[Tpunoxxenue 9
denepanpHas pabodas mporpaMma 1mo yaeOHoOMy MpeaMeTy
«buonorus (6a30BbI YPOBEHB)

INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJOTMU TEOPETHUYECKYIO OCHOBY JUISL OIPEIEIICHUS
NOAXO0J0B K (opMHUpOBaHUIO cojepx aHus ydeOHoro mnpeamera «buonorus» cocTaBuIIu:
koHuentyaigbable nojoxenus ®I'OC COO o B3auMooOyCIOBIECHHOCTH IeNiel, CoJepiKaHus,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, IOJOXEHHS 00
O0MMX LEeIIX W MPUHIHIIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruuy,
e 3HAYCHWU B IMO3HAHMU S>KUBOH MPUPOJBI M OOECIIEYCHHH CYIIECTBOBAHHUS UYEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM MOJIOKEHHSIM, OIIpeIeJIeHbl OCHOBHBIE (DYHKIIMU IPOTPAMMBI I10
Ouosioruu u €€ CTPYKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O 1eNax, 00 oluieil cTpareruu 00y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOYyYarOMMXCS CpeacTBaMHu ydeOHoro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpy, pachpeleieHue Io
pa3zenaMm W TeMaM, PEeKOMEHAYEMYIO IOCIEeI0BAaTeIbHOCTh M3YyYCHHS Y4eOHOTO Marepuaja c
y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKA 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatoIXCsl.

B mnporpamme mo OHOJNOTMU TakKe YUMTHIBAIOTCS TpeOOBaHUS K IJIAHHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEAMETHBIM pe3ysibTaTaM OOydeHUss B (OPMHUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-IT03HABATEIHHON 1€ATEIbHOCTH/yUeOHBIX AEUCTBUN 00YUYaIOUINXCS 110
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uornorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPHUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh Ha Pa3BUTHE 3HAHHM, CBSI3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHUS,
OpeICTaBICHUH O 37A0pOBOM o0O0pa3e KM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYy’Karolein
npupoHoii cpeze. [loaTomy Hapsiy ¢ U3ydeHHuEM O0IIEONMOTIOTUUECKIX TEOPUIA, a TAKKE 3HAHUN
O CTPOCHHH >KHBBIX CHCTEM pPAa3HOTO PAaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IIPOIIECCOB B TIPOTPaMMe 110 OMOJIOTHH Y IeIEHO BHUMAaHUE HCITOJIb30BAaHHUIO TIOJTYYCHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs NPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  4YeJOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHMS PKOJIOTMUYECKH L€1eco00pa3HOro MOBEACHUS B OKpPY:Karolled MpUpoAHOM cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETHPHOCTH 4YelIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BbHONOTHS MPOJUKTOBAHO HEOOXOIUMOCTHIO OOeCTieueH s YCIOBHIA ISl PEeUICHHUS
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJFHOTO OHOJIOTHYECKOT0 00pa3oBaHus, KOTOpasl Mpernoaaraet
dopMupoBaHHE y OOYyYarOmUXCs CHOCOOHOCTH AJaNTHPOBAThCSI K M3MEHEHUSM JTHHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHEe cpemHero oOmero oOpa3oBaHUs 3aHUMaeT BaxkHoe Mmecto. OHa
obOecrieunBaeT (GopMUpOBaHHE y OOYYAIOIIUXCS TPEACTABICHUNW O HAyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHM3allMi M OHBOJIOLHU, CO3MaET YCIOBHUS JUIA: TO3HAHUS 3aKOHOB >KUBOW MPUPOIBL,
¢dopMupoBaHus (YHKIMOHAIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOro M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbimoe 3HaueHme OWONIOTHST HMMEET TaKKe [UIS pEIIeHUS BOCIMUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHEro oouiero ooOpa3oBaHus, couuann3anuy odyyaromuxcs. M3yuenue
Omosornu odecneunBaeT yCIoBHs sl OPMUPOBAHUS WHTEIUICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX
U WHPOPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYyIbTYpbl, CIIOCOOCTBYET HWHTErpaluu



OMOJOTHYECKUX 3HAHUI C MPEACTABICHUSMU M3 JIPYTHMX Y4YEOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIC MONOKEHUS O MPEAHA3HAYCHUH YU4EeOHOTO IpeaMeTa
«buonorus» cocTaBiIIM OCHOBY ISl OIIPEICTICHUS [TOAX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0
COJIepXKaHusl, PEJACTABICHHOTO B IPOrpaMMe MO OHMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbl, ONPEACISIONne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTeIbHOCTH. Oco00€ MECTO B ITOHM CHUCTEME 3HAHUH
3aHAMAIOT JJIEMEHTBHI COJICP)KAHUS, KOTOpPHIE CIy’)KaT OCHOBOW Juisi  (hOPMHUPOBAHUS
NPEJCTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHUHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Yy4yeOHOro Marepuaja B MporpaMMe Mo OuoJIoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHHS 3HAHWUK 00 OTIIMYUTEIBHBIX OCOOESHHOCTSX
YKUBOM PUPOJIBL, 0 €€ YPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
y4yeOHoro npeamera «bruoaorus» BBIJCICHBI CIACAYIOIIME COJAepKaTeNbHble TUHUU: «buonorus
Kak Hayka. MeTo/bl Hay4yHOTO Mo3HaHusm», «Kierka kak Ouonmornyeckas cucremay, «OpraHusm
Kak Ouoyiornyeckasi cucreMay, «CucrteMa 1 MHOrooOpa3ue OpraHu4IecKoro MUpay», « IBOIFOIUS
YKUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTY.

Leny um3yuyenus: yueOHoro mnpeamera «buosorusi» Ha 06a30BOM YypOBHE — OBJIAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBLHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA Ui TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu M3y4eHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIEeAYIOMUX 3a1ay:

OCBOCHHUE 00YJAFOIIUMHUCS CHCTEMbI 3HAHUN 0 OMOJIOTHYCCKUX TEOPHSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [MpaBWIax, CIyXalluX OCHOBOM i  (opMUpPOBaHUS
MPE/ICTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaxX HAy4YHOTro TO3HAHUA,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluH,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOJIOTHH;

dbopMupoBaHUe y OOYyYaroIIMXCsl MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJEN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJabTypbl, (YHKIIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA >KUBON MPHUPOJABI Ha
OCHOBAHUU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHUe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOW IPUPOJIBI,
HEO0OXO0IUMOCTH OEpEeKHOTO OTHONIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HaHHE IEHHOCTU OMOJOTUYECKMX 3HAHWN JUIsI TIOBBIIICHHS] YPOBHS SKOJOTHYECKOU
KYJBTYPHI, 1J1s1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWUN M YMEHUN B TMOBCEJIHEBHON JXU3HU MJS OIEHKH
MOCJIC/ICTBH CBOEHM NIEATETLHOCTH TIO0 OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COOMIOACHUE Mep MPOPHUIAKTUKH 32a00JI€BaHUIA.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MpPEeIMETHOW oO0iacTu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHIY.

st u3ydenusi Ononoruy Ha 0a30BOM YPOBHE CpeqHEro o0Imero oOpa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JIPYTHMHU
€CTECTBEHHBIMH Haykamu, (unocodueil, 3THKON, 3cTeTukoil u mnpaBoMm. Ponp Ouonoruu B
(opMHpOBaHNN COBPEMEHHON HAyYHOH KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HaAYK.

Mertonbl 03HAHUSA KUBOW IPUPOAbI (HaOII0IeHUE, SKCIIEPUMEHT, ONMCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

TaGnuubl u cxemsl: «MeTobl MO3HAHUS KUBOW IIPUPOABIY.

JlabopaTopHble U NIpaKkTHYeCcKHue padoThl:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3iIMYHBIX METOJOB IpPU H3YUEHUHU
OMOJIOrN4eCKUX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

JXKuseie cucremsl (OMOCHCTEMBI) KaK IMpeaMeT H3y4deHus Ouonornu. OTInyYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OumocwcTeM H HWX pasHooOpa3ue. YPOBHU OpraHu3allid  OHMOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MOIYJALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOIeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHU OpraHU3alMU IKUBOH
IIPUPOJBDY.

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELIECTBA.

@YHKIMM BOJABl M MUHEpaJbHBIX BEIIeCTB B KieTke. [lomnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0eIKOB. AMUHOKUCIOTEI — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUN OEIKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHE (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U 1e30Kcupru003a), Aucaxapuisl (caxaposa,
JaKTO3a) W IoJMcaxapubl (Kpaxmals, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKuun
YTJIEBOJIOB.

Jlununper:  Tpurnuuepunasl, Goconunuasl, crepounbl. ['mapoduibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynkuuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpUMep B3aWMOJCHCTBUA HAEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHUS KIIETKU.

Knerka xak nenoctHas >xuBasi cucrema. OOmiye Npu3Haky KJIETOK: 3aMKHYyTasl HapysKHast
memOpana, mosiekynbl JIHK kak renetnueckuil anmnapat, cucTeMa CUHTe3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTuyeckoi kinetku. Kierounas crenka 6aktepuii. CTpoeHHE 3yKapHOTHUECKOM KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJICTOYHAs CTEHKA, TNIMKOKAIUKC, WX (YHKIIHH.
[TnasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [luTomnazma u €€ oOpraHoubl.
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKA: MUTOXOHJAPHH, IIacTUAbL. [IponcxoxkaeHne MUTOXOHAPUN U I1acTu. Buabl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIMY OPraHonI0B KIETKH. BritoueHus.

Snpo — perynaTopHbIil HeHTp KiaeTku. CTpoeHue sapa: sjaepHas 000JI04Ka, Kapuoria3sma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, x. Yorcon, .
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Muarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEKHMBOM  IIPUPOAEY,
«PacnpeenieHre XUMUYECKUX AJIEMEHTOB B )KMBOU IPUPOIEY.

Tabmuubr u cxemsl: «lleproamueckas TaONMIAa XMUMHUYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3ykapruoTUIeCKOn
KJIeTKN», «CTpoeHue KUBOTHOM KieTKn», «CTpOoeHHE pacTUTENIbHOW KIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOJABDY, «JIMmuab.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpyJOBaHUE HJsi NPOBENCHUS HAOIIOACHMUIA,
U3MEpPEHUH, KCIEPUMEHTOB, MHUKpPOIIpENapaThl pacTUTENbHbBIX, )KUBOTHBIX U OaKTepHalIbHbIX
KJIETOK.

JlabopaTopHble M NpakTHYeCKHEe Pa0dOThI:

Jlaboparopuas pabota Ne 1. «/3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHue CTpOEHHUS KJIETOK pPACTEHHUH, >KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

TeMma 4. ’KusHegeATe ILHOCTH KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIAIUS  (IJIACTUYECKUM OOMeH) u
JUCCUMUIIALIUSA (SHEpreTHUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB U SHEPTrUU B IOHUMaHUU MeTadosnu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbiif. Pons depmeHTOoB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas M TeMmHOBas ¢a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hOoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCHUHTE3UPYIOIIHEe OakTepuu. 3HaUYe€HHWE XEMOCHUHTE3a IJisi KU3HU Ha
3emie.

DHepreTHYecknidi OoOMEH B  KJeTKe. PaciieruieHne  BemecTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIIEHHWE, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [enernueckas unHdopmamus u JHK. Peammzanus
reHeTH4ecKoil nHpopManu B KieTke. ['eHeTHueckuil KoJ U ero cBoMcCTBa. TpaHCKpUIILUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Ponb pubocoMm B OnocuHTe3e Oernka.

