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NOSACHUTEJJBbHAS 3ATIIMCKA

PaScmaz nporpanaia $axyasTaTMBHOTO Kypea «CIIOKHBIE BOTIPOCH! GHMONOTMH» HA YPOBHE
cpenHero o0imero o6pa3oBaHHA COCTaBIeHA Ha ocHOBe TpeGoBaHMH K pe3yIbTaTaM OCBOEHHS
OCHOBHO# 00pa30oBaTenbHON MpOrpaMMBI CPEHEro oGMIEro o6Gpa3oBaHms, MPEICTaBICHHBIX B
henepanbHOM rocynapcTBEHHOM 00pa30BATENBHOM CTAHAApTE CpeHero obmero oGpa3oBaHus
(IIlpukas MunucrepcTBa mpocemenus Poccmiickolt ®enepamuu ot 12.08.2022 Ne 732 «O
BHECCHHH H3MEHEHUH B (eiepalbHEINR rocyapCTBEHHBIN 06pa3oBaTeNbHbIH CTAHAAPT CPENHETO
obmero 0o6pazoBanMs, YTBePAICHHBIM IpuKkasoM MuHMCTepCTBa 06pa3oBaHHS | HayKu
Poccnmiickoit ®enepanun ot 17 mas 2012r.Ne413»).

