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|. AHHOTAINA
1. HammeHOBaHHe TUCHMILINHBI (MJIH MOIYJIsI) B COOTBETCTBHH € Y4eOHBIM IIJIAHOM
buosnorus

2. e ¥ 32124y TUCHMILIMHBI (WJIM MOLYJIs1)

Lenp mucrurummabl «buonorus» cHopMHpPOBATh Y CTYJAECHTOB YOCKICHUE B CIUHCTBE
BCEH KMBOM MPHUPOJIBI TIPH BEIMKOM paszHooOpazum ee (popM U CTPYKTYp, yIemsis OCHOBHOE
BHUMaHUE OpPraHU3allMM U CBOWCTBAM >KMBBIX CHCTEM, TEOPUM SBOJIOLUHU U PA3HOOOPA3HUIO
JKUBBIX OPTaHU3MOB.

3amauy TUCLUILIMHEL:

- PaccMoTpeHrne COBpEMEHHBIX MPEICTABIICHUH O BOSHUKHOBCHUH M UCTOPHUYECKOM pas-
BUTHH JKU3HH Ha 3eMIe.

- PaccMoTpenne u nmoHnMaHue HamOoJjiee OOIMX 3aKOHOB OMOJIOTHH: 3aKOHOB HACIE/I-
CTBEHHOCTH, M3MEHYMUBOCTH U 3BOJIOIMOHHOTO Pa3BUTHsI BHJIOB, BKJIOUAsl Y€JIOBEKa, U CO00-
ILECTB

3. Mecto qucuuminnel (1w Moayns) B ctpykrype OOIT

JlucumiuinHa BXOAWT B 0A30BYIO YacTh y4eOHOTO IJIaHa, MOJIYJIb €CTECTBEHHOHAYUHBIMH.
OcBoeHMe AUCHUILIUHBI OMUPAETCSA HAa 3HAHUS, MMOJIYYCHHBIE B MPOIECCE U3YUCHUS AUCIUILITNH:
XuMUs, QU3MKa, MOYBOBEACHHUE. [JJUCIIUIUIMHA 3aKJIabIBaCT OCHOBY IS M3y4YCHHS OOIICH KO-
JIOTHH, OXpaHa OKPYKAIOIIEH CPe/Ibl, IPOXOKICHUS y4eOHOM U MPOU3BOJCTBEHHOM MPAKTHK.

4. O0beM TUCHHILUITNHBI (WA MOTYJIs1):

4 3adeTHBIX enquHULEI, 144 akaJeMUYSCKUX Jaca, B TOM YHCJIe

KOHTAKTHAas padora- 68 u.: nekimu — 34 4acoB, 1abopaTopHbIe 3aHATHS 34 Y4acoB, CAMOCTOSITEIb-
Has padora: 49 yacoB. KoHTpomips —27 4.

5. Ilepevenb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUs IO JMCHMILVIMHE (MJIM MOAYJI0), COOTHe-
CEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTE/ILHOI POTPAMMBI

IInanupyemMble pe3yJibTAThI 0CBOCHUS IInanupyemble pe3yJibTaThl 00y4eHHs 1O AUCIH-
o0pa3oBaTesIbHOI porpamMmsi ((pop- IUIMHE
MHpYeMble KOMIIEeTEeHIINH) (MJIM MOIYJI110)

OIIK -1. Criocoben mpumenste 6azoBbie | OIIK -1.4. Vcnonb3yer 3HaHUS OUOJIOTHH IS pe-
3HaHMA (PYHIAMEHTAIFHBIX PA3/IENIOB HAYK O |  IIEHHUS 3a/1a4 B 00JIACTH SKOJIOTUU U IPUPOIOTIONb-
3emJie, €CTECTBEHHO-HAYYHOIO M MareMaTu- |  30BaHUs
YECKOro IUKIJIOB MPH PEUICHUM 3a1a4y B 00-
JIACTH SKOJIOTUH U IPUPOJIOTIONIb30BAHUS

6. ®opmMa NPOMeKYTOYHON aTTecTALUH - IK3aMeH.
7. SI3bIK IpenoaaBaHus pyCCKHUM.
I1. Conepsxanue AMCHUIIMHBI (WM MOAYJIS), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3ziesiam) ¢ yKa-

3aHUEM OTBCACHHOI'0 HA HUX KOJIMYECTBA aKaJAEMHUYECCKHUX YaCOB 1 BU/10B y‘leﬁﬂblx 3aHATHH
1. /151 cTyieHTOB 04HOM ()opMbI 00y4YeHHsI

Ne | Yuebnas nporpamma — Bcero, | KonrtaktHas pabora (4ac.) CamocTosiTenb-
HalMEHOBAaHME pa3JeNioB U | yac. Jlexuuu JlaGopatopHsble | Has pabota
TeM 3aHATHUS (qac.)

1 | BBemenne. bBuomorus  kak 6 2 4

HayKa O XMBBIX OpraHHU3Max.
CylUIHOCTb KM3HHU.

2 | BuoxumMuyeckas OCHOBA KWU3HU 17 4 6 7




3 | YpOBHH oOpraHu3anuu KUBOH 8 2 2 4
MaTepHH
4 | Yuenue o KJI€TKE 14 4 6 4
5 | OyHKIMOHUPOBAHUE: PA3MHO- 6 2 4
JKEHUE U Pa3BUTHE OPTraHU3-
MOB. ['oMeocTas
6 | OCHOBBI r€eHETHKHU 18 8 4 6
7 | buomornueckoe pazHoOOpazue 28 8 14 6
8 | Oxpana OHWOJOTHYECKHX O00B- 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
YUYEBHAS ITIPOI'PAMMA

Pa3nes 1. Beenenue. buosnorns kak Hayka o ;KMBBIX opranu3max. CylUiHOCTb KU3HU:
KpaTKasi UCTOPUs pa3BUTHUS NIPEACTABICHUMN O IPOUCXOKIECHUY KU3HU Ha 3emie. COBpeMEHHBIN
CUCTEMHBIN noaxoa. OCHOBHbBIE CBOMCTBA KUBbIX cUcTeM. OOMEH BEILIECTB, €AUHCTBO XMMUYE-
CKOI'0 COCTaBa, pa3ApaXxUMOCTh, PEHPOAYKIMS Ha 0a3e peayluIMKalMuU, pocT, MPHUCIOcoOiise-
MOCTb, CAaMOPETYJIALHNS, OJIBUKHOCTb, HACIEACTBEHHOCTh U N3MEHYUBOCTb. ENMHCTBO U OTNIH-
YUs KUBBIX U HEXKMBBIX CUCTEM. JJUCKPETHOCTh U pa3zHOoO0Opasue xxu3Hu. LlenocTHocTh OHonoru-
YyecKux cucteM. buonorus kak Hayka o kuBbIX cucreMax. [lonstue o cucremax. OTKpbIThIE U
3aKphIThle cucTeMsbl. [lonoxeHue 6MOJIOTMU B cUCTeME Hay4HbIX JucuMIuiMH. Knaccudukarnus
OMOJOrNYeCcKNX HayK. 3HaueHue OUOJIOTHH.

Pa3nea 2. buoxumu4yeckasi 0CHOBA KU3HH

Xumuueckuu cocmas knemku. HeopraHndeckne u OpraHudeckue coeauHeHus. Bona,
Ouosornyeckas poJib BOJbl B OpPraHU3alluy KHU3HU. bruomnonumepsl: obmmue npeacTaBaeHus. Y-
JI€BOJIbl, O€JIKU U HYKJIEMHOBbIE KUCIOTHL. CTpoeHHne U OMoJIoTnYecKas poJib YIiIeBOIOB U JIUIH-
noB. CocraB 6enkoB. Ctpoenue OenkoB. IlepBuuHas, BTOpUYHAs, TPETHYHAs U YETBEPTUYHAs
CTpyKTypa OenkoB. buonornyeckast posnb 6enkoB. CTpoeHHE HYKJIEMHOBBIX KUCIOT. THUIBI HYK-
nenHosbix kucnorT. JJHK n PHK. Hykneotunsl, nux crpoenue. IIoHATHE KOMIIJIEMEHTApHOCTH.
Mogens crpoenus mosiekynsl JIHK, npemnoxennas k. Yorconom nu ®@. Kpukom. buosornue-
ckas poinb JJHK. Ilonarue HacnenctBeHHON mHpopMmanuu. OCHOBHBIE BUIBI U OMOJOrHUYECKast
posis PHK.

Pa3nes 3. YpoBHU OpraHu3anuu ;KUBOM MaTepun

YpoBHu opraHmsanuu  JKW3HU:  MOJIEKYJISIPHBIM, KJIETOYHBIM, OpPraHU3MEHHBIN,
HOMYJSIIMOHHO-BUAOBOM, OHOreoneHoTHUecKuil. V3ydeHne OHOJIOTMUECKUX OOBEKTOB Ha
pa3HbIX YPOBHIX OpraHU3aIUH.

Pasznen 4. CocraB, cTpoeHHe M OPraHU3AUMS KJIETKH KAK OCHOBHON eIUHHIbI KH-
BOI'0

Cmpoenue npoxapuomuueckux u sykapuomuueckux xkiemox. LluTomorus kak Hayka o
kietke. Knerounas teopust kak ¢yHnaMmeHTanbHOe Onosorndyeckoe obobmenue. Mcropus pas-
BUTHS KJIeTOUHOU Teopuu. OCHOBHBIE OCOOCHHOCTH KIIeTKH. KileTka Kak ayieMeHTapHas KHUBas
CUCTEeMa, CIIOCOOHAasi K CaMOOOHOBJIEHHUIO, CAMOPETYJISILIMU U CaMOBOCIPOU3BeIeHN0. OTinuus
NPOKAaPUOTUYECKX U 9YKApUOTUYECKHUX KJIETOK. TeopHs Mmocae10BaTeabHOro 3HI0CUMOn03a.

Crpoenue u QyHKIMS KIETOYHBIX MeMOpaH. HapyxHast ¥ BHYTpEHHSs MJa3MaTUYECKUe
mMeMOpanbl. CTpYKTypHBIE CBOMCTBa MEMOpaH: MO3aU4YHOCTh U JMHAMUYHOCTh. TpaHCHopT Be-
miecTB uepe3 memoOpany. lluromnasma. CocraB 1muToruiazMbel. OTIHYMS COCTaBa IUTOIIA3MBbI



pa3HBIX KIETOK.

Oupomnasmarudeckas cetb (J1IC), ctpoenne H ocHoBHBIE QyHKIMU. Komruieke ["omnb-
xu (KT, ctpoenune u ¢pynknun). JIuzocombl. O6pazoBanue 1u3ocoM. CTPOCHHE B COCTaB JIU30-
com. @ynkuuu sms3ocoM. Parounros. [ImHOIUTOS.

Pu6ocomsl. Ctpoenue u Gynkuuu pudocom. OTanuus pubocoM MPOKAPUOT U HYKAPHUOT.
Mutoxonapunu. OcobeHHOCTH cTpoeHHst MUTOXOHIpUl. CruHTe3 AT® kak (HyHKIHMS MUTOXOH-
npuid. KnerouHoe papixanue. ABTOHOMHOCTh MUTOXOHApHi. KosblieBas MUTOXOHApHUATbHAS
JHK. Jlenenne MUTOXOHIAPUM. beOKCHHTE3UPYIOIMI anmapaT MUTOXOHAPUHN. [IBOMHON KOH-
TPOJIb CHHTEe3a OenKoB. I'Mnore3a MpoUCXOXKICHUsT MUTOXOHApHH. IlmacTuapl Kak KOMIIOHEHT
pactutenbHOM KieTku. Tumsl actua. BzaumonpespaieHue pa3Hbix TUNOB maactua. Ctpoenue
K pynkuu mwiactun. @orocunrtes. Pazmuoxkenune miactuna. Kompresas JIHK mnactua. ABTo-
HOMHOCTb TUTACTH]I. belloKCuHTE3upyIonHii anmnapaT miactul. J[BoiHOM KOHTpoIIb CUHTE3a Oell-
koB. ['unore3a npoucxoxaenus miactul. Llenrpuonu, crpoenue n pyHkuuu. OpraHouab! 1BU-
JkeHus KieTku. KnetouHslil kapkac. Bakyons. Pasnuunsa Mexay KieTKaMu XKUBOTHBIX U pacTe-
HUU.

Knerounoe siipo. Pasmepsl u cTpoeHue KIeTOYHOro sAapa. SAnepHas 000si0uKa, HYKJI€O-
IU1a3Ma, XpOMaTuH U XpoMocoMbl. CTpoeHue xpomocoMbl. CTpoeHne W (QyHKIUS SOApBILIKA.
OyHKIMHU Aapa. Bzaumonencrere MexXy KJIETKAMHA B OPraHU3Me.

