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Annomayus
3JIEKTUBHOI'0 Kypca

«buosgorusa. Penrenue 0M0JIOrnYecKNX 32124 NOBLIIIEHHOH CJI0KHOCTI

PabGouass mporpamma snexkTuBHOro Kypca «buomorus. PemeHue OHOJIOTMYECKUX 3a1ad
HOBBIILIEHHOM CIIOKHOCTU»

pa3paboTana B cooTBeTcTBUH ¢ MyHKTOM 18.2.2 ®I'OC COO u peanusyercs 2 rojaa C
10 mo 11 knacc o 14 B HEAETIO.,

Pabouas mnporpamma pa3paboTaHa ydyuTeleM B COOTBETCTBUU C IOJOKEHHEM O
pabounx mporpamMMax M ONpEAesieT OPraHM3aLUI0 00pa30BaTEIbHON JESTEIHHOCTH
YUUTENS B IIKOJIE TI0 OTIPENICIIEHHOMY KVpPC) .

Pabouas mporpamma szexmusnozo kypca no ouonorun ssisiercs yacteio OOIT COO
ONPEACIISIONICH:

- COJIEpXKAHUE;

- IUTAHUPYEMBIC PE3YJIbTaThl (JITYHOCTHBIC, METAPEMETHBIC H ITPEIMETHBIC);
- TEMaTHUYeCKOe IUIaHUPOBAHHE C Yy4eToM paboueil MporpaMMbl
BOCIIMTAHUS U BO3MOXKHOCTBIO Mcnoyb3oBanus DOP/LOP.

PaGouas mporpamma oOCyKJeHa U MPUHATA PEIICHUEM METOIUYECKOT0 O0BEAUHEHHUS

M COIJIacOBaHa 3aMECTHUTENIEM JUPEKTOpa M0 y4eOHO-BOCIUTaTenbHOM pabote MAOY

«COIII Ne 1» 29.08.2023 rona.

[Tporpamma peanusyercs B 2024-2025 yuebnom rogy B 11 kiacce.
Hara: 30.08.2024
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IlosgcHuTENBHAA 3aIIUCKa

[Tporpamma 351eKTUBHOTO Kypca 1o Ouosoruu «Pemenne OH0IOrnYecKHuX 3a/1a4 MOBBIIIICHHON
CJIO)KHOCTH» COCTaBJICHA B COOTBETCTBHHU C TpeOoBaHusMU DenepanbHOTr0 rocy1apCTBEHHOTO
00pa30BaTeNLHOTO CTAaHJAPTA CPETHETO 001Iero 06pa3oBaHus HA OCHOBE HOPMATHBHBIX U
IPaBOBBIX JIOKYMEHTOB:

[] 3akoH «O06 ob6pazoBanuu B PO» (o1 29.12.2012 Ne273-D3, ¢ nonoaerusimu ot 29.07.2017
Ne216-®3). [1 denepanbHblii rocy1apcTBEHHBINH 00pa3oBaTeIbHbIN CTAaHAAPT CPEeTHEro OOIIEero
obOpazoBanusi, yreepxaeHHbIN npukazom MOuH P® ot 17.05.2012 Ne413 (c u3BMEHEHUSIMU OT
29.06.2017 Ne613).

[ «DenepaibHbIi IepedeHb YUeOHHKOB, PEKOMEHTyEMBIX K UCIIOJIb30BAHUIO ITPH PeasTu3aIin
UMEIOLIMX FOCYAaPCTBEHHYIO aKKPEIUTALUIO 00pa30BaTEIbHBIX IPOrPaMM HAYAILHOTO OOIIETO,
OCHOBHOT'O 00IIIEro, CpeTHET0 001Iero 00pa3oBaHus, YTBEpKISHHOTO PUKa3oM MUHHUCTEPCTBA
npocseuienust Poccuiickoit ®@enepanuu ot 28.12.2018 Ne345 (¢ uzmenenusamu ot 08.05.2019
Ne233).

[J PexoMeHa1iuu 1o OCHAIIEHUIO 00111e00pa30BaTEIbHBIX YUPEKACHUH YUeOHBIM U Y4eOHO-
nabopaTopHbIM 000pyI0BaHKUEM, HEOOXOAUMBIM 117151 peaninzanuu @I'OC ocHOBHOTO 001IeTO
o0pa3oBaHusl, OPraHU3aluU IPOEKTHOU NEATEIBHOCTH, MOICTUPOBAHUS U TEXHUYECKOTO
TBOpuecTBa oOyuarouuxcs (Pekomennannu MunmncrepcTBa oopa3oBanus u Hayku PO ot
24.11.2011 NeM/1-1552/03).

[J ITuceMmo MunucrtepctBa oOpa3zoBanusi U Hayku P® ot 28.10.2015 Ne08-1786 «O pabouux
nporpaMmax y4eOHBIX IPEIMETOBY.

