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COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMH HayKaMH,
¢unocodueil, STUKOMN, 3CTETUKON U MpaBoM. Posib Oronoruu B pOpMUpPOBAHUN COBPEMEHHOW HaydyHOU KapTHHBI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Mertonbl MO3HaHUS KUBOM MPUPOIbI (HAOIII0IeHHE, DKCIIEPUMEHT, OMUCAHNE, U3MEPEHHE, KiIacCuUKaIlis, MOIeIMPOBaHHE,
CTaTUCTHYECKas 00paboTKa JAHHBIX).

JemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon n @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHblie U NpaKkTHYeCKHe padoThi:

[Ipaktuueckas pabotaNe 1. «Mcronb3oBaHne pa3aMdHbIX METOJIOB IIPU U3YyUYEHUN OMOJIOTUUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouoiaoruu. OTIUYKE )KUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMocucTeM W WX pa3zHOOOpasue. YPOBHH OpPraHM3allid OMOCHCTEM: MOJICKYJISIPHBIA, KICTOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, TOMYJISIMOHHO-BUI0BOM, DKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIT ), OMOC(EepHBIT.

JdemoHcTpanuun:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH )KU3HU», « Y POBHU OPTraHU3AINH )KUBON TTPUPOJIBIY.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTAB KIIETKA. XUMHUUYECKHUE JIEMEHTBI: MAKPOJIEMEHTHI, MUKPOAJIEMEHTHI. BO/1a 1 MUHEpaJIbHBIE BEIIECTBA.



OyHKIMK BOABI U MUHEPAIbHBIX BEIIECTB B KieTke. [lognepxanne ocMoTudeckoro 6ananca.

benku. CocraB u crpoeHue 0eakoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HesameHuMble U 3aMEHHMblE aMUHOKHUCIIOTHI.
AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJEKYJbl (TMIE€pBUYHASA, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonoruueckue GyHKIuu OEIKOB.

depMeHThl — Omonormueckue Karanuzatopbl. CTpoeHue (epMmMeHTa: aKTUBHBIM ILIEHTP, CyOCTpaTHas CHEIU(PUIHOCTD.
Kodepmentsr. Butamunbl. OTiinuust GepMEHTOB OT HEOPraHUYECKHUX KATaIM3aTOPOB.

VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pubo3a U Je30Kkcupubo3a), aucaxapujibl (caxaposa, JIaKTO3a) M MOJUCaXapHibl
(xpaxMa, TJIMKOTeH, LEeJUTI0103a). buonornueckue GyHKIUU YIII€eBOJOB.

Jlunuasl: Tpurauuepuasl, gocomunuasl, crepounnbl. ['mapopunsHo-THIPOPOOHEIE cBOMcTBA. buosornueckue QyHKIUU
munuaoB. CpaBHEHUE YTIIEBOA0B, OCIKOB U JIMMHUJIOB KAK ICTOYHUKOB SHEPIHUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotunsr — mMoHOMepbl HYKJIEMHOBBIX KucCHOT. Ctpoenue u ¢ynknuu JHK.
Crpoenue u pyukiuu PHK. Bugst PHK. AT®: ctpoenue u hyHKIUU.

[Muronorus — Hayka o kietke. Kierounast Teopust — mpuMep B3auMOJICHCTBHS HIel U (DakTOB B HAYYHOM MO3HAHUU. MeETOTbI
W3YUYEHHS KIIETKH.

Krnerka kak nenocrHas xuBasi cucreMa. O0mnie npu3Haku KJIETOK: 3aMKHyTasi Hapy»kHas memOpana, moziekynbl JJHK kak
reHeTUYECKUH anmapaT, CucTeMa CUHTe3a Oelka.

Tunsl KIETOK: ’yKapuoTHUecKas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHMs MpoKaproTHueckon kieTku. Kierounas
cTeHka Oaktepuid. CTpoeHHE 2YKapUOTHUECKON KJIeTKU. OCHOBHBIC OTIIMYMS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHas CTEHKA, TITMKOKAJIUKC, X (yHkumu. [lmazmaruueckas memOpana, eé
coiictBa U ¢ynkuuu. Luronnazma u e€ opranounabl. OgHomemOpanHble opraHouabl kietku: OIIC, ammapat [Nonbmxw,
IM30CcOMBI. [10yaBTOHOMHBIE OpraHOMABI KIETKW: MUTOXOHIPUH, TiacTuAbl. [Iponcxoxnenne MUTOXOHAPUN U IUIacTUA. Buasl
mwiactug. HemeMOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KIIETOUHBIM LEHTP, LEHTPHUOIN, PECHUYKH, XTYTUKH. DyHKIUU
OPraHOUJIOB KJIETKU. BKiroueHus.



Snpo — perynaropublii 1eHTp kieTku. CTpoeHHe sfapa: saepHas o000JO0YKa, KapuoIlia3Ma, XPOMAaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHCnOpT BEHIECTB B KIETKE.

JemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
K. M. bap.

Huarpammel: «PacnpeneneHne XUMHYECKUX AJIEMEHTOB B HEXKUBOM MpuUpose», «PacrpeneneHne XMMHYECKUX AJIEMEHTOB B
KUBOU MPUPOJIEN.

Tabmuupr u cxemsl: «llepuoanueckas TabaMIIAa XUMUYECKUX BJIEMEHTOBY», «CTpPOEHHE MOJIEKYJbl BOAbD», «bHOCHMHTE3
oenkay, «CTpoeHue MoJieKyibl Oenkay, «Ctpoenue gpepmenta», « Hyknennosbie kucinotel. JTHK», «Ctpoenne monekyibl ATD»,
«CTpoeHue HyKapUOTUYECKOW KIETKW», «CTpPOEHUE >KUBOTHOM KIETKH», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue A/ipa KIETKN», « Y TIAEBOAb, «JIMIUIbI».

OObopynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpyJOBaHME I TPOBENCHUS HaONIONECHUN, W3MEPEHHH, SKCIIEPUMEHTOB,
MHUKpOTMpenapaTsl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHATbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «3yueHne kaTaIUTUYECKONW aKTUBHOCTH (PEPMEHTOB (HA IPUMEPE aMUIIA3bl WIIH KaTaaas3bl)y.

JlabopatopHas padota Ne 2. «/3ydeHne CTpoeHUs KJIETOK PACTEHUMN, )KUBOTHBIX M OAKTEPHI TOJI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u uX OMUCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMmeH BelecTB, WM METa00IM3M. ACCUMUWIIALINS (TJIACTUYECKU OOMEH) U TMCCUMUIISLIUS (SHEPreTUUeCKii 0OMEH) — ABe
CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Posib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTUU B MOHUMAHUU METab0I13Ma.

Tuner oOMeHa BemecTB: aBTOTPO(DHBIN U TeTepoTpodHbIA. Ponb ¢pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B
KJIETKE.



®dotocunTe3. CBeroBas u TemMHoBas (a3wl PorocuHTe3a. Peaknuu gorocunTeza. DhdexkTuBHOCTh PoTOCHHTE3a. 3HAUCHUE
dboTocuHTe3a IS KU3HU Ha 3emiie. BrnusiHue ycioBuil cpeabl Ha (POTOCHMHTE3 U CHOCOOBI MOBBIIIEHUSI €r0 MPOJAYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHHUM.

XeMocrHTe3. XeMOCHHTE3UPYIoLre OakTepuu. 3HaYEHUE XEMOCHUHTE3a JIJIS )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTke. PaciuerieHne BeIecTB, BBIACICHHUE U aKKyMyJIMpPOBaHHE DHEPIMM B KJIIETKE. DTaIlbl
sHepreTudyeckoro ooOmena. Inmukonu3. bpoxkenwe u ero Buabl. KHCIOpPOIHOE OKHCICHHME, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPrETUIECKOTO 0OMEHa.

Peakuunu marpuunoro cunresa. ['enernyeckas mnpopmanus u JIHK. Peanuzanusa renernueckoil MHpopManuu B KIETKE.
['enetnueckuii koj M ero cBoictBa. TpaHckpunuusa — marpuuHblii cuHTe3 PHK. Tpancnaumss — OuocuHTe3 Oenka. DTambl
Tpancisiuu. KonupoBanue aMuHokucnoT. Poias pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢dopmbl xku3au — Bupychl. Uctopust otkpsitus BupycoB (. WM. VMBanoBckwuif). OCOOEHHOCTH CTPOEHHUS U
KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bone3snu pacreHuil, >KMBOTHBIX W 4YEJIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc
uMmmyHoaeduiuta yenoBeka (BUY) — Bo3oynurens CIIM/la. O6paTtHas TpaHckpumiys, peBepraza u unrerpasa. [Ipodunakrrika
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmumer 1 cxembl: «Tumnbl nuTanus», «Metaboausm», «MUTOXOHAPUSY, «IDHEPTETHUCCKUA OOMEH», «XJIOPOILIaCTy,
«Dotocuntesy, «Ctpoenue JIHK», «Ctpoenre u GpyHKUMOHUPOBaHUE TeHa», «CuHTe3 Oenka», «I 'eHeTnueckuil koa», «Bupyco»,
«bakrepuodarn», «Ctpoenue u xxu3HeHHbIN UK Bupyca CIIWla, 6aktepuodaray, «Permukamus JJHK.

