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COJEP)KAHUE YYEBHOT'O IIPEJIMETA

10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMONOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JIPYTHUMH
€CTeCTBEHHBIMU HayKaMH, (pusocodueii, STUKOH, 3CTETHUKOM U npaBoM. Posib 6uonoruu B hopMupoBanuu
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUCTEeMa OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHUS JKUBOM TpHpOnbl (HAOIIOAEHUE, OSKCIEPUMEHT, ONMCAaHUE, H3MEpEHHE,
KJaccuukanus, MOJASITMPOBaHNUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemMoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpnos, . Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
[TpakTuueckass pabora No 1. «Mcronb3oBaHue pa3IUYHBIX METOJOB IPHU H3yYEHUU OHMOJOTHYECKHX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHSA.

JKupbie cuctemspl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouoniorud. OTIUYMe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBL.

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

KJICTOYHEIH, TKAHEBEIH, OpraHu3MEHHBIH, MOMYISUUOHHO-BUOBOM, 9KOCUCTCMHBII
(OuoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdeMoHcTpanum:

Tabmuubt 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, «Y POBHH OPraHU3ALUH KUBOWU TIPUPOIBI.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4eCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHThI. Boja u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMY BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTKe. [lomaepkanne oCMOTHYECKOTo OaiaHca.

benku. CocraB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HezameHumble u
3aMEHUMbIE AaMUHOKHMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYphl OEIKOBOM MOJIEKYIIBI
(mepBuYHasi, BTOPUYHAs, TPETHYHas M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonornueckue ¢pyHKIMN OEIKOB.

depMeHThI — Orojoruyeckue karaausaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTiinuns GepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYrieBoabl: MOHOCaxXapuIsl (TIIFOKO3a, pru003a U 1e30KCUpHO03a), Tucaxapubl (caxaposa, JaKTo3a)
U TIoJIMcaxapuibl (Kpaxmall, IIIMKOTeH, 11eJUTt0103a). bruonorndyeckue pyHKIMM yriaeBOI0B.

Jlunuael: TpuraMuepuasl, (ocoaunuasl, crepounsl. 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckne ¢ynkuun nununoB. CpaBHEHHE YIVIEBOJIOB, OEIKOB M JIMIUAOB KAaK HCTOYHUKOB
SHEpPTUHU.

Hykneunosbie kucnmotel: JJHK u PHK. Hykneotuabl — MOHOMEPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u ¢pynkunn PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[{utonorus — Hayka o kieTke. Kierounas Teopust — mpumep B3aMMOJACUCTBUS Uaed U (PakToB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak nenoctHas >xkuBas cucrema. OOmIMe TNpU3HAKM KIETOK: 3aMKHYyTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, CucTeMa CUHTe3a Oenka.

Tumbl  KJIETOK:  JyKapHOTHuYecKass W Tpokapuotudeckas.  OCOOEHHOCTH  CTPOCHHS
npokapuoruyeckol kierku. Kierounas crenka Oakrepuii. CTpoeHHE 3JYKapHOTHYECKOW KIIETKH.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBHl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAIUKC, WX (YHKLIHUH.
[Ina3marnyeckas memOpaHa, e€ cBoiicTBa U ¢pyHkumu. LluTornasma u e€ opranouasl. OnHoMeMOpaHHbIE



opranouabl kietku: OIIC, ammapart ['onpmxku, auzocombl. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKU:
MHUTOXOH/IpHH, TuIacTUAbL. [IpoucxoxaeHnne MUTOXOHApHHA U miactua. Buasl mnactun. HememOpanHbie
OpPraHOMbl KJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpPraHoOMJOB KJIETKH. BKirtoueHus.

Anpo — perynsaropHbelid 1HeHTp kieTkd. CTpoeHue sapa: sjiepHas 000i10YKa, KapHoIUla3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEWIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMAYECKUX 3JIEMEHTOB B HEXXUBOW MpUpoe», «PacmnpeneneHue
XUMHUYECKHX DJIEMEHTOB B JKUBOH IPUPOIE.

Tabmuubl u cxemsl: «llepuoanueckas TabnuLa XUMHUUECKUX JEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «buocunTe3 Oenkay, «CTpoeHune Monekynbl Oenka», «Ctpoenue ¢epmenta», «HykienHoBbIe
kucnotel. JIHK», «Ctpoenue monexkyinbl AT®», «CTpoeHue 3ykapuoTHUECKOM KIETKH», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE DPACTUTENBHOM KIETKH», «CTpOCHHE IPOKAPUOTUYECKOW KIIETKU»,
«CTpoeHue szpa KIETKW», «Y TIIeBOAb, «JIunuasn».

O06opynoBaHue: CBETOBOW MHUKPOCKOII, 000PYJIOBaHHE ISl MIPOBEACHUS HAOIIOICHUH, U3MEPCHHUIHA,
IKCIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas paborta Ne 1. «/3yueHue KaTaJUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpHUMEpe
aMUJIa3bl WIM KaTanas3bl)y».

JlaGopaTtopnast pa6ota Ne 2. «M3yueHue CTpoCHHS KJIETOK PACTEHUM, )KUBOTHBIX U OaKTEpHil MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMMCAHUEY.

Tema 4. ’KuzuenessreJLHOCTDL KJICTKH.

OOMeH BemecTB, WJIM MeTa0onmu3M. ACCUMIIIAIUS (TUTACTHYECKHUH OOMEH) M JTUCCHUMIIISIIUS
(oHepreTH4ecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOIrO Ipoliecca MeTaboau3Ma. Poilb 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUHU B IOHUMaHUU METa00IU3MA.

Tunbsl oOMeHa BellecTB: aBTOTPOGHBINA U reTepoTpodHbIil. Ponb pepMeHTOB B 0OOMEHE BellecTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunre3. CeroBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakuuu gorocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a IS KU3HU Ha 3emie. BiausHue ycnoBuil cpenbl Ha pOTOCUHTE3 U
CHOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUI.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs KU3HHU Ha 3eMIIe.

OHepretuyeckuii oOMeH B KJeTKe. PaciiensieHue BelecTB, BBIJCICHHE U aKKyMYJIHpPOBaHHE
SHEPruu B KIIETKE. DTalbl 3HepreTuyeckoro oomMena. I'mukonus. bpoxenue u ero Buabl. Kucinopognoe
OKHMCIICHHe, WM KJeTouyHoe japixaHue. OxucnutensHoe QocdopunupoBanue. I(PHEKTUBHOCT
JHEPreTHYeCKOro oOMeHa.

Peakuuu marpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernyeckoit
uH(popMaluu B KiIeTKe. ['eHeTnueckuil KoJ u ero cBoicTBa. TpaHckpunuus — Matpuunbiil cuate3 PHK.
Tpancnsaus — 6uocuHTes Oenka. Drtambl TpaHcusauuu. KomupoBanue amuHOKUCIOT. Poss pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mctopusi otkpeitus Bupycos ([. WM. VBaHOoBCkwuit).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOI 0 IIuKJIa BUpycoB. bakrepuodaru. bone3snu pacteHuit, ’)KUBOTHBIX U
4eJI0BeKa, BhI3bIBaeMble BHUpycaMu. Bupyc nmmyHonedunuta yenoseka (BUY) — Bo3dyautens CITN/a.
OOparHasi TpaHCKpHUIILMs, peBepTaza W HHTerpasa. lIpodunakTuka pacrnpoCTpaHEHHsS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsizes.



Tabmumpl m cxembl: «Tumbl muTaHus», «MeTadomnuzm», «MUTOXOHIPHSIY, «IHEPTETHUCCKHUI
oOmen», «Xmoporutact», «Portocuntesy, «Ctpoerne JJHK», «Ctpoenne U QpyHKIHMOHHMpOBaHUE TeHAY,
«Cunre3 Genka», «'enetTnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHue M >KU3HEHHBIN UK
Bupyca CIIN/]a, 6akrepuodaray, «Permmkanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenune JIHK u tpanckpunmms», «buocunTtes Oenkay,
«CTtpoeHue KIeTkn», Moaenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WK KU3HEHHBIN Uk kieTku. MaTepdasza u mutos. [Ipoueccel, nporekatoniue
B uHTepdase. Permukamus — peakuust marpudHoro cuare3a JJHK. Ctpoenne xpomMocom. XpoOMOCOMHBIN
Ha0op — KapuoTHIl. [IMIIIOWAHBIN U TaIUIONIHBIA XPOMOCOMHBIE HabOpbl. XpoMaTuibel. LluTomoruueckue
OCHOBBI Pa3MHOKEHUSI U MHAUBUIYAJIbHOTO Pa3BUTHS OPIaHU3MOB.

Henenne knerkn — muro3. Cragum mutosza. lIpouecchl, mpoucxonsniye Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJOrnYeCcKHii CMBICT MUTO3a.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMbl pa3MHOXKEHMSI OpPraHU3MOB: Oecronoe M 1ojaoBoe. Buipl 0ecrosioro pa3MHOKEHUS:
NEJICHWe HaJBO€, II0YKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOpooOpa3oBaHHe, BEreTaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECT0I0ro.

