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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI YYEBHOI'O
MNPEIMETA
«OVIL. 11 BUOJOI'UsI»
1.1 MecTo AUCHMIUIMHBI B CTPYKType NPOrpaMmbl NOATOTOBKHM CIENHAJNCTOB

CpeaAHero 3B€Ha

VYyeonas aucrumumHa «OVYIL. 11 buonorus» OTHOCHTCS K OOIIECTBEHHO-HAYYHOU

MPEeIMETHOM 00JIacTH U 00IIe00pa30BaTEILHOMY IIUKITY TPOTPAMMEBI TIOJITOTOBKY CIICIIHATHCTOB
CpEIIHEero 3BEHa.

1.2 TpeGoBaHus Kk pe3yJibTaTaM OCBOCHHS
TpeGoBaHusl K JIMYHOCTHBIM, METAIPEAMETHBIM, MPEIMETHBIM pPE3yIbTaTaM OCBOEHUS

6azoBoro kypca qucturuiabl «OY JIb. 10 buonorus» npeacraBieHsl B TabIuUIE:

Koxa | TpeGoBaHusi K JUYHOCTHBIM pe3yJibTaTam

JI.1. | oco3HaHue 00y4YaIOIMMHUCS POCCUHCKON IPaskIaHCKOM MICHTUYHOCTH;

JI.2 | rOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPENIEICHHUIO;

JI.3 | nanuume MOTUBAIMU K O0YYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JI.4 | neneHarnpaBl€HHOE pPAa3BUTHE BHYTPEHHEM MO3ULMKM JUYHOCTH Ha OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH HapoaoB Poccuiickoii @enepaiuiy, HCTOPUYECKUX U
HAIIMOHAJBHO-KYJIBTYPHBIX TPATUINNA, (OPMHPOBAHNUE CHCTEMBI 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX ~ YCTAaHOBOK, aHTHUKOPPYILHUOHHOIO MHPOBO33PEHHUS, IPABOCO3HAHUS,
HKOJIOTHYECKOM KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTH IEJIN M CTPOUTD KU3HEHHBIC TUIAHBI;
TpeGoBaHus K MeTanpeIMeTHbIM pe3yJbTaTaM

M.1 | ocBoeHHBbIE OOYYAIOLIUMUCS MEXKIIPEIMETHbIE MOHSITHS U YHUBEPCAIbHBIE Y4eOHBIC
JEHCTBUS (PETYJIATUBHBIC, I03HABATEIIbHBIC, KOMMYHUKATHBHBIC),

M.2 | cnocoOHOCTh MX UCIONB30BAHUS B TO3HABATEIBHON U COLMATBHON MPAKTHKE, TOTOBHOCTD
K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHHUIO Y4YEOHOM J[1€ATENbHOCTH,
OpraHM3aly Y4eOHOTrO COTPYOHHYECTBA C TEIarorH4eCKUMH pabOTHUKaMU U
CBEPCTHHKaMM, K YYaCTUI0O B TIOCTPOEHUM WHJUBUIYyalbHOW 0Opa3oBaTeIbHOU
TPaeKTOPHH;

M.3 | oBnajeHHe HaBBIKAMH  YYEOHO-HMCCIENOBATEIbCKONW, MPOSKTHOH ¥  COIMAbHON
JIESITENILHOCTH;

TpeOoBaHus K NpeIMETHBIM pe3yJabTaTaM

V.1 | BnaseHrue OCHOBOMOJATAIOIIMMHU MOHITHIMH M TPEACTABICHUSIMHU O KUBOUM MpUPOJIE, €€
YPOBHEBOI OpraHu3aliy 1 3BOJIIOLUN;

VY.2 | yBepeHHOE N0J1b30BaHNE OMOJIOTHYECKON TEPMUHOIOTHEN U CUMBOJIMKOH;

V.3 | BmajieHWe OCHOBHBIMH METOJAMH HAy4yHOTO TIO3HAHUS, WCIOJB3yeMBIMH TIPH
OMOJIOTHYECKUX HCCIIEOBAaHUIX KHUBBIX OOBEKTOB U HKOCHCTEM: OIMCAHUE, U3MEPEHUE,
MPOBEICHNE HAOII0ICHMUI;

V.4 | BBISIBIICHUE U OIICHKA aHTPOIIOTEHHBIX W3MEHEHHI B TIPUPOJIE;

3.1 | chopMUPOBAHHOCTH MPEACTABICHUN O POJIM U MecTe OMOJIOTMH B COBPEMEHHOM Hay4HOIl
KapTHHE MHUpa; I[IOHWMAaHWE poJM Owosoruu B (OPMHUPOBAHMU KpPYyro3opa H
(G yHKIIMOHATBHON TPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS MPAKTHYECKHX 3ajady;

3.2 | chOpMUPOBAHHOCTb YMEHUU OOBSICHATH PE3YIbTaThl OMOJOTMYECKUX HKCIEPUMEHTOB,
penaTh IeMeHTapHble OMOJIOTHYECKUE 33/1a4H;

3.3 | chopMUPOBAHHOCTh COOCTBEHHOH IMO3WIMK TI0 OTHOIICHHIO K OHOJIOTHICCKOM

uHpOpMalIUK, TOJlyYaeMOH M3 pa3HbIX HCTOYHHMKOB, K TIJI00AJBHBIM 3KOJIOTHYECKUM
npo0sieMaM U MyTSAM UX pelIeHus.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCHUILJIAHBI

2.1 O0bem yueOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

0O0BeM B yacax

Y4yeOHasi HATPY3Ka 00y4alOMIUXCS: 48

B TOM YHCIIE:
JIEKLUHU, YPOKH 42
CEMHHAPCKUE 3aHITUS -
MPAKTUYECKHUE 3aHATHS 6
71abopaTopHbIC 3aHATHS -
WHUBUAYAIbHBIN POCKT -
KOHCYJIbTaIlHH -

U3 HUX Ha MPAKTHYECKYIO MOJITOTOBKY -

IIpome:xxyTouHasi arTecTanuu B popme 1 cemectp 2

QG pepeHIIMPOBaHHOTO 3a4ETa 3a CYET YacoB

JEKLIHH




2.2 TemaTnuyeckuii mjiaH u coaep:kanue yueoHoi nucunmiauabl «OYI1.11 buosorusy»

HanmenoBanue Conep:xanue yueOHOro MaTepuasa, JJadopaTtopHble, IPaKTHYECKUE 3aAHATHS, O6bem yacoB YpoBenn
pa3/iesioB U TeEM CaMOCTOsITe/IbHAsI padoTa 00y4a0IMXCs 0CBOEHMS

1 2 3 4
Paznea 1. 4
buoJsiorus KaK
HAaYyKa.
Tema 1.1. Coaep:xanue yueOHOTo MaTepHaJia
buonorus Kak | 1. buomorust kak Hayka. CBs3uW OHOJIOTHM C OOIIECTBEHHBIMHM, TEXHHUYECKUMH H JAPYTUMH 2 2
Hayka.  MeTozbl | eCTeCTBEHHBIMH —~ HayKamH, ¢Guiocodueil, peiaurueif, STHKOH, JCTETUKOH W mpaBoM. Pob
NO3HAHUS KMBOM | OMOJIOTUH B (POPMUPOBAHMM COBPEMEHHOW Hay4HOH kap- TuHBI MHupa . CucreMa OMOJOrHYeCKUX
MIPUPOJIBI. HayK. MeTopl TTO3HAHUS KUBOUM MPUPOJBI (HAOIIOAEHHE, SKCIIEPUMEHT, ONKUCAHUE, U3MEpPEHHUe,

KJaccu(uKalus, MOJICTUPOBaHNe, CTaTHCTUYECKas 00paboTKa JaHHBIX).
Pa3nea 2. 7Kusble
CUCTEMbl W HX
opraHu3anms.
Tema 2.1 Coaep:xanue yueOHOT0 MaTepHaJia
buonorunueckue 2. XXuBbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ononoruu. OTINYUE KUBBIX CUCTEM OT 2 2
CHUCTEMBI, HeopraHuyeckou mpuposl. CBOMCTBA OMOCUCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3aluN
MpOIECChl U X OMOCHCTEM: MOJIEKYISPHBINA, OPTaHOUAHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOMYISIIMOHHO-
W3y4YCHHE BUJIOBOM, SKOCHCTEMHBIN (OHoreorieHoTHuueCKuii), nocdepusiii. Hayku, nzyqaromue
OMOCHCTEMBI HA Pa3HBIX YPOBHSAX OPTaHU3AIIHH.

Paznen 3. 10
XuMH4YecKui
COCTaB U
CTPOEHHE KJIETKH
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia
XuMUYECKUH €O- | 3. XUMUYECKUI COCTaB KIETKU. XUMHUUYECKUE IIEMEHTBI: MAaKpOJIEMEHTHI, MUKPOAJIEMEHTHI. Boga 2 2

cTaB KJeTku. Bona
1 MUHEpaJbHbIC
coin. benku.
COCTaB H
CTpOEHHUE OEKOB.

N MUHCPAJIbHBIC BCIICCTBA. DOU3NKO-XUMHIECKHUE IMPONLECChI, IPOTCKAIOIIUE B JKUBBIX CUCTEMAX.
OyHKIMHU BOJBI 1 MUHEPAIbHBIX BEIIECTB B KieTKe . [lognepikanne ocMoTHUECKOro OanaHca.
benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMepHI OenkoB. Hesamenunmeble u
3aMEHUMbIE AMUHOKHUCIIOTHI . AMUHOKHUCIIOTHBIM COCTaB . YPOBHH CTPYKTYpPhI O€IKOBOM
MOJIEKYJIbI (MIepBUYHAs], BTOPUYHAs, TPETUYHAsS U YETBEPTUYHAS CTPYKTYypa) . XUMUUECKHE




cBoMcTBa 0eKOB . buonornyeckue GyHKIMM OCITKOB .

Tema 3.2 Coaep:xanue yueOHOT0o MaTepHaJia

depMeHTh — 4. ®epmeHTHl — Ouoslornyeckue Katanuzatopsl. CTpoeHue pepmMeHTa: akTUBHBIN LEHT,

Ouosiornyeckue cyocrparnas cneunpuynocts. Kopepmentsl. Butamunbl. OTinnunst pepMeHTOB OT Heopranuiec-

KaTaJIn3aTopBl. KHX KaTaJau3aTopoB . YTJIEBOAbI: MOHOCAXapH bl (TIH0K03a, prubdo3a U e30kcupufosa),

VYrneBoabl. Jaucaxapubl (caxaposa, JIakT03a) U Iojarcaxapuipl (Kpaxmall, IJIMKOTEeH, LEJUII0JI03a).

Jlunuapl. buonorndeckue pyHkuuu yriaeBojoB. Jlunuasl: Tpuraunepuabl, (Gochonnunuabl, CTEpOUIBL.
['uapo- ¢punbHO-rHApOhOOHBIE cBOMCTBA. bruonornyeckue ¢pynkuuu iununoB. CpaBHEHHE
YIJ1€BOOB, OCJIKOB U JIMINJIOB KaK MCTOUHUKOB SHEPIUH .

Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia

HyknenHoBbIe 5. Hyxuennossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEpBI HyKJIEHHOBBIX KUCIIOT.

KHCJIOTBI. Crpoenue u pynxuuu JJHK. Crpoenne u pynknuu PHK. AT®: crpoenne u GyHKIHH.

Hctopus 1 | [lutonorus — Hayka o kietke. Kiletounas reopus — npumep B3auMoAeHCTBUS uiel 1 (akToB B

METOJIbl U3YyYEHUs
KJICTKH.
Kiierounas teopus

HAayYHOM ITO3HAHUHU. MeTtoabl HU3YUCHUS KIICTKH.

Tema 3.4.
Krmerka xak 11e-

Conep:xxanue yueOHOro MaTepuaJia

6. Kierka kak nenoctHas xwuBas cuctema. OOmiye NMpHU3HAKM KIETOK: 3aMKHYTas HapyXKHas
MeMOpana, moJnekyinsl [JHK xak renernueckuii anmapar, cucreMa cuHTe3a Oenka. THIBI KIIETOK.
OCOOEHHOCTH CTPOEHHS] PYKAPUOTHYECKOM M NMPOKAPHMOTHYECKOH KIeTOK. OCHOBHBIE OTIMYUS
PacCTUTENbHOM, )KUBOTHOW U TPUOHON KJIeTKU. [I0BEpXHOCTHBIE CTPYKTYpbl — KJIETOYHAsl CTEHKA,
INIMKOKANUKC, ux pynknuu. [Inasmaruyeckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. Lluronnazma u
e€ opranouasl. OnHoMemOpanubie opraHounbl kietku: OIIC, ammapat [Nombaxu, JTHU30COMBL.
IToyaBTOHOMHBIE OPTaHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTUABL. [IporCcX0KIeHne MUTOXOHAPUI
u wiactug. Buasl miiactua. HemeMOpaHnHble opraHouabl KJIETKU: pUOOCOMBI, KJIETOUHBIM LIEHTD,
LEHTPUOJIN, PECHUYKH, KTYTUKU. DYyHKIIMY OPraHOUIOB KIIETKHU. SIpO0 — pEryisaTOpHBIA LIEHTP
kieTku. CTpoeHue sijapa: sjaepHas 000Jiouka, KapuoIjia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEMIECTB B KIIETKE.

IMpakTnyeckue 3aHATHS

[Ipaktuueckas padota Nel. CpaBHeHHE CTPOCHHS KJIETOK PACTCHHM W )KUBOTHBIX.

JIOCTHAS JKUBast
cucrema.
CrpoeHne  syka-
PHUOTHYECKOMN
KJIETKH.

Pa3nea. 4
KuzHenearejabHO

CTh KJIICTKH




Tema 4.1. O0Omen

Conep:kanue y4eOHOT0 MaTepuaJa

BCILICCTB. >

TL1acTHeCKit 7. OOMeH BeliecTB, WM METabOoIu3M. ACCUMHIIANMS (TUIACTUYECKHH OOMEH) M JIMCCUMIIISIINS

oBMeH (oHEepreTHYecKrii OOMEH) — JBE CTOPOHBI €IUHOrO Ipollecca mMeradonu3ma. Poib 3aKkoHOB

o ’ COXpaHEHHUsI BEIIECTBA M JHEPIMM B TOHMMAaHWM MeTaboym3Ma. TuIbl OOMEHa BEIIECTB:

XOTOCHHTeS' aBTOTPOQHBIN U TeTepoTpodHbIH. Ponbh epMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTHH B

CMOCHHTES. kietke. dotocuHTe3. CBeroBas W TeMmHOBas ¢a3bl ¢ortocuHTe3a. Peakiuu ¢doTocHHTE3A.

DHEPreTUYeCKuii .

OOMOLL OddexkTuBHOCTH PpoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A [T KU3HHU Ha 3emie. Biusaue yemosuit
cpenbl Ha (POTOCHMHTE3 M CIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH y KYJIBTYPHBIX PacTCHUH.
XeMocHHTEe3. XEeMOCHHTE3UpyoIlue OakTepuu. 3HaUeHUE XEMOCUHTE3a Ul JKU3HHU Ha 3emJle.
DHepreTudyeckuii oOMeH B KieTke. PaciiernieHue BelIeCTB, BbIICICHHE U aKKyMYJIMpPOBaHHE
SHEPrUu B KIJIETKE. DTambl dHEPreTHYecKoro oOmeHa. [nmkonmu3 . BpoxkeHWe W ero BHIBI
Kucnopomnoe okucieHue, WM KiaeTouyHoe nabixaHue. OxucinurenbHoe (HochoprImpoBaHue.
O} PEeKTUBHOCTh IHEPTETHIESCKOr0 OOMEHa.

Tema 4.2 | Copep:kanne y4eOHOro MaTepuajia

buocunre3 Oenka. | 8. Peakiun MaTpudHoro cuutesa. ['enernueckas uadopmarus u JIHK. Peanusanus reneTrnyeckoit

Heknerounsie uHpopManuu B KJIETKE. [ eHeTHYecKWid KOA M €ro CBOWCTBa. TpaHCKPHIIUS — MaTPUYHBIN

(GOpMBI XKU3HM — | CHHTE3 PHK. Tpancnauus — OuocuHre3 Oenka. Otanbl TpaHciasuuu. KoaupoBanue

BUPYCHI aMUHOKHUCIOT. Ponb pubocom B OuocuHTe3e Oenka. HekneTrounsie (GOpMBI KU3HH — BUPYCHI .
Uctopus otkpeitusa BupycoB (I . M . MBanoBckuil). OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO
uKia BUpycoB. bakrepuodaru. bone3nn pacteHuil, >XMBOTHBIX U UYeJNO- BEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoxedpuuura uyenosexka (BUY) — BozOynurtens CIIM/a. ObpaTHas
TPaHCKPUIILIUSA, peBepTaza, wuHTerpasa. I[Ipodunaktuka pacmipocTpaHeHHs]  BUPYCHBIX
3a00JICBaHUH.

