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Conep:xkanue y4eOHOT0 npeamera

10 knacc
1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTHMM C OOINECTBEHHBIMH, TEXHUYECCKUMH U JIPYTHMH
€CTeCTBEHHBIMU HayKaMmH, (pusocodueii, STUKOH, 3CTETUKOM U npaBoM. Posib 6uonoruu B hopMupoBanuu
COBpPEMEHHOI Hay4HOIl KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTonbl TO3HAHHUS JKMBOH TpHUPOABI (HAOIIOACHWE, SKCICPUMEHT, ONHCaHUE, H3MEPEHUE,
KJIacCU(UKAIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast pabora Ne 1. «Vcronb30BaHKe pa3IMYHbIX METOIOB IIPH U3YUYEHUU OMOIOTHYECKUX
00BEKTOBY.

2. /KuBble cucTeMbl M UX OPraHHU3AIUA.

XKusele cucremsl (6MOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosiorur. OTIUYne KUBBIX CUCTEM OT
HEOPraHU4eCKOW MPUPO/IbI.

CpoiicTBa OmocucTeM M UX pa3HOOOpa3we. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYJISPHBIH,

KJIETOYHBIN, TKaHEBBIM, OpraHU3MEHHBIM, MONYJIALIMOHHO-BUIOBOM, 9KOCHCTEMHBIN
(OmoreoneHOTHYECKUIT ), OroCchepHBIi.
JdeMoHcTpanum:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HUY, «YPOBHHU OpPraHU3AUHU )KUBOW TIPUPOJIBI.
O6opynoBanue: moaens Mosekynnsl JJTHK.

3. XuMHYeCKHIl COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KIETKH. XMMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpPAJIbHBIE BELIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIIeCTB B KieTke. [logaep:xanne ocMoTudyeckoro 0anaHca.

benku. CocraB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HezameHumsble u
3aMEHUMbIE AMUHOKMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOH MOJIEKYIIBI
(nepBuYHasi, BTOPUYHAs, TPETHYHas M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonornueckne QpyHKIMN OSIKOB.

depMeHThI — Onojoruyeckue karaausaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN LIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinynst GepMEeHTOB OT HEOPTaHUUECKUX KaTalu3aToOpOB.

YrneBonapl: MOHOCaxXapuIsl (TITFOKO3a, pru003a U 1e30KCHpr003a), Tucaxapubl (caxapos3a, JaKTo3a)
U TIoJIMcaxapu bl (Kpaxmall, IIIMKOTeH, 11eJUTi0103a). bruonorndyeckue pyHKIMM yrieBOI0B.

Jlunuasl: TpuraMuepuasl, (ocdoaunuasl, crepounsl. 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
Buonornyeckue pynkunu aunuoB. CpaBHEHUE YII€BOAOB, OCIKOB U JIMIUOB KaK HCTOUHUKOB SHEPIUH.

Hyxnennossie kucnotsr: JIHK n PHK. Hykieotnsl — MOHOMEpBI HyKJIIEMHOBBIX KHCIOT. CTpoeHne
u ¢pyukiun JJHK. Crpoenne n pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kieTke. Kierounas Teopust — mpumep B3aMMOJACUCTBUS Uaed U (PakToB B
Hay4YHOM ITO3HAaHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHast xxuBas cuctema. O0miye Npu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa,
mostekyibl JIHK kak renerndeckuit anmapar, cucreMa CuHTe3a Oerka.



THIIBI KJIETOK: 3yKapuoTH4ecKas 1 npokapuoTudeckas. OcOOEHHOCTH CTPOCHUS MTPOKAPHOTHUECKON
kiaetku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKOH KiIeTKH. OCHOBHBIC OTJIMYHS
PaCTUTENBHOM, )KUBOTHOM M TPUOHON KIJICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAIMKC, WX (QYHKLUU.
[Ina3marnveckas memOpaHa, e€ cBoiicTBa 1 ¢pyHkumu. L{uToruiasma u e€ opranouasl. OnHoMeMOpaHHBIE
opraHouasl kiuetku: OIIC, ammapat ['onbmxu, snm3ocomsl. IloayaBTOHOMHBIE OPraHOMIbI KIIETKH:
MHUTOXOH/ApHH, IacTuabl. [Ipoucxoxaenne MUTOXoHApUiA 1 miaactua. Buasl mnactun. HememOpanHbie
OpPraHOM[bl KJIETKU: PHOOCOMBI, KIETOYHBIM ILIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpPraHoOMJOB KJIETKH. BrirtoueHus.

Snpo — perynsaTopHslii HeHTp KieTKH. CTpoeHue spa: saepHas 000J04Ka, Kapuoria3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMHYECKMX JIEMEHTOB B HEXHMBOW Ipuponae», «PacmpenencHue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuubr u cxemsl: «l[leproanyeckast TabnHIa XUMHUECKUX JIEMEHTOB», «CTPOCHUE MOJIEKYJIIBI
BONBI», «buocuHTe3 Oenkay, «CTpoeHne Moiekynbl Oenkay», «Ctpoenune ¢epmenta», «HykienHoBbIe
kucnotel. JIHK», «Crtpoenne monekyinsl AT®», «CTtpoeHue syKapuOTHYECKOM KIETKW», «CTpoeHHe
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENBbHOM KIETKW», «CTpOEHHE HIPOKAPUOTUYECKON KIIETKU»,
«CTpoeHue siipa KIETKI», «YTIeBOAbY, «JIMIuIb».

O06opynoBaHue: CBETOBOW MHUKPOCKOII, 000PYJIOBaHHE ISl MIPOBEACHUS HAOIIOICHUH, U3MEPCHHUIH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKHUBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas pabota Ne 1. «M3yueHne KaTaJuTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMuUJIa3bl WM KaTajuasbl)y.

JlaGopatopHas padora Ne 2. «/M3yueHue cTpoeHHs KJIETOK pacTeHHUH, *HUBOTHBIX U OaKTepUid MOJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

4. ’KusHeneATeJbHOCTDb KJIETKH.

OOMeH BelecTB, WM MeTa0onmu3M. ACCUMIISAIUS (TUTAaCTHYECKUH OOMEH) M JTUCCHMIISIINS
(oHepreTudeckuii 0OMeH) — JBE CTOPOHBI €AMHOTO Mpoiiecca MeTadboian3Ma. Posb 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpodHbIid. Posb ¢pepMeHTOB B 0OMEHE BELIECTB U
MPEBPAILIEHUH SHEPTUH B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas (azbl GorocuHTe3a. Peakuuu dorocunTesa. IPPeKTUBHOCTD
dorocunTe3a. 3HaueHue (HOTOCHHTE3a IS KU3HU Ha 3emie. BausHue ycnoBuil cpenbl Ha pOTOCUHTE3 U
CIOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KJETKe. PaciernieHue BelecTB, BBIICICHHE W aKKyMYJIHPOBAHHE
SHEPruu B KIIETKE. DTalbl 3HepreTuyeckoro oomMena. I'ukonus. bpoxenue u ero Buabl. Kucinopognoe
OKHCJIGHHE, WM KieToyHoe jpixaHue. OxucnurenbHoe ¢docpopunupoBanue. IHPEeKTUBHOCTD
9HEpPreTU4ecKoro oOMeHa.

Peaknuu marpuunoro cuntesa. ['eHernueckas uHpopmarus u JJHK. Peanuzainus renerndeckoii
nH(popmaruu B KieTke. [ eHeTrnueckuii Koa 1 ero cBoiicTBa. TpaHckpumius — MatpuuHbii cuate3 PHK.
Tpancnsamus — 6umocuHTe3 Oenka. Dtambl TpaHcnsauu. KomupoBanue aMuHOKHCIOT. Ponbs pubocom B
O6uocuHTe3e OenKa.



Hexnerounsle Qopmbl xu3HH — BUpychl. Mcropusi oTkpbiTus BHpycoB (. W. VBaHOBCKMIf).
OcoOeHHOCTH CTPOCHUS M )KU3HEHHOTO IMKJIa BUpYcoB. bakTepnodaru. bonesnu pacteHui, 5)kUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura denoeka (BUY) — Bozoyaurens CIINda.
OOpaTHasi TpaHCKpUIIMS, peBepTaza M wuHTerpasza. [IpodunakTuka pacnpocTpaHEeHUs BHUPYCHBIX
3a00JICBaHHI.

JdemoHcTpaumuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbel nutanus», «Metaboiauzmy», «MUTOXOHIPUSY, «IHEPreTUUECKUM
obmeny, «Ximoporacty, «Dorocuntes», «Crpoenune JJTHK», «Ctpoenune u GyHKIHMOHUpPOBAHUE TEHAY,
«Cunre3 Genkay, «'enetnueckuii kon», «Bupyce», «bakrepuodaru», «CtpoeHue M >KU3HEHHBINA UK
Bupyca CIINa, 6akrepuodaray, «Pemmukarmms JTHK».

