ITpunoxenne x OIT COO

Pabouas nmporpamma
ounoJIoTUA

10 — 11 kyacce



1. Copnep:xanue yueOHOIo nmpeamera

10 xnace
Tema 1. buosorusi Kak HaykKa
Buonornss kak Hayka. CBa3b OHONOrMH C  OOINECTBEHHBIMH, TEXHHUYECKUMH U JPYTUMH
€CTeCTBEHHBIMM HaykaMu, ¢uiocopueif, 53TUKOH, 3cTeTukod u mnpaBoM. Poab Ouosorun B
(GbopMHpPOBaHNU COBPEMEHHOW HAYyYHOH KapTHHBI Mupa. CucTtemMa OHMOIOTHYECKUX HAYK.
Metonpl 1o3HaHMS KMBOM NpuUpoAbl (HAOIIOAEHUE, SKCIEpPUMEHT, OINUCaHWe, HW3MEpEeHHe,
KJaccu(uKanus, MOACITUPOBAHNE, CTATHCTUYECKass 00pabOTKa TaHHBIX ).
JlaGopaTopHble M IPAKTUYeCKHE PA0OTHI:
Ipakmuueckaa paboma Ne 1. «Hcnonvsosanue paziuyHulX Memoo08 HpU uU3yueHuu OUoNI0SUeCKUX
00beKmo8y.
Tema 2. ’KuBble cucTeMbl M X OPraHU3aALMA
Xusele cuctembl (OMOCHCTEMBI) Kak HpeAMeT H3ydeHHus Ouosoruu. OTiIuuue MHUBBIX CHCTEM OT
HEOPraHWYECKON TPUPOJIBI.
CpoiicTBa OmocucteM M HX pa3HooOpa3ue. YpPOBHM OpraHu3alld OHOCUCTEM: MOJIEKYJISIPHBIH,
KJICTOYHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MOMYJISIUUOHHO-BUA0BOM, 9KOCHUCTECMHBIN
(OMOTCeOLIEHOTUYECKHIA ), OMOCHEPHBIMN.
Tema 3. XuMHnueckuii cOCTaB U CTPOEHHE KIETKH
XVMMUYECKUN COCTaB KIJIETKH. XHMHUYECKHE DIIEMEHTBI: MAKPOAJIEMEHTBI, MUKpPOdJIEMEHThl. Bona u
MUHEpaJIbHbIE BEILIECTBA.
@DyHKIUY BO/IbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanepkanue ocMoTnyeckorodananca.
benku. CoctaB u crTpoeHue O0enkoB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. Hesamenumble u
3aMEHUMbIE AMUHOKHMCIOTHl. AMHUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphbl O€IKOBOH MOJIEKYJIBI
(mepBuYHAas, BTOpPHYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOHCTBA OEJKOB.
buonoruueckue GyHKIMN OETKOB.
®depmeHThl — Ouonornyeckue katanmzatopbl. CTpoeHue (pepMeHTa: aKTHUBHBIN IIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPraHUYECKUX KaTalu3aToOpoOB.
YrneBonbl: MOHOCaxapubl (TJII0OK03a, prubo3a U JAe30Kkcupru003a), qucaxapuibl (caxaposa, JIakTo3a) U
nojurcaxapuabl (Kpaxmai, TIMKOTeH, LeJon03a). buonornyeckue GyHKINU yrIeBOAOB.
Jlununel:  Tpurnuuepunsl, Qgochomunuabl, crepouabl. ['uapoduiIbHO-TUAPOPOOHBIE CBOKCTBA.
buonornueckue Qynkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMMHMJIOB KaK HCTOYHHKOB
SHEPIHH.
Hyxneunossie kucnorsl: JIHK u PHK. Hykneornael — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpOEHHE U
¢yukuun JJHK. Crpoenne u pynkuuu PHK. Buast PHK. AT®: crpoenue u pyHKImH.
[lutonorus — Hayka o kieTke. Kietounas Teopus — npumep B3auMOEHCTBUS UieHU (HaKTOB B HAYYHOM
MIO3HAaHUU. MeTObl N3y4eHUs KIIETKH.
Knerka kak nenoctHas sxuBas cucrema. OOuiye mpuU3HAaKM KJIETOK: 3aMKHYTasi HapyXHas MeMmOpaHa,
moutekyibl JIHK kak renerndeckuii anmapar, CHCTeMa CUHTE3a OeliKa.
Tumbl KI€TOK: dyKapHOTHUECKass M mpokapuoTuyeckas. OcoOEHHOCTH CTPOEHUS MPOKAPHUOTHUECKOM
kineTku. Kierounas crenka Oaktepuil. CTpoeHue syKapuoOTHUECKON KIeTKH. OCHOBHBIE OTJIMYHS
pPacTUTENHHOMN, )KUBOTHOM U TPUOHOM KIIETKH.
[IoBepXHOCTHBIE  CTPYKTYphl ~ KIETOK  — KJIETOYHAsl  CTEHKA, TJIMKOKAJIMKC, UX (QYHKIIHMH.
[Ina3marnueckas wmemOpaHa, e€ cBoiictBa M ¢yHkuumu. LuTormasma u e€ OpraHoMJBbL
OpnnomeMOpannbie opranouasl kietku: OIIC, ammapar [onbmxu, auzocomsl. IlogyaBToHOMHBIE
OpraHoOubl KIETKU: MUTOXOHJpPHHM, IIacTUAbl. IIpomcxokaeHue MHUTOXOHAPUN W IUIAcTHA. Buabl
wiactu]. HememOpaHHbIe OpraHOM bl KIETKH: PUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUONU, PECHUYKH,
KIyTUKU. OYHKIMHOPTraHOUIOB KJIETKH. BKitoueHns.
Anpo — perynaropHsiii HeHTp KieTku. CTpoeHue sjpa: siepHas 000JI04Ka, KapHoIula3Ma, XpOMaTHH,
SIAPBIIKO. XPOMOCOMBI.
TpaHcOpT BEIIECTB B KIIETKE.

