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IHogcHuTeabHAA 3aMIHCKA

Jannas paboyast mporpamma JO0MOJHUTEIBHOr0 00pa3oBaHus paccunTana Ha 1 rox oOyueHus u coctaBieHa Ha 34 yaca B rof (1 yac B Hezedo).
[Tpu cocTaBieHnH MPOTpaMMBbI UCIIOJIB30BAJICS TTPOCKT MPUMEPHON OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl 00IIET0 00pa3oBaHMUS.

AKTYaJIbHOCTH MPOrpaMMbl YMEHHSI pelIaTh 3a/a4M 110 OMOJIOTUU BO3pAcTaeT B CBSA3M C BBeaeHWeM OI'D 1o OMOJOTHH, a TaKkKe C TeM,
YTO HEOOXOJUMO MPHUMEHATh 3HaHMA Ha npakTtuke. Kypc TecHo cBsf3aH ¢ ypokamMu oOmel OHOJOTMM M COOTBETCTBYET TpeOOBaHUIM
['ocymapcTBeHHOTO CTaHIapTa.

Pemenne 3amau 1mo OMONOTHM JaeT BO3MOMKHOCTh JIydllle MO3HATh (yHJaMEHTaJIbHbIE OOLIEOMOIOrHUECKUe MOHATHUS, OTPAKAIOIIIE
CTpOEHUE U (PYHKIIMOHUPOBAHUE OHMOJIOIMYECKHX CCTEM Ha BCEX YPOBHAX OpraHU3allMM >KU3HU.

Pemenue 3anad no OMOJOTHM MO3BOJSIET TAKXKE YrIyOUTh M 3aKPENUTh 3HAHUSA N0 pasfenaM oOmeld Ouonoruu. OrpOMHYIO BaXXHOCTH B
HENpepbIBHOM O0OpPa30BaHUM MPHOOPETAOT BOMIPOCHI CAMOCTOSTENBHOW pPA0OTHI y4yalllUXCs, YMEHHUE MBICIUTh CAMOCTOSITEIBHO W HaXOIUTh
pemenue. Co3aroTcs yCIOBHA JUIsl MHAMBHIYaJIbHOM M TPYNIOBOH (oOpM AeATesNbHOCTH ydamuxcs. Takoe couetanue AByX (opM opraHuzanuu
CaMOCTOSTENIbHOM pPAa0OThl Ha ypoKaxX aKTUBU3UPYET cHaObIX ywalluxcs M JIaeT BO3MOXKHOCTb JU(PQPEepeHIpoBaTh HOMOIIb, CIIOCOOCTBYET
BOCIIUTAHHUIO B3aMMOINOMOIIM H KOJUIeKTHBH3Ma. CO3[MaeT Takke YCIOBUs JJisi OOy4YeHHs y4alluxcs CaMOKOHTPOJIO M CaMOOLEHKEe. DTO
dopMHpyeT TBOpPUECKOE OTHOIIEHHE K TPyAy BaXKHOE s ueloBeKa Jo0oM mpodeccuu U SABISETCS BaKHBIM  YCIOBHEM YCIIEIIHOIO,
Ka4yeCTBEHHOT'O BBIMIOJHEHUS MM CBOUX OOs3aHHOCTEH.

IIpakTHYyeckasi 3HAYUMOCTb JAHHOW BHEYPOUHOH IESITEIBHOCTH CBsSI3aHA C YpOKaMu o0OLIell OWOJIOTMM M COOTBETCTBHE TPeOOBaHUIM
I'ocynapctBennoro cranaapta. [logbop maTepuasioB 1jsl 3aHATUH OCYIIECTBISETCS Ha OCHOBE KOMIIETEHTHOCTHO - OPHUEHTHPOBAHHBIX 3a/laHUM,
HaNpaBJICHHBIX HA pa3BUTHE TPEX ypOBHEH O0YYEHHOCTHU: PEIPOAYKTUBHOIO, IPUKIAJHOIO M TBOPYECKOTO.

CBs13b ¢ H3y4yaeMbIMU NpeAMeTaMHu. BHOIOTrHs MpUHAIISKUT K KOMILIEKCY €CTECTBEHHBIX HAayK, TO €CTh HayK O MPUPOJIE, U TECHO CBs3aHA
C IPYTUMH HayKaMH : pyHIaMeHTaIbHBIMU (MaTeMaTHKOM, PH3UKON, XUMHUEH ),eCTeCTBEHHBIMH(TEOIOrHel ,reorpadueii),.O0IecTBEeHHBIMU

(mcuxomnoruei, coruanoruei)

HoBu3Ha 1aHHOI POrpaMMBbl COCTOMT B KOMIUIEKCHOM MOAXO0JI€ K 00yU€HHI0, KOTOPBIH MTO3BOJISET Pa3BUTh HE TOJIBKO JIOTUKY M MBIIIJICHUE ,
HO U CTIOCOOCTBOBATh (POPMUPOBAHHUIO YMEHHS pabOTaTh B YCIOBUAX ITOMCKA, PA3BUTHIO COOOPA3UTENBHOCTH , TFO003HATEILHOCTH.

Pemntenune 3ama4 mo 6M0OJI0rUM JaeT BO3MOXKHOCTD JIy4llle T03HaTh (yHIaMEHTaIbHbIe 001eOM0IOrnYecKre MOHATHUS , OTpakarollee CTPOSHUE
1 (QYyHKIIMOHUPOBAaHNWE OMOJIOTMYECKUX CHCTEM Ha BCEX YPOBHSAX OpPraHM3alllM KHU3HH, a TaKXKE YIIIyOUTh U 3aKpENUTh 3HAHUA IO pasjesiaM oluien
OMOJIOTHH.



Iesaun 1 3a7a4M MPOrpaMMBel

° Hean kypca: ConelictBoBaTh (POPMHUPOBAHUIO MPOYHBIX 3HAHUM 110 OOIIEH OWOJOTHM, YMEHUN W HABBIKOB PEIICHHUS 3a7a4 IS
cmaun OI'D.

° O6001mHUTh, CHCTEeMAaTU3UPOBATh, PACIIUPUTH U YIIIYOUTh 3HAHUSA Y4YalIMXCA C(HOPMHUPOBATH/aKTYaTHM3UPOBATH HABBIKH PEIICHHS
OMOJIOTHUECKUX 3a/1ay Pa3IUIHBIX THITOB.

L] I[aTL YUYCHHUKY BO3MOHOCTH PC€AJIM30BATh CBOM HHTCIIJICKTYAJBHBIC W TBOPUYCCKHEC CHOC06HOCTI/I, NMCHOIIIMECCS 3HAHHWA W YMCHHA B
NPYTUX 0071aCTIX AEATENHLHOCTH IPHU BBIIOJIHEHUH IIPOESKTHONH paOOTHL.

° JlaTh y4€HUKY BO3MOKHOCTH OIICHUThH CBOM CKJIOHHOCTH U MHTEPECHI K JaHHOU 00JIaCTH 3HAHUS

3amaun:

1. ®opMupoBaTh CUCTEMY 3HAHUN MO TJIABHBIM TEOPETUYECKUM 3aKOHAM OMOJIOTHH.

2.CoBepIIeHCTBOBaTh YMEHHUE PeIIaTh OMOJOTHYECKHUE 3a/1a4i PEPOAYKTHBHOTO , IPUKIIAAHOTO H TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KIIOUEBbIE KOMIIETEHIIUY : Y4eOHO - MO3HABaTEIbHbIC, HHPOPMAIIIOHHBIE , KOMMYHUKATUBHBIE ,COIIUANIbHBIE.

4.Pa3BuBaTh OHOJOTMYECKYI0O HMHTYHIIMIO, BBIPa0OTaTh OMPEACICHHYI0 TEXHHKY, 4YTOObI OBICTPO CHpPaBUTCS C MPENIOKECHHBIMU
9K3aMEHALIMOHHBIMU 33/IaHUSIMHU.

