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1. ITosicHUTEJbLHAA 3aMHCKA

VYuebubiii kypc «lIpakTuyeckue BOIPOCH OMOJOTHM» MOINICPKUBACT U YIIyOusser
0a30Bble 3HaHM 110 OMOJIOIMU U HAIIPaBJIEH Ha (POPMHUPOBAHUE U PA3BUTHE OCHOBHBIX y4EOHBIX
KOMIIETEHIIMH B XO/I€ PEUICHUsI OMOJIOTUYECKUX 3a/1a4.

AKTyaJqbHOCTb YMEHHs PEIIaTh 33Jaud [0 OMOJIOTUM BO3PACTAET B CBSI3M C BBEACHUEM
EI'D mo Guonorum, a Takyke ¢ TeM, 9T0 He00X0IMMO IPUMEHSTh 3HaHUs Ha IpakTuKe. Kypc TecHo
CBfi3aH C ypokamMM oOmied OMOJIOTMHM M COOTBETCTBYET TpeboBaHMAM [ocynapcTBEHHOro
CTaHJapTa.

Pemenue 3agay no OMOJOTMM JaeT BO3MOXKHOCTH JIydllle MO3HAaTh (PyHJAaMEHTAJIbHbIE
00111e010I0rMYEeCKIE MOHTHS, OTPAXKAIOIINE CTPOCHUE M (PYHKIIMOHUPOBAHHE OMOJIOrMYECKUX
CHCTEM Ha BCEX YPOBHSAX OpraHU3alMy )KU3HH.

Pemenue 3amau mo OMOJOTMM TO3BOJIAET TAaKKe YIIYyOMTb M 3aKpENUTh 3HAHHS TI0
paszaenam obueit ouosnoruu. OrpoMHYIO BaKHOCTh B HEIIPEPHIBHOM 00pa30BaHUU NPHOOPETAIOT
BOTIPOCHI CAaMOCTOSITEIIbHOM PabOThl yyalluXcs, YMEHHE MBICIHTh CAMOCTOSTEILHO U HAXOIUTh
pewenre. Co3JaroTcst yCIOBUS JUISI MHAMBUIYQJIBHOM M TIpynmoBod (OpM AeATeIbHOCTH
yuamuxcs. Takoe coderaHue OBYX (OpPM OpraHHM3alUU CAMOCTOSTEIHHOH pabOTHl Ha ypoKax
aKTUBU3UPYET Cla0bIX YdYallMXCsi M JaeT BO3MOXKHOCTh JAupdepeHuupoBaTh MOMOLIb,
CIOCOOCTBYET BOCIIMTAHHMIO B3aUMOIIOMOINM M KOJUIEKTHBH3MA. CO3[aeT TakKe YCIOBHUS IS
00y4YeHMsI YHALIUXCS CAMOKOHTPOJIIO U CAaMOOLIEHKE. DTO (OPMHUPYET TBOPUECKOE OTHOLLIEHHE K
TPYAY Ba)KHOE JJIsl YelloBeKa JH000H mpodecchu U SIBISETCS BaXKHBIM YCIOBHEM YCIEIIHOTO,
Ka4eCTBEHHOI'O BBIITOJHEHHSI UM CBOUX 00s3aHHOCTEH.

Leas xypca: 06001IUTh, CHCTEMATU3UPOBATH, PACIIUPUTH U YIITyOUTh 3HAHUS YUAIHXCS;
c(hOopMHPOBATh U AKTYAJIM3UPOBATh HABBIKU peIIeHUs] OMOJIOrMUECKUX 3ajay pa3IMyHbIX THUIIOB.

3apaum:

1. ®opmupoBath cuCTEMy 3HaHUH 110 IIABHBIM TEOPETUYECKUM 3aKOHAM OHOJIOTHH.

2. CoBepIIEHCTBOBATh YMEHHUE peliaTh OMOJOTrHUECKUE 3a/1a4M PENPOIyKTUBHOTO, IPUKIIAJTHOTO
¥ TBOPUYECKOTO XapaKTepa

3. Pa3BuBarh KiIIOYEBbIE KOMIIETEHIIMU: Yy4eOHO-TIO3HABaTellbHbIE, HH(OPMAIMOHHBIE,
KOMMYHHKATHBHBIE, COLUAIBHBIE.

4. Pa3BuBaTh OMOJOTHYECKYIO UHTYHIIMIO, BBIPAOOTATh OMPEEIEHHYIO TEXHUKY, YTOOBI OBICTPO
CHPaBUTCS C TPEATIOKEHHBIMH SK3aMEHAITMOHHBIMU 3a/IaHUSIMH.

IIpemyaraemslii kype paccuutan aias oOydarommuxcs 10 KIaccoB ecTeCTBEHHO-HAyYHOI'O
npoduns Ha 34 yaca (1 yac B Hezeno).