Hexnertounsie popmbl ku3HU — BUpYCHL. MicTopust oTkpbITHs BUupycoB (. U. ViBaHoBCKkuil).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOro IMKJIa BUpycoB. baktepmodaru. bonesnu pacrenwit,
JKUBOTHBIX M 4YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BHUY) —



Bo3Oyautens CIIN[la. OOpaTHast TpaHCKpUNIMsSA, peBepraza W uHTerpasza. lIpodumakTtika
pacmipocTpaHeHHS BUPYCHBIX 3a00ICBaHMIA.

JdemoHcTpanuu:

[Toprpetsr: H. K. Konbuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupr u cxembl: «Tumbl  nutanus», «Metabonmusm»,  «MUTOXOHAPUSY,
«OHepreTrdeckuii 00Men», «Xioporacty, «Dotocunte3», «Crpoenne JTHK», «Ctpoenue u
dbyHknuoHupoBanue reHay, «CunHre3 Oenka», «l'eHeTmueckuii  Kom», «Bupycen,
«baktepnodarm», «Ctpoenne wu xu3HeHHbd 1wk Bupyca CIIM[la, OGakrtepuodaray,
«Pennmukanmsa JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHue KIeTKU», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslli WK, WIM JKU3HEHHBIA LUK KieTku. MHTepdasza m muto3. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMIHBIA W TalUIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuel. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHIUBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccsl, mporcxoasiue Ha pa3HbIX CTAIUIX
MUTO3a. BHOIOrHYecKkuii cMbICI MUTO3a.

[Tporpammupyemasi ruOesb KIETKH — alomnTo3.

DopMBbI pa3MHOKEHHS OPraHU3MOB: Oecroioe 1 MmojioBoe. Buabl 6ecronoro pa3sMHOKEHUSI:
JiefieHHe HaJBOE, MOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETATHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. Ilponeccol, nmpoucxopasime Ha cTaausax meios3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10/I0BBIE *Kene3bl:
CEMEHHHMKHU M sSM4HUKH. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CIepMaTo30uj,
AIeKIeTka) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTpPOCHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpUOHABHOE pa3BUTHE (SMOpPUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHHE, TacTpyssaius,
opranorenes. [ToctoMOpruoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJAUH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuie! U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kineTku 6akrepuin»,
«CtpoeHue TMONOBBIX KIETOK», «CTpoeHue XpoMocombl», «Kierounslit mukimy, «Pemnmmkanus
JHK», «Mutos», «Meiios», «lIpsMoe n HenpsiMmoe pazBUTHEY, «[ aMeTOreHe3 y MIIEKOITUTAOIIUX
U 4esioBeKay, «OCHOBHBIE CTA/IUU OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKporpenapatbl «CrepMaTo30H]ibl MIIEKOMUTAIOLIET0),
«SlinexneTka miekonuTaromero», « Kapuokmnes B kiieTkax KOpemika JyKa», MarHUTHast MOJIEJb-
anmukanus «/lenenune knetkny», moaens JTHK, moxens Meradaznoit XpoMoCOMEI.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopHnast pabota Ne 3. «HabmtoieHre MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopnast pabora Ne 4. «M3ydeHuwe CTpPOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBeHHOCTh M H3MEHYMBOCTh OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Kcropusi pa3BuTus reHeTHMKH. Ponb 1UTOIOTMM |
SMOPHOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX ¥ 3apyOCIKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TEeHETHKH (THOPUIOJOTHYECKHM, IHUTOTCHETHYECKUH, MOJICKYJISIPHO-
reHetTudeckuii). OCHOBHbBIEC T€HETUYECKHUE OHATHS. [ eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpeIIMBaHMI.

3aKOHOMEPHOCTH  HAcCJEAOBaHUS  MPU3HAKOB, YycTaHoBJeHHble [.  MeHnnenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH eIMHO00pa3usi THOPUAOB NEPBOTO MoKoJieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeuieHus npu3HakoB. [mmore3a uwcrtorel ramer. IlomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpunHoe CKpelmMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI AWTHOPUIHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEe CKpEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOMIETO CKPEIIMBAHMS JIJISI ONIPEICIICHHSI TEHOTUTIA OCOOU.

CueruieHHOe HacjienoBaHue mnpu3HakoB. PaGora T. Moprama mno cuerjieHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHue cueryieHus: TeEHOB B PE3yJIbTaTe KPOCCHUHIOBEPA.

XpoMOCOMHasi TEOpHS HACIEICTBEHHOCTH. [ eHeTuuecKnue KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 1oJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
OJIOM.

N3mMenunBoCTh. BU/IbI N3MEHYHMBOCTH: HEHACJICACTBEHHAS 1 HACJeACTBEHHAs. Posb cpesbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonsslii psin u BapuandoHHas kpuBag. Hopma peakuuu npusHaka. KojguyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinuu. CBOHCTBAa MOIU(PUKANMOHHON U3MEHIMBOCTH.

HacnencrBenHasi, Wiy reHOTHIMYECKAs, U3MEHUMBOCTh. KOMOMHATHBHAS W3MEHYUBOCTD.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHAs
u3MeHYuBOCTh. Kiaccudukanus myTtanuii: reHHbIE, XpOMOCOMHBIE, IeHOMHble. YacToTa u
NpUYHHBI MyTaluii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOU
n3meHunBoctu H. 1. BaBuioga.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uyenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUUECKUH, OWOXMMHUYECKUU, MOJIEKYJISIPHO-
reHeTudyeckuid. CoOBpeMEHHOE ONpe/leNieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNe3HH, OONE3HW C HACIEACTBEHHOH  MpPeapacioyioKeHHOCTHIO,
XpoMOocoMHBIE OoJie3HH. ComaThdeckue H TeHepaThuBHbIe MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 IIUTOTCHETHYECKas OCHOBAY,
«3aKOH pacIICIUICHHs] W €ro IUTOI€HETUYeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«Jlurubpuanoe ckpeumBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUSY,
«Meio3», «B3zauMopeiicTBue aJienbHbIX TEHOBY, «I eHeTnYeckne KapThl paCTEHHM, )KUBOTHBIX U
yenoBekay, «['eHetmka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CUEIUIEHHOTO C IOJIOMY,
«KapuoTtunsl demoBeka W JKUBOTHBIX», «Buapl w3MeHunBocTH», «MoaudurarmonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTaroHHas
M3MEHUYHUBOCTDY.

O6opynoBanue: Monenu-ammiukanuu «MoHoruOpuaHOe CKpemuBaHue», «HemonHoe
TOMUHUpOBaHHUEY, «JlurnbpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOMN U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKHU Telna), repbapuit
«I"0pox OCEBHOW».



JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopatopHast pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAM(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BApPUALIMOHHOTO Psi1a U BAPUALIMOHHON KPUBOIN».

Jlabopatopnass pabora Ne 7. «AHamM3 MyTanmid y JApo30QMIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekusi Kak HayKa U IpoLecc. 3apokIeHHe CeNeKInu U goMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MPOUCXOXKICHUS U MHOrooOpasusi KyJlbTypHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCoBblii U MHAMBUAYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuil u kuBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — HHOPUIHHT.
Yucrtas muaus. CKpenBaHue YUCThIX JIMHKUK. ['eTeposuc, niau rudpuanas cuiia. HepoacTtBennoe
ckpemBanue — ayTOpunuHr. OtmanéHHas ruOpuamszanus u e€ ycnexu. VICKyccTBEHHBIN
MyTareHe3 M IOJIyYEHUE MOJMUILUIONAOB. JlOCTMXKEHUs CeNeKUMH pPaCTeHUM, >KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHosoruss Kak oOTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTallbl CO3JaHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas umxenepus. Knetounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BbICOKOIPOIYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M OSTHYecKue mpodmemer. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubl m cxembl: Kapta «LIeHTpBI NMPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHui», «llopoabl ToMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUi», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. . UWBanoBay, «llomummonaus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounele KylabTypbl M KIOHHpOBaHUEY», «KOHCTpyHpOBaHHE U HEpEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

Okckypeusi « OCHOBHBIE METO/BI M JIOCTHIXKEHUS CEJEKLUU PAacTeHHH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLHMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoslOIMOHHAS OHOJIOTHS.

ITpennochuIKy BOSHUKHOBEHNUS dBOIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BivsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CuzerenscTBa 3BoJOLNN. [[aeoHTOIOrHYECKUE: TOCIIEN0BATENBHOCTD TIOSIBIIEHUS BUI0B
B MAJICOHTOJOTUYECKON JIeTONMHUCH, IMepexoaHble ¢opMmbl. buoreorpaduueckue: cXoacTBO U
paznuune ¢ayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIoKymime Cuibl 9BOJIOUMH BUAOB 1o JlapBuHy (M30BITOUHOE pasMHOXKEHHE MpU



OTPaHUYEHHOCTH PECYpCOB, HEONpeneNéHHas HW3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostonus. [Tomynsiius kak eIMHUIA BUAA U SBOJTIOLUH.

JBuxyue cuibl ((akTopbl) 3BOJIOLUMU BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc U
KOMOMHATUBHASI U3BMEHYUBOCTD. [[OMyIAIIMOHHBIC BOTHBI U Apeiid reHoB. M30sius 1 MUTpaLIns.

EctectBeHHblil 0TOOp — HampaBistonuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOI'O
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3Boiitonuu. [IpumMepsl npucnocodienuii
y opranu3mMoB. ApoMop(h03bl ¥ UINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUAO0Opa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxkposBomonus. PopMbl SBONIONUH: (QHIIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[Ipoucxoxnenue OT  HeCNelUaIU3UPOBAHHBIX IIPEIKOB. [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdeMoHcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BUTHE OPraHNYECcKOro MUpa Ha 3emMiie», «3apOAbIIIN TO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukcy», «Popmbl 60psObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHorooOpasue mNOpoa KUBOTHBIX», «llomymsumy,
«MyTanuoHHas U3MEHUUBOCTEY, «ApoMmopdo3b», «Maunoanantamumny», «O0mas 1erenepanus»,
«JIBrxymue cunsl 3Bomonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILLECTBOBAHHEY, «[IpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHuey, « IKOJIOIMUECKOE BIU1000pa30BaHUEY.

O06opynoBaHKe: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, HaOOp IJI0A0B U
ceMsiH, KosuteKuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH y KUBOTHBIX», MoJieidb «OCHOBHbIE
HalpaBJICHUs 3BOIOLUNY, 00bEMHAs MOeTb « CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, Kouiekuus «POpMbl COXPaHHOCTH MCKOIAaeMBbIX
JKUBOTHBIX U pacTEHHi», Mozenb anmmkanusa «llepekpéct Xxpomocom», BIaKHbIE IpenapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», MukporpenapaT «/[pozoduna» (HOpMa,
MyTalH (OpMbI KPBIIILEB U OKPACKU TeNa).

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne 2. «OmnucaHue NPHUCIOCOOJCHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HBIE IIPEICTaBICHUS O 3apOXKACHUM KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMUs. XUMHYECKash IBOJIOIHUSA. AOHUOTEHHBIH CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBostoniny. HauanbHele sTansl 6uonorndeckoit spontonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP M BO3HMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX 3BOIIOLMA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3BuTHe xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxei. Apxeiickas 1 IpoTepo30icKas
apsl. [Taneo3oiickast apa u €€ nepuobl: KeMOPUICKUH, OPIOBUKCKHM, CUITYpPUICKUI, IEBOHCKUH,
KaMEHHOYTOJIBHBIN, IIEPMCKUH.

Me3o30iickast 3pa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHIL, MEITOBO.

KailiHo30iicKkas 3pa U €€ epro/bl: ajIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX MpoieccoB. OCHOBHbBIE 3Talbl 3BOJIIOIMU
PacTUTENHLHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHH 1 )KUBOTHBIX. [losiBIIeHHe, paciBeT
Y BBIMUpAHUE TPYIII KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MuUpa Kak OTpa)KeHHE 3BOJIOLUUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbI OPTaHU3MOB.