Bnacooapsa oononnumensvroii o6pazosamenvroll npocpamme no OUOIO2UU BLINOIHAEMCA HECKObKO (OYHKYUIL:

1. [TonnepxuBaeTcst M3yueHHe OHMOJIOrMM Ha 3aJaHHOM CTaHAapTHOM YypoBHe. Kypc «PerieHune Ononormueckux 3agau» IMOMOIaer
3aKpEnUTh U YTIyOUTh YPOBEHb 3HAHHM MO OMOJIOTHH, TPUMEHUTH 3TH 3HAHUS MYTEM peIIeHUs] OMOJIOTMYECKUX 3a1ad.
2. Ocy1ecTBiseTcss JTUYHOCTHO-OPUEHTUPOBAHHBIA MOAX0A B 00ydeHUH. To €CTh YYMTBHIBAIOTCS WHAMBHIYyalbHbIE CKIOHHOCTH M

CIIOCOOHOCTH ydamuxcs U CO3Aar0TCA YCJI0BUA OJIA 06y‘IeHI/I$[ HnX B COOTBETCTBHU C HpO(l)eCCI/IOHaJ'ILHI)IMI/I HHTCPCCaAMU.

OTiM4uTeIbHBIE 0CO0EHHOCTH NPOrPaMMBbl.

Ba3oBble TeopeTnyeckue ujaeM, KJIOYeBble MOHATUS: pPaboTa C TECTOBBIMU 3aJaHUSMU PA3IMYHOM CIOXKHOCTH, paboTaTh C TEKCaMHU U
PUCYHKaMH, pelaTh 3a7a4u 6a30BOro U MOBBIIIEHHOI'O YPOBHSI.

JTanbl peajJu3alii MPOrpaMMbl BKJIIOYAIOT B ce0s1 COCTAaBICHHE OMOIOIMYECKHX 3ajay, CO3JaHie NMPEe3eHTalUil, 3aluTa POEKTHBIX padoT,
pelieHue 3a1a4 1no marepuanaM Ennnoro ['ocynapcTBeHHOr0 3k3aMeHa 1o OMo0TuM ( 3aJaHusl YpOBHS A MOBBILIEHHOT'O YPOBHS CJI0KHOCTH yacTH C)

Oco0eHHOCTH BO3PACTHOH IPyNIbI JeTel, KOTOPBIM aJpecOBaHa MPOrpaMma

JlaHHasi mporpamMMa ajpecoBaHa yyalmiuMmcs 9 Kilacca, MMEIOIUM XOpOUIME CIIOCOOHOCTH CBSI3aHHBIE C OMOJIOTMYECKMMHU OOBEKTaMH,
IpoIeccaMu, SIBICHUSMH M TPOSIBIISIIONIMM CTOMKHM MHTEpec K M3y4eHHI0 OMOJoruM . Ydyammecs 9 Kiacca XapakTepH3YIOTCS JOCTAaTOYHBIM
YpOBHEM C(HOPMUPOBAHHOCTH I103HABATEIbHBIX HABBIKOB U CTPEMJICHHEM Yy3HATh HOBOE, MCCIEI0BaTh HEU3BECTHOE U IOAEIUTHCA C U3YYEHHBIM
CBOMM TOBapHIiaM. Pa3BuBaTh OMOJOTHMYECKYIO MHTYHUIUIO, BBIPAOOTATh OIMpPEIEICHHYI0 TEXHUKY, YTOOBI OBICTPO CHPABUTCA C IMPEIJI0KEHHBIMU
9K3aMEHAIMOHHBIMH 33JaHUSIMH.



Copnepxanue padodeil mporpaMmbl

BBegenue — 1 uac
1. Bseoenue 6 npeomem

Pecypchl yueOHoro ycnexa: 00y4eHHOCTh, MOTUBAIUS, TaMSITh, BHUMaHUE, MOJAIbHOCTh, MBIIIIJIEHUE, NeATEIbHOCTh. KOHTPOIIb,
CaMOKOHTPOJIb.

MortuBanus Ha ycrex: MaTpulla MHIMBUYalbHOTO yCcIeXa, MHAUBUyallbHas TpOrpaMMa pa3BUTHS 001IeyueOHBIX HaBBIKOB.

2. Pewenue 3adau no meme
«OcHosHvle ceolicmea scuso2o. CucmemHnas opeaHu3ayus HcusHuy-1 vac
3akpenJieHue OCHOBHOI'O CO/IeP/KaHUs TeM B X0/¢ pelieHusi 0M0JIOrH4ecKMX 3a/1a4:

buonorus - Hayka 0 KU3HU U ee 3akoHOMepHocTsAX. [Ipenmer, 3amaun, MeTobl ¥ 3HaYeHHe Onojaoruu. CBsi3b OMOJIOTUU C JPYTUMU HayKaMU,
€e MECTO B CHUCTEME ECTECTBEHHOHAYYHBIX M OWMOJIOTMYECKUX IUCHUIUIMH. buonorus B cucreme KyiabTypbl. MecTo Ouonoruu B (OPMHPOBAHUU
Hay4HOI'0O MUPOBO33PEHHS M HAYYHOU KapTUHBI MUPA.

OcHoBHBIE TpU3HAKU KHUBOT0. OrpenereHne MOHATHS «OKU3HB». bromornyeckas ¢opma CyImeCTBOBAaHHS MaTe€pUd. YPOBHH OpraHU3AIUH
KUBON MaTEPUM U MPUHLHUIIBI UX BBIJICTICHUS.

OcHoBHble noHsiTusA. buonorus. KusHb. OCHOBHBIE NMPU3HAKU KUBOrO. YPOBHU OpraHU3allMM >KMUBOW MaTepuu. MeTOoIbl U3Y4YeHHUsS B
ownonorun. Kierka. Tkanb. Opran. Opranusm. [onmynsnus v Bua. buoreonenos. buocdepa

Paznen 1. Pemmenne 3a1a4 no teme «MoustekyasipHasi 6M0J10rusI»-6 YacoB
3akpenJieHue OCHOBHOTO CO/IEP:KAaHUsI TEM B X0/Ie pelIeHUsI 0M0JIOrHYeCKHX 3a/1a4:
1. Xumuueckuii cocmas knemxu. Heopeanuueckue sewecmaa.

XUMHUECKUE 3JIEMEHThI M UX pOJb B KiIeTke. Heopranudeckue BeliecTBA W HMX POJIb B JKU3HEJCATCIBHOCTH KJIETKH. Boma B KieTke,
B3aMMOCBSI3b €€ CTPOCHMS, XMMHYECKMX CBOMCTB M OuHojormueckoi pomu. Cold HEOpPraHMYeCKHMX KHCJIOT, HMX BKJIAg B OOCCIeYCHHE
KHU3HEIIEATCIILHOCTH KJICTKH M TMOJJepKaHue roMeocrasa. MoHsl B KieTke, ux ¢yHkiuu. OCMOTHUECKOE JaBJICHHE U TYprop B kierke. bydepHsie
CHUCTEMBI KJIETKH.

2. Xumuueckuili cocmaes kiemku. Yeneeoowl. Jlunuoewi.

YrieBoabl B )KU3HEACITSILHOCTH PACTEHUH, JKUBOTHBIX, TPUOOB B OakTepuit. CTpyKTYpHBIE M (YHKIIMOHAIBHBIE OCOOCHHOCTH MOHOCaXapHI0B
U TMcaxapua0B. bruomomumepsl - mojimcaxapuibl, CTPOCHUE ¥ OMOJIOrUYeCKast POJib.

JKvpbl ¥ TUTUaBI, OCOOCHHOCTH HX CTPOCHHS, CBA3aHHbBIC C (PYHKIIMOHAILHON aKTHBHOCTBIO KIICTKH.

3. Xumuueckuii cocmas kiemku. benxu.



Opranudeckue BeliecTBa KiIeTku. buononumepsr — 6enku. CTpyKTypHas opranusanus 0emkoBeix Mosiekyn. CBoiicTBa O6enkoB. [leHaTypanus u
peHaTypauus — OHOJOTHYECKUIl CMbICT M 3HaueHHe. DYHKIUU OeNKOBBIX MoJieKyl. @DepMeHThl, HX poib B OOECHEYeHHU IPOLIECCOB
xu3HeaesTensHocTH. Knaccudukanus hepMeHToB

4-5. Xumuueckuu cocmae knemxu. Hyxneunogvie kuciomel.

