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HosicHuTeIbHASA 3aNIHCKA
Hacrosimas pabouas nmporpamma paspadorana Ha ocHoBe [Tpumepnoii nporpammel o 6uosnorus (10-11 kmacesr) u nporpammsr U. b. Aradonosoii, B.
W. CuBormazoBa B COOTBETCTBUM C OCHOBHBIMH MOJIOKEHHsIMH DelepanibHOTO KOMIOHEHTa TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
cpenHero obmero obpazoBaHus, TpeboBaHusMU OCHOBHOHM 00pa3oBaTENbHOM MporpamMmbl cpenHero oodiiero odpazoBanuss MAOY COI Nel r.
Yepusixocka uMm. B.Y. Ilana, ¢ yueOnbiM muianom MAOY COII Nel r. YepusixoBcka um. B.Y. Ilana (paccMOoTpeH U YTBEp)KIEH Ha 3aceJaHUU
neparormyeckoro copera 02.07.2022 r. (mporoxon Ne 14 02.07.2022 r.) u opueHTHpOBaHA Ha pabOTy MO y4eOHO-METOINIECKOMY KOMILIEKTY:

IIporpamma - Ilporpamma U. b. Aradonosoii, B. 1. Cusornazosa. buonorus. O6mas 6uosnorus. bazosslif yposens. 10 kiacc - M.: Ipoda, 2009.
Yueonuk: U. b. Araponoroii, B. M. Cuormnazosa. buonorus. O6mmas 6nonorus. ba3ossrit yposens. 10 kiace - M.: Ipoda, 2020.

Y4yeOnble nmocodoust — ypoku buonornn Kupumia nu Medpoaus. @Ppocun B. U., Cusornazos B. U. ['oToBuMCS K eIMHOMY TOCyIapCTBEHHOMY
sk3aMmeny: buonorus OOuue 3akoHoMepHocTH. - M.: [Ipoda, 2009 .000 «Kupmin u Medoauit», 2005 (BuptyanbHas mkona Kupumia u Medoaus)

HNuTepHeT-pecypcebl:
www.bio.lseptember.ru
www.bio.nature.ru
www.edios.ru
www.km.ru/educftion

B cootBercTBUU ¢ DenepanbHbiM 3aKk0HOM OT 29.12.2012 Ne273-®3 « O6 obpazoBannu B Poccuiickoit @eaepanum» OOpa3oBaTelbHbIE OpraHU3aIluN
BIIpaBE IpPU peaau3aluy 00pa30BaTeIbHBIX MPOTPaMM HCMOJIb30BaTh JIEKTPOHHOE OOy4YeHHe, TUCTAaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUN IPH
Bcex popmax mosrydeHus: o0pa3zoBaHUsl.

e [loa snekTpoHHBIM OOyYEeHHEM MOHMMAETCSl OpraHu3alus 00pa30BaTEIbHOMN NEATENbHOCTH C NMPUMEHEHHEM cojepikaleiics B 0a3ax AaHHBIX U
UCIOJIb3YeMOM TMpH peanzalnuyd o0pa3oBaTeNbHBIX MpoTrpaMM HHPOpMaUK U olOecrednBaromux €€ o0paboTKy MH(GOPMALMOHHBIX TEXHOJOTHIH,
TEXHUYECKUX CPEJACTB, a Takke MHPOPMAIMOHHO - TEJICKOMMYHHMKAIIMOHHBIX CETel, OO0eCHeunBaroluX Mepenady Mo JUHUSAM CBS3H yKa3aHHOU
uH(popMalIUY, B3aUMOACHCTBHE 00YUaIOIIUXCS U MEAArOTMYECKUX pabOTHUKOB.

e [Jlox nucTaHIMOHHBIMU 06p330BaTeHBHLIMI/I TCXHOJIOTHAMU ITOHHMAKOTCA O6p8.30BaTCJ'IBHBIe TEXHOJIOTUH, PpCaIM3yeMbI€ B OCHOBHOM C
MMPUMCHCHUCM I/IH(i)OpMaI_II/IOHHO TCJIICKOMMYHUKATUOHHBIX ceTei npu oOIrnoCpeaoBaHHOM (Ha paCCTOHHI/II/I) B3aUMOEHCTBUHI 06yqa}om1/1xc;{ 151
neaarorntdCCKux pa60THI/IKOB

1. Ilnanupyemble pe3yJbTAaThl OCBOEHHS Y4eOHOI0 NMpeaMeTa
JlesaTenbHOCTh 00pa30BaTEILHOTO YUpexKICHHs 0011ero oopa3oBanus B 00y4yeHUH OMOJIOTHHU B cpeiHe (IOJTHOM) LIKOJIe HarpaBlieHa Ha
JOCTH)KEHHE 00yJaroIUMUCS CIEYIOIUX JHYHOCTHBIX Pe3yJIbTATOB!


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion

pcain3ani STHYCCKUX YCTAaHOBOK 110 OTHOIICHHUIO K OHOJIOTHYECKAM OTKPBITHUAM, UCCIICAOBAHUAM U UX PE3yJIbTaTaM,

MIPU3HAHUS BBICOKOW IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, 3I0POBbs CBOETO U IPYTUX JIFO/ICH, pealin3alii YCTaHOBOK 3/I0pOBOTO 00pa3a jKU3HH;
C(bOpMI/IpOBaHHOCTI/I MO3HABATCJIbHBIX MOTHBOB, HAITPABJICHHBIX HA IMMOJIYYCHUC HOBOT'O 3HAHH B 001acTH OHMOJIOTHH B CBSI3H C 6yIIyH.I€I>1
HpO(bGCCHOH&JIBHOfI JACATCIIBbHOCTBIO UJIN OBITOBBIMHU HpO6H€MaMI/I, CBA3aHHBIMHU C COXpPAaHCHHUEM CcOOCTBEHHOTO 300POBbA U DKOJIOTHUYECKOH
0€30IMacCHOCTH.

