MYHUIMIIAJbHOE 00111e00pa30BaTe/IbHOE YUpeKICHUE
«Cpennsisa mkoJia Ne 6»

YT1BepxaeHa

npuka3s 1o mkose Ne 01-11/241

oT «29» aBrycra 2023 roja
Hupekrop: N.1O. Menenuna

PaGouas mporpamma
Y4e0HOr0 Kypca 1o
BHEYPOYHOM 1esITeJIbHOCTH

«MHorooopazue opraHu4ecKoro Mupa

IUISE Y4 AIIHXCSE 113,6 KJ1acca

CocTaBUTEND:
MoctoB AHartonuit Hukomaesuu
YYUTENIb OMOJIOTUH

r. FaBpuiios- 5SIm 2023



IHosicHuTEIbHASA 3aAIIUCKA

Pabouas mnporpamma mo Owuosioruu Kypca «MHOTooOpasue OpraHu4eckoro MHpa»
npenHazHaueHa Juis oOydarormmxcs 11a,6 kiacca o0mieo0pa3oBaTeIbHOM IITKOJIBI.
Pabouas npozpamma cocmaenena Ha 0cHoge cnedyiouux 00KyMeHmog:

VYueOuspnii uian MOY CII Ne6 na 2023-2024 yqeOHBINM T0/, YTBEPKIACHHBIN MPUKA30M
Ne 01-11 /241 ot 29.08.2023 .
Kupuienko A.A. buonorus. COOpHUK 3a1a4 10 reHeTHKe. ba3oBbIii, TIOBBIIICHHBIH, BEICOKUI
ypoBHH EI'D: ydyeOHO-MeTommueckoe mocobue /A.A. Kupunenko. — U3n.4-e. -PoctoB w//I:
Jlernon, 2012. -232, (1) c. — (I'oroBumcs x EI'D.)
Kupniaenko A.A. MonekynsipHas 6uosnorusi. CoopHuk 3agad no noaroroske k EI'D: ypoBHu
A,B,C: yueOHO-MeTommueckoe mocooue /A.A. Kupunenko. — U3a.2-e. -Poctos w/Ml: Jlernon,
2012. -136, (1) c. — (T'otoBumcs k EI'D.)
Kupuniaenko A.A., KonechukoB C.U. buonorus. 10-11 kmaccel. TemaTudeckue TeCTHI.
[Tonroroka k EI'D: 6a30BbIi, MOBHINIIEHHBIN, BEICOKUN ypoBHU. M3nanue 4-e, mepepaboTaHHOE
U JIONOJIHEHHOe: YydeOHo-meToauueckoe mnocobue. -PoctoB u/M: Jlermon, 2012. -384c. —
(I'otoBumcs k EI'D.)

Kypc «MnorooOpa3ue opraHMyeckoro MUpa» OXBaThIBA€T OCHOBHbIE pazfenbl «I eHeTHkay,
«MounekynsipHas OUOJIOTHs», «IKOCUCTEMBI U MPHUCYIIHE UM 3aKOHOMEPHOCTH» U «IBOJIOLUS
YKUBOUW MTPUPOIBI»

N3ydyenne marepuana JaHHOTO Kypca CHOCOOCTBYET IL€J€HANpaBiICHHOM IOATOTOBKE
mKonbHUKOB K EI'D W janpHellieMy TMOCTYMJICHUIO B BbICHIME Yy4YeOHbIE 3aBEACHUS
ounosornueckoro u meauimHckoro mnpoduisa. Kypc «MHorooOGpasue OpraHUYecKOTO MHUpPay
paccunTaH Ha 34 yac y4eOHBIX 3aHATHI- | Yac B HeneIIo.

Konuenuusa npocpammel Kypca 3akioyaercs B TOM, uTo €€ pa3paboTKa cBsi3aHa C
pa3pabOTKO# CHCTEMBI CIIEITUATU3UPOBAHHON TOATOTOBKHU (MTPOPHIHLHOTO OOYUESHHS) B CTAPIINX
KjlaccaXx M HallpaBJCHO Ha peaju3ali0 JHYHOCTHO - OPUEHTHPOBAHHOIO IIpoliecca, MpH
KOTOPOM  MaKCHUMaJbHO  YYMUTBHIBAIOTCS  HMHTEPECHl, CKIOHHOCTH, U  CIIOCOOHOCTHU
cTapuiekiaccHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCSA HE Ha NPHOPHUTETE COJEpXaHHs, a Ha
MPUOPUTETE OCBOCHUS YUYalIUMHUCS CIOCOOOB JEeHCTBUIM, HE HaHocs yuepd camomy
COJICP)KaHUIO, T.€. PA3BUTHIO MPEIMETHBIX M MEXIPEIMETHBIX KOMIETCHIMH, YTO HAXOIUT
OTpa)k€HHE B KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepuanax EI'D.

Axmyanbnocmey yMEHUS peuiath 3aJadd Mo OHOJOTMU  BO3pAacTaeT B CBA3H  C
BBenenueM EI'D mo Ouosoruu, a Takke C T€M, 4TO HEOOXOJIMMO NMPUMEHATh 3HAHUSA Ha
npakTuke. KpyKok TeCHO CBs3aH ¢ ypokaMu oOImieil OMOJIOTHU U COOTBETCTBYET TPeOOBaHUSAM
['ocynapcTBeHHOTO CTaHAapTAa.

Pemenue 3a1a4u no OuoNOTHM JIAeT BO3MOYHOCTh Jydie MO3HATh
(dbyH1aMeHTalIbHbIE 0o0eOnoIoTHYecKie  MOHSATHUS,  OTPAKAWIIWE  CTPOCHHE U
(GYHKIIMOHUPOBaHUE OHOJOTHYECKHUX CHCTEM Ha BCEX YPOBHSAX OpPraHU3alliU >KU3HHU.

Pemenune 3amad mo 6MONOTHM MO3BOJSET TaKXkKe YyrIIyOUTh W 3aKPENUTh 3HAHUS IO
paznenam obmelt  Omomoruu. OrpoMHYI0O BaKHOCTh B HEMPEPHIBHOM  00Opa3oBaHUH
IpUOOPETalOT  BOMPOCHl  CaMOCTOSITEbHON  pabOThl  yYaluXcCsl, yYMEHHE  MBICIHUTH
CaMOCTOSITEIBHO M HaxoIuTh pemeHue. Co3naroTcss yCIOBHsS JUISl HMHIUBHUIYAJIBHOU H
rpynnoBoi  ¢GopM JedTenbHOCTH ydamuxcs. Takoe couetaHue  JByX (GopM OpraHu3aliu
CaMOCTOSITENIbHOW ~ pabOThl Ha ypoKaX aKTUBM3MpYeT cHaOblX ydJalmuxcs U JIaeT
BO3MOKHOCTh (P QepeHnpoBaTh MOMOIIb, CIOCOOCTBYET BOCHUTAHHUIO B3aUMOIIOMOIIU U
koiiekTuBu3Ma. Co3maer TakkKe YCIOBUS JUIi  OOyYeHHMs Y4YalIuXcsl CaMOKOHTPOJIIO U
caMooIleHKe. DTo (OpPMHUPYET TBOPUECKOE OTHOIIEHHWE K TPYyAy BaXXHOE Ui 4YelloBeKa
moboi mpodeccun U ABISAETCS BAXKHBIM YCIOBHMEM YCIIEIIHOTO, KAYECTBEHHOT'O BBIMIOJHEHUS
UM CBOMX OOs3aHHOCTEM.

Ocooennocmamu npozpammel Kypcea sBISETCS TECHASI CBSI3b €r0 COAEPIKAHUS C YPOKaAMU
oOmelt Owonornu U cooTBeTcTBHE TpeboBaHusM [ocymapcTBeHHoro crangapra. I[logbop




MaTepUaJIOB JJIsl 3aHSITUN OCYIIECTBISETCS HAa OCHOBE KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX
3aJlaHUl, HaIpaBJICHHBIX Ha  pa3BUTHE TPEX YpOBHEH OOYYEHHOCTU: PENPOIYKTHBHOTIO,
IIPUKJIAHOTO U TBOPYECKOTO.
Ienvio kypca asnaemea:
OO6oOuienne, cucTeMaTH3alMs, pACIIMPEHHEe W YIIyOJeHWe  3HAaHWW  ydalluxcs,
aKTyaJlM3allis HAaBbIKOB pEIIeHUs OWOJIOTMYECKUX 3aJad Pa3IMYHBIX TUIIOB IO TEMam
«enernkay, «MomnekynspHas OHOJOTHS», «OKOCHCTEMBl W  MNPUCYIIHE WM
3aKOHOMEPHOCTUY», «DBOJIOIHUS KUBOU MPUPOILD» IS MOATOTOBKU K crnade EI'D mo
ouosoruu.
3adauu:
1.®opmupoBaTh CUCTEMY 3HAHUMN MO TJIABHBIM TEOPETUYECKUM 3aKOHAM OMOJIOTHH.
2.CoBeplLIEHCTBOBATh YMEHHE pellaTh OHOJIOTUYECKHE 3aJjaud PEenpoayKTUBHOTO,
MIPUKIIATHOTO ¥ TBOPUECKOTO XapakTepa
3.Pa3BuBaTh KIIOYEBBIE KOMIIETEHIIMH: YIEOHO - IO3HABaTeNbHbIE, NH()OPMALIMOHHBIE,
KOMMYHHMKAaTHBHBIE, COLIMATIbHBIE.
4.Pa3BuBaTh OMOJOTMUYECKYI0 HHTYMIIMIO, BHIPA0OTATh ONpPEAETICHHYIO TEXHUKY, YTOOBI
OBICTPO CHPABUTCSA C MPEUIOKEHHBIMU 3K3aMEHAIIMOHHBIMU 3a/IaHUSIMU.

Bnazooapa xypcy no Ouonocuu vinoinaemcsa HeCKOIbKO QYHKYuUL:

1. TlomnepxuBaeTcs u3yueHrue OMOJIOTHU Ha 3aJaHHOM CTaHIapTHOM ypoBHe. Kypc
«MHoTr0o00pa3ue OpraHu4ecKoro MHpa» MOMOTaeT 3aKpernuTh U YrIyOuTh YPOBEHb 3HAHUH IO
OMOJIOTHH, TPUMEHHUTD 3TH 3HAHUS IMYTEM pEIIeHUs] OMOJIOTUYECKUX 3a]1ay.

2. OcymecTBisieTcsl JIMYHOCTHO-OPHEHTHUPOBAHHBIA MOAX0 B 00yueHHHu. To ecTb
YUUTBIBAIOTCS MHIUBUAYAIbHBIE CKIOHHOCTH U CIIOCOOHOCTH Y4YaIllMXCsl U CO3AAIOTCS YCIOBHUS
111 00y4eHHUs UX B COOTBETCTBUH € PO ECCUOHATBHBIMI HHTEPECAMH.

Cmpykmypa npozpammo.