HyxnenHoBbIe KUCIOTHI, UX poiib B KieTke. Mcropus m3yuenus. JJHK — monexkyna xpanenus HacleACTBeHHON nHpopmanmu. CTpyKTypHas
opranuzarus JIHK. CamoynBoenne JIHK. PHK, ee Bunb1, ocoOeHHOCTH cTpoeHUS U HYHKIIMOHUPOBAHUS

AT® — OoCHOBHOH aKKyMyJnATOp Hepruu B kieTke. OcCOOEHHOCTH CTPOEHUS MOJEKYIbl U GyHKIMH AT®. BuramMuHbl, CTpOCHUE, HCTOUHUK
MOCTYIIJIEHUS U POJIb B OPraHU3ME U KIIETKE.

6. Tecmuposeanue no paszoeny «Monekynapras ouonocusny

OcHoBHbIE MOHATUA. AMUHOKUCIOTHL. AHTHKONOH. ['mapodunsHocTh. ['mapodobuocts. 'mukonportenanl. ['yanun. Jlenarypamus. JTHK.
Komon. Kommiementapuocts. Jlunomporeunsl. Jlokyc. Makposnementsl. MukpoanemenTtsl. Monomep. Hykneonporeunsl. Hykneorua. Ocmoc.
[Tomumep. [Homunentua. Ilentuanas cBa3p. PHK. Tumun. @epmentsl. [{uto3un. Ypanus.

Mexnpeamernsbie cBs3u. Heoprannyeckas xumusi. XUMUYECKHUE JIEMEHTHI nepuoauueckon cucremsl [[.M.MenneneeBa. MoHbl (KaTHOHBI U
aHuoHbl). Boma u npyrue HeopraHu4eckue BeIecTBa, CTPOCHUE MOJIEKYN U cBOMCTBa. J{uccorualus 3neKkTpoianuToB. Opranndeckas xumus. OCHOBHBIE
TPYIIBI OPraHu4YecKux coenuHeHmnid. bydepnusie pactBopsl. dusuka. OcMotnyeckoe aasneHue. Jnddysus u ocmoc.

Pasnen 2. Pemenune 3apa4 no reme «luronorus» -11 yacos
3akpenJieHue OCHOBHOI'O CO/IeP KaHUs TeM B X0/J¢ peLIeHusi OM0JIOrH4eCcKHX 3a/1a4:
1. Lumonozus kax nHayxa.

[Ipenmer, 3a1a4 1 METOABI COBPEMEHHOM IUTONOTHU. MeCTO LUTONOIMH B CUCTEME €CTECTBEHHOHAYUHBIX U OMOJoruyeckux Hayk. Mcropus
pa3BUTUA LUTOJIOTHA. TeopeTmdeckoe M NPAKTHYECKOE 3HAYEHUE LUTOJIOTMYECKUX MCCICIOBAHWNM B MEIMIMHE, 3JPAaBOOXPAHEHUH, CEIbCKOM
XO034HCTBE, JIeJIe OXPaHbl IPUPOABI U APYTHX cepax YeT0BeUECKON e TeIbHOCTH.

Uctopus otkpeitue kinerku. Kierounas teopus. OCHOBHbIE IOJIOKEHUS NMEpBOW KieTouHOW Teopuu. CoBpeMeHHasl KJIE€TOYHAas Teopus, ee
OCHOBHBIE ITOJIOKEHHS U 3HAUEHUE [T Pa3BUTUSL OMOJIOTHH.

2. Cmpoenue kiemku u eé opeaHouowl.

[Tna3matuueckas memOpaHa u obojouka kieTkd. CtpoeHre mMemOpaHbl KJIeTOK. [I[pOHMKHOBEHHE BELIECTB 4yepe3 MeMOpaHy KieTok. Buibl
TpPaHCIOPTA BELIECTB Yepe3 LUTOIIA3MAaTHYECKYI0 MeMOpaHy KJIETOK (ITACCUBHBIM M aKTUBHBIN TPAaHCIOPT, 3K30IMUTO3 U 3HAOLUTO3). OcoOeHHOCTH
CTPOEHUS 000JI0YEK MPOKAPHOTHUECKUX U IYKAPUOTUUECKUX KIIETOK.

[luronnazMa u ee CTPYKTypHble KOMIIOHEHTbl. OCHOBHOE BEILECTBO LIUTOIIA3MBbl, €I0 CBOMCTBA U (PYHKIIUH.

SAnpo unrepdazHoil kiIeTkH. XMMHUYECKUH COCTaB U CTPOCHME sIpa. 3HAueHHE sijipa B OOMEHE BELIECTB M Iepejiauye TeHEeTHYECKOU
UHpOpMaLUU. SIAPBIIIKO, OCOOEHHOCTH CTPOCHHS U (PYHKIMHU. XPOMOCOMBI, IOCTOSIHCTBO 4ucCia U (opMBbl, TOHKOE cTpoeHue. [lonsaTre 0 kapuoTHIe.
["annmownIHbIN U AUTUTONIHBIN HA0OPEI XPOMOCOM.



Anmnapat ['onpmpxu. CTpoeHHe, pacloioKeHHe B KJIETKaX >KUBOTHBIX M pacTeHUH, QyHKUMHU anmaparta ['onbIku: CHHTE3 MojiMcaxapuaoB U
JUNHUIO0B, HAKOIUIGHHE U CO3pEBaHUE CEKPETOB (OeNKH, JTUMHUAbI, MOJUCcaXapHibl), TPAHCIIOPT BEIIECTB, POJb B (POPMHUPOBAHUM IIa3MaTHYECKON
MeMOpaHbl 1 u30coM. CTpoeHne U PyHKIIUH JTH30COM.

Oupomnazmarudeckas cetb (OIIC), ee Tumbl. OcoOEHHOCTH CTPOEHMSI arpaHyiaspHOW (Tyagkoil) W rpanyispHoil (mepoxosatoit) OIIC.
3nayenne rnagkoi DIIC B cuHTE3e mMoOJNMCaxapwIOB M JIMOUIOB, MX HAKOIUIEHMH M TpaHcropte. 3amuTHas QyHkuus JOIIC (u3omsauus u
HEWUTpanu3anus BPEIHBIX I KISTKH BemecTB). DyHkuuu mepoxoBaroit DIIC (yyacTre B cuHTe3e OCJIKOB, B HAKOIICHUH OEJTKOBBIX MPOJIYKTOB M MX
TPaHCIOPTE, CBSA3b C IPYTUMHU OPraHOMAAMHU U 000JIOYKOM KIIETKH).

PubGocomsbl, 0COOEHHOCTH CTPOCHUS U POJIb B OnocuHTe3e Oenka. [TomnpubocoMel.

Bakyonu pacTutenbHbIX KJIETOK, MX 3HaueHHe, cBA3b ¢ JIIC.

[TmacTuapl: JEHKOIIACTHI, XJIOPOIUIacThl, XpoMoriactel. OcobenHocTr, crpoeHue W pyaknuu miactua. JHK mmactun. [poucxoxnenue
XJIOpoIu1acToB. B3auMHoe npeBpalleHue niaacTu.

MuroxoHapuu, cTpoeHrue (HapyKHasi U1 BHYTPEHHssE MeMOpaHbl, Kpucthbl). Mutoxonapuansubie JIHK, PHK, pubGocomsl, ux ponas. OyHKIUHA
MUTOXOHJIpUH. [ MIOTE3bI O MPOUCXOKIEHUN MUTOXOHAPUNA. 3HaUEHNE BOSHUKHOBEHHS KHCIIO-POIHOTO JIbIXaHUS B ABOJIIOLINU.

Knetounsiii 1entp, ero crpoenune u ¢yHkuuu. OpraHouabl ABWKeHHA. KileTouHble BKIIIOUYEHHS — HEMOCTOSHHBIM OpraHOW] KIIETOK,
0Cc00EHHOCTH U (YHKLIUH.

