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1 Ilean u 3a7a491 OCBOEHUS JUCIHUILIHHBI

Heab (meau) OCBOCHMS TUCHMIUIMHBI: (POPMHUPOBAHUE Y CTYJCHTOB HEOOXOOUMBIX [UIS PEILICHHS
poeCCHOHATBHBIX 337a4 HAyYHBIX 3HAHUHM B paMKax MHUKPOOHMOJIOIMH, HaBBIKOB HCIIOJIb30BaHHsI METO/I0B
HaOII0ACHNS, UACHTU(DHUKAIINH, KIacCU(UKAIUU, BOCTIPOU3BOACTBA U KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

AT U3YUCHUA )KU3HU U CBOMCTB KHBBIX O6LCKTOB, nux I/IILGHTI/I(bI/IKaHI/II/I n /:[aaneI?Imero KYJIbTHUBUPOBAHMAL.

3agaun:

— M3YYUTh OCOOCHHOCTH CUCTEMAaTUKH, MOP(HOJIOTUH, (PU3NOJIOTHH, TEHETUKU U SKOJIOTUU MUKPOOP-

TraHW3MOB;

- MCMOJIb30BaTh MOJYYECHHbIC 3HAHUS JJI1 aHaJu3a B3aUMOJACHCTBUN OPraHM3MOB PA3JIMUHBIX BHJIOB
JpyT € APYTOM U CO cpefoi oOUTaHus;

- HCTIOJIB30BAaTh METOIbI HAOTIOACHMS, MACHTU(DUKAINY, KITacCU(UKAIIMH, BOCITPOU3BOJICTBA U KYJIb-
TUBHUPOBAHMS KUBBIX O0BEKTOB AJIsl pelIeHUS PO EeCCHOHATbHBIX 33/1a4;

- CHCTEMaTH3UPOBATh TEOPETHYECKHE OCHOBBI MUKPOOHOJIOTUHM U HCIOJIBb30BATh MX JUISl U3YUCHHS JKU3HU H
CBOWCTB JKUBBIX 00BEKTOB, UX HICHTU(DHUKAIIMU U KyJIbTHBUPOBAHHUS,

- pa3BUTHE COBPEMEHHBIX MPEICTABICHUN 00 OCHOBaX OMOTEXHOJIOTUYECKUX M OMOMEIUIIMHCKHX
MIPOU3BOJICTB, TEHHOM NHXEHEPUHU, HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJEIUPOBAHHSL.

2 MecTo TUCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHOH IPOrpaMMBbl

JucnunimuHa oTHOCUTCS K 6a30Boi yactu Osioka [] «/lucuurmmabl (MOTyH )»

[TpepexBU3UTHI QUCHUILIUHBL: Omcymcmayom

[ToctpexBuzuthl mucturnunbl: b51./].6.29 Hanobuomexuonoeuu, b51.J].B.0.5.2 Buoceoyenonocus,
b1.J1.B.2.6.2 Ilpuxnaounas sxonoeus

3 TpeOoBaHus K pe3yabTaTamM 00y4eHHs 110 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIHTATOB O0yUEHUS

Kon n HaumeHoBaHue
dbopMUPYEMBIX KOMIETSHITHIA

Kox u HaumenoBanue
AHIAKATOPA TOCTHKEHUS
KOMIIETEHIIUHA

[Inanupyemble pe3yiabTaThl 00yUeHUS 1O
JTUCLHUILIIMHE, XapaKTePU3YIOIIUE 3TATbI
(dbopMUpOBaHUsI KOMITETEHIUI

OIIK-1 CniocobeH npuMeHsITh
3HaHHUE OMOJOTUIECKOTO
pa3zHoo0pa3us M UCIOIH30BATh
METObI HAOTIOACHMS,
UACHTH()HUKAIIH,
KJ1accu(puKaImm,
BOCIIPOU3BO/ICTBA H
KYJIbTUBUPOBAHHUSI JKHUBBIX
O0OBEKTOB JIJIS peIICHUS
po¢eCCUOHANTBHBIX 3a]1a4

OIIK-1-B-1 Cucremarusupyer
TEOPETUIECKHE OCHOBHI
MHUKPOOHOJIOTUH U
BUPYCOJIOTHH, OOTaHUKH,
300JIOTHU U UCTIOIB3YET UX
JUTSL U3YYCHUS JKU3HU U
CBOMCTB KUBBIX 00BEKTOB, X
UIEeHTU(DUKAITIN U
KyJIbTHBHPOBAHUS
OIIK-1-B-2 [Ipumensier
METO/IbI HAOIIOICHUS,
KJaccuukanuu,
BOCTIPOM3BOJICTBA
OMOJIOTHYECKHUX 0OBEKTOB B
MPUPOIHBIX U JIA0OPATOPHBIX
YCIIOBHSIX

