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MNOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma o 6MOJI0rUK MOCTPOESHA HA OCHOBE:

1. ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®D3 (pen. ot 31.07.2020) «O6 obpa3zoBaHuu B
Poccutickoit deneparun» (¢ u3M. 1 101, BCTyIL. B cuiy ¢ 01.09.2020).

2. Ilacnmopt HauuoHasnbHOTO mpoekTa «OOpazoBanue» (yrB. mpesuauymom CoBera mpu
[Ipesunenre P® mno cTparernyeckoMy pa3BUTHUIO W HALMOHAJIBHBIM IPOEKTaM, IIPOTOKOI OT
24.12.2018 N.).

3. TocymapctBenHas mnporpamma Poccuiickoit @enepanun «Pa3zButne 00pa3oBaHUs»
(VtBepxknena Ilocranosnenuem IlpaBurensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021) «O6
YTBEP)KICHUU TOCYAapCTBEHHOM nporpammsl Poccuiickoit @enepanyn «Pa3Butre o0pa3oBaHus).

4. Tlpodeccuonanpubiii cranaapt «llemaror (memaroruveckasi AeITEILHOCTh B JOIIKOJIBHOM,
HA4yaJbHOM O0O0IlleM, OCHOBHOM 0O0IeM, cpeiHeM oOmieM o0pa3oBaHWU), (BOCHHUTATEIb, YUHUTEIh)»
(pen. ot 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpyaa u coluanbHoil 3amuTel PO ot 18 oxTsabps
2013r. Ne 5441, ¢ U3MEHEHUSIMH, BHECEHHBIMU MPUKa30M MUHHCTEpPCTBA TpyJa U colzauThl PO ot
25 nexadps 2014r. Ne 11151 u ot 5 aBrycra 2016r. Ne 422h.).

5. @enepalbHbli TOCYAapCTBEHHBIM 00pa30oBaTeNbHBIM CTAaHAAPT OCHOBHOTO OOIIEro
oOpazoBanus (YTBepkIeH nprukazoM MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoii denepanuu
ot 17 nexabps 2010 r. N 1897) (pen.21.12.2020).

6. @enepallbHBII TOCYHApCTBEHHBIM 00pa30BaTENBHBIA CTAaHIAPT CPEIHEro  OOIIETro
oOpa3zoBanus (YTBepkIeH nprukazoM MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoii denepanuu
ot 17 mas 2012 1. N 413) (pen.11.12.2020).

7.DenepalibHOTO TEepeyHsT y4eOHHWKOB, PEKOMEHJIOBAaHHBIX MUHHUCTEPCTBOM OOpa3oBaHUs U
Hayku P® k mcnonb30BaHHI0 B 00pa30BaTEIbHOM Ipoliecce B 00I1€00pa30BaTENbHBIX YUPEXKICHUSAX,
Ha 2022-2023 rr., np. Munucrepctsa oopazoBanus u Hayku PO Ne 345 ot 28.12.2018.

8. Pabouas mporpamma mo npeamery «buosorus» cocraBieHa Ha ocHoBe denepalbHOTO
roCy/lapCTBEHHOIO0 00pa30BaTEeNbHOIO CTaHAApTa OCHOBHOIO o0O0IIero o00pa3oBaHUS, aBTOPCKOU
yueOHoit nporpammsl H. U. Conuna, B.b. 3axaposa «buonorus. 5 — 9 knacce», M.: [lpoda. Pabouas
porpaMMa COOTBETCTBYET TpeOOBaHMSM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTeNbHON
IporpaMMbl  OCHOBHOI'O 00Ilero o0Opa3oBaHus M peajqu3yeT mporpamMmy (GopMupoBaHUS
yHHUBEpcaJbHBIX yueOHbIX aeicTBuil. YMK mnpeamernoil nuHum ydeOHUKOB «/lpoda» aBTOpOB:
H.N.Conun, C.I'.'MamonToB, B.b. 3axapos, 11.b. AradoHos.

B pamkax HaumoHanbHOro mnpoekra «OOpa3oBaHHE» CTaJO0 BO3MOXHBIM OCHAIEHHE IIKOJ
COBpeMEHHBIM 00opynoBaHueM IeHTpa «Touka poctay. BHenpenue 3Toro o60pynoBaHus MO3BOJISET
KauecTBEHHO M3MEHUThH mpouecc oO0ydeHust Ouonoruu. IlosBisercs BO3MOKHOCTh KOJMYECTBEHHBIX

HaOJIIO/IEHUH U ONBITOB YISl TIOJMyYEHHUsS] JOCTOBEPHOM MH(OpMaNnK O OMOJOTHYECKUX MpoIleccax U



o0bekTax. Ha OCHOBE TMONYYEHHBIX OKCIIEPHUMEHTAIBHBIX JaHHBIX O0y4aeMble CMOTYT
CaMOCTOSITEJILHO JIeJIaTh BBIBOJIbI, 0000IIaTh Pe3y/bTaThl, BBIABISATH 3aKOHOMEPHOCTH, YTO HA HAII
B3IJISIJl, CIIOCOOCTBYET IMOBBIIMICHUIO MOTHBAIIMM OOyYeHHs IIKOJBHUKOB. [TpOMIbHBIN KOMIUIEKT
obopynoBanus  oOecneunBaeT A((PEKTUBHOE  JTOCTMDKEHHE  00pa30oBaTeIbHBIX  PE3YIbTaTOB
Oo0yJaroIMMHUCS [0  TMpOorpaMMaM  €CTECTBCHHO-HAyYHOW  HANpaBJICHHOCTH, BO3MOXKHOCTh
yrIyONEHHOTO  HM3Y4YEHHS  OTHCNIBHBIX  TNPEAMETOB, B TOM 4uciae Ui (OPMUPOBAHUA
M300peTaTeNIbcKOT0, KPEaTHBHOTO, KPUTUYECKOTO  MBIIUICHHS, pa3BUTHS  (YHKIHOHAIBHON
IPaMOTHOCTH y OOYYarOIIUXCsl, B TOM YUCIIC €CTECTBEHHOHAYYHOH M MAaTeMaTUYeCKOH. DKCIIEPUMEHT
SIBIISICTCS. ICTOYHUKOM 3HAHUN M KPUTEPUEM WX UCTHHHOCTH B HayKe.

[Tporpamma pa3pabotana B coorBercTBuM ¢ y4eOHBIM MmaHoM MBOY babaraiickas COILII
JUIE YPOBHSL OCHOBHOTO OOIIEro 0Opa3oBaHHs C HCIIOJB30BAaHHEM COBPEMEHHOTO OOOpYJIOBaHUS

IICHTpa €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HampaBiaeHHOCTH «Todka pocray. Ha baze HCHTpa

«Touka pocra» obOecrieunBaeTCs peaiu3alys 0O0pa30BaTENbHBIX MPOTPaMM €CTECTBEHHO-HAYYHOW U
TEXHOJIOTUYECKOW  HAmNpaBlIEHHOCTEH, pa3pa0OTaHHBIX B  COOTBETCTBUHM C  TPEeOOBAHHUSIMH
3aKOHOJATENIbCTBA B cdepe obpa3oBaHus M C Y4€ToM pekomeHnanuii denepanbHOro oreparopa
yueOHOoro npenmera «buoiorusy.

Hcnonvzosanue obopyoosanus yenmpa «Touka pocmay npu pearusayuu OAHHOU pabouell

NPOSPaAMMbL NO380.I51em CO30aMb YCI0BUA.!

* JI7Is1 paCIIUPEHUs COACP>KaHUS IIKOJIBHOTO OMOJIOTMYECKOT0 00pa30BaHus;

eIl TIOBBIICHUS TO3HABATENbHON AKTUBHOCTH OOYYalOLUXCsl B €CTECTBEHHO-HAYYHOM
oOacru;

* IS pa3BUTUA JIMYHOCTH peOEHKa B Mpolecce 0O0y4deHUsi OWMOJIOTHH, €ro CIIOCOOHOCTEH,
(GbOopMHUPOBAHHUS U YIOBJICTBOPEHHS COIIMATBHO 3HAYUMBIX HHTEPECOB U MIOTPEOHOCTEH;

e Uit paboThl C OJAPEHHBIMM IIKOJBHUKAMH, OpPTaHM3aLUU HMX DPAa3BUTHS B pa3IMUYHBIX
obnacTsx 00pa30BaTEIbHON, TBOPUECKON JAESITETbHOCTH.

[Tpumensst mudpoBsie Ta0OpaTOpUM Ha ypPOKax OHMOJNOTHH, y4alluecs CMOTYT BBIITOJHUTH
MHOYECTBO JJAOOPaTOPHBIX PabOT M IKCIIEPUMEHTOB IO IporpamMmMe buomorwus.

Iesn OGuonornyeckoro obpa3oBaHMs B OCHOBHOW INIKOJIE (OPMYIHUPYIOTCS Ha HECKOJIBKHUX
YPOBHAX: TIJ100AJIBHOM, METANpeIMETHOM, JUYHOCTHOM M HpPEIMETHOM, Ha YpOBHE TpeOOBaHHUU K
pe3yabTaTaM OCBOCHHS COAEp)KaHUS TMPEAMETHBIX MporpamMM. [ 100anbHBIE HETH OMOIOTHYECKOTO
00pa3oBaHMs SBISIOTCS OOUIMMHU TSI OCHOBHOW M CTapIIel IIKOJIBI M ONPEACIISIOTCS COHATbHBIMU
TpeOOBaHUSAMH, B TOM 4YHCI€ HW3MEHEHHEM COLMAIbHOM CHUTyalluM pa3BUTUS — POCTOM
MH(POPMALIMOHHBIX TEpPerpy30K, HM3MEHEHHEeM XapaKTepa U CIIOCOOOB OOIIEHUS M COLMAIBHBIX
B3auUMOJCHCTBUI (00BEMBI U CIOCOOBI TMOMY4YEHHs] HMHQPOPMAIMH BBI3BIBAIOT OINpEACIEHHbIE

0COOEHHOCTH Pa3BUTHS COBPEMEHHBIX MOJIPOCTKOB).



