BHoJ10rusi — aHHOTANUs K padouynM IMporpaMmmam
(10-11 xaacc)

ITporpammsbl pa3zpaOoTaHbl Ha OCHOBE (pellepabHOI0 KOMIIOHEHTa I'OCYJapCTBEHHBIX O00pa30BaTENIbHBIX
cTaHfapToB o0mero obpasoBanusi. Pabowas mporpamMma cocraBieHa Ha ocHoBe DexepanbHOrO
I'ocyaapcTBeHHOro cTaHAapTa, MporpamMMbl MO Ouonoruu i 00I1eo0pa3oBaTeNIbHBIX KON (COOPHUK
buonorusi. Paboune nporpammsl. [IpenmerHast muaus yueOHUKOB «JIuHms sxu3am». 10—11 kmaccsr: yue0.
mocobue st 001e00pa3oBaTebHBIX. Opranu3anuii: 6a3oBeiii yposens / B. B. ITaceunuk, I'. T'. IlIBeros, T.
M. EpumoBa. — M.: I[Ipoceemienue, 2020), moiHOCTHIO OTpaXkaroliei coaepxkanue [IpumMepHoii mporpaMmsl,
C JIOTIOJIHEHUSIMU, HE MTPEBBIIIAIOIIMMHU TPeOOBAaHUS K YPOBHIO MOATOTOBKU 00YYarOIIUXCS.

YYEBHO-METOJAUYECKUI KOMIUIEKC (YMK):

o [Ipenmernas nunaus yaueOHUKOB «JIunus sxu3Hm». 10—11 kmacesl: yueb. mocodue s
00111e00pa30BaTeIbHbBIX. Opranu3aiuii: 0a30Bbiit yposerb / B. B. ITaceunuk, I'. T'. IlIBeros, T. M.
Edumosa. —M. : [Ipocsemenue, 2020

e Vuyebuuk: buomorus. O6mas 6uomnorus. 10-11 ki.: yueOHUK A1 00111e00pa30BaTEIbHBIX YUPEKICHUH /
A.A Kamenckuii, B.B.ITaceunuk, A.M.Pybuos: - M., [Ipocsemenue. 2020 .

YYEBHBIN [TJIAH (KOIH4ECTBO JacoB):

e 10-i1 xkimacc — 34 yaca B roj
e 11-ii xitacc — 102 gaca B rox

LIEJIU:

[lenu Guonornyeckoro 06pa3oBaHus B cTapiieil mKkose GopMyIUPYIOTCS Ha HECKOJIBKUX YPOBHSX: INTI00AIbHOM,
METaInpeIMETHOM, JTMYHOCTHOM U MPEIMETHOM, Ha YpOBHE TpeOOBaHMI K pe3yIbTaTaM OCBOECHUS COAEPIKaHUS
MIPEIMETHBIX IIPOIPAMM.

I'moGanbHbIe 11T OMOIOTMYECKOro 00pa30BaHuUs SABIAIOTCS OOIIMMU /711 OCHOBHOW U CTapIlIe IKOJbI U
OTIPEEISAI0TCS COLMAIbHBIMUA TPEOOBAaHUSMU, B TOM UHCJIE U3MEHEHHEM COIMAJIbHOM CUTyallu pa3BUTUS —
POCTOM MH(POPMALIMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKTepa U cIocOO0B OOIIEHUS M COLMATbHBIX
B3anMOJIeHCTBHI (00BEMBI U CITOCOOBI ONTyUeHUsI HH(POPMAIIUU TTOPOKIAIOT PsAJl 0OCOOEHHOCTEN pa3BUTHUS
COBPEMEHHBIX MOAPOcTKOB). Hanbosnee mpoayKTUBHBIMU JJIS pEIIEHUS 3a/1a4 Pa3BUTHS ITOIPOCTKA SIBJISIOTCS
COLIMOMOpAJIbHASL M UHTEIUIEKTyallbHas B3POCIIOCTb.

[Tomumo 3TOrO0, rModatbHbIE HENU GOPMYIUPYIOTCS C YUETOM PACCMOTPEHHS OMOJIOrMYECKOT0 00pa30BaHUs KaK
KOMIIOHEHTa CUCTEMBI 00pPa30BaHUs B 11€JI0M, I03TOMY OHH SIBJIIIOTCS HanOos1ee OOIIKMMHU U COLIMATIBHO
3HAaYUMBIMU.

C y4€ToM BBIIIIEHA3BAaHHBIX MOAXO0B II100aTbHBIMH IESIMU OMOJIOTHUYECKOTO 00pa30BaHUs SBIISFOTCS:

— coLMaIN3aLus 00yJaroNMXcsl KaKk BXOXK/IEHHE B MUD KYJIBTYPhl U COIIMATIBHBIX OTHOILICHHIHA,
obecrieunBaroniee BKIIOUCHHE YIAIIUXCS B TY WIH HHYIO TPYIITY JINO0 OOIIHOCT — HOCHUTENS €€ HOPM,
LIEHHOCTEW, OpPHEHTAIM, OCBaUBaeMbIX B IPOIIECCE 3HAKOMCTBA C MUPOM KUBOW MPUPOIBI;

— npuoOIIeHNE K MI03HaBaTEIbHOM KyJIbType Kak  CHCTEeMe II03HABATEIbHBIX
(HayyHBIX)  LIEHHOCTEH, HAKOIUICHHBIX OOIIIECTBOM B cdepe OMOTOrHIecKOil HayKH

[TomuMmo 3TOTO, OHOIOTHYECKOE 00pa30BaHKE HA CTAPIICH CTYIIEHU MTPU3BAHO OOCCIICYHTh:

— OpUCHTAHIO B CUCTEMC OTUUCCKHUX HOPM U HCHHOCT€I>'I OTHOCHUTCIIBHO MCTOJA 0B, PC3YJIbTATOB U
JTOCTH)KEHH COBPEMEHHOW OMOJIOTHYECKOM HAYKH;

— Pa3BUTHUC MMO3HABATCIILHBIX KAYCCTB JINYHOCTU, B TOM YUCJIC ITO3HABATCIILHBIX HHTCPCCOB K U3YUCHUTIO



00ImKX OMOJOTMYECKUX 3aKOHOMEPHOCTEH M CaMOMY IPOILECCY HAyYHOTO MO3HAHUS;

— OBJIJICHUE Yy4eOHO-ITO3HABATEIbHBIMM M I[€HHOCTHO-CMBICIOBBIMU KOMIIETEHTHOCTSIMU  JUIS
(dbopMHpOBaHUS T103HABATEIBHONH W HPABCTBEHHOW KYJIBTYphl, HAYYHOTO MUPOBO33PEHHUS, a TAKKE METOOJIOTHEN
OMOJIOTMYECKOT0 SKCIIEPUMEHTA U AJIEMEHTAPHBIMU METOJaMU OMOJIOTMYECKUX HCCIIEIOBAHNM;

— (dbopMHpOBaHKE KOJIOTMYECKOTO CO3ZHAHUS, LIEGHHOCTHOT'O OTHOLICHHUS K ’KUBOM MPHUPOJIE U YETOBEKY.

3AJIAUM:

e (opmupoBaHuE cUCTEMbI OMOJIOTUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHUHbBI MHUPA;

® pa3BUTHE JIUYHOCTU OOYHAIOIINXCS, UX UHTEIUIEKTYalbHOE U HPaBCTBEHHOE COBEPILIEHCTBOBAHUE,
(hopMUpOBaHHE Y HUX TYMAaHUCTHYECKUX OTHOIICHUH M SKOJOTHYECKH 11eJIecO00pa3HOro MOBECHUS B OBITY
U TPYZAOBOM 1€ATEIbHOCTH;

¢ BBIPAOOTKY MOHUMAHWMS OOIIECTBEHHOU MOTPEOHOCTH B Pa3BUTUHM OUOJIOTHH, a TaKKe (HOPMHUPOBAHHE
OTHOIICHUS K OMOJIOTUU KaK BO3MOXHOW 00JacTH Oy IyIIel IpakTHIECKOHN JIeITeIbHOCTH.

