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. AHHOTALIUA

2. leab v 32124y TUCHMILIMHBI (WJIM MOLYJIs1)
Lenp nuctumummabl «buonorus» chopMupoBaTh y CTYyIEHTOB YOEXKIEHHUE B €IUHCTBE
BCEH KMBOM MPHUPOJIBI MIPU BEIIMKOM pa3HOooOpazuu ee GopM M CTPYKTYp, YACIsSsT OCHOBHOE
BHUMaHUE OpPraHU3AlMH M CBOMCTBAM KHUBBIX CHCTEM, TEOPHH IBOJIIOIMHU U Pa3HOOOpa3UIo
JKUBBIX OPTaHU3MOB.

3amayn IUCIIUILIAHBEI:

1. HammeHOBaHHe TUCHMILINHBI (MM MOIYJIsI) B COOTBETCTBHH C Y4eOHBIM IIJIAHOM
buosnorus

- PaccMOTpeHHe COBPEMEHHBIX MPEJICTABICHHH O BOSHUKHOBCHHH W UCTOPHYECKOM pa3-
BUTHH JKU3HH Ha 3eMIe.
- PaccMoTpeHre v OHMMaHue HauOojIee OOIIMX 3aKOHOB OHOJIOTHH: 3aKOHOB Hacle-
CTBEHHOCTH, M3MEHUYMBOCTH U 3BOJIOIMOHHOTO Pa3BUTHS BHJIOB, BKJIFOYAs YEJIOBEKA, U CO00-
I[ECTB

3. Mecto qucuuminnsbl (1 moayis) B ctpykrype OOIT

JucuunianHa BXOAUT B 0a30BYIO 4acTh y4e€OHOTO TUIaHA, MOAYJb €CTECTBEHHOHAYYHBIN.
OcBoeHUE AUCIHUIUIMHBI ONIMPAETCA HA 3HAHUSA, MOJYyYEHHBIE B MPOIECCE U3YUEHUS JUCLUILINH:
XuUMUs, QU3MKa, MOYBOBECHHUE. JIMCIIUTUIMHA 3aKIaIbIBACT OCHOBY JUIS M3ydeHUsl OOIIeH KO-
JIOTUH, OXPaHa OKPY>KaIoIIeH Cpeibl, MPOXOXKACHUS YUeOHOU U MPOU3BOJACTBEHHON MPAKTHK.

4. O0beM TUCHUTIIMHBI (MU MOTYJIs1):

4 3a4eTHBIX eMUHULEI, 144 akaJeMUYSCKUX Jaca, B TOM YHCJIe

Has padora: 49 yacoB. KonTpomns —27 4.

KOHTAKTHAas padora- 68 u.: nekimu — 34 dacos, 1a00paTOpHBIC 3aHATHSA 34 4acoB, CAMOCTOATEIb-

5. Ilepevyennb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHMILIMHE (MU MOIYJII0), COOTHECEeH-

HBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHI 0CBOCHHUsI 00pa30BaTe/ILHON MPOrPpaMMbl

Inanupyembie pe3y/bTaThl OCBOEHHS
o0pa3oBaTesIbHOI porpamMmsi ((pop-
MHpYeMble KOMIIeTeHIINH)

H.na}mpyeMble PE3YIbTAThI oﬁyqe}mﬂ mo J{uCum-

IJIMHE

(MJIM MOIYJI10)

OIIK -1. CnocobeH mpuMeHsATh Oa3oBbIE

3HaHUS (PyHAAMEHTAIBHBIX Pa3/IelioB HAYK O
3emile, ECTECTBEHHO-HAYYHOIO U MaTeMaTH-
YECKOro LIMKJIOB NPU PELIEHUH 3a/1ad B 00-
JIACTH HKOJIOTUH ¥ IIPUPOIOIOIb30BaHUS

OIIK -1.4. Vicionp3yeT 3HaHUA OMOJIOTUU JJISI pe-
HIEHUs 337]a4 B 0071aCTH SKOJIOTUH U TIPUPOIOTIONb-

30BaHUA

7. SI3bIK IpenoaaBaHus pyCCKHUM.

6. ®opma NPOMeKYTOYHOM aTTeCcTALNH - IK3aMeH.

I1. Conepsxanne AMCHUIIMHBI (MM MOAYJIS), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3sziesiam) ¢ yKa-
3aHHeM OTBeeHHOT0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKUX YACOB U BU/IOB yUeOHbIX 3aHATHI

1. Jlns1 cTyieHTOB 04HOM ()opMbI 00yYeHHSI
Ne | Yuebnas nporpamma — Bcero, | KonrtaktHas pabora (dac.) CamocTosiTenb-
HalMEHOBAaHME pa3ZesioB U | yac. Jlexuuu JlaGopatopHsble | Has pabota
TeM 3aHATHS (qac.)
1 | BBemenne. bBuomorms  kak 6 2 4
HayKa O »KMBBIX OpraHU3Max.
CylIHOCTb )KM3HHU.
2 | buoxuMuyeckasi OCHOBA KH3HU 17 4 6 7




3 | YpoBHH oOpraHu3auuu KUBOH 8 2 2 4
MaTepHH
4 | Yuenue o KJIeTKE 14 4 6 4
5 | OyHKIMOHUPOBAHUE: PA3MHO- 6 2 4
JKEHUE U Pa3BUTHE OpPTaHM3-
MOB. ['oMeocTas
6 | OCHOBBI r€eHETHKHU 18 8 4 6
7 | buomornueckoe pazHooOpazme 28 8 14 6
8 | Oxpana Owmonormueckux 00b- 6 2 4
€KTOB
9 | DBOJIIOITMOHHOE YUYCHHE 7 1 1 5
10 | AuTpomoreHe3 — MpOUCXOXKIe- 7 1 1 5)
HUE U DBOJIOIIMOHHOE
pa3BHUTHE YETIOBEKA
Kontposnb 27
Hroro (uac.) 144 34 34 49
YUEBHAS ITIPOI'PAMMA

Pa3nea 1. BBenenne. buosiorunsi kak Hayka o KMBBIX opranusmMax. CyIiHOCTb KU3HHU:
KpaTKasl UCTOPUs pa3BUTHs NPEACTABICHUHN O IMPOUCX0XKIECHUY KU3HU Ha 3emiie. CoBpeMEHHBIN
cucTeMHbIM noaxod. OCHOBHbBIE CBOWMCTBA XKMBBIX cucTeM. OOMEH BEIIEeCTB, €AMHCTBO XUMUYE-
CKOT'0 COCTaBa, pa3JpakXMMOCTb, PEIPOAYKLUS Ha 0a3e penylIMKalUH, PocT, IpUcrnocoOsse-
MOCTb, CAaMOPETYJIALNS, IOJIBUKHOCTb, HACAEACTBEHHOCTh U U3MEHYUBOCTb. ENMHCTBO U OTIH-
YU KUBBIX U HEXKMBBIX CUCTEM. J[UCKPETHOCTh U pa3HOOOpa3ue xu3HH. LlenocTHOCTH Onosoru-
YyecKux cucteM. buonorus kak Hayka o >kuBbIX cuctemax. llonarue o cucremax. OTKpbIThIE U
3aKkpbIThle cucTeMsbl. [losojkeHue OMOIOTUM B CUCTeME Hay4HbIX JucuMIuiMH. Knaccudukanus
OHMOJIOTHYECKUX HAayK. 3HAYCHHE OMOJIOTHH.

Pa3znen 2. BuoxumMuyeckasi 0CHOBA sKH3HU

Xumuueckuu cocmae xknemku. Heopranndecknue u OpraHudeckue coeauHeHus. Bona,
Ouonornyeckas poJib BOJbl B OpraHU3allUU KU3HU. buononumepsr: oOume npeacraBieHus. Y-
JIeBOJIbl, O€JIKU U HYKJIEMHOBbIE KUCIOTHL. CTpoeHue U OHMoJIornyecKkas pojib yrieBoI0B U JIUIH-
noB. CocraB OenkoB. Ctpoenue OenkoB. IlepBuuHas, BTOpHYHAs, TPETUYHAS M YETBEPTUYHAS
CTpyKTypa OenkoB. buonorudeckas poib 6enkoB. CTpoeHHE HYKJIEUHOBBIX KUCIOT. THUIBI HYK-
nenHosbix kucaor. JJHK u PHK. Hykneotuasl, ux crpoenue. lloHATHE KOMIUIEMEHTapHOCTH.
Mogens crpoenus mosiekyibl JJHK, npemnoxennas k. Yorconom u ®@. Kpukom. buonornue-
ckas ponb JJHK. Ilonstue nacneacrBeHHoi nHpopmanuu. OCHOBHbIE BHJIBI U OMOJIOTHYECKAs
posis PHK.

Pa3nes 3. YpoBHHU opranu3anuu ;kMBOH MaTepuH

YpoBHun opranmsaumu  JKU3HH:  MOJIEKYJSIPHBIM, KIETOYHBIA, OPraHU3MEHHBIN,
HOMYJSMOHHO-BUAOBOM, OuoreoneHotnueckuil. M3yuenne Ouonmornueckux OOBEKTOB Ha
Pa3HbIX YPOBHSX OpraHU3alllu.

Pa3nea 4. Cocras, cTpoeHHe M OPraHU3anys KJICTKH KAK OCHOBHOH eJHHHUIbI )KUBO-
ro

Cmpoenue npokapuomuueckux u s3yKapuomuyeckux xiemox. LIUTonorus kak Hayka o
kieTke. Knerounas teopust kak (yHnaMeHTanbHoe Ouosornyeckoe oboOmenue. Mcropus pas-
BUTHS Ki1eTouyHOH Teopuu. OCHOBHBIE 0COOEHHOCTH KieTKu. KileTka Kak ajeMeHTapHas KuBas
CUCTEeMa, CIIOCOOHAasi K CaMOOOHOBJICHHIO, CAMOPETYJISIIUU U CaMOBOCIpOU3BeIeHN0. OTinuus
NPOKAaPUOTUYECKX U 3YKApUOTUYECKHUX KJIETOK. TeopHs mocie10BaTeabHOro 3HI0CUuMOn03a.

Crpoenune u QyHKIMS KIETOUHBIX MeMOpaH. HapykHas U BHYTpeHHSS IUIa3MaTUYeCcKue
MeMOpaHbl. CTpYKTypHBIE CBOICTBa MeMOpaH: MO3aWYHOCTh M JTUHAMUYHOCTb. TpPaHCHOPT Be-
niectB uepe3 memOpany. Lluromnasma. CocraB mutoruiasmel. OTau4Ms cOCTaBa LUTOIIIA3Mbl



pa3HBIX KIETOK.

Oupomnasmaruueckas cetb (JI1C), ctpoenne H ocHOBHBIE (yHKIMU. Kommiekc ["omba-
xu (KT, ctpoenune u ¢pyukimn). Jluzocomel. O6pasoBanue mu30ocoM. CTpOEHHE M COCTaB JIN30-
com. @ynkuuu sms3ocoM. Parounrtos. [ImHOIUTOS.

Pu6ocomsl. Ctpoenue u Gynkuuu pudocom. OTiauuns pubOCOM NMPOKAPHOT U IyKapHUOT.
Mutoxonapunu. OcobeHHocTH cTpoeHus MuToxoHapuii. Cunre3 AT® kak GyHKIUS MUTOXOH-
npuid. KierouHoe apixanue. ABTOHOMHOCTh MHUTOXOHJpUH. KomblieBas MUTOXOHIpHUalIbHAs
JHK. Jlenenne MUTOXOHIpUM. BelOKCUHTE3NPYIOIMMI anmapaT MUTOXOHAPUN. JIBOWHON KOH-
TPOJIb CHHTE3a OenKoB. I'mnoreza mpoucxoxaeHus: MUTOXOHApUH. [lnacTuapl Kak KOMIOHEHT
pacTuTenbHOM KieTKU. Tunsl iactu. Bzaumonpespaiiienue pa3Hbix TUIIOB u1actua. CTpoeHue
K pynkmuu mmactua. Porocunres. Pasmuoxenue miactuna. Komsresas JJHK mmactun. ABto-
HOMHOCTb TUTacTH/. benokcuHTe3npyronmii anmnapar miactua. J(BoitHONH KOHTPOJIb cuHTe3a Oe-
koB. ['unoresa npoucxoxaenus miactu. Llentpuonu, ctpoenue u GpyHkiuu. OpraHoubl IBU-
JKeHus KieTku. KnetouHsil kapkac. Bakyons. Pa3nuuns Mexy KIETKaMH KUBOTHBIX U pacTe-
HUU.

Knerounoe snpo. Pasmepsl u cTpoeHne KiIeTouHOro sapa. SaepHas 000104Ka, HYKIIEO-
IU1a3Ma, XpoMaTtuH U xpomocoMbl. CtpoeHue xpomocoMbl. CTpoeHHe M (YHKLUHS SAPBILIKA.
OyHKIMH Aapa. Bzaumoaencreue Mexx 1y KJIETKAMHA B OPraHU3Me.

HacnencrBennast ungopmanus U ee peanusanus B kieTke. 'eHbl. MaTpuuHbIil CHUHTE3.
Tpanckpunuus. Tpancnauusa. KogoH (Tpumuier) Kkak JUCKpEeTHAsi €IUHUIA TEHETHYECKOI0 KoAa U
ero coiictBa. Cunre3 Oenka Ha pubocomax. Perymsuus cuntesa. [lyTh oT rena k npusHaky. W3-
MeHeHUs reHoB. LleHTpaiibHas Jorma MOJIeKyJIsspHONH OMOIOTHH.

