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1. COAEP XAHUE OBYUYEHMUSA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTMM C OOLIECTBEHHBIMH, TEXHHUYECKUMHM M JPYIMMHU €CTECTBEHHBIMH HayKaMmH, (Quiocopuei, 3THKOH,
ACTETUKOH U mpaBoM. Posb Guosnoruu B oOpMUPOBAHUN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HayK.

Mertozabl O3HAHUS KUBOM MPUPOJBI (HAOIIOACHUE, DKCIICPUMEHT, ONUCAaHKEe, U3MEPEHHUE, KiacCH(UKaIMsi, MOACIUPOBAHHE, CTATHCTHYCCKAs
00paboTKa JaHHBIX).

JdeMmoHcTpanum:

IToptpersr: Y. Hapsun, I'. Mennens, H. K. Konbros, [Ixx. Yorcon n @. Kpuk.

Tabnuue! u cxemsl: «MeTOAbI TO3HAHUS YKUBOW TPUPOABI».

JlaGopaTopHble U NpPaKTHYeCKUEe PadoThI:

IIpakTruyeckas padoraNe 1. «cronp30BaHNE PA3IUUYHBIX METOIOB IIPH U3YYEHUU OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

JKussle cucremsl (OMOCUCTEMBI) KaK peAMET U3yueHust 0noaoruu. OTIMYue )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CgoiicTBa OMocHCTeM M HMX pa3HOOOpa3we. YPOBHU OpraHU3aIllMu OMOCHUCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIH,
MOMYJISAUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOreoeHOTHYECKUI ), OMOChEPHBIH.

JdemoHcTpaumnu:

TaGnuie! u cxembl: «OCHOBHBIE IPU3HAKU KU3HU», «Y POBHU OpPTaHU3ALMH KUBOW IPUPOABI».

Ob6opynoBanue: moaens mosiekyisl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XUMHUYECKUH COCTaB KIETKU. XUMHUECKHUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEeHThI. BoJia 1 MUHepalibHbIE BELIECTBA.

@OyHKIIUHM BOABI 1 MUHEPAJIbHBIX BelecTB B KieTke. [logaepxkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHne OenKOB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. He3aMeHHMble W 3aMEHUMBIE aMHHOKHCIOTHI. AMHUHOKHCIOTHBIN
COCTaB. YPOBHHU CTPYKTYpBl OCJIKOBOM MOJIEKYNbI (TIEpBUYHAs, BTOPHUUHAS, TPETHYHAsI U YETBEPTUYHASA CTPYKTypa). XUMHUUECKUE CBOMCTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

depMeHTH — Onosiornyeckue katanuzaropbl. CTpoeHue pepmeHTa: akTUBHBINA LEHTp, cyocTpaTHas crneurduynocts. KopepmenTsl. BuraMunsl.
Otnuuus GepMEHTOB OT HEOPraHMYECKUX KaTaTu3aTOPOB.

VYrneBonpl: MOHOcaxapuabl (TJIOKO3a, pu0o3a W JIe30KCHpHO03a), Arcaxapuasl (caxaposa, JIaKT03a) W IoJucaxapujibl (Kpaxmai, TJIMKOTEH,
nemono3a). buonorunueckue GyHKIIUU YTIIeBOAOB.



Jlunuapsl: Tpurnuuepuabl, ochonunuasl, crepounsl. I'uapodunsHo-ruapododHbie cBoiicTBa. bronornueckue ¢pynkuuu aunuaos. CpaBHEeHHE
YIJI€BOJOB, OEJIKOB U JIMIUAOB KaK UCTOYHUKOB SHEPTHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotunsr — moHomMepsl HykiaenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JIHK. Crpoenue u ¢pyHkuum
PHK. Bunet PHK. AT®: crpoenue u pyHKITUN.

[uTonorus — Hayka o kieTke. Knerounas Teopus — npuMep B3aMMOACHCTBUS UK U (aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knerka kak nenoctHas xuBas cucreMa. OO01uye Npu3Haky KIeTOK: 3aMKHYTasi HapyHas MemOpana, mosiekynsl JJHK kak renernueckuii anmapar,
cUCTeMa CHHTEe3a Oernka.

Tunbl kneTok: ’ykapuoTHuyeckass U mIpokapuorndeckas. OcoOOEHHOCTH CTpPOEHMs NPOKapuOTHYecKOol kieTku. Kierounas creHka OakTepuil.
Crpoenue 3ykapuoTu4ecKoi kieTku. OCHOBHBIC OTJIMYUS PACTUTEIILHON, ’KUBOTHOU U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTE€HKA, MIMKOKAIMKC, UX (pyHkuuu. Ilnazmatuueckas MmemOpaHa, e€ cBOMCTBA M (DYHKIIMH.
[Mutoruasma u e€ opranouasl. OnHnomeMOpanHbie opranoussl kietku: DIIC, anmapar ['onbmxu, mu3ocomsbl. [1omyaBTOHOMHBIE OPTaHOMIBI KIIETKU:
MUTOXOHJAPHH, MaacTuabl. IIpoucxoxnaenne MUTOXOHIpUN U miactud. Bunel minactun. HemeMOpaHHbIe OpraHOMIbl KIETKU: pUOOCOMBI, KJIETOUYHBIH
LEHTp, UEHTPUOJIN, PECHUYKH, )KIYTUKU. DYHKIIMU OpraHOUI0B KJIEeTKH. BrirtoueHusl.

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue sipa: saepHas 000J104Ka, KapuoIia3Ma, XpOMaThH, APbIILKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoncTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bap.

Huarpammsl: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOU NIpUpoae», «PacnpeneneHne XuMUIeCKUX JIEMEHTOB B )KMBOW IIPUPOIIEN.

Tabmuipr u cxemsl: «llepuoguyeckas TabnuIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHHE MOJEKyJbl BOIbD», «buocuHTe3 Oenka», «CtpoeHue
MoJieKyJbl Oenka», «CtpoeHue pepmenTa», «Hyknennosbsle kuciaotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapHOTHUECKOH KIIETKNY,
«CTpoeHue )KUBOTHOU KIIeTKN», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHNe MPOKapHOTHIECKON KIIeTKN», «CTpoeHue sapa KIETKN», «Y TIeBOIbI»,
«JInouaen.

O6opynoBaHHe: CBETOBOM MHUKPOCKOIN, OOOpyAOBaHUE [Jsl TNPOBEACHUS HaAONIONEHUN, W3MEpPEHUM, SKCIIEPUMEHTOB, MHUKpPOIpenapaThl
PacCTUTENIbHBIX, ’KUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JIaGoparophas pabota Ne 1. «/3yyeHne KaTaIMTHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMepe aMUIIa3bl UM KaTanasbl)y».

JIaGoparopHas padora Ne 2. «M3ydeHne cTpoeHus KJIETOK PAaCTeHUH, )KUBOTHBIX U OaKTEpHil 101 MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenaparax u
UX OIUCAHHEY.

Tema 4. ZKu3HenesTeIbHOCTD KJIETKH.

OOMeH BelecTB, UM MEeTa0oInu3M. ACCUMMISIINS (TUTACTUYECKUN OOMEH) U AMCCUMMUIISIUS (SHEPreTHYeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonus3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U YHEPTUU B IOHUMAHUU METAa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BELIECTB U NMPEBPALLIEHUN SHEPTUU B KIIETKE.



dorocunTe3. CBeToBas U TeMHOBast (a3bl porocuuTesza. Peaknuu dotocuuTesa. DddexTuBHOCTH PoTocHHTE3a. 3HAUCHUE (OTOCHHTE3a IS
KHU3HU Ha 3emuie. Bimsinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYoe OaKTepuu. 3HaYCHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIie.

OHepreTudyeckuii 0OMeH B KieTKe. Paciieniienue BemecTs, BbIACICHUE U AKKyMYJIMPOBAaHUE SHEPIHH B KJIETKE. DTalbl SHEPIeTHUECKOro 0OMeHa.
I'mukonu3. bpokenue u ero Buabl. KuciopogHoe OKHCIEHHE, WM KiIeToyHoe abixaHue. OkucnurenbHoe (ocdopunupoBanue. I HEeKTHBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknun marpuuHoro cunresa. I'enerndeckas nnpopmanus u JJHK. Peanuzanus renernyeckoit HHGOpMaIuu B KiIeTKe. | eHeTHUeCKUi KO/ U ero
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — Ouocunrte3 Oenka. Otambl TpaHciasauuu. KoaupoBanue amuHOkHcHIOT. Poinb
pubocom B OmocuHTE3€E OEInKa.

Hexnerounsle ¢opmbl xu3Hu — Bupycsl. Mcropus otkpeitus BupycoB (. V. MBanoBckuit). OCOOEHHOCTH CTPOCHMSI U KU3HEHHOTO IIMKJIA
BUpycoB. bakrepnodaru. bonesHm pacTeHwii, KMBOTHBIX M 4YEIIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynonedummura dvenoeka (BUY) —
B0o30yautens CIINIa. OOpaTHas TpaHCKpUIILMS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacrpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabmuer n cxembl: «Tumbl tuTasws», «MeTtabomu3am», «MUTOXOHAPUS», «DHEPreTHUSCKHd OOMeH», «Xiopormiacty, «DOoToCHHTE3Y,
«Ctpoenne [IHK», «Ctpoenue u ¢yHKIMOHMpOBaHUE reHa», «CuHTe3 Oenka», «[eHernueckuil kom», «Bupyce», «bakrepuoparn», «CtpoeHue u
»u3HeHHbIH 1k Bupyca CITM/]a, 6akrepuodara», «Permkanus JJTHK».

Ob6opynoBanue: moaenu-anmnkanuu «Y asoenue JJTHK u tpanckpuniusy, «buocunres 6enkay, «CTpoeHue KIeTkn», Moaenb cTpykTypst JJHK.

Tema 5. PasMHoKeHUe U MHANBHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knetounblif 1uKi, WM KU3HEHHBIM LUK kieTku. MHTepdaza u muros. [Iponecchl, nporekaromue B uHTepdasze. Pemnmukanus — peaxius
matpuyHoro cunre3a JHK. Crpoenne xpomocoM. XpoMocOMHBIM HaOOp — KapuOTHIl. JIMIJIOMIHBIM M TaluIOWAHBI XPOMOCOMHBIE HAOOPBHI.
Xpomarusl. LluTonornvyeckrie OCHOBBI pa3MHOXKEHHUS U HHAUBUAYAIbHOIO Pa3BUTHUS OPIaHU3MOB.

Henenue knetku — Muto3. Craguu mutosa. [Iporeccsl, npoucxoasiiye Ha pa3HbIX CTaAUIX MUTO3a. bronornueckuii cMpIica MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOXKEHHS OpraHu3MOB: Oecrojioe M MojoBoe. Buasl Oecnosoro pa3sMHOXKEHHs: JAeJeHHE HaJABO€, IOYKOBAaHUWE OJIHO- U
MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHKe, BETETATUBHOE Pa3MHOXKeHHUE. VICKyccTBEHHOE KIIOHMPOBAaHWE OPTaHU3MOB, €r0 3HAYCHHE JJIS CEJICKIIHH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Metio3. Cragun menosa. [Iponeccsl, nmpoucxonsanme Ha cragusax Mmenosa. [loBenenne xpomocom B Mmeiose. KpoccnHrosep. buosnormndeckuii
CMBICJ U 3HaU€HUE MeHo3a.

I'amerorenes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Yy KMBOTHBIX. IlonoBbie kene3bl: ceMEeHHUKU U sSU4YHUKH. OOpa3oBaHHME U Pa3BUTHE
MOJIOBBIX KJIETOK — rameTr (CriepMaTo30ui, SHIEeKIIeTKa) — crepMaToreHes U oBoreHe3. OCOOEHHOCTH CTPOEHUS SHULEKIETOK M CIepMaTO30H]IOB.
OmnonotrBopenue. [laprenorenes.



WupuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (SMOpHOreHe3). OTambl SMOPHOHAIBHOTO PA3BUTHUA y MO3BOHOUYHBIX
KUBOTHBIX: JApoOJieHHe, racTpyisuus, opraHoreHe3. IloctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHS: MPSAMOE, HENpAMOe
(;mmanHOYHOE). BiustHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u paszButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJUU PAa3BUTHS.

JdeMoHcTpanum:

Tabnuup! 1 cxembl: «POpMBI pa3MHOKEHHUS OPraHU3MOBY, «/|BOMHOE OIJIOOTBOPEHHE Y LIBETKOBBIX pacTeHHil», «BererarnBHOe pa3MHOKEHHUE
pacrenmity, «Jlenenue kietku Oakrtepuii», «CTpoeHHE IMOJIOBBIX KIETOK», «CTpoeHne Xpomocombl», «Kierounsiit muximy», «Permmukamms JIHK»,
«Muto3», «Meio3», «lIpsmoe u HenpsMoe pa3BUTHEY, «]'aMeTOreHe3 y MICKOIMUTAIOIINX U YeJI0BeKa», « OCHOBHBIE CTaJUU OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30upl MIIEKONUTAIOLIEro», «Slilleknerka miexkonurarwouero», «KapuokuHes B
KJIETKaX KOpeIlKa JIyKa», MarHUTHas MoJiesIb-anmuKanus «/lenenue kierkn», moaens JJHK, mogens MeradazHoil XpoMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparophas pabota Ne 3. «HaGmroieHue MuTo3a B KJeTKax KOHYMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 4. «M3y4deHue cTpOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKpOTIpEriapaTax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mctopus pa3BuTHs reHeTHUKU. Poib muTonoruu v sMOpUOJIOTUH B CTAHOBJIEHUM MeHETHKHU. Bkian poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE N€HETUKU. MeTo/bl reHeTUKH (TMOpUI0I0rMYECKUH, IMTOTeHETHUECKUH, MOJIEKYJIIpHO-TeHeTu4YecKnit). OCHOBHBIE
T€HETUYECKUE NOHATHUS. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM.

