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Beinucka uz OOII COO

3.1.12.1. Padoyass nmporpamMma y4eOHoro npeamera «buosorusi. bazoBblii ypoBeHb» 151
oOyuaromuxcsa 10-11 kiaccon

Ha wusydenue Omonormum Ha 6azoBom ypoBHe B 10-11 kmacca B ydueOHOM ruUIaHe
otBoautcs 68 dacos: B 10 kiacce - 34 yaca (1 yac B Hegemo), B 11 kiacce - 34 ygaca (1 gac B
HEJIETIIO).

Coaepixanue o0yueHust

10 xknace

Tema 1. Buosorus Kak Haykm.

buonorus kak Hayka. CBsA3b OHOJOTMM C IpPEICTABICHHBIMH, TEXHUYECKUMHU MU
pacnpocTpaHeHHBIMH HaykKamu, Qriocodueid, 3STHKON, ICTETUKON 1 TipaBaMu. Posis Ouonoruu B
COBPEMEHHOM Hay4HOH kapTuHe Mupa. CucreMa OMOJIOTHYECKUX HaYK.

Metoapl TMO3HAHHWS KUBOW TpHPOAbl (HaOMIONEHWE, JKCIEPUMEHT, OIHCaHuE,
u3MepeHue, kiaccudukanus, MOAEIUPOBaHNE, CTaTUCTUYECKas 00pabOTKa JAHHBIX).

JdemoHcTpaumnu:

MMoptpersi: Y. Jlapsun, I'. Menaens, H. K. Konbios, . Yorcon u ®@. Kpuk.

Tabaunusbl U cxembl: «MeToAbl IO3HAHUS )KUBOM IPUPOJIBI».

JlaGoparopHble H NpaKTHYecKue padoThbl:

[IpakTuueckas padota Ne 1. «/crosnb30oBaHue pa3IMyHBIX METO/IOB IPU UCCIIEIOBAHUHI
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3ALUM.

Xussle cucremsbl (6HOcHCTEMBI) KaK U3ydeHHE Ipeamera ouonoruu. OTauune KUBbIX
CUCTEM OT HeopraHudeckoi mnpupojsl. CBoiicTBa OmocucTeM M HX pa3zHooOpasue. YpOBHU
OpraHu3aiuy  OMOCHCTEM:  MOJIEKYJISIpHBIM,  KJIETOUHBIM, TKaHEBBIH,  OpraHUYECKHI,
HOMYJSIIIMOHHO-BUIOBOM, YKOCCTEMHBIH (OMOreo1eHOTHYECKU), OnOCepHBIil.

JdemoHcTpanum:

Tabauubl U cxembl: «OCHOBHbBIE NMPU3HAKHU JKU3HW», «YPOBHU OpPTraHU3alUU KUBOU
IIPUPOJBI».

Oobopynosanue: mojens moJekyinsl JTHK.

Tema 3. XumMH4eCcKHil COCTaB U CTPOCHHE KJIECTKH.

XHMMHMYECKUH  COCTaB  KJIETOK.  XMMHUYECKHE  DJIEMEHTBl  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@OyHKIIMK BOABl W MHUHEpaJIbHBIX BKJIOYEHHH B JgeicrBue. [lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u OCOOEHHOCTH CBOWCTB. AMHUHOKHUCIOTHI - MOHOMEPHI OEJKOB.
HezaMeHuMble M 3aMEHMMbIE AMMHOKHCIIOTHI. AMHUHOKHCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPBI
0enKkoBOM MoJIeKynbl (NE€pBUYHAs, BTOpPUYHAs, TPETOYHAas M YETBEPTHUHAS CTPYKTYpa).
Xumuueckue cBoiicTBa 6enkoB. buonornyeckue GpyHKIIMHA TPOAYKTOB.

®epMeHTHI - Ouosornueckue KaraiauzaTopsl. CTpoeHue ¢epMeHTa: aKTUBHBIN LIEHTD,
cyocrparHas norpedHocTh. KodepmenTsl. Buramunsl. OTianune pepMeHTOB OT HEOPTaHUYECKUX
KaTaJIn3aToOpOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a M J1€30KCHpu003a), Arcaxapuibl
(caxapo3a, JIakTO3a) W TMOJUcaxapuabl (Kpaxmaj, TJIMKOTeH, IIeJUIo03a). buomorndeckue
byHKINN.

Jlununel: Tpurnuuepunsl, (ochonunuasl, crepouabl. [ 'uapopunbHO-TUAPODHOOHBIE
cBoiictBa. buonornueckue ¢ynkuuum nunuaoB. CpaBHEHUE COEIMHEHHMH, COCIMHEHHHA U
JUMNHUI0B KaK UCTOYHUKOB SHEPTUU.



Hyxneunosbie kucnorel: JIHK um PHK. Hyxneotuasl - MOHOMEpPBI HYKJIEHHOBBIX
kucyoT. Ctpoenue u Gpynkiuu JJHK. Ctpoenne u ¢pynkiuu PHK. Bunsr PHK. AT®: crpoeHue
U QYHKIUH.

[uronorus - Hayka o mepeHoce. KierouHas Teopus - NpuMep SKCHEPUMEHTOB U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI UCCIIETOBAHHS KIETOK.

Knerka xak menoctHas xwuBas cuctema. OOImMe NpU3HAKK KIETOK: 3aMKHYTas
Hapy>kHas MmeMOpaHa, monekynbl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunsl kneTok: sykapuoThyeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoThyeckoi kietku. Kierounas crenka 6akrepuii. CTpoeHHEe 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KJIETOK.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAsl CTEHKA, INIMKOKAIUKC, UX (YHKIIUH.
[InasmaTtuueckas MeMmOpaHa, ee cBoWcTBa M (QyHKuuu. LluTomnasmMa M ee OpraHOUIBI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar ['onbmaxu, 1m3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUI.
Bunast mitactun. HememOpaHHbie OpraHOUIbl KIETKU: pUOOCOMBI, KIICTOYHBIH LEHTP, LIEHTPUOIH,
PECHUYKH, KIyTUKH. DyHKIMN OpraHou10B KieTku. [Ipukirouenus.

Snpo - perynaTopHblii 1eHTp KkieTku. CrpoeHue sapa: saepHas 000J0dYKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT akTUBUPYETCSI.

JdemoHcTpanum:

Hoprpersi: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, /Ix. Yorcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

JAunarpammbl: «PacnpeneiieHue XHUMHUYECKHX 3JJIEMEHTOB B HEXKUBOW IPUPOIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabaunusbl n cxemsl: «Ileproguueckast TabinIa XUMUYECKUX JIEMEHTOB», «CTpoeHue
MOJIeKyN Bonbl», «buocunte3 Oenkay, «CTpoeHue Mosekyn Oenka», «CtpoeHue depmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pacTUTENbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIunuasn.

OO0opynoBanme: CBETOBOW MHKPOCKOM, 000pymOBaHUE sl HAOMIOECHUS, U3MEPEHMUS,
AKCIIEPUMEHTHI, MUKPOIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEPUAIbHBIX KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopaTtopHas pabora Ne 1. «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH (PEPMEHTOB (I10
MPOSIBIICHUIO aMUJIa3bl WK KaTajaa3bl)y.

JlabopatopHas pabota Ne 2. «/3ydyeHue CTpoeHHUS KJIETOK pPACTEHUM, KUBOTHBIX M
OaKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax 1 uX ONUCaHHUEe».

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

OOMeH TOBBIIIEH, WM TMOBBIIEH. AcCUMWISAIMS (TUTacTUYeCKHil oOMeH) u
JTUCCUMUJIISALINS (SHEPTeTUUECKHT 0OOMEH) - JIB€ CTOPOHBI YHHUBEPCAIBHO IIMPOKOTO IpoIlecca.
PoJib BOBHUKHOBEHHS CITy4aeB BO3HUKHOBEHMSI TOBBIILIEHHON ONTAaCHOCTH.

Tunel 001IECTBEHHOTO MHEHUs: aBTOTpO(dHBIN U rereporpodHbiii. Pons hepMeHTOB B
oOMeHe BKIIIOYEHHUS U NPEBPAILEHUH SHEPTHH B JCHCTBHE.

®dortocunre3. CmeroBas W TemHas ¢a3bl (QorocuHTe3a. Peakmuu ¢otocunTesa.
O¢ddexkTuBHOCT, (hoTOCHHTE3a. 3HaueHue (QOTOCHMHTE3a A JKU3HM Ha 3ewue. BnusHue
OKpyXarolie cpeabl Ha (OTOCHHTE3 U PACCMOTPEHHE €ro MPOAYKTHUBHOCTU Yy KYJIbTYPHBIX
pacTeHUN.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepur. 3HaUYCHUE XEMOCHHTE3a IS J)KU3HU Ha
3emite.

DOHepreTuueckuii ooMeH B addekre. Pacmennenue oTpaBieHH#, BBIJICICHHE U
HaKOIJICHUE SHEPTHM B JICUYCHUH. DTallbl SHEpreTuueckoro oodmenus. I nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WiIM KJI€TOYHOe JbixaHue. OKHCIUTENbHOE
dochopunuposanue. IPPeKTUBHOCTH IHEPTETUUECKON TIATHI.

Peakuuu wmatpuyHoro cunresza. l'enermueckas unpopmauus u JIHK. Peanuzamus
TeHeTUYECKON MH(OpMAIK B IEHCTBUU. | eHeTHUeCKU KO M ero CBOMCTBa. TpaHCKpUIIIUS -
matpuuHblii cunte3 PHK. IlepeBon - Ouocunte3 Oenka. Otambl skcnopra. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Hexnerounsle ¢opmbl ku3HM - BuUpycbl. Mctopust otkpeitusi BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrtepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBaeMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yesoBeka

(BUY) - Bo3oymurens CIIMJa. OOpatHas TpaHCKpHUIIIUS, peBepTa3a MW HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

Hoprpersi: H. K. Konsnos, 1. U. IBanosckuii, K. A. Tumupsses.

Tabauubl u  cxembl: «Tumbl nuTaHus», «Metabomusmy, «MUTOXOHAPHUIY,
«OHepreTuueckuii oomen», «Xnopomnacr», «Portocunres», «Crpoenne AHK», «Ctpoenue u
dbyHkMOHUpOBaHUE TreHay, «CuHre3 Oenka», «['eHeTmueckuii kom». «, «Bupycoi»,
«bakrepnodarn», «lloctpoenne wu xu3HeHHbld nuka Bupyca CIIM/la, OGakxrepuodaray,
«Pemmukanms JJTHK».

OobopynoBanue: wmonenu-npwiokenuss «Yasoenue JHK wu  Tpanckpummms»,
«buocunTes 6enkay, «CTpoeHue KIeTok», Mojienb cTpyktypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHAYaJIbHOE PA3BUTHE OPTraHOB.

Kierounslii ki1, WiW >KU3HEHHBIN LUK kKieTku. MuTepdasza m mwuros. Ilpomeccsr,
npoTekaromue B uHTepdasze. Pernmukamus - caenyromuii Matpuunsiii cuare3 JJTHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HAOOp - KapUOTHUIl. JMIJIOUIHBIA W TalJOUTHBIA XPOMOCOMHbBIE
HaOopbl. Xpomatuel. Lluronoruueckue OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaIbHOTO PAa3BUTHS
OpTraHoB.

Henenue kierku - muto3. Craguu muto3a. llporecchl, pa3BuBaromuecs Ha pasHbIX
CTaJusAX MUTO3a. BUOIOrMYeCcKuil CMBICII MUTO3A.

[IporpamMmmupyemasi ru0esb KIETOK - aronTo3.

@DopMbl pa3MHOXKEHUS OPraHoB: Oecrooe U MmoyioBoe. Buibl 6€cronoro pa3MHOKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHO)KeHue. IcKyccTBEHHOE KIIOHUPOBAaHUE OPraHOB, €r0 3HaYEHUE JJIs CEJIECKIINU.

[TonoBoe pa3MHOXEHHE, €T0 OTKIIOHEHUE OT OECIIONOoTO.

Meito3. Cragum mebiosa. IIpoieccel, mokpacHeHne Ha cTagusax Meirosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEH03a.

I"amerorenes - mporecc 00pa30BaHUS MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE jKeTe3bl:
CEMEHHHUKHU U sn4yHMKU. OOpa3oBaHME M pPa3BUTHE IOJIOBBIX KJIETOK - TaMmeT (CHepMaTo30H],
AleKIeTka) - crepMmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTpOEHUs SHIEKIEeTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNupuBuayansHOe pa3BUTHE (OHTOreHe3). DMOpHUOHAIBHOE pa3BUTHE (IMOpUOreHe3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX KUBOTHBIX: JpOOJIEHHE, TacTpyssius,
opranoreses. IloctamMOpuoHanbHOEe pa3BUTHE. THUIBI TOCTIMOPUOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue oxkpyxkaromiel cpeabl Ha pa3BUTHE OpraHu3Ma, (haKTopbl,
BBI3BIBAIOIIHME BPOXKJIEHHBIE CITIOCOOBI YPO/ICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOTO pPACTEHUS: CTPOEHHE CEMEHH,
CTaausl pa3BUTHSL.

JdemoHcTpaumnu:

Tadauubl n cxembl: «POpMBbI pa3MHOXKEHHUSI OPraHOBY, «J[BOHHOE OIJIOIOTBOPEHHE Y
[BETKOBBIX pAacCTEHHI», «BereraTuBHOE pa3sMHOXKEHHE pACTCHUN», «J/leneHne KIeTOYHBIX
KylnbTyp», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue Xpomocom», «KileTouHblid LUK,
«Permmukanus JJHK», «Murtosy», «Meno3y, «IIpsMoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKONIUTAOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3AY.

OobopynoBanue: MUKPOCKOII, MUKpoIpenaparbl «CrepMaTo30uabl MIEKOIMUTAIOIIETO,
«Sliiueknerka MIEKONUTAOMIET0», «Kapuo3KuH B KJIETKaxX KOpEIIKa JIyKa», MarHUTHasE MOJIEIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabora Ne 3. «Habmromenne MuTo3a B KJIETKaX KOHUYMKA KOpeEITKa JyKa
Ha TOTOBBIX MHUKpOIIpEnaparaxy.

JlabopaTopHas pabotra Neo 4. «/3yueHue CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPIraHOB.



[Ipenmer u 3amaum reHetuku. Mcropus pasBuTHs reHETHMKH. Poip LUTONOrMH U
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiiag poccuiickux u 3apyO0eKHbIX YUEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TeHEeTHKH (THOPUAOIOTWYECKUN, LUTOICHETHUYECKUH, MOJEKYIISPHO-
reHeTuyeckuit). OCHOBHbIE TeHETHYECKHe MOHATUSA. [ eHeTnyeckasi CHUMBOJIMKA, TIOBTOPSIOIIASCS
B CX€Max CKpEIlMBaHUM.

3aKOHOMEPHOCTH  HAcCJIeIOBaHUsI IPU3HAKOB, YCTaHOBJIEHHBIX [. MeHnenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €IUHO00pa3us THOPUIOB IMEpPBOro MokoieHus. Pomo
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uucrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBaHMS IPHU3HAKOB.
[{uToreHeTMYEeCKHE OCHOBBI JUIMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKPEIMBAHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIpeIeIeHHsI TEHOTUIIA 0COOSH.

CueruieHHOe WccienoBaHue npu3HakoB. Pabora T. Moprana mno CHEMJICHHOMY
HacJe10BaHUI0 T'eHOB. HapyllieHre reHoB CUEeIIeHus B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ eHeTUYeCKHue KapThl.

I'enetuka nona. XpoMOCOMHOE ONIpeEIeHUE M0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOMKOM.

WN3menunBocTh. Buabsl M3MEHUYMBOCTH: HEHACJIEJICTBEHHAs W HacieACTBeHHasd. Poib
Cpeapl B HEHACJHEICTBEHHOH  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PUKAIMOHHOMN
W3MEHYMBOCTU. BapuauuoHHBId psii ¥ BapuanuoHHas KpuBas. Hopma peakuuu npusHakxa.
KonuuecTBeHHbIE M KAueCTBEHHbIE INPU3HAKM U UX Hopma peakiuu. CBoiicTBa
MOIM(PUKAITMOHHON N3MEHYUBOCTH.

HacneacrBennas, WIM  TEHOTUIINYECKas, U3MEHYUBOCTbD. Komb6unarusHas
U3MEHYMBOCTb. Mel03 ¥ TMOJIOBOM TPOIECC - OCHOBA KOMOWHATHBHOM W3MEHYHMBOCTH.
Myranuonnas u3sMeHUnBOCTh. Kiaccudukanuss MyTanuii: reHHbIe, XpPOMOCOMHbBIE, T€HOMHBIE.
Yacrora m mpuyuHbl MyTanuid. MyrtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHUECKHX pSIOB B
HacieacTBeHHOM n3MeHnunBocty H. 1. BaBunoga.

BHesiepHast Hac1€/1ICTBEHHOCTh U U3MEHYUBOCTbD.

I'enetnka uvenoBeka. Kapuorun udenmoBeka. OCHOBHBIE METOJIbI I'€HETHUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUUECKUH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHeTuuecknii. COBpEMEHHOE OIpPENEICHUE TIEHOTUIIA: IIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TEHOTHIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyejoBeKa: TeHHble O0oJe3HH, OOJe3HHM C HacJIEJACTBEHHOW MpPepacroiOkKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMnBl 310pOBOro 00pasa >KU3HM, JUATHOCTHKA, MPO(PUIAKTHKA U JI€YeHHE FeHETUYECKUX
3a0o0sieBaHui. MeIMKO-TeHEeTHYEeCKOEe KOHCYJIbTUPOBAHNE. 3HaUCHNE MEIULMHCKON T'€HETUKU B
NOTIAJIAHNU U MOTIaJ]JaHUU TeHETUYECKHUX 3a00JIeBaHUI yelloBeKa.

JdemoHcTpaumnu:

Ioptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabauupl U cxembl: «MOHOTMOPUIHOE CKpEIIMBAHME W €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH pacILEIJICHUs] U €ro IIMTOI€HETUYecKash OCHOBa», «3aKOH YHCTOTBHI raMeT»,
«durnbpunHoe ckpemuBaHue», «lluTomornueckue OCHOBBI JUPUIHOTO CKpEIIMBAaHUS,
«Meiio3», «B3auMoaeicTBre ajuIeNbHBIX TE€HOBY, «l eHeTnyeckne KapThl paCTEHUMN, KUBOTHBIX
U 4yeloBeka», «l eHeTnka nona», «3aKOHOMEPHOCTH HACJIEAOBAHHUS, CLETIJIEHHOTO C IIOJIOMKOW»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmMeHunBOCTH», «MoaudukanroHHas
U3MEHYMBOCTb», «MccnenoBanue pesyc-paktopa», «['eHeTHKa». TpymnmoBas  KPOBbY,
«MyTannoHHas H3MEHYUBOCTB».

O0opynoBanme: Mojaenu-anIuIMKauuu «MoHoruOpuaHoe ckpemuBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemuBanue», «llepekpecT XpomMocom», MHKPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHnas pabora Ne 5. «l3ydeHue pe3ynpbTaTOB MOHOTHOPUAHOTO |
JUTHOPUIHOTO CKPEIMBAHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopuass pabora No 6. «/3ydeHne MOAM(PUKANMOHHOW WM3MEHUYHUBOCTH,
MOCTPOEHUE BapUAIMOHHOIO PAJIa U BApUAIIMOHHOW KPUBOM.

JlaGoparopnast pabora Ne 7. «AHanmu3 MyTauuil y Opo30Quibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHATIN3 POIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekniusi opranoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U mpoliecc. 3apoKICHUE CEIEKLIUU U JoMecTUKaus. Yuyenue H.
M. BaBmioBa 0 LIEHTpax MHPOMCXOXKIEHUS U MHOrooOpasusi KyJIbTYpHBIX pacTeHui. LeHTpbl
pacnpocTpaHEeHHs TOMAIIHUX )KUBOTHBIX. COpT, MOpoja, TaMM.

CoBpemeHHbIE METOJBI 0TOOpa. MaccoBble M MHIMBHyaJIbHBIE OTOOPHI B CENEKLUU
pacTteHui U KUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KopoACTBEHHOE CKpEeIIMBaHUE - HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe 4YHUCTBIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
Hepoxacreennoe ckpeuiuBanue - aytOpuauar. OTnaneHHas THOpuAM3aLUsS W €€ YCIEXH.
HcKyccTBeHHBIM MyTareHe3 W IMOJIY4YEHUE MOJMIUIONJ0B. JIOCTHIKEHHS CEJIeKIUU PacTEHUH,
JKUBOTHBIX U BOCIIPUUMYHUBOCTH.

buorexHoorus kak ynpaslieHHE IPOU3BOACTBA. ['€eHHass MHKEHEpHsl. DTarnbl CO3AAHUS
pexkomOuHanTHOM JIHK wu Tpancrennsix opraHoB. Kinerounas wunkeHepus. Kiuetounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BbICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOIMYECKHE M d3THyeckue mpobdsnembl. I'MO -
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHBI.

JdemoHcTpaumu:

Hoptpersi: H. Y. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tadauubl U cxeMbl: KapTa «lleHTpH BOSHUKHOBEHUSI U MHOT000pa3vs KYJIbTYPHBIX
pacteHui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnaneHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl U KIOHHpOBaHUEY», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

OO0opynoBanue: MyJIsDKU TUIOJIOB M KOPHEIUIOAOB AUKUX (DOPM U KYJIbTYpPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03sHCTBEHHBIC PACTCHUS.

JlaGoparopHble H NpaKTHYecKue padoThbl:

Okckypeusi «OCHOBHbBIE METOABI U JOCTUKEHUS CEJIEKIIMM PAacTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHOM CTOSTHKE, PAaCTUTENbHON (epMe, COPTOUCTIBITATEbHBIM YU4aCTOK, B TEITTUYHOM
X035IICTBE, Ta00PATOPUIO ArPOYHUBEPCUTETA UITM HAYYHOT'O LIEHTPA)».

11 xknace

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[IpennochiIku BO3HUKHOBEHHS BOJIOLUOHHON TEOpUHU. DBOJIIOIIMOHHAS TEOPUS U €€
MecTo B Onosoruu. Mcnosb30BaHue 3BOTIOIMOHHON TEOPUN PAa3BUTHS OMOJIOTHH U IPYTUX HAYK.

