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

Buosorus

2. Hesb v 3a1a4i TUCHMILIMHBI (MJIH MOTYJI51)
Lenp nucuummubbl «buonorus» chopMUpoBaTh y CTYIEHTOB YOEKICHHE B €IMHCTBE
BCE JKMBOUM MPHUPOJBI MIPH BEIMKOM pa3sHOOOpa3uu ee GopM U CTPYKTYp, YACIsis OCHOBHOE
BHUMaHHE OpPraHMU3allMi U CBOMCTBAM >KUBBIX CHUCTEM, TEOPUHU IBOJIOLUU U PazHOOOpa3uIio
YKUBBIX OPTaHU3MOB.

3amaun JUCLUILINHGL:

- PaccMOTpeHre COBPEMEHHBIX MPEICTABICHUNA O BOSHUKHOBEHUM U UCTOPUYECKOM pas-
BUTHUU KU3HU Ha 3eMJI€.
- PaccmoTpenue u nonumanue Hanbosiee OOLIMX 3aKOHOB OMOJOIMHU: 3aKOHOB HACJIEH-
CTBEHHOCTHU, U3MEHYMBOCTH U IBOJIIOLMOHHOIO PAa3BUTHUS BUJIOB, BKJIIOYAs YeJIOBEKa, U CO00-
LIECTB

3. MecTo aucuunaunbl (wim Moayiisi) B ctpykrype OOIT

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

4. O0beM TUCHUILUITMHBI (WA MOTYJIs1):

4 3a4yeTHBIX equHULE], 144 akageMHUYECKUX Jaca, B TOM YHCJIe

Hasi padora: 49 yacoB. Konrposib— 27 4.

KOHTAaKTHAas padoTa- 68 u.: ek — 34 4acoB, TAOOpaTOpHBIC 3aHATHS 34 4acoB, CAMOCTOSITE b

S. Ilepevens IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHs IO JMCHMILVIMHE (MJIH MOAYJI0), COOTHe-

CCHHBIX C IVIAHUPYEMBIMHU pE3yJIbTaTaMHU 0CBOCHUS 06pa30BaTe.]'IbHOI71 IMporpaMmMmbI

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

ITnanupyemsle pe3ybTaTbl 00y4eHHs 10 AUCLH-

IJIMHE

(n1m MoayJ110)

OIIK -1. CnocobeH mpuMeHsTh Oa30BbIE
3HaHUS (PyHAAMEHTAIBHBIX Pa3/IelioB HAYK O
3emiie, eCTECTBEHHO-HAYYHOIO U MaTeMaTH-
YeCKOro LHUKJIOB IPH PEIIeHUH 3a1a4 B 00-
JIACTH SKOJIOTHH M TIPHPOJIOTIONH30BaHHS

OIIK -1.4. Ucnonb3yeT 3HaHUS OWOJIOTMU Ul pe-
IIeHMs 3a]1a4 B 00JIACTH SKOJIOTHU M MPUPOAOTIONb-

30BaHUA

7. S13bIK NpenoaaBaHusi pyCCKH.

6. ®opMa NpoMeKYTOYHOM aTTeCTALUY - IK3aMEH.

I1. Conepaxanue qucMnIMHbI (MJIM MOAYJI1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3Jesiam) ¢ yKa-
3aHHeM OTBEeHHOI0 HA HUX KOJIMYECTBA AKAJeMUYeCKUX YaCOB ¥ BU/I0B Y4eOHBIX 3aHATHI

1. Jls1st CTY/1EHTOB 04HOM (POpPMBI 00Y4YeHHUS
Ne | Yuebnast nmporpamma — Bcero, | Konrtakthas pabora (dac.) CamocrosiTens-
HaMEHOBAaHME pa3leIoB M | 4ac. Jlexuun JlaGopatopHsble | Has pabota
TeM 3aHATHS (uac.)
1 | BBenenne. buomorus  kak 6 2 4
HayKa O >KMBBIX OpTaHH3Max.
CyIIHOCTb KU3HH.
2 | buoxuMuyeckasi OCHOBA )KM3HU 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.

©oN>



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 NoJyuyeHne MyTtanuil. ComaTH4ecKue U resepa-

THUBHBIC MyTalUH.

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

HEOrpaHMYEHHOMY pa3MHOXeHH10. bopbba 3a cymiecTBoBaHue, U3MeHUMBOCTh. [loHsATHE ecTe-

CTBEHHOTO 0TOODA.

32. Ilonstue o BUAE y pacTeHUM, )KUBOTHBIX, TPUOOB U MUKPOOpPraHu3MoB. Bun kak renerude-

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

¢dudeckue pacel, MOMYJISIHH.

33. Yuenune o Mukpo3Bostounu. [lonynsiiusa kak saeMeHTapHasi SBOJIIOIMOHHAS €MHUIA. Xa-

pPaKTepUCTHKA MOMYJSIUHN. DIeMeHTapHbIe (PAKTOPHI IBOIOIUHN: MYTAIMOHHBINA MPOILIECC, KOM-

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

nsuus (OrpaHuYeHue TAaHMUKCHUR ).

34. Tunsl uzonsauuu. 3Ha4eHUE U30JSILUU B 3BOIONUHU. EcTecTBEeHHBIN OTOOP KaK HAIpaBIIsIIO-

mIast ¥ IBWXKYIIasi cuia 3Bomonuu. CoBpeMeHHbIE MPECTaBIeHHS 0 00ph0e 3a CyIIecTBOBaHUE

U €CTECTBEHHOM OTOOpE.

