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HOACHUTEJIbBHASA 3AIIMCKA

JononHuTtenbHas 001eo0pa3oBaTeabHas 00IIepa3BUBAONIAs IPOrpaMMa «  3a CTpaHULAMH y4eOHHUKa»
€CTECTBEHHOHAyYHOU HaIlpaBJIEHHOCTH.
[IporpamMma coctaBiieHa Ha OCHOBE CIIEAYIOLIMX HOPMATUBHBIX JOKYMEHTOB:

— ®@enepanpHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @enepanun» N 273-O3 ot 29 nexabdbpsa 2012
roja ¢ usmenenusimu 2019 rona.

— IlIpuxa3za MunucrepcrBa npocsemienusi PO ot 9 Hos0ps 2018 r. N 196 «O06 yrepxnenun Ilopsinka
OpraHu3alliii ¥  OCYIIECTBIICHHS  00pa3oBaTeNbHON  JEATENBHOCTH TIO  JIOTIOJHUTEILHBIM
0011e00pa3oBaTeIbHBIM IPOrPAMMaM.

— IIpuka3z Munnpocsemienust Poccuu ot 03.09.2019 N 467 «O6 yrBepxkaeHuu LleneBoit Moaenu pa3BuTus
PETHOHATBHBIX CHCTEM JIOTIOJTHUTEIIEHOTO 00pa30BaHUs IETEH.

— KoHmenmmu pa3BUTHS IOMOJHUTENTBHOTO OOpasoBaHus JneTeil (pacnopspkeHue IlpaBuTenbcTBa
Poccuiickoit deneparuu ot 4 centsiops 2014 r. N 1726-p).

—  VYue6noro miana MbBOY Hoso-Tapabunckoit COILI

— IlpumepHoii paboueli mporpaMMbl OCHOBHOTO 00111ero 00pazoBanusi buosorus

s 10-11knaccos (6a3oBblii ypoBeHb) Mocksa 2021r.

-Meroauueckux pexkoMmeHganuii MunuctepctBa IlpocBemenuss P® «Peanusamnus oOpa3zoBaTenbHBIX
MPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOM HANpaBiICHHOCTH MO OHOJOTMU C MCIOJIb30BaHHE
o0opynoBaHus neHTpa «Touka pocTtay:

Konuyenuyusa npocpammel 3akioyaercs B TOM, 4To €€ pa3paboTKa cBsizaHa ¢ pa3paboTKoOi
CUCTEMBbI CHEIMAM3UPOBAHHOM MOJArOTOBKM B CTapIIMX KJIaccax U HallpaBJIeHA Ha pealn3aluio
JUYHOCTHO - OPUEHTUPOBAHHOT'O TpOIIECcca, IPU KOTOPOM MaKCUMAJIbHO YUUTHIBAIOTCS HHTEPECHI,
CKJIOHHOCTH, U CLIOCOOHOCTH cTapiIekIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE HA NPHOPHUTETE
COJIep’KaHus, a Ha IPUOPUTETE OCBOCHUS YUAIIUMUCS CIOCOOOB e CTBUM, HE HaHOCS yIepO camomy
COJIEP’KaHUIO, T.€. PA3BUTHUIO IPEAMETHBIX U MEXKIPEIMETHBIX KOMIIETEHIIUH, YTO HAXOAUT OTPaKEHHE B
KOHTPOJIbHO-U3MepHuTeNnbHbIX MaTepuanax EI'D. Kypc TecHo cBsizan ¢ ypokamu o01ieit Onosioruu u
cootBeTcTBYeT TpeboBanmsm OI'OC.

Axmyanbhocms yMEHUs peliaTh 3aJayd 1o OMOJIOTUH BO3pacTaeT B CBA3M ¢ BBeneHueM EID
1o OMOJIOTHH, a TaKXke C TeM, YTO HeOOXOJMMO MPUMEHAThH 3HAaHUS Ha mpaktuke. Kypc TecHO cBs3aH ¢
ypokamu oOrmieil 6uonoruu u cooTBeTcTByeT TpeboBanusm PI'OC.

Pemenne 3amau  mo OMONOrMHM JaeT BO3MOXKHOCTH JIy4yllle TO3HATh (PyHIaMEHTalIbHbBIE
0011e61oIorHYecKre MOHATHS, OTPAKAIOIIUE CTPOEHHE U (PYHKIIMOHUPOBAHHE OHOJIOTHYECKHX CUCTEM Ha
BCEX YPOBHSAX OpPraHU3alUU >KU3HHU.

Pemenune 3amay mo OGMOJOTUU MO3BOJSIET TaKKe YINyOUTh W 3aKpENuUTh 3HAHUS IO paslienam
obmieit  O6monoruu. OTrpoMHYI0O Ba)XXHOCTb B HEMPEPHIBHOM 00pa30BaHUU MPUOOPETAIOT  BOMPOCHI
CaMOCTOSITENIbHOM paboThl yYalluxcs, YMEHHE MBICIUTh CAMOCTOSTEIBHO M HAaXOIUTh PEIICHHUE.

Co3marorcss  ycnmoBUSL Ul MHIMBHIYalbHOM M TpynmoBod ¢GopM JedTelnbHOCTH ydaiiuxcs. Takoe
coyeTaHue JIByX (JOpM OpraHu3alyd CaMOCTOSITEIbHOH paOOThl Ha YpOKaxX aKTHBHM3UPYET CladbIx
yyJalmuxcs M JaéT BO3MOXHOCTb  JTU(QepeHIpoBaTh  MOMOIIb, CHOCOOCTBYET  BOCIUTAHMIO
B3aMMOTIOMOIIN M KOJUIEKTHBHM3MA. CO37aeT TakKe YCIOBHUA JUIs OOYYEHHUsS y4allluxcs CaMOKOHTPOJIIO
U CaMOOLIeHKe. DTO (OPMUPYET TBOPUECKOE OTHOLIEHHE K TPYAY BaXKHOE JJsl 4elloBeKa Jr000i

npo(eCcCuu U SBISETCS BAXHBIM YCIOBHEM YCIEIIHOTO, KAYSCTBEHHOTO BBITIOJHEHUST UM CBOMX
00513aHHOCTEM.



Ocobennocmamu npozpammsl SIBISICTCS TECHas CBSA3b €r0 COJEPXKaHHMs C ypokamH  oOmiei
OMOJIOTMM W  COOTBETCTBHE TpeboBaHusM [ocymapcTBeHHOTO craHgapra. [lombop MarepuanoB s
3aHATUN OCYIIECTBIISAETCS HA OCHOBE KOMIIETEHTHOCTHO - OPMEHTHPOBAHHBIX 33JaHU, HAIIPABJICHHBIX HA
pa3BUTHE TPEX YpOBHEN OOYUYEHHOCTHU: PENPOAYKTUBHOIO, IPUKIAJIHOTO U TBOPUYECKOTO.

Henw

-CopelicTBoBaTh  (POPMUPOBAHUIO MPOYHBIX 3HAHUKW TIO OOMmIEH OWOJIOTHH, YMEHUH W HaBBIKOB

pelieHus 3a1a4y

-O600muTH, CUCTEMAaTU3UPOBATh, pacIupuTh u yrIIyOuTh 3HAHUS y4aImxcs

c(OpPMHUPOBATH/aKTyaTH3UPOBATh HABBIKH PELICHHUSI OMOJIOTHYECKUX 337a4 pa3IMIHBIX THUIIOB.

-JlaTb y4eHHMKY BO3MOXHOCTb pE€aJM30BaTb CBOM HHTEJUIEKTYaJIbHbIE M TBOPYECKUE CIOCOOHOCTH,

MMEIOIINECS 3HAHUA M YMEHUS B APYIUX OOJNACTIX ACATEIBHOCTH PU BBIIIOJHEHUN TPOSKTHON PaOOTHI.

-J1aTh y4eHHKY BO3MOYKHOCTb OLIEHUTh CBOM CKJIOHHOCTU U MHTEPECHI K JaHHOU 00JIacTH 3HAHUS
3aoauu:

1.®opMupoBaTh CUCTEMY 3HAHUMN MO TJIABHBIM TEOPETUYECKUM 3aKOHaM OHOJIOTHU.