CunerenbcTBa 3BomONMK. [lameoHToNOrMYECKUE: TOCIEA0BAaTENbHOCT THUIIOB B
[aJICOHTOJIOTUYECKOM Jeronucu, mnepexogHsle (opmbl. buoreorpaguyeckue: cXxoacTtBo u
paznuune (ayHbl U QIIOPHI MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBO U pa3jinyue SMOPHUOHOB Pa3HBIX BHUJIOB MO3BOHOUHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, CIIy4ailHble, pYyAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpraHoB.

OpomonmonHas teopus Y. [lapBuna. Ilpeamnocbulku BO3HMKHOBEHUS JapBHHH3MA.
JBuxymrecss cuiabl  pa3BuTUs BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOKEHHE TIpU
OTPaHUYEHHOCTH PECypCOB, HEONpeAeTeHHas W3MEHYMBOCTh, OOpb0a 3a BBISBICHHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas tTeopus pazsutus (CTI) 1 ee OCHOBHBIE MTOJIOKEHHUS.

Muxkpososmtorus. [lonmynsius Kak eIMHUIA BUAA U IBOJIOLNH.

JBmwxyue cuibl (pakTopbl) HBOIIOMUN BHIOB B MpUpPoae. MyTallMOHHBIN MpoLece u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHbIe BOJMHBI U JApedd reHoB. M3omsauus u
MUTpanus.

EctectBenHblii oTOOp - Hampamisitomuii (akrtop sBosonnud. GopMbl €cTeCTBEHHOTO
otbopa.



[IpucnocoOaeHHOCTh ~ OpraHu3Ma  Kak  pe3ylbTaT  JBOJIONMH.  [Ipumepsl
MpUCTIOCO0ICHUI opraHoB. ApoMop(}o3bl U0 TANITAIIHH.

Bun u BumooGpazoBanue. Kpurtepum Buma. OcHOBHBIE (GOPMBI BHI000pa30BaAHMUS:
reorpaguueckoe, 3K0JI0rHuecKoe.

Makpossomronust. @opmbl 3BoONNN: (puUIeTUYECKast, TUBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHasi. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxaeHue OT  HECHEUMATU3UPOBAHHBIX  IpenkoB.  IIporpeccupyromas
crienuanu3anvs. AfanTuBHas pajdanysl.

JdeMoHcTpanum:

Moptpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabdauubl M cxembl: «Pa3BurHe oOpraHmdyeckoro Mupa Ha 3emiie», «3apoAabllIn
IIO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukc», «Dopmbl KOCTHOW TKaHU», «ECTECTBEHHBIN
ot0op», «MHOroobpasHble copTa pacTeHuil», «MHOrooOpasHble MOPOJbI KUBOTHBIXY,
«[Tomymsuuny, «MyTamoHHas U3MEHUYUBOCTEY, «ApoMopho3bl», «anoanantanumy, «O0mas
JereHepauus», «JBumxkymume cuiasl 3Bomouun», «Kapra-cxema mapupyra myremectBus Y.
Hapsuna», «boppba 3acunbs», «lIpucnocobnaenHocts opranu3ma», «l'eorpaduyeckoe
BU000pa3oBaHue», « IKOJIOTHYECKOE BUI000pa30BaHUE.

OOopynoBanme: KOJUICKIUS HACEKOMBIX C Ppa3IMYHBIMHA THIAMHU OKpacku, Habop
IIO0B U ceMsiH, koutekiusi «[Ipumepsl mnpucnocobneHuil nAns KUBOTHBIX», MOJIENb
«OCHOBHBIE HaIpPaBIICHUS D3BOJIOLUN», O0ObeMHass Mojenb «CTpOe€HHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoyuieKUus «POpMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkauusa «llepekpect xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «PaszBurme mArymexk», MuKponpenapar «/lposoduma» (HOpMa,
MyTaluu (OpMbI KPbUIHEB H OKPACKH Tella).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

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

Jlaboparopuass pabora Ne 2. «Omnmcanue THPUCTIOCOOICHHOCTH OpraHu3Ma H ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHaydHBIE TIPEACTABIEHUS O 3apOKICHUM KW3HU. HayuHbple mpennonoxeHus
BO3HMKHOBEHHUS HM3HM Ha 3emse: a0uoreHes M MaHCHepMHUsA. XUMHUYECKas 3BOJIIOLUS.
AOHOreHHBI CHHTE3 MOIJIOUICHNUs U3 HEOPraHWYEeCKUX. DKCIEPUMEHTAIbHOE MOATBEPXKICHHE
sBoNMIOIMK.  HavanbHple dTambel  Omosiormueckoi  sBomtonmu. [umoresa  PHK-mwupa.
dopMHpoBaHHE MEMOpPaHHBIX CTPYKTYp M BBIJENIEHHE MPOTOKJIETKU. [lepBble KIETKHM M HX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasBute xm3HuM Ha 3emse mo spaM u nepuonaM. Karapxei. Apxelickag H
npopo3oiickas dpbl. llameosolickass 3pa U €€ MepuoAbl: KEMOPUMCKUN, OpPJTOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30iicKas 3pa U €€ epruoIbl: TPUACOBBIN, FOPCKHI, MEJTOBOM.

KaiiHo301iCKas 5pa U €€ epHO/bl: 1aJeOre€HOBbIN, HEOT€HOBBINM, aHTPOIIOTEHHBIN.

XapakTepucTuKa KiIuMaTa W KOXHBIX HporeccoB. OCHOBHbIE 3Tallbl 3BOJIIOIHUU
pPAcTUTENBFHOIO M XUBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U >XKUBOTHBIX. IlosBneHwue,
paclBET U BHIMBIBAHHUE KUBBIX OPIaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaXX€HHE 3BOJIIOLMH. OCHOBHBIE CHUCTEMHBIE
OpraHU3MBlI.

OBonronus 4eloBeKa. AHTPOIIOJIOTHS KakK Hayka. Pa3BuTue mnpencTtaBleHUd o
MIPOXOXKACHUU YeroBeka. MeTosl u3yueHus: antponoreHeza. CXoACTBa M pa3iMyus YyeloBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE TIOJI0KEHUE YETIOBEKA.

JBwxymue cuibl ((axTopsl) aHTpomoreHesa. HacnencTBeHHas W3MEHUYMBOCTh U
ecTecTBEeHHBbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIUM M paA3BUTHE DBOJIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
ymensiid, Yenosek npsaMoxoamui, YemoBek HeaHAepTanbckuil, YenoBek pasymHsiid. Haxoaku



UCKOIIaeMBIX OCTATKOB, BpEMs TMPOSIBICHHUS OO0JACTH, PACHPOCTPAHEHUs, OOILEro TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, TOTPEOHOCTH.

YenoBeueckue pacsl. OCHOBHBIE OOJBIINE PAChl: €BpONEOHIHAS (€Bpa3uicKas), Herpo-
aBcTpajionsiHas  (dPKBaTOpuaibHAas), MOHTOJOWUIHAs  (a3MaTCKO-aMepHKaHCcKas).  YepTsl
JOITYCTUMOCTH TPEICTaBUTENEH pachl K YCIOBHSM IpeciefoBaHus. EQUHCTBO MUIIEBBIX pac.
Kputuka pacusma.

JdemMoHcTpanum:

Moptpersi: . Penu, JI. [Tacrep, A. . Onapun, C. Mwuiep, I'. FOpuii, Y. JapBuH.

Tadoauupl ® cxembl: «BosnukHoBenne CoJHEUYHOH cUCTEMEBI», «Pa3ButHe
opraHuyeckoro mupa», «PacrurenpHas kierka», «OKuBoTHas kierkay, «lIpokapumornueckas
KieTka», «CoBpeMEHHas OopraHuyeckas cucreMa Mupay, «CpaBHEHHUE AaHATOMUYECKUX 4YEPT
CTPOCHHS YeJIOBEKAa U 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalCOHTOJIOIMUYECKUX
HaXxOJOK IIPEIKOB COBPEMEHHOIO 4YEJIOBEKa», «JlpeBHelue roan», «/peBHue moam»,
«IIepBble cOBpeMEHHBIE JIIOANY, «HenoBeueckue paco».

OoopynoBanme: Mmymsku «lIpoucxoxnenne yenmoBeka» (OIOCTBI aBCTPAJIOMUTEKA,
MUTEKAaHTPOIa, HeaHJepTallblla, KPOMAaHbOHIIA), CICHKU WIM M300pakeHHUs KaMEHHBIX OpyIui
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHl, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasl TaduIa,
KoJuieKIus «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktuueckas pabota Ne 1. «3ydyeHre UCKOMAEMbIX OCTATKOB PAaCTEHUI M KUBOTHBIX
B KOJUIEKLIUN».

DKCKypcus «IBOIIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYUHBIN WU
KpaeBeIUECKUI My3€il).

Tema 3. Opranu3mbl U OKpPYKAKIIAS Cpeaa.

OKoJorusi Kak HayKd. 3aJaud M pa3fesibl 3KOJOTruu. MeToabl 3KOJOTHYECKUX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHMA  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3JYILHAas, I[OYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Okonorudeckue (akTopel. Kiaccudukanuys sKomorndeckux GakTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. J[elicTBrE IKOIOTHUYECKUX (PAKTOPOB MPUPOIBI.

AbGuotnyeckue (akTOpbl: CBET, TEMIEpaTypa, BIAXHOCTh. DOTONEPUOAU3M.
[TpucnocoOreHns: opraHoB K JeMcTBUIO aONOTUYECKUX (aKTOPOB. bronornyeckre puTMsl.

buotnueckne  daktoppl. Buapl < OMOTHYECKMX  B3aMMOJICUCTBHI:  CONEPHHK,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpaau3M. 3HaueHue OUOTUYECKUX
B3aMMO/ICHCTBUI JJIs1 IPOHUKHOBEHHS OPTaHOB B IPUPOIHBIE COOOIECTBA.

DKOJIOTHYECKHE XapaKTepUCTUKU HaceneHHs. OCHOBHBIE IOKa3aTelu YHCIEHHOCTU
HACEJICHUS: PACIIPOCTPAHEHHOCTbD, INIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTPALIUS.
Jlunamuka HaceneHus MOMYJISALUN U €€ PeryIIsILtsl.

JdemoHncTpanum:

HopTtpersi: A. I'ym6oabaT, K. @. Pynbe, O. ['exkens.

Tabauubl u cxembl: kapta «[Ipupognsie 30HBI 3emnu», «Cpenbl OOUTaHUA
opranusmoBy, «®Poronepuoausm», «Hacenenue», «3aKOHOMEPHOCTH pPOCTa HACEICHUS
nomynsiiuu uHQy30pun-Tyhenskmn», «lluressie nenm».

JlaGopaTropHble U NpaKkTHYecKue padoThbi:

JIaGoparopnast pabora Ne 3. «Mopdonorndeckre OCOOEHHOCTH pPAcTeHUIl B pa3HBIX
MecTax OOUTaHUSY.

JIaGopartophas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktnueckass padora Ne 2. «llomcyer kosinyecTBa NOMYNSIIMM pa3HBIX BHJOB

pacTeHH».
Tema 4. Coo0uiecTBa U IKOJIOrHYECKHE CUCTEMBbI.
CooOmiectBoopranoB - OuoneHo3. CTpykTypbl OWOIIeHO3a: BHIOBas, OOBEMHas,

Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OHOIIEHO3E.

Okosoruueckue cucreMsl (3kocucteMsl). IloHsTHEe 00 sKOCHCTEME M OGUOIEOLEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOJYLEHTbI, KOHCYMEHTBbI, PEIYLEHTHI.
KpyroBopot u moTok sHepruu B 3kocucteme. Tpoduueckue (MHUIIEBbIE) YPOBHU SKOCHCTEMBI.



[Mumessle memu u  cetd. OCHOBHBIE IIOKa3aTeNd SKOCHCTEMBI: OuomMacca, MPOTYKIIHSL.
OKoloruyeckue nHpaMHIbl: HPOAYKIHMM, HaceneHus, Ouomacchl. CBONCTBA HKOCHCTEMBI:
pPEeLUINB, CAMOPETYIIAHS, pa3BuTHE. CyKIIEeCCHS.

[Ipupoaubie 3KOCHCTEMBI. DKOCHCTEMBI O3€p M pEK. DKOCHUCTEMAa XBOWHOTO WM
HMIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOo3KkocucTeMsl. bronornyeckoe u
XO03s5ICTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  QakTop  ycTOHYMBOCTH  3KocucTeMbl.  CoxpaHeHue
OMOJIOTUYECKOT0 pa3Ho0Opasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa OHoChEpHI.
XKusoe BemecTBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Ephl Kak TII00aTbHONH 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoThl BKJIIOUEHBI U OMOT€OXMMUYECKHE LUKIIBI JIEMEHTOB (YIiepona, a3oTa).
3oHanbHOCTE OMochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBedectBo B Ouocdepe 3emun. AHTpONOreHHbIe HW3MEHEHUS B Ouocdepe.
['moGanbHbIe SKOJIOTMUECKUE TPOOIIEMBI.

CocymecTBoBaHue TpUpoAbl M uenoBedecTBa. CoxpaHeHHe OHOpa3zHOOOpa3Hs Kak
OCHOBBI ycToiunBoCcTH 6uocepbl. OCHOBA €CTECTBEHHOI'O YIPABJIECHUS IOMELICHUAMHU TpeOyeT
U MX HCIIOJIb30BaHMe. JJOCTHKEHNsI OMOIOTUH U OXPaHBI IPUPOIBI.

JdemoHcTpanum:

Hoptpetsi: A. Jlx. Tencnu, B. H. Cykaues, B. 1. Bepnaackuii.

Tabauubr u cxembl: «[Iumessle nenu», «bHOIEHO3: COCTaB U CTPYKTypay,
«[Ipuponusie coobmectBay, «llenm muranus», «IKomoruueckas nupamuga», «buocdepa u
4eJIoBeK», «ODKOCHUCTEMa HIMPOKOJIMCTBEHHOIO Jeca», «IKOCHCTEMa XBOHHOro Jecay,
«buoneno3z Bomoema», «ArpooueHos», «lIpumepHbIE aHTPOIOr€HHbIE BO3JACHUCTBUA HA
npupoay», «BaxkHeline HCTOYHUKY 3arpsi3HEHUs BO3/1yXa U IPYHTOBBIX BOa», «IloyBa - ocobas
cocraistronas onocheps», «PakTopsl Aerpaganuu mouBy, «I[lapHUKOBEI AP herT, «DPaKTOPHI
3arpsi3HeHUs] MouBbl Ouocdeps», «OOmas cTpykrypa Ouocheps», «lIpocTpaHcTBO >KU3HU B
ouocdepe», «O30HOBBI 3KpaH Ouocheprr», «KpyroBopor HEOXHIAHHO B Ouochepey,
«KpyroBopot a3ota B mpupoae».

O6opynoBanue:  Mojenb-TipwiokeHne  «Tumuunple  OMOIEHO3BI»,  TrepOapuit
«PactutenbHble coolriecTBay, Koyekuu «buoueHos3», «BpeanTtenn cenbCcKoX03sHCTBEHHBIX
CENIbCKOXO3SHUCTBEHHBIX  KYIBTYp», TepOapuu ¥ KOJUIEKIIMM pAcTeHWH ¥  YKUBOTHBIX,
NPUCOETUHEHNE K PAa3HBIM AKOJIOTMUECKUM IpymnmaM oaHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPaHIEMbIX BHJIbI PACTEHUH U )KUBOTHBIX.

Inanupyemsble pe3yJbTaTbl OCBOEHUSI MPOrpaMMbl MO OHOJOTHHM HA YPOBHE
cpeaHero oouero o0pa3oBaHus

Cornacho ®I'OC COO, TtpebOoBaHMs MPEABABISAIOTCA K pe3yidbTaTaM OCBOEHUS
00pa3oBaTeNbHBIX MPOrpaMM CpeJHEro oOpa30BaHUA: JIMYHOCTHBIM, METAlpPEeIMETHbIM U
MIPEIMETHBIM.

JIn4HOCTHBIE pe3y/IbTaThl

B HCKIIIOYMTENBHBIX JIMYHOCTHBIX pe3yiabTaTax OCBOEHHs «BHONOTHS» BBIIEIECHBI
BBIJICJIEHHBIE BO3MO)KHOCTH HAJIMYMs: OCO3HAHME ydallelcs pOCCHHUCKON YyBCTBUTENBHOCTH -
TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIHHOCTH U CAaMOOTIPEICIICHNsI, HAJTMUNE CO3HATEILHOU
MOTHBAIlMM K OOyueHHI0 OWOJOTHHM, TOTOBHOCTH K PAa3BUTHIO JIMYHOCTH M HaJIWYMe
00yJaromerocsi pykoBOJICTBA B CBOEH JEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
OCBOCHMS CHUCTEMbl OHOJIOTMYECKOTO O0pa3oBaHMs, HKOJOTHYECKOTO IPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUThH LIEJTH U CTPOUTH KU3HEHHBIC TITAHEI.

JIMYHOCTHBIE pe3ynbTaThl OCBOGHHUs Npeamera «buonorus» nocTuraercss B €IUHCTBE
y4eOHOI 1 BOCTIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPEOOBAHUSMHU COIIMOKYIBTYPHBIX,
IICUXOJIOTHYECKUX M JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, OMBITAMU B OOIIECTBE U HOPMaMHU
MOBEJICHUST W COIMYMOM IMIPOIIECCOB CAaMOIIO3HAHUS, CAaMOBOCIHTAaHUS W CaMOPa3BUTHS,
pasBUTHsI YyBCTBAa JMYHOCTH, MATPUOTU3MA , CKIOHHBI K 3aKOHY U IPaBOIMOPSIKY, OOIIECTBY
TpyAa ¥ CTaplieMy TIOKOJCHHIO, B3aMMHBIM NPUBBIKAHUSAM, OEPEeKHOMY OTHOUICHHIO K



KyJbTYPHOMY HaCJIEAUIO0 U TPAAULHIM MHOIOHAMOHAJIbHOro Hapoaa Poccuiickoit denepanumy,
MIPUPO/IE U Cpelie OOUTAHMS.

JIudHbIe pe3ynbTaThl OCBOCHUS 00pPa30BaTEIBHOTO YUpexaAeHUS «BHOTOTHS» HOIKHBI
OTpakaTb TOTOBHOCTb W OOYYaIOLIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX YyOEXKICHHIH,
03HAKOMJICHHEM C MOTPEOUTEIHCKUM OTHOIICHHEM K POCCUHUCKOMY OOILECTBY, pacIIMpEHUEM
OMbITA H OMbITA JICATEIHPHOCTH B TMPOIECCE pealu3alid OCHOBHBIX IMOTPeOHOCTEH
BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM BKJIFOUYasl YaCTH:

1) rpakaaHcKoOr BOCIIMTAHME:

- cOpMHUPOBAHHOCTH I'PAXkIAHCKON MO3ULIMU B KaYeCTBE aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHA POCCHIICKOTO OOIIECTBA;

- OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IPaB M BCSIKHUW pa3, yBaXKEHUE 3aKOHOB U
MPaBONOPSJIKA;

- TOTOBHOCTh K COBMECTHON JESTENIbHOCTH NpU pa3pabOoTKe HAay4HBIX MPOEKTOB,
HAyYHBIX  HCCICNOBAHWH W  TO3HABATENBHBIX  3a/1a4y, BBHIMOJHCHHH  OHOJOTHYECKUX
3KCIEPUMEHTOB;

- CHOCOOHOCTH ONpPEAENsATh COOCTBEHHYIO MO3UIMIO 1O OTHOIICHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

- yMEHUE YYUTHIBaTh B CBOMX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KyIbTYPHBIMU [IEHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

- TOTOBHOCTh K COTPYAHHYECTBY B MPOLIECCE COBMECTHOTO BBIMIOJHEHHUS y4eOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIIbCKUX 3a/ad, YBAXUTEIHHOE OTHOLIEHWE K MHEHHIO
OTIIOHEHTOB NP 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHMUS,

- TOTOBHOCTh K TYMaHUTApPHOM M BOJIOHTEPCKOM EATEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS:

- chopMHpOBAaHHASs POCCHUHCKAas TpaxJAaHCKas TMPUBEPKEHHOCTh, MATPUOTU3M,
CKJIOHHOCTbh K CaMOCO3HaHUIO, CO3HAHUIO Iepe] uyyBcTBaMu PoauHOi, rop1ocTH 3a CBOW Kpaid,
Ponuny, cBOii A3BIK U KyJIBTYpPY, MPOIILJIOE HACTOAIIETO U MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

- LEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAMI0 M NaMATHUKAM IPUPOJIBbI,
JToCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

- CIOCOOHOCTh OIIEHUBATh BKIIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTHH, TOHUMAaHKUE 3HAYCHHSI OMOJIOTUM B TIO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

- ujaeiHas YOEeXJICHHOCTb, TOTOBHOCTh K CIyXKeHHI0O (OTE4ecTBYy M €ro 3amfuTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- OCO3HAHME JTyXOBHBIX [IECHHOCTEW POCCUIICKOTO HApO/1a;

- cpOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUYECKOTO MTOBEICHNS,

- CHOCOOHOCTH OIICHMBATh CHUTYyalldi0 M MPUHUMATh OCO3HAHHBIC pEIICHHS,
OPUEHTHUPYSICh HA MOPATTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYyTyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3/JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HApOJ0B
Poccumn;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

- OCTETHUYECKOE OTHOIIEHHWE K MHUPY, ICTETUKY OBbITa, HAy4YHOTO M TEXHHUYECKOTO
TBOpYECTBA, CIIOPTA, TPYAQ, IE€IOBBIX OTHOLLIEHUN;

- IOHUMAHHUE YMOIMOHAILHOTO BO3/IEUCTBHUS )KMBOM MPUPOJIBI U €€ LIEHHOCTEM;

- TOTOBHOCTb K CaMOBBIPAKEHHUIO B Pa3jIWYHBIX BUJIAX HMCKYCCTBA, CTPEMIIEHHE K
peanu3aluy KauecTBa TBOPUYECKON JTMIHOCTH;

5) ncuxosiormyeckoe BOCNHMTaHUE, (POpPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOIMOHAIBLHOTO PA3BUTHSA:

- MOHUMAaHWE W peaju3alus 3A0pOBOrO M 0Oe3omacHOro oOpasza >KU3HH (370pOBOE
MUTaHue, COOJIIOICHNE TUTHEHUIECKUX TTPABUII M HOPM, COQIaHCUPOBAHHBIN PEXUM 3aHATUN U



OTJBIX, PEryJIsApHas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHUS K
€CTECTBEHHOMY U MICUXHUYECKOMY 3/10POBBIO;