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

otOopa. Pe3ynbTaThl JeiCTBHS €CTECTBEHHOTO 0TOOpA.

36. Bo3HUKHOBEHHE afanTaliuil KaKk pe3yibTaT IEUCTBHUS €CTECTBEHHOTO oTOopa. OTHOCUTEIb-

HBII XapakTep ajanTaluu.

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

coObl 00pa30oBaHUSl HOBBIX BHUIOB. AJUIONATPUYECKOE M CHMIATPUUYECKOE BUI000pazoOBaHUE.

[Tpumeps! BU1000pa30BaHHUS.

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 u. Paznoo6paszue. CoBpeMeHHbIE IPECTABICHUS O CHCTEMATHKE TPOKAPHOT.
Temmnsl sBomonyy. CTpoeHUE U KUZHEIEIATEIBHOCTD, pa3MHOKEHHE, paclpocTpaHeHue. [ua-
HoOakTepuu. Ponb Oakrepuil B mpupoje, METUIIMHE, CEIbCKOM X035HCTBE, IPOMBIIIIEHHOCTH.

40. T p u 6 b1. O6mas xapaktepuctuka. lllngmounsie Tpudbl, UX CTPOCHHE, PA3MHOKEHHE.
3nauenue. IlnecHeBblie rpulbbl. [poxoku. I'puObl - mapasuThl, BbI3bIBarOIIME OO0JE3HU
pactenuil. Pons rpuGoB B mpupo/ie u X035HCTBe.

41. JumaiHuku (IUXEHU3UPOBaHHB € T puobbl). CTpoeHHue, 0COOEHHOCTH
KU3HEIEATEIBHOCTH, Pa3MHOKEHHUE. POsb IMIIAHUKOB B IPUPOJAE U XO3AHUCTBE.

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. MHorokieTouHble aBTopoHbIe TPOTUCTHL. CroHOBBIE BoOpocau. HuTdaTsie BOIOPOCTH.
[InactuHYaThie BOAOPOCTU. 3HAYEHUE BOJIOPOCIICH B IPUPOJIE U XO3SHUCTBE.

44. TereporpodHble npoTucThl. Pa3zHooOpaszue rereporpodHbIXx MpoTUCTOB. OOBIKHOBEHHAS
ameba. Mudysopus - tydenpka. OcOOEHHOCTH CTPOEHHUS M MPOILIECCOB JKU3HEACATETHHOCTH,
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 MmoxoBuanbix. Oomas
XapakTepucTHka. 3eneHble Mxu (Ha npumepe mxa Kykymkun nen). Cparaym. OOpa3oBanue
Top(a, ero 3HaueHuE.



46. Cocynucteie criopoBble pacTeHusi. Otaenbl: X BoueBu AHbI e, [[1ayH OB M I HBI €,

[TamopoTHUKOBMUIH B €. Pa3HOoOOpaszue. CTpoeHne U pa3MHOKCHHUE.

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

48.lToxkpweitocemMeHnHb e (L[ Be Tk oBBHe) Kiaccupukamus 1iBeTKOBBIX paCTEHUH.
MHuoroo6pasue TUKOPACTYIIUX U KYJIbTYPHBIX IIBETKOBBIX PACTCHHUH U UX KJIACCU(DUKAIIHS.

49. Knacc IBy monbHB e CemeiictBa: Kpecrousernsie, Po3onsernsie, bobossie, [Tacme-
HOBBIE, CII0KHOIIBETHBIC.

50. Knmacc O nnogonbHBbIe. CemelictBa: 3maku, JInnensie. OTIUYNTEIbHBIC TPU3HAKU
pacTeHMil OCHOBHBIX CEMENCTB, OMOJIOTMYECKHNE OCOOEHHOCTH, 3HAUYEHUE, ITPEICTABUTEH.

51. BnusHue XO3SIMCTBEHHOM ACSITEIIPHOCTH HAa BHIOBOE Pa3HOOOpa3He IIBETKOBBIX PACTEHUH.
Oxpansiemble pactenus. Buael pacrennii u3 KpacHoii kuuru.

52. O0urue 0coOEHHOCTH, CXOJICTBO M OTJIMYME KMBOTHBIX U pacTeHuil. Kiaccudukanms. 3Ha-
YEHUE )KUBOTHBIX B IPUPOJIE U KU3HU YEJIOBEKA.

53.Tum KumednomoaocTH b e. O0mas xapakTepucTuka, kinaccudukanus. [IpecHo-
BoAHBIN nosut ['uapa. OcoOeHHOCTH CTpOeHUs, MUTaHusl, pa3MHOKeHus. Perenepanus. Mop-
CKHE KUIIEYHOIIOJIOCTHBIE, UX 3HAYEHUE.

54. Tun [Inockue uepBwu OOmas xapakrepucTuka Tuma. Kinaccupukamnus yepsei.
OcoOennoctu kiaccoB. Pecununbie uepBu. Cocanbiiuku. BHeliHee U BHyTpeHHEE CTPOCHHE,
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 Konpuatree uepBsu OOmas xapakrepucThka Tura. BHemHee cTpoeHue.
KoxHo - myckynbHbI Memok. [lonocts Tena. CucreMa opraHoB NMUILIEBAPEHUS, BbIICICHUS,
HepBHas cuctema. Perenepanus. Pasmuoxkenne. 3HaueHHe 10K ACBBIX YEPBEi.

