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MNOACHUTEJBHASA 3AIINCKA

Hacrosmas  mporpamma  cocrtaBieHa Ha  ocHoBaHuu — DexepanbHOro
rOCyapCTBEHHOTO0 00pa3oBaTENbHOTO CTaHAApTa CpeAHero (MOJHOro) OOIIero
o0OpasoBaHmsl, yTBEPKIAEHHOTO MpukazoM Munoopuayku Poccum ot 17.05.2012 No 413
¢ yuetoMm crnenudukn CHernuann3upoBaHHOTO YYeOHO-HAYIHOTO IEHTpa Y PajbCKOTo
dbenepanpaoro yausepcurera (CYHIL[ Yp®YV). Ilporpamma sBisieTcsi mpeeMCTBEHHOM
M0 OTHOILICHHIO K IporpaMMam yueOHoro npeamera « buosnorusy», uCrnoiab30BaBIIMMHUCS
B CYHII B 1989-2014 ronax.

Pabouas mporpamma oprueHTHpOBaHa Ha yueOHUK «O0mas omomorus. 10-11 kmacchr.
VYueOnuk s oOmieoOpazoBaTeNbHbIX yupexkaeHuil. [lpodunbhbiii ypoBenb. B aByx
gacTsax» 11-e mzmanne, bopoaun I1.M., Beiconkas JI.B., demvmmmr I''M. u ap. / Ilox pen.
[IIymuoro B.K., Ipivmuna .M., M.: [IpocBenienue, 2014.

B coorBerctBum ¢ nensro u 3agadyamu CYHIL] n3ydenme npenmera «buonorus:
oO1iast 6uosIoTHs» Ha yriayOJEHHOM YPOBHE HANPABJICHO HA JOCTIKEHHUE CIIEAYIOIIUX
LETIeH:

1. co3manue yclioBHil 1Jisi TBOPUECKOTO Pa3BUTHUSL 00YUYAIOIIUXCS, TTPOSIBIISIO-TIINX
MHTEPEC K €CTECTBEHHBIM HAYKaM;

2. popmupoBanue y 00y4aronmuxcsi COBpeMEHHON €CTECTBEHHOHAYYHON KapTHHBI
MHPA;

3. co3aHue OCHOBBI JIJIs1 JATbHEUIIIEr0 YCIEIIHOTO MpOo(ecCuoHaILHOTO
o0yueHus.

OBIIASA XAPAKTEPUCTUKA TPEJIMETA
[Ipeamet «buonorus: obmias 6uonorus» Ha NpouIbHOM ypoBHE n3ydyaercs B 10 u 11
KJlaccax XUMHUKO-OMOJOrM4yeckoro mnpoduis B paMKax MpeaMeTHOM  o0na-cTu
«EcrecTtBenHble Hayku». M3yueHue mnpeamera OasupyeTcss Ha pe3yJbTaTax H3yueHUs

npeamera «buoaorus» Ha 3Tare OCHOBHOTO O0IIEro 00pa3oBaHus.

1. YYEBHO-TEMATHUYECKWH IJTAH

Ne | HammenoBanne tem | Bceero, B ToMm uncie: dopma
101 / Mmoaysei qac. Jlexkuuu [paktuyeckue | CamocTosiTeJIbHAS | KOHTPOJISA
3aHATHS padora (npu
(ceMuHapbI, HAJMYUH, IPU
JadopaTropHble OTCYTCTBHH
3aHSATHS) cToJI0eN
yaajusiercst)
1. MOJAVYJIb 1. 10 kaacc
Tema 1: BBenenue. 4 4 0 0
Tema 2: xumMudeckuit
COCTaB KIICTKH. 42 33 5 4




Tema 3: CtpoeHue
knerku. Kierounas
TEOpHSL.

23

20

Tema 4: OOMeH
BEILIECTB U
TpeBpaIcHUe
SHEPIUH B KICTKAX.

25

22

Tema 5: Bupycsl

Tema 6:
Pa3smHoxxenue u
WHIUBHTyaTbHOE
pazBUTHE
OpPTaHU3MOB.

Tema 7: OCHOBEI
TE€HETUKH.

22

19

1 2

MOJYJIb 2. 11 kaacc

Tema 1:
Bosanknosenme n
pas3BuUTHE
SBOJTFOLIMOHHOMN
OHOJIOTHH.

Tema 2: MexaHu3MBbI
SBOJIFOLIVM.

10

Tema 3:
Bo3nukHOBeHuE U
pa3BUTHE KU3HU HA
3emie.

10

10

Tewma 4:
BosanknoBeHME 1
Pa3BUTHE YEIIOBEKa —
AHTPOTIOTCHE3.

28

25

Tema 5: Cenexuys u
OMOTEXHOJIOT L.

12

11

Tewma 6: OpraHusmel
Y OKpY’Karomas
cpena.

16

11

Tema 7: CooOrriectsa
U DKOCHUCTEMBI.

14

11

Tema 8: buocdepa.

12

Tema 9:
bronornueckue
OCHOBBI OXPaHBI

TPHPOJIBL.

IIpome:kyTouHnas
arrectanus (1Mo
yeTBepTAM /
ceMecTpam)

HTorosas arrecranus

Hroro

245

205

24 20

2. COAEPXKXAHUME ITPOI'PAMMBI

HaumeHoBaHue MopayJsi/ pasaena/

TEMBbI.

JI

Coaepxanue o0y4eHus, a TaKxke HAMMEHOBaHUE U
TeMaTHKA NPAKTHYECKHUX 3aHATHI (CEeMUHAPOB,
a0opaTOpPHBIX 3aHATHI), (opM opraHU3aLMU 3aAHATHIA,
BH/OB 1eATeIbHOCTH 00Y4aIOIIUXCHA HCIO0JIb3yeMbIX
00pa3oBaTeJbHBIX TEXHOJOTHI M PeKOMeH/IyeMbIX
MeTOANYEeCKMX MATEePHUAJIOB, JIUTepaTyphl, UHTepHeT-




| pecypcoB

MOJVJIb 1. 10 kaace

Tema 1: BBeneHue.

OOmass Owosorusi — HayKa, H3y4amollas OCHOBHBIE
BaKOHOMEPHOCTH, XapaKTEePHBIC /ISl BCEX YKUBBIX OPTaHH3MOB.
OcHOBHBIC KpuUTepHH >kuBoro. OmpeercHue TTOHATHS
OKU3HBb».  YPOBHM  OpraHM3allid  JKHUBOM  MaTepuH.
OcHOBHBIE pa3aeibl OM0I0ruu. MeTobl HAyYHOTO MTO3HAHHUSL.

Tema 2: XUMHUYECKHI COCTAB KIIETKH.