- NOHMMAaHHE IICHHOCTU MPABWJIBHOTO M KOJUICKTHBHOTO O€30MacHOr0 MOBEICHHS B
OTHOIICHUU OTMACHBIX JUIS 3/I0pPOBbS U )KU3HH JIIOJIEH;

- OCO3HAaHHE TIOCTEJICTBHUM M HENPHUHATHE BPEIHBIX NPUBBIYECK (yrmoTpeOiaeHus
QJIKOT0JIsl, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIIUTAHUA:

- TOTOBHOCTb K TPY/y, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

- TOTOBHOCTb K aKTUBHOH AESTEIbHOCTH TEXHOJOTMYECKON U COLMAIbHON CKIIOHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATh, IUIAHUPOBATH U CaMOCTOSITENIbHO OCYIIECTBISATh TaKyIO
JESITEIIbHOCTD;

- uHTepec K cdepaM NpopecCHOHATBHON [eSTENbHOCTH, YMEHHE OCYIIECTBISAThH
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIaHBI;

- TOTOBHOCTh U YCTOWYUBOCTb K YCTOWYMBOCTU M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUU
BCEH JKU3HHU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

- DKOJIOTMYECKH IIefiecoo0pa3Hoe OTHOIIEHHE K MPHUPOJEe KaK MCTOYHHUKY >KU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHUS;

- IOBBILIEHUE YPOBHS AKOJIOTMUYECKOM KyJIbTYpbl: IPUOOPETEHUE OIBITA MJIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUM ISl OKPYKAIOIIEH CpeIbl;

- OCO3HaHME INI00AILHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIEM U ITyTel UX PeIeHus;

- CHOCOOHOCTh HWCHOJB30BaTh MpUOOpETaeMble NMpPHU H3yYEeHUH OHOJOTHH 3HAHUS U
YMEHMSI MpPU pELIEHUU MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BAHUEM
(cobmroieHue mpaBuil MOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXpPAaHEHHE PaBHOBECHS B
HKOCHUCTEMAX, OXpaHy BHJIOB, YKOCUCTEM, OHOC]ephl);

- aKTUBHOE HETPUATHE NEHCTBUI, MPUHOCAIINX BPe] OKPY>KaIOILIEH NMPUPOIHON cpere,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHAE TOCIEACTBHS IMPEITPUHAMACMbIX
JNENCTBUI U IPeIOTBpAILATh UX;

- HaJIMYue Pa3BUTOTO SKOJIOIMYECKOIO MBIIUIEHUS, SKOJIOTMYECKON KYyJIbTYphl, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

- c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd M  OOILECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha JAHalore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHME S3BIKOBOM W UWTATENbCKOM KYyJIbTYphl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXIY JIIOJIbMH U ITO3HAHUS MUPA;

- IOHUMaHue crneun@uky OMOJIOTUN KaK HayKH, OCO3HAHUE €€ POJiu B (POPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MUpE Kak O €IWHCTBE IMpHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOOJIeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

- yOEeXIeHHOCTh B 3HAYMMOCTHM OWONOTMM Ui COBPEMEHHON LMBHJIM3ALNU:
oOecrieyeHHss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUS MEPCIIEKTUBHBIX OMOTEXHOJIOTHIA,
CIIOCOOHBIX pelIaTh PeCypcHble MpOoOJIeMbl Pa3BUTHUSL YEIOBEUYECTBA, MOMCKA MyTe BbIXOAA W3
rJ100aNbHBIX JKOJIOTUYECKUX MpobieM M olecreyeHHs mepexoja K yCTOMYMBOMY pPa3BHUTHIO,
paloHaIbHOMY HCHOJIb30BAaHUIO NMPUPOIAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HHU;

- 3aMHTEPECOBAHHOCTh B IMOJIYYEHHU OHMOJIOTMYECKUX 3HAHHUM B IIENIAX IOBBIIICHUS
o01iel KyJIbTypbl, €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH KaK COCTaBHOM 4acTH ()yHKIIMOHAIHLHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Mpu U3yd4eHUU OUOJIOTHH;

- TIOHMMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh MCIIONIb30BAaTh IMOJIydaeMble 3HAHUS U1 aHAIW3a U OOBSICHEHMsS SIBJICHUI
OKpPY’KAIOIIEr0 MHpa M MPOMCXOJAIINX B HEM H3MEHEHHUH, yMeHHe jeiaTb 0OOCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;



- CO0COOHOCTh CAMOCTOSITETILHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS Ul PELICHUS
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

- OCO3HaHUE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO
U MCCIIEI0BATENBCKYIO 1€ATEIbHOCTh UHIMBUAYAJIBHO U B TPYIIIIE;

- TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUM C >KM3HEHHBIMU
NOTPEOHOCTSIMHU.

B nmpouecce pocTukeHMs JIMYHOCTHBIX pPE3YyJbTaTOB OCBOCHUS OOydarOUIMMHUCS
nporpaMMbl TIO OHOJIOTUM HA YPOBHE CpPEIHETr0 OO0mIero o0pa3oBaHHs Yy OOyYarOIIUXCS
COBEPILEHCTBYETCS IMOIMOHATbHbII HHTEJIEKT, [1PEIIOoJIaraloIui chopMUPOBAHHOCTS!

- CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTUS COOCTBEHHOM HMOLMOHAIBHOW cdephl, ObITh
yYBEpEHHBIM B ce0e;

- CaMOpEryJMpOBaHHUs, BKIIOYAIOIIEr0  CaMOKOHTPOJb, yMEHHE IpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHMBAIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTH)KEHHUIO LU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

- HMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBaTh €r0 MPU OCYIIECTBICHUHM KOMMYHHKALIMH, CHOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHMUIO;

- COLHMAJIBHBIX HAaBBIKOB, BKJIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBaTh OTHOLIEHUS C
JPYTUMHU JHOJbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

MeTanpeamMeTHble pe3yJIbTaThl

MeranpeaMeTHble  UCCIENIOBaHHUS  PE3YJIbTaTOB  O0Opa3oBaTENBHOIO  MpeaMeTa
«buonorus» BKIIOYAIOT: 3HauYUMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYaIOLIMXCS
MEKIUCIUTUTMHAPHBIE (MEXIpeaAMEeTHbIE) OOIIeHaydyHble TOHATHSA, OTpaxammme o001acTu
HAY4HbIX M300pakKeHHH MHUpa M crenuduueckue HCClef0BaHMs IO3HAHUSA, MCCIEIOBAHUS B
UCCJIEIOBAaHMUSIX HayKu (BEIIECTBO, DHEPIHsl, SIBIEHHUE, IPOLECC, CHUCTEMa, HAy4yHbIH (QaxT,
IOPUHIUI, TUIIOTE3a, PAaCCMOTPEHHE, 3aKOH, TEOpHs, UCCIel0BaHUe, HAOIIOJCHUE, U3MEPEHHE,
OKCIIEPUMEHT W  JIpyrue), YyHUBEpcajdbHble  y4eOHble JEeWCTBUS  (IMO3HABATEJIbHBIC,
KOMMYHHUKATHBHbIE, PETYJISATHBHBIC), JOCTI)KEHHE  KOHCTPYKTHBHOM  ()YHKIIMOHAJIBHOMN
rPaMOTHOCTH " COLIMAJIBHON KBaJIM(pUKALIK oOyuarouxcs, oOyJaromuxcs
MEXIUCIUIUTMHAPHBIX, MUPOBO33PEHYECKUX 3HAHUI U yHUBepcalbHble ydeOHbIe NEHCTBUS B
IIO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MertamnpeaMeTHble OCBOEHHS IPOrPaMM CpPeTHEr0 00pa30BaHUs JOJKHBI OTPAXKaTh:

Bnanenue ynuBepcaJibHbIMU Y4eOHBIMHU NO3HABATEIbHBIMH e CTBUSIMU:

Ba3oBbie mo0o4HbBIC JCHCTBHSA:

- CaMOCTOSITENIbHO C(OPMYIMPOBaTh U aKTyaJlM3UpOBaTh MPOOJEMY, HACTPOUTH €€
BCECTOPOHHE;

- UCIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBl JIOTMUECKOTO MBIIIJICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, pazfesieHusi, 0000IIeHNs1), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATUH
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, OOHAPYKUBATh CBSI3U C IPYTUMH MOHATHUIMH);

- OIPENENNUTh LENb AEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX JOCTHUIKECHMUS,
COOTHOCHUTD PE3yJIbTaThl AESITEILHOCTH C TIOCTAaBJICHHBIMU 3ajauaMu;

- UCNOJb30BaHUE OMOJOTMUYECKUX MOHATHH Ui OObSICHEHUS (PAKTOB M HPUPOIHBIX
peCypcoB;

- CTPOMUTH JIOTMUECKHUE PACCYXACHHS (MHAYKTUBHBIE, NEAYKTHBHBIC, IO aHAJIOTUN),
BBISIBJISITH HAOMIOJEHUS W MPOTHUBOPEUYUS B pacCMaTpUBAEMbIX SBJICHMSX, (DOpPMYIHpOBAThH
BBIBOIBI M 3aKJIIOUCHMS;

- IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA I MPECTABIICHUS CYIIIECTBEHHbBIX CBSI3eH
U OTHOLICHUH B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKkKe MPOTHBOPEUYM pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIMOHHBIX HCTOYHHUKAX;

- pa3pabarblBaTh IUIAaH pEHIEHUs MPOOJEeMbl C YYETOM aHalW3a HUMEIOIUXCs
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;



- BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, IPOBOJUTDL PACUETHl PE3YJIbTATOB, OLICHUBATh
PHUCKH MOCIEACTBUHN ACSATEIBHOCTH;

- KOOPOMHHMPOBATH M OCYIIECTBIATH PabOTy B YCIOBHSX pEabHOIO, BEIIHOTO W
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- pPa3BUTOE KPEaTUBHOE MBIIIJICHHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBarejhLcKue AeiicTBYA

- BJAJACTh HaBBIKAMU Y4E€OHO-MCCIEIOBATEIbCKOW M MPOEKTHOH JEeATEIHHOCTH,
HABbIKAMHU pELICHUS TpoOJieM, CTPEMJICHHEM M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IIOUCKY
METOJIOB PELIEHUSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHUE Pa3IMUHbIX METOJOB I103HAHUS;

- HUCIMOJB30BATh PA3JIMYHbIE BUJBI ACATEIBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpEeTalri, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalHMsX, B TOM YHUCIIE TpU
CO3IaHUH YYEOHBIX U COI[MAIIbHBIX TPOEKTOB;

- (¢opMHpOBaTh HAy4YHBI THII MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUSAMH U METOJAMU;

- CTaBUTH U (POPMYIUPOBATH COOCTBCHHBIC 3a/1a4M B 00Pa30BATEILHOMN ACSITEILHOCTU U
JKU3HEHHBIX CUTYaLHSIX;

- BBISABJIATH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATh PA3JINYMS, BbIABUIAThH
TUIIOTE3y €€ PELICHUN, HAaXOAUTh apryMEHThl Il JOCTOBEPHOCTH CBOUX OLICHOK, 33]1aBaTh
HapaMeTpsbl U OLIEHOYHBIE PEIICHNUS;

- aHAJIM3UPOBATH MTOJYYEHHBIE B XOJI€ BBINOJHEHHUS 3a/1a4d PE3yJbTaThbl, OEHUBATh UX
BEPOSATHOCTb, IPOTHO3UPOBATh U3MEHEHHS B HOBBIX YCIIOBUSX;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

- OCYIIECTBJIATH LI€JIEHANIPABIECHHBIM OUCK NIEPEHOCA CPEJICTB U CIIOCOOOB JAEUCTBUS B
npodecCHOHANBHYIO Cpey;

- yMETb INEPEHOCUTh 3HAaHUS B I[I03HABATEIbHYI0O M IPAKTHYECKYIO o0sactu
JKU3HEACITEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HbIX yUEOHBIX PEAMETOB;

- BBIJBUTaTh HOBBIE UJEH, MPEIJIaraTb OPUTrMHAIbHBIE MOAXOAbl U PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

PabGora ¢ undopmanmeii:

- OpHMEHTHUPOBATbCS B PA3IUYHBIX HCTOYHUKAX HMHPOpPMAIUU (TEKCTbl Y4eOHBIX
nocoOuil, Hay4yHO-KCCIIe10BaTeNbCKHE CIPAaBOUYHUKHU, OMOJIOIHMYECKHE CIOBAapU U CIIPABOYHUKH,
KOMIIBIOTEpHBIE 0a3bl JaHHBIX, B MHTepHere), aHanmu3upoBaThb HWH(GOPMALUIO O PA3IUYHBIX
BUAaX U (hopMax MpeaCcTaBICHUN, BBIYUCIATH €€ IPUMEHEHUE U HETIPOTUBOPEUNBOCTb;

- (popmynHpoBaTh 3aPOCHl U MPUMEHATH PA3JIMYHBbIE METOAbI IPHU MOUCKE U OTOOpE
O6uonornyeckoi HHGopMaIK, He0OXO0IMMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

- npuoOperaTb  ONBIT  KCIONb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIIOJB30BAaHUS Pa3IMYHBIX IMOMCKOBBIX
CHUCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYI (OpMY IpeICTaBIeHUS OMOJIOTHUECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

- HCIIOJIb30BaTh Hay4yHBIH SI3bIK B KayeCTBE CPEJCTBA NMpH paboTe ¢ OMOJIOrHMYecKOn
uH(popMalel: MPUMEHITh XUMUYECKUe, (GU3NYECKUe W MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HMCIIOIb30BaTh W IMPeoOpa3oOBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

- BIIQJIETh HaBBIKAMU DPACMO3HABAHUS W 3aIIUTHl HWH(pOpMAIMK, HUHPOPMALMOHHOU
0€30MacHOCTH JIUYHOCTH.

Bnanenune yHuBepcaJbHbIMH KOMMYHMKATHBHBIMH A€l CTBUSIMH:

OO0wenne:

- OCYILIECTBIATh KOMMYHHMKAIlMM BO BceX cdepax >KM3HU, aKTUBHO Y4acTBOBaTh B
IUaliore WM JUCKYCCHM IO CYIIECTBY OOCYyXKIaeMod TeMbl (yMEHHE 3a7aBaThb BOIPOCHI,
BBICKA3bIBaTh CYKJEHHUS OTHOCUTEJIBHO BBIIOJHEHHUS IIpelaraéMoi 3ajaud, Y4HUTHIBAaTh
MHTEPECHI U COTIIaCOBAaHHOCTbH MO3ULUN APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

- pacno3HaBaTh HeBepOalbHbIE CpeACTBA OOIICHMS, TOHUMATh 3HaYEHHUE COLMAIbHBIX
3HAKOB, NMPEANOCHIJIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTYallui, YMETh CMAr4aTh KOH(MDIUKTHI U
BECTH IIEPETOBOPHI;



- BIIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOLICHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHUS
JpYyTuX JIOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

- Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHast 1EATEIBHOCTD:

- IIOHUMATh ¥ WCHOJb30BATH MPEHMYILECTBA KOMAHIHOW M MHIMBUAYAJIBbHOW pabOTHI
OpU pelleHuH OuOoJIOrMYecKo mpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTb MPUMEHEHUS
IpyNIoBBIX (GOpPM B3aUMOJICHCTBHS NIPU PELICHUN Y4eOHOU 3a1au;

- BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX ACHCTBHUI C y4eTOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ui€Ha KOJUIEKTHBA,

- IPUHHAMATh L€ COBMECTHOM [JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATH
JEHCTBUS IO €€ JOCTM)KEHMIO: COCTaBIAThH IUIaH JAEWCTBUMN, paclpeiesiaTh poJid C Y4YETOM
MHEHHUH Y4aCTHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOI paboThI;

- OLIGHUBATh KayeCTBO CBOETO BKJIAJa M KAKIOrO YYaCTHHKA KOMaHIbl B OOIIMIA
pe3yibTaT Mo pa3pabOoTaHHBIM KPUTEPUIM;

- IIpeJy1araTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C MTO3ULIUU HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- OCYILIECTBJISITh MO3UTUBHOE CTPATErMUECKOE IOBEJIEHUE B PA3IMYHBIX CUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Bnanenue yHuBepcaJlbHbIMHU PeryisiTHBHBIMH 1eHCTBUSIMU:

Camoopranmszaums:

- HCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBIBICHHUS MPOOJIEM M UX PEHICHUS B
KU3HEHHBIX U YUE€OHBIX CUTYallUsX;

- BbIOMpATh Ha OCHOBE OMOJIOIMYECKHUX 3HAHHI L€JE€BbIE M CMBICIOBBIE YCTAaHOBKU B
CBOMX JCUCTBMSX M IIOCTYIIKAX IO OTHOLICHHIO K JXHUBOM IPHUPOAE, CBOEMY 3I0POBBIO H
3/10POBBIO OKPYXKAIOLIHX;

- CaMOCTOSITENIbHO  OCYILECTBIATh IIO3HABATEIBHYI JAEATEIbHOCTb, BBIABIISTH
poOJIeMBbl, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIbHON JCSITEIBHOCTH
Y )KMU3HCHHBIX CUTYALHAX;

- CaMOCTOSITEJIbHO COCTaBJSATh IUJIaH PELICHUS MPOOJIEMbl C YYE€TOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPeNOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

- pacuIMpATh paMKH Y4eOHOIo IpeaMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;

- JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

- OLIEHUBATh NPUOOPETEHHBIH OIBIT;

- CcHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO HIMPOKOW 3pYAMIMU B PAa3HBIX
00JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

- JaBaTb OTYETHl O HOBBIX CHUTYyalUsiX, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
MOJICYUTHIBATh PE3YJIbTATHI PE3YJIbTATOB;

- BIQJETh HaBbIKAaMH I103HABATEIbHOW peE(IEKCHH KaK OCO3HAHMS COBEPIICHHBIX
JeMCTBUI M MBICTUTEIBHBIX MIPOLIECCOB, X PE3YIbTATOB U OCHOBAHHM, MPUEMOB pedIeKCHn JUis
OLICHKH CHUTYallHii, BHIOOpAa BEPHOTO PEILIECHUS;

- YMETh OLIEHUBATh PUCKU U IPUHUMATD PEILIECHUS 10 UX MTOKA3aHUSIM;

- MOTHUBBI U BBIBOJIbI IPYTHX IIPU aHAIHU3E PE3YNIbTATOB AEITEIbHOCTH;

IIpunsiTue cedst U APyrux:

- IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTMX IIPHU aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIHUOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TO3UIUH JPYroro 4eaoBeka.

IIpenmeTHble pe3yabTaThl

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTrpaMMbl MO OHMONIOTMU Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI



JESITeLHOCTH TI0 MOJYYSCHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWHM B PAa3IMYHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS 0Opa3oBaTenbHOro npeamera «bwomorus» B 10
KJIacce JI0JKHBI OTPaXKaTh:

- c(hOpMHUpPOBAHHbIE 3HAHUS O MECTE U POJNIM OMOJIOTMH B cdepe HaydyHbIX 3HAHUH
0COOBIX HayK, B COBPEMEHHON €CTECTBEHHO-HAyYyHOM KapTUHE MHUpPa U HAy4yHOIO
MHUPOBO33PEHUS, O BKJIAJI€ POCCUIHCKUX U 3apYOEKHBIX YUEHBIX-OHO0JIOrOB B OMOJIOTHH Pa3BUTHS,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa /IS pEIIeHUs )KU3HEHHBIX 3a/1ay;

- YMEHME DPacKpbIBaThb COJIEpXKaHUE OHMOJIOIMYECKMX TEPMHUHOB M IOHATUH: KU3Hb,
KJIETKa, OPTaHu3M, TshKesble (00MeH 00pa30BaHUs U MPEBPALICHUS YHEPTUH), TOMEOPET YL,
YPOBEHb  OpraHU3allMd  JKUBBIX  CHUCTEM,  CAMOBOCHpPOM3BEACHUE  (PEHmpOoAyKLUs),
HaCJIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

- YMEHHE u3jaraTb OMOJOrMYeCKHe TeOpUH (KJIETOYHasi, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpajbHas JorMa MOJEKyJsipHOoW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBunoBa) n yuenus (0 HeHTpax MHOrooOpa3oBaHMs U BO3HUKHOBEHUS KyJIbTYPHBIX pacT€HUI
H. U. BaBunosa), onpeeneHue rpaHul UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

- yMEHHE BJIaJeTh METOJaMHM HAy4YHOIO II03HaHWs B Ouojoruu: HaOIIOAECHUE U
ONMCAHHWE PAa3JIMYHBIX CHCTEM, IIPOLIECCOB M SIBICHUM, OpraHu3alus M IpPOBEACHUE
OMOJIOTHYECKOI0 SKCIEPUMEHTA, BBIIBUKEHHE MPEAINOJIOKEHUH, BBIIBICHUE 3aBHCUMOCTH
MEX/ly U3BECTHBIMU BEJIMYMHAMH, ITOJTYYEHHUE PE3YNIbTaTOB, UCIOJb30BAHNE HAYUYHbIX IOHATHUH,
TEOPH U pe3ysIbTaTOB, YMEHHE JeJIaTh BHIBOJIbl HA OCHOBAHUU JOXOMbI

- OCOOCHHOCTH BBIJIENIATH CYIIECTBEHHBIC NMPH3HAKU BHPYCOB, KIETOK MPOKAPHOT U
9YKAapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHOB, OCOOEHHOCTH IIPOLECCOB:
IpEBpallleHUe U NPEBpAICHUE OHHEPrud B pa3BUTHE, (OTOCHMHTE3a, IJIACTUUECKOIO U
9HEpPreTH4eckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, MeHo03a, OMJIOJOTBOPEHMSI, Pa3MHOMKEHHUS,
MHAMBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

- yMEHuEe TMPHUMEHATh 3HAHMUA JJ [OHMMAaHUs OWOJOTMYECKUX MPOLECCOB U
MCIIOJIb30BaHUs, /ISl MPAKTUYECKUX PELICHUN B MOBCEAHEBHOW >KM3HM C LIEJIbIO 00ECIIEUEHUS
0€30IIaCHOCTH CBOETO 37I0POBbS M 3JI0POBbsSl OKPYKAIOIIMX JIIOAEH, BBIIBICHUE HOPM
rPaMOTHOIO TMOBEJAEHUS B MPUPOJHBIX YCIOBHSX, TOHUMaHHE HEOOXOAUMOCTH MCIOJb30BaHUS
COBPEMEHHOM  Ouojorud ¥ OWOTEXHOJOTMH AN JIOCTUKEHHS  €CTECTBEHHOI'O
MPUPOIONOIB30BAHUS;

- yMEHHE pelaTb OCHOBHBbIE TI'€HETHYECKHE 3aJayd Ha MOHO- U THOpHIHOE
CKpeIllMBaHKE, CLEIUICHHOE MCCIIE0BAHNE, COCTABIEHUE CXEM MOHOTMOPUIHOTO CKPEUIMBaHUS
JUIsl TIpEICKa3aHusl HacleJOBAHUS IPU3HAKOB y OPTaHoOB;

- YMEHHE NPOBOIUTH JIaDOpaTOPHBIE U MPAKTUYECKUE pabOThI, COOII0aTh pU padoTe ¢
y4eOHBIMH ITPABUIIAMHU U TAOOPATOPHBIM 00CYKICHHEM;

- yMEHHME OLEHHBaTh M HHTEPNPETUPOBAaTh HHPOPMAIUI0 O OHOJOTHYECKOM
COJIepKAHMH, BKJIIOYAIONIYIO IICEBJIOHAyYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
oOuMpHOI MH(pOpPMaLIMY, HAYYHO-TIONYJISPHbIE MaTE€pPHalIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

- YMEHHE CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCIMOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.