OBIIASI XAPAKTEPUCTHUHKA ®AKYJIBTATHBHOI'O KYPCA
- Metonsr 06ydenns u KOHTPONS, HCHOMB3yeMBIE B JaHHOM (aKyJIbTATHBHOM KypCe: YPOKH-
TeKIMHA, YPOKHM-CEMHMHApBI, CaMOCTOsTENbHas paboTa ydammuxcs ¢ yd9eGHOM M HaydHO-
TIOMYJIAPHOH JIMTEPATYPOH U SIEKTPOHHBIMH HCTOYHHKAMH MH(POPMAIKH, paboTa ¢ TOMCKOBBIME
CHCTEMaMH, BBIIIOJIHCHHC MHHH-HUCCIEN0OBaHMUM, abopaTopHeix pabor. WMcmons3oBanue
COBPEMIBHBIX CPOACTB OGY4eHHs CNMOCOOCTBYET NpPHMBICYCHUIO BHMMAHHSA Y4AIMHXCH K
HCIIOJIb30BaHHIO MHGOPMAIMOHHBIX TEXHOJOTHH B SKCIIEPAMEHTE, a TAKKe NAaeT BO3MOKHOCTD
IIPOBOMTL M3BECTHBIC ydeOHBIE paGOTH Ha Ka9eCTBEHHO HOBOM YDOBHE, COOTBETCTBYIOLIEM
3aImpocaM COBPEMEHHBIX HAyYHBIX HCCIEAOBAHHH. OTO IIO3BOJIAET Y9YAIMMCH DPACHIHPHTE
BO3MOXHOCTH OHOJIOTHYECKOTO 3KCIEPHMEHTA LPH M3Y4EHMH COGCTBEHHOTO OPraHM3Ma, GTO
OCOOEHHO aKTyalbHO U AOCTHXKEHHS COBPEMEHHBIX IleNiedl INKOJBHOTO OHOIOTMYECKOro
obpasoBanus. Kypc conmepKuT HOBEIE SKCIEPHMEHTHI, HE BBIIOJHABIIMECS NPEXKIE B paMkax
IIKONIBHOH NPOTPaMMEI, 9TO MO3BONAET 3HAYHTENBHO MOBBICHTH 3(h(hEKTHBHOCTh 0GydeHus
6ronoruy, crenats BOCIPHATHE TEOPETHIECKOTO MaTepHana 60Jiee aKTHBHEIM, SMOLHOHATHLHBIM,
TBOPYECKAM, )OPMHPOBATH HCCIIEAOBATENBCKYIO KOMIIETEHITHIO YIAITHXCA.
VicnoNnp30Banne YKPYIHEHHBIX THIAKTHYECKHX €IMHMI] — MaTpHILl, paboYuX CXxeM, KOTOpPEIE HE
IpEAIaraeTCs B TOTOBOM BH/IE, 8 COCTABIIAIOTCA 110 XOXY COBMECTHOM AEATENBHOCTH YIHTEII U
YUCHHKOB, IO3BOJIUT BBIABUTH B3aMMOCBS3h 3ICMEHTOB 3HAaHWM U 6ollee MPOIYKTHBHO
OpPraHH30BaTh UX YCBOECHHUE.
Kypc Brmouaer B cefs TpamMLMOHHBIE YPOKH, Ha KOTODBIX MIPOUCXOAUT Oojiee AETaNbHOE
PaCCMOTpCHHE TEOPETHYCCKHX BOIPOCOB, CEMHMHAPCKHE 3aHATHSA, HA KOTOPHIX IIPOBOJHTCS
AETaNbHBIH pasbop pelleHns 3a1ay M MOCHeyiolas TPEHUPOBKA, a TAKKE YPOKH KOHTPOJIA 3a
YCBOCHUEM 3HAHHM, o
IEJA H3YYEHUS ®PAKYJBTATHBHOI'O KYPCA
Ilesk Kypca — yriryGuTh, pacIIMpHT M CHCTEMATH3HPOBATh 6a30BHIE 3HAHMS YIAIIAXCS O KHBHIX
OpraHu3Max, GHOJIOTHIECKUX MPOLECCax H ABNEHUsX. [IpHOpHTETOM TIpH 0T6OpE ComepKaHMs
Kypca SABISCTCS HEOOXOAMMOCTh (OPMHPOBAHMS y HIKOJILHHKOB CIOOCOOOB J€ATEILHOCTH:
YCBOCHHE OHATHHHOTO anmnapara Kypca 6M0JIOTHY; OBIIJEHHE METOOJOTHYECKAME YMEHHIMH;
IIPMMCHEHHE 3HAHHH IIPH OObSACHEHHH GHONIOrMYECKHX IPOLECCOB, IBIECHHH, a TAKKE PELICHAN
KO/IM9ECTBEHHBIX M KAa4ECTBEHHBIX OMONOrmYeckux 3amad. Kpome Toro, Kypc HampaBleH Ha
PasBHTHE Da3NUYHBIX OOWNEYydeOHBIX YMEHMH M CIOCOGOB JEHCTBHI: MCIOJIB30BATh
GHOJIOTHIECKYI0 TEPMHHOJIOTHIO; PacIO3HABAaTh OGBEKTHI KHBOM TIPUPOALI IO ONHCAHHIO H
PHCYHKaN; 05bACHATD GHONOTHYECKME NPOLECCH M ABJNEHHMS, HCTONB3YS PA3IMYHEIE CIIOCOBHI
npeAcTaBieHHs uHpopmamum (Tabnuma, rpaduk, cxema); YCTaHABIMBATH [IPUIUHHO-
CIENCTBEHHBIC CBS3H; MPOBOJUTh AHATN3, CHHTE3; (GopMyIHpOBaTh BBIBOABI, pELIATH
Ka4CeCTBEHHBIE M KOJMYECTBEHHBIE OMONIOrHYECKHE 3a1a9H; UCIIOB30BATE TEOPETHIECKHE 3HAHMUS
B IIPaKTH9IECKOM NEATETHHOCTH H IIOBCEIHEBHOMN KA3ZHH.



INJTAHAPYEMBIE PE3YJIbTATHBI OCBOEHHUA ®PAKYJIBTATUBHOI'O KYPCA
«CJIOXKHBIE BOITPOCHI BUOJIOI'USs1»