O6opynoBanue: moaenu-ammukanun «Yasoenune JIHK u tpanckpunmms», «buocunTtes Oenkay,
«CtpoeHnue KiIeTku», Mojienb cTtpykTypsl JJHK.

5. Pa3MHoOKeHHe ¥ HHIMBHUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

KrneTouHslii UK, WK )KU3HEHHBIH UK kieTku. UaTepdasa u mutos. [Ipoueccel, mpoTekaromue B
untepdaze. Permkanus — peakuus matpuyHoro cuHTe3a JJHK. Ctpoenue xpomocoMm. XpomMocOMHBIN
HA0Op — KapuoTuN. JUIIouIHBINH U TalIOuHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatuibl. Llutonoruueckue
OCHOBBI Pa3MHOKEHUS U UHAUBUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Ctaauu muto3sa. [Iponeccel, mpoucxoAsaiiye Ha pa3HbIX CTAIUSIX MUTO3a.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi rTHOEIb KIETKH — aloNTO3.

@opMbl pa3MHOKEHHS OPTraHU3MOB: Oecros10€ U os10Boe. Buipl 6€cionoro pa3MHOKEHUS: I€JICHUE
Ha/IBOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHE, BETETaTUBHOE pPa3MHOXEHHUE.
HckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLINN.

[TonoBO€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiios. Cranuu meio3a. [Iporeccsl, mpoucxosiire Ha cTaausx Merios3a. [loBeaenue xpomocoM B
menose. Kpoccunrosep. bruonornuecknii CMbIC M 3HaUE€HUE Me03a.

["ameTorenes — nporuecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y )KUBOTHBIX. I10710BbIE JKesie3bl: CEeMEHHUKU
u sauuHuku. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u[, SHIEKIeTKa) —
crepMaroreHes u oBorenes. OCoOEHHOCTH CTPOEHMS AWLIEKIIETOK U criepMaTo30u10B. OII0I0TBOPEHHE.
[TapTenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (dMOpUoOreHes). DTambl
SMOpPHUOHAJIBHOTO pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJisiliisg, OpPraHOreHEs3.
[ToctamOpuoHanbHOe  pa3BuTHE. THUMNBI  MOCTAIMOPHOHAIBHOIO  Pa3BUTHUSA: NPSIMOE, HENpsIMoe
(mmumHOYHOE). BriusiHMe cpelibl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pazButue pacrennii. OHTOT€HE3 [IBETKOBOI'O PACTEHUS: CTPOEHNE CEMEHHU, CTANU PAa3BUTH.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «DOpMBbl pPa3MHOXKEHHMS OPraHU3MOB», «/IBOiHOEe OMIOJOTBOpEHHE Y
[[BETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOKEHUE pacTeHU», «JleneHne KIeTKH OaKTepuiiy,
«CTpoeHue TMOJOBBIX KIETOK», «CTpoeHne xpomocombly, «Kierounbi nukny, «Permmukanus JTHK»,
«Mwuto3», «Meito3z», «lIpsmoe n HenpsaMoe pa3BuTHe», «'aMeToreHe3 y MIEKOIUTANINX U YEIIOBEKAY,
«OCHOBHBIE CTaINM OHTOT'€HE3a.

O6opynoBaHue:  MHKPOCKOIN,  MHKpomnpenapaTsl  «CrepMaro3ouipl  MIIEKOIMTAIOIIETO»,
«Sineknerka miekonuTaroniero», «KaprnokuHe3 B KIE€TKax KOpEIIKa JIyKa», MarHuTHas MOJEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens meradasHoit XpoMOCOMBI.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:



Jlaboparopuas pabota Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax.
JlaboparopHas pabota Ne 4. «/3yueHune cTpoeHus MOJIOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpENapaTax».

6. HacsiencTBeHHOCTH M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BuTus reHeTUKU. Poib LuTOmOrMM U 3MOpPHOJIOTUM B
CTAaHOBJICHUM T'€HETHKHU. Bkiax poccuilckux M 3apyOeXHbIX Y4EHBIX B pa3BUTHE I'€HETUKU. MeTonbl
IeHEeTUKU  (TUOpUAOJIIOTMYECKUH, IMTOr€HETHYECKHH, MOJIeKyJspHO-reHeTnyeckuil). OCHOBHBIE
TCHETUYECKUE NIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEeMas B CXeMaX CKpEILMBaHHUM.

3aKOHOMEPHOCTH HAaclle[I0OBaHMsI TMPHU3HAKOB, ycTaHOBJIeHHble . Mengenem. MonorubpuaHoe
CKpelIMBaHue. 3aKOH €IUHO-00pa3us THOpUI0B NepBOro mnokoseHus. [IpaBuino qoOMUHHpPOBaHUSA. 3aKOH
pacIleIuIeHHs IPU3HAKOB. [ 'unores3a uncToTsl ramet. IoyiHOE U HENMOJIHOE TOMUHUPOBAHMUE.

JurubpunHoe ckperyBaHue. 3aKOH HE3aBUCUMOTI'0 Hacjel0BaHUs NMPU3HAKoB. Llurorenernyeckue
OCHOBBI  JUTHOPUAHOTO  CKpeniMBaHus.  AHanu3upymooliee  ckpeumBanue.  Vicmonb3oBanue
AQHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIETICHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue npusHakoB. Pabora T. MopraHa mo CLENJeHHOMY HAacjeIOBAaHUIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKrEe KapThl.

I'enetuka mnona. XpoOMOCOMHOE ONpEIeNeHHE TModa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHsle U reTeporaMeTHble opraHnu3Mbl. HacnenoBanue npru3HaKoB, CLHEIUIEHHBIX C TIOJIOM.

W3meHunBOCTh. BHIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HacCleICTBEHHas. Poub cpensl B
HEHACJICJICTBEHHON U3MEHUYUBOCTH. XapaKTepUCTHUKA MOAU(PUKALIMOHHON H3MEHUNBOCTH. BaprannoHHbIi
pAn 1 BapuanMoHHas kpuBas. Hopma peakunn npusHaka. KonndyecTBEHHbIE M KaU€CTBEHHBIE IPU3HAKU U
ux HopMa peakuuu. CBoiicTBa MOAU(PUKALIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHas, Uiy reHOTUIIMYECKasi, K3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHUMBOCTh. Melio3 u
MOJIOBOM MpPOLECC — OCHOBA KOMOWHATUBHOM W3MEHUYMBOCTH. MyTalMOHHAas HW3MEHUYUBOCTD.
Knaccupukanus wmyranuii: Te€HHblE, XPOMOCOMHBIE, TI'€HOMHblE. YacToTa W NPUYMHBI MYyTallHil.
MyTtarenHsble (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleacTBeHHOU n3MenunBoct H. . BaBuioga.

BHesnepHas HacIeACTBEHHOCTb U U3MEHUHUBOCTb.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'E€HETHKH  YEJIOBEKa:
reHeaJoTnYecKuii, OIN3HENOBbIN, MUTOT€HETUUECKUH, OMOXMMUYECKUH, MOJIEKYIISIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONpeIeNIEHNE T€HOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHUE, B TOM YHCIIE
¢ nomometo [I[P-ananu3a. HacnencTBeHHble 3a0oseBaHusl 4elOBEeKa: I'€HHble 00Je3HH, OOJe3HU C
HACJICJICTBEHHON MPEApPacoIOKEHHOCTHIO, XPOMOCOMHBIE Oose3Hn. CoMaTHYEeCKHe U TEeHEpPaTHUBHbBIC
myTtauuu. CtBosnoBble kieTku. [IpuHIMNBI 3710poBOro 00pasza *KU3HU, AMATHOCTUKH, MPO(UIAKTUKU U
JeYeHHs TeHEeTUYEeCKUX Oosie3Hel. MenuKo-rTeHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAUeHUEe METUIIMHCKON
TeHETUKU B MPEIOTBPAILEHUH U JICYCHUN TeHETUYECKHUX 3a00JIeBaHuUil yeloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodeer-Pecosckui,
H. Y. BaBuinos.

Tabmuubl 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €0 IIMTOT€HETHYECKas OCHOBa», «3aKOH
paciiernyieHus: M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurubpumaHoe
cKkpentuBanue», «lluTomornueckrue OCHOBBI TUTHOPUTHOTO CKpeIuBaHusy, «Meio3y, «B3anMmopeiicTeue
aJUIENIbHBIX T'€HOB», «l eHeTHdecKkue KapThl pacTEHUM, KUBOTHBIX M YEJIOBEKa», «l'eHeTuka moiay,
«3aKOHOMEPHOCTHU HACIEA0BAHHUS, CLIETUIEHHOTO € MOJI0M», «KaproTHIIbl 4en0oBeKa U KUBOTHBIX», «Busl
U3MEHYMBOCTHY», «MoaudukannoHHas HM3MeHYMBOCTH», «HacienoBanue pesyc-daxrtopa», «I'eHeTHka
Ipynn KpoBm», «MyTaluOHHAss N3MEHYUBOCTD).



