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1. COJEPKAHUE YYEBHOI'O ITPEJMETA C YYETOM PABOYEN IIPOTPAMMBI
BOCIHUTAHUSA

10 KJIACC

10 xnacc — 102 gaca (3 gac B HefIem10)

Tema 1. buojorust kak Hayka (1 4)

CoBpemenHast Ouosiorust — KoMIJIekcHasi Hayka. Kpatkast ucropust pa3BUTHS OHMOJIOTHH.
buonornueckne Hayku M u3yyaemble UMH Tpobiembl. DyHAaMeHTalbHbIE, NMPUKIAAHBIE U
MTOMCKOBBIE HAyYHBIE UCCIIEJOBAHMS B OMOJIOTHH.

3HaueHue OMOJIOTMM B ()OPMUPOBAHUU COBPEMEHHOM E€CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHe OHOJOTMM B TPAKTUYECKOMH
JEATEIBHOCTH YEJIOBEKA: MEIMIIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemoHcTpanun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. ["apBei,
I'. Mengnens, B. U. Bepnanckuii, 1. II. [laBnos, 1. 1. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabmuie! u cxembl: «CBs3b OMOJIOTMM C IPYTUMHU HayKaMu», «Crucrema OMOJI0THYeCKUX
HayK».

Tema 2. )KuBble cUCTEMBbI M UX U3Yy4eHHUe (2 4)

JKuBble cucTeMbl Kak mpeaMeT u3yueHus 6uoiaoruu. CBOCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMUYECKOIO0 COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOXHOCTb U YIOPSAIOYEHHOCTb
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIPOU3BEICHHUE, Pa3IpaKUMOCTh,
N3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3alii KUBBIX CHUCTEM: MOJIEKYJISIPHBINA, KJIETOYHbINA, TKaHEBbIH,
OpraHU3MEHHBIN, MONYJISIIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYCCKHUIA ),
ounocepusiid. [Ipomeccsl, npoucxoasmue B XKUBBIX cucTteMax. OCHOBHBbIC MPH3HAKU YKHBOTO.
XKuznp kak ¢opma cyuiecTBoBaHus Matepud. Hayku, usyuarolye kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OPTaHU3ALUN.

Nzyuenne xuBbIX cucteM. MeTtonbl Ononornueckoi Hayku. HabmropeHue, maMepeHue,
SOKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsATME O 3aBUCUMOM UM HE3aBUCUMOM
nepeMeHHoM. IInanupoBanue okcnepumenta. IlocraHoBka M mpoBepka rumnore3. Hyiesas
runote3a. [lonarue BbIOOpKH U €€ AOCTOBEpHOCTh. Pazopoc B Ouonmornueckux AaHHbIX. OLeHKa
JIOCTOBEPHOCTH IMOJYYEHHBIX PE3yNbTaToOB. IIpMUMHBI MCKaXKE€HUs pe3yJbTaTOB 3KCIEPUMEHTA.
[loHsATHE CTATUCTUUECKOTO TECTA.

JdeMmoHcTpanun

Tabmunper u cxembl: «OCHOBHBIE NpPU3HAKU JKU3HU», «buonornueckue cucreMsly,
«CBoiicTBa XUBOW MaTepumn», « YpOBHU OpraHU3aLUyU KUBOU NIpUupobl», «CTpoeHHE KUBOTHOM
KIeTKn», «TKaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpraHu3May,
«buoreonenos», «buocdepa», « MeToabl U3yUEHUS KUBOU IPUPOABI».

O6opynoBanue: nabopaTopHoe 00OpyAOBaHHWE [UIsi TMPOBEACHUS  HAOIIOJCHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IMpakTnueckass padora Nel «lcnonb3oBaHHE pPa3IMYHBIX METOJOB MPHU H3YYECHHH
KUBBIX CHCTEM.

Tema 3. buosiorust KieTku (2 4)

Knerka — cTpykTypHO-QyHKIMOHAIbHAS €IUHULIA KUBOTO. VIcTOpUS OTKPBITHS KIIETKH.
PaGotsl P. I'yka, A. JleBenryka. Kinerounas teopusi (T. LlIBann, M. lllneitnen, P. Bupxos).
OcCHOBHbBIE TI0JIO)KEHUSI COBPEMEHHON KIIETOYHONU TEOPUH.

MeToasl MONEKYISPHOH W KIETOYHON OHOJIOTMU: MHKPOCKOMHS, Xpomartorpadwus,
anexkTpodope3, MEeToJ  MEYeHbIX aTomoB, auddepeHnnanbHOEe IEHTPpU(PYTUPOBAHUE,



KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix kiemox. DINEKTPOHHAs MUKPOCKOIUS.
Konghoxanvnas muxpockonus. BumanvHoe (npustcusnennoe) uzyyeHue Kiemox.

JdeMoHcTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lllneitaen, P. Bupxos, K. M. bap.

Tabmunpl u cxeMbl: «CBETOBOI MUKpPOCKOI», «DNEKTPOHHBIH MHUKpocko», «McTopus
Pa3BUTHS METOJI0OB MUKPOCKOIIHUN.

Ob6opyioBaHue: CBETOBOH MHUKPOCKOI, MUKpOIIpENnapaThl PacTUTEIbHBIX, KUBOTHBIX H
OaKTepuaIbHBIX KIETOK.

IpakTuyeckass padora Ne2  «J/I3yueHue MeETOJOB  KJIETOYHOW  OHOJIOTHH
(xpomarorpadus, anekrpodopes, nuddepenunansHoe neHtpudyruponanue, [1LIP)».

Tema 4. Xumnueckas opranusanus kieTku (10 41)

XUMHYECKUN COCTaB KIIETKH. Makpo-, MUKPO- B YIIBTPAMUKPO3JIEMEHTH. Bosa u e€ ponb
KaK pacTBOpPHUTEINsS, peareHra, ydacTHe B CTPYKTYPHUPOBAaHUHU KIETKH, TEIIOPETyIALUH.
MuHepanbHble BELIECTBA KJIETKH, X OMOJI0orndeckas poJib. Pojib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranudeckue BemecTa KieTku. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OeskoBOW Mojekyibl. IlepBuuHas cTpykrypa Oeiika, menTuaHas
CBA3b. BTOopuuHas, TpeTHYHas, 4YeTBepTUUHas CTPYKTyphl. Jlenartypaums. CBoiicTBa O€IKOB.
Knaccudukanus 6enko. bruonornueckue GyHKIUN OSIKOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuIpl, AUCAaXapubl, OJMTOCaxapuibl W Tonucaxapuisl. OOmmii
IUIaH CTPOEHHUS U (PU3UKO-XMMHMUYECKHE CBONCTBA YIieBoJOB. buonoruueckue QyHkuun
YIJIEBOJOB.

Jlununel.  T'mapoduibHO-runpodgoOHBIe  cBoiicTBa.  Knaccupukanus — aunuaos.
Tpurnuuepuasl, hocoaunuabl, BOCKU, crepouisl. buonornyeckue GpyHnkuuu nunuaos. Oomme
CBOICTBa OHMONOTMYECKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOTYTPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JIHK u PHK. Ctpoenne HyknenHoBbIX kuciaoT. HykneoTunsl.
[Mpunnun xkomruiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas crnupais.
Mectonaxoxaenue u 6uonorunueckue pynkunn JJHK. Bunst PHK. @ynxnuu PHK B knetke.

Crtpoenue monekynsl AT®. Makpospruyeckue cBa3u B Mojiekyne AT®. buonornueckue
¢byakun  AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (QYHKIMU B KIeTKe. /[lpyeue
HYKIe03uompugocgamuol (HTD,). CexBenunpoBanne  JHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMoXxuMuyeckue U OMopU3NYECKUEe HCCIIEIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OHOMOJeKyl. Moodenuposanue cmpykmypol u QyHKyui
ouomonekyn u ux komniekcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMONEKYI U
UX HENPUPOOHLIX AHANO208.

JdemMoHcTpanuun

[Toptpetsr: JI. ITonunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®@. Caurep,
C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHUYECKMX 3JE€MEHTOB B  HEXHBOW MPUPOIEH,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KHUBOU IIPUPOJIEN.

Tabmunel u cxemsl: «llepuoguueckas Tabauna XUMUYECKUX 3J1€MEHTOBY», «CTpoeHHe
MOJIEKYJIBl BOJbl», «BemiectBa B cocraBe OpraHu3moB», «CTpoeHHe MOJeKyIbl Oelkay,
«CTpyKTypbl O€IKOBOM MOJIEKYyNbD», «CTpOEHHUE MOJIEKYJ YIeBOAOB», «CTpoeHuEe MOJEKYJ
munuaoBy, « HykinennoBbie KUCIOTHD, « CTpoeHUE MOJEKYJIbl ATD.

OO6opynoBaHue: XMMUYECKas IOCY1a U1 000PyI0BaHUE.

JladopaTtopnasi pabora Nel«OOnHapyxkeHue OEIKOB ¢ TOMOIIbIO KaueCTBEHHBIX
peaKumii.

JlaGopaTopnas padora Ne2 «MccnegoBaHrne HYKJIEMHOBBIX KHUCIOT, BBIICICHHBIX W3
KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIuM KJIeTKH (8 1)



Tunsl kneTok: sykapuoTHueckas U nmpokapuornyeckas. CTpyKTypHO-(yHKIMOHAJIbHbIE
00pa3oBaHUS KIETKH.

CtpocHue mNPOKAPUOTHYECCKOM KiIeTKU. KieTouHas cTeHka OakTepuii | apxei.
Oco0CHHOCTH CTPOCHUS IreTepOTPO(PHON M aBTOTPOPHON MPOKAPHOTHIYCCKUX KIETOK. MecTo M
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crtpoenue u pyHKIIMOHMPOBAHHUE DyKapHOTUYECKON KileTkH. [li1a3maTtudyeckas memOpaHa
(urazmanemma).  CTpykTypa IUta3MaThdeckoi MeMOpaHbl. TpaHCHOpPT BEHIECTB 4epe3
MIa3MaTHYecKyro MeMmOpaHy: maccuBHBIA (nuddysus, oOneruéHHas aud@ys3us), aKTHBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIN TpaHcmopT). [lomymponunaemocts MeMOpanbl. Pabota
HaTpUI-KaIMeBOro Hacoca. DHAOUUTO3: MUHOIUTO3, (aromuro3. Dx3ounTto3. Kinerounas crenka.
Crpykrtypa 1 GyHKIIMH KJIETOUHON CTEHKH PacTeHU, TPUOOB.

Hutomnazma. [urozons. Lutockener. [IBuxkeHune nurtormiazmMbl. OpraHouIbl KIETKH.
OnnoMeMOpaHHbBIE OpraHOuAbl KJIETKU: 3HAomIa3Marudeckas cetb (OIIC), annmapar [onbmxu,
JM30COMBI, UX CTpOeHHE U (QYHKIUH. B3auMOCBSI3b 0JHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue rpaHyJIsSIpHOTO peTukyiayma. Mexanusm nanpasenenus 6eakoe ¢ OIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KJIETOUYHbIX MeMOpaH. [I'nmagkuii  (arpaHyssipHBIi)
sHAOIUIa3MaTHUeckuil peTukyiayM. CekperopHas ¢yHkuus anmnapata ['onbmxu. Moougurayus
benxoe 6 annapame I onvocu. Copmupoexa benxos ¢ annapame I 0160xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbix ki1eTok. Kietounsiii cok. Typrop.

[TosyaBTOHOMHBIE OPraHOMJbl KJIETKM: MMUTOXOHAPUHU, IUIaCTUABL. [Ipoucxoowcoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMH MUTOXOHApPUN ¥ TacTua. llepBuuHble, BTOPUYHBIE M CIOXHBIC TUIACTH]IBI
(OTOCUHTE3UPYIONNX JYKAPUOT. XJIOPOIUIACTBL, XPOMOIUIACTBI, JICHKOIUIACTHI  BBICIINX
pacTeHuu.

HemeMmOpannbie opranousl kiaetku CtpoeHue u GpyHKIUA HEMEMOpPAHHBIX OPTaHOMIOB
KieTku. PuGocombl.  IIpomesxcymounvie ¢hunamenmol. MukpodunaMeHTsl. AKmuHosble
Muxkpogunamenmeol. MpllIeUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMbIUEUHbIX KIEeMOK.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHue M JBH)KEHHE JKTYTUKOB U PECHHYEK.
Muxkpotpy06ouku nuToruia3mel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpOGUIAMEHMAMU U
muxpompybouxamu. MomopHhovie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapuoIulazMa, SAPBIILIKYA, UX CTPOCHHE M (PYHKIHH.
Snepusblii 6enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTep(da3zHOM
anape. Dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBIL. J{uHamuka sdepHol
0b0n0uKU 8 Mumose. AoepHulil mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAS  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHOI).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprysuc.

Tabmuner u cxembl: «CTpoeHue 3yKapuOTHUECKOH KiIeTku», «CTpoeHue >KHUBOTHOM
KIeTKW», «CTpOE€HHUE PaCTUTENbHOUN KiIeTKu», «CTpoeHue MUTOXOHAPUNY, «Snpo», «CtpoeHue
MPOKAPUOTHUYECKOU KIETKH.

O6opyioBaHHe: CBETOBOM MHUKPOCKOI, MMKpPOIpENapaThl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopnas padora Ne3 «l3yueHue cCTpoeHUs KJIETOK pa3IUYHbIX OPraHU3MOBY.

IMpakTuueckasi padora Ne3 «l3yueHue CBOWCTB KJICTOYHOM MEMOpaHBI».

JlaGopatopnas pabora Ned «lccrmenmoBaHue IUIa3MoiiM3a M JEIUIa3MoJiM3a B
PACTUTEIBHBIX KIETKaxX».

IIpakTnueckas padora Ned «l3yueHue IBMXKEHMS LUTOIUIA3Mbl B PACTUTEIBHBIX
KIIETKaX».

Tema 6. O0MeH BelecTB U NpeBpallleHNe JHEPruM B KJeTke (9 1)



AccuMuIsus U AUCCUMMIIALNSA — JIBE CTOPOHBI MeTabosn3Ma. Turmbl oOMeHa BEIIECTB:
aBTOTpOQHBII U  TeTepoTpodHBI. VYyacThe KUCIOpoAa B  OOMEHHBIX  IIpoleccax.
DHepretudyeckoe obOecrnedeHne kietku: mnpeBpamieane ATO B 0OMEHHBIX MpoIlleccax.
depMEHTATHUBHBIM XapaKTep peaklMii KIECTOYHOro MeTtaboiu3ma. dDepMeHThI, UX CTPOCHHE,
cBoiictBa W MexaHus3Mm aeiictBus. Kodepmentsl. Otauunst (GepMEHTOB OT HEOPTaHUYECKUX
KaTajau3aTopoB.  benku-aktuBatopbl M O€JIKU-UHTHOUTOpPBI.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKINIl OT pa3NIuYHBIX (PAaKTOPOB.

[lepBuuHbBIil CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCU2EHHbIU U
oxcueenHvlli  pomocunmes 'y obaxkmepuii. Cgemocobupawuwue nuUSMEeHmvbl U NUSMEHMbl
peaxkyuonHo2o yewmpa. Polb XJI0pOIIIACTOB B mpolecce ¢porocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cs., Cs. u CAM-munvr pomocurnmesa. IIpoayKTUBHOCTh (DOTOCHHTE3A.
Brnusinue paznuuHbix GakTOpoB Ha CKOPOCTH POTOCHHTE3a. 3HaUeHHEe POTOCHHTE3A.

XeMmocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPUIHPYIOIINE
OakTepuH, jxene300aKTepun, CepoOaKTepru, BOAOPOAHbIC OaKTepHH. 3HAUCHNUE XEMOCHHTE3A.

AHaspobnble opranu3mbl. Buaer 6poxxenus. [IpoaykTel OpokeHHsI U UX UCIOJb30BaHUE
4eJI0BEKOM. AHa3poOHblE MHMKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOIMM M BO30yAMTEIN
0ose3Hen.

AdpoOHBIE OpraHM3MBbl. JTambl SHEpPreTuyeckoro obmeHa. IloAroToBUTENbHBINA STam.
I'mukonu3 — 6eCKUCIOPOAHOE pacLIeTNIEHHE TII0KO3bI.

buonornueckoe okHuCIECHHUE, WK KIETOYHOE JbIXaHUE. PoJib MUTOXOHAPUI B Mpoleccax
Oouosnoruueckoro oxucieHus. lluxknumueckue peakuuu. OxuciautenbHoe (ocHOpUIHpPOBaAHUE.
Onepeus membpannozo epaouenma npomonos. Cunmez ATD: paboma npomonuou ATD-
cunmaszwvl. llpeuMyiecTBa a’poOHOTO TyTH OOMEHAa BEIIECTB Iepel  aHa’POOHBIM.
D¢ddexTHBHOCTH YJHEPTETUUECKOTO 0OMEHA.

JdeMmoHcTpanumn

[Toptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxemsl: «DoTtocuHTE3», «IDHEpreTuueckuii oOMen», «buocuHTes Oemkay,
«Ctpoenue pepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, 000pyAOBaHUE /ISl IPUTOTOBIICHUS TIOCTOSIHHBIX
Y BPEMEHHBIX MUKPOTIPETapaToB.

JladopaTopnasi padora Ne5 «/3yueHue KaTaJIUTHYECKOW aKTUBHOCTH (DEepMEHTOB (Ha
puUMepe aMuiia3bl UM KaTanasbl)».

JladopaTopnasi pabora Ne6 «M3yuenuwe (hepMEHTATUBHOTO DPACHICIUICHHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTopHas padora Ne7 «CpaBHeHHe ITpoLieccoB (POTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopnas padora Ne8 «CpaBHeHHe TPOLIECCOB OPOKEHUS U JBIXAHUSD).

Tema 7. HaciaencrBennasi uHopManus U peajusanus eé B KieTke (9 4)

Peaknuun matpuuHoro cuntesa. [[puHIIMI KOMIUIEMEHTApHOCTH B peakUUsIX MAaTPUUYHOIO
cuHTe3a. Peanusanus HacnenactBeHHOW uH(opmanuu. ['eHeTmdyeckuit KoA, €ro CBOMKCTBA.
Tpanckpunuusa — marpuusslii cuHte3 PHK. IIpuHIMnel Tpanckpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUINAPAJUIETIBHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancisus u e€ sranbl. Yuactre tpaHcnoptHbix PHK B OnocunTese Oenka. YciaoBus
OouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Postk pubocom B OnocuHTE3e Oeika.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. Opranusalus FeHoMa y IpoKapuoTa u
9yKapuoT. Peryismus akTUBHOCTH T€HOB y mpokapuoTa. ['mnoreza omepona (P. XKakob, XK.
Mano). Monexynapnvle mexanusmvl dKcnpeccuu 2enos y sykapuoma. Ponv xpomamuna 6
peayaayuu pabomsl 2enos. Peryisaius 0OMeHHBIX MpolieccoB B kKieTke. KieTouHslii romeocTas.

Bupycsl — HexieTouHble (hOPMBI KHU3HU U 00NHUraTHbIe mapa3utel. CTpOCHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuswennvii yukn JHK-cooepocawux



supycos, PHK-cooepowcawux eupycos, 6akmepuogazos. Obpamnas mpanckpunyus, pegepmasd,
unmezpasa.

BupycHble 3aboneBaHuss ueloBeKa, JKUBOTHBIX, pactenmit. CIINJ, COVID-19,
COLIMANIbHBIC U MEUIIUHCKHE TPOOIEeMBI.

Bbuoungopmamuxa: ummeepayuss u anamuz  Oonvwux  maccugos  («bigdatar)
CMPYKMYpHuIX — Ouonocuyeckux Oaunvix. Hanomexnmonoeuu 6 oOuonocuu u meouyume.
Ilpoepammupyemvie hynkyuu 6eaxos. Cnocodwl 0ocmasku 1ekapcms.

JdemoHcTpanuu

IToptpetsr: H. K. Kounsios, JI. . IBanoBCKHil.

Tabmumer u  cxembl: «buocuHTe3 Oenkay, «leHeTmueckwii Kom», «Bupycen,
«bakrepuodaruy.

IIpakTnueckas padora NeS «Co3ganue Mojenu BUpycay».

Tema 8. ’KuzHeHHBbIH MK KJIeTKH (6 1)

Knerounsnii nukn, ero nepuonasl u perynsauus. Matepdaza m muros. OcobeHHOCTH
MPOIIECCOB, MpoTeKatoumx B uHTepdase. [loarotoska kietku k aenenuto. [IpecunreTnueckuii
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETHYECKHH (MIPEMUTOTHUECKHM) IMEepHOJIbl
uHTEPa3bI.

Martpuunbii  cunte3 JHK — pennukanus. [lpunnuner  permmkauuu — JIHK:
KOMILJIEMEHTApHOCTb,  IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3m
pemmmukammu  JIHK.  Xpomocomsr. Ctpoenne xpomocom. Tenomepbl H  Tenomepasa.
XpoMOCOMHBIN HaOOp KJIETKHM — KapuOTHI. JMIIOMIHBIM M TariouJHbIA HAOOpBl XPOMOCOM.
I'omonornuneie xpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenue xnetkn — mMuto3. CTaauu MHUTO3a M MPOUCXOSAIIME B HUX Ipolecchl. Turmbl
murto3a. Kapuokunes u HuTokuHes. buojgornueckoe 3HaueHUE MUTO3A.

Perynsmus MUTOTHYECKOTO NHKIA KIeTKU. IIporpammmupyemasi kieTodHas Tubenp —
arnonTo3.

Knerounoe s1po, XxpoMocombl, pyHKIIMOHAIbHASI TeHOMUKA. Mexanusmsl npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «L{ugposas kiemrkay — ououngopmamudecxue
MoOenu PYHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpannu

Tabmuubl u cxembl: «Ku3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pemmukamms [JHK».

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKpoIpenapatsl: « MUTO3 B KJIETKax KOpeIIKa
TyKay.

JlabopaTopHasi pabora Ne9 «/3yueHne XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JladopaTopnas padora Nel0 «HaGmronenrne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpENIapaTax )».

Tema 9. Ctpoenne u pyHkuuu opranuzmos (17 u)

buonornueckoe  paszHooOpasue  opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHUAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTU CTPOEHUS U KHU3HEAEITEIbHOCTH OTHOKJIETOUHBIX Opranu3mMoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE I'PUOBI, OJHOKIETOYHBIE BOJIOPOCIH, Apyrue NpoTucThl. KomoHuanbHble
OpraHU3MBl.

BzaumocBs3b yacTeil MHOTOKJIETOYHOTO opraHu3Ma. TkaHu, OpraHbl U CHCTEMBI OPTraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHAsl, IOKPOBHAs,
MPOBOJIAIIAsL, OCHOBHAs, MexaHuueckass. OCOOEHHOCTH CTpOeHHUs, QYHKIUN U PACIONOKEHUS
TKaHEW B OpraHax pacTCHUH.

TkaHM OSKMBOTHBIX M YeEJIOBEKAa. THWMBI JKUBOTHBIX TKaHEW: SIHUTEIHUANIbHAS,
COCIMHUTENbHASI, MbIIeYHas, HepBHAas. OCOOEHHOCTH CTPOCHHS, (QYHKIUN U PaCMOIOKCHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.



Opransl. BereraTuBHbIE M TE€HEpAaTUBHBIC OpraHbl pacTeHHH. OpraHbl U CHCTEMBI
OpraHOB XUBOTHBIX U 4ejI0BeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHMII ckeseT. CTpOEHUE U TUIIBI COEUHEHUS
KOCTEH.

JIBi>keHne oOpraHu3MoB. [IBWDKEHHE OJHOKJIIETOYHBIX OPTraHu3MOB: aMEOOMIHOE,
KI'YTUKOBOE, pECHHYHOE. JIBM)KEHHE MHOTOKIETOYHBIX PpACTECHUN: TPONHU3Mbl M HACTHH.
JIBI>KEHHE MHOTOKJIETOYHBIX )KMBOTHBIX M YeJIOBEKa: MblllleuHas cuctema. Pedexc. CkeneTHble
MBIIIITBI U UX paboTa.

IIntanune opranusmos. llornomennue BoAbl, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pacrenussmu. [luTtaHue >KMBOTHBIX. BHYTpUIONOCTHOE M BHYTPUKIETOYHOE IHIIEBApEHUE.
[IutaHne NMO3BOHOYHBIX JKMBOTHBIX. OTIENbl NMUIIEBAPUTENBHOrO Tpakrta. [IumeBaputenbHbIe
xernesbl. [IumeBapurenpHas cucTeMa 4eiaoBeKa.

Ipixanue opraHu3moB. Jlpixanwe pacteHui. Jlpixanwe >XuBOTHBIX. Juddys3us razon
4yepe3 NOBEpXHOCTh KieTku. KoxxHoe npixanue. JlpixaTenbHas NoBepxHOCThb. KabGepHoe u
N€royHoe JpIxaHue. JlpIXxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIIOLHUOHHOE
YCIIOKHEHHE CTPOEHHs JETKMX IO3BOHOUYHBIX XMBOTHBIX. JlbIXaTelbHas CUCTEMa YEJIOBEKA.
MexaHu3M BEHTHIISALUY JIETKUX Y ITUL] 1 MIIEKOTIUTAIOIMX. Perymnsamnus neixanus. J{sIxaTeapHele
00BEMBIL.

Tpancnopr BemiecTB y OpPraHM3MOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHui. TpaHcnopt
BEIIECTB y KUBOTHBIX. KpoBeHocHas cucrema u €€ opranel. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAalEHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHUS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Beigenenne y opranu3MoB. Beijenenue y pacteHuil. BbljielieHHe 'y  KUBOTHBIX.
CoxpatutenbHble Bakyonu. Opransl BbiieneHus. @OuibTpanus, cekpeuus U oOpaTHOE
BCAachbIBaHUE KaK MEXaHH3MBbl pabOThl OPraHoOB BbIJeNeHUs. CBs3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIIEINUTEIBHON cHUCTeMaMH. BplneneHne y NMO3BOHOUYHBIX KMBOTHBIX M 4esioBeka. Ilouxwm.
Crpoenue u pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH y YEIIOBEKA.

3amuTa y OpraHU3MOB. 3allUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINX. 3aIIUTa Y MHOTOKIETOUHBIX pacTteHuil. Kytukyna. CpeacrBa nacCUBHOU U
XAMUYECKOU 3aIUThl. DUTOHUIHABL.

3ammra y MHOTOKIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MpPOMU3BOJHBIC. 3aluTa
opranusma otT Oomne3Hell. MMmyHHass cuctema uenoBeka. KieTO4yHBI M TyMOpanbHBIN
UMMYHUTET. Bpoxxa€HHbBIN U TpUOOPETEHHBIN criennduueckuii *UMMYHUTET. Teopus KIOHAJIbHO -
cenexktuBHOro ummynurera (I1. Opnux, ®. M. bepner, C. Tonerasa). BocnaaurenbHble OTBETHI
opraHu3MoB. PoJib Bp0oXIEHHOTO HIMMYHHMTETAa B pa3BUTUU CUCTEMHBIX 3a00JIEBaHUH.

PazmpaxxuMocTh M perymsuus y OpPraHM3MOB. Pa3gpakuMocTb y OIZHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpakumMocTs U peryisiuus y pacteHuil. PocToBbIE BelecTBa M HUX
3HauYEHHUE.

HepBhas cucrema u pecduextopHas peryisiuus y >kKMBOTHbIX. HepBHast cucrema u eé
OTJEJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHensl
rOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pednexc u peduexkropnas nyra. besycioBHble u
YCIIOBHBIC PEIICKCHI.

I'yMopanbHast perynsuus U SHAOKPHUHHAs CHUCTEMa >KMBOTHBIX M uenoBeka. JKeiesbl
SHJIOKPUHHOW CHUCTEMbl M HX TOpMOHBI. JlelicTBUe TOpMOHOB. B3aMMOCBSI3b HEpBHOW U
SHIOKPUHHOM cucteM. [ umorasamo-runodusapHas CUCTEMA.

JdemMoHcTpanumn

[optper: . I1. ITaBnos.

Tabmunel 1 cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIHY,
«bakrepumn», «IIpocteiimmey», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHoB



MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHWE HACEeKOMbIX», «TKaHU pacTeHuiD»,
«KopueBbie cucrembr», «CtpoeHue ctebns», «CTpoeHHe IHCTOBOM IacTUHKH», «TkaHU
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucremay,
«JlpixaTenbHass  cucrtema», «HepBHast cucrema», «Koxka», «MpbllleuHas cHCTEMa,
«BpimenurensHas cuctemMay, « DHIOKPUHHAs cuctemay, «CTpoeHue MbIby, « IMMyHHTETY,
«KuieunonosoctHeie», «Cxema nuTaHusl pacteHuin», « KpoBeHOCHbIE CUCTEMBbI MO3BOHOY HBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaaHapun», « BHyTpeHHee cTpoeHue T0XKIEBOro
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbikaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cuctemMa MIIEKONUTAIOIMIUXY,
«HepBHas cuctema uenoBeka», «Peduexcey.