JIMYHOCTHBIE PE3YJIbTATbBI

® peanu3alMy 3TUYECKUX YCTaHOBOK IO OTHOIICHUIO K OMOJIOTUYECKUM OTKPBITHSM, HCCIICTOBAHUAM U HX
pesynbTraram;

® [IPU3HAHUA BBICOKOM LIEHHOCTH >KM3HU BO BCEX €€ MPOSBIICHHUSX, 3I0POBbsS CBOETO U IPYTUX JOJEH,
peanu3anuy yCTaHOBOK 3J0POBOrO 00pa3a KHU3HHU;

® chopMUpPOBaHHOCTh IO3HABATEIbHBIX MOTHBOB, HAIPAaBICHHBIX HAa IIOJyYCHHUE HOBOTO 3HAHHS B
obmactu OWOJOrMM B CBS3U  C Oyaymiel npodecCHOHaIbHOM NeITeIbHOCThIO WIIM OBITOBBIMU
npobOieMaMu, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbBSI U IKOJIOTHUECKONW OE30MaCHOCTH.

METAINPEAMETHBIE PE3VJIbTATHI

® OBJAJICHUE COCTABJISAIONIMMU HCCIIEN0BATENBCKON U IPOEKTHOM NEATEIBHOCTH, BKIIIOUAsl YMEHUS BUJETh
npobieMy, CTaBUThb BOIPOCHI, BBIIBUTaTh TMIIOTE3bI, 1aBaTh ONpPEAETICHNs OHATUSM,
KJIacCU(UIUPOBATh, HAOIIOAATH, TPOBOAUTH SKCIIEPUMEHTBI, J1€1aTh BHIBOIBI U 3aKIIOUECHHUS,
CTPYKTYpUPOBaTh MaTepua, oObsICHATH, I0Ka3bIBaTh, 3alIUILATh CBOM UJIEH;

e yMeHHs paboTaTh C pa3HbBIMH UCTOYHUKAMH OMOJIOTHYECKON MH(OPMAaLMU: HAXOAUTh OMOJIOTUYECKYIO
nH(OpPMALIKIO B Pa3IMYHbIX HCTOYHUKAX (TEKCTE ydeOHHKA, HAyUYHO-TIOMYJIIPHON JTUTEpaType,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX ), aHAJTM3UPOBATh U OLEHUBATh MHPOPMALIUIO, TPEOOPa30BHIBATH
nH(pOpMaLINIO U3 OAHON (GOPMBI B IPYTYIO;

® CrHI0OCOOHOCTb BHIOMpPATh LIEJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOMX JIEMCTBUSAX U MOCTYIKAaX IO
OTHOIIECHHUIO K JKUBOH MPUPOJIE, CBOEMY 3/10POBBIO U 3/10POBBIO OKPYXKAIOIIHX;

e YyMEHHMS AaJCKBAaTHO HCIOJb30BaTh pEYEBBIE CPEACTBA Ml JUCKYCCHUM MU apryMEHTAallMM CBOEU
MO3ULMH, CPAaBHMBATh pa3HbIE TOYKH 3PEHHUS, apryMEHTUPOBATH CBOK TOUYKY 3PEHHUs, OTCTauBaTh CBOIO
MO3HILIHIO.

[MPEIMETHBIE PE3YJIBTATHI

® XapaKTepUCTHKA COJIEpXKaHUs OMOJIOrHYECKHX TeOpuil (KJIeTOYHasl, IBOJIIOIMOHHAs Teopus [lapBuHa);
yuenust Bepnajckoro o 6uocdepe; 3akonoB MeHnens, 3akOHOMEPHOCTEN U3MEHUYUBOCTH; BKJIa1a
BBIJIAIOIINXCS YIEHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

® BBIJICJICHUE CYIIECTBEHHBIX PU3HAKOB OMOIOTHUECKUX OOBEKTOB (KIETOK: PACTUTENbHBIX U )KUBOTHBIX,
JOSZIEPHBIX U SAEPHBIX, TOJIOBBIX M COMAaTHYECKUX; OPTaHU3MOB: OJJTHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX;
BHJIOB, DKOCHCTEM, Orocdepbl) U mporieccoB (0OMEH BEIIeCTB, pa3MHOXKEHNUE, JCICHHE KICTKH,
OIJIOZIOTBOPEHHE, AEHCTBHE UCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, (hOpMHUpPOBAHKE
MPUCIIOCOOJICHHOCTH, 00pa30BaHNE BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAILCHUS

® DBHEPruu B 3KOCUCTeMax u duocdepe);

e 0oOBsiCHeHUE poiu OMOJIOruU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS; BKJIa1a OMOIOTHYECKUX TEOPH
B (hOpMUPOBAHNUE COBPEMEHHOW €CTECTBEHHO- HAYYHOU KapTUHBI MUPA; OTPULIATEIILHOTO BIMSHUS
aJIKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HAa PA3BUTHE YEJIOBEKA; BIUSIHNS MyTareHOB Ha OPraHU3M
YeJIOBEKa, HSKOJIOTUYECKUX (HaKTOPOB Ha OPraHU3MBbl; IMPHYUH SBOJIIOLUHU, H3MEHSIEMOCTH BHJIOB,



HapyIIEHUH pa3BUTHUSI OPraHU3MOB, HACIIEICTBEHHBIX 3a00JI€BaHUN, MyTallUi, YCTOHYNBOCTH U CMEHBI
JKOCHUCTEM,;

e IIpUBEACHME JOKA3aTENIbCTB (apryMeHTalUs1) €ANHCTBA )KMBOW U HEXXKUBOM IPUPOJIbI, POJCTBA JKUBBIX
OpPTraHU3MOB; B3aMOCBSI3€H OPraHM3MOB U OKPYXKaroIlel cpeibl; HeOOXOAMMOCTH COXPaHEHUS
MHOTr000pasus BUJIOB;

® yYMEHME I10JIb30BaThCsl OMOJIOTNYECKON TEPMUHOIOTMEN U CUMBOJIMKOM;

® pELICHHE 3JIEMEHTAapHbBIX OMOJIOTHYECKUX 3a/1a4; COCTABJICHUE 3JIEMEHTAPHBIX CXEM CKpEIIMBAaHUSA U CXEM
IIepEeHOCca BEIECTB U SHEPTUHU B 3KOCUCTEMax (LieNy MUTaHus);

e omnucaHue 0co0el BUI0B IO MOP(OIOTHIECKOMY KPUTEPHIO;

® BBIIBICHHE HM3MEHUMBOCTH, IPUCIOCOONICHUI OPraHu3MOB K cpejlie OOMTaHUs, HCTOYHHKOB
MyTareéHoB B OKpYXarouleil cpeje (KOCBEHHO), aHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHCTEMAX CBOEH
MECTHOCTH; U3MEHEHUH B 3KOCUCTEMaX Ha OMOJIOTMUECKUX MOJIEISX;

e CpaBHEHHE OMOJOrMYECKHX OOBEKTOB (XMMHUECKHI COCTAB TeJl )KUBOM U HEKUBOU MTPUPOIBI, 3aPOJIBIIIT
YeJI0OBEKAa U IPYTUX MJIEKOIUTAIOIINX, IPUPOAHBIE 3KOCUCTEMBI U arPO3KOCUCTEMBI CBOEM MECTHOCTH),
IIPOLIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOPBI, IOJIOBOE U OECIION0E PA3MHOXKEHUS) U
(bopMyIHpOBKa BHIBOJIOB HA OCHOBE CPAaBHEHUSI.

