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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JAUCHHAIIJINHBI
«bunoJgorusa»

1.1. Obs1acTh NPUMEHEHUA MPOTPAMMBI
PaGouas mnporpamMmma ydeOHOM JUCHUILUIUHBI «BHOJIOTHA» SABISETCA YacThIO
oOpazoBaTenbHOM TporpaMmbl B cooTBeTcTBUU ¢ PI'OC COO.

1.2. MecTo AMCHMIUIMHBI B CTPYKType 00pa3oBaTe/bHONl MNPOrpamMMbl:
0011e00pa30BaTEIbHbINA UK TUCHUIUINH.

1.3. Hean u 3agauM JUCHMILUIMHBI — TPeOOBAHMSI K pPe3yJIbTATAM OCBOCHHUA
AMCHUIIUHBI:

OcBoenue conepxaHusi y4deOHOM mucuuIuiMHbl «buonorus» obecneynBaet
JTOCTHKEHUE CTYJICHTAaMHU CJICAYIOUIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

— 0CO3HaHHE 00YYArOITUMUCS POCCUICKON IpaXkIaHCKOM UIEHTUYHOCTH;

— TOTOBHOCTbH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIPEAEIIEHHUIO;

— HaJU4KMe MOTUBALMM K 00YYEHUIO U JTUYHOCTHOMY Pa3BUTHUIO;

— LEJICHAIIPABJIICHHOE PAa3BUTHUE BHYTPEHHEW MO3ULMU JIMYHOCTA HA OCHOBE
JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickont denepanuu, HCTOPUUECKUX
U HalMOHAJIBHO-KYJBTYPHBIX  Tpaauliiii, (OpMHUPOBAHUE CHUCTEMbl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYHIHOHHOTO MHPOBO33PEHUS,
MPABOCO3HAHUS, DKOJIOTUYECKOU KYJIbTYpPbI, CIIOCOOHOCTH CTAaBUTh IIEJIH U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

MeTanpeAMeTHbIX:

— OCBOGHHE OOYyYaIOIUMHCS MEXKIPEAMETHBIX TMOHATUNA (MCTHOJB3YIOTCS B
HECKOJIbKUX MPEIMETHBIX OOJIACTSIX M IMO3BOJISIIOT CBSI3bIBATH 3HAHUS U3 Pa3IMYHBIX
Y4EOHBIX MPEIMETOB, YUYE€OHBIX KYpCOB, MOJYJIEM B IIEJIOCTHYIO HAyYHYIO KApTUHY
MHpA) U YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI (IMO3HABaTEJIbHbIC, KOMMYHUKATHBHBIC,
PEryJIsITUBHBIC);

— CIOCOOHOCTHh MX WCIOJIb30BaTh B y4eOHOU, MO3HABATEIILHOW W COIMATBHOU
MPaKTHUKE;

— TOTOBHOCTb K CAMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHUIO yueOHOM
NEATeIbHOCTY MW OpTraHu3alMi  y4eOHOro COTPYJHHMYECTBA C TEJarorHyeCKuMU
pabOTHUKAMU © CBEPCTHUKAMH, K VYYaCTHI0 B TIOCTPOCHUU WHIWBHIYyATbHOU
o0pa3oBaTenbHON TPACKTOPHUH;

— OBJAJICHUE HABBIKAMHU Y4EOHO-HCCIIEOBATEIBCKOM, MPOSKTHON U COIUATBHON
NEATEIbHOCTH.



npeIMeTHbIX:

—  chOpMHUPOBAHHOCTH 3HAHUI O MECTE W POJM OMOJOTHH B CHCTEME HAyIHOTO
3HaHUS;, QYHKIMOHAILHOW IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KH3HEHHBIX MMPOOJIeM;

—  c(hopMUPOBAHHOCTh YMEHHSI PACKPHIBATh COJIEPKAHUE OCHOBOIIOIATAFOIINX
OMOJIOTUYECKUX TEPMUHOB WM TIOHSATHH: JKW3HB, KJIETKAa, TKaHb, OPTaH, OpraHU3M, BU],
MOMYJIAMS, SKOCHUCTeMa, OuolleHo3, Ouocdepa; merabonu3M (0OMEH BEIIECTB U
IpeBpalieHue YHEPrur), roMeocTas (CaMoperyJisiius), OMOCUHTEe3 OelKa, CTPYKTypHas
OpraHM3aIysl KUBBIX CHUCTEM, JTUCKPETHOCTh, CAMOPETYIISIHS, CaMOBOCIIPOU3BEIACHHE
(pempomyKkuusi), HACIEACTBEHHOCTh, W3MEHUUBOCTh, JHEPrO3aBHUCHMOCTh, POCT H
pa3BUTHE, YPOBHEBAsI OpraHU3AIINS;

—  c(opMUPOBAHHOCTh YMCHHsI PACKPBIBATh COJEPKAHUE OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKUX TEOPUM M THUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
HBOJIFOIIMOHHOM, TPOUCXOKICHUS KU3HU U YETIOBEKA;

—  c(opMUPOBAHHOCTH yMEHUS pacKphIBaTh OCHOBOITOJIAra0IINe
Oouosiornyeckue 3akoHbl ¥ 3akoHomepHocTH (I'. Menaens, T. Moprana, H./. BaBuiosa,
3. I'ekkensa, @. Mromiepa, K. bapa), rpanuiibl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

—  TIpUOOpETEHHUE OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO TO3HAHUS,
UCIIOJIb3YeMbIX B OMOJIOTUM: HAOJIOJEHUS W OMHCAHUS >KUBBIX CHUCTEM, MPOIECCOB U
SBJICHUM; OpPraHU3allid U TMPOBEJACHUS] OUOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBISIBJICHUS 3aBHCHUMOCTH MEXIY HMCCICIyEeMBIMH BEIMYMHAMH, OOBSICHCHUS
MOJIYYCHHBIX PE3YyIbTaTOB U (POPMYJIMPOBAHUS BHIBOJIOB C MCIOJIb30BAaHUEM HAYYHBIX
TIOHSITUI, TEOPUN U 3aKOHOB;

—  c(OopMUPOBAHHOCTh YMCHHUS BBIIEIATH CYIICCTBEHHBIC MPH3HAKH BUPYCOB,
KJIETOK TPOKAPUOT U IYKAPUOT; OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOT€OIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIECTB U
MIPEBpAIICHUs] SHEPTHH B KJICTKE, (POTOCHHTE3a, MIACTUYCCKOTO W DHEPTreTHYECKOTO
oOMEHa, XeMOCHHTE3a, MUTO03a, MEHO03a, OIIOJOTBOPCHUS, PAa3BUTHI U Pa3MHOKCHHUSI,
WHJUBUyAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), OOpbOBl 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMUs, MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpeie
oOWTaHUs, BJIMSHUS KOMIIOHEHTOB JKOCHCTEM, AaHTPOTOTEHHBIX W3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB M MPEBPAIICHUE SHEPTUH B
ouocdepe;

— c(OpMUPOBAaHHOCTh YMEHHS TPUMEHATH TIOJYYCHHBIC 3HAHUSA  JUIA
OOBSCHEHHSI OWOJIOTMYECKUX IPOIECCOB W SBIICHWUW, IS TPHUHATHS TPAKTHUYSCKHUX
pelieHrii B TIOBCEAHEBHON JKM3HU C IENbl0 OOecredeHuss Oe30MacHOCTH CBOETO
3I0POBBSI M 37I0POBbS OKPYKAIOIINX JIIOJIEH, COOIOEHUST 3I0POBOTO 00pas3a >KH3HH,
HOPM TPaMOTHOTO TIOBEICHUS B OKPYXKAIOIICH TPHUPOAHOW Cpene; MOHUMaHUE



