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|. AHHOTAIINSA

1. HammeHoBaHue IUCUMILVIMHBI (WM MOYJIsI) B COOTBETCTBHM € YUE€OHBIM IJIAHOM

Buosorus

2. Hesb v 3a1a4i TUCHMILIMHBI (MJIH MOTYJI51)

Lenp nucuummubbl «buonorus» chopMUpoBaTh y CTYIEHTOB YOEKICHHE B €IMHCTBE
BCE JKMBOUM MPHUPOJBI MIPH BEIMKOM pa3sHOOOpa3uu ee GopM U CTPYKTYp, YACIsis OCHOBHOE
BHUMaHHE OpPraHMU3allMi U CBOMCTBAM >KUBBIX CHUCTEM, TEOPUHU IBOJIOLUU U PazHOOOpa3uIio

YKUBBIX OPTaHU3MOB.
3amaun JUCLUILINHGL:

- PaccMOTpeHre COBPEMEHHBIX MPEICTABICHUNA O BOSHUKHOBEHUM U UCTOPUYECKOM pas-

BUTHH KU3HH Ha 3eMIIe.

- PaCCMOTpeHI/Ie U MOHUMaHKHe HanboJjee O6I.I.[I/IX 3aKOHOB OHOJIOIUMH: 3aKOHOB HaCcJaca-
CTBCHHOCTH, USMCHYMBOCTH MU 3BOJIOIMMOHHOI'O PasBUTHA BHUAO0B, BKIOYasd 4€JIOBCKaA, U c000-

meCTB

3. MecTo aucuunaunbl (wim Moayiisi) B ctpykrype OOIT

JlucuuiuinHa BXOIUT B 6a30BYIO0 4acTh y4eOHOToO IUIaHa, MOJYJb €CTECTBEHHOHAYYHBIH.
OcBoeHMe AMCUUIIMHBI ONUPAETCS HAa 3HAHUS, ITOJIyYEHHbIE B IPOLECCE U3YUEHUSI AUCLUILINH:
XUMHUs, (PU3MKa, TOYBOBEACHUE. J(MCIMIIIIMHA 3aKIIaIbIBA€T OCHOBY JUI M3Y4EHUs OOILel KO-
JIOTHH, OXpaHa OKPY’Karollel cpeibl, IPOX0XKACHUS yUeOHON U MPOU3BOACTBEHHOMN MPAKTHK.

4. O0beM TUCHUILUITMHBI (WA MOTYJIs1):

4 3a4yeTHBIX equHULE], 144 akageMHUYECKUX Jaca, B TOM YHCJIe
KOHTAKTHAs padoTa- 72 4.: JieKimu — 36 49acoB, JJAOOpATOpHBIC 3aHATHS 36 4acoB, CAMOCTOSITE b~

Hasi padora: 27 yacoB. Kontpons —45 u.

S. Ilepevens IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHs IO JMCHMILVIMHE (MJIH MOAYJI0), COOTHe-
CEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHsI 00Pa30BaTeJILHOI POTPAMMBI

ILnanupyemsble pe3y/ibTaTbl 0CBOCHUS
o0pa3oBaresibHOI porpaMmmsI ((hop-
MHpYyeMble KOMIICTCHIINH)

ILnanupyemMble pe3yJibTaThl 00yUeHHs MO AUCIH-
MJIMHe
(n1m MoayJ110)

BJaJieHHe 0a30BbIMH 3HaHMSIMU (yHJa-
MEHTAJbHBIX Pa3/eNoB (U3UKU, XUMHUU U
Ouojlorun B 00beMe, HEOOXOIMMOM JIs
OCBOCHMS (PU3MUECKUX, XUMHUYECKUX M
OHMOJIOTHYECKHX OCHOB B SKOJIOTUH U TIPH-
POJIOTIONB30BAaHUM; METOJaMU  XHUMHUYe-
CKOTO aHaJIN3a, 3HAHUSAMHU O COBPEMEHHBIX
JUHAMUYECKHUX Mpolieccax B HPUPOJE U
TexHochepe, 0O COCTOSIHUU Teocdep 3eM-
JH, DKOJOTMM U 3BOJIIOLUU Ouocdepsl,
rII00ATBHBIX JKOJOTUYECKHX MPoOIeMax,
METOlaMu 0TOOpa M aHalM3a reoJoruye-
CKMX W OWOJOTHYEeCKHX Tpo0, a Takxke
HaBbIKAMU MJICHTU(UKALUU U OINUCAHUA
OMOJIOTHYECKOTO0  pa3HOOOpasus,  ero
OLIEHKH COBPEMEHHBIMH METOJIaMH KOJIH-
YEeCTBEHHOM  00paboTku  uH(poOpManuu

(OTIK-2).

Baanerb: ocHosHbIMU METOAAMU OHOJIOTUYECKOTO
aHanu3a (MHUKPOCKONHMpPOBaHUE, MOpdooruye-
CKO€ OIHKCAaHWE OPTraHW3MOB, HMX aCCOIIMAIIHH,
COOOIIIECTB U Tp.).

YMeTb: nposooums OLEHKY Cpeibl 10 OOHUTaro-
MM B HEH OpraHM3MaM-HHIMKAaTOpaM U3 pas-
HBIX TaKCOHOMMYECKHX TIPYNI M UX YUCIEHHO-
CTH;

3HaTb: cnenuduKy CTpOEHHUs, KHU3HEIEATEIbHO-
CTH OPTaHW3MOB W BIUSHHS WX Ha cpeny oOuTa-
HUS, NOHUMAmMb CYUIHOCTh JKM3HM KakK Hempe-
PBIBHOTO TIpOIlecCa, MPEICTaBICHHOTO B JHC-
KPETHBIX (popMax; OPHEHTUPOBATHCA B OMOJIOTH-
YeCKOM pa3HOOOpa3uy OPraHU3MOB.




6. ®@opMa NMPOMeKYTOYHOM aTTeCTAIUH - IK3aMEH.
7. SI3bIK npenogaBaHusi pyCCKUM.
1. Conep:xanue TMCHMIIMHBI (MJIH MO/YJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jesiaM) ¢ yKa-

3aHHeM OTBeeHHOI0 HA HUX KOJIMYeCTBA aKaleMUYeCKHX YacOB ¥ BU/I0B Y4eOHBIX 3aHATHIl
1. Jls1si CTY/1eHTOB 04HOM (POpPMBI 00YUeHUS

No | YVyebnas nporpamma — Bcero, | KonrakTHas pabota (4ac.) CamocrosiTenb-
HaMEHOBAaHME pa3JEIoB M | Yac. Jlexuun JlabopaTopHble | Has pabora
TeM 3aHATHUS (uac.)
1 | Beemeumwe. buosorus  kax 4 2 2
HayKa O XHMBBIX OpraHU3Max.
CylIHOCTb )KM3HHU.
2 | buoxuMmuyeckasi OCHOBA )KM3HU 15 4 6 5
3 | YpoBHU oOpraHuzanuu >KUBOH 6 2 2 2
MaTepHH
4 | Yuenue o KJI€TKE 12 4 6 2
5 | OYHKIIMOHUPOBAHUE: PA3MHO- 4 2 2
JKEHUE W pPa3BUTHE OPTraHU3-
MOB. ['omeocras
6 | OCHOBBI r€eHEeTHKHU 16 8 4 4
7 | buosornueckoe pazHooOpasue 26 8 14 4
8 | Oxpana OHOJIOTHYECKHX OO0B- 4 2 2
€KTOB
9 | DBOMIOIIMOHHOE YYEHUE 6 2 2 2
10 | AHTpoIIOTeHE3 — MPOUCXONKIC- 6 2 2 2
HUE U DBOJOIIMOHHOE
pa3BHUTHE YEIIOBEKA
KoHTpob 45
Wroro (gac.) 144 36 36 27
YUEBHAS ITIPOT'PAMMA

Pa3nea 1. Beenenne. buonorns kak Hayka o JkMBBIX opranu3max. CyIIHOCTb KU3HHU:
KpaTKasi UCTOpUS pa3BUTHUS MPEACTABICHUI O MPOUCXOXKIEHUU KU3HU Ha 3emie. COBpeMEHHBIN
cUCTeMHBIN 1noaxoJ. OCHOBHBIE CBOMCTBA KMBBIX cucTeM. OOMEH BElEeCTB, €IMHCTBO XUMHUYE-
CKOI0 COCTaBa, pa3ApakKMMOCTb, PENPOAYKIMS Ha 0a3e perylUIMKalMH, poCT, MPUCIOCO0IIsie-
MOCTb, CAMOPETYJIALHUS, TOABUKHOCTb, HACIEACTBEHHOCTh U U3MEHYUBOCTh. ENMHCTBO U OTIIH-
YHs )KUBBIX U HEKUBBIX cUcTeM. J[MCKpeTHOCTh U pazHooOpasue xu3Hu. LleaocTHocTs OHonoru-
YEeCKMX CHCTeM. buoisiorusa kak Hayka o KUBBIX cuctemax. [lonsatue o cucremax. OTKpBITBIE U
3aKkpbIThie cucTembl. [lonoxenne OMoNOrUK B CUCTEME HaydHbIX aucuuIuinH. Kinaccudukanms
OMOJIOTNYEeCKUX HAayK. 3HaYeHHE OMOJIOTHH.

Pasznen 2. buoxumMmnuyeckasi 0CHOBA KU3HU

Xumuueckuu cocmase kiemku. HeopraHmdeckue M opraHmyeckue coequHeHus. Bona,
Ouosoruyeckasi pojb BOJbl B OpraHU3aluy XKU3HU. buononumepsl: obmue npeacraBieHus. Yr-
JIeBOIbI, OEKN M HYKJIEHHOBBIE KUCIOTHI. CTpoeHue U 6uonorndyeckas pojb YrieBOJIOB U JTUIH-
noB. CocraB 6enkoB. Ctpoenue OenkoB. [lepBuuHasi, BTopuuHasi, TpeTHYHAs U YETBEPTHUHAs
CTpyKTypa OenkoB. buonornueckas ponp 6enkoB. CTpoeHHE HYKICHHOBBIX KUCIOT. THIBI HYK-
neuHoBbIx kucioT. JJHK u PHK. Hykneornnel, ux crpoenue. I[loHATHE KOMIIJIEMEHTAPHOCTH.
Mopnens crpoenns mounekynsl JJHK, npennoxennas x. Yorconom n @. Kpukom. buonoruue-
ckas ponb JIHK. Ilonstue HacnenctBenHoi mHpopmanuu. OCHOBHbBIE BUIBI U OMOIOrHYECKas
posis PHK.



Pa3znes 3. YpoBHU Opranu3anum ;KMBO MaTepuu

VYpoBHu opranmzauuu  JKW3HM:  MOJEKYJISpHBIA, KIETOUYHBIH, OpraHU3MEHHBIH,
HOMYJISIUOHHO-BUAOBOM, OuoreoneHoTHueckuil. l3ydeHue OHOIOrMUECKUX OOBEKTOB Ha
pa3HbIX YPOBHSIX OpraHU3aLUH.

Pa3znea 4. CocraB, cTpoeHHE U OPraHM3ANMs KJIETKH KAK OCHOBHOW eIMHHUIIbI JKH-
BOI'0

Cmpoenue npokapuomuueckux u sykapuomuyeckux kiemok. Lluromorus Kak Hayka o
kierke. Knerounas teopus kak (yHIaMeHTanbHOE Ouosorndeckoe obodmenue. Victopus pas-
BUTHS KJIeTOUHON Teopuu. OCHOBHbIE 0COOCHHOCTH KieTKH. KileTka kak 3jieMeHTapHas XKHUBast
cucTeMa, CrocoOHasi K CaMOOOHOBJICHHIO, CAMOPETYJISIIIMA U CaMOBOCIIPOU3BEACHNI0. OTIruuns
IPOKAaPUOTUYECKX U 3yKapUOTUYECKUX KJIETOK. Teopus ocae10BaTeabHOIo 3H10CUuMOno03a.

Crpoenne 1 QpyHKIHS KIETOYHBIX MeMOpaH. HapykHast U BHYTpeHHsISI I1a3MaTHYECKHUE
MeMOpanbl. CTpyKTypHBIE CBOMCTBa MEMOpaH: MO3aU4YHOCTb U JUHAMUYHOCTb. TpPaHCIOPT Be-
mecTB 4yepe3 MemOpany. Lluroruiazma. CoctaB nurtoriasmbl. OTIUYMS COCTaBa HUTOILIA3MBI
pa3HBIX KIETOK.

Oupomnazmarudeckas cetb (JI1C), ctpoenne H ocHoBHBIE QyHKIMH. Komreke ["onba-
xu (KI', ctpoenue u ¢pynkuun). JIuzocomel. O6pazoBanue nuzocoM. CTpoe€HUE U COCTaB JIU30-
com. @ynkuun sms3ocoM. Parounrtos. [ImHOINTOS.

Pu6ocomsl. Ctpoenue u GpyHkuuu pudocom. OTanuus pubocoM MPOKapUOT U HYKAPHUOT.
Mutoxonapun. OcobeHHOCTH cTpoeHust MUTOXOHApUH. CuHTe3 AT® Kak (HyHKIHS MHUTOXOH-
apuil. Kneroynoe npixaHue. ABTOHOMHOCTh MMTOXOHIpHM. KousbLieBas MUTOXOHIpHAlIbHAS
JHK. Jlenenne MuTOXOHApUN. belOKCHHTE3UPYIOMMI anmapaT MUTOXOHApUH. [IBOMHON KOH-
TPOJIb CHHTEe3a OenKoB. I'Mnore3a MpoUCXOXKJICHUS MUTOXOHApHM. IlmacTuapl Kak KOMIIOHEHT
pacTuTenbHOM KieTku. Tunsl miactuj. BzaumonpespaiiieHue pa3HbIX TUIOB Iuiactua. CtpoeHue
K ¢yHkuuu miaactu. Potocunres. Pazmuoxenue minactun. Kombuesas JIHK mnactun. ABro-
HOMHOCTb TUTACTH]I. belloKCUHTE3npyIoNIHii anmapaT miacTul. J[BoiHOM KOHTpOIIb CUHTE3a Oell-
KoB. ['unote3a npoucxoxaenus miactuf. Llenrpuonu, crpoenue u ¢pyHkunu. OpraHouisl ABH-
JKeHus KieTku. Knetounslil kapkac. Bakyons. Paznnuus Mexay KiIeTKaMu )KUBOTHBIX U pacTe-
HUM.