OO11ast xapakTepUCTHKa Kypca

JlaHHbII 27IEeKTUBHBIN Y4eOHBIH npeaMeT npenHazHadeH Juis odyyatonuxes 10-11-x kiaccos,
MHTEPECYIOMUXCS OMOIOTHEH, BRIOPABIINX JTAHHBIN MTPEIMET IS IPOXOKACHUS
roCyJapCTBEHHON UTOTOBOM aTTECTALMU U TUIAHUPYIOIIUX MTOCTYNATh B MEIUIIUHCKHE,
CeNIbCKOXO035HCTBEHHBIE, BETEPUHAPHBIE U APYTrHe MPOo(pecCHOHAbHbIC YUPEKICHUS
OMOJIOrMYECKOro 1 3KoJIornueckoro mpopuist. Kypce sBisercst 1omnoHeHHeM IpOorpaMMBl
yuebHoro npenmera «buonorus» B 10, 11 kiaccax. Konnenuus nporpaMMel Kypca 3aKkIr04aeTcst
B TOM, UTO €€ pa3padoTKa CBsi3aHa ¢ pa3pabOTKON CUCTEMBI CIIEITUATU3UPOBAHHOM MOITOTOBKU
(yriryOsieHHOTO 00y4YeHHs ) B CTApIIMX KJIacCax M HAIPABJICHO HA PEAIU3AIUI0 TUYHOCTHO -
OpPUEHTHPOBAHHOTO TPOIIECCa, MPU KOTOPOM MaKCUMAIBHO YUYHUTBHIBAIOTCS HHTEPECHI,
CKJIOHHOCTH, U CHOCOOHOCTH CcTapIieKacCHUKOB. OCHOBHOM aKIEHT Kypca CTaBUTCS HE Ha
IPUOPUTETE COACPIKAHUS, a Ha IPHOPUTETE OCBOSHHS YUAIIUMUCS CIIOCOO0B AEUCTBUI, HE
HaHOCH yiiepO caMoMy COJEPKAHHUIO, T.€. PA3BUTHIO MPEJAMETHBIX U MEKIPEAMETHBIX
KOMITETEHIIMI, 4TO HAXOAUT OTPaXKEHHUE B KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepuanax EI'D.
AKTYyaJIbHOCTh YMEHHUS PelIaTh 3a7auu 1o OMOJIOTHH BO3pacTaeT B CBs3MU ¢ nposeaeHueM [ A B
dopmate EI'D o 6uonoruu, a Takke ¢ TeM, 4TO HEOOXOAUMO MPUMEHSTh 3HAHUS Ha MPAKTUKE.
Pemenue 3a1a4 no 6MOIOrMM JA€T BO3MOXHOCTB JIy4Ille TIO3HATh (yHIaMEeHTaJbHbIE
0011e01oNornuecKre NOHATHS, OTPAXKAOIIKE CTPOeHHE U (PYHKIIMOHUPOBAHHE OMOIOTUYECKIX
CUCTEM Ha BCEX YPOBHAX OpTraHM3allMM *KU3HU. Perienune 3a1ad no OMOJ0TuU TO3BOJISET TAKXKE
YIIyOUTh M 3aKPETUTh 3HAHUS TI0 paszenam olmei 6unosorun. OrpoOMHYIO BAXKHOCTH B



HEIMPEPHIBHOM 00pa30BaHUU MPHOOPETAIOT BOMPOCHI CAMOCTOSTEILHON pabOThI ydanuxcs,
MBICIIUTh CAMOCTOATCIIBHO U HAXOAUTH PCIICHUC. CO3I[3.IOTC$I YCJ10BUA OJIA HHI[HBI/I,Z[yaHLHOﬁ u
rpynmnoBoi GopM AesITeNbHOCTH yyammxcs. Takoe coueTanue 1Byx (OpM OpraHU3aIuu
CaMOCTOSITEIILHOM padOThI HA yPOKAX aKTHBU3UPYET CIAOBIX YUAIIUXCS U JAET BOBMOKHOCTh
¢ epeHIpPoBaTh TOMOIIb, CIOCOOCTBYET BOCHUTAHUIO B3aUMOIIOMOIIY U KOJUIEKTUBU3MA.
Co3maer TaKkxe yCIOBUS ISl O0OYYEHUS YUalIHXCsl CAMOKOHTPOJIIO M CAMOOIIEHKE. DTO
(dbopMHpyeT TBOPUECKOE OTHOIIIECHHE K TPYAY BaKHOE JJIs YEIOBEKa JIF000H podeccru 1
SIBIISICTCSI BYKHBIM YCIIOBHEM YCIEITHOTO, KAYECTBEHHOT'O BBIITOJIIHEHHSI UM CBOU 00SI3aHHOCTEH.

Oco0eHHOCTSAMHU MTPOTrPAMMBI Kypca SIBJISIETCSI TeCHAs CBSI3b €r0 COJIEPIKaHUs ¢ ypoKaMu 001en
Ouosoruu u cooTBeTcTBUE TpeboBanusam ['ocynapcrBennoro cranaapra. [logbop matepuasnos
JUTSL 3aHSITHH OCYIIECTBIIETCS HA OCHOBE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a/1aHUH,
HAIPAaBJIEHHBIX Ha pa3BUTHE TPEX YPOBHEN 00YUEHHOCTH: PEIPOAYKTUBHOIO, IPUKIIATHOTO U
TBOPYECKOTO.

Iesbro Kypca siBjsieTCo:

* ConeiicTBOBaTh POPMHUPOBAHUIO TPOYHBIX 3HAHHM 110 00IIel OHOJIOTHH, YMEHHUM U HAaBBIKOB
peuienus 3ana4 i caauu EIND.