COJIEP)KAHUE:

1. Beenenue . buonorus B cucremMe Hayk

Taitabl npuposl. Hayunas kapTuHa Mupa: y4€Hble, HaydHas JesTelIbHOCTh, HAy4HOEe MUPOBO33peHue. Poib
UMECTO OMOJIOTUHU B (POPMUPOBAHUN HAYIHOW KapTHHBI Mupa. [IpakTudeckoe 3Ha4eHHEe OMOJIOTHICCKIX 3HAHUM.
CoBpeMeHHbIE HAMPaBJICHHUS B OMOJIOTHH.

[Tpodeccuu, cBs3aHHBIC ¢ OMOIOTHECH.

OOBEeKT n3ydeHus: OMOJIOTHHI

Metononorus ouonoruu. XKu3Hp kak 00beKT u3ydeHus:  Ouosioruu. OCHOBHbIE KpUTEPHUH (IIPU3HAKH) )KUBOTO.
Pa3Butue npencraBieHui yenoseka o npupojie. PacteHus M )KUBOTHBIE Ha repOax CTpaH MUpA.

MeTOI[BI HAay4YHOI'O IIO3HAHUS B OHOJIOTHH.

Hayunsiit MeToa. MeTossl uccneoBanus B OMOJIOTHU: HAOIIOACHUE, ONTMCAaHNe, U3MEPEHHE, CPaBHEHUE,
MOJEIIMPOBaHNUE, IKCIIEpUMEHT. CpaBHUTEIbHO-UCTOPUUECKHUI METO/I. DTaIlbl HAYYHOTO UCCIIEIOBAHMS.

Krnaccudeckast Mofens HaydHOTo MeTo/1a. MeToAbl HayYHBIX HCCIe0BaHUN: abCcTparupoBaHue, aHAJIU3 U CUHTES,
WJean3alnsl, MHIYKIUS U JeAYKIUS, BOCXOXKICHUE OT aOCTPaKTHOTO K KOHKpeTHOMY. JlaGopaTopHas padora 1
«Hcrionb30BaHKe Pa3IMUHBIX METOIOB MPU U3yUYEHUU OUOIOTHUECKUX 0OBEKTOB

buonornueckue cuctemMsl 1 KX CBOMCTBA.

dyH/1aMEeHTAITbHBIE TIOJIOKEHUST OMOJIOTUH. Y POBHEBAsI OpTraHU3AIHS YKHUBOW MPUPOIBI (OMOJTOTHYECKUX CUCTEM).
OMepIKEHTHOCTh. DHEPrUsl U MaTepHs Kak OCHOBA CYIIIECTBOBAHUS OMOJIOTMYECKUX CHCTEM. XpaHEHHeE,
peanu3anus u rnepeaavya reHeTHIecKor nHpopmaIuy B 4yepe/ie MOKOJICHUH Kak OCHOBA KU3HU. B3anmoseiicTBre
KOMITOHEHTOB OMOJIOTHYECKUX CHUCTEM U CAMOPETYJISAIMs. DBOIIOIMOHHBIE MPOIIecChl. B3anMOCBs3b CTpOSHUS 1
¢byHKIui Ononornyeckux cucreM. CaMoperysisiius Ha OCHOBE MOJIOKUTEIbHOU 00paTHOH cBs3u. JlabopaTtopHas
pabota 2 «MexaHU3MbI CaMOPETYISIIUN.

O6o06maromuii ypok mo Teme: «bruosiorus B cucteMe Hayk. MeTo bl HAy4YHOTO IMO3HAHUS B OMOJIOTHI
(KOHTPOJBHBIH TecT 1)

2. MouekysapHbIi YpOBEHB

MonexkynspHbIN ypOBEHB: 001I1asi XapaKTepUCTHKA.



OOm1ast xapaKTepUCTHKA MOJIEKYJIIPHOTO YPOBHS OpraHU3alyy KU3HH. XUMUYECKHI COCTaB OPraHU3MOB.
XHUMUYECKHUE AIEMEHThI. MaKpO3JIeMEHThI 1 MUKPOSJIEMEHThI. ATOMBI U MOJIEKYJIbl. KOBasieHTHasI CBA3b.
Heoprannueckue u opranndeckue Bemecrsa. MHoOrooOpa3ue OpraHMYeCKHUX BEIIeCTB. buomoammepsr:
TOMOIIOJTMMEPHI ¥ TETEPOTIOTUMEPHI

HeOpFaHI/ILIeCKI/Ie B€IICCTBaA: BOJA, COJIH.

CtpyKTypHBIE 0COOCHHOCTH MOJIEKYJIBI BOABI U €€ cBoCTBA. BomoponHas cBsa3b. ['mapodunbaeie u ruapodoOHbe
BemiecTBa. ColM M MX 3HA4YEHHUE 7S opranu3mMoB. bydepHsie coennneHus

Jlunuael, ux ctpoeHue U GyHKIIUH.

Jlunuael, ux ctpoenue U ¢pyHkiuu. Helrpansabiexxkupsl. DdupHbiecBsa3u. Bocka. ®ochomumnuasr. CTEponb.
VYrneBojbl, UX CTPOCHHE U (PYHKIUU.

VYrineBonesl (caxapa), ux crpoenue u Gynkuuu. Monocaxapusl. Jucaxapunsl. Onurocaxapuisl. [lonucaxapusl.
benku. CocTaB u cTpyKTypa O€IKOB.

benxu. CoctaB u crpykrypa 6enkoB. HezamernMbie aMuHOKUCITOTHL. [lenTunHas cBsa3b. Kondopmanus 6emnxka.
I'moOynsapusie u pubpusuispHbie 6enku. JleHarypanus.

benku. @yHkunm O6€1KoB.

Oyukuuu 6enkoB. CTpykTypHble O0enku. benku-pepmentsl. TpancnopTHble OenKu. benku 3amuThl U HanlaAeHUsL.
CurnanbHble 6enku. benku- penentopsl. benku, odecrieunBarommye ABUKEHUE. 3anacHble OEIKH.

®DepMeHTHI - bruonornyeckue katanan3aropbl.MexaHu3M JEMCTBUSI KaTaIM3aTOPOB B XMMUUYECKUX PEaKLUsAX.
Oneprus aktuBaiu. CtpoeHue pepMeHTa:aKTUBHBIHN LEHTp, cyOcTpaTHas crneruduuHocTb. KodepMeHTs!.
OTnnuns GepMEHTOB OT XMMUUYECKUX KaTalln3aTopoB. benku-akTuBaTopel U 6enku-uHruouTopsl. Jlaboparopuas
pabora 3 «Karanuruyeckas akTUBHOCTh ()epMEHTOB (Ha MPUMEPE AMUIIA3BI)»

Oo6o0maromuit ypok o TeMe «XUMHUYECKUH COCTaB KIETKU»(KOHTPOJIbHBIHN TeCT 2)

Hyxnennossie kucnorsl: JJTHK u PHK.

Hyxneunossie kucnotsl: JIHK u PHK. Ocobennoctu crpoenus u pynkuuu. Hykneorun. Ilpunnun
koMIuieMeHTapHocTu. Permnkanusa JIHK. Poib HyKIIEHHOBBIX KUCIIOT B pealu3alii HacIeICTBEHHOM

unpopmanuu. 'en ATD u apyrue Hykineotupl. Buramussl.