MeTtanpeaMeTHbIMHU Pe3yJbTATAMM OCBOCHUS BBIITYCKHUKAMU CTAPIIEH MIKOJIBI IPOTPAMMBI 110 OMOJIOTHH SIBIISIFOTCS:

OBJIaACHUEC COCTABJIAIOITNMU HCCHGI{OB&TCHBCKOﬁ n HpOGKTHOI\/JI ACATCIIBHOCTHU, BKIIIOYass YMCHUA BUACTH npo6neMy, CTaBUTBb BOIIPOCHI, BEIABUT'ATh
TUIIOTE3bI, JaBATh ONPCACICHUA HOHSITI/H71, KJ'IaCCI/I(l)I/IIII/IpOBaTB, Ha6J'IIO)IaTI), MMPOBOJUTH SKCIICPUMCHTEI, ACJIAaTh BBIBO/JbI U 3aKIIIOYCHUA,
CTPYKTYPUPOBATh MaTepHall, 0ObSICHATh, I0KA3bIBaTh, 3all[UIIIATh CBOU HJICH;

yMeHHe paboTaTh C pa3HbIMH UCTOYHUKAMH OMOJIOTHYECKOW MHPOPMAIIN: HAaX0JUTh OMOJIOTHUYECKYIO HHPOPMAIIUIO B Pa3JIMUHBIX HICTOYHHKAX
(TexcTe yueOHUKA, HAYYHO-TIOMYJISIPHOMN JTUTEPATYpPE, OMOJOTHIYECKUX CIIOBAPSAX M CIPABOYHUKAX), aHAIU3UPOBATH M OIIEHUBATh HH(POPMAIIHIO,
peoOpa3oBbIBaTh HHPOPMALUIO U3 OJTHON POPMBI B JPYTyIO;

CIIOCOOHOCTD BI)I6I/IpaTL LEJIICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX )IGﬁCTBHSIX 1 NIOCTYIIKAax MO0 OTHOMICHUIO K JKUBOH mpupoac, 3A0pOBLIO CBOEMY U
OKPYKaIOINX;

YMEHHE aJIeKBaTHO MCMOJIb30BaTh peUYeBbIe CPEICTBA ISl AUCKYCCUH M apryMEHTAllMH CBOEH MO3UIIMU, CPABHUBATH Pa3Hble TOUKH 3PEHUS,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHHUSI, OTCTaUBaTh CBOIO MO3UIIHUIO.

IIpenmeTHble pe3yabTaThl OCBOCHHS BBITYCKHUKAMU CTapUICH IIKOJIBI MPOrpaMMbl IO OHMOJIOTHH MPEACTaBIEHBI B COJIEP)KaHUN Kypca IO pa3/eliaM.

2.Conepskanue y4eOHOro npeamera
Pazgen 1
BHOJIOI'US KAK HAYKA.
METO/bI HAYYHOI'O IIO3HAHUA (3 u)
Tema 1.1
KPATKAS NCTOPUSA PASBUTUS BUOJIOI'NHA.
CUCTEMA BHUOJIOI'MYECKHNX HAVYK (1 u)
OObexT u3ydyeHus 6uosoruu — xuBas npupoja. Kparkas nuctopus pazsutust 6uosioruu. Posib 61onorndeckux Teopuil, e, runores B
(hopMUpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU cucteMbl Mupa. CucremMa OMOJIOTHYECKUX HayK.
Hemoncmpayusa. Iloptpersl yueHbIX. Cxembl: <KCBsA3b OMOJIOIUHU C IPYTUMH HaykamMu >, KCucrema OM0JI0IHYECKUX HAyK>>.
Ocnognvie nonamus. buonorus. Xu3He.
Tema 1.2
CYI[HOCTh Y CBOMCTBA XXUBOI'O. YPOBHU OPT AHU3ALIMU
1 METO/IbI ITTIO3HAHU XKUBOM ITPUPOJIbI (249)
CymHocTs xn3HM. OCHOBHBIE CBOMCTBA KMBOM Marepuu. JKnBasi Mpupoaa Kak CJI0KHO OPTaHW30BaHHAs UEpapXUdecKas CUCTEMA, CyHIECTBYIOIIAs B
IIPOCTPAHCTBE U BO BpeMeHU. buonornyeckue cucreMbl. OCHOBHBIE YPOBHHM OpPraHU3alliy KUBOM Marepuy. MeTo bl TO3HAHUS KUBON IIPUPOIBL.



Jemoncmpayun. Cxembl: <YPOBHU OpraHU3alMU KUBON MaTepuu>>, <KCBOICTBA )KUBOI MaTEPUH .
OcHognvle nonamusa. CBONCTBA )KU3HU. Y POBHU OpraHU3ALMM KUBOM NPUPObl. MeToAbl MO3HAHUS KUBOM MaTEpUH.

NPEJIMETHBIE PE3YJIbTATbI OB YUEHUSA

VYyamuiics TOJDKEH:

xapaKTemeBaTL BKJIaJd BBIJAOIINXCS y‘~I€HI>IX B pa3BI/ITI/I€ 6I/IOJIOFI/I‘~I€CKOI71 HaYKI/I,

XapaKTepU30BaTh POJIb OMOIOTHH B JOPMHUPOBAHUH HAYYHOT'O MHUPOBO33PEHIS,

OIICHMBATh BKJIAJ] OMOJIOTMUECKUX TeOpHid B (GOpMHUPOBaHHE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHbBI MUPA;
BBIJACIISITH OCHOBHBIC CBOﬁCTBa )KHBOﬁ HpPIpOI[I)I 158 6I/IOJ'IOFI/I‘-ICCKI/IX CHUCTEM,

HMMETh MpeJICTaBIeHUE 00 YPOBHEBOM OpraHU3aIluy )KUBOM TTPUPOJIBI;

IIPUBOJUTH J10KA3aTEIbCTBA YPOBHEBOW OPraHU3aLuH KUBON IIPUPOIBL;

HpeHCTaBJ'ISITB OCHOBHBIC METOAbI U 3TAllbl Haquoro HUCCIICIOBaAHUA,

aHAJIM3UPOBATH U OL[EHUBATh OMOJIOTUYECKYIO0 HH(OPMALIUIO, TIOTYyYaeMyI0 U3 pa3HbIX HCTOYHUKOB.

Pazpnen 2

KJIETKA (10 9)

Tema 2.1

NCTOPUS U3YUEHUA KIIETKU. KIIETOYHAS TEOPUS (14)

PazButne 3Hanmit o kierke. Paboter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. Bupxosa. Knerounas teopust M. Illnetinena u T. [1IBanHa.
OcHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIETOYHOU Teopuu. Posb KiieTouHOM Teopun B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa.

Jlemoncmpayun. Cxema <KMHOroo0pasue KIeTok>>.

Ocnoenvie nonamusa. Knerka. Lluronorus. OCHOBHBIE NOJIOKEHHS KIETOYHON TEOPHUHU.

