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COJAEP/KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM IpoOiembl. DyHnameHTanbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HavyeHue OuoJoruM B (HDOPMUPOBAHHHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, I'.
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAEHUE, PA3APAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MPOUCXOASANINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuzsp kak hopma cymecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOHM M HE3aBHMCHUMOM
nepemenHo. IlmanmpoBanue skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpUunHbBI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTHYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOU MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buocdepa», «MeToapl U3ydeHUS )KUBOU MTPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kijierku

Knetka — cTpykrypHO-GYyHKIIMOHAIbHAS €IWHUIA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomatorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(yrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUI COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHME€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, Iucaxapuibl, OJMrocaxapuipl U mnosuucaxapuabl. OOmumii
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus — mumnmmos.
Tpurnunepunabl, pochorunuabl, BOCKH, cTepouisl. bruonornyeckue ¢pynkuun munuaos. Oomme
CBOWCTBA OMOJIOrMYECKMX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoOBbIX KuCiIOT. HykneoTumasl.
[Tpunuun xommuiementapHocTtH. IlpaBuio Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooeruposanue cmpykmypvl u QyHKYui
buomonekyn u ux komniekcos. Komnvromepnwiti Ousaiin u opeaHudyeckuii cunmes OUOMONEKy1 U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnipeeneHue XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl OEenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYd yrieBoaoB», «CTpoeHHe MOJIeKYIl
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE 0CJTKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI.

JlabopaTopnasi pa6ora «lccnenoBaHnue HyKIEMHOBBIX KHCIIOT, BBIJEJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid u  apXemu.
Oco0eHHOCTH CTPOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTHUUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKIMOHHpPOBAHUE dYKapUOTUUYECKON KieTku. [lnasmaruyeckas MmemOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOYHOW CTEHKH pacTeHUH, rpuOoB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynispHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka b6enkos 6 annapame I o1v0xcu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HemeMmOpannbie opranousl kietku CtpoeHne M (QYHKIUUM HEMEMOpPAaHHBIX OpPraHOMI0B
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMEeHTBl. AKmuHogbie
Muxkpogpunamenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Mukpotpy6ouku. Knerounslii mentp. CTpoeHHe W JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpoTtpyOouku ruToriasmel. Llentpuons. benku, accoyuuposanuvie ¢ Muxpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaLun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpoeHHE JYKAPUOTHUYECKOW KIETKW», «CTpOeHHEe KUBOTHOM
KIIETKN», «CTpOEHUE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepuanbHbIX KIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PAaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE U  reTepoTpodHBIA. YyacTue KuclIopoga B OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mnpeBpamienne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOro Merabonu3ma. DepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  belKku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHmvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xioporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTh OMOTEXHOJOTHU M BO30YAHUTENU
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucieHus. Lluxnmdeckne peakumu. OxucnuTenbHoe (GochopuIMpoBaHue.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTES3Y.

Ob6opynoBaHue: CBETOBON MHUKPOCKOII, 000PYAOBaHUE /ISl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONH aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (POTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOpPMALMs M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuute3a. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peammsarnus HaciencTBEHHOW wuHQoOpManuu. [eHeTHYeckuii Ko, €ro CBOMCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsiusi akTUBHOCTH T'€HOB Yy mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U 00NUraTtHele nmapazutel. CTpoeHHEe MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycuble 3aboneBaHusi uyenoBeka, KHBOTHBIX, pactrenmit. CIINMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1ekapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIeCCcoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JHK — pemmkanums. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJUIENBbHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapuOTUN. JIMIUIOMAHBIA M TaruiouIHBIA HaOOpPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietku — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipolecchl. Tumbl
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsuus MuroTnueckoro uukia kietkd. [lporpammupyemast KieTouyHass ruodenb —
aromnTo3.