HacnencrBennast uHpopmanus u ee peanusanus B kieTke. ['eHbl. MaTpuuHblil cUHTE3.
Tpanckpunuus. Tpancnsuus. Kogon (Tpumuier) kak IUCKpeTHasl €IMHULA T€HETHYECKOro Koja
u ero coiictBa. Cunre3 6enka Ha pubocomax. Perymsiuus cunresa. IlyTh OT reHa K mpu3HaKy.
W3menenns renoB. LleHTpanbHas 1orMa MOJEKYIIPHON OUOJIOTHH.

Pazgen 5. ®dyHKUHOHUpPOBaHME OpraHu3MoB. PazmMHokeHHe, pa3BUTHE M B3aHMO-
AelCTBHE OPraHU3MOB

PazmHosxenue oprannzmoB. [lonoBoe u Gecnionoe pazmHoxeHnue. Tumsl 6ecrionoro pas-
MHOXEHUS. bHONIOrn4eCKnid CMBICH Pa3HBIX TUIIOB Pa3MHOKECHMUS.

Jlenenue 3yKapuoTUYECKOW U IIPOKApUOTUYECKON KileTku. Muto3. Craguu murosa. Ilo-
HATHE KJIETOYHOTO IuKia. MaTepdasza. bruonornueckoe 3HaueHne Muto3a. Meiio3 Kak THII Jerne-
Hus KieTkd. Craaun Meno3a. Konbsroranus u kpoccuHrosep. bruonorndeckoe 3HaueHne Menosa.
JIMmuionaAHbIN U rarionAHbI HA0Opbl XpPOMOCOM B siipe KiIeTKu. Omio10TBOpeHue. 3urora.

DKOJIOTHYECKHE OCHOBBI JKU3HEAEATEIbHOCTH OPraHU3MOB. DKOJIOTHYeCKUe (haKTOphl U
dbopMbl MX BO3JEHCTBUS Ha OpraHu3mbl. JKuszHeHHble (QOpMBI OpraHM3MOB. buonHIMKanus.
Konuenmus skocucreM. Tpopudeckue, GyHKIMOHATBHbBIE U CTPYKTYPHBIE CBS3H.

Pa3nes 6. OcHOBBI reHeTHKH. 3aKOHOMEPHOCTH N3MEHYMBOCTH M MeXaHM3MBbI Iepe-
Aa4YM HACJIeACTBEHHOH HH(popMannu

I'eneruka xak Hayka. Kparkas ucropus reneruku. Pabots! I'. Mennens, B. Moranncena,
T.T. Moprana, C.C. UerBepukoBa U Jpyrux reHETUKOB. XPOMOCOMHAs TEOPHsI HACIEACTBEHHO-
CTH.

Jlokanu3anuus reHoB B xpoMocoMax. CBOMCTBa FeHOB. AJUIENN KaK CTPYKTYPHOE COCTOS-
Hue resa. [IpusHak u reH. I'oMOJIOrM4HbIE XPOMOCOMBI. JJOMUHAHTHBIE M PELIECCUBHBIE ITPU3HA-
ku. Henmonnoe nomunupoBanue. IIpaBmiio noMuHupoBaHMs. ['OMO3UIOTHBIE U T€TEPO3UTOTHBIE
ocobu. OmerTel I'. MeHzenst mo CKpemmuBaHuio ropoxa.

OCHOBHBIE TOJIOXKEHUS COBPEMEHHOM reHeTuku. HacnenctBeHHOCTh. OCHOBHBIE 3aKOHBI
HAaCJEeJACTBEHHOCTH. 3aKOH 4YHMCTOTBI raMer. HeszaBucumoe HacnenoBanue. CleIuIeHHOE
HacienoBanue. ['pynmbl  cuemeHus.  KpoccuHroBep Kak — HapylIEHHE — CLETUIEHHOTO
Hacjen0BaHUs. buoornueckoe 3HAaYeHHWE KPOCCHHIOBEpa. AHAIM3ZUPYIOLIEE CKPEIIMBaHUE.
Yacrora kpoccuHrosepa. KapTtsl reHoB. ['eHeTnka mona. XpOMOCOMHOE OIIpENEICHHE IOJIA.
[TonoBeie xpomocombl. Aytocombl. I[Ipu3HaKku, CcHEMIEHHBIE € MOJOM. ['OMOrameTHhI U
rereporamMeTHblii moi. [lpu3Haku u 0OJNE3HM, CIEMJICHHbIE C MOJOM. 3aKOHOMEPHOCTH
NPOSIBJIEHUS W HACIEJOBaHWs STHX IpU3HAKOB. [luTOomnazmarnueckass HaciIeICTBEHHOCTD.
3aKOHOMEPHOCTH II€peaud IUTOIIa3MaTHYECKOM HacJIeICTBEHHOCTH. B3aumMopelictBue u
MHO>KECTBEHHOE JeHICTBUE I'€HOB.



HacneactBennocts u cpena. [lonarue renotuna um ¢enoruna. 3MeHYMBOCTh Kak pe-
3yJbTaT B3aUMOJEUCTBHS opranu3Ma u cpeasl. Hopma peakuuu. M3MeHUnBOCTh U €€ BUABL. 3a-
KOHOMEpPHOCTH M3MEHYMBOCTH. MoaudukanoHHas U HacleJACTBEHHAs U3MEHUYMBOCTh. Xapak-
Tep, OTIIMYUTEIIbHBIE 0OCOOCHHOCTH M OMOJIOTUYECKOE 3HAYCHNE MOIU(DHUKAITMOHHON H3MEHYHBO-
ctu. KomOuHaTiBHAs U3MEHYUBOCTh. VICTOUHHMKY M OMOJIOTHYECKOE 3HaU€HUE KOMOWHATUBHOM
n3MeHunBOCTH. [1010BOI TIpoIiecC 1 KOMOMHATHBHAS M3MEHYMBOCTh. MyTalMOHHAS W3MEHYU-
BOCTh. THWIIBI MyTaluii: TEHHBIE, XPOMOCOMHBIE, TeHOMHbIE. CBOMCTBa MyTaluid. buosnornyeckoe
3HAYCHHE MYTalUii. DKCIIEpUMEHTaNIbHOE TToJlydeHue MyTtanuil. CoMmaTH4ecKre U TeHepaTuBHbIC
MYyTallUH.

MakposBosntoniua. OCHOBHbIE HaIlpaBJIEHUs SBOJIOLMOHHOTO Tpoiecca. [Iporpecc u
perpecc B s3Bomtonun. Apomopdos. Unnoanantamus. Jlereneparus. CoOOTHOIIEHWE HANIPaBICHUN
sBomonmu. HeoOpatumocth 3Bomionuu. HepaBHOMEpHOCTH 3BoOMONMU. J[MBepreHTHas,
KOHBEPreHTHAs U MapaijiesibHas SBOIIOIHSL.

Pa3nen 7. Muoroo6pa3ue oprannieckoro mupa. buosiornueckoe pasnoodpasue

[Tonstue o cucremaruke. [lpunuumnel cucrematuku. OCHOBHAS XapaKTEPUCTHKA BUPYCOB
U KIJICTOYHBIX OpraHu3MoB. Tpu JOMeHa B COBPEMEHHOHN KJIACCHU(PUKAIWU KUBBIX OPTaHH3MOB:
Apxebakrepun, DybakTepun U JykapuoTsl. [IpokapuoTsl u sykapuoThl. [enenue 3ykapuoT Ha
[apCTBa: MPOTOKTHUCTHI, PACTCHHUSI, )KUBOTHBIE U TPUOBI.

Pa3znen 8. Oxpana OmojiornyecKknx 00beKTOB

I'moGanbHBINA, pETMOHATIBHBIH, JIOKAIBHBIA YPOBHU OXpaHbl OMOJOTHYECKOTO pa3HOO0pa-
3ud. buostuka.

Pa3nes 9. DBosoinoHHOE yYeHHUe

Kpatkas ucropus pazButus npeacraBieHuii 00 3BONIONUK opranndeckoro mupa. Jlogap-
BUHCKHE TIpe/CTaBlIeHus: 00 3Bostonuu. DBomonuonHas koHuenuus K.b. Jlamapka. Ipenmo-
ceuikd fnapBuHu3Ma. OcHoOBHbIE mojoxkeHust teopun Y. JlapBuna. CriocoOHOCTH BUJOB K He-
OTpaHMYECHHOMY pa3MHOXEHHIO. bopr0Oa 3a cymectBoBanue u ee Gopmbl. OnpeaeneHHas U He-
ompezeneHHas N3MeHYNBOCTh. [loHATHE ecTecTBEHHOTO 0TOOpA.

Jloka3zaTenbcTBa 3BOTIONUU. EMMHCTBO XMMHUYECKOTO COCTaBa M MPUHIMUIIOB (DYHKIIHO-
HUPOBAHHUS KHUBBIX CYIIECTB. DMOpHoIOrHdeckue, MOpQOIOrHYecKue, MaJeoHTOIOTHUYECKHE,
Oouoreorpaduueckie U TeHETHYECKUE T0Ka3aTeIbCTBA IBOMIOIUU. [IoHITHE O BUE Y pPACTECHUH,
JKUBOTHBIX, TPHOOB 1 MUKPOOPTraHU3MOB. BHJT kak reHeTHYecKas CCTeMa M OCHOBHAsl €IMHUIIA
cucreMatuku. Kareropun Buna. CTpykTypa Buaa, reorpaduuecKue pachl, MOMYJISIHH.

OcHOBHbBIE TOJOKEHHSI CHHTETHUECKON Teopun dBoitonuu. Kpatkas ucropus ¢hopMupo-
BaHMsI COBPEMEHHBIX TPEJCTaBICHUNA 00 SBOJIONMH. YUYEHHE O MHKPOIBOJIONUH. [lomymsius
KaK 3JEMEHTapHas HBOJIIOLMOHHAS €IWHUIA. XapaKTepUCTUKA MOMYISUUU. DJIEMEHTAapHbIE
(bakTOphl SBOJIIOLMU: MYTAI[MOHHBIM TMPOIECC, KOMOWHATUBHAS M3MEHUYMBOCTH, MOTOK T'€HOB,
MOMYJISIIIMOHHBIE BOJIHBI, T€HETHYECKHUI Apeid, n3omsanus (orpaHuYeHre MaHMHUKCUU). Turmbl
W30JISIIMY. 3HAUYCHUE U30JISAIMU B DBOJIIOIMHU. EcTecTBeHHBIN O0TOOP Kak HaIpaBisiomas U JBU-
Kymas cuna 3Boiroiuu. CoBpeMeHHbIe TPEACTaBIeHUs 0 00opb0e 3a CYIIECTBOBAaHHME U €CTe-
cTtBeHHOM 0TOOpe. dopmbl snumuHanmu. ['eHeTndyeckuil Bkiaa B Oyayuiee nokonenue. Gopmsl
€CTeCTBEeHHOTo 0TOOpa. Pesynbratel nelictBus ectectBeHHOro otoopa. [lonosoit or6op. Munu-
BUIyQJIBHBINA U TPYIIIOBOI 0TOOD.

BosHukHOBeHHME ajanTanuii  Kak pe3yjiabTaT JIEHCTBUS  €CTECTBEHHOTO OTOOpa.
OTHOCUTENBHBIA XapakTep ajgantanuu. BumooOpa3oBaHue - pe3yinbTaT MHUKPOIBOITIOIMOHHBIX
nporieccoB. OCHOBHBIE TYyTH M CHOCOOBI 00pa30BaHUS HOBBIX BHJIOB. AJUIOMATPUYECKOE H
cUMITaTpudecKoe BugooOpa3oBanue. [Ipumepsl BumooOpa3oBaHusl.

Pa3znen 10. AHTponoreHe3s — MPoOMCXoKIeHUE U IBOJIIOIHOHHOE PA3BUTHE YeJI0OBEKA

[TpoucxoxaeHue u HBOIOIIMOHHOE pa3BUTHE YelloBeka. [lojo)keHne yenoBeKka B CUCTe-
M€ KUBOM TPHUPOJbl. MecTo COBPEMEHHOTO YENOBEKa B CHUCTEME MIIEKONMHUTAIOIIMX, OTpsaa
MPUMATOB, CeMelcTBa TOMUHU. VICKomaeMble TOMUHUIBI U X CHCTEMAaTHYECKOE IMOJIOKEHUE.
LleHTpBI MPOUCXOKACHUS U MYTH PACCEIEHUs, pachl COBPEMEHHOI0 YeJIOBeKa. [ eHeTnka u sKo-
Jorus denoBeka. buomornueckuii U COnUanbHBIA KOMIOHEHTHI B ICTOPUYECKOM PA3BUTHU YEIIO-



BCKa.