O6opyioBaHue: CBETOBOW MHKPOCKOI, MHUKPOIIpPENapaThl OJHOKIETOYHBIX OPTaHU3MOB,
MUKpOTIpenapaTbl TKaHel, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KUBbIE
9K3EMILISIPhl KOMHATHBIX PACTeHHM, repOapiul pacTeHUi pa3HbIX OT/AEJIOB, BIaKHbIE IpernapaThl
YKUBOTHBIX, CKEJIEThI MTO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyloBaHue [ JAEMOHCTpAlMM TOYBEHHOIO U  BO3JAYIIHOIO MHTAaHUS PpPAacTEHUH,
pacuienjeHuss Kpaxmaia U OelIKoB TOJ JeHCTBUEM (QepMEHTOB, OOOpyJOoBaHuE MJs
JEMOHCTPAIIMHU ONBITOB 0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX
JBUKEHHM, MOJEJIN T'OJIOBHOTO MO3ra Pa3IMuHbIX )KUBOTHBIX.

JlaGopaTopnas padora Nell«3yueHue TkaHel pacTeHHIN.

JlaGoparopuas padora Nel2«3yueHne TkaHEH KUBOTHBIX Y.

JlabopaTopHasi pabora Nel3 «3yyeHne opraHoB IIBETKOBOI'O PaCTCHUS.

Tema 10. PasMHoOKeHHe U pa3BUTHE OPraHu3MoB (8 u)

@opMBl pa3MHOXKEHHUS OPTaHU3MOB: Oecrojioe (BKJIIOYash BETreTaTMBHOE) M MOJIOBOE.
Bunbr 6ecrionoro pa3MHOKEHUS: TOYKOBAHKE, CIIOPYJISAINS, PparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBeie kieTku, uian rametbl. Meito3. Craauum wmeiosa.
[ToBenenne xpomocom B meno3se. Kpoccunrosep. buosiornueckuii cmpicii Meio3a U IOJIOBOTO
nporecca. Melo3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoasimeBoe pas3Buthe. ['ameroreHe3 y IkMBOTHBIX. [lonoBbIE KeJe3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBHIX KieToK. CriepmaTtoreHe3 u ooreHe3. CTpOCHHE MOJIOBBIX
KJIETOK.

OnogoTBOpEHHE M AYMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHHUS:
Hapy:»Hoe, BHyTpeHHee. [lapTeHorenes.

WnnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOIOTUs — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenez — o0na u3 2nasuwvix npooiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeeneza. Ctaauu s)MOpUOreHe3a KUBOTHBIX (Ha mpuMepe JIaryimkn). pobnenue.
Tunsl npoGnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOIEHUST MIIEKOMUTAIOMIMX. 3apOJIbIIIEBbIe JTUCTKU (TaCTPYJISLIMS).
3akjajgka OpraHoB M TKaHEM M3 3apOJbIILIEBBIX JMCTKOB. B3aumMHoe BiMsHHE 4YacTeil
pasBuBaronierocst 3apojpimia (3MOpHOHaNbHAs UWHAYKIHMA). 3aKkiajaka I[jIaHa CTPOCHHS
JKUBOTHOTO KaK pe3yibTaT MEPAPXUUYECKUX B3aUMOJCHCTBUM TeHOB. BiusHue Ha
SMOpPUOHAJIBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButne >xuBoTHBIX. IlocTamOpuonanbHbll nepuon. Ilpsmoe u HempsMoe
pasButue. Pa3Butue ¢ metamopdo3oM y O€CHO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHHE NMPSAMOrO U HEMPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHUE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. DaKTOpPbl pEryJsUU POCTa >KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHATBHOTO PAa3BUTHUSL Y JKMBOTHBIX M uenoBeka. [lepuojpl OHTOTE€He3a uenoBeKa.
Crapenue U cMepTh Kak OMOJIOTUYECKUE MPOIECCHI.

PasmHoxeHue u paszputue pacteHuil. ['ametodut m cnopoput. Meilo3 B KU3HEHHOM
nukie pacteruii. OOpa3oBaHue cmop B Tporecce Meio3a. [lameTorenes y pacTeHH.
OmnogoTBOpEHME M Pa3BUTUE PACTUTEIBHBIX OPraHu3MoB. JIBOWHOE OIUIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHui. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.



MexaHu3MBl pETyJISALUNA OHTOTEHE3a Y PACTEHUH U KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBammn, X. [lInemaH.

Tabnuibl U cxembl: «BeretaTiBHOE pa3MHOXKEHUE», « TUIIBI OECITOIOr0 Pa3sMHOKCHH I,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXEHHE »5BIVIEHB», «Pa3MHOXeHUe Tuaps»,
«Meiios», «Xpomocombl», «l'ametorenes», «CTpoeHue SULEKIETKH M CIEPMATO30UIa»,
«OcHOBHBIE cTaguu OHTOreHe3za», «lIpsmoe m Hempsmoe pas3Butue», «Pa3BuTHE MalCKOro
Kyka», «Pa3sButue capanum», «PasBurue narymkn», «/IBoiiHOE OIUIOJOTBOPEHHUE Y IBETKOBBIX
pacrenuit», «CTpoeHHe CeMsiH OJHOJOJBHBIX W JBYAOJBHBIX pacTeHUN», « KU3HEHHBIN IUKI
MOPCKOM KamycTbl», <« KU3HEHHBIH UUKI MXa», <« KH3HEHHBIM LUKJI [anOPOTHUKA,
«KM3HEHHBIN UK COCHBDY.

O6opynoBaHue:  CBETOBOM ~ MHUKpPOCKON,  MHUKpoOINpemapatsl  SHIEKICTOK U
CIIEpMAaTO30U 0B, MOAENb « L {MKII pa3BUTHS JIATYILIKI.

JladopaTopnass padora Nel4 «M3yueHue CTpOCHHS MOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpEenaparaxy.

IIpakTnyeckas padora Ne6 «BpIiBaeHHE DPU3HAKOB CXOJCTBA  3apOJBIIICH
MIO3BOHOYHBIX )KMBOTHBIX».

JlaGopaTopnas padotra Nel5 «CtpoeHue opraHoB pa3MHOKEHHUS BHICIIUX PACTEHUM.

Tema 11. I'eHeTKa — HAYKa 0 HACJEJICTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB (2
4)

Hcrtopusi cTtaHOBIIEHHS U pa3BUTHUS I€HETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Posib oTedecTBEeHHBIX Y4YEHBIX B pa3BuUTUM TreHeTuku. Paboter H. K.
Kounbmosa, H. Y. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKHUE MOHATHUS U CUMBOJIBL. ['OMOJIOrMUHbBIE XPOMOCOMBI, aJlIeJIbHbIE
I€Hbl, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBI M pPELECCUBHBIM NpU3HAK, T'OMO3MIOTA,
reTepo3uroTa, 4ucras JUHUS, TMOPUABI, TeHOTHN, (eHOoTUn. OCHOBHBIE METOJbl TE€HETUKHU:
rUOpPUI0TOTHYECKUH, IUTOIOTUYECKH, MOJIEKYJIIPHO-T€HETUYECKU .

JdemoHcTpannu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benoszepckuii, I'. 1. Kapneuenko, 0. A. ®unumuenko, H. B. TumodeeB-PecoBckuii.

Tabmue! 1 cxeMbl: «MeToabl TeHETUKNY», « CXEeMbI CKPELBAHUS.

JladopaTopuasi padora Nel6 «JIpo3oduna kak 00BEKT TCHETHUYECKUX HCCIICTIOBAHHIN.

Tema 12. 3akoHomepHOcTH HacaeacTBeHHOCTH (10 1)

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3akoH €IUHOOOpasus
rudpuaoB nepBoro noxosjeHus. IIpaBuino nomuHupoBaHusa. Bropoil 3akoH Menpaens — 3akoH
pacuienjaeHus npu3HakoB. L{urosoruuyeckre 0CHOBBI MOHOTHOpUHOTO cKpemuBanus. ['unoresa
YUCTOTHI TAMET.

AHanu3upyromee  ckpemuBaHue.  IIpoMexxyTouHbli  XapakTep — HacieAOBAHMS.
Pacuieniienne npu3HakoB NpU HETIOJTHOM JOMUHUPOBAHUH.

HurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO
HacJje10BaHus NpuU3HaKkoB. [{uTonornyeckue 0OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMUSL.

CuemnnenHoe HacnefoBaHue npusHakoB. PabGotst T. Moprana. CuemieHHoe
HaclleJOBaHUE TEHOB, HapylIEHUWE CUEIUICHUS MEXJIy TIeHaMH. XpOMOCOMHAs TEOpHs
HAaCIIeICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIN MEXaHM3M OIpEeeHUs Mojila. AyTOCOMBI U TOJOBbHIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbiil moj. ['eHeTnmdeckas CTpyKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HaKoB, CLEIUICHHBIX C ITOJIOM.

I'enotun kak uenmoctHas cucteMa. [lneoTponuss — MHOXKECTBEHHOE JCWCTBUE TEHA.
MHOXK€eCTBEHHBI ajulenu3M. B3auMoaelcTBue HeEauIeNbHBIX TI€HOB. KOMIUIEMEHTapHOCTS.
Onucras. [lonumepust.



I'eneTndecknii KOHTPOJIb pa3BUTUS DPACTCHUM, JKMBOTHBIX M YEJIIOBEKA, a TakKkKe
(GU3MONOTMYECKUX TPOIECCOB, TOBEACHHUS M KOTHUTUBHBIX (QyHKUMi. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBHS «XO3SUH — Mapa3uT» U «XO35UH —
MUKpOOHOMY. ['eHeTHUeCKHe aceKThl KOHTPOJIS U U3MEHEHHS HACJIEeICTBEHHOW MH(pOpMal B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Ta6muubl u cxembl: «IlepBbiit 1 BTOpo# 3akoHbl Mennens», « Tpetuit 3akoH Menaemns»,
«Ananusupyroniee ckpeumBanue», «Hemnonnoe nomunupoBanuey, «ClenjaeHHOE Hacaeq0BaHUE
MPU3HAKOB y Ipo3oduisn», «I'eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30huisn,
«Kapuotun ntuusn, « MHOXKECTBEHHBIN ajienu3my», « B3aumoneiicTere reHoBy.

O6opynoBaHue: MOJICNb JIJIsI JEMOHCTPAIMUA 3aKOHOB €IWHOO0Opa3us THOPUIOB TTEPBOTO
MOKOJICHUSI U pacCUICTUICHUs] TMPU3HAKOB, MOJEIb IJI JEMOHCTpAallMM 3aKOHAa HE3aBHUCUMOIO
HACJIEA0OBAHUs IPU3HAKOB, MOJIENb JUISI JEMOHCTPALMM CLEIUICHHOTO HACJIEN0BaHUsl IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIipenapar: «/lpozodpunay.

IIpakTuyeckas padora Ne7 «l3yueHue pe3ysbTaTOB MOHOTMOPHIHOTO CKPEIIMBAHUS Y
JPO30(HITBD.

IIpakTuueckasi padora Ne8 «l3ydyeHue pe3ynbTaTOB JUTHOPUIHOTO CKpPEUIMBAHUS Y
JPO30(HITBD).

Tema 13. 3akoHoMepHOCTH U3MEHYMBOCTH (6 4)

B3aumoneiictBue reHotuna u cpeabl npu GopmMupoBaHUM (eHoTuna. V3MeHuHnBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHBIE NpPU3HAKK. BHIbl  M3MEHYHMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEACTBEHHAS.

MoaudukanmoHHass U3MEHYUBOCTh. Posib cpenbl B hopMupoBaHUM MOJAUDUKAITMOHHOMN
n3MeHunBOCcTH. HopMma peakiuu npusHaka. BapuanvoHHBIA psn W BapuainimoHHasi kpuas (B.
HNoranncen). CpoiicTBa MOIU(DUKALIMOHHOW H3MEHYUBOCTH.

l'enoTunuueckass uM3MeHYHUBOCTh. (CBONCTBA TE€HOTHUIIMYECKON W3MEHUMBOCTU. Bubl
TEHOTHUITUYECKON H3MEHUYNBOCTH: KOMOMHATUBHAS, MyTaIlMOHHAS.

KomOuHaTHBHAS M3MEHYMBOCTh. Mei03 M TOJIOBOW MPOIIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. POJTh KOMOMHATUBHOI M3MEHYMBOCTH B CO3AaHUH T'€HETHYECKOTO Pa3HOOOpasus
B Ipejenax OJHOrO BUAA.

MyTanuoHHass M3MEHYMBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE M WHIYUHMPOBAHHBIE MyTallUH. SJepHbIE M UHUTOIUIA3MAaTHYECKUE MYTAIlUH.
ComaTtnyeckue W MOJOBble MyTauuu. [IpuyuHBl BO3HUKHOBEHHS MyTaluid. MyTareHol U HX
BIIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX
panoB B HaciueactBeHHoi wusmeHunBocTH (H.M. BaBunon). Buespepnas u3MEeHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3MULEHOMUKA, POIb INUSEHEMUYECKUX (aKmopos8 6 HACle008aHUlU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuubl 1 cxembl: «Bumbl u3smMeHUMBOCTHY, «MoaudpuKanuoHHAS N3MEHUYHUBOCTHY,
«KoMOnHaTUBHAsT ~ U3MEHYHBOCTDHY, «Metio3y, «Ornog0TBOPEHUEY, «['eHeTnueckme
3a00J1€BaHUs YEIOBEKa», « BUIBI My TaIHii».

O6opynoBaHue: >KUBbIE U TepOapHbE JK3EMIULIPHI KOMHATHBIX PACTEHHH, PUCYHKH
(poTorpadum) KUBOTHBIX C Pa3TMYHBIMUA BUJAMU H3MEHYHBOCTH.

JladopaTopnasi padora Nel7 «MccnenoBanue 3aKOHOMEPHOCTEH MOAMDUKAITMOHHOMN
U3MEHUYHUBOCTH. [TocTpoeHne BapHalimoHHOTO Psifia U BApUAIMOHHON KPHUBOID».

IIpakTtuueckass paGora Ne9 «Myrtanuu y  Apo3odpuibl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eneTuka 4yesjoBeka (13 4v)



Kapuotun demoBeka. MexayHapoaHas NporpaMMa HCCIEIOBAaHMS TI'€HOMAa 4eJIOBEKa.
MeToapl U3yueHUsi TEHETHKU YEJIOBEKa: MeHeallOTUYeCKui, OM3HEIOBbIM, IUTOTE€HETUYECKUH,
MONYJISIIITUOHHO-CTATUCTUYECKUM, MOJIEKYJISIpHO-TeHeThuYeckuil. COBpEMEHHOE OIlpe/iesieHue
TE€HOTHUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUIIMPOBAHUE, B TOM yucie ¢ noMousro [11P-
ananusa. HacnesnctBennsle 3a00sieBaHus yesloBeKa. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YEIOBEKa.
bone3nn ¢ HacineaCTBEHHOM MpPEepacloOKEHHOCThIO0. 3HAYEHUE MEIHIMHCKON T'€HETHKU B
MpPEeIOTBPAIlEHUN U JICUEHWU TI'eHeTHYecKUuX 3a00JIieBaHMM deroBeka. MeIuKO-reHeTHUYEeCcKOoe
KOHCyJbTupoBaHue. CTBOJIOBBIE KIETKU. [[OHATHE «T€HETUUECKOTO Tpy3a». DTUYECKHUE aCIIEeKThI
WCCJIEeI0OBAaHUH B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (GakTOphl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEIIOBEKa K (DU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyKarouieil cpeasl. ['eHeTMueckas NpeapacnoaokKeHHOCTh
YeJI0BEKa K MaTOJIOTUSAM.

JdemoHcTpanuu

Tabmuner u cxemsl: «Kapuotun uenoseka», «MeTobl U3y4eHHs] TEHETUKH YEIIOBEKAY,
«I"eneTnueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTuyeckas padora Nel0 «CocTaBieHue U aHaJIU3 POJIOCIOBHOWY.

Tema 15. Cesexnusi opranu3mos (4 4)

JlomecTukauuss U cenekuus. 3apoXKIEHUEe CeleKIMH U aoMectukanuu. Yuenue H. U.
Basuiiosa o LleHTpax mpoucxoxaeHus 1 MHOT000pa3us KyJIbTypHBIX pacTeHui. Ponb cenekuun
B CO3JaHUU COPTOB pacTeHHMd M mnopo] KuBOoTHBIX. CopT, mopoxa, MmMTaMM. 3aKOH
FOMOJIOTHYECKUX PSAOB B HacieACTBEeHHOW n3meHuuBoctr H. M. BaBuioBa, ero 3HaueHue s
CEJIEKI[MOHHOH paboThI.

Metonbl  ceneKIMOHHOW  paboThl.  MICKyCCTBEHHBI  OTOOp:  MAacCOBBIA M
WHIWBUAYyaIbHBIA. JTanbl KOMOWHAIIMOHHOW CeJIEKIMH. VICIbITaHUE MPOU3BOAUTEICH 110
moToMCTBY. OTOOp IO TEHOTHIy C ITOMOIIBI OIIGHKH (EHOTHIA MOTOMCTBA W OTOOp IO
FEeHOTHUITY ¢ moMoupto aHanusa JJHK.

HckyccTBeHHBIN MyTareHe3 KakK METOJl CEJICKIIMOHHOW paboThl. PamuanuoHHBId U
XUMHYECKHM MyTareHe3 KaK HCTOYHUK MyTaluil y KyJbTypHbIX (GOpPM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEIAKTUPOBAHMS U METOA0B pekoMOuHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJHOTO MaTepuaiia JJisl CEJICKIUH.

[lonyyenne mnonumionnoB. BHyTpuBumoBas rubpuamsanus. biaM3KopoaCTBEHHOE
CKpellMBaHue, WM HHOpUIuHr. HepoacTBeHHOE cKpelBaHue, Wi ayTopuauHr. ['erepo3uc u
ero mnpuuyuHbl. Mcnonb3oBanue rerepo3rca B cenekimu. OtnanéHHas TrHOpUAM3AIMSL.
[Ipeononenue Oecraogusi MEXBUAOBBIX T'HOpHAOB. JIOCTHIKEHHS CEJEKIUU pPACTEHUH W
KUBOTHBIX. « 3€/1EHAS PesoIoOYUsL».

CoxpaHeHne M H3y4EHHE I'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUN U UX TUKHUX
poauuen A CoO3JaHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO03AHCTBEHHBIX KYJIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CeabCKOX03AUCMBEHHbIX U NPOMbBICIOBHIX
HCUBOMHBIX 8 YENAX VIYYULeHUs CYUeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MoM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl, Nepedosblx udell U
NnepcnekmueHblX MexHoJI02Ul.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, Y. B. Muuypus, I'. J[. Kapneuenko, I1. I1. Jlykpauenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. bexnses.

Tabnuipl 1 cxembl: «LIeHTpBI TPOUCXOKICHUS 1 MHOTO0Opa3us KyJIbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTMYECKHX PsIIOB B HACJEACTBEHHOM H3MEHUYMBOCTH», «METOMIbl CENeKIUn»,
«Otnanénnas rudbpuauzanus», « MytareHesy.

JlabopaTopHasi padora Nel8 «M3yueHue cOpTOB KyJIBTYpPHBIX PAacTEHHMM M IOPOL
JOMAIIHUX KUBOTHBIX.

JladopaTopuas padora Nel9 «/3yueHue METOI0B CENEKIMH PACTEHUI.

IIpakTHyeckas padora Nell«IIpuBrBka pacTeHHID.



Ikckypeusi «OCHOBHBIE METOJBI M JIOCTH)KCHUSI CEJIEKIIUM PACTEHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO03SIICTBO, B 1a0OPaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJI0IUsl 1 CHHTeTHYeCKAasi OuoJiorus (4 4)

OOBEKThI, WCIOJB3yEeMble B OMOTEXHOJOTUM, — KIETOYHBIE W TKAHEBBIE KYJIBTYPHI,
MUKPOOPTraHM3Mbl, HMX XapaKTepUCTUKa. TpaaulMOHHAsE OHOTEXHOJIOTHS: XJeOomeueHue,
MOJTyYeHNEe KUCIOMOJIOYHBIX POIYKTOB, BUHOAenE. Mukpoouosorndeckuii cuate3. OOBEKTHI
MHUKpPOOHOIOTHYECKUX TexHoIorui. [Ipon3BoacTBO OeIKa, aMUHOKHUCIOT M BUTAMUHOB.

Co3nanve TEXHOJOTMH M HMHCTPYMEHTOB  LIEJICHANIPABJICHHOTO HM3MEHEHUs U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MTOJIYUYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX
HE BCTPEYAIOIINECS B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounass unxkenepus. MeTosibl KyJbTyphbl KJIE€TOK U TKAHEW PACTEHUU M >KUBOTHBIX.
Kpuobanku. Comartnueckass THOpUAM3AIMS W COMATHYECKUH sMOpuoreHne3. lcmosb3oBaHue
rariou0B B CEIEKUUHU paCTeHUU. [lomyuenue MOHOKIOHANbHLIX anmumen. HcnoavzosaHnue
MOHOKNIOHANLHBIX U NOJUKTOHANbHBIX aHmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJJOTBOPEHHUE.
PexoHCTpyKkIuMsl SHMUEKIETOK M KIOHMPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIEp
KJIETOK. Texuonocuu 0300poeieHus, KyIbMUBUPOBAHUS U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHAsI U Te€HHas UHKeHepusl. VICKyCCTBEHHbBIN CUHTE3 I'eéHa U KOHCTPYHPOBAHUE
pexkomOunanTabix [IHK. Cozoanue mpanceennvix opeanuzmog. JOCTHXEHUS U TIEPCIIEKTHUBBI
XPOMOCOMHOM M TE€HHOM WH)XEHEPUH. OKOJOTMYECKHE U JTUYECKHUE MpoOJeMbl TE€HHOM
WH)KCHEPUHU.

Menmunuackue  OuorexHonmoruu. IloctreHomHass nudpoBas  MenunmHa. [TLP-
JTUArHOCTHKA. MeTabOoJOMHBIM aHaIM3, TCHOIEHTPUUYECKUH aHaJIu3 MPOTEOMa YeJoOBEKa IS
OIICHKU COCTOSIHUS €ro 30pOBbsl. Mcrnonb30BaHne CTBOJOBBIX KJIETOK. TapreTHas Tepamnus paka.
3D-Ouounkenepusi Uil pa3padoTku (QyHIAMEHTATBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH,
CO3JIaHUs KOMIUJIEKCHBIX TKAaHEH COYETaHWEM TEXHOJOTHUH TPEXMEPHOTr0 OWMOMPUHTHHTA U
ckaddonauHra I pEHIeHHs 3a1a9 MepCOHATN3UPOBAHHON MEIUIIMHEI.

Co3nanne BEKTOPHBIX BAaKIWH C LEIbI0 OOecredeHuss KOMOMHUPOBAHHOW 3allUTHI OT
Bo3Oyauteneit OPBU, ycraHOBIeHHE MOJEKYISIPHBIX MeXaHU3MOB (yHKImoHupoBanus PHK-
COJIep>KallIX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMACHbIE 3a00JI€BaHMs YETIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupt w  cxembl: «Mcmonp30BaHME MHUKPOOPTaHU3MOB B IPOMBIIIICHHOM
MPOU3BOJCTBEY, «KileTouHast uHXXeHEepus», «I eHHast HUHKEHEPUSI».

JladopaTopHas pa6ora Ne2() «M3yueHue oObeKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora Nel2 «llosmydeHre MOJIOYHOKHUCIIBIX TPOAYKTOBY.

Jkckypeusi «buotexHosorus — BaKHEWIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTHU
(Ha GMOTEXHOJOTUYECKOE TPOU3BOJICTBO).

11 KJIACC
11 xmacc — 102 gaca (3 gac B HEAEIO)

Tema 1. 3apoxneHune u pa3BuTHE 3BOJTIOLUOHHBIX NPeACTABICHUIl B Ouo0ruu (44)

OpomtonimonHas teopus Y. JlapBuna. Ilpennochbliki BO3HUKHOBEHHS JIapBUHU3MA.
’KuzHb 1 Hay4Has aesrenbHOCTh Y. JlapBuHa.

JBwxymme cwibl HBojoIMKH BuaoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHBHOCTD
Pa3MHOXKEHHSI OPraHW3MOB, HACJEJACTBEHHAs HW3MEHYHBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopminenne cunretndeckoir Teopuu sBomouuu (CTD). HeittpanbHas Teopus
sBotonnu. CoBpeMEHHasl HBONIOLMOHHASA OHOJOTHS. 3HAYeHHE SBOJIOLNMOHHON TEOpUU B
(hopMUPOBaHHH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.



JdemMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K. Kiosbe, Y.
HapsuH, C. C. YetBepuxos, U. 1. llImansraysen, J>x. Xonaein, 1. K. benses.

Tabmuupl u cxembl: «Cuctema xuBoi npupozsl (mo K. Jlunuew)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (GopMUpOBaHUS NPUCIIOCOOIIEHUH Yy pPacTeHUd Hu
KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxoaxu Y.
Hapsuna», «®Dopmbel 60prOBI 3a cymiectBoBaHuey», «llopoasr romy6eit», «Muoroobpasue
KyJIbTYpHBIX (hopM KamycTs», «[Ioposabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUS HOBBIX
BuaoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI 3BOJIOLMNY, «OCHOBHBIE
MIOJIOKEHUS CHHTETUUECKON TEOPUH IBOJIIOLIUI.

Tema 2. Mukpo3BoJiionus 1 eé pe3yabrathl (14 1)

[Monmynsuus kak saeMeHTapHas enuHuia 3BoONNH. COBpEMEHHbIE METOAbl OLIEHKHU
TeHEeTUYECKOro pa3HooOpasus U CTPYKTYphI Homysisiuiil. i3MeHeHne renodoHa MOMy sy Kak
2JIEMEHTApPHOE 3BOJIIOIIMOHHOE SIBIEHHE. 3aKOH TreHeTuueckoro pasHoBecusa J[Ix. Xapau, B.
Baitn6epra.

OnemeHTapHble (aKTOpPbl (IBUXKYIIME CHJIBI) 3BOJIOLMU. MyTallMOHHBIN Ipolecc.
KombOunaTtuBHast u3MeHUnMBOCTh. Jlpeiid reHoB — ciayuyaliHble HEHaANpaBlIE€HHbIE W3MEHEHUs
4acToT ajyuienedl B momyisnuax. OddekT ocHoBatens. Dpgexm OymwulLiouHO2O0 20pabIUKA.
CHuoiceHue eceHemuuecko2o pasHoobpaszus: npudunsl u ciredocmsus. Illpossnenue 3¢hghexma
opeticha 2eHo6 6 Oombwux u Mmarvlx nonyaayuax. Murpanuu. W3o0ismus mOMyasSIun:
reorpaduyeckas (IpOCTPaHCTBEHHAs), Onoornueckas (penpoayKTHBHAS).

EctectBenHblil 0T60p — Hampapistoumid (axktop sBosronuu. POpMbI €CTECTBEHHOI'O
oTOOpa: ABWXKYIIMHA, CTAOWIU3HPYIOIIMK, pa3pblBalOIIMKA (IU3pynTHBHBIN). IlosoBoi oTOOp.
Bo3HuKHOBEHUE U 3BOJIOLMS COLUATIBHOIO NOBEACHUS )KMBOTHBIX.

[IpucrnocoOneHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOAIBOMIOIMHU. BoO3HHMKHOBEHHE
pUCcHocoOaeHu y opranu3MoB. Apomopdo3sl 1 uauoanantanuu. [Ipumepsr npucnocoOaeHui
y Opranu3MoB: Mopdosoruueckue, QU3NOJOTHYECKHE, OHOXMMHUYECKHE, MOBEICHUECKHUE.
OTHOCHTENBHOCTh MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u crtpykrypa. BunooOpasoBaHue Kak pe3yiabTaT MUKPOABOJIIOLUU.
W3onsmus — ximroyeBoit aktop BHmooOpaszoBanus. Ilytu u crmocoObl BHII000pa30BaHMUS:
ajyionarpudeckoe (reorpaduueckoe), CHUMMOATPUUYECKOE (DKOJIOTMYECKOE), «MIHOBEHHOE)
(momumuonaAn3anms, TuOpuaAn3anus). JIuTeTbHOCT IBONIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl QOPMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpasHsl.

Ponp »BoMOIMOHHON OHONOrMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUS
O6uropa3zHoo0pa3us. MHUKpPOIBOMIONMSA U KOABOJIOLHMS NApa3sUTOB U MX X035€B. MexaHU3MBbI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTUOUOTHUKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[Toptpetsi: C. C. UeTBepukos, 2. Maiip.

Tabmunpel u cxembl: «MyTanmoHHas HM3MEHUUBOCTBHY, «llomynsnMoHHas CTpyKTypa
Buga», «Cxema mposiBIeHus 3akoHa Xapau—BaiinOepra», «/IBrKyIiyue CHIIBI 3BOJIOLUI,
«OJKoJIOrMYecKasl M30JISILMS MOMyJISIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IALMSL
JUCTBEHHUIIBI CUOUPCKOM U JIMCTBEHHUIIBI AaypCcKOi, «[lomyasuoHHbIE BOJIHBI YMCIEHHOCTU
XUIIHUKOB M JKEepTB», «(Cxema NelCTBHUs €CTECTBEHHOro oTOopa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHUEY, «NuaycrpruanbHbIi MEJTaHU3M, «Kusbie HCKOTIa€MbIE»,
«ITokpoBuTENbCTBEHHAsE OKpacka XUBOTHBIX», «llpenynpexxnaromias OKpacka KUBOTHBIXY,
«Dusnonoruueckue agantanuny, «[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Buasl-nBoiiHukn», «CTpykTypa Buaa B npupoge», «CrocoObl
BUJI000Opa3oBaHus», «l'eorpaduueckoe BuIooOpasoBaHMEe TpEX  BUAOB  JIAHABIIICHY,
«JKoysoruueckoe BHUJI000pa3oBaHMe BUAOB cHHMI, «l[lomummouasl pactenuit», «KamycTHo-
peIeYHBII THOPHTY.