OBoJdIOIUS YeloBeKa. AHTPONOJNOrHs Kak Hayka. PasBuTthe mnpeicTaBieHUd O
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: anTpororene3a. CxoAcTBa U pa3indusl 4eJI0BeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

HBwxymue cwibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBILIUICHUE,
peub.

OcHOBHBIEC CTaIUU U BETBU HBOJIOLMU YEJIOBEKAa: aBCTPANIONUTEKH, UenoBEK yMEblid,
Yenosek mnpaAMmoxondimuii, YenoBek HeaHaepTalbckui, YenoBek pasymsbld. Haxonku
MCKOINAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIUE PACHI: €BPOIEOHIHAs (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAs  (a3uaTcKo-amMepuKaHckas). YUepTsl
MPUCTIOCOOICHHOCTH IIPECTaBUTEINEH YeIOBEYECKUX pac K YCIOBHSIM CYIIIECTBOBaHUs. ENMUHCTBO
yesoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmunel u cxembl: «Bo3nukHoBenne CoslHeUHON CUCTeMbD», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kieTrka», «lIpokapuoTudeckas KIeTKay,
«CoBpeMeHHas cucTemMa OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEpT CTPOECHUS
YeJloBeKa M YeIIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJOTHYECKUX HAXOIOK
MPEKOB COBPEMEHHOIO uejoBeka», «JlpeBHeimme moam», «JpeBHue mroam», «llepBoie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pacol».

Ob6opynoBanue: wmynsku —«lIpoucxoxaeHue uenoBeka» (OIOCThI  aBCTPAJIONUTEKA,
IUTEKAHTPOIa, HEAHJAEPTaJIblla, KPOMAaHbOHIIA), CJACNKHU WIM U300pakKeHHUs] KaMEHHBIX OpyJIui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), reoXpoHOJOoru4ecKas Tabiuua,
KoJuTeKIus «@OopMbl COXPAHHOCTH UCKOIMAEMBIX )KMBOTHBIX U PACTECHHUI».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUN U )KUBOTHBIX B
KOJUIEKLIUAX .

OKCKypeusi «IBOJIONUS OPraHUYECKOro MHUpa Ha 3eMiie» (B €CTECTBEHHO-HAyUYHBIM WIH
KpaeBeuecKuil My3en).

Tema 3. Opranu3msl 4 OKpYy:Kaoas cpeaa.

Okonorusi Kak Hayka. 3agadyd M pasAeiabl DKOJOTMH. MeToabl SKOJIOTMYECKHX
UCCIJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHHS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3/YyIIHAs,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue (axropel. Krnaccudukanus skonorndyeckux ¢akTopoB: aOHMOTHUECKUE,
OMOTHMYECKUE U aHTPONOreHHbIe. JlelicTBHE HKOJIOTMUECKUX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTOpBl:  CBET, TeMIeparypa, BIKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K AecTBHIO a0noTHYeCKUuX (akTopoB. bruojornueckre puTMbl.

buotnueckne  Qakropel. Buasl OMOTMYECKMX  B3aMMOJEHCTBHUH:  KOHKYPEHIIMS,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapAKTEPUCTUKHU MNomyiasauuu. OCHOBHBIE II0KA3aTead MOMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTHU MOMYJISIUY U €€ peryJsiusl.

JdemoHcTpauuu:

[optpetsi: A. 'ym6onbar, K. @. Pynee, O. ['ekkens.



Tabmumpl u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeapl 0OUTaHUS OPTraHU3MOBY,
«®Dotonepnoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISALUU
uHOy30pun-Tyhenbkm», «llumessie nenmny.

JlabopaTopHble U NIpaKkTHYecKue padoThl:

JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHHI U3 Pa3HBIX MECT
o0UTaHUN.

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

[Tpaktuyeckas padora Ne 2. «[1oacuér MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo01ecTBa M YKOJOrH4ecCKHue CHCTEMBI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypsl — OuoleHo3a:  BHIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumiesas). Buapl-noMuHanTel. CBsi3u B OHMOLIEHO3E.

Dkonoruyeckue cuctembl (9Kocuctemsl). [loHsTe 00 sKOcHCTEME M OHOTEOIeHO3E.
@OyHKUMOHAIbHbIE KOMIIOHEHTbI HJKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, pEIYyLEHTBHI.
KpyroBopor BemecTB M TOTOK 3HEPrUM B IKocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IOKa3aTeNId HKOCUCTEMBbI: Ouomacca,
OPOAYKIHUSA. DKOJIOTHYECKHE MHPAMHIBL: TPOJYKIHH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYHUBOCTb, CAMOPEryYJIsilius, pa3Butue. CyKueccHs.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOT O JIeCa.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBL. buojormueckoe u
XO03sICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6uocgepe. I'panuiibl, coctas u cTpykTypa Onocdepsl. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00ATBHON SKOCHUCTEMBI.
JlnHamugeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBl 3JI€MEHTOB (YIJIepoa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpPONOreHHbIe n3MeHeHusl B Ouocgepe. I'modanbHbie
AKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE IPUPOBI U YenoBeuecTBa. CoxpaHeHHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa pallMOHANIBHOIO YNPABICHUs MPUPOIHBIMU peCcypcaMu U UX
ucnosib3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuue!l u cxemsl: «Ilumessle nenu», «bruorneHos: cocrtaB u crpykrypa», «lIpupoaHsie
coobuiectBay, «llemn mnuraHus», «OKoNorMyeckas mnupamuaa», «buocdepa u yenosex»,
«IKocHUCcTeMa IIMPOKOJIUCTBEHHOIO JIecay, « IKOocHcTeMa XBOMHOTO Jiecay, «broreHos Bogoémay,
«ArpoueHos3», «lIpumepHbIE aHTPOINOTE€HHBIE BO3ICHCTBUS Ha MNpupody», «Baxheilmmue
WCTOYHUKHU 3arpsi3HEHUs BO3JyXa W I'PYHTOBBIX Bon», «[louBa — BakHeWIas cOCTaBISAOLIAS
ouocheprr», «®Paktopsl jerpamamuu  nouB», «llapuukoBwiii  3ddexr», «DakTophI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «Oomas cTpykTypa ouochepsn», «PacnpocTpanenue
XKHU3HU B Ouocdeper, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yrieponga B 6uochepey,
«KpyroBopot a3zota B IpUpPOIE».

Ob6opynoBanue: MoeTb-anmInKanus « TunuyHsle 6MoLeHO03b», repbapuil «PactutensHbie
coobmiecTBay, komekuun «buoneHos», «Bpeautenn BaxHEHIINX CEIbCKOXO3SHWCTBEHHBIX
KyJIbTyp», TepOapuu M KOJJIEKIUH pacTeHUH W >KUBOTHBIX, NPHHAUIEKAIINE K pasHbIM
HKOJIOTHYECKHUM TpymmaM ogHoro Buaa, Kpacuas kaura Poccuiickoit deneparu, n300pakeHus
OXpPaHsEMbIX BUJIOB PACTEHUI 1 )KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA



Cormacao ®I'OC COQO, ycraHaBIuBarOTCA TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
00y4JaIUMHUCS TIPOrpaMM CPEIHETo 00IIero 00pa3oBaHus: THYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pEe3yJbTAaTOB OCBOCHHMS NpenMera «buonorus» BblIEIEHbI
CICIYIOIIUE COCTaBIAIONIME: OCO3HAHHME OOYYaIOIIMMHCS  POCCHUMCKON  I'paskJaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIEHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOJNOTrWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPEHHHX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIUXCsl pyKOBOJICTBOBATHCS B CBOCH
JESTEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIUMU CHUCTEME OHOJIOTHYECKOIro
o0pa3oBaHMs, HAJIMYKE 3KOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHMsI NpeameTra «buojorus» AOCTUTalTCs B €AMHCTBE
y4eOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U 1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS U CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUSA,
CaMOBOCITUTAaHUSl U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHUIO, B3aUMHOI'O
yYBOKEHUsS, OCEpEe)KHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACIHCOUI0 M TPATUIHAM
MHOT'OHALIMOHAJILHOTO Hapoja Poccuiickoit @enepannu, Ipupojie U OKPYKarolen cpese.

JIMYHOCTHBIE PE3yJIbTAThl OCBOEHUS YU€OHOTO mpenMeTa «BbHOJIOTHs» TOMKHBI OTPaXKaTh
TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHUX
yOXKICHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM I[EHHOCTAM POCCHICKOro  OOIIecTBa,
paciMpeHre >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOLIECCE PEaTnu3alliid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKoOro BOCIMTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaroumlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O YJIeHA POCCUICKOI0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTHUTYLHMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JIaHUM YUEOHBIX MPOEKTOB,
pelIeHny yueOHBIX U IT03HABATEJIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYIO IMO3MIHIO 110 OTHOLIEHHWIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YYUTBIBaTh B  CBOUX JAEHCTBUSAX  HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYJIbTYPHBIMH EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIENOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTH K TYMAHUTApPHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IpaXk1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KyJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACJIEIUIO U MAMSITHUKaM IIPUPOJIbL, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



CHOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJIEHHUE U pa3BUTHE OMOJIOTHHY,
NOHUMaHMUA 3HAa4YCeHUs1 OWOJIOTMM B MO3HAHWU 3aKOHOB IPUPOABI, B JKU3HM YEJIOBEKAa M
COBPEMEHHOI'0 00LIECTBA;

ujelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX LIEGHHOCTEH POCCUICKOTr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLICHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELIECHUs, ODUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

0CO3HaHME JIMYHOI'O BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy Iy1Iero;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJHUTEISIM, CO3/JTAaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO
HPUHATHS LIEHHOCTEH ceMEeMHOM KU3HU B COOTBETCTBUU C TpaauLMsIMU HapooB Poccun;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

HOHUMAaHHE HMOLMOHAIIBHOTO BO3/IEHCTBUS )KUBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE IPOSIBIISATH
Ka4yecTBa TBOPUECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, (OPMHPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOLMOHAJIBLHOIO 0J1aronoJIy4yus:

MOHMMaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa KU3HU (30pPOBOE MMUTAHHE,
COOJIIOJIeHHE TUTMEHNUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryisipHass (uU3UYecKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MacHOTO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHHE TOCJEICTBUA W HETNPUSTHS BPEIHBIX MPUBBIUECK (YHOTPEOJCHUS alKOTOJIs,
HapKOTHKOB, KypeHHs);

6) TPy10BOr0 BOCTIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTH K aKTUBHOM JICATEIEHOCTH TEXHOJIOTHYECKON U COIMATILHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSTENIBHO BHIMOIHATE TAKYIO I€ATEIbHOCTD;

UHTEpEC K Pa3NUYHbIM chepaM NMpodecCHOHAIBHOW NeATeNbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BHIOOP OyAyIIel Mpodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJe KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIBTYpbl: IMPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPYIKAIOIIEH CPEIIBI;

0CO3HAHME TNI00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MpoOIeM U IyTel UX pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpPETaeMble TIPY U3YYEHUH OMOJIOTHU 3HAHWS W yMEHUS
OpU pEIIeHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOr0AeHNe
NpaBWJI TOBEJCHHUS B TPHPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHsI B JKOCHCTEMAaX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE NEHCTBHH, NMPUHOCAIIMX BPEI OKpYKAIOIIeW MPHPOIHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOIAroNpHUsATHBIE SKOJIOTUYECKHUE MOCIEACTBUS IMpeIpUHUMAeMbIX
JIEMCTBUM U NPENOTBPAILATH UX;

HaJIMYME Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KyJIbTyphl, OIBITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B