3HaTh:

- TEOPETUYECKUE OCHOBBI MHKPOOHOJIO-
TUun:

- IPUHLHUIBI KJIACCU(PUKAUU MUKPOOPra-
HHU3MOB;

- METOJIbI MUKPOOHOJIOTHYECKUX UCCIIE0-
BaHUI;

- ocobeHHOCTH MOp(doJIOoTHH MUKpOOpra-
HHU3MOB;

- 0COOEHHOCTH (DU3UOJIOTHH MHUKpPOOpra-
HHU3MOB;

- 0COOCHHOCTH T€HETUKH MHUKPOOPraHU3-
MOB U NPUHIOUIIBI €€ UCIIOJIb30BAHUA JJIS
OMOTEXHOJIOTHUYECKNX U OMOMEIUITMHCKAX
IIPOU3BOJICTB, '€HHON HMH)KEHEpPUU, HAHO-
OMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJIENIU-
pOBaHUS;

- 0COOECHHOCTH YKOJIOTUM MHUKPOOPTaHU3-

3




Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIETEHIINHN

Kon n HaumeHoBaHue
bopMUPYEMBIX KOMIIETCHITHIA

[Tnanupyembie pe3yabTaThl 00yUCHUS 110
JMCIUILIIHE, XapaKTePHU3YIOIINE ITallb
(hopMUpOBaHHSI KOMITETEHITUI

MOB.

YMerb:

- IPUMEHSTH METO/IbI HAOIFOICHUS, KJIac-
cu(UKaIMU, BOCIIPON3BOICTBA OUOJIOTH-
YeCKUX 00BEKTOB B IPUPOIAHBIX U J1abopa-
TOPHBIX yCIIOBUSIX;

- IPUMEHSTh TEOPETHUECKUE OCHOBBI
MHUKPOOHOJIOTUN ¥ BUPYCOJIOTHH, OOTaHU-
KH, 300JI0TUU ¥ UCIIOIH30BATh UX IS H3Y-
YCHMSI )KU3HU U CBOMCTB KUBBIX OOBEKTOB,
WX UACHTU(UKAIH U KyJTbTUBHPOBAHUS;
- HCIIOJIB30BATh MOYYCHHBIC 3HAHUS JIJIS
aHajM3a B3auMOJICHCTBUI OPTraHU3MOB
Pa3IMYHBIX BUIOB JIPYT C JPYTOM U CO
cpenoi oouTaHwus.

Baajaers:

- IpreMaM¥ IPUMEHEHUS 3HAHUS
OMOJIOTUYECKOTO pa3Ho00pa3us u
WCTIOJIb30BAHUSI METO/IOB HAOJIOICHMS,
UICHTH(UKAIINY, KIaCCU(DUKALINH,
BOCIIPOM3BOJICTBA U KYJIbTHBHPOBAHUS
KHUBBIX OOBHEKTOB JIJISI PEIICHHUS
po¢eCCHOHANIBHBIX 3a]1aY,

- TEOPETUYECKUMHU OCHOBAMU
MUKPOOHOJIOTUN ¥ BUPYCOJIOTHH,
OOTaHUKHU, 300JI0TUU U UCIIOJIb30BATh UX
TUTSL U3yYCHHUSI )KU3HU U CBOWCTB JKHUBBIX
00BEKTOB, UX UICHTU(DUKAIINH U
KYJIbTUBUPOBAHHSL.

4 CTpyKTYpa U collepKaHHue TUCUUILIHHBI

4.1 CTpyKTypa IUCHHUILIHHBI

OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTaBIAET 3 3a4eTHbIe enuHuIlbl (108 akaeMU4ecKux 4acoB).