Pazpgea 5.

PazmMHoxeHMEe U

HHIMBHUAYAJIbHOE

pa3BuTHE

OPraHu3MoOB.

Tema 5.1. Copaepxanue yueOHOIro MaTepuasa

Ku3HEHHBIH THKT "9 ™ Kietounpri LMK, WM >KA3HEHHBIM mukn kinetku. HuTepdasza m mmTo3. Ilpomeccsr,

KIeTKH.  Jlenenue | poorexatompe B mnrepdase. Permkamus — peakims matpuusoro cuntesa JJHK. Crpoete

KieTku.  Muros. XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuOoTHN. JIMIUIOMIHBIA W TAIUIOMIHBIA XPOMOCOMHBIE




®opmbl  pazMHO- | Habopel. Xpomatuel. LluTonoruyeckre OCHOBBI Pa3MHOXKEHUS U MHAWBHUIYAIbHOTO Pa3BUTHUS

KEHUS opranu3moB. Jlenenue kieTkn — MuTo3. Craauu mutosa. [Iporeccel, mpoucxoasiume Ha pasHbIX

OpraHU3MOB. CTaauax MuTO3a. buonormueckuii cmpicn muto3a. [Iporpammupyemasi rubenb KIETKH —
anonTo3. POopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe U MojoBoe. Buael Oecrnonoro
Pa3MHOXKEHHUSA: JIeJICHHE HaJlBOe, NOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHW3MOB, €r0 3HAUYCHHE MJIs
cenekiy. [lonoBoe pa3MHOXKEHHE, €ro OTJIMYUS 0T OECIOIoro.
IlpakTHyeckne 3aHATHSA
[IpakTrueckas padota No2. Cx0ACTBO 3apObIlIeH MIPEACTABUTENICH PAa3HBIX TPYIIIT 2
MO3BOHOYHBIX KaK CBUECTEIHCTBO UX IBOJIIOIIMOHHOTO POJCTBA.

Tema 5.2. | Conepxxanue y4eOHOro MmaTepuajia

OOpazoBanue u

pasBiTHC 10. T'ametorene3s — mporecc oOpa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHBIX. [loyoBBIE *Kene3bl: 2

HONOBBIX  K1eToKk, | CEMCHHHKH M AMYHAKM. OOpa3oBaHre U pPa3BUTHE TOJIOBBIX KJIETOK — raMeT (CvHepMaTOSOI/II[,

OmI00TBOpEHIE. AilIeKIIeTKa) — crmepmaToreHe3 U ooreHe3. (OCOOEHHOCTH CTPOSHHS SIMIEKIETOK U

VI BHIyabHOS crepmato3onioB. OmnonorBopenue. Ilaprenorene3. MuamBuayanbHOoe pa3BUTHE (OHTOTEHE3).

pasBiTHC OMOpHoHaNbHOE pa3BUTHE (AIMOpUOreHe3). DTanbl SMOPHOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX

OpTaHH3MOB. JKUBOTHBIX: JPOOJICHHE, TacTpysius, opranoreres. [locramOpronansHoe pa3Butue. TUIBI TOCT-
SMOpPHUOHANILHOTO PAa3BUTHUA: MPSAMOE, HENmpsiMoe (JIMYMHOYHOE). BrusHue cpeipl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE BBHI3BIBATH BPOXKJICHHBIE YpOACTBA. POCT H pa3BuTHE
pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIMH PA3BUTHSL.

Paznea 6. 10

Hacaencrsennoc

Th U

U3MEHYMBOCTh

OPraHu3MOB.

Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia

l'enetnka —

HAYKa O 11. IIpeamer 1:1 3a/1a4d TeHEeTUKHU. Pojb MUTONOTHU U AMOPUOIOTUH B CTAHOBJICHUU T€HETHKH . 2

HACIEICTBEHHOCTH Bxnan POCCHHCKHMX M 3a- PYOEKHBIX YHCHBIX B pa3sBUTHE IECHETHKH VMGTOI[BI TE€HETUKU

T H3MEHTHBOCTIL (TuOpUAOTOTUYECKHM,  IMMTOTEHETHYECKUN,  MOJICKYJISIPHO-TEHETHUECKHH) .OCHOBHLIVe

3aKOHOMEPHOCTH TEHETUYECKHUE TMOHATHUS. ['eHeThueckass CUMBOJMKA, MCIOJb3yeMas B CXEMaxX CKpEUIMBaHUM.