Xumrdeckre 37IeMeHThI KIeTKH. Kimaccmukanms XuMIdecKux
SNIEMEHTOB.  3HAa4eHWE MAaKpPOdJIEMEHTOB M HEKOTOPBIX

MHUKPOJJIEMEHTOB. ~ XUMHUYECKHUE  COCIMHEHUS  KIIETKU.
ComepkaHne B KIETKE OPraHMYECKHMX M HEOPraHMYeCKUX
COCJIMHEHUIA. Heopranuueckue COCJIMHEHUSI: BOJIA,

MHHEpaJIbHBIE CONIM M KHUCIOTHL. Boma: crpoenue, dusnueckue
CBOWCTBa, POJb B KIETKE M OpraHu3Me B UeinoM. [loHsTus
rrApOIUTEHBIX U TUAPO(OOHBIX BemiecTB. Pork MUHEpaTbHBIX
coneil u KucinoT. bydepHsie CBOICTBa KIETKH M BHYTPEHHHX
cpen opraHmzma. OpraHUYecKHe COCAWHEHWS: YTJICBOIbI,
THnAEI, OeNKky, HyKIeWHOBble KucnoTel, AT®, npyrue
HHM3KOMOJIEKYJISIPHBIE BEILECTBA. YTJeBoAbl. MOHOCAXapHipL:
CTpoeHue, (PH3UUECKIE CBOMCTBA M (DYHKIIMU BaYKHEUIIINX TEKCO3
(rmoko3a, ¢pykro3a) W TeHTo3 (pubo3a, Je30KcHpr003a).
Hucaxapunpl: obpazoBanue, (QpU3NUECKHE CBOWCTBA, MPUMEPEL,

Ouomormueckass ~ ponb.  [lonmcaxapumel:  oOpa3oBaHme,
(u3MuecKkre  CBOICTBA, MPUMEPBI, OWOJOTHYECKAs  POJIb
TOMOIIOJIUCAXaPHUIIOB, HpUMEPBI IeTEePOIONICAXaPHIOB.

[onsitre Ouononmvepos. JInmuael. [IpocTeie TANHABL: KUPHL U
Bocka. JKUpBI (TPHAIITIMICPOIIBI): CTPOCHHE, (DHU3MUCCKHE
CBOWCTBa, Ouonormdeckasi posib. IlOHATHS HACBHILEHHBIX H
HEHACBIICHHBIX  JKUPHBIX  KHUCIOT.  CHOXHBIE — JIMIHABL:
¢dochomumuapl U rEkoMUabl. QoconmuMnuabL: cTpoeHHe U
¢yHkmu. bruonornveckas pons rMKoMMUIOB. [IponsBoaHbie
JIMNUZIOB (JIMTIOWABI): CTEPOHIBI, TEPIIEHBI, KUPOPACTBOPHMBIE
BUTaMHHBI, TPOCTArJIaHANHBL, UX OWOJIOrudecKasi pojib. beiku.
AMHHOKMCIOTBI ~ Kak  MoHoMmepbl  OenmkoB.  [lonsTus
NPOTEMHOTEHHBIX 1 HE3aMEHUMBIX AMUHOKHUCJIOT.
OOpazoBanne mosnunentuaa. PasHooOpasue OenkoB — Kak
HEPEryJISIPHBIX OHOTIOIMMEPOB. Y POBHU OpraHU3aIiy OSIIKOBOM
MoneKynbl.  CBsi3W, TOAJEPKUBAIONINE MPOCTPAHCTBEHHBIE
CTPYKTYpbl MOJeKynbl Oenka. Ilomstus neHarypauuum u
peHatyparui. OyHknun OenkoB: (epMeHTaTHBHAS, 3alIUTHAS,
cTpoutenbHas U apyrue. HyknenHoBble kucioTbl. HykineoTusi
KaK MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT: CTPOEHHE, KOJIMYECTBO
BUJIOB. 1lypHHOBBIE M MUPUMHIVHOBBIE a30THCTHIE OCHOBAHMS,
TIPUHIMIT KoMIuIeMeHTapHOCcTH. O0pa3oBaHue TOMHHYKIEOTH/IA.
IlpoctpancTBenHas  crpykTypa Mmonekynasl JHK:  cBasm,
TOJIEPKUBAOLIHE «IBOMHYIO CIUpaIby», MapaMeTpbl CIUPAIH,
ucropusi  oTkpbiTHs. Permmkamms  JIHK.  CpaBrurtenbhast
xapaxteprctika JIHK u PHK. Bunst PHK, 6uonorudeckast podib.
AnenosunTprochopHas  kuciaora (ATD):  ocobeHHOCTH
crpoenusa. Poms AT® B knetke u opranmsMme B 1ieioM. Jpyrue
HI3KOMOJIEKYJISIPHBIE COE/IITHEHHUS. CpaBHUTENBHAS
XapaKTepUCTHKa OHOMONMMMEpPOB  (TOJICAXapUaoB, OEJIKOB,
HYKJICMHOBBIX KHCJIOT).

Tema 3: Crpoenue knetku. Knerounas
TEOpHSL.

Krerka - cTpyKTypHO-()YHKIMOHANIBHAS EMHUIA SKHBOTO.
Hcropust pazButus yueHHs O KieTke. OCHOBHBIE IOJIOKEHHSA
COBpPEMEHHOM  KJIeTOouHOM Teopud. (OCHOBHBIE  METOIBI
LIUTOJIOTHH: MUKPOCKOIHS, HEeHTpHU(YTUPOBaHHE,
PEHTTCHOCTPYKTYPHBI ~ aHAIM3, OMOXUMUYECKHE METOJBL.
OOumii  mimaH  CTPOEHWsI  JYKapHOTHYECKOW  KICTKH:




MOBEPXHOCTHBIA  ammapar  KJIE€TKH, IMTOIIa3MaTu4ecKui
MAaTpHKC, LUTOCKENET, OpraHOWIbl, BKIIOUCHHUs. MeMOpaHHBIH
NPUHIMIT CTPOCHUS KIETKH. JKUIKOCTHO-MO3aM4Hash MOJIENb
cTpoeHus MeMOpaHbl. TpaHcopT depe3 MeMOpaHy: MTacCHBHBIN
(machdyzust u obnerdennas AudQys3ws) ¥ aKTUBHBIN (TPAHCIOPT
C MOMOIIBI0 HACOCOB W TPAHCIIOPT B MEMOPaHHOM YIaKOBKE).
HammemOpanHBIe CTPYKTYpBI: KIIETOYHAS CTEHKA 1 TJIMKOKAJIMKC.
OmaomeMOpanssle  opranouabl. CtpoeHue u  (yHKIMH
SHZIOIUIA3MAaTHYECKOH ceTH, ammapaTta [ onbIKH, JU30CcoM,
Bakyonu. J[BymeMmOpanHble opraHonabl. CtpoeHue W (HyHKIUH
MUTOXOHJpHUH, mnactua U sapa. [loHATHE NOITyaBTOHOMHBIX
opraHonoB. OpraHuzanys —HacleJCTBEHHOHM HMH(OpMaIUH
Kietkd. HememOpanubie opranouasl. CtpoeHue W (QyHKUMH
pubocoM u TieHTpHoiel. OpraHoWABl JBWKEHUS: >KTYTHKH,
pecHHuKH, TiceBmonoany, MuoduOpmwoibl.  CpaBHUTENBHAS
XapaKTepUCTHKA KIJIETOK pPAacTeHWH, TIPHOOB M KUBOTHBIX.
[pokapuoter: apxen u 3yOakrepry. OO TUIAH CTPOSHUS
OakTeprambHOW KIIETKH: TIOBEPXHOCTHBIM armapar KIIeTKH,
[MTOIUIA3Ma, ~ OpraHM3allis  TEHEeTHYECKOro  Marepuala.
CpaBHHTENbHAST ~ XapaKTEPHCTHKA  DYKAPUOTHYECKOH |
MPOKAPHUOTUYECKON KIIETOK. | UrmoTe3a cumOroreHesa.