Ponpb Hykneotunos B oomene BemiectB. AT®. ['maponus. Makpospruueckue csizu. AT® kak yHUBepcallbHbII
aKKyMYJIATOp 3Hepruu. MHorooOpasue MOHOHYKJICOTH/I0B KJIETKU. BuTaMuHb

Bupycsl — HekseTouHble (POPMBI JKU3HH.

Bupycsl — Heknerounas popma xu3zHu. MHoroodpasue Bupycos. JKu3HeHHbIe UKIbI BUpYcoB. [Ipodunaktrka
BUPYCHBIX 3a0oseBanuil. Bakiuna. Hanotexnonoruu B Ouonoruu. PeTpoBupychl — HapyImuTeTd OCHOBHOTO
MIpaBUJIa MOJIEKYJISIPHOM OMOJIOTHH.

Oo6o0maromuii ypok 1o teme «MOJeKyISIpHBIA YPOBEHb OPTaHU3AIUH KUBOW TTPUPOIHD)

(KOHTPOJBHBIN TeCT 3)

3. KneTounslil ypoBeHb

Knerounslii ypoBeHb: o01mast xapakTepuctuka. Kierounas teopusi.



OO01mas xapakTepucTHKa KIETOYHOTO YpOBHs opranu3anuu. Oomume ceenenus o kierke. [{lutonorus — Hayka o

KieTke. Metosl n3yuenust kietku. Kierounas reopus. JlaboparopHas padota 4 TexHuka MUKPOCKOTTUPOBAHHMS

«CpaBHEHUE CTPOCHUS KJIETOK PACTCHUN, )KUBOTHBIX TPUOOB U OAKTEpUil 0] MUKPOCKOIIOM Ha TOTOBBIX

MHUKpOIIpenaparax U ux OIHUCAHHUEN.

Crpoenue knetku. Kierounas memOpana. [{utornasma.

Crpoenue knetku. CXOACTBO MPUHLIMIIOB  MOCTPOEHHUS KIETKU. OCHOBHBIE  YacTH U OpraHoOM/bl
KIeTKY, ux Gyakuu. Kierounas (miazmaruyeckas) MemOpaHa. Kierounas CTEHKA.

I'mukokanuke. DyHKIIUU KJIETOYHOM MeMOpaHbl. DHAOINUTO3: (arouTo3 MUHOIMTO3. Penenmus. JlaboparopHas

pabora 5 «Habnroaenue mia3Mon3a 1 TIa3MoiIn3a B KJIETKaX KOXKUIIBI JTYKay.

Pubocomsl. Snpo. DHpomia3MaTu4ecKas ceTh.

OcHOBHBIE YaCTU ¥ OPraHOMIbI KJIETKH, uX QpyHkuuu. Pubocomsl. Aapo. Anepuas obonouka. Kapuomiazma.

Xpomarus Anapermku. ['ucronst. Xpomocomsl. Kapuorun. CtpoeHue u GyHKIHNA XPOMOCOM.

DHJ0MIa3MaTHYeCcKas CeTh: IEPOXOoBaTas U raajakas. XpoOMOCOMHBIN HA0Op KIETKU (KapHOTHM)

Bakyomu. Kommuiekc [N'onbmku. JInzocomsl. JlabopaTopHnast padora 6 «IIpurorosnenue, paccMarpuBaHue U
OMHMCaHUE MUKPOMPETIAPATOB KIECTOK PACTCHHII.

OCHOBHbBIE YaCTH U OPraHOUbI KIeTKH, UX ¢pyHkunu. Kommieke I'onbmpxu. JInzocomel. Bakyonu. Typropaoe
naBiieHue. ENMHCTBO MEMOPAHHBIX CTPYKTYP KIETKH.

Mutoxounpuu. [Tnactumaer. Opranouns: nemxeHus. Kirerounsie Birouenus. JlabopartopHas padora 7
«Habnroenre ABMKEHUS LIUTOIIA3Mbl HA IIPUMEPE JIHCTA AIOACH.

OCHOBHBIE YaCTU M OPraHOUIbI KJIETKH, UX pyHKunu. Mutoxonapuu. [lnactuasl. OpraHouabl ABHKEHUS.
KieTounsle BKIIIOUEHUS.

Oco0eHHOCTH CTPOEHUS KJIETOK ITPOKapHOTOB U 3ykapuoToB. JlabopaTopHas padota 8 «CpaBHEHHE CTPOEHUS
KJIETOK pacTeHHH, )KUBOTHBIX, IPUOOB U OaKTEpUii».

Oc00EHHOCTH CTPOEHUS KJIIETOK MPOKAPHOTOBUIYKapHOTOB. Criopbl 6akTepuii. O600IIaroNfil ypok Mo Teme
«OCcoOEHHOCTH CTPOCHHUS KIIETOK >KUBBIX OpPraHU3MOBY (KOHTPOJIBHBIN TecT 4)

OOMeH BelecTB U MPEeBPAIllCHUE SHEPTHH B KIIETKE.

KusHenesaTebHOCTh KiIeTKH. OOMEH BEIIeCTB U MpeBpallleHre YJHEPTHH B KileTke. MeTabom3M: aHa0o0JIn3M |
KaTaboIM3M.

DHepreTuvecKii 0OMeH B KIIETKE.

OHepreTu4ecKui 51 mactuyeckuiioomen. [ mukonus.  Knerounoe — japixanue. ukn Kpebca.
IpixarenbHas nenb. OxucnutensHoe dpochopunrpoBanue. CnupToBoe OposkeHHeE.

Tunel KJ1€eTOYHOro NUTaHus. MOTOCHHTE3 U XEMOCHHTE3.

Tunsl kneToyHoro nutanus. ABTOTpods! u rereporpodsr. Xemocuntes. dotocuntes. @otonus Boabl. Llukn
KanpBuna.

[TnacTuyeckuit 0OMeH: OMOCUHTE3 OEIIKOB

I'en. Xpanenue, nepegaya ¥ peaqn3alis HacJIeCTBEHHOW HH(pOpMAIUY B KJIeTKe. | eHeTHYecKuii KOI.
Martpuunsiii cuates. Cuntes 6enka. [Tommcoma.

Perynsimus TpaHCKPUNIIUMY U TPAHCIISIUU B KJIETKE U OpraHu3Me.



PCFyJI?II_[I/ISI TPAHCKPUIIIHUU U TPAHCIIAINU B KJICTKEC U OPraHu3MCe. I'enomuka. Biusnaue HAapKOTCHHLIX BCIICCTB HA
IMPOLECCHI B KJIICTKE.

Henenune kiaeTku. MuTos.
Kinerounsrnii nukn: uaTepdasza u aenenue. Amnonto3. Mutos, ero ¢assl. buonornyeckoe 3HaYeHHE MUTO32
Henenue knetku. Meiios. [TonoBbie KIETKH.

Meiio3, ero MexaHu3M U Ouosiornyeckoe 3HaueHue. Konwroramus xpoMmocoM u kKpoccunroep. Comaruueckue u
MIOJIOBBIE KJIETKU. ['amMeToreHes.

[IpakTryeckas pabora «PenieHne 3eMeHTapHBIX 3a/1a4 110 MOJICKYJISIPHOI OHOJIOTHIY.

