AHHOTalUA K padoyeil mporpamme
yueOHoro npeamera «buosiorus» (6azoBblii ypoBenb), 10—11 kiaaccebl

PaGouas mporpamma ydeOHoro mpenmera «buonorus» (6a30BbIii ypOBEHB)
oOs3aTenbHOM  mpeaAMeTHOW  oOnactu  «EcTecTBEHHO-HAay4dHbIE — MPEIMETHI»
pa3paborana B cooTBeTcTBUU ¢ NyHKTOM 18.2.2 ®I'OC COO wu peanusyercs B
20242025 yu.r. B 10—11 xmaccax s Bcex npoduieit o0ydeHus.

Pabouas nporpamma pa3zpaboTaHa y4yuTeIEM B COOTBETCTBHH C MOJOXKEHUEM
0 pabouux TmporpaMmax ¢ ONpEeJeNseT OpraHu3aluio 00pa3oBaTEIbHON
JESTENbHOCTH YYUTEJIEM B IIIKOJIE MO TAHHOMY yU4eOHOMY MpPEAMETY.

Pabouass mporpamma ydeOHoro mpeamera ssisercs dacteio OOIT COO,
OIPEAEIISAIOIIECH:

- COZIEpKaHuUE;

- IUTaHHpYEMBbI€  pe3yJbTarTbl  (JIMYHOCTHBIC,  METAampeIMETHbIE U
peaMETHBIC);

- TEMaTUYECKOE MJIAHUPOBAHUE C YUETOM pabodeil mporpaMmbl BOCITUTAHUS U
BO3MOKHOCTBIO HcnojibzoBanus JOP/IOP.

[Ipn peanuzauuu nOporpaMMbl HCIOIB3YETCSA CIEAYIONIEe MaTepUuaibHO-
TEXHUYECKOE 0OecIeueHue:

- uudpoBas maboparopust s IKOJIBHUKOB lleHTpa o00pa3oBaHus
€CTECTBEHHO-HAy4YHOU HanpaBiIeHHOCTH «Touka poctay;

- HoyTOyku lleHTpa oOpa3oBaHUsI €CTECTBEHHO-HAy4YHOW HAIpPaBJICHHOCTH
«Touku pocray;

- uHTepakTuUBHas maHenb lleHTpa o00pa3oBaHUS €CTECTBEHHO-HAYYHOUN
HanpaBieHHOCTU «Touku pocTay.
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COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, STUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (QOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHDA.
Cucrema OMOTOTUYECKUX HAYK.

MeTopl TIO3HAHMS KUBOUM TIPUPOBI (HAOTIOACHUE, SKCIIEPUMEHT, ONTUCaHUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toprpersi: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: « MeTOo bl MO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonmb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIbIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHH OpPraHU3aluU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIIMM BOJAbl M MHUHEpaJbHbIX BewlecTB B Kkierke. lloanepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMbIe 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (NI€pBUYHAsl, BTOPUYHAS, TpPETUYHAsT U
YeTBepTUYHAsl CTPYKTypa). XHUMUYECKHe CBoWcTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHl — Oumonormyeckue Karaimumszatopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA ILEeHTp, cyOcTpaTHas crneuupuuyHoctb. KodepmeHnTsl. BuramMuHBL
Otnuuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalli3aTOPOB.

VYrineBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapunbel  (caxaposa, JaKTo3a) U Tojucaxapuibl (Kpaxmai, TJIMKOTEH,
HeJI0I03a). buonornvyeckue GyHKIHMH YIII€BOJOB.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buaet PHK. AT®: ctpoenne u GyHKIIUH.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (paKkToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KIETKHU.

Knerka kak menoctHas xuBas cucrteMa. OOmme NpU3HAKU —KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak reHerumdeckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »yKapuoTUYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHUM, ILIACTHIBL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

SAnpo — perynaropHslid HeHTp KieTkd. CTpoeHue sjpa: saepHas o00JI0YKa,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bbap.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuubl n cxemel: «llepuognueckass TabaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunTtes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue depmenra», «HyknennoBsie kuciaorsl. JJHK», «Ctpoenne mMoyeKybl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabota Ne 1. «/3yueHune KaTaIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIa3bl UK KaTaiasbl).

JlaGopatropuas pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK PpaCTCHU,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboIu3M. AcCUMIIISIIIUS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIISIUS (SHEpPreTuueckruii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Poib dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YPHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UPYIoIre OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
AKKyMyJUPOBaHUE »HHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukomm3. bpoxeHnune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIH KIETOYHOE
JIBIXaHHUE. OxucnurenbHOE dbocdhopunupoBanue. OddpekTuBHOCTD
SHEPTreTUYECKOro 0OMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHbopmanus u JHK.
Peanuzamus renetwdyeckod wHpOpManuu B KIETKE. | €HETHMUECKHH KOJ W €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHchsauuu. KoaupoBanue amuHOKucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie (opmsl xu3HU — BUpychl. Mcropust oTkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
bakrepuodaru. bonesHu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMBbIE
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bo3Oymaurens CITM/]a.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, JI. . MBanosckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uUHTepdaze. Perumkanus — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonornuyeckne OCHOBbI PA3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetkun — muto3. Craauu mutoza. [Ipoueccsl, nmpoucxonsiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, NpouCXOsIIME Ha CTaausIX Meno3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT U
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHe. THUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TIOJNOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopaTopnass pabora Ne 4. «M3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BuTusi rTeHETUKU. PoJib uTOIOrun
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €IUHO00pa3us THOpPUIIOB MEPBOTO
nokoyieHusA. lIpaBuno goMUHMpOBaHMS. 3aKOH pACHICIJICHHUS IPU3HAKOB.
I'uniore3a ynucrorsl ramet. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HAcCJE€JOBaHUIO reHOB. Hapyllienue cuenieHusi TeHOB B pe3yJbTare
KPOCCHHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnuecKue KapThl.