Oo6opynosanue: Mozaenu-anmaukauun «Ynapoenne JHK u Tpanckpunuus», «buocunte3 Oenkay, «CTpoeHUE KIETKW»,
Mozens cTpykrypst JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounséi 1uki, WM KU3HEHHBIM 1WKia kieTku. WMHTepdaza m mutos. Ilpomecchl, mporekaroniue B HHTEepdase.
Permnmukanus — peakuus matpuunoro cunresa JJHK. Crpoenune xpomocom. XpoMocoMHbIi HAOOp — KapuOTHUIl. JIUNIoOuaHbIN 1



TaruIONIHBIA XPOMOCOMHBIC HaOOpBI. XpoMatumisl. [[uTosOrmYeckue OCHOBBI Pa3MHOXEHUS W WHIWBHIYATHHOTO Pa3BUTHS
OpTaHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponecchl, MpOUCXOAAIINE HAa Pa3HbIX CTAAUSAX MUTO3a. BHOJIOrHYECKHl CMBICT
MHTO3a.

[Iporpammupyemasi ruOeb KJIETKH — arlonTo3.

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroioe U MoJioBoe. Bujbsl 6€croyioro pa3MHOMKEHHUSI: JIeJICHUE HAABOE, TOYKOBAHUE
OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE pazMHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE OPTaHW3MOB, €ro
3HAYEHUE JJIS CEJICKIIHH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meito3. Ctagun meno3sa. [Iponeccsl, npoucxoadmue Ha craausax Menosa. [loBegenne xpomocoMm B menose. Kpoccunrosep.
buonornueckuit CMbICI ¥ 3HAYEHUE MEWO03a.

['ameTtorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KIETOK y JKHUBOTHBIX. [lOJIOBBIE »Kene3bl: CEMEHHUKH W SUYHUKH.
OOpa3oBaHue W pa3BUTHUE TMOJIOBBIX KIETOK — raMeT (CrepMaTo30uj, SUIEKIIeTKa) — crepMaroreHe3 u oporene3. OcoOEHHOCTH
CTPOEHUS SUIIEKIIETOK U criepmMaTo3ouaoB. OmioaoTsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHE3). DMOpPHOHATIBLHOE pa3BUTHE (IMOpUOreHe3). DTamnbl IMOPUOHAIBHOTO Pa3BUTHUS Y
MMO3BOHOYHBIX JKMBOTHBIX: JPoOJIieHUE, TacTpysius, opranorenes. [loctaomObpruonanbHOe pazButHe. THITBI TOCTAIMOPHOHATBEHOTO
pa3BUTHS: MPsAMOE, HEMpsAMOe (JMYMHOUYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacrennil. OHTOreHe3 IIBETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH, CTaIMM Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxeMbl: «DOpMBI Pa3MHOXKEHHS OPTraHU3MOB», «JIBOMHOE OIUIOMOTBOPEHUE Yy IIBETKOBBIX PACTCHHIN,
«BeretatuBHOE pa3MHOXKEHHE pacTeHui», «Jlenenue kierku Oaktepuity, «CTpoeHHE TONOBBIX KJIETOK», «CTpoeHue
XpomMocoMbly, «Kiterounblid ukiny, «Pemnukanus JJHK», «Muto3y», «Meito3y», «IIpsamoe n HenpsiMmoe pazButue», «l'ameTorenes y
MJICKOITUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTAJIUA OHTOTCHE3A.



ObopynoBaHue: MHUKPOCKOI, MUKporpenapatsl «CrepMaTo30U/Ibl MIEKOMUTAIOMIETO», «SIHIeKIeTKa MICKOMHUTAIOIIETOY,
«KaproknHe3 B KIETKax KOpElIKa JyKa», MarHuTHas MoJeib-ammuiukanus «Jlemenne xierku», moaens JIHK, mopens
MeTadazHOM XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

JIaGopartophas padota Ne 3. «Habmronenne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopatopHas padota Ne 4. «3yueHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpeNapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Mcropus pa3BUTHsS T€HETUKH. POJIb LIUTOJNIOTMU M AMOPHUOJIOTUU B CTAHOBJIEHUU T'€HETHUKH.
Bxnan poccuiickux u 3apyO€KHBIX YUEHBIX B PA3BUTHUE T€HETUKU. METOIbl TeHETUKU (THOPUI0TOTUYECKUH, [IUTOTCHETUUYECKUT,
MOJIEKYJIIpHO-TeHeTHYeCKUil). OCHOBHBIE TIE€HETUYECKHE TNOHATHS. [‘eHeTuueckas CHUMBOJIMKA, HCIONb3yeMass B CXeMax
CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaclleJOBaHUsI IPU3HAKOB, ycTaHOBJIEHHbIE I'. MenaeneM. MoHOrnuOpuaHoe CKpelBaHue. 3aKOH €IMHO-
oOpa3usi THOpUIOB MepBOro nokosieHus. IlpaBuno noMuHUpoBaHMs. 3aKOH pacllEIUIeHUs MpU3HaKoB. ['MMoTe3a YMCTOTH TaMerT.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBUCUMOTrO HACJIEIOBAHMS MPU3HAKOB. [{uTOreHernyeckre OCHOBBI JUTHOPUIHOTO
CKpELIMBaHus. AHaIM3MpYIOUIee CKpeuuBaHue. Vcronb30BaHNE aHATM3UPYIOLIErO CKPELIMBAHMS JUIS ONPENEJICHUs T€HOTHIIA
ocoou.

CuerieHHOe HacjefoBaHue mpu3HakoB. PabGora T. Moprana mo cCHEIEHHOMY HaclienoBaHUi0 reHoB. Hapyuienue
CLICTJICHHS TEHOB B PE3YJIbTAaTE KPOCCHUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHE KapTHhl.

I'enetnka noja. XpoMOCOMHOE OIpPEAENIEHNE M0J1a. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBL. | 'OMOraMeTHbIE U T€TEPOraMETHBIE
opranusMbl. HacnenoBaHne NprU3HAKOB, CLEIVIEHHBIX C MOJIOM.

N3menunBOCTh. BuIbl HW3MEHUYMBOCTU: HEHACJIECACTBEHHAs W HACIEACTBEHHasA. Poyb cpenbl B HEHACIEICTBEHHOWU
M3MEHUYMBOCTU. XApPAKTEPUCTHKA MOJU(PUKANMOHHON M3MEHYMBOCTU. BapuanuoHHBIM psn U BapuanMoHHas kpuBas. Hopma



peakiuu Tpu3Haka. KoJMuecTBEHHbIE M KauyeCTBEHHbIC MpPU3HAKM U UX HopMma peakuuu. CBoHCTBa MOAU(PUKAIMOHHOMN
U3MEHYUBOCTHU.

HacneacTBenHasi, WM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATHMBHAsS WM3MEHYMBOCTh. Meio3 M MOJOBOM mpolecc —
OCHOBa KOMOWHATWBHOW HW3MEHYMBOCTH. MyTanMoOHHas W3MEHUYHMBOCTh. Kitaccuukainus MyTanuid: TE€HHBIE, XPOMOCOMHBIEC,
reHomHble. YacToTa W TpwumHBl MyTanuid. MytareHHbsie (GakTophl. 3aKOH TOMOJIOTHUECKHX PSJIOB B HACIEICTBEHHOMN
n3MenunBoctu H. M. BaBunosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuortumn dyenoBeka. OCHOBHBIE METOJAbl T'€HETHUKU 4YEJIOBEKA: T'€HEATIOTMYECKHi, OJM3HEIOBBIN,
LATOT€HETUYECKUH, OMOXUMUYECKUA, MOJIEKYISPHO-TEHETUYECKUM. CoBpemeHnHoe OIIPEICIICHUE TeHOTHIIA!
MMOJTHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIUPOBaHUE, B TOM uucie ¢ nomoinbio I1I[P-ananuza. HacnencrBenubie 3a00seBaHus
YeJIoBeKa: TeHHbIe 00JIe3HH, OOJIE3HU C HACIEACTBEHHOM MPeapacroyioKeHHOCTbIO, XpOMOCOMHBIE 0o0se3Hu. CoMaThuyecKue U
reHepatuBHbie MyTanuu. CTBOJIOBbIE KJIIETKU. [IpUHIMIIBI 310pOBOro 00pas3a >KU3HH, TUATHOCTUKHU, MPOMUIAKTUKU U JICUCHUS
reHEeTHYeCKuX OoJie3He. Meanko-TeHeThueckoe KOHCYJIbTUPOBAHME. 3HAYECHUE MEIUIIMHCKOW T€HETHKU B MPEIOTBPAIICHUUA U
JICYEHUU T'eHEeTUYECKUX 3a00JIeBaHUI YeoBEeKa.