I1l. IlepeyeHb y4eOHO-MeTOAUYECKOTO OOecriedeHHsl JJIsi CAMOCTOSITEILHOIi padoThl 00y-
YAMIUXCS 110 JMCHHILIMHE (MM MOLYJII0)
1.  Ilnanbl U MeTOIMYECKUE YKa3aHUS 110 MOJATOTOBKE U BBINOJIHEHUIO Ta00OPATOPHBIX paboT
2.  IIpumepHBIE TECTHI IO KYPCY
3. Bompocs! 115 TOATOTOBKY K AK3aMEHY
4. llepeyeHb OCHOBHBIX MOHATHUH O AUCLHUIIIIMHE

IV. ®oHa oueHOYHBIX CpPeACTB /AJsi MPOBeJAeHUs MPOMEKYTOYHOM aTTecTanuu 00y4aro-
HMXCS M0 JMCHUIINHE (WU MOTYJII0)

1. TunoBble KOHTPOJIbHbIE 33/IaHUSA /JIs1 IPOBEPKHU YPOBHS COPMHPOBAHHOCTH KOMIIe-
Tenuun OIIK-2. Bnagenue 0a30BbIMH 3HAHMSIMHU (PYHIAMEHTAJIBHBIX pa3/iejiOB OHOJIOTHH,
SKOJIOTHH B 00beME, HEOOXOIMMOM IJISI OCBOEHMS OHOJIOTHMYECKUX, DKOIOTHYECKUX OCHOB B
9KOJIOTUM W TIPUPOJOIOIB30BAHUN, METOJaMH OTOOpa M aHajau3a OMOJOTHYECKHX Ipo0d, a
TaK)Ke€ HaBBIKAMU HJICHTU(UKAIMKA U ONMUCAHHS OMOJIOTHYECKOr0 pa3HOOOpa3ms, ero OICHKHU
COBPEMEHHBIMHM METOJIaMU KOJIMYECTBEHHON 00pab0TKH MHGOpMAITIH

Jran ¢popmMupoBaHus

KOMIIeTEeHIIUH, B KOTO-

POM y4acTByeT JMCIH-
IUIMHA

TunoBble KOHTPOJILHBbIE 3a/1a-
HMA 1JIS1 OHEHKHU 3HAHUH,
YMEeHHUIi, HABBIKOB (2-3 npu-
Mepa)

IToxka3aresiu 1 KpUTEPUHU
OLICHUBAHMS KOMIIETEH-
MU, KA OLeHUBAHUS

2-# yran
BJIAJETH

1.IlpuroToBUTH BpEMEHHBIE IpE-
napartbl JJii MHKPOCKOMHPOBA-
HUS TI0J] CBETOBBIM MHKPOCKO-
TIOM.

2. llpoBectu aHanmM3 OTIWYUIN
MPOKAPUOTUYECKON KIIETKH OT
ABKapUOTUYECKOM.

3. IIpoananm3upoBaTh OTIHYHUS
CTPOCHHUS ¢dotoTpodHOI
(ocMoTpodHOi) U reTepoTpod-
HOM ((aroTpodHOIl) KIIETOK.

[TpaBuibHBII BBIOOp airo-
pUTMa pelIeHHUs PoOIeM-
HOW CUTyaluH, JaHa BEpHas
OIlEHKa IIOCJIEIOBATEILHO-
CTH TOATOTOBKH IPENapaToB
o Mmeroauke — 8-100.
Henocrarounas aprymenrta-
1us BeIOOpa crocoba moaro-
TOBKHM TIperiapara u, OTCIOJIa,
CHIDKEHHOE €r0 KayeCTBO —
6-70.

Hetounoctu B dopmynu-
POBKax IMPH COMOCTaBICHHUH-
4-50.

Ommbku B BBIBOAAX, pac-
KPBITHH COJICPKAHUS U Tep-
MHHaX — MeHee 30.

2-# yTan
yMeTh

1. Ilpuectu ob6myo dopmyry
JUISL BCEX YTJIEBOJOB M TMOSICHUTH
Ha MpUMepe MEHTO3 U TeKCO3.

2. Hate obOmyro dopmyny s
AMHHOKHUCIIOT M TOSICHUTH OCO-
OEHHOCTH MENTUIHON CBA3M.

3. Jatp oOuryto ¢gopmyiy Iumnu-
JIOB U CXEMYy CTPOCHUSI UX MOJIe-
KYJI.

[TpaBuibHBI BBIOOp amnro-
pUTMa pemieHust MnpoOIeMbl
naHa BepHas ¢dopMmyna H
MpaBWJIbHOE 00OCHOBAaHUE —
8-100.

Henocrarounass aprymenra-
us BBIOOpa peuieHus — 6-
76.

Herounoctu B  opmymnu-
poBkax-4-506.

Omubku B BBIBOJAX, pac-
KPBITUU COJEpPXKAHUS U Tep-
MHUHax — MeHee 30.




2-¥ yTan 1.HapucoBare  oburyto cxemy | IIpaBuibHbI BBIOOp amnro-
3HATH CTPOEHHS HYKJICOTHIOB. pUTMa pEHICHUS MPOOIEMBI
2. O0o3HauUUTH OCHOBHBIE BOJO- | JaHa BepHas Qopmyna u
POZHBIE CBSA3M MEXIY HYKJICOTH- | NMPaBHIbHOE OOOCHOBAHUE —
JaMH pa3HbIX 1ernel B Moekynax | 8-100.

HYKJICHHOBBIX KUCIIOT. Henocratounast aprymeHra-
3. IosicHUTH CYIIHOCTh TEHETH- | IUsl BbIOOpa pemieHuss — 6-
YeCcKOro Koja 70.
Herounoctu B  opmynu-
poBkax-4-50.

Ommbku B BBIBOJAX, pac-
KPBITHH COJCPYKAHUS U Tep-
MHHaX — MeHee 30.

V. IlepeyeHb OCHOBHOW M JONOJHHUTEILHONH Y4eOHOI JIUTEpaTypbl, HEOOXOAMMOIi 11 0CBOe-
HUS TUCIMILIMHBI (MJITM MOTYJIS])

a) OcHoBHas JiUTEpPaTypa:

1. buosorus : yueOHUK U npakTUKyM Uit By30B / B. H. Speirun [u ap.] ; nox pe-
naknuei B. H. SIpeirnaa. — 2-¢ m3n. — Mocksa : U3natensctBo FOpaiit, 2023.
— 378 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-07129-0. — Texkcr :
anekTpoHHbI // OOpazoBarenbHas mmiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/510542 (nata obpamenus: 31.05.2023).

2. 'ames, C. H. MareMaruuyeckre METOAbl B OMOJIOTUU: aHAJIN3 OMOJIOTUYECKHUX
JTAHHBIX B cHcTeMe Statistica : yueOHoe nmocooue s By3oB / C. H. INammes, ®. X.
bernsesa, M. 0. Jlynunoc. — Mocksa : U3narensctBo FOpaiit, 2022. — 207 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-02265-0. — TekcT : 31eKTpOH-
Heii  // OOpasoBarenpHas miatpopma  FOpaiit  [caitit]. —  URL:
https://urait.ru/bcode/492334 (nata oopamenus: 31.05.2023).

0) 10NMOJIHUTEILHAS JIUTEepaTypa:

1. buosorus : y4eOHUK U IPAKTUKYM JJIsl CPEIHETO Mpo(ecCuoHaIbHOTO 00pa3o-
Banus / B. H. Apsirun [u ap.] ; nox penakuueit B. H. Sppiruna. — 2-e uzn. —
Mockga : M3natensctBo FOpaiit, 2023. — 378 c. — (IIpodeccuonanbHoe odpa-
3oBanue). — ISBN 978-5-534-09603-3. — Texcrt : anexTponHsiit // OOpa3oBa-
tenbHas matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/511618 (nara
obpamenus: 31.05.2023).

VI. Ilepeuens pecypcoB MH(OPMALMOHHO-TeJIEKOMMYHMKAUHOHHOH ceTH «HTepHeT», Heoo-
XOAUMBIX /151 OCBOCHUS JUCHMILIMHBI (MJIH MOTYJISA)

- Caiit lHCTUTYTa MUPOBBIX MPUPOIHBIX pecypcoB. Pexum goctyma: WWW.Wri.org

- MunHucrepcTtBO  NpUPOAHBIX  pecypcoB M dkosormn  P®.  Pexum  gocryna:

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

Cospemennvie npogheccuonanvuvie 0a3pl OAHHLIX U UHPOpMAUUOHHBIE CHPABOUHDBIE
cucmemul:

- Hauwmonanensiit atmac Poccum (DOnextp. pecypc): B 4 T.. Pexum nocryma: — http://xn--

80aaaalbhnclccilcl5c4ep.xn--plai/

- Hayunas 6ubnuoteka TBI'Y — http://library.tversu.ru;
- PenosuTopuii Hayunbix myonukaimit TBI'Y — http://eprints.tversu.ru .
- Hayunas snexrponnas 6ubmmoreka eLIBRARY http://elibrary.ru/



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/

VII. Metoanueckue yka3aHusi 1Jisl 00y4aAIOIIUXCS M0 0CBOSHHIO TUCHUILIMHBI (MJIH MOTYJIs1)
1) Cooeprcanue memoouueckux paspaéomox

1.IlnaHbl M MeTOAMYECKHE YKA3AHHS MO MOAT0TOBKE U BbINOJIHEHHIO J1a60paTop-
HBIX padoT (coaeprkaHue JabopaTOpPHBIX padboT)

JlabopaTopHas padora Ne 1-3.

Tema 3aHaTus: bruoxuMudeckas OCHOBA KU3HH

3aganusi: 3aprucoBaTh XUMUYECKYIO CTPYKTYPY U IIPOAHATM3UPOBATH OCHOBHBIE IPYIIIIBI
OpraHUYECKUX BEIECTB

JlabopaTopnasi padora Ne 4.

Tema 3ansiTusi: YpOBHU OpraHU3aIlMU KUBOW MaTEpUU

3aganun: 3apucoBaTh U MPOAHATH3UPOBATH TAOJHIlY YPOBHEH OpraHU3alliy >KUBON Ma-
Tepuun

JlabopaTopnasi pa6ora Ne 5-9

Tema 3ausiTus: YyeHue o0 KIIETKe

3apanus: [IpurotoBuTh BpeMEHHBIC TpeMaparthl, 3apUCOBATh U MPOAHATU3UPOBATH X,
HCIIOJIb3Ys] MUKPOCKOITMYECKYIO TEXHUKY

JlabopaTopHas padora Ne 10-11
Tema 3ausaTusi: OCHOBBI FT€HETUKHU
3agaHuA: pelINTh 33]]a41 O HACJIeI0BAaHUU MPU3HAKOB, UCIIONB3YS 3aKOHBI MeHens

JlaGopaTopHas padora Ne 12-17

Tema 3anusiTus: buonornueckoe paznoodpasue

3ajaHue: NMpPOAHAIU3UPOBATH OCHOBHBIE IPYIIIBI KUBBIX OPraHU3MOB, UX JKU3HEHHBIC
LUKIIBI, pOJIb B IIPUPOJC U B )KU3HHU YCIIOBCKA

JlaGopaTopHnas padora Ne 18.
Tema 3aHATHA: DBOTIOIMOHHOE YUCHHE
3aganus: 3apucoBaTh W MPOAHATM3HPOBATH BU3YAIM3UPOBAHHBIC IPEICTABICHUS 00
HBOIIOIIMU U OCHOBHBIE TEOPUH IBOIIOLMOHHOTO TIpoIecca
2.IlpuMepHBIE TECTHI MO KYpCy
1. T'maBHBIMM XUMHUYECKUMHU JIEMEHTAMH B COCTABE KUBOTO OPraHU3Ma SIBJISIFOTCSI:
(Bapuanmuvi omeemos)
a)Si,H, Fe, O, S, N;
0) O, Fe, N, S, Ca, K;

) H, O, N, Si, P, K;
rH,0,C K, P,S:;
mH O,CN,P,S.

2. buomnonumepamu SIBISIFOTCS:

(Bapuanmwvi omeemos)

a) OeNKH, KUPBI, YTIIEBOIbL;

0) OenKu, HEKOTOPBIE YTIAEBOABI, HYKJICHHOBBIC KUCIOTHI;
B) KHPBI, MOHOCAXapHUJIbL;

T') HYKJICHHOBBIC KUCIIOTHI, )KHPBI,

1) IPOCTHIE caxapa.

3. Mornekyna 6e1Ka COCTOMT U3 MOHOMEPOB, B Ka4eCTBE KOTOPBIX BHICTYIAIOT:
(Bapuanmwvi omeemos)
a) HyKJICMHOBBIE KUCIIOTHI;



0) KUPBHI,
B) aMUHOKHCJIOTHI;
') MOHOCaXapuJIbl;
1) ATO.

4. ®OyHKINU, KOTOPHIE BHIMOIHSIIOT TOJIBKO OCJIKH:
(Bapuanmwvi omeemos)

a) bepmeHTaTHBHAS, CTPOUTEIHHAS;

0) pepMeHTaTHBHAS, ABUTATEIIbHAS;

B) CTPOMTEIbHAS, JHEPTCTUYECKAS;

T') 3alMTHAs, IBUTATEIIbHAS;

1) SHEpreTUYecKasi, 3alUTHas.