2.CoBepluIeHCTBOBATh YMEHUE peIIaTh OHOJIOTUYECKHE 33a4d PETPOIYKTUBHOTO , TPUKIIAHOTO U
TBOPUYECKOI'0 XapakTepa

3.Pa3BuBarh KJIIOYEBbIE KOMIETEHLIMU : y4yeOHO - TIO3HaBaTelbHble, MH(DOpPMAlMOHHBIE |
KOMMYHHMKaTHBHBIE ,COLIMAIbHbIE.

4.Pa3BuBaTh OMOJIOIMYECKYI0 WHTYMIIMIO, BBHIPAOOTATh OINpPEAETICHHYIO TEXHUKY, YTOOBI OBICTPO
CIPABUTCS C IPEIOKEHHBIMU IK3aMEHALIMOHHBIMU 3aJJaHUSIMH.

Cmpykmypa npozpammer. Kypc onupaercs Ha 3HaHUS, IOTy4E€HHbIE IPU U3YYEHUN Kypca
ounonorun 10 knacca. ComepskaHue IpOrpaMMbl BKITFOYAeT 3 OCHOBHBIE pasjiefia: pelieHrne 3aaad 1o
MOJIEKYJISIPHOM OHMOJIOTUH, PELIEHUE 3aJ]1ad 10 IIUTOJIOTHH, PEeIIEHHe 3aay N0 TeHEeTUKe, TaHHbIE Pa3/Ieibl
NeNIATCS Ha TEeMBI, M KaKJas TeMa Kypca SBJSeTCs MPOoI0JDKEeHUuEM Kypca Ouosiorud. OCHOBHOM THIT
3aHATUMN - MpakTUKyM. J{71s HanboJiee yCrenHoro yCBOGHUs MaTepuala IIaHuPyoTCs pa3iudHble Gpopma

paboTHI ¢ yJaIIMMHUCS: pa3HOOOpa3Hbie POPMBI pabOTHI C TEKCTOM, TECTAMH, BHITIOJTHECHUE
TBOPUYECKHUX 3a/laHni. Ha Kax10M 3aHATHUH ydaluMcs peKoMeHayeTcs cepus 3amannii.  Kypc peanusyer
KOMIIETEHTHOCTHBIN, A€ATeIbHOCTHBIN U MHANBUAYAIbHBIN MOAX01 K 00ydeHut0. [lesTenbHOCTHBIN MOAX0T
peayinzyeTcs B IpOLEcce MPOBEACHUS CAMOCTOSTENbHBIX U MPAKTUYECKUX PabOT C yUalIuMUCs, COCTAaBIISET

OCHOBY Kypca. JleaTeTbHOCTb YYUTENsI CBOAUTCS B OCHOBHOM K KOHCYJIbTUPOBAHHIO YUAIIUXCS, aHATTN3Y U
pazbopy HanboJIee MPOOIEMHBIX BOIIPOCOB M TEM.

COJEPKAHUME KYPCA

1. Bseodenue 6 npeomem

Pecypcel yueOHOTO yernexa: 00y4eHHOCTh, MOTHUBAIHS, TAMSITh, BHUMaHUE, MOJAIbHOCTbD,
MBIIILIEHHE, NeSTeNbHOCTh. KOHTPOIb, CAMOKOHTPOIT.

MoTuBalus Ha ycrex: MaTpulla HHAWBHUIyalIbHOTO ycleXa, HHAWBHIyalbHas mporpaMmma
pa3BUTHS 0011ey4eOHBIX HABBIKOB.

3akpenJieHHe OCHOBHOI'O CO/IeP:KaHMS TeM B X0/¢ pelleHus OHO0JOrH4ecKuX 3a1a4:

buonorus - Hayka O XU3HM U €€ 3aKOHOMepHoOCTsX. IIpenMer, 3amaum, MeTOnIbl M 3HA4YECHHE
ouonornu. CBsi3b OHMONOTMU C JPYTUMH HayKaMH, €€ MeCTO B CHCTEME eCTECTBEHHOHAYYHBIX H
OMOJIOTUYECKUX TUCHMILUIMH. buonorus B cucreme KynbTypsl. Mecto OnMosioruu B pOPMHUPOBAHUH HAYYHOTO
MHPOBO33PEHHUS U HAYYHO! KapTHHBI MUPA.



OcHoBHBIE mTpu3HaKu >kuBoro. OmpeneneHue TMOHATUSA <«OKU3HBY. buonornyeckas ¢dopma
CYyILLECTBOBAHUS MaTEPUU. Y POBHU OPraHU3aLMK )KUBOY MATEPUU U IIPUHIUIILI UX BBIJCICHUS.

OcHoBHble noHATHA. buonorus. XXuzub. OCHOBHBIE NMPHU3HAKU KUBOTO. YPOBHHM OpraHU3AlNU
XKUBOUM Matepuu. Metonsl uzydeHus: B omonorun. Knerka. Tkans. Opran. Opranusm. [lomynsius u Buj.
buoreonienos. buocdepa

Paznen 1. Pemienne 3aaavd 1mo remMe «MOJ’IEKyJ'IﬂpHaﬂ onosIorus»

3akpenJieHue OCHOBHOTO COJIeP:KAHUSI TeM B X0/l pellieHNsi 0HO0JOTMYeCKHUX 32/1a4:
1. Xumuueckuii cocmas knemku. Heopeanuueckue sewjecmaa.

XUMHYECKHE DJIEMEHTHI M HUX pOJib B KieTke. Heopramumueckue BemiecTBA M HMX pOJib B
KU3ZHEACITEIIbHOCTH KJIETKUM. Boja B KJIETKE, B3aUMOCBS3b €€ CTPOCHHUS, XUMUYECKUX CBOMCTB H
ounonormdeckoid posin. ConM HEOPraHWYECKUX KHCJIOT, WX BKJIAJ B 00ECICUCHHE >KH3HEICATEIHBHOCTH
KIETKU W TOJIepkaHne romeoctasa. MoHbl B kieTke, ux QyHknun. OCMOTHYECKOE JABJIICHUE U Typrop B
kieTke. bydepHbie cucTeMbl KIETKHU.

2.  Xumuueckuu cocmas kiemku. Yenegoowl. JIunuowl.

VYrieBoabl B JKU3HENEATEILHOCTH PACTEHUMN, >KMBOTHBIX, TPUOOB U OakTepuil. CTPYKTYpHBIE H
(YHKIIMOHATBHBIE OCOOEHHOCTHM MOHOCAaxXapuJI0oB M JaucaxapusioB. buomonmumepsl - moJucaxapujibl,
CTPOEHHE U OMOJIOTHYECKas POJIb.

Kupel 1 munuabl, 0OCOOEHHOCTH HX CTPOEHUS, CBsI3aHHBIE C (YHKIIMOHAIBHOM aKTUBHOCTHIO
KJICTKH.

3. Xumuuecxuti cocmaeé kiemku. benxu.

Opranndeckue BemecTBa KIeTKH. buonommMepsl — 6enku. CTpyKTypHas opraHnu3aius 0eTKOBBIX
Monekyn. CBoiicTBa 6enkoB. JleHaTypanus U peHaTypaius — OHOJIOTHUECKH CMBICH U 3HaueHnue. OyHKIUn
0enKOBBIX MOJieKyll. DepMeHTHI, UX POJIb B 00ECIIEYCHUH MPOIIECCOB KU3HeAeATeIbHOCTH. Kinaccudukarus
(hepmeHTOB

4-5. Xumuueckuii cocmae xnemku. Hyxneunosvie kuciomai.