TpynoemMkocTs,
Bun paboTst aKaJeMHYeCKHX 4acoB
3 cemectp BCETO

O01mast Tpya10éMKOCTh 108 108
KonraktHas pa6ora: 50,25 50,25
Jlexmum (JI) 18 18
[Tpaktrueckue 3anstus (113) 16 16
JlaGopatopusie padotsl (JIP) 16 16
[TpomexxyTouHas arrectarus (3a4eT, YK3aMeH) 0,25 0,25
CamocrosiTesbHas padora: 57,75 57,75

- BbINONIHEHUE UHOUBUOYATbHO20 MEopUueckoeo 3adanus (UT3);
- CAMON0020mo8Ka (npopabomka u noemopeHue N1eKYUOHHO20 Mamepuaia u
mamepuana y4eOHUKo8 u y4eoHvix nocoouii;
- N0020MOBKA K 1aDOPAMOPHBIM 3AHAMUAM,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- N0020MOBKA K PYOEHCHOMY KOHMPOII0)




TpynoemMkocTs,

Bun paGotsr aKaJeMHYeCKHX 4acoB
3 cemectp BCETO
Bua utorosoro KoHTpoJIA (3a4eT, IK3aMeH, 11 ¢ depeHIIHPOBAHHBII 3a4er
3a4er)

Pa3znensl AucuminHebl, n3y4aemsbie B 3 ceMecTpe

KonunuecTBo yacos
Ne HaumeHnoBanue pa3aenon ayatopras BHEayI.
paznena BCETO abora
7|3 | gp | Pdera
1 [IpeameT u 3aga9 MUKPOOHOJIOTHH B UX UCTOPH- 11 2 - - 9
YECKOM Pa3BUTHH.
2 ApxebakTepuu. 11 2 - 9
3 Mopdosorusi MUKpOOPTaHH3MOB. 22 2 4 6 10
4 DuU3H0I0rUs MUKPOOPTaHU3MOB. 24 4 4 6 10
5 I'eneTnka MUKpOOPraHU3MOB. 16 4 2 - 10
6 DKOJI0TUsl MUKPOOPTaHU3MOB. 24 4 6 4 10
Htoro: 108 18 | 16 | 16 58
Bcero: 108 18 | 16 | 16 58

4.2 Cogepxanue pa3iejioB IUCHUNINHBI

Pa3znea Ne 1 Ilpenmer u 3agaym MHUKPOOHMOJIOTMH B MX HCTOpPHYECKOM pa3BUTHH. OCHOBHbIE
ocoOeHHOCTH npokapuoT. Kiaccudukanus MUKpoopranu3mMoB. Merosl Mukpoouonoruu. OTKpeITHE MUK-
pooprann3MoB. Pa3Burue npencTaBieHui 0 MUKpOOHOM npupoje OposkeHHsl, THUCHHS, MH()EKIIMOHHBIX 3a-
ooneBanmii. Hayunas pestenpHocTh JI. Tlactepa. Mukpobuonoruss B XX B. Pa3Butne MukpoOHooruu B
Poccun. IIpokaproThl M 3yKapuOTHL: CXOACTBa U paznuuusd. OOume cBolicTBa MUKpoopranu3MoB. [Ipobie-
MBI CUCTEMAaTHKU NPOKapuoT. HyMepuueckas TakKCOHOMHs, XEMOTaKCOHOMUs, T€HOCHUCTEMAaTuKa. ['pymmbl
MPOKAPUOTHBIX OpPraHu3MoB. OCHOBHBIE METOAbl MUKPOOMOJOTMYECKHX MCCIEIOBaHUN W HMX HEoOXonu-
MOCTb Ul pPa3BUTUSI OMOTEXHOJOTMUECKUX M OMOMEIUIIMHCKUX IPOM3BOJCTB, T€HHONW HMHXEHEPHUH, HAHO-
OMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJEIIMPOBAHHUSL.

Pazgen Ne 2 Apxebaktepuu. OO0mmas xapakrepuctuka apxebaktepuil. ' pymnmel apxeGakTepuii: sKc-
TpeMasbHbIe TalopUiIbl, MeTaHOOpa3ytomue O0akTepun; apxedakTepun 0e3 KIETOYHON CTEHKH; apxeOaKTe-
pHH, BOCCTaHABIUBAIOIINE CYJIb(UTHI, IKCTpEeMalbHbIe TEPMOQUIBI, META0OIH3UPYIOIINE MOJIEKYJISIPHYIO

cepy.

Pazgen Ne 3 Mopdoaorus mukpooprann3dmoB. @opma npokapuotr. CTpyKTypa, XUMUUECKUNA CO-
CTaB U (PyHKIIMM KOMITOHEHTOB NMPOKAPHOTHON KieTKH. KieTouHas cTeHKa rpaMIoioKUTEIbHBIX, IPaMOT-
pHUnaTenbHBIX OakTepuil, apxebakTepuii. Kancymsl, cinmusnuctsie cion U 4exibl. JKIyTHKH 1 MEXaHU3MBI JIBU-
xeHus. Bopcunku (¢pumOpun, munu). MemOpansl. Lluto3ons u pubocomsl. BHyTpuTOIIa3MaTuuecKkue
BKJIIOUCHHS. | eHeTHYeCKHii anmapar U perIiKanus XpOMOCOMBI.