OGopynoBanue:  MojenH-ammiaukanuu  «MoHoruOpugHoe — ckpemuBanue»,  «HemomHoe
JOMHHHUpOBaHHE», «JluruOpumnoe ckpemmBanue», «llepekpéct  XpoMocoM», MHUKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, MmyTtanuu GOpMbl KPbUILEB U OKpacKku Tena), repdapuit «l'opox
IIOCEBHOM».

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

Jlaboparopunas pabora Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO H JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpENapaTax.

JlaGopatopnass pabora Ne 6. «M3ydeHue MoaU(DUKATMOHHON HW3MEHYMBOCTH, IOCTPOEHHUE
BapHAIlMOHHOTO psiia U BapUAILIHOHHOM KPUBOI.

JlaGopatopHas padota Ne 7. «AHanu3 MyTtanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIpenapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

7. Cesiekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIus Kak HayKa U Iporecc. 3apokIeHHe celleKIuu 1 joMectukanus. Yuenue H. . BaBunosa
0 IIEHTPaX MPOMCXOKACHUS U MHOTO0Opa3us KyJIbTypPHBIX pacTeHUH. LICHTPBI MPOUCXOKICHHS TOMAITHUX
*KUBOTHBIX. COpT, OpOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CEeNIeKIIMU. MacCcOoBbIi 1 MHAUBUYaIbHBIA OTOOPHI B CEJIEKIIMH PACTCHUH U
KUBOTHbIX. OlleHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpeulMBaHUE — WHOpUAMHI. Yucras JuHUS.
CkpeuBanue 4ucthix JuHUH. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpELIMBaHUE —
ayropunuur. OtnanéHHas rubpuamzanusa v e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W IOJIy4eHHE
MOJIMIUIOUAOB. JJOCTHKEHUS CeJIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kkak oOTpaciib NpPOM3BOACTBA. ['eHHas HWHXKEHepus. OTanbl CO3JAAHUS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kierounas mHxkeHepus. KieTouHble KyJlbTypbl.
MuKpoKiI0HaIbHOE pa3MHOXKEHHE pacTeHHUH. Knonuposanue BBICOKOITPOTYKTUBHBIX
CeNIbCKOXO03SMCTBEHHBIX OpPraHW3MOB. JKOJIOTHYECKHEe M 3THdeckue npobiembl. MO — reHeTHuecku
MO (PULIPOBAHHBIE OPTaHU3MBI.

JeMoHCTpauu:

[Toprpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1BaHoB.

Tabmuupl U cxembl: kapTa «LIeHTpBl MPOMCXOXKAEHUS U MHOrooOpa3us KyJIbTYPHBIX PacTEHUII»,
«Ilopoapl AOMaIIHMX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHuid», «OTnanéHHas TUOpUAN3ALUL»,
«Pabotel akagemuka M. @. MBanoBay, «llommmnougusy, «OO0bEeKTHl OHOTEXHOIOTHNY», «KIleTodHEIe
KYJIBTYpPBI M KIIOHUpOBaHue», «KOHCTpynpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIJIONOB JTUKUX (OPM M KYJIbTYPHBIX COPTOB pacTEHUil,
rep6apuii «CenbcKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbli:

Okckypeusi «OCHOBHBIE METOAbI M JIOCTMIKEHHS CEJeKIMM pPACTeHMH M KMBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHLUIO, MJIEMEHHYIO (PepMy, COPTOUCTIBITATENbHBIA Y4acTOK, B TEIJIMYHOE X035 CTBO,
1a00paTOPUIO arPOYHUBEPCHUTETA WM HAYYHOTO IIEHTPA).

11 knace
1. DBoaouOHHAsE OMOJIOT U,

[TpenmnochUIKu BO3HUKHOBEHHS SBONIOIMOHHON TEOpWUH. DBONIONMOHHAS Teopus U e€ MEeCTo B
Owosoruu. BisiHAE SBOIONMOHHON TCOPUH HA Pa3BUTHE OWOJIOTHH U IPYTUX HAYK.

CBujerenscTBa HBOMIOIMK. [laIeOHTOIOTHYECKHE: TIOCIIEN0BATEILHOCTE IOSBICHHUS BHJIOB B
MAJICOHTOJOTUYECKON JIETOMUCH, TTepexoiHble ¢hopMbl. broreorpaduueckue: cxoacTBo U paznuuue GayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M  pa3judus HSMOPHOHOB Pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIBPHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJOTHYHBIC, PYIUMCHTApHBIC OpTraHbl, aTaBU3MBI.



MonexkyasipHO-O0MOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa00JINYECKUX
IIyTE€H Y BCEX OPraHU3MOB.

Opomtormonnas Teopus Y. [lapsuna. [Ipeanockuiky BO3HUKHOBEHUS JapBUHU3MA. JIBIXKYIINE CHUITBI
BOMIIOIIMM  BUJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHME IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyIeCTBOBAHHE, ECTECTBEHHBII 0TOOP).

Cunrernueckast Teopus 3Bostonnu (CTID) u e€ OCHOBHbIE TTOJIOKEHUSI.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIa U 3BOJTIOIUH.

JBuxymue cuiabl  (QakTophl) 3BOJIOLMM BUAOB B Ipupojae. MyTallMOHHBIM Ipolecc Hu
KOMOHMHATHUBHAS U3MEHUUBOCTb. [loMys1iOHHbIE BOIHBI U JIpeiid renoB. M3omsamus 1 MUrpanus.

EcrecTBenHbIi 0TOOp — Hanpassromuii pakrop 3Borou. @OpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPTaHU3MOB Kak pe3yiapTarT HBotonuu. [Ipumepbl mnpucrnocobneHuii y
Opranu3MoB. ApoMOp(O3bl U UAUO-aIANITAIIH.

Bun u BunooOpazoBanue. Kpurepuu Buna. OcHoBHbIE (pOpMBI BUI000pa30BaHus: reorpaduyeckoe,
IKOJIOTUYECKOE.

MakposBomrorusi.  Dopmer  3BomrOnMH:  QUIETHYECKas, JWBEPreHTHAas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMOCTh SBOMIOIHH.

[TpoucxoxaeHue OT HeCHEeIUAIM3UPOBAaHHBIX MpeAkoB. [Iporpeccupyromas crenuanin3amms.
AJlanTMBHAs paauanus.

JdemMoHcTpaumuu:

[Toptpertsi: K. JIunnen, XK. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenp, O.
Mromnep, A. H. Cesepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emiie», «3apOibIId TTO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «@PopMbl O0OpbObl 3a cyliecTBOBaHHUE», «EcTecTBeHHBINI 0TOOP»,
«MHoroo0pasue copToB pacTeHH», «MHOrooOpasue mopoJ1 >kuBOTHEIX», «Ilomynsuuny, «MyTanoHHas
U3MEHYUBOCTbY», «Apomopdo3sbl», «Manoanantauumy», «OOmas aereHepanusy, «JIBMKyliue CHIIBI
ooy, «Kapra-cxema wmapmipyra nyremectsust Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«[IpucnocobieHHOCT,  OpraHu3MoB»,  «l'eorpadguyeckoe  BHA000pa3oBaHUE», «IKOJOTUUECKOE
BU000pa30BaHUE».

Ob6opynoBaHMe: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMHM THUIIAMU OKpackH, HA0Op IMJIOJ0B M CEMsH,
Kkojutekuus «lIpuMepsl 3alMTHBIX MPUCIIOCOOTIEHUM y KUBOTHBIX», MOJENIb «OCHOBHBIE HAIpaBIICHUS
3BOJIIOIIMMY, 00bEMHAsA MO/ieNb «CTpOEHHE FOJIOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, KoJuieKius «DopMbl COXPaHHOCTH MCKOMAEMbIX XHBOTHBIX U
pacTeHui», MoJenb anuukanus «llepekpéct xpomocomy, BilaXkHbIe penaparsl «Pa3zBUTHE HACEKOMOTO»,
«Pa3BuTHE AATYIIKNY, MUKpoONpenapar «/po3zoduia» (HopMma, MyTaui (GOpMbI KPbLJIbEB U OKPACKU TEJA).