HyknennoBble KUCIOTHL, UX poJib B KieTtke. Mcropusa uzyudenus. JJHK — monekyna xpaHenus
HacneactBeHHoW mHpopmaruu. Crpykrypras opranuzamnus JIHK. Camoynsoenue JIHK. PHK, ee Bumpi,
0COOCHHOCTH CTPOCHHUS U (YHKIIMOHUPOBAHUS

AT® — 0CHOBHOM aKKyMYJISTOp SHEPTUu B KiieTke. OCOOEHHOCTH CTPOEHUS MOJIEKYJbl U (YHKLIUU

AT®. ButamuHsbl, CTpO€HNE, HICTOYHUK ITOCTYIUIEHHS U POJIb B OPTaHU3ME U KIIETKE.
6. Tecmuposanue no pazoeny «Monekynsipuas 6uonocus»

OcHOBHBbIE TOHATHA. AMHHOKHUCIOTBHI. AHTHKOJIOH. ['MapoduiIbHOCTS. I'uapodoGHOCTS.
I'mukonporenanl. I'yanun. [enarypauusa. JJHK. Komon. Kommemenraprocts. Jlumomporeunnsl. Jlokyc.
Maxkpoanementsl. MukpoanemenTsl. Monomep. Hykneonporteunsl. Hyxneortun. Ocmoc. Ilonmmep.
[omunenTtua. Ilentuanas csazb. PHK. Tumun. @epmentst. {uto3zun. Yparun.

Mexnpeamernble cBf3u. Heoprannueckas xumusg. XHMHUYECKHE DJIEMEHTBHI INEPUOIUYECKOMN
cucrembl J[.M.MenneneeBa. Monbl (kaTHOHBI M aHHOHBI). Bojxa M apyrue HeopraHudeckue BeIIECTBa,
CTpPOEHHE MOJIEKYN U cBoicTBa. Jlucconumanus aekTposntoB. Opranuueckas Xxumus. OCHOBHBIE I'DYIIIIbI
opranudeckux coequHeHuil. bydepusie pactBopsl. ®uszuka. OcmoTtrueckoe nasinenue. Auddys3us nu ocmoc.

Pa3nen 2. Pemenue 3aaau nmo teme «L{urosiorus

3akpernJieHue OCHOBHOI'O CO/IeP:KAHMS T€M B X0/1e pellleHUs1 OHOJIOrHYeCKUX 3a/1a4:
1. Lumonocus kak nayka.



[Ipenmer, 3agau M METOABI COBPEMEHHOW UUTOJOTHUM. MeECTO UUTOJIOTHH B CHCTEME
€CTeCTBEHHOHAYYHBIX W OHOJOTMUYecKMX Hayk. Mcropus pasButHs wmutonorus. Teopermueckoe U
IIPAKTUYECKOE 3HAYEHHE LUTOJOTHYECKUX HCCIECJOBAaHUI B MEIUIIMHE, 3pPaBOOXPAHEHHMH, CEIbCKOM
XO03HCTBE, JIefie OXpaHbl IPUPOIBI U APYTHX cepax 4eT0BEUECKON AATEIbHOCTH.

Uctopus otkpeiTue kietku. Kierounas teopus. OCHOBHBIE IOJIOKEHUS IEPBOM KIETOYHOM
teopun. CoBpeMeHHasl KJIETOYHAs! TEOPHSl, €6 OCHOBHBIE MOJIOKEHHSI U 3HAUCHHE IS Pa3BUTHUSL OUOJIOTHH.

2. CmpoeHue Kiemxu u eé opeanouowl.

[Tna3marnyeckass memOpaHa u obonouka kineTku. CtpoeHne MeMOpaHbl KieToK. [IpoHMKHOBEHHE
BEIIECTB 4Yepe3 MEeMOpaHy KJIETOK. Buabl TpaHCHOpTa BEHIECTB Yepe3 LUTOIUIa3MAaTHYECKyI0O MeMOpaHy
KJIETOK (ITACCUBHBIN M aKTHBHBIA TPAHCIIOPT, 3K30IUTO3 U IHAOIUTO3). OCOOEHHOCTH CTPOSHUS 000JI0UEK
MIPOKAPUOTHYECKUX U SYKAPUOTHUECKUX KIIETOK.

[uTomnnasma u ee CTpyKTypHble KOMIIOHEHTbI. OCHOBHOE BELIECTBO LUTOIIA3MBbl, €M0 CBOICTBA U
GbyHKINH.

Snpo uHTEpda3zHON KiIeTKH. XMMUYECKANH COCTaB W CTPOCHHUE s1pa. 3HAUYCHHUE Aapa B OOMEHE
BEIIECTB M IMepefaye TI'eHETUYEeCKOH uH(popManuu. SnpeImKo, OCOOCHHOCTH CTPOCHHUS W (YHKIUH.
XpOoMOCOMBI, TIOCTOSTHCTBO uuncia U (opMbl, ToHKOe cTpoeHue. llonstue o kapuorumne. ['amongHblil U
JTUTUTOUTHBIN HAOOPBI XPOMOCOM.

Annapar [onpmxu. CTpoeHue, pacrnosoXeHHe B KIETKAaX JKUBOTHBIX M pacTeHHH, (QyHKIUU
anmaparta ['onb/KU: CHHTE3 MOJMCAXapuIOB M JIMIMJIOB, HAKOIJIEHHWE U CO3PEBaHHME CEKPETOB (Oenku,
JUOUABI, TOJUCcaXapubl), TPAHCIOPT BELIECTB, pOJib B (POPMHUPOBAHUM IJIA3MATUYECKOM MeMOpaHbl U
mu3ocoM. CTpoeHue U QyHKUINN JTU30COM.

OupomnazMarudeckas cetb (D1IC), ee Tunbl. OcoOOEHHOCTH CTPOEHUS arpaHyJsIpHOM (TIaakoi) u
rpanyisipaoi (mmepoxoBatoit) DIIC. 3nadenne rmaakoit DIIC B cuHTE3e MmoMcaxapuioB W JHUIUIAOB, UX
HakoIUIeHUH u TpaHcnopTte. 3amutHas GyHkuus DIIC (M3omsiuusa U HeUTpanu3auus BPEIHBIX AJIS KIETKU
BemecTB). Oynkuun mepoxoBaroit JIIC (yuactue B cuHTEe3€ OEIKOB, B HAKOIIJICHUU OEITKOBBIX MPOJIYKTOB
U UX TPAHCIIOPTE, CBA3b C JPYTUMU OpraHOUJaMH U 000JI0YKOM KIETKH).

PubGocombl, 0cOOEHHOCTH CTPOEHUS U POJIb B OnocuHTe3e Oenka. [lomnpubocomsl.

Bakyonu pacTUTENnbHBIX KIETOK, X 3HaueHue, cBsizb ¢ DIIC.

[TnacTuapl: JeMKOMIACTBI, XJIOPOILIACTHI, XpoMmoruiacTbl. OcoOEHHOCTH, CTpOECHHE UM (DYHKIIHH
mnactua. JJHK nmmactun. [Ipoucxoxaenue xiopormiactoB. BanmHoe npeBpanieHue miacTu.

MuToXoHApUH, CTpOCHHE (HApYXKHasi U BHYTPEHHsSSI MeMOpaHbl, KPUCTHI). MUTOXOHIpUATIbHBIE
JHK, PHK, pu6ocomsl, ux ponab. OyHKIMH MUTOXOHAPUNA. ['UIIOTE3bI O MPOUCXOKICHUA MUTOXOHIAPUM.
3HaueHue BO3HUKHOBEHUS KUCIIO-POJAHOTO JABIXaHUSI B BOJIOIMH.

Knetounslif nentp, ero crpoenne u QyHkuuu. Opranouasl ABrkeHus. KieTounble BKIIOUEHUS —
HEMOCTOSHHBIN OpraHOU]] KJIETOK, 0COOEHHOCTH U (DYHKIIUH.

3. @Domocunmes
OOmeH BemecTB U dHeprur. [ToHATHE O MIIACTUYECKOM U SHEPTETUYECKOM OOMEHE.