JUYHOCTHBLIE PE3YJIbTATDI:
- [locTenenno BeICTpauBaTh COOCTBEHHOE [IETIOCTHOE MUPOBO33PEHHE.
— Oco3HaBaTh COBPEMEHHOE MHOrooOpasue THIIOB MHPOBO33pEHHs, OOIIECTBEHHEIX,
PEIMTHO3HBIX, AaTEUCTHIECKHX, KYJIbTYPHBIX TPaIUIldi, KOTOpPHIE OIPEAEISIOT pa3HbIE
0CLECHEHHT NPOTCYOAIINETCe B MUDE.
— BripabaThiBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHEIE XXM3HEHHBIE BOIIPOCHL, KOTOPHIE CTABUT
JIMIHBIH )KU3HEHHBIN OIBIT.
—Y9UTHCA UCIONB30BATh CBOM B3TJIAABI HA MHP A/ OOBSICHEHHS pa3InIHbIX CUTYaHi, PEIICHASL
BO3HMKAIOIMMX MPOOIEM U U3BIIEUCHUS )KAZHEHHBIX YPOKOB.
-Oco3HaBaTh CBOM HHTEPECH], HAXOAUTH U U3y4aTh B ydeOHHKAX II0 pa3HBIM IIpeIMETaM MaTCpHal
(¥3 MakcuMyMa), IMEIOMU# OTHOIIEHHE K CBOUM HHTEpecaM.
- [IpnobpeTaTh ONBIT y9acTHA B JeNIaX, IPHHOCSAIINX IOJIb3Y JIFOISM.
-YUuTBCS CAMOCTOSATENBHO BHIOMpaTh CTHIb NOBENCHHWS, IIPUBBIYKH, OOECIedHBaIOIIHE
GesomacHbI 00pa3 XM3HM U COXpPaHEHHE 3IOPOBbS — CBOETO, a TaK ke ONU3KUX JIoAed H
OKPYXarOIHX.
-Y9UTECS CaMOCTOATENBHO IPOTHBOCTOATH CHTYAIHAM, IIPOBOIMPYIOIMM Ha IIOCTYIIKH, KOTOPEIE
yTpOXKaroT 6€30MacCHOCTH U 3TOPOBBIO.
-BeibHpaTs MOCTYNIKH, HalleleHHEIE HAa COXpaHeHHe W OepeXXHOe OTHOINEHHE K IPHPOJE,
0C00€HHO XMBOHM, M30eras IPOTHBOIIOJIOXHBIX MOCTYIKOB, MOCTEIIEHHO YYach M OCBaHBas
CTPATEruio pallMOHAIBHOTO MPHPOAOIOIL30BAHHUA.
-Yuutecs yOexpaTh Apyrux Jmoxeid B HEOOXOMMMOCTH OBJIAJCHHA CTpaTeTHEH pallHOHAIBHOIO
IPHPOAOIIOIH30BaHU.
-Hcrionp30BaTh 3K0J0THYECKOE MBIINUIEHHE IS BRIOOpPA CTPATErHH COOCTBEHHOTO ITOBEAEHHS B
Ka4eCTBE OTHOU U3 IEHHOCTHBIX YCTAHOBOK.
METAIIPEJMETHBIE PE3YJIBTATBI:
PerynaTaeabie YY/:
-CaMOCTOSITEILHO ONpEAENATh IIENH, 3aJaBaTh MapaMeTpsl M KPUTEPHH, MO0 KOTOPHIM MOXHO
ONIPENIENUTD, YTO IEIb JOCTUTHYTA.
-OneHuBaTh BO3MOXHBIE IOCICICTBHUS IOCTIDKCHHS ITOCTABJCHHOM ILEMH B JeITEIHLHOCTH,
COOCTBEHHOH XHM3HH M )KH3HH OKPYKAIONIMX JIOJEH, OCHOBBIBASCH Ha COOOPaKEHMSX ITHKU H
MOPAJIH.
-CramaTy z ¢CpMynMpoBaTE COOCTBEHHBIE 33dadd B OGpa3oBaTeNLHOM AEATENLHOCTH M
XM3HEHHBIX CHTYaIIHsX.
-OlLleHHBaTh PECYPCHI, B TOM YHCIIE BpEMsl B JPYTHe HEMATEPUAIBHBIE PECYPCHL, HEOOXOUMBIE
JUIS TOCTHKEHUS TIOCTABJICHHOM 1eTTH.
-Bri61pats myTh JOCTIDKEHUS ETH, [UTAHAEPOBATH PEIEHHE TOCTABIEHHEIX 3149, ONITUMH3HPYS
MaTepHaIbHbIE H HeMaTepHalIbHbIE 3aTPaThL
-Opranu3oBeiBaTh 3(QGEKTHBHEIH IOMCK PECYpCOB, HEOOXOAMMEIX [UIA  JOCTHXKEHHS
[IOCTaBJICHHOM NEIH.
-ConocCTaBIIATh MOTYy4EHHBIH Pe3yNIbTaT AESATENBHOCTH C IOCTABIEHHOM 3apaHee IeTIbIO.
Ilo3aaBaTeasanie YY/I:



-Hmnmom“mmﬂnmmnmum
Pa3BEPHYTEIH HHGOPMANMOHHEIH IOHCK H CTARHTE Ha €ro ocHoBe HOBHE (yuyebHHeE =
ITO3HABATE/ILHEIC) 3a1a9H.