Pazgen 5. dyHKHUOHUPOBaHME OpPraHu3MoB. PasMHoOKeHMe, pasBUTHE U B3aMMO-
AelicTBHE OPraHU3MOB

PazmHosxenue oprannzmoB. [losoBoe u Gecrionoe pazmHoxkeHue. Tumel Gecrosnoro pas-
MHO’K€HUs. bruosornyeckuii CMbIC pa3HbIX TUIIOB PA3MHOKEHHUSL.

Jlenenue 3yKapuOTUYECKOM U MMPOKApUOTHUYECKOHN KieTku. Muto3. Ctanun muto3sa. Ilo-
HATUE KJeTouHoro nukina. Murepgasza. buonornueckoe 3HaueHre MuTo3a. Meio3 Kak TUIl Jiene-
Hus kietkd. Craaun meio3a. Konsroranus u kpoccuHrosep. buonorndeckoe 3HaueHne Menosa.
JIunmonIHBIN ¥ TaIuTIOUAHBIA HA0OPHI XPOMOCOM B sijipe KJeTkH. OIIoA0TBOPEHHE. 3UToTa.

DKOJIOTHYECKHE OCHOBBI JKU3HEAEATEIbHOCTH OPraHU3MOB. DKOJIOTHYecKHe (PaKkTophl U
dbopMbl MX BO3JIEHCTBUS Ha opraHu3Mbl. Ku3HeHHble (OpPMbI OpraHu3MoB. buomHMKaIUS.
Konuenmus skocucreM. Tpopudeckue, pyHKIIMOHATIBHbBIE U CTPYKTYPHBIE CBSI3U.

Pa3nes 6. OcHOBBI reHeTHKH. 3aKOHOMEPHOCTH M3MEHYMBOCTH U MEXaHU3MBbI Iepe-
Aa4YM HACJIeACTBEHHOH HH(popManu

I'eneruka xak Hayka. Kparkas uctopus reneruxu. Pabotel I'. Mennens, B. Moranucena,
T. I'. Moprana, C.C. UeTBepHuKOBa U IPYruX F'€HETUKOB. XpOMOCOMHAas TEOPHUS HACJIEICTBEHHO-
CTH.

Jlokanu3auus reHoB B XpoMocoMax. CBolcTBa reHOB. AJIIENIN KaK CTPYKTYPHOE COCTOSI-
Hue reda. [IpuszHak u red. 'omoaoruunubie XpoMocoMbl. JIOMHHAHTHBIE M PELIECCUBHBIE MPU3HA-
k. Henonnoe nomuuupoBanue. IIpaBmiio qoMuHHpOBaHMs. [ OMO3UIOTHBIE U T€TEPO3UTOTHBIE
ocobu. OnbITel I'. MeHiens no cKpemrBaluio ropoxa.

OCHOBHBIE NOJOXKEHUS COBPEMEHHOM reHeTuku. HacnenctBeHHOCTh. OCHOBHBIE 3aKOHBI
HAaCJEeJACTBEHHOCTH. 3aKOH 4YHCTOTBI raMer. HeszaBucumoe HacnenoBanue. CleIuIeHHOE
HacienoBanue. [I'pynmbl  cuemieHus.  KpoccuHrosep Kak — HapylI€HHE — CLETUIEHHOTO
HacjenoBaHMus. buomornueckoe 3HaY€HHWE KPOCCHHIOBEpa. AHAIM3UPYIOLIEE CKpEIIMBAaHUE.
Yacrora kpoccuHrosepa. KapTel reHoB. I'eHeTnka mosa. XpOMOCOMHOE OIpEAENIEHUE IOoJa.
[TonoBeie xpomocombl. Aytocombl. [Ipu3Haku, CHEMIEHHBIE € MOJOM. ['OMOramMeTHbId |
rereporaMeTHsli 1Tod. [lpu3Haku M OOJE3HH, CHEMJIEHHBIE C IOJOM. 3aKOHOMEPHOCTH
NPOSIBJICHUS W HACJIEOBaHWsA JTUX MNPHU3HAKOB. lluToruiasmaTmyeckas HaCIIEICTBEHHOCTD.
3aKOHOMEPHOCTH Iepelayd LUTOIIa3MaTUYECKOW HAaclIeCTBEHHOCTU. B3aumopneictsue u
MHO>KECTBEHHOE JIEHCTBHE T'€HOB.



HacneactBennocts u cpena. Ilonstue renHoruna u ¢eHoruna. MI3MeHUMBOCTh Kak pe-
3yJbTaT B3aUMOJICUCTBHS Opranu3Ma u cpeasl. Hopma peakunu. 3mMeHUMBOCTH U €€ BUBL. 3a-
KOHOMEpPHOCTH M3MEHYHUBOCTH. MonudukanoHHas U HAcJIeJICTBEHHAs U3MEHYMBOCTh. Xapak-
TEp, OTIMYUTEIbHBIE 0COOEHHOCTH M OMOJIOTHYECKOE 3HAYCHHE MOIM(UKAITMOHHONW N3MEHYNBO-
ctu. KomOunaTuBHAas n3MeHUUBOCTh. McTOuHMKY U OHOIOrHYecKoe 3HaueHne KOMOMHATHBHOM
n3MeHunBocTU. [TonoBoil mporecc 1 KOMOMHATHBHAS M3MEHYMBOCTh. MyTallMOHHAs M3MEHYH-
BOCTb. THIIBI MyTallMii: TEHHbIE, XPOMOCOMHbBIE, FeHOMHbIE. CBOICTBAa MyTauuii. buonornueckoe
3Hau€HUE MyTalui. DKCIIEpUMEHTAIBHOE NOIydeHre MyTaluil. CoMaTnyeckue U reHepaTuBHbIC
MYyTaluu.

Maxkpoasontonusi. OCHOBHBIE HaIpaBJiIE€HMsI 3BOJIOLUMOHHOrO mponecca. lIporpecc u
perpecc B aBosonnn. Apomopdos. Mnnoananrarus. Jlereneparius. COOTHOIICHHE HAMPABICHUNA
sBomronu. HeoOpatumocts 3Bomionuu. HepaBHOMEpHOCTh 3BoMOUMHU. JlMBEpreHTHAs,
KOHBEPreHTHAs U NapajljiesibHask YBOJIFOLUS.

Pa3nen 7. Muoroo6pa3ue oprannieckoro mupa. buosiornueckoe pazaoodpasue

[Tonstue o cucremaruke. [IpuHuuns! cucremaruku. OCHOBHAsI XapaKTEPUCTUKA BUPYCOB
U KJIETOYHBIX OPTaHU3MOB. Tpu JOMEHa B COBPEMEHHOW KiacCH(PMKALUU KUBBIX OPTaHHU3MOB:
Apxebakrepun, Dybaktepun U JykapuoThl. [IpokapuoTsl u sykapuoThl. JleneHue 3ykapuoT Ha
[IapCTBa: MPOTOKTHUCTHI, PACTCHHUS, J)KUBOTHBIC U TPUOBI.

Pa3znen 8. Oxpana 6mosiornyecKkux 00beKTOB

['mobGanbHBINA, perHOHANBHBIN, JIOKAIBHBIH YPOBHU OXPAaHBI OMOJIOTHUYECKOTO Pa3HOOo0pa-
3us. buostuka.

Pa3nes 9. DBosoinoHHOE yYeHUe

Kpatkas ucropus pa3BUTHS NpEACTaBICHUN 00 3BOIIOIUU Oprannyeckoro mupa. Jonap-
BUHCKHE TIpe/CTaBlIeHUs] 00 3Boftonuu. DBomonuonHas konuenuus XK.b. Jlamapka. [Ipeamno-
ceUTkd fapBuHH3Ma. OcHOBHbIE mojoxeHus Teopun Y. JlapBuna. CriocoOHOCTH BHUJOB K He-
OTpaHUYEHHOMY pa3MHOXeHHI0. bopr0a 3a cymectBoBanue u ee ¢opmbl. OnpeneneHHas u He-
ornpezeneHHas N3MEeHYUBOCTh. [loHATHE ecTecTBEHHOTrO 0TOOpA.

Jloka3zaTenbcTBa 3BOMIONUU. ENMHCTBO XMMHMUECKOTO COCTaBa M MPUHLHUIIOB (PYHKIIHO-
HUPOBAHHUS XHUBBIX CYHIECTB. DMOpHOIOTHYeCKrEe, MOPPOIOTHUYECKUE, MalleOHTOIOTHYECKHE,
Ouoreorpaduueckrue U reHeTUYeCKue JI0KazaTeabcTBa Boonnu. [lonarue o Buae y pacteHui,
JKUBOTHBIX, TPHOOB U MUKPOOPTaHM3MOB. BUJT Kak reHeTHYecKas CHCTeMa M OCHOBHAsl €UHUIIA
cucrematuku. Kareropuu Buga. CTpykTypa Bua, reorpadpuieckie pachl, HOMYJISIIHH.

OcCHOBHbBIE TOJOKEHHSI CHHTETHYECKON TeopuH sBomonnu. Kparkas ucropust hpopmupo-
BaHUsl COBPEMEHHBIX MPEJCTABIECHUN 00 IBOJIOLUMU. YUeHUE O MUKpodBomonuu. [lomymsmus
KaK dJIEMEHTapHasl SBOJIIOIIMOHHAS €MHUIIA. XapaKTepUCTUKA MOMYISIIIUU. DIeMeHTapHbIe (ak-
TOPbI 3BOJIOLMH: MYTAIlMOHHBIN Mpoliecc, KOMOMHATUBHAS U3MEHUYMBOCTb, IIOTOK T'€HOB, MOIY-
JISIIUOHHBIE BOJIHBI, TEHETUYECKUI Ipeiid, n3omsamus (orpaHUYeHne TaHMHUKCUH). TUTIBI U30JIs-
1uy. 3Haue€HUe U30JISUHU B IBOJIOLMU. EcTecTBEHHBIN 0TOOp KaK Hampasistonias U JABHKYILAs
cuia sBostori. CoBpeMeHHbIE MpeJICTaBlIeHHsI 0 00phOe 3a CyIIeCTBOBAHHUE U €CTECTBEHHOM
otOope. @opMmbl dnuMHUHALMK. [ eHeTHueckuii BKia B Oyayiiee nokoneHue. @opMbl eCTECTBEH-
Horo otOopa. Pe3ynbraThl AelicTBUS ecTecTBEHHOTro oToopa. IlonoBoit oto6op. MHAMBHAYaIbHBIN
U TPYIIIOBOM O0TOOD.

BosHukHOBeHHE amanTanuii  Kak ~pe3yiabTaT JIEUCTBUS  €CTECTBEHHOrOo OTOOpa.
OTtHocuTeNbHBINA XapakTep ajantauuu. BumooOpasoBaHue - pe3yabTaT MUKPOIBOIIOIMOHHBIX
nporieccoB. OCHOBHBIE MYTH W CHOCOOBI OOpa3OBaHUsI HOBBIX BHJIOB. AJUIONATPHUECKOE H
cUMITaTpudecKkoe BugooopazoBanue. [Ipumeps Bumoobpa3oBaHus.

Pa3znen 10. AHTponoreHe3 — NpoMCXoKIeHNE H IBOJIOIIMOHHOE PA3BUTHE YeJI0BeKa

[IpoucxoxaeHre 1 3BONIOIIMOHHOE pa3BUTHE dyenoBeka. [lomojkeHne yenoBeka B CUCTe-
Me KHUBOU MPUpObl. MeCTO COBPEMEHHOT0 YEJIOBEKA B CUCTEME MJIEKOMUTAIOIIMNX, OTPsia MpH-
MaTOB, ceMelcTBa roMUHU. VIckomnaeMble TOMUHUABI U UX CUCTEMaTH4ecKoe nosoxenue. Llen-
TPBI IPOUCXOKJICHUS U ITyTU PACCENICHUS, paChl COBPEMEHHOTO yesoBeka. ['eHeTuka 1 sKonIorus
yesioBeka. bruonornueckuii U conuanbHbIN KOMIIOHEHTHI B UCTOPUYECKOM PAa3BUTHH YEIOBEKA.