5. Ilo xakoMy nmpHU3HAKY MIPOKAPUOTHI OTIUYAIOTCS OT IBKapuOTa?
(Bapuanmwvi omeemos)

a) OrcyrcrBue JIHK B kietke;

0) [IpucyTcTBHUE 3aTIaCHBIX BEILIECTB;

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

r) [IpucyTcTBUE MIIOTHON KJIETOYHON CTEHKHU;

1) OTCyTCTBHE LIUTOILIA3MBI.

6. Kakoe cBOICTBO MpHUCYIIIE TOIBKO MPOKAPHOTHUECKUM KIIETKaM?
(Bapuanmwvi omeemos)

a) oTcyrcTBHUE cBsizu Moiekyisl JIHK ¢ Oenkamu-rucronamu;

0) Hanuuue MeMOpPaHHBIX CTPYKTYD;

B) IPUCYTCTBHE PUOOCOM;

T') HAJIM4YUe AIBYMEMOpPaHHBIX OpraHelL;

1) HaJIM4ue )KT'yTUKOB, YCTPOECHHBIX 10 cxeme 9+2.

7. YHuBepcaiabHas OMoJIoTHYecKas MeMOpaHa COCTOUT, B OCHOBHOM, U3:
(Bapuanmsi omeemos)

a) IBOWHOTO CJI0SI MOHOCAXapHJIOB U JBYX MOHOCJIOEB OEJIKOB;

0) MOHOCJI0s1 IO Caxapua0B U HocoIUIUI0B;

B) YIJIEBOJIOB U JIBYX CJIOEB OE€JIKOB;

T') YIJIEBOJIOB U CII0SI OEJIKOB;

1) IBOIHOTrO 11051 (POCHOTUNUAOB U ABYX MOHOCIIOEB OEJIKOB;

8. Cuctema MeMOpaHHBIX KaHAJBIIEB, [IUCTEPH, IPOHU3BIBAIOIINX BCIO IIUTOILIA3MY KIETKH U
CBSI3BIBAIOIIINE MEXTY COOOH cOCeTHUE KIIETKH, ITO:
(Bapuanmsi omgemos)
a) PHIOTUIA3MATHYECKas! CETh;
0) pubocoma;
B) JIN30COMBI;
T') BaKyOJIH3aIlus;
n) armapat [ oK.

9. Uro coboii mpeacTaBIAIOT MUTOXOHIPHU?

(Bapuanmsi omgemos)
a) IByMeMOpaHHbBIC OPraHesUTbl, B KOTOPBIX MIPOMCXOUT OKUCIUTEIbHOE (GOChHOPHUIHPOBAHUE;,
0) oTHOMEMOpaHHBIC OPTaHEILIbI, YIACTBYIOIIUE B CHHTE3€ YIIICBOIOB;
B) IByMEMOpaHHbIE OPTraHeIUIb, COIEPIKAIINE MPOTCOTUTHUCCKUE (DEPMEHTHI;



') OMHOMEMOpAHHBIE OPTAaHEIUIBI C CEKPETOPHOH (YHKIIUEH;
1) AByMeMOpaHHbIe OpraHeIbl, COACPIKAIINE XJIOPO(UILIL.

10. Yo coboii mpencTaBIsAOT XJIOPOILIACTHI?
(Bapuanmwvi omeemos)
a) IByMEMOpaHHbIC OPTraHeUIbl, B KOTOPBIX MIPOMCXOAUT CUHTE3 JIUITUJIOB;
0) 1ByMeMOpaHHBIE OpraHeIUTbl, COAEpIKaIie TPOTEOTUTHYECKHE (PepMEHTHI;
B) 0JIHOMEMOpaHHBIC OPTaHeIUIbl C CEKPETOPHOM (DyHKIIUEIH;
I') OAHOMEMOpaHHBIE OPTaHeIlIbl, yYaCTBYIOIINE B CHHTE3€E YITICBOIOB;
1) IByMEeMOpaHHBIC OPraHeIlIbl, y4acTBYIOLIHE B CHHTE3€ U 3allaCaAHUH YTIICBOJIOB.

11. Kakue opraHemisl OTHOCATCS K HE3€JIEHBIM IIaCTHIaM.
(Bapuanmwvi omeemos)

a) PHIOTIA3MATHUYECKas! CETh;

0) pubocoma;

B) XPOMOILIACTHI, JICHKOILJIACTHI,

T') BaKyOIIH;

1) XJIOPOILIACTHI.

12. KakoBa ocHOBHas pyHKIUS anmapata (komruiekca) ['ombmku.
(Bapuanmwvi omeemos)

a) porocuHTETHYECKAS;

0) cuHTe3 Oenka;

B) BCACHIBAIOIIIAS;

T') CeKpeTopHasi;

1) CHHTE3 HYKJIEMHOBBIX KHCIIOT.

13. Kakyto (yHKIHIO BBIOITHSAET KIETOYHOE SAPO?
(Bapuanmsi omeemos)
a) TIOTJIOIAET MUTATEIbHBIC BEIIECTBA;
0) CUHTE3UpYeT OeNKH;
B) KOOPJMHHUPYET BCE BHYTPHKJIETOYHBIE MPOIIECCHI;
T') CEKPETOPHYIO;
1) POTOCUHTETUYECKYIO.

14. VI3 yero cocTosiT XpOMOCOMBI?
(Bapuanmsi omgemos)
a) u3 PHK u OenkoB ¢pepMeHTOB;
0) u3 JIHK u GenkoB ruCTOHOB;
B) u3 JIHK u OenkoB ¢pepMeHTOB;
T') U3 YTJIEBOJIOB ¥ HYKJIEHHOBBIX KUCIIOT;
n) n3 PHK u 6enkoB rucToHOB.

15. Bakyoub. CTpoeHue u GyHKIIHH.
(Bapuanmsi omgemos)
a) BMECTHJIUIIE OEJTKOB;
0) OTTrpaHMYEeHHOE MEMOPaHON BMECTUIIHIIE KIIETOYHOTO COKa;
B) KOOPJAMHHUPYET BCE BHYTPUKIICTOUHBIC TIPOIECCHI;
') CEKPETOPHYIO;
1) pOTOCUHTETHYECKYIO.

16. KaxoBbl QpyHKIINH prdbOCOM?



(Bapuanmwvi omeemos)
a) CUHTE3 yIJIEBOJIOB;
0) cuHTE3 OCIIKOB;
B) CHHTE3 CaxapoB U JIUIUJIOB;
T') TIOTJIOIIEHHE BEIIECTB;
1) poTocunTes.

17.Kaxkas ¢a3a B KJICTOYHOM IMKJIE CaMasi IIPOIOJKUTEIbHAS ?
(Bapuanmwvi omeemos)
a) uarepdasa;
0) nmpodasa;
B) aHadasa;
r) meradasa;
1) Tenodasa.

18. KakoB pe3yabTaT METOTHYECKOTO JCIICHUS (HETIPSMOTO JICICHHS KIICTKH)?
(Bapuanmwvi omeemos)
a) MOJy4YarTCs 4 TCHETUYECKU UICHTUYHBIC KIIETKH;
0) monyyaroTcs 2 TeHETHYECKHU UCHTHYHBIE KIIETKH;
B) MOJIYYalOTCs 2 TEHETUYECKH Pa3HOPOIHbBIC KIIETKH;
T') OJIy4aroTcsa 4 reHeTUYECKH Pa3HOPOAHbBIE KIIETKH;
1) OJTy4aroTcst 4 KJIETKH, OJJUHAKOBBIC 110 TEHOTHUITY C MATEPUHCKOM.

19. Kakas ¢aza meiio3a camast IpoAODKUTENbHAs?
(Bapuanmwvi omeemos)
a) renodasa Il nenenus;
0) meradasa | nenenus;
B) anagasza ll;
r) npodasa | nenexus;
n) tenodasza ll.

20. Kakum cmocoO0oM pa3MHOKAIOTCS KIETKH MPOKAPUOT?
(Bapuanmuvi omeemos)
a) MUTO3;
0) Meiio3;
B) IOYKOBAHUE;
I') peLyKIIMOHHOE JIEJICHUE;
1) IPSIMOE KIJIETOYHOE JieJIeHHe (aMUTO3).

B npornecce camocToATeNbHOM pabOThI CTYAEHTHI OCBAaUBAIOT Pa3Zelibl IPOrpaMMBbl, HE
OCBEILIEHHBIC HA JICKIIMSIX, TOTOBSATCS K J1a00paTOPHBIM 3aHATHIM. B moMoImis caMocTosTeNnb-
HOUM paboTe CTYACHTOB MPOBOMASTCS CIIMCOK HEIOCTATOYHO PACCMOTPEHHBIX M HEPACCMOTPEH-

HBIX TCM, IICPCUCHDb Han0O0JIee BaXKHBIX IMOHIATHI JAUCITUIIIINHBI.

3.Bonpocel Aj1 NOATOTOBKH K 3K3aMEHY

1. buonorus kak HayKa O XHUBBIX OpraHu3mMax. Ilonoxenue OMOIOTHH B CHCTEME HAaYYHBIX OAUC-

ITUIIIINH. KHaCCI/I(I)I/IKaLII/IH OMOJIOTUYECKUX HayK. 3HaucHue OUOJIOTHH.

2. IlonsaTne o cucremax. OTKPBITBIE U 3aKPBITHIE CHUCTEMBI. OCHOBHBIE NPU3HAKHA U CBOWCTBA U
YPOBHM OpraHu3alMu >KuBoi wmarepuu. Hepapxus ypoBHel. M3ydyeHune OMOIOrMUYECKHX

00BEKTOB Ha Pa3HbIX YPOBHIX OpraHU3alUU.

3. OCHOBHBIC CBOMCTBA JKMBEIX CHCTEM. I[I/ICerTHOCTB n pa3H006pa31/1e KH3HHU. HGHOCTHOCTB

OMOJIOTUYECKUX CHUCTEM.



4. CoBpeMEHHBIE NPEICTABICHUSA O NMPOUCXOXKACHUH XU3HU. DBO3HMKHOBEHME M pa3BHTHE
COJIHEYHOHN CUCTEMBI U IIJIaHEThl 3eMiisl. BOZBHUKHOBEHHE KU3HU — €CTECTBEHHOE CIIEACTBHE
9BOJIIOLIMH IIJIAHETHI.

5. HUcropus ydeHus O HPOUCXOXKAECHUU KU3HU. Bpems BO3HUMKHOBEHUS XHU3HU Ha 3eMmile.

I'eoxpoHosOrHst, 0COOEHHOCTH Pa3BUTHS PACTUTENIBHOTO U )KUBOTHOTO MHUPA.

Bopa, Ouonorudeckast poJib BOJIbI B OpraHU3aIlluH KU3HH.

buononumepsr: obiee NOHATHE, TPUMEPBI.

Benxu. CoctaB u cTpoenue 0enkoB. buonoruueckast pojib 6€IKOB.

Ctpoenue HykiaeuHOBbIX KUCIOT. Tunel HykinenHoBbix kuciot. JJHK u PHK. Hykneoruasl,
ux crpoenue. [loHsATHE KOMILIEMEHTAPHOCTH.

10. YrieBoasl. CTpoeHHe U OMOJIOTHYECKast POJIb YIIIEBOIOB

11. Jlunmuaer. CTpoeHue u OMOIOTUYECKast POJIb YTIIEBOJIOB.

12. OcHoBHBIE 0cOOeHHOCTH KieTKU. KieTka Kak 3jieMeHTapHas )KuBasi CUCTEMa, CIIOCOOHas K
CaMOOOHOBJIEHUIO, CAMOPETYJISILIUU U CAMOBOCIIPOU3BEIEHUIO.

13. OTnuune NpoKapuOTHYECKUX U IBKAPUOTUUYECKHX KIETOK.

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

mwiactuy. Porocunres. PazMHOXeHHe ninacTua. ABTOHOMHOCTB IUTacThi. Pazmuumsa mexnay

KJIETKaMU >KMBOTHBIX ¥ PACTEHUH.

15. Knerounoe aapo. Pa3meps! U cTpoeHHe KIETOYHOTO siapa. SaepHas 00605104Ka, HYKJI€Oma3-

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

LI1Y s7pa.

16. BzaumoeiicTBre MeXIy KJIeTKaMu B opranuzMe. HacneacrBennass nHpopmanms U ee pea-

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

KaK JIMCKpEeTHasl. €IMHUIAa TEHETUUECKOI 0 KO/Ia U €ro CBOWCTBA.

17. Cunre3 Oenka Ha pudbocomax. Perymsanus cunresa. IlyTs oT reHa k npusHaky. DKCIpeccus

resa. lI3mMeHeHnus reHos.

18. PazmHoxkeHue opranu3moB. ITonoBoe u 6ecnionoe pazMHokeHHe. THIbI 6€CIoIoro pa3MHO-

eHUs. buonornyeckuii CMbICI pa3HbIX TUIIOB Pa3MHOKEHUS.