ObopynoBanue: repbapuu pacTeHU, KOJJIEKIIMA HACEKOMBIX, Yydella MTUIl U 3BEPeH C
IpUMEpaMU Pa3IMYHBIX MPHUCIIOCOOJEHUH, dyyena NTULl M 3Bepei pasHbIX BUAOB, repOapuu
pacTeHuil OIM3KUX BUIOB, 00pA30BABIIUXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopaTopuasi padoTa Nel«BbIsBlIeHHE H3MEHYUBOCTH Y 0CO0€H OZJHOTO BUIAY.

JladopaTopnasi padora Ne2 «IIpucrocoOneHusi OpraHU3MOB U WX OTHOCHTEIbHAs
11e71eCO000Pa3HOCThY.

JlabopaTopuas padora Ne3 «CpaBHeHHUE BUJIOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJirouus u eé pe3yabTathl (6 1)

MeToasl u3yueHUs MakpolBoOJOUMH. [lameoHTONOrMYeckne MeToAbl H3YUYEHUS
sBomtonuu. [lepexoansie GopMbl U puoreHeTHYECKHUE PAIbl OPTaHU3MOB.

buoreorpaduyeckue Mertonsl u3ydeHus osBoiouud. CpaBHeHue @uopsl U (ayHbI
MaTepUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emian. BUapl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOrHYEeCKHEe U CPaBHUTEIBHO-MOP(HOIOrHYECKUE METO/IbI M3yUYE€HUS 3BOJIOLNH.
I'eneTnyeckne MeXaHHM3Mbl 3BOJIOLUU OHTOTE€HE3a W TOSABJICHHUS HBOJIOLUOHHBIX HOBIIECTB.
I'oMosiornuHble ¥ aHAJOTUYHbBIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTUYeCKHe, OHOXMMHUYECKHEe UM  MaTeMaTHYEeCKHME METOJbl H3YUYEHHUS  3BOJIOLUH.
I'omosnoruunsle reHbl. COBpEMEHHbIE METOAbI TIOCTPOEHUS (PUIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUU 1 3BOJIIOLMS TEHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBWiIa) OdBOMOUMU. [Ipunyun  cmeuvt  yHKYuUil.
HeoOpaTtumocts 3Bosonnu. AnantuBHas paauaius. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLMH.

JdemMoHcTpanuun

IToptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mroinep, O. I'ekkens.

Tabnuipl U cxeMbl: «DHIIOTEHETHUESCKUI PSI JIOMATN», K APXEONTEPUKC, «3BEPO3yObIe
ameps», «Crerouedansy, «Punnoputs», «CeMeHHbIE TanoOpOTHUKN», «buoreorpaduueckue
30HbI 3emnu», «Jpelip xontuHeHTOB», «PenukThl», «HauanpHble cTaguu >MOPHUOHAIBLHOTO
pa3BUTHA  IO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE M  AQHAJIOTMYHBIE  OPraHbD,
«PymumeHTs», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOpbHI YeNOBEKa M HIMMIIaH3e», «[JaBHbIE
HaIpaBJICHUS IBOJIIOLUNY, «O01I1e 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

ObopynoBaHue: KOJJICKIUH, repOapuy, MYJSDKM HCKOMAEMBIX OCTATKOB OPTaHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, @HAJIOTMUYHBIX, PyJAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKIMU
HaCEKOMBIX.

Tema 4. Ilpoucxo:xkaenue u pasputue xxku3Hu Ha 3emJie (15 v)

HayuHble TUNOTE3bl MPOUCXOXKACHHS XKU3HM Ha 3emusie. AOHOTEHE3 W TaHCIEPMHUSL.
JloHay4Hble TpPEICTaBICHUS O 3apOKICHUHM >KM3HHU (KpealMoHu3M). ['mmore3a MOCTOSHHOTO
caMo3apOoXAeHUs KU3HU U e€ onpoBepxkeHue onsitamu @. Penu, JI. Cnamnannany, JI. [lacrepa.
[IpoucxokaeHue )KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Talbl HEOpPraHWyeckod osBomtonuu. IlmaHerapHas (reojormyeckas)
3BOJIIOLMSA. XHMMHUYEcKass dBOJOLUA. AOUOreHHBI CHHTE3 OpraHHYeCKUX BEIECTB U3
Heopranndeckux. Ombir C. Mwmnepa u I'. FOpu. O6pa3oBanue noauMepoB M3 MOHOMEPOB.
KoanepBarnast runoreza A. M. Onapuna, runoreza nepBu4Horo OyinboHa k. XosnneiiHa,
renerudeckas runotesa ['. Mémnepa. Pu6o3umsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra.
dopmupoBaHrue MEMOpPaH U BOSHUKHOBEHHE TPOTOKJIETKH.

HUcropus 3emumn u Meroasl €€ wu3ydeHus. lckomaemble OpraHMYecKHe OCTAaTKU.
I'eoxponosmorust u e€¢ Meroasl. OTHOCUTENbHAassT M aOCOJIOTHAA  T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mKaua: S0Hbl, 3pbl, IEPUOBI, SIOXH.

HauansHnble sTanel oprannyeckoi 3Bomonuu. [losBiaeHue u 3BOIOLMS MEPBBIX KIIETOK.
Opomronus MeTtabonu3zMa. Bo3HukHOBeHHE NepBBIX 3KocHcTeM. COBpeMEHHblE MHKPOOHBIE
OMOIIEHKKM Kak aHajor mepBbIX Ha 3emie coobmectB. Ctpomaronutsl. [IpoxapuoTsl u
9YKapHOTBHI.



[Ipoucxoxaenue sykapuor (CUMOUOTEHE3). DBOIIONMOHHOE MPOUCXOKIACHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TIpyII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTallbl HBOJIIOIUHM BBICHIUX pacTeHU. OCHOBHBIE apoMOP(O3bl PACTCHHIA.
Beixon pacrenust Ha cymry. [losBieHME CHOpPOBBIX pPacTeHUHM M 3aBOCBAHWE HMMHU CYILH.
Cemennble pacteHus. [IpoucxoxaeHne NBETKOBBIX PaCTCHUM.

OcCHOBHBIE 3Tanbl 3BOJIOLHUU XKUBOTHOTO MuUpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BEIE
JKUBOTHBIC. JKU3HB B BOJIe. DBOJIONMS MO3BOHOYHBIX. [IporcxokacHue aMpUONii U pEeNTUINI.
[Ipoucxoxaenne miaekonurarmmx W OTUl. [IpuHmun kmoueBoro apomopdosza. OcBoeHwme
0EeCII03BOHOYHBIMU 1 TTO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3paM W NEpUOAAM: apXel, IPOTepO30i, Male030H,
Me3030H, KaitH030i1. O0I11as XxapakTepUCTHKa KJIUMaTa U reojloThdeckux npoueccoB. [losBnenue
U pacUBET XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €T0 YCIOBHUS M BIUSHUE HA Ta30BBIH
COCTaB aTMOC(epHI.

MaccoBble BBIMUpPAaHUSL — DKOJOTMYECKHE KPHU3HCHI npouuioro. [IpuuuHel u cienctBus
MaccoBbIX BbiMHpaHUil. COBpEeMEHHBIN SKOJIOTHYECKUN KpU3HC, ero ocobeHHoctH. [Ipobiema
coxpaHeHHs OMopa3zHoo0pa3us Ha 3emie.

CoBpemeHHas cucTeMa OpraHuYecKkoro mupa. IIpuHnumnel knaccuukanuu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuun

[Hoptpetsr: @. Penu, JI. Cnamtanuany, JI. [lacrep, . 1. Meunukos, A. M. Onapun, [[x.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6nuupl u cxembl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [lactepa no uzyueHnuto
caMo3apoxaeHus xku3Hn», «Cxema onbita C. Munnepa, I'. FOpu», «3Ttansl HeopraHudeckoit
IBOIIOLMMY, «I'eoxpoHomoruueckas mikanay», «HadanpHble 3Tanbl OpraHMYECKOW 3BOJIOLHNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTEM cuUMOMOTeHe3a», «CHucTemMa >KUBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHui», «Punnodurter»y, «OmgHOKIETOUHBIC
Bogopocin», «MHOTrokieTouHble BoAopocnn», «Mxwu», «llanopoTtHukn», «l'o1ocemMeHHbIE
pacteHusn», «Opranbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHS JKUBOTHOTO MHUDPay,
«Apomopho3sl KUBOTHBIX», «lIpocreitmmey, «Kumeunomnonoctueie», «Ilnockue uepBm»,
«HneHucToHOTHEY, «PbI0BIY, «3€eMHOBOJIHBIEY, «IIpecmpikarommecs», «IItnnsy,
«Mnekonuraromue», «Pa3BuTHe JKM3HM B apXeuckou dpe», «Pa3BuTHE IKM3HM B
MPOTEPO30UCKONU 3pe», «Pa3BuThe KWU3HU B MaJCO30HMCKOM 3pe», «Pa3BuTHE KHU3HU B
Me3030HcKOi ape», «Pa3Butue ku3HM B KallHO30Mckoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOro MUPa».

O6opynoBanue: repOapuM pacTeHMH pa3IMYHBIX OTAEJIOB, KOJUIEKIMHM HACEKOMBIX,
BJIQXKHbIE IIpenapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIOCKOB, KOJUIEKLIIMHM HIJIOKOXKHX, CKEJIETHI
NO3BOHOYHBIX XUBOTHBIX, 4Yyyeja NTUI[ U 3BEpEH, KOJUIEKIUM OKAMEHEJIOCTEH, IMOJE3HbIX
MCKOIIAEMBbIX, MYJISKU OPraHUYECKUX OCTATKOB OPTraHU3MOB.

BupryaiabHas jgadoparopHas padora Ne4 «Mopaenuposanue onbeitoB Muuiepa—IOpu
10 U3YUYEHHUIO0 AOMOT€HHOT'O CUHTE3a OPraHMYECKUX COETUHEHHUH B IEPBUYHOI aTMOChepe».

JlaGoparopnas paGora NeS «M3yueHue U onMcaHWE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHu3MOBY.

IIpakTuueckassi padora Nel «l3yueHue oCOOCHHOCTEH CTPOEHHS PACTEHUN Pa3HBIX
OTIIETIOBY.

IMpakTnueckass padora Ne2 «l3yueHue o0COOCHHOCTEH CTPOEHHUS TO3BOHOYHBIX
KUBOTHBIX».

Tema 5. Ilpoucxo:kaenue yeaoBeka — anrponorenes (10 v)

Paznensl v 3anaum anTpononoruv. MeTobl aHTPOIIOJIOTHH.



CraHOBIEHHE MPENCTABICHUNA O MPOUCXOXKJICHUU YEJOBEKA. Pelurno3Hblie BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxoacTBo uenmoBeKa C JKUBOTHBIMU. (CHCTEMaTHyecKoe IMOJI0KEHHE YeJoBeKa.
CBuuerenbcTBa CXOJACTBA YEJIOBEKAa C JKUBOTHBIMU: CPaBHUTEIHHO-MOP(OIOTHIECKHE,
AMOPHOJIOTUYECKHE, (PU3N0IOT0-OMOXUMHUUYECKHE, TMoBeAeHUYecKue. OTiuumsi deloBeKa OT
KUBOTHBIX. [IpsMOXOKIeHNE U KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TrOJOBHOTO
MO3Ta U BTOPOM CUTHAJIbHON CUCTEMBI.

HBuwxymme  cuibl  (pakTopsl)  aHTpoNoreHe3a: OWOJNIOTMYECKHE,  COIMAJbHBIC.
CooTHoleHre OMOTOTMYECKUX M COITUABHBIX ()aKTOPOB B aHTPOTIOTCHE3E.

OcHoBHBIE CTaIMM aHTpOTIOTeHe3a. PaHHUE YenoBeKooOpa3Hbie 00e3bsHbI (IPOKOHCYITHI)
Y paHHHUE TTOHTUJIBI — OOIIHME MPEIKH YeITOBEKOOOPa3HBIX 00€3bsH | JTI0JICH. ABCTPATONUTEKH —
JIBYHOTHE Tpenku nroAeh. YenoBek yMmenblid, epBble M3TOTOBICHUS Opyauid Tpyna. YenoBek
MPSAMOXOSIIMI U NEpBBIN BBIXOJ Jojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
o01ui TpeI0K HeaHAepTaJIbCKOr0 YEJIOBEKa U YeJIOBEeKa pa3yMHOro. UenoBek HeaH1epTaabCKHUi
Kak BHUJ JIIOJEHW XOJOJHOro Kiaummata. UenoBeKk pasyMHBIII COBPEMEHHOrO THIA, JAEHUCOBCKHI
YeJI0BEeK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [lageoreneTrnka u naneoreHOMHKA.

DBOJIOLUSA COBPEMEHHOTO 4YelioBeKa. EcTecTBEHHBIH O0TOOp B MOMYJNSAIMIX 4YeIOBEKa.
MyTanuoHnHslil nponecc U noauMopdusm. [lonynsuoHHbIe BONHBI, Apeii¢ reHoB, MUTpALUs U
«3(dekT ocHOBaTEN D B MOMYJIALUIX COBPEMEHHOT'O YEJIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bonbmme pacel: eBporneougHas (eBpaszuiickas),
aBCTpajo-HeTrpouIHas (PKBATOpHAJbHAs), MOHTOJIOMIHAs (Aa3MaTCKO-aMepuKaHcKas). Bpems u
MyTH paccesieHHs 4YelloBeKka 1o IuiaHete. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Mma. I[IpucmocoOaeHHOCTh dYeloBeKa K Pa3HbIM  YCIOBUSIM
OKpY’Karomie cpeapl. BausHue reorpaduueckoit cpeasl u japeiida reHoB Ha Mopdosoruo u
(bU3HOJIOTHIO YeTIOBEKA.

MexaucuurinHapasie  METoAbl B (U3WYecKoil (OMOJIOTMYECKOi) aHTPOIOJIOTHH.
OBOJIOIIMOHHASA ~ AHTPONOJIOTUS W MAJCOAHTPONOJIOTHSl  YEJIOBEYECKUX  MOMYJISIUM.
buoconuaneHble  uccienoBaHUs ~— OpUPOABI  YeroBeka.  VMccimemoBaHme — KO3BOJIIOLMU
OHMOJIOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JdemoHcTpannu

IToptpersr: Y. Japsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumplt m  cxembl: «MeTonbl aHTpomoJIOTHH», «['OJOBHOW MO3r deIOBEKay,
«YenoekooOpazHbie 00e3bsHB, «CKEJIeT YeJOBeKa W CKeJleT IUMIaH3e», «PyaumMeHTs u
aTaBU3MbD», «JIBMXKyIIME CHJIBI aHTPOIOreHEe3a», «IBOJIOIUOHHOE JAPEBO  YEJIOBEKay,
«ABcTpasionurexy», «HenoBek ymenslit», «HemoBek NpsaMoXoadaimuiny, «JleHuCOBCKUN YEI0BEK»
«Heannepranbus», «KpomanvoHus», «llpenku uvenoBekay, «ITambl 3BOJIOLHH YEIOBEKaY,
«Pacsl uenoBekay.

Ob6opynoBaHue: MyJIshHKH OKaMEeHeJIOCTe!, IPEeIMETOB MaTepUaIbHON KyJIbTyPbl IIPEIKOB
4yesoBeka, penpoAaykiuu (dotorpaduu) KapTHH C MHUQPOJOTHYECKUMH M OHOIEHCKUMU
CIOKETaMH MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaXOJIOK MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yeperna 4YeJoBeKa W deperna HIMMIIaH3€, MOJEIb KUCTH 4YelIOBEKa U
KUCTH HIMMITIaH3€, MOJEIN TOPCa IPEAKOB YEIOBEKA.

JladopaTopnasi pa6ora Ne6 «l3ydeHne OCOOCHHOCTEH CTPOCHHS CKeJeTa 4YellOBEKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM.

IMpakTnueckas padora Ne3 «/3yueHne 3K0TO0THYECKUX aIalITAI[UI YETIOBEKaY.

Tema 6. OJxosormssi — Hayka O B3aHMOOTHOLUEHUSIX OPraHU3MOB H
HA/I0PraHU3MEHHBIX CHCTEM C OKpY:Kalowei cpenoi (3 1)

3apokaeHue W paszBuTHE JKoJormu B Tpyaax A. I'ymGompara, K. ®@. Pynee, H. A.
Cesepuona, J. I'exkkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skosoruu. Csizb
9KOJIOTUH C JPYTUMHU HAyKaMH.



Metonas! skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTUU: NPUPOIHBIE U
naboparopHble. MoJenupoBaHue B 3KOJIOTMU. MOHUTOPUHT OKpY’Karollel cpeibl: JIOKaIbHBIMH,
pETUOHAJIBHBIM U TT100AJIHHBIH.

3HAUEHUE DKOJIOTUYECKUX 3HAHUW JJIS YeIOBEKa. DKOJOIMUECKOE MHUPOBO33PEHHE KaK
OCHOBa CBfA3€H YesoBeuecTBa ¢ Ipuponod. DopmMupoBaHHE HKOJIOTMYECKOM KyJIbTYpPHl H
9KOJOTHYECKOW IPAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanumn

[Hoptpetsr: A. I'ym6oapar, K. ®@. Pynse, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl 1 cxembl: «Pa3nensl 3KoI0THNY», « MeTobl sKomorhny, «CXxeMa MOHUTOPUHTA
OKpPY’KarOIIEeH cpeanh».

JladopaTopHasi pabora Ne7 «M3yueHne METOOB 3KOJIOTMUYECKUX UCCIETOBAHUID.

Tema 7. Opranusmsl u cpena oouranus (9 4)

Okomorndeckre (GakTopbl M 3aKOHOMEpHOCTHM HX JedictBus.  Kitaccubukarms
9KOJIOTHYECKUX  (pakTOpoB:  alOuoTruyeckue, OuOTHYECKME, aHTponoreHsele.  OOume
3aKOHOMEPHOCTH JeHCTBUSA 3KoJornyeckux axkropos. Ilpasmio munumyma (K. npenrens, 1O.
JIn6ux). TonepaHTHOCTD. DBpHUOUOHTHBIC U CTCHOOMOHTHBIC OPTAHU3MBI.

Abuotnueckue gaxkropbl. CBET Kak 3Kojorndeckuii pakrop. JleficTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpPAa HA OpraHu3Mbl. DKOJIOTMYECKUE TIPYIIbl PACTCHUH M JKUBOTHBIX I10
OTHOILIEHUIO K cBeTy. CurHajibHas poJib cBeTta. POoTonepHoIUu3M.

Temneparypa kak skojoruuyeckuid Qaxrtop. JleiicTBue TemmepaTypbl Ha OPraHU3MBI.
[TolikmII0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxxHocTh Kak skosioruueckuii dakrop. [IpucnocoOneHus pacTeHUl K MOIEePKAHUIO
BojHOrO Oamanca. Kiaccudukanus pacteHuid IO OTHOIICHHMIO K Boje. [IpucrmocoOneHus
KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXHUMA.

Cpenpl 0OMTaHMSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAas, MOYBEHHAasA, IyOuUHHas
MO/NOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3MKO-XHMHUYECKHE OCOOEHHOCTH cpel OOHMTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIE
puT™BL. [Ipucnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUH KU3HHU.

Xuznennsle (opmbl opranu3moB. [lonstue o xu3HeHHO (opme. JKusHeHHbIE (HOPMBI
pacTeHHil: nepeBbs, KyCTapHHUKH, KyCTapHHUUYKH, MHOTOJETHHME TpaBbl, OJHOJIETHHE TpPAaBHI
Kuznennole (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, T'€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOCHUS 1 00pa3a *KU3HU.

buotnueckue ¢aktopel. Buabl OMOTHMYECKMX  B3aUMOJEHCTBUN: KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMsl. [lapazutusMm, koonepaius, MyTyajlu3M, KOMMEHCAIU3M
(xBapTHpaHTCTBO, HaxyieOHuMuecTBO). Herpoduueckue B3aumonelcTBUS  (TOMHYECKHUE,
dopuueckue, ¢padpuueckue). 3HaueHHEe OUMOTHYECKUX B3aMMOJCHCTBUN A CyIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTaHus. IIpuHINI KOHKYPEHTHOTO UCKIIFOUEHHUS.

JdemoHcTpanumn

Tabmuie! u cxembl: «kogoruyeckue (pakropb», «CBETOBON CHEKTP», « IKOJIOTHUECKUE
I'PYIIIBI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TeNI0KpOBHbBIE )KUBOTHBIE», «XO0JI0JHOKPOBHbIE
KHUBOTHbIEY», «DHU3MOJIOTMYECKHE aJanTallMd >KMBOTHBIX», «Cpeibl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puTMb», « X Ku3HeHHBIC POPMBI pacTeHHI», « KU3HEHHBIC (OPMBI )KHBOTHBIX),
«IJKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOcHCcTeMa XBOMHOro jeca», «Llenn nuranus»,
«XumuuuecTBoy, «Ilapazutuzmy», «Konkypenmusy», « Cumonos», « KommeHcainzm».

Ob6opynoBanue: repbapuu pacTeHUil W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIHUSHUIO
Pa3IMUHBIX  JKOJOTHYECKUX  (PaKTOpOB, TepOapu  CBETOMIOOMBBIX, TCHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUM, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHusi, repOapuM ¥ KOJUIGKIMH TETJIOIIOOMBBIX, 3UMOCTOHKHX, MOPO30yCTOHYUBBIX
pacTeHuii, uyydena NTUIl W 3Bepei, repOapuM pacTeHHUU, OTHOCAUIMXCA K THUrpopuUTam,



kcepouram, me3zoduTaM, KOMHATHBIE PACTCHHS [AHHBIX TPYII, KOJUICKIIMH KUBOTHBIX,
oOUTaIONIMX B PasHBIX cpefax, repbapuu U KOJUIEKIMH PACTEHUI W >KUBOTHBIX, 00JIaJaol]uX
YyepTaMu MPUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHH JKU3HHU, repOapuu u
KOJUICKIIUM PACTEHUH U JKUBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIHMH >KHUBOTHBIX,
YYaCTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JladopaTopnasi pa6ora Ne§ «BeisiBieHHE MPUCTIOCOONICHUI OPraHU3MOB K BIUSHUIO
CBETa.

JlaGopaTopnas padora Ne9 «BbisiBIeHHE TPUCIIOCOOICHUI OPTraHU3MOB K BIIHSHHUIO
TEMITEpaTypbI».

JladopaTopHas padora Nel( «AHaTomMHueckue 0COOEHHOCTH PACTEHHUM U3 Pa3HbIX MECT
oOHUTaHHS.

Tema 8. JDxosiorust BUA0OB 1 nonyassuuii (9 1)

DKOJIOTUYECKHE XapaKTePUCTUKH TOMYJISsIuK. [Tomymnsmust kak Onosornyeckasi CucTeMa.
Ponp HEeomgHOpOMHOCTH Ccpenpl, PU3UIECKUX OaphepoB W OCOOEHHOCTEH OWOJIOTUU BHUIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOMN CTPYKTYPhI MOMYJIsALUi. OCHOBHBIE TTOKA3aTEIU MOMYJISAIINH:
YUCJIEHHOCTb, TJIOTHOCTb, BO3pPACTHAs W MOJIOBAas CTPYKTypa, POXKIAAEMOCTb, MPHUPOCT, TEMI
pocTa, CMEpTHOCTb, MUTPALIUsL.

DKoJioruueckas CTpykTypa nomyisiuu. OneHka 4MCIEHHOCTH mnomyJisuud. /[nHamuka
nonyJisiuuy U €€ perynsnus. buotnueckuil notTeHuan nonyiasauuu. MoaenupoBaHue JMHAMUKU
nonyysiui.  KpuBbeie pocta uucineHHoctu mnomynsuud. KpuBbeie BbDKHUBaHus. Perysus
YUCJICHHOCTH TMOMYJISIUI: poib (HAaKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKojorudeckue crpareruu BuaoB (r- u K-crparerun).

[Tonatne 00 sKoJOTMYECKOW HUIIE BUAa. MecrooOuTaHnue. MHOromMepHas MOJEIb
skosnornyeckod Humu Jx.M. Xatunncona. Pa3zmepsl 3kosnorndeckoil Huiu. [loTeHinansHas u
peanu30BaHHasl HUIIU.

Bun kak cucrema monynsiuuii. Apeansl BUIOB. BUIBI M MX >KU3HEHHBIE CTPATETUU.
DKOJIOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUSI W MUTpAlMii JKMBOTHBIX. bBHOJOTHMYECKHWE WHBA3UU
qy>KepOJHBIX BUOB.

JdemoHcTpanuu
IToptper: Ix. M. XaT4nHCOH.
Tabmus! u CXEMBI: «IKOJOTHYECKHE XapaKTEePUCTUKU HOMYJISILIN,

«IIpocTpaHcTBEHHasl CTPyKTypa MOMynsiun», «Bo3pacTHple TUpaMHIbI  TOMYJISIIAWY,
«CKOpOCTh  3acelieHHs] TOBEPXHOCTH 3eMJM  pa3IUYHBIMH  OpTraHm3Mammu», «Mojaenb
skosioruyeckoit Humm Jx. M. Xatuunconay.

ObopynoBanue: repOapum pacTeHU, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopHas padora Nell «[IpucnocobneHust ceMsiH paCTEHUH K PaCCEICHUIO.

Tema 9. OKoJ10THs CO00IIECTB. JKOJOrHYecKHe cucTeMbl. (12 1)

CooOmiectBa opranu3MoB. buoiieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MaMH B
ouoneHo3se.

Oxocuctema kKak oTkpbiTas cucrema (A. [Ix. Tencnm). DyHKUMOHATBHBIE OJOKH
OPTraHM3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEAYLEHTH. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Adbuotnyeckue O0ku dKocucTeM. [[0YBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BemiecTB 1 MOTOK SJHEPTUH B SKOCUCTEME.

OcHOBHbIE TOKa3aTelM »dKocuCcTeMbl. buomacca u nOpoaykuus. ODKOIOTHUYECKHE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa aKoCuUcmeM. Kamacmpoguueckue nepecmpouKu. Dnykmyayuu.
HamnpaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIeCCHHU. llepBUUHBIE W BTOPUYHBIC
CYKIIECCHM W WX TPUYUHBL. AHTPOTOTEHHBIE BO3JEHCTBUS Ha Cykneccud. KimmakcHoe
coobmectBo. buopasHooOpa3ue u TOJIHOTa KPYyroBOpOTa BEIIECTB — OCHOBAa YCTOWYMBOCTHU
COOOIIECTB.



[Ipupoansie sKocUCTEMBI. DKocucmemsvl 03€p U pek. IKocucmemvl Mopell U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, NyCmoiib.

AHTpOIIOTEHHbIE JKOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuus wMexmy
AHTPOIIOTEHHBIMU U NIPUPOIHBIMU 3KOCUCTEMAMU.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas ¢iaopa u dayHa.
CuHaHTpomnu3auus Tropojackod ¢ayHbl. buosornyeckoe M  XO35IIICTBEHHOE 3HAa4YeHHE
arpo3’KOCHCTEM U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHMSI  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHU3MOB B
sKocucTeMax. Poab kackaonozo sghghekma u 6ud06-30uuxamopos (Kiouesvix 6uU008) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DSHEPTMH W  BEIIECTB MEXAY CMEKHBIMHU
JKOCUCTEMaMH. YCTOWYMBOCTH OPraHU3MOB, TMOMYIAUUNA W OKOCHUCTEM B  YCIOBUSX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/IEHCTBUM.

Mexanusmor  6030eticmeusi  3a2pA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOGHSX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eticmeus. MeTo0I0TUsI MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdeMmoHcTpanun

[Toptpert: A. JIxx. Tencnu.

Tabnuuel u cxemsl: «CTpyKTypa OHOIIEH03a», « DKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIecay,
«JKOocHCTeMa XBOMHOro seca», «DyHKIUOHAJIBHBIE TPyl OPraHU3MOB B HKOCHUCTEMEY,
«Kpyrosopor BemecTB B 3kocuctemey, «llenn mnuTaHus (macTOMILHAs, JETPUTHAsN)»,
«DKoJIOruyecKasi MUpaMuia Ynucemn», « IKoJoruueckasi nupamMmuaa Onomaccobn», « JKOJIOTHYecKas
nupaMmuga sHeprun», «OOpasoBanue OonoTa», «I[lepBuuHas cykueccus», «BoccraHoBieHue
jeca Iocie Ioxapa», «JKocucTtema o3epa», «ArpoueHos», «KpyroBopor BemiecTB M IOTOK
SHEPTUU B arpoLeHose», «lIpumepsl ypboskocucTem».

O6opynoBanue: repbapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, YydYela MTUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLIUX PACTEHUH, aKBapUYM KaK MOJEINb SKOCHCTEMBI.

IIpakTuueckas padora Ned «3zyuenue u onucanue ypo03KOCHCTEMBIY.

