOTUY | MIPOU3BOJICTBE OMOTEXHOJIOTH | TIPOU3BOJICTBE B
€CKOM YeCKOM OHOTEXHOIIOTH
MIPOM3BOICTBE TIPOU3BOACTBE YeCKOM
MTPOU3BOJICTBE
UI-20mk.1 — He BhBIIBISIET He Bcerna JocraTtouHo Bceerna
BrisBaser CYITHOCTB U BBISIBJISICT 4acTo BBISIBJISICT
CYIITHOCTh U 0COOEHHOCTH CYIITHOCTh U BBISBIISICT CYITHOCTB U
0COOEHHOCTH OMOJIOTUYECKUX | OCOOCHHOCTH | CYIIHOCTH H ocoOeHHOCTH
OMOJIOTHYECKUX | OOBEKTOB U OHOJIOTHYECKH | 0COOCHHOCTHU OHOJIOTHYCCKU
00BEKTOB H MIPOIIECCOB, X OOBEKTOB M | OMOJIOTHYECKHX | X OOBEKTOB U
MPOIIECCOB, OCHOBBIBASICh Ha | TIPOIICCCOB, 00BEKTOB U MPOIIECCOB,
OCHOBBIBasCh Ha 3aKOHaxX U OCHOBBIBAsICh HpOHCCCOB, OCHOBBIBAsICh
3aKOHAaX U 3aKOHOMEpPHOCT | Ha 3aKOHaX U OCHOBEIBASICh HA | HA 3aKOHAX U
3aKOHOMEPHOCT | X 3aKOHOMEPHOC | 3aKOHAaX U 3aKOHOMEPHOC
AX MATEMATHUYCCKH TAX SaKOHOMepHOCT TAX
MaTeMaTH4YeCKH | X, QU3WUECKUX, | MaTeMaTH4YecK | 5IX MaTeMaTH4eCK
X, QU3UYECKHX, | XUMHUYECKHUX H HX, MaTeMaTHYECKH | UX,
XUMHUYCCKUX U OHOJIOTHUeCKUX | (PU3HUYECKUX, X, puznueckux, | pusnueckux,
OMOJIOTHMYECKUX | HAYK U UX XUMHYECKHUX U | XHUMHUYECKUX H XUMHUYECKUX U
HayK B UX B3aHMOCBS3IX OMOJIOTMYECKH | OMOJOTHYECKUX | OHOJIOTHYECKU
B3aUMOCBSA3AX X HayK n ux HayK " ux X HayK n Uux
B3aUMOCBSA3AX B3aUMOCBSA3AX B3aUMOCBA3AX

Kareropust odmenpodeccnoHanbHBIX KOMITeTeHIHA - Wc

CJICAOBAHUs, KYJIbTypa SKCIICPUMCHTA

OIIK-7.
Cnocoben
MPOBOJIUTH
JKCIICPUMEHTAb
HEIE
HCCIIEIOBAHMS U
HCIIBITAHMS 110
3aJaHHOM
METOJIUKE,
HaOIIOAECHUS U
HU3MEPEeHHMS,
00pabaTwIBaTh U
WHTEPIPETUPOBA
Tb
JKCIIEPUMEHTATb
HEIC JAHHEIE,
MIPUMEHSS
MaTeMaTHYECKHE,
¢dusnyeckue,

N-lonks— He Bnazeer He Bcerma JocraToyHo Bceerna
Bnangeer METOIUKOM BIIQJICET YacTO BiaJICCT BJIAJICET U
METOIUKOM AKCIIEPUMEHTAIT | METOJIUKOM METOUKOM MIPUMEHSET
OKCIIEPUMEHTAN | BHBIX SKCTIEPUMEHTA | DKCIIEPUMEHTAT | METOJUKY
BHBIX HCCJEOBAHUN U | JIbHBIX BHBIX AKCIIEpUMEHTA
HWCCIIEOBAHNM M | MCIBITAHUH, HCCIJIEJOBAHUM | WCCIICIOBAHUM M | JILHBIX
HCITBITAaHUH, HaOJIOIEHUHN U W UCHBITAHUM, | WCIIBITAHHH, HCCIIeJOBAaHNH
HaOIIOACHUN U HU3MEpEHUi HAOJIOIECHNUNA U | HAOIIOACHUN U ¥ UCTILITAHUH,
U3MEPEHUN HA3MEPEHUM U3MEpPEHUI HaOrOIeHUH U
M3MEpEHUH
NI-20nk7— He ymeet He Xopormo ymeer | OTau9HO
Ywmeer 00pabaTeIBaTh U | JOCTATOYHO o0pabaTeIBaTh U | yMeeT
00pabaThIBaTh U | HHTEPIIPETUPOB | yMeEeT WHTEPIPETUPOB | 00pabaThiBaTh
UHTEPHPETUPOB | aTh oOpabaThiBaTh | aTh H
aTh JKCTIEpUMEHTANT | U SKCTIEPUMEHTAT | WHTEPIPETUPO
DKCIIEpUMEHTA | bHEIC TaHHEIE, WHTEPIPETHPO | HHBIC TAHHBIC, BaTh
bHBIC JaHHEIC, MPUMEHSS BaTh MIPUMEHSIS SKCIEPUMEHTa
TIPUMEHSIS MaTeMaTHYECKH | DKCIIEPUMEHTA | MAaTEeMAaTHYECKH | JIbHEIC
MaTeMaTU4YecKu | €, JIbHBIC e, JIaHHBIE,




¢duzuKo- e, OuodusnuecKre | JaHHBIE, Onodu3NUecKre | MPUMEHSSI
XUMHIYECKHE, OMOpU3NUECKUE | , XUMUYECKUE, TIPUMEHSISI , XUMUYECKHE, MaTeMaTHUYECK
XUMHYECKUE, , XUAMHYECKUE, OMOJIOTHYECKUE, | MAaTeMaTHYeCK | OMOJIOTHYECKUE, | ue,
Ouojoruueckue, | OMOJIOTMYECKHE, | MUKPOOHOIOTHY | HeE, MUKPOOHOJIOTHY | OMo(U3HIECKU
MHKpPOOHOJIOTHYE | MHKPOOHOJIOTHY | €CKUE METOIBI OMOPU3NIECKN | €CKHE METOIbI e,
CKHE METOJIbI €CKUE METOJIBI e, XHUMHUYECKUE,
XUMHYECKUE, OHMOJIOTHYECKU
OMOJIOrHYECKHU e,
e, MHKPOOHOJIOTH
MHUKpOOHOIIOT YecKue
WYECKUE METO/TBI
METOIBI
NI-30mk.7 - He npumensier He Bcerna JocraTouno Bcerna
[Mpumenser B B MPUMEHSET B | MPUMCHSET B MPUMEHSET B
npodeccuonans | mpodeccronans | mpodeccroHan | MpodecCHoHATb | MPOPECCHOHAT
HO HOHI BHOU HOH BHOU
JIESATSIIbHOCTH JIESTSILHOCTH JIESATCIILHOCTU | JICATCIIbHOCTH JESATSILHOCTH
OuojoruuecKkue | OMOJOTHYECKHe | OMOJOTHYECKH | OMOJIOTHYECKHE | OHMOJIOTHYECKH
" u eu u eH
MHUKPOOHONIOTHY | MUKPOOHOJIOTUY | MUKPOOHOJIOT | MUKPOOHMOJIOTHY | MHKPOOHOJIOTH
€CKHE METOJIbI €CKHE METO/IbI UYECKHE €CKUE METOJIbI YEeCKUe
WCCIICTIOBAHUS HCCIICIOBAHHUS METOIBI HCCIICZIOBAHHS METOIbI
MUKPOOPTraHU3M | MUKPOOPTaHU3M | HCCICIOBAaHUS | MUKPOOPTAaHU3M | MCCIICOBAHMUS
OB (BHPYCOB, OB (BUPYCOB, MUKPOOpraHu3 | OB (BUPYCOB, MHUKPOOPTraHu3
OaxTepuit) OaxTepuii) MOB (BHPYCOB, | OakTepuid) MOB (BHPYCOB,
OaxTepuit) OaxTepuit)

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yUYaOIIUICS TOJIKEH:

3HaTB:

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUILINH;

- COBpPEMEHHBIE MpeACTaBICHUs (PU3NUECKON KapTUHBI MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3a-
KOHOMEPHOCTSIX, CTPOCHUH BELIECTBA JIsl TOHUMaHUS OKPY’KaIOIEro MUpa U SIBJICHUM IPUPO-1bI,
- OMOTEXHOJIOTHYECKHUE MPOLIECCHI;

- CHCTEMY MEHE)KMEHTa KauecTBa OHOTEXHOJIOTMYECKON MpPOAYKIMU B COOTBETCTBHUH C
TpeOOBAHUAMHU POCCUHCKUX U MEXTYHAPOJHBIX CTAH/IApPTOB KauecTB

- YpOBHU OpraHu3aliii U CBOWCTBA >KMUBBIX cucTeM. Ponb OGmonormyeckoro pasHooOpasusi, Kak
BeAylIero (pakTopa yCTOHUYMBOCTH )KUBBIX CUCTEM M OMOC(EPHI B LIEJIOM;

- XMMHMUYECKYI0 OpraHu3alliio, CTPOEHHE M (PYHKIMU KJIETKH MPOKapUOT U 3YKapuoT; OOMeH
BELIECTB U IPEBPALICHUE YHEPIUU B KIIETKE; BOCIPOU3BEIACHHE W JKM3HEHHBIE LIUKIIBI KIIETKH,
Pa3MHOXKEHHE U UH/IMBUyaJIbHOE Pa3BUTHE OPTaHNU3MOB;

- MHOrooOpasue *)HBOH MPUPO/IbI; MOP(HOJIOTHIO, (PU3HOIOTHIO, SKOJIOTHIO OCHOBHBIX I'PYIII
MIPOKApUOT U AYKAPUOT; 3aKOHOMEPHOCTU MX POCTA, Pa3BUTUSL M PA3MHOXKEHUS;

- 3aKOHOMEPHOCTH HACJIEZJOBAHNS U U3MEHYMBOCTH, OCHOBBI CEJIEKIIUH )KUBBIX OPTaHU3MOB,

- aHaTOMMsI, (PU3MOJIOTUIO U TUTHEHY YEJIOBEKa;

-3BOJIIOLIMOHHOE YYE€HUE, MUKPOABOJIIOLUIO U MAaKPO3BOJIIOLMIO; TE€HETUUYECKUE U DKOJIOTUYECKUE
OCHOBBI BOJIIOINH; TIOHSATHE Onocdepsl;

- OCHOBHBIE 3aKOHOMEPHOCTH (DYHKIMOHUPOBaHMA OHOChepbl U UeloBeKa, TJI00aJbHbIe
MpoOJIEMBbl  OKpY’Kalolleil cpenbl; KOJOTHYECKHE MPHUHIMIBI PAlMOHAIBHOTO HCIOJIb30BaHUS
IIPUPOJHBIX PECYPCOB.

- MeTaboJM3M MHKPOOPraHM3MOB; TpOIecChl OMOCHMHTEe3a W OuoTpaHchopmanuu;  MyTH U
MEXaHU3Mbl MpeoOpa3oBaHMsl PHEPIUM B KUBBIX CHUCTEMaX; OpraHM3alus OMOCHHTETHYECKHX
MPOIIECCOB B KJIETKAX MPOKAPHOT M DYKAPHOT; BTOPUYHBIE META0OJUTHI (CHHTE3 (PEPMEHTOB,



BUTaMHHOB, THOOCPEITIHHOB, TOKCHHOB, aHTHOMOTHKOB, aIKaJIOMI0B); TPAHCIOPT CyOCTpaTOB U
MIPOJYKTOB;

Ymers:
- NPUMEHSTH MOJyYeHHbIC 3HAHUS, YMEHUS U HaBBIKH JJIs peau3aliy U yIpaBieHUss OMOTEXHO-
JIOTHYECKUMH TMPOIECCAMHU;
- OLIEHUBATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C YYETOM SKOJOTHYECKHX MOCIEACTBHMA HX
MIPUMCHCHHS,
- MIPUMEHSTH MOJIyYEHHBIC 3HAHUS, YMEHUS U HABBIKU JIJISl peasId3alii U YIpaBieHHUs] OMOTEXHO-
JIOTHYECKUMH IMPOIECCAMHU;
- peanu30oBbIBaTh W YIPaBIATH CHUCTEMOM MEHEPKMEHTa KadyecTBa OHMOTEXHOJIOTMYECKOM
MPOAYKIIMK B COOTBETCTBHHM C TPEOOBAHUSIMH POCCHMCKHUX M MEXKIYHAPOJHBIX CTaHIAPTOB
KauyecTBa,
- OpraHu3oBaTh W BECTH HAYYHO-UCCIEIOBATEIBCKYI0 W TPAKTHYECKYIO JCSITCILHOCTh B
nabopaTopun 00TaHUKUA, MUKPOOHOJIOTHH;
- OCBaWBaTh W MPHUMCHITh B padOTe METOIUKH OOTAHHMYECKUX, MUKPOOHOJIOTHYCCKHX U APYTUX
HaOJIIONECHUII;
- BECTH HAOJIO/ICHUS U SKCIICPUMEHTAIBHBIC HCCIICIOBAHUS MUKPOOUOJIOTHYECKUX MPOIIECCOB,;
- paboTaTh ¢ IUTEpaTypoil U HH(GOPMALIMOHHBIMU CHCTEMAaMHU C LIEJBIO MOJIyuYeHus: HH(GOpMaInu;
- cobupath, 00pabaThIBaTh, aHATM3UPOBATH U TPEACTABIATH MOJYYCHHBIC YKCIICPUMEHTAILHEIC
JaHHbIE;
- NMPUMEHUTHh TEOPETUYCCKUE 3HAHUS HA MPAKTUKE, AHAIU3UPOBATH POJb BHYTPUKICTOUHBIX
KOMITOHEHTOB, OHMOIOJIMMEPOB UM BBISIBIATH B3aWMOCBSI3b OHOXMMHUYECKHUX MPOIECCOB KIIETKU;
OOBSICHATH OMOXMMHYECKYIO HAMPABICHHOCTH MPOIIECCOB, OCYIECTBISEMBIX MUKPOOaMH,
- IPUMEHATh MaTeMaTUKO-CTaTUCTUUYECKHE METObI 111 00pabOTKU IKCIIEPUMEHTABHBIX TAaHHBIX
B MUKPOOHOJIOTHH; UCITOJIb30BAaTh CBOMCTBA MHKPOOPTAHU3MOB B OMOTEXHOJIOTHH;

OTpEeNATh XapaKTep, HAaIMpaBICHHOCTh M TMOCIEJICTBUS CBOEH mpodeccHoHanbHON
JEeSATSILHOCTH IS IPUPOTHBIX KOMITJICKCOB M UX KOMITOHEHTOB;

HCIIONIb30BaTh TEXHHUYECKHUE CPEACTBA, OOECIEYMBAIONIUE IMPOU3BOJCTBO IKOJIOTHMUECKU
YUCTOM MPOAYKIUH.

Baanerb:

- METOJMKOW MaTeMaTHUECKOTO aHAJIN3a PE3yJIbTAaTOB TOJIEBHIX U JIAOOPATOPHBIX UCCIICIOBAHMIA;
- METOJJaMH OIICHKU TEXHUUYECKUX CPEJICTB U TEXHOJOTUH C YUETOM HKOJIOTHUECKUX MOCIIEICTBUI
WX MIPUMEHEHHUS;
- METOJaMM  YIpaBleHUS OHOTEXHOJIOTHMUECKUMHU TMPOILIECCaMH, pealu3alid  CHCTEMBbI
MEHEPKMEHTA Ka4ecTBa OMOTEXHOJIOTUICCKON TTPOYKIIHH;
- METO/IaMU OMOJIOTHYECKOTO 00eCTIeYeH sl POU3BOJICTBA;
- HaBbIKaMU paloOTHI B J1aOOpaTOPUSAX MUKPOOMOIOTHH U APYTHUX;
- OCHOBHBIMHU METOJMKAaMHU UCCIIEJIOBAHUS YKUBBIX OPraHU3MOB,;
- MpaBWJIaMH 0€30MaCHOCTH PabOThl B MUKPOOHOJIOTUYECKON 1abopaTOpuu.