19. Yepenosanue nokosieHuil. JKuzHeHHbIe UK BOJOPOCHEN, TPUOOB 1 BBICIIMX PACTEHUH.

20. Jlenenne syKapuoOTHYECKOW U MPOKApHOTHUUECKON KiieTku. Muto3. Ctaauu muto3a. [lons-

THE KJIeToYHOro 1ukia. Matepgdasa. buongornueckoe 3HaueHue MUTO3A.

21. Meiio3 kak Tin aeneHus kiuetku. Cragun meito3a. Konbroranus u kpoccunronep. buosioru-

YyecKoe 3HaueHue Meioza. JIMIIOMAHBIM M TarulouIHbIH HAOOPbI XPOMOCOM B A1p€ KIIETKH.

OmogoTBopeHue. 3Urora.

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

Hasi TeOpHs HacjenCTBeHHOCTH. Jlokanuzanus reHoB B Xpomocomax. CBoiicTBa reHOB. AJuienu

KaK CTPYKTYPHOE COCTOsIHUE reHa. [Ipu3Hak u reH.

23. I'omonoruuHbeie XpoMOCcOMBbI. JIoMHMHAHTHBIE U peleccCUBHbIE Npu3Haku. HemomHnoe nomu-

HUpoBaHue. [IpaBuiio TOMUHUPOBaHMS. ['OMO3ZUTOTHBIE U TeTE€PO3UTOTHBIE 0coOH. OmbITH I

MeHens 1o CKpemMuBaHUIO ropoxa.

24. OcHOBHBIE NOJIOKEHHS COBpeMeHHOW reHetuku. HacnenctBeHHOCTb. OCHOBHBIE 3aKOHBI

HACJIEICTBEHHOCTU. 3aKOH YHCTOTHI rameT. HezaBucumoe HacnenoBanue. B3aumopeiictsus re-

HOB. CIIeTNIeHHOE HacieqoBaHue. [ pynmsl cuenieHus.

25. KpoccuHrosep kKak HapylI€HUE CLEIUIEHHOTO HacieloBaHUA. buosornueckoe 3HaueHHE

KpPOCCHHIOBepa. AHaIu3Upymollee CKpelnBannue. Yactora kpoccuHrosepa. KapTol reHos.

26. I'enetnka nmona. XpoMocomHoe ompezaeseHne noia. [losoBbie XpoMocoMBl. AYyTOCOMBI.

[Tpu3Haky, cuelIeHHBIE C MOJIOM. ['oMoraMeTHbIii U reTepOraMeTHBIN MoJ. 3aKOHOMEPHOCTU

MIPOSIBJICHUS M HACJIEI0BAHUS ATUX MPU3HAKOB.

27. lluTonnazMaTu4ecKas HacleACTBEHHOCTb. 3aKOHOMEPHOCTH IEpEAAud IUTOIIa3MaTH4e-

CKOH HacleJCTBEHHOCTH. B3aumoielicTBuEe 1 MHOKECTBEHHOE JIECTBHE T€HOB.

28. HacnencrBenHocts u cpena. [lonstue renoruna u penoruna. MI3MEeHUYMBOCTh Kak pe3ysbTaT

B3aMMO/JICUCTBUS oprann3Ma u cpeapl. Hopma peakuyuu. I3MEHYHMBOCTH U €€ BUIBI.
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29. 3aKOHOMEPHOCTH W3MEHYMBOCTH. Moau(uKaIMOHHAs W HACIICJICTBEHHAs] W3MEHYUBOCTD.
Xapakrtep, OTJIMYUTEIbHbIE OCOOCHHOCTH M OMOJIOTHYECKOE 3HAUEHUE MOIU(PHUKAIIMOHHON H3-
MEHYUBOCTH.

30. KomOunaTtuBHasi M3MEHUYUBOCTh. MICTOUHMKN 1M OHOJOrMYEcCKOe 3HAYCHHE KOMOMHATHBHON

n3MeHuuBocTu. [1o0BoI mporuecc 1 KOMOMHATUBHAST U3MEHYMBOCTh. MyTallMOHHAs U3MEHUYH-

BOCTb. THIIBI MyTallUii: F€HHBIE, XPOMOCOMHBIE, FeHOMHbIe. CBolicTBa MyTauuid. buonoruue-

CKO€ 3HAaY€HUE MyTaluil. DKCIIEpUMEHTAIIbHOE NoJyyeHne MyTtanui. CoMaTU4YeCKUe U reHepa-

THUBHBIC MyTalUH.

31. DBomormonHas kounenmusa Y. Jlapsuna. Ee ocHoBHBIE mookeHuns. CrIocOOHOCTh BUIOB K

HEOrpaHMYEHHOMY pa3MHOXeHHt0. bopbba 3a cymiecTBoBaHue, U3MeHUMBOCTh. [loHsATHE ecTe-

CTBEHHOTO 0TOODA.

32. IlonsiTHE O BUJAE Y PACTEHHIA, )KUBOTHBIX, TPUOOB U MHUKPOOPTraHU3MOB. BuJ kak reneruye-

CKasl CUCTEMa M OCHOBHas eauHuna cucreMaruku. Kareropuum Bupga. CtpykTypa Buaa, reorpa-

¢dudeckue pacel, MOMYJISIHH.

33. Yuenune o MUKpO3BOIOUMH. [Tonynsiiusa Kak 3jeMeHTapHasi SBOJIOIMOHHAS €AuHuIA. Xa-

pPaKTepUCTHKA MOMYJSIUHN. DIeMEeHTapHbIe (PaKTOPHI SBOJIIOLMHU: MyTallMOHHBIA TPOIIECC, KOM-

OMHATUBHASI U3MEHYUBOCTb, TIOTOK T€HOB, MOMYJISIIIUIOHHBIE BOJIHBI, TEHETUYECKUH JIpeild, n3zo-

nsuus (OrpaHuYeHue TAaHMUKCHUR ).

34. Tunsl uzonsauuu. 3Ha4eHUE U30JIALUU B 3BOJIOIUHU. EcTecTBeHHBIN 0TOOP KaK HaIpaBIIsio-

mias ¥ ABMXKYIAs cuiia 3BoitoIuu. COBpeMEeHHbIE TIPE/ICTABICHUsS 0 OOphOE 3a CyIIeCTBOBaHUE

U €CTECTBEHHOM OTOOpE.

35. ®opmbl anumuHanuy. ['eHeTnueckuii Bkiaa B Oyayuiee nokojaeHue. @opmbl eCTECTBEHHOTO

otOopa. Pe3ynbTaThl AeCTBHS €CTECTBEHHOTO 0TOOpA.

36. Bo3HUKHOBEHHE afanTaliil KaK pe3yabTaT ACUCTBUS €CTECTBEHHOTO 0TOOpa. OTHOCUTEIB-

HBII XapakTep ajanTaluu.

37. BunoobOpa3oBaHue - pe3ysbTaT MUKPOIBOIIOIIMOHHBIX TporieccoB. OCHOBHBIC ITyTH U CITO-

coObl 00pa3oBaHUSI HOBBIX BHUIOB. AJLIONAaTPUUYECKOE U CHUMIATPUYECKOe BUA000Opa3OBaHUE.

[Tpumeps! BU1000pa30BaHMUS.

38. MHoroo0pasue opranndyeckoro mupa. Ilonstiue o cucremaruke. [IpMHIUIIBI CUCTEMATHKH.
[IpokapuoTsl U sykapuoThl. JleneHne 3ykapuoT Ha MPOCTEUIINX, PACTEHHUS, )KUBOTHBIX U TpHU-
OBI.

39. b ak T e p u n. PaznooOpaszue. CoBpeMeHHbIE TPEACTABICHUS O CUCTEMATUKE TPOKAPHOT.
Temmnsl sBomonyy. CTpoeHUE U KUZHEIEIATEIBHOCTD, pa3MHOKEHHE, paclpocTpaHeHue. [ua-
HoOakTepuu. Ponb Oakrepuil B mpupoje, METUIIMHE, CEIbCKOM X035HCTBE, IPOMBIIIIEHHOCTH.

40. I p n 6 b1. OOmas xapaktepuctuka. lllndmnounsie rpudbl, UX CTPOCHHE, PA3MHOXKEHHE.
3nauenue. IlnecHeBblie rpulbbl. [poxcku. I'puObl - mapasuThl, BbI3bIBarOIIME OO0JE3HU
pactenuil. Pons rpuGoB B mpupo/ie u X035HCTBe.

41. JumaiHuku (IUXEeHU3UPOBaHHB € T pub sl). CTpoeHHe, 0COOEHHOCTH
KHU3HEIEATEIbHOCTH, Pa3MHOXKEHHUE. PONb TUIIaiHUKOB B IPUPOJAE U XO3HCTBE.

42. ABrotpodnsie mpotuctsl (B o 1 0 p o ¢ 1 n). OnHOKIETOUHBIE aBTOTPOPHBIE MPOTUCTHI.
OOmas xapakrepuctuka. CTpoeHHE M JKU3HEAEATENBHOCTh OJHOKJIETOYHBIX BOAOpPOCIHEH
(XJTaMuIOMOHA 1A, XJIOPEIa).

43. MHorokieroyHble aBTopo¢pHbIe TPOTUCTHI. CHoHOBBIE BOgOpocau. HuTuaTeie BOIOPOCIH.
[InactuHYaThie BOAOPOCTU. 3HAYEHUE BOJIOPOCIICH B IPUPOJIE U XO3SHUCTBE.

44. TereporpodHble npoTucThl. Pa3zHooOpaszue rereporpodHbIXx MpoTUCTOB. OOBIKHOBEHHAS
ameba. Mudyzopus - tydenpka. OcOOEHHOCTH CTPOEHHUS M MPOIIECCOB JKU3HEAEATEITLHOCTH,
pasMHOXeHrne. ManspuiHbli MIa3Mo i - Bo30yauTens Mainspun. OcoOEHHOCTH CTPOCHUS U
KHU3HEIESATEIbHOCTY MHUKCOTPO(HBIX MPOTHCTOB. DBrieHa 3eneHas. CoueTaHHe MPU3HAKOB
KUBOTHOT'O Y pacTEHUS.

45. beccocymucteie pactenus. Otnen M o x 0 B U 1 H bl €. PazHo0Opa3ue MoxoBuAHBIX. O01Ias
XapakTepucTHka. 3eneHble Mxu (Ha npumepe mxa Kykymkun nen). Cparaym. OOpa3oBanue
Top(a, ero 3HaueHuE.



46. Cocynuctelie criopoBble pacTeHus. Otnenbl: X BoueBu aHble, [[TayHOBU THBIE,

[TamopoTHUKOBUIH BI €. Pa3HooOpasue. CTpoeHHe U pa3MHOKECHHE.

47.Otnen 'onmocewmeHHBIe. PazHooOpasue. Obmue ocooeHHocTr. CTpoeHUE U pa3MHO-
xenue (Ha mpuMepe CocHbI 0OBIKHOBEHHOM). PactipocTpaneHne XBOWHBIX. 3HAUYCHUE.

48.lToxkpeiTtocemMeHnHb e (L[Be Tk oBBHe) Kiaccupukamnms BETKOBBIX PAaCTCHHIA.
MHuoroo6pasue TUKOPACTYIIUX U KYJIbTYPHBIX IIBETKOBBIX PACTCHHUH U UX KJIACCU(DUKAIIHS.

49. Knacc IBy monbHB e CemeiictBa: Kpecrousernsie, Po3onsernsie, bobossie, [Tacme-
HOBBIE, CII0KHOIIBETHBIE.

50. Kmacc O nnongonbHBI e CemelictBa: 3naku, Jluneitnpie. OTIMYUTENBHBIE TPU3HAKU
pacTeHMil OCHOBHBIX CEMENCTB, OMOJIOTMYECKHNE OCOOEHHOCTH, 3HAUYEHUE, ITPEICTABUTEH.

51. BrnusH#ue XO3SIMCTBEHHOM ACSITEIPHOCTH HAa BHIAOBOE PAa3HOOOpA3Me IIBETKOBBIX PAaCTCHHH.
Oxpansiemble pactenus. Buael pacrennii u3 KpacHoii kuuru.

52. O6mue 0cOOEHHOCTH, CXOJICTBO M OTJIMYHE KUBOTHBIX M pacTeHuid. Knaccudukarus. 3na-
YEHUE )KUBOTHBIX B IPUPOJIE U KU3HU YEJIOBEKA.

53.Tum KumedHnomoaocTH b e. O0mas xapakTepucTuka, kinaccudukamnus. [IpecHo-
BoAHBIN nosut ['uapa. OcoOeHHOCTH CTpOeHUs, MUTaHus, pa3MHOXKeHUs. Perenepanus. Mop-
CKHE KUIIEYHOIIOJIOCTHBIE, UX 3HAYEHUE.

54. Tun [Inockue uepBwu OOmas xapakrepucTuka Tuma. Kinaccupukamnus yepsei.
OcoGennoctu kiaccoB. Pecununbie uepBu. Cocanbinuki. BHenTHee U BHYTpeHHEE CTPOCHHUE,
pa3MHOKeHHE. JICHTOUHBIE YEPBHU.