* O600IIUTh, CUCTEMATH3UPOBATh, PACIIUPHUTD U YTIYOUTh 3HAHUS YYaIlIUXCS
c(OpMHUPOBATH/aKTyaTHM3UPOBATh HABBIKKM PEIICHHUS OMOJIOTUYECKUX 3a/1a4 Pa3JINYHBIX THIIOB.
3amaun:

1. CDOpMI/IpOBaHI/Ie CUCTEMY 3HAHWH 110 TJIaBHBIM TCOPCTUYCCKHUM 3daKOHaAM OHOJIOTHH.

2. CoBepIlIEHCTBOBAaHUE YMEHHUE peliaTh OMOJOTHYECKUE 3a/1a4i PEPOIYKTUBHOTO ,
IPUKJIAJHOTO U TBOPUECKOTO XapakTepa

3. Pa3zBuTHE KIIIOUEBBIX KOMIETEHIINH | y4eOHO-TI03HABATENIbHbBIX, UHPOPMAIIUOHHBIX ,
KOMMYHUKAaTUBHBIX ,COL[UAIbHBIX.

4. Pa3BuTHe OMOJIOTMYECKON UHTYHUIIMU, BEIPAOOTKA OMPEEIEHHON TEXHUKHU, YTOOBI OBICTPO
CIPABUTCA C IPEIOKEHHBIMU IK3aMEHAIIMOHHBIMH 33JaHUSIMH.

bnarogaps anekTUBHOMY KypcCy 10 OHOJIOTHUH:

1. IlognepxuBaercs n3yueHue OMOJIOrUY Ha 3aJJaHHOM cTaHAapTHOM ypoBHe. Kypc «buonorus B
3a/1a4ax» MOMOraeT 3aKpenuTh U yriIyOUTh YPOBEHb 3HAHU 11O OMOJIOTUH, IPUMEHUTH 3TU
3HAHMSI YTEM pEIIeHUs OMOJOTUYECKUX 3a]1a4.

2. OcymiecTBiseTcs: TIMYHOCTHO-OPUEHTHPOBAHHBINA NOX0/1 B 00ydeHUU. To eCTh yUUTHIBAIOTCS
WHAMBUAYaJIbHbIE CKIIOHHOCTH U CIIOCOOHOCTH YUYaIIUXCS U CO3/1al0TCS YCIOBUS Ml O0yueHust
UX B COOTBETCTBUU C MPOPEeCCHOHANBHBIMU HHTEpecaMH. MecTo nmpenMeTa B y4eOHOM IIaHe.
ONEeKTUBHBIN y4eOHBIH MpeMeT paccuuTaH Ha 34 Jaca B TeueHue yuyebHoro roja: B 10 kiacce
(1 uac B Hepento) u 34 yaca B 11 kiacce (1 yac B Hezento).

3. IInanupyeMsble pe3ynbTaThl OCBOCHUS Kypca



JIMYHOCTHBIE pe3yJabTaThbl OCBOCHHA 3JICKTUBHOI'O Kypca:
l YMCHHUC YIIPABJIATH CBOEH MO3HABATEIbHOM JCATCIIBHOCTBIO,

[ oco3HaHME €UHCTBA U LEIOCTHOCTU OKPY KAIOIIEr0 MUPa, BO3MOXXHOCTEH €10
MI03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTM)KCHUH HAYKH. YYalIMHCs TOTYIUT
BO3MOXHOCTb JUIsl (HOPMUPOBAHMS:

[J rOTOBHOCTH K OCO3HAaHHOMY BLIGOpy JanbHeHImen 06p330BaTeJ'[I>HOI7I TPACKTOPUU,

0 YMCHHA MMOCTCIICHHO BLICTPAUBATDh COOCTBEHHOC HECJIOCTHOC MUPOBO33PCHHUE: OCO3HABATH
HOTpe6HOCTB 1 I'OTOBHOCTB K caM006pa3013aHmo, B TOM YHUCJIC U B paMKax CaMOCTOSTEILHOMN
JACATCIIBHOCTH BHC IIKOJIBI.

MeTanpeameTHblie pe3yJabTaTbl OCBOCHUS SJIEKTUBHOTO Kypca
[] cocTaBnsATh (MHAWBU/IyadIbHO WU B TPYIIIE) IJIaH PEUIeHHs MPOOIeMBbL;

l pa60Tas[ 110 IJIaHYy, CBEPATH CBOU JEUCTBUS C 1LIEIBIO H, IIpu HeO6XO,Z[I/IMOCTI/I, HUCIIPABJIATH
OIIINOKHU CaMOCTOATCIIBHO,

[1 B quajore ¢ YUUTCIIEM COBCPHICHCTBOBATL CAMOCTOATCIIBHO BBIpa6OTaHHBIe KpUTCPpUHU
OLICHKH,

(] Ha3bIBaTh TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS IIPU PCILICHUU 3ada"U, U IpeJjiaraTthb IyTH UX
IMpCoa0JICHUS. yanHHﬁCH MOJIYYUT BO3MOXKXHOCTb HAYYUTHCA:

[l BBIIBUTATh BEPCUH PCHICHUSA HpO6II€MI)I, 0CO3HaBaTh KOHEYHbIN PE3YyJbTAaT, BI)I6I/IpaTI) H3
MNPEAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPpCACTBA NOCTHIKCHUA LICIIN,

[] caMOCTOATEIbHO CTABUTH HOBBIE y‘-I€6HI)I€ ICIIK U 3a1a4U,
(] caMOCTOSATEIbHO CTPOUTH XU3HCHHBIC IIJIAHBI BO BpeMeHHOﬁ IEPCIICKTUBE,

l IIpU IMJIaHUPOBAHHUH JOCTHIKCHU S 1ejieit caMoCTOSTEIILHO U aJeKBAaTHO YUYUTBIBATh YCIIOBUA U
cpeacTBa UX JOCTUKCHMUA.