57. Tun Mo nanto c ku. O6mas xapakrepuctika tuna. OCOOEHHOCTH MPOIECCOB KU3HE e -
tenbHOCcTU. Knaccudukanus. Knace /[Jeycmeopuameie monntocku. OTInduTenbHble 0COOEH-
HOCTH, TIpe/icTaBuTeNu, 3HaueHue. Kiacc hproxonozue. OCOOEHHOCTH CTPOCHUS, MIPEICTaBU-
TE€JH, 3HAUEHUE.

58. Tum YneHnucTtoHoOTrue. OOmas XxapakTepucTUKa TUIIA.

59. Knacc Pakoobpasnvie. OCOOCHHOCTH BHEIITHETO W BHYTPEHHETO CTPOCHUS (Ha MpuMepe
Paka peunoro). Pasmuoxenne. OCoOOEHHOCTH TPOIECCOB KU3ZHEACATEILHOCTH. 3HAUYCHUE pa-
kooOpa3zubix. Knace Ilaykoobpasnvie. OcOOEHHOCTH BHEIIHETO U BHYTPEHHErO CTPOEHUS Ia-
ykoB. Kienu, ponb kiemiei B pupoie U )KU3HHU YEI0BeKa.

60. Kimacc Hacexomsie. BHelinee u BHyTpeHee cTpoenue. [Iporiecchl Ku3HenearenbHoCTu. Tu-
bl pazButus. Pasmuoxenne. Knaccudukaius HaCeKOMBIX.

61. OTpsabl HACEKOMBIX C IMOJIHBIM IpeBpaiieHueM. [lepenonyarokpeuibie. JIBykpbuibie. Ye-
nryekppuisie. OCOOEHHOCTH CTPOEHUS, MPEACTABUTENH, 3HAUCHHUE.

62. OTpsiibl HACEKOMBIX C HEMOJHBIM TpeBpamieHueM. [Ipsmokpeutbie. IlepeneTHas capanuya.
Ponp HacekoMbIX B TMpHpoje, UX MpakTudyeckoe 3HaueHue. CriocoObl 60pHOBI ¢ BpeaHBIMU
HaceKOoMbIMU. buonorudeckuii cocod 60prObI, ero npeumyiiectBa. CoxpaHeHHE BHIAOBOTO
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 . ObO1ast xapakTepucTika kiiacca. BHelHee cTpoeHue, Ipucnoco0IeHHOCTh
K cpene oOutanusi. OCOOEHHOCTH BHYTpPEHHEro crpoeHus. llumeBapurensHas, KpOBEeHOCHas,
JpIxarenbHas cucteMbl. [lnaBatenbHblid my3bips. HepBHas cucrteMa u opranbl 4yBcTB. [loBe-
nenue. PasmHoxxenne u pa3Butue. MHorooopasue poi6. OCHOBHBIE OTPSIBI: aKyJbl, OCETPO-
BhIE, ceNb/ie00pa3Hble, KaprnooOpas3Hble, KUCTenepble. 3HaueHue poid. ickyccTBeHHOE pas3Be-
nenue. Oxpana psio.



65. Knacc 3emrnosoonwvie. O0mias xapaktepuctuka kiacca. Jlsrymka. OcoOOeHHOCTH BHEITHETO
U BHYTPEHHEro CTPOEHHUSI U MPOIECCOB XKU3HeneaTeNbHOCTH. HepBHast cucteMa M opraHsl
yyBcTB. PasmMHOXkeHue u pazButHe. MHOrooOpasue 3eMHOBOJHBIX U UX 3HaueHue. [Ipowuc-
XO0JIEHUE 36MHOBO/IHBIX.

66. Knacc [Ilpecmvikarowuecs. O0mas xapaktepuctuka kiacca. OCOOCHHOCTH BHEITHETO U
BHYTpEHHEro crpoeHus. Pa3smHoxkeHue. Perenepamms. MHOroobpasue COBPEMEHHBIX Ipe-
cMbikatomuxcsi. Otpsn Yemyituarsie. [peBHue mnpecmbikarommecs. [Ipoucxoxaenue mnpe-
CMBIKAIOIINXCA.

67. Knacc Ilmuywr. O0mas xapakTepucTuka kinacca. Baemnee crpoenue. [leppeBoii MOKpOB.
Ckener u myckynatypa. OCOOEHHOCTH BHYTPEHHEIO CTPOSHUS U IMPOIECCOB JKU3HECATETb-
Hoctu. [Ipucnocobnenus k nonery. [loBegenue. PasmHoxenue u pa3BuTue.

68. Ce3oHHBIC SBJICHHS B >KM3HU NTHUL. [ITUIBI mapkoB, caaoB, Jiyros, mojeil. [ITuier neca.
Xumable ntanbl. [Itume 600t u modepexuid. [ITuiel cTeneit u mycTeiHb. Posib ITUIT B TIPHU-
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 (OCOOCHHOCTH CTPOEHMUs, IpeAcTaBuTeNu, 3Hadenne): [lepsosepu, Hacekomo-
sanuble, Pykokpsuibie, ['poi3yHsl, Xumnele, Jlactronorue, Kutoobpasusie.

71. IlapHokonbiTHBIE. OCOOEHHOCTH CTPOEHUS MUIIEBAPUTENBHOM CUCTEMbI XBauHbIX. Jlo-
MamHue napHokonbiTHblEe. HenmapHokomnbiTHble. [loponbl momamnux nomazaeit. [ukas no-
wanap. [Ipumarsl.