HEOOXOJUMOCTH  HWCIIOJIb30BAHUSA  JIOCTIDKEHHUH  COBPEMEHHOM  OMOJOTHH |
OMOTEXHOJIOTHUM JIJIsl pallMOHATILHOTO PUPOIOOIb30BAHUS;

—  c(hopMUPOBAaHHOCTh yMEHHSI pellaTh OHOJOTUYECKHUE 3a/layd, COCTaBISATH
T€HOTUITMYECKUE CXEMBbI CKPEIIUBAHUS JIs1 Pa3HbIX TUIIOB HACJIEIOBAaHUS NPU3HAKOB Y
OpraHU3MOB, COCTaBIIATh CXEMBI NIEPEHOCA BELIECTB M SHEPIHHM B 3KOCUCTEMAaX (Lenu
MUTAHUS, TUIIEBBIC CETH);

— c(hopMUPOBAaHHOCTb yYMEHHI  KpUTHUYECKH  OICHUBAaTh  MHGOPMAIIIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX
UCTOYHUKOB (CpelCcTBa MaccoBOM HH(pOpMAIMKM, HAYYHO-TIOMYJISIPHBIE MaTepHuabl);
MHTEPIPETUPOBATh ATHUYECKUE ACHEKTHl COBPEMEHHBIX HCCIEIOBAaHWWA B OHOJIOTHH,
MeJIUIMHE, OMOTEXHOJIOTHH; PAacCMAaTPUBATh TIJI00AJIbHBIE 3KOJOTHMYECKHE MPOOJIEMbI
COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

—  c(pOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE
COOOILIEHUSI Ha OCHOBE OHMOJIOTMYECKOW HH(POpPMAIMM U3 HECKOJBKMX HCTOYHUKOB,
I'PaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OMOJIOTHH.

1.4. Kosim4yecTBO 4acoB Ha OCBOCHHE MPOrpaMMbl Y4eOHOM AMCUUIIIMHBI:
MaKcuMasbHas yuyeOHasi Harpy3Ka cTyJeHTa 44 yaca, B TOM YHUCIIE:

— 00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku oOyuatoierocs 44 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIJIAHBI

2.1. O0beM yueOHOM QMCHMILUIMHBI M BHAbI Y4€0HO padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

MakcumasbHasi ydeOHasi Harpy3ka (Bcero)

44

Oos3aTesqbHAsE ayIUTOPHAs yueOHasi HArpy3Ka (Bcero)

44

B TOM YHCJIC:

MPAKTUYCCKUC 3aHATUA

1abopaTOpPHBIE 3aHATHS

KypcoBasi paboTa, MpoeKT

KoncyabTanun

CamocrosiTesibHas padoTa o0yuarinerocs (Bcero)

HpaKTquCKaH noaAroToBKa

IIpomexyTounas arrecranusi B popme: 2 cemectp — nuddepeHIInpoBaHHBIN
3auer




2.2. TemaTu4ecKUH IJIAH U COAEPKaHUEe y4eOHOH AucHuNIMHbI brosorus

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JJjadopaTtopHbie padoThl U MPAKTHYECKUE 3AHATHS, CAMOCTOATE/ILHASA
paboTa o0yuaommxcs, KypcoBasi padora (IpoekKr) (eciid MpeayCMOTPEHBI)

Oo0Lem
4acoB

1

2

Tema 1. buosiorust
Kak Hayka. JKuBbie
CHUCTEMBI H UX
opranu3aumus.

Conep:kaHue y4eOHOT0 MaTepuaJia

buonorus kak Hayka. CBsi3b OMOJOIMH C OOLIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMH €CTECTBEHHBIMH HayKaMH,
bunocodueit, STUKON, ICTETUKON | MpaBo. Posib OGuosioruu B GopMUPOBAHUH COBPEMEHHOW HayYHOW KapTHHBI MHUpA.
Cucrema OMONOrMUECKUX HayK. MeToabl NO3HAHUS JKUBOM NpUpOoAbl (HAOIIOJEHHE, SKCIEPUMEHT, OIKCaHUE,
U3MepeHue, KiaccupuKalus, MoJIeIMpOBaHUE, CTaTUCTUUECKass 00paboTka JaHHbIX). JKuBble cucTteMbl (OMOCHUCTEMBI)
KaK IpeaMeT u3ydeHus Ouosioruu. OTianune *KUBBIX CUCTEM OT HEOpraHudeckoi npupojsl. CBolicTBa OMOCUCTEM U UX
pasHooOpa3ue. YpOBHU OpraHU3aIlMU OUOCHUCTEM: MOJICKYJSAPHBIN, OPraHOMIHO-KJIETOYHBINH, OpPraHU3MEHHBIH,
HOMYJISIIIHOHHO-BUOBOM, IKOCUCTEMHBIH (OMOTeoeHOTHYECKHI ), OMOC(hEPHBIA.

Tema 2. XuMu4eckuid
COCTaB U CTPOEHHE
KJIETKH.

Coaep:xxanue yueOHOro MaTepuaJia

XHUMHUYECKUH COCTaB KIJIETKH. XUMHYECKHE 3JIEMCHTHI: MaKpO3JICMCHTBI, MHUKPO3JICMCHTEI. Bona u MUHCPAJIBbHBIC
BCIICCTBA. CDYHKHI/II/I BOABI 1 MUHCPAJIbHBIX BCUICCTB B KJICTKC. HOI[IICp)KaHI/Ie OCMOTHYECKOT0 Oaanca.

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHMCIOTBI — MOHOMeEphl OenkoB. He3zameHumble U 3aMEHHMBbIE
AMUHOKHUCJIOTBl. AMMHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOH MOJEKyJbl (TepBUYHAs, BTOPHYHAs,
TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XUMUYECKHE CBOWCTBa OenkoB. buonornueckue Gpynkium 6enkon. GepMeHTHI
— Ouonoruueckue Katanuzatopbl. CrTpoeHue (epMeHTa: aKTUBHBIM LEHTp, CyOcTpaTHas CHelU(pUIHOCTD.
Kodepmentsl. Butamunbl. OTinuns (QepMEHTOB OT HEOPraHMYECKUX KaTalM3aTopoB. YTIEBOJbI: MOHOCaXapH.bl
(rmoko3a, pubo3a M Je30kcupubo3a), aAucaxapujipl (caxaposa, JIaKTO3a) M TMOJMcaxapuabl (Kpaxmall, TJIHKOTEH,
LeJUTI0103a). bruonornueckue GpyHKIUN yrieBo0B.

Jlununer:  tpurauuepuasl, Goconunuasl, crepounsl. ['mapodunbHO-TUAPOGOOHBIE CcBOMCTBA. buonoruueckue
dbyHkuyn munuaoB. CpaBHEHHE YTII€BOI0B, OEIKOB U JIMMUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JIHK u PHK. HykneoTuasr — MoHOMepbI HYyKJIEMHOBBIX KucaoT. Ctpoenue u pynkuuu JHK.
Crpoenue u ¢pynkuuu PHK. Bugst PHK. AT®: crpoenue u pyHKuuu.