Knerounoe sinpo. Pasmepsl U cTpoeHue KiIeTodHoro saapa. SAnepHas 000si0uka, HYKJI€O-
IU1a3Ma, XpOMaTUH U XpoMocoMbl. CTpoeHue XxpomocoMbl. CTpoeHne W (QyHKIUS SApBIIIKA.
OyHKIMHU Aapa. BzaumoaencTere Mexy KJIETKaMHA B OPraHU3Me.

HacnencrBennast uHopmaius u ee peanusamus B kieTke. ['eHpl. MaTpuuHbIi cHHTES.
Tpanckpunuus. Tpancnsuus. Kogon (Tpumuier) kak TUCKpeTHasl €IMHUIA T€HETHYECKOro Koja
u ero cpoiictBa. CunTe3 6enka Ha pubocomax. Perymsiuus cunresa. IlyTh OT reHa K mpHu3HaKy.
N3menenus renos. LlenTpanbHas morMma MOJEKYISIPHOM OMOJIOTHH.

Paspen S. ®yHKuuoHUpOBaHWe OpraHu3mMoB. PasMHoOKeHHe, pa3BUTHE U B3aHMO-
AelCTBHE OPraHU3MOB

PazmHoxenune oprannzmoB. [lomoBoe u Gecnionoe pazmHoxeHue. Tumel 6ecrosnoro pas-
MHOEHUS. bHONIOrNYeCKUi CMBICH Pa3HBIX TUIIOB Pa3MHOKEHHUS.

Jlenenue 3yKapuoTUYECKOW U IPOKApUOTUYECKOW KileTkH. Muto3. Cragun murosa. Ilo-
HATHE KIeToyHoro nukia. urepdasza. buonornueckoe 3nauenne Muto3a. Meio3 Kak THI jeme-
Hus kieTku. Craanu Merio3a. Konbroranus u KpoccuHrosep. brosjornueckoe 3HaueHue Meno3a.
JlunionIHBIN ¥ TaIUTOMAHBIA HA0OPBI XPOMOCOM B sizipe KieTku. OmiogoTBOpeHne. 3uroTa.

DKOJIOTHYECKHE OCHOBBI JKU3HEAEATEIbHOCTH OPraHU3MOB. DKOJIOTHYECKUEe (DaKTOpBI U
dbopMbl MX BO3JEHCTBUS Ha OpraHu3mbl. JKuszHeHHble (GOpMBI OpraHu3MoB. buomHaMKarus.
Konuemnus skocucreM. Tpopuueckue, QyHKIIMOHATIBHbBIE U CTPYKTYPHBIE CBS3H.

Pazgen 6. OcCHOBBI reHeTUKH. 3AKOHOMEPHOCTH M3MEHYUBOCTH M MEeXaHM3MBbI Tepe-
Aa4YM HACJeACTBEHHOH HH(popMannu

I'eneruka xak Hayka. Kpatkas uctopus renetuku. Pabotsl I'. Mengens, B. Horanncena,
T.T. Moprana, C.C. UerBepukoBa 1 Jpyrux reHETUKOB. XpOMOCOMHAsl TEOPUsI HACIEACTBEHHO-
CTH.



Jlokanuzanus reHoB B XpoMocoMax. CBOWCTBA T'€HOB. AJIJIENN KaK CTPYKTYPHOE COCTOSI-
Hue reda. [IpusHak u reH. ['oMonornuHbeie XpoOMOCOMBI. JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HA-
ku. Hemonnoe nomunupoBanue. [lpaBuno nomuHupoBanus. 'OMO3UTOTHBIE M T€TEPO3UTOTHBIE
ocobu. OnbIThl I'. MeHiens o CKpelrBaHuio ropoxa.

OcHOBHbIE MOJOXKEHUSI COBpeMEHHOM reHeTuku. HacnenctBeHHOCTh. OCHOBHBIE 3aKOHBI
HACJIEACTBEHHOCTU. 3aKoH 4HCTOThl ramer. HesaBucumoe HacinenoBanue. CleluieHHOE
HacienoBanue. ['pynmbl  cuemeHus. KpoccuHroBep Kak — HapylIeHHE — CIETUIEHHOTO
HacJleJoBaHMsl. buosiornueckoe 3HaY€HHE KPOCCUHIOBepa. AHAIM3HUPYIOIIEE CKPELIMBAHUE.
Yacrora kpoccunroepa. Kaptol reHoB. ['eHeTnka mosia. XpoMOCOMHOE OIpe/eieHHe IMoJIa.
[TonoBbie xpomocombl. Ayrtocombl. [Ipu3Haku, creruieHHble ¢ MojoM. [‘omMorameTHbIl U
rereporameTHblii mon. [lpusHaku u Oo0Jie3HH, CLEIJICHHbIE C TOJOM. 3aKOHOMEPHOCTHU
IPOSIBJIEHUS W HACJIEIOBaHMWs JTUX HpHU3HAKOB. lluTonnazmaTudeckas Hacl€JCTBEHHOCTb.
3aKOHOMEPHOCTH TMepeJayd IUTOIIa3MaTHUYeCKON HacJeICTBEHHOCTH. BzaumopeiicTBue u
MHO’KECTBEHHOE JICIICTBUE I€HOB.

Hacnencrennocts u cpena. Ilonarue renotuna u genoruna. M3MeHUHBOCTh Kak pe-
3y/lbTaT B3aUMOJAEHCTBUSI opraHu3Ma u cpeipl. Hopma peakuuu. MI3MeHUMBOCTH U €€ BUABI. 3a-
KOHOMEpPHOCTH M3MEHYMBOCTH. MoauukanoHHas U HacjeICTBEHHAs M3MEHUYHUBOCTh. Xapak-
TEp, OTIMYUTEIHHBIE OCOOEHHOCTH M OMOJIOrHYECKOe 3HAYeHNE MOAN(PHUKAIIMOHHON H3MEHYNBO-
ctu. KomOuHaTHBHAs U3MEHYUBOCTh. VICTOUHHMKY M OMOJIOTUYECKOE 3HAUECHUE KOMOWHATUBHOM
n3MeHuuBocTU. [lonoBoil mporecc 1 KOMOMHATUBHASE U3MEHYMBOCTh. MyTallMOHHAsT U3MEHYHU-
BOCTb. THUIIbI MyTallHii: TE€HHBIE, XPOMOCOMHBIE, TeHOMHbIe. CBOMcTBa MyTanuii. buonoruueckoe
3Hau€HUe MyTalui. DKCIIEPUMEHTAIIbHOE NOoTy4eHre MyTanuil. CoMaTuuecKkue U reHepaTUBHbIE
MYyTallUH.

Maxkpoaomtonusi. OCHOBHBIE HaIlpaBJIEHUs S3BOJIOLMOHHOTO mporecca. I[Iporpecc u
perpecc B 3Bomonuu. Apomopdos. Unnoananramus. [Jereneparnus. CooTHOLIECHHE HAIIPaBICHUN
sBomounu. HeobOpatumocts 3Bomouuu. HepaBHOMepHOCTH 3BoOLMU. JluBepreHTHas,
KOHBEPreHTHAs U MapaijiesibHas SBOIIOIHS.

Pa3nes 7. MHoroo6pa3ue oprannyeckoro mupa. buosiornueckoe paznoodpasue

ITonsatue o cucremaruke. IIpuHnnne! cucrematuku. OCHOBHAs XapaKTEpUCTHKA BUPYCOB
U KJIETOYHBIX OpraHu3MoB. Tpu JOoMeHa B COBPEMEHHOM KJIacCHU(UKALUU KUBBIX OpPraHU3MOB:
Apxebakrepun, JybakTepun 1 DyKapuoThl. [IpokapHoThl U 3yKapuoThl. [leneHue 3ykaproT Ha
[[apCTBa: IPOTOKTUCTBI, PACTEHUS, )KUBOTHBIE U TPUOBI.

Paspnen 8. Oxpana 6mosroru4eckux 00beKTOB

['moGanbHBINA, peTHOHATBHBIN, JTOKATHHBIA YPOBHU OXPaHbl OMOJIOTHYECKOTO pazHOOOpa-
3us. buostuka.

Pa3nes 9. DBosoinOHHOE YYeHUE

Kparkas uctopust pa3BUTHs IPECTaBICHUN 00 IBOJIOIUK OpraHuueckoro Mupa. loxap-
BUHCKHE TIPEJCTaBJIeHUs] 00 3Bostonuu. DBonmonmonHas koHuenuus K.b. Jlamapka. Ipenmo-
ChUIKM JapBUHHU3MA. OcHOBHbIe mojoxeHus Tteopun Y. JlapBuHa. CriocoOHOCTH BHIOB K He-
OTrpaHMYEHHOMY pa3MHOXeHHI0. boprOa 3a cymectBoBanue u ee ¢popmbl. OrnpenencHHas U He-
orpeieNieHHas U3MeHYMBOCTb. [IoHATHE ecTecTBEHHOTO 0TOOpA.

JlokazaTenbcTBa 3BOMIONUU. ENMHCTBO XMMHUYECKOTO COCTaBa M MPUHLMUIIOB (PYHKIIHO-
HUPOBAHMS KMBBIX CYHIECTB. OMOpPHOJIOrHUYECKUE, MOP(OJIOTHYECKUE, MaJCOHTOIOTHYECKHE,
Ouoreorpaduueckrue U TeHeTUYECKUE JoKa3aTeabCcTBa dBoonMU. [loHATHE O BUAE y pacTeHul,
KUBOTHBIX, TPUOOB M MUKPOOPTaHU3MOB. B/ Kak reHeTHYecKas CUCTeMa U OCHOBHAs €MHUIIA
cucremaruku. Kareropuu Buga. CtpykTypa Buaa, reorpaduyeckue pachl, MOMYIISIIHH.

OCHOBHBIE TI0JIOKEHUSI CHHTETUYECKO Teopun »Bomonnu. Kpatkas ucropust popmupo-
BaHUsl COBPEMEHHBIX MPEACTaBIECHUN 00 3BOJIOLUMHU. YueHHE O MHUKpo3Boitonuu. [lomymsius
KaK DJIEMEHTapHas HBOJIIOLIMOHHAS €AMHULA. XapaKTepUCTHKA MOMYJALHMH. DJIEMEHTapHBIE
(bakToOpbl SBONIONMH: MYTAllMOHHBIA MpOIEcC, KOMOMHATUBHASI M3MEHYMBOCTb, MOTOK T'E€HOB,
HOMYJSIMOHHBIE BOJIHBI, TEHETUYECKUN Jpeld, m3omanus (orpaHMYEHHE MaHMUKCUM). THIIBI
M30JSIIMY. 3HaYeHHE M30JISIIMU B 3BOJIOLMU. EcTecTBEHHBIN O0TOOp KaK Hampapisiouias U ABU-



Kymiasi cuna sBomonuu. CoBpeMeHHbIEe MPEeCTaBlIeHUs 0 0ophOe 3a CyIIecTBOBAaHUE M €cTe-
CTBEHHOM 0TOOpe. POopMbI anuMuHAIMU. [ eHeTnueckuil BKiIaa B Oyayiiee nokosieHue. Gopmsl
€CTECTBEHHOI'0 0TOOpa. Pe3ynbTaThl AeicTBUs ecTecTBeHHOro otoopa. Ilonosoit or6op. Nuau-
BUAYaJIbHBINA U TPYMIIOBOM OTOOP.

Bo3nukHOBeHHe ajanTanuii  Kak pe3yjibTaT JIEHCTBUSL €CTECTBEHHOIO OTOOpa.
OTHOCHUTENBHBIN XapakTep ajgantanud. BumooOpa3zoBaHue - pe3yabTaT MUKPOIBOJIOLMOHHBIX
npoueccoB. OCHOBHbIE MYTH M CHOCOOBI 00pa30BaHUS HOBBIX BHJIOB. AJUIONATPUYECKOE H
cUMIarpuyeckoe Bugooopazosanue. [Ipumepsl BUg00Opa3zoBaHusl.

Pazgen 10. AHTpOnoOreHes — NpoMCXoxJAeHNE U IBOJIOIMOHHOE PA3BUTHE YeJI0OBEKA

[IpoucxoxaeHue 1 3BOIIOLIMOHHOE pa3BUTHE denoBeka. [lojoxkeHue yenoBeka B cucTe-
M€ XUBOM NPUPOAbl. MeCTO COBPEMEHHOI0 YEJOBEKA B CHUCTEME MIIEKONUTAIOLIUX, OTpsAAa
IPUMAaTOB, ceMeiicTBa TOMUHUJ. Vckonaemble TOMMHH/IBI M UX CHCTEMATHUECKOE IOJIOKEHHUE.
LleHTpBI MPOUCXOKACHUS U IIYTH PACCEIEHUs, pachl COBPEMEHHOIO YeJIOBeKa. [ eHeTnka u sKo-
Jorus 4yenoBeKka. bruosornueckuii u colManbHbli KOMIIOHEHTBI B UCTOPUYECKOM PAa3BUTHH UYEII0-
BEKa.