Pa3znen Ne 4 ®dusnosioruss Mukpoopranu3mMoB. CriocoObl pa3MHOXKEHUS MPOKapuoT. Mopdooru-
gecku quddepeHrpoBaHHbIe U ToKosecs kieTku. O0pa3oBaHue YHIOCTIOP. DICKTUBHBIE METOBI KYJIIb-
TUBUPOBAHUS MHUKPOOPTraHW3MOB. PoCT OakTepHalbHOW MOMYJISINH B MEPUOAMYECKON KynbType. Hempe-
PBIBHBIE KYJIBTYPBbl MUKPOOPraHU3MOB. OTHOILIIEHHE IPOKAPUOT K MOJIEKYJIIPHOMY KHCIOpPOAY U KHCIOTHO-
CTH cpenbl. BnusiHre Temnepatyphbl, U3JTyd4eHus U IpYyrux (pakTopoB Ha MUKPOOPTraHU3MBI.

OCo0eHHOCTH KOHCTPYKTUBHOTO M SHEPreTHYECKOr0 MEeTaboIM3Ma MUKPOOPTaHU3MOB. THIIBI MHTa-
HUS TIPOKapuoT. XeMoTpodus u pororpodus; opraHoTpodus u TUTOTPoPHs; aBTOTpOoUs U TeTePOTPOPHSI.
OCHOBHBIE MEXaHU3MBI NTOCTYIUICHHS TUTATEIbHBIX BEIIECTB B KJIETKY: MacCUBHAs U oOserueHHas auddy-
341, aKTUBHBIN TPAHCIIOPT, IEPEHOC TPYTIIL.



Tunbl OposkeHust 1 aHadpoOHoTo nbixanus. Hemomnsle okucnenus. [lytu katabonusma rekco3. Lk
TPUKapOOHOBBIX KUCIOT. [[pixarenbHas 1enb U HochopuiIupoBaHHue, COMPSIKEHHOE C TPAHCHOPTOM 3JIEK-
TpoHOB. brocnHTe3 HU3KOMOJIEKYIAPHBIX BemecTB. Crioco0b! TOMyUeHHS SHEPTHH Y XEMOOPTaHOTPO(HBIX
Oaktepwuii: OpoxkeHHe, aHa3poOHOE U adpoOHOe AbixaHue. OCHOBHBIC TUIBI OpPOKEHUS — MOJIOUHOKHCIIOE,
CIIMPTOBOE, MPOIMMOHOBOKHCIIOE, MACISTHOKUCIIOE U Ip. THIBI aHa3pOOHOTO JBIXaHUS — HUTPATHOE (ICHUT-
pudukanms), cynbdaTtHoe U cepHoe, kapooHaTtHoe, pymapaTtHoe. Hemonnbie oxucnenus. Ob6pazoBaHue yk-
CYCHOHM M JPYTMX OpPraHHMYECKHX KHCJIOT. [ pynmbl XeMOOpraHoTpoQHBIX 3yOakTepHii: METHIOTPO]HI; yK-
CYCHOKHCIIBbIE OakTepuu; aMMOHU(pULMpYIomuKe OakTepun; OaKTepHuu, pa3pylIaloNie HEeIII0N03y; ICHNUT-
pudunmpyromye 6aKTepuu.

OOmast XxapakTepUCTHKa XEMOJUTOTPOQoB. ['pynmbl XeMOTUTOTPODHBIX 3YOAKTEpPHii: THOHOBBIC
OakTepuu, anua0pUIbLHBIC Kelle300aKTepur, HUTPUPHUITUPYIOIIHNE OaKTepUH, BOJOPOIHBIC OAKTEpPHH, Kap-
60kcuI06aKTepHHn, CyIb(paTBOCCTaHABINBAIOLINE OaKTEPUH.