3.1. Marpuna cooTHeceHUsI TeM/pa3ae/ioB y4eOHOH AMCHUILVIMHBI (MOXYJIsl) H
¢GopMupyemMbIX B HHMX YHHUBEPCAJIBHBIX H  00mIENpodeccHOHAIbHbIE
KOMIIeTeH Uil

Tembl, paziensl JUCUUTLTAHBL OoGriee
VK-1 | OIIK-1 | OIIK-7 KOJI.-BO
KOMII.
Pasgen 1. )Kussle cucteMsl + + 3
Pasgen 2. Pa3Butne xu3Hu Ha 3eMiie + + 3
Pazgen 3. Kuerounas teopus. CrpoeHue + + 3
pPaCTUTENBHOMN KIETKH.




Paznen 4. XumMuueckue KOMIIOHEHTHI )KUBOT'O + + + 3
Pasznen 5. Muoroobpasue xu3Hu + + + 3
Paznien 6. DBOJIOIMOHHOE YUECHHE. + + 3
Paznen 7. Bocipon3BOACTBO U pa3BUTHE + + 3
KUBBIX CUCTEM.

Pazgen 8.  3akoHomepHOCTH  mepenayu + + 3
HaCJIeICTBEHHON nH(OopManuu

Paznen 9.buocdepa + + 3
Paznen 10. Anatomus, pusnonorus u + 3
9KOJIOTHSI YEJIOBEKa.

Paznen 11. BnusiHue 3KOIOTHYECKUX + + 3
(haKkTOpOB Ha >KUBBIE OPTAHU3MBI.

Pa3znen 12. MoHUTOpUHT 3arps3HEHUN + + 3
OKpY>KaroIlen cpeibl

Pazgen 13. [Iytu 0310poBIeHUST OKPY>KAIOIIEH + + 3
CpeIbl.

Paznen 14. Uctopus pa3BUTHSA + + 3
MHUKPOOHOJIOTHH

Pazgen 15. Mopdosoruss u cucremaTuka + + 3
MHUKPOOPTaHU3MOB.

Pasnenr 16. ®usmomormss ©  I'€HETHKA + + + 3
MHUKPOOPTaHHU3MOB

Pazgen 17. Mukpoopranusmsl U OKpYKaroiast + + + 3
cpena.

Pasnen 18. IlouBenHsble u snuduTHBIC + + + 3
MUKPOOPTaHU3MBI.

Pazgen 19. Meraboyim3mM MUKPOOPTaHU3MOB. + + + 3
Pazgen 20. OcHOBBI MHKPOOHOIOTHYECKOM + + + 3
MIPOMBIIIIIEHHOCTH.

HUTOTO 3

4. CTpyKTYypAa U COAepKaAHUE TUCIUIIMHBI (MOILYJIA)
06111215[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT

gaca.

12 3auérHeIX eauHul, 432 akageM.

4.1. O0beM TUCHUILIMHBI H BBl Y4eOHOH padoThI

Bun 3anaruii

Bcero akagem. yacoB

ITo ounoit hopme 00yueHus

oo 3a04YHOH

BCETO dbopme
3 cemectp | 4 cemectp o0y4YeHHS

2 Kypc
OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI 432 288 144 432
KonraktHas paboTta oOyuarommxcs ¢ 130 80 64 52

npernoiaBaTeIeM

AyIUTOpHBIE 3aHATHS, B T.4. 130 80 64 52
JIEKIIAU 50 32 32 20
IPAKTUYECKHUE 3aHSITHS 80 48 32 32
CamocrosiTenpHas paboTa, B T.4. 275 208 44 371




nmpopaboTka ydeOHOTO Marepuansa 1o 172 140 20 190
JTUCLUTUIAHE (KOHCIIEKTOB TICKIHH,
y4eOHHUKOB, MaTepHaoB CEeTEBBIX
pecypcoB)
BrlmiontHEHME  KOHTPOJIBHOW  paloTHI, 68 48 10 114
HanMcaHue pedepara
HNOJArOTOBKA K clade MOAyJd, 3auera u 35 20 14 67
HK3aMeHa
KonTponb 27 27 9
Bug uToroBoro KOHTpOIIS 3ayer 9K3aMeH IK3aMeH
4.2. Jlekuuu
Ne | Paznen quctumiinHel (MOyJist), TEMBI JIEKIIMHA U UX OObem B akag. | Dopmupyemsble
coJiepKaHue qacax KOMIIETEHIIHUH.

OYHast | 3a04YHa

dbopma | s

obyue | popma

HUS oOyue

HUS

1 Pa3nen 1. JKuBble cucTeMBI 2 1 VYK-1; OIIK-1;
1.1. TIlpeamer u MeToapl OuOJOTMU. YPOBHU OIIK-7
OpraHu3alK KUBBIX CUCTEM.

2 Pazgen 2. PazBurHe :Ku3HH Ha 3eMilie 2 VYK-1; OIIK-1;
2.1. Bo3HHKHOBEHHE KU3HU Ha 3emiie OIIK-7

3 Pazpen 3. Kuerounas Teopus. Crpoenme 4 VYK-1; OIIK-1,
PACTUTEIbHON KJIETKH. OIIK-7
3.1. Ctpoenne M QpyHKIIUM PACTUTEILHONW KIIETKU U €€
OpraHesl.

4 Pa3znen 4. XuMH4YeCKHEe KOMIIOHEHTHI )KHBOI'0 4 VK-1; OIIK-1;
4.1. XUMHYECKHE KOMITOHEHTBI JKUBOTO. OIIK-7
MeTtaboardecKue mpouecchl KIETKH.

4.2 Metabosnyeckne nporecchl KJIETKH.
9 Paznen 5 MHorooopasue Ku3Hu 2 1 YK-1; OIIK-1;
5.1. Xapakrepuctuka napcrsa [ puosI. OIIK-7
Xapakrepucrtrka napersa Pactenus. Xapakrepuctuka
napctBa JKuBoTHBIE.
6 5.2 I'pu6s1. Huzmme rpudsl: kinacc 3UrOMHIETHI, 2 1 VYK-1; OIIK-1;
kj1acc OOMUIETHI. OIIK-7
1 5.3 Beicme rpu6st: Kinace Cymuatsie rpu6sl. Kiace 2 1 VYK-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: Kinacce J[BynonbHble, 4 YK-1; OIIK-1;
OIHOIOJIBHBIE OIIK-7

1 Pa3nen 6. DBoJIIOIIHOHHOE YUeHUE 2 YK-1; OIIK-1;




6.1 ®opma ectecTBEHHOr0 0TOOpa (IBMIKYIIMMA U CTa- OIIK-7
owinsupyomuii). ckyccTBEHHBIH OTOOp B CENEKLINU

pacTeHuH U )KUBOTHBIX

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

7.1 PazmHoxeHue. BocmpousBoacrtBo. YepenoBaHue

a3 pa3BUTHA.

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

8.1. T'enernyeckuii KOI W €ro peajau3anus:

TPAHCKPHILIUS, TPAHCIISILIMSL.

Pa3nen 9.buocdepa YK-1; OIIK-1,
9.1. Tlonstue o Omochepe. I'paHunBl U CTPYKTypa OIIK-7
KHU3HH B OMocdepe 1 orpaHnIuBaONIue (pakTopsl.

Paznen 10. Anarommusi, (pU3HOJIOTHSI M IKOJIOTHUSA YK-1; OIIK-1,
YeJIOBEKa. OIIK-7

10.1. Crpoenne u pyHKIMHU TOKPOBOB Tejla, OMOPHO-

JIBUTaTEIbHOM, IHILEBAPUTEIBLHOM, KPOBEHOCHOM M

IMM}aTHYecKoil cucTeM opraHusma.

10.2. Cucrema opraHoB japIxaHus. BeiaenurenbHas,

HEpBHAs, OHAOKpHHHas cucreMbl. CTpoeHue U

(YHKIIMM OPTaHOB CJIyXa U 3pEHHUS.

Pa3znen 11. Bausinue 3K0JI0rH4ecKux (paKTOpoOB Ha YK-1; OIIK-1,
sKMBbI€ OPraHU3MBI. OIIK-7

11.1 Bausgnue aOHMOTHYECKHX, OHOTHYECKHX U

AQHTPOIIOTEHHBIX (DAKTOPOB HA JKUBBIE OPTaHU3MBI.

Pa3znen 12. MoOHUTOPHHT 3arpsi3HeHH i YK-1; OIIK-1,
OKpY:KaKLIeil cpeabl OIIK-7

12. 1. DOxonoruvyeckuif MOHHUTOPHUHT. XHUMHUYECKHE,

¢u3ndeckue W OMOJOTHMYECKHE METOMAbl OLEHKHU

COCTOSIHUSI OKpYXKaloIlel cpesibl.

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

13.1. Wcnonb30BaHue TOCTHXKEHUI OMOTEXHOJOTMH B

OMOKOHBEpPCHH u ononerpamganuu OTXOJIOB

IPOM3BOJICTBA.

Pa3nen 14. Ucropust pa3BUTHSI MUKPOOHOJIOTHHI VK-1; OIIK-1,
14.1. Ucropust pa3BUTHSI MUKPOOMOJIOTUU KaK HAyKH, OIIK-7
poOJIEMbI CTAHOBJICHUS.

Paznen 15.Mopdoorus u CHCTEMATHKA VYK-1; OIIK-1;
MHKPOOPIraHU3MOB. OIIK-7

15.1 Mopdosorus u cucTeMaTika MUKPOOPTaHU3MOB.

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

Pazgen 17. MHMKpPOOpPraHu3Mbl M OKPYKaIOLIasi YK-1; OIIK-1;
cpena. OIIK-7

17.1. BnusHue aOMOTHUECKUX U OMOTHYECKHX

(akTOpOB HA MUKPOOPTaHU3MBI.

Paznen 18. IlouBenHble U JNU(UTHBIE YK-1; OIIK-1;
MHKPOOPraHu3MBbl. OIIK-7




18.1 [MouBenHbIe ¥ SMUPUTHBIE MUKPOOPTAHHU3MBbI

N

Paznen 19. MeTa6o1u3M MHKPOOPraHU3MOB.
19.1. Meraboauyeckue MPOILECCHI
KJIETKAaX.
19.2. Mukpo6Hoe npeBpalieHue yriepoja a3oTa..
19.3. MukpoOHOe TpeBpalIeHue Cepbl,
xKele3a v JIp. DIICMEHTOB.

B  MHUKPOOHBIX

hocdopa,

VK-1; OIIK-1,;
OIIK-7

Hroro

64

4.3. llpakTHyecKue 3aHsITUs

pasne
na

HanmenoBanue 3ausaTus

O0bpeMm B
aKaj. yacax

O0BeM B akajl.
yacax st
3a04H.

dopmMmupyembie
KOMIIETCHIINH

TexHuka 6e30nacHOCTH
pH paboTe B XUMUYECKUX
1 MUKPOOMOJIOTUYECKUX
1ab0paToOpHsIX.

Y CcTpoiicTBO MUKPOCKOTIIA,
npaBmuia oOpalleHus ¢
HUM.

TexHUMKa MUKPOCKOIIHH.

4

2

VYK-1; OIIK-1; OIIK-7

Oco0eHHOCTH CTPOEHUS
9YKapPUOTUYECKOW KIICTKH

VYK-1; OIIK-1; OIIK-7

[Inactunel. Crpoenue u
byHKIHAHA TJIaCTHI.
3amnacHble HEPaCTBOPUMBIE
MUTaTeNlbHbIE  BEIIEeCTBA
pacCTUTENBHOMN KIIETKHU.

VK-1; OIIK-1; OIIK-7

CtpoeHnue KJIETOYHON
CTEHKH u ee
BUJIOM3MEHEHHSI

YK-1; OIIK-1; OIIK-7

ABTOTPOHOCTB,
reTepoTPOPHOCTS.
doTocuHTE3, XEMOCHUHTE3,
OaKTepuaTbHBIN
¢dboTocuHTE3. DHEpreTHye-
cKoe o0ecreueHne KIETKH.
Anabomm3Mm. Karabommsm.
DHepreTu4eckuii o0OMeH.

VYK-1; OIIK-1; OIIK-7

JleneHue KIETKU: aMUTO3,
MHTO3, MEHO3

VK-1; OIIK-1; OIIK-7

11

O1EeHKa DKOJIOTHYECKOTO
COCTOSTHUS BOJIBI

VK-1; OIIK-1; OIIK-7

11

JInxeHonHgUKaLUS
DKOJIOTUYECKOTO
COCTOSIHUSI BO3/lyXa

VYK-1; OIIK-1; OIIK-7

15

Mopdomorus
MHUKPOOPTaHU3MOB.
3HAaKOMCTBO ¢ (opmMaMu

VYK-1; OIIK-1; OIIK-7

10




MHUKPOOOB.

15 [IutaTensHble cpenbl AJIs VK-1; OIIK-1; OIIK-7
KYJIbTUBHPOBAHUS.
MHUKPOOPTaHU3MOB.
15 Meroapl  CTepUIM3AINH VK-1; OIIK-1; OIIK-7
MUTATENBHBIX ~ Cped U
MIOCY/IbI
15 [IpuroroBnenne VK-1; OIIK-1; OIIK-7
MUTATEJIbHBIX cpen.
Mertonbl  CTEpUIM3ALUN.
Crepuim3zanus
MUTATENBHBIX ~ Cped |
MIOCYABD»
16 | Usyuenwue METO/1a VYK-1; OIIK-1; OIIK-7
OKpackl MHKPOOOB TIO
I'pammy. Bprinenenue B
YHUCTYIO KYJIBTYpY.
[IpoBepka YUCTOTHI
KyJabTypel (B ¢opme
MPAaKTUYECKOM
TOJITOTOBKH )
17 N3yuenue BHUJIOBOI'O VK-1; OIIK-1; OIIK-7
cocraBa, MOp(OJIOTUU U
YUCJICHHOCTHU
MHUKPOOPTaHHU3MOB B
TOYBE U BO3IyXE.
17 Omnucanue KOJIOHUHU VK-1; OIIK-1; OIIK-7
MUKPOOPTaHU3MOB o
Mopdororuuaeckum
npusHakaM (B ¢opme
MPAKTUYECKOMN
TTOJATOTOBKH )
18 N3yuenne wMuKpoOHOM YK-1; OIIK-1; OIIK-7
aMMOHHU(pHUKAITUT u
azotduxcamuu (B Gopme
MPAaKTUYECKOM
TOJITOTOBKH )
18 N3ydyenne MuUKpOOHOMH VK-1; OIIK-1; OIIK-7
HUTpO(pUKALIUU u
JTEHUTPOPUKAIIUH (B
dhopme MPaKTUYECKON
TOJITOTOBKH )
18 Brimenenne VK-1; OIIK-1; OIIK-7
a30T(HUKCUPYIOIINX
KJIyOEHBKOBBIX OakTepuit
u3 PacTUTENBHOTO
Marepuaia (B ¢opme
MIPAaKTUYECKOU
TTOJATOTOBKH )
19 MukpobHoe OpoxeHue VYK-1; OIIK-1; OIIK-7

MoJIoKa M KapTtodens. (B

11




dhopme MPaKTUYECKON
MOATOTOBKH)

19

Mukpo6Hoe
pa3noKEeHUE KIETYATKH |
NICKTHHOBBIX BEIIECTB (B
dbopme MPAKTUIECKON
MIOITOTOBKH )

YK-1; OIIK-1; OIIK-7

20

ABTOTPOGHOCTB,
reTepoTPOPHOCTE.
doTtocuHTEe3, XEMOCHHTE3,
OaxkTepuaTbHbII
dorocunTes. DHeprerTuye-
CKoe oOecreyeHne KIEeTKH.
Amnabonuzm. Katabonusm.
DHepreTuvecKuii 0OMeH.

