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PaGouas mporpaMma yd4eOHOro Kypca Io Omomormu Juis 11 kimacca IOANEPKHBACT
[IPOrpaMMEBIH MaTepual Cpefiedf MKONMBI W TOCTPOSHa Ha OCHOBE aBTOPCKOH IPOTrpaMMBL
cpemuero o0mero o0pa3oBaHUA IO 6uonormu g 10-11 xmacca «buomorus. buonorndeckue
cHcTEMBI H TIporecchl» (mpodmibHbil yposers) aBropoB A.B. Tepemosa, P.A. IlerpocoBoi
(uspmarenscTBo «Bmagoey, 2018).

«IIpaxTuKy™m 1o 6momoruiy» B 11 Kiacce HpefHa3HAYEH Ui TOTO, YTOOBI ydaluecs
CMOTJIH OIIPEIETHTECA C JATbHEHIIM IPO(hECCHOHANBHEIM BEIOOPOM, KOTOPBII CBSI3aH ¢ KAKOH-
60 OTpaciBi0 GHONOTHYeCKol HayKd (MEIHLMHOM, arpoHOMueH, skomorued u zp.). Kpome
TOTO, MAHHEIA KypC, TTOIep/KUBAIOmIIit 6a30B0e 00pa30BaHUE B CTAPIIEH MIKOIIE, CIIOCOOCTBYET
IPO(HILHOM MOATOTOBKE YUaIUXCA, YITyOIIeT B paciupsieT HX OHOIOrHIecKHe 3HAHHUS.

B macrosimee BpeMs 6HOnornueckoe 00pa3oBaHUe MODKHO OOECIEYUTh BEITYCKHUKAM
BEICOKYIO GHOTOTHYECKYIO, SKOIOTHYECKYI0 U IPHPOJIOOXPAHHYIO TPaMOTHOCTB. PemmTh 5Ty
38749y MOKHO Ha OCHOBE IPEEMCTBEHHOTO pa3BHTHSl 3HaHME B 001aCTH OCHOBHBIX
6HOTOTMYECKHUX 3aKOHOB, TeOpuit M uuel, obecreunmBaromux QYHIAMEHT JUIA MPAKTHYCCKOHU
JIeATENbHOCTH yYaIuxcs, GOPMUPOBAHUS UX HAYYHOTO MHPOBO33PEHHS.

B yueGHOM MPOIIECCe UCIONB3YIOTCS:

Vue6nuk: Buonorus. 10 xrace. A.B. Tepemos, P.A. ITerpocosa - M.: Jlpoda, 2021
Vae6uuk: Bruonorus. 11 kiace. A.B. Tepemos, P.A. Tletpocosa - M.: Jlpoda, 2021.
CoriiacHO y4eGHOTO INIaHa WIKONLI Ha M3ydeHHe ydeOHoro kypca «IIpakTHKyM IO
OMOJIOTHHY BEIAENsIeTCS | yac B HeAeO, 33 Jaca B IoJ.

1. IlnarEpyeMble pe3yJIbTAThI 0CBOEHHs yI1e0HOro Kypca
JIugnoCTHBIE, BKIIOYAOIIHE TOTOBHOCTE U CIIOCOOHOCTH 00y9aroIuXest K CAMOPa3BUTHIO U
JIMIHOCTHOMY CaMOOIpEJENeHno, COPMUPOBAHHOCTE HMX MOTHBAIMM K OOYYCHHIO U
IIeJIeHAPARICHHON [T03HABATEIFHON JEATENPHOCTH, CHCTEMBl 3HAUHMBIX CONMAIBHBIX H
MEKIHYHOCTHEIX ~ OTHOIIEHWM,  II€HHOCTHOCMBICIOBBIX ~ YCT@HOBOK,  OTPaKAIOMIUX
JUYHOCTHEIE U TPAXKIAHCKHUE IO3ULIMHU B IEATCIBHOCTH.
MeranpeaMeTHbIe, BKIIOUAIOIHE OCBOCHHE 00yJalOMUMUC MEKIPEIMETHBIX OHITHH 1
VHUBEPCANBHEIX yaeOHBIX JIEHCTBHH (PEryIATHBHEIE, TO3HABATENBHEIE, KOMMYHHKATHBHEIC),
CIIOCOOHOCTh WX MWCIONB30BAHMS B [I03HABATENFHOM M COLMAIBHOM  MPAaKTHKE,
CaMOCTOSITEIFHOCTE B IUIAHUPOBAHWK ¥  OCYIIECTBIGHHM Y4YeOHOH JESTEIbHOCTH U
OpraHM3aliE y9e6HOTO COTPY/HUYECTBA C IIEJAroraMH M CBEPCTHHKAMH, CLOCOOHOCTH K
IOCTPOSHHIO HHANBHIYabHON 06pa30BaTeIbHON TPAEKTOPUH, BIIAIEHAE HABBIKAME YIe0HO-
HCCIIENOBATENLCKOM, TPOSKTHON U COLAANbHOM NEATCIBHOCTH.
IIpeaMeTHBIE, BKIIOYAIONIME OCBOCHHE 00YJaIOMMMHUCS B XO/IE U3yYeHHs yIeOHOro Kypea
yMeHHs, cremubuyeckre i NAHHOM IPEIMETHOW 0ONacTH, BHIBL IEATENBHOCTH IIO
TIOJTYHEHAIO HOBOTO 3HAHHS MO GHONOTHH, €r0 MPeo0pa3oBaHyIo H IPUMEHEHHIO B YICOHBIX,
Y4e6HO-TIPOEKTHEIX U COLHATIBHO-IPOSKTHEIX CHTyalUsX, GOPMUPOBaHHE HAYIHOTO THIIA
MBIIIJICHHS], BIaJCHHE HAYYHOH TEPMWHONOTHEW, KIIOYEBLIMH IIOHSITHSIMH, METONAMU H
OpuEMaMu.
IlpeqMeTHBIMH pe3yJbTATAMH Ha O5Talle CPEIHEro oO0Iero oOpa3oBaHUs SBIACTCH
Hpojo/mkeHre HOPMUPOBAHUS HAYYHEIX 3HAHUH O JKMBOM IPUPOJE W 3aKOHOMEPHOCTAX €€
DasBUTHSA, TEPBOHAYATBHEIX, CHCTEMATH3MPOBAHHBIX IIPEJICTABICHUHA O OHOTOTMYECKHX
0OGBeKTaxX, MpOIEccax, SBIEHHAX, OCHOB 9KOTOTMYECKOH TI'DAMOTHOCTH, CHOCOOHOCTH
OIEHWBATh TOCIEACTBHA JEATEIBPHOCTH dYelOBeKa B IPHPOJE, IPHOOPETEHHE OIBITa
HCIIONG30BAHKS ~ DA3NMYHBEIX ~ METOJOB  HCCUenoBaHHA  (HaOmIomeHws,  OIBITOB,
SKCIIEPHUMEHTOB).
BbinycKHUK ROYYUU 803MOHCHOCHID HAYUUMbCA:
—  Opeanu306w16aML U NPOGOOUMb UHOUBUOYATLHYIO UCCTE006AMENbCKYI0 0emelbHOCb No
Guonozuu  (unu  paspabamvisamv — UHOUGUOYANbHLILL  NPOEKMm).  6blOSU2AMb  2UNOMEsb,
nianuposame  patonty, ombupamv U Npeodpasosbléamb  HeobXo0umMylo  UHPOPMAyuUIo,



NpOBOOUMb IKCHEPUMEHNIbL, UHINEPIPEMUPO6ams De3ybmarnel, Oenan 8b1BOObI HA OCHO6E
NONYYEHHVIX Pe3yIbMAmos, nPeOCMasisime nPOOYKM C60UX UCCTIE00BAHUT;

—  NPOEHO3UPOEaMb NOCAEOCMBUS COBCIEEHHBIX UCCTO08AHUIU C YHemnOoM SMULECKUX HOPM
U dKON02UYECKUX Mpebo6aHUT,

—  gwlOensmb  CywecmeeHHbvle 0COOEHHOCHU HCUSHEHHBIX — YUKILO8
npedcmasumeneti pasHelX 0mMOeN08 pPACHEHUtl U MUN0E JICUBOMHLIX, u30bpaxcams  YuKivl
PAa36UmMsl 8 8U0e CXeM,

—  QHANU3UPOBAMbL U UCHONB306AMb 8 PeUleHUn Y4eOHbIX U UCCIe008ameNbCKuX 3a0ay
UHOPMAYUIO O COBPEMEHHBIX UCCTO0EAHUSY 6 OUON02UL, MeOUYUHE U IKOLO02UL,

—  apeymeHmuposamv Heobx00UMOCMb CUNME3A eCHIECEEHHO-HAYYH020 U
COYUOYMAHUMAPHO20 3HAHUS 8 INOXY UHPOPMAYUOHHOU YUGUTUSAYUL;

—  MO0Oenuposamv UsMeHeHUue SKOCUCTEeM N00 GNUAHUEM DA3NUYHBIX 2PYNN (AKMOopos
OKpydHcaioujeti cpeobl,

—  @BIABIAMb 8 npoyecce UCcne008amenbCKoll oesimenbHoCmu NoC1e0Cmeus.
AHMPONO2EHHO20 B030€liCHEUs. HA 9KOCUCTEeMbl €60€20 pe2UONd, npednazame CHocoowl
CHUDICEHUS. AHMPONO2EHH020 6030eUCHIBUS HA IKOCUCTeMbL,

—  ucnonp3osams nMpuobpemennvie KOMREMEHYUU 6 NPAKMUYECKOU OesmeNbHOCu U
noscednesnoil  ocusHy  OnsL  npuoBpemenus  onvima  OesmenbHOCHU,  npeoulecmeyiouen
npogeccuonansyHoil, 6 0CHo6e Komopoti nexcum 6uo102us KaK yueoHvi npeomen.