3aKOHOMEPHOCTH HacleI0BaHUs NPU3HAKOB, ycTaHoBIeHHbIE I'. MeHneneM. MoHOTHOpuAHOE CKpeluBaHue. 3aKOH e€AMHO00pazus TnOpuaoB
nepBoro nokosieHus. [lpaBuno nomuHupoBanus. 3aKOH pacillelVIeHHs] TPU3HaKoB. [ nnoTes3a unctoTsl ramer. [lonHoe 1 HeMoIHOE TOMUHUPOBAHUE.

JlurnOpusiHoe CKpeuBaHWe. 3aKOH HE3aBUCHMOIO HAClI€OBaHUS IMpH3HAKoB. L[uTOreHeTMueckue OCHOBBI AMTHOPHIIHOTO CKPELIMBAHMUS.
Ananusupyrouiee ckpemniiBanue. Vcrnonp30BaHne aHAIU3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIETICHHsI T€HOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana no crenjieHHOMY Haciel0BaHHIO reHOB. HapylieHue clienieHus reHoB B pe3yibTare
KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HETHUECKUE KapThI.

I'enetnka mosa. XpoOMOCOMHOE ONpeleiaeHUe Moja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble W TE€TepOraMETHBIE OpPraHU3MBI.
HacnenoBanue npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAsA. POJIb cpeibl B HEHACIIEICTBEHHOW U3MEHYMBOCTU. XapaKTEPUCTHUKA
MOIU(PUKAITMOHHON M3MEHYMBOCTH. BapuanuoHHBIA psa ¥ BapuanuoHHass kpuBas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE M KaueCTBEHHBIE
MPU3HAKH U UX HOpMa peakuuu. CBoHCTBa MOIM(BUKAITMOHHON U3MEHUYNBOCTH.

HacneacTBennas, win reHOTHNHYECKasi, I3MEHUYNBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Mel03 U MOJOBOM MPOIecCC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTalnMoHHas W3MeH4YMBOCTh. Kiaccu¢ukanuss MyTanuid: T'eHHblE, XPOMOCOMHBIE, T'€HOMHble. YacToTa M NPUYMHBI MYTAIMi.
MyrtareHssle ¢pakTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacliecTBeHHOU n3MenunBoctu H. 1. Basuiona.



BHesiepHast Hac1€1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enetnka venoBeka. Kapuotun dvenoBeka. OCHOBHBIE METO/bI I'€HETHKH 4YEJOBEKAa: I'€HEAJIOTMYEeCKHM, ONM3HELOBBIN, IUTOI€HETHUYECKHH,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHUecKuil. COBpEeMEHHOE OIpe/ieIeHne T'eHOTHIIA: MOJIHOTEHOMHOECEKBEHHPOBAHNE, T€HOTUIIMPOBAHHUE, B TOM
yuciae ¢ nomomusto II1P-anann3a. HacnenctBenHsle 3a00eBaHus yenoBeKa: reHHble 00Jie3HHU, 0OJI€3HU ¢ HACIEeICTBEHHOH MpenpacioyioKeHHOCTbIO,
XxpoMocoMHble Oonie3nn. ComaTHyeckhue W TeHepaTHBHbIE MyTanuu. CTBOJIOBBIC KIETKU. [IpHMHIMIBI 370pOBOTO o0Opasa KH3HH, AMArHOCTHKH,
npoGUIAKTUKY U JICUEHUs] TeHETHYEeCKUX Ooie3Hell. Menko-reHeThueckoe KOHCYJIbTUPOBaHHE. 3HaU€HUEe MEAUIIMHCKOM FeHETUKHU B IPEIOTBPAILEHUH
Y JICYCHU U TeHETUYEeCKHX 3a00JIeBaHUI YenoBeKa.

JdemoHcTpanum:

[optpets: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

TaGnuue! u cxembl: «MOHOTHOPUAHOE CKPEIMBAHUE U €r0 LIUTOTEHETUYECKask OCHOBAY, «3aKOH pacIleIICHHUs U €ro IUTOTeHEeTHYeCKas OCHOBAY,
«3aKOH YUCTOTHI Tamer», «JurnbpuaHoe ckpeuuBaHuey, «lluronoruueckue OCHOBBI AMUTMOPUIHOTO CKpeluBaHuUsM», «Meio3», «B3aumoneiictue
QJIENIBHBIX T€HOBY, «I['€HeTHUecKne KapThl PACTEHUN, KUBOTHBIX U YEJIOBEKa», «l'€éHeTuka 1moisa», «3aKOHOMEPHOCTH HACIENOBaHUs, CLEIIEHHOTO C
nojiom», «KapHoTHIBI 4eloBeKa M >KMBOTHBIX», «Buapl m3meHunBOCTH», «MonudpukanyonHas U3MEHUYMBOCThY», «HacnemoBanue pesyc-gaxrtopay,
«['eneruka rpynn kpoBw», «MyTallMOHHAas U3MEHYUBOCTH).

Ob6opynoBanue: Moxaenu-aniumkanun «MoHOrnOpuaHOEe CKpemmBanuey, «HemomHoe noMuHUpoOBaHHE», «JUTHOpPHIHOE CKpEIIUBaHHEY,
«ITepekpéct XpomMOCOM», MHUKPOCKON W MHKpompenapar «/[pozoduna» (Hopma, myTauuu (opMbl KpbUIEB M OKpacku Tena), repoapuii «lopox
ITIOCEBHON».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabota Ne 5. «/M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO M JUTHOPUIHOTO CKPEUIMBAHHMS y JpO30(HIIBI Ha TOTOBBIX
MUKpOIpenaparax.

JIaGoparopHas padota Ne 6. «M3ydyenre MoaAMPUKATMOHHON U3MEHUYUBOCTH, TIOCTPOCHHE BAPUALIMOHHOTO psA/la U BapUALIMOHHOW KPUBOI».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTtauuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBieHue 1 aHalIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U mpoiiecc. 3apokIeHue celleKIuu 1 fomectukanus. Yuenue H. . BaBunoBa o nieHTpax npoucxXokIeHUsI 1 MHOT000Opa3ust
KYJIbTYPHBIX pacTeHUN. LIeHTpbI IPOUCXOKAEHMSI TOMAILIHUX )KUBOTHBIX. COPT, OPO/a, IITaAMM.

CoBpeMeHHbIE METOJABI CeNeKUMU. MaccoBBIi W MHIMBHIYaJbHBI OTOOPHI B CENEKIUH pacTeHUl U KHUBOTHBIX. OIlleHKa 3KCTepbepa.
bnuskoponcTBeHHoe ckpenuBanue — UHOpuauHr. Yucras nuaus. CkpemmBaHue YMCTHIX JUHUM. ['eteposuc, unu rubpuanas cuia. HepoacteeHHoe
CKpeuBaHue — ayTOpuauHr. OtaanéHHas ruOpuamzanus U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 W TMOJIydeHHe MONUIUIONAOB. JlocThxkeHus
CEJIEKIIMM PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorust kak orpacip INpous3BojAcTBa. I'eHHas uHkeHepus. OTanbl co3gaHus pekoMmOuHaHTHOM JIHK M TpaHCreHHBIX OpraHM3MOB.
Knerounas wumnxenepus. Kierounele KyapTypbl. MHKpPOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KioHMpoBaHue  BBICOKONPOIYKTHUBHBIX
CEeNTbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U ATHYeckHe mpodiembl. MO — reneTndecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuipl 1 cxembl: kapta «LleHTpbl MPOUCXOXKIEHHUS U MHOT000pa3usi KyJIbTYpHBIX pacTeHuit», «lloponpl momMamHuX KUBOTHBIX», «Coprta
KYJIBTYPHBIX pacTteHui», «OtmanéHHas rubOpuamsanus», «Pabotel akamemuka M. @. MBanoBay, «[lomummonaus», «OOBEKTH OMOTEXHOJIOTHUNY,
«KneTtouHble KyJIbTyphl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBanue: MyJISDKU TUIOJIOB M KOPHEIUIONOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHHi, repbapuii «CeabCKOX035IiCTBEHHBIE PACTEHUS.

JlabGopaTropHble U NpaKTUYecKue padoThbl:

OKkcKkypcusi«OCHOBHBIE METOIBI M JIOCTHIKCHHS CEIIEKIMU PACTeHWH M IKUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (depmy,
COPTOUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO3SHCTBO, JTA00paTOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAs OHOJIOTHS.

[IpennochiIku BOZHUKHOBEHHUSI SBOJIFOIIMOHHON TeopHuu. DBOJIOLMOHHAS Teopus U €€ MecTo B Ouosioruu. BinsHue 3BOIOLIMOHHONW TEOpUHU Ha
pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CunerenbctBa 3Bomonuu. [lageoHTonornyeckue: MOCIeI0BAaTENIbHOCTh MOSBIEHUS BUJOB B IAJCOHTOJIOIMYECKOM JIETONMCH, NEPEXOJIHBIE
¢dopmbl. broreorpadguueckue: cxoacTBO U paznuune ¢payH U Gprop MaTepUKOB U OCTPOBOB.

3M6pI/IOJ'IOFI/I‘~I€CKI/I€I CXOACTBA U pa3jindusa 3M6pI/IOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeJ'IBHO-aHaTOMquCKHCZ T'OMOJIOTHYHBIC,
aHAJIOTMYHBIE, PYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMUYECKHUE: CXOJCTBO MEXaHHW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OpraHu3MOB.

OBomonnonHas Teopus Y. lapsuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHU3MA. J[BHKYIIHE CHIIBI SBOJIIOLIMU BUI0B 10 JlapBUHY (M30BITOYHOE
Pa3MHOKEHHUE TIPU OTPAHUICHHOCTH PECYpPCOB, HEOTPeaeIEHHAs U3MEHIMBOCTh, 00ph0a 3a CyIIeCTBOBAaHNUE, €CTECTBEHHBIA OTOOD).

Cunternyeckas Teopus sBomtorun (CTI) u e€ 0CHOBHBIE TOJOKEHHUS.

Muxkposontonus. [Tonmynsanus kak eqMHUIA BUIA U 3BOJIOLUY.

JiBmxymiye cuibl (hakTopbl) SBOIOIMH BUAOB B pUpoae. MyTalmoHHbIN npoliecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [lomynsiiiioHHbIE BOTHBI U
npeiid reHos. M3omsamust 1 MUrpanus.

EctectBenHsblil 0TOOp — Hanpasisomui ¢pakTop 3Bosonnn. @opMbl €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yabTar 3BoJtoluu. [Ipumeps! mpucnocobiaeHuit y opraHuzMoB. ApoMop¢ho3bl M U0 TALHH.

Bun u Bunoobpazoanue. Kpurepun Buga. OcHoBHBIE (hopMBbI BUA000pa30BaHus: Teorpaduyeckoe, IKOJIOTHYECKOE.



MaxposBosrorust. @opMbI S3BOIOLUH: (PHiIeTHYECKast, AMBEPTeHTHAsI, KOHBEPTeHTHasI, apaenbHas. HeoOpaTHMOCTh 9BOTIOLINH.

[IpoucxoxaeHue oT HecleHUATM3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenuanu3anusa. AJanTUBHAS pagualus.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mroep, A. H. CeBeprios.

Tabnuue! u cxemsl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiiey, «3apoIbIIN MO3BOHOYHBIX )KUBOTHBIXY», «ApxeonTepukcy, «@opmbl 60pHObI 32
cyuiectBoBanue», «EctectBennblit or60p», «MHoOroo0pasue copToB pacTeHuit», «MHoroodpasue nopo kUuBOTHbIXY, «l[lomymsuuny, «MyTalmoHHas
M3MEHYHBOCTHY», «ApoMopdo3bl», «nnoananranuny, «O01mas aereHepanus», «/[Buxymme cuiisl 3Boonuny, «Kapra-cxemMa Mapiipyra myTeeCTBHS
Y. J[apsuna», «boprba 3a cymectBoBaHue», «lIpucnocobneHHocTh opranusmoBy», «l'eorpaduyeckoe Bumo0Opa3zoBaHHE», «IKOJIOTHUECKOE
BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PAa3JIMYHBIMH THUIAaMH OKpacKH, HaOOp TMIOAOB M ceMsH, Koyekuus «l[Ipumepbl 3amuTHBIX
MPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABJICHUS IBOJIOIIIY», 00BEMHAsE MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, Koyekuus «PopMbl COXPaHHOCTH MCKOMAeMbIX KHUBOTHBIX M pacTeHHi», Moaens amruiukamus «llepekpéct
XpOMOCOMY, BIIaXKHbIE TipenapaTsl «Pa3Butue HacekoMoroy, «Pa3Burue nsarymkn», MUKponpenapat «/Ipozodunay (Hopma, MyTanuu (GOpMBbI KPbLIHEB
1 OKpPacKH Teja).