ITo3naBarenbHbie YY /.

[] KpUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH HH(POPMAIIUIO C PA3HBIX MO3UIINMN,
pacmo3HaBath U (PMKCUPOBATh MPOTUBOPEUHs B UHGOPMAIIMOHHBIX HCTOUYHUKAX;

[] uckaTh U HAXOIUTh 000OIIEHHBIE CIIOCOOBI PELIeHUs 33/1a4, B TOM YHCIIE, OCYIIECTBIISAThH
pa3BepHYTHIM HH(POPMAIIMOHHBIN MOUCK U CTABUTH HAa €r0 OCHOBE HOBbIE (y4eOHBIE U
MIO3HABATEJIbHBIE) 3a1a4M. Y YALIUICS TOTYyYUT BO3MOXKHOCTD HAyUYUThCS:

(] HaXOaUTh U IMPpUBOJUTb KPUTHYCCKHUEC aPI'YMCHTBI B OTHOLICHHU N JEUCTBUHI B CY)KI[CHI/Iﬁ
Apyroro, CIIOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHYICCKHUM 3aMCUYaHUAM B OTHOIICHUN
COOCTBEHHOTr'O CYKACHUA, paCCMAaTPUBATh UX KaK peCypcC COOCTBEHHOT'O Pa3sBUTHA,



[] BBIXOJWTH 32 paMKU yU4e€OHOTO IpeIMeTa U OCYIIECTBIISITh lIeJIeHAPaBICHHBIA TOUCK
BO3MOXKHOCTEH ISl IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS;

(] HaXOIUTh U IPUBOJUTH KPUTHYECKHE apTyMEHTBI B OTHOILIECHNUU ACUCTBUN U CYXKICHUN
JIpYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEYAHUSIM B OTHOLLEHUU
COOCTBEHHOTO CYX/ICHUsI, PACCMAaTPUBATh X KaK PECypc COOCTBEHHOTO Pa3BHUTHSI.
KommyHnukarusubie YY /I

[] OCyIIECTBIIATH JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpPHU 00pa30BaTEIbLHON OpraHu3alliy, TaK U 3a €€ pe/IeiaMu ), TOJ0UpaTh MapTHEPOB IS
JIEJI0BOI KOMMYHHUKALIUU UCXOAs U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aMO/IEHCTBHUS, a HE
JIMYHBIX CUMIIaTHUH;

(] IpH OCYIIECTBIICHUHU TPYTIIOBOM pabOTHI OBITh KAaK PYKOBOJIUTENEM, TaK U YICHOM KOMaH/IbI B
Pa3HbIX possiX (TeHEPATOp UJIeH, KPUTHK, UCTIOTHUTEIb, BBICTYNAIOIIUN, SKCIIEPT U T.11.).
Yuyamuiicst moay4ruT BO3MOKHOCTh HAYUHUThCS:

[] KOOpAMHUPOBATH U BBITOIHATH PA0OTY B YCIOBHUSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

i Pa3BECPHYTO, JIOTHIHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHHUS C UCITIOJIb30OBAHUEM aICKBATHBIX
(yCTHbIX u HI/ICLMCHHI)IX) SA3BIKOBBIX CPCACTB,

[] pacno3HaBaTh KOH(PIUKTOTEHHBIE CUTYAIMH U MPEAOTBPAATh KOH(IUKTHI 0 UX aKTHBHOMH
(a3bl, BHICTPAaNUBATh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIMIO, U30€ras TMUHOCTHBIX
OLICHOYHBIX CYXKICHUI.

Hpe}lMeTHbIe pe3yjbTaThbl OCBOCHHA 3JICKTUBHOI'O KypcCa

(] Ucmons30BaTh O6H_II/Ie IIPpUCMbI p8_6OTBI C TCCTOBBIMH 3aJlaHUSAMHA pastquﬁ CJIO’KHOCTH,
OpPUCHTHUPOBATHCA B IIPOrpaMMHOM MaTepuajic, yMCTb YE€TKO (I)OpMy.]'IPIpOBaTB CBOM MBICJIH.

[0 Ymerts IMpaBUJIBHO paCpeaACIsATbh BPEMS ITPU BBIIIOJITHCHUH TCCTOBBIX pa60T.

[] O6001maTh ¥ MPUMEHSTH 3HAHUS O KJI€TOYHO-OPTaHU3MEHHOM YPOBHE OpTaHHU3aIH JKU3HH.
[1 O6006mare U IPUMEHSITh 3HAaHUSI O MHOTO0Opa3uu OPraHu3MOB. BEITYCKHUK TOTYyYUT
BO3MOKHOCTh HAyUUTCA:

[ ComocTaBIisiTh 0COOEHHOCTH CTPOCHUS U (PYHKIITHOHUPOBAHUSI OPraHU3MOB Pa3HBIX APCTB. [
ConocTaBnsaTs OMONTOrHYECKUe 00BEKTHI, TPOLIECCHI, IBICHUS, MPOSIBIISIOIINXCS Ha BCEX
YPOBHSIX OpPraHU3alluU KU3HU.

[1 YcranaBimBath MOCIIEA0BATEIEHOCTE OHMOJIOTHYECKAX 0OBEKTOB, ITPOIECCOB, ABICHHIA. [
[TpuMeHSITh OMOJIOTHYECKHE 3HAHMS B TPAKTUYCCKUX CUTYAIUSIX(MPAKTHKO-OPHEHTUPOBAHHOEC
3a/IaHHE).