Meiios. Cranuu meno3a. [Iporecchl, mpoucxoasmnie Ha cTaausx meiosa. [loBenenne xpomocoM B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

['amerorenes — mporecc 00pa30BaHUSA TOJOBBIX KJIETOK Yy J>KMBOTHBIX. [lomoBbie >Kenessbl:
CEMEHHUKH U ssnyHuKd. OOpa3oBaHre U Pa3BUTHE MOJOBBIX KIETOK — FaMeT (CIIepMaTo30u/l, SIHIEKIIeTKA)
— cmepMmaroreHe3 M oBoreHe3. OcCOOEHHOCTH CTpPOEHUs AWLEKJIETOK U CHEpPMAaTO30MJI0B.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTue (OHTOTeHE3). DMOpHOHaIbHOE pa3BuTHE (dMOpHOreHe3). OTallbl
SMOpPHUOHAIBHOTO PAa3BUTHUS y TMO3BOHOYHBIX J>KMBOTHBIX: JPOOJICHHE, TacTPYJSILHs, OpPraHOTeHEs3.
[loctamOpuoHanbHOe  pa3Butue. Tumbl MNOCTIMOPHUOHAIBHOTO  PAa3BUTHS:  MpPsIMOE, HENpPsIMOE
(mmanHOYHOE). BriusiHMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (JaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHEIC
YPOACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O pACTEHMs: CTPOCHHE CEMEHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl U cxembl: «DoOpMbl pPa3MHOXKEHHMsS OPraHU3MOB», «/IBOifHOe OMIOJOTBOpEHHE Y
I[BETKOBBIX pacTeHuil», «BererartuBHOe pa3MHOXEHHME pacTeHHil», «JleneHue KiIeTKu OakTepHii»,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue XxpomocoMmbl», «Kierounslii nukm», «Pemmukanus JTHK»,
«Muto3», «Meios», «IIpsmoe n HenpsaMoe pa3BuTHE», «I 'aMeToreHe3 y MIECKOIUTAIOIINX U YEJIOBEKAY,
«OCHOBHBIE CTaIMM OHTOT'€HE3a.

OO6opynoBaHue:  MHUKPOCKOIN,  MHKponpenapaTsl  «CrepMaro3ouIpl  MIIEKOMUTAIOIIETO»,
«litnexnerka miekonuTaromero», «KapruokuHe3 B KJIE€TKax KOpEUIKa JIyKa», MarHuTHas MOJeNb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopHas padota Ne 3. «HabmoeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vctopusi pa3Butus reHeTuku. Poib nuTonoruum u 3MOpHOJIOTUH B
CTaHOBJIEHUU TeHETHKH. BKilaj poccHiCKMX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH. MeTombl
TeHEeTUKU  (TUOPUAOIOTMYECKUH, IMTOT€HETHYECKHH, MOJIEKyIsIpHO-TeHeThYeckuii). OCHOBHBIE
TEHETUUYECKNE TIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMas B CXEMaX CKpEIIMBaHUM.



3aKOHOMEPHOCTH HACIEJIOBaHUSI TPU3HAKOB, ycTaHOBIeHHbIE I'. MeHmenem. MoHOruOpUIHOE
CKpelIBaHKue. 3aKOH €UHO-00pa3us TMOpUI0B NepBoro nokoneHus. [IpaBuno qoMuHHpOBaHUSA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorsl ramer. [1osiHOE ¥ HEnoJIIHOE JOMUHUPOBAHHUE.

JlurnbpuiHoe ckpermyBaHue. 3aKOH HE3aBUCHMOI'0 Hacle0BaHMsI IIPU3HAKOB. LluTorenernueckue
OCHOBBI ~ JUIMOPUIHOIO  CKpelMBaHUA.  AHanu3upymlollee  cKkpemuBaHue.  Vcrosb3oBaHue
AHATTM3UPYIOIIETO CKPEIIMBAHUS JJISl ONIPEeIICHHS TEHOTHIIA OCOOU.

CuernneHHoe HacliejoBanue mpu3HakoB. Pabora T. Moprana mo cCremieHHOMY HAacleI0BaHUIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. | eHETMUeCKHEe KapThl.

I'enetuka mnona. XpoOMOCOMHOE ONpEIENEHUE TModa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporaMeTHble opraau3Msl. HaciaenoBanue npu3HakoB, CLHEIJIEHHBIX € IIOJIOM.

W3MmeHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacCleICTBeHHass. Ponbp cpensl B
HEHACJICCTBEHHON U3MEHYUBOCTH. XapaKkTepucTuKa MOJIU(PHUKAIIMOHHON MU3MEHYUBOCTH.
BapuanvoHHslii psng M BapuanuoHHas KpuBad. Hopma peakuuum npusHaka. KoiudecTBeHHBIE H
Ka4eCTBEHHBIE MPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHasi, UiaM reHOTUIIMYECKas, MU3MEHUYNBOCTh. KoMOMHATHBHAS U3MEHUUBOCTh. Melio3 n
IOJIOBOM  IpollecC — OCHOBa KOMOMHATUBHOW HM3MEHUYMBOCTH. MyTallMOHHAas H3MEHYUBOCTb.
Knaccudukanuss myranwii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBbIE. YacToTa W TPUYUHBI MYyTalUH.
Myrarennsie (QakTOpbl. 3aKOH TOMOJOTHYECKHMX pSJOB B HacleICTBEHHOH wu3meHunmBoctn H. W.
Basuiiosa.

BHesnepHas HaclIeICTBEHHOCTb U N3MEHYUBOCTD.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJIBI TI'€HETHKU  YEJIOBEKA:
TeHEATOTUYECKHA, ONM3HEOBBINA, MUTOrCHETHYECKU, OMOXUMHUYECKUH, MOJEKYISIPHO-TEHETUYCCKHA.
CoBpeMEHHOE ONIpElEIeHHE TEHOTHIA: IOJHOT€HOMHOE CEKBEHHMPOBAaHUE, I'€HOTHUIIMPOBAHUE, B TOM
yuciue ¢ nomoiupto [11[P-ananuza. Hacinencreennsle 3a001eBaHMs YyellOBEKa: TeHHbIE O0JI€3HU, O0JIE3HHU C
HACJIC/ICTBEHHON NPeApaclooKeHHOCTbIO, XPOMOCOMHbIE OoJie3HH. CoMaTHuYeCKHue M TIeHepaTHBHbIE
mytarud. CTBOJIOBBIE KJIETKU. [IpUHIMIIBI 310pOBOrO 00pasa KU3HH, AMATHOCTHKH, MPOQPHIAKTUKU H
JIEUEHUsl TeHETUYECKUX Oose3Hel. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAU€HNUE MEAUIIMHCKON
TeHETUKU B NPEIOTBPAILEHUH U JICYEHUU TeHETUYECKHX 3a00JIeBaHuUil yeoBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodeer-Pecosckuii,
H. W. BaBunos.

TabGmuubl 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €0 IIMTOT€HETHYECKas OCHOBa», «3aKOH
pacuierjieHus W ero LHUTOTeHeTHYecKas OCHOBa», <«3aKOH YHCTOTHI ramery», «/lurnbpuanoe
cKkpemrBanue», «L{utomornyeckue 0CHOBbI IUTHOPUAHOTO CKpelIuBaHus», «Melo3», «B3aumoneiictsue
AJUIEIIBHBIX TEHOB», «l'€HeTHueckne KapThl PAaCTEHMM, XUBOTHBIX M YeJIOBEeKa», «['eHeTwka Iosay,
«3aKOHOMEPHOCTH HAacCJIEIOBaHMs, CLEIJIEHHOIO € IOJOoM», «KapuOoTHUIbl 4YenoBeKa M KUBOTHBIX»,
«Bungel m3meHunBocTH», «MoauduKalMoHHas HW3MEHUYHMBOCTb», «HacnenoBanue pesyc-hakropay,
«['eneruka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-anmiaukanuu — «MoHorubpugHoe — ckpemuBaHue»,  «Hemnomnoe
JOMUHUpOBaHuEe», «Jurubpuanoe ckpemuBaHue», «llepekpécT XpomMocom», MHKPOCKON U
MUKponpenapat «/lpo3oduna» (Hopma, MmyTanuu (GopMbl KpbUIbEB U OKpacKu Teisa), repbapuit «Iopox
ITOCEBHOM».

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

JlaGopatopHass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO W JTUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopnast pabora Ne 6. «M3ydeHne MOAU(DUKAITMOHHOW W3MEHUYMBOCTH, TOCTPOCHUE
BApUALMOHHOTO PS1a U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MHKpOIpenapaTaxy.

[TpakTtuyeckas padora Ne 2. «CocTaBieHHEe U aHAIU3 POJIOCIOBHBIX UEIOBEKa.



Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Ipouecc. 3apokIeHue celleKIuu U joMectukanus. Yuenue H. M. BaBunosa
0 IMEHTpPaxX TWPOMCXOXKIEHUS ¥ MHOTrooOpa3us KyIbTYPHBIX pacTeHuid. LIeHTphI MPOUCXOKIACHHUS
JIOMAIIHUX )KUBOTHBIX. COpT, NOpO/A, IITAMM.

CoBpeMeHHBIE METO/IbI CeNEKIIMU. MacCOBBI U HHAUBUAYAIBHBIN OTOOPHI B CETICKIIMN PACTCHUH H
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOPOJCTBEHHOE CKpeIIMBaHUE — WHOpUIAWHT. YucTas ITUHUS.
CkpemBanue 4YHCTHIX JTUHHUUA. [ereposuc, mnam rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHUE —
ayropunuur. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJydyeHHUe
MOJIMIUIOUAOB. JIOCTHKEHUS CeIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib NPOM3BOACTBA. ['eHHAs WHXKEHepus. OTambl  CO3JaHUS
pexombunantHoi JIHK m TpaHcreHHsix opranu3moB. Kierounas umxkeHepus. KieTouHble KyJIbTypBI.
MukpoxkJioHanbHOE pa3MHOMKEHUE pacTeHUN. KionupoBanue BBICOKOIIPOIYKTUBHBIX
CETbCKOXO03SHCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE W ATHYeCKHe mpoOsiembl. MO — reHetuyecku
MOIU(DUIIUPOBAHHBIE OPTAHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuupl U cxembl: KapTa «LIeHTpBI MPOUCXOXKACHUS U MHOT000paszusi KyJIbTYPHBIX PACTEHUN»,
«[Topoasl JAOMAIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHiD», «OTmanéHHas TUOPUIU3AIUN,
«Pabotel axkamemuka M. ®. MBanoBa», «llomummongus», «OO0beKTHl OHOTEeXHOJIOTHHY, «KileTOYHBIE
KYJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSKH TUIOAOB M KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB PaCTEHUIA,
repOapuii «CebCKOXO03HUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABI W JIOCTH)KEHHS CEJNEKIMM pAcTeHW W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA YIaCTOK, B TEINIMYHOE XO3SHUCTBO,
1a00paToOpUI0 arPOYHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonMoHHAs OHOJIOTHS.