[{utonorus — Hayka o kietke. Kietounas Teopusi — npuMep B3aMMOACHCTBUS HieH U (HaKTOB B HAYYHOM MTO3HAHHH.
Mertoap! uzyuenus kinetku.Kierka kak menoctHas skuBas cuctema. OOmIMe NMpU3HAKU KIETOK: 3aMKHYTasi Hapy)KHas
memOpaHna, mosiekynbl JIHK kak renerrueckuii anmapar, cuctemMa CUHTe3a OeJka.




Tumbl KJIETOK: SyKapHOTHYeCKas M MpokapuoTHueckas. OCOOEHHOCTH CTPOCHHS MPOKAPUOTHUYECKON KIIETKH.
Knerounas crenka 6aktepuil. CTpoeHHE dyKapuOTHUECKON KIeTKU. OCHOBHBIE OTJIMYUS PACTHTEILHOU, JKUBOTHON U
rpubHOil KieTku. [lOBEepXHOCTHBIE CTPYKTYpBHl KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, HUX (DYHKIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa u ¢ynkuuu. Lluronnazma u e€ opranousl. OgHOMEMOpaHHBIE OPTaHOU/IbI
xietkn: OIIC, anmapar ['ombmxu, nmu3ocomsl. [loayaBTOHOMHBIE OpraHOMIBI KIETKU: MUTOXOHIPHH, IUIACTHBI.
[TpoucxoxxaeHne MHUTOXOHIpUH W IulacTHIbl. Buasl ruactun. HemeMOpaHHBIE OpraHouIbl KJIETKH: PUOOCOMBI,
KJICTOYHBINA LEHTP, LEHTPUOJIN, PECHUYKH, )KI'YTUKH . DyHKIIMN OPraHOUAOB KIETKU. BKitoueHus.

Anpo — perynaropHslii neHTp kieTku. CTpoeHue szpa: siaepHas 000j0YKa, KapuoIla3Ma, XpOMAaTHH, SAPBIIIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE.

Tema 3.
KuzHeneaTeabHOCTH
KJIETKH.

Coaep:xanue yueOHOro MaTepuaJia

OOmeH BeniecTB, WK META00JIU3M. ACCUMMIALNA (TUTACTUYECKUM OOMEH) U TUCCUMMIISILIMS (3HEPTeTUYeCKUil 0OMEH)
— JIB€ CTOPOHBI €JMHOro mpolecca MeTabonu3Ma. Pojb 3aKOHOB COXpaHEHHs BEIECTB M 3HEPTUU B IOHUMAHUU
Merabonu3ma. Tumpl oOMeHa BeliecTB: aBTOTPO(HBIM W TeTepoTpodHbIi. Ponb depMeHTOB B OOMEHE BEIIECTB U
npeBpalieHu 3Hepruu B kietke. dorocunre3. CBeroBas u TeMHOBas ¢a3bl poTocuHTe3a. Peakuun ¢gorocuHTesa.
O¢ddexTuBHOCTH oTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a /I )KU3HU Ha 3emiie. BiusHue ycnoBuil cpenbl Ha GOTOCHHTE3
¥ CIIOCOOBI TIOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJbTYPHBIX pacTeHUIl. XeMOCHHTE3. XeMOCHHTE3UPYIOIINE OaKTEPHH.
3HaYeHrEe XeMOCHHTEe3a JUTS )KU3HU Ha 3eMJyie. DHEepreTHYecKiii o0OMeH B KieTke. PaciienieHre BenecTs, BeIICICHIE U
aKKyMYJIMPOBAaHHWE JHEPTUM B KIETKe. DTambl JHEPreTHyeckoro odOmena. [ mmkonu3. bpokeHume M ero BHIBI
Kucnoponnoe okucinenve, wuiaud KiaeToyHoe japixaHue. OxucaurensHoe (ochopunupoBanue. IPHEeKTUBHOCTH
sHepreTudeckoro oOmeHa. Peakuum wmarpuuyHoro cuHte3a. l'eHernueckas wuHopmauus u JHK. Peamnzauums
reHeTH4ecKoil nHpopmManuu B kieTke. ['eHeTHdeckuil KoAg M ero cBOWCTBA. TPaHCKPUMIMS — MaTPUYHBIA CHHTE3
PHK. Tpancnauus — OuocunTe3 Oenka. Otambl TpaHcisaiuu. KomupoBanue amuHokucior. Pons pubocom B
O6uocuHTe3e OenKa.

Heknerounsie ¢popmsl sxu3Hu — Bupycsl. Mcropus otkpeitusa Bupycos ([ .M . IBanoBckuit). OcoGeHHOCTH CTPOEHUs
U JKW3HEHHBIN LUKI BUpycoB. baktepuodaru. bonesnu pacteHuii, )KMBOTHBIX M YeJIOBEKa, BBI3bIBAEMbIE BUPYCAMH.
Bupyc ummynopedunura yenoseka (BHUY) — Bo3Oyautens CIIMa. OOpaTHas TpaHCKpHUMIMs, peBepraza u
uHTerpasa. [IpodunakTrka pacnpocTpaHeHus: BUPYCHBIX 3a00eBaHUI.

Tema 4. PazmHOKeHUE
U MHAUBUAYAJIbHOE

Coaep:xanue yueOHOro MaTepuaJia

Knerounslii 1Mk, WM KU3HEHHBIA 1MKI kieTku. MuTepdaza u muros3. [Iporecchl, nmporekaroome B HHTEpdase.




pa3sBuTHE
OpraHu3smMosB.

Permukanuss — peakuust marpuudoro cunrte3a JIHK . Ctpoenue xpomocom. XpOMOCOMHBINM Ha0Op — KapUOTHII.
JIMnnouaHeIl M TaryIOMAHBIA XPOMOCOMHBIE HaOOphl. Xpomartuisl. LluTojormyeckue OCHOBBI Pa3MHOXKECHUS H
MHJMBUAYaJIbHOTO pa3BUTHs OpraHu3MoB. Jlenenue kiuetku — Muto3. Craguu mutosa. IIpoueccel, npoucxoasdume Ha
pasHBIX CTaausAX MUTO3a. buonmormueckuii cMmbicn murto3a. [Iporpammupyemas rubenb KIETKH — amnonTo3. PopMel
pPasMHOXKEHHUsI OpraHM3MOB: Oecrosioe U 1ojioBoe. Buapl Gecrosioro pasMHOXKEHUS: JElIeHHE HaJBOE, ITOYKOBAaHHE
OJIHO- W MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHUE, BEreTaTUBHOE pa3sMHOXKeHHEe. VCKycCTBEHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE [Tl CEJICKLIUU.

[TomoBoe pa3MHOXKEHHE, €ro OTInYus oT Oecrnoyoro. Meio3. Ctaauun Meiio3a. [Iporeccsl, mpoucxoasiye Ha CTaausIx
Mmeno3a. [loBenenne xpomocom B Merose. KpoccruHrosep. buosiorndyeckuii cMbICII 1 3HaueHHe Meio3a. ['lameTorenes —
npouecc oOpa3oBaHMs IOJOBBIX KJIETOK Y XKMBOTHBIX. [l0OBBIE Kene3bl: CEMEHHMKM U snyHUKU. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK — rameT (crepMmMaTo3ou[, SHIEKIeTKa) — crepMaToreHe3 U ooreHe3. OcoOEHHOCTH
CTpOEHHUS SHMIEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpUOHAbHOE pa3BUTHE (SMOpUOTeHe3). ITambl AMOPHOHAIBLHOTO
pa3BUTHSI Y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, racTPYIISIus, opraHorenes. [loctaMOpruonanbHoe pa3BuTHE. THITBI
NOCTAMOPHOHAILHOTO PAa3BHTHUS: TPSAMOE, HENpsMoe (JIMYMHOYHOE). BimsHue cpenbl Ha pa3BUTHE OPraHU3MOB;
(baKTOpbl, CIOCOOHBIC BHI3BIBATH

BpOXKACHHBIE ypojsicTBa. PocT m pa3Butue pacteHuii. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOSCHUE CEMEHH, CTaTUHN
pa3BHUTHSL.