HJIaHI/IpyeMLIe Pe3yabTaThbl 0CBOCHUSA yqeﬁnoro npeamMera «buogorusa»

JIMYHOCTHBIE Pe3yJbTAThI:

— ®opMHUpPOBaHKHE YYBCTBA POCCHICKON IPakKIaHCKOW UIACHTUYHOCTH: AaTPUOTHU3MA, JTFOOBU
1 yBaxkeHus: K OTeuecTBy, 4yBCTBa rOPIOCTHU 3a CBOIO Poauny;

— OCO3HAHME y4YallUMUCS OTBETCTBEHHOCTH U J0Jira nepea PoauHoi;

— OTBETCTBEHHOE OTHOIICHHE K OOY4YeHHI0, TOTOBHOCTP M CIOCOOHOCTh K
camoo0pa3oBaHui0; — (GopMHUpOBaAaHHME MOTHBALUU K OOYYECHHMIO W MO3HAHUIO, OCOBHAHHOMY BBIOOPY
Oymyuieit npodeccuu;

— CIHOCOOHOCTh Y4YalllUXCsl CTPOUTh JaJbHEMIYI0 HHIUBUIYaIbHYIO TPAEKTOPHIO
oOpasoBaHus Ha 06a3e OpUEHTAUU B MHPE TTpodeccuii 1 mpodeCcCHOHATBHBIX MTPEANIOUTEHU;

— (hopmMupoBaHHUE 1IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOU MTPAKTHKU;

— coOnroieHue W MpomnaraHaa y4JaluMECs MPaBHJI MOBEJICHHUS B MPHUPOJE, UX YYacCTHE B
MPUPOJOOXPAHHOMN JEATEIbHOCTH;

— YMEHHE peajnu30BbIBaTh TEOPETUUECKUE MTO3HAHUS HA ITPAKTHUKE;

— OCO3HaHWE 3HAYCHHS OOpa30BaHMs IS MOBCCIHEBHON XHM3HU W OCO3HAHHBIN BHIOOD
npodeccun yJanmMHucs;

— CIIOCOOHOCTH YYaIlXCsl MPOBOAUTH PadOTy HaJl OMMOKAMH JJIsl BHECEHUSI KOPPEKTUB B
yCBanMBaeMbl€ 3HAHUS;

— MPUBUTH JTFOOOBH K MPUPOJE, YYBCTBO YBAKECHUS K YUEHBIM, H3yUaIOIIUM KUBOTHBIA MHUD,
pa3BI/ITI> 3CTCTUYCCKOC BOCHpI/ISITI/Ie O6HI€HI/I$[ C XKUBBIMHU OpFaHI/I3MaMI/I;

— MpU3HAHUE YYAIIUMHCS TpaBa KaXKJIOTO 4YeIOBEKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE
MHEHHE;

— TOTOBHOCThb YYaIlIUXCSl K CAMOCTOSITEJIBHBIM IOCTYNKAaM W AaKTHUBHBIM JCHCTBUAM Ha
MIPUPOJOOXPAHUTEIBLHOM MOIIPHUIIIE;

— yMEHHE apryMEHTHUPOBAaHHO U 00OCHOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHMUS;

— KpPUTUYHOE OTHOILIEHWE K CBOUM IIOCTYNKaM, OCO3HAaHHWE OTBETCTBEHHOCTH 3a HX
PE3yNbTaThl; — OCO3HAHHOE, YBAXKUTEIHHOE U JTI0OpOKENaTeIbHOE OTHOIICHHE K APYrOMY YeIOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUIO, KYIbTYPE;

— OCO3HaHHE BAXKHOCTH (DOPMHPOBAHUS SKOJOTHUYECKOW KYJIbTYpbl Ha OCHOBE NMPU3HAHUS
[IEHHOCTH JKU3HH BO BCeX €€ MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpeKHOro OT-
HOLIEHHUS K OKPYXKAIOILIEH Cpee;

—_— YMCHI/Ie CJ'IYHIaTI) 1 CJIbIIIATH npyroe MHCHHUE, BECCTH )II/ICKyCCI/IIO, yMeHI/Ie OHepI/IpOBaTB

C];)aKTaMI/I KakK IJId JO0Ka3aTCIbCTBaA, TaK U JJI OIMIPOBEPIKCHNA CYIICCTBYIOIIECTO MHCHU .



MeTanpeaMeTHbIe Pe3yJIbTATHI :

— COCTaBIIATh CXEMbI ¥ TAOJHIIBI AJIs1 MHTETPAIUY TTOTy4YEHHBIX 3HAHUM;

— 0000111aTh U JIeTaTh BHIBOABI 110 U3YYCHHOMY MaTepHay;

— paboTarh ¢ JOMOJHUTEIHHBIMU HCTOYHUKAMH WH(POPMALMU U UCIOJIB30BaTh WX JUIS
MOKMCKa HEOOXOIMMOTO MaTepHara,

— TMPEeACTaBIATh W3YYCHHBIH MaTepuall, WCIOJIb3ysSd BO3MOXXHOCTH KOMITBIOTEPHBIX
TEXHOJIOTHI; — OOBSICHATh PUCYHKU U CXEMBI, IIPEIICTABICHHBIE B YICOHUKE,

—  CaMOCTOSITEJIbHO COCTaBJIATh CXEMBl MPOIIECCOB, MPOTEKAIONIMX B KIETKE, W
«IPHBSI3BIBATE)» OTIEILHBIC UX ATAIbI K PA3JINYHBIM KIIETOYHBIM CTPYKTypam;

— WUTFOCTPUPOBATH OTBET MPOCTEHIIMMH CXEMaMU U PUCYHKAMU;

— paboraTh C MHUKPOCKOIIOM U  U3TOTOBJSITH  TMPOCTEHUINKE Tpernaparbl IS
MHUKPOCKOITMYECKOTO UCCIICIOBAHNUS;

— CpaBHUBATh W CONOCTABISATh MEXKIY COOOW 3Tambl Pa3BUTUSI JKUBOTHBIX H3YYCHHBIX
TaKCOHOMHYECKHX TPYIIIT;

— WCIOJIb30BAaTh WHAYKTUBHBIA W JCIYKTHUBHBIA TOIXOABI TPH HU3YYCHUU KPYITHBIX
TAaKCOHOB; — BBISIBJISITh IPU3HAKU CXOJICTBA M PA3JINYUS B PA3BUTHUH )KUBOTHBIX Pa3HbIX TPYIII,

— JIaBaTh XapaKTEPUCTUKY F'€HETUICCKUX METOJIOB H3yUCHHUsI OMOJIOTHYECKUX 0OBEKTOB;

— paboTtarth ¢ y4eOHHKOM, pabouel TeTpaablo U JUAAKTUYECCKUMH MaTepuaIaMu;

— COCTaBIISITh KOHCIIEKT maparpada ydeOHMKa 10 W/MIM TOCIe M3y4eHHs Marepuaia Ha
ypOKe; — pa3padaThiBaTh IUIAH-KOHCIIEKT TEMBI, HCIIOJIb3YS pa3HbIC UCTOYHUKU UHPOPMAIINY;

— TOTOBUTH YCTHBIE COOOIIEHHS U THUChMEHHBIE pedepaTsl Ha OCHOBE O0000IICHUS
MaTepuaia yaeOHUKa U JOTOJIHUTEIBHOMN JINTEPATYPHI;

— pa3pabarbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOJIB3YS pa3HbIe UICTOYHUKH WH(POPMAITUH;

— MOJIb30BaThCsI MOMCKOBBIMU CUCTeMaMu MIHTepHeTa;

— BBITIOJTHSATH JTA00OpaTOpPHBIE PAOOTHI O PYKOBOJICTBOM YUHTETIS;

— CpaBHHBAThH TPEJCTABUTENCH Pa3HBIX TPYI PACTEHUH W KUBOTHBIX, JIENATh BBIBOJBI Ha
OCHOBE CPaBHCHUS,

— OIICHMBAaTh CBOWMCTBa TOPOJ JOMAIIHUX J>KUBOTHBIX W KYJIbTYPHBIX PACTCHHU TIO
CPaBHEHHUIO C JUKUMH TPEIKaMU;

— HaXOoJUTh WHGOPMAIMIO O PA3BUTHH PACTCHHWW W KUBOTHBIX B HAYYHO-TIOMYJISIPHOM
JTUTEepaType, OMOJIOTHUSCKHUX CIIOBAPSIX W CIIPABOYHUKAX, AaHAJTM3UPOBATh U OIICHUBATH €€, IEPEBOIUTH
13 OHOU (OPMBI B IPYTYIO;

— CpaBHUBATh U COMOCTABJATh MEXKIY COOOW COBPEMEHHBIX M HMCKOIMAEMBIX KHUBOTHBIX

HU3YUYCHHBIX TAKCOHOMUYCCKUX T'PYIIIL;



— BBIABIIATh NPU3HAKM CXOJCTBA M PA3IWYMA B CTPOCHHH, 00pasze >KU3HH M IOBEACHHH
ZKHNBOTHBIX U YCIIOBCKA,

— pa3pabaThIBaTh IIAH-KOHCIEKT TEMBI, HCIIOJIb3Ys pa3Hble HCTOYHUKHA UH(POPMALIUY;

— TOTOBUTH YCTHBIE COOOIICHMS M NHChMEHHBIE pedepaThl Ha OCHOBE HMH(POPMAILMH W3
y4eOHUKA U JIOTIOTHUTENBHBIX HCTOYHHKOB;

— n30UpaTeNbHO OTHOCUTHCS K OMOJOrMYecKor MH(pOpPMAalUK, COAEPIKaIIeHcsl B CPEACTBAX
MaccoBOi HHpOpMAaLIUH.