55.Tun Kpyrnsie uepBu. OOmas xapakrepucTuka Tumna. Buemnitee u

BHyTpeHHee cTpoenue. [lomocTs Tena. MHoOrooopasue napa3uTuyeckux uepBer u 6oprda ¢ HU-
MH.

56. Tum Konpvruateie uepsu OOmas xapakTepucTuka tuna. BHemHee ctpoeHue.
KoxHo - myckynbHbI Memok. [lonocts Tena. CucreMa opraHoB NMUILIEBAPEHUS, BbIICICHUS,
HepBHas cuctema. Perenepanus. Pasmuoxkenne. 3HaueHHe 10K ACBBIX YEPBEi.

57. Tun Mo nnto c ku. OO6mas xapakrepuctuka Tumna. OcoOeHHOCTH MPOIIECCOB KUZHEE -
tenbHOCcTU. Knaccugukanusa. Knace /[Jeycmeopuameie monntocku. OTInduTenbHble 0COOEH-
HOCTH, TIpe/icTaBuTeNu, 3HaueHue. Kiacc hproxonozue. OCOOEHHOCTH CTPOCHUS, MIPEICTaBU-
TE€JH, 3HAUEHUE.

58. Tum YneHnucTtoHoOTrue. O6mas xapakTepucTUKa TUIIA.

59. Knacc Pakoobpasnvie. OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTpOeHUs (Ha mpumepe
Paka peunoro). Pasmuoxenne. OCoOOEHHOCTH TPOIECCOB KU3ZHEACATEILHOCTH. 3HAUYCHUE pa-
kooOpa3zubix. Knacce Ilaykoobpasnvie. OcCOOEHHOCTH BHEIIHETO U BHYTPEHHEIO CTPOECHMS Ma-
ykoB. Kienu, ponb kiemiei B pupoie U )KU3HHU YEI0BeKa.

60. Kimacc Hacexomvule. BHeniHee u BHyTpeHee cTpoeHue. [Iporiecchl u3Heaes TebHOCTH. TH-
bl pazButus. Pasmuoxenne. Knaccudukaius HaCeKOMBIX.

61. OTpsabl HACEKOMBIX C IMOJIHBIM IpeBpaiieHueM. [lepenonyarokpeuisie. JBykpoiisie. Ye-
uryekpbuisie. OCOOEHHOCTH CTPOEHUS, MPEACTABUTENH, 3HAUCHHUE.

62. OTpsiibl HACEKOMBIX C HEMOJHBIM TpeBpamieHueM. [Ipsmokpeutbie. IlepeneTHas capanuya.
Ponp HacekoMbIX B TMpHpoje, UX MpakTudyeckoe 3HaueHue. CriocoObl 60pHOBI ¢ BpeaHBIMU
HaceKoMbIMU. buonorudeckuii cnocod 00prObI, ero mpeumyiectBa. CoxpaHeHHUE BHIOBOTO
MHOT000pa3usl.

63. Tunm X o p a0 B b1 €. OOmas xapakrepuctuka tuna. Knaccudukamus. Knacc Jlanyemnuxu.
Buemnee u BHyTpeHHee cTpoeHre. CXOICTBO JIaHIIETHUKOB C MO3BOHOYHBIMH U 0€CIO3BO-
HOYHBIMH.

64. Knacc Pwibw . O01as xapakTepucTHKa Kiacca. BHeniHee crpoenue, mpucnoco0IeHHOCTb
K cpene oOutanusi. OCOOEHHOCTH BHYTpPEHHEro crpoeHus. llumeBapurensHas, KpOBEeHOCHas,
JpIxarenbHas cucteMbl. [lnaBatenbHblid my3bips. HepBHas cucrteMa u opranbl 4yBcTB. [loBe-
nenue. PasmHoxxenue u pazsutrue. MHorooopasue ppi6. OCHOBHBIE OTpSIIBI: aKyJIbl, OCETPO-
BhIE, ceNb/ie00pa3Hble, KaprnooOpasHble, KUCTenephle. 3HaueHue poid. VIckyccTBeHHOE pa3Be-
nenue. Oxpana psio.



65. Knacc 3emrnosoonwvie. O0mias xapaktepuctuka kiacca. Jlsrymka. OcoOOeHHOCTH BHEITHETO
YU BHYTPEHHEro CTPOEHHUS U MPOIECCOB KU3HEAeATeNbHOCTH. HepBHas cuctema U oprasl
yyBcTB. PasmHOXkeHue u pazButHe. MHOrooOpasue 3eMHOBOJHBIX U UX 3HaueHue. [Ipowuc-
XO0JIEHUE 36MHOBO/IHBIX.

66. Knacc [Ilpecmvikarowuecs. O0mas xapaktepuctuka kiacca. OCOOCHHOCTH BHEITHETO U
BHYTpEHHEro crpoeHus. PasmHoxeHue. Perenepamms. MHoroobpasue COBPEMEHHBIX Ipe-
cMbikatomuxcs. Otpsn Yemyituarsie. [peBHue mnpecmbikaromuecs. [Ipoucxoxaenue mnpe-
CMBIKAIOIINXCA.

67. Knacc Ilmuywr. O0mas xapakTepucTuka kinacca. Baemnee crpoenue. [leppeBoii MOKpOB.
Ckener u myckynatypa. OCOOEHHOCTH BHYTPEHHETO CTPOCHUS U MPOIECCOB JKU3HEEATEb-
Hoctu. [Ipucnocobnenus k nonery. [loBenenue. PasmHoxeHnue u pa3BuTue.

68. Ce3oHHBIC SBJICHHS B >KM3HU NTHUL. [ITUIBI mapkoB, caaoB, Jiyros, mojeil. [ITuier neca.
Xumable ntanbl. [Itume 6ooT u nodepexuid. [ITuiel cTeneit u mycTbiHb. Pois nTuil B mpu-
pojie U XKU3HH uesoBeka. OxpaHa MTHll.

69. Knacc Mnexonumarowue. O6mas xapakrepuctuka kiacca. [loBenenue. PasmHoxxenne u
paszBuTue. 3a00Ta O TOTOMCTBE.

70. IToaxnaccsl Maekonuraromux: Ainexknanymue, Cymuatsie, [Inanentapusie. OTpsiasl miie-
KONHUTAIONINX (0OCOOCHHOCTH CTPOEHHs, IpeAcTaBuTeny, 3Hadenue): [lepsozepu, Hacekomo-
sanuble, Pykokpsuibie, ['poi3yHsl, Xumnele, Jlactronorue, Kutoobpasusie.

71. IlapHokonbiTHBIE. OCOOEHHOCTH CTPOEHUS MUIIEBAPUTENBHOM CUCTEMbI XBauHbIX. Jlo-
MamHue napHokonbiTHblEe. HenmapHokomnbiTHbie. [loponbl nomamuux nomanei. ukas no-
wanap. [Ipumarsl.

72. IlpoucxoxieHne MIEKONUTAMKX. Pojap MIIEKONUTAIOIUX B IPUPOJE U B )KU3HU YEJIOBE-
Ka. BnusHue dyenoBeka Ha YHCICHHOCTh M BHJAOBOE MHOI000pa3ue MIIEKOMUTAIOIIHUX, UX
OXpaHa.

1. IlepeyeHb OCHOBHBIX MOHATHIA 10 JMCHUIIJIMHE
I'imoccapuii
ABTOTPO(BI - OpraHU3MBbl, CIIOCOOHBIE CAMOCTOSATEIBHO CUHTE3UPOBATh OPraHNYeCcKOe
BEIIECTBO U3 HEOPIraHUYECKUX COEAMHEHUN.

Anantanus - mpucroco0yieHre opraHu3Ma K OKpysKarolien cpeze.

Anens - pa3HOBUAHOCTh OJHOTO I'€HA; BOSHUKAET B PE3yJIbTaTe €ro CTPYKTYpHOU me-
PECTPOMKH U OIIPENEISET BAPUAHTBI PA3BUTHUS OJJHOTO ITPU3HAKA.

AMUHOKHUCIIOTBl - OPraHWYEeCKUE KHCIIOTbHI; COAEPKAT OJHOBPEMEHHO KHCIOTHYIO
(kapOOKCUIIbHYIO) U OCHOBHYIO (aMUHHYIO) TPYIIIBI; COETUHSACH IPYT C JPYrOM B pa3HOM mo-
CJIEIOBATEIbHOCTH, 00Pa3yIOT 3BE€HbS, HCXO/IHbIE JUIS IOCTPOEHUS OEIKOB.

bakrepuu - rpynna npokapuoTHYECKUX B OOJIBIIMHCTBE OJHOKJIETOYHBIX MHUKPOOpra-
HU3MOB, 00J1a/1al0IUX KJIETOYHOW CTEHKOH.

benkn - opraHumdeckue BBICOKOMOJEKYJSPHBIE COEIMHEHUS, KOTOpPBIE MIPAIOT BEAY-
IIYIO POJIb B OCYILECTBICHUH OOJILIIMHCTBA (PYHKIIMH KUBOTO OPraHU3Ma.

buocdepa - mpocTpaHCTBO, BKIIIOYAIOIIEE OKOJIO3EMHYIO aTtMochepy U HapyXHYIO
000J104Ky 3eMJIM, OCBOEHHOE KUBBIMU OPTaHU3MaMU U HaxXOJsIIeecs O] BIUSHUEM HX JKU3-
HEZESTEIbHOCTH.

buorneHo3 - COBOKYMHOCTh COBMECTHO OOUTAIOLIUX MOMYJISIIIMM pa3HBIX BUIOB >KHUBBIX
OpPraHHU3MOB.

Bun - 1) ocHOBHast CTpyKTypHasi €TUHHUIA B CUCTEME KUBBIX OPraHU3MOB; 2) HU3IIUN
TaKCOH B OMOJIOTMUYECKOW CHUCTEMAaTHKe; 3) COBOKYIHOCTb MOMYNALUNA 0co0ei CO CXOIHBIMU
MOPGOPU3HOTOTUIECKIUMH, OMOXUMUYECKUMH M TIOBEACHYSCKUMHU MPU3HAKAMHU, CTIOCOOHBIX K
CKPEIMBAHNIO, JAIOLUX IIJIOJOBUTOE IOTOMCTBO, HACEJSIIOIIMX ONPEIEIICHHBIM apeal u
CXOZHO U3MEHSIOIUXCS MOJ BIUSHUEM (DaKTOPOB OKPYKAIOIIEH CPEIbI.

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

I'amera - mosnoBas kiieTka, od0ecrneunBaronias nepeaayy HacaeICTBEHHON HHpopMaluy;



COJICPKUT TAILNTOMAHBIN (TTOJIOBUHHBIN) HAOOP XPOMOCOM.

I'en - enununa HacieacTBeHHOU MH(popMaruy; yyactok mojiekyisl JJHK (umun PHK y
HEKOTOPBIX BUPYCOB) XPOMOCOMBI; KOHTPOJUPYET CUHTE3 OpraHMYECKUX COCJUHEHUN B Opra-
HU3ME U, KaK CJEJICTBUE, ONPENEISET €ro MPU3HAKH.

I'eHOM - COBOKYITHOCTb I'€HOB OpPraHU3Ma.

I'eHOTHII - COBOKYIHOCTb HACJIEJCTBEHHBIX 3JIEMEHTOB OpPraHMU3Ma, ONPEHEIISIOIINX
€ro pa3BUTHE, CTPOCHUE U KU3ZHEICATEIBHOCTD IIPH BCEX BO3MOXKHBIX YCIOBHUSX.

I'etepoTpodsl - OpraHU3MBbI, MCIOJIB3YIOMINE JJIS MUTAHUS OPraHUYECKHE BEIIeCTBa,
IIPOU3BENCHHBIC IPYTMMHU OPraHU3MaMHU.

JlMBepreHIus - pacXOKACHNE PU3HAKOB OPraHU3MOB, BOSHUKIINX OT OOLIMX MPEIKOB
B IPOLIECCE IBOJIOLHUM; C TCYEHUEM BPEMEHHU MPHUBOAUT K 00pa30BaHUIO TPYII POJCTBEHHBIX
BHJIOB, TPOUCXOSIIMX OT OOIIETO MpeJIKa, - POJIOB, CEMEHCTB U T. .

JHK (ne30kcuprOoHyKIenHOBAsI KUCIOTA) - COEIMHEHHE, COCTOsIIEE U3 ABYX LENOYeK
HYKJICOTUIOB, COJCPXKAIIUX YIJIEBOJ JAE€30KCHpUO03y; MOCIEI0BATEIBHOCTh HYKJICOTH]IOB
CTPOT0 MHAMBUyaJIbHA U OIIPENEISET FTEHETUUECKUN KO OPraHUu3Ma.