Tema 5.
HacuaeacTBeHHOCTD U
M3MEHYUBOCTD
OPraHU3MOB.

Conep:xxanue yueOHOro MaTepuaJia

[Ipeamer u 3amaun reHeTuku. Vctopus pa3BUTUS TeHETHKU. Poiib LUTOJIOTMM M 3MOPHOJNIOTMU B CTAHOBIICHUH
reHeTUuKu. Bkian poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE I'€HETUKU. MeTo/1bl reHeTUKH (TUOPUI0I0T HUECKHH,
UTOI€HETHUYECKUI, MOJEKYIspHO-reHeTHuecKuii). OCHOBHBIE TI'€HETHYECKUE IOHATHSA. [ eHeTnueckas CHMBOJIMKA,
UCIIOJIb3yEMasl B CX€MaX CKpEIIMBaHUN. 3aKOHOMEPHOCTH HACJIEOBaHMs NPU3HAKOB, yCTaHOBIIEHHBIE I'. Menaenem.
MonorubpuaHoe cKpelrBaHue. 3aKOH €JUHO00pa3zus TuOpuoB NEpBOro mnokojeHus. [IpaBuio AOMHUHHUPOBAHMSL.
3aKkoH pacuieryieHus mpu3HakoB. [wmore3a yucToThl Tamer. [lomHOe W HemoiHOe noMuHUpoBaHHE. JurubGpumaHOe
CKpelllMBaHME. 3aKOH HEe3aBHCHMOIO HacjlelOBaHUS MpHU3HAKoOB. lluToreHernueckue OCHOBBI JUTHOPHAHOTO
CKpeIlMBaHUs. AHaIM3UpYIOllee CKpeluBaHue. Vcrnonb30BaHne aHAMM3UPYIOUIET0 CKPEUIMBAHUS JI ONpeesieHus
TeHOTHIIa 0COOH.

CLICHJ'ICHHOG HACJICAOBAHHUC IIPU3HAKOB. PaGora T. MopraHa Mo CHCIINICHHOMY HACJICAOBAHUIO I'CHOB. HapymeHHe
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CLEIUIEHUS T€HOB B pE3yJIbTaTe€ KPOCCHUHIOBEPAa. XPOMOCOMHAsi TEOPHsI HACJIEICTBEHHOCTU. | '€HEeTHYeCKHe KapThl.
I'enetuka mnosia. XpOMOCOMHOE OIpEAelieHHe Iojla. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. I'omMorameTHble u
rereporaMmeTHble opranu3mMel. HaciienoBanue Npu3HakoB, CLEIUIEHHBIX C I10JIOM.

M3MeHunBOCTb. Buabsl M3MEHYMBOCTH: HEHACICACTBEHHAs WM HacleACTBeHHas. Ponb cpenbl B HEHaClIENCTBEHHOU
U3MEHYMBOCTU. XapaKTepUCTUKAa MOAU(DUKALMOHHON M3MEHUMBOCTU. BapuallmoHHBIA psAJ U BapHallMOHHAs KpHUBasl.
Hopma peakumm npusHaka. KoiMyecTBeHHbIE M KauyeCTBEHHbIE IPU3HAKM M MX HOpMma peakuuu. CBoicTBa
MOIU(GUKALMOHHON M3MeHYMBOCTH. HacnencrBeHHas, MM TIeHOTHNMYECKas, HW3MeH4YMBOCTb. KomOuHaTuBHas
U3MEHYMBOCTb. Mei03 M MOJI0BOM Mpolecc — OCHOBa KOMOMHATUBHOW M3MEHYMBOCTH. MyTallMOHHAS H3MEHYHBOCTD.
Knaccugukarus Myranmii: reHHbIE, XpOMOCOMHEIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTauil. MyTareHHsie (hakTopsl.
3aKOH rOMOJIOTMYECKUX PSAJOB B HacjencTBeHHOM u3meHunBocTd H. V. BaBunoBa. BHesnepHas HacieqCTBEHHOCTh U
U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbl T€HETUKU YEJIOBEKA: M'€HEATOrNYEeCKHM, OIU3HEIOBbIH,
LUTOI€HEeTHYECKUH, OMOXUMMUYECKUH, MoJieKyJlsgpHO-reHeTuueckuil. CoBpeMEeHHOE OmIpeesieHHue TIeHOTHIA:
[IOJIHOTEHOMHOE CEKBEHHPOBAHUE, ICHOTUIIMPOBAaHUE, B TOM yucie ¢ nomoupo 1P - anamusa. Hacnencrsenusie
3a00JIeBaHUsl 4YEJIOBEKA: TI'eHHble O00Jie3HH, OOJIE3HM C HACJIEACTBEHHOW MPEIpacHoI0kKEHHOCTbIO, XPOMOCOMHbBIE
6one3nu. ComaTuueckue M reHepaTuBHble MyTanuu. CTBosioBble KieTKH. [IpuHuuIbl 310poBOoro obpasa KHU3HH,
JTUArHOCTHKHU, NPOQUIAKTUKUA W JICYEHHUS TIeHETHYeCKUX Oose3Hel. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBAHHUE.
3HaueHue MEIUIMHCKON N'€eHETUKU B IPEIOTBPALLICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

Tema 6. Cenexknus
opranu3zmMoB. OCHOBBI
OMOTEXHOJIOTHH.

Conep:xxanue yueOHOro MaTepuaJia

Cenexuus Kak Hayka M IIpoLleCcC. 3apOoXkAEHHME celleKuMM M aoMectukauusa. Yuenue H. M. BaBuioBa o nentpax
HOPOMCXOXKAECHUS U MHOrooOpa3usi KyJIbTYpHBIX pacTeHHMH. LIeHTphl MpouCXOXKJIEHHs JOMAIIHUX XHUBOTHBIX. CopT,
nopoja, mraMM. CoBpeMeHHbIE METO/Ibl CeJIeKIMU. MaccoBbIil U MHIAMBHUYalIbHbBII OTOOpPHI B CEIEKIMM pacTeHUH u
KUBOTHBIX. OlleHKa 3KcTephepa. binuszkoponcTBeHHoe ckpelmBaHue — WMHOpuauHT. Yucras nauaus. CkpelyBaHue
yucThIX JUHUI. ['erepo3uc, mmm rubpuaHas cuna. HeponacTBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M IOJY4Y€HHE MOJIUIUIONA0B. JloCTHXKEeHHs CelleKINH
pacTeHuM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BuoTexHonorus kak oOTpacib NpPOU3BOACTBA. ['eHHas uHXKeHepus. OTambl cosznaHus pekomOunantHoil JIHK wu
TpaHCTEHHBIX OpraHu3moB. Knerouynass wunkeHepus. KieTouHsle KynbTypbl. MHUKpPOKIOHAJIBHOE PAa3MHOKEHUE
pacteHnii. KnoHnpoBaHHe BBICOKOIIPOIYKTHBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U ITUYECKUE
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npo6aembl. [MO — reHetndecku MOIUGHUIIMPOBAHHBIC OPTAHU3MBI.

