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I. COAEPKAHUE OBYUYEHUA
10 KJIACC

CozmeprxkaHue TpOrpaMMBbl, BBIZIeJIEHHOE KYPCUBOM, He BXOAUT B IIPOBEPKY
rocy/IapCTBEHHOU UTOroBOM arrectanuu (I'MA).

Tema 1. bBuoJsiorua Kak Hayka

CoBpeMeHHas1 OMOJIOTHSA — KOMIUIEKCHAsA Hayka. KpaTkas uctopus pa3BUTHA OHOJIOTHH.
Buosornyeckne Haykd W u3ydaeMble UMU IpobsieMbl. DyHIaMeHTaJIbHbIE, TPUKIAJHbIE U
IIOMCKOBbIE€ HAyJYHbIE CCIEOBAHUA B OMOJIOTUH.

3HaueHne O6mosioruM B (POPMUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. IIpodeccum, cBs3aHHble ¢ Ouosiorueil. 3HavyeHHe OWOJOTMH B MPAKTUUYECKOH
JlesITeJIbHOCTU  YeJIOBeKa: MeAUI[UHe, CeJIbCKOM XO3[WCTBe, IPOMBIILIEHHOCTH, OXpaHe
MIPUPO/IBL.

JleMOHCcTpanuu

[Toptpertsi: Apucrorens, Teodpacr, K. Jlunuei, K. b. Jlamapk, Y. [lapsuH, Y. I'apsei, I
Menpens, B. U. Bepuaackuii, Y. II. IlaBnos, Y. . MeunukoB, H. V. Basunos, H. B.
TumodeeB-PecoBckuii, [[3x. Yorcon, ®. Kpuk, /1. K. besses.

Tabaumel u cxembl: «CBsI3b OMOJIOTHUH € PYTUMU HayKamMu», «CucreMa OMOJIOTUYECKUX
HAyK».

Tema 2. 2KuBble cucTeMbl U UX U3yUeHUe

JKuBbIe cucTeMbl Kak IpeaMeT u3ydeHus: 6mosoruu. CBOMCTBA KUBBIX CHCTEM: €MHCTBO
XUMUYECKOTO COCTaBa, JIUCKPETHOCTh U IEJOCTHOCTh, CJIOKHOCTh M YIOPSI0YEHHOCTD
CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHHU3allUsA, CaMOBOCIPON3BeJleHUe, pPa3pakKuMOCTbh,
M3MEeHYHUBOCTD, POCT U pa3BUTHE.

YpoBHU oOpraHu3anuy >KUBBIX CHUCTEM: MOJIEKYJIAPHBIN, KJIE€TOUHBIH, TKaHEBBIU,
OpPraHU3MEHHBIH,  IOMYJIAIMOHHO-BUJOBOM,  5KOCHUCTEMHBIH  (OMOreoIeHOTHYECKUi),
6uocdepHsbIii. IIporeccsl, MpoucxoAAIINe B KUBBIX cucTeMaX. OCHOBHbIE IPU3HAKU KUBOTO.
Kusnp kak popma cymiectBoBaHuA MaTepun. Hayku, nsydaroniye >K1uBble CUCTEMBbI Ha Pa3HbIX
YPOBHAX OpraHU3aIuu.

N3yuenue *)uBbIX cucteM. Metozsl Omosiornyeckorn Hayku. HabotozieHue, n3mepeHue,
SKCIEPUMEHT, cHucTeMaTusanusa, MeTaaHanus. lloHATHe O 3aBUCMMON W He3aBUCHUMOU
nepemeHHou. IlnanupoBaHue skcnepumeHTta. [loctaHoBka U mpoBepka rumnotes3. Hysesas
runore3a. [loHATHE BBIOODKUM M €€ J0CTOBEPHOCTb. Pa3zbpoc B OHMOJIOTMYECKUX [IAHHBIX.
OmeHKa /IOCTOBEPHOCTU IIOJyUYeHHBIX pe3ysabTaToB. IIpUUMHBI HCKaXKeHUs pe3yJIbTaToB
sKkcnepumMeHTa. [IoHATHE CTATUCTUYECKOTO TeCTA.

JleMoHcTpanuu

Tabnunel u cxembl: «OCHOBHblE TPHU3HAKU JKU3HU», «Dbuosoruyeckue CHUCTEMBI»,
«CBoiicTBa JKHMBOM MaTepuu», «YPOBHU OpPTaHU3AIUN KUBOU MpPUPOAbI», «CTpoeHue
JKUBOTHOU KJIETKH», «TKaHU >KUBOTHBIX», « CHCTEMBI OPTaHOB Y€JIOBEYECKOTO OpPTaHU3Ma»,
«buoreoreHos», «buocdepa», « MeTozbl U3yIEeHUS JKUBOU IPUPOIBI».

Ob6opyznoBaHue: J1abopaTopHOe O0OpYZOBaHUE I TPOBEJNEHUS HAOIIOAEHUH,
M3MepeHuH, SKCIIePUMEHTOB.

IIpakTuueckasa padora «lcrnoap30BaHue Pa3JINYHBIX METOAO0B IPU U3yUYEHUH KUBBIX
CUCTEM».

Tema 3. buoJsiorusa KjieTKkn

KiteTka — cTpyKTYypHO-(YHKIIMOHAJIbHASA €INHUIIA )KUBOTO. VICTOPUA OTKPBITUA KJIETKHU.
Pab6oter P. I'yka, A. JleBenryka. Kierounas teopusa (T. IlIanu, M. Illneiimen, P. Bupxos).
OcHOBHBIE TTOJI0KEHUSA COBPEMEHHOU KJIETOYHON TEOPUU.



MeTo/ipl MOJIEKYJAPHON M KJIETOUHOM OHMOJIOTUH: MHUKPOCKOMNUs, Xpomarorpadus,
asekTpodope3, MeTOJI MedeHbIX aToMoOB, JuddepeHIHaNbHOEe IeHTPUQPYTUPOBaHUE,
KYyJIbTUBHPOBaHUeE KJIETOK. M3yueHue puKcupo8aHHblX KAemok. JIeKTPOHHASA MUKPOCKOIIHUS.
KongoxanvHan muxkpockonusa. BumanvHoe (npuscudHeHHoe) u3yveHue KAemox.

JleMOHCcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIann, M. lllnelinen, P. Bupxos, K. M. bap.

Tabsunpr 1 cxeMbl: «CBETOBOH MHKPOCKOI», «DJIEKTPOHHBII MHUKPOCKOI», «VcTopus
Pa3BUTHS METOJ 0B MUKPOCKOIIUH ».

Ob6opy/zioBaHUEe: CBETOBOM MUKPOCKOII, MHUKPOIIPENApaThl PACTUTEIbHBIX, KUBOTHBIX U
OaKTepUaTbHBIX KJIETOK.

IIpakTuueckas padora «lI3yyeHne MeTOZIOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepeHiuanpHoe IeHTpudyruposanue, [T1[P)».

Tema 4. XuMHnueckasa opraHu3anua KJIeTKU

XUMHUYECKHUHN COCTaB KJIETKU. Makpo-, MUKpPO- W yJIbTpaMHUKpOdJeMeHThl. Boma u eé
POJIb KaK PAaCTBOpUTEJIA, peareHTa, ydacTue B CTPYKTYPUPOBAHUM KJIETKH, TEIJIOPETyIALH.
MuHepasibHBIE BeIeCTBA KJIETKU, UX Ouosormyeckas posb. Pojb KaTHOHOB U aHUOHOB B
KJIETKe.

Oprannyeckue BelllecTBa KJIETKU. buosnorunueckue IIOJIMMEPHI. benku.
AMUWHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYpbI OeJIKOBOM MOJIEKYJibl. [lepBUUHAasA CTPYKTypa
Oeska, IeNTUHASA CBA3h. BTOpuUuHas, TpeTUYHAs, YETBEPTHUYHAS CTPYKTYpHI. JleHaTypamus.
CgoiictBa 6enkoB. Knaccudukarnus 6eskoB. buonornyeckue pyHkIum 6eKoB. [IpuoHbl.

YrieBosipl. MoHOCaXapuabl, AUCAXapUAbI, OJIUTOCAXapUAbl U MoJrcaxapuabl. OOIui
IUIaH CTpoeHus U (PUBHUKO-XMMHUUYECKHE CBOMCTBA YIVIEBOZOB. buosiornueckue QyHKIUU
YIJI€BO/I0B.

Jlunuael.  TuppodribHO-THAPOGOOHBIE  cBolicTBa.  Kitaccudwukamus — JIMIIHUIOB.
Tpurnuuepuapl, Qocdomunuabl, BOCKU, CTepOubl. buosiornyeckne (QyHKIUN JIUIUOB.
Obmue cBoicTBa OMOJIOTUYECKHX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMbBIKAHUIO,
IIOJIyIIPOHUIIA€MOCTb.

Hyxneunossie kuciotel. JJHK u PHK. Crpoenue HyK/IeMHOBBIX KUCIOT. HyKeoTHUABI.
[Ipunnun komiuieMeHTapHocTd. [IpaBuio Yapradpda. Crtpykrypa JIHK — nBoiiHas cupasb.
Mecronaxoxxenue u ouonornueckre Gyuknuu JJHK. Buasl PHK. ®yuknun PHK B kiieTke.

Crpoenue mosiekysibl AT®. Makpoaprudyeckue cBa3u B Mosiekysae AT®. buosornueckue
dynknuu ATO®. BoccraHoByieHHble IIepEHOCUMKH, UX QYHKIUUA B KieTke. /Jlpyeue
Hykneozuompugocpamsvt  (HT®). CexBenupoBanme [JHK. Memoodwt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass 6uosiorusi: OMOXUMHUYECKHE U OMOGHU3NUYECKHEe HCCIeIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYyphl Omomosiekysa. ModeauposaHue cmpykmypsl u @yHxyuil
ouomonekyn u ux kKomnaexcos. KomnwvromepHwili Ou3aiiM u ope2aHuueckuil cuHmes
OUOMONeKYN U UX HENPUPOOHBIX AHAN0208.

JeMoHCcTpanuu

IToptpersr: JI. Ilonusr, k. Yorcon, ®. Kpuk, M. Yunkusnc, P. ®paskiaun, ®©. Caurep, C.
[Ipysunep.

Juarpammbl: «PacripefeieHne XUMHUYECKUX BJJIEMEHTOB B HEXHUBOU IPUPOJIE»,
«PacnpejiesieHre XUMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOZE».

Tabauner 1 cxembl: «Ilepruoguueckas Tabaua XUMHYECKUX 3JIEMEHTOB», «CTpoeHne
MOJIEKYJIbl BOABI», «BemjecTBa B cocraBe opraHu3MoB», «CTpoeHHe MOJIEKYJIBI Oeska»,



«CTpyKTyphl 6€IKOBOUM MOJIEKY/IbI», «CTpOeHre MOJIEKYJI YIJIEBOAOB», «CTpOEHHE MOJIEKYJI
JIUnua0B», « HykjienHOBbIE KUCIIOTBI», « CTpoeHue MOJIeKyIbl AT®».

Ob6opyioBaHue: XUMIUYecKas Iocy/ia 1 000pyZI0BaHUE.

JladopaTopHaa pa6ora «OOHapykeHHe O€JIKOB € IIOMOIIbI0 KauyeCTBEHHBIX
peaKIum».

JladopaTopHasa pabGora «lccienoBaHue HYKJIEHMHOBBIX KHCJIOT, BBIZIEJIEHHBIX W3
KJIETOK Pa3JINYHBIX OPTAaHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIIUU KJIETKA

Tumbl KJIETOK: dyKapuoTHdyeckas U IMpokapuoTuueckas. CTpyKTypHO-(PYHKIIMOHAIbHbIE
0Opa3oBaHUSA KJIETKH.

CTpoeHHe NPOKApHUOTHYECKOU KJIeTKH. KileTouHas cTeHKa OakTepwii W apxeu.
OcobGeHHOCTH CTPOEHUSA reTePOTPOGHON U aBTOTPODHON MPOKAPUOTUUECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOIEHO3aX.

Crpoenve u (GyHKIIMOHUPDOBAHUE 3YKAapHOTUUECKON KJIeTKH. Ilima3marmueckas
MeMOpaHa (rwrazmasiemma). CTpykTypa ILIa3MaTHYECKOH MeMOpaHbl. TpaHCIOPT BeEIECTB
yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIU (muddysusa, obserduénHas auddysust),
aQKTUBHBIM (MEpPBUYHBIA W BTOPUYHBIM AaKTHUBHBIA TpaHCHopT). I[loJynmpoHUIIaeMOCTh
MeMOpaHbl. Pabora HaTpuUH-KaJIWEBOrO Hacoca. OHJIONUTO3: ITHMHOIUTO3, (aromuTos.
Jk3onurod. Kiertounas crerka. CTpykTypa 1 GYHKINU KJIETOUHON CTEHKH PACTEHUH, TPHUOOB.

Huromnazma. Ilurozonb. LluTockener. JIBukeHne HUTOIIA3Mbl. OpraHoOU/IbI KJIETKH.
OnHOMeMOpaHHbBIE OPTaHOU/IBI KJIETKU: dHA0IUIa3MaTrueckas cetThb (AIIC), ammapar ['osbkwy,
JIN30COMBI, UX CTpOeHHe M (QYHKIUHU. B3anMOCBA3b OTHOMEMOPAHHBIX OPTAHOUOB KJIETKH.
CtpoeHure TpaHYJISIDHOTO peTHKyaymMa. MexaHudm HanpasaeHus beaxos e IIIC. CuHres
pactBopuMbIXx OenkoB. CuHTe3 KJIETOUHbIX MeMOpaH. Iyagkuii (arpaHyJIsIpHBIN)
SHJIOIIa3MaTHuecKud  peTukyyayM. CekperopHass  ¢yHKOus  anmapata [ oJbmku.
Moougpuxauusa 6eaxos 8 annapame I'oavoxcu. Copmuposxa beaxos 8 annapame Ioavoxicu.
TpancmopT BelecTB B KJIeTKe. Bakyosin pacTuTebHBIX KaeToK. KiieTrounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOU/BI KJIETKHW: MUTOXOHAPHUH, IUIACTUABL IIpoucxodcoeHue
Mmumoxoudpuil u naacmud. Cumbuozenes (K.C. Mepexcxosckuii, JI. Mapayauc). CTpoeHue u
GyHKIIMM MUTOXOHAPUM U IUtacTU/. [lepBUYHBIE, BTOPUYHBIE U CJIOXKHBIE ILJIACTHUBI
(oTOCMHTE3UPYIOINX HSYKApUOT. XJIOPOIUIACTBI, XPOMOILJIACTBI, JIEWKOIUIACTHI BBICIIUX
pacTeHuM.

HememOpaHnHble opraHou/ibl KyieTku CTpoeHue U GyHKIIMN HeMeMOpaHHBIX OPraHOU/IOB
kj1eTku. Pubocombl. IIpomexcymouHbvle ¢uramenmsvl. MukpoduiamMeHTb. AKMUHOBbLE
MukpogpurameHmst. MpIllleuHble KIETKH. AKIMUHOBble KOMNOHEHIMbl HEMbIUUEHUHBIX KAEMOK.
Mukpotpybouku. Kirerounslii meHTp. CTpoeHHe U JBHKEHHE JKIYTUKOB U PECHUYEK.
MuKpoTpyOOUKHU LIUTOILJIA3MBI. [leHTpHOJIB. beaxu, accoyuuposaHHbvle c
MuxkpogurameHmamu u mukpompybouxamu. MomopHble beaxu.

Anpo. O6osiouka AApa, XpOMaTUH, KApUOIJIa3Ma, SA/IPBIIIKY, UX CTPOeHHe U QYHKIINU.
fAnepHbril 6eKOBBIN MaTpPUKC. [IpOCTpaHCTBEHHOE PACIIOJIOKEHHE XPOMOCOM B HHTEP(DA3ZHOM
aape. dyxpomamuH u 2emepoxpomamun. beaku xpomaruHa — TUCTOHBL. JJuHamuka sidepHoll
oboaouku 8 mumoase. AdepHulil mpaHcnopm.

Kiterounble BrutioueHus. CpaBHUTENbHAsT XapaKTEPUCTUKA  KJIETOK  3YKapUOT
(pacTuTeNIbHOM, JKUBOTHOU, TPUOHON).

JeMoHcTpanuu

IToptpertsi: K.C. MepexkoBckuii, JI. Maprysuc.



Tabnauner u cxeMbl: «CTpoeHHe 3YKAapUOTHYECKOU KJIeTKU», «CTpoeHHe >XKUBOTHOU
KjaeTkn», «CTpoeHHe pacTUTENbHON KileTKu», «CTpoeHme MUTOXOHAPUM», «Anpo»,
«CTpoeHne TPOKapUOTUUECKOU KIIETKU ».

Ob6opy/zioBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIpenapaThl PaCTUTEJIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpENapaThl 0aKTEPUATbHBIX KIETOK.

JIaGopaTopHasna padora «l/I3yuyeHne CTpOeHUs KJIETOK Pa3JIMIHBIX OPTAaHU3MOBY.

IIpakTnueckas padora «/3yueHne CBOUCTB KJIETOYHON MEMOPaHbI».

JIaGoparopHas pa6Gora «lccienoBaHue IUIa3MoJM3a U JleIJIa3MoJIM3a B
PACTUTEIBbHBIX KJIETKAX».

IIpakTuueckasa pa6ora «li3yueHue [BMKEHUs IUTOIUIA3MBI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. OOMeH BellleCcTB U MpeBpallleHHue SHEPruu B KJIeTKe

AccuMMWIAIMSA U JUCCUMUWIANNSA — JIB€ CTOPOHBI MeTabosn3Ma. Tumbsl oOMeHa BEIecTB:
aBTOTPOHBIA ¥ TreTepoTPpOdHBIA. YYacTHe KHCIOpPoJa B OOMEHHBIX IIpOIleccax.
dHepreTndeckoe obecrieueHrne KiaeTku: mnpeBpameHre AT® B 00OMEHHBIX IIpoIeccax.
depMeHTATUBHBIN XapaKTep peakIui KJIETOYHOro MeTabosim3Ma. OepMeHThI, UX CTPOEHHE,
cBOMcCTBA M MexaHu3M JencTBus. Kodpepmentsl. OTinuusas GepMEHTOB OT HEOPTAaHUYECKUX
KaTaJIN3aTOPOB. DBeJKH-akTUBATOPbl U OEJTKU-UHTUOUTOPBI. 3aBHCHUMOCTh CKOPOCTH
(pepMeHTATUBHBIX PeAKITUI OT PA3IUUYHBIX (PAKTOPOB.

[lepBUUHBIN CHHTE3 OPraHUYECKHUX BeIIeCTB B KJyeTKe. PoTocuHTE3. AHOKCU2EHHDbll U
oxcuzeHHblll omocuHme3d y 6baxkmepuil. Ceemocobuparowjiue nuemeHmMbvl U NUSMEHMbl
peaxkyuoHHoz20 yenmpa. Posp xjoponsactoB B mporecce porocuHTe3a. CBeTOBasA U TeMHOBAsA
daswr. ®omoodvixarnue, Cs., C,- u CAM-munst gomocurmesa. I[IpoayKTUBHOCTH (POTOCHUHTE3A.
Bausanue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh (GOTOCHHTe3a. 3HaUeHne (POTOCUHTE3A.

XemocuHnTe3. PaszHooOpasue OpraHU3MOB-XEMOCUHTETUKOB: HHUTPU(PUIUPYIOIITE
O6akTepun, *keyie300aKTEpUU, CEPOOAKTEPUH, BOJOPOHbIE OaKTepHU. JHAUEHHE XeMOCUHTE3A.

AnaspobHble opranu3Msl. Busibl 6pokenus. IIpoyKTel OpoKeHU U UX UCI0JIb30BaHUE
yeJI0BEKOM. AHa’poOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTUH U BO3OYAUTETU
Oose3Hen.

Aspo6HBIE OpraHU3MBbI. JTalbl YHEPTeTUUYECKOTO oOMeHa. I1o/IrOTOBUTENBHBIN STAll.
I'nukonn3 — 6eCKUCI0POIHOE PaCIIeIIEHUE TITI0OKO3BI.

buonoruyeckoe okuciieHue, Win KJIeTOYHOe JibIxaHue. Posib MUTOXOHZIpUI B IIpolieccax
6uosiornueckoro okucieHus. l{lukianueckue peakuu. OxkucauresnbHoe GocdopuinpoBaHue.
Auepaun membpanmozo 2paduerma npomoros. Cunmes AT®: paboma npomouHoi AT®-
cunmassl. IlpeumyiecTBa aspoOHOro IyTH OOMeEHA BeIIECTB IIepesl AaHAdPOOHBIM.
A bdeKTUBHOCTD IHEPTETHYECKOTO OOMEHA.

JleMoHcTpanuu

IToptpertst: k. [Ipuctau, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. 9urensrapar, I1.
Mutyes, I'. A. 3aBap3uH.

Tabnunel u cxembl: «POTOCHHTE3», «DHEpPreTUUEeCKUil oOMeH», «buocuHTEe3 Oeska»,
«Ctpoenue pepmeHTa», «XeMOCUHTE3».