IIpeameTHbIe pe3yjbTaTbl OCBOCHUsI 00Opa3oBarenbHOro npeaMera «buonorus» B 11
KJIacce JIOJDKHBI OTpaXkaTh:

- c(hOopMHUpPOBaHHbIE 3HAHUS O MECTE U POJNM OHUONIOTMH B cepe HaydHbIX 3HAHUN
0COOBIX HAayK, B COBPEMEHHOM €CTECTBEHHO-HAyYyHOW KapTHHE MHUpPAa U Hay4dHOTO
MHUPOBO33PEHUS, O BKJIaJI€ POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-ONOJIOTOB B OMOJIOTHH Pa3BUTHA,
(GyHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa sl pEIIeHUs )KU3HEHHBIX 3a71ay;

- YMEHHE pAacKphIBaTh COAEpP)KaHUE OHOJIOrMYECKHMX TEPMHMHOB M TOHSATHHA: BUJ,
NOMyJSIMsl, TeHO(OHA, HBOJIOUMS, JBUXKYIIHME CUJIbl ((paKkTopbl), HPHUCIOCOOIECHHOCTh
HBOJIIOIIMM OpTaHu3Ma, BUI000pa30BaHUE, HKOJOTHUECKUE (DAaKTOPBI, SKOCHCTEMA, TPOAYLICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs, YKOJIOTHIYeCKas MupaMuia, OnoreomneHos, onocdepa;



- YMEHHE H3JIaraTh OMOJIOTMYECKYIO0 Teopuio (dBomtormonHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpUs DHBOJIOIMM), 3aKOHOMEPHOCTHM U PacCMOTPEHHUs (3apOoJbILIEBOIO
cxoactBa K. M. bopa, uepenoBaHMs OCHOBHBIX HallpaBleHMH dBomonuu nyreil A. H.
CeseprioBa, yuenus o 6uocepe B. 1. BepHaackoro), onpenenenrue rpaHull UX MPUMEHUMOCTH
K KUBBIM CHCTEMAM;

- yMEHHME BIaJeTh METOJaMHM HAy4yHOrO II03HAHHS B OWOJIOTMHM: HAOIIOJCHHUE H
ONMCAHHWE PA3JIMUYHBIX CHCTEM, IIPOLECCOB M SBJICHUN, OpraHu3alMs U IPOBEJICHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBUKEHHE MPEAINOJIOKEHUH, BBIIBICHUE 3aBHUCUMOCTH
MEXly U3BECTHBIMHU BEJIMYMHAMH, ITOJYYEHHUE PE3YJIbTaTOB, UCIIOJIb30BaHNE HAYUHBIX OHITHUMH,
TEOPHH U pe3ysIbTaTOB, YMEHHE JeJIaTh BHIBOJIbI HA OCHOBAaHUM JOXOMbI

- YMEHHUE BBIICIATH CYIIECTBEHHBIE MPH3HAKH CTPOCHUS OUOJIIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUHI, NPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTr€OLIEHO30B M 3KOCUCTEM,
0COOEHHOCTEH  IMPOIECCOB:  HACIEICTBEHHOH HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHusl, NPUCIOCOOTIEHHOCTH OPraHoOB, JEHCTBUS SKOJIOIHUYECKHX (aKTOPOB HATYPHI,
IepeHoca MOABEPKEHHOCTU U MOTOKA YHEPIMM B IKOCHCTEMAX, aHTPOIIOTEHHbIE U3MEHEHUS B
9KOCHCTEMAxX CBOEH MECTHOCTH, KpYrOBOPOTHI U OMOr€0XUMHUYECKUE IIUKIIBI B OHochepe;

- yMEHHE NpPUMEHSTh 3HAHHUA s OOBSICHEHUS OHOJIOIMYECKHX IPOLECCOB U
UCIIOJIb30BaHUs, Ul MPAKTUUYECKUX PELICHUN B MOBCEJHEBHOM KU3HU C LIE€JbI0 0OecreueHus
0€30MaCHOCTH CBOEro 3J0pOBbS M 3/10pOBbS OKPYXKAIOIIMX JIIOJEH, BBIABICHUE HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOI ouosoruu JUIst €CTECTBEHHOI'O
IPUPOONOIb30BAHNUS;

- YMEHHE peliaTh OCHOBHBIE OWMOJIOTHYECKHE 33a/1a4M, COCTABIATH CXEMBI IEpeHoca
BKJIIOYEHHUS ¥ SHEPTHH B HKOCHCTEMaX (LENH MUTaHUsA);

- YMEHHE NPOBOIUTH JIaDOpATOPHBIE U MPAKTUUYECKUE pabOThI, COOII0aTh IIpU padoTe ¢
y4eOHBIMU IIPABUIIAMHU U JTAOOPATOPHBIM 00CYKICHUEM;

- yMEHHE OIICHMBAaTh M HWHTEPIPETHPOBATH HH(OpPMAIMIO O OHOJOTHYECKOM
COJICpKAHNH, BKJIIOYAIOIIYI0 IICEBJIOHAYYHBbIE 3HAHUS M3 PA3JIMUYHBIX HCTOYHMKOB (CpeacTBa
yBEIMYEHUST WHPOpPMALUK, HAYYHO-TIOMYJISPHBIE MAaTepHajbl), HACTpaWBaeMble TIJI0OAIBHBIC
9KOJIOTHYECKHE NPOOIEMbl COBPEMEHHOCTH, (POPMHUPYIOIIMECS IO BBISBICHUIO K HUM BBICOKOH
IUIOTHOCTH;

- yYMEHHE CO3/laBaTb COOCTBEHHbIE MHCBMEHHBIE M YCTHBIE COOOLIEHMs, 00001Ias
OMOJOTMYECKYI0 HMH(POpPMAILMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

TemaTnyeckoe nIaHMPOBaHUE

10 kanacc
Ne || HazBanue pa3zaenoB u TeM KonnuecTBo 4acos OnexTpoHHbIE (U POBHIE)
n/m MPOrPaMMBbI Beero| Kontpors || ITpakTiec o0pa3oBaTenbHbIE PECYPCHI
HbIE  ||KHe paboThI
paboThI
1 |buonorus xak Hayka 2 0,5 OI'UC «Mos HIKOJIaY
(YuuBepcanbHast 6ubauoreka
1 poBOrO
00pa30BaTeNbHOT0 KOHTEHTA)
2 |KuBple cucrempr w wux| 1 OIN4(¢ «Most ITKOJIa
OpraHu3aluu (YuauBepcanpHast OnbIuoreka
udpoBoro
00pa30BaTeNbHOTO KOHTEHTA)
3 | Xumuueckuir coctaB wu|| 8 1 1 OI'ucC «Most LIKOJIa
CTPOEHHUE KIIETOK (YauBepcanpHas Oubiamoreka
1 poBOro
00pa30BaTeNbHOT0 KOHTEHTA)
4  |DKusneneareabHOCTD 6 1 dI'UC «Mos LIKOJIAa»
KJIETKH (YHuBepcanbHas OubInoTeKa




Ne || HazBaHue pa3aesioB U TeM KonnuecTBo vacos ‘ DnekTpoHHbIC (IU(PPOBHIE)
n/n IIPOrpaMMbl Beero| Konrposs || ITpaktuuec o0pa3oBaTeNbHbIE PECYPChHI
HBIE KHe paboThI
paboThI
(G poBOro
00pa3oBaTebHOIO0 KOHTEHTA)
5 |[Pa3mHOxeHUE ul 5 1 OI'NC «Most HIKOJIa»
WHIUBUIYAIBHOE Pa3BUTHE (YuauBepcanpHast Onbauoreka
OpraHoB U(PPOBOTO
00pa30oBaTeLHOTO KOHTEHTA)
6 ||HacnencrBeHHOCTH ul| 8 15 OI'UC «Mos LIKOJIa)
W3MEHUYUBOCTH OPTaHOB (YuauBepcanpHast Onbmuoreka
udpoBoro
00pa3oBaTeLHOTO KOHTEHTA)
7 ||Cenexuust OpraoB.| 3 1 OI'mcC «Most LIKOJIa
OcHOBBI OMOTEXHOJIOTHH (YuuBepcanbHast 6ubanorexa
1 (poBOTO
00pazoBaTeIbHOIO0 KOHTEHTA)
‘ 8 HPe3epBHoe BpeMs H 1 H H H
OBIIEE KOJIMYECTBO 34 3 4
YACOB I10 ITPOTPAMME
11 kaacc
Ne || Ha3Banue pa3zznenoB u TeMm KomnuecTBo yacos OneKTpoHHbIE (HUPPOBLIE)
n/n IPOTPaMMBI Beerol|[Kontporms |[ TTpakTuuec 00pa3oBaTelbHbIC PECYPChI
HBIC KHe paboThI
paboThI
1 |9Bomrormonnas 6uomnorusi | 9 1 1 OIruc «Most IITKOJIa
(YuauBepcanbHast 6ubamoTeka
udpoBoro
00pa3oBaTeNbHOT0 KOHTEHTA)
2 |[Bo3HukHOBeHUE ul| 9 1 0,5 DI'UC «Mos IIKOJIa»
pa3BUTHE KU3HU Ha 3emiie (YuauBepcanbHast 6ubamoTeka
udpoBoro
00pa3oBaTeNbHOTO KOHTEHTA)
3 ||Opranu3zmsl u| 5 1 OI'NC «Most IIKOJIa»
OKpY>Karoias cpeaa (YauBepcanbpHas Oubianorexa
1 poBOro
00pa30BaTeNbHOT0 KOHTEHTA)
4 ||CoobmecTBa u| 9 1 OI'rC «Most IIKOJIa
AKOJIOTHYECKUE CUCTEMBI (YuauBepcanbpHast 6nbamoreka
ndpoBoro
00pa3oBaTeNbHOTO KOHTEHTA)
‘ 5 HPe3epBHoe BpeMs H 2 H H H
OBIIEE KOJIMYECTBO 34 3 2,5
YACOB I10 ITPOTPAMME

Yuer nporpaMMbl BOCIIUTAHUS
NpH pa3padoTKe TEMATHYECKOI0 IVIAHUPOBAaHUs y4eOHoro npeamera «buosorus»

H JInyHoCTHble YY /[

H OnpegaenseTca B npouecce pa3paboTku cueHapus H

dopmbl




Kak4oro ypoKa

BocnuTbiBatowmim
noteHuman
coaepaHus
y4yebHoro npeameTa

ObpasoBaTesibHble
TeXHO/I0TUK

BOCMMUTbIBAOLLMX
Yy4Y€OHbIX 3aHATUN

CamoonpegaeneHue /
naTPMOTU3M,
rpax4aHCcTBEHHOCTb,
coumanbHasn
CONNAAPHOCTb

BocnutaHue
rpa*kAaHCTBEHHOCTHU U
naTpuoTM3ama Ha
npUMepax *KU3HU U
[eaTenbHoCTU
POCCUMCKUX YYEHDIX,
BHecCLIMX 6obluon
BKNaZ B pasBuUTHE
6unonorumn

TexHonormm
Kputunyeckoro
MbILWAEHUA.
NKT

Lenosasa urpa
«YyeHble
npoT1ue mmdos
Hayku 20 BeKka»

CmbicnoobpasoBaHune /
TpYA, v TBOPYECTBO,
HayKa

dopmunposaHue
Hay4HOM KapTUHb
MUpa, B/lageHue
KY/NbTYypOH,
COo34aHHOM
BOKpYr
XUMUN,
PeweHwne 3agay
npodeccnoHanbHoro
" TpyZoBoro
BOCMMTAHMSA

npeamerta

TexHonoruu
npobaemHoro obyyeHus.
MpoeKTHble TEXHONOTUM

Aunckyceuna
«BaxHelwue
OTKPbLITUA B
obnactu
reHeTUKN»

HpascTBEHHO
3TNYeCKan

opueHTauma /

npupoaa,
YyesoBeYecTBo,
3[,0pOBbIN 06pa3 KU3HK

BocnutaHue
3KOJI0TMYECKOTro
CO3HaHMA,
OTBETCTBEHHOE
OTHOLLUEHME K cBOEMY
340pPOBbIO,
noTpebHOCTb

B aKTMBHOM n
340pOBOM obpase
KM3HKW, OTKas  oT
BpeAHbIX NPUBbIYEK

3p0poBbecbeperatolme.
MNeparoruka
COTPYyAHMYECTBa

CoumanbHas
aKkums «YoTHbIM
LBOPUK»

B (denepanbHbIX M perMoHaJIbHBIX MPOIENYypax OLEHKH KauecTBa OOpa3oBaHMs
UCTONb3yeTCsl MepeueHb (KOoAu(HUKATOp) paclpelesieHHbIX 10 KiaccaM IpOBEpsSEeMBIX
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON NpPOrpaMMbl CPEIHETO
o011ero o0pa3oBaHus U HJIEMEHTOB CO/IEPKaHU 110 OMOJIOTHH.

IIpoBepsiemble TPEOOBAHUSA K Pe3y/1bTATAM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (10 kiaacc)

Kon [TpoBepsieMble peAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MPOTPaMMBI CpETHEr0 001IIeT0 00pa30BaHUS
ro
pe3ynbTara
1 CdopmupoBaHHOCTh 3HAHUW O MECT€ U POJU OHOJIOTHH B CHUCTEME HAay4HOI'O

3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa M HAYYHOTO MHUPOBO33PEHHS; O BKIIAJIE POCCHUICKHX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTUH; (YHKIHOHAIHHON
TPaMOTHOCTH Y€JIOBEKa JIJIsl peIISHHsI )KU3HEHHBIX 3a1a4

2 YMmenue PacCKpbIBATb COACPKAHUC OMOJIOTHYECKUX TCPMHUHOB U MMOHSTHM: KHU3Hb,




KJIETKa, OpraHu3M; MeTa0onu3M (OOMEH BEIIEeCTB M IPEBpAIICHUE SHEPTUH),
romMeocTa3d (caMoperynsuusi), YpOBHEBas OpraHM3alUs JKUBBIX CHCTEM,
CaMOBOCITpOU3BeieHNE (PErpOoayKIIHs), HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT
U pa3BUTHE

YMmenue wu3narath OHONOrMYeckue Teopuu  (KJIETOYHas, XPOMOCOMHAs,
MyTanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBuiiosa) u yuenus (o
LIEHTpaX MHOrooOpa3usi M NPOMCXOXKAEHUS KyJIbTypHbIX pacreHuit H. U.
BasuiioBa), onpeenaTh rpaHulbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAaM

Vmenue BJIaACTh METOJaMH HAYYHOI'O ITO3HAHHUSA B ouonoruu (Ha6J'IIO,Z[eHI/Ie u
OIMMUCAHUC KUBBIX CHUCTCM, IMPOLCCCOB U SIBJIGHPlfl; opraHu3anusa U NpOBCACHUC
OHOJIOrMYECKOI0 OKCIICPUMCHTA, BBIJIBHKCHUC TUIIOTE3bI, BBISABJICHUC
3aBUCUMOCTH MCXKAY HCCICAYCMbBIMU BCINYHMHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YJIbTATOB, MCIIOJIBb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ M 3aKOHOB, YMCHHUC
ACJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]ILTaTOB)

YMeHue BBIIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT H
OYKapuoT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OPraHHU3MOB; OCO6€HHOCTI/I
MPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS SHEPTHU B KJIETKe, (DOTOCHHTE3A,
IUTACTHYECKOTO M DHEPreTHYecKOro oOMeHa, XeMOCHHTEe3a, MHTO03a, Meio3a,
OILJIOJIOTBOPEHHMSI, Pa3MHOKEHHSI, WHIMBUAYAILHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3)

YMenune INPUMCHATH IIOJYYCHHBIC 3HAHUA OJId 00BSACHEHNST OMOIOTHYECKUX
IIPOLIECCOB U SBJICHUM, JUISI HPUHATHS NPAKTUYECKUX PELICHUN B MOBCEJHEBHOM
KHU3HU B LeEIsIX oOecrneyeHus: O€30MacCHOCTH CBOErO 3/I0pOBbS U 3/10pPOBbS
OKpYXKaloIMX JroAed, CcoONI0JIeHHsI HOpPM TIpaMOTHOIO IIOBEIECHUS B
OKpY>KaloIllel MPUPOJIHON Cpelie; MOHMMaHUEe HEOOXOJIMMOCTH HCIOJIb30BAHUS
JOCTH)KEHUM COBPEMEHHOM OMOJIOTMH M OMOTEXHOJOTMH ISl PallMOHAJIBHOIO
MIPUPOJIOTIONE30BAHUS

YMmenue pemaTth 3JICMCHTAPHBIC TCHETHUYCCKUC 3a/laY Ha MOHO- U I[I/II"I/I6pI/II[HOG
CKpC€IIMBAaHUE, CUCIIJICHHOC HACIICAOBAHUC, COCTABIIAATh CXEMbI MOHOFI/I6pI/II[HOFO
CKpCHIuBaHuAd IJIA IPCACKa3zaHud HACIICAOBAHUA TPU3HAKOB Y OPIraHU3MOB

YMeHue BBINOIHATH JIAOOpaTOpHBIE M MpakTHUYEeCKHe pPaboThI, COOIIOIAThH
IpaBuia Mpu paboTe ¢ yueOHBIM U 1a00paTOpHBIM 000pYJOBAHUEM

YMeHHe KpUTHMYECKH OLEHMBaTb M  HHTEPHPETHPOBATh  MH(POPMAIUIO
OMOJIOTMYECKOTO COJACPXKAHUSA, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pa3nuyHbIX UcTOYHMKOB (CMMU, Hay4dHO-TONYJIsIpHBIE MaTepHalibl); ITUYECKHE
aCMEeKThl COBPEMEHHBIX UCCIIEJOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUU

10

YMeHue coszaBaTh COOCTBEHHBIC TUCHMEHHBIE M YCTHBIE COOOIIEHUS, 00001Ias
Omosornueckytro WH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh TOHATUHHBIN ammapar OMoJI0oTuu

IIpoBepsiemble 31eMeHTHI coaep:kanus (10 kiacc)

Kon

[TpoBepsiemMbIil 2IeMEHT COAEpKaHUS

buonorus kak Hayka

1.1

buonoruss - Hayka o xuBoi mnpupoge. Ponp Ouonormu B (HopMUpOBaHUU




COBPEMEHHOM Hay4YHOH KapTHHBI MUpa. CucTemMa OHOIOrHYeCKHX HayK

1.2

MeToapl TIO3HAHUS JKUBOW MPUPOABI (HAONIOIEHUE, SKCIIEPUMEHT, OINHCAHUE,
M3MEpeHHe, KiacCupUKaIKsa, MOJEIUPOBaHKUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX )

J’KuBble cuCTEMBI U UX OopraHu3anus

2.1

Xusble cructemMbl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CBOWCTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

VYpoBHM OpraHu3zanuy OHMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KIIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHbIN

XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH

3.1

XUMHUYECKUA COCTAaB KJIETKU. XHMHUYECKHE DJIIEMEHTBI: MAKPOJJIEMEHTHI,
MHUKpO3JeMeHThl. Boaa u wMuHepanbHble BemiecTBa. @DOyHKUUMU BOABI H
MUHEpaJIbHBIX BElIECTB B KieTKe. [loanepxanue ocMoTuueckoro 0ajgaHca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI - MOHOMEpHI OEJIKOB.
HezameHnMble U 3aMEHHMbIE aMUHOKHUCIOTBL. AMHHOKHCIIOTHBIA COCTaB.
VYpOBHM CTPYKTYpbI OEITKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAs, TPETUUHAS U
YEeTBEpTUYHAsL CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonormueckue
GbyHKIIN OEIKOB.

®epMeHTHl - Onosiornueckue Karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
LeHTp, cyoOcrpatHas cnenuduuHocts. Kodepmentsl. Buramuubl. Otinuuuns
(epMEeHTOB OT HEOPraHMYECKMX KaTaIn3aTOPOB

3.3

VYrieBoasl: MOHOCaXapuIbl (TIIOK03a, prubo3a M Je30KcHpr003a), Aucaxapuisl
(caxapo3a, JakTOo3a) W THOJMcaxapuabl (Kpaxmal, TJIMKOTeH, IeJUII0JI03a).
buonoruueckue GyHKIUU YIIIEBOJOB.