Tema 7.
IBOJTIOLMOHHAA
omoJiorus.

Conep:xanue yueOHOro MaTepuaJia

[TpennocbuiKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUU. DBOJIOIMOHHAS TEOpUs U €€ MecTo B Ouonoruu. BiousHue
9BOJIIOLIMOHHONW TEOpPUM Ha pa3BUTHE OMOIOrMM U JIpyrux Hayk. CBuzaeresnbcTBa 3Bosounuu. IlaneoHTonoruyeckue:
HI0CJIEI0BATEIBHOCTD MOSIBIIEHUS BUIOB B MTAJIEOHTOJIOTMYECKOH JIeTonucH, nepexoHsie popmsel. buoreorpapuyeckue:
CXOZICTBO U paziuuue GayH U (Giop MaTepUKOB MU OCTPOBOB. DMOPUOJIOTMYECKUE: CXOACTBA U Pa3Inuus SMOPHOHOB
pa3sHbIX BHJOB II03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMMYECKHE: T'OMOJIOTMYHBIC, AHAJIOTWYHBIC, PYyAHMEHTapHbIE
opraHbl, aTraBU3Mbl. MoOJEKYJIIpHO-OMOXMMHUYECKHE: CXOJICTBO MEXAaHU3MOB HACJIEJCTBEHHOCTHU U OCHOBHBIX
METabOIMYECKUX IyTeH y BCEX OpraHm3MoB. JBonroroHHas teopus Y. lapeuna. [Ipeamochuik BO3HUKHOBEHUS
JapBUHM3MA. [IBHKylIMe cuibl 3BOJIOLMU BUAOB 1O JlapBuUHY (M30BITOYHOE Pa3MHOXKEHHE IPU OTPaHUUEHHOCTU
pecypcoB, HeonpeaeaEHHas N3MEHYNBOCTb, OOpb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBII 0TO0p). CHHTeTHYEeCKast TEOpHUs
sBosoluM (CTI) u €€ OCHOBHBIE OJIOKEHHUS.

MukposBomtonus. [lomynanus Kak eiMHUIA BHJIA U 3BOJIONMM. [IBrokymue cuiibl ((hakTopbl) 3BOJIOLUM BHJIOB B
npupojie. MyTalMOHHBIM Iporecc U KOMOMHATHUBHAs W3MEHYMBOCTH. llomynsioOHHBIE BOJHBI M Apeild TeHOB.
W3omnsiuust u murpanusi. ECTecTBEHHBIN 0TOOp — HANPaBISIOMIMN (PAaKTOP SBOTIOLHH.

®opmbl  ecTecTBEHHOro oroopa. IlpucnocoOneHHOCT, OpraHu3MOB Kak pe3yibTaT 3BoJouuu. [Ipumepbr
pUCTIOCOOEHUH Yy opraHusmMoB. Apomopdo3bl U uauoananTanuu. Bua u BumooOpazoBanue. Kpurepuu Buaa.
OcHoBHbIe (HOpPMBI BU1000pa30BaHMs: reorpapuueckoe, 3K0JIOTHYECKOE.

MaxkposBomorus. @opmbl 3BOTIONUN: (DUIETHYECKast, TUBEPTeHTHAs, KOHBEpPreHTHas, napauiensHas. HeobpaTumocTts
sBommonMu. [IporcxoxkaeHre oT HeclenUaTu3upOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanu3anus. AnanTuBHas
panuanus.

Tema 8.
Bo3nukKHOBEHHE H
pa3BUTHE KU3HU HA
3emae.

Conep:xxanue yueOHOro MaTepuaJia

JoHayuyHble mpeCTaBIEHUS O 3apOXKICHUH KU3HU. HayuHble TUmoTe3sl BOSHUKHOBEHUS )KU3HU Ha 3emiie: a0uoTeHe3 U
MaHCIIepMUsA. XHUMHUUYECKas DBOJIONHUSA. AOHOTE€HHBI CHHTE€3 OpPraHUYEeCKUX BEIIECTB M3 HEOPTraHUYECKHX.
DKCIEepUMEHTATBbHOE TOATBEP)KICHNE XUMHYECKOW OHBONIONMU. HadanmpHble STambl OHOJIOTHYECKOW HBOJIOIUH.
['unote3a PHK - mupa. @opmupoBanre MeOpaHHBIX CTPYKTYp ¥ BOSHHMKHOBEHHE MPOTOKIETKH. [lepBbie KIETKU U HX
sBOIOIMA. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emie mo spam u nepuojaMm. Karapxeii. Apxelickas u nmporepo3oiickas spbl. [laneo3olickas spa u
e€ Mmepuojbl: KeMOPHUIICKUI, OpJIOBUKCKUN, CUITYPUICKUH, TEBOHCKUHN, KAMEHHOYTONBHBIN, TIepMCKuii. Me3o3oiickas
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3pa u €€ Nepuopl: TPUACOBBIN, IOPCKU, MEJIOBOM.

KaitHo30licKass 3pa ¥ €€ NEepUObl: IAJICOTCHOBBIM, HEOTCHOBBIM, AHTPOIOIE€HOBBIM. XAapaKTEpPUCTHKA KiIMMara M
reoJIOTHYecKnXx mporeccoB. OCHOBHBIE STambl AIBOJIOINUHM PACTUTEIBHOTO M XHUBOTHOTO MHpPA. ApoMopdo3bl y
pacTeHui 1 KUBOTHBIX. [losiBIIeHNE, paclBET U BBIMUpPAHUE TPYIII KUBBIX OpraHu3MoB. CrucreMa OpraHuyecKkoro Mupa
KakK OTpa)keHue 3BOoJIoLUN. OCHOBHBIE CUCTEMaTHYECKHE IPYIIIIbl OPIraHU3MOB.

OBoiOLMs 4eJI0BEKa. AHTPOIOJIOrUs Kak Hayka. Pa3sBuTHE NpeACTaBIEHUH O NMPOMCXOKIACHUM 4eloBeKa. MeTonbl
U3y4eHHs aHTpornoreHesa. CXoICTBa M pa3iu4Ms 4YEIOBEKa M KUBOTHBIX. CHCTEMAaTHYECKOE IOJIOKEHUE 4YEJIOBEKa.
HBmwxymnme cunbl  (pakToppl) aHTpornorenesa. HacnencTBeHHas WM3MEHYMBOCTH M €CTECTBEHHBIH — OTOOP.
OO0mecTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHHE OPYIUI TPYAQA, MBIIIJICHHE, PEYb.

OcCHOBHbBIE CTaJMM U BETBH 3BOJIOLMUHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenbld, UenoBek MNpIMOXOISIINMI,
UenoBek Heanaepraibckuii, YemoBek pazymHblil. Haxoakun uCKomaeMbIX OCTaHKOB, BPEMs CYIIIECTBOBaHHUsS, 00JIACTh
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *HU3HU, OPYIUS.

YenoBeueckue pacbl. OcHOBHble OoJibllIME€  pachkl:  €BpomeoujaHas (eBpas3uiickas), Herpo-aBCTpaOUIHAs
(9KBaTOpHAJIbHAS), MOHIOJIOUAHASA  (Aa3MaTCKO-aMEepUKaHCKasi). YepTbl IMPHUCIOCOOJCHHOCTH  MpeJCcTaBUTENIEH
4eJI0BEUYECKUX PAC K YCIOBUAM CyllecTBOBaHMA. EnnHCTBO yenoBeueckux pac. Kputuka conpanbHOro JapBUHHU3MA U
pacusmMa.

