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ITporpamma mucimruiunsl "buonorusa"; 05.03.06 "Ikonorus ¥ NpupoAONoIb30BaHUE".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Crpanmuna 2 u3 18. IEl YHH




ITporpamma mucimruiunsl "buonorusa"; 05.03.06 "Ikonorus ¥ NpupoAONoIb30BaHUE".

IporpamMmy auctmIuMHbL pazpadorai(a)(u): mpodeccop, I.H. (mpodeccop) MykmuHoB M.H. (kadeapa nprkiagHON SKOJIOTUH,
oTzesieHue sKosorun), malik-bee@mail.ru ; crapimmii mpenogasatens, 6/c [Toranos K.O. (kadenpa obrmelt skonoruu,
OTJeJIeHe SKOJIOTUH), potapov_ko@mail.ru ; IUpeKTOp MHCTUTYTA SKOJIOTMU U npupoomnois3oBanus CenuanoBckas C.1O.
(IUpeKTopaT MHCTUTYTA KOJIOTUH U MPUPOJOIONIL30BaHUs, IHCTUTYT SKOJIOTUH U TIPUPOIOTIOE30BAHNSA),
Svetlana.Selivanovskaya@kpfu.ru ; mpocgpeccop, 1.H. (noent) Papaeesa M.B. (kadenpa o0OIeid SK0JIOTuH, OTAEICHIe
aKoJjioruu), orchis@inbox.ru ; qoueHrt, k.H. (qoueHt) [lypanes D.A. (kadenpa npukiIagHON SKOJOTUH, OTAEIEHUE IKOJIOTUN),
eduard.shuralev@mail.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINI QUCIWILTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pUMeHsITh 6a30Bble 3HaHMSI (PYHIaMEHTATBHBIX Pa3/IesioB HayK o 3emiie,

€CTECTBEHHO-HAYYHOI'O ¥ MaTeMaTH4YeCKOro LMKJIOB IIPY PEIeHUH 3a1a4 B 00JIaCTH SKOJIOTHU
11 [TPUPOJOIOJIb30BAHUS

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

0a30BbIe 3HAHUS 60TaHI/IKI/I, OHUTOJIOIMH, TCHETUKH, 300JI0T'UH, (I)I/ISI/IOIIOI‘I/II/I, MI/IKp06I/IOJIOFI/II/I 1 IIPOTUCTOJIOTUN
NPUMEHUTEIJILHO K PEHICHUIO 3ala4 B 00JIaCTH PKOJIOTUU U MMpUPOAOIIOIb30BAHNUA

JoKeH yMeTh:

MPUMEHSTh 0a30Bble 3HAHUS U METO/Ibl OOTAaHUKH, IUTOJIOTHHU, TEHETUKHU, 300JI0THH, (PU3MOJIOTHH, MUKPOOUOJIOTHH 1
MPOTHUCTOJIOTUH TIPH PEIIEHNH 33/1a4 B 00JIACTH SKOJIOTHU U TIPUPOJIOTIOIb30BAHUS

I[OJDKGH BJIag€Th:

6a30BbHIMH 3HAHUSIMH ¥ METOJIAMH OOTAHWKH, IIUTOJIOT MU, TEHETUKH, 300JI0TUH, (PU3UOJIOTUU, MUKPOOUOJIOTHU U
NPOTHUCTOJIOTUH JUTSI PEIIEHHUsI 3a/1a4 B 00JIACTH SKOJIOTHUH U IIPUPOJOIIOIb30BAHUS
JlomkeH NeMOHCTPUPOBATh CIOCOOHOCTD M TOTOBHOCTB:

IMPUMEHATH IMOJIYYEHHBIE 3HAHUA, YMEHNUA 1 HABBIKU B HpOCbeCCI/IOHaJILHOﬁ JCATEIIbHOCTH.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.0.11 ductumiunsl (Moaysu)" OCHOBHOM MpodecCHOHATbHON
obpasoBaresibHOH mporpammbl 05.03.06 "Dkoorus U NPUPOAOIOL30BaHue (YTIpaBieHHEe KaueCTBOM OKPYIKAIOIIEH Cpe/Ibl U
NPUPOAHBIMU pecypcaMu)” U OTHOCUTCS K oOsi3atenbHol yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecrpax.

3. O6beM qUCHATLIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaBarejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcsi

O6m1ast TpyIOEMKOCTh AUCIATUTMHEI COCTaBIIsieT 12 3aueTHbIX (bIe) equHuI(bl) Ha 432 yaca(oB).

KonraktHas padora - 225 yaca(oB), B TOM uucjie JeKiuu - 134 yaca(oB), mpakTUYECKUE 3aHATHA - 32 yaca(oB), JabopaTopHbIe
padoThI - 56 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoTHI - 3 yaca(oB).

CamocrositenbHass padoTa - 135 yaca(oB).
Kontpons (3auér / 3x3ameH) - 72 gaca(oB).

(DopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 9K3aMCH B 1 CEMECTPE; DK3AMEH BO 2 CEMECTPE; IK3aMEH B 3 CEeMECTpeE.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Paznenbl JUCHHMILINHEI /
MOTyJIsT

Ce-
MecTp)

Bujabl 1 yachbl KOHTAKTHOM PadoThI,
HX TPYJA0EMKOCTh (B 4acax)

Uleknmm,
BCEro

B 9JI.
¢ opme

YyecKue
3ansaTHA,
BCero

UIexuu(IIpaxkTu-[[IpakTn-

YeCKue
B 9JI.

¢ opme

UIaGopa-

TOpPHbIE

padoTsl,
BCEro

JIabopa-
TOPHBIE
B 9JL

¢opme

Camo-
CTOSI-
TeJb-

Has
pa-
oora

Tema 1. Pazgen 1.1. "OcHOBBI IUTOJIOTHN .
Hurosnorus: Beenenue u ucropust. CoBpeMeHHast
KJIETOYHAs Teoprsl. MeTObI M3yUCHUS.
CoBpeMeHHble MeTO/1bl MUKpocKonuu. CTpoeHue
SYKapHOTUIECKOU U MPOKAPHOTUICCKON KIIETKU.
Mewm6Opana kiietku. Llurorazma.

Tema 2. Pazaen 1.2. "OcHoBsl nutoorun”. Aapo.
Anpeimiko. CTpoeHre XxpoMocoMsl. KieTouHslit
k. Muros. Meiios. Llentpuosb. Pu6ocomsr.
SI1P. JIuzocoma. Komrutekc I"ompmxu.

Tema 3. Paznen 1.3. "OcnoBsl niurosioruu”. Teopust
sHnocuMmobuoreHesa. [lnactumsl. MUTOXOHIpUU.
Bakyosb. PecHU4KM 1 KryTUKH.

Tema 4. Paznen 2.1. Boranuka: Beenenue: Posn
pacteHuil B Guocgepe; 3Tarsl BOJIOLUN
PacTUTELHOTO MUpPa; UCTOPHSI PA3BUTHS
60taHnueckoil Hayku. OOBEKT U MpeaAMeT
GOTaHUKH.

Tema 5. Pazgen 2.2. Boranuka. OCHOBBI KJIETOYHOM
TEOpUH, Pa3HOOOpa3Ue PACTUTEITLHBIX KJIETOK
HU3IINX U BHICIIUX OpPraHu3MoB. PazHooOpasue
pacTuTelbHbIX TKaHel. OCHOBHbBIE UX THIIbI,
[IPOUCXOKACHUE, (PYHKIIUU U 3HAUEHUE.

Tema 6. Paznen 2.3. Boranuka. PazHooOpasue
HU3LIMX OPraHU3MOB (OaKTEpHi, CIM3EBUKOB,
rpu6oB, Bogopoceit). OCOOEHHOCTH CTPOCHUS
BEreTaTUBHOIO TeJla U Pa3MHOKEHHUs, OCHOBBI
CHCTEMATHUKH.

Tema 7. Pazpen 2.4. Boranuka. OcobeHHOCTA
MOP(OJIOTHH 1 aHATOMUH OPTaHOB BBICIITHX
paCTEeHUIl: BEreTaTUBHBIC - MTOOET, CTe0eh, JIUCT,
KOpEHb; TeHepaTUBHbIC - CIIOPAHTUH, TAMETaHTHH;
LIBETOK, IO/, CEMSI.

Tema 8. Pazaen 2.5. Boranuka. Beicime criopoBbie
pacteHus (MXH, IJIayHbl, XBOIIY, AIIOPOTHUKU) U
CeMEHHbIEe PACTEHH: DTaIbl SBOJIONNH,
pacrnpocTpaHeHue, OCHOBHbIE OCOOEHHOCTU
CHCTEMAaTHKH BBICIINX PACTEHHH.

Tema 9. Paznen 3.1. 'enetnka. Beenenue B
reHeTUKY. MeTo/Ibl TeHETHKY.

10.

Tema 10. Pazgen 3.2. 'enernka. HaciencrBeHHOCTD
1 U3MEHYUBOCTD.
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Pa3nean! qucIUNINHLI /
MOIyJIsT

MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UIa6opa-|

TOpPHbIE

padoThl,
BCEro

UIabopa-
TOpPHbIE

B 3JI.

¢ opme

Camo-
cTOs-
TeJb-
Has
pa-
oora

11.

Tema 11. Paznen 3.3. I'enetuka. Ilpumenenue
F€HETUYECKUX METOIOB ITPH PEIICHUU 3a1a9 B
00J1aCTH KOJIOTUM U TIPUPOAOIIONB30BAHMUS.

10

12.

Tema 12. Paznen 4.1. ®usnonorus pacteHuit:
TpeaMeT U3YYeHHs ¥ MEeTOIbI (PH3HOIOTHN
pacteHuii. Microprdeckue STambl ¥ MPeaIoCchTKI
popMHpOBaHUS JUCIATUIAHBI.

13.

Tema 13. Pazgen 4.2. ®orocunres. [IurmeHTs
XJIOPOILIACTOB. Y paBHeHUE (hOTOCHHTE3A.
CaetoBble peaknuu ¢otocunTe3a. CTpoeHue
¢portocuctem I, II 1 KOMIIEKCa IUTOXPOMOB.
MexaHU3M TPAHCIIOPTa JIEKTPOHOB U IIPOTOHOB B
KOMILJIEKCE [IUTOXPOMOB.
dotodochopunupoBanye. [Tyt cBA3bBIBaHUA
yraekucsoTsl. CHHTE3 Kpaxmalia ¥ U caxapo3bl.
TpaHcnopT acCUMUJIATOB.

14.

Tema 14. Pazgen 4.3. KiieToyHoe apIxaHue
pactenuil. Turpl
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH.
I'mukomms. Bpoxenwne. [ukin Kpebca.
[TpeBpaiieHne X1POB B yIriIeBObL.
[TenTo30(pochaTHbIi MyTh OKUCAEHUS TTIOKO3BIL.
Cunre3 AT®. OcobeHHOCTH KJIETOYHOIO JbIXaHUS
pacteHuil. AKTUBHBIE (DOPMBI KUCIOPO/A.

15.

Tema 15. Paznen 4.4. BoaHbIil pekxuM pacTeHHH.
DyHKLMA BOJBI B PACTEHUU. BOHBIE PacTBOPBHI.

BozHblii 0OMeH pacTUTENIbHBIX KJIETOK. BoHbIN

6ananc pacrenus. [ToromieHne Bobl KOPHIMHU.
Tpancnupauus.

16.

Tema 16. Paznen 4.5. MeMOpaHHbIH TPaHCIIOPT B
pacTeHUsAX. DNEKTPOXUMHUUYECKUI TOTEHIIHAL.
Bupl MeMOpaHHOTO TpaHCIIOPTA.
[lepBUUHO-aKTUBHBIN TpaHCTIOPT. IOHHBIE HACOCHL.
BropuuHo-akTHBHBIN TpaHCIOPT. IOHHbIE KaHAJIbI
pactenuil. MoHoopsl.

17.