Tema 2.2

XUMUYECKHH COCTAB KJIETKHU (4 )

EauHCTBO 3J1eMEHTHOTO XMMHYECKOTO COCTaBa KHUBBIX OPraHU3MOB KaK JI0Ka3aTeIbCTBO €IMHCTBA MPOUCXOXKICHUS KUBOU MpHpoabl. OOIIHOCTh
YKUBOW U HEXKXUBOU MPUPOJbl HA YPOBHE XUMUYECKUX 3JIEMEHTOB. OpraHOreHbl, MaKpO3J€MEHThbI, MUKPO3JIEMEHTBI, YIIbTPAMHUKPO3JIEMEHTHI, UX POJIb B
KU3HEJEeATeNIbHOCTH KJIETKU U opranu3ma. Heopranuueckue BeriectBa. Boga kak KoybI0enb BCETO KUBOTO, 0COOCHHOCTH CTPOSHUS U CBOICTBA.
MuHepanbHble COIU. 3HaYEHUE HEOPTraHUYECKUX BEUIECTB B KU3HU KJIETKU U OpraHu3Ma.

Oprannueckue BeUeCTBa — CI0KHbIE YIIIepoIcoaepKaline coequuenus. Hu3koMoneKkynsipHble 1 BBICOKOMOJIEKYIJISIPHBIE OPTaHUYECKHE BEIIECTBA.
Jlunuael. YrneBoabl: MOHOcaxapubl, nonucaxapuabsl. benku. Hyknennoseie kucnotel: JIHK, PHK. VY aBoenue monekynsl JJHK B kietke.
[IpuHIMIIHAIBHOE CTPOEHUE U POJIb OPTAHUYECKHUX BEILIECTB B KJIETKE U B OPraHU3ME YEJIOBEKa.

Hemoncmpayua. [Inarpammel: <PacnpenesieHue XMMAYECKUX JIEMEHTOB B HEXKUBOU NpUpoie>>, KPacnpenesieHue XUMUYECKUX JIEMEHTOB B )KUBOM
npupoae>. Ileproauueckas Tabauia sneMmeHToB. Cxembl u Tabnuipl: <KCTpoeHne Mosiekynsl Oenka>, «<KCrpoenue monekyisl JJHK>, «Crpoenue
Mounekynbsl PHK>, «<Tunet PHK>>, <Y nBoenune monexynsl JJHK>.



Ocnosnvle nonamusa. OpraHoreHbl, MAKPOIJIEMEHTBI, MUKPOAJIEMEHTHI, YIAbTPaMUKpOdJieMeHThl. CBoMCTBa BOIbl. MUHEpaIbHBIE COMIH.
buononumepsl. Jlumuapl, mTunonsl, yriaeBosl, Oenku, HykienHoBbie KucinoTsl (JJHK, PHK). PermukammsJJHK.

Tema 2.3

CTPOEHUE DYKAPUOTUYECKON Y TIPOKAPMOTUYECKOM

KJIETOK (3 u)

Kinerounas mem0Opana, nuroriazma, sa1po. OCHOBHBIE OpPTraHOM/IbI KJIETKH: SHI0TIa3MaTUYECKast CeTh, anmapat ['oJb1ku, TM30COMbI, MUTOXOHIPHH,
MJIACTUABI, PUOOCOMBI.

DYHKIIMYA OCHOBHBIX YacTEe M OPraHou 0B KiIeTKU. OCHOBHBIC OTJIMYUS B CTPOSCHUH )KUBOTHOU U PACTUTEIILHON KJIETOK. XPOMOCOMBI, UX CTPOCHHE U
¢dbyakuun. Kapuotun. 3HaueHre MOCTOSHCTBA uncia U GOpMBI XpOMOCOM B KiIeTKax. [IpokapuoTuyeckas kietka: popma, pazmepsl. Pactipoctpanenue
1 3HaueHue Gaktepuil B mpupoae. CTpoeHne 0akTeprualbHON KIETKH.

Jemoncmpayun. Cxembl 1 Ta0buipl: KCTpoeHUE 2YKAPUOTUUYECKON KIIETKH >, KCTpoeHue KUBOTHON KIIETKH >, KCTpoeHue pacTUTEIbHON
KIeTKn>>, KCTpoeHue xpoMocoMm>>, KCTpoeHUe NPOKAPUOTUIECKON KIECTKUD.

Jlabopamopnuvie u npaxmuyeckue padoomot

Halnronenue kimeTok pacTeHUH U )KMBOTHBIX 10T MUKPOCKOIIOM Ha TOTOBBIX Mpenaparax. CpaBHEHUE CTPOCHHUS KJIETOK PACTEHUN U KUBOTHBIX
(MOXHOB (popme TaOIUIIbI)*.

[IpuroroBneHne u onmMcaHue MUKPOTIPETIAPATOB KIETOK PaCTCHHIA.

OcHosHnvle nonamusa. JykapruoTrndeckas kietka. Kierounas memOpana, nuroriazma, sapo. OCHOBHBIE OpraHou bl KiIeTKu. OcoOeHHOCTH
pacTUTENBHOM M )KUBOTHOM KJIETOK. XpoMocombl. KapuoTut. JIUmmonaHbi U TaruionaHbI Ha00psl XxpoMocoM. [IpokapuoTudeckas KiieTka, OakTepus.
Tema 2.4

PEAJIN3ALIS HACJIEJICTBEHHOM MTHOOPMALIMU

B KJIETKE (1 u)

JIHK — HOcuTens HacieacTBeHHOM nHpopManuu. ['eHeTnyeckuii koj, ero cBoicTa. I'en. buocunres Oemnka.

Jlemoncmpayusn. Tabnuna < eHeTHuueckuii Koa>>, cxeM <KbuocuHTte3 Oeka>>.

OcHnoenvle nonamusa. ' eHETUUECKUI KO/, TPUIUIET, TeH. TpaHCKpUNIMs, TPAHCIALUNS, MATPUUHBIA CUHTE3.

Tema 2.5

BUPVYCEHI (1 )

Bupycel — Heknerounas popma xuzHu. OCOOEHHOCTH CTPOCHHS U Pa3MHOKEHUS. 3HAUCHHE B IIPUPOJIE U KU3HU YelloBeKa. Mepbl MpoQHuIakTHKU
pacnpocTpaHneHus: BUpycHbIx 3aboneBanuii. [Ipodunakruka CITN/a.

Jemoncmpayus. Cxema <KCtpoenue Bupyca>, tabnuna <lIpodunakruka CITNda>>.

Ocnoenvle nonamusa. Bupyc, 6akrepuodar.