['pynmbel poTOCHHTE3UPYIONTUX dyOAKTEPHl: MypHypHbIE OaKTepuu, 3eJeHble OaKTepuH, reamo0ak-
Tepuu, IHanobaKkTepuu, NpoxaopopuTsl. OKCUTCHHBIH U aHOKCUTEHHBIH (poTocuHTe3. OCHOBHBIE MUTMEHTHI
dhoToTpodHBIX OaKkTepHii, 0COOCHHOCTH CTEKTPOB morjomeHus. Opranu3amnus GOTOCHHTETHYECKOTO arra-
para. ®otodochopunuposanue. [yt accuMUIAIMM YIIIeKUCIOTH (GoToTpodHbIME GakTepusimu. OcobeH-
HOCTH HWCITOJIb30BaHUs SHEPTHH CBeTa TajobakTepusiMu (OecximopohuiibHbl doTocunTtes). DoToTpodHbIE
0aKkTepuu B IPUPOJIE.

Ponp MHKpOOpraHM3MOB B TNPEBPALICHUN A30TUCTHIX BEHIECTB. Pa3iiojkeHWe MHUKPOOPTraHW3MaMH
a30TUCTBIX OpPraHUYECKUX coequHeHnd. AMMonupukanus. Hurpodunupyromue 6akrepun. Jlenutpuduka-
nus. bakrepunm — ¢uKcaTOpel a30Ta: CBOOOHOXHUBYIIUE a30TOPUKCATOPHl M CHMOMOTHYECKHE POJia
Rhizobium, xuBymue B cMMOMO3€ C KOPHSIMH BBICIIUX PACTEHHH, MPEUMYIIECTBEHHO U3 cemeiicTBa 6000-
BBIX. MOJIEKYISPHBIA MEXaHNU3M a30TO(PUKCAIIHH.

Pazgen Ne 5 I'eHeTnka MUKpoopranu3mMoB. HacnencTBeHHas M HEHACIEICTBEHHAs] U3MEHUYUBOCTD.
I'enoTunuUeckass N3MEHYUBOCTh Y MPOKAPUOT KaK Pe3ysNbTaT MyTallMd U PEeKOMOMHAIMH. THIBI MyTaIlHid.
PexomOuHammst y mpokapuot: Tpancopmariys, KoHbproramus u tpancaykius. [Inmasmuasl. CBoiicTBa mias3-
MUI. OcHOBHEIE TpyHaIibl IJIA3MUMA. HpI/IHI_[I/IHBI HCIOJIb30OBAHHUA OCHOB I'CHCTHUKU MHUKPOOPraHU3MOB JJIA
OMOTEXHOJIOTMYECKUX U OMOMEIUIIMHCKUX MPOU3BOJCTB, TEHHON MH)KEHEpPUH, HAaHOOMOTEXHOJIOTHUHU, MOJie-
KyJIApHOTO MojenupoBaHus. OCHOBBI M MPHUHUUIBI OMO3TUKKA B MPO(GECCHOHATBHON U COLMAIBHON aes-
TEJIbHOCTH.

Pazgen Ne 6 JkoJiormsi MUKPOOPraHu3sMoB. PacnpocTpaHeHue MHUKPOOPraHU3MOB B MPHUPO/IE.
ITouBa u Boja - cpenbl OOUTaHUS MUKPOOPraHu3MoB. OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB MTOUBBI, BOJIHI,
BO31yXa. MeTo/bl oIpeneieH sl YUCICHHOCTH MUKPOOPraHU3MOB B IMOYBE, BOJE, Bo3ayxe. Poiab Mukpoop-
TaHU3MOB B KPYTOBOPOTE BEIIECTB B IPHUPO/JIC.

B3anMooTHoIIeHHe MUKpOOpraHU3MOB U pacTeHuii. Mukpoduiopa puszocheprr. KopHueBbie kimyOeHb-
KU U MUKOpU3a. DnupuTHas Mukpodopa pactenuil. @UTonaroreHHble MUKpOOpPraHu3Mbl. B3anMooTHoIIE-
HUS MUKPOOPI'aHHW3MOB C YEJIOBEKOM U KUBOTHBIMU. HopmainibHas Mukpodiopa dyeiaoBeka 1 >kMBOTHBIX. [1a-
TOICHHBIC MUKPOOPIraHU3MBbI.

4.3 JlabopaTtopHble padoThI

No JIP Ne HaumenoBanue 1abopaTopHbIX paboT Kos-so
pasznena 4acoB

1 3 N3ydeHne MUKPOOPraHU3MOB B CBETOBOM MUKPOCKOIIE: IIperapaTsl 2

KMBBIX U (PUKCHUPOBAHHBIX OKpAIIEHHBIX KJIETOK MUKPOOPTaHU3MOB.
2,3 3 CI10’)KHBIE METOJIbI OKPACKU MUKPOOPTaHU3MOB. 4

4 4 MHuKpocKkonupoBaHue XJIEOHBIX APOxKen (Saccharomyces cerevisiae 2
L.).