Ob6opy/zioBaHUe: CBETOBOM MUKPOCKOI, 000py/IOBaHUE JJIsl IPUTOTOBJIEHUS ITOCTOSHHBIX
1 BpEMEHHBIX MUKPOIIPENapaTos.

JIaGopaTopHasa pabGora «lI3yuyeHue KATaIUTHYECKOU AKTUBHOCTH (epMeHTOB (Ha
IIpUMepe aMUIa3bl UK KaTajla3bl)».

JIadopaTopHasa pab6ora «l3yyeHme GepMEHTAaTHBHOTO pAaCIIEIJIEHUS IEePOKCHUaa
BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX».



JIabopaTopHaa padora «CpaBHeHUe MPOIECCOB (POTOCUHTE3A Y XEMOCUHTE3A».

JIadopaTopHasa padora «CpaBHeHHE IIPOIIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HaciiencrBeHHasa nH@OPMAIHsA U PeaJIU3aluAa €€ B KJIETKe

Peakumu wmarpuuHOro cuHTe3a. [IpUHOMI KOMIUIEMEHTADHOCTM B  peakIUAX
MaTPUYHOTO CHUHTe3a. Peasnmsanusa Haciae/cTBeHHOU nHopManuu. ['eHeTHUeCKU KOJ, ero
ceoucrBa. TpaHckpuniusa — wmarpuuHbld cuHTe3 PHK. I[IpuHUIMIBI TpaHCKpUILIMU:
KOMIIJIEMEHTAaPHOCTh, AHTUIIAPAJUIEJIBHOCTh, aCUMMeTPUYHOCTh. (Co3pesaHue MampuyHbLX
PHK 6 ayxapuomuueckotii knemxe. Hexodupyrowue PHK.

Tpancnasanusa u e€ stanbl. Yuactue TpaHcrnopTHbix PHK B 6uocuHTe3e Oeska. YciaoBus
6mocuHTe3a Oesika. KommpoBanue aMuHOKUCIIOT. Posib pubocom B GrocuHTe3e Oeska.

CospemeHHble npedcmasieHus 0 cmpoeHuu 2eHog. OpraHu3alus TeHoMa y TPOKapHuoT
U 5yKapHUOT. PerysAmus akTUBHOCTH TeHOB y MpokapuoT. ['unoresa onepona (. XKaxkoo, K.
Mano). MoaekyaspHble MexaHu3mMbl dKcnpeccuu 2eHo8 Yy aykapuom. Poav xpomamuna 8
peayaayuu pabomwvt 2eHo8. Perynanus OOMEHHBIX IIPOIECCOB B KieTKe. KieTOuHBIN
roMeocCTas.

Bupycel — HekJIeTOuHbIE (DOPMBI JKU3HU U O0JTUTaTHbIE Tapa3uThl. CTpOeHME MPOCTHIX U
CJIOJKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepmodaros. JKusHenHwvlll yuxa /JHK-codepicawjux
supycos, PHK-codepxcawux eupycos, Oaxmepuogazos. ObpamHas mpaHcKpunyus,
pesepmaasa, uHmezpasa.

BupycHble 3abosieBaHUA UeJOBEKa, JKUBOTHBIX, pacteHui. CIINJ], COVID-19,
COIIMAJTbHBIE U MEJTUITUHCKIE TTPOOJIEMBI.

Buoungopmamuxa: uHmespauus u avaaud Ooavwux mMmaccugos («bigdata»)
CMPYKMYPHbLX Ouon02uveckux OauHvlx. Hanomexnonozuu 6 6Ouosno2uu u meduyuHe.
IIpoepammupyemvble pyHkyuu beaxos. Cnocodbl docmasku Aekapcms.

JeMOHCcTpanuu

IToptpetsl: H. K. Kosb1ios, 1. Y. IBaHOBCKUH.

Tabymunpl u cxembl: «buocunTed Oeska», «I'eHeTHUecKMH Koj», «Bupycsei»,
«bakrepuodaru».

IIpakTnueckasa padora «Co3/ianrue MOJeId BUPyca».

Tema 8. J Ku3HeHHBIH UK KJIETKH

KiteTouHBIH THKJI, ero Iepuojbl U perynsanus. VaTepdaza m murosd. OcobeHHOCTH
IIPOIIECCOB, TPOTEKaloNUX B uHTep(dase. [loAroToBKa KJIETKU K JeyieHulo. IlpecunreTnueckuit
(IIOCTMUTOTUYECKHI), CHHTETUUYECKUH M IOCTCHHTETHYECKUH (IIPEMUTOTUYECKUI) TEPUOIbI
UHTEepP(QA3bI.

Marpuunbii  cunte3 JHK — pemnmukanusa. Ilpunnuner pemnukanuu — JTHK:
KOMILJIEMEHTAPHOCTh, TIOJIYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIIAPAJLIEIbHOCTh. MexaHu3m
pemukanuu  JIHK. Xpomocombl. CrpoeHue xpomocoM. Tejiomepsl U TejioMepasa.
XpOMOCOMHBIA HAOOP KJIETKHU — KapUOTHIIL. /IUILTONU/THBIN U TaIllJIOUTHBIH HaOOPBI XPOMOCOM.
I'omosoruyHble XpoMOCOMBI. [10710BBI€ XPOMOCOMBI.

Henenne kietku — MuTo3. CTaud MUTO3a U MPOUCXOAAIINE B HUX HpoIecchl. THUITbI
MmuTo3a. KapruoknHes u nuToknHe3. bruosornueckoe 3HaueHue MUTO3a.

Perysisiiiyisi MUTOTHUYECKOTO ITMKJIA KJIETKU. IIporpamMmupyemasi KJIeTOYHas TUOEIb —
amoITo3s.

Kierounoe  sAzpo, XpomocoMmbl, (YHKIMOHAJIbHasg  TeHOMHUKA. MexaHu3mbl
npoaugepayuu, oupgdeperyuposku, cmaperus u 2ubeau knemox. «llugposas karemxka» —
b6uouHPopmamuueckue modeau GYHKUUOHUPOBAHUSA KACTNKUL.

JeMoHcTpanuu



Tabaunel 1 cxeMbl: «KU3HEHHBIN UK KJIETKH», «MuTo3», «CTpoeHre XpoMOCOM»,
«Pemnmukanusa JTHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOII, MUKpoIpenaparsl: « MUTO3 B KJIETKax KOpeIKa
JIyKa».

JIaGopaTopHasna padora «l/I3yueHre XpOMOCOM Ha FTOTOBBIX MUKpPOIIpernaparax».

JIadopaTopHasa padora «HaOto/1eHrie MUTO3a B KJIETKaX KOHYMKA KOpeIKa Jiyka (Ha
TOTOBBIX MUKpPOIIperapaTax)».

Tema 9. CTpoenue u PyHKIIIY OPTAaHU3MOB

Buosornyeckoe pasHooOpasue opraHu3MoB. OJHOKJIETOUYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHSA U IKU3HEAEATESbHOCTH OJHOKJIETOUHBIX OPTaHU3MOB.
Bakrepun, apxeu, O/IHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJIOPOC/H, APYTHE IPOTUCTHI.
KosionnasipHbIE OPraHU3MBI.

BzauMocBA3p YacTell MHOTOKJIETOUHOI'O OpraHu3ma. TKaHW, OpraHbl M CHCTEMBI
opra"oB. OpranusM kKak efjuHoe 1nesoe. ['omeocras.

Txkanu pacreHuit. Tumbl pacTUTENBHBIX TKaHeW: oOpas3oBaTebHAsA, TOKPOBHAas,
MIPOBOAIIAsA, OCHOBHAs, MexaHuuecKass. OcOOeHHOCTU CTpOeHUsA, QYHKINN U PACIIOJIOKEHUS
TKaHeUl B OpraHax pacTeHUU.

TkaHu KUBOTHBIX U UeJOBeKa. THUIBI KUBOTHBIX TKaHEW: JIHUTeJINaIbHASA,
COeIMHUTEIbHAS, MblIIlIeuHasi, HepBHasA. OCOOEHHOCTH CTPOeHUs, (PYHKIIUA U PACIIOJIOKEHUS
TKaHeU B OpraHax >KUBOTHBIX U YeJIOBEKA.

Opranbl. BereratuBHble U TeHepaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI
OPraHOB >KUBOTHBIX U 4yesioBeka. OyHKIIMY OPraHoB U CUCTEM OPIaHOB.

Onopa Tesna opranusmoB. Kapkac pacrenuil. CxkesieTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX JKUBOTHBIX. HapyXHbIM W BHYTpeHHUU ckesieT. CTpoeHHE U THUIIBI
COeINHEeHU KOCTeN.

JIBU)KeHUEe OpraHu3MoB. /[[BUJKeHHE OJIHOKJIETOUHBIX OpPTaHU3MOB: aMEOOUTHOE,
JKTYTUKOBOe, peCHHYHOe. /IBM:KeHHe MHOTOKJIEeTOYHBIX DACTE€HUM: TPONM3Mbl M HACTHU.
JIBUKeHre MHOTIOKJIETOYHBIX >KMBOTHBIX M 4YeJjIOBeKa: MblllleyHasda cucrema. Peduiekc.
CxkeJieTHBIE MBIIIIBI U UX paboTa.

IIutanue opranu3mos. Ilorsiomenne Bo/bl, YIJIEKUCIOTO ra3a U MUHEPAIBHBIX BEIECTB
pacreHuaMU. Ilutanve KUBOTHBIX. BHYTPHIIOJIOCTHOE ¥ BHYTPUKJIETOUHOE IHILEBapEHUE.
IIuTanue MO3BOHOYHBIX KUBOTHBIX. OT/Ie/IbI IUILeBAPUTEIBHOIO TpaKTa. IluiieBapuTebHbIe
skese3bl. [IulieBapuTeibHaA CUCTEMA YeJI0OBeKa.

Jpixanue opraHu3moB. JlpixaHume pacteHui. [[pixaHume >KUBOTHBIX. /[uddys3usa razon
yepe3 IMOBEPXHOCTh KieTku. KorkHoe abixaHue. JlpIxaresibHas IMOBEpPXHOCTh. KabepHoe u
JIETOYHOe /bIXaHue. JIpIxaHHe II03BOHOYHBIX JKHUBOTHBIX U YeJOBeKa. OBOJIOIMOHHOE
yCJIO’)KHEHUE CTPOEHUsA JIETKUX MO3BOHOUHBIX JKMBOTHBIX. /lpIXaTesbHAsA cHcTeMa 4eoBeKa.
MexaHu3M BeHTWIANUU JIETKUX Yy NOTULL U MJIEKONUTAIOMUX. Perynanusa IbIXaHUA.
JIpIxaTeabHbIE 0OBEMBI.

TpaHcOpT BelecTB Yy OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacreHuil. TpaHcmopT
BellleCTB Yy JKUBOTHBIX. KpoBeHOcHass cucremMa u e€ opraHbl. KpoBeHocHasa cucreMa
II03BOHOYHBIX >KMBOTHBIX W 4esoBeka. Ceplie, KpOBEHOCHBIe COCyAbl W KpOBb. Kpyru
KpoBoOOpaIeHusi. JBOJIONHOHHBIE YCIOKHEHUS CTPOEHHS KPOBEHOCHOW  CHCTEMBI
IIO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u eé peryaamus.

Brinenenne y opraHusmoB. BeiieneHue y pacreHuil. BrifiesieHme y KUBOTHBIX.
CokparutenbHble Bakyosau. OpraHbl BblaesieHus. OuibTpaius, cekpenus U o0paTHOe



BCaChIBAaHME KaK MeXaHU3Mbl pabOThl OpraHoB BbllesieHUs. CBsA3b IIOJIOCTH Teja C
KPOBEHOCHON U BBIZIEJINTEJIbHOU CHCTEMaMU. BblfiesieHHe y IMO3BOHOYHBIX JKUBOTHBIX U
yesioBeka. Ilouku. Crpoenme u ¢yHKIMOHUpPOBaHUe HedpoHa. ObOpa3oBaHUe MOYU Y
YyesIoBeKa.

3amuTa y OpraHu3MoB. 3aliTa y OJHOKJIETOYHBIX OopraHu3mMoB. CIoOpbl OakTepuil u
IUCTHI IIPOCTEUIINX. 3all[UTa Y MHOTOKJIETOUHBIX pacTeHud. KyTukyna. Cpeacrsa macCUBHOU
Y XUMUUYECKOU 3aIUThl. DUTOHIIU/IBL.

3aluUTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpDOBBI M HX IIPOU3BOAHBIE. 3aluTa
opranu3sma OT 0ose3Heil. MMMmyHHas cucreMa uesioBeka. KJI€TOUHBIE UM TYMOPaJIbHBIH
HMMYHUTET. BpPOXAEHHBIM U NPUOOPETEHHBIN crenudpuuecKkuii MUMMyHHUTET. Teopus
KJIOHAJIbHO-ceslekTuBHOTO wuMMyHUTera (II. dpamx, ®. M. bepuer, C. Tonerasa).
BocnasutenpHble OTBETHI OPraHu3MoOB. Posib BPOXKIEHHOTO HMMYHHUTETa B Pa3BUTUHU
CHUCTEMHBIX 3a00JIeBaHUH.

PazgpakumMocTp U peryyisnus y OpPraHusMoB. Pa3fpakuMocTh y OJIHOKJIETOYHBIX
opranu3MmoB. Takcucel. Pa3gpakumMocTh U peryadaiusa y pacreHuil. PocToBbie BelecTBa U UX
3HAUYEHUe.

HepBHas cucrema u pediekTopHas peryJsanus y >KUBOTHbIX. HepBHasA cucrema u eé
OTAEJbl. DBOJIIOIUOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOU CHUCTEMBI y >KUBOTHBIX. OTesibl
TOJIOBHOTO MO3Ta ITO3BOHOUHBIX KUBOTHBIX. Pediiekc u pediiekropHas ayra. besycioBHble u
YCJIOBHBIE pedIeKCHI.

I'ymopasipHasg peryaanusa U SHAOKPUHHAs CHCTeMa KUBOTHBIX U uesioBeKa. ;Kesesbl
SHZIOKDUHHOHN CHCTeMBbl W HUX TOPMOHBI. /[lelicTBMe TOPMOHOB. B3amMocBA3b HEPBHOU M
SHZIOKPUHHOU cucTeM. I'unorajamo-runodpusapHas cucreMa.

JeMOHCcTpanu

IToptper: U. I1. ITaBy1oB.

Tabnunpl u cxembl: «OHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUHBIE BOOPOCIIH»,
«baktepun», «IIpocreiimme», «Opra"dbl IBETKOBBIX pacTeHuil», «CHCTeMBl OpraHoB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHUe HAaCeKOMBIX», «TkaHU pacTeHuil»,
«KopHeBpie cucrembl», «CtpoeHue crebisa», «CTpoeHHe JIUCTOBOHM IUIACTUHKN», «TkaHH
JKUBOTHBIX», «CKeJsieT yesioBeka», «IluineBapuresnbHasn cucrema», « KpoBeHocHasa cucreMma,
«JlpixaTesibHAaA cucrema», «HepBHasa cucrema», «Koxka», «MpbllledyHad cucrema,
«BplgenuTesipHadA cucreMa», «JHJOKpUHHAA cucTeMa», « CTpoeHre MbIIIIb», « IMMyHUATET»,
«KumieunonosioctHbie», «CxeMa NUTAHUSA pacTeHU », « KpoBeHOCHBIE CUCTEMBI I03BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruipbl», « CTpoeHue niaHapun», « BHyrpeHHee cTpoeHue JJ0XKeBOTr0
yepBsi», «HepBHas cucrema pwib», «HepBHas cucrema JATYIIKH», «HepBHas cucrema
npecMbIkamomuxca», «HepBHad cucrema nrun», «HepBHad cucreMa MJIEKOMUTAIOIIUAX»,
«HepsHad cucrema yesioBeka», « Pediiexe».

Ob6opy/zioBaHUe: CBETOBOM MUKPOCKOII, MUKPOIIpeNapaThl OJHOKJIETOUHBIX OPTaHU3MOB,
MUKpOIIpenapaTbl TKaHel, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, HUIJIOKOXUX,
JKUBbIEe 5K3eMIUISPbl KOMHATHBIX pacTeHUi, repbapuu pacTeHUI Pa3HbIX OT/IEJIOB, BJIAXKHbBIE
Ipernaparbl >KUBOTHBIX, CKeJeThbl IO3BOHOYHBIX, KOJUIEKIIUU OECrO3BOHOUHBIX >KUBOTHBIX,
CKeJIeT 4eJIOBeKa, 00Opy/oBaHUE JJIf JIEMOHCTPAIIMU ITOYBEHHOTO W BO3AYIIHOTO MUTAHUS
pacTeHuil, pacilelvieHus Kpaxmasa u 6eJIKoB 1o fierictBueM ¢pepMeHTOB, 000py/IOBAHUE IS
JIEMOHCTPAIlMA OIBITOB IO U3MEPEHHUI0 JKU3HEHHOW €EMKOCTH JIETKHUX, MeXaHu3Ma
ZIbIXaTeIbHBIX JIBUKEHU U, MOJIeJIN TOJIOBHOTO MO3Ta Pa3IUYHBIX }KUBOTHBIX.

JIabopaTopHas padora «l3yueHne TKaHel pacTeHUN ».

JIabopaTopHas padorta «l3yueHne TKaHeH JKUBOTHBIX».



JIadopaTopHasa padora «l3yueHre OpraHoOB I[BETKOBOTO PACTEHUS».

Tema 10. PazMHOKkeHU€e U pa3BUTHE OPTaHU3MOB

®opmMBl pa3MHOXKEHHUS OPTaHU3MOB: Oecriosioe (BKJIIOUAs BereTaTHMBHOE) W IIOJIOBOE.
Bupl 6ecriosioro pa3MHOXKEHUA: IOUKOBAHUE, CIOPYJIAIUA, GparMeHTaIus, KJIOHUPOBAHUE.

[TosnoBoe pasmHoxkeHue. IlosioBble KileTku, uiau ramersl. Meno3. Craguy menosa.
IToBegenme xpomocoMm B Meno3e. KpoccuHrosep. buosiornyeckuii cMbICI Meiio3a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B >KU3BHEHHOM IIUKJIe OPTaHU3MOB.

IIpensapoznpiiieBoe passutve. l'ameroreHe3d y JKUBOTHBIX. IlosoBble Kesie3bl.
OOpaszoBaHHMe U pa3BUTHE IOJIOBBIX KjeTOK. CmepMmaToreHe3 u ooreHe3. CTpOeHHE ITOJIOBBIX
KJIETOK.

OmntonoTBOpeHrEe U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. IlapTeHorenes.

NaauBuayaspHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). IMOpHoOJIOTHSI — HayKa o
pa3BUTUU OPraHu3MoB. Mopgozene3 — o0Ha u3 2aagHwvlx npobaem amopuoaozuu. Konyenyus
MopgozeHos u modeau mopgozeHeza. Craguu sMOpUOTeHe3a KUBOTHBIX (HAa mpuMepe
sarymku). Jpobsenne. Tumbl apobsieHusa. /JemepmMuHupogsaHHoe U HedepMUHUPOBAHHOE
dpobaeHue. Bbaacmyaa, munst 6aacmya. OcoOeHHOCTH APOOJIEHHS MJIEKOITHTAIOIIUX.
3apojiplllieBble JINCTKU (racTpysisinus). 3akjaJika OpraHOB M TKaHEH W3 3apO/IbIIIEBBIX
JINCTKOB. B3auMmHOe BiMAHWE 4dYacTed pa3BUBAIOIIErocs 3apojblmia (3MOpPUOHATBHAS
WHAYKIUA). 3aKkjiaJika IUIaHAa CTPOEHUs JKHUBOTHOTO KaK pe3YyJIbTaT HepPapXUIecKuX
B3aMMOJIEHCTBUI TreHOB. BiusHme Ha 3>MOpPUOHAIbPHOE pPa3BUTHE PA3JINYHBIX (HPAKTOPOB
OKpY>Kamlllel cpe/ibl.

Poct u pasButue XUBOTHBIX. [locTamMOpHOHabHBIN Iepuo,. I[IpsMoe u HempsMmoe
passButue. PasButue ¢ Meramopdo3oM y 0eCrO3BOHOUHBIX M ITO3BOHOYHBIX >KUBOTHBIX.
buonornyeckoe 3HaueHUe IPAMOIO U HEIIPAMOTO Pa3BUTHSA, UX PACIIPOCTPaHEHNE B IIPUPOJIE.
Tunel pocra >KUBOTHBIX. DaKTOpPBI PETryJIAIUM POCTa KUBOTHBIX U yesioBeka. Cranuu
IOCTOMOPUOHAIIBHOTO Pa3BUTHUSA Y KUBOTHBIX U 4esioBeKa. [lepuojibl OHTOreHe3a 4desioBeKa.
CrapeHnue u cMepTh Kak OMOJIOTUYECKUE ITPOIECCHI.