Junuasl:  TpUraMuepuasl,  crepouabl,  Gocomunuasl.  [uapoduibHO-
runpodobHble cBoiicTBa. buonoruueckue ¢ynkiuu saunugoB. CpaBHeHHE
YTJIEBO/IOB, OEJIKOB U JIUIIM/IOB KaK MICTOUHUKOB SHEPTUU

3.4

Hyxnennoseie kucnorer: [JHK n PHK. Hykiieotuael - MOHOMEPBI HYKJIIEHHOBBIX
kuciotr. Crpoenne u ¢ynxuuu JJHK. Crtpoenne um ¢ynkuumum PHK. ATO:
CTpOeHHE U QPYHKIIUU

3.5

I_II/ITOJIOFI/ISI - HayKa O KJICTKC. Knerounas TEOopUs. MeTtoasl N3YUYCHUA KIICTOK

3.6

Knerka kak menoctHast kuBasg cucrema. OOmye Npu3HaKu KIETOK: 3aMKHYTas
HapyxHass MeMmOpana, monekynsl JJHK kak renermueckuil ammapar, cuctema
CHHTe3a OerKa

3.7

Tunsl K1€TOK: sykapuoTHyeckas U rnpokapuotuueckas. OCOOEHHOCTH CTPOESHHS
npokapuoTHuyecko  kineTku. Kierounas crenka Oakrepuil. CrpoeHue
AYKAPUOTUYECKON KIETKA. OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOM M
IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK - KIJIETOYHAas CTEHKA, TJIMKOKAIMKC, HUX
¢ynkuuu. [Tnazmarudeckas MemOpana, ee cBoiicTBa u ¢pyHkuuu. Lluronnazma u
ee opraHouabl. OgHOMEMOpaHHbIE OPraHOMbl KJIETKHU: SHAOIUIa3MaTHuYecKas
cerb (OIIC), ammapar ['onbmpku, au3ocombl. IlomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJIpUH, IIacTUAbl. [IponcxoxieHne MUTOXOHAPUN U IIJIACTH.
Bunsl mnactun. HememOpaHHBIE OpraHOMIbI KJIETKH: PUOOCOMBI, KIICTOUHBIH




LIEHTP, PECHUYKH, KI'YTUKU. DYHKIIMU OpraHOUI0B KIIeTKU. BKitoueHus

3.9

Snpo - perynsaTopHbi HeHTp kieTku. CTpoeHue supa: siiepHas 000J0dKa,
KapHOoIUIa3Ma, XPOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

H(PI?)HCI[CHT@J’IBHOCTB KJICTKHU

4.1

OOmeH BemecTB, WM METa00JIU3M. ACCUMWIAIUA (TJIACTHYECKU OOMEH) U
TUCCUMIIIALNS (PHEPTeTHUECKU OOMEH) - JIBE CTOPOHBI €AMHOIO Ipoliecca
MeTrabosm3ma. Tumbl oOMeHa BEIIeCTB: aBTOTPOGHBIN U rerepoTpodHbIid. Poib
(dhepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHHH SHEPTUHU B KIETKE

4.2

dotocunTte3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakuuu dhorocunTesa.
OddexTuBHOCTE PoTOCHHTE3a. 3HaueHUE (OTOCUHTE3a IS KU3HU Ha 3eMiie.
Bnusiaue ycnoBuid cpeiapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €0
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAUYEHHE XEMOCHUHTEe3a JUIs
KU3HH Ha 3emMIie

4.3

OHepreTudyeckuii oOMeH B KieTke. PacuieniieHue BeIIeCTB, BbIIEICHHUE U
aKKyMYJIMPOBaHUE DJHEPTUM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'muxomus. Bpokenne u ero Buabl. KucinopogaHoe okucieHue, WM KIETOYHOE
apIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO 0OMEHa

4.4

Peakiiun marpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peanuzanus
TCHEeTHYECKOW HMH(pOpManuu B KiIETKe. ['€HEeTHMYecKWid KO M €ro CBOMCTBA.
Tpanckpuniust - marpuunbiii cuate3 PHK. Tpancmsaums - OmocuHTe3 Oenka.
KomupoBanue amuHokuciot. Poss pubocom B 6GnocunTese Oenka

4.5

Heknerounsie ¢opmbl xu3HU - BHUpychl. Mcropust oTkpeitus BupycoB (.M.
VBaHOBckMii). OCOOEHHOCTH CTPOCHHUS M IKHM3HEIEATENbHOCTH BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, KUBOTHBIX M 4YEJIOBEKAa, BBI3HIBACMBIC
BUpycamu. Bupyc ummyHnonedpunura genoseka (BUY) - Bo3dynurtens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

PasMmHOXeHUE U WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

Knerounslii 1wk, WM >KU3HEHHBIM [HMKI KieTku. WHTepdaza u mMuTos.
[Tpouieccrl, mporekaromue B uHTepdasze. Permmkamnus - peakius MaTpHUHOTO
cuateza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HAOOp - KapHUOTHIIL.
JIUMIIONAHBIE ¥ TaIOMJIHBI  XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[uTosornyeckre OCHOBBI PA3MHOKEHUS W HHAWUBHAYAJbHOTO Pa3BUTHS
OpraHu3MOB.

Henenue xnetkum - muto3. Cragum muto3za. [Ipomeccel, mpoucxoasume Ha
pa3HbIX CTaAUSAX MUTO3a. buonornueckuii CMbICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHMsS OpPraHM3MOB: Oecrojioe M mosnoBoe. Buapl Oecnosioro
Pa3MHOXXEHHUS: [EeJIeHHE HaJABOE, IOYKOBAaHHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHUPOBaHHE OPraHNU3MOB, €r0 3HAUEHUE IS CEJIEKLIUU

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.

Meito3. Cragum wmeio3a. Ilpoueccel, mpoucxonsdiipe Ha CTaausx Menosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonormdeckuii cMbici U
3Ha4YCHHE MeHo3a




5.4

I'amerorenes - mporiiecc 0Opa3oBaHUS MOJOBBIX KJIETOK Y KUBOTHBIX. [lo10BBIE
KCJIE3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/IC " pa3BUTHUC IOJOBBIX KJIICTOK -
rameT (CriepMaTo30ul, SUIEKJIETKA) - criepMaTorene3 u ooreHes. OCOOEHHOCTH
CTPOCHHS SIMIIEKIIETOK U criepmaTo3ouoB. OmnogorBopenue. [laprenorenes

5.5

WunuBunyansHoe  pa3Butue  (OHTOreHe3). OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). DTanbl SMOPHOHAIBHOTO Pa3BUTHS y MO3BOHOUYHBIX KUBOTHBIX:
apoOiieHne, racTpyisiuus, opraHoreHes. [locramOpruonansHoe pasButue. THIBI
MOCTAMOPHOHAILHOTO PA3BUTHUS: NPSMOE, HENpsMoe (JTMYMHOYHOE). Briusaue
Cpenbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKACHHBIC
YPOACTBaA.

Poct um pasButme pacrennii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEeMEHHU, CTa/IUU PA3BUTHUS

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHN3MOB

6.1

IIpeamer u 3amauun reseruku. Mcropus pa3BuTHs reHeTUKH. Bkian poccuiickux
U 3apyOeXHBIX YYEHbIX B pa3BUTHE T€HETUKU. MeToabl TIeHETUKU
(THOPUTOTOTUIECKUHA, IUTOr€HETHYECKU, MOJIEKYJIIPHO-TEHETUYECKHIT ).
OcHOBHBIE TeHETUYECKHE NOHATH. ['eHeTndyecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B
cXemax CKpelMBaHUI

6.2

3aKOHOMEPHOCTH HAacJIeJIOBaHUs TMPU3HAKOB, yCTaHOBJIEHHble ['. Menaenem.
MounorubpuaHoe CKpelmuBaHue. 3aKOH €AUHOOO0pasusi THOPUAOB IEpPBOTO
nokosieHus. IlpaBuno 1OMUHMpOBaHUS. 3aKOH pacUICIUIEHUS MPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuHoe ckpeniyBaHue. 3aKOH HE3aBUCUMOIO HACJEIOBAaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKPEIIMBaHUA. AHAIU3UPYIOIIEe
cKkpemiuBaHue.  lcrosnb3oBaHME — aHAIM3HUPYIOIIETO  CKPELIMBAHUSA UL
orpezieNieHus] TeHOTHIIa 0CO0U

6.3

CuenneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuersjieHHOMY
HaclleJOBaHUIO TeHoB. Hapymenue croemieHus TI€HOB B pe3yJbTare
KpOCCUHIOBepa. XpPOMOCOMHAasl TEOpHsl HAaCJIEJCTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetnka mosna. XpoOMOCOMHOE OIpEJeNIeHHE M0ja. AyTOCOMBI U IIOJIOBBIE
XpoMocoMBl. ['omorameTHsle M rereporaMeTrHble opraHu3Mbl. HacnenoBanue
IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BUABl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HACIEICTBEHHAs.
Ponme cpeapl B HEHAcCHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpPUCTUKA
MOAU(DHUKAITMOHHON WM3MEHUYMBOCTH. BapualmoHHBIA psii W BapHallMOHHAS
kpuBasg. Hopma peakuuum npu3Haka. KoJIMYeCTBEHHbIE M KayeCTBEHHBIE
MpU3HAKU U UX HOpMa peaknuu. CBoHCTBa MOIU(DUKAIIMOHHONW U3MEHYHMBOCTH

6.5

HacnencrtBeHHas, MM TEHOTUIMYECKas, HW3MEHUMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJOBOW TMpOLECC - OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanMoHHas u3MeH4MBOCTh. Kiaccudukauus wmyrauuid:
T€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa N NpUYMHBI MyTalui. MyTareHHble
¢dakTopbl. 3aKOH TOMOJOTMYECKHX pPSAIOB B HACIIEACTBEHHOW H3MEHUYHMBOCTH
H.N. BaBunosa

6.6

I'enetuka uenoBeka. Kapuotun uenmoBeka. (OCHOBHBIE METOJbl T'E€HETUKU
YeJoBeKa: TeHEAIOTHYCCKHI, OJIU3HEILOBBIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKyIsapHO-TeHeTHueckuil. COBpeMEHHOEe ompeaeneHue
rCHOTHUIIA: ITOJJTHOITCHOMHOC CEKBCHUPOBAHNUEC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C




nomonipio [I[P-anammu3a. HacnencTBeHHble 3a00J€BaHHS YEIOBEKA: T'€HHBIC
00se3HU, OOJIE3HU C HACIEACTBEHHOU MPEIpacloNOKEHHOCTHIO, XPOMOCOMHBIC
oone3an. ComMaTHYECKWE W TEHEpAaTHBHBIE MyTanuu. [IpWHIMMBI 310pOBOTO
oOpa3a JKH3HW, JUArHOCTHUKU, NTPOMUIAKTUKA U JICUCHUS TEHETUYECKUX
OoJie3He. MeMKO-TeHeTHYeCKOe KOHCYIbTUPOBAHKE. 3HAYEHUE METUIIMHCKOM
TE€HETUKH B MPEJOTBPAILICHUH U JICUCHUHN T€HETUYECKHUX 3a00I1eBaHUI YeJIOBEeKa

CGJ’IGKHI/IH OpraHu3mMoB. OcCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W TIPOLIECC. 3apPOXKJCHUE CEICKUHUU W JOMECTHUKAIUs.
Yuyenne H.M. BaBwioBa 0 MEHTpax MPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. L{eHTphl MpOUCXO0XKACHHS TIOMAITHUX KUBOTHBIX. COpT,
opo/ia, ITaMM

7.2

CoBpeMEHHbBIE METO/BI CeNeKUUU. MaccoBblii U MHAMBHUIYAIbHBIM OTOOpHI B
CCJIEKIIMM pPacTeHUil M XKMBOTHBIX. OueHka 3kcrepbepa. bimskoponcTBeHHOE
CKpellMBaHue - MHOpuauHr. Yucrtas nuHusA. CKpellMBaHWE YUCTBHIX JIMHUH.
I'etepo3uc, win rubpuanas cuina. HepoacTBeHHOe CKpelMBaHue - ayTOPUAMHI.
OtnanenHas rubpuausanuss U ee ycnexu. VICKycCTBEHHBI MyTareHes u
[IOJIyYE€HUE TONMILUIONI0B. JIOCTMIKEHMsI CEJIEKLIMM DPACTEHUM, JKUBOTHBIX U
MHKPOOPTraHU3MOB

7.3

buorexHonorust kak orpaciib IPOU3BOJACTBA. ['€HHas HHXKEHepus. OTallbl
coznanust pexomOuHanTHOM JIHK m Tpancrennsix opranuszmos. Kiertounas
unxeHepus. Kiierounble  KynbTypbl. MUKpOKIIOHAJIBHOE  Pa3MHOKEHUE
pacrenuil. KiioHMpOBaHHE BBICOKOIIPOAYKTHUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. JKoJlorMueckue u studeckue mnpodnemel. MO - renernuecku
MOJU(UIMPOBAHHBIE OPTaHU3MbI

IIpoBepsiemble TPEOOBAHMA K Pe3y/1bTATAM OCBOCHHS OCHOBHOM
oOpa3oBarte/ibHOI nporpammebl 11 kiaacca

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOTpaMMBbI CpETHEro 0011IeT0 00pa30BaHUS

1

CpopMUpOBaHHOCTh 3HAHHI O MECTE€ W POJIM OMOJOTMM B CHUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMUpPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAyYHOH KapTUHBI MHUPAa W HAYYHOTO MHPOBO33PEHUS; O BKIJIAZEC POCCHUICKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH; (DYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBeKa JUIsl PEIICHHsI )KU3HEHHBIX 33124

YMeHue pacKkpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSATHMA: BUJ,
MOMYJISIKS, TeHO(OHMA, SBOJIOLMS, JBIXKYIIUE CUJIbI ((PaKTOphl) 3BOJIOLUH,
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BU1000pa30BaHKe, SKOJOTHUECKUE (HaKTOPHI,
OKOCHCTEMa, TPOAYIEHTHI, KOHCYMEHTBI, pPEIyIeHTHl, IeNH IHUTaHWUS,
HKOJIOTHYECKasi MUpamMKia, OMOreoeHo3, buocdepa

YMenue usnarath Ouojgorndeckue Teopuu (dBostorronHas teopus Y. lapsuHa,
CUHTETUYECKAasl TEOPHUS IBOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apObIILIEBOTO
cxoactBa K. M. bapa, uepenoBanus TJIaBHBIX HAaIPaBICHUN W MYTEW 3BOJIFOIUN
A. H. CesepnoBa, yuenus o Omocthepe B. WM. Bepnaackoro), ompenenstsh
TPAaHMIIBI UX TIPUMEHHUMOCTH K )KHBBIM CHCTEMaM




YmMmenue BJIaACTb MCTOJAaMHM HAYYHOI'O IMO3HAHHA B Oouoyoruu (HaGJIIO,[[eHPle u
OIMMUCAHUC KHUBBIX CHUCTCM, IMPOLCCCOB U ﬂBHeHHﬁ; opraHu3anus U MpOBCACHUC
OHOJIOrMYECKOT0 OKCIICPUMCHTA, BBIJIBUKCHUC TUIIOTE3BI, BBISABJICHUC
3aBUCUMOCTHU MCXKIAY HCCICAYCMBIMU BCIMYUHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHI;'I, TeopHI’I M 3aKOHOB;, YMCHHUEC
ACJIaTh BBIBOJbI HA OCHOBAHUU MOJTYUYCHHBIX pe3yanaTOB)

VYMeHHe BBIACIATh CYIICCTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTHUSCKHX
OOBEKTOB: BHJOB, MOMYJALUH, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTCOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEICTBEHHOM
MU3MEHYMBOCTHU, €CTECTBEHHOTO 0TOOpa, BUJ000pa30BaHUs, IIPHCIIOCOOIICHHOCTH
OpPraHW3MOB, JCHCTBUS HSKOJOTMYECKUX (AKTOPOB HA OPraHW3MbI, MEpeHOca
BCIICCTB M IIOTOKAa SHCPrUuM B OSKOCHUCTECMAX, AHTPOIIOTCHHBIX U3MEHCHU B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOTCOXMMHYECKHX
IIUKIIOB B Onocdepe

YMeHue NpUMEHATh IOJIyYEHHbIE 3HAHHUS JUIsl OOBACHEHMsS OHOJIOrMUYECKHX
IIPOLIECCOB U SIBJICHUH, JUIS IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KHU3HM B LeNAX obOecriedeHus: 0e30IaCHOCTH CBOErO 37I0POBbS U 370POBbS
OKpY)KalOIUX JIIOAEH, COONIIOJEHHMS HOPM TIPAMOTHOIO IIOBEICHHUS B
OKpy>Karollel NpUPOAHON cpejie; NOHMMaHHe HEOOXOIUMOCTH HCIOJIb30BaHUS
JNOCTHKEHUU COBPEMEHHOM ouonorun JUIsL paLMOHAIBHOTO
IIPUPOJOIOIB30BAHUS

Ymenue pemiaTtb SJICMCHTAPHBIC OHOJIOrnYecKue 3aga4u, COCTaBJIATH CXCMBI
IIEPCHOCA BCUICCTB U OHCPIUH B 9KOCUCTEMAX (uenn HI/ITaHI/ISI)

YMeHue BBINONHATH Ja0OpaTOpHble M IpaKTUYeCKue paboThl, COOIH0AATh
npaBuja Mpu padoTe ¢ y4eOHBIM U JTa00paTOpHBIM 000PYIOBAHNEM

YMeHHe KpUTHYECKHM OIEHHMBaTh W  HMHTEPIPETHUPOBaTh  MH(POPMAIUIO
OMOJIOTUYECKOTO COJEPIKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHHS U3
paznuuHbIX ~ McTouHukoB  (CMU,  HaydyHO-mONyNspHBIE  MaTepuabl);
paccMaTpuBaTh IJIOOAJIbHBIE HKOJOTMYECKUE IPOOJIEMBI COBPEMEHHOCTH,
(bopMHPOBATH O OTHOLIEHUIO K HUM COOCTBEHHYIO O3UIIUIO
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YMeHue co3iaBath COOCTBEHHBIE MIUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHMYECKYl0 HH(OpPMALMI0O H3 HECKOJIBKMX HWCTOYHUKOB, T'PaMOTHO
MCI0JIb30BaTh MOHATUHHBIN amnnapar OMoJ0ruu

IIpoBepsiemblie 3jieMeHTHI conep:xanus (11 kiace)

Kon

[TIpoBepsieMblil AIEMEHT COJIEPHKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  dBomonuu.  [lameoHTonornueckue:  MOCIENOBATEIBLHOCTD
IIOSABJICHUA BHIOB B MaJeOHTOJIOTHIECKOMN JICTOIMUCH, TIECPEXOJIHBIC Q)OpMLI.
buoreorpaduyeckue: cxoncTBO M paznuuue (ayH u (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOCTBA U PA3IUYUSI SMOPUOHOB Pa3HbBIX BUJIOB
[103BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, aHAJIOTHYHBIE,
pPYyIUMEHTAapHBIE OpPTraHbl, aTaBU3Mbl. MOJNEKYJIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX MyTeill y Bcex
OpraHn3MoOB




1.2

OpomormonHass  teopust Y.  JlapBuna. IIpennochbulkM  BO3HHMKHOBEHHS
TapBUHU3MA. J[BMKyIIHME CHIIBI 3BONIOUMU BUAOB 10 JlapBuHY (M30bITOUHOE
Pa3MHOKEHHE IIPH OTPAaHUYEHHOCTH PECYPCOB, HEONPEAEICHHAS U3MEHUYNBOCTD,
60pb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopus d3Bomoruu (CTD) M OCHOBHBIE €€ IOJIOKCHUSI.
MukposBomtonus. [Tomynsius kak eMHUIA BUAA U SBOJTIOLUU
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JIBukymue cuiibl (pakTophl) SBOMIONUM BUIOB B Mpupoae. MyTalHOHHBIN
nporecc U KOMOMHATUBHAs M3MEHUMBOCTh. [lomynsiiioHHBIE BOJIHBI M JApeid
reHoB. M3omnsmusa u murpanus. EcrecTBeHHBIM 0TOOp - HampaBsitonui (hakTop
sBOIIOIMH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yiabTaT dBomonuu. [Ipumepsr
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U HANOANANTALINH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHOBHBIE (OPMBI BUO0OPAa30BAHNUS:
reorpaguueckoe, 3KOJIOrHIECKOe

1.5

Maxkpospomtorusi.  Dopmbl  dBoMOIMH:  QUIETHYECKas, JAUBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoOLUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JlonayuyHble TpEACTaBICHHUS O 3apOXKJICHUM >KU3HU. HayuHble rumnoressl
BO3HUKHOBEHMSI XKM3HM Ha 3emie: abuoreHe3 W mnaHcnepmus. XUMHYECKas
3BOJIOLHUSA. OKCHEPUMEHTAIbHOE TMOATBEPKACHUE XHUMHUYECKON 3BOJIOLHUU.
Hauanpubie sTansl 6uonoruueckor somoruu. ['mnoresa PHK-mupa. IlepBoie
KJIETKHU U UX 3BOIOLKA. POPMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaM U nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lanmeo3olickas 3pa W ee MepuoAbl: KEeMOPHHCKHIA,
OPIIOBUKCKHW, CWJIYPUWCKWW, JI€BOHCKHI, KAaMEHHOYTOJbHBIM, MEPMCKHUH.
Me3o0301¥icKas opa U €€ NIepUObl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo30iickass »3pa ®W €€ MNepuoAbl:  MaJNEOr€HOBBIM,  HEOTCHOBBIM,
AHTPOIOTEHOBBIN. XapakTEpUCTUKAa KiIMMara M TEO0JOTMYECKHX IPOLECCOB.
OCHOBHBIE 3Tallbl BOIIOIUN PACTUTENBHOTO U dKUBOTHOTO MUpPa. ApoMop(ho3bl y
pacTeHuid U KUBOTHBIX. [losiBI€HME, pacuBEeT M BBIMUPAHHME TPYMIH >KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue »HBojouud. OCHOBHbBIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB

2.4

DBoNIOIUS uenoBeKa. AHTPONOJIOTUS Kak Hayka. Pa3Butue mpenctaBieHUN o
IIPOUCXOXKACHUN 4YelloBeka. MeTtoasl m3ydeHusi aHTpornorenesa. Cxoacrtsa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATHUECKOE MOJI0XKEHHE YEIOBEKa.
JiBmxyue cuibl (akTopsl) aHTponorenesa. HaciencTBeHHas M3MEHUMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIecCTBEHHBI 00pa3 KU3HU, W3TOTOBJICHHWE OpYIUi
TpyJa, MBIIIJIEHUE, PEYD

2.5

OCHOBHBIE CTaguU W BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAJONMUTEKH, UYermoBek
ymensiid, Yenosek npsMmoxondmui, YenoBek HeaHaepranbCkui, Yenosek
pazymHblii. Haxoqku HMCKOMmaeMbIX OCTaHKOB, BpEMS CYILIECTBOBaHUS, 00JacTb
pacrpocTpaHeHHsl, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 KU3HHU, OpYAUs

2.6

Yenoseueckue packl. OCHOBHBIE OOJbILIKE pachl: eBporneouaHas (eBpas3uiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHaNbHA), MOHTOJIOUHAS (asmarcko-
amepuKkaHckasi). UepThl IpuCIocoOIEHHOCTH MPEACTaBUTENEH YETOBEYECKUX pac




K YCJIOBUSIM CcylecTBOoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsbl 1 OKpyXarouias cpeaa

3.1

Okoyorus Kak Hayka. 3aJaud M pasfesibl AKOJIOTHU. MeTOAbl 3KOJIOTHYECKHX
UCCIIEIOBAaHMH. DKOJIIOTHYecKoe MUpOBo33peHue. Cpebl 0OUTaHHsI OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/IyIIIHAs, TIOYBEHHAs!, BHYTPUOPTraHU3MEHHAs

3.2

Okonorndyeckue  (akropel. Kiaccudukanms — sKomorndeckux — (aKTOpOB:
abmoTnueckre, OMOTHYECKHME M AaHTPONOTeHHBIE. JleficTBHME SKOIOTMYECKUX
(hakTOpOB HA OPTAHU3MBI

3.3

AbGunornueckue (HakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenus opraHu3MoB K  JeHCTBHIO aOMOTHMYECKHUX  (aKTOPOB.
buonornueckue puTMsl

3.4

buotnueckue Qaxtopel. Buasl OmoTHuecKkux B3aMMOAEUCTBUN: KOHKYPEHIIHS,
XHUITHAYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMEHCAIN3M (HaXJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3Mm. 3HaueHHe  OHOTUYECKUX
B3aMMOJICHCTBUI /17151 CYIIECTBOBAHUSI OPIraHU3MOB B IIPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU TNOITYJIAIINH. OCHOBHBIE I10Ka3aTciin
MomyJjdauuu: 4YUCJICHHOCTb, IINIOTHOCTH, POXIAACMOCTb, CMCPTHOCTbH, IIPHUPOCT,
MuUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJISILIUA U €€ PETYJIsILIUs

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3moB - OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHUOBasd,
NpOCTpaHCTBEHHAasA, Tpopuueckass (mumieBast). Buapl-momuHanTel. CBS3M B
ouoreHose

4.2

Okonorndyeckue cuctembl  (3kocuctembl). [lonstue 006 »skocucteme H
ouoreoreHo3e. @DYHKIMOHAIbHbIE KOMIOHEHTbl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U OTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHM OHKOCHCTeMbI. [luileBble Lemu M CETH.
OCHOBHBIE TIOKa3aTeJId SKOCHCTEMBI: OHOMacca, MPOAYKIHUS. DKOJIOIMYECKHe
MUpaMHIbl: TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBoOICTBa 53KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALUs, pa3BuTue. Cykueccus

4.3

[Ipupoanbie 3KO0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMAa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONIOT€HHBIE 9KOCUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMsl.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak daktop ycroiunBocTH dKocucteM. CoxpaHeHHue
OM0JIOrNYeCKOro pazHooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctraB U CTPyKTypa
oumocdeprl. XKuBoe BemectBo U ero ¢yHkiuun. OcodeHHOCTH OHMOchephl Kak
rno0anbHOM 3KocUcTeMbl. JlMHaMuueckoe paBHOBecHe W oOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEMIECTB U OHMOTCOXUMHUYECKHE IHKIBI AJIEMEHTOB
(yraepona, azota). 30HaIBHOCTH OHOCc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UenoseuectBo B Omocdepe 3eMian. AHTPOMOTCHHBICE M3MEHEHUs1 B Omocdepe.
['mobanpHBIE YKOIOTHYECKHE TTPOOIIEMBI.