[] PaGoTatrhk ¢ TEKCTOM WJIH PUCYHKOM.

[1 O0001maTh ¥ MPUMEHSITh 3HAHUSI B HOBOW CUTYyaIUH.



[} Pemmatp 3a1a4M 110 HUTOJIOIMH OA30BOTO YPOBHS U NOBBIIIEHHOIO HA IPUMEHEHHUE 3HaHU B
HOBOM CUTYalLlUH.

[] Pemath 3a1auul 10 TeHETUKE 0a30BOT0 YPOBHS U MOBBIIICHHOI'O HA MPUMEHEHNE 3HAHUI B
HOBOW CHUTYallHH.

(] Pemathb 3a1a4u MOJIEKYJISIPHON OHOJIOTHH 0a30BOT0 YPOBHS M TIOBBIIIEHHOTO HA TPUMEHEHUE
3HAHUU B HOBOM CUTYyallUN

CrtpykTypa nporpamMmmsi.

Kypc onupaercs Ha 3HaHMS, TOJTydeHHBIE IPH U3y4eHUH Kypca ononoruu 10 kiacca.
Conepikanue IporpaMMbl BKIIIOYAeT 3 OCHOBHBIE pa3jielia: pelieHue 3a1a4 1o MOJIEeKYIIpHOM
Ononoruy, pemenune 3a1ad 1Mo MUTOJIOTHH, PEIICHHE 33/1a4 110 TeHETUKE, TAHHBIC Pa3/IeIbl
JeTISITCS Ha TEMBI, M KaXKJ1asi TeMa 3JIEKTUBHOTO Kypca SIBIISIETCS IIPOJOIDKCHUEM Kypca
6uonoruu. OCHOBHOH TUH 3aHATUH - IPakTUKYM. [ HanboJee yCIemHoro yCBOeHUs
MaTepHaia IJIaHUPYIOTCS pa3IndHbie (OPMBI paOdOTHI C YUAIIUMUCS: pa3HOOOpa3HbIe (POPMBI
paboTHI C TEKCTOM, TECTaMH, BHIITOJHEHHE TBOPUYECKUX 3aJaHMid. J{J1sl TEKyIIero KOHTpoIIs Ha
KaX/IOM 3aHATUH YYalIUMCsl PEKOMEHIYETCSl Cepusl 3aJaHUH, YaCTh KOTOPBIX BBIITOJHSAETCS B
KJIacce, a 4acTh - JOMa CaMOCTOSITEIBHO. [t MpOMEKyTOYHOTO KOHTPOJIS - 3 KOHTPOJIbHBIC
pabotsl B hopme EI'D, u uToroBoro KOHTpoJssi— 3a4er 1o Kypcy «buonorus B 3agavax» u
HPOEKTHas JeaTeIbHOCTh. Kype peann3yeT KOMIETEHTHOCTHBIH, AeATeIbHOCTHBIN 1
VHIMBHTyJIbHBIN ITOJIX0/1 K 00y4eHHI0. JlesSTeTbHOCTHBIN MOIX0/1 pealu3yeTcs B IpoLecce
IPOBEJICHUS CAMOCTOSITEIIbHBIX M PAKTHYECKUX PAOOT C YYAIMMHUCS, COCTABIISIET OCHOBY
Kypca. [lesTenbHOCTh yUuTeNsi CBOAUTCS B OCHOBHOM K KOHCYJIBTHPOBAHUIO YUAIIHMX CSI, AaHATH3Y
1 pa3bopy HanboIiee MpoOIIEMHBIX BOIIPOCOB U TeM. IHIUBHyanu3anust 00ydeHus JOCTUTACTCs
3a CYeT MCIIOJIb30BaHMsI B IIpoIiecce 00YUEeHHUs TeIarornYeCKOi TEXHOIOTHU JINYHOCTHO-
OpPUEHTHPOBAHHOTO 00pazoBaHusl. JlaHHAS TEXHOJIOTHS TIO3BOJISIET CO3/IaTh 00YUJAIONIYIO
pa3BUBAIOIILYIO Cpelly, KOTOpasi CHOcOOCTBYET Hanbosiee NOTHOMY PACKPBITHIO 331aTKOB
CTapIIEKJIACCHUKOB, 00E€CIIEUNBAET UM YCIOBUS sl JOPMUPOBAHUS MHTEpECca K YUEHHUIO,
MaKCUMaJIbHON TBOPUECKOW CaMOCTOSTENIbHOCTH, aKTUBHOCTHU. B 1MoAroToBKE 1 MpOBEIEHUH
YPOKOB JJAHHOT'O Kypca UCIOJIb3yeTCsl TEXHOJIOTUS 3J0pOBbecOeperaroiero oo0yueHus u
BOCIIUTAHMS: CO3/IaHUE TICUXOJIOTUIECKOTO KOM(OpTa, CAHUTAPHO-TUTHEHUIECKUX YCIIOBHIA,
JIBUTATEIILHOW aKTUBHOCTH U APYTHX KPUTEPHUEB, KOTOPHIE BIHSIOT HA YCIIEITHOCTh B O0YYCHUH.
CriocoObI OIleHNBaHUS TOCTHKEHUH 00ydaronuxcs JlocTrkenne HaMe4eHHBIX
00pa30BaTeNbHBIX PE3YAbTATOB PUKCHPYETCS:

[] 10 MOHOTE U MPaBUJIBHOCTH BBIITOJIHEHUS yYaIlIUMHUCS 3a/1aHuil 6a30BOr0 ypOBHS U
MTOBBIIIIEHHOTO.