JdemoHcTpanuu:

[ToptpeTtsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapunos.

Tabmuupbr 1 cxembl: «MOHOTHOPUIIHOE CKPEUIMBAHUE U €T0 IIMTOTEHETHYECKas OCHOBA», «3aKOH pACIICIJICHUS U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TamMeT», «urubpuanoe ckpemmanuey, «llutoorndeckre OCHOBbI AUTUOPUTHOTO
CKpemuBanus», «Meio3», «B3auMoIeiicTBHE alIeIbHbIX T€HOBY», «l €HETUYECKHE KapThl PACTCHUM, KMBOTHBIX U YEJIOBEKAY,
«I'eHeTnka mojay, «3aKOHOMEPHOCTH HACJEIOBAHUS, CIEIUICHHOTO ¢ Mojom», «KapuoTumel denoBeka U >KMUBOTHBIX», «BuJbl
U3MEHUYMBOCTH», «MonudukanuonHas HW3MEHUYUBOCTh», «HacnemoBanue pesyc-pakropa», «['€HeTHKa TPy KpPOBWY,
«MyTalmoHHass U3MEHUYHUBOCThY.



ObopynoBanue: Mmoaenu-aniuikamuu «MoHoruOpuaHOe ckpenuBanuey, «HemonaHoe goMuHHpOBaHHE», «JUrHOpUIHOE
ckpemurBanue», «llepexkpéct xpoMocoM», MUKpOCKON M MHKporpenapaT «/[po3opuna» (HopMma, myranuu (OpMbI KPbLIbEB U
OKpackH Teina), repdbapuii «['opox moceBHON».

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

JIaGopartopHnas padota Ne 5. «M3ydyenue pe3yiabTaToB MOHOTHOPUIHOTO M AUTHOPUIHOTO CKPELIMBAaHUSA Yy JpO30(puUibl Ha
TrOTOBBIX MUKPOIIpEnapaTaxj».

JlaGoparopHass pabota Ne 6. «M3yueHue Moau(UKALMOHHOW H3MEHUMBOCTH, IOCTPOCHHE BapUAllMOHHOTO psga |
BapUALIMOHHOU KPUBON».

JlabopatopHas padota Ne 7. «AHaNU3 MyTaluii y 1po30(uibl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenexkuys Kak HayKa M IIpoIecC. 3apOoXACHUE CceleKIMM W jaoMecthkanus. Yuenue H. M. BaBwioBa o uneHrtpax
MPOUCXOXKACHNUS U MHOroo0Opasusi KyJbTYpPHBIX pacTeHuil. LIeHTphl MpOMCXOXKIEHHs AOMAIIHUX KUBOTHbIX. CopT, mopoaa,
LITAMM.

CoBpeMeHHbIE METOJIbl CEeNeKIMU. MaccoBblii U MHAUBUIYAIbHBIA OTOOPHI B CEJIIEKIUU PACTEHHM M KUBOTHBIX. OLEHKa
IKCTephepa. biam3kopoacTBeHHOE CKpeluBanue — MHOpUaUHT. Ynctas nuHusA. CKpenuBaHUE YHMCTBIX JUHUN. ['eTeposuc, wim
ruOpuaHas cuia. HepoacTBeHHoe ckpemmBaHue — ayTOpuauHr. OtganéHHas ruOpuaumszanus v e€ ycnexu. VICKycCTBEHHBIH
MyTareHe3 v NoJIy4eHUe MOMUIUIONI0B. JJOCTHKEHNS CEIEKIMN PACTEHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust Kak oTpacib NPOU3BOACTBA. | eHHas uHkeHepus. Jtanbl co3nanus pekomouHanTHo JIHK u TpancreHHbix
oprann3MoB. Knerounass nnxkeHepus. Kierounele KynbTypbl. MHUKPOKIOHAIBHOE pa3MHOKEHUE pacTeHuil. KiioHnpoBaHmue
BBICOKOITPOYKTUBHBIX CEIBCKOXO3IMCTBEHHBIX OpPraHM3MOB. DJKOJOTMYeckhe U dThueckue mpodiembl. MO — reneruuecku
MOAU(PULIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.



Tabmuubr 1 cxembl: kapTa «lIeHTpBI MPOUCXOXKACHUS M MHOT000pasus KyJIbTYpHBIX pacTeHui», «[lopomasr momanramx
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «Otnanénnas rubpuauzanus», «Paborel akagemuka M. @. lBaHoBay,
«ITomunnounusy», «O0beKTh OMOTEXHOTIOTUNY, «KileTouHbIe KyJIBTYpBl U KIOHUpPOBaHUE», « KOHCTpyHpoBaHUe U MEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MYJSDKH ITUIOJOB W KOPHEIUIOAOB JUKUX (GOpM H  KYyJIbTYpHBIX COPTOB pacTeHUW, repbapuid
«CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Oxckypcusi« OCHOBHBIE METOJIBI M JJOCTHXKEHUS CEJICKIIUU PACTEHUH U KUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO
(dhepMy, COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUNIMYHOE X03UCTBO, TA0OPATOPHIO arpOYHUBEPCUTETA WIIU HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoIOLMOHHAS OMOJIOTHS.

[IpeanochbUIKM BO3HHUKHOBEHHUS 3SBOJIIOIMOHHON TEOpUU. ODBOJIIOIMOHHAS Teopus U €€ MecTo B Ouonoruu. Brushue
HBOJTFOIIMOHHOM TEOPHUH HA Pa3BUTHE OUOJIOTHU U IPYTUX HAYK.

CBunerenscTBa HBOMONMH. [lameoHTOJIOTHYECKHE: TMOCIEAOBATEILHOCT TMOSIBJICHUS BUJIOB B MaJICOHTOJIOTHYECKOM
JIETOTUCH, TIepexoiHbIe popMbl. broreorpadguyeckue: cXoCTBO U paznuuue GpayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M Pa3Ivuusi SMOPHOHOB PAa3HBIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE:
TOMOJIOTUYHBIC, AHAJIOTHUYHbIC, PYJAMMEHTApHbIE OPTaHbl, aTaBU3Mbl. MOJEKYJISPHO-OMOXUMHUUYECKHE: CXOJCTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX META0OJINYECKUX MYTEH y BCEX OPTaHU3MOB.

OpomononHas Teopus Y. JlapsuHa. [Ipeanochliky BO3SHUKHOBEHUS AapBUHU3MA. J[BMKYIIIME CHJIBI BOJIOLMHM BHUJIOB IO
JapBuHy (M30BITOYHOE pa3MHOXKEHHWE TIPU OTPAHMUYCHHOCTH PECypCcoB, HeolpeaeiacHHas W3MEHUUBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas teopus 3Bostonun (CTI) n €€ OCHOBHBIE MOJIOKEHHUS.



MuxkponsBosorus. [lomymsius kak equHUIA BUA U BOJIOIHH.

JBrokyme cuibl ((pakTopbl) BOJIOLMHU BUIIOB B Mpupojae. MyTallMOHHBIA MHpolecc U KOMOMHATUBHAs MU3MEHYUBOCTD.
[TonynsunroHHBIE BOJHBI U Jipeiid reHoB. M3omsuus u Murparusi.

EctectBenHbIit 0TOOp — HampaBstonuil paxTop 3Bosonnn. DopMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPTraHM3MOB KakK pe3ynbTar 3Boironuu. [Ipumepsr npucnocobnenuil y opranu3smMoB. ApoMopho3bl u
UANOAaNTaIuH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (HOPMBI BUI000pa30BaHUs: Teorpauueckoe, SIKOJIOTHIECKOE.

MakposBosmorusi. @opMbl 3BoJIIOIMK:  (UIeTHYECKasi, JUBEPreHTHAas, KOHBEpreHTHas, mnapajuienbHas. HeoOpaTumocTb
ABOJTIOLUY.

[IpoucxoxaeHne OT HeCIeMaIN3UPOBAaHHBIX MpeaKoB. [Iporpeccupyromas cnenuanu3amnus. AJanTUBHAS pagHalIds.

JemoHcTpanuu:

[Toptpetsi: K. JIunnen, K. b. Jlamapk, Y. HapBun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®@. Mromiep, A. H.
CeBepl110B.