VYK-1; OIIK-1; OIIK-7

21

3HaueHHE MAKPO U
MHUKPOIJIEMEHTOB IS
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 3UrOMHIIETHI, KIacc
OOMUIIETHI.

VK-1; OIIK-1; OIIK-7

24

Beoicmme rpubsi: Kiace
Cymuatsle rpubsl. Kimace
basunuanbHble TpuObBI

VYK-1; OIIK-1; OIIK-7

25

Husmue pactenus:
Bonopocnu.

VK-1; OIIK-1; OIIK-7

26

Beicmue criopoBbie
pacTeHHs.

VK-1; OIIK-1; OIIK-7

27

Tl'onocemenHeie
ITokpeiTOCEMEHHBIE
pacTeHus

VYK-1; OIIK-1; OIIK-7

28/

MHuoroo6pasue >KUBOTHOTO
MUpa.

IToauapcerBo
OIHOK/IETOYHBIE
(mpocreiimme)

VK-1; OIIK-1; OIIK-7

29

[ToamapctBo
MHOroKJIeTOYHbIE

YK-1; OIIK-1; OIIK-7

30

Hacnenosanue npusHakoB
MIpU HE3aBUCUMOM
HacJeI0BaHUH

YK-1; OIIK-1; OIIK-7

31

HacnenoBanue IMPU3HAKOB,
CIHCIIJICHHBIX C ITIOJIOM

VYK-1; OIIK-1; OIIK-7

32

denotunmueckas u
T€HOTHUITNYECKAS

VYK-1; OIIK-1; OIIK-7

12




M3MEHYUBOCTD.
IHomunouaus.
KomMmOunatusHas
M3MEHYUBOCTD.
Knonuposanue. ['ennas
WH)KCHEPHSL.

33

Knaccudukanust myraruii.
MyTareHnsl OKpyKaroIeu
CpEeJIbL.

VK-1; OIIK-1; OIIK-7

34

Kpyrosopor Bemectsa u
IIOTOK 3HEPrHH B IPUPOJIE

VK-1; OIIK-1; OIIK-7

35

IIumessie ey,
TpOpUUYECKHE YPOBHH.
DKOJIOTHYECKUE TUPaAMUJIbI
YHCJIIEHHOCTH, OMOMACCHI,
SHEPTUH.

VYK-1; OIIK-1; OIIK-7

36

[Tutanue yenoBeka —
CYTOYHBIE HOPMBI
NOTpeOICHUs PHEPTHH U
MATATEIbHBIX BEIIECTB.

VK-1; OIIK-1; OIIK-7

37

Komnoksrym
«[IpuroroBienue
MUTATEIbHBIX cpen.
MeToapl  CTepUIIH3AIH.
Crepunuzanus
NUTATENBHBIX  Cpeld W
MOCYABD»

YK-1; OIIK-1; OIIK-7

38

N3yuenne BUJIOBOTO
cocraBa, Mopdonoruu u
YU CIEHHOCTU
MHUKPOOpPraHU3MOB B
IIOYBE U BO3IYXE.

VK-1; OIIK-1; OIIK-7

39

Onucanue KOJIOHUH
MUKPOOPTaHU3MOB o
MOP(OIIOTHUECKUM
pU3HaAKaM

VYK-1; OIIK-1; OIIK-7

40

W3yueHnne MHKpOOHOMU
aMMOHHU(pUKAIUU u
azoTdukcanuu

VYK-1; OIIK-1; OIIK-7,
[1K-2, IIK-6

Hroro

80
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4.4. JlabopaTopHble padoThbI He MPEAYyCMOTPEHbI

4.5. CamocrosiTesibHAs padoTa 00yuaroiierocs

Pa3nen
NUCHUNIINHEI

Bun CP

OOneM B akaj. dac,

OYHas

dopma
o0OyueHus

3a04YHas

dopma
o0Oy4deHus
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[TpopaboTtka y4eOHOT0 MaTtepuaia o 12 10
TUCUUIUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 1 MaTEpUAJIOB CETEBBIX PECYPCOB)
BrimonHenue KOHTPOJIBHOM pabOThHI, HANMCaHHE 2 6
pedepara
[IpopaboTtka y4eOHOro Martepuaia o 12 10

Paznen 2 JTUCIUTIINHE (KOHCIEKTOB JICKIIUHA, y4eOHUKOB,
MaTEPHAIIOB CETEBBIX PECYPCORB)
BrinonnHeHnE KOHTPOJIBHOW pPabOThHI, HAMKMCAHHE 2 6
pedepara
[TpopaboTtka y4eOHOT0 MaTtepuaia o 12 10
TUCHUIUIMHE (KOHCIIEKTOB JICKIUH, YYeOHHKOB,

Paznen 3 MaTEpUAJIOB CETEBBIX PECYPCOB)
BrimonHenue KOHTPOJIBHON palOThI, HaNMCaHHE 2 6
pedepara
[TpopaboTtka y4eOHOro MaTtepuaia o 12 10
TUCHUIUIAHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 4 MaTEPUAJIOB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPOJIBHON palbOThHI, HalKCaHHE 2 6
pedepara
[IpopaboTtka y4eOHOro MaTtepuaia o 12 10
JTUCHUIUIMHE (KOHCIICKTOB JICKIMH, YYeOHHKOB,

Paznen 5 MaTEPHAIIOB CETEBBIX PECYPCOB)
BrinonnHeHHE KOHTPOJIBHOW padOThI, HAIHMCAHHE 2 6
pedepara
[TpopaboTtka y4eOHOro MaTtepuaia o 7 10
TUCHUIUIAHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 6 MaTepHajoB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPONBHON pabOoThHI, HalMCaHHE 2 6
pedepata
[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 10
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHMH, Y4eOHHKOB,

Paznen 7 MaTEPHAIIOB CETEBBIX PECYPCOB)
BrIimonHeHne KOHTPOJBHON paboThHI, HalMCaHWE 2 6
pedepata
[TpopaboTtka y4eOHOT0 MaTtepuaia o 7 10
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHMH, Y4eOHHKOB,

Paznen 8 MaTEepPHAIIOB CETEBBIX PECYPCOB)
BeinonHenne KOHTPOJIbHOM paloThI, HamucaHHe 2 6
pedepara
[TpopaboTka y4eOHOTro MaTepuana 1o 7 10
JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, Y4eOHUKOB,

Paznen 9 MaTepUaJIOB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPONBHON pabOoThHI, HalMCaHHE 2 6
pedepata
[IpopaboTtka y4eOHOTO Marepuaia o 7 10
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIUH, y4eOHUKOB,

Pazmen 10 MaTEepPHAJIOB CETEBBIX PECYPCOB)
BrinonHenue KOHTPOJIBHOM palOoThI, HalMCaHHE 2- 6

pedepara
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[TpopaboTtka y4eOHOT0 MaTtepuaia o 2 10
TUCUUIUIMHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 11 MaTepHajoB CETEBBIX PECYPCOB)
BrimonHenue KOHTPOJIBHOM palOThI, HANMCaHHE 2 6
pedepara
[IpopaboTtka y4eOHOro Martepuaia o 12 10
JTUCHUTUIMHE (KOHCIICKTOB JICKIMH, YYeOHHKOB,

Pazpmen 12 MaTEPHAIIOB CETEBBIX PECYPCORB)
BrinonnHeHnE KOHTPOJIBHOW pPabOThHI, HAMKMCAHHE 2 6
pedepara
[IpopaboTka yueOHOTO MaTepuaia 1mo 12 10
JTMCHUUIUIAHE (KOHCTIEKTOB JIEKLIUH, YUeOHUKOB,

Pasnen 13 MaTEepPHAIIOB CETEBBIX pecy?COB)
BrimonHenue KOHTPOJIbHOM pabOoThI, HAMCAaHUE 3 6
pedepara
IToaroroBka K craue MOy, 3aueTa 10 27
[TpopaboTka yae0HOTO MaTepuana 1o 6 10
JTUCHUIUTMHE (KOHCIIEKTOB JICKIUH, YYeOHUKOB,

Paznen 14 MaTEPHAIIOB CETEBBIX PECYPCOB)
BrinonnHeHHE KOHTPOJIBHOW pPadOThI, HAIHMCAHHE 4 6
pedepara
[TpopaboTtka y4eOHOro MaTtepuaia o 6 10
JTUCHUIUIAHE (KOHCIIEKTOB JICKIMH, YYeOHHKOB,

Paznen 15 MaTepHajoB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPOJIBHON palOoThHI, HamMCaHHE 4 6
pedepara
[TpopaboTka y4e0HOTO MaTepuana 1o 6 10
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHMH, Y4eOHHKOB,

Paznen 16 MaTEpPHAJIOB CETEBBIX PECYPCOB)
BeinonHeHue KOHTPOJIBHOM palOThI, HamMcaHHE 4 6
pedepara
[TpopaboTka yae0HOTO MaTepuaia 1o 6 10
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIHMH, Y4eOHHKOB,

Paznen 17 MaTEepPHAJIOB CETEBBIX PECYPCOB)
BrIinonHeHue KOHTPOJBHOM palOThI, HamMCaHHE 4 6
pedepara
[TpopaboTka y4eOHOro MaTepuana 1o 6 10
JTUCHUTIINHE (KOHCIEKTOB JIEKIIUM, y4eOHUKOB,

Paznen 18 MaTepHajoB CETEBBIX PECYPCOB)
BoinonHeHue KOHTPOJbHOW paboOThl, HamMCaHHE 4 6
pedepata
[TpopaboTka y4eOHOT0 Martepuana 1o 4 5)
JTUCLUUIUIMHE (KOHCIIEKTOB JIEKIMH, Y4eOHHKOB,

Paznen 19 MaTEpUAJIOB CETEBBIX PECYPCOB)
BrinonHeHue KOHTPOJIBHOM paloThI, HamMCaHHE 10 3
pedepara
[TpopaboTka y4eOHOTro MaTepuana 1o 4 5

Pasnen 20 JUCHUIUIMHE (KOHCIEKTOB JIEKIIUH, Y4eOHUKOB,
MaTepUaJIOB CETEBBIX PECYPCOB)
BeInonHeHne KOHTPOJBHOM paloThl, HalMCaHHE 10 3
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pedepara

3 | [MoaroroBka k ciaye MOAYJIsI, SK3aMeHA 15 30

Uroro: 252 371

[lepeyenr MeTomuyeckoro obecreueHus ISl CaMOCTOSITEIIBHOW pabOThl 10 JHUCHUILIAHE
(Monyinio):

1. Xosanosa E.B., Kupuna W1.b., Turosa JI.B. Meroauyeckue yka3zaHus JUIsl BBITOJTHEHUS
nabopaTopHBIX pabOT M MPAKTUYCCKUX 3aHATHH 1o gucruruimHe «OOmas Ouojoruss u
MHUKPOOHOJIOTHS» 711 00yJaronuxcs 1mo HampasieHuto nmoarotoBku 19.03.01 buorexnomorus. —
Muuypusck, 2023.

4.6. BolnosiHeHHe KOHTPOJILHOI padoThl 00yUal0IMMHKCS 3204HOI (POPMBI

Baxxnoit gopmoii caMOCTOSATENBHON padOThl 00yYaromierocsi 3a049HOM (popMbl 00yUEeHHUS
SIBJISICTCS BBINIOJIHEHUE KOHTPOJIBHON PaOOTHI.

Llenu BBIOTHEHUS PAOOTHI:

[] cucremaruzanus, 3aKpelyieHMe M YIiayOJieHHe TEeOpEeTUYECKUX 3HAHUW M yMEeHHUH
IMPUMCHATH UX I PCIICHHA KOHKPCTHBIX IMPAKTUYCCKUX 3aaa4,

] pa3BUTHE HAaBBIKOB CaMOCTOSATEJIbHOM HayyHON pabOThl (IIAHUPOBAHKUE U MPOBEICHUE
ucclieloBaHusi, paboTra ¢ HAyYHOH M CIPABOYHOW JIMTEPAaTypOd, HOPMATUBHBIMH IPAaBOBBIMHU
aKTaMM, UHTEPIIPETALUs OJTyYEHHBIX Pe3yIbTaTOB, UX MIPABUIBHOE U3JI0KEHHE U 0(hOpMIIEHHUE).

Pabota nomxHa oTBeUaTh CIACAYIOMUM TPEOOBAHUSIM:

] caMOCTOSATEJIBHOCTh UCCIIEI0OBAHUS;

[l ¢dopMupoBaHHE aBTOPCKOH ITO3UIIMU IO OCHOBHBIM TEOPETUYECKUMHU IMPOOICMHBIM
BOIIpOCaM;

] aHAJIM3 HAYYHOU 1 y4eOHOI TUTEpaTyphl IO TEME HCCIICIOBAHNS;

] JOrMYHOCTh U3JI0’KEHHS, ApI'YMEHTHUPOBAHHOCTh BBIBOJIOB U 0000IICHNUH;

3amaHus B KOHTPOJILHOW paboTe HampaBiieHbl Ha 3aKPEIUICHWE TEOPETUYECKUX 3HAHUM
oOyuarolerocs.

KontponpHass paboTa BKIIOYAaET 8 TEOPETHYECKMX BOIPOCOB, NEpedYeHb KOTOPHIX
MIPUBEJCH B METOAMUYECKUX YKA3aHUAX JUISL BBITOJHEHUS KOHTPOJIBHON PaOOTHI.

Bri0op BapuanTa onpenensercs mocieaHen u npeanocieaeit nuppamu mmdpa 3aueTHOM
KHUXKKH.

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

OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX IUCLMIUIMH, COBPEMEHHBIE IPEJCTABIICHUS
¢u3nyecKkoil KapTUHBI MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH, CTPOEHUU
BEIIECTBA Ui MOHMMAHUS OKPYKAIOLIEr0o MHpa U SBICHMHA NPUPOAbI, OMOTEXHOJIOTHYECKHE
npoueccel. [lpenmer u  meroabl oOmell Ouonoru U MukpoOuosoruu. OcoOeHHOCTH
OMOJIOTUYECKOTO YpOBHsSI opranuzanmuu Marepud. OCHOBHbIE (DYHKIIMOHAJIbHBIE CHUCTEMBI:
CyOBbOpPraHU3MEeHHbIH, KJIETOYHBIN, OpraHU3MEHHBI, MONYJIALIMOHHO-BHUJIOBOM,
OMOTEOIICHOTUYECKHI (IKOCHCTEMHBIH).

OcHOBHbBIE CBOMCTBA JKUBBIX cHUCTeM. buornueckue coobIiecTBa B 3KOCHUCTEMax: MPOJIYLIEHTHI,
KOHCYMEHTBI, JAeTpuTodard M penyueHTbl. [lOoTOKM BemecTBa W JHEPrUM B HIKOCHCTEMAX.
Tpodudeckue menu u ceTr. IKOJTOTHICCKHE THPAMHUJIBI.

Pa3znea 2. Pa3zBurTue JKHU3HHU Ha 3eMJie

OO0mas xapakTepuCcTHKa KU3HU. [ MIIOTe3bl MPOMCXOKACHUS KU3HU Ha 3emiie: abhoreHes
u OuoreHes, XuMuyeckas M OHOJOTHMYECKas HBOJIONUS >KU3HU. [losBIEeHME XEeMOCHHTE3a,
a’poOHOro AbIXaHus, (OPMUPOBAHHE O30HOBOIO CJIOSI.