JlaGopaTopHble M IPaKTHYeCKUE PA0OTHI:

Jlabopamopnas paboma Ne 1. «H3yyenue xamanumuyeckou axmusHOCMu gepmenmos (Ha npumepe
AMUNA3bL UTU KAMATA3bL).

Jlabopamopnas paboma Ne 2. «H3yuenue cmpoenus Kiemox pacmeHutl, #CUSOMHbIX U baxmepuii noo



MUKPOCKONOM HA 20MOBbIX MUKPONPEnapamax u ux ONUCaHuey.
Tema 4. )KuzHenesiTeIbHOCTD KJIETKH

OOMeH BeENIeCTB, WM  META0O0IH3M. Accummisnus (TUIACTUYECKHA ~ OOMEH) M TUCCUMUIISIITUS
(oHEepreTUvecKrii 0OMEH) — JIBe CTOPOHBI EAMHOTO Mporiecca MeTadonu3Ma. Polib 3aKOHOB COXpaHEHUS
BEILIECTB M SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpOoHBIH u rerepoTpodubiil. Pons ¢depMeHTOBB 0OMEHE BElIeCTB U
IIPEBPALICHUN HEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (asbl ¢orocunreza. Peakuum ¢orocunreza. DPPEKTUBHOCTD
¢orocunTe3a. 3HaueHue (OTOCHHTE3a Ul JKM3HM Ha 3emie. BnusHue ycnoBuil cpensl Ha
¢orocuHTe3 W CcHOCOOBI TOBBIIICHUS €r0 MPOAYKTUBHOCTHY KYJIbTYPHBIX PACTCHUU.

XemocuHTe3. XeMOCUHTEe3Upyrolye OakTepuu. 3HaueHne XeMOCHHTE3a JUIsl )KU3HUHA 3eMIIe.
Ouepreruyecknii oOMeH B KJIeTKe. PaciiemyieHne BeIIEeCTB, BBICICHUE U aKKYMYJTUPOBaHHE
SHEpPruu B KJETKe. DTallbl 3HepreTuyeckoro ooMmena. I'ukonus. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCIICHHE, WM KieToyHoe ppixanue. OxucnutensHoe (ocopunupoBanue. IPPekTuBHOCTH
SHEpPreTU4ecKoro ooMeHa.

Peakuuu matpuuyHoro cunresa. l'enermueckass uHpopmauus u JIHK. Peanusanus renermueckoit
uHpopmanuu B kietke. ['eneTnueckuil kox u ero coiicta. Tpanckpunius — marpuunblii cunte3 PHK.
Tpancnsus — 6uocunTe3 Oenka. Dranbl Tpancasanuu. KogupoBanue aMHHOKUCIOT. Ponb pubocoMm B
OuocuHTe3e Oenka.

Hexnerounsle ¢opmer  xu3Hu — BUpycbl. Mcrtopust oTkpbitus BupycoB(.W. VBaHoBcKuit).
OcCo0eHHOCTH CTPOEHHUS U )KU3HEHHOTO LuKJa BUpYycoB. bakreprodaru. bone3nu pacteHui, 5)kUBOTHBIX
U 4YelOoBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHopeduumra yenoeka (BY) — Bo3Oynurens
CIINMda. OOpatHas TpaHCKpUILMs, peBepTra3a U HuHTerpasa. Ilpodmiaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JICBaHUH.

Tema 5. PazMHoKeHMe M MHIMBHYaJbHOE Pa3BUTHE OPraHN3MOB

Knerounsnii nuki, WiaM >KU3HEHHBIN UK KiaeTku. MuTepdasza n mutos. Ilpoueccsl, mporekaromue B
uHtepdase. Perunkanus — peakuus marpuuHoro cuaresa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN
HAaObop — Kapuotun. JIUIMJIOMAHBIN ¥ TalUIOMAHBIE  XpPOMOCOMHBIE HaOOpbl. XpOMaTUABI.
[TuTonmornyeckue OCHOBBI PA3MHOKEHUS MMHANBHUIYAJIbHOTO PAa3BUTHSI OPraHU3MOB.

Henenue knerkn — muto3. Craguum murtosza. [Ipoiecchl, Tpoucxoasiiyue Ha pa3HbIX CTagUsAX MHUTO3a.
Buonornueckuit cmpici Muto3a. [Iporpammupyemast Tubesnsb KIETKU — allonTo3.

®opMbl pa3MHOMKEHUSI OPraHU3MOB: Oecrionoe U MojioBoe. Buabl Oecrnosioro pa3MHOXKEHHUS: JeJIeHUue
Ha/IBOE, TOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BETE€TAaTHBHOE DPAa3MHOXKEHHE.
HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAaUEHUE JJIs CEIEKIIH.

[TonoBoe pa3smMHOXKEHHE, €ro OTIUYHUS OT OECIIONIOrO.

Meiio3. Cranuu menosza. Ilporiecchl, mpoucxoasiiue Ha cTagusix meiosa. [loBemenue xpomocoMm B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIC ¥ 3HaYE€HUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10710BbBIE %enne3bl: CEeMEHHUKH U
auyHukd. OOpa3oBaHHE M PAa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTo3ouj, sHIeKIeTka) —
crepmaroreHes u ooreHe3. OcoOEHHOCTU CTPOCHHUS SHIEKIETOK U criepMaTo301u10B. OII0J0OTBOPEHHUE.
[Taprenorenes.

WuauBuayanbHoe pa3BuTtue (OHTOreHe3). OMOpHOHaibHOE pa3BUTHE (dMOpHOreHe3). Tambl
SMOPHOHAIIBHOTO PAa3BUTUS Yy IO3BOHOUYHBIX MKHBOTHBIX: JApPOOJIEHHE, TACTPYJALMs, OpPraHOI'eHE3.
[TocTamOproHaBHOE paszButue. Tunbl MOCTAIMOPHOHATBHOTO DPA3BUTHS: MPSMOE, HENpSIMOe
(TmunHOYHOE). BrusHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHU, CTaIUN PA3BUTHS.
JlaGopaTopHble M IPaKTHYeCKUE PA0OTHI:

Jlabopamopnas paboma Ne 3. «Habniooenue mumosa 6 KiemKkax KOHYUKA KOPewKa JIyKa Ha 20MOGbIX
MUKPONpenapamaxy.