I'eneruka nona. XpoMOCOMHOE OMpeAesieHue moia. AyTOCOMBbI U TOJOBBIE
XpomMocoMbl. ['omMoramMeTrHeie W reTeporaMeTHele OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapualmoHHbIN psiJl U BapuallMOHHAS KpUBas.
Hopma peakiuu npusHaka. KonuuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BHesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
MIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, TEHOTUNUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[MI[P-ananmu3a. HacnencrtBennole 3a00ieBaHUsI 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOT0 00pasa KU3HH, TUATHOCTUKU, MPO(HUIAKTUKHI U JICUSHUS TEHETUUYECKHUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKOU
TCHETUKHU B MPEJOTBPAIIECHUH U JICUCHUN T€HETHYECKUX 3a00JIEBaHNI YEIIOBEKA.

JlemoHcTpanum:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
LHATOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHHS W €ro ILUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JluruépumHoe  CKpeuuBaHUey,
«lduTomornueckre  OCHOBBI  AWUTHOPUAHOIO  CKpelmMBaHUsS»,  «Meio3y,
«B3anMoAencTBUE aJUICNbHBIX TE€HOB», «l'€HeTMYeCKHne KapThl pPACTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAHMS,
CUEIUICHHOrO ¢ mojom», «KapuoTumsl 4elnoBeka W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanronHas U3MEeHYMBOCTH», «HacmemoBanue pesyc-
dakTopay», «I'eHeTrka rpynn KpoBu», « MyTallMOHHAsi U3MEHYUBOCThHY.

OGopynoBanue: MoAenu-anmuMKanu «MOHOTHOPUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpécr



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduia» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH Tela), repdapuii «I opox mOCEBHOW.

JlaGopaTopHble U NpakTH4ecKue padorThl:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO U
IUTUOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabora Ne 6. «/3yuenue MoaupuKkalmoHHON U3MEHYUBOCTH,
IIOCTPOCHHE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y npo30¢puiabl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE U aHaIu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknuusi Kak Hayka U Mpouecc. 3apoKICHUE CEJICKIUU U JIOMECTUKAIIUS.
Yuenne H. . BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUSI U MHOroo0paszus
KYJbTYPHBIX pacTeHuM. LIEHTpBhl NPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBBIi U MHAUBUYaJIbHBI OTOOPHI B
CEJIEKIIMM pPAacTeHWd M JKUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nim rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
Otrnanénnas ruOpuauzauuss W e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUIOB. JlOCTMKEHUA CENEKUMU PACTCHUH, KHUBOTHBIX U
MUKPOOPIaHU3MOB.

buorexHosorus Kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanus pexomOunHantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUN.
KionnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dthueckue  mpobrembl. MO —  reHeTuyecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil», «[lopoasl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OTnanéuaHas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Ilomunnonnus», «OO0BEKTl OuoTexHONOrUNY, «KierouHble KyIbTypel U
KJIOHUpOBaHue», « KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKHU TUIOJJOB U KOPHEIIIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHUS.



JlabopaTopHble U paKkTH4ecKne padoThbl:

Okckypcusd «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJEKIMU PACTCHUU U
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, JabOOpaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OWONOruu. BiusiHuEe >BOJIIOLIMOHHON TEOpUU HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuaerenbcTBa 3Bosmonuu. [laseoHTONMIOTMYECKHE:  ITOCIIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHMCH, TIEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOrHYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. IIpeanochUiKM BO3HUKHOBEHUS
JapBUHU3Ma. J[BMKyIME CHJIBI 3BOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT W3MEHYHUBOCTD,
060opn0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Booruu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

MukposBomtonus. [Tonynsuusa kak equHULA BUJA U 3BOJIIOLIMH.

JBuxyuiye cuibl (pakTopbl) SBONIOLMM BUJIOB B IpUpoje. MyTallMOHHBIH
OpoLecC M KOMOMHATHBHAas W3MEHYMBOCTH. [lOmyJNsiiMOHHBIE BOJHBI U JIped
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HampaBigOmMi ¢aktop 3Boiaouud. DopMbl
€CTECTBEHHOI'0 0TOOpa.

[TprcnocoOaeHHOCTh OpPraHM3MOB Kak pe3ysbTar 3Boitonuu. Ilpumeps
IPUCHOCOOICHUI Yy OpraHu3MOB. ApoMop(d03bl U HAUOATANITALIIY.

Bun u BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JI0rHIECKOe.

MaxkposBomoniusi.  Dopmbl  3BoonMU:  (QUIETHYECKasA, JIUBEpreHTHas,
KOHBEpIreHTHas1, napajuienbHas. HeoOpaTtumMocTh 3BOIOLUY.

IIpoucxoxneHre OT HeCNEeNHAIN3UPOBAaHHBIX MpelnkoB. [Iporpeccupyromast
crenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



IToptpersi: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, @. Mrosuiep, A. H. CeBepros.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoppObI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue COpToB pacTEHUID,
«MHoroo6pa3zue  mopoJ  KMBOTHBIX), «ITonynsaummy, «MyTauroHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unmoamantammm», «OO0mas aereHepauus,
«/lBmkymue cuibl 3Boiounn», «Kapra-cxema wmapmpyra myremectsus Y.
HNapsunay, «bopbba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTUUECKOE BUI000pa30BaAHUE.