INPEAMETHBIE PE3YJIbTATHBI OBYUYEHUSA

Yuamuiics 10JKeH:

XapaKTepU30BaTh BKJIA/I BEIAIONINXCS YUCHBIX B pa3BUTHE OMOJIOTUYECKON HAYKH;

XapaKTepU30BaTh POJib OMOJIOTHHU B OPMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS;

XapaKTepU30BaTh COJIEpKaHUE KIETOYHON TeOpUH U TIOHUMATh €€ POJib B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA;



3HaTh UCTOPHUIO U3yUYECHUS KIICTKH,

HMMETh TPEJICTABIICHNE O KJIETKE KaK IEJIOCTHON OMOJIOTUYECKON CUCTEME; CTPYKTYPHOU, (DYHKIIMOHATHHON U TEHETUYECKO U eIMHUIIE )KUBOTO;
IIPUBOJIUTH J10KA3aTEIbCTBA (APIYMEHTALIMIO) €MHCTBA KUBOM U HEXUBOU NPUPOBI, POJICTBA )KUBBIX OPraHU3MOB;

CpaBHMBATh OMOJIOTHYECKUE OOBEKTHI (XUMUYECKUI COCTAB TEN XKUBOU U HEXXKMBOU IPUPOJIbl, SYKAPUOTHUECKUE U IPOKAPHUOTUUECKHE KIIETKU, KIETKU
pacTeHui, ’KUBOTHBIX U TPUOOB)

1 (GOPMYIIMPOBATH BHIBOIBI HA OCHOBE CPaBHEHHS,

MPEJCTaBIATh CYITHOCTh M 3HAYCHHE TIPOIIecCca peai3allii HaclIeACTBEHHOW HHPOPMALIUHU B KIIETKE;

MIPOBOJUTH OMOJIOTHYECKUE UCCIIE0BAHNUS: CTAaBUTh OIIBITHI,

Ha0JI01aTh U ONUCHIBATh KJIETKU, CPABHUBATDH KJIETKHU, BBIJIEIATH CYIIECTBEHHbIE MPU3HAKN CTPOEHHUS KIETKU U €€ OpPraHOU/IOB;

II0JIb30BATHCSI COBPEMEHHOM LIUTOJIOTMYECKON TEPMUHOJIOTHEN;

VMMETH NPEJCTABICHUSA O BUPYCAX U X POJIM B KU3HU JIPYTUX OPraHU3MOB;

000CHOBBIBAThH M COOJIIOIaTh MEPbI MPOPUIAKTUKY BUPYCHBIX 3a00eBanuil (B ToM uncine BUY-undexkuun);

HaXOJUTh OMOJIOTHUYECKYIO HHPOPMAIUIO B pa3HbIX HCTOUYHUKAX, APIYMEHTHPOBATH CBOIO TOUKY 3PEHUS;

aHaAJIM3UPOBATh U OIIEHUBATh OMOJIOTUYECKYIO MHPOPMAIHIO, MOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB.

Pazpen 3

OPI'AHU3M (18/38 u)

Tema 3.1

OPI'AHU3M — EJJMHOE LEJIOE. MHOI"OOBPA3ME KNBbIX

OPT’AHU3MOB (1 u)

Mmuoroo0pasue oprann3mMoB. OHOKIETOYHbIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. KOJTOHNU OTHOKJIETOUHBIX OPraHU3MOB.

Jemoncmpayus. Cxema <MHoroo6pasue opraHuzMoB>>.

Ocnoenvle nonamusa. OAHOKIETOYHbIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

Tema 3.2

OBMEH BEIIECTB U ITPEBPAILIEHUE SHEPT'UU (2/4 u)

DHepreTudyeckuii 00MeH — COBOKYIHOCTh PeaKIUi pacilerIeHHsI CJIOKHBIX Oprannyeckux BemecTB. OCOOEHHOCTH YHEPreTHYECKOro ooOMeHa y
rpuOOB 1 OaKTepui.

Tuns! nutanus. ABToTpods! U rerepoTpodsl. OcobeHHOCTH 0OMEHa BEIECTB y KUBOTHBIX, pacTeHui u O6akrepuil. [Inactuueckuii oOMeH.
DoTOCUHTES.

Jemoncmpayusn. Cxema <llytu metabonmsma B KIeTKe .

Ocnoenvie nonamun. Metabonusm, sHEpreTuIeckuil oomMeH, riactuyeckuit oomeH. AT®. ABToTpodsl, rerepoTpodsl. POTOCHHTES.

Tema 3.3

PASMHOXEHUE (4 u)

Jlenenue kiaeTku. MUTO3 — OCHOBA pOCTa, pereHeparim, pa3BUThs U 0ecrosaoro pasMHoxkeHus. PazMHoxkeHue: 6ecrosioe u nonooe. Tursl
6ecniosioro pasMHoxxeHus. [TonoBoe pazmMHokeHne. OOpa3oBaHue MOJOBBIX KIETOK. Meio3. Omno oTBOpeHe y dKUBOTHBIX U pacTeHHi. buonoruue
CKO€ 3HaYEeHHE OIUIO0TBOPEeHUs. MICKyCCTBEHHOE OTblIEHHE Y PACTEHUH U OIIOJOTBOPEHHUE Y KUBOTHBIX.



Jemoncmpayus. Cxempl 1 Tabmunbl: <KMuTO03 U Meii03>>, <[ ameTorenes3>, <Turbl 6ecroyioro pa3MHOKeHH >, KCTpoeHue SHIEKIeTKH U
crepMaTo30uaa>>.

Ocnoenvie nonamusn. JXM3HEHHBIA UK KICTKH. MHUTO3, OnoJorHdeckoe 3HadeHrne. Tubl 6ecroioro pa3sMHOKEHHUSL.

[TomoBoe pa3MHOXKEHHE U ero OHoIoTHYecKoe 3HaueHue. PasienbHomobie opranu3Mel U repMadpouTsl. Sifneknerka u

cnepmato3oua. ['ameTorenes. Meiio3, Ouosioruueckoe 3HaueHue. OIoJ0TBOPEHNE: HAPY)KHOE U BHYTpeHHee. J[BOWHOE OTUIOJOTBOPEHUE Y PACTEHUH.
Tema 3.4

NHAWBUAY AJIbBHOE PA3BUTUE OPI"TAHU3MOB (OHTOI'EHE3)

(2 )

[Ipsimoe u HenpsaAMoe pa3BUTHE. DMOPUOHAIBHBIN 1 OCTAMOPHUOHATIBHBIN NIeproabl pa3BUTHs. OCHOBHBIE ATarnbl SMOpuoreHesa. [lpuunnst
HapylIeHui pa3BuTus opranusma. OHTOreHe3 yenoBeka. PenpoyKTuBHOE 310pOBbE; €r0 3HaUeHHE I Oy aylux nokoneHui moaei. [locneacraus
BIIMSIHUS QJIKOTOJIsl, HIKOTHHA, HAPKOTHYECKUX BEIIECTB Ha pa3BUTHE 3apo/ibllia yenoBeka. [lepuo bl mocTaMOpHOHAIBHOTO PA3BUTHSL.
Hemoncmpayus. Tabnuupl: <KOCHOBHBIE cTauu oHTOreHe3a>, KlIpsmoe u HenpsiMoe pazButue>>. Tabnuupl, poTorpadpuu, 1uarpaMmsel U
CTaTHUCTUYECKHUE JTaHHBIE, TEMOHCTPUPYIOIINE MOCIEACTBUS BIUSHHUS HETAaTUBHBIX (PaKTOPOB CPeibl HA pa3BUTHE OpraHU3Ma.