Conepxanue HporpaMMbl BKIIOYaeT 4 OCHOBHBIX pa3jena: pelieHHe 3a1ad 110
MOJICKYJISIPHOW OWOJIOTMH, pelIeHHe 3a/1ad 10 T'eHETHKe, PEeIIeHHe 3ahad MO SKOJIOTHH U
9BOJIIOIMM OPraHWYECKOTO MHUpA JaHHBIC Pa3[elbl ACIATCS Ha TEMbl, M KakIas TeMa Kypca
SBIISIETCS IPOJAOJDKEHUEM Kypca Ouonorun. OCHOBHOW THI 3aHATHH - pakTukyM. [ Hanboee
YCIEITHOTO YCBOGHHSI MaTepHala IUIAHHPYIOTCS pa3iudHble (GOPMBI PabOTHI C yJaIlIMMUCS:
pa3HooOpa3Hble (OPMBI pabOTHI C TEKCTOM, TECTAMH, BBIIIOJHEHHE TBOPYECKUX 3amaHuid. s
TEKYIIEro KOHTPOJS Ha KaKIOM 3aHSATHU YJallUMCS PEKOMEHIyeTcs CepHs 3aJaHHid, 4acTh
KOTOPBIX BBITIOJIHACTCS B KJacce, a 4acTh - JIOMa CaMOCTOSATENBHO. /[l HTOroBOro KOHTpOJIS
NPOBOAMTCS — 3a4eT 1Mo Kypcy «MHorooOpasue opranmdeckoro mupa». Kypc peamusyer
KOMIIETCHTHOCTHBIM,  JISTEIbHOCTHBIH M  HMHAWBUAYAIBHBIH  MOIXOJX K  OOy4eHHIO.
JleATEeNbHOCTHRIA TOAXOJ] peaju3yeTcs B IpoIecce IMPOBEACHUS CaMOCTOSTEIBHBIX U
NPaKTHYECKUX paboT ¢ ydJalMMHCS, COCTaBIsS€T OCHOBY Kypca. JlesTenbHOCTh yduTess
CBOJHUTCS B OCHOBHOM K KOHCYJIBTHPOBAHHUIO YUallUXCs, aHaIM3y H pa3dopy Haumboiee
pOOJIEMHBIX BOIIPOCOB U TEM.

B moarotoBke M NpoOBEJEHHWH YPOKOB JAaHHOTO Kypca HCHOJB3YETCSl  MexHOI02Us.
300pogvecbepezaioujeco 0OyueHus U B0CNUMAHUA: CO3JJaHME TICUXOJOrMYeckoro komdopra,
CaHUTapPHO-TUTUEHUYECKUX YCIOBUH, IBUTAaTEIbHOW aKTUBHOCTH U APYIMX KPUTEPHUEB, KOTOPHIE
BIIMSIIOT Ha YCHEITHOCTh B 00Y4YEHUH.

Dopmoit omyEmHOCIU NO U3YYEHUIO KYDCA MOMHCEm Dblmb:
¢ CocraBieHre OMOJIOTHYECKUX 3aj1ad, KpOCCBOPIOB, CO3/IaHUE MPE3CHTAIlUN, TI0 TeMaM;
¢ 3auéT 1O peIIeHHUIO 33/1a4 0a30BOTO YPOBHSI U MOBBIIIEHHOTO;
¢ KoHTpomnpHas paboTa Mo pelieHuto 3aaa4 no marepuainam Exunoro ['ocynapcTBeHHOTO
sk3ameHa 1o ouosoruu 2023 rona (3amanus 1 u 2 4actH);




B mpouecce ocBoeHust mporpaMMel, 00y4aromuecss CMOTYT POBEPUTHh YPOBEHb CBOUX
3HAHUH MO PA3IUYHBIM pa3zieiaM IIKOJBHOTO Kypca OMOJIOTHH, a TAKXKE MPOMIyT HEOOX0IMMBIN
9Tal NOATOTOBKHU K €IMHOMY I'OCYJapCTBEHHOMY 3K3aMEHY.

CHCTEMA ONEeHHBAHAA TKIAMEHATHONHOI FBE'DT.I:I o GHOJI0THH

[lpapunenoe EBenOnHeHWe KamI0ro w3 zagzammid 1, 3, 4 5 9, 13
ouennsaeTca | Oannom. 3ananHe CUMTAETCH BRINOIHEHHLIM BEPHO, €ClH OTEET
JANHCAH B Toil hopMe, KOTOPAR YKA3AHA B HHCTPYKUHH N0 BRINOTHEHHID 3A1aHHA,
H NOMHOCTEK COBMAMAET C YTANOHOM OTBETA.

[lpasunenoe BRINONHEHME Kawaoro W3 samammit 2, 6, 10, 14, 19, 21
ouenngaeTca 2 Gannamu. 3anauHe CUHTAETCA BRINONHEHHEIM BEPHO, €CNIH OTEET
JanucaH B Toil fopMe, KOTOPas YKa3iaHa B HHCTPYKLHH N0 BRIMOITHEHHK 33JaHHA,
H NOIHOCTER COBMANAET C ITANOHOM OTBETA. KAMILI CHMBON B OTBETE CTOHT HAa
CBOEM MECTe, NHIIHHE CHMBOIL B OTBETE OTCYTCTRYHOT. | Gann BriCTaBnseTcH,
ecnH Ha moOoil 0oHON NOIMUMH OTBETA 3aNHCAH HE TOT CHMBOJ, KOTOPLIi
npeacTaRneH B dTanone oTketa. Bo Beex apyrux cnyuasx ewcrasnserca () fannos.
Ecn# konH4ecTBO CHMBOIOE B OTBETe OONbIIe TpeDyeMoro, BhICTARNAESTCH
{0 DannoB BHE 33aBMCHMOCTH OT Toro, OLUIH TH YEa3aHel Bee HeolXOgHMLE
CHMBOILI,

[lpasunenoe BRINONHeHHE Kaxkaoro Wi samammit 7, 11, 15, 17, 18, 22
oueHnBaerca 2 fannamu. 3anaHHe CUMTAETCH BRINMOIHEHHEIM BEPHO, €CNIH OTBET
JANKHCAH B Toil hopMe, KOTOPAR YKA3AHA B HHCTPYKUHHA N0 BRNOMHEHHID JA1aHHA,
Ka#Ii CHMBON NPHCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT HIIHHE
caMBonkl. [lopagox 3anHcH CHMBONOE B OTBETE 3IHa4YeHHs He Mmeer. | Gann
BRICTARMIAETCH, €CIH TONBKO OJOHH M3 CHMBOIOB, YKA3aHHRIX B OTBETE,
HE COOTBETCTBYET JITATNOHY (B TOM HHCIE ecTh OJHH NHIIHHI CHMBOI Hapagy
C OCTANLHEIMH BEPHEIMH) HIH TONLKD OJHH CHMBOJ OTCYTCTBYET; BO BCEX APYIHX
cny4asx BeicTasnsercs () Gannos.

[lpasunenoe BRINOAHeHHe Kaxaoro w3 3agasnit 8, 12, 16, 20 ouennsaetca
2 fannamu. 3aaHHE CYHTAETCA BRITIOIHEHHRIM BEPHO, £CIH OTBET IAMHCAH B TO
(popMe, KOTOPaA VE3IaHA B HHCTPYKUMH MO BRIMOIHEHHK IAJaHHN, H NOIHOCTE
COBMAJAET ¢ ITANOHOM OTBETA. Ka¥ILIl CHMBON B OTEETE CTOMT HA CBDEM MECTE,
MHINHHE CHMBOJLL B OTBETE OTCYTCTEYIOT. | fann BecTaBnsercs, ecn Ha He Gonee
YeM JBYX MOIHUHAX OTEETA 3ANHCAHLI HE TE CHMBOIL, KOTOPLIE NPeacTaBlieHkl
B 3Tanone oteera. Bo Bcex apyrux crnykasx seictaingerca (0 Gannos. Ecam
KOIHYECTEO CHMBOJIOE B OTBETE NMPEBLIUAET KOAHYECTEO CHMBOIOE B ITANOHE,
T0 §ana 3a OTEET YMeHBIIASTC Ha |, HO He MoXeT CTaTk MeHbe ().

B yacTu 2 BhINIONHEHUE KaXK0T0 U3 3a1aHuil 23—29 orieHnBaeTcsi MakKCUMAaJIbHO B 3 Gasuia.
OOmuii MakcuMalIbHBIN TIEPBUYHBIN 0aJUT 32 BBINOJHEHHE BCEl SK3aMeHallMOHHON paboThl — 59.



Ilnanupyembie pe3yibTaThl 0CBOCHHUS Y4eOHOI0 Kypca

JIMYHOCTHBIMHU pe3yJIbTaTaMHU U3YYCHUS Kypca SIBISIOTCS CICAYIOIINE YMCHHS:
* peayM3aly STHYECKHX YCTAHOBOK 110 OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITHSIM,
MCCIICIOBAaHUAM U MX PE3yJIbTaTaM;
* IPU3HAHUS BBICOKOW IIEHHOCTH JKM3HU BO BCEX €€ MPOSBICHUSX, 3I0POBBS CBOETO U APYTHX
JFOJIEH, peasn3aliiy YCTaHOBOK 370pOBOT0 00pasa KU3HH;
* ¢(hOpMUPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJy4YE€HHE HOBOTO 3HAHHS
B 00acTi OMOJIOTHH B CBSI3U C OyayIien mpodecCHOHaIBHON AeATEIbHOCTBIO WIIH OBITOBBIMU
npo0OseMaMH, CBSI3aHHBIMH C COXpaHEHHWEM COOCTBEHHOTO 370POBBS M SKOJIOTUIECKOM
0€30I1aCHOCTH.

MeTanpeagMeTHBIMH Pe3yJ1bTATAMH OCBOCHHUS SIBJISIIOTCS:

* OBJIa/ICHHUE COCTABJISIOLUIMMH HCCIIEI0BATENbCKON U IPOEKTHOM JIeATEIIbHOCTH, BKIIIOYast
YMEHHUS BUAETH POOJIeMY, CTaBUTh BOIIPOCHI, BBIIBUTAaTh TUIIOTE3bI, JaBaTh ONPEIEICHUS
MOHATHH, KIIaCCU(PUIIUPOBATH, HAOIIOIATh, TPOBOIUTh IKCIIEPUMEHTHI, JIEJIaTh BBIBOJIBI U
3aKIJIIOYEHUS,

CTPYKTYpHUpPOBATh MaTepuai, 0ObSICHSTh, JOKa3bIBaTh, 3aIIUILATh CBOU UJIEH;

* yMEHHUE paboTaTh C pa3HBIMU UCTOYHUKAMH OMOJIOTHYECKON HHGOPMAITNH: HAXOAUTh
OMOJIOTrMYecKyI0 HH(OPMALIKIO B Pa3IMYHBIX UCTOYHHUKAX (TEKCTe yueOHMKa, HAy4HO-
MOMYJISIPHOM JIUTEpaType, OMOIOrMYeCKUX CIOBApSX U CIIPAaBOYHUKAX), aHATU3UPOBATh U
OIIeHMBaTh MH(OPMaIINIO, TPE0OPa30BbIBATh HHPOPMALIHIO U3 OJHOM (GOPMBI B IPYTYIO;

* CITIOCOOHOCTDH BHIOMPATH 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JACHCTBHSIX U MOCTYIKAX
110 OTHOILIEHUIO K KUBOW MPUPOJE, 3J0POBBIO CBOEMY U OKPYXKAFOLIUX

* YMEHUE aJICKBaTHO MCIOJIb30BaTh PEUYEBbIE CPEJCTBA Ul AUCKYCCUU M apTyMEHTAllUU CBOEH
MO3UIIMH, CPAaBHUBATh Pa3HbIC TOUKU 3PEHHU,

apryMEHTHPOBATh CBOIO TOUKY 3pEHHUS, OTCTAUBATH CBOIO MO3HIIHUIO.