PazmHOXeHUe U pas3BuTHe pacteHull. 'amerodur u cnopodut. Melio3 B KU3HEHHOM
nukiie pacrenuii. OOpasoBaHme cHop B Iporiecce Meio3a. I'ameroreHes y pacTeHUU.
OnsionoTBOpeHNE U pa3BUTHE PACTUTEJBHBIX OPraHu3MOB. /I|BOIIHOe OILIOZOTBOPEHHE Yy
I[BETKOBBIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHU3MBbI peryJisiliuy OHTOTeHe3a Y PACTEHUU U JKUBOTHBIX.

JleMoHcTpanuu

IToptpersr: C. I'. HaBamuH, X. llnemas.

Tabaune! 1 cxeMbl: «BereraTuBHOe pasMHOKeHUEe», « TUIIBI 0eCII0I0r0 pa3MHOXKEHU»,
«Pa3zMHOKeHME XJIaMHUJOMOHA/bI», «Pa3MHOKeHUE OBIJIEHbI», «Pa3zMHOXeHUE THIAPHI»,
«Meto3», «Xpomocombl», «I'ameroreHes», «CTpoeHue SUIEKJIETKH U CIIEPMATO30UAA»,
«OCHOBHBIE CTaJUU OHTOreHe3a», «IIpsAMoe u HempsaMoe pa3BuTHe», «Pa3BuUTHE MailcKOro
J)Kyka», «PazBuTue capaHum», «Pa3BUTHE JIATYHIKHU», «J/[BOMHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuil», «CTpoeHHe ceMAH OJHOAOJIBHBIX U /JBY/IOJBHBIX PpaCTEHUM»,
«’KU3HEHHBIH IHKJI MOPCKOH KaIycThbl», «KU3HEHHBIH UK Mxa», «KU3HEHHBIH ITUKJI
MaNOPOTHUKA», «’KU3HEHHBIN ITUKJI COCHBI».

O6opyzioBaHue:  CBETOBOM  MHKPOCKOI,  MHUKpOIIpenapaTbl  AWIEKJIETOK U
CIIEPMATO30U/I0B, MO/IEIh « [{[MKJI Pa3BUTHA JIATYIIKH».

JIaGopaTopHaa pao6ora «lI3yueHue CTpPOEHUS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».



IIpakTuueckas padora «BplsABieHNe IPU3HAKOB CXO/[CTBA 3aPO/IbIIIEN TO3BOHOYHBIX
SKUBOTHBIX».

JIaGopaTopHaa padora «CTpoeHne OpraHOB pa3MHOKEHUS BBICIIUX PACTEHUM ».

Tema 11. I'eHeTMKa — HayKa O HAaCJEJACTBEHHOCTH U M3MEHYHUBOCTU
OpraHu3MOB

Hcropusi cTaHOBJIEHUS U Pa3BUTHsA TeHETHKU Kak Hayku. Paboter I. Mengens, I'. me
®pusa, T. Moprana. Posnbp 0oTedeCTBEHHBIX YUEHBIX B Pa3BUTHUH TeHeTHUKU. PabGotrer H. K.
Koabsnosa, H. 1. Basusiosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeena-PecoBckoro.

OcHOBHbIE TeHeTHUeCKHe TOHATUSA U CUMBOJIbL. 'OMOJIOTHYHBIE XDOMOCOMBI, aJIJIEJIbHBIE
reHbl, ajJbTepHATUBHbIE INPU3HAKU, IOMUHAHTHBIN U PeEIeCCHBHBIN NPHU3HAK, FOMO3UTOTA,
reTepPO3UroTa, YUCTass JIMHUA, THOPUAbI, TeHOTHIl, peHoTun. OCHOBHbIE METOAbl T€HETUKU:
TUOPUA0JIOTUYECKUH, ITUTOJIOTUYECKUN, MOJIEKYJISIPHO-T€HETHYECKUH.

JleMoOHCcTpanumn

IToptpersl: I'. Menperns, I'. ne ®pus, T. Mopran, H. K. Kosasnos, H. 1. Basusos, A. H.
Benoszepckuii, I'. Jl. Kapnieuenko, 0. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabsunb! u cxeMbl: «MeToabl TeHETUKH », « CXeMBbI CKPEITUBAHU» .

JIadopaTopHasa padorta «/[po3oduiia Kak 00bEKT TeHETHUECKUX UCCIEOBAHUI» .

Tema 12. 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTU

Monorubpugnoe ckperniuBanue. [lepBbiii 3akoH MeHzens — 3aKOH eIWHOOOpasus
ruOPU/IOB IIEPBOTO MOKoJeHus. [IpaBuio JoMuHUPOBaHUs. BTopoil 3akoH MeHziessi — 3aK0H
paciiernyieHdsi MpU3HAKOB. I[[UTOJIOTMYECKHe OCHOBBI MOHOTHOPHHOTO CKpEIIUBAHUA.
I'mioresa 4UCTOTHI ramer.

Ananusupyiomiee  ckpemiuBaHue. I[IpoMeXyTOUHBIM  XapaKTep  Hacje[0BaHUA.
PacmerieHre Ipu3HaKOB IIPU HEIIOJTHOM JIOMUHUPOBAHUU.

JAurnbpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHzaensd — 3aKOH He3aBUCHUMOTO
HacJe/IoBaHUsA MIPU3HAKOB. [luToIOrHNYecKe OCHOBBI JUTHOPUIHOTO CKPEIIBAaHUA.

CuenszieHHOe HacjeoBaHMe npu3HakoB. Paboreli T. Moprana. CrerieHHOe
HAC/Ie[JOBAaHWE TE€HOB, HapylleHHe CLeIUIeHUsA MexXJAy TreHaMu. XpOMOCOMHas TeOpHUsd
HACJIeZICTBEHHOCTH.

l'enetuka mosia. XpOMOCOMHBIM MeXaHU3M OIpefieJieHus I0J1a. AyTOCOMBI U II0JIOBBIE
XpoMocoMbl. ['oMoramMeTHBINI U reTeporaMeTHbIM MoJ. I'eHeTHdeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacsieioBaHMe IIPU3HAKOB, CIEIJIEHHBIX C II0JIOM.

lenoTtun kak nesoctHad cucrema. IlmeilloTponus — MHOXeCTBEHHOe JielicTBUe TeHa.
MHOK€eCTBEHHbIN ajuiein3M. B3ammopelcTBHe HeayUIeIbHBIX IeHOB. KOMILJIEMEHTapHOCTD.
Anucras. [lonumepus.

leHeTnueckuil KOHTPOJIb PAa3BUTHsA pACTEHUH, JKUBOTHBIX M UeJIOBEKAa, a TaKXkKe
¢usnosOriUecKUX IMpolleccoB, IIOBeAEHHWSA W KOTHUTUBHBIX (QYHKIUU. I'eHeTndeckue
MeXaHU3Mbl CHMOMOTEeHe3a, MEXaHIU3MbI B3aUMOJIEUCTBUSA «XO35IUH — MAPA3UT» U «XO35UH —
MHUKpoOmoM». [eHeTHueckre acmeKThl KOHTPOJISI UM HW3MEHEHHs HACJEACTBEHHOU
“H(pOpPMaLUU B IOKOJICHUAX KJIETOK U OPTaHU3MOB.

JeMoHCcTpanuu

IToptpers!: I'. Menaesns, T. Mopras.

Tabaune! u cxembl: «IlepBbIil 1 BTOpOI 3akoHbI MeHaensa», « Tpetuit 3akoH MeHzensa»,
«Ananusupymoiee CKpeluBaHue», «HemnosiHoe JOMUHUPOBAHUE, «CrerieHHOE
Hac/JIeJOBAaHWE TPU3HAKOB y Apo30dmibi», «['eHermka mosa», «KapwmoTum desoBeKa»,



«Kapuotunn  gposzodunbl», «Kapumotunm  nrunpl», «MHOMXKECTBEHHBIM  aJIJIeJIN3M»,
«B3auMoericTBIE TEHOB».

Ob6opyzioBaHue: MOJIeNb JJI IEMOHCTPAITUH 3aKOHOB eUHO00pa3us rTubpuioB IePBOTO
IIOKOJIEHUA U pacllelVIeHNuA IPU3HAKOB, MOJEJIb /I JIEMOHCTPALlUA 3aKOHA HE3aBUCUMOIO
HACJIeIOBAHUA NPU3HAKOB, MOJeJb JUIA JIEMOHCTPALlMU CLEIUIEHHOTO HacjeJOBaHUA
IIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapar: «/[po3doduia».

IIpakTuueckasa padora «lI3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO CKPEIUBAHUS Y
ZIpO30(UIBI».

IIpakTuueckasa pabGora «li3yueHue pe3yJbTaTOB AUTHOPUIHOTO CKpENUBAHUA Y
ZIpO30(UIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTU

BzaumogelicTBue reHoTuna M cpeanl npu GopmMupoBaHum deHotuna. M3MeHUYUBOCTH
npu3HakoB. KauecTBeHHble U KOJUYECTBEHHble NPU3HAKU. BuUAbl HU3MEHUYUBOCTU:
HEHACJIe/ICTBeHHAsA U HacJle[ICTBEHHAA.

MoaudukauoHHas n3MeHYUBOCTh. PoJib cpefibl B GOPMUPOBAHNU MOAN(PUKATTMOHHOMN
n3MeHUYnBOCTH. HopMa peakiiuu nmpusHaka. BapuannoHHbIN psif 1 BapuanuoHHas Kpusas (B.
Norannacen). CBoiicTBa MOUGMUKANMOHHON N3MEHUNBOCTH.

lenorunuueckasd u3MeHUYHBOCTh. CBOMCTBA T€HOTUNHUYECKON H3MEHUMBOCTH. Bubl
TeHOTUIINYECKOH N3MEHYHNBOCTH: KOMOMHATUBHAS, MyTaIl[IOHHAS.

KombuHaTUBHASA M3MEHYUBOCTh. Mel03 U MOJIOBOU IPOIlecC — OCHOBA KOMOWMHATHBHOM
U3MEHUYUBOCTUA. Posb KOMOWHATUBHOM W3MEHUHBOCTH B CO3JaHHU T'€HETUYECKOTO
paszHooOpasus B Ipejiesiax OHOTO BU/IA.

MyTanyuoHHasA W3MeHYHBOCTb. BUABI MyTaluil: reHHble, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAaHHBIE MyTalluU. flepHble M IUTOIIa3MaTHUYeCKHe MyTalluu.
ComaTuyeckue U MoJIOBble MyTanuu. [IpuyrHBl BO3BHUKHOBEHUA MyTaluil. MyTareHsl U UX
BJIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTaI[MOHHOIO IIpoliecca. 3aKOH F'OMOJIOTHYECKUX
pAnoB B HaciencTBeHHON usMmeHunBoctu (H.M. BaBuioB). BHeszepHas M3MEHYHUBOCTh U
HACJIEZICTBEHHOCTbD.

dnuezeHemuka u aNuU2EHOMUKA, POAb dNU2eHeMuUUecKUX Gakmopos 8 Hacaedo8aHuU U
usmMeHuugocmu eHomunuHeckux NPU3HAK08 Yy Op2aHu3Mos.

JeMOHCcTpanumu

IIoptpertsrl: I'. ne ®pus, B. MoranHceH, H. 1. BaBuios.

Tabnunpl U cxembl: «Buapl maMeHUYHBOCTU», «MoaudUKAIMOHHAS W3MEHUYUBOCTDHY,
«KombuHaTUBHAsg U3MEHYHBOCTh», «Melo3», «OmmomoTrBopeHue», «[eHeTnueckue
3aboJieBaHUS YeI0oBeKa», « BUIbI MyTaIui».

Ob6opyznoBaHue: KUBble M TrepOapHble 5K3eMIUISIPDbI KOMHATHBIX PACTEHHUH, PUCYHKU
(dboTtorpaduu) KUBOTHBIX € PA3JIMIHBIMU BU/IAMU U3MEHIHUBOCTH.

JIabopaTopHaa paoora «lccienoBaHne 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON
“3MeHUYnBOCTU. IlocTpoeHne BapuallmOHHOTO PsA/ia U BApUAIIMOHHON KPUBOM ».

IIpakTnueckas padora «Myranuu y 1po30dusbl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. 'eHeTHKa yesI0OBEKaA

Kapuorun wesoBeka. MexayHapozHasg mporpaMMa HCCJIe/IOBaHUA T'eHOMa 4YeJsoBeKa.
Metoppl W3y4eHus reHeTUKU YyeJsIoBeKa: reHeaJIornyecKui, OJIN3HEIOBBIH,
IIUTOTeHeTUYeCKUH, MOMYJIAIIMOHHO-CTaTUCTUUEeCKUH, MOJIEKYJIIPHO-TeHEeTUYeCKU .
CoBpemeHHOe ompefiesieHre reHOTHUIIA: TOJTHOTEHOMHOE CEKBeHUPOBAaHUE, FTeHOTUIINPOBAHUE,
B TOM umcJe ¢ nomoinsio ITIIP-ananusa. HaciencrBennble 3a00jieBaHus yesioBeka. 'eHHbIE 1
XpOMOCOMHBIe 00JIe3HH uesjoBeKa. boJie3HH ¢ Hacje/ICTBEHHOU IpPeIpaclosIoKeHHOCTHIO.



3HaueHNe MEAUIIMHCKON TeHeTHKH B TMPEAOTBPAIlEHUU U JIEUEHUM TeHEeTHYeCKuX
3aboyieBaHUU uesioBeKa. MeJIMKO-TeHETHYeCcKOe KOHCYJIbTUpOBaHUE. CTBOJIOBBIE KJIETKU.
[ToHaTHEe «TeHETHYecKOTro Tpy3a». ITUUYECKHEe AacHeKThl WCCJeIoBaHUM B obsiacTu
pelaKTUPOBAHUA TeHOMA U CTBOJIOBBIX KJIETOK.

l'enetnueckre HakTOPhI MOBBIIIEHHOU UyBCTBUTEJIBHOCTU YeJjiOBeKa K (GPU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO0 OKpYyXKalolled cpeabl. l'eHeTHMueckas IIpe/IpacIiOIOKEHHOCTh
YyeJioBeKa K aTOJIOTUSM.

JleMOHCcTpanuu

Tabsmmnpr 1 cxembl: «Kapuotum gemoBeka», « MeTOAbl N3yUYeHUS TeHETUKHU UeI0BEKa»,
«I'eneTnueckue 3a00JIeBaHNUS UEJIOBEKA».

IIpakTnueckas padora «CocTaBeHre U aHAJIN3 POJOCTOBHOM ».

Tema 15. Cesrekniusa OpraHu3MOB

JomecTukanusa U ceJeKnusd. 3apoK/ieHHe CeJIeKIUU U JoMecTukauuu. Yuenue H. U.
BaBuioBa o IleHTpax NOpPOUCXOXKAEHUS U MHOrooOpasus KyJbTYPHBIX pacTeHuil. Poib
CeJIEKIIMU B CO3/JaHUU COPTOB PACTEHUM M MOpPOJ KUBOTHBIX. COpT, mOpoza, mTaMM. 3aKOH
TOMOJIOTHUECKUX PSAZIOB B Hacse/icTBeHHON udMmeHunBoctu H. . BaBuiosa, ero 3HaueHnue s
CEeJIEKITMOHHOHN PabOTHI.

MeTonpl  CeJEeKIIMOHHOW  paboThl.  McKyccTBEHHBIH  OTOOp:  MaccOBBIM  H
WHIUBUAYTHHBIA. JTanbl KOMOWHAIIMOHHOU cesieKIuu. VchpITaHWe MPOU3BOAUTEIIEH II0
moToMcTBy. OTOOp IO TEHOTHIIy C IOMOIIBI0 OIleHKH (EeHOTHIIa MOTOMCTBA W OTOOp IO
FeHOTHUILy ¢ TTomoIbio anaiusa JJHK.

VckyccTBEHHBIN MyTareHe3 Kak MeETOJ| CeJIeKI[MOHHOW paboThl. PajuanuoHHBIA U
XUMHUYEeCKUU MyTareHe3 KaK HCTOYHUK MyTallid y KyJbTYPHBIX (OpPM OpPraHU3MOB.
Vcnonp30BaHNEe TE€HOMHOTO PpeJJaKTUPOBAHUSA U MeTOJIOB pekoMOmHaHTHbIX JIHK mia
IIOJIy4eHUs UCXOJHOTO MaTepuaa JJis CeJIeKIUHU.

[Moyyenve mnonumaousoB. BHyTpuBujoBasg rubpujausanus. bBin3KOpoJICTBEHHOE
CKpelllMBaHue, Win UHOpuUUHT. Hepo/icTBeHHOEe CKpeluBaHue, Winu ayTopuauHr. ['eTeposuc
U ero npuuuHbl. lcnosipb3oBaHue rereposuca B ceneknuu. OtTaséHHas TUOPUAU3AIMA.
[Tpeononenue Oecruioaus MEXKBUJOBBIX TUOPUAOB. J[OCTHIKEHUS CeJIEKIUH PpacTeHUH U
JKUBOTHBIX. «3e/1€Has pesoaoyus».

CoxpaHeHNe U U3yuyeHHEe IeHeTUYECKUX PeCcypCoB KYJIbTYPHBIX DACTEHUN U UX JUKUX
ponudell 1A CO37IJaHUs HOBBIX COPTOB U THOPHU/IOB CEJIbCKOXO3SHCTBEHHBIX KYJIBTYD.
H3yuenue, coxpareHue u ynpasaeHue 2eHEMUYEeCKUMU PeCYpPcamil CeAbCKOX03AUCTBEHHBIX U
NPOMDBICAOBBIX HCUBOMHDBIX 8 UeAIX YAYHWEHUS CYWecmayowux U co30aHus HO8blX Nopoo,
AUHUTL U KPOCCOB, 8 MOM Hucae C NPUMEHEeHUeM COBPeMEHHbIX Memo0o8 HAYUHbIX
uccaedosaHuil, nepedossix udell u nepcneKmMueHbIX mexHo102ull.

JleMoHcTpanuu

IToptpetsr: H. 1. BaBunos, U. B. Muuypums, I'. /I. Kapneuenko, I1. II. Jlykpauenko, b. JI.
Acraypos, H. bopsoyr, /1. K. besses.

Tabnaunpr u cxembl: «lleHTpBl NTPOUCXOKAEHUS U MHOrooOpasus KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUUECKUX PAZ0B B HAC/eACTBEHHON W3MEHUYHBOCTH», «MeTo/bl
cesneknun», «OTnanénnas rubpuausanus», « MyrareHes».

JIaGopaTopHaa pao6ora «li3yueHue COPTOB KyJBTYPHBIX pAacTeHUH U MOPOJ
JIOMAIIIHUX KUBOTHBIX».

JIabopaTopHas padora «l3yueHrne MeTOI0B CEJIEKITUN PAaCTEHUN ».

IIpakTuueckas padora «[IpuBuBKa pacTeHUN».



Axckypceus «OCHOBHBIE METO/IBI U IOCTHIKEHUS CEJIEKIINU PACTEHUN U JKUBOTHBIX (Ha
CEJIEKIIMOHHYI0 CTAaHIIHIO, TIJIEMEeHHYI0 (hepMy, COPTOUCITBITATEIbHBIN YYaCTOK, B TEILIMYHOE
X03AUCTBO, B JJa00OPaTOPHIO arpOyHUBEPCUTETA UJIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTEXHO/IOTHUA U CHHTETHYECKAaA OMOJI0THUA

OOBEKTHI, HCHOJb3yeMble B OHMOTEXHOJIOTHH, — KJIETOUHblE W TKAHEBbIE€ KYJIBTYPBHI,
MHKDPOOPTaHU3MbI, UX XapaKTEePHUCTHUKA. TpajunuoHHass OWOTEXHOJIOTHS: XjaeboIleueHue,
IMOJTydeHre KHUCJIOMOJIOYHBIX IIPOJIyKTOB, BHWHOJIeJHE. MUKPOOHUOJIOTUYECKUHA CHHTES.
OOBeKThl MUKPOOMOJIOTUYECKUX TexHoyiorui. IIpomsBojcTBO 0ejika, aMUHOKHCIOT W
BUTAMHHOB.

Co3maHme TEXHOJIOTUH W HWHCTPYMEHTOB IleJIEHAIIPABJIEHHOTO W3MEHEHUS |
KOHCTPYHUPOBAHHUSA TE€HOMOB C II€JIbI0 TIOJyYeHHs OPraHU3MOB W HUX KOMIIOHEHTOB,
COZIEPIKAIIX HE BCTPEYAIOIIHECS B IIPUPOie OMOCUHTETUYECKHUE ITyTH.

Kiterounass mH>keHepusA. MeToAbl KyJIbTYPbl KJIETOK W TKaHEW PacTeHUH W JKUBOTHBIX.
Kpuobaunku. Comarndeckas THOPUAU3AIUSI U COMAaTHYeCKU sMOpuoreHes. Vcrosibp3oBaHUe
raiyIONJI0B B CeJIEKIIUM pacTeHuul. IloayyeHue MOHOKAOHAAbHbIX aHmumen. HMcnoav3osanue
MOHOKAOHANBHBIX U  NOAUKAOHAAbHLIX aHmumen 8 meduyuHe. VICKyCCTBEHHOE
OIUIOZIOTBOPEHUE. PEKOHCTPYKIMA SHIIEKJIETOK M KJIOHHMPOBAaHUWE JKUBOTHBIX. MeTos
TPAHCIUIAHTAIlMU  sAep KJIETOK. TexHono2uu 0300po6aeHusl, KYAbIMUBUPOBAHUS U
MUKPOKAOHANBbHO20 PA3MHONCEHUS CEAbCKOXO035TICMBEHHBIX KYbmyp.