®otocunTe3. CBeroBast 1 TeMHOBas (a3bl (HOTOCHHTE3A, OCHOBHBIE MPOIIECCHI, MPOUCXOIAIINE B
5T (a3sl. OcHOBHBIE UTOTH cBeTOBOM (ha3pl - cuHTe3 AT®, BbIgEeneHue Kuciaopoaa, oOpa3oBaHue
BOCCTAHOBJICHHOTO HUKOTHHamMuAajeHuHaunykineotunpochara (HAJAD -H2). dotodochopumposanue.
CymMmapHoe ypaBHeHHME (oTocuHTe3a. [lepBuuHble NPOAYKTHl (oTocuHTe3a. POTOCHHTE3 M ypoxkaii
CEeNIbCKOXO3SUCTBEHHBIX KyNAbTYyp. ITyTH MOBBIIIEHUS! NMPOJYKTUBHOCTU CEIbCKOXO3IUCTBEHHBIX PAaCTEHUI.
K.A.TuMupsizeB 0 KOCMUYECKOI pOJIH 3eNeHbIX PACTeHUH. XEeMOCHHTE3 U €r0 3HaUe€HUE B IIPUPOJIE.

4.  Dnepeemuueckuii 0omeH

DHepreTUyeckuii 0OOMEH B KJIETKE U €ro OMOJIOTHYeCcKUil CMBICI. DTarlbl 3HEPreTHYECKOro ooMeHa,
MPUYPOUEHHOCTH 3TUX MPOIIECCOB K OINPEICICHHBIM CTPYKTypaM KJIeTKU. 3HaueHue MUToXoHipuii 1 ATD B
SHEPreTUYEeCKOM OOMEHE.

5-7.  Buocunmes benka

buocunTe3 6eIKOB B KJIETKE U €ro 3HaueHue. Ponb reHoB B OnocuHTe3e 6ekoB. ['eneTnueckuii Koz

U ero cBoiictBa. Dtambl OMOCHHTE3a Oenka. Peakium marpuyHOoro cuHresa. Perymsanus cuHTe3a OENKOB.



I'en-perynsaTop, TeH-ONEpaTop, CTPYKTYpPHBIE TEHBbI, UX B3aumojeictBue. [IpuHIMN 0OpaTHON CBsI3U B
perymsiuu GyHKIIMOHUpOBaHUS reHoB. COBpeMEHHbBIE TTPEICTABICHUS O TIPUPOJE TeH
8. Tunwl Oenenus Kiemox

JKW3HEHHBIN UK KIETKH U €ro 3Tambl. [10roToBKa KISTKH K JISICHUI0 — HHTep(dasa, ee Mepuo/Ibl
(mIpecuHTETHYeCKNU, CHHTETUYECKHI, TOCTCUHTETHYECKU). buoilormueckoe 3HaueHUE HHTEP(A3BI.
AnonTo3. MUTOTHYECKUI LUK

AMHTO3 M ero 3HadeHue. MHUTO3 - IMTOJIOTMYECKash OCHOBa Oecrojioro pasmMHokeHus. dasbl
MUTO3a, UX XapakTepucTuka. CTPYKTYpHbIE HM3MEHEHHsS W (PHU3HOJIOTHYECKHEe OCOOESHHOCTH OPraHOMJIOB
KJIETKH BO BpeMs MUTOTHYECKOTO JeieHusi. BepeTeHo naeneHus, cTpoeHue u (PyHKIMM HUTEH BepeTeHa.
buosornueckoe 3HaueHrE MUTO3A.

Meiio3 - uTOIOrUYECKasi OCHOBA MOJIOBOTO pa3MHOkeHus. [lepBoe nenenune meiosa, ero ¢asbl, ux
XApaKTEPUCTUKA. YMEHBIICHHE YHCIa XPOMOCOM KakK pe3ylnbTaT NEepBOro AeieHus. Bropoe nenenue
Meio03a, ¢a3el, UX XapakTepucTuKa. brosornyeckoe 3HaUYeHUE Melo03a.

9. becnonoe u nonogoe pazmmnoorcenue.

@®opMBl U CcIIOCOOBI pa3MHOKEHMSI OpPraHU3MOB. becrnosioe pasMHOXKEHHE, €ro BUJIbl U 3HAUCHUE.
[TonoBoe pa3MHOKE€HHE, €r0 BHUJbI U IBOJIOLMOHHOE 3HaueHHe. OOIas XapakTepHUCTUKAa U OCOOEHHOCTH
Pa3MHOKEHHS OCHOBHBIX TPYIIIT OpraHU3MOB. Pa3BUTHE MY>KCKUX U KE€HCKUX TOJIOBBIX KJIETOK Y JKMBOTHBIX
U PacCTCHUH.

10. Onmoecenes — unousudyanvhoe pazeumue Opeanu3Mos.

OmnonoTBopeHre u ero Tumbl. OIIOAOTBOPEHUE U Pa3BUTHE 3apojbllia y )KUBOTHBIX. OCHOBHBIE
3Tanbl SMOPHUOHAIIBHOTO Pa3BUTHUS KUBOTHBIX. B3ammoneilcTBHE yacTell pa3BHBAIOIIETOCS 3apojbllia.
buorenernueckuii 3akoH, ero coBpeMeHHas HHTeprnperauus. [loctamOproHanbHOE paszButue. Bpeanoe
BIIUSIHUE AJIKOTOJIsI, HUKOTHHA, HAPKOTUKOB, 3arpsI3HEHMS OKPYKAIOIIEW Cpelbl HAa Pa3BUTHE 3apOJbIIIa
YKUBOTHBIX U YEJIOBEKA.

OO0mrast xXapakTepUCTHKa W OCOOEHHOCTH Pa3MHOXKEHHSI BHUPYCOB, OaKTepuid, BOIOPOCIICH,
MOX000pa3HbIX, MAMOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPBITOCEMEHHBIX, TPUOOB M JIMIIAWHUKOB.
Cwmena ¢a3 B )KU3HEHHOM ITHKJIE.

11. Tecmuposanue no pazoeny «l{umonoecus»

OcHoBHbIe MOHATHSA. ABTOTPOGBl. AMHUHOKHCIOTHL. AHA00IM3M. ACCUMUIALNS. AHTHUKOIOH.
Anmapat [ombmxu. AKTUBHBIM TpaHCIOpT. AspoObl. bakrepmodaru. buocuntes Oenka. bpokenwue.
Bakyons. Bkmtouenus. [armumommaeiii  Habop xpomocoM. Jlummowmneld Habop xpomocoMm. ['eH.
I'enetnueckuit kox. I'enom. I'eHorumn. [mapodwmnbHOCTE. T'mapodoOHOCTH. ['mukosm3. [nukokamukc.
I'mukonporennpl. I'pana. ['yanun. [lenarypauus. duccummisims. JIHK. JlpixaTenbHblii cybcrpar.
Knerounoe nwpixanue. Kapuomnaszma. Karabommsm. Kucnopoassiii stan. Komon. KommiiemeHTapHOCTS.
Kpucra. Jleiikonnactel. JIuzocoma. Jlumonporeuawl. Jlokyc. MakpoasnemeHnTsl. MaTpukc. MaTpuyHbii
CUHTE3. Metabomusm.  Mukporpybouku.  MukpodunameHTsl.  MuKpodaeMeHTbl.  MoHOMep.
Hyxneonporeuasl. Hyxneotua. Omnepon. Opranouabl. Ocmoc. Omneparop. Ilmactuasl. Ilunonuros.
[Tomumep. [omunenTtun. [lentuanas csa3p. [IpokapuoTsl. Penpeccop. Pubocomsr. PHK. CITU /. Ctpoma.