OO6opyaoBaHKe: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuieKius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIhH
«CtpoeHue roloBHOr0 MO3ra rMo3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DOpMbI COXPAaHHOCTH
VCKOITAEMBIX KMBOTHBIX M pPacTeHUi», MojJenb anmiukauus «llepekpécr
XpOMOCOM», BIaxHble mnpenapatbl «Pa3Butue Hacekomoroy», «Pa3Burtne
JSATYIIKWY», MUKporpenapat «JIpozodunay (Hopma, myTanuu (opMbl KPbUIbEB U
OKpACKHU Tea).

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OnucaHue NprCIOCOOJEHHOCTH OpraHU3Ma H
€€ OTHOCHUTEIBHOIO XapaKTEPay».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIe TPEACTABICHUS O 3apOKICHUM KU3HU. HayuyHble TMIOTE3BI
BO3HMKHOBEHHUSI >KM3HHM Ha 3emiie: a0uOreHe3 W NaHCHepMmus. XuUMHUYecKas
ABONIOIMSA. AOMOTEHHBIM CHHTE3 OPTaHWYECKHX BEIISCCTB M3 HEOPTaHHMYECKUX.
DKCNEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOW ABOMIOIMA. HavanbHble 3Tanbl
ouosiornyeckoi 3Bosoruu. ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLUSL.
DopMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTAHU3MOB.

PazButne xu3HmM Ha 3emue 1o spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickast dphl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUUCKUIA,
OPIOBUKCKUM, CHIIYPUUCKUM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »3pa W €€ mnepuoapl: NaJCOrC€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBI.



XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIEHUE, pacuBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BoronMH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPTAaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOrMs KaK HayKa. PasBurue npeacraBieHui o
IPOUCXOXKIICHUN uYeJoBeKka. Mertoabsl H3ydeHusi aHTpororenesa. (CxonacrtBa u
pasnuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE ITOJI0KEHUE YEIIOBEKa.

JBrxyue CHJIbI (paxTopsl) AHTPOIIOTECHE3A. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBJIICHHE OPYIUI TPyAA, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMH U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UeoBek
yMmeneli, YenoBek mnpsamoxomdmui, YenoBek HeaHAepTalbCKuW, Yenosek
pa3yMHbIii. Haxogku MCKOMaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OcHOBHbIE  OONBIIME  pachl:  €BPOIEOWHAS
(eBpasmiickasi),  Herpo-aBCTpajioujiHas  (dPKBAaTOpUajibHAas),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMSA. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacuzma.

JdemoHcTpanum:

[Toptpersi: @. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuipel U cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BuTHE
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckas kieTka», «CoBpeMEeHHass CHCTeEMa OPraHUYECKOrO MUy,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHUS YEJIOBEKAa U YEIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeroBeyeckrue pacoD».

O6opynoBanue:  Mymspku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJAEPTAJIbla, KPOMAaHBbOHIIA), CIENKH WIU
U300paKEHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO YeIoBeKa (KaAMHH-YOMIEPHI,
pyOuna, ckpebina), reoxpoHojoruyeckas Tabmuua, Kosiekuus «Popmsl
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «M3yueHne nckonaemMbIXx OCTaTKOB PAacTEHUU U
KUBOTHBIX B KOJUICKLUSAX).



DKCKypcusi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbBIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusmMbl U OKpYy:KaIIAs Cpeaa.

DKoJIorus KaK Hayka. 3ajauu U pa3feibl I9KOJOTUH. MeToabl SKOJIOTHYECKUX
UCCIIEIOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJIHAsi, HA3€MHO-BO3/YIIIHAs, MMOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axropel. Kiaccuduxamus skonorndeckux (HaKkTopoB:
abmoTtuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeliCTBHE HSKOJOTHYECKHUX
(GbakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (HakTophl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOIU3M.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMBl.

buotnueckue (akTOpBHL Bunpt OMOTUYECKUX  B3aUMOJECHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MYTyajau3M, KOMMEHCAIW3M (KBapTHPAHCTBO, HAXJECOHHYECTBO). AMEHCAIN3M,
HeUTpannu3M. 3HaueHHEe OWOTHUYECKUMX B3aUMOJCHCTBUN [UJIl CYIIECTBOBAHMS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonyysiiuu. (OCHOBHBIE MOKAa3aTeNH
NOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J[mHamMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[TopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogubie 30861 3emun», «Cpeasl oOUTaHHS
opranu3sMoBy», «®@oronepuoguzm», «llomynsnuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISAIUU UHPY30pUu-Tyheabkny, «[luieBsie menm.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

JlaGoparopHas padora Ne 3. «Mopdosiorundeckrue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaxtrueckas padorta Ne 2. «[Tomacu€T MIOTHOCTH MOMYJSAIUNA PAa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpyKTypel OHOLIEHO3a: BUIOBAaS,
NpPOCTpPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsA3M B
OMOILIeHO3E.

Dkojoruueckre cucrembl (dkocuctembl). [loHaTne 006 »skocucTeme W
ouoreorieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: TPOAYIICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckue (MMILEBbIE) YPOBHU BKOCHCTEMBbI. [IuIieBble LENHM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOWUYMBOCTh, CAMOPEryJ Iy, pa3BuTue. CyKueccus.

[IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruydeckoe 1 X03sHCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycToiuumBOCTH »dkKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTr0 pa3HO00pa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprr. XKupoe BemecTBO m ero ¢yHkiun. OcobeHHOCTH Omocdepbl Kak
rI100anbHOW 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecMe€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOre0XMMHUYEeCKUe Kbl AIEMEHTOB (yriiepoja,
a3o0t1a). 30HATBHOCTH Oroc(heprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUs B Onocdepe.
['o6anbHbIE HKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHNE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
O0MoOpa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pecypcaMu M HX HCHoNb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIbL.

JdeMoHCcTpanuu:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnanckuii.

Tabnuiel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenu nuranusy, «IKoIOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTeHHbIE  BO3ACHCTBUSL HAa TOpUpOAY», «BaxHeilme MCTOYHUKH
3arpsi3HEHHs] BO3/yXa UM TPYHTOBBIX BOi», «[louBa — BaxkHeHIas cocTaBistoas
ouocdepr», «DakTophl aerpaganuu nouBy, «llapaukoBbiil dhderT», «DakTopbl
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepbr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopot azora B mpupoe.

OGopynoBanue: Mojenb-aniuiMKaus «TUnuyHble OUOLIEHO3bI», repOapuit
«PacTutenbHble coobI1IecTBay, KOJUIEKINH «buoreHos3y, «Bpenurenu BaxXHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuM U KOJUIGKIIMM pacTEeHUH W
KUBOTHBIX, TIPUHAIJICKAITNE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii deneparumn, n300pakeHUS OXPAHSIEMBIX BHJIOB
pacTeHU U KUBOTHBIX.

IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacio ®I'OC COOQO, ycranaBmuBalTCS TpeOOBaHUS K pe3yibTaTaMm
OCBOCHHUSI  OOYyYalOIIMMHUCSI TporpaMM  cpefaHero  oOIero  o0pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType TMUYHOCTHBIX pE3yJbTAaTOB OCBOEHUs Iipeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIFOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCHICKOMN
rPaXXJaHCKOW UAEHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpECIICHUI0, HaJMuyue MOTHBAIlMM K  OOy4YeHHI0O OHOJIOTHH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH WM HMCTOPUYECKUX TPATUIUN pPa3BUTUS OUOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESTEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMUA CUCTEME
OMoJIOTUYeCKOro  00pa30BaHUs, HAJIUYME HDKOJIOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3YyNbTAaThl OCBOCHUS MpeaMeTa «buoJIorus» HOCTUTarOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM MAESATEIBHOCTHU B COOTBETCTBUU C
TPAaJIULIUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
NOBEJACHUS W CIOCOOCTBYIOT MpoLECCaM CAaMOIIO3HAHUS, CaMOBOCIMTAHUS U
CaMOpa3BUTHUs, pPA3BUTUs BHYTPEHHEW [O3MLMM JIMYHOCTH, [ATPUOTHU3MA,
YBAXCHUs K 3aKOHY U IIPABOIOPSAKY, YEIOBEKY TPyAa U CTAPIIEMY ITOKOJICHHUIO,
B3aMMHOTO YBQ)KCHHUS, OCEPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuLMSAM MHOTOHAIMOHAIBLHOrO Hapona Poccuiickon ®denepauuu, npupoae U
OKpY XKarollen cpee.

JInyHOCTHBIE pPE3yabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarONIUXCsl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHUE KU3HEHHOTO
ONBITA M ONbITA JEITEIBHOCTH B MPOILIECCE PEaar3alii OCHOBHBIX HANPaBICHUU
BOCIIUTATEIIbHOM JIESATEIILHOCTH, B TOM YHUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCITUTAHNS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOIO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHMOHHBIX IpaB MU OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX M MMO3HABATEJIbHBIX 3aj/1ay, BHITIOJIHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENIATh COOCTBEHHYIO TIO3HUIMIO I10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBbIX, TO03HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAXKUTEIbHOIO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COICPKAHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN UJICHTUYHOCTH,
NaTpuoTU3Ma, YBAXKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTU IMEpe.
Ponunon, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIIOE ¥ HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
JNOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICGHHUE W
pa3BUTHE OWOJOTWUH, TOHUMAHUs 3HA4YeHHUs OWMOJOTUM B TO3HAHMHM 3aKOHOB
PUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHMIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHWE TYXOBHBIX LIECHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallUI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJAUTEIAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTENM CEMEHHOM JKM3HU B COOTBETCTBUHU C
TpaauuusiMu Hapo10B Poccuu;



4) 3cTeTH4€eCKOTr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHUH;

MOHUMAaHUE IMOIIMOHATILHOTO BO3/ICHCTBUS )KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBAa TBOPUECKOM JIMUHOCTH;

5) ¢uzuyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOI0 0JIaronoJay4ns:

NOHMMAaHUE W peaju3alds 370pOBOTO U 0Oe30macHoro oOpas3a KU3HH
(310poBOE€  TUTaHUE, COOJIIOJIGHHE TUTMEHWYECKUX MpaBUJ U HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHIATHUM U OTAbIXa, peryspHas ¢uznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1IEHHOCTH TMpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e301acHOro MOBEICHUS B CUTYaLIUAX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHHUE TOCIEJCTBUN W HENPHUSATHS BPEAHBIX MPUBBIUEK (YHOTpeOIeHHS
AJIKOT'0J1s, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH MacTePCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIHBHO
BBITIOJTHSTH TaKyO J€STEeIbHOCTD;