MO3HABATEIbHOW, KOMMYHHKATHBHOM M COIMAJIBHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKd H OOIIECTBEHHOW TIPAKTUKH, OCHOBAaHHOTO Ha JMAJore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIbTYpPHI KaK CPEICTBA B3aMMOICHCTBHS
MG)KI[y JIFOABMU U ITO3HAHUA MI/Ipa;

MOHUMaHue crenuGuKu OWOJIOTHU KaK HayKd, OCO3HaHUsA €€ posid B (OPMHPOBAHHUH
paIoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [EIOCTHOTO MPEICTaBICHHUS 00 OKpYKAroIeM
MHpE Kak O ©eIWHCTBE NPHUPOABI, YEJIOBEKa W OOIIECTBA, B IIO3HAHWHM TPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH TPOoOIIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJII COBPEMEHHOW ITUBMJIM3AIMH: OOCCIICUCHUS
HOBOI'O ypOBHSI paSBI/ITI/ISI MCAULMHBI, CO3JaHUC HepCHeKTI/IBHBIX GI/IOTCXHOJIOI‘I/Iﬁ, CHOCO6HLIX
pemaTh pecypcHbie MpoOJeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA IMyTEH BBIXOJIA U3 II100aIbHBIX
IKOJIOTHYECKUX TIPOOJIEM U 00ECIICUeHUS MePexo/ia K yCTOHYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aI/IHT€p€COBaHHOCTI) B HOJIy‘{eHI/II/I 6I/IOJIOI“I/I‘-ICCKI/IX 3HaHHfI B ICJIAX ITOBBIIICHUSA 061116171
KyJbTYpbl, €CTECTBEHHO-HAy4YHOHl TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIBHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi mpu u3y4eHur OUOIJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONMydaeMble 3HAHUS JUIS aHajdu3a W OOBSCHCHWS SIBICHUI
OKPYXAIOIIeT0 MHUpPAa M MPOUCXOASIIUX B HEM HU3MEHEHUH, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJIFOUYCHUS Ha OCHOBC Hay‘-IHI)IX q)aKTOB U HUMCHIIUXCA HOdAHHBIX C ICJIBHO nonyqum[
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUC LICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTDH OCYHIGCTBJ'ISITB HpOGKTH}’IO 158
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHUN 1O OHOJOTUU B COOTBETCTBUU C IKU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ysbTaThl OCBOCHUS y4ueOHOro mnpeamera «buonorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MHPOBO33pEHMS OOYyYarOIIUXCSd MEXKAUCLUUIUIMHAPHBIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TIOHSTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu@uKy MeTo0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEpPIHUs,
ABJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (aKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaONI0eHNe, U3MEpEeHUe, SKCIEPUMEHT M JpPYTuX), YHUBEpCaJbHBIE
yueOHbIe JeicTBUs (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), 00ECIeUnBaOIINe
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh oOydaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLIUIITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4yeOHbIe JEHCTBHS B IO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOEHHsI MPOTpaMMbl CpelHEro oOIiero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OByageHne yHHBEPCAJTbHBIMH Y4eOHBIMH O3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JornyecKkue AeHcTBHS:

CaMOCTOSITENNFHO (OPMYJIMPOBATh U aKTyaJlM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHUH 3HAHUH MPUEMBI JIOTHUECKOTO MBIIICHHS (aHaIU3a, CHHTE3a,
CpaBHEHHMS, KIACCHU(PUKALUU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJOTHYECKUX TOHSATUI
(BBLAETATH UX XapaKTepHbIE PU3HAKU, YCTAHABIMBATD CBSA3U C IPYTMMU HOHATUAMM);

ONpEAENATh LENN JEATENbHOCTH, 3aJaBas HapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHHA KHUBOM
HIPUPOIbI;

CTPOUTH JIOTMUECKHUE PACCYKAECHUS (MIHIYKTUBHBIE, 1€AYKTUBHbBIE, 10 aHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHMSX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHHS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA /ISl MPEJCTABICHHs CYLIECTBEHHBIX CBS3€H U
OTHOILIEHUNA B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUYHMI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOUYHHUKAX;

pa3pabaThIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIMXCS MaTEPUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLIEHUBATh PUCKH ITOCIIEICTBUI 1A TEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUSIX pEaJbHOr0, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BBI€e HCCJIEN0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HaBbIKAMM yU€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspernieHus: npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOOB
pelIeHHs IPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB IT03HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJbI JESATEIBHOCTH I0 IOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAlUY, IPEOOPA30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyallUsiX, B TOM YHUCIE NPU
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEN, KIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOW NESITEIBHOCTH M
KU3HEHHBIX CUTYyallUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BBIIBUIATH
TUIIOTE3Y €€ PEeIIeHNUs], HAXOAUTh apIyMEHTBI [UI J0Ka3aTeIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpsl U KpUTEPUU PELICHHUS;

AQHAJIN3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHMS 3a1a4H PE3YJIbTAaThl, KPUTHUECKU OLIEHNBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh II€JICHANIPABICHHBIN MMOUCK MEpeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
poeCCHOHATIBHYIO CPELY;

yMETb TEpPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  MPAKTUYECKyl0  oOiactu
KU3HEJEATEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeUlarath OpPUTMHAIbHBIE TOJXOJbl W PELICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOLIUE allbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B UHTepHere), aHAIM3UpPOBaTh HHGOPMALMIO DPAIMYHBIX BUIOB U (QOPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynpoBaTh 3ampochl W MPUMEHSATH pa3jMuHble METOAbI IpPU IOMCKE U OTOOpe
O6uonornyeckoit HHGopMaIu, He0OX0IUMOM IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;



nproOpeTaTh OMNBIT HCHOIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMalbHYIO (OpMY NpPEACTaBICHUS OMOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4yHbIH S3bIK B KauecTBE CpeAcTBa IIpU paboTe ¢ OMOJIOrHYECKOMH
uHpopManrell: TPUMEHITh XUMHYECKHe, (PU3MYeCKHe U MaTeMaTU4eCKUe 3HAKU U CHMBOJIBI,
bopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, MCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABAHUSA M 3allMThl UHGpOpMaLMK, HH(OPMAIIMOHHON
0€30MacCHOCTH JINYHOCTH.

OBJaileHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSAMU:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIUU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIM JUCKYCCHM IO CYLIECTBY 00OCYykJIaeMoil TeMbl (YMEHHUE 3ajaBaTh BOIIPOCHI, BBICKA3bIBaTh
CYX/IEHUS OTHOCHUTENIBHO BBIIIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBaTh WHTEPECHl U
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIIMKTHBIX CHUTyalllid, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIAJICTh PA3MUYHBIMH CIIOCOOaMH OOIIEHHS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JpYyTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMyJIpPOBATh CBOU BO3PAXKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasl JeATeJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaIbHON pabOThHl HpU
peleHny OMOIOrnYeckoi npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS PHU peLIeHUH yueOHO 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NIEHCTBUH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUN, pACIIPENENISTh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PaOOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaKJIOT0 Y4aCTHUKA KOMaH/bI B OOLIUIl pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHHMBePCAJIbHBIMH PeryJsiTHBHBIMU AefiCTBUAMM:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpoOJieM M UX pelIeHus B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYINKax IO OTHOLIEHWIO K >KMBOM IMPHUPOJE, CBOEMY 3J0POBBIO M 370POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIBHYIO JESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHUPOBaTh COOCTBEHHBIE 3a7ayll B OOpa30BATEIHHOM JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOJIEMbI ¢ YUETOM UMEIOLINXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;



pacuIMpATh paMKH y4eOHOr0 IpeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOH SPYAUIIMH B PA3HBIX 00JaCTAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HaBBIKAMU [103HABAaTEIbHON pedUIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIIUTENBHBIX POIECCOB, X PE3yJIbTATOB U OCHOBAHMIA, UCTIOIb30BATh MPUEMBI pedIeKCuu
JUIsl OLIEHKU CUTYyalluu, BBIOOPA BEPHOT'O pEILEHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB JAESITEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

IpUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl ocBoeHus nporpammel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue uist yueOHoro npeamera «buosiorus» HaydHble 3HaHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTYaLUAX, & TAKKE B peaIbHbIX dKU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 FoJJaM 00y4eHusl.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» ¢ 10 knacce nonxHbI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOE€KHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpP)KaHNE OMOJOTMYECKHX TEPMUHOB M MOHATUH: *U3Hb, KIETKa,
OpraHusM, MeTa0ou3M (0OMEH BEIECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (CaMOperyJisius),
YpOBHEBass  OpraHW3alUsi  JKUBBIX  CHCTEM, CaMOBOCIpPOM3BEIEHHE  (pEempOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaraTb OHOJOTMYECKHEe TEOpUH (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJibHasl JI0TMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBwiioBa) u yueHus (0 eHTpax MHOT00Opa3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacteHuil H. U.
Bagunosa), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K SKMBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAayYyHOTO MO3HAaHUS B OMOJOTMH: HaONIO/JEHHWE U ONMCAaHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHHM, OpraHM3alus W IPOBEICHHE OHOJIOTMYECKOTro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIONYYEHHBIX PE3YJbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHME BBLIEIATH CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK NPOKApUOT U DYKapHuOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: 0OMEHa BEILECTB U
NPEBpaIlCHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MelH03a, OIJIOJOTBOPEHUS], PA3MHOKEHUS, WHINBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);



yMEHHE MPUMEHAThH MOITy4YCHHbIE 3HAHUS JIJIs1 00BSCHEHUS OMOJIOTHYECKUX IMPOILIECCOB U
SIBIICHUH, 1711 IPUHATUS IPAKTUIECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbIO O0ECTICUeHUs
0€30MacHOCTH CBOEro 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TOBEJECHHUSI B OKPYXAaoIlell NPUPOAHON cpene, NMOHMMAaHHWE HEOOXOIUMOCTH
UCIIOJIb30BAaHUsl JOCTUKEHUIM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl palliOHAIBHOTO
PUPOIONOIB30BaAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TIE€HETHYeCKHE 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpEeILIMBaHKE, CLETUICHHOE HAClIe0BAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTSL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOMOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATh WH(OOPMAIHMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TCEBIAOHAYYHbIEe 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOi MH(OpPMANNK, HAYYHO-TIOMYJIIPHBIC MaTEPHAIIbI), STHUYECKHUE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOmeHus, 00o00Imas
Ouonoruueckyro HMHGOpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO npenmMeta «buonorus» 6 11 knacce nomKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAay4YHOTO 3HaHUS
€CTCCTBCHHBIX HayK, B (DOPMHpPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATh CO/ICPKaHUE OMOTOTHYECKUX TEPMUHOB U MOHSITHIA: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpbl) 3BOJIONUHU, IMPUCIOCOOICHHOCTh
OpraHU3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOPbl, HSKOCUCTEMa, NPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MMUTaHUs, SKOJIOrHUecKas upamuaa, OuoreoreHos, ouocdepa;

yMEeHHe Wu31araTh Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHud u nyted sBomtounu A. H. CepepuoBa, yueHus o
o6uocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOAaMH HAyYHOTO TMO3HAHUS B OMOJOTHH: HAONIOJCHUE W OMHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWW, OpraHu3alus M MpOBEJEHHE OHOJIOrHYEeCKOro
AKCIIEPUMEHTA, BBIJIBIDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAyEMbIMU
BEITMYMHAMU, OOBSCHEHHE IOTYYEHHBIX PE3yJIbTaTOB, HCIOJIH30BAHHBIX HAYUYHBIX MOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeTIaTh BBIBO/IbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIICTSATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUSI OMOJOTHUYECKUX O0BEKTOB: BUJIOB,
HOMYJIAUN, TPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPHUCIIOCOOTCHHOCTH OPTaHU3MOB, JEHCTBHS IKOJIOTUYECKUX (PAKTOPOB Ha
OpraHU3MBI, IIEpPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOIIOTeHHBIX U3MEHEHUH B
DKOCHCTEMax CBOEM MECTHOCTH, KPYrOoBOpPOTa BEHIECTB M OHWOT€OXMMHUYECKUX IMKIOB B
ouocdepe;