-Kpurngecku onenusars u HHTCPIPETHPOBATh HHGOPMAIHAIO ¢ pa3HEIX MO3AIHH, pacO3HABATH
4 QHKCHpOBaTh HPOTHBOPEYHS B MHYOPMAIMOHHEIX HCTOYHHKAX,

-Acnonk3oBares  pasmuunkie MOJICTIBHO-CXEMATAYECKHE  CPEACTBA IS NpeICTaRICHAS
CYIIECTBEHHBIX CBA3€H H OTHOLICHHIA, a TaKKe TIPOTHBOPEYHH, BLIABIEHHBIX B HH()OPMAIIAOHHBIX
HCTOYHHUKAX.

-Haxomuts u npuBoguts KPUTHIECKUE apTyMEHTEI B OTHOIIECHUH JEHCTBUMN 1 CYXXIICHHH PYyToro.
- CIIOKOMHO M pasyMHO OTHOCHTHCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOWIEHHH COGCTBEHHOIO
CYXICHHS. PACCMATPHBATE HX KaK PECYPC COGCTBEHHOrO DPa3BUTHS.

- Bexomuts 3a pamxu y4ebHOro mpemMera u OCYWICCTBILATh IEJICHANPABICHHBIA ITOMCK
BO3MOKHOCTEH IS ITUPOKOTO nepeHdca CPEICTB U CIIOCOOOB NEHCTBHY.

-Brictpaubarts MHIMBUAYAILHYIO 06pa3oBaTenbHyo TPacKTOPHIO, YYHUTHIBAas OTPAHHYEHMS CO
CTOPOHBI IPYTHX YYaCTHHKOB M PECYPCHEIE OIpaHUYIECHUS.

-Mensts  u  ynpepxusars PasHbIC  NOSMIMM B  NO3HABATENBHOM  JIESTEIIBHOCTIL
KommynnkaruBHbIe YVYI:

-OcymecTBusaTs ZCIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK H CO B3POCIBIMH (KaK
BHYTpH 00pa3oBaTensHoiM OpraHHM3any, Tak W 3a ee Ipegenamu), HOA0UpaTh MapTHEPOB jisi
A€I0BOM KOMMYHHKAIMHM HCXOASA H3 COOOpaXKeHHM pe3yIbTaTHBHOCTH B3aUMOJICHCTBHA, a He
JIUIHBIX CHMIIATHH.

-IIpu ocymectBiennn TpyNIoBo# paboTel GBITH Kak PYKOBOZHTEIIEM, TaK U WIEHOM KOMaHIEI B
PasHBIX POJIsX (TeHEepaTop HieH, KPUTHK, HCHOIHHTE/Ib, BHICTYMAOUIAH], SKCIIEPT H T.1.).

- KoopmuuupoBats w BRmOMHATE paboTy B ycioBHsX PCAIBHOr0, BHUPTYAILHOTO M
KOMOMHHMPOBAHHOTO B3aUMO/ICHCTRHA.

-PasBepHyTo, MormYHo ¥ TOWHO H3lIaraTh CBOI TOYKY 3PEHHS C HCIOJIB30BAHHEM aJIeKBaTHBIX
(ycTHEIX B IHCEMEHHBIX) SI3BIKOBRIX CPEICTR.

-PacnosnaBars koH®DIHKTHO-reHHEIE CHTYalluyl ¥ TIPEJOTBPamaTh KOHMINAKTHL 0 MX aKTHBHOM
¢asp1, BeICTpamBat ACTIOBYI0O H 06pa3oBaTebHYIO KOMMYHHKAITHIO, U30€eras JIHYHOCTHBIX
OLICHOYHBIX CYXK/ICHUIA.

INPEAMETHBIE

B pesynsrare npoxoxmenus TIpOTpaMMBI Kypca obydarolmuecs RaygarTes:

(] OCHOBHBEIM MTOHATHIM MOJICKYJIIPHOM OHOJIOTMH, THTOIIOTHH H TE€HETHKH;

[J anroput™am pemenus 3a1ay; :
[J petmars 3amauu o nuTOIOTMH

U pemars 3a1a4u 1o reHeTrke 6a30Boro YPOBHS M HOBBILIEHHOTO.
[ peiilalb saiadii MOTCKYTSIPHONR GHOIOTHE 6a30BOTr0 ypOBHS M HOBBIMIEHHOTO
[J 0606mats 1 npuMeHsTE 3HAHNS o KJICTOYHO-OPTraHM3MEHHOM YPOBHE OPraHU3AIHH SKH3HH.