MHTEpEC K Pa3IUyUHBIM cdepaM MnpodecCHOHANBHONU JESTEIHLHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymielr mnpodeccurn W PEATM30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHA LEJIECO00pa3HOe OTHOUIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYyJNbTYphI: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUNA IS
OKPY’KaroIIEN CPEBL;

OCO3HaHHWE TJ00aJBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETAaeMble MpPU H3YYEHUU OUOJIOTUU
3HAHUSA M YMEHUS TIPU pEIICHUH TpoOJieM, CBA3AHHBIX C pallMOHAIBHBIM
IPUPOJONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBENCHUS B IMPHUPOJIE,



HaIpaBJICHHBIX Ha COXPAaHEHHWE pABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, OroChEpHI);

AKTUBHOE HEMpHUATHE JEeUCTBUN, NPUHOCAIIUX Bpel  OKpYKalolleu
IMPUPOJHON Cpelie, YMEHHE IPOTHO3UPOBATh HEOJArOMpPHUATHBIE SKOJOTHYECKHE
MOCJIC/ICTBUSA MPEANTPUHUMAEMBIX JEUCTBUM U TIPEOTBPAIATh UX;

HaJM4Yue Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYpHI,
OITBITA JIESITEIbHOCTH 9KOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHUBHOW M COIMAIBHOM
MPaKTHUKE, TOTOBHOCTH K y4aCTHIO B MPAKTUYECKOM JIEATETbHOCTH SKOJIOTMUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEILCKOM KYJIbTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUS MEXY JIFOJbMU U TTIO3HAHUS MUPA;

NOHUMAaHUE CclHeuuPUKA OHOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
dbopMUPOBAaHUM PAIMOHATILHOIO HAYyYHOTO MBIIUICHUS, CO3JaHUU I€JIO0CTHOTO
MPEACTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YeJIOBEKa U
oOmecTBa, B TMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JISi COBPEMEHHOM ITMBUIIM3AIUU:
obecriedeHuss HOBOT'O YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JIaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pemaTh pecypcHble MPoOJeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TII00aTBHBIX AKOJIOTHYECKUX MPOOIEeM U
obecrieyeHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHUIO,  PAlMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
JKM3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIBLHON T'PaMOTHOCTH OOydYarommxcs, GopMupyeMoin
IIpU U3yYE€HUU OUOJIOTHUH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJB30BaTh TOJIydaeMble 3HAaHHWS [JI1 aHajiu3a u
0OBSICHEHUSI SBJICHUH OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAy4dHbIX (PAKTOB U
UMEIOIIUXCS JAHHBIX C 1I€JIbIO MOJTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJB30BaTh OHOJIOTMYECKUE 3HAHUSA IS
penieHus mpo0JIeM B peaabHbBIX )KH3HCHHBIX CUTYaIIHsIX;



OCO3HAHHME ILIEHHOCTHM HAyYHOW JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IESITENBHOCTD HHANBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh UM  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMI mo Ouosoruu B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHUST MHUPOBO33PECHUSI OOYYAOITUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAayYHbIE TMOHITHS, OTpaKarolIue
IIEJIOCTHOCTh HAYYHOM KapTHMHBI MHUpa M CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPIHUs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCCleIoBaHUe,  HAONMIOJEHHE, M3MEpPEHHE, OKCIEPUMEHT H  JAPYTrHux),
yHUBEpCAIbHbIC Yy4YeOHBbIC JeWcTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

pEryJsTUBHBIE), o0ecreynBaoIne (dbopmHpoBaHue (yHKIMOHAIBHOU
IPAMOTHOCTM W  COLMAJbHOM KOMIIETEHUMH OOYy4YaroIIMXCsS, CIIOCOOHOCTH
o0yJaromuxcst UCIOJIb30BaTh OCBOEHHBIE MEX U CIUIUINHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHWS W YHUBEpPCaJIbHBIC y4eOHBIE JICUCTBUS B
IIO3HABATEIBbHON Y COUAIIBHOW ITPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaTbl OCBOCHHS MPOrPaMMbl CPEIHETO OOIIEro
00pa3oBaHMs TOJKHBI OTPAKATh:

Ogaanenne YHUBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOATENbHO  (GOPMYIMpPOBaTh W aKTyaJlW3upoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONb30BaTh MPU OCBOCHUM 3HAHUN TPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIIECHHUS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHSTHH (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTAHABJIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpEACNATh LETN MACSITENbHOCTH, 3a/laBas TMapaMeTpbhl W KPUTEPHH WX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJI30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUS (DAKTOB W SIBJICHUIMA
YKUBOW IIPUPOBI,

CTPOUTH JIOTHYECKUE paCCYXIeHUs (MHIYKTUBHBIC, JCAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B paccMaTpUBAEMBIX
SIBJIICHHSIX, (DOPMYITUPOBAThH BBIBOJIBI M 3aKIIFOUCHUS,;



IPUMEHSATH CXEMHO-MO/IEJIbHbIE cpencTtBa A IPEICTaBICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUEHUU B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaKK€  MPOTUBOPEUMH  Pa3HOrO  poJAa,  BBISBICHHBIX B Pa3JIMYHBIX
MH(OPMALMOHHBIX HCTOUYHUKAX;

pa3pabatrbIBaTh IUIaH peLIeHHs] NMpoOJeMbl ¢ YYETOM aHajan3a HMMEIOLIUXCS
MaTepHUAIbHBIX U HEMAaTepUaIIbHbBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIEACTBUI AEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH paboTy B  YCIOBHUSIX  PEaJBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEIOBATEIbCKIE NeiiCTBUS:

BJIAJI€Th HABBIKAMH YU4E€OHO-HCCIEA0BATEIBCKON U MPOEKTHOU AESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIIEHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJIB30BaTh pA3JIMYHbIE BUBl JEIATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLUsAX, B TOM YUCIIE IPU CO3JJaHUH YUEOHBIX M COL[UAIBHBIX TPOEKTOB;

(opMUpOBaTh HAyUHBIA TUI MBIIUIEHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJauyM B 00pa3oBaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJId3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI IJIs J10KAa3aTeIbCTBA
CBOMX YTBEPXJCHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAlUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBJIATh LIEJCHANPABICHHBIN MOUCK IEepeHoca CPEACTB M CHOCOO0B
NEeNUCTBUS B MPO(ECCUOHANBHYIO CPEAY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M IPAKTUYECKYIO OOJacTH
KU3HEEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpEiaraTb OPUTrMHAJIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ napopmanueii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTE yueOHOTrO
nocoOus, HAy4YHO-TIONMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B VHTEepHeTe), aHaIU3UpPOBATh
UH(GOPMAIIMIO Pa3IMYHbIX BUJOB U (DOPM IPE/ICTABICHUSI, KPUTUUECKU OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HENIPOTHBOPEUYUBOCTH;

(GopMyIHpOBaTh 3aMpPOChl U TPUMEHATh PA3IMYHBIE METOJbI MPU MOUCKE U
oTbope Ouosiormyeckor mHpopManru, HEOOXOAUMOM JIJIsi BBITTOTHEHUS yYYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIOJIb30BAHUS PA3IUUHBIX
IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  HpeacTaBlICHUSA
ounonoruueckoi uHGopManuu (cxembl, rpaduKu, JUarpamMmbl, TaOJIHUIIBI, PUCYHKH
" Ipyroe);

UCIIOJB30BaTh HAy4YHBIM A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouosornueckod HMHPOPMALMEH: TMPUMEHATh XUMHUYECKHE, (QU3NYECKHEe U
MaTEMaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsJHOCTH;

BJa/JeTh ~ HABbIKAMU  pacllo3HaBaHWs W 3aluThl  WHpOpManuwu,
UH(}OpPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyajeHne YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMU J1eHCTBUSIMM:

1) oO1eHme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX c(pepax *KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WM JUCKYCCHH IO CYIIECTBY OOCYyXAaeMoill TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIMOJHEHUS MpeasiaraeMoil
3aJ1a4M, YYUTHIBaThb MHTEPECHl U COIJIACOBAHHOCTh MO3MLMNA APYTUX YYaCTHUKOB
JMajora Wih JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpPEACTBA OOIIECHHS, IOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJETh Pa3jIM4YHBIMU CIIOCOOaMH OOILIEHUS M B3aMMOJIECHCTBHS, TOHUMATh
HaMEpEeHUs IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHNE K COOECETHUKY
U B KOppEKTHOU (popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eITeJIbHOCTh:



MOHUMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U WHIUBUIYAIbHOU
paboThI IpU PEIICHUU OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS IIPU PEIICHUN yueOHOM 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX HIEUCTBHIM C ydé€ToM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 YJIEHa KOJIJIEKTHBA;

NpUHUMATh 1€  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAVUHUPOBATH JEUCTBUS II0 €€ IOCTUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacupeneniaTh pojad ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3YJIbTaThl
COBMECTHOM pabOTHI;

OIIEHMBAaTh Kauye€CTBO CBOEr0 BKJAJa U KaXXJOTO y4YaCTHUKA KOMaHJIbl B
oO1Iui pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejiaratb HOBBIE IIPOEKTHI, OLEHHUBAaTh UJEU C T[O3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TIOBEICHHE B Pa3IMUYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHNe YHUBEPCAJIbHBIMH PeryJIATHBHBIMU JAeHCTBUSIMHU:

1) camoopraHu3ammsi:

UCIIOJB30BaTh OWMOJIOTMYECKUE 3HAHMS [IJIs BBISIBICHHUS MPOOJIEM U HX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IICJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSIX M MOCTYIKAX MO OTHOILIECHUIO K JKUBOU MPUPOJE,
CBOEMY 3/IOPOBBIO U 3JI0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATEIbHYIO AESATEIbHOCTb, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HECHHBIX CUTYyaIUAX;

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH  pelieHdus MpoOJieMbl ¢ y4E€TOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUIH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKy y4eOHOTr0 MpeaMeTa Ha OCHOBE JIMYHBIX TPEATIOUTECHUI;

JieaTh OCO3HAHHBIM BbIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pelieHue;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

cocoO0CTBOBATh (HOPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW SPYIULUU B
pa3HbIX 00JacTsSIX 3HAHWM, IMOCTOSHHO TMOBBIINIATH CBOM OOpa30BaTEIBHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJIbTATOB EIIM;



BJa/JeTh  HABbIKAMU  MO3HABATEIIbHOM  pediekcuu Kak  OCO3HAaHHUSA
COBEpLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YJIbTAaTOB U
OCHOBaHMi, UCIMOJIB30BaTh MPUEMBI pedIEKCUU NJisl OUEHKH CUTYyallMd, BbIOOpa
BEPHOT'O PELLIECHUS;