[J cocTaBiaeHUE OHOJOTHYECKUX 3a71a4, HHTCJJICKT-KapT,

[] koHTpOJBbHAs paboTa Mo pPelIeHuIo 3a1a4 Mo Marepuanam Enunoro ['ocymapcTBeHHOTO
sK3aMeHa 1o ouoaoruu 2024 rona;

B nporecce ocBoeHus: mporpaMMsbl, 00y4aroIuecs: CMOTYT IIPOBEPUTH YPOBEHb CBOMX 3HAHUI
0 PA3JIMYHBIM pa3jieaM MIKOJIBHOrO Kypca OMOJIOTHH, a TaKXkKe MPOHayT He0OXO0AUMBIN HTarl
MOJATOTOBKH K €JUHOMY rOCYAapCTBEHHOMY DK3aMEHY.



[Tpu BEITIOTHEHUH MTPAKTUYECKON PabOTHI MO PEIICHHIO 3a/1a4 110 MaTtepraiam EnuHoro
['ocymapcTBeHHOTr0 K3aMeHa 1o ouosnoruu 2024 roa U MoJyu4eHHBIX PE3yIbTaTOB
oOyuaroluecs NoJay4aroT UTOMOBbIM 3a4eT.

4. Conepxanue kypca 10 kinacc

1. Beengenue — 2 yaca Beenenue B 371eKTUBHBIN ITpeaMeET. Pecypcel yueOHoOro ycnexa:
00y4eHHOCTb, MOTUBALMS], IAMSITh, BHUMAaHUE, MOJIaIbHOCTb, MBIIIJICHHUE, 1€ATEIbHOCTb.
KonTpons, caMOKOHTpOJIb. MOTHBaLMS HA yCIIEX: MAaTPULIA UHAUBUAYAJIBHOTO YCIIEXA,
WH/IMBU/yalIbHAs IporpaMMa pa3BUTHUs 001eydeOHbIX HABBIKOB. 2. Perienue 3axay 1o
TeMe«OCHOBHBIE CBOMCTBA kMBOr0. CucTeMHasi OpraHu3anus Ku3Hu»-1 yac 3akpersieHue
OCHOBHOT'O COJIEpXKaHMs TEM B XOJI€ pelIeHHs OMoornyeckux 3a1ad: buonorus - Hayka o
JKU3HU U €€ 3aKkoOHOMepHOCTsX. [Ipenmer, 3anauun, MeToabl ¥ 3HaueHue onosoruu. Ces3b
OHOJIOTUH C JPYTMMU HayKaMH, €€ MECTO B CUCTEME €CTECTBEHHOHAYUHbIX U OMOJIOTMYECKUX
JUCUHUIUIMH. brosorus B cucreme KyiabTypbl. Mecto Onosoruu B (GOpMUPOBAaHUN HAYYHOTO
MHUPOBO33PEHUS U HAYYHOU KapTUHBI MUpa. OCHOBHBIE IPU3HAKU KUBOTO. OIpenencHue
HOHATUS «KU3HbY». buosornyeckas ¢popma cylecTBOBaHUS MaTepUU. Y POBHU OpraHU3allu
YKUBOM MaTepUy U IPUHLIMIIBI UX BblaeaeHUs1. OcHOBHbIE IOHATHA. bruonorus. XKu3Hs.
OcHOBHbIE IIPU3HAKY )KUBOT0. YPOBHHU OPTaHU3ALMU KUBOW MaTepuu. MeTobl u3yueHus B
ouonorun. Knerka. Tkanb. Opran. Opranusm. [lonynsauus u Bua. buoreonenos. buocdepa.
Paznen 1. Pemenue 3amad mo remMe «MoJieKyssipHast OMOJIOTHsI»-6 4acoB 3aKpericHUEe
OCHOBHOTO COJIEpKaHUs TEM B XO/JI€ pelIeHHs Onosornyeckux 3anad: 1. Xumuueckuii cocras
kieTku. Heoprannyeckue Bemectsa. XMMUUECKHUE JIEMEHTHI U UX POJIb B KIIETKE.
Heopranuueckue BemiecTsa U UX poJib B XKU3HEAEATEIbHOCTU KIETKU. Bona B kieTke,
B3aMMOCBSI3b €€ CTPOEHUS, XUMUUYECKUX CBOUCTB M OHosornyeckoit ponau. Conu
HEOPraHMYEeCKUX KUCIIOT, X BKJIAJ B 00eCreYeHHE )KU3HEASATEIbHOCTH KISTKH U TOJ/IepyKaHue
romeocta3za. loHsl B kileTke, UX QyHKIH. OCMOTHUYECKOE AABJICHUE U TYProp B KIIETKE.
Bbydepublie cucteMbl Ki1eTkH. 2. XUMUYECKUH COCTaB KIETKU. YTiieBOoAbl. JIunuasl. YrieBosl B
KU3HEJEATEIbHOCTH PACTEHUM, )KUBOTHBIX, Tpr00B 1 OakTepuil. CTpyKTypHBIE U
(GyHKIIMOHAIbHBIE 0COOEHHOCTH MOHOCAXapHJIOB U JUcaxapuaoB. buonoiaumepsl -
noJicaxapujbl, CTpOeHHE U Onosiornyeckas poib. Kupsl U TUnuasl, 0COOEHHOCTH UX CTPOEHUS,
CBsI3aHHbIE C (DYHKIIMOHAIILHOW aKTUBHOCTBIO KJIETKHU. 3. XMUMHUYECKUI COCTaB KIETKH. benku.
Opranuueckue BemlecTBa KieTku. buononumepst — 6esku. CTpyKTypHast OpraHu3anus
6enkoBbIX MoJieKys. CBolicTBa OenkoB. JleHaTypaius 1 peHaTypauus — OUOJIOTHUECKUI CMBICT
U 3HaueHue. OyHKIMKN OeTKOBBIX MOJIeKyNl. DepMEHTHI, UX POJib B 00ECTIEUEHUH MPOLIECCOB
xusHenesTenbHocTH. Knaccudukanus pepmenToB 4-5. XuMUUECKUN COCTaB KIETKU.
Hyxnennosbie kucinotsl. HykienHOBBIE KMCIIOTHL, UX pOib B KieTke. Mcropus nzyuenus. JJHK —
MOJIEKYJIa XpaHeHus1 HacsiecTBeHHOU nHpopmanuu. CtpykrypHas opranusanus JJHK.
Camoynsoenue JIHK. PHK, ee Buabl, ocobeHHOCTH cTpoeHus U GyHKIIMOHUpOBaHU AT —
OCHOBHOM aKKyMYJISITOp HEPruH B KiieTke. OCOOEHHOCTH CTPOCHHUS MOJIEKYIbI U (DYHKIHH
AT®. ButamuHbl, CTPO€HNE, UICTOYHUK ITOCTYIUIEHUS U POJIb B OPraHU3MeE U KIIETKE. 6.
KonrtponbHas padora no pasaeny «MonekynsipHas OHOIOTHUs»