5 4 [IpuroroBieHue NUTATEIbHBIX CPEAL. 2

6 4 MonouHokuc0oe OpokeHHEe U MUKPO(IIOpa MOTOUYHOKHCITBIX 2
POAYKTOB.

7 6 Mukpodiopa rmoys. 2

8 6 Mukpodiopa BOJIBL 2




0 Koun-
No JIP N HaunmenoBanue 1abopatopHbIX padboT 0/1-B0
paszzena 4acoB
HUroro: 16

4.4 llpakTHyecKkue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3anaTus Tema
pazzena 4acoB

1 3 CrpykTypa, XUMUYECKHI cocTaB M (PyHKIIUM KOMIOHEHTOB IPOKa- 2
PUOTHYECKOMN KIIETKH.

2 3 ['eHeTHyeCcKUl anmapar ¥ perIuKanys XpOMOCOM. 2

3 4 Poct u pazButue GakTepuanbHON MOMyIAUH. BiusiHre BHEIIHUX 2
YCJIOBUM Ha TMHAMUKY TOIYJIALNH.

4 4 Tumnbl OposkeHus: B aHA3POOHOTO JIBIXAHHSL. 2

5 5 HacnencrBeHHast 1 HEHACIEICTBEHHAs] ©3MEHYMBOCTh MPOKAPHUOT. 2

6,7 6 AnanTaniOHHbIE BO3MOXXHOCTH IPOKAPHOT K BO3JEHCTBUIO 4

(haKkTOpOB BHENTHEHN CPEJIbI.

8 6 B3auMoOTHOLIEHUS] MEKy MUKPOOPTaHU3MaMH. 2
Hroro: 16

5 YyeOHO-MeTOAMYECKOE 00ecTIeUeHHue TUCIUTIINHBI

5.1 OcHoBHas auTEpPaTypa

1 EmueB, B.T. Mukpobuonorus : y4eOHUK s BY30B [DnekTpoHHbld pecypc]. / B. T. Emies,
E. H. Mumryctun. — 8-e u3n., ucnp. u nomn. — Mocksa : M3garensctBo FOpaiit, 2025. — 428 ¢. — (Bbic-
mee oopazoBanue). — ISBN 978-5-534-06081-2. — Pexxum noctyma: https://urait.ru/bcode/559929

2 Herpycos, A. 1. MukpoOGuosorus: Teopusi U IpakTUKa : y4eOHUK IS BY30B [ DIEKTPOHHBIN pe-
cypc]. / A. U. Herpycos, U. b. KoroBa. — Mocksa : U3natensctBo IOpaiit, 2025. — 676 c. — (Bpicmiee
obpaszoBanmne). — ISBN 978-5-534-20341-7. — Pexum noctymna: https://urait.ru/bcode/557981

5.2 lonosHuTEIbHAA JIUTEPATypa

1 Mukpobuonorusi ¢ OCHOBaMH OMOTEXHOJIOTHH (TEOpHUS U MPAKTHKA) : ydeOHoe mocobue : [Dnek-
tpoHHbIA pecypce]. / I'. I1. IllyBaesa, T. B. CBupumona, O. C. KopneeBa [u np.] ; Hayu. pea. B. H. Kanaes ;
BopoHexxckuii rocy 1apCTBEHHbBIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOIUM. — BopoHex : BopoHexckuii roc-
yIapCTBEHHBIM YHUBEPCUTET MH)XCHEPHBIX TexHosorui, 2017. — 317 c. : tabmn., rpad., ui. — ISBN 978-5-
00032-239-0. — Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=482028 .

2 Anemmna, E. OcHOBHbIE MEXaHM3Mbl PETYJAIUH META00JM3Ma MHKPOOPTaHH3MOB
: yueOHoe rocobue [Dnekrponnbiit pecype]. / E. Anemmna, A. Cuzennos. - Openoypr : OO0 UIIK «Yuu-
Bepcute™, 2014. — Pesxxum nmoctyma @ http://biblioclub.ru/index.php?page=book&id=330477.

3 Kypanosa, H. I'. Mukpo6uosorus : yuebnoe nocobdue : [Dnexrponssiii pecypc]. / H. I'. Kypanosa,
I'. A. Kynaranze. — 2-e u3z., crep. — Mocksa : [Ipomerent, 2021. — Yactp 1. [IpokaproTndeckast kieTka. —
108 c¢. : wun. — Dbubmmorp. B kH. — ISBN 978-5-00172-135-2. — Pexum gocTy-
na: https://biblioclub.ru/index.php?page=book&id=700959 .