O6o06maromuit ypok no Teme «KieTouHblil ypoBeHb OpraHU3aluy KUBOU PUPOIBD)

(KOHTPOJBHBIN TECT 5)

O06o06maromuii ypok KOHQEpPEHIUs 10 UToraM y4eOHO-UCCIIS0BATEIBCKON 1 MPOSKTHON JAEITeITLHOCTH
11 xnace

e buosorus Kak KOMIJIEKCHAS HAyKa
e MoneKkynbl U KNEeTKU
O 3Tanbl CO34aHUA KNETOYHOM Teopumn
NONIOXKEHMA COBPEMEHHOM KNETOYHOMN TEOPUN
BK/1aZ, Y4EHbIX B CO34aHNE KNETOYHOM Teopum
[LOKa3aTe/IbCTBA K NOJIOKEHUAM KNETOYHOW TEOpUn
61oanemeHTbl, MMKPO3IEMEHTbI, YIbTPAMUKPOIIEMEHTbI
H6uonornyeckasn posb BeLeCcTB B 06ecneyeHnn KU3HeaeATeIbHOCTU KNETKM
XMMUYECKUI COCTAB TEN MKUBOWM N HEXKMBOM NpUpoabl
€4MHCTBO ¥XMBOW U HEXKMBOW NPUPOAbI
3aBMCMMOCTb PYHKLMIM BOAbI B KNETKE OT CTPOEHMA € MONEKYN
YcTaHaBMBaTb B3aMMOCBA3M CTPOEHMA U GYHKLMI MONEKY B KNETKe
3N1eMEHTHbIN COCTaB U MOHOMepbI 6enkoB
CTPYKTYPHble YPOBHN MOEKY bl benka
NPUYMHBI AeHaTypaumm 6enkos, MexaHM3m 06pa3oBaHUA NoannenTuabl, GakTopbl
pa3Hoobpasuna 6enkos, ypoBHU KOHGOPMaLMK MoneKy bl benka,B3aMMOCBA3N CTPOEHMUA U
YHKUMIA MONIEKYN B KNETKE
e KierouHble CTPYKTYPbI U X (PYHKIUH
0  OYHKUMM membpaHbl
O MexaHu3m baroumTosa, aKTUBHOIO TPAHCMNOPTa, poab AT
O CTPOEHME U XMMUYECKMI COCTAB HAPYKHOM MembpaHbl
O CamoOCTOATe/NIbHbIN NOUCK MHGOPMAL MM HA OCHOBE aHa/IN3a PUCYHKOB, B3aMMOCBA3M CTPOEHMUA U
bYHKUMI HapyKHO MeMbpaHbl

OO0 OO OO O O OO0 O0oOOo

O MexaHW3M NMMHOLMTO3a U GaroLmMTo3a, akTUBHbIM U NAaCCUBHBbIM TPAHCMOPT

O CTpoeHue agpa

O B3aMMOCBSA3b MEXKAY CTPOEHUEM U QYHKLUAMM CTPYKTYPHbIX 31€MEHTOB A4pa, GyHKLUK
CTPYKTYPHbIX YacTei a4pa, CTPOEHME U COCTaB XPOMOCOM

O MeMbpaHHble 1 HeMeMbpaHHble OPraHOMAbl KNETKU

O 0COBEHHOCTU CTPOEHUA SYKAPMUOTUUYECKOMN KNETKM

O OpraHoMAbl UMTONNA3MbI U UX 3HAYEHWE B 3K/, KNETKM

O B3aMMOCBA3b MEXKAY CTPOEHNEM M GYHKLUAMM OPraHOUA0B KNETKM

O CTpOeHMe U cocTas pubocom

e (OolecnevyeHue KJIeTOK IHepPruen
O aBTOTpPOOHbIE M reTepoTPOdHbIE OPraHM3Mbl
O ponb $OoTOCKMHTE3A



CBA3b MeXAYy CTPOEHMEM XI0PONAACTOB U POTOCMHTEIOM
CYLLLHOCTb CBETOBOM M TEMHOBOW ¢a3, NyTU NoBbieHMA 3GPEKTUBHOCTM GOTOCUHTESA
ponb AT® B 06meHe BeLLEeCTB B K/IETKe, NOTPEOHOCTb 60NbLUIMHCTBA OPraHU3MOB B KUC/I0pOae
atanbl 30
CYLLHOCTb M 3HavyeHue OB, aTanbl 3HeproobmeHa Ha Nnpumepe paclenaeHns roKo3bl
O CBA3b MeXAY CTPOEHMEM MUTOXOHAPUN U AblXaHUEM
e HacaeacrBennas nnopMmanus U peajusanus ee B KJIeTKe
O OCHOBHbIe CBONCTBA rEHETUYECKOrO KOAa, MPOLLeCC aCCUMUAALUN
O 3Tanbl 6MOCKMHTE3a H6enKka, CyLLHOCTb NPOLLECCOB TPAHCKPUMLMM U TPAHCNALMUM, CXEMDbI
TPAHCKPUMLUN N TPAHCAALNK
peaKkuus maTpuyHoro cuHTesa, ponb AHK, MPHK, TPHK, pubocom B 6nocuHtese benka
CTPYKTYPHbIE 3/IEMEHTbI reHa
3HAYeHWe MHTPOHOB, 9K30HOB, PErYAATOPHbIX Y4ACTKOB
KapTbl KAPMOTUNOB
TUMbl NOCTIMOPUOHANBHOIO PA3BUTUA
baKTOpbI OKpYrKatowen cpeabl, BANAIOLLME Ha Pa3BUTME OPraHM3Ma Ye0BeKa
npouecc NocTambpMOHaNbHOIO Pa3BUTUA, €ro Tanbl
OoTpULAaTENIbHOE BANAHUE a/IKOT0N1A, HAPKOTUKOB, HUKOTUHA HA Pa3BMTME 3apoabllla
nonyyeHme pekombmHaHTHOM MPHK
CYLLHOCTb NPOLLECCOB CO34aHNA BUBNNOTEKN reHOB, NOly4eHUA pekomburHaTnueHoM PHK
npouecc NPOHMKHOBEHMA BUPYCA B KNETKY
O BO3AEWNCTBME BUPYCOB Ha KNETKY
e MHuauBuayajbHoe pa3BUTHE U PAa3MHOKeHHE OPraHU3MOB
O nepuoabl OHTOreHesa

OO O O O O
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O buoreHeTUYECKM 3aKOH

O CyLWHOCTb Npouecca ambpuoreHesa, ctagmmn 61acTynbl, racTpybl, HEUPY bl

O [O0Ka3aTe/bCTBa e4MHCTBA OPraHMYeCcKoro mmpa

o npouecc andpdepeHumanbHOM aKTUBHOCTU FTEHOB

O BAMAHME guddepeHUNanbHOM aKTUBHOCTM FEHOB Ha Pa3BUTUE

O 3Ha4yeHue pereHepauun B XKU3HM OpraHM3ma

O ynpaB/AeHWE HEPBHOM U SHAOKPUHHOM CUCTEM Pa3BUTUEM

o npouecc penankaummn JHK, nepmoabl nHTepdassbl, nocieaoBaTebHO Gpasbl MUTO3a, ¢pasbl 11 2
AeneHni menosa