Ocnognvie nonamusa. Outoreres. TUIbI pa3BUTHS: MIPSMOE U HeMpsAMoe (pa3BUTue ¢ MeTaMopdo3oM). DTarbl SMOPUOHATILHOTO pa3BuUTus. [leprobt
MOCTAMOPHOHAIBHOTO Pa3BUTHS. BpenHoe BIusiHUEe KypeHus, alIkoroJisi, HAPKOTHUECKHUX MpernapaToB Ha Pa3BUTHE OPraHu3Ma U MpOA0JKUTENb-
HOCTb JKU3HU.

Tema 3.5

HACJIIEACTBEHHOCTDb U UBMEHUYMBOCTD (7 u)

HacnencTBeHHOCTh M M3MEHYMBOCTh — CBOMCTBA OpraHu3Ma. I 'eHeTHKa — Hayka O 3aKOHOMEPHOCTSIX HaclIeICTBEHHOCTU U U3MEHYUBOCTH.

I'. Mennenb — OCHOBOTIOJIOKHHUK T€HETHKU. 3aKOHOMEPHOCTH HaCJIeI0BaHus, ycTaHOBIeHHbIE ['. MenaeneM. MoHOTHOPHIHOE CKpEIIUBAHHE.
[TepBrrit 3akoH MeHmenss — 3ak0H JOMUHHPOBaHUA. BTOpoii 3akoH MeHienss — 3aKoH pacuieryieHus. 3aKOH YUCTOThI rameT. Jluruopumanoe
ckpeurBanue. Tperuil 3akoH MeH ies1 — 3aKOH He3aBUCUMOI0 Hacllel0oBaHMsl. AHAIM3UPYIOILee CKpelBaHne. XpOMOCOMHas TEOpHs
HacneacTBeHHocTH. ClelieHHOe HacleioBaHue pu3HakoB. CoBpeMeHHbIe ITPECTaBICHMsI O I'eHe U reHoMe. B3zanmopelicTBue reHos.

I'enetnka nosa. [Tonossie xpomocombl. CLIEIIEHHOE € M0JIOM Hacjel0BaHHe. 3aKOHOMEPHOCTH U3MEeHYMBOCTH. HacnencTBeHHas 1 HeHacaeICTBEeHHAs
M3MEHYMBOCTh. MoaudukannoHHas n3MeHunBocTh. KOMOMHATUBHAS U MyTallMOHHAsI U3MEHYMBOCTb. MyTauuu. Tunel Mmyranuii. MyrareHHbIe
(baxTopsl. 3HaUEHUE FeHETUKHU JJIs1 MEULMHBL. BiMsHue MyTareHoB Ha opraHusM uesnoBeka. HacneacrBeHHble 001€3HM 4eI0BEKa, MX IPUYHMHBL U
npouIaKkTUKa.

Hemoncmpayusa. Cxembl, WUTIOCTPUPYIOIINE MOHOTUOPUAHBIE U AUTHOPUIHBIE CKPEIIUBAHUS; CLIEIUIEHHOE HAacleI0BaHUE MIPU3HAKOB; IEPEKPECT
XPOMOCOM; Hacjel0BaHHe, CLEIUIeHHOe ¢ nosioM. [IpuMepsl MoanUKaMOHHON N3MEHYUBOCTH. Marepuainsl, 1EMOHCTPUPYIOLIUE BIUSHUE
MYTareHOB Ha OPraHu3M YeJIOBEKa.

Jlabopamopuvie u npakmuueckue padomaul

CocraBneHne NpoCTEHIINX CXeM CKpelMBaHusa™. Pelienne aneMeHTapHbIX TeHeTUYeCKHX 3a1a4™. M3yuenne n3aMeH4YnBOCTH (M3y4eHue
MO/IU(PUKAITMOHHONH U3MEHUYMBOCTH Ha OCHOBE M3Y4eHUs (PeHOTHITAa KOMHATHBIX UJIH CEIbCKOXO3SIMCTBEHHBIX PACTEHUMN)**.

BbIsiBlIeHHE HCTOUHMKOB MYTareéHOB B OKpY’Karollel cpejie (KOCBEHHO) M OIIEHKa BO3MOXHBIX OCIEICTBUMA UX BIUSHUSA HA

OpraHu3M.



Ocnoenvie nonamusn. HacnencTBEeHHOCTh U U3MEHYUBOCTE. [ eHOTHM, (heHOTHN. ['MOpUI0IOTHYECKHA METO, CKpelIBaHue. JJOMUHAHTHBIH,
perieccuBHBIN. 1'eHbl, anieny. 3aKOHOMEPHOCTH HACJIEeI0BaHUs IPU3HAKOB. 3aKOH YMCTOTHI raMeT. AHaIU3UPYIOLIEe CKpelMBaHue. XpoOMOCOMHas
TEOpHsl HacJIeACTBEHHOCTH. [ eHeTnueckue KapThl. [ eHOM. AyTOCOMBI, MOJIOBBIE XpOMOCOMBI. Mo TupHUKaIMOHHAS N3MEHYHUBOCTb.

KomOuHaTHBHAsS W MyTallMOHHAsE N3MEHUYHUBOCTh. MyTtarenusie (akropsl. HacnencTBennsie 0one3nu. MeInKko-TeHETHYECKOe KOHCYIbTHPOBAHHUE.
Tema 3.6

OCHOBbBI CEJIEKIUN. BUOTEXHOJIOI'UA (2 u)

OCHOBBI CeJEKIMH: METO/IbI U TocTkeHUs. ['eHeTnka —TteopeTnueckas ocHoBa cenekuuu. Cenekuus. Yuenue H. 1. BaBuiioBa o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KyIbTYPHBIX pacTeHUIl. OCHOBHBIE METO/IbI CEJEKIIUU: THOpUIU3alusl, UCKYCCTBEHHbIN 0TO0p. OCHOBHBIE
JOCTHYKEHUS Y HaIlpaBJICHUs] Pa3BUTHUSI COBPEMEHHOM celeKIMU. BUOTeXHOIO0Tus: JOCTH)KEHUS U IEPCIEKTUBBI pa3BUTH. ['eHHAas! HHKEHEPHUSL.
Knonuposanue. ['eneTnueckun MoauuMpoBaHHbIE OPraHU3Mbl. DTUUECKUE aCIIEKThl Pa3BUTUSI HEKOTOPBIX MCCIIEI0BAHNN B OMOTEXHOIOTHH
(KTOHMpPOBAHME YETIOBEKA).