Pa3nen 3. Knerounas reopusi. CTpoeHne pacTUTeIbHON KJIETKH.
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[Ipennocbuiku co3aHusi KJIETOYHOW Teopur. (OCHOBHBIE TMOJOKEHUS COBPEMEHHOM
KieToyHoil Teopuu. CTpoeHHE KIETOK MPOKapHoT U 3SykapuoT. OCOOEHHOCTH CTPOECHUS
KUBOTHBIX, TPUOHBIX U PAaCTHTENbHBIX KIeTOK. Kierounas memOpaHa, ee cTpoeHHE U ()YHKIIHH.
DHJIOIIa3MaTUYECKH peTUKyayM. Pubocombl. Amnmapat 'onbmku. JInzocombl. MHUTOXOHAPHUN.
[Inactuasl. Knerounoe sapo.

Pa3znen 4. XumMuyeckue KOMIIOHEHTHI :KUBOT0. MeTaboin4ecKue npouecchbl KIeTKH.

OcHoBHBIE IPpyIIIbI XUMUYECKUX BEIIECTB. YIIIEPOJ, BOAOPO, KUCIOpo, cepa. Bona, kak
XUMHUYeCKas ¢ HMHGPOpPMAIMOHHAs CTPYKTypa. MaKpOMOJEKYNbl:  yIJiA€BOIAbL,  JTUIUADI,
aAMHHOKHCIIOTHI - UX CTpyKTypa u (yHkiun. Kiaccudukanus GenkoB 1mo cocraBy, CTPYKType H
¢byakumsiM. @epMeHTHI, UX CBOMCTBA U MEXaHU3M JAeHCTBUA. ['opMOHBI. ABTOTpO(pHOE MUTAHHME.
Hctounuku yriepoaa u sHeprun. OUTOCHHTE3 — MpeoOpa3oBaHUE SHEPTrUH COJHIIA B SHEPTHUIO
xumudeckux cBs3edd. [{ukn  KanmpBuna. Metabonusm  GoCchOTIUIIEPUHOBON  KUCIOTHI U
Tpro3odocoTuTa nmpu 0Opa3oBaHUU JIUIUIOB U OeNKoB. XemMocuHTe3. KpyroBopoT azora, cepsl,
docdopa, yraepoaa v KUCIOpOaa B IPUPOJIE.

Pa3nes 5. MHoroo6pa3ue »Ku3Hu

Xapakrepuctuka 1apcrsa ['pubbl. XapakrepucTtuka napctBa Pactenus. XapakTepucTuka
napcrBa JKuBoTHBIE.

Pa3nen 6. IBoIIOMOHHOE YUCHHE.

Kpearmmaamsm u tpanchopmusm. DBonmonronHsie Teopun JK.-b. Jlamapka u Y.JlapBuHa.
CoBpeMeHHOE MPECTaBICHUE O MEXaHU3Max M 3aKOHOMEPHOCTSIX SBOIONUHA. MUKPOIBOIIOIUS.
®opma ecrecTBEHHOro 0TOOpa (ABWXKYIMN M cTaOunusupyrouuil). Ilomosoi or6op. Cenexuus
pacTeHUii U KUBOTHBIX.

Pa3pnen 7. Bocnpou3BOACTBO U pa3BUTHE )KUBbIX CHCTEM.

Jlenenue KIETKHA: aMuTO3, MUTO3, Meio3. [lomoBoe u Oecronoe pa3MHOMKEHUE.
UepenoBanue (a3 pa3BUTHS.

Pa3zgen 8. 3akoHoMepHOCTH Mepeaayn HaC/AeACTBEeHHOM nHpopMannu.

I'eHeTdeckui KOO M €ro peayiM3auus. TPAHCKPUIILMA, TpaHCIAnMsS. Myranun, ux
knaccupukanus. [TocneacTBus 3arps3HeHus IPUPOIHOM Cpe/ibl MyTareHaMu.

Pa3znen 9. buocdepa.

[Tonstue o Ouochepe. Yuenue o Ouochepe B.U. Bepnaackoro. I'panuisl u crpykrypa
KU3HH B Ounocdepe u orpanuuuBaronie Qaxropbl. CTabUIBHOCTH OuOChEpBI, IBOIOIUS
o6uocdepsl. Hoocdepa.

Pa3znen 10. Anaromusi, pU3M0I0TUSI M IKOJIOTUSA YeT0BeKa

Mopdornoruueckast cTpykrypa Tena denoBeka. CTpoeHue M (YHKIMH TOKPOBOB Tea.
OnopHo-aBurarenpHas cucreMa (ckener, Mplnbl). CTpoeHne W (QYHKUMU MUIIEBApUTEIbHON
CHCTEMbI, HOPMBI IOTPEOJIEHUS MUTATENbHBIX BelecTB. OOMEH BELIeCTB M YHEPIUU B OpraHu3Me
yenoBeka. CTpoeHHe M (YHKIMH KPOBEHOCHOM M JIMM@aTHUYECKON CHUCTEM OpraHu3Ma, COCTaB
KpoBH M 1uM(bl. CuctemMa opraHoB JbIXaHMs. BelgenuTenpHas cucTeMa 4elloBeKa, CTPOCHUE U
¢yakun novek. CTpoeHne M (YHKIUU HEPBHOH cuUCTeMbl (LEHTpaibHas, coMaThyeckas |
BereraTuBHas cucrteMmbl). CTpykTypa HelpoHa. Peduekropuele ayru. MexaHu3Mm mepenadu
HEPBHBIX UMITYIbCOB. CTpoeHHe U (PYHKIIMU OTIEIOB roJIOBHOTO Mo3ra. CTpoeHune u (yHKIHUH
OpPraHoB CllyXa W 3peHHs. DHJIOKPUHHAs CHUCTEMa OpraHHM3Ma — KeJle3bl BHYTPEHHEH CEKpELUH,
TOPMOHBI U UX (YHKIMH. BriusHue 3arpa3HeHus OKpy Karoleil cpeibl Ha 310pOBbE YellOBEKa.

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

Knaccubpukaius u BiausHHEe aOMOTHYECKUX, OMOTHUECKUX (KOHKYPEHIIHS, CHMOMO3,
Mapa3uTU3M, COTPYJTHHUUECTBO U JIP.) U aHTPOIIOTEHHBIX (PAKTOPOB HA KHUBBIE OPTaHU3MBI.

Paszpnen 12. MOHUTOPHHT 3arpsi3HEHUI OKPYIKAKOLIEH Cpebl

OKOJIOTUYECKUII MOHHUTOPUHI. YPOBHM MOHHUTOPHHIA - JIOKAJbHBIA, PETMOHAIIBHBIM,
¢onoBbil. KoHTponb 3a cocrostHMEM OKpyKaroleil cpenpl. XuUMUYeckue, (usnmueckue u
OMOJIOTNYECKHE METO/IbI OLIEHKH COCTOSIHUS OKPY’KaIOIIel Cpebl.

. Paznen 13. IlyTu 0310poBJIeHUSI OKPY:KaIOUIeH Cpeabl.
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bezoTxonHbple (MalOOTXOAHBIE) MPOU3BOACTBA U TexHOJOruu. CoOBEpIIEHCTBOBAHUE
CHUCTEMBI 3aIMTHl OKPY)KAIOIIEH Cpelpl OT 3arpsA3HUTENci. Okosorus dvenoseka. IIpomaranma
9KOJIOTMUECKUX U IIPUPOJLOOXPAHHBIX 3HAHUM.

Pa3znen 14. UcTopus pa3Butus

Hcropus pa3BuTHs MHKPOOMOJOTHM Kak HayKd, IpoOjeMbl cTaHoBieHHUs. Paboter A.
Jlesenryka. Ilepuon onucarensHoit Mukpoouonorun. Otkpeitus JI. Ilactepa, pusnonoruveckuit
nepuosl B Mukpoouonorun. 3uayenue padbot P. Koxa, WM. 1. MeunukoBa, B. H. Bunorpazckoro,
. W. HNBanosckoro, B. JI. Owmensuckoro, M. B. ®emopoa, E. H. Mumycrtuna s
MHUKPOOHOJIOTUY, BUPYCOJOTHH, MEIUIIMHBI U JPYrux HampaBieHuil Ouosnoruu. CoBpeMeHHbIE
JOCTHKEHHUSI MUKPOOUOJIOTHH.

Pa3nea 15. Mopdosiorus u cucteMaTHKa MUKPOOPTaHU3MOB

[TonoxeHne MHKPOOPTaHU3MOB B CHUCTEME JKMBBIX cyuiecTB. Mopdonoruyeckas
XapaKTepUCTHKAa OCHOBHBIX TPYII MHMKPOOPIaHM3MOB: OCOOCHHOCTH CTPOEHHUS MHUKpPOOHOM
KJIETKH, opMa, pa3mepsl, ABHKEHHE, pa3MHOXKEHHE, criopooOpa3oBanue. Heknerounsie Gpopmbl
®u3HU. HenpepbiBHbIE KyIbTypbl. 3HAUE€HUE METO/Aa HENPEPBIBHOIO KYJIbTUBUPOBAHUSA IS
n3yueHus pU3HOIOrUH MUKPOOOB U IPOMBIIIJIEHHOCTH.

Pa3nes 16. ®u31M0J10THA ¥ TeHETUKA MUKPOOPTaHU3MOB

M3MeHUNMBOCT MUKPOOPIraHHU3MOB. JlOoKa3aTenbCcTBa MYTAallMOHHON IIPUPOJBI U3MEHEHUS
HACJIEICTBEHHBIX Ipu3HAaKoB y Oakrepuil. IloHdaTrne ajmanTanum  MHUKPOOPIaHU3MOB.
MoudukanonHass U3MEHUMBOCTh Yy Oakrepuil. Myranuu y OakTepuil U HX HpPaKTHYECKOe
HCII0JIb30BaHUE.

XapakTepucTUKa CHOocoO0B TeHeTHYeckoro obOMmeHa y Oaxtepuil. bakrepuanbHas
Tpanchopmarmst.  OTKpeITHE, MeXaHHW3M, craguu  TpaHcpopmanuu. KomrmeTreHTHOCTh
PELIMIIMEHTHBIX KJIETOK Hpu TpaHchopmauuu U ee npupoja. IIpakTuueckoe 3HadyeHUe
Tpanchopmanmu. bakrepuanbHas KOHBIOTALUS: OTKPBITHE, MEXaHHM3M, OCHOBHBIE OCOOCHHOCTH
Kak crnocoba oOMeHa reHernyeckoi uHpopmauuu. CTagul KOHBIOTALMHU, €€ MPaKTUYECKOoe
3HaueHue. XapaKTepUCTHKAa JOHOPHBIX M PELUNUEHTHBIX OakTepuil. OCOOEHHOCTH NOTOMCTBA,
o0pa3ylolierocss B CKpEIIMBAaHUAX C HCIHOJb30BAHUEM pPa3lMYHbIX JOHOPOB. {deHoMeH
cekcAykuuu. bakTepuanbHas TpaHCAYKUHUS: OTKPBITUE, MEXaHU3M U OCOOEHHOCTH. TuIibl
TPAHCAYKIMHM M €€ MCIOJb30BaHHE B MPAKTHUYECKUX Hensix. OTinuue TpaHCAYKIHMU OT (aroBoi
koHBepcud. [ImazMuabl GakTepuaabHBIX KJIETOK: MPHUPOJA, OpraHM3allMsl, CBOICTBA U 3HAYEHHUE
s Gaktepuil. CuUCTeMBl pECTPUKIMM M MOAM(DUKALUU OaKTepHaIbHOM KJIETKH: OOHapyXKeHHe,
MEXaHHU3M, 3HaUeHue JJIs KJIeTKU. Turbl pepMEHTOB PECTPUKTA3.

Paznen 17. Mukpoopranu3msl 1 OKpY:Kalliasi cpena.

3aBUCUMOCTb OTAEIBHBIX IPYINI MUKPOOOB OT BOJHOTO PEXUMa, TEMIEpPaTyphl, KUCIOT-
HOCTH, AJIOBUTBIX BEILECTB, pajualuy, AaBjieHus. OTHOLIEHNE MUKPOOPTaHU3MOB K KHCIIOPOAY.
[Ipenynpexnenue pa3BUTUs MUKPOOOB C MOMOUIBI0 (PU3MUECKUX M XUMHUECKUX (aKTOpPOB (Tac-
Tepu3alus, cTepuiIn3anus, cHiwkenre pH u 1.71.). AHTUMHUKpPOOHBIE BelecTBa, CHEU(PUUHOCTh U
MEXaHU3M JIEUCTBUS.

HeiitpanbHble, cuMOMOTHYECKHE M AHTarOHUCTHUYECKHE B3aMMOOTHOUIEHUS MHMKpOOpra-
HU3MOB MeXAy co00il U IpyrumMu cyuiecTBaMu. MUKpOOpraHU3Mbl 30HBI KOPHS, MUKOpH3a pac-
TEHUH.

Paspnen 18. IlouBeHHble U 3nM(pUTHBIE MUKPOOPTraHU3MBI.

[TouBeHHble W >NUQUTHBIE MHKPOOPTaHU3Mbl MeTO/Abl ONpeAeNeHus UX COCTaBa U
aKTUBHOCTH. [IpMHLMIIBI W KOHIENIMS IOYBEHHOM MHMKpoOHMONOruu u skojoruu. Poib
IIOYBEHHBIX MUKPOOPTaHNU3MOB B IIJIOJOPOINHU TIOYBBI.

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 IPOLIECCOB MPU Pa3HbIX crocodax
00pabOTKH TOYBHI.
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Bnusinue  repOMIMIOB M MECTULUMIOB  Ha  KU3HEACSATENBHOCTb  MOYBEHHBIX
MHUKpPOOPranu3MoB. CKOPOCTh pa3pylIeHUs STUX BEUIECTB MUKPOOPraHU3MaMH.

OnudutHas mukpodiopa U ee cocraB. M3meHeHus B 3nupUTHOH Mukpodiope mnpu
pa3HbIX YCIOBUAX XpaHEHHUs IUIONOB M OBOUIeH. BplsBiIeHHe BUAOBOrO cocTtaBa AMUGUTHOU
MUKPO(DIOPHI IPH OLIEHKE MPUTOJHOCTH PACTEHHS [T XpaHEHHUs U TepepabOTKH.

Pazgen 19. MeTa60/113M MUKPOOPTraHU3MOB.

Ponb pepMeHTOB B KU3HEACITENTLHOCTH MUKPOOHOM KIICTKH.

[Tutanue u npixanue MUKpoOoB. [locTyrieHne nMuTaTeNbHBIX BEHIECTB B OaKTEPUATIHHYIO
KIeTKy. DakTopbl, ONpENCNAIOINUe OCOOCHHOCTH TMUTaHUs (aHAa0OMM3Ma) ©  JbIXaHUS
(kaTtabonu3ma) MUKpoOOB. McTouHuMku yrieponaa, a3ora, ¢ocdopa W APYrHX DJIEMEHTOB IS
pasHBIX TPYII MUKPOOPTaHMW3MOB. XapaKTEPUCTHKA aBTOTPO(GHOTO0 M TeTepoTpO(HOr0 THUIIOB
nuTaHus. XeMOCHUHTE3. Y CBOEHHUE 30JIbHBIX 3JIEMEHTOB, JIOTOJHUTEIbHBIE (PaKTOPHI POCTA.

Tunel npixanuss MUKpoOOB. DuU3MOJIOTHYECKOE 3HAaueHUe AbixaHus. LleHTpasibHas poJib
AT® wu cmocobsl ee oOpa3oBanus (cyocrtpatHoe GochHOpPIMPOBAHUE, OKUCIUTEIBHOE
dochopunmpoBanne B 1memu IepeHoca 3JIEKTPOHOB, (oTodocopunpoBanue). XuMHU3IM |
SHEpreTHKa pa3jMuHbIX THUIIOB JbIxaHHUs. PacxomoBaHue sHepruu. BbiieneHue TemioBol u
CBETOBOM YHEPIUH MUKPOOPraHU3MaMH.