OcHOBa palMOHAJIBHOTO  yIpaBICHHWS MPUPOAHBIMH pecypcaMd M HX
UCToNib30BaHue. JJoCTHKeHUsT OMOIOTHH U OXPaHa MPUPOJIBI




Jlns mpoBeneHUs] €IUHOr0 TOCYAAapCTBEHHOro sk3ameHa mo Ouonoruu (EID mo
OMOJIOTHH) MCTIOJIb3yeTCs TMepeueHb (KoaudukaTrop) mpoBepsieMbIX TpeOOBaHUN K pe3yibTaTam
OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMBI CpeIHEro oomero ooOpa3oBaHus U
3JIEMEHTOB COJEP KAHUS.

IIposepsiembie Ha EI'D nmo Omosioruu TpedGoBanus
K pe3yJibTaTaM 0CBOEHHs OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero o01ero o0pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
IIPOBEPSEMO 00pa30oBaTeNIbHONM IPOrpaMMBbl CpeTHEr0 001Iero oopa3zoBaHus
ro
TpeOoBaHUs
1 ChopMupoBaHHOCTh 3HAaHMH O MecTeé U poidd OWOJOTHH B CHUCTEME

€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOH €CTeCTBEHHOHAYYHOMH
KapTUHBI MHpPA, B ITIO3HAHUHW 3aKOHOB MNPUPOJbI U PCHICHUHN KU3HCHHO Ba’XHBIX
COLIMAJIbHO-ITUYECKHX, HKOHOMHYECKUX, HKOJIOTUYECKUX npodiem
YeloBeYeCTBa, a TakkKe B PEIIEHUUM  BOIPOCOB  PALUOHAIBHOIO
IPUPOJIOIIOIB30BaHNSA, B (DOPMUPOBAHUM LIEHHOCTHOI'O OTHOILEHHS K IPUPOAE,
OOIIECTBY, YENOBEKY; O BKJIAZC POCCUHUCKUX H 3apyOeKHBIX YUEHBIX - OHOJIOTOB
B Pa3BUTHE OUOJIOTUU

2 Bnagenue cucremoil 3HaHMII 00 OCHOBHBIX METOJaxX HAy4yHOro IIO3HAHUS,
UCTOJB3yEeMBbIX B OHOJIOTHYECKUX HCCICOBAHUSX IKHBBIX OOBEKTOB U
9KOCHUCTEM (ONHUCaHWe, W3MEpPEHHE, IMPOBEIEHUE HaOII0AeHN); crocobaMu
BBISIBJICHUS M OIICHKU aHTPOIIOTEHHBIX U3MEHEHHUI B TIPUPO/IC.

VYMmenne BBIIBUT'aThb TUIIOTE3HbI, ITIPOBEPATH ux OKCIICPUMCHTAJIbHBIMU
cpeacTBaMu, (OPMYJIHPYs 1ElIb HCCICIOBAHUS, aHAIU3UPOBAThH IOJTYYCHHBIC
PE3YIbTATHI U 1€JIaTh BBIBObI.

BrisiBeHre 3aBUCUMOCTH MEXKAY HCCIEAYEMBIMH BEIUYMHAMH, OOBSICHEHUE
IMOJIYYCHHBIX PE3YJIbTATOB H q)OpMy.]'II/IpOBaHI/Ie BBIBOJAOB C HCIIOJB30BAHUEM
HAyYHBIX TIOHATUMN, TEOPHA U 3aKOHOB

3 YMeHue BiaZeTh CHCTEMOW OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIararoume OUOJOTUYECKHE TEPMUHBI U TOHATHS (KU3Hb, KIETKa,
TKaHb, OpPraH, OpraHu3M, BHUJ, MOIMYJALUS, SKOCHCTEMa, OUOIIeH03, Ouochepa;
MeTa0oJiu3M, TOMEOCTa3, KIETOYHBIH HWMMYHUTET, OWOCHMHTE3  Oelika,
OMOMOIMMEpPBI,  TUCKPETHOCTb,  CaMOpPETyJslLUs, CaMOBOCIIPOU3BENIEHHE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouosiornyeckue teopuu: kierouHas teopus T. IlIBanna, M. Ilneiinena, P.
Bupxosa; kinoHanbHO-cenekTuBHOro ummyHnuteta I1. Opnux, U. . Meunukosa,
XpOMOCOMHasi TeopHsl HaciencTBeHHocTH T. MopraHa, 3aKOH 3apOJbIILIEBOTO
cxonctea K. bapa, sBomonmonnas teopus Y. JlapBuHa, CHHTeTHUYECKas: TEOPHUs
HBOJIIOIMH, Teopusi aHTpornoreHe3a Y. Jlapsuna; Teopust OuoreoneHoza B. H.
CyxkaueBa; yuenue H. . BapunoBa o neHTpax MHOrooopas3usi 1 MpoOUCXOKICHUS
KyJIbTYpHbIX pacTeHuid, ydeHue A. H. CeBeproBa O HyTsAX M HaIpaBJICHUSX
sBomtonuu, yuenue B. WM. Bepranckoro - o 6uocdepe); 3akoHbI (eqnHO0Opa3ws
IIOTOMKOB TIEPBOTO TOKOJEHMSI, PACLIEIUIEHUs TPU3HAKOB, HE3aBUCHUMOIO
HacyeoBaHus Mpu3HakoB . MeHnaens; ClemieHHOro HaclleJOBaH!Us TPU3HAKOB
U HapylleHMs cuemieHuss reHoB T. MopraHa; romMojoru4eckux psjoB B
HacneACTBEHHOM m3MeHunBocTH H. M. BaBuioBa; reHETHYECKOTO paBHOBECHS
Jox. Xapau wu  B. BaiinOepra; 3apoxeimeBoro cxonactBa K.  bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuanMyMma FO. JInbuxa, SKOJ0THYeCcKOW MUPaMHIbl Yricesl, OMOMaCChI




U DHEPIUH);
runotessl (koarepatHor A. M. Onapuna, nepsuynoro Oynsona Jix. Xonneitna,
mukpochep C. Doxkca, pudozuma T. Yek)

YMeHue pemarh MOUCKOBBIC OMOJOTHYECKHE 3a/Jayd; BBISIBISATH MPUIHMHHO-
CIIEICTBEHHBIE CBSI3M MEXAY HCCIEAyeMbIMH OHOJIOTMYECKUMU OOBEKTaMH,
MpOLECCAMU U SIBJICHUSIMU; J€JaTh BbIBOJBI M MPOTHO3bI HAa OCHOBAaHHUH
IIOJIy4YE€HHBIX PE3yJIbTATOB;

COCTAaBJIATh T[ECHOTUIIMYECKUE CXEMbl CKPEIIMBAHWSA JUIA pPa3HbIX THUIIOB
HACJIEIOBAHUS IIPU3HAKOB Y OPraHU3MOB, COCTABIIATh CXEMbI IIEPEHOCA BELIECTB
Y SHEPTUHU B 3KocHucTeMax (LeMu MUTaHUs, TUIIEBbIE CETH)

YMeHue ycTaHaBIMBaTh B3aMMOCBSA3M MEXIY CTPOCHHMEM U (PYHKIHIMHU:
OPraHoOUJIOB, KJIETOK pPa3HbIX TKAHEH, OpraHaMM M CUCTEMaMU OPraHoOB Yy
pacTeHMid, )KUBOTHBIX M YEJIOBEKa; MEXIy 3TaaMu OOMEHa BEIECTB; 3TalnaMu
KJIETOYHOTO  [MKJIa W  JKU3HEHHBIX [MKJIOB  OPraHU3MOB;  3TallaMHu
SMOpPUOHAILHOTO Pa3BUTHUS; TEHOTUIIOM U (PEHOTUNOM, (QEHOTUIIOM U
dakTopamMu cpeibl OOWMTaHUS; MPOLECCAMU DBOJIOIHMH;, JBIKYIIUMU CHIAMHU
aHTPONOreHe3a; KOMIIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U MPHUCTIOCOOICHUSIMH K
HHUM OPTraHU3MOB

YMeHue BBIICNATh CYIIeCTBEHHBIE IPU3HAKHU:

CTPOCHHSI BHPYCOB, KIIETOK TIPOKAPHOT W DJYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U OHOCHEpHI;
CTPOCHHSI OpPraHOB W CHCTEM OPraHOB pACTCHHM, J>XUBOTHBIX, YEJIOBEKA;
MPOIECCOB  KHU3HENEATCIBHOCTH, IPOTEKAIONIMX B OpraHu3Max pPacTeHHIA,
KUBOTHBIX M YEJIOBEKa; OWOJOTMYECKHX IPOIECCOB: OOMEHa BEIICCTB
(meTabonu3M), wuHpOpMaMM W TPEBpAIICHHS  SHEPTHUH,  OpOKCHHS,
aBTOTPOPHOTO W  TeTepOTPOPHOr0 THUMOB THUTAHHS, (OTOCHHTE3a H
XEMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,
MOCTAMOPHUOHANIBHOTO PA3BUTHS, PA3MHOXKEHUS, WHANBUAYAIBHOTO pPa3BUTHS
opranu3ma (OHTOT€HE3a), B3aMMOJICEUCTBHS TEHOB, TETEpPO3UCa; JEHCTBUIA
HCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOLIETO, JIBIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO oToopa; AIIIONIATPUIECKOTO u CUMITATPUIECKOTO
BUJI000pA30BaHUS; BIHMSHHUS JBHKYIIMX CHJI OSBOJIOINUM Ha TeHO(OHT
MOMYJISIIIAK;, PUCTIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeIOBaHMS
HampaBJICHUH OSBOMIOIMH; KPYroBOpOTa BEIIECTB M TMOTOKA DJHEPIUU B
HKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHUS BBIIENATH CYIIECTBEHHbIE MPU3HAKH BHUPYCOB,
KJICTOK TIPOKApUOT W JYKApUOT, OJHOKJIICTOYHBIX W MHOI'OKJIICTOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OLIEHO30B MU JKOCHCTEM; OCOOEHHOCTH MPOLIECCOB
obOMeHa BCIICCTB MW HOpPCBpalllCcHUA OSHEPIrUM B  KIICTKC, (1)0TOCI/IHT€3a,
IUTACTUYECKOTO M HYHEPreTH4eckoro oOMeHa, XEeMOCHHTe3a, MHUTO3a, Meio3a,
OIINIOAOTBOPCHUSA, PA3BUTHUA U PASMHOXKCHHA, HWHIAWBHUAYAJIBHOI'O PAa3BUTUA
opranusMa (OHTOreHe3a), OOphObI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO OTOODA,
BH1000pa30BaHMs, MPUCITOCOOJICHHOCTH OpPraHW3MOB K cpeae oOuTaHwms,
BJIMSIHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX M3MEHEHUH B SKOCHCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBPAIICHUS SJHEPTUH B OHocepe

YMeHHe HCIONb30BaTh COOTBETCTBYIOLIME apryMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY IS JOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTUYEeCKHX TpYII; B3aMMOCBS3M OPraHU3MOB M Cpelbl OOHMTaHUS;
€IMHCTBA YEJIOBEYECKMX pac; HEOoOXOAMMOCTH 370pOBOro o0pas3a KHU3HH,
COXpaHEeHMs Pa3HOOOpa3us BUAOB M HKOCUCTEM KaK YCIOBHS COCYIECTBOBAHUS
MIPUPOJIBI U YEIOBEYECTBA




YMeHHne KpUTHYECKH OLCHMBATh MH(POPMALUIO OMOJIOTMYECKOTO COJCpPKAHUS;
MHTEPIPETUPOBATh ITUYECKUE ACIIEKThl COBPEMEHHBIX HCCICIOBAHUM B
OwosorMM,  MEIWIIMHE, OWOTEXHOJOTHH;  paccMaTpWBaTh  IJIO0AIbHBIC
9KOJIOTHYECKHUE MPOOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO ITO3HIIHIO

IlepedyeHnnb 3j1eMEeHTOB colepKaHusi, npoBepsieMbix Ha EI'J
no 6moJI0rumn

Kon

[IpoBepsiemMblil 3J1IeMEHT coaep KaHus

buosnorns xak HayKa. JKuBbIe cuCTEMBI I HX HU3Yy4YCHHUC

11

CoBpemMeHHast OHWOJOTHS - KOMIUICKCHAs Hayka. buolormdyeckue HayKu U
u3ydaemble UMHU TpoOsiemMbl. DyHIaMEHTaJbHBIC, MPHUKIAIHBIE W TTOHUCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3naueHue Ouonorud B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbel Mupa. [Ipodeccuu, cBs3aHHble ¢ Ouosiorneill. 3HaueHHWE OMOJIOTUU B
NPAaKTUYECKON JIEATEIBHOCTH 4YEJOBEKAa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBINIJICHHOCTH, OXPaHe MPUPOIBI

1.2

JKuBbie cuCTeMBI Kak MpeaMeT u3ydeHus Onosoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOI'O COCTaBa, ITUCKPETHOCTb U IEJIOCTHOCTh, CI0XHOCTh U
YHOOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPTraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAXKUMOCThb, U3BMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alvy XKUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbIM, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBOA, 9KOCHCTEMHBIN
(buoreonieHOTHYECKHIT), OnocdepHbIit. [Iporeccrl, MPOUCXOMAIIUE B IKHBBIX
cuctemax. OCHOBHbIE MpPHU3HAKU XUBOro. JKu3Hbp Kak Qopma CyliecTBOBaHUS
MaTepuu

1.3

Mertoasl Ouonornueckod Hayku. HaOmronenue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, MertaaHanu3. [loHATHE O 3aBUCMMONM M HE3aBUCUMOMU
nepemeHHou. IInanupoBanne skcnepuMenTa. [loctaHoBKa M ITPOBEPKA TUIIOTES.
HyneBas rumnote3a. Ilonste BbIOOpKM M €€ JocTOBepHOCTh. Pazbpoc B
Ouonoruuyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJIbTaTOB.
[TpyunHBl MCKaXXEHMsI PE3ybTaTOB JKcCIepuMeHTa. [loHsTHE CcTaTncTH4ecKOro
TecTa

Knerka kak Onosorudyeckasi CuicreMa

2.1

Knerka - cTpyKkTypHO-(DyHKIIMOHAJIbHAS €IMHHIA XKUBOT0. MICTOPUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounass teopus (T. LlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE TIOJ0KEHHUS COBPEMEHHOM KJIETOYHOM TEOPHH.
MeTtoapl  MOJEKYISIPHOM W KJIETOYHOM  OWOJOTMH:  MHUKPOCKOMHSA,
xpomarorpadus, 3yekTpodope3, METO MEUEHBIX aTOMOB, Tu(epeHIaIbLHoe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XVMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOIEMEHTHL. Bona u
€€ pOJib KaKk pacTBOPUTEINS, peareHTa, y4acThe B CTPYKTYPHUPOBAaHUM KIIETKH,
TEIUIOperynsinui. MuHepallbHble BEIECTBA KIJIETKH, UX OMOJOTHYEcKas poJlb.
Posib KaTHOHOB U AaHUOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHCIOTHBIH cOCTaB  OEJKOB.
Ctpyktypsl 6enkoBoil monekyinbl. IlepBuunas cTpykTypa Oernka, HenTHIHAs
CBA3b. BTopuuHas, TpeTUuHas, 4YETBEpTUYHAs CTPYKTypbl. JleHarypauus.




CgoiictBa 6enkoB. Kimaccudukarnus 6enkoB. buonorundeckue GyHKIIUM OEIKOB.
YrneBoapl. MoHOCaXxapuabl, JUCAXapHUAbl, OJUTOCAXapUAbl M TOJUCAXAPHJIBL.
O0mmit maH CTpoeHHs W (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorundeckne GyHKIIMN yTI€BOJIOB.

Jlumuaer. TmapodunsHO-rUApOdOOHBIE cBoMcTBa. Kiaccudukanus aumumaos.
Tpurnunepunsl, Goconunuasl, BOCKH, cTepouabl. buonorndyeckue (yHKIUH
aunuoB. OOIIMe CBOKWCTBA OMOJIOTHYECKUX MEMOpPaH - TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMbIKaHUI0, MOJTYIPOHUIIAEMOCTb.

HyxnennoBeie kucinorsl. JIHK w PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [Mpunnun komruiementapaoct. [lpasuno Yapradda. Ctpykrypa
JHK - nBotinas crimpanb. MectoHaxoxaeHue u ononornueckue Gpyakmun JHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Ctpoenune wmonekyiasl AT®. Makpospruyeckue cBsi3u B Moiiekyne ATO.
Buonornueckue ¢pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYUKH, X (PYHKIUU
B kietke. CekBenupoBanue [JHK.

CtpykrypHast Ouonorusi: OMOXHMMHYECKHE W OHOPU3NYSCKUE WCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYII

2.3

Tunel  KIETOK: 3yKapuoTHdeckas M INpokapuotudeckas. CTpyKTypHO-
(byHKLIHMOHATIbHBIE 00Pa30BAHUS KIETKH.

CtpoeHue npokapuoTH4ecKo KieTku. Kierounas cTteHka OakTepuil M apxeu.
OCOOEHHOCTH CTPOEHUs! IeTepoTpopHON M aBTOTPOGHONW NPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib POKapuoT B OMOLIEHO3AX.

Crpoenne u (GYHKUMOHUPOBAHHE SYKapHOTHUECKOM kieTku. [lnasmarmueckas
MeMOpana (miazmanemma). CTpykTypa miasMaTudeckoil MmemOpanbsl. Tpancnopt
BEIIECTB 4Yepe3 IUIa3MaTHYecKylo MemOpaHy: mnaccuBHbIA  (nuddysus,
oOnerdyeHHast OuQQy3ns), aKTUBHBIA (TMEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
tpancnopt). Ilomynponumaemocts MemOpanbel. Pabora HaTpwii-KaaHeBOro
Hacoca. DHJOLUUTO3: MUHOLUTO3, (haronuro3. Ok3omuro3. KierouHas creHka.
CrpykTypa v QyHKIIMH KJIETOYHOW CTEHKH pacTeHUil, TpuOoB.

[Mutonnazma. Llurozons. Llurockener. [IBmxenue nutorinazmel. OpraHoujsl
kieTkd. OnHomMeMOpaHHbIE OpPraHOWbl KJIIETKU: SHJIOIMJIa3MaTHYecKas CeTh
(OIIC), ammapat ['onb/kH, TU30COMBI, UX CTpoeHHe U (QyHKIMH. B3aumocsssb
OJIHOMEMOpaHHBIX OPraHOUAOB KiIeTKU. CTpoeHHE TpaHyJSpHOIO PETHKYIyMa.
Cunte3 pactBopuMbIXx OenkoB. CuHTE3 KIETOYHbIX MeMOpaH. [naaxuii
(arpaHynsipHBIM) B3HOOMIA3MaTUYEeCKUl peTUKyiayM. CekpeTropHas QYHKIUSA
annapara ['onpmxu. TpaHcopT BellecTB B KJETKE. Bakyosnm pacTHTENbHBIX
kietok. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHJPUH, TUIACTUABIL.

Crpoenve n (yHKIUM MUTOXOHJpUH M miactul. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOIIMX  3YKapuoT.  XJIOPOIUIACTBHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpanuble opraHouabl kieTku CTpoeHMe M (QYHKIUM HEeMEeMOpaHHBIX
OpraHouioB KjieTku. PubGocombl. MuxpodunsameHTbl. MBbIIIEUHbIE KIETKH.
MuxkpotpyOouku. Kierounsiit nentp. CTpoeHHe W JIBUKEHHE JKT'YTHKOB U
pecHudeK. MUKpOTpyOOUKH IIUTOIUIa3MBbL. L{eHTproIIb.