Tema 4: OOMeH BEIECTB U MPEBPAITICHUE
SHEPrHH B KIICTKAX.

OOmmii mmaH oOMeHa BeIIeCTB W TIPEBpAICHHUS SHEPTHA B
wierke. [lmactuueckwié W SHepreTMUecKMid OOMEH, WX
B3aMMOCBs3b. Kitaccudukarmsi OpraHu3MOB IO THUITY MHTAHUS
(M0  WCTOYHWKY  yIyiepofa W HWCTOYHHWKY  DHEPIHUH).
OHEpPreTHYecKHii  OOMEH  (IUCCUMWIIAIMSA,  KaTaOoJm3M).
[MonroToBUTENBHBIN 3TAIl: TUAPOIU3. AHAPPOOHOE OKHWCIICHHUE:
ITIMKONM3, OpoxkeHWe. A3poOHOe OKHWCIIeHHE ([bIXaHue):
oOpazoBanuie  aretwikopepmenta A, 1mki1  KpeOca,
okuciuresibHoe  (hocopwmposanne  (OTL). CymmapHas
peaKIys TOJHOTO PACHICIUICHHUs TIOKO3bL. CpaBHUTEIBHAS
XapaKTEePUCTHKa TOPEHHUS M  OWOJOTHYECKOTO  OKHCIICHUS
IJIFOKO3bL.  [LacTuuecknii 0OMeH (acCUMUWISIIIUS, aHA0OH3M).
®dotocunres. CymmapHas peakims Gporocuntesa. Ceropas (asa
¢dortocunreza:  portodochopmmpoBanne. TemHoBas  (aza
¢dorocunTe3a: 1mkn  KaneBuHa.  [anbHeifmas — «cynpOay
rmoko3bl.  CpaBHHTENBHASE — XapaKTEPHCTUKA  CBETOBOM M
TeMHOBOH (a3 QorocuHTe3a. 3HadeHHe (OTOCHMHTE3a VIS
ouochepsl. CpaBHUTENBHAs XapakTepHCTHKa (oTocHHTE3a H
JIBIXaHUsI y pacTeHHd. XeMOCHHTE3: OCOOEHHOCTH TIpoliecca,
OTKpBITHE, TIPUMEPHl  XEMOCHUHTE3UPYIOIMX  OpPraHU3MOB.
Buocuntes Oenka. Peakin MaTpuyHOro CHMHTE3a: PeIUIMKALHS,
TPAHCKPUIILIMS U TPaHCISAIMS. YuyacTue pa3nnyHbix BujoB PHK
B mporecce  OenmkoBoro  cuHTE3a.  [IpocTpaHcTBEHHAs
opraHmzauus mpouecca. Poims pubocom. ['enermueckuii Kox:
omnpenienienne, cBolicTBa. (OCHOBHBIE OTarbl  TPAHCISIIAU.
Perymsimmst GrocuHTe3a 0elka y IpOKapHoT W 3YKAPHIOT.

Tema 5: Bupychl.

Hcropust  OTKpBITHS, XUMHYECKash TPHUPOJA, CTPOEHUE.
BzaumonelictBre KIETKH M BUpyca. ['MIOTe3pl POMCXOKACHNS
BUpPYCOB. lcmonp3oBaHWe BHPYCOB W OakTepuii B TEHHOH
WHXEHEPHH.

Tewma 6: PasmHoOXxeHUE U
WHIUBUIYaTbHOE Pa3BUTUE OPTAaHU3MOB.

Knerounsti  muxs.  MHTepdasza:  mpecHHTETHUECKH,
CHUHTETHYECKUH M MOCTCUHTETHUECKUH nepruoasl. OCHOBHBIE
CIIOCOOBI JCJICHUS KJICTKH: MUTO3 M Mei03. Muto3: npodasa,
Mmetadasa, anadasa, tenodaza. Llutokunes. buonornueckoe
3HAYeHUE MUTO3a. AMHTO3. XapaKTepUCTHKa XPOMOCOMHOTO
Habopa. Ilomarme xapuornma. CrocoObl pa3MHOXEHUS
oprann3MoB. becnonoe pasmHOXeHHE, ero  (OpPMEI,
Ounonornueckoe 3HaueHue. lloroBoe pa3MHOKEHHE, €ro




(dbopMbI, OHoIOrHUEeCcKOe 3HaUCHHE. Melo03: mepBoe U BTOPOE
neneHue, ¢aspl, Onomornueckoe 3HaueHHe. CpaBHUTENbHAS
XapakTepucTuKa MuUTO3a W Meio3a. CTpoeHHe W pa3BUTHE
MOJIOBBIX KJIETOK Y JKMBOTHBIX: OBOTE€HE3 (OOTeHE3) W
cnepmaroreHe3. Omnonorsopenne. lloHATHE KIOHUPOBAHWUS.
OcobeHHOCTH 0€cronoro M MOJOBOTO Pa3MHOXKEHUS Y
pactenuii. llonsarus cmopodura m ramerodura. JBoitHOE
OTUTOIOTBOPEHHE Y IIBETKOBBIX PACTEHHIA.

WunuBuayanbHOe  pa3BUTHE  OPraHU3MOB  (OHTOTEHE3).
OMOpHOHANIFHOE  pa3BUTUE  KUBOTHBIX HA  IpHUMeEpe
JAHIIETHUKA: TPOOJIEHNE 3UTOTHI, TACTPYIIALNS, THCTOTEHE3 U
opraHorene3. IlpoW3BogHbBIE  3apOABIMIEBBIX  JHCTKOB.
Perynsuust smOpuorenesa. IloctomOproHansHOE pa3BUTHE.
PazButne mpsmoe u Hempsmoe (¢ Metamopdoszom). Poct
ONpPENEICHHBIA U HEONPEACICHHbIA. 3HAUCHHE JTUYUHOYHON
CTaJINH.

Tema 7: OCHOBBI T€HETHKH.

I'enetnka — HayKa O HACJICACTBCHHOCTHU W HU3MCHUYMBOCTHU
JKUBBIX ~ OpPraHM3MoB. Mcropust pa3BUTHS  T'€HETHKH.
OCHOBHOH METOJ] TeHETUKH — METOJ THOPHUIO0IOTHUSCKOr0
aHanu3a. 3aKOHOMEPHOCTH  HAcJEeJOBaHUS  IIPU3HAKOB,
ycranoBineHHble  [.Mengenem.  OOBSCHEHHE  OIBITOB
MeHgenss ¢ TOYKM 3pEHUSI COBPEMEHHOH TI'€HETHKHU.
Monorubpugnoe ckpemmBanue. IlepBolii 3akoH Mengens —
3aKOH eJMHO00pa3usi THOPUIOB MEPBOTO MOKoJIeHHs. BTopoit

3akOH Menzgenss — 3akoH pacwervienus.  HenomnHoe
JIOMUHUPOBAHHUE. AHanuzupymoiiee CKpeIIBaHUE.
MHOXECTBCHHBIN ajuteau3M. JuruOpuaHoe CKpelMBaHue.
Tpetuit 3akon MeHaenss — 3aKOH  HE3aBUCHUMOIO

HAaCJIEIOBaHMs TIPU3HAKOB. Y CJIOBUE BBHITIONIHEHUS TPETHETO
3akoHa Menzens. LluTomormueckue OCHOBBI TPETHETO
3aKOHa.