YMEHHE MPUMEHATH MOTY4YCHHbIE 3HAHUS 7Sl O0BSCHEHUS OMOIOTHYECKUX MPOIECCOB U
SIBJICHHM, 1711 TPUHSATHUS MMPAKTUUECKUX PEIICHUI B TTOBCEIHEBHOM KU3HHU C LIETBI0 00eCTIedeHUs
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPYXKAIOLIUX JIIOJIEH, COONIOJIEHUSI HOpM
rPaMOTHOTO TOBEACHHUS B OKpYXarolled NpUPOAHONH cpele, NOHMMaHHE HeOoOXOIUMOCTU
HCIIOJIb30BaHUS JIOCTH>KEHU I COBPEMEHHOM OuoJI0THH JUTSt palMOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE peliaTh 3JeMEHTapHble OMOIOTHYECKHE 3aJayd, COCTaBJATh CXEMBI MepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (1IeTH MUTaHus);



YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M NpaKTHYeCKHue padoThl, COOIIONATh MpaBWIA HPU
paboTe ¢ y4eOHbBIM U 1a0opaTOpHBIM 000pPYI0BAHUEM;

yMEHHE KPUTHYECKH OIIEHHBATh M HHTEPIPETHPOBATH HH(OPMALNIO OHOIOTHYECKOTO
COZICPKaHMsI, BKJIIOYAIOILIYIO TICEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBOi WH(OPMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh IIIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMUPOBATH IO OTHOLICHUIO K HUM COOCTBCHHYIO
TIO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IIMCHbMEHHbIE M YCTHBIE COOOIIEHMs, 0000mas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
p/m  PAICIOBHTEM Bcero KP nap o0pa3oBaTe/bHbIE
NPorpamMmbl
pecypcsbl
bu6mmoreka [IOK
! buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) ’KuBbie cucTeMbl U UX 1 bubmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB U 3 1 bubnuorexa [JOK
CTPOCHUE KJIETKU https://m.edsoo.ru/7{41c292
4 KuznenesTenbHOCTD 6 bubnuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
5 mmumeyanmos 5 | | Bubmorera LIOK
FHBHLY https://m.edsoo.ru/7t41¢292
pa3BUTHE OPraHU3MOB
o | Bemmmemomn | s mere LOK
' https://m.edsoo.ru/7t41¢292
OpraHu3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnunoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7t41¢292
8 PesepBHOE Bpems 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO 34 0 4
YACOB I1O ITPOTPAMME
11 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
HaumenoBanue
Ne (uudposrie)
n/n PAIICIOR 1 TEM Bcero KP P oOpasoBaTe/IbHbIE
NpOrpamMmbl
pecypchl
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
OMOJIOTHS https://m.edsoo.ru/7f41cc74
2 pasmie ot na 9 o5 | Dndmoresa LIOK
geMne ' https://m.edsoo.ru/7f41cc74




3 Opranusmsl 1 5 1 bubnmoreka [JOK
OKpYy>Karolas cpena https://m.edsoo.ru/7f41cc74
¢ xomommcoxme 9 Butimiorera LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6mmoreka [JOK
> Peseparoe Bpevs 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 75
YACOB I10 I[TPOTPAMME '

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N/ T KonuyecTBo yacos
° n/m eMa ypoka Beero | KP p

1 buosorus B cucreme Hayk 1
MeTtobl o3HaHus xuBor mpupobl. [Ipaktudeckas

2 pabota Ne 1 «/cronp30BaHue Pa3IMYHBIX METOIOB 1 0.5
MIPU U3YYEHUH OMOJIOTUYECKUX 0OBEKTOBY

3 buonoruueckue cuctemsl, IPOLECCH U UX U3yUEHUE 1

4 XUMUYECKUI COCTaB KJIETKU. Bojga u MuHEpanbHbIe 1
COTH

5 benku. CoctaB u cTpoeHue 0eIKoB 1
depMeHThl — OHOJOTHYECKHE KaTaTu3aToOphI.

6 Jlaboparopuas padota Ne 1 «3yuenue 1 0.5
KaTaJIUTUYECKOM aKTUBHOCTH ()epMEHTOB (Ha '
MIpUMepe aMUJIa3bl WK KaTaiaasbl)»

7 Vraesonasl. JInmmaer 1

8 Hyxneunosbie kucinotsl. AT® 1

9 Hcropus u metoas! nzydeHus kinetku. Kierounas 1
TeopuUs

10 KiteTka kak 1esnoctHas xKuBas CHCTEMA 1
Crtpoenue rykaproTuyeckoi kietku. JlabopaTtopnas

11 pabota Ne 2 «/I3yueHue CTpOECHUs KIETOK pacTeHUH, 1 0.5
KUBOTHBIX, TPUOOB U OaKTEpUil 01 MUKPOCKOTIOM
Ha FOTOBBIX MUKPOIIpENnaparax U UX OMUCaHUE»

12 OOMeH BelecTB WM METab0JIn3M 1

13 @dorocuHTE3. XEMOCHHTE3 1

14 DHepreTu4eckuii oOMeH 1
JKuzHeHHbIN UK KIeTKU. [lenenne kineTku. MuTos.

15 JlaGopatopnas pabora Ne 3 «Habmonenne Muto3a B 1 0.5
KJIETKaX KOHUMKA KOPEIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

16 buocuntes 6enka. Peakius MaTpuyHOro CUHTE3a 1

17 Tpaucsiust — OuocuHTe3 OenKa 1

18 Hexnerounslie popMbl )KU3HU — BUPYCHI 1

19 @opMBbl pa3MHOKEHHS] OPTaHU3MOB 1




20 Meiio3 1
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

71 OmnonorBopenue. JlabopaTtopuas padora Ne 4 1 0.5
«M3yuenue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX
MHUKpOIpenaparax»

22 NuauBuiyaabHOE pa3BUTHE OPTaHU3MOB 1

73 I'eneTnka — HayKa O HaCJIEICTBEHHOCTU U 1
W3MEHYMBOCTH

o4 3aKOHOMEPHOCTH HACJIEA0BaHUs IPU3HAKOB. 1
Monoru0puaHoe cKpeluuBaHue

75 JurnOpunHoe CKpeuBanue. 3aKOH He3aBUCHMOTO 1
HaCJIeIOBaHUs MPU3HAKOB
CuerieHHOE HacleZJOBaHUE MTPU3HAKOB.

26 JlaGopatopnas pabora Ne 5 «M3y4enue pe3ynbTaToB | 0.5
MOHOTHOPUAHOTO U AUTHOPUAHOTO CKPEIIUBAHUS Y
Ipo30(HITBl Ha TOTOBBIX MUKPOIPENapaTaxy

7 I'eneruka nona. HacnenoBanue npu3HaKoB, 1
CIIETJIEHHBIX C MOJIOM
N3menunBocTh. HenacnencrTeenHass N3MEHYHBOCTb.

73 Jlaboparopuas padota Ne 6. M3ydenue 1 0.5
MOAU(PUKAIIMOHHON U3MEHUNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTI'O Psifia U BApUALIMOHHON KPUBOW»
Hacnencrennas nameHunBocTh. JlabopaTopHas

29 pabota Ne 7. «AHanu3 MyTanuii y 1po30Quisl Ha 1 0.5
TOTOBBIX MUKPOTIpEnapaTax»

30 ['eneTnka yenoBeka 1

31 PezepHblit ypok. O0o0meHue no reme 1
«HacnencTBeHHOCTh U U3MEHYUBOCTh OPraHU3MOB)

32 Cenekiusi Kak HayKa ¥ TpoIecc 1

33 MeTo/ibl U JOCTUKEHUS CEIEKIIMU PACTEHUN U 1
KUBOTHBIX

34 broTtexHoI0rUs KaKk OTpacib MPOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
11 KJIACC
No 11/ T KoumnuecTBo yacos
e ema ypora Bcero KP P

1 OBOJIFOLIMS U METOJIbI €€ U3y4YECHHS 1

2 Hcrtopus pa3Butus npeacTaBieHuil 00 IBOTIONNUN 1

3 MUKpPO3BOTIOLIMS 1
[Tomynsius kKak neMeHTapHas eJUHHUIA BUIa U

4 sBomonnu. JlabopatopHas pabora Ne 1 «CpaBHeHue 1 0.5
BUJIOB 1O MOP(HOJIOTHYECKOMY KPUTEPHIO»

5 JIBuoky1iue cuibl (35eMeHTapHbIe (PakToph) 1
9BOJIIOLIMH

6 EctectBenHsblit 0T00p U ero Gpopmbl 1




Pe3ynbraThl 3BONIONMHN: TPUCTIOCOOIEHHOCTh
OpraHu3MoB U BUJI000pa3oBanue. JlabopaTopHas

7 pabota Ne 2 «Onncanue mpucrnocodIeHHOCTH ! 0-5
opranusma 1 e€ OTHOCUTEIILHOTO XapaKTepay

8 Hanpasienust 1 myT MakpO3BOJIIOIUU 1

9 HeoOpatumocTs 3BosIOLINMN 1

10 Hctopust sxu3Hu Ha 3emiie U METObI €€ N3yUEHUsI 1

11 ['unoTe3sl NPOUCXOKACHUS )KU3HU HA 3eMIie 1

12 PazButue xu3HM Ha 3eMJIe MO 3paM U epuoam 1
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBHOTO U

13 KUBOTHOTO Mupa. [IpakTraeckas padora Ne 1 1 0.5
«M3y4yeHne uCKONaeMbIX OCTaTKOB PACTCHUHN U
KUBOTHBIX B KOJUICKIIMSIX)

14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa 1

15 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) 1

16 JIBroky1ue cuiibl ((pakTopbl) aHTPONOTeHE3a 1

17 OCHOBHBIE CTaIUU 3BOIIOLNH YEJIOBEKA 1

13 YenoBeueckue pachl U IPUPOHBIE aAaNTaluu 1
YeloBeKa

19 PesepBHrlil ypok. O6o01IeHHE 110 TeMe 1
«BoO3HUKHOBEHHE U pa3BUTHUE )KU3HU HA 3eMJIe»

20 DKOJIOrus Kak HayKa 1

21 Cpenbl 00MTaHUS U SKOJIOTHYECKHE (haKTOPHI 1
Abuornyeckue pakropsl. JlaboparopHas pabora Ne
3. «Mopdonoruyeckue 0COOEHHOCTH PACTEHUN U3

22 pa3HbIX MecT obuTanus». JJaboparopnas padora Ne 1 0.5
4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB
KoJIeycay

23 buotnueckue hakTopsl 1
DKOJIOTHYECKHE XapaKTEPUCTUKU MOITYJIAIUH.