Tema 17. Paznen4.6. MuHepanbHOe TUTaHIE
pacteHuid. Makpo- 1 MUKpPOSJIEMEHTBI.
['opmoHaneHas cuctema pacreHuid. [lonsTue
¢uroropmona. Aykcunbl. ['u60epenHbl.
LIMTOKMHMHBL. DTHIIEH.

18.

Tema 18. Paznen 5.1. ctopus 30010runt. OCHOBBI
COBpeMeHHOH cucteMaTuku. Cucrema ) KHUBOTHOTO
mupa. [Ipocreiime. Knaccudukanus, reopus
cMMOMoreHe3a npocTerimx. MHOrOKJIETOUYHOCTD U
HEKOTOPBIE TEOPUH €€ MTPOUCXOKACHUS.
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Pa3nean! qucIUNINHLI /
MOIyJIsT

Ce-
MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UIa6opa-|

TOpPHbIE

padoThl,
BCEro

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-
cTOs-
TeJb-

Hasd
pa-

oora

19.

Tema 19. Paznen 5.2. Kum KUIeYHONOJIOCTHBIE.
Tur riockye YepBu. TUI HeMepTUHBL. Tun
KpyrJjble 4epBH. Tun Kosnbyartele yepsu. Tur
Kumeynononocrueie. Tum Inockue yepsu. Tun
Kpyrisie uepsu. Tun kosnbyatsie yepsu. Tur
I'yOku: Tunel cTpoeHus, Mopgosorus, hpuIoreHus.
Pazpen Jlyuucrteie. Tun KuieyHonosocTHele.
VicxonHbIi IJ1aH CTPOEHM S, )KU3HEHHBIE (DOPMBI U
UX BapuaHTHl y npecTaBuTeliell kinacco Hydrozoa,
Scyphozoa, Anthozoa.Pacripoctpanenue u
skosorus. Tun I'pedneBuxku. Tun ITnockue yepsu:
CHCTeMaTHKa, OMOJIOrUs, 3HAYEHHUE.
ITpoucxoxaeHne napasurusma u pojs B [Ipupoge.
Twurm KpyrJjble YepBy: IJIaH CTPOEHUS,
pasHooOpasie, 3HaueHue. MeHee
PacrpoCTpaHEHHbIE IPYMIIb OSCLIEIOMHBIX YePBEi:
pacrpocTpaHeHHe, SKOJIOTus,
CpaBHUTEJIbHO-aHATOMUYECKOe 3HaueHue. Oomast
XapaKTepUCTUKA BTOPUYHOOIOCTHBIX, TEOPUU
IPOUCXOKJIEHUSA U (DYHK

20.

Tema 20. Pazgen 5.3. Tun momwmockn. Tur
yreHucToHorue. Tun Urnokoxue Menee
pacrpocTpaHEHHbBIE THITHl BTOPHYHOPOTHIX.

21.

Tema 21. Paznen 5.4. O61asi xapakTepuCcTUKa THIA
xopaoBbie. Huslime XopoBbie U KPyriopoThie.

22.

Tema 22. Paznen 5.5. Kiace xpsimeBbie pbIObI.
Kiacc KoctHble phIObL.

23.

Tema 23. Paznen 5.6. Hanknacc yeTBepoHOTHE.
Kiacc 3emuoBoansie. Kiace ITpecMpikatomnpecs.

24.

Tema 24. Pazgen 5.7. Knacc ITtrnpl.

25.

Tema 25. Pazgen 5.8. Kitacc Mitekonurarorme.

26.

Tema 26. Paznen 6.1. "MukpoGuosorus u
nporucrosiorus”. Tema 1. Uctopus passurus
MUK poouosiorun. [Ipeamer u 3anaun

MUK poOuosiorun. Pacnipocrpanenve
MUKpoopranu3moB. Tema 2. ITpuHiumne!
KJIacCCU(PUKALUU U CUCTEMATUKHU
MUKPOOPTraHU3MOB.

(e

28.

Tema 28. Paznen 6.2. "MukpoGuonorus u
npotucrosiorus’. Tema 3. Mopdoorus u
CTPYKTyPHasl OpraHU3aLHsi MUK POOPTaHU3MOB.
Tewma 4. [luranue, KyJIbTUBUPOBAHUE U POCT
MHKPOOPTaHU3MOB.

Crpanuua 6 u3 18.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 30. Paznen 6.3. "MukpoOuosorus u
npotucrosorus”. Tema 5. Mera6onusm
MHKPOOPTaHM3MOB. DHepreTHUecKuil MeTaboIu3M.
bBuocuHTeTHYeCKHe IPOLECcChl Y MUKPOOPTaHU3MOB.
I'eHeTHyecKye XapaKTePUCTUKI MUKPOOPTaHU3MOB.
I"opu3oHTaNBHBIIA TpaHC(EP FEeHOB

30.

Tema 31. Paznen 6.4. "MukpoOuoiorus u

nporucroiorusd” Tema 6. OCHOBHBIE TPYIITBI
31. |mukpoopranusmos. [IpumeHeHue 3 2 0 0 0 0 0 3
MHKPOOPTaHU3MOB B XO35IICTBEHHOH JIESATEbHOCTH

Tema 32. Paznen 6.5. "MukpoGuosorus u
35 [poTHCTONOTHA". Tema 7. LlapcTBo rpuboB: 3 10 0 0 0 6 0 3
pazHoOOpasye, CUCTEMATHKA U SBOJIIOLMS TPYIIIIBL.

Tema 33. Paznmen 66. "Mukpooduosnorus u

nporucroyorus”. Tema 8.Cyneprpynmna SAR
33.[(Stramenopiles, Alveolata & Rhizaria): 3 4 0 0 0 4 0 3
pa3sHoOOpa3ue, CHCTEMATUKA U SBOJIOIWS TPYIIIIHL.

Tema 34. Paznen 6.7. "MukpoGuosorus u

npotucrosiorus”. Tema 9. Ilapctsa Discoba,
34.|Metamonada, Cryptista, Haptista, Amoebozoa: 3 4 0 0 0 2 0 3
pa3HooOpa3ue, CUCTEMATUKA W SBOJIIOLIUS TPYIIIIBI.

Tema 35. Paznen 6.8. "MukpoOuoiorus u

nporucroyiorus”. CoOBpeMeHHasl CUCTEMA KUBBIX
35. |opranusmoB. Mcroprudeckre nNpearnochliKy, 3 2 0 0 0 0 0 2
COBpEMEHHbBIE METO/IbI.

l1Toro 134 0 32 0 56 0 135

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Pazpgeu 1.1. ""OcHoBbl nurogorun''. Ifurosorusi: BBeeHne u nucropusi. CoppeMeHHasi KJI1eTOYHASI TEOPHsI.
MeTto bl nu3ydenusi. CoBpeMeHHbIe METOAbI MUKpPOCKoNnU. CTpOeHne 3YKapHOTHYECKOI U P OKapHoTHYe CKOT
kJjeTkn. Memopana kiaetkn. llnTonuazma.

Iuronorus - Hayka o kiaeTke. OCHOBHBIE HICTOPUYECKUE STAITbl CTAHOBJIEHHS UTONIorky. COBpeMeHHast KJIeTOYHAs TEOpHsI:
MOCTYJNAThL. [IpUHITUITEL CBETOBOM, (hITyOPECIIEHTHOU, SJIEKTPOHHOH (CKaHUPYIOILEH, TPOCBEUYMBAIOIIEH ) MUK POCKOIIHH.
OcoOEHHOCTH CTPOEHHE TPOKAPUOTUYECKON KIIETKH (OaKTEpUH, apXeH) U 9YKapUOTUIECKON KJIETKH: CXOACTBA U Pa3INyMsl.
Pa3HooOpa3ue 9yKapruoTHUECKUX KJIETOK: PACTEHUsI, IPHObL, )KMBOTHbIE, pocteiiiie. CTpoeHue, CBOMCTBA U (DYyHKIMU
OUOJIOrMYEeCKON MEMOPAHBI.

Tema 2. Pazgea 1.2. ""OcHoBbl murosiorun''. Anpo. Aapeimko. Ctpoenne xpomocombl. KileTounsiii mukia. Muro3s.
Meiio3. [learpuoab. Pu6ocomer. IIIP. JInzocoma. Kommiekc I'onaxm.

Crpoenne u pyHKImn sinpa. CTpoeHne 1 (PyHKIWMH SAPHIIKA. XPOMATHH: 9yXpOMaTuH, rerepoxpomaru. CTpoeHue u
paszHooGpasue xpomocoM. [ToHsATHE KapuoTHa. KieTouHbIi MK 9yKapuOTHYECKON KIeTKH. MUTO3: STambl, OMoIornyeckas
pouib. Meiio3: starsl, Orojorndeckas podb. LleHTprosb: cTpoeHre U (PyHKIMK OpraHouza. PUO0cOMBI: cTpoeHue, pa3aniue
prOOCOM MPOKAPUOTUIECKON U 3YKAPUOTHUYECKOMN KJIETKU. DTarlbl CHHTe3a Oenka. ['paHynsipHblid u arpanyisipHbid DI1P:
crpoenue 1 pyHKIUH. JInzocomsl. DHgocoMbl. Kommekc ['obku: cTpoeHre U (pyHKIMH.

Tema 3. Pazaea 1.3. '"OcHoBbl nurosorun''. Teopus sngocumonoredesa. [lnacruasl. Muroxonapun. BakyoJs.
PeCHH'IKH n )KI‘yTI/IKI/I.
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Teopus sugocumOuorenesa. buosnornueckas posb sHA0CUMOMOreHe3a. DBOJIOLUA JByMEMOPaHHbIX OPraHOUIOB: IUIACTU] U
mutoxoHapuid. [Tnactuapl: pasnoodpasue, crpoenue, pyHKIMKA. MUTOXOHApUH: pa3HOOOpa3ue BHYTPEHHETrO CTPOEHHMS,
yHKIMM MUTOXOHIpUIA. Bakyosb: hyHKIMOHAIBHOE U CTPYKTYpHOE pasHooOpasue opraHonaa. CTpoeHue IBUraTeIbHOro
arnrapara KJIETKH: PECHUYKH, KI'YTHKH.

Tema 4. Pazaea 2.1. Boranuka: Beeaenue: Poub pactennii B 6uocepe; 3Tanbl 9B0JIONNN PACTUTEJIbHOT0 MUPAa;
HCTOPHSI pa3BUTHS OoTaHW4YecKoll Haykn. Q0 beKT U peJAMeT 00TAHNKH.

OOBEKTH OOTAHWKY - paCTUTEJIbHbIE OPraHU3MBI, KJIETKH, TKaHH, OpraHbl, pa3sHOOOpa3ne BUIOB pacTeHH, CTPYKTypa UX
ronyJisiuyi 1 putoneHo3oB. [Ipeamer u ocHOBHBIE 3a/1auk G0TaHUKK. OCOOEHHOCTH PacTeHMIt: TBepAast 1eJUTI0JI03HA
000J104Ka; OCMOTPO(HBIA COCOO MMUTaHWST; HEOTPAHWYEHHBII BEPXYIIEUHbIN POCT; MOJYJISIPHBIE CTPOEHHE; HETIOABMKHBIN
00pa3 KM3HH; paccesienre quacrnopaMu. OCHOBBI KJIETOYHOW TEOPUH, CXOJCTBO U OTJIMYME PACTUTEIBHBIX M )KUBOTHBIX KJIETOK,
pasHooOpasue. 3HaueHHe pacTeHUi: aKKyMYJISILUS COJTHEYHOH paivaliii, OCHOBBI (POTOCHHTE3a; IIEPBUYHOE OPraHNYeCcKoe
BEIIIECTBO, KaK NIEPBOMCTOUYHHK SHEPTUH, KUCIOPOAa aTMOC(epbl, 030HOBOT'O CJIOS.

Tema 5. Pazpeu 2.2. borannka. OCHOBBI KJIETOYHON TEOPHH, PA3HO00pa3He PacTUTENbHbBIX KJI€TOK HU3IIHUX H
BBICHIHX OpraHu3moB. PazHooOpa3ue pacTurebHbIX TKaHel. O CHOBHBbIE X THIIbI, TP OHCXOK/AeHHE, (DYHKIINN U
3HaYeHHe.