I1l. Ilepeyens yuyeOHO-MeTOANYECKOT0 OOecledeHHs AJIsi CAMOCTOAITEbLHOH PadoThl 00y-
YA IUXCS M0 TUCHHUILINHE (M MOTYJII0)
1.  IlnasHbl 1 METOAMYECKHE YKa3aHUSI IO MMOATOTOBKE U BBIIOJHEHHIO Ta0OpaTOPHBIX paboT
1.  IIpumepHble TECTHI IO KypCy
2. Bompocsl a1 MOATOTOBKY K 9K3aMEHY
3. IlepeueHb OCHOBHBIX MOHATUH 110 AUCLUILIIMHE

IV. ®oHa oneHOYHBIX CPeICTB /AJIsi NMPOBedeHUs] MPOMEKYTOYHOH aTTecTauuu 00ydaro-
LIUXCS N0 JMCHUIIHHE (MJIN MOAYJIIO)

1. TunoBble KOHTPOJIbHbIE 3aJaHUS /JJIsl NPOBEPKH YPOBHS C()OPMHPOBAHHOCTH KOMIIe-
tenuuu OIIK-2. Bnanenune 0a30BbIMU 3HAHUSMH (YHIAMEHTAIBHBIX Pa3/IeioB OHOJOTHH,
9KOJIOTHMH B 00beMe, HeOOXOIMMOM JIi OCBOCHHSI OMOJIOTHYECKHX, SKOJIOTMUYECKUX OCHOB B
HKOJIOTUM W TPHPOJIONOIB30BaHUH, METOJaMH OTOOpa M aHaiu3a OMOJIOTMYECKHX Mpoo, a
TaK)ke€ HaBbIKAMU HUJICHTU(UKALWU U OMUCAHHS OMOJIOTMYECKOro pa3Hoo0pas3usi, €ro OLEHKH
COBPEMEHHBIMU METO/IaMHU KOJMYECTBEHHON 00paboTKu nH(OopMaIiu

Jtan ¢popmMupoBaHus

KOMIIETeHI[UH, B KOTO-

POM y4acTByeT QUCIH-
MJIMHA

TunoBbie KOHTPOJIbHbIE 32/1a-
HHUS JJIS1 OLIEHKH 3HAHUH,
yYMeHMii, HABbIKOB (2-3 npu-
Mepa)

IToxa3aTenu u KpuTepuu
OLICHUBAHUS KOMIIETEH-
MU, KA OLleHUBAHUA

2-¥ yTan 1.IlpuroroButs BpeMeHHbIe npe- | IlpaBuibHbI BbIOOp anro-
BJa/1eTh napaThl JUIi MUKPOCKOIHMPOBA- | pPUTMAa pEIIeHHs MpoodiieM-
HUS [IOJl CBETOBBIM MMKPOCKO- | HOM CHUTyallMM, JlaHa BepHas
TIOM. OIIEHKa  IOCJIeI0BATEIbHO-
2. IlpoBectn aHanM3 OTJIMYMHA | CTH MMOATOTOBKH IPENapaToB
MPOKAaPUOTHYECKOH KIETKH OT | 1o Meroauke — 8-1006.
HBKAaPUOTHYECKOH. Henocrarounast aprymenra-
3. IIpoananm3upoBarh OTJIMYUS | Ul BBIOOpa criocoba moaro-
CTPOCHUS ¢doroTpohHOI | TOBKM Ipenapara U, OTCIO/a,
(ocMoTpo(HOIT) U TeTepoTpod- | CHIKEHHOE €ro KauecTBO —
HOM (paroTpoHOI) KIETOK. 6-76.
Herounoctu B ¢dopmynu-
POBKax INpH CONOCTaBIECHUU-
4-50.
OmmOku B BBIBOAAX, pac-
KPBITUM COJIEP’KaHUS U Tep-
MUHax — MeHee 30.
2-i ITan 1. IpuBectu o6myto ¢opmyny | [IpaBuneHbIl BBIOOpP ayro-
yMeTh JUIS BCEX YIJIEBOJIOB M MOSCHUTH | pPUTMA pPEUIEHUs NPOOIeMbl
Ha MMPUMEpE MEHTO3 U TEeKCO3. naHa BepHas (dopmyna |
2. Jlatp obmyro ¢opmyny [uid | MpaBUIbHOE OOOCHOBaHHE —
AMHHOKHCIIOT W TOSICHHTH oco- | 8-106.
OEHHOCTH MENTHIHOM CBA3U. Henocrarounast aprymenra-
3. Jlate obmiyro (hopmysy JIMIH- | U BbIOOpa pemreHus — 6-
JIOB U CXeMy CTpOEHHusl ux moise- | 70.
KYIL. Herounoctu B  ¢dopmynu-
poBkax-4-56.
OmmOku B BBIBOJAX, pac-
KPBITUU COJEpXKAHUA U Tep-
MUHax — MeHee 30.
2-ii yTan 1.HapucoBare  obmyto  cxemy | IIpaBunbHbIii BeIOOp airo-




3HATh CTPOCHUS HYKIJICOTHUIOB. pUTMa pemnieHust MpoOIeMbl
2. O003HaYNTh OCHOBHBIC BOJO- | laHAa BepHas ¢dopmyla u
POJIHBIC CBSI3M MEX]y HYKJICOTH- | MPAaBUILHOE OOOCHOBAaHUE —
JlaMU pa3HbIX Iienei B Mojekynax | 8-100.

HYKJICHHOBBIX KHUCIIOT. Henocrarounast aprymeHra-
3. IlosicHUTH CYIIHOCTh TE€HETH- | LU BBHIOOpA pelieHus — 6-
YECKOro Koja 70.
Herounoct B dopmyiu-
poBkax-4-50.

Ommbku B BBIBOJAX, pac-
KPBITUU COJEPXKAHUS U TEp-
MHHaX — MeHee 30.

V. IlepeyeHb OCHOBHOII 1 10TIOJTHUTEILHON Y4eOHOI JIMTepaTypbl, He00X0AMMOIi 17151 OCBOEHHS
JUCHMIIMHBI (WM MOYJISA)

a) OcHoBHas JIUTEpaTypa:

1. buonorus : yueOHUK U TIpakTUKyM jjist By3oB / B. H. Spwirun [u ngp.] ; nox pe-
nakmued B. H. Speiruna. — 2-e uzn. — Mocksa : U3znarensctBo FOpaiit, 2023.
— 378 ¢. — (Broicmiee oOpazoBanue). — ISBN 978-5-534-07129-0. — Tekcr :
anekTpoHHbit // OOpasoBarenvHas mmiatdgopma HOpait [caiit]. — URL:
https://urait.ru/bcode/510542 (nata ob6pamenus: 31.05.2023).

2. I'ameB, C. H. MaremaTndeckue METOABI B OMOJIOTHH: aHAIN3 OMOJIOTHYCCKUX
JAHHBIX B cucTeMe Statistica : yueOHoe nmocobue s By3oB / C. H. I'ames, @. X.
bernsesa, M. 0. JIynunoc. — Mocksa : U3narensctBo FOpait, 2022. — 207 c.
— (Bricmee o6pazoBanue). — ISBN 978-5-534-02265-0. — Texkcr : a7neKTpOoH-
Heii  //  OOpazoBarenbHas miargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/492334 (nata obpamenus: 31.05.2023).

0) 1OMOJIHMTEIbHAs JIUTepaTypa:

1. buosiorus : yueOHUK M MIPAKTUKYM I CPEIHEr0 MpodhecCuoHaIbLHOTO 00pas3o-
Banus / B. H. Speirun [u ap.] ; mox penakuueit B. H. Speiruna. — 2-e uzn. —
Mockga : M3narensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccrnonanbHOe 00pa-
3oBanue). — ISBN 978-5-534-09603-3. — TekcT : anextponHsblii // OOpa3zoBa-
TenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618 (nata
obOpamenus: 31.05.2023).

VI. IlepeyeHsb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTu «VIHTepHeT», HE0O-
XOIMMBIX /15l OCBOCHUS! AUCHUIIMHbI (MJIA MOLYJIs1)

- Caiit lHCTHTYTa MUPOBBIX IPUPOAHBIX pecypcoB. Pexxum goctyma: WWW.Wri.0rg

- MuHucrepctBO  HpUpPOAHBIX  pecypcoB U dkoiormm P®D. Pexmm  nmocryna:

http://www.mnr.gov.ru/

Cospemennvie npogpeccuonanvhvie 0a3bl OAHHBIX U UHDOPMAUUOHHbBIE CHPAGOUHbBLE
cucmemol:

- Hamwonaneusinii atmac Poccun (Dmextp. pecypc): B 4 T.. Pexxum mgocryma:  http://xn--

80aaaalbhnclccilcl5cdep.xn--plai/

- Hayunast 6ubnuorexa TBI'Y — http://library.tversu.ru;
- PenosuTopuit Hayunbix myonukanuii TBI'Y — http://eprints.tversu.ru .
- Hayunas snextponnas 6ubnmoreka eLIBRARY http://elibrary.ru/

VII. Meroanyeckue ykazaHus JJisi 00y4al01IUXCS 110 OCBOCHUIO THCHUILIMHBI (MU MOIYJIs)



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/

1) Cooepsrcanue memoouueckux pazpaéomox

1.Il;1aHbI 1 MeTOAUYECKHE YKA3AHUS 110 MOAT0TOBKE M BBINOJHEHHUIO J1a00paTop-
HBIX padoT (colepkaHue JJabopaTOPHBIX padoT)

JlabopaTopnasi paGota Ne 1-3.

Tema 3ansaTus: bBuoxumuyeckass OCHOBA KU3HU

3aganusn: 3aprcoBaTh XUMUYECKYIO CTPYKTYPY U MPOAHATH3UPOBATH OCHOBHBIE TPYIIITBI
OpPraHUYeCKUX BEIIECTB

JlaGoparopHasi padora Ne 4.

Tema 3aHsATHA: YPOBHU OpraHU3alMY )KUBOW MaTepuu

3aganusn: 3apucoBaTh U MPOAHAIU3UPOBATH TaOJIUIly YPOBHEH OpraHu3alliy KUBON Ma-
Tepuun

JlaGopaTopHas padora Ne 5-9

Tema 3ausaTHus: YyeHue 0 KIETKE

3apanus: [IpuroToBuTe BpeMEHHBIE Mpenaparbl, 3apUCcOBaTh U MPOAHAIU3UPOBATH HUX,
WCIIOJIB3YSI MUKPOCKOITUYECKYIO TEXHUKY

JlabopaTopnas padora Ne 10-11
Tema 3ansiTusi: OCHOBBI T€HETHKH
3agaHuA: pelInTh 33J]a4l O HACJIeI0BaHUU MPU3HAKOB, UCIIOJIb3YS 3aKOHBI MeHens

JlabopaTopHnas padora Ne 12-17

Tema 3ansaTusi: buonoruueckoe pasHoodpasue

33}13““6: MMpoaHAJIM3UPOBATL OCHOBHBLIC I'PYIIILI KMBBIX OPraHM3MOB, WX KU3HCHHBLIC
IIUKJIBI, POJIb B IPUPOJIC U B )KU3HU YEJIOBEKA

JlabGoparopHasi padora Ne 18.
Tema 3aHATHA: DBOJIOLUOHHOE YUCHHE
3aganus: 3apucoBaTh U MPOAHATM3UPOBATH BU3YAIM3HPOBAHHBIC MpEACTaBICHUS 00
ABOJIIOLIMY U OCHOBHBIE TEOPHUH IBOJIIOLIMOHHOIO IIpoliecca
2.I1puMepHBIE TECTHI O KypCy
1. T'naBHBIMU XMMHUYECKHMU 3JIEMEHTAMHU B COCTaBE KUBOTO OpraHU3Ma SIBJISIOTCS:
(Bapuanmsi omeemos)
a)Si,H, Fe, O, S, N;
0) O, Fe, N, S, Ca, K;

B)H, O, N, Si, P, K;
NH,OCK,P,S;
mH O CN,P,S.

1. buononumepamu SBISIOTCA:

(Bapuanmsi omgemos)

a) OeJIKH, )KUPBI, YIIIEBOAbL;

0) OeKu, HEKOTOPbIE YIIIEBOAbI, HYKJIEHHOBBIE KHCIIOTHI;
B) KMPBI, MOHOCAXapUJIbl;

I') HyKJICMHOBBIE KUCIIOTHI, JKUPBI;

1) IPOCTHIE caxapa.

2. Mounekyna 6eKa COCTOUT U3 MOHOMEPOB, B KAUeCTBE KOTOPHIX BHICTYIAIOT:
(Bapuanmsi omgemos)

a) HYKJICHHOBBIE KHCIIOTHI,

0) >KUDBI;



B) aMUHOKHCIIOTHI;
') MOHOCAXapHu/ibl;
n) ATO.

3. ®yHKIHHU, KOTOPBIC BBITOJIHSIOT TOJIBKO OCIIKU:
(Bapuanmwvi omeemos)

a) pepMeHTaTUBHAS, CTPOUTEIIbHAS,

0) hepMeHTAaTUBHAS, JBUTATEIHHAS;

B) CTPOUTEIIbHAS, YHEPTeTUIECKAs;

T') 3alUTHAs, IBUTATEIIbHAS;

1) SHEpTreTUYeCcKasi, 3aIluTHasL.

4. Tlo kakoMy MpPU3HAKY MIPOKAPUOTHI OTIMYAIOTCS OT IBKapuoTa?
(Bapuanmwvi omeemos)

a) OrcyrcrBue /IHK B knetke;

0) [IpucyTcTBHE 3aTIaCHBIX BEIIECTB;

B) Hanuume B kieTke Bcero ogHoM konblieBoit monekynsl JJHK;

r) [IpucyTcTBUE MIIOTHON KJIETOYHON CTEHKHU;

1) OTCyTCTBHE LUTOIIIA3MBI.

5. Kakoe cBoiicTBO mpucyIle TOIbKO MPOKAPHOTHIECKUM KIeTKam?
(Bapuanmwvi omeemos)

a) orcyrcTBuUe cBsizu Mosekyibl JIHK ¢ Genkamu-rucronamu;

0) HanTM4rMe MEMOpPaHHBIX CTPYKTYD;

B) IPUCYTCTBHE PUOOCOM;

I') HaJIM4ue AByMEMOpaHHbIX OpraHeL;

1) HaJIM4re )KT'yTUKOB, YCTPOCHHBIX IO cxeme 9+2.