T — 3aKOHOMEPHOCTH HAacCJIeIOBaHMs TPU3HAKOB, ycTaHoBIeHHbIE I. Mennenem. MoHoruGpumanoe




IIPU3HAKOB. CKpelrBaHue. 3aKOH eAMHO000pa3usi THOpUI0B MEPBOro MokoyneHus. [IpaBuino TOMUHHpPOBAHUS.
Monorubpuanoe 3aKOH paclleluleHus npu3HakoB. ['mnore3a uyumcroTel ramer. llonHoe u  HemosHoe
CKpeIllMBaHHUE. JOMHUHUPOBAHUE.
Tema 6.2. Copaepxxanue yueOHOIro MaTepuasa
Hurnbpunioe 12. JlurnbpuaHOoe CKpeluBaHWe. 3aKOH HE3aBHUCHMOIO HacleOBaHUS TNpu3HaKoB. llutore-
CKpCILHBAHNC. HETHUYECKHE OCHOBBI  JUTHOPUAHOTO  CKpEHIMBaHHUS. AHAIM3HUPYIOIIEe  CKpeUIMBaHUE.
3aKOH Hcnonb30BaHUe — aHANM3MPYIOIIETO CKPEIIMBAHMS Ui ONpElel]eHUs TIEHOTHIA OCOOM.
HE3aBHCUMOTO CuernnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cCueruieHHOMY HaclleZJOBaHUIO
HaCIeA0BAHMA renos. Hapyuenue clienieHust reHoB B pe3yibTaTe KPOCCHHIOBEPA.
TIPU3SHAKOB. XpOMOCOMHAsi TEOpUsI HACIEACTBEHHOCTH. | eHEeTHUYECKue KapThl.
Cuertennoe  Ha- IpakTHYecKue 3aHATHS
clIeIOBaHUE

[TpakTuueckas pabotaNe3. CocTtaBieHHE CXEM MOHO- U JUTUOPUIHOTO CKPEIIBAHUSI.
IIPU3HAKOB.
Tema 6.3. Coaep:xanue yueOHOro MaTepuaJia
I'enernka nona. | 13. I'enetuka mona. XpOMOCOMHOE OIpeAeNieHUue Mojia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
Hacnenosanue I'omMorameTHsle U reTeporaMeTHble Opraau3mMsl. HacnenoBanue Npru3HakoB, CLHEIIJIEHHBIX € ITOJIOM.
IIPU3HAKOB, N3menunBoCTh. BUabl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacieAcTBeHHas. Ponb cpennl B
CHCIIIICHHBIX C | HEHAaCJIEJICTBEHHON H3MEHUYMBOCTH. XapaKTepUCTUKa MOIU(UKAIIMOHHON M3MEHUYMBOCTH.
IIOJIOM. Bapuanuonsbsiii psa v BapualnmonHas kpuas. Hopma peakuun npusHaka. KonnuecTBeHHbIE U
N3MeHYHMBOCTS. KaueCTBEHHbIE IPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.
HEHACJIEICTBEHHAs
U3MEHYUBOCTb.
Tema 6.4. Copepxanue yueOHOro MmaTepuasa
Hacnencreennas
H3MEHUHBOCT. 14. HacrnencrBeHHas, WM TE€HOTUINWYECKas, U3MEHUYUBOCTh. KoMOWHATHBHAS W3MEHUYUBOCTD.

I'eneTuka yenose-
Ka.

Meiio3 ¥ mNOJOBOM IMpoLEecC — OCHOBA KOMOWHATHUBHOM W3MEHYMBOCTU. MyTalnnoHHas
u3MeH4nBoCTh. Kiaccuukanuss MyTanuii: T'eHHblE, XpPOMOCOMHBIE, T'€HOMHble. YacToTra U
NpUYMHBl MyTaluil. MytareHHble (QakTopbl. 3aKOH TOMOJOTMYECKHX DPSIOB B HACJIEICTBEHHOM
n3meHunBocty H . 1 . BaBunioBa . BHesinepHass HaclleICTBEHHOCTb M M3MEHYMBOCTh. ['€HeTHKA
yenoBeka. Kapuo- tum yenoBeka . OCHOBHbIE METOJbl F€HETHKHU YeJIOBEKa: IreHealloTHYeCcKuH,
ONMU3HEIOBbIM,  IMTOr€HETUYECKHH,  OMOXMMHUYECKUH,  MOJEKYJIIPHO-TEHETUYECKUN

CoBpemMeHHOE ompesiesieHne TeHOTHUIAa: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTHUIHPOBAHHUE, B
ToM uymcie ¢ nomomibio [IIP- ananuza. HacnenctBenHble 3a0osieBaHHs YeJIOBEKAa: TE€HHBIE
OoJsie3HN, OOJIE3HM C HACJIEACTBEHHOM  MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.




ComaTnueckue W reHepatuBHble MyTauuud. CTBOJIOBBIE KJIETKH. lIpuHIumel 310poBoro obpasa
KHU3HH, TUATHOCTHKH, TPOPHIAKTUKY U JICUCHUS TeHEeTHYEeCKUX Ooe3Heil. Mennko-reHeTu4eckoe
KOHCYJIbTUPOBAaHHE. 3HAUEHHWE MEJAMIMHCKOW TIE€HETUKHM B NPEJOTBPALICHUM U JICUYECHUU
TeHETUYECKUX 3a00JICBaHMI YeJIOBEKA.

Pazpen 7.
Ceaeknus
OPraHHu3MoOB.
OcHOBBI
OMOTEXHOJIOTHH.

Tema 7.1.
Ceneknus Kak
HayKa U IpoIIECC.
Metonsl u
JIIOCTHKEHUS
CeJIeKIIMU pac-
TEHUM U
JKUBOTHBIX.
brnoroexnonornu.