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas padota Ne 2. «Onucanue mpucrnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHble NPEJCTABICHUS O 3apOKIEHUM >KU3HU. HayuHble Trumore3bl BO3HMKHOBEHHS JKM3HM Ha 3emuie: aOuWOreHe3 M MaHCIEepMusl.
Xumuueckasi 3BOJIOLUSA. AOMOT€HHBI CHHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHMYECKUX. ODKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKOU
sBosonu. HauanbHble 3Tambl Ouonormyeckoi sBomrouuu. ['mnore3a PHK-mmpa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
IPOTOKIETKH. [IepBrIe KIIETKH U UX 3BOMOLHA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hm Ha 3emie mo spam W mepuonam. Karapxeit. Apxeiickas u mnpoTeposoickas dpel. [lameosoiickas 3pa U e€ TEpHOJBI:
KeMOPHICKU, OPIOBUKCKHIM, CUITYPUNCKHH, TEBOHCKHUI, KAMEHHOYTOJIbHBIN, TEPMCKHI.

Me3so30iickas 3pa 1 €€ epuobl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaitno3oiickas spa u e€ nepuopbl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U TeoJOrMYecKux IporeccoB. OCHOBHBIE 3Tambl HBOJIONUHM PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3sl y
pacTeHuii u KUBOTHBIX. [losBIeHUE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKOro MMpa Kak OTpaxeHue 3BONIIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

DBoIoIMs YesnoBeKka. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npeactaBieHUil 0 MPOUCXOXKACHUU YeloBeKka. MeTobl U3yueHus aHTPOIOIreHesa.
CxoJicTBa M pa3InyuMs YEJIOBEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.



Hewxkymme cuibl (pakTopsl) aHTpomoreHe3a. HaciencTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBEHHBIH 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUNA TPY/Ja, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaJIUM U BETBHU 3BOJIIOIMH YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek ymenbid, UenoBek npsMoxosiui, YenoBek HeaHIepTalbCKUH,
YenoBek pa3yMHbIil. Haxoqku MCKOMaeMbIX OCTATKOB, BpEMs CYIIECTBOBAaHUS, 00JacTh paclpocTpaHEHHs, 00bEM T'OJOBHOTO MO3ra, 00pa3 »KU3HU,
opyausi.

UYenoBeueckue pachkl. OCHOBHbIE OOJbIIKME pachl: €BporeoujHas (eBpas3uiickasi), HErpo-aBCTpajioujHas (PKBATOpUAIbHAS), MOHTOJIOHIHAS
(a3maTcko-aMepukaHcKas). UepThl MPUCTIOCOOICHHOCTH TMPEICTABUTENCH YEIOBEYECKHX pac K YCIOBUSM CYIIECTBOBaHUS. EIMHCTBO UeIOBEYECKUX
pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Peau, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuubl u cxembl: «Bo3HukHoBeHne CoOTHEYHOU CUCTEMBI», «Pa3BuTre opranndeckoro Mupay, «PacturenbHas kieTka», « KuBOTHas KIETKay,
«IIpokapuotnueckass kieTka», «CoOBpeMEHHas CHCTeEMa OpraHuyeckoro wmupa», «CpaBHEHHME aHAaTOMUYECKHMX 4YEPT CTPOEHUS YeJIOBEKa U
YeIIOBEKOOOPA3HBIX 00e3bsH», «OCHOBHBIC MECTA MAJICOHTOJIOTMUECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YelIOBEKay, «JpeBHelme oy, «/IpeBHue
moan», «llepBbie coBpeMeHHbIE 01N, «He0BEeYEeCKUe pach».

Oo6opynoBanue: Myisixku «lIpoucxoxkmaenne denoBeka» (OIOCTBI aBCTPAJIONMHUTEKA, MUTEKAHTPOIA, HEAHISPTAIbIla, KPOMAHBOHIIA), CJICTIKH WIIH
M300pakKeHUs] KAMEHHBIX OPYIUil MepBOOBITHOTO YelloBeKa (KaMHHU-YOMIEphl, pyOusa, ckpebia), reoXpoHOIOrHuecKas Tabnuia, KomieKus «DopMbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTuueckas padora Ne 1. «/3yueHne ucKkonmaeMbIX OCTaTKOB PACTEHUM U )KMBOTHBIX B KOJUIEKIIHSIX».

DKCKypcus «IBOIIOLNS OPraHHUECKOT0 MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYYHBIN WM KpaeBeAUeCKHUi My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIas cpeaa.

DKOJIOTHS KaK Hayka. 3aJayd U pa3Jieibl SKOJIOTUU. METO bl SKOJOTUYECKUX HMCCIEIOBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJI0BEKa.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue Qakropel. Kmaccudukamus skomormdeckux (HakTOpoB: aOMOTHUYECKHWE, OWOTHYECKHME W AaHTPOINOreHHble. JlelicTBue
IKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AbGuotnyeckue (akTopel: CBET, Temieparypa, BiIakHOCTh. dortomepuomusm. I[IpucnocobineHuss OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX
(hakTopoB. buonorudeckrue puTMBI.

buotnueckue dakroprl. Buapsl OMOTHUECKUX B3aMMOICHCTBHIA: KOHKYPEHIIUS, XHUIITHUIECTBO, CUMOMO3 U ero (opmel. [Tapazutusm, koonepanus,
MyTyalu3M, KOMMEHcaln3M (KBapTHUPAHCTBO, HaxJeOHWYECTBO). AMEHcalu3M, HeWTpanu3M. 3HadeHHe OMOTHYECKHX B3aUMOJIEHCTBUHN IJid
CYIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.



OKOJIOTHYECKHE XapaKTEPUCTUKU NOmyissuuu. OCHOBHBbIE IOKA3aTENW IMOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD,
IPUPOCT, MUTpanys. J[MHaMKUKa YUCICHHOCTH HOMYJISLUY U €€ PeryJIsaiysl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. I'ekkensb.

Tabmuus! u cxembl: kapta «lIpupoaasie 30HbI 3emiiny», «Cpeapl OOUTaHUS OpraHu3MoBy, «Portonepuoausm», «llomymnsaaumny, «3aKOHOMEPHOCTH
pOoCTa YUCICHHOCTH MOMYJIAIUN HHPY30pUU-Tyhenbkn», «[lummesbie nenu».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 3. «Mopdosiornueckne 0coOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTAHUSY.

JIaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabota Ne 2. «[loacuér mIOTHOCTH NOMYJNIALMNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooO1iecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3smMoB — 6uonieHo3. CTpyKTypbl OMOLIEHO3a: BUAOBas, MPOCTpAHCTBEHHas, Tpodudeckas (muiieBas). Buibl-10MHUHAHTHI
Css13u B OUOILIEHO3E.

Dkosornyeckue cuctemsl (3kocucremsl). IlonsaTue 06 sxocucteme u OuoreoneHose. PyHKINOHATIbHbIE KOMIIOHEHThI 3KOCHUCTEMBI: ITPOYLICHTHI,
KOHCYMEHTBHI, pelylleHThl. KpyroBopoT BemecTB U MOTOK SHEPTuH B 3KocucteMe. Tpodudeckue (MUIEBbIE) YPOBHU 3KOCUCTEMBI. [TuimeBrie menu u
cetd. OCHOBHBIE IMOKa3aTeIN SKOCHCTEMBI: OMOMacca, MPOAYKLHUSA. DKOJOTMUECKHE MUPAMUIbI: MPOAYKIIHMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLus, pazButue. Cykieccus.

IIpuponsble 3KOCHCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCHUCTEMA XBOWHOTO WJIN IMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe #u XO034WCTBEHHOE 3HAUYEHHWE Aarpod3KOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobpasue kak GpakTop ycToiunBOoCTH 3KocucTeM. CoxpaHeHrne OMOIOrMYecKoro pa3HooOpa3us Ha 3emMiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiisl, coctaB U cTpykTypa 6nocdepsl. Kusoe BemiectBo 1 ero GpyHkiuu. OcoGeHHOCTH Ornochepbl
KakK TJI00aJIbHOW SKOCHUCTEMBI. JInHaMHuecKoe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BenecTB 1 OMOreoXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiIepoAa, a30Ta). 30HaIbHOCTh Ornochepsl. OCHOBHbBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTpONOreHHbIE U3MeHeHUs B Ouocdepe. I mobanbHbIe 3K00rnYecKre MpoOIeMbl.

CocymecTBoBaHHE MPUPOJBI U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA yCTOMYMBOCTH OHocdeprl. OCHOBA parMOHAIBHOTO
yIIpaBJIeHUs IPUPOTHBIMU PECYPCAMHU M UX UCTIONIb30BaHUE. JJocTikeHus: OMOIOTHH U OXpaHa MPHPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u cxemsl: «llumessle nenu», «buoneHos: coctaB u cTpykTypa», «lIpupoansie coobmiectBay, «llenn nurtanus», «IKoIoruyecKas
nupamua», «bruocdepa n yenoek», «IkocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «bruoleHo3 BogoéMay, «ArpoieHosy,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JAEHCTBHS HA IPUPOAY», «BakHEHIINe NCTOYHHUKY 3arps3HEHUs BO3/lyXa U TPYHTOBBIX BO/», «IlouBa — BakHemas



cocTaBisitoniast 6nocgepsr», «Dakropsl aerpaganuu nouBy», «llapHukoBeiid 3QdexT», «PakTopsl paTuoaKTUBHOTO 3arps3HeHus: ouocheps», «OOmas
cTpyKTypa 6uocheps», «Pacnpoctpanenne xu3Hu B ounochepe», «O30HOBBIN dkpaH duocheprb», «KpyroBopot yriepona B 6uochepe», «Kpyropopot
a30Ta B IPUPOJIEN.

ObopynoBanue: Mojeb-anuIMKanus « Tuu4aHbIe OUOIIEHO3bI», TepOapuil «PacTuTenbHbIe cO00IECTBaY, KoJuleKuu «bruoreHosy, «Bpeaurenn
BOXHEUIINX CEIIbCKOXO3SHUCTBEHHBIX KYJIbTYp», repOapuil U KOJUIEKIIUH PACTCHUN U JKMBOTHBIX, IPUHAAJISKAIINE K PA3HBIM KOJOTHUECKUM TpyIIaM
omHoro Buaa, Kpachas kaura Poccuiickoit denepannu, n300pakeHUs: OXpaHsIEMbIX BUIOB PACTCHHI U )KUBOTHBIX.



2. INTIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHSA NPOI'PAMMBI 110 BUOJIOTHMU HA BA30OBOM YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

Cormmacao ®I'OC COO, ycTtaHaBauBarOTCS TPEOOBAHUS K Pe3ysbTaTaM OCBOCHHUS OOyYaIOIMMHKCS MPOTpaMM CpeIHero oOmiero oopa3oBaHuUs:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType NTHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeameTa «BHONOTHs» BBIICICHBI CICAYIOINE COCTABIISIONIAEG: OCO3HAHUE O0YUYaIONTUMUCS
POCCHICKOM T'pa)KJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOIPEICICHHUIO, HaJu4hMe MOTHUBALMU K
00ydJeHHUI0 OMOJIOTHH, IIEICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHIA JTHYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIUIIUI
pa3BUTHSA OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJACTBOBATHCSA B CBOEH NIEATEIBHOCTH IEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKAMH, MIPUCYIIUMHU CHCTEME OMOJIOTUYECKOro 00pa30oBaHMs, HATHYNE YKOJIOTHUSCKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTABHUTH IIC]IU U CTPOUTH
KU3HEHHBIC IJIaHBI.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS IpeaMeTa « BHONIOTHs JOCTUTAOTCS B €IMHCTBE YIeOHOW M BOCITUTATEIILHOM JACSITEILHOCTH B COOTBETCTBUU
C TPAAUIIMOHHBIMH POCCUMCKUMH COITMOKYIBTYPHBIMU, HCTOPHUECKUMHU U JyXOBHO-HPABCTBEHHBIMU [[EHHOCTSAMHU, TPUHSITHIMHU B OOIIECTBE MPaBUIAMU
W HOpPMaMH TIOBEJECHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI U CAaMOPA3BUTHUSA, Pa3BUTHUS BHYTPEHHEW MO3UIIUU JIMYHOCTH,
MaTPUOTH3Ma, YBOKEHHUS K 3aKOHY M MPABOMOPSIKY, YETOBEKY TpyJda U CTaplIeMy MOKOJCHHUIO, B3aUMHOTO YBaXKEHHS, OEpEKHOr0 OTHOIIEHHUS K
KyJbTYPHOMY HAacCJIEIUIO U TPaAULMAM MHOTOHAIMOHAIbHOTro Hapoa Poccuiickoit deaepaiuu, Ipupoie U OKPYKarllen cpee.