Jemoncmpayusn. Kapra-cxema <L{eHTpbl MHOrooOpas3usi ¥ MPOUCX0KI€HUS KyJIbTYPHBIX pacTeHui>. I'epOapHble MaTepuabl U KOJUIEKIIMH COPTOB
KyJIbTYpHbIX pacTeHuid. Tabmunpl: <I[lopoabl ToMalIHUX )KUBOTHBIX >, <KCopTa KyJIbTYpHBIX pacTeHU>>. CXeMbl CO3/IaHUS T€HETUYECKH
MOAU(PHUIMPOBAHHBIX [TPOAYKTOB, KIOHUPOBAHUS OPraHU3MOB. MaTepuainsl, WIUTIOCTPUPYIOLTUE TOCTHXKEHUS B 00J1aCTH OMOTEXHOJIOTHH.
IKcKypcus

MHoroo0Opa3ue copToB pacTeHUI U MOPOJ )KUBOTHBIX, METOJIbI MX BbIBeACHUS ((epMa, CeNeKIIMOHHAs CTaHIIHS, CeIbCKOX03HCTBEHHAs BHICTABKA).
Jlabopamopnwvie u npaxmuyeckue padoomot

AHanu3 ¥ OLIeHKa TUYECKUX aCIEKTOB Pa3BUTUS HEKOTOPBIX MCCIEIOBAHNUN B OMOTEXHOJIOTUH.

Ocnosnvle nonamusa. Cenexuusi; rudpuansanus u otoéop. Copr, moposa, mramm. buorexnonorus. ['ennas nmxenepus. Knonuposanwue. ['eneTnyecku
MOAU(UIMPOBAHHBIE OPTAHU3MBI.

INPEAMETHBIE PE3YJIbTATHBI OBYUYEHUSA

VYyammiics J0JDKEH: XapaKTepru30BaTh BKIIA]] BBIAAOIIUXCS YICHBIX B Pa3BUTHE OMOJOTHYECKOW HAYKH;

XapaKTepHU30BaTh POJIb OMOJIOTHH B (POPMHUPOBAHUN HAYYHOTO MHUPOBO33PEHUS;

HMMETh MpEJICTaBICHUE 00 OpraHu3Me, ero CTPOSHUH U IIPOIIeccax )KU3HEIEeATeILHOCTH (0OMEH BEIIECTB, Pa3MHOKEHHE, ACJICHUE KIICTKH,
OTUIOJIOTBOPEHHKE), MHOTOOOpa3HK OPTaHU3MOB;

BBIJICTISATH CYIIECTBEHHbBIEC TPU3HAKU OPTaHU3MOB (O JHOKJIETOUHBIX U MHOTOKJIETOYHBIX ), CPABHUBATh OMOJOTHYECKHE 00BEKTHI, CBOWCTBA U MPOIIECCHI
(TuTacTHYECKH M SHEPreTHYECKUH 00MeH, 0eCIToIoe U M0JIOBOE Pa3MHOKEHHE, MUTO3 M MEiH03, SMOPHOHAIBHBIA U TOCTIMOPHOHAIBHBINA MTEPHOI,
MPsIMOE U HEMPAMOE pa3BUTHE, HACIEICTBEHHOCTh U U3MEHYMBOCTh, IOMUHAHTHBIN U PEIIECCUBHBIN) U (POPMYIHUPOBATh BHIBOABI HA OCHOBE
CpaBHEHMUS;

IIOHUMATh 3aKOHOMEPHOCTH UHIAUBUIYAIIbLHOTO PA3BUTHS OPTAaHU3MOB, HACJIEACTBEHHOCTH U U3BMEHUYUBOCTH;

XapakTepu30BaTh coaepxkanue 3akoHoB ['. Menzaens u T. X. Moprana u moHUMaTh UX POJib B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA;

pelaTh 3JIEMEHTAPHbIE TEHETUYECKUE 3a/1a4l, COCTABIIAThH 3JIEMEHTAPHBIE CXEMBI CKPEILIUBAHUS; MI0JIb30BATHCS COBPEMEHHON N'€HETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

MIPUBOJIUTH I0KA3aTEIbCTBA POJICTBA KUBBIX OPraHU3MOB Ha OCHOBE IMOJIOXKEHUM TeHETUKU U IMOPHOJIOTUH;



OOBSICHATH OTPULIATENIHOE BIMSHUE aJIKOTOJISl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HA PAa3BUTHUE 3apOIbIIIA YEIOBEKA,
BJIMSIHUE MYTareéHOB Ha OPTaHU3M YEJIOBEKA;

XapaKTepU30BaTh HAPYIICHHS Pa3BUTHS OPraHU3MOB, HACJIEICTBEHHbIE 3a00JI€BaHNs, OCHOBHBIE BU/IbI MYTallUH;
000CHOBBIBATh U COOMIONATH MEPHI MPO(DUITAKTUKH BPEIHBIX MPUBBIYCK (KYpEHHE, AIKOTOJIM3M, HAPKOMaHHUs);
BBISBJISITH ICTOYHUKH MYTareHOB B OKpYKarolen cpesie (KOCBEHHO);

umeTh npeacrasienne o6 yauennu H. V. BaBuioBa o neHTpax MHOT00Opa3us M MPOUCXOKACHUS KyITbTYPHBIX PaCTCHUH;
XapaKTepU30BaTh OCHOBHBIE METO/Ibl U JJOCTUIKEHUSI CEJIEKLINU;

OILICHMBATh ITUYECKHUE aCIIEKThl HEKOTOPBIX UCCIETOBAaHUM B 00J1aCTH OMOTEXHOJIOTUHU (KJIOHUPOBAHUE, UICKYCCTBEHHOE OIUIOJOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHHE FeHOMA);

OBJIaJIeBaTh YMEHUSMHU U HaBbIKAMH [TOCTAHOBKH OMOJIOTMUECKUX SKCIIEPUMEHTOB U OOBSCHATH UX PE3YIbTATHI;
HaXOJUTh OMOJIOTUYECKYIO HH(POPMAIUIO B Pa3HBIX HCTOYHHUKAX, ApPTyMEHTUPOBATh CBOIO TOUKY 3PEHUS;
aHAJIM3UPOBATh U OLIEHUBATh OMOJIOTUYECKYIO HH(POPMALIUIO, TIOJTYyYaeMYIO U3 pa3HbIX HCTOUYHUKOB.