1. Copaep:xxanue y4e0HOIo Kypca

Pa3nen 1. BuoJioruyeckne CHCTEMbI, IPOIECCH] H HX H3y4YeHHe

[MomsTre o cucteme. Opranu3anyst OHOTOTHYECKUX CUCTEM, CTPYKTYpPa, OCHOBHEIC
IPHHIAIEL,  pa3sHooOpasue. YpoBHH OpraHW3aIy JKABOTO: MOJIEKYIISIPHO-
TeHETUIECKUH, OpraHOMIHO-KJIETOYHBI,  OpPraHM3MEHHEIH, IOy IHOHHO-BUIOBOM,
GHOTreOIeHOTHUECKHH (JKOCHCTEMHEIIT), bnocdeprsIit. [Iporeccsl, MpOUCXOIIIHUE B
6uocuctemax. OCHOBHEIE KpUTEPUH HUBOTO. JKW3HB Kak GopmMa CyIeCTBOBAHIS MaTepPUH.
OmnpeneneHus IOHATHS «KH3HBY.

MeToBl H3yIeHHMs OHONOTHIECKAX CHCTEM U Iponeccos. Haydrnoe mosxanue. MeToIE!
OHOIOTHIECKIX UCCIEAOBAHUM.

Pasnen 2. I{luTosorus — HayKa 0 KJeTKe

KieTka — CTPYKTYpHO-(QYHKIMOHATbHAS EIMHHNA JKHUBOTO. VICTOpHs OTKPBITHA
knetkn. PaGorer P. ['yka, A. Jlepenryka. Knerounast teopust T. Illsamma, M. Illne#nena, P.
Bupxosa. Paspurne mwronmorust B XX B. OCHOBHBEIE IONOXEHHS COBPEMEHHOH KJIETOYHOHU
teopun. Ee 3Hauenue is Pa3BUTHs OMONOTMM H IIO3HAHWS NPUPOABL METOIE! H3ydeHHA
KJIETKH.

Paznen 3. Xumudeckasi opranusanus Kiaerkd (7 4acos)

XUMHYECKHH COCTAaB KIETKH. Makpo-, MHKPO- U YIbTPaMHUKpO3IeMEHTEHL. Bona, ee
(hHU3UKO-XMMHIECKHE CBOKMCTBA i OHONOTHYECKas poiib B KieTke. CBOOONHAS U CBA3aHHAS BOJIA.
Ponp BOABI KakK PACTBOPUTENS, YdYacTHE B CTPYKTYPHPOBAHWH KICTKH, TEIIOPEryIIAHH.
MunepansHEIE BEMECTBA KISTKU, HX OHonorudeckas poib. POllb KATHOHOB X @HHOHOB B KIIETKE.
BydepHEle crucTeMbl KIIeTKH: GocdaTHas, kapboHaTHast, GeIKoBast.

OpraHpYecKre KOMIOHEHTHI KJICTKH. DBelnk#. AMMHOKHCIOTHBIA COCTaB OEJKOB.
CTpyKTypHl GelMKoRO# MomeKyisl. [IepBudHas CTpyKTypa Genka, menTuiHas CBsi3b. BTopudHas,
TpeTHUHas, deTBepTHIHas cTpyKTyphl CBoiicTBa Genkos. Kmaccupukanust Genxkos. QyHKIMH
OenKoB.

VrineBomsl. MoHOCaxapyibl, IWCaxapHIsl W IONMcaxapuisl. buonormyeckne
nonuMepsl. O6umit wiaH CTpoeHUS U QU3NKO-XUMHUIECKHE CBOUCTRA.

Bronorndyeckue QyHKIUY YIIEBOIOB.



JTHITHIBL — BHICOKOMOIIEKYIIPHEIE CIIOKHBIE dupsl. OOl MIaH CTPOEHHS 1 HU3HKO-
XUMI9ecKre cBoicrsa. [uapoduimsHo-ruapodobHsle cBoicTBa. Kiaccuburarnus JHIHELOB.
TpPUTIHIEPUIBI, BOCKH, CTEPHIBL, HOCHOTHIIIEL

Bronorndeckas poiib JIAIIUIOB B KIIETKE.

Hyxneunossie xuenotsl. JJHK m PHK. CTpoeHme HYKIEHHOBBIX KHCIOT: caxap,
docdar, azoTucTeie OCHOBaHHUS. KOMIUIEMEHTAPHBIE OCHOBAHMS. Crpykrypa IHK — npoiHas
crirpais. Mectonaxoxkaenue 1 Guonorndgeckue Gynxiun JTHK. Bier PHK: undopmanmonHas,
TpaHCIOpTHAs, pubocoManbHast, BUpyCHasL.

®yuxnpa PHK B ketke. AT®, cTpoenue, 3HaUeHHE, PYHKIHS.

Pazgen 4. CTpoeHue 1 GyHKIUH KJIETKH

DyKapuOoTHas ¥ IPOKAPHOTHAS KIETKW. HapyxkHas KI€TOYHAsd ITa3MaTHIecKas
membpana. CTpoenre MEMOPAHEL, €€ CBOMCTBA U (QYHKIHUH.

TpaHCcIopT BemecTs depe3 Membpany. KieTonas obonouka PACTUTENBHON KIETKH.
IluTomnasMa M ee OpraHoufibl BakyomnsdpHas cucreMa KISTKH: 3HJOIIa3MaTH4eCcKas CeTb,
ammapar [ ONbIDKH, JM30COMEL, BaKyolb C KIETOYHBIM COKOM, COKPAaTHTENBHBIE BaKyOIH.
[loNyaBTOHOMHBIE ~ CTPYKTYpl ~ KJICTKA: MMTOXOHJPMM H  IUIACTHABI  (XJIOPOIUIACTEL
XPOMOILIACTHI, JefkorutacTsl). Mx crpoenne u dynkimu. HemeMOpaHHBIe OPTaHOMIBI KIETKIL:
pUGOCOMEI, KIETOYHBIH [EHTP, MUKPOTPYGOUKH ¥ IUTOCKENET KICTKH. OpraHOM/IBI ABHKEHUS —
PECHUYKH U KIyTUKH. KieTodHbIe BRIFOUCHI.

Slmpo — perymaTopubiii meHTp KieTkH. OCOGEHHOCTH —SNEPHOH — MeMOpaHBL
Kapuomiasma, XpoOMaTHH, SPEIIKO. XPOMOCOMEL.

CTpoeHre HpokapuoTHOM KieTkd. OCHOBHBIE OTJIMYATENbHBIE OCOOGHHOCTH KIETOK
poxaproT. POpMBEI B pasMepbl IPOKAPHOTHON KieTkH. PasHooOpasue KIETOK: PacTHTEIbHAS
JKUBOTHas, TpuOHadt, OakrepuanbHas. OCOOEHHOCTH CTPOGHHS DPACTHTENBHON H JKMBOTHOH
KIIETKH.

Paznen 5. O0MeH BelecTB U NpeBpalleHne SJHEPIHU B KJICTKeE

ACCHMUIAIMS ¥ JIACCUMIJLIIUS — JBE CTOPOHBI €IHHOTO Ipollecca Merabonm3ma.
Tumbl O6MeHa BENIECTB: a3pOOHEIM ¥ aHadpOOHbIA, aBTOTPOQHBEIN H IeTEPOTPOGHEIA.
DHepreTHyecKoe obecmeueHne KiueTku: npespamesne ATO B mporeccax oOMeHa BEIIECTB.
DepMeHTATHBHBIN XapakTep peakiuil KieTouHoro meraGonmmsma. DEpMEHTEI, WX CTPOCHHE,
CBOMCTBA M MEXaHWU3M JIEHCTBHSL.

3aBUCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEaKIUi OT Pa3IMIHEIX (aKTOPOB.
TlepBudHBI CHHTE3 OPraHMYECKHX BEIIecTB B KieTke. [Imactudeckuit o6MeH. DOTOCHHTES.
CpeToBast u TeMHOBas (a3sl. Ponb xyopomnactoB B GoTocuHTese. IIpeobpasoBanue COMHEYHOMR
SHEPrUd B SHEPTHIO XMMHUYECKUX CBsi3el. IIpOAyKTHBHOCTD (OTOCHHTE3a. BugHme pasuIHbX
axTopoB Ha cKopocTh hoTocuHTe3a. 3HaueHHe POTOCHHTE3a. XEMOCHHTES.

DueprerTrdeckuii o6men. Tpu sTama sHepreTHyeckoro obMeHa. 110AroTOBHTENHHBIH
STal: OpraHHLIM W KIETOYHEIH ypoBeHb. Ponb JM30coM B MOJTOTOBHTENLHOM STAIe oOMeHa
BEIIecTB. | JIMKOMH3 — OECKHCIOPOMHOE PACIICIUIEHHE IIIIOKO3bL. bHonornieckoe OKUCICHHE,
AT KJIETOYHOE JbIXaHwe. POMb MHUTOXOHIAPHM B IpoIeccax OHONOTHYECKOTO OKHCIICHHUS.
MeMOpaHHBIH XapakTep peakiuil OKHCIHTENsHOTo (ochopmmposanus. lIpeuMymecTsa
aspo0HOTO IMyTH OOMEHa BEIIECTB IEpesl aHaspoOHBIM. D(PQEKTHBHOCTD IHEPTETHHYECKOIO
obMeHa.

Peaknuy MaTpEYHOTO CHHTE3a. IIPUMHIMI ~KOMIUIEMEHTApHOCTH B PEaKIMAX
MATPHYHOTO CHMHTE3a. Peanmsauys Hacle[ACTBEeHHON wmHOpManui. I'eHETHYECKHMH KOI, €ro
cBoifcTBa. Tpamckpummus — Matpuunbii cuutes PHK. Tpamcmsanus — GuocmHTes Oenxa.
KoaupoBaHie aMHHOKHCIOT. Porb pu6ocom B GHOCHHTE3e OelKa.

Perysusimust OGMEHHBIX MPOIECCOB B KieTKe. I mmoTesa onepona (@. XKakod, XK. Mamno).
[TonsTHe 0 KJIETOYHOM T'OMEOCTA3E.



Pazgeun 6. JKuzHeHHBIH NHKJ KIETKH

Knerounsnt muki1. VaTepdaza u MuTo3. OCOOEHHOCTH NPOLECCOB, MPOTCKAOMUX B
unTepdaze. IloAroropka KICTKH K JACICHUIO. [IpeCHUHTETHIECKHH, CUHTETUYCCKAR |
MOCTCHHTETHUECKHH eproisl nHTepGhashl. PermmuKanusd — peakius MaTpHIHOTO CHHTE3a JIHK.
Crpoenne xpomocoM. lIoHATHE O XPOMOCOMHOM Habope — KapuoTune. JIMIUIOMIHBIA H
TaIIOMIHEI Habophl XpOMOCOM. I'OMOTOrHaHbIE XPOMOCOMBIL.

Jlenenne KneTku — MuT03. CTanuy MuTo3a. KapuoKHHE3 U IUTOKUHES.

BHOTOrHYECcKOe 3HaUeHHE MUTO3a. AMHTO3. [leMoHcTpanun
TAGTHAI, PUCYHKOB, CXeM, MOKa3BIBAFOIIMX IICPHOMBl JKM3HEHHOTO IHK/IA KICTKH, CTaliHi
MHTO32; MO ¥ aNTUIMKAIH XpPOMOCOM; MAKPOIIPENapaToB XPOMOCOM ¥ MHUTO34.

Paznen 7. Ctpoenne u QyHKIHH OPraHH3MOB

OpranmsM Kak exuHoe 1enoe. CTPYKTYpPHBIE JacTH OPraHH3MOB. OHOKJIETOYHBIE U
MHOTOKJICTOUHBIE OpraHu3Mbl. OCOOEHHOCTH CTPOCHUS U KM3HEACATCIBHOCTH ONHOKIICTOYHBIX
opraum3moB. Opranessl. KonoHAaTbHbIE OPraHu3MBL. B3auMOCBs3b yacTell MHOTOKJIETOYHOI'O
opranuzMa. QyHKIHS.

Cuctema oprasoB. Annapar. @yHKIHOHAIBHAA CHCTEMA.

TKaHH pPAacTHTENHHOTO X JKHBOTHOTO Oprasu3Ma. THIBI PaCTUTENBHBIX TKaHEeH:
obpa3oBaTenbHast, MOKPOBHASA, MPOBOJSIIAs, OCHOBHAS, MEXaHUICCKas. OcoBeHHOCTH CTPOSHHUS
1 MECTOHAXOK/ICHHS TKAHEH B OpraHax pacTeHMH. THWIIbl KHBOTHBIX TKAHEM: SMHUTEIMAIbHAL,
COeIMHUTENIbHAS, MBIIIIeYHAasd, HEPBHASL.

Oco6eHHOCTH CTPOSHUS U QYHKIIMOHHPOBAHUS.

Opranbl. BereraTWBHEIE ¥ TCHEPATHBHBIC OPTaHBI pacteHuid. OpraHel U CHCTEMBI
OpraHOB UeNOBEKa U KUBOTHBIX.

Omopa Tema Oprasu3MoB. Kapkac —pacTeHHH. CkeneTbl OJHOKJIETOYHEIX |
MHOTOKIIETOUHBIX JKHBOTHEIX. HapyKHBI ¥ BHyTpeHHHH ckeneT. CKeleT II03BOHOYHBIX
JKHBOTHBIX ¥ ueoBeka. CTPOEHNE U THIIBI COEIMHEHHUS KOCTEH.

JlBrkeHnue OpraHu3MOB. JIBHJKEHHE OJHOKJICTOYHBIX ~OpraHM3MOB: ameOOouTHOE,
KTYyTHKOBOE, pecHHuHOe. J[BWKCHHE MHOTOKIETOYHBIX pacTeHW#: TPONM3MBEI W HACTHUU.
JIBIKEHHE MHOTOKJIETOUHBIX JKHBOTHBIX Y YEJIOBEKA: MBINICTHAS CHCTEMA. CKeJeTHBIE MBIIIIIEL
u ux pabora.

[IuTaHWe OPraHW3MOB. 3HadeHWE MUTAHUA H IHIICBAPCHIL. ABTOTpOHOE IHUTAHHE
pactermit. Iloromenue BOIABI ¥ MHHEPATBHBIX BEIIECTB PacTCHUAMH. [Tumerapenue y
pacTenuii. I eTepoTpodHBIC OPraHU3MBL [IuTanye OMHOKIETOYHBIX M OeCH03BOHOYHBIX
JKUBOTHBIX. BHYTPHKIETOYHOE U BHYTPUIIOIOCTHOE IUIIEBAPCHHE. OTensl MAIIEBapUTEIHHOTO
TpakTa. [lWIeBapUTCIBHEIE JKENe3bl lIMTaHue MO3BOHOYHBIX JKHBOTHBIX M HCIOBCKA.
IumeBapUTEIbHAS CHCTEMA YSIOBEKA.

J[pIXaHFe OpraHM3MOB. 3HadeHHe nbixaHud. JlpIxaHue 'y pactenuii. JlpIxanwe y

JKUBOTHBIX. OpPraHBbl IbIXaHHs. DBOIONHMS bIXATEIbHOH CUCTEMbI TO3BOHOYHbIX.
TpaHCIIOPT BEMIECTB y OPraHW3MOB. TpPaHCIIOPTHBIE CHCTEMBI Y pactenuil. Bocxomsgmuit u
HUCXOIAIIMH TOK BELIECTB. TPaHCIOPT BEINECTB y JKMBOTHBIX. 3aMKHyTas W HE3aMKHyTasd
KpOBEHOCHAs cucTeMa. KpoBeHOCHas cucTeMa OECIO3BOHOYHBIX M IO3BOHOTHBIX JKMBOTHEIX.
VCIoKHEHHE KPOBEHOCHOM CHCTeMBI I03BOHOYHBIX. CTpoeHHe KPOBEHOCHOM ~ CUCTEMBI
YeJI0BEKa.

BrielleHre ¥ OpraHu3MOB. BblIeIeHue y pacTeHnid. Briienenue y OIHOKICTOUHBIX 1
MHOTOKJIETOYHEIX JKMBOTHBIX. Opradbl BBIIENEHHd. BBIIeTHTENPHAS CHCTEMa YeJIOBCKA.
CrtpoeHue I0YeK.