72. IlpoucxoxaeHne MiueKonuTaromux. Poias MiiekonuTaronmx B IpUPOAE U B )KU3HU YEIIOBE-
Ka. BnusHue dyenoBeka Ha YHCICHHOCTh M BHJAOBOE MHOI000pa3ue MIIEKOMUTAIOIIHUX, UX
OXpaHa.

1. IlepeyeHb OCHOBHBIX MOHATHIA 10 JMCHUIIJIMHE
I'imoccapuii
ABTOTPO(BI - OPraHU3MBbl, CIIOCOOHBIE CAMOCTOSATENIBHO CUHTE3UPOBATh OPraHUYeCKOe
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 MTPU3HAKA.

AMUHOKHUCIIOTBl - OPraHWYEeCKUE KHCIIOTbHI; COAEPKAT OJHOBPEMEHHO KHCIOTHYIO
(kapOOKCUIIbHYIO) U OCHOBHYIO (aMUHHYIO) TPYIIIBI; COETUHSACH IPYT C JPYrOM B pa3HOM mo-
CJIEI0BATEIBbHOCTH, 00Pa3yIoOT 3BE€HbS, HCXO/HBIE JIsl IOCTPOEHUS OETIKOB.

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

benkn - opraHumdeckue BBICOKOMOJEKYJSPHBIE COEIMHEHUS, KOTOpPBIE MIPAIOT BEAY-
IIYIO POJIb B OCYILIECTBICHUH OOJIIIMHCTBA (PYHKIIMM )KUBOTO OpraHu3Ma.

buocdepa - mpocTpaHCTBO, BKIIIOYAIONIEE OKOJIO3EMHYIO aTMoc(hepy U HapyKHYIO
000J104Ky 3eMJIM, OCBOEHHOE KUBBIMU OPTaHU3MaMU U HaxXOJsIIeecs O] BIUSHUEM HX JKU3-
HEZESTEIbHOCTH.

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

Bun - 1) ocHOBHas CTpYKTypHasi €JUHUIA B CUCTEME KUBBIX OPraHU3MOB; 2) HU3IIHHA
TaKCOH B OMOJIOTMUYECKOW CHUCTEMAaTHKe; 3) COBOKYIHOCTb MOMYNALUNA 0co0ei CO CXOIHBIMU
MOPGOPU3HOTOTUIECKIUMH, OMOXUMUYECKUMH M TIOBEACHYSCKUMHU MPU3HAKAMHU, CTIOCOOHBIX K
CKPEILMBAHNIO, JAIOUIUX IIJIOJOBUTOE IOTOMCTBO, HACEJSIIOIIMX ONPENCIICHHBIM apeal u
CXOZHO U3MEHSIOIUXCS MO/ BIUSIHUEM (AKTOPOB OKPYKAIOIIEH CPE/IbI.

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

I'amera - monoBas kieTka, o0ecrneuynBaroas rnepeaayy HacjiaeICTBEeHHON nH(opmauy;



COJICPKUT TAILNTOMAHBIN (TTOJIOBUHHBIN) HAOOP XPOMOCOM.

I'en - enununa HacneacTBeHHOU MH(opMaruy; yuyactok Mojiekyisl JJHK (umun PHK y
HEKOTOPBIX BUPYCOB) XPOMOCOMBI; KOHTPOJUPYET CUHTE3 OpraHMYECKUX COCJUHEHUN B Opra-
HU3ME U, KaK CJIEJICTBUE, ONPEAEISAET €ro MPU3HAKH.

I'eHOM - COBOKYITHOCTb I'€HOB OpPraHU3Ma.

I'eHOTHII - COBOKYIHOCTb HACJIEJCTBEHHBIX 3JIEMEHTOB OpPIraHHU3Ma, ONPEAEISIOLINX
€ro pa3BUTHE, CTPOCHUE U KU3ZHEICATEIBHOCTD IIPH BCEX BO3MOXKHBIX YCIOBHUSX.

I'etepoTpodsl - OpraHU3MBbl, HCIOJIB3YIOMIKE JIJIS MUTAHUS OPTaHUYECKHE BEILECTBa,
IIPOU3BENCHHBIC IPYTMMHU OPraHU3MaMHU.

JlMBepreHIus - pacXOKIACHNE IPU3HAKOB OPraHU3MOB, BOHUKIINX OT OOIIMX MPEIKOB
B IPOLIECCE IBOJIOLHUM; C TCYEHUEM BPEMEHHU MPHUBOAUT K 00pa30BaHUIO TPYII POJCTBEHHBIX
BHJIOB, TPOUCXOSIIMX OT OOIIETO MpeJIKa, - POJIOB, CEMEHCTB U T. .

JHK (ne30kcuprOoHyKIenHOBAsI KUCIO0TA) - COEIMHEHHE, COCTOsIIEE U3 IBYX LIEMOYEK
HYKJICOTUIOB, COJCPXKAIIUX YIJIEBOJ JAE€30KCHpUO03y; MOCIEI0BATEIBHOCTh HYKJICOTH]IOB
CTPOT0 MHAMBUyaJIbHA U OIIPENEISET FTEHETUUECKUN KO OPraHUu3Ma.