24 [Tpaktrueckas padota Ne 2 «Iloacu€r mioTHOCTH 1 0.5
MOMYJISIINI pa3HBIX BUJOB PACTEHUI»

25 Coo0riecTBa OpraHu3MOB — OHOIEHO3 1

26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1

27 OCHOBHBIE MIOKA3aTENIN IKOCUCTEMBI. DKOJIOTUYECKUE 1
nupamuibl. CBoiicTBa skocucteM. Cykueccus

28 [IpupoIHBIE S3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rimobanbHas sxocucTeMa 3eMiu 1

31 3aKOHOMEPHOCTH CYILIIECTBOBaHUs Ouochepbl 1

32 YenoeuecTBO B Onochepe 3eminn 1

33 CocyiiecTBoBaHHE IPUPO/IBI U UEIOBEYECTBA 1

34 PesepBHbIit ypok. O600mmenne temsl «Coob1iecTBa u 1
9KOJIOTHUECKHUE CUCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero o001ero odopasoBaHus

CdopMupoBaHHOCT 3HAHUH O MECTE€ M POJU OUOJOTUU B CHUCTEME
HAay4yHOIO 3HAaHUSA €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KAapTUHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOexHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTHH; (DYHKIMOHAIBHOW TI'PaMOTHOCTH
4eJI0BEKa JJIs PelIeHUs )KU3HEHHBIX 3a/1a4

YMeHHE pacKphIBaTh COJACpKAHUE OWOJOTHYCCKUX TEPMHUHOB H
MOHSTUH: KU3Hb, KJIETKA, OPraHu3M; MeTaboIn3M (0OMEH BELIECTB U
NpEeBpalleHHe SHEPrUr), TOMEOocTa3 (caMoperyssiius), ypOBHEBas
OpTaHMU3aIHs KUBBIX CHCTEM, CAMOBOCITPOU3BEICHUE (PEIPOTYKIINS),
HACJICJICTBEHHOCTh, HK3MEHYMBOCTh, POCT M Pa3BUTHE

YMenue  uznaratb ~ Ouonoruueckue — Teopud  (KJIETOYHas,
XpOMOCOMHasl, MyTanuonHas), 3akonbl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 UeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KyJbTypHbIX  pactenuii H.M.  Basuiosa),
OINPEEIATh IPAHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMmenue BJIaACTb MCETOAAaMM HAYYHOI'0 IIO3HAHUA B onosorun
(HaOJroieHHE M ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBICHHIA;
OpraHu3aiisi W TIPOBEJICHHE OWOJIOTUYECKOTO OKCIEPUMEHTA,
BBIJIBUKEHWE  THUMOTE3bl;  BBIABICHME  3aBUCHMOCTH  MEXIY
HCCIICOYCMBIMHA BE&INMYMHaAMU, 00BsICHEHHE IMOJIYUCHHBIX
pe3yJbTaTOB, HCIOJIB30BAHHBIX HAYYHbIX MOHATUH, Teopuil u
3aKOHOB; YMCHHC [€J1aTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX
pe3yJIbTaTOB)

VMeHHe BBIACTATH CYIIECTBEHHBIE NPU3HAKH BHUPYCOB, KIIETOK
MMPOKAapuoOT MW JYKAPUOT, OAHOKJICTOYHBIX W MHOT'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH MpOIECCOB OOMEHa BEUIECTB |
NpeBpaIleHHs] YHEPIrHH B KJIETKE, (DOTOCHHTE3a, MIACTHYECKOTO U
JHEpreTnyeckoro oOMeHa, XEMOCHHTe3a, MHUT03a, Meko3a,
OIIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, HHIWBHUIYaJIbHOT'O Pa3sBUTHA
opraHusma (OHTOIeHe3)

YMeHue [NpUMEHATh TOJy4YeHHble 3HAaHUSA Ui OOBSICHEHUs
OMOJIOrMYECKUX MPOLECCOB U ABJICHUH, sl IPUHATHS MPAKTUYECKUX
pelieHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30MacCHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJEH,
COONIIOJIEHUs] HOPM TpaMOTHOTO TOBEACHHMS B OKpY’Karouen
MPUPOJHON cpene; MOHMMaHUuE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTMDKEHUIH COBpeMEHHOW OuojoruM H OHWOTEXHOJNOTUH  JUIs
PalMOHAIBHOTO MPUPOIONOIB30BAHUS

YMmenune peiaTth 3JICMEHTAPHBIC I'CHETUYCCKUE 3aJa4ud Ha MOHO- U
III/II“I/I6pI/IIlHOe CKPCIIMBAHUE, CICIIJICHHOC HACIICJOBAHUEC,; COCTABJIATDH
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CXCMbI MOHOFI/I6pI/I,Z[HOFO CKpCUINBaHUA JUIA MMpCaACKa3saHus
HACJICOJOBAaHUs IIPU3HAKOB Y OPraHMu3MOB

VMeHHE BBIIONHATH J1a0OPAaTOPHBIE M TPAKTUYECKUE DPadOTHI,
coOmoaTh TpaBwia mpu padore ¢ y4eOHBIM M JIAOOPATOPHBIM
000pyI0BaHHEM

YMeHHe KPUTHUCCKH OLICHUBATh U HHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOTO  COACPXaHMS, BKIIOYAIONIYI0 TICEBIAOHAYYHBIC
3HaHWS W3 Pa3IuYHbIX HCTouyHHUKOB (CMMU, HaydHO-IIOMYJIspPHBIC
MaTepuaibl); ITUYECKUE aCMEeKThl COBPEMEHHBIX WCCIEIOBAaHUN B
OuoJa0oruy, MeguIKHe, OMOTEXHOIOTHU

VYmMmenue CO31aBaTb COOCTBEHHBIE MMChbMEHHEIE U YCTHBIC COO6H.I€HI/I$I,

0000111251 OMOTOTHYECKYI0 MHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCII0JIb30BATh MOHITUIHBIN anmapaT OHOJIOTHH

11 KJIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeaHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe U POJId OMOJOIMU B CHUCTEME
HAyYHOTO 3HAHMSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHMHBI MUPAa U Hay4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW TI'PaMOTHOCTH
4eJI0BEeKa JJIsl PEeLIeHUS )KU3HEHHbIX 3a/1a4

YMeHne packpbiBaTh COACp)KaHWE OMOJOTUYECKUX TEPMUHOB U
HNOHATHUI: BUJ, MOMYJISALNS, T€HO(POH, IBOJIOLUS, JBIKYIIUE CUIIBI
(dakTopsr) HBOJTIOIINH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BUJ000pa30BaHUE,  HKOJOTMUYECKHEe  (DAKTOphl,  HKOCUCTEMA,
NPOAYIEHTHI,  KOHCYMEHTBI,  PENyIEHThl, IEMd  I[UTaHHA,
HKOJIOTHYECKas MMpamuia, OMoreoreHos3, onocdepa

YMeHue uznaratb OMOJIOrMYECKUe TEOPHH (IBOTIOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apossimeBoro cxojactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHui u mytei sBomonnu A.H. CeBeprioBa, yueHus
o Ouocdhepe B.M. Bepnaackoro), ompenensiTb TpaHUIBl HUX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiageTb MeETOJaMHM HAy4YHOTO TIO3HAaHUS B OHOJIOTMH
(HaOro/IeHNe W OTNMCAHMUE JKUBBIX CHUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHu3alsi M TPOBEJCHHE OMOJIOTHYECKOTO OSKCIEPUMEHTA,
BBIIBIDKEHHWE  TUIIOTE3bl;  BBISIBJICHHE  3aBUCHUMOCTH  MEXIY
U CCIIEy EMBIMU BEJIMYMHAMH, 00BsICHEHHE MOJTYYEHHBIX
pe3yabTaTOB, HCIIOJNIB30BAaHHBIX HAYYHBIX MOHATHH, TEOpUH U
3aKOHOB; YMEHHME J€laTb BBIBOJbl HAa OCHOBAHMM IOJIYYEHHBIX
PE3yIBTATOB)

YMeHne  BBIIETATH  CYIIECTBEHHBIE  TMPU3HAKA  CTPOCHHS
OMONOTMYeCcKUX OOBEKTOB: BHJIOB, TOMYJALHNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTeOIleHO30B M  JKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJIEJICTBEHHON  HM3MEHYHMBOCTH,




€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHW3MOB, JCHCTBHs SKOJOTMYECKUX (DAKTOPOB HAa OpPraHU3MBbI,
IepeHoca  BEIIECTB W IOTOKAa OSHEPrMM B JKOCHUCTEMaX,
AQHTPOIIOreHHBIX HM3MEHCHHH B SKOCHCTEMaxX CBOCH MECTHOCTH,
KPYTOBOPOTA BEIIECTB M OMOT€OXUMUYECKUX LIUKIIOB B Orocdepe

YMeHue TNpUMEHATh TOJYYCHHBIE 3HAHUSA Uil OOBSCHEHUs
OMOJIOrMYECKHUX MPOLIECCOB U SBJICHUM, /IS MIPUHATHS MPAKTUYECKUX
pelieHnid B TOBCEAHEBHOW JKM3HM B IENAX OOECICUCHHS
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYKAIOLIUX JIIOJECH,
coOIOAEHUST HOPM TpaMOTHOIO IOBEACHHUS B  OKpY’Karollel
MPUPOJHON cpele; MOHMMaHUE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTMDKEHUI ~ COBPEMEHHOM  OMOJIOTMM Ui pallMOHAIBHOTO
MIPUPOJONOIB30BAHMS

VYMeHue pemarh 3JeMeHTapHble OMOJIOTMYECKUE 3ajauH, COCTABIIATh
CXEMBbI IIEpEHOCa BEUIECTB U SHEPTUU B 3KOocUcTeMax (e MUTAaHUs)

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofath MpaBuiia Npu pabore ¢ y4eOHBIM U J1a0OpaTOPHBIM
000pyI0BaHHEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COAEpkaHMs, BKIIOYAIOUIYI0 IICEBJAOHAyUYHBIE
3HaHUSA W3 pa3NU4HbIX HCcTouyHUKOB (CMU, HayyHO-mOMyJsipHBIE
MaTepHualibl); paccCMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMenue co3naBatb COOCTBEHHBIE MMCHMEHHBIE 1 yCTHBIE COOOIIIECHMS,
0000111251 6MOTOTHYECKY0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,
IrPaMOTHO MCIOJIB30BaTh OHATUHHBIN armapar OMOJIOTHI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeM bIil 3JIEeMEHT CoAcpiKaHusA

buosiorus kak Hayka

1.1

buonorus — Hayka o >xuBoil mpupoae. Ponp Ouonorun B ¢GopMHpOBaHUU
COBPEMEHHOM Hay4YHOH KapTuHbI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

MeTtoibl TO3HAHMS KUBOW MPUPOJBI (HAONIOAEHNE, SKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccu(uKkanus, MOJENIUPOBaHUE, CTaTUCTHYecKass o0paboTka
JTAaHHBIX )

JKuBBIle ccTeMBI 1 UX opraHu3anus

2.1

2.2

KuBble cucteMbl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus ouosnoruu. CoiicTBa
OuocucTeM U uX pazHooOpasue

YpoBHU OpraHu3alnu OMOCHCTEM: MOJIEKYJIIPHO-TEHETHUYECKHH, KIETOUHBIMH,
OpraHU3MEHHBIN, TOMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIN

3.1

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE DIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMEHTEI. BOJIa U MUHCpPAJIIBHBIC BCHICCTBA. CDYHKIII/II/I BOJbI H
MHUHCPAJIBbHBIX BCIICCTB B KIICTKC. HozmepncaHI/Ie OCMOTHYECKOro OanaHca
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benku. CoctaB u ctpoeHue OenKoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3amennMble ¥ 3aMEHUMbIE AaMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB.
YPOBHU CTPYKTYpPBI OETKOBOW MOJIEKYJIBI (TIEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEpTHYHAs CTPYKTypa). XMMHUYECKHE CBOWCTBa OenkoB. buomormyeckne
(byHKIHN OENKOB.

®epmenHThl — Ononornueckre Karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIHI
neHtp, cyocrtpatHas cnenuduuHocTh. Kodepmentsl. Buramuubl. Otiamuus
(epMEHTOB OT HEOPTAaHMYECKHUX KAaTaJIN3aTOPOB

VYrneBobl: MOHOCaXapusl (TIIOK03a, pub03a U Ae30KCHpr003a), Aucaxapubl
(caxaposa, JlakTO3a) M MOJUCaxapuibsl (Kpaxmai, TJIMKOTEH, LEeJUTI0I03a).
buonornyeckue GpyHKINU yTraeBo1OB.