IMpakTrdeckue 3aHsTHS (CEMHHAPBI,
J1a00PATOPHBIC 3aHSATHUS) - TEMbI

Jla6oparopHass pabGora 1. OOpameHne ¢ MHUKPOCKOIAMH M
MHKPOIHIIETKAMH.

JlaGopatopnasi padora 2. Beigenenue JHK w3 pactenwmii.
Beinenenne JIHK yenoBeka copOuueli Ha crmkarese.
JlaGoparopHasi paGora 3. nonyyeHue npenapara MOIUTEHHBIX
XPOMOCOM CJTFOHHBIX JKejie3 mpejcTaButesieit pomga Chironomus.
[Ipenaparsl MUTOTUYECKUX U MEMOTUYECKUX JAETICHUM.
JlaGoparopHasi pa0ora 4. momuMmepasHas LEMHAs PeaKUus
(TILIP). TlpuroromieHue arapo3HOro rejs. OjexkTpodope3 B
araposHoMm rene (pasgeneHue ¢parmentoB JJHK mo mmume).
Onpenenenve amnel gparmentoB THK. Bektop - pabora c
KapToil. Pectpukumst - mmasmugsbid BekTop. TpaHchopmarist
OaKTepHii.

JlabopaTopnass paGora 5. MeTtonel UWHIMBUIYAIBHOIO
ompeneneHust OenkoB. KommuecTBeHHBIE W KaYeCTBEHHBIN
aHamm3 OeNKOB M aMHUHOKHCIOT. [Jlmamus. I'enb-pumbTparist.
Ouenka (pepMEHTaTHMBHOW AaKTHBHOCTH AaMHJIa3bl  CIIFOHBIL.
NmmynodepmenTtreii  anamu3.  Hykmeasel.  ®uzuyeckoe
KapTupoBaHue. JIurupoBaHue.

JlaGoparopHast pabota 6. Oxpacka OakTepHaIbLHBIX KOJIOHHH 110
I'pamy. brnoxummueckas naeHTHMUKALNS SHTEpOOAKTEPHIA.
OreHKa MUHUMAJIBHOH MO/IABIISFOIIEH KOHIICHTPALIHH.
BeipaBHUBaHUE HYKJIEOTHIHBIX IOC/IEIOBATENBHOCTEH, IOUCK
TOMOJIOT'HH B 0a3¢ TaHHBIX.

Buabl nesrenbHOCTH U HOpMBI
OpraHU3aliy 3aHITHI (3204HBIC
9KCKYPCHH, TUCIYThI, KOJUIOKBUYMBI,
Oecenpl, MacTepCKHe, U T.11.)

1. T'eHeTHMKa COMAaTHYECKUX KICTOK.

2. T'enermueckwii rpy3 B MOMYJIAINMIX YSIOBEKA.

3. T'eHermueckwii Kon.

4. T'eHHas UHXKEHEPHUS U €€ 3HAUCHHE B KU3HU YEJIOBEKA.




u1

7.
8.
9.

10.
11.
12.
13.
14.
15.

16.

17.
18.

19.
20.
21.
22.
23.

24

I'ennas perynsmus cuaTe3a 6enka y mpo- U 9yKapHoT.
JuMuHYyIMS XpoMaTHHaW XpOMOCOM y Ppa3HBIX BHIIOB
JKUBBIX OPraHU3MOB. 3HaUEHUE TUMUHYIUH.
HoxazatenscTBa reHetuuecko ponu JHK.

Ucrtopus oTkpsiTus renernueckoit poau JJHK.

HcTopust OTKPBITUS U U3Y4YEHUS HYKJIEHHOBBIX KHCIIOT.
Hctopus oTKphITHS U CBOMCTBA FT€HETUYECKOT0 KOJa.
MeTunupoBaHue U penapanysl.

MexaHu3Mm anonTosa.

MoOubHbIE 3IeMEHTHI TeHOMA

Mojenu pernukaiuu.

MyTtanuu, NpUYUHBl U MOJICKYJISIPHBIE MEXaHU3MBI UX
BO3HHMKHOBEHUS, POJIb MyTallUi B SBOJIFOLIUH.
Hapymienns 4ncna mojioBBIX XpOMOCOM B KapHUOTHIIE U
uX (peHOTHIHYECKIE TTPOSBICHISL.

OO0paTHas TPaHCKPHUIIIUS, €€ 3HAYCHUE B MEIIUITUHE.
OOpaTHass  TPaHCKPUINIHA, €€  MEAWIUHCKOE W
XO351ICTBEHHOE 3HAYECHHUE.

CnoHraHHbIe U HHIyLIIMpoBaHHbIe noBpexacHus JHK.
Tenomepasa u OHKOT€HE3.

TenomepasHas TeOpHsl CTaApEHUSL.

Teopuu MO3auYHOTO CTPOEHUS T€HOB IYKapHOT.

VYposuu ykinanku JJHK B sykapuornueckoir XxpoMmocoMe.

. IluronyazmMatuyeckast HacJIeICTBEHHOCTb.

Hcnone3yembie 00pa3oBaTebHbIC
TEXHOJIOTUH (aKTUBHBIE METO/IbI
o0yuenust, UKT).

CrneuuanbHoe 1 J1a00paTopHOe 000pyA0BaHME

1
2.

0.
1.
12.
13.
14.

RBoOooNo Ok~ W

15.
16.
17.

18.

bans Bomsnas UT-4302E

Becet DL-300 320r/ 0,001r/Beicokwmii-II,  BHermss
KaTMOPOBKA, C TTIOBEPKOH

Buneookymnsap ToupCam 14.0 MP

Jozatop-mmmnerka omHokaHaigpHas "Jladt" 100-1000mx
Jozatop-numnerka omHokaHapHast "JlaiT" 1-10MK
Hozatop-nunerka onHokaHaabHas "Jladt" 20-200MKn
JHozatop-nunerka onHokaHaiabHas "JlaiT" 2-20MKm

Kamepa mi1st mukpockona: Buneookynsp ToupCam 14 MP
Mukxkpockorn MC-2-ZOOM Bap.2CR

Mukxkpockon Mukpomen MC-2-ZOOM Bap. 2CR
Muxpockon Mukpomen-2 Bap. 3-20 (1000x)

Muxpockon Mukpomen-2 Bap. 3-20 (1000x)

Munu kamepa SE-1 1151 ropusoHTansHOro snexTpodopesa
Tepmocrar nporpammupyemslii Juis nposeneHust TILP-
aHaim3a yerbipexkanansHbiil TTI4-TT1P-01 "Teprx"
Tepmoctat TBeproTeNbHBIHN C TaiimepoM TT- 2 -"Tepmut"
Tpancummomunarop ECX-F20.M

YerpoiictBo ayist nmekTpodope3a HYKIEHHOBBIX KHCIIOT B
arapo3HbIX U akprwiaMuIHbIX resix YIOP-01-"THK-Texn." -
B COCTaBe: HCTOYHHK MUTaHusI Dib(-4

Hentpudyra MimiSpin (Eppendorf)

XuMHYeCKHe PeaKTUBBI M KPaCUTeJIH

©WoNOR~WNE

10.