XpoMocoMHAas ¥ TeHHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 reHa U KOHCTPYHPOBaHHE
pexkombOuHaHTHBIX JITHK. Co3daHue mpaHceetHbix op2anudmos. JIOCTUKEHUS U TTePCIEKTUBbI
XPOMOCOMHON ¥ T€HHOW WHIKEHEPUH. OJKOJIOTHYeCKHe M STHYECKHe IPoO0JIeMbl TeHHOU
WHKEHEPUU.

MepunuHckue OuorexHosoruu. IloctreHomHass 1mdpoBas MeaurnuHa. IIIP-
IuarHocTuka. MeTaboJIOMHBIN aHAIN3, TEHOIEHTPUYECKUN aHAIN3 IIPOTeOMa 4esioBeKa I
OIIEHKU COCTOSIHUA ero 370pOBbs. VcIosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus
paka. 3D-OmommH)keHepus /isA pas3paboTKU (PyHIAAMEHTAJTbHBIX OCHOB MEIHUITMHCKHUX
TEXHOJIOTUM, CO3/aHUsA KOMIUIEKCHBIX TKAaHEH COYeTaHHUEM TEeXHOJOTHU TPEXMEPHOTo
OmonpuHTHUHTA U ckaddoyguHra 115 peleHus 3a/1a4 NePCOHATU3UPOBAHHON METUITHHBI.

Cos/lanre BEKTOPHBIX BAaKIMH C IIeJIbI0 obecriedeHnss KOMOWMHUPOBAHHOUM 3aIlUTHI OT
Bo30yauTesieii OPBU, ycTaHOBJIEHHE MOJIEKYJIIPHBIX MeXaHH3MOB QyHKIMOoHHpoBanus PHK-
coJlepsKaliX BUPYCOB, BBI3BIBAIOIIUX 0C000 OIMTacHbIe 3a001€BaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHcTpanuu

Tabmunpl u cxembl: «lcrosb30BaHUE MHUKDPOOPTaHM3MOB B  IIPOMBIILJIEHHOM
MIPOU3BOJICTBE», « KileTouHast nHKeHepUs», «'eHHast UHKEHEPUSI».

JIaGopaTopHaa padorta «/I3yyeHne 00beKTOB OMOTEXHOJIOTUL ».

IIpakTuueckas padora «IlosyueHre MOJTOUHOKHCIBIX ITPOYKTOB».

JKcKypceusi «BUOTeXHOIOTHA — BaXKHEUIasi MMPOU3BOINTEIbHAS CHUJIa COBPEMEHHOCTHU
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KVTACC

Tema 1. 3apoxkaeHHe U Ppa3BUTHE JBOJIOIUOHHBIX IPEJACTABJIEHUNA B
ouoJsiorum

dposmonnoHHasa Teopusa Y. [lapsuHa. IlpeAliochlIkM BO3HUKHOBEHUS JapBUHU3MA.
7Kus3Hb 1 HayyHad gearesbHOCTh Y. JlapBuHa.



JIBrkyIre CcuiIbl 3BOJIONUU BUAOB 10 Y. JlapBuHy (BbICOKass WHTEHCUBHOCTD
Pa3MHOXKEHUS OPTraHU3MOB, HACJEeICTBEHHAs HW3MEHUHBOCTh, OOpb0Oa 3a CYyIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTeTndeckoin Teopum osBomtonuu (CT3). HelrpanpHas Teopus
sBosonuu. CoBpeMeHHAas SBOJIIOIUOHHAS Omosorusa. 3HaUEeHUE DBOJIIOIMOHHONM TEOPUU B
(opMupoBaHNU eCTeCTBEHHO-HAYUYHOUN KapTUHBI MUPA.

JleMOHCcTpanuu

IToptpetsl: Apucroteinb, K. Jlunuei, K. b. Jlamapk, 3. K. Cenr-Unep, K. Kiosre, Y.
Hapsus, C. C. YetBepukos, U. W. [lImanwraysen, /I:x. Xosnnen, /1. K. benses.

Tabauner 1 cxembl: «Cucrema kuBoi nmpupoas! (o K. JImHHe0)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GOPMHUPOBAHUSA NPHUCIOCOOJEHUN y pacTeHUd u
’kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra nyrtemectsus Y. lapsuna», «Haxonku
Y. Tapsuna», «®opMbl 60pLOBI 3a cyliecTBoBaHHE», «Ilopoabl roybeii», « MHoroobpasue
KyJIBTYypPHBIX (GOpPM KalycThl», «Ilopoibl JIOMAIIHUX »KUBOTHBIX», «CxemMa o0Opa3oBaHUSA
HOBBIX BHZ0B (mo Y. JlapBuHy)», «CxemMa COOTHOIIEHWS ABYIKYIIUX CHJI 3BOJIIOIHH»,
«OCHOBHBIE TIOJIOKEHUS CHUHTETUYECKON TEOPUH IBOJIIOIIHH».

Tema 2. MUKPO3BOJIIONUSA U €€ Pe3yJIbTaThl

[MomynsAmusa Kak sjaeMeHTapHas equHuna 3Boionuu. COBpeMeHHBbIE METO/bI OIEHKU
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYPHI HOMyJIAui. Vi3MeHeHne TeHOGOH/1a TOMYJIAIUN
KaK 3JIeMeHTapHOEe 5BOJIIIMOHHOE fIBJIeHHE. 3aKOH TeHeTHuJYecKoro paBHoBecus k. Xapaw,
B. BaiinGepra.

dneMeHTapHble (QaAKTOPHI (ABMIKYIME CHUJIBI) 3BOJIIONHU. MyTamMOHHBIN IpOIece.
KombuHaTUBHAsI U3MEHUUBOCTD. /Ipelid reHOB — ciydyaliHble HEHAIpaBJIe€HHbIE U3MEHEHUs
YacToT ajuiejied B momyaAnusax. dddekt ocHoBaTess. dPdexm OYmMbLA0UHO20 20PAbILIKA.
CHuiceHue 2eHemu4ecko20 pasHoobpasus: npuduHsl u caredcmseus. IIposeaerue aggexma
dpelipa 2eHO8 8 OoOABWUX U MaablX nonyaayusax. Mwurparuu. W30sa0us MOIMyJIAIAN:
reorpaduueckas (IpocTpaHCTBEHHAs), Onosioruueckas (pernpoayKTUBHA).

EcrecTBeHHBII OTOOpP — HAMpaBIAIIUNA (AKTOp 3BOTIONHU. POPMBI €CTECTBEHHOTO
0oTOOpa: JIBIIKYIIMH, CTAaOMIN3UPYIONINH, pa3pbIBaOuil (Iu3pynTuBHbIN). [1o10BOI 0TOOD.
Bo3HUKHOBEHNE U 3BOJIIOINSA COIIMAIIBHOTO MMOBEIEHU KUBOTHBIX.

[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK pPe3yJbTaT MUKPO3BOJIIOIUH. BO3HUKHOBEHHE
MPUCIOCOOJIEHNH Yy  OpraHu3MoOB. ApoMopdo3bl W  HUAHOAAANTANUH. [IpumMephl
IIPUCIIOCOOIEHUH Y OpraHU3MOB: MOPQOJIOTUYECKHE, (DU3HOJIOTHUECKHE, OHOXMMHYECKHE,
moBeJieHYeckre. OTHOCUTETLHOCTD IIPUCIIOCO0IEHHOCTH OPraHU3MOB.

Bus, ero xpurepun u CcTpyKTypa. BumooOpa3oBaHHe KaK pe3ysIbTaT MHUKPO3BOJIIOIHH.
N3zonsanusa — wxiodeBord (akTop BHUA000pazoBaHWsA. IlyTh M crmocobbl BUI000pa30BaHMA:
ajurorarpuueckoe (reorpaduyeckoe), CHMIIATPUUECKOe (SKOJIOTHYECKOEe), «MTHOBEHHOE»
(moumuionau3anus, ruépuau3ans). JJTHTeIbHOCTh 3BOJIIOIMOHHBIX ITPOIECCOB.

MexaHu3Mbl GOPMUPOBAHUSA OMOJIOTHYECKOTO PA3HOOOpA3HL.

Ponp »BomOIUOHHON Oumosioruu B pa3paboTKe HAYYHBIX METO/NOB COXPaHEHWUS
O6uopazHooOpa3usa. MUKPOIBOJIIONMUA M KOJBOJIIONUSA MMAPA3UTOB M UX X03s€B. MexaHU3Mbl
(opMupoBaHUA YyCTOMYUBOCTH K aHTUOMOTHKAM U c110coObI 60PHOBI C Hel.

JeMoHcTpanuu

IToptpertsi: C. C. UeTBepukos, 3. Maiip.

Tabnaunel u cxembl: «MyTaruOHHAasg WU3MEHUYHBOCTb», «IlomysIsiiMOHHAsA CTPYKTypa
BUAa», «Cxema mposABJIeHUs 3aKoHA Xapau-—BaiinOepra», «/[BUKyIue CHJIBI 3BOJIIOLUN»,
«DKOJIOTHYecKas U30JIANUA MOMyJIANNN ceBaHCKOU ¢opernu», «I'eorpaduueckas U30aA0UA



JINCTBEHHUIIBI CUOWPCKOM W JIMCTBEHHUIIBI JAypCKOHW», «IlomysisimuOHHBIE BOJIHBI
YHCJIEHHOCTH XUIITHUKOB W XKepTB», «(Cxema JIEHMCTBUS €CTECTBEHHOTO OTOOopa», «DOpMbI
O60pbOBI 3a cyllecTBOBaHUEe», «VHAyCTPUAJIBHBIA MeJaHu3M», «KuBble HCKOIIaeMbIe»,
«IToKpOBUTENILCTBEHHAsA OKPacKa >KHUBOTHBIX», «IIpemympeskmaroniasi OKpacka >KUBOTHBIX»,
«®usnosiornyeckue agantanun», «[[pucnocobjeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIHFHOCTH >,
«Kpurepuu Buma», «Buabl-gBoiiHMKH», «CTpykTypa BuAa B npupose», «Crmocobsr
BUZI000pa3oBaHusA», «[eorpadmueckoe BHA00Opa3oBaHWE TPEX BHUJIOB JIAHBIIIEH »,
«DKOJIOTHYECKOe BHI000pa3oBaHe BUIOB CUHUI», «[lomurmionabl pacreHuii», «KamyctHo-
peZeuHbIN THOPUI».

Ob6opyzoBanue: repbapuy pacTeHUU, KOJUIEKIIUN HACEeKOMBIX, Uyuesia ITUI] U 3Bepeil ¢
IIpUMepaMU Pa3INUHBIX IPUCIOCOOJIEHNH, dydyesia ITUIl U 3Bepell pa3HBbIX BUOB, repOapuu
pacTeHui OJIM3KUX BU/IOB, 00Pa30BaBIINXCSA PA3JTUYHBIMU CITOCOOAMM.

JlaGopaTopHas padoTa «BbIsfBIIeHE UBMEHUYUBOCTH y 0COOEH OJTHOTO BHUAA».

JladopaTopHaa pa6Oora «IIpucnocobsieHHsI OpPraHU3MOB ¢ WX OTHOCUTEJIbHas
11eJ1eCO00Pa3HOCTh».

JIadopaTopHasa padora «CpaBHeHHe BUAO0B 110 MOP(OJIOTHYECKOMY KPUTEPHUIO».

Tema 3. MakKpO3BOJIIOIIUA U €€ PE3y/IbTaThI

MeTonpl W3y4eHHs MaKpoOdBOJMOnuU. [laje0oHTOJOTUYECKHE METOAbl U3YUeHUs
sBosonuu. [lepexoabie GOPMBI U GUIOTEHETHUECKHUE PSIbI OPTAHU3MOB.

Buoreorpaduueckre Metonbl u3ydeHus sBosoonuu. CpaBHeHHe (GJopsl U (ayHBI
MAaTEPHUKOB U OCTPOBOB. buoreorpaduueckue obactu 3eMiyin. BUABI-9H/IEMUKH U PEJTUKTHL.

IOMOpHOJIOTHUECKHE U CPAaBHUTEIHFHO-MOP(OJIOTHUECKE METO/IBI U3YUEeHUs SBOJIIOIUH.
leHeTHueckre MeXaHU3MBbl SBOJIIOIIN OHTOTE€HE3a U IOSBJIEHUS YBOJIIOIMOHHBIX HOBIIIECTB.
lomosiornyHbple U aHAJIOTUYHBIE OpraHbl. PyauMeHTapHblEe OpraHbl U aTaBU3MBI.
MoJiekyIApHO-TeHETUUECKe, OWOXUMHUYECKHE U MaTeMaTH4YeCcKue MEeTObl H3yUeHUs
sBosiionU. ['omosiornuHble TeHbl. COBpeMeHHble MeTObl IOCTPOeHUs (PUIoTeHeTUYeCKUX
JlepEBBEB.

XpOMOCOMHBIE MyTaI[UU U SBOJIIOIUSA T€HOMOB.

OOmue 3akoHOMepHOcTH (mpaBmuia) BBoJONMU. IIpuHuyun cmeuvl @GyHKUUIL.
Heob6paTtuMocCTh 3BOTIONMY. ATalITUBHAA pagualusa. HepaBHOMEPHOCTH TEMIIOB 3BOJIFOIUH.

JeMOHCcTpanumu

IToptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mwosuiep, 9. I'eKKkeb.

Tabauiel v cxeMbl: « PUIOTeHETHYECKUH PSII JIOMIAIA », « ADXEONITEPUKC», «3Bep0o3yObie
AIIEPHI», «Creronedasnsl», «PurnoduTer», «CemeHHbIE MAIIOPOTHUKU »,
«buoreorpadpuyeckre 30HBI 3emau», «JIpelid KOHTHHEHTOB», «PenukThl», «HauajpHbIE
CTauyl SMOPHOHAJIPHOTO PpAa3BUTUS IMO3BOHOYHBIX JKHUBOTHBIX», «['OMOJIOTUYHBIE |
aQHAJIOTUYHBIE OpraHbl», « PyAUMeHThI», «ATaBU3MbI», «XpOMOCOMHBIE HAOOPHI Ue0BEeKa U
IIUMITaH3e», «[JITaBHbIe HAIPaBJIEHUS SBOJIIOMUN », « O0IIe 3aKOHOMEPHOCTH DBOJIIOIHH ».

Ob6opy/ioBaHUe: KOJUIEKIIMHU, repOapuu, MYJISDKA HMCKOIIAeMBIX OCTaTKOB OPTaHU3MOB,
MYJISI?KH TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PyZIUMEHTAaPHBIX OPTraHOB U aTaBU3MOB, KOJUJIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BuTHe KU3HU HA 3eMJ1e

Hayunble rumore3bl MPOUCXOXKAEHHs KU3HU Ha 3emsie. AOMOTeHe3 U TaHCIEPMUS.
JloHay4JHBIE TIPE/ICTaBJIEHUs O 3apOXKAEHHUHU JKU3HU (KpeannoHU3M). ['UIoTe3a MOCTOSIHHOTO
CaMO3apOXK/JeHUsA XKU3HU U e€ ompoBep:keHue onbiTamu ®. Penu, JI. Cnayuitannasnm, JI.
[Tacrepa. [IpoucxoxaeHue 3 KU3HU U aCTPOOUOIOTHS.



OcHOBHBIE BSTambl HeOpPraHWYecKoW sBosonuu. IlmanerapHas (reosorudeckas)
9BOJIIONUSA. XUMHUYECKas 3HBOJIONUA. AOHOTeHHBI CHUHTe3 OpPTaHWYECKUX BEIIEeCTB U3
Heopranndeckux. OnbiTr C. Mwwuiepa u I'. IOpu. O6pa3oBaHue MOJMMEPOB U3 MOHOMEDOB.
KoaniepBatHas rumore3a A. M. Omapuna, rumore3a mnepBuuHoro OysnboHa JIxk. XoszeliHa,
reHetnueckas rumnore3a I'. Méyutepa. Pubosumbr (T. Uek) u rumoresa «mumpa PHK» V.
I'unbepra. PopmupoBanme MeMOpaH 1 BOSHUKHOBEHHE ITPOTOKJIETKU.

Uctopua 3emsn u MeTOAbl €€ wu3ydyeHUA. lIckomaeMmble OpraHUYECKHE OCTATKH.
Feoxponosoruss u e€ weroabl. OTHocuTesrbHAasg U  abOCOJIOTHAsI TE€OXPOHOJIOTHSA.
I'eoxpoHOsIOTHUECKaA IIKAJIA: S0HBI, 3PbI, IEPUO/IbI, STTOXH.

HauasnpHble sTanbl oprasnudeckou 3Bosonun. [losgBaeHne U 5BOTIONUA EPBBIX KJIETOK.
dBosonus MeTabosn3Ma. Bo3HUKHOBeHUE TEPBBIX 3KocucTeM. CoBpeMeHHble MUKDPOOHBIE
OMOIJIEHKN KaK aHaJIOT MHepBbhIX Ha 3emuie coobmiectB. CTpoMaTosuThl. IIpokKapuoOTBI U
9YKapHUOTHIL.

[TpoucxoxaeHre 3yKapuoT (cuMOHoreHe3). IBOIIOIMOHHOE TPOUCXOKIAEHNE BUPYCOB.
[IpoucxoxjeHrue MHOTOKJIETOUHBIX OpPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TpYIIII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOIUN BbICHINX pacTeHul. OCHOBHBIE apoMOp(dO3bl PACTEHUMN.
Beixos pacrenuil Ha cyury. IlosBiieHMe CHOPOBBIX pacTeHUN U 3aBOE€BaHUME HUMH CYIIIU.
CemenHbie pacteHus. IIpoucxoxeHre IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tanbl HBOJIIOIUU KUBOTHOTO Mupa. OCHOBHbIe apoMOP(O3bI KUBOTHBIX.
Bengckasa ¢ayna. KemOpuiickuii B3pbIB — IIOSBJIEHHE COBPEMEHHBIX THIIOB. IlepBble
XOP/IOBBIE )KUBOTHBIE. JKU3HB B Bo/Ie. DBOIIONNSA TO3BOHOUHBIX. [Ipoucxoxaenue amdpubuii u
perntunuii. IIpoucxoxaeHne MiIeKONUTAOINX U ITUI. IIpuHIUD KiI04eBoro apoMmopdosa.
OcBoeHue 6eCTI03BOHOYHBIMH U IO3BOHOYHBIMU KUBOTHBIMU CYTIIH.

PazButme xu3HM Ha 3emie IO 3paM U IEPUOZAM: apXeu, IPOTEPO30U, IAIE030H,
Me30304, KaiiHo30U. OOmas XapaKTepUCTUKA KJIMMara M Te0JIOTUYEeCKUX IIPOIIEeCCOB.
[TosiBneHMe U pacuBeT XapaKTEPHBIX OPTAaHU3MOB. YTJIe0Opa30BaHUe: ero YCJIOBUSA U BIUSHUE
Ha ra3oBBbIN cOCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUA — 3KOJIOTUYECKHe KPpU3HUCHI Impouwioro. IIpuduHel U ciencreus
MacCOBBIX BBIMUpaHU. COBpEMEHHBIN SKOJIOTHYECKUI KpPU3HUC, ero ocobeHHocTH. [Ipobiema
coxpaHeHus 6ropaszHoobpas3us Ha 3emIle.

CoBpemeHHas cucTeMa OpraHu4deckoro Mmupa. IIpuHnune! kiaccudukanuu OpraHu3MoB.
OcHOBHBIE cHCTeMaTU4YeCKHe TPYIIIbl OPraHU3MOB.

JleMoHcTpanuu

IToptpetsr: ®. Penu, JI. Cnannannany, JI. [lacrep, . . Meunukos, A. 1. Onapus, /.
Xonpeiin, I'. Mésnep, C. Musiep, I'. FOpu.

Tabmunpt u cxembl: «Cxema onbiTa @. Penn», «Cxema onbita JI. ITactepa 1o usydyeHuto
caMo3apoK/JieHus Ku3Hu», «Cxema onsita C. Muiepa, I'. FOpu», «9Ttansl HeopraHuuecKon
sBoslonMu», «['eoXpoHosorMyeckass MmKaia», «HavyajapHble BTAanmbl  OpPraHUYECKOU
sBOIOIUM », «CxemMa 00Opa30BaHUsA SYKApUOT MyTEM cuMOHoreHe3a», «CHcreMa XUBOU
MIPUPOABI», «Ctpoenue  Bupyca», «ApoMmopd03bl  pacTeHUuil», «PunnopuTeI»,
«OgHOKJIETOUHBbIE BOZIOPOCIN», « MHOTOKJIETOUHBIE BOAOPOCIN», «Mxu», «IlamopoTHUKu»,
«T'osocemeHHble pacTeHUA», «OpraHbl I[BETKOBBIX pacTeHU», «CxeMa pa3BUTHUSA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «IIpocreiimue», «KuimiegHomnosioctHeie», «Ilmockue
yepBU», «YjeHucToHOTHE», «PBIOBI», «3eMHOBOAHBIE», «IIpecMbIKaromIuecs», «IITUIBI»,
«Mnekonurawomue», «Pa3Butume KU3HU B apxeiickol spe», «Pa3BuThe KU3HU B
IIPOTEPO30UCKOU dpe», «Pa3BUTHE KU3HU B NANE030HCKON 35pe», «Pa3BuTHe KU3HU B



Me3030MCKON 5pe», «Pa3Burme XKU3HM B KaWHO30MCKOU 3pe», «CoBpeMeHHas CHUCTeMA
OPraHUY€eCKOro MUpa».