6. YHuBepcaibHas OHoJornyeckas MeMOpaHa COCTOUT, B OCHOBHOM, U3:
(Bapuanmwvi omeemos)

a) IBOMHOTO CJI0S MOHOCaXapUAOB U ABYX MOHOCIIOEB OEJIKOB;

0) MOHOCIIOS ITOJIMCaXxapua0B U (OCHOTUINIOB;

B) YIJIEBOJIOB U JBYX CIIOEB OETKOB;

T') YIJIEBOJIOB U CJIOSI OCJIKOB;

1) IBOMHOTO 1051 (hOCHOTUTUAOB U ABYX MOHOCIIOEB OEIKOB;

7. Cucrema MeMOpaHHBIX KaHAJIBIEB, IUCTEPH, MPOHU3BIBAIONINX BCIO IIUTOIIA3My KJIETKH U
CBSI3BIBAIOIIIME MEX1Y COOOH coceTHUe KIIeTKH, ITO:
(Bapuanmwvi omeemos)
a) SHAOIIa3MaTHYeCKasl CeTh;
0) pubocoma;
B) JIN30COMBIL;
I') BaKyOJIM3alus;
n) anmnapat ['omabmku.

8. Uro co0oii mpeaCTaBIsAI0T MUTOXOHPUU?
(Bapuanmwvi omeemos)
a) IByMeMOpaHHbIE OpraHesUIbl, B KOTOPHIX IPOUCXOJUT OKUCIUTENbHOE POChOpUINPOBAHUE;
0) ogHOMEeMOpaHHBIE OPTaHEITbI, YIACTBYIOIINE B CHHTE3€ YTJIEBOIOB;
B) IByMEMOpaHHbIE OpPraHeIlIbl, CoJleprKallue MPOTEOTUTHYECKHE (DEPMEHTHI;
') OIHOMEMOpaHHbIE OpraHeIUIbl C CEKPETOPHON PyHKIIHEH;



1) IByMeMOpaHHbIE OPTaHEeIIbI, COACPIKAITNE XITOPODHILI.

9. UYto coboii mpeaCTaBISAIOT XJIOPOILIACTHI?
(Bapuanmwvi omeemos)
a) IByMeMOpaHHbIe OpraHeslibl, B KOTOPBIX MPOUCXOIUT CUHTE3 JIUIUIOB;
0) IByMeMOpaHHbBIE OPTaHEIIbI, COJIePIKAIITNE MPOTCOTUTHISCKHUE (DEPMEHTHI;
B) OJTHOMEMOpaHHBIE OPTaHEIIJIbI C CEKPETOPHOM (PYHKITHEH;
') OJHOMEMOpaHHbIE OpraHesIbl, yYaCTBYIOIINE B CHHTE3€ YITIEBOIOB;
1) IByMeMOpaHHbIE€ OPraHesUIbl, Y4aCTBYIOLINE B CHHTE3€ U 3allaCaHUU YTIIEBOOB.

10. Kaxkue opraHesuibl OTHOCSITCS K HE3€JICHBIM TUIACTHIAM.
(Bapuanmwvi omeemos)

a) PHIOTIA3MATHYECKAs! CETh;

0) pubocoma;

B) XPOMOILIACTBI, JICHKOILIACTHI,

I') BaKyoJIl;

1) XJIOPOILJIACTHI.

11. KakoBa ocHOBHas (pyHKIIMA anmnapara (komruiekca) [ obxi.
(Bapuanmwvi omeemos)

a) GOTOCHHTETUYECKAS;

0) cuHTe3 Oerka;

B) BCAChIBAKOIIA;

I') CeKpeTOpHasi;

1) CHHTE3 HYKJICHHOBBIX KHCJIOT.

13. Kakyro ¢pyHKIIUIO BBIOTHSIET KJIETOUHOE SIIPO?
(Bapuanmwvi omeemos)
a) MOTJIOLIAET MUTATEIbHBIC BEIIECTBA;
0) cuHTEe3UpyeT OeNKY;
B) KOOPAMHHUPYET BCE BHYTPUKIETOYHBIC TIPOIECCHI;
T') CEKPETOPHYIO;
1) pOTOCHUHTETUYECKYIO.

14. 113 gero cocTosT XpOMOCOMBI?
(Bapuanmwvi omeemos)
a) u3 PHK u GenkoB ¢epMeHTOB;
6) u3 JIHK u 6enKkoB rucTOHOB;
B) u3 JIHK u GenkoB ¢epMeHTOB;
T') U3 YIJIEBOJIOB M HYKJIEMHOBBIX KUCIIOT;
n) n3 PHK u 6e1koB rucToHOB.

14. Bakyounb. CTpoeHHe U QyHKIUH.
(Bapuanmwvi omeemos)
a) BMECTHJIHIIE OCIKOB;
0) oTrpaHUYEHHOE MEMOPAHON BMECTHIIUIIE KJIETOYHOTO COKa;
B) KOOPJMHHUPYET BCE BHYTPUKJIETOUHBIE TPOLIECCHI;
T') CEKPETOPHYIO;
1) (POTOCHHTETHUYECKYIO.

15. KaxoBbl pyHKIIUN pudOCOM?
(Bapuanmwvi omeemos)



a) CHHTE3 yTJICBOJIOB;

0) cUHTE3 OCIIKOB;

B) CHHTE3 CaxapoB M JIMIUIOB;
T') OTJIOIICHNE BEIIECTB;

1) GOTOCHUHTE3.

16. Kakas ¢a3a B KJICTOYHOM IIMKJIE CaMasi TIPOJIOJKUTEIIbHAS?
(Bapuanmwvi omeemos)
a) uaTepdasa;
0) mpocasa;
B) aHa(a3za;
r) Metadasa;
n) Tenodasa.

17. KakoB pe3ynbTaT MUTOTHUYECKOTO JICJCHUS (HEIPSIMOTO EJICHUS KJICTKH)?
(Bapuanmwvi omeemos)
a) MOJy4arTCs 4 TCHETUYECKU UICHTHYHBIC KICTKH;
0) mosrydaroTcst 2 TeHETHYCCKH UICHTHYHBIC KIICTKH;
B) MMOJIYYaOTCs 2 TEHETHYECKH PA3HOPOTHBIC KIICTKH;
T') IOJIyYatoTCs 4 TeHETUYECKH PAa3HOPOIHBIC KIICTKH;
1) IOJYYarTCs 4 KISTKH, OJIMHAKOBBIC I10 TEHOTHITY ¢ MATEPHUHCKOM.

18. Kaxkas da3za metioza camasi mpoAoKUTEIbHAs?
(Bapuanmwvi omeemos)
a) renodasa Il nenenus;
0) metadasa | nenenus;
B) aHacda3za ll;
r) npodasa | genenus;
n) tenodasa ll.

19. Kakum crmoco0oM pa3MHOKAIOTCS KIIETKH ITPOKApUOT?
(Bapuanmsi omeemos)
a) MUTO3;
0) Meiio3;
B) IOYKOBAHUE;
I') PeIyKIIMOHHOE JICJIEHUE;
1) IPSIMOE KJIETOYHOE JIeJIeHUE (aMUTO3).

B nporecce camocTosTenbHON pabOThl CTYI€HTBI OCBAUBAIOT pa3zeiibl IPOrpaMMBbl, He
OCBEIICHHBIC Ha JIEKIUSIX, TOTOBATCS K JIAOOPATOPHBIM 3aHATHSIM. B TTOMOIIE caMOCTOSTENb-
HOW paboTe CTYJAEHTOB MPOBOJASATCS CIIUCOK HEIOCTaTOYHO PACCMOTPEHHBIX U HEPACCMOTpPEH-
HBIX TEM, ITepEeYeHb HanboJIee BAKHBIX MOHITHN JUCITUTUTAHBI.

3.Bonpocs! AJ1s1 MOATOTOBKHU K IK3aMEHY

1. buonorus kak Hayka o KUBBIX opranusmax. [lojgoxeHne 6MONIOTUN B CUCTEME HAYYHBIX JTUC-
nuruH. Knaccudukarums 6noorndaeckux Hayk. 3HaueHHe OMOJIOTHH.

2. Ilonarue o cucremax. OTKpBITBIE U 3aKpbIThIE cUcTEMBl. OCHOBHBIE IIPU3HAKU U CBOWCTBA U
YpPOBHU OpraHu3anuu >kuBod marepuu. Hepapxus ypoBHeill. M3ydeHune OHOIOTHYECKHX
00BEKTOB Ha Pa3HBIX YPOBHIX OpPraHU3AIMH.

3. OcHOBHBIE CBOICTBA JKUBBIX cUCTEM. J[MCKpETHOCTh U pazHOOOpasue Ku3HU. LlenocTHOCTD
OMOJIOTUYECKUX CUCTEM.

4. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKACHUU KU3HU. BO3HHKHOBEHHE M pa3BUTHE



COJIHEYHOM CHUCTEMBI U IUIaHEThl 3eMiisl. BO3HMKHOBEHME )KM3HU — €CTECTBEHHOE CJIEICTBUE

9BOJIIOLIMH IIJIAHETHI.
5. HUcropust y4eHMs O HMPOMCXOXKACHUM XU3HU. Bpems BO3HMKHOBEHHMs KM3HU Ha 3eMlle.
I"'eoxpoHoorusi, 0COOEHHOCTH Pa3BUTHS PACTUTEILHOTO U )KUBOTHOTO MHUPA.

Bopa, 6uonorudeckast poJib BOAbI B OpraHU3aluU KU3HU.

BuononumMepsl: ob1iee MOHATHE, TPUMEPHI.

benku. Coctas u ctpoenue 0enkoB. bruonoruueckas posib GEJIKOB.

Crpoenune HykJIenHOBBIX KUCIOT. Tunbsl HykinenHoBbix kuciot. JJHK u PHK. Hykneotunsl,

ux ctpoeHue. [loHsTHE KOMIIIIEMEHTAPHOCTH.

10. YrneBonsl. CTpoeHHne 1 OMOJIOTHYECKAs POJIb YTIICBOIOB

11. Jlunuasl. CTpoeHue 1 OMOJIOTHYECKAs POJIb YTIIEBOIOB.

12. OcHOBHBIE 0COOCHHOCTH KJIeTKH. KileTka Kak 3JIeMeHTapHas )KUBasi CUCTEMA, CIIOCOOHAs K

CaMOOOHOBJICHHIO, CAMOPETYJISIIUU U CAMOBOCIIPOU3BEICHUIO.

13. OTnnune npoKapuoOTHUECKUX U SBKAPUOTUUECKHUX KIIETOK.
14. TnacTuabl Kak KOMITOHEHT PacTUTEIbHOW KiIeTKU. Tumbl miactun. CtpoeHue u QyHKIIUH
miactua. Porocunrte3. PasmHokeHue miacTua. ABTOHOMHOCTH IUIACTUA. Paznuuus mexuay
KJIETKaMH >KMBOTHBIX M PACTEHUM.
15. Knerounoe simpo. PazMepsl 1 cTpoeHHE KIETOYHOTO sijipa. SAaepHast 0001049Ka, HyKJI€OIia3-
Ma, XpoMaTuH U XpoMmocoMbl. CTpoeHne xpoMocoMbl. CTpoenne u GyHKIUs sapbimka. OyHk-
11U s71pa.
16. BzaumosaeiicTBue Mexay KieTkamu B opraHuzMe. HacneacrBennast nundopmanus u ee pea-
nu3anus B kietke. 'enbl. Matpuunblii cuntes. Tpanckpunuus. Tpancnsauusa. Konon (Tpumier)
KaK JUCKPETHAas. €AMHUIA TEHETUYECKOr0 KOJIa U €ro CBOMCTBA.
17. Cunre3 Oenka Ha pudbocomax. Perymsauus cuntesa. [lyTh OT reHa K npu3HaKy. DKCIpPECCHs
reHa. MI3mMeHeHnus reHos.
18. Pazmuoxenue oprann3MoB. [lomoBoe u Oecrionoe pasMHokeHne. THUIbl O€CIOI0ro pa3MHO-
JKeHus. bruomornueckuii CMbICI pa3HbIX TUIIOB PA3MHOXKEHUS.
19. UepenoBanue noxkosieHui. JKU3HEHHbIE LIUKIJIBI BOJOPOCIIEH, TPUOOB U BBICIINX PACTEHUH.
20. JleneHue 3yKapuOTHUECKON U MpOKapuoTHUecKou kineTku. Muto3. Cragun murtosa. Ilons-
THE KJIeToyHoro nukia. Marepdasza. buonornyeckoe 3HaueHNEe MUTO3a.
21. Meio3 kak tan aeneHus kiuetkd. Craguu Meinosa. Konbroranus u kpoccuHrosep. buosnorn-
Yeckoe 3HadeHHe Meio3a. J(MMIoWIHBIA M TamjouIHbIM HaOOpbl XpOMOCOM B siip€ KIIETKH.
OmnonoTBopenue. 3urora.
22. I'enetnka kak Hayka. Paboter I'. Menaens, T. Moprana, u Jpyrux reHeTUKOB. XPOMOCOM-
Hasi TEOpHs HACIEACTBEHHOCTH. JIokanmu3anus reHoB B xpomocomax. CBOMCTBaA IeHOB. AJulenu
KaK CTPYKTYpPHOE COCTOsIHUE reHa. [Ipu3Hak u reH.
23. I'omosorn4yHbie XpoMOCOMBI. JIOMUHAHTHBIE U pELIECCUBHBIE TpU3HAKU. HenonHoe toMuHM-
poBanue. IlpaBuno nomuHupoBaHus. ['OMO3UTOTHBIE M TeTEPO3UTOTHBIE 0cOOU. OmbIThl I'.
Menzens 1o CKpemmuBaHHuIo ropoxa.
24. OCHOBHBIE TIOJIO)KEHHSI COBpEMEHHOU TeHeTuku. HacnencrBeHHOCTh. OCHOBHBIE 3aKOHBI
HaCJIEJCTBEHHOCTU. 3aKOH 4YHMCTOTHI ramer. HezaBucumoe HacnenoBanue. BzaumonencTeus re-
HOB. CIieryieHHOe HacieoBaHue. [ pynmbl cuenieHus.
25. KpoccHHroBep Kak HapyllIE€HHE CLEIUIEHHOTO HacieqoBaHMs. buonormyeckoe 3HaueHue
KpOCCHHIOBepa. AHanu3upyolee ckpemnpanrue. Yactora kpoccunronsepa. KapTel reHoB.
26. I'enetuka mosia. XpoMOCOMHOE ompejeneHue mnosa. [1omoBele XpOMOCOMBI. AYTOCOMBI.
[Ipy3Haku, CUEIUIEHHBIE C MOJOM. ['OMOraMeTHBI M reTepOraMeTHBIM MOJ. 3aKOHOMEPHOCTH
IIPOSIBJIEHUS U HACJIEOBAHUS ITUX IIPU3HAKOB.
27. lluromna3zmMarnyecKkass HaclIeACTBEHHOCTb. 3aKOHOMEPHOCTH Iepefadyd IUTOILIa3MaTH4e-
CKOH HacleACTBEHHOCTH. B3aumoielicTBUE 1 MHOXKECTBEHHOE JIEICTBHE T€HOB.
28. HacnenctBeHHocTh U cpena. [lonstue reHotuna u ¢penorumna. I3MeHYMBOCTh KakK pe3ysbTaT
B3aMMOJENCTBYS opranusma u cpeasl. Hopma peakuyn. I3MEHUNMBOCTD U €€ BUJIBIL.