3amura y OpraHE3MOB. 3allUTa y PACTeHuH. 3alluTa Y MHOTOKJICTOYHBIX JKHBOTHEIX.
CrpoeHne KOXH dYelOBeKa. 3amuTa OpraHu3Ma OT Goneznel. VIMMYHATET M €ro IpHPOJA.
KneTo4nslil ¥ ryMOpaNbHEIA HMMYHUTET.

Pa3/[paKUTENBHOCTD M PEryJSIUsS Y OPraHu3MOB. PasApakuMOCTb y ONHOKJICTOHHBIX
OpraHH3MOB: TAKCUCEHL. PasfpaKuMOCTh M PEryisauus y MHOTOKICTOUHBIX pactenuil. Poct



pacTeHuii B 3aBHCHMOCTH OT YCIOBHH CpPEIBI M POCTOBBIX BCIIECTE. HepBras cucrema
JKHBOTHBIX: CeTYaTas, y3710Bas, CTBOJNIOBasl, TpyOdaTas. Pedexe u pednexTopHas ayra. Hepsnas
crcTeMa IMO3BOHOYHBLIX JKMBOTHBEIX M uenoBeka. OTHENsl TOJIOBHOTO MO3Ta, €ro yCIOKHCHUE.
I'yMopaibHast perymIius i SHIOKPUHHAS CHCTEMA YEIOBEKa. I'opmonsl. VX 3HaueHHE.

Paznen 8. PasMHoKeHHe H pa3BUTHE OPraHU3MOB

®OpMEl  Pa3MHOKEHHS OPraHM3MOB. becronoe u TIONOBOC  PasMHOXKCHHC. Bupst
GEcIoNoro  pasMHOXEHWsS: IPOCTOE  JENEHHe, IOYKOBAaHME  PasMHOXKCHHC — CIIOpaMH
(CIIOpyIAIHS), BEreTATUBHOE Pa3MHOKEHHE, parMeHTalus, KIOHUPOBAHHUC.

I[TonoBoe pasmHOXKeHue. 11onoBbIe KiIeTKU. Meio3 — PeIyKIMOHHOE NENCHAHE KICTKU.
Craxpu Meitosa. Meifo3 — OCHOBA MOJOBOTO pa3MHOKeHHMA. IloBe/leHne XpOMOCOM B MEHO3E.
[loHsiTHE O KPOCCHHIOBEpe. BHONOTMYECKHI CMBICT MeHo3a. Meio3 B IJKH3HEHHOM IHKIE
OpPTaHU3MOB.

PasMHOKEHHE W PasBHTHE JKMBOTHBIX. [I0TOBBIE JKeNe3bl. ['aMeTOreHe3 y JKHBOTHBIX.
O6pa3oBaHue W DPa3BUTHE IONOBEIX KJIETOK. OCOOCHHOCTH CTPOSHHA MYXCKMX M HKCHCKHX
MOTOBEIX KJIETOK JKHBOTHBEIX. OmnogorBoperne. Croco0Bl OIIONOTBOPECHHUS: HApYXKHOE H
BHyTpeHHee. IlapTenorenes. VHIMBHIyaTbHOE PA3BUTHE JKUBOTHBIX. OMOPHONOTHS — HayKa O
pa3BuTHE 3aponsiuredi. CTamuu 3MOpHOTEHe3a JKMBOTHEIX HAa MPUMEPE JIAHICTHAKA. 3aknanxa
OpPraHoB M TKaHed U3 TPeX 3apOBINIEBBIX JIUCTKOB. POCT M pasBAUTHE JKUBOTHBIX.
ITocTsMGPHOHANEHOE pasBUTHE. PasBUTHE ¢ METaMOP(HO30M If OECIIO3BOHOTHEIX M TO3BOHOTHEIX
JKUBOTHLIX. BHOOTHYECKOE 3HAYEHHE IPSIMOT0 ¥ HEIIPSAMOIrO PA3BUTHS, X PACIPOCTPAHCHHC B
TIPUPOJIE.

PasmuoXeHHe W pa3BUTHE pacTeHmit. I'ameTodur m cmopodur. Meiioz B KH3HEHHOM
mpkie pacremmit. OGpasoBaHHe CcIOp B Ipomecce Meioza. I'ameToreHes y pacTeHu.
OITONOTBOPEHIE ¥ DA3BHTHE DACTUTEIBHEIX OpPraHM3MOB. JKW3HEHHBIC IHKIBI BOLOPOCIEH,
MXOB, TAIOPOTHHKOB, TONOCEMEHHBIX M  IIOKPHITOCEMEHHBIX — pacTeHWd.  J[BoMHOE
OIUIOZOTBOPEHUE Y IIBETKOBBIX PACTEHHM.

OG6pazoBaHue U Pa3sBUTHE CEMCHHU.

[IpOJOIKUTENBHOCTS  JKA3HE ¥ ILIOJOBHTOCT — OPraHu3MOB. POCT — Oprami3MoB:
HeOrpaHMYEHHEIH 1 orpanindeHHbIH. CTapeHne U CMEPTh Kak GHONOTHIECKHUE TPOIIECCHL.

Hexnetounsle GoOpMBI JKH3HE — BHPYCHl. OCOOEHHOCTH CTPOCHHS BHPYCOB Ha IPUMEpE
Gaxtepmodara u BUY. Bupycmsie JHK w PHK. JKusHeHHBII HHKIT | 0COOEHHOCTH
pasmuoskerus Bupycos. CIIN/I, conyanbHble ¥ MEIUIHHCKAC TIpOOTIEMEL.

Pazmen 9. FeHeTHKa — HayKa 0 HACJIEICTBEHHOCTH M H3MEHYNBOCTH OPraHH3MOB

VcTopusi BOSHUKHOBEHMS W Pa3BUTHS TeHETHKM Kak Hayku. PaGotsr I'. Menpnens, T.
Moprauna. Pone OTE€YeCTBEHHEIX YYEHBIX B PA3BUTHU ICHETHKH. Pa6oter H.K. Komerora, H.J.
Baswiosa, A.H. Benmosepckoro. 3uadenue reHeTHkH. OCHOBHBIC TCHETHYECKUE NOHATUS 1
CHMBOJBI. | 'OMOJOTHYHBIE XPOMOCOMEI, aJUICJBHBIE TCHBI, aIbTCPHATHBHBIE IPU3HAKY,
JOMWHAHTHBIA ¥ PEIECCHBHEIA IIPU3HAK, TOMO3UTOTa, [€TEPO3UIOTa, TUCTasd JIUHUL, THOPHIEL
TeHOTHII, ()SHOTHIL

OcHOBHEIE METOZBI T€HETUKH: THOPHUIONIOTHYECKHM,

IIUTOJIOTHIECKHE, MOTIEKYISIPHO-TE€HETHYECKUH.
Pasgen 10. 3ax0HOMEPHOCTH HAC/I€I0BAHHUS

MOHOTHOPUIHOE CKpEIUBAHAE — CKPEHIMBAHWE IO OJHOM Iape MPH3HAKOB. [lepBeIid
2aK0H MeHeNs — 3aK0H eMH000Pa3Hs MEPBOTO MOKOICHHUS. IIpapuiio JoMuHEpOBaHusL. BTopoi
3aK0H MeHJIeNs — 3aKOH PaCILEINIEH S TPU3HAKOB.

['umoTe3a 9ucTOTH rameT. [[oHOe U HETIOIHOE JOMUHUPOBAHHE.

AHanmzupyiolee CKpempBanue. Vcrmonp3oBaHue —aHATH3HPYIOMIErO  CKPEIMBAHUS LA
ompenenenus reHotuma ocobu. IIpomMexyToYHBIE XapakTep HacleOBaHML. PacmierieHue
[IPU3HAKOB [IPH HETIOTHOM JOMHHUPOBAHUM.

JIMruGpU/IHoe CKpelmiBaHie — CKPEIIBAHKE 10 JBYM TapaM IpH3HaKoB. TpeTH# 3akom

MeHems — 3aK0H HE3aBUCHMOTO HACNIENOBAHUS IIPU3HAKOB.



CleIuIeHHOE HACIeI0BaHKE MPH3HAKOB. 3aKoHbl MopraHa — CIEINICHHOS HacleI0BAHIE
[IPU3HAKOB, JIOKAIH30BAHHBIX B OJHOH XPOMOCOME; HAPYIICHUE CHCIICHUS TCHOB B pe3yibTaTe
KPOCCHHIOBEpa. ~ XPOMOCOMHAs ~ TEOpHS  HaCIEICTBEHHOCTH. ['egeTwdeckue  KapThL
VCIIoITh30BaHAE KPOCCUHTOBEPA [JIsI COCTABIICHIS TEHETHIECKAX KapT XPOMOCOM.

[enernKa 1olia. XpOMOCOMHOE OILpPEJIeNIeHAe Tona. AYTOCOMEL H TIOJIOBBIE XPOMOCOMBL
[oOMOraMeTHBIM ¥ TeTeporaMeTHEI Mol ['eHeTHyecKas CTPYKTypa IOJOBBIX XPOMOCOM.
HacnemgoBague IpU3HAKOB, CIIEINIEHHBIX C IIOTIOM.