IIpenmMeTHBIMHU pe3ylbTaTaMU OCBOEHUS SBJISIOTCS:
Yuenuxk nayvamcesn:

e  OCHOBHBIE MTOHITHUS MOJICKYJIIPHOW OMOJIOTUH, TUTOJIOTHHA W TCHETHKH;

e OCHOBHBIC TOHITHS AHATOMHHU, (PU3UOJIOTHU, TUTHEHBI YEJIOBEKA

e AJNTOpUTMBI PEUICHUS 3a/1a4, HE BXOISIINE B 00s3aTeIbHBI MUHUMYM 00pa30BaHUs
(6a30BOT0 ¥ TOBBIIIIEHHOTO YPOBHS CIIOKHOCTH);

e Odopmnenue 3anau Ha Equnom ['ocymapcTBeHHOM 3K3aMeHe 10 OUOJIOTHH;

Yuenux ROJIyuum 603MOMCHOCHb HAYYUUMbCA .

e Pemarp HecTaHJapTHBIE OMOJIOTMYECKHE 33JjauH, UCIOJb3Ys PA3IUUYHbIE aITOPUTMbI
peleHus;

e Pemars pacuéTHble OHOJIOTMYECKUE 3a/laud C IPUMEHEHHE 3HaHUH 10 XUMHU U
MaTeMaTHKe;

e VYcTaHaBIMBaTh NPUYMHHO-CIIEICTBEHHbIE CBSI3H, /1€1aTh 0000IIEHNS, TOTIOIHATh U
CHUCTEMATHU3UPOBATh NOJYyYECHHbIE 3HAHUS;

e [IpuMeHATH 3HAHMSI B HOBBIX M U3MEHEHHBIX CUTYaIHsIX;

e Pemars Ononornyeckue 3aayu pa3HbIX YPOBHEH CII0)KHOCTH, COOTBETCTBYIOILINE
TpeboBanusiM BY30B ecTecTBeHHO-HAYYHOTO MPODUIIS;

e [lonb30BaThCsl pa3IMYHBIMU TOCOOUAMU, CIIPABOYHOI IUTEparypoii, MuTepHer-
HCTOYHUKAMHU.



Coaepxanue nporpaMmsl
<<MHOr006pa3ne OpPraunveCcroro Mmupa»

TEMATHYECKHWM ILJIAH

Hazsanue tembl

Komuectso
JacoB

Paznen 1. «Mouekyasipaasi 0uoJiorus»

11

Tema 1. Xumuueckuii coctaB kiieTku. Heopranmdeckue BemiecTna.
XHUMHUYECKHUH COCTaB KIIETKU. YTJIEBOALIL. JIUIIUEL.

Tema 2. XUMHAYECKUN COCTAB KJIETKU. Belku.

Tema 3. Xumuueckuii coctaB KineTku. HyKIIeMHOBBIE KHCIOTHI.

Tema 4. I{uTosorus Kak HayKa.

Tema 5. CTpoeHue KIETKH U €€ OpraHoUIbI.

Tema 6. dortocunres

Tema 7. DHeprerudeckuii oOMeH

Tema 8. buocuures Geka

Tema 9. Tunsl nejieHUs KIETOK

Tema 10. Becnosioe u mosioBoe pa3MHOKEHUE.

Tema 11. OHTOTEHE3 — MHAUBUYAJIBHOE PAa3BUTHE OPraHU3MOB.
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Paznen 2.«I'eHeTuka»

[N
o

Tema 1.OcHOBHEIE TIOHATHS T€HETUKU. METOOLI T€HETUKH.

Tewma 2.3akonsl ['peropa Mengens.

Tema 3.B3auMoeiicTBHE aylIEIbHBIX T'€HOB.

Tema 4. B3anmoieiicTBie HeaJIEeIbHBIX TEHOB. KOMIUTMMEHTapHOCTS.

Tema 5.B3aunMonelicTBiE HEAJLIEIbHBIX T€HOB. ODIHCTA3.

Tema 6.B3auMoielicTBuE HeaJIeIbHBIX TeHOB. [lonmumepus.

Tema 7.XpoMocCOMHasi TEOPUA HACIICICTBEHHOCTH.

Tema 8. ['eneruka mosa.

Tema 9. 3aKOHOM€pHOCTI/I HU3MCHYHNBOCTH.

Tema 10. ['eneTuka yenoBeka

Pa3znen 3.« IBoJIOUS KUBOW MPUPOABI »

Tema 1.9Bomronus xuBoii mpupoasl. Bun. [omynsuusa. BungoobpazoBanue.

Tema 2. DBoNOIMOHHBIE TEOPUH. J[BUIKYIIIME CHUIIBI

Tema 3.P63y.]'ILTaTH OBOJIIOIMH. I[OKa?»aTeJ'IBCTBa 9BOJIFOIIUHA OPraHU3MOB.

Tema 4.Maxpossomtonus. HanpasieHust myTr 5BOJIIOLMH.

Tema S.IIpoucxoxkieHue YeIoBeKa.

Pa3nen 4.«9xocucTemMbl 1 NPpUCYIIME UM 3AKOHOMEPHOCTH»

Tema 1.9konoruueckue (I)aKTDpBI. BzaumooTHoOIIEHN OpTraHU3MOB.

Tema 2.9kocucrema, ¢€ KOMIoHeHTHI. Llenu nmutanus

Tema 3.buocdepa. Kpyrosopor Bemiects B 6nochepe. I'nmodansHbie
U3MeHeHHs B onocdepe.

Rl R O] R[]l R R R R R R~




Tema 4.9BonroIMs OPraHUYECKOro MUpa. DKOCUCTEMBI U IPUCYILIUE UM
3aKOHOMEPHOCTHU.

Tema 5.06001menue 1 NpUMEHEHNE 3HAHUN B HOBOM cuTyanuu o0 3omtoruu |1
OpPraHUYKECKOTO MUPA U IKOJOTUIECKHX 3aKOHOMEPHOCTSIX.

Tpenuposounasi padora B popme EI'D

AHanu3 padoTbl 1
UTOTO 34




COJIEPKAHUE

Pazgen 1. «Mouiexkyasipaas 6uoJiorusi» - 11 yacos

3akpenJieHue OCHOBHOI'O cO/lep KaHus TeM B X0/ie pelieHHs 0M0JI0rMYecKHX 3a/1a4:
1. Xumuueckuit cocmae knemku. Heopzanuueckue eujecmea. Xumuueckuii cocmae
knemku. Yeneeoowl. Jlunuow.

XHWMHMYECKUE DJIEMEHTHI U MX pOJb B KieTke. Heoprannueckue BemecTsa U UX pojb B
KU3HEACATEIBHOCTU KIETKU. BoJa B KJIeTKe, B3aUMOCBS3b €€ CTPOCHMS, XUMHUUECKUX CBOMCTB U
ouonormueckoir ponu. CoaM HEOPraHMYECKHMX KHUCIOT, HUX BKIaJ B oOecreyeHue
KU3ZHEJESATENIbHOCTH KJIETKM U MOJJiepkaHue roMeocras3a. MoHBl B KieTKe, MX (YHKIIHMH.
OcmoTHueckoe TaBJIeHHE U Typrop B KieTke. bygepHbie ccTeMbl KIETKH.

VYrineBoasl B IKU3HEAEATEIBHOCTU PpACTEHHH, MXUBOTHBIX, I'pUOOB U OaKTEpHid.
CrpykrypHble M (yHKIMOHAJIbHbIE OCOOCHHOCTM MOHOCAaxXapuJoB M  JHCAaXapuioB.
buononuMmeps! - nonucaxapuabl, CTPOCHUE U OMOJIOTHYECKas POJIb.

Kupsl u aunuabl, OCOOEHHOCTH WX CTPOEHUs, CBs3aHHbIE C (YHKIIMOHAJIHHOM
AKTHUBHOCTBIO KJIETKH.

2. Xumuueckuii cocmas kiemku. benku.

Opranuyeckue BeliecTBa KIeTKU. buononaumepsl — 6enku. CTpyKTypHasi OpraHu3alius
6enkoBbIX MoJiekys. CBoiicTBa OenkoB. [leHaTypauus U peHaTypauusi — OMOJOTHYECKHI CMBICI
u 3HadeHue. OYHKIMU OCNKOBBIX MOJieKyln. DepMeHTHI, UX POJib B 00ECIeUeHUH IMPOIECCOB
x)u3HeaesTenbHocTr. Knaccudukarnus GpepmMeHTOB

3. Xumuueckuii cocmae knemxu. Hyxkneunogwie kuciomel.

HyknennoBble KUCHOTHI, UX poib B KieTtke. Mcropusa uszyudenus. JHK — monekyna
xpaHeHusi HacieactBeHHOW wuH(opmanuu. CtpykryprHas opranm3anus JIHK. Camoynsoenue
JIHK. PHK, ee Bumb1, 0cOOCHHOCTH CTPOCHHS U GYHKITMOHUPOBAHUS

AT® — OCHOBHOM aKKyMYJISTOp PHEPruu B KieTke. OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI
u ¢pyakun AT®. Butamunsl, CTpoeHHE, UCTOYHUK MOCTYIJICHUS U POJIb B OPTraHU3ME U KIIETKE.

OcHOBHBIE IOHATHSL. AMUWHOKHCIIOTEL. AHTHUKOIOH. I'uapoduabHOCTD.
I'uapodo6HOCTE. ['Mukonporenabl. ['yanun. Jlenarypanus. JIHK. Kogon. KommiemenTapHOCTS.
Jlunonporeunpl. Jlokyc. MakposneMentsl. MukposnemeHTel. MoHoMep. HykieonpoTeun b
Hykneotun. Ocmoc. Ilomumep. Ilomunentun. Ilentuanas csasp. PHK. Tumun. ®epMeHTHI.
HwuTo3un. Ypamun.

Mexnpenvernbie  cBa3d. Heopranudeckas XuMus. XHUMHUYECKHE  AJIEMEHTHI
nepuoguueckoit cucrembl [[.M.MenneneeBa. Monbl (katuoHsl M aHuoHbI). Boma u apyrue
HEOPraHUYECKHE BEIIECTBA, CTPOCHUE MOJIEKYJA M CBOMCTBa. [luccommanus 3JI€KTPOJIUTOB.
Opranunyeckast xumusi. OCHOBHBIE TPYIIBI OpraHUYECKUX coenuHeHuil. bydepHble pacTBOpHL
®uszuka. Ocmotuueckoe nasienue. Auddysus u ocmoc.

4. Ilumonocus KaKk Hayka.

[Ipeamer, 3a1aun U METOJbI COBPEMEHHOM LIUTOJIOIMU. MECTO LIMTOJOTHU B CUCTEME
€CTECTBEHHOHAYYHBIX M OHoJornueckux Hayk. Mcropus pazButus uurtoiorus. TeopeTrudeckoe u
MPAKTUYECKOE 3HAYEHHE LMUTOJOTMYECKUX MCCIECIOBAaHUM B MEIUILIMHE, 3/paBOOXPAaHEHUHU,
CEJIbCKOM XO3SIIICTBE, JIeNie OXpaHbl MPUPOJIBI U APYTUX chepax 4eToBeYeCKOU NesITeNbHOCTH.

Ucropust otkpeiThe kieTkd. Knerounas teopus. OCHOBHBIE TIOJIOKEHHUS MEPBOM
KJIETOYHOU Teopuu. COBpeMEHHas! KJIETOYHAs TEOPUS, €€ OCHOBHBIE MOJIOKEHUS U 3HAUCHUE IS
pa3BUTHS OMOJIOTHH.

5.Cmpoenue knemku u eé opzanouoboi.