O 3HauyeHue npouecca yasoeHma JHK, cyLLLHOCTb M 3HaYeHne MUTo3a

O OTAMYMA Meii03a OT MMTO3a

o b6ecnosoe n N0N0BOE Pa3MHOXKEHME, CnepMmaToreHes n oBoreHes

O 3Tanbl rameToreHesa

O CYLWHOCTb, TUMbI M 3HAaYEeHMe ONa040TBOPEHUA

O 3aBMCUMMOCTb TUMNA ONNOAOTBOPEHUA OT YC/IOBUI Cpeapl

O CTpOEeHMe NOO0BbIX KNeTOK
e OcCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUI HACJIEACTBEHHOCTH
O CYLWHOCTb BMONOrNYECKMX NPOLECCOB HACNEACTBEHHOCTU U U3MEHUYMBOCTHU
O NPUYUHbI HACNEACTBEHHOCTU N U3MEHYMBOCTHU, PO/Ib FEHETUKM B GOPMMUPOBAHUM COBPEMEHHOM
EHKM, B npaKTMyecKkon aeaTeNibHOCTM YeI0BEKA
O 3HayeHwue rubpuaonornyeckoro metoga MeHaens
npaBunao0 eanHo0bpasmnA 1 3aKOH pacLLenneHna, MexaHU3M NPOABAEHUA 3aKOHOB
MOHOIMBPUAHOIO CKpeLLmMBaHuA
cofeprkaHne cxem Hacnen0BaHMA NPU MOHOTMBPUAHOM CKpeLLMBaHUM
CXeMbl MOHOTMBPUAHOTO CKpeLLMBAHNA
MeXaHM3M NPOoABAEHNA 3aKOHOMEPHOCTEN ANTUOPUAHOIO CKPeLLMBAHNA
3aKOH HE3aBMCUMMOTO Hacnea0BaHMUA
O CXeMbl ANTMBPUAHOIO CKpeLLmBaHuA
OcHOBHBbIE 3aKOHOMEPHOCTH SIBJICHUI N3MEHYHUBOCTH
®  pasfiMyHble BUAbI HaCNeaCTBEHHOM N3MEHUYNBOCTH
O NpuMepbl MyTauuMi, NPOABAEHMA 3aKOHA TOMOJIOTUYECKUX PAAOB
O MexaHM3M BO3HUKHOBEHMUA BUA0B U3MEHUYMBOCTHU
O 3HayYeHue myTauui
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3aKOH rOMONOTMYECKNX PASOB

nposB/ieHNe HacNenCTBEHHOM M3MEHYNBOCTU, BUAbI MyTauunii

MeXaHM3M BO3HUKHOBEHMA BUA0B U3MEHUYNBOCTU, NOCNEACTBUA BNAHMUA HA OPraHNU3M MyTareHoB
nposAsaeHne mMogmPnKaLMOHHOMN NU3MEHUYMBOCTH

buonoruyeckoe sHayeHne moandukauuni

BAMAHWE HOPMbI peakuMm Ha NpucnocobaeHne opraHM3mMoB

CBOMCTBA MyTaUMit U mognduKaunii

I'eneTnyeckue OCHOBbI HHAUBUAYAJbLHOI0 PA3BUTHS

Cnocobbl perynaunm akTMBHOCTM reHa

npUMepbl 4eTEPMUHALNMN KNETOK

nposAsneHne gnpdepeHUManbHOM aKTUBHOCTM FrEHOB

AeTEPMUHALNA KNETOK

MexaHu3m gndpepeHLNPOBKN KNETOK B XO4E OHTOreHe3a

nPUMepbl 3aNPOrpammmMpPOBAHHON NEPEeCTPONKM FreHOMA

MeXaHM3M NepecTPoOnKM MMMYHOr106yNnHOB

3HaYeHME 3aNPOrpaMMUPOBAHHON NEPECTPOINKN reHOMa

CBOIACTBA FEHOB W MPU3HAKOB

npUMepbl FreHOB-MOANDUKATOPOB, NEUOTPONHOIO U 1€TA/IbHOIO AENCTBUA FeHOB
MEXaHM3M NAENOTPONUN U NeTaNbHOIO AENCTBUA

XMMEpPHbIe U TPAHCTeHHbIE OPraHU3Mbl

MEXaHM3M KNOHMPOBAHWUA U TPAHCrEHM3ALLMM OPraHNU3MOB

3HAYEHWE KNOHMPOBAHUA N TPAHCTEHN3ALUK

reHHas geTepMUHaLMA NOBEAEHUA XKMUBOTHbIX

oT60p No NoBegEeHYECKUM NPU3HAKAM

reHeTUYecKas geTepMuHauma NnoBeaeHUsa U cnocobHOCTU K 0byYeHuto

I'eneTnka 4yesioBeKka

MeTOAbl U3y4eHUA HacneACTBEHHOCTU YeloBeKa

CXeMbl POAOCNOBHbIX

MOHO- U AN3UTOTHbIE 6AN3HELbI

BAMAHNE GAKTOPOB BHELLHEN CPeabl M FEHOTUMNA Ha CTENEHb KOHKOPAAHTHOCTU NPU3HAKOB Y
6113HeLoB

OCHOBHble XpPOMOCOMHble 601e3HM YenoBeka

pe3ynbTaTbl NpoeKTa «F[eHOM YenoBeKa»

0CcobEHHOCTU KapMOTMNa YeloBeKa

OCHOBHbI€ NPUYMHbI HaCNeaCTBEHHbIX 3ab601eBaHN

MeToAbl 40POA0BOM ANArHOCTUKM

0OMNacHOCTb 6AM3KOPOACTBEHHbIX 6PAKOB, BAMAHME MEANKO-TEHETUYECKOrO KOHCY/IbTUPOBAHNA
Bo3nnkHOBeHMe M pa3BUTHE IBOJIOLUOHHON 0MOJI0THH

OCHOBHbIE NOJIOXKEHUs Teopuii JlamapKa v [lapBuHa

ecTeCTBEHHOHAyYHble NPeAnoCbIIKM NOABMEHUA JAaPBUHM3MA

3HayeHuWe Teopuin Jlamapka n [lapBuHa, eCTeCTBEHHOHaYYHble NPeAnocbINKNM GOPMUPOBAHUA
9BOJIIOLMOHHbIX B3rNA408

OCHOBHble nonoxeHma CTI

ponb CT3 B opMUPOBAHMN COBPEMEHHbIX IBOIFOLLMOHHbIX B3rNA408B

rpynnbl MEeTOA08B UCCe0BaHMA NpoLecca 3BOHOLUN

nasieoHTO/NI0NrM4eCKne, CPaBHNTENIbHO-aHAaTOMUYECKHNE, 3M6pmonormqecme AOKa3aTe/1bCTBa
3Bos1oUnN, 6MoreHeTUYECKMI 3aKOH

O 3HAYeHWe Hay4YHbIX JaHHbIX 418 [0Ka3aTeNbCTBa NPOoLLecca 3BOOLUN
MexaHU3MBI 3BOJIOIAA