JlaGopaTopHble U NpaKkTH4YecKne padoThbli:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHasi pabdota Ne 2. «Omnucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

2. Bo3dHUKHOBeHHEe H pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIE IPEACTABICHUS O 3apOKJICHUU KU3HU. HayuHble runores3sl BOSHUKHOBEHHUS JKU3HH Ha
3emute: abroreHes ¥ MaHCIEepMUs. XUMHYECKasi SBOIONNS. AOHOTEHHBIN CHHTE3 OPTAaHUYECKUX BEIICCTB
W3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKON 3Bosronny. HavanbHele 3Tansl
Oouonornyeckoit ospomounu. Iunoreza PHK-mmpa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYyp |
BO3HUKHOBEHUE NPOTOKJIETKHU. [IepBblie kneTku 1 ux 3pontonus. PopMUpOBaHHE OCHOBHBIX I'PYIII XKHUBBIX
OpPraHU3MOB.



Pa3Buthe xu3HM Ha 3emuie 1o 3pam M nepuonaaM. Karapxeil. Apxelickas U NpOTEPO30HCKaAst IPBI.
[Taneosoiickas 3pa u €€ Tmepuoabl: KEMOPHUICKUH, OPIOBUKCKHMA, CHIYPUNUCKHHA, JICBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJTOBOM.

KaiiHo3olickas 3pa u €€ nepro/ibl: MaJIe€Or€HOBbINA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTuka KiauMara M TEeO0JOrM4ecKuX mporeccoB. (OCHOBHBIE 3Talbl  3BOJIIOLMU
pPacTUTEIBLHOTO M >KMBOTHOTO MUpPAa. ApoMopdo3bl y pacTeHUd M KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)k€Hue 3BOJOLHMHU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB.

OBoironusl yenoBeKka. AHTPONOJOrUsl Kak Hayka. Pa3Butue mnpeacTraBieHUN O NMPOUCXOKICHUU
yenoBeka. Meroabsl u3ydeHMs aHTponoreHe3a. CxoacTBa W pas3jidyuvsl 4YEJIOBEKA U JKUBOTHBIX.
CucremMaTH4eCcKO€ MOJI0KEHHUE YEI0BEKa.

Jewxynme cuisl ((pakropel) anTponorenesa. HacienacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OOECTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPY/Aa, MBIIIJICHHE, PEYb.

OCHOBHBIE CTaJUU W BETBU H3BOJIIOLMU YEJIOBEKa: aBCTpajonuTeku, Yemnosek ymensiid, YemoBek
IpsAMOXOsLIMH, YenoBek HeaHAepTaabCKuil, HenoBek pazyMHblil. Haxo/1K1 HCKOITaeMbIX OCTaTKOB, BpEMs
CYIIECTBOBaHHMS, O0JIACTH pacIpOCTpaHeH s, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

YenoBeueckne pacbl. OcHOBHbIE OOJBIIME pachl: e€BporneouaHas (eBpa3uiickasi), HeErpo-
aBCTpaJOU]IHAA (7xBaTOpHUaNbHAs), MOHTOJIOHIHAS (a3maTcko-aMepHuKaHCKas). Yepthl
MPUCTIOCOOTICHHOCTH TPEACTaBUTENICH YENOBEYECKUX pac K YCIOBHSAM CyIIecTBOBaHMSA. EAWHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdemMoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabmuupl 1 cxembl: «Bo3HukHOBeHHEe COJIHEUHOM cucTeMbl», «Pa3BUTHE OPraHMYECKOro MHpay,
«PacturenbHas kierka», «KuBoTHas kietka», «lIpokapumornueckas kinerkay, «CoBpeMeHHas cucTeMa
OpraHMyYecKoro Mupa», «CpaBHEHHE AHATOMHYECKHMX UYEpT CTPOCHHS YEJIOBEKAa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJEOHTOJIOIMYECKMX HaXOJOK MPEIKOB COBPEMEHHOI'O YEIOBEKay,
«/IpeBHeiimne nronn», «JpesHue moan», «llepsle cOBpeMeEHHBIE TIOANY, «HeI0BEUECKHUEe Pach».

O6GopynoBanue: myispku «lIpoucxoxaenne denoBekay (OIOCThI aBCTPATOMUTEKA, MUTEKAHTPOIIA,
HeaH/iepTaliblla, KpOMaHbOHIIA), CJIENKU WM W300paKeHUSI KAaMEHHBIX OpPYAHM MepBOOBITHOIO YeIOBEeKa
(kaMHHU-YoOMIIEpHI, pyOmIIa, ckpebia), TeOXpOHOJIOrHYecKas Tabnuua, KomuieKuus «PopMbl COXpPaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[IpakTuueckass padora No 1. «lM3ydeHue HMCKOMAEMbIX OCTAaTKOB PACTEHUW W J>KHUBOTHBIX B
KOJUIEKLIUSAX .

OKcKypeusi «IBOJIIOLMS  OpPraHMYEeCKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKUI My3€eil).

3. OpranusMbl 4 OKpYKalolas cpeaa.

OKolorus Kak Hayka. 3aJadd M pas3fiesbl KOJOTMU. MeTOJbl HKOJOTHUECKUX HCCIIEIOBaHUM.
DKOJIOTHYECKOe MHUPOBO33PEHIE COBPEMEHHOTO YEIIOBEKA.

Cpenm oOHUTaHUs OpraHu3MOB: BOJHAsA, HA3CMHO-BO3yIIIHAA, IOYBCHHASA, BHYTPUOPraHU3MCHHAs.

Okonornyeckne  (akropel. Kiaccupukamuss  dKomorudeckux — (akTopoB:  aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOuoTtndeckue (akTOpbl: CBET, TeMIeparypa, BiIaXHOCTb. Doronepuoausm. IIpucnocobneHus
OpPraHU3MOB K JIEUCTBUIO a0noTHYecKuX (pakTopoB. buonoruueckue puTmel.



buotnueckue ¢axTopsl. Buabl OMOTHUECKHMX B3aUMOJICHCTBUI: KOHKYPEHLUS, XHIHHYECTBO,
cumMbro3 u ero ¢opmel. [lapasuTusm, koomepamus, MyTyaJu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHWYECTBO). AMEHCAIW3M, HEWTpaau3M. 3HAueHHE OMOTHYECKHX B3aUMOJCHCTBUU IS
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKH Monysanuu. OCHOBHbBIE MMOKAa3aTeau MOMYJISIUU: YUCICHHOCTD,
MJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHaMuKa YHCIEHHOCTH MONYJSALUA U €&
perynsusi.

JdemMoHcTpaumMu:

[Toptpetsr: A. I'ymboasaT, K. @. Pynse, 3. ['ekkensb.

Tabmuner u cxembl: kapra «lIpupomubie 30HBI 3emiu», «Cpempl OOUTaHUS OPTraHU3MOBY,
«Dotomnepuoguzmy, «llomynsanuny», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYISuu HHDy30pHuu-
TyQenbkuy, «[lumessie nenm».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabdora Ne 3. «Mopdosiornueckue OCOOCHHOCTH pPACTEHUH W3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTiueckas pabota Ne 2. «IToacuér mIOTHOCTH NOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

4. CoolurecTBa M IKOJI0THYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIlEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs,
Tpouueckas (nuieas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucrteMbol (3kocucreMsl). Ilonsrue 00 »sKkocucreMe U OHOTEOLEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOAYICHTB, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB U MOTOK DHEPTUHU B dkocucTeMe. Tpoduueckue (MUIIeBbie) YpoBHU IKOCHCTEMEI. [TuteBsie menu
u cetd. OCHOBHBIE TMOKAa3aTeNM HKOCHCTEMBI: OuoMacca, MPOIYKIHUSA. ODKOJIOTHMYECKHE MHPAMUIbL:
MPOIYKIIMH, YHCICHHOCTH, OnoMacchl. CBOMCTBA AKOCHCTEM: YCTOHYHBOCTh, CAMOPETYJISIINS, PA3BUTHE.
Cyxkueccust.

[IpuponHble  9KOCHUCTEMBI. JKOCHUCTEMBI 03&p U peK. OKOCHUCTeMa XBOMHOTO  WJH
HIMPOKOJIMCTBEHHOTO JiEca.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATPO’KOCHCTEMBEI.  YpOO3KocHcTeMbl. buonormueckoe
XO03sICTBEHHOE 3HAUYEHUE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasHoobpazue kak (aktop ycToWumBOCcTH dKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnaackoro o 6uocdepe. I'panunpl, cocraB u ctpykrypa ouocdepsl. Kusoe
BemecTBO U ero (pyHkmuu. OcoOeHHOCTH Omocdepsl Kak TI0O0ATbHOW SKOCHCTEMBI. J[nHaMmmuueckoe
paBHOBecHE U 00paTHas CBs3b B OHocdepe.