Pa3HooOpa3uie opraHonI0B pacTUTENbHOM KJIeTKH: (DYHKIMU U CTPOSHHE OPraHOU/IOB.

OcHoBBI aHaTOMHU 1 MOposIorun pacteHnit. CHCTeMbl TKaHeH, pa3IMIHbIe TOAXO/IbI K KJIaCCU(PUKAIIMN PACTUTEIBHBIX
TKaHel. Pa3HoOOpa3ue pacTUTEIbHBIX TKAHEH: OCTOSIHHbIE U MEPHCTEMBI - 00pa30oBaTe/IbHAs TKaHb, OCHOBHAS (DYHKIIMSA -
Pa3MHOXEHHUE KJIETOK IyTeM AeIeHHs, IEPBUYHAsI M BTOPUYHAas MepucTeMsl. [lepBrudHas, BTOpUYHAs U TPETUYIHAs TOKPOBHAS
TKaHb: 3MUAEpMa, epuaepMa u Kopka. [IpoBoasiyme TkaHn: KcuiaeMs! (Xylos-nepeBo) wim gpesecusa 1 ¢proama (phloios -
Kopa) wi J1y0. OnopHble MeXaHNYeCKHe TKaH! (KOJUIEHXMMA, CKIepeHXxuMa). OCHOBHBIE TKaHH: XJIOPEHXMMA,
BOJI03aMacaomiasi, MOrJIOMIALIIAs], aPEHXNMA. BolaemTenbHble TKAHN.

Tema 6. Pazaea 2.3. Boranuka. PazHooOpa3une HU3MINX OPraHn3MoB (0aKTepHil, CJIN3eBHKOB, TPHOOB,
BojopocJeii). Oco0eHHOCTH CTPOEHHsI BEreTATHBHOI0 TeJIa H Pa3MHOKEeHNsI, 0 CHOBBI CHCTEMATHKH.

OCOOEHHOCTH CTPOEHHE TeJla OPraHU3MOB: OJJHOKJIETOYHBIE TPOKAPHUOTHI; IIMAHOOAKTEPUH; OTHOKJIETOUHbIE SYKAPUOTHI.
I'puoel, ux 3HaUeHKe B OMocepe, YyHUBepcalibHble pelylieHTh. OCOOEHHOCTH pacipoCTpaHEeHusI, pAa3MHOKEHHUSI, CTPOCHUS.
JIMmaiHKY Kak CMMOMOTHYECKIE OPTaHU3MsI, MUKOOMOHTHI M (DUKOOUOHTHI JIAIIARHUKOB. CTpOeHHe CJIOSBUIIA JIUIIARHUKOB,
TUIBI pa3MHOXKeHUs1. Bomopociu - oOimpHast rpymmna Hu3mmx hotoaBTOTpodHBIX pacTeHuil. OCHOBBI COBPEMEHHOM
KJ1accuUKaIMK Pa3HbIX OTAENOB Bogopociiel. Bogopocii, 0cOOEHHOCTH MX paclipOCTpaHEeHUs], pa3MHOXEHHS, CTPOCHHUE
BEreTaTUBHOTIO TeJa (TajuioMa): OAHOKJIETOUHbIE, MHOTOSIIEpHbIE HEKJIETOUHbIE, MHOTOKJIETOUHBIE TaJUIOMHBIE - MOHATHBIE,
KOKKOUJIHbIE, PU3OTIOIUAJIbHBIN, IIEHOOMIA, HUTUaTasl, TeTepOTpUXalibHasl, TUIaCTHHYATas1, CU(pOHATbHAS, CU(DOHOKIIAIATbHAS
CTPYKTYpa TaJUIOMOB. Bogopocu - o0mmmpHast rpyma HU3Mmux (poToaBTOTPOMHBIX pacTeHuii (0koJio 30 ThIC. BUIIOB),
UMEIOIINX OOJIbIIOE GMOJIOTMUECKOe 3HAUCHHUE: OTCYTCTBYIOT TKAHU, HET pa3/iesieHus] Tesla Ha OPraHbl, TUIIOJIOTHs TalJIOMOB
BoJlopociiei. Bonopociu, 0coOGeHHOCTH UX pacIpoCTpaHeHus], pa3MHOKEHHsI, CTPOSHUS: OJJHOKJIETOYHBIE, MHOTOs/IEPHbIE
HEKJIETOYHBIE, MHOTOKJIETOUHBIE TAJUIOMHBIE. THIIBI pa3MHOKEHHS: BEreTaTUBHOE, COOCTBEHHO Oecriosioe U nosoBoe. CriopoBoe
6ecrosyioe pa3MHOXEHUE TIPOUCXOUT ITOCPEICTBOM 300CIIOP WM cHOP. THITHI MOJOBOrO Pa3MHOKEHHSI: XOJIOraMus,
KOHBIOTallW s, U30TaMHUs1, TeTepOraMusi, 00raMusi, aBTOTaMHUsl.

Tema 7. Pa3zneu 2.4. boranuka. Oco6enHocTi MOp¢0JI0rul U AHATOMUU OPraHOB BHICIINX PACTEHHIA:
BereTaTuBHbIE - MO0ET, CTeOeIb, JIUCT, KOPeHb; rTeHePaTUBHbIE - CHOPAHIHH, TAMETAHTHH; [[BETOK, IO/, CeMSI.

OcuoBbl opraHorpagun: CtpoeHue cchopMUPOBAHHOTO 3apObiiiia (B CEMEHH), CTPOeHHUE U pa3HooOpasue cemsiH. KopeHs -
cTpoeHue, (GPYHKIIUK U POUCXOKICHNE, KOPHEBbIE CUCTEMBI U MOI3eMHbIe opraHbl. [ToGer (cormus) - OpraH BICIIIMX PaCTeHUH,
KaK e[IMHBII JIMCTOCTEOEIbHBIN OpraH, COCTOSIIUIA 13 cTeOJIs, JIMCThEB U MOYeK (BEreTaTUBHOW M PENPOYyKTUBHON ), OCHOBBI
pa3HooOpasusi moGeroB, METaMepHOCTh, BeTBIIeHUe. PazHooOpasue Meramopdo30B. PenpoyKTHBHbIE OpraHsl - IIBETOK,
COILBETHE, IO, X MOPGOJOrnIeckoe pasHoodpasue, hyHKIuK. [JBOHOE OIIOAO0TBOPEHME.

Anatomudeckoe 1 MOP(hOJIOrHUECKOe CTPOEHHE CIOPO(HTa CEMEHHBIX pacTeHHH. | aMeTo(UT CEeMEHHBIX pacTeHHH, UX
PeayKIMs KaK MPHUCIIOCO0JIeHNe K Ha3eMHO-BO3/LYILIHBIM YCIIOBHUSIM.

ema 8. Paznea 2.5. boranuka. Boicime cniopoBble pacTeHust (MXH, IJIaYHbI, XBOIIH, NAMIOPOTHUKH) H CEMEHHbIe
T 8.P 25.b B , YHBI, ,
pacTeHusi: JTanbl YBOJIONUH, PACIPOCTPAHEHHE, 0CHOBHbIE 0CO0OEHHOCTH CHCTEMATHKH BBICHINX PACTEHHUN.

CoBpeMeHHas1 CUCTEMATHKa KaK BOJIIOLIMOHHAS MepapXyecKas CUCTeMa OpraHu3MOB, KOTOpast pa3paldaTblBaeTcsl Ha OCHOBE
9BOJIIOLIMOHHBIX CBSA3EH KaK HU3IIMX TAKCOHOB (BUAOB M IOJBUAOB), TAaK U BBICHINX - KJIACCOB, OT/EJIOB, LAPCTB. McTopus
BO3HMKHOBEHUS Ha3eMHbIX pacteHuil. O030p pacnpocTpaHeHUH, 0COOEHHOCTEN CTPOCHU S, PA3MHOXEHUS U )KU3HEHHBIX
IIKJIOB CLIOPOBBIX M CEMEHHBIX pacTeHuil. I eTepoMopgHbIe IUKIIBI BHICIINX PACTEHUI: raMeTO(UTHBIN KU3HEHHBIH UK
MxO0B. Criopo(pUTHBIN JKU3HEHHBIH UK/ PABHOCIIOPOBBIX M Pa3HOCIIOPOBBIX PACTEHMH (II1ayHOB, XBOILIEH, TATIOPOTHUKOB).

OcoOEeHHOCTH KU3HEHHBIX HUKJIOB CEMCHHBIX paCTCHPIfI. HpOI/ICXO)KI[CHI/IC CEMA3a4YaTKa, p33H006pa3I/IC q)OpM.
MI/IKPOCHOPOFCH& MEracroporeHe3, MUKpOoraMeToreHe3 1 MeraraMeToreHe3 y pa3HbiX OTACJI0B CEMECHHBIX paCTCHI/Iﬁ - CXO0ACTBO
" pasjinyue (CaFOBHI/IKOBI)IG, XBOﬁHbIC, THETOBBLIC, HBCTKOBLIC). Pa3HOO6pa3I/I€ CTpOc€HUE CTpO6I/IJ'[OBI HIWIIKU, KOJIOCKH,
CEPEIKKHU, IBETHI, COLIBETU. q)OpMI/IpOBaHI/IG n pa3H006pa3I/Ie IJIOJ0B U CEMSAH.

Tema 9. Paznea 3.1. 'enetuka. BBeienue B reHeTUKy. MeTo bl e HETHKH.

SAEKTPOHHBH
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Beenenue. Vcropus pasButus renetuku. [Ipenmer v nesb reHetrku. [1poGiemsl 1 3a1auu reHeTHKY. TeopeTnieckue
poGJieMbl reHeTUKH. [IpakTuyeckue 3a4a4n reHeTUKU. Bo3pactanue posii reHETHKY B pa3BUTHU JPYTUX HayK U
XO3HUCTBEHHOM JIesITebHOCTH YeToBeKa. MeTo/bl reHeTUKH. MeTo| rHOpHI0IOrnYecKOro aHaIu3a U peKOMOMHAIIMOHHBIH
Mmeroq. ['eneanoruuecknii Mmeros. bimsHenossii Metoa. Llutorenerinueckuii Mmeron. Meto rubpuan3aii COMaTHUECKUX
KJIETOK. MyTallMOHHbIA MeTo[l. BuoxuMmudeckue MeTosibl B reHeTUKe. MoJeKyJ I pHO-TeHETUYECKUE METO/IbI B TEHETHKE.
Omnrorenetnueckui (penoreneTnueckuil) Metos. [lonynanuionHelil MeToa. Buomerpuueckuit Mmetoa. Metoasl MoAeIMPOBaHUS
B F€HETHUKE.

Tema 10. Pa3gea 3.2. 'eneruka. Hacjie1cTBEHHOCTH M1 H3MEHYNBOCTh.