Coaep:xanue yueOHOro MaTepuaJia

15. Cenekuusi KaKk HayKa W MPOIECC. 3apOKICHHUE CEJICKIIMU W JomecTukanus. Yuenue H. U.
BaBunoBa o0 IeHTpax NPOUCXOXKACHUS M MHOT0OOpa3usi KyIbTYpPHBIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS JTOMAIIHUX >KUBOTHBIX. CopT, mopona, mraMM. COBpEMEHHBIE METOJIbI CEJICK-
uu. MaccoBbli U MHAMBHIYAJIbHBI OTOOPHI B CENEKIMM pAacTeHUd M KUBOTHBIX. OIlleHKa
9KcTephepa. bim3ko-pojicTBeHHOE CKpeniuBaHue — HHOpuauHT. Yncras nuaus. CKpenmBaHue
yiCcThIX TUHUH. ['eTepo3uc, unm rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHuEe — ayTOPUIUHT
Otpanénnas rubpuamsanuss u e€ ycrmexu. VICKyCCTBEHHBI  MyTareHe3 U IOJy4YCHHE
NOJUIUIONAOB. JIOCTHOKEHMSI  CelNeKUMM  PacTeHWil, KUBOTHBIX M MHMKPOOPTaHU3MOB.
buorexHonorus kak oTpacib Mpou3BojcTBa. ['eHHas umxenepusa. Jrtamnbl coznanus [IHK peko-
MOMHAHTHOM M TpPaHCTEHHBIX OpraHu3MoB. KietouHas wumxkeHepus. KieToyHble KyIbTYpHI.
MukpokJIOHaIbHOE  pa3MHOXKeHHe  pacteHuil.  KiloHupoBaHue  BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME U dTHYeckue mnpobiemsl. MO —
T€HETUYECKU MOAN(DUIIUPOBAHHBIC OPTAHU3MBI.

Paznen 8.
IBOJTIOLMOHHASA
oumoJiorus.

Tema 8.1.
DBOJIIOLUS U
METOJIbI €€
W3y4YEeHUSI.
Hcropus pasButus
MpEeICTaBICHUI

Conep:kaHue y4eGHOr0 MaTepuasa

16.OBomonMoHHas TEOPUH. CBunerenbcTBa 9BOJIIOLIHH. [TaneonTonornueckue:
MOCJIEI0BATENbHOCTh MOSABIIEHUSI BUJOB B MaJ€OHTOJIOTUYECKON JIETOMUCH, MepeXOoaHbIe (HOPMBI.
Buoreorpaduyeckue: cxoactBo U paznuuue ¢ayH Hu  (HIOp MaTEPUKOB M OCTPOBOB.
OMOpHOJIOTMYECKHEe: CXOJACTBa U pa3ivuus HSMOPUOHOB pa3HBIX BHAOB IMO3BOHOYHBIX.
MonekynsipHO-0MOXMMHUYECKHE: CXOJICTBO MEXAaHM3MOB HACIEICTBEHHOCTH M OCHOBHBIX MeETa-
00JMYECKHX IyTeH y BCeX JKMBBIX OpraHu3MoB. DBostolroHHas Teopust Y. Jlapsuna. JIBukyniue




00 3BOJIONHNY.
Bun: kpurepun u
CTPYKTYypa.
[TonynAnus kak
JJIEMEHTapHas
€IMHHLIA BUJA.

cuJibl 3BoJironi BUNIOB 1o [lapBuny. Cunrernueckas teopus 3Bosonuu (CTD) u e€ ocHOBHBIE
ITOJIOKCHUS. MI/IKpOE)BOJHOI_II/ISI. HOHYJISILII/ISI KaK €IMHHWIa BHUJa 1 3BOJIFOIINH.

Tema 8.2.
JIBroKyIMe  CUIIbl
SBOJIIOIHU.

EcrecTBeHHBI OT-
60p u ero Gopmsl.

Coaep:xanue yueOHOTo MaTepHaJia

17. [suwxyumme cumnbl ((GakTopbl) SBOMIONUU BHAOB B Ipupoje. MyTalMOHHBIN mpolecc u
KOMOWHATUBHAST W3MEHUYUBOCTH. [IOMyIIsIIMOHHEIC BOJTHBI U Ipeiid TeHoB. M3osmus 1 Murparusi.
EcrecTBeHHBII 0TOOp — HANpaBISIOUIMA  (GakTop 3BOIIOIHH. DOPMBI €CTECTBEHHOTO OTOOpA.
[IpucnocobneHHOCT, OpraHU3MOB KaK pe3yiabTaT 3BOJIONWHU. [IpuMepbl MpUCTIOCOOICHUH Y

Pesynbrarsl opranu3mMoB. Apomopdo3sl ¥ wmamoamanTaruu. Bua u BumooOpaszoBanme. Kpurtepuu Bupa.
SBOJIIOLINU: OcHoBHBIE (QOpMBI BUI000pa3oBaHus: Teorpaduveckoe, IKOJIOTHUECKOe. MaKpOIBOIIOIUS.
npucrocodnaeHHoc | ®opMbl  3BOoMIOLMK:  (puUIeTHYECKas,  JUBEPreHTHAs, KOHBEPreHTHAas,  MapajuiciibHasl.
Tb opraHu3moB Hu | HeoOpatumocts  3Bomoruu.  [IpoucxokaeHue OT  HECTHECHHAIM3UPOBAHHBIX  IPEIKOB.
BuiooOpas3oBanue. | [Iporpeccupyromas crenuanu3aiys. ATaNTHBHAS PaHaIlds.

[Tytn

MaKpOIBOIIOIUU

Paznen 9.