CeHoTHI KaK IeIOCTHAS cucTeMa. MHOKeCTBEHHOe JelicTBue reHoB. [lmedoTpomms.
MuoskecTReHHbIH amrenu3M. KogomuarpoBanue. B3auMOIEHCTBHE alIebHBIX U HEAICIIBHBIX
reroB. KoMIIIEMEHTapHOCTD, SIMCTA3, TONTUMEPHSL.

Pemenne reHETUYECKUX 3a1a9.

Paszgen 11. 3axo0HOMEPHOCTH H3MEHYHBOCTH

BaamMoIeiicTBe TEHOTHINA ¥ Cpemsl mpd (GopMupoBaHMH (eHOTHIA. VI3MEHIHBOCTE
npusHakoB. KaduecTBeHHbIE W KOJNMYECTBEHHBIC — [IPU3HAKH. Buasl HM3MEHUYHBOCTH:
HACTCICTBEHHAsS ¥  HEHACTENCTBEHHas. IeHacnencTBeHHas, MOAUGUKALMOHHAT — MIHA
deHoTHIIMYECKAS H3MEHYMBOCTh. POTEB Cpenkl B HeHacIeCTBEHHON M3MeHIHBOCTH. lIpenen
W3MEHUMBOCTY IPH3HAKA. BapuallMOHHBIA DS ¥ BapHallHOHHAs KpHBas. Hopma peaknuu
npu3HaKa. XapakTepPHCTHKA MOIU(DUKALMOHHON H3MEHIMBOCTH.

HaclecTBeHHAs WIA TEHOTUIIMYECKas W3MeHIMBOCTh. KoMOWHATHBHAs M3MEHYHBOCTE.
Meit03 ¥ MONOBOI IPOIECC — OCHOBA KOMOHHATUBHOM M3MEHYMBOCTH. Poib KOMOWHaTUBHOR
M3MEHUMBOCTA B CO3JAHHE DPa3HOOOpasusi ocobell B IpefieNax OHOro Buja. MyTalHOHHAd
M3MEHUMBOCT. BWIBI MyTaruii: TIeHHBIE, XPOMOCOMHBEIC, T'eHOMHbe. CIOHTaHHBIE U
HH/[yIHPOBAaHHBIE ~ MyTauud. [IpUYMHBI ~ BOSHMKHOBCHHUA MyTalif. 3aKOHOMEPHOCTH
MYTaIlFOHHOTO IIPOIeCca.

3aKOH FOMOJIOTHYECKHX PANOB B HacieAcTBeHHOM n3menunsocty H.M. BaBuosa.

Pazgen 12. 'eneTnka 4ejioBeKa

KaproTun deroBeka. VmorpaMma KapuoTHIa dYeloBeka. MexayHaponHas mporpaMma
JCClemoBaHMs TeHOMa  dejoBeka. MeETOoIbl TEHETHKH — 1EJIOBCKa: reHealOTHIECKHH,
OIM3HEIOBEIMN, [IUTOreHETHICCKUH, OUOXUMHYECKUA, HOMYJISIIAOHHO-CTaTUCTHIECKHUH.
HacecTBeHHbIe 3a00/IeBaHAA YeloBeka. [ eHHEIC X XPOMOCOMHBIE OOJIE3HH JeIOBEKa. boneznun
C  HACHeJCTBEHHOM IMPENPACHONOKEHHOCTBIO. 3HAYCHHWe MCMUIMHCKOH  TIEHETUKA B
IPEOTBPAEHUA W JIEYCHHH TIeHETWYECKUX 3a00NeBaHHME HENOBEKA. MeauKo-TeHETUIECKOe
KOHCYJIbTUPOBaHHE.

Paspen 13. Cestekuusi OpraHu3MoB

Cerexnus KaK IpoIlece W HayKa. 3apojkKIeHUE CENCKIMK U TOMCCTAKALI. Yuenue H.M.
BaBmIIOBa O [EHTPaX MHOrooOpasust U IPOMCXOKICHAS COPTOB PACTEHHH M MOPOJ| KHBOTHEIX.
PoTIb CeNeKIMM B CO3[@HMH COPTOB PACTCHME U IIOPOJ JKMBOTHBIX. 1Iopofa, COpT, MITaMM —
HCKYCCTBEHHBIE ITOMyJAIMA OPraHU3MOB C KOMIUIEKCAMU XO3SMCTBEHHO IICHHBIX IIPU3HAKOB.
3aKOH TOMOJOTHYECKHX pSAIOB B HACIHEACTBEHHOW WM3MEHYMBOCTH M €ro 3HAUYCHHE JUIA
CEeNeKIMOHHON PabOThI.

MeTOBI CeNeKIMOHHOM paboTeL. McKyccTBeHHBIH 0T60p. MaccoBbli I HMHIABUTY AIbHBIA
oT6Op. DKCIEPUMEHTATBHBIN MyTareHes. I10NHIIon/Ius. I'ubpuanzanus. bIu3KOpOICTBEHHOE
ckpermBanue — uHOpAUHT. OTHanerHas TuOpUIH3aI — ayTOPUIHHT B CEJIEKIMH PaCTCHUM U
sxuBoTHEIX. [Ipeofonenue Gecruionus ru6punos. I'ereposuc. JOCTHKSHHUA CENEKIAN pacTeHuil 1
YKUBOTHBIX.

Mertozs! padotsr U.B. Muuyputa.

Pasznen 14. buorexHoorust

BHOTEXHOIOTHS KaK OTpacih HPOM3BOACTBA. VICTOpHS pasBUTHS OHOTEXHOTOTHH.

O6BbeKTE OMOTEXHOIOTHH.



OcHOBHEIE oTpaciu OMOTEXHONOIHH: MUKpPOOHONIOTrHIecKast TEXHOJOTHS,
KyJIbTUBUPOBAHUE U MCIOIb30BAHUE PACTUTENBHBIX M JKMBOTHBIX KIETOK, XPOMOCOMHAas H
TeHHAs NHKEHEPHUSL.

MuxkpoOuonorudeckass TexHONoTus. I[IpemmymiecTBa MUKPOOHOIOTHIECKOTO CHHTE3A.
WmxenepHas DH3UMOIIOTHSL. NMMoOuIM30BaHHbIE bepMeHTEL Hcnonb3oBanue
MUKPOOUOIOTHYECKON TEXHOJIOTUH B IIPOMBIIIICHHOCTH.

Knertounas TeXHONOTHA U KJIETOYHAS HMH>KEeHepUs. KileTouHble M TKaHEBBIE KYJIbTYpHL.
MuKpOKIIOHaIBHOE pa3MHOKeHHE pacTeHuid. Comarnmdeckas ruOpuauzanus. PeKoHCTpYKIHs
SUMEKIETOK W KIOHHPOBAaHWE JKUBOTHBIX. XpoMocOMHasT W TeHHas HHXEHEePHS.
Koncrpyuposanue pekombunantasix JIHK. JlocTukenust U MepCIEKTUBEl TeHHOW HHI/KEHEPHH.
Co3nanue TPaHCTEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U OTHUECKHE MPOOIEeMBl TeHHOH
UH)XESHEPUH.

Pazpnen 15. McTopus 3BOTIOIHOHHOTO Y4eHUS

Vpen pa3BuTHS OpraHUYECKOro Mupa B Tpyzax ¢uinocodoB AHTHIHOCTH.
Metaduzuueckuit nepuox B ucropuu Ouonoruu. Cucremaruka K. JIumnes. Tpanchopmusm
AK.JIL. Broddona — mepBas SBONMIONMOHHAS KOHIEMIHUSA. JBOJONHOHHAS Kommemws JK.B.
Jlamapka. 3HadeHue TpynoB Jlamapka [UIs pa3sBUTHsI OBOTIONMOHHOM HAE€H W OHWOJOTHH.
Opomormonnsie uae D.0K. CentlMiepa. boprda ¢ kpeannoHu3MoM.

OpomonuonHas Teopuss Y. Jlapeuna. IIpenmoceuiku BOZHUKHOBEHHS OapBUHH3MA.
Kwvzup u Hayunas nesitensHocTh Y. JlapBuHA. DBomonus KyIbTYPHBIX (GOpPM OpPraHH3MOB.
OBomronus BHIOB B mpupone. Pasputuwe sBomounuoHHON Tteopuu Y. JlapwHa. Hayunwri
kpeanuonusM [Ieepa Teitsipa ne Hlapnena. @opMUpOBaHUE CUHTETHUECKOH TEOPUH SBOJTIOIHH.
3Ha4YeHHe 3BOMONHOHHOro yuenus Y. Jlappuna.