IIpenmeTHbIe pe3yibTaThI:

. [ToHMMATB CMBICII OMOJIOTHYECKUX TEPMHHOB,
. 3HaTh OCOOCHHOCTH KHU3HH KaK (POPMBI CyIIIECTBOBAHHS MAaTEPUH;
. [TonumaThs ponb (GU3UYECKUX UM XUMHUYECKHX IPOLECCOB B KUBBIX CHUCTEMax

Pa3IMYHOIO UEPAPXUYECKOT0 YPOBHS OpraHU3aluy;

. 3HaTh pyHAaMEHTaJIbHbIC TIOHATHS OMOJIOTHY;

. [lonnMaTh  CyIIHOCTH ~ HpPOLECCOB ~ OOMEHAa  BEIIECTB,  OHTOTEHE3a,
HACJIEICTBEHHOCTU U U3MEHYHUBOCTH;

. 3HaTh OCHOBHBIE TEOPUU OHOJOTMM: KJIETOUYHYI0, XPOMOCOMHYIO TEOPHIO
HACJIEICTBEHHOCTH, 3BOJIIOLIMOHHYIO, aHTPOIIOTEHE3a

. 3HaTh OCHOBHBIE 00JIACTM NPUMEHEHHUS OHOJOTMYECKUX 3HAHUI B IMpaKTHKE
CEJIbCKOI'O XO3SICTBA, B PSE OTpaciell MPOMBIIIJIEHHOCTH, IIPU OXpaHe OKPYXKaroIlel cpesibl U
3J10pOBbS YEIIOBEKA;

. YMeTh Monb30BaThCsl 3HAHMEM OOILIEOMOIOTHYECKUX 3aKOHOMEpPHOCTEH s
OOBSICHEHUS] C MaTePUATHCTUYECKUX TO3UIMHI BOIPOCOB MPOUCXOXKICHUS U Pa3BUTHS KU3HU

Ha 3€MJ'IC, a TaKKC pa3JINYHbIX I'PYIIIT paCTeHHﬁ, JKHUBOTHBIX, B TOM YHCJIC U YCIIOBCKA,

. JlaBaTh apryMeHTUpPOBaHHYIO OLICHKY HOBOW HMH(pOpMalMU MO0 OHOJIOTHYECKUM
BOIIPOCaM;
. YMeTp paboTaTh ¢ MUKPOCKOIIOM M H3TOTOBJISTH IMPOCTEHIINE MpenapaTtsl AJs

MHUKPOCKOIMNMYCCKUX HCCHGHOB&HHﬁ;
° Peniate TCHCTHUYCCKUC 3aJaa4u, COCTaBJIATH POOOCIOBHEIC, CTPOUTH

BapHWallMOHHBIC KPUBLIC HA PACTUTCIIbBHOM U JKUBOTHOM MATCPUATIC,

Yuenuk nayuumcesa:

— OOBSICHATH NPUHIMII ACUCTBUS (PEPMEHTOB;
— XapakTepu3oBaTh (QYHKIMH OEITKOB;
— OTMeYaTh IHEPTeTUYECKYIO POJIb YTIIEBOIOB U MJIACTUYECKYIO (DYHKLIHIO KUPOB.

— OIMCEIBAaTHL OOMEH BCIICCTB U NPEBPAICHUC DHCPIUH B KIICTKE,



— TMPUBOJUTH MOAPOOHYIO CXeMYy Tporiecca OMOCHHTEe3a OEIIKOB;

— XapaKTepu30BaTh OMOJIOTHYECKOE 3HAUCHHE OeCTIONIOr0 Pa3MHOKECHHUS;

— OOBSCHATD IPOIIECC MeH03a, MPUBOSAIIUI K 00pa30BaHUIO TAIJIONAHBIX TAMET;

— OIUCHIBATH IPOLIECCHI, MPOTEKAIOLIME TPU APOOIECHUH, FaCTPYISALUN U OPraHOT€HE3e;

— XapakTepu3oBaTh (HOPMbI HOCTIMOPUOHAILHOTO PA3BUTHS;

— pasnuyaTh COOBITHS, CONMPOBOMKAAOUINE PAa3BUTHE OPraHM3Ma IMPH TOJHOM M HETOJIHOM
MIpeBpaIlCHHH;

— OOBACHATH OMOJIOTMYECKUI CMBICIT Pa3BUTHUS C MeTaMop(o3oMm;

— XapaKTepu30BaTh TAIbl OHTOT€HE3a MPH MPSIMOM OCTIMOPUOHAIBHOM Pa3BUTHUH;

— UCIIO0JIB30BATh MPU PCHICHUH 3a1a4 ITCHCTHYCCKYO CHMBOJIUKY;,

— COCTABJIATH I'CHOTUIIBI OPTraHU3MOB W 3aIlIMCBIBATh UX I'aMCThI,

— CTPOUTh CXEMbl CKpEIMBAaHUS IPU HE3aBUCHUMOM U CLEIUIEHHOM HaclleZOBaHUM,
HacJleI0BaHUH, CLIETIJIEHHOM C T0JIOM;

— CYIIHOCTh T€HETHYECKOTO ONPEACTICHHS M0JIa Y PACTCHUI U )KUBOTHBIX;

— XAapaKTCpHU30BaTh '’CHOTHUII KaK CUCTCMY B321PIMOI[CI>1CTB}GOHIHX T'CHOB OpraHu3ma,

— COCTaBJIATh POCTEHIIINE POJIOCIOBHBIE U PEIIaTh TEHETUYECKHE 3aauu;

— pacno3HaBaTh MyTallMOHHYIO 1 KOMOMHATUBHYIO U3MEHUNBOCTb;

— ONMCBIBATh Pa3BUTHUE JKU3HU Ha 3eMJI€ B apXEHCKYIO0 U IPOTEPO30MCKYIO APbI;

— OIKCHIBATH PA3BUTHE KM3HU HA 3eMIIE B MMAJIE030MCKYIO 3PY;

— OIUCHIBAThH PA3BUTHE KU3HU HA 3eMJIe B ME3030HCKYIO 3pY;

— OIMCHIBATH PAa3BUTHE KU3HU HA 3eMJie B KaifHO30MCKYIO 3pY;

— XAapaKTCpU30BaTb POJIb MNPAMOXOXKIACHUA, PpPa3BUTHA TOJOBHOrO MoO3ra M Tpylda B
CTaHOBJICHUH YeJIOBEKa;

— OIpOBEPraTh TEOPHUIO PACU3Ma;

— KJ1accu(UIUPOBaATh FIKOJIOTHUECKHE (PaKTOPHI;

— XapaKkTepu3oBaTh Oromaccy 3emiu, ONOJIOrMYECKYIO IPOAYKTUBHOCTH;

Yuenuk noayuum eozmorcnocmy Hayuumocsa:

— OOBSICHATH MEXaHM3MBbI Iepeaun NMPU3HAKOB U CBOMCTB W3 MOKOJEHUS B MOKOJEHHE W
BO3HUKHOBEHHUE OTJIMYUN OT POAUTENBCKUX (DOPM Y TOTOMKOB;

— JaBaTh ONpPEJNENICHHs YPOBHEH OpraHM3alMy >XUBOI'O M XapaKTEpU30BaTh IPOLECCHI
KU3HENIEATEIIbHOCTH Ha KaKJIOM U3 HUX;

— XapaKTepU30BaTh CBOMCTBA KUBBIX CUCTEM,;

— OOBSCHATD, KaK MPOSIBIISIOTCS CBOMCTBA AKHBOT'O Ha KAXKJAOM M3 YPOBHEH OpraHU3alluy;

— T[PUBOJIUTH KpaTKyK XapaKTEPUCTHUKY HCKYCCTBEHHOM M €CTECTBEHHOW CHUCTEM

KJ'IaCCI/I(l)I/IKaHI/II/I JKHUBBIX OPraHU3MOB;



— OOBSCHATH, I0YEMY OPIaHU3MbI OTHOCST K pa3HbIM CUCTEMATUYECKUM IpyIIaMm;

— OLIGHUBATh 3HaYCHHE 3BOMIONMOHHON Teopun K. b. Jlamapka 11 pa3BUTHs OHOIOTHH;

— XapaKTepU30BaTh NPEAIIOCHUIKY BOSHUKHOBEHMS 3BOJIIOLMOHHON Teopun Y. /lapBuHa;

— JaBaThb ONPEICIICHUS IOHATUN «BUA» U «IIOMYJSALUSA», — XapaKTEPU30BaTb IPUUUHBI
O00pBHOBI 3a CYIIIECTBOBAHHUC;

— ONpeAeNsATh 3HAUCHHE BHYTPUBHUIOBOW, MEXBHIOBOH OOpHOBI 3a CYyIIECTBOBAaHHE H
00pbOBI C A0MOTHYECKUMH (PAKTOPAMU CPEJIbI;

— JIaBaTh OLIEHKY €CTECTBEHHOI'0 0TOOpa Kak pe3ysbTaTra 00pbObI 3a CYIIECTBOBAHUE;

— TMPUBOJUTH IPUMEPBI IMPHUCIIOCOOUTENBHOTO CTPOEHUS Tela, IOKPOBUTEIbCTBEHHON
OKpPacCKH ITIOKPOBOB U IIOBEICHUS )KUBBIX OPraHU3MOB;

— OOBACHATh MPUYMHBI PA3/IEICHUsI BUJOB, 3aHUMAIOMIUX OOMIMPHBIN apean oOMTaHus, Ha
HOIYJISILUHY;

— XapaKTepu30BaTh MPOLECC IKOJIOIMUYECKOr0 U reorpauueckoro BU1000pa3oBaHus;

— OLEHUBATh CKOPOCTb BHI000pa30BaHMs B Pa3JIUYHBIX CHCTEMATHUYECKHUX KaTeropHsx
KUBOTHBIX, PACTCHUI 1 MUKPOOPTaHU3MOB;

—  XapakTepu3oBaTb IyTH JOCTH)KEHHs OHOJOTMYECKOro Iporpecca: apomMopdos,
UAMOAIalTallMIO U OOIYI0 IereHepaluio;

— NPUBOJUTH IPUMEPBI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTraHOB;

— XapakTepu30BaTh XHUMHUUYECKHH, MPEeIOMOJIOTUUECKHUI, OUOJIOTHYECKUH W COLMAIbHBIN
JTaInbl Pa3BUTHUS )KUBOM MAaTEpPUH;

MarepuajibHO-TeXHH4YeCKas 0a3a neHTpa «Touka pocra», HCIOJIb3yeMOr0

AJISl peaju3anuu 00pa30oBaTe/JbHbIX MPOrPAMM B PaAMKAaX NpenoiaBaHus

onoJiornu
MarepuanbHo-TexHUYeCKass 0a3a 1eHTpa «Todka pocTta» BKIOYaeT B ceds 1udpoBbie

nabopaTopuu, HAOOPbI KIACCUUECKOTr0 000PYAOBaHUS JJIsl IPOBEACHUS OMOJIIOTHYECKOTO IPAKTUKYMA,
B TOM YHCJIE C UCIIOJb30BAHUEM MUKPOCKOIIOB. Y YUTHIBAS MPAKTUYECKHUI ONBIT IPUMEHEHHUS TaHHOTO
00OpyZIOBaHUSI HAa YypOKax OMOJOTMHM M B IPOEKTHO-UCCIEA0BATEIbCKON JEATENbHOCTH, CJeNIaH
OCHOBHO aKIIEHT Ha OMKCAaHUU [UPPOBBIX 1a00paTOpUil U UX BO3MOKHOCTSIX.
MarepuanbHo-TexHHUYecKoe ocHamleHue Jlaboparopun xumuu u 6uonoruu llentpa «Touxa
pocTtay HeoOXOIMMO JIs OpraHMU3aLUH Ipoliecca o0ydeHHs B LeNsIX peanu3anuu tpedosanuit @I'OC
O JIOCTM)KEHUH pEe3yJIbTaTOB OCBOEHHS OCHOBHOH oOpa3oBaTenbHOW mporpamMmbl. B kabunere
OMOJIOTHM OCYIIECTBISIOTCA Kak ypouyHas, Tak M BHEypouHas (QopMbl y4yeOHO-BOCHHUTATEIHHOU

ACATCIIBHOCTH C YUalllUMUCH.