I1l. IlepeyeHb y4eOHO-MeTOAHYECKOTO OOecredeHHsl JJIsl CAMOCTOSITeIbLHOI pPadoThl 00y-
YA LIUXCS M0 TUCHMILVIMHE (M1 MOYJII0)
1.  Ilnanbel ¥ METOMYECKUE YKa3aHUS 110 MOJATOTOBKE U BBINOJIHEHUIO Ta00OPATOPHBIX paboT
2.  IIpumepHBIC TECTHI IO KYPCY
3. Bompocs! 115 MOATOTOBKY K AK3aMEHY
4. llepeyeHb OCHOBHBIX MOHATUH MO AUCLUIIIMHE

IV. ®oHa oueHOYHBIX CPeACTB /AJsi MPOBeIEHUS NMPOMEKYTOUYHON aTTrecTalmuu 00y4aro-
IIMXCH M0 JMCUMILIHHE (MM MOAYJII0)

1. TunoBble KOHTPOJIbHbIE 33/IaHUSA /JIs1 IPOBEPKU YPOBHS CHOPMHPOBAHHOCTH KOMIIe-
TeHuuu OIIK-2. Brnagenue 6a30BbIMU 3HaHHMSIMH (YHIAMEHTAIbHBIX Pa3leNioB OMOJIOTHUH,
9KOJIOTHH B 00BbEeMe, HEOOXOIUMOM ISl OCBOCHHS OMOJIOTMYECKHX, IKOJIOTHUYECKUX OCHOB B
9KOJIOTMM U TPUPOAOIOIB30BAHUU, METOAAMH OTOOpa M aHainW3a OMOJOTHYECKHX Mpod, a
TaK)kK€ HAaBBIKAMH UJCHTHU(UKAIIUU U OMUCAHUSI OMOJIOTUYECKOr0 pa3HOOOpasus, €ro OLEeHKH
COBPEMEHHBIMH METOJIaMU KOJIMYECTBEHHOU 00paboTKu nHbOopMauu

Jrtan GopMHUPOBaAHHS Tunosbie KOHTPOJILHbIE 32/12- IHoka3aTenu U KpUTEPUH
KOMIIETeHI[UH, B KOTO- HMA 1JIS1 OLEHKHU 3HAHUH, OlLleHMBAHUS KOMIIETEH-
POM y4yacTByeT AMCLHU- YMEeHHUii, HABBIKOB (2-3 npu- MM, IIKAJIA OCHUBAHUSA
IJIMHA Mepa)
2-¥ yTan 1.IlpurotoBuTh BpeMeHHbIe Ipe- | [IpaBuiibHBIA BBIOOP airo-
BJIAJIeTh napatbl JJii MHUKPOCKONHMpPOBAa- | pUTMa peUIeHUs Mpoliem-
HUS TI0J, CBETOBBIM MMKPOCKO- | HOW CHUTYyalliM, JaHa BEPHas
IIOM. OLIEHKAa  IOCJIEJOBATENbHO-

2. IlpoBectn aHanmM3 OTIMYMN | CTU MOATOTOBKH IPENAPATOB
MPOKAPUOTHYECKOH KIIETKH OT | 10 Metoauke — 8-1006.

ABKAPUOTUUYECKOM. Henocratounas aprymeHra-

3. Tlpoananm3upoBaTh OTIWYHS | 1M BBIOOpaA crioco0a MmoJro-
CTpOCHUS ¢dboToTpodHO | TOBKH MpemapaTa U, OTCIOJa,
(ocmoTpodHOIT) M reTepoTpod- | CHHKEHHOE €ro KadecTBO —
HOM (paroTpoHOM) KIETOK. 6-76.

Herounoctu B dopmynu-
POBKax IpH COMOCTaBICHUU-
4-50.

Omubku B BBIBOJAX, pac-
KPBITUU COJIEP)KaHUS U Tep-




MUHAX — MeHee 30.

2-1 hTan
yMeTh

1. IlpuBectn o6uryro Qopmyy
JUTSL BCEX YTJICBOJIOB M TMOSICHUTH
Ha MPUMEpPE MEHTO3 U TEeKCO3.

2. Jlate oOmryro Qopmyny s
AMHHOKHUCJIOT M TOSICHUTh OCO-
OCHHOCTH TETITUTHOW CBS3H.

3. lath oOuryro ¢opmysy JTUIIH-
JIOB ¥ CXEMY CTPOCHHS UX MOJe-
KyJI.

[TpaBunbHBIE BBIOOp aJyro-
pUTMa pemIeHus: MPOOIEMBI
naHa BepHas (dopMmyna u
NpaBUIbHOE OOOCHOBAHUE —
8-100.

Henocrarounas aprymenra-
ys BBIOOpa pemieHus — 6-
76.

Herounoctn B  dopmymnu-
poBkax-4-50.

Ommbku B BBIBOJAX, pac-
KPBITUH COJEPIKAHUS U Tep-
MuHax — MeHee 30.

2-# yTan
3HATH

1.HapucoBare 00wy cxemy
CTPOEHUS HYKJICOTHUIOB.

2. O003HAaYNTL OCHOBHEIC BOJIO-
POJIHBIE CBSI3M MEX]y HYKJIEOTH-
JIaMH Pa3HbIX LEMEN B MOJIEKYJIax
HYKJIEMHOBBIX KHUCTIOT.

3. IlosicHUTH CYIIHOCTh TI'€HETH-
YeCKOro Kojaa

ITpaBuibHBIN BBIOOpP anro-
pUTMa pEUICHUs MPOOIEMEI
JaHa BepHas (Qopmyna |
NpaBUJIbHOE OOOCHOBaHUE —
8-106.

Henocrarounass aprymeHTa-
us BBIOOpa pemieHus — 6-
76.

Herounoctu B  dopmynu-
poBkax-4-506.

OmubKku B BBIBOJAX, pac-
KPBITHU COJCpP)KaHUS U Tep-
MHUHax — MeHee 30.

V. IlepeyeHb OCHOBHOW M JONOJIHUTEILHOMH Y4eOHOM JIMTepaTypbl, He0OX0IUMOIi /1JIsl 0CBOe-
HMSA JUCUMILIMHBI (MM MOLYJIST)

a) OcHoBHas JiUTEpPaTypa:

1. Kyznenona, T.A. O6mias Ouosnorus. Teopusi U NpakTUKa [ DIEKTPOHHBIN pe-

cypc]: yue6. mocobue / T.A. Kysnenona, N.A. baxxeHoBa. — DJIEKTPOH.
naH. — Cankrt-lletepOypr: Jlans, 2017. — 144 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/91883

0) 1OMOJIHMTEIbHAA JTUTEepaTypa:

1. AprembeBa, E.A. OcnoBbl Ouoreorpaduu: yueOnuk / E.A. Aprembena,

JILA. MacnennukoBa; MwuHHCTEpCTBO OoOpa3zoBaHus W Hayku PO, dene-
paJibHOE TOCYIAapCTBEHHOE OOKETHOE O00pa30BaTelIbHOE YUPEIKICHUE
BBICILIETO MPOGECCHOHATBLHOI0 00pa30oBaHusl « Y IbIHOBCKUN TOCYJapCTBEH-
HBIU Nefarorndyeckuil yausepcurer uMeHnu M.H. YibsaHoBay. - YIIbsSIHOBCK:
Kopnopauus rexnonoruit npoasuxkenus, 2014. - 304 c.: ui. - bubnauorp.: c.
236-238. - ISBN 978-5-94655-228-8; To ke [DneKTpoHHBIN pecypc]. —
Pesxxum noctyna: http://biblioclub.ru/index.php?page=book&id=278049

VI. IlepeyeHnb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHHUKALMOHHOI ceTn «HTEpHET», He00-


https://e.lanbook.com/book/91883
http://biblioclub.ru/index.php?page=book&id=278049

XOIUMBIX /1151 0CBOEHUS JUCHMILIMHBI (MJIH MOTYJISA)
- Caiit lHCTUTYTa MEPOBBIX IPUPOAHBIX pecypcoB. Pexxum goctyma: WWW.Wri.0rg
- MuHHCTEPCTBO  MOPUPOJAHBIX  pecypcoB U  dkojorun P®D. Pexum  gocrymna:
http://www.mnr.gov.ru/
Coepemennvie npogheccuonanvuvie 0a3pl OAHHBLIX U UHEOPMAUUOHHBIE CHPABOYHbLE
cucmemul:
- Hamwonaneueni armac Poccun (Dmektp. pecypc): B 4 T.. Pexxum gocrtyma:  http://xn--
80aaaalbhnclccilcl5c4ep.xn--plai/
- Hayunas 6ubnuorexa TBI'Y — http://library.tversu.ru;
- Penosuropuii Hayunbix myonukanuii TeI'Y — http://eprints.tversu.ru .
- Hayunas snexrponnas oubanoreka eLIBRARY http://elibrary.ru/

VIl. Metoanueckne yka3aHusi 1Jisi 00y4aIOIIUXCS M0 0CBOCHHIO TUCHUILIMHBI (MJIH MO/TYJIs1)
1) Cooeparcanue memoouueckux pazpaéomox

1.Il1aHbI M MeTOAUYECKHE YKA3AHMS 110 MOATOTOBKE W BBIMOJHEHUI) JIa00paTop-
HBIX padoT (coaeprkaHue 1abopaTOpHBIX padboT)

JlabopaTopHasi pa6ota Ne 1-3.

Tema 3ansaTusi: bBuoxumuyeckas OCHOBA KU3HU

3aganun: 3apucoBaTh XUMUYECKYIO CTPYKTYPY M IPOAHAIU3UPOBATh OCHOBHbBIE IPYIIIIbI
OpPraHUYECKUX BEIICCTB

JlaGoparopHasi padora Ne 4.,

Tema 3aHsATHA: YPOBHU OpraHU3alMK )KUBOW MaTepUn

3aganusn: 3apucoBaTh U MPOAHATU3UPOBATH TAONIUIly YPOBHEH OpraHM3alluy >KMBOU Ma-
Tepuun

JlabopaTopHas padora Ne 5-9

Tema 3ausTusi: YUyeHUE O KIIETKE

3apanus: [IpuroToBuTh BpeMEHHbIE NpeNapathl, 3apUCOBATh U MPOAHATU3UPOBATH UX,
UCITIOJTh3YSsI MUKPOCKOMTUYECKYIO TEXHUKY

JlabopaTopnas padora Ne 10-11
Tema 3ansitusi: OCHOBBI T€HETUKH
3agaHus: pemInTh 33]]a91 O HACJICIOBAHUH PU3HAKOB, UCTIONB3Ys 3aKOHBI MeHIels

JlabopaTopuas padora Ne 12-17

Tema 3ansiTusi: buonornueckoe paznoooOpaszue

3a)1alme: IMpoaHaJINn3nupPOBATb OCHOBHBLIC TI'PYIINbI KWUBBIX OPTraHU3MOB, WX KU3HCHHLIC
LUKJIBI, pOJb B IPUPOJAE U B )KU3HU YEJIOBEKA

JlabopaTopnasi paGora Ne 18.
Tema 3aHATHS: DBOIIOIMOHHOE YUCHHE
3aganus: 3apucoBaTh U MPOAHAIU3HPOBATH BU3YAIM3HPOBAHHBIC MPEACTaBICHUS 00
ABOJIIOIIMH U OCHOBHBIE TEOPHH IBOJIIOIMOHHOTO TIpoIiecca
2.I1puMepHBIE TECTHI O KypCy
1. T'maBHBIMH XMMHYECKHUMH JIEMEHTAMHU B COCTABE KHBOT'O OPTaHU3Ma SIBIISTFOTCS:
(Bapuanmwvi omeemos)
a)Si,H, Fe, O, S, N;
0) O, Fe, N, S, Ca, K;

B) H, O, N, Si, P, K;
r)H,O,C K, P, S;
1) H, OC,N,P,S.


http://www.wri.org/
http://www.mnr.gov.ru/
http://национальныйатлас.рф/
http://национальныйатлас.рф/
http://library.tversu.ru/
http://eprints.tversu.ru/
http://elibrary.ru/

2. buononumepamu sBISIOTCS:

(Bapuanmwvi omeemos)

a) OEJIKH, KUPBI, YTIEBO/IBI;

0) OenKu, HEKOTOPBIE YIIIEBOAbI, HYKIEHHOBBIE KUCIIOTHI;
B) ’KMPBl, MOHOCAXapUIbl;

I') HyKJICMHOBBIE KUCIIOTBI, JKUPBI;

1) MPOCTBIE caxapa.

3. Mornekyna 6e1Ka COCTOMT U3 MOHOMEPOB, B KA4eCTBE KOTOPBIX BHICTYITAIOT:
(Bapuanmwvi omeemos)

a) HYKJICMHOBBIE KHCJIOTHI,

0) KUPBHI,

B) aMHUHOKHCJIOTHI;

') MOHOCaXapu/bl;

n) AT®.

4. OyHKINUU, KOTOPHIC BHIMOIHIIOT TOJIBKO OCIIKH:
(Bapuanmwvi omeemos)

a) bepmeHTaTHBHAS, CTPOUTEIHHAS;

0) pepMeHTaTHBHAS, ABUTATEIIbHAS;

B) CTPOMTEIIbHAS, JHEPTCTUYECKAS;

T') 3alllUTHAs, IBUTATEIIbHAS;

1) SHEPreTHUYECKasi, 3alUTHAs.

5. Tlo xakoMy Npu3HaKy NPOKAPUOTHI OTIIMYAIOTCS OT HIBKapuoTa?
(Bapuanmwvi omeemos)

a) OrcyrcrBue JIHK B kietke;

0) IIpucyTcTBHE 3aM1acCHBIX BEILIECTB;

B) Hanuuwme B kieTke Bcero oiHOM KoblieBoi mosnekyisl [JHK;

r) [lpucyrcTBUe MIOTHOMN KIETOUYHON CTEHKH;

1) OTCyTCTBHE IIUTOILJIA3MBI.

6. Kakoe cBOICTBO MpHUCYIIIE TOIBKO MPOKAPHOTHUECKUM KIIETKaM?
(Bapuanmsi omgemos)

a) orcyrcTBUe cBsa3u Mosiekyibl JJHK ¢ 6enkamu-rucronamu;

0) HanmM4ue MeMOpPaHHBIX CTPYKTYD;

B) IPUCYTCTBHE PUOOCOM;

I') HaJIM4Ke AByMEMOPaHHBIX OpraHesl;

1) HaJIM4ne )KT'yTUKOB, YCTPOCHHBIX IO cxeme 9+2.