Beenenuie. MosiekysipHble OCHOBBI HaC/IeACTBEHHOCTU. CTPOEHUE HYKJIEMHOBBIX KUCIIOT. MICTOpUS OTKPBITHS HYKJIEUHOBBIX
KHCJIOT ¥ JOKa3aTeJIbCTBO X reHeTnueckoil poiu. I'enom. Komuectso JJHK B reHoMax pasHbix opranuszmos. CocTtas u
XMMUYECKOe CTPOEHUE HYKJIEMHOBBIX KMCIO0T. XUMUYECKHUIl COCTAaB HYKJIEMHOBBIX KUCJIO0T. Mogens crpoenus JJHK.
KowmrmnementapHocts. Tpu ypoBHsI cTpyKTypHO# opranusarivu MoJiekyJisl JJHK. Perunkanuus JTHK. MonekynspHblil MexaHu3M
pemmukauun JHK. Penapanusa JHK. Tumnsl penapaiiioHHeIX MexaHU3MOB. [IpsiMast KOppeKiys MyTallMOHHBIX TOBPEXKAECHHIA:
caMOKOppeKLus, (hOTOpeaKTUBALMS, peraparys alKWINPYIOIIKX HOBPeXISHUH, peraparys NOJMHYKJICOTHJIUTa30M.
MexaHU3MBI perapanyy, CBsi3aHHbIe ¢ 9KCL3KUEH nap ocHOBaHMiA. [locTperumkaTuBHAsI, M peKOMOMHAIIMOHHASI, peTiapanysl.
SOS-pemnaparus. ['eHetnueckmii koa. Criocod 3anwvcy reHetndeckoit uagopmanuu B JJHK. CBoicTBa reHeTUIeCKOro Kojia.
Tpanckpunuusi. PHK-nommepasa. Marpuunas PHK. Tpancisuus. Tpancnioprasie PHK. Putocombl 1 pubocoMabHBIH MK
cuHTe3a Oeska. LluTonornyeckre OCHOBBI HACIIEICTBEHHOCTH M NIBMEHYMBOCTH OpraHu3MoB. becriosioe pasmMHoxeHne
OpraHu3MoB. becrnonoe pa3MHOXEHHE OJHOKJIETOYHBIX IIPOKAPUOTUYECKUX U 9yKaPUOTUYECKUX OPraHu3MoB. MUTO3.
Lurosnormueckue ocHOBHI Oectonoro pasMHoxeHus. [lonoBoe pasmHoxenue. [1ooBoe pa3sMHOKEHHE Y IPOKAPHOT.
Konsloranus. Tpancaykuusa. Meiio3. Lluronornyeckue MexaHu3Mbl Melo3a y 3yKapuoT. 3HaueHue Mefo3a. Omiof0TBOpeHuE.
ITaTonornu rameToreHesa u OIUIOAOTBOPeHUs. brosornyeckoe 3HaueHue 1oJI0BOro pasMHoxeHus. Hacinencrsennas u
HEHaCJIeICTBeHHAs U3MeH4YnBOCTh. Onpenenenue n3MeHunBocTH. OcHOBHBIE (popMBl M3MeHuUMBOCTU. HacnencreenHas, uimm
TeHOTUNHNYECcKasi, U3MEHYMBOCTh. KOMOMHATHBHASI N3MEHUYMBOCTh. POJIb KOMOMHATHBHOI N3MEHUYMBOCTH B SBOJIIOIMH.
OcoOeHHOCTH MYTAllMOHHOM M3MEHUYMBOCTH. Busipl MyTanuii. ['eHHbIe MyTarmu. XpoMOCOMHBIE MyTalyu. | eHOMHbIE MyTalliH.
Apronosuruiongus. Anononumionaus. Aneyrionans. MoanurkanmoHHass U3MEHUNUBOCTb.

Tema 11. Pazngen 3.3. I'eneruka. IlpumeHeHne reHeTHYECKUX METOI0B IPH PelleHHH 32434 B 00J1aCTH SKOJIOTHH
U IPUPOA0N0JIb30BAHMS.

Pemienue 3anau no reneruke. MoHoru6puaHoe ckperyBanie. Kparkue cBeeHusi 10 MOHOTMOPHIHOMY CKPEUIMBAHUIO.
WnmocTpauuy nepBoro 1 BTOpOro 3akoHOB MeHens (pelieHue 3aaay). BeisicHeHne reHOTUIOB OpPraHU3MOB IO TeHOTUIIaM U
(peHoTunam poauTeneil 1 NOTOMKOB (pelieHue 3a1a4). BeisicHeHne reHOTUIOB poAuTesiel o PaCIeNIeHUIo B TIOTOMCTBE
(pewenue 3anay4). OnpeaeseHue BEPOATHOCTH POXKICHUSA TIOTOMCTBA C MICKOMBIMU NPU3HAKaMU (pelleHue 3a1a4).
OnpepeneHye JOMUHAHTHOCTH WM PELIECCUBHOCTH NpU3HaKa (peuieHue 3agay). HacnenoBanue jetanbHbIx reHoB. KpaTkue
CBEEHMSI 110 HACJIEZI0BAHUIO JIETAIbHBIX TeHOB. JleTabHble TeHbl P MOHOTHOPHIHOM HAaCJIeJOBAaHUHM (pelieHue 3a1a4).
JleranbHble reHsl pU JUTHOPHUAHOM CKpelMBaHuHM (pelieHue 3a1a4). HaciepoBaHue jieTaabHbIX T€HOB, JIOKaJIM30BaHHBIX B
TIOJIOBBIX XpOMOcCOMax (pereHue 3a1a4). Beenenve B GuonngopmMatiky 1 (byHKIIMOHAIbHYIO FeHOMUKY. OCHOBHbIE 32124k 1
Ha0Op MHCTPYMEHTOB. baHKM JaHHBIX OMOJIOrMYECKUX MocieaoBaTenbHocTel. ['eHomHble 6pay3epbl. GenBank. CpaBHeHue
HYKJICOTU/IHBIX M OEJIKOBBIX TocieioBatesibHocTel. [TonapHoe BoipaBHuBanue. BLAST. JlabopatopHast paboTa 1o OCBOSHHIO
npuHIUIOB padoTel BLAST. dunoreHeTnueckue IepeBbs M AITOPUTMBI MX MIOCTPOCHUS U aHam3a. JlabopaTopHas paboTta 1o
MIOMCKY OCHOBHOT'O JIOKQJILHOTO BBIPABHUBAHUS [UIs1 BHISIBJICHUS] TOMOJIOTOB OEJIKOB M HYKJIEMHOBBIX KHCJIOT ITPU PEeLIEHUN
3a7a4 B 00J1aCTH 9KOJIOTHH ¥ TIPHPOOTIOIB30BaHHMS.

Tema 12. Pa3znea 4.1. ®u3noJiorusi pacTeHuii: mpeaMeT U3yYeHNsI H MeTO bl (PpU3HOJIOTHH PACTEHH.
Hcropuyeckue Tanbl U NpeanochbUIKA (POPMIPOBAHNS U CIUINHBIL.

DU3MOJIOTUS paCTEHUI - HAyKa O (DYHKIIMSX PACTUTENLHBIX OPraHM3MOB. UeTbipe TuMa MpeBpalieHnil, paccMaTpUBaEMBbIX
(puznonorvelt pacTeHuil: mpeBpalieHue BelecTB, peBpalieHre (popMbl, IpeBpallieHre SHEPruy, MpeBpaileHre nHPOopMaluu.
Hcropuyeckue 3Tarbl U MPeIIOChUTKH CTAHOBJICHHE TUCIUILIMHBL. PadoTel Manbmury, [eitica, Ix. [puctiu, XK. Cenebbe, 4.
Wurenxaysa u ip. PoJib (pU3HONIOrIUecKrX MPOIeCCOB pacTeHUN B Orocdepe.

Tema 13. Pazneu 4.2. ®orocunre3s. IlnrmeHTsI X10pomiacToB. YpapHeHue porocunTe3a. CBeTOBbIE peaKIuu
¢dorocunresa. Crpoenne ¢porocucrem I, I1 u kommiekca quroxpomoB. MexaHn3M TPaHCHOPTA JEKTPOHOB U
NPOTOHOB B KOMILIEKCe UTOXpoMOB. PoTtocochopumnposanne. Ilytu cBsa3piBaHus yriekucaoTbl. Cuares
KpaxMmaJjia 1 i caxapo3bl. TpaHcnopT accCHMIISITOB.

dotocuHTe3: OIpeieieHue, STarbl U3y4YeHus1, 3HAUCHUE B KU3HU pacTeHus, ouocepHas posib. POTOCHHTETHUYESCKHI anmapar
pacTeHus1: aCCUMWISIIMOHHAS TKaHb, CTPYKTYPHAs OpraHu3aliusl XJa0poruiacToB. [IMIMEeHThI XJI0POIUIACTOB: XJIOPOMUILILI, UX
OMOCHHTE3 U (PU3UKO-XUMHUUECKIE CBOMCTBA; KAPaTUHOMIBI, UX (DYHKIUH B (poTOCHHTE3E; (PUKOOUIUIIPOTEHHBI - TTATMEHTBI
IIUaHOOAKTEPHI, KPACHBIX BOJOpociel U kpunrtogutor. ObIee ypaBHeHue OTOCHHTE3a. BhiieieHre KUCaopoia npu
(potocunTese. CeToBas u TeMHOBas (pa3a (poTOCHHTE3a, UX peakimu. TpoeHue ¢orocucteM I, II 1 KoMIIeKca HUTOXPOMOB.
MexaHu3M TpaHCIOPTa SJIEKTPOHOB U MPOTOHOB B KOMIUIEKce IIUTOXpoMOB. PotodocopunrpoBanue. [1yTu cBs3bIBaHUS
yriekuciaoTsl. CHHTE3 Kpaxmajia U M caxaposbl. TpaHCIOPT aCCUMUMIIATOB.

Tema 14. Pa3znea 4.3. Kierounoe apixanne pacteHuid. THNBI OKHCJIUATEIbHO-BOCCTAHOBUTEJIbHBIX PeaKIMil.
I'niukosm3. Bposkenne. Ilnka Kpeoca. Ilpespamenne :kupos B yriaepoanl. IleHTo30¢g ocdaTHblil myTh OKHCIEHUS
rioKo3bl. Cuare3 AT®. Oco0eHHOCTH KIE€TOYHOr0 JbIXaHUSI PacTeHHl. AKTHBHbIE (DOPMBI KHCJIOPO/A.
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KierouHoe gpIxaHue, Kak OKUCIUTENbHBINA pacniaji OpraHuYeCKUX COeTMHEHUH, POUCXOASAIIMNA C yyacTHeM KUCIOpOJa.
Hcropuyeckue 3Tamsl U3y4eHus MpoLecca AbIXaHus pacTeHuil. Tpu THIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIX PEAKIIUI.
I'mukonm3 - paciuerieHne caxapoB H rmkoreHa. bpoxenue. Padotst A. 'apaena u I'.Diinep-XenpnuHa. Hukn 1u- u
TpuKapOoHoBbIX KUCIOT (1K Kpedca). I'mnokcunarhslii uki. Ilenro3opocdathslii myTs okucnenns rimokossl. Cunre3 AT
B IIpoLIecce OKUCIUTENbHOTO hocopunupoBanusd. Knetounoe apixaHue pacTeHUil. 3aBUCUMOCTb JbIXaHUSA OT COAEePKAHUS
kucaopoga u ATD.

Tema 15. Pazneu 4.4. BoaHblii pe:kuM pacTeHuii. ®yHKIUs Boabl B pacTeHnu. Boanbie pacTBopbl. Boaublil 00MeH
pacTuTeJbHBIX KIeTOK. Boaublii 6ananc pacrenust. Iloriomenue Boabl kopasamu. Tpancnupanmus.

Boanblii pexuM pacTeHuid: (pyHKIIMHM BOJIbI B pACTEHUH, CTPYKTYpa M CBOICTBa BO/bl. BosiHble pacTBopbl. BosHbIl 0OMeH
PacTUTENBHBIX KJIETOK: (pOPMBI BOJIbI, BOIHBIN ITOTEHIMA, OCMOC, TPAHCTIOPT BOJIBL. AKBaIriopuHbl. BogHbIi GanaHc pacTeHusl.
INornomenne BOAB KOPHAMU: CTPOEHUE KOPHS, PaAalbHbIN TPAHCIIOPT BOABI B KOPHE, KOPHEBOE AaBjieHue. TpaHcnupanus:
CTpOEHME YCTBMYHOIO ammnapara, TpaHCIMpaLus Yepe3 yCTbULa, KyTUKYJIIpHas TPaHCIIMpALUL.

Tema 16. Paznen 4.5. MeMOpaHHbIil TPAHCNIOPT B pacTeHUsIX. DJIeKTPOXUMHYECKHIi noTeHual. Buabl
MeMOpaHHOro TpaHcnoprta. [lepsuuno-akTuBHbLI TpaHcnopT. MoHHbIe HacoChl. BTopuYHO-aKTHBHBII
TpancnopTt. MoHHble kaHabl pacTennid. Monogopol.