JlabopaTopHblii MHCTPYMeHTapuii HEOOXOJMM KakK /I YPOYHBIX 3aHATHHA, TaK W IS
MIPOBE/ICHUS] HAOIOJCHUI U MCCIIEJOBAHUI B MPUPOJIE, TOCTAHOBKH M BBIIOJIHEHHS OIIBITOB, B LIEJIOM
— ISl pealIn3ali HayYHBIX METOJIOB U3YYEHUS KUBBIX OPTaHU3MOB.

HartypajbHble 00beKThI HCIONB3YIOTCS KaK MpU MU3y4YEHUH HOBOI'O MaTepHala, Tak U Mpu
MIPOBEJICHUH HCCIIEI0BATEIbCKUX PAabOT, MOArOTOBKE MPOEKTOB, 0000IIEHNH U CUCTEMATH3AIIH,

MOCTPOCHUH BBIBOJIOB C YYETOM BBINIOJIHEHHBIX HaOmroneHuil. JKuBble OOBEKTHI cilexyeT
CoJZiepKaTh B COOTBETCTBUU C CAHUTAPHO-TUTUEHHMUYECKUMH TPEOOBAHMSAMHU M IMPABUIAMH TEXHHKH
0€301MacHOCTH.

YuyeOHble MOJeJM CIyXKaT Ui JAEMOHCTPALlMUd CTPYKTYPbl M B3aMMOCBS3€H Pa3IMYHBIX
OMOJIOTMYECKUX CHCTEM U JJISl peaju3aluyd MOJICIMPOBAHUS KakK IpoLEecca M3YYEeHUS W TMO3HAHUS,
Pa3BHUBAIOIIETO AKTUBHOCTH M TBOPYECKHE CIIOCOOHOCTH 00YUaOIIUXCSI.

B KOMMIIEKT TeXHHMYeCKHX M HH(OPMAIHOHHO-KOMMYHHATHBHBIX CPeICTB 00y4YeHHs
BXOJIAT: ammaparypa AJis 3aluceil W BOCHPOU3BENEHUS ayAHO- U BUACOMH(GOpPMAIUU, KOMIIBIOTED,
MYJIbTHMEIHAIIPOEKTOP, KOJUICKIUS MEAHa-PEeCcypcoB, S3JCKTPOHHBIE NPWIOKEHUS K Yy4YeOHHKaM,
o0yyJaroIye mporpaMmBbl.

Hcnonp30BaHWe HKPAaHHO-3BYKOBBIX M JJEKTPOHHBIX CPEICTB OOY4YEHHs] TO3BOJISET
aKTUBU3UPOBATH JEATEIHHOCTh O0YUYaIOIIUXCs, MOJIydaTh 0oJiee BHICOKME KaYECTBEHHBIC PE3yIbTaThl
oO0yuyenus; ¢opmupoBate MKT- KOMIETEHTHOCTb, CIOCOOCTBYIOIIYIO YCIIEHIHOCTH B Y4eOHOMH
JesTeNbHOCTH: TIPU OATr0oTOBKE K EI'D 0o0ecrneunBaTh cCaMOCTOSTEIFHOCTh B OBJIAJICHUN COJICPKAHNEM
Kypca Ouonoruu, (GOPMUPOBAHWU YHHBEPCAJIbHBIX  Y4E€OHBIX JCHCTBHI, 1O CTPOCHUU
WHIUBUAYaIbHON 00pa30BaTeIbHONM MPOrPaMMBI.

KoMmieKThI NeYaTHBIX IeMOHCTPAIIMOHHBIX MOCOOMIi:

(Tabnuibl, TpaHCIAPAHTHI, HOPTPETHI BHLAAIOIINUXCS YUEHBIX-ONO0JIOTOB).

Kaproreka ¢ 3aganussMu Jjisl HHAWBUIYaTbHOTO OOyUYEHUS, OPraHU3aIH CAMOCTOATEIbHBIX
paboT 00yyaromuxcsi, IPOBEAEHUS KOHTPOJIBHBIX padoT.

Harypanbabie 00bEeKTHI:

T'epoapuu

OCHOBHBIE TPYIIIBI PAaCTEHUN

CenbCKOX0351CTBEHHbBIE PACTEHUS

PacturensHbIEe cooOmmecTBa

Konnexkuuu

["osiocemMeHHbIE pacTeHUs

Cemena ¥ 1046l

Komnnexmuvl mukponpenapamoe

boranuka [



boranmka II

3oonorus

Amnaromus

Habopuwt mynaxceii

[Tnonp1, oBomy, GPYKTOBBIC paCTCHUS

Ilpuéopwor

Pazoamounvie

Jlyna pyunas

Mukpockor

[Tocyna u mpuHAIIEKHOCTH JJIsL OIIBITOB

Jlemoncmpayuonnuie

(I11J16)

Jlocka J1st CYIIKHU TOCY bl

Jlabopamopnuie

Ha6op npenapoBaibHBIX HHCTPYMEHTOB

Ileuammnvie nocoous

Jlemoncmpauuonnuvle

Kommekt Tabmun «boranuka 1. ['puOsbl, TUIIallHUKH, BOJIOPOCTH, MXH,
MaropoOTHUKOOOPA3HBIE U TOJIOCEMEHHBIC PACTCHUSI.

Komrmiekt Tabmaui «borannka 2. CTpoeHHEe U CHCTEMAaTHKa [IBETKOBBIX PACTCHUI

Kommiext Tadmu «3oomorus 1. becmo3BoHOYHEBIE)

Kommiiext Tabmui «3o00iiorus 2. I103BOHOYHEBIEY

Komrmiekt Tabmuiy «HYenoBek u ero 310poBbe 1. YpOBHM OpraHU3aIiuy 4eJI0BEYECKOTO
OopraHu3ma

KommiekT Tabnui «YenoBek u ero 310poBbe 2. PerynsaropHbie cucTeMbD»

[TopTpeTsl OuoIOTOB

Jluoakmuueckue mamepuanot

Kaprouku ¢ 3aaHusIMH, T€CThI

Ilepeuenv damuukos.

1 BraxuocTu Bo3ayxa
2ApTepuanbHOro 1aBIeHUS
3321eKTpOonpOBOAMMOCTH
41Tynsca

5 OcBeEéHHoCTH

6 pH



7TemnepaTypbl OKpYKArOLIEH CPeIbI
8TemnepaTypsl Tena

9 Hutpar-uonos

10YacToThl ILIXaHUS

11 Xnopua-uoHon

12V ckopenus

133ByKa

142KT

15 BraxxHOCTH IOUYBBI

16Cunel (3promerp)

17 Kucnopona

180nTH4ecKoi IIOTHOCTH 525 HM (KOJIOPUMETD)
19 Ontuueckoii maoTHOCTH 470 HM (KOJIOPUMETD)
20 MytHoctu (TypOuaumeTp)

21 Oxkwucwu yriaepoja.

JlaTuuku W JONOJHUTENbHbIE MaTepuanbl (MePEeXOJHUKH, UYBCTBUTEIBHBIC SJIEMEHTHI,

MCTOAHUYCCKUC MATCPHAJIbI, 3aPAJHOC YCTpOﬁCTBO u ,Z[p) KOMIIJICKTYIOTCS B KOpO6KI/I'quOI[aHBI.

Conep:xanue yueOHoro npeamera buosorusi. O0uue 3aKOHOMEPHOCTH.

Bsenenne

MecTto Kypca B cHUCTEME €CTECTBEHHOHAYYHBIX IUCHMIUIMH, @ TAaKKe B OHMOJIOIMYECKHUX
Haykax. llenn m 3amaum kypca. 3HaueHHe MpeaMeTa s NOHMMaHUs €IMHCTBAa BCEro >KMBOTO U
B3aMMO3aBUCHUMOCTH BCeX yacTeil Ouocdepsr 3emiu.

Pa3nes 1. CTpykTypHasi opranu3anus ’KMBbIX OPraHU3MOB

Tema 1.1. XUMUNYECKAS OPTTAHU3ALINA KIIETKU

DJIEMEHTHBI COCTaB KJIETKU. PacmpocTpaHEHHOCTH 3JEMEHTOB, MX BKJIAJ B OOpa3oOBaHUE
KHUBOM MaTepuu U OOBEKTOB HEKUBOW NMPHPOJ]BI. MaKpOlJIeMEHThI, MUKPO3JIEMEHTbI; UX BKJIAJ B
o0pa3oBaHMEe HEOPraHWYECKUX M OPraHMYeCKHMX MOJIEKYyJ JKMBOro BellecTBa. Heopranumueckue
MOJIEKYJIbl JKMBOTO BellecTBa. Bona; e€ xumMuyeckue cBoilcTBa M Ouosjorumueckass ponb. Conu
HEOpPraHMYECKHUX KUCJIOT, UX BKJIaJd B 0OecreyeHue MpOoIeCCOB KUZHEACATENIbHOCTH U MOJIepKaHe
romeocTasza. Poyib KaTHOHOB M aHHMOHOB B OOECIEYEHMH MPOIIECCOB XU3HeaesaTenbHOoCTH. OcMoc U
OCMOTHYECKOE JJaBJIEHHE; OCMOTHYECKOE MOCTYIIJIEHUE MOJIEKYJI B KJIETKY. OpraHn4ecKue MOJIEKYJIBI.
buonoruueckue nonumepsl — O€NKHU; UX CTPYKTypHasi opranuzanusi. OyHKIUN OEIKOBBIX MOJEKYI.
VYrneBoabl, UX CTpoeHHE W Ouojoruueckas poiib. JKUpbl — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT

KJIICTOYHBIX MeM6paH U UCTOYHHUK SHCPIUH. I[HK— MOJICKYJIbI HACJICIACTBCHHOCTHU. Pe[[yrIJ'II/IKaLII/ISI



JIHK, mepenmaua HacnmencTBeHHOHW uWHGOpMAIMM W3 TOKOJEHUST B ToKojeHue. [lepemaua
Haclle/ICTBEHHONH WHpopManuu U3 Aapa B nurtoriasMmy; TpaHckpunuus. PHK, e€ crpykrypa u
¢bynkuuu. Madopmarmonusie, TpancnopTaslie, pubocomansabie PHK.

JdemoHcTpauus

O6némuas monens JJHK.