EctectBeHHbIll 0TOOp - mpolecc, NPOUCXOJSAIIUNA B JKUBOM NpPHUPOJE: BBDKUBAIOT U
OCTaBJIAIOT IOTOMCTBO HambOosiee MPUCIOCOOJIEHHbIE K CYHIECTBYIOILUMM YCIOBHUSAM OCOOH
Ka)KJI0r0 BUJIa, @ MEHEE MPUCIIOCOOJIEHHbIE THOHYT.

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

3urora - oIJ0J0TBOPEHHOE SANI0; KiIeTKa, 00pa3oBaBLIasics B pe3yjbTaTe CIUSHUSA ra-
MET; COJAEPKUT JAUIJIOUTHBIH HAOOP XPOMOCOM.

V3MeH4MBOCTb - CBOMCTBO JKHUBBIX OPIraHU3MOB U3MEHATHCS, T. €. IPUOOPETAaTh HOBBIE,
OTJIMYHBIE OT JIPYrMX 0CcOoOel MpHU3HAKU: MOJ BO3ACHCTBUEM YCIOBUH, NIPU BO3SHUKHOBEHHH
HOBBIX I'€HOTHIIOB, B PE3YJIbTaTE OCOOCHHOCTEN MHIMBUAYAIBHOIO PA3BUTHUS.

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

KonBeprenuus - BOSHUKHOBEHHE CXOIHBIX NMPU3HAKOB Yy HEPOACTBEHHBIX I'PYyII 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 IIPOIIECCE JIEIEHUS KIETKH.

Maxkpo3BOTIOIUS - COBOKYITHOCTh UCTOPUYECKUX IMPOIIECCOB, B X0/1€ KOTOPBIX BO3HU-
KaloT pa3IM4yHble TPYIIbl OPraHU3MOB (TAKCOHBI) HAJBHJIOBOTO paHra BIUIOThH /10 CaMbIX BbIC-
IIMX - KJIAaCCOB U TUIIOB.

Meiio3 - croco0 neneHust KJIEeTOK, KOrja OJHO yJIBOEHHE M'eHEeTHYECKOro Marepuania
COIIPOBOXAAETCS IBYMS IEJICHUSMHU; B PE3YJIbTaTEe YUCIO XPOMOCOM YMEHbBIIAETCs B/IBOE (Ta-
TUIOUIHBINA HAOOD).

Metamopdo3 - nepecTpoiika opranusma, B polecce KOTOpOil JIMUMHKA MPEBPALLAETCS
B KYKOJIKY UJIH B3POCIYIO 0COOb.

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

MuTto3 - HenpsiMoe JIeIEeHHE KIIETKH, NP KOTOPOM HACJIEICTBEHHBIM MaTepual, 3a-
KJIFOUEHHBI B YZBOEHHOM HabOpe XpPOMOCOM, JIEIHUTCS MOIMOJIaM MEXIy ABYMs JOYEPHUMHU
KJIETKaMH.

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

Myrtanuu - HacleyeMble H3MEHEHHS] B TeHETUYECKOM MaTepHalie opranu3Ma (B TeHax,
XpoMOcOMax, HUTOMIa3MaTHYECKUX OpraHOUAax).

HacnenctBeHHOCTD - CBOMCTBO OPraHU3MOB NE€pPEIaBaTh MOTOMKAM CBOM MPU3HAKH.



HeiipoHbl - KJIETKM HEPBHOM TKaHH.

HyknenHoBbIe KHCTOTHI - (hocopcoaeprkalire NoJIuMepHble OPraHNUeCKre BEIIECTBa,
COCTOAT U3 COEJAMHEHHBIX B IIENOYKH HYKJICOTHUAOB; XPaHAT, pEaIu3yoT U NEPelatoT reHEeTH-
4EeCKyI0 HH(OpMAIIHIO.

Hyxneorua - coenvHeHne a30THCTOrO OCHOBAHUSA, yIiieBoJa pUOO3bl WU JE€30KCUPH-
00361 U ocTtatka (ochOopHON KHUCIOTHI; MOHOMEP HYKJICHHOBBIX KHCIOT, 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 SIMUEKJIETKH.

[lentun - opraHM4ecKoe BEIIECTBO, COCTOSAIIEE U3 AMUHOKHUCIIOT.

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

[IpoayiieHTsl - aBTOTpO(dbI, IPOU3BOIAIINE OPTaHUUYECKOE BELIECTBO U3 HEOpraHUue-
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 OpraHu3Ma pearupoBaTh Ha Kakue-Iu0o
BHEILIHUE BO3/ICHCTBUSI.

Penynentsr - opranu3mel (0akTepuu U TpUOBI), TOTPEOIIAIONINE OPraHMYECKUE Belle-
CTBa U pa3jararoiiye ux 10 NPOCThIX MUHEPAIbHBIX COCTABIISIOIINX.

Pennukanus - camoy/ABOE€HHE MOJIEKYJbl HYKIEMHOBON KHCIOTBHI, OOecleurBarouiee
TOYHOE BOCIIPOU3BEICHUE FEHETUYECKOTO MaTepHraa.

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

PHK, pubGonykiaenHoBasi KMCJIOTa - OJHOIIETIOYHOE COCTUHEHUE, YYaCcTBYIOIIEE B pea-
JU3alMY U TIepelaue TeHeTHUeCKol HHPOopMaLnu.

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

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

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

TpaHckpunuus - KONUPOBAHUE y4dacTKa HYKJIECMHOBOM KHCIIOTBI; P 9TOM B COOTBET-
CTBUHU C NPUHIUIIOM KOMIUIEMEHTAPHOCTH CHUHTE3UPYETCS] MOJIEKYJa C TOYHO Takoil ke mo-
CJIE0BATEIBbHOCTHIO HYKJICOTH/IOB.