Pazngen 16. Mukpo3BOJTHOIHST

I'eHeTvdeckre OCHOBEI 53BOTIONMM. OJIEMEHTAPHBIM OBOIIOIMOHHBIA MaTepHall.
OneMeHTapHas eJMHUIA OHBOTIONUU. OJIEMEHTAPHOE SBONIOIMOHHOE SBICHHE. 3aKOH
remernyeckoro pasHosecus Jlx. Xapau, B. Baitubepra.

[Bmwkymue cuibl dBOJONMHM. MyTalMOHHBIA Tpolecc W KOMOWHATHBHAS
U3MEHYMBOCTh. [lomynmsaIuoHHBIE BONMHEI M Apeid reHoB. Murparws. WMzomsums. Bumsr
M30JIAIMHN: Teorpaduaeckas (IPOCTPAHCTBEHHAS) H OHOIOTHYeCKas (PSIIPOIyKTHBHAS).
EctectBennslif oT60p Kaxk ¢akTtop 3Bomonuu. I[IpeamochUTKHM ecTeCTBEHHOTO oTbopa H
MexaHu3M ero fedctBus. bopeba 3a cymectBoBanue u ee opMer. Cdhepa u 00BeKT meicTBHS
€CTECTBEHHOr0 0TOOpa. PealbHOCTE €CTECTBEHHOTO 0TOOpa B mpupoae. QOpMbI €CTECTBEHHOTO
orbopa: CTaOHIU3UPYIOIUH, IBUKYIINN, TU3PYNTHBHEIH, OamaHCHpYrOUWi. TBOpUecKas poib
€CTECTBEHHOTO  oTOopa. [IpucnocoONeHHOCTh  OPraHW3MOB H €€  BO3HUKHOBEHHE.
Mopdonoruueckue, (GU3HONOTHUECKHE, OUOXUMUTECKHE, OTOJNOTHYECKHE IPUCIOCOOICHUS
oprasu3MoB. OTHOCHTENIbHAS IIEIeCO00Pa3HOCTh MPUCIOCOOTICHUA.

Bup u ero xpurepun. Onpenenenue Buna. CTpyKTypa BHIA B IPHUPOLE: ITTOIBHIEL,
SKOTHIIBL, Oy IAnud. CriocoOsl BUI000pa3oBaHys: ajIONAaTPUIECKOE U CUMITATPHIECKOE.

Pazpen 17. MakposBoaronus

Metonsl  HW3y4eHHWs ~ SBONIONMU:  IAJEOHTOJOTHUECKHWE,  Omoreorpaduyeckue,
SMOPUOIIOTHIECKHE, CPaBHHUTEIBHO-MOP(OIOTHUIECKIE, MOJIEKYSIPHOOHOXUMHYUECKHE,
reHETHYECKHE, MaTeMaTudeckue. Ilepexoqapie GOpMEl U QIIIOr€HETUISCKIE PSIJIBI, CPaBHEHHE
GopE! U (hayHBl MaTEpPHUKOB, U3YYEHHUE OCTPOBHOHN (IIOPEI M (ayHBI; TOMOJOTHS M AHAJIOTHS,
pyIOHMEHTapHBIE OPraHbl ¥ aTaBU3MBbI; 3aKOH 3apOJIBIIIEBOTO CXOICTBA, OMOreHETUIECKHUH 3aK0H;
U3y4E€HUE aMUHOKHCIOTHOH IOCIeN0BAaTENFHOCTH OCTKOB Pa3HBIX OPraHM3MOB; GHOXMMUYECKas
TOMOJIOTHSI; MOAEITUPOBAHUE SBOITIOIIHH.

Hampapnenus u IyTH 5BOMIOUKH. bHOTOTHYECKUH ITporpece u OHOTOTHIECKHN perpecce.
Ilytu  pmocTwxenus  Oumonormueckoro mporpecca: MopdhobH3HONOTHYECKHAE — Iporpece
(apomopdo3), wmpuoamantaiys, Mopdodumonornyeckuit perpece (obmas JereHeparys).



Buonormyeckuiéi perpecc U BBEIMHpaHHE OpraHu3MoB. COOTHOLIEHME W YepeIOBaHHE
HaIpaBlIEHUH 3BOTIONHH.

@OopMEI HAIPABIECHHON SBOMIONUH: (UIIETUYECKAs, TUBEPreHTHAS, KOHBEPIeHTHAs |
napauieNbHasl.

O6mue 3aKOHOMEPHOCTH SBOJIIOIIUH. [IporpeccuBHas HaIlpaBIE€HHOCTD.
Heob6parumocts  sBomonuu. IIpowcxoxkaeHue OT  HECHeIUaTM3HPOBAHHEIX — IIPEIKOB.
[Iporpeccupyromas  cnenuaiuzauvs. AJanTWBHAsS paadanus. YUepenoBaHWe TIJIABHBIX
HaIpaBIEeHUH 3BOTIONUH. HepaBHOMEPHOCTH SBOIOIUH.

Y ckopeHue TeMIIOB 3BONMOIMH. HeorpaHH4eHHOCTh SBOIIOLINY.

Paznen 18. Bo3nnkHoBeHne H pa3BUTHE KU3HH Ha 3emuie

['mmoTe3sl ¥  TEOpUM  BO3HUKHOBEHHS JKM3HHM Ha  3eMiie:  KpealuOHU3M,
CaMOTIPOM3BOIBHOE 3aPOXKIEHIE, CTAlMOHAPHOE COCTOSIHMUE, HaHcnepMus, 6uono33. OnbITe .
Penu, JI. Cnanmnannanu, M. Tepexosckoro, JI. ITactepa. Koanepsatnas runmoresa A.J. Onapuna,
runoTe3a nepBuvIHoro oyiarona k. XonaeitHa, renetnueckas runoresa ['. Mémnepa.

OcHOBHBIE 3Tambl HEOpraHWYecKOM 3Bomronuu. IlnanerapHas sBomonus. XUMUYECKAs
sBONOTIMS. AOWOTEHHBIM CHHTE3 OpraHWdecKUX BemecTB u3 Heopranwdeckux. Omeir C.
Munnepa, I'. IOpu. OO6pazoBanue NOMUMEpPOB M3 MOHOMEpPOB. KoaneppaTHBIE Kallld H
mukpochepsr. Ilporenoumsl. PubGosumbl. @DopmupoBanwe MeMOpaH © BO3HHKHOBEHHE
IPOOHOHTOB.

Hagamo opranuyeckodt sBomoruu. [losBiaeHWe MEPBBIX KIETOK.  DBOJIOIMS
MeTabomm3Ma. OBONIONMS —TEPBBIX KJIETOK. IIpokapwoTel U 5yKapuoTel. [HIoTe3n
TMPOUCXOKICHUS DYKapHoT (MemMOpaHOTeHe3a, CHMOHMOreHe3a). BO3HHMKHOBEHHME OCHOBHBIX
MapcTB 3yKapuoT. DopMUpOBaHHE HEKIETOYHEIX OPTaHA3MOB U MX 3BOIONHOHHOE 3HAYCHHE.
OcCHOBHBIE STAIBl SBOIOIUHN PACTUTENbHOr0 Mupa. OcHOBHEBIE apoMOpG O3Bl ¥ UANOAATITAIIIH.
Kwuzus B Bogze. [lepBrie pacTenus — BOJOpociy. BEIXo Ha cymry.

[lepBrle cmopoBble pacTeHus. OCBOEHHWE U 3aBOEBAHUE CYIIM MANOPOTHUKOOOPA3HBEIMHU.
VYenoxuenue pa3MHokeHrs. CEMEHHBIE pacTEHHS.

OCHOBHBIE YEPTHI SBOIIOIUN PACTUTEIHHOTO MUPA.

OCHOBHBIE 3Tambl JBONMIOUMK JKUBOTHOro Mupa. OcHOBHBIE apoMopdo3sl U
uaroananTanud. llepBele JKUBOTHBIE — mpoctedmue. Cnenuanu3anus W TOTHMEPH3aIns
opranemnt. Jluddepennmanus kineTok. [lepBble MHOTOKIIETOYHBIE JKHBOTHEIE. J[BYXCIOHHEBIE
KMBOTHBIE — KHIIIEYHONIONOCTHBIE. [lepBEIe TpeXCloiHbIe )KUBOTHEIE — IIOCKKE YepBH. [IepBrIil
BBIXOJ W 3aBOEBAaHHE JKUBOTHBIMH CymIH. YneHUCTOHOTHE. [lepBble XOPIOBHIE JKHBOTHEIE.
Kuzep B Bome. PBIGEL BTOpoif BEIXON JKMBOTHBIX Ha CYyITy. 3¢MHOBOIHBIE. 3aBOCBAHUE
ITO3BOHOYHBIMHU KUBOTHBIMU cym. [Ipecmpikaromumecs. [ITHITEL

Muexormraromue. OCHOBHEBIE YEPTHI OBOIOIAH KHBOTHOT'O MHPA.