SAnpo. ObGonouka siyipa, XpOMaTHH, KapHoILIa3Ma, SAPBILKH, UX CTPOCHHE U
byukun. SAnepHpiii 6enkoBblii Martpukc. I[IpocTpaHcTBeHHOE pacnoiIOKeHUE
XpOMOCOM B MHTep(a3HOM sijipe. benku xpomaTtruHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIT)

2.4

AccuMIIISIINS U JUCCUMUIISIUS - JBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(GHBIA U reTepoTpOodHBIH. YyacTue KUCIOpoaa B OOMEHHBIX
mpoueccax. OHepreTudeckoe obecrieueHue KiaeTku: mnpesBpamieHue ATD B
oOMeHHbIX mporueccax. DepMEeHTAaTHBHBIM XapakTep peakIuil KIETOYHOTro




Merabonu3ma. DepMeHThI, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBHSI.
Kodepmentsl. OTimuust pepMEeHTOB OT HEOPraHUIECKUX KaTaln3atopoB. benku-
AKTUBATOPBl M OEIKU-MHTHOUTOPHI. 3aBUCHMOCTH CKOPOCTH (PepMEHTATUBHBIX
peaKIuii OT pa3IUYHBIX (PaKTOPOB.

IlepBrUYHBIIl CHUHTE3 OpPraHMYECKUX BewlecTB B Kierke. PorocuHre3. Poib
XJIOPOIUTAaCTOB B Tmporecce ¢otocuHTe3a. CBeroBas W TeMHOBas  (a3bl.
[MpoxykTHBHOCTH (QoTOCHMHTE3a. BiusiHME pa3mUYHBIX (AKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPU(PUIIUPYIOIINE
OakTepuu, Keyne300aKTepuu, cepodaKTEpUH, BOAOPOIHBIC OaKTepUH. 3HAUYCHUE
XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buabl Opoxenus. IIpoaykTel OpokeHHS W HX
UCITIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTEH OOJIC3HEH.

AdpoOHBIC OpraHM3MbI. DTalbl YHEPreTHUECKOro oOMeHa. [1oAroToBUTENbHBIN
sTarn. [ ukonus3 - 6eCKUCIOPOIHOE PACIICTIIICHNUE TIIOKO3BI.

buonorudeckoe OKUCIICHUE, WIH KIETOYHOE JbIXaHWEe. Poib MUTOXOHAPHI B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHS. Huknmaeckue peaKIuy.
OxucnutensHoe Gochopunuponanue. [Ipenmymiectsa aspobHoro mytu ooMeHa
BEIIECTB repe aHadpoOHBIM. D(PPEKTUBHOCTD IHEPTETHUECKOTO0 0OMEeHa

2.5

Peakiun matpuuyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B pPEaKLUAX
MATpUYHOTO  CHHTe3a.  Peanu3amust  HAcJEICTBEHHOH  WHGOpMaLuu.
I'enetnueckuid ko, ero cpoiicTBa. TpaHckpumnuus - MatpuuHblii cuHTe3 PHK.
[IpyHUMIIBI ~ TPAaHCKPUMIIMHM:  KOMIUIEMEHTapHOCTb,  AHTUIAPAJUIEIBHOCTb,
aCUMMETPUYHOCTb. TpaHciasiuus U ee 3Tambl. YdacTue TpancnopTHeix PHK B
OouocunTe3ze Oenka. YcinoBus OmocuHTeza Oenka. KomupoBaHne aMHHOKHCIIOT.
Poib pubocom B OnocuHTE3€ OenKa.

Opranu3anys reHoma y NpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTH I'€HOB Y
npokapuot. ['mmore3a omepona (®. XKakob6, K. Mano). Perynsius oOMeHHBIX
IIPOLIECCOB B KileTKe. KiieTouHsbli roMeocTas.

Bupycsl - HekierouHble (QOpPMBI XKU3HU U oOnMUraTHble napasutbl. CTpoeHue
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHsie 3aboneBanusi 4yenoBeka, XUBOTHBIX, pacteruii. CIINJ, COVID-19,
COLMAJIbHBIE U MEJUIIMHCKHE MPOOIEMBI

2.6

Knerounslii 1umki, ero mnepuoabl u perynsmus. HWuatepdaza u  MuTO3.
OcoOeHHOCTH MPOLIECCOB, MpOTEKaoUIMX B MHTepdasze. [loaroroBka KiIeTKH K
nenenuto. IlpecunteTnueckuid  (MMOCTMUTOTHYECKUM), CHHTETHUECKUH H
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TEPUO/Ibl HHTEP(DA3bI.

Marpuunsiii  cunre3 JIHK-permmmkanmsa. Ilpuanuner  permmmkannun  JIHK:
KOMILUIEMEHTAPHOCTb, IIOJYKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Temomepst u
TesoMepasa. XPOMOCOMHBI Ha0Op KIETKH - KapHOTHM. JIMIUIOMAHBIA U
rariouHbI  Habopel XpomocoM. ['omonornynsle Xpomocombl. [losoBbie
XPOMOCOMBI.

[enenune knetku - Muto3. CTagum MUTO3a M MPOUCXOAAIINE B HUX IMPOLECCHI.
Tunel muto3a. Kapnokmnes u nuroknHes. buosnornueckoe 3Hau€HHE MHTO3A.
Perymauuss mMuTOTHYECKOro IMKIA KIeTkH. IIporpammupyemast KietoyHas
ru0enp - arnonTos.

D yHKIHOHAIbHAS TEHOMMKA

Opranusm kak 6HooruyecKas cuctemMma

3.1

OIIHOKJ'ICTOLIHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI u
MHOTI'OTKaHCBBLIC OPraHU3MBI.




®dopMBl pa3MHOXKEHHS OPTaHM3MOB: Oecrojioe (BKJIIOYash BETeTaTHBHOE) U
noioBoe. Buabl Oecmonoro  pa3MHOXKEHHS: TOYKOBAaHWE, CHOPYJISLHUSA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonosbie kneTku, uiu rameTsl. Meiio3. Ctaauu meio3sa.
IToBenenue xpomocom B Meose. Kpoccunrosep. buonorndyeckuii cMbIca Meiio3a
1 II0JIOBOTO IIporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pa3Butue. ['amerorenes y >KMBOTHBIX. [loyiOBbIE 3Keie3Bbl.
OOpa3oBaHrne ¥ pa3BUTHE TOJIOBBIX KIEeTOK. CrepmaToreHe3 M OOIEHES.
Crtpoenue mnonoBbiX KieTok. OrmofgoTBopeHue U SMOpPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HApYKHOE, BHyTpeHHEee. [lapTeHorenes.
WuauBuayanbHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Ctagum smOpuoreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). [pobnenume. Tumbl  apoGneHus.
OcoOenHoctd  JpoOJieHHs ~ MJICKONUTAIOMIMX.  3apOJbIIIEBbIE  JINCTKU
(ractpynsiumsi). 3akjiaJka OpPraHOB M TKAaHEM W3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsHHME YacTell pa3BHBAIOIIETOCS 3apojbliia (3MOpHUOHAIbHAS
UHIYKIUA). 3akjiajka IUlaHa  CTPOCHHUS  KMBOTHOTO  KaK  pe3yJjbTaT
HepapXUUECKUX B3aUMOJICHCTBUIN reHoB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pasnUYHBIX (DAKTOPOB OKpyXKaromed cpeapl. PocT W pa3BUTHE JKUBOTHBIX.
[ToctamOpuonanbubiil nepuoa. IIpsmoe u Hempsmoe pasBuTue. Paszputue c
MeTamMop$030M y OECITO3BOHOYHBIX M TTO3BOHOYHBIX KHBOTHBIX. broiorndeckoe
3HaYEHHE MPSIMOTO M HEMPSMOTO Pa3BUTHUA, UX PACIPOCTPAHEHHE B MPHUPOJE.
Tunbl pocTta KUBOTHBIX. DAKTOPBI PETYISAIMU POCTA >KHMBOTHBIX M YEJIOBEKA.
Craguun nocTAMOPHOHATILHOTO PAa3BUTHA Y KUBOTHBIX M uenoBeka. [lepuoss
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasButue pacteHuid. ['amerodutr u cnopodur. Meiios B
JKU3HEHHOM IuKIe pacreHuid. OOpazoBaHue cmop B IMpoIecce Meno3a.
['amerorenes y pacteHuil. OIUIOAOTBOpEHHWE U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OMIOIOTBOPEHNUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CeMeHH. MeXaHU3Mbl PETYJISIUU OHTOTeHE3a Y PACTEHUN U )KHUBOTHBIX

3.2

Hcropust CTaHOBIEHHST Y Pa3BUTHS TE€HETUKM Kak Hayku. (OCHOBHbIE
T€HETHYECKUE TOHSATHUS M CHUMBOJIBL. ['OMOJOTHMYHBIE XPOMOCOMBI, aJUICIIbHBIE
TEHbl, aJbTCPHATUBHbIC INPU3HAKU, JTOMHUHAHTHBIA W PELIECCUBHBIN IPU3HAK,
TOMO3UTOTa, TETEPO3UTOTA, YUCTas JIMHHS, THOPUIBI, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOJBl  TEHETHKH: THOPHIOJOTMYECKUH,  ITUTOIOTHYECKUA,
MOJIEKYJISIPHO-TEHETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3aKkoH MeHiens - 3aK0OH eJMHO00pasus
rubpuaoB nepBoro nokojeHus. IlpaBwiio nomuHupoBaHMs. Bropoil 3akon
Menpens - 3aKOH pacUICIUIEHUs IpU3HAKOB. LlUTONMOrMYyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHus. [ UIIOTe3a YUCTOTHI TaMeT.

AHanu3upyoliee ckpemuBaHue. I[IpoMexyTOUHBIN XapakTep HacCIeIOBaHUA.
Pacuiennenve npu3HakoB MPU HEMMOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHzaens - 3aKOH HE3aBUCUMOTO
HAcJeJOBaHWS  MpPU3HAKOB.  lluTomormueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILMBaHMUS.

CueruieHHoe HacienoBanue mnpuzHakoB. Pabotrer T. Moprana. CuemieHHOe
HACJIEJOBAHUE T'€HOB, HApYIIEHUE CLEIUICHHUS MEXKIYy IeHamu. XpOMOCOMHas
TEOpHUS HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpEAeNIeHUs] 1oJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIM M TeTeporaMeTHbI moji. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacimemoBaHue NpU3HAKOB, CUEIUIEHHBIX C
noiaoMm. ['eHoTun Kak 1enoctHas cucrema. [lielorponuss - MHOKECTBEHHOE
JeicTBUe TeHa. MHOKECTBEHHBIM ajienu3M. B3aumojeiicTBHEe HeallelIbHBIX
reHoB. Kommiementapuocts. Dnuctas. [lonumepus




3.4

B3aumopneiictBue reHoTMma u  cpeasl npu  (GOpMUpOBaHMM  (peHoTHIIA.
N3meHunBOCTh pU3HaKoB. KauecTBeHHBIE U KOJUYECTBEHHbIE TPU3HAKU. Buapl
M3MEHUYUBOCTH: HEHACJICICTBEHHAs U HACJICICTBEHHAS.

MoudukaonHas — M3MEHYMBOCTb.  Poib  cpeasl B (OpMHPOBAHUU
MoIu(pUKaMOHHON M3MeHunBocTH. HopMma peakuuu npusHaka. BapuannoHHbIHM
psan u BapuanuoHHas kpusas (B. Woranncen). CpoiicTBa MOIu(HUKAIIMOHHON
WU3MEHYUBOCTH.

['eHoTHnMuYeckass M3MEHYUMBOCTb. (CBONCTBA T€HOTUIIMYECKON H3MEHUMBOCTH.
Bupl reHOTHIIMUECKOM N3MEHUYUBOCTU: KOMOMHATUBHASA, MyTallMOHHAsL.
KomOuHatuBHass u3MEHYMBOCTh. Meii03 W TMOJOBOM TMpolecc - OCHOBA
KOMOMHATUBHOM u3MeHunBOCTU. Posib KOMOMHATUBHOW HM3MEHUMBOCTH B
CO31aHUU F'€HETUYECKOr0 pa3HooOpa3us B IPeesiax OJHOTO BUJA.

MyranuonHass HW3MEHUYMBOCTb. Buapsl MyTanui: TI'€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHblE M MHAYLUMPOBaHHbIE MyTallMM. SlnaepHele H
qUTOIIa3MaTu4yeckue Myranuu. CoMaTH4ecKue U MOoJI0Bble MyTauuu. IIpununnsl
BO3HMKHOBEHHsI MyTauuid. MyrareHbl M HX BIMSHUE Ha OpraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoLiecca. 3aKOH TOMOJIOTMYECKHX pPSAIOB B
HacseacTBeHHoW u3MeHunBocty (H. . BaBuios). BHesnepHas n3MeHUMBOCTD U
HaCJIEICTBEHHOCTh

3.5

Kapuorun denoBeka. MexayHapogHas MporpamMmMa HCCIEIOBAHUS TIE€HOMA
yeloBeKa. MeToapl  M3y4eHHs TIEHETUKM  4YeJlOBEeKa: TI'€HEaJIOrM4eCKUi,
OIU3HELOBEIH, IIUTOrCHETHYCCKHIA, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOe omnpeacieHue TeHOTHIIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOILIBIO
[MI1P-ananu3a. HacaencTtBennble  3a0ojeBaHMS  4YelloBeKa. [ CHHBIE U
XPOMOCOMHBIE OOJIe3HH  4YeloBeKa. bonesnn c HACJIEICTBEHHON
MIPEAPACIIONOKEHHOCTHI0. 3HAUCHHE MEIUIIMHCKON TeHETHKHU B MPEAOTBPAIICHUN
1 JICYCHUH I'eHETHYECKHX 3a00JIeBaHUi ueioBeKa. CTBOJIOBBIE KICTKH

3.6

JomecTukanus ¥ CeNeKIus. 3apoKIeHUEe CeNEKIINHU 1 ToMecTUKaIuu. Yuenue H.
M. BaBunoBa 0 IeHTpax MPOUCXOXKACHUS W MHOT00Opasusi KyJIbTYPHBIX
pactenuii. Posp cenekuuu B CO3aHUM COPTOB PACTEHHH W MOPOJ KUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TOMOJIOTMYECKHX pAJIOB B HACIEICTBEHHOU
u3menurBoct H. V. BaBunosa, ero 3HaueHue 11 CEJIEKIIMOHHON PabOTHI.
Mertonabl ceneKIMOHHOM paboThl. VCKycCTBEHHBIM OTOOp: MaccoBbI U
VHIUBUYAJIbHBIM. Dramsl KOMOMHAIIMOHHON CCJICKIINH. Hcnriranue
npou3BoauTeNeil mo MmoToMcTBY. OTOOp TO TEHOTUIY C TOMOIIBI0 OIEHKU
(deHoTHIa TOTOMCTBA U OTOOP 0 T€HOTHUITY ¢ Iomolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEeJIeKIIMOHHON paboThl. PanuaiimoHHblil u
XUMHUYECKUM MyTareHe3 KakK WCTOYHHK MYyTallMi y KYyJIbTYpHBIX (QopMm
opranu3moB. lcmosb30BaHME TE€HOMHOIO pENAKTUPOBAaHHUS U METOHOB
pexomOuHaHTHBIX JIHK 115 mosmyyeHus: HICXOAHOT0o MaTepuaiia JJis CeNeKIUH.
[Tomyuenue monurmaou0B. BHyTpuBHI0Bas rubpuaun3anus. bauzkopoacTBeHHOE
CKpeluBaHue, WM WHOpuaMHr. HepojacTBeHHOE  CKpelIMBaHHWE, WU
ayrOpunuur. [ereposuc u ero mpuuuHBL. Vcmonp3oBaHWe TeTepo3unca B
cenexuun. Otnanennas rudpuauzanus. [Ipeononenue Gecrionus MEXBUTIOBBIX
ruopuaoB. JIOCTHKEHUS CENEKIIUU PACTEHUI U KUBOTHBIX

3.7

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHHM, - KIETOYHBIE W TKaHEBbIE
KYyJIbTYpbl, =~ MHKPOOPraHU3MbI,  HMX  XapaKTepucTuKa.  TpaauluoHHas
OMOTEXHOJIOTH:  XJIeOONeUYeHHe, IMOJNyYeHHEe KHCIOMOJOYHBIX IPOJIYKTOB,
BUHOAENUEe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIIOTHYECKUX
texHosioruil. [IponsBoacTBo 6enKa, aMUHOKUCIOT U BUTAMHHOB. MckyccTBEHHOE
OIIOIOTBOPEHUE. PEKOHCTpYKIUS SHWIEKIETOK W KIOHHUPOBAaHUE IKUBOTHBIX.
Merton TpaHCIUIaHTaLUU SIAEP KIETOK.




XpoMOCOMHasi W TeHHasi WHXeHepusa. VICKycCTBEHHBIM CHHTE3 Te€Ha U
KoHCTpyupoBaHue pekomOuHaHTHBIX JIHK. J[locTmkeHUsSs W TEpCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXXCHEpUU. MEIUIMHCKHEe OMOTEeXHOJOTHH.
Hcnonb3oBaHNe CTBOJIOBBIX KIIETOK

Cucrema n MHOFOO6pa3I/I€ OpPraHu4€CcKOro Mmupa

4.1

buonornueckoe  pasHooOpazue  opraHuzmMoB.  CoBpeMeHHas  cHCTeMa
opranmueckoro wmupa. [lpuHnmmel knaccudukanuu opranu3mMoB. OCHOBHBIC
CHUCTEMAaTUYECKHE IPYIIbl OPraHU3MOB.

OC0o0OEHHOCTH CTPOCHUSI U >KU3HEACSITEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxeu, 0JIHOKIETOUYHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH, APyrue
npotuctl.  KoJjoHuanbHble  OpraHu3Mbl.  JIBUKEHHUE  OJHOKJIETOYHBIX
OpraHu3MOB: aMeO0HIHOE, KI'YTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKIJIETOUHBIX
OpraHu3MoB. Pa3apakMMOCTh y OJTHOKJIETOUYHBIX OPraHUu3MOB. TaKkCHCBI

4.2

MHoroknerounsle  pacteHusi.  B3auMocBA3b  yacTelf  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl U CUCTEMBbI OPTaHOB MHOTOKJIETOYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe neinoe. TkaHu pacTeHuid. THIBI PacTUTENBHBIX TKaHEH:
oOpa3oBaTesibHasi, IIOKPOBHAs, MPOBOJALIAs, OCHOBHAs, MEXaHHYECKasl.
OcoOenHocTy CTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKaHEeH B OpraHax pacTeHUN

4.3

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHui. OyHKIIMM OpPraHoB U CUCTEM
opranoB. Kapkac pacrenuid. /J[BuxkeHHE MHOTOKJIETOYHBIX PACTECHUM: TPOIHU3MBbI
n Hactuu. llornomenue BOABI, YITIEKUCIIOrO ra3a M MHUHEPAIBHBIX BEILECTB
pactenusimu. Jlpixanue pactennid. Juddys3us ra3oB yepe3 MoBEPXHOCTh KIETKH.
TpaHcniopTHBIE CHCTEMBl pacTeHHMW. BbioeneHne y pacTeHumil. 3amura y
MHOTOKJIEeTO4YHbIX pacTeHuil. Kytukyna. CpencrtBa macCUBHOM M XMMHUYECKOH
3amuThl. OUTOHIUBL.

Pazgpaxxumocts M perynsuus y OpraHusMoB. PaznpaxumocTs U perynsauus y
MHOT'OKJIETOYHBIX PACTEHHMI. POCTOBBIE BeleCTBA U UX 3HAYCHUE

4.5

MHOroKIeTO4YHbIE  KMBOTHBIE. B3anMOCBSA3b  4acTel  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe neinoe. I'omeocras. TkaHu )KMBOTHBIX M 4YeJIOBeKa. THIIBI
JKUBOTHBIX TKaHEW: HSMUTEIHalIbHAs, COEAMHUTENbHAsl, MBIIIEYHAs, HEpPBHAs.
OcoOeHHOCTH CTpOeHMsl, (QYHKUMH U paclojlioKeHHs TKaHe B opraHax
JKUBOTHBIX U YeJIOBEKa

4.6

Opranbl ¥ CUCTEMBI OPTaHOB KMBOTHBIX. DYHKIIMK OPraHOB U CHCTEM OPTaHOB.
Omopa Tena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbiii 1 BHyTpeHHUH ckeneT. CTpoeHHEe W THIBI COSAMHEHUS
KOCTEil.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [luTaHme >KuBOTHBIX. IluTanue
IIO3BOHOYHBIX KNUBOTHBIX. HBIX&HI/IG JKUBOTHEIX. KoskHOe AbIXaHHUC. }Ka6epHoe u
JIETOYHOE JIbIXaHUE.

HBIX&HI/IC IIO3BOHOYHBIX JXHWBOTHBIX. BBOJ'IIOHI/IOHHOG YCIOXKXHCHHUE CTPOCHUA
JIETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHasi ccTeMa ueloBeka. MexaHu3M
BCHTUJIAOHUU JICTKUX Yy IMNTUI] W MICKOINUTAIOIINX. TpchnopT BCIIECTB Y
OpraHu3MoB. TpaHCIIOPT BELIECTB y XUBOTHBIX. KpOBEHOCHas cuctema U ee
opranbl. KpoBeHOCHas  cucTtemMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyrum
KpOBOOOpAIleHHs. DBOJIOIMOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHUCTEMBI ITO3BOHOYHBIX >XHWBOTHBIX. BI)I}IGJ'IGHI/I@ Y OpraHu3MoOB. BI)I)IGJ'IGHI/IG y
*KUBOTHBIX. CokparurenbHble Bakyond. OpraHbl BbiIeneHHUs. CBS3b MOIOCTH
TEJaa C KpOBeHOCHOfI u BBIHQHHTGHBHOﬁ CUCTEMaAMMU. BBI}IGJ'IGHI/IG Y IO3BOHOYHBIX
JKUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBHI U uX




NPOM3BOJHBIC. Pa3apaXMMOCTh M PETYISINS Y OPraHu3MOB. Pa3pakumMocTh y
OJTHOKJICTOYHBIX OpraHW3MOB. TakcuChl. PazmpakuMocTh W perymismus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBEIC BelecTBa 1 X 3HAYCHHUE.