4 Kypanoga, H. I'. MukpoOuosnorus : yuebHoe mocodue : [DnekTponHsiii pecypc]. / H. I'. Kypanosa.
— Mockasa : IIpomereit, 2017. — Yactp 2. Merabomm3m npokapuoT. — 100 c. : cxem., mi. — ISBN 978-5-
906879-11-0. — Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=483200 .

5 Kypanosa, H. I'. Mukpo6uonorus : yueoHoe nocodue : [Dnektponnsiii pecypc]. / H. I'. Kypanosa,
I'. A. Kynaranze. — Mocksa : [Ipomereit, 2020. — Yacts 3. Mup npokapuot. — 119 c. : cxem. — ISBN 978-5-
00172-049-2. — Pexxum moctymna: https://biblioclub.ru/index.php?page=book&id=612078 .

6. JlaBpenuyk, JI. C. Mukpobuosorusi : npakTukyM [Dnextponusiii pecypc]./ JI. C. JlaBpeHuyK,
A. A. EpmomuH ; Ypanbckuii penepanbHblii yHuBepcuTeT uM. nepsoro [Ipesuaenta Poccuu b. H. Enpiuna.




— ExarepunOypr : WUznarensctBo Ypansckoro yauBepcutera, 2019. — 111 c. : un., tabn. — ISBN 978-5-
7996-2618-1. — Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=697335 .

7. TaBpumuenkoBa, C. C. MukpobOuonorus : ydeOHOe TmocoOue [DIEeKTpOHHBIH pecypc]. /
C. C. I'aBpuuenkona, C. U. fky6oBckasi. — Munck : PUIIO, 2022. — 272 c. — ISBN 978-985-895-024-8. —
Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=697597.

5.3 llepuoanueckue u3gaHus

1 Bectauk OpeHOyprckoro rocy1IapcTBEHHOTO YHUBEPCUTETA : KypHaL. - Operoypr : OI'Y.
2 310poBbE HACENEHHsS U cpefa OOuTaHus: KypHai. - MockBa : ®bY3 denepanabHbIi LIEHTP TUTHEHBI
Y HIEMHOJIOTHH.

5.4 UnTepHeT-pecypchbl

1 Caiir 'Y HUUN snupemuonorun U MukpoOuosnorun mmenn H.D. [Namanen. — Pexxum gocryma:
https://gamaleya.org/

2 @oTOo- U BHUAEO-MATEpUATBl O JKU3HM  MHUKpPOOpPraHM3MOB. — Pexum  goctyna:
https://www.flickr.com/photos/microagua

3 MenuuuHcKas MUKpoouoorus. — Pexxum moctyma: meduniver.com

4 Cant MunucrepctBa 3apaBooxpaHeHuss Poccuiickoit ®epepanuu. — Pexum pocryna:
https://minzdrav.gov.ru/

5 MeaunuHcKas cratuctuka. — Pexkum moctyma:  https://mednet.ru/napravleniya/mediczinskaya-
statistika/

6 Caiitr MunucrepcTBa 3apaBooxpaHeHuss OpenHOyprckoit obmactu. — Pexum pocryna:
https://minzdrav.orb.ru/
7 CropaBouHuk MuKpoOuonora. — Pexxum mocryma: http://www.sibbio.ru/docs/spravochnik-

mikrobiologa/

5.5 IIporpammHoe obGecnedyeHHe, NMpoecCHOHAJNBbHBbIC 0a3bl JAHHBIX M HH(QOPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI COBPeMEHHbIX HHPOPMaMOHHBIX TEXHOJIOT Ml

1 Omnepanuonnas cucrema Linux RED OS MUROM 7.3.1

2 Oducnsie mpunoxenus LibreOffice

3 Be6-npunoxxenne «YHuBepcanbHas cucrema tectuponanus bI' TH»

4 Annexc-6paysep

5 b/l «Koncynprant [Inroc» — Pexxum nocryna: http://www.consultant.ru/

6 HammonaneHast wuccnenoBaTenbckas KoOMIbIOTEpHas ceTb Poccun. — Pexum pocrymna:
https://niks.su/

7 Pecypcet  HanmonanbHOTO OTKPBITOTO  YHUBEPCHUTETA. — Pexum  nocryma:
https://www.intuit.ru/search

8 denepanpHbIil 00pa3oBaTenbHbIN OpTai. — Pesxxum qoctymna — http:/www.edu.ru

9 Bonbias poccuiickas sHumkinonenus. — Pexum nocryna: https://bigenc.ru/.

6 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIHILINHBI

VY4eOHble ayTUTOPUM JIsl IPOBEIECHUS 3aHATUH JIEKIIMOHHOIO THUIA, 3aHATUH CEMHUHApCKOro THIIA,
IPYIIIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTAL[MH, TEKYILEro KOHTPOJA U IPOMEXKYTOYHOM aTTECTaluu, I10-
MEILEHHUE Ul CaMOCTOSATEIbHON paboThI.