7. YHuBepcanbHas OMoJiorHuecKkas MeMOpaHa COCTOUT, B OCHOBHOM, U3:
(Bapuanmsi omgemos)

a) IBOWHOTO CJI0Sl MOHOCAXapHJIOB U JBYX MOHOCJIOEB OEJIKOB;

0) MOHOCJIOs1 IO CAaxapua0B U HoCOIUIUIOB;

B) YIJICBOJIOB U JIBYX CIIOCB OCIKOB;

T') YIJIEBOJIOB U CIIOSI OEJIKOB;

1) IBOWHOTO ¢J10s1 (OCGOIUIHIOB U IBYX MOHOCIIOEB OEITKOB;

8. Cuctema MeMOpaHHBIX KaHAJBIIEB, [IMCTEPH, MPOHU3BIBAIOIINX BCIO IIUTOILIA3MY KIETKU U
CBSI3BIBAIOIIINE MEXKIY CO00M coceqHne KIETKH, 3TO:



(Bapuanmwvi omeemos)
a) SHAOIIIa3MaTHIeCKasl CETh;
0) pubocoma;
B) JIU30COMBI;
I') BaKyOJIM3allus;
1) anmnapar ['oabaxu.

9. Yro co0oii mpeaCcTaBIAIOT MUTOXOHIPUN?
(Bapuanmwvi omeemos)
a) IByMeMOpaHHbIE OpraHeIUIbl, B KOTOPBIX IPOUCXOJUT OKUCIUTENbHOE POChOpHUINPOBAHUE;
0) onHOMeMOpaHHbIE OPraHeIUIbl, YYaCTBYIOIUINE B CHHTE3€ YIJIEBOJIOB;
B) IByMEMOpaHHbIE OPTraHeIUIbl, COIepIKaINe POTEOTUTHIECKUE (PEPMEHTHI;
') OJHOMEMOpaHHBIE OPTaHEIIIBI C CEKPETOPHOIN (QYHKIIUEH;
1) IByMeMOpaHHBIE OPTaHEeIUIbI, COACPIKAIINE XITOPOPHUILI.

10. Yo coboii mpencTaBIsAIOT XJIOPOILIACTHI?
(Bapuanmwvi omeemos)
a) IByMeMOpaHHbBIE OPTaHeIUIbl, B KOTOPBIX MPOUCXOIUT CHHTE3 JIUITUIOB;
0) 1BymMeMOpaHHbIe OpraHeIlIbl, COAEpIKaIlIre MPOTEOIUTHUECKUE (PEPMEHTHI;
B) OTHOMEMOpPAHHBIE OPTAHEIIIBI C CEKPETOPHOU (DYHKITHEH;
I') 0 JHOMeMOpaHHbIe OpraHesIbl, y4acTBYIOIINE B CHHTE3€ YIJIEBOJIOB;
1) AByMeMOpaHHbIE OpTaHEeIUIbl, YYaCTBYIOIIME B CHHTE3€ U 3allaCAHUU YTJIEBOJIOB.

11. Kakue opraHemnibl OTHOCATCS K HE3€JIEHbIM IUIaCTUIAM.
(Bapuanmwvi omeemos)

a) SHAOIJIa3MaTHYECKasl CETh;

0) pubocoma;

B) XpOMOILIACTBI, JICHKOIIACTBI;

T') BaKyOJIH;

1) XJIOPOILIACTHI.

12. KakoBa ocHOBHas (pyHKIIHS anmapara (Komruiekca) [ oirb k.
(Bapuanmsi omeemos)

a) GOTOCHHTETUYECKAS;

0) cuHTe3 OerKa;

B) BCACHIBAIOIIIAS;

I') CeKpeTopHasi;

1) CHHTE3 HYKJICHHOBBIX KHCJIOT.

13. Kakyto (G yHKIUIO BBIMOJIHSIET KIETOUYHOE SIIPO?
(Bapuanmsi omgemos)
a) MOTJIOLIAET MUTATEIbHbIE BEIIECTBA;
0) cCUHTE3UpYeT OeNKH;
B) KOOPJMHHUPYET BCE BHYTPHKJICTOYHBIE POIIECCHI;
') CEKPETOPHYIO;
1) pOTOCUHTETHYECKYIO.

14. VI3 9ero cocTosiT XpOMOCOMBI?
(Bapuanmsi omgemos)
a) u3 PHK u OenkoB ¢pepMeHTOB;
0) u3 JIHK u GenkoB rucTOHOB;
B) u3 JIHK u GenkoB ¢pepMeHTOB;



I') U3 YTJICBOJIOB M HYKJICHHOBBIX KUCIIOT;
n) u3 PHK u 6e1K0B rucTOHOB.

15. Bakyounb. CTpoeHue U QyHKIUH.
(Bapuanmwvi omeemos)
a) BMECTUJIUIIE OCIIKOB;
0) oTrpaHHYEHHOE MEMOPAaHOW BMECTHIIMIIE KIIETOYHOTO COKa;
B) KOOPJMHHUPYET BCE BHYTPHUKJICTOYHBIE MPOLIECCHI;
') CEKPETOPHYIO;
1) POTOCHHTETHUYECKYIO.

16. KaxoBbl ¢pyHKIIUN pudOCOM?
(Bapuanmwvi omeemos)
a) CUHTE3 yIJIEBOJIOB;
0) cuHTE3 OCJIKOB;
B) CHHTE3 CaxapoB M JIUIIUJIOB;
T') IOTJIOIIEHHE BEIIECTB;
1) GOTOCUHTE3.

17.Kaxkas ¢a3a B KJISTOYHOM IIMKJIE CaMasi IIPOJIOJKUTEIIbHAS ?
(Bapuanmwvi omeemos)
a) uarepdasa;
0) nmpodasa;
B) aHa(asza;
r) meradasa;
n) Tenodasa.

18. KakoB pe3ysabTaT METOTHYECKOTO JCIICHUS (HETIPSMOTO JICICHHSI KIICTKH)?
(Bapuanmsi omeemos)
a) MOJy4YaroTCs 4 TEHETUYECKU UICHTUYHBIC KIIETKH;
0) monmyuaroTcs 2 TeHETHYECKHU UCHTHYHBIE KIIETKH;
B) MOJIYYAIOTCS 2 TEHETUUECKH Pa3HOPOAHBIC KIIETKH;
T') OJIy4aroTcs 4 reHeTHYEeCKH Pa3HOPOAHbBIE KIETKH;
1) TOJy4aroTCst 4 KIETKH, OJJMHAKOBBIC 110 TEHOTHUITY C MATEPUHCKOM.

19. Kakas ¢aza meiio3a camast TpoAODKUTENbHAs?
(Bapuanmsi omgemos)
a) renodasa |l nenenus;
0) metadasa | nenenus;
B) anadasza ll;
r) npodasa | nenenus;
n) tenodasza ll.

20. Kakum cmocoOoM pa3MHOKAIOTCS KIETKH MPOKAPHUOT?
(Bapuanmwvi omeemos)
a) MUTO3;
0) Meiio3;
B) ITOYKOBAHUE;
I') peIyKIMOHHOE JIEJICHUE;
1) IpSMO€ KJIETOYHOE JIeJIeHHEe (aMHUTO3).
B mporecce camoctosiTensHON pabOTHI CTY/ICHTHI OCBAMBAIOT Pa3zeiibl MPOTPaMMBbI, He



OCBEILEHHBIEC Ha JIEKIUSIX, TOTOBATCS K J1a00paTOpHBIM 3aHATHIM. B momors camocTosTenb-
HOM paboTe CTyIEHTOB MPOBOIATCS CIIUCOK HEOCTATOYHO PACCMOTPEHHBIX U HEPACCMOTPEH-
HBIX TeM, [lepeueHb Hanboiee BaXKHbIX MOHATUN AUCHUTUIHHBI.

3.Bonpocs! UIsi NOATOTOBKH K 3K3aMeHY

1. Buonorust kak HayKa O XHUBBIX opranusmax. [lonokeHue OUOIIOTUHN B CHCTEME HAYYHBIX JHC-
numuinH. Knaccndukanus Ononorndyeckux Hayk. 3HadeHHe OMOJIOTHH.

2. Ilondarue o cucremax. OTKpPBITbIE U 3aKPbITbIE CUCTEMBI. OCHOBHBIE NPU3HAKU U CBOWCTBA U
YPOBHM OpraHu3aluu >kuBoil Marepuu. HMepapxus ypoBHeH. M3ydeHue OMOIOrHMUECKUX
00BEKTOB Ha Pa3HBIX YPOBHIX OpPTraHU3AIHH.

3. OcHOBHbIE CBOMCTBA JKUBBIX cHCTeM. [IMCKpEeTHOCTh U pazHOOOpa3ue *u3HH. L{enocTHOCTD
OMOJIOTUYECKUX CUCTEM.

4. CoBpeMEHHBIE NPEACTABICHUA O IPOUCXOXKACHUU XU3HU. DBO3HUKHOBEHHE M pa3BUTHE
COJIHEYHOHM CUCTEMBI U IIJIaHEeThl 3eMiisl. BO3BHUKHOBEHHE KU3HU — €CTECTBEHHOE CIIEACTBUE
9BOJIIOLIMH IIJIAHETBHI.

5. HUcropus ydeHus O HPOUCXOXKAECHUU KU3HU. Bpems BO3HUKHOBEHHUS XU3HU Ha 3emie.

I'eoxpoHosorus, 0cCOOEHHOCTH Pa3BUTHUS PACTUTEIIBHOTO U )KUBOTHOTO MHUPA.

Bopa, Ouonmorudeckast poib BOJIbI B OpPraHU3aIluH KU3HH.
buononumepsl: ob1iee NOHATHE, TPUMEPBHI.
benku. Cocras u ctpoenue 0einkoB. bruongoruueckas posib OEJIKOB.
Crpoenne HyknenHoBbIX KUCIOT. Tunsl HykinenHoBbix kuciaoT. JJHK n PHK. Hykneorunsl,
ux cTpoeHue. IloHsaTHE KOMIITIEMEHTAPHOCTH.
10. YraeBoasl. CTpoeHue u 6uonoruyeckas pojb yrieBooB
11. JlIunuasl. CtpoeHue 1 OMOJIOTUYECKAS POJIb YTIIEBOJIOB.

12. OcHoBHBIEe 0cOOeHHOCTHU KieTKU. KieTka Kak sjieMeHTapHas jKuBasi cUcTeMa, CIIocoOHast K
CaMOOOHOBJICHUIO, CAMOPETYJISIIUU U CAMOBOCIIPOU3BEICHUIO.

13. Otinnune NpoKapuOTUYECKUX U IBKAPUOTHUYECKUX KIIETOK.

14. TlnacTuael Kak KOMIIOHEHT PacTUTENbHON KieTKH. Tumbl mmactun. CtpoeHune u GyHKIUU

mwiactug. PorocuHres. PazMHOkeHne mniacTua. ABTOHOMHOCTH IUTacTui. Paszmuumsa Mmexny

KJIETKaMH )KMBOTHBIX M PAaCTEHUM.

15. Knerounoe sapo. Pasmeps! U cTpoeHHe KIETOYHOTO spa. SnepHas 060104Ka, HYKJI€Om1a3-

Ma, XpOMaTuH U XpoMocoMbl. CTpoeHre xpoMocoMbl. CTpoeHue U GyHKIuUs sapbimka. OyHK-

11U s71pa.

16. B3aumoeiicTBue Mexay KieTkamu B opranuzme. HacnenctBennas uHbopMaius 1 ee pea-

au3anus B kietke. ['ensl. Matpuunsiit cuntes. Tpanckpunuus. Tpancnsanus. Konon (tpumier)

KaK JUCKpETHAas. €AMHHUIA TEHETHYECKOro KOJIa U €ro CBOMCTBA.

17. Cunte3 Oenka Ha pudbocomax. Perymsauus cunresa. IlyTh OT reHa K nmpu3HaKy. DKcrpeccus

reHa. lI3MeHeHus reHos.

18. PazmHoxkeHue oprann3MoB. IlonoBoe u 6ecnonioe pasmMHokeHHe. THIbI 6€CroIoro pa3MHO-

JKE€HUs. BHOIOrHYecKuil CMBICI Pa3HBIX TUIIOB PA3MHOXKEHHS.

19. Yepenosanue nokosieHuil. JKuzHeHHbIe UKl BOJOPOCIEN, TPUOOB 1 BBICIIMX PACTEHUH.
20. JleneHne 2yKapuOTHUYECKON M MTPOKAPUOTHUYCCKON KileTkH. Muto3. Ctaauu muto3a. [ToHs-

THE KJIeToYHOro 1ukia. Marepdasa. bruoigornueckoe 3HaueHue MUTO3A.

21. Meiio3 kak tan aenenus kietkd. Craaun Meriosza. Konbroranus u kpoccunrosep. buonoru-

YyecKoe 3HaueHue Meioza. JIMIIOMAHBIN M TalUIOMAHBI HaOOpBl XpPOMOCOM B sIIpE KIIETKH.

OmionoTBOpeHUE. 3UTOTA.

22. I'eneruka kak Hayka. Pabotsl I'. Mennens, T. Moprana, 1 Apyrux reéHeTUKOB. XpOMOCOM-

Has TEOpHsl HACIEACTBEHHOCTHU. JIokanm3anus reHoB B XxpomocoMax. CBoOMCTBa reHOB. AJutenu

KaK CTPYKTYpPHOE cocTosiHue reHa. [IpusHak u res.

23. I'oMOJIOTMYHBIE XPOMOCOMBI. /JOMUHAHTHBIE U PELlECCUBHBIE Npu3HaKku. HenosiHoe nomu-

HUpoBaHue. [IpaBuiio TOMUHUpPOBaHMS. ['OMO3ZUTOTHBIE U T€TEPO3UTOTHBIE 0coOH. OmbITH I

MeHpens o CKpelyBaHuIo ropoxa.