N



29. 3aKOHOMEpPHOCTH HM3MEHYMBOCTH. MoauuKaMoOHHas U HACJIEACTBEHHAs M3MEHUYHUBOCTD.
Xapakrtep, OTJIMYUTEIbHbIE OCOOCHHOCTH M OMOJIOTHYECKOe 3HAaYCHHE MOJIU(UKAITMOHHON M3-
MEHYHMBOCTH.

30. KomOuHaTtuBHAasT M3MEHUYUBOCTh. MICTOUHMKN W OMOJIOTHYECKOE 3HAYCHHE KOMOMHATHBHOMN

u3MeHunBocTU. [1o0Boi mponecc 1 KOMOMHATUBHAsS M3MEHYMBOCTb. MyTallMOHHAs W3MEHYH-

BOCTb. THIIBI MyTalMii: T€HHbIE, XPOMOCOMHbIE, reHOMHbIe. CBoiicTBa MyTauuil. buonoruue-

CKO€ 3Ha4YeHHE MyTaluui. DKCIEPUMEHTaIbHOE NoaydyeHue Myrauuil. ComaTu4eckue U resepa-

TUBHBIE MyTallUH.

31. DBomormonHas kounenius Y. Jlapsuna. Ee ocHoBHBIE mooxkeHus. CriocoOHOCTh BUIIOB K

HEOrpaHMYEHHOMY pa3MHOXeHHI0. bopn0a 3a cymecTBoBanue, n3MeHYUBOCTh. [loHATHE ecTe-

CTBEHHOT'0 0TOOpA.

32. IlonsiTHE O BUJAE Y PacTEHH, )KUBOTHBIX, TPUOOB M MHUKPOOPTaHU3MOB. Bu kak remernye-

CKas CHCTEMa M OCHOBHas eauHMIA cucremMaTuku. Kareropuu Bupa. CTpykTypa BuAa, reorpa-

¢dudeckue pacel, MOMYJISIHH.

33. Yyenue o mukposBosonuu. [lonynsnus kak 3jieMEeHTapHas 3BOJIIOLMOHHAS €AUHUIA. Xa-

PaKTEpUCTUKA TOMYJISAIMHA. DIeMEeHTapHbIe (PAKTOPbI HBOJIOIUH: MYTAIIMOHHBINA MPOLIECC, KOM-

OMHATUBHAsE U3MEHYUBOCTh, IOTOK I'€HOB, MOMYJISILIMOHHBIE BOJIHBI, TEHETUYECKUN peid, u3o-

nsuus (OrpaHuYeHre TAaHMUKCHUR ).

34. Tunsl n3onauuy. 3HaYeHUE W30JISLUU B BOIOLMU. EcTecTBEHHBIH 0TOOp Kak HarpaBlIsiio-

Iast ¥ IBWXKYIIas cuia 3Boironuu. CoBpeMeHHBIE MPECTaBIeHU 0 00ph0Oe 3a CyIIecTBOBaHUE

U €CTECTBEHHOM OTOOpE.

35. ®opmbl anumuHaLMK. [ eHeTHueckuil BKIaa B Oyayuiee nokoyieHue. @opmbl €CTECTBEHHOTO

orbopa. Pe3ynbTarhl 1eiicTBUS €CTECTBEHHOIO 0TOOpA.

36. Bo3HUKHOBEHHE aJanTaliii KaK pe3yJIbTaT JCUCTBHUS €CTECTBEHHOro 0TO0opa. OTHOCHTEIb-

HBIN XapakTep aJanTalyy.

37. Bunoobpa3zoBaHue - pe3yabTaT MUKPOIBOIIONUOHHBIX MpoIieccoB. OCHOBHBIE MYTHU U CIIO-

coObl 00pa3oBaHMs HOBBIX BHJIOB. AJIJIONATPUYECKOE U CHUMIATPUUECKOE BHUI000pa30OBaHMUE.

[Tpumepsl BUI1000pa30BaHMUS.

38. MHorooOpasue opranudyeckoro mupa. Ilonsatue o cucremaruke. [IpHHINIIBI CUCTEMATHKY.
[IpokapuoTsl U sykapuoThl. JleneHne 3ykapuoT Ha MPOCTEUINX, pACTEHUS, )KUBOTHBIX U IPU-
OBbI.

39. bax T e puu Paznoo6pasue. CoBpeMeHHbIE NPEACTABIECHUS O CUCTEMaTUKE MPOKApUOT.
Temmnsl aBomony. CTpoeHUE U KU3HEAEATENBHOCTD, Pa3MHOXKEHHE, pacnpocTpanenue. [{ua-
HoOakTepuu. Ponb Oakrepuil B mpupoje, MEIUIIMHE, CEIbCKOM X035HCTBE, IPOMBIIIIEHHOCTH.

40. T p u 6 b1. OOmas xapaktepuctuka. lllngmnounsie rpudbl, UX CTPOEHHE, PA3MHOXKEHHE.
3nauenue. [lnecHeBble rpuObl. [lpoxoku. I'puObl - mapasuThl, BbI3bIBAIOLIME OOJIE3HU
pactenuii. Pons rpuOoB B mpupo/ie u X035HCTBe.

41. JumaiHUKU (IUXEHHU3UPOBaAaHHBE Tpubs). CTpoeHne, 0COOEHHOCTH
KHU3HEIEATEIbHOCTH, Pa3MHOXKEHHUE. POlb TUIIaHUKOB B IPUPOJAE U XO3HUCTBE.

42. AsrotpodHnsie npotuctsl (B o 1 0 p o ¢ 1 u). OgHOKIETOUHBIE aBTOTPO(HBIE MPOTUCTHI.
OOmas xapakrepuctuka. CTpoeHHE U >KU3HEAEATEIbHOCTh OJHOKJIETOYHBIX BOJOpOCIEH
(XJTaMuIOMOHA 1A, XJIOPEIa).

43. MHorokierouHsle aBTopo¢HbIe TPoTHCTHL. CroHOBBIE Bogopocau. Hutyateie Bogopociu.
[InactuHYaThie BOAOPOCTU. 3HAYEHUE BOJIOPOCIICH B IPUPOJIE U XO3SHUCTBE.

44. Tereporpodnble npoTucTsl. PazHooOpasue rereporpodHbIX MpoTUCTOB. OOBIKHOBEHHAS
ameba. Uudyzopus - tydenpka. OcCOOEHHOCTH CTPOCHHS W MPOIECCOB KUZHECITCIbHOCTH,
pasMHOXeHrne. ManspuiHbli MIa3Mo il - Bo30yanuTenb Maasipuu. OCOOEHHOCTH CTPOSHUS U
KHU3HEICATEIbHOCTY MHUKCOTPO(HBIX MPOTHCTOB. DBrieHa 3eieHas. CoueTaHHE NMPHU3HAKOB
KUBOTHOT'O Y PacCTEHUS.

45. beccocymucteie pactenus. Otnen M o x o B u 1 H bl €. PazHooOpa3ue moxoBuaHbIx. O0mIas
XapakTepucTuka. 3eneHble Mxu (Ha nmpumepe mxa Kykymkun snen). Charuym. Obpa3oBanue
Top(a, ero 3HaueHuUE.



46. Cocynuctelie criopoBble pacTeHusi. Otaenbl: X BoueBU A HbI €, [I1ayH OB U 1 HBIE,

[TamopoTHHUKOBMUIH BI . PazHoOOpazue. CTpoeHHe U pa3MHOKEHHE.

47.0Otnen 'omocewmeHH B e. PazHooOpazue. O6mme ocooeHHocTr. CTpOCHHE B pa3MHO-
xenue (Ha mpuMepe CocHbI 0OBIKHOBEHHOM). PactipocTpaneHne XBOHHBIX. 3HAUYCHUE.

48.lToxkpeitocemenHun e (Ll BeTkoBBH e). Kiaccupukanus BETKOBBIX paCTCHUH.
MHuoroo6pasue TUKOPACTYIINUX U KYJIbTYPHBIX IIBETKOBBIX PACTCHHUH U UX KJIACCU(DUKAIIHS.

49. Knacc IBynonbHB e CemelictBa: Kpecronsernnie, Pozonsernsie, bo6ossie, [1acie-
HOBBIE, CII0KHOIIBETHBIE.

50. Kmacc O nnogouabHBbB e CemeiictBa: 3naku, Jlunelinsle. OTIUYUTEIbHBIC TPU3HAKU
pacTeHM ! OCHOBHBIX CEMENCTB, OMOJIOTMYECKNE OCOOEHHOCTH, 3HAUYEHUE, ITPEICTABUTEIH.

51. BrnusH#ue XO3SIMCTBEHHOMN ACATEIHPHOCTH HA BHUIOBOE Pa3HOOOpPa3ne IBETKOBBIX PACTEHUH.
Oxpansiemble pactenus. Buasl pacrenuii u3 KpacHoi kHUTH.

52. O6mue 0cOOEHHOCTH, CXOJICTBO M OTJIMYME KUBOTHBIX M pacTeHui. Knaccudukamus. 3Ha-
YEHUE )KUBOTHBIX B IPUPOJIE U KU3HU YEIIOBEKA.

53.Tum KmmedanomnoaocTH b e. O0mas xapakTepucTuka, kiaccudukamus. [IpecHo-
BoaHbIH nonun ['uapa. OcoOEHHOCTH CTPOCHHUS, MMTaHUs, pa3MHOKeHUs. Perenepanms. Mop-
CKHE KUIIEYHOIIOJIOCTHBIE, UX 3HAYEHUE.

54. Tun [Inockue uyepsu OOmas xapakrepuctuka tuna. Knaccudukanus geppeil.
OcoGennoctu kiaccoB. Pecununbie uepBu. Cocanpiivku. BHeliHee u BHyTpEeHHEE CTPOEHUE,
pa3MHOKeHHE. JICHTOUHBIE YEpBHU.

55.Tun Kpyrnsie uepBu. OOmas xapakrepucTuka Tuna. Buemnisee u

BHyTpeHHee cTpoenue. [lomocTs Tena. MHorooopasue napazuTUYecKux uyepBei u 6oproa ¢ HU-
MH.

56. Tum Konpuateie uepBsu OOmas xapakrepucTUKa THIA. BHemHee cTpoeHUeE.
KoxHo - myckynpHbIil Memok. [lonocts Tena. Cucrema OpraHoB MUILEBAPEHUS, BbIICICHUS,
HepBHas cuctema. Perenepanus. Pasmuoskenne. 3HaueHUe 10K ACBBIX YEPBEi.

57. Tun M onnio c xu. Ob6mas xapakrepuctuka Tuna. OCoOOEHHOCTH MPOIECCOB JKU3HEIesI-
tenbHOCcTU. Knaccudukauusa. Knace /[gycmeopuamule monniocku. OTIMUUTENBHBIE OCOOEH-
HOCTH, TIpeacTaBuTeNH, 3HaueHue. Kmacc bproxonozue. OCOOEHHOCTH CTPOEHHUSI, MPEACTABU-
TE€JH, 3HAUEHUE.

58. Tum YneHnucTtoHoOTrue. OOmas xapakTepuCcTUKa TUIIA.

59. Knacc Pakoobpasnvie. OcCOOEHHOCTH BHEIIHETO W BHYTPEHHETO CTpOeHUs (Ha mpumepe
Paka peunoro). Pasmuoxenne. OcoOeHHOCTH MPOIECCOB KUZHEAEATEIILHOCTH. 3HAUCHUE pa-
kooOpa3zubix. Knace Ilaykoobpasnvie. OcCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHUS Ia-
ykoB. Kienu, ponb kiemiei B Npupoie U )KU3HHU YEI0BEKa.