[Tna3matnyeckass memOpaHa M oOojouka KieTkd. CTpoeHue MeMOpaHbl KJIETOK.
[IpoHUKHOBEHHE BEIIECTB uepe3 MeMOpaHy KIETOK. Buapl TpaHcmopra BeIIecTB uepes3
LUTOIUIa3MATHYECKYI0 MeMOpaHy KJIETOK (TTacCHUBHBIA M AaKTUBHBIM TPaHCIOPT, HK30LMTO3 U
SHJI01IMTO3). OCOOEHHOCTH CTPOEHUS 000I0UEK MPOKAPUOTHUECKUX M IYKAPHOTUUECKUX KIIETOK.



Huromnasma U ee CTpYKTypHbIE KOMIIOHEHTbl. OCHOBHO€E BEIIECTBO LUTOIIA3MBI, €rO
CBO#CTBa M (DYHKIIHH.

Snpo uHTEpda3HON KIETKH. XUMUYECKUH COCTaB M CTPOCHHUE s/ipa. 3HAUEHHUE Aapa B
oOMeHe BEIIEeCTB U Mepeadye reHeTHIeckoil mHpopMauu. SApeIKo, 0cOOEHHOCTH CTPOCHUS U
¢byakuuu. XpoMOCOMBI, IOCTOSHCTBO 4YHciIa W (GOpMBI, TOHKOE cTpoeHue. IloHstne o
Kapuotune. ["anaonHeli U AUIIIOUTHBIA HA0OPBI XPOMOCOM.

Amnmapat [onpmxu. CTpoeHHe, pacloiOKEHUE B KIETKaX >XHUBOTHBIX U PACTEHU,
¢bynkuuu anmapata ['0JIb/DKH: CHHTE3 MOJIMCaxapua0B M JIMIUIOB, HAKOIUICHWE U CO3PEBaHUE
CeKpeToB (OeNKM, JMIUABI, TOJMCaXapuibl), TPAHCIOPT BEIIECTB, POJIb B (PopMHUpOBaAHHH
IUIa3MaTHYEeCKOH MeMOpaHbl U Tu30coM. CTpoeHHe U QYHKIIMH JTH30COM.

Onpomnazmarudeckas cetb (OIIC), ee tunbl. OCOOEHHOCTH CTPOEHHUS arpaHyJIsipHOU
(rmagkoit) m rpanyispHod (mepoxosaroi) OIIC. 3nauenme rnagxoir OIIC B cuHTe3e
MOJINCAXapUJI0B M JIMIHJOB, UX HAKOIUJIEHUH U TpaHcnopre. 3amurtHas ¢ynkuaus OIIC
(M3oyALIMA U HEWTpanu3alus BpeIHbIX Uil KiIeTku BemecTB). dyHkium mepoxosaroit DIIC
(yuactue B cuHTe3€ OENKOB, B HAKOIIEHUU OENKOBBIX NMPOAYKTOB M HUX TPAHCIOPTE, CBA3b C
JIPYTUMHU OpraHoUaMu U 000JI0YKOM KIIETKH).

Pubocombl, 0cOOEHHOCTH CTPOEHUS U POJIb B OMocuHTe3e Oenka. [lonmupubocomsl.

Bakyonu pacTuTeNnbHBIX KIETOK, X 3Ha4eHHe, cBs3b ¢ DIIC.

[TmacTuapl: JIEWKOTUTACTHI, XJIOPOILIACTHI, XpoMoIuTacThl. OCOOCHHOCTH, CTPOCHHE U
¢yakuun actua.  JAHK mmactua. Tponcxoxknenue xmoporiactoB. B3anMmHOe mpeBpaiienne
IJIaCTU/L.

MutoXoHApUHM, CTpoeHHE (HapyXHass W BHYTPEHHsSII MeMOpaHbI, KpHUCTHI).
Murtoxonnpuanshsie JIHK, PHK, pubocomsl, ux posib. @yHKIMK MUTOXOHApPUHN. ['MMOTE3BI O
IIPOUCXOXKIACHHA MHUTOXOHAPUN. 3HAYEHUE BO3HUKHOBEHHUS KHCIO-POJHOTO JBIXaHUSA B
IBOJIIOLUH.

Knerounsrii nenTp, ero crpoenwe u GyHkuu. OpraHounbl ABWKeHUs. KieTtodnbie
BKJIFOYEHUS — HEMIOCTOSIHHBINA OPraHOu/ KJIETOK, 0COOEHHOCTH U (QYHKIUH.

6. Domocunmes
OOMeH BerecTB U dHeprud. [IoHATHE O TIIACTUYECKOM M SHEPIreTHYEeCKOM OOMEHE.

®dotocunre3. CperoBas W TeMHOBass (a3pl (POTOCHHTE3a, OCHOBHBIE IPOIIECCHI,
npoucxoAsamue B ATH ¢a3bl. OCHOBHBIE MTOTM CBETOBOW (pa3bl - cuHTe3 AT®D, BbIACICHHE
KHCJIOpoJia, o0Opa30oBaHME BOCCTAHOBJCHHOTO HHKOTHHAMUIAJACHUHIMHYKICOTHAGOChaTa
(HAI®D-H2). dotodochopunupoBanne. CymmapHoe ypaBHeHHE GoTocuHTe3a. llepBudHbIe
npoayKThl ¢GoTocuHTe3a. DOTOCHHTE3 M YpOXKail CEeTbCKOXO3SIMCTBEHHBIX KynbTyp. Ilytn
MOBBIIICHUSI  MPOAYKTUBHOCTH  CEJIbCKOXO3siCTBeHHBbIX  pacTeHuil. K. A.TumupszeB o
KOCMHYECKOM POJIH 3€JICHBIX pACTEHUH. XEMOCHHTE3 U €r0 3HAYCHHE B IIPUPOJIC.

7. DHuepcemuuecKkuit 0o0meH

DHEpreTHYecKuidi OOMEH B KIETKE M €ro OHOJIOTMYECKHUH CMBICI.  DTallbl
SHEPreTHYECKOro OOMEHa, MPUYPOYEHHOCTh ITHX MPOLIECCOB K OMPEICICHHBIM CTPYKTYpam
KJIeTKU. 3HaueHrne MUTOXOHApui 1 AT® B sHepreTudeckoM 0OMeHe.

8.Buocunmes oenka

buocuHTe3 OElKOB B KIETKE W €ro 3HaueHHe. Pojab reHOB B OMOCHHTE3¢ OEIKOB.
I'enernueckuit ko4 U ero cBoOCTBa. DTanbl OMOCHHTe3a Oenka. Peakiiuy MaTpUyHOTO CHHTE3A.
Perymsimmst  cunTeza OenkoB. ['eH-perynsitop, TreH-omepaTtop, CTPYKTYpPHbIE TE€HBL, HX
B3aumojieiictBue. I[lpuHimmn oOpaTHOl CBs3M B peryasuuud (yHKIIMOHUPOBAHHS TEHOB.
CoBpeMeHHbIe TPEICTABIICHUS O TPUPOJIE TEH

9. Tunot oenenus Knemok

JKv3HEeHHBIN UK KIETKH U ero dTambl. [IoroToBka KIeTKH K JIENeHUI0 — HHTepdasa,
ee TMepuoJbl (MPEeCUHTETUYECKUH, CHUHTETHYECKU, TOCTCHHTeTHUYeCKuit). buonormueckoe
3HaueHue uHTepdaspl. AonTo3. MUTOTUYECKUH ITUKIL.



AmHTO3 U ero 3HaueHue. MUTO3 - IIUTOJIOTUYECKas OCHOBA OECIOJIOT0 Pa3MHOYKEHUSI.
da3bl MUTO3a, X XapakTepucTuka. CTpyKTypHbIE U3MEHEHUS U (PU3UOJIOTHYECKHE 0COOCHHOCTH
OpraHoOUJIOB KJIETKM BO BpeMsi MHUTOTUYECKOIO JejeHMs. BepereHo naeneHusi, CTpOEHHE U
¢byHKIMU HUTEH BepeTeHa. bruojoruueckoe 3Ha4YeHUE MUTO3A.

Meiio3 - HMTOJIOTUYECKAsi OCHOBA IOJIOBOIO pa3MHOKeHus. [lepBoe nenenue meiiosa,
ero ¢asbl, X XapaKTEPUCTHKA. Y MEHBIIIEHHE YHCIIa XPOMOCOM KakK pe3yJbTaT MEPBOTO JCICHUS.
Bropoe nenenne meiiosa, ¢a3el, NX XapakTepucTHKa. buojormueckoe 3HaueHue Meio3a.

10. Becnonoe u nonoeoe pazmnosxncenue.

®opmbl U cIOocoOBI pa3MHOXKEHUSI OPraHU3MOB. becmosoe pa3MHOKEHHUE, ero BUIBI U
3HaueHue. [losoBoe pa3MHOXKEHHE, €ro BHIbl U 3BOJIOLUMOHHOE 3HaueHue. OOmas
XapaKTepUCTHKA M OCOOCHHOCTH pPAa3MHOXKEHHUS OCHOBHBIX TpYyNI OpraHu3MoB. Passurtue
MY)KCKUX M KCHCKUX MOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTECHUH.

11. Onmoczenes — unousudyanvhoe pazeumue op2aHu3IMoe.

OnnonoTBopeHre u ero Tumnbl. OIIOJOTBOPEHNE U Pa3BUTHE 3apOJIbIIA Y KUBOTHBIX.
OcHOBHbIE 3Tambl SMOPUOHAIBHOTO PA3BUTHS  YKMBOTHBIX. B3anmopeicreue dacren
pa3BHUBAIOIIETOCS 3apojblilla. buoreHeTMueckuil 3aKOH, €ro COBPEMEHHAas WHTEpIIpeTalus.
[TocTaomOproHanbHOE pa3BuTHE. BpeaHoe BiMSHME alKOroJig, HUKOTHHA, HApKOTUKOB,
3arpsi3HEHUs OKpYy’Karolel cpeibl Ha pa3BUTHE 3apOIbIIa )KUBOTHBIX U YeJIOBEKa.

OOmiass xapakTepuCTHKa ¥ OCOOEHHOCTHM pPa3MHOXEHHUS BHUPYCOB, OakTepwii,
BOJIOpOCTei, MOXOOOpa3HBIX, MAOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPBHITOCEMEHHBIX,
rpu0oB ¥ nuIaiHuKoB. CMeHa (a3 B KU3HEHHOM IUKJIE.