JladbopaTtopuass padora Nel2 «M3ydenwe pa3zHoOOpa3usi MEJIKUX IMOYBEHHBIX
YWIEHUCTOHOTMX B Pa3HBIX SKOCUCTEMAX.

IKCKypcHsl «DKCKYypCHsl B TUIIMYHBIA OMoreoieHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYypcHs « DKCKYpCHs B arpOIKOCHCTEMY (Ha M0JIe WK B TETNIUYHOE X 035HICTBO)».

Tema 10. buocdepa — rinodanbHas Ixkocucrema (6 4)

buocdepa — oOuiennanerapHas o0osiouka 3eMiM, I'le CYLIECTBYET MM CYILIECTBOBaJIa
XU3Hb. PazButue npeacrasnenuit o uocdepe B tpyaax 3. 3rocca. Yuenue B. 1. Bepnanckoro o
o6uocepe. Obmnactu 6uochepsl u €€ coctas. JKupoe BeliecTBo 61ochepsl U ero GyHKIUN.

3aKOHOMEPHOCTH CymecTBOBaHUs Onocheprl. OcodbeHHocTH Ouocdeprl Kak riaodanrbHON
skocucTeMbl. JlMuHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects Hu
OHMoreoXuMHUECKue LHUKIbI (yriaepoaa, a3ota). PuUTMuuHOCTS sBIIEHU B 61 ochepe.

3oHanpHOCTH OMocdepsl. [lonsaTre o 6oMe. OCHOBHBIE OMOMBI CYIIU: TyH/Pa, XBOMHbIE
jeca, CMEIIaHHbIE U IIMPOKOJUCTBEHHBIE JI€ca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbs. KiiMmar, pacTUTENbHbIN U AKUBOTHBIN MUP OMOMOB CYLIH.

Ctpyktypa ¥ (QYyHKIUS KHMBBIX CHCTEM, OIIGHKAa HX pECypCHOro MOTEHIHala MU
OnochepHBIX QYHKIIUMN.

JdeMmoHcTpanun

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmume! u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B nmpupoae», «Kpyrosopot
yriepoja B npupoje», «Kpyrosopot kuciaoposa B npupoje», «KpyroBopor BoJsl B IPUPOIE»,
«OcHoBHBIe Ouombl cymm», «Knumartnueckue mosica 3emmm», «Tynapa», «Taiiray,



«Cmemannbiii  nmec», «llupoxonuctBennsii nec», «Ctemby, «CaBanHay, «llycTbiHsmY,
«Tponuueckuit aecy.

OO6opynoBaHue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YesioBek u oKpy:kamomas cpeaa (64)

DKOJIOTUYECKHE KpH3UChl M WX MpuUYuHBL Bo3zaeiicTBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOW cpeapl. OxpaHa Bo3ayxXa. 3arps3HeHue BOAHOW cpenbl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienne moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiinmara.

AHTpPONIOTEHHOE BO3JEHCTBHE Ha pPACTUTENbHBIA W KUBOTHBIA Mup. Oxpana
PACTHTENHFHOTO M XUBOTHOTO MHpa. OCHOBHBIC NMPUHIIMITBI OXPaHbl MPUPOAbL. KpacHble KHUTH.
Oco6o0 oxpansiembie npupoansie Teppuropun (OOIIT). Borannyeckue caapl U 300JI0THUIECKUE
TapKH.

OCHOBHBIE MPUHIIUATIBI YCTOWYHUBOTO PAa3BUTUS YEJIOBEUECTBA M MIPUPOILI. ParmoHanbsHoe
MPUPOJIOTIONB30BAaHUE M COXpaHEHHWE OWOJOTHYECKOro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00AJIBHBIX SKOJIOIMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €ro BepOSITHBIC MOCIIEACTBUSI.

Pa3ButHe METOIOB MOHUTOPHUHra pa3BUTUSA OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmnvie uccredosauus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonozuyeckoe paznoobpasue u ouopecypcuvl. Hayuonanonvle ungpopmayuonuvie
cucmemul, obecneuusaowue 00OCmMyn K UHGOpMaAyuu no COCMOSHUI OMOEIbHbIX 6UO08 U
akocucmem. OcHosbl IKOpeabunumayuu IKOCUcmem u cnoco6o6 6opvobl ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpykyusa mopckux u Hazemuvix 3KOCUCNEM.

JdemMoHcTpanuun

Tabmunelr u  cxembl: «3arpssHeHHe atMocdepb», «3arps3HeHue ruapochepsn»,
«3arpszaenne mouBb», «[lapHukKoBBI dPdexT», «Ocobo oxpaHSeMble MPUPOJIHBIC
TEPPUTOPUNY, «MOJENN yIpaBIsieMOro MUPay.

ObopynoBanue: ¢GoTtorpaduu OXpaHsIEMBbIX PACTCHUH M KUBOTHBIX KpacHOW KHHTH
Poccuniickoit denepanuu, KpacHoit kKHUTM peruoxa.

KiroueBble BocmuTaTEAbHBIE 3agaum:

® YCTAHOBJICHHE JIOBEPUTEIIBHBIX OTHOLICHUN MEXAY YYHUTEIIEM M €ro Y4YEeHHKaMHU,
CIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPMSTHIO Yy4YallUMMCS TpeOOBaHMM M NPOCHO ydWTEIs,
NPUBJICYCHUIO HMX BHUMAaHUSA K 0OCyXJaeMod Ha ypoke WHGPOpMalMM, AKTHBU3ALNH HUX
IIO3HABATEIbHOU JEATEIBHOCTH;

e 00yX/IeHHE IIKOJIBHUKOB COOJIOIaTh HA YpPOKe OOLIENPUHATHIE HOPMBI TOBEACHHUS,
npaBuia OOLIEHUS CO cTapIiMMU (YYUTENsIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMU), MPUHLUIIBI
y4eOHOM TUCIUIIMHBI U CAaMOOPraHU3alluy;

® NIPHUBJICYCHUE BHUMAHUS IIKOJBHUKOB K [IEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3anus uxX paboThl ¢ TOIy4yaeMOoi Ha YPOKE COIMAIBHO 3HAUMMOM MH(popMaIuen
— WHUIIMUPOBAHUE €€ 00CYKJIEHUS, BHICKA3bIBAHUS YUYAIIMMUCS CBOETO MHEHUS IO €€ MOBOY,
BBIPAaOOTKM CBOETO K HEW OTHOIICHHS;, ® WCIOJb30BAHHE BOCIHUTATEIBHBIX BO3MOXKHOCTEH
collepKaHusl Y4eOHOro mMpeaMeTa 4Yepe3 JEMOHCTPALUIO NETSM MPUMEPOB OTBETCTBEHHOTO,
IPaXIAHCKOTO MOBEACHUS, MPOSBICHUS YEIOBEKONIOOUS U T0OpOCEpICUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHWS, 3adad JUIsl pelIeHUs, MPOOIEMHBIX CUTyallud JUIst
00CyKIeHus B KJIacce;



e IPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (POPM pabOThl yUalIUXCS: WHTEIIEKTYalbHbIX
UTp, CTAMYJIUPYIOIIHUX O3HABATEIbHYI0 MOTUBALINIO IKOJIBHUKOB; JUAAKTUYECKOIO TeaTpa, I1e
[IOJIyYeHHbIE Ha YpOKE 3HaHUS OOBIIPHIBAIOTCS B TeaTpajbHBbIX IOCTAHOBKAaX; IUCKYCCHIA,
KOTOpBIE JAl0T y4aIluMCsi BO3MOKHOCTh IPUOOPECTH ONBIT BEACHHUSI KOHCTPYKTUBHOTO JTUAJIOra;
rpynnoBoi pa®oTsl WM paboThl B Mapax, KOTOpPbIE ydaT IIKOJBHUKOB KOMaHJIHOHW pabore u
B3aMMOJICHCTBHIO C APYTUMH JIE€TEMU;

® BKJIIOYEHHE B YPOK UTPOBBIX MPOLELYP, KOTOPbIE TOMOTAOT MOAAEPKATh MOTHUBALIUIO
JeTed K MOJIy4eHHMIO 3HAHUM, HaJa)kKMBAaHWUIO MO3UTHBHBIX MEKIMYHOCTHBIX OTHOILEHUN B
KJ1acce, IOMOTal0T yCTaHOBIICHHUIO TOOpOKeTaTeIbHOM aTMOc(hephl BO BpeMs YPOKa;

® OpraHu3anus Hqu)CTBa MOTHUBHUPOBAHHBIX MW JPYIAUPOBAHHBIX YYalIUXCA HAI HUX
HCYCIICBAIOIIIMMH OJHOKJIIACCHUKAaMH, JAaromero MKOJIbHHUKAM COLIUAJIBHO 3HAUYUMBIH  OITBIT
COTpyAHHUYCCTBA U B3aMMHOM IIOMOIIH,

® VHUUUUPOBAHUE U IOAJEPKKA HCCIENOBATEIBCKOW [EATEIbHOCTH ILIKOJBHUKOB B
paMKax peanau3alMd UMU WHIUMBUIYAJIBHBIX U I'PYIIIOBBIX HCCIIENOBATEIBCKUX IIPOEKTOB, YTO
JacT  IIKOJbHUKAM  BO3MOJKHOCTh  IPHOOPECTH  HABBIK  CaMOCTOSTENBHOTO  PEIICHUs
TEOPETUYECKONW MpoOIeMBbl, HaBBIK '€HEPUPOBaHUSI U O0QOPMICHUS COOCTBEHHBIX HJEH, HaBBIK
YBOKUTEJIBHOTO OTHOIIEHHS K UyXUM HAesM, O(QOpMJIEHHBIM B paboTax Apyrux
uccienoBaTesiel, HaBblK MyOIMYHOTO BBICTYIUICHHUS MEpes ayJUuTOpHel, apryMEeHTUPOBAaHUS U
OTCTaWBaHUs CBOEU TOYKH 3PEHUS.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOEHMS OOYUaOLIMMUCS
IIPOrpaMM CPEIHEro oOLIero 00pa30BaHus: JIMUHOCTHBIE, METAIIPEIMETHBIE U TPEAMETHBIE.

B cTpykType JIMUHOCTHBIX PE3yJIbTaTOB OCBOECHMS MPOTrpaMMbl IO OHMOJIOTUHU BbIAEIEHBI
CIIEYIOIMEe COCTaBIISIIOIIME: OCO3HAHHE OOyYaroIUMMCS  POCCHMCKOW  Ipa)claHCKOH
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPENENIEHUIO,
Hanuyue momueayuu K OOyUCHHMIO OWOJIOTHM, yeleHanpagieHHoe paszeumue BHYTPECHHUX
yOEKIEHHUI JINYHOCTU Ha OCHOBE KJIIOYEBBIX LEHHOCTEH M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTMYECKOI'0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIUXCsl PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, MPHUCYLIUMH  CUCTEME
Ouosiornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ SKOJIOTMYECKOH  KyJIbTYpHI,
cnocobHocmu cmagums 1EJIN U CTPOUTH KU3HEHHbIE IITaHBbI.

JINYHOCTHBIE Pe3yIbTAaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS B €JMHCTBE
y4eOHOM M BOCHUTATENIbHOMN JIE€ATEJIbHOCTH B COOTBETCTBUHU C TPAJULUOHHBIMH POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMU B
oOuiecTBe MpaBUJaMd UM HOPMaMHU IOBEAEHUS U CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAaHMUS,
CaMOBOCIIUTaHUS M CaMOPa3BUTHs, Pa3BUTUS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHHUS K 3aKOHY U NPABOIOPSIKY, YEIOBEKY TpyJa M CTaplieMy MOKOJIEHHUIO, B3aU MHOTO
YBOXEHUs, OCEpexHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HacleIMi0 W TPaaAULUAM
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepanuu, NpUpoae U OKPYKAOIIEH cpee.



JIM4HOCTHBIE PEe3yIbTaThl OCBOEHUS Y4eOHOTO mpeamera «bruoaorus» JOMKHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTH O0YUaIOIIUXCSl PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH 1LIEHHOCTHBIX OpHUEHTalUui, T[O3UTHUBHBIX BHYTPEHHUX
yOeXKIeHNI, COOTBETCTBYIOUIMX TPAAULMUOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIMpeHue KU3HEHHOTO OMNbITa U OMbITA JEATEIBHOCTU B IPOILECCE peaiM3alid OCHOBHBIX
HanpaBJI€HUN BOCIUTATEIbHOM IESITEIIbHOCTH, B TOM YKCJIE B YACTHU:

1) rpaskaaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM TMO3MIHMK OOYydYalomIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHICKOr0o 00IIeCcTBa;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOs3aHHOCTEH, yBaKeHHE 3aKOHa U
MPaBOTIOPSI/IKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEITLHOCTH TIPH CO3/IaHUH YUSOHBIX MPOEKTOB,
penieHnn yueOHbBIX U MTO3HABATENIbHBIX 33124, BHIIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpENeNsiTh COOCTBEHHYIO TMO3UIMI0 MO OTHOLICHUIO K SBJICHUSM
COBPEMEHHOU KM3HU U OOBSICHATD €€;

YyMEHHE YYUTBIBATH B CBOUX JCHCTBUAX HEOOXOJAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3sHBIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSAMU U COLIMAJIBLHBIM
HOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBHIMOJHEHHUS Y4eOHBIX,
MO3HABATEIbHBIX M HCCIENOBATEIBCKUX 3a/1a4, YBaXKUTEJIBHOTO OTHOWIEHUS K MHEHHIO
OTIIIOHEHTOB MPHU 00CYKICHUHU CTIOPHBIX BOIIPOCOB OMOIOTHUECKOTO COJICPIKAHNUS,

TOTOBHOCTb K T'YMAHUTAPHON U BOJOHTEPCKOU JIESITEIIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUICKON IpakIaHCKOW UICHTUYHOCTH, MATPUOTH3MA, YBAXKCHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PolMHON, TOPAOCTH 3a CBOUW Kpaid, CBOIO
PoauHy, CBOM SI3bIK U KYJIBTYPY, IPOILIOE U HACTOAILEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHHE K MNPUPOJHOMY HACIEAUI0 M TNaMITHUKAM TPHUPOIBI,
JTOCTUXKEHUsIM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUUCKHUX YUYEHBIX B CTAaHOBICHHWE M pPa3BUTHE
OHMOJIOTUY, TOHUMAaHUS 3HAYCHUS OMOJIOTUH B TO3HAHUHU 3aKOHOB TMPUPOIBL, B K U3HU YETIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uneiHas  yOeXIEHHOCTh, TOTOBHOCTh K CiIyXeHHo u 3ammre OteuecTsa,
OTBETCTBEHHOCTb 32 €r0 CyJh0Y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHE NYXOBHBIX LIEHHOCTEN POCCHUICKOTO HApOAa;

c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJaJla B IOCTPOEHUE YCTOMUNUBOTO OyAyLIero;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOJUTENSIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMEWHOMN XKU3HU B COOTBETCTBUU C TPAJAULMUIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCTIUTAHUA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAHWE 3MOIUOHAIBLHOTO BO3/IEHCTBUS 5KUBOUM MIPUPO/IbI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
Ka4yeCcTBa TBOPUYECKON JTUYHOCTH;

5) ¢usuveckoro BocnuTaHus, GOPMHMPOBAHUA KYJbTYPbl 310POBbA H
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:



MIOHMMAaHHE U peaau3anus 3J0poBOro U 6€30macHoro odopasa *u3Hu (310pOBOE MUTAHUE,
coOroieHre TUTHeHNYECKUX MPaBUII U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHATHI U OTAbIXA,
perynsipHas (Qu3uvecKas aKTHMBHOCTh), OEpEekKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U ICUXHIECKOMY 3/I0POBBIO;

MMOHMMAaHHE IIEHHOCTH TMPAaBWJ WHAWBUAYAJIbHOTO W KOJUICKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JIFOCH;

OCO3HAHUE TOCJEACTBUNA U HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTHUBHOW  JICATENIBHOCTH  TEXHOJOTHYECKOM W COIMAIBHOM
HaIpaBJIeHHOCTH, CIIOCOOHOCTh WHUIIMMPOBAThH, TUIAHUPOBATH M CAMOCTOSATEIBHO BBIMOJIHATH
TaKyIO JIeITeIbHOCTH;

HWHTEpeC K pasnudHbIM chepam mpodeccHOHATBHON AesTeTbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BEIOOp Oyayiieit npodeccuu 1 peanTn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TFOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUM BCEil
KHU3HU;

7) 3K0J10THYeCKOr0 BOCIIMTAHHUS:

9KOJIOTHYECKHU 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHNS;

MOBBIIICHUE YPOBHSI IKOJOTHYECKON KYJBTYphl: MPUOOPETECHUE OMbBITA TUIAHHPOBAHMS
MOCTYTKOB U OIICHKH UX BO3MOXHBIX MOCIIEICTBHUM JIJIsl OKPY>KAIOIIEH CPE/Ibl;

OCO3HaHHE TTI00aTBHOr0 XapaKTepa SKOJIOTHUECKHUX IPOOIeM U MyTeH UX pelIeHus;

CIIOCOOHOCTH UCTONB30BaTh MPHOOPETaeMble MPU W3YYCHUHN OUOJIOTHY 3HAHUS U YMEHUS
IpU pEHIeHUH TpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOAONOIb30BaHUEM (COOTIOCHHE
MpaBWI MOBEACHUS B MPHUPOJE, HANPABICHHBIX HA COXPAHCHHE PABHOBECHUS B DKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OMOCHhEPHI);

AKTUBHOE HEMPUATHE JCUCTBUH, MPUHOCAIIMX BpE] OKpPYXKAIOIeH MPHUPOJTHOU Cpeje,
yMEHHE TPOTHO3UPOBATH HEOIATOMPHUATHBIE dKOJIOTHYECKHE IMOCIEICTBHUS MpPeInpPHHIMAEMbIX
JIECTBUI U MIPEJOTBpAaTh UX;

HaJlM4yue Pa3BUTOTO SKOJOTMYECKOTO MBIILIICHUS, SKOJOTHMUYECKON KYJBTYpbl, OIbITa
NEATETBHOCTH  DKOJIOTHYECKOW HANpPAaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA HMH B
MMO3HABATEILHOW, KOMMYHUKATHUBHOW W COIMAJbHOW IPAaKTHKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JIEATETLHOCTH SKOJOTHUECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKu U OOIIECTBEHHOM NPAKTUKU, OCHOBAHHOTO Ha JHaiore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

COBEpILICHCTBOBAHME  SI3BIKOBOM W YHTATEIbCKOM  KYJIbTYpbl KakK  CpeICTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U TO3HAHUS MUPA;

[IOHUMaHUe CcHelUu(pUKUA OUOJIOTMH KAaK HAyKu, OCO3HaHUA €€ poiau B (POpMHpPOBAHUU
PalMOHATBFHOTO HAYYHOTO MBIIIIEHUS, CO3/IaHIH LEIIOCTHOTO MPEACTaBICHHUS 00 OKPYKaroIeM
MHUpE KaK O €IMHCTBE TMPHUPOJbI, YEIOBEKa U OOIIeCTBA, B IMMO3HAHWH MPUPOTHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPoOIeM COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTHU OMOJIOTMH JJISI COBPEMEHHOW LMBHIN3ALMU: O0eCTIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSl MEIUIMHBI, CO3/aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbIe MPOOJIeMBbl pa3BUTHS YEIOBEYECTBA, MMOMCKA MyTEH BBIXOJIa U3 TI100aTbHBIX
9KOJIOTHUYECKHX MPOOJIeM 1 00eCTIeueHHsI TIEpPexo/ia K yCTOWYNBOMY Pa3BUTHIO, PAIMOHATIEHOMY
WCTIOJIb30BaHHIO TPUPOIHBIX PECYPCOB B POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HH;



3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTHYECCKUX 3HAHUM B IIEINISIX MOBBIIICHHS OOIICH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAIbHOM
IPaMOTHOCTH 00y4Yarommxcs, GopMUPyEeMOii PU U3y4CHUN OUOJIOTHH;

NOHMMaHKE CYIIHOCTH METOJIOB TO3HAHUS, HCIOJb3yeMbIX B €CTCCTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BATh IOJTy4aeMble 3HAHUS JUIsI aHAIHM3a W OOBSICHCHUS SIBICHHIMA
OKPYXKAIOMIer0 MUpPa M MPOUCXOASIUX B HEM HM3MCHCHHM, YMEHHUE JelaTh 00OCHOBAHHbBIC
3aKJIFOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C TEJIBI0 IMOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO MCIOJIB30BATh OMOJOTUYECKUE 3HAHUS IUIS PEIICHUS
po0JIeM B peallbHbIX KU3HEHHBIX CHTYAIHSIX;

OCO3HaHHE IIEHHOCTH HAYYHOW JCSATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO U
HCCJICIOBATEIIBCKYIO JICATSIIBHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAHUU 10 OHOJOTMM B COOTBETCTBUU C IKU3HCHHBIMHU
MOTPEOHOCTSAMHU.

METANPEJMETHBIE PE3YJIbTATbI

MeTtanpeameTHbIe pe3yibTaThl OCBOCHHs yueOHOro mpeamera «buonorusy» BKIHOYAIOT:
3HaUMMbIe Ui (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIMMXCA  MEKAUCIUTUTMHAPHBIC
(MexxmpenMeTHbIE) OOIIeHAYYHBIE TTOHITHSI, OTPAXKAIOIIHE IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(UKy METOIOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHUE, TPOLIECC, CHCTEMa, HAy4YHBIH (aKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUe, HAOIIOJeHNE, U3MEpPEHHe, YKCIEPUMEHT U JPYTHue); YHUBEpCAIbHBIC
ydeOHbIe eHCTBUS (ITO3HABAaTEIbHbIC, KOMMYHHUKATUBHEIC, PETYISATHBHbBIC), 00ECTICUNBAIOIINE
dhopmupoBanre (yHKIIMOHAIBHONH T'PAMOTHOCTH M COIMAJIBbHON KOMIIETEHIIMH OOYYarOUIUXCs;
CIOCOOHOCTh 0o0yuaronmxcs MCIIOJIb30BaTh OCBOCHHBIE MEXTUCIIUTUTMHAPHEIE,
MHPOBO33PCHUECKHUE 3HAHWS M YHUBEpPCAIbHBIE YyueOHBIC NECUCTBUS B TO3HABATECIBHOU U
COLIMAJIBHOM IPAKTHUKE.

B pesynbraTte wu3yueHuss OWONOTHMH Ha YpOBHE CpenHero oomiero oOpa3oBaHHS Yy
oOyuatomierocst 0ynyT copmMupoBaHbl NO3HaBaTeNIbHbIE YHHBEpPCAJbHbIE y4ueOHbIE J1eHCTBUS,
KOMMYHHKATUBHBIE YHUBEPCAJIbHBIE YYCOHBIC JCHCTBUS, PETYJISITUBHBIE YHUBEPCAIbHBIC
y4eOHbIC JCHCTBUS, COBMECTHAS JIEATEITHHOCTD.

MeTanpenMeTHble pe3yJbTaThl OCBOCHHSI MPOTpPaMMBbI CPEAHEr0 OO0IIero oOpa3oBaHUs
JOJKHBI OTpa)aTh:

OBJaieHne YyHUBEPCAJIbHBIMH YUeOHBIMHU MO3HABATEIbHBIMHU A1eHCTBUSIMH:

1) 0a3o0BbIe JJOTMYeCcKHe TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh U aKTyaJU3HpPOBaTh MpoOJeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUHM MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiaccuuKanuu, OO0O0OIIeHHs), PACKPHIBATh CMBICI OWOJOTHIECKUX
MOHATUH (BBIIETATh UX XapaKTePHbIC MPU3HAKH, yCTAHABIUBATH CBSI3U C APYTUMHU MOHSATHSIMU);

ONPENENATh LENU NESITENIbHOCTH, 3aJaBas HapaMeTpbl M KPUTEPUU HUX JTOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI I€SITEIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHSATUS I OOBSICHEHUS (DAKTOB U SIBICHHN >KUBOUN
MIPUPOJIbL;

CTPOUTH JIOTHYECKUE pPACCYXJEHUs (MHIyKTUBHBIC, JICAYKTHBHBIC, 1O AaHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYTUPOBATH
BBIBO/JIBI U 3aKJTIOYCHUS,



MPUMEHSTh CXEMHO-MOJICNTEHBIC CPEJCTBA IS MPEACTABIICHUS CYIISCTBEHHBIX CBS3eH U
OTHOIIEGHUH B M3y4YaeMbIX OMOJOTMYECKHMX OOBEKTax, a TakKe MPOTUBOPEUMil Pa3HOTO pPoja,
BBISIBJICHHBIX B PA3ITUYHBIX HH()OPMALIMOHHBIX HCTOUYHUKAX;

pazpabatbiBaTh IJIaH peHieHuss MpoOiemMbl C  y4€TOM aHalu3a HMMEHOIIUXCS
MaTepHAILHBIX ¥ HEMaTEPHAIIBHBIX PECYyPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh, OICHUBATH COOTBETCTBUE PE3YJIHTATOB IEJISM,
OILICHUBATh PUCKH MOCIIEICTBUH ESTETLHOCTH,

KOOPJIUHUPOBATh M BBINONHATH pabOTy B YCIOBUSAX pEaNbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBINUICHHUE MTPU PEIICHUN )KU3HEHHBIX MPOOIEeM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE JIEHCTBUA:

BJIAJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEILCKONW M MPOSKTHON NIEATEIbHOCTH, HABBIKAMH
paspenieHus npodseM, CHOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOHCKY METO/OB
pEIIeHUS MPAKTHYECKHX 3a]]a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS,

WCIIOJIB30BaTh PA3NIUYHBIE BHJBI JACSITEIBHOCTH IO IOJTYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPa30BAHUI0 H MPUMEHEHHIO B YUEOHBIX CHUTYalHMsIX, B TOM YHCIIE TPH
CO3aHHUH Y4€OHBIX U COI[MANIbHBIX IIPOEKTOB;

(hopMHpOBaTh HAYYHBII TUI MBILIUICHHUS, BIa/IeTh HAYYHOW TEPMUHOIOTUEH, KITIOUEBBIMU
HOHITUSMHU U METO/IAMH;

CTaBUTh U (POpMyJIHpPOBaTH COOCTBEHHBIC 337a4d B 00Pa30BATEIbHON ACSATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYIMHHO-CJICJCTBEHHBIC CBSI3W W aKTyaJIM3WPOBATh 3a/lady, BBIIBHTATh
rUnoTe’y e€ peleHus, HaxXxOOuThb AapryMEHTBhl JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEPIKICHUM,
3a/laBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aQHANM3UPOBATh TOJNYyYEHHBIE B XOJE pCELICHHS 3aJaud PEe3yJNbTaThl, KPUTHYECKU
OIICHUBATh UX JJOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OICHKY HOBBIM CHTYAIUsM, OICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYUIECTBIIATh II€JICHANPABICHHBIA MOMCK MEpPeHoca CPEICTB U CHOCOOOB JEHCTBUS B
podecCHOHANBHYIO CPeLy;

yMeTh TIEPEHOCUTh 3HAHWSA B T[IO3HABATEIbHYID W MPaKTHYECKYI) OOJACTH
KU3HECATSIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTAaTh HOBBIC WJICH, IMPEAjarath OPHTHHAIBHBIC MOIXOJbI M PEHICHHS, CTABHTH
po0IeMbl U 3a/1a4H, JOIYCKAIOINe allbTepHATUBHbIE PEIICHHUS.

3) padora ¢ uHpopmanueii:

OpPUEHTUPOBATHCS B PA3NIMUHBIX MCTOYHMKAX MH(opmanuu (Tekcre ydeOHOro mnocodus,
HAyYHO-TIOMYJIIPHOU JTUTEpaType, OMOIOTHISCKUX CIOBAPSX U CIHPABOYHHKAX, KOMIBIOTEPHBIX
0azax maHHbIX, B VHTepHeTre), aHaIW3UpOBaTh HHGOPMAIUIO PA3TUYHBIX BUAOB U (opm
Ipe/ICTaBICHUS, KpUTUYECKU OIICHUBAThH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHATH PA3THUHBIE METOABI MPH MOHCKE U OTOOpe
Ounosiornueckoil nHPpopManu, HeOOXOAMMOM ISl BBITIOJTHEHUS yI€OHBIX 3a/1a4;

MpUOOpEeTaTh OMBIT HCIIOIH30BAHUS WH(DOPMAINMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO MCIIOJIb30BAHHSI PA3TMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAaJbHYIO (OpMYy MpeacTaBICHUS OHOJOTHYECKOM
nHpopManuu (CXeMbl, TpauKH, THArPaMMBbI, TAOJIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KadecTBE CpeACTBAa NIpu paboTe ¢ OHOIOTHYECKOM
nH(pOpMaNHeH: MPUMEHATh XUMUYECKUE, PU3NICCKUE U MATEMATHYSCKHUE 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOJIB30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKHE CPECTBA HAIJIATHOCTH;

BIQJICTh HAaBBIKAMU pAclO3HABaHHUS W 3alUThl HHPOpMaNuH, WHGOPMAITHOHHOM
0€301aCHOCTH JINYHOCTH.