Knerounoe s1po, XpoMocoMbl, GYHKIIMOHATIbHASI T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «LJugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM MUK KIETKH», «MuUT03», «CTpOCHHE XPOMOCOM),
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESATENIbHOCTH OJHOKIETOYHBIX OopraHu3moB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IPYTHe NPOTUCTHI. KoJoHnanpHbIe
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTpOEHHUs, (PYHKUUNH U PacmloiIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUAIbHAs,
COCIMHUTENIbHAS, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTPOEHUS, (PYHKIHA U PaCHOIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOUHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHblli 1 BHyTpeHHUH ckeneT. CTpOoeHne U TUIIBI COCIUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUIH: TPONM3MBlI U HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX KMBOTHBIX U YEJIOBEKA: MbllleuHas cuctema. Pednekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE IHIIEBAPEHHUE.
[InTanue NMO3BOHOYHBIX XMBOTHBIX. OTHEnbl MUIICBApPUTENbHOrO Tpakra. [InmieBapurenbHble
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u JErodHOe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOoeHHUsI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cucTemMa 4ejoBeka. MexaHu3m
BEHTWISLMM JETKUX Y NTUI] U MIIEKONUTaloMMX. Perynsuus apixanus. [IpixarenbHble 00bEMBI.

TpancnopT BemecTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBl pAacTeHUM. TpaHcnopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEeHUsl.  DBOJIIOLIMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenune y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeNeHHs. CBA3b MOJIOCTU TeNla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMH. BpleneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHell. MMmyHHas cucrema uenoBeka. KileTouHBII W TyMOpadbHBIH HMMMYHMTET.
Bpoxnénublii ©W  npHOOpETEHHBIM  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJsib BpOxKIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsuus y OpraHusmMoB. Pa3apaxumMocTh y OJIHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumMocTs M peryisnus y pacreHuil. PocToBble BellecTBa U HUX
3HA4YCHHE.

HepBHast cucrema u pediuexTropHas peryisaius y >KUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKHBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBUe TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmuupbl u cxemsl: «ONHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HAaceKOMbIX», «TkaHUM pacTeHMI,
«Kopuesbie cucrtembl», «Crtpoenue cteOnss», «CTpoeHHE IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurensbHas cucrema», «KpoBeHOCHas cUCTEMay,



«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MplleuHas cuctemay,
«BplaenurenpHas cucTeMa», «DHIOKPHHHAs cucTeMay, «CTpoeHue Mplub», «MMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMBbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHEe IUIaHapun», «BHyTpeHHEe CTpOCHHE JOXKIEBOrO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPONpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIUN OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacumierieHusi KpaxMana © OEIKOB MoJ JedcTBHEeM (epMEeHTOB, O0O0OpyIOBaHUE LIS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMEeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyecknii ¢MbICIH MeHO3a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  paszBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaiem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl apobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOJIbIIIeBbIe JUCTKU (TacTpyJIsLus).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHUS
KUBOTHOTO Kak pe3yJbTaT HWEPApXUUYECKUX B3aWUMOJCHCTBHM TE€HOB. BiusHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. llocTamOpuonanbHbId mnepuoi. [Ipsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSIMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. I'amerodputr m cnopodut. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OmIog0TBOpEHNE M Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHnid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsiuy OHTOTE€HE3a Y PACTCHUN U KUBOTHBIX.

JleMoOHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHA/b», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SWIEKICTKA M CIIEPMATO30UIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue ceMsiH OJHOIOJIbHBIX M JABYIOJIbHBIX PacTeHUI», «KM3HEHHBIA LHKI
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTHyeckas padora «BrplgBiIeHHE NPU3HAKOB CXOJCTBA 3apOABILIIEH MO3BOHOUYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oTedecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UTroTa, YUCTas JIMHUS, THOpUABI, reHOTHI, (QeHorur. OCHOBHBIE METOJbl TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-Pecorckmii.

Tabnuibl 1 cxembl: «MeTo/bl TeHETUKI», «CXEMbI CKPEILIMBAHU».