OcHoBHble TNOHATUSA. ABTOTPO(BI. AMUHOKHUCIOTHL. AHA00IU3M. ACCHUMUIISAIUS.
AnTukonoH. Anmapat ['onbmxu. AKTHUBHBIM TpaHcrnopT. AspoOsl. baktepuodaru. buocunres
oenka. bpoxenue. Bakyosns. Bxmtouenus. ["amongasiii Habop xpomocoMm. Jummonaaeiii Habop
xpoMmocoMm. ['en. ['enernueckuii kox. ['enom. I'enotun. I'mapodunbHOCTE. ['MapodoOHOCTS.
'mukonus. I'mukokanukc. ['mukonporteunsl. ['pana. ['yanuwn. Jlenatypauwms. Juccumumisuus.
JHK. [IprxaTenbHbIi cyocrpar. Krnerounoe neixanue. Kapwormasma. KartaGomusw.
Kucnoponueiii stan. Komon. KommiementapHocts. Kpucra. Jlelikoractel.  JIuzocoma.
Jlunonporenasl. Jlokyc. MakposnemeHThl. Matpukc. MarpuuHblii  cuHTE3. MeTabonm3m.
MukpoTpy6ouku. MuxkpodunameHTsl. MukpodaemenTel. Monomep. HykieonpoTeupl.
Hykneorun. Omnepon. Opranouasl. Ocmoc. Omnepartop. I[lmactuasl. I[lunoumtos. Ilommumep.
[MomunenTtux. [lentunnas ces3b. [Ipokapuotsl. Penpeccop. Pubocomsr. PHK. CITU/I. Ctpoma.
CrpykrypHbie reHbl. Tpancnsuuda. Tpanckpunuusa. Tpurer. Tunakoun. Tumun. daromuTos.
DepMEHTBHI. XJoporiacr. XpoMaTuH. Xpomoruiacr. Xpomocoma. enTpuosu.
Huronnasmaruyeckass memOpana. Lluto3un. Ypammin. dortocunre3. XeMOCHHTE3. DK3O0IHTO3.
DHJI0LMTO3. DHJIOIUIA3MAaTUYECKasl CeTh. DYKapuoThl. Sapo. Snapsiiiko.

becniosioe  paszmHOxkeHue. BereratruBHoe — pasmHokeHue. 3urota. IlosoBoe
pa3mHoxxenue. [loukoBanue. AmnonTto3. JKu3zHenHbld nukin kierku. Cnepmartozoun. Cnopa.
Sineknerka. Amuto3. Mwuto3. Meio3. llentpomepa. Mutepdaza.  Ilpodasza. Anadasa.
Meradaza. Tenodasza. Bepereno nenenus. buBanment. ['eHeparuBHas TkaHb. ['OMOJIOTHYHBIC
XpoMOcoMBl. J[BoliHOE o1u1oaoTBOpeHue. 3apoasieBblii Memok. Konbtoramus. Kpoccunrosep.
Penykumonnoe gnenenue. Cnepmatorene3. OBorene3. JKusHeHHbld 1wmkin. ['ametodur.
Cnopodur. buorenernueckuii 3akoH. bnacryna. braacromep. OmnonorBopenue. OHTOreHes.
Buyrtpennee omnonotBopenue. HapyxHoe omionoTBopeHHE.  3apOABINIEBBIE  JINCTKH.
Opranorenes. IlapreHoreHe3. DOMOpuoHanmbHOEe pa3BuTHE. [locTOMOpHOHANBHOE pPa3BUTHE.
®dunorenes. DkrogepMa. DHToAepMa. Me3oaepma.

MexknpeamerHnble  cBa3d. Heoprannueckas xuMmus. XUMHUYECKHE  DIIEMEHTHI
nepuoauieckoit cucrembl [[.M.MenneneeBa. Monbl (kaTnoHbl M aHWOHBI). Boma u japyrue
HEOpPraHWYECKUE BELIECTBA, CTPOEHUE MOJIEKYJ M CBOMCTBa. Jluccouuamus 3IEKTPOJIMUTOB.
Opranndeckast xumusi. OCHOBHBIE TPYNIBI OPraHUYECKUX COEAMHEHUU. bydepHbie pacTBOPHI.
®uzuka. Ocmotudeckoe aasnenue. Huddysus u ocmoc. botannka. OcoOEHHOCTH CTPOCHHUS




KJIIETOK pacTeHuid. OTIINYHs pacTeHUH OT KUBOTHBIX. 300510THsI. OCOOCHHOCTH CTPOCHHUS KJIETOK
KUBOTHBIX. OTJIMYUS )KUBOTHBIX OT PACTEHUH U TPUOOB

Boranuka. OcoOeHHOCTH CTPOEHHS W pa3MHOXKEHHUS pacTeHHil. BereratuBnoe
pasmHoxenue. [IpuBuBku. Opranbl pacTeHuid, ux crpoeHue W ¢yHKiuu. CTpoeHue LBETKa —
oprana ceMeHHOro pasmMHoxkeHHus. OmbuteHue. 3oosorus. OCOOSHHOCTH Pa3MHOMKEHUS
KUBOTHBIX PA3JIMYHBIX CHCTEMATHYeCKUX rpymni. CrocoObl OIIOAOTBOPEHHS Yy >KUBOTHBIX.
[TocTomMOprOHaIbHOE pa3BUTHE HACEKOMBIX. LIMKII pa3BUTHS 3€MHOBOJHBIX. AHATOMHUSI.
OcobeHHOCTH YMOPHOHAILHOTO Pa3BUTHS YEIIOBEKA

Pa3znen 2. Pemienue 3a1a4 no reme «I'enernkay -10 yacon
3akpenyieHue 0OCHOBHOI'O COAEP:KAHUA TeM B X0J1¢ pellieHusi 0M0JOrHUecKuX 3a/1a4:
1.0cnoenvie nonsmus zenemuxu. Memoowvt 2enemuxiu.

[Ipeamer, 3agaun 1 MeTO bl reHeTUKH. OCHOBHBIC Pa3/Ieiibl TEHETUKU. MeCTO TeHeTUKHU
cpenu OMOJIOTHYECKUX HayK. 3HaUeHUE TeHETHKHU B pa3pad0TKe MpoOJieM OXpaHbl IPUPOIBI,
3/IpaBOOXpPaHEHHUS, MEIUIIUHBI, CEIbCKOTO X03s1iicTBa. [IpakTHyeckoe 3HaueHne TeHETHKU.
I''Menaenbs — OCHOBOIOJIOKHHUK T€HETUKU. METOoJ reHeTHYEeCKOro aHaiusa, pa3paboTaHHbBIN

I''Mennenem. I'enetndeckas cuMBoiuka. [IpaBuiia 3anucu cxem CKpeluBaHMus.
2.3axonwt I'pecopa Menoens.

HacnepgoBanme mpu MOHOTHOPUIHOM CKpeniMBaHWU. JIOMHHAHTHBIE W PEIECCUBHBIE
npusHaku. [lepBbrii 3akoH MeHaenss - 3aKOH eIuHO0Opaszus THOPUIAOB MEPBOTO TOKOJICHHMS.
Bropoit 3akoH Menaensa - 3akoH pacuieruieHus. [IpaBwio uncrotel ramer. L{uTosnornueckue
OCHOBBI PACHICTUICHUS] TPU MOHOTHOPHIHOM CKpermuBaHud. CTaTHCTHYECKUN XapakTep
pacIieTuIeHHS.

[Tonsitue o renax u amnensix. GeHOTHN U TEHOTHUI. ['OMO3UIOTa M TETEPO3UTOTA.
Pacmienyiienve npy BO3BpaTHOM M aHAJIM3UPYIOIIEM CKPEIIUBAHUU.

HacnegoBanme mnpu auruOpumHOM cKperniuBanuu. HesaBucnMoe KOMOWHUpPOBaHHUE
HE3aBUCUMBIX Iap MpPU3HAKOB - TpeTuil 3akoH Mengens. LluTtosormyeckne OCHOBBI
HE3aBUCUMOTO KOMOMHUPOBAHUS TTap MPU3HAKOB.

3.B3aumooeiicmeue anneyibHblX 2EHOB.

HacnenoBanue npu B3anMOACUCTBUM ajUleNbHBIX I'eHOB. [lomuHupoBanue. HemnomHoe
noMmuHupoBanue. KonomaupoBanue. CBepx10MUHUPOBAHUE. MHOKECTBEHHBIN aJlJICIU3M.

4.B3aumooeiicmeue neannenvuvix 2enoe. Komnaumenmapnocmo.

B3aumopeiictBue HeaieNbHBIX TEeHOB. HoBOOOpa3oBaHWsT TIpH  CKPEIIMBAHUU.
Oco0OeHHOCTH HACIEOBaHUS KOJUYECTBEHHBIX IMPU3HAKOB. KOMILTMMEHTapHOCTh. DIHCTA3.
[Tonumepusi. MHOXeCTBEHHOE JIeicTBUE TeHOB. [IpruMepbl MHOKECTBEHHOTO JICUCTBUS T'€HOB.
Bo3MoxHBIE MEXaHHU3MBbI OOBSICHEHHS ATOTO SBJICHHs. [ €HOTHIT KaK IEJI0CTHAsS UCTOPUUYCCKU
CJIOJKHUBIIIASICS CHCTEMA.

5. Bzaumooeiicmeue neannenvuwvix 206 Inucmas.

BzaumopeilictBue HeauienpHbIX TeHOB. HoBooOpa3oBaHHS TMpU  CKPELIMBaHUU.
Oco0OeHHOCTH  HAcleAOBaHHUA  KOJIMYECTBEHHBIX  MpH3HAKOB. Omwucras. [lomumepus.
MHosxecTBeHHOE JieiicTBUE TeHOB. [IprMepsl MHOKECTBEHHOTO AEWCTBUSA reHOB. Bo3moxkHbIe
MEXaHU3MBbI OOBSICHEHHSI ATOTO SIBJICHUS. | €HOTUT KaK IENOCTHAS UCTOPUUYECKH CIOKHUBIIASCS
cucrema.

6. Bzaumooeiicmeue neannenvuvix zenos. Ilonumepus.

BzaumopeiictBue HeamienbHbIX TeHOB. HoBooOpa3oBaHHS TMpU  CKPEIIUBaHUU.
Oco0OeHHOCTH HAcleIOBaHUsI KOJNUYECTBEHHBIX Mpu3HakoB.IlomuMepus. MHOXKeCTBEHHOE
neiictBue TEeHOB. [Ipumepbl MHOKECTBEHHOTO JCHCTBUSA TE€HOB. B0O3MOXKHBIE MEXaHU3MBI
O0OBSICHEHUS 3TOTO SABJICHUS. [ eHOTHI KaK IEIOCTHAS UCTOPUYECKH CIIOKUBIIASCS CHCTEMA.

7.Xp0MOCOMHa}l meopun HacneocmeeHHOCHU.
SIBieHNE CLEIJICHHOrO HacjaeIOBaHUSI U Or PAHUYCHHOCTDL TPCTHLEI'O0 3aKOHA MeHnpens.
3HadeHue pa60T T.F.MopraHa " €TI0 IIKOJIbI B U3YUCHUHU SABJICHUS CLCIIJICHHOTO HACJICIOBAHUA.



Kpoccunrosep, ero Ouosiorudeckoe 3HaueHue. ['eHeTmueckue KapTbl XpoMocoMm. OCHOBHEBIE
MOJIO)KEHUS XPOMOCOMHOW TEOPHUM HAaCIeICTBEHHOCTU. Brian mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM TEOPHH HACIIEACTBEHHOCTH.

8.I'enemuxa nona.

I'enetuka nona. IlepBu4HbIle U BTOPUYHBIE TIOJOBBIE IPU3HAKA. XPOMOCOMHAs TEOPUS
ompeneneHuss moia. ['omMoramMeTHbli M TreTeporaMeTHbId IMM0J. THMbl ONpEeAcNICHUus IoJa.
MexaHu3M nojjiep:kaHusi cooTHoIIeHus nojoB 1:1. HacnenoBanue npu3HakoB, CLEIJIEHHBIX C
IIOJIOM.

9.3axonomepnocmu uzmenuugocmu.

N3menunBocTs. Kitaccugukanys n3MeHUYUBOCTH € TIO3UIMI COBPEMEHHOM Ire-HETUKH.