OBJ1aleHHe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHM IeHCTBUSIMH:

1) oOmenue:

OCYUIECTBIIATh KOMMYHHUKAIIMU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WM UCKYCCHH IO CYIIECTBY 00CY»XHaeMoil TeMbl (YMEHHE 3a7[aBaTh BOMPOCHI, BHICKA3bIBATH
CYKJICHMS] OTHOCHUTEJIBHO BBIIIOJIHEHUs IIpeylaraéMod 3aJadyd, Yy4YHUTbIBATh MHTEPECHl H
COTJIaCOBAHHOCTb MO3UIUHI IPYTUX YUaCTHUKOB AUATIOTa UM IUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBa OOIEHUS, MOHUMAaTh 3HAUYEHHE COLIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(PIUKTHBIX CUTYallUl, YMETh CMATYaTh KOHMIUKTHI U
BECTH I1IEPETOBOPBIL;

BJIQJICTh PA3NMYHBIMHU CIIOCOOAMH OOINEHUS M B3aUMOJICHUCTBUS, MOHUMATh HAMEPEHHS
JOpYTHUX JIOJeH, IPOSBIATh YBaXXUTEIbHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOU (opme
(dbopMynHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHA 1eATeJbHOCTD:

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAIbHOU pabOThI Mpu
perieHny OMOJIOru4YecKor MpoOaeMbl, 000CHOBBIBATE HEOOXOJUMOCTh IPUMEHEHUS TPYMIOBBIX
(dbopM B3aMMOJEICTBUS NPU peLIeHNH y4eOHO 3a1aun;

BbIOMpaTh TEMATUKY M METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOLIMX HHTEPECOB, H
BO3MOKHOCTEH KaKJIOT0 4JIECHA KOJUIEKTUBA,

IIPUHAMATh LEJIM COBMECTHOW JAESATEIIBHOCTH, OPraHHU30BBIBATH M KOOPJAWHHUPOBATH
JEUCTBUA MO €€ NOCTHKEHUIO: COCTaBJIATh IUIAH JEWCTBUM, PACHpENENsiTh POJH C YYETOM
MHEHHI yYaCTHUKOB, 00CYXJaTh pe3yJbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAUYECTBO CBOETO BKJIA/Ia U KAXKJOT0 YYaCTHUKA KOMAH[IbI B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJyularatb HOBBIE MPOEKTHI, OLEHUBATh WJIEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B pa3INYHBIX CHUTYalMsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUIIMA THBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU 1eHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTHYECKHE 3HAHHS JJs BBIBICHHS NPOOJIEM W WX pelIeHHs B
KU3HCHHBIX M YUCOHBIX CUTYAITUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI LIeJIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBO X
JEUCTBUAX M MOCTYyNKaxX MO OTHOLICHUIO K JKUBOM IMPUPOAE, CBOEMY 3JO0POBBIO U 3A0POBBIO
OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBJISATh O3HABATEIbHYIO JEATEIbHOCTb, BBISIBISTH MPOOJIEMBI,
CTaBUTb M (QOpPMYJIUPOBaTH COOCTBEHHBIE 3aJa4yd B OOpa30BAaTENbHOW JEATENBHOCTH H
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTaBJIATh IJIAH PEIICHUsI MPOOIEMBI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYalLlMsIM;

pacHMpsATh paMKU yueOHOTr0 MpeAMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATH IPUOOPETEHHBIH OIIBIT;

Croco0CcTBOBAaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW OSPYIUIUH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;



BJIaJICTh HaBbIKAMU I03HABATEJIbHOM pe(IeKCuu KaK OCO3HAHMSI COBEPIIAEMbIX J1eHCTBUIN
Y MBICIIUTENIbHBIX NPOLIECCOB, UX PE3yJIbTATOB U OCHOBaHHH, UCIIOJIb30BaTh MPUEMBI pedieKCUn
U1l OLIEHKU CUTYyallud, BBIOOPA BEPHOT'O PEILCHMS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILEHUS 110 UX CHUKECHMUIO;

IIPUHAMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHATIU3E PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsTHE ce0s U APyruX:

MPUHUMATD ce0sl, TOHUMasi CBOU HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U aPTYMEHTHI IPYTUX [IPU aHAJIU3E PE3YJIBTATOB ACATCIBHOCTH;

IIPU3HABaTh CBOE MIPAaBO U MPABO JAPYrUX Ha OLIMOKH;

pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHUP C MO3UIMU APYTOTO YETIOBEKA.

INPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS cojepkaHus yueOHoro mpenmera «buonorus» Ha
yriayOnéHHOM YPOBHE OpUEHTHPOBAHBI HA o0ecrieueHne MpouiIbHOro 00y4eHus 00ydaronmxcs
Oouonoruu. OHM BKJIIOYAIOT: CHEUU(PHUUECKHE [ OMOJOTMM HayuyHble 3HAHMS, YMEHHUS U
crocoObl JEHCTBUII 1O OCBOEHHIO, HHTEpHpETaluud U IpeoOpa3oBaHUIO 3HAHUM, BUIBI
NESITeIbHOCTH 110 IMOJYYSHHIO HOBBIX 3HAHUH M HUX NPUMEHEHUIO B PA3IMUYHBIX yueOHBIX, a
TaK)Xe B PEAJbHBIX )KU3HEHHBIX CUTyalusx. [IpenmMeTHble pe3ysbTaTsl IPeACTaBIEHbI 10 rojlaM
U3yUYeHHUSL.

[IpenmeTHble pe3ysbTaThl OCBOEHHUS yueOHOro mnpenmera «buosiorus» B 10 Knacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHbBIX HayK, B
(GOopMHpOBaHUN €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHMM 3aKOHOB IPHUPOJABI U
peleHnn mpoodieM paloHaIbHOIO IPUPOAONOIB30BAHUS, O BKJIAZIe POCCUMCKHUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CUCTEMOW OMOJOrMYECKUX 3HAHUN, KOTOpPAasi BKJIIOYAET: OCHOBOMOJATaloIue
OMOJOrMYecKe TEPMUHBI M TOHATHUS (KHU3Hb, KIJIETKa, OpraHu3M, MeTa0oJIUu3M, TOMEeocTas,
caMoperyJsius, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, H3MEHY UBOCTh, POCT U Pa3BUTHE),
Oouonornueckue Teopuu (kierounas Tteopuss T. IlIBanna, M. Ilneitnena, P. Bupxosna,
XpOMOCOMHas Teopust HacieacTBeHHocTH T. Moprana), yuenust (H. Y. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKIEHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpPA3Us MOTOMKOB
MEepPBOr0 MOKOJICHHS, pacIIeJICHHUs, YUCTOTHI TaMeT, He3aBUCUMOro HacnenoBanus I'. Mengens,
TOMOJIOTHYECKUX PSAAOB B HacileAcTBeHHOW wu3MmeHunBoctd H. W. BaBunoBa), mpuHIUIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOAAMM HAYYHOI'O IO3HAHUS, UCIIOJIb3YEMbIX B O MOJIOTHYECKUX
HCCIIEIOBAHUAX )KUBBIX 00BbEKTOB (OMUCaHUE, U3MEpEHNe, HAOI0IeHHNE, SKCIIEPUMEHT);

YMEHHE BBIIENATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM uHcie OakTepuil, rpuOOB, pacTeHuUH,
KMBOTHBIX U Y€JIIOBEKAa, CTPOCHUS OPraHOB U CUCTEM OPraHOB PACTCHUH, KUBOTHBIX, YEJIOBEKA,
IPOLIECCOB JKU3HEESATENbHOCTH, INPOTEKAOUIMX B OpPraHM3Max pacTeHUil, XHUBOTHBIX U
YeJI0BeKa, OMOJIOTMYECKUX IPOLECCOB: 0OMEHa BelecTB (MeTa00JIu3M), IPEBpAILEHUsI SHEPTUH,
OpokeHMsI, aBTOTPO(HOr0 U IeTepoTpOPHOro TUIOB NUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeToreHesa, SMOpuoreHe3a, NOCTIMOPHUOHAIBHOIO PA3BUTHUS, PA3MHOKEHMUS,
MHAMBUYalIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOI€HEe3a), B3aUMOJCIHCTBHUSA TI'€HOB, IeTepoO3HcCa,
HMCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBS3U MEXIY OPraHOMJIAMH KIETKH M MX (QYyHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIUSIMH, MEKIY OpraHaMU U CHCTEMaMU OPTaHOB Y
pacTeHM, >KMBOTHBIX W 4YEJOBEKa M UX QYHKIUSAMH, MEXIy CHUCTEMaMHU OPraHoOB U HX
GYHKIUAMHE, MEXAy 2TallaMH OOMEHa BEIIECTB, dTallaMM KIETOYHOTO LMKJIA U KMU3HEHHBIX
[IUKJIOB OPraHU3MOB, OJTamaMH AMOPHOHAJIBHOTO PA3BUTHSA, T'CHOTHIIOM U (EHOTHUIIOM,
(eHOoTHIIOM U (haKTOpaMH CpeJibl OOUTAHUS;



YMEHHE BBIABIATh OTIMYUTENIbHbIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHCII€ PACTEHUH,
KUBOTHBIX U YEIIOBEKa;

yMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOIOTHIO
Y CUMBOJIMKY JJIS JOKA3aTeNbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

yMEHHE pelaTh OMOJIOTMYECKHE 3aJlauM, BBISABISATH NPUYMHHO-CIIECJCTBEHHBIE CBS3U
MEXJy HCCIeIyeMbIMU OUOJIOTMYECKUMHU MpoLeccaMu M SBJICHHUSMH, JAeNaTh BBIBOJbI H
MIPOTHO3bI HA OCHOBAHHH IOJIyYEHHBIX PE3YJIbTaTOB;

yMEHHE BBHITIOJHATH JIa0OpaTOPHBIE U MpaKTHYecKue paboThl, COOMIOAaTh MpaBuia Mpu
pabote ¢ yueOHBIM U 1ab0paTOPHBIM 000PYIOBaHUEM;

yMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPSATh HMX JKCIHEPHUMEHTATBHBIMU CpPEIACTBAMH,
dbopMynupys edb UCCIEJOBAHUS, aHAIM3UPOBATh MOJyUSHHbIE PE3yIbTaThl U JIeJaTh BHIBOJIBI;

yMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEOBATEIbCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEJUIMHE, TPOBOJAUMOM Ha 0a3e IIKOJBHBIX HAyYHBIX OOILIECTB, M IyOJIMYHO MPEICTABIIATH
MOJTyYeHHBIE Pe3yIbTAaThl HA YYCHHUECKUX KOH(PEPEHIUX;

YMEHHE OLIEHMBAaTh ATUYECKHUE AaCIEKThl COBPEMEHHBIX MCCIEAOBaHUNH B 00JacTH
OMOJOTMM U MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIPaBIEHHOE
U3MEHEHHe TeHOMa U CO3jaHKe TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBISATH OCO3HAHHBIN BHIOOP Oyaymieil mpodeccnoHanbHOM 1eITeTbHOCTH
B o0mactu OWONOTHUH, MEIUIMHBI, OHOTEXHOIOTHHM, BETEPUHAPHUU, CEIHCKOTO XO3siCTBa,
MUIIEBOW MPOMBIIUIEHHOCTH, YIayOusiTh IO3HABaTElIbHBIM HWHTEPEC, HAIPABICHHBIM Ha
OCO3HAHHBIII BBIOOP COOTBETCTBYIOLIEH mpodeccuu U OPOJOHKEHUE OHOJIOTHYECKOro
00pa3oBaHus B OpraHU3AIMSIX CPEAHETO TPO(PECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUsA yueOHOro mpenmera «buonorus» B 11 kKnacce
JOJIKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(opMUpOBaHUM COBPEMEHHOH €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOIBl U PELICHUH AKOJIOTMYECKUX MPOOJIeM YeIOBEUeCTBa, a TAK)KE B PELICHUH BOIPOCOB
palMOHAJIFHOIO MPHUPOAONONIB30BaHUA, U B (OPMUPOBAHUU IIEHHOCTHOI'O OTHOIICHUS K
npupojie, OOILIeCTBY, YENOBEKY, O BKJIaJe POCCHUHCKHX U 3apyOeXHbBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJETh CHCTEMON OMOJIOTMYECKUX 3HAHMUN, KOTOpasi BKIIOYACT ONpPEICTICHUS U
MOHMMAaHHe CYUIHOCTH OCHOBOTMOJAralolmx OHOJIOTUYECKUX TEPMHHOB W MOHATHHA (BHUL,
sKkocucTteMa, Ouocdepa), Ouonormdyeckue Teopuu (dBodtoNMOHHAs Teopuss Y. JlapBuHa,
CUHTeTHYeCcKas Teopus sBoitounn), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HampaBICHHUIX
sBosironinu, B.M. Beprnanckoro — o 6uocgepe), 3akoHbl (reHeTnueckoro pasHosecus [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma 0. JIubuxa,
9KOJIOTMYECKOM MUpaMUAbl 3HEPTUH ), runoTessl (runore3a «mupa PHK» V. 'unbepra);

yMeHHE BIAJeTh OCHOBHBIMH METOJAMHM HAYYHOTO TIO3HAHM, HCIOJIb3yEeMbIMH B
OMOJIOTUYECKNX MCCIEOBAHMIX JKUBBIX OOBEKTOB W OSKOCUCTEM (OMUCaHUEe, H3MEpeHue,
HaOII0/IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHHS U OIEHKHM aHTPOIIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOr€OLIEHO30B, 3KOCHCTEM U
o6uoctepsl, CTAOMIM3UPYIOIIETO, JBMXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJIIONATPUYECKOT0 M CUMIATPUIECKOTO BUAO0OPA30BaHUS, BIUSHUS JBUKYIIMX CHUIT SBOJIOIHH
Ha reHO(OH] MOMYJIALNU, PUCTIOCOOICHHOCTH OPTaHU3MOB K cpelie OOUTaHMs, YepeIOBAHUS
HaIpPaBICHUN YBOIOLNU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

yMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXIYy MpOILEccaMH HBOJIOLUHU, ABUKYLUIMMHU
CHJIAaMHM aHTpPOIOTeHe3a, KOMIIOHEHTAMH Pa3iIUYHbIX SKOCHUCTEM U MPUCIOCOOJICHUSIMU K HUM
OpraHU3MOB;

yMEHHE BBISBIATh OTIMYUTEIbHbIE MPU3HAKKA JKUBBIX CHCTEM, IPHUCTIOCOOICHHOCTh
BHJIOB K cpeae OOWTaHHs, a0MOTHUYECKMX U OHMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,



B3aMMOCBSI3€ll OPraHU3MOB B COOOLIECTBAX, AHTPOIIOIE€HHBIX U3MEHEHHUM B IKOCHCTEMAax CBOEH
MECTHOCTH;

yMEHHE UCIOJIB30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOIOTHIO
U CHMBOJUKY JUIsl JOKAa3aTeJbCTBA POJACTBA OPTraHW3MOB Pa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3U OPraHU3MOB M Cpe€Jbl OOMTaHUS, €AMHCTBA YEJIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOIoo0pasus BHJIOB U SKOCUCTEM KakK YCJIOBHS COCYIIECTBOBAHMS MPUPOIBI U
YeJI0BEYECTBa;

yMEHHE pelaTh OWOJIOTHYECKHE 3a/Ja4H, BBIIBISATh MPUUYUHHO-CICCTBCHHBIC CBS3H
MEXIy HCCIEAyEeMbIMU OHOJIOrMYECKUMH TPOLECCaMUd M SIBJICHUSAMHM, JeiaThb BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

yMEHHE BBIMOJHATH JIabOpaTOpHbIE U MpaKTHUYeckue paboThl, coOM0AaTh MpaBuia Mpu
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE BBIABUTATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMU,
dbopMynHpys IeTb HCCIEOBAHUS, AHAIM3UPOBATH MOJYYCHHBIC PE3YIbTATHI U JIeJIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTb B yU€OHO-UCCIIEOBATEIbCKON paboTe 1Mo OMOJIOTUH, SKOJIOTUHU U
MEJUIMHE, MPOBOJAMMOM Ha 0a3e IIKOJIbHBIX Hay4YHBIX OOLIECTB, M IyOIMYHO IpPEACTaBIATH
MOJTy4eHHBIE Pe3yIbTaThl HA YUYCHUYECKUX KOH(PEPEHLUAX;

yMEHHE OLIEHUBATh THUIOTE3bl M TEOPUU O TMPOUCXOXKIECHUU IKHU3HU, YEIOBEKa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0aX MPEeNOTBPALICHUS TI00ATbHBIX
M3MEHEHU B Ouocdepe;

yYMEHHE OCYHIECTBIISITH OCO3HAHHBIN BBIOOp Oyayiel mpodecCuoHaIbHON AeSTeIbHOCTH
B oOnactu OWOJNOrMM, D3KOJOTUH, MPHUPOJONOIB30BAHUS, MEAMLIMHBI, OMOTEXHOJIOIHUH,
MICUXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO3AHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YTIyOIsATh
MMO3HABATEIbHBIM HMHTEPEC, HANpPABJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccud W MPOJOJDKEHHE OHMOJOTrHYEecKOro oOpa3oBaHHMS B OPTraHU3alUsIX CPEIHETO
po¢eCCUOHATBHOTO U BBICIIIETO 00pa30BaHUS.



3. TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOJAUMBIX
HA OCBOEHHME KAXKJOW TEMbI YUYEBHOI'O IPEJIMETA U BO3MOHOCTH MCIIOJB30BAHHUSA 110 DTOM
TEME JIEKTPOHHBIX (HU®POBbIX) OBPA3OBATEJBHBIX PECYPCOB

HUX U3YUCHHC

uzydeHus ouonoruu. CBoicTBa
JKUBBIX CUCTEM: YPOBHU
OpraHU3aINH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIH,
MOMYJIALMOHHO-BUI0BOM,
9KOCUCTEMHBIN

TEPMHUHOB U TIOHSATHIA: CUCTEMA,
Ouosiornyeckasi pocT, pa3BUTHUE,
HaCJICACTBCHHOCTD,
HU3MCHYUBOCTD, pasapaXxnuMoOCThb,
DHEPro3aBUCUMOCTh, YPOBHU
OpraHHU3alH )XKU3HU
(buocucrem).

10 KJIACC
Ne Tema Bcero yacos IIporpammHoe coaepxxkanue OcHOBHBIE BH/bI JJIeKTPpOHHbIe (U poBbIe)
n/n Bcero | KP | ITIP AesITeILHOCTH 00y4aloluxcs | oOpa3oBaTe/ibHbIe pecypchl
1 buonorus kak 1 CoBpemenHast OMOIOTHS — Packpvisams conepxanue bubnuorexa HOK
HayKa KOMILIEKCHas Hayka. KpaTkas TEPMUHOB U TIOHATHI: HaydyHoe | https://m.edsoo.ru/7f41¢c292
UCTOPUS Pa3BUTHS OUOJIOTHH. MHUPOBO33pEHUE, HAYyUHAs
buonornueckue Hayku u KapTUHA MUpPa, HAYYHbIH METO/I,
u3ydaemble UMH NIPOOIEMBI. TUI0TE3a, TEOPHSL, METOIbI
@dyHIaMeHTalbHbIE, IPUKIIAIHBIE U | UCCIIEIOBAHMUSL.
[IOMCKOBBIE HAyYHbIE Xapaxmepuzoseams GMOJIOTUIO
uccie0BaHus B OMOIOTUH. KaK HayKy, €€ MeCTO U poJib
3HaueHue OUOJIOTHH B CpelU APYTUX €CTECTBEHHBIX
(bopMHpPOBaHUN COBPEMEHHON HayK.
€CTECTBEHHO-HAyYHOU KapTHHBI Ilepeuucaame pazaensl
mupa. [Ipodeccuu, cBsizannbie ¢ OHMOJIOTUHU B COOTBETCTBUE C
6uosorueil. 3HaueHue OUONIOTUU B | OOBEKTAMH U3YUYEHUSI.
IIPAKTUYECKOU 1eATEIIbHOCTH Haszvieame BaxkHEWIINE OTpACIU
YeJI0BEKa: MEAUIIMHE, CEbCKOM OMOJOrM4YEeCKUX 3HAHUN U
XO03sICTBE, IPOMBIIIIEHHOCTH, 3aJ1a4u, CTOSIIME M1epea
OXpaHe MPUPOJIbL. ounosorueit XXI B.
2 JKuBble cuctemsl U 2 0,5 | )KuBble cUCTEMBI KaK MPEAMET Packpvisams conepxanue bubnuorexa HOK

https://m.edsoo.ru/7f41¢c292
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(6uoreoneHOTUYECKUi),
ounocdepnsiid. [Iponeccsl,
MPOUCXOSIINE B )KUBBIX
cuctemMax. OCHOBHBIE IPU3HAKU
XKUBOTO. JKH3HB Kak popma
cyuiecTBoBaHus matepun. Hayku,
U3y4YaroIiye KUBbIe CUCTEMbI Ha
Pa3HBIX YPOBHSAX OpraHU3alllu.
N3yuenune xKuBbpIX cucteM. MeTo bl
OMOJIOrMYECKON HAYKH.
IInaHnpoBaHue 3KCIIEPUMEHTA.
[TocTanoBKa U MpoBEpKa rMIOTE3.
[loHsATHE CTATUCTUYECKOTO TECTA.

Xapaxmepu306ams TPUHIUIIBI
opraHu3anuy ONOCHCTEM:
OTKPLITOCTb, BEICOKAs
YHOPAILOYEHHOCTD,

caMoperyisnusa, nCpapxXuiIHOCTb.

Ilepeuucnams yHUBEPCATbHBIC
CBOWCTBA )KUBOTO, EJIMHCTBO
XHUMHYECKOT'O COCTaBa,
pa3apakxuMoCTh, TBUKECHNE,
rOMEOCTa3, pocT U Pa3BUTHE,
HACJIEICTBEHHOCTH,
M3MEHYHBOCTD, YBOJIOIHS
(mpucrniocoGeHue K
M3MEHSIOIINMCS YCIIOBUSIM).
IIpusooums nipumMepbl
O6HOoCHCTEM PA3HOTO YPOBHS
OpraHu3allui U CPaBHUBATh
HPOSIBJIICHUS] CBOMCTB KHUBOT'O Ha
pa3HbIX YPOBHSIX.

buosorns kieTku

0.5

Knetka — cTpykTypHO-
(GYyHKIIMOHAbHAS €IMHUTIA
*uBoro. lcropus OTKpbITHS
kietku. Pa6otsr P. 'yka, A.
JleBenryxka. Knerounas reopus (T.
[lIBann, M. Illneitnen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS
COBPEMEHHOH KJIETOYHON TEOPUHU.
MeTtobl MOJIEKYJIAPHON U
KIIETOYHOU OMOJIOTHH:
MHUKPOCKOTIHS, XpoMaTorpadus,
ANIEKTpOope3, METO MEUEHBIX
aTomoB, muddepeHnnantbHOe
HeHTpUudyrupoBaHue,
KYJIbTUBHUPOBAHHUE KJIETOK.

Packpwvieams conepxanue
TEPMHHOB U TIOHATUI: CUCTEMA,
Omoyoruveckasi poct, pa3BUTHE,
HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, Pa3APaKMMOCTh,
9HEPro3aBUCUMOCTb, YPOBHH
OpTraHHU3aIUH KU3HH
(6bumocucrtem).
Xapaxmepuzoeams TPUHITAIIBL
OpraHu3aIuyu OMOCUCTEM:
OTKPBITOCTbH, BHICOKAs
YHOPSAI0YCHHOCTb,

caMOperyJsius, HepapXUIHOCTb.

Ilepeuucnamos yHUBEpCATbHbBIC
CBOIICTBA JKUBOT'O: €TUHCTBO

bubnuorexa [JOK
https://m.edsoo.ru/7f41¢292
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N3yuenne puxcupoBaHHBIX
KJIETOK. DJIEKTPOHHAs
Mukpockonus. KonpokanbHas
MHKpOCKoNus. BuranpHoe
(IpUKU3HEHHOE) U3YUYEHUE KIIETOK.

XHUMHYECKOT'O COCTaBa,
pa3apa)xuMoCTh, IBHUKEHUE,
rOMeOCTa3, pOCT U pa3BUTHE,
HaCJICACTBCHHOCTS,
N3MCHYHNBOCTSH, OBOJJIIOITHA
(mpucmnocobiienue K
N3MCHAOINMCS YCJ'IOBI/ISIM).

Xumuyeckas
OpraHu3aLus
KJIETKH
KoHnTpoabHasn
padora Nel no
TeMe «BxoaHoi
KOHTPOJIb)
KonTtpoabHas
padora Ne2 no
TEMe
«3apoxkaeHue u
pa3BuTHE
IBOJIIOIHOHHBIX
NpeaCcTABJICHUN B
OMoJIOTHM»

10

XHUMHUYECKUN COCTaB KIIETKHU.
Maxkpo-, MUKpO- 1
YIABTPAMHUKPO3JIEMEHThI. Bona u eé
POJIb KaK pacCTBOPUTEJISI, pearcHTa,
ydacTue B CTPYKTYpUPOBAHUU
KJIETKH, TEIJIOPETYISALUU.
MuHepaibHbIe BEIIECTBA KIETKH,
UX OMOJIOTHYECKast POJIb.
OpraHudeckue BEeIecTBa KIETKH.
buonornueckue nonumepsl. benku.
Caoiicta 6enkoB. Knaccuduxarms
OenkoB. buonornueckue QyHKIIUU
6enkoB. [IproHsL

VYraesoasl. O0muMi MIaH CTPOEHUS
1 GU3UKO-XMMHUYECKHE CBOHCTBA
yIiIeBOJI0B. buonoruueckue
(GYHKIIUH YTIIEBOJOB.

Jlunuaet. I'napoduiibHO-
ruipopoOHbIE CBOMCTBA.
Knaccudukanms nunumos.
buonornueckue GyHKIUHA
nunuoB. HykiieMHOBBIE KMCIIOTHI.
JIHK u PHK. Ctpoenue mosiekysl
AT®. Makpo3prudeckue CBs3u B
Mosekyse AT®. buonoruueckue
¢ysakiun ATO. BocctaHOBIEHHbBIE

Packpvisams conepxanune
TEPMUHOB U TOHATHI:
DJIEMCHTBI-OMOT €HEI,
MaKpOd3JIEMEHTHI,
MHUKPO3JIEMEHThI; MUHEPAJIbHBIE
BEILIECTBA, MOJIEKYJIA BOJIbI KaK
JIUTI0JIb, BOJIOPOJHBIE CBSI3U;
ruapoduibHbIe U THAPO(POOHBIC
BEIIIECTBA.

Jloxasvieams € TUHCTBO
AJIEMEHTHOTO COCTaBa KakK OJTHO
U3 CBOMCTB KMBOTO.
Pacnpeodensams xummnueckue
3JIEMEHTHI IO TPyIIaM B
3aBUCHUMOCTHU OT
KOJIMYECTBEHHOTO
IpEACTaBUTEILCTBA B
OpraHu3Me; XapaKTepu3oBaTh
POJIb OTACIBHBIX DJIEMEHTOB.
Buiagname cBsA3b MEXKIY
COCTaBOM, CTPOCHUEM MOJIEKYJIbI
XUMHUYECKOI'0 COEIMHEHUS U €ro
(OYHKIHMSAMU B KIIETKE.
Packpwvieams conepxanue
TEPMUHOB U TIOHATHIA:
[ATOTIA3Ma, OPTAHOUJIBI,

bu6nmunorexa [IOK
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MEePEHOCUYHKH, NX (PYHKIINHU B
kietke. CTpyKTypHasi OMOJIOTHSI:
OMOXHUMHYECKHE ¥ OMOo(DU3NIECKUE
HCCIIEIOBaHUs COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPhI
6uomouiexy1. MoennpoBaHue
CTPYKTYPHI U (OyHKIIHHA
OMOMOJIEKY U UX KOMITJIEKCOB.
KomnbproTepHsblil 1u3aiiH 1
OpPTraHUYECKHUM CUHTE3 OMOMOJIEKYJT
Y UX HETPUPOJIHBIX aHAJIOTOB.

9HI0TUIa3MATHYECKasl CeTh
(BIIC), anmapat ["onbmxu,
JTU30COMBI, BaKyOJIb,
MUTOXOHJIPUH, TIIACTUIBI
(XJTOpOTIIIACTBHI, XPOMOTLIACTHI,
JIEHKOILIACTHI), pUOOCOMBI,
MUKPOTPYOOYKH, KIIETOUHBIH
1eHTp (IIEHTpocoMa), PECHUIKH,
KTYTUKH, BKIIOYCHHUS, SAPO,
siiepHas 000J104Ka,
KapuoIUia3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBI.

Crtpoenue u
(yHKIHH KJICTKH
KonrtpoabHas
padora Ne3 nmo
Teme «CTpoeHue u
Gynkunu
KJIETKID)

KneTka kak nenoctHas »xuBast
cuctema. OO1He Npu3HaKK
KJIETOK: 3aMKHYyTasi Hapy>kKHast
MemOpana, moJiekyibl JJHK kak
F€HETUYECKUI anmapar, CUCTeMa
cuHTe3a Oenka. TUIbI KIeTOK:
JyKapUOTHUECKas U
npokapuotnyeckas. OcoOeHHOCTH
CTPOEHHUSI IPOKAPUOTHIECKOMN
KJIETKH.

Knerounas cteHka 6akrepuii.
CrpoeHnue 3ykapruoTHYeCcKon
KJIeTKH. OCHOBHBIE OTJIMYUS

PaCTUTENBHOM U dKUBOTHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI —
KJICTOYHAsI CTEHKA, TIMKOKAJIHKC,
ux pynkuuu. [lnasmatuueckas
MeMOpaHa, ee CBOMCTBa U
(GyHKIHH.