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoii 3akoH MeHaens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmierienne npru3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUSI.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
I€HOB, HAPYILICHHUE CLCTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIN MoJ. ['eHeTHueckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnemoctHas cucrema. llneloTrpomnuss — MHOKECTBEHHOE [EHCTBHE I€Ha.
MHOKECTBEHHbI aJUieNu3M. B3auMojencTBue HeaUIeNbHBIX TE€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

['eneTHueckuid KOHTPOJb pa3BUTHUS PACTEHUU, >KUBOTHBIX M 4YEJIOBEKAa, a TaKkKe
(U3UOTIOTHUECKUX TPOIIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUuH. [‘eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJISL U M3MEHEHUS HaclleCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30h by, «[ eHeTnka nonay, «Kapuotun yenoekay, «Kapruotun apo30huis,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMH CLEIIEHHOTO HACIEOBaHUs MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «V3ydeHuwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHHS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHBIE TPHU3HAKU. BuUIbl  M3MEHYHUBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

Monudukaronnas U3MEHIUBOCTh. Poib cpensl B hopMupoBaHUHM MOIU(DHUKAIIMOHHOM
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TCHOTUITNICCKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

Kom0OunatuBHass n3MeHYUBOCTh. Meilo3 U MOJI0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtanmonHasi W3MEHYMBOCTh. Buapl MyTanuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U uX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoOHCTpaL U

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

OGopynoBaHue: XUBble U repOapHble SK3EeMIUSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsAJla U BAPUAITMOHHON KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEJIOBEKa: TCHEATOTMYECKHH, OJTM3HEIOBBIN, [IUTOTCHETHICCKHM,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momobto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B



NPEOTBPALICHUN W JICUCHHHM TE€HETHYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBaHU B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmunpr u cxembl: «Kapuotun udenoBeka», «MeTOJpl M3y4yeHUS] TEHETUKH 4YEJIOBEKa,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOXKJICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
Bagsusona o LleHTpax mpouCX0XI€HUS 1 MHOTO00pa3usi KyJabTYpHBIX pacTeHuil. Posb cenexnuun
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. Copr, mopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BoAUTENeH MO MOTOMCTBY. OTOOp 1o
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboTel. PamuanvoHHbId U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BayrpuBuaoBas rulpuauszanus. bauzkopoacTBeHHOE
CKpellMBaHue, WK UHOpUIUHT. HepoJacTBeHHOE CKpelrBaHue, WM ayTOpuaAuHT. ['eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Tpeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JlOCTH)KEHHS CENeKIUM pacTeHUuil u
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH UM HX JAMKUX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCME8EHHbIX U NPOMbICIO0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOHbl CeleKIun»,
«OT1nanénnas rudpuan3anus», «KMyrarenes».

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CENEKIMH PACTEHUM W JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035IUCTBO, B 1a0OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OMOJIOrUsA

OOBEKTHI, HCIOJNIb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaaunuoHHas OWOTEXHOJOrus: XxjeOoreueHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKPOOHOJIOrHYEeCKUX TexHOoNoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PAaCTCHUMM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comarudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK slEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'eHHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menuuunckue ouorexnosnoruu. [locrrenomnas uudposas meauiuna. [1I[P-auarnoctuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMLIUHCKMX TEXHOJIOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, yctaHoBneHue MOJEKyISIpHBIX MeXaHW3MOB (yHKunoHupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «[ eHHas HHXKXEHEPUI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJICHNA B OHOJIOTHHI

OpomonnonHas teopust Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKN3HB
U Hay4Has nestenbHocTh Y. [lapBuHa.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHM3MOB, HACJIEJCTBEHHAs H3MEHUYUMBOCTh, OOppOa 3a CyIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHs BOIIOLUH.
CoBpemeHHas BOJIIOIIMOHHAs Ouosorus. 3HauyeHUE SBOJIIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlecTHHIA KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPHUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue



KYJIBTYPHBIX opM KamycThl», «[1opoapl JOMANIHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak B3JeMEHTapHas eAMHHULA 3BoolMH. COBpEMEHHBIE METObl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u cireocmsus. Illposenenue s3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYJISIAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBennblii 0oTOOp — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTAaOWUIM3UPYIOUINH, paspeiBatomuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOieHnii y opranu3zmMoB. Apomopdo3sbl u ununoagantanuu. [IpuMeps! nprcmocooaeHmi
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
Wzomsiust — kimoueBoil  akTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30OBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

[Toptpetsr: C. C. YUerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsiuonHas cTpykTypa BUIay,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lomynsimoHHbIe BOIHBI YHCIEHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «naycTpuanbHbI MEJIAaHU3M, «KuBbie HCKOMaeMBbIE,
«IlokpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaromas oKpacka >KHBOTHBIX»,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kpurepun Buma», «Bunbl-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «llomumuionasl pactenuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0COO€H OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
11eJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIbI OPTAaHU3MOB.

Buoreorpadpuyeckne meronsl uszydeHus osBoionmu. CpaBHeHue ¢uopbl u  (QayHBbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eminn. BUibl-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METOJbl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U TMOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
FeHeTUYeCKrue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl  HM3YyYeHHUs  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XpPOMOCOMHBIE MYTaIlM{ U SBOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBWIia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmumel 1 cxeMbl: «DWIOTCeHETUICCKUI P JIOIMIAIN», «APXCONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanopoTHUKKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTHS  TMO3BOHOYHBIX  JKUBOTHBIX», «['OMOIIOTMYHBIE ¥  AHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTHU IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABJIECHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apoKJIeHus KU3HU U e€ ornposepxkenue onbitamu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoarepsaTHast
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMTPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. Vckomaemble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass U aOCOJMIOTHAasE  TE€OXPOHOJOTHA.
['eoxpoHoOrMUeckas mKasa: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanbHble sTansl opranuueckoil 3omtonuu. [losBiaeHne U 3BOMOLNS NEPBBIX KIIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coobmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTeHE3). DBOMIOIMOHHOE IMPOUCXOKIECHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boixon pactenmii Ha cymy. IlosBieHMe CHOpPOBBIX pacTeHMH M 3aBOEBAHME MMM CYILH.
Cemennbie pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
XKHUBOTHBIC. J)KU3Hb B BOJIE. DBOJIOIMS MO3BOHOUHBIX. [Iporcxoxaenue aMmpuOuii U penTHIIHA.



[TpoucxoxaeHne MieKomUTAIMUX U OTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas xapakTepuCTUKa KIMMaTra M TeoJIOTMYecKux mpoueccoB. [losBrenue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3OBaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBI SKOJOTHUECKUN KpU3HC, ero ocodeHHocTu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. [lactep, . . Meunukos, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Pemu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBONIOIUMNY, «['eoxpoHomornueckas mkaigay, «HauanpHble 3Tanbl OPraHUYECKOW SBOJIOLIHM,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJopociny, «Mxu», «llanoporHuku», «l onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Mnekonuraromuey, «PazButue KuU3HM B apxeuMckou apey», «PazBurue KU3HHM B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TAJCO30MCKOM 3pey, «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30ickoM spe», «CoBpeMeHHas cucTema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapuM pacTeHUN pa3IUYHBIX OTAETOB, KOJUIEKIIMA HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAaHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnueckass padora «lI3yueHne o0cCOOEHHOCTEH CTPOEHHUS PACTEHUH PpPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPOINOreHe3

Pa3znensl u 3aaun aHTpONOIOrUU. MeTO bl AHTPOMOJIOTUH.