Tema 1.2. OBMEH BEIIECTB U [IPEOBPA3OBAHUE SHEPI'MU B KJIETKE

OOMeH BemecTB M MpeoOpa3oBaHHWE SHEPrUM B KIETKE. TpaHCHOPT BEIIECTB Yepes
KJIeTouHylo MemOpany. [IuHo - u ¢arouuTto3. BHyTpukieToyHOE NHUIIEBApPEHUE W HAKOIUICHHE
SHEPTUH; paculelyieHue rII0K03bl. bruocuHTe3 6eKoB, )KUPOB U YIIIEBOIOB B KIIETKE.

Tema 1.3. CTPOEHUE 1 ®YHKINHN KJIETOK

[IpokapuoTnueckue kietku: (opma u pasmepsl. Lluromnazma OakTepuaTbHOW KIETKH.
Opranuzanusa metabonu3ma y mpokapuoT. ['eHermueckuii ammapar Oaktepuil. CropooOpa3oBaHue.
Pasmuoxenune. Mecto u ponb MpPOKapHOT B OHOLIEHO3aX. DyKapuoTHdeckas kierka. [luTomnaszma
9YKapUOTHYECKOW KieTKH. OpraHeiuipl NIHUTOIUIa3Mbl, MX CTpyKTypa W QyHKiuu. LluTockener.
BxuroueHus U uxX posb B METa0OJIU3ME KIIETOK.

Kierounoe sapo — LEHTp YHOPABICHUS KU3HEIEATEIbHOCTbIO KIETKH. CTPYKTYpBI
KJIETOYHOTO sifpa: siaepHas 000JI0uKa, XpOMATUH (IeTepOXPOMATHH), SAPHIIKO. OcoOEHHOCTH
CTPOEHHUsI paCTUTENbHOU KIIETKU. [lenenue kineTok. KiueTkn B MHOroKiIeTO4HOM opraHusme. [lonsrue
o audQepeHIUPOBKE KIETOK MHOTOKIETOYHOTO OpraHm3Ma. MHTOTHYECKHH IMKI: HWHTepdasa,
penymuukanus  JIHK; MuTo3, ¢a3pl MUTOTHYECKOro JeleHHsT M MpeoOpa3oBaHUS XPOMOCOM.
buonoruyeckuii cMbIC M 3HaU€HHE MUTO3a (Oecrosioe pa3MHOKEHHE, POCT, BOCIIOIHEHNE KIETOUHBIX
oTephb B (PM3MOIOTMUECKUX U MAaTOJIOTUYECKUX YCIIOBUsAX ). KieTouHas Teopust cTpoeHus: OpraHU3MOB.

JleMoHCcTpaL U

[TpyHIMNIMAIBHBIE CXEMBI YCTPOWMCTBA CBETOBOIO M 3JIEKTPOHHOIO MHKpockoma. Mopenn
KJIeTKA. CXEMBI CTPOEHMSI OPraHOM0B PACTUTENIBHON U KUBOTHOM KJIETOK. MUKpoIIpenapaTsl KIETOK
PacTeHMI, )KUBOTHBIX U OJJHOKJIETOUHBIX I'puOOoB. CXeMa MHUTOTHYECKOIO JAENEHUS KIETKH.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI

N3yueHne KIeTok OaKTepHii, pacCTeHUH U )KUBOTHBIX HAa TOTOBBIX MUKpONpenaparax.

Pa3nes 2. PazMHOXkeHHe M HHAUBHAYAIbHOE PAa3BUTHE OPTAaHU3MOB

Tema 2.1. PASMHOXEHUE OPI"AHM3MOB

CymHOCTh W (OPMBI  pa3MHOXKEHHUS OpPTaHW3MOB. becmosioe pa3MHOXEHWE paCTEHUU W
KHUBOTHBIX. [loJOBOE pa3sMHOXKEHHE JKMBOTHBIX M pacTeHHi; 0Opa3oBaHUE TIOJIOBBIX KIETOK,
OCEMEHEHHE U OIUIOJOTBOpPEHHE. bHosornueckoe 3Ha4eHHUE II0JIOBOIO pa3MHOXKeHUdA. ['ameroreHes.
[Tepuoapl 06pa3oBaHUs MOJOBBIX KIETOK: pa3MHOKEHHE, POCT, CO3peBaHue (Meii03) U popMUpOBaHUE

MOJIOBBIX KJIE€TOK. OCOOCHHOCTH criepMaToreHesa



1 oBoreHesa. Ornjaoa0TBOPEHHE.

JleMoHcTpan s

[TnakaTsl, WIITIOCTPUPYIOIINE CIIOCOOBI BET€TaTUBHOIO PAa3MHOXKEHMSI IIJIOJIOBBIX JIEPEBLEB U
OBOIIHBIX KyJIbTyp. MukponpenapaTsl sineknerok. dotorpaduu, oTpaxarouye pazHooOpasue
IMOTOMCTBA y OJTHOM Iapbl POJIUTEIICH.

Tema 2.2. UHANBUAY AJIbBHOE PA3BUTUE OPI"TAHN3MOB (OHTOI'EHE3)

OMOpHOHANBHBIN nepuos pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHus; 00pa3oBaHHe
OJTHOCJIOMHOTI0 3apojipliia — OJ1acTynbl. ['acTpysanus; 3aKOHOMEPHOCTH 00pa30BaHUs JIBYXCIIOHHOIO
3apojbliia— ractpyiisl. [lepBuuHbIil opraHorenes u aajabHenmas qudpepeHupoBKa TKaHell, opraHoB
u cucreM. [TocTaMOproHanbHbIN nepro pa3Buts. PopmMbl HTOCTIMOPUOHATFHOTO MIEPUOJIA PA3BUTHS.
Henpsimoe pasBuThe; MOJNHBIA M HEMOJHBIM Meramop¢o3. buomormveckuid cMbICn pa3BUTHS C
metamopdo3zoMm. [Ipsimoe passurue. Crapenue. O0mne 3aKOHOMEPHOCTH pa3BUTHs. bruorenerndeckuit
3akoH. CXOJCTBO 3apojpllled M 3SMOpHOHAIbHAs JuBepreHuus mnpusHakoB (3akoH K. bapa).
buorenernueckuii 3akon (3. I'ekkens u @. Mrosuiep). Paboter A. H. CeBeprioBa 00 sMOpHOHATBHOM
U3MEHYUBOCTH.

JdeMoHCcTpanus

Tabnuupl, WITIOCTPUPYIOIIUE MTpolecc MeTaMop(}o3a y 0eCrO3BOHOYHBIX (KECTKOKPBUIBIX U
YeIIyHYaTOKPBUIBIX HACEKOMBIX) M IMO3BOHOYHBIX (amduOuii). Tabmumpl, oTpakaromue CXOICTBO
3apo/ibliliel TO3BOHOYHBIX )KUBOTHBIX.

Tema 3.1. 3BAKOHOMEPHOCTHU HACJIEJJOBAHUSI ITPU3HAKOB

Otxkperte I'. MenzeneM 3akOHOMEpHOCTEN HacileqoBaHus NMpU3HAKOB. [ mOpuaonornyeckuii
METOJI M3y4eHHUsS! HACJIEICTBEHHOCTH. MOHOTMOpUIHOE M TOJUTHOPHUIHOE CKpEIIMBAHHUE. 3aKOHBI
Menpnensa. HeszaBucumoe u cueruieHHOE HacienoBaHue. ['eHeTudeckoe ompeneneHne nosa. I'eHoTun
KaK LEJOCTHAas cHucTeMa. B3auMoIENCTBUE AJUIEIBHBIX M HEAICNIBHBIX T'€HOB B ONPEICIICHUU
IIPU3HAKOB.

JleMoHCcTpaL U

PonocnoBuble. XpoMOCOMHBIE aHOMAIMH YEJIOBEKA U UX (DEHOTUNHYECKHUE IPOSBICHUS.

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThl

Penienne reHeTHUECKUX 3a/1a4 U COCTABJIEHNE POJOCIOBHBIX.

Tema 3.2. BAKOHOMEPHOCTU UBMEHUYNBOCTU

OcHoBHblEe (HOpPMBI M3MEHUYMBOCTU. |'eHOTHNHMYEcKass W3MEHYUMBOCTh. MyTtauuu. 3HaueHue
MyTalMil Uil OPaKTUKHA CEeJIbCKOro XO03sHCTBa M OmorexHosorud. KomOMHATUBHAS W3MEHYMBOCTD.
OBOIIOIIMOHHOE 3HAYECHHE KOMOWHATUBHOM WU3MEHUYUBOCTH. denoTUnMYECKasl, U
MoaU(UKAIMOHHAs W3MEHUYUBOCThb. Poib ycioBHMI BHEWIHEH Cpeapl B Pa3BUTHH U TPOSIBICHUU

MIPU3HAKOB U CBOMCTB.



JemoHcTpauus

[Tpumepbl MOM(UKATMOHHOW U3MEHUYNBOCTH.

JlabopaTopHble U NpaKkTHYecKue padoThl

[TocTpoeHne BapuallMOHHOW KpHUBOW (pa3Mepbl JUCTHEB PACTEHMIA, AHTPOIIOMETPUYECKUE
JAaHHBIE YYAIIUXCH).

Tema 3.3. CEJIEKLIMSI PACTEHMIA, )KUBOTHBIX 1 MUKPOOPI'AHU3MOB

LIeHTpBl MPOUCXOKACHUSI U MHOTOOOpa3us KyJIbTYpHBIX pacTeHuid. CopT, mOpoja, MTaMM.
MeToapl CeneKUMn PacTeHUN W KUBOTHBIX. JIOCTHMKEHHS M OCHOBHBIE HAIPaBJICHUS COBPEMEHHOMN
CeJIEKIIMH. 3HaYeHHE CEJICKIINH I Pa3BUTHS CEIbCKOXO03HCTBEHHOTO MPOU3BOJICTBA, MEAUIIMHCKOM,
MHUKPOOHOIOTUYECKON U JPYTUX OTpacieil MPOMBIIUIEHHOCTH.

JleMoHcTpanus

CpaBHUTENBHBIN aHANIW3 MOPOJ] JOMAIIHUX UBOTHBIX, COPTOB KYJIbTYPHBIX PAaCTCHUN U UX
IuKuxX TmpenkoB. Komnmekuuu ©  mpemapaThl COPTOB  KYJNBTYPHBIX PACTEHUH, OTJIMYAIOUIUXCS
HanOOIbIIEeH TUIOIOBUTOCTHIO.