Hcropuss 3eMiIM ¥ METOHNBl €€ W3Y4eHHs. [IcKomaeMple OpPraHMYECKHE OCTAaTKH.
['eoxpononorust ¥ ee MeTOIbL. | e0XpOHOIOTHYeCcKast IIKaa.

Pazpurne xu3Hm Ha 3emye MO 3paM M TMEPUOAAM: apxei, IMpPOTEepo30#, MaNICO30H,
Me30304, KaiHO30HM. XapaKTepUCTHKa KIMMaTa W Te0JOTHYeCKHUX IporeccoB. [losBieHwme,
pacuBeT U rudeb XapaKTEPHBIX OPraHU3MOB.

CoBpemMeHHas cucTeMa OpraHudeckoro Mupa. OCHOBHEIC CHCTEMATHYECKHE TPYIIIHI
opranmn3MoB. O0mas XapakTepUCTHKA apcTB B moanapcTB. COBpEMEHHOE COCTOSIHME U3YUIECHHUS
BHJIOB.

Paszpnen 19. YesoBek — 6HoconuaabHasi CHCTeEMA

AHTPOIOJIOTHS — HAYKa O YeJIOBeKe. Pa3iensl u 3a1a9u aHTPOTIONIOTHH.

MeTo/IBI @HTPOTIONOTHH.

CraHOBIIEHHE NIPEICTaBICHUH O MIPOUCXOKICHUM YEIIOBEKAa. PEIMrHO3HBIE BO33PCHUS.
Hayunrre Teopun: antponorenHas runotesa JK.b. Jlamapka, cumuansnas teopus U. JlapsuHa,
Tpyznosas Teopust . JHrensca.



CXOnCTBO ¥ OTIMYHSA YelOBEKa W KUBOTHBIX. CHCTEMaTHYECKOE TOTOKEHNE YeIOBEKa.
CBHICTENBCTBA CXONCTBA  Y€NOBEKA C OKHBOTHBIMA:  CPAaBHHTEIBHOMOP(OIOTHUECKHE,
SMOpHONOTHYECKHE,  (U3UOTOTO-OHOXUMUIECKHE, MONEKYIIpHO-TeHeTHIeckre,  OTIMYus
YCIIOBEKA OT JKMBOTHBIX: IPSIMOXOXICHUE, H3MEHEHHE CTPOSHHS YePEra, Pa3sBUTHE TOIOBHOTO
MO3Ta ¥ BTOPOY CUTHAIBHON CHCTEMBL. CHCTEMATHIECKOE H3TOTOBIEHHE OPYIUH.

J{BHXKyIHe CHJIBI QHTPOIIOTEHe3a: OWONOTHYECKHe M CONMAbHBEIE. HacieqcTBeHHAS
M3MEHYMBOCTE U €CTECTBEHHBIN 0TOOp. ['pymmoBoe coTpymHmuecTBO u obmenne. OpyauiiHas
AESITEIFHOCTh M IOCTOSHHBIE KMudIIa. COOTHOIIEHHE OHONIOTHYECKAX U COIMATBHEBIX
daxTopoB.

OcHOBHEIC ~ CTa[M¥  aHTPONOTEHE3a: JPHONHTEKH, [POTOAHTPON,  APXAHTPOIL
NAJIE0aHTPOI, HEOaHTPOI. HaxOIKM HCKOMAaeMEIX OCTAaTKOB, BPEMS CYIIECTBOBAHHUS, DOCT,
00BeM Mo3ra, 00pa3 xuzau. Opyaus.

OBOJIOLMS.  COBPEMEHHOTO — 9YENOBEKA. ECTECTBEHHBIA OTOOP B NOMYISIHSX.
bronormdeckas — oBomOnMsS  MHAMBHIOB. MyTanMOHHBIM TIPONECC ¥ HOTHEMOPHU3M.
Homynsmuonnsie BONMHEL, Apeid TeHOB, Murpanud ¥ «>3pGeKT OCHOBATENI» B IOMYILLHIX
COBPEMEHHOTO YEJIOBEKa.

Henosedeckue pacel. [loHATHE 0 pace. OCHOBHEIE YeOBEYECKHE packl. BpeMs u MecTo
BO3HUKHOBCHHS pac. ['MIOTE3B! MONUIEHTPU3Ma U MOHOLCHTpU3MA. [IDHYMHEI M MeXaHU3MBbI
pacoreresa. EquHCTRO 9enoBedeckux pac. KpuTuka CONMaNbHOrO apBUHU3MA U PACH3MA.

[IprcnocoGnenHOCT YeT0BeKa K Pa3HEIM YCIOBHAM CPEBL. AJJAITHBHEIE TUIIBI JIEOICH:
APKTHYECKUH, BEICOKOTOPHBIN, TPOMYECKUH, YMEPEHHOrO mosica. UelI0OBeK Kak 9acTh IPHPOJIEL
i ofmecTsa. YPOBHM OpraHH3alldd deloBeKa: (U3WYECKHH, BUTANLHBIN, OHOCOIMAIBHEIMA,
MEHTAJIbHBIN, TyXOBHEIH. CTPYKTYpEI yPOBHEH, TPOUCXOMSIIME IPOIECCH X UX B3aHMOCBS3b.

Pasgen 20. Dxosorusi — HayKa 0 HaAOPraHA3MEHHBIX CHCTEMAX

3apox/ieHHe U pa3sBHTHE OKONOTHHM B Tpymax A. I'ymbomsara, K.@. Pyme, H.A.
Cesepnosa, O. I'exxens, @. Kirementca, B. llendopna, A. Tercnu,
B.H. Cykauena, U. DntoHa.

Paznienel u 3anaun sxonorun. CBSI3b 3KOTOTHH C IPYTUMHU HAyKaMH.

Metoper sxonoruu. IloneBrle HaOMOASHUS. DKONOTHYECKHE MOHUTOPHUHT OKPYIKAIOIICH
HNPUPOMIHOM CPebl. DKCIIEPUMEHTH! B SKOJIOTHH. MOIENIUpOBAHHE B 3KOTIOTHH.

Paspgen 21. Opranu3mMsl u cpeaa o0UTaHHUS

Cpenel  o0WTaHds  OpraHW3MOB:  BOIHAS,  HA3eMHO-BO3AYIIHAS,  IOYBEHHAs,
BHYTpHOpraHu3MeHHas. Oco0eHHOCTH cpefl OOHTaHHs OpraHu3MOB. IIpHcHOCOOTEeHMS
OpPraHMU3MOB K KHU3HU B Pa3HbIX Cpelax OOMTaHUs.

Oxonmorudeckne (axkTOpel ¥ 3aKOHOMEPHOCTH MX JeHCTBHAL. B3ammojeifcTBHe
BKOJIOrUYecKuX (akTopoB. BHONOrHYecKni ONTHMYM W OrpaHMYMBarommi dakTop. IIpaBmio
mvuHumyma 1O. Jlubwmxa. Okomormueckdme CIEKTPEl OPraHU3MOB. DBPUOHOHTHEIE K
CTCHOOMOHTHBIE OpraHH3MEL ~Kiaccmbukanus 3KONOrudecKux (HakTopoB: GHOTHYCCKIE,
abHOTHYECKIE 1 aHTPOIIOTEHHBIE.

| Abuotryeckue (axroprl. CBET U €ro JIEACTBHE Ha OPraHM3MBL. DKOIOTHYECKHE TPYIIIEL
PACTeHMH ¥ JKHBOTHBIX 110 OTHOINEHMIO K CBeTy. CHrHaibHAs pONb cBeTa. DOTONEPHOMH3M.
Temmeparypa u ee JeHcTBEE Ha OPraHU3MBL. | OMOHOTEPMHEBIE ¥ MOMKHIOTEPMHEBIE OPTraHH3MEL
Temmeparyprble mpucnocoONeHds OpPraHM3MOB. BIaKHOCTh M ee JEHCTBHE HA OPraHU3MEL
[IprcnocoOnenys OpraHU3MOB K ITOJIEP>KAHUIO BOAHOTO Gananca. 1'a30BEI ¥ HOHHEBIH COCTAB
cpenel. [Tousa u pembed. [Toromusie u xmuMarnaeckue Gaxtopsl. [IpucnocobeHns OpraHu3MoB
K IIeHCTBUIO a0HOTHIECKUX (HaKTOPOB.
Buonorugeckue putMel. IIprcnocobIeHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUHU CPENIBI.

Xuznenuere bopmer OPTaHU3MOB. Kuznennrie dopMer pacTeHui.

JKuznenHsle GOpMBI XKUBOTHEIX. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.