Onucwvieams CTpOECHUE
9YKapHOTHYECKON KIETKU MO
H300pakKeHUsM U Ha
MUKpOIIpernaparax;
KJIaCCU(UIIUPOBATH OPTAHOUIBI
B 3aBUCHUMOCTH OT 0COOEHHOCTEH
uX cTpoeHus (ogHoMeMOpaHHbIE,
JIByMeMOpaHHBIE,
HeMeMOpaHHBIE); ONUCHIBATD
(YHKITUY KaXKJIOTO OPraHOUIa B
KJIETKE.

Xapaxmepuzosams KIETOUHOE
PO KaK MECTO XpaHEHHUS,
nepenauu (yABOCHUE XPOMOCOM)
U peanu3anuu (TPaHCKPUIIINS)
HacJeACTBEHHOM nHpopmanuu
KIICTKH.

Ilepeuucnams u onucvisamo
KOMIIOHEHTHI 7pa U X

[{uTomiazma u ee OpraHou/Ibl. byHKIHIN.
OnHoMeMOpaHHbIE OPTaHOU/IbI Cxemamuuno uzobpasicamo
kietku: OIIC, anmapar I'onpmku, CTPOEHHE pPaCTUTENBHOMN U

bubnnotexa IIOK
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nn3ocoMsl. [TonyaBTOHOMHBIE
OpraHOUbI KJIETKU: MUTOXOHJIPUH,
miactuibl. [lpoucxoxaenue
MUTOXOHJPUN U TimacTuj. Buasl
mnactua. HememOpaHHbBIE
OpPaHOUIBI KJIIETKH: pUOOCOMBI,
KJICTOYHBIN [IEHTP, PECHUYKH,
KryTUKH. OyHKIIMH OPTaHOUIOB
KJeTKU. BiroueHus.

SAnpo — peryasaTOpHbBIN LEHTP
kietku. CTpoeHue sapa: siepHas
000s109Ka, KapHoIlIa3Ma,
XPOMATHH, SAPHIIIKO. XPOMOCOMBI

KUBOTHOM KJICTKU
Packpvisame conepxanue
TEPMHHOB U TIOHATUH: KIETKU
(aykapuoTruueckas,
pOKapUOTHYECKas),
Ma3MaThHdeckKas MeMOpaHa
(TutazmaneMma), TIIMKOKAIIHKC,
TPAHCIIOPT BEIIECTB
(maccuBHBIN, aKTUBHBIN),
SHAOUMTO3 ((haronuTo3,
MMUHOITUTO3), IK30IUTO3,
KJICTOYHAs CTEHKA, HYKJICO3H/I.
Cpasnueamsv MeXay coO0OM
9YKapUOTHYECKHE U
MIPOKAPUOTUYECKHUE KIETKH;
OTMEYaTh CXOJICTBO U OTJIMYHUS B
CTPOEHUH KJIETOK OaKTepui,
YKUBOTHBIX U PACTEHUI

OOmeH BelecTB u
MpeBpanieHue
SHEPTHUH B KIETKE
KoHnTpoabHasn
padora Ne4 o
Teme «O0mMeH
BeIECTB U
npeBpaileHne
JHEPruu B
KJIETKE»

OOMeH BelIeCTB, UM META0OIN3M.
Accummtsius (TacTuuecKui
00MeH) ¥ JUCCUMUIISATIAS
(oHepreTnyeckuil 0OMeH) — JBe
CTOPOHBI

€AMHOTO0 Mpolecca MeTaboau3Ma.
Tunsl oOMeHa BEIIeCTB:
aBTOTPO(QHBII U reTepoTPOPHBII.
Posib pepmenToB B 0OMeHE
BEICCTB U IPEBPAICHUHU SHEPTUN
B kieTke. @otocuHTe3. CBeToBas U
TeMHOBas (a3bl POTOCHHTE3A.
Obuiee ypaBHeHue GOTOCHHTE3a U
obmas 3¢ HeKTHBHOCTH
¢doTocuHTe3a. 3HAUEHNUE
¢doTocuHTE3a JUIs )KU3HU Ha 3emIie.

Packpuvieams conepxanue
TEPMHHOB U TIOHATUI: OOMEH
BEIIECTB U MPEBpALICHNE
SHepruu (MeTadoIn3M),
ACCHUMMJISIINS, TIIACTUYCCKHIN
oOMeH, TUCCUMUIISAIUS,
SHEepreTHYecKuii 0OMeH,
(dboTocunTes, GoTonus,
tdhochopunupoBanue,
MEPEHOCYUK IPOTOHOB,
XEMOCHHTES3.

Onucviéams POTOCUHTES,
MPOLIECCHI, MPOTEKAIOIIHE B
CBETOBOW M TEMHOBOM (aze.
Buisignsames TpuIMHHO-
CJICJICTBCHHBIC CBSI3U MEKIY

bubmnnotexa IJOK
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Biusiaue ycnoBuii cpeasl Ha
(dhoTOCHHTE3 U CTIOCOOBI
MOBBIIIEHUS €70 MPOYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUH.
XemocuHTe3. Peakuun xemo-
CUHTE3A.

ITOIJIOLIEHUEM COJIHEYHOHN
SHEPTUU XJOPOPHIIOM U
cuHTe30M MoJsiekys1 ATO.
Cpaenueams UCXOIHBIE
BEILIECTBA, KOHEYHBIE MPOAYKTHI
U YCIIOBHSI IPOTEKaHUSI peakuit
CBETOBOM U TEMHOBOH (pa3bl
¢doTocuHTE3A.

Cpaenueams POTOCUHTES U
XEMOCHHTES3.

Oyernusamsv 3HaYCHUE
(dboToCHHTE3a U XEMOCHUHTE3a JIsI
KU3HU Ha 3emJie

HacnenctBennas
uHpopmanus u
peanuzanus €€ B
KJIETKE

0.5

Peaknuu maTpu4HOro CUHTE3A.
[IpuHUIKI KOMILIEMEHTAPHOCTH B
peaKIusAX MAaTPUYHOT O CUHTE3A.
Peanunsanus HacineacTBeHHON
uHpopmanuu. ['eHeTueckuii Ko,
ero cBoiictea. Tpanckpunuus —
MarpuuHblii cuHTe3 PHK.
Tpancisiuus u e€ sransl.
CoBpeMeHHbIE TIPEICTABICHUS O
CTpoeHUH reHoB. Opranuzanus
reHoMa y MpoKapuoTa U 3yKapHorT.
Perynsmus akTHBHOCTH I'€HOB y
npokapuoTa. 'unoresa onepona
(d. XKako0, XK. Mano).
MonekyJisipHble MEXaHU3MBbI
9KCIIPECCUM F'€HOB y 3YKApUOTAa.
Kiierounsiii romeocras.

Bupycsl — HekIieTouHbIe (hOPMBI
KHU3HU U 00JIUTAaTHBIE MTapa3HUThI.
CrpoeHne IpOCThIX U CI0KHBIX
BHPYCOB, PETPOBUPYCOB,

Packpvisams conepxxanue
TEPMUHOB U NIOHATHUI: TEH,
TeHETUYECKUH KOJI, MAaTPUUHBIN
CUHTE3, TPAHCKPHUTIIIHUSA,
TpaHCIALUS, KOJIOH, aHTUKO/IOH,
pubocoma.

Onpeodenamsb CBOMCTBA
F€HETUUYECKOr o Ko/ia
(TPUIIETHOCTb, OJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD,
YHUBEPCAJIBbHOCTD,
HEIEepPEKPhIBAEMOCTbD,
HEIPEPBIBHOCTB).

Onucwieams 3Tanbl pearn3anuu
HacJeJICTBEHHOM nHpopmanuu B
KJIETKE.

CpasHusams peaxkiuu
MaTPUYHOTO CUHTE3a MOJIEKYJI
PHK u Genka B KieTke.
Xapaxmepuzoeams BUPYChI KaK
HEKJIETOYHYI0 GOpMY KU3HH;

bub6nunorexa [IOK
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O6akrepuodaron. JKu3HEHHBIN UK
JHK-conepxamux Bupycos, PHK-
COJIep KaIlX BUPYCOB,
OakTepuodaros. ObpaTHas
TPaHCKPHUIIIIHS, peBepTa3a,
WHTETpa3a.

BupycHble 3a001eBaHUs YeIOBEKa,
KUBOTHBIX, pacTteHuid. CITU /I,
COVID-19, conpanbHBIe U
MEIUIIMHCKUE TIPOOTIEMBI.
buounngpopmaruka:
Hanotexnonoruu B 6Monoruu u
meaunune. [IporpaMmmupyemsbie
¢dbyHkmun 6eakoB. CriocoOsl
JOCTaBKH JICKAPCTB.

0COOEHHOCTH CTPOEHHUS U
KHU3HEIEATSILHOCTH BUPYCOB.
Onucvliéams KN3HEHHbBIN UK
BUPYCOB HUMMYHOAe(HUIINTA
YeNoBeKa; pa3nuyaTh Ha
pucynkax BTM, Gakrepuodar,
BHUY.

ObocHosvisamsb 1 COOTIOATD
Mepbl IpoUIaKTUKN
pactipocTpaHeHus! BUPYCHBIX
3a0osieBaHUi (pecniupaTopHbIE,
XKeJyI0YHO-KUIIeUHbIe, KIIelle-
BoH sHIe(anuT, BUY-
uHbeKIus)

JKY3HEeHHBIN TUKII
KJIETKH

Kiierounslii UK, €ro nepuobl 1
perymsiuus. Uatepdasa u Mmutos.
Oco0eHHOCTH MPOIECCOB,
MPOTEKAOIUX B HHTEpdasze.
Martpuunsiii cuare3 JJHK —
pemikamys. Mexanusm
pemukammu JJHK. Xpomocomsr.
Crtpoenue xpomocoM. Tenomepsl u
TeaomMepasa. XpOMOCOMHBIN HabOP
KJIETKU — KapUOTHUII. /[UIuioniHbIi
Y TaTUIOUTHBIM HA0OPBI XPOMOCOM.
['omosiornYHBIE XPOMOCOMBL.
ITonoBeIE XPOMOCOMBL.

Jlenenue knetku — Muto3. Ctaauu
MHUTO32 U IPOUCXOSAUINE B HUX
npoiecchl. Tumb MUTO3A.
Kapuokunes n nutoknHes.
buonornueckoe 3HaUeHNE MUTO3A.
Perynsuus MUTOTHYECKOTO ITUKIA

Packpvieams conepxanue
TEPMUHOB U NOHATHI:
KJICTOYHBINA UK, HHTEpda3a,
penyIUMKaIusi, XpOMOCOMa,
KapuOTHUII, TalJIOUIHbIN,
JUTUTOWTHBIA XPOMOCOMHBIN
Habop, XpOMaTHIbI.
Onucvieamsb JKU3HEHHBIA THKIT
KJIETKH; IEPEYUCIIATh U
XapaKTepU30BaTh NEPUOIbI
KJIETOYHOTO IMKJIA, CPABHUBATH
UX MEXITY COOOH.

Onucwvieams CTpOECHUE
XpPOMOCOM, KapUOTHUIIOB
OpraHu3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK
Packpwvieams conepxxanue
TEPMUHOB U TIOHSATHI: MUTO3;
ero craguu: mpodasa, metadasa,

bubnuorexa [JOK
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kietku. [Iporpammupyemas
KJIETOYHas THOeIb — anoITo3.
Knetounoe sinpo, XpoMOCOMBI,
(GYHKIIMOHATbHAS TCHOMHUKA.
MexaHu3mbl poudepanuu,

I pepeHInPOBKY, CTAPEHUS U
rudenn kietok. «I{udposas
KJIeTKa» — OuonHpopMaTudecKue
MoJienH (YHKIMOHUPOBAHUS
KIICTKH.

anada3za, renodasa.
Cpaenueams CTaAu MUTO3A.
Paznuuamo Ha
MUKpOTIpenaparax U pucyHKax
CTaJIMY MUTO3A.

Packpvieams 6Gnonornvyeckuii
CMBICJI MHTO3a

Crtpoenue u
byHKIMHA
OpraHU3MOB
KonTpoabnas
padorta NeS nmo
TeMe «CTpoeHue u
bynkuuu
OPraHU3MOB»

17

1.5

buonornueckoe paznoobpasue
opranu3MoB. OTHOKJIETOYHBIE,
KOJIOHUAIbHBIC, MHOTOKJIETOYHBIC
OpraHU3MBbl.

OcobeHHOCTH CTPOCHUS U
KU3HENIEeSITeIbHOCTH
OJIHOKJICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, 0THOKIIETOUHBIE
rpuObI, OTHOKJICTOYHBIC
BOJIOPOCIIH, IPYTUe€ IPOTUCTHIL.
KononunanbHble OpraHu3mel.
B3anmocss3p yacrei
MHOTOKJIETOYHOTO OpraHu3Ma.
TxaHu, Opranbl U CUCTEMBI
opranoB. Opranusm Kak einHOe
nenoe. ['omeocras.

Tkanu pactennil. Tunsl
PaCTUTEIBHBIX TKAHEH:
oOpa3oBaTenbHasi, MOKPOBHAS,
MPOBOAAIIAsL, OCHOBHAS,
MexaHndeckas. OcoOeHHOCTH
CTpoeHUs, QyHKIUHN U
PacIoNIOKEHHUs TKAHEH B OpraHax
pacTeHuu.

Packpvisame conepxanue
TEPMUHOB U TIOHATHI:
Ouosoruyeckoe pazHoodpasue
OpraHu3MOB, OJJTHOKJIETOUHBIE,
KOJIOHUAJIbHbIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.
Onucwieams 0COOEHHOCTU
CTPOCHUS U KUZHECATEIbHOCTH
OJIHOKJICTOYHBIX OPTaHU3MOB.
Onucvieams CTpOeHUE
XpPOMOCOM, KapUOTHUIIOB
OpraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK
Packpvisams conepxanue
TEPMUHOB U NOHATHI: TKAHU,
OpraHbl ¥ CUCTEMbI OPTraHoB,
OpraHM3M Kak eIMHOE 1IeJI0e,
roMeocTas.

Cpaenueams cTaguy MUTO3A.
Pasznuuams na
MUKpOIIpenapaTax u pucyHKax
TKaHU )KUBOTHBIX U YEJIOBEKa,
TKaHH PACTEHUH.

Packpvieams IpUHINIBI

bu6mmoTeka [IOK
https://m.edsoo.ru/7f41¢c292



https://m.edsoo.ru/7f41c292

TxaHM )KUBOTHBIX U YEJIOBEKA.
Turbl )KUBOTHBIX TKAHEH:
ANUTENNaNbHAs, COEUHUTEIbHAS,
MBILIEYHAsl, HEPBHAS.
OcobenHocTu cTpoeHus, GyHKIUH
U PAcIOJIOKEHUS TKAaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opransl. @yHKIIUM OPraHOB U
CHUCTEM OpPTaHOB.

JIBr>xeHue opranu3mos. [Iutanue
OpraHu3MoB. /[pIxaHue
OpraHu3MoB. TpaHCIIOPT BELECTB y
OpraHu3MoB. TpaHCIIOPTHBIE
cucteMbl pacteHuil. TpancnopT
BEILECTB y )KMBOTHBIX. Brienenue
y opranu3moB. Beigenenue y
pacreHuii. Beinenenue y
KMBOTHBIX. 3alllUTa y OPraHU3MOB.
3amuTa y 0JJHOKJIETOYHbIX
OpraHU3MOB.

Pa3npaxkxuMocTs u perynsanus y
OpraHU3MOB.

3aIIUTHl Y OPTaHU3MOB.
Onucvisams 0COOEHHOCTH
cTpoeHus, PyHKIUH 1
pacmoyioKEeHUs TKaHEH B

OopraHax >XUBOTHBIX U YCJIOBCKA.

10

PaszMmHoxenue u
pa3ButHe
OpTraHU3MOB
KoHnTpoabHasn
padora Ne6 mo
TeMe
«Pa3MHOKeHUE U
pa3BuTHe
OpPraHM3MoB»

1.5

®opMBbI pa3sMHOKEHUS
OpraHu3MOB: Oecrosoe (BKI0Yas
BETE€TATUBHOE) U T0JI0BOE. Bl
0eCcroJIoT0 Pa3MHOKEHUSI:
MMOYKOBaHUE, CIIOPYJISIIHS,
(dbparmMeHTaIus, KIOHUPOBAaHUE.
ITonosoe pasmuosxenue. [TooBbie
KJIETKHU, MJIA TaMeThl. Melio3.
Cramuun Mmeniosa. [loBenenue
XpPOMOCOM B MEHO3€.
Kpoccunrosep. buonornueckunii

Packpvisams conepxanue
TEPMUHOB U TIOHATHI:
pa3MHOKEHHE, KJIOH, ITOJIOBbIE
KJIETKH (TaMeThl),
SIMIEKJIETKA, CIIEpMaTO30M /1,
3UroTa, JIeJIEHNEe HaJIBOE,
NOYKOBaHUE, CIIOPYJISILIHS,
(bparMeHTaIus, BEreTaTHBHOE
Pa3MHOKEHHUE, CEMEHHOE
pa3MHOKEHHE, ONbUICHUE,
JIBOMTHOE OIJIOJJOTBOPEHUE,

bu6nmunorexa [IOK
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CMBICJI MEHO03a U IT0JI0BOTO
npouecca. Meiio3 u ero Mecto B
KU3HEHHOM LIUKJIE OPIaHU3MOB.
[IpenzapoasiiieBoe pa3BUTHE.
I'ameTorenes y ;KUBOTHBIX.
[TonoBele xene3pl. OOpazoBaHue U
Pa3BHUTHE MOJIOBBIX KIETOK.
CrniepmaToreHes 1 0OreHes.
CtpoeHue moJIOBbIX KIETOK.
OmionoTBOpEHKE U
SMOpHOHAJIBHOE pa3BUTHE
KHUBOTHBIX. CIIOCOOBI
OILIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTreHorenes.
Pa3mHoxeHue u pa3Butue

pactenuii. 'ametodur u cnopodur.

Meiio3 B KU3HEHHOM LIUKJIE
pactenwmii. O6pazoBaHue Criop B
nmporecce Meosa. 'aMmerorenes y
pacrenuii. Oni0/10TBOpPEHHE U
pa3BUTHE PACTUTENBHBIX
opraHn3MoB. J[BoitHOE
OIUIOJJOTBOPEHHE Y LIBETKOBBIX
pactenuii. O6pazoBanue u
pa3BUTHE CEMEHU.

MexaHu3MBbI peTyJsun
OHTOI'€HE3a Yy PaCTCHUH U
YKUBOTHBIX.

ITOJIOBBIC JKEJIe3bl, CCMCHHHKH,
SIMYHUKH, OTLJIOIOTBOPCHUE
(HapykHOE, BHYTPEHHEE).
Xapaxmepuzoeams 0COOCHHOCTH
¥ 3HA4YCHHE OECToJIoro u
MOJIOBOTO CIIOCOOOB
Pa3MHOKEHHS.

Buioenams BAIBI 0€CIIONOTO
Pa3MHOKCHUSI;, BBISIBIISITH
B3aMMOCBSI3U MEXIy (popmamu u
croco6amMu pa3MHOXKEHUS U X
OMOJIOTUYECKUM 3HAUCHUEM.
Braoems npuémamu
BEreTaTUBHOTO Pa3MHOKEHUS
KyJIbTYPHBIX pacTCHHH (Ha
MIpUMepPEe KOMHATHBIX ).
Xapaxkmepuzoeams TIOJIOBbIC
KJISTKHU: AUIEKIEeTKH,
CIIEPMATO30UIbl; BBISBIIATH
0COOEHHOCTHU UX CTPOCHUS

11

I'eneTuka — Hayka
0
HAaCJIEICTBEHHOCTH
1 U3MEHYMBOCTH
OpraHu3MOB
KonTpoabHas

0.5

Wcropust cTaHOBIIEHUS U Pa3BUTUS
I€HETUKH KaK Hayku. PaGotel .
Mengens, I'. ne ®pu3za, T.
Moprana. Pois 0Te4eCcTBEHHBIX
Y4YEHBIX B Pa3BUTHH T'CHETUKH.
Pa6oter H. K. Konbsnosa, H. 1.

Packpwisams conepxanue
TEPMHUHOB U TMOHSATHIA: TEH,
IF€HOM, TeHOTHII, PCHOTHII,
XPOMOCOMBI, JJICITBHBIC TCHBI
(aymenm), rOMO3UTOTA, TETEPO-
3UT0Ta, JOMUHAHTHBIA TIPU3HAK

bubnuorexa [JOK
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padora Ne7 no Basuiiosa, A. H. benozepckoro, I'. | (ren), periecCUBHBINA IPU3HAK
Teme «I'eHeTHKA — . Kapneuenko, 1O. A. (TeH), uncTasi TUHUSL, THOPUI.
HayKa 0 Ounumyenko, H. B. Tumodeena- Ilepeuucnsamo u
HACJIEACTBEHHOCT Pecosckoro. Xapakmepu308anb METOIbI
HH OCHOBHbIE TEHETHUECKHUE MOHATUSL | TEHETHUKU: THOPHUI0IOTUYECKUM,
U3MEHYUBOCTHU Y cUMBOJIBIL. ['OMOIOrNYHbBIE UTOT€HETUYECKUH,
OPraHU3MOB» XPOMOCOMBI, aJJIEJIbHBIE TEHBI, MOJICKYJISIPHOT€HETHIECCKU;
aJTbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIC U PEIIECCUBHBIC
JOMHUHAHTHBIM U PELECCUBHBIN MIPU3HAKU PACTCHUHN U
MIPU3HAK, TOMO3UTOTA, KUBOTHBIX.
reTepo3uroTa, YuCTas JUHUS, Tlonv3z06amubcs TeHETHUECKOU
ruOpuabl, FTEHOTHUII, (PEHOTHII. TEPMUHOJIOTUEN U CUMBOJIMKOMN
OCHOBHBIE METO/Ibl T€HETUKHU: JUIS1 3aIIMCH T€HOTUITMYECKUX
rUOPUIO0TOTHYECKHA, CXEM CKpEeUIMBaHUS
[UTOJIOTUIECKUM, MOJICKYJISIPHO-
T€HETHUYECKHI.
12 3aKOHOMEPHOCTH 10 MonoruOpuaHoe CKpeluBaHue. Packpvisams conepxxanue bubnuorexa [JOK
HaCJIe/ICTBEHHOCTHU [TepBsrii 3akoH MeHens — 3aKoH TEPMHUHOB U TIOHSTHUH: https://m.edsoo.ru/7f41¢292

eAMHO000pa3us THOPHUIOB IEPBOTO
nokoJienus. [Ipasuiio
JOMUHUPOBaHUsA. BTOpo# 3aK0H
Menpens — 3aK0H pacIlerIeHus
npu3HaKkoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO
CKpeIIMBaHus. | nIioTes3a 4ucToTh
ramer.

AHaIM3UpPYyIOIIEe CKPEIMBAHKE.
IIpomexyTOUHBIN XapaKTep
HacienoBaHud. Pacmerienue
IIPU3HAKOB IIPU HENIOJITHOM
JOMUHHUPOBAHUH.

JlurnbpuaHoe CKpenBaHue.
Tpetuii 3akoH Menpaens — 3aKoH
HE3aBUCHMOI'0 HACIEOBaHUs

MOHOTHOpHUIHOE CKpEIMBaHUE,
(beHoTUIINYECKHE TPYTIIIHI,
rHOPHIOTIOTHYECKUH METO/T,
YUCTHIC TUHUU, TOMIUHUPOBAHUE
reHOB (IIOJTHOE, HETOJHOE),
pacuieneHue B IOTOMCTBE.
Onucwvieams METOIUKY
nposeaeHus ['. Mennenem
OTIBITOB TI0 U3y4YCHUIO
HacJIeI0OBaHUs OJHOM Iaphl
IPHU3HAKOB y TOPOXa MOCEBHOTO.
Packpvisams conepxanue
3aKOHOB €AMHO00pa3us
TUOPHIOB IEPBOTO MTOKOJICHHS U
3aKOHA pacIlerIeHHUs.
O0bvscHAmMb TUTIOTE3Y YUCTOTHI
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npusHakoB. [{utonornueckue
OCHOBBI TUTUOPUTHOTO
CKpEIIMBAHHUS.

CuemnieHHOE HacJe/10BaHHe
npu3HakoB. Pabotsl T. Moprana.
CuermieHHOE HACJIeI0BaHNE TeHOB,
HapyIICHUE CICTUICHUS MEXITY
reHaMu. XpOMOCOMHasl TEOpHUs
HACIIEICTBEHHOCTH.

I'eneTrka nosa. XpoMOCOMHBIN
MEXaHHU3M OIpe/IeJICHUs MMoJIa.

AyTOCOMLI 1 ITOJIOBBIC XPOMOCOMBI.

I'oMorameTHbIi ¥ reTepOraMeTHBIN
noi. ['eneTnueckas CTpykTypa
MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkos,
CUEIJICHHBIX C MTOJIOM.

I'eHoTHIT KaK LETOCTHAS CUCTEMA.
[ImeiioTponus — MHOKECTBEHHOE
JIercTBUE reHa. MHOKeCTBEHHBIN
amnenusM. Bzanmoneincreue
HEaJJIETIbHBIX TE€HOB.
KommiemeHTapHOCTh. DnIMCTA3.
[Tonmumepusi.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA,
a TaKxKe (PU3NO0TOTUUECKUX
MIPOLIECCOB, MOBECHUS U
KOTHUTHUBHBIX (PyHKIUH.
I'eHeTnueckre MexaHU3MBbl
cHUMOUOreHe3a, MEXaHU3MbI
B3aUMOJICUCTBHS «XO35IMH —
Mapa3uT» U «XO35UH —
MUKpoOuom». ['eHeTnUecKkue

ramer.

3anucwvieams CXeMbI
MOHOTUOPUAHOTO CKpEIlIUBaHUS,
00bACHAMb €T0 IUTOJIOTHUECKUE
OCHOBBI U pelIaTh FT€HETUYECKHE
3aJla4yi Ha MOHOTHOpHUIHOE
CKpelIMBaHUE.

Packpvieams conepxxanue
TEPMUHOB U IIOHATHIA:
TUTUOPUIHOE CKPEIIMBAHUE,
aHAJIM3HUPYIOIIEE CKPEIIUBAHUE.
Onucwvieams onbIThl I'. Meugens
10 U3yUYEHUIO HACJIeA0BaHUs
JIBYX Map MPU3HAKOB y ropoxa
IIOCEBHOTO.

Packpvieams conepxanue
3aKOHA HE3aBUCUMOTO
HacJeJOBaHUs IPU3HAKOB.
Ilpumensamo MaTEMaTHYECKHUI
pacyeT ¢ MOMOIIbI0 METO/1a
IIEPEMHOKECHUS BEPOSATHOCTEN U
3alHUCh C TOMOILBIO
(hEeHOTUITUYECKHUX PAJTUKAIOB
pacluenaeHus NPU3HaKoB y
IIOTOMKOB 110 (pEeHOTHUITY U
TEHOTHILY.

3anucvieams CXeMbI
JUTHUOPHUIHOTO CKPEIBaHUS,
OOBSACHATH €ro UTOIOTUYECKHE
OCHOBBI U peulams TeHEeTUYECKUE
3a/1aud Ha AUTHOPUIHOE
CKpeIIMBaHUE




ACIICKTBI KOHTPOJISA U U3BMCHCHUA
HacJe/ICTBEHHOM nHpopManuu B

ITOKOJICHUAX KIJICTOK M OPTaHU3MOB.

13

3aKOHOMEPHOCTH
U3MEHUYUBOCTH
KonTpoabHasn
padora Ne8 mo
Teme
«3aKOHOMEPHOCTH
U3MEHYUBOCTH

B3anmopeiictBue reHotuna u
cpensl mpu GopMHUPOBAHUU
denotumna. I3MeHUINBOCTH
npu3HakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIEC TPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS
Y HaclIeICTBEHHAs.
Mou¢ukannonHas
U3MEHYUBOCTh. PoJib cpenibl B
(dbopMupoBaHUH

MOI[I/I(bI/IKaL[I/IOHHOI\/’I HU3MCHYHUBOCTH.

Hopwma peakiuu npusHaka.
Bapuanuonsslii psij u
BapualnoHHas kpusas (B.
Horanncen). CBoiicTBa

MOAN(PUKAITMOHHOW U3MEHYMBOCTH.

I'eHoTHIIMUECKAsT U3MEHUYMBOCTb.
CBoiicTBa T€eHOTHITMYECKOH
U3MEHYUBOCTHU. Buapl
F€HOTUIINYECKON N3MEHYNBOCTH:
KOMOWHATHBHAs, MyTallUOHHAS.
KoMOnHaTHBHAS H3MEHUYHUBOCTD.
Meiio3 ¥ oJI0BOM NPOLIECC —
OCHOBA KOMOUHATUBHOM
N3MEHUYHBOCTH. Poih
KOMOWHATUBHON M3MECHYMBOCTH B
CO3JIaHUH I'eHETHYECKOTO
pa3HOOOpa3us B mpeeiax OJTHOTO
BHJIA.