®enotunuyeckas (MoaudUKaMOHHAS M OHTOTCHETHYECKas) M3MeHYMBOCTh. Hopma
peakuum W €€  3aBUCHUMOCTh OT reHotuna. CTaTUCTHYECKHE  3aKOHOMEPHOCTH
MOAM(PUKAITMOHHON U3MEHUYNBOCTH; BapUALlMOHHBIN psAJl M BapUallMOHHAsl KpUBas.

l'enotunuueckass (KOMOMHAaTMBHAas M MYTallMOHHAsl) W3MEHYMBOCTb. 3HAauYCHHE
KOMOMHATUBHOW HW3MEHYMBOCTH B OOBSICHEHHM HBOJIIOIMOHHBIX IPOIIECCOB, CEJIEKIINU
OpraHNU3MOB. MyrtanrioHHasi HW3MEHYMBOCTh, €€ BHABL. MyTaluu, WX [OPUYUHBL
Knaccudpukanus myranuii mo xapakrepy H3MEHEHHUs TE€HOTHUINA (TE€HHbIE, XPOMOCOMHBIE,
reHOMHBIE, IuToIIa3MaTudeckue). [locneacTBust BIUSHUS MyTareéHOB Ha OpraHu3M. Mepsl
3aIIUTHl OKPY/KAIOIIEH Cpelbl OT 3arpsA3HEHUs] MyTareHamMu. 3aKOH FOMOJIOTHYECKHX PSIOB B
HacneAcTBeHHOM n3MeHunBoctd. H.M.BaBunosa. DxkcnepuMeHTanbHOE NOJyYEHUE MyTAIUH.

10.I'enemuxa uenosexa

I'enernka denoseka. UemoBek Kak OOBEKT T'€HETHUECKUX HMCCIENOBaHUI. MeTo-abl
M3Yy4YEHUs HACJICICTBEHHOCTH YeJIOBEKA: TeHEATIOTHYECKUH, OJM3HEIIOBBIH, IIMTOT€HETUYECKHH,
ruOpUAU3aIIS COMAaTHUYECKUX KIIETOK.

HacnenctBennsie 06051€3HH, UX PACIpPOCTpaHEHHE B MOMYJSALUAX YeloBeka. Mepsl
NpoQUIAKTUKU HACJEeICTBEHHBIX 3a0o0sieBaHUN dYenoBeka. BpenHoe BiMsHHE alKOToJs,
HUKOTHHA U HAPKOTHYECKHUX BEIIECTB HA HACJIEACTBEHHOCTh YeJIOBEKa. MEeIUKO-T€HETUYECKOE
KOHCYyNnbTHpOBaHue. KpuTuka paCUCTCKUX TEOPUI € MO3ULIUIA COBPEMEHHOW M€HETUKH.

OcHoBHBIe _noHsTHA. ['eHeruka. ['mOpuponormyeckuidi meton. HacnencTBeHHOCTb.
N3menunBoCTh. AJuienb. AJbTepHATHBHbIC Npu3Haku. ['eHotun. denortumn. ['ereposurora.
I'omo3urora. I'mbpua. JlomMuHaHTHBIM Tpu3HaK. PerneccMBHBIN TpU3HAK. AHAIW3UPYIOIIEEe
ckpemrBanue. BosBpatHoe ckpeuiuBanue. Jurereposurota. IlonurubpuaHoe ckperirBaHUe.
KommmmumenTapHoe aeiictBue renoB. Onuctas. [lomumepus. [lneriorponus. MHOXeCTBEHHBIN
aiutenu3M.  KomomunupoBanuwe.  CBepxgomuHupoBaHue. HemonHoe — JOMHHHMpOBaHUE.
CuemnienHoe HacienoBanue. ['pynmbel  cuemnenus.  Kpoccunrosep. KpoccoBepubie u
HEKpOCCOBEpHbIE rameThl. Ayrocombl. ['ereporameTHblid 1oJ. ['OoMOraMmeTrHelii  MOJL.
CueruieHHOe ¢ MoJioM HacienoBaHue. DeHoTUNMHMYECKass M3MEHYUBOCTh. MoIU(PUKAITMOHHAS
W3MEHYNBOCTh. Bapuanta. Bapuanumonssiii psi. Bapumanuonnas kpuBagd. Hopma peakium.
OHTOreHernyeckass M3MEHYMBOCTh. ['€HOTHNMYECKass  W3MEHYMBOCTb.  MyTalMOHHas
U3MEHUMBOCTh. Myranuu. Myrarensl. ['eHHbie myTaruu. ['eHOMHBIE MyTaliuu. XpOMOCOMHBIE
myrtanuu. KoMOnHaTHBHAsI ©13MEHUYHUBOCTH. LluTomnasmaTnueckas n3MeHIUBOCTh. CIIOHTAHHBIE
MyTtaiuu. JletanbHble MyTaluuMd. 3aKOH TOMOJIOTMYECKHMX PSJOB B  HACJEICTBEHHOU
W3MEHYUBOCTH.

I'enetuka uenoBeka. HacnenctBenHble Oone3Hu. ANbOMHU3M. bBiM3HENOBBIH METOI.
I'emodumnus. 'ubpunnzanus COMATHUYECKUX KIIETOK. Menuko-reHeTnyeckoe
KoHcynbTHpoBaHue. [lonunaktunus. [lonynsiuoHHbI METO.

Me:xnpeamernbie cBsi3H. Okosiorusa. OxpaHa NpUpOJBl OT BO3ACUCTBHS XO3AHCTBEHHOU
JESITEILHOCTH 4YeJIoBeKa. Teopus 3BOJIIOLMHU. 3HaUEHHE U3MEHUYMBOCTH B 3BoJtoluu. dusnka.
Honusupytomiee U3ydyeHHe, MOHATHE O J03€ M3Iy4eHHs M OMOJIOTMYECKOM 3auiure. XUMHUSL.
OxpaHa puposl OT BO3IEHCTBUSA XUMUUYECKUX ITPOU3BOJICTB.




Heoprannueckas xumusi. OxpaHa TOpUPOIbI OT HETAaTUBHOIO BO3JEHCTBUA OTXOJIOB
XUMHUUYECKUX MTPOU3BOACTB. Pusuka. PeHTreHoBckoe usityueHue. [IoHsTHE 0 103€ U3IIyYeHUs U
OMOJIOTUYECKOM 3allUTE.

Pa3nen 3. «JBosonus :KNBOH NPUPOBI» — 5 YaCOB
3akpenjieHHe OCHOBHOIO COJEP:KAHMS T€M B X0/1€ PellieHUs OMO0JOrHYeCKHX 3a/1a4:
1.9Bosronus ;xuBoii npupoast. Bua. lonyasinusa. Bugoodpasosanmue.
Bun, ero xpurepun. [Tonmymsiiust — CTpyKTypHasi €IMHAIIA BUJIA M SJICMEHTApHAs
eANHUIA IBOJIIOIIMK. MukposBodtonus. O0pazoBaHue HOBBIX BUIOB. CriocoObI
BHJI000Pa30BaHUS

2.9BOJIIOLIMOHHBIE TeOPUH. /{BHIKYyIIIE CHIIBI
PazButHe 3BOTIONMOHHBIX UEH. 3HaUCHUE YBOIOIIMOHHOM Teopuun Y. [lapBuHa.
B3aumocBs3b ABMKYIIHUX cUJT 3BOJIIOLUU. DOpMBI €CTECTBEHHOTO 0TOOpa, BU/IbI
00pbOBbI 3a cymecTBoBaHue. CHHTETHYECKAs TEOPHUS IBOJIIOLNU. DJIeMEHTapHbIE
¢akrops! 3Bostonuu. Mccnenosanusa C.C. YerBepukoBa. Posb 3BOIIOIMOHHON
T€OpUu B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHbBI MUpa
3.Pe3yabTarhl 3Bos0nuH. /[0Ka3aTe1bCTBA IBOJIIOLNH OPraHU3MOB.
Jloka3arenbCcTBa 3BOJIIOLMY JKUBOW MTPUPOIBL. Pe3ynpTaThl 3BOIFOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB K cpefie 0OMTaHus, MHOTOOOpa3ue BUIOB.
4.Maxkpossosouusi. HanpasjieHus myTH 3BOJIOLMH.
Makponssosmtonus. Hanpasnenus u mytu sBostonnu (A.H. CeBeprios,
N.N. llImanprayszen). buonorudeckuit mporpecc u perpecc, apomopdos,
uaroaganTanus, neresepanus. [IpuanHel Onosoruyeckoro nporpecca u perpecca.
['mnoTte3bl BO3HUKHOBEHMS kU3HU Ha 3emite. OCHOBHBIE apOoMOPGO3bI B IBOJIIOITUN
PacTeHMI U KUBOTHBIX. Y CJIO’KHEHUE KUBBIX OPraHU3MOB B IPOIIECCE IBOJIIOLIHH.
S.IIpoucxoxkieHue yejioBeKa.

[Ipoucxoxnenue yenoBeka. YenoBek Kak BU, €M0 MECTO B CUCTEME OPraHM4eCKOro
Mupa. ['unorespl npoucxoxaeHus yernoBeka. JIBUKyIIre CUiibl U 3Tabl IBOJIIOLUN
yenoBeka. YeroBeueckue pachl, X FreHeTHYeCKoe poACTBO. buocomuanbHas nmpupoaa
yenoBeka. ConyanibHas U IpUpOIHAs Cpefa, afanTaluy K Hel YeIoBeKa

Pa3znen 5.«9kocucreMbl U NpUCyLIe UM 3aKOHOMEPHOCTH» - S 4acoB
3akpenJieHue OCHOBHOI'Q CO/IepPKaHUs TeM B X0Jie pelleHusi 0M0J0rHYecKuX 3a/1a4:
1.9kosornueckue pakropbl. B3anMoOTHOIIEHUS OPTraHU3MOB.

Cpenpl 0OuTaHusl OPraHu3MOB. JKOJIOrHueckre HakTopbl: abUOTHYECKHE,
OuoTHUYecKHe, UX 3HaueHue. AHTPOTIOT€HHBIN (akTop

2.9kocucTemMa, eé KoMnoHeHThI. Llenu nuTanus
Dkocucrema (OHOreo1eH03), €€ KOMIIOHEHTHI: MPOIYLIEHThI, KOHCYMEHTHI,
PEeAYLEHTHI, UX POJb. BuioBas u mpocTpaHCTBEHHAsI CTPYKTYPa SKOCUCTEMBI.
Tpoduueckue yposuu. Llenu u cetu nuranus, ux 3seHbs. [IpaBuna skonoruueckoi
nupamuabl. CocTaBICHHE CXEM MepeIadl BEIIeCTB U SHepruu (1ieneii u cerei
TTUTAHMS)
Pa3znoobpasue sxocucteM (buoreoreHo30B). CaMopa3BUTHE U CMEHA SKOCUCTEM.
YCcTOMYMBOCTh U JMHAMHUKA dKOCHUCTEM. bruonorudeckoe pasHoobpasue,
CaMOpPETYJISALIAS U KpyrOBOPOT BEIIECTB — OCHOBA YCTOMYMBOIO Pa3BUTHUS DKOCHCTEM.
IIpyunHBI YCTOWYMBOCTH U CMEHBI IKOCUCTEM. MI3MEHEHNUS B SKOCUCTEMAX 0]
BIIMSIHUEM JIEATEIBHOCTH Y€JIOBEKA. ArPOIKOCUCTEMBI, OCHOBHBIE OTINYHS OT
IIPUPOJHBIX IKOCUCTEM

3.buocdepa. Kpyrosopor Beutects B 6uocepe. I'1o6aabHble n3menenusi B ouocgepe.

buocdepa — rmobanpHast sxkocuctema. Yuenue B.U. Bepranckoro o 6uocdepe.
Xusoe BermecTBo, ero GpyHkuu. OCOOEHHOCTH pacpeaeaeHns 6MoMacchl Ha
3emie. buonornyeckuii KpyroBOpoT BEIIECTB U IIPEBpallleHHe SHEPTUu B Ouocpepe,




POJIb B HEM OPraHU3MOB PA3HBIX IAPCTB. DBOIONUS OHOChEpsI
I'moGanbHbIe U3MEHEHUs B Onocdepe, BEI3BaHHBIE AESITEILHOCTHIO YEIOBEKa
(HapyIIeHne 030HOBOTO 3KpaHa, KUCIOTHBIE JIOXK/IU, TTAPHUKOBBINA AP EKT U ap.).
[Tpo6nemsl ycToiunBoro passutusi ouochepsl. Coxpanenne MHOrooOpasus BUI0B
KaK OCHOBa yCcToH4UMBOCTH Onocdepsl. [IpaBuia noBeneHus B IpupoaHOil cpene
4.9B0JIIOIUS OPraHUYECKOT0 MUPA. IKOCUCTEMBI U MPUCYLIHE UM 3aKOHOMEPHOCTH.
5.0000menne 1 NpMMeHeHUe 3HAHUI B HOBOIl CUTYaluH 00 BOJTIOIUH OPraHUYeCcKOro
MHPA U IKOJOTHYEeCKHX 3AKOHOMEPHOCTSX.