ObopynoBanue: repbapuy pACTEHWH PA3JIMYHBIX OT/EJIOB, KOJUIEKIIUH HACEKOMBbIX,
BJIQKHBIE IIpernapaTrhl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUJIEKIIUM HTJIOKOXKUX, CKEJIEThI
MTO3BOHOYHBIX >KMBOTHBIX, Uyueyia ITHUI[ U 3Beped, KOJUIEKIIMU OKAMEHEJIOCTeH, IOJIE3HBIX
HCKOIIaeMbIX, MYJISDKH OPTaHUYECKUX OCTAaTKOB OPTaHHU3MOB.

BupryasabHasa jgabGoparopHasa padora «MojenupoBanue onbiToB Muniepa—lOpu
I10 U3y4YEeHUI0 aDNMOTEHHOTO CHHTE3a OPTAaHUYECKUX COEIMHEHUH B IEPBUYHON aTMocdepe».

JIaGopaTropHasa pabora «li3yueHue M ONHCAaHHE WCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB».

IIpakTuueckasa pab6ora «l3ydyeHne 0COOEHHOCTEN CTPOEHHS PpaCTEHU Pa3HBIX
OT/IeJIOB>.

IIpakTnueckass paodora «l3yuyeHne O0COOEHHOCTEH CTPOEHUS IT03BOHOYHBIX
JKUBOTHBIX ».

Tema 5. ITpoucxoxkaeHne yeJJ0BEKa — aHTPOIIOTE€HE3

Paznens! v 3a1aum aHTPOIIOJIOTHU. MeTO/ bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEJICTABJIEHUN O IPOUCXOKIAEHUN YesI0BeKa. Pelurno3Hble BO33PEHU.
CoBpeMeHHbIe HayUHbIE TEOPHH.

CxozicTBO UesioBeKa € JKUBOTHBIMH. CHcTeMaTHyecKoe IIOJIO)KEHHE 4YeJIOBEKa.
CBuzleTeIbCTBA CXO/ICTBA UeEJOBEKAa C JKUBOTHBIMH: CpPaBHUTEJIBHO-MOPQOJIOTHUECKUE,
sMOpuoJsiornuecKkre, (PU3M0I0ro-onoXuMuUeckre, IMoBesieHYeckrue. OTJINYUSA YeJIOBEKA OT
JKUBOTHBIX. [IpAMOX0kK/ieHNe 1 KOMILJIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE TOJI0BHOTO
MO3ra ¥ BTOPOU CUTHAJIBHOU CHCTEMBI.

JBwxkymue cunabl  (dakTopbl) aHTPONOreHe3a: OHOJIOTUYECKUE, COLHMAJIbHBIE.
CooTHolleHe OM0JIOTUYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE  CTaIUM  AHTPOIIOTeHe3a. PaHHMe  4Yes0oBeKOOOpa3Hble  00E3bSHBI
(IIPOKOHCYJIBI) ¥ PAHHHE MOHTHABI — OOIIMe MPeJKU YeT0BEKOOOPA3HBIX 00e3bsAH U JIIOJIEN.
ABCTpasionIUTEKN — JBYHOTHE IpeAKu Jrofied. YUesoBeK yMeJsbll, IepBble U3TOTOBJIEHUSA
opyauu Tpyza. YenoBek NPAMOXOAAINUU W IEPBBIN BBIXOJ JIOZied 3a mnpenaenbl ADpUKU.
UesoBek renjieIbOEPrCcKUi — OOIMUU NPEOK HEaHJEePTAJTbCKOTO YeJIOBeKa UM 4YeJIOBeKa
pasyMHoro. YesioBek HeaHAEPTAJIbCKUN Kak BUJ JIIOZEH XOJIOJHOTO KjauMaTa. YesioBek
Pa3yMHBIIl COBPEMEHHOTO THIIA, /IEHHUCOBCKUM YeJIOBEK, OCBOEHHE KOHTHHEHTOB 3a
npenenamu Adppuku. [lajieoreHeTrka 1 1ajeoreHOMHUKA.

OBOJIIOIYA COBPEMEHHOTO uesioBeka. EcTecTBeHHBI OTOOD B HOMYJIAIMAX UesIOBEKA.
MyTanuoHHbIN npouecc U noauMmopdusm. IlonyiannoHHble BOJIHBI, Apelid reHoB, MUTpAIUs
U «3(PdeKT oOcCHOBATEJIA» B MOMYJIAINUAX COBPEMEHHOTO UeJIOBEKA.

Yenoseueckue pachl. [IoHsaTHEe 0 pace. bosibliine pachl: eBporeouiHasA (eBpa3uiicKasi),
aBcTpasio-HerpouHas (SKBaTOopHaibHasA), MOHTOJIONAHAS (a3MaTCKO-aMepUKaHCKasa). Bpems
U IyTU paccejeHUs 4YesjoBeKa II0 IUIaHeTe. EJWMHCTBO dYesioBeueckux pac. Hayunasd
HECOCTOATeJIbHOCTh pacu3Ma. IIpucnocoGseHHOCTh YesioBeKa K Pa3HbIM  YCJIOBUAM
OKpy:kamwieil cpeasl. Biusanue reorpaduyeckoil cpeasl u apeiida reHoB Ha MOPdOJIOTHIO U
(pusnosoruio yesoBexa.

MexaucuuiInHapHble MeToAbl B dusudeckod (OHMOJIOTMYECKOM) aHTPOIOJIOTUM.
OBOJIIOIIMOHHAA AHTPOIOJIOTHUA UM  MaJ€0AaHTPONOJIOTUSA  YeJIOBEUECKUX  IOIMyJIALUHN.
BuocornuanpHble  uccae0OBaHUA NPUPOABI  4YesjoBeka. lcciemoBaHWe — KO3BOJIIOIUU
OMOJIOTUYECKOTO U COIIMAIBHOTO B UeJIOBEKeE.

JleMoHCcTpanuu



IMoptpetst: Y. lapBuH, JI. Jluku, A. . Porunckuii, M. M. 'epacumos.

Tabnauner m cxembl: «MeTo/IbI AHTPOMOJIOTUU», «['OJIOBHOM MO3Tr Ue0oBeKa»,
«YesnoBekooOpa3Hble 00e3bsHbI», «CKeJleT YeJoBeKa U CKeJleT MINMIaH3e», «PyIuMeHThl U
aTaBU3MBbI», «/IBHKyIllMe CHJIBI QAHTPOIIOTEHe3a», «IJBOJIIOINOHHOE [IDEBO YeJIOBEKa»,
«ABcTpasonuTek», «YesoBeK yMeabIii», «YeloBeK IPAMOXOAAIIUN», «J/[eHUCOBCKUU
yesioBek» «HeaHzepranbipl», «KpoMaHboHIBI», «IIpeiku desoBeka», «IATalbl 3BOJIIOIHMU
geJioBeKa», «Pachl uesoBeka».

Ob6opyzioBaHue: MyJIsI?KU OKaMeHeJIOCTEMN, TPEeIMETOB MaTEPUAIBHOMN KYJIbTYPbI IIPEIKOB
yesioBeKa, pemnpoayknuu (dororpaduu) kKapTuH ¢ MHUQPOJOTHUUYECKUMH U OHOJIEHCKUMH
CIOJKETaMHU IIPOUCXOXKJEHUSA YesjoBeKka, (ororpadpuu HAXOJOK MCKOIIAEMBIX OCTATKOB
YyeJIOBEKa, CKeJIeT UesI0BeKa, MOJlesIb uepelia yejioBeKa U Yepena HIMMIIaH3e, MOJeJIb KUCTH
YyeJIOBeKA U KUCTHU IIUMIIaH3€e, MO/IEIU TOpCca MPEAKOB YeJI0BEKaA.

JladopaTopHaa paOora «l3yueHne OCOOEHHOCTEN CTPOEHHs CKeJIeTa YeJIOBeKa,
CBA3QHHBIX C IPAMOXOXK/IEHUEM ».

IIpakTuueckas padora «/3yueHne 5KOJIOTHYECKUX aJallTalui YeJI0BeKa».

Tema 6. 39xosorua — HAyYKa O B3aNMOOTHOIIEHUAX OPraHUu3MOB W
HAJOPraHU3MEeHHBIX CHCTEM C OKPY:KAIOIel cCpeou

3apok/ieHre W pa3BUTHE dKosioruu B Tpyaax A. I'ymbosnpara, K. @. Pyawe, H. A.
CeBeprioBa, J. I'ekkesnsa, A. Tenciu, B. H. CykauéBa. Pazzenbl u 3agaum sKosoruu. CBs3b
BKOJIOTHH C APYTUMU HAyKaMH.

Metoap! sxosioruu. [losieBble HAOIO/IEHNS. DKCIIEPUMEHTHI B 9KOJIOTHU: MPUPOJHBIE U
sabopatopHble. MojielupoBaHue B SKOJOTMH. MOHUTODUHT OKpY:KaloUeNd  Cpefbl:
JIOKQJIbHBIN, PETHOHAJIBHBIA U TJI00ATbHBIH.

3HaueHHe SKOJIOTUYECKUX 3HAHUU /I UesioBeKa. DKOJIOTHYecKOe MUPOBO33peHNe KaK
OCHOBa CBfA3el uYeJsioBeYecTBAa € IpUpoAoil. POpMHpOBAHUE 3SKOJOTUYECKOW KYJIBTYPBI U
BKOJIOTUYECKON I'PaMOTHOCTH HaceJIeHUs.

JeMOHCcTpanuu

IToptpetoi: A. I'ymboabar, K. ®@. Pyawe, H. A. CeBepuios, d. I'ekkesnb, A. TeHcau, B. H.
Cykaués.

Tabsuipl 1 cxeMmbl: «Paziespl 5Koorun», « MeTo/ibl 9KOJIOTuN», «CxeMa MOHUTOPUHTA
OKpY>Kamlllel cpesibl».

JIaGoparopHasi padoTa «l3yuyeHre MeTOI0B SKOJIOTHYECKUX UCCIET0OBAHUM ».

Tema 7. OpraHu3aMsl U cpeja OOUTAHUS

dkosiornueckre GaKTOppl U 3aKOHOMEPDHOCTHM UX JelictBuA. Kiaccudukanusa
OKOJIOTHYECKUX  (aKTOpOB: abMOTHUYECKHe, OMOTHYECKHe, aHTpomoreHHnle. OOmue
3aKOHOMEPHOCTHU JIeHCTBUs 3KOJI0THYeCKHX akTopoB. [IpaBuino muaumyma (K. Illnpenres,
10. JIubux). TosiepaHTHOCTD. DBPUONOHTHBIE I CTEHOOMOHTHBIE OPTAHU3MBI.

Abuornueckne GhakTopsl. CBET KaK SKOJIOTHUECKUH (akTop. /lelicTBIe pa3HBIX YYaCTKOB
COJIHEYHOT'O CIIeKTPa HAa OPraHUu3Mbl. DKOJIOTUYECKHUE TPYNIbl PACTEHUH U KUBOTHBIX II0
OTHOIIEHUIO K cBeTy. CUrHasibHasA posib cBeta. PoTonepruoausm.

TemnepaTypa kak skosiormueckuiul dakxtop. JlelicTBue TeMIeparypbl Ha OPraHU3MBL.
[TolikunoTepMHBIE W TOMONOTEPDMHBIE OpPTaHU3MBbI. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

BnaxkHocTh Kak skosorundeckuil ¢gaxrop. Ilpucnocobienus pacTteHUN K MOAJEPKAHUIO
BoZlHOTO OasaHca. Kiaccudukanusa pacreHWi IO OTHOIIEHHI0O K Boje. IIpucmocobsieHus
SKUBOTHBIX K NU3MEHEHHIO BOJTHOTO PeKUMa.



Cpenpl oOuTaHUSA OPTAaHU3MOB: BOJHASA, HA3€MHO-BO3AYIIIHAA, ITIOYBEHHAs, TUIyOMHHAA
MOATIOYBEHHAs, BHyTpHOpraHu3MeHHas. PU3NKO-XUMHUUeCcKre O0COOEHHOCTH cpes OOUTaHUs
opranu3moB. [IpucrnocobieHrs OpraHu3MOB K KU3HHU B Pa3HBIX Cpefiax.

Buosornyeckne putmbl. BHelmHue u BHyTpeHHHE PUTMBI. CyTOUHBIE U TOAWYHBIE
putmBbl. [Iprcnoco61eHHOCTh OPTaHU3MOB K Ce30HHBIM U3MEHEHUAM YCA0BUH KU3HMU.

7Kusnennsle popmbl opranu3MoB. [loHATHe 0 ku3HeHHOU dopme. KuzHeHHbIe POPMBI
pacTeHU: JlepeBbsl, KyCTAapHUKHU, KyCTAPHUUYKHU, MHOTOJIETHHE TPaBbl, OJHOJIETHHE TPAaBHI.
JKusznennble GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, adpoOHOHTHI. OcobeHHOCTU
CTpPOeHUs 1 00pas3a KU3HU.

buotnueckne dakTophl. Buzpl OMOTHYECKUX B3aWMOJEHCTBHUHA: KOHKYDPEHIIHS,
XUIHAYECTBO, cuMOMo3 u ero ¢opmbl. I[lapa3uTtmsMm, Koomepanus, MYyTyaJu3M,
KOMMeHcau3M (KBapTHPAHTCTBO, HaxyieOHm4YecTBO). Herpoduueckre B3amMoelCTBUS
(Tommueckue, dopuyeckue, dpadbpudeckue). 3HaUeHHE OHMOTUYECKUX B3aUMOJEHCTBUU s
CYII[eCTBOBAHUS OPTAHU3MOB B cpejie ooutanusA. [[pUHINIT KOHKYPEHTHOTO UCKITIOUEHU .

JleMOHCcTpanuu

TabauIbl U CXeMBI: «DKoJioruueckue pakTopbl», «CBETOBOH CIIEKTDP», «DKOJIOTHUYECKHE
TPYNIbl  JKUBOTHBIX 10 OTHOIIEHWI0 K  CBeTy», «TeIlIOKpOBHBIE  JKUBOTHBIE»,
«XO0JIOMHOKPOBHBIE JKUBOTHBIE», «®DU3MOJOTUYECKHE aJANTAIIUA KUBOTHBIX», «Cpemsbl
obuTaHWsA OpPraHU3MOB», «buosiornyeckue puUTMBI», «Ku3HeHHBIE (POPMBI paCTEHUI»,
«?KuzHeHHbIe HOPMBI KUBOTHBIX», «JKOCUCTEMA IINPOKOJIICTBEHHOTO Jieca», « JKOCHUCTEMA
XBOUHOTrO Jieca», «llemn nuranus», «XuIIHAYECTBO», «Ilapazutusm», «KOHKypeHIHs»,
«Cumbmo3s», «KommeHcanazm».

Ob6opynoBaHue: Tepbapuu pacTeHHUN U KUBOTHBIX, IPUCIOCOOJIEHHBIX K BIIMSAHUIO
Pa3JIMYHBIX DHKOJOTUYECKHX (AKTOpPOB, TrepbapuMl CBETOJIOOMBBIX, TEHETIOOUBBIX U
TE€HEBBIHOCJIUBBIX PACTEHUU, CBETOIIOOMBbIE, TEHEIOOUBbIE 1 TEHEBBIHOCIVBBIE KOMHATHBIE
pacreHus, repbapum U KOJUIEKIUH TeIUIOJTIOOUBBIX, 3UMOCTOHMKHUX, MOPO30yCTOHUYMBHIX
pacTeHuil, yydesa NTUI] U 3Bepeil, repbapuu pacTeHUN, OTHOCAIIUXCA K TUTpoduTam,
kcepoduram, mMe3odpuTaM, KOMHATHBIE PACTEHUS JIAHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX,
oOUTAIOIINX B PA3HBIX Cpeiax, repbapuu U KOJUIEKIIUH PACTEHUH U KUBOTHBIX, 00J1a/1al0IIIX
yepTaMH IPUCIIOCOOJEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBUHM »KU3HU, repbapuu u
KOJUIEKIIUM PACTEHUI U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (HOPM, KOJUIEKIIUU KUBOTHBIX,
YYaCTBYIOIINX B PA3JIUYHBIX OMOTUYECKUX B3aUMO/IECTBUAX.

JIabopaTopHasa paGora «BblsABiIeHHE NPHUCIOCOOIEHUN OPraHU3MOB K BIIUSHHIO
CBETa».

JIabopaTopHasa paGora «BblsgBIeHHE NPHUCIOCOOJIEHUN OPraHU3MOB K BIIUSHHIO
TEMIIEPATYPBI».

JIabopaTopHasa paGora «AHaTOMUUYeCKHe OCOOEHHOCTH PAaCTeHUU W3 Pa3HBIX MECT
oOHUTaHUS».

Tema 8. Ik010THUSA BUAOB U MOMYISAIIHH

OKOJIOTHYECKHE XaPAKTEPUCTUKY TTOMy Aun. [Tomyssanus kak 61noornyeckas CUCTeMa.
Ponp HeomHOpOAHOCTH cpenbl, GU3NYECKUX OaphepoB M O0COOEHHOCTEN OMOJIOTUU BUIOB B
(GopMUpOBaHUN NTPOCTPAHCTBEHHOU CTPYKTYpbl mnomynAanuil. OCHOBHBIE IIOKa3aTesn
MOMMYJIAIMUA: YHNCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHAsA U IOJIOBAsA CTPYKTYPa, POKIAEMOCTD,
IIPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPAITUSL.

JKoJIoTUUeCcKas CTPyKTypa nomyaanuu. OlleHKa YUCJAEeHHOCTU MOMyasanuu. JuHamMuka
MNOMyJIAIMU U €€ peryasanus. buoTudyeckuil NOTeHIUAA NOmyisAuuu. MojiesnpoBaHue
AUHAMUKU Tomysisanuu. KpuBble pocTa YHUC/IEHHOCTH MNOMyaAnuu. KpuBble BbIKUBAHUA.



Perynsamnusa 4YucieHHOCTH NOMYJIANUN: PoJb (GAKTOPOB, 3aBHUCAIIUX U HE 3aBUCAIIUX OT
IUIOTHOCTHU. DKOJIOTHYecKue crpaTeruu BuioB (r- u K-crparerun).

[Tonatue 06 sKoIOTMUECKOW HUIIe Bujaa. MecroobuTanue. MHOromMepHasi MOZEJb
akosormueckou Huiu J>x. M. XaTunHcoHa. Pa3zmeps! sKosioruueckod HUInu. [loTeHnmastbHas
1 peain30BaHHas HUIIIHU.

Bupa kak cucrema mnomysAnuid. Apeasibl BUAOB. BUJibl U UX KU3HEHHbIE CTPATETHU.
OKOJIOTUYECKHNE DKBHUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUs ¥ MUTpAIUil JKUBOTHBIX. DbHOJIOTMUEeCKHEe WHBa3uU
YyKEPOIHBIX BUJIOB.

JleMOHCcTpanuu

IToptpert: Ix. . XaT4YWHCOH.

Tabuibl u CXEeMBI: «IKOJIOTHUECKUE XapaKTepUCTUKU TIOITYJISIITAH »
«IIpocTpaHCTBEHHAsl CTPYKTypa TMOMYJIANUN», «Bo3pacTHble HHUPaMUABI TOIYJIAIIAN»,
«CKopoCcTh 3acesieHHs] TOBEPXHOCTU J3eMJIM Pa3JMYHBIMH OpraHudMamu», «Mojenb
sKoJiorudeckor Hummu /. M. XatunHCcoHa».

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKITUH KUBOTHBIX.

JIadopaTopHasa padora «IIpucnocobiieHns ceMsH PaCTEeHHH K PACCEeJIEHHUIO».

TeMa 9. DK0JIOrHA COOOLIECTB. IKOJOTNYECKHUEe CUCTEMBI.

Coob1ecTBa opraHu3mMoB. buoreHo3 u ero crpykrypa. CBA3U MeKJly OpraHU3MaMH B
OuoIeHo3e.

JkocucreMa kKak OTKpbiTasg cucrteMa (A. k. TeHciau). ®PyHKIMOHAJIbHBIE OJIOKH
OpPraHu3MOB B 3KOCHUCTeMe: IIPOJIYIIEHThI, KOHCYMEHTHI, peAayrneHThl. Tpoduueckre ypoOBHH.
Tpoduueckue nienu u cetr. AOMoTHUECKHe OJIOKH 3KocucTeM. [I0UBBI ¥ MJIBI B 9KOCHCTEMAX.
KpyroBopoOT BelllECTB U IOTOK SHEPTHUH B 3KOCHCTEME.