60. Knacc Hacexomvbie. BHeninee u BHyTpeHee cTpoeHue. [Ipoiiecchl ku3HeaesTenbHocTu. Tu-
el pa3Butus. Pasmuoxenne. Knaccudukaius HaCeKOMBIX.

61. OTpsabpl HaceKOMBIX C MOJHBIM MpeBpaiieHueM. llepenonuaTokpbuibie. JIBykpbuible. Ye-
uryekpbuisie. OCOOEHHOCTH CTPOEHUS, MPEACTABUTENH, 3HAUCHHUE.

62. OTpsiibl HACEKOMBIX C HEMOJHBIM TpeBpamieHuem. [Ipsmokpeutsie. IlepeneTnas capanua.
Ponp HacekoMbIX B MpHUpoje, WX MpakThuyeckoe 3HaueHue. CriocoObl OOpHOBI ¢ BPEAHBIMU
HaceKoMbIMU. buonorudeckuii cnocod 60pr0ObI, ero npeumymiectsa. CoxpaHeHHE BHI0BOTO
MHOT000pa3usl.

63. Tunm X o p a0 B b1 €. OOmas xapakrepuctuka tuna. Knaccubukamus. Knacc Jlanyemuuxu.
Buemnee u BHyTpeHHee cTpoeHue. CXOJCTBO JAHIIETHUKOB C TMO3BOHOYHBIMH U OECIO3BO-
HOYHBIMH.

64. Knacc Pui6vr . O01as xapakTepucTuka kinacca. BHelnee ctpoenue, mpucrnocodIeHHOCTh K
cpene oburtanus. OcoOEHHOCTH BHYTpeHHero crpoeHus. IlumieBapurenbHas, KpOBEHOCHas,
JbpIxarenpHas cucteMbl. [InaBaTenbHbI my3siph. HepBHas cucrema u opransl 4yBcTB. IloBe-
nenue. Pasmuoxxenne u pa3sutue. MHorooopasue poi6. OCHOBHBIE OTPS/IBI: aKyJbl, OCETPO-
BbIE, CeNb/Ie00pa3Hble, KaprmooOpa3Hble, KUCTenepble. 3HaueHue poi0. VIcKkyccTBEHHOE pa3Be-
nenue. Oxpana psio.



65. Knacc 3emmosoonvie. O0Omas xapakrepuctuka kinacca. Jlsrymka. OcoOeHHOCTH BHEITHETO
U BHYTPEHHETO CTPOCHHUSI U TPOIECCOB XKU3HeAesTelbHOCTU. HepBHas cucremMa M OpraHbl
yyBcTB. PasmMHOXkeHue u pa3ButHe. MHOrooOpa3ue 3eMHOBOJHBIX M UX 3HaueHue. IIpowuc-
XO0]IEHUE 36MHOBO/IHBIX.

66. Knacc [Ilpecmvikarowuecs. O0mas xapaktepuctuka kiacca. OCOOCHHOCTH BHEIIHETO U
BHYTpeHHero crpoeHusi. Pazmuoxenue. Perenepanus. MHorooOpa3ue COBpEMEHHBIX IIpe-
cMbikatomuxcs. Otpsan Yemyituarsie. JlpeBHue npecmbikarouiyecs. IIpoucxoxaenue mpe-
CMBIKAIOIINXCA.

67. Knacc IImuywr. O01ias xapakTepucTuka kinacca. Baemnee crpoenue. [lepbeBoil moKpoB.
Ckener u myckynarypa. OCOOEHHOCTH BHYTPEHHETO CTPOEHHUS M IPOLIECCOB KU3HEACITEIb-
Hoctu. [Ipucnocobnenus k nonery. [loBegenue. Pasmuoxenue u pa3BuTue.

68. Ce3oHHBIC SBJICHUS B KM3HU NTUL. [ITHLBI mapkoB, canos, Jyros, noijied. [lTuuer neca.
Xumable ntunpl. [Itume 6010T ¥ modepexuid. IITuier cteneit u mycteiHb. Posib TUIT B TpH-
pojie U KU3HM yesoBeka. OxpaHa MTHll.

69. Knacc Mnexonumarowue. O61mas xapakrepuctuka kinacca. [lopenenne. PasmHoxkenune u
pasButue. 3a00Ta 0 MOTOMCTRBE.

70. IToaxnaccsl Maekonurtaomux: Aitnexknanymue, Cymuatsie, [Inanentapusie. OTpsasl mie-
KONHUTAIONINX (OCOOCHHOCTH CTPOEHHMsI, IpeAcTaBuTeNu, 3Hadenue): [lepBozepu, Hacexomo-
sanuble, Pykokpsuibie, ['poi3yHsl, Xumnele, Jlactronorue, Kutoobpasusie.

71. IlapHokonbiTHbIE. OCOOEHHOCTH CTPOEHUS MUIIEBAPUTENBHONM CHUCTEMbI KBauHbIX. Jlo-
MamHue napHokonbITHble. HenmapHokomnbiTHble. [loponbl momamnux nomazaeit. [ukas Jo-
waap. [Ipumarsl.

72. 1Iponcxox1eHne MJICKONUTAMKX. Pojib MIIEKONUTAIOIUX B IPUPOJIE U B KU3HH YEJIOBE-
Ka. BrnusHue denoBeka Ha YMCICHHOCTh M BHJJIOBOE MHOT000pa3zve MIICKONHTAMOIINX, HX
OXpaHa.

1. IlepeyeHb OCHOBHBIX NOHATHIA 10 JMCHUIIIMHE
I'noccapuii
ABTOTPO(BI - OPraHU3MBbl, CIIOCOOHBIE CAMOCTOSATENBHO CUHTE3UPOBATh OPraHUYECKOe
BEIIECTBO U3 HEOPraHUUYECKUX COEANHEHUH.

Ananranus - mpucrnocobiieHre opraHu3Ma K OKpysKarolien cpeze.

Anens - pa3HOBUAHOCTh OJHOIO T€HA; BOSHUKAET B pPe3y/bTaTe €ro CTPYKTYpHOM Ie-
PECTPOMKH U OIIPENESET BAPUAHTBI PA3BUTHUS OJJTHOTO ITPU3HAKA.

AMUHOKHUCIIOTBl - OPraHUYECKHE KHCIOTHI; COAEPKAT OJHOBPEMEHHO KHCIOTHYIO
(kapOOKCHIIbHYIO) U OCHOBHYIO (aMUHHYIO) TPYIIIBI; COETUHSACH IPYT ¢ APYTOM B pa3HOil mo-
CJIEI0BATEIBLHOCTH, 00Pa3yIoT 3BE€HbS, HCXO/IHbIE JUIS TOCTPOEHUS OEIKOB.

bakrepuu - rpynna npokapuOTHYECKHUX B OOJIBIIMHCTBE OJIHOKJIETOYHBIX MHKPOOpIa-
HU3MOB, 00J1a/1al0IUX KJIETOYHON CTEHKOM.

benku - opraHMdeckue BBICOKOMOJIEKYJSIPHBIE COEIMHEHHUS, KOTOpPBbIE MIPAIOT BEAY-
IIYIO POJIb B OCYILIECTBICHUH OOJILIIMHCTBA (PYHKIIMH )KUBOTO OPraHU3Ma.

buocdepa - mpocTpaHCTBO, BKIIIOYAIONIEE OKOJO3EMHYIO atMochepy U HapyKHYIO
000J104Ky 3eMJIM, OCBOEHHOE UBBIMU OPIaHU3MaMM U HaxoJslIeecs MOl BIUSHUEM UX KH3-
HEZESTEIbHOCTH.

buorneHo3 - COBOKYHOCTh COBMECTHO OOMTAIOIIMX MOMYJISINI pa3HbIX BUAOB KUBBIX
OpPraHU3MOB.

Bun - 1) ocHOBHasi CTpyKTypHasi €IMHUIIA B CUCTEME JKUBBIX OPraHU3MOB; 2) HU3ILIUN
TaKCOH B OMOJIOTHMUYECKOW CHCTEMAaTHKe; 3) COBOKYIMHOCTH MOMYJISIIUNA 0COOel CO CXOTHBIMHU
MOPHOPU3HOTOTUIECKIUMH, OMOXUMHUYECKUMH U TTOBEJACHYECKUMHU MPU3HAKAMH, CTIOCOOHBIX K
CKPEILMBAHNIO, JAIOUIUX IIJIOJJOBUTOE IMOTOMCTBO, HACEJSIIOIIMX ONPENEIICHHBIM apeal Hu
CXOJHO U3MEHSIOIIUXCS MOJ BIUSIHUEM (aKTOPOB OKPYKAIOIIEH CPEIbI.

Bupycsl - HeksieTouHble (POPMBI KU3HH; PA3MHOXKAIOTCS TOJIBKO B KJIETKAX XO35HHA.

['amera - mosnoBast kieTka, odecreynBaroLias nepeaady HacjaeACTBEHHON HH(popMaluy;



COJICPKUT TAILNTOMAHBIN (TTOJIOBUHHBIN) HAOOP XPOMOCOM.

I'en - enununa HacneacTBeHHOU MH(pOpManuy; ydactok mouekynasl JJHK (mnmu PHK y
HEKOTOPBIX BUPYCOB) XPOMOCOMBI; KOHTPOJUPYET CUHTE3 OPraHMYECKUX COCIMHEHUN B opra-
HU3ME U, KaK CJEJICTBUE, ONPENEISET €ro MPU3HAKH.

I'eHOM - COBOKYITHOCTb I'€HOB OpPraHU3Ma.

I'eHOTHII - COBOKYIHOCTH HACJIECTBEHHBIX 3JIEMEHTOB OpPraHU3Ma, OIPEIEISIFOIINX
€ro pa3BUTHE, CTPOCHUE U KU3ZHEICATEIBHOCTD IIPH BCEX BO3MOXKHBIX YCIOBHUSX.

I'etepoTpodsl - OpraHu3Mbl, UCTONB3YIOUIME Ui MUTAHUS OpPraHHYECKUE BEUIECTBa,
IIPOU3BEACHHBIE IPYTMMHU OPraHU3MaMHU.

JIMBepreHIus - pacXoKJICHNUE TPU3HAKOB OPTaHU3MOB, BOSHUKIIUX OT OOIIUX MPEIKOB
B IPOLIECCE IBOJIOLMM; C TCUEHUEM BPEMEHHU NPUBOJUT K 00pa30BaHMIO TPYII POJCTBEHHBIX
BHJIOB, TPOUCXOSIIMX OT OOIIETO MpeJiKa, - POJIOB, CEMEHCTB U T. .

JHK (ne30kcuprOoHyKIeHHOBAsI KUCIOTA) - COEAMHEHHE, COCTOALIEE U3 ABYX LIENOYEK
HYKJICOTUOB, COJEpXAIIUX YIJEBOJ AE30KCHPHO03y; IMOCIENI0BATEIbHOCTh HYKICOTHIO0B
CTPOT0 MHAMBHUyaJIbHA U OIIPEIEISET FTEHETUUECKUN KO OPraHu3Ma.

EcrecTBeHHbIil 0TOOp - mporecc, MPOUCXOAALINNA B KHBOW MPHPOJE: BBDKUBAIOT U
OCTaBJIAIOT MOTOMCTBO HambOosiee MPHUCIIOCOOJEHHbIE K CYLIECTBYIOIIMM YCIOBHUSIM 0COOU
Ka)KJI0r0 BHUJIa, @ MEHEE MPUCIIOCOOJIEHHbIE THOHYT.

XKuznennas ¢opma - COBOKYHNHOCTh NPHU3HAKOB, OTpakarollas MPUCIOCOOIEHHOCTh
OpraHu3Ma K OIpe/IeJICHHBIM YCIOBHIM.

3urora - OIJIOJOTBOPEHHOE ANI0; KJIEeTKa, 00pa30BaBIIasiCs B pe3yJbTaTe CIUSHU Ta-
MET; COJAEPKUT AUIJIOUTHBIH HAOOP XPOMOCOM.

V3MeH4MBOCTb - CBOMCTBO KMBBIX OPraHU3MOB U3MEHATHCS, T. €. IPUOOpPETaTh HOBBIE,
OTJIMYHBIE OT JPYTUX O0COOEW MPU3HAKHU: MO/ BO3JCHCTBHEM YCIOBUH, NMPU BO3HUKHOBEHUH
HOBBIX I'€HOTHIIOB, B PE3YJIbTaTe OCOOCHHOCTEN MHIMBUAYAILHOTO PA3BUTHS.

KieTka - OCHOBHOW CTPYKTYpHBIH, (DYHKIIMOHAIBGHBIM M BOCHPOU3BOISIIANA AJIEMEHT
KUBOM MaTe€pHH; MOXKET CYLIECTBOBATh KaK OTJEIbHBINA OPIaHU3M U B COCTaBE TKAHEH.

KoHnBepreHuus - BOSHUKHOBEHHE CXOIHBIX IPU3HAKOB y HEPOACTBEHHBIX IPYII Opra-
HU3MOB KaK IPUCIIOCO0JIEHHE K CXOAHOMY 00pa3y JKU3HHU.

KoHcyMeHTHI - opranu3mbl, TOTPEOISAIONIME OPraHMUECKHE BEIECTBA, HO HE JTOBOJIS-
LIME UX Pa3JIOKEHUE 10 MUHEPAIbHBIX COCTABIISIOIINX.