Bruotnueckune daxTopsl (B3aUMONCHCTBHsI). Buabl OHOTMYECKMX B3aUMOJECHCTBHU:
MYTyalu3M, KOHKYDSHIHS, XUIIHHYECTBO, IIapa3sWTH3M, KOMMEHCAIM3M, HEUTpausM,
aMeHcai3M. 3HaueHWe OMOTHUECKMX B3aWMOIEUCTBHU U1 CYIIECTBOBAHUS OpPraHHW3MOB B
cpene OOMTaHMS M B COOOIIECTBAX.

Pazgen 22. Dkojorndeckas XapaKTeprucTHKA BHIA U HOMyIAIHHA

OKoJoruyeckas HHIIA BHAA. MHOTOMEpHass MOJENb OJKoJIorndeckod Humm JIx.
XarguHcoHa. PazMeprl 5KOJIOTHYECKON HUIIHY U €€ CMEHA.

DKONOTHYECKHE XapakTepucTuku momynanuu. llomymsuus xak Ouomormueckas
cucteMa. OCHOBHBIE TIOKa3aTeNd IIOMYJLIIIHHU. OKOJIOTHYECKAs CTPYKTypa IOIYJISIHU:
IIPOCTPAHCTBEHHAS, BO3pacTHas, IONOBas, 3TONOrMYeckas. JlMHAMMKA IOIMyJSIMH H ee
perymanus. Tunel auHaMukd momyiasanuid. OIleHKa 4YUCIEHHOCTH INomyiasuuu. Kpusele
BBEDKHUBAHUS. PeryIsIus YuCICHHOCTH TOMy I, @akTopbl CMEPTHOCTH X €MKOCTh CPEJIBL.

Pasznen 23. Coo0mecTBa H 3KOJOTHIECKHE CHCTEMbI

CoobmecTBa OpraHU3MOB: CTPYKTYPHl U CBSI3U. BHOIEHO3 — COOOIIECTBO OPraHU3MOB.
CtpyxTyps! Ononenosa. CBsi3u MEXIy OpraHu3MaMy B OHOIEHO3E. OKOCHCTEMBHI.
CrpykTypHBIE KOMITOHEHTBI 3KOCHUCTeMBI. KpyroBOpOoT BEIIECTB U IIOTOK SHEPIHH B
sKocucTeMe. Tpoduueckue ypoBHH. Tpoduueckue nemu u cetd. OCHOBHBIE ITOKa3aTesld
SKOCHCTEMBI. DKonorndeckue nmupamuel. CBolicTBa GMOI€ONEHO30B U JUMHAMKKa COOOIIECTB.
[Mukmugeckue W3MEeHEHWst B OuoreoneHo3ax. llocTymaTenbHble HM3MEHEHHS COOOIIECTB —
cykmeccuu. [IpupojiHBIE 3KOCHCTEMBI. OKOCHCTEMa 03epa. DKOCHCTEMa CMEIIaHHOTO Jeca.
CTpyKTypHBIE  KOMIIOHEHTHl U Tpodudeckas CeTh IPUPONIHEIX  3KOCHUCTEM.
AHTpPOTIOTEHHBIE SKOCUCTEMBI. ATpO3KOCHCTEMBI. OTIMYUS arpo3KOCUCTEM OT GHOrEe0IeHO30B.
VYpboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoxckas ¢mopa u dayHa.
bronornyeckoe U X03HCTBEHHOE 3HAUYEHUE arPO3KOCUCTEM B YPOOIKOCUCTEM.

Bropaznoobpasue — 0CHOBA yCTOMYMBOCTHU OOIIECTRA.
Paznen 24. buocdepa — rimodanpHasg 3KOCHCTEMA

buocdepa — xuBast obomouxa 3emiu. Pa3Butue npencrasnernit o 6uocdepe B Tpymax O.
3rocca, B.W. Bepuanckoro. O6nactu 6uocteps! 1 ee cocta. JKuBoe BemiecTBo Onocdeps! U ero
byHKIHH.

3akOHOMEpPHOCTH CcymecTBoBanus 6rochepsl. OcobeHnocTH Grocheps! Kak IIo0aTbHOM
sKocHCcTeMBI. KpyroBOPOTEI BEMIECTB ¥ OMOT€OXHUMUYECKHAE ITUKIIBL.

PuTMHYHOCTH SIBIEHU B Orocdepe.

3onanpHOCTE Ouochepsl. OcHOBHEIE 6MOMEI cyIId. [leMoHCTpannu

TaONHI, CXeM, PHUCYHKOB, QoTorpaduii, (HUIEMOB, MOKa3bIBAIOIMIUX CTPYKTYpHEIE
KOMIIOHEHTHI Orocdeps!, OMOre0XUMHUECKHE IIPOLECCH KPYTOBOPOTa BEIIECTB U IIpEBpallleHNe
sHeprud B 6uocdepe; pasHooOpazme OCHOBHBIX OMOMOB 3eMIIH.

Pazgen 25. YesnoBek U oKpy:Kamas cpeaa

YenoreuectBo B Omocepe 3emmu. buocdepnas pons uenoreka. ArTpomoduocdepa.
[Tepexon 6uocdheps! B Hoochepy (3. Jlepya, I1. Tettsp ne lllapnen, B.M. Bepnanckuit).

BospetictBre uenoBeka Ha Ouocdepy. 3arps3HeHue BO3AymIHOH cpembl. Oxpana
BO3MyXa. 3arps3HeHue BONHOM cpemsl. OXpaHa BOAHBIX pecypcoB. PaspylieHue MHOYBEI U
u3MeHeHne knuMmara. OxpaHa IOYBEHHBIX PECYPCOB M 3alludTa KIMMaTa. AHTPOIOTEHHOE
BO3JIe¥CTBUE Ha PACTUTENbHBIN M >KUBOTHBIM Mup. Oxpana mpupozasl. Kpacusle kauru. Oco6o
OXpaHsieMbIe IPUPOHBIE TEPPUTOPUH. boTaHWUECKHE Calbl U 300J0THYECKUE TTapKH.

PammonansHOe MPUPOIOIOTH30BAHAE U YCTOWIHBOE pa3BUTHE. VICTOIIEHHE TPUPOTHBIX
pecypcoB. KoHenus ycToH4uBOro pa3BUTHSI.

CocymiecTBOBaHME YEIOBEUECTBA U MPUPOE!. 3akoHEl b. KomMoHepa.

['mobamictrka. Moaenu ynpaBisieMoro MUpa.



2. TemaTudeckoe IJIAHHPOBAHHE

Ne Tema 3ausTUA Komnugectro
/I 9acoB
1. | Pasmen 1. buonoruyeckue CHCTEMBI, IPOLIECCH] M HX M3YUCHUE 1
2. | Pazgen 2. Ilutonorus — HayKa O KIETKE 1
3. | Pazmen 3. Xumuueckas OpraHu3alus KIETKH 1
4. | Pazmen 4. Ctpoenune ¥ GYHKIUHU KIETKH 1
5. | Pasmen 5. OGMeH BemecTB U IpeBpallieHle SHEPIUH B KICTKE 1
6. | Pazgen 6. XKu3HeHHBIN UKII KJIIETKH 1
7. | Paszmen 7. Ctpoenue v QyHKIIMH OPraHU3MOB 1
8. | Pazmen 8. Pa3amMHOKEHUE U Pa3BUTHE OPraHU3MOB 1
9. | Pasmen 9. 'eHeTHKa — HayKa O HACJIEICTBEHHOCTH U U3MEHUYUBOCTH 1
OpPTraHu3MOB
10. | Pazmen 10. 3ak0HOMEPHOCTH HACIIENOBAHUS 1
11. | Pazmen 11. 3ak0OHOMEPHOCTH U3MEHUUBOCTH 1
12. | Pazgen 12. ['eHeTHKa YyeloBeKa 1
13. | Pazmen 13. Ceneknust Opranu3MOB 1
14. | Paznen 14. buorexnonorus 1
15. | Pazmen 15. MicTtopust SBOMIONMOHHOIO YICHUS 1
16. | Paznen 16. Mukpo3BOIIOIHS 1
17. | Pazgen 17. Makpo3Bomonus 1
18. | Pazzen 18. Bo3HHKHOBEHWE W Pa3BUTHE KU3HU Ha 3eMIle |
19. | Pasgen 19. Yenorek — OnoconuanbHasi CHCTEMA 1
20. | Pazgen 20. Dxomorus — HayKa O HaJOPraHU3MEHHBIX CHCTEMAX 1
21. | Pazmen 21. Opranu3mel u cpefia OOUTaHUs 1
22. | Pazmen 22. OKomoruueckas XapakTEPUCTHUKA BUIA U IOILYJLAIAN 1
23. | Pazgen 23. CoobmiecTBa B SKOJIOTHUYECKHE CUCTEMBI 1
24. | Paznen 24. buocdepa — rmobanbpHas 5KOCUCTEMA 1
25. | Paszmen 25. UenoBex U OKpy»Karomias cpefa 1
26. | O6obmenne 1 TOBTOPEHUE 8
Utoro 33
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