OcHOBHBIE TOKasaTeJd HKOcHUCTeMbl. buomacca W HOPOAYKIUA. ODKOJOTUUYECKUE
MMUPAMHU/IbI YK CceI, 0MOMaCChl U SHEPTHU.

Jlunamuxa  sxocucmem. Kamacmpoguueckue  nepecmpoiiku. @Payxkmyauuu.
HamnpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COODIIECTB — CyKIleccuU. IlepBUYHBIE U BTOPUYHBIE
CYKIleCCMM W WX NPUYUHBI. AHTPOIIOTeHHbIE BO3JIEMCTBHS Ha CyKIeccud. KimmMakcHoe
coobiecTBo. briopazHooOpas3ue W IOJIHOTAa KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
COOOIIIECTB.

IIpupojiHbIE BKOCHUCTEMBI. JKOCUCTEMbl 03€P U pex. dKocucmembl Mopell U OKeaHos.
dxocucmemuvl myHOP, 1ecos, cmeneil, NYCMblHb.

AHTpOIIOTreHHBIe 3KOCUCTEeMBbl. ArposkocucreMma. ArponeHo3. Paznanuua wmexnay
QHTPOIIOTEHHBIMU U MMPUPOJHBIMH SKOCHUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. 'oposackas diopa u dayHa.
CunaHTponu3anus Tropojickoil ¢ayHbl. buosiornueckoe U XO3AHWCTBEHHOE 3HaYeHUE
arpo’KocucTeM B ypOOIKOCHUCTEM.

3akoHoMepHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJIEMCTBUM OpPraHU3MOB B
akocHucreMax. Poabv kackadHozo aggexma u eudos-adugukamopos (karouesvix 8udos) 8
dyHkyuoHupogsaHuu askocucmem. llepeHoC 5HeprUU U BelIECTB MeEXKAY CMeXHBIMU
SKOCHCTEMaMU. YCTOWYMBOCTh OPraHU3MOB, TMOMYJANMUN W OSKOCHUCTEM B YCJIOBUAX
€CTEeCTBEHHBIX U aHTPOIIOTEHHBIX BO3/IEMCTBUM.

MexaHu3mbl 8030elicmeus 3azps3HeHuUll pAasHblX Mmunoe Ha CcYbopeaHU3IMEHHOM,
OpP2aHU3BMEHHOM, NONYAAUUOHHOM U OIKOCUCMEMHOM YPOBHAX, OCHOBbL 3IK0./102UHECKO20
HOPMUPOBAHUS AHMPONO2eHHO020 8030eticmeusn. MeTo0I0Ths MOHUTOPUHTA €CTeCTBEHHBIX
U QHTPOIIOT€HHBIX IKOCHUCTEM.



JeMoHCcTpanuu

IToptpert: A. /I:x. Tenciu.

Tabaume! u cxeMbl: «CTpyKTypa OUo1eH03a», «DKOCHUCTEMA ITUPOKOJIMCTBEHHOTO JIeca»,
«JKOcHCTeMa XBOWHOTrO Jieca», «DyHKIIMOHAIbHBIE TPYIIBl OPTaHU3MOB B 3KOCHCTEME>,
«KpyroBopor BeljecTB B B3kocucTeMe», «llemn mnurtanusa (macrOuinHasg, AeTPUTHAS)»,
«JKOJIoTHYecKass  MHUpaMHuJla  YHced»,  «IJKOJIOTUUecKas  IHUpaMuza  OMOMacchl»,
«DKoJIoruuecKkas mupamuza sHeprun», «ObpasoBanue 0osiota», «IlepBHYHAS CYKIIECCHS»,
«BoccraHoBIeHHE Jleca IMOcse IoXapar», «JKOCHcTeMa o3epa», «ArponeHos», « KpyroBopor
BEIIIECTB U MOTOK YHEPTUU B arporieHose», «[Ipumeps! ypOoskocucTeM ».

Ob6opyzioBanue: repbapum pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uydyesia MTHUIl U 3Bepel,
repbapuu KyJIbTyPHBIX U JUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHue u onrcaHre ypo0sKOCUCTEMBI».

JladopaTopHaa paOora «l3yueHne pasHOOOpa3us  MEJIKHUX  ITOYBEHHBIX
YIEHNCTOHOTHUX B PA3HBIX SKOCUCTEMAX».

ArcKypeusi «JKCKypcus B TUITUUHBIN OuoreorieHo3 (B yOpaBy, Oepe3HsK, eJIbHUK, Ha
CYXOJIOJIbHBIA WJIM TOMMEHHBIN JIYT, 03€P0, 00JIOTO)».

AKcKypeus «IKCKYpPCHUs B arpO3KOcUCTeEMY (Ha IT0JIe WK B TEITMYHOE XO3HCTBO)».

Tema 10. Buocgepa — riro6aipHasa 3KOCUCTEMA

Buocdepa — obmeruianerapHas 000i0uKa 3eMJId, T€e CYIIECTBYET WJIU CYIeCTBOBAIA
JKU3Hb. PazBuTHe mpejcTaBaeHn o bumocdepe B Tpyzax J. 3occa. Yuenne B. 1. BepHaackoro
o 6uocdepe. Obactu 6mocdepsl U eé coctaB. JKuBoe BelecTBo brocdepsl 1 ero QyHKITHH.

3aKOHOMEPHOCTH cyllecTBoBaHUsA 6mocdepnl. OcobeHHOCTH 6Mocdephl Kak ri100aTbHON
sKocucTeMbl. JlMHaMmuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BelectB U
OuoreoxmMmuYecKye UKJIIBI (YT1epo/ia, a30Ta). PUTMHUYHOCTS sBJIeHU# B Orocdepe.

3oHanbHOCTh OMocdepsl. [ToHATHE 0 6BrioMe. OCHOBHBIE OMOMBI CYIIH: TYH/[PA, XBOUHBIE
Jleca, CMelllaHHbIe U IIMPOKOJIMCTBEHHBIE Jleca, CTelld, CaBaHHBI, ITyCTBIHU, TPOIIUUECKUE Jieca,
BBICOKOTOPB:A. KituMaT, pacTUTeIbHBIN U 2KUBOTHBI MUP OMOMOB CYIIIH.

Crpyktypa U JYHKIUA JKUBBIX CHCTEM, OIleHKAa HX peCypCHOro IOTeHIHajaa u
ouocdepHbIX PYHKITHUI.

JeMOHCcTpanuu

ITopTpetsl: B. . BepHajackuii, 3. 310cc.

Tabsuip! u cxemsl: «I'eocdepst 3emnn», « KpyroBopot azora B mpupose», « KpyroBopor
yTjiepojia B Ipupoae», « KpyroBopoT Kucsopojia B npupoze», « KpyroBopot Bo/ibl B IPUPOAE»,
«OcHOBHBIE OHMOMBI cymu», «Kimmatuueckue mosica 3emuu», «TyHzapa», «Tamra»,
«CwmemanapIi  Jjiec», «lllupokosucTBeHHBIN Jiec», «Cremb», «CaBaHHa», «IlyCThIHS»,
«Tponmueckuii jec».

Ob6opynoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKITUU KUBOTHBIX.

Tema 11. Yest0Bek U OKpyxkamouiasa cpeja

OKOJIOTHYECKHE KPU3UChI W WX TPUYUHBL. BozzaeiicTBue uyesoBeka Ha Oumocdepy.
3arpsi3HeHUe BO3JyIIHON cpenbl. OxpaHa Bo3Ayxa. 3arpsA3HeHUe BOAHOUN cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue nmoussl. OxpaHa MOYBEHHBIX pecypcoB. VI3MeHeHUe KuMara.

AHTpDOIIOTEHHOE BO3/l€liCTBUE Ha PpAaCTUTEJIbHBIM U KUBOTHBIM Mup. Oxpana
PaCTUTEILHOTO U >KUBOTHOrO Mupa. OCHOBHble NPUHIUIIBI OXpaHbl HpUpoAbl. KpacHble
kHuru. Ocobo oxpansembie npupoxaHbie Teppuropun (OOIIT). Boranmmueckuwe cajmpl u
300JI0TUY€eCKIe MTapKHU.

OcHOBHblEe TPUHLIUIBl yCTOWUMBOTO Pa3BUTHSA  4eJOBeYeCTBA U IPUPOABI.
ParuonaspHOe TPUPOJIONIOIb30BAaHUE U COXpaHEHUEe OMOJIOTUUECKOTO Pa3HOOOpa3us 3eMIn.



Obmue  3aKOHOMEPHOCTH  IVIOOAJIBHBIX  OJKOJIOTUUECKUX  KpusucoB. OcobeHHOCTH
COBPEMEHHOTO KPU3UCA U €T0 BEPOSTHBIE MTOCIECTBUA.

PazButme MeTO/I0OB MOHUTOPUHTA PA3BUTHA OIACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemnble uccaedosaHus nepexoda K pecypcocbepezarouieil U KOHKYPEHMOCNOCOOHOI
9Hepecemuke.  buosaoz2uveckoe — pasHoobpazue u  6Obuopecypcvl.  HayuonanvHwvle
UH@OpMayuoHHble cucmemvl, obecneuusarowue docmyn K UH@GOpMAYUU MO COCMOSHUIO
omoeabHblx 8U08 U Ikocucmem. OCHOBbL IKOpeabuarumayuu dxocucmem u cnocobo8 6opvoOvL
¢ buonospeicdeHuamu. PexoHCMPYKYUA MOPCKUX U HA3EMHbBIX IKOCUCTIIEM.

JleMOHCcTpanuu

Tabnaumel u cxeMbl: «3arpsi3HeHHe aTtMocdepbl», «3arpsA3HeHue TUAPOchEpPHI»,
«3arpsi3HeHHe IIOYBbI», «IlapHUKOBBIH 3ddekT», «Ocobo oxpaHsAeMble ITPUPOJHBIE
TeppuTOpUn», « Mozaesu ynpasiisieMoro Mupa».

O6opynoBanue: ¢ororpadum OXpaHAEMBIX PacTeHUH U JKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit ®eneparnuu, KpacHoi KHUTH pervoHa.



II. INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUA ITPOT'PAMMUBI 11O BMOJIOT'TN
HA YPOBHE CPEJJTHEI'O OBIIIEI'O OBPASOBAHMUA

JINUYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBAaHUA K pe3yJIbTaTaM OCBOEHHs OOyJarOIUMUCH
IIPOrPaMM CpeJIHETO 00I1ero 00pa30BaHUA: JIMYHOCTHbBIE, MeTAalIpeAMeTHBIE U IIP€e/IMETHHIE.

B cTpyKType JUUYHOCTHBIX PE3yJIbTaTOB OCBOEHHs MPOTPaMMBbI IO OHMOJIOTHU BbIJI€JIEHBI
CIeAYIOIINE  COCTABJIAIOIIME: OCO3HAHHE OOYJaoIIMMHUCA POCCHUCKON  TpaKJaHCKOM!
WJIEHTUYHOCTU — TOTOBHOCTH K CAaMOPA3BUTHUIO, CAMOCTOATEJIBHOCTU U CAMOONpEeJIEHUIO,
Haau4due momusayuu K oOyuyeHHI0 OMOJIOTUH, Ue/neHanpas/neHHoe pas3sumue BHYTPEHHUX
yOex/IeHUH JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IEHHOCTEW U MCTOPUYECKUX TPAAUIINUA PA3BUTHA
OMOJIOTUYECKOTO 3HAHUSA, 201MOBHOCMb U CNOCOOHOCMb OOYUAIOIIUXCS PYKOBOACTBOBATHCS B
CBOEU  JIeATEJIbHOCTH  I|€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAAUYUE NPABOCO3ZHAHUS SKOJOTUUYECKON  KYJIBTYPHI,
cnocobHocmMu cmasumbs eI U CTPOUTD KU3HEHHBIE TIAHBI.

JIM9HOCTHBIE Pe3y/IbTaThl OCBOEHUS IIPOTPAMMBI MO0 OHMOJIOTHU JIOCTUTAIOTCS B €UHCTBE
y4eOHON U BOCHUTATEJIbHOU JAEATETHHOCTH B COOTBETCTBHU C TPAJUIIMOHHBIMU POCCUUCKUMU
COITUOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B
obIlecTBe MpaBUJIaMHA W HOPMaMH TMOBEJEHUSA U CIIOCOOCTBYIOT ITpOIleccaM CaMOITO3HAHUS,
CaMOBOCIIMTAHUSA U CAMOPAa3BUTHUSA, Pa3BUTH BHyTPEHHEN MO3ULINU JUYHOCTH, TIATPUOTU3MA U
YBOKEHMS K 3aKOHY W IPABOIOPSAAKY, YeJIOBEKY TPyZa U CTapIleMy IOKOJIEHUIO, B3AUMHOI'O
yBaKEeHUs, OEpeKHOrO0  OTHOIIEHUS K  KyJIbTYPHOMY  HACJHENHI0 W  TPaJUIUAIM
MHOTOHAIIMOHAJIBHOTO Hapoa Poccuiickoii ®efeparium, Ipupoze U OKpy:Kalolei cpeze.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yIeOHOTO IIpe/iMeTa « BHOJIOTHsI» JTIOJI?KHBI OTPAKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIHNXCsA PYKOBOJICTBOBAaThCA COOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTU, CHUCTEMOU II€HHOCTHBIX OpHUEHTAlluid, WO3UTUBHBIX BHYTPEHHUX
yOeXX/IeHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[€HHOCTSIM POCCHHCKOTO OOIIEeCTBa,
pacuvpeHye KU3HEHHOTO OIBbITA M OIBITA JIEATESLHOCTH B IPOIECCE PeaTn3alid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM JeATeIbHOCTH, B TOM UHCJIe B YACTHU:

1) rpas’kAaHCKOTO BOCITUTAHUA:

cOOpPMHUPOBAHHOCTh TPAXKAAHCKOW IO3UNHMU oOOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WIeHA POCCUHCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX NpaB U 00sA3aHHOCTEH, yBaKeHHWE B3aKOHa U
IIPaBOIOPS/IKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOU JIeATETLHOCTU MPU CO3JaHUU YUE€OHBIX ITPOEKTOB,
pellleHnH y4eOHBIX U II03HAaBaTEIbHBIX 33/1a4, BBIITOJTHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTDH  OIPENEJIATh COOCTBEHHYHIO IIO3UIIUI0 110 OTHOIIEHWIO K SBJIEHHUAM
COBpPEMEHHOU KU3HU U O0BSICHATD €€;

yMeHHUE yYUTBHIBATh B  CBOHUX JIEUCTBUSX  HEOOXOJIMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJIEUCTBUSA JIIOZEN C PAa3HBIMU YOEXKIEHUAMHU, KyJIbTYPHBIMU IEHHOCTSIMHU U COIUATLHBIM
MI0JIOJKEHUEM;

TOTOBHOCTh K COTPY/IHUYECTBY B IIPOIIECCE COBMECTHOTO BBINIOJIHEHUS YUYeOHBIX,
II03HABATEJIbHBIX U HCCJIEI0BATEbCKUX 33J1a4, YBAXKUTEJIBHOTO OTHOIIEHUSA K MHEHUIO
ONIIOHEHTOB IIPH 00CY>K/IEHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CO/IEPKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOMU J1eATeIbHOCTH;

2) NAaTPUOTHUYECKOTO0 BOCIIUTAHUA:



chOpMHPOBAHHOCTH POCCUHCKON TPa’KAAHCKOU HIEHTUYHOCTH, ITATPUOTU3MA, YBAKEHUS
K CBOEMY HapoOy, UyBCTBa OTBETCTBEHHOCTHU IepeZ; PoamHOM, ropiocTu 3a ¢BOU Kpai, CBOIO
PosnHy, cBOM SI3BIK U KYJIBTYPY, IIPOIIJIOE U HACTOSAIIee MHOTOHAITMOHAILHOTO Hapoyia Poccun;

IIEHHOCTHOE OTHOIIIEHWE K IIPUPOJHOMY HACJEAWI0 H TaMATHHUKAM IIPUPOJIbI,
JIOCTHKEeHUsIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CITOCOOHOCTH OIIEHUBATh BKJIAJ], POCCHHUCKHX YYEHBIX B CTAaHOBJIEHHE W Pa3BUTHE
Ouosioruy, IOHMMaHUsS 3HAaYeHUs OWOJIOTHUH B IO3HAHWHM B3aKOHOB IIPUPOABI, B >KU3HU
YyeJIOBEKa U COBPEMEHHOTO O0IIEeCTBa;

ujiefiHas yOeXK/IEHHOCTh, TOTOBHOCTD K CITy»KeHHI0 U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyzip0y;

3) IYXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOTO HAPO/Ia;

chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO ITOBEIEHUS;

CITOCOOHOCTH OIEHUBATh CUTYallMI0 U MPUHUMATH OCO3HAHHBIE PEIIEHUs], OPUEHTHUPYSChH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIa/Ia B IIOCTPOEHHE YCTOHUYHUBOTO Oy/IyIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM pOJUTENSM, CO3JaHHI0 CeMbH Ha OCHOBE
OCO3HAHHOT'O IIPUHATHS IIEHHOCTEH CEMENHOU KU3HU B COOTBETCTBUHU C TPAAUIIUSAMU HAPOJIOB
Poccuuy;

4) 3CTETUYECKOr0 BOCIIUTAHUA:

ACTETHYECKOEe OTHOIIEHWE K MHUPY, BKJIFOYAsl SCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYZAa, OOIECTBEHHBIX OTHOIIIEHUH;

IMOHUMAaHHEe SMOIIMOHAIBHOTO BO3/IENCTBYS JKUBOU IIPUPO/IBI U €€ IeHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHWIO B PA3HBIX BHUJIAX HCKYCCTBA, CTPEMJIEHHE IPOSBIISATH
KayecTBa TBOPUYECKOH JIMYHOCTH;

5) ¢uaugeckoro BOCHUTAHUA, (GOPMUPOBAHUSA KYyJbTYpbl 3J10POBbA U
SMOIIMOHAJIHPHOTO 0JIATOIIOIYIHA:

MMOHUMAaHUE U peayin3alus 3/I0pOBOro B 6e30macHoro obpasa KU3HU (3/10pOBOe MMUTaHHUE,
co0JTr0/IeHre TUTHEHHYeCKUX MIPAaBWJI U HOPM, cOaJITaHCHPOBAHHBINA PEXKUM 3aHATHH U OT/bIXA,
perysspHas ¢usuyeckass aKTUBHOCThH), OEpEXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O
OTHOIIIEHUS K COOCTBEHHOMY (DH3UUECKOMY U IICUXHYECKOMY 3/I0POBBIO;

IIOHUMAaHWEe I[€HHOCTH TMPaBWJ WHAUBU/YAJIbHOTO U KOJUJIEKTHBHOTO 0€30I1acHOTO
IIOBEJIEHUS B CUTYAIIUsX, YTPOKAIIIUX 37J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHUE IOCJEACTBUN U HENPUATHUS BPEAHBIX MPHUBBIUEK (YIIOTpeOJIeHUs aJKOTOoJIs,
HApPKOTUKOB, KYpEeHUsI);

6) TPYyIOBOTO BOCITUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HaHUE [IEHHOCTH MacTepPCTBa, TPY/0I00HE;

TOTOBHOCTh K  AaKTUBHOH  JEeATEJbHOCTH  TEXHOJIOTUYECKOM W  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATh, IJIAHUPOBATh M CAMOCTOSITEJIBHO BBIIIOIHATH
TaKYyI0 JIeSITeJIbHOCTbD;

WHTEPEC K Pa3InuYHbIM cepaM mpodecCHOHATBHON JeATETbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIH BBIOOD OyayIel nmpodeccuu U peayiln30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TLJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 0OpPa30BaHHUIO M caMOOOpPA30BAHUIO HA MPOTSKEHUU BCer
JKU3HHU;

7) 9KOJIOTHYECKOIO BOCIIUTAHUA:

AKOJIOTHYECKH Tiesieco00pa3Hoe OTHOIIIEHHE K MMPUPO/Ie KaK UCTOYHUKY JKU3HU HA 3eMIie,
OCHOBE €€ CYIIIeCTBOBAHMUS;



MIOBBIIIIEHNE YPOBHA 3KOJIOTUYECKON KyJbTYpHI: MPUOOpETeHNe OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OIIEHKU UX BO3MOKHBIX ITOCJIEACTBUN /IJI1 OKPYKaIOIIel cpe/ibl;

OCO3HaHUE IT100IBHOTO XapaKTepa 9KOJIOTHYECKUX ITPOo0jIeM U MyTel X pelleHns;