Arapo3a wim arap-arap

A3yp-D031H METHIIEHOBBII CHHUI, KpacuTenb | mM3a
AneTokapMuH

Bpomeronosblii cuHmit

Bydep TAE s snextpodopesa

I'emaroxcrma 1o Jlenadwbmy

JHK ¢ara nsmmOaa (CubOH3uM)

Opceut (Orcein, synthetic)

PactBop Jltorons

Cunukarens
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ITpomexxyTOoUHBIN KOHTPOJH (TIpH
HAJTUIHH )

MOAVYJIb 2. 11 kaacc

Tema 1: Bo3HukHOBEHME 1 pa3BUTHE
IBOJTFOLIIOHHOW OHOJIOTHHL.

BosunkHOBeHHE " pasBuTHe IBOJIIOIMOHHBIX Hnei.
OpomononHas Teopust JK. b. Jlamapka. XKusup u tpynsr Y.
HaprHa. OCHOBHBIE TIPHHIMIIBI  3BOJIOLMOHHOW  TEOPHHU
JaperuHa. @OpMUPOBAHUE CUHTETUYECKON TEOPUM SBOJIOLMU.
Padoter C.C. UYerBepmxoBa u WM. Ilmaneraysena.
[TaneonTonoruueckue, Ouoreorpaguueckie, CpaBHUTEIHLHO-
AQHAaTOMHMYECKHE,  OMOPHOJIOTHYECKME M MOJEKYJISIpHbIC
CBHJIECTETHCTBA HBOJIFOIHL.

Tema 2: MexaHU3MBI SBOTIOLUH.

Iomynsamss  —  2/eMEHTapHas — €IUHULA  SBOJIOLMU.
BHyTpuBHIOBas M3MEHYMBOCTb. ['€HeTHueckas CTpyKTypa
MOMynsnuii. YpaBHeHME W 3akoH Xapau — BaiiaOepra.

MyTaiu  KaKk WCTOYHMK T€HETHYECKOM  M3MEHYMBOCTU
nomyssimil.  CrydaiiHele mpoueccel B momysinusax.  [pefid
reHoB. [lomynsionnsle BonHbL. Boprba 3a cymiectBoBaHue.
EcrectBeHHBIiT 0TOOp — HANPaBISIOMMIA (HaKTOP 3BOJFOLIIH.
®opmel ectectBeHHOTr0 0TOOpa. [loT0BOI OTOOP. AnanTarys —
pe3ynbTaT ecTeCTBEHHOro orOopa. Murpammu kak (axrop
somoty.  Ilonwsitue  Buma.  Kpurepum  Buma.  Ilytu
BUIOOOpa30BaHUA.  AJUIONATPHIECKOE W CHMITATPHUYECCKOE
BHI00OpasoBaHre. MUKpO- U MakposBostonusl. | eHeTnueckue u
OHTOTEHETMYECKHE  OCHOBBI  JBONIONMH.  HampaBrnenwns
3BOMIOIHN. ApoMop(h03, INOATANITAIHS | 00IIAs JIereHePaIHsl.
JlvBepreHims, KOHBEpreHIMs U napaienan3M. buonorndeckuit




nporpecc. EriHOE IpeBo JKU3HU — Pe3yJIbTAT 3BOJIOIHH.

Tema 3: Bo3HHKHOBEHHE U pa3BUTHE KU3HN
Ha 3emie.

Cymmuocte  xu3HW.  OnpeneneHust  KMBOro. [ UmoTtesbl
Bo3HUMKHOBeHMs >ku3HH. Onbitel @©. Pemu u JI. Ilacrepa.
CoBpeMeHHbIE TIpEJCTABICHUS O BOZHUKHOBEHHH > KW3HU.
Atmocepa  mpesHer — 3emin. AOWOTEHHBIH — CHIHTE3
opraHpueckux  BemectB.  OOpa3oBaHMe W DBOJIOLHS
ouornonmumepos. Pome JIHK u PHK B oOpasoBanum cuctem ¢
oOpaTHOM CcBs3pI0. OOpa3oBaHWE W DBOJIOIWS OMOJIOTHYECKIX
MeMOpaH. O0pa3oBaHKe MEPBUYHBIX TETEPOTPOPOB.

Wayuenne wcropum 3emmm.  [lanmeontomormsi.  Mertompl
reoxponosiorny. I3menenme wimmara Ha 3emie. pedid
KOHTUHEHTOB. Pa3BuTre u3Hu B Kpunrtozoe. CHMOHOTHIECKAs
Teopust 00pa3oBaHWA OdyKapwoT. Bcmplmka pazHOOOpasms
JKMBOTHBIX B KOHIIE TIPOTEp030s.. Pa3BuTne opranmdeckoro Mupa
B maseo3oe. Pa3putne xu3HM B Me3030e. PasButue KM3HH B
KalHO30¢€.

Tema 4: BO3HUKHOBCHHE U Pa3BUTHE
YeJI0BEeKa — aHTPOIIOTEHE3.

Mecto 4YenoBeka B cuUCTeME KMBOro Mmupa. CpaBHHUTEIBHO-
MOP(OIOTMYECKHE,  3TOJNOTMYECKHE, LUTOICHETUYECKHE H
MOJIEKYJISIPHO-OHOJIOrNUeCcKHe JI0Ka3aTesIbCTBa pozcTBa
YeJIoBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bstH. [laneonTomormieckue
JaHHBIC O TPOUCXOXICHUM W HBOIOLMHU IPEIIKOB YEIOBEKa.
Agscrpasormureku.  Ilepble  mpencraButem poja  Homo.
Heanpepraneckuii  4enoBek. MecTo  HeaHIEpTalbLEB B
ABOIFOIMH 4emoBeka. KpomanboHIsl. bronormyeckue haktopbl
sBotolK  yenoBeka. ColmanbHble  (DaKTOpBl  SBOJIFOLUH
YeJI0BEKa — MBIIUIEHHE, PeUb, OpyIUiHAas AEATEIbHOCTh. Poib
COMATPHOW  cpeapl B (OPMHPOBAaHMHM  YEIOBEYECKHX
MHANBHAYYMOB. COOTHOILIEHHE OHMOJIOIMYECKHX M COLMAIBHBIX
(akTopoB B SBONIONMM YesoBeka. YenoBeueckre pachl. Poib
momsiuud 1 Apeiipa reHoB B (OPMHPOBAHMHM PACOBBIX
npu3HaKkoB. KpHUTHKa pacHCTCKUX TEOPU.