CTaHOBIICHHE TPENCTABICHUNH O TMPOUCXOXKJIECHWU YeJoBeKa. Penmurno3Hbie BO33pEHUSI.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonacTBO denmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
AMOpHOTOTHYECKHE, (U3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUeCkrue. OTIUYus dYeIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (QakTophl) — aHTPOTOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTaJuHN aHTpoOINoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKN —



JBYHOTHE INpPEAKH JIroAcH. UenoBek ymensld, NEepBbIE U3TOTOBJICHMS OpyAui Tpyna. HemoBek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuili —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHBId COBPEMEHHOIO THUIA, JI€HUCOBCKUM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneoreneTika u najieoreHOMHUKa.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHoBaTeN» B MOMYISALUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEJICHWs 4YeJloBeKa II0 IulaHere. EnumHCTBO  4yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOjaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBHUSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuner w  cxembl: «MeTOObl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUMOHHOE [JPEBO YEJIOBEKa,
«ABcTpasionurek», «HenoBek ymenbliiy, «HenoBek NpAMoOXoaaiui», «J|eHnCOBCKUI 4eT0BEK»
«Heangepranbup», «KpomanboHIb», «Ilpeaku uenoBeka», «ITallbl SBOJIONUM YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPeMETOB MaTePHAIbHON KYJIbTYpbl MPEIKOB
4ejoBeKa, penpoaykuuu (pororpaduu) KapThH ¢ MHUQPOJOTHMUECKUMH U Oubieiickumu
CIOXKETaMM MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKa M 4Yepena IIMMIAaH3€, MOJENIb KHCTH YeJIOBEKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEIOBEKA.

JlaGopaTtopnas padora «/3yueHne o0cOOEHHOCTEH CTpPOEHMs CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKA».

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pa3BuTHe HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skonoruu. IlosneBsie HaOMIOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€M uenoBeuecTBa ¢ MNpupoaod. dopmMHupoBaHHE 3KOJOTHYECKONW KYJIbTYphl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoJaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Knaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJornueckux (aktopos. [IpaBuno muaumyma (K. [lnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IIO
OTHOLLIEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinusm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxknocts kak skonormueckuii (akrop. IlpucnocoOnenus pacTeHUil K MOAIEpKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHouieHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
MOJNOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH )KU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIHUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, dpabpuueckue). 3HaueHHME OMOTUYECKHUX B3aWMOJICHCTBUH Ui CYILECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jiecay, «JKocucTeMa XBOWHOro jeca», «llenu nutanusy»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncaauzmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapuul M KOJUIEKLIIMM TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL U 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaMm, Me30(pHuTaM, KOMHATHBIE pPACTEHHMsS JAHHBIX TPYIMI, KOJUIEKIHUH KHBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMO/IECHCTBHSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIEpaTyphbI».

JlaGopaTtopnas padora «AHaTOMHYECKHE OCOOCHHOCTH pACTEHUH U3 pa3HBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OMOJIOTMH BUAOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI OMyJisiiiiii. OCHOBHBIC TIOKA3aTENH MTOMYJISIIH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTuyeckuil moTeHuan nomnyisiuui. MoaenmpoBaHue JUHAMUKA
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonsatue 00 »HKoMOrMUecKoi Huimie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuuanbHas u
peaan30BaHHAs HUIIIH.

Bun xak cucrema momynsunuii. Apeansl BHAOB. Buabl M uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUrpalMil >KUBOTHBIX. buojnornueckue HWHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyisuun», «Bo3pacTHble mnupaMuasl MOMysun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornuyeckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «[IpucrnocoOieHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. JkoJ10rHsA CO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckre ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlecCuu. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KiamMakcHoe cooOIIecTBo.
buopa3noobpasue 1 moIHOTa KPYrOBOPOTA BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTeMa. ArporieHo3. Pazmuums  wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aMMOJCWUCTBUN  OpPraHU3MOB B
9KocucTeMax. Ponb kackaomozo s¢pgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6
@yHxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEXHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA MW DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3ICUCTBUM.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucreme», «llemm mnuTanus (macTOWINHAs, JETPUTHAS)»,
«OKoyornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMacchl», « IKOJIOrHIecKast
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPTUu B arporieHo3e», «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia MTHUI[ U 3BEpeu,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO03KOCUCTEMBD.

Jladoparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmerianerapras 00oj04Yka 3eMJIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
6uocpepe. Obmactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHus 6nocgepbl. OcobeHHOCTH OHOochephl Kak I100aIbHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMOreOXMMHYECKHEe UKIBI (Yriiepo/ia, a30Ta). PUTMHUHOCTH sBIIeHU# B 6uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIUYECKHUE JIECA,
BBICOKOTOpbsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kuciopoaa B nmpupojae», «KpyroBopot Bojbl B IPUPOJEN,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHa», «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTEHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX peCypcoB. M3MeHeHMe Kiumara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENBbHBIA M JKMBOTHBIM wmup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caapl ¥ 300J0THIECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParroHanbHOe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEPOSITHBIE MOCIIEACTBUS.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JleMoOHCTpan U

Tabmumpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue ruapocdepb»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TEpPUTOPUN», «Moienn yrpaBiIsieMOro MUpPay.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHys: JUYHOCTHBIC, METAPEAMETHBIC U TPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWONOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, HNPUCYUIUMU  CUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIC MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JIOCTUTAIOTCSA B €IUHCTBE
yueOHOM M BOCIUTATENbHOU AEIATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTHSA BHYTPEHHEH MO3WILIMU JIMYHOCTH, MATPHUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAacClE€OUI0 U TpaJuLUiM
MHOT'OHAlIMOHAJIBLHOTO Hapozaa Poccuiickoit denepannn, IpUpoe U OKpYXkKarolen cpese.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOro  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JEsATEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pPa3HBIMU YOSKIECHUSIMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIIMAILHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33J1ay, YBAXUTEIHHOTO OTHOMIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OHMOJIOTUYECKOTO COAEPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoamHONM, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIICHHE M Pa3BHTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH >KM3HU B COOTBETCTBUHU C TPAIUIIUSIMU HapOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE TIPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, cOAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPAaBWJI WHIUBUIYAIBHOTO ¥ KOJUICKTHBHOTO OE€30TacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCTIMTAHUS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0TO0HE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUSCKOHN M COITMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITEIIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOHATBLHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emire,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYpBI: MPHOOPETEHUE ONBITA IIAHHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOJIB30BaTh MPUOOpETaeMble TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPHUATHE JICUCTBUM, MPUHOCAIIMX BpEN OKPYKAIOLIEH HPUPOIHOW Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM HAIpPABJICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpbI KaK CpPEJICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpE Kak O €IWHCTBE IMPHUPOAbI, dYeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00ABHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYyYEHUU OMOJOTMYECKUX 3HAHWU B LIEJSAX MOBBILICHUS OOLIeH
KYJIBTYPbI, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHMOHAIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUS I aHadu3a M OOBSCHEHUS SIBICHUMN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTHYECKHE 3HAHUS MJI pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpeamera «BHOJIOTHsS» BKIIOYAIOT:
3HauUMMBbIE JUIS  (OPMHpPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IISIIOCTHOCTh HAYIHOW KapTHUHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (akT, MPUHIUI, THIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UCCIeJIOBaHHEe, HAOMIOAEHNE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIE
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHIIMU OOYdJaromInuXCs;
CIIOCOOHOCTh oOyyaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHusA Yy
oOyuaromierocsi 0yayt copMuUpoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpeqMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPaMMbl CpETHEro o0Iero ooOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWUN MPUEMBI JIOTMUECKOTO MEBIIIICHUS (aHaIM3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpENeNATh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTCPHH HUX JTOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMHU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETLHOCTH,

KOOPJIMHHUPOBATh M BBINOJIHATE PAaOOTy B YCIOBHSX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4EOHO-UCCIIEIOBATETHCKON U MPOEKTHOW AEATeIhbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHCJE MPU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/7aud B 0Opa30BATEILHON NEATEIHLHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHus, HaXOJWTh apryMEHTHl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJE pCEHICHUS 3a7add  pPe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 331a4H, JTOMYCKAIOIINE aJIbTEPHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh WHGPOPMALMIO PA3IMYHBIX BHAOB U (hopMm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOJIHUIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HU, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JOACH, TPOSIBIATh YBAXHUTEIHHOE OTHOIICHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaIbHOU paboThI mpu
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4IeHa KOJUIEKTHUBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJIOT0 y4aCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LECJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (GOPMYyIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTeNbHOW JCSATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMPSTh paMKU Y4eOHOTO IpeAMeTa Ha OCHOBE JINYHBIX MTPEAIIOYTCHHN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUIA, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN 1 KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, HUCIIOJIB30BAaTh HpI/IéMI)I peq)JICKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

HPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX IPH QHAIU3E PE3YJIbTATOB NCATCILHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEJOCTATKU M JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepkaHHs ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
O6uonornu. OHM BKIJIIOYAIOT: creuupuuecKkue Aas OHOJOTMM HaydHble 3HAHMS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOEHMIO, HMHTEpPIpPETAlMd U MpPeoO0pa3oBaHUIO 3HAHUM, BUIbI
NeSITeIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)Ke B peaJIbHbIX )KU3HEHHBIX CUTyauusx. [IpeamerHbie pe3yabTaThl MPEACTaBIEHbI [0 rojlaM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B IO3HAHHWU 3aKOHOB TPHPOJBI M
pelieHny nTpobiieM palloOHAIBHOTO MPUPOIOTIOIb30BaHMS, O BKIIAJE POCCUNCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHHE CHCTEMOI OMOJIOTMYECKHUX 3HaHHM, KOTopas BKJIOYAaeT: OCHOBOIOJIAraroline
OuoNorHYecKre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKa, OpraHW3M, MeTaboJIi3M, TOMEeocTas,
caMOperyJsilusl, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oounonoruueckne Tteopun (ierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX PAacTeHHUI), 3aKOHBI (€IMHOOOpa3Hus MOTOMKOB
MEPBOro MOKOJIEHUS, pacIICTJICHHUS, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJb3YEMBIX B OMOJOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, TpuOOB, pacTEHHI,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIECTB (METa00M3M), IPEBPAIICHUS SHEPTUH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHuid, >KMBOTHBIX M 4YelOBEKa M MX (PYHKIHMSIMH, MEXIYy CHCTEMaMH OPraHoB U HX
GyHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE€ PAaCTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH MpOIIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, W MYOJMYHO NPEACTaBIAThH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHNE T€HOMA U CO3JjaHle TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOTO X0341UCTBA, MUIIEBOM
MPOMBINUIEHHOCTH, YIIyOJsITh IO3HABAaTEIbHBIH HWHTEpPEC, HAINpaBICHHBbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBl U PEIIEHUH HKOJOTHUECKUX MpOOJeM 4YeloBEYeCcTBa, a TAaKXKe B PEIIEHUH BOIPOCOB
paloHaIbHOTO MPHUPOJONOIL30BaHUsl, U B (HOPMHUPOBAHHHM LIEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONMpPEIeSICHHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralmmuXx OWONOrMYeCKUX TEPMUHOB W TOHATHH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoitouuu), ydeHus (A. H. CeBepuoBa — 0 MmyTsSX M HalpaBJIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. I'nnbepra);

yYMEHUE BIAJeTh OCHOBHBIMH METOJAaMHM HAy4yHOI'O IIO3HAHUSA, HCIOJIb3YyEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJr01eHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W Ppa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIlpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMH Pa3JInYHbIX HKOCHUCTEM U MPHUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIMOI€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKUX TpPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAaHHS HPUPOABI U
YeII0BEUYECTBA;

yMEHHUE pelaTh OWOJIOTHYECKHE 33a1a4M, BBIABIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, JeJlaTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpAaTOpHbIE U MpPaKTHUYECKHE padOThl, cOOJIIOATh MpaBWia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON padOTe MO OMOJIOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MIOJTy9YCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeNIOBEYECKNX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0axX MPEeJOTBPAIICHHS TII00aThHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccuoHaNnbHON 1eITeIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHUINEBOW MPOMBINIJICHHOCTH, YTIYOISTh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IVNTAHUPOBAHME 10 KJIACC