3. @Domocunmes
OOwmeH BemiecTB U 3Hepruu. [loHATHE O MIACTHYECKOM U SHEPreTUIecKoM OOMEHe.
®otocunTe3. CBeToBas M TeMHOBasI Ga3bl (POTOCHHTE3a, OCHOBHBIE TPOLIECCH, TPOUCXOASIINE B 3TH (Da3bl. OCHOBHBIE HTOTH CBETOBOU (Pa3hl -
cunte3 AT®, BblgeleHHEe  KUCIOpOAa, OOpa3oBaHME  BOCCTAHOBICHHOTO  HUKOTHHaMHIalAeHHHIWHYyKIeoTuadochara (HALAD-H2).
dorodochopmwmupoanne. CymmapHoe ypaBHeHHWE (QorocuHTe3a. [lepBuunHble NpOayKThl  (oTocuHTe3a. DoTocWHTE3 W ypoxkai
CENIbCKOXO3SUCTBEHHBIX KYNbTYp. [lyTH TOBBIIMIEHHS MPOAYKTUBHOCTH CENBCKOXO3SMCTBEHHBIX pacTeHud. K.A. TUMHUps3eB 0 KOCMHUYECKOH pOJH
3€JICHBIX PACTEHNH. XEMOCUHTE3 U €ro 3HAaYCHHE B IIPUPOJIE.
4.  Dnepeemuueckuil 0omeH
DHepreTudeckuii 0OOMEH B KJIETKE M €ro OMOJOTMYECKHH CMBICI. DTambl YHEPreTHYECKOTO OOMEHa, MPUYPOUYEHHOCTh ITHUX MPOIECCOB K
OIpeJIeIEHHBIM CTPYKTYpaM KJIETKU. 3HaueHue MuToxouapuii 1 AT® B snepreTuueckoM oOMeHe.
5-7.  buocunmes 6enka
BbuocunTe3 OenKkoB B KJIETKe U ero 3HaueHue. Poib reHoB B OnocuHTe3e OenKoB. [ 'eHeTHUeCK i KO/l U €r0 CBOMCTBA. JTalbl OMOCHHTE3a OelKa.
Peaknun matpuuHoro cuntesa. Perymsums cunte3a OenkoB. ['eH-perymnsTop, T€H-OnepaTop, CTPYKTYpHbIE TE€HBI, MX B3aumojeictBue. [IpuHiumn
00paTHOM CBSI3U B peryisiuuu pyHKIMOHNpOBaHUS reHOB. COBpEeMEHHBIE IPEACTABICHHUS O IPUPOIE T'eH
8. Tunwl Oenenus Kiemox
KuzHeHHBIN UK KIETKH W ero iTambl. [IoAroToBka KIeTKH K JA€JIeHHI0 — HHTep¢asa, ee nepuosl (MPECUHTETUYECKUH, CHHTETHYECKU,
MMOCTCUHTETHYECKUI). bronoruueckoe 3naueHue naTepdaspl. Anonto3. MUTOTHUYECKUN ITUKIL.



AMHTO3 ¥ ero 3HayeHue. MHTO3 - IIUTOJIOTHYECKash OCHOBa Oecrojioro pa3MHokeHus. Daszpl MHTO3a, MX XapakTepucTuka. CTpyKTYpHbIE
M3MEHEHUS U (PU3MOJOTHYECKUE OCOOEHHOCTH OPraHOUAOB KJIETKH BO BPEMsI MUTOTUYECKOTO JiejeHus. BepeTeHo neneHus, ctpoeHue U QyHKUUU
HUTEN BepeTeHa. bruojornuyeckoe 3Ha4eHNE MUTO3A.

Meiio3 - muTONIOTMYECKash OCHOBA IMOJIOBOTO pa3smMHokeHus. [lepBoe nenmeHune meriosa, ero (paswl, WX XapaKTepUCTHKA. YMEHBIICHUE YHCIIa
XpOMOCOM Kak pe3yJIbTaT MepBOTro AejeHus. Bropoe nenenue meiiosa, asbl, nx xapakrepucTuka. buomorudeckoe 3HaueHue Meiiosa.

9. becnonoe u nonogoe pazmnoorcenue.

@opmMbl U crocoObl pa3MHOXKEHHs OpraHu3MoOB. becronoe pa3sMHOXKEHHE, ero BUABI M 3HayeHue. [lolioBoe pa3MHOMKEHHE, €ro BHIBI U
HBOJIIOIIMOHHOE 3HaueHue. OOmias XapakTepuCTHKa U OCOOCHHOCTH Pa3MHOXKEHHS OCHOBHBIX TPYII OpraHU3MOB. Pa3BuTHE MYXKCKHUX H KEHCKHUX
IOJIOBBIX KJIETOK y JKUBOTHBIX U PACTEHHUH.

10. Onmoeenes — UHOUBUOYANILHOE PA38UMUE OP2AHUIMOB.

OmonorBopenne u ero Tumbl. OIJIOJOTBOPEHHE W PA3BUTHE 3apojbllia y KHUBOTHBIX. OCHOBHBIE 3Tambl 3MOPHOHAIBHOTO PA3BUTHUS
KHUBOTHBIX. B3anmozeiicTBue yacTeil pa3BuBaromierocs 3apojabiiia. buoreHeTnyeckuii 3akoH, ero coBpeMeHHas uurepnperanus. [loctamOpronaabHOe
pa3Butue. BpenHoe BIMsHUE alKOTroJisl, HIKOTHHA, HAPKOTHKOB, 3arpsA3HEHUS OKPYXKAIOIIe cpeibl Ha pa3BUTHE 3apO/Iblla )KUBOTHBIX U YEJIOBEKA.

OOmass xapakTepucTUKa MU OCOOEHHOCTHM Pa3MHOXKEHHUSI BHUPYCOB, OakTepuii, BOJOpOCIEH, MOXO000pa3HBIX, MAMOPOTHHUKOOOPA3HBIX,
T'OJIOCEMEHHBIX, MOKPHITOCEMEHHBIX, TPHO0B U JIHIIaitHUKOB. CMeHa (a3 B )KU3HEHHOM ITHKIIC.

11. Tecmuposanue no pazoeny «L{umonozusny

OcHoBHbIe MOHATHSA. ABTOTPO(BI. AMUHOKHCIOTEL. AHaOOMM3M. AccuMMIsAnus. AHTHKOMOH. Ammapar ['onbmku. AKTUBHBIA TPaHCIIOPT.
Anpo6sl. baktepuodaru. buocunres 6enka. bpoxenne. Bakyons. Brimtouenus. [amounansiit Habop xpomocoM. Jluruionansiii Habop xpomocom. ['eH.
I'enernueckuii koa. ['enom. 'enorurn. I'mapopunbrOocTs. ['uapododHOCTE. ['Mukomms. I'mukokanuke. ['mukonporenasl. ['pana. 'yanun. JleHaryparus.
Huccumunsuus. JHK. JlpixarenbHbrit cyoctpar. Krerounoe ppixanume. Kapuomnasma. Karab6omusm. Kucnopomusii stan. Komos.
Kommnementapuocts. Kpucra. Jletikomnactel. JInzocoma. Jlunonporeuasl. Jlokyc. Makposnementsl. MaTpuke. MaTpuunbiii  cuHTe3. MeTadonu3M.
Muxkpotpybouku. MukpoduinamenTsl. Mukposnementsl. Monomep. Hyxkneomnporeuasl. Hykneotua. Omepon. Opranouasl. Ocmoc. Omepatop.
[Tnactunel. [MunouuTos. Ilonumep. Ionunentun. Ilentunnas cBsass. [Ipokapuotsl. Penpeccop. Pu6ocomer. PHK. CIIN. Crpoma. CtpyKTypHbIE
renpl. TpaHciuauuda. Tpanckpunuus. Tpumner. Twiakoun. Tumun. daronuro3. @epmentsl. XitopomiacT. XpomMaTuH. XpoMoImacT. XpoMOCOMa.
Hentpuonu. luromnazmarnueckass memOpana. [{uto3un. Ypamun. dotocunTe3. XeMOCHHTE3. DK301IMTO3. DHAOLMTO3. DHAOIIA3MAaTHIYECKasl CETh.
OykapuoTtsl. Sapo. Anpeiko.

becnonoe pazmuoxenue. BereratuBnoe pasmHoxkenue. 3urorta. [lonoBoe pazmuoxkenue. [loukoBanue. AnonTto3. KU3HEHHBIM UK KICTKH.
Cnepmarosous. Cropa. Sitnexierka. Amuto3. Mutos. Meiio3. Llentpomepa. Unarepdasa. Ilpodaza. Anadaza. Meradasza. Tenodasza. Bepereno
nenenusi. buBanenT. ['eHepatuBHasg TKaHb. ['OMOJOTMYHBIE XPOMOCOMBI. [[BOWHOE OIJIOAOTBOPEHHUE. 3apOAbIlIeBbIi MemoK. KoHbroranms.
Kpoccunrosep. Penykimonnoe aenenue. Cnepmartorenes. Oorenes. JKusnennsiii uki. ['amerodur. Criopodur. buorenernueckuii 3akon. brnacrtyna.
biactomep. OmnoporBopenue. Ontorene3. Buyrpennee omomorBopeHue. HapyxHoe omiomoTBOopeHHe. 3apoJbllieBble JUCTKU. OpraHoreHes.
[Taprenorenes. OmOpuoHanbpHoe pazBuTHe. [locTamMOpuonansHoe pazsute. Puiorenes. Dkroaepma. JHTogepma. Mesonepma.