3HayeHHe TMPOILECCOB TMPEBPAIICHUN YIIIEPOAOCOIEPKAIINX BEUIECTB B KPYrOBOPOTE
yriepoja B IPUPOAE U POJIb MUKPOOOB B (PUTOI€HHOM pacmajie OpraHM4ecKoro BEllecTBa.

Momno4HOKHKCI0e, MACISHOKHUCIIOE, CIIMPTOBOE M ApPYyrue THUIbl OpokeHWil. XapakTepu-
CTHKa BO30yAUTENEH, XUMU3M IIPOLIECCOB OPOXKEHUS, IPAKTUUECKOE UCII0JIb30BAHHUE.

Henonnoe okucneHue yrieBoJoB U APYTUX OPraHUYECKUX COCAUHEHUH MHUKPOOPraHU3-
MaMu. 3Ha4eHHE ITOTO Mpoliecca B IPUPOJIE U CETBCKOM XO034HCTBE.

AdpoOHBIN U aHA’POOHBIN pacnag 0€3a30TUCTHIX OPTAaHMYECKUX BEIIECTB PACTHUTEIHHOTO
IIPOUCXOXKACHUS: KIIETYaTKH, FTEMHUIIEIIII0I03bl, IEKTUHOBBIX BELECTB, KUPA, TUTHUHA.

Ponp mukpoopraHuzMoB B KpyroBopore aszora. MuHepanuzauus (aMMOHUGUKALIKA)
a30TOCOJIEPXKALUX OpraHuyeckux BemecTB. Bo3Oyaurenu. XumusMm mpouecca. Y CIOBHS
HaKOIJICHUs aMMHaka B rnouse. [lonsTie 06 nmmoOmiIn3anum a3ora. 3HaueHue cootHouenus C:N
B OpPraHMYECKOM BEIIECTBE B MpOllecCe MHUHEpalu3alMM W MoOuiu3anuu aszorta. IIponeccs
aMMOHU(HKAIMN TIPU XPaHEHWH TUIOAOB M OBoIIeH. [IpuynHBI MOpun ceabCKOXO03HCTBEHHOM
MPOJIYKIIMH U BOZMOKHOCTH €€ MPeyNpekIeHNUS.

ABTOTpO(HBIE OaKTepHH, BBI3BIBAIOIINE Mpoliecc HUTpuukanuu. 3Hadenue pador C. H.
Bunorpaackoro. IlonmoxxkuTenbHass W OTpuLaTeNbHas pPOJb HUTPUPUKATOPOB B  IOYBE.
Henutpudukaius. XapakTepucTuka Bo30yauTeneil, 3HadeHne npoiecca J1eHUTPUPHKALHIH.

@ukcanuss ~ MOJEKYISIPHOTO  a30Ta  MHKpoopraHusMamu.  A30TO(UKCHpYIOIIHNE
MHUKPOOPIraHU3Mbl, CBOOOAHO ’kMBymMe B 1mouBe. CumOuoTHYecKass a30TO(HKCALHS.
bakrepuanbabie yaoOpeHus.

Ponb MUKpOOpPraHW3MOB B NpEBpAIeHUU cepbl, Gochopa, xene3a U APYTruX JIEMEHTOB.
OO6pazoBanue CEpPOBOJOPOJA U3 CEPOCOJACPIKAIIUX OPTaHUYECKUX M MHUHEPATBHBIX COCIWHEHUN
(cynbartoB). XapakTepuUCTHKa cepoOaKTepUil U THOHOBBIX OakTepHil. 3HaueHue cynb(opukaum
B IJIOJJOPOJIUU TIOYBBI.

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

Oxucnenue 1 BOCCTAHOBJICHUE COSAMHEHUH Kesle3a MUKPOOpPraHu3MaMH. XapakTepUCTHKA
xKene300akTepuil. YdacTHe MHUKPOOPTaHW3MOB B OOpa30BaHMHM TOJIE3HBIX HMCKOTIAEMBIX:
MECTOPOXKJICHUN cepbl, Topda, KamMeHHoro yrias. Pomb MuKpOOOB B J0OBIYE MMOJIE3HBIX
HCKOIAEMBbIX.

Pasnea 20. OcHOBBI MUKPOOHOJIOTH4€CKOMH NPOMBIIIIJICHHOCTH.

Perymsamust merabonmm3ma MUKpoopraHu3mMoB. (OCOOCHHOCTH CHHTE3a W B3aUMHBIX
MIpEeBpallleHH YTIeBOJOB, OEITKOB M >KUPOB B MUKPOOHBIX KieTKaX. CHHTE3 APYruX BeIIECTB:
(hepMeHTOB, BHUTAMHHOB, THOOEPEIUTMHOB, TOKCHHOB, AHTHOMOTHUKOB, AJKaJOWJIOB. 3HAYCHUE
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INIMKOJM3a M 1LMKJIAa TPUKApOOHOBBIX KHCIOT B KOHCTPYKTHBHOM MeTa0Ooiu3me. 3HaueHue
CEJICKLMU U TeHHOW MH)KEHEPUU TPOMBIIUICHHBIX MUKPOOPIaHU3MOB JIJIs1 HAPOJHOTO XO35ICTBA.

Muxkpobuosiorusi KOpMoB. MHUKpOOHOJIOTHYECKas MPOMBIIUIEHHOCTh. MHKPOOPTaHU3MBI
KaK MCTOYHUKU OEIKOBO-BUTAMHUHHBIX KOHIEHTPATOB U JIPYIHMX MPOAYyKTOB. MukpoOuosorus
IJIOJIOB M OBOIIEH; XpaHEHHE U TiepepaboTKa TUI0J0B U OBOIIEH.

Perynsauus AKTUBHOCTH dbepmeHToB y OaxkTepuil. Perpounrubuposanue.
MynbTUBAJICHTHOE, KYMYJISTHBHOE M  TIOCJIEOBAaTEIbHOE HMHTUOMPOBAaHUE  AKTUBHOCTH
dbepmenToB. Perynsnus cuaTe3a GepMEHTOB y OaKTepHid.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Buy yae6HO# paboThI OO0pa3oBaresbHbIE TEXHOJIOTHH
Jlexuun DJIEKTPOHHBIE MaTEepUabl, UCIIOJIb30BaHUE
MYJIbTUMEIMMHBIX CPEJICTB, pa31aTOYHbI MaTepHall
JIaGopatopHble paboThI BeinonHenne Hay4yHO-HMCCIEI0BaTEIbCKONW paboTHI,

00CYyX/ICHUE W aHaJU3 MPEJIOKEHHBIX BOMPOCOB UX
ayJTUTOPHBIX 3aHATHUSIX

CamocrosTenbHbIe padOThI 3amura u Ipe3eHTalus pe3yabTaToB
CaMOCTOSATEIILHOTO HCCIICIOBAHNUS HA 3aHITUIX

6. @OH/1 OLIEHOYHBIX CPEJACTB TUCHUIJIMHBI (MOIYJISA)
6.1. ITaciopT poHIAQ OLIEHOYHBIX CPEICTB MO AUCHUIIITHHE

Ne KonTtponupyemble paznensl  (TeMbl) Koz Ouenouroe cpencTso
n/m KOHTPOJIUP.
JUCITUTUTAHBI HAaMMCHOBAHHE KOJI-BO
KommnereH.

1.| Pasgen 1. 2XKuBble cucTeMbl VK-1; Tect 10
OIIK-1; Bonpocer 1uis 3auera 5
OIIK-7 Pedepar 1

2.| Paznen 2. PazBuTune xu3Hu Ha 3eMie VK-1, Tect 10
OIIK-1, Bomnpocer i 3auera 5
OIIK-7 Pedepar 1

3.| Paznen 3. Knerounas  Teopus. VK-1; Tect 10
CtpoeHue pacTUTENbHON KIETKH. OIIK-1; Bompocs! s 3auera 5)
OIIK-7 Pegepar 1

KonTponbnas padora

15

4. Paznen 4. XuMudeckue KOMITOHEHTHI VK-1, Tect 10
SKUBOTO OIIK-1; Bompocs! 1iist 3auera 5
OIIK-7 Pedepar 1

5.| Paznen 5. MuorooGpasue Ku3Hu VK-1; Tect 10
OIIK-1, Bomnpocer 11 3auera 5
OIIK-7 Pedepar 1

KonrtposnbHast pabota 30
6.| Pa3znen 6. DBoMONIMOHHOE YUEHUE. VK-1; Tect 5
OIIK-1, Bomnpocer 11 3auera 5
OIIK-7 Pedepar 1
7. Pazmen 7. BocmpousBoacTtBo U VK-1; Tect 5
Pa3BUTHE )KUBBIX CUCTEM. OIIK-1; Bonpocsr 11 3auera 5
OIIK-7 Pedepar 1
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8.| Paznen 8. 3akoHOMEpHOCTH TIepenaun VK-1; Tect 10
HaCIIeICTBEHHON HH(popMaIiu OIIK-1; Bonpoce 115 3auera 5
OIIK-7 Pedepar 1

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

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

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

14 Paznen 12. MOHUTOPHUHT 3arpsi3HEHUI VK-1; Tect 10
OKPY>KaIoIIeH Cpebl OIIK-1; Bormpocs! 1ist 3auera 5
OIIK-7 Pedepar 1

13 Pazmen 13. Ilytu o0310pOBICHHS VK-1; Tect 10
OKPYXKaIOILEeH Cpebl. OIIK-1; Bompock! st 3auera 5
OIIK-7 Pedepar 1

14 YK-1,; Tect 10
Paspen  14.  Hcropua  passutns OIIK-1; Bonpocs! qis 3auera 5
MHUKPOOHOJIOTUH OIK-7 Pedpepar 1

18 Pazgen 15. Mopdonorus Hu VK-1; Tect 10
CHUCTEMAaTHKa MUKPOOPraHU3MOB. OIIK-1; Bonpocs! 1uist ak3ameHa | 5
OIIK-7 Pedepar 1

1€ Paznen 16. ®usnosioruss U reHeTUKa VK-, . Tecr 10
OIIK-1; Bormpocsr muist 3x3amena | 5
MHUKPOOPTaHHU3MOB OINK-7 Pedpepar 1

17 VK-1; Tect 10
Paspen 7. Mukpoopranusmer - u OIIK-1; Bormpocsr quist 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
MHUKPOOPTaHHU3MOB. OIIK-1; Bonpoce! 1u1st sk3ameHa | 5
OIIK-7 Pedepar 1

2( Paznmen 20. OCHOBBI VYK-1; Tect 10
MUKPOOHOJIOTUYECKOM OIIK-1; Bompocsr qist sk3amena | 5
MIPOMBIIIUIEHHOCTH. OIIK-7 Pedepar 1

ok~

6.2.1 IlepevyeHb BONIPOCOB ISl 3a4eTa
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAyUHBIX AMCUUIUIMH. [Ipenmer u Meroabl OHOJIOTHH.
VYpoBuu opranuzaimu xuBbix cucreM (YK-1; OIIK-1; OITK-7)
CoBpeMeHHbIE TpeNCTaBIeHUs (PU3NUECKOM KapTHHBI MHpPa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUHU BeUIecTBa JJIsi MOHMMAHHUS OKPYXAIOUIEr0 MUpa W SIBICHUN
npupojsl. Teopun BozHukHOBeHUs xu3HU Ha 3emie. (VK-1; OIIK-1; OIIK-7)
'umoTte3a aOnoreHHOro BO3HMKHOBEHMs *H3HM OmnapuHa-XojjaeiHa. buorexHomoruveckue
nporieccel (YK-1; OIK-1; OIIK-7)
VYpoBHHU opranu3aiuu XuBbiXx cucreM. Kpurepuu xuszuu. (YK-1; OIIK-1; OIIK-7)
Crpoenue O6akrepuanbHoit kinetku (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.

217.

28.

29.

30.
31.
32.
33.
34.
35.

36.

CrpocHre U GYHKIIUH pacTUTENIbHOM KiIeTkH U ee opranemt. (YK-1; OIIK-1; OIIK-7)
OTnuunTeNnbHbIE TPU3HAKKM B CXOJICTBA MpolieccoB ¢hoTocuHTe3a U Xemocuntesa (YK-1; OIIK-
1; OIIK-7)

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

3HaueHUE MaKpO-, MUKPO3JIEMEHTOB, BUTAMUHOB /17151 kUBbIX opranuzmoB (YK-1; OIIK-1;
OIIK-7)

®epmentsl. Xumuueckas npupoaa u mexanmm aericteus (YK-1; OIIK-1; OIIK-7

Poib hepMeHTOB B poMbinuieHHOCTH | xku3HK yenoBeka (YK-1; OIIK-1; OIIK-7)
ABtoTpodHoe nuranue. Mcrounuku yriepoaa u sHepruu (YK-1; OIIK-1; OIIK-7)
doTocuHTE3 — MPeodpa3oBaHNE YHEPTUHU COJTHIIA B HEPIUi0 Xumuueckux cBsseit (YK-1;
OIIK-1; OIIK-7)

XemocunTtes. KpyroBopot asora, cepsl, pocdopa, yriepoaa u kuciopoa B mpupoae (YK-1;
OIIK-1; OIIK-7)

Muoroo6pazue xu3au Ha 3emite (YK-1; OITK-1; OIIK-7)

Xapakrepuctuka mapcra [ pulbl, uX 3Ha4eHUE B IPUPOJIE, UCIIOTIB30BaHue yenoBekoMm (YK-
1; OTIK-1; OIIK-7)

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

Husmme pacrenns: Bonopocinu. XapakTepucTHKa, UX 3HAYEHUE B IIPUPOJE, UCIIOJIb30BaHUE
yesnoBekoM (YK-1; OINK-1; OITK-7)

Bericiine ciopoBble pacTeHus. XapaKTepUCTHKA, UX 3HAaYEHHUE B IPUPO/IE, UCTIOJIb30BaHUE
yenoBekoM (YK-1; OIIK-1; OIIK-7)

I'onocemenHble pacTeHus. XapakTepUCTHKA, UX 3HAYEHHUE B IIPUPOJIE, UCTIOIb30BAaHUE
yenoBekoM (YK-1; OIIK-1; OIIK-7)

[Toaknacc Marnonuusl. XapakTepucTUKa MOJIKIacca, Ucrolib3oBanue yenoBekoM. (YK-1;
OIIK-1; OIIK-7)

[Mogxnacc Panynkynuabl. XapakTepuCcTHKA MOKIIAcCa, HCTob3oBaHue yenoBekom (YK-1;
OIIK-1; OTIK-7)

[Moaxknacc N'amamenmuanapl. XapakTepuCTHKA MOAKIIACCA, UCTIOIb30BaHue uenoBekoM. (YK-1,
OIIK-1; OTIK-7)

[Moaxnacc Junnenunapl. XapakTepucTUKa MOJIKIIAcca, Cnoib3oBanue yenoBekoMm. (YK-1;
OIIK-1; OTIK-7)

[Toaknacc Po3uael. XapakTepuctuka mojakiacca, ucroib3zoBanue yenosekom. (YK-1; OITK-1;
OIIK-7)

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

IMonknace Actepuipl. XapakTepucTHKa MOKIAcca, HCoyib3oBaHue yenosekoM. (YK-1; OIIK-
1; OIIK-7)

[Monknace JInauuael. XapakTepucTuka Mmojkiaacca, ucrnoib3oBanue yenoBekom. (YK-1; OIIK-
1; OIIK-76)

CemelicTBO MATIMKOBBIE. XapaKTEpUCTUKA IPEICTABUTEINIEH, UCIIOIb30BAaHUE YEIIOBEKOM.
(YK-1; OIIK-1; OIIK-7)

[Hapctro Xusothsie. [ToamapcrBo Oanokinerounsie (YK-1; OIIK-1; OTIK-7).