©oN®



24. OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHON TreHeTuku. HacnenctBeHHOCTh. OCHOBHBIE 3aKOHBI
HACJIEJCTBEHHOCTH. 3aKOH 4MCTOTHI rameT. HezaBucumoe HacnenoBanue. Bzaumoaeinctsust re-
HOB. ClemieHHOe HacieoBaHue. [ pynmsl CUerieHus.

25. KpoccuHroBep Kak HapylleHUE CLEIUIEHHOrO HacienoBaHus. buonoruueckoe 3HadeHHE

KpOCCUHIOBepa. AHanu3upyrouiee ckpemuBanue. Yacrora kpoccuHrosepa. Kaprel reHoB.

26. I'enetuka mosia. XpoMOcOMHOe ompenesneHue mnosa. IlosoBeie XpoMOCOMBI. AYTOCOMBI.

[Ipu3Haku, cUEUieHHbIE ¢ MOJIOM. ['OMOTraMeTHBIM U reTepOraMeTHBIN MOoJ. 3aKOHOMEPHOCTHU

IIPOSIBJICHUS M HACJIE0BAHUS ATUX IIPU3HAKOB.

27. luronna3zmaruyeckas HACJIEACTBEHHOCTb. 3aKOHOMEPHOCTH IE€pelaud LMTOIIa3MaTH4e-

CKOH HacleACTBEHHOCTH. B3aumoielicTBuE 1 MHOXKECTBEHHOE JIEHICTBUE T€HOB.

28. HacneacTBenHocTs U cpena. [lonsrue renotuna u ¢geHoruna. MI3MeHUYNBOCTh Kak pe3y/IbTaT

B3aMMO/JICUCTBUS OpranusMa u cpeanl. Hopma peakunu. MI3MeHUnMBOCTh U €€ BUIBI.

29. 3aKOHOMEPHOCTH HM3MEHUYMBOCTH. MoauduKaluOHHAsT U HACJIEICTBEHHAs M3MEHYHUBOCTb.

Xapakrtep, OTJIMYUTEIbHbIE OCOOCHHOCTH M OMOJIOTMYECKOE 3HAYEHHE MOIU(PHUKAIIMOHHON H3-

MEHYUBOCTH.

30. KomOnHaTHBHAS W3MEHYUBOCTh. VICTOYHUKN M OMOJIOTHYECKOE 3HAYCHHE KOMOWHATHUBHOM

n3MeHuuBocTU. [1010BOI mpoiiecc 1 KOMOMHATUBHAST U3MEHYMBOCTh. MyTallMOHHAs U3MEHUH-

BOCTb. THIBI MyTallUii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIe. CBoiicTBa MyTauuil. buonoruue-

CKO€ 3HAaY€HUE MyTaluil. DKCIIEpUMEHTAIIbHOE NoJyyeHne MyTtanuil. ComaTU4ecKue U resepa-

THUBHBIC MyTaIUH.

31. DBomronmonHas kouuenuus Y. Jlapsuna. Ee ocHoBHbIe monoxenust. CrocoOHOCTh BUIIOB K

HEOrpaHMYEHHOMY pa3MHOKeHHUI0. bopn0a 3a cyiecTBoBaHue, u3MeHUUBOCTh. [loHsTHE ecTe-

CTBEHHOTO 0TOODA.

32. IlonsTue o BUAE y pacTeHUM, )KUBOTHBIX, TPUOOB 1 MUKPOOpPraHu3MoB. Buj kak renerude-

CKasl cCUCTeMa M OCHOBHas equHuua cucrematuku. Kareropum Buga. CtpykTypa Buaa, reorpa-

(uyeckue pachl, HOMYJISLHH.

33. Yyenue o mukposBosonuu. [lonynsuus kak 3jeMeHTapHas 3BOJIOLMOHHAS €IMHMIA. Xa-

paKTepUCTHKA MOMYJSIUHN. DIeMeHTapHbIe (PAKTOPHI IBOIONUHN: MYTAIIMOHHBINA TPOILIECC, KOM-

OMHATUBHASI N3MEHYUBOCTb, TIOTOK T€HOB, MOMYJISIIIUOHHBIE BOJHBI, TCHETUYECKUH JIpeild, u3o-

nsus (OrpaHuYeHre TAaHMUKCHUR).

34. Tunsl uzonsauuu. 3Ha4eHUE U30JIALUU B 3BOJIOIUHU. ECcTecTBeHHBIN 0TOOP Kak HaIpaBIsio-

mas U ABMXKYIIas cuiia 3Boiouu. CoBpeMEeHHbBIE TPE/ICTABIICHUsS 0 OOphOE 3a CyIIeCTBOBaHUE

U €CTECTBEHHOM OTOOpE.

35. ®opmbl anumuHaMK. ['eHeTHueckuil BKIaa B Oyayiee nokoseHue. @opmbl €CTECTBEHHOTO

otbopa. Pe3ynbTarhl 1eiicTBUS €CTECTBEHHOTO 0TOOpA.

36. Bo3HUKHOBEHUE aJanTaliil Kak pe3yibTaT JIeUCTBHUS €CTECTBEHHOTO oTOopa. OTHOCUTEb-

HBII XapakTep afanTaluu.

37. BunooOpa3zoBaHue - pe3yabTaT MUKPOIBOIIOIUOHHBIX MpoIiieccoB. OCHOBHBIE MYTH U CIIO-

coObl 00pa3oBaHMs HOBBIX BMJIOB. AJUIONATPUUECKOE M CHUMIIATPUYECKOE BHI000pa3oBaHUE.

[Tpumeps! BU1000pa3oBaHMUSL.

38. MHoroo6pa3zue opranuueckoro mupa. [lonstue o cucremaruke. [I[pHHIMIIBI CUCTEMATUKH.
[IpokapuoTsl U 3ykapuoThl. JleneHue 3ykapuoT Ha MPOCTEUINX, paCTeHHUs, )KUBOTHBIX U TpHU-
OBbI.

39. b ak T e p u u. PaznooOpaszue. CoBpeMeHHbIE TIPEACTABICHUS O CHCTEMATHKE TIPOKAPHOT.
Temmnsl sBomony. CTpoeHUE U KUZHEAECIATEIbHOCTD, pAa3MHOKEHHE, pacpocTpaHeHue. [ua-
HoOaktepuu. Poib Oaktepuil B mpupoje, MEIUIMHE, CETbCKOM X035HCTBE, MPOMBIIIIEHHOCTH.

40. T p u 6 b1. OGmas xapaktepuctuka. lllngmnounsie Tpudbl, UX CTPOCHHE, PA3MHOXKEHHE.
3nauenue. IlnecHeBbie rpubbl. [poxoku. I'puObl - mapasuThl, BbI3bIBaroIIMe OO0JIE3HU
pactenuii. Pons rpuOoB B mpupo/ie 1 X035HCTBE.

41. Jumaiouuku (IUXEeHU3UPOBAaHHBIE Tpuob bl CTpoeHne, 0COOEHHOCTH
KU3HEIEATEIBHOCTH, Pa3MHOXKeHUE. POsb TMIIAHUKOB B IPUPOJAE U XO3AHUCTBE.

42. ABrotpodnsie mpotuctsl (B o 1 0 p o ¢ 1 u). OnHOKIETOYHBIE aBTOTPO(PHBIE MPOTUCTHI.



O6mas xapaktepuctuka. CTpoeHHE W >KH3HEIACATEIHHOCTh OJHOKICTOYHBIX BOIOPOCICH
(XJ1TaMuI0MOHA1a, XJIOPEILa).

43. Muorokierounsie aBTopodubie TpoTUCTh. CrudoHoBBIE Bogopocian. Hut4yarsie Boiopociu.
[InacTuHyaThie BOJOPOCIH. 3HAYEHUE BOJAOPOCIIEH B MPUPOJIEC U XO3SHUCTBE.

44, T'ereporpodubie npoTHCTHL. PasHooOpasue rerepoTpodHBIX NMpOTHCTOB. OOBIKHOBEHHAS
ame6a. Uudyzopus - tydenpka. OcOOCHHOCTH CTPOCHUS M TPOIECCOB KU3HEIEATEIBHOCTH,
pa3sMHOKEeHHE. MaJIIpUIHBIN T1a3MOJIMN - BO30OyauTeNb Maasipur. OCOOCHHOCTH CTPOSHUS U
KHU3HEEATSTIFHOCTH MHKCOTPO(HBIX MPOTUCTOB. JBrIiieHa 3eieHas. CoueTaHue MPHU3HAKOB
YKUBOTHOT'O U PACTECHMUSI.

45. beccocyauctoie pacteHus. Otnen M o X 0 B 1 1T H bI €. Pa3HooOpa3ue MoxoBuaHbIX. O0mas
XapakTepucTka. 3enenble Mxu (Ha npumepe mxa Kykymkun nen). Charaym. O6pa3oBanue
Topda, ero 3HauCHHE.

46. Cocynuctelie criopoBble pacTeHusi. Otnenbl: X BouieBu aHbl e, [[1ayHOBU THBIE,

[TamopoTHUKOBMUIH B €. Pa3HooOpasue. CTpoeHne U pa3MHOKCHHUE.

47.Otnen 'onmocewmeHHBIe. PazHooOpasue. Obmue ocooeHHocTr. CTpoeHUE U pa3MHO-
xeHue (Ha npuMepe CocHbl 0OBIKHOBEHHOM). PacnipocTpanenue XBOHHBIX. 3HAUEHUE.

48. TokpoeiTocemenubie (L[ BeTkoBble) Kinaccupukanus BETKOBBIX PAaCTEHUH.
MHoroo0pasue JUKOpacTyIUX U KyJIbTYPHBIX IIBETKOBBIX PACTCHUN M WX KiIacCH(UKanus.

49. Knacc 1By nonbHBble. CemeiictBa: Kpecrousernsie, Pozonsernsie, bo6ossie, [1acne-
HOBbI€, CII0’KHOLIBETHBIE.

50. Knmacc O nnogonsbHBbe. CemelictBa: 3maku, Jlnnensie. OTIUYNTEIbHBIC TPU3HAKU
pacTeHMi! OCHOBHBIX CEMEINCTB, OMOJIOTUYECKHNE OCOOEHHOCTH, 3HAYEHUE, ITPEICTABUTENH.

51. BnusiHre X03SHCTBEHHOW NEATEIBHOCTH Ha BHJIOBOE pa3HOOOpa3ue IIBETKOBBIX PACTEHUH.
Oxpansiemble pactenus. Buael pacrennii u3 KpacHoii kuuru.

52. O6mue 0coO0eHHOCTH, CXO/ICTBO U OTIMYME KUBOTHBIX U pacTeHuil. Knaccudukanus. 3na-
YEHUE )KUBOTHBIX B IPUPOJIEC U )KU3HU YEIIOBEKA.

53.Tun KumeuynomnoaocTH bl e. O0mas xapakrepuctuka, kinaccuduxanus. [IpecHo-
BoaHBIN nosut ['uapa. OcoOeHHOCTH CTpOeHUs, MUTaHusl, pa3MHOKeHus. Perenepanus. Mop-
CKH€ KHIIEYHOIIOJOCTHBIE, X 3HAUYCHUE.

54. Tun [Inockxue uyepsBu OOmas xapakrepuctuka tuna. Knaccupukanus geppen.
Ocob6ennoctu knaccoB. Pecununbie uepsu. Cocanbiiuku. BHelIHee 1 BHyTpeHHEe CTPOEHUE,
pa3MHO)KeHHe. JIeHTOUHBIE YepBHU.

55.Tun Kpyrasie uepBu OOmas xapakrepucTuka Tuna. Buemnee u

BHyTpeHHee cTpoenue. [lomocTs Tena. MHOrooOpasue napasuTuueckux yepBei u 6opr0a ¢ HU-
MHU.

56. Tum KonpsuatTeie uepsu OOmas xapakTepucTuka tuna. BHemHee ctpoeHue.
KoxHo - myckynbHbI Memok. [lonocts Tena. CucreMa opraHoB NMUIIEBAPEHUS, BbIICICHUS,
HepBHas cuctema. Perenepanus. Pasmuoxkenne. 3HaueHue J0KIEBBIX YepPBEH.

57. Tun M o n o c k u. OOmas xapaktepuctuka Tuna. OcoOEHHOCTH MPOLIECCOB KHU3HEIes-
tenbHOcTU. Knaccugukanus. Knace /Jeycmeopuameie monntocku. OTInduTeNbHbIE 0COOEH-
HOCTH, TIpe/icTaBuTeNu, 3HaueHue. Kiacc Aproxonozue. OCOOEHHOCTH CTPOCHUS, MPENICTABU-
TEeJH, 3HaUEHUeE.

58.Tun UnenucrtoHorue. OOmas XxapakTepucTUKa TUTIA.

59. Knacc Paxoobpasznvie. OCOOEHHOCTH BHEITHETO M BHYTPEHHETO CTPOCHHS (HAa MpUMEpPE
Paka peunoro). PasmHoxenne. OcoOEHHOCTH MPOIIECCOB KU3HEAEATEIbHOCTU. JHAUCHHE pa-
kooOpa3ubix. Knace Ilaykoobpasnvie. OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHHMS Ma-
ykoB. Kitenu, posp kieei B Ipupo/ie ¥ )KU3HH YEII0BEKA.

60. Kimacc Hacexombie. BHeninee u BHyTpeHee cTpoeHue. [Iponecchl )ku3nenesaTenbHocTu. Tu-
el pa3Butus. Pasmuoxenne. Knaccudukaius HaCeKOMBIX.

61. OTpsabl HACEKOMBIX C MOJIHBIM MpeBpaiieHueM. [lepenonyarokpeuisie. JBykpouibsie. Ye-
uryekpbuibie. OCOOEHHOCTH CTPOEHUS, IPEICTABUTENN, 3HAUCHHE.

62. OTpsibl HACEKOMBIX C HEMOJHBIM TpeBpamieHueM. [Ipsmokpeuteie. [lepeneTnas capanuya.



Ponp HacekoMbIX B mpHpoje, MX MpakThdeckoe 3HaueHue. CrocoObl OOpbOBI C BPEIHBIMH
HaceKoMbIMU. buonorudeckuii crocod 00pwObI, ero npeumyiecTBa. CoxpaHeHUE BHIOBOTO
MHOT'000pa3us.