MeMOpaHHBIA TPAHCIIOPT B PaCTEHUX. DJIEKTPOXUMHUYECKHUI TOTEeHIIMAI. Buipl MeMOpaHHOTO TpaHCIopTa:
NepBUYHO-aKTUBHBIN TPAHCIIOPT, BTOPMYHO-aKTUBHBIA TPAHCHOPT, NaccuBHast 1udy3us, obierdeHnas auddysus, TpaHCIopT
yepe3 MOHHBIE KaHAJIBI, TPAHCIIOPT C MMOMOILbI0 HOHO(OPOB.

IorpaHuYHBIIA CJIOW rHAIOIUIA3MBI - TTa3MoIieMa. MeMOpaHa cOCTOUT U3 GUCIIOS JIUIUIOB - MaTPUKC M, B KOTOPBIH
TIOT Py KEHBI TT00YJIsIpHBIE OSNKH

Jlunuael- poconunuaaMu U creposiaMy, HaXOAATCS B pa3HbIX KOHIIEHTPALMAX Ha BHEIIHEH U BHYTPEeHHEH I1.
Besnku-uHTErpasibHble, y4.1M0T Py KEHHBIA-TUIPOQOOHBIN, BHE ero-rugpoduibHbINA, TPOHU3aHbI THAPOMIILHBIMU KaHAIAMU

Tema 17. Pa3znend.6. MunepajbHOe NUTaHUE pacTeHuil. Makpo- 1 MUKpo3JeMeHThl. ['opMoHaIbHas cucTemMa
pacrenuii. [lousitne puroropmona. Aykcunnol. 'n66epennnpl. [InTokuHUHBL. JTHIIEH.

MuHepasibHOE TUTaHue pacTeHuil. MakpoaaeMeHThI: a30T, pocdop, Kauil, KaIbIUii, cepa, MAarHUNA, KpEMHUIA, HATPU.
MUK pPO3JIeMEHTHI: JKeJie30, Me/lb, [IMHK, MapraHel], MOJ1O/ieH, O0p, KOOAJIBT M HUKEITb, XJIOP. ACCUMUISAIMS HEOPraHUIECKUX
MOHOB pacTteHusMu. Pukcanus a30Ta KIIyOeHbKOBBIMU OaKTEPUSMHU.

KopHeBasi cuctema sIBJISIETCSI OPraHOM IOTJIONICHU S BOIbl U3 TTouBbl. ChopMUpoBaBILIAsICS KOPHEBast CUCTEMA IIPECTABIISIET
co00i1 CITOKHBIN OpraH ¢ Xopoto auddepeHImpoBaHHoN cTpyKTypoi. [Togcuntano, 4ro o0Imas HOBEPXHOCTh KOPHEBON
CHCTEMBI MOKET NPEBBIIIATH IOBEPXHOCTh HAI3EMHBIX OPraHoOB MpHMepHO B 150 pa3. PocT KOpHSI ¥ ero BeTBJIeHUe
MIPOIOJIKAIOTCS B TEUCHHUE BCEH JKU3HU PACTEHUSL.

TlornoieHue BOABI U MUTATENbHBIX BEIISCTB OCYHIECTBJIAECTCA KOPHEBBIMU BOJIOCKAMH PU30CPMEI.
PI/ISO,HepMa - 39TO OHHOCHOﬁHaH TKaHb, IIOKPbIBAIOLIasA KOPEHb CHAPYIKU.

Tema 18. Pazneu 5.1. UcTopust 3000ruu. OCHOBBI COBpeMeHHOI cucTeMaTnki. CucTremMa >KHBOTHOTO MHpPaA.
IIpocreimue. Knaccudukanus, Teopust cHMOHOreHe3a npocreilmux. MHOTOKJETOYHOCTh H HEKOTOPbIE TeOpH
ee MPONCXO0K/IeHHSs.

Ha ocHOBe KJ1accHUecKO# 300JI0TUH CTYICHTH OBJIAAeBalOT 3HAHUSMH O TEOPETHUECKIX OCHOBaX OMOTeorpaduu, SKOJIOTUH
JKUBOTHBIX, PACTCHUI U MHUKPOOPTaHU3MOB. Y UeHble 300J10TH, ApucToTenb, Jlunneit, Japsun u np. CoBpeMeHHast
cuctemMatrka. Paszfesibl GeCrio3BOHOUYHBIX, THITHI. JlefieHre Ha OTHOKJIETOUHbIX, MHOTOKJIETOUYHBIX, PaIUATHOCUMMETPUYHBIX U
OuaTeparHOCUMMeTpHUHbIX. THrisl mpocTedmx: CapkoMacturoopbl, peCHUYHBIE, JIJAOMPUHTYJIbI, THUITB CIOPOOOPA3YIOIIUX.
XapaKTepuCTUKA, OTIIMYHS, CIOCOOBI IBMKEHUSI U pa3MHOXKEHMsI. Teopru MPONCXOKIeHNS] MHOTOKJIETOUHOCTH: [ eKKelb,
MeunnkoB, XaKu.

Tema 19. Pazaea 5.2. Kun kumeynonoaoctubie. Tun miockue yepsu. Tun HemepTudbl. Tun kpyravie yepsu. Tun
koJgbuatbie yepBu. Tun Kumeunonosaoctabie. Tun Ilnockue yepsu. Tun Kpyrasie yepsu. Tun kosibuaTbie yepBu.
Tun I'yoku: TUNbBI cTpoeHnss, mopdoJiorus, punorenns. Pazaen Jlyuncroie. Tun KumeuHomnos1ocTHbIe.
Hcxoaublil MJIaH CTPOEHUs, >KU3HEHHbIE (POPMBI M MX BaApUAHTHI y npejicTaBuTeeil kiaccoB Hydrozoa,
Scyphozoa, Anthozoa.Pacnpoctpanenue u sxoJjiorust. Tun I'peoneBuxu. Tun Ilnockue yepBu: cucreMaTnka,
ouoJiorusi, 3nayenne. [Ipoucxo:xaenne napasuru3ma u poJs B Ilpupoge. Tun kpyriabie yepBu: IJIaH CTPOEHHUS,
pa3Hoo6pa3ue, 3HaYeHne. MeHee pacnpocTpaHéHHbIe PyNNbI 6eceJOMHBIX YepBeli: pacnpocTpaHeHue,
9K0JI0THs1, CDAaBHUTEJIbHO-aHATOMUYEcKOe 3HauyeHne. O01mas XapaKkTepHCTHKA BTOPUYHOIOJIO CTHBIX, TEOPUH
npoucxo:xkaenns u pynkun neaoma. Tun Annelida: ncxoJHbIA NJIaH CTPOEHUS U €r0 BAPUAHTHI B Pa3JIHYHBIX
kJjaccax. 7JKuznennsii nukJ Polychaeta. xosorus, 6mojorus u 3HaueHne OT/AeJbHBIX MPE/ICTABUTEJIEH 0JUTOXeT
U NUSIBOK.

Tun Fy6KI/II OCOOEHHOCTH CTpOCHUSA U 06pa3a JKWU3HU, 9M6pI/IOH2U'H>HOC pa3BUTHE. HpaKTI/I‘-IeCKOC 3HaueHue. Tun
KHUIICYHOIIOJIOCTHBIE: TUAPOUBI, CIII/I(l)OI/IIlI)I, KOPAJIJIOBBIC ITOJIUIIHI. CTpoeHHe, O6IJ_II/Ie YEPThbl OpraHu3alvu. Twn mockue
YCpBU. HpI/I‘-II/IHLI MPOUCXOXKIACHUA 6PIJIJ'IaT6p2U'ILHOI>i CUMMETPUN. Knacc PECHUYHLIC YEPBU: O6p213 7KU3HU, CTPOCHUE.
Hapa3I/ITI/I‘-I€CKI/Ie KJIACChI: COCAJIbINNKH, MOHOI'€HEH, JICHTOUYHBIC. H3menenue miaHa CTPOCHUA B CBA3U C NAPA3ZUTUICCKUM
06pa30M Ky3HU. JKu3HEeHHbIE IOHUKIJIBI. HpOCl)I/IJ'[aKTI/IKa. Tun KpYIJIbIC YEPBU, MAPA3UTUICCKUE IPEACTABUTEIIN, IIJIaH CTPOCHU A,
napa3vuTbl Y€JIOBEKA. Konpuateie YCpBU. Knacc MHOTI'OIIETUHKOBLIC, MAJIOIICTUHKOBBIC, ITUABKHU. CTpOCHI/Ie otamuns. HoBble
YEPThI Opra”Hn3aliii: METaMEPHOCTD, LIE€JIOM, OPraHbl YyBCTB, IIETUHKH.
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Tema 20. Pazaea 5.3. Tun mosutocku. Tun uienucronorue. Tun Urioko:kue MeHee pacnpocTpaHéHHbIE THIIBI
BTOPHYHOPOTBHIX.

Turm MOJUTIOCKH: KJIACCH OPIOXOHOTHE, IBYCTBOpYATHIe, rojioBoHorue. [nan crpoenus. [IpoucxoxaeHue: mepexoansie (popMsr:
MOHOILTAKO(OphL. YepThl OpraHu3anuy KjiaccoB. YIeHNCTOHOTHE: TTporcXokaeHre. [1oqTubr: kadbpobiiamiye, XeIuIepOBhIe,
TpaxedHobImaIue. PakooOpa3Hble: YepThl OpraHU3alii, 3HaUeHre. XeIruIepoBhie: MaykooopasHbie. CTpoeHue, SITIOBUTHIE
opmbl. 3Hauenue s papmakosorud. Hacekomeie. OcHOBHBIE OTpsibl. Bpenurenu cenbekoro xo3siicta. Urinokoxue, 4epTol
opraHu3aluy, aMOyJIakpajibHast cucrema. [1oroHoophl, MIIAHKH

Tema 21. Paznen 5.4. O6mas xapakrepucTuka Tuna xopaobie. Husmme xop/10Bbie 1 KpyriopoThie.

OCHOBHBIE 9KOJIOTHYecKre, MOphOPU3UOTOTHUECKIE U OMOXUMHUYECKHE OCOOEHHOCTH XOPIOBbIX. OOIIMe YepThl
smOprioreHe3a. CTpykTypa THIIa, MOATUIIBL. POJIb XOPAOBBIX B IPUPOAHBIX KOMITIEKCAX M SKOHOMHUKE 4esioBeka. [loarum
000JIOYHUKH, COCTABJISIONIHE €r0 KJIACCHL. DKOJIOTHs, PaCIPOCTPaHEHHE M OCOOEHHOCTU pa3BUTHsI 000IOYHUKOB. [loaTumn
Becuepernnbie. Opranusanusi, pa3BUTHE W SKOJIOTHsI JTaHIeTHHKA. [ToaTun no3BoHouHble. CTPYKTypa MOATUTIA TTO3BOHOYHBIX.
Paznen becuemocrnsie. Knace Kpyrnopoteie. Opranuzanyst KpyriiopoTsix. DKOJIOTUs M pacripocTpaHenue. Pasnmnuns B
Pa3BUTUH, KU3HEHHOM IUKJIe Y MUHOT U MUKCHUH. [IpakTHUecKoe 3HaUeHUe KPYrJIOPOTHIX.

Tema 22. Paznean 5.5. Knacc xpsimesbie poiobl. Kitace KocTHbie pbiobL.