OcHOBHBIE TOHATHS. AMUHOKUCIOTBI. AHTHKOJIOH. I 'napoduiabHocTh. I'napodoOHOCTS.
I'mukonporeunnsl. I'yanun. Jlenatypanus. JIHK. Kogon. Kommiementapraocts. Jlunonporens.



Jlokyc. MakpoanemenTsl. MukposnemenTsl. Monomep. Hykneonporennsl. Hykieorun. Ocmoc.
[Tonmumep. IHonmunentua. [lentuanas cesa3p. PHK. Tumun. @epmentsl. [luto3un. Ypanui.
Mexnpeamernsle cBsi3u. Heoprannueckas Xxumusi. XUMUYECKUE JIEMEHTBI IEPUOIUYECKON
cuctemsl J[.M.Menneneesa. onsl (kaTuoHbI M aHHOHBI). Bosia 1 ipyrue HeopraHuueckue
BELIECTBA, CTPOEHUE MOJIEKYJI U CBOWCTBA. Jlucconuanust 31eKTpoiauToB. OpraHuyeckas XuMHUsl.
OCHOBHBIE TPYMIIBI OPraHUYECKUX coearnHeHui. bydepnsie pacTBopsl. @usnka. OcMOTHYECKOE
nasnenue. Juddysus u ocmoc. Paznen 2. Pemenue 3amay no teme «llutonorus» -11 yacos
3akperyieHue OCHOBHOI'O COJIEp>KaHuUsl TEM B X0J1€ PEIIeHUS] OMOIOrHuecKux 3amad: 1.
[{uronorus kak Hayka. [Ipenmer, 3anaum u MeToAbI COBPEMEHHOM LUTOI0rMU. MecTto
IIUTOJIOTUU B CUCTEME €CTECTBEHHOHAYYHBIX U OMONOrHuecKux HayK. Mcropus pa3Butus
uuToJorus. Teopernyeckoe U NPAKTUUECKOE 3HAUEHNUE IUTOJOTMYECKUX UCCIIEJOBAaHUM B
MeIUIUHE, 3PaBOOXPAHEHNH, CETTLCKOM X03HCTBE, JIelie OXpaHbl MPUPOABI U APYTHX cepax
4esoBeuecKol aesarenbHocTu. Mctopus otkpeitue kinetku. Knerounasa teopusi. OCHOBHBIE
MOJIOKEHUS NIEPBOM KIETOUHOM Teopuu. CoBpeMeHHas KJIETOYHasi TEOpUsl, €€ OCHOBHbBIE
MOJIO’KEHUS U 3HAYeHHE 11 pa3BUTUs Ouonorun. 2. CTpoeHHe KIETKU U €€ OPraHOU/IbI.
[TnazmaTtuueckas MeMOpana u obonouka kietku. CTpoeHre MeMOpaHsbl KieToK. [[poHUKHOBEHHE
BEIIECTB uepe3 MeMOpaHy KIeToK. Buibl TpaHCTIOpPTa BELIECTB Yepe3 IUTOIIa3MaTHIECKYIO
MeMOpaHy KJIETOK (ITaCCUBHBIA M aKTHBHBIM TPAHCHIOPT, YK30IMTO3 M SHAOIHTO3). OCOOEHHOCTH
CTPOEHUS 000JI0YEK MPOKAPHOTHIECKUX U IYKApUOTHYECKHX KiIeToK. L{uTorumasma u ee
CTPYKTYpHbIE KOMITIOHEHTbI. OCHOBHOE BEILLIECTBO LIUTOIIA3MBbl, €T0 CBOMCTBA U PYHKIMU. Sapo
uHTep(Da3HON KIeTKH. XUMHYECKUN COCTaB U CTPOCHHE sapa. 3HAYCHUE sIJIpa B OOMCHE
BEIIECTB U Nepeiaye reHeTHUeCKoi nHpopMaluu. SIpbIliko, 0COOEHHOCTH CTPOSHHUS U
byHKIIH. XPOMOCOMBI, IIOCTOSIHCTBO YKcia U (hOpMbI, TOHKOE cTpoeHue. [lonsarue o
KapuoTuIie. ['arionHbIi 1 TUIUIOnAHBIA Habopbl XxpoMocoM. Anmnapat ['onbmxu. Ctpoenue,
pacrojoKeHue B KJIETKaX KUBOTHBIX U pacTeHul, pyHKuMU annapara ['oibIKu: CUHTE3