MyTanroHHast K3MEHYHUBOCTb.
Buapl MyTanuii: reHHble,

Packpvieams conepxanue
TEPMHUHOB U NTOHATHM:
W3MEHYMBOCTH, HACJIEICTBCHHAS
W3MEHYUBOCTD,
HEHACJICJICTBCHHAS
U3MEHYUBOCTb,

Mo (UKaMOHHAS
W3MEHYUBOCTh, BAPHAIIMOHHBIN
psAn, BapuaHTa, BapHaIllMOHHAS
KpuBasi, MpU3HAK, HOpMa
peakuuu, KOIMYECTBEHHBIE U
KayeCTBEHHBIC IPU3HAKU.
Knaccugpuyuposamo BubI
W3MEHYMBOCTH U BBISBIISITh UX
OMOJIOTHYECKHE OCOOCHHOCTH.
Ilepeuucnams cBOMCTBA
MOAM(UKAITMOHHON
W3MEHYUBOCTU U OOBSICHSTD €€
3HAUYCHHE JIJIs1 OPraHU3MOB.
Paznuuams KOMTU4YeCTBEHHBIE U
KayeCTBEHHbIE IPU3HAKY;
cmpoums BapuallMOHHBIN AL,
BApUAIMOHHYIO KPUBYIO,
BBIYUCIIATH CPE/IHEE 3HAUCHUE
MpU3HaKa

bubmnnotexa IJOK
https://m.edsoo.ru/7141¢c292
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XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE U UHAYLIUPOBAHHbIE
MyTaluu. SaepHsie u
LUTOIJIa3MaTUYECKUE MYTallUH.
ComaTHueckue U MO0JI0BbIE
MyTauuu. [Ipuunnsl
BO3HHUKHOBEHHUS MYTallUH.
MyTareHsl ¥ UX BIHSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Ipolecca. 3aKoH
TrOMOJIOTMUECKUX PSAJIOB B
HAacCJIeICTBEHHON U3MEHUYHUBOCTU
(H.W. BaBunos). BuesaepHas
U3MEHYUBOCTh U
HACJIe/ICTBEHHOCTb.

OnureHeTUKa U SIUre€HOMUKA, POJIb
SMUT€HETUYECKUX (PaKTOPOB B
HACJIeI0BaHUU U U3MEHYUBOCTH
(eHOTHUIUYECKUX TPU3HAKOB Y
OpraHU3MOB.

14

I'eneTnka yenoBeka

0.5

Kapuorum genoseka.
MexnayHapoaHas mporpamma
HCCIIeIOBaHUs TEHOMA YEJIOBEKa.
MeTto1bl U3y4eHUsI TEHETUKU
YeJI0BeKa: TeHEAIOrHUYEeCKUH,
OJIM3HEOBEIN, IINTOT€HETHYCCKHIM,
MOMYJISIITUOHHO-CTATUCTUIECKUM,
MOJIEKYJISIPHO-T€HETHYECKHIA.
CoBpeMeHHOE onpeiesIeHue
F€HOTHIA: TOJIHOT€HOMHOE
CEKBEHUPOBAHHUE,
T€HOTUIIUPOBAHUE, B TOM YHCIE C
nmomompo I1IP-amanm3a.
Hacaencrsennsie 3a001eBaHus

Packpvieams conepxanue
TEPMUHOB U TIOHATHI: KapUOTHUIT
YyeJIOBeKa, IIUTOreHETUYECKU I
METOJI, FTeHeaIOTHYECKU I
METO/]I, POJIOCIIOBHBIE,
OJIM3HELIOBBIA METOI,
HACJICICTBEHHBIC OOJIC3HU:
(MOHOTEHHEBIE, C
HacJeJICTBEHHON
MPEAPACIIOI0KEHHOCTBIO,
XPOMOCOMHBIE), METUKO-
TeHETUYECKOE
KOHCYJIbTUPOBaHUE.
Ilepeuucnsims 0COOCHHOCTH

bubmmotexa [IOK
https://m.edsoo.ru/7141¢292
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YeJI0BeKa. [ eHHbIE 1 XPOMOCOMHBIE
00se3Hu yenoBeka. bonesnu c
HacCJIEICTBEHHON
IIPEAPACTIOIOKEHHOCTBIO.
3HauYeHNUE MEIULIMHCKON T€HETUKU
B [IPEIOTBPAILIEHUH U JICUCHUU
reHeTUYECKUX 3a00JIeBaHHM
qesioBeKka. MeMKO-TeHeTHYeCKOoe
KOHCYJIbTUpOBaHuEe. CTBOJIOBbIE
kieTku. [loHsATHE «TeHeTHYeCKOro
rpy3a». OTUYECKHUE aCIEKThI
uccliiefjoBaHuil B 061actu
penaKTUpOBaHUs T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue pakTopsl
MOBBIIEHHONW YYBCTBUTEILHOCTU
YeJioBeKa K (PU3NYeCcKoMy U
XMMHYECKOMY 3arpsi3HEHUIO
OKPYXKaIUIEH CpebI.
I'enernueckas
IIPEIPACTIOIOKEHHOCTD YEJI0BEKA K
MATOJIOTUSIM.

M3YYCHUS TEHETHKH YEJIOBCKa;
npusooums PUMEPbI
HACJIeICTBEHHBIX 00JIe3HEN
YeJI0BEeKa, XapaKTepHU30BaTh
METOJIbI MX MPO(PUITAKTHKH;
00OCHOBKIBAThH 3HAYCHHE
MEIMKO-TE€HETUYECKOTO
KOHCYJIbTUPOBAHUSI.

Buisiensims v cpagnuseams MEXKIY
co00ii TOMUHAHTHELIE U
peleCcCUBHBIC TPU3HAKU
YeJI0BEKa.

Cocmasnsimo u anaiuzuposamo
POJIOCIIOBHBIC YelTOBEKA

15

Cenexnus
OpraHu3MOB

1,5

JloMecTHKalus U CeNEKIHS.
3apoKeHUE CeNeKIUU U
nomectukanuu. Yuenue H. 1.
Basunosa o Ilentpax
IIPOUCXOXKAECHUSI U MHOTOO0Opasust
KYJIbTYPHBIX pacTeHuid. Ponb
CEJIEKLIMH B CO3/IaHUU COPTOB
pacTeHuil U NOpoJ )KUBOTHBIX.
Coprt, nopoja, mraMM. 3aKOH
TOMOJIOTUYECKHUX PSIAOB B
HAaCJIEJICTBEHHOW N3MEeHUYMBOCTH H.
. BaBunosa, ero 3HaueHUE I

Packpwvieams conepxanue
TEPMUHOB U NOHATHI: CEIEKLIUS,
COpT, IOPOJA, LITAMM,
JIOMECTHKALIUS, UITU
0JIOMAaIlIHUBAHUE, LIEHTPBI
MHOToo0Opas3us u
MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHUi U )KUBOTHBIX,
rUOpUAN3aIHs], UCKYCCTBEHHBIN
oTOOD.

Hasvieamo u cpasnusamo
OCHOBHBIE 3Talbl pa3BUTHUS

bubmunotexa IJOK
https://m.edsoo.ru/7f41¢c292
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CEJIEKIIMOHHO paboThI.

MeTozb! CeeKIIMOHHOMN paboTHI.
HckyccTBEHHBIN 0TOOP: MacCOBBIN
Y UHJUBUTyAJIbHBINA. DTambl
KOMOMHAIIMOHHON CEJIEKIIUH.
HcnbiTanue npou3BoauTeNEH 1o
MOTOMCTBY. OTOOp 1O TEHOTHUTTY C
MTOMOIIIBIO OIIEHKU (heHOTHTIA
MMOTOMCTBA M OTOOP MO T€HOTHUITY C
moMmompio anann3a JIHK.
HcKkyccTBEHHBIM MyTareHes Kak
METO/I CEJIEKIITMOHHOM PabOTHI.
PagnanimoHHBIN U XUMHUYECKUN
MyTareHe3 Kak UICTOYHUK MyTalun
Y KyJIbTYPHBIX (hOPM OpraHU3MOB.
Hcnonp30BaHre FeHOMHOTO
peIaKTUPOBAHUS U METOJIOB
pexomOuHanTHRIX JIHK mist
MOJIyY€HHUs UCXOHOTO MaTepuaia
JUTS CEJIEKIUU.

[Tonyuenre MoMMUIIONUIOB.
BryTtpuBnmoBas rubpuan3ausi.
biunskopoicTBEeHHOE CKpelMBaHueE,
i uHOpuauHT. Hepoacteennoe
CKpELIMBaHUE, NN Ay TOPUIMHT.
I'eTepo3uc u ero NpUYUHBI.
Hcnonb3zoBanue rerepo3uca B
cenexkuuu. OtnanéHHas
rubpuaunzamus. [Ipeogonenue
OecruToanst MEXBHI0BBIX
rudpuoB. JlocTHKEHUS CeIEKINN
pacTeHui U KUBOTHBIX. «3eJI€HAS
PEBOITIOLIHS.

CoxpaHeHHe U U3yUYECHHE

CEJICKI1H.
H3znaeams yuenue H. N.
Bagsunosa o nieHTpax
MIPOUCXOXKACHHSI KYJIbTYPHBIX
pacTeHHUi; paziuuams NEHTPHI
Ha KapTe MUpa, CBSA3BIBATH UX
MECTOIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS JIPEBHEHIIINX
IIUBUITU3AIIN.

Cpasnusams copTta KyJbTYpPHBIX
paCTEeHHIA, TOPOIBI TOMAIITHUX
KUBOTHBIX U UX JUKUX MPEIKOB.
Oyenueams poIb CEIEKIUU B
obecrieyeHNH
MPOJIOBOJILCTBEHHOM
0€30MaCHOCTH YEJI0BEYECTBA
Packpvisame conepxanue
TEPMHUHOB U NTOHATHM:
HCKYCCTBEHHBIN 0TOOP,
MaccoBBIH 0TOOD,
WHIUBUIYaTbHBIA 0TOOD,
JKCTEPhEp, OTM3KOPOICTBEHHOE
CKpCIIMBAHKE, YUCTAs JIMHUS,
reTepo3uc, HEPOJICTBEHHOE
CKpEIIMBAHKE, UCKYCCTBEHHBIN
MyTareHes, OJIUILTOUIBI.
CpasHnusams Hopmbl
UCKYCCTBEHHOT'O 0TOOpa
(MaccoBoro u
WHAUBUAYATBHOTO), BHJIBI
rudpuan3anun
(67IM3KOPOICTBEHHON 1
OTJIaJIEHHOM ), CTIOCOOBI
MOJTY4YEHHUS TTOJIUTUIONIOB.




IF€HETUYECKUX PECYPCOB
KYJbTYPHBIX PACTEHUM U UX JTUKUX
poauyelt il CO3JaHusl HOBBIX
COpPTOB M THOPHUIOB
CEJIbCKOXO35UCTBEHHBIX KYJIbTYP.
N3yueHue, coxpaHeHue u
yIpaBlIeHHE TeHETUYECKUMU
pecypcamMu CelbCKOXO03sICTBEHHBIX
Y IPOMBICTIOBBIX KUBOTHBIX B
LEeJSAX YJIyYIIeHHs CYIIEeCTBYOLINX
Y CO3[]aHUS HOBBIX MMOPO/I, IMHUH U
KpPOCCOB, B TOM YHCJI€ C
MPUMEHEHHEM COBPEMEHHBIX
METOJIOB HAYYHBIX HCCIEIOBaHUML,
MePEeIOBBIX UICH U MEePCIEKTUBHBIX
TEXHOJIOTHil.

IIpusooums ipumMepbl
JOCTH)KEHHUH CEJIEKIIUU PAaCTCHUMN
Y JKUBOTHBIX

16

brnoTtexHonorus u
CHHTCTHUYECKAS
ouosorus
KonTpoabnas
padora Ne9 no
Teme «Cenekius
OPraHU3MOB»

OOBEeKThI, UCII0JIb3YEMBIE B
OMOTEXHOJIOTUH, — KIETOUHbBIE U
TKaHEBbIE KYJIbTYPHI,
MUKPOOPIraHU3MBbl, UX
XapaKkTepucTHKa. TpaaulinoOHHAs
OMOTEXHOJIOTHS: XJIeOOIICUCHHE,
MOJIy4eHHE KHCITOMOIOYHBIX
IIPOYKTOB, BUHOJEIIHE.
buortexHonorus Kak oTpacib
Ipou3BoACTBA. ['€HHAast HHKEHEPUSL.
Oranbl CO31aHUsI PEKOMOUHAHTHOU
JIHK u TpaHCT€HHBIX OpraHU3MOB.
Knerounas unxxenepusi.
KineTounbie KyJIbTyphl.
MHUKpOKIIOHAIBHOE Pa3MHOKEHHE
pacrennii. Knonuposanue
BBICOKOTIPOTyKTUBHBIX
CEJIBCKOXO35IICTBEHHBIX

Packpvisame conepxanue
TEPMUHOB U TIOHATHIA:
OMOTEXHOJIOTHS, KJIETOUHAs
WH)XCHEpUsl, TeHHas MHXXCHEPHUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranusmsl, MO (reHetuuecku
MOAU(PHUITUPOBAHHBIC
OpTaHU3MBblI).
Xapaxmepuzosamu
OMOTEXHOJIOTHIO KaK OTpacib
MPOU3BOJICTBA, OCHOBHBIE
JTOCTHKEHHS] OMOTEXHOJIOTHH B
00JacTH TPOMBIIIICHHOCTH,
CEJIbCKOT0OXO03511CTBa U
MEAUIIHBI

Ilepeuucnamo u
xapaxmepu306ams OCHOBHBIE
METOJBI ¥ IOCTHKEHUS

bubmnnotexa IIOK
https://m.edsoo.ru/7f41¢c292
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OpTaHU3MOB.
DKOJIOTHYECKHUE

u aTueckue npodiaemsl. F'MO —
reHeTHYECKHU MOIU(PUIIMPOBAHHEIC
OpTaHU3MBbl.

OMOUHXKEHEPUH.

Obcyscoame FKOIOTHIECKUE U
ATHYECKHE ACTIEKThI HEKOTOPBIX
UCCIIeIOBAaHUH B 00IacTi
OMOTEXHOJOTUH (KIIOHHPOBAHUS,
HCKYCCTBEHHOTO
OTLIOIOTBOPEHHS,
HAIPaBJICHHOTO H3MCHCHHUS
T€HOMA U CO3/IaHus
TPAHCTE€HHBIX OPraHU3MOB)

17 PesepBHOE Bpems
KoHnTpoabHasn
padora Nel0
«KonTpoab
3HAHMH 110
HU3y4YCeHHbIM
TeMaM 32 roa».

OBILEE
KOJHUYECTBO
YACOB IO
IMPOTPAMME

102

10

16




11 KIIACC

€€ pe3yJIbTaThl
KoHnTpoabHas

OCHOBHAs CUCTEMATHYECKas
kareropus xuBoro. Kpurepuu

TEPMHUHOB U NTOHATHM:
MHKPOIBOJIOIMS, BUJl, KDUTEPHUH

Ne HaumeHoBanue Bcero yacos IIporpammHoe coaepxxkanmue OcHOBHBIE BH/BI 1€AATeJIbHOCTH DJIEeKTPOHHBbIE
n/n pa3aesnoB U TeM Bcero | KP | ITP 00y4arIIHXCHA (uudposbie)
NPOrpamMMbl o0pa3oBaTe/ibHbIC
pecypchl
1 3apoxeHue u 4 DBoJroIMoHHas reopus Y. Packpvisams conepxanue bubnuorexa HOK
pa3BUTHE Hapsuna. [Ipenmocbuiku TEPMUHOB U TIOHATHI: 3BoJtoIMs, | https://m.edsoo.ru/7f41cc74
9BOJIIOIIMOHHBIX BO3HUKHOBEHHUS JAPBUHU3MA. nepexoHblie GopMBl,
IIPEICTABICHU B Xu3Hb 1 Hay4Hast AESITeNbHOCTh | (PUIOreHEeTUYECKHe PALbl, BUIbI-
Oouoaorun Y. JlapBuHa. 9H/AEMUKH, BUJIbI-PEIIUKTHI, 3aKOH
JIBMKYIIME CUIIBI ABOJIIOLIMN 3apO/BIIIEBOIO CXO/ICTBA,
BuJ10B 1o Y. /lapBuny (BbICOKast OMOreHeTUUECKUI 3aKOH,
MHTEHCUBHOCTb Pa3MHOKEHUS TOMOJIOTMYHBIE U aHAJIOTUYHBIE
OpraHU3MOB, HACJIEICTBEHHAS Oprassl, pyAMMEHTapHbIE
M3MEHYUBOCTb, OOpbOa 3a OpraHsl, aTaBU3MBI.
CYILLIECTBOBaHUE, ECTECTBEHHBIN U | [lepeuucnams OCHOBHbIE 3Tallbl
HCKYCCTBEHHBINH 0TOOD). Pa3BUTUS IBOJFOLIMOHHON TEOPHUHU.
OdopmieHre CUHTETHYECKON Xapaxmepuzoeams METOJIbI
teopuu 3BoJironnu (CTI). W3Y4YEHUS IBOJIIOLUU:
HelitpanpHas TeOpHs SBOMIOLMH. | ITAJICOHTOJIOTMUECKUH,
CoBpeMeHHast HBOJIIOIIMOHHAS ouoreorpaguuecKuid,
6uosorus. 3HaueHue AMOPHUOJIOTUYECKUH,
3BOJIIOLIMOHHOM TEOpHU B CPAaBHUTEJIBHO-aHATOMUYECKUH,
(bopMHPOBaHUN €CTECTBEHHO- MOJIEKYJIIPHO-OMOXUMHUYECKUH.
Hay4YHOW KapTUHBI MUPA. IIpusooums ipumMepbl
MEepPEXOAHBIX (HOPM OPTraHU3MOB,
(UIOreHeTUUECKUX PAJIOB.
IIpugooums HopMyIUpOBKU
3aKOHOB OMOT€HETHYECKOro U
3apOABIILIEBOI0 CXOACTBA
2 Mukpo3BoIOLUs U 14 2 | 1,5 | MuxkpoaBousonus. Bua kak Packpvisams conepxxanue bubnmoreka [JOK

https://m.edsoo.ru/7{41cc74
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padora Nel nmo reme
«BxoaHoii
KOHTPOJIb)
KonTpoabHas
pa6ota Ne2 no reme
«3apoxkaeHue u
pa3BuTHE
IBOJIOIHOHHBIX
NpeacTaABJICHUN B
OuoJIorun»

Buaa. CTpykrypa BUjaa B
npupoze. [lonmynanus kak
€IMHMIIA BUJIA U 3BOJIIOLUH.
JIBuKy1we cuisl (paKTopsl)
9BOJIIOIIMY BUJIOB B IPUPOJE.
MyTauMOHHBINA MPOLIECC U
KOMOMHATHBHAs NU3MEHUHUBOCTbD.
[TomynsimoHHbIE BOJHBI U Ipeiid
reHoB. M3omsmus u Murpanus.
EctecTBennsIit oT60p —
HaIpaBJISIOMuUN pakTop
3BOJIIOLUH. POpMBI
€CTECTBEHHOT'0 0TOOpa.
Pe3ynpTatel aBotonMu:
PUCTIOCOOJIEHHOCTh OPTaHU3MOB
u Bugoob6pazoBanue. [Ipumepsr
MPUCIIOCOOJICHUN Y OPraHU3MOB.
Crnioco6b! 1 yTH
BHJI000pa30BaHUA.

BH/JIa, apea,

MOMYJISALMS, TeHOPOH, MyTallUH,
KOMOWHALIUNA

TEHOB.

Xapaxkmepuzosams BUJ KaKk
OCHOBHYIO CUCTEMAaTHUYECKYIO
€AMHUILY U LIETIOCTHYIO
OMOJIOTHYECKY O

CUCTEMY.

Buvioename xputepun Buga
(Mopdonoruyeckui,
(U3NONIOTUYECKHH,
OMOXMMHUYECKHH, T€HETHYE CKHH,
9KOJIOTUYECKHUH,
reorpaduyecKuii) U IPUMEHSTh
KPUTEPUH Il OTIUCAHUS
KOHKPETHBIX BUJIOB.
Xapaxkmepuzosams NOMyJIALUIO
KaK CTPYKTYPHYIO €IUHUILY BUJa
Y 3BOJIIOLIUH.

Onucwvieams TIOMYJISILIAIO 110
OCHOBHBIM ITOKa3aTeJISIM: COCTaB,
CTPYKTypa

Packpvisams conepxanue
TEPMUHOB U IIOHATHI:
€CTECTBEHHBII 0TOOD, O0oprOa 3a
CYILLIECTBOBaHHUE.

Onucvieams MEXaHU3M JEHCTBUS
€CTECTBEHHOT'0 0TOOpa.
Xapaxmepuzosams HOpMbI
€CTECTBEHHOTO 0TOOpa
(IBWXKYIIUH, CTAOMIIM3UPYIOLIHH,

MakposBostonus 1
€€ pe3yNbTaThl

Mertoapl u3ydeHus
MAaKpO3BOJIIOLIHH.

Packpuvieams conepxanue
TEPMUHOB U TIOHSITHI:

but6mmotexa [IOK
https://m.edsoo.ru/7f41cc74
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KonTpoabHasn
padora Ne3 mo teme
«MuKPOIBOJIOIHS
»

[TaneoHTOMIOTHYECKHE METOBI
W3YUYCHHUSI SBOJIOIINH.
[Tepexoanbiec GopMBI 1
bunoreHeTHYECKHe PSIbI
OpraHU3MOB.
buoreorpaduueckue MeTo b1
u3yuyeHus Boonuu. CpaBHEHHUE
(bropel 1 payHBI MATEPUKOB U
ocTpoBoB. buoreorpagpuueckue
obnactu 3emnn. Buabi-saaemuku
U PEJIUKTHI.

DOMOpuoIOTrHYecKHue U
CPaBHUTEIBbHO-MOP(OJIOTHIECKHE
METO/IbI U3YYECHHS SBOIOIUH.
['eneTnueckrue MexXaHU3MBI
ABOJIIOLIMH OHTOTEHE3a 1
MOSIBJICHUSI BOJIOIIMOHHBIX
HOBILECTB. | 'OMOJIOTHYHBIE U
aHAJIOTUYHBIE OPraHbl.
PyaumenTtapHbie opraisl U
aTaBU3Mbl. MOJEKYJISIPHO-
TeHETUYECKHUE, OMOXUMUYECKHE U
MaTEeMaTHYECKHE METO/IbI
U3YYECHHUS SBOJIOIHH.
['omMoJIOTMYHBIE TEHBI.
CoBpeMeHHBIE METObI
MMOCTPOCHUS (PUIOTEHETUIECKUX
JIePEBBEB.

XpOMOCOMHBIE MyTaIlUH U
ABOJIIOIIHSI TEHOMOB.

OO611e 3aKOHOMEPHOCTH
(mpaBuna) sBomtonuu. [TpuHIMT
cMmenbl pyHkiuid. HeobpatumocTs
SBOJTIOLMH. AJTaNITUBHAS

MaKpOdIBOJIOLIUS, (PUITOTECHES,
OMOJIOrMYECKUii Tporpecc u
perpecc. apomopdos,
UOMOaaITaIys, oomas
JieTeHeparusl.
Xapaxmepuzosams HaIIpaBICHHS
Y YT MaKPOIBOJTFOIUH.
Buviasnams apoMopdo3bl U
UINO0AIANITAIINY Y PACTCHUN U
KUBOTHBIX.

Cpaenueams 6GMOJIOTUIECKUN
nporpecc ¥ OUOIOTHYeCKUA
perpecc, apomopdos,
UAMOATANTALHNIO U OOIIYIO
JIeTeHEePaIHIO.

Buvisenams B3aIMOCBSI3U MEKIY
My TSIMHA Y HATIPABJICHUSIMH
3BOJIFOLIMH Y PACTEHUN U
KUBOTHBIX




pamuanus. HepaBHomMepHOCTB
TEMIOB 3BOJIIOLIUH.

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie
KoHnTpoabHasn
padora Ned4 o Teme
«IIpoucxoxnenue u
Pa3sBUTHE KU3HH HA
3emuie»

15

HayuHnble runoressl
MPOUCXOXKIACHUS )KU3HU Ha
3emie. AbuoreHes u
nancnepmus. JloHaydHbIE
MIPECTABICHUS O 3apOKIACHUH
KHU3HU (KpeaunoHusM). ['unoresa
ITOCTOSIHHOTO CaMO3apOXKAeHUs
KU3HU U €€ OIIPOBEPIKEHUE
onesitamu ©. Pean, JI.
Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue Ku3Hu
acTpoOHOJIOTHSI.

OcHOBHbIE 3TaIbl
HEOPTaHWYECKOW 3BOIIOIUH.
[TnanerapHas (reonorudeckasi)
9BOIOLMS. XUMHUYECKas
IBOTIONNS. AOMOTCHHBIN CUHTE3
OpraHUYEeCKHUX BEUIECTB U3
Heoprannueckux. Onsit C.
Munepa u I'. FOpu.
O06pa3oBaHue NOJUMEPOB U3
MoHoMepoB. KoanepBatHas
runoresa A. Y. Onapuna,
TUIIOTE3a IEPBUYHOTO OyIIHOHA
JIx. XonmeiiHa, TCHETHICCKAs
runote3a ['. Ménnepa. Pubo3umsr
(T. Yek) u runioresa «mupa PHK»
V. I'mnbepra. DopMupoBanue
MeMOpaH U BOBHHKHOBEHHUE
MPOTOKJICTKH.

Hcropus 3emnn u MeToib! €€
n3ydenusd. Mckonaemsie

Packpvisame conepxanue
TEPMUHOB U TIOHATHIA:
KpealroHn3M, abUoreHe3,
BHUTAJIN3M, TAHCTIEPMHUSI, OUOTIOI3,
KOallepBaThl, MPOOHOHTHI,
CUMOUOTEHE3.
Xapaxmepuzoeams METOIbI
U3Y4EHHS HCTOPUIECKOTO
MIPOLIIOTO 3eMJIH.

Ilepeuucnams OCHOBHBIE ITAIIbI
XUMUYECKON U OMOTIOTUYECKOU
IBOJIIOIIHH.

Hsnaecame coneprkaHue THIIOTE3 U
TEOpUi BOZHUKHOBEHUS )KU3HHU HA
3emiie (KpealroHu3ma,
CaMOIIPOU3BOIBLHOTO 3aPOXKICHUS
(CTIOHTaHHOTO), MAHCTIEPMUH,
runote3bl PHK- mupa).
Onucwvieamsb 3xcriepuMeHTsI C.
Munnepa n

I'. FOpu o nony4yenuto
OpraHMYECKHX BEIIECTB U3
HEOPTaHUYECKUX MyTEM
a0MOTEHHOTO CUHTE3a
Packpvisame conepxanue
TEPMHUHOB U MTOHATHIL: 30H, 3pa,
nepuo, apoMopho3sbl,
UAMOAJaNTallUH.

3unamob MOCNEI0BATENBHOCTh
JOHOB: KaTapXxei, apxen,
MPOTEePO30i, haHepOo30ii; Ip:
apxenckas, IpoTepo3oiickas,

bu6mmotexa [IOK
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OpPTraHUYECKHE OCTATKH.
['eoxpoHonorus u €€ MeTobl.
[IpoucxoxaeHue 3yKapuoT
(cuMmOuoTreHes). DBONOIMOHHOE
MIPOUCXOKICHUE BUPYCOB.
IIpoucxoxneHue
MHOT'OKJIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX T'PYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3TaIbl YBOJIIOIUN
BbICHINX pacTeHUu. OCHOBHBIE
apomop}o3bl pactenuii. Beixon
pactenuii Ha cymry. [losiBiieHue
CIIOPOBBIX PACTEHUM U
3aBOCBAHME UMU CYIIIH.
CeMeHHBIE pacTeHUSI.
[IpoucxoxaeHne BETKOBBIX
pacTeHuH.

OCHOBHBIE 3TaIbl 3BOJIIOIUU
XKUBOTHOTO Mupa. OCHOBHbIE
apoMop(O3bI JKUBOTHBIX.
DBOJTIONMS TO3BOHOYHBIX.
PazBuTHe xu3HM Ha 3eMIie 10
spam U Nepuoam:

[IpoGnema coxpaHeHust
Oouopa3zHooOpasus Ha 3emIie.
CoBpeMeHHas cucrema
opranuyeckoro Mupa. [ lpunimmnst
KJaccu(UKaluyu OpraHu3MOB.
OcHOBHbIE CUCTEMATHYECKUE
T'PYIIBI OPTaHU3MOB.

Iajeo030MCcKasl, ME3030HCcKasl,
KailHO30MCKasl; IEPHOOB:
KeMOpHUIHCKUH, OpJJIOBUKCKHUH,
CUJIYPUMCKUI, TEBOHCKUM,
KaAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKHI1, MEJOBO,
MaJICOreHOBBLINA M HEOT'€HOBBIM,
AHTPOTIOTEHOBBIM.
Xapaxmepuzoeamsb OCHOBHBIE
cOOBITHS B Pa3BUTUHU
OPTraHUYECKOr0 MUpa IO 3pam U
MepUoJIaM reoJIoruuecKon
HCTOPHUU; dTAIbl PA3BUTHUSA
PaCTUTENIBHOT'O U )KUBOTHOTO
MHpA.