EctectBeHHbIll 0TOOp - IpolEcC, TPOUCXOASAIINUNA B KUBOM IpPUpOJE: BBDKUBAIOT U
OCTaBJIAIOT IOTOMCTBO HambOoJsiee IMPHUCIIOCOOJIEHHbIE K CYLIECTBYIOIIUM YCIOBHUSM OCOOM
Ka)KJI0r0 BUJIa, @ MEHEE MPUCIIOCOOJIEHHbIE THOHYT.

XKuznennas ¢opma - COBOKYIHOCTb IPHU3HAKOB, OTpPa)arollasi MPHCIOCOOICHHOCTb
OpraHu3Ma K OIpe/IeICHHBIM YCIOBHIM.

3urora - oIJI0J0TBOPEHHOE SANI0; KiIeTKa, 00pa3oBaBLIasics B pe3yjbTaTe CIAUSHUA ra-
MET; COJAEPKUT JAUIJIOUTHBIH HAOOP XPOMOCOM.

V3MeH4MBOCTb - CBOMCTBO JKHUBBIX OPIraHU3MOB U3MEHATHCS, T. €. IPUOOPETAaTh HOBBIE,
OTJIMYHBIE OT JIPYIMX OCOOEW MpHU3HAKU: NOJ BO3AECUCTBUEM YCIOBHM, IPU BO3ZHUKHOBEHUU
HOBBIX I'€HOTHIIOB, B PE3YJIbTaTe OCOOCHHOCTEN MHIMBUAYAIbHOTO PA3BUTHS.

KieTka - OCHOBHOH CTPYKTYpHBIH, ()YHKIMOHAJIBHBIM U BOCIPOU3BOJASALINN 3JIEMEHT
YKUBOM MaTe€pHUH; MOXKET CYLIECTBOBATh KaK OTJEIbHBINA OPIaHU3M U B COCTaBE TKAHEH.

KonBeprenuus - BOSHUKHOBEHHE CXOIHBIX IMPU3HAKOB Yy HEPOACTBEHHBIX I'PYyIMI Opra-
HU3MOB KaK NMPUCIIOCO0JIEHHE K CXOAHOMY 00pa3y JKU3HHU.

KoHcyMeHThI - opranusmbl, TOTPEOISAIONIME OPraHUYECKUE BEUIECTBA, HO HE JJOBOJS-
LIME UX Pa3JIOKEHUE 10 MUHEPAIbHBIX COCTABIISIOIINX.

Kpoccunrosep - ciywaiinblii mpoiiecc 0OMEHa TOMOJIOTHYHBIMU yYaCTKaMH TapHBIX
(TOMOJIOTMYHBIX) XPOMOCOM B IIPOLIECCE JICIEHUS KIETKH.

Maxkpo3BOTIOIUS - COBOKYITHOCTh UCTOPUYECKUX IMPOIIECCOB, B X0/1€ KOTOPBIX BO3HU-
KaloT pa3jIM4yHble TPYIIbl OPraHU3MOB (TAKCOHBI) HAJBHJIOBOTO paHra BIUIOThH JI0 CaMbIX BBIC-
IIMX - KJIAaCCOB U TUIIOB.

Meiio3 - crnoco0 neneHus: KIEeTOK, KOrja OHO YIBOCHHME T'€HETHUYECKOro MarepHasa
COIIPOBOXAAETCS IBYMS IEJICHUSMHU; B PE3YJIbTaTEe YUCIO XPOMOCOM YMEHbBIIAETCs B/IBOE (Ta-
TUIOUIHBINA HAOOD).

Metamopdo3 - nepectpoiika opranusma, B porecce KOTOpou JINYMHKA MTpeBpaliaeTcs
B KYKOJIKY UJIH B3POCIYIO 0COOb.

MUuKpO3BOIIONHS - IBOJIIOLIMOHHBIE MPOLIECCHl, B OCHOBE KOTOPBIX JIeXKAT U3MEHEHUS
TeHETHYECKOM CTPYKTYphl MOMYJIAIUIL; 3aBepiialoTcs 000co0JeHeM HOBBIX BHJOB (BHA000-
pazoBaHUEM).

MuTto3 - HemnpsiMoe JIeIeHHE KIIETKH, NP KOTOPOM HAacJIECTBEHHBIH MaTepuai, 3a-
KJIFOUEHHBI B YZIBOGHHOM HabOpe XpPOMOCOM, JIEIUTCS IMOMOJaM MeEXAy IBYMs TOUYEpPHUMH
KJIETKaMH.

Monudukanus - "3BMEHeHUs: TPU3HAKOB, KOTOPbIE OPraHU3MbI IPUOOPETAIOT B TEUCHHE
KU3HU U KOTOPHIE HE CBA3aHbl C U3MEHEHUSIMH I€HOTHIIA.

Myrtanuu - HacieayeMble H3MEHEHHS B TeHETHYECKOM MaTepHalie opranusma (B reHax,
XpoMOcOMax, HUTOMIa3MaTHYECKUX OpraHOUAax).

HacnenctBeHHOCTD - CBOMCTBO OPraHU3MOB NE€pPEIaBaTh MOTOMKAM CBOM MPU3HAKH.



HeiipoHbl - KJIETKM HEPBHOM TKaHH.

HykienHoBbIe KHCIOTHI - (hocopcoaeprkalire NoJIuMepHbIe OPraHNUeCKUe BEIIECTBa,
COCTOAIT U3 COEJAMHEHHBIX B I[EMOYKU HYKJICOTUIOB; XPAHAT, PEATU3YIOT U NEPENAIOT I€HETH-
4EeCKyI0 HH(OpMAIIHIO.

Hyxneorua - coenvHeHne a30THCTOrO OCHOBAHUSA, yIiieBoJa pUOO3bl WU JE€30KCUPH-
00361 U ocTatka (PochHOpHON KHUCIOTHI,; MOHOMEP HYKJICHHOBBIX KHCIIOT, COCTaBHAs 4YacTh
BKHEHIINX KOPEPMEHTOB.

OHTOreHes - UHAUBUAYAIbHOE Pa3BUTHE OPraHU3Ma.

Ocmoc - mpoliecc MPOHUKHOBEHHUS BOJIbI Uepe3 MeMOpaHy Mo 1aBJIEHUEM 3a CUET pas-
HOCTHU KOHILIEHTPAIIMX BEIIECTB 110 pa3HbIe CTOPOHBI MEMOPAHHBI.

[Taprenorenes - popma pa3MHOKEHUS, KOT/Ia 3apOJIbIII Pa3BUBAETCS U3 HEOIUIOAOTBO-
PEHHOM SIMUEKIETKH.

[lentun - opraHM4ecKoe BEIIECTBO, COCTOSAIIEE U3 AMUHOKHUCIIOT.

[omynsAust - COBOKYIHOCTh 0COO€H OJJHOTO BU/A, 3aHMUMAIOLINX OINPEICIICHHYIO Tep-
PUTOPHIO.

[IpoayiieHTsl - aBTOTPO(]bI, IPOU3BOIAIINE OPraHUUYECKOE BELIECTBO U3 HEOpPraHUYe-
CKHMX COCTABJISIFOLIUX.

[Ipokapuotsl - 1) opraHu3Mbl, KIETKH KOTOPbIX HE UMEIOT OIPaHUYEHHOI0 MEMOpaHOi
a1ipa; 2) cucTeMaTH4eCKHU TAKCOH paHra HaapcTBa.

[IpoTeunsl - oprannyecKkrue BbICOKOMOJIEKYIJISIPHBIE COEIMHEHNS, KOTOPbIE UTPAIOT Be-
YUY POJIb B OCYIIECTBICHUU OONBIINHCTBA (PYHKIIHH )KUBOTO OPraHU3Ma.

Pa3npaxuMocTh - CIIOCOOHOCTH JKMBOTO OpraHM3Ma pearupoBaTh Ha Kakue-Iu0o
BHEILIHUE BO3/ICHCTBUSI.

Penynentsr - opranu3mel (0akTepuu U TpUOBI), TOTPEOIIAIONINE OPraHMYECKUE Belle-
CTBa U pa3zjararoiife ux J0 MPOCThIX MUHEPAIbHBIX COCTABIISIFOLIUX.

Pennukanus - camoy/ABOE€HHE MOJIEKYJbl HYKIEHMHOBOM KHUCIIOTBI, OOecleuuBaroliee
TOYHOE BOCIIPOU3BEICHUE FEHETUYECKOTO MaTepHraa.

Pednexc - oTBeTHast peakuus opraHu3Ma Ha pa3IpaKUTelb, OBIBAIOT YCIOBHBIE U 0e3-
YCIIOBHBIE.

PHK, pubGonykienHoBasi KHCIOTa - OJHOIIETIOYHOE COCTUHEHUE, YUaCTBYIOIIEE B pea-
JU3AlMY U Tepeslauye TeHeTHYecKol nHpopMaluu.

Crniepmaro3ou] - MOABMKHAS MYXKCKasl M0J0Bas KJIETKa KUBOTHBIX U MHOTHMX pacTe-
HUH; CONEPKUT TaIlIONIHBIN (TTOJIOBUHHBIN) HA0Op XpPOMOCOM; CIYXKHT JJIsl OIUIOIOTBOPEHUS
SIMIEKJIETKH.

Cropsl - KJIE€TKH, KOTOpBIE CIyXat A 6ecrosioro (a y HeKOTOpPBIX IpuOOB U MOJIOBO-
r0) pa3MHOXEHHUSI, pacCeJICHUs WK NepeKUIaHus HEOIaronpusTHRIX YCIOBHM.

TkaHU - COBOKYIHOCTB KJIETOK M MEXKJIETOUHBIX CTPYKTYP B OPraHHU3ME, CXOAHBIX IO
MIPOUCXOXKACHUIO, CTPOECHUIO U QYHKIIUSIM.

TpaHckpunuus - KONUPOBAaHUE ydacTKa HYKJIEMHOBOM KHCIIOTBI; TP 3TOM B COOTBET-
CTBUHU C NPUHIUIIOM KOMIUIEMEHTAPHOCTH CHUHTE3UPYETCS] MOJIEKYJa C TOYHO Takoil ke mo-
CJIE0BATEIBbHOCTHIO HYKJICOTH/IOB.

Tpoduueckas 1iens - opraHU3MbI, CBSI3aHHBIE MEXTYy COOON OTHONIEHUSMH THTMA '"TH-
Ia-NOTPeOUTENh"; yepe3 Hee BELIeCTBA U SHEPIHsl OT OJHUX OPraHU3MOB IEPeNaloTCs ApY-
THM.

@DeHOTUIT - COBOKYIHOCTh BHEIIHUX MPU3HAKOB OpPraHu3Ma, cHOpMHUPOBABIIUXCS B
MPOLECCE B3aMMOJICHCTBHS TEHOTHUIIA C OKPYKAIOIIEH CpeIou.

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

®duitoreHes - HBOJIIOIIMOHHOE Pa3BUTHE )KUBBIX OPTaHW3MOB Ha 3eMJie KaK B 1IEJIOM, TaK
U OTJENBHBIX IPYMI TAKCOHOB.

@OUTOLEHO3 - COBOKYIHOCTh PACTEHUH Ha YYacTKe C OJWHAKOBBIMH IPHUPOIHBIMH
YCIIOBUSIMHU, KOTOPBIE B3aUMOJIEHCTBYIOT IPYT C IPYTOM U CO CBOUM OKPY>KEHHEM.

doTtocuHTE3 - MpoLecc 00pa3oBaHMs OPraHUYECKUX BEILIECTB, KOTOPBIN COBEpIIAETCS B



KJIETKaX 3€JIeHbIX PACTCHHI Ha CBETY IIPH YYaCTUU YTIEKUCIIOrO ra3a u BOJAbl; COMPOBOXKIACT-
Csl BBIICIIEHUEM KHUCIIOpOAA U IOIJIOIIEHUWEM SHEPIUU COJHIA, HaKaIUIMBAIOIIEHCS B BHIE
SHEPTUU XUMUYECKUX CBS3CHl.

XpoMOCOMBI - OpraHOM/Ibl KJIETOYHOTO sijipa; coctosAT u3 mojiekyiasl JJHK u Genkos;
coJiep>kaT HabOp TeHOB C 3aKJIFOUYEHHOW B HUX HACJIEICTBEHHOM nH(opManyen.

Xupontepoduis - 1t000Bb K JETYYUM MBIIIAM.

DBOIOIMS - HEOOPATUMBbIN MPOIECC UCTOPUUYECKOTO PA3BUTHUS HKUBOU MIPUPOIBI.

DKocucTemMa - COBOKYIHOCTh Pa3HbIX OPraHU3MOB M HEXHUBBIX KOMIIOHEHTOB OKpY»XKa-
IOLLEH Cpefibl, TECHO CBSI3aHHBIX MEX1y COOOM MOTOKaMHU BEUIECTBA U SHEPTHUU.

DOMOpHOH - paHHss CTAIMs Pa3BUTHUA )KMBOTO OpraHM3Ma OT Hadaya JpoOJieHUs sile-
KJIETKHU JI0 BBIXO/Ia U3 Aiilla WM U3 MaTePUHCKOTO OpraHu3Ma; y pacTeHUKH-3apOIbIIIL.