32-33. TpenupoBounas padora B popme EI'D
34. Ananu3 paboThI



KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

Ne Koar- Buasl gesiteJibHOCTH DopMbl OPraHu3alu
Tema BO Jlara
n/n o0pa3oBaTeIbHOIO Mpoiecca
4acoB
Paznen 1. «Mouiexkyasipaas 6uosiorusi» -11 4
1.1. XUMUYECKUH COCTaB KIETKH. 1 Pemenue 3agau no reme «Knerka: XuMU4eCKUH [TpakTukym Inenens
Heoprannueckue BemiecTna. COCTaB»
Vraesoasl. JInmmael.
2.2 XUMUYECKUN COCTaB KIETKU. benku. 1 Pemenue 3agau no reme «Knetka: XuMU4eCKUH [TpakTukym 2Henens
COCTaB»
3.3. XUMUYECKUH COCTaB KIETKH. 1 Pemenue 3agau no reme «KneTka: XuMUYeCKUH [TpakTukym 3uenens
HyxknenHoBbIE KHCTOTBL. COCTaB»
4.4, [{uTonorus kak HayKa. 1 Pemenne 3amgaud mo teme «Kierounas Teopus. [TpakTuxym 4uenens
Knerounas teopusi. MHoroo6pa3ue KIeTOK»
5.5. CtpoeHue KIETKU U €€ OpraHOU/IbI. 1 Pemenue 3amau no reme «Kinerka: ctpoeHue, [IpakTukym Suexnenst
byHKITUN
6.6. doTtocuHTE3 1 Pemenune 3agau no reme «MeTaboIM3M KIETKH. [TpakTuxym 6Henens
DHepreTudyeckuii 0OMeH u ¢porocuuTes. Peakiuu
MaTPUYHOTO CHHTE3a»
1.7. DHepreTUYecKuii 0OMeH 1 Pemenne 3aga4d mo reme «MeTaboJIM3M KIETKH. [TpakTuxym Taenens
DHepreruyeckuii oOMeH u potocunres. Peakuuun
MaTPUYHOTO CHHTE3a»
8.8. Buocunres Oenka 1 Pemenue 3agau no reme «MetaboIM3M KIETKH. [TpakTukym 8uenens
DHepreruyeckuii oOMeH u potocunres. Peakuuu
MaTpu4yHOro cuHre3a. CTpykTypHO-
(yHKIIMOHATBHAS U XUMUYECKasi OpraHu3aIus
KIJIETKID)
9.9. Tunel 1eaeHus KIeToK 1 Pewrenue 3agau o reme «/lenenue kieTku. [IpakTuxym Ouenens

BOCHpOI/BBeI[eHI/Ie OpTraHu3MOB»




10.10. | becmosoe 1 MOIOBOE Pa3sMHOKEHUE. Pewenne 3anau o reme «/lenenue KieTku. IIpaxkTukym 10nenens
Bocnpoussenenue opranu3smMoB»
11.11. | OHTOreHe3 — UHAUBUAYAIbHOE Pemrenne 3anga4d no reme «BocnponsseneHue IIpaxkTukym I 1nenens
pa3BUTHE OPraHU3MOB. opranu3MoB. OHTOreHe3»
Pa3nen 1. «I'eneTuka yesoBeka»- 10 u
12.1. | OcHOBHBIC IOHATHS TCHETHUKH. Pemenue u cocraBinenue 3aaad 1o TemMe [IpakTukym 12uenens
MeTo/1bl TeHEeTUKH. «OCHOBHBIE MOHATHS TEHETUKH. METOIbI
TEHETUKH».
13.2. 3akonsl ['peropa Menaens. Pemenne u coctaBineHue 3aaad Ha MOHOTHUOPHIHOE [TpakTukym 138enens

ckpemuBanne. Onpe/ieieHne BepOSTHOCTH
IIOSBJICHUSA ITIOTOMCTBA C 3aIaHHBIMU HpI/ISHaKaMI/I.
OmnpeeieHre KOJIMIeCTBAa IOTOMKOB C 3a1aHHBIMH
pU3HAKAMH.

OmnpeneneHne KoaudecTBa (PEHOTHITOB U TE€HOTHITOB
ITOTOMKOB.

Pemenne oOpaTHBIX 3a71a4 HA MOHOTHOPHIHOE
CKpCIIMBAaHHUE.

Pemienue 3a1a4 Ha MPOMEKYTOUHOE HACIICAOBAHNE
IPU3HAKOB.

Pemenune u cocraBiieHHe 3a1a4 Ha TUTHOPHIHOE
CKpCIIMBAHKE Ha BBISCHEHUE 'EHOTHIIA OCOOCH,
oTIpe/IelIeHEe FTeHOTHITA OpraHU3Ma 110
COOTHOIIEHUIO (DEHOTHITMYCCKUX KIIACCOB B
IIOTOMCTBE, Ha ONPE/CIICHUE BEPOSTHOCTH
TIOSIBJICHHSI IOTOMCTBA C aHAJIM3UPYEMbIMU
pPU3HAKAMH.

Pemenue 3a1au Ha MONMUTHOPUAHOE CKPEILIMBAHUE.
Pemenue 3a1a4 Ha HaX0XKACHUE BEPOSITHOCTH
MOSIBJICHUS TIOTOMKOB C OTIpeeTICHHBIMU
MpU3HAKaAMU.

Omnpenenenre KOJIMYECTBA TEHOTUIIOB U (JeHOTHUTIOB
IIOTOMKOB.




14.3.

B3aHMOﬂCﬁCTBHe AJJICJIIbHBIX T'CHOB.

Pemenue 3a1auy Ha onpeiesieHne JOMUHAHTHOCTH U
peLleCCUBHOCTY NpHU3HaKa. Perienue 3a1a4 Ha
HCIIOJIHOC NTOMHUHHPOBAHUC YU KOJOMHWHHUPOBAHUC
(3agaum Ha orpeieNeHne Py KpOBU IOTOMKOB U
poauTenel 1o 3aJaHHbIM YCIIOBUSIM).

IIpaxkTukym

14uenens

15.4.

B3aumoencTBre HeaUIENbHBIX
reHoB. KoMIIITMMEHTapHOCTD.

Pemenue 3a1au Ha Bce TUIIBI B3aUMOICHCTBUS
HEaJIJIEJIbHBIX T€HOB (KOMIUIEMEHTapHOCTh, 3INCTa3,
M0JIMMEPHOE JEHCTBHE T'€HOB)

IIpaxkTukym

15uenens

16.5.

B3aumoencTBre HeaUIeNbHBIX
T'€HOB. OIHCTAa3.

Pemenue 3a1au Ha Bce TUIIBI B3aUMOIEHCTBUS
HeaJIeIbHBIX T€HOB (KOMIIJIEMEHTAPHOCTh, JIHCTa3,
MIOJIMMEPHOE JIeNCTBHE F€HOB)

IIpaxkTukym

16HenEA

17.6.

Bs3auMoelicTBre HealIeIbHBIX
reHoB. [lomumepust.

Pemenue 3a1au Ha Bce THUIBI B3aUMOICHCTBUS
HeaJJIeIbHBIX T€HOB (KOMIIJIEMEHTApHOCTh, JIHCTa3,
MIOJIMMEPHOE JIeNCTBHE F€HOB)

[IpakTukym

17aenens

18.7.

XpOMOCOMHAs TEOPHUS
HACJIEICTBEHHOCTH.

Pemenue 3a1a4 Ha CIEIJIEHHOE HACIIET0OBAHHUE,
BBISICHCHHE TEHOTHUIIOB 0CO0SH U OTpeIeICHHE
BEPOSITHOCTH POXKJCHHS TIOTOMCTBA C
aQHATM3UPYEMBIMU TIPU3HAKAMHU.

Pemienue 3a1a4, B KOTOPBIX PacCMaTPHBACTCS
CLIEIUIEHHOE U HE3aBUCUMOE HaCIEIOBaHHE.
Pemenue 3a1a4 Ha HEMOJIHOE CIEIIJIEHHE '€HOB, HA
COCTAaBJICHHE CXEM KPOCCHHIOBEpA.

[IpakTukym

18uenens

19.8.

T'enetuka noma.

Pemienue 3a1au Ha Hacien0BaHUE FEHOB,
JIOKaJIU30BaHHBIX B

X-XpoMocoMme.

Pemenne

3a/1a4 Ha CUEIJICHUE C

V- XpOMOCOMOV.

Pemienne 3aga4 Ha Haciae10BaHUE JIBYX NPU3HAKOB
CLEIUIEHHBIX C I10JIOM

[IpakTukym

19uenens

20.9.

3aKOHOMepHOCTI/I U3MCHYHUBOCTH.

Pemenue 3ana4 Ha onpenesieHUE TUIIA U BUA
MYTaLHM.

[IpakTukym

20uenensa




21.10. | I'enernka yenoBeka 1 Ornpezenenue TUIA HaCcIEAOBaHUS IPU3HAKA C [IpakTukym 21uenens
IIOMOIIBIO aHAJIN3a POJIOCIOBHOM.
Paznen 3. «IBoJronus :KMBOIl NPUPOALI» - S 4

22.1 DBOJIIOLMS )KUBOW IpUpoIbl. Bu. 1 Pemenne 3a1a4 Ha 3HaHUE NOHATHN MOIYJISALINS, IIpaxkTukym 22uenens
[Monynsaums. BunmooOpazoBanue. BU/I, BUJI000pa30BaHUE.

23.2 DBOJIIOLMOHHBIE TeOpUH. J[BHXKyIIIHE 1 Pemrenne 3aga4 Ha 3HaHUE IBMOKYIIUX CHJT IIpaxkTukym 23uenens
CHJIBI IBOJTIOIUH.

24.3 | Pe3ynbTaThl SBOJIOIHH. 1 Pemenue 3a1au Ha 1oKa3aTenbCTBa SBOJIIOLMH [TpakTkym 24uenens
Jloka3zaTesnbCcTBa SBOJIIOLUN OpraHU3MOB.
OpraHu3MOB.