Tpoduueckas 1iens - opraHU3Mbl, CBI3aHHBIE MEXTYy COOON OTHONIEHUSAMH THNA "MH-
1a-NOTpeOUTENh"; yepe3 Hee BELIeCTBA U SHEPIHsl OT OJHUX OPraHU3MOB IMEPEeNaroTCs JIpy-
THM.

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

@depMeHTHI - OeJIKH, PE3KO YCKOPSIIOINE XUMUYECKUE PEaKI[Ui B OPraHu3Me.

®duitoreHes - HBOJIIOIIMOHHOE Pa3BUTHUE )KUBBIX OPraHU3MOB Ha 3eMJI€ KaK B 1I€JIOM, TaK
U OTJENBHBIX IPYMI TAKCOHOB.

@OUTOLEHO3 - COBOKYIHOCTh PACTEHUH Ha YYacTKe C OJWHAKOBBIMH IPHUPOIHBIMH
YCIIOBUSIMH, KOTOPBIE B3aUMOJIEHCTBYIOT IPYT C IPYTOM U CO CBOUM OKPYKEHHEM.

doTtocuHTE3 - Mpoliecc 00pa30BaHUs OPTaHUYECKUX BEIIECTB, KOTOPBIN COBEpLIaeTCs B



KJIETKaX 3€JIeHbIX PACTCHHI Ha CBETY IIPH YYaCTUU YTIEKUCIIOrO ra3a u BOJAbl; COMPOBOXKIACT-
Csl BBIACIIEHUEM KHCIIOPOAA U IOIJIOIIEHUEM SHEPIUU COJHIIA, HAKAIUIMBAIOIIEHCS B BUAEC
SHEPTUU XUMUYECKUX CBS3CHl.

XPpOMOCOMBI - OpPraHOHIbI KJIETOYHOTO sifpa; cocTosT u3 monekynsl JJHK u 6enxos;
coJiep>kaT HabOp TeHOB C 3aKJIFOUYEHHOW B HUX HACJIEICTBEHHOM nH(opManyen.

Xupontepoduis - 1t000Bb K JETYYUM MBIIIAM.

DBoIOIMS - HEOOPATUMBbIN MPOIECC UCTOPUYECKOTO PA3BUTHUS KUBOU MPUPOIDI.

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-
KJIETKU JI0 BBIXO/A U3 fAiilla WM U3 MaTePUHCKOTO OpraHu3Ma; y pacTeHUNH-3apO/IbIIIL.

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

Snpo - opraHesnia 3yKapuOTHBIX KIETOK, COJEP>KUT FeHETUUECKU MaTtepuall, 060co0-
JICHHBIN OT LUTOIJIA3MbI 000JI0YKOM.

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 KomuuectBo
6amioB
1. [Tocemenue nexiuii u paboTa Ha 1aOOPATOPHBIX 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 0cBOeHUsI AMCHUILUIMHBI UCTIONB3YIOTCS CIENyIOIUEe 00pa3oBaTeJbHble TEXHOJIO-
MM, CIIOCOOBI U METO/bI (POPMUPOBAHMS KOMIETEHIMH: TPaJUIIMOHHbIE U TPOOJIEMHBIE JIeK-
1uu, 1abopaTopHble padoThl, MUCbMEHHbIE U aHATUTHYECKHE pabOThI, BHIIOJHEHHE Ipaduye-
CKUX paboT, aHanu3 Talbnull, CXeM, JuarpaMm, HamucaHue pedeparon, MOATOTOBKA JTOKJIAI0B-
Mpe3eHTalMi, MEeTO]l MaJIbIX IPYIIIL.




IIporpammHoe obecnieyeHme:
Adobe Reader XI — 6ecrmatHo

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

Bilko 3.4 — Gecrutatso
Google Chrome — 6ecruiatao

Kaspersky Endpoint Security 10 qmst Windows — Akt Ha niepenaudy npaB Ne2129 ot 25 oktsi0ps 2016

T

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

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

MaplInfo Professional 12.0 - Akt o nepenaue mpas 1o yciaoBusim goroBopa Ne 26/2014-Y ot 10.02.14
Microsoft Visual Studio Enterprise 2015 - Akt npenocrasnens 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, HeoOX0AUMAaA Jisl OCYIIeCTBJIeHHsI 00pa3oBaTe/b-
HOT'0 MpoIecca Mo JUCHMIVINHE (MM MOIYJIIO)

HaunmenoBanue crenu-
AJILHBIX OMENIeHU I

OCHALLIEHHOCTH CHEeIHAILHBIX
NMOMeIleHU i U oOMellleHNH AJIs
CaMOCTOSITEJIbHOM PadoThI

ITepeyensb JUIEH3MOHHO-
ro MporpaMMHoOro odec-
neJYeHusl.
PexBu3uTHI NOATBEP-
JKIAIOMIET0 TOKYMEHTA

YyeOHast ayuTopus ais
MPOBEICHUS 3aHATHI JIEK-
IIHOHHOTO THIIA, CEMUHAp-
CKOT'O THIIa, KypCOBOTO
MPOEKTUPOBAHMUSI, TPYIIIO-
BBIX U WHIMBHUIYAJIbHBIX
KOHCYJbTAIUH, TEKYILETO
KOHTPOJISI U IPOMEXKYTOY-
Hou arrectanuu Ne 201
kopm. 6 (170021 Teepckas
00:1., TBeps, yiu. [Ipommu-
Ha, 1. 3, KopIL. 2)

Dkpan HacTeHHbIH ScreenMedia
153*203

ITpoexTop NECNP 410

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

VYuebHasa mebenn

MS Office 365 pro plus —
AKT npuema-nepeaauu
Ne 369 ot 21 utrons
2017;

MS Windows 10
Enterprise — Akt npue-
Ma-niepeaauu Ne 369 or
21 urons 2017,

Google Chrome — 6ec-
wiarHoe [10.