TabGnuis! u cxembl: «Pa3BuTHE OpraHUYEecKOro MUpPa Ha 3eMiiey, «3apO bl TO3BOHOYHBIX JKUBOTHBIXY, « APXEONTEPUKC,
«Dopmbl 00prOBI 3a cylecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOroo0pasue copToB pacTeHuit», «MHorooOpasue mopos
KUBOTHBIX», «[lomynsuuny», «MyTanrioHHass U3MEHYUBOCTHY, «ApomMopdossny, «Umnoamantamumy», «OOmas nereHepamus»,
«IBmwxkymme cuibl aBomonuny, «Kapra-cxema wapmpyra nyremectBus Y. JlapBuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobsieHHOCTh OpraHu3MoBy, «I'eorpaduueckoe BU1000pa3zoBaHNEey, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3MTUYHBIMHU THUIIAMH OKpPAaCKH, Ha0Op IJIOJOB M ceMsH, Kosuekuus «[Ipumepsr
3alUTHBIX TIPUCIIOCOONICHUN Y KUBOTHBIX», MoJelb «OCHOBHBIC HANpPaBJICHHs JBOJIONUNY», 00bEMHAs Mojaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJUleKius «@DOpMbl COXPAHHOCTH HMCKOMAEMBIX >KMBOTHBIX WU PACTEHUN», MOJETh
anrumakanus «I[lepexkpéct xpomocom», BraxHbe MpemapaThl «Pa3Butne HacekoMoro», «Pa3BuTue JSATYIIKH», MUKpOTpenapar
«JIpozodunay (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH TeNa).



JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatopnas pabota Ne 1. «CpaBHeHUE BUOB IO MOP(HOIOTHUECKOMY KPUTEPHUION.

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHbIe MPEJICTABICHUSI O 3apOXKICHUU XKU3HU. HaydHble rumore3bl BOZHUKHOBEHMS KU3HM Ha 3emiie: abuoreHes u
nancnepmusi. XuMuueckas BOJIIOIMA. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEIECTB M3 HEOPraHUYECKUX. JKCIEPUMEHTAIBHOE
MOATBEPKJEHUE XUMUYECKOM 3BooIu. HavaneHbie sTanbl Ouonorudeckoit sBosonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBbie KiIeTKM U UX 3BOMIONUSA. DOpMHPOBAHUE OCHOBHBIX TPYIII
KHBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paMm U nepuoaaM. Karapxeil. Apxelckas u npotepo3oiickas 3pbl. [laneo3oiickas spa u eé
MEePHOJIbI: KeMOPHUICKUIA, OpJIOBUKCKUHM, CHUTYPUIUCKUN, J€BOHCKUN, KAMEHHOYTOJIbHBIH, TEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJIeOreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepuCTUKa KIUMaTa U re0JOTMYeCKUX MmpoueccoB. OCHOBHBIE 3TAlbl 3BOJIOLUWH PACTUTEIBHOTO U )KUBOTHOTO MUpA.
Apomopdo3bl y pacTeHHi 1 )KkUBOTHBIX. [losiBIeHUE, paciIBET U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

CucreMa OpraHM4ECKOro MUpPa Kak OTpaXKeHue 3BOTONMUU. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMA YelIOBEeKa. AHTPOMOJIOTUS KaK HayKa. Pa3BUTHE MpeIcTaBIeHUN O MPOUCXO0KACHUU YeloBeKa. MeToIbl U3yYeHuUs
aHTporiorene3a. CXoICTBA U pa3anyus YeJIOBEKA U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM OTOOp. OOLIECTBEHHBIN
00pa3 >XKM3HU, U3TOTOBJICHUE OPYAUN TPyJa, MBIILJICHUE, PEYb.

OcCHOBHBIE CTaUM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, YemoBek ymenslil, Yenosek npsmoxonsaiui, YemoBek
HeaHJepTaIbCckuii, YenoBek pasyMHbIH. Haxolku MCKOMaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBAHHs, 00JIACTh pacIpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHS.



Yenoseueckne packl. OCHOBHBIC OOJIBIIIME PACHI: €BpOIECOUHAS (€Bpa3uiicKas), HErpo-aBCcTpajouHas (3KBaTOpPHAIIbHAS),
MOHTOJIOUHAs (a3uaTcKko-aMepukaHckas). UepTbl NPUCIOCOOJEHHOCTH TMPEACTABUTENECH 4YEeIOBEUECKMX pac K YCIOBHIM
cyuiecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanum:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, . FOpu, Y. JlapsuH.

Tabnuiel u cxeMbl: «Bo3nukHoBeHne ConHEeUHON cUCTeMbl», «Pa3BuTue opraHu4eckoro Mupay, «PacTuteibHas KIETKay,
«KuBotHass wietka», «lIpokapuotnueckas kieTka», «COBpPEMEHHAass CHUCTEMa OpraHudeckoro Mupa», «CpaBHeHUe
AHATOMHUYECKUX YEpPT CTPOCHUS YENIOBEKAa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMUECKHX HAXOJ0K
IIPEIKOB COBPEMEHHOIO YENOBEKA», «JIpeBHenmme moan», «Ipesaue monn», «llepBeie coBpeMeHHbIE MIoan», «UenoBedyeckue
pace.

O6opynoBanue: wmymspku  «lIpoucxoxkaenune denoBeka» (OIOCTHI aBCTpaAlONUTEKa, MNHUTEKAHTPOIA, HEaHJepTalblia,
KPOMaHBOHIIA), CJIENKH WM M300paKeHUs KaMEHHBIX OpyAHM MEepBOOBITHOrO YeloBeka (KaMHH-YOMNIeEphl, pyOuia, ckpebia),
TE€OXPOHOJIOTHYECKas Ta0IHIla, KOJUIEKIU «DOpMbI COXPAHHOCTH MCKOIIAEMbIX JKUBOTHBIX U PACTECHUI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yyeHne MCKONaeMbIX OCTATKOB PACTEHUH U JKMBOTHBIX B KOJIEKIIMSIX).

DKcKypcus «IBOJIOIUS OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTeCTBEHHO-HAYYHbBIN WM KPaeBEAUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

OKoyorus Kak Hayka. 3aJadyd W pasfelibl dKOJOTMM. MeToabl 3KOJOTMYECKMX MCCIENOBAHUN. JKOJIOTUYECKOE
MHPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOUTaHusl OpraHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, IOYBEHHAs, BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (akropsl. Knmaccudukammsi skomorndeckux (GakTopoB: aOMOTHYECKHE, OMOTUYECKHE M aHTPOTIOTEHHBIE.
JleiicTBre HKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TeMIieparypa, BiaaxHocTb. doronepuoausm. IIpucrnocodiiennss opraHu3MoB K JACHCTBUIO
abuoTudeckux (paxkTopoB. buosgoruueckue puTMBI.



buotnueckne daktopel. Buasl OMOTHYECKHUX B3aMMOACHCTBUMN: KOHKYPCHIIMSI, XHUIIHAYECTBO, CUMOMO3 M €ro (OpMEI.
[Tapa3zutusm, Koonepanus, MyTyalli3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M. 3HaUEHUE
OMOTUYECKHUX B3aUMOJICUCTBUM /IJIsl CYIIECTBOBAHMS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapPaKTePUCTUKU Nomysiiui. OCHOBHBIC MTOKA3aTEIU MOMYISIUNA: YUCIEHHOCTD, INIOTHOCTh, POXKIa€MOCTh,
CMEPTHOCTb, IPUPOCT, MUTpalusl. JJMHAMUKA YMCICHHOCTH MOMYJISILUU U €€ PEeryJIsius.

JemoHcTpanuu:

[ToptpeTsl: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmuubr u cxembl: kapta «[Ipupoansie 30HbI 3emun», «Cpeabl OOUTaHMS OPraHU3MOBY», «DOTONMEPUOAUIMY,
«lTonynsanumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJsiuu HHPY30puu-Tyhenbkny, «llumiesrie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosioruueckiue 0COOEHHOCTU PACTEHUHN U3 Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCaY.

[Ipaktuueckas padora Ne 2. «I[Toacuér MIOTHOCTH MOMYJISIIIUI pa3HBIX BUOB PACTCHUID.

Tema 4. CooOurecTBa ¥ IK0JI0THYECKHE CHCTEMBbI.

CoobmiecTBo opraHu3zMoB — OwuoleHo3. CTpyKTypbl OMOIIEHO3a: BUJIOBasi, MPOCTpPAHCTBEHHAs, Tpoduyeckas (MUIIeBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

DKoyloruyeckue cucrembl (9kocucTeMbl). [loHsiTHE 00 »KOcHcTeMe M OuoreorieHo3e. MDYHKIIMOHAIBHBIE KOMIIOHCHTHI
AKOCHUCTEMBI: MPOJYIEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopor BemiecTB M MOTOK YHEPTUM B dKocucTeMe. Tpoduueckue
(mumeBbie) ypoBHHM SKocucTeMbl. llumeBbie 1enu u cetd. OCHOBHBIE MOKa3aTeNIM HSKOCUCTEMBI: Ouomacca, MPOaYKIIHS.
DKOJIOTUYECKUE MUPAMUIBL: TPOJYKIIMU, YUCIEHHOCTH, OuomMacchl. CBOMCTBAa 3KOCHUCTEM: YCTOMYMBOCTBH, CAMOPETYJISIIHUS,
paszButue. Cykueccus.

[TpupoanHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOWMHOTO WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI. bHoormyeckoe M XO3SMCTBEHHOE 3HAUYCHHUE
arpodKOCHUCTEM U YpPOOIKOCHUCTEM.



buopasnoobpasue kak gpakTop ycToitunBocTH 3kocucteM. CoxpaHeHrne OMOIOrHUecKOro pa3sHooOpasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o ouocdepe. ['panuiibl, coctaB u ctpykrypa Ouocdepsl. KuBoe BemectBo U €ro (QyHKIHH.
Ocobennoctu 6uocdepsl Kak riao0aabHOM SKocucTeMbl. JJMHaMHUYeckoe paBHOBECHE U 00paTHast CBsi3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOTC€OXUMUYECKHAE ITUKIIBI 3JIEMEHTOB (Yyriiepoja, a3oTa). 30HAIBHOCTh Onocdepsl. OCHOBHBIC
OMOMBI CyIIIN.

YenoeuecTBO B Onochepe 3emin. AHTPONOreHHbIE HU3MEHEHUs B Onocdepe. ['nodanbHbIe 3KOJI0rHYeCKrUe MPOOIEMBI.

CocymiecTBoBaHM€e NpUPOAbI M uenoBedyecTBa. CoxpaHeHue OMOpa3sHOOOpaszus Kak OCHOBAa YCTOMUMBOCTH OuoOC)epsl.
OcHoBa paloHaNbHOIO YIPABICHUS IPUPOAHBIMU PECYPCAMU U UX UCHOJb30BaHuE. [locTrkeHNs1 OMOJIOTUH U OXpaHa IPUPOJIBI.

JdemoHcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunpst u cxemsl: «llumessle nenu», «bruoreHos: cocraB u cTpykrypa», «Ilpupoansie coobmectBa», «Llenu nutanus»,
«2Kosornyeckas nupamusa», «bruocdepa u yenosex», «IKocucTeMa HIMPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA XBOMHOTO JIECay,
«buoneHno3 Bomoéma», «ArpoleHo3», «l[IpuMepHble aHTPONOreHHbIE BO3ACHCTBUS Ha MNPUPOAY», «BakHeWllne HCTOYHUKHU
3arpsi3HEHMs] BO3JyXa W TPYHTOBBIX Boa», «llouBa — BakHelas coctapistomas ouocdeps», «DaKTOpbl Aerpajaluyd MOYBY,
«ITapaukoBeiii  3dpdexty, «DakTopsl paaMOAKTUBHOTO 3arpsizHeHUst Ouochepr», «OOmas cTpykTypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBINA 3KpaH Ouocheps», «KpyroBoport yriaepona B 6uochepe», «Kpyropopot
a30Ta B IPUPOLEN.

O6opynoBanue: Mopenb-anmMKaus «TunuyHele OMOLIEHO3b», TrepOapuil «PacturenbHble cOOOIIECTBA», KOJJIEKIUU
«buonenosy», «BpeauTenn BaxHEHIIMX CENbCKOXO3IUCTBEHHBIX KYJIbTYp», repOdapuu M KOJUIEKIMH PACTEHUH W >KMUBOTHBIX,
MpUHAAJIeKAIIME K Pa3HbIM 3KOJIOTMYECKUM rpymnaM ojnHoro Buua, Kpacnas kuura Poccuiickoit denepanuu, n3o0paxeHUs
OXpaHsSIEMbIX BUJIOB PaCTEHUI U KUBOTHBIX.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 BUOJIOTUN HA BA30OBOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUNA

Cornacro ®I'OC COO, ycranaBnmuBaroTcsi TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYaIOIIMMHUCA MPOTPaMM CPEIHETO
oO1ero o0pa3oBaHMs: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUs Ipeamera «buosorus» BbIIENEHBI CIEAYIOLIME COCTABISAIOLIME:
OCO3HaHHE OOYYAIOIIUMUCS POCCUUCKOM Tpa’kJaHCKON UIECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOTIPEICIICHUIO, HAJIW4YMe MOTHBAllMM K OOYy4YEHHUIO OWOJIOTHUM, IIEJICHANPABICHHOE pPa3BUTUE BHYTPEHHHX YOEXKICHUI
JUYHOCTU HA OCHOBE KIIIOYEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPATUIUNA PA3BUTHUS OMOJIOTMYECKOIO 3HAHMS, TOTOBHOCTh M
CIIOCOOHOCTH OOYYarOIIMXCsI PYKOBOJCTBOBATHCS B CBOEH NEATEILHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYITUMHU
cUCTEME OMOJIOTMYECKOr0 00pa3oBaHMs, HAIMYHUE DKOJIOTMUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh IIEIH U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIugyHOCTHBIE pe3yNbTaThl OCBOCHUS TpeameTa «bHOJOTHs» JOCTUTalOTCS B EIWHCTBE Y4E€OHOW W BOCHHUTATEIBHOM
HNEATEIBHOCTH B COOTBETCTBUM C TPAAUUMOHHBIMU POCCUUCKUMHU COLMOKYJBTYPHBIMH, HUCTOPUYECKUMH U JTYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TPHUHSATHIMH B OOIIECTBE MpaBUJIaMM M HOPMaMHU TOBEJCHUS W CIOCOOCTBYIOT IMpoIleccam
CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULIUM JTUYHOCTH, TATPUOTU3MA, YBAXKECHUS K 3aKOHY
Y TPaBOMOPSIIKY, YEJIOBEKY TPyJa M CTapIIeMy IMOKOJEHHUIO, B3aUMHOTO YBa)XKCHHUs, OCPEKHOTO0 OTHOIICHUS K KYJIbTYPHOMY
HACJIEIUIO U TPAAULIMAM MHOTOHALIMOHAIBHOTO Hapoa Poccurickoi denepanuu, IpUpoe U OKPYKAIOIIEH CPELE.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUs Yy4eOHOro mpenmera «buolorws» MOKHBI OTpPakaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaronuxcsi pyKOBOJCTBOBATHCA C(OPMUPOBAHHON BHYTPEHHEH MO3WIMENH JTUYHOCTHU, CUCTEMOW IIEHHOCTHBIX OpPHEHTAIIHUH,
MMO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHMCKOIO OOIIECTBA, pacUIUpEeHUe



YKU3HEHHOT'O OIIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATM3ALMU OCHOBHBIX HAIIPABJICHUM BOCIUTATEIIBHOW IEATEIBHOCTH, B
TOM YUCJIE B YACTHU:
1)rpamaaHncKoro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3MLIMK OOYyYaIoIerocss Kak aKTHBHOTO W OTBETCTBEHHOTO YJI€Ha POCCHICKOTO
00IIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MPAB U 00S3aHHOCTEN, yBaXKEHUE 3aKOHA U IIPABOMOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATETbHOCTH TMPU CO3JAaHUM YYEOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX W
MO3HABATEINIbHBIX 33/1a4, BBIOJHEHUH OMOJIOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTB OIPEAEIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATD €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSX HEOOXOJWMOCTh KOHCTPYKTUBHOTO B3aWMOJICUCTBUS JIIOJACH C pasHbIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B MPOIECCE COBMECTHOTO BBIOJHEHHS YUEOHBIX, [MO3HABATEIBHBIX U HCCIIEIOBATEIBCKUX
3a/lay, YBOKUTEIHLHOTO OTHOIIECHUS! K MHEHHUIO ONIMIOHEHTOB TIPH 0OCYKJEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJEPIKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW HIACHTUYHOCTH, IMAaTPUOTH3MA, YBaXKEHUS K CBOEMY Hapojy, 4YyBCTBa
OTBETCTBEHHOCTH Iiepen PoauHOM, ropAoCTH 3a CBOM KpaW, CBOK PoavHy, CBOW A3BIK U KYJbTYpPY, ITPOLLIOE W HACTOSLIEE
MHOTOHAllMOHAaJbHOTr0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJAHOMY HACIEAWIO M MaMATHUKAM MNPUPOJbI, JOCTHXKEHUSIM Poccuum B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTH OIIEHHBATh BKJIAJl POCCHMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTUE OMOJIOTUH, TIOHUMAHUS 3HAYCHUST OMOJIOTUN
B ITO3HAHUH 3aKOHOB TIPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBa;

uzeitHas yoexaEHHOCTh, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSIM, CO3JIJaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH CeMEHHOM
’KU3HU B COOTBETCTBHUHU C TPAAULUSAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETHUYECKOE OTHOIIECHHWE K MHPY, BKJIIOYas ICTETUKY OBbITa, HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPYyZa,
OOIIIECTBEHHBIX OTHOIICHMI;