Paznen 4. IBoaouus xxkuBoro Mupa Ha 3emJe

Tema 4.1. MHOI'OOBPA3UE J>XHNBOI'O MHPA. YPOBHU OPI'AHM3AIIMUA U
OCHOBHBIE CBOVICTBA XXMBBIX OPTAHU3MOB

YPOBHM OpraHu3alvy >KU3HU: MOJEKYJISPHO - TE€HETUYECKHUH, KIIETOUHBIM, TKaHEBBIM,
OpraHHbI{, OpPraHW3MEHHBIH, MOMYJSIUOHHO - BHJOBOH, OHMOTEOLEHOTHYECKHHA H OHOC(EpPHBIN.
EavHCTBO XMMHMUYECKOTO COCTaBa KMBOW MaTepHH; OCHOBHBIC TPYIMIbl XUMHUYECKUX DJIEMEHTOB U
MOJIEKYJI, 00pa3yrolue )XuBoe BelecTBo onocdepsl. Kinerounoe ctpoeHrne opraHu3MoB, HaCEISIOLINX
3emito. OOMEH BEIIECTB U caMOperyisiius B Ouonoruueckux cucremax. CaMOBOCIPOU3BEIEHUE;
HACJIEICTBEHHOCTh U M3MEHYMBOCTh KaK OCHOBA CYILIECTBOBaHUS *XUBOM Marepuu. PocT u pa3sButue.
Paznpaxumoctb; ¢GopMbl M30UpaTeNbHOM peakluMud OpPraHM3MOB Ha BHEIIHHWE BO3JEHCTBUS.
PUTMHYHOCTB IPOLIECCOB KU3HEAEATENIHOCTH; OMOJIOTHYECKHUE PUTMBI U UX 3Ha4eHue. JJucKkpeTHOCTh
YKUBOT'O BEIIECTBA M B3aMMOOTHOIIEHUS YaCTH U LEJ0ro B OMocucTeMax. DHEPro3aBUCUMOCTh KUBBIX
opranusmoB; (opmbsl notpebienust sHepruu. LlapcTBa *UBOM NpHUPOABI; KpaTKas XapaKTepUCTHKA
€CTECTBEHHOH CHCTEeMbI KJIacCH(pUKaIIMY )KUBBIX OpraHu3MoB. BugoBoe pasHooOpasue.

JeMoHcTpanus

CxeMbl, OTpakaroliyue CTPYKTYpbI LIAPCTB KUBON IPUPOJIBI.

Tema 4.2. PA3BUTUE BUOJIOI'MU B JIOJJAPBUHOBCKMUIA ITEPUO/T

Pazsumue ouonoeuu 6 oooapeurosckuii nepuod. I'ocnoocmeo 6 nayke npeocmagienuti 06
«UBHAYATILHOU YeNecooOpasHoCmuy U HeUusMeHHOCmU XHcugou npupoovl. Pabomer K. Jlunnes no
cucmemamuxe pacmenuil u scusomuulx. Ieonoyuonnas meopusi K. b. Jlamapka.

JleMoHCcTpan U



buoepaguu  yuéneix, enécuwux 6x1a0 6 pazseumue IGONOYUOHHBIX udell. Kusub u
oesmenvrocms K. B. Jlamapxka.

Tema 4.3. TEOPUS Y. JAPBUHA O TIIPOUCXOXJEHUU BUJIOB IIYTEM
ECTECTBEHHOI'O OTBOPA

[Ipenmocbuiku BO3HUKHOBeHUs ydyenust Y. JlapBuHA: TOCTH)KEHHUS B 00JAaCTH €CTECTBEHHBIX
HayK, JKcreauuoHHbeii matepuan Y. Jlapsuna. Yuenume Y. [lapBuHa 00 HCKYyCCTBEHHOM OTOODE.
Yuenne Y. [lapBuHa O ecTecTBeHHOM oOTOOpe. Bua—oinemeHTapHas 3BOJIONMOHHAS CIUHUIIA.
Bceobmiass mnauBUAyalibHAass W3MEHUMBOCTH M H30BITOYHAS UMCIEHHOCTh IMOTOMCTBA. bopnba 3a
CYLIECTBOBAHHME U €CTECTBEHHBIN O0TOOP.

JleMoHcTpanus

buorpadpus Y. [apBuna. Mapmpyr u KoHKpeTHble Haxonku Y. JlapBuHa BO Bpems
MyTemecTBUs Ha Kopabine «buriby.

Tema 4.4. TIPUCIIOCOBJIEHHOCTL OPTAHM3MOB K VYCJIOBHMIM BHEIIHEN
CPEJIbl KAK PE3VJIbTAT JEMCTBUSI ECTECTBEHHOI'O OTBOPA

[TpucniocoOuTenbHble 0COOEHHOCTU CTpoeHHs. [loKpoBUTENHCTBEHHAs] OKpacka IOKPOBOB
TeJa: CKphIBaIoOIIas okpacka (OJHOTOHHAs, ABYTOHOBAs, pacuJICHSOIIAs U Ap.); MpeaocTeperaromas
okpacka. Mumukpusi. IlpucnocoburensHoe TMOBEACHHE KHUBOTHBIX. 3a00Ta O TOTOMCTBE.
®dusznonornyeckue agantanui. OTHOCUTEIBHOCTh IPUCIIOCOOIEHHOCTH.

JleMoHCcTpaL U

WNnntoctpanuu, AEMOHCTPUPYIOIIME CTPOCHUE TeJla )KUBOTHBIX U PACTUTEIbHBIX OPraHU3MOB,
o0ecrneunBaroIIe BbKUBAHUE B TUTTMYHBIX JUISI HUX YCIOBUAX CYIIeCTBOBaHUA. [IprMepsl pa3inuHbIX
BUJIOB MIOKPOBUTEIBLCTBEHHON OKPAcKH y ’KMBOTHBIX.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI

OO6cyxaeHne Ha MOJIGNIAX POJIU MPUCTIOCOOUTENBHOTO MOBEIEHUS )KUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLNA

Bun kak reHeTHYecKHM HW30JMpOBaHHAs CHUCTEMa; pENpOAYKTHBHas U30JALuUd U €€
MexaHu3Mbl. [lonmynsinuoHHas CTPyKTypa BUZA; HKOJIOTMYECKHE W TE€HETHMUYECKHUE XapaKTepUCTHKU
nonymsauui. [lonmymsaumuss — AJIEeMEHTapHasl ABOJIOLMOHHAsA eauHuna. Ilyth U cKopocTh
BUI000pa30BaHus; reorpauyeckoe U HIKOJIOTHUECKOe BUJ000pa3oBaHue.

JleMoHCcTpanus

Cxembl, WUIIOCTPUPYIOIIME Tpollecc Teorpaduyeckoro BuaooOpazoBaHus. ['epbapum wu
KOJUIEKIIMH, TTOKa3bIBAIOININE WHIUBUIYATbHYI0O U3MEHYMBOCTh M Pa3HOOOpa3ue COPTOB KyIbTYPHBIX
pacTeHui U MOpoJ IOMAITHUX KUBOTHBIX.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl

N3ydeHnne npucrnocoO0IeHHOCTH OPTaHu3MOB K cpejie OOuTaHUsl.



H3yyenue usmenHuusocmu, Kpumepues 6udda, pesyibmamos UCKYCCMBeHH020 ombopa Ha
COpmax Ky1bmypHuIX pacmeHui.

Tema 4.6. BUOJIOTUYECKUE TTIOCJIEACTBUA AJAIITALIN. MAKPOSBOJIFOLIA

['maBHBIE HampaBieHWs SBOJIOLMOHHOIO Ipouecca. buonormdeckuil mporpecc U
ouomornueckuii perpecc (A. H. CeseproB). Ilytu noctrkeHuss OHOJOTHYECKOTO Iporpecca.
OcCHOBHBIE 3aKOHOMEPHOCTHU OHBOJIIOIMU: AUBEPreHIIMs, KOHBEpreHuus, napauienu3M. l[Ipasuia
SBOJIIOIIMM TPYII OPraHW3MOB. Pe3ynbTaThl HSBONIOIHMH: MHOT0OOOpa3we BUAOB, OpraHUYecKas
11e71ec000pa3HOCThb, OCTENIEHHOE YCI0KHEHNE OpraHU3alliH.

JdemoHcTpauus

[Ipumepsl TOMOJOTHYHBIX M AHAJIOTMYHBIX OPraHoB, MX CTPOCHHUS U MPOUCXOXKJICHUS B
oHTOreHeze. Cxembl COOTHOLIEHUS MyTell MPOrpecCUBHON OMOJOTMYECKOM 3BONIONMU. MaTtepuasl,
XapakTEepU3yIOUIUEe MPEJICTaBUTENEH >KUBOTHBIX M pacTE€HUH, BHECEHHbIX B KpacHyro KHUTY U
HaxOJSIIUXCS MO/ OXPaHOH TOCYIapCTBA.

Tema 4.7. BOSBHUKHOBEHUE XXN3HU HA 3EMIJIE

Oprannyeckuii MUp Kak pe3yJbTar dBOJIONNHA. BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha 3eMiie.
Xumudeckuii, npeabuonornueckuit (teopus axagemuka A. WM. Omnapuna), OHOJIOTHYECKHHA U
COLIMAJIbHBIN ATAIbl Pa3BUTHUS KUBON MaTEpUH.

OWIOreHeTUYECKUE CBSI3M B JKUBOM MPUPOJIC; €CTECTBEHHAS KIACCHU(PUKAIUSA KHUBBIX
OpraHu3MOB.

JdeMoHCcTpanus

CxeMbl BO3HUKHOBEHHUSI OJTHOKJIETOUHBIX SYKapHOT, MHOTOKJIETOUHBIX OPIraHU3MOB, Pa3BUTHS
LIAPCTB PACTEHUM U )KUBOTHBIX.