Me:xnpeamerHblie cBs3u. Heopranudeckass xumus. XuUMUYECKUE dJIEMEHTHI neproandeckoi cuctemsl [[.1.MenaeneeBa. MoHbI (KaTHOHBI U
aHnoHBI). Boga u Apyrue HeopraHM4eCcKre BEIIeCTBa, CTPOCHUE MOJIEKYJ U cBOMCTBA. Jluccormarus anexkTpoautoB. Oprannyeckas xumusi. OCHOBHBIC
Tpynmbl opraHudeckux coeanHeHuid. bydepHsie pactBopbl. dusmka. Ocmotuyeckoe mapnenue. Huddysus u ocmoc. boranuka. OcobeHHOCTH
CTPOCHHUS KIJIETOK pacTeHnidl. OTiHuus pacTeHUH OT >KUBOTHBIX. 300J0TH. OCOOECHHOCTH CTPOCHHS KJIETOK >KHBOTHBIX. OTIWYHS JKUBOTHBIX OT
pacteHuii u TpudoB

boranuka. OCoOOCHHOCTH CTPOCHHUS U Pa3MHOXEHUsS pacTeHuid. BereratnBHoe pa3smHokeHue. [IpuBuBKU. OpraHbl pacTeHUN, UX CTPOCHHE U
¢byaknun. CTpoeHHE IBETKAa — OpraHa CeMeHHOro pasmMHoxkeHUs. OmnbuieHue. 3oomorus. OcoOCHHOCTH DPAa3MHOMKEHUS >KUBOTHBIX Pa3IHUHBIX
cucteMarnyeckux rpymm. CrnocoObl OIUIOAOTBOPEHHUs y KUBOTHBIX. llocTamMOpuoHanpHOE pa3BUTHE HAaceKOMBIX. LMK pa3BUTHS 3€MHOBOIHBIX.
Anatomus. OcoOEHHOCTH YMOPHUOHAJIBHOTO Pa3BUTHSI YEIOBEKA

Paznen 3.Pemienne 3amau nmo treme «I'enernka»-11 gacos
3akpenJjieHue OCHOBHOIO COJeP:KAHUS TeM B XO/i€ pellleHUs1 OHOJOrHYeCKHUX 3a/1a4:
1-2-3. Heszasucumoe nacnedosanue npuznakos
[IpenmeT, 3agaun 1 MeTonbl TeHeTUKH. OCHOBHBIC pa3/ieibl TCHETUKUA. MECTO TeHETHKU Cpear OMOJIOTHYECKUX HAayK. 3HAYCHHE T'eHETHUKH B
pa3paboTke IpoOiieM OXpaHbI PUPOIBI, 3APABOOXPAHCHISI, MEIUITMHBI, CEITLCKOTO X03siicTBa. [IpakTHueckoe 3HaUCHHE TCHETHUKH.

I"'Mennenb — OCHOBONOJOXHUK T€HETUKU. METOo] T€HETHYECKOro aHaiusa, paspaboraHHbiii I.Mennenem. ['eHeTnueckas CHUMBOJIHUKA.
[IpaBuna 3anucu cxeM CKpelMBaHUS.

HacnenoBanme mnpu MOHOTHOPHUIHOM CKpeniuBaHud. JloMHMHAHTHBIE M peleccuBHbIC Mpu3Haku. [lepBbiii 3akoH Menpaens - 3aKoH
eanHoo0pa3ust THOPUIOB MEPBOro MmokosieHus. Bropoit 3akoH Menzens - 3akoH pacuieruienus. [IpaBuno unctorsl rameT. L{uTongorudyeckie 0CHOBBI
pacIenaeHus Ipyu MOHOTUOPUIHOM cKperuBaHUH. CTaTUCTUUECKUM XapaKTep pacleICHuUsI.

[lonsitue o renax m amwnensx. Genorun m reHorun. ['omo3urora m rereposzurora. PacuienieHue mpu BO3BPATHOM MU AHAIU3UPYIOLIEM
CKpELIMBaHNH.

HacnenoBanue npu auruOpunHoM ckpemuBaHuy. He3aBucuMoe KOMOMHUPOBaHHE HE3aBUCUMBIX Map MPU3HAKOB - TPETUH 3aKOH MeHens.
[MuTonornyeckue OCHOBBI HE3aBUCUMOI'0 KOMOWHUPOBAHHUS Map MPU3HAKOB.

4-5. Bszaumooeticmeue anieibHblX U Heaule/lbHbIX 2eHO8.

HacnenoBanue nmnpu  B3aUMOJEWCTBUM  alUlebHbIX TeHOB. JlomuHupoBanue. Henonnoe gomunupoBanue. KopomHupoBaHue.
CBepxaoMuHupoBaHue. MHOXECTBEHHbBIN alIeNINU3M.

BsaumoneiictBue HeaiienbHbiXx reHoB. HoBooOpazoBanust npu ckpenuBaHud. OcoOEHHOCTH HAclleZJOBAHUS KOJIMYECTBEHHBIX MPU3HAKOB.
KommumenrapHocts. Onucras. [lonumepus. MHoeCTBEHHOE JeHCTBUE T'€HOB. [IpuMepbl MHOMKECTBEHHOI'O JAEWCTBHUA TE€HOB. Bo03MoOXkHBIE
MEXaHU3Mbl 00BSICHEHUS ITOrO SBJICHUS. [ €HOTUI KaK LeI0CTHAS UCTOPUUYECKU CI0KUBILASACS CUCTEMA.

6-7. Xpomocomnas meopus Hacie0cmeeHHOCmu.



SIBlIeHHE CLIETUIEHHOT'O HACJIeJIOBAaHUsI M OTPAaHMYEHHOCTh TPEThero 3akoHa Menzens. 3HaueHue pabor T.I.Moprana u ero HIKOJbl B
M3YYEeHUHU SIBIIEHUS CIIeIUIeHHOro HacnenoBaHus. Kpoccunrosep, ero Ouosornmueckoe 3HadeHue. ['eHeTnueckue KapThl XpomMocoM. OCHOBHbIE
MIOJIOKEHUS XPOMOCOMHOU TE€OpUHU HaceICTBeHHOCTH. Brian mkossl T.I.Moprana B pa3paboTKy XpOMOCOMHOM T€OpUHU HACIEICTBEHHOCTH.

8-9. [lenemuxa nona.

I'enetuka mnosa. IlepBuuYHBIE M BTOPUYHBIC IIOJIOBBIE IIPU3HAKU. XPOMOCOMHAsi TEOpUs OIpeAeeHUs Iona. l'oMoramMeTHsli H
rereporameTHbii 1o, Tumnel onpeneneHus: mosia. MexaHu3M mojajepKaHusl COOTHoIIeHUs 1ojoB 1:1. HacinegoBanue mpu3HAKOB, CLETUIEHHBIX C
IIOJIOM.

10. 3axonomeprocmu usMeH4UBOCMU.