NOHMMaHHE YMOLMOHAIILHOTO BO3/IEUCTBUS AKUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TTPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) puznueckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAIBHOI0 JIarONOJIyYHsl:

MOHMMAaHUE W peaiu3alus 310pOBOTO U 0e30macHOro oodpasza >KU3HMU (30pOBOE MHUTAHUE, COOJIOJICHHE TUTHEHUYECKUX
NpaBuJI M HOPM, COQJaHCUPOBAaHHBIM pEXUM 3aHATHUH M OTIbIXa, peEryysgpHas (QuU3Wyeckas AaKTUBHOCTB), O€pexHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHUMAaHUE IIEHHOCTU MPaBWJI WHAWBUAYATHLHOTO U KOJUIGKTUBHOTO O€30MAaCHOTO TOBEACHUS B CUTYAIlUSX, YTPOKAIOIINX
3JI0POBBIO U )KU3HU JIHOJIEH;

OCO3HaHUE TIOCTIEACTBUN U HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYIAOIIO0HE;

TOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTHYECKOW M COLMAJIbHOW HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIFHO BBITIOJHATH TAKYIO ACSITEILHOCTD;



MHTEpEC K pa3iIuyHbIM cdepaM MpodeccrnoHaNIbHON AEATeThHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oymyliei
po(heccCuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSKEHUH BCEU KU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH IEIeCO00pa3HOe OTHOIICHNE K MIPUPO/IC KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KyJIbTYphl: MPUOOPETEHNE OMbITA INIAHUPOBAHUS MMOCTYIKOB M OLEHKH UX BO3MOKHBIX
IIOCJIEICTBUN JUIsl OKPY KarOLIEN Cpeibl;

OCO3HaHUe TI100aIbHOI0 XapaKTepa 3KOJOTMUYECKUX IpoOJieM U IyTell UX pelieHMs;

CIIOCOOHOCTh HCIIOJB30BaTh NPHOOpETaeMble NpPU H3YyYEHUU OHMOJOTMM 3HAHWA W YMEHHS MpPU PEUIEHUU MpooIieM,
CBA3AHHBIX C PAlMOHAJIBHBIM IPUPOJIONOJIb30BaHUEM (COOJIOIEHHE TpaBWJI TOBEACHUS B MPUPOJE, HAINPABICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B 9KOCUCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOChephI);

AKTHUBHOE HEINpUATHE JCHCTBHUW, IPUHOCSIIIMX Bpel OKpYXaroLed NPUPOAHOW cCpele, YMEHHE IPOTHO3HPOBATH
HEeOJIaronpusITHBIE SKOJIOTUYECKHUE MOCIEACTBUS NPEIIPUHUMAEMBIX AEUCTBUNA U MPEJOTBpAIIATh UX;

HaJU4Khe Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, HSKOJIOTMYECKON KYJIbTYpbl, ONBITA ACATENIBHOCTH HKOJIOTHYECKOU
HaIPaBJIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMH B MO3HABATEIbHOM, KOMMYHHUKATUBHOM U COLMATIBLHON MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IIPAKTUYECKON JEATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOILECTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha IMAJIOTE KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M UUTATENBCKOM KYJIBTYpPhl KaK CpPEACTBA B3aUMOJEUCTBHUS MEXAY JIOJbMH M MO3HAHUS
MUDa;

MOHMMAaHUE crieurn(UKN OMONIOTHH KaK HayKH, OCO3HAHUS €€ poJiau B (POPMHUPOBAHUH PALIMOHAIBHOTO HAYYHOTO MBIIICHHUS,
CO3JJaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00 OKPY’KAIOIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKa M OOIIECTBAa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHH Npo0JIeM COXpaHEeHUs PUPOITHOTO PABHOBECHS;



yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIs COBPEMEHHOW UMBHJIM3AILMU: OOECIEYEHUsT HOBOTO YPOBHS Pa3BUTHS
MEIMIIMHBI, CO3[JaHhE IMEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pElIaTh PECYpCHBbIE MPOOJIEMBbI pa3BUTHUS YEJIOBEYECTBA,
IOUCKAa NyTeH BBIXOJA W3 TIJIOOATBHBIX HKOJIOTMUECKHUX MpoOieM U oOecledeHHsl Nepexoja K YCTOMYMBOMY pPa3BUTHUIO,
paIroHaIbHOMY HCTIOJIB30BAHUIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTHYECKHX 3HAHUMN B IIEJIAX MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAILHON TPaMOTHOCTH 00ydJaromuxcsi, opMUpyeMon pu U3y4eHUH OUOJIOTUH;

NOHMMaHUE CYUIHOCTH METOJOB TIO3HAaHHUS, HCHOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
[0Jy4yaeMble 3HAaHUS JJIsl aHAJM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEro MUpPa M MPOUCXOJAIMIMX B HEM H3MEHEHHUH, yMEHUE
nenarb 0OOCHOBaHHBIE 3aKJIIOYEHHS HA OCHOBE HAy4YHbIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LIEJbIO MOJYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIOJIB30BaTh OMOJOIMUECKHE 3HAHUS I pElIeHUs MpoOJieM B peajbHBIX >KU3HEHHBIX
CUTyalUsIX;

OCO3HaHHUE LIEHHOCTH HAYYHOU JEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTD
WHJUBUyaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMO0OOpPa30BaHUIO, K aKTHBHOMY MOJYYE€HHUIO HOBBIX 3HaHUU
10 OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU IOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS Y4eOHOro mpenMera «buonorus» BKIIOYAIOT: 3HAYMMbIC 1751 (DOpMUPOBAHUS
MHPOBO33pEHUS O0YYAIOIMMNXCSI MEXKIUCHUIUIMHAPHBIC (MEXMIPEIMETHBIE) OOIeHAYYHbIE MOHATHS, OTPaKaroUIue IEJIOCTHOCTD
HAay4YHOM KapTHUHBI MHpa W CHEUU(PUKY METOAOB IO3HAHUS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHS,
SBJICHHE, TIPOIECC, CUCTeMa, HAyYHBIN (DAKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIeI0BaHne, HAOII0IeHNE,
MU3MEPEHHE, SKCTIEPUMEHT U JPYTHUX ), YHUBEPCAIbHBIC yUeOHbIE NeUCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),



obecrieunBaromue (GpopMupoBaHue (yHKIIMOHATHHOW TPAMOTHOCTH M COIHMAIBHON KOMIETEHIIMNOOYJAIONTUXCS, CIIOCOOHOCTH
0oOy4Jaronuxcsi MCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMUS W YHUBEpCAJIbHBIE Yy4ueOHBIC
JIEHUCTBUA B MO3HABATEIHLHON U COIIMAIBHON MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJIBTATHl OCBOCHHS IPOIPaMMBbI CPETHETO OOIIEro 00pa3oBaHus JOJKHBI OTPAKATh:

OByaieHue YHMBEPCAJbHBIMHM Y4eOHbIMH MTO3HABATEIbHBIMH AeHCTBUSIMMU:

1)0a30Bble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENILHO (POPMYIMPOBAThH U AKTYaIU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHajau3a, CUHTE3a, CPaBHEHUS, KilacCHU(pUKaIUH,
000011IeHHsI), PAaCKPBIBaTh CMBICI OMOJIOTMUECKUX MOHATUN (BBIACIATh MX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIMBATH CBS3U C
JIPYTUMHU MOHSITUSMH);

ONPEIENATh UENH NEATEIIbHOCTH, 3a1aBast IAPaMETPhl U KPUTEPUN UX JOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C
IIOCTaBJICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOrMUECKUE MOHITUS [Tl 00bICHEHUS (PAaKTOB U SIBJICHUN KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbIC, IEAYKTHUBHBIE, [0 aHAJOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, POPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS;

OPUMEHATh CXEMHO-MOJEINIBHBIE CPEICTBA Uil MPEJICTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOIUEHHH B H3y4aeMbIX
OMOJIOrMYeCcKUX 00BEKTaX, a TAKXKE MPOTUBOPEUNH Pa3HOTO POAA, BBHISIBICHHBIX B PA3IUYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIIUXCSI MaTepUabHbIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESTENIBHOCTh, OLEHUBATH COOTBETCTBHUE PE3YyJbTAaTOB LEJISAM, OLIEHUBATh PUCKU IOCIEACTBUI
NEeSTENbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEAbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2)0a30Bble HCCJIEI0BATEIbCKHE AeliCTBUS:



BJIQZIETh HAaBBIKAMHU Y4E€OHO-UCCIIEIOBATEIbCKOM M TPOEKTHOW JESITEIbHOCTH, HAaBBIKAMH pa3pelieHus MpoOeM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aa4, TPUMEHEHHUIO Pa3IMUHbIX
METOJI0B MTO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHbIC BUIBI JACSITEIBHOCTH MO IMOJYYCHHUIO HOBOTO 3HAHMS, €ro MHTEpIpeTalud, MpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B YU€OHBIX CUTYaIUsIX, B TOM YHUCIIEe TIPU CO3TaHUH YU€OHBIX M COITHAbHBIX TPOEKTOB;

(dbopMHpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMHA U METOJaMHU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYyAIHUsX;

BBISIBIISITh TIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTYaJU3UpPOBATh 3ajJlayy, BBIJBUTaTh THUMOTE3y €€ pEIICHHs, HAXOJHUTh
apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHHUI, 3a1aBaTh apaMETPhl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJ€ pEIIEHUs 3aJauyd pe3yJbTaTbl, KPUTUYECKH OLEHHUBATh HUX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1I€JIEHAIIPABJICHHBIN MOUCK IIEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B MPOPECCHOHAIBHYIO CPELY;

YMETh IEPEHOCHUTH 3HAHUS B [TIO3HABATENIbHYIO U MTPAKTUYECKYIO 00JIACTH KU3HENEIATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, TIPEAsiaraTh OPUTHMHAIBHBIC TIOJXOJbI M PEIICHUS, CTaBUTh MPOOJIEMbl M 3aJaud, JOIMYCKAIOIIHe
aNbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(pOpMAaIMK (TEKCTe y4eOHOTO MOCOOMs, Hay4HO-TIOMYJISIPHOM JIUTEpaType,
OMOJIOTUYECKHUX CJIOBAPSAX M CIPABOYHUKAX, KOMIIBIOTEpHBIX 0Oa3ax HaHHbBIX, B MHTepHere), aHanu3upoBaTh HHGOPMALIMIO
pa3IMYHBIX BUIOB U (HOPM IMPECTaBICHHS, KPUTUUECKH OLEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3aMpoChl W TPUMEHITH Pa3IMYHBIE METOABI MPU TIOWCKE M OTOOpe Ouosormueckoil wHpopmammw,
HEOOXOIMMOM JIJIs1 BBHITIOTHEHUS YUEOHBIX 3a/1a4;



npuoOpeTaTh OMNBIT HCIONb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEpIICHCTBOBATH KYJIbTYpPY
aKTUBHOTO HMCIIOJIb30BAHMSI PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpeJcTaBiIeHUs] OHONOrMueckor uHpopManuu (CXeMbl, rpaduk,
IUarpaMmsbl, TaOJIUIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IMpH paboTe ¢ OMOIIOTUYECKON MH(pOpMalel: MPUMEHATh XUMUYECKHE,
(u3nUecKue 1 MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, aO0OpeBUaTypy, HOMEHKIIATYpPY, UCIIOIb30BaTh U MPEOOPa30BbIBATH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATJIAIHOCTH;

BJIa/I€Th HaBbIKaMU paclo3HaBaHUS U 3alIUThl UH(pOpMaK, HHPOPMALIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHHKAI[MM BO BCeX c(epax >KM3HU, aKTUBHO y4acTBOBaTh B JUAJIOT€ WJIM JAUCKYCCHUU IO CYIIECTBY
oOcyknaemMoil TemMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CYKJIEHHUS OTHOCHUTENBHO BBINOJHEHHUS NpejiaraeMou 3ajaaud,
YUUTBHIBATh MHTEPECHI M COTTIACOBAHHOCTh MO3UIMHA JPYTUX YHYACTHUKOB IMAJIora UM AUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIECHHS, TOHUMATh 3HAYEHUE COLUAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS
KOH(DJIMKTHBIX CUTYalUid, yMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJAJE€Th PA3NUYHBIMU CHOCOOAMM OOIIEHUS M B3aUMOJEHUCTBUS, MOHMMATh HAMEPEHUsS JPYTHX JIIOJAEH, MpPOSBIATH
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (HOpMyIIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOM W WHAMBUIAYAJTbHOH pabOThl MpU pPEIICeHUH OMOJOTHUYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHS TPYITIOBBIX (DOPM B3aUMOJICHCTBHUS TPU PEIICHUN YIeOHOM 3a1a4H;

BbIOMpaTh TEMATHKy M METOAbl COBMECTHBIX NIEHCTBUH C YYETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)JOTr0o 4JeHa
KOJUIEKTHUBA;



IIPUHAMATh LEJIM COBMECTHOM [EATEIIBHOCTH, OpPraHW30BBIBATh M KOOPAMHUPOBATH JEUCTBUSA IO €€ JOCTHKEHUIO:
COCTaBJIATH IUIAH ACUCTBUMN, paclpeesaTh POJId C Y4ETOM MHEHHUM y4aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa U KAXKIOTO yYaCTHUKA KOMaH/bl B OOIIMM pe3yIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATD UJICH C IMO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITH TO3UTHUBHOE CTPATETHYECKOE MOBEACHUE B PA3IUYHBIX CUTYAlUSIX, MPOSBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh MHULIUATUBHBIM.

OBiaieHue YHMBEPCAJIBHBIMH PEryJISTHBHBIMH ACHCTBUAMMU:

1)camoopranuzamnus:

MCII0JIb30BaTh OMOJOTMYECKHE 3HAHUS JJI BBIABICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUW IIEJIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX JEHCTBHSX M MOCTYIKax IO
OTHOLLIEHUIO K JKMBOHN IIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATEIbHYIO JAESITEIBbHOCTb, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 33J]JauM B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PELIEHUs MPOOJIEMBbl ¢ YYETOM HMMEIOIIMXCA PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U
MIPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IMIUPOKON APYAUIIMU B Pa3HbIX 00JACTSIX 3HAHWUN, MOCTOSHHO MOBBIIIATH
CBOI1 00pa30BaTENbHbBIN U KYJIbTYPHBIH YPOBEHbD.

2)CaMOKOHTPOJIb:

JABAaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;



BJIa/ICTh HaBBIKAMH MMO3HABATEIbHON pe(IeKCHUU KaK OCO3HAHUS COBEPIAEMbIX JACUCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI peIIEKCUH JIJIsl OLIEHKH CUTYallld, BBIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUKCHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JAECSITEIBHOCTH;

3)upunsTHe ceds M APyrux:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

OpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU IPYrOro 4eIoBeKa.

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHMs mporpammbel COO mo O6uonorud Ha 6a30BOM YpOBHE BKIIIOYAIOT CHeUU(PHUECKUE IS
yuebHOoro mpenMera «buonorus» HaydyHble 3HaHMS, yYMEHHUS U CIOCOOBI JAEWCTBUIM IO OCBOEHHUIO, HMHTEPHpPETAlud U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HaHMS U MPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX Y4eOHBIX
CUTYallMsIX, a TaKXE B pPEaJbHbIX JKU3HEHHBIX CHUTyalUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme npenMeTHbIE pe3yibTaThl
MPEACTABJICHBI IO T0J1aM 00yYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npenmMera «buosnorus» ¢ 10 knacce N0IXKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUM B CUCTEME HAyYHOT'O 3HAHUSl €CTECTBEHHBIX HayK, B (P OPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUpA U HAYYHOI'O MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JUIsl peLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pPaCKpbIBATh COJEpKaHHE OMOJIOTMUECKUX TEPMHHOB M TMOHSTHUM: KU3Hb, KJIETKA, OpraHu3M, MeTadboau3M (oOMeH
BEIIECTB W  INPEBpALLEHUE DJHEPruu), TOMEOCTa3 (CaMOpEryJysius), YypOBHEBas OpraHU3alus JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHUE;



YMEHHE H3JlaraTb OMOJIOTHYECKHE TeOpuHu (KJIETOYHAas, XPOMOCOMHAs, MyTallUOHHAs, LIEHTpaJbHasl J0rMa MOJICKYISpHON
ouosiorun), 3akonsl (I. Mennensa, T. Moprana, H. 1. BaBunoBa) u ydenus (0 IIEHTpax MHOTrooOpasus W IMPOUCXOXKICHHS
KyJIbTYpHBIX pacTeHuil H. M. BaBuioBa), onpenensite rpaHuilbl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAyYHOTO IO3HaHUs B OWOJIOTWU: HAONIOIEHHWE U OMHUCAHUE >KUBBIX CHUCTEM, IPOIECCOB U
SBJICHUH, OpraHu3aIys U MPOBEICHIE OMOIOTHUECKOT0 SKCIIEPUMEHTA, BBIABUKCHUE TUTIOTE3bI, BBHISIBJICHHE 3aBUCUMOCTH MEXKIY
HCCIIETyeMbIMU BEJTMUYMHAMU, OOBSICHEHHE MOTYYCHHBIX PE3YyIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX MOHSITHHA, TEOPHH M 3aKOHOB,
YMEHHE JIeNIaTh BbIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATH CYLIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHUs SHEPTUH B KJIETKE, (POTOCHHTE3a, TIACTUYECKOTO U
HHEPreTHUecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHHUS, WHIANBUAYATbHOTO Pa3BUTHUS
opraHu3Ma (OHTOT€HE3);