KpyroBopoThI BemecTB U OMOT€OXMMHYECKHE LUKIIBI 3JIEMEHTOB (yTliepoja, a3oTa). 30HAIbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Oumocdepe 3emun. AHTPONOTEHHbIE HW3MeHeHUs B Ouochepe. ['nmodanbHbIC
9KOJIOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBaHHE MPUPOABI U denoBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3Wsi Kak OCHOBa
ycroiunBocTH  Onocdepsl. OCHOBa palMOHAIBHOTO YIPABJICHUS MPHPOJHBIMH pecypcaMu H X
UCIOJIb30BaHue. JlocTrykeHus: OMOIOrUH U OXpaHa MPUPOIbIL.

JdemoHcTpaumuu:

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

Tabmumbel u cxembl: «[lumeBble 1enu», «buoreHo3: cocTaB W CTPyKTypa», «lIpupoaHbie
coobmiecTBay, «llenmn mutanusy, «IKoNoruveckas nupamuaa», «buocdepa u yenoBek», «IKOCUCTEMA
[IMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOTO Jiecay, «bHOIeHO3 BOAo&May, «ATpPOIEHO3Y,



«IIpuMepHBIE aHTPOIIOTEHHBIE BO3AEHCTBH HA IPUPOLY», «BakHEHIINe HCTOYHUKY 3arpA3HEHUS BO3AyXa
U TPYHTOBBIX BOJ», «[louBa — BakHeimas cocTaBisiromias ouocdepr», «DakTopsl Ierpajaliy MOYBY,
«[TapHukoBbIil >PderT», «DakTopsl PagMOaKTHUBHOIO 3arpsizHeHus Ouocdeprr», «OOmias CTpykTypa
ouocdepnl», «Pacrpocrpanenne xu3HU B Ouochepe», «O30HOBBIN 3kpaH Ouochepr», «Kpyroropot
yraepojaa B 6uocheper, «KpyroBopot azora B mpupoae».

Ob6opynoBanue: Moaenb-ammuMkanus «Tunuuneie OuoOLEHO3B», Tepbapuii  «PacTuTenbHbIE
coob1ecTBa», Kouiekuuu «buoreHosy, «Bpeautenun BaxHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIbTYPY,
repOapuy M KOJUIEKIIMM PACTEHUN M KUBOTHBIX, MPUHAANEKAIIUE K PA3HBIM HKOJIOTMYECKUM TpYIaM
onHoro Buna, Kpachnas kaura Poccuiickoit deneparuu, n3o00pakeHus OXpaHIeMbIX BHIOB PACTCHHH U
KUBOTHBIX.



Ilnanupyembie pe3yabTaThl 0CBOEHHS Y4€OHOI0 NMpeaMeTa

Cormacao ®I'OC COO, ycTtaHaBIUBAIOTCS TPeOOBaHUS K pe3yibTaTaM OCBOCHHS O00y4YarOIIUMHUCS
pOrpaMM CpeHETo 00IIero 00pa3oBaHusl: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHMs NpeameTa «bUoJIorHs» BBIIEICHBI CIEIYIOIINE
COCTABJISIIOLIME: OCO3HAHUE OO0YYAIOIIMMUCS POCCUHUCKOM TpayKAaHCKOM MISHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPECIICHIIO, HATMYME MOTUBAIIMH K 00y4eHUI0 OMOJIOTHH,
LIeJICHANPAaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKAECHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPATULMNA pa3BUTUS OMOJIOIMYECKOI0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00yYaroIuXcs
PYKOBOJACTBOBATBLCS B CBOEH IEATEIBHOCTH LICHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAaMU, IPUCYILIMMU CUCTEME
OHMOJ0rN4ecKoro 00pa3oBaHus, HaJIMUYKUE SKOJIOTMUYECKOTI0 MPAaBOCO3HAHMUSI, CIIOCOOHOCTH CTaBUTh LIENU U
CTPOUTb JKU3HECHHBIE IIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUs MpeaMera «buonorus» aAocTuraroTcs B €IMHCTBE Y4eOHOH U
BOCIIUTATEIbHOMN IEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMA POCCUMCKMMM COLIMOKYJIBTYPHBIMU,
UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMHU, HPHUHATHIMU B OOILECTBE IpaBWIaMU H
HOpPMaMH{ MOBEJICHMSI U CHOCOOCTBYIOT IpOIleccaM CAMOIO3HAHUS, CAMOBOCHUTAHUS U CAMOPA3BUTHS,
pa3BUTUS BHYTPEHHEW MTO3ULIUYU JIMYHOCTH, TATPUOTU3MA, YBAXKECHUSI K 3aKOHY U IIPABOIIOPSIKY, YEIOBEKY
TpyJa U cTaplieMy [IOKOJIEHHIO, B3AUMHOT'0 YBaXKEHMsI, 0EPEKHOI0 OTHOILIEHUS K KYJIbTYPHOMY HACJIEINIO
Y TpaJuLHsIM MHOTOHAMOHAJILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpeie.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHsS Yy4yeOHoro mnpenmera «buomorus» TODKHBI OTpa)kaTb
TOTOBHOCTb U CIIOCOOHOCTH 00YHYaIOLIUXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpHUEHTAllMi, TMO3UTHUBHBIX  BHYTPEHHUX  YyOEXJEHUH,
COOTBETCTBYIOILMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOT0 OOIIECTBA, pAaCHIMPEHNE )KU3HEHHOT'O OIbITa
U OIIBITA ACATEIBHOCTH B IIPOLIECCE PEAIM3aLU OCHOBHBIX HAIIPABJICHUIN BOCIIUTATEIILHON ACATEIBHOCTH,
B TOM YKCJIE€ B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYyYarolerocsi Kak akKTUBHOTO M OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NTPABOIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH J1€ATENLHOCTH MPHU CO3JaHUU Y4EOHBIX MPOEKTOB, PEIIEHUH
y4eOHBIX Y MO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENIATh COOCTBEHHYIO IMO3UIINIO 10 OTHOILIEHUIO K SIBJICHHUSIM COBPEMEHHOM JKU3HU
U OOBSICHATH €€;

YMEHHUE YUUTBIBATh B CBOMX JECHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTI0/1eH
C pa3HbIMU YOSXKJIEHUSMU, KYJbTYPHBIMU LIEHHOCTSMH U COLIAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMIOJIHEHUSI YUEOHBIX, T03HABATEIbHBIX
U HCCIIEZIOBATENIbCKUX 3ajlay, YBaKUTEJIBHOTO OTHOLIEHHWS K MHEHHUIO ONIOHEHTOB NpH O0CYXIEHUU
CTIIOPHBIX BONPOCOB OMOJIOTHYECKOTO COJEPKAHMUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUICKON IPa)K1aHCKOW MJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHoi, ropaoctu 3a ¢BOM Kpaii, cBoro Poauny, CBOH SA3BIK U
KYJIBTYPY, IPOILIJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIBHOTrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHHWE K IPUPOJHOMY HACIEAUIO ¥ MaMATHUKAM IIPUPOJIBL, JOCTHKEHUAM Poccnn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX YUY€HBIX B CTAaHOBJICHHE M pPa3BUTHE OUOJIOTHH,
NOHUMAaHMs 3HA4YEeHUs OWOJIOTUHM B MO3HAHWHU 3aKOHOB NPHPOJIBI, B JKU3HU UYEIOBEKA M COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexaEHHOCTh, TOTOBHOCTD K CIYXEHHUIO U 3amute OTedyecTBa, OTBETCTBEHHOCTh 3a €To
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOI1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAl[MI0O M NPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMUTENSM, CO3[JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSITUS LEHHOCTEN CEMEIHOMN KU3HU B COOTBETCTBUHU C TPaIuIMsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHNE K MUPY, BKIIFOUAsi SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
cropTa, TpyJa, OOIIeCTBEHHBIX OTHOIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPXCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KAadecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHMPOBAHMA KYJbTYPbl 3J10POBbSi M 3MOIHOHAJIBHOIO
0J1aronosIy4us:

MOHUMaHWE M peanu3alus 370pOoBOro M 0Oe3omacHoro oOpa3a JKM3HU (37I0pOBOE THUTAHUE,
COOJTIO/ICHHIE TUTHEHNYECKUX MTPABHII U HOPM, COAIAaHCHPOBAHHBINA PEXKUM 3aHATHIA M OT/BIXA, PEryIIsIpHas
¢u3nyeckas akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHHSI K COOCTBEHHOMY
(bU3uUIEeCKOMY M ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHWE IEHHOCTH MPaBUJI WHAWBUAYATBHOTO M KOJUICKTHBHOTO OE30MacHOTO IOBEICHUS B
CUTYAIHAX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aTKOT0JIs, HAPKOTUKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IEHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K QaKTUBHOW JIEATEIBHOCTH TEXHOJIOTMYECKOH W COLMAIbHON HampaBI€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETLHOCTD;