LI comocraBasTe 6GHONOrMueckue OOBEKTEL, MPOLECCH, SBICHH, NPOSBIAIONIAXCA Ha BCex
YPOBHSX OpraHH3alMH KU3HH.

U ycranaBmHBaTh HOCIEA0BATEIBHOCTS bronormueckux 065eKTOB, IIPOLIECCOB, SBICHHMIA.

U npuMeHATs 6HOMOrnuecK e 3HaHHS B IPAKTHYECKHX cmyaupmx(npaKmKo-opneHmpOBaHHoe
3a7aHue).

d pa6OTaTB C TEKCTOM HJIH PHUCYHKOM.



0 HCHonb3CBaTL 061.'11/16 HIPHUCMbI pa60T1>1 C TECTOBLIMH 3aJaHWAMU pa3J'II/I‘IHOI7I CJIOXKHOCTH,
OpPHEHTHPOBATHCA B POIrPaMMHOM MaTrepualic, YMEThb YE€TKO (I)OPMYJII/IPOBaTB CBOH MBICTTH

ToJry9aT BO3MOXKHOCTh HAYIHTHCS:

* OpraHM30BHIBATH M IIPOBOJMTH HHIMBHIYAIbHYIO HCCIENOBATENBCKYIO ACATEIBPHOCTD IO
61OJIOTHY (MITH pa3pabaTEIBaTh HHAUBHLYATBHBIH IPOEKT):

« BBIIBHTaTh THIOTE3Bl, IIAHHPOBATH paboTy, OTOMpaTh W IpeoOpa3sOBHIBATH He00X0MMYIO
MH(OPMAIIHIO, MPOBOTUTH SKCIIEPHMEHTHI, MHTCPIPETHPOBATD PE3yNbTATHI, ACHATh BLIBOAEL HA
OCHOBE TIOJTy9eHHBIX PE3yIbTATOB, IIPE/ICTAB/IATH IIPOJYKT CBOHX HCCIIE/IOBAHHH;

* IIPOrHO3MPOBATh MOCHEACTBAA COGCTBEHHBIX HCCICNOBaHMA C y4eTOM STHUCCKHMX HOPM U
SKOJIOTHYECKHX TpeOOBaHHUN;

* BBIAEIATH CYINECTBEHHBIE OCOOCHHOCTH XHU3HCHHBIX IUKIIOB HpeAcTaBUTENEH PasHBIX OTACIIOB
PACTEHHMIA ¥ THIIOB XHBOTHBIX; H300paXkaTh UHKIEI PA3BUTHS B BUJIC CXEM;

 aHAIM3UPOBATh M HCIONB30BATh B pENEHAM Y9eOHBIX M HCCIEJOBATEIBCKHX 3a1ad
AHGMOPMAIIHIO O COBPEMEHHBIX HCCIIEHOBAHMAX B GHOIOTAH, MEUIMHE U SKOIOTHH;

* apryMeHTHpPOBATH HEOOXOIMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COLMOryMAHWTapHOTO
3HAHUA B 3MOXY HHPOPMATMOHHOH IMBHIH3AIINY;

 MOMENIMpOBaTh M3MEHEHHE DJKOCHCTEM ION BIMSHHEM Ppa3iM9HBIX TIpPYIII ¢axTopoB
OKpYy>XaloIen cpeabl, ’

* BBIBIATh B IIPOIIECCE HCCIENOBATENBECKON IEATENBHOCTH IOCIEACTBHA AHTPONOTCHHOIO
BO3/IEHCTBHS Ha SKOCHCTEMBI CBOETO PETHOHA, IPEUIaraTh CocO0bl CHIDKEHMS aHTPOIIOTEHHOI0
BO3/ICACTBHS Ha 3KOCUCTEMBI;

* HCIIOJIB30BATh NIPHOOpPETEHHEIE KOMIIETEHIINM B IIPAKTHIECKOH NESATEIBHOCTA 1 MIOBCETHEBHOM
XW3HU U1 NPHOGPETEHHs ONBITA AEATENBHOCTH, IPeIIIECTBYIOMEH poeCCHOHABHOH, B
OCHOBE KOTOPOM JIEKHT GHOTOTHA KaK yIeOHBIH Ipe/IMET.