25.4 Makponssomtonns. HarpaBnenus 1 Pemrenue 3a1a4 Ha 3HaHME MaTepraia o TEMe [IpakTukym 25Henens
IIYTH 3BOJIIOIIH. «HarmpaBiieHust MyTH 3BOJIOLIUN.

26.5 [TpoucxoxaeHue yemoBeka 1 Pemenne 3amau Ha Temy «lIpoucxoxaeHue [TpakTuxym 26Henens

YeJ0BEKa»
Pasznen 4.«IkocucreMbl U IpUCYHIE UM 3aKOHOMEPHOCTH» - 5 4

27.1 DxoJiorudeckue GaKTOpHI. 1 Pemenne 3a1a4d Ha kiaccudukanuo GakTopoB [TpakTuxym 27uenens
B3auMooTHOIIEHUS! OpraHU3MOB. IBOJTIOIUH.

28.2 OkocucreMa, €€ KOMIIOHEHTHI. e 1 Pemrenue 3a1a4 Ha cocTaBlIEHUE [EeIIel TUTAHUS. [IpakTukym 28uenensa
MUTaHUS

29.3 buocdepa. Kpyropopor BemiecTs B 1 Pemenne 3a1a4 Ha TPOTrHO3UPOBAHUE TII00ATBLHBIX [TpakTuxym 29uenens
ounocdepe. ['mobanbHbIC H3MEHEHUS W3MEHEHUH B Onocdepe.
B Onocdepe.

30.4 | DBouOLIMS OPraHUYECKOTO MHPA. 1 Pemenue 3a1ay Ha BBISIBICHHE SKOCUCTEM U [TpakTukym 30uenens
DKOCHUCTEMBI U IPUCYIIIUE UM NPUCYIIHUX UM 3aKOHOMEPHOCTEH.
3aKOHOMEPHOCTH.

31.5 O06o00611eHre ¥ MpUMEHEeHNe 3HaHU I 1 Pemienue 3a1a4 Ha 00001IeHNE U IPUMEHEHUE ITpakTkym 3luenens

B HOBOH CUTyallun 00 9BOJIOINHU
OpraHU4YCCKOro Mrupa u
9KOJIOTHYCCKHX 3aKOHOMCPHOCTAX.

3HaHHUI B HOBOH CUTyalluu 00 9BOJIOITUHN
OpPraHUYCCKOI'0 MHpa U 3KOJOTHUCCKUX
3aKOHOMCPHOCTSX.




32.1. TpenupoBounas padora B popme Boinonnenue Bapuanta EI'D. Juarnoctuueckas padbota 32nenens
EI'D

33.2. | TpenupoBo4Hasi padoTa B popme Boinonnenue Bapuanta EI'D. Juarnoctuueckas padbota 33uenens
EI'D

34.3. | AHaau3 padoThI AHanu3 BBINOJIHEHHON pabOThI. Jlexuus 34nenens
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METOIuYeCcKoe mocooue st yuurensi, Mocksa: «5 3a 3Hauus»,2006r.
I'un A.A. Ilpuemsl negarornueckoil rexuuku. — M.: Buta-IIpecc, 2002. — 86c¢.
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M.2002. 300c.
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kiacc. M.: llpoda, 1999. — 224 ¢
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TemaTnueckuii KOHTPOJIb. YUeOHO-MeToInuYecKkoe nocodbue - Mu:FOuunpecc,2004.-
192c.
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O.B. I'mranu. O0mas 6uomorus, 9 — 11. Tabmunel, cxeMmsl. — M.; - Baagoc, - 2007
PyBunckuii A.O., Beicoukas JI.B., I'marones C.M. O6mas 6uosiorus: YueOnuk s 10-
11 xmaccoB mkon ¢ yriryOiaeHHbIM u3ydeHueM ouonoruu. — M.: [Ipocsemenue, 1993. —
544c.

6. OOmas 6uonorus. 10-11 xiace: y4ue6.msi00meo0Opa3oBar. yapexxaeHuit / A.A.
Kamenckwii, A.E. Kpuckynos, B.B. ITaceunuk. — M.: [Ipoda, 2005. — 367 c.

7. Cnpeirua C.®. buonorus: [Hoaroroska k EI'D: YuebHo-meroandeckoe nmocooue -
CapartoB:

JIuneit, 2005. - 128 c.

8. C.I'. MamosnToB, B.b. 3axapos, T.A. Ko3znoBa. OcHOBBI Orosoruu (Kype Ams
camoobpazoBanusi). — M.; [IpocBemenne, 1992

9. BaryeB A.C., I'yneaxoBa M.A., EneneBckuii A.I'. u n1p. bronorus: bonbioit cripaBoYHNK
JUTSl TIKOJILHUKOB M MOCTYIMAONINX B BY3bL. - M: [Ipoda, 2004.10

10. bosrosa U.B. CoopHuk 3amad mo obmiei 6nonoruu. — M.; «Onuke 21 Bek», - 2005.

11. Kamenckuii A.A. buonorust: [lomublil Kypc 0011e00pa3oBaTeIbHON CPEAHEH MIKOJIBI:

12. VuebHOE OCOOME TSI TKOJIBHUKOB U aOUTypueHTOB - M: Dk3ameH, 2002. - 448 c.

13. Kepeouosa E.JI. bruosorus B cxemax u tadymmnax: [locoone 11 NIKOJIEHUKOB U
aburypuenTos - CI16: Tpuron, 2005. - 128 c. M: Ipoda, 2005. - 240 c.

14. Jlemesa H.A., Kamutrok JI.B., JIucos JI.JI. bronorus B Bonpocax u otBeTax. - M.: Ponbd.
1999. — 496c.

15. borganosa T.JI., Cononora E.A. buonorus. CnpaBouHoe mocooue s
crapuieksiaccHUKOB U noctynatomux B BY3e1. — M.: ACT-ITPECC IIKOJIA, 2002. —
816c.

16. Kupeea H.M. buonorust st nmoctynatomux B BY3b1. CriocoOb1 pemenus 3aaa4 mo
renetuke. — Bonrorpan: Yuurens, 2003. — 50c.

17. Camoyuurens 11 pemeHus 3a1a4 o reaetuku. 2 yactu. [.U. [Toaropuosa. B
«Tepemena"1988r.

18. ®.K. AgenpmuH. 3anaun no reHetuke. [locodue mist abutrypueator BMA..,1997r.

19. Mopron Ixenkunc. 101 xmoueBas unes: renetuka. — M.: ®AWP-IIpecc, 2002.

20. [TerpocoBa P.A. OcHoBbI reHeTHKH. TeMbl mKoJbHOTO Kypca. — M.: Ipoda, 2004. — 96¢.

21. MamonToB C.I". buonorus: [Tocobue mis mocrynaromux B By3bl. — M.: Beicmias mkodna,
1992.

22. ®aunt P. buonorus B nudpax. — M.: Mup, 1992.

23. lllananenok E.C., Kammtok JI.B., Jlucos H.JI. Tectsl mo 6uonoruu. — M.: Posbd, 2001. —

384c
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Multimedia — nodoepaicka Kypca «oowan ouonozusn»
OtkpeiTas 6uosorus (Bepcus 2,6). duzukon, 2006
«Kupwn u Medoauii. 10 k1. O6mas 6uostorusy»
«Kupwn u Medoauii. 11 k1. O6mas Guostorus»
OcHoBbl 0011e#t 6uonoruu, 9 knace («1C:O6pazoBanue», 2007)
buonorus, 10 knacc («1C:0O6pa3oBanuey, 2008)
OnexrpoHHble yueOHUKH A.B.ITumenosa
ABTopckue 1udpoBbie 00pa3oBaTeNbHBIE PECYPCHI
Hpyrue S0P Ha ycMOTpeHHE yuuTens

ONoGa~wWNE

Hnmepuem-pecypcol
http://www.eid0s.ru — Diaoc-1IeHTp JUCTAaHIIMOHHOTO 00pa30BaHUS
2. http://www.km.ru/education - YueOHble MaTepuaisl U cIoBapH Ha caiite «Kupuit u
Medonuii»

=



http://www.eidos.ru/
http://www.km.ru/education

10.

=

NookrowdE

http://school-collection.edu.ru/catalog/search - Enunas xosiekuus muppoBbIx
00pa3oBaTeNbHBIX PECYPCOB

http://window.edu.ru/window/ - emuHOe OKHO 0CTyIa K 00pa30oBaTeIbHBIM pecypcam
WuTepHer no 6uonoruu.

http://www.5ballov.ru/test - Tect s aOUTYpUEHTOB 0 BCEMY IIKOJIBHOMY KypCY
onosoruy.

http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHHKAIIMOHHBIC BAKTOPUHBI 10
OMOJIOTHH - PKOJIOTHUH Ha cepBepe BopoHEeKCKOro yHHUBEpCHUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Karanor cceiiok Ha 0Opa3oBaTeIbHbIC
pecypcbl UuTepHeTa no pasneny "buonorus".

http://ic.krasu.ru/pages/test/005.html -tects! o Gronornm.
http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line mo OuoIOTHY VIS ydaIuxcs S-
I 1xmaccos.

JIpyrue MHTepHET- peCypChl Ha YCMOTPEHHE YUUTEIS B 00YJaIOIIUXCs

Pecypcol oucmanyuonnozo odyuenusn
http://www.informika.ru/- o0y4aromux mporpamMm 1mo OHOJIOTUH U XUMHUHU.
http://testipobiologii.ucoz.ru/ - Tecte o GHoNIOTHH OT yUUTENS OUOJIOTUH MypOoMIIeBO#
HOnuu BnaauMupoBHBI (aBTOPCKUI MEPCOHATIBHBINA CaT)
http://www.ballov.net/login.php - TecTbl Ha cTpaHHIle 3TEKTPOHHOTO JHEBHUKA
ballov.net(aBTopckue pecypcsr)

Oobopyooseanue
WutepaktuBHas qocka Hitachi wiu MmynbTuMeIniiHbIN TIPOEKTOP
Komnbrorep
OprrexHuka
HNuTepneT pecype
JlugakTuyeckue pecypchl KaOuHeTa OMOJIOTHI
Pecypc mkonbHON OMOIMOTEKH
HOPBI paznuyuHOrO Xapakrepa


http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://chashniki1.narod.ru/uchutil45.htm
http://ic.krasu.ru/pages/test/005.html
http://www.kokch.kts.ru/cdo/
http://www.informika.ru/text/database/biology/
http://testipobiologii.ucoz.ru/
http://www.ballov.net/login.php




	Формой отчётности по изучению курса  может быть:
	 Составление биологических  задач, кроссвордов, создание презентаций,  по  темам;
	 Зачёт по решению задач базового уровня и повышенного;
	 Контрольная работа по решению задач по материалам Единого Государственного экзамена по биологии 2023 года (задания 1 и 2 части);
	Ученик научатся:
	 Алгоритмы решения задач, не входящие в обязательный минимум образования (базового и повышенного уровня сложности);
	 Оформление задач на Едином Государственном экзамене по биологии;
	Ученик получит возможность научиться:
	 Решать нестандартные  биологические задачи, используя различные алгоритмы решения;
	 Решать расчётные  биологические  задачи с применение знаний по химии и математике;
	 Устанавливать причинно-следственные связи, делать обобщения, пополнять и систематизировать полученные знания;
	 Применять знания в новых и измененных ситуациях;
	 Решать биологические задачи разных уровней сложности, соответствующие требованиям ВУЗов естественно-научного профиля;
	 Пользоваться различными пособиями, справочной литературой, Интернет-источниками.