JIndHOCTHBIE pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeaMera «buONOTHA» JOKHBI OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOy4YaroIIUXCs
PYKOBOJICTBOBAThHCS CHOPMUPOBAHHONW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPECHHUX YOCKIICHU U,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pPACHIMpPEHHE >KU3HEHHOTO OIbITa U OMbITa JAEATeIbHOCTH B MpoIlecce
peanu3anyi OCHOBHBIX HAMPABIEHU BOCHUTATEIbHON JIEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1)rpasxkaaHckoro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM IMO3UITUN O0YYAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENHHOCTH MPH CO3JAaHUU YUEOHBIX IMPOEKTOB, PEIICHWHM Y4YeOHBIX W IO3HABAaTENbHBIX 3ajad,
BBITIOJTHCHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesaTh COOCTBEHHYIO TTO3UITUIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSICHSATH €€

YMEHHE YYUTHIBATh B CBOUX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKIACHUSMU, KYJIbTYPHBIMU
LIEHHOCTSIMU U COI[UAIbHBIM MOJI0KEHUEM;



TOTOBHOCTh K COTPYIHUYECTBY B IIPOIECCE COBMECTHOTO BBITIONHEHUS YUSOHBIX, TO3HABATEIBLHBIX U MCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIHLHOTO
OTHOIICHUS K MHEHHUIO OMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTMYECKOTO COACPKAHMUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHMCKOW TPaKITaHCKOW HICHTUYHOCTH, MMATPHOTU3MA, YBAKEHUS K CBOEMY HapOdy, YyBCTBAa OTBETCTBEHHOCTH MEpe]l
Ponunoii, ropioctu 3a cBOM Kpail, cBO10 Poauny, CBOM S3BIK M KYJIBTYPY, IIPOIJIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACJIECAMIO U MaMSATHUKAM MPUPOJIbI, JOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
Tpyne,

CIIOCOOHOCTH OIIEHWBATH BKJIAJ] POCCHUCKHUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTMH, TOHUMAaHUS 3HAYCHUS OMOJIOTHH B TTO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIIOBEKa M COBPEMEHHOI'0 O0IIECTBa;

uzeliHas yoex1EHHOCTh, TOTOBHOCTH K CIYKCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTH OIIEHUBAThH CUTYAITUIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH HAa MOPATbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJMTENISIM, CO3/IaHUI0 CEMBH Ha OCHOBE OCO3HAHHOTO NPHUHSTHS IEHHOCTEH CEMEWHON >XU3HU B
COOTBETCTBHUH C TpaaulUAMH HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUUYECKOE OTHOIIEHUE K MUY, BKIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPaKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MPOSIBIATH KAU€CTBA TBOPUECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAJIBHOI0 0JIAT OOy YHsI:

MOHMMaHUE M pealu3alys 30pOBOT0 U 0Oe30macHOro obpa3a >XU3HU (30pOBOE MHUTAHHE, COONMIOJEHHE THUTHEHHMYECKUX MPaBWII U HOPM,
cOaJIaHCUPOBAHHBIN PEXXHUM 3aHITHH M OTIIbIXa, peryisipHas (u3ndeckas aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMUMAaHKUE IIEHHOCTH TPaBUJ WHIUBUAYATHHOTO M KOJJIEKTUBHOTO OE30MAaCHOTO MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3[0POBBI0 M KU3HU
JTIOJIEH;

OCO3HaHUE TIOCTIEICTBUI U HEMPHUSATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS alKOT OIS, HAPKOTHUKOB, KYPEHHSI );

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;



TOTOBHOCTb K AKTHBHOM JEATEIBHOCTH TEXHOJOTWYECKOH W COIMAJbHOM HAINpaBICHHOCTH, CHOCOOHOCTh WMHUIIMMPOBATH, IUIAHUPOBATH U
CaMOCTOSITENIFHO BBITIOJIHATH TaKYIO 1€ATEIbHOCTh;

MHTEpEC K pPa3nU4HbIM chepaM MpodecCHOHATbHONW AeSITENbHOCTH, YMEHHE COBEpLIaTh OCO3HAaHHBIA BHIOOp Oynymieil mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3eMiie, OCHOBE €& CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS AKOJIOTMYECKOM KYJIbTYphI: IPHOOPETEHUE OMbITA MJIAHHUPOBAHUS MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEACTBUN IS
OKpY>Karollen Cpeibl;

OCO3HaHUeE T00aTbHOI0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIOCOOHOCTH HMCIOJIB30BATh MPUOOpETaeMble TPU U3YUYECHUH OMOJIOTHM 3HAHUS M YMEHUS MPH PEeIICHUH MpoOIeM, CBSI3aHHBIX C PAllMOHAIBHBIM
MIPUPOAONOIB30BaHNEM (COOIIO/IEHNE MPaBWII MOBEACHHS B MPHUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUcCTEM, OMocdephl);

AKTUBHOE HEMPUSATHE JEHCTBUH, NPUHOCIIIUX BpElI OKpYKAIIIeH MPUPOAHON cpede, yMEHHE MPOTHO3UPOBATH HEOIArONMPUSITHHIE
HKOJIOTUYECKHUE TTOCIICACTBUS NPEANPHHUMAEMBIX TEHCTBUI U MTPEIOTBPAIATh UX;

HAJINYME Pa3BUTOTO HKOJOTHMYECKOTO MBIIUIEHHS, YKOJOTHUECKOW KYIbTYpPbI, ONbITA AEATEIbHOCTH SKOJOTMUYECKOW HalpaBiICHHOCTH, YMEHUs
PYKOBOJICTBOBATHCSI MU B TIO3HABATENIbHOW, KOMMYHHKATUBHOW W COIMAILHOW TMPAKTHUKE, TOTOBHOCTH K YYacCTHIO B NMPAKTHYECKOW JEATEIBHOCTH
HKOJIOTUYECKOI HAaIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha
JMaJIore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIMKYIBTYPHOM MHPE;

COBEPILEHCTBOBAHHE S3bIKOBON M YUTATEIBCKOM KyJIbTYphl KaK CpeJICTBA B3aUMOACHCTBUS MEX/1Y JIIOAbMU U TIO3HAHUS MHPA;

MOHWMaHKWe crenuuKku OHWOJIOTUM KaKk HAyKH, OCO3HaHUS €€ posd B (OPMHPOBAHUHM PAIMOHAIHHOTO HAYYHOTO MBIIUICHUS, CO3TaHUHU
LIEJIOCTHOTO TPEJICTaBIEHUSI 00 OKpYXarollleM MHUpe KaKk O €IUHCTBE MPUPOJbI, YETOBEKa U OOIECTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pemeHn: MpodIIeM COXpaHEHHS! PHPOTHOTO PABHOBECHST;

yOKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJs COBPEMEHHOM IMBMIIM3AIMU: OOECIIEYEHUS HOBOTO YPOBHS DPa3BUTHS MEAMIIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pelIaTh PECypcHbIE MPOOJIEMBI PAa3BUTHUSA YEJIOBEYECTBA, MOMCKAa MyTeH BbIXOAa U3 TJI00ATBHBIX
AKOJIOTHYECKUX TpOoOIeM U OOeCleYeHUs Mepexofa K YCTOWYMBOMY pPa3BUTHIO, PAIMOHAIFHOMY HWCIOJIB30BAHUIO TPHPOTHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TOJIYYEHUH OMOJIOTMYECKUX 3HAHWHA B LENAX MOBBIIICHUS OOMIEH KyJIbTYpHI, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK
COCTaBHOM yacTH (PYHKIIMOHAILHON TPAMOTHOCTH 00y4aromuxcsi, GOpMUPYEMOil TP N3y4eHUH OHOJIOTHH;



MMOHMMAHHUE CYITHOCTH METOJOB TO3HAHMS, WCIOJIB3YEMBIX B ©CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TOJTy4YaeMble 3HAHHS JUIS
aHayiM3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIETO MUPA M MPOUCXOASAIIMX B HEM M3MEHEHHH, yMEHUE JlelnaTh 0OOCHOBAaHHBIC 3aKJIIOYEHHs] HA OCHOBE
HAyYHBIX ()AaKTOB ¥ MMCIOIIUXCS TAHHBIX C IIETBIO MOJyUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTHUECKHIE 3HAHUS [Tl PEIIeHUs TPOOIJIeM B PeasibHbIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHUE IIEHHOCTU HAYYHOU JEeSATEIHbHOCTH, TOTOBHOCTh OCYILECTBIIATH MIPOCKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHIMBUIYAIBHO U B
rpynie;

TOTOBHOCTh U CIIOCOOHOCTHh K HEMPEPHIBHOMY OOPAa30BAHHMIO M CaMOOOPAa30BaHHIO, K AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHWUN MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOGHMsI yueOHoro mnpenMera «buosorus» BKIIOYAOT: 3HAYMMbIE U1 (OPMHUPOBAHUS MHPOBO33PEHUS
00yJaromuxcsi MeKIUCIMILTHHAPHBIE (MEXIIPEeIMETHBIC) OOIICHAYYHbBIC TIOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa M CIIeNU(DUKY
METOJIOB MO3HAHUS, UCTHOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJICHHE, MMPOIIECC, CUCTeMa, Hay4YHbIN (aKT, MPUHIINUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEeIOBaHME, HAOJIOJEHHWE, HW3MEpPEHHUE, SKCIEPUMEHT M JIPYyTUX), YHUBEpCalbHbIE Yy4ueOHbIC EUCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKATUBHBIC, pETYJSATHUBHBIE), obecreunBaronye (OpMUpPOBaHHE (PYHKIIMOHATBHOW TPaMOTHOCTH M COLMAIbHOU
KOMITETEHIIMMOOYJAIOIINXCSI, CIOCOOHOCTh OOYYaIOIMIUXCA HCIOIh30BaTh OCBOEHHBIE MEXKIUCIMIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS W
yYHHUBEpCaIbHbIC yUYeOHbIE IEHCTBHUS B TO3HABATENILHOMN U COIIMATLHOM MPaKTUKE.

MeranpeamMeTHbIe pe3yabTaThl OCBOEHUS ITPOTPAMMBbI CPETHET0 00I1IeT0 00pa30BaHUs TOJDKHBI OTPAXKaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEJIbHBIMH JAEHCTBUAMM:

1)0a30Bble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENTLHO (POPMYTHUPOBATH U aKTyaTH3UPOBATH IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOB30BaTh TPU OCBOCHUHM 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUICHUs (aHaiM3a, CHUHTE3a, CpPaBHEHUS, KiacCHpUKauu, 0000IIeHMHS),
pacKpbIBaTh CMBICT OMOJIOTMUYECKUX MOHATUH (BBIACTATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMH MOHSATHSIMH);

OTIPENIEIATh LENN NEATeTbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH MX JOCTHKEHUS, COOTHOCUTh PE3YyJbTaThl JACSITEIBHOCTH C IMOCTABICHHBIMU
LICIISIMY;

HCIOJIb30BaTh OMOJOTHYECKHUE MTOHATHS ISl OObsICHEHUS (DAKTOB U SBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXJACHUs (MHIYKTUBHBIE, JECIYKTUBHBIC, 110 aHAJOTWH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B
paccMaTpuBaeMBIX SBICHHSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHHUS,

MIPUMEHATHh CXEMHO-MOJICTFHBIE CPEACTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHX O0BEKTax, a
TaK)Xe MPOTUBOPEUHI PA3HOTO POJIA, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh TUTAH pEIIeHUs MTPOOJIEMbI C YIETOM aHAIN3a UMEIOIIUXCSI MATepUATTbHBIX U HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JICATEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IHTATOB 1IEJISIM, OLIEHUBATh PUCKHU TOCIIEICTBUN EATEIbHOCTH;

KOOPJIMHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30BblIe HCCIeN0BaTEIbCKHE TeHCTBUS:

BIIQJICTh HaBBIKAMHU Y4EOHO-UCCIIEIOBATEILCKON U IPOSKTHOM IEATEeIHbHOCTH, HABBIKAMH Pa3pEIICHUs MTPOOJIeM, CTIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PELICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS,

WCIIOBb30BaTh PA3JIMUHbIE BUJIBI ACSATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro MHTEPIpETalNH, MPeoOpa3oBaHUIO U MPUMEHEHUIO B
y4eOHBIX CUTYaIlHsIX, B TOM YHCIIE MPU CO3AaHUU YUYEOHBIX U COIIMAbHBIX IPOEKTOB;

(hopMHPOBATh HAYYHBIH THUIT MBIIUICHHS, BIIAICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHSATHUSAMHI H METOIaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJu3WpPOBaTh 3aJady, BBIIBUTATh THUIIOTE3y €€ pEIICHUs, HAXOAWTh AapTryMEHTBI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEILICHUS;

AHAIM3UPOBATH IMOJTYYEHHBIE B XOJ€ PEIICHHS 3a/1aud Pe3yJIbTaThl, KpUTHUYECKU OIEHMWBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCJIOBHUSAX;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH IIeNIEHANPABICHHBIN MOMCK MePEeHOCca CPEICTB U CIIOCOO0B ACHCTBUS B TPOGECCHOHATBHYIO CPENY;

yYMETh NMEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M TIPAKTUYECKYIO 00JIACTH KUZHEIESITEIbHOCTH;

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC HWJEH, IMpeJyiaratb OPUTMHAIBHBIC MOJXOIbl W PEIICHUs, CTAaBUTh MPOOJIEMBbI M 3aJadM, JOMYCKAIOIIWe albTepPHATUBHBIC
peuieHusl.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HMH(oOpMamuu (TeKcTe yd4eOHOro MocoOWs, HAYYHO-TOMYJSIPHON auTepaTrype, OMOIOTHUYECKUX
CJIOBApSAX W CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHaTM3UpOBaTh MHPOPMAIIUIO PA3IMUHBIX BUIOB U (DOPM TIpecTaBlIeHUS,
KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENMPOTHBOPEUUBOCTH;

dbopmynupoBaTh 3ampOChl U TPUMEHSATH PA3JTMYHBIE METOIBI TPH TOMCKE W OTOOpe Omojornyeckod WHGOpMAIMH, HEOOXOAMMOM ISt
BBHITIOJTHEHUS YY€OHBIX 3a]1a4;

MPHOOPETATh OMBIT UCIIOIB30BAHUS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI, COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCIIOTH30BAHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHUS OMONOTHMYECKON HHQpOpMAIMK (CXeMbl, TpapuKd, AUArPaMMbl, TaOIUIIBI,

PUCYHKH U APYTOE);



WCIOJIb30BAaTh HAYYHBIN SI3BIK B KA4eCTBE CPEACTBA IMpH paboTe ¢ OMOIOrMYecKod MH(OpMaLuUei: MPUMEHITh XUMHUYECKUE, (PU3HUECKUE U
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (popMyIibl, aOOpeBUaTypy, HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA
HarjiIsaaHOCTH,

BJIaJIeTh HaBbIKAMM PACIIO3HABAHUSA U 3aILUThI HH()OpMaIK, HHPOPMALIMOHHOM 6€3011acCHOCTH JIMYHOCTH.

OBnageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

1)o0menue:

OCYHICCTBJIAT KOMMYHHUKAIIUU BO BCCX C(bean JKU3HHU, AKTUBHO YYaCTBOBATb B JUAJIOIC WM OAHUCKYCCHUHU II0 CYHICCTBY chymzlaeMoﬁ TEMBbI
(ymMeHHe 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHHSI OTHOCUTENILHO BBIIIOJHEHHUs INpejiaraeMoi 3ajjauu, yYUThIBaThb UHTEPECHl M COIVIACOBAHHOCTD
MO3ULUHI IPYrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOLICHMs, NOHMMAaTh 3HAYEHHME COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX
chyauHﬁ, YMCTb CMAT4aThb KOH(l)JII/IKTI)I 1 BCCTH IICPCTOBOPLI;

BJIAJIETh PA3IMYHBIMU crloco0aMH OOIICHUS M B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS JAPYTUX JIIOAEH, MPOSABIATh YBAXKUTEIbHOE OTHOIIEHUE K
coOeceHUKY M B KOPPEKTHOH opme HopMyTHpOBaTh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA AeATeJIbHOCTD:

MOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJbHOW pabOTHl MPU peIIeHUH OHOJIOTHYECKO MpoOieMbl, 000CHOBBIBAThH
HE00X0IMMOCTb IPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPU PELICHUH YueOHOU 3a1auu;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yU€TOM OOIMX HHTEPECOB U BOZMOXKHOCTEH KaXkJJOT0 YJICHA KOJIJIEKTHBA,;

IIpUHUMATh LEJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH I[CI\/JICTBI/ISI no eé JOCTHXXCHHUIO: COCTABJIATH IIJIaH I[GI\/’ICTBI/II\/'I,
pacrpesiesiaTh poJid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0I'0 yYaCTHUKA KOMaH/Ibl B OOIIMIA pe3yabTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

IIpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MTO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYHICCTBIIATDH IMMO3UTUBHOC CTPATECTNICCKOC MTOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IPOSABIIATE TBOPYCCTBO U B006pa)K€HI/Ie, OLITH WHHUIIMATHUBHBIM.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY e CTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISABICHUS TPOOJIEM U UX PELICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYyalUsX;

BbIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHUU LIeJIeBble U CMBICIOBBIE YCTAHOBKM B CBOMX JEMCTBUSX M MOCTYIMKaX MO OTHOUICHUIO K YKUBOH
MIPUPO/IE, CBOEMY 37J0POBBIO U 3JJ0POBbIO OKPYKAIOIIUX;

CaMOCTOSITENIHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATENbHOCT, BBIABIATH NMPOOJIEMbI, CTaBUTh M (OPMYyIHUpOBaTh COOCTBEHHBIE 3a7aydl B
o0pa3oBaTeNbHON JAEATENHPHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIIEHUs MPOOJIEMBbI C YIETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JAaBaTb OLICHKY HOBBIM CUTYyallUsIM;



pacIpsATh paMKU y4eOHOTO IIPpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOH 3pYAULIMU B Pa3HBIX 00JACTSIX 3HAHUH, IIOCTOSHHO MOBBIILIATH CBOI 00pa30BaTeIbHBbIHI
U KYJIbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJaJIeTh HaBbIKAMHU I03HABATENbHON pe(dIeKCHM KaK OCO3HAaHUS COBEPILAEMbIX JEHCTBHM M MBICIUTENBHBIX IPOLECCOB, X PE3YyIbTaTOB U
OCHOBAHHUH, HCIIOJB30BaTh MPUEMBI Pe(ICKCHH ISl OLIEHKU CUTYalllH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3)npunsTHe cedst U APYrux:

MIPUHUMATD ce0s1, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3yibTaThl ocBoeHus nporpaMMel COO o Ouonoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT cnenuduueckue uis yueOHOro mpeaMera
«buonorus» HaydHble 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHMIO, MHTEPIpETAlMM U MPeoOpa30oBaHMUIO 3HAHUM, BHUJbI JEATEIbHOCTH IO
MOJTy4EHHIO HOBOTO 3HAHUS U MPUMEHEHMIO 3HAHUU B Pa3IMYHBIX YUYEOHBIX CUTYaIMsX, a TaKXKe B peallbHBbIX )KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
6uonorueil. B mporpamMe nmpenMeTHble pe3yabTaThl IPEICTaBICHBI 10 ToJaM 00yUYeHHUs.

[IpenmeTtHble pe3ynbTaThl OCBOEHUsS yueOHOro npeamera «buonorus» ¢ 10 knacce 1OMKHbBI OTPAXKATh!

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe M POJM OMOJOTMHM B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHMpPOBAHHHM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAyYHOI'O MUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHATIBHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPAacKpbIBaTh cOJepkaHHEe OHOJIOTMYEeCKHMX TEPMUHOB W TOHSATUH: JKW3Hb, KJETKa, OpraHu3M, MeTabonu3sM (OOMEH BellecTB U
IpeBpallieHHe »HHEPIruu), TOMEOCTa3 (CaMOperyislus), YypOBHEBas OPraHU3aLMUs JKUBBIX CHUCTEM, CaMOBOCHPOHM3BEACHUE (PENpOIyKLus),
HAaCJEACTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE;



yYMEHHUE H3J1araTb OMOJOTHYECKUE TEOPUH (KJIETOYHAsI, XPOMOCOMHAs!, MyTallMOHHAsA, IEHTPAJIbHAS J10TMa MOJIEKYJISIpHOM Ononorun), 3akoHs! (1.
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o meHTpax MHOTOOOpa3Hs U MPOUCXOXKICHUS KyJIbTYpHBIX pacTteHuid H. V. BaBunosa), onpenensrsb
I'PaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHE BIIaJeTh METOJIaMU HAyYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOIEHUE U OMMCAHUE KUBBIX CHCTEM, IPOLIECCOB U SIBJICHH, OpraHu3aius u
MpOBE/IEHNE OMOJIOTUYECKOT0 3KCIEPUMEHTA, BBIIBHKCHHE THIIOTE3bl, BBIBICHHE 3aBHCUMOCTH MEXIY HCCIEAYeMbIMH BEIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IMOHSATHI, TEOPUI U 3aKOHOB, YMEHHUE JeNIaTh BBIBO/IbI HA OCHOBAaHUHU MOJyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACIATH CYLIECTBEHHBbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPHUOT M DYKAPUOT, OJHOKJIETOYHBIX M MHOI'OKJIETOYHBIX OpPraHU3MOB,
O0COOCHHOCTH TMPOLIECCOB: OOMEHAa BEUIECTB W MPEBpAIICHHUS HHEPrUM B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mei103a, OIUIOA0TBOPEHNUS, PAa3MHOXKEHUS, UHIUBUAYAIbHOIO Pa3BUTHUS OpraHKU3Ma (OHTOT€HE3);

YMEHHE MPUMEHSTH MOJy4YEeHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB W SBICHHM, I MPHUHITHUS MPAKTHUYECKUX PEUICHHH B
MOBCEHEBHOHN JKM3HM C LENbI0 O0ecredeHus 0e30MacHOCTH CBOETrO 3[0POBbS M 3J0POBBS OKPYXKAIOMIMX JIIOJIEH, COONIOJCHHUS HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKPYXAroIIel MPUPOAHON cpejie, MOHMMaHHe He0OXOIMMOCTH MCIOIB30BaHUs JOCTHKEHUI COBPEMEHHOM OMOIOTHU M OMOTEXHOJIOTUN
U1 paliMOHaIbHOIO IPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHble TeHETHUECKUEe 3ajaud HA MOHO- M JUTHOPUIHOE CKpEIIMBaHKE, CIEIIEHHOE HACIeI0BaHUE, COCTABISATh CXEMbI
MOHOTHOPUAHOTO CKPEIIMBAHUS TSI TPEICKa3aHMsI HACIEIOBAaHUS PU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIIOJIHATH J1a00paToOpHbIe U MPaKTHUYECKue paboThl, COOII0AATh MpaBuiia Mpu padboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYL0BaHHEM;

YMEHHE KPUTHUYECKU OLEHUBATh U MHTEPIPETUPOBATh MHPOPMAIUIO OMOJOTUYECKOTO COAEpkKaHMs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeicTBa MaccOBOM MH(pOpMAIMK, HAyYHO-TOMYJSPHbIE MaTepHalibl), STHUECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHUN B
OMOJIOTHH, MEUIMHE, OMOTEXHOJIOTHH;

yYMEHHE co3/7]aBaTh COOCTBEHHbIE NMHUCHBMEHHbIE U YCTHBIE COOOIIEHHUs, 00001mas OHOJIOTHYEeCKyl0 MH(POPMAIMI0 U3 HECKOJIbKUX HMCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11 knacce 1OMKHbBI OTPAXKATh!

c(OpPMUPOBAHHOCTh 3HAHUN O MECT€ M POJM OMOJOTMM B CHUCTEME HAYyYHOIO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHOMU
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPAa U HAyYHOI'O MUPOBO33PEHHUs, O BKJIAJAE POCCUHUCKHUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHUOJIOTHUH,
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3aa4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMUHOB U MOHATHUNA: BU, MOMYJSALUS, FeHO(DOH, IBOIIONMS, ABMKYIIUE CUIIbI ((hakTOphI)
HBOJIIOIUH, TPUCTIOCOOTIEHHOCTh OPraHU3MOB, BUJI000pa30BaHue, IKOJIOTHYeCKHe (DAKTOPBI, SKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PeIyLIEHTHI, eI
MMATaHUS, SKOJIOTUYECKasl MIpaMuia, OMoreorieHo3, onocdepa;

yMEHHUE u3araTb OMOJIOrHyeckue Teopuu (9BoonnonHas Teopus Y. JlapBuHa, CHHTETHYECKass TEOPUs SBOJIIOLINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBanusi riaBHbIX HampasieHud u myrted sBomouuu A. H. CesepuoBa, yuenus o 6mochepe B. U.
Bepnazckoro), onpenensaTe rpaHULbl UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;



YMEHHUE BIIAJIETh METOJaMH HAyYHOT'O IMO3HAHUS B OMOJIOTMU: HAOIOJCHUE M ONMMCAHUE KHUBBIX CHUCTEM, MIPOIECCOB M SBJICHUN, OpraHU3alus U
IIPOBE/IEHUE OMOJIOTUYECKOr0 3KCIIEPUMEHTA, BBIJIBUKEHHUE TI'MIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKAY HCCIEIYEeMbIMU BEIMYMHAMHU, OOBSICHEHHE
IIOJIYYEHHBIX PE3YyJIbTaTOB, UCIIOJIb30BaHHBIX HAYUHBIX IIOHATUI, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIIATh CYIIECTBEHHbIE IIPU3HAKU CTPOECHUS OMOJIOTMYECKUX OOBEKTOB: BUI0B, MOMYJIALUHN, IPOJYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreOIIeHO30B M DKOCHCTEM, OCOOCHHOCTH IIPOLIECCOB: HACIEJACTBEHHOH M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMA,
IIPUCIIOCOOJIEHHOCTH OpPraHU3MOB, ACUCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpPraHMU3MbI, IEpeHOca BEIIECTB M IOTOKA SHEPrUM B IKOCHCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUI B SKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHocdepe;

YMEHHUE NMPUMEHATh MOJyYEHHbIC 3HAHUSA A OOBACHEHMS OMOJIOTMYECKHUX INPOLECCOB M SBICHMH, JUISI MPUHATUS NMPAKTUYECKUX pEIICHUH B
MIOBCEJJHEBHOHN >KM3HU C LENBI0O OOecredeHus: 0e30MacHOCTH CBOErO 3[0POBbS M 3/10POBbSl OKPYXKAIOIIMX JIIOJEH, COOMIOACHUS HOPM I'PaMOTHOIO
MIOBEJICHUSI B OKPY)KAIOLIEH NMPUPOIHON cpeie, TOHUMaHUe HEOOXOAMMOCTH UCIIOIb30BAHUS JOCTHKEHUH COBPEMEHHOM OMOJIOrUH [yl palliOHAIBLHOTO
MIPUPOIOIOIB30BAHUS;