Kiacc Xpsiessie ppiOsl. O01as XxapakTeprcTrKa, MOPGhOIKOIOTHYECKIe OCOOEHHOCTH XPSIIIEBBIX phi0. OCcOOEHHOCTH
pa3MHOXeHus1 ¥ pa3BuThsi. CucTeMa Kiacca, TI0JI-KJIACChl 1 OCHOBHBIE OTPsIIbl. DKOJIOTHsI, TIOBEAECHHUE U PACIIPOCTPAHEHUE
BaXHEHIIMX NpeJCTaBUTENel aKyl U ckatoB. [IporcxoxaeHue u aBosmonus xpsimeBbix puid. Kiacc Kocrabie ppiobl. OOmas
XapaKTepHUCTUKA Ipe/IcTaBuTeNed kiacca. MopgosKkosornieckue 0COOEHHOCTH KOCTHBIX PblO. OCOOEHHOCTH pa3MHOKEHHUS U
3abota o noromcrBe. Cucrema kiacca. ITokiacc sonacrenepbie. JK0IOTUs1,MOpdOoIornieckre 0COOEHHOCTH 1
pacrnpocTpaHeHHe JJaTHMEPUH U ABOSIKObIIAIINX. VX MecTo B 9BOMOIMY TO3BOHOUHBIX. [Togkace sydenepsie. Hagotpsin
raHOM/HBIE, UX MOP(OIKOIOrHIecKre 0COOEHHOCTH. I 'pyIiia HaIoTPSIIOB KOCTUCTHIX PblO. MHOrooOpasre KOCTUCTHIX PhIO.
Skouiorusi, reorpagpuueckoe pacpocTpaHeH!e 1 IPOMBICIIOBOE 3HAUCHUE BAKHEHMIINX MPEJCTABUTENEH OCHOBHBIX OTPSIIOB
KOCTHCTBIX PbIO.

Tema 23. Pazneu 5.6. Haagkinacc yerBeponorue. Kinace 3emuoBoannie. Kinacce Ilpecmbikaomuecsi.

ITpoucxoxaeHne Ha3eMHBIX TO3BOHOYHBIX. DKOJOrHYeckre u Mop(hodr3noIorniecKre MpeArnoCchUIKH BBIX0Ja IIO3BOHOYHbIX
Ha cyury. Knacc 3emHoBoHbIe. OcOOEHHOCTH Opranm3anuy aMmpHOHii B CBSI3U C IBONCTBEHHOCTBIO IIPUCIIOCOOICHUS K
BOAHOMY M Ha3eMHOMY 00pa3y u3HU. PazBurre n MetaMopdo3. DKoIornveckue rpymnmnsl, MMTaHUue, CYTOYHAasI U CE30HHAs
akTUBHOCTbH amuouii. OTpsibl 3eMHOBOAHBIX. Pacnipoctpanenue. Knacc [Mpecmbikatomnmecs. Mopdoskonoruueckue
0COOEHHOCTHU PEeNTHINI KaK npejacraBuTeseil aMHUOT. OcoOEHHOCTH ra3000MeHa, BOJHOTO U COJIEBOTO OOMEHOB, 3JIEMEHTHI
TEPMOPETYJISALMHI. DKOJIOTUYECKHE IPYIIbl, reorpaduyecKoe paclpocTpaHeHne U OCOOEHHOCTH PA3MHOKEHHS! PENTHIINM.
IMpucnocobrenus A 3auThl 1 HanaaeHusl. I1oakIacchl U OTpsAAB penTHnil. 3HaueHne penTHIMi A7 YeloBeKa.

Tema 24. Pa3aea 5.7. Kuacc IITnnel.

OcoOGeHHOCTH OpraHU3aLMy NTUL KAK aMHHOT, TIPUCIIOCOOMBILMXCSA K MOJIETY. DKOJIOTMYECKUe TPYIITBI ¥ reorpadpryeckoe
pacripoctpanenue ntul. OcoOeHHOCTH pa3MHOKEHHUS M Pa3BUTHUsA, 3a00Ta O MOTOMCTBE, MUT'PALIMY U OPHEHTALMS TITHLL.
Bromexanuka nonera. I[Tutanue 1 HapopHOXO3sIicTBEHHOE 3HaYeHNe nTHll. Cructema nturl. OCHOBHBIE OTPSIIBI JIETAIOLINX
Ty, [TponcxoxkaeHne nTHil.

Tema 25. Paznea 5.8. Kinacc Maekonurarommue.

Knacc MJICKOITUTAIOIIUE. O6H.laﬂ XApPaKTEPUCTHUKA KJIacca. Ero MHOFOO6pa3I/I€ B CBA3U C HpI/ICHOCO6IIeHI/IeM K pa3JIMYHbIM
9KOJIOTMYCCKUM YCIIOBUAM. OcobGeHHOCTH 3M6pI/IOHaHbHOFO pa3BuTUA, 3a00Ta O ITOTOMCTBE. HOBCIICHI/IG nu
BHYTPUIIOMYJIAIIMOHHAA OPraHn3allid MJICKOIMUTAIOMINX. Feorpa(bpmecxoe PpaciipoCTpaHCHUE U SKOJIOTUYIECKUEC I'PYHIIbI.
IIutanue u mecto MJICKOIIUTAOIIUX B 9KOCUCTEMAX. HpI/ICHOCO6HCHI/IH K IEPEKUBAHUIO HC6HaFOHpI/IﬂTHbIX YCJIOBI/Iﬁ " Ux
9KOJIOT'MYECKOC 3HAYUCHUC. CyTO‘IHaH 1 CE30HHAA HUKJINYHOCTD. Cucrema Kiacca MJICKOITUTAIOIIUX. Ho;u(nacc ﬂﬁueknauymyle
(OZ[HOHPOXO,IIHBIG)I NPUMUTUBHOCTb OPraHU3alliy, PaCIIPOCTPAHEHUC, 0COOEHHOCTH PasMHOKEHHNA U Pa3BUTUS. Ho;u(nacc
FKUBOPOIAININX MJICKOIIMTAIOIINX. I/IH(bpaKHaCC CyM4YarTbl€: paClIpOCTPAHEHHC, 0COOEHHOCTH Pa3sMHOKEHUA U Pa3BUTUAA,
9KOJIOTMYCCKUN napajyieJin3M € BbICHIMMUA MJICKOIMUTAIOIMUA. I/IH(bpaKHaCC IUIalICHTAPHBIC! MOpq)OJIOI’I/I‘ICCKI/IC OCO66HHOCTI/I,
B T.4. IIAIICHTA U €€ (I)yHKI_[I/II/I; OCHOBHBIC OTPAIBI. X0351CTBEHHOE 3HAYEHUE MJICKOIIUTAIOIIUX ! JOMAITHUE MJICKOITUTAIOIINEC,
IIPOMBICJIOBBIC BU/Ibl, UX OXpaHa U BOCIIPOU3BOACTBO; OTPULIATCIIbHOEC 3HAYCHHUEC. HpOI/ICXO)KIICHI/IC U IIPOrpeCCMBHAs 9BOJIIOLNA
MJICKOITUTAIOIINX. MecrTo yesoBeKa B CUCTEME MJICKOIIUTAIOIIUX.

Tema 26. Paznen 6.1. ""Mukpoououaorust u nporucroJorus'’. Tema 1. UcTopusi pa3BUTHSI MUKPOOHOJIOTHH.
IIpeamer u 3agaun Mukpoouosornu. Pacnpocrpanenne mukpoopranu3moB. Tema 2. IlpuHnune! kiaccndukanun
H CHCTeMaTHKH MHKPOOPTraHn3MoB.
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dopmrpoBaHye KM3HU Ha TUIaHeTe, MUKPOOHAsI KM3Hb IUIAHEThl. TeXHUYECKHe OTKPBITHS, ClleJIaBIIMe BO3MOKHBIM N3yUYeHHe
MHKPOOPraHU3MOB? MUKPOCKOIUS, KyJIbTUBHpOBaHue. Pobept I'yk, Antonmii Ban Jleenryk, Iacrep, Kox, Bunorpanckui,
Betiepunk. [110THBIE U ceeKTUBHBIE UTATENbHbIE Cpe/ibl. MUKPOOPraHU3MBl BO3yXa, BOJbI, OYBBIL. SKCTPEMasbHbIE
MUKpoopranu3mMbl. OOHTaTeNn KUIeuHnKa yesioBeka. Kiraccudukanys MUKpoOpraHu3MOB Ha OCHOBE
MOJIEKYJISTHO-OMOJIOrMYEeCKOro aHam3a. JJoMeHsl 1 (hriTbl

Tema 28. Pazneu 6.2. ""'Mukpoounojorust u npotuctoorusa'’’. Tema 3. Mopdoyiorus u cTpyKTypHast OpraHnu3amusi
MHKpooprann3MoB. Tema 4. Ilurtanne, KyJILbTHBUPOBaHNE H POCT MHKPOOPraHN3MOB.

CrpoeHue MpoKaproTHUeCcKor KieTku. Hykiieonn, nuoruiasma, IuToruiazMaTiieckas MeMOpaHa, KJIeTOYHasl CTeHKa, Jpyrue
opraHesuthl. OTJINYKS TPaM TOJIOKHUTENIBHBIX U TPaM OTPHUIIATEBHBIX KJIETOYHBIX CTeHOK. [Trmm u ¢umOpun. O6pa3oBaHue
criop. O6pazoBanue KaricyJ1. [ToBHKHOCH KJIETOK - (pyiaresuisl ¥ apxesutsl. [ToHsTHE TakcHcoB (XeMo, (hOTO, aAPOTAKCHCH).
CopnepxaHue B KJIeTKaX Makpo, MUKPO3JIEMEHTOB, (haKTOPOB pocTa M MakpoMoJiekyl. I'ereporpocus u aBrorpocus. Poct
YUCTOU U CMEIIEHHOU KYJIbTYpHI.

Tema 30. Pazgeu 6.3. ""Muxkpoounojorust u npotuctoJorusa'’. Tema 5. MeTa60Ju3M MUKPOOPraHu3MOB.
HepreTnueckuii MeTadom3M. BuocnHTeTHYECKNe Nponecchl y MUKpOOpranu3mMoB. ['eneTnueckne
XapaKTepPUCTUKU MUKPOooprann3moB. ['opuzonraabHblii Tpancdep reHos

MukpoOHBI MeTa0OIN3M KaK CyMMa KaTaOoJINYeCKUX ¥ aHAOOJIMYECKUX IIPOLECCOB. DHEpreTu4eckuil MeTabosIu3M .
O6pazoBanue AT®. Xemorpost 1 hororpodsl. Jlutorpodst u opranorpodsl. PepmenTtanus - hopma aHa3poOHOTO (B
OTCYTCTBUHU KMCJIOpOAa) KaTtadosu3ma. Pecriupanus (apixanue) - popmMa a3poOHOro MM aHA3pOOHOro KaTaboiu3Ma. IyTh
AMmbnema-Meeproda-IlapHaca - rikonus. Paznuunele 6poskeHUs - MOJIOYHOKUCIIOE, YKCYCHOKUCIOE, cliupToBoe. Luki
TpuKapOoHoBbIX KUCIOT (1K Kpedca). [Tonsatus Mmyranuu u pekomounanmu.[lnazmupl. 'opu3oHTaNbHBIA IEPEHOC I'EHOB.

Tema 31. Pazneu 6.4. "Muxkpoouojorust u npotuctoJorusa’ Tema 6. 0CHOBHbIE IPyIIbl MUKDP0OPraHU3MOB.
IIpuMeHeHNe MUKPOOPraHU3MOB B X03SIiICTBEHHOI /IeAITeJILHOCTH

®una (tun) Proteobacteria.ocHOBHbIE MTPECTABUTENN U UX XapaKTEPUCTUK KJiaccoB Alpha-, Beta-, Gamma-, Delta-, Epsilon- u
Zetaproteobacteria. ['pammosnioxuTenpHble OakTepru TUIOB Actinobacteria u Firmicutes 1 6JIM3KOPOICTBEHHBIN TUTT
Tenericutes. IIpeacrasurenu tuna Bacteroidetes.

BrotexHosnorny ¢ Mcnosp30BaHNEM MUKPOOPraHu3MoB. [losrydyeHne nmiBa, BUHa, CpojieslaHue 1 MOy IeHHe MOJIOYHOMN
npopykiuu. XiebonedeHue. [lomydeHne ykcyca. OUncTKa CTOUYHBIX BOJI, Nepepab0oTKa OTXOA0B, PeKYJIbTUBALMS 3arpsI3HEHHBIX
TOYB.