MHTEPEC K Pa3InIHbIM chepaM MpohecCHOHATBHON e TeTbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIN
BbIOOp Oyayiieit npodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH KHU3HM;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMUYECKH 11eJ1IeCO000pa3HOe OTHOIICHHE K TPUPO/Ie KaK UCTOUHUKY )KM3HHU Ha 3emiie, OCHOBE €€
CYIIICCTBOBAHWSI,

MOBBIIIIEHUE YPOBHS SKOJIOTUYECKON KYJIbTYPbI: MPUOOPETEHHE OTBITA IUTAHUPOBAHUS IOCTYIKOB U
OLIEHKU MX BO3MOXHBIX MOCJIECTBUI JJIsi OKpYXKArOIIEH Cpesibl;

0CO3HAHHE TJI00ABHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IyTel UX PeleHHS;

CIOCOOHOCTh HCIIONIb30BAaTh MPHOOpETaeMble TPU HM3YyYCHWH OWOJIOTUM 3HAHWS M YMEHHUS TpHU
peleHnH MpoOJeM, CBA3aHHBIX C PalMOHAIBHBIM IMPUPOAONOIb30BAHUEM (COONIIOJICHHE MPABUII
NOBEJICHUS B MPUPOJIE, HANpaBICHHBIX HAa COXPAaHEHHE PABHOBECHS B HKOCHCTEMAax, OXpaHy BHJIOB,
JKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUATHE JEUCTBUN, NPUHOCALIMX BpPEI OKPYKAKOLIEH NPUPOIHOU CpEAE, YMEHHUE
IPOTHO3UPOBATh HEOIATONPUSATHBIE 3KOJOTMYECKHE IOCIEACTBUS MPEAIPUHUMAEMBIX JCUCTBUI U
IpeaoTBpallaTh UX;

HaJIM4Me Pa3BUTOIO 3KOJIOTMYECKOT0 MBIIUIEHHUS, S3KOJIOTMYECKON KYJIbTYpbI, ONBITA IEATEIBHOCTU
DKOJIOTMYECKON  HAIpaBJIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCi MMM B I103HABATEIbHOW,
KOMMYHHUKaTUBHOW M COLMAIbHON IMpPAaKTUKE, TOTOBHOCTU K YYacTHIO B MPAKTHUUYECKOH AESITEIbHOCTU
3KOJIOTUYECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOT'O Ha JUAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIEIO OCO3HAHHUIO CBOETO
MECTa B IIOJIUKYJIbTYPHOM MUDE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOW KYJIbTYpPbI KaK CPEACTBA B3aUMOJECHCTBUS MEXKY
JIOJIBMU U TTO3HAHUS MUDA;

IIOHMMAaHUE crienn(PUKY OMOIOTMH KaK HAyKH, OCO3HaHUsI €€ posid B (POPMUPOBAHUU PALIMOHAIIBHOTO
HAy4YHOT'O MBIIIJICHUS, CO3JaHUH LIEJOCTHOrO IMPEACTABICHUS 00 OKPYKaIoIEeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI, YelIOBeKa M O0IIeCTBa, B MO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHUU MpodiieM
COXpaHEHHUs MIPUPOIHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTUM I COBPEMEHHOM LMBWIM3ALMU: 00€CIEYeHUs] HOBOTO
YPOBHS pa3BUTHS MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOT U, CIIOCOOHBIX peIlaTh PECYPCHBIE
npo0JieMbl pa3BUTHS YETIOBEUECTBA, IOUCKA MyTeH BBIXOAA M3 TNIOOATBHBIX AKOJIOTUYECKUX MPOOIEM U
ofOecrieyeHUs TMepexoJa K YCTOWYMBOMY pPa3BUTHIO, PAlMOHAIBHOMY HCIOJIb30BAHUIO MPHUPOIHBIX
pecypcoB u (GOPMUPOBAHHIO HOBBIX CTAaH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IMOJIYYEHUH OMOJOTUYECKUX 3HAHUH B LIEJISAX MMOBBILIEHUS O0IIEH KyJIbTYpBI,
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK COCTaBHOW dYacTH (YHKIMOHAJIBHOW TI'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOIl TPH N3y4EeHUH OUOJIOTHH;

MOHMMAHNE CYIIHOCTH METO/I0B MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJIyuaeMble 3HAHUS Uil aHajdu3a U OOBSCHEHHUS SBJIEHUN OKpPYXKAIOIIEro MHpa u
OPOUCXOJAIIMX B HEM M3MEHEHUH, YyMEHHME JeslaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX
($aKTOB M UMEIOLIUXCS IAHHBIX C IIEIbI0 TOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui pelieHusi npoOiieM B
peaIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE IIEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIATh IPOEKTHYIO U
MCCIIEOBATEIBCKYIO ACSITEIBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BaHMIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUI M0 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOTro mpeamera «bronorusy BKIOYAIOT: 3HAYUMbIE
Uit (OPMHUPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE (MEXIIPEIMETHBIE)
oOlieHay4YHbIe MOHATHS, OTPa)KalolUe LEIOCTHOCTh HAy4YHON KapTHHBI MUpa U crenupuKky METOJI0B
MO3HAHUS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTus, sIBIEHHUE, MpOIecc, CUCTEMa,
HAY4HbIM (DaKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCleloBaHHe, HaOJIroAeHue,
U3MEpEeHHe, DSKCIepUMEHT U JpPYrux), YyHHUBepcalbHble YyueOHble JeHCTBUS (TIO3HABATEJbHBIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), oOecrnieunBatone GopMupoBaHue (GyHKIIMOHATBHOW IPaMOTHOCTH
U COLHMAIbHONW KOMIIETEHIIMH OOy4aromuxcs, CHOCOOHOCTh OOYyYaroImUXcs HCIHOJIb30BATH OCBOCHHBIC
MEKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA W YHHUBEpCAJbHBbIE y4yeOHbIE JEHCTBHUA B
MMO3HABATEJIbHON M COIMATIbHON MPAKTUKE.



MertarnpenMeTHbIE Pe3yIbTaThl OCBOCHHUS MPOTPAMMBlI CPEAHEr0 OO0IIEro oOpa3oBaHUs JIOJIKHBI
OTpaXkarTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCITIOJIb30BaTh IMpPH OCBOCHWU 3HAHWUU NPUEMBI JIOTHYECKOTO MBIIUICHHUS (aHalW3a, CUHTE3a,
CpaBHEHUs, KiaccudUKau, 0000IIEeHHsI), paCKPhIBATh CMBICT OMOJIOTHUYECKUX TMOHSITHH (BBIICIATH UX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMHU ITOHSATHSIMH ),

OTIpEeeNATh LENU ACSTeNbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPHUH UX JTOCTHXKEHUS, COOTHOCHUTD
Pe3yAbTATHI ACSITEIBLHOCTH C TIOCTABICHHBIMH LIEISMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0bSICHEHHS (DAKTOB U SBICHUIN KUBOM MTPUPOIBL;

CTPOUTH JIOTUYECKUE pACCYXKIACHHUS (MHIYKTUBHbBIC, NEAyKTHBHbIC, MO aHAJIOTHUU), BBIABIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PacCMaTPUBAEMbIX SBJICHUSX, (OPMYIUPOBATH BBHIBOABI U
3aKIIIOYCHHUS;

NPUMEHSTH CXEMHO-MOJICITbHBIE CPECTBA JIJIS TPECTABICHHS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH
B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTAaX, a TAKKE MPOTUBOPEUHI PAa3HOTO POJIa, BBISIBJICHHBIX B PA3JIUYHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbIBaTh IUTaH pEIICHUS MPOOJIEMBI C YYETOM aHalIHM3a WMEIOIIUXCS MaTepHAbHBIX M
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM, OLICHUBATH
PHUCKU TIOCTIEACTBUIA JESTENbHOCTH;

KOOPAWHUPOBATH U BBHITIOIHATH pabOTy B YCIOBHAX PEATHHOTO, BAPTYAITBHOTO 1 KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

BJIAJIETh HAaBBIKAMH y4eOHO-HMCCIIEIOBATENICKON M TMPOEKTHOW JIEATENbHOCTH, HAaBBIKAMH
paszpeuieHus npodaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

MCIIOJIb30BATh PA3IUYHbIE BUJIBI ACSITETFHOCTHU 110 MOTYYSHHIO HOBOTO 3HAHMSI, €r0 HHTEPIpEeTallnHy,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B YUEOHBIX CHUTYallHsiX, B TOM YHCIE TMPH CO3AAHWU YYEOHBIX H
COILIMANTBHBIX TIPOEKTOB;

dbopMUpOBaTh HAYYHBI TUN MBINUICHUS, BIAAETh HAYYHOW TEPMUHOJOTUEH, KIIOYEBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBHUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON JESITEILHOCTH M )KU3HEHHBIX
CUTYAITUSX;

BBISBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyalIM3MpPOBATh 3aJady, BBIIBUTaTh THIIOTE3y €€
pellleHus], HaXOJIUTh apryMEHTHl JUIsl JOKa3aTelbCTBa CBOUX YTBEPXKACHHI, 3aJaBaTh MapaMeTpbl U
KPUTEPUHN PEIICHHUS;

AQHAJTM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJadd pe3yibTaThl, KPUTHUYECKH OIICHWBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh  [I€JICHANIPABICHHBI TOWCK TIEPEeHOCa CPEICTB W CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B TO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE WJIEH, MpeUlaraTb OPUTMHAIBHBIE MMOAXOAbl U PElIeHUs, CTABUTh MPOOJIEMbI U
3aJa4, JOIYyCKaIOUI1e aJlbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopManmeii:



OpPUEHTHPOBATHCSI B PA3IUYHBIX MCTOUYHMKAX MHPOpPMALUU (TEKCTe y4yeOHOro mocobus, HaydHO-
HOMYJSIPHOM UTEpaType, OMOIOTHYECKUX CIOBapAX U CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HMH(DOPMALMIO Pa3IUYHBIX BUAOB U (OPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GopMyIHpOBaTH 3aMIPOCHI U MPUMEHSTH Pa3IMYHbIE METO/bI IPU OUCKE U 0TOOpE OMOJIOTHYECKON
uH(pOpMaIUK, HEOOXOAUMOM JIJIsl BBITOJTHCHUS YU4eOHBIX 3a1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHMKATUBHBIX  TEXHOJIOTHUH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpencTaBiIeHHs] OMOJIIOTHYECKON HH(OpMalu
(cxembl, rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEACTBA NMpU paboTe ¢ GHonorndeckoil nHpopMarmei:
NPUMEHSTh XUMHUYECKHe, (PU3HUecKre U MaTeMaTUYeCKrue 3HaKH U CUMBOJIBI, OpMYJIbl, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMU DACIO3HABAHWS M 3alUTHl WH(pOpManmu, WHGOPMAIMOHHONW 0e30ImacHOCTH
JMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHKATHBHBIMHU A€l CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKALIMU BO BCEX c(epax >KM3HU, aKTUBHO YYacCTBOBATh B JHAJIOTE WIIH
JMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEIILHO BBINOJHEHUS MpeAiaraéMoil 3ajaun, yYuThIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UILIUN
JIPYTUX YYACTHHKOB JIMAJIOTra WU IUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpPEACTBAa OOLICHHs, MMOHMMAaTh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYallMii, YMETh CMST4aTb KOHQUIMKTBI M BECTH
HIePEroBOPHI;

BJIAJICTh PA3JIMYHBIMHU CIIOCOOaMM OOIIEHUS U B3aUMOJEHMCTBHUS, NMOHMMAaTb HaMEpPEHHs APYruX
JFO/IeH, TIPOSIBIISITh YBRKUTEIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOW (hopme (popMynmnpoBaTh
CBOY BO3PAXKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeILHOCThD:

MOHUMATh ¥ MUCIOJIH30BATH MPEUMYIIECTBA KOMAHIHOW W MHAWBHUIYAIBHON PaOOTHI IPU PEIICHUH
OHoJOru4ecko  MpoOieMbl, OOOCHOBBIBaTbH HEOOXOAMMOCTh MPUMEHEHHS TPYNHOBBIX  (opM
B3aMMO/ICICTBUS NIPU PELICHUHU YueOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METO/1bI COBMECTHBIX JICHCTBUH ¢ yuETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)XJIOTO 4YJIeHa KOJUIEKTHBA,;

NPUHUMATD [IETH COBMECTHOW NESITETLHOCTH, OPTaHN30BBIBATH U KOOPIWHUPOBATH EHCTBUS 110 €€
JOCTH>KEHUIO: COCTABJIATH IJIaH ACUCTBUM, pacpeieNsiTh POJIU ¢ yUETOM MHEHHUH y4aCTHUKOB, 00CYX/1aTh
pe3ybTaThl COBMECTHON pabOTHI;

OIICHWBATh KAayeCTBO CBOETO BKJA/Ja M KAKIOrO YJYaCTHHUKA KOMaHIBI B OOIIMK pe3ymbTar Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

npeUlaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEH C TMO3MIMU HOBHM3HBI, OPHUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHUECKOE MOBEICHHE B PA3UYHBIX CHTYaIlUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATUBHBIM.

Osgi1ajieHHe YHUBEPCAJIBLHBIMHU PEryJSTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI Ui BBIABICHUS MPOOJIEM U MX pEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;



BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IEJIEBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUAX
U MOCTYIKaX MO OTHOLICHHIO K KUBOW MPUPOE, CBOEMY 3[J0POBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH IIPOOJIEMBI, CTAaBUTh U
(GopMynHupoBaTh COOCTBEHHBIE 3314l B 00Pa30BATEIbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTABIIATh IUIAH pEIIeHUS NpoOJeMbl ¢ Yy4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO IIMPOKON IPYAUIIMHN B pa3HbIX 00JIACTSIX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHUBEI B IEATEIIbHOCTh, OLICHUBATH COOTBETCTBUE
pe3yabTATOB LETSIM;

BJIAJ€Th HABBIKAMM I103HABAaTEIbHOW peQJEeKCUU KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUH u
MBICJIUTENBHBIX ITPOLECCOB, UX PE3yJIbTAaTOB U OCHOBAHUH, UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUI OLIEHKU
CHUTYyalll{, BBIOOpA BEPHOTO PEILICHHS,;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE cedsl M APYIHX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAJIM3E PE3yJIbTATOB ACATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INPEJIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIE pe3yabTaThl 0cBoeHUs porpamMMbl COO no Onosnoruy Ha 6a30BOM YpOBHE BKIIIOUAIOT
cneunduyeckue A yueoHoro npeaMera «buoaorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBHI 11O
OCBOCHMIO, MHTEpIpETAllM U NMPeoOpa3oBaHUI0 3HAHWUN, BUABI JEATEIBHOCTH IO MOJTYYEHHIO HOBOTO
3HaHMS U MPUMEHEHUIO 3HAHUHN B Pa3jIMYHBbIX YYEOHBIX CUTYallUsX, a TAKKE€ B PEAJbHBIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ OMosorueil. B mporpamme npeameTHble pe3yabTaThl MPEACTaBICHBI MO rojlaM
o0OyueHusl.

[IpenmerHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buonorusi» 6 10 kKnacce OTKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE U POJIM OUOJIIOTHH B CUCTEME HAyYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (D OpPMUPOBAaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHPA U HAYYHOTO MUPOBO33PEHUS,
0 BKJIAJIe POCCHUICKUX M 3apyOeXHBIX YUEHBIX-OMOJOroB B pa3BUTHE OMONIOTUH, (YHKIHOHATHHON
TPAMOTHOCTH Y€JIOBEKA JJIs1 PEIICHMS )KM3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKa, OpraHU3M,
MeTaboan3M (0OMEH BeIIeCTB M TPEBpalleHHe HHEPIUu), roMeocra3 (CaMoperyssinus), ypoBHEBas
OpraHu3aIys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTb, U3MEHUUBOCTH,
POCT ¥ pa3BUTHE;

yYMEHHE H3jaraTb OMOJIOTHYECKUE TeOpuH (KJIETOYHAs, XpOMOCOMHasl, MyTallMOHHAsl, [IEHTpaIbHAs
JorMa MOJIEKYIsipHOi Ouomnorun), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o
[IEHTpax MHOTr000pa3us U MPOUCXOKACHUS KyIbTypHBIX pacTenuii H. V. BaBuiosa), onpenensTs rpaHHIIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;



YMEHHUE BIAJETh METOJAaMH HAy4YHOTO NMO3HAHUS B OMOJOTMM: HAOIIOACHUE M ONHCAHHE >KUBBIX
CHCTEM, MPOLIECCOB U SIBIICHUH, OpraHU3als U IPOBEICHUE ONOIOTHYECKOTO YKCIIEPUMEHTA, BBIBIKEHHUE
TUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMM BEJIMYMHAMM, OOBSICHEHHE IOJIY4YEHHBIX
pe3ysbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX HMOHATUM, TEOPUHl M 3aKOHOB, YMEHHUE JAellaThb BBIBOJbI HA
OCHOBAHUU TIOJIYYEHHBIX PE3yIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHBIC TPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH IpPOLECCOB: OOMEHa BELIECTB MU
IPEBpALLEHUs] 3HEPTUH B KIIETKE, OTOCHHTE3A, IJIACTUYECKOT0 U SHEPI€TUUECKOro 0OMEHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OINIOIOTBOPEHUS, Pa3MHOXKEHU S, UHIUBU1yaJIbHOI'O Pa3BUTUSI OPraHU3Ma (OHTOIeHE3);