Jlunuasl:  TPUTIAULEPHUIBl, cTepounsl, Qochomununel. ['mapoduiabHO-
ruapodoOHble cBoiicTBa. buonornueckue ¢ynkumm smnunoB. CpaBHeHHE
YIJIE€BOAOB, OCJIKOB U JIMIUIOB KaK HCTOYHUKOB SHEPTUU
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Hyxuennosslie kucnorsr: IHK n PHK. Hykneotnibl — MOHOMEpBI HyKJIE€MHOBBIX
kucnot. Crpoenne u ¢ynkuuu JIHK. Crpoenue u ynkumu PHK. ATO:
CTpOCHUE U (PYHKIHH

3.5

uTosnorus — Hayka o kierke. Knerounas teopusi. MeToapl H3y4eHUsl KJIETOK

3.6

3.7

Knerka kak 1enoctHas xuBas cucrema. OO1ue Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MeMmOpana, moiekynsl JJHK kak reHermueckuii anmapar, cucrema
CHHTe3a Oenka

TuMbI KJIETOK: yKapuoTH4ecKas U npokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuornyeckol kinerku. Kierounas crenka Oakrtepuil. CrtpoeHue
9yKapuoTH4ecKoil kiaeTku. OCHOBHbBIE OTIMYUS PACTUTEIBHOU, KUBOTHOM MU
TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, HMX
¢ynkuun. [Tnazmarnyeckas memOpana, e€ coiicTBa U pyHkuuu. LluTornazma u
e€ opra"ouapl. OgHOMEMOpaHHbIE OPraHOMIbI KIJIETKU: 3HJOIUIa3MaTHYecKas
cetp (OIIC), ammapar T'onbmku, nu3zocoMbl. I[lodyaBTOHOMHBIE OpraHOM[BI
KJIETKWA: MATOXOHAPUH, IutacTuAbl. [IponcxoxaeHne MUTOXOHAPUN U IIACTHI.
Buapr mnactun. HemeMOpaHHble OpraHoWbl KIETKU: pHOOCOMBI, KIETOUHBIN
LIEHTP, PECHUYKH, )KI'YTUKH. DYHKIIUU OPraHOMUIOB KJIETKH. BKiItoueHust

3.9
3.10

4.1

4.2

Anpo — perynsatopHblii neHTp kieTku. CTpoeHHe siapa: siiepHas o00JiouKa,
KapuoIlIa3Ma, XpOMAaTUH, SAPBIIIKO. XPOMOCOMBI

TpchnopT BCIICCTB B KJICTKC
H(I/ISHCI[GSITGHBHOCTL KJICTKHN

OOMmeH BelecTB, UM MeTa00JINM3M. ACCUMMWISIINS (IUTACTUYECKUN OOMEH) U
TUCCUMUIIALINSA (PHEPreTUYeCKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca
MeTabonu3ma. Tumbsl oOMeHa BeriecTB: aBTOTpO(dHBIN U rerepoTpodHbIil. Poib
(epMeHTOB B OOMEHE BEIECTB U MPEBPAILIEHUH YHEPTUU B KIETKE

®orocunTtes. CBeroBas u TeMHOBas (pa3wl porocuHTe3a. Peakuuu Gporocunresa.
DddexkTuBHOCTL HoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3A IS KU3HU Ha 3emIle.
BrnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €O
IIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEeMOCHHTE3UpYIOlie OakTepuu. 3HAYEHHE XEMOCHHTE3a s
JKU3HU Ha 3emiie
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DHepreTHYecKuii oOMeH B KJeTKe. PaciiernsieHue BemecTB, BBIJICICHUE U
AKKyMYJIMPDOBaHHE DJHEPIUM B KJETKe. OJTambl JHEPreTHYEeCKOro oOMeHa.
I'mukomn3. bpoxenne n ero Buasl. KHCIOpOJHOE OKUCIEHHUE, WIH KIETOYHOE
neixanue. DPGEeKTUBHOCTh SHEPTeTUIECKOr0 0OMeHa




4.4

4.5

5.1

Peaknun  marpuuHoro cuHTe3a. [eHermdeckas wuHbpopmamms u JHK.
Peanuzamnus renerndyeckoit nHGopManuu B KieTke. [ €HETHYECKUH KOO U €ro
cBoiictBa. Tpanckpuniws — matpuunbiii cuate3 PHK. Tpancnsmus — Ouocunres
oenka. KogupoBanne aMiMHOKHUCIIOT. Postb pubocoM B OMOCHHTE3€E OeiKa

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS W KHU3HEICATCILHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX U YENOBEKAa, BbI3bIBAEMbIC
BUpycamu. Bupyc nummynonepummura yenoseka (BUY) — Bo3oynurens CITM/a.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUA

Paszmuoxkenue u HHANBHUAYAJIBbHOC PA3BUTHC OPraHH3MOB

Kierounslii UK, WX >KU3HEHHBIM LUK KIeTku. MHTepdaza u MHTO3.
[Ipoueccel, nmporekaromue B uHTEpdase. Perumkamnuss — peakius MaTpHIHOTO
cunreza JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTUIONAHBIE ¥ TaIUIOMIHBIA  XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIBL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYAJIBHOTO pPA3BUTUS
OpraHU3MOB.

Henenne knetkun — murto3. Ctaguu muto3a. [Ipomeccsl, npoucxonsnime Ha
pa3HBIX CTAAUSAX MUTO3a. BUOJOrHYECKHI CMBICII MUTO3a

5.2

CDOpMBI Pa3MHOKCHHUA OPraHHU3MOB!: 0ecIojIoe U II0JIOBOE. Bunapl Oecmojioro
PASMHOXCHUA: ACJIICHHUC HAJABOC, ITOYKOBAHHMEC OAHO- M MHOI'OKJICTOYHBIX,
cnop006pa30BaHHe, BCICTaTUBHOC Pa3MHOXKCHHC. I/ICKYCCTBGHHOG
KIIOHMPOBAHUC OPraHM3MOB, €0 3HAYCHHUEC JJIA CCIICKIINU

5.3

54

[TosoBOE pa3MHOKEHUE, €T0 OTIIMYHUS OT OECITONIOTO.

Meiio3. Craguu Meiiosa. Ilporecchl, mpoucxonsiiye Ha CTaausx Menosa.
IToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buosnornyeckuii cMbICa U
3Ha4YeHHE MeHo3a

["ameTrorenes — mporecc 06pa3oBaHuUs MOJOBBIX KIETOK y )KUBOTHBIX. [o10BBIE
JKEJIC3bl: CCMCHHHUKU U ANYHUKU. O6pa3OBaHI/Ie N Pa3sBUTHUC ITOJIOBBIX KJIICTOK —
ramer (CriepMaTo30H/1, SIMIEKIeTKa) — criepMaTorenes u ooreHe3. OCoOEHHOCTH
CTPOCHUS SHIEKIIETOK U criepmato3onoB. OmnonorBopenue. [lapreHorenes

5.5

6.1

WumuBuayansHoe  pa3BuTHE  (OHTOT€HE3). OMOpHOHANIbHOE  pa3BUTHE
(sMOpuorenes). Dtarnbl SMOPUOHAIBLHOTO PA3BUTHSL Y IO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisanus, opranoreHes. IloctamOpuonansHoe pazsutue. TUIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (JIM4uHOuYHOE). BrinsHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPbI, CHOCOOHBIE BBI3bIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButne pacteHuil. OHTOreHE3 LBETKOBOI'O PACTEHMs: CTPOCHHE
CEMEHM, CTAJANH Pa3BUTHS

HacnencTBeHHOCTh M H3MEHYHUBOCTD OpraHnu3MoOB

IIpeamer n 3agaun reneTuku. Vicropus pa3BuTus reHeTHKU. Bxitag poccuiickux
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHKH
(ruOpUAOTOTUYECKHM, IMTOTEHETUYCCKUN,  MOJCKYJSIPHO-TEHETHIECKU ).
OcHOBHBIE T€HETUUECKUE TIOHATHUS. [ €eHeTUUEeCKask CHMBOJIMKA, HCIIOJIb3yeMasi B
cXemax CKpelINBaHUI

6.2

3aKOHOMEPHOCTH HACJEIOBaHMs NPU3HAKOB, yCTaHOBJIEHHbIe I. MeHenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH €AMHO00pa3usi THOPHIOB IEPBOTrO
nokosieHus. [lpaBuio nomuHHMpoBaHMs. 3aKOH pacIICTJIEHUS TPU3HAKOB.
I'nnore3a yncroTs! ramer. IlogHOE M HENMOTHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCUMOIO HACeI0BaHUs MPU3HAKOB.
[{uToreHeTu4yecKue OCHOBBI JUTMOPHUIHOTO CKpEIIMBaHUS. AHaTU3UpYOIee




6.3

6.4

6.5

CKpCIIUBaHUC. Hcnonw3oBaHue AHAJIU3UPYIOIICTO CKpCHIUBaHUA JUIA
OnmpeaAcCIICHUA I'CHOTHUIIA ocobu

CueruieHHOE HacliemoBaHue npu3HakoB. Pabora T. Moprana 1o cuerjiecHHOMY
HacJe/J0BaHMIO TeHOB. HapyieHue cuemieHuss TE€HOB B pe3yJibTare
KpOCCHUHTOBEpa. XPOMOCOMHAsl TEOpUsS HACJIEICTBEHHOCTH. | eHeTHYecKue
KapThl.

I'enetnka moma. XpoOMOCOMHOE OMpe/eieHHEe Mojia. AyTOCOMBI M TIOJOBBIC
XpoMOcOMBbI. ['oMoramMeTHble M TeTeporameTHsie opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

M3MeHunBOCTh. Buabl N3MEHYMBOCTH: HEHACJICACTBEHHAs U HACJICICTBEHHAS.
Ponp cpenbl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTUKA
MOJIU(PUKALMOHHON H3MEHYMBOCTU. BapualnmoHHBIA psag M BapualOHHAs
kpuBasi. Hopma peakuum npusHaka. KoimMuecTBEHHbIE U KadeCTBEHHBIC
IPU3HAKU U UX HOpMa peakiui. CBONCTBa MOIU(BHUKALIMOHHON N3MEHUYMBOCTH

HacnencrBeHHas, WiIu TE€HOTHIIMYECKas, HM3MEHYMBOCTb. KoMOMHAaTHBHas
W3MEHYMBOCTh. Meilo3 M TOoJ0BOM Hpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTanmonHas M3MeH4YMBOCTh. Kitaccubukanus MyTtanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYUHbI MyTaluil. MyTareHHbIe
(dakTopbl. 3aKOH I'OMOJIOTHYECKUX PAJOB B HACIEACTBEHHOM HW3MEHYMBOCTHU
H.H. BaBunosa

6.6

7.1

I'enetuka uenoseka. Kapuotun demoBeka. OCHOBHBIE METOIbI TE€HETUKU
4eI0BeKa: TCHEaJIOTUYCCKHI, OJIU3HEIOBEIH, IIUTOrCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYJIIpHO-reHeTnueckuil. CoBpeMEHHOE OIlpe/ieieHne
TEHOTUIIA: IOJJHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUIIMPOBAHUE, B TOM YUCIIE C
nomoteto [II[P-ananu3a. HacneacrBenHble 3a0oyeBaHMs 4elOBEKa: M€HHbIE
00J1e3HH, OOJIE3HU C HACIIEICTBEHHOW MPEIPACIOI0KEHHOCTBI0, XPOMOCOMHBIE
6one3nu. CoMaTHUeCKUEe M TeHEepaTUBHblE MyTaluH. [IpuHIMIIBI 370pOBOTO
oOpa3a >KM3HM, JUArHOCTUKH, NPOPUIAKTUKM W JIEYEHUS TE€HETHYECKUX
0oe3HeH. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIIMHCKOW TEHETHUKH B TMPEAOTBPAIEHUN U JICYEHUH TIEHETHYECKUX
3a00JIeBaHNi YeJI0BeKa