[TpennnocbUIKn BO3HUKHOBEHHS JBOJIOLUOHHON TEOpHUU. DBOJIIOLIMOHHAS TEOpHUsS U €€ MECTO B
O6uosnorun. BivsHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa 3BosoIMH. [laneoHTonOrMYeckue: MOCIENOBATEIbHOCTh MOSIBICHUS BUJOB B
NaJICOHTOJIOTUYECKOM JIeTONUCH, epexoHble (hopMmbl. buoreorpadudeckue: cXoacTBO U pasnuuue GpayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M  pazauuusi SMOPHOHOB pa3HbIX BUAOB [O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynaspHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
MeTa0O0IMUECKUX MyTel y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS AapBUHU3MA. [IBmxkyiue
CWJIBI 3BOJNIOMU BUAOB 1O JlapBHHY (M30BITOYHOE Pa3MHOXKEHHE IPH OrPAaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunrernueckas teopus 3sosmonuu (CTO) n e€ 0oCHOBHBIE NOJIOKEHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIa U 3BOJTIOIUH.

JBuxyme cuiabl  (QakTophl) 3BOJIOLMM BUAOB B Ipupojae. MyTallMOHHBIM Ipolecc Hu
KOMOWHATHBHAsI U3MEHUUBOCTG. [lonmynsnnoHHbIe BOJHBI U peid renoB. M3omsauus 1 Murparus.

EcrecTBenHbIi 0TOOp — Hanpasisomuil Gpakrop 3BoIroIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0NeHHOCTh OPraHMW3MOB Kak pe3yiabTaT sBomtonuu. [lpumepsl npucnocobieHuit y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJaNI TAIIH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHBIE (hOpMBI BU000pa30BaHus: reorpaduyeckoe,
JKOJIOTUYECKOE.



MakposBomonsi.  DPopMbl  3BONOLMM:  (UIETHYECKas, JUBEpreHTHas, KOHBEpreHTHas,
napaiiensHas. HeoGpaTumMocTs 3BoONNH.

[TpoucxoxaeHne OT HecHelUalIN3UpOBaHHBIX IpeakoB. [Iporpeccupyromas cnenuain3amnys.
AnanTuBHas paguanusi.

JdemMoHcTpaumMu:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'exkens, O.
Miromnep, A. H. Cesepiios.

Tabmunpel 1 cxembl: «Pa3BuUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoJblld MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl O00opbObI 3a cymiecTBoBaHHE», «EcTecTBeHHBINH 0TOODPY,
«MHoroo0Opa3ue copToB  pacTeHuid», «MHorooOpasue TOpPOJ  KUBOTHBIX»,  «llomymsimmy,
«MyTanMoHHas HM3MEHYHMBOCTHY», «Apomopdoss», «Mauoamantamum», «OOmas aereHepanusy,
«/IBmxymue cuibl sBomronuny, «Kapra-cxema Mmapmipyra myremectsus Y. lapsuna», «bopsba 3a
cymecTtBoBanue», «lIpucrnocoOneHHOCTs,  opraHu3MoBy, «l'eorpaduyeckoe  BUIO0Opa30OBaHUEY,
«KOJIOTUYECKOE BU1000pa30BaHUEN.

O6opynoBaHue: KOJUICKIHS HACEKOMBIX C Pa3JIMYHBIMU THITAMUA OKPACKH, HAOOp TUIOJOB U CEMSH,
kosutekuusa «[IpuMepsl 3alUTHBIX MPHUCIIOCOOTICHUM y KUBOTHBIX», MOJelb «OCHOBHBIE HAIlpaBICHUS
IBOJIIOIHNNY, 00bEMHAA MOieTb «CTPOCHHE TOJIOBHOT'O MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckas kapra mMupa, KoJuieKmus «DopMbl COXpaHHOCTH HCKOMAEMBIX XHUBOTHBIX H
pacreHui», wmonens ammukanusa «llepekpéct xpomocom», BiaxkHble 1npenaparbl  «Pa3zButue
HaceKoMoroy, «Pa3Burue NArymku», MUKpomnpenapar «J{po3oduna» (Hopma, MmyTanuu GopMbl KPbLIbEB
Y OKpacKH TeJja).

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «OmnucaHue NpUCIOCOOIIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emie.

JloHayuHble IPECTABIECHUS O 3apOKJI€HUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emiie: aOMOTeHE3 U MAHCTIEPMUS. XUMUYECKas IBOIONHSI. AOMOTEHHBI CHHTE3 OPTraHUYECKUX BEIICCTB
U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON dBoMtonuu. HauanbHble HTansl
O6uonornyeckoit osBomouuu. Iunoreza PHK-mmpa. ®opmupoBaHue MeMOpaHHBIX CTPYKTyp |
BO3HUKHOBEHUE MNPOTOKIETKU. [lepBble KieTkM M uX 3Bomtonuss. PopMUpOBaHHE OCHOBHBIX TIpYIII
JKUBBIX OPraHU3MOB.

Pa3ButHe xu3HM Ha 3emiie 1o pam M nepuonam. Karapxei. Apxelickas U IpOTEpO30iCKas dpHI.
[Taneozoiickas 3pa u €€ TmepHoOAbl: KEeMOPHICKUI, OpPJOBUKCKUN, CHIYPUHUCKUN, JIEBOHCKUM,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCcTUKa KiIUMara M TEO0JOTMYEeCKHX MporeccoB. (OCHOBHBIE JTalbl  JBOJIIOLMU
PacTUTENBLHOTO U UBOTHOTO Mupa. Apomop¢o3bl y pacTeHMH M KMBOTHBIX. [losiBieHue, pacuser u
BbIMHpPaHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)k€HUE HBOJIOLMUA. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI
OpraHU3MOB.

OBOJIIOIMS YeTIOBEKAa. AHTPOIOJIOrUs Kak Hayka. Pa3BuThe mpencTaBlIeHHH O MPOMCXOXKIACHUHU
yenoBeka. Meroasl u3ydeHMs aHTponoreHe3a. (CXOACTBa M pa3iM4YMsl 4YeJIOBEKAa W KMBOTHBIX.
CucremaTH4ecKOe MOJI0KEHUE YETIOBEKa.

JBwxyume cuibl (pakropsl) aHTponorenesa. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIHM
ot0op. Ob1ecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJU W BETBU IBOJIOIMU YEJIOBEKAa: aBCTpajsonuTeku, YemoBek ymenbiid, YemoBek
NpAMOXOJALIMKA, YelloBeK HeaHIepTalbCKui, YermoBek pa3yMHbIA. Haxoaku HCKOMaeMbIX OCTATKOB,
BpeMsI CYIIECTBOBaHMsI, 00JIaCTh pacpoCTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.



Yenoseueckne pacbl. OcHOBHBIE OONBINME pachl: €BpomNeoHuaHas (eBpa3uiickas), HErpo-
aBCTpaJIOUIHAs (3xBaTOpHAaNbHAs), MOHTOJIOUIHAS (a3maTcko-aMepHKaHCKas). Yeprol
NpUCHOCOOICHHOCTH TIPEICTABUTENCH YeNOBEUECKUX pPAac K YCJIOBUSM CYIIECTBOBAaHHUSA. ETMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuHn.

Tabmuubl 1 cxembl: «Bo3nukHoBeHHEe COJIHEUHOM CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO0 MHpPay,
«PacturtenbHas kinetka», «KuBotHas knetka», «[Ipokapumornueckas kietka», «CoBpeMeHHas cuUcTeMa
OpraHMYecKoro mupay», «CpaBHEHHE aHATOMHYECKHX 4YepT CTPOEHHUS YeJOBEKa U 4eIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUYECKUX HAXOJOK IIPEAKOB COBPEMEHHOIO YEJIOBEKa,
«/IpeBHelimne moamn», «pesHue moan», «IlepBele coBpeMeHHBbIE JII0an», «HenoBedeckue pacoh».

O6opynosanue: Myismku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpajONUTEKa, MTUTEKAHTPOIA,
HeaH/AepTaliblla, KPOMaHbOHIIA), CICNKU WM U300paKEHUSI KAMEHHBIX OpYAH 1MepBOOBITHOIO YeIOBEKa
(kaMHU-YOMIIEPHI, pyOMIIa, cKpebdiia), TEOXPOHOJIOTHYECKas TabuIa, KomieKus «PopMbl COXpPaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktiueckass pabora Ne 1. «M3ydyeHne HUCKOMAeMbIX OCTAaTKOB PACTEHM U >KUBOTHBIX B
KOJUIEKLIUSAX .

OKCcKypcusi «OBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIH HWIIU
KpaeBeauecKuil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKojiorusi Kak Hayka. 3aJauyd W pas3fesibl 3KOJOTMU. MeToapl 3KOJOTMYECKHX HCCIEIOBaHU.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAsI.