YMEHHE pellaTh 3JeMEeHTapHble ONOJIOTHYECKUE 3a/1a4H, COCTABIIATh CXEMbI IIEpEHOCa BELIECTB U SHEPTUH B dKOCHCTeMax (L€ MUTaHMs);

YMEHHE BBITIOTHATH Ja00paTOPHBIE U MPAaKTHIECKUEe paboThl, COOII0AATh TpaBMiia IpH padboTe ¢ y4eOHBIM U TAOOPaTOPHBIM 000PYIOBaHHEM;

YMEHHUE KPUTUYECKU OLICHWBATh U MHTEPIPETUPOBATh MHPOPMALMIO OMOIOTHYECKOI0 COJEp KAaHUsS, BKIIOYAIOLIYIO NICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelICTBA MacCOBOM MH(OPMAINK, HAyYHO-TIOMYJISIPHBIE MaTepUAIIbl), PACCMATPHUBATD TTI00AITBHBIC YKOJIOTHIECKUE TIPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE C03/1aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OMOIOrMYecKyl0 MH(OPMALIUIO U3 HECKOJIBKHX HMCTOYHUKOB,
IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapar 6MOJIOTHH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/m | HaumMeHoBaHuUe pa3iesioB U TeM NPOrpaMMbl KoOJI1ecTBO 1ACOR JaeKkTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPChI
1 Buonorus kak Hayka 2 Bubmzorexa LIOK
K https://m.edsoo0.ru/7f41c292
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 Bronmozexa LIOK
https://m.edsoo0.ru/7f41c292
3 XHUMHUYECKHI COCTaB U CTPOEHUE KIIETKHA 8 Bubmzorexa LIOK
p https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 PKH3HENeATELHOCTE KIeTKH 6 https://m.edsoo0.ru/7f41c292
5 PaSMHO)KeHI/Ie N UHJIHNBH, AJIBHOC pa3BUTHEC OPraHnu3MoOB 5 BH6HHOTeKa HOK
JIHBILY p p https://m.edsoo0.ru/7f41c292
6 HaciencrBeHHOCTE M U3MEHYNBOCTE OPTaHU3MOB 8 Brbmuozexa LIOK
A p https://m.edsoo0.ru/7f41c292
bu6nmoreka [JOK
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU 3 hitps://m.eds0o.ru/7f41c292
8 PesepBHOE Bpems 1 Bubmiorexa HOK
p P https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KUIIACC

Ne o/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KoOJI1ecTBO 1ACOR 0351:;1;)[:::1:;:&;32?;2;;2
bubmuoreka [JOK
1 IBOIIOIHOKHAs OHONOTHS J https:// m.edsi.ru/7f4lcc74
2 Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie 9 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpyKarolas cpeia 5 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo0rmiecTBa v 9KOJIOTHYECKAE CUCTEMBI 9 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
S) PesepBHOe Bpemst 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




4. TIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC

Koa nposepsiemoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMBbl CpeIHero
001ero oopazoBaHus

CchopMupoBaHHOCTb 3HAHMM O MeCTe U POJM OMOJIOTMM B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX HAyK,
B (DOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HAYYHOTO MHUPOBO33PEHUS; O BKIAJE
POCCUICKHX U 3apyOeXKHbBIX YyU4EHBIX-OHMOJIOrOB B pa3BUTHE OMOIOTHH; (YHKIIMOHAILHON T'PAaMOTHOCTH YeJIOBEKa
JUIsl peIIEHUs )KU3HEHHBIX 3a]1a4

YMeHue packpbIBaTh COJEpKaHHWE OMOJOIMYECKUX TEPMHHOB U TOHSATHH: JKHU3Hb, KJIETKa, OpraHu3M; MeTa-
Oonmu3M (OOMEH BELIECTB M NPEBpAILEHHE HEPrHH), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAas OpraHHU3ALM
KMBBIX CUCTEM, CAMOBOCIPOM3BEACHUE (PENIPOYKIINS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrMYECKHE TEOPUH (KJIETOYHAsl, XpOMOCOMHAs1, MyTallMoHHas), 3akoHbl (I'. Mennens, T.
Moprana, H.W1. BaBunoBa) u yuenus (0 eHTpax MHOTOOOPa3us U MPOUCXOKACHUS KyIbTypHBIX pactenuid H.W.
BasuiioBa), onpeensath rpaHulbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAyYHOTO TMO3HAHUS B OWOJIOTHH (HAOMIOJCHUE M OMHCAHUE >KUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUN; OpPTaHU3alMs U MPOBEIECHUE OMOIOTUYECKOTO IKCIEPUMEHTA, BBIABI)KEHHUE THUIIOTE3BL;
BBISIBIICHUE 3aBUCHUMOCTH MEXJIY HCCIECIYEMbIMH BeIUYMHAMHU, OOBSCHEHHE TIOJYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHUM, TEOPUI M 3aKOHOB; YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHHUM IOJYUYEHHBIX
pe3yIbTaTOB)

YMeHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPIaHHW3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M MPEBPALICHUS] YHEPTHH B KIIETKE,
¢doTocuHTE3a, MIACTUYECKOTO M HHEPreTHUEcKOoro oOMeHa, XEMOCHHTE3a, MUTO3a, Meio03a, OII0A0TBOPEHHUS,
Pa3MHOXKEHHU S, UHANBUAYAJIIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTE€HE3)

YMeHue NpUMEHATh NOJYYEeHHBIE 3HAHUS Uil OOBSCHEHHS OHOJOTHYECKUX IPOLIECCOB M SIBICHHUM, Ui
MPUHATHS TPAKTUYECKUX PEUIeHUH B MOBCEJHEBHOM JKM3HM B IIeNIAX oOecredeHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3JI0POBbsI OKPYKAIOIIMX JIOAEH, COOMIONEHUS HOPM TI'PaMOTHOTO MOBEJICHHS B OKPYXKAarOLIEH
MPUPOIHON cpejie; MOHMMaHUe HEOOXOAMMOCTH MCIOJIBb30BaHUs JTOCTUKEHUN COBPEMEHHOM OHonoruu u O6uo-
TEXHOJIOTU JIJIsl PALIMOHAIILHOTO IPUPOAONIOIIB30BAHNS

YMmenue peliaTh 3JICMCHTAPHBIC I'CHCTUUYCCKUEC 3aJa4u Ha MOHO- U I[I/IFI/I6pI/I,Z[HOC CKpCHIMBAHUC, CLCIIICHHOC
HacJI€JOBaHUE, COCTABJIATh CXCMBI MOHOFI/I6pI/I)1HOFO CKpCIIMBAaHUA JIA MPCACKA3aHUs HACJICAOBAHUA MPU3HA-




Koa nposepsiemoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMBbI CpeHero
001ero ooOpazoBaHus

KOB Y OpIraHnM3mMOB

YMeHue BBIOMHATH J1a0OpaTOpHBIC M MPaKTHYECKUEe paboThl, COOMI0aTh NpaBwWia Hpu paboTe ¢ yuyeOHBIM
1 1a00paTOPHBIM 000PYI0BAaHUEM

YMeHHe KpUTHYECKH OLIEHHWBaTh W MHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOIMYECKOIO COAEP)KaHUs, BKIIIO-
YalOIIyIO IICEBIOHAYYHbIEC 3HAHMS U3 pazIu4HbIX UCTOYHMKOB (CMU, HayyHO-OmyasipHbIE MaTepUasbl); STHU-
YEeCKHE acleKThl COBPEMEHHbBIX UCCIICAOBAHUM B OMOJIOTHH, MEAULIMHE, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHHS, 00001ast ONOIOTHIECKYI0 H(OPMAIIHIO
13 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO UCIIOJIb30BATh MOHATHHHBIN anmapaT OHOJIOTHH

11 KJIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CPeIHEro
001ero ooOpazoBaHus

CdopmMupoBaHHOCTh 3HAHMM O MECTE€ W POJM OMOJOrMM B CHUCTEME HAay4YHOI'O 3HAHMSI €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHNN COBPEMEHHOIH €CTECTBEHHO-HAyUYHOW KapTHHBI MHpPa M HAayyHOI'O MHUPOBO33PEHHS; O BKJIAje
POCCHUICKHX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKa
JUISl pEIICHNUS KU3HEHHBIX 3a7a4

YMeHue packpbiBaTh Coiep KaHue OMOIOTHUECKUX TEPMUHOB U OHATHM: BUJ, MOMYJIALUS, TeHO(OH]I, SBOJIIOLNS,
JBUKYIIUE CHIIbI ((PaKTOphl) IBOJIIOLMH, MPUCIOCOOIEHHOCTh OpraHU3MOB, BHA000pa30BaHUE, SKOJOTHYECKHE
(bakTopsl, 3KOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBHI, PEeIyLEHThl, LIEeNU MHUTaHUS, SKOJIOTMYecKas HUpaMuia,
O6uoreorieHo3, brochepa

YMmeHue wu3naratb OWONIOTHYECKHE TeopuHu (dBoJroIMOHHass Teopuss Y. JlapBuHa, CHUHTETHYeCKas Teopus
SBOJIONMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapimieBoro cxojactBa K.M. Bapa, uepemoBanmusi TIaBHBIX
HanpaBieHuil u myreil sBomorun A.H. CeseproBa, yuenuss o Ouocdepe B.M. Bepnanckoro), ompenenstsb
T'paHUIbl UX MIPUMEHUMOCTH K JKUBBIM CUCTEMAM

YMenue BJIaACTb MCTOAAMU HAYYHOI'O IIO3HAHHA B ouooruu (Ha6J’IIOIlCHI/IC N OIIMCAaHHUEC JKXHBBIX CHCTCM,
mponeccoB 1 HBJ’IeHI/If/'I; opranusanvs U IIPOBCIACHUC OMOJIOTUYECKOr0 OKCIICPUMCHTA, BBIABHIKCHUC T'HIIOTC3BI;
BBISAIBJICHUC 3aBUCUMOCTU MCKIY HUCCICAYCMBIMHU BCINYHNHAMU, 00BSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb-
30BaHHBIX HAYYHBIX HOHS[TI/II\/’I, Teopnﬁ W 3aKOHOB; YMCHHUC JCJIaTb BbIBOALBI Ha OCHOBAHHWMU ITOJIYYCHHBIX




Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrPaMMbl CPeIHero
001ero ooOpazoBaHus

PE3YIbHTATOB)

YMeHHe BBIICNATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUIOB, MOMYISLIUN, MPO-
IYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OLIEHO30B U IKOCUCTEM; OCOOCHHOCTH IPOLIECCOB HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, NPUCIOCOOJIEHHOCTH OPTraHU3MOB, JEHCTBUS
9KOJIOTUYECKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BELIECTB U MTOTOKA SHEPTUHU B SKOCUCTEMAX, aHTPOIIOTEHHBIX
M3MEHEHUHN B KOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOr€OXMMHUECKUX IIMKIOB B Onochepe

YMeHne npuMeHsTh MOJTyYeHHbIC 3HAHUS ISl O0BICHEHHS] OMOJIOTUYECKHUX MPOIIECCOB U SABJICHUM, JIs IPUHSITHS
MPaKTUYECKUX PEIICHUNA B TOBCEIHEBHOW JKM3HU B IEAX oOOecrmeueHus Oe30MacHOCTH CBOETO 370pPOBbS U
3JI0POBBSI OKPYKAIOIIKNX JIIOACH, COONMIOACHUS HOPM IPaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH MPUPOTHON cpee;
MOHUMaHHWE HEOOXOIMMOCTH HCIIOIb30BAHMS JOCTIKEHUM COBPEMEHHOM OHWOJOTUM I PallOHAIBLHOTO
MPUPOIONOIB30BaAHUS

YMeHue pemarh dJIeMEHTapHble OHOJOTHYECKHe 33a/1ayd, COCTaBJSATh CXEMbl MEepeHOCa BEIIECTB U SHEPIUU B
sKOcHCTEeMax (1IeTH MUTaHUS)

YMeHue BBINOJHATH JJAOOpAaTOPHBIE M MPAaKTUYECKHE paboThl, COONOAaTh MpaBUia MpU paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYJOBaHHEM

YMeHMe KpUTHUYECKH OLEHMBAaTh W MHTEPHPETHpPOBaTh HH(POpMALMIO  OHOJOTHMYECKOTo  COJAEpIKaHus,
BKJIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 pa3iuuHbIX McToyHUKOB (CMU, HayuyHO-mOMyNsipHBIE MaTepHalibl);
paccMaTpuBaTh INI00ANTbHbBIE HKOJOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOUIEHUIO K HUM
COOCTBEHHYIO NMO3UIINIO

10

YMeHnue co3iaBath COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COO0IIEHNS, 0000111asi OMOIOrHYeCKy0 HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh NOHATHHHBIN annapaT OMOJIOrHH




5. IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 buonorus kak Hayka
11 buonorus — Hayka o xuBoi npupojie. Ponas Ouonoruu B popMUpOBaHUU COBPEMEHHON HAYYHOW KapTUHBI Mupa. CucremMa OHOJIOTHYeCKUX
HayK
12 MeToapl TO3HAHUS JKUBOW MTPUPOABI (HAONMIOJEHHE, OSKCIIEPHUMEHT, OIHMCAaHUE, HW3MEpPEeHHe, KIACCU(PHUKAIMI, MOJEINPOBaHHE,
cTaThcThYecKasi 00pabOTKa JaHHBIX)
2 JKuBble cucTeMBl U X OpraHu3anus
2.1 JKuBble cucreMsl (6HOCHCTEMBI) KakK MpeaMeT u3ydenus ouonoruu. CBoiicTBa OMOCHCTEM U HX pa3HOOOpasue
29 YpoBHU opraHu3ai OMOCHUCTEM: MOJEKYJISIPHO-TEHETUYECKUN, KIETOUYHBINA, OpPraHW3MEHHBIN, MOMYJIAIMOHHO-BUIOBON, 3KOCUCTEMHBIMH,
OouochepHbIi
3 XHUMHYECKUHN COCTAB U CTPOCHUE KIIETKU
31 XUMHYECKUH COCTaB KJIETKH. XUMHUYECKUE AIEMEHThI: MaKpOJIEMEHThI, MUKPO3JIEMEHThI. Bosia 1 MuHepanbpHble BemecTBa. OYHKIIMU BOJIBI
Y MUHEPAJIbHBIX BelIeCcTB B KieTke. [logiepxkanne ocMoTHyeckoro 6aisaHca
benku. CoctaB u ctpoeHue 6e1KoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHuMble U 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN
COCTaB. YPOBHH CTPYKTYpPBI OCIIKOBOM MOJEKYIbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHASL CTPYKTYpa). XMMHUYECKHE CBOWCTBA
3.2 OenkoB. bruosornueckre GyHKITUN OSITKOB.
®epmeHThl — Ouonoruyeckue karaiausatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTp, cyocTparHas crneuupuyHoctb. KodepMeHTHI.
Buramunbl. Otanuns GepMeHTOB OT HEOpPraHMYECKUX KaTalu3aTopOB
VYrneBoabl: MOHOCaxapuabl (TJIOK03a, prud03a U Je30KCHUpPrO03a), Aucaxapuasl (caxaposa, JaKTo3a) U Morcaxapuiasl (Kpaxmal, TITHKOTEH,
33 HeJUTI0103a). bruonornueckue GpyHKIUN yTieBOOB.
Jlununaer: Tpurauiepuasl, crepousl, ¢pochonununsl. ['mapodunbHO-rUAPOPOOHBIE CBOMCTBa. buonornuyeckne QYHKIMM JUIHAIOB.
CpaBHEHUE YIIIeBOJOB, OEIIKOB M JIMIUOB KaK HCTOYHUKOB SHEPTUHU
34 Hyxnennossie kucnotsl: JIHK u PHK. Hykneotuasr — MoHOMeps! Hyki1eMHOBBIX KUcioT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkunn
PHK. AT®: ctpoenue u GpyHKIIUU
3.5 I{nronorus — Hayka o kietke. Kiierounas teopus. Metoasl n3y4eHus: KJIETOK
36 Knerka kak nenoctHas xuBas cucreMa. OOmMe NpU3HAKM KIETOK: 3aMKHYTasi HapykHas memOpaHna, moiyekynbl JIHK kak renermueckuii
anrmapar, cucreMa cuHTes3a Oenka




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

THmbI KIETOK: dyKapHOTHUYECKash U IpokapuoTuyeckas. OCOOEHHOCTH CTPOSHHS MPOKAPHOTHUECKON KiIeTKu. KieTouynas crenka OakTepuil.

3.7 Ctpoenue dykapruoTHdecKor KiieTkiu. OCHOBHBIC OTJIMYUS PACTUTEIHHOM, )KUBOTHOW M TPUOHON KIICTKH
[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, TIMKOKAIMKC, NX (QyHkimu. [InazmMatnyeckas MmemOpana, e€ cBOCTBA U (DYHKIIHH.
38 [Muronnasma u e€ opraHoujsl. OnHOMEMOpaHHBIE OpPraHOMIbl KJIETKU: 3HIoIuIa3MaTudeckass cetb (OIIC), anmapar ['ombaxku, JIM30COMBI.
[ToyaBTOHOMHBIE OPTaHOWIBI KJIICTKH: MUTOXOHPUH, TuIacTubl. [Iporcxoxienrne MUTOXOHAPHUHA 1 mactul. Bunel muiactua. HememOpanusie
OpraHou bl KJIETKU: puOOCOMBI, KJIETOYHbIM HEHTpP, PECHUYKH, KI'YTUKH. DYHKIIMU OPraHOUA0B KIETKH. BrimtoueHus
3.9 SAnpo — peryasTopHblii HeHTp kieTku. CTpoeHue siipa: sijaepHas 000104Ka, KapUOIUIa3Ma, XPOMATHH, SIIPBIIIKO. XPOMOCOMBI
3.10 | Tpancnopt BemeCTB B KJIETKE
4 JKn3HenesTenbHOCTh KIETKH
OOMeH BemiecTB, WIH METAa00IM3M. ACCUMHISAIMS (IJIACTUYECKUHA OOMEH) M JAUCCUMWIALUS (PHEPTeTHUECKU OOMEH) — JIBE CTOPOHBI
4.1 €MHOTO mpoiiecca MeTaboJIM3Ma. Tunbr obmeHa BEILIECTB: aBTOTPODHBIN u reTepOTPO(HBIMH.
Poub hepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHUH YHEPTHH B KIIETKE
®orocunTte3. CBeroBas n TeMHOBas (a3wl poTocunTe3a. Peakmu GporocuaTe3a. DPPEeKTUBHOCTH GOTOCUHTE3a. 3HAYCHHE (POTOCHHTE3A JIJIS
4.2 XKU3HU Ha 3emiie. Binsinue ycnoBuii cpeibl Ha HOTOCUHTE3 U CIIOCOOBI OBBILIEHUS €r0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHH.
XeMocHHTe3. XeMOCHUHTE3UpYIoIHe OakTepuy. 3HaueHUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle
43 OHepreTuyecknii oOOMeH B KieTke. PacieruieHue BemecTB, BbIJENEHHE M aKKyMYJIHUPOBAaHHWE SHEPIMU B KJIETKE. DTallbl SHEPreTHYECKOTo
' oOMeHa. ['nukonus. bpoxkenue u ero Bujbpl. Kricnoposnnoe okucieHue, UiM KIeTouHoe Jpixanue. ¢ (eKTUBHOCTh YHEPreTUYECKOro 0OMeHa
Peakiun matpuunoro cuntesa. I'enernueckast uadopmarus u JIHK. Peanuzanus renernueckoid nHGopMaluu B KieTke. [ eHeTuueckuit Kox
4.4 u ero cBoiictBa. Tpanckpunuus — marpuunbiii cuare3 PHK. Tpancnsauus — 6uocuntes 6enka. Kogupoanue amuHokuciot. Poiabs pubocom B
OuocuHTe3e OeKa
Hexnerounsie Gpopmsl xku3Hu — BUpychl. Mcropust otkpsiTis Bupycos (.M. MBanoBckuit). OcoOEHHOCTH CTPOCHUS U KU3HEEATEIbHOCTH
4.5 BUpycoB. bakrepnodaru. bonesnu pacteHuil, >kUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmynoneduuura yenosexa (BUY) —
B030yauTens CIIN{a. Ilpodunaktika pacnpocTpaHeHHsl BUPYCHBIX 3a00J€BaHUM
5 Pa3sMHOXeHNe ¥ UHAMBUYAJIbHOE Pa3BUTHE OPTraHU3MOB
Knerounslii 1uki, WK KU3HEHHBIH LUK KiIeTku. MHTepdaza nu muro3. Ilpoueccsl, nmpoTtekaromue B unTepdase. Perumkanus — peakuus
51 maTtpuyHoro cunte3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBINH HaOOp — KapUOTHUI. [IUTUIONAHBIN U ralIONAHBIA XPOMOCOMHBIE HA0OPHI.
' Xpomaruzsl. LluTonorndyeckrie OCHOBBI pa3MHOXKEHHUS M MHIMBUyaIbHOIO Pa3BUTUSI OPTraHU3MOB.
Jlenenune knetku — muto3. Ctagun mutosa. [poreccsl, nmporcxoasiue Ha pa3HbIX CTaIUIX MUTO3a. bHoornyeckuii CMbICI MUTO3a
59 @opMBl pa3MHOXKEHHUSI OpraHM3MOB: Oecrojioe U MosioBoe. Buapl Oecrosioro pa3MHOXKEHHMs: JAeJIEHWE HaJBO€, MOYKOBAaHUE OJHO- U

MHOT'OKJICTOYHBIX, CHOpOO6p8.30BaHI/IC, BCTCTATUBHOC PA3SMHOXCHHUC. I/ICKYCCTBCHHOC KJIOHUPOBAHUC OPraHU3MOB, €TO 3HAYCHHUC JIA




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

CCIICKIIMH

5.3

[TonoBoe pa3MHOXEHHE, €r0 OTIAMUYUS OT OECI0I0ro.
Meiios. Craguu Meiiosa. [Ipoueccsl, npoucxonduiye Ha ctaausx meiosa. [loBenenue xpomocom B meiiosze. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HaU€HHE Meilo3a

5.4

["ameTorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [10JIOBBIE kKee3bl: CEMCHHUKH M SMYHUKA. OOpa3oBaHHE W Pa3BUTHE
MOJIOBBIX KJIETOK — TramMeT (cmepmaTo3ouj, SWIEKJIeTKa) — crhepMmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHUS SIMIEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes

5.5

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BuUTHE (3MOpHOreHe3). DTambl SMOPHOHAIBHOTO PAa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: ApoOieHue, racTpynauus, opraHoreHe3. IloctamOpuoHanbHOE pa3zBuTHe. TUIBI MOCT3MOPHUOHAIBHOIO Pa3BUTHS: HPAMOE,
HenpsMoe (TMInHOYHOE). Biusiaue cpeapl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u paszsutue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaUU PA3BUTHS

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMBOCTHb OPraHrM3MOB

6.1

[Tpeamer u 3agaun reHetuku. Victopust pa3BUTHS NeHETUKU. Bkiajg poccHilckuX M 3apyOeKHBIX YUEHBIX B pa3BUTHE I'€HETUKU. MeTombl
FEeHETUKU (TMOPUAOIOTMUECKUN, IUTOIN€HETUYECKUN, MOJEKYJIspHO-reHeTuuecKnil). OCHOBHBIE T'€HETUYECKUE MOHATUA. | 'eHeThueckas
CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKPEIIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEJIOBaHUS MPU3HAKOB, ycTaHOBJIeHHble [. Menaenem. MoHOruOpuaHOE CKpeUIMBaHHE. 3aKOH €InHO00pa3us
ruOpuA0B NepBoro nokojaeHus. [lpaBuno 1oMuHUpOBaHUS. 3aKOH paclleIuieHus Mpu3HakoB. ['unore3a ynctotel ramet. [lonHoe u HenosHoOe
JOMUHUPOBAaHUE.

JurubpunHoe ckpelyBaHue. 3aKOH HE3aBHCHMOI'O HACJEI0BaHUS MPU3HAKOB. L{UTOreHeTHyeckne OCHOBBI TUTMOPUAHOTO CKPELIMBAHUS.
AHamzupyroniee ckpeuBanue. Mcrnoyib30BaHie aHAIM3UPYIONIET0 CKPEUTMBaHMsI JIs ONIpe IeJIeHUs] TEHOTHIa 0COOU

6.3

CuenneHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY HaclleJoBaHMIO reHoB. HapylleHue cuenieHus reHoB B
pe3ynbTaTe KPOCCUHroBepa. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH. | eHeTHYEeCKHe KapThl.