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

Maxkpo3BOIOIUS - COBOKYITHOCTh UCTOPUUECKUX MPOIIECCOB, B XOJ€ KOTOPHIX BO3HHU-
KaloT pa3jIMyHble IPYIIbl OPraHU3MOB (TaKCOHBI) HAaJ[BUI0BOTO paHra BIIJIOTh /IO CAMBIX BbIC-
IIMX - KJIaCCOB U TUIIOB.

Meiio3 - croco0 aeneHus KJIETOK, KOrja OJHO YABOEHHE I'€HETHYeCKOro MaTepualia
COIIPOBOXAAETCS IBYMS JIEJICHUSMU; B PE3YJbTaTE YHCIO XPOMOCOM yYMEHbIIaeTcs BABOE (ra-
TUIOUIHBINA HAOOD).

Metamopdo3 - nepecTpoiika opranusmMa, B Ipolecce KOTOPOH JIMUYMHKA MPEBPaIaeTCs
B KYKOJIKY UJIM B3POCIYIO 0COOb.

MuKpOo3BOIIOIHS - IBOJIIOLIMOHHBIE MPOIIECCHI, B OCHOBE KOTOPBIX JIEKAT U3MEHEHUS
TeHETUYECKOM CTPYKTYphI MOMYJIALUI; 3aBepiIatoTcs 000Co0IeHHeM HOBBIX BHJIOB (BHI000-
pazoBaHHUEM).

MuTto3 - HemnpsMoOe JeJ€HHE KIIETKH, IIPM KOTOPOM HAcCJIEJCTBEHHBIH MaTepua, 3a-
KJIFOUEHHBIA B YJABOCHHOM HabOpe XpPOMOCOM, JIEIUTCS MOMOJaM MEeXAy IBYMS IOYepHUMHU
KJIETKaMH.

Monudukaiys - ©3MEHEHUs IPU3HAKOB, KOTOPbIE OPTaHU3Mbl IPUOOPETAIOT B TEUECHUE
KU3HU U KOTOPHIE HE CBA3aHbl C U3MEHEHUSIMH I€HOTHIIA.

Myrtanuu - HacleayeMble H3MEHEHUS! B TeHETUUECKOM MaTepualie opraHuzMa (B reHax,
XpoMOcOMax, HUTOMIa3MaTHYECKUX OpraHOMAax).

HacnenctBeHHOCTD - CBOMCTBO OPraHU3MOB NE€PEIaBaTh MOTOMKAM CBOM MPU3HAKH.



HeiipoHbl - KJIETKM HEPBHOM TKaHH.

HykienHoBbIe KHCTIOTHI - hocopcoaeprkalire NoJIuMepHble OPraHUYeCKUE BEIIECTBa,;
COCTOSIT U3 COCAMHEHHBIX B IETIOYKU HYKJICOTHUJOB; XPAHIT, PEaTU3yIOT U MEepeJaloT TeHeTH-
4EeCKyI0 HH(OpMAIIHIO.

Hyxneotua - coenvHeHne a30THUCTOrO OCHOBaHUS, yIiieBoJa puOO03bl WU JAE30KCHUPHU-
003bI U ocTatka (GocHOpHON KHCIOTHI, MOHOMEP HYKJICHMHOBBIX KHCIOT, COCTaBHAas 4YacTh
BKHEHIINX KOPEPMEHTOB.

OHTOreHes - UHAUBUYaIbHOE PA3BUTUE OPraHU3MA.

Ocmoc - mpoliecc MPOHUKHOBEHHUS BOJIBI Uepe3 MeMOpaHy MoJ] AaBJICHUEM 3a CUeT pas-
HOCTHU KOHILIEHTPAIIMX BEIIECTB 110 pa3HbIe CTOPOHBI MEMOPAHHBI.

[Taprenorenes - popma pa3MHOKEHUs, KOTa 3apOJIBIII Pa3BUBAETCS U3 HEOIJIOOTBO-
PEHHOM SIMUEKIETKH.

[lenTua - opraHnyecKoe BEIECTBO, COCTOSIIEE U3 AMUHOKUCIIOT.

[omynsust - COBOKYIMHOCTb 0COO€H OJJHOTO BHIA, 3aHMUMAIOIINX OIPECIICHHYIO Tep-
PUTOPHIO.

[TpoxyneHTsl - aBTOTPO(bI, MPOU3BOSIINE OPTAHUYECKOE BEIIECTBO U3 HEOpPraHWYe-
CKUX COCTABJISIFOIIMX.

[Ipokapuotsl - 1) opraHu3Mbl, KIETKH KOTOPBIX HE UMEIOT OIPaHUYEHHOI'0 MEMOpPaHOI
a1ipa; 2) cucTeMaTH4eCKHU TAKCOH paHra HaapcTBa.

[IpoTeuns! - opraHMyecKue BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS, KOTOPbIE UTPAIOT BE-
YUY POJIb B OCYIIECTBICHUU OONBIINHCTBA (PYHKIIHI )KUBOTO OPraHU3Ma.

PaznpaxuMocTh - CIIOCOOHOCTH JKMBOTO OpraHM3Ma pearupoBaTh Ha KakKue-JIMOO
BHEIIHHE BO3/ICHCTBUSI.

Penynentsr - opranusmel (0akTepun U TpuObl), MOTPEOISIOMNE OPTaHUYECKUE Bellle-
CTBa M pa3jararoiue ux A0 IPOCThIX MUHEPAIbHBIX COCTABISIONINX.

Perunkanust - caMOyaBOEGHHE MOJIEKYJbI HYKJICHHOBOW KHCIIOTHI, 00ECTIeUMBArOIIEe
TOYHOE BOCIIPOU3BEACHNE TeHETUYECKOT0 MaTepHalia.

Pednekc - oTBeTHas peakiys opraHu3Ma Ha pa3ApakuTellb, ObIBAIOT YCIOBHBIE U 0€3-
YCIIOBHBIE.

PHK, pubGonykienHoBasi KHCIOTa - OJHOIIETIOYHOE COCIMHEHHE, YIaCTBYIOIIEE B pea-
JU3AlMU U TIepelaue TeHeTHUeCcKol HHpopMaluu.

Crnepmaro3ou] - NMOABMKHAs MYXKCKas MOJIOBasi KJIE€TKa >KMUBOTHBIX U MHOTHX pacTe-
HUH; CONEPKUT TalUIOUAHBIN (TTIOJIOBUHHBIN) HA0OOP XPOMOCOM; CIYXHT JJISI OIUIOIOTBOPEHUS
SIMIEKJIETKH.

Cropsl - KJIETKH, KOTOpBIE CIyXKaT AJisi 0ecronoro (a y HEKOTOPbIX TPHOOB U MOJIOBO-
r'0) pa3MHOXEHHUSI, pacCesICHUs WIN NepeKuIaHus HEOIaronpusTHRIX YCIOBHM.

TkaHU - COBOKYIIHOCTB KJIETOK M MEXKJIETOUYHBIX CTPYKTYP B OPraHM3ME, CXOAHBIX IO
MIPOUCXOXKACHUIO, CTPOECHUIO U (QYHKITUSIM.

Tpanckpunuus - KONUPOBAHUE YUACTKA HYKIEMHOBOM KUCJIOTBI; IIPH 3TOM B COOTBET-
CTBUU C NMPUHIUIIOM KOMIUIEMEHTApPHOCTH CHUHTE3UPYETCS MOJIEKYJa C TOYHO TaKOM ke Io-
CJIE0OBATEIBbHOCTHIO HYKJICOTH/IOB.

Tpoduueckas 1iens - OpraHU3Mbl, CBSI3aHHBIE MEXAY COOOW OTHOIICHHUSIMHU THNA "TIH-
1a-noTpeduTeNs"; yepe3 Hee BELIeCTBAa U SHEPIHsl OT OJHUX OPraHU3MOB INEpeNaloTCs ApY-
THIM.

@DEeHOTUN - COBOKYITHOCTh BHEUTHUX MPU3HAKOB OpPraHu3Ma, CHOPMHUPOBABIIUXCS B
MPOIECCE B3aUMOJICHCTBHS TEHOTHUIIA C OKPYKAIOIIEH CpEeIou.

@depMeHTHI - OeJIKH, PE3KO YCKOPSIIOINE XUMHUUECKUE PEaKIMi B OpraHu3Me.

@duitoreHes - HBOJIIOLIMOHHOE Pa3BUTHE KUBBIX OPraHU3MOB Ha 3emJie KaK B IIeJIOM, TaK
Y OT/IEJIbHBIX TPYIIIT TAKCOHOB.

@OUTOEHO3 - COBOKYIHOCTh PACTEHUH HA YYacTKE C OJMHAKOBBIMH IPHUPOIHBIMU
YCIIOBUSIMH, KOTOPBIE B3aUMOJIEHCTBYIOT IPYT C IPYIOM U CO CBOMM OKPY’KEHUEM.

doTtocuHTE3 - Mpoliecc 00pa3oBaHMs OPraHUYECKUX BEIIECTB, KOTOPBIN COBEpIIAETCS B



KJIETKaX 3€JI€HBbIX PACTEHUH Ha CBETY MPU YYACTHH YIJIEKHUCIOTO ra3a U BOJbI; COIPOBOKIAET-
Csl BBIJCJIGHUEM KHUCIOpOZAa W TOIVIOIIEHWEM 3HEPTUU COJHIlA, HAaKaIUIMBAIOIIEHCS B BUAC
SHEPTUHM XUMUYECKHUX CBSA3CH.

XpOMOCOMBI - OpraHOMJIbI KJIETOYHOTO sijipa; coctosAT u3 moiiekyisl JIHK u Oenkos;
coJiep>kaT HabOp TeHOB C 3aKJIFOUYEHHOW B HUX HACJIEICTBEHHOU HH(OpMaLnen.

Xupontepoduis - It000Bb K JETYYUM MBIIIAM.

DBoIOIMS - HeOOPaTUMBbIN MPOIECC UCTOPUUECKOTO PA3BUTHUS KUBOU MIPUPOIBI.

DKocucTema - COBOKYITHOCTb Pa3HBbIX OPraHW3MOB M HEKUBBIX KOMIIOHEHTOB OKpYKa-
IOLEeH cpefibl, TECHO CBSI3aHHBIX MEX1y COOOM MOTOKaMHU BEUIECTBA U SHEPTUU.

OMOpPHOH - paHHSISI CTaAMs pa3BUTHS KUBOIO OpraHM3Ma OT Haudajia JpoOJieHus siie-
KJIETKH J10 BBIXOJIa U3 AWIIa UM U3 MATEPUHCKOIO OPraHU3Ma; Y paCTEHHI-3apO/IbIIII.

DyKapuoThl - 1) KUBBIE OpraHU3MBbI, KJIETKH KOTOPBHIX O00JaJal0T OTpaHUYCHHBIMH
MeMOpaHOI SAPOM U KIETOYHBIMU OPraHOMIaMU; 2) CUCTEMAaTUYeCKUI TaKCOH paHra Hajalap-
CTBa.

Snpo - opraHesnia 3yKapuOTHBIX KIETOK, COJIEPKUT M'eHETHUECKU MaTepua, 000co0-
JIEHHBIN OT LUTOIJIA3MbI 000JIOUYKOM.

Slitnexnerka - >KeHCKas MMOJIOBask KJIETKA; COACPKUT rarulouHbIN (TOJTOBUHHBIN) HAOOp
XpOMOCOM.

2) Tpebosanusn K peiimunz-KOHmMPOJio.

1 mooynw
I Tekymas paboTa CTyI€HTOB KomnuectBo
0amioB
1. [Tocemenue nexnuii ¥ padoTa Ha TaOOPATOPHBIX 3AHITHSIX 15 6.
BoinonHeHne caMocToATenbHOM paboThl 56
I HroroBast kKoHTpoIbHAs paboTa 10 6.
Bcero: 30 6.
2 Mooynw
l. Texymias paboTa CTYA€HTOB KomnuectBo
6amioB
1. [Tocemenue nekuuit 1 pabora Ha 1a0OPATOPHBIX 3aHATUSAX 156.
BoinonHenue caMocToATensHOM paboThl 56.
Il. HtoroBast KOHTpoJIbHAs paboTa 10 6.
Bcero: 300.
9K3aMeH 40 ©.

VIII. Tlepeyenb megarornyecKux U MHGOPMANMOHHBIX TeXHOJIOIHWii, HCNOJIb3yeMbIX NMPH
oCyIIecTBJIeHHH 00pa30BaTe/IbLHOrO Mpouecca Mo JUCHMILUINHE (WJIH MOIYJII0), BKJIIOYAs
nepeyeHb MPOrPaMMHOIO ofecrnieyeHUMs] ¥ MH(POPMALMOHHBIX CHPABOYHBIX cHcTeM (IO
HEe00X0IMMOCTH)

B nporecce 0cBOeHMsT AMCHUILUIMHBI UCIIONB3YIOTCS CIEAyIOIUe 00pa3oBaTeibHble TEXHO0JI0-
MM, CIIOCOOBI U MeTO/bI (POPMUPOBAHUS KOMIETEHINI: TPaJUIIMOHHbIE U TPOOJIEMHBIE JIEK-
11H, 1adopaTopHble pabOThl, TUCbMEHHBIE U aHATUTUYECKHE padOThI, BBHIIOJHEHHE rpaduye-
CKUX paboT, aHainMu3 TabJMll, CXeM, JuarpaMM, HamucaHue pedeparoB, MOATOTOBKA JOKJIAT0B-
Mpe3eHTalMi, MEeTO]l MaJIbIX FPYIII.