CIIOCOOHOCTH UCHOJIb30BaTh IIpUOOpeTaeMble MPU U3yUeHUU OMOJIOTUM 3HAHUA U YMEHUS
IIPU peIIeHUU MPoOJIeM, CBA3aHHBIX C PAllMOHAJIBHBIM IIPUPO/IONOJIb30BaHUEM (COOIIO/IeHNEe
IIPAaBWJI TIOBEJEHUSA B MPUPOie, HAMPABJIEHHBIX HA COXpAaHEHHE PAaBHOBECHS B DYKOCHCTEMAX,
OXpaHy BHUJIOB, 9KOCHUCTeM, Orocdepsl);

aKTUBHOE HENPUATHE JIEHUCTBUM, MPUHOCAIIUX BpeJ, OKPY’KAIoIel IPUPOIHOU cpeie,
yMeHHe IIPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUYECKHE TOCIIE/ICTBUSA MPEIITPUHIMAEMBIX
JIeVICTBUU U IPeJOTBPAILATh UX;

HAJINYUE Pa3BUTOTO SKOJIOTHUYECKOTO MBIIIJIEHHUs, SKOJIOTHUUYECKON KYJIBTYPhI, OIBITA
JIeSITeJIbHOCTH  DKOJIOTHYECKOW HAIPABJIEHHOCTH, YyMEHHs pYKOBOJICTBOBAThCA HMHU B
MMO3HABATEJIPHON, KOMMYHUKATUBHOM M COIMAJIbHOM IPAaKTUKE, TOTOBHOCTU K YYacTHIO B
MIPAKTHYECKOU JeATETbHOCTU SKOJIOTHUECKON HAIPaBJIEHHOCTH;

8) meHHOCTH HAYYHOTO MO3HAHUS:

cOOpMHUPOBAaHHOCTh MHPOBO33PEHUs, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH © OOIIECTBEHHOW IPAaKTUKHW, OCHOBAaHHOTO Ha JUaJIoTe KYJbTYp,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B ITOJIUKYJIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHME  SI3BIKOBOM WM YWUTATEJIbCKOM  KyJIbTyphl KaK  Cpe/CTBa
B3aMMO/IEHCTBUS MEXK/Ty JIIOIbMHU U IO3HAHUS MUPA;

MMOHUMaHUEe CcHelUUKA OMOJIOTUH KaK HAyK{, OCO3HAHHs €€ poJii B (OPMHUPOBAHUU
pPallMOHAJIPHOTO HAYYHOTO  MBIIUIEHUS, CO3JJaHUM  I€JIOCTHOTO  IIpe/CTaBleHus 00
OKpY’KaIoIlleM MUPE KaK O €IMHCTBE IPUPO/IbL, YeJI0OBeKA U OOIIeCTBa, B TO3HAHUYU IIPUPO/HBIX
3aKOHOMEPHOCTEe! U pelleHnU ITpobJieM cCoOXpaHeHUs IPUPOIHOTO PABHOBECHUS;

yOeKAEHHOCTh B 3HAUMMOCTH OHOJIOTHU /JI1 COBPEMEHHOU IUBUJIN3AIUN: obecrieueHus
HOBOTO YPOBHS Pa3BUTUSA MEIUIIUHBI, CO3/IaHNE NMEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelIaTh pecypcHble TpobJieMbl pa3BUTHSA YeJI0BEUECTBA, IOKUCKA IyTeH BBIXO/A U3 IT100abHBIX
HKOJIOTUYECKUX ITP00JIeM U obecrieueHus Iepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIIIOHATIBHOMY
HCII0JIb30BAaHUIO IPUPOJHBIX pecypcoB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IOJIyUeHUU OMOJIOTHYECKUX 3HAHUU B IIEJISAX MOBBIIIEHUS 00IIeH
KYyJIBTypbl, €CTeCTBEHHO-HAyYHOU TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouxcs, popMupyeMoi Ipu U3ydeHnr OUOJIOTHH;

IIOHUMaHUe CYyIIHOCTU MeTOZ0OB IIO3HAHUS, HCIOJIb3yeMBbIX B €CTeCTBEHHBIX HayKax,
CIOCOOHOCTH WCIOJIB30BAaTh IOJy4aeMble 3HAHUSA Ul aHAIW3a U OOBACHEHUs SBJIEHUU
OKPY’KAIOIIET0 MHpPA U NPOUCXOAAIINX B HEM H3MEHEHUH, yMeHUe JieJlaTb 0OOCHOBaHHbIE
3aKJIIOUeHUs Ha OCHOBe Hay4HbIX (DAaKTOB U HMEIIIUXCA JAHHBIX C IeJIbl0 IOJIyYeHUs
JIOCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS IS pPelleHUs
1po6sieM B peayIbHbIX JKU3HEHHBIX CUTYaIUAX;

OCO3HAaHUE LIEHHOCTH HAyYHOU JeATeIbHOCTU, TOTOBHOCTH OCYIIECTBJIATH IMPOEKTHYI0 U
M CCIIeZIOBATEIBCKYIO JIeTeIbHOCTh UHAVBU/IyJIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYeHHI0O HOBBIX 3HAHUU II0 OMOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMU
MIOTPeOHOCTAMU.

METAITPEAMETHDBIE PE3YJ/IBTATDBI



MeranpeiMeTHbIE PE3YJIbTaThl OCBOEHUS y4eOHOTO mpezmMera «Buosiorns» BKJIIOUAIOT:
3HAUUMBble JJi (POPMHUPOBAHHUA MHUPOBO33PEHHs OOYJAOIIUXCA MEKAUCITUTIIMHAPHbIE
(MexXTIpeMeTHbIE) OOIIeHayYHbIE TMOHATHUA, OTPAKAIOIIHUE IEJTOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CIeruduKy MEeTOAOB IO3HAHWs, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BeEIIeCTBO,
SHEPTHs, ABJIEHUE, IIPOIECC, CICTEMa, HAYYHBIA (PaKT, MPUHITHII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TeOpHs, HCCIeN0OBaHUe, HAOIIOeHne, W3MepeHHe, 5SKCIEePUMEHT U JpYyTHUe);
yHUBepcaJibHble yueOHbIe JelcTBUA (IT03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE),
obecnieunBatomue @GopMupoBaHre (YHKIMOHAJIBHONW TPAaMOTHOCTA U  COITUAJIBHOM
KOMIIETEHITMH  OO0yJaloIHuXCcsl; CHOCOOHOCTh OOyYaIIIUXCA HCIIOJb30BAaTh  OCBOEHHBIE
MEXXIUCITUIIMHAPHbIE, MUPOBO33PEHUECKHE 3HAHUSA U YHUBEpPCAJIbHbIE YUeOHbIE JIEHCTBUS B
[I03HABaTEeJIbHOU U COLIMAJIBHOU IIPAKTHKE.

B pesysbpraTe usydeHuss OHOJIOTMHM Ha YPOBHE CpEIHEr0 OOIIero oOpa3oBaHUA Y
obyuarorerocsi OysiyT copMHUpPOBaHbI IMO3HABATEJIbHbIE YHHUBEPCAIbHBIE YUeOHbIE JEHCTBUA,
KOMMYHUKATHUBHbIE YHUBEPCAJIbHBbIE YydeOHble JeHCTBUA, PETYJISTUBHBIE yHUBEDPCAJIbHBIE
y4eOHbI€E JIeHCTBHs, COBMECTHAsI JIEATETbHOCTD.

MeranpeiMeTHbIE Pe3yJIbTaThl OCBOEHHS IIPOTPAMMBI CPeIHEr0 00Iero obpa3oBaHUs
JIOJKHBI OTPaskaTh:

OBJ1afieHHue YHUBEPCAIbHBIMHA YY€OHBIMHU IO3HABATEIbHBIMU J€HUCTBUAMM:

1) 0a30BbIE JIOTHYECKHE JeHCTBUA:

CaMOCTOSITEJTFHO (DOPMYJIMPOBaTh U aKTyaJIU3UPOBaTh MPOOJEMy, paccCMaTpUBaTh eé
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOEHUM 3HAHWUU IPHEMBI JIOTHYECKOTO MBINUIEHUs (aHaIM3a,
CHUHTe3a, CpaBHEHUs, KJaccu@UKaIuu, 00O0OIEeHHs), PACKPHIBATh CMBICT OHOJIOTHYECKHUX
MOHATUHN (BBIAENATh HX XapaKTepHble TNPU3HAK{, YCTAaHABIUBATh CBS3U C JIDYTUMU
IIOHATHSAMH);

OTpeesIATh MU JIeATEeIbHOCTH, 33JlaBas IapaMeTpbl U KPHUTEPUHM UX JOCTHKEHWUI,
COOTHOCHUTH Pe3yJIbTAThI JIeSITEJIBHOCTH C IIOCTABJIEHHBIMH IIEJISIMU;

HCIIOJIb30BaTh OHOJIOTHYECKHE TOHATHUA Ui OOBbsICHEHUS (PAKTOB W SBJIEHUU >KUBOU
IIPUPO/IBI;

CTPOUTDH JIOTUYECKHE paccykaeHus (WHAYKTHUBHBIE, JeAyKTUBHbIE, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTHBOPEUHs B PacCMaTPUBAEMbIX SIBJIEHUSX, (DOPMYJIHUPOBATh
BBIBO/IBI U 3aKJIFOUEHUS;

IIPUMEHATh CXeMHO-MOJIeJIbHbIE CPEJCTBA JJIA IIPEJICTABJIEHUS CYIIIeCTBEHHBIX CBSA3EH U
OTHOIIIEHUH B U3yYaeMbIX OHMOJIOTHYECKHX O0OBEKTax, a TaKKe IMPOTHBOPEYHN Pa3HOro poja,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IUIAH PEIIEeHHs MPOOJIEMBI C YYETOM aHAIN3a UMEIIINXCS MaTepUATbHbIX
¥ HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KODPPEKTHUBBI B JIEATEJHLHOCTb, OIEHHBATh COOTBETCTBHE PE3yJIbTATOB IIEJISAM,
OIIEHWBATh PUCKH IOCJIEJICTBUI JEATETHHOCTH;

KOODJIMHUPOBATh U BBIINOJHATH PabOTy B YCJIOBUSX PEAJIbHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/IeCTBHS;

Pa3BUBaATh KPEaTUBHOE MBIIILJIEHUE IIPU PEIIeHU U KU3HEHHBIX ITPOOJIEM.

2) 0a3zoBbI€ HCCJIEA0BaTEIbCKHE JCHCTBUA:

BJIQJIETh HABBIKAMH Y4eOHO-UCCIIEIOBATETLCKONM M ITPOEKTHOH JeATeTbHOCTH, HaBbIKaMHU
paspeleHus MpodsieM, ClIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOATEIHPHOMY IOWICKY METO0B
pelIeHns MPaKTUYeCKUX 3a71a4, IPUMEHEHUTO Pa3JIMYHBIX METO/IOB IIO3HAHUS;



WCIIOJIb30BaTh Pa3IMYHbIE BU/BI JIESITEJIBHOCTH IO IIOJyYeHHI0 HOBOTO 3HAHUS, €r0
WHTEpIIpeTaIuy, Tpeodpa3oBaHUI0 U MPUMEHEHUI0 B yUeOHBIX CHUTYallUSAX, B TOM YHCJIE TIPU
CO37JaHU U YUeOHBIX U COIHUATBHBIX ITPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIILJIEHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEN, KITIOUEBBIMU
MOHATHUSAMHU U METO/IaMU;

CTaBUTHh U (POPMYJIMPOBATh COOCTBEHHbBIE 33/1aUll B OOpa30BaTEbHOU JIEATETHHOCTH U
JKU3HEHHBIX CUTYaIHAX;

BBISBJIATh TPUYUHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJU3UPOBATh 33J/1ady, BBIJIBUTATh
TUIIOTe3y €€ peIleHus, HaXOAUTh apTyMEHThI JJIf JOKa3aTeJbCTBA CBOUX YTBEPIKAEHUU,
3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIIEHUS;

AQHAJIM3UPOBATh TIOJIyUeHHbIE B XOZle PeIIeHUs 33J]aud Pe3yJIbTaThl, KPUTHYECKH
OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJISATD IleJIeHANPABJIEHHBIA TOUCK IIE€PeH0CAa CPEACTB M CIIOCOOOB JIEHCTBUA B
IpodeCCUOHATIBHYIO CPELY;

yMeTh IIEPEHOCUTh 3HAaHUs B I[IO3HABAaTEJBHYID M  IIPAKTUYECKyl0 objactu
JKUBHE/IESATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX ITPEAMETHBIX 00JIaCTeN;

BBIZIBUTATh HOBBIE WJIEM, IpejjlaraTh OPUTHHAJIbHBIE IOAXOJbI U PEIIeHHs, CTaBUTh
po0JIeMbl U 3a7[a4H, JIOIYCKAIOI1e aJIbTEPHATUBHBIE PEIIeHU.

3) pa6ora c nHdopmMaue:

OPUEHTHPOBAThCA B PA3JIMYHBIX HUCTOYHUKAX WHPOpMAIuu (TeKcTe yuyeOHOro mocobusd,
Hay4YHO-TIOMYJIAPHOH JIuTepaType, 6MOJOTHUECKUX CJIOBAPAX U CIIPABOUHUKAX, KOMIIBIOTEPHBIX
06a3zax JlaHHBIX, B VIHTepHeTe), aHAIU3UPOBaTh WHGPOPMALMIO PA3JIUYHBIX BUJOB U GOpM
IIpe/ICTaBIeHUs, KDUTUYECKU OIIEHUBATh €€ JIOCTOBEPHOCTh 1 HEIIPOTUBOPEUUBOCTb;

dopmynpoBaTh 3ampochl U MPUMEHATH Pa3JIUUYHblE METO/Abl IPU IIOUCKe U OTOOpe
6uosiormyeckoi nHpopManuu, He06XOAUMOMH /171 BHIIIOJIHEHHUA YueOHBIX 33/1a4;

IpUOOpeTaTh OMBIT UCIOJIB30BAaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOT'O HCII0JIb30BAHUSA PA3JIMIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATEJIPHO BBIOMPATh ONTUMAJIbHYI0 (OPMY IIpe/ACTaBJIeHUus OHOJIOTHUecKOn
nHbopMmanuu (cxembl, rpaduKu, IUATPAMMBI, TaOJIUIIBI, PUCYHKU U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KayecTBe CpeJicTBA NHpH paboTe ¢ OHMOJIOTrHYecKOU
nHbOpMaIend: MPUMEHATh XUMUYecKue, GU3nIecKre U MaTeEMAaTUYECKUe 3HAKU U CUMBOJIBI,
dopmyspl, abbpeBuaTypy, HOMEHKJIATypy, HCIIOJIb30BaTh U IIPe0Opa30BHIBaTh 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATJIS/THOCTH;

BJIaJIETh HABBIKAMHM pACIIO3HABAHUSA W 3AIMUTHl HHGOpPMANUU, HWHOOPMAIMOHHOU
6e3011aCHOCTHY JINYHOCTH.

OBJI1aileHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU 1€ CTBUSIMU:

1) o01IeHue:

OCYIIIECTBJIATH KOMMYHUKAIINMU BO Bcex cdepax KU3HU, AKTUBHO YIAaCTBOBATH B JIMAJIOTE
WIN JUCKYCCUH TI0 CYIIECTBY OOCY»K/1aeMOi TeMbl (yMEHUEe 33/1aBaTh BOIPOCHI, BHICKA3bIBATh
CY’KIEHUSI OTHOCUTEJIPHO BBIMIOJTHEHUS IIPeAIaraeMoyd 3a7jauyd, YYUThIBATh HWHTEPEChl U
COTJIACOBAHHOCTH MMO3UIIHMH IPYTUX YIYACTHUKOB JIUAJIOTA VTN TUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYEHUE COIUMAJIBHBIX
3HAKOB, IPEATIOCHLIIOK BOSHUKHOBEHUSI KOHMIMKTHBIX CUTYAINH, YMETh CMATYaTh KOHMIUKTHI
U BECTU IIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMU criocobamMu OOIIEeHUs UM B3aMMOJIEMCTBHUA, MOHUMATh HaMepeHUs
JIPYTUX JIIOZIEN, TPOABJIATDH YBAXKUTEIBHOE OTHOIIIEHNE K co0eceJHUKY U B KOPPEKTHOU dhopme
(dopmypoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB.

2) COBMECTHAA AeATEJIbHOCTD:

IIOHUMATh M MCIIOJI30BaTh IIPEUMYyIIleCTBa KOMAHAHOU U MHNBUAYAJIbHON pabOThl MpHU
pelieHnH 6MOJIOTHUUECKOH TP00JIeMbl, 000CHOBBIBATH HEOOXOIMMOCTDb IIPUMEHEHUS TPYIIIOBBIX
¢opm B3auMoOzeNCTBYSA TP PeIIeHN N Y4eOHOH 3a7auH;

BHIOUpATh TEMATUKy M METO/bl COBMECTHBIX JEUCTBUM C YUETOM OOIIUX HMHTEPECOB, U
BO3MOKHOCTEH KaXK/0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh II€JI1 COBMECTHOUM JeATeIbHOCTH, OPraHU30BHIBATh U KOOPAUHUPOBATH
JIEUCTBUSA TI0 €€ JOCTUKEHUIO: COCTABJIATH IUJIAH JIEUCTBUU, pacCHpEAessATh POJIU C YIETOM
MHEHUH YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OI[EHMBATh KAUeCTBO CBOET0 BKJIA/IAa U KAXKJOT0 yYACTHUKA KOMaH/Ibl B OOIIUH pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iyIaraTh HOBBIE IMPOEKTHI, OIIEHUBATh HAEU C MO3UIUA HOBU3HBI, OPUTHHAIHHOCTH,
MIPAKTHYECKOU 3HAYUMOCTH;

OCYIIIECTBJIATh ITIO3UTHBHOE CTPATETHMYECKOE IIOBEJAEHUE B PA3JIUUYHBIX CHTYAIUsIX,
MIPOSIBJIATH TBOPYECTBO U BOOOpakeHue, ObITh MHUITUATHBHBIM.

OBJ1ajieHuEe YHUBEPCAJIbHBIMU PEryJIATUBHBIMHY J€UCTBUAMM:

1) caMOOpraHu3anuA:

HCIIOJIb30BaTh OMOJIOTHUYECKUE 3HAHUSA JJIA BBIABJIEHUS IpoOJeM M UX pelleHUus B
JKU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIeJIEBbIE U CMBICJIOBbIE YCTAHOBKU B CBOUX
JIEUCTBUAX U MOCTYIKax II0 OTHOIIEHUIO K >KMBOUM IIPUPOJie, CBOEMY 3/10POBBIO U 37J0POBBIO
OKPYKaIOIINX;

CaMOCTOATEIBHO OCYIIECTBIIATh ITO3HABATEIBHYIO JE€ATEIbHOCTD, BBIABJIATH MPOOJIEMBI,
cTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 33J1aul B 00pa30BaTeIbHOU JI€ATEBHOCTH U
JKU3HEHHBIX CUTYyaIUX;

CaMOCTOATEIBHO COCTABJIATH IJIAH PEIIeHUs MPO0JIEMBI ¢ YUETOM HMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOUTEHUI;

JlaBaTh OI[€HKY HOBBIM CUTYallUAM;

pacUIUpATH PAMKH y4eOHOTO IIpeMeTa Ha OCHOBE JINYHBIX IIPEJIITOYTEHUH;

JleJIaTh OCO3HAHHBIA BBIOOD, apIyMEHTHPOBAThH €TI0, OPaTh OTBETCTBEHHOCTD 32 PEIIIEHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1ocob6cTBOBATh (POPMUPOBAHUIO U MPOSBJIEHUIO MIUPOKOU SPY/IUITUN B PA3HBIX 00IACTX
3HAHUH, IOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OIlEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JeATeJIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LEJIAM;

BJIQ/IETh HaBBIKAaMU II03HABaTeJIbHOU pedieKCur KaK OCO3HAHUSA COBEPIIIaeMbIX 1€ CTBUN
M MBICJIUTEJbHBIX IIPOIIECCOB, HUX Pe3yJbTaTOB M OCHOBAaHUH, WCIOJIb30BaTh IPUEMBI
pedexcun /IS OIEHKU CUTYaIlllH, BBIOOpA BEPHOTO PEIIEHNS;

yMeTb OIeHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIeHUs 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBHI M apPTYMEHTHI IPYTUX IIPU aHAJIN3€ Pe3YJIbTATOB JeATeIbHOCTH;

3) IpUHATHE CEOS U APYTUX:



IIPUHUMATH ce051, HOHUMAas CBOU HEJOCTATKH U JIOCTOUHCTBA;

IIPUHUMAaTh MOTUBBI U apPTYMEHTHI IPYTUX IIPU AaHAIN3€E Pe3yJIbTaTOB JeATeIbHOCTH;

IIPU3HABATh CBOE MPABO U IIPABO APYTUX HA OIIHNOKU;

pPa3BUBATh CIOCOOHOCTH MIOHMMATh MUP C ITO3UIIUU APYTOro UeoBeKa.
ITPEAMETHDBIE PE3YJ/IBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHs COJlep:KaHUA yduebHOro mpeaMera «buosorus» Ha
yTiIyOJIEHHOM YPOBHE OPHEHTHPOBaHbI Ha obecrnieueHre MpoGUIbHOTO 00yIeHUA 00yIatoNUXCs
omosoruu. OHM BKJIIOUAIOT: crnerududeckue il OHOJIOTUN HAyyHble 3HAHUSA, YMEHUA U
CIIOCOOBI JIEMCTBUII 110 OCBOEHUIO, HWHTEPIPETAllMd U IIPeo0pa3oBaHUI0 3HAHUM, BUJIBI
JIeSITeJIbHOCTH TI0 TIOJIyYEeHHUI0 HOBBIX 3HAHUM W UX NMPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK:Ke B peaJIbHbIX KU3HEHHBIX cuTyauusax. [IpegMeTHble pe3ysIbTaThl IPeACTaBIeHbI 110 TOAaM
M3y4YeHusl.