['enetnka mosia. XpoMOCOMHOE OIpEAeNieHnEe 1Moyia. AyTOCOMBI M TOJIOBBIE XpOMOCOMBI. ['OMOTaMeTHBIE U TeTePOraMeTHBIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CIETUICHHBIX C MTOJIOM

6.4

N3meHunBOCTh. BuAbl W3MEHUYMBOCTH: HEHACIEJACTBEHHAs W HACIEACTBEHHas. Poiib cpeapl B HEHACIEICTBEHHONW W3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKALMOHHOW HM3MEHUYMBOCTH. BapuanuoHHBI ps W BapualMOHHas KpuBas. Hopma peaknuu mnpu3HaKa.
KonnuecTBeHHbIE M KaUeCTBEHHbIE MPU3HAKK U X HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON H3MEHUNBOCTH

6.5

HacnenctBeHHasi, WM TIeHOTUIMYECKas, W3MEHYMBOCTb. KoMOHWHATHBHas W3MEHYMBOCTh. Meilo3 W TOJOBOM mporecc — OCHOBa
KOMOWHATUBHON M3MEHUMBOCTU. MyTallMOHHAs MU3MEHYMBOCTh. Kiaccudukanus MyTauuid: TeHHbIe XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NpUYMHBI MyTanuid. Myrarenssle GpakTopbl. 3aKOH TOMOJIOTHYECKHX PsIJIOB B HacjaeAcTBeHHOM n3MeHunBocty H.M. BaBunosa




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

6.6

['enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/bI T€HETHKU YEJIOBEKA: T€HEATIOrMUYEeCKUM, OJM3HEIOBBIN, IUTOIT€HETHUYECKUH,
OMOXMMHYCCKHH,  MOJIKYyJsipHO-TeHeTHYecknii.  COBpeMEHHOE  OmpeleieHHE  TI'€HOTHIA:  IMOJHOTEHOMHOE  CEKBEHHPOBAHHE,
TeHOTUIIUPOBaHKE, B TOM 4mciie ¢ momomipio [I[P-ananu3a. HacnencrBeHHble 3a0oieBaHUS YENIOBEKA: T€HHBIC OOJIE3HH, OOJIE3HH C
HACJICJACTBEHHON TMPEIPacioiOKEHHOCThIO, XPOMOCOMHBIE Ooisie3HH. CoMaTHYeCKUe M TeHepaTUBHbIE MyTamuu. [IpHHIIUIBI 310POBOTO
oOpa3a >KM3HH, TUATHOCTHKH, MPOPUIAKTUKH W JICYCHUS TCHETUYECKUX OoJie3HeW. MeIuKO-TeHEeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEUITMHCKOW I'€HETHKH B MPEIOTBPAILICHUH H JICYCHUH TeHETUUECKNX 3a00I€BaHUI YeIOBEKa

Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenekiusi Kak Hayka M Ipollecc. 3apoxkACHHE celeKuuu U aoMectukarus. Yuenue H.M. BaBuioBa 0 1eHTpax NPOUCXOXKICHUS H
MHOT000pa3usi KyJIbTypHBIX pacTeHUH. L[eHTphl MpOUCX 0k ACHNS TOMAITHUX JKUBOTHBIX. COpT, MOpPO/Ia, ITAMM

7.2

CoBpeMeHHBIE METOJbI CeNIeKIMU. MaccoBbIi M HMHIMBHUIYAJIbHBIH OTOOPHI B CENIEKIIMM PACTCHHH M KUBOTHBIX. OIEHKa SKCTEphepa.
bauskoponcTBeHHOEe ckpemuBaHue — MHOpuauHr. Yucras nuHusa. CkpelMBaHUe YUCTBIX JMHUH. [eTepo3uc, wim rubpuaHas cuia.
Hepoxacteennoe ckpemmBanne — ayropuaumur. OtnanéHHas ruOpuamzanus U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W TOJIy4eHHE
NOJUIUIONAOB. JIOCTHKEHHSI CEJIEKIUU PACTEHUI, )KUBOTHBIX 1 MUKPOOPraHU3MOB

7.3

buoTtexHosorust Kak oTrpaciib IpOU3BOJACTBA. ['eHHas MHXKeHepus. JTanbl co3naHus pekomOuHantHo JIHK u TpaHCT€HHBIX OpraHu3MOB.
Knerounas wnnxkenepusa. Kilerounbele KynbTypbl. MUKpPOKJIOH@JIBHOE pa3MHOKEHUE pacTeHMH. KiloHMpoBaHHE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB. JKOJIOrH4eckne u atuueckue npodsueMsl. 'MO — reneTndecku MOIUGUIIMPOBAHHBIE OPraHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

DBOJIIONUOHHAS OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CunerenbcTBa dBoNMONKU. [laneoHTONOrHYECKHe: TOCIeI0BATEIbHOCTh MOSBICHHS BUJOB B TAJIGOHTOJIOTHYECKOMN JIETOMUCH, TEPEXOTHBIE
dopmbl. bruoreorpaduueckue: cxoncTtBo U paznuuue ¢ayH U (Grop MaTEpUKOB U OCTPOBOB. DMOPHUOJOTHYECKHUE: CXOACTBA W Pa3IAUHUS
SMOpPHOHOB PAa3HBIX BHUJOB TO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYAUMEHTApHBIE OpPTaHbI,
aTaBU3MBI. MOJ'IeKy.TIS[pHO-6I/IOXI/IMI/I‘-IGCKI/ICZ CXOACTBO MEXAHU3MOB HACJIICACTBCHHOCTH U OCHOBHBIX META00JINYECKNX HYTeﬁ Y BCEX
OpPTaHU3MOB

1.2

OpomtounonHass Teopust Y. JlapBuHa. [Ipeanochbulky BO3HMKHOBEHMS JapBUHU3MA. JIBHKylIMe CHIIBI 3BOJIIOUMHM BUAOB 1o [lapBuHY
(M30BITOYHOE PAa3MHOXKEHHE MPHU OTPAHMUYEHHOCTH PECYPCOB, HeolpeneiaEHHas W3MEHYUBOCTh, O0pb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN
0TOOD)




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUSA

1.3

Cunrernueckas teopus 3Bosonu (CTO) u ocHoBHBIE €€ nonoxeHusl. Mukpospostonusd. [Tonmynsuus kak eAMHNLIa BUJA U 3BOJIIOLIMU

14

JBuxymiye cuibl ((pakTopbl) SBOJIOLMKA BUIOB B MpupoAe. MyTalmoHHBIN mpolecc U KOMOMHATUBHAs WU3MEHUMBOCTh. [lomymnsiuonHbie
BOJIHBI 1 Jpeiid reHoB. V3omsimust u Murpanus. EcrecTBeHHBIN 0TOOp — HanpaBIstonui (hakTop 3BomroIH. @OpMBI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3ynbTat 3BoJitonuu. [IpuMeps! nmpucnocoOienuii y opranuzMoB. ApoMopd 036l U UAMOAAANTALIHH.
Bun u Bunoobpazosanue. Kpurepun Buna. OcHOBHBIE (hOpMBI BUI000pa30BaHusI: TeorpaduuecKoe, SIKOIOTHIEeCKOe

1.5

Maxkpoaosrorusi. Dopmel 3BOTIONNHN: GUICTUYECKAs!, TUBEPTCHTHAs, KOHBEPreHTHAs, mapajuiesibHas. HeoOpaTuMoCTh 3BOTIOIUN

Bo3HukHOBEHUE U Pa3BUTHC )KN3HU HA 3emie

2.1

JloHayuHbIe MpeACTaBICHUS O 3apOXKJIEHUHM >KU3HU. HaydHble runmore3bl BOSHHUKHOBEHUS JKM3HM Ha 3emile: aOMOreHe3 U MaHCIIEpMHUS.
XuMHUECKasi IBOJIOLUS. DKCHEPUMEHTAIbHOE MOATBEP)KICHHE XUMHUECKOW 3Bostounu. HauanbHble 3Tanbl OMOJIOTMYECKON 3BONIOLMH.
I'unore3a PHK-mupa. IlepBbie knetku u ux 3Bosonus. @opMUpOBaHNE OCHOBHBIX T'PYII JKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie 1o 3paM M nepuozaMm. Karapxein. Apxelickasg u nporepo3oiickas 3psl. [laneosolickas 3pa u €€ Nnepuoisl:
KeMOpUICKUIl, OpAOBUKCKUM, CHIIYpUMCKHUI, NEBOHCKUN, KaMEHHOYTOJIbHBIN, IepMcKuil. Me3o3olickas 3pa U €€ mepuoibl: TPUACOBBIH,
IOPCKH, MEJIOBOM.

KaitHo30licKas 3pa U €€ Mepuobl: MAIICOr€HOBbIN, HEOINCHOBBINM, AHTPOIIOT€HOBBIN. XapaKTepUCTHUKA KJIMMATa U I'€0JOTHYECKUX IPOLECCOB.
OcCHOBHBIE 3Tanbl 3BOJIIOLMU PACTUTEIIBHOTO M KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHMH M >KMBOTHBIX. [losiBleHue, pacuBer u
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OPraHn4Y€CKOIro MrUpa KakK OTpaXCHHEC 3BOJIFOINH. OCHOBHBIC CHCTEMATHUYECKHUE I'pymIbl OpraHu3MOB

2.4

OBoironusi 4enoBeka. AHTpPONOJIOrMs Kak Hayka. Pa3BuUTHe NpENCTaBICHMH O TPOMCXOXKIECHUU 4YelloBeKa. MeTonbl H3Yy4eHHs
aHTpornoreHe3a. CxoJICTBa U pa3INyus Y€I0BEKa U KUBOTHBIX. CHCTEMATHYECKOE M10JIOKEHUE YETIOBEKA.

JBmwxynme cunbl (pakTopsl) aHTpororeHesa. HacieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIH 00pa3 KHU3HH,
M3TOTOBJICHUE OPYAUN TPY/a, MBIIIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaINN U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenslid, YenoBek NpsaMoxoaayid, YeaoBek HeaH1epTabCKUM,
Yenosek pa3ymHblid. Haxoaku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHUs, 00JaCTh pacIpOCTpaHeHus, 00bEM T'OJIOBHOTO MO3Tra, 00pas3
JKU3HU, Opy s

2.6

Yenoseueckue pacbl. OCHOBHBIC OONBIIME pachl: €BPOICOHIHAs (€Bpaszmiickas), HETPO-aBCTPAIOUAHAS (IKBATOPUAIBbHAS), MOHTOJIOWIHAS
(a3maTcko-aMepuKaHCKas). UepThl MPHUCTIOCOOJICHHOCTH TPEACTABUTENICH YEIOBEUECKHMX pac K YCJIOBHSM CYIIECTBOBaHUS. EIWHCTBO
yesioBeueckux pac. Kputuka pacuzma

OpranusMbl 1 OKpy>Karolas cpeia

3.1

DKOJIOTHS KaK HayKa. 32[,[[8.‘{1/1 U pas3aciibl 5KOJIOTHH. MeToapl KOJOTUYECKHUX MCCIEeIOBAHUIM. OKOJIOTHYECKOE MHPOBO33pPCHUC. CpCIlBI
obuTanus OpTraHM3MOB: BOJIHAs, HA3CMHO-BO3JyIIIHAsA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAsA




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUSA

Okonorudeckue Qakropel. Kiaccupukanus skonorudeckux (akTopoB: aOMOTHYECKUE, OWOTHYECKHE W aHTpomnoreHHbe. JlelicTBue

32 9KOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI
33 AbuoTtnueckue (akTopbl: CBET, TeMIepaTypa, BIaxHOCTb. Doromepuoansm. [IpucmocobieHuss opraHu3MoB K JCHCTBUIO aOMOTHUECKUX
' (dakTopoB. bruosornyecKkue puTMbI
buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aMMOACHUCTBUI: KOHKYpPEHIMS, XUIIHUYECTBO, MApa3UTU3M, MYyTyalu3M, KOMMEHCAIU3M
3.4 (HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTPAIU3M. 3HaUYeHNE OMOTUYECKUX B3aUMOJICUCTBUH s CYIIECTBOBAHUS OPTaHU3MOB
B IIPUPOAHBIX COOOIIECTBAX
35 DKOJIOTMYECKHE XapaKTEPUCTUKU MOMyanni. OCHOBHBIC TOKA3aTEeNU TOMYISALINU: YUCIEHHOCTh, TUNIOTHOCTh, POXKIaeMOCTh, CMEPTHOCTD,
OPUPOCT, MUrpanys. JlnHamuka YucIeHHOCTH NONMYJSIUK U €€ perysius
4. Coo01mecTBa U 9KOJIOTHYECKHE CUCTEMBI
41 Coo01ecTBo opraHu3sMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUJOBasA, IPOCTPAaHCTBEHHAs, Tpodudeckas (nuuieBas). Buibl-1OMUHAHTEI.
CBs131 B OHOIIEHO3€
Okonornyeckne cuctembl (3kocuctembl). [loHsTme 00 skocucremMe U OuoreorneHoze. OYHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI:
42 IPOAYLIEHThl, KOHCYMEHTBI, peIyLeHTbl. KpyroBopoT BelleCTB M NOTOK 3HEPruu B 3KocucTeMme. Tpoduueckue (IMUILEBbIE) YPOBHU
skocucTeMbl. [InmieBrbie nienn u ceTi. OCHOBHBIE TIOKA3aTeNN SKOCHCTEMBI: OromMacca, POIYKIHs. DKOJIOTHIECKHUE THPAMHUIBL: TIPOTYKIINH,
YHUCIEHHOCTH, OnoMacchl. CBOWCTBA SKOCHCTEM: YCTOWYMBOCTD, CAMOPETYJIsIMsL, pa3BuTHe. CyKieccus
[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCHCTEMa XBOWHOTO WIJIH NIMPOKOIMCTBEHHOTO JIeca.
43 AHTpONOIreHHbIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpPOO3KOCHUCTeMBl. bHonornueckoe M XO03SHCTBEHHOE 3HAUYEHHE Aarpo’KOCUCTEM U
' ypOO3IKOCUCTEM.
buopaznoobpazue kak GpakTop ycToiunBocTH 3kocrcteM. CoxpaHeHHe OHOJIOTHYECKOro pasHooOpas3us Ha 3emiie
VYuenue B.U. Bepuanckoro o 6mocdepe. I'panutipl, cocraB u crpykrypa omochepsl. Kupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH
4.4 O6uocdepsl Kak TI00aJbHOW 3KOCHUCTEMBI. J[MHamMHMuyeckoe paBHOBecMe M oOOpaTHas cCBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHYECKHE UKJIIBI JIEMEHTOB (yriiepoja, a3ora). 3o0HajabHOCTh 6rocepsl. OCHOBHbIE OMOMBI CYIITH
45 YenoseuecTBO B Onocdepe 3emiu. AHTPONIOreHHbIE U3MEHEHUs B Onocdepe. I 1o6anbHbIe 3KOJI0TH4YeCcKHe TPOOIEMBI.

OcHoBa patrOHAJIBHOI'O YIIPABJICHUS IIPUPOAHBIMU PECYPCaMU U UX HCITIOJIb3OBAHHC. I[OCTI/I)KCHI/I}I OHOJIOTHH H OXpaHa Mprupoabl
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