Oxkonoruyeckue  ¢akropel. Krmaccudukamuss  skomorudeckux — (akToOpoB:  aOHMOTHUYECKHE,
OMOTHYECKUE U aHTPONOreHHbIe. J(elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (aKTOphl: CBET, TeMIeparypa, BiIaxHOCTb. Dotomepuoam3Mm. [IpucmocobneHwms
OpraHM3MOB K JIEUCTBUIO a0MOoTHYECKUX (pakTOpoB. buonoruueckue purMsl.

buotnueckue Qaxktopbl. Buabl OMOTMYECKMX B3aMMOAEHCTBHM: KOHKYPEHIUS, XWUIIHUYECTBO,
cumOuo3 u ero ¢Qopmel. IlapazuTusm, Koomepauusi, MyTyaJlu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCaNM3M, HEUTpaau3M. 3Haue€HHE OWOTUYECKHX B3aUMOJCUCTBUN NSt
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAaKTEPUCTUKHU MOMYISIUU. OCHOBHBIE MTOKA3aTEIN MOMYJSIMK: YUCIEHHOCTb,
IUIOTHOCTB, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JIMHAMHUKA YHCIEHHOCTU MOMYJISIUYA U €€
perymsiuus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuubl u cxembl: kapra «IIpupogusle 30HBI 3eminy», «Cpeapl OOUTaHHMS OpPraHU3MOBY,
«Dotonepuoguzmy», «llonmynsauuny», «3aKOHOMEPHOCTU POCTa YUCICHHOCTH MONYJISUUU HH(]Y30puu-
TyQenbkny, «[lumessie nenm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «Mopdosaoruueckue 0coOEHHOCTH PACTEHMH M3 pPa3HBIX MECT
oOUTaHUMY.

JlaGopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILIMKA PAa3HBIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBO opraHu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonorudeckue cucteMbl (3kocucteMbl). Ilonstue 00 »dKkocucteMe U OUOTEOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peayleHThl. Kpyrosopor



BEIIECTB M IOTOK 3HEPruu B 3KocucteMme. Tpoduueckue (muIieBble) YpOBHU 3KocucTeMbl. [lurieBble
nenu u cetd. OCHOBHBIE TIOKA3aTeIM SKOCHCTEMBI: OHMoMacca, MPOAYKIHs. DKOJOTHIYECKUE THUPAMHIBL:
IPOAYKIMH, YACIEHHOCTH, OromMacchl. CBOMCTBA SKOCUCTEM: YCTOWYHBOCTh, CAMOPETYJISIMS, pa3BUTHE.
Cykueccus.

[Tpupoauble  SKOCHCTEMBI. DKOCHUCTEMBbI 03€p M peK. OKOocUCTeMa XBOMHOTO  WIH
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOT€HHBIE  KOCHCTEMBI.  ATPO3KOCHCTEMBL.  YpOoskocucteMmbl. buosnormueckoe
XO03S5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢aktop ycroilumBoctn skocucteM. CoxpaHeHHe OHOJIOIMYECKOIro
pa3HooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Omocdepe. ['panuipl, cocraB u crpykrypa Omochepsl. Kuoe
BemecTBO U ero (gynkmuu. OcobeHHOCTH OMocdepbl Kak riao0ambHON SKOcHCTEeMbl. JluHaMuyeckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTs 1 OMOreOXMMHUYECKUE UKIIBI JIEMEHTOB (yriepoja, a3oTa). 30HaJIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouocdepe 3emum. AHTPONOTCHHBbIE HW3MeHeHUs B Ouochepe. ['nmodasbHBIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHHe MNPUPOABI W denoBeuecTBa. CoxpaHeHHEe OMOpa3HOOOpa3Wsi Kak OCHOBA
ycroiunBocTd  Omocepsl. OCHOBa palMOHAIBHOTO YIPABICHUS MPUPOJHBIMH pecypcaMH H HX
ucnosb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

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

Tabmuubr u cxemsl: «[lumeBbie nenm», «buomeHo3: coctaB W CTpyKTypay, «llpupoansie

coobuiectBay, «llenu nmutaHusy», «konoruyeckas nupamuaa», «buocdepa u yenoBek», «IKocucTema
HIMPOKOJIMCTBEHHOIO Jeca», «JKochucreMa XBOWHOro Jeca», «buoneHo3 Bojgoémay, «ATrpoLeHO3»,
«I[IpumepHbIE aHTPONOIE€HHbIE BO3JEHCTBUA Ha HPUPOAY», «BaxHeWine HCTOUYHUKU 3arps3HEHUs
BO3/yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocTaBisitomas onocdepsn», «PakTopsl Aerpaganuu
nouB», «llapHuKoBBI 3pdexT», «DakTopbl pPagHMOAKTUBHOTO 3arpsi3HeHHs Ouocdepsr», «Oomast
CTpyKTypa Ouocgeps», «PacrnpocTpanenue xu3Hu B Ouocepe», «O30HOBBIM 3kpaH Ouocheps»,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B mpupoae».
ObGopynoBanue:  Mojenp-anmiukanus  «TunuuHele  OWOLIEHO3Bl», Trepbapuil  «PacTutenbHbIE
coobmiecTBay, Koiwiekun «buoreHos», «Bpenuteny BaXHEWITNX CETbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy M KOJUJIEKIUH PACTEHUH M KMBOTHBIX, MPHHAJUIEKAIIME K Pa3HBIM 3KOJOIMUYECKHM IpyIam
onHoro Buja, Kpacnas xkuura Poccuiickoit deneparuu, n300paxeHusi oXpaHseMbIX BUIOB PacTeHUN U
KHUBOTHBIX.

JlanHas paboyasi mporpaMMa cocTaBlieHa ¢ y4€TOM IPOrpaMMbl BOCITUTAHUS.
Bocnutanmne o0yyaromuxcs ocyiiecTsisieTcs: uepe3 Moyiib «IlIkonbHbII ypok»

Peanuzanus nenaroramMu BOCIMTATENBHOIO MOTEHIMANIA YPOKA MIPEATIOIAraeT Cieyrolee:
- YCTaHOBJIEHHE JIOBEPUTENIbHBIX OTHOIIEHUN MEXAY YUYHUTEIEM U €ro YYEHHKAMH, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHUATHIO YJaIIUMHCA TPeOOBAaHUI M MPOCHO y4uTelNs, MPUBICUEHUIO X BHUMAHHUA K
oOcyxxaaemMol Ha ypoke HH(pOpMaIuu, aKTUBU3AIMH UX TIO3HABATEIbHON JAEATEIbHOCTH;
- TOOYXK/IeHUE LIKOJILHUKOB COOJIIONATh HA YpOKe OOIIECPUHATHIE HOPMBI TIOBEICHUS, TIPaBUIIa OOLICHHS
co crapmiMMH (YYUTENsIMH) U CBEPCTHUKAMHU (IIKOJIBHUKAMM), MPUHLMIIBI Y4eOHOW NIHUCUUIUIMHBI U
CaMOOPraHU3alNY;
- IpUBIICYCHHE BHUMAHHS IIKOJBbHUKOB K IIEHHOCTHOMY AacIleKTy M3y4aeMbIX Ha YpOKax SBICHUH,
OpraHu3zaiys ux paboThl ¢ MOJy4aeMoi Ha YpOKe COI[MAIbHO 3HaUMMON HH(pOpMaIueil — MHUIUUPOBAaHUE
ee 00CYX/IeHHUs, BbICKa3bIBaHMs YYallUMHUCS CBOETO MHEHHUS IO €€ MOBOAY, BbIPAOOTKU CBOErO K Hel
OTHOILICHHUS;
- WCIOJBb30BAHUE BOCIMTATEIbHBIX BO3MOXKHOCTEH cozxepkaHMs y4eOHOro IpeaMmera uepes
JEMOHCTpALMIO  JETAM IPUMEPOB  OTBETCTBEHHOIO, TIPAXJAHCKOIO  IOBEIEHUS, IPOSBICHUSA



YeJI0BEKOIIOOMS 1 100pOCEepIeuHOCTH, Yepe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB Ui YTCHUS, 3aa4 IS
pelieHus, TpoOIEMHBIX CUTYalMi sl 00CYKIEHUS B Kilacce;

- TpUMEHEHHE Ha YPOKE WHTEPAaKTHUBHBIX (OpM pabOThl yYalIUXCSA: MHTEIUICKTYaJbHBIX UIP,
CTUMYJIMPYIOIIKX IT03HABATEIbHYI0 MOTHMBALMIO IIKOJBHUKOB; IUCKYCCHUW, KOTOPBIE NAIOT Yy4alluMCs
BO3MO)KHOCTh IPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JAMAJIOra; TPYNIOBOI paboThl MM pabOThI B
napax, KOTOpble y4ar HIKOJIbHUKOB KOMaHAHON paboTe ¥ B3aUMOJEHCTBHIO C IPYTUMH JI€ThMU;

- BKJIIOYEHUE B YPOK WIPOBBIX IPOLEAYP, KOTOpbIE IOMOIAIOT MOAJEPKaTb MOTUBALMIO JETEH K
MOJIYYCHUIO 3HAHMM, HAJQKUBAHUIO MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOLIEHUMH B KJIacCe, MOMOTAIOT
YCTaHOBJICHHIO TOOpOKEIaTeIbHON atMoc(epsl BO BpeMsl YPOKa;

- opraHuzanus medcTBa MOTHBHUPOBAHHBIX U JPYIMPOBAHHBIX YyYalllUXCSl HAJ UX HEYCHEBAIOLIUMU
OJJHOKJIACCHUKaMH, JAlOIIEr0 IIKOJbHUKAM COLIMAJIBHO 3HAUMMBIM OIBIT COTPYAHMYECTBA U B3aUMHOU
MIOMOILY;

- UHULIMMPOBAHNE U MOJJIEPKKA MCCIIEA0BATENbCKOM 1€ATEIbHOCTH HIKOJIBHUKOB B paMKaxX peanu3aluu
VMU WHJIWMBHUIYAJIBHBIX U IPYIIIOBBIX HUCCIIENOBATEIbCKUX IPOEKTOB.