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekuns Kak Hayka M IPOLECC. 3apOKICHHUE CENEKIUU U JOMECTHKALUS.
Vuyenne H.U. BaBumoBa o0 1eHTpax MPOUCXOXKICHUS M MHOrooOpasus

KYJIbTYpHBIX pacTeHUH. LIeHTpBI MpOUCX 0K IEHUS JOMAIIHUX KUBOTHBIX. CopT,
1opo/ia, ITaMM

7.2

CoBpeMeHHbIE METO/IbI ceNeKIUu. MaccoBblii M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM PAacTeHMM M KUBOTHBIX. OLlEHKa 3KcTepbepa. bimszkoponacTBeHHOE
ckpemyBanue — UHOpuAuHT. Yuctass nuHusg. CKpellMBaHWE YUCTBIX JIMHHM.
I'ereposuc, wim rubpuaHas cuna. HepoacTBeHHOE CKpelirBaHue — ay TOPUINHT .
Otnanénnas tubpuamsanuss u €€ ycrexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYEHUE MOJMILUIONIOB. JIOCTUKEHUS CEJIEKLUHU PACTEHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB

7.3

buotexHosoruss Kak oTpaciab NPOM3BOACTBA. [ €HHas HMHXEHEpHUsA. ITambl
co3manus pexkomOunantHo JIHK u TpancreHHbIX opranusmoB. KnetouHas
nwxkeHepus. KiietouHble KyJnbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHE
pacteHuii. KiioHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO035HCTBEHHBIX
OpraHU3MOB. DKoOJIOTHUYeCKUEe M dThudeckue npodnembl. MO — reHernuecku
MOAM(HUIIMPOBAHHBIC OPTaHU3MBbI




11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

DBOJIOLMOHHAS OUOIOTUS

1.1

DOBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa  3BOMOIMH. llajmeoHTONMOrMYECKHEe:  TOCIEIOBATEILHOCTD
IIOABJICHUA BHIOB B NaJICOHTOJIOTHUECKOM JICTOIMUCHU, TICPCXOAHLIC (bOpMBI.
buoreorpaduueckue: cxoncrBo u pazauune (GayH u Guop MaTEpUKOB H
OCTPOBOB. DMOpPHOJIOTUYECKHE: CXOJCTBA M Pa3IW4Msl SMOPHOHOB Pa3HBIX
BUJIOB  NO3BOHOYHBIX.  CpaBHHUTEIFHO-aHATOMHYECKHE:  T'OMOJOTHUYHBIE,
AQHAJIOTUYHbIE, PYJUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYJISPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACIEICTBEHHOCTH M OCHOBHBIX
MeTab0IMUECKUX MyTEH Y BCEX OPraHu3MOB

1.2

1.3

1.4

OpomonionHast  teopusi Y.  [apBuna. I[lpeamnochbuikd  BO3SHUKHOBEHMS
JapBUHM3MA. J[BIDKyIIME CHIIBI ABOJIOLMH BUAOB 10 JlapBuHy (U30BITOYHOE
Pa3MHOKECHHE ITPU OTPAHMYECHHOCTH PECYPCOB, HEONPEISIEHHAS H3MEHUIUBOCTD,
0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckast Tteopus 3Boiouud (CTD) M OCHOBHbIE €€ IOJIOKEHUS.
MuxkposBosronust. [lomynsanus kak eTMHULA BUAA U 3BOJIIOLUT

JBwxyme cuibl (PakTopbl) ABOMIOLMU BHAOB B Mpupoie. MyTallMOHHBIH
nporecc U KOMOMHATHUBHAS M3MEHYMBOCTh. [lONMy IsIIMOHHBIE BOJTHBI U Apeid
reHoB. M3omnsuus u murpanus. EcrecTBeHHbIN 0TOOp — HaMpaBISIONIMA GakTop
HBOMIONNHU. POPMBI €CTECTBEHHOTO O0TOOPA.

[IpucnocoO0aeHHOCT, OpPraHU3MOB KakK pe3yjibTaT dBojionuu. llpumepsl
MPUCTIOCOOTICHNUN Y OPTaHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun wu  BugooOpazoBanme. Kpurepun Buga. OcHOBHBIE  (HOpMBI
BH1000pa30BaHMs: TeOrpapuiecKoe, SIKOJIOTUIECKOe

1.5

2.1

2.2

Maxkpossomtorusi.  Dopmbl  3BOMOLMM:  QUIIETHYECKas, JAUBEpreHTHas,
KOHBEpIreHTHasi, napasienbHas. HeoOpatuMocTs 3BoMOIMN

Bo3HukHOBEHHE U Pa3BUTHC ) KU3HU HA 3emite

Jlonay4yHbple TpPEACTABICHUS O 3apOXKIACHUM KU3HU. HaydHbple TUNOTE3BI
BO3HUKHOBEHMSI KU3HM Ha 3emiie: aOMoreHe3 W MaHCHepMHs. XHUMHUYEcKas
3BONIOLHUS. OJKCHEPUMEHTAIIBHOE TOATBEPKACHHE XHUMHUYECKON 3BOJIOLUU.
Hauanpabie sTansr 6uonorudeckoit sBomoruu. ['unoreza PHK-mupa. Tlepsroie
KJIETKH U UX 3BOJIIOLUs. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPTAHU3MOB

Pa3Butne xu3Hu Ha 3emusie mo 3pam u nepuojam. Karapxeid. Apxelickas u
npotepo3oiickass spel. Ilanmeo3oiickas 3pa u e€ mnepuoabl: KeMOpHICKHIA,
OPJIOBUKCKHW, CHJIIYPUUCKUW, JI€BOHCKHI, KAMEHHOYTOJbHBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, OPCKUI, MEJIOBOM.
KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOTCHOBBIN, HEOTCHOBBIN,
AQHTPOIIOr€HOBBIA. XAapaKTEpUCTHUKA KIMMara M TEOJOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOop(o3bl
y pacTeHHi U XUBOTHBIX. llosiBIeHHME, pacuBET U BBIMUpAHUE TPYII JKUBBIX
OpraHu3MOB

2.3

2.4

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue HBomouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB

DBOJIIOLMS YeIOBeKa. AHTPOMOJIOTHSl Kak Hayka. Pa3Butue npeacrtaBieHUil o
MPOUCXOXKJACHUHM YeloBeKa. MeTonbl u3ydeHusi aHtpornorene3a. CXoicTBa u
pa3nuyus 4e0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YETOBEKa.




JBmxkytue cuibl ((hakTopbl) aHTponoreHe3a. HaciencTBeHHas H3MEHYUBOCTD U
eCTeCTBeHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 XU3HH, U3TOTOBJIICHUE OPYIUN
TpY/la, MBIILJICHUE, PEUb

2.5

2.6

3.1

3.2

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTpAJOMUTEKH, YUeroBek
yMenbii, YenoBek mnpsamoxonamuii, YenoBek HeaHaepTaabCckuid, YenoBek
pa3ymHbId. Haxoaky MCKOMaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBaHUs, 00IacTh
pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

Yenoeueckue pacbl. OCHOBHbIE 0OJIbILINE pachl: €BpONEONIHAs (eBpa3uiickast),
HErpo-aBCTpaJIONHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJIHAs  (a3MaTCKo-
amMepuKaHckas). UepTsl MpUCHIOCOOIEHHOCTH IPEICTABUTENEH UYEI0BEYECKUX
pac K YCIOBHUSM cCyllecTBOBaHMs. EnuHCTBO denoBedyeckux pac. Kpuruka
pacusMma

OpranusMsl 1 OKpysKarolas cpeaa

OKoJorus Kak HayKa. 3aJladyd U paslelibl SKOJIOTMU. MeToasl 9KOJIOTH4EeCKUX
uccienoBaHuil.  Dkosiornyeckoe — MupoBo33peHue.  Cpenpl  oOUTaHUA
OpPraHM3MOB: BOJHAs1, HA3€MHO-BO3yIlIHAsl, [I0YBEHHAsI, BHYTPHOPraHU3MEHHAas
Okonornyeckne (Qakropel. Kiaccudukammss skonormyeckunx — (HakTopos:

abuoTHYECKHe, OMOTHYCCKHE M aHTPOIOreHHbie. J[eHCTBHE HSKOIOrMYECKUX
(hakTOpOB HA OPTAHU3MBI
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AbuoTtnueckue (hakToOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. POTONEPHOAN3M.
[IpucnocoOnenus OpraHu3MoB K JIGHCTBHIO aOMOTHYECKMX (PAKTOPOB.
buonornueckue puTMsl
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3.5

4.1

buotnueckue ¢axTopsl. Buapl OHOTHUECKHMX B3aMMOACWCTBUI: KOHKYPEHIINS,
XMIHUYECTBO, NApa3uTH3M, MYTyaju3M, KOMMEHCAIU3M (HaXj1eOHHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAM3M, HEUTpaiu3M. 3HaueHHEe OUOTUYECKUX
B3aUMOJICHCTBUMN IS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTepUCTHKU  momnysauud. OCHOBHBIE — ITOKa3aTeiau
MOMYJISILUKN: YUCIEHHOCTh, MJIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JInHaMuKa YMCIEHHOCTHU MOIYJISIMY U €€ PEryIIsIus

Coo0b1iecTBa U 3KOJIOrMYECKHE CUCTEMBI

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BUIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muimeBass). Bunbl-nomuuantel. CBs3u B
OuoIeHO3e

4.2

Okosnoruueckue cucrembl (3kocucreMsl). [lonstue 00 »3kocucteme u
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IMPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BemecTB M TOTOK OSHEPruu B
skocucteme. Tpoduueckue (MuIIEBbIe) YPOBHU 3KocucTeMbl. [IumieBblie nenu u
cetu. OCHOBHBIE TIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKIUS.
DKoJIOTHYeCKHe MUPaMUbL: MPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBOHCTBa
9KOCHCTEM: YCTOWYMBOCTb, CAMOpEryJisiiiusl, pazputue. Cykueccus

4.3

4.4

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIOTE€HHbIE 3KOCHUCTEMBI. ATpPOIKOCHCTEMBI. YpO0oIKOCUCTEMBL.
buonorudeckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak ¢akrtop ycroiumBocTH dKocucteM. CoxpaHeHue
OHMOJIOTMYECKOT0 pa3HooOpasust Ha 3emiie

VYuenue B.U. Bepnaackoro o Ouocdepe. ['panHuipl, coctaB M CTpyKTypa
ouocdepsl. XKuBoe BemectBo U ero gpynkiuu. OcobeHHocTH OUochephl Kak
JI00AbHOM 3KOCUCTEMBI. J[MHaAMHYEeCKOE€ paBHOBECHE M OOpaTHasl CBSI3b B




4.5

ouoctepe. KpyroBopoTsl BemecTB M OMOTCOXUMHUYECKHE IHKIBI JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

YenoseuectBo B 6uochepe 3emiin. AHTpOIOreHHbIE U3MEHEHUs B Omocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa pAalMOHAJIBHOTO YIPABJICHUS MNPUPOAHBIMH pECypcaMH H© HX
UCIOJIb30BaHue. JloCTH)KEHUsI OMOIOTHH U OXPaHa MPUPOIBI
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