Tema 9. Opranu3msi
U OKPYKaIIas
cpena.

Conep:xxanue yueOHOro MaTepuaJia

OKonorus Kak Hayka. 3aJadd U pas3feibl JKOJOTMH. MeTOJbl SKOJIOTMYECKHUX HCCIEIOBAHUN. ODKOJIOTHYECKOe
MHUPOBO33pEHUE COBPEMEHHOI0 yenoBeka. Cpeapl oOMTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/ylIHAs, [TOYBEHHAs,
BHYTpPUOpraHU3MeHHas. OJkojoruueckue @axrtopsl. Knaccupukanus skonoruyeckux (akTopoB: aOHOTHUYECKHE,
OMOTHUYECKUE U aHTponoreHHsle. /leiicTBue 9K0I0rn4eckux (pakTopoB Ha OpraHU3Mbl. AOHMOTHUYECKUE (DAKTOPHI: CBET,
Temreparypa, BiaaxHocTb. PoronepuoansM. IIpucrnocobieHuss opraHu3MoB K JEHCTBHIO aOMOTHYECKUX (DaKTOPOB.
buonornueckue purmbl. buornyeckue daktopsl. Buasl OnoTHYeCKUX B3aMMOAECHCTBUI: KOHKYPEHIINS, XUIIIHUYECTBO,
cumM6Ouo3 u ero gopmsl. Ilapasutusm, koomnepaiusi, MyTyaanu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJIEOHHMYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTUYECKUX B3aUMOJICHCTBUN JJISl CYIIECTBOBAHUSI OPraHU3MOB B MPHUPOIHBIX
cool1iecTBax. OKOJOTHYECKHE XapaKTePUCTHKU Monyiasuud. OCHOBHBIE TMOKa3aTeld TMOMYJSALUUA: YHUCICHHOCTD,
IUIOTHOCTh, POXK/IaEMOCTh, CMEPTHOCTbD, PUPOCT, MUTpaLius. JIMHAMHKA YUCIEHHOCTH MONYJISIUU U €€ PEerysiusl.

Tema 10. Coo01ecTBa
M DKOJIOTHYECKHE

Coaep:xanue yueOHOro MaTepuaJia

CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHAOBas, IMPOCTPAHCTBEHHAs, Tpoduueckas
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CHUCTEMBI.

(mumeBas). Buapi-nomuHaHThl. CBsI3u B OMOIIEHO3€. DKOJIOTHYECKHUE CUCTEMBI (3KocucTeMbl). [ToHsiTHE 00 SKOCHCTEME
u OuoreoneHoze. OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBbI: IPOAYIIEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopot
BEIIECTB U TOTOK DHEPIHH B dKOcHcTeMe. Tpodudeckue (MUIIEBBIC) YPOBHU IKOCHCTEMBI. [IWIEBBIC IIEMH U CETH.
OcHOBHBIE TOKa3aTeIN YKOCUCTEMBI: OMoMacca, MPOIYKIHs. JKOJOTUICCKUE MTUPAMUIBL: TPOAYKIIUU, YUCICHHOCTH,
OoromMaccel. CBOMCTBA 3KOCHCTEM: YCTOHYHMBOCTB, camoperyisinus, pa3Butue. Cykmeccus. [IpupoaHble 3KOCHCTEMBI.
DKocucTeMBbl 03€p M PeK. DKOCHUCTEMa XBOWHOIO WJIM IMHPOKOJIMCTBEHHOIO Jieca. AHTPOINOINEHHBIC JKOCHCTEM.
ATpO3KOCHCTEMBI. Y POOIKOCHCTEMBI. brolornyeckoe u X034HCTBEHHOE 3HAUCHUE arpOdIKOCHUCTEM M YPOOIKOCHCTEM.
bropazHoo0Opasue kak GpakTop yCTOMYUBOCTH SKOCUCTeM. CoXpaHeHHe OMOJIOrHYECKOTo pa3HooOpas3us Ha 3emiie.

VYuenue B.U. Bepnanackoro o 6uoctepe. ['pannnbl, coctaB u cTpykTypa 6uocheps. JKuBoe BemecTBo 1 ero (yHKIIHH.
OcobenHoctu 6uocdepsl Kak I00ATBHON dKOCHCTeMBI. JIMHaMU4YecKkoe paBHOBeCHE M OOpaTHas CBS3b B Omocdepe.
KpyroBopoTbl BemecTB W OHOr€OXMMHYSCKHE ITUKIBI AJIEMEHTOB (yriiepoa, a3oTa). 30HaJbHOCTH Omochepsl.
OcHoBHble OMOMBI cymu. Boaneie Ounombl. YUenmoBeuecTBo B Omocdepe 3emin. AHTPONOTEHHBIE W3MEHEHHS B
6uochepe. I'nmobGanbHble sKkosornyeckue npodiemsl. CocylecTBOBaHHE IMPUPOAbl U yenoBedecTBa. CoxpaHeHHE
O6uopa3HoOOpa3us Kak OCHOBAa YCTOMYMBOCTH Ouocdepbl. OcHOBa pPALMOHAIBHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHue. JJOCTHKEeHNS OMOJIOTHU U OXpaHa MPUPOIBIL.

Bcero:

44
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3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI IUCHUITJINHBI

3.1. MarepuajbHO-TEXHHUYECKOE O0ecIeYeHne MpPorpaMmMbl JUCHUIJINHbBI

Kabuner ecTecTBEHHOHAYYHBIX JAMCIMIUIMH OCHAIIEH MOCAAOYHBIMU MECTaMU IO
KOJIMYECTBY OOydYaromuxcsi, pabdouyuM MECTOM TpenojaBarelisi, TEeXHUYECKUMU
CpEIICTBAMH.

TexHuueckue cpeacTsa 00ydeHus:
- KOMITBIOTED;
- IPOEKTOP.

3.2. UndopmaunoHHoe odecnievyeHrne 00yueHust

OcHOBHbIE HICTOYHHUKH:

1. N. b. Aradgonona. buonorus : 6a3oBbiii ypoBeHb. YueOHuk CIIO. - MockBa
IIpocemenne, 2024. - 271 c¢. - ISBN 978-5-09-113524-4. - URL:
https://ibooks.ru/bookshelt/394619/reading (mara oOpamenusi: 18.12.2024). - Tekcr:

DIIEKTPOHHBIM.
2. AragonoBa W.b. buonorusa : 0a30Bblid YpOBEHb : MPAKTUKYM. Y4EOHHK

CIIO. / N.b. AradonoBa, B.I1. CuBornazos. - Mocksa : [Ipocsemenue, 2024. - 112 c. -
ISBN 978-5-09-112641-9. - URL: https://ibooks.ru/bookshelf/394618/reading (nara
obpamenus: 18.12.2024). - TeKCT: 2IEKTPOHHBIM.

3.3. ®opMbI U METO/IbI IPOBEACHUSA 3AHATHI

JIJist mpoBeIeHHs 3aHATUI UCIIONB3YIOTCS JICKIIMOHHBIC 3aHSATHUSI, UHTEPAKTUBHbBIC
JEKIMK, 3aHATUS C TPUMEHEHHEeM WH()OPMAIMOHHBIX TEXHOJOTUM, 3aHSATHS C
HCITOJIb30BaHUEM METO/1a MOJIEPAIINH, TPYIITOBBIC TUCKYCCHH.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JNCIUIIJINHBI

KOHTpOJII) N OLCHKAa PpPE3yJIbTaTOB OCBOCHHA JUCHUIINIMHBI OCYHICCTBIIACTCA

IMPCIIoAaBaTCJICM B IIPOLCCCC IIPOBCACHUA ITPAKTHICCKUX BaHHTHﬁ, TCCTUPOBAHUA.