Tema 5: Cemnexig 1 OMOTEXHOJIOTHS.

Cenexuusi Kak mporecc M Kak Hayka. OfomalllHMBaHHE Kak
NIEPBBIN 3Tal ceNleKIMU. LIEeHTpbI IPOUCXOXKIEHHS KYJIbTYPHBIX
pacrenuil. [IponcxokneHre TOMAIIHUX JKUBOTHBIX M LIEHTPBI UX
ofoManiHuBaHus.  VICKyccTBeHHBI  OTOOp. MaccoBelii 1
WHIMBHAYaIbHBIH  OTOOp.  SIBNEHWe TeTepo3uca W €ro
IIPUMEHEHHE B CENEKIUH. McIonb30BaHme IUTOIIA3MATHYECKON
MYXKCKOM  cTepwibHOCTH. [lommmmonmms ® - OTHasieHHas
rHOpHUAM3alS B CEJICKIMH PACTCHHH. KCIIePUMEHTAIbHBIN
MyTareHe3 1 ero 3Ha4eHue B cesleKImuy. KieTouHas MHKeHepHs U
KJIETOYHas celeKiysa. XpoMocoMHas HHkeHepus. [IpruveneHne
TEHHOH MH)XKEHEpPHH B cesieKnd. KpymHomaciitabHas ceeKuust
JKMBOTHBIX. Y CIIEXU CEIEKIIHN.

Tema 6: OpraHu3Mbl ¥ OKpYKaromiasi Cpesa.

BianmooTHONIEHHsST OpraHM3Ma W CpPENbl. IKOJIOTUIECKIC
(akTopbl.  3aKOH  TOJIEPAaHTHOCTH.  |IpHCIOCOONIEHHOCTS.
[Nomymsmmst kak mpupomHasi cucteMa. CTPyKTypa TOIyJISITH.
Junamuka nonyssiiuid. JKu3HeHHble cTpaterud. Bunm  kak
cucTeMa Momyssimid. Jkomorudeckas Huma. JKU3HEHHBIC

(hopMBL.

Tema 7: CooO111ecTBa M SdKOCUCTEMBL.

Coo0111eCcTBO,  DKOCHCTEMA, OHOLIEHO3. KommnoneHThI
OKOCUCTEMEIL. JHEPreTHYeCKue CBs3U. TpodHuecKne CeTH.
[IpaBusio skonoruyeckoi mupamMuibl. Me:KBUIOBbIE Hu
MEKITOITYJISIIMOHHEIC B3aMMOJICHCTBUS B  DKOCHCTEMAX.
Konkypenmmsi, cumOMO3, anmpTpym3Mm. lIpocTpaHcTBeHHAS
CTpYKTypa coobrects. [luHamuka sxocucteM. Ctaguu pa3BUTHS
SKOCHUCTEMEL Cykueccus. VcerolunBoCcTh SKOCHCTEM.
3emiieieNIbYeCKHE SKOCUCTEMEI.

Tema 8: buocdepa.

buochepa. Yuenune B. WM. Bepnazackoro o Guocdepe. brombl




XKuBoe BemecTBO W OHOTCOXMMHYECKHE KPYTOBOPOTHI B
ouochepe. brochepa u denosek. [MmobdabHBIE aHTPOIIOTCHHBIC
u3MeHeHuss B Ouocdepe. [Ipobnema ycToHUMBOrO pasBUTHS
orochepsl.

Tema 9: buonorndeckne OCHOBBI OXpaHbl
TIPUPOJIBL.

CoxpaHeHre W ToAACpKaHWE OHOJIOTHUECKOTO PasHOOOpa3Hsl.
[lpyumHbl BhIMUpaHus BuAOB W momyssiuid. CoxpaHeHHe
reopoHna u peuHTpoayKuus. CoXpaHEHHE OSKOCHCTEM.
bronornaeckuii MOHUTOPHHT ¥ OMOWHTUKAITHS.

IIpakTudeckne 3aHATHS (CEMUHAPHI,
71a00PaTOPHBIC 3aHATHUS) - TEMBI

1) ArposkocucTeMsbl, UX KOMIOHEHTHI. [TyTH MOBBIIICHHS
MPOAYKTHBHOCTH arpO3KOCHCTEM.

2) Buonorunueckoe 3HaUCHUE PA3MHOKEHHSI.
CpaBHHTEIBEHAS XapaKTEPUCTHKA OECITOIOTO U TTOJIOBOTO
Pa3sMHOXKEHUS, UCTIOJIb30BaHNE 3HAHUH O pa3MHOKEHUH
B TIPAKTHYECKON EATEILHOCTU YEIOBEKa.

3) buotexHomoOrHs, €¢ Hay4YHbIC OCHOBBI U HAITPABIICHHUSL.
OTUYecKUe acleKThl Pa3BUTUSI HEKOTOPBIX
UCCIICIOBAaHNH B OMOTEXHOIOTHH.

4) Bua — HagopraHu3MeHHas cuctema. Kputepuu Buza.
[Momynsiums — CTPYKTypHasi €qUHMLA BUOA U
dIIEMEHTapHAs eMHUIA YBOJIIOIHH.

5) BuzoBas u IPOCTPAHCTBEHHAS CTPYKTYPa SKOCHCTEM.
KOMIOHEHTHI 3KOCHUCTEMBI, UX B3aHUMOCBS3H.

6) Bxmag H.W. BaBunoBa B pa3BUTHE TEHETHUKHU U CEJCKIUN
(ydeHue o LeHTpax MHOT000pa3usi U MPOUCXOKACHUS
KyJIBTYPHBIX PACT€HHUH, 3aKOH TOMOJIOTHYECKUX PSIIOB B
HaCJIEICTBEHHON U3MEHUNBOCTH).

7) T'eneruka nona. CootHomenue nonos. HacnenoBanue
MPU3HAKOB, CLETIJICHHBIX C TTOJIOM.

8) JlokazaTesbCcTBa 3BOJFOLUH KHBOW TPUPO/IBI
(maxeoHTONOTHYECKHE, aHATOMO-MOpPdoIIorniecKue,
sMOpuonoruveckne, obnoreorpaduueckue u ap.).

9) EcrtecTBeHHbII 0TOOD — INIaBHAsI ABMKYINAS CHJIA
aBOIOIMH. DOPMEI €CTECTBEHHOTO 0TOOpA U €T0
pe3yIbTaThI.

10) KpyroBopoT BewiecTB u IPEeBpaIlleHUE SHEPTHH B
ounocdepe (Ha mpuMepe KPyroBopoTa KHCIOPO/Ia,
yTJeposa u BOJBI).

11) Makpossosorust. OCHOBHbIE apoMOp(O3bI U
UAMOAANTALH B 3BOJIIOLUH PACTCHHUH.

12) MeTompl CeNneKInu, UX TeHETHIECKUE OCHOBBI 1
UCTIOJIb30BaHKE B MPAKTHKE CELCKOTO X035 CTBA.

13) MonudukanronHas n3MeHInBOCTh. Hopma peakimu.
BaprannoHnHbIi psig M BaprallOHHAsI KpUBas.