N3menunBocTh. Kitaccugukaius M3MEHUYMBOCTH € TIO3ULIUI COBPEMEHHOM Ire-HEeTHUKH.

deHotunuyeckas (MoAM(UKAMOHHAs M OHTOIEHETHYeCKas) HW3MEH4YMBOCTb. Hopma peakumm U ee 3aBUCUMOCTh OT T'€HOTHIIA.
CraTtucTuyeckre 3aKOHOMEPHOCTH MOAM(PUKAIMOHHOW U3MEHUYNBOCTH; BAPUAITMOHHBIN sl U BapUALlMOHHAS KPUBas.

['eHoTunuueckass (KOMOMHAaTHBHAasT W MYTAllMOHHAs) M3MEHUYMBOCTh. 3HAu€HHE KOMOMHATHMBHOM W3MEHYMBOCTH B OOBSICHEHUM
HBOJIIOIMOHHBIX TPOLIECCOB, CEIEKIMHA OPraHUu3MOB. MyTallMOHHAs H3MEHUYUBOCTH, €€ BUIbl. MyTarun, ux npuanHel. Knaccudukanus myranuii mo
XapakTepy M3MEHEHHUs IeHOTUNa (T€HHbIE, XPOMOCOMHbBIE, T€HOMHBbIE, LIUTOMIa3MaTndyeckue). [locneacTBus BIUSHUS MyTaréHOB Ha OPIaHU3M.
Mepb! 3alUTHl OKPY>KaOILEN Cpelibl OT 3arpsA3HEHHUSI MyTareHaMu. 3aKOH TOMOJIOTMYECKUX PSAZIOB B HaciaeACTBEHHOM u3MeHunBocty. H.M1.BaBuosa.
OKCIEpUMEHTAIBHOE MOITYYEHUE MYTaLUH.

11. I'enemuxa uenogexa
I'enetnka uyenoBeka. YenoBek Kak OOBEKT T'€HETHYECKHUX HCCIENOBaHMA. MeTo-Ibl HU3yueHHMs] HaclIeICTBEHHOCTH YEJIOBEKa:
reHeaJOrnYeCKHid, OJTM3HEIIOBBIN, INTOTEHETUIECKHA, THOPUAN3AIINS COMATHYECKUX KIETOK.
HacnenctBennble ©osie3HHM, MX PpacHpOCTpaHEHHE B MOMYIALUSAX 4YeaoBeKka. Mepbl NpOQHMIAKTUKM HaCJIEACTBEHHBIX 3a00JieBaHUI
4yeloBeKa. BpeaHoe BIMAHME QIKOroJisl, HUKOTMHA M HAPKOTUYECKMX BEIIECTB HA HACIEICTBEHHOCTh 4YeEJIOBEKa. Meauko-reHeTH4ecKkoe
KOHCYyJbTUpOBaHue. Kputnka pacUCTCKUX TEOPUH C MO3ULIUNA COBPEMEHHOW M€HETHUKH.

OcHoBuble nousaTus. ['eneruka. ['ubpunonoruueckuit meroa. HacnenctBeHHocTs. M3MeHUMBOCTD. Aljienb. ANbTepHATHBHBIE TMPU3HAKU.
I'enotun. ®enorun. ['ereposurora. ['omosurora. I'mOpun. JlomMmuHaHTHBIN mpu3HAK. PereccuBHBIA TpH3HAK. AHAIU3UPYIONIEE CKPEIIMBaHUE.
BosBpatHoe ckpemuBanue. Jlurereposurora. I[lomurubpumnoe ckpemuBanue. KoMmmumeHTapHoe aeiicTBue TeHOB. Omnuctas. [lonmumepus.
[Ineitorponusi. MHOkecTBeHHBIN ayutenu3M. Kogomunuposanue. CBepxaomuHupoBanne. Hemonnoe nomuHupoBanne. ClemieHHOE Hacled0BaHUE.
I'pynner  cuennenus. Kpoccunrosep. KpoccoBepHble UM HEKPOCCOBEPHBIE raMmeTbl. AyTocombl. ['eTreporamerHbiii moisi. ['omMorameTHbli IOJI.
CuemuieHHoe ¢ mojioM HaclieqoBanue. deHoTunuueckass M3MEHUYUBOCTh. MoaudukannonHas HW3MEHYMBOCTh. Bapuanta. BapuanuoHHBIN ps.
Bapuannonnas kpuBas. Hopma peakuuu. OHTOreHeTHYECKas W3MEHUYMBOCTh. | €HOTHMIMYECKAass M3MEHYMBOCTh. MyTallMOHHAs W3MEHYUBOCTb.
Mytaruu. Myrtarensl. ['ennple Mytaruu. ['eHOMHBIE MyTamuu. XpoMocOoMHbIe MyTanuu. KomOuHaTHBHAS M3MEHYMBOCTH. [luTormasmaTudeckas
M3MEHYUBOCTh. CIIOHTaHHBIE MyTaluu. JleTanbHble MyTallui. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACJIEICTBEHHON N3MEHUYMBOCTH.

I'enetnka uvenoBeka. HacnmencrtBennpie Oosie3HU. AnbOuHM3M. brnusHenoBwnii meton. 'emodunus. ['mOpuauzanusi coMaTHUECKUX KIIETOK.
Menuko-renetTndeckoe KOHCyiabTupoBanue. Ilonunaxkrunus. [lonyssiMOHHBIA METO.



1.4 Ilnanupyemble pe3yabTaThbl
Yuawuecs oonxcnol 3name:

L4 OCHOBHBIE TIOHITHS MOJ'IeKy.]'ISIpHOI\/'I 6I/IOHOFI/II/I, OUTOJIOTUNU M I'CHCTHUKH,

° ANTOpUTMBI pellIeHUs 3a/1ay, He BXOSIINE B 00s13aTENIbHBIN MUHUMYM 00pa3oBaHus (6a30BOr0 1 MOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH);

. Odopmnenue 3aaay Ha Equnom ["ocynapcTBeHHOM 3K3aMeHe 0 OMOJIOTUY;

Yuawueca oonxncnvt ymems:

L4 Pemiate HCECTAaHAAaPTHBIC OMOJIOrnYeCKue 3a/la4yu, UCIIOJIb3Ys Pa3JIMYHBIC aJITOPUTMBI PCIICHUA,
Pemate paC‘{éTHBIe OMOJIOTHYECKUe 3ala4u C MPUMCHCHUC 3HAHMUH 110 XUMHUHU U MAaTEMATHUKCE,
YcranaBinBaTh MMPUYINHHO-CJICACTBCHHDBIC CBA3H, ACJIATH 0606H_ICHI/I$I, IMOITIOJIHATD U CUCTCMATU3NPOBATH ITOJTYUCHHBIC 3HAHUA ]

o [IpuMeHSTh 3HaHUS B HOBBIX M N3MEHEHHBIX CUTYAIIHsX;

J Pemrate Ouonornveckue 3a1auu pa3HbIX YPOBHEH CII0)KHOCTH, COOTBETCTBYIOIINE TpeOoBaHUsIM BY30B ecTecTBEeHHO-HAYYHOTO
npodus;

J I[Tosib30BaThCS pa3nUYHBIMU TOCOOUSIMH, CIIPABOYHON JIUTEPaTypoil, IHTepHET-UCTOUHIKAMHU.