NONyAALMOHHO-TeHeTUYECKME 3aKOHOMEPHOCTH

3BOJIIOLMOHHAA PONb MyTaL MM

BAUAHME Apelida reHoB M MUTPaL MM Ha NPOLLECC MUKPOIBONOLUM

3BOJIIOLMOHHAA ponb Aperida reHoB U MUTPaLLUi

dopmbl bopbObI 3a cyllecTBOBaHNE

CpaBHUTeNbHaA xapakTepuctmka EO nu MO

B3aMMOCBA3b MeXKAY MyTaLMOHHbIM npoueccom, 6opbboii 3a cywectsoBaHme 1 EO
HanpaB/IeHHOCTb KaK OTAnYMTeNbHasa ocobeHHocTb EO
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ycnosusa agenctema popm EO
EO — oBMKyLLAA M HaNPaBAAIOLLAA CUNA IBONOLUU
TMMbl aganTaLnit
CYLLHOCTb MOPHONOTNYECKUX U GU3MONOTUYECKMX a8aNTaLUN, MUMUKPUN
CYLLHOCTb CNOXHbIX a4anTaumMi, NPOLEeCC UX Pa3BUTUA C TOUYKM 3pEHUA B3anMogeincTema GakTopos
3BONIOLUM
e Bo3HUKHOBeHHUE U pa3BUTHE KU3HHU HA 3emiie
O CY)OEHWA 0 BO3HUKHOBEHUMW }KU3HU, onbiTbl P, Pegun n /1 MacTepa
O Teopuu abuoreHesa, buoreHesa, NaHCNEPMUN, XUMNYECKOM IBOJIIOLIUK, CYLLLHOCTb TEOPUN
OnapwuHa — XongenHa
Teopua 6uonoasza bepHana
COBPEMEHHbIE TEOPUN BOZHUKHOBEHMA KU3HU
Teopuun sHagocMmbuoreHesa, opraHMYeCcKMii MUp B apxee 1 NpoTepo3oe
apomopd0o3bl U UX POSIb B PA3BUTUMN OPraHUYECKOro MMpa
nepuoabl NOABNEHUA CKENETHbIX GOPM, TPMNOOUTOB, HA3EMHbIX MO3BOHOYHbIX }XKMBOTHbIX U
pacTeHWUI, penTUANI, ro10CEMEHHbIX
PacTEHUA U }KUBOTHbIE, FTOCNOACTBYIOLWMX B pa3Hble Nepmnoabl Naseo3osn
NPUYMHbI PacLBETA 3e MHOBOAHbIX M MAaNnOPOTHMKOOHPA3HbIX
3BOJIIOLMA KMBOTHbIX U PAcTeHUI B Nasieo3oe
OT/INYNTE/IbHbIE 0COBEHHOCTU CTPOEHMA NEPBLIX HA3EMHbIX PACTEHUM U }KUBOTHbIX,
3BOJIIOLMOHHbIE MPENMYLLECTBA NePexXoaa PaCTEHNN K CEMEH-HOMY Pa3MHOXKEHWUIO
e Bo3HUKHOBeHHE U pa3BUTHE YeJIOBEeKAa — AHTPOIOreHe3
O MECTO Ye/IOBEKA B CUCTEME KMBOTHOTO MMPaA
O MNPUHAANENKHOCTb YE/IOBEKA K CUCTEMATUUYECKMM KaTEropMAM Pa3/IMYHONO PaHra, MPU3HaKK,
[OKa3blBatoLWwMe NPUHALNEKHOCTb YeN0BEKA K LLApCTBYKMBOTHbIX
O nposABneHMe BUOreHeTUYEeCKOro 3akoHa, CpaBHeHME YeNOBEKA U Ye/I0BEKOODOPA3HbIX 06e3bAH
O  Pa3/IMYHbIe TMMNOTE3bl MPOUCXOXKAEHNA YENOBEKA
O 4epTbl CTPOEHUA M 06pa3 KM3HM NPeaKOB YeN0BEKA HA Pa3HbIX 3Tanax, 0cobeHHOCTH
HanpasaeHMA oT6opa MyTaunUin NoA4 BAMAHUEM TPYAOBOMAEATENBHOCTU, MPOrPECCUBHbIE
4yepTbl APEBHENLINX, APEBHUX U NEPBbIX COBPEMEHHbIX t0AEN
o buonornyeckme n coumanbHble GakTopbl aHTPoNoreHe3a, 0CO6EHHOCTM YeNoBeKa, CBA3AHHbIE C
NPAMOXOXKAEHMEM
O 0COBEHHOCTM 3BO/IIOLMM YENOBEKA NO CPABHEHUIO C APYTMMMU }KUBOTHBIMU, BANAHNE
61MOoNOrMyecKknx n coumanbHbix GakTopoB Ha GopMUpPOBaHNECOBPEMEHHOIO 06/1MKa YenoBeKa
O MNPU3HAKMK COLMANBbHOM CYLLLHOCTU Yel0BEKa, NPOABAEHMA BUONOTMYECKOWN NPUPOAbI
O 0COBEHHOCTM YeioBEKA KakK COLMANbHOM IMYHOCTU, COLLMAbHAA CYLLHOCTb Ye10BEKA
o Cenekuusi ¥ OMOTEXHOJIOTHSI
O 3HAYeHWe ANA CENEKLMOHHOM paboTbl 3aKOHA TOMOJIOTMYECKMX PASOB U YHEHUSA O LLEHTPaX
NPOUCXOXKAEHUA KYNbTYPHbIX PacTEHUIA
O TMONOMKEHUA YYEHUA O LLEHTPaX MPOUCXOMKAEHUA KYNbTYPHbIX PAaCTEHWUI, NPU3HAKM COPTOB C/X
pacTeHumn
O MEeTOAbl, UCNO/Ib3yeEMbIE B CENEKLUU X KMBOTHbIX, NPU3HaKK nopoapl, CpaBHEeHWE OTAANEHHOM
rmbpunam3aLma y pacTEHUIN U XKMUBOTHbIX, TUMbI CKPe-LWMBaHMA B }KMBOTHOBOACTBE
O ycnexu 6UOTEXHONOTMUU U TEHHOM UHXEHEepPUm
O DTMYeCKMe acnekTbl BUOTEXHONOTUM
e Opranu3Mbl H OKpPY:KAKOIIAs cpeaa
O BAMAHME GAKTOPA Pa3sHON MHTEHCMBHOCTU HA }KU3HELEATE/IbHOCTb OPraHNU3MOB, MPOABAEHNE
3aKOHa MMHUMYMa
O CBOWMCTBa NONY/NALMM KaK CUCTEMbI, BANAHME GaKTOPOB cpesbl HA CBOMCTBA NONYAALMM,
3HayeHue CBOMCTB NONyAaUMKN AnA NPOTUBOCTOSHUA He-6naronpuAaTHbIM daKkTopam cpeabl
O BAMAHME GAKTOPOB cpeabl Ha BUONOTMYECKYHO CTPYKTYPY Y AMHAMUKY NONYAALMUM
O NPOCTPaAHCTBEHHAA, BO3paCTHadA, Noa108asa U GYHKLMOHANbHAA CTPYKTYpa NONYAALUN, PONb
baKToOpOoB cpesbl B €€ U3MEHEHUM
O NPUYUHbI UBMEHEHWNA YNCAEHHOCTM NONYNALUN
pa3Hble TUMNbl AMHAMMUKM NONYAALUN U X KU3HEHHbIE CTpaTErnm
O npaBua CMeHbl MecTO0bUTaHUA, MOABNEHMA PA30PBaAHHbIX apeanos, 0CO6EeHHOCTM BUAOB-
KOCMOMNOAUTOB M BUA0B-3HAEMUKOB
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NPUHLMMbI BblAENEHUA }KU3HEHHbIX POPM OPraHM3MOB, 3aKOH KOHKYPEHTHOTO UCK/OYEeHMA
3KOJIOTMYECKME HULLM KOHKPETHbIX BUA0B
¥KM3HEHHble GOPMbl pacTeHUM
O BUKapUpyloLWwMe 1 KOHKYpUpytoLwme Buabl
e Co001ecTBa M IKOCHCTEMBI
O pasHuUa MmexAay NoHATUAMK BroLeHo3 1 bruoreoueHos, aKocucrema 1 bmoreoueHos
O napameTpbl coobuiecTs
O abuoTnyeckne n BUOTUYECKME KOMMOHEHTbI SKOCUCTEM
O TpoduyecKas cTpyKTypa bMoLeHO03a, po/ib NPOAYLEHTOB, KOHCYMEHTOB, PEAYLLEHTOB B MOTOKE
BELLLECTB U SHEpPrum
CXeMbI Lienen u ceTel NUTaHMA, BUAbI NULLEBbIX Lenel, BUAbl B3aUMOOTHOLLEHUI MeXKay
OpraHM3mamm pasHbiX NONYAALUA U BUAOB
MeXaHM3M BANAHUA B3aMMOOTHOLLEHWNI MeXK 4y OpraHnamammu Ha dopmnpoBaHue bMonornyeckoro
pa3sHoobpasua n paBHoBecus B buoLeHose
3HaYeHMe APYCHOM CTPYKTYPbl COOOLLECTB, KOHCOPLMIA, CTOKOBbIX CEPUIA
NPOCTPAHCTBEHHbIE MOTOKM BHYTPMU COOBLLLECTBA M MeXAY coobliecTBamm
0C0b6eHHOCTUN 3KocucTeM JIeHUHIpaaCcKon obnactu
MEXaHW3M CaMoperynaumnm
MEXaHW3Mbl CYKL,eCCMU, Camoperyasaumm coobuiectsa
O NPUYUHbI CMEHbI COOBLLECTB, NPM3HAKM YCTONYMBOIO N HEYCTOMUYMBOIO cO0bLLEeCcTBa
e buocdepa
O OCHOBHbI€ NO/IOKEHMUA yueHMA BepHaackoro o buocdepe, BEpXHME U HUKHUE FPaHNULbI
pPacnpoCTpPaHEeHMA }KUBbIX OPraHM3MOB, OCHOBHbIE BMOMbICYLLIN
O POJIb KOMMNOHEHTOB 6Uochepbl B NPOABAEHUN PYHKLMI XKMUBOTO BELLECTBA
O KpYyroBoOpOTbl yrnepoaa, KUCA0poaa, a30Ta, PO/ib ¥KMBbIX OPraHN3MOB B BMOXMMUYECKOM
KpPYyroBopoTe, BAUAHUE AeATEIbHOCTM Ye0BEKA Ha BUOXN-MUYECKME KPYrOBOPOTbI
e buosornyeckue 0CHOBbI OXpPaHbI MPUPOIBI
o bBbuonornyeckoe pasHoobpasue, penHTPOAYKUNS, BUONOTNYECKNIA MOHUTOPUHT, BUOMHANKAUMS
o CoxpaHeHue u noagepKaHne bUonormyeckoro pasHoobpasus, MpuUUmHbI BbIMUPAHUA BUAOB U
nonynsaunin, coxpaHeHne reHoGoHAa M IKOCUCTEM
o bBuronornyeckmit MOHUTOPUHT
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®OPMbI TEKYIIET'O KOHTPOJISI 1 IMTPOMEXYTOUYHOM ATTECTALMU
10 xiace