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

OCHOBHBIE TIOJIOXKEHUS COBpeMeHHOM 3BoJroIMOHHON Teopun. (YK-1; OIIK-1; OITK-7)
JBmxymue cuiel sBomonuu. (YK-1; OIIK-1; OIK-7)

dopma ectecTBeHHOTO 0TOOpa (MBMKYIIUi 1 ctadbunmsupyronwmii). (YK-1; OITK-1; OIIK-7)
3HaveHHe UCKYCCTBEHHOT0 0TOOpa B cesiekuuu pacteruii u xuBoTHBIX (YK-1; OITK-1; OITK-
7)

KpyroBopot BemectBa u motok sHepruu B npupoe (YK-1; OIIK-1; OIIK-7)
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37. BereratuBHoe pa3MHOKeHHE )KUBBIX oprann3moB. (OITK-2, OTIK-3)

38. [MumieBkie 11enu, TPOPUIECKUE YPOBHH. DKOIOTHISCKHE TUPAMUJIbI YUCICHHOCTH, OMOMAaCCHI,
snepruu (OITK-2, OTTK-3)

buoreoxumuueckue GpyHKIMH 1 0cHOBHBIC actiekThl orocdeps! (YK-1; OITK-1; OITK-7)

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

39.

41.

okrwmn

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 TpEACTaBICHHUS (U3NYECKOH KapTHHBI Mupa.  BocmpomsBoacTBO u
passuTtre xuBbiX cucreM. (YK-1; OIIK-1; OIIK-7)
becnonoe pa3zmuosxenue xuBbix oprann3moB (YK-1; OITK-1; OITK-7)
ITonmoBoe pasmuoxkeHue kuBbIX opranu3MoB. (YK-1; OIIK-1; OITK-7)
3aKOHOMEPHOCTH Tiepeauu HacieacTennoi nupopmanuu (YK-1; OIK-1; OIIK-7)
I'eneTrueckuii Koa U ero peanusanus: tpaHckpumius, Tpancisaus. (YK-1; OITK-1;
OIIK-7)
Knaccudukanus Mmyranuii, uX 3Ha4eHUE B IPUPOJIE, UCTIONIb30BaHue yeraoBekoM. (YK-1;
OIIK-1; OIIK-7)
[TonsaTue o 6uocdepe. I'paHuLbl U CTPYKTYpa )KU3HU B OHOChepe U OrpaHUIHUBAIOLIHE
daxtopsr. (YK-1; OINIK-1; OIIK-7)
[Mpusnaku mpeobOpazoBanus OHOCPeEpsl B KAYSCTBEHHO HOBOE cocTosiHue — Hoochepy (YK-
1; OTIK-1; OIIK-7)
Cospemennbie mpobiemsl Hoocheps! (YK-1; OIIK-1; OITK-7)
Coxkparenne reHodponaa ouochepsr (YK-1; OIIK-1; OTIK-7)
Crpoenue u GpyHKIIMH MOKPOoBOB Tena yenaoBeka (YK-1; OIIK-1; OIIK-7)
Crpoenue 1 pyHKIMH OMOPHO-ABHUraTebHol cucteMsl yenoBeka (YK-1; OIIK-1; OIIK-7)
Crpoenrie U QyHKIIUH MUIIeBapUTEIbHON cucteMsl yemoBeka (YK-1; OIIK-1; OITK-7)
Ctpoenue U PyHKIMHA KPOBEHOCHOU ¥ uMpaTudeckoii ciucrem dyenoseka (YK-1; OITK-1;
OIIK-7)
Ctpoenue u QyHKIIMH CUCTEMBI OpraHoB asixanus yenoseka (YK-1; OITK-1; OITK-7)
Crpoenue U pyHKIIUH BbIACTUTEIbHON cucTeMbl yenoBeka (YK-1; OIIK-1; OIIK-7)
Crpoenue u GyHKIMU HepBHO#H cucTtembl yenoBeka (YK-1; OITK-1; OITK-7)
[IuTanue yenoBeka — CyTOUHbIE HOPMBI TOTPEOIEHHS SHEPTUU U MUTATEIbHBIX BEILIECTB.
(VK-1; OIIK-1; OTIK-7)
3HaueHue BUTAMUHOB, MAaKpO- U MUKPO3JIEMEHTOB JIJISl 4EJI0BEKA, UCTOUHUKH UX
noctymenus. (YK-1; OINK-1; OITK-7)
Brnusinue abnornveckux gpaxkropos Ha xwuBbie opranu3msl (YK-1; OITK-1; OIIK-7)
Brnusiaue 6notndeckux (akropos Ha xuBbie opranusmsl (YK-1; OIIK-1; OITK-7)
Brnusinue anTponoreHHbIx (akTopoB Ha xkuBbie opranu3msl (YK-1; OIIK-1; OIIK-7)
MomnuTopuHT 3arpsisHeHuit okpyxatoreit cpeast (YK-1; OIIK-1; OITK-7)
XUMHUECKUE METO/IbI OLIEHKH COCTOSIHUS okpyxaroreit cpeabl (YK-1; OIIK-1; OITK-7)
dusnueckne METObl OLIEHKH cocTosiHus OKpyxkaromieit cpeabl (YK-1; OIIK-1; OIIK-7)
buonoruueckue MeTo bl OIIEHKU cocTosiHUS okpy»katoieil cpeast (YK-1; OIIK-1; OIIK-
7)
OO0bekThl Onounaukaryu 3arpsisaenus onotsl (YK-1; OITK-1; OIIK-7)
JIMXeHOUHIUKAIUS dKOJIoTHUecKoro coctosiHust Bozayxa (YK-1; OIIK-1; OIIK-7)
bromornueckre MeToIbI OIIEHKH K0Iorudeckoro cocrostaus Boabl (YK-1; OTIK-1; OITK-
7)
Kpurepun momdopa mitekonuraronux — ounonraukatopos (YK-1; OITK-1; OIIK-7)
DKOJIOTHYECKHE TIPHHIUITBI PAMOHAIEHOTO Henonb3oBanus npupoasl (YK-1; OITK-1;
OIIK-7)
DKonoruyeckue MpUHIUIBI oxpaHbl pupoasl (YK-1; OIIK-1; OIIK-7)
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33.

34.

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

44,
45,
46.
47.

48.

49,

50.

o1,

52.
53.
54,
55.

56.

57.
58.
59.

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

69.

Hcnonws3oBanne TOCTHKEHUI OMOTEXHOJIOTHH B OMOKOHBEPCHUH M OMOAeTpaaaliiu
orxoz0B npousBoacTa (YK-1; OIIK-1; OITK-7)

HcTopus pa3BUTHI MUKPOOHOJIOTUH KaK HayKH, mpodsemsl cranosienus (OI1K-2, OIIK-
3)

3unayenue padot JI. [Tactepa (YK-1; OIIK-1; OIIK-7)

3nauenne mukpooduonoruu st meauuuasl (YK-1; OITK-1; OIIK-7)

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

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

3HaueHue Mukpobuonoruu s Bupycoioruu (YK-1; OIK-1; OITK-7)

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

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

Cucrematuka mukpoopranu3moB (YK-1; OITK-1; OIIK-7)

Oco0eHHOCTH CTPOSHUS TPaMM IMOJIOKHUTEIBHBIX U TPAMM OTPHUIIATEIHHBIX
mukpooprannzmoB (YK-1; OIIK-1; OIIK-7)

Crpoenue O6akrepuanbHoi kinetku (YK-1; OIK-1; OTIK-7)

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

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

N3menunBoCcTh MUKpOOpranu3moB. Anantauuu. Mogudukanuu. Myranuu. (YK-1; OIIK-
1; OIIK-7)

CrnocoOsl reHeTHYecKOro oomMeHa y 0akrepuii: Tpanchopmalius, KoHbroranus. @eHomeH
cekcaykimu (YK-1; OIIK-1; OIIK-7)

[Tnazmuapl 6akTepuaIbHBIX KIETOK: MPUPO/Ia, OPraHu3allls, CBOMCTBA U 3HAYCHUE TS
oakrepuit (YK-1; OIIK-1; OIIK-7)

CucreMsbl pecTpUKIUY U MOIUGUKALINY OaKTepUaTbHON KIETKU: OOHApyKEeHUE,
MEXaHM3M, 3HaYeHue Juis KiIeTk. Tumsl pepmentoB pectpukras (YK-1; OIIK-1; OIIK-7)
[IpakTuueckoe 3HaYeHHE OaKTepHATLHON TpaHCPOPMAILIMH, KOHBIOTAIIMH, TPAHCIYKIIMH
(YK-1; OIIK-1; OTIK-7)

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

Brnusuaue Onotnueckux dakropoB Ha mukpoopranusmsl (YK-1; OITK-1; OITK-7)
Brnusinue abuotnueckux dakropos Ha mukpoopranusmsl (YK-1; OIK-1; OITK-7)
[MutaTenbHBIC Cpeabl s KYJIbTHBHPOBAHMSI MUKPOOPTAaHU3MOB. METOIbI CTEPIIIN3AIHN
nutatenbHbIX cpen u nocyanl (YK-1; OITK-1; OITK-7)

HefiTpansHbie, CHMOMOTHYECKHE U aHTATOHUCTUYECKHE B3aUMOOTHOIICHUS MUKPOOPTa-
HH3MOB Mex 1y coboii u apyrumu opranmsmamu (YK-1; OIIK-1; OIIK-7)
Muxkpoopranusmsl pusochepsi, mukopusa pactennii (YK-1; OIK-1; OITK-7)

PoJib OYBEHHBIX MHUKPOOPraHu3MoB B iogopouu moussl (YK-1; OITK-1; OIIK-7)
Brusiaue repOUIAIOB M TECTUITUIOB Ha KU3HEIEATEIIBHOCTh ITOYBECHHBIX
MHKpooprann3mMoB. CKOpocTh ux paszpyuienus: mukpoopranuzmamu (YK-1; OITK-1; OIIK-
7)

Merabonuueckue mpoiecchl B MEKpoOHbBIX KieTkax (YK-1; OIIK-1; OITK-7)
Muxkpo6noe npesparmienue yriepona (YK-1; OIIK-1; OIIK-7)

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

Mukpo6noe npesparienue cepsbl (YK-1; OITK-1; OTIK-7)

Muxkpo6Hoe npespaienue pocdopa (YK-1; OIIK-1; OIIK-7)

Muxkpo6noe nmpeparienue xeinesza (YK-1; OIIK-1; OIIK-7

MukpobOHas ammonudukarmu u azorpukcaruu (YK-1; OITK-1; OIIK-7)

Mukpo6nas Hurpodukanuu u Aeantpodukarmu (YK-1; OIIK-1; OITK-7)

Oco0eHHOCTH CHHTE3a M B3aUMHBIX MPEBPAIIEHUH YTIIEBOAOB, OEIKOB U )KUPOB B MHK-
po6ubix kinetkax (YK-1; OIIK-1; OTIK-7)

Cunres hpepMeHTOB, BUTAMUHOB, THOOEPEIUTMHOB, TOKCUHOB, aHTHOMOTHUKOB, AJIKAJIONI0B
(YK-1; OIIK-1; OTIK-7)
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70. 3HaueHME TIIMKOJIM3a U IIUKJIa TPUKAPOOHOBBIX KUCJIOT B KOHCTPYKTHBHOM METa00JIM3Me
(YK-1; OIIK-1; OIIK-7)
71. 3HaueHHe CeNEKIUN U TeHHOW MH)KEHEPUH MPOMBIIUIEHHBIX MUKPOOPTaHU3MOB JIJIS
napoanoro xossiictea (YK-1; OIIK-1; OIIK-7)
72. MUKpOOpraHu3Mbl KaK HCTOYHHKH OEJIKOBO-BUTAMHHHBIX KOHIIEHTPATOB U IPYTUX
npoaykroB (YK-1; OIIK-1; OIIK-7)
73. Perymsauus aktuBHOCTH (hepmenToB y OakTepuii. Perpounruduposanue. (OIIK-2, OIIK-3,

T1K-2, [1K-6)

74. MynbTUBaJIEHTHOE, KYMYJIITUBHOE U IIOCJIEA0BATEIbHOE HHTMOMPOBAaHNE aKTUBHOCTH
depmentoB (YK-1; OIIK-1; OIIK-7)
75. Perynsiuums cuntesa ¢pepmento y 6akrepuit (YK-1; OIIK-1; OIIK-7)

6.3. IlIka/1a OLIECHOYHBIX CPEACTB

O1enka 3HaHU,
YMEHUI, HABBIKOB

Kputepuu onienuBanus

[IponBuHYTHIM

(75 -100 6amnoB)
«3a4TCHOY,
«OTJINYHO

OTrniuyHO  3HaeT -  pojb  OMOJIOTMYECKOTO
pa3zHooOpasus, KaK BEIYLIETO ¢akTopa
YCTOMUMBOCTH JKUBBIX CUCTEM U OHOC(EPHI B LIETIOM;
0OMEH BELIECTB U IPEBPALIECHUE SHEPTUU B KIIETKE;
BOCIIPOU3BEICHUE U )KU3HEHHbIC LIUKJIIbl KIETKHU;
pasMHOKeHHE MOP(OIOTHIO, (HU3NOIIOTHIO,
HKOJIOTHIO OCHOBHBIX TPYII MPOKAPHOT U SYKAPHOT;
3aKOHOMEPHOCTH HacJeI0BaHUS U U3MEHUNBOCTH,
OCHOBBI CEJICKI[H KUBBIX OPraHU3MOB aHATOMUS;
(U3HOJIOTHIO U TUTHEHY YEJIOBEKa

TEHETHYECKUE U HKOJIOTUYECKUE OCHOBBI 3BOJIIOLIUY;
HKOJIOTMUYECKHE IPUHLIUIIBI PAL[UOHATIBHOTO
WCII0JIb30BaHUs IPUPOIHBIX PECYPCOB;

nporeccsl OMocuHTe3a u OuoTpanchopmaluy;

IyTH U MEXaHU3MBbI ITPeoOpa3oBaHusl SHEPTUH B
KHUBBIX CHCTEMax

CBOOOJIHO yMEET - MPUMEHSATH B paO0OTE METOIUKH
00TaHUYECKHNX, MUKPOOHOJIOTUUECKUX HAOIIOACHUI
OpraHu30BaTh u BECTH HaOIoAeHUs u
SKCIIEPUMEHTAJIbHbIE UCCIIEJIOBAHUS
MHUKPOOHMOJNIOTUYECKUX U JAPYrHMX OHOIOTHYECKUX
MIPOLIECCOB;

aHaAJTM3UPOBATh poJb BHYTPHUKJIETOYHBIX
KOMIIOHEHTOB, ~ OHOIOJMMEPOB W BBISBIATH
B3aMMOCBSI3b OMOXMMHUYECKHX MPOLIECCOB KIIETKH;
OOBSACHATH OMOXHUMHUYECKYIO HaIlpaBJIEHHOCTh
IPOIIECCOB, OCYIIECTBIIEMBIX MUKpOOamu,
NPUMEHSITh MaTEMAaTUKO-CTAaTHCTUIECKHAE METO/IBI
U1 00pabOTKU IKCIIEPUMEHTANIBHBIX JIAHHBIX B
MUKpPOOHOJIOTHH;

OTIpeNeNsTh Xapaxrep, HaNpaBJIEHHOCTh u
MOCIIEACTBUS cBOEH npodeccuoHanbHOM
JESITebHOCTH Uil TPUPOAHBIX KOMILIEKCOB M MX
KOMIIOHEHTOB

CBOOOJIHO BJaJi€eT - MpaBHJIaMH O€30MaCHOCTH NPHU
paboTe MUKpOOHOIOTrHYECKOH J1abopaTOpu;