Tewma 4.8. PASBBUTHUE XXM3HU HA 3EMJIE

Pa3Butue xu3HM Ha 3eMiie B apXEHCKYI0 U IIPOTEpPO30iCcKyto 3pbl. [lepBbie cienbl )KU3HU Ha
3emine. [losiBIeHHE BceX COBPEMEHHBIX THUIOB OECIO3BOHOYHBIX J>KMBOTHBIX. [lepBbie XOpIOBBHIE.
Pa3Butue BomHbIX pacreHuii. Pa3zButue xu3Hu Ha 3emiie B Maneo30iickyro spy. l[losBienune u
3BOJIIOIMA CYXONYTHBIX pacTeHui. [[anopoTHUKH, CEMEHHBIE TAaIOPOTHUKH, TOJIOCEMEHHBIE PACTEHHS.
Bo3HHUKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 3eMHOBOIHBIC, PECMBIKarOIIKecs. Pa3Butre xu3Hu Ha 3emiie
B ME3030MCKYIO U KalHO30MCKYIO 3pbl. [losiBIeHne 1 pactipoCTpaHEHNE MOKPBITOCEMEHHBIX PACTEHUM.
Bo3HukHOBeHME nTHIl M MiIeKonutaromux. IlosiBienne u paszButue mnpumatoB. [Ipoucxoxnenue
yeoBeka. MecTo uenoBeka B KHBOW mpupojae. CuctemaTnyeckoe moyioxkeHue Bujaa Homo sapiens B
cucTeMe KUBOTHOTO Mupa. [Ipru3Haku U cBOKCTBA YEIOBEKA, TO3BOJISIONINE OTHECTH €TI0 K Pa3IMYHbIM
CUCTEMATUYECKUM TpyINaM [apcTBa KUBOTHBIX. CTaJlK 3BOJIIOIIMH YEJIOBEKA: APEBHEHIINI YeOBEK,

JPEBHUI 4YEJOBEK, IMepBble COBpeMEHHble Jtoau. CBONCTBA 4YeloBeKa Kak OHMOJIOIMYECKOTO BHUAA.



[NonynsauuonHas cTpykTypa Buga Homo sapiens; uesnoBeueckue pachl; pacooOpa3oBaHME; €IUHCTBO
IIPOUCXOXACHUS pac. AHTUHAY4YHas CyIIHOCTh pacu3ma.

Pa3nes 5. BzaumooTHomeHus: opranusmMa u cpeibl. OCHOBBI IK0JI0THH

Tema 5.1. BHOC®EPA, EE CTPYKTYPA Y ®YHKIUU

buochepa — xuBas obosouka 1uranetsl. CTpykTypa 6mochepsl. KommnoneHnTsl 6uocdepsr:
KMBOE BEIIECTBO, BUIOBOH cocTaB, pazHooOpasue W BKiIaJg B Ouomaccy. buokocHoe u KocHOE
BemiectBo Omochepsr (B. WM. Bepnanckuii). KpyroBopor BemecTB B mnpupoze. EcrecTBeHHBIS
cooOuiecTBa JKHUBBIX OpPraHu3MoB. buoreoneHo3sl. KoOMMOHEHTHI OHMOre€oLEHO30B: IPOAYLEHTHI,
KOHCYMEHTBI, peyLeHTbl. bBruoneHo3bl: Bu0BOE pa3zHooOpasue,

IUIOTHOCTh TMOMYJALMN, Onomacca. AOuoruyeckue (GaxkTopsl cpeabl. Poib Temmeparypsl,
OCBEIIEHHOCTH, BIAXHOCTH M IPYTUX (PaKTOPOB B KHU3IHEAEATEILHOCTH cooOmiecTB. THTEHCHBHOCTh
neWcTBus (hakropa cpeibl; orpaHnuMBaromuil daxtop. BzaumozeiictBue GpakTopoB cpenbl, Mpenenbl
BbIHOCIIMBOCTU. buotnueckue ¢akropsl cpenpl. Llenu u cetu nutaHus. DKOJOTMUECKUE MUPAMUJBL:
grcen, Omomaccel, ’Hepruu. CmeHa Owuoneno3oB. [IpuuuHBI cMEHBI OHOIICHO30B; (hopMupoBaHHE
HOBBIX c0001IecTB. @OPMBI B3aMMOOTHOIICHUN MEKIY OpraHU3MaMH.

[To3uTHBHBIE OTHOIIEHHSI — CHUMOMO3: MYTyajHu3M, Koolepauus, KOMMEHCAINU3M.
AHTHOMOTHYECKHE OTHOUICHHS: XUIIHUYECTBO, Iapa3uTU3M, KOHKypeHuus. HeirpanbHble
OTHOIIEHUS— HEUTPAIU3M.

JleMoHcTpan s

CxeMmbl, WIIIOCTPUPYIOIUE CTPYKTYpY Ouochepbl M XapakTepusyrouiue e€ OTAelbHbIe
COCTaBHbIE 4YacTH. TaOiMIbl BHJIOBOIO COCTaBa M Pa3HOOOpa3us >KUBBIX OPraHU3MOB Ouocdepsl.
Cxembl KpyroBopoTa BellecTB B mnpupoge. KapTel, oTpakarolue TeoJOoTHYecKyl0 HCTOPHUIO
MaTepUKOB, PACIPOCTPAHEHHOCTh OCHOBHBIX OHMOMOB cymH. JlnadpuiabMbl U KUHOMUIBMBI
«buocdepay. Ilpumepsl cumO103a MEX1y MPEICTABUTEIIMH PA3INYHBIX L[APCTB KUBOU IPUPOIBI.

JlabopaTopHbIe N NpaKTHYeCKue padoTbl

CocraBieHre cxeM Nepeiadd BeleCTB U 3Hepruu (1ernei MuTaHus).

W3ydyeHne u onucaHue SKOCUCTEMBI CBOE€H MECTHOCTH, BBISIBJICHHE TUIIOB B3aUMOJCHCTBUS
Pa3HBIX BUJOB B JAHHOM 9KOCUCTEME.

Tema 5.2. BUOCOEPA N YEJIOBEK

[TpuponHbie pecypchl U HMX HCIOJIb30BaHHE. AHTPONOreHHbIE (PAKTOPBHI BO3AECUCTBUS Ha
OuoLEeHO03bl (pOJIb 4YEJIOBEKa B MPHUPOJE); MOCIEICTBUS XO3SMCTBEHHON JEATEIbHOCTH 4YEJIOBEKa.
[Ipobnembl panMoOHATBLHOTO TMPHUPOJIONONB30BAHMS, OXpPaHbl NMPHUPOJBL: 3aIIUTa OT 3arps3HEHHIH,
COXpaHEHHE STAJIOHOB U MaMSATHHUKOB MPHUPOJBI, obecreueHrne NPUPOAHbBIMUA PECYpPCaMU Ha CEJICHUS
IJTAHETHI.

JleMoHCcTpan U



KapTsl 3a110BeTHBIX TEPPUTOPHIT HALIEH CTPAHBI.
JlabopaTopHble U NpakTHYecKue padoThl

Anamus u OLICHKA MOCJIEACTBUIN ACATCILHOCTH YSJI0OBEKa B DKOCUCTEMAaX.



KaJIeHIlapHO-TeMaTI/I‘IECKOG IVIAHUPOBAHHUE y‘lEﬁHOI‘ 0 nMpeamMera

BbuoJsgorus 9 kiacc

Ne Konuuecmeo Obopyoosanue
uacoe Tema ypoxa
1 1 1.Beenenue. [Ipeamer u 3amaun Kypca «buonorus. Oorue
3aKOHOMEPHOCTH»
Pa3nen 1. CTpyKTypHasi Oprauu3aiys ;KUBbIX OPraHU3MOB
2 1 1.1. Xumuueckass opraHu3zanus KieTkd. Heopranmueckue BemiectBa, | Mukpockon uudpoBoii,
BXOJIAIINME B COCTAB KJIETKU nmabopaTopHoe 000pYyTI0BAHUE 110 U3YUCHHIO
XMMHUYECKOTO COCTaBa KIJIETOK
3 1 OprannyecKkye BEIIeCTBa, BXOASIINE B COCTaB KIETKH
1.2.06MeH BelecTB 1 MpeoOpa3oBaHUE BEHIECTB B KIIETKE
4 1 Konrpomenbiii  Tect  Nel «Xumudeckass opraHuzanusi — KIETKID.
[TnacTuueckuii oOMeH.
5 1 DHepreTHyecKuii 0OMeH
6 1 CriocoObI TTAHUSI
1.3.Ctpoenne 1 pyHKIHH KIETOK
7 1 Kontponbhblii Tect Ne2 «OOMeH BeliecTB U MpeoOpazoBaHUEe SHEPTUH B
KieTkey. [IpokaproTuyeckas KieTka
8 1 DykaproTtrdeckas Kierka. [{uroruasma
9 1 JlaGopatopnas padora Nel «M3yuenue kierok Oaktepwii, pactenuii u | [{udppoBoit MHKPOCKOIT 1 TOTOBBIE
YKMBOTHBIX HA TOTOBBIX MUKPOMperaparaxy. MHKPOTPENapaThl
10 1 DyKaproTH4ecKasi KieTka. Japo
11 1 Jlenenue kieTok
12 1 Knerounast Teopust CTpO€HUsI OPraHW3MOB
Pasnen 2. PazMHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB
2.1. Pa3MHOKeHMe OPraHu3MOB
13 1 Kontponbubiii Tect Ne3 «Ctpoenne u ¢yHKUMH KiIEeTOK». becronoe
pa3MHOKEHHE
14 1 IlonoBoe pa3mMHOKEHHE




2.2. UnauBuayajibHOE pa3sBUTHE OPraHU3MOB

15 1 Kontponbasiit Tect Ned4 «Pa3MHOKEHHE OpraHU3MOBY». DMOPUOHAIBHBIN
MIEPUO]T

16 1 OpraHorenes

17 1 ITocTaMOpHOHATBHBIN TIEPUO]T

Paznen 3. HaceacTBeHHOCTh M H3MEHYNBOCTD OpraHu3mMoB

3.1. 3aKOHOMEPHOCTH HACJIeIOBAHUS TPU3HAKOB

18 1 Kontponbubiii Tect NoS «MHauBHTyaIbHOE pa3BUTHE OPraHU3MOB).
OCHOBHBI€ TIOHSITUSI TEHETUKU

19 1 ['uOpumonorndecKkuii - MeTo[, W3YYeHHs HACJCIOBaHHMS IPU3HAKOB
I"Mennens

20 1 1 u 2 3akoHbBI MeHers

21 1 3aKOH YMCTOTHI TAMET

22 1 3axoHbl Menaenst: 3 3aKkoH

23 1 Ipaxtiueckas padora Nel «PemeHre reHeTHIeCKUX 3a/1atw»

24 1 CleryieHHOE HaCJIeIOBAaHNE TEHOB

25 1 I'enetuka nmosa. HacrnenoBanye npru3HaKkoB, CLIEMIEHHBIX C ITOJIOM

26 1 I[paxtiueckas padora No2 «CocTaBlieHHE POIOCIIOBHBIX)

27 1 BsaumopeiicTBue reHoB

3.2. 3aKOHOMEPHOCTH U3MEHYHBOCTH

28 1 KonTponbHbiii TecT Ne6 «3aKOHOMEPHOCTH HACIIEIOBAaHUS TPU3HAKOB)
Hacnencreennas "3aMEeHUNBOCTD