Y4eOHble ayTUTOPUM YKOMILUICKTOBAHBI CIIEHUAIM3UPOBAHHOW MEOENblo, ayJUTOPHOM JOCKOW H
TEXHUYECKMMHU CPEICTBAMU OOyueHMs (CTalMOHApHBIA WM MEPEHOCHOW MPOEKLIMOHHBIA 9KpaH, HOYTOYK
MEPEHOCHOM, MYJIbTUMENA -IIPOEKTOP), CIYNKAIUMHE [T IIPEICTaBICHHs y4eOHOH HHPOpMAaIUU OOJIBIION
ayIUTOpHUH.

Jnis mpoBeeHNs MPAKTUYECKUX 3aHATUI MCIOJIB3YETCs CHEIMaTU3upOBaHHAas J1abopaTopusi, OCHa-
IIEHHas CJIEIyIOIUM 00O0pYyAOBaHHEM: CIELUAIU3UpPOBAHHAs MeOenb, aylUTOpHAs AOCKa, MEPEHOCHOM
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MIPOEKTOP U MPOEKIIMOHHBIN 3KpaH, MEPEHOCHOM HOYTOYK, MUKPOCKOIBI, MOJEIH, MAKEThl, KOMIUJIEKT IO-
CTOSIHHBIX TpenapatoB. [lepedeHb 000pyI0BaHMsI, UCIIONB3YyEMOTO MPH MPOBEACHUN MPAKTUICCKUX 3aHS-
THI1, OTIPENIENACTCS TEMATUKON 3aHATHS.

Jlist mpoBeaeHwus 1a00paTOPHBIX pabOT UCIIONB3YIOTCS CIEHATN3UpOBaHHbIE Jaboparopun. Crenu-
aIM3UPOBaHHBIE JTAOOPATOPUH OCHAIIEHBI HEOOXOAUMBIMH XMMHUYECKUMH PEaKTHBAMHU, JTaOOpPaTOpHOH Io-
CyIoi U 1a00paTOPHBIM 00OPYIOBAHHEM: MUKPOCKOIIBI; JTA00paTOPHBIE HHCTPYMEHTHI U MATEPUAIIBI; KOM-
IJIEKTHI TIOCTOSIHHBIX MPEnapaToB; Koyuiekuuu. [lepedenb 000pynoBaHus, UCIIOJIB3YEMOT0 MPH MPOBEICHUN
nabopaTopHBIX paboT, ompeaesieTcss TEMATUKON 3aHSATHSI.

B naboparopusix mpenycMOTpeHa anTedka JJisg OKa3aHHs MEepBOil MOMOIIM, CPEICTBA MOKapOTYyIlIe-
HUSL.

VYyeOHast aynuTopus JUisl IPOBEICHUS 3aHIATHI CEMUHAPCKOTO THIIA, TEKYIIEro KOHTPOJSI U MpOMe-
KYTOYHON aTTecTanuu (KOMITBIOTEPHBINM KJIacC) OCHAIEHA CIEIUATH3UPOBAHHOW MEOEnbIo, ayAuTOPHOMN
JIOCKOH, TEXHUYECKHUMH CpeICTBaMU OOydeHHUs (CTallMOHApHBIM MPOEKIMOHHBIM SKpaH, MyJIbTUMEAHA —
MIPOEKTOP, KOMIBIOTEPHAS] TEXHUKA, MOAKIIOUEHHas K cetn «HTepHeT» U oOecreueHneM T0CcTyna B JeK-
TPOHHYIO HH(GOPMAITMOHHO-00pazoBatenbHyto cpexy OI'Y u dunumana).

[Tomermenne mJis caMOCTOATEIHHOW PabOThl OCHAIIEHO CIEIHUATU3MPOBAHHON MeOenblo, KOMIBIO-
TEPHOU TEXHHMKOH C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTH «/HTepHeT» U obecrieueHueM JO0CTyMa B 3JIEK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeny OI'Y u ¢punuana.