[IpumepHBIii nepedeHb 1a00paTOPHBIX U MPAKTUYECKUX paboT (Ha BHIOOPYUHTENS):

1. Vcnonb30BaHue pa3aMyHbIX METOJIOB IIPU U3YUYEHUH OMOJIOTHYECKHX OOBEKTOB.

2. TexHUKa MUKPOCKOITUPOBAHUSI.

3. N3yueHne KIeTOK paCTeHUH U )KUBOTHBIX MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpPOIIpEnaparax u ux
OIHCaHUE.

4. [TpuroroBneHue, paccCMaTpUBaHKUE U OMHCAHUE MUKPOIIPENapaToB KJIETOK pacTEHU.

5. CpaBHeHUE CTPOECHHUSI KJIIETOK PACTEHUH, )KUBOTHBIX, TPUOOB 1 OaKTEPHil.

6. W3yueHne IBMKEHUS [IUTOIIIA3MBI.

7. W3ydeHue mia3mMou3a 1 JAemaa3Moiin3a B KJIeTKax KOXKUIIBI JIyKa.

8. N3yuenne hepMEHTATUBHOTO pacIEIUIEHUs MEPOKCUIA BOJIOPO/Ia B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX.
9. Ob6napysxeHue 6eKoB, YIIIEBOJIO0B, JUMHI0B C TOMOIIBIO KAUeCTBEHHBIX PEAKIIHA.

10. Brigenenne JIHK.

11. N3yueHne kaTamuTHYECKON aKTHBHOCTH (PePMEHTOB (Ha MMPUMEPE aMIIIa3bl HJIA KaTalla3hl).

12.  HaOmoneHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

13. N3yueHnne XpoMOCOM Ha TOTOBBIX MUKpOIpernaparax.

14. N3yuyenue ctaguil Meno3a Ha TOTOBBIX MUKpOIIpEnapaTax.

15.  HM3yueHue cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTax.

16.  Pemenue sneMeHTapHBIX 3a]1a4 IO MOJICKYJISIPHOM OHOJIOTHH.



17.

BrisBiaenune IMPHU3HAKOB CXOJCTBA SaPOIIBIIJ_ICﬁ YCJIOBCKA U APYTHUX IMO3BOHOYHBIX KUBOTHBIX KaK

JTIOKa3aTelIbCTBO UX POJICTBA.

18. CocraBiieHHE JIEMEHTapHBIX CXEM CKPELIUBAHUS.
19. Pemenne regeTnuecknx 3amay.
20.  H3zyuenwue pe3yiabTaTOB MOHOTHOPHUIHOTO M TUTUOPUIAHOTO CKPEIIMBAHUS Y IPO30(DHUIIbI.
21.  CocraBieHME U aHAIU3 POJOCIOBHBIX YEIOBEKA.
22, N3yuyenne n3MeHYMBOCTH, IIOCTPOCHHUE BAPUALIMOHHOIO PsJla U BapUALMOHHOW KPUBOM.
23. Onucanue peHorura.
24.  CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.
25.  OnwucaHue NpUCIOCO0IEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepa.
26.  BpIsiBIIeHHE IPUCIIOCOOICHHI OPTraHNU3MOB K BIIMSHHIO PA3JIMYHBIX KOJOTHIECKHUX (DaKTOPOB.
27.  CpaBHEHHE aHATOMUYECKOI'O CTPOEHUS PACTEHUH pa3HbIX MECT OOMTaHUS.
28.  Mertoabl u3mMmepenus (HakTopoB cpeibl OOUTAHHUS.
29.  M3yueHue 5KOJIOTUYECKUX aJaNlTaluil yeloBeKa.
30.  CocraBneHHEe MUILEBHIX IIETICH.
31.  M3yueHue u onucaHHue HKOCUCTEM CBOEH MECTHOCTH.
32. MogenupoBaH#e CTPYKTYP U MPOILECCOB, IPOUCXOAIINX B YKOCHCTEMAX.
33.  OreHka aHTPONOI€HHBIX U3MEHEHUH B IPUPOJIE.
Buobl u gpopmbl mekyue2o KoHmpons e 11 knacce
Ne Ha3sBanue Tembl DopMbI KOHTPOJIS Koanue-
CTBO
1 Tema 10. Bo3HUKHOBEHHE U pa3BUTHE BOITIOIIMOHHON
" | buonoruun
2. | Tema 11. Mexanuzmwi 2601104ulU
3. | Tema 12. Bo3HUKHOBEHHE U Pa3BUTHE KU3HU HA 3emiie
4 Tema 13. Bo3HUKHOBEHHE U Pa3BUTHE YEIOBEKA — aH- IIncemenHas nmpose- 1
" | TpororeHes pouHas pabota
5. | Tema 14. Cenexuus 1 OMOTEXHOIOTHS
6 Tema 15. OpranusMsl ¥ OKpy’Karomias cpeia IIucemenHas npose- 1
' pouHast paboTa
7. | Tema 16. CooOmiecTBa 1 9KOCUCTEMBI
8. | Tema 17. buocdepa
9 Tema 18. buonormueckue OCHOBBI OXpaHbI IIPHUPOJIBI [TuceMeHHas mpoBe- 1

pouHas pabora