MeTtoanl
Pe3yabTarnl 00yyeHus Kpurepum oueHkn

OIleHKH
IIpenmerHble:
c(hOpMUPOBAHHOCTH 3HAHUH 0 MecTe U poiu Ouonoruu | OObSICHEHUE BKIIaaa TectupoBanue,
B CUCTEME HAy4YHOTO 3HAHUS; () YHKIIMOHATIHLHOU OMOJIOTMYECKUXTEOPUH B | BBIITOJIHEHUE
IPaMOTHOCTH Y€JI0BEKa JIJISl PEIICHHSI )KU3HEHHBIX dbopmMupoBanue MPAKTUIECKUX
npodiem COBPEMEHHOM 3amad

€CTECTBEHHO -HAyYHOM
KapTUHBI MUPa

c(OpPMUPOBAHHOCTh YMEHHS PACKPbIBaTh COJECpIKAHUE

OCHOBOIIOJIATAIOIIMX ~ OHWOJOTHYECKUX TEPMHUHOB H
MOHATHI: )KU3Hb, KJIETKA, TKaAHb, OPTraH, OPraHu3M, B,
omorieHo3,  Ouocdepa;

MpeBpalleHNe

nomyJjdanus, 9KOCHCTEMA,

MeTabonmm3M  (OOMEH BEHIECTB W

romMeoctas (camoperynsuus), OHOCHHTE3

CTPYKTYpHasA OpraHu3anus KHUBBIX CHUCTEM,

SHEPTHH),
Oenka,
JMCKPETHOCTh, CAMOPETYJISIIHS, CAMOBOCIIPOU3BEIICHHE

(penponykuusi), HaciaeICTBEHHOCTb, W3MEHYHMBOCTb,
SHEPro3aBUCUMOCTb, POCT W Ppa3BUTHE, YpPOBHEBAs
OpraHu3arus

Briasnenue €IUHCTBA
KUBOH a HEXUBOH
MPUPOABI, POACTBO

JKMBBIX OPpraHnu3MoOB

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPHIBATH COJCpPKAHUE

Anamms u OILlEHKa

OCHOBOIOJIArarolux  OWOJIOTMYECKUX  TEOpUl M | OMOJOrMYECKUX TEOpHi
TUIIOTE3: KIETOYHOW, XPOMOCOMHOM, MYTallMOHHOMH, | U TUIIOTE3
9BOJIFOLIMOHHOM, IPOUCXOXKACHUSA KU3HU U YEIIOBEKa

c(OPMHPOBAHHOCTH yMeHUs packpbiBath | [Ipumenenue
OCHOBOIIOJIAraromue  OMOJOTMYECKHE  3aKOHBl U | OMOJIOTMYECKHX 3aKOHOB

3akoHomepHoctu (I. Mennens, T. Moprana, H.U.

BasunoBa, 3. Tekkens, ®. Mromiepa, K. bopa),

rpaHulibl UX MPUMEHUMOCTH K JKUBBIM CUCTEMaM

K )XUBBIM CUCTEMaM

MpUOOpPETEHUE OMbITA MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHUS, WCIOJIB3YEeMBIX B OHOJOTHU:
HAOIIO/IEHUSI ¥ OMHMCAHUS JKUBBIX CHUCTEM, TIPOIECCOB U
SIBIIGHUI; OpraHU3allii U TPOBEIACHHS OMOIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBMKCHHUS THIIOTE3, BBISBICHUS
3aBUCHMOCTH MEXJy HCCIICyeMbIMH BeIHMYNHAMH,
00BLICHEHHUS

ITOJTYUYCHHBIX PE3YIbTATOB n

dhopmymupoBaHUs HCTOJIb30BAHUEM

Hay4YHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

BBEIBOJOB C

O0o3HaveHne BIUSHUSA
DKOJIOTHYCCKUX
(hakTOpOB Ha KUBHIE
OpraHU3MBbl, BIUSIHNE
MyTareHoB Ha pacTEHUS,
’KHBOTHBIX M Y€JIOBEKA;
Omucanne
YCTOWYUBOCTH,
Pa3BUTHUS U CMEHBI
DKOCHCTEM;
H3noxenue
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HE00X0IUMOCTH
COXpaHEHHS
MHOT000pa3us BUJIOB

Cc(OPMHPOBAHHOCTh YMEHHS BBIACIATH CYIICCTBEHHBIC
MPU3HAKH BUPYCOB, KIIETOK MPOKAPHOT U JYKAPHUOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB,
BUJIOB, OHOTCOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHUS YHEPTUU B
KJIETKE, ¢dorocunTesa, IUTACTHYECKOTO U
HHEPreTUYECKOro oOMeHa, XEeMOCHHTEe3a, MMHTO3a,
Meii03a, OIUIONOTBOPEHUS, PA3BUTHUA M PA3MHOXKEHUS,
MHIUBUAYAJIBHOTO Pa3BUTUs OpraHu3Ma (OHTOIE€HE3a),
O0OppOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOIO OTOOpa,
BUI000pa30BaHusl, IPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene OOWTaHWs, BIMSHHUS KOMIIOHCHTOB DKOCHUCTEM,
AQHTPOIIOTEHHBIX H3MEHEHHWH B HSKOCHCTEMaxX CBOEH
MECTHOCTH, KpPYrOBOPOTa BEIIECTB M MpPEBpaIlCHHE
SHEpruu B Ouocdepe

Brinenenue
XapaKTepHBIX
MPU3HAKOB AKHUBBIX
OpraHu3MOB u
OMOJIOTUYECKHIX
IIPOLIECCOB;
CpaBHeHue
XUMHUYECKOTO  COCTaBa
TEJI KUBOU M HEXKUBOU
IPUPOJIBI;

CpaBHeHue 3apopbllei
YyeloBeKa U JIPYTHX
JKUBOTHBIX;

CpaBHEHHE TPUPOIHBIX
KOCUCTEM u
arpo’KOCUCTEM  CBOEH
MECTHOCTH;
CpaBHEeHHE  TPOIECCOB
(ecTecTBEHHBI u
UCKYCCTBEHHBIH  0TOOp,
noioBoe u  Oecrnoinoe

pa3MHOKEHUE)
c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATH MoiydeHHble | OObsICHEHNE
3HAHUA A 00bSICHEHUs OMOJIOTMYECKUX IMPOLIECCOB U | OMOIOTMYECKUX

SBJIIGHUHM, JUIsI TPUHATUS TNPAKTUYECKUX pELIECHUH B
MOBCEJJHEBHON  JKM3HM C  IEIbl0  oOecreueHus
0€30MacHOCTH  CBOEro  370pOBbsl U 3J0POBBS
OKpY>KaloIuX JIoAeH, coOIroAeHus 310poBoro oopasa
KU3HU, HOPM I'DaMOTHOI'O IIOBEJIEHUS B OKPY’KAOLIEH
NPUPOJHON  cpele; TMOHHMaHue  HEOOXOIUMOCTH
HCIOJIb30BaHUS JOCTUKEHUH COBPEMEHHOIN OMOJIOTUU U
OMOTEXHOJIOTHH JUISt paloHaIbLHOrO