3akiarouenue (1 v)

Pe3epBHoe Bpemsi 3 4.

3. TemaTuyeckoe NJIAHUPOBAHHUE

Ne ypoka Tema ypoka Kounu.
4acos
Pa3pen 1
BUOJIOI'US KAK HAYKA. METO/JbI HAYUYHOTI'O ITIO3HAHMUA (3 4)
Tema 1.1
KPATKAS NCTOPUA PASBUTHA BUOJIOT'NN.
CUCTEMA BUOJIOTMYECKHUX HAVK (1 )
1 OObeKT n3ydeHus Ouosioruu — xuBas npupoaa. Kpatkas ucropus pa3Butus ouosnoruu. Poss 6uonoruueckux Teopuid, uaei, runores | 1
B (hopMupOBaHNM COBPEMEHHOI €CTECTBEHHO-HAYYHOU crcTeMbl Mupa. Cuctema OMOJIOTHUYECKUX HAYK.
2 BBoiHas agMHUHUCTpAaTUBHASI KOHTPOJIbHAas paboTa 1
Tema 1.2
CYIIIHOCTH U CBOMCTBA JXUBOI'O. YPOBHU OPI"’AHU3AILIUM
1 METOJIbI ITO3HAHU S )KUBOM ITPUPOJIBI (2 u)
3 CymHocTs xu3Hu. OCHOBHBIE CBOMCTBA kMBOM Marepuu. JKuBasi npupoa Kak CI0KHO OpPraHM30BaHHAs HepapXUUECcKasi CUCTEMA, 1
CYIIECTBYIOIIAsI B TPOCTPAHCTBE U BO BPEMEHU. bHOIOrHYeCcKrue CUCTEMBI.
4 OCHOBHBIE YPOBHHU OpraHU3allMy )KUBOM MaTepun. MeTo1bl NO3HAHUS AKUBOW TPUPOIBL. 1

Pazmen 2
KJIETKA (10 u)




Tema 2.1

NCTOPUA U3YUYEHUMA KIIETKHU. KIIETOUHAS TEOPUS (19)

) PasButue 3nanuii o kierke. Padoter P. 'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. Bupxosa. Knerounas teopust M. Lneiinena u | 1
T. IlIBanHa. OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJICTOYHOM Teopuu. Poib Ki1eTouHo# Teopun B GopMHUPOBAaHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KAPTUHBI MUpA.

Tema 2.2

XUMUYECKUI COCTAB KJIETKM (4 u)

6 EauHCTBO 371EMEHTHOTO XMMHUYECKOTO COCTAaBa KHUBBIX OPraHW3MOB KaK JI0Ka3aTeIbCTBO €MHCTBA MPOUCXOXKICHUS )KUBOM npupoasl. | 1
OO1LIHOCTH )KUBOHM U HEKUBOU MPUPO/IbI HA YPOBHE XUMUYECKHUX AJIeMEHTOB. OpraHoreHbl, MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI,
YIBTPAMHUKPODJIEMEHTHI, X POJIb B dKU3HEAEATEIBHOCTH KJIIETKU M OPraHU3Ma.

7 Heopranunueckue BeniectBa. Boga kak koab10enb BCEro s)KMBOro, 0COOEHHOCTH CTPOEHHUS U CBOMCTBAa. MuHepanbHble conu. 3HaueHue | 1
HEOPraHMYECKHUX BEIIECTB B JKM3HU KIETKH M OPTaHHU3Ma.

8 Opraanueckue BeNeCTBa — CIIOKHBIE YIIIEPOICoAepKallre coeauHeHnsa. Hu3koMoneKkynsipHble 1 BBICOKOMOJIEKYIISIPHBIE 1
OpraHMYecKre BelecTa. JIunuael. YrineBoapl: MOHOCAXapHbl, NOJHCAXapuibl. beaku.

9 Hyxnennossie kucnotsl: [JTHK, PHK. ¥ aBoenue monekynsl [IHK B knetke. [IpuHImMnuansHoe CTpOEHUE U POJIb OPraHUYECKUX 1
BEILIECTB B KJIETKE U B OPraHNU3ME YEJIOBEKA.

Tema 2.3

CTPOEHUE DYKAPUOTUYECKOU U ITPOKAPMOTUYECKOM

KJIETOK (3 )

10 Knerounas memOpaHa, nuTomniasma, sapo. OCHOBHbIE OPraHOU B! KIETKU: 3HIOIIIa3MaTH4ecKas ceThb, anmnapar ['osbpky, mm3zocomsl, | 1
MUTOXOHAPUH, IIACTUIBI, pUOOCOMBI.

@DYHKIMHA OCHOBHBIX YaCTEW U OPraHOUAOB KIETKH. OCHOBHBIE OTIIMYUS B CTPOCHUH KUBOTHON M PACTUTEIBHON KIIETOK.

11 XpoMocoMmsl, Ux cTpoeHue U GpyHkuuu. KapuoTun. 3HaueHue NOCTOSTHCTBA YHUCIA U OPMBI XPOMOCOM B KIIETKAX. 1

12 IIpokapuoTrueckas kierka: popma, pasmepsl. Pactipoctpanenue u 3HaueHue 6akrepuii B npuposae. CtpoeHue 6akrepuaabHON 1
KIIETKH.

Tema 2.4

PEAJIN3AIIA HACJIEJICTBEHHON MTHO®OPMAILIUN

B KJIETKE (1 1)

13 ‘ JIHK — HOcuTenp HaciaeacTBeHHOM nHpopManmu. I eHeTnyeckuii koj, ero cBoicTBa. I 'eH. buocunTtes Genka. ‘ 1

Tema 2.5

BUPYCHI (1 v)

14 Bupycsl — HekneTouHast popma sxu3Hu. OcoOOEHHOCTH CTPOCHHUS M pa3MHOXKEHHUS. 3HAUE€HUE B IPUPO/IE U )KU3HHU YeIoBeKa. Mepbl 1

npo(UIAKTUKH PacCIpOCTpaHEeHUsl BUPYCHBIX 3abosieBanuil. [Tpodpunakruka CITM/la.