63. Tun X o p 1 o B bI €. O0mas xapakrepuctuka tuna. Kimaccuduxanms. Kinace Jlanyemnuxu.
Buemnee u BHyTpeHHee cTpoeHue. CXOICTBO JIAHIIETHUKOB C TMO3BOHOYHBIMH U O€CIO3BO-
HOYHBIMH.

64. Knacc Puiowr . OOmas xapakTepuCTHKa Kiacca. BHenHee cTpoeHue, Mprucrioco0JIeHHOCTh
K cpene oburtanus. OCOOEHHOCTH BHYTpEHHEro ctpoeHus. llumeBapuTenbHas, KpOBEHOCHAS,
apIxarenpHas cucteMbl. [lnaBatenbHbli my3slps. HepBHas cucrema u opransl 4yBcTB. IloBe-
nenue. PasmHoxenue u pazsutue. MHorooOpasue pbid. OCHOBHBIE OTpPSIIbI: aKYJbI, OCETPO-
BbI€, celblieo0pa3Hble, KaprnooOpasHble, KUCTenepble. 3HaueHue poid. VckyccTBeHHOE pa3Be-
nenue. OxpaHa poio.

65. Knacc 3emrosoonwvie. O0mias xapakrepuctuka kiacca. Jlsrymka. OcoOeHHOCTH BHEITHETO
U BHYTPEHHEIO CTPOEHHUS M NPOLECCOB KU3HEIEATENbHOCTH. HepBHasg cucremMa M Oprassl
yyBcTB. Pa3mHOXkeHue u pazButre. MHOrooOpasue 3eMHOBOJHBIX U UX 3HaueHue. [Ipowuc-
XO0KJIEHUE 36MHOBO/IHBIX.

66. Knacc [Ilpecmwixarowuecs. OOmas xapaktepuctuka kiacca. OcoOEHHOCTH BHEIIHETO U
BHYTpEHHEro crpoeHus. Pa3smHoxeHue. Perenepamms. MHOroo6pasue COBPEMEHHBIX Ipe-
cMmbikaromuxcea. Otpsng Yewyituareie. JlpeBHue npecmbikatouuecs. [Ipoucxoxaenue mnpe-
CMBIKAIOIINXCA.

67. Knacc IImuysi. O01as xapakrepucTuka kiacca. Baemnee ctpoenue. [lepbeBoii mOKpOB.
Ckener u myckynarypa. OcoOEHHOCTH BHYTPEHHETO CTPOSHHS M IPOLIECCOB KU3HEIEATEIb-
Hoctu. [Ipucnocobnenus k nonery. [loBenenue. PasmHoxenue u pa3BuTue.

68. Ce30oHHBIC SBJICHHS B JKM3HU NTHUI. [ITUIBI MapkoB, caaoB, Jiyro, mosieit. [Ituisl neca.
Xwumasle ntuel. [Itunst 6omot u nodepexuid. [ITuibl cTeneit U mycTeiHb. Ponb nTuil B npu-
poJie ¥ K13HM yesoBeka. OxpaHa NTHULL.

69. Knacc Mnexonumarowue. O61mas xapakrepuctuka kiacca. [loBenenune. PasmHoxxenune u
pa3zBuTHe. 3a00Ta O TOTOMCTBE.

70. ITogknaces! mutekonuTaronux: Ainexnanymue, Cymuarsle, [Inanentapusie. OTpsabl mite-
KONUTarouux (0coOEHHOCTH CTPOEHHUS, IpeicTaBuTeNy, 3Hauenue): [lepso3sepu, Hacekomo-
saaHble, Pykokpbuisle, ['pb13yHbl, Xunsle, Jlactronorue, KutoobpasHsie.

71. IlapHokonbiTHBIE. OCOOEHHOCTH CTPOEHUS MUIIEBAPUTEIBHOM CHUCTEMbI *BadHbIX. [lo-
MaiHue napHokonbiTHbE. HenmapHokomnbiTHble. [loponbl momamuux nomanen. ukas no-
manas. [Ipumarst.

72. IlpoucxoxieHne MIeKONuTarmuX. Pojap MileKonuTaronmx B IPUPOIE U B )KU3HU YEIIOBE-
Ka. BnusHue dyenoBeka Ha UYMCIEHHOCTb M BHJIOBOE MHOrooOpa3ue MIIEKONUTAIOLINX, UX
OXpaHa.

1. IlepeyeHb OCHOBHBIX MOHATHIA MO TMCHUIIIMHE
I'moccapuii
ABTOTPO(BI - OPraHU3MBbl, CIIOCOOHBIE CAMOCTOSATENIBHO CUHTE3UPOBATh OPraHUYECKOe
BEIL[ECTBO U3 HEOPTAHMUECKUX COECIUHEHUN.

Ananraius - npucnocoOIeHne opraHu3Ma K OKpyKarolieu cpene.

Annenp - pa3HOBHIHOCTh OJTHOTO I'€HAa; BOZHHUKAET B PE3YJIBTATE €r0 CTPYKTYPHOMU ITe-
PECTPOUKU U OINIPEAEIISIET BAPUAHTHI PA3BUTHS OJTHOTO IIPU3HAKA.

AMMHOKHUCIIOTBI - OPraHMYECKHE KHUCIOTBI; COAEPKAT OJHOBPEMEHHO KHUCIOTHYIO
(kapOOKCHIIbHYIO) U OCHOBHYIO (aMHHHYIO) TPYIIIBI; COSTUHSSICH IPYT C JPYrOM B pa3HOM MO-
CJIEI0BATEIBbHOCTH, 00Pa3yIoT 3BE€HbS, HCXO/IHbIE JUIS TIOCTPOECHUS OEIKOB.

bakrepuu - rpymnna npokapuoTHYECKUX B OOJIBIIMHCTBE OJHOKJIETOUYHBIX MHKPOOpPTa-
HU3MOB, 00JIaJAI0NINX KJIETOYHON CTEHKOM.

benku - opraHmyeckue BBICOKOMOJEKYJISIPHBIE COCIUHEHUs, KOTOPbIE UIParOT BEAY-
IIYIO POJIb B OCYILIECTBICHUH OOJIIIMHCTBA PYHKIIMHA )KUBOTO OPraHU3Ma.



bruocdepa - mpocTpaHCTBO, BKIIIOYAIONIEE OKOJIO3EMHYIO aTMOc(hepy U HapyKHYIO
000J10YKy 3eMJIM, OCBOEHHOE JKUBBIMU OpPTraHM3MaMU U HAXOJAIIEECs MOJ BIUSHUEM HX KH3-
HEZECSTEIbHOCTH.

buoneHo3 - COBOKYIHOCTbh COBMECTHO OOMTAIOIIMX MOMYJISIIUI pa3HbIX BUAOB KMBBIX
OpPraHU3MOB.

Bun - 1) ocHOBHas CTpyKTypHasl €JMHHUIA B CUCTEME KUBBIX OPraHU3MOB; 2) HU3LIMH
TAaKCOH B OMOJIOTMYECKOM CHCTeMAaTHKe; 3) COBOKYMHOCTb MONYJISILMNA 0COOEH cO CXOIHBIMU
Mop(hodr3ronornIeckuMu, OMOXUMUIECKIMHE U MTOBEICHYSCKIMH TIPU3HAKAMH, CIIOCOOHBIX K
CKPEIIMBAHUIO, NAIOMUX ILIOJOBUTOE IOTOMCTBO, HACEJSIIOLIMX OIPEICIICHHBIM apeal Hu
CXOJIHO M3MEHSIOUIMXCS MO/ BIUSHUEM (PAKTOPOB OKPYKAIOIIEH Cpelibl.

Bupycsl - HekeTouHble (POPMBbI XKU3HU; PA3MHOXKAIOTCS TOJIBKO B KJIETKAX XO35HMHA.

I"ameTa - mosoBas KJieTka, 00ecIeYrBaroIas nepeaady HacjaeICTBEHHON HH(popMaIuy;
COJIEP>KUT TaIUIOUAHBIN (TI0JIOBUHHBII) HA0OP XPOMOCOM.

I'en - enununa HacneacTBeHHOU MH(popMaruy; yaactok Moiekyisl JJHK (mmun PHK y
HEKOTOPBIX BUPYCOB) XPOMOCOMBI; KOHTPOJIUPYET CUHTE3 OpraHMYECKUX COCIMHEHUH B Opra-
HU3ME U, KaK CJEJICTBUE, ONPENEISAET €ro MPU3HAKU.

I'eHOM - COBOKYITHOCTbh '€HOB OpPraHU3Ma.

I'eHOTHII - COBOKYNHOCTH HACJIEJICTBEHHBIX 3JIEMEHTOB OpPIraHHU3Ma, ONPEAEISIOLINX
€ro pa3BUTHE, CTPOCHUE U KU3ZHEIECATEIBHOCTD IIPH BCEX BO3MOXKHBIX YCIOBHUSX.

I'etepoTpodsl - OpraHU3MBI, MCIOIB3YIONIME /ISl MUTAHUS OPTraHMYECKHE BEIIeCTBa,
IIPOU3BEACHHBIE IPYTMMH OPraHU3MaMHU.

JluBepreHIus - pacXoXKAeHUE IPU3HAKOB OPraHU3MOB, BO3HUKILIUX OT OOIIUX MPEIKOB
B IPOLIECCE IBOJIOLUM; C TEYEHUEM BPEMEHHU MPHUBOAUT K 00pa30BaHUIO TPYII POJCTBEHHBIX
BHJIOB, TPOUCXOISIIMX OT OOIIETO MpeJIKa, - POJIOB, CEMEHCTB U T. JI.

JHK (ne30kcuprOoHyKIeHHOBAsI KUCIO0TA) - COEIMHEHHE, COCTOSIIEE U3 ABYX LIEMOYEK
HYKJICOTUOB, COJEPKAIIUX YIJIEBOJ JAE€30KCHPUO03y; MOCIEI0BATEIHHOCTh HYKJICOTH]IOB
CTPOT0 MHAMBUyaJIbHA U OIIPENEISET FEHETUUYECKUN KOJ] OPraHu3Ma.

EctectBeHHbIll 0TOOp - IpoLECcC, TPOUCXOISAIIMNA B KUBOM IpPUpOJE: BBDKUBAIOT U
OCTaBJIAIOT MOTOMCTBO Hambosiee MPUCIOCOOJIEHHbIE K CYHIECTBYIOIUM YCIOBHUSAM OCOOH
Ka)KJI0T0 BHJIa, @ MEHEe MPUCIIOCOOJIEHHbIE THOHYT.

XKuznennas ¢opma - COBOKYHNHOCTh IMPH3HAKOB, OTpaXkarollas MPHUCIIOCOOIEHHOCTh
OpraHu3Ma K OIpe/IeJICHHBIM YCIOBHSIM.

3urora - OIJIOJOTBOPEHHOE ANI0; KJIETKa, 00pa30BaBIIasCs B pe3yibTaTe CIUSIHUS ra-
MET; COJAEPKUT AUIJIOUTHBIH HAOOP XPOMOCOM.

V3MeH4HBOCTD - CBOMCTBO JKHUBBIX OPraHU3MOB U3MEHSATHCS, T. €. IPHOOpETaTh HOBBIE,
OTJIMYHBIE OT JIPYIMX 0coOel MpHU3HAKU: MOJ BO3ACHCTBUEM YCIOBHM, MIPU BO3ZHUKHOBEHUU
HOBBIX T'€HOTHIIOB, B PE3YJIbTaTe OCOOCHHOCTEN MHIUBUAYATBHOTO PA3BUTHS.

Krnerka - OCHOBHOH CTPYKTYpHBINH, ()YHKIMOHAJIBHBIM U BOCIPOU3BOJASALINN 3JIEMEHT
KUBOWM MaTe€pHH; MOXKET CYIIECTBOBATh KAaK OTAEIbHBIN OPIaHU3M U B COCTABE TKAHEH.

KonBepreHuus - BOSHUKHOBEHHE CXOIHBIX NMPU3HAKOB Yy HEPOACTBEHHBIX TPy Opra-
HU3MOB KaK NMPUCIIOCO0JIEHHE K CXOAHOMY 00pasy JKU3HHU.

KoHcyMeHThI - opranu3mbl, TOTPEOISAIONIME OPraHUYECKUE BEUIECTBa, HO HE JJOBOJS-
LIME UX Pa3JI0KEHUE 10 MUHEPAIbHBIX COCTABIIAIOIINX.

KpoccunroBep - ciywaiiHblii mpoiiecc 0OMEHa TOMOJIOTHYHBIMH yYaCTKaMH TapHBIX
(TOMOJIOTMYHBIX) XPOMOCOM B IIPOIIECCE JICIEHUS KIETKH.

Maxkpo3BOTIOIHUS - COBOKYITHOCTh UCTOPUYECKUX TMPOIIECCOB, B X0/1€ KOTOPHIX BO3HU-
KAlOT Pa3JInYHbIE TPYIIIBI OPraHU3MOB (TaKCOHBI) HAJIBUJIOBOTO PaHra BILIOTh /10 CaMBbIX BbIC-
IIUX - KJIACCOB U TUIIOB.

Meiio3 - cnoco0 neneHus: KIEeTOK, KOrja OJHO YJIBOGHHE T'€HETHMUYECKOro Marepuaia
COTIPOBOXKAAETCS IBYMS IEJICHUSMU; B PE3yJIbTaTe YHUCIO XPOMOCOM YMEHbBIIAeTcs B/IBOE (Ta-
TUIOMTHBINA HAOOD).

Metamopdo3 - nmepecTpoiika opranusma, B mporecce KOTOpoi JINYMHKA MpeBpaliaeTcs



B KYKOJIKY WJIH B3POCIYIO O0COOb.