Bo3HuKHOBEHHE

U pa3BuTHE

JKM3HHM HA 3eMJIe

Tema 9.1. Conep:xanue yueOHOTro MaTepuaJia

HcTopust xxu3Hn 18. JloHayuHble TpEICTaBICHHS O 3apOXKIACHUU >KU3HH. HaydHble THIOTE3bl BO3HUKHOBEHUS
Ha 3eMJIE. KU3HU Ha 3emuie: a0uoreHe3 W TaHCIepMus. XUMHUYECKas HBOJIONHUA. AOHOTEHHBIN CHHTE3
OcCHOBHBIE JTalbl | OPraHMYECKUX BEIIECTB W3 HEOPraHHMYECKUX. OKCIEPUMEHTATbHOE TMOATBEPKICHUE XU-
SBOJIIOIAHT MUYeCKOW 3BoJonuH. HavanpHbie 3Tambel Omonmornueckou 3osoruu. ['mmoresa PHK- mwupa .
OpPraHUYECKOTO ®dopmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBbie KIETKH M UX

MHUpa Ha 3eMIIe.
CoBpeMeHHas cu-
crema
OpPraHUYECKOTO

3BoItONHs . POPMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB. Pa3BuTre %u3HHU Ha 3eMie Mo
paM U NepuojaM. XapaKTEpUCTHKA KJIMMaTa U TE€O0JIOTMUECKHUX IpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMM PACTUTEIBHOTO M KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHUN U KUBOTHBIX. [losiBiie-
HUE, pacUBET M BbIMHMpAHHUE TPYNI XUBBIX OpraHu3MoB. CuUCTEMa OpPraHM4ecKOro MHpa Kak
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MHpa. oTpakeHre BOMIOINNA. OCHOBHBIE CHCTEMATUYECKHE IPYNIIbI OPTAHU3MOB.
Tema 9.2. | CoaepxxaHue y4eOHOI0 MaTepuaJia 2
DBOJIIOLUS 19. DBosronus YyeJoBeKa. AHTponosiorusi Kak Hayka. Pa3Burhe mnpencTaBieHHA O
4eJl0BeKa. IIPOMCXOXKICHNUHN YesloBeKa. MeToabl u3ydeHus aHTpornoresesza. CxoicTBa U pa3inyus 4eJ0BeKa U
JBWKymue Cuibl | )KUBOTHBIX. CHCTEMaTHYecKoe IIOJIOKEHHE 4YeloBeKa. JIBIDKYIME CHIIBI  aHTPOIIOTEHE3a.
AHTPOIOTEHE3A. HacnencrBenHnass W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIECTBEeHHBI 00pa3 >KWU3HU,
W3TOTOBJICHUE OPYJIUI TPYJa, MBIIIJICHUE, PEYb.
Tema 9.3 | Conep:kanne y4eOHOr0 MaTepuajia
Ocnosubie ctaguu | 20. OCHOBHBIC CTaJMM W BETBU HBOJIOIUHM YEIOBEKA: aBCTPAJOMUTCKH, UEIOBEK YMEIIbIid, 2
JBOJIIOLIUHU Yenosek npsaMoxonsamui, YenoBek HeaHAEepTAIbCKU, UenoBeK pa3yMHbII COBPEMEHHOIO THIIA.
YeJI0BEeKa. Haxonku uckomaeMbIX OCTaHKOB, BpPEMs CYILIECTBOBaHUS, 0O0JAcCTh paclpocTpaHEHHs, O00BEM
Yenoseyeckue pa- | TOJIOBHOTO Mo3ra, o0pa3 »ku3HH, opynus. YemoBeueckue pacbl. OCHOBHBIE OOJBIIUE PAaCHI:
Cbl M TNPUPOJHBIE | eBpomeouaHas  (eBpasuiickas), HErpo-aBCTpajiougHas (9KBaTOpHalbHAs), MOHIOJIOMJIHAS
ajanranuu (a3marcko-amepuKaHcKas). UepTel MPHCIIOCOOJECHHOCTH MPECTaBUTENICH YEIOBEUYECKUX pac K
YeJI0BEeKa. YCIIOBHSIM CyIlleCTBOBaHUS. EAMHCTBO yenoBedyeckux pac. KpuTuka colManbHOrO JapBUHU3MA U
pacusma.
IIpome:xxyTounasi arrectanusi B Gopme 1udpepeHIUPOBAHHOIO 3a4éTa 2
Bcero: 48
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI YUYEFHOM
JUCHHUIIJIMHBI

3.1. MarepunanbHO-TeXHHYeCKOe o0ecrievyeHne

VYyeOnast ayautopus Ui NPOBEACHHUS 3aHATHM BCeX BUIOB, IPEIYyCMOTPEHHBIX
00pa3oBaTeNbHON MPOrpaMMON, B TOM YHCJIE TPYIIOBBIX M WHIAMBHIYaTbHBIX KOHCYJIbTAIIHH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOUHOM arrectanun - Kabuner buonoruu - Komrekt yueOHOM
mebenu (mapTel ydyeHuuyeckue 15 mT.), paboyee MecTo MpernojaBaTens, J0CKa ayIuTOpHasd,
creuapl. 30 mocamouHbix MecT. TexHuueckue cpeAcTBa OOy4YEHHUs: TMEPEHOCHOE
MYJIbTHMEANIHOE 000pya0BaHue: MyabTuMeauiHbIH poekTop (EPSON EB-x12 C12 3LCD)+
koMmmbtoTep (P4 D915/945PL/512DDR2*2/FDD/120Gb/256MbGeForce/DVD-Rom), skpan ais
MYJIbTUMEAMIHOTO MPOEKTOpa, KOJIOHKH. JINIeH3noHHOe mporpaMmMHoe obecrieuenue: Microsoft
Office 2010 Professional Plus; Windows 7 Pro; anTuBHpycHOE mporpamMmMHOE oOecredeHue
Dr.Web. Kommuiekt yueOHO-METOIMYECKON JOKYMEHTAIUH.