Tema 32. Pazneu 6.5. ""Muxkpoounosorus u npotucrtoJorusa'’. Tema 7. IlapcTBo rpu6oB: pa3Hooopasue,
CHCTEMATHKA H SBOJIONHS IPYNIIbL.

apcTBo rpudoB: coBpemenHbie otaensl: Aphelida, Microsporidia, Cryptomycota, Chytridomycota (B T.4.
Neocallimastigomycota 1 Monoblepharidomycota), Blastocladiomycota, Zoopagomycota, Mucoromycota (B T.4.
Glomeromycota), Entorrhizomycota, Ascomycota, Basidiomycota. [IpencraBureu, ;KM3HEHHbIE [IUKJIbI, 0COOCHHOCTH
9KOJIOTUM ¥ OUOJIOTHU I'PHOOB.

Tema 33. Paz e 66. "'Muxpo6uosaorust u nporucroorus'’. Tema 8.Cyneprpynna SAR (Stramenopiles, Alveolata
& Rhizaria): pazHoo0Opa3ue, cucTeMaTHKa U SBOJIONHUS IPYIIIbL

Cyneprpynmna SAR. Stramenopiles: pazHooOpa3ue IpyIiibl U ee pacipocTpaHeHHe, 0COOEHHOCTH KM3HEHHBIX IIUKJIOB 1
sKoJsiornu npejcraBureneil CrpameHonml. ABTOTpodHbIe U reTepoTpodHble MpeAcTaBUTe M rpymmsl. OXpogUTOBbIE
BOJIOPOCIIH Ha npuMepe Bypoix, Kenro-3enensix, 3omotuctseix, CuHypoduimeBsx u JJuaToMoBbIX Bogopociaen. Tun
AxtrHO(MpHuaB. OOMUIETHI - TPUOONIO00HBIE IPEICTABUTENN cTpaMeHonvI. OnaiuHbl ¥ TaOUpUHTYIOMULIETHL. Alveolata:
pasHooOpasue TpyIIIbl ¥ ee paclpocTpaHeHne, OCOOEHHOCTH KU3HEHHBIX 1IUKJIOB U KOJIOTHUH MPE/ICTABUTENICH aIbBEOJISsIT.
ABTOTpOHBIE U reTepoTpOoHBIe MPEACTABUTENH IPYNIIbL. JUHO(pUTOBBIE BOJOPOCIH U HOuecBeTKH. [lapasuTueckue BUIbL:
AnMKoMIUIEKChl: MansipuiiHbli m1a3mMoui, Tokcoriazmo3. Konbnopemmmap. MHpy3opun. Rhizaria: pazHooOpasue rpymis u
€e pacrpocTpaHeHne, OCOOEHHOCTH KU3HEHHBIX 1IUKJIOB U KOJIOTUH pejicTaBuTesiel Pusapuii. ABToTpodHBIE U
rerepoTpocdHbie peacTaBuTeM rpymmnsl. Tum Liepkosou. Paulinella ssp. Xnopapaxauessie Bogopociu. ®opamMuHUpEphL.
Paguonsapuu. Dxonoruyeckas posib npejacraBureneii cyneprpymms SAR.

Tema 34. Paznen 6.7. ""Mukpoouosorusi u nporucroJorus'’. Tema 9. IlapcTa Discoba, Metamonada, Cryptista,
Haptista, Amoebozoa: pa3Hoo6pa3sue, cucTeMaTHKA U BOJIONHSA IPYNIIbL.

HapctBo Metamonada - metamoHas!. [1peacTaBuTey, CTpoeHUE, pacCIpOCTpaHeHNe, SKOJIOTHUecKie Tpymmsl. Tin Fornicata -
®opuukartsl. [TpeacraBurenpb: kuievyHas asamonus (simonros). Tun Parabasalia - [Tapadazanuu. [peacraBurens: Trichomonas
(TpuxomMoHMa3). ['unepmMacTurutel - CHMOMOHTBI KuIlleuHHKa TepmMuToB. Tur Preaxostyla - [Tpeakcoctrnu. Oxymonas -
NapasuT KUIIeYyHuKa YwieHncTonorux. Llapcreo Discoba - nuck66s!. [IpeacraButeny, crpoeHue, pacipocTpaHeHue,
akonoruueckue rpymmbl. Tun Jakobida - ssko6uapl. Tumn Discicristata: akpa3upl - HOAPYIIIa reTepoo003HbIX aMeO, IBIIICHBI U
kuHeroractuasl. [IpencraBurenu rpynn masouncieHnsix Cryptista u Haptista. Amoebozoa: ronsie am&obl, AkaHTaMEDHI,
PakoBuHHbIe aMEOHL. [luKTHOCTEIMEBbIE, MUKCOMUILIETBI, apXaMEOBI.

Tema 35. Pazpgea 6.8. "MukpoouoJorusi u nporucrojorusi'’. CoBpeMeHHasi CHCTeMA JKHBBIX OPraHN3MOB.
Hcropuyeckue npeanochbUIKd, COBPeMeHHbIE METOIbI.
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CoBpeMeHHoe MpeJICTaBIeHNe O CUCTEMATUKH, Kak 0 Hayke. KpaTkas ucropus cucremMaTtuku sykapuort: Apucrorens, Konpan
I'eccuep, Anapea Yeszanbnuno, AHToHU BaH JleBeHryk, Kacnap bayrun, [Ixon Pei, Kapn JIunneii, Otto hon MioHrxayseH,
Xpucrnan Heec ¢on I3enbek, Xpucruan ['otdpun Spendepr, Yapinss Japsun, pHct ['ekkens, Dnyapa larton, I'epbepa
Komnann, Po6epr Yaiirreiikep, Jlunn Maprymuc, Kapn Bése. YcnoBus peopMbl clcTeMaTHKI: COBPEMEHHOE ITPE/ICTaBIeHUE
0 CHCTeMe OpPraHN4ecKoro Mupa. Buyumm XeHHUHT: KJIaIMCTUKA - HayKa O PeKOHCTPYKLUM (pusioreHesa . Y criexu 3JIeKTPOHHOU
MHKPOCKOITUH ¥ MOJIEKYJISIPHOI OMOJIOrHy, NMOJNIOKUBIIME Havyasto pedpopme B cuctematuke (Jlaitnyc I[onmnr, Txon Kennpro,
Makc Iepyu, dxeiimc Yotcon, @pencuc Kpuk, @penepux Cenrep, Imuib Llypkanan u Jlaitnyc [Monunr). HeitrpanbHas
Teopusi 3BoiouMu Motoo Kumypa.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJaIOMMXCs MO
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenbHast paboTa MojipasensieTcss Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM paboThl 00Y4JaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKPETUIeHNE 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIHHE.

OpraHu3aiysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ 3JEKTPOHHBIMU 00Pa30BATEILHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHu3anyK U OCyIIECTBIEHNsA 00pa30BaTeIbHON JeATeIbHOCTH O 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPA/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBHICIIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

lananna U.®., anannna A.IT. 3005101151 TO3BOHOYHBIX (IIPAKTUKYM 151 9KOJIOTOB): DJIEKTPOHHBIN 00pa30BaTesbHbIN pecypc.
2018. - URL:https://edu.kpfu.ru/course/view.php?id=1156

6. ®oHJ OLIEHOYHBIX CPEICTB MO JUCHHUILIUHE (MOIYJIIO0)

q)OH,H OLCHOYHBIX CPEACTB IO JUCHUILINHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae oLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLus:

- COOTBETCTBHE KOMIIETCHIIUI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUILTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTY KOMITETEHITU;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCLHUILIMHE (MOJYJIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISHCTBUSIM 00YYAIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3InIHBIX THIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHI, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIMHBI (MO 1yJIsl)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) TIPE/IoIaraeT n3yueHne OCHOBHOM 1 JIOMOTHUTEILHON yIeOHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,IlaTCHfIMI/I;

- B mevatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyyarompecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKIUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHUs HaydHo# OMOIMOTEKON.
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Basic Local Alignment Search Tool - https://blast.ncbi.nlm.nih.gov/Blast.cgi

WWW.ecosystema.ru - www.ecosystema.ru

www.gbif.org - www.gbif.org

www.naturalscience.ru - www.naturalscience.ru

www.species2000.org - www.species2000.org

Apxue BBU: Cucrematuka - http://bvi.rusf.ru/sista.htm

BecriaTHast aekTpoHHast Gnosiornyeckast ouommoreka - http://zoomet.ru

300J10T1s1 TO3BOHOYHBIX (17151 9K0JI0r0oB). DOP KDYV - https://edu.kpfu.ru/enrol/index.php?id=1156
Kpacnas Knura Poccuiickoii @enepanuu - http://www.sevin.ru/redbooksevin

DKoyormyueckas reHeTrka - https://journals.eco-vector.com/ecolgenet

9. MeToauuecKne yKa3aHus /st 00y4aronUXcs M0 0CBOEHUIO JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoOMeHamnu

JEKIMA Jlexuus sBNIsIeTCS] OCHOBHBIM BUIIOM ayJUTOPHON paGoThl 00yvyaeMoro. B xone ekumii mpenogaBarespb u3jaraet
OCHOBHBIE, HaNOOJIee CJIOKHBIE TIOHSITUSI M TEMBI, a TAKXKe CBSI3aHHBIE C HEll TEOPETUUECKHE U MPAKTUYECKUE
nipo6iemsl. [lepesn HauasioM Kypca o0ydaeMoMy ClleiyeT 03HaKOMHTCS ¢ paboyel MporpaMMON | IJIAHOM
Jexuuil. [lepBast TeK1us MOCBsIIeHa NCTOPUYECKOM 04epKy. OcTanbHast 4acThb JIEKLIOHHOTO Kypca
CTPYKTYpHpPOBaHa [0 MAKPOTPYIIIaM WK YPOBHSM opranu3aimi. O0ydaeMble KpaTKO KOHCIIEKTHPYIOT JIEKLIMU 1
HCTIONIB3YIOT 3TU KOHCIIEKTHI IS AaJIbHeHIel, 0ojee pacCIMpeHHON CaMOCTOSATEIbHOU PabOTH C peKOMEHIYeMOM
JIMTEpaTypoi U IPYTMMH HCTOYHUKAMK HH(OPMALIHH.