14) Myraruu, uX BHIbl U IPHYMHBI BOSHUKHOBEHUsI. PoIib
MyTalMi B 3BOJIIOLUH U CEJIEKIINH.

15) HacnexcTBeHHass M3MEHUYMBOCTh: KOMOWHATUBHAS 1
MyTarroHHas. [locneICTBYS BIUSHUS MyTareHOB Ha
OpraHu3M 4elloBeKa. 3alinTa OKpYsKalollel cpeasl OT
3arps3HEHHsI MyTareHaMH.

16) O6pa3zoBanue HOBBIX BHIOB. CITOCOORI
BHUJI000pa30BaHUS.

17) OcHOBHBIE MTPU3HAKH )KUBOTO. [ UTIOTE3BI
MIPOUCXOXKIEHUS KU3HU Ha 3emiIe.

18) IlepeHoc BENIECTB U SHEPTHH B 9KOCHCTEMAX (IETH U
ceTu nuTanus). Tpodudeckne ypoBHH.

19) IlprcnocoOIeHHOCTh OPraHU3MOB K COBMECTHOMY
IIPOXKUBAHUIO B 3KocucTteMe. CaMoperysuus B
HKOCUCTEMaX KaK OCHOBA MX YCTOHYMBOCTH.

20) ITpoucxoxIeHNE U IBOJIOLUS YEJIOBEKa. DTalbl




IBOJTIOIMH YenioBeka. [Iponcxoxaenne 4eaoBedecknx
pac.

21) ITyTu 1 HanpaBJICHUsS YBOJIOLUH, HX B3aUMOCBSI3b.
[TprauHEI GHOIOTHYECKOTO Iporpecca u
OMOJIOTMYECKOTo perpecca.

22) CuHTeTHYeCcKas TCOpHs IBOIOLUH. DIICMEHTaPHBIC
HBOJTIOIIOHHBIE (DAKTOPBI: MyTALMOHHBIN TIPOIIECC,
npeiid reHoB, MOMyIIAIIOHHBIC BOJIHBI, N30SI,
€CTECTBEHHEIN 0TOOP.

23) CMeHa 9KOCHCTEM 0] BIUSHUEM MPUPOIHBIX U
AHTPOIIOTCHHBIX (haKTOpoB. [IepBUYHBIC U BTOPHYHBIE
CYKIIECCHH.

24) CpaBHHTeIIbHAS XapaKTEPUCTHKA €CTECTBEHHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CTOMYUBOCTD U
CaMOPETYIISALHS IPUPOTHBIX IKOCUCTEM.

25) Cramuu 3HEpreTHYeCKOro 0OMeHa B KJICTKE. 3HaUCHHE
a’poOHOTO OOMEHA BEIIECTB B BOJIOIIH OPTaHU3MOB.

26) Yuenune B.1. BepHaackoro o 6uochepe. XKusoe
BEIIECTBO U ero GpyHkuu B Onochepe.

27) Yuenune Y. JlapBrHa 0 IBMKYIIUX CHJIAX dBOJOIIHH.
B3anMoCBS3b IBMKYIIHX CHIT SBOJIOLIUH.

28) Dosronus 6rochepsl. I'106aTbHBIE DKOJOTHUECKIE
MpO0OJIEMBI U IyTH MX petieHus. [locnenacraus
JIeATeIIbHOCTH YeJIOBeKa B OKpY Karollel cpese.

CamocrosTenpHast paboTa - TeMBI

1. AmnHanmu3 reHeTUYeCKON N3MECHUYHMBOCTH B TIOMYJISIIIUSAX
JIOMAITHUX KOIIEK.

2. Bo3sjeiicTBre YeoBeKa Ha BOJHYIO cpey u Oepera
BOIOEMOB (TI0JIeBasi paboTa).

3. BbIsBICHHE H3MEHYMBOCTH Y 0COOEH OJJHOTO BHIA
(repOapHbIie 00pa3iibl, HAOOPHI CEMSIH,

4. U3ydeHue pa3HOOOPA3Hs MEITKUX MOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX SIKOCHCTEMAX.

5. HccnenoBanue n3MeHEHUH B 9KOCHCTEMaX Ha

OHMOJIOTUYECKUX MOJICTISIX (aKBAPHYM).

Kouekium HaCeKOMBIX H T. 11.).

7. Habmoaenue u onmucanue ocobdelt BUA 110
MOP(OJIOTHIECKOMY KpUTEpHIO (repOapru, KOJIJIEKIIHA
HaCEKOMBIX).

8. Onucanue 3KOCUCTEM CBOCH MECTHOCTH (BUIOBas U
MPOCTPAHCTBEHHAS! CTPYKTYPa, CE30HHBIE N3MEHEHHS,
HaJIN4ME aHTPOIIOT€HHBIX U3MEHEHUH).

9. Onucanue arpo3KOCUCTEM CBOEH MECTHOCTH

(BHIOBasI ¥ TPOCTPAHCTBEHHAS CTPYKTYpPa, CE30HHBIE

W3MEHEHUs], HUIMYHE aHTPOIIOTCHHBIX U3MEHEHU).

S

HCHOJ’IL?»yeMLIe O6paBOBaTeJ'IBHBIe
TCXHOJIOT UK

Ilepeuenn pexoMeHIyEMBbIX
METOJUYECKUX MAaTEePHAaJIOB, JIUTEPATYPHI,
WHTepHeT - pecypcon
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1. NIPOMEXYTOUYHASA U UTOI'OBAS ATTECTALIUS

IK3aMeH.
IIpumMepHbIe KOHTPOJIbHBbIE 32IaHUST /WU BONPOCHI.

Tema: aMHHOKHCJIOTBI, NENTHIbI, 0€JIKH
1. VI3 npuBeieHHBIX HA PUCYHKE MOJIEKYJI, aMUHOKHUCIOTaMU SIBJISIOTCS:

A) 1
B) 2 0 0 0
B) 3
4 HZN\/\)J\ HO OH
1) 5 OH NH, NH.
1 2
0 0 0
S
0 3 4
HOOC 5 COOH
OTBeT: a, 0, I | |

H.N—CH—(CH,),—NH—(CH,),—CH—NH,
2. B xone xaraboan3ma ruCTUY

cocyaopacupsomuM aerictsueM. Hazosure ero:
A) T'ucramuu
B) Ceporonun
B) JODA
') Hopanpenanun

1) Hodbamun
OTseT: A

3. Y denoBeka UYYBCTBO CTpaxa BbI3bIBAETCS CHHTE30M B JIMMOMYECKOH CHCTEME MO3ra
nuokcudenmnanannna (JJOPA). C kakoro BemecTBa HAET €ro CHHTE3?