I'epbapuii ¢pakynbrera reo-
rpaduu U r€03KOJIOTUH;
TTOMEIICHUE ISl XPaHEHHSI
U POPUIAKTHYECKOTO
o0ciTyk1BaHUs y4eOHOTO
obopynoBanus Ne 210;
TTOMEMICHUE ISl XPaHEHHSI
U IPOPUIAKTHYECKOTO
o0cityk1BaHUs y4eOHOTO
00opy0BaHus, KOPIIL. 6
(170021 Tepckas 00611.,
Tseps, yu. [IpommuHa, a. 3,
Kop1I. 2)

I'epbapHblii ponz

Cucremubiif  6mox  AS
1200/256/40/
AGP64Mb/CD48/1.44+knaBuary
pa

MownwuTop 15" Samsung 551s

[puntep Xerox «Phaser 3210»

Cel

MS Office 365 pro plus —
AKT mpuema-mepenadn
No 369 or 21 wutons
2017,

MS Windows 10
Enterprise — Akt mpue-
Ma-niepenaun Ne 369 or
21 nroms 2017,

Google Chrome — 06ec-
matHoe [10.




[TouBennas naboparopus
JUIS TIPOBEJICHUS 3aHATUI
CEeMHUHAPCKOTO THUIIA, KYp-
COBOI'0 ITPOEKTUPOBAHMS,
TPYNIOBBIX U UHAUBHUIY-
QJIbHBIX KOHCYJIbTAIHH,
TEKYILET0 KOHTPOJIS U
MIPOMEXYTOYHOI 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)

Becst JW-1(300r)

Becwt LEKI anektponnsie B 2104

Huctumstop J12-10

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockor (M 501)

Muxkpockon (M 501)

Muxkpockorn M501

Muxkpockon M501

Muxkpockon M501

Muxkpockon M501

[Teus mydenpras CHOJI-7,2/110

HIxad cymmnsabii LIC-80-
01(+200 C 6e3 BeHTHIIATOPA)

[kad BeITsKHON MM € 96 01-Y

[Ixad st 1abopaTopHOM MOCY b

[kad nms XuM. peareHToB

MHorogyHkuroHanbHas gadbopa-
Topus «S1-Okonor»

Hab6op yuurens «3Xb 8.300.1»

[TopTaTuBHBIN KOMILIEKT-
naboparopus «HKB

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

Cron nabopaTopHbIii (CTONENIHUIIA
- KEpaMuKa)

Cron nabopaTopHbIii (CTONENIHUIIA
- KEpaMuKa)

Cron 1abopaTopHbIN (CTOJIEIIHUIIA
- KEpaMuKa)

Cron nabopaTopHbIi (CTONENIHUIIA
- KEpaMuKa)

Cron nabopaTopHbIi (CTONENIHUIIA
- KEpaMuKa)

Cron nabopaTopHBbIil (CTONENIHNIIA
- KEpaMuKa)

Cron nabopaTopHbIii (CTONENIHUIIA
- KepaMuKa)

Cron nabopaTopHBbIi (CTONENIHUIIA
- KepaMuKa)

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

pH — metp PH200

pH - metp (Dkorect 2000)

pH - metp (Okorect 2000)

JIa6. o6opymoBaHe HOHOCEICK-
TUBHBIN 3JIEKTPo1 3koHOM Ph-005
C IOBEPKOM

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

MS Windows 10
Enterprise — Akt npue-
Ma-niepeaauu Ne 369 or
21 mrons 2017,

Google Chrome — 6ec-
matHoe I10.




JlIa6. o6opynoBaHHE HOHOCETICK-
TUBHBIN 371eKTpo1 3koHOM K-005
C IIOBEPKOM

JIa6. o6opymoBaHKEe HOHOCEICK-
TUBHBIN 37IeKTpo1 3koHOM CU-005
C TTOBEPKOit

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

JIa6. o6opynoBaHKEe HOHOCEICK-
TUBHBIN 3JEKTPOJ IKOHOM
Ca+Mg-005 ¢ moBepkoit

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

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

Tabyper mabopanta TJI — MCK

Okcukarop 6/kpana quametp 150
MM

Okcukarop 6/kpana quametp 240
MM

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

YyebOuas mebenb

ITomemeHus 1151 CaMOCTOSITEIbHOM PadoThI:

HaunmenoBanue
NoMeIleHU i

OcHAIIeHHOCTH ITOMeIlie-
HUH 1JI9 CAMOCTOA-
TeJbHON padoThl

Ilepeyenb JMLIEH3HOHHOIO
NPOrpaMMHOro odecrneye-
HHS.
PexBU3UTHI OATBEPKAAIO-
1Iero JOKYMEHTA