MUuKpO3BOIIONMS - SBOJIIOLIMOHHBIE NPOLIECCH], B OCHOBE KOTOPBIX JIeXKAT U3MEHEHUS
TeHETUYECKON CTPYKTYpPHI MOMYJISAIUI; 3aBepIIaOTCsl 000CO0IEHUEM HOBBIX BUAOB (BHI000-
pazoBaHHUEM).

Muto3 - HenpsMoOe JeNeHUE KIETKH, MPU KOTOPOM HACJIEJCTBEHHBIM Marepuai, 3a-
KJIFOUEHHBIA B YZABOEHHOM HabOpe XpOMOCOM, JEIUTCS IONOJIaM MEXIY ABYMsI JOUYEPHUMHU
KJIETKaMH.

Moaudukanus - ©'3MEHEHUS PU3HAKOB, KOTOPBIE OPTraHU3MbI IPHOOPETAIOT B TEUEHUE
YKU3HHU U KOTOPBIE HE CBSI3aHbI C U3MEHEHUSIMHU T'€HOTHIIA.

MyTtanuu - HaclielyeMble U3MEHEHUS B TEHETUYECKOM MaTepHalle opranusMa (B IeHax,
XpoMocoMax, UTOIIa3MaTHYECKUX OPTraHOUAAX).

HacneacTtBeHHOCTD - CBOMCTBO OPraHU3MOB II€pEAABaTh IOTOMKAM CBOU IIPU3HAKHU.

HeiipoHbl - KJIETKH HEPBHOM TKaHH.

HykiienHoBbIe KHCTOTHI - (hocopcoaeprkaiire NoJIMMepHbIe OPraHNYECKUe BEIIECTBa;
COCTOAT U3 COEJAMHEHHBIX B IIENOYKH HYKJIEOTHUAOB; XPaHAT, pEaIu3yoT U NEPelatoT reHEeTH-
YECKyI0 HH(OpMAIIHIO.

Hyxkneotun - coenvHeHne a30THCTOrO OCHOBaHUSA, yIiieBoJa prOO3bI MU JAE30KCUPH-
00361 U ocTtatka (ocOpHON KHUCIOTH; MOHOMEP HYKIEHMHOBBIX KHCIIOT, COCTAaBHAsl 4acTh
BXHEHIINX KOPEPMEHTOB.

OHTOreHes - UHAUBUAYaIbHOE Pa3BUTHE OPraHU3Ma.

Ocmoc - mpoliecc MPOHUKHOBEHHUS BOJIBI Uepe3 MeMOpaHy MoJ IaBIIEHUEM 3a CUET pas-
HOCTH KOHIEHTPALUU BELIECTB 10 Pa3HbIE CTOPOHBI MEMOPAHBI.

[TapreHorenes - popma pa3MHOKEHUS, KOT/Ia 3apOJIBIII PAa3BUBAETCSA U3 HEOIUIOAOTBO-
PEHHOM SIMUEKJIETKH.

[lentun - opraHn4ecKoe BEIIECTBO, COCTOSIIEE U3 AMUHOKHUCIIOT.

[Momynsust - COBOKYIHOCTh 0COO€H OJJHOTO BHUIA, 3aHMUMAIOIINX OINPENEICHHYIO Tep-
PUTOPHIO.

[IpoayiieHTsl - aBTOTPO(]BI, IPOU3BOIAIINE OPraHUUYECKOE BELIECTBO U3 HEOpPraHUYe-
CKHX COCTaBJISIFOIIMX.

[IpokapuoTsl - 1) opraHu3Mbl, KJIETKH KOTOPHIX HE UMEIOT OIPaHUYEHHOI0 MEMOpaHOit
A1pa; 2) cucTeMaTHYeCKHi TaAKCOH paHra Ha/illapcTBa.

[IpoTenHs! - oprannyeckrue BBICOKOMOJIEKYIISIPHbIE COEIMHEHNUS, KOTOPbIE UTPAIOT Be-
JYIIYIO pOJIb B OCYIECTBICHUH OOJBIINHCTBA (YHKIUN )KUBOTO OpPraHU3Ma.

Pa3npaxuMocTh - CIOCOOHOCTH JKMBOTO OpraHM3Ma pearupoBaTh Ha Kakue-Tu0o
BHEIIHHUE BO3/IECHCTBUS.

PenyuenTsl - opranusmsl (0akTepuu U rpuObl), TOTPEOIISAONINE OpraHUUECKUe Bele-
CTBa U pa3jararlue ux A0 IPOCTbIX MUHEPAIBHBIX COCTABIISAIONINX.

Pennukanus - camoy/ABOE€HHE MOJEKYJbl HYKIEMHOBON KHCIOTBHI, OOecreunBaroiiee
TOYHOE BOCIIPOU3BEACHUE TEHETUYECKOT0 MaTepHraIa.

Pednekc - oTBeTHas peakuus opraHu3Ma Ha pa3/ipakUTelb, ObIBAIOT yCIOBHBIE U 0€3-
YCIIOBHBIE.

PHK, pubGonykienHoBasi KHCIOTa - OJHOIETIOYHOE COCTUHEHUE, YIaCcTBYIOIIEE B pea-
JU3AlMY U TIepeiaue TeHeTHUeCKo HHPOpMalnu.

Crnepmaro3ouj] - MOABIKHAS MYXKCKasl MOJOBas KJIETKa >KUBOTHBIX U MHOTHMX pacTe-
HUH; CONEPKUT TaIUIONIHBINA (TIOJIOBUHHBIN) HA0Op XPOMOCOM; CIYXKHT JJIsl OTIOIOTBOPEHUS
SIMIEKJIETKH.

Cropsl - KJI€TKH, KOTOpBIE CIyXat AJs 6ecrosioro (a y HeKOTOPBIX IPUOOB U MOJIOBO-
r0) pa3MHOXEHHUSI, pacCeJICHUs WX NepeKuIaHus HeOIaronpusTHRIX YCIOBHM.

TkaHU - COBOKYIHOCTB KJIETOK M MEXKJIETOUHBIX CTPYKTYp B OpPraHM3ME, CXOJHBIX 110
MIPOUCXOXKACHUIO, CTPOECHUIO U QYHKIIUSIM.

TpaHckpunuus - KONUPOBAaHUE ydacTKa HYKJIEMHOBOM KHCIIOTBI; TP 3TOM B COOTBET-
CTBUU C NPUHIUIOM KOMIUIEMEHTAPHOCTH CHUHTE3UPYETCS] MOJIEKyJa C TOYHO TaKoil xke mo-



CJIE0BATEILHOCTHIO HYKJICOTH/IOB.

Tpoduueckas nenb - OpraHU3MBbI, CB3aHHBIE MEXKAY COOOH OTHOIICHUSMH TUIA "MU-
1a-noTpeOuTeNs"; yepe3 Hee BELIeCTBA U SHEPIHsl OT OJHUX OPraHU3MOB INEPENaroTCs Jpy-
TUM.

@DeHOTUIl - COBOKYNHOCTb BHEIIHUX MPU3HAKOB OpPraHu3Ma, c(HOpMHUPOBABIIMUXCS B
IIPOLIECCE B3aUMOEHCTBHSI TE€HOTHUIIA C OKPYXKAIOLIEH CPENON.

@DepMeHTHI - 0eJIKH, PE3KO YCKOPSIIOINE XUMHUUECKUE PEaKI[Mi B OpraHUu3Me.

@uI0reHe3 - HBOJIIOLIMOHHOE Pa3BUTHUE )KUBBIX OPraHU3MOB Ha 3€MJI€ KaK B LIEJIOM, TaK
U OTJEJBHBIX IPYII TAKCOHOB.

@UTOLEHO3 - COBOKYIIHOCTb PACTEHUMH HA YYaCTKE C OJMHAKOBBIMH IPHUPOIHBIMU
YCIIOBUSIMH, KOTOPBIE€ B3AUMOACUCTBYIOT APYT C APYTOM U CO CBOUM OKPYKCHHEM.

doTocuHTE3 - MpoIecc 00pa30BaHMs OPraHMYECKUX BEIIECTB, KOTOPBI COBEPILIACTCS B
KJIETKaX 3€JICHbIX PACTCHUI Ha CBETY IIPH YYACTHUH YTJIEKUCIIOrO ra3a U BOJABL; COIPOBOXKIACT-
Csl BBIICIIEHUEM KHUCIIOpOAAa U IOIJIOIIEHHWEM SHEPIUU COJHIA, HaKaIlUIMBAIOIIEWCs B BHJE
JHEPrUU XUMUYECKUX CBA3EH.

XPOMOCOMEI - OpraHOMJIBI KJICTOYHOTO sijipa; cocTosAT u3 Mosiekyinsl JJHK u Genkos;
cojiep>kaT Habop TeHOB € 3aKJIOYEHHON B HUX HACJIEICTBEHHOM HH(pOopManue.

Xupontepohuians - T0O00Bb K JIETYYHUM MBIIIIaM.

DOBoIIOLUSA - HEOOPATUMBIH NPOLIECC UCTOPHUUECKOTO PA3BUTHSL AKUBOM MPUPOJIBI.

DKocucTema - COBOKYIHOCTh Pa3HbIX OPraHU3MOB M HEXHUBBIX KOMIIOHEHTOB OKpY»Ka-
IOLIeH Cpefibl, TECHO CBSI3aHHBIX MEXly OO0 MOTOKaMM BEIIECTBA U SHEPIHUH.

DOMOpHOH - paHHSS CTAIMs Pa3BUTHA )KMBOTO OpraHW3Ma OT Hadaya JpOoOJIeHUs sie-
KJIETKH JI0 BBIXO/A U3 AWl WIK U3 MaTEPUHCKOTO OpPraHu3Ma; y paCTeHUH-3apOIbIILL.

DyKapuoThl - 1) >KUBBIE OPTaHU3MBI, KJIETKH KOTOPHIX OOIagar0T OTpaHUYCHHBIMU
MeMOpaHO SAPOM U KJIETOYHBIMHM OpraHOMAaMU; 2) CUCTEMAaTHUYECKUI TAKCOH paHra HaJauap-
CTBa.

Snpo - opraHesia 3yKapuOTHBIX KJIETOK, COJEPKHUT T€HEeTUYECKH MaTepuai, 060co0-
JICHHBIN OT LUTOIJIa3MbI 000JI0YKOM.

SlifiekneTka - *KeHcKas MMoJIoBast KJIETKa; COJePKUT rarjou/IHbIN (IT0JIOBUHHBIN) HaOOp
XpOMOCOM.

2) Tpebosanusn K peiimunz-KOHmMPOJio.

1 monyne
I Tekymas paboTa CTy/I€HTOB KomnuecTtBo
0amioB
1. [Tocemenue nexiuii u paboTa Ha 1aOOPATOPHBIX 3AHATUAX 156.
BeinonHenne caMocTosATenbHOM paboThl 56
I HToroBast KOHTpOJIbHAsA paboTa 10 6.
Bcero: 306.
2 MoAynb
l. Texy1as paboTa CTYA€HTOB KomuuectBo
6amuioB
1. [Tocemenwne nekiuii 1 pabota Ha Ta0OPATOPHBIX 3AHATHIX 156.
BrimonHeHne caMocTosTenbHONU paboTh 56.
Il. HtoroBast KoHTpoJbHAs paboTa 10 ©.
Bcero: 300.
9K3aMEH 40 ©.




VIII. Ilepedyenp memarorn4yeckux M MH(POPMALHOHHBIX TEXHOJIOTHIl, HCIOJIb3yEeMbIX NPH
OCYIIeCTBJIEHUH 00pPa30BaTEeJIbLHOr0 NMpouecca mo AMCHUILIMHE (WIH MOAYJI0), BKJIKYAS
nepeyeHb NMPOrpaMMHOro odecrevyeHuss U WHGOPMANUOHHBIX CIPABOYHBIX cHcTeM (IO
He00X0IMMOCTH)

B mporiecce 0CBOCHUS AUCIUTUIMHBI UCIIOJIB3YIOTCS CIICIYIONUE 00pa30BaTebHble TEXHOJIO-
THHU, CTIOCOOBI U METOJIbI (POPMUPOBAHUS KOMIIETCHIIUI: TPATUIIMOHHBIE U TIPOOIEMHBIC JICK-
UM, JTa0OpaTOpHbIC PaOdOThI, MMCHMEHHBIC U AHAIUTUYECKUE pabOThI, BBITIOJIHEHUE Ipaduye-
CKUX paboT, aHau3 TaONHII, CXeM, Juarpamm, Hamucanue pedeparos, MOATOTOBKA JOKIAI0B-
MIPE3CHTAIHIA, METO/I MAJIBIX TPYIII.

IIporpammHoe obecnieuenne:

Adobe Reader XI — 6ecrnatno

ArcGIS 10.4 for Desktop - Akt npriema nepeaun Ha ocHOBe Jorosopa Ne39 a or 18.12.2014

Bilko 3.4 — 6ecruiatHO

Google Chrome — 6ecruiatao

Kaspersky Endpoint Security 10 qmst Windows — Akt Ha nepenady npas Ne2129 ot 25 oktsi0pst 2016
T.

MS Office 365 pro plus - Akt npuema-niepenaunt Ne 369 ot 21 uromnst 2017

Microsoft Windows 10 Enterprise - Akt npuema-niepenaunt Ne 369 ot 21 urosst 2017

Maplnfo Professional 12.0 - Akt o nepenaye rnpas 1o ycioBusiM foroBopa Ne 26/2014-Y or 10.02.14

Microsoft Visual Studio Enterprise 2015 - Akt npemocrapienus mpas Ne Tr035055 ot 19.06.2017

Mozilla Firefox 46.0.1 (x86 ru) — GecruiatHo

Notepad++ - 6ecruiatao

OpenOffice — 6ecrutatHO

QGIS 2.16.2.16.2 Nidebo — 6ecrmarao

WinDjView 2.1 — 6ecruiatHo

IX. MarepuanbHo-TexHH4YecKkass 0a3a, HeoOX0aMMas JIsl OCYLIeCTBJICHUsSI 00pa3oBaTe/ib-
HOI0 npouecca no JMCHUIINHE (NI MOIYJII0)

HaumenoBanue cnenu- OCHAIIEeHHOCTH CHeHAJIBHBIX IlepeyeHnnb JTMIEH3MOHHO-
AJIbHBIX MOMeLIeHH i MOMelleHU U OMeIeHUH IS ro NPOrpamMMHoOro odec-
CaAMOCTOSITE/IbHOI PadoThI MeYeHus.