CrpykrypHuble renbl. Tpancnsuus. Tpanckpunuwms. Tpumner. Tunakoua. Tumun. Parouutos.
®epmenThl. XnopormiacT. XpoMaTUH. Xpomormact. Xpomocoma. [lentpuonu. [luromnasmaruyeckas
MeMOpaHna. [{uto3un. Ypauun. @otocunTe3. XeMOCHHTE3. DK301HUTO3. DHAOLUUTO3. DHIOIUIa3MaTHYeCKas
ceTb. DYKapuoThl. SAnpo. SAnpsiniko.

becrionoe pasmHOxkeHue. BereratuBHoe pasMHOXkeHHE. 3urorta. [lonoBoe pa3MHOXKEHHE.
[TouxkoBanue. Anonro3. JKuszHeHnHsll nukin kietku. Cnepmarosonn. Cropa. Sinexnerka. AmMuros. Muros.
Meiios. lLlentpomepa. Mutepdaza. Ilpodaza. Anadaza. Metadasza. Tenmodasza. BepereHo nenenus.
busanent. ['eHeparuBHas TkaHb. ['OMoOnOrHYHBIE XpOMOCOMBI. [[BOITHOE OMIIOAOTBOpPEHUE. 3apOIbIIIEBBIN
Memok. Konbroranus. Kpoccunrosep. Penykumonnoe nenenue. Crnepmatorenes. Osorenes. JKu3zHeHHBIN
muki. [amerodur. Cnopodur. buorenernueckuii 3akoH. bmactyna. bmactomep. OrmuonoTBopeHue.
Ontorenes. BnyrpeHHee omofgoTBopeHue. HapyxHoe oOmIOJ0TBOpEHHE. 3apOJBIILIEBBIE  JIMCTKH.
Opranorenes. Ilaprenorene3. OmOpuonanbHoe pa3BuTHe. llocTomMOpuoHanbHOE paszButHe. PHUIIOTEHE3.
DkroaepMma. DHToAepma. Meszoaepma.



Mexnpeanmernble cBa3d. Heoprannueckas xumus. XHMHUYECKHE DJIEMEHTBHI IMEPUOIUYECKOMN
cucrembl JI.M.MenneneeBa. Moubl (KaTHOHBI W aHHMOHBI). Boma u Ipyrue HeopraHHMYECKHE BEIECTBA,
CTpPOEHHE MOJIEKYN U cBoicTBa. Jlucconmanus amekTpoanutoB. Opranuuyeckas Xumus. OCHOBHBIE I'PYIIIbI
opranuveckux coeaunenunit. bygepusie pacrBopsl. @usnka. Ocmorndeckoe aanenue. Auddysus u ocmoc.
Boranunka. OCOOCHHOCTH CTPOCHHUS KJIETOK pacTeHUd. OTIMUMs PACTeHHH OT KUBOTHBIX. 300JIOTHSL.
OCOOEHHOCTH CTPOCHUS KJIETOK KUBOTHBIX. OTINYMSA KUBOTHBIX OT PACTCHHUI U TPUOOB

Boranunka. OCOOCHHOCTH CTPOEHHUS M Pa3MHOKEHHUS pacTeHHU. BereraTnBHOE pa3MHOXKEHHE.
[TpuBuBku. Opranel pacteHuil, ux crpoeHue u ¢(yHkuuu. CTpoeHHE LBETKa — OpraHa CEMEHHOTO
pasmHoxkeHus.  Ombutenue.  3oonorus.  OCOOEHHOCTH — PAa3MHOXKEHHUS  JKMBOTHBIX  pa3IMYHBIX
cucremaruyeckux rpynn. CrnocoObl OIUIOAOTBOPEHUs Y JKUBOTHBIX. [locTaMOpHuOHanbHOE pa3BUTHE
HaceKoMbIX. [lukn pa3Butus 3eMHOBOIHBIX. AHaToMUs. OCOOEHHOCTH 3MOPUOHAIBHOTO PA3BUTHS YEIOBEKA

Pa3nen 3.Pemienue 3aga4 mo reme «I eHeTHKA»

3akpenyieHue 0CHOBHOI'O COJEPKaHUSA TeM B X0/1¢ PellleHHsl OM0JIOrHYeCKHUX 3a/1ay4:
1-2-3. Hezasucumoe nacnedosanue npusnakos
[Ipenmer, 3amaun U MeTOJbl reHeTHUKU. OCHOBHBIE pa3feibl eHEeTUKU. MecTo IeHeTHKHU cpeau
OMOJIOTMYECKUX HayK. 3HAU€HUE T€HETUKH B pa3padOTKe MpoOIeM OXpaHbl MPUPOIbI, 3paBOOXPAHEHMS,
MEIUIMHBI, CEIbCKOTO X034icTBa. [IpakTHueckoe 3HaueHne TeHETUKU.

I''Menaens — OCHOBONOJIO)KHUK T'€HETUKH. MeEToJ TIeHeTHMYeCKOro aHajau3a, pa3paboTaHHBIN
I'"Mennenem. I'enetnueckas cumBouka. [IpaBuia 3anvcu cxem CKpeIrBaHus.

HacnenoBanue npum MOHOTMOPUIHOM CKpEIIMBAHWU. JIOMHUHAHTHBIE U PELIECCUBHBIE MPHU3HAKU.
[TepBrrit 3axkoH MeHaenst - 3aK0H eTMHO00pasus THOPUIOB TIEPBOTO MOKOJIeHUsA. BTopoii 3akon Menmens -
3akoH pacuiervieHua. IIpaBuio uuctoTel ramer. lluTonormyeckue OCHOBBI pacIICIICHHS TpHU
MOHOTHOPUIHOM CKpemrBaHnu. CTaTUCTUUECKUN XapaKTep pacllerIeHHUs.

[Tonsarue o renax u awiensax. @enorun u reHotun. ['omosurora u rereposurora. Pacmennenne npu
BO3BPaTHOM M aHAJM3UPYIOUIEM CKPELIIMBAHUM.

HacnenoBanue npu nuruOpuaHoMm ckpeuiuBanuu. HezaBucumoe KOMOMHUPOBAaHUE HE3aBUCHUMBIX
nap IpU3HAKOB - TpeTuil 3akoH Mennens. L{uTtonoruueckre 0CHOBBI HE3aBUCUMOTO KOMOMHUPOBAHUS Tap
MIPU3HAKOB.

4-5.  Bzaumooeiicmeue annenbHbulX U HeallelbHblX 2eHO8.

HacnenoBanue mnpu B3aUMOJECWCTBMM  aJUIeIbHBIX TeHOB. JlomuHupoBanue. Henomnoe
nomuHupoBanue. KonomuupoBanue. CBepx10MHUHUPOBaHNE. MHOKECTBEHHBIN AJIJIEITU3M.

BiaumopneiictBue HeaenbHbIX T'eHOB. HoBooOpazoBaHus mpu ckpemuBaHuu. OcoOEHHOCTH
HacjaelAOBaHUsl  KOJMYECTBEHHBbIX  Npu3HakoB.  KommiuumeHntapHocTth.  Onucta3.  [lomumepus.
MHoXecTBEHHOE JIeHcTBHE TeHOB. [IprMepbl MHOKECTBEHHOTO IEUCTBUS FeHOB. BO3MOKHBIE MEXaHU3MBI
00BsCHEHUS 3TOrO SABJICHUS. ['€HOTHI KaK IEJIOCTHAs UCTOPUYECKH CJIOKUBILIASCS CHCTEMA.

6-7. XpomocomHas meopus HACIEOCMBEHHOCTIU.

SIBNeHME CIENJIEHHOTO HACICIOBAHHUSA U OI'PaHUYCHHOCTb TPETHETO 3dKOHA Menpens. 3HaucHMUE
pa60T T.F.MopraHa " €TI0 IIKOJIbI B U3YUCHUU SBJICHUA CHCIIJIICHHOI'O HACJICAOBAHUA. KpocanrOBep, €ro

Oouonoruueckoe 3HaueHue. ['eHeTnueckue KapTol XpoMocoM. OCHOBHBIE MOJIOKEHHSI XPOMOCOMHOM
Teopun HacjencTBeHHocTH. Bxman mkonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOW TEOpUHU
HACJIEICTBEHHOCTH.

8-9.  [ememuxa nona.

I'enetuka mona. I[lepBuuHble W BTOPUYHBIE T[IOJIOBBIE TPU3HAKH. XPOMOCOMHAs TeOpHs
ompeseneHusi mona. ['omorameTHelii W reTeporameTHbId mTos. Tumbl omnpeaeneHus moja. MexaHU3M
nojiep>KaHust COOTHoIeHus mojoB 1:1. HacrnenoBanue mpu3HaKoB, CLETIIICHHBIX C TTOJIOM.

10. 3axonomepHnocmu uzMeHYUBOCHIU.

N3menunBocTh. Kiaccudukaiys n3MEHUYUBOCTH C TIO3UIIMI COBPEMEHHOM re-He THKU.