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

DK3aMeHaIMOHHBI
¢ Borpocsl (35-50
OaJIoB)
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- OCHOBHBIMH METOIWKaAMH HCCJIICAOBAHHUA KHBBIX
OpPTraHUu3MOB, METOJaMU OMOJIOTHYSCKOTO
obecnieueHus ITPOU3BOJICTBA

bazossrit (50 -74

Oamra) —
«3aYTEHOY,
«XOPOIIIO»

3HAaeT — XUMHUECKYI0 OpraHU3alMi0, CTPOCHHE H
(GYHKIMY KJIETKH IPOKAPUOT U SYKapHUOT;
WHINBUIYAIbHOE PA3BUTHE OPTAaHU3MOB;
3aKOHOMEPHOCTH POCTa, Pa3BUTUS U PA3MHOKECHHUS
OCHOBHBIX TPYIIIT IPOKAPUOT U FYKAPHOT;
3aKOHOMEPHOCTH HacJeI0BaHUS U U3MEHUHUBOCTH,
OCHOBBI CEJICKITUH )KUBBIX OPTaHU3MOB;

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

OCHOBHbIE 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS
ounocdepsl; OMOCUHTETHYECKUE TIPOIECCHI B KIETKaX
MIPOKAPUOT U DYKAPHOT;

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

NPUMEHSTh B paboTe METOAUKH OOTaHUYECKHX,
MUKPOOHOJIOTUYECKUX HAOIIOACHUH;

pabotath C JuTeparypol U HHGOPMALKUOHHBIMU
CUCTEMaMH C TS0 MOTy4YCHHs HHPOpMAIIHH;
cobuparb, oOpabaThiBaTh, AaHAJIU3UPOBATh W
MPEJCTABISITh  MOTYYCHHBIE JKCIEPUMEHTAIBHBIE
JAaHHBIC

BJaJ€eT - TpaBWIaMU O€30IaCHOCTH W HAaBBIKAMH
paboThl MUKPOOHMOJIOTHYECKOM 1abopaTopuu;
OCHOBHBIMH METOJMKAMU HCCIICIOBAHUS
OpraHU3MOB

KHUBbBIX

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

37)

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

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

TUTUEHY YEJIOBEKA; OCHOBBI

HBOJIFOLIMOHHOTO  YYEHUS; MOHATHE Ouochepsl;

rnobanpHple  MPOOIEMBI  OKpY’KaloLIeH  Cpelbl,
MeTaboM3M  MHUKPOOPTaHW3MOB W BTOPUYHBIC
META0O0IUTEI

yMEEeT - BECTH NPAKTHYSCKYIO JEATEIHHOCTh B

nabopaTopuy MUKPOOHOJIOTUHY;
paborate ¢ JHUTEpaTypoil M WHPOPMANNOHHBIMU
CHCTEMaMH C 1IeJIbI0 OJTY4YEeHUs1 HHPOpPMaLIUY;

cobuparb, oOpabaTeiBaTh, AaHAIU3UPOBATH W
MPEJCTaBISITh TMOTYYCHHBIE JKCHEPUMEHTAIbHBIE
JIAHHBIC;

IIPUMEHHUTH TEOPETUUECKHUE 3HAHNS Ha MPAKTHUKE;
WCIIOJI30BaTh ~ CBOMCTBA  MHUKpPOOPraHM3MOB B
OMOTEXHOJIOTUH,

HCITOJIB30BaTh TEXHUYECKUE CPENICTBA,
o0ecreunBaroIye Mpou3BOJICTBO

9KOJIOTUYECKH YUCTOMN MPOAYKIINHI

BJaJieeT - NpaBUJIaMHU O€30MACHOCTH M HABBIKAMH

TecroBbie 3agaHust

(13-20)

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

Huzkni HE 3HAaeT YPOBHU OpraHU3aluMyd U CBOMCTBA >KUBBIX | TeCTOBBIEC 3aaHUs
(1OTIOPOTOBBIIA) CHCTEM; MHOroo0pasue >KuBOH mpupoasl ocHOBHI | (0-12)
(KOMIIETCHIIMSI HE |CENEKLUHN >XKMBBIX OPraHM3MOB; TWUTHEHY uenoBeka; | Pedepar(0-2)
chopMupoBaHa) OCHOBBI  DBOJIIOLIMOHHOTO  YUYEHUS; MOHSTHE | DK3aMEHAlIMOHHBIE
(Menee 35 GayuioB) [Onocdepbl; Ta00albHBIE MPOOJEMBbI  OKpYysKatomiei | Bompocki— (0-21)
— «HE3aYTEHO», [Cpelibl; METa0OIU3M MUKPOOPTaHU3MOB U BTOPHYHBIE

«HEYJIOBIIETBOPHUTE |METaOOJIUTHI;

JBHO»

HC YMCECT - BCCTHU IMPAKTUYCCKYHO HACATCIIBHOCTL B

nabopaTopun MHUKPOOHOJIOTHH, paboratb c
TUTepaTypoii U WHGOPMAIMOHHBIMU CHCTEMaMHU C
HeNnpl0  monydeHuss — mHpopMamuu, — coOupars,
oOpabarbiBaTh, aHAJIW3UPOBATH W  TPEICTABISTH
MOJTy4YCHHBIC AKCIICPUMEHTAIbHBIC JIAaHHBIC;
MPUMCHHUTh TEOPETUYCCKHE 3HAHHMS HA IPAKTUKE;
UCIIOJIb30BaTh  CBOWMCTBA  MHUKPOOPTaHU3MOB B
OMOTEXHOJIOTHH; MCIIOJIb30BATh TEXHHYECKUE
CpeICTBa, o0ecreynBaroIme MIPOU3BOJICTBO

DKOJIOTUYECKH YUCTOMN NpoaAyKIUHU

HE BJIAJICET - IpaBUJIAMU OE€30MACHOCTH U HaBBIKAMU
paboThI MUKPOOHOJIOTHYECKON JTabopaTopuun

7. Y4eOHO-MeTOAuYeCKOe U HH(POPMALMOHHOE 0O0ecnevYeHne AU CIUTIIUHbI

(MoayJist)
7.1. OcHoBHasl yyeOHas1 JuTeparypa:

1. Emnes, B. T. Cenbckoxo3siiicTBeHHass MUKpoOnoorus : yueOHuk aist By3oB / B. T.
EmieB. — 8-e u3a., ucnp. u gorn. — M. : MsmarensctBo FOpaiit, 2021, — 197 ¢. — (Bsicmiee
obpaszoBanne). — ISBN 978-5-534-11223-8. TEKCT: DJIEKTPOHHBIN // DBC FOPAUMT
[CAUT]. — URL: HTTPS://URAIT.RU/BCODE/471811

2. YMK no mucrumuinae «OO01mas OHoorusi 1 MEKPOOHOJIOTHS JIJIsT 00y4aroNIuXcs 10
HampasieHuto moarotoBku 19.03.01 buorexnonorust/E.B. Xosanoa, JI.B. TwutoBa. -
Muuypusck, 2021.

2.2 lonosiHuTEeILHAA y4eOHasi JiuTepaTypa:
1. AunpeeBa 1.1 bortanuka / U.1. Aunpeesa, JI.C. Poaman. - M.: KonocC, 2002. - 487 c.
2. XKoxoBa, E. B. boranuka : yueOHoe mocobue s By3oB / E. B. XKoxosa, H. B.
CkunsipeBckasg. — 2-e u3[., ucnp. u jgon. — M. : HUzgarensctBo Opaiit, 2017. — 239 c. —
(Yuusepcutetsl Poccun). — ISBN 978-5-9916-9920-4.
3. Bopses, I'.11. Mukpobuosorust [Dnekrponusiid pecypc] / A.B. Ocramuyk, .. BopsieB
— Ilen3a : PUO III'CXA, 2015 .— 44 c. — Pexxum gocryma: https://rucont.ru/efd/348795
4. TlexoB A.Il. buonorus : meauiuHCcKas OWOJOTHS, TEHETHKA M Tapa3suToiorus. — M.:
I'DOTAP-Menua, 2012. — 656 c.
5. Emmna, E.E. Oxonorus nonynsuwmii [Dnexrponnsiit pecypc] / E.E. Enuna .— OpenOypr :
Okcnpecc-niedars, 2016 .— 40 c¢. — Pexum nocryna: https://rucont.ru/efd/352973

7.3. MeToguyeckne yKazaHusl N0 OCBOCHHIO TUCIHIINHBI
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https://rucont.ru/efd/352973

1. Xosanogsa E.B., Kupuna 1.b., Turosa JI.B. Metoanveckne ykazaHus AJI BBITOTHEHUS
JabopaTOpHBIX padboT nmo aucuumuinae «OO0Ias OUOIOTHS ¥ MUKPOOHOJIOTHSIY JIJIsl 00yUJarOIIHUX CS
110 HarpasieHuto noarotoBku 19.03.01 buorexnonorus. — Muuypunck, 2023.

2. XosanoBa E.B. Meroanyeckue YKa3aHUsl U1 CaMOCTOATENIbHOW paldOThl IO
muctuminHe «OO0mass OuosorusT U MHKPOOHMONOTHSY M OOy4aromuxcs 1O HampaBICHUIO
noaroroBku 19.03.01 buorexnonorus. Muuypusck, 2023.

7.4. UndopmanuorHHbie U 1M PPoBbIe TEXHOJOTHH (IPOrPaMMHOE o0ecliedeHue,
coBpeMeHHbIe MpodeccuoHAIbHbIE 0a3bl TaHHBIX U HH(POPMAIIHOHHBIE

ClipaBO4YHbIC CI/ICTeMbl)

VYuebHas aucHMIUIMHA (MOAYJB) TIPEAyCMAaTPHBAE€T OCBOCHHE WH(POPMALMOHHBIX U
UG pPOBBIX TeXHONOIui. Peanu3anus nudpoBbIX TEXHOJOTHM B 00pa30BaTeIbHOM IPOCTPAHCTBE
ABISICTCA OJHOW W3 BaXHEHIIMX 1eneil oOpa3oBaHus, Jaromeld BO3MOXHOCTH pPa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOY4YarOUIMXCSl KaK OyAyIIUMX BBICOKOKBAJIM(UIIMPOBAHHBIX
CIIELIUAJIUCTOB.

[{udpoBble TEXHOJIOTMM HPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB A(PPEKTHUBHOIO PEIICHUS
3a1a4  NpOo(ECCHOHAIBHOTO, COLUAIBHOIO0, JIMYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
pa3UYHBIX BUJOB KOMMYHHMKAIIMOHHBIX TexXHOJoruil. OcBoeHHe LU(POBBIX TEXHOJIOIMH B
pamMKax JaHHOW JAMCLUUIUIMHBI (MOAYJS) OPUEHTHUPOBAHO HAa CIOCOOHOCTh ©€3011acHO U
Ha/IJIeKAIIUM 00pa3oM MolydaTh AOCTYI, YIPABIATh, MHTEIPUPOBATh, 0OOMEHUBAThCS, OLICHUBATh
U co3daBaTh HMH(POPMAIUIO C TIOMOINIBI0 HHU(POBBIX YCTPOWCTB M CETEBBIX TEXHOJIOTHH.
®opmupoBanue LU(POBOM KOMIETEHTHOCTH Ipenarnojaraer padoTy C JaHHBIMH, BIIaJIeHUE
MHCTPYMEHTaMH ISl KOMMYHUKALUH.

7.4.1. DJIeKTPOHHO-0MOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas aneKTpoHHas OMOIMOTEKA)

2. DnekTpoHHO-OMONMoOTeYHass cuctema wu3aarenberBa «Jlamby (https://e.lanbook.ru/)
(ToroBop Ha OKa3aHME YCIYr IO MPEJOCTaBIECHHUIO JIOCTYyNMa K JIEKTPOHHBIM u3aaHusM OO0
«U3narensctBo Jlaub» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMONMOTeUHass cucTeMa wusaarenscTBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKazaHUE YCIAYr MO MPEJOCTABJICHHUIO JOCTyMa K AJIEKTPOHHBIM m3manusm OO0
«M3narenbcTBO Jlanb» o1 06.04.2023 Ne 2)

4. ba3a naHHBIX 2J€KTPOHHBIX HHPopManmoHHbIX pecypcoB ®PI'BHY ITHCXB (norosop no
o0ecreyeHnIo J1ocTyna K 3JeKTpoHHbIM MH(popMmaronHsiM pecypcam GI'BHY ITHCXB uepes
tepmuHan ynanensHoro aoctyna (TY] ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekrtpoHHO-OMOiMoTeuHass  cuctema  «AgriLiby ~ ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (momoaHHUTENBHOE COTJIAIICHHE HA MpeaocTaBieHre goctymna ot 13.04.2023
Ne 6/ x JIunensnonHomy norosopy ot 04.07.2013 Ne 27)

6. OnexTpoHHass 6ubnmoreyHas cucrema «HamuoHanbHbI MPpPOBOM pecypc «PyKOHT»:
Komnexkuun «ba3zoBeiii MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (norosop
Ha OKa3aHHWe yCIyT 1o mpenocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnekTponHoe m3natenbcTo FOPAWMT (https://urait.ru/) (10roBop Ha okazaHHe
YCIYT 1O TPEIOCTaBICHUIO JocTyna K oOpazoBatenpHOM miathopme OO0 «DneKTpoHHOE
msnarensero FOPAUTY ot 06.04.2023 No 6)

8. DnekTpoHHO-O0MbIMoTeYHas cucteMa «Bepuaackuiiy (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE UCIONIb30BaHKe Tpou3BeneHuit oT 26.03.2020 No 14/20/25)

9. baza mamneix HDB «HammonanbpHas snekTpoHHas OuOmmoreka» (https://rusneb.ru/)
(morosop o noaxmoueHnu k HOb u npexoctasnenuu nocryna k oobekram HOb ot 01.08.2018 Ne
101/H2b/4712)
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yHUBEpCaJbHasg HaydHas OHOIMOTEKa UM.