Buioename rnaBable apoMopdo3bl
napcrea Pactenus u napcraa
KusoTtHkbIe.

CpasHusams MeXIy coO0U
npecTaBuTENeH
CHCTEMATUYECKUX TPYIIII
OPTaHU3MOB, 8blA6/51Mb YEPThI
YCIOXKHEHUS U
MPUCTIOCOOJICHHOCTH K YCIIOBUSM
JKU3HMU.

Packpvisams conepxanue
TEPMUHOB U IOHATHUN:
CHUCTeMaTuKa, UICKYCCTBEHHAs U
€CTECTBEHHAs Ki1acCupuKaIus,
OuHapHas HOMEHKJIATypa,
MIPHUHITATT HePAPXUIHOCTH

[Ipoucxoxnenue
YEJI0BEKa —
aHTPOIIOTEHE3

10

Pa3nens! v 3a1a4n aHTPONOJIOTHH.

Metoabl aHTPOTIOJIOTHH.
CraHOBIIEHHE NIPEACTABICHUHN O

Packpuvieams conepxanue
TEPMUHOB U TIOHATHI:
aHTPONOJIOTHs, AHTPOIIOTEHE3,

but6mmotexa [IOK
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KonTpoabHasn
padora NeS mo teme
«IIpoucxo:xaeHue
YyeJa0BeKa —
aHTpPONOreHe3)

MIPOUCXOKIACHUM YEIIOBEKA.
Penurno3snele Bo33peHusl.
CoBpeMeHHbIE HayUYHbIE TEOPUU.
Cx0ACTBO UenoBeKa ¢
XKUBOTHBIMH. CHCTEMaTHYECKOE
MTOJIOKEHNE YEII0BEKA.
CBuzeTenbcTBa CXOJCTBA
YeJI0BEKa C )KUBOTHBIMH.
JBuxy1pe cuisl (paxTopsl)
anTponoreHe3a: OCHOBHbIE
CTaJiM AaHTPOIIOTEHE3a.
DBOJIIOIUS COBPEMEHHOTO
yenoBeka. EcrecTBeHHBIN 0TOOD B
MONYJISAIUAX YETOBEKa.
MyTauuOHHBIN NPOLIECC U
nosiumopdusm. [omynsuonnsle
BOJIHBI, Ipeii¢) TeHOB, MUTpAITUS 1
«3pdeKxT ocHOBATEIM B
MOMYJISIIUSAX COBPEMEHHOT O
YEJI0BEKa.

Yenoseueckue pacsol. [IonaTue o
pace. ETMHCTBO 4elnoBeuecKux
pac. HaydHas HecoCTOSITEIBHOCTD
pacusma. [Ipucrnoco6neHHOCTb
YEJI0BEKa K Pa3HBIM YCIOBHIM
OKPYXaKUIEH Cpesbl.
OBOJIIOIIMOHHAS AHTPOIOJIOTHS U
[1aJI€0aHTPOIOJIOT Usl
YeJI0BEUECKUX MOMYJISILIHIA.
buocounaneHble uccien0BaHus
IIPUPOJIBI YETIOBEKA.
HccenenoBanne KO3BOMIOLNA
OMOJIOrMYECKOT0 U COLUAIBHOTO
B YEJIOBEKE

yesioBek pazymubiii (Homo
sapiens), IpPSIMOXOXKICHUE,
BTOpasi CUTHAJIbHAS CHCTEMA.
Ilepeyucnams 3anaun

AHTPOIIOJIOTUH, JTarbl
CTaHOBJICHUS U pa3BUTHUA
IIpEICTaBICHUI 0

IPOUCXOXKACHUN YeTIOBEKa.
H3na2ams OCHOBHBIE MTOJOKEHUS
teopun Y. JlapBuHa, kpumuuecku
OYeHUusamy HEHAyYHY10
MH(POPMALIUIO O IPOUCXOKAECHUU
YeJI0BEKa.

3Hamb cUCTEMATHYECKOE
nosioxenue Bujga Homo sapiens,
nepeuucisims €ro MopgoJoro-
aHATOMUYECKHE IPU3HAKU
pa3HOro ypoBHs (THI, KJ1acc,
OTpSAI U JIp.).

Ycemanasnusams uepThl cX0ACTBA
Y OTVIMYUH YeJIOBEKa U
KUBOTHBIX.

Obvacuams u oyenusamo
3HAYEHUE HAYYHBIX 3HAHUN O
IIPOUCXOKIECHUN YeJIOBEKa AJIs
IIOHUMaHUs MecTa U poJIx
YeJI0BEKa B IPUPOJIE




DKOJIOTHSl — HayKa 0.5 | 3apoxaeHue U pa3BUTHE Packpvisams conepxxanue bubnuorexa [JOK
0 9KOJIOTHH B TpyJax A. TEPMHUHOB U MOHATUI: 3Kojorus, | https://m.edsoo.ru/7f41cc74
B3aMMOOTHOIICHUSIX I'ym6onbara, K. @. Pynee, H. A. I10JIEBBIE HAOIIOACHN,
OPraHU3MOB U CesepiioBa, J. ['exkens, A. 3KCIEPUMEHTBI, MOHUTOPUHT
HaJIOPTaHU3MEHHBIX Tencnu, B. H. Cykauéga. OKpY XKarouIe cpesl,
CHUCTEM C Pa3nens! u 3a1a4n 5KOJIOTHH. MOJEITMPOBOHUE, SKOJIOTNYECKOE
OKpYIKarOIICH CBs13b DKOJIOTUH C APYTUMU MHUPOBO33pEHHUE.
cpenoi HayKaMH. Ilepeuucaame 3a1a4n SKOJIOTUH,
Mertonb! 3xosioruu. [lonessie €€ pa3/enbl U CBSI3U C IPYTUMHU
Ha0J101eHNs. DKCIIEPUMEHTHI B HayKaMH.
9KOJIOTUH: IPUPOJIHBIE U Xapaxkmepuzoeamb METOIbI
nabopaTtopHbie. MoeIupoBaHue | SKOJIOTHYECKHX UCCIIETOBAHHMA
B 3KOJIOTMH. MOHUTOPUHT
OKpY>Karolled Cpeibl: JIOKAIbHBIN,
PErHOHAIBHBIN U TJI00AJIBHBIN.
3HauYeHHUE SKOJIOTMYECKUX 3HAHUHN
JUIS 4EJI0BEKa. DKOJIOrM4eCKOe
MHPOBO33PEHHE KaK OCHOBa
CBSI3€1 UEJI0BEUECTBA C
npupoaoil. DopMupoBaHue
9KOJIOTHUYECKON KYJIbTYPhI U
JKOJIOTUYECKOU IPaMOTHOCTHU
HaceJeHusl.
JemoHcTpanuu
OpraHusMmsbl U cpeja 1.5 | Dxonmoruueckue GakTopsl U Packpvisams conepxanue bubnuoteka [JOK

obutanus
KoHnTponbHasn
padora Ne6 no teme
«Opranusmsl u
OKpYy:Kalomas
cpena»

3aKOHOMEPHOCTH HUX JICHCTBUS.
Knaccudukanms sK0I0ruaecKux
(bakTopoB: abNOTUYECKHE,
OMOTHYECKHUE, AHTPOTIOTCHHBIE.
OO0mre 3aKOHOMEPHOCTH
JNIEUCTBUS DKOJIOTMUYECKUX
¢akropos. [IpaBuno MuHUMyMa
(K. lInpenrens, FO. JInbux).
TonepaHTHOCTb. OBpUOUMOHTHBIE

TEPMHUHOB U NIOHATHI: cpena
00HMTaHHs, DKOJOTHYECKHUE
(hakTOpBI, OMOIOTHYECKUI
ONTHUMYM, OTPaHUYUBAIOIIHIA
(MuMuTHpYIOIMKUN) BaKTop.
Xapaxmepuzoseamp yCIOBUS Cpe]
oOHTaHUS OPTaHU3MOB;
Kaaccuguyuposamo u
Xapaxmepusoeams

https://m.edsoo.ru/7{f41cc74
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U CTEHOOMOHTHBIE OPTraHU3MBI.
Abuotnueckue pakropsl. CBeT
KaK 9KOJIOTHYECKUH PaKTop.
JlelicTBUE pa3HBIX YYaCTKOB
COJIHEYHOTI'O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTHYECKHE
IPYIIBI PACTEHUN U )KUBOTHBIX
110 OTHOIICHHIO K CBETY.
CurnanbHast pojb CBETA.
doTonepruoan3M.

TemnepaTypa Kak 3K0JIOTHYECKUN
dakrop. [elicTBre TeMIiepaTypsl
Ha opraHusMel. [lolikumoTepmMHubie
Y TOMOMOTEPMHBIE OPraHU3MBI.
DOBpUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBbl.

BitaxHOCTB KaK 9KOJOTMYECKUI
¢axrop. [Ipucnocobnenus
pacTeHui K MoIepKaHUI0
BOJIHOTO OajaHca.
Knaccugukanus pactenuii no
OTHOLIEHUIO K BOJIE.
[TpucnocoOnaeHust KUBOTHBIX K
M3MEHEHHUIO BOJIHOTO peXHMa.
Cpenbl 00UTaHUSI OPraHU3MOB:
BOJHAasl, HA3€MHO-BO3/y1IHAs,
[IOYBEHHAas, II1yOnHHas
MOAIIOYBEHHAA,
BHyTpUOpranusmeHHas. ®usmnko-
XUMHYECKHEe OCOOEHHOCTH Cpe
oOuTaHUS OPTaHU3MOB.
[TpucnocoOnaeHust OpraHu3MoB K
KHU3HU B pa3HbIX Cpeaax.
buosiornueckue puTMBI.

9KOJIOrMYEcKHEe (PaKTOPBHI:
abnoTudeckue, OMOTUYECKUE U
anTponoreHHbie. ONMUCHIBATH
JICUCTBUE DKOJIOTHUECKUX
(hakTOpOB HA OPTAHU3MBI.
Xapaxmepuzoseams 0COOEHHOCTH
CTPOCHUS U KU3ZHECATEIbHOCTH
PACTCHHI U KUBOTHBIX Pa3HBIX
cpen oOuTaHusl.

Packpvisame conepxanue
TEPMUHOB U IIOHATHI:
abuotnueckue GaKkTophl,
(dhoTonepuou3M, OMOJIOTUIECKHE
PUTMBL.

Ananuzuposams nericTBUE CBETA,
TeMIIepPaTypbl, BIAXKHOCTH HA
OpraHU3Mbl U NPUBOOUMb
IpUMEPHI IPUCTIOCOOTECHHOCTH
OpPTr'aHU3MOB.

IIposooumsb OGuonoruYecKue
HaOoAeHNs U 0POPMIIATH
pe3yIbTaThl IPOBEACHHBIX
HaOJI0IeHNUH.

Packpvisams conepxanue
TEPMUHOB U NIOHATHI:
onotuueckue GakTopsl,
XHUITHAYECTBO, MAPa3UTH3M,
KOHKYPEHIIHSI, MyTyaJlu3M,
CUMOMO03, KOMMEHCAIIU3M,
HaxJIeOHMYECTBO, KBAPTUPAHCTBO,
aMEHCAJIN3M, HEUTpaIU3M.
Xapaxmepuzoeams GHOTUUECKUE
(bakTophl U BUIBI
B3aMMOOTHOIIIEHUH MEXTY




BHemHue v BHYTPEHHHUE PUTMBI.
CyTOYHBIC ¥ TOJIMYHBIC PUTMBI.
[TprcnocobIeHHOCTh OPTaHU3MOB
K C€30HHBIM U3MEHEHUSIM
YCIJIOBH )KU3HH.

Kusznennsie GopMbI OPraHU3MOB.
[TonsTHe 0 )XU3HEHHOU opMme.
XusHeHnHble GOpMBI pacTeCHUI:
JepeBbsi, KYCTapHHUKH,
KyCTapHHYKH, MHOTOJICTHHE
TPaBBbI, OJTHOJICTHUE TPABHI.
XKuznennsle popMbI )KUBOTHBIX:
TUAPOOHUOHTHI, TEOOMOHTHI,
a’poO6noHTHL. OCOOCHHOCTH
CTpOEHHS U 00pa3a KHU3HU.
buotnueckue paxropsl. 3HaueHHE
OMOTUYECKUX B3aUMOACHCTBUI
JUTSI CYIIECTBOBAHUS OPTAaHU3MOB
B cpeje ooutanus. [IpuHumn
KOHKYPEHTHOTO MCKJIFOUYCHHUSI.

OpraHU3MaMu;
npueooUmbs

MpUMEPHI B3aUMHOM
MPUCTTIOCOOJICHHOCTH.
CpasHusams MeXLy cOOOM BHIIBI
OMOTHYCCKUX B3aUMOACHCTBUI
OpTaHU3MOB.

DKOJIOTUS BUIOB U
MOITYJIALINIA

0.5

DKOJOTUIECKUE XapPAKTEPUCTHUKH
nomyJsiiun. [Tomymsiiust kak
Oouosoruueckas cucrema. Poib
HEOJJHOPOIHOCTH CPEbI,
¢busnueckux 6apbepoB H
0COOEHHOCTEH OMOJIOTUU BHIOB B
(dbopMupoBaHUH
IIPOCTPAHCTBEHHOU CTPYKTYPhI
nonyJsnuii. OCHOBHbBIE
MOKA3aTeNH MOMYJISIUH:
YHCIIEHHOCTb, TNIOTHOCTb,
BO3paCTHAs U TOJIOBAs CTPYKTYpa,
POXKIAEMOCTh, MPUPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPAIIHSL.

Packpvieams conepxanue
TEPMUHOB U TIOHATHIA:

HOIY SIS, YUCIEHHOCTD,
IUIOTHOCTB, POKJIA€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpaLUS,
JUHAMHUKa YUCIEHHOCTU
MOMYJISALIUH.
Xapaxmepu3zo6ams OCHOBHBIC
IIOKA3aTEJIN U IKOJOTUIECKYIO
CTPYKTYpY NOIYJISALUU;
ONMCHIBATH MEXAHU3MBbI
PEryisIi YUCICHHOCTH
MOMYJIALUN

bu6mmotexa [IOK
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DKOJIOTHYECKast CTPYKTypa
nonyJsinuu. OneHka
YUCJICHHOCTH MOMYJISIINH.
JIlnHaMuKa momyJIsiuy u e€
perymsuud. buotnueckuit
MOTEHIINAJ TOMYJISIIUY.
MoaenupoBanre TMHAMUKA
nonyssauuu. Kpussie pocta
YUCIICHHOCTH MOMYJIALINY.
Kpussie BeikuBanus. Perynsanus
YUCJICHHOCTH MOMYJIALNI: POJIb
($haKTOpOB, 3aBUCSIIUX U HE
3aBUCSIIMX OT IJIOTHOCTH.
DKOJIOTUYECKHE CTPATETUH BUJIOB
(r- m K-cTparerun).

[Tonsatre 00 3KOIOrUYECKOM
HMIIEe BHAa. MecTtooOHuTaHue.
MHoromMmepHast MOJENb
skosiornyeckoi Hummm Jx. .
XaTtunHcoHa. Pazmepsbl
3KOJOTMYSCKOM HUIIIH.
[ToreHmanpHas ¥ pean30BaHHAS
HUIIIN,

Bun kak cucrema nomyisinui.
Apeansl BUAOB. Busbl u ux
YKU3HEHHbBIC CTPATETUH.
OKOJIOTHYECKIE SKBUBAJICHTEL.
3aKOHOMEPHOCTH MOBEJICHUS U
MUTpAIH KUBOTHBIX.
buonornueckue naBa3zuu
Yy)KEPOJHBIX BUJIOB.

OKoJ0orus
COOOIIIECTB.
OKOJIOTrnIeCcKue

12

Coo01ecTBa OpraHU3MOB.
buonenos u ero crpykrypa.
CBsi3u MeXy OpraHu3MamMH B

Packpvisams conepxanne
TEPMHUHOB U TIOHATUI: OUOIIEHO3,
DKOCHCTEMA, OMOT€0IIE€HO03, BUIbI-

but6mmotexa [IOK
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CHCTEMBI
KoHnTpoabHasn
padora Ne7 nmo teme
«IKoJI0THA
CO0OIIECTB.
IKo0J0rHYecKne
CHCTEMbID»

ouoneHo3se.

DKocucTemMa Kak OTKpbITast
cuctema (A. IIx. Tencnn).
OyHKIHOHATBHBIE OJIOKU
OpPraHU3MOB B 9KOCUCTEME:!
MPOTYLIEHTHI, KOHCYMEHTHI,
peayuentsl. Tpoduueckue
ypoBHH. Tpodudeckue nenu u
ceTu. AOUoTHYeCKHEe OJIOKHU
skocucTeM. [10uBbI U MBI B
skocucreMax. Kpyrosopor
BEILIECTB U NOTOK 3HEPTUU B
9KOCUCTEME.

OcHOBHBbIE TIOKA3aTeNU
sKocucTeMsl. buomacca u
MPOAYKIUA. DKOJIOTHYECKHUE
MUPaMU/JIbI Yrcell, OMOMacChl U
SHEPTHH.

JIlnHaMUKa 3KOCUCTEM.
Karactpodudeckue nepecTponkm.
@uykryannu. HanpasiieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB
— cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU U UX
MPUYUHBL. AHTPOIIOTEHHBIE
BO3/ICUCTBUS Ha CYKLECCUU.
KnumakcHoe cooOuiecTso.
buopaznoobpasue u noiaHoTa
KpyroBOpOTa BELIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.
[IpuponHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03EpP U pPEK.
DKOCHCTEMBI MOPEIl U OKEAHOB.
DKOCHCTEMBI TYH]IP, JIECOB,

JOMHHAHTBI, IKOJIOTHYECKAS
HUIIA.

Xapaxmepuzosamsb OGMOLIEHO3
(coo011ecTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYIO U
TPO(UUIECKYIO CTPYKTYPHI.
ObvscHamb POTH KOMIIOHEHTOB
OuolIeH03a B IOICPKAHUU €r0
CTPYKTYPHI U CYIIECTBOBaHUS HA
OIPENEIEHHON TEPPUTOPHUH.
ObvsacHams OUOTOTUUECKUI
CMBICT SIPYCHOCTH M JINCTOBOU
MO3aUKH.

CpasHusams KOMIIOHEHTHI
OMOIICHO30B, UX BUJIOBYIO,
MPOCTPAHCTBCHHYIO U
TPO(UYECKYIO CTPYKTYPBbI, CBSA3H
MEX]Ty OPTaHU3MOB.
Packpvisams conepxanue
TEPMHUHOB U MTOHSTHIA:
JKOCHCTEMA, OMOT€OIIEHO3,
POy IIEHTHI, KOHCYMEHTBI,
PEeAYLEHTHI, TPOPHUECKHE
YPOBHH, MHUIIEBas [IENb U CETh,
9KOJIOTUYECKHE TUPAMUJIBI,
6uomacca, NpoayKIus,
CyKIECCHS.

Xapaxmepuzosamsv CBOWCTBA
9KOCHUCTEMEI (€€ CITOCOOHOCTD K
JUTUTETHHOMY
CaMOIIO/IEP>KAHHUIO,
OTHOCHUTEJIBHO 3aMKHYTHII
KPyTOBOPOT BEIIECTB,
HE00XO0IMMOCTh TIOTOKA




CTEeNEH, Iy CThIHb.
AHTpPONOreHHbIE SKOCUCTEMBI.
ArposkocucteMa. ArporeHos.
Paznuuusa mexny
AHTPOIIOT€HHBIMH U IPUPOIHBIMU
9KOCHUCTEMAaMH.
Ypboskocuctembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCHCTEM.
I'opoxackas ¢nopa u dayHa.
CuHaHTponM3aLus ropoJCKou
¢aynsl. buonorunueckoe u
X035HiCTBEHHOE 3HAUECHHE
arpod’KOCHUCTEM U yPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI
OpraHu3MOB B SKOcHcTeMax. Posb
KacKaJHoro 3 ¢eKra U BUJIOB-
31upUKATOPOB (KITHOYEBBIX
BHUJIOB) B (PYHKIIMOHUPOBAHUU
akocucteM. IlepeHoc aneprum u
BEILIECTB MEXK/y CMEKXHBIMU
SKOCHUCTEMAMU. Y CTONYMBOCTH
OpPTaHU3MOB, MTOMYJISIIIUI 1
9KOCHUCTEM B YCIOBUSAX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX
BO3/ICHCTBUM.

MexaHu3Mbl BO3AEHCTBUSA
3arps3HEHUN pa3HbIX TUIIOB Ha
cyOopraHu3MeHHOM,
OpraHu3MEHHOM,
MOMYJALMOHHOM U 3KOCUCTEMHOM
YPOBHSX, OCHOBBI
AKOJIOTUYECKOTO HOPMUPOBAHUS
AHTPONIOT€HHOI'0 BO3ECHCTBHSI.

SHEpPTUn).

Cpaenueams acTOUIIHBIC U
JETPUTHBIC MHILEBHIC LIETIH,
TpoudecKkrue ypoBHH
9KOCUCTEMBI.

Paznuuame nupaMuipl

POy KITUH, TTUPAMHU/TBI
YUCJICHHOCTH Y TTUPAMHU/IBI
OroMacchl.

Cocmasnamo 1enu U CeTu
MATaHUSL.

Ilepeuucnamob cBOMCTBA
9KOCUCTEM: YCTONYHBOCTb,
caMoperyJsius, pa3BUTue
(cykueccus).

Onucwieams MEXaHU3M
TOJIJICPIKAHUST PABHOBECHS B
IKOCUCTEMAX.
Xapaxmepuzoeams CyKIECCHH,
BBISIBJISITH IPUYMHBI U 001ITHE
3aKOHOMEPHOCTU CMEHBI
9KOCHUCTEM.

Packpuvisams conepxanue
TEPMHUHOB U TIOHATUI: BOJIHbIE
SKOCHUCTEMEBI, OMOr€OIICHO3EI,
(UTOIIIAHKTOH, 300ILIAHKTOH,
OeHTOC, TYMYC.

Ilpusooumuv nipuMepbl
IPUPOJHBIX IKOCUCTEM CBOEH
MECTHOCTH.

CpasHusams Ha3eMHBIE U BOJIHbIE
9KOCUCTEMBI; OPTAHU3MBI,
oOpasyrorniue pa3Hbie
TpoudecKkue ypoBHU




MeTo10710THsI MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIIOTE€HHbIX
HKOCHUCTEM.
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buocdepa —
rinoOanbHas
JKOCHCTEMA
KoHnTpoabHasn
padora Ne§ no teme
«buocdepa —
rjodanbHast
IKOCHCTEMA)

buocdepa — obmennanerapuas
o0ostouka 3eMIiIH, T/Ie CyIIEeCTBYET
WJIU CYIIECTBOBAJIA KU3HbD.
Pa3Butue npexncrasieHuit o
ouocdepe B Tpyaax . 3rocca.
Yuenue B. 1. BepHaackoro o
ouocdepe. O6mactu 6uochepsr u
e€ coctas. JKuBo€ BELIECTBO
o6uocgepsl ¥ ero PyHKLIHUH.
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. OcobeHHOCTH
Oounocdeppl Kak ri100anbHOI
3KOCHUCTEMBI. [[MHaMHU4ecKoe
paBHOBecHe B buocdepe.
KpyroBopoTs! BemecTs u
OMOTEOXMMUYECKUE ITUKITBI
(yraepona, a3oTa). PUTMUYHOCTD
sIBIICHUH B Orocdepe.
3oHanbHOCTH OHMochepsl.
[TonsTue o 6uome. OCHOBHBIE
OMOMBI CyIIU: TYHIpPAa, XBOWHbIE
jeca, CMEUIaHHbIE U
IIUPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, ITyCTHIHU, TPOTTUYECCKUE
neca, BBICOKOropbs. Kimmmar,
paCTUTENIbHBIN U )KUBOTHBIA MUP
OMOMOB CYIIIH.

Crpyktypa u GYHKIUS KUBBIX
CHUCTEM, OLIEHKa UX PECYpCHOr0
MoTeHIHaa u 6uochepHbIx
GbyHKIH.

Packpvisams coneprxanne
TEPMHUHOB U TIOHATUI: 6uocdepa,
KHBOE BEIIECTBO, TNHAMHYECKOE
paBHOBECHE.

Ouyenusams Bknan B. U.
Bepnazckoro B co3iaHue y4eHHs
o Ouocdepe.
Xapaxkmepuzoeams cOCTaB
6uocdepsl, PyHKIIMH KUBOTO
BelecTBa Ouocdepsl u
onpeneaTh (Ha kapte) o0aacTu
€ro HauboNbIIETO
pacmpocTpaHeHHUS.

IIpusooums ipumepbl
MPOSIBJICHUST (DYHKITH )KHBOTO
BeliecTBa ouocdepsr,
OMOTeOXUMUIECKON
JeSITeIbHOCTH YEeJIOBEKa.
Packpvieams conepxanue
TEPMHHOB U TIOHSTHH:
IEJIOCTHOCTh OMOCHEPHI,
KPYTrOBOPOT BEIIECTB,
OMOTeOXMMUYECKUE ITUKIIBI
3JIEMEHTOB, 30HAIBHOCTD
o6uocdepsl, OMOMEI.
Onucwviéams KpyroBopoT
BEIIECTB, OMOI€OXUMUYECKHE
IIUKJIBI 230Ta U YTiepoa B
ouocdepe.

ObvsacHaAmb TPUINHY
30HaJIBHOCTU OUOChEPBHI.

but6mmorexa [IOK
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Ilepeuucnamo u
Xxapaxmepu3o6ams OCHOBHBIE
OMOMBI cyIu 3emMiu
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Yenosek u
OKpYy’Karouias cpena
KoHnTpoabHasn
padora Ne9 no teme
«YenoBek u
OKpY’Kalomas
cpeaa»

DKOJIOTMYECKUE KPU3HUCHI U X
npu4uHbl. Bo3neiicTBue uenoBeka
Ha Ouocgepy. 3arps3HeHHe
BO3yIIHOM cpeabl. OxpaHa
BO31lyXa. 3arps3HeHHe BOAHON
cpeabl. OXpaHa BOJHBIX
pecypcos. Pa3pyiieHue noussl.
OxpaHa MOYBEHHBIX PECYPCOB.
N3Mmenenune knumara.
AHTpPONIOTEHHOE BO3/ICHCTBHE HA
paCTUTENBHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTENBHOTO U
KUBOTHOTO MUpa. OCHOBHBIE
MIPUHIIUATIBI OXPAHBI TPUPOIBL.
Kpacubie kauru. Oco60
OXpaHsieMble TPUPOTHBIC
tepputopuu (OOIIT).
Borannueckue cansl u
300JIOTMYECKUE MAPKH.
OCHOBHBIE TPUHITUIIBI
YCTOMUYHUBOIO pa3BUTHS
YyeJI0BeYecTBa U MPUPOJIbIL.
PannonansHOE
IPUPOAOIOIB30BaHUE U
COXpaHeHHE OMOJIOTHYECKOTO
paznooOpasus 3emiu. O0mue
3aKOHOMEPHOCTH TJI00ATBHBIX
9KOJOTUYECKUX KPU3HUCOB.
Oco0eHHOCTH COBPEMEHHOTO
KpHU3HCa U €T0 BEpOSTHbIC
MIOCJIEJICTBUSI.

Packpuvieams conepxanue
TEPMHUHOB U NTOHATHM:
aHTPOIIOTCHHBIE U3MEHEHUS,
9KOJIOTUYECKUI KPU3HC,
rio0anbHbIe TPOOIEMBI.
Xapaxkmepuzoseams 6M0CHEpHYIO
pOJIb UEIOBEKA.

IIpusooums ipuMepbl
AHTPOIIOTCHHBIX U3MEHEHUS B
ouocdepe.

Ouyenusams OCIEACTBHS
3arpsA3HEHUs BO3AYIIIHON, BOJHOMU
cpezbl, I3BMEHEHUS KIuMaTa,
COKparieHus: onopasHooopasusi.
Dopmynuposams COOCTBEHHYIO
MO3UIMIO IO OTHOIIEHUIO K
TII00aNbHBIM U PETHOHATBHBIM
9KOJIOTMYECKUM ITpobiieMam,
apryMeHTHpPOBAaTh CBOIO TOUKY
3peHusl.

Hasviéames npu4rHbI OSBIECHUS
IPUPOJIOOXPAHHON STUKH,
3HauYeHue nporpecca Jyis
IIPEO0JI0JIEHNUS IKOJIOTHYECKOTO
KpHu3Huca.

Packpvieams conepxanue
TEPMUHOB U MOHSITUM:
paLroHaIbHOE
MIPUPOOIOIB30BaHNE,
YCTOMUYHMBOE pa3BUTHE,
KODBOJTIOIIHSL.
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Pa3zBuTHEe METO10B MOHUTOPHHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
MPOIIECCOB.

Xapaxkmepuzoeambv
palMOHATIBHOE UCIOJIb30BAHUE
HIPUPOJHBIX PECYPCOB; OCHOBHBIE
MOJI0KEHUS KOHLIEITLINT
YCTOMYMBOI'O pa3BUTHUS

12 | PezepBHOE Bpems
KoHnTpoabHasn
padora Nel(
«KonTpoab 3HaHmit
10 M3Y4YEeHHBIM
TeMaM 3a roa».

OBIIEE
KOJHWYECTBO
YACOB IO
IMPOTPAMME

102
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