Jlabopamopnass paboma Ne 4. «H3yuenue cmpoenus NONOGLIX  KIEMOK HA — 20MOBbIX
MUKPONpenapamaxy.

Tema 6. HacjieiCTBEHHOCTh H H3MEHYHUBOCTH OPTraHNU3MOB

Ilpenmer m 3amaum reHeruku. Mcropus pasButus reHetuku. Posb muronoruu v 3MOpHOJIOTHH B
CTaHOBJICHUHM TEHETHKH. BKian poccCHiiCKMX W 3apyOeKHBIX yUYEHBIX B pAa3BUTHE T'€HETHKH. MeTOoJIbI



TeHETUKH (THOPUIOJIOTMUECKHUH, IIMTOTCHETHYECKUH, MOJICKYIsIpHO-TeHeTHYecKuii). (OCHOBHBIE
TE€HETUUYECKUE TIOHATHS. | 'eHeTndyeckass CUMBOJIMKA, UCIIOIb3yeMasi B CXeMaxX CKpELIMBaHUM.
3aKOHOMEPHOCTH HACJIeIOBaHUsS TPU3HAKOB, YycTaHOBJIeHHBIe [. Mengenem. MoHoruGpumHoe
CKpelIrBaHue. 3aKOH eIUHO-00pa3us ruOpuI0B repBoro nokonenus. [IpaBuino qoMuHHpOBaHUs. 3aKOH
pacuierieHus Npu3HakoB. [ unores3a unctotel ramert. [1oHOE 1 HENMOJIHOE JOMUHUPOBAHHUE.
Jurubpuanoe CKpeulBaHue. 3aKOH HE3aBHCHMOTO HACJEJOBaHMs MpHU3HAKOB. lluToreHernyeckue
OCHOBBI  JUTHOPHIHOTO  CKpelIMBaHHs.  AHalu3upyollee  CKpeliuBaHue.  Vcmonb3oBaHue
AQHATTM3UPYIOIIET0 CKPEUTUBAHUS JUIsl OTIPEICIICHUS] TEHOTHUIIA OCOOH.

CuemnnenHoe HacneaoBanue npusHakoB. Pa6ora T. Moprana no cremnjieHHOMY HaclleZJOBaHUIO T'€HOB.
Hapymenue cuenenns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPHsI HACIEACTBEHHOCTH. | 'eHeTnYecKre KapThl.

I'enernka nona. XpoMOCOMHOE OIpEAEICHHE 1101a. AyTOCOMBI U TI0JIOBBIE XPOMOCOMBI. | 'oMOrameTHble
Y reTeporamMeTHble Oprann3msel. HacienoBanue npu3HaKoB,CIEIUIEHHBIX C ITOJIOM.

WN3menunBocTh. Bubl HM3MEHUMBOCTH: HEHACIIEJICTBEHHAss M HaclelIcTBeHHas. Poib cpenbl B
HEHACIICJICTBEHHOW  WM3MEHYMBOCTH.  XapakTEepUCTUKA  MOAU(PUKAIMOHHOW  H3MEHYUBOCTH.
Bapunanvonsslii pax u BapuanuoHHas KpuBas. Hopma peakuuu npusHaka. KonudecTBeHHblE U
KaueCTBEHHbIE MPU3HAKH M X HOpMa peakiuu. CBocTBaMOAN(PUKAIMOHHON N3MEHYMBOCTH.
HacnencTBennas, wiM TeHOTUNMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHAasT M3MEHYMBOCTh. Meno3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOMHATUBHOW WM3MEHYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTb.
Knaccudukanuss Myranuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBbIC. YacToTa ¥ TNPHYUHBI MYTAIH.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTMYECKHX pSJAOB B HacleACTBEHHOM wu3MeHunBoctu H.M.
Basunosa.

Bnesnepnas HacneCTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOJIbl T€HETUKH YEJIOBEKA: T€HEAaJIOrHUYECKH,
OJIM3HELIOBBIM, IUTOTEHETHYECKUN, OMOXUMUYECKUH, MOJEKYISIpHO- reHeTudeckuil. CoBpeMeHHOe
onpejiefieHue TEHOTUIA: IOJIHOTEHOMHOE CEKBEHUPOBAaHWE, TE€HOTUIIMPOBAHME, B TOM YHCIE C
nomomeio II[P-ananu3a. HacnenctBeHHble 3a0o0sieBaHMs YeloBeKa: I'eHHblE OOJ€3HM, OOJIE3HU C
HACJIEJICTBEHHOW MPEPacioioKeHHOCThIO, XpOMOCOMHBIE Ooisie3HU. CoMaTHYECKUe W TeHEepaTUBHBIE
mytaiu. CTBONOBBIE KIeTKH. [IpMHIMIBI 310pOBOr0 00pasa KU3HHU, TUArHOCTUKU, MPOPHUIAKTHKU U
JIeUeHUsl TeHEeTUYEeCKUX Oosie3Hel. MeauKo-reHeThuecKoe KOHCYIbTUPOBaHUE. 3HAaU€HNE MEAUIIMHCKON
TeHETUKU B NPEIOTBPAILEHUH U JICYeHUH TeHEeTHUECKUX 3a00J1eBaHNI YeloBeKa.

JlabopaTopHble H MpaKTHYeCKHe Pa0OThI:

Jlabopamopnas paboma NeS. «H3yuenue — pe3ynbmamog MOHOSUOPUOHO2O u  OucUOpuUOHo20
CKpewueanus y Opo30@uisl Ha 20MoBblX MUKPONPENApamaxy.

Jlabopamopnasa paboma  Ne6.  «H3yuenue  MOOUPUKAYUOHHOU — UBMEHUUBOCU, NOCMPOEHUE
8apUAYUOHHO20 PAOA U 8APUAYUOHHOL KPUBOLLY.

Jlabopamopnas paboma Ne7. «Ananuz mymayuii y 0po3ouibl HA 20MOBLIXMUKPONDENAPAMaxy.
Ipakxmuueckas paboma Ne2. « Cocmagnenue u ananus poooCi08HbIX 4el08EKaA».

Tema 7. Cenekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi Kak Hayka W mOpolecc. 3apoKJICHHE CeleKIuu U noMectukanus. Yuenue H.U. BaBunosa o
[EHTpax TMPOUCXOXKICHUA M MHOrooOpasust KyJIbTYpPHBIX pacTeHui. LleHTpbl NpPOMCXOXKAECHUS
JIOMAITHUX KUBOTHBIX. COpT, MOpO/Ia, MITAMM.

CoBpeMeHHbIE ~ METOJbl  CEJeKIMH. MacCoBbIi W WMHAMBHIYaJIbHBIH  OTOOPBHI B CEJEKIUH
pacTeHuii 1 KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBEHHOE CKpeluBaHue — MHOpUIUHT. Yncras
auHus. CKpeluBaHie YUCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuiia. HepoJcTBeHHOE CKpeluBaHue
— aytOpuaunr. OtaanénHas ruOpuansanus u e€ ycnexu. McKycCcTBEHHBIM MyTareHes M IOJydeHUE
HOJUIUIONAOB. JIOCTHKEHMSI CENEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

brorexHomorus Kak OoTpacib MPOW3BOACTBA. ['eHHas WH)KEHEepHsi. DTambl CO3AaHUS PEKOMOWHAHTHOM
JHK u  TtpaHcreHHbix  opraHu3moB. Kierounas  umxeHepus. KieTouHble  KyJIbTypHl.
MUKpOKIIOHATBEHOE pPa3MHOXEHUE pacTeHuil. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CENbCKOXO35MCTBEHHBIX OpraHu3MOB. Okosorndyeckue U dTHyeckue mpodiembl. MO —
FeHEeTUYECKU MOJU(UIIUPOBAHHBIE OPTaHU3MBI.

JlabopaTopHble 1 NpakTHYecKHe PadoThI:

Oxcexypeus « OcnogHbie Memoobl U OOCMUNCEHUsL CeNIeKYUU PACTNEHUT U HCUBOMHBIX (HA CeNeKYUOHHYIO
CManyuio, NIeMEeHHYI0  (epmy,  COPMOUCNLIMAMENbHBIU — V4ACMOK, 8 MenIuYHoe XO035UCME0,



J1abopamopuio azpoyHugepcumema Uil Hay4vHo20 YeHmpa)y.

11 xknace
Tema 1. DBoIIOLMOHHAS OHOJIOTHA
[Ipennocelikyn BO3HMKHOBEHHS SBOJIIOLMOHHOM TEOpUH. OBOJIOLMOHHAS TEOPUS M €€ MECTO B
Ouosiorun. BiusiHue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHU U IPYTUXHAYK.
CBuzerenbctBa 3Bojitonuu. llameoHTonoruueckue: IOCIENOBATEIbHOCTh IIOSBICHUS BUIOB B
[AJICOHTOJIOTUYECKOM JieTonucH, nepexoanbie (opmel. buoreorpaguyeckue: CXOACTBO U pa3iinuue
¢bayH u pIop MaTEpUKOB U OCTPOBOB.
OMOPHOJIOTMUECKUE: CXOJCTBA U PA3JINYUs SMOPHUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTENBHO-
AQHATOMUYECKHUE: TOMOJIOTUYHbBIC, aHAJIOTUYHbIE, PYJIUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISPHO-
OMOXMMHUYECKHE: CXOICTBO MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH Yy
BCEX OpPraHU3MOB.
OpomonuonHasa teopus Y. /lapBuna. IIpennocbulku BOZHUKHOBEHUS NapBUHU3MA. JBHKyIME CHIIBI
IBOJIIOLIMKM  BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE IIPU  OIPAaHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas U3MEHYUBOCTb, 60pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).
Cunreruueckas Teopus sBosionnu (CTI) u e€ ocHOBHBIE M0JI0KEHNA. MUKPO3BOIIOLUS.
[Tomynsiuyst Kak eAMHULIA BUJA U DBOJIIOLIUU.
JBuxymue cuibl (pakTopsl) 3BOJIIOLKK BUJOB B IpHUpoie. MyTallMOHHBIN npolecc i KOMOMHATUBHAS
U3MEHYMBOCTb. [lonysiioHHbIe BOJIHBI U Apeiid reHoB. M3onsauus uMurpanus.
EcrectBenHbIi 0TOOp — Hanpassstonmid pakrop sBoronuu. POpMBI €CTECTBEHHOT00TOOPA.
[TprucnocoOneHHOCTh OPraHU3MOB Kak — pe3ynbTaT 3Bojtouuu. Ilpumepsl mpucnocoOieHuit y
Opranu3MoB. ApoMop( 036l M HINO0ATATITAIHH.
Bun u BupnooOpasoBanue. Kpurepun Bupa. OcHoBHble (OpMBI BHI000pa3oBaHuUs: reorpaduueckoe,
sKosiornueckoe. Makpoaspoitonusi. @opmsl 3BoOLMU:  (puneTudeckas, JUBEPIreHTHAs,
KOHBEpreHTHasl, napasuienbHas. HeoOpaTuMOCTh HBOJIOIUH.
[Ipoucxoxnenne oOT HecNeUUAIU3UPOBAHHBIX mpeakoB. [Iporpeccupyromasi crenuanu3amnms.
AnanTtuBHas paguarnusl.
JlabopaTopHble U MpaKTHYeCKHe PA0OThI:
Jlabopamopnas paboma Ne 1. « Cpasnenue 6u006 no Mmopghonocuieckomy Kpumepuroy.
Jlabopamopnas paboma Ne 2. «Onucanue npucnocoOIeHHOCmU — Op2aHUBMAu e€ OMHOCUMENTbHO20
xapaxkmepay.
Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emJie
JloHay4dHBIE NIpENCTaBICHUS O 3apOKICHUM *XU3HU. HaydHble IMIIOTE3bl BOZHUKHOBEHUS JKW3HHM Ha
3emiie: abuoreHe3 M maHcHepMusa. XHUMHUYECKas HBOJIOLMA. AOHOT€HHBI CHHTE3 OPraHWYECKUX
BEUIECTB U3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE IOATBEPKACHUE XUMHUYECKOW DBOJIIOLMH.
Havaneubie stanbl 6uonornyeckoit sBomtouuu. ['mmoreza PHK-mupa. ®@opmupoBanue memMOpaHHBIX
CTPYKTYp U BOSHMKHOBEHME NPOTOKIETKHU. [lepBble kieTkn u ux sBoouns. PopMUpPOBaHNE OCHOBHBIX
IPYI KUBBIX OPTaHU3MOB.
PasButne xu3sHu Ha 3emse mo 3paM M nepuojgaMm. Karapxeil. Apxelckasy NpoTepo30HcKast
opel. [lanmeo3oiickast spa m €€ TMepHOabl: KEMOPHIMCKWN, OPIOBUKCKUHN, CUITyPUUCKHUH, JIEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKUN. Me3030cKast 3pa ¥ €€ EPUOIbl: TPUACOBBIN, FOPCKUN, METIOBOM.
KaitHo30¥icKast 3pa U €€ MepHOJbl: NAJIEOre€HOBBIM, HEOTEHOBBIM, AaHTPONOTECHOBBIN. XapaKTEPUCTUKA
KJIMMaTa U reoJoru4eckux nporeccoB. OCHOBHBIE ATalbl ABOJIOLUU PACTUTENBHOIO M KUBOTHOTO
Mupa. ApoMopdo3bl y pacTEHUI U )KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHHUE IPYIII KUBBIX OPraHU3MOB.
Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOIIOIUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB.
OBOJIIOLIMS YeloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuUTHE MNpenCcTaBiICHUN O MPOUCXOXKICHUU
yesnoBeka. Meroapl M3yueHHUs aHTpororeHesa. (CxoacTBa M pa3jivuus YENOBEKA U JKUBOTHBIX.
CucremaTndeckoe MOJ0KEHUE YEIOBEKa.
JBmwxynme cuibl (pakTopbl) aHTponorene3a. HacinencrBeHHas H3MEHYMBOCTh M €CTECTBEHHBIH 0TOOD.
OO0riecTBeHHBIN 00pa3 KWU3HHU, H3TOTOBJICHNE OPYAUH TPYAa,MBIIIJICHUE, PEUb.
OcHOBHBIE CTaAMM M BETBHU 3BOJIOLMHU YEJIOBEKA: aBCTpaloNuTekH, UYenoBek ymenbid, YenoBek



npsaMoxosmuid, YenoBek HeanaepTanbckui, YenoBek pazyMublid. Haxonku HCKOIMaeMbIX OCTaTKOB,
BpeMs1 CYIIECTBOBaHHMS, 00JIACTh paclpoCTpaHeH sl, 00BEM rOJJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIHSL.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BponeouHas (eBpazuiickasi), Herpo-aBCTPAIIONHAS
(oKBaTOpHAllbHAsI),  MOHTOJIOMAHAS  (a3MATCKO-aMEpHKaHCKas). YepTsl  MPUCIOCOOIICEHHOCTU
Ipe/ICTaBUTENIe YEIOBEYECKUX pac K YCJIOBUSM CYHIECTBOBaHMSA. EJNHWHCTBO 4YEIOBEUECKHUX pac.
Kpuruka pacusma.

JlaGopaTopHble M IPaKTUYeCKUE PA0OTHI:

Ilpakmuueckaa paboma Nel. «HM3yuenue uckonaemvix OCMAmMKO8 PACMEHUl U IHCUBOMHBIX 6
KOJLLeKYUAX ).

DKCKypcust « DBOn0YUS OP2AHUYECKO20 MUPA HA 3emaey (8 eCmecmeeHHO-HAYYHbLIL UlU KpaegeouecKull
my3ett).

Tema 3. Opranu3Msl U OKpYy:Kalomas cpeia

Dkojorusi Kak Hayka. 3aJayd W pasfenbl SKOJOTMH. MeToAbl SKOJIOTHYeCKHX HCCIeI0BaHUM.
DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl oOuTaHus OPraHU3MOB: BOJHAsI, HA36MHO-BO3AYIIIHAS, TIOYBEHHAs, BHYTPUOPTaHHU3MEHHAsI.
Oxkonorudeckue akropsl. Kimaccndukamms sxkonorndeckux GakTopoB: aOMOTHYSCKHE, OMOTHYECKUEC U
aHTponoreHHsbie. JlelicTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuoTtudeckue (akToOpbl: CBET, TeMmIepaTrypa, BIaXHOCTh. DotonepuoansM. IlpucnocobdieHus
OpPraHU3MOB K JIEUCTBHUIO abNMoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buortnueckue daxropsl. Buapl OMoTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS, XUILHUYECTBO, CUMONO3
u ero ¢opmbel. [lapasutusm, Kkoomepanusi, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIN3M, HEUTpAIN3M. 3HAUYCHHE  OMOTHYECKHX B3aUMOJICUCTBUI s
CYILIIECTBOBAHMS  OPTaHU3MOBB IMPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nonyasiuud. OCHOBHBIE IOKa3aTeNu MOMYJISLUU: YHUCIECHHOCTD,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLius. JJuHAMIKa YUCICHHOCTH MOIMYJIALNU U €€
perymsiuus.

JlabopaTopHble M npaKkTHYecKHe padoThI:

Jlabopamopnass paboma Ne3. «Mopghonocuueckue ocobeHnHocmu pacmeHuti U3 PAsHbIX Mecm
ooumaHusLy.

Jlabopamopnas paboma Ne 4. « Brusinue céema na pocm u pazeumue 4epeHKo8KoIeyCay.
Ipaxmuueckas paboma Ne 2. «[loocuém niomuocmu nonyaisayull pasHvix U008 PACMEHULL).

Tema 4. Coob1iecTBa M IK0JIOTHYECKHE CHCTEMbI

CooOmiectBo opraHu3smMoB — OuorieHo3. CTpykTypsl OHOLIEHO3a: BUAOBAas, MPOCTPAHCTBEHHA,
Tpouueckas (nuieasi). Bunp-nomuHanTsl. CBsA31 B OUOLIEHO3E.

Dkonoruyeckue cucteMsl (3xocuctemsl). [TonsTHEe 00 3K0cucTeMe U OuoreoieHo3e. DyHKIMOHATBHBIE
KOMITOHEHTBI 3KOCHUCTEMBI: IMPOJYIICHTHI, KOHCYMEHTBI, PEIyIEeHTh. KpyroBOpOT BEHIECTB U IMOTOK
SHEPTUHM B dKOocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHHU SKOCHUCTEMBI. [luieBble Iemu W CEeTH.
OcHOBHBIE TOKa3aTeNu dKOCUCTEMBI: OHoMacca, MPOAYKIHs. DKOJOTHYECKHE MUPAMUIbL: TPOIYKIIHH,
YHCIEHHOCTH, OuomMaccel. CBOMCTBA OKOCHUCTEM: YCTOWYMBOCTb, CAMOPETYMSIHUs, pPa3BUTHE.
Cykueccus.

[IpuponHbie  »KOCHMCTEMBI.  JKOCHCTEMbI  03€p W peK. ODKOCHUCTEMA  XBOMHOrO  WIH
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATpO’KOCHUCTEMBI. YpOosKkocucTeMbl. buonoruueckoe u
X035IICTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak GpakTop ycTOWIMBOCTH 3KocucTeM. CoxpaHeHue OMOJIOTHYECKOTO Pa3sHOOOpa3Hs
Ha 3emJe.

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panutipl, coctaB u cTpykTypa 6uocepsl. JKuBoe BemecTso u
ero ¢yakuun. OcobeHHoctn O6mocdepbl Kak TI00ATBHON 3KOCHCTEMBI. JIMHAMHYecKOoe paBHOBECHE U
oOpatHas cBs3b B Ouocpepe.

KpyroBopoTsI BemecTB 1 OMOreOXMMUYECKUE ITUKITBI 2JIEMEHTOB (yTriiepoja, a30Ta).

3oHaNBHOCTH OUOChepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Omocdepe 3emmn. AHTPONOTEeHHBIE W3MEHEHHS B Oumocdepe.

['moGanpHBIE YKOIOTUYECKUE TPOOTEMBI.

CocymiectBoBaHMe TpHUpoAbl U dYenoBedecTBa. CoxpaHeHwe OHOpazHOOOpa3usi Kak OCHOBa
ycroiunBocTd Ouocdeppl. OCHOBAa palMOHAIBLHOTO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX



UCIONIb30BaHue. JlocTiykeHus: OMOJIOTHH U OXpaHa MPUPOIbI.



2. Ilnanupyemblie pe3yJbTaTbl OCBOCHUSI y4eOHOro mpeamera «buosorusi» Ha ypoBHe
cpeaHero o0uero o0pa3oBaHus

IIpenmeTHblIe pe3yabTaThl

[IpenmeTHbie pe3ynbrarthl ocBoeHus mnporpammbl COO mo Ouosnoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue s yueOHOro npeamera «buonorusy» HaydHbIE 3HAHUS, YMEHHS
U CHocoObl  JIEHCTBHUI 10 OCBOCHHIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUMA, BUIbI
JESITEBHOCTH IO MOJyYSCHHIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTyallMsiX, a TakKe€ B pEaJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouonorueir. B
porpaMme IpeaMeTHbIE Pe3yabTaThl IPEICTABICHBI 10 TOAaM 00YUYEeHHUS.

IIpenmeTHble pe3yabTaThl OCBOEHUs yueOHOro mpenmera «buonorusi» B 10 kiacce
JIOJKHBI OTPaXKaTh:

— cQOpMHUPOBAHHOCTb 3HAaHMI O MECTE€ U POJIM OMOJOTHMH B CHCTEME HAyYHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (hOPMHUPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHEI
MHUpa U HAay4dHOTO MHPOBO33PEHUS, O BKJIAJIE€ POCCHUICKUX M 3apyOeKHBIX YUEHBIX-
O0uoJ0roB B pa3BUTUE OHOJOrWH, QYHKIUOHAJIBHOW TI'PAMOTHOCTU  4YeJIOBEKa JUIs
pelleHus KU3HEHHBIX 33/1a4;

— YMEHHE pPacKpbIBaTh COJEpKaHWE OHOJOTHYECKUX TEPMHHOB M TIOHSATHH: KHU3Hb,
KJIETKa, OpraHu3M, MeTa00a13M (OOMEH BEIECTB M MPEBPAILCHUE YHEPTHH ), TOMEOCTa3
(camoperynsiiusi), ypoBHEBash OpraHH3alusi >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(pempoTyKIHs), HACIEACTBEHHOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE;

— YMEHHE Hu3Jlaratb OMOJOTHMYecKHe TeopuH (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHAs,
LEHTpajbHas JOorMa MOJEKYJspHOW Ouosnoruu), 3akonbl (I. Mennens, T. Moprana,
H.W. BaBunosa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pacrennii H.M. BaBuioBa), ompenensTb TIpaHUIbl HUX NPUMEHUMOCTH K >KMBBIM
cucTeMawm;

— yMEHHuE BJIAJeTh METOJAaMU HAayyHOro TIO3HAaHUS B OWOJOTUM: HaOIIOIEHUEHU
ONUCAaHHE JKUBBIX CHUCTEM, IMPOLECCOB WU SBICHWH, OpraHu3alus U TPOBEJCHUE
OMOJIOTUYECKOTO AKCIEPHUMEHTA, BBIABIDKEHHE THUIIOTE3bI, BBISBICHHE 3aBHCHMOCTH
MEXIY HCCIEAYyEeMbIMH BeIMYMHAMH, OOBSCHEHHE TOJYYEHHBIX pPE3yJIbTaTOB,
UCTIOIb30BaHHBIX HAyYHBIX TOHITHH, TEOPUH M 3aKOHOB, YMEHHWE JIelaTh BBIBOIBI
Ha OCHOBAHHM IOJyYEHHBIX PE3YJIbTATOB;

— yMEHHWE BBIJICIATh CYIIECTBEHHBIE TPU3HAKKA  BUPYCOB, KIETOK  IMPOKAPHOT U
9YKApPHOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB:
oOMEHa BEIECTB U MpPEBpallleHHUs] PHEPTUU B KieTKe, (POTOCHHTE3a, MIACTHYECKOTO U
HHEPTETUIECKOTO oOMeHa, XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHUS,
Pa3sMHOXKEHUs, HHIUBUIYyaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHE3);

— yMEHHUE PUMEHSTH MOJyYeHHbIE 3HAHUS 1J1s1 O0BSICHEHUS] OMOJIOTHIECKUX MTPOIECCOB U
SIBIICHUW, JUTSI TIPUHSTHS NMPAKTUYSCKUX PEIICHWH B TOBCEIHEBHOW JKM3HU C IEIBIO
oOecrieyeHus: O€30MACHOCTH CBOEr0 3J0pOBbSl M 370POBbS OKPYXKAIOMIUX JIHOJACH,
COONIIO/IEHHsI HOPM T'PaMOTHOTO TIOBENIEHHWsI B OKpYKalOMIed NPUPOIHON cpere,
NOHUMaHHE HEOOXOJMMOCTH HCIIOJIb30BAaHMS JOCTH)KEHUI COBpPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHIA ISl PAIlMOHAIBHOTO MTPUPOIOTIOIB30BAHHIS;

— yMEHHE pelarh >JEMEHTapHble T€HETHYEeCKHE 3a/Jadd Ha MOHO- M JUTHOpUIHOE
CKpeIMBaHMUe, CLEIIEHHOE HaclleZIOBaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO
CKPEIIMBAHUS TS TIPeACKa3aHusI HaclleI0BaHMsI PU3HAKOB Y OPTaHU3MOB;

— yMEHUE BBINOJHATD J1a00OpaTOPHBIE M MPAKTUYECKHE PabOThI, COOMIOAATh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAaHUEM;

— yMEHHUE KPUTHYECKU OILEHMBATh M MHTEPHPETHPOBATH MH(OPMAIUIO OHOJOTHYECKOTO
COJIepKaHUsA, BKJIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3IUYHBIX HCTOYHHKOB
(cpencTtBa MaccoBod uWH(MOpPMAIMK, HAYYHO-TIOMYJSIPHBIE MaTEPHaIbl), STUUYECKHE
ACTIEKThI COBPEMEHHBIX UCCIIC0OBAHUH B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTUH;



— YMEHHE CO3/JaBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIC COOOIIEHUs, 00001Iast
OMOJIOTHYECKYI0 MH(DOPMAIMIO M3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIOJB30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.

IIpeamMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTrO npeamera «buonorus» B 11 kiacce 10MKHBI
OTpaXkaTh:

— c(hOpPMUPOBAHHOCTh 3HAHUK O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (hOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
MHUpa U Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE€ POCCHUICKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH, GPYHKIMOHATHHOH TI'PaMOTHOCTH  4YeJOBEKa JUIS
pelieHuss JKU3HEHHBIX 3a7lad; YMEHHE pacKpblBaTh COAEpkKaHHEe OHOJOTHYECKHX
TEPMUHOB W TIOHSATUW: BHJ, TOMYJALHWS, T€HO(POH, SBOJIIOLUS, ABHKYIIHE CHUIIBI
(bakTOpBl)  DPBONIOIMH, MPHUCIOCOOJICHHOCTh  OPraHU3MOB,  BHJI000pa3oBaHUE,
HKOJIOTHYECKUE (DAaKTOPBI, SKOCHUCTEMA, MPOIYLEHTHl, KOHCYMEHTBI, PEIyLECHTHI, LEHH
MUTaHM, SKOJIOTHYECKas MupamMuaa, OuoreoneHos, ouocdepa;

— yMEHHE wu3JaraTh OWoyornveckue Teopuu (dBomounoHHas Tteopus Y. JlapsuHa,
CHHTETHYECKasi TEOpHUs DBOJIONWH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxonctBa K.M. bopa, uepenoBaHus TIJIaBHBIX HAMpaBiICHWA M TyTEH SBONIOIHUH
A.H. CeBepuoBa, yuenusi o 6uocdepe B.M. Bepraackoro), onpeaensiTb rpaHUIbl UX
MPUMEHUMOCTH K )KMBBIM CHCTEMaM;

— YMEHHUE BJIaJE€Th METOJaMU HAY4YHOIO T[O3HAHHUS B OMOJOrMM: HaOJIO/IEHUEU
ONHCAaHHWE J>KUBBIX CHUCTEM, IMPOIECCOB W SBICHH, OpraHM3alus W TPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBUKCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTU
MEXIy HCCIEAYEeMBbIMH BEIMYMHAMH, OOBSCHEHHWE TOJYYEHHBIX pPE3YJIbTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX TOHATUN, TEOPHUH M 3aKOHOB, YMEHHE JeJaTh BBIBOIbI
Ha OCHOBAHHH ITOJTy4YEHHBIX PE3YJIbTATOB;

— YMEHHUE BBIJIENATh CYLIECTBEHHBbIE MPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, NOMYJSALMHA, NPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOr€OLEHO30B U
IKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
0T60pa, BU1000pa30BaHusl, IPUCIOCOOIEHHOCTH OPraHU3MOB, IEHCTBUS SKOIOTHYECKUX
(GakTOpOB Ha OpPraHM3MBI, MEPEHOCAa BEMIECTB W TOTOKA DHEPTUU B DKOCHCTEMAX,
AQHTPOIIOT€HHBIX U3MEHEHHH B SKOCUCTEMAaX CBOECH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOTreOXMMHYECKUX IIUKIIOB B Onocdepe;

— yMEHHUE NPUMEHATh MOJyYeHHbIE 3HaHUS AJIs 00bSICHEHHs OMOJIOTHUECKUX MTPOLIECCOB U
SBJICHUM, JUISI NPUHATHS NPAKTUYECKUX PEIICHUH B ITOBCEIHEBHOW JKU3HU C LENbIO
oOecriedeHns1 O€30IMACHOCTH CBOETO 3JI0POBbsI M 3J0POBBSI OKPYKAIOIIUX JFOJIEH,
COOJIIOJIEHHsI HOPM TI'pPaMOTHOTO IOBEJEHHs B OKpy’Karolleld NpUpOAHOI cpene,
NOHMMaHHe HeOOXOAMMOCTH UCTIIOIh30BAHUS JOCTIKEHUI COBPEMEHHON OMOIOTHYN ISt
palMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

— yMEHHWE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKHE 3a[aud, COCTABIIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B dKocHcTeMax (IL[enH MUTaHus);

— yMEHUE BBINOJHATD JIA0OPATOPHBIE M MPAKTUYECKUE pabOThl, COOII0AATh MpaBuiia Ipu
paboTte ¢ yueOHbIM U J1a00PaTOPHBIM 000PYI0BAaHUEM;

— yMEHHUE KPUTHYECKU OLEHMBATh M MHTEPHPETHPOBATH MH(OPMAINIO OHOJIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB
(cpenctBa maccoBoil MH(MOpMAalLIMK, HAyYHO-TIONYJISPHBIE MaTepHalibl), pacCMaTpUBaTh
rJ100a1bHbIE YKOJIOTHUECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATHIIO OTHOILIEHUIO
K HIM COOCTBEHHYIO MTO3HITHIO;

— YMEHHE CO03[aBaTh COOCTBEHHBIC NHCHbMEHHBIE M YCTHBIE COOOIICHUs, 0000IIas
OMONIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKHX HCTOYHUKOB, IPAaMOTHO HCIOJIb30BAThH
MOHSATUHHBIN anmapar OUOJIOTHH.



3. TemaTuyeckoe MJIAHHPOBAHME C YKa3aHHEM KOJHYECTBA aKaJeMHYeCKHX YacoB,
OTBOJMMBIX HA OCBOEHHME KaXI0i TeMbl Y4eOHOr0 TmpeIMeTa H BO3MOKHOCTH
HCIIO0JIb30BAHUSA 10 ITOH TeMe IeKTPOHHBIX (HU(PPOBBIX) 00pa30BaTEJIbHBIX PECYPCOB.

10 knacce
Ne | KoanuectBo | Tema KomuuectBo wacos | S0P, LIOP
/Tl | 9acoB Ha peanu3anuo
paboueit
MIPOTPaMMBI
BOCITUTAHUS
1. 2 buonorus B cucreme Hayk. 1 bu6mmoreka [IOK
https://m.edso00.ru/7f41c292
2. 1 JKuBbie  cucteMbl W HX - bubmuorexa [JOK
OpraHu3aIysl. https://m.edsoo.ru/7f41c292
3. 8 XUMHYECKUH COCTaB U CTPOCHUE 1 bubnmnoreka HOK
KJIETKH. https://m.edsoo.ru/7f41c292
4, 6 JKusHenesTenbHOCTh KIIETKU. 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292
5. 5 Pa3zmuoxenue u 1
WHIUBUAYAITBHOE Pa3BUTHE bubmnorexa LIOK
https://m.edso0o.ru/7f41c292
OpraHU3MOB.
6. 8 HacneacTBeHHOCTD U 1 bubmuorexa [JOK
HW3MEHUYUBOCTh OPTaHU3MOB. https://m.edsoo.ru/7f41c292
7. 3 Cenexius OpraHu3MOB, OCHOBBI 2 bubnmnoreka HOK
OMOTEXHOJIOTHH. https://m.edso0.ru/7f41c292
8. - PesepBHOE Bpems bubnuoreka [JOK
https://m.eds00.ru/7f41c292
O0mee KOJMYECTBO YaCOB MO Mporpamme: 33 7
yaca
11 kaace
Ne | KomnuectBo | Tema KommaectBo uwacor | DOP, IIOP
/Tl | 9acoB Ha peau3aiuio
MOTYJIS
«IIIkOnBHBIN YPOK»
paboueit
MIPOTPaMMBbI
BOCITUTAHHS
1. 9 DBOIIIOIMOHHAST OMOJIOTHS. 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
2. 9 Bo3nukHOBEHHE W  pa3BUTHE 2 bubnmoreka [JOK
JKU3HU Ha 3eMJie. https://m.edsoo.ru/7f41cc74
3. 5 Opranm3Mbl W OKpYyXKaromas 1 bubnmoreka [JOK
cpena. https://m.edsoo.ru/7f41cc74
4. 9 Coo0miecTBa ¥ 9KOJIOTHYSCKHUE 3 bubmuorexa [JOK
CHACTEMBI. https://m.edsoo.ru/7f41cc74
5. 1 PezepBHOE Bpemst bubnuotexa [JOK
] https://m.edsoo.ru/7f41cc74
O0uree KOJMYECTBO YAaCOB MO Mporpamme: 33 7

qyaca
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