MIPUPOIONOIB30BAHUS

MPOLECCOB U SIBJICHHUIA;
IIpunsarue
MIPAKTUYECKUX PELICHUI
B [IOBCEIHEBHOM XU3HH;
IIpumeHeHue
JIOCTHKEHU I
OMOJIOrMYeCcKON HaAyKH
JUISL PAlIMOHAIIBHOTO
MIPUPOJONOIB30BAHMS

c(OPMHPOBAHHOCTh YMEHHS pellaTh OHOJIOTHYECKHE
3a/1a4H, COCTaBIATh  TI'EHOTUIIMYECKHE CXEMBI
CKpPEIMBAaHUA JJI1 Ppa3HbIX THUIIOB HACJIEJOBaHMS
IIPU3HAKOB y OPTaHU3MOB, COCTABIIATh CXEMBI IIEPEHOCA
BEUIECTB M JHEPrHMH B HKOCHCTeMax (LenH MHUTaHusi,
MUIIEBBIE CETH)

BelnionHenue pemenni

AIIEMEHTaPHBIX
OMOJOTHYECKUX 3a1a4;
Cocrasiienne
3JIEMEHTAPHBIX CXEM
CKpEIINBaHHS,

Omucanne CXEMBI

epeHoOCa BCIIECTB U
nepeaadn SHEpPTrUun B
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AKOCUCTEMAX (uenm

MATAHUSA)

c(hOPMUPOBAHHOCTh YMEHHH KPUTUYECKH OIICHUBATH

uH(bOpMaLIHIO OMOJIOrHYECKOTo coJiepKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
HUCTOYHUKOB  (cpeicTBa uHpopMaIuu,

HAyYHO-TIOMYJISIPHBIE MaTepUalbl); WUHTEPIPETUPOBATH

MacCoOBOU

JTUYECKUE AaCIEKTbl COBPEMEHHBIX MCCIICJOBAHUN B
Ouosiornu, MeAULMHE, OMOTEXHOJIOTHH; PACCMATPUBATD
rio0abHbIe DKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOUICHUIO K HUM

COOCTBEHHYIO IMO3HIIHIO

OneHka J0CTOBEPHOCTH

MOJTy4YEHHOMN
uHpopmanuu,
paszpaboTka nyTei
pelieHus  TJI00aTbHBIX

IKOJIOTHUYECKUX MPOOIEM

c(OPMHPOBAHHOCTh YMEHHU CO37aBaTh COOCTBEHHBIC
MUCHbMECHHBIC M  YCTHBIC
Owosornueckoid  wmHpopmanmuu U3

COOOIICHUST Ha OCHOBE
HECKOJIbKUX
HCTOYHHUKOB, TI'paMOTHO HCIOJIb30BaATh NOHITHUNHBIN
anmapaT OMoJorun

Hcnons3oBanne
pPa3IMYHBIX HCTOYHUKOB
0MOJI0rHYeCKO
uHpopmauu IS

HOJITOTOBKH COOOIIEHMIA

BOl'[pOCLI AJIA l'IpOMe)KyTO‘IHOﬁ arTrecralmmmu

1. Ilepeunciure ypoBHH OpraHU3alUU KU3HU (MOAPOOHAsT XapaKTEPUCTHKAOJIHOIO

U3 HUX)

N

CAHUHCTBO OMOXMMHUYECKOTO COCTaBa)

Jlunu el BUIIBI, cocTaB, QYHKITUU

ANl o

byHKIIMN

JlaliTe XapakTEPUCTUKY KPUTEPUSM >KU3HU (POCT, CIO0KHOCTH OPTraHU3alINH,

benku: cocraB, cTpoeHue, CTPYKTypa, CBOMCTBA U (DYHKITUN
VYTIeBobI: BUIBI, COCTAB, CBOMCTBA U (PYHKITUN

Hyxnennoseie kucnotel. JIHK: crpoeHme Momekyinbl, MaTpU4HBIA CHHTE3,

7. Hyxneunossie kucinotsel. PHK: ctpoenue, Buapl, GyHKIMH

8. AT®: crpoenue, PyHKIIUU, CHHTE3

9. Co3ngaHue U OCHOBHBIE TOJIOKEHUS KIETOUHON TEOPUHU

10.

Bupychl, 0COOEHHOCTH CTPOEHUS, B3AaUMOJICHCTBHE C KIIETKAaMHU

11. Knerounsiii ientp. Pubocomsr: crpoenne, PyHKIUU

12.  Muroxouapuu. [Inactuasl: ctpoenue, QyHKIIUU

13. Kiaccudukanusi opraHu3MOB MO TUITY TUTAHUS

14. DHepreTuyeckuii 0OMEH: Talbl XapaKTEPUCTHKa, o011as Gpopmyia
15. T'eneTuka, OCHOBHBIE TOHATHUS

16.CooTHOIIIEHHE XPOMOCOMHBIX THIIOB IOJIOB B PA3HBIX IPYIIAaX OPraHU3MOB

17.HacnencTBeHHas ©3BMEHUMBOCTh. MyTanuu, NpUYUHBI MyTalui

18.0OcHOBHBIE TOCTHKEHUS U HANIPABIICHHS] COBPEMEHHOW CEJIEKIIUU

19. Metonp! cenekunu pacTeHH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB




20. Cucrema npupoabl K.JIuaHes

21.9Bomounonnas teopus JK.b.Jlamapka

22. OBomtounoHHas teopus Y. JlapBuHa

23. JIBMKyIIHAE CUIIbI DBOIIOLIUN

24. Bupn, Kputepuu BUaa

25. TlpucrocoOaeHHOCTh OPTAaHU3MOB KaK pe3yJIbTaT ECTECTBEHHOTO 0TOOpa

26. ®Dopmbl ECTECTBEHHOTO 0TOOpa

27. Bunoobpa3oBaHue, MUKPOIBOJIIOLIHS

28. Hanpasnenus sBomtonuu: apomopd o3, uANoaanTanus, AereHepanus

29.  OcCHOBHBIE HJIEH O IPOUCXOXKICHUHU KU3HU HA 3eMJIC

30.I'mnoTe3a caMmonpor3BOIBHOTO 3apOKIACHUS JKU3HU

31.Teopusi OMOXUMHUYECKON IBOJIOIINU

32.Pa3BuTHe KU3HU B Pa3HbIE IPbI

33.IIpoucxoxaeHrEe U IBOJIIOLIMS YETOBEKA

34. Yenoseueckue pacsl

35. OOmias xapakTepucTUKa 3KOCUCTEM

36. CTpykTypa 3KOCUCTEM

37. Ilumesble cBs13u. KpyroBopoOT BEIIECTB ¥ SHEPTUU B SKOCUCTEMAX

38. B3auMOOTHOIIEHUSI MEXIy OpraHU3MaMu B  JKOCHUCTEMax: CHUMOMO3,
Mapa3uTU3M, HEUTPAIA3M

39. Vwuenue B.U. Bepnaackoro o 6uochepe

40. XapaKTepuCTHKA MPUPOHBIX PECYPCOB: UCUEPIIAEMBIX U HEUCUEPITAEMBIX

41. 3arpsasHeHus Bo3ayxa 1 MUpoBOro okeana

42 . AHTPOINIOTCHHBIE U3MEHEHUS ITOYBBI

43. 3arpszHenus: ornocdepol

44.0OxpaHa npupoAbl ¥ NEPCIEKTUBBI PALIMOHAIBHOTO TPUPOIOTIOIH30BAHUS
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