[lenpr0 MIKOJIBHOTO OHOJIOTUYECOT0 O0pa3oBaHUs SBISETCS (OPMUPOBAHHE Y OOYYArOMIETOCS
LIEJIOCTHOM KapTUHBI MHPA, YYUTHIBAIOLIEH B3aMMOCBA3b BCEX €€ KOMIIOHEHTOB, MX 3HAYMMOCTb JJIs
IOHUMaHMs COBPEMEHHOI'0 MECTa U POJIM JKUBBIX CUCTeM. YueOHbIH npenmer «buonorus» npeamMeTHon
obnactu «EcTecTBeHHOHay4yHbIE MpEAMETHI» BKIIOYAeT B ceds yueOHble Kypc «OOmiast OMOIOTrHs»,
KOTOPBII M3y4aeTcsi Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHMs B KaUueCTBE 00A3aTEIBHOTO MpeaAMETa B
10-11-x kmaccax. M3ydeHume mnpeamera Kak wyacTh MpeaMeTHOM obnactu «EcrecTBeHHOHaydHbIe
IpPEIMEThI» OCHOBAHO Ha MEXIPEAMETHBIX CBA3sX ¢ npeameramu: «Pusuka», «I'eorpadpusy», «XuMus».
BocnuratensHplii moTeHnman mnpenmera «buonorus» peanmsyercs uepe3: NpPUBICUYCHHE BHUMAaHUS
00yJaromuxcst K EHHOCTHOMY acIHeKTy M3y4aeMbIX Ha YpOKaxX SBICHHH, OPTaHU3AIMI0 UX pabOTHI C
[OJy4aeMOi Ha ypOKe COLMalIbHO 3HAYUMOM HHGpOpMalMed — HHULMHPOBAaHHE ee OOCYXACHus,
BBICKA3bIBaHUS O0YYAIOLIUMKCS CBOETO MHEHHS 110 €€ MOBOJY, BBIPAOOTKHM CBOETO K HEW OTHOILUEHUS K
OPUPOJE; JIEMOHCTPALMIO OOYYaloIUMCsS IMPUMEPOB OTBETCTBEHHOI'O, TPaKAAHCKOIO IOBEACHUS,
IPOSIBJIICHUST YEIIOBEKOJIOOUS M J00pOCEpIeYHOCTH, Yepe3 IMOAOOp COOTBETCTBYIOIIMX TEKCTOB JUIS
YTEHUS, 33124 JUTsl pEIICHUs, TPOOJIEMHBIX CUTYAIU st 0OCY>KICHHUS B KJlacce; MPUMEHEHHE Ha yPOKax
UHTEPAKTUBHBIX (QopM paboThl ¢ OOYYaAIONIMMHUCS: WHTEIUIEKTYaJIbHBIX UIP, CTUMYJIHPYIOIIUX
MO3HABATENbHYIO MOTHBALMIO OOYyYaroIUXCs; IAMJIAKTHYECKOTO TeaTpa, IJie MOIydYeHHble Ha YypOKe
3HAaHUS OOBITPHIBAIOTCS B TEATPAJbHBIX MOCTAHOBKAX; IUCKYCCHH, KOTOpPBIE MAalOT OOYyYaroIIuMCs
BO3MOXXHOCTH IPUOOPECTH OTBIT BeJIEHHSI KOHCTPYKTHBHOTO JIHAJiora; TPYIIIOBOI pabOThI UK paOOTHI B
napax, KOTOpble ydyaT oOOy4aromuxcsi KOMaHIHOH paboTe W  B3aMMOJAEHCTBHIO C JAPYTUMH
00y4aromyMuUCs; UHUIUHPOBAHNE M MOJAEPKKY HMCCIEI0BATENbCKON JEATENbHOCTH OOY4YaIoOUIMXCs B
paMKax peanu3alii UMW WHAWBUIYAIBHBIX W TPYIIOBBIX HCCIEIOBATEILCKAX IPOEKTOB, YTO JIACT
00y4JaromuMcsi BO3MOXKHOCTh TPHOOPECTH HABBIK CaMOCTOSITEIIEHOTO PEHICHUS TEOPETHIECKOM
npoOJeMbl, HaBbIK TE€HEpUPOBaHUS U O(GOpPMIIEHHUS COOCTBEHHBIX HJIE€H, HaBBIK YBa)XXUTEIHHOTO
OTHOILLIEHMSI K Yy)KUM HJesM B paboTax IpYyrux HccliefoBaTeNei, HaBbIK MYOJUYHOTO BBICTYIICHHS
nepes ayIuTopueit, apryMeHTUPOBAHHS U OTCTAaMBAHMUS CBOCH TOYKHU 3PECHUSL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' A HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
CornacHo ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHUS K pe3ysibTaTaM OCBOEHHS 00yJarolIMMHCS
IpOTrpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JJUYHOCTHBIE PE3YJIBTATHBI
B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MpeaMeTa «bHOTOTHs» BBIAEIEHBI CIEAYIOIINE
COCTABJISIFOIIME: OCO3HAHME OOYYAIOIIMMUCS POCCUUCKON TPakIaHCKOW MUACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIFHOCTH M CAMOOTIPE/IEIICHNI0, HATMYME MOTHUBAIIMU K 0OY4eHHI0 OMOJIOTHH,
I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHWI JTUYHOCTH HA OCHOBE KIIOYEBBIX IEHHOCTEH U



UCTOPUYECKHUX TPAIULMI pa3BUTUS OMOJIOrMUYECKOr0 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh 00yJaroImuxcs
PYKOBOACTBOBATbCA B CBOCH JEATCIBHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, IIPUCYILIUMHU
cucreMe OHOJOTMYECKOro OOpa30BaHUs, HAJIWYME HSKOJOTMYECKOrO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHMs MpeaMeTa «buosorus» I10CTUraloTCs B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHON IEATEIIBHOCTU B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHMCKUMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHSATHIMH B OOIIECTBE NpaBWIAMHU U
HOpPMaMHU MOBEJICHMsI U CHOCOOCTBYIOT IpPOLiECCaM CaMOIO3HAaHUS, CAMOBOCIHMTAHUS M CaMOpa3BUTHS,
pa3sBUTUsA BHYTPEHHEH IO3ULUU JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY U IIPABONOPAIKY,
YEJIOBEKY TPY/la ¥ CTaplIeMy IIOKOJIEHHUIO, B3AUMHOI'O YBAXXEHMSI, OEPEKHOT0 OTHOLIEHUS K KYJIbTYPHOMY
HaCJIeIWIl0 M TPaJuLMsAM MHOTOHAalMOHAIbHOrO Haponxa Poccuiickon ®enepanuu, Opupoie u
OKpY>Kalollen cpene.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUS Yy4yeOHoro mnpenMera «buosorus» JIODKHBI OTpaXkaTb
TOTOBHOCTb U CIIOCOOHOCTH 00YUYaIOUIMXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH TO3ULIUEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHUEHTALUH, TIO3UTUBHBIX  BHYTPEHHHMX  YOEKICHUII,
COOTBETCTBYIOLMX TPAAULMOHHBIM IEHHOCTSIM POCCHMCKOrO OOILIECTBA, PpACIIUPEHUE >KU3HEHHOI'O
ONbITa M ONBITA JAEATEIBHOCTH B IIPOLECCE pEeaM3alli¥ OCHOBHBIX HAIIPABJICHUN BOCIMTATEIbHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh T'PAXXKJAHCKONW NO3MLUU OOYYarOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCUICKOro 00I1eCcTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPUECKOH €ATEIbHOCTU IIPU CO3JJaHUM YU€OHBIX IPOEKTOB, PELICHUN
y4eOHBIX U N103HABaTEIbHbBIX 33J1a4, BBIIOJHEHUN OMOJIOTHYECKUX SKCIEPUMEHTOB;

CHOCOOHOCTh OIpeNeNiATh COOCTBEHHYIO MO3MLHUIO 0 OTHOLICHUIO K SIBJIEHUSM COBPEMEHHOH
XKHU3HU U OOBSICHATH €€;

YMEHHME YUYUTHIBATh B CBOUX JAEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHMBHOI'O B3aWMOJEWUCTBUS
JIOJIEN ¢ pa3HBIMU YOEXKACHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLUAIIBHBIM I1OJI0KEHHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B IPOILIECCE COBMECTHOTO BBIIOJHEHHsI y4eOHBIX, TTO3HABATENBHBIX
U HCCIIEZIOBATENIbCKUX 33jlay, YBaKUTEJIBHOTO OTHOLIEHHWS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXIECHHH
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTb POCCUICKON IPaXK1aHCKOM MIEHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY
HapoJdy, YyBCTBAa OTBETCTBEHHOCTHU mnepea PoauHoM, ropnoctu 3a CBOM Kpai, cBoro PonnHy, CBOM SA3bIK U
KYJIbTYpPY, IPOILIOE U HACTOAIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOLIEHUWE K IPUPOJHOMY HACIECIUI0O U IMaMATHUKAM IPUPOABI, JOCTHKECHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIQJ] POCCHUMCKUX YUYEHBIX B CTAHOBJIIEHME U Ppa3BUTHE OHOJIOTHUH,
NOHMMAaHHUS 3HAYeHUs] OWMOJIOTMM B MO3HAHUM 3aKOHOB IPUPOJIbI, B KU3HU YEJIOBEKAa U COBPEMEHHOI'O
00111eCTBA;

uzelHas yoex/nEHHOCTh, TOTOBHOCTh K CIIY)KEHHUIO M 3amure OTeyecTBa, OTBETCTBEHHOCTH 32 €To
cyne0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUNCKOr0O HAPOAa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M MIPUHHMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNUBOTO OYyIyIIEro;



OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJUTEISAM, CO3JAaHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

JCTETHUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas OJCTETUKY ObITa, HAyYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICMCTBHS )KUBOM MTPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE MPOSIBIISTH KadyecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, (GOPMUPOBAHMS KYJbTYPbI 3J0POBbS M 3MOLMOHAJIBHOIO
Os1aromosy4usi:

NMOHMMAaHWE W peau3anusi 370pOBOro u 0Oe3omacHoro oOpasza JKM3HHM (340pOBOE MHUTAHHE,
coONIOZICHHEe THUTMEHWYECKHX MpaBHWJI U HOPM, COAJaHCUPOBAHHBIM pPEKUM 3aHATHM W OT/IbIXa,
perynspHas Qu3nyeckash aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMMAHWUE IICHHOCTH MPAaBWJI WHAWBHUYaTLHOTO W KOJUICKTUBHOTO OE30MACHOTO IOBEACHHS B
CUTYyalUAX, YTPOXKAKOLIUX 3JOPOBbIO U KU3HU JIFOCH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUS aIKOT0JIs, HAPKOTUKOB,
KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

FOTOBHOCTh K AKTHBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HaANpaBIE€HHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, TNIAHUPOBATH U CAMOCTOSITEIILHO BHITIOJIHITH TAKYIO IS TEIILHOCTD;

WHTEpPEC K pasIuyHbiM cdepam npodecCHOHANbHON JeSTEIBbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu u peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYeCKOr0 BOCIINTAHUA:

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HM Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIbTYpPhI: TPHOOPETEHUE OIbITA MJIAHUPOBAHUS TTOCTYIIKOB U
OIICHKH UX BO3MOXHBIX MOCIIEICTBUM JIJIS1 OKPYXKAIOILIEH CPEIbl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEeIICHHS;

CITOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MpPU H3yUYeHUM OWOJIOTHUU 3HAHUS W YMEHUS TPHU
pelieHuu TpoOsieM, CBSA3aHHBIX C PAIMOHATBHBIM TPUPOAOIOIB30BaHUEM (COONIOICHHE TPaBUII
MOBEJECHUSI B MPUPOJE, HAIMPABICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHCTEMAaX, OXpPaHy BHUIOB,
JKocUcTeM, Ouocdepsi);

AKTUBHOE HEMNpUATHE JEWCTBUN, MPUHOCSAIIMX BpPEl OKPYKAIOIIeW MPUPOJAHON cpene, yMEHHE
MPOTHO3UPOBATh HEONATONMPUSITHBIE JKOJIOTUYECKUE TMOCIEACTBHUS MPEINPUHUMAEMbIX JEeUCTBUN U
npeaoTBpaniaTh Ux;

HaJIMYME PA3BUTOTO 3KOJOTMYECKOT0 MBIIIJIEHUS, SKOJIOTHYECKON KYIbTYPbI, ONbITA AEATEIbHOCTH
SKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMMH B  IIO3HABATENIbHOM,
KOMMYHUKATUBHOM M COLIMAJILHOM MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOWU JAESITeIIbHOCTU
SKOJIOTUYECKOW HAINPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOopMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha TUAJIOTe KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIHCKOU KYJIBTYpPhI KaK CPEACTBA B3aUMOJICHCTBUSI MEXKTY
JIOJIBMH U TIO3HAHKS MUDA,

MOHMMaHUE crnenuPuk OHOJOTUM KaK HayKH, OCO3HaHUs e€ poid B (HOPMHPOBAHHUH
paIMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIETOCTHOTO MPEICTABICHUS 00 OKpYXKAIOIEM MHUPE



KaK O €IMHCTBE NPHUPOJIbl, YEJIOBEKA U OOIIECTBA, B IO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIEHUH
npo6JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHUH JUIsI COBPEMEHHOH LMBUIM3ALMU: 00ECIIEYeHUsT HOBOTO
YPOBHSI pa3BUTUS MEIULMHBI, CO3JaHUE INEPCHEKTUBHBIX OMOTEXHOJOIMM, CHOCOOHBIX pellaTh
pecypcHbIe IPOOJIEMbl PA3BUTHS YEJIOBEUECTBA, MOMCKA IyTeH BBIXO/A M3 IJIO00AIBHBIX 3KOJOIMUYECKHX
npobiemM W obOecriedyeHUsl Mepexoja K YCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHHIO
HOPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IIOJIyYEHMM OHMOJOrMYECKMX 3HAaHMM B LeJNAX [OBBIIIEHUA oO0men
KYJBTYpBbl, €CTECTBEHHO-HAYYHOH I'DaMOTHOCTH, KaK COCTaBHOM 4acTU (PYHKLIMOHAIbHON I'PaMOTHOCTH
oOydaromuxcsi, opMupyeMoit Ipu U3y4eHUH ONOJIOTHH;

NOHMMaHHE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIMOJIb30BaTh IIOJy4aeMble 3HaHUS A aHauu3a M OOBSICHEHUS SBICHUI OKpYXalollero Mupa u
IPOMCXOJAIIMX B HEM M3MEHEHUH, YyMEHHE JielaTh 0OOCHOBaHHbIE 3aKJIIOUYEHHUS Ha OCHOBE HAy4YHBIX
(aKTOB M MMEIOLINXCS TAaHHBIX C IEbI0 TOIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUS Ui pEIIeHUs mpodieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME LIEHHOCTH HAay4yHOW JesATEeIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPA30BAHUIO, K AKTUBHOMY
HOJIY4YEHUIO HOBBIX 3HAHHUH 110 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «bHoIorusy BKIIFOYAIOT: 3HAYUMBIC
Ui OPMUPOBAHUS MHPOBO33PCHUS OOYYAMOIIMXCS  MEKIUCIUIUTMHAPHBIC  (MEXIIPEIMETHBIC)
oOlIeHayYHbIE MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAy4YHOH KapTHUHBI MUpa U CHenupUKy METOJIOB
MO3HAHMS, MCIOJNBb3yeMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPrus, SBIEHHUE, MPOIECC, CUCTEMA,
Hay4YHBIA (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, HCCIEIOBaHWE, HaOIIOICHUE,
U3MEpEHHE, OSKCICPUMEHT U JPYruX), YyHHBEpCAIbHBIC YyUeOHBIC JeHCTBUS (TIO3HABATEILHBIC,
KOMMYHHUKaTHBHbBIC, PETYISATUBHBIC), oOecrnieunBaromye GopMupoBaHue (HyHKIIMOHATEHOW IPaMOTHOCTH
U COLIMATbHOW KOMITETEHIIMH OOYyYaloUIuXcs, CIMOCOOHOCTh OOYYaIOIIMXCS HCIOJB30BaTh OCBOCHHBIC
MEXIUCIUTUIMHAPHBIC, MHPOBO33PCHUSCKHE 3HAHUS W YHHUBEpCaJIbHBIC Y4YeOHBIC JCUCTBHS B
IIO3HABATEJILHON M COLMAIIBHON MTPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI CpPEIHEro OOIIero 0Opa3oBaHUsS JOJKHBI
OTpaXkaTh:

OgJiajieHHe YHUBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENNbHO (OPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAaHUW MPUEMBI JIOTUYECKOTO MBINUICHHS (aHalW3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0000IIeHus), paCKPHIBATh CMBICT OWOJIOTMYECKUX TMOHATUN (BBIICISITH MX
XapaKTepHBIC TPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),

OTIPEICIIATE TSN JACSITeILHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPHUH WX JOCTHKCHHS, COOTHOCHTH
pe3yNIbTaThl ACSITENLHOCTH C TIOCTaBIICHHBIMHU 1EJISIMH,

MCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS TSl 0ObSICHEHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, JICAyKTHBHBIC, 10 AHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS B PACCMATPHBACMBIX SBJICHHIX, (OPMYJIHPOBATH BBIBOJABI U
3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MOJENbHBIE CpeACTBa Ui TPEACTABICHUS CYIIECTBEHHBIX CBSI3eU W
OTHOIIEHUHA B W3Yy4aeMBbIX OHOJOTMUYECKHMX OOBEKTaX, a TaKkKe NPOTUBOPEUYHH pa3HOTO poJa,
BBISIBJICHHBIX B Pa3IMYHbBIX HH()OPMAITMOHHBIX HCTOYHUKAX;



pa3pabaTbiBaTh IUIAH pEIIEHUs MpOoOJIeMBbl C y4ETOM aHaIM3a HMMEIOLUXCS MaTepUalbHBIX M
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHHUBATH
PHUCKH MOCIIEACTBUH 1€ATENbHOCTH;

KOOPDJMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSX  PEAIbHOT0, BUPTYaJIbHOI'O MU
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJCTh HAaBbIKAMHM y4€OHO-HCCIIEJOBATEIbCKOM M IPOEKTHOH JEATENIbHOCTH, HaBbIKAaMU
paszpeuieHus npodiaeM, ClIoOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOMCKY METO/OB PELICHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METO0B [103HAHUS;

UCMOJb30BaTh pA3jIMuYHble BHUAbI [JEATEIBHOCTH 10 IIOJIYYEHHUIO HOBOIO 3HAHUSA, €ro
UHTEpIpeTalnu, IpeoOpa3oBaHUIO M MPUMEHEHUIO B YUEOHBIX CUTYalMsIX, B TOM 4MCJE€ IPU CO3/1aHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