10. Cornamenue O COTPYIHHYECTBE MO OKa3aHHUIO OMOJIMOTEYHO-MHPOPMAIMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT IOJIb30BATEIsIM YHHBEpCUTETa W3 4YHCIAa WHBAJIUAOB IO 3PEHHUIO,
CITA0OBUIAIINX, HTHBAIUOB APYTUX KATETOPUH C OIpaHUYCHHBIM JTOCTYIIOM K HH(OPMAIIUH, JIUII,
HMEIOIINX TPYAHOCTH C uTeHueM ruiockornedaTtHoro Tekcra TOI'BYK «TamOoBckas oGiacTHas

(cornamenue o corpyaaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UudpopManmoHHbIE CIPABOYHbIE CHCTEMBI

1. CnopaBounas KoncynsrantlLtroc

ImpaBoBas

CHCTEMaA

A.C. Ilymxuna»

(https://www.tambovlib.ru)

(IoroBOp MOCTaBKU U

conpoBoXAeHUs K3eMIuIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/3C)
2. DIeKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycinyru
0 COMPOBOXKACHHIO OT 22.12.2022 Ne 194-01/2023)

MH(POPMAIIMOHHO-AHAIUTHYECKUHA TIOpTal B OO0JACTH HAYKH,

7.4.3. CoBpeMeHHBbIe MpOo(deccHoHATIbHBIE 0a3bl JaHHBIX
1. ba3za paHHBIX HOPMATHBHO-IIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTEIbHON
nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza nanneix Hayunoit snextponHoit Oubmuoreku eLIBRARY.RU — poccuiickuii

obpasosanus - https://elibrary.ru/
3. ITopTan oTkpeITHIX JaHHBIX Poccuiickoit denepannu - https://data.gov.ru/

4. OTKpbITBIE

JaHHBIC

https://rosstat.gov.ru/opendata

®enepanbHOU

CITYKOBI

TEXHOJIOTHH,

FOCY,HapCTBeHHOﬁ

MEIUIMHEL U

CTaTUCTHUKHU -

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PAacpPoOCTPaHsieMoe IPOrPaMMHOE
o0ecneyeHye, B TOM YHCJIe 0T€4eCTBEHHOT0 POU3BOICTBA

Ne HanmenoBanue PazpaboTunk HoctynHocTh Ccbuika Ha Equnblit PexBuzuthl
1o (IMLEH3NOHHOE, | peecTp POCCHHCKUX HOATBEPIKIAFOLIETO
(npaBooOanate CBOOOJTHO nporpamm Juis OBM JIOKyMeHTa (TIpu
Jb) pacnpocTpassie u B]I (mpu Hamuuum) HaJIMYHUH)
MOE€)
1 MicrosoftWindows, | MicrosoftCorpor | Jlunensuonuoe - JIuteHsus
OfficeProfessional ation ot 04.06.2015 Ne
65291651 cpoxk
JieficTBHsA: 6€CCPOUHO
2 AHTHBHDPYCHOE AO Jluuensuonnoe | https://reestr.digital.g CyO6muIeH3HOHHBII
MPOrPaMMHOE «Jlaboparopwust ov.ru/reestr/366574/?s norosop ¢ 000
obecrieueHne Kacniepckoro phrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccust) 06.07.2022 Ne 6/H,
curity as1s OusHeca CPOK JICHCTBUSL: C
22.11.2022 no
22.11.2023
3 | MoitOducCrangapta 00O «Hogsie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
BIH - o0nauHble ov.ru/reestr/301631/?s «PyOukon»
OducHblii maker TEXHOJIOTHH» phrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI ¢ (Poccus) 036410000081900001
JOKyMEHTaMHU 2
W TTIOYTOM CpOK JIeHCTBHUS:
(myoffice.ru) 6eccpovHO
4 IMporpammHas AO Jlunensuonnoe | https://reestr.digital.g JIuueH3MOHHBIN
crcTeMa Juis «AHTHILIATHAT ov.ru/reestr/303350/?s Jorosop ¢ AO
0BOHapyKEeHHsI (Poccus) phrase_id=2698186 «AMTHILIATHATY OT

TEKCTOBBIX
3aMCTBOBaHH B
y4eOHBIX ¥ HAYyYHBIX
paborax

17.04.2023 Ne 6627,
CPOK JICHCTBHSI: C
17.04.2023 no
16.04.2024
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«Antunaaruat BY3»
(https://docs.antiplagi
aus.ru)
5 AcrobatReader AdobeSystems CoboaHo - -
- IPOCMOTP pacrpocTpasse
nokymeHToB PDF, Moe
DjvuU
6 FoxitReader FoxitCorporatio CoboaHO - -
- IPOCMOTP n pacrpocTpasse
nokymeHToB PDF, Moe
DjvuU

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANINOHHOM ceTH « UHTEpHET»
26.CDTOwiki: 6a3a 3nanuii mo uudpooii Tpancdopmanuu https://cdto.wiki/

27.Pexum foctyna:.garant.ru - cnpaBouno-npaBoBas cuctema «[TAPAHT»

28.Pexum goctyna: www.consultant.ru - cnpaBo4HO-npaBoBas cuctema

«KoHcynbTaHT [llnoc»

29. http://www.csrjournal.com/liveexperience/socreports/  Poccuiickas  rocymapcTBeHHast
oubmoTexa. « MUp SHIMUKIONICTIAN

30.http://biblioclub.ru

7.4.6. lluppoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTe/IbHOM Ipolecce
. LMS-mardopma Moodle

. Bupryanpnas nocka Mupo: miro.com

. Bupryansnas nocka SBoardhttps://sboard.online

. Bupryansnas nocka Padlet: https://ru.padlet.com

. O6umaunsie ceppuchl: Annekc.Juck, O6mako Mail.ru

. Cepsucsl onpocos: Suaekc ®opmbsl, MyQuiz

o Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

. CepBuc CcOBMECTHOH paboThl Hajx mpoekTamu Juid HeOonbmux rTpynn  Trello

http://www.trello.com
7.4.7. llndpoBbie TEXHOJOTNH, IPUMEHsIEMbIe NTPH U3YYEeHHUN JUCHUILIHHbBI

Ne | LludpoBbie TeXHOTOTUU Bunsl yue6Hoit paboThI, ®opmupyembie | UK
BBITTOJTHSIEMbIE C TPUMEHEHHEM | KOMIETEHIIUU
U(PPOBOH TEXHOJIIOTHH

. OO0J1a4HbIE TEXHOIOTHH Jlexumn YVK-1 N1-2yx1 -
CamocrosiTenbHas pabora Haxomut H
KPUTHUYECKU
aHATM3UPYET
MH(OpMAaILHIO,
HEOOXOANMYIO IS
pelieHus
IIOCTaBJICHHOM
3a7a4u

N-3yi4 -
PaccmatpuBaer
BO3MOYKHBIC
BapUaHThI
pelieHus  3ajayd,
OIICHUBAS X
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JIOCTOMHCTBA "
HEJ0CTaTK!
N-4yi4 -
AprymMeHTHpOBaHO
thopmupyet
coOCTBEHHBIE
CYKJICHHUSI u
OIICHKH, OTJINYaCT
(hakTBI OT MHEHHIT
W HHTEpIIpeTanui
B PACCYXICHHSIX
ApYTHX
YYaCTHHKOB
JICSITEIILHOCTH,
MIPUHUMAET
000CHOBaHHOE
pelieHue
MOCTaBJICHHOM
3a1aun

N-5yk4 -
Ompenenser u
OIICHHWBAaET
TTOCIIEAICTBHS
BO3MOKHBIX
penieHuii 3agauu

° Bonpmme nanHeie

Jlekiun
CamocrosiTensHas paboTta

VK-1 N-1yxq —
AHanusupyer
3aja4y, BBIICIIAS
ee 0a3oBbIE
COCTaBJISAIOIIHE,
OCYIIECTBIISET
JIEKOMIIO3UIIHIO
3a1a4H

N -2yx1 —
Haxoant n
KPUTHUYECKU
aHAIM3UPYET
UHQOpMAITHIO,
HEOOXOIUMYIO IS
penieHus
IMOCTaBJICHHOM
3aJ]auH.

8. MarepuaibHO-TEXHHYECKOE o0ecniedeHne TUCHUNIHHBI (MOTYJIsA)

Y4eOHast ayiuTOpHs IS
MIPOBEICHUS 3aHATUI
JIEKIUOHHOTO THMA (T.
MuuypHHCK, yiI.
WHTepHanoHagbHas A0M
Ne 101 - 2/32

1. JKairto3u ropu30HTaIbHBIC HA TPU OKHA (MHB. Ne
2101065486) 2.
Wnrepaxtusras qocka (nHB. Ne 2101040205)

3. CucremHBII KOMIUIEKT: TIporieccop Intel Original
LGA 1150, Bentunsarop Deepcool THETA 21,
marepuHckas miata ASUS H81M-K<S-1150 iH,
namsath DDR3 4 Gd, xxectkuii auck 500 Gb,
kopryc MAXcase H4403, 6ok nutanus Aerocool
350W (uHB. Ne 21013400740)

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

5. Habops! neMOHCTpannoHHOT0 000pyA0BaHUS H
y4e0HO-HATJBSTHBIX TOCOOUIL.

1. Microsoft Windows 7 (JumeH3ust OT
31.12.2013 Ne 49413124, GeccpodHO).
2. Microsoft Office 2010 (turieH3ust oT
04.06.2015 Ne 65291658, GeccpouHo).

VYuebHas aynuropus Uil

1. CynmnbHbiii mkag CM 50/250-500-11IC (uuB.Ne

1. Microsoft Windows 7 (iuuiensust ot
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MIPOBEICHHUS 3aHATUI
CEMHHAPCKOTr0 THIIA,
TPYMIINOBBIX U
UHJUBULyalbHBIX
KOHCYJIBTAIUH, TEKYIIIETO
KOHTPOJISA 1
IIPOMEXKYTOUHOU
arrectanun (YdeOHas
nmabopatopust
MHKPOOHOJIOTHH)

(r. Mu4ypHHCK, Y4X03
«Pomay, 9/29)

41013401713)

2. Becnl anexkrponnsie (nHB.Ne2101040151)

3. Kamepa KbY-1 CITY mox 9001 GaxrepurinHas
yIbTpadHOIETOBAsT ISl XPAHEHUSI CTEPUIIBHBIX
nHCTpyMeHTOB (MHB. Ne 21013600786)

4. Kon6onarperarens UT- 4100 ULAB
(500mm+450 tpan) (uHB.Ne 21013600787)

5. Ynerpa3BykoBas Moiika (BanHa) Uitciean-3 DT
(3 m) (uuB.Ne 21013600791)

6. Jlocka xnaccHast (nHB.Ne 41013602279)

7. Kpecno opucuoe AV 204 PL MK Tkanb
(uHB.Ne 41013602313)

8. Muxpockon meguiuHCKuid bruomern 2 (naB.Ne
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,
41013401734, 41013401733, 41013401732,
41013401731, 41013401730, 41013401729,
41013401745, 41013401744)

9. Hacrennsrii sxpan Lumien Master Picture 220-
220 cMm (maB.Ne 41013401708)

10. ITpubop mst m3mepenust (HI 2215-2
Mmukponpoueccopusiii pH/ C - metp ¢
ABTOMAaTUYECKOH KaITMOPOBKOH U
aBToTepMoKoMITeHcanuer) (maB.Ne 41013401712)
11. IMpoexrop NEC M361 X (maB.Ne 41013401705)
12. Cucremnsrit kommiekt: [Iponeccop Intel
Original LGA 1155, BeHTHIATOp, MaTepUHCKAS
ILIaTa, MaMATh, )KECTKHUI JHCK, BUACOKApTa,
MOHHTOD, YCTPOWCTBO IJIsl YTEHUS KapT MaMsITH,
MIPUBOJ, KOPITYC, KJIaBHAaTypa, MBI (HHB.Ne
41013401698)

13. Croxn 1abopaTOpHBIN XUMHYECKIH
(1200x600x750) cTONEIIH. TACTHK/KapKac al.
npodus (mEB.Ne 41013602351, 41013602350,
41013602336, 41013602335, 41013602334,
41013602333, 41013602332, 41013602331,
4103602330, 41013602329, 41013602328,
41013602327, 41013602326, 41013602325,
41013602324, 41013602323, 41013602322)

14. Uleiikep-unkybarop ES- 20/60 ¢ mnatdopmoii
P-16/250, BioSan, ¢ nepxarenem mis 16 mryk 250
it kono/crak. BS-010135-CK (unB.Ne
21013400713)

15. Peppakromerp MPD-45452M ¢ moncBeTkoit u
Jon.mkanoi. (uHB.Ne 41013401711)

16. Ynerporepmocrat (uHB.Ne 1101040311)

17. Ulka¢ mis xpaHeHus 1a00paTOPHOH TTOCY b
(800x450x1950) mosnku riacTuk/ Kapkac ai.
mpodms ¢ 3aMKoM (MHB. Ne 41013602357)

31.12.2013 Ne 49413124, 6Geccpo4HO).
2. Microsoft Office 2010 (stunieH3ust oT
04.06.2015 Ne 65291658, 6eccpoyHo).

Y4eOnast ayaiuTOpHs s
CaMOCTOSITENEHON paboTh
(r. MuaypHHCK,
yin.MlHTepHanoHansHas
101; 3/2396)

1. Mocka knaccHast (uaB. Ne 2101063508)

2. Kamro3u (uaB. Ne 2101062717)

3. XKanro3u (mHB. Ne 2101062716)

4. Kommetotep Celeron E3500, maTt. mutata ASUS,
omnep.mamsts 2048Mb, moruTop 19"AOC (uHB.Ne
2101045283, 2101045284, 2101045285)

5. Kommsrorep Pentium-4 (nuB.Ne 2101042569)
6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KIaBuaTypa, Meimb (MHB. Ne 21013400521,
21013400520)

7. Kommnbrotep Dual Core E 6500 (nuB.Ne
1101047186)

8. Kommsrotep Topaano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)

9. Oxpan Ha mratuse (MHB.Ne 1101047182)
KommbroTepHast TEXHHKA MTOJIKIIIOUEHA K CETH

1. Microsoft Windows XP,7 (numeHsus ot
31.12.2013  No 49413124,  OeccpoyHO).
2. Microsoft Office 2003, 2010 (nuien3ust ot
04.06.2015  No 65291658,  OGeccpouHO).
3. AutoCAD Design Suite Ultimate (morosop
oT 17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1  nokambHas,
oOpa3oBaTeNbHas JINIEH3Hs, CEPUIHBIII HOMeEp
NC50B-270716  nuneH3us  AEHCTBUTEILHA
OeccpodHo, GecrutatHas).
5. Mporpammusnit komruieke «ACT-Tect Plus»
(nmmuen3uoHHblid goroop ot 18.10.2016 Ne JI-

21/16).
6. T'NC Maplnfo Professional 15.0 mis
Windows I y4eOHBIX 3aBeIcHUN

(umen3uoHHBI  goroBop ot 18.12.2015
Nel123/2015-y)
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«MuTepuer» u obecneuena nocrynom B SMOC
YHHBEPCUTETA.

PaGouast mporpamma mucuumiuabl «OOmas OHONOTHUS M MHKpPOOHMOJIOTHS» COCTaBleHa B
coorBeTcTBUM ¢ TpedboBaHusmMu @OI'OC BO no wnHanpasnenutro mnoarorosku 19.03.01

buorexnonorus (ypoBeHb OakajgaBpuaTa), YTBEPXKICHHOTO MPUKa3oM MHHHCTEPCTBA 00pa30BaHUSA H
Hayku P® Ne 736 or 10.08.2021.

ABTOpBI: IOLEHT, KaH/I. C-X. HAYK _—XoBaHona E.B.,
R
JIOLEHT, KaHJ. C-X. HAyK For— \Z‘—f/ Turosa JI.B., .
Peuensenr: JOLICHT kadenpsl Oouosoruu u
XUMHAH Kysuenosa P.B..

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpebosanusimu ©®I'OC BO

[Iporpamma paccMoTpeHa Ha 3acegaHud Kadeapsl CagoBOJICTBA, OWOTEXHOIOTUH U
CEJIEKIIMH CEMEHOBO/ICTBA CENIbCKOXO3SHCTBEHHBIX KYIbTYp (IpoToKos Ne 9 oT «18» ampens 2022
r.)

[IporpaMmma  paccMoTpeHa  Ha  3acelaHUd  Y4eOHO-METOAMYECKOW  KOMHCCUU
[TnonooBomHoro nucrutyra uM. M.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 8 ot «18»
anpens 2022 1.)

[Iporpamma yTBepxaeHa peleHueM Y4eOHO-METOJUUYECKOI0 COBETa YHUBEPCUTETA
poTokod Ne8 ot «21» anpens 2022 r.

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

[Iporpamma paccMoTpeHa Ha 3aceJlaHuU Kadenpsl caoBOACTBA, OMOTEXHOJIOTUH U
CeJNIeKIIUN CEMEHOBOJICTBA CEIbCKOX03SIMCTBEHHBIX KyNbTYp (mpoTokosn 1 Ne 11 ot 19 utons 2023
r.)

[Tporpamma paccMOTpeHa Ha 3aceAaHuu Y4eOHO-METOANYECKOH KOMUCCUU UHCTUTYTA
(yHITaMeHTaJIbHBIX U MPUKIAJHBIX arpoonorexHonoruilt um. N.B. Muuypuna Muuypusckoro
I'AY (nportokon Ne 11 ot 19 uronst 2023 1.).

[Iporpamma yTBepkJeHa Ha 3acelaHUU Y4eOHO-METOJMYECKOIO COBETa YHUBEPCUTETA
(mpotokoi Ne 10 ot 22 urons 2023 1.).
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