[TomenieHue a5 caMOCTOSITENLHOM pabOTHI.

3.2. HudpopmaunoHHoe obecneyeHue
IlepeueHb OCHOBHOM U JOMOJHUTENBHOMN JIUTEPATYPHI, JIIEKTPOHHBIX PECYPCOB:
OcHoBHas nTuTeparypa:

1. 3axapo B. Bb. buonorus: yue6nuk mis 10-11 xmaccoB o001eo0pa3oBaTeIbHBIX
opranmuzanuii. ba3zoBeiii ypoBenb / B. b. 3axapos, H. U. Pomanoa, E. T. 3axapoBa; monx
penakmueit E. A. KpukcyHoBa. — MockBa : Pycckoe cmoBo-yueOnuk, 2021. — 352 c.
URL.: https://znanium.com/catalog/product/2003488
JononHuTenpHas tuTeparypa:

2. Annpeea T. A. buonorus : yuebnoe nmocobue / T.A. Anapeea. — Mocksa: Puop:
HNudpa-M, 2021. — 241 c¢. URL: https://znanium.com/read?id=398355

3. Bectnuk MockoBckoro yHuBepcurera. Cepust 16. buonorus : HaydHblil KypHAI. —
MockBa: MOCKOBCKMI TroCynapcTBeHHbIM yHuBepcuteT uM. M. B. Jlomonocoa URL:
https://www.elibrary.ru/contents.asp?titleid=8371
DJEKTPOHHBIE PECYPCHI
Poccuiickue 3neKTpoHHBIE pecypchl U 0a3bl JaHHBIX

4. Onexrponnas oudmuorexka UPHUTY: http://elib.istu.edu/

5. DnektpoHHO-0MOMMoTEeYHas cucteMa «Jlanby»: http://e.lanbook.com/

6. OBC IOpaiit: https://urait.ru/

7. HayuHsble snekTpoHHbIe )xypHabl Ha matgopme eLIBRARY.RU: http://elibrary.ru/

8. OBC PROFob6pa3zoBanne: www.profspo.ru/

9. OBC Znanium.com: http://znanium.com/
3apyOekHbIC AIEKTPOHHBIC HAYUHBIC KYpPHAJIBI U 0a3bl JaHHBIX

10. Springer Nature Experiments (panee Springer Protocols): https://
experiments.springernature.com/

11. Wiley Online Library: http://onlinelibrary.wiley.com/

12



4. KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

TACIATIIAHBI

Kontposb 1 o1ieHKa pe3ynbTaTOB OCBOCHUS JUCHHUILTUHBI IPEIyCMATPUBACT CIACAYIOIINE

(bOpMBbI, METOJIbI U KPUTEPUHU OLICHKH:

Pesynbrarht DOopMBI 1 METOJIBI OIIEHKH Kpurepuu onenku
00yueHus
V.1-YV 4,3.1-3.3, - TECTUPOBAHUE; «OTANYHOY» - TEOPETUUECKOE
JL.1-J1.4, M.1-M.3 - COOOIICHHUS; cojiepKaHue Kypca OCBOCHO

- HAOJIFOJICHHE 32 BBIITOJHCHHEM
MIPAKTUIECKOTO 3a/IaHUs;

- OLICHKA BBITIOJHEHHUS MMPAKTHYECKOTO
3a1aHus (paboThl);

- MMOJITOTOBKA M BBICTYIUICHHUE C
IOKJIag0M, COOOIIIEHUEM,
Mpe3eHTALNEH;

- BBIIIOJIHEHUE 3aJaHul
mudepeHIIMPOBaHHOTO 3a4eTa.

MOJIHOCTHI0, 0€3 MpoOeIIoB,
yMeHusi CpOpPMUPOBAHBI, BCE
PeyCMOTPEHHBIC
IpOTrpaMMOil yueOHbIe
3aJJaHHSI BBITIOJIHEHHBI,
Ka4eCTBO UX BBITTOJIHEHUS
OILIEHEHO BBICOKO.
«XOpo1I0» - TEOPETHIECKOE
CoJIepKaHue Kypca OCBOCHO
MIOJTHOCTBIO, 03 TTPOOEIIOB,
HEKOTOPbIC YMEHUS
c(hOpMHUPOBAHBI
HEJIOCTaTOYHO, BCE
PeayCMOTPEHHBIC
POTPaMMOii yueOHbIC
3aJJaHHs BBITIOJIHEHHI,
HEKOTOPBIC BUJIBI 3a/IaHUM
BBITTOJIHEHBI C OIIMOKAMH.
«Y IOBJICTBOPUTEIILHOY -
TEOPETUYECKOE CO/IePIKaHNE
Kypca OCBOCHO YaCTUYHO, HO
poOesIbl He HOCST
CYIIECTBEHHOI'O XapakTepa,
HEOOXOUMbIE YMEHHUS
paboThI ¢ OCBOCHHBIM
MaTepHajoM B OCHOBHOM
c(OpMHPOBAHBI,
OOJIBIIIMHCTBO
PEIYCMOTPEHHBIX
nporpaMMmoil ooydeHus
y4eOHBIX 3aJaHuI
BBITIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHCHHBIX 3aJIaHUH
COJIep>KaT OLITUOKHU.
«HeynoBneTBopUTEIHHOY -
TEOPETUYECKOE CO/IepPIKaHue
Kypca He OCBOEHO,
HE0OXO0/IMMbIE YMEHHSI HE
c(hOpMHUPOBAHBI,
BBITIOJTHEHHBIE yUeOHbIE
3a/IaHus CoJIepKaT rpyobie
OIIIMOKHU.
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