¢opMHupoBaTh HAy4YHBI THI MBIIUICHUS, BIAJCTh HAYYHOH TEPMHUHOJOTHEH, KIFOUEBBIMU
HOHATUSMU U METO/IaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]aul B 00pa30BaTeIbHOMN AEATENBHOCTH U KU3HEHHBIX
CUTYaLUsX;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIM3UpPOBaTh 3aJady, BbIIBUraThb TMIIOTE3Yy €€
pelIeHMs], HaXOAUTh apryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOUX YTBEP)KACHUH, 3ajaBaTh MapaMeTpbl U
KPUTEPHU PELICHHUS;

AQHAIN3UPOBATh IOJIYYEHHbIE B XOJE DPELICHUS 3aJaud Pe3yJbTaTbl, KPUTUYECKU OLICHUBATh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LI€JICHANIPABICHHBIM IIOMCK TepeHoca CpeICTB U CIIOCOOOB JIEHCTBUS B
npodeCCUOHATIBHYIO Cpeay;

YMETh IIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00IaCTH )KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE MJIEH, MpeaaraTb OpUrHHAIbHBIE TOAXO/bl U PEIIeHHs], CTaBUTh MPOOIEMbl U
3a/1a4M, JOIYCKAIOIUE AIbTEPHATUBHBIE PELICHMS.

3) pabdora ¢ unopmaunmeii:

OpUEHTUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MHPOpMAIUHU (TEKCTE€ y4yeOHOro MmocoOus, HayuyHO-
HOMYJSPHOM IUTEpaType, OMOJIOTHYECKUX CIOBapsAX U CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHAIM3UPOBaTh MH(MOPMALMIO PA3IUYHBIX BUAOB M (QOPM MpPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMyIUpPOBATh 3aMPOCHl K TPUMEHSTH Pa3TUYHbIE METOJIBI TIPHU TIOUCKE U 0TOOpPE OMOJIOTHYECKON
uHpOopMaLnu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3a/ay;

npuoOpeTaTh  OMBIT  MCIOJIB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS Pa3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMY IpencTaBiIeHHs] OMOJIOTMYECKON HH(OpMauu
(cxembl, rpaduKy, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KaueCTBE CPEJACTBa MpH paboTe ¢ OHonoruyeckoi MHQGpOpMaIuei:
IPUMEHSTh XUMUYECKHe, (PU3HUecKUe U MaTeMaTUYeCKrue 3HaKU U CUMBOJIBI, (OpMYJIbl, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH;

BJIAJI€Th HABBIKAMU DPACIO3HABaHMS M 3alUThl MH(pOpMAIMM, MHGOPMAIMOHHONW 0e30macHOCTH
JMYHOCTH.

OsgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obOenne:

OCYILECTBIISATh KOMMYHUKALIMU BO BCeX c(epax >KM3HM, aKTUBHO y4acTBOBaTh B JMAJIOre WU
JMCKYCCHM IO CYLIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3aJlaBaThb BOIPOCHI, BBICKA3bIBATH CYXKIECHUS



OTHOCHUTEIIbHO BBIMOJIHEHUS MpesiaraéMoy 3aJaud, yYUThIBATh UHTEPECHI U COIVIACOBAaHHOCTH MO3UIUI
JPYTUX YYaCTHUKOB AMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOLICHMS, MOHMMATh 3HAYEHUE COILMAIbHBIX 3HAKOB,
IPEINOChUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallUd, yMETh CMsr4aTb KOH(QUIMKTBI W BECTH
MEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCO0aMM OOIIEHUS W B3aUMOJCHCTBHUS, NMOHUMAThb HAaMEPEHHs IPYrHX
JIO/IeH, TIPOSIBIIATH YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPpeKTHOU (hopme GpopmMynupoBaTh
CBOM BO3PaXKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh U UCHOJIB30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHAWBUAYALHOW paOOThI MPH PELICHUN
OMOJIOTHYECKOM  TpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTh IPUMEHEHHS TPYNNOBBIX  (hopm
B3aMMOJICHCTBYS IPU PELICHUH yueOHOU 3a/1auH;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JI€HCTBHHA C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YIeHa KOJUIEKTUBA,;

MPUHUMATH 1I€JIM COBMECTHOM JESITeIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEHCTBUS MO €€
JOCTHKEHHUIO: COCTaBIIATh IUJIaH JACWCTBUI, paclpeAensiTh pOJU C Y4ETOM MHEHHMH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM PalboTHI,

OLICHMBATh KAayeCTBO CBOETO BKJAJa M KAXKAOIO YYaCTHHKA KOMaHJAbI B OOIIMH pe3yiabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpeiaraTh HOBbIE IPOEKTHI, OLIEHWBAaTh HJEU C TO3MIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE MOBEACHHE B PA3IUYHBIX CHUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

OBi1ajieHHe YHUBEPCAJIbLHBIMHU PErysiTHBHBIMH J1€ICTBUSIMH:

1) camoopranu3amusi:

UCTIOJIb30BaTh OMOJIOIMYECKHE 3HAHMS NIl BBIABICHHS MPOOJIEM M MX PEIICHHs B XKHU3HCHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHWH LEJEeBbIe M CMBICIIOBBIE YCTAaHOBKHM B CBOMX
JNeUCTBUAX M TOCTYNKax [0 OTHOIIEHUIO K JKMBOM IpPHUPOJE, CBOEMY 3I0pPOBBIO M 3/I0POBbHIO
OKPYKaIOMINX;

CaMOCTOSITENIFHO OCYILIECTBIISATH TIO3HABATENBHYIO JCSATEIBHOCTD, BBISABISTH MIPOOJIEMBI, CTABUTh U
(bopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00pPa30BaTEIbHOM eI TEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABIIATh IUIAH pEIIeHUs MNpoOJeMbl ¢ Y4ETOM MMEIOLIUXCS PECYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a PEILICHUE;

OILIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATH (DOPMUPOBAHHIO U MIPOSBICHUIO MIMPOKON IPYAUIIUHN B pa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYyalldsiM, BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJIAJI€Th HABBIKAMH I103HABAaTENbHOW peQIEeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUU u
MBICIIUTENBHBIX IPOLECCOB, MX PE3yJIbTaTOB M OCHOBAHMMW, HCIOJIb30BATh MPUEMBI peduieKCUn Ui
OILICHKH CHTYAaIll{, BEIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:



IPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BEKa.

NPEAMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHUs nporpaMMmbl COO mo Ouonornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuuieckue st yueoHoro npeamera «buonorus» Hay4dHble 3HAHUS, YMEHUS M CIIOCOOBI
JNEUCTBUM 110 OCBOEHHMIO, HHTEPIPETALMUd U MpeoOpa3oBaHMIO 3HAHUM, BHUAbI AEATENBHOCTH IO
IOJy4EHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAaHWM B pa3/IMYHBIX Y4eOHBIX CUTyallUsX, a TaKKe B
peanbHBIX JKU3HEHHBIX CUTYaIUsX, CBSA3aHHBIX ¢ OMojorueid. B mporpamme npeaMeTHbIE pe3yabTaThl
IpeCTaBJICHbI 110 roJaM 00ydeHusl.

[IpenmerHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buosnorus» 6 10 Knacce OJKHBI
OTpakaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHpPOBAaHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOHM KapTUHBI MHpAa U HAy4YHOTO
MHUPOBO33PEHUS, O BKJIAJEC POCCUHCKUX M 3apyOeKHBIX Yu€HBIX-OMOJIOIOB B pa3BUTUE OHMOJIOTHUH,
(YHKLMOHATIBHOI IPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33/]1a4;

YMEHHUE paCKpbIBaTh COJACpKAaHWE OWOJOTHYECKUX TEPMHUHOB M TOHATHUH: JKU3HB, KIIETKa,
opranusM, Mmertabonu3Mm (OOMEH BEUIECTB U IPEBpALICHHE 3HEPIHM), IOMEOCTa3 (camMOperyJisuus),
YPOBHEBas OpraHM3aLUs KUBBIX CHUCTEM, CaMOBOCIIPOM3BENEHHUE (PENpoIyKLHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE;

YMEHHUE U3JaraTb OMOJIOTUYECKHE TEOPUH (KJIETOYHAsI, XPOMOCOMHAs, MyTallMOHHAs, IICHTPaJIbHAs
JIoTMa MOJIEKyJsipHOU Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBunosa) u yuenus (o
LEHTpaX MHOrooOpa3ust U HPOUCXOXKACHUS KyIbTypHbIX pactenuit H. V. Bauiosa), ompenenstsb
I'PaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BIIJETh METOJAaMH HAy4YHOTO MO3HAHWS B OMOJOTHH: HAOIIOJACHWE M ONMCAHHE KHUBBIX
CHCTEM, IIPOIECCOB M SIBJICHWW, OpraHM3alus H MPOBEJACHHE OWOJOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bl, BBISBIEHHE 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH BEIMYUHAMU, OOBSICHEHHE
HOJYYEHHBIX pE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIE TIPU3HAKA BHUPYCOB, KJIETOK NPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHM IPOLECCOB: OOMEHa BELIECTB H
IOpEBpallleHUsT SHEpPruu B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOIO0 U HHEPreTHYecKoro oobMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OTIOJOTBOPEHHS, Pa3MHOKEHUSI, HHIUBHIyaIbHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATh MOJydeHHbIe 3HAHUS Ui 00bICHEHHsI OMOJIOTMYECKUX MPOLIECCOB U SIBICHU,
JUI TIPUHATHUSA NPAKTUYECKUX PELICHUH B MOBCEJIHEBHOM JKU3HU C II€JbI0 oOecreueHus: 0€30MacHOCTH
CBOETO 3/I0pPOBbSl U 3/I0pPOBbSl OKPY)KAIOUIMX JIIOAEH, COONIOJEHUS HOPM I'PaMOTHOIO TOBE/ICHUS B
OKpY’)KaIOIlle TMPUPOJHOW cpefie, TMOHMMaHHEe HEOOXOJAMMOCTH  HCIOJB30BAaHUS  JTOCTHIKEHUUN
COBPEMEHHOW OMOJIOTHU ¥ OMOTEXHOJIOTHH [T PallMOHAIBHOTO MPHPOIOTIOIE30BAHMS,