A) Tpunrodana

B) I'myramMMHOBOW KHUCIOTHI

B) Tuposuna

[') JIluzuna

) 5-okcutpunrtodana
Otger: B

4. AKenTopoM aMHHOTPYIII B PEAKIUAX TPAHCAMHHHPOBAHUS AMUHOKHCIIOT SIBJISTFOTCSI:
A) ApruHUHOCYKIIMHAT
B) Aunbda-kerormyrapar
B) Jlakrar
[N Hurpymiux
) Opuutun
Ortser: b



5. Metmibabie rpynibl (-CH3) ucnonb3yroTcs B opranu3Me JUisi CHHTE3a TaKUX BaKHBIX COSUHEHUH,
KaK KpeaTuH, XOJIUH, aipeHAINH U JIp. ICTOUHUKOM 3TUX TPy SBIISIETCS
0JlHa U3 HE3aMEHUMBIX aMUHOKHCIIOT, @ HMEHHO:
A) Banun
B) Mernonun
B) Jletinun
[") Uzoneinun
) Tpunrodan
Ortser: b

6. BeiOepuTe mpuMepbl PyHKIUIH OEIKOB, OCYIIECTBISIEMbIX UMU HA KJIICTOYHOM YPOBHE KH3HH.
A) obecrnieunBalOT TPAHCTIOPT HOHOB Yepe3 MeMOpaHy
B) BX0omsT B cocTaB BOJIOC, IIEPHEB
B) dbopmupyroT KOXKHBIE TOKPOBBI
[') anTHTENA CBA3BIBAIOT AHTUTCHBI
/1) 3amacaroT KUCIOpO/I B MBIIIIAX
E) obecrieunBaroT paboTy BepeTeHa AeTIeHUS
Otset: A, I, E
A, I, E — 910 ¢yHKIMI OEIKOB, OCYIIECTBISIEMBIX MU Ha KJIETOYHOM YPOBHE YKH3HH. OCTAJIbHBIC
— 3TO (yHKIUH OEIKOB, OCYIIECTBISEMBIX HA OPraHU3MEHHOM YPOBHE KH3HH.

7. Kakue 13 nepednciaeHHbIX O€IKOB HEBO3MOXHO OOHAPYXUTh BHYTPHU MBIIIIEYHOU KJIETKU?
A) axkTuH
B) remornooun
B) ¢ubpunoren
[) AT®aza
) PHK-nonumepaza
E) Tpuncun

Otser: b, B, E
HeBo3M0OXHO OOHApYXUTh BHYTPU MBIIICUHON KJIETKH: T€MOTJIOOMH HAaXOIUTCS B JIPUTPOIUTAX
KpoBH, (pUOpHUHOTeH — OENOK IMIa3Mbl KPOBU, TPUIICUH — OENIOK KEeNyJI0YHOTO COKa, OCTallbHbIE

O€JIKHM €CTh B MBIIIEYHBIX KJIETKAX.

8. B oOpazoBaHuu CTPYKTypbl Oeika TPUHUMAIOT YydYacTHE pa3iMyHbie BUABI CBsi3edl. Ha
pAcIONIOKEHHOM HMYKE JuarpaMMme MOKa3aHbl Pa3MyHble BO3MOXHbBIE B3auMoaencTBus. CooTHEcUTe
IPOHYMEPOBAHHBIE B3aUMOJICHCTBHSI C X Ha3BAaHHUSIMHU, MCTIONIB3YSI 0003HAYCHUSI:

A) menTumHas CBSI3b;

B) mucynebunnas cBs3b;

B) BomopomHas cBsi3b;

[') runpodoOHOE B3aumoeicTBHIE;

/1) voHHas CBA3b.
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9. Ucropus n3y4eHus:
DaKT Yuenbli
1. Ha3Bau 6enku nporenHamu (10 3TOTo
Bce O€JIKM Ha3bIBAJIUCH albOyMHUHAMU, A) Jlyn-Huxona BokjeH ¢ TOMOITHUKOM
T.K. CAMbIM U3BECTHBIM OBLIT TUYHBII [Isepom XKanom Pobuke (Ppanums)

0emnoK anbOyMuH).

2. Tlomyuwn mepByr0 aMHHOKHCIIOTY —
acraparvH M3 COKa CITapKu.

3. Paszpabotayr MeTOT OnIpeieTIcHUS
NIOCJIEI0OBATEIbHOCTH aMHHOKHCIIOT B

B) XKepap Noxan Mymnuep (I"omranus)

Oenkax u pactudpoBa B) Huxonait Hukonaeruu JlrobaBuH
AMUHOKHUCIIOTHYIO TTOCIIEIOBATETLHOCTD (Poccus)
nepBoro Oenka - uacyauna (51
aMHHOKHCIIOTA):
4. YcrtanoBu, 9TO OEJIKH COCTOST U3

AMIUHOKHCIOT. [') ®penepux Crnrep (AHTIHSN)

4
b A I B




10. Benku MOTYT BBIMOJHATH pa3IudHbIe (PYHKIIMU: COOTHECUTE Ha3BaHWE KOHKPETHOTO OEJIKa M ero

byHKIHIO.
DOyHKIUM 0eJIKOB Ha3zBanmne 0eaka
1. CrpykrypHas 01)oa-kepatun
2. Karanmutnueckas (pepmeHTaTHBHAS) 02) AxBaropun
3. Perynsaropnas 03)Axtun
4. PeuenrtopHas 04) Ans0ymun
5. 3ammurHas 05)AT®dcunTaza
6. Tpancdopmarus snepruu 06)I'emorio6uH
7. TpancnoptHas 07)T'uctonst
8. IlurarenpHas 08)I'mroxoron
9. DHepreTuveckas 09)1mmyHOTIOOYIIMH
10)Uucynun
11)U1nTepdepon
12)Kazeun
13)Komnaren
14)Muornobun
15)Pubonyxneasa
16)Pogoncun
17) Tpurncun
18)Dubpun
19) ®ubpoun
20)XonmuHOpELENTOP
1 2 3 4 5 6 7 8 9
01 15 07 16 09 05 02 04 03
13 17 08 20 11 16 04 12
19 10 18 06
14

11. T'opmonsl. ComnocTaBbTe npuBeeHHbIE GopMyIibl (1-5) ¢ Ha3BaHUSAMM U TPYIIION, K KOTOPOW OHU
OTHOCATCS TI0 XUMHUYeCKOMY cTpoeHuto (A, b umu C).

Tpw rpynnbi FOPMOHOB NO
XUMUUYECKOMY CTPOEHMIO:

A — amKnHbI (NPOU3BOaHbIE
aMWUHOKWCIOT)

B — nentuabl v HeGonbLUKWe
6enkun

C — cTepounapl

01)Anpenanua
02)Uncynun
03)Kopruzon
04)IIponakTux
05)Tupoxcun

Homep pucynka 1 2 3 4 &)

Ha3Banue ropMona 04 05 01 03 02

XumMnueckuii kjaacce (0ykBa) b A A C b




12. Hanummte dopmyay Tpunentuaa (Ha3BaTh M MOKA3aTh MENTHIAHYIO CBS3b):
®EH - APT' -TUC
'"C - MET — ®EH

13. TepMUHBI ¥ IOHATHUSA:
1. AKTUBHBIN LEHTpP
2. Jlenaryparus
3. Jluraun

1. BenkoBelil JOMEH
2. HartuHas koHboOpMaIus
3. IIpocrernyeckas rpymma

14. KayecTBeHHbIE PeaKIMU:
KcanTonporenHoBas peakuus:
Hunrunpunosas peakuus:



