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Pabouas mporpamma yuyeOHOro mpenmera «buojOrus» Ha YpOBHE CpEIHEro OOIIero
00pa3oBaHMsl COCTaBJCHAa HAa OCHOBE MPUMEPHOW pabodeil mporpaMMmbl Y4eOHOTO MpeaMera
«buonorusy», pedoBanmii k pezyabraram ocsoenust OOIT COO, npencrasnennbix B PT'OC COO,
a Taxxe DenepanbHOI MPOrpaMMbl BOCITUTAHUS M OUICKUT HEIOCPEACTBEHHOMY TPUMEHEHHIO
npu peanuszanuu oos3arensHor yactu OOIT COO.

1 IlosicHuTeNbLHas 3aMUCKa

1.1 O6masi xapakTepucTHKA y4eOHOro npeamera «buogorus»

VYuebnblii npeamet «bronorus» B cpeaHeM o01eM 00pa3oBaHIH 3aHIMAET BAXKHOE MECTO.
OHn obGecnieunBaeT GopMHpOBaHUE y OOyUarOIIMUXCs NMPEICTaBICHUI O HAyYHOW KapTHHE MUDA;
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOU MPUPOE, €€ OTIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alMy M DHBOJIOLMHU; CO3HAET YCIOBMS JUIS: IO3HAHHUA 3aKOHOB JKMBOW IIPUPOJBL,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe30macHoro obpasa
YKU3HU, DKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOI'O OTHOIIEHHUS K )KUBOH IIPUPOJE U YEIIOBEKY.

bonbmoe 3HaueHue yueOHbIH mnpeamer «buosorus» uMeEeT Takke JUIsl pelleHus
BOCIIUTATEIbHBIX W PAa3BUBAIOLIMX 3aJady CpeAHero oOmiero oOpa3oBaHMs, COLMANIU3ALUU
oOyuaromuxcs. M3ydenue Ouwonormu  obOecrieunBaeT  yciaoBus Uit (OPMHPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHUKAI[MOHHBIX M MH(OPMALMOHHBIX HAaBBIKOB, 3CTETHYECKON
KYJBTYpBI, CIIOCOOCTBYET MHTErPAIlii OMOJOTHUYECKUX 3HAHUH C MPEACTABICHUSMHU U3 JPYTUX
y4eOHBIX HPEIMETOB, B YaCTHOCTH, (pU3MKH, XMMUU U reorpaduu. HazBaHHble MONOXKEHUS O
npeJHa3HauYeHUH y4eOHOro rnpeaMera

«buosorus» CcOCTaBMIM OCHOBY Ul ONpEAEICHUs IOAXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUSI, IPEICTABICHHOTO B JAHHOW IIpOrpaMMe.

OT10op coneprxkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH C
HO3ULHUN KyJIBTypOCOOOPA3HOro MOAXO0Ja, B COOTBETCTBUHM C KOTOPBIM OOydYaroHIMecs JOJKHBI
OCBOMTb 3HAHMS M YMEHHMs, 3HaUYUMble 111 (popMupoBaHUs OOIIEH KyJIbTyphl, ONpeAesstolne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpY’KAIOLIEH MNPUPOAHON cpejie, BOCTPEOOBAHHBIE B
MOBCEHEBHOM JKU3HU U MpakTHUeCKo aedrenbHOocTH. Oco0oe MeCT B 3TOW cUcTeMe 3HaHWH
3aHMMAIOT JJIEMEHThl  COJAEP)KAHUS,  KOTOpbIE CIy)KaT OCHOBOM i (OpPMHUPOBAHUS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOLIMX I'YMaHU3alMU OMOJIOTUYECKOTO0 00pa30BaHusl.

CTpyKkTypHpOBaHUE COJEepXaHHUA y4eOHOTrO Marepuaia B MPOrpaMMe OCYLIECTBIEHO C
y4€TOM NPUOPUTETHOTO 3HAYEHUSI 3HAHUI 00 OTIIMYUTENIbHBIX OCOOEHHOCTSX >KUBOIM MPHUPOJIBI,
0 €€ ypOBHEBOIl OpraHu3alMy U HBOJIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTrO
npeaMera «buonorus» BbIIEIEHBI CIEAYIOINE COAEPKATEIbHbIE TUHUN: «bHOJIOTHs Kak HayKa.
Mertoas! HayuHOro Mo3HaHUs», «Kierka kak OMOJOrHMYecKas CUCTEMay,

«Opranusm kak ouosiorudeckas cucremay, «CrucremMa u MHOroo0pasue OpraHu4ecKoro
MHUpa», «IBOJIIOLHUS JKUBOU IPUPOABL», «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

1.2 HEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «BUOJIOT' U5

Lenp u3ydyenus ydebHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE — OBIIAJICHHE
0o0y4JalImUMHUC 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAJIBHOM OpraHu3alliid >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH MCIOIb30BaTh ATH 3HAHUSA JUIS TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

e JlocTwKeHHE LeNu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEeTYIOIIUX 3a/au:

® OCBOGHHME OOYYalOUIMMHCS CHCTEMBl 3HAHUH O OHOJOTHYECKHX TEOpHsIX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBuiax, CIyKalliX OCHOBOM
s (popMUpOBaHUS MPEACTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MHUPA; O
METOJIaX HayYHOTr0 MO3HAHUS; CTPOEHNUHU, MHOT000pa3uu U 0COOEHHOCTSIX JKHUBBIX



CHCTEM Pa3HOI'0 YPOBHS OPTaHU3alMK; BBIJAIOLUINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBaHUSIX B ONOJIOTHH;

e (opmupoBaHHe Yy OOY4YaIOUIMXCS IIO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOLIECCE aHAJIM3a JAHHBIX O MYTSIX Pa3BUTUS B
OMOJIOTUU HAayYHBIX B3IJIAJIOB, WAEH M MOJXOJOB K HM3YYEHHUIO JKMUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluu;

® CTaHOBJIEHHE Yy OOydJalommxcs oOwmed  KyabTypbl, (QYHKIHOHAIBHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHSATH M OLICHUBATD SIBIICHHS OKPYKAIOIIEr 0
MHUpa XUBOW IPHUPOABI HAa OCHOBAaHUM 3HAHMM M OIBITA, IOJYYEHHBIX IIPH
W3YYCHHH OMOJIOTHH;

e (opmupoBaHue y OOyyarOIIMXCsl YMEHMH WIIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUH B IPAKTUYECKOH JEATEIbHOCTU YEIOBEKa, Pa3BUTUHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHA;

e BOCNUTaHHE YOSKIAEHHOCTHM B BO3MOYKHOCTH II03HAHMSI YEJIOBEKOM >KMBOH
IPUPOJBI, HEOOXOAMMOCTH OEpeKHOr0 OTHOUIEHHsS K HeH, coOIroaeHus
STHYECKUX HOPM IIPH MPOBEACHUN OMOJIOTHUECKUX MCCIIETOBAHMIA;

® O0CO3HaHHE LEHHOCTH OHOJOIMYECKUX 3HAHUM [ TOBBILEHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYpHl, 17151 (OPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

® [IpUMEHEHHE NMPUOOPETEHHBIX 3HAHUNW U YMEHUU B IMOBCEJIHEBHOM >KM3HH IS
OLICHKH IOCIEACTBUNA CBOEU ACATEIBHOCTH IO OTHOLICHUIO K OKPYKAroUIEH
cpeae, COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHHME U  COOJIIOZCHHE Mep
npoduakTuku 3a00JIeBaHUN.

1.3 MECTO YYEBHOI'O ITIPEJMETA «bBUOJIOI'US» B YYEBHOM
IIJIAHE

B cucreme cpennero obuiero oopazoBanus «buosiorus», nzydaemas Ha 6a30BOM ypOBHE,
ABIISETCS  00s3aTelIbHBIM  y4YEOHBIM MPEAMETOM, BXOASIIMM B COCTaB  MPEIMETHON
oOpa3oBatenbHOi oOmactu «EcrecTBeHHBIe Haykm». OOmiee uncino gacoB — 68 gacos: B 10
knacce — 34 gacos (1 yac B Henenmto), B 11 kmacce — 34 yacoB (1 yac B Heneno).

[IpenycMOTpeHHBIH TIPH 3TOM pPe3epB CBOOOJHOTO y4eOHOTO BPEMEHH PEKOMEHIYETCS
MCIIOJIb30BATh JJIs MOBTOPEHHSI U 3aKPETIJICHHUS MaTepHralia, a Takke peqIIeKCHH.

2 COIEPKAHUE YYEBHOI'O IIPEJMETA «BHOJIOT US»
2.1 10 KJIACC

Tema 1. Bnosorus kak Hayka

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMH HayKaMu, (uiocoduel, 3THKOH, 3CTeTUKON u mnpaBoM. Posp Ouonoruu B
(bopMUPOBAHUN COBPEMEHHOM Hay4yHOI KapTUHBI MUpa. CUcTeMa OMOJIOTHYECKUX HayK.

MeTob! To3HaHMS KUBOU PUPOABLI (HAOII0AEHUE, SKCIEPUMEHT, ONMCaHUe, U3MEpPEHHE,
KJIacCU(pUKalUs, MOJICIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHCTpanuu:

[Toptpetrsr: Y. Hapsun, I'. Mengens, H. K. Komasuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTOABI TO3HAHUS KUBOU TPUPOIBDY.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:

[Ipaktuyeckas pabora Ne 1. «/cnonb3oBaHME pA3TUYHBIX METOJIOB MPH H3YYEHUH
OHOJOTHYECKIX 0OBEKTOB.

Tema 2. ’KuBble cucTEeMbI M UX OPraHU3aUsA
Xusble cuctempl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHwsi Omonoruu. OTiHune >KUBBIX



CUCTEM OT HEOPTaHUYIECKOU MPUPO/IBIL.
CpoiicTBa OMOCHCTEM H UX pa3HOOOpa3ue. YPOBHM  OpraHu3alui OHOCHCTEM:

MOJIEKYJISIPHBIH, OpPraHOUIHO-KJIETOYHBIH, OpraHU3MEHHBIN, MOIYJISIUUOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHH ), OMOCHEPHBIA.

JeMoHcTpanuu:

Tabmuipsl 1 cxembl: «OCHOBHBIE TNMPU3HAKH KHU3HU», «YPOBHU OpraHU3allUUd >KUBOU
IPUPOIBI.

O6opynoBanue: moaens Mosiekyinl JJHK.

Tema 3. XuMn4eckuii COCTaB M CTPOEHUE KJIETKHU

XUMHYECKUI COCTAB KIETKU. XUMUYECKHE JIEMEHTBI: MAaKPO3JIEMEHTHI, MUKPOJJIEMEHTHI.
Bopna n MuHepanbpHbIEe BELECTBA.

@OyHKIMM BOJbl M MHUHEPAIBHBIX BeELIECTB B KieTke. llogaepixaHue ocMOTHYECKOIO
Oananca.

benxu. CocraB u ctpoeHne 6e1KoB. AMHHOKHCIIOTH — MOHOMEpHI 0enkoB. Hezamennmebie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMmeHThl — Ounonornueckue Karanuzaropel. CTpoeHne GepMeHTa: aKTHBHBINA LIEHTP,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Butammubl.  Otauuus  (QepMeHTOB  OT
HEOPraHWYECKHUX KaTaJIn3aTOPOB.

VYraeBosl: MOHOCaXapH bl (TJI0K03a, prubo3a 1 1e30Kkcuprn003a), qucaxapuibl (caxaposa,
JIAKTO3a) W TMOJIMCaxapuinl (KpaxMay, TJHMKOTeH, MEeJUT0io3a). buomornyeckue QyHKInMN
YIJIIEBOJOB.

Jlummapr:  Tpurmmuepuas, Gocomumuapl, crepounsl. [unpoduinbHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIJIEBOIOB, OEIKOB M JIMIUI0B Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. HykiieoTu sl — MOHOMEPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne n ¢ynkuuu JIHK. Crpoenne m ¢ynkmun PHK. Bugst PHK. AT®: crpoenune u
¢bynkuuu. Luronorus — Hayka o kierke. Kierounas Teopust — npumMep B3aUMOACHCTBUS Uiei
1 (HaKkTOB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHUSI KIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue Npu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
MemOpaHa, monekyinsl JIHK kak reneruueckuii anmapar, CuCTeMa CHUHTE3a Oellka.

Tunbel kieTok: sykapuoTHdeckas U Hpokapuotrnyeckas. OCOOEHHOCTH CTPOEHHUs
npokapuoTuyeckou kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJI€TOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (YHKIIUH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkiuu. Ilurormasma u e€ oOpraHouAbL.
OnnomeMOpanHnblie opranous! kinetku: D1IC, annapar ['onpmku, muzocomsl. [lonyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bL. [Iporicxoxk1eHne MUTOXOHAPUH 1 IIacTUA. Buasl
wiactug. HememOpaHHble OpraHouabl KIETKH: PUOOCOMBI, KJIETOYHBINH IIEHTp, LEHTPUOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUA0B KIETKU. BkitoueHus.

SAnpo — perynaropHslil HeHTp kieTku. CTpoeHue sapa: aepHast 000J04Ka, KapHoIaa3zMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JeMoHcTpanuu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, x. Yorcon, ©.
Kpuk, M. Vunkunue, P. ®@panknun, K. M. bap.

Juarpammsbl:  «PacrpeneneHie XHUMHYECKHX JJIEMEHTOB B  HEXKHMBOM MPUPOILH,
«PacnpeniesieHre XUMAYECKUX 3JIEMEHTOB B JKMBOU MTPUPOJIE.

Tabmumer 1 cxemsl: «lleprogndeckass TabmUIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHue



MOJIEKYJIBI BOJbI», «buocunTtes Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHne GpepMeHTa,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue monekynbsl AT®», «CTpoeHHEe 3yKapuOTUUECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKu», «CTpOEHHE pPACTUTENIbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKn», «CTpoeHue siipa KIETKH», «YTJIeBOIbD», «Jlumuab.

Ob6opynoBaHue: CBETOBON MUKPOCKOI, 000PYAOBaHUE JJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB; MUKPOIIpenapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MPaKTUUYECKHe PabOThI:

JlaboparopHast pabota Ne 1. «M3yueHne KaTAIUTUYCCKOW aKTHMBHOCTH (EPMEHTOB (Ha
npuMepe amMuiias3bl WK Katajnasbl)». JlabopatopHas pabora Ne 2. «M3yueHue cTpoeHHs KIETOK
pacTeHHi, XUBOTHBIX W OaKTEpHil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax H HuX
OTHCAHUEY.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKHA

OOmeH BemiecTB, WU MeTa0ONM3M. ACCUMWISIUS (IJIACTHYECKHd  OOMEH) U
TUCCUMUIIIALINSA (SHEPreTHYecKnii oOMEeH) — JBE CTOPOHBI €IMHOTO Ipolecca MeTadon3ma.
Posib 3aKOHOB COXpaHEHHs] BEUIECTB M JHEPrUM B IMOHMMaHMHM MeTabonu3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOQHBIN 1 TeTepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIIECTB U MpeBpallleHun
DHEPIUH B KIIETKE.

®orocunte3. CpetoBas u TeMHOBass ¢a3bl QorocuHre3a. Peakiuum QorocunHresa.
OddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (OTOCHHTE3a JJIsI KU3HU Ha 3emiie. Bimsaue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepuu. 3HAYCHUE XEMOCHHTE3a ISl JKU3HU Ha
3emuie.

OHepreTuueckuii oOMeH B  KieTke. PaciiensjeHue BeUIeCTB, BBbIIEICHHE U
AKKyMYJIUPOBaHHE SHEPrUM B KIETKE. JTalbl d3HepreTuyeckoro oomena. I mukonus. bpoxenue
u ero Buuael. KuciopogHoe oxucieHue, WIM KIETOYHOE JpixaHue. OKUCIUTEIbHOE
dochopunuposanne. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknmm wmartpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peamumzamus
reHeTuYeckoil nHpopmaiuu B KieTke. ['eHeTHueckuit KoJ U ero cBoicTBa. TpaHCKpUIIUS —
matpuuHblii cunte3 PHK. Tpancnsauus — 6uocunTes Oenka. Jransl TpaHcisiuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Heknerounsle ¢opmbl xu3HM — BHUpychl. Mcropust oTkpbiTuss Bupyco (/.U.
MBanoBckuit). OcOOEHHOCTH CTPOEHUS M >KU3HEHHBIA LUK BUpPYcoB. baktepuodaru. bonesnu
pacTeHMii, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBa€Mble BUpycaMH. Bupyc nMMyHonedunnra yenoBeka

(BUY) — Bo30yaurens CIIM/la. OOpaTHas TpaHCKpUNLMSA, peBepTa3a M HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIM.
JleMoHCTpanuu:

[Toptpetsr: H. K. Konsios, JI. . UBanosckuit, K. A. Tumupsizes.

Tabmuuet u  cxemel: «Tumbsl mnuTaHus», «Metabomuzmy», «MUTOXOHAPHI,
«QHepreTuueckuil oOMen», «Xinopomnacrt», «®oro- cunres», «Ctpoenune JJHK», «Ctpoenue u
¢byHKLIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTnueckuil ko1, «Bupycen»,

«bakrepuodarn», «Ctpoenne u xuszHeHHbId nuki Bupyca CIIM[la, Gakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-anmaukanuu «Y nsoenne JJHK u tpanckpumnuumsy», «bnocunres
6enkay, «CTpoeHue KIeTKU»; Moaensb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif nuki, winm KU3HEHHbIM LUK KieTku. MHTepdaza m mutos. Ilpoueccsl,
nporekarone B uHTepdasze. Permnmukanus — peaxuus matpuyHoro cunte3a /IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM HAa0Op — KapHOTHUIM. JUTUIOWIHBIA U TalIOWIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.



Henenne knetku — muTo3. Craguum mutos3a. [lpoiecchl, TpoOUCXOASIINE HA Pa3HBIX
CTaJUsAX MUTO3a. BUOIOrMYeCcKuil CMBICII MUTO3A.

[Iporpammupyemasi rubesib KJIETKHM — aroITo3.

@opMbl pa3MHOKEHHUS OpraHU3MOB: Oecrojoe U TmosioBoe.  Buubl Oecronoro
Pa3MHOXKEHUS: JICJICHHE HAJBOE, MOYKOBAHHE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTuBHOE pa3MHOKeHue. VICKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUCHUE JUIS
CEJICKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIONOro.

Metiio3. Craguu meitosa. I[lporeccsl, npoucxonsdime Ha cTaausx Mmeinosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAaYEHUE MEil03a.

[MameTorenes — mporiecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE JKee3bI:
CEMEHHHKHU U SUYHUKH. OOpa3oBaHME U Pa3BUTHUE MOJOBBIX KIETOK — ramer (CIepMaro30H,
AUIEKIIeTKa) — crhepMmaroreHe3 ©  ooreHe3d. (OCOOEHHOCTH CTPOCHHUS SHUIEKIETOK U
cnepmaro3onnoB. OmnogorBopenue. [laprenorenes. MuauBuayaibHoe pa3BUTHE (OHTOTEHE3).
OMOpuoHaNIbHOE pa3BUTHE (AMOpHOTreHe3). JTansl IMOPHOHATFHOTO Pa3BUTHS Y MO3BOHOYHBIX
JKUBOTHBIX: JpOOJIeHHEe, TracTpyisiuusi, opranorenes. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAIMOPHUOHAIBLHOTO PAa3BUTHS: MPSAMOE, HETIPAMOE (JTUYMHOYHOE). BiusiHue cpeibl Ha pa3BUTHE
OpraHu3MoB; (aKTOPbI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIEC YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU
pa3BUTHSL.

JleMoHcTpanuu:

Tabmumpr u cxembl: «D@OpMBI Pa3MHOKEHUSI OPTraHU3MOBY, «JIBOMHOE OIIII0JOTBOPEHHE
Yy UBETKOBBIX pacTeHU», «BererarMBHOE pa3sMHOXEHHE pacTeHUil», «JleneHue KIeTKu
OaxTepuii», «CTpoeHue MoJOBBIX KIETOK», «CTpoeHre XpOMOCOMBI», «KieTouHbIit LUKID)
«Permmukanus JITHK», «Mutosy, «Meinosy, «IIpsimoe u HenpsaMoe pazBUTUEY, «I 'aMeTorenes
y MJIEKOMUTAIOUINX U YeJIoBeKay, «OCHOBHBIE CTAJAMH OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30u/ibl MICKOTUTAIONIETOY,
«SlitiexneTka MiIeKOMUTaroero», «Kapuokrnnes B KJIeTKax KOpEIIKa JIyKay, «/leeHre KIeTKu»;
mopens JIHK, Monens MmetadazHoi XpOMOCOMBI.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlabopaTtopHas padota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsiencTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

IIpeamer m 3amaum reHetuku. Mcropus pa3BuTHs TeHETHKU. Ponb nurosnoruu u
SMOPHOJIOTHHU B CTAHOBJIEHUU T'€HETHKH. Bxiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToJbl TEeHETUKH (TUOPHI0JIOTUYECKUH, LUTOT€HETHYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUYECKUE MTOHATHS. [ 'eHeTnYecKasi CUMBOJIMKA, UCIIONIb3yeMas B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs NPU3HAKOB, YycTaHOBIeHHble [I. Mennenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH euH000pa3us THOPUIOB repBoro nokosenus. [IpaBumo
JOMMHHMPOBaHMs. 3aKOH pAcIUEIUIEHWs MpU3HAaKoB. ['unore3a uucrtoTel ramer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurnOpunHoe CKpelMBaHUE. 3aKOH HE3aBUCHUMOIO  HACJIEJOBAaHUS  INPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHMOPHIHOTO CKpEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTIPE/IeTICHUs] TEHOTUIIA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakKoB. Pabora T. Moprana 1o cCHEIIEHHOMY
HacJIeJOBaHMIO TeHOB. Hapyienue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasi TEOpUS HACIIEICTBEHHOCTH. | eHeTHuecKre KapThl.

I'enernka nosma. XpoMOCOMHOE ONpENENIEHNE 10J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.



['oMorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIICCTBEHHAs U HACIEACTBEHHAs. PoJb cpenbl
B HEHACJIEJCTBEHHOM W3MEHYMBCTU. XapaKTepUCTUKAa MOJU(PHUKALMOHHON H3MEHYMBOCTH.
Bapuanvonsslii psa 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuectBeHHbIEe U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, uiay reHOTUIIMYECKas, K3MEHUYMBOCTh. KoMOMHATHBHAS N3MEHYHUBOCTb.
Meiio3 u monoBoW mpolecc — OCHOBAa KOMOWHATHUBHOW HM3MEHYMBOCTU. MyTalMoHHas
u3MeH4MBOCTh. Krnaccu¢ukanuss MyTanuii: TeHHbIE, XpPOMOCOMHBIE, I'¢HOMHBbIE. YacTtoTra u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHON
n3menuusoctu H. 1. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTD.

I'eneruka uenoseka. Kapuotun uenoBexa. OCHOBHBIE METOJbl T'€HETHKM YeEJIOBEKA:
IeHEANOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKHH, OHOXMMMYECKHH, MOJIEKYJIIpPHO-
reHeTuueckuil. COBpEMEHHOE OIpEIEICHUE TE€HOTHUINA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
IFeHOTUIIMPOBaHUe, B TOM uucie ¢ nomometo [IIIP- ananuza. HacnencrBennsle 3a0osieBaHMs
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM  IPeIpaclookKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKU, TPOPHUIAKTUKN U JICYCHUS! TEHETHUECKUX
6one3Held. MeauKO-reHeTUYeCKoe KOHCYJIbTHPOBaHUE. 3HAYEHUWE MEAMIIMHCKOM T'€HETHKH B
IPEIOTBPALICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHU YETIOBEKa.

JlemoHcTparuu:

[loprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuis! 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 LIMTOI€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro ILUTOICHETHYECKas OCHOBa», «3aKOH YHUCTOTBI T[aMeET,
«durnbpunnoe ckpemuBanue», «LluTonmormueckue OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUS,
«Melio3», «B3anmozaecTBre aieIbHbIX T€HOBY, «I €eHeTHUECKne KapThl paCTEHUH, )KUBOTHBIX U
yesioBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJEJO0BaHUS, CLEIJIEHHOTO C  I0JOMY,
«Kapuotunsl dYenoBeka M JKUBOTHBIX», «Buabpl  u3MeHUHMBOCTHY»,  «MoaudukarroHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropa», «l'eHeTuka rpymnmn KpoBu», «MyTaloHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Mojenu-anuiMkanun «MoHorubpuaHoe ckpenuBanue», «HemonHoe
JOMUHUpOBaHuEe», «JlurudpuaHoe ckpemuBanue», «llepekpéct XpomMocom»; MHUKPOCKON U
MuKpornpenapar «/Ipo3oduna» (Hopma, Myrauuu (Gopmbsl KpbUIbEB U OKpPAcKU Tena); repodapuit
«I"opox mOCeBHOW».

JlabopaTopHbIe U PaKTUIECKHE PAOOTHI:

JIaGopatopHas pabora Ne 5. «M3ydyeHnue pe3yibTaTOB MOHOTMOPUIHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JIaGoparopHas padorta Ne 6. «/3yueHne MoIu(pUKAIMOHHON U3MEHUYNBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabGora Ne 7. «AHanmu3 MyTanuid y Jpo30puibl Ha TOTOBBIX
MHUKpOIIpenaparax.

ITpakTuyeckas padora Ne 2. «CocTaBiieHHe U aHATIN3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuiust opranu3zmMoB. OCHOBBI OMOTEXHOJIOTUH

Cenekius Kak HayKa U Ipouecc. 3apoxAeHUE CeleKInu U goMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax NPOMCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpsl
MPOUCXO0KICHUS TOMAITHUX KMBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHbBIE METOBI CEJIEKITMU. MacCOBbIN U MHIUBUAYATbHBI OTOOPHI B CENEKIINH
pacteHud ©W  KUBOTHBIX. OueHka »KcTepbepa. BIM3KOpPOJACTBEHHOE CKpeIIMBaHUE —



uHOpuuHT. Ynctas nuHus. CKpelMBaHUWe YHMCTHIX JMHUNA. ['eTeposuc, i TuOpuaHas cuia.
Heponcrsennoe ckpemmBanue — ayrOpunuur. OtpanéHHas rubpuauzanus U e€ yCHeXu.
HcKyCCTBEHHBI MYTAareHe3 M IOJYYEHHUE IOJUIUIOUI0B. JlOCTHIKEHUS CENEKLUU PaCTCHUMU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHas HMHXXEHepus. ITambl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KYJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHU. KiIIOHHpOBaHKE BbI- COKONIPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHUECKHE U JTHUdeckue mnpoodiembl. [TMO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. I1BaHOB.

Tabmuipl U cxembl: kapta «LIeHTpBI MPOUCXOXKIEHUS U MHOT0OOpasusi KyJIbTYPHBIX
pacteHuii», «llopoapl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHU», «OTaanéHHas
rubpuauzamus», «Pabotel akagemwka M. @. MHeanoBay, «llomumnonmus», «OOBEKTHI
ouorexHonoruny, «Kinerounele KyabTyphl U KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

ObopynoBanue: MyJISDKH TUIOJJOB M KOPHEIIOAOB IHKUX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii; repbapuii «CenbcKoX035HCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U PaKTUYECKUE PAOOTHI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIXKEHUS CENEKLIUU PACTeHUU U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LICHTPA)».

2.2 11 KJIACC

Tema 1. DBoIIoHOHHAA OHOJIOTHS

[IpeanocbuIKM BO3HUKHOBEHUS BOJIOIIMOHHON TEOPUH. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CauzerenbcTBa 3BoOLMM. [laneoHToI0rNYECKHE: TOCIEI0BATENBHOCTD MTOSIBJICHHS BUJIOB
B TAJICOHTOJOTUYECKOW JIETOMUCH, MepexoAHbie ¢opmbl. buoreorpaduyeckue: CXOACTBO U
paznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M PA3NUUYUS SMOPHUOHOB PAa3HBIX BHIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE, PYAMMEHTapHBIC OpTaHbI,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJCTBEHHOCTH U
OCHOBHBIX METAa0OJIMYECKHUX MYTEeH Y BCEX OPraHU3MOB.

OpomononHass Tteopuss Y. JlapBuna. [lpeanochuiki BO3HUKHOBEHMSI JapBUHU3MA.
JBikylmue Cuiabl HBOJIONMKA BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE TIPH
OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNeN€HHas HW3MEHYUBOCTh, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBINA 0TOOD).

Cunrerndeckas teopus 3Bomorun (CTD) u e€ ocHOBHBIE TOTOKEHUSI.

MuxkposBostotius. [Tomymsiius kak eAMHUIA BUA U SBOJTIOIHH.

JBuxymiue cuibl ((hakTopbl) SBONIONUHM BUIOB B MIpupoje. MyTallMOHHBIA Mpolecc U
KOMOWHATHUBHAs U3MEHYUBOCTE. [[OMysiiinoHHbIC BOJIHBI U Apeiid reHoB. M3omsius u Murpanus.

EctecTBeHHBII OTOOP — HaANpPaBISAIOMUN (aKTOP IBOIIOIUH.

@DopMBI €CTECTBEHHOT'O 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTat 3Bodonuu. [Ipumeps! npucnocodaeHui y
Oprann3MoB. ApoMop(0o3bl U UINOATATITAIIUH.

Bun u BumooOpaszoBanue. Kpurepum Buma. OcHoBHbIE (OPMBI BHI000pA30BAHMUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBosmrorusi. @opMbl SBONIONUK:  (UIETUYECKas, JAUBEPreHTHAs, KOHBEPIeHTHAs,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIH.

[Ipoucxoxaenue OT  HeCHeUUaIu3UpPOBAHHBIX MPEAKOB. [Iporpeccupyromias



crienuanu3anys. AanTUBHAS pagralus.

JleMoHCTpamuu:

IToprpersr: K. Jlunne#t, XK.b. Jlamapk, Y. Hapsun, B. O.KoBanesckuii, K. M. bap,
9. TI'ekkenb, ®. Mrwomiep, A. H. CeBepuos.

TaGnuibl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emMiie», «3apoIbIIH T03BOHOYHBIX
XKHUBOTHBIX», «APXEONTEPUKCY,

«Dopmbl O00pHOBI 3a cymiecTBOBaHHE», «EcTecTBEHHBIN OTOOPY,

«MHoroo0pa3sue copToB pacTeHU», «MHOrooopasue nopo1 KUBOTHbIX»,  «llomymsuuny,
«MyTalioHHasT ~ U3MEHYMBOCTHY;

«ApoMop¢o3b», «Mnnoanantauuny», «OOmas aereHepanus»,

«/IBmkymme cuibl 3Bomonuny, «Kapra-cxema mapupyra nyremecrsus Y. [lapBuHay,
«boppba 3a  cymecrBoBaHue», «lIpucnocodbiaeHHOCTs OpraHusmMoBy, «I'eorpaduueckoe
BHUJ1000pa30BaHue», « IKOJIOIMYECKOE BUA000pa30BAHUE.

O06opynoBaHMe: KOJUIEKLIUS HACEKOMBIX C pa3jIMYHBIMU THUIIA- MU OKPACKU; HAOOP IUIOI0B
U ceMsiH; Koyutekuus «[IpruMepsl 3alUTHBIX IPUCIIOCOOICHHH Y KUBOTHBIX»; MATHUTHAS MOZEIh

«OCHOBHbIE HaNpaBJICHUs 3BOJIOLUM»; 00bEMHAsE Mojenb «CTpOeHHE TOJIOBHOTO MO3ra
[I03BOHOYHBIX».

buoreorpaguueckas kapra Mupa; Koiekius «@DopMbl COXPAHHOCTH HCKOIAEMbIX
JKUBOTHBIX U PAaCTEHUI»; MarHUTHasg Mojeib-anmiukanus «llepekpéct XxpoMocoM»; BllaXKHbIE
npenapathl «Pa3Butue HacekoMoro», «Pa3BuTHe JAryHmIKW»; MUKponpenapaT «/Ipozoduina»
(HOpMa, MyTanuu GOPMBI KPBUIEEB U OKPACKH TEJIa).

JlaGopaTopHble U IPaKTUYECKHUEe pabOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUJOB 110 MOPHOJIIOTHUECKOMY KPUTEPUION.

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KU3HU Ha 3emiie

JloHay4HbIE IIpENCTaBICHUS O 3apOKICHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M MaHcrepMmus. XUMUYecKass 3BOJIOLUSA. AOHUOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHIE XUMUUECKON
sBostoiny. HauanbHele sTansl 6uonorndeckoit spomtonuu. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NPOTOKJIETKH. IlepBble KIETKM M HMX HBOJIOLMSL.
@®opMUpOBaHUE OCHOBHBIX TI'PYII YKUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emite 1o apam U nepuogam. Karapxei. Apxeickas 1 IpoTepo3oncKas
apsl. [Taneo3oiickast 3pa u €€ nepuo/ibl: KEMOPUNCKUN, OPJOBUKCKUHN, CUITypUNCKUMA, IEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iickas spa u €€ nepuoasl: TPUACOBBIN, IOPCKHM, MenoBOU. KaiiHo30McKas 3pa u eé
NEPUOBL: AJIEOT€HOBBIN, HEOTEHOBBIN, AHTPOIIOT€HOBBII.

XapakTepucTUKa KJIMMara M TIeoJOTMYEecKHX IMpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIeHue, paciBer
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKkoro MMpa Kak OTpakeHUE HBOOLMH. OCHOBHBIE CUCTEMAaTUYECKUE
TpYHIbl OPTaHU3MOB.

OBoironusl 4eloBeKa. AHTPONOJOruMs Kak Hayka. Pa3BuTue mpencTaBiIeHH o
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponorene3a. CXoICTBa M pa3andMs 4eJIOBEeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymme cunbl  (dakTopbl) aHTpororeHesa. HacnencTtBeHHas M3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, U3TOTOBJICHUE OPYIUI TPYyla, MBILIIECHHE,
peusb.

OcCHOBHBIE CTaJUU M BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK YMEINbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckuid, Yenoek pasymHblid.  Haxonkm
HCKOIIaeMBIX OCTAHKOB, BpPEMs CYILIECTBOBAHHs, 00JIACTh PACIpPOCTpaHEHUs, 0OBEM T'OJIOBHOTO



Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pPAChl: €BPOIECOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAs  (a3uaTcKo-aMepuKaHckas). Yeptsl
MPUCTIOCOOJICHHOCTH MIPEICTAaBUTENIEH YETIOBEYECKUX pac K YCIIOBUSM cyllecTBoBaHusA. EquHCTBO
yesioBeueckux pac. Kputuka conuaibHOTO JapBUHU3MA U pacu3Ma.

JleMoHCTpamuu:

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

Tabmuipe! u cxembl: «Bo3nukHoBenne CoHeyHOU cucTeMbl», «Pa3BuTe OpraHUYecKoro
MUY, «PacturenpHas kietkay, «KuBoTHas kierkay, «lIpokapuoTrhueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mupa», «CpaBHEHHUE aHATOMUYECKUX UYEPT CTPOCHUS
YeNIOBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBICE MECTa MAJICOHTOJOTUYCCKUX HAXOJOK
MPEIKOB COBPEMEHHOTO uesioBekay, «JlpeBHeilmue moan», «JlpeBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UelloBeUecKHre pachi.

O6opynoBanue: Myispku — «l[Ipoucxoxxnenne dyenmoBeka (OKOCTBI  aBCTpaAJIONMUTEKA,
MUTEKAHTPOIa, HEaHJAepPTallblla, KPOMAHBOHIIA)»; CIICTIKM KAaMEHHBIX OPYAHH MEepBOOBITHOTO
YyenoBeKa (KaMHHU-YOMIEphbl, pyomsa, ckpebdiia); T€OXPOHOJOTHYECKAs TaONHIa; KOJIICKIIHS
«DopMBI COXPAHHOCTU UCKOITAEMBIX )KUBOTHBIX M PACTCHUI.

JlabopaTopHble U MPaKTUYECKHE PaOOTHI:

[Ipaktuueckas padota Ne 1. «/3ydueHrne UCKOMAEMBbIX OCTAaTKOB PAaCTCHUUN U KHUBOTHBIX B
KOJUTCKIIHASX .

DKCKypcusi «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUYHBIH
WM KpaeBeIUeCKHUil My3eit).

Tema 3. Opranu3msl U OKpy:Ka0Aas cpeaa

Okojorusi Kak Hayka. 3ajadyd U pa3fenbl  dKOoJIOrMu. MeToapl 3KOJIOTMYECKUX
MCCIIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus ~ OpraHM3MOB:  BOJAHAs,  HAa3€eMHO-BO3JyILIHAas,  IIOYBEHHaf,
BHYTPHUOPraHU3MEHHAsI.

Oxkonorudeckue (akropel. Kimaccupukamusi SKomormueckux (GakTopoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JlelicTBHE SKOIOTHYeCKUX (aKTOPOB HA OPTraHU3MBbI.

AbGuotnueckue  (GakToOpbl:  CBET, TEMIEparypa, BIAKHOCTb. DOTONEPHUOIU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aONOTHYECKUX (haKTOpPOB. bruonornueckue puTMsl.

buotnueckne  Qakroppl. Buasl  OMOTHYECKHMX ~ B3aUMOJCHCTBUN:  KOHKYpPEHIIUS,
XHUIHUYECTBO, cUMOM03 1 ero (opmel. [lapazutusm, kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCaINU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAaKTEPUCTUKU Tomynsuud. OCHOBHBIE [OKa3aTeNld MOMYJISLIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJAa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpaunusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJisiusl.

JeMoHcTpanuu:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynbe, O. ['ekkens.

TaGmuuel u cxemsl: kapta «[Ipupoansie 30HbI 3emian», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzm»  «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHMCIECHHOCTH MOMYJSALUU
UHY30pUn- TYPETBKI».

JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI:

JlaGopatopHas pabota Ne 3. «Mopdonornueckrne 0COOEHHOCTH PacTEHUH U3 Pa3HBIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padota Ne 2. «IloAcU€T MIOTHOCTH MOMYJISAIAN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa H IKOJIOTHYeCKHE CHCTEMbI
Coo01ecTBO  OpraHu3MoB —  OHOILIEHO3. CrpykTypsl ~OMOIIEHO3a: BHUOBasd,



pOCTpaHCTBEHHas, Tpopuueckas (mumieBas). Buabl-noMmuHanTel. CBsI3M B OHOIIEHO3E.

DKOJIOTHYECKHE CHCTeMBI (PKOcUCTeMbl). [loHsTHE 00 »KOcHCTeME W OHOTreoIeHO3eE.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrUM B 3SKocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBI: OHomacca,
OPOAYKIHMSI. ODKOJOTUYECKHE MHUpPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pazBuTue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBL. ATPOIKOCHCTEMBI. YpOo3kocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HAaYEHHE arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak QgakTop ycToMunBOCTH 3KocucTeM. CoxpaHeHue OHOIOrHYecKOro
pa3zHooOpa3us Ha 3emiie.

VYyenue B.W. Bepnaackoro o 6uocdepe. ['panuiisi, coctaB u cTpykTypa 6uochepst. Kupoe
BemecTBO M ero ¢Qynkmun. OcobenHoctu Ouocepbl Kak TI00ATBHOW 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOr€OXMMHYECKHE IMKJIbl 3JEMEHTOB (yriepona, a3oTa).
3onanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CyIi. BogHbie OMOMBI.

UenosedecTBo B Onocdepe 3emiin. AHTPOTIOTeHHBIE W3MeHEeHHs B Onocdepe. [1odansHbIe
9KOJIOTHYECKHUE TPOOIIEMBI.

CocymiecTBoBaHHE TPUPOJIBI U deoBedecTBa. CoxpaHeHre OMOopa3HOOOpa3us KaKk OCHOBA
ycroitunBoctu Ouochepsl. OcHOBA PALIMOHATIBHOIO YIPABICHUS MIPUPOIHBIMU pECYypcaMu U UX
UCIOJIb30BaHue. JlocTuykeHust OMONIOrUM U OXpaHa MPUPO/IBI.

JlemoHcTpauu:

[Moptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnanckuii. TaGuuier 1 cXeMBI:
«[IumeBbie nenu», «buorneHo3: coctaB u cTpykTypay», «lIpupoansie coobmiectBay, «llemnu
OUTaHus», «OKoJorMueckass nupamuaa», «bumochepa wu  dyenmoBek», «IKocucrema
HIMPOKOJIMCTBEHHOTO  Jieca», «DKOcHCTeMa XBOWHOro Jjeca», «buoneHos Bomoémar,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBHS Ha MNpuUpoAy», «BaxHeimue
UCTOYHUKHU 3arpsi3HEHMs BO3/yXa U TPYHTOBBIX BoI», «llouBa — BakHelInas cocTaBistoIIas
ouoctheprr», «DakTopel gerpajauumu  nouB», «llapHukoBBIE  APdexT», «DaKTOPHI
palMOaKTUBHOIO  3arps3HeHus  Ouocdepsr», «OOmas CTPYKTypa ouocdepsl»,
«Pacmpoctpanenue xu3Hu B bnochepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopot yriepoa
B 6uocdepey, «KpyroBopot a3oTa B IpUPOE».

Ob6opynoBanue: Moaenb-anuiukanus « Tunuuneie 6MoLIeHO3bI»; Tepdapuil «PacTuTenbHbIe
cooOuiecTBay; KomeKun «broreHos», «BpeauTen BaKHEHIINX CETbCKOXO035MCTBEHHBIX KYIIb-
Typ»; TepOapuu U KOJUIEKIIMHU PACTEHUH U )KHBOTHBIX, IPUHAJIEkKAIINE K Pa3HBIM SKOJIOTMUECKUM
rpynnam oaHoro Buja, KpacnHas kuura P®, nzoOpaxkeHus oxpaHsieMbIX BUIOB PAaCTCHUU H
KUBOTHBIX.



3 ITINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O
IMPEAMETA «BHOJIOTUSA» HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

3.1 JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pe3yJIbTAaTOB OCBOCHHS IIpeaMeTa «bHOiorusy BBIIEICHBI
CIICYIOIAE COCTABIISIOIIME: OCO3HAHHME OOYYAIOIIMMHUCA  POCCUUCKOW  Tpa)JTaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIHLHOCTH M CaMOOIPECICHHIO;
HAIMYUE MOTHBAIMM K OOyYEHHIO OWOJNOTHH;, IEJICHANPABICHHOE pa3BUTHE BHYTPCHHHX
yOXKIICHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPAIMIIMKI Pa3BUTH
OMOJIOTUYECKOT0 3HAHUS; TOTOBHOCTH U CITOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH
JIEATEeTLHOCTH IIEHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKAMHM, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOTO
00pa3zoBaHus; HATUYKE KOJIOTUUECKOTO MTPaBO- CO3HAHUSI, CHOCOOHOCTH CTAaBUTh LIETTU U CTPOUTD
JKM3HEHHBIE IJIaHEI.

JluyHOCTHBIE pE3ynabTaThl OCBOEHUs NpeaMmera «bUOJIOTHs» JOCTUTAIOTCA B €IMHCTBE
yueOHOM M BOCHHUTATEIBHOW JIESATENbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MIPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IMOBEACHUS M CIOCOOCTBYIOT IpOLieccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSA W CaMOPAa3BUTHUA, PA3BUTHUSI BHYTPEHHEH MO3WIMU JIMYHOCTH, MATPUOTH3MA,
YBaXECHHSI K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
YBOXKCHHSI, OCPEeKHOr0  OTHOIICHHUS K  KYJbTYpHOMY  HACJICIUI0O H  TPAJAHIHIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIugHOCTHBIEC PE3yNbTaThl OCBOEHUS Y4eOHOro mpeamera «bruoiaorusy AOMKHBI OTpa)xaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO ONbITa M OIbITa ACSITEIHPHOCTH B IPOIIECCE peaTu3allii OCHOBHBIX
HaIlpaBJIeHU BOCIIUTATEILHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

I'pa:kianckoro BoCMTAHUS:

— cQOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOydYaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;
— OCO3HaHUE CBOMX KOHCTHUTYIHOHHBIX MPAB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U

IIPaBONOPSJIKA;
— IpUHATHE TpagULIMOHHBIX HallMOHAJbHBIX, 00111€4eTI0BEYECKHX
T'YMaHUCTUYECKUX u JEMOKPaTUYECKUX LIEHHOCTEH, B TOM 4YHUCIE B

CONOCTABIICHUM C CHTyallUsIMH, OTPaXEHHbIMM B TEKCTaxX JMUTEPATYPHBIX
IIPOU3BEICHUN, HAITUCAHHBIX HA PYCCKOM S3BIKE;

— TOTOBHOCTb  NPOTHUBOCTOSITH  MJEOJIOTHM  SKCTPEMM3Ma,  HaIlMOHAIN3MA,
KceHo(oOUH, MAUCKPUMMHAIMK 10 COLMAIBHBIM, PEIMTHO3HBIM, PacOBBIM,
HalMOHAJIbHBIM IIPU3HAKAM;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIBbHOCTh B HMHTEpPEcax TIPaKJaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIPaBJIEHUH B IIKOJE U JETCKO-FOHOIIECKHUX
OpraHu3anusx;

— YMEHHME B3aUMOJCUCTBOBAaTbH C COLMAIBHBIMA HWHCTUTYTaMU B COOTBETCTBUU
C UX (QYHKUMSAMH U Ha3HAUYCHHEM;

— TOTOBHOCTb K TYMaHHTAPHOM M BOJIOHTEPCKOW NEATEIbHOCTH.

IIaTproTHYECKOr0 BOCIIHMTAHMSA:

— c(OPMHUPOBAHHOCTh POCCUMCKON Tpa)kTaHCKOW HJIEHTUYHOCTH, NaTPpHUOTH3MA,
YBa)XE€HUs K CBOEMY HApOJy, 4UyBCTBA OTBETCTBEHHOCTH nepe]l PonuHON, rop1octu
3a CBOM Kpai, cBOK PonnHy, CBOM SI3bIK M KYJIbTYpYy, IPOLLIOE M HACTOSLIEE
MHOT'OHAlIMOHAJILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIICHHE K TOCYJApCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOTHOMY HACJIEIUI0, TaMATHUKaM, OOEBBIM TIIOJBUTAM H TPYIOBBIM
JOCTI>KEHHUSIM Hapojia, TpaauuusMm HaponoB Poccum; poctwkenusm Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CiyxkeHHI0 OTe4ecTBYy M €ro 3aIluTe,
OTBETCTBEHHOCTH 32 €T0 CyIb0Yy.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, HOPM 3TUYHOTO MTOBEACHHS,
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATUS LEHHOCTEHM CEMEWHOW JKU3HU B COOTBETCTBUH  C
TpaguuusiMu HapoaoB Poccum.

ICTEeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOLIEHWE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HAay4yHOro H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUH;
CIIOCOOHOCTH BOCIIPUHUMATH Pa3INYHbIE BUAbI HCKYCCTBA, TPAIUIIMHI U TBOPYECTBO
CBOETO U JIPYTUX HApOJOB, OLIYINATh 3MOLIMOHAILHOE BO3/IEHCTBIE UCKYCCTBA,;
yOeKIEHHOCTh B 3HAUYUMOCTH Ul JIMYHOCTH M OOIIECTBA OTEYECTBEHHOIO U
MHUPOBOTI'O HMCKYCCTBa, ATHMYECKHUX KYJIbTYPHBIX TPAJULUI U HAPOJHOTO, B TOM
YHCJIE CJI0BECHOIO, TBOPUYECTBA;

TFOTOBHOCTh K CaMOBBIDQKCHHMIO B pa3HbIX BHJAX MHCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATh KauyecTBAa TBOPYECKOM JIMYHOCTH, B TOM YHUCIJIE NPU BBIIOJHEHUU
TBOPUYECKUX pabOT IO PyCCKOMY S3BIKY.

Pu3nyecKoro BOCIIUTAHNA:

MOHUMaHWE W pealn3alus 3J0pOBOro M 0e30MacHOro 0Opasza >KU3HU (370pOBOE
NUTAaHUE, COOJIIOJCHHE THUTMEHHYECKUX IPaBHJI W HOpPM, COaNaHCHpPOBAHHBIN
PEKUM 3aHSATUN W OTAbIXA, peryisipHas Qu3nudeckas aKTHBHOCTB), OEpexKHOro,
OTBECTCTBCHHOT'O 1 KOMIICTCHTHOTO OTHOUIICHHUSA K CO6CTB€HHOMY (1)I/I3I/I‘-ICCKOMy u
MICUXUYECKOMY 3/I0POBBIO;

IMOHUMAaHHUEC NCHHOCTHU IMPAaBUJI MHAUBUAYAJIbHOI'O U KOJUICKTHBHOT'O 0e301acHoro
MOBCACHHA B CUTyallUAX, YTPOKAIOIMHNX 310POBbIO U ) KU3HU J'IIOI[CI\/JI;

OCO3HAaHHE TIOCIEACTBUN W HEMPHUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
AJIKOTO0JIs1, HAPKOTUKOB, KypeHHS).

TpyaoBoro BocnuTaHus:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TI00HE;

TOTOBHOCTh K AaKTMBHOW [IE€ATEIBHOCTH TEXHOJOTMYECKOW U  COIMAJIbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSTEIHLHO
OCYILIECTBIISATh TAKYIO I€SITEIIbHOCTh, B TOM YHCIIE€ B IPOLECCE U3YUEHUSI PYCCKOTO
S3BIKA;

MHTEPEC K pa3NuYHbIM cepam mpodecCHOHATHHON AeITeIbHOCTH, B TOM YHCTE K
NESTENIbHOCTH  (PUITONIOTOB,  KYPHAIHMCTOB, MHUCATENEH; YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oymymiedt mpodeccun ¥ peaau30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE I1JIAHBI;

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUI0 U CaMOOOpPa30BAHUIO HA TPOTSKEHUH
BCE )KU3HU.

IKOJOrHYeCcKOro BOCIIUTAHMSA:

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHONICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha
3emite, OCHOBE €€ CyIEeCTBOBAHMS;



MOBBIIIEHUE  YPOBHSA  DKOJOTMYECKOW  KYJIBTYPHI: MPHOOpPETEHHE  OMbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIGHKM HUX BO3MOXHBIX IOCIEACTBUM IS
OKpYKarolleH Cpeibl;

OCO3HaHME TIJ00AJBHOIO XapakTepa S3KOJOIMYECKMX MpoliieM M myTed uX
peleHus;

CHOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble NMPH M3yYCHUH OMOJIOTUU 3HAHHS U
YMEHUS  NpH  pemieHuH  1po0ieM,  CBS3aHHBIX C  PALMOHAIBHBIM
HOPUPOONOIb30BaHNEM  (COONIO/IEHHE MIPaBUI  IOBEIEHUS B IIPUPOJE,
HAIpaBJIECHHBIX Ha COXPaHEHUE PABHOBECHS B 3KOCHUCTEMAaX, OXpaHy BHUJOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE ACUCTBUH, NPUHOCSIIIMX Bpel OKPYXKAKIIEH NPUPOIHOU
cpelie, yMEHUE IPOrHO3UPOBaTh HEOIAronpUsTHBIE SKOJIOTMYECKHE MOCIEICTBUS
IIPEIITPUHUMAEMBIX JEHCTBUHI U IPENOTBPAILATD UX;

HaJIMYUE Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMUECKON KYJIbTYpBI,
OmbITa JESATEIIbHOCTH 9KOJIOTMYECKOM HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMM B II03HABATEIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHOM
IIPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOH JIEATEIbHOCTH SKOJIOIMUECKON
HaIpPaBJIEHHOCTH.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OpPMHPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOLIECTBEHHON MPAKTUKU, OCHOBAaHHOI'O HA JAMAJIOre KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;
COBEPILECHCTBOBAHUE S3BIKOBOM M  YHUTATEIbCKOW  KYJIbTYpPbl Kak CpeacTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U TO3HAHUS MUPA;

HOHMMaHue crneuuduku OHOJIOTMM KaKk HayKH, OCO3HaHHEe €€ pojlu B
(GOpMHPOBAHHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3AaHUHU LEIOCTHOTO
IPEJICTaBICHUsI 00 OKpY’KaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEpPHOCTEH M pelieHun mpolieM
COXpaHEHMUsI IPUPOJAHOIO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJOrMHM M COBPEMEHHOW IUBUIIM3ALMUU:
o0ecreyeHnss HOBOTO YPOBHSL Pa3BUTHS MEIUIMHBI; CO3aHUS MEPCIEeKTUBHBIX
OMOTEXHOJOIHM, CHOCOOHBIX pelIaTh pecypcHble MpoOJeMbl  pa3BUTHUS
4eJ0BEYECTBA; IOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX HKOJIOTHUECKUX MPOoOIeM U
oOecrieyeHHs  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PallHOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUHM B LIENSIX MOBBILICHUS
oOmiell KyJabTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH OOy4aroumxcs, (popMUpyeMOW NHpU H3yYEeHUH
OMOoJIOTHH;

NOHMMAHHE CYLIHOCTH METOJOB II03HAaHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTh HCHOJb30BaTh IOJy4aeMble 3HAaHUSA Ui aHalu3a U
OOBSICHEHUS ABJICHUNA OKPY’KAIOIIEr0 MUpa U MPOUCXOAAIINX B HEM U3MEHEHHIA;
YMEHHE [IelaTh OOOCHOBaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
MMEIOLINXCA JaHHBIX C LENbI0 MOJIYYEHHs] IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITEIbHO HCHOJb30BaTh OHOJOTMYECKUE 3HAHMS JJIf
pelieHus mpodsieM B peabHbIX )KU3HEHHBIX CUTYaIHIX;

OCO3HAHHME IICHHOCTHM HAy4YHON JE€ATENbHOCTH, T'OTOBHOCTb OCYIIECTBIATH
IIPOEKTHYIO M MCCIIEN0BATENBCKYIO EATENBHOCTh MHIMBUYaIbHO U B TPYIIIIE;
TOTOBHOCTb U CITIOCOOHOCTh K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO,
K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUN MO OMOJOTMM B COOTBETCTBUU C



KU3HCHHbBIMU HOTpe6HOCT}IMI/I.

B mporecce AOCTHKEHHS JTMYHOCTHBIX PE3YJLTATOB OCBOCHUS OOydYarONIMMHUCS padodeit
nporpaMMbl 1Mo ydeOHoMy mpenmMeTy «buosorusi» cpeanero — oOmiero  00pa3oBaHUS Y
Oo0y4JaromuXCcsi ~ COBEPIICHCTBYETCSI  SMOIMOHATIBHBIN WHTEIUICKT, TPEAIOIararonuii
c(hOpMUPOBAHHOCTE:

— CaMOCO3HaHHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE AMOIMOHAIBHOEC
COCTOSIHHE, HCIIOJIb30BaTh aJCKBATHBIC SI3BIKOBBIC CPEJICTBA I BBIPAXKCHUS
CBOETO COCTOSIHHSI, BHJICTh HAIPABJICHUE PA3BUTUSI COOCTBEHHON IMOIMOHATBLHON
cdepsl, OBITH YBEpEHHBIM B cebe;

— CaMOpETYJUPOBAHMS, BKJIFOYAIONIETO CAMOKOHTPOJb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIIEHHE, CIIOCOOHOCTh MPOSBIATH THOKOCTh W
AAlITUPOBATHCA K SMOLIMOHAJIbHBIM U3MCHCHHU M, GBITB OTKPBITBIM HOBOMY;

— BHYTPCHHEH MOTHUBAIMH, BKJIOYAIONICH CTPEMIICHHE K JOCTH)KCHUIO IIETH U
ycIieXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh, MCXOJS U3 CBOUX
BO3MOXKHOCTEI;

— SMIIATUH, BKJIIOYAIOIIECH CIIOCOOHOCTh COYYBCTBOBATh M CONEPEIKUBATH, TIOHUMATh
SMOILIMOHATIBHOE COCTOSTHUE IPYTUX JIFOACH U YYUTHIBATh €r0 IIPU OCYIIECTBICHUU
KOMMYHUKAIIUH,

— COLMAIBbHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTUMH JFOJBMHU, 3a00TUTHCS O HUX, MPOSBISATH K HUM HMHTEPEC W paspemarb
KOH(IIMKTBI C y4ETOM COOCTBEHHOI'O PEYEBOTO M YUTATEIHCKOTO OIBITA.

3.2 METANPEIMETHBIE PE3YJIbTATbHI

MeTtanpeameTHble pe3yinbTaThl OCBOCHHS Y4eOHOro mpeaMera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHSI  OOyYArOIUXCS  MEKIUCIUIUTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(uKy METOZ0B IMO3HAHMSI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4yHbIM (haKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOPHsI, KCCIIEeI0BaHNE, HAOII0ACHNE, U3MEPEHHUE, SKCIIEPHUMEHT U JIp.); YHUBEPCAIbHBIC YUeOHbIE
neiictBuss  (MO3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,  PETYIATHBHBIE),  OOeCIeUHUBaIOIINe
dbopmupoBanre (HYHKIIMOHATHLHON TPAaMOTHOCTH W COIMAIBbHON KOMIIETCHIIMH OO0YYaroluXCs;
CHOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHblEe YydeOHbIE ACHCTBHS B IO3HABATEIBHOW U
COLIMAJILHOW ITPaKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOEHMSI MPOTPaMMBbl CpelHEro oOIIero ooOpazoBaHUs
JOJIKHBI OTPAXKaTh:

OsgilaieHHe YHUBEPCAJbLHBIMU MO3HABATEIbHBIMH el CTBUSIMH

ba3oBble JlornyecKue AeiCTBUA:

— CaMOCTOATENbHO (OPMYJIMPOBATh U aKTyaJIH3UpPOBaTh MPoOIEMy, pacCcMaTpUBaTh
€€ BCECTOPOHHE;

— HCHOJb30BATh IIPU OCBOEHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBINUIEHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanuu, o0000IIeHus), pacKpbIBaTh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIAENATh X XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3M C JPYTUMHU MOHATHIMM);

— OIpenesaTh UelH AeSITeNbHOCTH, 33/1aBasi TapaMeTpbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTaBICHHBIMU LIENSMU;

— HCIOJIb30BaTh OMOJIOrMUECKUE MOHATHS )11 00bACHEHUS (PAKTOB U SIBJICHUN )KUBOI
MPUPOJIBI;

— CTpPOMTD JIOTUYECKHE PACCYXIECHUS (MHAYKTHUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYMSI B PAcCMAaTPUBAEMBIX SIBICHMSX,
(GbopMyIUpOBaTh BHIBOJIBI U 3aKIIOUYECHMUS,;

— INPUMEHATh CXEMHO-MOJEJbHBIE CPEACTBA JI NPEACTABICHUS CYIIECTBEHHBIX



CBSi3el M OTHOUICHHH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKxKe
IPOTHBOPEUYMI Pa3sHOrO poOJa, BBIABICHHBIX B Pa3IMYHBIX HMH(OPMAIMOHHBIX
HUCTOYHHKAX;

paspabaTbiBaTh IJIaH pelIeHHs MpoOieMbl ¢ Y4€TOM aHalu3a HMEIOIIUXCS
MaTepUaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKHU IIOCIIEACTBUN JEATEIBHOCTH;

KOOPJAMHHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPU PEIIEHUH XKU3HEHHBIX POOIEM.

Ba3oBble ucciaenoBaresLcKkue AeiicTBHA:

BJIAJICTh HABBIKAMH Yy4eOHO-MCCIIEOBATENIBCKOM M TPOEKTHOW JIeSTEIbHOCTH,
HaBBIKAMHU pa3pemeHust mpobiem; o0JanaTh CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOUCKY METO/IOB PELLICHHsI IPAaKTUYECKUX 3a]a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIC BUBI JESATEILHOCTH MO MOTY4YEHUIO HOBOT'O 3HAHMS, €T0
UHTEpIpeTalnu, Mpeodpa3oBaHNI0 U IPUMEHEHHIO B YUYEOHBIX CUTYallUsX, B TOM
YHCJIEe IPU CO3JaHUM YU€OHBIX U COLMANIbHBIX [TPOEKTOB;

dbopMHpOBaTh HAy4yHBIH THUIl MBIIIJICHUS, BJIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHSAMHU U METOJ1aMU;

CTaBUTh M  (OPMYIMPOBATH COOCTBEHHBbIE 3aJaud B  00pa30BaTENIbHOM
NEeSITebHOCTH U )KU3HEHHBIX CUTYAIUX;

BBISIBJISITH ~ [IPUYMHHO-CJIECTBEHHbIE  CBSA3M W aKTyalIM3UpOBATh 3ajayy,
BBIIBUTaTh TUIOTE3y €€ peIIeHMs, HaXOAUTh apryMEHThl I J0Ka3aTelbCTBa
CBOUX YTBEpXKJEHHI, 3a]]aBaTh HapaMeTpbl U KPUTEPUU PELICHUS;

AQHAIN3UPOBATH MOIYUYEHHbIE B XOJI€ PEIICHUs 3aJaud Pe3yJbTaThbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHMBATh MPHOOPETEHHBIH OMBbIT;
OCYILECTBJIATh LEJICHANPABICHHBIH IOUCK IEPEeHOCa CPEeACTB U CIOCOOOB
JieiicTBUs B MPO(ECCHOHANBHYIO Cpeny;

YMETh IE€PEHOCUTh 3HAaHUS B I[IO3HABATEJIbHYI0 U TPAKTUYECKYI0 oO0JacTu
KU3HEJEATEIIBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JacTe;

BBIJIBUTaTh HOBBIE UJIEH, ITPEIJIaraTh OpPUTrMHAIbHbIE IOJIXO/IbI U PELICHUS; CTABUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOIUE alIbTEPHATUBHBIE PEIICHHUS.

JericTBus 1o padore ¢ HH(pOpManHe:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIMHU (TEKCTe Y4yeOHOro
nocoOusi, Hay4yHO-TIOMYJSIPHOM JUTEparype, OHOJIOTUYECKUX CJIOBapsiX U
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3MpPOBATh
MH(}OPMALIMIO Pa3IMYHbIX BUJOB U (OPM IPECTaBICHUS, KPUTUYECKH OLIEHUBAThH
€€ JI0CTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

(bopMyIHMpPOBATH 3aIPOCHI U MPUMEHSATH Pa3IMUHbIE METO/bI TP IOUCKE U 0TOOpE
Ouostornueckoi nHpopMaIuu, He0OXOTUMOH JIJTsI BHITIOJIHEHHS YIEOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  HCIOJIB30BAaHUS ~ MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPLIEHCTBOBATH KYJIBTYPY aKTUBHOT'O UCIIOJIb30BAaHUS PA3IUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (hOpMY IPEACTaBICHNS ONOIOTHYECKOM
uHpopManuu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JP.);
MCIIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ OMOIOrHYeCcKOn
uHpopMaLKe: IPUMEHSITh XUMUYECKUe, (PU3NUECKUE U MaTeMaTUYeCKUe 3HAKH
U CUMBOJbBI, (opMynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJb30BaTh U



peoOpa3OBEIBATH 3HAKOBO-CHUMBOIMYECKUE CPEICTBA HATTISTHOCTH;
BJIQJICTh HaBBIKAMH PaCIO3HABAHMS W 3alUTHl HH(POpMAaIMK, WHPOPMAITMOHHON
0€30aCHOCTH JIUYHOCTH.

Ogi1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMH
Oomenmne:

OCYIIECTBIIATH KOMMYHHKAILIMIO BO BceX cepax KHU3HU;

HOJTb30BaThCsl HEBEPOATbHBIMH CpPEACTBAMU OOLICHMS, I[TOHMMATh 3HAUYCHHE
COIMAJIbHBIX 3HAKOB, PAclO3HABaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M
CMSr4aTh KOH(IUKTHL;

BIAZCTh  pAa3NIUYHBIMU  croco0amMu  OOWmIGHMS W B3aUMOJEHCTBUS;
apryMEHTHPOBAaHHO BECTH JHAJIOT;

pa3BEPHYTO, JIOTMYHO M KOPPEKTHO H3JaraTb CBOIO TOYKY 3pEHHS C
UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas AECATECJIBbHOCTD:

MOHUMATh M MCIOJIb30BaTh IPEUMYINECTBA KOMAHJIHOM U HHAUBUIYaJIbHON
paboThI IPH PEIICHUN OUOJIOTUIECKOM TIPOOIIeMbI, 000CHOBEIBATH HEOOXOIUMOCTh
MPUMEHEHHUS IPYNIOBHIX (HOPM B3aUMOJICHCTBUS MPU PelIeHUU Y4eOHOl 3a1a4u;
BBIOMPATH TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUI C YyUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEH Ka)J0ro YieHa KOJIEKTUBA;

NPUHUMATh 1IeJIb  COBMECTHOM JeSTeTLHOCTH, OpraHu30BBIBATh U
KOOPAMHUPOBATH JIEUCTBUS MO €€ AOCTH)KEHHUIO: COCTAaBJATh IUIAH JEHCTBUH,
pacrupenensath poiad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXJaTh pe3yJabTaThl
COBMECTHOH paboThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M BKJIAJa KAXKJIOTO y4YaCTHHKAa KOMaH[bl B
o0umii pe3ynbTar no pa3paboTaHHBIM KPUTEPUIM;

npejsiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HWJEHW C TO3ULIUA HOBHU3HBI,
OPUTMHAILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE MMOBEICHNUE B PA3JIMUHBIX CUTYaLUsIX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaAKEHHE, ObITh MHUIIMATUBHBIM.

OgiajieHHe YHUBEPCAJIBLHBIMHU PErysiTUBHBIMU 1€ CTBHUAMH
Camoopranuzanus:

HCIIOJIL30BaTh OMOJIOTHYECKHE 3HAHUS JJIA BBISIBJIICHUSA HpO6J’I€M N UX PCUICHUA B
JKU3HCHHBIX U y‘Ie6HI>IX CUTyalusix,

BBIOMpATh HA OCHOBE OMOJIOTHYECKHUX 3HAHUH IIeNIEBbIE U CMBICTIOBBIC YCTAHOBKH B
CBOMX JIEMCTBUSX M IMOCTYNKax MO OTHOLICHHUIO K >XUBOM MPUPOJE, CBOEMY
3/10pOBbIO U 37J0POBBIO OKPYKAIOILIUX;

CaMOCTOSITENIbBHO OCYHIECTBISATh IO3HABATENbHYIO JE€ATEIbHOCTh, BBISBISAThH
poOJIeMBbl, CTaBUTHh U (POPMYITHUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTeIbHON
JEATETbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHs] MPOOJIEMBbI C YUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOUYTCHHIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBAaTh NPHUOOPETEHHBIA OIIBIT;

CrocoOCcTBOBaTh (POPMUPOBAHUIO U IMPOSBIECHUIO IIUPOKOW 3PYIUIUMU B Pa3HBIX
00JacTsIX 3HaHUU, TTOCTOSIHHO TOBBIIIATH CBOW 00pa30BATENbHBIM U KYJIbTYPHBIN
YPOBEHB;

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUssiM, BHOCHUTb KOPPEKTUBEBI B ACATCIIBHOCTD,



OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;
— BJIAJIETh HAaBBIKAMHU IO3HABATEJIBHOM pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W MBICIMTEIBHBIX  IIPOLIECCOB, MX OCHOBAaHUUM U PpE3yJIbTaTOB;
UCMOJb30BaTh NPUEMBI peiieKCUM Uil OLIEHKU CHUTyallud, BbIOOpa BEPHOIO

peLIcHus;

— YMETh OLEHUBATb PUCKM U CBOEBPEMEHHO IIPUHHMMATh pEIICHHE IO HX
CHIDKEHHUIO;

— IpPUHUMATh MOTHMBbI M apryMEHTHl JPYTHX IIPU aHAINU3E pe3yIbTaToB
JIeSATEIIbHOCTH.

IIpunsTue ceds u Apyrux:
— HIpUHUMATb 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
— IPUHUMATbh MOTHUBBI M apryMEHThl IPYIUMX JIOJEH IPU aHaIU3€ pe3yJbTaToB
JIeSATEIbHOCTH;
— MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLIHOKY;
— pa3BHUBaTh CIOCOOHOCTH BUJIETh MHUP C MO3HUIIMU JPYTOro YeJIOBEKa.

3.3 NNPEJMETHBIE PE3YJIBTATBI 10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «broaorus» 10JKHbBI OTpaXkaTh:

1) c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHbIX HAyK, B (POPMHUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIA/IE POCCHICKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH; PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIs PELIeHUs )KU3HEHHBIX 3a/1a4;

2) YMEHHUE PacKpbIBaTh COJEepKaHWe OMOIOTHYECKUX TEPMUHOB M MOHSTHH: KU3HB,
KJIeTKa, OpraHu3M; Merabosn3M (OOMEH BEIeCTB M IpEeBpallleHHe HHEPIruu), TOMEeocTas
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHUE
(penpoyKuus), HaCIEeCTBEHHOCTh, HK3MEHUUBOCTh, POCT U Pa3BUTHE;

3) YMEHME u3Jlararb  OHOJIOTMYECKHE TeopuHM (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHasl, IEeHTpajbHas JOorMa MOJEKyJspHOW Ouonoruum), 3akonsl (I. Mengens, T.
Moprana, H. 1. BaBuiioBa) u yuenus (0 HeHTpax MHOI000pasus U MPOUCXOXKIEHUS KyJIbTYPHbIX
pacrenuii H. M. BaBunosa), onpenenats TpaHULbl KX TPUMEHUMOCTH K KHBBIM CUCTEMaM;

4) yMEHHUE BIAJCTh METOJIaMU HAy4YHOTO IO3HAHUS B OWoJorUM: HAOIIOJIEHWE U
OTHCaHME JKUBBIX CUCTEM, ITPOLIECCOB U SIBJIICHUI; OpraHU3aIs U MPOBeAeHUE OUOIOTHYECKOTO
OKCTIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY WCCIETyeMbIMH
BEIMYMHAMH, OOBSCHEHHE IIOJIyY€HHBIX pPE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB; YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHMHU MOJIYUEHHBIX PE3YyJIbTATOB;

5) YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKM BUPYCOB, KJIETOK MIPOKApUOT U
AYKapUOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB; OCOOEHHOCTH MPOLECCOB: 0OMEHa
BEIIIECTB U MPEBPAILEHUS SHEPTUH B KIETKe, (POTOCHHTE3a, MIIACTUYECKOTO U SHEPreTUYECKOro
oOMeHa, XeMOCHHTE3a, MUTO03a, MEW03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIbHOTO
pa3BUTHSL OpraHu3Ma (OHTOT€HE3);

6) YMEHHME NPUMEHATH [OJIY4YEHHbIE 3HAHUA M OOBACHEHHS OUOJIOTHYECKUX
IPOLIECCOB U SIBICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOM )KU3HHU C LEJIBIO
oOecrieyeHHs 0€30IaCHOCTH CBOETO 3JI0POBbsSI U 3[I0POBbS OKPYXKAIOIIUX JIIO/IEH, COOIIOICHHS
HOpPM TI'pPaMOTHOTO MOBEACHUS B OKpY’Karolllel MPpUPOIHOI cpesie; MOHUMaHue HEOOXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJOrMHM M OMOTEXHOJIOTUH ISl parMOHAIBHOTO
MPUPOIONOIB30BaAHUS;

7) YMEHHUE pellaTh 3JIeMEHTapHble TeHeTHYECKUe 331a4l Ha MOHO- U AUTHOPHIHOE
CKpelllMBaHMe, CIEIUIEHHOE HAcJeI0BaHNe; COCTABISATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBaHUs
JUIS IpeJICKa3aHusl HaclleI0BAaHUs IPU3HAKOB Y OPraHU3MOB;

8) YMEHHE BBINIOJIHSTH JIA0OpAaTOpHBIE U MpaKTU4YecKue padoThl, COOII0AATh MpaBuia
npu paboTte ¢ ydeOHbIM M J1a0OpaTOPHBIM 00OPYOBAHUEM;



9) yMEHHE KPUTHUYECKH OLEHUBAaTh W  HMHTEPIPETHPOBATH  HMH(POPMALIUIO
OMOJIOTUYECKOTO  COJEpKAHUSA, BKJIIOYAIOLIYI0 I[ICEBJOHAYYHbIE 3HAHMA U3 Pa3IUYHBIX
uctoyHukoB (CMMU, HaydyHO-TIONYJIIpHBIE MaTepuaibl); STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOIOTUH;

10) YMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIIEHUS, 0000IIast
Ouosornyeckyro HMHGOpPMALMI0O M3 HECKOJIBKUX HCTOYHMKOB, TI'PAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

3.4 11 KUIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yU4eOHOTO npeameTa «bHoTorus TOMKHBI OTpakaTh:

1) c(OPMHPOBAHHOCTh 3HAHUH O MecTe€ M POJIM OMOJIOTMU B CHUCTEME HAYyYHOIO
3HAHUSl €CTECTBEHHBIX HAyK, B (POPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa U HAy4YHOI'O MHPOBO33PEHHUs; O BKJAJE POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHH; (PYHKITMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

2) YMEHHUE PACKPBIBATH COJAEP)KaHUE OMOJIOTMYECKUX TEPMUHOB M TOHATHH: BHI,
HOMYJISIIHS, TEHO(OH, SBOIONHNS, IBUXKYIINE CUIIBI ((DaKTOPBI) SBOJIIOLIUH, TPUCTIOCOOIECHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JSKOJOTMYECKHE (AKTOPHI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIIEHTHI, [eNH MUTaHUS, HKOJOTHYECKas MHpaMuia, OMOreoIeHo3, obnocdepa;

3) yYMEHME u3jaratb Onosiornyeckue Teopuu (3BonronuoHHas teopus Y. JlapsBuna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipliieBoro cxojacrea K. M.
bapa, yepenoBanus rnaBHbIX HampasieHudl u myrteil sBomounu A. H. CeBeproBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensTe rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) YMEHME BIaJE€Th METOJIaMU HAay4YHOrO IO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U
OIHCAHME >KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUI; OpraHu3als U IpoBeAeHUuEe OUOJIOrHYECKOro
OKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIETyEeMbIMH
BEJIMYMHAMH, OOBSCHEHHE IIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB; yMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUH MTOJTyYEHHBIX PE3YIIbTATOB;

5) YMEHUE BBIIEIATH CYLIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMUECKUX OOBEKTOB!
BUJIOB, TOMYJSALUNA, MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOI€OlIEHO30B U 3KOCUCTEM;
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS 3KOJOTMYECKHX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BELIECTB U MOTOKA YHEPTUHU B HIKOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHH
B DJKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHX IHKIOB B
ouocdepe;

6) YMEHUE TPUMEHSTHh TOJyYeHHBbIE 3HAaHUS I OOBSICHEHUS OHOIOTHYECKHX
IPOLIECCOB U SIBIEHUH, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEJHEBHOM KU3HHU C LEJIBIO
obecrieueHnst 6€30MaCHOCTH CBOETO 37I0POBbSI U 370POBbS OKPYXKAIOIIUX JIIOACH, COOIOIEHUS
HOPM T'PaMOTHOTO TOBEICHUS B OKpY’Karollel NpUpOJHOI cpesie; MOHUMaHue HeoO0XO0AUMOCTH
UCIIOJIb30BAaHUsl ~ JOCTWKEHUH  COBpeMEHHOW  OuoJIorMM Uil  PalMOHAJIBHOTO  IpH-

POJIOIIOIB30BaHMS;

7) YMEHHUE pemaTh JJIEMEHTApHbIE OMOJOTMYECKHE 3aJayH, COCTAaBIATH CXEMBI
HepeHOca BEIECTB U HHEPTUU B dKOCHCTeMaXx (L€ MUTaHUS);

8) YMEHUE BBITTOIHATE TA00OPATOPHBIE U TIPAKTUYECKUE pabOThI, COOIIOAATH TpaBuia
npu paboTte ¢ yd4eOHbIM M J1aOOPaTOPHBIM 00OPYOBAHUEM;

9) YMEHHE KPUTHYECKH OICHWUBAaTh W  HWHTEPIPETHPOBATH  HH(POPMAIUIO

OMOJIOTHYECKOTO  COJIepKAHUs, BKJIIOYAIOLIYIO I[ICEBJOHAYYHbIE 3HAHUA U3 Pa3IUYHBIX
uctoynukoB (CMHU, HaydHO-TIONMyNsSpHBIE MaTepualbl); paccMaTpuBaTh  TIioOajIbHBIE
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HILIUIO;

10) yYMEHHUE CO03/7aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOLIEHHs, 00001as
Ouonorudyeckyro MHGOpPMALMI0O U3 HECKOJbKMX  HCTOYHHUKOB, TIPaMOTHO  HCIOJIb30BaTh
NOHATUIHBIN anmapar 6HOJIOoTUu.



4 TEMATHUYECKOE INIAHUPOBAHUE

Temarnueckoe IUTaHUPOBAaHHME MPEACTABICHO IO rojaM oOOy4eHHs, B HEM YKa3aHO
PEKOMEHIyeMOe KOJIMUECTBO YaCOB, OTBOANMOE Ha U3yUYCHHE TEM, IIOBTOPCHUE M Pa3IHYHOIO
BUJAa KOHTPOJBHbBIE PAaOOTHI

[Topsiok U3ydeHus TeM B IMpeAeiax OJHOrOo Kiacca MOXKET BapbHPOBATHCAL.

OCHOBHBIC BHJIBI ICTEIBHOCTH 00YYAIOLIMXCSI TIEPSYUCIICHBI IIPH U3YYCHUH KAXKIOW TEMBI
¥ HaIpaBJICHBI Ha JIOCTIKCHUE TNIAHUPYEMBIX PE3YJIbTaTOB O0YyUYCHUSL.

4.1 10 KIIACC

Oo61ee koimyecTtBO — 34 4gaca.

TeMbl YPOKOB
U KOJHUYEeCTBO

OcHOBHOe co/iep:KaHue

Ilnanupyembie BUIBI
yueOHOM JesiTeJIbHOCTH

IIO3HAHUS  JKUBOWU
npuposl (1 1)

HPUPO/IbI (nabmronenue,
HKCIIEPUMEHT, OIHCAaHuE,
U3MepeHue,  KiaccupuKanus,
MOJICITUPOBAHHE,
CTaTHUCTHYECKAs obpaboTka
JTAaHHBIX ).

Hemoncrpanuu: Tabmuubl  u
cxeMbl: «MeToapl ITO3HAHUS
JKUBOW ITPUPOBD».

JlaGopaTopHbIe U PaKTHYECKUE
pabotsr: [IpakTHueckas pabota

Ne 1. «HWcmonp3oBanue
pa3IMYHBIX METOJI0B npu
I/ISY'-IGHI/II/I 6I/IOJ'IOFI/I‘—IGCKI/IX
00BEKTOBY

4acoB o0y4Jaromuxcs
Tewma 1. buonorus kak Hayka (2 4)
1. buonorus xak | buonmorus kak Hayka. CBs3u | PackpeiBarh COJIepKaHue
Hayka (1 9) OMONOTHHM C OOIIECTBEHHBIMH, | TCPMHUHOB W IOHATHI: HAaydHOE
TEeXHUYECKUMH U  JPYTMMHU | MUPOBO33PEHHUE, Hay4Has
€CTECTBCHHBIMH HayKaMH, | KapTHMHA MUpPa, HAYYHbIA METOJ,
bunocodueit, penuruen, OSTU | THIOTE3a,  TEOPHS,  METOJIBI
KOU, 3CTETUKOM U MPABOM. HUCCICIOBaHMSI.
Pomb OuoJIoruun B | XapakTepu3oBaTh OMOJIOTHIO KaK
GbopMUPOBaHUM COBPEMEHHOW | HayKy, €€ MECTO W POJIb CpPEeIH
Hay4YHOU KapTUHBI MHUpa. | APYT'MX €CTECTBEHHBIX HayK.
Cucrtema OMOJIOTUYECKUX HAYK. [TepeuncnsiaTs pasaeibl
ﬁeMOHCTPaHHW OMOJIOTHM B COOTBETCTBHUU C
oprpetsl: Y. JlapBuH,
00BEKTaMHU U3YyUCHHUSI.
I'. Meunens, H. K. Koab1ios, o
HaszpiBats BaxkHeiIMe oTpaciu
JIx. Yorcon u @. Kpuk. o
OMOJIOrHYECKUX 3HAHUH n
Tabmunel U cxeMmbl: «MeToabl
MO3HAHMUS JKUBOW MPUPOBI» 3ajiadm, CTOAIIHC fiepel
ononoruent XXI B.
2. MeTroasl | Meronsl  mo3HaHMsA  KUBOM | PackpwiBaTh COJZIepKaHue

TEPMUHOB W IOHATUH: HAy4HBIN
METOJI, METOBI UCCIICIOBAHMS.

XapakTepu3oBaTh OCHOBHbBIE
METO/IbI MO3HAHUS KHUBOU
IPUPOJIBIL: HaOII0IeHHE,
JKCTIEPUMEHT, OTHCaHHE,
U3MEpEHUeE, KIaccuguKaus,
MOJICIMPOBAHUE, CTATUCTHYECKAs
00paboTKa JaHHBIX

Tema 2. JKusble cuctemsl 1 ux opranuzanus (1 4)




3. buonorunueckue
CUCTEMBI, TPOLIECCHI
1 ux uzyuenue (1 1)

JXKusbie cuctembl (OMOCHCTEMBI)
KaK npeaMeT U3yUYCHHS
ouonoruu. OTIWYUE KUBBIX
CHUCTEM OT HEOPraHUYeCKOM
npupozsl. CBoiicTBa OnocucTem
U UX pa3zHooOpaszue. YPOBHH

OpraHu3aluu ouocucrem:
MOJIEKYJIIPHBIH,
OpPraHOUJHOKJIETOYHBIH,
OPraHU3MEHHBIN,
HOIMYJISILIMOHHO-BUIOBOM,
JKOCHUCTEMHBIN
(OMOTreOeHOTHYECK Ui ),
onocdepHbIi.

Hayxkwu, u3ydarouue
OonocucTemsl Ha pa3HbIX

YPOBHSX OpraHU3alllu.
JlemoHCTpauu:

Tabmuie! 1 cxeMbl: «OCHOBHBIE
MPU3HAKU JKU3HU», «YPOBHHU
OpraHu3aIH KUBOU IPUPOIBIY.

Ob6opynoBanue:
mouekyibsl JTHK.

MOJENb

PackpriBath colepKkaHue
TEPMUHOB W TIOHATHI: CHCTEMA,
Ouosoruueckas CHCTEMa,
3JIEMEHTBI CHUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOICTBA >KUBBIX

CHCTEM, oOmeH BEIIIECTB,
pa3sMHOXEHHE, pPOCT, pPa3BUTHE,
HACJIE/ICTBEHHOCTD,
U3MEHYUBOCTb, Pa3pa)kKUMOCTh,
9HEPro3aBUCUMOCTb, YPOBHHU
OpraHu3aluu KHU3HU
(bnocucrem).
XapakTepu3oBaTh  MPUHLUIIBI
OpraHu3aIuu ouocucrem:
OTKPBITOCTH, BBICOKAs
YIOPAI0YCHHOCTb,
caMOoperyJsinus,
UEePaPXUIHOCTb.

[lepeuncnsaTs  yHUBepcallbHbIE
CBOWCTBA KHMBOI'O: €IMHCTBO
XUMHAYECKOTO COCTaBa,
pa3IpakuMoCTh, JIBIDKEHUE,
roMeocTa3, pOCT H pa3BUTHE,
HACJIE/ICTBEHHOCTb,
U3MEHYNBOCTb, HBOJTIOIUS
(mpucnocobiienue K
U3MEHSIOIIUMCS YCIIOBHSM).
[IpuBoauTH IIPUMEPBHI
OMOCHCTEM  PA3HOIO  YPOBHS
OpraHu3alii ¥  CpPaBHUBATh

MIPOSIBJIEHUSI CBOMCTB KMBOTO Ha
pa3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIE
MIPOLIECCHI, MPOTEKAIOIIUE B
OonocuctemMax: 0OMEH BEIIECTB U
MIpeBpaLIeHNe SHEPTUH,
CaMOBOCITPOU3BENICHNE,
caMOperyJisius, pa3BUTHE.

CobnronaTh ipaBuiia OEpeKHOTO
OTHONICHHUS K KUBOU MPUPOE

Tema 3. XuMu4eckHil cocTaB U CTPOECHUE KIETKH (8 u)

4. XUMHAYECKUN
COCTaB KJIETKH.
BOJA u
MUHEpaJTbHbIE

comu (1 1)

XUMHAYECKHH COCTaB KIJICTKHU.
XUMHAYECKHE JIEMEHTHI:
MaKpO3JIEMEHTBHI,
MHUKPOIJIEMEHTHI.
MUHEpaIbHbIE
DU3UKO-XUMHUUECKHE
MPOLECCHI, IMPOTEKAIIIUE B
JKUBBIX cucTemax. @OyHKIUU
BOJIbI I MHUHEPATBHBIX BEIIECTB
B KJIETKE. [Nognepxanue
OCMOTHYECKOTO Oasanca.
JeMoHCcTpanuu:

Bonma u
BEIIIECTBA.

PackpeiBath COJZIepKaHue
TEPMHUHOB U MTOHATUN:
3JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTHI,

MHUKPOJIEMEHTHI; MUHEpaJIbHbIE
BEIECTBA, MOJEKYJa BOABI Kak
JIMIONb, BOJOPOJAHBIE  CBSI3U;
ruJipoduiIbHbIe U TUAPO(OOHBIE
BEIIECTBA.

Jloka3pIBaTh €INHCTBO
3JIEMEHTHOI'O COCTaBa KaK OJIHO
U3 CBOMCTB KHUBOTO.




Huarpammbl:  «Pacnpenenenue
XUMHUYECKUX  JJIEMEHTOB B
HEXUBOU [IPUPOAEY,
«PacnpeneneHne XUMHUYECKUX
AJIEMEHTOB B )KMBOU IIPUPOJAEH.

Tabmuier u CXEMBI:
«Tepuoanueckas Tabnuna
XUMHUYECKHUX JJIEMEHTOBY,

((CTpOCHI/IC MOJICKYJIBI BOABI»

Pacripenensath XUMHUYECKHE
9JIEMEHThl [0  TpynmaMm B
3aBUCHMOCTH oT
KOJIMYECTBEHHOTO

MpeACTaBUTEIHCTBA B
OpraHu3Me;  XapakTepu30BaTh

POJIb OTACIBHBIX 3JICMCHTOB.

BrusBiats CBSI3b MEXTY
COCTaBOM, CTPOCHUEM MOJICKYJIBI
XMMHYECKOTO COCAMHEHHS U €T0
(GYHKIHSMU B KJIETKE

5. benku. coctaB u
crpoenue 6enxos (1
1)

benku. CoctaB u cTpoeHHE
OeNKOB. AMHUHOKHUCIOTBI —
MOHOMEpBI OEIIKOB.
Hezamenumble u 3aMeHUMbIE
AMUHOKHCIIOTHI.
AMUHOKUCIOTHBIN COCTaB.
YpoBHU CTPYKTYphl O€IKOBOM
MOJICKYJIbI (mepBuYHas,
BTOpPHUYHAs], TPETUYHAS

W 4YEeTBEpPTUYHAS CTPYKTYypa).
XuMHYecKrue CBOICTBA OEIKOB.
buonoruueckue byHKINN
OCIKOB.

JlemoHcTpauu:

Tabmune!l u cxemsbl: «CTpoeHue
MOJIEKYJIbI OeIKay.

O6opynoBaHue: CBETOBOU
MHKPOCKOII, MUKPOITpenapaThl

PackpsiBath colepKaHue
TEPMUHOB W TIOHATHI: O€NKH,
MIOJIUMEDHI, MOHOMEDHI,
AMHUHOKHCIIOTHI, HenTuaHas
CBS3b, MIOJIMIIEITH,

neHarypauus. XapakTepu3oBaTh
OCIIKM KaK KJIacC OPTaHHYECKUX
COCIUHCHHI;
KJIacCU(PUIMPOBATh  UX IO
CTpoeHHIO  (TJIOOYNIIpHBIE U
bubpuIsIpHbIC OeIKn),
NIEPEUYUCIIATh U XapaKTepPH30BaTh
¢byHKIIIN OETKOB

6. @®epMeHTBl —
OHOJIOTHYECKHUE
KaTaan3a- TOpbl

(19)

®epMeHTbl — OHOJIOTUYECKUE
KaTaJIu3aTOpBHl. Crpoenne
depMeHTa: aKTUBHBIA IIEHTP,
cyOcTpaTHas cnenu(UIHOCTb.
KodepmeHTsl. BurtamuHsl.
Otnuuus (bepmMeHTOB oT
HEOPraHMYEeCKuX

KaTaJIn3aTOpOB.

Tabmumpr u cxembl: «CTpoeHHE
bepmeHTaY.

OOGopynoBanue: 00OpyaOBaHUE
JUIs TIPOBENICHUsI HAOJIOICHUH,
U3MEpEHUil, SKCTIEPUMEHTOB.

JlaGopaTopHbIe U MPaKTHIECKHE
paboTHI:

JlaGoparopnas pabota Ne 1.

«3yuenne KaTaJIMTH4YeCKOM
aKTUBHOCTH (epMeHTOB (Ha
MpuMepe aMmuiia3bl WM Kara-
J1a3b1)»

PackpeiBath COJZIepKaHue
TEPMHUHOB u MOHSITHIA:
(epMeHTbI, aKTUBHBIA IIEHTD,
cyOcTtpaTHass  crielu(pUIHOCTD,
KO(EpPMEHTHI, Oenku-
AKTHBATOPBI u Oenku-
UHTHOUTOPHI.

VYka3wBaTh OTIINYHUS (EPMEHTOB
oT HEOPTaHHYECKUX
KaTajan3aTOpOB.

OOBbsCHATh ponb (EPMEHTOB B
(YHKITMOHUPOBAHUH KHUBBIX
CUCTEM, B NPOMBILIUIEHHOCTH, B
MEIUIMHE, B  IOBCEIHEBHOI
YKU3HU YEJI0BEKa




7

VrieBoanl.

.H.I/IHI/I,I[I)I (149)

VYrneBobl: MOHOCaXapu bl
(rmroko3a, pubo3a u
Je30kcupubo3a),  Aucaxapuibl
(caxapo3a, JIAKTO32) u
MOJIMCaxapu bl (kpaxmau,
TJIMKOTEH, LEJUTIONI034).
buonoruueckue byHKIIIHN
YIJIEBOIOB.

Jlununer: TPUTIULIEPUIDI,
dbochomunubl, CTEPOU/IBI.
I'uapodunsHo-THAPOPOOHBIE
CBOMCTBA. buonornueckue

¢ynkuuu aunuaos. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIUIHIOB
KaK UCTOYHHKOB YHEPTHUU.

JleMoHCTpauu:

Tabmuiet u CXEMBI:
«YTneBoapl», «JIumuabn.

O6opynoBanue: 000pyaOBaHUE
JUIsl TIPOBENICHUsI HAOIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

PackpriBath colepKkaHue
TEPMUHOB ¥ TIOHSITHI: YTJICBOJIBI,
MOHOCaxapubl, AUCAXAPHJIBI,
TIOJTHCaXapHIbl, TJIFOKO03a,
pubo3sa, ne3okcuprbo3sa,
caxapos3a, JIaKTo3a, MajbTO3a,
EJUTI0JI03a (keTvarka),
KpaxMay, TJIMKOT€H; JIUIH/IBI,
TPUTIIULEPUILI (KHpBI, Macja),
¢bochonunuabl, CTepouIHl.

XapakTepru3oBaTh YTJIEBOBL,
JUIUBI KaK KJ1ace
OPraHUYEeCKUX COCIUHEHUM.

Knaccuduuuposars yrieBoms! u
JIATTU/IBI o CTPOCHHIO;
NIEPEUNCIISTh byHKIIN
YTJIEBOJOB U JIUITUIOB.

CxemaTtnuecku n300paxarb
CTPOECHUE MOJIEKY] YIJIEBOJAOB,
JMINJIOB

8. nykiienHoBble | Hykneumnossie kucnorsl: JJHK u | PackpsiBaTh COZIepKaHue
KUCHOTEL. ATO PHK. Hyxiieorn bl — | TEpMUHOB u THOHSTHH:
(1 1) MOHOMEPBI HYKJIGUHOBBIX | JI€30KCUPUOOHYKIIEUHOBAs
kucnor. CtpoeHue U (QyHKUIMU | KUCIOTa (AHK),
JHK. Crpoenne u QyHKIUM | pUOOHYKIEHHOBAs KHCJI0Ta
PHK. AT®: crpoenue wu | (PHK), HYKJICOTH]I,
bynkuuu. /lemoHcTpanuu: HOJIMHYKJIEOTHIHAS Lenb
IToprpersr: [Ix. Yorcon, O. (monmuHykneoTun),
Kpuk, M. VYwmxuac, P. | KOMIVIEMEHTAapHOCTD, byHKIIH
DpaHKIHH. JTHK (XpaHeHI:Ie U Iepenava
HacCJIeICTBEHHOW WH(pOopMaIun);
Tabmuier H CXCMBL. | pynpr PHK (urdopManuoHHas,
«Hyksennossie KHCIOTBL | rpapcriopTHas, pHOOCOMAIBHAS);
AHK>, anenosunrpudochpar  (ATD),
«buocuntes 6enkay, «CTpoeHne | MaKpOIPruyecKas CBs3b.
Monexybt AT®». XapakTepusupoBaTh
Ob6opynoBanue: CBETOBOI | HYKJIEUHOBBIE  KHCIIOTBI  KakK
MHUKPOCKOII, MUKPOTIpENapaThl XUMHUYECKHE  COEAUHEHUS] U
HOCHUTENIN HaCJEeICTBEHHON
uH(pOpMaIUu.
Otmeuats 0COOEHHOCTH
CTpOECHUS MOJIEKYI
HykJIenHOBbIX kucnor (AHK,
PHK) u AT®. Cxemaruuecku
n300paxkaTh CTpPOECHHE
HYKJIEOTH/IOB, MOJIEKYJT
HYKJIEHMHOBBIX KHcaoT, ATO.
9. MUcropus wu | lluromorus — Hayka o KieTke. | PackpwiBath COJZIepKaHue
MeTonbl u3ydyeHus | Kierounas teopust — mnpumMep | TEPMUHOB U TOHSTHM: KIIETKa,
KJICTKH. KJIETOYHas | B3aMMOJAEUCTBHS UaeH U (pakTOB | LIUTOJIOTHS; pacKpbIBaTh
Teopus B Hay4YHOM IO3HaHUU. MeToabl | conepikaHue MOJIOKEHU

(1)

HU3YUCHUA KIICTKU.

KJIETOYHOU TEOPHUH.




Hemonctpamuu: Iloptpersr: A. | Ilepeuncnsats u
Jleenryk, P. I'yk, T. [lIBaHH, XapaKTepU30BaTh OCHOBHbBIE
M. Hlﬂeﬁl[eH, K. M. B3p, P. METOAbI HU3Yy4CHUA KIICTKHU
BHpXOB. (mpuroroBieHue Cpe30B,
. OKpalllMBaHUeE,
O6opynoBaHue: CBETOBOMl MH- MHIKPOCKOIIUPOBAHHE,
KPOCKOIT; MHKPONPENAPATHl | 1eyrpudyrupoBanye,
PACTHTENLHBIX, JKUBOTHBIX H | wynprpppoBaHHe  KICTOK U
OaKkTepuaIbHbIX KIETOK; | rrapeif)
PUCYHKH c
MUKpodoTorpadusiMu  KIETOK,
IIOJIyYEHHBIE C TO- MOLUIBIO
CBETOBOIO U  3JIEKTPOHHOTO
MHUKPOCKOIIA
10. Kmerka kak | Knmetka kak mnenoctHas xuBas | PackpwiBath COoZepKaHue
uenocTHas  JkuBas | cuctema. OOmume NpU3HAKK | TEPMUHOB M TOHSTHM: KJIETKU
cucrema (1 ) KJIETOK: 3aMKHYyTas HapyxHas | (3yKapuoTuyeckas,
MemOpaHa, monekynbsl JIHK kak | mpokapuotuyeckas),
TF€HETUYECKU I anmapar, | IJla3MaTudeckas MeMOpaHa
cuctema cuHrte3a Oenka. Tunbl | (IulasmaiemMma), TIMKOKAJIHUKC,
KJIETOK: JYKapUOTHUYECKass U | TPaHCHOPT BEILECTB
IIPOKAapUOTHYECKAs!. (maccuBHBI, aKTHUBHBIN),
OcobeHHocT CTPOCHHUS | DHIOIUTO3 (darouuros,
IIPOKAPUOTUYECKOMN KIIETKH. IUHOLIUTO3), 9K30LIUTO3,
Knerounas crenka Oakrepmii. | KICTOHAid CTCHKA, HYKICOMA.
Crpoenue  sykapuotnueckoi | CpaBHUBaTH  MeXAy  COOOi
kJIeTKd. OCHOBHBIE OTJIMYUS | DYKaApUOTHUYECKUE U
paCTUTENBHOM, JKUBOTHOM U | IPOKAPUOTHYECKHUE KIIETKU;
rpuOHON KJIETKH. | OTMEYaTh CXOACTBO U Pa3inyius B
[ToBepXHOCTHBIE CTPYKTYpPBl — | CTPOCHHU KJIETOK OaKTepHii,
KJIETOYHAst CTCHKA, | KUBOTHBIX, PACTCHHI U TPUOOB
[VIMKOKAJIMKC, WX  (QYHKIHH.

[Tnazmatuueckass memOpaHa, e
CBOICcTBa U (QyHKLIUU.

Hemonctpanuu: Iloprpersr: A.
JleBenryk, P. I'yk, T. I1IBaHH,

M. [Ilneitnen, K. bap, P.

Bupxos.

Tabmuubl u cxembl: «CTpoeHue
HYKapHOTHYECKOM KIIETKHY,
«CTpoeHUe >KUBOTHOU KIIETKWY,
«Ctpoenue pacTUTENIbHOM
KIIETKN», «Ctpoenue
NPOKAPUOTUYECKON  KIETKM».
O6opynoBaHue: CBETOBOM
MHUKPOCKOIT, MHKPOIIpETapaThl
pPACTUTENbHBIX, JKMBOTHBIX U
OaKkTepuaIbHBIX KIETOK

11. Crpoenue
9YKapHOTHYECKOM
kietku (1 9)

[MurommazmMa u €€ OpraHou[bl.
OnHomMeMOpaHHBIE OpPTaHOUIbI
KJIETKU: OIIC, amnrmapar
l'oabmxu, JIM30COMBI.
[TonmyaBTOHOMHBIE  OpPraHOUIbI
KJICTKU: MUTOXOHJPHH,

PackpeiBath coJiep>KaHue
TEPMHUHOB u TIOHSITHIA:
[IUTOIUIA3Ma, OpTaHOU/IBI,
SHAOIIIa3MaTHYeCKas CeTh
(BIIC),  ammapatr  T'ombmxw,

JIN30COMBEI, BaKYyOJIb,




I1acTuabl.

[IpoucxoxaeHue MATOXOHAPHIA
u miactua. Buaesl muactun.
HememOpannsbie OpraHouIbI
KJIETKH: pUOOCOMBI, KJICTOUHBIN
LEHTP, UEHTPHUOJHU, PECHUYKH,
KTYTHKH. DOyHKINHT
OpraHOUIOB KJIETKH.

Bxirouenus.

Anpo — peryysiTOpHbIA IIEHTP

KJIETKH. Crpoenue spa:
sepHas 00oJ04Ka,
KapHoIuIa3Ma, XpOMATHH,

SAZIPBIIKO. XPOMOCOMBI.
TpancnopT BeIECTB B KIIETKE.
JlemoHcTpamuu

[Toptpetsr: A. JleBeHryK,

P. Tykx, T. Ieanmn, M.
[Ineitnen, K. bap, P. Bupxos.

Tabmuuel u cxembl: «CTpoeHue
AYKAPUOTUYECKON KIIETKN,

((CTpOGHI/Ie JKUBOTHOM KIICTKH,

«CtpoeHue PaCTUTENBHOM
KIJIETKW, «Ctpoenue
MIPOKAPUOTUYECKOM KIETKH,

«CtpoeHue  aapa  KIETKH».
OGopynoBaHue: CBETOBOI
MHUKPOCKOIT, MHKpPOIpernapaTsl
pacTUTENbHBIX, JKMBOTHBIX U

OaKTepUaATbHBIX KIIETOK.

JlabopaTopHbIE M MPAaKTHUECKHE
paloThI:

JlaGopaTtopnas pabota Ne 2.

«M3yuenne CcTpoeHus KIETOK
pacTeHui, YKUBOTHBIX u
OaxkTepuil o1 MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIpENnaparax u
UX ONMCAHUE)»

MUTOXOHAPHH, IUTACTH 1B
(XJ7I0pOIUIacThl,  XPOMOILIACTHI,
JEUKOIIACTHI), pudOCOMBI,
MHUKPOTPYOOUKH,  KJIETOYHBIN
HEeHTp (LEHTPOCOMA), PECHUYKH,
KTYTUKM, BKJIIOYEHHS, SApO,
snepHas o0oJ04Ka,
KapHoIuIa3Ma, XpOMATHH,
SIPBIIIIKO, XPOMOCOMBI.
OnwuceiBath CTPOCHHUE
9YKAPUOTUYECKOM KIETKH IO
M300paKEHUSIM " Ha
MHUKpOIIpernaparax;

KJIacCu(UIUPOBATh OPTaHOUIBI
B 3aBUCHUMOCTH OT OCOOCHHOCTEH
UX CTpoeHHS (0OTHOMEMOpaHHBIE,
JByMeMOpaHHBbIE,
HEeMeMOpaHHBIC); OMHCHIBATh
(GYHKIIMK KaXKIOTO OpraHouja B
KJIETKE.

XapakTepu3oBaTh  KJIETOYHOE
SIPO KAk MECTO XPAaHCHUS,
nepeaaydn (yABOCHHE XPOMOCOM)
U peanu3anuu (TPAHCKPHUIIIINSA)

HACJICJICTBEHHONH  WH(pOpPMaLUU
KJIETKH.
HepeLII/ICJUITI) n OIIMChIBATh

KOMIIOHCHTBI ~ siipa H WX
GbyHKIUY.

CxemaTH4HO n300pakaTh
CTpOCHHE pacTUTENBHON U

’)KMBOTHOM KJIETKU

OOBACHATH OMJIOTHYECKOE
3HAQYE€HHE TPAHCIIOPTA BEIIECTB B
KJIETKE.

Tema 4. XuzHenesTenbHOCTb KIETKH (6 )

12. O0MeHn
BEIIECTB.
IInactuueckun
00OMeH.

dorocunTE3. XEMO-

cuHTe3 (2 1)

O0MeH BEIICCTB, HIIH
MeTa00IU3M. AccuMusius
(mmactuyeckuii  oOMeH) U
JTIACCUMMUJISTIHS

(oHEpreTUvecKuii 0OMeH) — /IBe
CTOPOHBI €IMHOr0  MpoIecca
Mmetabonu3ma. Poab 3aKoHOB
COXpaHECHHUS BEIIECTBA u
SHEPTUU B [MIOHUMaHUU
MeTadom3Ma.

Tuner oOmeHa BEIIECTB:

PackpeiBath COJZIepKaHue
TEPMHUHOB U IOHATHI:

O0OMEH BEIIECTB U MPEeBpaICHNE

SHEpPruu (Metabonusm),
ACCUMWJISIIAS,  TJTACTUYCCKUN
obMeH, IACCUMUIIALINA,
SHEPreTUYECKUI oOMeH,
(dhoTocuHTE3, boronus,
¢bochopunmuposanue,
MEPEHOCUHNK IPOTOHOB,
XEMOCHHTE3.




aBTOTPO(HBIHA u
reTepoTPOPHBIN. Ponb
(dhepMEeHTOB B OOMEHE BEIIECTB U
NpeBpaICHUN

JHEPruu B KieTke. POTOCUHTES.

CBeroBass W TeMHOBasg (ha3bl
(doTocuHTE3A. Peaxiun
(dorocuntesza. IPPEKTUBHOCTD
(doTocuHTE3A. 3HaveHue
(dboTocuHTE3a IS

KU3HM Ha 3emie. BrusHue

YCIIOBUH cpelibl Ha (OTOCHHTE3
A CHocoObl IIOBBILIEHUS €0
MPOJIYKTHBHOCTH Y KYJIbTYPHBIX

pacTeHui. XeMOCHUHTE3.
XEeMOCUHTE3UPYIOLINE
OakTepuu. 3HaueHue

XEMOCHUHTE3a Ul JKU3HU HAa
3emue.

Hemoncrpanuu: Iloprpersr: K.
A. Tumupsses.

Tabmuiet u CXEMBL:
«Xioporuiacty, «POTOCHHTE3»

OnuceiBath dboTocuHTE3,
MPOIECChl, TPOTEKAIIUEe B
CBETOBOMW U TEMHOBOMU (a3ze.

BrrsgBiaTe IIPpUYIUHHO-
CJICACTBCHHBIC CBA3U MCXKIAY

MIOTJIOIICHUEM COJIHECUHOU
SHEPTUU XJIOPOPHUILIIOM

1 cuHTEe30M MoJiekys ATO.

CpaBHUBaThH HUCXOJHBIE
BELIECTBA, KOHEUHbBIE

IPOIYKThI u yCIIOBUS
NPOTEKaHUS PeaKIil

CBETOBOM W TEMHOBOW (ha3bl
¢dorocunresa.

CpaBuuBath  (poTOCHHTE3 H
XEMOCHHTES.

OueHuBaTh 3HAYEHUE

(hoTOCHHTE3a M XEMOCHHTE3a JJIS
JKA3HU Ha 3emiie

13.
DHepreTu4ecKui
obmen (1 )

OHepreTuueckuii  oOMeH B
KkIeTke. Paciiennenue BemiecTs,
BBIJICJICHUE M aKKYMYJIMPOBaHHE
SHEPrUM B  KJETKE. OTarbl
HHEPTETUIECKOTO oOMeHa.
I'muxomus.  bpoxenue u ero
BUJIBL. Kucnoponnoe
OKHCJICHHE, WM  KJIETOYHOE
JIbIXaHUE. OxucnuTensHoe
dbochopunupoBaHue.

Db dexTuBHOCTD
HHEPreTHYEcKOro oOMeHa.

JleMoHCTpauu:

Tabmunsl U cxembl: «THIBI
MUTaHUD», «MeTadoIn3M,

«MHuTOXOHAPHUA,
«IHEpreTuuecKuii 0OMeH»

PackpbiBath CoJIepIKaHue
TEPMHHOB 5 ITOHATHIA:
SHEPTreTUYECKUI oOMeH,
TJIMKOJIN3, MOJIOYHOKHCIIOE
OpoxeHue, CIIUPTOBOE
OposkeHue, OMOJIOTHYECKOE

OKHCJICHHUE, KJICTOYHOC AbIXaHHUC,
JUCCUMMIIATNA, (1)epMeHT.

XapakTepus3oBaTh oOMeH
BCIIICCTB u MpeBpalleHue
SHEpruu (MeTaboau3M) Kak OJHO
HUX CBOMCTB JKMBOTIO.

[Tepeuncnsts 0COOEHHOCTH
TTACTUIECKOTO "
JHEPreTHYeckoro oOMeHa B
KIJIETKE, YCTaHAaBJIMBATb

B3aUMOCBs3b MCIKAY HUMMU.

Paznnuate TUIBI oOmeHa
BELIECTB B KJIETKE: aBTOTPODHBII
Y TeTepoTpodHBI.

OnuceiBaTh JITaIIbI
SHEPreTHYECKOro oOMeHa
(TIOIrOTOBHUTEILHBIH,
OECKUCTIOPOTHBIMN,

KHUCJIOPOHBII) U CpaBHUBATh MX
MEXIy COOOM.

XapakTepu3oBaTh
TJIMKOJIN3A,

peakiuu
OpO>KeHHsI,




KIJIICTOYHOI'O AbIXaHW, BBISABIIATH
NPUYHUHHO-CJIICACTBCHHBIC CBA3U
MCXKAY I'NIMKOJIU30M, KIICTOUYHBIM
JAbIXaHWUEM U CHMHTE30M MOJICKYJI
ATO.

CpaBHHBaTH 3 PeKTUBHOCTH
OECKHUCIOPOIHOTO u
KHMCJIOPOJIHOT'O 3TAIlOB
14. buocunrtes | Peakium martpuyHoro cuHresa. | PackpbiBaTh colep)KaHue
oenxka (2 u) ['enetnueckass wHboOpManMs M | TEPMHHOB U  TIOHATHH: TeH,
JIHK. Peanuzanuss | reHETUYECKUN KO, MaTPUUYHBIN
reHeTH4Yecko uHpopManuu B | CUHTES, TPAHCKPUIILINS,
KJIeTKe. ['eHeTHyeckuid KO W | TPaHCIALMSA, KOJIOH, aHTUKOOH,
ero cpoiictBa. Tpanckpumnuusi | pubocoma, LEHTpalibHas J0rMa
— w™atpuunblii cunte3 PHK. | monekymnsapHoi 6uonorum.
Tpancnsiuss —  OUMOCHHTE3 OnpezensTh CBOCTBA
Genxa. I€HETHYECKOTO KoJa
Oransl TpaHCHSAUUU. | (TPUILIETHOCTh, OJHO3HAYHOCTD,
KogupoBanue  aMMHOKHUCIOT. | BBIPOKIEHHOCTD,
Porms pubocom B OmocuHTE3€ | YHHBEPCAIHHOCTH,
Oenka. HEINEPEKPhIBAEMOCTb,
JleMOHCTpAIIHH: HENPEPBHIBHOCTH).
TMoprpersi: H. K. Kombios. OnwuceiBath JTambl peau3aIum
Tabmumel u cxemsl: «CTpoenue | HACICACTBCHHON uHQopMAIH B
JAHK», «CtpoeHue u | MICTKC.
(yHKIIMOHUPOBaHUE reHa», | CpaBHUBaTh peakuuu
«Cunre3 Oenka», «Permkanus | MaTPUYHOTO CHHTE3a MOJIEKYJI
JITHK», PHK wu Genka B KjIeTKe
«I"eHeTnyeCcKuit KOJ».
O6opynoBanue: MOJIeTH-
ammukanuu «Y nsoenne JITHK u
TpaHcKpunuus», «buocunres
Oemka»
15. Hexknerounsle | Heknerounsle ¢opmbl xu3Hu | PackpeiBath coJiepKaHue
GbopMBbI KH3HU — | — BUPYCHL. VICTOpHS OTKPBITHUA | TEPMUHOB U TOHSTHI: BUPYC,
Bupychl (1 ) BupycoB (/I. M. MBaHOBckuit). | Bupycosnorus, KaIlCcum,
OcobenHoctu  cTpoeHuss u | Oakrepuodar, BHPYC
JKU3HEHHOTO IIMKJIAa BHUPYCOB. | UMMYHOJepUIIUTA YyeloBeKa

Bakrepuodaru. bosnesnu
pacTeHui, YKUBOTHBIX u
YyeJloBeKa, BbI3bIBAaCMbIE
BUpPYCaMH. Bupyc
UMMYyHOJe(pHUIUTAa  dYeJoBeKa
(BUY) — BO30yIUTETH
CIIN/da. Obparnas
TPaHCKPUIILINS, peBeprasa,
MHTErpasa.

[Tpodunaktuka
pacnpocTpaHEHUS  BHPYCHBIX

3abosneBaHuil. JlemoHCTpanmu:
[Toptpetsr: 1. Y. IBaHOBCKMIA.

Tabmuip! u cxembl: «Bupyce,

(BHY), oHKOreHHbIE BUPYCHI.

XapakTepu3oBaTh BHUPYCHI Kak
HEKJIETOYHYI0 (QOpMY JKU3HU;
OCOOCHHOCTHM  CTpPOEHUS U
KU3HEHHBIH [IUKJI BUPYCOB.

OnuceiBaTh KU3HEHHBIA [TUKII

BHpYyCa MMMYyHOe(uInTa
YEII0BEKA; pa3nuyartb Ha
pUCYHKax BTM (BUpyC
TabayHON MO3aHKH),
OakTepuodar, BIUY.
OO0OCHOBBIBATL M COOJIIONATH
MEpBI npoUIaKTUKH
pacnpocTpaHeHus BHPYCHBIX

3a0ojeBaHul  (pecnupaTopHbIe,




«baktepuodarny; «CtpoeHue u

KCITYAOYHO-KHIICYHBIC, KIICHIC-

KM3HEHHBIH  1ukn  Bupyca | BOH SHIeDammT, BUY-
CITN/la, GakTepuodaray. uHbexus)
O6opynoBanue: MOJIEJIb
crpykrypel  JIHK; wmarnutHas
MO/IeJIb-aNTIAKAIUs
«CTpOeHHE KIETKH
Tema 5. PasmHOXeHuE ¥ MHIMBUyalbHOE PA3BUTUE OPTaHU3MOB (5 4)
16. Kusuenursi | KimeTouHsii IIUKII, unu | PackpsiBaTh colep)KaHue
LUK KJIETKH. | )KM3HEHHBIM  LUKJI  KJIETKH. | TEPMUHOB u TIOHSITUM:
Henenne  xnetku. | MHTEepdaza u muto3. [Iporeccrl, | KIeTOYHBIM HHMKI, HHTEp(da3a,
Muto3 (1 1) npoTekammue B UHTepdase. | periukanus, XpoMocoma,
Perummkanus — peakuuss | KapuOTHII, rarIouIHBIMI,
marpuuHoro cuHte3a JIHK. | numiouanbiid XPOMOCOMHBII
Crpoenue XpOMOCOM. | HaOOp, XpPOMaTHIbI; MUTO3; €ro
XpoMocOoMHBIH ~ Habop  — | craguu: Tmpodasza, Meradasa,
kapuoturl. JlumonnHeldi  u | aHadasa, Ternodasa.
TalIONIHBIN XPOMOCOMHBIC | Oppycpigate  KU3HEHHBIH MK
HabOopHI. XpOoMaTH/IbL. KJIETKH; MIEPEUUCIIATh u
[{uTosmornueckue OCHOBBL | yanaxTepH30BaTh TepHOIBI
PasMHOMKCHHS M| k1eTouyHOro LUKIA, CPaBHUBATH
WHIAMBHAYAIBHOTO  PA3BATHA | yry vesiory oGO
opraHu3moB. JleneHue KIEeTKU
— MUTOS. OnwuceiBath CTPOEHHE
XpPOMOCOM, KapUOTHUIIOB
Cragun  wmwuto3a. [lpoteccsr, OpTaHH3MOB, CPaBHHBATH
[POUCXOIING — Ha  PasHbIX | ynoMocoMHBIE HAGOPHI KIIETOK.
CTaIUsAX MHUTO3A.
Buonornueckuii cmbic Mutoza, | CPABHUBATD CTATUH MHTO3A.
Tporpammupyemast mbens, | Pasivyarh Ha MUKpoIpenaparax
KIIETKH — ALOIITO3. Y PUCYHKaX CTaJIMA MUTO3A.
JleMOHCTPALMK: PackpsiBath OuoJIOrHYecKuit
CMBICII MUTO3a
Tabmursr u CXEMBI:
«KneTounslit LUK,
«Permmmkanus JIHK»,
«CTtpoeHue XPOMOCOMBI»,
«MuTO3»; MarHuTHas MOJICIb-
anIIuKALMs «/lenenune
KIICTKN; MOJEIb JIHK.
OGopynoBanue: CBETOBOI
MHUKpPOCKOIT,  MHUKpOIpernapaT
«Kapuokunes B KJIETKax
KOpEIIKa JTyKay.
JlaGopaTopHbie U MPaKTHYECKHE
paboTHI:
JlaGopatophas pabota Ne 3.
«Habnronenue MHUTO3a B
KJIETKaX KOHYMKA KOpeIlIKa JTyKa
Ha TOTOBBIX MHKpOIIpernapaTax
17. ®opmbl | Popmbl pasMHOXeHUs | PackpbiBathb coaepKaHue
Pa3MHOKEHHUS OpraHuM3MoOB:  Oecrmojioe ¥ | TePMUHOB u TTOHSITUM:
opranu3mos (1 u) nonoBoe. Buabl  Oecrmonoro | pa3MHOXKEHHUE, KIIOH, TIOJIOBBIE

Pa3sMHOKCHUS: JCJICHUC HAABOC,

KJIeTKH (TaMeThl), SUIEKIIEeTKA,




MIOYKOBaHHE OJTHO- u
MHOI'OKJICTOYHBIX,
cropoodpa3zoBaHue,
BEreTaTHBHOE  Pa3MHOXKCHUE.

I/ICKyCCTBeHHOe KJIOHUPOBAHUC
OpraHu3MoOB, €ro 3HA4YCHHUEC JIA
CCJICKIIMH.

ITonoBsoe Pa3sMHOXKCHHUE, €ro
OTJINYHS OT OECIIOJIOro.

JleMoHCTpauu:

Tabmuubr u cxembl: «DOpMEI
Pa3MHOKEHUsSI OPraHU3MOBY,

«/IBOMIHOE OIIOJIOTBOPEHUE Y
LIBETKOBBIX pacTeHun»,
«/lenenne KieTku OaKTEpUMN»,
«BereraTuBHOE pa3MHOKEHHE
pacTeHun», «Ctpoenue
IIOJIOBBIX KJIETOK»

CIiepMaTo30oua, 3urora, ACJICHUC

HaJIBOE, MIOYKOBaHMUE,
CIIOpYJIALIUA, ¢dparmenranus,
BETCTaTUBHOE  Pa3MHOXKEHHE,
CEMEHHOE pa3MHOXKEHHE,
OIIBIJICHUE, JBOITHOE
OILIOIOTBOPEHHE, TIOJIOBBIC
’KeJe3bl, CeMEHHHMKH, SUYHUKH,
OILIOJIOTBOpEHUE  (Hapy>KHOE,
BHYTpPEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH
U 3HauyeHwe Oecrojgoro u

IIOJIOBOTO croco0oB
pa3sMHOKeHHUs. BwIIenasTe BHUIBI
6ecronoro Pa3MHOXKEHUS;
BBISIBIIAITH B3aMMOCBSI3H  MEXIY
hopmamu u criocobaMu
Pa3MHOKEHUS u ux
OMOJIOTHYECKUM 3HAUCHUEM.
Bnaners npuéMamu
BEIrE€TaTUBHOTO  Pa3MHOXKEHUS
KYJIBTYPHBIX ~ pacTeHud  (Ha
npUMepe KOMHATHBIX).
XapakTepru3oBaTh ITOJIOBBIC
KJICTKU: SIATICKJICTKH,
CIIEPMAaTO30H/IbI; BBISIBIIATH

0COOEHHOCTH HX CTPOCHUA

18. Meiio3 (1 u)

Metios. Cragun Melo3a.
[Iponecchl, mpoucxoasuiue Ha
cramugx wMerosa. IloBemgenue
XpPOMOCOM B Menose.
Kpoccunrosep. buonornueckuii
CMBICH ¥ 3HAUYEHHE Melio3a.

JemMoncTpanuu:

Tabauubl U cxeMmbl: «JlemeHne
KIIETKN», «Meno3.

O6opynoBanue: monens JIHK;

PackpsiBath coaepKanue
TEPMUHOB U TIOHATHH: Meio3,
KOHBIOTranus XpOMOCOM,
nepexkpécT (KpoccuHTOBED)
XPOMOCOM, TaMEThI.

XapakTepu3oBaTb MEHWO3 Kak
cImoco0 KJIETOYHOro JCICHMS,
OMUCHIBaTh MENO03 MO CTaausIM;
CpaBHMBATh CTaJWHd MeHo3a U
MHUTO3A.

Pasnuuare Ha pUCyHKax CTaauu

MarHUTHBIE MOJIeNHN- >
anmmkamuy «Jlenenue kietkny | MON033, packpeIBaTh
OMOJIOrHYECKOE 3Ha4YeHue
Menosa
19. O6pazoBanue u | ['amerorene3  —  mpouecc | PackpwiBaTh coJiepyKaHue
pa3BUTHE MOJOBBIX | 0Opa30BaHMSA MOJOBBIX KJIETOKY | TEPMHUHOB u TOHSITHH:
KIIETOK. KUBOTHBIX. [lOJNOBBIE >KeNe3bl: | raMeToreHe3,  CIEpMaTOreHE3,
OmnotoTBOpEeHNE CEeMEHHUKHU U SUYHUKH. | OOTEHe3, CIIepMaTO30u/1,
(1 1) OOpa3oBaHne W  pa3BUTHE | aKPOCOMaA, SHTIEKIIeTKA,
MOJIOBBIX ~KJIETOK — TaMeT | MOJISPHbIE TEJbLA.

(cmepMaTo30ou/I, SUIEKIeTKa) —

CIIEpMAaTOT€HE3 U  OOTEHE3.
Ocobennoctu CTPOEHUS
SIMIEKJIETOK U CIIEpMaTO30UI0B.
Omnno10TBOpEHHE.
[TapTenorenes.

XapaxkTepu3oBaTh OCOOCHHOCTH
TraMCTOrcHeE3a y )KUBOTHBIX U €TI0
CTaJIuH, MOJIOBBIC KIICTKU

JKHNBOTHBIX u OIIUChIBATH
mponecc nx Pa3sBUTHUA.
CpaBHI/IBaTB CIICpMATOICHE3 U




JleMOHCTpauu OOTCHES.
Tabmuis! 1 cxemsl: «[Ipsimoe u OnucpiBaTh  OMIIOIOTBOPEHHE,
HempsMOe pasBuTHE, OHMoJIoTHYecKoe 3HAYCHHE
«["amerorenes y | OWIOAOTBOPCHHA
MJICKOTIMTAOIINX U YEIIOBEKay.
O6opynoBaHue: MOJIeTTh
MeTada3Hoil XPOMOCOMBI;
MHUKPOCKOII, MUKPOTIpENapaThl
«CriepMaTo30u /bl
MJIEKOITUTAIOIIETOY,
«linexknerka
MJIEKOITUTAOIIETOY.
JlabopaTopHbIe U TPAKTUIECKHE
paboTHI:
JlaGopaTtopHnas pabota Ne 4.
«M3ydeHue CTpOeHHsI MOJIOBBIX
KIIETOK Ha TOTOBBIX
MUKpOTpenaparax
20. WnauBuayaibHoe paszBurue | PackpeiBarh coJiep)KaHue
WHIUBUAYAIbHOE (onTOreHe3). OMOpHOHAIBHOE | TEPMUHOB u MIOHSITHIA:
pa3BUTHE pa3BUTHE (aMOpuorenes). | OHTOTCHE3, AMOpPHOTEHES,
opranusmos (1 u) Oransl SMOpPUOHAIILHOTO | 3UT0Ta, npobiieHue,
pa3BUTHUA Yy  TO3BOHOYHBIX | OGiacTomepsl, MOpyJa, OyacTyina,
JKUBOTHBIX: npobnenue, | Oiacrorenb, racTpysia, HeUpya,
racTpyssmus, OpPraHOT€HEe3. | OpraHOTeHe3; 3apO/IbIIIEBbIC
[TocTamMOpHOHANTBHOE pa3BUTHE. | JIMCTKU: IKTOJEpMa, ME30/IepMa,
Tunel  MOCTAMOPHOHAIBHOIO | SHTOJAEPMA;
pa3BUTHA: TPSIMOE, HENPSMOE | MOCTIMOPHOHAIBHOE pa3BUTHE:
(imunHOYHOE). BnusiHue cpeasl | mpsiMoe 51 HEnpsiMoe
HA  pa3BUTHE  OPraHU3MOB; | (JIMYUHOYHOE); MeTamopho3,
(bakTOophI, CIOCOOHBIE BHI3BIBATH | MEracropa, MHKpOCIIOpa,
BPOXKJIEHHBIE YPO/ICTBA. IbUIBIIEBOE  3€PHO, CIIEPMHUH,
PocT u passutHe pacTemmii. | 33POJBIIIEBBIH MEIIOK, 1BOHOE
OHTorenes nBetkoporo | OTWIOAOTBOPCHHC.
pacTeHus: CTpoeHHe ceMeHHu, | Omnpenensith JTarnbl
CTaJIU¥ Pa3BUTHSI AMOPHUOHATEHOTO pa3BUTHSA
JleMOHCTpAIHH: XOpIOBBIX ~ Ha  CXeMax H
mpernapatax M OIKCHIBATh

Tabmuie! u cxembl: «OCHOBHBIE
craauu OHTOreHesa», «lIpsmoe
u HEMPSIMOE pazBuUTHEY,
«/IBOMHOE OIUIOIOTBOPEHUE Yy
IOIBETKOBBIX paCTeHI/II\/JI».

MPOIIECChl, MPOUCXOMAAININE Ha
KQ)KJIOM JTare.

CpaBHUBaTH MEePUOJIbI
OHTOTCHE3a; MPSIMOE U HETIPSIMOE
(MMYMHOYHOE)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEeNOBEeKA M APYTUX
XOP/IOBBIX.

OOBICHATD OMOIOrnYeCcKoe
3HAUYEHUE pa3BUTUA c
MeTamMop(h030M; OTPHUIIATEIIEHOE
BIIMAHHUEC AJIKOI'OJIsA, HUKOTHHA H
JIPYTUX TEPaTOTeHHBIX (haKTo-
POB Ha pa3BUTHE 3apOJIbIIIa




YCIOBCKa.

OnuceiBaTh MpOLECC IBOHHOTO
OIIOJIOTBOPEHUSI Y LIBETKOBBIX
pacTeHui

Tema 6. HacneacTBEHHOCTh M U3BMEHUHUBOCTb OPTaHU3MOB (8 )

21. T'enetmka —
HayKa 0
HAaCJIEICTBEHHOCTH
A U3MEHYUBOCTH

(1'9)

[Ipenmer M 3aauu T€HETUKH.
Pounb LUTOJIOTUU u
SMOpPHOJIOTUA B CTAHOBJICHUU
reHeTuKku. Bxiaa poccuiickux u
3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTombl
TeHETUKH
(ruOpUAOIOTUYECKHHA,
[UTOTEHETHYECKU,
MOJIEKYJISIPHO-TEHETUUECKH ).

OCHOBHBIE T'CHCTHUYCCKUC
IIOHATHA. I'eneTnueckas
CHUMBOJIMKA, MCIIOJIb3yeMasd B

cXemax CerHlHBaHHﬁ.

Hemoncrtparnuu: Iloptperst: I

PackpbiBaTh coJiepKaHne
TEPMUHOB W TIOHSATHH: TEH,
TCHOM, TEHOTUIl, (EHOTHII,
XPOMOCOMBI, QJIICIIbHBIC TEHBI
(aymenw), TOMO3HI0TA,
TeTepO3nUroTa, JIOMUHAHTHBIN
npu3Hak (T€H), peleCcCUBHBIN

npu3Hak (TeH), 4ucTas JIMHHS,
THOPHU/I.

[Iepeunciars u
XapaKTePU30BaTh METO/IbI
TCHETUKH: THOPHI0JIOTHUCCKUH,
ITUTOTCHESTHYECKHH,

MOJ'ICKy.]'IHpHO'FCHCTHHCCKHﬁ;
JAOMHWHAHTHBIC W PCUCCCUBHLIC

Mengnens, T. Mopran, H. 1. | [PH3HaKH pacTCHIN 1
BaBHI0B, JKMBOTHBIX.
C. C. UYersepurkos, H. B. HOHLBOB&TBCSIU TEHETHIECKOU
Tumobeen-PecoBCKHil. TEPMUHOJIOTHEH W CHUMBOJIMKOU
IUIA  3aIHdCH  T€HOTHIIMYECKHX
O6opynoBaHue: MOJIEITb- | cxeM CKpeLMBAHHS
anmukanus «MOHOTHOpUTHOE
CKpELMBAHKEY, repbapuii
«["opox moCEeBHOI
22. 3aKOHOMEPHOCTH PackpsiBath coJiepKaHue
3aKOHOMEPHOCTHU HACJICAOBaHUS MPU3HAKOB, | TEPMHUHOB u IIOHSITHIA:
Hac/e10BaHM TIpH- ycTaHoBJeHHbIe . MeHmeneMm. | MOHOTHOPUIHOE CKpEIlWBaHUE,
MounoruOpuaHoe ckpenBanue. | (eHOTHUNHYECKHE IPYIIIBI,
3HAKOB. 3aKkoH THOPHI0IOTHYECKHUIT METOL,
MOHOTHOpPHIHOE 6 6 YUCThIE JIMHUY, JOMUHUPOBAHHE
CKpEIMBaHHe eAMHO00pa3us TUOpHUIOB
reHoB  (MOJIHOE,  HEMOJIHOE),
nepBoro noxosieHus. IIpasuiio
(149) JOMHHHPOBAHNL. 3aKOH l(o)acmenneHHe B  IIOTOMCTBE.
pacIuernienus HPHU3HAKOB. TTHCBIBATE r l\%eTOHHKy
[urnore3a  4ucTOTHI  Tamer. | IPOBCACHIA : CHZCIICM
Monxoe - HeronHoe | OTBITOB (0] H3YYEHUIO
JIOMHHHPOBAHHE. HACJIEJIOBAaHUSI ~ OJHOM  Taphl
MPU3HAKOB Y TOPOXa MOCEBHOTO.
JemMoncTpanuu:

IToprpertsr: I'. Mennens.

Taomuist u CXEMBI:
«MoHorubpuaHOE

CKpEIIMBaHHE u €ero
[IUTOT€HETUYECKAs OCHOBa,
«3aKOH paclIerUIeHHsT M €ro
[IUTOT€HETHYECKAS OCHOBAaY,

«3aK0H YUCTOTHI TAMETY.

O6opynoBaHue: MOJIeTIH-
anmuukanu  «MOHOTHOpUIHOE

PackpeiBath COJZIepKaHue
3aKOHOB €IMHO00pa3us

THOPUJIOB TIEPBOTO MOKOJICHUS U
3aKOHa PACILEIIICHNUS.

OOBICHATH TUIIOTE3Yy YHUCTOTHI
TraMcET.

3anucrIBaTh CXEMBI
MOHOTHOPHUHOTO CKPEIMBAHMS,
OOBSICHATDH €r0 IUTOJIOIMUECKUE
OCHOBBI M pellIaTh FT€HETUYECKUE
3alayl  Ha  MOHOTHOPHIHOE




CKpEIlUBaHUE, «HemonHoe | ckpeuuBaHue
JOMUHUPOBaHUEY»;  repbapuit
«I"opox moceBHOW»
23. Qurubpuanoe JuruOpuHoe cKpeniuBaHue. PackpeiBarh colepKaHue
CKpEIUBaHHE. 3akon He3aBucumoro | [CPMHUHOB M IOHSITHH.
3aKkoH HACJIEIOBAHUS MPU3HAKOB. | IUTHOPUAHOE CKpeIlMBaHUE,
HE3aBHCHMOTI0 [{uTorenetnueckue OCHOBBI | aHAJIU3UPYIOLIEe
HaCJIeIOBaHUs JUTHOPUIHOTO CKPELMBaHUS. CKpEIMBaHHe.
HPHSHAIKOB AHamsnpyolee OnuceiBaTh onbIThl I'. Menaens
(1 9) ckpeluBaHue. lcnonp3oBanue | o W3YUEHHIO  HACIIEI0BAHNS
aHaJIM3HPYIOLICTO JBYX Tap IPU3HAKOB y ropoxa
CKPELIMBAHUS Ul ONPEICICHUA | [[0CeRHOLO.
TE€HOTHUIIA OCOOH.
PackpsiBaTh conep:kaHue 3aKOHA
Hemoncrpanuu: HE3aBUCHUMOTO  HACJIeJ0BaHHs
[ToptpeTsi: I. Mengenb. | MPU3HAKOB.
Tabmnust 1 CXCMBL. | [pumensTh  MaTeMaTHYECKMii
«lurnbpunnoe ckpenimBaHue, PacuéT ¢ TIOMOWBIO METoxA
«luronornyeckue OCHOBBL | nepemHoKeHHsS BEpOATHOCTEH M
JUTHOPUIHOTO CKPEILIMBAHUS». -
Obopynosanme: MOACIE™ | ¢ pomombI0 (PEHOTUHYECKHUX
AnTUIMKAIIS «urubpunnoe PATUKATIOB paciierienus
CKPCIIHBAHHIC IPU3HAKOB Y TOTOMKOB IO
(EHOTHUITY U TCHOTHITY.
3anuceIBaTh CXEMBI
JUTHOPUJIHOTO  CKpELMBaHUs,
OOBSICHATH €0 IUTOJOTHYECKHE
OCHOBBI U pelllaTh T€HETHYECKHE
3a1a4u Ha TUTHOPHTHOE
CKpEILMBAHNE
24. Cuemiennoe | CrieruieHHOE HacsenoBanue | PackpbiBath CoJIepKaHue
HacJIeI0BaHue npusHakoB. Pabota T. Moprana | TepMHUHOB u MTOHATUM:
npu3Hakos (1 1) 1o CLEIUIEHHOMY | CLEIUICHHOE HaCJIEJOBaHHE
HaCJIEJOBaHUIO I€HOB. | IPU3HAKOB, peKoMOMHAaIIUS
Hapymienue cuensienysi TeHOB B | TEHOB, T'€HETUYECKHE  KapThl

pe3yJibTaTe KpOCCHHIOBEPA.

XpoMocoMHast
HACJIEACTBEHHOCTH.
I'eneTn4eckue KapThl.

Teopus

JeMoHncTpanuu:
IToprpersr: T. Mopras.

Tabauub! U cxeMbl: «Meiio3»,

«['enernyeckne KapThl
pacTeHui, JKMBOTHBIX u
yenoBekay, «B3aumoneincreue
AJUIETTLHBIX TEHOBY.
O6opynoBaHue:
MuKpomnpenapar «/Ipozodunar
(Hopma,  MyTtanuu  QOpPMBI
KpbUIbEB M OKpAacKu Tena),
MHUKPOCKOIT; MOJICITb-

XpOMOCOM, MOpraHuja.

Ha3bsiBaTh OCHOBHBIE ITOJIOKEHUS

XPOMOCOMHOMU TEOpUHU
HacneacTBeHHOCTH T. Moprana;
pacKpeIBaTh coJiepKaHue
padoret T. Moprana 1o
CLCIUICHHOMY  HACIEJ0BAHUIO

TCHOB U TIPUYUHBI HAPYUICHUA
CHCIIICHHA MEXAY 'CHaAMU.

3anuceIBaTh CXEMBI
CKpELIMBaHUSI [IPU CLICTUIEH- HOM
HacJIeJOBaHNH, 0OBSICHITH
MIPUYUHBI PEKOMOWHAIIUY T€HOB,

ONpeAeNsiTs  YHUCIO  TpyMl
CLEIUIEHUsT  TEHOB;  pelarb
reHeTUYeCKre 3aJayd  Ha

CICTIIICHHOEC HACJICAOBAHHUEC




anIuIMKaus
XPOMOCOM.

«ITepekpéct

JlabopaTopHbIe U TPAKTUIECKHE
paboTHI:

Jlaboparopuas pabota Ne 5.

«3yuenne pe3ynpTaToOB
MOHOTMOPUIAHOTO 51
JUTHOPHUIHOTO CKPELIUBAHUS Y
TPpO30(hUITBI Ha TOTOBBIX
MUKpOIpenaparax

25. T'eneruka mosna.
HaCJIeIOBaHUE TPH-
3HAKOB,
CIIETUICHHBIX c
nosioMm (1 1)

I'enernka mosia. XpomMOCOMHOE
oInpejesieHue 1oia. AyToCOMbI

u II0JIOBBIE XPOMOCOMBI.
I'omorameTHbIE U
reTeporaMeTHble  OpraHUu3MBI.
Hacnenosanue IIPU3HAKOB,

CLEIUICHHBIX C IIOJIOM.
JlemoHcTpamuu:
IToptpetsr: I'. Mennens,

T. Moprasn, H. 1. BaBunos.

Tabmuier 1 cxemsl: «l eHETHKA

oJa», «3aKOHOMEPHOCTHU
HACJIEOBAHMs, CLEIJICHHOIO C
nosioM», «Kapuortunsl yeno-

BCKaA U ) KUBOTHBLIX)»

PackpsiBathb coaepKanue
TEpMHUHOB U MIOHSATUN:
XPOMOCOMHBIN Ha0op,
ayTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN
IIOJI, TETEepOraMeTHBIM IO,
CLICTVIEHHOE c I10JIOM
HacCJIeJOBaHKUE ITPU3HAKOB.

OOBSCHATD LIATOJIOTMYECKUE
OCHOBBI XPOMOCOMHOT'0

MEXaHU3Ma OIIPCACIICHHUA T10JI1a Y
Pa3IMYHbIX OPraHU3MOB.

CpaBHI/IBaTB 3aKOHOMCPHOCTH
HaCJICAJOBaHUA IIPHU3HAKOB,
CHOCIIJICHHBIX M HC CHCIIJICHHBIX
¢ nmojoM. Pemiath reHeTHYECKUE
3aga4un Ha HaCJICJOBaHUC
CHCIINICHHBIX C IT10JIOM ITPHU3HAKOB

26. W3MEHYUBOCTD.
HEHaCJIe/ICTBEHHAs
nU3MeH4UBOCTH (1 )

N3MeHYnBOCTb.
N3MEHUYNBOCTH:
HEHacCJIe/ICTBEHHAs "
HacyiecTBeHHas. Poib cpenpbl B
HEHacCJIeJICTBEHHOM
M3MEHUYNBOCTH.
XapakTepucTuka
MOIU(PUKAITHOHHOM
U3MEHYMBOCTH. BaprannoHHbIN
pAl W BapuUallMOHHAs KpuBas.

Buber

Hopma peakuuu  npusHaxa.
KonuuectBeHHbIE u
Ka4eCTBCHHbIE NPU3HAKH U UX
HopMma  peakiuu.  CBoiicTBa
MOIU(PUKAITIOHHOM
W3MEHYHUBOCTH.
JeMoHcTpanuu:

Tabmumsl M cxeMbl: «Bumsr
W3MEHUYHUBOCTHY,
«MoaudukarmoHHast
U3MEHUYUBOCTBY.

JlaGopaTopHbIe U MPaKTHIECKHE
paboThI:

JlaGoparopHas pabota Ne 6.

PackpsiBath coaepKaHue
TEPMHUHOB U MTOHATUN:
U3MEHYMBOCTb, HACIEICTBEHHAs
M3MEHYUBOCTb,

HEHaCIlleJICTBCHHAS
W3MCHUYUBOCTb,

Mo (UKaIIIOHHAS
U3MEHYMBOCTb, BapUAIIMOHHBIN
psAn, BapUAIlMOHHAs  KpUBas,
Opu3HaK, HOpMa  peaKIuw,
KOJIMYECTBEHHBIC "
KayeCTBEHHbIE MPU3HAKU.
Knaccudumnuponats BU/IbI

U3MCHYMUBOCTH U BbIIBJIITH HX

OMOJIOTHYECKHE  OCOOCHHOCTH.
[TepeuncnsaTs CBOICTBA
MOAU(PHUKAITTOHHOM

H3MEHYHUBOCTH U OOBICHATHL €€
3HAYCHUC JIs1 OPTraHU3MOB.

PazanuaTe KOIMYECTBEHHBIC W

Ka4yeCTBEHHbIE MIPU3HAKY;
CTPOUTH BapUALlMOHHBIA D,
BAPUALIMOHHYIO KPHUBYIO,

BBIYUCIIATE CPCAHEC 3HAYCHUC
IIprU3HAaKa.




«3ydenne mMoauduKanoHHON
M3MEHYUBOCTH, MOCTPOCHUE
BApUALIUOHHOTO psana u
BapHUaIMOHHON KPUBON»

27.
Hacnencrsennas
M3MEHYUBOCTH (1 )

HacnencrBenHas, WA
TeHOTUITHYECKas,
M3MEHUYHUBOCT.
KoMOnnaruBHas
HW3MCEHYHUBOCTb. Meiios u
IOJIOBOM TMpPOLECC — OCHOBA
KOMOMHATUBHOU
W3MEHYMBOCTH. MyTarmoHHas
W3MEHYHUBOCT.
Knaccudukamms MYyTalui:
T'CHHEBIC, XPOMOCOMHBIE,
reHoMHbIe. YacToTa 1 mpU4YUHBI
MYyTalUH. MyrtareHHbie
(bakTOopHI. 3akoH
TOMOJIOTUYECKHX  PSAJTOB B

HaCJICJICTBEHHON N3MEHUYNBOCTH
H. W. BaBunosa. Buesnepnas
HaCJIEICTBEHHOCTh u
N3MEHUYHBOCTD.

Hemoncrtparnuu: Iloptperst: I
ne ©@pus, H. N. BaBunos.

Tabmuibt " CXEMBI:
«MyTanuoHHas

U3MEHUYUBOCTbHY.

OOopynoBaHue:  MHUKPOCKOIT;
MuKkpomnpenapar «/Ipozodunan
(Hopma,  MyTtanud  QOpPMBI
KpBUIEB U OKpacka Tena);

KOMHATHBIE PACTEHHUs C IECTPOIN
OKpAaCKOM JIUCTBHEB.

JlaGopaTopHble U paKTHYECKUe

PackpsiBathb coaepKanue
TEPMHUHOB U MIOHSATUN:
HACJICICTBCHHAs] W3MEHUYUBOCTb,
KOMOWHATHBHAs W3MEHYHUBOCTb,

MyTallMOHHAas ~ U3MEHYHUBOCTb,
MyTaHT, MyTalUW: TE€HHBIE,
XPOMOCOMHBIE, T€HOMHBIE;
NOJIMIUIOUANS,  AHEYIJIOMJIHUS,
MYTareHsl.

XapakTepru3oBaTh
HACJIEICTBEHHYIO

M3MEHYHMBOCTbH; (HOPMYIHUPOBATH
3aKOH TOMOJIOTMYECKHUX PSIZIOB B
HACJIEICTBEHHOM U3MEHUYNBOCTU

H. U. BaBuiioBa 1 00bSICHATE €r0
3HaYeHWe JUIL OWOJIOTUM |

CEJIEKIIUH.
Knaccudpunuposars  myTanuu:
reHHEIE, XPOMOCOMHBIE,
TCHOMHBIE — © MPHUBOJUTH

IpUMEphl MyTaLIUH.

OOBSCHATD MIPUYHHBI
BO3HUKHOBEHUSI MYTalUW, POJb
(aKTOpOB-MYyTareHoB.

CpaBHHMBaTh BHUJBI MYyTallUi;
BBISIBJISITE MIPUYUHBI
HaCJIEJICTBEHHOM M3MEHUYHUBOCTH,
HCTOYHUKH MYyTareHOB B

OKpyXaromiei cpesie (KOCBEHHO)
XapakTepu30BaTh BHESACPHYIO

HaCJIEICTBEHHOCTh "
padoThL: U3MEHYNBOCTb.
JlaGopaTtopHnas pa6ota Ne 7.
«AHanus MyTalun y
TpO30GhUITBI Ha TOTOBBIX
MUKpOTIpEIapaTax»
28. I'enetuka | ['eneruka yenoseka. Kapuotun | PackpbiBaTh coJiep>KaHue
yenmoBeka (1 9) yenoBeka. OCHOBHBIE METOAbl | TEPMUHOB U MOHATUN: KAPUOTHI
T€HETUKHU YeJI0OBEKA: | YEJIOBEKa,  IUTOT€HETUUYECKUH
TeHeanorHYECKUH, METOJ, T€eHeaTOTHYECKUI METO/I,
OJIM3HELOBLIN, OMOXVMUYECKUI METO/,
UTOT€HETHYECKUH, OIM3HEOBLIN METO/I,
OMOXMMUYECKHA, HaCJIEICTBEHHEIE 0ose3Hu
MOJIEKYIISIPHO-TEHETHUECKHIA. (MOHOTEHHBIE, c
CoBpeMeHHOe onpeNieJIeHue | HacJIeACTBEHHOMN
TeHOTHIIA: MMOJTHOTEHOMHOE | TIPEIPacoI0KEHHOCTHIO,
CEKBEHUPOBAHHUE, XPOMOCOMHBIE), MEINKO-
TEHOTHITUPOBAHKE, B TOM UHCIIE | TEHETHYECKOE

¢ nowmomipto  [IIP-ananu3a.

KOHCYJIbTHUPOBAHHUC.




HacnencrBenusie 3a0o0JieBaHUs

[Tepeuncnarp 0COOEHHOCTH
4ENOBEKA:  TEHHBIC OONC3HW, | yavuenyg remeTHku wenoBeKa;
0ole3HM C  HaclIeACTBEHHOU TPHBOHTH HpHMEpBI
TIpEAPACTIONOKCHHOCTLIO, HACJIEJICTBEHHBIX ~ 3a00JIeBaHU
XPOMOCOMHBIC OONE3HH. | yeyopexa, XapaKTepH30BaTh
ComaTnueckue v reHepaTUBHBIC METONBI  MX  IPOCHIAKTHKIL
MyTanud. CTBOJNOBBIC KICTKH. | g5oopon par 3HAYCHIIE
[Tpunuuner  370poBOro odpasa MEIHKO-TEHETHIECKOTO
KU3HH, AUATHOCTHKH, | yogcynpTHpOBaHHSL.
npoQUIAKTHKH H  JICUCHUS
FeHETHIECKIX GonesHeii. | BPUBISATh M CPaBHUBATH MEKIY
MeIHKO-TeHEeTHICCKOE co0oif JIOMHHAHTHBIC u
KOHCYJIbTHpOBaHHEe. 3HaueHue | PCICCCHBHBIC HIpU3HAKH
MEIMIMHCKOH  TreHeTMkn B | UC/IOBEKa. CocraBiATh u
NpeSIOTBPAILICHUH 1 JieueHun | AHAIM3UPOBATE  POJIOCIOBHBIE
IEHETHYECKUX 3aboseBanuii | 1CTIOBCKA.

YeIloBeKa.
JlemoHcTpauu:
Tabmursl u CXEMBI:
«HacnenoBanue pesyc-
dakTopay,
«['enetnka rTpynm  KpoBW».
JlaGopaTopHble U MPaKTUUECKUE
padoTHI:
[TpakTuyeckas padora Ne 2.
«CocraBieHue U aHaJIn3
POJIOCIIOBHBIX YEIIOBEKA
Tema 7. Cenexiust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH (4 1)
29. Cenexuus kak | Cenekuus Kak Hayka u npouecc. | PackpbiBaTh coJiep)KaHue
HayKa U TPOIIECC 3apokJeHUe ~ CENeKIWH W | TSPMHHOB W TIOHSTHIA: CEICKITHS,
(2 1) JIOMECTUKAIINS. YUYeHHe CopT, nopoja, [ITaMM,
H. U. BasumoBa o meHTtpax | AOMCCTHKALNAL, wim
NPOHCX O IEHHS i | ONOMalIHUBaHKUE, [IEHTPHI
MHOrOOGpasuss  KylbTypHpix | MHOT00Opasus a
paCTEHHiL. Ilentpsr | MPOHCXONJICHHS  KYIBTYPHBIX
NPOMCXOXkKIAeHUs  jgomamupx | PACTCHHH a ’KUBOTHBIX,
KMBOTHBIX.  COpT,  TOpOfa, THOpUAM3aIMs, WCKYCCTBCHHBIN
IITAMM. oT6op.
JleMOHCTpaLuH: HaseiBaTh u CpaBHUBATH

OCHOBHBIC  JTallbl  Pa3BUTHS
IToprpetsr: H. U. BaBuiios. CeNeKIH.
Tabnuie! U CXeMbI: KapTa Wsnarats  yuenne H. I
«llentpel  MHOroOOpasusi u | BaBuiosa 0 LIEHTpax
NPOUCXOXKACHUS  KYJIbTYPHBIX | IPOUCXOXKACHUSA  KyIbTYPHBIX
pacTeHuii», «[Topombl | pacTeHMIi; pa3IuyaTh LEHTPHI HA
JOMAIITHKUX )KUBOTHBIX», «CopTa | KapTe MHpa, CBA3BIBATH HX
KYJIBTYPHBIX PACTCHUI». MECTOIOJIOKEHHE C  OYaramu
OGopyoanHe: Myssoks | BOSHHKHOBEHIS JPEBHEUTITIX

[MBUIU3AIUH. CpaBHUBaTh

IUIOJIOB M KOPHEIUJIOJO0B JHUKHUX
dopM U KyJIBTYPHBIX COPTOB
pacTeHul; repbapuit

«CenbCKOX03SCTBCHHEIC

copTa KYJbTYPHBIX PpAaCTECHH,
IIOPO/IbI TOMAITHUX KUBOTHBIX U
WX JUKUX IPEIKOB.




pacTeHus»

OueHuBaTh poOJb CEJIEKIUU B
obecrieueHnn
MIPOJOBOJILCTBEHHOMN
0€30MMaCHOCTH YEJIOBEYECTRA

30. METOALl |
JIOCTHKEHUS
CCJICKIIMM PACTCHHIMA
U KUBOTHBIX

(1)

CoBpeMeHHbIE METO/IbI
CEJICKIIUU. MaccoBbslit 5
WHAUBUAYAIbHBII  OTOOpPHl B
CeleKI U pacTeHui U
KUBOTHBIX.

Ouenka »skcrepbepa. bimsko-
POJICTBEHHOE CKpEIIMBaHUE —
uHOpuuHr. Yucras  JIUHMSL.
CkpemuBaHue YHUCTHIX JIMHUH.

['erepo3uc, wmm  rubpugHas
cuia. Heponcrsennoe
CKpeIMBaHUE — ayTOPUIUHT.
Otnanéunas rudpuan3aIus 1 eé
YCIIEXH. HckyccTBeHHBIN
MyTareHes u MOJIy4eHHUE
MOJIATUIIOUOB. HocTtmxenust

CEJIEKIIMU PACTEHUM, )KUBOTHBIX
1 MUKPOOPTaHU3MOB.

JemoHCcTpauu:

IToptpersr: Y. B. Muuypumn, I
M. Kapnieuenko,

M. @. Usanos. Tabmumel u

CXEMBI: «Otnanénnas
THOPUTU3ALIHS, «PaboTsl
akagemuka M. @®. lBaHOoBay,
«[Tonurmmmonaus.

O6opynoBanue: MYJISDKA

IJIOA0OB U KOPHEIUIOAOB JTUKUX
dbopM U KyIbTYpHBIX COPTOB
pacTeHui.

JlaGopaTopHbie U MPaKTHIECKHE
paloThI:

Okckypeusi «OCHOBHBIE METOIbI
u JIOCTHKEHMUS CEJIEKIINU
pacTeHUid W KUBOTHBIX» (Ha
CEJIEKIIMOHHYIO CTaHIIHIO,
IIJIEMEHH YO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK
WJIU B TETUTMYHOE XO3SIICTBO)

PackpsiBathb coaepKanue
TEPMHUHOB U MIOHSATUN:
MCKYCCTBCHHBIN otoop,
MacCOBBIN oTbop,
VHAWBUYaJIbHBIN ot6op,

9KCTEphep, OIU3KOPOJICTBEHHOE

CKpEUIMBaHUE, YHUCTas JIMHUA,
reTeposuc, HEPOACTBEHHOE
CKpELIMBAaHHUE, HCKYCCTBCHHBIN
MyTareHes, MOJIUILIOUIbI.
CpaBHuBarh (bopmbI
HCKYCCTBEHHOTO orbopa
(MaccoBoro u
WH/IMBUIYaJILHOTO), BUJIBI
TUOpUIU3AITIT
(6ITM3KOPOICTBEHHOM u
OTaNEHHOM), CIIOCOOBI
MOJTyYEHUS TIOJTUILIOUIOB.
[IpuBoauTh IIPUMEPBHI
JOCTHKEHU I CEJICKLINU

paCTeHI/Iﬁ N )KMBOTHBIX.

31. buorexuoiorus
KakK OTpacib
npousBojicTBa (1 1)

buorexHomorus Kkak OoTpaciib

MIPOM3BOJICTBA. I'ennas
WH)KCHEpUs. JTambl CO3IaHUS
pexombunantHot  JJHK
TpaHC- TEHHBIX OpPTaHW3MOB.
Knerounas WH)XEHEPUS.
Kiterounsre KYJBTYpHI.
MUuKpOKIIOHaIBHOE

pa3MHOKEHUE PACTEHUM.

PackpeiBath coJiep>KaHue
TEPMHUHOB u TTOHSITHIA:
OMOTEXHOJIOTHS, KJIETOYHAas

UHXXEHepUsl, FTeHHasl NHXXEHEpHs,
KJIIOHUPOBAaHUE,  TPAHCT€HHbIE
opranusmsl, MO (renernuecku
MOAU(DUIIMPOBAHHBIE
OpPTaHU3MBI).

XapakTepu30BaTh




KnonupoBanue
BBICOKOITPOYKTHUBHBIX
CEeJIbCKOXO035MCTBEHHBIX
OpPraHu3MOB. DKOJIOTUYECKUE U
sTryeckue npobdiaemsr. [MO —
TE€HETUYECKU
MOIUGUIIMPOBAHHBIE
opraHusmel. /leMoHCTpanuu:

Tabomuuel u cxembl: «OOBEKTHI
onoTexHoyiorun», «Kiertounsie
KYJIBTYPBl W KIOHUPOBAHUEY,
«KoHCcTpyHpoBaHHE M IEPEHOC

T'CHOB, XpOMOCOM>»

OMOTEXHOJIOTHIO Kak OTpacib

IIPOU3BO/ICTBA, OCHOBHBIE
JOCTIOKEHUSI OMOTEXHOJIOTUU B
obnacTtu IPOMBIIIJICHHOCTH,
CENBbCKOI0 XO0351CTBa u
MeIULUHbI

[Iepeunciars u
XapaKTepu30BaTh OCHOBHBIE
METO/1bI u JOCTHKEHUS
OMOMH)KEHEPHUH.

OOcyXaaTh 9SKOJIOTUYECKHE U
ATHYECKUE ACTICKTHI HEKOTOPBIX
WCCIIeIOBaHUN B o0OiacTu
OMOTEXHOJIOTHH (KJIOHHPOBAHUS,

HCKYCCTBCHHOI'O
OIJIOAOTBOPCHUA,
HaIpaBJICHHOI'O HU3MCHCHUA
I€éHoMa n CO3JaHus

TPAHCTEHHBIX OPTaHU3MOB)

4.2 11 KJIACC

Oo6iiee kommuecTBO — 34 4Jaca.

Tembl ypoxkoB
U KOJINYeCTBO

OcHoBHOE coiepiKaHue

IlnanupyemMbie BUABI
yueOHOMH JesiTeJIbHOCTH

u pazauuue ¢ayH u  Quop
MaTEePUKOB u OCTPOBOB.
DOMOpHONOTHYECKHE: CXOJACTBA
U pa3nuyusi SMOPUOHOB Pa3HBIX
BUIO0B ITO3BOHOYHBIX.

CpaBHUTEIBbHO-AHATOMUYECKHUE:
TOMOJIOTHYHBIE, aHAJIOIUYHbIE,
pPYIMMEHTApPHBIE OpraHsl,
aTaBU3MBbI MounekyispHo-
OMOXMMHUYECKHE: CXOJCTBO
MEXaHNU3MOB HACJIEACTBEHHOCTH

4acoB o0y4Jaromuxcst

Tema 1. OBosmounonHas ouosorust (9 u)

1.  Opomouus u | [Ipennocbuiku BO3HUKHOBeHHs! | PackpbIBaTh cojiep:KaHue

METO/BI €€ W3Y4YECHHS | DBOJIIOLMOHHOU TEOPUU. | TEPMUHOB U TTOHATHUIA:

(1 9) DOBOJIIOLIMOHHAS TEOpUST U €€ | SBOJIOLMA, HepexoHbIe
Mecto B Ouonoruu. BnusHue | dopmbl, (uioreHeTHuecKue
OBOJIOIMOHHONW  TEOPHUH  HA | PSAIbI, BUABI-OHICMUKH, BUIBI-
pa3BUTHE OWOJIOTUM U JPYTUX | PEIHUKTHI, 3aKOH
HayK. 3apOIBIIIIEBOTO CXOJICTBA,
CBupgerenbcTBa HBOJIIOLUH. Onorenernieckuii 3aKOH,
[Ta€0HTONIOTHYECKHE: TOMOJIOTIHDIC "
T0CIIe/10BaTeIbHOCTh aHaJIOTTHBIC OpTaHbl,
OSIBIICHIS BHJIOB g | PyHMEHTapHbIE OpraHBbl,
TaJ€OHTOJIOT MIECKOM ATaBH3MBI.
JIeTONHCH, iepexoanbie popmel. | [lepeuncnsts OCHOBHbIE
buoreorpaguyeckue: cXoICTBO | 3TaIlbl pa3BUTHS

ABOJIFOIMOHHON TEOPUH.

XapakTepr3oBaTh
CBHJICTEIBCTBA  DBOJIIOLIUH:
MaJICOHTOJIOTHYECKHE,
Ouoreorpaguyeckue,
AMOPHOTIOTUYECKHE,
CPaBHHTEIBHO-
aHATOMHYECKHE,
MOJICKYJISIPHO-
ounoxumunyeckue. [IpuBoIUTH
OpuMepbl epeXoIHbIX (HopM




U OCHOBHBIX MeTa0OJNYECKUX
yTei y BCEX JKUBBIX
OpPraHU3MOB.

JleMoHCTpamuu: [TopTpeTsr:
K.JIunnen, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuid,

K. M. bap, D. Tekkenp, .
Mromnep.

Tabmuusl u cxemsl: «Pa3Burne
OpraHUYECKOTo Mupa Ha
3emiie», penbeHbIe TAOIULIBI

«3ap0m;1um IIO3BOHOYHBIX
KHNBOTHBIX», «Apxeornepnxc».

O6opynoBaHue:
ouoreorpaduueckas KapTa
Mupa;  Koyuiekius «Dopmbl
COXPAaHHOCTH HUCKOIIa€MbIX
KMBOTHBIX M PaCTCHUI;
BJIQXKHBIE TIPEIapaThl

«Pa3BuTHE HACCKOMOT O,

«Pa3Butue JIATYIIKHD

OpTaHHU3MOB,
(bHIIOreHeTUYECKUX PSIOB.

[TpuBoauTs  HOPMYIHPOBKU
3aKOHOB OMOTE€HETUYECKOTO M
3apO/IBIIIEBOTO CXO/ICTBA

2. Ucropus pa3Butus
IIpe/ICTaBICHUM 00
sBosironuu (1 )

BBOJ'IIOI_II/IOHHaH TCOPUA

Y. [Hapsuna. IIpenmoceuiku
BO3HUKHOBEHHUS  JAapBUHU3MA.
JBIKylme Cuiabl  HBOJIOLUU

BUJIOB o HapBuny
(M30BITOYHOE PA3MHOKEHUE IIPU
OTrPaHUYEHHOCTH pecypcos,
HeoNpeAeIEHHAS

W3MEHUYUBOCTh, Oopbba  3a
CYIIECTBOBAHUE, €CTECTBEHHBIN
otOop).

CuHrernyeckas Teopus

sgomorun -~ (CTD)  u eé
OCHOBHBIE MOJIOKESHHS.

Hemonctpauuu: IlopTpersr:

K. Jlunnen, K. b. Jlamapk, Y.
HapBun. Tabmuubl W CXEMBI:
«lonynsuun», «Kapra-cxema
MaplIpyTa MyTeleCTBUS

Y. dapsuna», «®opmMbl 60pbObI
3a CYIIECTBOBAHUEY,

«EcTtecTBeHHBI 0TOOPY,

«MHoroo0pasue COpTOB
pacrenuit», «MHoroo0pasue mo-
POa XKUBOTHBIX»

PackpeiBathb coJiepKaHue
TEPMHUHOB U ITOHATUI:
CHCTEMAaTHKa, €CTECTBCHHBIN
U UCKYCCTBEHHBIH 0TOOD.

XapakTtepru3oBaTb OCHOBHBIE
ABOJTIOIIMOHHBIC 1791 (7
KOHIIEMIUN u TEOpHH;
CpaBHUBAThH B3TJISABI HA BUJl U
spomonuio K. Jluanes, XK.b.
Jlamapka, 4. HapBuHa.
OuenuBarb BkJIaj JIuHHEsd B
pa3BUTHE CHUCTEMAaTUKH U
OOBSCHATH TIPUHITATIBI
OMHAPHOI HOMEHKJIATYPHI.

XapakTepru3oBaTh

coJlep’kaHMe U 3HAYEHHUE
ABOJIFOLIMOHHONW  KOHILIETIIIUN
K. b. Jlamapka. OueHuBath

CCTCCTBCHHO-HAYYHBIC u
COIMaJIbHO- JSKOHOMHYCCKUC
MpEAIIOCBUIKA
BO3HHUKHOBCHU

ABOJIIOIMOHHOM  Teopun Y.
[apsuHa.

PackpsiBath cozepKaHue
ABOJIIOIMOHHON  Teopun Y.
[apBuna; CpaBHUBATh
HEONPENETEHHYIO u
ONPEACIEHHYIO

M3MEHUYUBOCTb, €CTECTBEHHBIH
U HCKYCCTBEHHBIH  0TOOp,




bopmbl 00pBOBI 3a

CYILIECTBOBaHHUE.
OmuceIBaTh OJIOKEHUS
CUHTETUYECKOUN TEOPHUH
3BOJIIOIUU (CT9) 151

00BACHATL €€ 3HadYeHue s
onosoruu

3. Bum: xpurepuu u
CTPYKTYypa.
[Tonmynsuns Kak
3JIEMEHTapHas
eIMHULIA BUIa

(29)

Muxkpossomonusa.  [lomyssnus
KaK €IMHULA BUA U DBOJIOLUN.

JleMoHCTpauu:

Tabmuuer u CXEMBI:
«lonynsauum», «MyrtanuoHHas
U3MEHYUBOCTbY.
O6opynoBaHue:  MHUKPOCKOIL,
MUKponpenapar «JIpozoduiiar
(HopMa,  myTtanuu  (GOpPMBI
KpPbUIBEB M OKpPAacku Tena),
MO/IeJIb-aNIIINKALHS
«IIepekpéct xpomMocom».

JlaGopaTopHbIC U MPAKTHYECKHUE
paboTHI:

JlaGopaTtopHnas pabora Ne 1.

«CpaBHeHHe BUJIOB o
Mop(hooruuecKkomy
KPUTEPHION

PackpsiBath coaepKaHue
TEPMHHOB u MIOHATHM:
MUKPOIBOIIOLUS, BU/,
KpUTepuu  BUAA,  apeal,
HOITYJISALINS, reHO(OH],
MyTaluu, KOM6I/IHaL[I/II/I I'CHOB.

XapakTepu3oBaTb BHUJ Kak
OCHOBHYIO CHCTEMaTHYECKYIO
€IMHHULY U LEJOCTHYIO
OMOJIOTHYECKYIO CUCTEMY.

Boigensate  kputepuu  BUaa
(Mopdonoruyeckuii,
(hU3HOJIOTHYECKUH,
OMOXMMHYCCKUH,
FeHETUYCCKUH,
JKOJIOTUYCCKHIA,
reorpauyeckuii) u
MPUMEHATh  KPUTEPUU A
OIHCaHUS KOHKPETHBIX
BHUJIOB.

XapakTeprus3oBaTh
MOITYJIAIUIO KaK
CTPYKTYPHYIO €IHMHHUIlY BHJA
1 3BOJIIOLINH.

OmnuceiBaTh TOMYISIUIO 1O
OCHOBHBIM MIOKa3aTelsIM:
COCTaB, CTPYKTYpa

4. JlBwxymue Cuibl
(a1emMeHTapHBbIE
(hakTOpBI) DBOJIOIUHU

(1)

JBwxyume cuwibl  (pakTopsl)
HBOJIOLMM BUAOB B IPHUPOJIE.
MyTauMOHHBIM ~ TIpOLECC U
KOMOWHATUBHAs U3MEHYMBOCTD.
[TorrynsuoHHBIE  BOJMHBI |
npeiip renoB. Wzomsums u
MUTpaIys.

JleMoHCTpauu:

Tabmu1e! u cxeMbl: «/[BrKytme
CHJIBI DBOJIIOLIAN

PackpsiBath coJiepKaHue
TEPMHUHOB H TOHATHH:
KOMOMHATUBHAS

N3MEHYUBOCTD, MyTaluu,
MYTal[MOHHBIN rporecc,
MONYJISILIUOHHBIE BOJIHEI,

nIpeiid  TEeHOB,  W3OJAIUA,
MUTPAIUH.

XapakTepu3oBarth
JJIEMEHTapHbIE (bakTopbl
IBOJIIOINN: MYTallMOHHBIN
npotiiecc, KOMOWHATHBHAS
N3MECHYHNBOCTD,
MOMYJISIITHOHHBIE BOJTHBI,

Ipeiid  TEHOB,  W3OJAIMA,
MUTpaIHs.

VYcraHaBnmuBarh  IPUYHUHHO-
CJIEJICTBEHHBIE CBS3M MEXIY
MEXAHU3MOM M PE3yJIbTaTOM




NEUCTBHS ~ ABWXKYIIUX  CHJI
(37eMeHTapHBIX  (PaKTOPOB)
HBOJIIOLIUH

5. EcrecTBeHHBIH

oT60p U ero (GhopMeI

(1)

EctectBeHHbII orbop  —

HaIpaBJISIOMIUN dakrop
HBOJIIOLIHH. DopMbl
€CTECTBEHHOI'0 0TOOpAa.
JleMoHCTpauu:

Tabmus u CXEMBI:
«EcTecTBeHHBIN oTOop»,

«boprba 3a cyiiecTBOBaHUE»

PackpsiBath cozepKaHue
TEPMHUHOB u ITOHATUI:
€CTECTBEHHBIN 0TOOp, 60pHOa
3a CYLIECTBOBAHHUE.
OnuceiBaTh MEXaHU3M
JeicTBUS €CTECTBEHHOI'O
oTbopa. XapaktepuszoBaTh
dbopMbI €CTECTBEHHOI'O
oTbopa (ABMOKYILNHA,
CTAOMITM3UPYIOIIHH,

JM3PYITHBHBIN) U CPAaBHUBATh
UX MEXKIY COOOiA.

XapaktepuzoBaTh 00pnOy 3a
CYIIIECTBOBAHKE U CPABHUBATH
eé BUBI (MexBUIOBAS,
BHYTpUBHUIOBas, Oopbba ¢
HeOJIaronpusATHBIMU

(hakTOpaMy BHEIIIHEH CpeIibl)

6. PesynbraTh

OBOJJIOIHNH

HpI/ICHOCO6HeHHOCTL

OpraHu3MoOB
BUI000pa3oBaHue

(19)

nu

[Tpucnoco0iaeHHOCTh
OpraHM3MOB  KaK  pe3yJbTar
HBOJIIOLUH. ITpumepsr
MIPUCTIOCOOICHUI y
OpraHuzMoB. ApoMop¢o3bl U
UOroaganTaluy. Bung u
BugooOpa3oBanue. Kpurepuu
BUJIA. OcHOBHBIE  (POPMBI
BUJI000pa30BaHUS:
reorpaduueckoe,
HKOJIOTHYECKOE.

JemMoncTpanuu:

Tabmursl u CXEMBI:
«[Ipucrnocob1eHHOCTh
OpPra’Hvu3MoB»,
«["eorpaduueckoe
BUJ1000pa30BaHUEY,
«OKOJIOTHUECKOE
BHUJI000pa30BaHuE.

O6opynoBaHue: KOJUIEKITHS

«[Ipumepst 3aIUTHBIX
MPHUCTIOCOOTICHHUM Y dKUBOTHBIXY;
KOJUISKIIUST ~ HACeKOMBIX  C
pa3IMYHBIMU THUTIAMHU OKPACKU;
HabOp IJIOJIOB H  CEMsH.
JlabopaTopHble ¥ IPAKTHUECKUE
paboTHI:

JlaGopaTopnas pabota Ne 2.

«Onucauue
MPHUCTIOCOOTICHHOCTH OpraHu3Ma
u eé OTHOCHUTEIILHOTO

XapakTepay

PackpsiBath cozepKaHue
TEPMHUHOB U ITOHATUN:
IPUCIIOCOOTIEHHOCTb,
MIOKPOBUTEIHCTBEHHAS u
IIpeloCcTeperampIas OKpacka,
MacKHpPOBKa,
BU000pa30BaHUeE.
OnucsiBath MEXAHU3M
BO3HUKHOBEHUS
npucnocoOIeHni y
OpraHU3MOB.

BBISIBIIATE 110 H300paKeHUSM,
Ha JKUBBIX U (PUKCHPOBAHHBIX
npemnaparax MIPUMEPHI
MPUCTIOCOOTIEHHOCTH
pacTeHUMl W OKMBOTHBIX K
YCIIOBHSIM CpEeIIbl OOWTaHUA,
JIOKa3bIBaTh OTHOCHUTEIBbHYIO
11eJIECO00Pa3HOCTh
IPUCTIOCOOTIEHUH.

XapakTepu30BaTh CIIOCOOBI U
MEXaHHU3MBI

BUI000pa30BaHUs;
OMHCHIBAaTh U  CPaBHUBATH
OCHOBHBIE b opMbI
9KOJIOTHYECKOTO u
reorpauueckoro
BUI000pa30BaHus




7. HanpaBnenus wu
MyTH MaKpPOIBOJIIOLIUN

(24)

Makpo3Botronusi.

Dopmbl IBOJIIOLIMHN:
bwieTnueckas, AMBEPreHTHAs,
KOHBEpPIeHTHas1, IapaljieiibHasl.
Heob6paTumocTsb IBOJIIOLIMH.
IIpoucxoxnenue 0T
HeCHeUaINn3UPOBaHHBIX
IIPEIKOB.

[Iporpeccupyromas
cnenuanuzanus.  AJanTuBHas
panuanus.

JleMoHCTpamuu:
IToptpetsr: A. H. Cesepuos.
Tabmuiel u CXEMBI:
«ApoMop(h 036Dy,
«MUnnoananramuuy,  «Oomas
JIereHepaLus».
O6opynoBanue: MOJIeTh
«OCHOBHBIE HaIpaBIICHUS

SBOJIIOLIUNY;, 00BEMHAS MOIEID

((CTpOGHI/Ie T'OJIOBHOI'o0O MO3ra
IIO3BOHOYHBIX)»

PackpriBath coziep)KaHue
TEPMHUHOB u TOHATHM:
MaKpO3BOIIOIUS, (UIOTCHE3,
OMOJIOrMYecKHuil Tmporpecc u

perpecc, apomopdos,
AAMO0aJaITalusl, oOrmas
JIeTeHeparys, aJarTHBHAS
paauanus.

XapakTepHu30BaTh (hopMeI
SBOJIFOIUH. BruIsiBIsTE
apoMop( o3I u

HIM0QIANTAIMK Y PACTCHUH U
SKUBOTHBIX.

CpaBHHMBaTh OHMOJOTUYECKHMA
mporpecc U OHOJOTHYECKHI
perpecc, apomopdo3,
UAMOATANTAlluI0 U OOMIYIO
JIereHepalmio.

BesiBisiTh B3alMOCBS3U
MEXTY MyTAMHU U
HAIpPaBJICHUSIMU HBOJIIOLUU Y
pacTeHuil U KUBOTHBIX

Tema 2. Bo3HUKHOBEHHE

U pa3BuTHe Xu3Hu Ha 3emite (9 u)

8. Hcropust ku3HU Ha
3eMiIe M METOHbl €€
n3ydyeHus. [ 'unoresnl
MIPOUCXOKACHUS
KU3HU Ha 3emuie (2 )

I[OHay‘IHLIe npeacTaBjJICHus O
34pOXKACHUMN KU3HU. HaquLIe

TMIIOTE3BI BO3HUKHOBEHUS
KU3HU Ha 3emie: aOuoreHes u
[aHCIIEPMUS. Xumudeckas

HBOIOIMSI. AOMOTEHHBII CHHTE3
OpPraHWYEeCKUX  BEIIECTB U3
HEOPTraHUYECKHUX.
DKCHepUMEHTAIBHOE
MOATBEPKJICHUE  XUMHUYECKOM
sBoNmonMK. HauvanbHble 3Tarbl
OMOI0rnYecKon JBOJIIOLIMH.
I'unoresa PHK-mupa.
dopmupoBaHUE  MEMOpPaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE
NpoTOKJIeTKH. [lepBbie KiIeTKu 1
ux sBomonusa. PopmupoBaHHe
OCHOBHBIX  TpYIII JKUBBIX
OpraHU3MOB.

JleMoHCTpauu:

IToprpetsr: @. Peny, JI. [Tacrep,
C. Mumnep, A. W. Onapun,
I".}Opmu.

Tabmuiel u CXEMBI:
«Bo3nuknoBenne CoJiHEUHOH
CUCTEMBI», «Pa3BuTne
OPraHU4YeCKOro MHPA»,

«PacturenpHas KJICTKa»,

PackpriBaTh coziepKaHue
TEPMHHOB u TOHSTHH:
KpealoHu3M, abuoreHes,
BUTAJIM3M, HaHCIEPMUS,
01omno33, KOAalepBaThl,

POOUOHTHI, CUMOUOTEHE3.

XapakTepru3oBaTh METO/IbI
W3y4YeHUs HUCTOPUYECKOTO
MPOLLJIOro 3eMJIu.

[Tepeuncnars OCHOBHEIE
STaIbl XUMHUYECKOMN u
OMOJOrHYECKOM YBOJIIOIIMH.

N3narate coJiepKaHue
TUIIOTE3 u TEOPHI
BO3HUKHOBEHHs JKM3HU Ha
3emie (kpealoHu3Ma,
CaMOIIPOU3BOJIBHOTO
3apoKJeHHUs  (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-
MUDA).

OnuceiBath 3KcriepuMeHTsI C.
Mumnepa u I'. IOpm mno
[IOJIyYUEHUIO  OPraHUYeCKUX
BEIIECTB U3 HEOPraHWYEeCKUX
nyTéM aOMOT€HHOTO CHHTE3a




«KuBoTtHas KJIETKa»,
«[IpokaproTnueckas KIeTka»

9. OCHOBHBIE ITAIIbI

DBOIIOLIUNA
OpPraHMYECKOT0 MHpa
Ha 3emJie, pa3BHUTHE
KU3HK TI0O dpaM U
eproIam

PazButie xu3Hu Ha 3emiie

110 3paM u nepuoaam. Karapxen.
Apxeiickas U TpOTEepO30icKast
opel. Ilaneosoiickas spa u e€
IIEPUOJIBL: KeMOpPUICKUA,
OPJIOBUKCKUM,  CUIIYPUMCKHIA,

PackpsiBath cozaepKaHue
TEPMUHOB U ITOHATHUM:

J0H, apa, NIEpPUOJ,
apomMopho3Hl,
UAMO0AJaNTaLNH.

3HaTh IIoCJIC0BATCIIbHOCTD

(2 4) IIGBOHCKI/‘I’I\/’I, KaMCHHOYTOJIBHBIN, | oo, Katapxeii, apxeii,
TICPMCKHH. npoTepo3oii, haneposoif; 3p:
Me3o3oiickasi 3pa u e€ IepuoJIibl: | apXeuckas, NPOTEpPO30KCKas,
TPUACOBBIN, FOPCKUH, MEIOBOM. [1aJICO30MCKasA, MeE3030HCKas,
Kaiinozoiickass 9spa wu  eé KaﬁH%OﬁCKafI; nepnozxog:
IEPHO/IBL: naneorenoppii, | KEMOPHHCKHIL, OproBuKCKui,
HEOTeHOBLIH, aHTpornoreHospif, | CHIYPUHCKUH, — NCBOHCKHH,
KaMEHHOYTOJIbHbIH,
XapakTepucTuKa KiIuMara 1 NePMCKHA, TPUACOBBII,
r€0JIOTHYECKUX MPOLIECCOB. | IOPCKUH, MEJIOBO,
OcHOBHBIE dTAMbl YBOTIOLUN M1aJICOTSHOBLIN u
PACTUTENBHOTO U )KUBOTHOT'O HCOTCHOBBIM,
aHTPOIIOTE€HOBBIH.
mupa. ApoMopo3bl y pacTeHuit
M xuBoTHbIX. IlosBleHHe, XapakTepu3oBaTh OCHOBHBIE
PACIIBET H BBIMHPAHIE COOBITUSL B PA3BUTHUU
PPN KHBBIX OPrAHI3MOB. OpraHUYECKOIro MUpa 10 IpaM
U IIepuoam
JlemoHcTpamnuu: .
re0JIOTNYeCKOi UCTOPUH;
Tabmuubl u cxemsl: «Pa3sBUTHE | yramur pasBHTHS
OpraHn4ecKoro MHUPa», | pacTUTENLHOTO M KUBOTHOTO
r€OXpPOHOJIOTHYECKasT TalOauLa; MHpa.
KOJIJIEKI S «DopmBbl
COXPaHHOCTH HcKomaeMpix | DPIACTATE TJIABHLIC
KUBOTHBIX U PACTCHUI». apoMOp(O3bl y pacTeHui u
JIaGopaTopHsle u npaktuyeckue | S IBOTHBIX.
paloThI: CpaBHUBaTh MeXay €000l
[TpakTnyeckas padora Ne 1. TpeAcTaBuTeIcH
«3yuenue uckormaemprx | CHCTEMATHHECKIX Tpymi
OCTATKOB PACTEHUH 1 KHBOTHpX | OPTAHH3MOB, BLIIBIIATE
B KOJUIEKLIASAX». 4epThI YCIIOKHEHUS u
SKeKypeHs «DBOJIOLHS MPUCTIOCOOTIEHHOCTH K
OpraHUYECcKOro Mupa Ha | YCJIIOBHSAM XHU3HU
3emie» (B €CTECTBEHHO-
HAay4HbId WIH KpPaeBeI4ECKUU
My3eit)
10. CoBpemennass | Cucrema opraHmyeckoro mupa | PackpeiBath coJiepKaHue
cucTema KaK  OTpa)XX€HHE HBOJIIOLMU. | TEPMUHOB u MTOHSTUMN:
opranuueckoro mupa | OCHOBHBIE  CHCTEMaTHYECKHE | CUCTEMATHKa, MCKYCCTBEHHAas
(19) TPYIIIBI OPraHU3MOB. )51 €CTECTBEHHAs
JleMOHCTPAIIHH: kinaccupukanus, OuHapHas
HOMEHKJIATYpa, HPUHIUI
Tabnuiel u CXEMBI | LepapXHYHOCTH.
«CoBpeMeHHas cUcTeMa
XapakTepHu3oBaTh

OpTraHu4Y€CKOro Mupa»

COBPEMEHHYIO CHUCTEMY




OpPraHNYeCcKOT0 MHpa

1. DBOJIIOIUS
YeloBeKa
(a"TpOTIOTEHE3)

(19)

DBOIIOLHS yeJIOBEKa.
AHTpomosioruss ~ Kak  Hayka.
PazButne mpeacraBieHUd O

MIPOUCXOXKJACHUHI yeJoBeKa.
Metonabl W3yYCHHUS
anTpornoreHeza. Cxonacrtsa u
paznuuus yeJIoOBEeKa u
JKUBOTHBIX. CHCTEMAaTHYECKOE
I1OJIOKEHHE yeJoBeKa.
JlemMoHCTpamuu:

IToprpersr: 4. JlapBuH.
Tabnuub! u cxembl: «CpaBHEHUE
AQHATOMUYECKUX YEPT CTPOEHUs
YeJI0BeKa M 4eJI0BEKOOOpa3HbIX
00e3bsHY.

OOopynoBaHue: CIENKUA — WIH

M300paKeHUS KaMEHHBIX
OpyIHii HIEPBOOBITHOTO
YeJIoBeKa: KaMHH-YOTICPBI,

pyOurna, ckpebiia.

PackpsiBath cozaepKaHue
TEPMHUHOB U ITOHATUI:
aAHTPOIIOJIOT U,
AHTPOIIOI€HES, YeJIOBEK
pasymubiii  (Homo sapiens),
IPSIMOXOKICHHE, BTOpast
CUTHAJIbHAs CUCTEMA.
[lepeuncnars 3a1a4n
aHTPOIIOJIOTUH, JTarbl
CTAHOBJICHUSI M  Pa3BUTHUA
MpeICTaBICHUI 0

MMPOUCXOKIACHUHN YCIIOBCKA.

H3narate OCHOBHBIC
IMOJIOKCHUS TCOPHUU

Y. JlapuHa, KpUTHUYECKHU
OLICHUBATh HEHay4HYO
nHpopMaIuio 0
IIPOUCXOXKACHUN YEJIOBEKA.

3HaTh CHCTEMATHYECKOE
nojoxxenne  Bupa  Homo
sapiens, MEPEYHCISATH  €ro
MOP(OJIOr0-aHATOMUYECKHUE
MpPU3HAKA PA3HOTO  YPOBHS
(Tum, Kiacc, OTpSA U ap.).

YcranaBiuBaTh YEepThI
CXOZCTBA u pasnuui
4eJI0BEKA U )KUBOTHBIX.

OOBSICHATL W  OLIEHUBATH
3HAQUYE€HHE HAYYHBIX 3HAHUH O
MPOUCXOXKACHUM  4YeJIOBEKa
JUI1 IIOHW- MaHUs MeCTa U
pOJIM YEJIOBEKa B TPUPOJIE

12. JIBmxyume Ccuibl

(paxTopsr)
anTpornorenesa (1 1)

JBuxymue cuibl  ((paxTopsl)

AHTPOTIOTEHE3A.
HacnenctBeHHass ©13MEHYMBOCTh
u €CTECTBEHHBIN oT0op.

OOwecTBeHHBIH 00pa3 KU3HM,
U3TOTOBJICHHE OpYAMH Tpyja,
MBIIIJICHUEC, PCYb.

JleMoHCTpauu:

Tabmuue! 1 cxembl: «CpaBHEHHE
AQHATOMUYECKHUX YepT CTPOCHMS
YeJ0BEeKa M 4eJI0BEKOOOPa3HbBIX
00€e3bsIHY,

«OCHOBHBIE MecTa
MAJICOHTOJOTUYECKIX HAaXOJ0K
MIPEIKOB COBPEMEHHOTO
YEJITOBEKay. O6opynoBaHue:

MYJBDKA

PackpsiBath cozepKaHue
TEPMUHOB U TTOHATHUIA:
(bakxTopsl aHTPOIIOTEHE3A,
IPYIIIOBOE COTPYIHUYECTBO,
peus, opyauiHas
JIESITEIIBHOCTb,

nosuMopusm.
XapakTepu3oBaTh JBUXKYIIHE
CHJTBI (dbakTops)
aHTPOIIOT€HEe3a:
Ouosiornyeckue u

CONHAJIbHBIC, CpaBHHMBATb HX
MeXy coO0M




«IIpoucxoxaenue yeJI0BeKa
(MaJICOHTOJIOTHYECKHE
HaXOJIKH )»

13. OcHoBHEBIE cTaaUA
DBOJIOLUM  YEJIOBEKA

(1)

OcHOBHEIC crajuul H BCTBU

ABOJTIOIIUN YeJI0BeKa:
ABCTPAJIONIUTEKH, Yenosek
YMEJIbIH, Yenosek
MPAMOXOISAIINM, YeoBek
HEAHJIEPTAJIbCKU, Yenosek
pPa3yMHBII COBPEMEHHOTO THIIA.
Haxoaku HCKOIaeMbIX
OCTaHKOB, BpeMst
CYILECTBOBaHMS, o0racTb
pacpocTpaHeHus, 00BEM

rOJIOBHOTO MO3ra, 00pa3 KU3HU,
opyaus.
JemoHCcTpauu:

Tabmumel u cxeMbl: «OCHOBHBIE
MecTa MMaJI€0HTOIOrNUYECKUX
HAXOJI0K MIPEAKOB co-
BPEMEHHOTI'0 YEJIOBEKay,

«/lpeBHenmme aoamn»,

«/peBnue mmogu», «llepBbie
COBPEMEHHBIE JIFOJN.