YMEHHUE MPUMEHSATh MOJy4eHHbIE 3HAHUS Ui OObACHEHHSI OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUIS TIPUHATHA TPAKTUYECKUX PELICHUH B MOBCEIHEBHON JKM3HU C IIENbI0 oOecrieueHus: 0€30macHOCTH
CBOETO 3/I0pOBbSI U 3/10pPOBbSl OKPY)KAIOUIMX JIHOAEH, COONIOAEHUS HOPM I'paMOTHOIO IIOBEIEHUS B
OKpY’Karollel MpUpoIHON cpe/ie, MOHMMaHNEe HE0OX0IMMOCTH MCII0JIb30BaHU TIOCTUKEHUN COBPEMEHHOM
OHoIOTUN ¥ OMOTEXHOJIOTHH IS PAllMOHAIBHOTO IPUPOIOTIONB30BaHUS;

YMEHHUE pelIaTh >JEeMEHTapHbIe T€HETHYECKHE 3a/Ja4i Ha MOHO- W JUTHOPHIIHOE CKPEUIMBAaHHE,
CLIETIJICHHOE HACJI€ZIOBAaHUE, COCTAaBJIATH CXEMbl MOHOTHOPHIHOIO CKpELIUBaHMs Ul HpelcKa3aHMs
HacJIeI0BaHMsl IPU3HAKOB y OPIaHU3MOB;

YMEHHE BBINOIHATH J1a00paTOpHbIE M MpaKTHYECKHE paboThl, COONIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTUYECKU OLEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIMIO OHOIOTHYECKOTIO COAEPIKaHUs,
BKJIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX HCTOYHMKOB (CpelICTBa MAacCOBOM MH(poOpMaluy,
HAYYHO-TIOMYJISIPHBIE MaTepUalbl), STHYECKHUE AaCHEKThl COBPEMEHHBIX HCCICIOBAaHUNH B OHOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

YMEHHUE CO03/aBaTh COOCTBEHHbIE NMHUCBMEHHbBIE U YCTHbIE COOOLIEHHs, 00001as OHOIOrHYECKYIO
UH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, IPAaMOTHO HUCIOJIb30BATh MOHATUHHBIN anmapar OMOI0Tuy.

[IpeamerHbIe pe3ynbTaThl OCBOCHHUsSI ydyeOHOro mpeamera «buonorwus» 6 11 Kaacce IOTKHBI
OTpakaTh:

c(OpPMHPOBAHHOCTb 3HAaHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (DOpPMUPOBAaHHM COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM KapTHHBI MUpA U HAYYHOTO MUPOBO33pEHUS,
0 BKJIaJIE POCCUMCKHX M 3apyOexHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (PYHKIUMOHATIHHOU
IPaMOTHOCTH YEJIOBEKA JIJIsl pEIIeHNs )KU3HEHHBIX 3a71a4;

YMEHHUE pacKpbIBaTh CoOJIepKaHUE OMOJIOTMYECKMX TEPMHUHOB M TMOHATUH: BHJ, MOMYJISALUS,
reHO(OH], ABOJIONMS, JBUXKYIIHE CUIbl ((aKTOpbl) HIBOJIOLUH, MPUCIOCOOIEHHOCTh OpPraHHW3MOB,
BU000pa30BaHue, SKOJIOTHYECKHE (aKTOPBI, SKOCHCTEMA, POTYLIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI, IIETTH
MATaHUA, YKOJIOTHYECKast MUpaMuia, OnoreorneHos, onocdepa;

yYMEHHUE H3j1aratb OMOJOTMYECKHe Teopuu (dBostonnoHHas Teopus Y. [/lapBuHa, cuHTeTHYecKas
TEOpHsI BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxoacrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampasieHuil u myteit sBomonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIPENIeNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BIIAJETh METOJaMH HAy4YHOTO MO3HAHWS B OMOJIOTHH: HAOIIOJCHHWE M ONHUCAHHE KHUBBIX
CHCTEM, MPOLIECCOB U SIBIICHUH, OpraHu3alus U poBeIeHUE OUOIOTHYECKOT0 YKCIIEPUMEHTA, BBIBIKEHHIE
THITOTE3BI, BBISABICHHE 3aBHCUMOCTH MEXAY HCCIEIYeMBIMH BEITUYMHAMH, OOBSCHEHHE TOTYYEHHBIX
pe3yabTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IMOHATHH, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIC TPU3HAKUM CTPOEHUS OHOJIOTUYECKUX OOBEKTOB: BHUJOB,
HOMYJIALUM, HPOAYLIEHTOB, KOHCYMEHTOB, DPEIYLEHTOB, OMOr€OLEHO30B M HKOCUCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACJIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa3oBaHuS,
IpUCIOCOOICHHOCTH OPTaHU3MOB, AEHCTBHS HKOJIOTHUECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB



U TIOTOKa PHEPTUU B JKOCHCTEMaX, AHTPOIOTEHHBIX H3MEHEHUH B JKOCHCTEMaxX CBOCH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

yYMEHHE NMPUMEHSTD ITOJy4CHHBIC 3HAHUS JJIs1 OOBSICHEHUSI OMOJIOTHYECKHX MPOIIECCOB U SIBICHUH,
JUISL TIPUHATHSA TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM JKU3HU C LEJIBI0 0OecredeHus: 0e30MacHOCTH
CBOETO 3/I0pPOBBbSl U 3/I0POBBSl OKPY)KAIOUIMX JIIOACH, COONIOJEHUS HOPM T'PAaMOTHOTO TIOBEICHUS B
OKpY’KalolIen MPUPOTHON Cpe/ie, MTOHMMaHNE HEOOX0IMMOCTH MCIIOJIb30BAaHMS TOCTHKEHUN COBPEMEHHOM
OMONIOTHH /ISl PAMOHATIBHOTO MTPUPOIOTIONIF30BAHYS;

YMEHHE pelIaTh 3JeMEHTAapHbIE OMOJIOTHYECKHE 3a7a4dH, COCTABIATH CXEMBbI IIEPEHOCa BEIIECTB U
SHEPTUH B SKOCHCTEMaX (IIETIH MUTAHUS);

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIe M MpaKTUUYeCKue padoThl, cOOMI0AATH MpaBuia npu padore ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OLIEHUBATh U HHTEPIPETHPOBATh HH(POPMAIIHIO ONOJIOTHYECKOT0 COACPIKaHHUS,
BKJTFOYAIOIYIO IICEBIOHAYYHbIC 3HAHUS M3 PA3IMYHBIX UCTOYHHMKOB (CpeacTBa MaccoBoil mH(opmanu,
HAYYHO-TIOMYJISIPHBIE ~ MaTepUaibl), pacCMaTPUBaTh  TJOOAIBHBIE  DKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIC W YCTHBIE COOOIIEHMs, 0000mas ONOIOrHIECKyO
MH(OPMAIIHIO 3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHHHBIN anmapaT OHOJIOTHH.



TemaTn4yeckoe IIAHKPOBAHME
10 knace

Bcero — 34

KonTponpabie paboTs! — 3
JlaboparopHbie paboTh — 3
[IpakTuueckue paboThl — 2

Ne
n/n

HaumeHnoBaHue pa3aeioB U TeM
NPOrpaMMblI

buonorusa xak HayKa

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

}KI/ISHGJIeSITeJ'II)HOCTI) KIJICTKHU

KoaunuectBo
4acoB

JyekTpoHHbIe (HU(PPOBBIEL)
o0pa3oBaTte/ibHbIE Pecypchl

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

https://www.yaklass.ru/

https://resh.edu.ru/

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

https://www.yaklass.ru/

https://resh.edu.ru/

https://m.edsoo.ru/7f41¢c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41¢c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

PazmHOXeHME M MHIUBUAYAIBHOE PAa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

HacnencrBeHHOCTE M1 UBMEHUYUBOCTD
OpraHU3MOB

https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

Ceneknust opranu3mMoB. OCHOBBI
OUOTEXHOIOT MU

[IpomexkyTouHas arrectanus

https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

Hroro

34



https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

11 kaacce

Bcero — 34
Kontposbabie paboThl — 3
Jlaboparopubie paboTh — 3

n/n

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

DBOIIOIMOHHAST OMOIOTHS

BO3HHMKHOBEHHE U Pa3BUTHE KU3HU Ha
3emiie

OpranusMbl 1 OKpyXkKarolias cpeaa

KoaunuecTtBO
4acoB

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE
pecypchl
https://m.edsoo.ru/7f41cc74
https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://m.edsoo.ru/7f4lcc74
https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://m.edsoo.ru/7f41lcc74
https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

Coo00111ecTBa U DKOJIOTUUECKHE
CHUCTCMBI

https://m.edsoo.ru/7f41cc74
https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

[IpoMexxyTouHas arrecTauus

https://m.edsoo.ru/7f41cc74
https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

Hroro

34



https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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