29 1 Myraiyuy. 3HayeHne MyTalyi

30 1 KomOuHaTBHasi N3MEHUNBOCTb

31 1 DeHOTUIHYECKAas N3MEHUYNBOCTh

32 1 JlabopatopHast pabora Ne2 «IloctpoeHrie BapralliOHHON KPHUBOID»

33 1 KonTpornbHsIii TecT Ne7 «3aKOHOMEPHOCTH N3MEHYUBOCTID)

3.3. Cesiekuusi pacTeHui, )KUBOTHBIX 1 MUKPOOPTaHHU3MOB

34 1 I{enTpBl MHOrOOOpA3Ksl M NPOUCXOXKAECHHS KYJIbTYPHBIX PAaCTEHUI

35 1 MeTozpI ceneKIy pacTeHUH U )KUBOTHBIX

36 1 Cenexuysi MUKpOOPraHU3MOB

37 1 Konrpomensii  Tect  Ne8  «Cenmekuust  pacTeHMi, JKMBOTHBIX H

MUKPOOPIaHNU3MOB»




Paznen 4. IBostronust ;kMBOro Mupa Ha 3emiie

4.1 Muoroo0pasue >KMBOro Mupa. Y POBHU OPraHN3aIii M OCHOBHBIC CBOMCTBA )KUBBIX OPraHH3MOB

38

1

Muoroo6pasue KH1BOro Mupa. Y poBHH OpraHu3alliu

39

1

CBOICTBA )KMBBIX OPraHU3MOB

4.2.PazBuTHe OMOJI0TMY B I0IAPBUHOBCKHIA IIEPHOJT

40 1 Kontpomeubiii  Tect Ne9 «MHoOrooopasue >KHMBOrO Mupa. YPOBHH
OPTaHU3AlMHA ¥ OCHOBHBIC CBOMCTBA YKUBBIX OpPraHM3MOBY. CTaHOBJICHHE
CHCTEMATUKH

41 1 OpomoronHas Teopust JK.b. Jlamapka

4.3.Teopusi U. /lapBuHa 0 npoucX0sK1eHUH BUIOB ITyTéM €CTECTBEHHOr0 0TO0pa

42 1 Kontponbeubiii Tect NelQ «PaszButne OwoONOrMH B JOJAPBHHOBCKHIA
niepuoy. HaydHble npeanockuiku Bo3HUKHOBeHusI Teopru Y. JlapBruHa

43 1 CounanbHO-3KOHOMUYECKUE TIPEANIOCHUIKM BO3HMKHOBEHUS yueHus Y.
JlapBuna

44 1 VYuenne Y./lapBrHa 00 HCKYyCCTBEHHOM 0TOOpE

45 1 Yyenue Y./lapBrHa 0 €CTECTBEHHOM 0TOOpE

46 1 Dopmbl 60pHOBI 32 CYIIECTBOBAHUE

4.4.11pncnoco0/1eHHOCTb OPraHU3MOB K YCJIOBHSIM BHELIHeH cpelbl KaK pe3yJbTar JeicTBHSA

€CTeCTBEHHOI0 0T00pa

47 1 Kontponbhsiii Tect Nell «Teopust Y. Jlapsunay. IlpucnocodurensHble
0COOEHHOCTH CTPOEHHS U ITOBEJICHHS dKMBOTHBIX

48 1 3ab6ota 0 mortomctBe. JlaGopatopHas pabora Ne3 «OOcyxaeHue Ha
MOJIEJISIX POJIM MPUCIOCOOUTENBHOTO MOBEEHUS KUBOTHBIX)

49 1 Omuonornueckre amantanuu. JlaboparopHas pabora Ned «M3yueHue

HPHUCIOCOOJIEHHOCTH OPIraHU3MOB K cpejie OOMTaHUsD»

4.5.MuKpodIBOIIOLIHS

50 1 Kontponbhblii Tect Nel2 «[IpucnocoOneHHOCTh opraHu3MoBy. Bun, ero
Kputepuu u ctpykrypa. [yt BuaooOpa3oBaHusL.

o1 1 Jlaboparopnast padora No5 «3ydyeHne U3MEHUUBOCTH, KPUTEPHEB BUJIA,
PEe3yNbTaTOB UCKYCCTBEHHOIO 0TOOPA Ha COPTax KyJAbTYPHBIX PACTEHUID.
JieMeHTapHbIE IBOJTFOIIMOHHBIE (hAKTOPbI

52 1 @DopMBI €CTECTBEHHOTO 0TOOpa

4.6.buosiornyeckue nocaecTBus azantauuu. MakpoidBosonus

53

|1

‘ KontponbHbiii Tect Nel3 «Mukpossomonusi». 1 1aBHble HanpasieHUs




SBOJIFOIMH: apoMOpho3.

o4 1 ['maBHpIC  HampaBICHUs] SBOMIOLMHU:  HMMOANANTAIMs W oOwIas
JIeTeHepaIysL.

99 1 THITbI HBOJIFOLIMOHHBIX M3MEHEHUI

4.7.Bo3HNKHOBEHME KM3HH HA 3emuie

56 1 Kontponpnbii  Tect  Nel4  «Makpossomouus».  CoBpeMeHHbIE
MPEJICTABJICHUS] O BOSHUKHOBEHUH KHU3HU

57 1 HauaspHple STanbl pa3BUTHS KU3HA

4.8.Pa3ButHe Xu3HM HA 3eMiie

58 1 Kontponenbiii Tect Nel5 «Bo3HuKHOBEHHE XM3HH Ha 3eMiie». Opbl U
NIEPUOJIbI PA3BUTHS KHU3HU HA 3emiie

59 1 I TporcxokaeHne YemoBeKa

60 1 Kondepenims «Pa3Burtre )xu3HM Ha 3eMiie»

Paznen 5. B3aumooTHomenusi opranusma u cpeibl. OCHOBBI IK0JI0THH

5.1. Buocgepa, e€ crpykrypa ¥ pyHKUMN

61 1 Kontponeubiit Tect Nel6 «Pa3Butue xu3Hu Ha 3emiiey». CTpyKTypa
ouochepsl. KpyroBopor BemiecTs

62 1 Hcropus popMupoBaHus COOOIIECTB KUBBIX OpPraHU3MOB. broreoreHo3b1
1 OMOLIEHO3EI.

63 1 Aobuotnueckre haktopsl cpebl. IHTEHCHBHOCTD T€HCTBUSI (JaKTOPOB.

64 1 buotnueckue dakrops! cpenbl. Jlaboparopras padota Ne6 «CocrapieHne
CXEM TIepe/Iauul BEIIECTB ¥ SHEPIHH (IIETIeH MTUTAHUS )»

65 1 BzanmooTtHommenust Mexny opranm3Mamu. JlaGoparopnas pabora Ne7 | Lludposas mabopatops 1Mo SKOIO0rHU
«3ydeHne u oIrcaHne YKOCUCTEM CBOEH MECTHOCTH, BBISIBJICHHE TUTIOB | (IATUYMK BIAKHOCTH, YITIEKHCIIOTO Ta3a
B3aMMOJICUCTBHS Pa3HBIX BUJIOB B JAHHOW SKOCHUCTEME) U KUCIIOPOJIa)

5.2. buocdepa u yenoBek

66 1 Kontponbubiii Tect Nel7 «buocepa, e€ crpykrypa M GYHKUIMN».
IIprponHsle pecypehl

67 1 [TocmencTBust X03HUCTBEHHOM AesTenbHOCTH. JlabopaTopHast pabota Ne8 | [ludposast maboparopus 1o 3KOIOTHH
«AHanmM3 W OLEHKAa TIOCIEJCTBUM  JEATENBHOCTHM 4YeJOBEKa B | (IATUYMK BIAQKHOCTH, YITIEKHCIIOTO ra3a
DKOCUCTEMAX) 1 KHCJIOpO/Ia)

68 1 OxpaHa IpUpo/Ibl ¥ OCHOBBI PAIIMOHATEHOIO IMPUPOIOTIONIB30BAHMS




Cnucok auTepatypsl

1. Meroguueckoe  mocobue — «Peammzamus ~ 00pa3oBaTENbHBIX  MPOrpPaMm
€CTECTBEHHOHAYYHOW M TEXHOJOTHMYECKON HaIpaBJIEHHOCTEW MO OMOJIOTUH C MCIOJIb30BAaHUEM
obopynoBanus nenrpa « TOUYKA POCTA» (Mocksa, 2021 ropx).

2.  MawmonroB C. I'., 3axapoB B. b., Aradponoa U. b., Conun H. U. buonorus.
OO6mue 3akoHOMepHOCTH. 9 Kimacc: yueOnuk/ MamontoB C. I'., 3axapoB B. b. u np. — M.:
Hpoda, 2017 1.

NudpopManiuoOHHO-KOMMYHHKATUBHBIE CPeICTBA 00y4YeHUs

1.  Kommnsiorep, HOyTOYK
2.  MynpTUMEIUIHBII IPOEKTOP, SIKPaH

Hugpopmayuonnoe obecneuenue

CIIPpaBOYHHKHU, KAPTHI, yLIC6HI)IC IJIaKaThbl U KapTUHBI, JOIMMOJIHUTCIIbHAA
JUTepaTrypa IO MpeaMeTaM, pa3faTOuHbId Marepuan, o0pasilbl TBOPUYECKUX
pabot, ¢pororpadumn.

HNuTepHeT-pecypcsl

1.  http://www.sci.aha.ru/ATL/ra21c.htm — 6uonornyeckoe pasnoodpasue Poccun.

2. http://lwww.wwf.ru — Bcemupnsiii pora aukoi npupoast (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm  —  uHTepHeT-caliT
«OO011eCTBEHHBIE PECYPCHIOOPA30BAHMSI

4.  http://lwww.ecosystema.ru — »3KoJlorHuecKoe oOpa3oBaHHE JeTeHl |
n3ydyenue npuponasl Poccnn.

®OPMBI ATTECTAIIUU U OHEHOYHBIE MATEPHUAJIBI

(I)OprI NMpoBEACHUA aTTreCTallMM: OIpPOC, TCCTUPOBAHUC, AHKCTHUPOBAHUC,
KOHTPOJIbHOC 3a/IaHUC, IIEAArOTrn4CCKOC Ha6J'IIO)ICHI/IC.


http://www.sci.aha.ru/ATL/ra21c.htm
http://www.wwf.ru/
http://edu.seu.ru/metodiques/samkova.htm
http://www.ecosystema.ru/
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