PexBU3MTHI MOATBEP-
JKIAIIETr0 TOKYMeHTa

VYueOHast ayTuTopust Uist DkpaHn HacTeHHbIN ScreenMedia MS Office 365 pro plus —
MPOBEACHUS 3aHITHUIH JIEK- 153*203 AKT IpyeMa-Tiepeiadn
uoHHoro tuma, cemuHap- | IIpoexrtop NECNP 410

. . Ne 369 ot 21 utrons
CKOT'O THIIa, KypCOBOT'O [Mepenocuoii HOyTOYyK Dell Ispiron
npoexTHpoBaHus, rpynmo- | 1300 (1.7 GHz) 154 WXGA 512 | 2017,
BBIX Y MHJIMBHyabHBIX MB. 80GB MS Windows 10
KOHCYJIbTAIIUH, TEKYIIETO Enterprise — Akt npue-

KOHTPOJISL ¥ TPOMEKYTOU- | YueOHast MeOeb
HoM arrectarmu Ne 201
kopm. 6 (170021 Teepckas 21 mioms 2017

061, TBepb, ya. [Iporm- Google Chrome — 6ec-
Ha, JI. 3, KOpIL. 2)

Ma-niepeaaun Ne 369 or

miataoe [10.

I'epOapwii ¢pakynsTera reo- | ['epOapubIiii hoHT MS Office 365 pro plus —




rpaduu U T€03KOJIOTHH;
MTOMEIICHUE JIUTsl XPaHCHHSI
U IPOPUIAKTHYECKOTO
o0cmy>)kuBaHUSI y4eOHOTO
obopymoBanus Ne 210;
MOMEIICHUE JIUTsl XPaHCHHUSI
U IPOPUIAKTHYECKOTO
o0cmy>)KuBaHUS y4eOHOTO
o0opymoBaHus, KOPIIL. 6
(170021 Tepckas 00:1.,
Tseps, yiu. [IpomnHa, a. 3,
KOpII. 2)

Cucremubii  Oomoxk  AS  Cel
1200/256/40/
AGP64Mb/CD48/1.44+knaBuary
pa

MomnwuTop 15" Samsung 551s

[TpunTep Xerox «Phaser 3210»

AKT mnpuema-nepenadu
Noe 369 ot 21 wtonsa
2017;

MS Windows 10

Enterprise — Akt mpue-
Ma-iepegaun Ne 369 ot
21 mrons 2017,

Google Chrome — o6ec-
matHoe [10.

[TouBeHnas aboparopus
JUISL TIPOBEJICHUS 3aHATUN
CEMHUHAPCKOT'0 THIIA, KYp-
COBOTO MPOEKTUPOBAHHMS,
TPYIIIOBBIX U UHIUBUY-
QJIBHBIX KOHCYJIbTAIIHH,
TEKYILETro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTeCTa-
muu Ne 208; nomerieHue
JUIs1 XpaHeHus ¥ podu-
JAKTHYECKOTO 00CITYKH-
BaHUs y4eOHOT0 000pyI0-
BaHwms, Kopir. 6 (170021
Teepckast 00i1., TBeps, yiI.
[Ipommna, 1. 3, xkopm. 2)

Becsr JW-1(300r)

Becol LEKI anextponnsie B 2104

Huctumisrop J19-10

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon M501

Muxkpockon M501

Muxkpockon M501

Muxkpockon M501

[Teur mydenpras CHOJI-7,2/110

Ika¢ cymmnbabii HIC-80-
01(+200 C 6e3 BeHTHIIATOPA)

[Ika¢ BeITsSKHON MM € 96 01-Y

[Ixad nyst mabopaTopHOI MOCY b

[Ikad s XuM. peareHTOB

MHorogyHkuroHanbHas 1adbopa-
Topus «-Okonor»

Hab6op yuurens «3Xb 8.300.1»

ITopTaTUBHBIN KOMIUIEKT-
naboparopus «HKB

Kommnbtorep: Cucrt. 6ok iRU-
ErgoCorp 121 P4-631(3000)
/1024Mb/ 120/DVD/FDD+ mo-
uurop 17" ProviewTFT

Cron nabopaTopHbIi (CTONENIHUIIA
- KepaMuKa)

Cron nabopaTopHBbIi (CTONENIHUIIA
- KepaMuKa)

Cron nabopaTopHBbIi (CTONENIHUIIA
- KepaMuKa)

Cron nabopaTopHbIi (CTONENIHUIIA
- KepaMuKa)

Cron nabopaTopHbIi (CTONENIHUIIA
- KepaMuKa)

Cron nabopaTopHBbIi (CTONEIIHUIIA
- KepaMuKa)

MS Office 365 pro plus —
AKT nipuemMa-nepenadu
Ne 369 ot 21 urons
2017,

MS Windows 10
Enterprise — Akt npue-
Mma-niepeaaun Ne 369 or
21 mrons 2017,

Google Chrome — 6ec-

miatHoe I10.




Crton 1a0opaTopHBIii (CTOJICITHULIA
- KEpaMHKa)

Crton 1abopaTopHBIii (CTOJICIIHULIA
- KEpaMHKa)

doroxonopumerp «Ikortect 2020-
4» USB-005 ¢ moBepkoit

pH — metp PH200

pH - metp (Okotect 2000)

pH - meTp (Okorect 2000)

JIa6. o6opynoBaHKEe HOHOCEICK-
TUBHBIH 3JIeKTpo]] 3koHOM Pb-005
C TTIOBEPKOi1

Jla6. o6opynoBaHHE HOHOCETICK-
THUBHBIN 371eKTpo 1 3koHOM K-005
C IIOBEPKOM

Jla6. obopynoBaHue HOHOCEEK-
TUBHBIN JIeKTpo1 3KoHOM CU-005
C IIOBEPKOM

Jla6. obopynoBaHue HOHOCEEK-
TUBHBIN JIeKTpo1 skoHOM Ca-005
C MOBEPKOU

JIa6. o6opynoBaHre HOHOCEICK-
TUBHBIHN 3JIEKTPO]] 9KOHOM
Ca+Mg-005 c moBepkoit

Jla6. obopynoBanue «IKOTECT-
2000-pH-M» -005

Jla6. obopynoBanue «IKOTECT-
2000-pH-M» -005

Talypet nabopanra TJI - MCK

Okcukatop 6/kpana auamerp 150
MM

Okcukatop 0/kpana auamerp 240
MM

[Tepenocnoii npoextop LG LG DX
125, DLP 2500 ANSI Lm

Yyebuas mebenb

IHomeneHus 11l cCAaMOCTOSATEILHOM PadOThI:

HaunmenoBanue
NoMeIleHU i

OcHAIICHHOCTH MOMeIlie-
HU 1JI1 CAMOCTO%-
TeJbHOI padoThl

Ilepeyenb JMLIEH3HOHHOIO
NPOrpaMMHOro odecrneye-
HHUS.
PexBU3MTHI MOATBEPIKIAIO-
LIero JOKYMEHTa

VYyeOHast aynuropus s IpoBe-
JICHUs 3aHATUH JIEKLHOHHOTO
THUTIAa, CEMHHApCKOTO  THIIA,
KypCOBOTO  NPOEKTUPOBAHMUS,
TPYIIIOBBIX W  HWHIWBHUIYah-
HBIX KOHCYJbTAllUH, TEKYIIEro

Kommerotep IRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monntop  E-
MachinesE220HQVB21.
56‘

Adobe Reader XI — Gecruar-
HO

ArcGIS 10.4 for Desktop -
AKT mpuema nepegaud Ha

ocHoBe goroBopa Ne39 a ot
18.12.2014




KOHTpOJII U IPOMEXKYTOYHOU
arrectanimu Ne 111 (170021
Teepckast o061, Tsepp, yiI.
[Ipommna, 1.3, kopir. 2)

Kommerorep 1IRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop  E-
MachinesE220HQVB21.
5e

Kommerorep IRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop  E-
MachinesE220HQVB21.
5

Kommerorep IRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop  E-
MachinesE220HQVB21.
5e

Kommerorep iIRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop  E-
MachinesE220HQVB21.
5e

Kommerorep iIRUCorp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/mouutop  E-
MachinesE220HQVB21.
5e

Komnbrorep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop  E-
Machines
E220HQVB21.5*

Komnbrorep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-
RW/W7S/monutop  E-
Machines
E220HQVB21.5%

Kommerotep iIRU Corp 510
15-

2400/4096/500/G210-
512/DVD-
RW/W7S/morntop  E-
Machines
E220HQVB21.5*

Kommerotep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-

Bilko 3.4 — 6ecrutatHO

Google Chrome — 6ecrutatHo

Kaspersky Endpoint Security
10 g Windows — Akt Ha
nepenady npas Ne2129 or
25 oktsa0ps 2016 T.

MS Office 365 pro plus - Akt
npuema-nepenadn Ne 369 ot
21 wrons 2017

Microsoft Windows 10 Enter-

prise - AT TnpHema-
nepenaun Ne 369 or 21
urois 2017

Maplinfo Professional 12.0 -
AKT 0 mepenadue mpaB IO
ycinoBusiM ~ goroBopa  Ne
26/2014-Y ot 10.02.14
Microsoft ~ Visual  Studio
Enterprise 2015 - Axr
npenocrasieHns  npaB  Ne
Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86
ru) — GecrIaTHoO

Notepad++ - GecrutatHO
OpenOffice — 6ecrmatao
QGIS 2.16.2.16.2 Nidebo —
OecIuraTHoO

WinDjView 2.1 — 6ecrutatHo




RW/W7S/monutop  E-
Machines
E220HQVB21.5“

Ckanep Plustek OpticPro
A320

Vuebnasg mebeib

YueOHasi ayIuTopus JUIsl IPOBe-

JI€HUsl 3aHATUN JIEKIMOHHOIO
TUMA, CEMHHAPCKOro  THIA,
KypCOBOIO  IIPOEKTHUPOBAHMS,
IPYIIIOBBIX W WHJIWBUAYalb-
HBIX KOHCYJIbTAllUM, TEKYILEro
KOHTPOJII U MPOMEKYTOYHOU
arrectanimn Ne 118 (170021
Teepckas o6m., Tsepp, yim.
[MpommHa, 1.3, Kopr. 2)

Jlazepusbrii nmpuntep SAM-
SUNGML-2850D

Jlocka UHTEpakKT.
HitachiStarBoard B kowm-
IJIEKTE CO CTOMKOU

Hocka Oenast  oducHas
maraut «Proff

Kommerorep IRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep IRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep IRUCorp 510
15-2400/4096/500/DVD-
RW

Komnbsrorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep IRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerorep IRUCorp 510
15-2400/4096/500/DVD-
RW

Komnbsrorep iIRUCorp 510
15-2400/4096/500/DVD-
RW

Kommerotep IRUCorp 510
15-2400/4096/500/DVD-
RW

VYuebHnas mebenb

Adobe Reader XI — Gecmat-
HO

ArcGIS 10.4 for Desktop -
AKT mpuema nepegaud Ha
ocHOBe goroBopa Ne39 a ot
18.12.2014

Google Chrome — 6ecrutatHo

Kaspersky Endpoint Security
10 mns Windows — AkT Ha
nepenauy mnpaB Ne2129 ot
25 oktsi6ps 2016 .

MS Office 365 pro plus - Akt
npuema-nepenadud Ne 369 ot
21 wronsa 2017

Microsoft Windows 10 Enter-

prise - AT TnpHema-
nepenaun Ne 369 or 21
nronsa 2017

Maplinfo Professional 12.0 -
AKT 0 mepenaue mpaB IO
ycinoBusiM ~ goroBopa  Ne
26/2014-Y ot 10.02.14

Microsoft ~ Visual  Studio
Enterprise 2015 - Akt
npefocTaBieHuss mpaB  Ne
Tr035055 ot 19.06.2017

Mozilla Firefox 46.0.1 (x86
ru) — GecruiaTHo

Notepad++ - GecrutatHO

OpenOffice — 6ecrutatHO

QGIS 2.16.2.16.2 Nidebo —
OecruiaTHO

WinDjView 2.1 — GecrutatHO

HAC-2KOJIOT - Akt nipeno-
crainenuss npaB Tr063036
or 11.11.2014

Otxomel 3.2 - AKT mpeno-
craBieHua npas Tr063036
or 11.11.2014

[IIB - Dkonor - AKT nipeao-
crainenuss npaB Tr063036
or 11.11.2014

DKo 1eHTp. ABTOTPaHCHOPT-
HOE TMpennpuarue - AKT
MIPEI0CTABIICHUS npaB




Tr063036 ot 11.11.2014
DOxo 1eHTp. Meramioobpa-
00TKa - AKT TMpenocTaBlie-
Hus npaB Tr063036 ot
11.11.2014
Oxo unentp. Ilmactmaccel u
MOJINMEPBl - AKT 1peno-
craBieHusi mnpaB 1r063036
or 11.11.2014
Oxo wneHtp. CBapka - AKT
IIPEIOCTABIICHUS rpas
Tr063036 ot 11.11.2014
Okonor Illym 2 Cranpaprt -
AKT mpenocTaBieHUs] IpaB
Tr063036 or 11.11.2014

X. CBereHust 00 00HOBJIEHNH padoyeil MporpaMMbl TUCHMILVIMHBI (I MOYJIS1)

Ne | OOHoBJIeHHBII pa3- | OnucaHue BHECEHHBIX U3MeHe- | JlaTa m mpoToKoOJI 3acena-
ILIIL nes paéoyeii npo- HUH HHuA Kadenpsl, yrBep-
rpaMMbl IUCHU- AHUBILIET0 U3MEHEHUS
IVIMHBI (MJIM MO-
JLyJist)
1.