COJIEP)KAHUE ®AKYJIBTATHBHOI'O KYPCA « CIOKHBIE BOITIPOCHI
BHAOJIOTHHN»

Beeoenue — 2 uaca

BHosOTHs - Hayka O H3HHM M e¢ 3akoHoMepHoCTsX. Ilpeamer, 3ajatd, METOJB! H 3HAUCHHC
6uonorun. OCHOBHBIE TIPA3HAKH XHBOT0. OIpe/ierieH e TOHATHS KU3HBY. Y POBHH OpraHA3alliy
JXHBOH MaTepH X IPUHITUTIB X BEICHEHU.

Pazden 1. <Monekyn1apHan 6uonozus» - 5 4acoe

Xumuueckuii cocmag kiemxu. Heopzanuueckue éewjecmea. Heopranudeckue BEMECTBA U HX POJIb
B JKH3HEIEATELHOCTH KIETKH. BoJia B KIIeTKe, B3aMMOCBSI3b €€ CTPOCHHS, XAMIIECKIX CBOHCTB
¥ GHOTOTMYECKOH POITH. OcMOTHYECKOe IaBIEHHME H TYprop B KieTke. BydepHsie cuCTEMBI
KJIETKH. :

Xumuveckuii cocmag xiemxu. Yzneeoowl. Jlunuovl. YTI€BOABl B XXU3HEACATCIIBHOCTH pacTeHui,
UBOTHBIX, TpU6GOB U GakTepuil. BHOMOIMMEDEL - OJHMCAXapU/IBI, CTPOCHUC U Guoyormaeckas
poite. JKMpEI 4 TMIHIEL, OCOOEHHOCTH MX CTPOCHHS, CBA3aHHEIE C (G YHKIHOHATFHOM aKTHBHOCTBIO
KJIETKH.

Xumuveckuti cocmag xnemku. benxu. Bruononamepsl — 6enku. JleHaTypanus ¥ peHaTypaius —
GHOJIOTHUECKHAI CMBICT M 3HadeHHe. MEPMEHTH, KX pOdb B OOECIEYCHHH IIPOIECCOB
XKHU3HEAEATEIbHOCTH.



Xumuueckuii cocmae xnemxu. Hyxneunoevie xucaomel. HyKiIeMHOBBIE KHCJIOTHI, HX DOJIb B
wietke. Ctpykrypras opranusanus J{THK. Camoynsoenue JIHK. PHK, ee Buasl, ocoGeHHOCTH
cTpoeHus U GpyHkimonnpoBaHusi AT® — OCHOBHOM aKKyMYJITOp 3HEPTHH B KJIETKE.

Pazoen 2. «lluTonoras. Kierka kak 6Hotorudeckas cacrema» -11 gacos

CoBpeMeHHasi KJIETOYHAsA TEOpHs, €€ OCHOBHHIC IIOJIOXKEHHSA, pPOIb B (GOPMHPOBAaHHH
COBPEMEHHOM €CTeCTBEHHOHAYJHOM KapTHUHHI Mupa. Paseutne 3HaHmit o xietke. KierodHoe
CTpO€HHEe OpPraHU3MOB — OCHOBA €JUHCTBA OPTaHUIECKOT0 MUPA, JOKa3aTeIbCTBO POJICTBA JKHBOK
TPUPO/IEI

Msuoroo6pasue xietok. I[IpokapuoTsl u SykapuoThl. CpaBHUTENbHAs XapaKTEPHCTHKA KIIETOK
pacTeHMid, JKUBOTHEIX, OaKTepHii, TpUOOB.