YMEThb OLICHUBATh PUCKM U CBOEBPEMEHHO IIPUHUMATh pPELIECHUs II0 HX
CHIKEHHUIO;

IPUHAMATh MOTHBBI M apryMEHTBbl APYTHX @PU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH,

3) npuHsiTHE cedsI M IPYIrux:

OPUHUMATh Ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYrMX IIPH AaHAIN3E€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mno Ouoioruum Ha
0a30BOM ypOBHE BKJIIOUAIOT crenuduueckue st yueOHoro npeamera «buonorusp»
Hay4YHbI€ 3HAHUA, YMEHHUS U CHOCOOBI IEWCTBUN MO OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUbI IEATEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4€OHBIX CUTYyallUsAX, a TaKXKe B PeabHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenmMeTHbie
pe3yabTaThl MPEACTABIECHBI IO FOaM 00yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHMs yueOHoro npeamera «buonorus» ¢ 10
Klacce OJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUIM O MECTE U POJIU OMOJIOTHU B CUCTEME HAYyYHOIO
3HAHHUA €CTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa MU HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUMCKUX U
3apyOexHBIX Y4YEHBIX-OMOJIOIOB B pa3BUTHUE OHOJOrUM, (YHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsSl pEIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIeCTB U IpeBpallcHue
SHEPruM), TOMEOCTa3 (CaMOpEryJslys), YPOBHEBAsI OPraHU3ALUs JKUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOTYKLHA), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJbHasg J0rMa MOJIEKYJsIpHON Ouosnoruu), 3akoHsl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) n yueHust (0 LeHTpax MHOrooOpas3us u



MPOUCXOXKJCHUS KyJIbTYpHbIX pacteHuit H. M. BaBunoBa), onpeaensiTh rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOrO MO3HAHMS B OMOJIOTUHU: HAOIOIEHUE U
ONMCAaHHUE JKUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IpPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIEAyEeMbIMU BEIMYMHAMHU, OOBSICHEHUE TMOJYyUYCHHBIX
pe3yJIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH M 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIECTBEHHBIE MTPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpPraHu3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB U MPEBpACHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IJIACTHYECKOTO W DJHEPreTUYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAJIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHHS JUIsi OOBACHEHUSI OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl NPUHATUSA NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LEeJIpl0 olecreyeHus: 0e30NaCHOCTH CBOEro 310pOBbs M 3J0POBbSA
OKPY>KaIOILUX JIIOJEH, COOJII0IEHHUS] HOPM I'PaMOTHOIO MOBEICHUS B OKpPY KarOIIei
IPUPOIHON cpejie, MOHMMaHUE HEOOXOJMMOCTH MCIOJIb30BAHUS JTOCTHUKEHUMN
COBPEMEHHOU ouosoruu u OMOTEXHOJIOTUIA TUISt palMOHAIILHOTO
IPUPOIOIIOIb30BAHUS;

YMEHHE pellaTh »JJEMEHTAPHbIE TE€HETUYECKUE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEelIMBaHUE, CICTUICHHOE HAaCleI0BaHue, COCTaBISITh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAaHMS I TMpPEICKa3aHus HACIIeOBAaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M TpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OIEHUBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMS, BKIIOYAIONIYIO IICEBIOHAYyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MAacCCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHUM B OMOJIOTHH,
MeJUIINHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOIICHUS,
0000111ast OMoNOrMYecKyr0 MHGOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh TTOHATUIHBIN arrapaT OMOJIOTHH.

[IpenMeTtHbie pe3ysbTaThl OCBOEHUS yueOHOTOo mpeamera «buonorus» ¢ 11
KJacce NOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-



HAyYHOM KapTUHBI MUPAa U HAYYHOT'O MHMPOBO33PEHHs, O BKJIAJ€ POCCUHCKUX U
3apyOeXHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTWMH, (PYHKIUOHAIBHOU
IPaMOTHOCTH YeJIOBEKa VISl pelIeHHs KU3HEHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJEpKAHUE OMOJIOTMYECKHMX TEPMHUHOB U TOHSITHI:
BUJI, MOMYJIALUS, TeHO(OHA, 3BOIIONUS, ABIXKYIINE CUIIBI ((DaKTOPBI) HBOJIOLNUH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
DKOCHCTEMa, TPOAYICHTH, KOHCYMEHTBI, PpEIYyLEHThl, IeMu TMHUTAHUA,
IKOJIOTHYECKas MUpamMuIa, OMoreorneHos3, onocdepa;

yMEHHME WU3j1araTh OHOJOTMYEeCKHe TEOpuH (SBONIOIMOHHAs Teopus Y.
JlapBUHA, CHHTETHYECKash TEOPHsl SBOIIOIUH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoasimeBoro cxonacrtea K. M. bspa, uepenoBanusi rjaBHBIX HaIlpaBiIeHUN U
nyteit spomoruu A. H. CeepuioBa, yuenuns o 6uochepe B. M. Bepnanackoro),
OTIPEACIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OMHMCAHUE >KUBBIX CHCTEM, MPOILIECCOB U SBJICHUM, OpraHu3alus U MpPOBEACHUE
OMOJOrMYECKOTO  SKCIIEPUMEHTa,  BBLABM)KEHHWE  THIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJIYYECHHBIX
pe3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH U 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHbIE TPU3HAKH CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, NOMYJSAIHNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIEHTOB,
OMOreoleHO30B M  JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIJIEICTBEHHON
W3MEHYHUBOCTH, €CTECTBEHHOI'0 OTOOpa, BHJA000PA30BaHMS, MPHUCIIOCOOIEHHOCTH
OpraHM3MOB, JEWUCTBUS OSKOJOTMYECKHX (DAKTOPOB Ha OpraHM3Mbl, IepeHoca
BEIIECTB W TIOTOKAa DJHEPIUM B OSKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OHMOTCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATH MOJyYEeHHbIE 3HAHUS I OOBSICHEHUS OMOIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C LeNbl0 olecredeHus: 0e30IacCHOCTH CBOETO 3J0pOBbS U 370POBbSA
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHNSI HOPM I'PaMOTHOIO MOBEICHUS B OKPY KarOIIeH
OPUPOIHON cpene, MOHUMAHHE HEOOXOIMMOCTH HCIHOJB30BAaHUS JIOCTHXKEHUMN
COBPEMEHHOM OMOJIOTUH JIJIsl PALlMOHATIBHOTO TPUPOAOIIONb30BaHNUS;