YHuBepcaibHble ydeOHbIe 1eHCTBHS:
Pezynamusnvie YV/I:

. oTnpeAesaTh U GOpMYIUPOBATH 1IJIb AESTEIBHOCTH C TOMOIIBIO YUUTES;
. YUUTb BBICKA3bIBAaTh CBOE MPEAIIOIO0KEHUE (BEPCUIO) HA OCHOBE PadOTHI C WIIIIOCTPALIUEN; YMETh OLIEHUBAaTh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH CBOU JICHCTBUS;

Tosznasamenvuvie YVJ/|:

. NOOBIBaTh HOBBIC 3HAHMSI: HAXOUTh OTBETHI HA BOMPOCHI, UCTIONB3YsI POH OMOIHMOTEKH, CBOM KU3HEHHBIN OTIBIT;
. OCO3HAHHOE MOCTPOCHUE PEYCBOI0 BHICKA3BIBAHUS B YCTHOM (hopme;

. OCO3HAHHOE, PABUIHLHOE, CMBICIIOBOE YTCHUE;

. MOMCK HEOOXO0UMOM MHGPOPMAITHH;

. KJaccuuKanus 00bEKTOB 1O BIICICHHBIM IPU3HAKAM

Kommynuxkamuenvie YVJ]:

o YMCHHEC C JIOCTATOYHOM ITOJTHOTON M TOUHOCTBIO BbIpa’XaTb CBOU MbBICJIN,
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o BJIaJICHHE MOHOJIOTHYECKOMN U TUAIOTHYECKOM (bOpMaMI/I pcuu;

. BBITOJIHSTH MTPaBUIIa OOILEHUS C JIIOJIbMU;
. CJIYIIAaTh U TIOHUMATh PEUb IPYTHUX;
. YUUTBCS BBIMOJIHATH pa3IUdHbIe pOJIM B Tpymie (Jiuaepa, UCIIOIHUTENS, KPUTHKA)
OCHOBHBIM MeTO/I0M 00y4eHUs ABJISIETCH CJIOBECHO- W/LIIOCTPATUBHBIN: pacckas,0ecefa, IUCKyccHs , paboTa ¢ OHOJIOrMYecKOu

JIUTEPATYypPOl.

JINYHOCTHBIE Pe3yIbTAThI

JInuHoOCTHBIE pPe3yJIbTATHI OTPAKAIOT:

- 3HaHME OCHOBHBIX MTPUHIIUIIOB U MPABUJI OTHOILIEHUS K )KMBOW MPUPOJIE, OCHOB 3J0POBOI0 00pa3a KHU3HH ;

- (hopmupoBaHUe eqUHOTO 00paza MUpa;

-pa3BUTHE ICTETUYECKUX YYBCTB KaK PETYIATOP MOPAJIHLHOTO MOBEACHHUS;

- IPOABJICHHUC HAaCTOMYUBOCTH B JOCTHXKCHHUU LCIIN,

- (hbopMHpOBaHKE YCTAHOBKH Ha 3/I0POBBIN U O€30macHbIN 00pa3 KU3HH;

- Pas3sBUTHUC TaKHux Ka4€CTB, KakK BOJIA, L[eﬂeyCTpeMJIéHHOCTB, KpCaTHUBHOCTD, WHUIIMATUBHOCTD, OMIIaTusd, TPYI[OJIIO6I/IC,
TUCIUIUTMHUPOBAHHOCTD;

MeTtanpeaMeTHble pe3yJibTAThI

MeTtanpeaMeTHble pe3yJibTAThl OTPAKAIOT:

OCBOEHHE CUCTEMBI OMOJIOTHYECKUX 3HAHMUIA]

CaMOCTOSITENIbHO HAXO/IUTh, AHATTU3UPOBAThH U HCIOIH30BATh OMOIOTUYECKYIO HHPOPMAITHUIO;

YCTaHABJIMBATL CBA3b MCKAY Pa3BUTHEM ouosornu u CONUAJIBHO-3KOHOMHWYCCKUMHU H 3KOJIOTUYCCKUMU HpO6J'ICMaMI/I;

pa3BUTHE MCCIEIOBATEIBCKUX y4EOHBIX NEWCTBUMN, BKIIOYAs HABBIKUM pabOThl ¢ MH(pOpMAIUEil: TOUCK U BBIJCICHUE HYXHOW MH(OpMAINH,
00o001eHue u puxcanust “HGoOpMaIuy;

pa3BUTHE MBIIUICHUS U JIOTHKH, BBISIBISATH MPOOIEMHBIC BOIPOCHI U PelIaTh IOCTABICHHBIC 33/1a4H;

YMEHHUE PAIlMOHAIBHO TUTAHUPOBATh CBOW Y4eOHBIN TPy, pab0TaTh B COOTBETCTBUU C HAMEUEHHBIM TUIAHOM;

IIpenmeTHbIE pe3yIbTATHI

1. B no3HaBaTe/IbHOM (MHTEJVICEKTYaJIbHOM) cepe:

- BBIACJICHUC CYHNICCTBCHHBIX ITPU3HAKOB 6I/IOHOFI/I‘-I€CKI/IX 06’beKTOB ( OTJIMYHUTCIIbHBIX ITPU3HAKOB KMBBIX OPTaHU3MOB ; KJICTOK U OpraHU3MOB
pacTeHUl, )KUBOTHBIX, TPHOOB M OAKTEPHil; OPraHU3MBI YEJIOBEKA; BUIOB; IKOCUCTEM; OHOC]ephl) U MPOIECCOB ( MUTAHKUE, TbIXaHUE, BBIICICHHUS,
TPaHCIOPT BELIECTB, POCT, PA3BUTUE, PA3MHOKEHUE, PETYIISILMS )KU3HEAEATEIbHOCTH OPraHu3MOB).

- IPUBUICHUE JJOKA3aTEJIbCTB B3aMOCBS3H UEJIOBEKAa U OKPYXKAIoIIel cpeibl; He0OXOAMMOCTD U 3aIlIUTa OKPYKatoIIel Cpeibl;

- 06TJSICHCHI/I€ poiin 6I/IOJ'IOFI/II/I HpaKTquCKOﬁ ACATCIIbHOCTHU HIOI[Gﬁ ; POJIH PA3JIMYHBIX OPIraHU3MOB B JKU3HH YCJIOBCKA,

2. B 1eHHOCTHO- OpHEHTAIMOHHOIi cdepe :

- 3HaHUsI OCHOBHBIX MPABHJI MIOBEACHHUS B TIPUPOE U OCHOB 3/J0POBOTO 00Opa3a >KU3HH;
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3. B cepe TpyAOBOii 1eSITEILHOCTH &

- 3HAHUSA U COOJI0ICHNE MPaBWII PabOTHI B KAOMHETE OMOJIOTHH |

- cobmoieHue mpaBui paboThl ¢ OMOJOTHUECKUMH TPUOOPAMH U HHCTPYMEHTAMU ;

4. B cepe pusznueckoii 1eATETbHOCTH :

-OCBOEHHUE IIPUMEPOB BBIPALIUBAHUS U PA3MHOKEHHUE KYJIbTYPHBIX PACTEHHUH , yXO/a 32 HUMHU
5. B acreTuveckoii cdepe:

- BBIABJIICHUC 3CTCTUYCCKUX JOCTOMHCTB 00BEKTOB JKUBOI mpupoabl

12



YYEBHO-TEMATHYECKUM NIIAH

Ne Koa-

u/n Tema BO Buj nesiTe IbHOCTH JlaTa

4acoB

1 BBenenue B mpeamer 1 JnarnocTtuka ypoBHs

apaMeTpoB yueOHOro ycrexa
YUYEeHHKA

2 Pemenne 3agad mo reme «OCHOBHBIE 1 [TpakTuKyMm MO permeHuro
cBoMcTBa *)uBOro. CucremHuas JIOTUYECKUX 3a/1a4
OpraHu3aus KU3HU»

3 Pewenue 3agau no teme: 1 [IpakTukym no peueHuro
«XUMUYECKUI COCTaB KJIETKH. JIOTUYECKUX U TBOPUECKUX
Heoprannueckue Beniectsa» 3a/1a4

4 Pewenue 3agau no teme: 1 [IpakTukym no peueHuro
«XUMHUYECKHUH KJIETKHA. YTJIEBOJILI. JIOTUYECKUX 3a7a4
JIummaeny.

) Pewenue 3ana4 o reme: 1 IIpakTuKyMm 0 pelIeHHIO
«XUMUYECKUNA COCTAB KIIETKU. benkmy. JIOTMYECKUX 3a/1a4 U 3a]a4 10

aNrOpUTMY

6 Pewmenue 3aga4 no teme: 1 [IpakTuKyMm Mo peueHuro
«XUMHYECKHI COCTaB KJIETKH. JIOTUYECKUX 3a71a4
HyxnennoBbie kKucioTbl. ATD»

7 Pewenue 3agau no teme: 1 [IpakTukym pemieHus
«XUMHYECKHI COCTaB KJIETKH. TBOPYECKHUX 3374 U 33124 10
Hyxneunosble kuciorsl. AT®D» aINrOpUTMY