IIpenmeTHble pe3yJIbTaThl OCBOEHUA y4ueOHOTO mpeamera «buosorus» B 10 kaacce
JIOJKHBI OTPaKaTh:

cOpMHUPOBAaHHOCTh 3HAHUU O MECTE U POJIK OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GopMupOBaHNU eCTECTBEHHO-HAYUYHON KAapPTHUHBI MUPA, B NO3HAHUU 3aKOHOB IIPUPOABLI U
pemteHMH 1poOJieM PpaIlMOHAJIBHOTO IPUPOJOINOJIB30BAaHUsA, O BKJIAJ[e POCCHUHCKUX U
3apy0OeXHBIX YUYEHBIX B Pa3BUTHE OUOJIOTHY;

BJIaJIEHUE CHUCTEMOU OMOJIOTUUECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE
OMOJIOTUYECKHE TEDMUHBI U TOHATHUA (PKU3HB, KJIETKA, OpPraHu3M, MeTaboJIn3M, TOMeEOCTas,
CaMOpETYJISIIHSA, CAMOBOCIIPOU3BE/IEHNE, HACJIEICTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE),
ouostoruueckue Teopum (xiaerouHas Teopus T. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHAasi Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. V. BaBuioBa — o 1ieHTpax
MHOT000pa3us U MPOUCXOXK/EHUs KyJIbTYPHBIX PACTEHUI), 3aKOHBI (eITHHOOOpA3HsA MIOTOMKOB
IIEPBOTO TIOKOJIEHUA, pAaCIelUIeHUsA, YHCTOThl TaMeT, He3aBUCHUMOro HacjefqoBaHusa [
MeHzesisi, TOMOJIOTHYECKUX PsFAOB B Hacje/cTBeHHOW usMeHumBoctu H. . Basuiosa),
MIPUHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJIeHEe OCHOBHBIMU METOJIAMU HAYYHOTO ITO3HAHUS, UCIOJIb3YEMbIX B OHMOJOTUUECKUX
HICCJIEZIOBAHUSIX JKUBBIX 0ObEKTOB (OmIMcaHue, n3MepeHue, HabJIIIeHre, SKCIIEPUMEHT);

YMEHHE BBIJIeJIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK HPOKAPUOT U 3YKAPHUOT,
O/THOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM YHCJIe OakTepuil, TpubOB, pacTeHHH,
JKUBOTHBIX U YeJIOBEKA, CTPOEHHS OPTraHOB U CHCTEM OPTaHOB PAaCTEHUM, }KUBOTHBIX, UEJIOBEKA,
MPOIIECCOB KUBHENEATETbHOCTH, IIPOTEKAIONUX B OpPraHW3Max pacTeHUM, >KHUBOTHBIX U
yeJIoBeKa, OWOJIOTMYECKUX IPOIeccoB: oOMeHa BelecTB (MeTaboim3M), IMpeBpaIleHUs
SHEpPruM, OpOKeHUs, aBTOTPOGHOrO U TreTepoTPOGHOr0 THUIOB MUTAHHA, (OTOCHHTE3a U
XeMOCHHTe3a, MUT03a, Mel03a, raMeToreHe3a, SMOpHOTeHe3a, TOCTAMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOKEeHU s, HHAWBU/IyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMO/IEHCTBUsI T€HOB,
reTepo3uca, UICKyCCTBEHHOTO 0TOOPA;

yMEHHE YCTAaHABJIMBATh B3aUMOCBA3U MEXK/y OPTAaHOWJAMH KJIETKU U UX QYHKIUAMU,
CTPOEHHMEM KJIETOK Pa3HbIX TKAHEW U UX PYHKIUAMH, MEK/Y OPTaHAMU U CHUCTEMaMU OPraHOB
y PpacTeHud, KUBOTHBIX U 4YeJjioBeKa W UX (PYyHKIHUAMH, MEXKAY CHUCTEMaM{ OPTraHOB U X
byHKIUAMH, MeKay 3TarlaMu OOMeHa BeIecTB, ATallaMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX
I[UKJIOB OPraHU3MOB, S5TallaMyd S5MOpPUOHAJIBHOTO PAa3BUTHA, TEHOTUIIOM U (HEeHOTHUIIOM,
denoTunom u pakropamu cpeabl OOUTAHNS;

yMeHHe BBIABJIATH OTJIMYUTEIbHbIe NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJIE PACTEHHUU,
JKUBOTHBIX U YeJIOBEKa;



yMeHHe UCI0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OHOJIOTHYECKYI0 TEPMUHOJIOTUIO 1
CUMBOJIUKY JJIsl IOKa3aTeJIbCTBA POJICTBA OPTAaHU3MOB Pa3HbBIX CUCTEMATUUYECKUX TPYTII;

yMeHHe peliaTh OHOJIOTHYecKUe 3a/jaud, BBIABJIATh NPUUYUHHO-CJIE/[CTBEHHBIE CBA3U
MEeXK/Iy WCCIeyeMbIMU OMOJIOTUUECKUMU IIpOIlecCaMi U SABJIEHHUAMHU, JeJlaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHUHU IOJIYYEHHBIX PE3YIbTATOB;

yMeHHe BBITIOJIHATH JIabopaTopHble U MpaKkTUdecKue paboThl, COOII0AATh MpaBuia Ipu
pabore ¢ yaeOHBIM U J1aDOpaTOPHBIM 000PY/IOBaHHEM;

yMEHUE BBIJIBUTATh THIIOTE3bl, IPOBEPATh HX SKCIEPUMEHTAJIbHBIMH CpPEJICTBAMH,
bopmypys e uccaeA0BaHNsA, AHATU3UPOBATH IIOJIyIeHHbIE PE3YJIbTAThI U JI€JIaTh BHIBOIBI;

yMEHHE y4acTBOBaTh B yU4eOHO-HCCJIENOBATEIHLCKON paboTe MO OWOJIOTUH, SKOJIOTHU U
MeJINIIHEe, TPOBOAMMON Ha 0ase IIKOJIbHBIX HAYUHBIX OOINECTB, W MyOJUYHO MPEACTABIISATH
MIOJTyUYeHHbIE Pe3YJIbTaThl HA yUeHUUECKUX KOH(pEpPEeHIUIX;

yMeHHe OIleHMBaTh 3THYECKHE AacIeKThl COBPEMEHHBIX HCCIIe/IOBAaHUN B o0bJiacTu
OmosioTMM M MeAUINHBI (KJIOHMpPOBAaHUE, WCKYCCTBEHHOE OILJIOJIOTBOPEHME, HaIpaBJIEHHOE
M3MeHeHNe TeHOMA U CO3/IaHUe TPAHCTEeHHBIX OPTaHU3MOB);

yMEHHeE OCYIIECTBJIATh OCOBHAHHBIN BHIOOD Oy/tyIel mpodeccoHaTIbHOM eI TeIbHOCTH B
obslact  OWMOJIOTMHM, MEAWUIHUHBI, OMOTEXHOJIOTHU, BETEPUHAPUH, CEJIbCKOTO XOB3SMCTBA,
MUAIIEBOM TPOMBINUJIEHHOCTH, YIVIyOJIATh ITO3HABATEJIbHBIA WHTEPEC, HAIpPaBJIE€HHBIM Ha
OCO3HAHHBIH BHIOOP COOTBETCTBYIOIEd Mpodeccur U MPOAOIKEHHE OMOJIOTHYECKOTO
oOpa3oBaHUsA B OPraHU3AIUAX CPETHETO MPOGECCUOHAIBHOTO U BBICIIIETO 0OpPa30BaHUS.

IIpenmeTHble pe3ysIbTaThl OCBOEHHs ydeOHOro mpeaMmera «buosiorus» B 11 kaacce
JIOJI’KHBI OTPa’kaTh:

cOOpMHUPOBAaHHOCTh 3HAHUU O MECTEe U POJIK OMOJIOTUHM B CUCTEME €CTECTBEHHBIX HAyK, B
bopmMupoBaHNY COBPEMEHHON €CTEeCTBEHHO-HAyYHON KapTUHBI MUPa, B MO3HAHUU 3aKOHOB
IIPUPO/IBI U PEIIEHUHN 3KOJOTUUYECKHUX MTPOOJIEM UeJIOBEUeCTBa, a TAKXKe B PEIIeHUH BOIIPOCOB
PaIOHAIILHOTO IIPUPOJIONIOJIb30BaHUsA, U B (QOPMUPOBAHUU I[€HHOCTHOTO OTHOIIEHHS K
IIpUPOJie, OOINECTBY, YEJIOBEKY, O BKJIaJle POCCUUCKHX U 3apYyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTHY;

yMeHHe BJIAJIETh CUCTEMOU OMOJIOTUYECKUX 3HAHUM, KOTOpasl BKJIIOUAET OIpeJIeJIEHUs U
IMIOHUMAaHUE CYI[HOCTA OCHOBOIIOJIATaloOINX OWOJIOTUYECKHX TEPMHHOB U TOHATUH (BU/I,
sKocHcTeMa, Owmocdepa), Omosornueckre Teopud (BosonHOHHAs Teopus Y. JlapBuHa,
CHUHTeTHYecKass Teopusi sBosonuu), yueHus (A. H. CeBepuoBa — 0 HyTAX W HAIpaBJIEHUSIX
sBosonun, B.M. BepHasckoro — o 6uocdepe), 3akoHbI (reHeTHYeckoro paBHoBecus k. Xapau
u B. Baiinbepra, 3apoasimeBoro cxozacrsa K. M. bapa), mpaBuna (munumyma 0. JIubuxa,
AKOJIOTUUECKOH MTUPaMHU/IbI SDHEPTHH ), TUIIOTe3bI (rumore3a «mupa PHK» V. T'unbepra);

yMeHHe BJIaJIETh OCHOBHBIMHM METOJIAMHM HAyYHOTO IIO3HAHUS, HCIIOJIb3yEMbBIMU B
OMOJIOTUYECKUX WCCIIEJIOBAHUSX JKUBBIX OOBEKTOB M JKocucTeM (omvcaHue, HU3MepeHHE,
Ha0JII0/IeHre, SKCIIEPUMEHT), CIIOCO0OAaMU BBISABJIEHHUs W OLIEHKU aHTPOIIOTEHHBIX N3MEHEHUH B
IPUPOJE;

yMEeHHe BBIZIEIATh CYIEeCTBEHHblE NPHU3HAKW: BHUJIOB, OHUOTEeOIIEHO30B, SKOCHUCTEM U
O6uocdeppl, CTAaOMIM3UPYIOIIETO, ABUIKYIIETO U Pa3PHIBAIOIIETO E€CTECTBEHHOTO OTOODA,
aJUIONAaTPUYECKOTO W CUMIIATPUYECKOTO BHUA000pPAa30BaHUSA, BJIHUAHUSA JABIOKYIIHX CHJI
SBOJIIOIUYM HA T€HO(MOH/ MOMYJIAIUH, MPUCIOCOOJIEHHOCTH OPTaHU3MOB K Cpesie OOWUTaHWUSA,
yepeJIOBaHUS HAIIPABJIEHUN HBOJIIOIMU, KPYrOBOPOTa BEIIECTB M II0TOKA SHEPTUH B
BKOCHUCTEMAX;



yMeHHe YCTaHABJIMBATh B3aMMOCBSA3U MEXKJIy MPOIECCAMH 3BOJIIONUU, JIBUKYIIUMU
CHUJIAMU aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3INYHBIX SKOCUCTEM U MPUCHOCOOJIEHUAMU K HUM
OpTaHU3MOB;

yMEHUE BBISIBJISITh OTJIMIUTEIbHbIE TPU3HAKH KUBBIX CHCTEM, IIPUCTIOCOOJIEHHOCTD BUJIOB
K cpefie oOuTaHus, aOMOTUYECKUX U OMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMOCBS3€EH
OPTaHU3MOB B COODIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHNH B 9KOCHCTEMAaX CBOEU MECTHOCTH;

yMeHHe UCII0JIb30BaTh COOTBETCTBYIOIIHE apTyMEHTHI, OMOJIOTUUECKYI0 TEDPMUHOJIOTHIO U
CUMBOJIUKY ISl JIOKa3aTeJbCTBA POJACTBA OPTAaHU3MOB Pa3HBIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB U Cpe€JIbl OOUTAHUS, €JIMHCTBA UeJIOBEUECKUX pac, He0OXOMMOCTH
COXpaHeHUs MHOroo0pasuis BHJIOB U DKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS IPUPOJBI U
YeJIOBEUECTBa;

yMEeHHe pelaTh OHOJIOTHYeCKHe 3a/a4i, BBIABJATH NPUYUHHO-CJIE/[CTBEHHBIE CBSA3U
MEXKIy WCCIeyeMbIMU OMOJOTUUECKUMU IIpOIlecCaMU U SABJIEHUAMH, JeJIaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHUH IOJIyYEHHBIX PE3YIbTATOB;

yMeHHe BBITIOJIHATH JIabopaTopHble U MpaKTH4YecKue paboThl, COOMI0ATh MpaBujia MpU
pabore ¢ yaeOHBIM 1 J1aOOpaTOPHBIM 000PY/IOBAaHHUEM;

yMeHUE BBIJIBUTATh THIIOTE3bl, IPOBEPATh HX SKCIEPUMEHTAJIbHBIMH CpPEJICTBAMH,
bopmypys 1esTh uccae0BaHusA, AHATU3UPOBATH ITOJIyYeHHbIE PE3YyJIbTAThI U JIeJIaTh BHIBO/IBI;

yMEeHHe yJ4acTBOBAaTh B yUeOHO-HCCJIE/IOBATETHCKON paboTe 1Mo OHOJIOTHUH, SKOJIOTUH U
MeJIUIFHEe, TPOBOAUMON Ha 06ase IIKOJbHBIX HAYUHBIX OOINECTB, U MyOJUYHO IPEACTABIISATH
MIOJTyUYeHHbIE Pe3yJIbTaThl HA yUeHUUECKUX KOH(EPEeHIUIX;

yMeHUEe OLIeHUBAaTh THIIOTE3bl U TEOPUU O IPOUCXOXKJEHUU JKU3HU, YeJiOBeKa U
yeJIOBEYECKUX pac, O IPUUYMHAX, IOCJIEJICTBUAX U CHOcoDax IpeloTBpaIlleHUsA T100aTbHBIX
u3MeHeHUH B 6mocdepe;

yMeHUe OCYIIeCTBJIATh OCO3HAHHBIN BBIOOD OyayIeil mpodeccoOHATbHOMN JIeATEIHHOCTU B
obyacti OWOJIOTMH, 5HKOJIOTUH, IPUPOAOIOIB30BAHUSA, MEJIUIUHBI, OHOTEeXHOJIOTUH,
IICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO3AHCTBA, MUINEBON IPOMBIIIIEHHOCTH, YIIIyOJIATH
[IO3HABATEJIPHBINI WHTEPEC, HANPaBJIEHHbIH HA OCO3HAHHBIA BBIOOD COOTBETCTBYIOIIEH
npodbeccuu U TPOAODKEHHE OMOJIOTUYECKOTO O0pa30BaHUS B OPraHU3AIUAX CPEJHEro
podecCHOHAIBHOTO U BhICIIEr0 00pa30BaHUA.



III. TEMATNYECKOE INTAHUPOBAHMUME _ 10 KJIACC

KoangyecTrBo yacos

JO0PnI

o
1?/11 HaumeHoBaHUE Pa3/ie/IOB M TEM NPOTPaMMBbI | Becero | KoHTposbHbIe | IIpakTHueckue
padoThI padoThI
1 buosiorusa kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/10
2 7KuBbie cucTeMsbl 1 UX U3y4eHUE 2 0.5 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
3 buosiorusa knerku 2 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
4 Xumuueckas OpraHu3anus KiIeTKu 10 1 https://lesson.academy-
content.myschool.edu.ru/06/10
5 Crpoenue 1 GyHKIIUU KIETKU 8 1 2 https://lesson.academy-
content.myschool.edu.ru/06/10
6 OOMeH BellleCTB W IIpeBpallleHHe SHEPTUU B 9 0.5 2 https://lesson.academy-
KJIETKE content.myschool.edu.ru/06/10
7 Hacnencreennas nndopManusa U peainsanus e 9 0.5 https://lesson.academy-
B KJIETKE content.myschool.edu.ru/06/10
8 JKu3HEeHHBIN UK KJIETKA 6 1 https://lesson.academy-
content.myschool.edu.ru/06/10
9 Crpoenue 1 QyHKIIMN OPTaHU3MOB 17 1 1.5 https://lesson.academy-
content.myschool.edu.ru/06/10
10 PasmHoOkeHUe U pa3BuUTHE OPTaHU3MOB 8 1 1.5 https://lesson.academy-
content.myschool.edu.ru/06/10
11 I'emeTnka — Hayka O HaCJIeACTBEHHOCTU U 2 0.5 https://lesson.academy-
M3MEHYNBOCTH OPTaHHU3MOB content.myschool.edu.ru/06/10
12 3aKOHOMEPHOCTHU HaCJIeICTBEHHOCTHU 10 0,5 3,5 https://lesson.academy-
content.myschool.edu.ru/06/10
13 3aKOHOMEPHOCTU U3MEHUYNBOCTU 6 1 https://lesson.academy-
content.myschool.edu.ru/06/10
14 I'eneTnka uesioBeka 3 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
15 Cenexnus OpraHu3MoOB 4 1,5 https://lesson.academy-
content.myschool.edu.ru/06/10
16 BroTexHOJIOTHS U CHHTETUYECKAst OMOJIOTHS 4 0,5 https://lesson.academy-
content.myschool.edu.ru/06/10
17 HTtorosas KOHTpoJibHasA paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5,5 18
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11 KVIACC

KoangyecTrBOo yacos

Ne HaunmeHoBaHUue pa3/ieJioB U T€EM AaexrpoHHbIE (M pOBHIE)
KonTposasbssbie | IIpakTudyeckue
o/ MPOrpaMMbI Bcero o0pa3oBaTeIbHbIE PECYPCHI
padoThI padoThI
1 3apoKJeHre U pa3BUTHE 3BOJIIOIMOHHBIX 4 https://lesson.academy-
HpeﬂCTaBﬂeHHﬁ B 6I/IOJIOFI/II/I Content.mVSChOOLedu.ru/06/11
2 MUKpPO3BOJIIONUA U €€ Pe3yIbTaThI 14 2 https://lesson.academy-
content.myschool.edu.ru/06/11
3 Maxkpo3BOIIONYA U €€ Pe3yIbTaThl 8 1 https://lesson.academy-
content.myschool.edu.ru/06/11
4 KouTpospHblii TecTt mo Teme "MUKpo- u 1 1
MAaKPO3BOJIIOIIMOHHBIE TPOIECCHI"
5 [IpoucxoxaeHue W pa3BUTHE >KU3HU HA 15 1.5 https://lesson.academy-
ZeMiIe content.myschool.edu.ru/06/11
6 IIpoucxoxaenue yeJI0oBeKa - 10 1 https://lesson.academy-
AHTPOIIOTEHe3 content.myschool.edu.ru/06/11
7 KourponpHasts  pabora mo  pasjeny 1 1
"OBosrornusa”
8 IKOJIOTUS — HayKa O B3aUMOOTHOIIEHUIX 3 0.5 https://lesson.academy-
OpPraHU3MOB U HAJ[OPTAaHU3MEHHbBIX CUCTEM content.myschool.edu.ru/06/11
C OKPY2KaIoIeH cpeiou
9 OpraHu3MbI U cpefia O0UTaHUA 9 1.5 https://lesson.academy-
content.myschool.edu.ru/06/11
10 SKOJIOTHS BUIOB U MOIYJISAIUAN 9 0.5 https://lesson.academy-
content.myschool.edu.ru/06/11
11 OKoJIoTUA  cooOIIecTB.  DKOJIOTHUYECKUe 12 0.5 https://lesson.academy-
CHCTEMBI content.myschool.edu.ru/06/11
12 KoHTpOJIBHBII TeCcT 1O TeMe "DKOJIOTHUSA 1 1
BH/IOB, MOITYJIAIIAHN B cO0bI1ecTB"
13 Bbuocdepa — rinobanpHas s3KocucTEMA 1 https://lesson.academy-
content.myschool.edu.ru/06/11
14 Yesr0BeK U OKpyKawIad cpesa 6 https://lesson.academy-
content.myschool.edu.ru/06/11
15 KourponbHass  pabora 1o  pasjeiy 1 1
"9kosorus”
16 HTorosasi KOHTpoJIbHAs paboTa 1 1
OBIIIEE KOJIMYECTBO YACOB I10 102 5 9.5
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