IIporpammHoe obecnieueHme:
Adobe Reader XI — 6ecrmatHo

ArcGIS 10.4 for Desktop - Akt npriema nepeayun Ha ocHOBe goroBopa Ne39 a or 18.12.2014

Bilko 3.4 — Gecrutatso
Google Chrome — 6ecruiatao

Kaspersky Endpoint Security 10 qyst Windows — Akt Ha nepeaady npaB Ne2129 ot 25 oxrsi6ps 2016

T

MS Office 365 pro plus - Akt npuema-tiepeaadn Ne 369 ot 21 urosst 2017

Microsoft Windows 10 Enterprise - Akt npuema-tiepemaun Ne 369 ot 21 mrons 2017

MaplInfo Professional 12.0 - Akt o niepenaue mpas 1o yciaoBusim goroBopa Ne 26/2014-Y ot 10.02.14
Microsoft Visual Studio Enterprise 2015 - Akt npenocrasnenws mpaB Ne Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86 ru) — 6ecruiatHo

Notepad++ - 6ecruiatao
OpenOffice — becruiatHO

QGIS 2.16.2.16.2 Nidebo — 6ecrmarao

WinDjView 2.1 — 6ecruiatHo

IX. MaTepuajbHo-TeXHHYecKasi 0a3a, He0OX0AUMAasl JI1 OCYLeCTBJIEHUsS 00pa30oBaTe/ib-
HOT'0 MpoIecca Mo JUCHMIVINHE (MM MOIYJIIO)

HaunmeHnoBanue crenu-
AJILHBIX IOMeENIeHU I

OCHALLIEHHOCTD CHEeIHAILHBIX
MOMeIlleHUI ¥ MoOMeleHuH AJIs
CaMOCTOSITEJIbHOM PadoThI

ITepevensb JUIEH3MOHHO-
ro MporpaMMHoOro odec-
neJYeHusl.
PexBHU3uTHI NOATBEP-
JKIAI0IIEr0 TOKYMEHTA

YyeOHast ayuTopus ais
MPOBEICHUS 3aHATHI JIEK-
IIMOHHOTO THIIA, CEMUHAp-
CKOT'0 THIIa, KypCOBOTO
MPOEKTUPOBAHMUSI, TPYIIO-
BBIX U WHIMBUIYAJIbHBIX
KOHCYNbTAIUH, TEKYILIETO
KOHTPOJISI U IPOMEXKYTOY-
Hol artectaruu Ne 201
kopm. 6 (170021 Teepckas
00:1., TBeps, yi. [Ipommu-
Ha, JI. 3, KOpIL. 2)

Dkpan HacTeHHBIH ScreenMedia
153*203

ITpoexTop NECNP 410

[TepenocHnoii HoyTOyK Dell Ispiron
1300 (1.7 GHz) 15.4 WXGA 512
MB. 80GB

VYuebuasa mebenn

Google Chrome — 6ec-
mnatHoe [10.

I'epbapuii ¢pakynpTeTa reo-
rpaduu ¥ T€0IKOJIOTHH;
MIOMEIIEHUE JUIsl XpaHEHHS
1 IpOo(UITAKTHIECKOTO
00CITy>)KUBaHHsI yueOHOTO
obopymoBanus Ne 210;
MOMEIICHUE JUIsl XpaHEHHS
1 IpOo(UITAKTHIECKOTO
00CITy>)KUBaHHsI y4eOHOTO
o0opymoBaHus, KOpI. 6
(170021 Tsepckas 0611.,
TBeps, yn. [Ipommna, 1. 3,
Kopi. 2)

I"'epOapHbIii hoHx

CucremHsbiif 00K
1200/256/40/
AGP64Mb/CD48/1.44+knaBuaty
pa

MownwuTop 15" Samsung 551s

[TpunTep Xerox «Phaser 3210»

AS Cel

Google Chrome — 6ec-
matHoe [10.

[TouBennas naboparopus
UL IPOBEICHUS 3aHATUI

Becbr JW-1(300r)
Becw! LEKI anextponnsie B 2104

Google Chrome — 6ec-




CEeMHUHApPCKOT0 THUIIA, KYp-
COBOI'0 MTPOEKTUPOBAHMS,
TPYNIOBBIX U UHAUBHUIY-
QJIbHBIX KOHCYJIbTAIIHH,
TEKYIET0 KOHTPOJIS U
MIPOMEXYTOUHOI arTecTa-
muu Ne 208; nmomerenue
JUISL XpaHeHus u npodu-
JAKTHYECKOTO O0CITYKH-
BaHHS y4eOHOTO 000pYyI0-
BaHus, kopi. 6 (170021
TBepckas 00u1., TBeps, yiI.
[Ipommna, 1. 3, xopr. 2)

Juctunnstop /13-10

Muxkpockom (M 501)

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockon M501

Muxkpockon M501

Muxkpockon M501

Muxkpockon M501

[Teus mydenpras CHOJI-7,2/110

HIxad cymmnsabii IC-80-
01(+200 C 6e3 BeHTHIATOPA)

Ika¢ BeITsHKHON MM € 96 01-Y

[Ixad mst 1abopaToOpHOM MOCY B

[kad nns XuM. peareHToB

MHorogyHkuroHanbHast 1adbopa-
Topus «S1-Okonor»

Hab6op yuurens «3Xb 8.300.1»

[TopTaTUBHBINM KOMILIEKT-
naboparopus «HKB

Kommsrotep: Cuct. 610k iRU-
ErgoCorp 121 P4-631(3000)
/1024Mb/ 120/DVD/FDD+ mo-
autop 17" ProviewTFT

Cron nabopatopHbIii (CTONEIIHNIIA
- KEpaMuKa)

Cron nabopaTopHbIii (CTONENIHNIIA
- KEpaMuKa)

Cron nabopaTopHBbIi (CTONENIHUIIA
- KEpaMuKa)

Cron nabopaTopHbIii (CTONENIHUIIA
- KEpaMuKa)

Cron 1abopaTopHBIN (CTOJEIIHUIIA
- KEpaMuKa)

Cron nabopaTopHbIii (CTONENIHNIIA
- KEpaMuKa)

Cron nabopaTopHBbIii (CTONENIHUIIA
- KEpaMuKa)

Cron nabopaTopHBbIii (CTONENIHUIIA
- KEpaMuKa)

dorokonopumerp «Ikortect 2020-
4» USB-005 c moBepkoii

pH — meTp PH200

pH - meTp (Dkorect 2000)

pH - metp (Okorect 2000)

JIa6. o6opymoBaHe HOHOCEICK-
TUBHBIN 3JIEKTPoT1 3koHOM Ph-005
C IOBEPKOM

JIa6. o6opynoBaHHE HOHOCETIEK-
TUBHBIN J1eKTpo1 F3KoHOM K-005

mwatHoe I10.




C IIOBEPKOM

JIa6. o6opynoBaHre HOHOCEICK-
TUBHBIN 37IeKTpo1 3koHOM CU-005
C TTIOBEPKOi1

Jla6. o6opynoBaHHE HOHOCETICK-
THUBHBIN 371eKTpo1 3koHOM Ca-005
C IIOBEPKOM

JIa6. obopymoBaHKEe HOHOCEICK-
TUBHBIN AJIEKTPOJ IKOHOM
Ca+Mg-005 ¢ moBepkoit

Jla6. o6opymoBanue «IKOTECT-
2000-pH-M» -005

Jla6. o6opynoBanue «IKOTECT-
2000-pH-M» -005

Tabyper mabopanta TJI - MCK

Dxkcukarop 6/kpana auametp 150
MM

Okcukarop 6/kpana quamerp 240
MM

[Tepenocnoii npoextop LG LG DX

125, DLP 2500 ANSI Lm

YyebOuas mebenb

IHoMemmeHus 1151 CaMOCTOSITE/IbHOM PadoThI:

HaumenoBanue
noMeIleHu i

OcHAIIeHHOCTH ITOMeIlie-
HU 1JI1 CAaMOCTO%-
TeJIbHOI padoThl

ITepeyeHb JUIEH3MOHHOTO
NPOrpaMMHOro odecrneye-
HHA.
PexBU3NTHI NOATBEPIKIAI0-
1Iero IOKYMeHTa

VYyeOHast aynuropus ISl IpoBe-
JIeHHUs 3aHATUN JIEKLHOHHOTO
TUTNIA, CEMHHApCKOrO  THIIA,
KypCOBOTO  NPOEKTUPOBAHMUS,
TPYIIOBBIX W  HWHIWBHIYab-
HBIX KOHCYJbTAllUH, TEKYIIEro
KOHTpOJII ¥ IPOMEKXYTOYHOU
arrectanmu Ne 111 (170021
TBepckas 0061., Tseppb, yi.
[Ipomuna, 1.3, xopm. 2)

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

Kommerotep IRUCorp 510
15-2400/4096/500/G210-

Adobe Reader XI — 6ecrat-
HO

ArcGIS 10.4 for Desktop -
AKT mpuema Tmepenayd Ha
ocHoBe noroBopa Ne39 a ot
18.12.2014

Bilko 3.4 — 6ecrutatHO

Google Chrome — 6ecrutatio

Kaspersky Endpoint Security
10 s Windows — Akt Ha
nepenayy npaB Ne2129 or
25 okta6ps 2016 1.

Mozilla Firefox 46.0.1 (x86
ru) — 6ecrIaTHoO

Notepad++ - 6ecrutatHO

OpenOffice — 6ecrmatao

QGIS 2.16.2.16.2 Nidebo —
OecriaTHO

WinDjView 2.1 — GecrutatHO




512/DVD-
RW/W7S/mouutop  E-
MachinesE220HQVB21.
5e

Kommerorep IRUCorp 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.
5e

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

Kommerotep 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/mouutop  E-
Machines
E220HQVB21.5*

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

Ckanep Plustek OpticPro
A320

VYyeOHnas mebenb

YueOHast ayauTopus ISl TIPOBe-
JEHUsl 3aHATUN JIEKIMOHHOTO
THIA, CEMHUHApPCKOTO  THIIA,
KypCOBOTO  NPOEKTUPOBAHUS,
TPYNNOBBIX W HWHAMBHUIYyallb-
HBIX KOHCYJIbTallui, TEKYLIETO
KOHTPOJISI ¥ TNPOMEKYTOYHOU

Jlazepusiii mpunTep SAM-
SUNGML-2850D

Jlocka MHTEpaxT.

HitachiStarBoard B kowm-
IIJIEKTE CO CTOMKOM

Hocka Oenast  oducHas
marauT «Proffy

Adobe Reader XI — 6ecrunar-
HO

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

Google Chrome — 6ecrutatHo




arrecranun Ne 118 (170021
TBepckas 06m1., Tsepp, yi.
[Ipommuna, 1.3, kopr. 2)

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

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

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

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

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

Komnerotep iIRUCorp 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

VYuebHas mebenb

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

Mozilla Firefox 46.0.1 (x86
ru) — 6ecrIaTHo

Notepad++ - GecratHo

OpenOffice — 6ecrmatao

QGIS 2.16.2.16.2 Nidebo -
OecriaTHO

WinDjView 2.1 — 6ecrutatHo

HAC-DKOJIOI' - Akt npeno-
craBieHus npas Tr063036
or 11.11.2014

Otxonpl 3.2 - AKT mpeno-
craBieHusi mnpaB Tr063036
or 11.11.2014

[IIB - Dxonor - AKT mipeno-
craBieHuss mnpaB Tr063036
or 11.11.2014

DKO UEeHTp. ABTOTpaHCHOPT-
HOE Mmpeanpuarue - AKT
PEI0CTaBICHUS npas
Tr063036 or 11.11.2014

Dko 1eHTp. Meramioobpa-
00Tka - AKT mpeaocTaBiie-

Hus npaB  Tr063036 ot
11.11.2014

Oko wnentp. Ilmactmaccsl un
MoNMMEpPBl - AKT THpeno-

craBieHusa npas Tr063036
or 11.11.2014

Oko nentp. Cpapka - AKT
MIPEIOCTABICHHS npaB
Tr063036 ot 11.11.2014
Okonor Illym 2 Cranpaprt -
AKT mpenocTaBieHHUs IpaB
Tr063036 ot 11.11.2014

X. CBeeHust 00 00HOBJIeHHM padoUeil MPOrpPaMMbI THCHMILIUHBI (WM MOTYJI5)

Ne n.n. |O6HOBNEHHbIN pa3aen

paboueit nporpammbi

na)

AucumunauHbl (nam mopay-

OnucaHue BHECeHHbIX U3-
MeHeHUM

[laTa 1 NnpoToKON 3acegaHus
YTBEpAUBLUETrO U3MEHEHUsA




IV. ®oH O11eHOYHBIX
CpeZ[CTB JUIA HpOBe,Z[eHI/ISI
[TPOMEXKYTOYHOM aTTecTa-
885078

[TepepaboTanbl TUITOBBIE
KOHTPOJIBHBIC 3alaHUs 11
MIPOBEPKH YPOBHS
c(hOpMHUPOBAHHOCTH KOM-
EeTECHINI

V. [lepeyeHb OCHOBHOU U
TOTIOTHUTEIBHON yaeOHOM
TUTEPaTyphI

BHecens! HOBEIE OJICKTPOH-
HBbIC

OUOJIUOTEYHBIE CUCTEMBI

ITporokon Ne 7 ot
31.05.2023 .
3acemanus kadenpsl Gus. reo-

rpaduu U SKOJIOTHUH