yMEHUE peuiaTh 3JIeMEHTapHbIe OMOJOTUYECKUE 33]1a4, COCTABISATh CXEMBI
NEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUsA);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IpaKkTUYECKHe padoThl, COOIHOAATh
IpaBuJia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTO COAEpKAHMSI, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUSA W3



Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOM MH(OPMAIIUH, HAYYHO-TIOMYJISIPHBIE
Martepuaibl),  paccMaTpuBaTh  TJIOOAJbHBIE  JKOJIOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHPOBATH TI0 OTHOIIECHHIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHBMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN armnapaT OMOJIOTUH.

Peanu3auusi nporpaMMbl BOCIIUTAHUS:

- dopMHUpPOBAHUE POCCHICKOM rpaXx JaHCKOH VJICHTUYHOCTH,
MPUHAJJICKHOCTH K OOITHOCTH rpaxaaH Poccuiickoit denepanuu.

- Bociutanue mo0BU K pogHOMY Kpato, PojHe, cBoeMy Hapoay, yBaKEHUS
K Ipyrum Hapoaam Poccun

- Bocnuranme Ha OCHOBE JyXOBHO-HPABCTBEHHOW KYJbTYpPbl HAapOJOB
Poccun.

-  @®opMupOBaHME ICTETHUYECKOW KYJIbTYpPbl HAa OCHOBE POCCHUHUCKHUX
TPAJUIMOHHBIX JYXOBHBIX IIEHHOCTEH, NPHOOIIEHUE K JIy4dlIuM oOpa3iam
OTE€YECTBEHHOTO U MUPOBOI'0 UCKYCCTBA

- Bocriutanue yBaxkeHuUs K Tpyay, TPYASALIAMCS, pe3yJbTaTaM Tpyaa (CBOETro
U IPYTUX JIIOJEH )

- ®opMUpOBaHUE HPKOJOTMUYECKON KYJIbTYphbl, OTBETCTBEHHOI'0, OEpPEXKHOI0
OTHOUIEHHUS K IPUPOJIE, OKPYKAIOIIEH cpefie

- Bocriuranue crpeMiieHdsI K MO3HAHUIO Ce0s M APYTHUX JIFOJEH, IPUPOJIBI U
obOmiecTBa

Ilpu peanu3anuy NporpamMmbl MCHOJIb3YeTCH CieAyouee MaTePHAJIbHO-
TeXHHYeCKoe o0ecreyeHue:

- 1udpoBas maboparopus AIA IMKOJIbHUKOB LleHTpa o0OpazoBaHusl
€CTECTBEHHO-HAy4YHO! HalpaBiIeHHOCTH «Touka pocTay;

- HOoyTOykHM lleHTpa 0Opa3oBaHus €CTECTBEHHO-HAy4YHOW HAINpPaBIEHHOCTH
«Touku pocray;

- UHTepakTUBHas maHenb lleHTpa  oOpa3oBaHUsS €CTECTBEHHO-HAY4YHOU
HanpaBieHHOCTU «Touku pocTay.
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padoThbI padoTsI
pecypchl
but6mmoreka [IOK
1 b 2 0.5
HOTIOTITE Xak Hayxd https://m.edsoo0.ru/7f41c292
2 JKuBble cucTeMbl M UX OpraHU3aIns 1 Bubmmorexa [IOK
p H https://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7f41c292
but6mmoreka [IOK
4 HKHSHEACATEILHOCTE KISTKH 0 https://m.edsoo.ru/7f41¢c292
5 PasMHOkeHNE 1 MTHAMBUAYABHOE PAa3BUTHE 5 1 bu6mmnoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacaenctBeHHOCTS M N3MEHUYHBOCThD 8 15 bub6mmoreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexmust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
bu6mnoreka LIOK
8 P 1
C3EPBHOE BPEMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBanue pa3aejoB U TEM nudpoBLIe
Ne ni/m P Kontpoubnsie | IIpakTnyeckue (ucbp )
NMPOrpamMmbl Bcero o0pa3oBaTeIbHbIE
padoTbI padoThI
pecypcebl
bubmuorexa [JOK
1 9
IBOIOUHOHKA GHONOTHS 1 https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHHUE U Pa3BUTHE KU3HU HA 9 05 bu6muoteka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
3 O 5 1
pPraHU3MBI U OKpY’KaroIas cpena https://m.edsoo.ru/7f41lcc74
4 Co00111eCTBa U DKOIOTHYECKUE CUCTEMBI 9 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6nunoreka [JOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