8 TecTupoBanue Mo paznemny: 1
«MouekynsipHast OMOJIOTHs»

9 Pewenne 3anau o reme: «l{uronorus 1 [IpakTuKyMm Mo peueHuro
Kak Hayka. KieTouHas Teopusi» JIOTUYECKUX 3a/1a4

10 | Pemenue 3amau o teme: « CtpoeHue 1 [IpakTUKyM MO pELICHHIO

KJIETKU U €€ OpraHouaibD»

JIOTHYCCKUX U TBOPUYCCKUX
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3a7a4

11 | Pemenue 3a1a4 o teme: [IpakTHKyM [0 PEIICHUIO
«DOTOCHUHTE3» JIOTUYECKUX 3a/1a4
12 | Pemienue 3a1ad 1o Teme: [IpakTUKyM MO pELICHHIO
«OHepreTUUecKuii 0OMeH» JIOTUYECKUX 3a/1a4 U 3a]1a4 110
AITOPUTMY
13- | Pemrenune 3amau mo reme: «bruocnunTes [IpakTUKyM MO pELICHHIO
14- | 6enka» JIOTUYECKHUX, TBOPUECKUX 3a7a4
15 W 3a]1a4 [0 aJITOPUTMY
16 | Pemenwue 3amad mo teme: « THITBI [IpakTUKyM MO pELICHHIO
JIETICHUST KIIETOKY JIOTUYECKUX 3a]1a4 U 33]1a4 110
ITOPUTMY
17 | Pemenue 3anau o reme: «becnomnoe u [TpakTHKyM 10 PEIICHUIO
MI0JIOBOE PA3MHOKECHUEY JIOTUYECKUX 3a/1a4
18 | Pemienue 3amad 1o teme: [IpakTuKyMm 1Mo pelieHuo
«MHauBUyaTbHOE Pa3BUTHE JIOTUYECKUX 3a]a4
OpPTaHU3MOBY
19 | TectupoBanme O pa3ieity
«{aTomorus»
20- | Pemenwne 3a1a4 mo Teme: [TpakTHKyM MO PEIICHUIO
21- | «He3zaBucumoe HaciieI0BaHUEC JIOTUYECKUX, TBOPUECKUX 33724
22 | IpU3HAKOBY» U 3a]a4 110 AITOPUTMY
23- | Pemenwne 3a/1a4 o Teme: [TpakTHKyM 10 PEIICHUIO
24 | «B3aumoseiicTBHE TEHOB» JIOTUYECKUX, TBOPUYECKUX 3a/1a4
Y 33J1a4 10 aJITOPUTMY
25- | Pemenwne 3a/1a4 o Teme: [IpakTkyMm Mo perieHuro
26 | «XpoMOCOMHasl TeopUs JIOTUYECKUX, TBOPUECKUX 3a/1a4
HACJIEJICTBEHHOCTHY Y 3aJ1a4 10 aJITOPUTMY
27- | Pemenwue 3a/1a4 1o Teme: [IpakTUKyM MO pELICHHIO
28 | «['enernka mmoma» JIOTUYECKHUX, TBOPUECKUX 3a/1a4

W 3a]1a4 110 aJITOPUTMY




29

Pemenne 3a1a4 o reme:
«3aKOHOMEPHOCTH U3MEHUYUBOCTHU»

IIpakTKyMm o peueHuro
JIOTUYECKUX, TBOPUYECKUX 3a/1a4
1 33J1a4 110 AJITOPUTMY

30 | Pemennue 3amau no Teme: «I eHeTHKa [IpakTUKyM 10 PELICHHUIO

YeJIOBEKa» JIOTUYECKUX, TBOPUECKUX 33724
W 337124 110 AJITOPUTMY

31 | TectupoBanue 1o Kypcy «Pemenue
OMOJIOTUYECKHX 337249 B XOJIe
MOATOTOBKU K EI'O»

32- | AHaim3 TeCTUPOBAHUS

33

34




MeTtoauyeckoe U MaTepHAIbHO-TEXHHYECKOE 0O0ecnedeHrue MpPorpaMmbl

Meroanueckoe 00ecreuyeHne POrpaMMBl:

1.

w

11.

12.
13.

14.

15.

16.

17.
18.

19.

20.

21.

bepxun6mut M.b., I'narones C.M., Banosa H.I1., ®puaman M.B., @ypanes B.A., Uyo
B.B. Meroandeckoe nocodue k yaueOHuky “Obmas 6uonorus’™ - M.: MUPOC, 2000. —
93c.

H.JI.Taneesa.,«Cto nmpuéMoB Jy1si y4eOHOTO ycIiexa yueHHKa Ha YpoKaxX OWOJIOTHI»-
METOJIMYECKOE MocoOue s yunurtens, MockBa: «5 3a 3HaHUI»,20006rT.

I'mun A.A. Tlpuemsl negaroruueckoi Texuuku. — M.: Bura-IIpecc, 2002. — 86¢.
Hmutpuesa T.A., Cymatoxun C.B., I'ynenkos C.1., Mensenesa A.A. buoinorus.
UYenosek. O6mas 6uosorusi. Bonpockl. 3aganus. 3amaun. — M.: [Ipoda, 2002. — 144c.
Mypraszun I'.M. 3anaun u ynpaxaenus no oodmeit ouonorun. [locobue msg yunreneit. —
M.: IlpocBemenue, 1981. — 192c¢.

[Terynun O.B. DnexktuBHBIE Kypchl. FIX MeCTO U poJib B OMOIOTHYECKOM 00pa30oBaHuu.//
“buonorus B mkosye”. — 2004. - Ne7.

[Tonomapea 1U.H., Conomun B.I1., Cunensuukosa I'.JI. O0mas Mmetoauka o0y4deHus
ouonorun. M.: M3narensckuii neHTp “Akagemus’, 2003. — 272c.

Bricoukast M.B. TpenupoBounsle 3agaun. Bonrorpan. Yuunrens: 2005. 148c.

I'ynges B.I'. 3agaunuk no renetuke. M. Kosnoc1980.

. Kyamenko B.C., [laceunuk B.B. buonorus. HlkonsHast onumnuana. ACT - Actpens.

M.2002. 300c.

A.B. ITumenos. Ypoku 6uonoruu B 10 — 11 knaccax, pa3BEépHyToe miaHupoBaHue (B 2
yacTax. — Apocnasib, - Akanemus pa3Butus, 2006

[Tumenos A.B. Ypoku buonorun. fpocnasns. Yuutens roga Poccun: 2003. 270c.
Punurep O.H. buonorus. Dkonorus. Jk3aMeHaIlMOHHbIE BOIIPOCHI M OTBETHI. M.“AcT-
npecc mkosa” 2003. 54c.

[Tporpammsl 1u1s 0011€00pa30BaTeIbHbIX KO, TUMHA3UH, auneeB. buonorus. 5-11
kiacc. M.: Jlpoda, 1999. — 224 ¢

Opxosa W.U., IlIumkeBuy M.JI O6mas 6uonorus: 10 kiacc: [loypouHblie TeCThI:
Tematndeckuii KOHTPOJIb. YUeOHO-MeToIm4eckoe nmocodue - Mu:FOuumpecc,2004.-
192c.

B.1O.Kpectpsauunos,l.b.Baiinep.CO0pHUK 33724 110 T€HETHKE C pelieHusIMU.-CapaToB:
«JInuei»,1998.-156¢.

b.X.Coxonosckas. 120 3agau no renetuke(c pemennsimu).M.: Lentp PCIIN,1991.-88c.
C.A.Jukapés I'eneruka : CoopHUK 3a1a4.-M.: M3narensctBo «llepBoe ceHTa0ps»,2002.-
112c.

C.N. bensnuna, K.A.Ky3pmuna, 1.B.Cepreesa u np. Pemenue 3agad o
renetuke.CI'MYVY,20009.

3. Imutpuena T.A., Cymatoxun C.B., I'ynenxoB C.U., Mensenera A.A. buosnorusi.
UYenosek. Obmas 6uonorusi. Bonpockr. 3ananus. 3amaun. — M.: [Ipoda, 2002. — 144c.
Konuenmus npoduiabHOro 00y4yeHus Ha cTapiield CTyleHn o01ero oopa3oBaHus.
Mockaa.