@denotunuyeckas (MoaudUKaMOHHAs U OHTOTEHETHYECKast) M3MEHYNBOCTh. Hopma peakiuu u ee
3aBUCHUMOCTh OT TeHoTuna. CTaTHCTUYECKHE 3aKOHOMEPHOCTH MOAM(PHUKAIIMOHHON W3MEHYHBOCTH;
BapHUAIIMOHHBIN s/ U BapHaIlOHHAS KPUBasl.



I'enoTunuyeckas (KOMOMHATUBHAS M MYTAllMOHHAs) M3MEHYMBOCTb. 3HAYCHHWE KOMOMHATUBHOU
M3MEHYMBOCTH B OOBSACHEHMM OHBOJIOIHMOHHBIX IPOILIECCOB, CENEKIMH OpPraHu3MOB.  MyTalmoHHas
M3MEHYMBOCTb, €¢ BUAbl. Myranuu, ux npuunubl. Kiaccudukanus myranuii mo Xapaxkrepy HU3MEHEHUs
reHoTuIa (reHHblEe, XPOMOCOMHBIE, TEHOMHBIE, LIUTOIIa3MaTH4eckue). IlocnencTBus BIUSHUS MyTareHOB
Ha OpraHu3M. Mepbl 3alliuThl OKPYKaOLEH Cpebl OT 3arpsiI3HEHUS] MyTareHaMu. 3aKOH FOMOJIOTMYECKUX
pAO0B B HaciencTBeHHOM u3meHunBocTy. H.M.BaBunoBa. DxcriepuMeHTanbHOE NOJIYy4€HUE MYTaLUH.

11. I'enemuxa uenosexa

I'eneruka yenoBeka. YenoBek Kak OOBEKT MEHETHMUECKUX HCCIIENIOBAaHUN. MeTo-Ibl U3ydEHUs
HACJICJICTBEHHOCTH YEJIOBEKA: TEeHEATOTHMYeCKUN, OJIM3HEIOBbIM, NMTOTCHETHYCCKUNA, THOPUAU3AIIS
COMATUYECKUX KIIETOK.

HacnenctBennsle 0OoJie3HH, WX PAaCOPOCTpAaHEHHWE B MOMYILIIUSAX 4YeloBeKa. Mepsl
npo(MITaKTUKKA HACJIEJACTBEHHBIX 3a00JI€BaHMN YelOBeKa. BpemaHoe BIMSHHE ANKOTroJs, HUKOTHHA W
HapKOTUYECKHUX BEIECTB HA HACJICICTBEHHOCTb 4YeJIOBEKa. MeEIUKO-I€HETHYECKOE KOHCYJIbTUPOBAHUE.
Kpurtuka pacucTckux Te0pui ¢ NO3ULUNA COBPEMEHHOW I'€HETUKH.

OcHoBHble mnoHsATHUS. ['eHetnka. ['mOpuponormueckuit meron. HacnencTBeHHOCTD.
WN3menunBocTh. Asuiens. AnpTepHatuBHble Npu3Haku. ['eHotun. denortun. I'ereposurora. ['omoszurora.
I'ubpun. JlomunanTHBIN npu3HaK. PereccuBHBIN MpU3HAK. AHaIU3HUpYOIIee ckpelrBaHue. Bo3spaTHoe
ckpemuBanue. Jlurereposurora. IlonurnbpuaHoe ckpeniuBanue. KomiuimMeHTapHOe JeMCTBHE TE€HOB.
Dnucras. [Tonumepus. [TnerioTponusi. MHOKEeCTBEHHBII aJIENN3M. KonomunupoBanue.
CeepxnomunupoBanue. Henonnoe nomuuupoBanue. CleruieHHOE HacieloBaHME. ['pynmbl CLEMICHHUS.
Kpoccunrosep. KpoccoBepHble M HEKpPOCCOBEpPHBIE TaMeTbl. AyTOCOMBI. l'eTeporaMmerHbli MOJI.
l'omoramerneiii mnon. CuoemieHHoe ¢ TOJOM  HacinenoBaHwe. DOEHOTUNUYECKas W3MEHUYMBOCTD.
MonudukanronHas u3MeH4YMBOCTh. Bapuanra. Bapuanuuonnsiii psin. Bapuanuonnas kpusas. Hopma
peakuuu. OHTOreHeTHYEeCKass HM3MEHYMBOCTb. [ '€HOTHMIIMYECKas HW3MEHYUBOCTb. MyTalMmoHHas
M3MEHYMBOCTb. Myrannu. Myrarensl. ['eHHble MyTanuy. ['eHOMHBIE MyTani. XpOMOCOMHBIE MYTAIlVH.
KomOunartuBHast u3MeHunBocTh. lluromnasmarnyeckass u3MeHUMBOCTh. CIIOHTaHHbIE MYTalUU.
JleranpHple MyTanuy. 3aKOH TOMOJIOTMYECKUX PSAZOB B HACICACTBEHHON H3MEHUYUBOCTH.

I'enetnka uyenoBeka. HacnenctBeHHwsie Oone3Hu. AnpOuHM3M. bimsHenoBwiii Meron. ['emodwmms.
I'mGpuauszanus comMaTU4ecKux KIETOK. MeauKo-reHeTH4eckoe KOHCYynbTupoBaHue. IlomupakTumus.
[TonynsiuMOHHBIN METO.

MexknpenmeTHble CcBsI3M. OKoJiorusi. OxpaHa NOpUPOIbl OT BO3JACHCTBUA XO3SWCTBEHHOMH
NEeSITeIbHOCTH 4YeJioBeKa. Teopust »HBOJIOLUMHU. 3HAUY€HHWE W3MEHYMBOCTH B sBoitonuu. dusmka.
HNonumzupytomiee u3iydyeHue, MOHATHE O J103€ HM3JIy4eHUs U Ouonoruyeckoil 3amurte. Xumua. OxpaHa
MIPUPOJIBI OT BO3ACHCTBHSI XUMUYECKUX IPOU3BO/JICTB.

Heoprannueckas xumus. OxpaHa HOpUpPOJbl OT HETaTUBHOTO BO3ACUCTBUS OTXOJOB XHMHUYECKUX
npousBojcTB. Pusuka. PentreHoBckoe uznmydenue. [loHatve o mo3e u3MydeHUs U OUOJIOTUYECKOM
3aIuTe.

IInanupyemutit pezynomam

-Ucnons3oBaTh 00mIME mpueMbl pPabOTBI C TECTOBBIMH 3aJaHHSIMHU Pa3IMYHON  CJI0XKHOCTH,
OpPUEHTUPOBATHCS B IPOTPAMMHOM MaTepualie, yMeTh 4YeTKO (JOPMYIUPOBATH CBOM MBICITH

-YMeTh MpaBUIILHO PACIIPEICIIATh BPEMs TIPU BBITIOJHEHUU TECTOBBIX PadoOT.

-O0600111aTh ¥ TPUMEHSTH 3HAHUS O KJIETOYHO-OPIraHU3MEHHOM YPOBHE OpPraHU3aIiH )KH3HH.

- O6001IaTh ¥ TPUMEHATH 3HAHUS O MHOTOOOpPa3Uu OPTaHU3MOB.

-ComocTaBisiTh 0COOCHHOCTH CTPOCHUS U (YHKITMOHHPOBAHUS OPTaHU3MOB PA3HBIX I[APCTB.
ComnocTaBiisATh OMOJOTHYECKUE OOBEKTHI, MPOIIECCHI, SIBICHUS, MPOSBIISIONIUXCS HAa BCEX YPOBHSIX
OpraHu3aIuK KU3HH.

-YcTaHaBIUBaTh MOCIEI0BATEIBHOCTh OMOJIOTMYECKUX OOBEKTOB, MIPOIECCOB, SIBICHHIA.

-[IlpuMeHATh OHOJIOTHYECKHE  3HAHUS B TMPAKTHUYECKUX CHUTYalMsX (MPaKTHKO-OPUEHTHPOBAHHOEC
3aJIaHue).

-PaboTath ¢ TEKCTOM HJIU PUCYHKOM.

-O000111aTh ¥ TPUMEHSTH 3HAHUS B HOBOUM CHUTYaIlHU.



-Pematp 3amaum mo muTonoruu 6a30BOTO YPOBHS U TOBBIIICHHOTO Ha MPUMEHEHUE 3HAHUI B HOBOM
CUTYyaLlUH.
-Pemate 3amaun mo reHeruke 0a30BOrO ypOBHS M TMOBBIIMIEHHOTO Ha MPUMEHEHHWE 3HAHUW B HOBOM
CUTYyaLlVH.
-Pematp 3amaunm  MoneKymnspHOW OMoJorHKM 0a30BOTO YPOBHS M MOBBIIICHHOTO HAa MPUMEHEHNE 3HAHUN

B HOBOU CUTyallUH.



YYEBHO-TEMATHYECKHWH ILUIAH

Nenn Koa- Tlpuvepnbie popmet Hcnonn3oBanue
Tema BO Bun nesitebHOCTH AeSITeJILHOCTH Hara
m 000opynoBaHUA
4acoB
Beenenne- 4 u
1 BBenenue B mpeqmer 2 TectupoBanue 02.09
2 Pemenne 3anau mo reme « OCHOBHBIE 2 [IpakTUKyM MO pEIIeHHIO TectupoBanue Hoyt0yk 09.09
cBoiicTBa ®HuBOro. CucremHast JIOTUYECKUX 3a]a4
OpraHu3anus )KU3HU»
Paznen |. MoJsiekynsipuasi ouosorus - 11 g
3 Pemenne 3amad o Teme: «XuMHUECKUI 2 [IpakTuKy™M 110 pelIeHuto TectupoBanue Hoyr0yxk, nudposoii 16.09
cocTaB kIeTku. Heopranudeckue JIOTMYECKUX U TBOPUYECKUX 3324 MUKPOCKOII.
BEIIECTBA»
4 Pemenne 3anau mo teme: « XMMUYECKHIA 2 [IpakTUKyM 10 peIIeHHIO TectupoBanue Hoyt0Oyk 23.09
KJIIETKU. YTJeBOALL. JIMmuaeDy. JIOTUYECKUX 3a1a4
5 Pemenne 3anau mo teme: « XUMUYECKHA 2 [IpakTUKyM 10 peIIeHHIO TectupoBanue 30.09
cocTaB KJIeTKU. bemkuy. JIOTMYECKHUX 3a/1a4 1 3a7a4 1o Hoyt0yk, nudpoBoit
AITOPUTMY MHUKPOCKOII.
6 Perienue 3ana4 o teme: « XMMHUYECKUI 2 [IpakTUKyM 10 PELICHHIO TectupoBanue 07.10
cocTaB KJeTKkU. HyKenHOBbIE KUCIIOTHI. JIOTHYECKUX 3a1a4 CocraBieHue KopccBopa Hoyt6yk
ATDy»
7 Pemenne 3amad mo Teme: «XUMHYCCKAM 2 [IpakTukym pemiennst TBopueckux | Pemenume 3amad Ha: 14.10
cocTaB KJIeTKU. HyKIIeMHOBBIE KUCIIOTHI. 3a7a4 ¥ 3a]1a4 110 AJITOPUTMY -camokonupoBanue J{HK,
ATD» -HaXOXJACHUE KOJINIECTBA
IPOLIEHTHOT' O COAEP KaHUs
HykineotuoB B nenu JHK,
-Haxoxaenne ;mHbl JJHK 1o
WU3BECTHON OTHOCHTEIBHON
Monekyisipaoi macce IHK u
OJHOT'O U3 HYKJICOTHIOB.
- COCTaBJICHHE 3a/1a4 10 TeMe
«HyKkI1enHOBBIE KUCIIOTBI»
8 TectupoBanue 10 paszueny: 1 [IpoBepka 3HaHMI, yMEHUI 1 HABBIKOB MOJTYYEHHBIX IIPH M3y4EHUH TeMbl: «PemieHue 3agad no 21.10
«MorekynspHas OMOJIOTHsDY MOJIEKYJIIPHOM OHOIOTHIY COOTBETCTBYIOLIIMX TPEOOBAHHUSM MOJITOTOBKH YPOBHSI BHITYCKHHUKOB.
Paznen Il. Huronorus - 23 4
9 | Pemrenue 3amau no Teme: «lutonorusi kak | 2 | TIpakTHKYM 110 pELICHHIO 1111




HayKa. Knerounas TCOPUS»

JJOTMYCCKHUX 3aaa4

10 | Pemenue 3amau o teme: « CTpoeHue [IpakTuky™m 1o pelieHuto Hoyt0yxk, nudposoit 18.11
KJIETKU U €€ OpraHOH b JIOTUYECKUX U TBOPUYECKUX 3a7ad MHUKPOCKOTI,
MUKpOIpenapaThl
11 | Pemenue 3amau no teme: «DoTocuHTE3» [IpakTuKy™M 110 peleHuo TectupoBanue Hoyt0yxk, nudposoit 25.11
JIOTUYECKUX 3a]a4 MHUKPOCKOTI,
MHUKpPOINpENnaparkl
12 | Pemenue 3aa4 no teme: [IpakTuKy™M 110 pelIeHuto TectupoBanue 02.12
«OHepreTHIecKuii OOMeH» JIOTHYECKUX 3a/1a4 U 3a]1a4 110 Hoyt0yxk, nudposoii
AITOPUTMY MHUKPOCKOTI,
MHUKpPOINpENnapaTkl
13- | Pemenue 3aga4 o teme: «buocunTe3s IIpakTuKy™M 1O pEIICHIIO Pemenne 3amay Ha 09.12
14- | 6enka» JIOTHYECKUX, TBOPUYECKHX 3aMau M | camokonupoBanue JJHK, 16.12
15 3aa4 10 aJiTOPUTMY KOJAMPOBAHHUE OCITKOB, 23.12
nexkonupoBanue mosexyn JJHK.
OmnpeneneHne aMUHOKHCIIOT 110
reneruueckomy kony JIHK.
Omnpenenenre aMHHOKHUCIIOT IO
TEHETUYECKOMY KOy
u-PHK.
Cocrasnenue n-PHK 1o
¢parmenty JJHK.
OrnpeneneHne aHTUKOIOHA T-
PHK 1 aMHHOKHCIIOTHI ITO
kogony u-PHK.
3amaun Ha HAXOXKIEHUE
KOJIMYECTBA HYKICOTHIOB B
JHK, AK B mojumenTuae 1mo
MCXO/IHBIM JTAaHHBIM.
CocrasiieHue 3a1a4.
16 | Pemenue 3amad no Teme: « Turbr neneHus [IpakTuky™m 110 pereHnro 30.12
KIIETOK» JIOTMYECKUX 3aJ1a4 U 3a]1a4 110 Hoyt0Oyxk, mudpoBoit
QITOPUTMY MHKPOCKOTI,
MHKpOIpenapaThl
17 | Pemenue 3ama4 no Teme: «becmonoe u [IpakTuky™m 10 permeHuo 13.01

IIOJIOBOC PAa3MHOXCHUCY

JJOrMYCCKHUX 3aaa4

Hoyt0yx, mudpooit
MHKPOCKOII,




MUKpOIIpenaparThl

18 | Pemenue 3amau no teme: [IpakTuky™m 1o pelieHuto 20.01
«HauBHAYyanbHOE pa3BUTHE JIOTUYECKUX 3a7a4 Hoyt0yk, nudpoBoit
OpPraHU3MOB) MHUKPOCKOTI,

MHUKpPOIpenaparkl
19 | TectupoBanue o pazaeny «Lluromorusn» [IpoBepka 3HaHMI, yMEHUI 1 HABBIKOB MOJYUYE€HHBIX NPH U3YUEHNUHU TeMbl: «Pemienue 3a1a4 mo 27.01
IIUTOJIOTMHY» COOTBETCTBYIOUIMX TPEOOBAHUSIM MOJTOTOBKH YPOBHS BBITYCKHHUKOB.
Paspeda I1l. T'eneruka - 22 g

20- | Pemenue 3amau o Teme: «HezaBucumoe [IpakTUKyM MO pEIICHHIO Pemenuie u cocraBiienne 03.02

21- | HacjeqOBaHKME IPU3HAKORY JIOTUYECKUX, TBOPUECKUX 3a/1a49 U 3aJla4 Ha MOHOTHOPHUIHOE 10.02

22 3a/1a4 M0 aJiTOPUTMY ckpemmBanue. Onpesenenue 17.02

BEPOATHOCTHU IOSABJICHUA
IIOTOMCTBA C 3aIaHHBIMU
npu3Hakamu. OmnpeneneHne
KOJIMYECTBA ITIOTOMKOB C
3aJIaHHBIMHA ITPHU3HAKaAMMU.
OmpeneneHne KOINIeCTBa
(EHOTHUIIOB U IT'€HOTHUIIOB
MTOTOMKOB.

Pemenne oOpaTHBIX 3a1a4 Ha
MOHOTHOPHHOE CKpELTBaHUE.
Pemenue 3anay Ha
MPOMEKYTOYHOE HACIIEIOBAaHUE
MIPU3HAKOB.

Pewrenue 3anay Ha
OTpeneneHrne JOMUHAHTHOCTH
Y PEIECCUBHOCTH IIPU3HAKA.
Pelrenue 3a1ay Ha HEMOIHOE
JIOMUHUPOBAHUE H
KOJIOMHHHPOBaHME (3a7a4M HA
OTIpeneNeHre TPyYII KPOBU
MTOTOMKOB M POJUTENEH 10
3a/IaHHBIM YCJIOBHUSIM).
Pemenne u cocraBiieHue 3ama4y
Ha JUTHOPHUIHOE CKPEIUBaHUE
Ha BBIICHEHHE T'€HOTHIIA
oco0elt, onpeeneHne
TEHOTHUIA OpraHu3Ma 110




COOTHOIIIEHHUIO
(hEeHOTUITUYECKUX KJIACCOB B
MIOTOMCTBE, Ha OIpeeeHIe
BCPOATHOCTHU IMOSABJICHUA
MOTOMCTBA C
aHAIU3UPYEMBIMHU
MpU3HAKAMH.

Peuienue 3a1au Ha
MOJIUTHOPUTHOE CKPEIIMBAHKE.
Peurenue 3anay Ha
HaXO0XICHUEC BEPOATHOCTHU
IIOABJICHUA ITIOTOMKOB C
OIpEACIICHHBIMU ITPU3HAKAMU.
OnpeneneHne KOINIECTBA
TEeHOTHUIOB U (PEHOTHUIIOB
IIOTOMKOB.

23-
24

Pentenue 3agad mo reme:
«BzanmopencTBre reHOBY

IIpakTuKyM [0 pEeUICHUIO
JIOTUYECKUX, TBOPYECKUX 3a]a4 U
3a/1a4 110 aJITOPUTMY

Pernrenne 3a1ay Ha BCe TUIIBI
B3aMMOJICHCTBYS HealJIeIbHBIX
TE€HOB (KOMITJIEMEHTapPHOCTD,
SIIACTA3, MTOJIMMEPHOE
JICHCTBUE TCHOB)

HoytOyx,mpoexTop

24.02
03.03

26

Pemenue 3amau 1mo teMe:
«XpOMOCOMHas TEOPHUsI
HACJIEICTBEHHOCTH

IIpakTUKyM MO PEIIEHUIO
JIOTHYECKUX, TBOPUYECKHX 33729 U
3a/1a4 1o alroOpuTMy

Pemenune 3a7a4g Ha CIieIJIEHHOE
Hacaeq0BaHue, BEIICHEHUE
T€HOTHIIOB 0cOo0el 1
OTIpEIEIICHUE BEPOSTHOCTH
POXKIICHUS TTOTOMCTBA C
aHATM3UPYEMBIMU
MIpU3HAKAMH.

Pewenue 3anay, B KOTOPBIX
paccMaTpuBaeTcsl CIETJICHHOE
M HE3aBHCHUMOE HacIeI0BaHUE.
Pemenne 3a1ag Ha HEMOTHOE
CLIEIUIEHNE T'€HOB, Ha
COCTaBJIEHHE CXEM
KPOCCHHTOBEpA.

HoyTt06yx,mpoexTop

10.03
17.03

27-
28

Pemenne 3aaa4 1Mo T€M¢E:
«["eHeTnKa moia

[IpakTHKyM 10 pelIEeHHIO
JIOTHYECKUX, TBOPUECKUX 3a/1a4 U
3a]1a4 10 ajJroOpuTMy

Pemenne 3agay Ha
HacleI0BaHUE ['EHOB,
JIOKAJIN30BaHHBIX B
X-XpOoMOCOME.

Hoyt0yx,ipoexTop

24.03
07.04




Pemienue

3a/a4 Ha CLEIJICHHUE C

Y- xpoMocoMoii.
Pemnienue 3agau Ha
HACJIEJOBAaHUE NIBYX
HpI/I3HaKOB CHCIIJICHHBIX C

IOJIOM
29 | Pemenue 3amau mmo teme: [IpakTuKyM 110 pELICHHUIO Pemienue 3a1a4u Ha 14.04
«3aKOHOMEPHOCTH N3MEHYHBOCTH JIOTHYECKUX, TBOPYECKHX 3aJa4 U | ONpE/ETIeHNEe TUIIa U BUa
33724 110 AJITOPUTMY MyTAalui.
30 | Pemenue 3amau o teme: «I eHeTnka [IpakTuKy™M 110 PELICHHUIO OnpezeneHue Tumna 21.04
YeoBeKa JIOTHYECKUX, TBOPYECKHX 3aJa4 M | HACJIEAOBaHUA IIPHU3HAKa C
3a/1a4 1Mo alropuTMy MTOMOIIIBIO aHAJIH3a
POIOCTIOBHOM.
31 | TectupoBanue 1o Kypcy «Pemenne [IpoBepka 3HaHMH, yMEHUIT ¥ HABBIKOB MOJTYYEHHBIX IIPU M3YUEHHUH JIIEKTHBHOTO Kypca «Pemenne | 28.04
OMOIOTMYEeCKUX 3a/1a4 OHMOJIOrMYECKUX 3a/1a4 » COOTBETCTBYIONNX TPEOOBAHMSIM MOJITOTOBKH YPOBHS BBITYCKHUKOB.
32- | AHanu3 TeCTUPOBAHHS 05.05
33 12.05
34 | HroroBoe 3aHsATHE 19.05




MeToaunueckoe obecneyeHue:
MHPOopMaLMOHHO-KOMMYHUKATUBHbIE cpeacTBa 06yueHus
1. 2 HoyTbyKa
2.M®Y ( npuHTEp, CKaHep,Konup)

TexHuuecKoe ocHaleHue (o6opyaoBaHue):

1. MuKpocKonbl (cBeToBbIe)

2. Undposoit mukpockon

3. Undposasn nabopatopua no buonornn (/1LNU-16)

4. O6opypoBaHWe 41 OMbITOB U SKCMEePUMEHTOB.

Humepnem-pecypcot
http://www.eid0s.ru — Diaoc-eHTp AMCTAaHIIMOHHOTO 00pa30BaHuUs
http://www.km.ru/education - YueGubie MaTepraibl U cjaoBapu Ha caiite « Kupuin u Medoauii»
http://school-collection.edu.ru/catalog/search - Emunas xoiekmus mudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB
http://window.edu.ru/window/ - emuHOe OKHO I0CTyIa K 00pa3oBaTebHBIM pecypcaM MHTepHET 110 OHOJIOTHH.
http://ic.krasu.ru/pages/test/005.html -tectsl o Gronoruw.
http://www.kokch.kts.ru/cdo/ - TectupoBarue On-line o 6uoaoruu s yqammxcs 5-11kmaccos.
JIpyrue UHTEpHET- PECYPCHI HA YCMOTPEHHE YUHUTEIS M 00yIatOIIHXCS

NoogkrowdE
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