HepBHas cucrema u pedrekropHas peryisius Y MHOTOKJICTOYHBIX KUBOTHBIX.
HepBHas cruictema 1 ee OTJelbl. DBOIONUOHHOE YCIIOKHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputmMoB u mnporpamMMm misg 3OPEeKTUBHOW (PYHKIIMOHATBHON
AHHOTAllMd  TEHOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METa0OJIOMOB
MHUKPOOPTIaHU3MOB, PACTEHHIA, )KUBOTHBIX U YEIIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprassl ¥ CUCTEMBI OpraHoB uesoBeka. OTesbl TOJIOBHOTO MO3Ta O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pedrnextopHas nyra. be3yciioBHble U YCIOBHBIE
pednekcel. ['yMopanbHas perynauus ¥ SHAOKPUHHAS CHUCTEMa JKMBOTHBIX H
yestoBeka. JKenespl 3HIOKPUHHON CUCTEMBI U X TOPMOHBI. JleiCTBHE TOPMOHOB.
B3anMocBs3b HEpBHOW W HHIOKPUHHOW cHCTeM. [ umnortanamo-rumnodusapHas
cucrema. Pedexc u pedaextopHas ayra. bezycioBHble U yCI0BHbIE pedieKChl

5.2

3amura opranuzma ot Oonesnel. MimmyHHast cucrema udenoBeka. KieTouHblil u
TYMOpAJbHBI UMMYHUTET. BpoXKIeHHBINH, NPHOOpETEeHHBIH crenuduuecKui
UMMYHUTET. Teopusi KiIoHaabHO-celieKTuBHOTO ummynuteta (I1. Dpnux, ©. M.
bepuner, C. Toneraa). BocmanuTenbHble OTBEThl OpraHu3MoB. Poib
BPO’KJICHHOT'O UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a001€BaHUN

5.3

KpoBeHnocHast cuctema u ee opranbl. Cepile, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru xpoBooOpaienus. Pabota cepaia u ee perymisus

5.4

Jpixanue yenoseka. uddysus ra3oB uepes moBepxXHOCTh KIETKH. JlpIxaTenpHas
cucTemMa 4esjoBeka. JlpIxareiabHas IOBEpXHOCTb. Perymsmus — AbIXaHusl.
JIpixaTenbHble 00bEMBbI

5.5

[MumeBapuTenpHas cuctemMa ueioBeka. OTHeNbl MUIIEBAPUTEIBHOTO TpPaKTa.
[IumeBapuTenbHble  Kene3bl.  BHYTPUIIONOCTHOE W BHYTPHUKIETOYHOE
MUIIEBapEHNE

5.6

[ToxpoBbl U wux mnpowusBojaHble. Opranbl BbiaeneHus. llouku. Crpoenue u
¢byHkunonuposanue HedpoHa. OuiIbTpanus, cekpenns U o0paTHOE BCachIBaHHE
KaK MEXaHU3MbI pab0Thl OpraHoB BblesneHus. OOpa3oBaHuE MOYH Yy YEJIOBEKa

5.7

JIBukeHue 4eroBeka: MblliedyHas cucreMa. CKelneTHble MBIIIBI U UX paboTa.
CtpoeHue u TUIIBI COeUHEHUS KOCTE!

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonmonHas  Teopuss Y.  JlapBuna. IIpeanocbulku  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBmkyiue cuibl 3BoIONMM BUAOB 1o Y. JlapBUHY (BbICOKas MHTEHCHUBHOCTh
pPa3MHOXKEHUS OpraHM3MOB, HACJEACTBEHHas W3MEHYHMBOCTh, Oopbba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndyeckoir teopuun sBomonnu (CTDI). HeiirpanbHas teopus
sBostori. COBpEeMEHHas! SBOJIIOLMOHHAS OMOJIOrUs. 3Hau€HHE BOJIOIMOHHOM
Teopuu B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

6.2

HOHy.]'IfII_[I/ISI KakK DJJIECMCHTapHad C€IWHHIA 3DSBOJIOIHU. COBpeMeHHBIe METOBI
OLCHKH TI'CHCTHYCCKOI'O pa3Hoo6pa3I/I;1 U CTPYKTYpPEL HOHyHﬂHHﬁ. HN3meneHue
FGHO(bOHI(a oMy KakK O3JIEMCHTAPHOC OJSBOJIOINMOHHOC SABJICHHUC. 3aKkoH




reHetrudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

DnemeHTapHbIe (DAKTOPBI  (IBMKYIIME CHIIBI) OBOJIONHH. MyTallMOHHBINA
nporecc. KomOunatuBHass wu3MeHunBOCTh. /Jlpelid reHoB - ciydaiiHbIe
HCHAIIpaBJICHHBIE HM3MEHEHHUS YacTOoT aeneil B monmymsauusax. OPQext
OCHOBATEJIS. Murparuu. W3omnsimus TIOTTYJISILIMIA: reorpaguyeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOYKTUBHAS).

EcrecTBenHbiii  oTOOp - HampaBisronid  (GakTtop dBomonud.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOWIM3UPYIOUIUH, pPa3phIBAIOLIHA
(mu3pynTuBHBIN). [TomoBoit oTOOD.

[IpucnocoONEHHOCT, ~ OPraHM3MOB KAk  pe3ylbTaT  MHUKPOIBOJIIOIMM.
Bo3HukHOBeHHE — mpucnocobieHud y  opraHu3sMoB.  ApoMopdosbl U
uavoanantauuu. [Ipumepsl npucnocoOiaeHnii y opranu3zmMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpazoBanme Kak pe3ysbTaT
MUKpO3BOIIOIUHU. M3omsmus - iodeBod ¢akrtop BupoodOpasoBanus. Ilytu u
CIocoObI BHUI000pa30BaHUS: aJJIONATPUUECKOE (reorpaduueckoe),
CUMIATpUYECKOEe  (PKOJOTMYECKOe),  «MTHOBEHHOE»  (TOJMILIONIN3ALINS,
ruOpumu3anys). JIuTeapsHOCTh SBOTIOMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOPa3usl.

Ponb 3BomtonnoHHON OHOJOrMM B pa3pabOTKe HAayYHBIX METOJIOB COXPaHEHHUS
O6uopaszHooOpaszus. MUKpPOIBOIIONUS M KOJBOJIONUS MAPA3UTOB M HUX XO35EB.
Mexanu3Mbl (GOPMUPOBAHHS YCTOMUMBOCTH K aHTHOMOTHKAM H CIIOCOOBI 0OpHOBI
C Hei

6.3

Metoapl n3ydeHus: MakpodBodronud. [laneoHTomornyeckne MeToAbl W3ydeHUs
sBomonuu. [lepexonnsie popmbl 1 GriIOreHeTHYECKHe PSAAbl OPraHU3MOB.
buoreorpadudeckne MeTo sl H3ydeHus Boonuu. CpaBHeHUE (IIOPHI U (ayHBI
MaTepUKOB U OocTpoBOB. buoreorpaduueckue odaactu 3emin. Bunp-sHaeMuku u
PEJIUKTBHI.

DOMOpHONIOTHYECKUE ¥ CPaBHHUTEIHHO-MOP(OIOTUYECKHE METOIbl H3YyUeHUS
HBOJIONMM. ['€eHeTHYecKue MEeXaHHW3Mbl 3BOJIIOIMU OHTOTEHE3a W MOSIBICHHS
OBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE ¥  AHAJIOTWYHBIE  OpPTaHBI.
PynumentapHble  opranbl W aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKHEe ¥  MaTeMaTHYeCKhe  METOJIbl  W3YYeHHUS  DBOJIIOLHUH.
['omonornuynsle reHbl. COBpeMEHHBbIE METO/bl MOCTPOSHUS (PUIOTeHETUUYECKUX
JIepeBbEB. XPOMOCOMHBIE MYTALIUU M SBOJIOIUS TEHOMOB.

OO0mue 3aKoHOMEpHOCTH (TpaBuiia) 3BoJOLUUA. HeoOpaTMMOCTh HSBONIOIHH.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMITOB BOJIOIIH

6.4

HayuHble rumoTe3sl NpPOMCXOXKAEHUS JKM3HM Ha 3emie. AOuoreHes M
naHcnepMus. JloHayuHble PEACTABICHUS O 3aPOXKACHUU KU3HU (KPEAL[MOHU3M).
['unoTe3a MOCTOSHHOIO CaMO3apOXKIACHUS KU3HU U €€ ONPOBEPKEHHUE OIBITAMU
®. Pemu, JI. Cnamnannanu, JI. Tlactepa. IlpoucxoxneHue >KU3HU U
acTpoOHOIOTHS.

OcHoBHbIE 3Tanbl HeopraHumdeckoi spomtouuu. [lnanerapHas (reosoruueckas)
IBOJIONMS. XHMMHUYECKas SBOMIOLMA. AOHOreHHBIH CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmdeckux. Ombir C. Mumiepa u I'. Opu. O6pazoBanue
noauMepoB u3 MoHoMepoB. KoanepsatHas runoreza A. M. Onapuna, runoresa
nepsuuHoro OynboHa Jx. XonneilHa, reHetudeckas rumnore3a [. Memnepa.
Pu6o3umer (T. Yek) u runoresa «vupa PHK» V. I'mnGepra. @opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnu u MeTonbl ee u3ydeHus. Mckonaemble OpraHU4eCKHE OCTATKH.
['eoxpoHosorus u ee Meroabl. OTHOCUTENbHAS M a0COIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKas Kasa: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HavanbHble 3Tanel opraHndeckod 3Bosronuu. [losBneHne u 3BOMIONMSA NEPBBIX
KJIETOK. OBOJIONMA MeTabonu3ma. BoO3HMKHOBEHHE TIEpBBIX OKOCHCTEM.




CoBpemMeHHbIE MHKpOOHBbIE OHWOIUIEHKM KaK aHajor TMEepBhIX Ha 3emiie
coobmmecTB. CTpoMaTonuThl. [IpOKapuOTHI 1 SyKapUOTHI.

[TpoucxoxaeHne SyKapuoT (CHMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHUE
BUpycoB. [lponcxoxkaeHrne MHOTOKJIETOYHBIX OpraHU3MOB. BO3HHKHOBEHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE dTambl JBOJIONHUU BBICHIMX pacTeHUd. OCHOBHBIE apoOMOPQO3bI
pacrenuii. Bbixon pacrenuit Ha cymy. llosiBlieHHME CHOpPOBBIX pacTeHUH U
3aBoeBaHMe uMHU cymd. CemeHHbIe pacTeHUs. [IpoucxokieHHe BETKOBBIX
pacTeHuil.

OcHOBHBIC 3Tallbl JBOJIONHUH KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBrie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOJIIOIMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuit u pentunmii. [IporcxoknaeHne MICKOMUTAIONUX U
ntull. [lpunnun kmodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasBuTHe xu3HM Ha 3emiie 10 3paM U Iepuojam: apxei, IpoTepo30il, Maieo3oHu,
Me3030H, KaifHO30M. OOmas xapakTepuCTHKa KJIMMara M TIeOJOTHYECKHX
MIPOIIECCOB. [TosiBnenue u pacuser XapaKTEePHBIX OpraHW3MOB.
YrneoOpa3oBaHue: €ro YCIOBUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBbie BBIMUpPAHUSI - OSKOJOTUYECKHE KPHU3HUCHI mpouuioro. IlpuuuHbl ©
CJIEJICTBUSI MacCOBBIX BbIMUpaHH. COBPEMEHHBIN 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTHU

6.5

Pazgensr u 3amaum anTpomnonoruud. Mertoasl aHTponojorud. (CTaHOBIEHUE
IIPEJICTaBICHUN O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHUH.
CX0ACTBO 4enoBEKa € KUBOTHBIMU. CHCTEMAaTHYECKOE IMOJOKEHHE YeJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPABHUTEIBHO-
Mop(hoIornuecKue, SMOPHOJIOTUYECKHE, (U3HOIOT0-OMOXMMHYECKHE,
noBefeHYeckne. OTiMuMs YeJoBeKa OT JKUBOTHBIX. [IpsAMoxoxkineHue u
KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe rosoBHOro Mo3ra v BTOpOM
CUTHAJIbHOU CHUCTEMBI.

JBuxyme cunbl ((akTopbl) aHTpONOreHe3a: OHWOJIOrMYecKHe, COLUANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaIUM AHTPOIIOT€HE3a. ABCTPAIIONUTEKHU - IBYHOTHE MPEAKHU JTIOACH.
UYenoBek  yMenblii, IIE€pBbIE  M3TOTOBIECHUSA Opyaui Tpyna. Yemnosek
MPSIMOXOJISAIIMN W TIEPBBIM BBIXOJ JroAe 3a mpenensl Adpuxu. Yemosex
reiens0eprckuii - oOIUI NMpeToK HEeaHIepTabCKOTO YesloBeKa M YelloBeKa
pasymHoro. YeinoBek HEAHAECPTAIbCKHI KaK BHJ JIOJIEH XOJOIHOTO KIMMAarta.
YenoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JEHUCOBCKMM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamu AQpuki.

OBOJIIOLIMS  COBPEMEHHOTO YeloBeKa. EcTecTBeHHbIM OTOOp B MOMyNIALUAX
yesoBeka. MyTannoHHbIi nporiecc U nonuMopdusm. IlonynsunoHHbIE BOJIHBI,
npei¢ reHoB, MuUrpanus 1 «3¢¢HeKT OCHOBATENs» B MOMYIALHUAX COBPEMEHHOTO
YyelloBeKa.

Yenoseueckue pacel. [lonstue o pace. bosblmme pacbl:  €BponeouaHas
(eBpa3miickasi), aBCTpajO-HETPOWIHAs  (PKBaTOpUAibHAsI), MOHTOJIOMHAS
(a3uarcko-amepuKaHcKas). Bpems u myTu paccesneHusl yelloBeKa IO IUIaHETe.
EnunctBo  uenoBeueckux pac. HayyHas  HeECOCTOATENBHOCTh  pacu3Mma.
[TprucnocoOIeHHOCTh YeOBEKa K pa3HbIM YCIOBUSM OKpYXKarolled Cpeibl.
Bnusnue reorpaduueckoit cpenpl U apeiipa reHoB Ha MoOp(ONOTHIO U
(U3HOIOTHIO YeIOBEKa

DKOCHCTEMEI U MpUCymue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxosoruu. CBsI3b 9KOJIOTUU C IPYTUMH HayKaMHU.
Metoast sxonoruu. [lonmeBele HaOmOAEHHA. OKCIEPUMEHTH B JKOJIOTHU:




OpUPOAHbIE M JlaboparopHble. MojenupoBaHue B 3KOJIOIMH. MOHUTOPHUHI
OKpY’KalOIIel Cpebl: JIOKAIbHBIN, perHOHATIBHBIN U TT100aIbHBINA

7.2

Dxoyiorndeckue (GakToppl M 3aKOHOMEPHOCTH HX AeicTBusA. Kiaccubukarus
HKOJIOTHYECKUX (aKTOpPOB: abuoTWyeckue, OHMOTHYECKHE, AHTPOIOTECHHBIE.
OOmme 3aKOHOMEPHOCTH JEWCTBUS 3KOJIOrMdyeckux Qaxrtopon. IIpasuio
muanmyma (K. Impenrens, FO. JIn6ux). TonepanTHOCTb. DBpUOHOHTHBIE H
CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue ¢pakropsl. CBeT Kak sKoIoruueckuit akrop. JleldcTBre pa3HBIX
Y4acTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTHYECKHE TPYIIIBI
pacTeHHH W KMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHaJbHasg poOJib CBETA.
®dotonepuoam3M. Temmeparypa Kak dkosiorudeckuii  (dakrtop. [elictBue
TEMIIepaTypbl Ha OpraHu3Mbl. [[OMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonorumueckuil ¢akrop. IlpucmocoGiieHuss pacTteHMHd K
HoJ/Iep)KaHUI0 BOAHOro OanaHca. Knaccuukanus pacTeHU MO OTHOIIEHUIO K
Boze. IIpucnocoOnenust )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl 0OMTaHHS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAsA, I1OYBEHHAs,
IyOMHHAs  TOJINOYBEHHAs, BHYTpUOpPraHusMeHHas. DuU3HKO-XUMUYECKHE
0COOEHHOCTH cpej obuTaHMs opraHu3MoB. llpucmocoGiieHust OpraHu3sMoB K
JKU3HU B Pa3HbIX cpefax.

bruonornueckue purMmbl. BHeliHue u BHyTpeHHHE pUTMBL. CyTOYHBIE Y TOIUYHBIE
putMbl. IIprcrnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBMM
JKU3HU.

Kusnennsle popmbl opranu3moB. [lonsatue o xu3HeHHON (opme. XKuzHeHHBIE
(dopMBl pacTeHuM: IepeBbs, KyCTApHUKU, KYCTAPHUYKH, MHOTI'OJETHUE TpPAaBbI,
oJlHoJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOSHHSI U 00pa3a KHU3HH.

buotnyeckue ¢akropsl. Buabl OMOTHYECKMX B3aUMOIECHCTBUI: KOHKYpPEHIMS,
XHUIIHUYECTBO, cuMOMO03 1 ero (opmel. IlapazuTusm, Koorepanus, MyTyalu3M,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3auMojeiicTBus  (Tomuueckue, (opuueckue, Qabpuueckue). 3HaUeHUE
OMOTHUYECKUX B3aWMOJICHCTBUN JJIs1 CYLIECTBOBAaHUS OPraHU3MOB B cpejie
oOurtanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOYEHUS

7.3

DKONOTHYECKHE XapaKTepUCTUKU monynsiuu. [lomynsanus kak Ouomormdeckas
cucreMa. Posib HEOTHOPOTHOCTH cpefibl, GU3HUECKUX OaphepoB U OCOOCHHOCTEN
OMOJOTUN BUIOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI MOMYJISIIHA.
OcCHOBHBIE TOKa3aTeIu MOMYJSIIIUU: YUCIEHHOCTh, TUIOTHOCTh, BO3pacTHas M
MOJIOBAsl CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpALHS.

DKoyiorudeckasi CTpykrypa mnonyisuuu. OIleHKa YHCIEHHOCTH MOIYJSIUU.
JluHaMuKa TOMYJSIIIUK U €€ peryisius. bruotnueckuii moTeHnuan MmomysIuu.
MopgenupoBanue OUHAMHKA —momyisiuu. KpuBbsle pocTa YHCIEHHOCTH
nonysiuud. KpuBble BbDKMBaHUS. Perynsmus 4uCICHHOCTH TOMYJSIUANA: POJb
GakToOpoB, 3aBUCAIIMX W HE 3aBUCANIMX OT I[UIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-ctparerun).

[Tonsitne 00 oKomorMyeckoil Humie Bumga. Mectoobutanue. MHoOroMepHas
Mozenb 3kosormdyecko Humm JIx. M. XatumHcona. Pazmepbl sKOIOrnyeckon
Huy. [loTeHnnanbHas ¥ peanTu30BaHHAS] HUIIIN.

Bung kak cucrema nomynanui. Apeaibl BUIIOB. BHAbl M HX KU3HEHHBIC
CTpaTerud.  3aKOHOMEPHOCTH  TOBEAEHUS WM  MUTPALMA  KUBOTHBIX.
buonornueckre MHBa3UK Yy>KEPOJTHBIX BUIOB

7.4

CooOmectBa  opranu3MoB. buonenos u ero crpykrypa. CBs3m Mexay
opraHu3MamMu B OuolneHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.Jx.




Tencnu). dyHKIMOHANBHBIE OJIOKH OPraHM3MOB B 3KOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue Ienu U CETH.
AOuoTtndeckue 00ku 3kocucTeM. [louBbl M Wbl B dKocucTtemax. Kpyrosopor
BEILIECTB U ITOTOK SHEPTUU B DKOCHUCTEME.

OcCHOBHBIE TIOKa3aTelId dKOCUCTeMbl. buoMacca M mpoAyKius. DKOJIOTMYECKUE
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

HanpapnenHsle 3aKOHOMEpHBIE CMEHBI COOOIECTB - cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM U UX MNPUYUHBL. AHTPONOT€HHbIE BO3JCHCTBUSA Ha
cykneccun. KnmmakcHoe  cooOmiectBo.  buopasHooOpasue u  moiHOTa
KpyroBOpOTa BEUIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble 3KOcCHCTEMBI. AHTPOINOTEHHBIE 3KOCHUCTEMBL. ATpPOIKOCUCTEMA.
Arpotienos. Paznuuns Mex1y aHTPOMOT€HHBIMU U TPUPOJIHBIMHU SKOCHUCTEMaMHU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOo3kocucTeM. ['opoackas ¢uopa u
dayna. CuHaHTpOIH3aIMs ropoIcKoi (ayHbl. bruomorndeckoe u X03sIiICTBEHHOE
3HaYEHHE arpod3KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoC sHEpPIrUM U BELIECTB MEXKAY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTh
OpPraHU3MOB, TONYJSIMUKA M JIKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AQHTPOIIOIE€HHBIX BO3/IEHCTBUI

7.5

buocdhepa - oOmemnanerapHas o0omodyka 3eMiid, TAE CYIISCTBYET WIH
cymecTBoBana u3Hb. Yuenue B. W. Bepuaackoro o Ouocdepe. OOGmactu
o6uocdeps! u ee coctas. JKuBoe BeniecTBo 6Mochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocheprl. OcobeHHocTH Ouochepbl Kak
nI00ATbHOM  dKOcHCTeMBbl.  J[MHaMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHUYECKHE IMKIBI (yriaepoda, aszoTa).
PurmuunOCTS siBNICHMIA B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHW, TPOIMYCCKUE JIeca, BBICOKOTOphsi. KiMMaT, pacTUTENbHBIA U
YKUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa U (QYHKIUS KHBBIX CHCTEM, OIEHKAa UX PECYPCHOTO TOTEHIIMANa U
O6urochepHbIX QyHKIHUIHA

7.6

DKOJIOTHYECKUE KPU3HUCH M MX MPUYMHBL. Bo3nelicTBue uenoBeka Ha Omocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEIB.
Oxpana BoaHBIX pecypcoB. Pazpymienue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
M3MeHeHne knumara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIM W KUBOTHBIA Mup. OxpaHa
PacTUTEIBHOTO M KMBOTHOTO MUpa. OCHOBHBIE NPUHLUIBI OXPaHbl IPUPOJIBI.
Kpacubie kauru. Oco6o oxpansieMbie npupoansie Tepputopun (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKHUE MTAPKU.

OcCHOBHBIE TPUHLMIIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA M MPUPOJIBI.
PanmonanbHOe  MPHUPOJOIONB30BAaHME M COXpaHEHHE  OHOJIOrMYEeCKOro
pazHooOpa3us 3emin