DyKapuoThl - 1) KUBBIE OpraHU3MBbI, KJIETKH KOTOPBHIX 00Jalal0T OrpaHUYCHHBIMH
MeMOpaHO SAPOM U KJIETOYHBIMU OpPTaHOMIaMU; 2) CUCTEMaTUYeCKUI TaKCOH paHra Hajauap-
CTBa.

Snpo - opraHesnia 3yKapuOTHBIX KJIETOK, COJAEPKUT FeHETUYECKUN MaTepuall, 060co0-
JICHHBIN OT HUTOIJIA3MbI 000JI0UYKOIA.

Slitnexnerka - >KeHCKas MMoJIOBasi KJIETKa; COAEP KUT TraruIOuAHbIN (TI0JOBUHHBIN) Habop
XpOMOCOM.

2) Tpebosanus K peiimunz-KOHmMpPOJio.

1 Mmonynb
I Tekymas paboTa CTyI€HTOB KomnuecTtBo
0amuioB
1. [Tocemenue nexnuii ¥ padoTa Ha TaOOPATOPHBIX 3AHITHSIX 15 6.
BoinonHeHue caMocToATenbHOM paboThl 56
I HroroBast KoHTpoIbHAs paboTa 10 6.
Bcero: 306.
2 MoAynb
l. Texymias paboTa CTYAE€HTOB KomnuectBo
6amioB
1. [Tocemenue nexiuii u padoTa Ha 1a0OPATOPHBIX 3AHATUAX 156.
BoinonHenue caMocToATensHOM paboThl 56.
Il. HToroBast KOHTpoJIbHAs paboTa 10 6.
Bcero: 300.
9K3aMeH 40 ©.

VIII. Ilepeyenb megarornyecKux U MHGOPMANMOHHBIX TeXHOJIOIHWil, HCMOJAb3yeMbIX NMPH
oCyIecTBJIeHHH 00pa30BaTe/IbLHOIO Mpouecca Mo JUCHUILIMHE (WM MOAYJII0), BK/IIOYas
nepeyeHb MPOrPaMMHOIO ofecrnevyeHUss M MH(POPMALMOHHBIX CHPABOYHBIX cHCTeM (IO
HEe00X0IUMMOCTH)

B nporecce 0cBOGHUsT AUCHUIUIMHBI UCIIOJIB3YIOTCS CIEIyIONUE 00pa3oBaTeJbHble TEXHOJIO-
MM, CIIOCOOBI U MeTO/1bl (POPMUPOBAHHS KOMIETEHIINI: TPaJUIIMOHHbIE U TPOOJIEMHBIE JIeK-
1uu, 1abopaTopHble padoThl, MUCbMEHHbIE U aHATUTHYECKHE pabOThI, BHIIOJHEHHE Ipaduye-
CKUX paboT, aHanu3 Talbnull, CXeM, JuarpaMm, HanucaHue pedepaTos, MOATOTOBKA JOKJIAI0B-
Mpe3eHTalHi, METOJT MaJIbIX TPYII.




IIporpammHoe obecnieuenme:

Google Chrome
SAunexc bpaysep

Kaspersky Endpoint Security
MuorodyukunonansHbiid pegaktop ONLYOFFICE

OC Linux Ubuntu

IX. MaTepuajbHo-TexXHHYecKasi 0a3a, HeoOX0AUMAaA JJis1 OCYlIIeCTBJIEeHUsI 00pa3oBaTe/b-
HOI'0 NMpoIecca Mo JUCHMIVINHE (MM MOIYJII0)

HaumenoBanue crenu-
AJbHBLIX IOMEIeHU I

OcHalIEeHHOCTD CHEeIHAJIbLHBIX
NMoOMeIleHU M MOMellleHu | AJIs
CaMOCTOSITEJIbHOM PadOTHI

IlepeyeHb JMIIEH3UOHHOTO

NPOrpaMMHOro odecrneye-
HHUS.
PexBU3MTHI MOATBEPKIA-
I01I[er0 JOKYMEHTAa

VYyeOHast ayquTopus A
MIPOBEACHUS 3aHATHIA
JIEKIIHOHHOI'O THIIA, Ce-
MHUHApPCKOTO TUIA, Kyp-
COBOT'O TTPOSKTHPOBAHWS,
TPYNIOBBIX U UHAUBH-
IyaTbHBIX KOHCYJIbTA-
LUM, TEKYILIETO KOH-
TPOJISL ¥ IIPOMEKYTOY-
Hoii arrectanuu Ne 201
kopt. 6 (170021 Tsep-
ckas 0071., TBepb, yiI.
[IpommHna, 1. 3, xopr. 2)

Dkpan HacTeHHBIN ScreenMedia
153*203

ITpoexTop NECNP 410

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

VYyebOHasa mebeib

Google Chrome

SAunexc bpaysep
Kaspersky Endpoint Secu-
rity
MHuoroQyHKINOHATBHBIN
penaxktop ONLYOFFICE
OC Linux Ubuntu

I'epbapuii ¢pakynprera
reorpaguu U reo3KoIo-
THH; TTIOMEIICHUE JUTS
XpaHeHUs U npoduiax-
THYECKOT0 00CITyXHBa-
HUS yaeOHOTO 000py10-
BaHus Ne 210; nmomene-
HUE [T XpaHSHUS U
NpOopUIAKTUIECKOTO 00-
CIIy>KMBaHHsI y4eOHOTO
o0opynoBaHus, KOpII. 6
(170021 Tsepckas 0011.,
Teeps, yau. [Ipommuna, 1.
3, kop1. 2)

I'epGaphbIil pong

Cucremubiit  Omok  AS  Cel
1200/256/40/
AGP64Mb/CD48/1.44+knaBuaty
pa

MomnwuTop 15" Samsung 551s
[Tpuntep Xerox «Phaser 3210»

Google Chrome

Sunexc bpaysep
Kaspersky Endpoint Secu-
rity
MHOropyHKIIMOHATEHBIN
peaaxtop ONLYOFFICE
OC Linux Ubuntu

[TouBennas naboparopus
JUIS IPOBEJICHUS 3aHs-
THA CEMHHAPCKOTO THIIA,
KYpPCOBOTO IIPOEKTUPO-
BaHUs, TPYIIOBBIX U HH-
JTUBUAYaJIbHBIX KOH-
CyJIbTalliid, TEKYIIIETO
KOHTPOJISI U IPOMEXKY-
TOYHOM arrectanuu Ne
208; momemienne s

Becsr JW-1(300r)

Becwr LEKI anextponnsie B 2104
Huctumsitop J19-10
Mukpockon (M 501)

Muxkpockon (M 501)

Mukpockon (M 501)

Muxkpockon (M 501)

Muxkpockon (M 501)

Mukpockon (M 501)

Mukpockon M501

Google Chrome

Sunexc bpaysep
Kaspersky Endpoint Secu-
rity
MHOroyHKIIMOHATBHBIN
penaxkrop ONLYOFFICE
OC Linux Ubuntu




XpaHeHUs U npoduiax-
THYECKOTO 00CITYKUBa-
HUs yaeOHOTO 000pyI0-
BaHws, Kopir. 6 (170021
Tsepckast 0611., TBeps,
yn. [Ipommna, a. 3,
KopIl. 2)

Muxkpockon M501

Muxkpockorn M501

Muxkpockon M501

Ieus mydeapras CHOJI-7,2/110

HIxa¢ cymmnsusi LLIC-80-
01(+200 C 6e3 BeHTHIISAITOpA)

HIka¢ BerTsKHON MM € 96 01-Y

[xad mist 1abopaTopHON MOCYIbI

lka¢ ams Xum. peareHToB

MHorodyHKITMOHAIbHAS JTabopa-
Topus «S-DKkonor»

Hab6op yuurens «3Xb 8.300.1»

[TopraTuBHBIN KOMILIEKT-
naboparopust «HKB

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

Cto:1 1abopaTOPHBIiA (CTOJICIITHUIIA
- KEpaMuKa)

Cto 1ab0opaTOPHBIiA (CTOJICIITHUIIA
- KEpaMuKa)

Cto 1ab0opaTOPHBIA (CTOJICIITHUIIA
- KEpaMuKa)

Cto 1ab0opaTOPHBIA (CTOJICITHUIIA
- KEpaMuKa)

Cto 1ab0paTOPHBIA (CTOJICIITHUIIA
- KEpaMuKa)

Cron n1abopaTopHBbIi (CTONEIIHULIA
- KepaMuKa)

Cron n1abopaTopHBIi (CTONEIIHULIA
- KepaMuKa)

Cron n1abopaTopHBIi (CTONEIIHULIA
- KepaMuKa)

dorokosnopumerp «Ikorect 2020-
4» USB-005 ¢ moBepkoii

pH — metp PH200

pH - meTtp (Oxorect 2000)

pH - metp (Okotect 2000)

JIa6. o6opynoBaHNE HOHOCEIIEK-
THBHBIH 3JIEKTpo]] 5KoHOM Pb-005
C IOBEPKOM

JIa6. o6opynoBaHnEe HOHOCEEK-
TUBHBIN 371eKTpo1 3koHOM K-005
C IIOBEPKOM

Jla6. 06opymoBaHNE HOHOCEIIEK-
TUBHBIH 37eKTpoA skoHoM Cu-005
C IOBEPKOH

JIa6. o6opynoBaHnEe HOHOCEEK-
TUBHBIH 31eKTpo 3koHoM Ca-005
C TIOBEPKOM

Jla6. 06opymoBaHNE HOHOCEIIEK-




TUBHBIN 3JIEKTPOJ SKOHOM
Ca+Mg-005 c moBepkoit

JIa6. obopynoBanue «IKOTECT-
2000-pH-M» -005

JIa6. obopynoBanue «IKOTECT-
2000-pH-M» -005

Tabypert nadopanra TJI — MCK

Dkcukarop 6/kpana nuamerp 150
MM

Dkcukarop 6/kpana nuamerp 240
MM

[Tepenocnoii npoektop LG LG DX

125, DLP 2500 ANSI Lm

VYyeOHas mebeib

IHomemeHus 1151 CaMOCTOSITEIbHOM PadoThI:

HaunmenoBanue
noMeleHu i

OcHAIlIeHHOCTH ITOMeIlie-
HU 1JI1 CAaMOCTO%-
TeJbHOU padoThI

ITepeveHb JUIEH3UOHHOTO
NPOrpaMMHOro odecrneye-
HHA.
PexBU3NTHI NOATBEPIKIAI0-
1Eero 10KyMeHTa

YyeOHast aymuTopust IS TIpOBe-
JICHUS. 3aHATHH JIEKIIHOHHOTO
TUNA, CEMHUHAPCKOrO  THIIA,
KypCOBOTO  MPOEKTHPOBAHUS,
IPYIIOBBIX W  HWHIWBHIyallb-
HBIX KOHCYJIBTALUH, TEKYILEro
KOHTpOJII ¥ IMPOMEKXYTOUHOU
arrectanmu Ne 111 (170021
TBepckas o006m1., Tsepb, Y.
I[MporuuHa, 1.3, Kopir. 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/monutop  E-
MachinesE220HQVB21.
5

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

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

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

Google Chrome

SAunnexc bpayzep

Kaspersky Endpoint Security
MHuorodyHKIIMOHATBHBIN pe-
naktop ONLYOFFICE

OC Linux Ubuntu




MachinesE220HQVB21.
5e

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

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

Kommsrotep 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/mouutop  E-
Machines
E220HQVB21.5*

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

Ckanep Plustek OpticPro
A320

VYyeOHast mebenb

VYyeOHast aynuropus s IpoBe-

JICHHUs 3aHATUH JIEKIHOHHOTO
TUTIAa, CEMHHApCKOrO  THIIA,
KypCOBOTO  NPOEKTUPOBAHMUS,
TPYIIIOBBIX W  HWHIWBHIYaTh-
HBIX KOHCYJbTAllUH, TEKYILEro
KOHTPOJII ¥ TMPOMEKYTOUHOU
arrecraiun Ne 118 (170021
TBepckas 006m1., Tsepp, yi.
[MpommHa, 1.3, Kop. 2)

Jlazepusiii mpunTep SAM-
SUNGML-2850D

Jlocka MHTEpaxT.

HitachiStarBoard B kowm-
IIJIEKTE CO CTOMKOM

Hocka Oenast  o¢ucHas
maraut «Proff

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

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

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

Google Chrome

SAunexc bpayzep

Kaspersky Endpoint Security
MHuorodyHKIIMOHATBHBIN pe-
naktop ONLYOFFICE

OC Linux Ubuntu




RW

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

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

Kommerotep 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

VYyeOunas mebenb

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

Ne n.n.

O6HOBANEHHDI pa3gen

paboueit nporpammbi

AucumunaunHbl (Man mopay-
na)

OnucaHue BHECeHHbIX U3-
MeHeHUM

[ata n npotokon 3aceaaHus
YTBepAuBLUEro U3SMeHeHusa