IMPaKTUYCCKHUE O6y‘{8[0ﬂ.lﬂﬁCH Ha MNPAKTUYCCKUX 3aHATHUAX BBIITOJIHACT CIICHHUAIBHBIC 3a/laHUS, KOTOPbIC HAICJICHbI HAa BJIaAICHUE

3aHATUA MaTEpUAJIOM I10 TEME 3aHATHA, le/l06pCTeHl/IC AHAJIMTUYCCKHUX CHOCO6HOCTCﬁ, BJIaICHUE ME€TOJaMU, YMEHUA U
HAaBBbIKH, HeO6XOIII/IMbIe IJ11 OCBOCHUA JUCHUIIJIMHBI. Pabora Ha 3aHATHAX IMPOBOAMTCA B BUAEC MOACIUPOBAHUS
CUTYallMOHHBIX 3a)1aH1/1171, IUIA pEIIEHNA KOTOPBIX CTYAEHTBI ACJIATCA Ha I'PpyHIlbl U JEMOHCTPUPYIOT C IIOMOUIBIO
IMOJIY4YCHHBIX HABbIKOB 1 KOMHCTGHL[I/Iﬁ pemeHue.

naboparophsle | JlabopaTopHbIe 3aHATHS Kak M JIEKIIMOHHBIE SIBJISIOTCS OCHOBHBIM BHJIOM ayAUTOPHOH paboTsl odydaemoro. Llemns

paboThl 3aHATHH - TOMOYb OOYUAIOIUMCS] 3aKPETTUTh U YIIIyOUTh 3HaHUS TEOPETHUECKOro MaTepuaia. [Tomumo
3aKperIeHNs] U3YYEeHHOT0 MaTepyrasa, oOyJaeMble pa3BUBAIOT YMEHHs U HaBbIKM JJAOOPAaTOPHOM paboTHI.
JlaGopaTopHble 3aHATHsI MPEAIIOaraoT 0osee yriryOleHHOe 3HAKOMCTBO € pa3HOOOpa3reM pacTeHHUi U
JKMBOTHBIX Pa3/IMYHbIX TUIIOB, paCCMaTpUBAaEMbIX B X0Je JIeKIMi. [Iy1s 3akperuieHns: nHOpMaIiy CTyJeHTHI
BBITIOJIHSIIOT 3aPUCOBKY Pa3JIMIHBIX ITPENapaToOB, KaK TOTOBBIX, TAK U BPEMEHHBIX. B X0/1e BHITIOJIHEHHSI 3apHUCOBOK
00y4aeMbIM HEOOXOMMO CTPOTo COOJIONATH IPOMIOPLIK U OTOOPaXaTh XapaKTepHble Mpu3Haku. O0s3aTebHbIM
YCJIOBUEM SIBJISIETCS yKa3aHWe CUCTEMATHKH, JIATHHCKOTO U PYCCKOTO (€CIM OHO MMeeTCs1) HaMMEHOBAHNUS
0OBEKTOB, a TAK)Ke 0003HAYEHNE BCEX JIEMEHTOB 00beKTa. [IogpoOHbIe MeToANYECKHE YKa3aH!s K KaXIOMY
J1a00PaTOPHOMY 3aHSITHIO TIO OJIOKY "300J10TUsA" U3JI0KEHH B MeToqdeckoM ykazaHuu [llynaes H.B., [Mananun
N.®. YuebHO-MeToauIecKoe mocodue K JabopaTOpHBIM 3aHATHSM IO 300JI0TUH VISl CTYIEHTOB 1 Kypca
(paxynbrera reorpacun u sxosoruu. - Kazans: 3a-so Kazan. yn-ta, 2008.- 39c., a Takke B 3JIEKTPOHHOM Kypce
Tananna U.®., IN'ananuna A.IT. 300510r1s MO3BOHOYHBIX (IIPAKTUKYM U151 9KOJIOTOB): DJIEKTPOHHBINA
oOpasoBarenbHbIil pecypce. 2018. URL:https://edu.kpfu.ru/course/view.php?id=1156
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Bujg paéor MeToanuyeckue peKOMeHIalu

caMocCTOS- B xone camocTosATeNbHOM paboTh! 00yyaeMble IPOBOAT IPOPAOOTKY TEOPETUUECKUX MATEPUAIIOB IOy YEHHBIX
TenbHas padoTa | Ha ayIUTOPHBIX 3aHATHAX. CTyJeHTaM peKOMEH/IyeTCsl TTOCIIe 3aBepIICHNsI 3aHATHI B 3TOT Ke JIeHb
IIPOCMAaTpPUBATh Y aHAJM3UPOBATh TEKCT JIEKIUH 1 BHITIOJHEHHbIE 3apPHCOBKY SKCIOHATOB YYEOHBIX KOJIEKLIUIA C
WICTIOJIb30BaHUEM PEKOMEH/IOBAaHHBIX NCTOYHMKOB. HEKOTOpBIE TEMBI, a TaK:Ke HesICHbIEe BOIIPOCH TPEOYIOT
JOTIOJTHUTEIBHOTO CAMOCTOSITE/IBHOTO TBOPUYECKOIO NOUCKA. B HEKOTOPBIX Cllyyasx HesCHbIE BOIPOCH! CIEAyeT
(pukcrpoBath, YTOOB! IMOYYUTh KOHCYJIBTAIMIO Y ITpenogaBaress. [Ipy moaroToBke K ciaeayomen JeKIuu
TIOBTOPSITH MPEIBIIYILYIO C YIETOM 3HAHHMIA 1 HABBIKOB, ITOJIyUYEHHBIX B XOJI€ MPaKTHUecKuX 3aHsaTui. Cienyer
PEryJIsIpHO MOBTOPSITH OCHOBHBIE ITOHSITHSI M TEPMUHBI 110 3aaHHOW TeMe JUTst 3((peKTUBHOMN MOJTrOTOBKH K
9K3aMeHYy.

9K3aMEH DK3aMeH TPeICTaBIsET COOON UTOrOBYIO MMPOBEPKY MOJTYUYEHHBIX B X0/Ie Kypca 3HaHuit. [ToarotoBka 06y4aemMoro
K 9K3aMeHy BKJTIOYAeT CaMOCTOSTENIbHYI0 paboTy B TEUEHHE CEMECTPA U HEMOCPECTBEHHYIO TIOATOTOBKY B HH
MpeQIIecTBYIIME 9K3aMeHy. [I0r0TOBKY Ie1eco00pa3Ho HaYaTh C TUIAHKPOBAHUS U MTOAO0PA JIMTEPATYPHI.
Ipesx e Beero clieyeT BHUMATEIBHO MEPeUnTaTh yIeOHYI0 IPOrpaMMy U TpUMEPHBIE BOMPOCH. [laee ciemyer
BBIJIEJINTH HANOOJIEe HETIOHATHIE U HANMEHEee 3HAKOMbIE MYHKTHI. Jlajiee ciie/lyeT MOBTOPEHHE BCETro
porpamMMHoro Marepuaia. Ha 3ty paboty HE0OOXOIMMO BHIIEIMTh HAMOOJIBINYIO YacTh BpeMenu. Crienyoreit
cTafue IBISIETCS CAMOKOHTPOJIb 3HAHKSI M3YUEHHOTO MaTepraia, KOTOPBIi 3aKJII0YaeTCsl B YCTHOM OCBEIIEHUM
pasHbIX YacTeil MaTepuasa mporpammsl. JIJist yCBOEHMsI CHCTEMATHKN PEKOMEH/IYETCS] TIOMUMO BepOaIbHOTO
MeXaHU3Ma 3aeiCTBOBATh U MOTOPHBIE PECYPCHI TAMSITH, KOT/la 00ydJaeMble B MMCbMEHHOM BHJIE TIO TTAMSITH
TBITAIOTCS BOCIIPOM3BECTH CHCTEMATHKY. [IpH MOArOTOBKE K 9K3aMeHy HeOOXOIMMO UCIIONIb30BaTh 3aPUCOBKH B
ajapOoMe.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOTo odecnedeHnst 1 HH(OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO0XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mmpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00yYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbS1).

KomrbioTep 1 prHTEp AJ1S pacnedyaTKy pa3JaTOYHbIX MaTeprasIoB.
MynpTUMeaniiHas ayAUTOPUSL.

KomrbloTepHBIi Kitacc.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe TPUMEHSIIOTCS CIISYIOIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKXHOCTSIMU 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO MPECTABUTh B PA3IMYHBIX BUAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHnii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101u1/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmI€eHUAMM ClIyXa 1oJIydain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMHUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaAJIbHBIX TAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

SAEKTPOHHBH
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yyeO6HbIM 1u1aHoM no Harpasiienuio 05.03.06 "Sxosorust
Y IPUPOJONOJIb30BaHKe" ¥ MPOMUIII0 NOATOTOBKY "YIIpaB/ieHe Ka4eCTBOM OKpPY>KaloIei Cpebl U MPUPOAHBIMU pecypcamu’.
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_05.03.06 - Sxoorus ¥ NpUPOIONOIb30BaHIE
[Ipocusb NoAroToBKYM: _YIpaBieHne KaYeCTBOM OKPY:KaloIel cpeibl U MPUPOIHBIMUA PECYpcaMu

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Brioxun, I'.11. 3oonorust [DnexTponHsiii pecype] : yueOonuk / I.W. BroxuH, B.A. AnekcannpoB. -DJIeKTpoH. 1aH. -
Cankr-IletepOypr : Jlanp, 2017. - 572 c. URL: https://e.lanbook.com/book/95142 (mata obpamenus: 10.05.2020). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2.Mayna, T. A. 3ooJ0rusi Mo3BOHOYHBIX : yueOHOe mocodue / T. A. Jayna, A. I'. Komaes. - 3-e u3n., crep. - Cankr-IletepOypr :
Jlanb, 2014. - 224 c. - ISBN 978-5-8114-1708-7. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs cUCTEMA. -
URL: https://e.lanbook.com/book/53679 (nata oopamenus: 10.05.2020). - Pexxum mocTyma: [uist aBTOpU3. TIOJIB30BATEIIEH.

3. Kanues, A. K. I'eHetnka. HacnencTBeHHOCTh M I3MEHYMBOCTD M 3aKOHOMEPHOCTH MX peati3aluy : yaeOHoe mocooue / A. K.
Kanues. - 2-e u3pa., ucnp. - Cankr-Iletrep6ypr : Jlans, 2020. - 332 c. - ISBN 978-5-8114-4985-9. - Tekcr : 351eKTPOHHBIH //
Jlanb : anexTpoHHO-O6MGMOTEeYHas cuctema. - URL: https://e.Janbook.com/book/130187 (mata obpammenus: 10.05.2020). -
Pexum mocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. 3ooorus ¢ ocHoBamu sKojioruu: Y ueoHnoe nocodue / JILH. Epmakos. - M.: HUIL UH®PA-M, 2014. - 223 c. - (Bbiciee
obpasoBanue: bakanaBpuar). ISBN 978-5-16-006246-4 - URL: http://znanium.com/catalog/product/368474 (nata oOpaiieHus:
10.05.2020). - Pexxum goctyna: ajsi aBTOPU3. MOJIb30BaTeNEN.

2. Tananun WM. ®. Matepuaiibl 3JIeKTPOHHOTO Kypca '300J10THs1 TO3BOHOUHBIX ([U1s1 9KOJIOTOB)' /7SI CTYJEHTOB-0aKaiaBpos |
Kypca (akynpTera reorpacduu u sxosoruu / M1.d. I'ananun - Kazans: Kazanckuil gpenepanpubiii yausepcuter, 2013 - 26 c. -
Tekcr : anexktponnsiid. - URL: http://libweb.kpfu.ru/ebooks/74_007_AS5k1-000422.pdf (mara obpamenus: 10.05.2020). -
PexuM moctyna: 11s1 aBTOPU3. OTKPBITHIH.

3. CuntotnH, A. A. Pemenne 3aga4 1o reHetrke : yueOHoe nocooue / A. A. CuniommH. - Mocksa : JlabopaTopus 3HaHUIA,
2019. - 156 c. - ISBN 978-5-00101-630-4. - Texct : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeHas cuctema. - URL:
https://e.lanbook.com/book/116098 (narta o6pamienus:: 10.05.2020). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTeNeH.

4. O01as reHetuka : yueoHoe nocooue / cocraBurenu M. B. YibsHosa [u ap.]. - 2-e uzg., nom. u nepepad. - Kemeposo :
KemI'V, 2019. - 78 c. - ISBN 978-5-8353-2374-6. - Tekcr : aeKTpOHHBI# // JIaHb : 9]IeKTPOHHO-OMOIMOTEHAs CHCTEMA. -
URL: https://e.Janbook.com/book/134334 (nata obparenus: 10.05.2020). - Pexum gocryna: ajist aBTOpU3. MOJIb30BaTENEH.

5. Cupopenko Omner [Imutpuesud, bopucenko Eprenuii ['eopruesny, BanbkoBa AHHa AHgpeeBHa, BoitHo Jliogmuna
Wnbranuna Mukpoduonorusi. HUL] MTHOPA-M , 2020.-286c¢. // Znanium: s5eKTpoHHO-0MOIMoTeuHas cucurema. - URL:
https://znanium.com/read?id=370700 (ngarta o6pamienust: 10.05.2020). - Pesxum noctyna: 1uisi aBTOPU3. MOJIb30BaTENeH.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Buonoeus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_05.03.06 - Sxo0orus ¥ NpUpPOIONoIb30BaHIE
[Ipocuss NoAroToBKYM: _YIpaBieHne KaYeCTBOM OKPY:KaloIel cpeibl U MPUPOIHBIMUA PECYpPcaMu

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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