YMEHHUE MPHUMEHSTHh I[OJIyYCHHbIE 3HaHMS ISl OOBSICHEHHS OHOJOTMYECKHX IPOLECCOB W SBJICHWUM, I HPUHATHUS
NPAKTUUYECKUX pELIEHUH B MOBCEIHEBHON JXM3HM C LEJbI0 oOecreyeHus Oe30MacHOCTH CBOEro 3JI0pOBbS U 3/10pOBbS
OKpY)KaIOIUX JIOACH, COOMIOJEHUS HOPM TPaMOTHOTO TIOBEACHHUS B OKpPYXKAlOMIeW MNPUPOAHONW cpene, TMOHHUMAaHHE
HEOOXOJUMOCTH  HUCIOJB30BAaHUS  JOCTI)KCHHH COBPEMEHHOH OWONOrMM W OMOTEXHOJOTHH ISl  palMOHaIBLHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE peulaTh 3JIEMEHTapHbIe TeHETUYECKUE 3a/1a4l Ha MOHO- U TUTHOPHUIHOE CKpEIIMBaHKE, CLIETIJICHHOE Hacjel0BaHue,
COCTaBIISITh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHMS ISl IPEACKa3aHusl HACIeJOBAHHS IPU3HAKOB Y OPTaHNU3MOB;

YMEHUE BBINOIHATH Ja00OpaTOPHBIE U MPaKTUYECKHe pabOThl, COOJIIOIATH MPAaBUIIA MPU padOTe C y4eOHBIM U J1a0OPaTOPHBIM
000py10BaHUEM;

YMEHHE KpPUTHYECKH OILICHHBATh M WHTEPIPETHPOBATh HHEOOPMALKIO OHOJIOTHYECKOrO COJCpPKAHUS, BKIIIOUYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHbIX HCTOYHHMKOB (CpeICTBa MaccOBOW HH(OpPMAIMM, HAYYHO-TOMYJISIPHbIE MaTepualbl),
ATUYECKHE aCMEKThl COBPEMEHHBIX NCCIIeIOBAaHUI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOIOTUH;



YMEHHE CO3[1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE U YCTHBIE COOOIIeHHsA, 00001as OHONIOTHYECKYI0 HWH(GOPMALUIO W3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHITUHHBIN ammapar OHOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» é 11 knacce 10IKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHUH
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apyOeKHBIX YUEHBIX-
OMO0JI0TOB B pa3BuTHE OMONIOTHH, (PYHKIIMOHATFHOW IPaMOTHOCTH YeJIOBEeKa JIJIsl pElIeHHs] )KU3HEHHBIX 3a71a4;

YMEHHUE pacKpblBaTh COJAEPKAHUE OHOJOTMYECKUX TEPMHUHOB W MOHATHHA: BHUJ, MNOMYJSILMS, TE€HO(OHI, 3SBOIIOLMS,
ABWOKYIIME CHUJIBl ((aKTOpbI) SBOJIOLUHU, MPUCIOCOOIIEHHOCTh OPraHU3MOB, BUIA000pPA30BaHUE, 3KOJOTHYECKHE (PaKTOpHI,
HKOCHUCTEMA, IPOAYIIEHThI, KOHCYMEHTBI, PEIYLIEHTHI, IEMTN MUTaHUS, YKOJIOTHUYECKasi MUpaMua, OMoreoreHos, onocdepa;

YMEHHE U3JaraTtb OHOJoTHYecKue Teopun (3BomrormonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHS IBOJIIOIINHN ), 3aKOHBI
U 3aKkoHOMepHocTu (3apoabimeBoro cxoactsa K. M. bapa, yepenoBanus riaBHbIX HampaBieHUM W myTteidl sBomronuu A. H.
CesepuoBa, yuenus o ouochepe B. 1. Bepuanckoro), onpeaensars rpaHULbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM,;

YMEHHE BJa/IeTh METOJaMH HAy4yHOro IMO3HAaHUS B OMOJOTMU: HAOIIOACHHE M OMHCAHME >KMBBIX CHUCTEM, IPOLIECCOB U
SIBIICHUH, OpraHU3aIlHsl ¥ MPOBEICHNE OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHUE THIIOTE3bI, BBISIBICHUE 3aBUCIMOCTH MEXIY
WCCIIETyeMbIMU BETTMYUHAMHU, OOBSCHEHUE TOMYYEHHBIX PE3yJIbTaTOB, MCIOJb30BAHHBIX HAYUHBIX MOHSITHH, TEOPHU U 3aKOHOB,
YMEHHE JIe1aTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBLIEIATh CYIIECTBEHHbBIE NPU3HAKU CTPOEHUS OMOJOrMYECKUX OOBEKTOB: BMJOB, MOMYJISALMM, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OWOTEOIICHO30B W JKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOW HW3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHUS, MPUCIIOCOOJICHHOCTH OpPTaHU3MOB, JEHCTBUS JKOJOTHYECKUX (DaKTOpoB Ha
OpTraHHU3MBbI, IEPEHOCA BEIIECTB U TOTOKA YHEPTHUH B IKOCHCTEMaX, aHTPOITOTEHHBIX U3MEHEHUH B DKOCHCTEMAax CBOCH MECTHOCTH,
KPYTrOBOPOTa BEIIECTB U OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITh IOJTYYCHHbIE 3HAHUS M5 OOBSICHEHHS OHOJOTMYECKUX MPOLECCOB U SIBICHUN, AN NPUHATHUSA
MPAKTUYECKUX pEIICHUH B TOBCEIHEBHON JKM3HM C IENbI0 oOecredeHus: Oe30MacHOCTH CBOErO 3JI0POBbS U 3I0POBbS



OKpY)KaIOIIUX JIIOACH, COOMIOJEHUSI HOPM TPaMOTHOTO TIOBEACHHUA B OKpYKAlOMIeW MNPUPOAHOM cpene, MMOHMMAaHUE
HEOOXOAMMOCTH MCIOIb30BaHUS TOCTHKEHUN COBPEMEHHOM OMOJIOTUY 1711 palliOHAIILHOTO MPUPOIOIIOJIb30BAHNS;

YMEHHE pelIaTh 3JEMEHTApHbIE OMOJOTMYECKUE 3a7jaul, COCTABIISATh CXEMbI NIEPEHOCA BEUIECTB M DHEPTUU B IKOCHCTEMAX
(enu nuTaHus);

YMEHHE BBINOIHATH JJA0OpAaTOPHBIE U MPaKTUYECKUE pabOThI, COOMIONATh MpaBmiIa Mpu padboTe ¢ yueOHBIM U TaOOPaTOPHBIM
000py10BaHUEM;

YMEHHE KPUTHUECKH OLIEHMBAaTh M HUHTEPIPETUPOBaTh HHGOPMAILMIO OHUOJIOIMYECKOTO COACPKAHMS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAaHUS W3 Pa3JIMYHbIX MCTOYHHUKOB (CpeACTBa MAaccOBOM HMH(OpPMALMK, HAyYHO-NOMYJISIPHBIE MaTepuasbl),
paccMaTpuBaTh TNIOOANBHBIE YKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/7]aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIEHHUs, 00oOmIas OWOJIOTHMYECKYI0 HH(POpMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO UCII0JIb30BATh MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne n/mm HanmenoBaHue pa3ie/ioB U TeM NPOrpaMMbl JyiekTpoHHbBbIE (IU(PPOBBIE)
KoaudecTBo 4acoB
o0pa3oBaTe/ibHbIE PECYPChI
bubmuorexa [JOK
! brosorus kax Hayka 2 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBbie cucTeMbl U UX OpraHU3aUs 1 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 bubnmorexa LOK
p https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
4 PKH3HENeATELHOCTE KIIeTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXeHHEe U MHOUBUIYAILHOE Pa3BUTHE OPraHU3MOB 5 bubmmorexa LOK
FIHBIILY p p https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M U3MEHYNBOCTH OPraHU3MOB 8 Bubmorexa ITOK
a p https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
7 .
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUU 3 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KIIACC

Ne ni/m HaunmeHnoBaHMe pa3/je/ioB U TeM POrpaMMBbl DJIeKTpOoHHbIe (LM (ppoBbIE)
KoauuecTBO 4acoB
o0pa3oBaTe/ibHbIE PeCYpPChI
bub6mmoreka [IOK
1
IBOMONKOHHAAOHOTOTHA 9 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMiIe 9 bubnmorexa LOK
P https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKpy’Karomasicpeaa 5 bubnmorexa LOK
P Py tascped https://m.edsoo.ru/7f41cc74
4 Co00111eCTBA U DKOJIOTMYECKUECUCTEMBI 9 ]f?tilfsﬂ;lrzféigrou/f £41cc74
bu6mmoreka [JOK
P 2
> C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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