VYyeOHast aynuropus sl IpoBe-
JIeHHUs 3aHATUN JIEKLHOHHOTO
TUTIAa, CEMHHApCKOrO  THIIA,
KypCOBOTO  NPOEKTUPOBAHMUS,
IPYIIOBBIX ¥ WHIUBHIYyallb-
HBIX KOHCYJbTAllU{, TEKYIIEro
KOHTPOJII ¥ TPOMEKXYTOYHOU
arrecranun Ne 111 (170021
TBepckas 006m1., Tsepp, yiI.
[MpommHa, 1.3, Kop. 2)

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

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-
MachinesE220HQVB21.
5e

Adobe Reader XI — 6ecrat-
HO

ArcGIS 10.4 for Desktop -
AKT mipuemMa Tiepesayd Ha
ocHoBe noroBopa Ne39 a ot
18.12.2014

Bilko 3.4 — 6ecrutatHO

Google Chrome — 6ecrutatHO

Kaspersky Endpoint Security
10 g Windows — Akt Ha
nepeaady npa Ne2129 or
25 okta6ps 2016 1.

MS Office 365 pro plus - Akt
npuema-tiepenadu Ne 369 or
21 uronsa 2017

Microsoft Windows 10 Enter-
prise - AT TnpHema-
nepegaun Ne 369 or 21




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

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

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

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

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

Kommbrorep 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

VYyeOHnas mebenb

nroisg 2017

Maplinfo Professional 12.0 -
AKT 0 mepenaue mpaB IO
ycioBuaAM  goroBopa  Ne
26/2014-Y ot 10.02.14
Microsoft ~ Visual  Studio
Enterprise 2015 - Axr
npenocTaBiieHuss mpaB  Ne
Tr035055 ot 19.06.2017
Mozilla Firefox 46.0.1 (x86
ru) — 6ecrIaTHoO

Notepad++ - 6ecrutatHO
OpenOffice — 6ecrmatao
QGIS 2.16.2.16.2 Nidebo —
OcCIUIaTHO

WinDjView 2.1 — 6ecrutatHo

VYyeOHast aynuropus s IpoBe-
JICHUs 3aHATUH JIEKLHOHHOTO
TUTIAa, CEMHHApCKOTO  THIIA,
KypCOBOTO  NPOEKTUPOBAHMUS,
TPYNIIOBBIX W HMHIWBHIYalb-

Jlazepusiii mpunTep SAM-
SUNGML-2850D

Jlocka MHTEepaxT.

HitachiStarBoard B xkowm-
IUIEKTE CO CTOMKOM

Adobe Reader XI| — Gecmart-
HO

ArcGIS 10.4 for Desktop -
AKT mnpuema mepeiadyd Ha
ocHOBe goroBopa Ne39 a ot




HBIX KOHCYJBTAIlUH, TEKYIIETo
KOHTPOJIA W TPOMEKYTOUHOU
arrectanimu Ne 118 (170021
Teepckas o006m1., Tsepp, yi.
[MpommHa, 1.3, Kop. 2)

Jocka  Oemas
maraut «Proff

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 IRUCorp 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

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

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

VYuebHas mebenb

oducHas

18.12.2014

Google Chrome — 6ecrutatHo

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

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

Microsoft Windows 10 Enter-

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

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

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

WinDjView 2.1 — 6ecrutatHo
HAC-2KOJIOT - Akt npeno-
craBinenus npas Tr063036
or 11.11.2014

Otxonmpr 3.2 - AKT mpeno-
craBieHud npas Tr063036
or 11.11.2014

[I/IB - Dkonor - AKT nipeao-
craBienus npas Tr063036
or 11.11.2014

DKo 1eHTp. ABTOTpaHCHOPT-
HO€ TMpeanpusitHe - AKT
MIPEI0CTABIICHUS npaB
Tr063036 or 11.11.2014
DOxo 1eHTp. Meramioobpa-
060TKa - AKT mpeaocTaBlie-

Hus 1paB  Tr063036 or
11.11.2014

Oko mneHtp. I[lmactmaccel u
NONUMEpPBl - AKT Mpeao-

crainenuss npaB Tr063036
or 11.11.2014

Oxo meHtp. CBapka - AKT
MPeI0CTaBICHUS npas
Tr063036 or 11.11.2014




Oxonor Illym 2 Cranpapr -

AKT TpefocTaBiI€HUs MpaB
Tr063036 ot 11.11.2014

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

Ne n.n.

O6HoBANEHHDI pa3gen

paboueit nporpammbi

AUcuMnAuHbl (MM mopay-
na)

OnucaHue BHEeCEeHHbIX U3-

MeHeHUuM

[laTa ¥ npoToKON 3acegaHus

yTBep,lJ,MBLLIeI'O U3mMeHeHunA

IV. ®oHx O11eHOYHBIX
CPEJICTB JIJIsl TIPOBEACHHUS
MPOMEKYTOYHOM aTTecTa-
885078

KOHTPOJIbHBIC 3alaHUs TJIsA

c(hOpMUPOBAHHOCTU KOM-

[lepepaboTaHbl TUTIOBBIE
IIPOBEPKU YPOBHS

HeTeHInI

V. IlepeyeHb OCHOBHOU U
NOTIOJTHUTENBHON yueOHOM
TUTEPATyPHI

Bnecennl HOBBIC QJICKTPOH-

HbIE
OUOJIMOTEYHBIE CUCTEMBI

[TpoTokon Ne 7 ot
31.05.2023 .
3acenanus kadenpsl ¢pus. reo-

rpaduu U SKOIOTUN