DJIEeKTPOHHbIE
(undposbie)
HaumeHoBaHIe PA3IEIOB 1 Tey KosuuecTBo yacoB o0pa3oBaTe/IbHbIE
Ne ni/m pecypcbl
NPOrpamMMblI
Beero ;C;);:Tl::nbnme ;;I;)ﬁz:)l;gmeckne

1 buonorus kak Hayka 1 https://m.edsoo.ru/7f41cc74
2 JKuBBIe CHCTEMBI M MX M3YYCHHE 2 https://m.edsoo.ru/7f41cc74
3 Buosorus kiaeTku 2 0.5 https://m.edsoo.ru/7f41cc74
4 XUMHYecKasi OpraHu3alys KIeTKU 10 1 1 https://m.edsoo.ru/7f41cc74
5 CtpoeHue U PyHKIIMU KICTKH 8 2 https://m.edsoo.ru/7f41cc74
6 Sﬂiﬁg BEMCCTE 1 IPEBPAICHHE SHEPTHIH B 9 1 https://m.edsoo.ru/7f41cc74
7 H..a CACIICTBEHHAs HHGOPMAIIH 1 pealu3aIiA 9 0.5 https://m.edsoo.ru/7f41cc74

e€ B KJIETKE
8 YKH3HEHHBIN MK KIETKH 6 1 1 https://m.edsoo.ru/7f41cc74
9 CtpoeHne U QYHKITUH OPTraHU3MOB 17 1.5 https://m.edsoo.ru/7f41cc74
10 Pa3MHOKeHNE U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.edsoo.ru/7f41cc74
11 T'enemyka — Hayka 0 HACICACTBEHHOCTH H 2 0.5 https://m.edsoo.ru/7f41cc74

W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41cc74
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 https://m.edsoo.ru/7f41cc74
14 I'eHeTHKa yemoBeka 3 0.5 https://m.edsoo.ru/7f41cc74
15 Cenexiusi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41cc74
16 BroTexHOIOrus U CHHTETHYECKasE OMOJIOTHS 4 https://m.edsoo.ru/7f41cc74
17 HToroasi KOHTpOJIbHAs paboTa 1 1
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11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Konrpoabubie | Ilpakruueckue | (uupposbie)
NporpaMmabl Bcero
padoThI pa6oTnI o0pasoBare/ibHbIE
pecypchl
1 3apoxACHUE U PA3BUTUE IBOIOIMOHHBIX 4 1 bubmmoreka [JOK
npeCTaBICHU B OHOIOTHH https://m.edsoo.ru/7f41cc74
N but6mmoreka [IOK
2 MuxkposBosronus u e€ pe3yiabTaThl 15 2 hitps://m.edsoo.ru/7f41cc74
3 Makpo3BOJTIOIHUS U €€ Pe3yabTaThl 7 bubmmorexa OK
P pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 16 15 bubanorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 IIponcxoxneHue yeaoBeKa — aHTPOIIOTEHES 11 1 https://m.edsoo.ru/7f4lccT4
6 S 3 ) 05 | Bubmorexa IOK
P Hanopra ' https://m.edsoo.ru/7f41cc74
C OKpYXarollen cpeon
. bubnuoreka [{OK
! KOs BUIIOB U IOMYNALAHA 10 0.5 https://m.edsoo.ru/7f4lcc74
bubanoreka LIOK
8 Opranusmsl 1 cpeia 0OUTaHus 10 1.5 https://m.edsoo.ru/7fAlccT4
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 13 05 bubnuoreka [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
but6mmorekxa [IOK
10 brocdepa — riobaibHas SKOCUCTEMA 6 hitps://m.edsoo.ru/7f41cc74
11 YenoBek U OKpyxkarolias cpeia 6 bubmorexa HOK
pyzaiomas cpelt https://m.edsoo.ru/7f41cc74
12 HTOroBoe KOHTPOJIBHOE TECTUPOBAHKE 1 1
OBUIEE KOJIMYECTBO YACOB I10 102 3 75
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