XuMHYECKHMH COCTaB KIETKH. MaKpo- ¥ MHKpPOJJIEMEHTHI. B3auMOCBs3b CTpoeHUs ¥ QyHKIMHA
HEOPraHMIECKHX H OPTaHMYECKUX BEINecTB (OeIKOB, HyKJIEMHOBBIX KUCTIOT, YTIEBOAOB, IUIIH/IOB,
AT®), sxopilitha B cOCIaB KIETKA. POJIb XMMHYECKUX BEIIECTB B KIIETKE U OpraHU3Me 9eI0BEKa.
Crpoenne kieTku. B3anMocBs3b cTpoeHHS B QyHKIMI JacTel U OpraHOUAOB KIETKH — OCHOBA €€
nenoctHoctd. O6MeH BemEeCTB M NPEBpAlllCHHS SHEPrUHM — CBONCTBA JKHUBEIX OpPraHM3MOB.
DHepreTudeckuii 0OMeH W ILTACTHYeCKHH OOMEH, HX B3aUMOCBs3b. CTaZuy 3HEPreTHYECKOro
obmena. bpoxenwe m gpixanme. DotocuHTe3, ero 3HadeHHe, KocMHdYeckasd poib. dasbl
¢dorocuHTe3a. CBeTOBBIE H TEMHOBBIE peakIlnK POTOCHHTE3a, UX B3aUMOCBA3b. XeMOCHHTE3. Poib
XE€MOCHHTE3UpyIoIuX OaKkTepuii Ha 3eMie.

I'enetndeckas nHpopMalusa B KieTke. ['eHBI, TeHeTUIeCKHi KOA U ero CBoicTBa. MaTpH4HEIH
XapakTep peaknuii 6uocuHTe3a. buocunTes 6eNka U HyKIEHHOBBIX KHCIIOT.

Knerka — reHetudeckas eIAHMIA XHBOTO. XPOMOCOMBI, HX CTpoeHHe (popMa H pa3Mephl) U
¢ysKIAH. YACI0 XpOMOCOM B HX BHAOBOE MOCTOSHCTBO. CoMaTHIECKHE U TTOJIOBLIC KIICTKH.
Ku3HEeHHBIH UK KIETKH: HHTep¢a3a H MUTO3. MHTO3 — IeJIeHHEe COMaTHIeCKHX KIeToK. Meiios.
®a3pr MUTO3a M Meiio3a. Pa3sBuTHE MOJIOBBIX KIETOK Y PACTEHUHU U )KUBOTHBIX. J[eneHHE KIIETKH —
OCHOBa POCTa, Pa3BUTHS U Pa3MHOXEHHS OpraHn3MoB. Pons Meito3a u MuTo3a

Jlabopamopnuvie pabomui: Nel « Hzyuenue knemox pacmeHus U #CUBOMHBIX NOO MUKPOCKONOM»

Pazoen 3. I'enemuka - 13 uacos.

Heszaeucumoe nacneoosanue npusHaxos

HacnenoBanmne npu MOHOTHOPHUIHOM CKpeIMWBaHWM. JJOMMHAHTHHIC H PELIECCHBHBIC IIPU3HAKH.
I{uToNoruuecKe OCHOBBI PACINCIUIEHHS IIPH MOHOTHOPHAHOM CKpermmuBaHuu. CTaTuCTHIeCKui
XapakTep pacmeruieHus. Pacmenienne npy BO3BPaTHOM H aHATM3HPYIOINEM CKPEIIUBAHHUH.
Hacnenoranne npu auru6puaHoM ckpeinmuBanny. HezaBucumMoe KoOMOMHMPOBaHNE HE3aBUCHMBIX
map IpU3HaKoB - TpeTHud 3akoH Menaens. Lluromorudeckue OCHOBBI HE3aBHCHMOIO
KOMOMHHUPOBaHUA Nap IPU3HAKOB.

Xpomocomnas meopus macneOcmeenHocmu. SIBIEHWE CHEIUIEHHOTO HACTENOBAHHS U
OTpaHUIeHHOCTh TpeThero 3akoHa Menpaens. 3Hagenue pabor T.I.Moprana m ero mxoiml B
H3y4eHHH SBJICHHS CLEIUIEHHOTO HacienaoBaHus. KpoccuHrosep, ero 6uororngeckoe 3Ha94CHHE.
I'enerndcckue  kaprbt  xpomocoM. OCHOBHBIE  TOJNOXKEHHS  XPOMOCOMHOM — TEOpHH
HacinencTBeHHocTd. Bxiax mxomer T.I''Moprana B pa3paboTKy XpOMOCOMHOH TEOpHH
HaCJIEICTBEHHOCTH.