2. Copep:xkanue y4eOHOro Kypca

Pa3nesn 1. BBenenmue - 2 yaca

Pecypcbl yueGHOrO ycnexa: 00y4eHHOCTb, MOTUBAIHS, TaMATh, BHUMAaHNE, MOJIAIbHOCTb,
MBIILUIEHHE, AESITeIbHOCTh. KOHTPOIIb, CAMOKOHTPOJIb.

MotuBanys Ha ycrnex: MaTpylla HHIUBUAYAIbHOIO YCII€Xa, MHANBUAYAJIbHAs IPOrpaMMa
pa3BUTHA 001IEydeOHBIX HAaBBIKOB.

Pemenue 3anau no teme «OCHOBHBIE CBOICTBA ®KUBOT0. CHCTEMHAsl OpraHU3aLNs XKU3HI
Paszgea 2. MoJiekyJisipaasi 0Mos10rus - 6 yacos

1. Xumuueckuii cocmae knemku. Heopeanuueckue eeujecmea.

XUMUYeCcKHe AJIEMEHThl U UX poJib B KieTke. Heopranuueckue BemiecTBa M UX pojib B
YKU3HEJEATENIBHOCTH KJIETKH. BoJa B KileTKe, B3aMMOCBA3b €€ CTPOEHUS, XUMUYECKUX CBOWCTB U
Oouonormuecko ponu. ConM HEOPraHWYECKUX KHUCIOT, HUX BKJIag B oOecnedyeHue
KHU3HEIEATEIbHOCTH KJIETKH W TOJJiep)kaHue romeocrasa. MoHBI B KIeTKe, UX (QYHKIUH.
OcmoTHueckoe JaBjeHHe U Typrop B KiieTke. bydepHbie cucTeMbl KIETKH.

2. Xumuyeckuii cocmag knemku. Yeneeoowl. Jlunuowi.

VYrneBoabl B KU3HENEATENBHOCTH PpACTEHMH, JKUBOTHBIX, TpHUOOB M OakTepHil.
CrpykTypHbIe U (QyHKIIMOHATBHBIE 0COOCHHOCTH MOHOCAXapuI0B U TucaxapuoB. buonoianmepst
- MIOJINCaxapu/Ibl, CTPOCHHE U OMOJIOTHYECKasl POJIb.



Kupbsl u nunuapl, OCOOEHHOCTH HX CTPOCHHUS, CBSI3aHHBIE C (DYHKIMOHAIBHON
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmag knemku. benxu.

Opranuyeckue BemiecTBa KieTkd. buonomumepsl — Genku. CTpyKTypHas OpraHu3aLus
6enkoBBIX MoJIeKyJ1. CBolicTBa OenkoB. [leHaTypanus U peHaTyparus — OMOJIOTHYECKUI CMBICT U
3HayeHue. OyHkuM OenKoBbIX MoJIeKyl. DepMEeHThI, UX pOib B OOECIEYEHHU IPOLECCOB
xu3HenesTensHoctu. Knaccudukanus pepmeHToB

4. Xumuueckuil cocmas knemku. Hyxneunoswvie xuciomeol.

HyxnenHnoBble kucioTel, ux poib B kierke. Mcropus usydenms. JIHK — mosexyna
xpaHeHus: HacneAcTBeHHOHW uH(popmanuu. CtpykrypHas opranm3anus JIHK. CamoynBoenue
JHK. PHK, ee Buap1, 0cOOEHHOCTH CTPOCHHS U (PYHKIIMOHUPOBAHUS

AT® — 0CHOBHOW aKKyMYJISITOp HEPrUuH B KieTke. OCOOCHHOCTH CTPOSHUS MOJICKYJIbI 1
¢ynkunn AT®. Buramunsl, cTpoeHHE, HCTOUHUK TOCTYIUIEHUS M POJIb B OPTaHU3ME U KIIETKE.
Paznen 3. llutosiorus- 11 yacon

1. Humonozus xax nayka.

[Tpenmer, 3amaun U METOABI COBPEMEHHOM LUTOJIOIMHU. MECTO LIUTOJOIMM B CHUCTEME
€CTeCTBEHHOHAYYHBIX U OMOJIOTHYECKUX HayK. MlcTopus pasButus murosiorus. Teopernyeckoe u
IPAaKTUYECKOE 3HAYEHHME LMTOJOTHYECKUX HCCIEI0BaHUM B MEIUIIMHE, 3]IPaBOOXPAaHEHHH,
CEIIbCKOM XO3SICTBE, JIeJIe OXPaHbl IPUPOJBI M IPYTUX c(hepax deIoBEUECKOM NesITeTbHOCTH.

HcTopus otkpsiThe KineTku. Knetounas teopust. OCHOBHBIE IIOJI0KEHUS IEPBON KIIETOYHON
teopun. CoBpeMeHHasl KJIETOYHAasi TEOPHUsl, €€ OCHOBHBIE MOJIOKEHUS U 3HAUEHUE I Pa3BUTUS
Ouonorumu.

2. CmpoeHue kiemku u eé opeanouobsl.

[Ina3maruyeckass memOpaHa U obojouka kieTkd. CrpoeHue MeMOpaHbl —KIIETOK.
[IpoHUKHOBEHHE BEIIECTB 4Yepe3 MeMOpaHy KIETOK. Buabl TpaHcHopTa BELIECTB uepe3
LUTOIUIA3MAaTHYECKYI0 MeMOpaHy KJIETOK (IIaCCUBHBIM M AKTUBHBIA TPAaHCIOPT, 3K30LUTO3 U
9H101MTO3). OCOOEHHOCTH CTPOEHUS 000JI0YEK MPOKAPHUOTHUECKUX U 3YKAPUOTUYECKHUX KIIETOK.

[uronnasmMa U ee CTPYyKTypHbIE€ KOMIIOHEHTbl. OCHOBHOE BELIECTBO ILUTOIIa3Mbl, €ro
CBOWCTBA U (DYHKIIUH.

SAnpo unrepdazHoil kKIeTKu. XMMUYECKHI COCTaB U CTpOEHUE spa. 3HaUEHUE Apa B OOMEHe
BEIIECTB M IMepefaye TreHeTHYecKod HH(opManuu. SIpbIlKo, OCOOEHHOCTH CTPOEHUS U
¢GyHKIIMH. XpOMOCOMBI, IOCTOSIHCTBO YMCiIa U GOpMBL, TOHKOE cTpoeHue. [lonsTue o kapuorure.
["anmouHbIH U AUIITOUTHBI HAOOPBI XPOMOCOM.

Amnmnapar [Nonasmxu. CtpoeHue, pacnoiokeHue B KIIETKaxX >KUBOTHBIX M pacTeHUH, pyHKINUN
annapara ['oJapIpKH: CHHTE3 MOJIMCAaxapyuI0B U JIMIUAOB, HAKOIJIEHUE U CO3PEBAHUE CEKPETOB
(Oenku, MUIUABL, MOJIMCaXapHibl), TPAHCIIOPT BEIIECTB, POJiIb B (JOPMUPOBAHUH IIIa3MaTHUECKOM
MeMOpaHsbl U 1n30coM. CTpoeHne 1 (QyHKIIMH JTU30COM.

Onpomnazmarudeckas cetb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOEHHS arpaHyJspHON
(rmagkoit) u rpanynspHoil (mepoxosaroit) OIIC. 3nauenme rmagkoit OIIC B cuHTe3e
MOJINCAaXapHUI0B U JIMIIUIOB, UX HAKOIUIEHUU U TpaHcnopTe. 3amuTtHas pyHkuus I11C (u3onsauus
U HEeWTpanau3alus BpenHbIX Ul kieTku BemiecTB). Oynknuu mepoxosaroil IIIC (yuactue B
cuHTe3¢ OeJKOB, B HAaKOIUIEHMHM OENIKOBBIX MPOAYKTOB M HMX TPAHCIOPTE, CBS3b C APYTHMMH
OpraHoMJIaMH U 00OJIOYKON KIIETKH).

Pubocombl, 0cOOEHHOCTH CTpOEHUSI U POJIb B OuocuHTe3e Oenka. [lomprubocomsl. Bakyonu
pacTUTENBHBIX KJIETOK, UX 3HaueHue, cBs3b ¢ JIIC.

[TmacTuapl: JMEWKOIIACTBI, XJIOPOIUIACTHI, XpomoruiacThl. OCOOEHHOCTH, CTpOEHHE |
¢ynkunn mnactua. JJHK mnactun. Ilpoucxoxkaenue xiopormiacToB. B3anmMmHoe npeBpalieHue
IIaCTU/.

MWUTOXOHApUM,  CTpOoeHHE  (Hapy)KHas UM  BHYTPEHHssI  MeMOpaHbl,  KPHCTHI).
Mutoxonnpuansusie JIHK, PHK, pudocomsl, ux ponb. @yHkuun mutoxonapuil. ['unoressl o
IIPOUCXOXKJAEHUN MHUTOXOHAPUN. 3HAUEHUE BO3ZHUKHOBEHHUS KHCIO-POJHOIO JAbIXaHHUS B
HBOJTIOLIHH.

Knerounslii neHrp, ero crtpoenue u ¢(yHkiuu. OpraHouasl JBuxeHus. Kiertounsie
BKJIFOUEHUS — HEMTOCTOSIHHBINA OpraHOu]] KJIETOK, 0COOEHHOCTH U (DYHKIIUU.



3. Domocunmes

OOmeHn BemecTB M 3Heprud. [loHATHE O MIACTUYECKOM M 3HEPreTMYECKOM OOMEHE.
®otocunTe3. CBeroBas U TeMHOBas (ha3bl POTOCHHTE3A, OCHOBHBIE MPOLIECCHI, POUCXOISIIUE B
9T ¢a3pl. OCHOBHBIC UTOTH CBETOBOH (pa3bl - cuHTe3 AT®, BBIZICICHIE KUCIOPO/1a, 00pa30BaHKE
BOCCTAHOBJICHHOTO HUKOTHHAMM/JIAICHUHANHYKIIeoTuA(ochaTa (HA1®-H2).
dorodochopunupoBanue. CymmapHoe ypaBHeHHE (oTocuHTe3a. [lepBUUYHBIE MPOIYKTHI
¢dorocunTeza. POTOCHHTE3 M ypOXKail CEIbCKOXO3SHCTBEHHBIX KyIbTyp. IlyTH mMOBBIIIEHUS
MPOAYKTUBHOCTH CEIbCKOXO03AMCTBEHHBIX pacTeHuil. K.A. TuMups3eB 0 KOCMHYECKOH PO
3€JICHBIX PACTEHUH. XEMOCUHTE3 U €r0 3HAYCHUE B IIPUPOJIE.

4. Duepecemuueckuii oomen

DHepreTuyeckuii 0OMEH B KIIETKE U €ro OMOJOTMYECKHI CMBICI. DTalbl YHEPTeTHUECKOTO
o0MeHa, MPUYPOUYEHHOCTh ATHUX IPOLIECCOB K ONPEAEICHHBIM CTPYKTypaM KJIETKH. 3HauCHHE
MuTOoXoHApHii 1 AT® B sHEpreTHYecKkoM OOMEHE.

5. buocunmes benxa

bruocunTe3 OenkoB B KJIETKE M €ro 3HadeHue. Poimb reHOB B OmocuHTE3e OENKOB.
['eneTnueckuil KoJ U ero cBoMCTBa. JTamnbl OMocuHTe3a Oeika. Peakiuu MaTpuyHOro CHHTE3a.
Perymsauuss cunTe3a OenkoB. ['eH-peryisitop, TreH-Omeparop, CTPYKTYpPHBIE TE€HBI, UX
B3auMmojeiicteue. [lpuHuun oOpaTHOW CBSI3M B peryisiuud  (QyHKIMOHUPOBAHUS TI'€HOB.
CoBpeMeHHbIE NPECTABIECHUS O IPUPOJE FeH

6. Tunwi Oenenus Kiemox

JKW3HEHHBIN MUK KJIETKH U ero 3Tambl. [IoAroToBKa KIETKH K JCNCHUI0 — HHTepdasa, ce
nepuo/ibl (MPECUHTETUYECKUH, CHHTETUYECKUM, TOCTCUHTETHYECKUi). buonornueckoe 3HaueHue
uHTep(Pas3pl. AonTo3. MUTOTHUECKUN UKIL.

AMUTO3 U ero 3HaueHue. MUTO3 - LUTOJIOrHYEecKasi OCHOBA O€CIoI0ro pa3MHoKeHHs. Da3bl
MHUTO3a, MX XapakrepucTtuka. CTpyKTypHbIE U3MEHEHHS U (HU3HOJIOTMYECKHEe OCOOEHHOCTH
OpPraHOMJOB KIIETKM BO BpeMS MUTOTHYECKOIO JelcHHUs. BepereHo neneHus, CTpOCHHUE U
¢byHKLIMM HUTEH BepeTeHa. bronornueckoe 3HaueHue MUTO3A.

Meiio3 - HUTOJIOrMYECKasi OCHOBA IOJIOBOTO pa3sMHOXkeHHUs. [lepBoe aenenue meinosa, ero
¢a3pl, X XapaKTEpUCTHUKA. YMEHBIICHUE YUCIIa XPOMOCOM KaK pe3yJbTaT MEpBOTO JIENEHUs.
Bropoe nenenue meiiosa, ¢asbl, UX XapakTepucTuka. buonornueckoe 3HaueHue mMeiiosa.

7. bBecnonoe u nonogoe pazmHodiceHue.

®opmbl U crocoObl pa3MHOXKEHMsI OpraHu3MoB. becrionoe pasmMHOMKeHUE, €ro BUABI U
3HayeHue. llojgoBoe pa3MHOXKEHHME, €ro BHAbI M SBOJIOLMOHHOE 3HadeHue. OOmas
XapaKTepUCTHKAa U OCOOEHHOCTHM pPa3MHOKEHUS OCHOBHBIX TpYINI oOpraHu3MoB. Pazpurtue
MY’KCKHMX Y )KEHCKHX TOJIOBBIX KJIIETOK y )KUBOTHBIX U PACTEHHUH.

8. Oumocenes — unousuoyanvrHoe pazgumue opeanumos.

OnmnonorBopeHne u ero Tumbl. OINIONOTBOPEHUE M Pa3BUTHE 3apOJbIIA y KUBOTHBIX.
OcHoBHBIE 3Tanmbl 3MOPHOHAJIBLHOTO  pa3BUTHS KUBOTHBIX. B3ammopneiicTBue uacrteit
pa3BHUBAIOIIErOCA 3apojpllla. BHOreHeTHMYeCKni 3aKOH, €ro COBPEMEHHAs WHTEPIPETALMS.
[ToctamOproHanibHOE pa3BuTHE. BpenHoe BIMSHHME aNKOrojis, HHUKOTHHA, HApKOTHKOB,
3arpsI3HEHUS OKPY)KAIOILEN CPebl HAa Pa3BUTHE 3apOAbIIIa )KUBOTHBIX U YEJIOBEKA.

OO0mas XxapakTepucTUKa U OCOOEHHOCTH pa3MHOXKEHMsI BUPYCOB, OakTepHii, Bojgopocieil,
MOX000pa3HbIX, ManoOpPOTHUKOOOPA3HBIX, T'OJOCEMEHHBIX, MOKPHITOCEMEHHBIX, TPHOOB U
muiaiHukoB. CMeHa (a3 B dKU3HEHHOM LIHKIIE.

Pasznen 4. 'enernka - 11 yacoB

1. Hezasucumoe nacnedosanue npuszHaKos

IIpenmer, 3agaun U MeTOAbl reHETUKU. OCHOBHBIE pa3felibl T€HETUKU. MECTO T'€HETUKH
cpeau OMONIOTMYECKUX HAayK. 3JHau€HHWE T€HETHKU B pa3paboTke MmpoOjeM oXpaHbl MPHUPObI,
3/1paBOOXPAHEHUs, MEIULIMHBI, CENBCKOTO X03sicTBa. [IpakTHueckoe 3HaUEHNE TEHETUKHU.

I'. Menienb — OCHOBOMOJIOXKHUK F'€HETUKU. MeTo/1 FTeHETUYECKOT0 aHaIN3a, pa3pad0TaHHbIH
I'. Mennenem. I'enernueckas cumBosnka. [IpaBua 3anucu cxem CKpeliuBaHusl.

HacnenoBanme mnpu MOHOTHOPUIHOM CKpellMBaHUHU. JlOMMHAHTHbIE U peLECCHUBHbBIE
npu3Haku. IlepBeiii 3akoH MeHzens - 3aKOH eIuHO0Opa3usi TMOPHIOB MEPBOrO MOKOJICHHUS.
Bropoii 3akoH MeHnens - 3akoH pacuerienus. [IpaBuno umcrorel ramer. [{uronornueckue



OCHOBBI pACIIEIUICHUS] TP MOHOTHOPUAHOM CKpeumBaHUHU. CTAaTUCTHYECKHH XapakTep
pacIleIUICHHS.

ITonsaTre o reHax u ayuensax. GEHOTUI U TeHOTUIL. '0MO3UroTa ¥ reTepo3uroTa.

Pacuienuienue npu BO3BpaTHOM U aHAJIM3HUPYIOLIEM CKPEILUBAHUN.

HacnenoBanwe mpu OurnOpuaHOM cKpelmuBaHuHM. He3aBucmmoe KOMOMHHMpOBaHUE
HE3aBHCHUMBIX I1ap MPU3HAKOB - TpeTUH 3aKk0H Mennens. Llutonornyeckre OCHOBBI HE3aBUCUMOTO
KOMOMHHMPOBAHUS Map IPU3HAKOB.

2. Bzaumooeiicmeue annenvHblX U HealNelbHbIX 2eHOB.

HacnepnoBanue npu B3aMMOAECUCTBUM ajUlelbHBIX TeHOB. JlomuHHMpoBaHue. HenosHoe
nomuHuposanue. KogoMuuposanue. CBepX 1oMMHUPOBaHUE. MHOKECTBEHHBIN aJICIU3M.

B3aumopeiicTBue HeaenbHbIX TeHOB. HoBoOOpaszoBanus rpu ckpemuBanu. OcOOCHHOCTH
HaCJICJOBaHMs KOJIMYECTBEHHBIX IpHU3HaKoB. KomiumMeHTapHocTh. Omnwmcras. llommmepus.
MHOXeCTBEHHOE ACUCTBHE I'eHOB. lIpuMepbl MHOXKECTBEHHOIO IEHCTBHs T'€HOB. Bo3MOXHBIE
MEXaHU3Mbl OOBSCHEHUS TOTO SBJIECHUA. | €HOTUI KaK LEIOCTHAs MCTOPUUYECKH CIIOKHUBILASCS
cucreMa.

3. Xpomocommnas meopus nacieocmeeHHOCMU.

SIBneHuEe CLEIIEHHOTO HACIEAOBAHMSA W OTIPAHWYEHHOCTb TPETHETO 3aKkoHa Menpeis.
3nayenue padot T.I.Moprana u ero 1mkoJibl B U3y4E€HUH SBJICHUS CLEIUIEHHOIO HacJel0BaHMUs.
Kpoccunrosep, ero Ouosorumyeckoe 3HaueHue. I'eHermyeckue KapTbl XpomMocoM. OCHOBHbIE
HOJIOKEHUS XPOMOCOMHOM Teopuu HaciecTBeHHOCTU. Bxitaa mikousl T.I.Moprana B pa3paboTky
XPOMOCOMHOM TEOPUU HACJIEICTBEHHOCTH.

4. [T'enemuka nona.

I'enetuka nona. IlepBuuHble M BTOPUYHBIC IIOJIOBBIE NPU3HAKUA. XPOMOCOMHAs TEOPUS
omnpezneneHus mnosa. ['omMorameTHeld M reTeporaMeTHbii moj. Tumsl omnpezneneHus moua.
Mexanusm noajep;kaHusi cootHoueHus nosoB 1:1. HacnenoBanue nmpu3sHakoB, CUEIUIEHHBIX C
IOJIOM.

5. 3akxonomepHocmu uzmMeHuUBOCMU.

W3menunBocTs. Kimaccudukanyst i3MEHYMBOCTH C TIO3UIUI COBPEMEHHOM Ie-HEeTHKH.

@denorunuyeckas (MoIM(UKAIMOHHAS W OHTOTEHETHYecKas) H3MeHuYMBocTh. Hopma
peaKkUuu U ee 3aBUCUMOCTb OT reHoTHMNa. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOIU(UKAIIMOHHON
W3MEHUYMBOCTH; BAPUALIMOHHBIN P U BapHallMOHHAs KpUBasl.

I'enoTunuueckass (KOMOMHATHBHAasE M MYyTAallMOHHAsi) HM3MEHYMBOCTh.  3HA4YECHHE
KOMOMHATUBHOM H3MEHYMBOCTM B OOBSICHEHHHM HBOJIOIUOHHBIX IPOLECCOB, CEIEKIMU
opranu3sMoB. MyTallnOHHasi U3MEHUNUBOCTb, €€ BUAbl. MyTtanuu, ux npuuuHsl. Knaccuduxamms
MyTallMid IO XapakTepy MW3MEHEHUs TIeHOoTuna (T€HHbIE, XPOMOCOMHBIE, T'E€HOMHBIE,
nuToraazMarudeckue). IlocnencTBuss BIMSHMS MYTareHOB Ha OpPraHU3M. Mephl 3alMThI
OKpYXKaloIled Ccpenpl OT 3arpsA3HEHUs MyTareHaMH. 3aKOH TOMOJIOTMYECKHUX pAJOB B
HacyiecTBeHHON n3MeHunBocty. H.J.BaBunoBa. DkcriepuMeHTalIbHOE MOTYy4eHUE MYTaLIUH.

6. [enemuxa uenogexka

I'enernka yenoBeka. YenoBek kak 00BEKT T€HETUYECKUX UCCIIEOBAaHUN. MeTobl n3ydeHus
HACJIC/ICTBEHHOCTH  YE€JOBEKa:  TIeHeaJlOrMyeckuil,  ONM3HELOBBIH,  IMTOT€HETUYECKHH,
rUOpUAN3aIs COMAaTHYECKUX KIIETOK.

HacnencrtBennsle 00€3HM, WX PpacHpOCTpaHEHHE B MOMYJSALUAX YeloBeka. Mepbl
npodUIaKTUKY HACTIEICTBEHHBIX 3a001eBaHMil uenoBeka. BpeaHoe BnusiHue ainkorosis, HUIKOTUHA
U HApKOTMYECKUX BEIIECTB HA HACJIECACTBEHHOCTb 4YEJIOBEKa. MEIHUKO-TeHETUYECKOoe
KOHCYJbTHpOBaHue. KpuTHka pacUCTCKUX TEOPUH € MO3UIUIA COBPEMEHHON T€HETUKH.

3. Ilmanupyembie pe3yabTaThl 0CBOEHHS POrPaMMBbI Y4e€OHOr0 Kypca

[Mporpamma y4eOHOTO Kypca HampaBlieHa Ha JIOCTIKCHHE YYAIUMHCS CIETYIONTIX
JUYHOCHMHBIX PE3YIIBTATOB:

3HAHWE OCHOBHBIX MPUHITUIIOB U TIPABHUJI OTHOIIEHHUS K )KUBOH MPUPOJIE, OCHOB 370POBOTO
o0pa3a )XKM3HH U 310pOBbe-COEpETaonnX TEXHOIOTHI;

peayinzanusi yCTaHOBOK 3/I0pOBOT0 00pasa KU3HU;



C(l)OpMI/IpOBaHHOCTI: MO3HAaBATCJIbHBIX HHTCPCCOB U MOTUBOB, HAIIPABJICHHBIX HA U3YYCHUC
KUBOU MPUPO/IBI;

MHTEJUIEKTYaJIbHBIX YMEHUH ([IOKa3bIBaTh, CTPOMTH pPACCYXACHUS, AHAIU3HPOBATH,
CPaBHMBATb, JIEJIaTh BBIBOJIBI U JIP.); CTETUYECKOT0 OTHOLIEHUS K )KMBBIM OOBEKTaM.

Memanpeomemubimu pe3ylibTaTaMu SBISFOTCS:

OBJIAJICHUE COCTABJISIOIIMMHU HCCIICIOBATEIILCKON M MPOCKTHOU ACSITENLHOCTH, BKIIOUYAs
YMEHHUSI BHJIETh IMPOOJIEMY, CTaBUTh BONIPOCHI, BBIIBUTATh TUIIOTE3bl, J1aBaTh ONPEACICHHS
MOHITHSIM, KIACCH(PUIIUPOBATh, HAONIOAATh, MPOBOJMUTH ASKCIECPHUMEHTHI, JENIaTh BBIBOJILI U
3aKITI0YCHUS, CTPYKTYPHUPOBATh MaTepHall, OObSCHATh, JOKa3bIBaTh, 3aIUIIATh CBOH UICH;

yMEHHE Pa0dO0TaTh C pPa3HbBIMH HMCTOYHUKAMU OHOJIOTMUYECKOW WMH(OpMAINU: HAXOJHUTh
OuoyornYecKyr0 HMH(POpPMAIUI0 B pa3jIMYHBIX HCTOYHHUKAX (TEKCTe YYEOHHMKA, HAy4HO-
MOMYJISIPHOW JTUTEpaType, OWOJIOTMYECKUX CIIOBApsSX M CIPABOYHUKAX), AHAIM3UPOBATH U
OILICHUBATh WH(OPMAIIHIO, TIPEOOPa30BHIBATH HHPOPMAIIUIO U3 OJHON (OPMEI B IPYTYIO;

CIIOCOOHOCTH BBIOMpaTh IICNIEBBIC M CMBICIOBBIE YCTAaHOBKA B CBOMX JCHCTBHSX U
MOCTYIKAX 110 OTHOIICHHUIO K )KMBOH MPHUPO/IE, 3I0POBBIO CBOEMY M OKPYKAOIIIHX;

YMEHHE aJeKBaTHO WCIIOIh30BaTh PEUYCBBIC CPEICTBA JJISI JUCKYCCHU M apTyMEHTAIUH
CBOCH IO3UINK, CPAaBHUBATh Pa3HbIC TOYKU 3PEHHsSI, apryMEHTUPOBATh CBOK) TOYKY 3PCHHS,
OTCTaMBaTh CBOIO MO3UIIHIO.

Ilpeomemmnoie pe3ynbTaThI:

3HATh OCHOBHBIE MOHSATHS MOJEKYISIPHONU OMOJIOTHH, IMTOJIOTUN U T€HETHKU;

3HATH U PUMEHSATH aJITOPUTMEBI PEIICHUS 3a]1a4, HE BXOAIINE B 0053aTeIbHBI MUHIMYM
o0Opa3oBaHus (0230BOT0 U MOBBIIEHHOTO YPOBHS CI0KHOCTH);

YCTaHABIMBATh IOCJIEIOBATEILHOCT OMOJOTUYECKUX OOBEKTOB, MPOLIECCOB, SIBJICHUM;
0o(OpMIISTH 33124 HA FK3aMEHE M0 OMOJIOTUH;

peliaTh 3a1a41 Mo HUTOJIOTUH 6a30BOT0 YPOBHS U MOBBIIIEHHOTO HA IPUMEHEHUE 3HAHH
B HOBOW CUTYaIIUH.

peliaTth 3aa4u 1Mo reHeTHKe 0a30BOro YPOBHSI U MOBBIIIEHHOTO HA MPUMEHEHUE 3HAHUH B
HOBOW CHUTYallHH.

pemars 3aJa4yd  MOJIEKYJISpPHON OHojoruu 0a30BOrO0 YpPOBHS M TOBBIIIEHHOTO Ha
IIPUMEHEHNE 3HAHUI B HOBOW CUTYyallUu;

pemath HecTaHJapTHbIE OMOJOTHMYECKHE 3a/ladyM, HCIONb3Yys Pa3IMYHbIe AITOPUTMBI
pelICHHUS;

pemars pacuéTHble OHOJNOTMYECKHE 3aJaud C MPUMEHEHHE 3HAaHWM 10 XUMUU U
MaTeMaTHKe.

4. TemaTnueckoe NJAHUPOBAHHE

Ne n/m HasBanue pa3znena KonnyectBo
9acoB

1 Beenenue 2
2 MornexyssipHasi OMOIOTHs 6
3 [utonorus 11
4 I'eneruka 12
5 Pezeps. [loBTopenue 3

NTOI'O: 34

5. IloypouHoe n1aHMpoBaHuUe

Ne i/t Tema 3aasaTus Kom-Bo
4acoB

Pasznea 1. BBenenue




1 |BBexenue B yueOHBIN Kypc 1
2 Pemenne 3amad nmo reme «OCHOBHEIE CBOMCTBA KMBOT0. CHCTEMHAS 1
OpraHu3aIys )KHU3HU»
Paznea 2. MosekyasipHast 0M0JI0T s
3 |Pemenue 3a1a4 no teme: «XUMHUECKUI cocTaB KieTku. Heopranuueckue 1
BEIIESCTBAY
4 Pemrenue 3agad mo reMe «XUMHYECKUM KIIETKU. YTIIEBOALL. JIUIIHOBDY. 1
5 Pemenne 3amau mo teMe « XMMHYECKHUM COCTAB KIICTKH. bekmy. 1
6 Pemienue 3amad no reme « XMMUYECKUN COCTaB KIETKU. HyKiienHOBBIE 1
KUCHOTEL. AT®D»
7 |Pemenue 3aga4 no teMe «XMMHUYECKUH cocTaB KiIeTKU. HykienHoBble 1
KUCIOTEL. AT®»
8 |Pemenue 3ama4d o pasaeny «MolekymsipHas OHOJIOTHS 1
Paznen 3. lluTonorus
9 | Pemenue 3amau o teme «lluromorus xak Hayka. Kiierounas teopusi» 1
10 |Pemenue 3ama4 no temMe «CTpoCHHUE KIETKH U €€ OpraHOUIbI» 1
11 |Pemenue 3amad 1o teme «OOTOCUHTESY 1
12 | Pemenwue 3a1a4 mo TeM: « JHEPTETUUCCKUN OOMEH 1
13 |Pemenne 3amau o teMe «brocuures Oemka» 1
14 |Pemenue 3amad 1o teme «buocuHTe3 OEIKaY» 1
15 |Pemenue 3amad 1o reme «buocunTes OEIKa 1
16 |Pemenne 3amad no teMe « THIIBI HEIEHUS KIETOK» 1
17 |Pemenue 3ama4 no teme «becronoe u mojioBoe pa3MHOKEHHUE) 1
18 |Pemenue 3amay no teme « HAMBUAYyaIbHOE pa3BUTHE OPTaHU3MOBY 1
19 |Pemenue 3amay no pazaeny «Lluronorus» 1
Pa3znen 5. I'enernka
20 |Pemenue 3ama4d o Teme «He3zaBucumoe HaclieJOBaHHE MPU3HAKOB) 1
21 |Pemenue 3amau o Teme «He3zaBucumoe Hacneq0BaHUe IPU3HAKOBY» 1
22 | Pemenue 3amau o teme «He3zaBucumoe HacneqoBaHue MIPU3HAKOBY» 1
23 | Pemrenne 3amad mo teMe «B3anMoaeiCTBHE TEHOBY 1
24 | Pemenue 3amay 110 teMe «B3auMoaeicTBre TEHOBY 1
25 |Pemenue 3ama4 o TeMe «XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH 1
26 |Pemenue 3ama4 o TeMe «XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH 1
27 |Pemenne 3amau o teMe «I eHeTHKA OIa» 1
28 |Pemenue 3amay o reMe «I €eHeTHKA mOJIa» 1
29 |Pemenue 3aga4 mo TeMe «3aKOHOMEPHOCTH U3MEHUHBOCTH 1
30 |Pemenue 3amau o teMe «I €HETHKA YETOBEKA) 1
31 |Pemenue 3ama4 no pasneny «I eHeTHKa» 1
Pa3nen 6. Pezeps. IloBTopenne
32 |Pemenne OMOIOrHYECKUX 3a7a4 B XOJI€ MOATOTOBKHA K EI'D 1
33 |Pemenne 6MOIOrHYECKUX 3aa4 B XOJI€ MOATOTOBKH K EI'D 1
34 | Pemrenne OMOIOTMYECKUX 3a7ad B XOJ€ MIOATOTOBKHA K EI'D 1
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