YMEHHUE pelIaTh >JIE€MEHTapHble NeHETHYECKUE 33/Ja4l Ha MOHO- W JUTHOPHIIHOE CKpELIMBaHMUE,
CIICTIJICHHOE HACIJIeZIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKpELIMBaHMS Ul MpelcKa3aHHs
HaCJIIOBaHHS TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a00OpaTOPHBbIE M MpPaKTHUYECKHE paboThl, COOMI0aTh MpaBuiia Mpu padoTe C
y4eOHBIM U JIaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHUE KPUTHUYECKH OLEHUBaThb W HMHTEPIPETUPOBaTh HH(OpMAIMIO  OHOJOTHYECKOTO
COJIepKaHMsI, BKIIFOUYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
UHPOPMAILINN, HAYYHO-TIOMYJISPHBIE MaTepHaIIbl), STHUECKUE ACIIEKThl COBPEMEHHBIX HCCIIEJOBAaHHUHA B
O6uosoruu, MeUIMHEe, OMOTEXHOJIOTHH;



YMEHHE CO37aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIE COOOIIEHHUs, 000011asi OUOIOTHIECKYIO
UH(POPMALIMIO U3 HECKOIBKUX HCTOUHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHHUs yueOHoro mpeamera «buornorus» 6 11 Knacce IOTKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (OPMHpPOBAaHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTUHBI MHpPa U HAy4YHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCHUHCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(G yHKIIMOHAIBLHON IPaMOTHOCTH Y€JIOBEKa sl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pacKpbIBaTh COJEp)KaHHE OHOJOTMYECKHMX TEPMHUHOB W TOHSATUN: BUJ, MOMYJISAIMS,
reHO(OH], ABOJIONMS, IBUWXKYIIHE CHUJIBl ((AaKTOpPBI) SBOJIOLUHU, HPUCHOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHue, SKOJIOTHYECKHE (DAKTOPBI, SKOCHCTEMA, MPOYLEHThl, KOHCYMEHTBI, PEIyLIEHTHI, [IETH
MUTaHM, SKOJIOTHYecKas nupamuia, buoreoneHos, ouocdepa;

yYMEHHE M3JaraTh OHOJOruueckue teopuu (dBosronuoHHas Teopus Y. JlapBuHa, cuHTeTHYecKas
TEOpHsI BOJIIOLIMM), 3aKOHBI U 3aKOHOMEpHOCTH (3apoablimeBoro cxoacrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampaplieHu# u nyreit 3pomroruu A. H. CeBeprioBa, yuaenus o 6uocthepe B. 1. Bepuaackoro),
OTIpEACIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BIaJeTh METOJIaMU HAy4YHOTO IMO3HAaHUs B OMOJOTHH: HAONIOJEHHWE U OINUCAHUE >KUBBIX
CHCTEM, IIPOIECCOB M SIBJICHWW, OpraHW3anus ¢ MPOBEACHHE OMOJOTHYECKOTO JKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bI, BBISBICHHE 3aBHCHUMOCTH MEXAY HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHUE
MOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSTHI, TEOPUH U 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX Pe3y/IbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TPU3HAKMA CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BHJIOB,
HOIYJSINA, TPOAYIEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB, OMOTEOLIEHO30B M JKOCHCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHUI000pa3oBaHUf,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMYECKUX (DAaKTOPOB Ha OpraHU3MBbI, IMepeHoca
BEIIECTB W TIOTOKAa JHEPIMM B HKOCHCTEMax, aHTPOMOTECHHBIX H3MEHEHUHl B SKOCHUCTEMaxX CBOEH
MECTHOCTH, KPyrOBOPOTA BELIECTB M OMOT€OXMMHYECKHX IIUKIOB B Onocdepe;

YMEHHUE MPUMEHSTH MOJydeHHbIE 3HAHUS I OOBSICHEHHSI OMOJIOTUYECKUX MTPOIECCOB U SIBICHUH,
JUI TIPUHATHUSA NPAKTUYECKUX PELICHUH B MOBCETHEBHOM KU3HU C IIEbl0 oOecredeHus 0e30MacHOCTH
CBOETO 3/I0pPOBbSl U 3/I0pPOBbSl OKPY)KAIOUIMX JIIOAEH, COONIOJEHUS HOPM I'PaMOTHOIO TOBEIECHUS B
OKpY’)KaIOIlle TMPUPOJHOW cpefie, TMOHMMaHHEe HEOOXOJAMMOCTH  HCIOJB30BAaHUS  JTOCTHIKEHUUN
COBPEMEHHOW OMOJIOTHY /ISl pAallHOHAIEHOTO TPUPOAONIOIB30BAHNUS;

YMEHHUE pelIaTh JIeMEHTapHble OMOJIOTHYECKHE 3a]aul, COCTABIATh CXEMbI IIepeHOoca BEIECTB U
SHEpPIruy B SKOCUCTEeMax (LleTy MUTaHus);

YMEHHE BBINOIHATH J1a00paTOpHbIE M MpPaKTHUYECKHE paboThl, COONIOAATh MpaBuia mpu padorte
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHUYECKH OLIEHMBAaThb M HUHTEPHPETHPOBATH HHPOPMAIUIO  OHOJOTHYECKOrO
COJIepKaHNs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3IMUYHBIX UCTOYHHUKOB (CpEJICTBA MAcCCOBOM
uH(pOpMallMK, HAy4YHO-TIOMYJISIpHbIE MaTepualbl), paccMaTpUBaTh IJIOOATbHBIE SKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yYMEHHUE CO03/aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHbIE COOOILIEHHS, 00001as OHOJOTHYECKYIO
UHPOPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUWHBIN anmapar OHOJI0T1y.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne
/ HaumeHoBaHue pa3jiesioB U Kommuec  DuaexktponHble (IU(pPOBHIE)
I
TeM NPOrpaMMbl TBO o0pa3oBaTe/ibHbIE PecypChl
n
4acos
Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru
buonorus xak Hayka 2 WHTepakTHBHBIC BUPTYaIbHBIE JIAOOPATOPHBIC
paboThl
https://content.edsoo.ru/lab/subject/6
JKuBbIe CHCTEMBI U HX 1 Poccuiickas anexkTpoHHas mkona
OpraHu3anus https://resh.edu.ru
X UMUCCKI COCTAB 1 WHTepakTHBHBIC BUPTYaAIbHBIE JIA0OPATOPHBIC
8 padoThI
CTPOCHHC KIICTKH https://content.edsoo.ru/lab/subject/6
Poccuiickas 351eKTpOHHas IKOJIa
KusznenesTenbHOCTh KIETKU 6
https://resh.edu.ru
Pa3zmuoxenue u HNHuTtepakTuBHBIC BUPTYaIbHBIE TAOOPATOPHBIE
WHIWBUAYAIILHOE Pa3BUTHE 5 paboTHI
OpTaHI3MOB https://content.edsoo.ru/lab/subject/6
HNHuTtepakTuBHBIC BUPTYaIbHBIE TA0OPATOPHBIC
Hacnencreennocts n 8 paboTel
W3MEHYUBOCTh OPraHU3MOB https://content.edsoo.ru/lab/subject/6
Cenexuust OpraHu3MOB. 3 Poccuiickas >J€KTpOHHAS IIKOJIA
OCHOBBI OMOTEXHOJIOTUH https://resh.edu.ru
PesepBHOE BpeMs 1 Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB 34
I1O ITPOI'PAMME
11 KUJIACC
Ne HaumenoBanue paznesoB u  Kosmvec  DiexkTpoHHble (1M(ppoOBBIE)
n/m TeM NPOrpaMMbl TBO o0pa3oBaTe/bHbIC PeCypPChl
4acoB
HHuTepakTrBHBIE BUPTYaIbHBIE TAOOPATOPHBIE
paboThI
OBoIONMOHHas OroTOTHS 9 https://content.edsoo.ru/lab/subject/6
HHTepakTHBHBIE BUPTYaIbHBIC TAOOPATOPHBIS
Bo3HukHOBEeHME U pa3BUTHE 9 paBoThI
JKM3HM Ha 3emiie https://content.edsoo.ru/lab/subject/6
HHTepakTHBHBIC BUPTYaTIbHBIC TA0OPATOPHBIS
OpraHusmsl 1 OKpYyKaromas 5 paBoTHI
cpena https://content.edsoo.ru/lab/subject/6
Poccuiickas 3eKTpOHHas IKOJa
Coo0r11iecTBa U HKOJIOTUYECKUE 9

https://resh.edu.ru



https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/6
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/6
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/6
https://content.edsoo.ru/lab/subject/6
https://resh.edu.ru/
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/6
https://content.edsoo.ru/lab/subject/6
https://content.edsoo.ru/lab/subject/6
https://resh.edu.ru/

CUCTCMBI

5

PesepBHOE Bpemst

Pocculickas 351eKTpOHHAs IIKOJIA
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34



https://resh.edu.ru/