TI'enemuxa nona. TlepBuuHBIe M BTOPUYHEIC MOJIOBBIC MPU3HAKK. XPOMOCOMHAS TEOpUs ONpeeNeHus
ronia. ['oMoraMeTHslit ¥ reteporaMeTHsIi noi. HacieqoBaHue MPU3HAKOB, CLEIIEHHEIX C TIOJIOM.

Bzaumooericmeue annenvuvix u HeannenvHwix 2enos. HacnieqoBaHue NpH B3aUMOJENCTBUH A/LIEIBHBIX
reHos. Kogomunposanue. CBepXI0MUHHpOBaHHe. MHOXECTBEHHBIMH aJlJIeIU3M.

BsaumopelicTeie HeamnenpHeIX reHoB. KoMmmmuMenTapHocts. Dnucras. [lonumepus. MHOXeCTBEHHOE
JeHcTBUE reHOB. '€ HOTHUI KaK LIeOCTHAS HCTOPHUYECKH CIIOKMBINASICS CHCTEMA.

3axonomepnocmu  usmenyugocmuy. PeHoTunuueckas (MOAMGUKAIMOHHAS M OHTOrEHETH-YECKAs)
n3MeHuMBOoCTh. HopMa peaknmu M e€ 3aBHCHMOCTB OT reHOoTHna. CTATHCTHYECKHE 3aKOHOMEPHOCTH
MOAU(UKAIMOHHON N3MEHYMBOCTH; BapHALIMOHHEIM Pl ¥ BAPHAI[HOHHAS KPUBASL.

I'eHoTunyeckas (koMOMHATMBHAS M MYTaLMOHHAS) M3MEHYMBOCTh. MyTallMOHHAS M3MEHYUBOCT, €€
BUAEL. Myrauuu, ux npuuussl IlocnencTBus BIHAHHUS MYTarcHOB Ha OpPraHuU3M. Mephl 3allMThl OKPYXarowei
CpeABl OT 3arps3HEHHMs MyTaréHaMu. 3aKOH TFOMOJIOTHYECKMX pSIOB B HaCJ'IeIICTBCHHOI/I HU3MEHYUBOCTH.
H.M.BaBunoBa. DKCIEpMMEHTANBHOE TIOTyYEHHUE MYTALIUIA.

TI'enemuxa uvenogéexa. MeTonsl H3YYCHHS  HACIEACTBEHHOCTH YENIOBEKA: TE€HEAIOTMYECKUIA,
GIM3HELOBBIH, IUTOreHETUYECKHH, THOPUAN3ALIIS COMATUYECKHX KIIETOK.

HacniencTeennble GOn€3HM, MX pPACTIpOCTpaHEeHHe B MONYMSALMSX 4YeloBeKa. Mepsl MpoduIakTHKH
HaCJIEICTBEHHBIX 3a60IeBaHMil YenoBeKka. BpenHoe BUsHUeE aNKOTrOJI, HUKOTUHA H HAPKOTHYECKMX BEIECTB
Ha HAC/Ie/ICTBEHHOCTD Y€JI0BEKA. MeIMKO-TeHETUYECKOE KOHCYIbTUPOBaHKe. M3yueHue pooCioBHOM.

TEMATHYECKOE IINTAHUPOBAHUE

Nem\n HaumeHoBaHMe pa3e/ioB KosinuecTBo yacon ONeKTpOHHEIE
Bcero Konrponen | [IpakTuueck (1mdposrie)
ple paboTel | He paboTHI obpasoBaTe/bHbIE
peCypCEI

1 Beenenue. 2 Bubnuoreka [JOK
https://m.edsoo.ru/7f413b
38

2 Pasnen 1. MonekynsiprHas 5 2 bubmoteka LIOK
6uonorus https://m.edsoo.ru/7f413b
38

3 Paznen II. Llutonorus. Knerka 12 2 bubnmorexa 1JOK

Kak 6uosorudeckas CUCTeMa https://m.edsoo.ru/7f41
3b38

4 Pazpen III. 'enetnka’ -13 2 Bu6nmoreka [{OK
https://m.edsoo.ru/7f41
3b38

5 O6o61enne 3HaHui 2 1 ButGnmuoreka IJOK
https://m.edsoo.ru/7f41
3b38

Hroro 34 1 6