OPTAHU3M (18u)

Tema 3.1




OPI'AHU3M — EJIMHOE LEJIOE. MHOI'"OOBPA3UME XNBbIX
OPI"AHU3MOB (1 )

15 \ Msoroo6pasue oprann3MoB. OJJHOKIETOUYHBIE 1 MHOTOKJIETOYHBIE OpraHu3Mbl. KoJoHNM 0THOKJIETOYHBIX OPraHU3MOB. \ 1

Tema 3.2

OBMEH BEHIECTB U ITPEBPAIIIEHUE DHEPTUU (2 u)

16 DHEpreTUYecKuii 00MEH — COBOKYIMHOCTb PEAKIIM paCHICIVICHUS CIIOKHBIX OpraHn4YecKux BeriecTB. OcobeHHOCTH sHepreTnyeckoro | 1
oOMeHa y Tpu0OB 1 OaKTEpHIA.

17 Tuns! nutanus. ABToTpods! U rerepoTpodsl. OcoOeHHOCTH 0OMEHA BELIECTB Y )KUBOTHBIX, pacTeHUI 1 OakTepuil. [lnactuueckuii 1
obMeH. DoTocuHTE3.

18 AJMUHHUCTpaTHUBHAs KOHTPOJIbHAs padoTa 3a MepBOE MOJYroiue 1

Tema 3.3

PASMHOXEHMUE (4 u)

19 Jenenne kneTkn. MUTO3 — OCHOBA POCTa, pereHepaIii, pa3BUTHS U OECII0JIOTO Pa3MHOKEHUSI. 1

20 Pa3zmuoxenue: 6ecrionoe u mosjoBoe. Turmsl 6ecronoro pasmHoxkerus. [1ooBoe pa3sMHOKEHNE. 1

21 O6pa3oBaHue NOJOBBIX KJIETOK. Melo3. 1

22 OmnnoK0TBOpEHNE Y )KMBOTHBIX M pacTeHHI. bruomornueckoe 3Ha4€HHE OII0I0OTBOPEHHUs. VICKyCCTBEHHOE OIBUICHHUE Y PACTEHHU U 1
OTIOIOTBOPEHUE Y )KMBOTHBIX.

Tema 3.4

NHAVBUAY AJIbBHOE PAZBUTHUE OPI"TAHU3MOB (OHTOI'EHE3) (2 )

23 [IpsiMmoe u HEnpsiMoe pa3BUTHE. DOMOPHOHATIBHBIN M TIOCTIMOPHOHAIBHBIN TIEPHOIbI pa3BUTHA. OCHOBHBIE 3TAIBl YMOPUOTEHE3A. 1
[IprunHbI HApYIIEHU Pa3BUTHS OPTaHU3MA.

24 OmnTtorenes yenoBeka. PenpoayKTUBHOE 30pOBbE; €ro 3HaYeHHe It OyayluX nokoiaenui groaen. [locneactsus Bnusnus ankorons, | 1
HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE 3apojibliia yenoBeka. [leprnoapl mocTaMOpHOHATIBHOTO Pa3BUTHSI.

Tema 3.5

HACJIEACTBEHHOCTb 1 USMEHUUMBOCTD (7 u)

25 HacnenctBeHHOCTh M M3MEHYMBOCTh — CBOMCTBA OpraHu3mMa. [ 'eHeTHka — Hayka 0 3aKOHOMEPHOCTSX HACIIEICTBEHHOCTH U 1
M3MEHUYUBOCTH.
I'. Menaenb — OCHOBOMOJIOKHUK T'€HETUKH.

26 3aKOHOMEPHOCTH Hacjen0BaHus, yctanoBleHHbIe . Menaenem. Monorubpuanoe ckpemnBanue. [lepssiii 3akon Menaens — 3akon | 1
JOMHHHUPOBAHMSL.

27 Bropoii 3akoH MeHnzenst — 3aKoH paciieruieHus. 3aKOH YUCTOThI raMeT. JIurubpuiHoe ckpenBaHue. 1

28 Tperuii 3akoH MeHiens1 — 3aK0H HE3aBUCUMOT0 HacJIeJ0BaHMsl. AHAIM3UPYIOUIEE CKPEUIMBAHUE. 1

29 XpoMOCOMHas Teopus HacueACTBEHHOCTU. CIIEIUIEHHOE HACIIEI0BaHUE TIPU3HAKOB. 1

30 CoBpeMeHHbIE IPEACTABICHUS O T€HE U TeHoMe. B3anMoaelicTBHE I'eHOB. 1

31 I'eneruka nosa. ITosoBsie Xxpomocombl. CHEIVIEHHOE € MI0JIOM HACJIEI0BaHUE. 1




32 3aKOHOMEPHOCTH U3MEHYMBOCTU. HacnencTBeHHas M HeHacIeICTBEHHAs N3MEHYUBOCTh. MoaudukamonHas H3MEHUYUBOCTb.
Kom0OuHaTHBHAsA U MyTallMOHHAs N3MEHUUBOCTh. MyTaruu. Tunbsl myranuii. Myrarenusie ¢pakTopbl. 3Hau€HUE TeHETUKHU JUIS
MeIMIMHBL. BiusHue MyTareHoB Ha OpranusM 4esoBeka. HacnencTBeHHbIe 00JI€3HU YEIOBEKA, UX IPUYMHBI M PO (HIIAKTHKA.

Tema 3.6

OCHOBBI CEJIEKIIUN. BUOTEXHOJIOT'UA (2 )

33 OCHOBBI CeJIEKIIMU: METObI U JocTkeHud. ['eneTrka —reopernueckas ocHoBa cenekiuu. Cenekuusi. Yuenue H. U. BaBunosa o
LIEHTPAaX MHOI000pa3us U MPOUCXOKIEHUS KyIbTYpHbIX pacTeHuil. OCHOBHbIE METO/bI CENIEKLNN: THOPUIN3ALINS, HCKYCCTBEHHbIN
oT1O0p. OCHOBHBIE TOCTHKEHUS U HANIPABJICHUSI Pa3BUTHS COBPEMEHHOM CEJIeKINU.

34 buoTtexHonorus: 1oCTUXKEHUS U MepCHeKTUBbI pa3BuTH. ['eHHas umkenepus. Kiionuposanue. ['eHeTnuecku Mo iupuIMpoBaHHbIE
OpraHu3Mbl. DJTUYECKHE ACTIEKThl Pa3BUTHsI HEKOTOPBIX UCCIIEOBAHUM B OMOTEXHOJIOT UM (KIIOHUPOBAHHE YEJIOBEKA).

35 Wrorosas koHTpoJsIbHas paboTa 1o Kypcy OMoJiorun

Hroro 35
KouTponbsHbix pabot 3