O6opynoBaHue: MyJISHKU

«IIpoucxoxxaeHue  4eroBeKa»
(OrocThI aBCTPAJIONMTEKA,
HNUTEKaHTpOIa, HeaHJepTalbla,
KPOMaHbOHIIA);  CJIETIKK WU
M300paKeHUS KaMEHHBIX
OpyIuil TepBOOBITHOIO 4Yelo-
BEKa: KaMHHU-UYOIIIEPHI, pyOH-
Ja, cKpebiia

PackpsiBath cozaepKaHue
TEPMHUHOB u HOHATHUM:
aBCTPAJIONINTEK, YEJI0BEK
YMEJIbIH, YeJIOBEK
MPAMOXOJISAIINM,

HeaH/iepTaJiel], KPOMaHbOHEII,
HEOJIMTUYECKAsT PEBOJIIOLINS,
MEPBOOBITHOE HCKYCCTBO.

XapakTeprus3oBaThb u
CpaBHHMBATb MEXIy COOOM
OCHOBHBIE€ CTaJMM 3HBOJIFOLUU
YeJI0BEeKa: XPOHOJOTHYECKHI
BO3pAcCT, apeai
pacrnpoCcTpaHEeHUS, 00BEM
rOJOBHOTO  Mo3ra, o0pa3
JKU3HU U OpYIHUs Tpyaa

14. YenoBeueckue
pacel W IIPUPOIHBIE
ajanTalyiy  4eJIoBEKA

(19)

Yenoseueckue pacbl. OCHOBHbBIE
OosbIlIME pachl: €BPONEOUHAS

(eBpaswmiickas), HErpo-
aBCTPAJIOWTHAS
(9KBaTOpHANIbHASA),
MOHTOJIOWTHAS (a3marcko-
aMEepHUKaHCKas).

YepTsl MPHUCTIOCOOJICHHOCTH
MPECTaBUTEIEH YEIOBEYECKUX
pac K YCIIOBUSIM
CYIIIECTBOBAHHSI. EnunctBo

yenoBeueckux pac. Kpurnka
COLMAJIBHOIO  JAapBUHU3MA U
pacusma.

JemMoHcTpanuu:

Tabnuiel u CXEMBI:
«YenoBeueckue pachi»

PackpsiBath cozepKaHue
TEPMHUHOB U TTOHSTHH: packl,
pacoreses, coruai-
JapBUHU3M, pacusm,
METHCALHSL.

XapakTepru3oBaTh u
CpaBHHBATb HpeI[CTaBHTeJIGfI
YEJIOBEUECKUX pac,
PaCKpbIBaTh MMPUYUHBI u
MEXAHU3MBI pacoresesa,

NepeUncCiiATb MW IMPUBOJUTH
IIPUMEPHI
MPUCTIOCOOJICHHOCTH
YeJIOBEKa K YCIIOBUSM CPEJIbI,
IPUMEPbI
MPUCTIOCOOUTETHEHOTO
3HAYCHUS PacoBBIX
MIPU3HAKOB.

HOKaSBIBaTB €IUHCTBO BUIa




Homo sapiens, Hay4HYyIO
HECOCTOSITENIBHOCTh PAacOBBIX
TEOpPUM, HAEH COLHMAIBHOIO
JApBHHM3MA U pacu3Ma

Tema 3. Opranusmsl u okpyxatomias cpena (7 4)

15. Oxkomorust Kkak | DKOJOIMsS Kak HayKa. 3aJa4d U
Hayka (2 1) pa3zenbl  3KOJOTUH. MeTombl
HKOJIOTMYECKUX HCCIEAOBAHUM.
DKOJIOrHYecKoe MUPOBO33pEHUE
COBPEMEHHOTO YeJloBeKa.
JleMoHCTpauu:

[Toptpetsr: A. I'ymbonbar, K. @.
Pynee, O. I'ekkenb. Tabauier u
CXEMBbI: KapTa

«IIpupoaHbie 30HbI 3eMIIN»

PackpsiBathb cozaepKaHue
TEPMHUHOB U ITOHATUI:
JKOJIOTHS, II0JIEBBIC

HaOJIOICHNUS, SKCTIEPHUMEHTHI,
MOHHTOPHUHT  OKPY)KaIOIEH

cpenbl, MOZECJIIMPOBAHHUE,
HKOJIOTHYECKOE
MHUPOBO33PEHUE.
Ilepeunciars 3a7a4u

JKOJIOI'MH, €€ pa3/ieiibl U CBS3U
C IPYTMMH HayKaMH.

XapaKTepI/ISOBaTB MCTOAbI

HKOJIOTUYECKUX
UCCIIEA0BAHUN

16. cpenbl ooutanus u | Cpeabl oOuTaHuss OpraHu3MoB: | PackpbIBaTh cojiep:KaHue

9KOJIOTUYECKUE BOJIHAs, HA3€MHO-BO3JyILIHAas, | TEPMUHOB U IMOHATUH: cpena

daxropsl (1 1) IIO4YBEHHA, BHYTpU- | OOUTaHMUs, 9KOJIOTUYECKHE
OpraHu3MEHHasl. baxTopsl, OuosIorn4YecKuit
DKOJIOTHYECKHE (axroper, | CNTHMYM, OrpaHM{MBaIOLIiH
Kraccndurarus (IuMuUTHpYIOUIHIT) hakTOp.
HKOJIOTUYECKUX ¢dakTopoB: | XapakTepuszoBaTb  YCIIOBHS
abuoTHyeckne, OMOTHYECKHE M | Cpel OOWTaHUS OpPraHW3MOB;
AQHTPOIIOT€HHBIE. HelictBue | kinaccu(uuupoBaThb U
HKOJIOTHYECKUX (PAKTOpPOB Ha | XapaKTepU30BaTh
OpTaHU3MBEI. HKOJIOTHYECKHE (baxTopsI:
JleMOHCTPAIIHH: abuotnyeckue, OMOTHUYECKHE

Tabmuuel u  cxembl: «Cpenbl
0o0UTaHUsl OPraHU3MOBY

N aHTPOIIOI'CHHBIC.

OnuceiBaTh JIEUCTBUE
HKOJIOTMYECKUX (HaKTOPOB Ha
OPTraHU3MBI.

XapakTepHu30BaTh
0COOEHHOCTH  CTPOEHHUS U
KHU3HEIEATSITLHOCTH
pacTeHM W JKHBOTHBIX
pa3HbIX cpesl OOUTaHUs

17. Abuotnueckue | Ab6uoTnueckue (akTopbl: CBET,
¢baxTopsl (2 u) TEMIIEPATYPA, BIIQXKHOCTb.
doTtonepuoanu3m.

[TpucnocoOneHns OpraHu3MoB K
JENCTBUIO aOMOTUYECKUX
(bakTopoB. buonornueckue
PUTMBI.

JleMoHCTpauu:

Taomurer u CXEMBL:
«Doroneproauzm».

JlabopaTopHble ¥ IPaKTHYECKUE
paboTHI:

PackpbIBaTh cojiep:KaHue
TEPMUHOB u TOHSTHH:
abuoTH4ecKue (dakTopsl,
dboTonepuoan3Mm,
OMOJIOTMYECKHE PUTMBI.

AHaIN3UPOBATH neicTBre
CBETa, TeMIIepaTyphbl,
BJIQKHOCTH Ha OpPTaHU3MBI U
MIPUBONUTH IIPUMEPBI
MIPUCTIOCOOTIEHHOCTH

OPraHu3MOB. [IpoBouTh
Ouosiornyeckue HaOIIOAEHUS
u  ohOpMIATh  PE3yJbTaTh




JlaGopaTopnas pab6ota Ne 3.

«Mopddomoruueckue
O0COOCHHOCTH  pacTeHWil U3
pa3HBIX MECT OOUTAHUS.

JlaGopaTopnas pabota Ne 4.

«BnusHue cBera Ha poOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

MPOBEACHHBIX HAOIIOACHUH.

18. buortnueckue
(dhaxTopsr (1 1)

buotnueckue ¢dakToprel. Bumbt
OMOTUYECKUX B3aMMOJIEHCTBUIL:

KOHKYPCHIIUS,  XHIIHUYECTBO,
cuMOnMo3 W ero  (OpMBIL.
[Tapazutusm, Koonepanus,
MYTYyaJlu3M, KOMMEHCAJIU3M
(KBapTHPAHCTBO,
HaxJICOHHYECTBO).

AmeHcanusm, HEUTpaIIU3M.
3HaveHue OMOTUYECKUX
B3anUMOJICUCTBUHU s

CYILIECTBOBAHHSI OPTaHU3MOB B
MPUPOHBIX COOOIIECTBAX.

JlemoHcTpamnuu:

Taonuus! u cxemsl: «lluie- Beie
(0070

PackpbiBaTh CoJIep)KaHue
TEPMHHOB u MTOHSTHIA:
OouoTuyeckue (bakTopsl,
XHUIMHAYECTBO, Iapa3sUTU3M,
KOHKYPCHIIUsS,  MYTYyallu3M,
CUMOKO03, KOMMEHCAJIH3M,
HaXJIEOHUYECTBO,

KBapTUPAHCTBO, aMEHCAJIU3M,
HEUTpaIN3M.

XapakTeprus3oBaTh
ouornueckne  (PaKTOpbl  H
BU/IbI B3aMMOOTHOLIEHU N
MEXY OpraHu3Mamy;
MIPUBOJUTH IpUMEPHI
B3aUMHOMI
MPUCTIOCOOTICHHOCTH
OpraHU3MOB.

CpaBHuBaTh MeEX1y coOOM
BU/JIBI OMOTHYECKUX
B3aUMOJICHCTBUI OPraHU3MOB

19. DKOJIOTHYECKHE
XapaKTEPUCTUKUA BHJIA
u nonynauuu (1 u)

DKOJOTHYECKUE

XapaKTePUCTUKU  TOMYJISALHUU.
OcHOBHBIE oKa3aTesin
MOMYJISILINAN: YHCJIECHHOCTD,
IUIOTHOCTD, POXK1a€MOCTb,
CMEPTHOCTb, MIPUPOCT,
MUTpaLusl. JmHamuka

YUCJIEHHOCTH TOMYJALUUA U €€
peryJssanus.

JleMoHCTpauu:

Tabmuist 151 CXEMBI:
«Ilomymsuny,
«3aKOHOMEPHOCTH pocTta
YUCJIICHHOCTH MOMYJISIIUH

UHPY30pUN-TYPEIBKI.
JlaGopaTopHble U MPAaKTUIECKHE
paboThI:

[TpakTryeckas padora Ne 2.

«IToncuér IUIOTHOCTH
MOMYyJSAMA  Pa3HBIX  BHUJOB
pacTeHum»

PaCKpLIBaTL COACPIKAHUC
TCPMHHOB n MOHSITHH:
nomyjadanus, YHUCJICHHOCTD,
IJIOTHOCTD, POXIAACMOCTD,
CMCPTHOCTD, MMpupocCT,
Murpamnus, JUHaMHKa

YHUCJICHHOCTH IOMYJISALINHA.

XapakTepru3oBaTb OCHOBHBIE
MIOKA3aTeIH U SKOJIOTMYECKYIO

CTPYKTYpY MOMYJISIUY;
OTUCHIBATh MEXaHU3MBI
perynsauuu YUCJIIEHHOCTHU
MO YJISIIUH

Tema 4. CooOmiectBa 1 3kooruueckue cucremsl (9 9)




20. CoobmecTBa
opranu3mos (1 )

Coo011ecTBO  OpraHu3MOB —

OMOIIEHO3. CTpyKTYyphI
OouoreHo3a: BHJI0Bas,
MPOCTPAHCTBEHHAS,
Tpoduueckas (nuieBas).
Bunpi- 1oMHUHAHTEL

Cas13u B ouoIeHo3eE.
JleMoHCTpauu:

Taomuusl u cxemsl: «[lumessie
nenu», «bHoOLEH03: coCTaB M
CTPYKTYpay.

OGopynoBaHue: MOJ€EIb-
aNIUINKALHS «Tunnunele
OMOLIEHO3bI»; repbapuit

«PacturensHbIe COO6H_ICCTBa));
KOJIIEKLIMS «buoIeHo03»

PackpriBath
TEPMHHOB u
OHOLIEHO3,
OHOreoLeHO3,
JIOMUHAHTEI,
HUIIIA.

coJiepKaHue
TMOHATHH:
9KOCHCTEMA,
BU/IBI-
JKOJIOrH4ecKas

XapakTepu3oBaTh OHOIICHO3
(coo0riecTBO), €ro BUAOBYIO,
IIPOCTPAHCTBEHHYIO u
TPO(PHUECKYIO CTPYKTYPHI.
OOBSICHATD poJb
KOMITIOHCHTOB OHWOIICHO3a B
MOJIJICPYKAHUU €r0 CTPYKTYPBI
u CYIIICCTBOBaHMS  Ha
onpeeIEHHON TEPPUTOPHH.

OOBICHATL OUOJIOTHYECKUN
CMBICT IPYCHOCTH U JINCTOBOU
MO3auKHU.

CpaBHHBATH KOMITOHEHTBI
OMOIICHO30B, HX BHUOBYIO,
[IPOCTPaAHCTBEHHYIO u
Tpo(puueckyro  CTPYKTYpHI,
CBSI3U MEXKy OpraHu3MaMH

21. DxkxocucrteMbl U
3aKOHOMEPHOCTH WX
cyuiectBoBanus (1 1)

DKOJIOTHYECKHUE CHCTEMBI
(3xocuctemsl). [lonsitTue 00
9KOCHUCTEME M OHMOI'€OIIEHO3E.

@YHKIMOHAIBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: IIPOIYLIEHTHI,
KOHCYMEHTBI, PEAYLICHTBI.

Kpyroeopor BemectB U IOTOK

SHEPTUU B HKOCUCTEME.
Tpoduyeckue (muieBsIe)
YpOBHH dKOcUCTeMEBI. [luieBbie
nenui U cetd.  OCHOBHBIE
MOKa3aTeNu IKOCHUCTEMBI:
onomacca, IPOAYKLHS.
DKoJIOTHYecKue MUPAMHU/IBI:
MIPOTYKIIHH, YHCIICHHOCTH,
O1OMacCHI. CaoiicTBa
DKOCHUCTEM: YCTOWYHBOCTb,
CaMOpETYJISIINS, pa3BUTHE.
Cykieccusi.

JemoHncTpanuu:

[Toptpersr: A. JIx. Tencnu, B.
H. Cyxaués.

Tabmuipt " CXEMBI:
«[Ipuponnsie co00IIeCTBaY,
«ernn MUTAHUS,

«DKoJIoTHYecKas nupamMuaar»

PackpsiBath
TEPMHHOB u
HKOCUCTEMA,

coJiep)KaHue
MMOHSTHH:
OHOreo1eHO3,
MPOJYIEHThI, KOHCYMEHTHI,
PEAYLIEHTHI, TpoudecKre
YPOBHHU, TIUIIECBasl Ieb U
CeTh, HKOJIOTHUCCKHUE
MUPAMHU/IBI, Oouomacca,
TIPOTYKIIHSI, CYKIIECCHSI.

XapakTtepus3oBaTb  CBOMCTBA
HKOCUCTEMBI (€€ CIOCOOHOCTh
K JUTUTEIIBHOMY
CaMONOAJIEPKAHUIO,
OTHOCHUTEIIBHO 3aMKHYTBIN
KpyTrOBOPOT BEILECTB,
HEOOXOIUMOCTD IIOTOKA
SHEPTUN).

CpaBHI/IBaTL HaCT6I/IH_[HI>Ie n
JCTPUTHBIC MNHHOICBLIC IICIIH,

Tpoduueckue YPOBHU
DKOCHUCTEMBI.

Paznuuate ApaMUIbI
IPOAYKIINH, UPaAMHU/IBI

YUCIEHHOCTH W THUPaMUIBI
OMOMAaCCHI.

CocTaBnsTh oenm M CCTH
IIUTaHUA.

CBOMCTBA
YCTOMYUBOCTb,

[Tepeuncnars
HKOCUCTEM:




CaMOPET YIS, pazBuTHE
(cykueccust).
OmuceIBaTh MEXaHU3M

MmoaACpIKaHUs PABHOBECHA B
OKOCHCTEMaAXx.

XapakTepus3oBaTh CyKIECCUH,
BBISIBJISITH IPUYUHBI U O0IIHE

3aKOHOMEPHOCTHU CMEHBI
HKOCHCTEM
22. [Tpuponusie | I[lpupoansie ’KOocUCTeMBI. | PackpbiBaTh coJiepyKaHue
skocucTemsl (1 1) OkocucTteMbl peK U 03Ep. | TEPMUHOB U MOHATUI: BOJHBIE
DkocucTteMa XBOWHOTO WM | DKOCHCTEMBI, OHOIr€OLIEHO3bI,
HIMPOKOJIMCTBEHHOT O neca. | (UTOIIAHKTOH, 300ILJIAHKTOH,
JemoHcTpanuu: OeHToc, rymyc.
Tabmune u cxembl: | [IpuBoguth MIPUMEPBI
«JKocucrema MPUPOIHBIX YKOCUCTEM CBOECH
HIMPOKOJIMCTBEHHOTO jeca», | MECTHOCTH.
«QKocucTeMa XBOHHOTO N€CA, | CpapuuBaTh  HA3EMHBE W
«buonenos BOJIOEMAY. | o mpre YKOCHCTEMBI,
O6opynoBanue: rep6a[31/n/1 1| opranusms, obpasyrome
KOJUICKIINH pacTeHnN 1| pasuble TpopuUECKHE YPOBHU
JKUBOTHBIX, MPHUHAISKANINX K
pasHbBIM HKOJIOTUYECKUM

rpynnaM OJHOIo Buaa

23. AHTponoreHHsble
skocuctemsl (1 1)

AHTpPOIIOTEHHBIE  3KOCHUCTEMBI.
ATpO3KOCHCTEMBI.
VYpbosKocucTeMsl.
buonornueckoe u
XO3HCTBEHHOE 3HAYCHUE
arpo’KoCcHCTEM u
ypOOdIKOCUCTEM.
buopasznoobpasue kak QakTop
YCTOWUYNBOCTH JKOCHUCTEM.
CoxpaHenue OHOJOTHMYECKOTO

pa3Ho00Opa3us Ha 3emIie.
JleMoHCTpauu:

Tabmursr u CXEMBI:
«Arpoueno3». OOopynoBaHue:

PackpsiBath cozepKaHue
TEPMHUHOB u ITOHATUI:
aHTPOIIOIEHHAsl IKOCUCTEMA,
arpo’KocucTema,
ypOo3KocucTema,
OnopazHooOpasue.
XapakTepru3oBaTh
arpodKOCUCTEMBI "
ypOOIKOCHUCTEMBI,
0COOEHHOCTH 170'¢
CYILLIECTBOBaHMUSI.

IIpuBoauTh IIPUMEPBHI
AHTPOMIOTEHHBIX ~ HKOCHCTEM

CcBOEH MECTHOCTH, OIIMCBIBATH

KOJUIEKIINS UX  BHUAOBOM  coOCTaB U
«Bpenurenu pakneitmmx | “TPYKTYPY-
CEJIbCKOX O35 MCTBEHHBIX CpaBHUBaTh COCTaB u
KYJIbTYpP». CTPYKTYpY HPUPOJIHBIX
DKOCUCTEM U arpodKOCHUCTEM,
arpodKOCUCTEM "
ypOOIKOCHCTEM.
24.  buocpepa — | Yuenue B. U. Bepnaackoro o | PackpsiBath coJiepKaHue
ro0anpHas ounocdepe. 'panuiibl, cocTaB U | TEPMHUHOB u TTOHSITUIA:

OKOCHUCTEMA 3E€EMIJIU

(1)

CTpykTypa Omocgepsl. Kupoe
BEIIECTBO W €ro  (pyHKIuu.
OcoOenHoctu Ouocdepsl Kax
r7100a1bHOM 9KOCHUCTEMBI.
JlnHamMuyeckoe paBHOBECHE U
oOpatHasi cBsi3b B Ouocdepe.

ouocdepa, KUBOE BEIIECTBO,
JTUHAMAYECKOE PaBHOBECHE.

Biag B. N
cO3/IaHueE

OneHunBarp
BepHanckoro B
yaeHus o ouocdepe.




JleMoHCTpamuu:
[Toptpetsr: B. U. Bepnanckuid.

Tabmuuer u cxembl: «OO0mas
CTPYKTypa ouocheps»,
«PacnipocTpaHeHre KU3HU B
ouocdepe», «O30HOBBIA IKpaH
ounochepb»

XapakTepuszoBaTh COCTaB
ounocdepsl, PyHKIIMU KUBOTO
BemiecTBa  Ouocdepsl  u
ompenensaTh  (Ha  KapTe)
obrmactT ero HaumOOJBIIEro
pacrpoCcTpaHEeHHS.

[TpuBoUTH IPUMEPHI
IIPOSIBJICHUS byHKuni
YKUBOTO BelecTBa orocdepsl,
OMOreOXMMHUECKON
JIESITEIIbHOCTH YeJIOBEKa.

[lepeuncnsitb  0cOOEHHOCTH
onocdepbl Kak TI00aTBHOM
HKOCHUCTEMBI 3eMJIU

25. 3aKOHOMEPHOCTH
CYLIECTBOBAHMS
ouocdepsl (1 9)

KpyroBopotrbl  Bemects
OMOTCOXMMHYCCKUC IIUKJITBI
AIIEMEHTOB (yriiepoja, a30Ta).

30HANIBHOCTh ouocdepsl.
OcHOBHBIEC OMOMBI CYIIIH.

JlemoHcTpamnuu:

Tabmuiet u CXEMBI:
«Kpyrosopor yriaepoja B
ouocdepe», «KpyroBopor azora
B PUPOJIE»

PackpbiBath coJiep>KaHue
TEPMHUHOB U ITOHATUI:
IIEJIOCTHOCTh ounocdepsl,
KpyroBOpOT BEIIIECTB,
OMOTEOXUMHUYECKUE  ITUKIIBI
AJIEMEHTOB, 30HAIBHOCTh

ounocdepsl, ONOMBL.

OnuceiBath KPYrOBOpPOT
BEIIECTB, OMOT€OXUMHUYECKUE
UKl a30Ta W Yrieponia B
ounocdepe.

OOBSICHSTD PUYUHY
30HAJILHOCTH onocdeps.
[TepeuuncnsaTe u
XapaKTepu30BaTh OCHOBHBIC
OMOMBI CyIIn 3eMiIH
26. YenoseuectBo B | YenoseuectBO B Oumocdepe | PackpwiBath coJiepyKaHue
ouocdepe zemin (2 1) 3emutn. AHTpPOTIOTEHHBIE | TEPMUHOB " TIOHSITUH:

U3MEHEHUS B O6uocdepe. | aHTPONOTE€HHBbIE HW3MEHEHUH,

['mo0GanbHBlE  HKOJIOTMYECKUE | DKOJIOTUYECKUI KpH3HC,

pooIeMBI. rino0asibHbIe IPOOIEMBI.

JlemoHCcTpanuuu: XapakTepHu30BaTh

TG - cxempl: | OMOCHEPHYIO POJIb YeIOBEKa.

«IpuMepHble  aHTpONOreHHble | 11PHBOJAMTH HpUMCPBI

BO3/ICHCTBHS HA IPHPOJIY», AHTPOIIOTE€HHBIX M3MEHEHHH B
ouocdepe.

«Baxnenmme MCTOYHUKHU

3arpA3HEnns BO3IyXa u | OuenuBarhb MOCTIENCTBHS

IPYHTOBBIX BOj», «lloupa — | 3aTPASHCHUA BO3AYIIHOM,

BayKHEHIIAs cocrapisromas | BOAHON  CPEIBL,  M3MCHCHITA

6rochepbi», «Daxroppr | KIHMMAT4, COKpaLlCHNA

Jlerpafatmn IOUBY, OropazHooOpasusi.

«ITapHUKOBBII apdexr», | DopmynupoBarhb

«®DakTopsl PaZMOAKTUBHOTO | COOCTBEHHYIO TMO3UIUIO I10

3arpsi3HEHUS onocdepb»;, | OTHONIEHHUIO K TI100aTbHBIM H

Kpacnas KHUTa P®, | pernoHanbHbIM

N300paKeHus OXpaHsSIeMbIX | SKOJOTMYECKHM Tpobiemam,

BUJIOB PACTEHUN U )KUBOTHBIX. apryMeHTHPOBATh CBOIO

TOYKY 3pEHHUSI.




HasbiBatb MIPUYUHBI
MOSIBJICHUS
IIPUPOJOOXPAaHHOU JTUKHU,
packpbIBaTh 3Ha4YEHHE
nporpecca sl MpeoJi0JIEHUs
HKOJIOTMUYECKOT0 KpU3Huca

27. cocyliecTBOBaHUE
MIPUPOJIBI u
yenoBeuecTBa (1 1)

CocyiiecTBoBaHME IPUPOJBI U

YeJIOBEUECTBA. Coxpanenue
Oropa3HOOOpa3usi Kak OCHOBA
YCTOMYUBOCTH o6uocdepsl.
OcHoBa palMoOHAIBHOTO
yIIpaBJICHUS MIPUPOTHBIMU
pecypcamu u ux

ucrons3oBanue.  JlocTmxeHus
OMOJIOrMH U OXpaHa MPUPOJIBIL.

JlemMoHCTpamuu:

Tabmunpl 1 cxemsl: «buochepa
U YCJIOBEK)

PackpsiBath cozaepKaHue
TEPMHUHOB U ITOHATUI:
palnyoHaIbHOE
IIPUPOJONIOIIB30BAHUE,
YCTOMYHBOE pasBUTHE,
KODBOJIIOLIHS.
XapakTeprus3oBaThb
panMoHaAIbHOE
UCIIOJIb30BaHUE  HPUPOIHBIX
pecypcoB; OCHOBHBIE
I10JIO’KEHHUS KOHLEMNIUH

YCTOMYMBOTO Pa3BUTHUSA