MOJIMCAaXapHUI0B U JIMIKIOB, HAKOIUJICHUE U CO3PEBAaHUE CEKPETOB (OEIKH, JIUMUIBL,
MOJINCaXapu/Ibl), TPAHCTIOPT BEIIECTB, POJIh B (POPMHUPOBAHUH TJIA3MATHIECKON MEMOpaHbI U
nuzocoM. Ctpoenne u PyHKIUHU JIu30coM. DHaoriazmMaruueckas cethb (J11C), ee Turebl.
OcoOeHHOCTH CTPOEHUS arpaHyJsipHOM (Iy1aKoil) u rpanyspHoi (mepoxosaroil) DIIC.
3nauenue riaakoi JIIC B cuHTe3€ MmosvcaxapuaoB U JIUINI0B, UX HAKOIJIEHUHU U TPAHCIIOPTE.
BamutHas ¢pyHkuus II1C (M307suUst U HEHTpaTU3anus BPeAHBIX Al KJIETKH BEIIECTB).
Oynkuun mepoxonaroit IIIC (yyactue B cuHTe3€ 0€NKOB, B HAKOIUIEHUH O€JIKOBBIX MPOIYKTOB
U UX TPAHCIIOPTE, CBA3b C IPYTMMHU OPraHOUIaMU U 000I04KOM KiIeTKH). Pubocomsl,
0COOEHHOCTH CTPOEHMS U poJib B OnocunTese Oenka. [lonupudocomsl. Bakyonn pacTUTeIbHBIX
KJIETOK, WX 3HaueHue, cBsi3b ¢ DIIC. [lnacTuasl: 1eHKOMIACTHI, XJIOPOIUIACTHI, XPOMOILIACTHI.
Ocob6ennoctu, crpoenne u Gyukiuu wiactua. JJHK mnactua. [IpoucxoxaeHune XaoporniacToB.
B3aumHoe npeBparienue niaactua. MUTOXOHIpUH, CTPOCHUE (HapyKHasi U BHYTPEHHSS
MeMOpaHsbl, KpucThl). Mutoxonapuansusie JJHK, PHK, pubocomsl, ux ponb. @yHkuuu
MUTOXOHJIpUM. [ MITOTE3BI O MPOMCX0XKIEHUN MUTOXOHAPUI. 3Ha4YEHHE BOSHUKHOBEHHUS
KHCJIO-POJTHOTO JABIXaHUS B 3BOOLMHU. KieTouHbI 1IEHTp, ero cTpoeHue U GyHKIUH.
Opranoupl 1BukeHus. KiierouHnble BKIIOYEHNS — HETIOCTOSIHHBIN OPTaHOM]L KIIETOK,
0coO0eHHOCTH U PyHKIHU. 3. DOTOCUHTE3

OOmen BCIIICCTB U SHCPI'UH. IToHsiTHE O IIIACTUYECKOM U SHEPTCTUICCKOM oomene.PoToCUHTE3.
CBeToBas U TeMHOBas (1)3.3]:1 (I)OTOCI/IHTEBa, OCHOBHBIC ITPOLICCChI, MPOUCXOAAIINEC B 3TU (I)EBLI.
OCHOBHBIC UTOTH CBETOBOI (1)3.3191 - CHHTC3 ATq), BBIJCJIICHUEC KUCIIOPO/Ja, O6p8.30BaHI/IC



BOCCTAaHOBJICHHOTO HUKOTHHaMUaaAeHuHAnHYKIeotuadochara (HALD -H2).
dotodochopunupoBanue. CymmapHoe ypaBHeHHE (HOTOCHHTE3a. [IepBUUHBIC IPOTYKTHI
¢dorocunTe3a. POTOCUHTES3 U YPOKall CEIbCKOXO03MCTBEHHBIX KyNIbTYp. [1yTr mOBBIIIEHUS
IPOAYKTUBHOCTH CEJIbCKOXO0351iiCTBEHHBIX pacTeHnid. K.A. TumupszeB o0 KocMHuecKoil posiu
3€JICHBIX PacTeHHA. XEeMOCHHTE3 U €r0 3HaYeHHUE B MpHUpoje. 4. DHepreTuyeckuii oOMeH
OHepreTuyeckrii 0OOMEH B KIIETKE U €ro OMOJOTMUECKUI CMBICI. DTalbl 3HEPreTUYECKOrO
0o0MeHa, IPUYPOYEHHOCTh ITHX MPOLIECCOB K ONPEIEIEHHBIM CTPYKTYpaM KJIETKH. 3HaUeHUe
mutoxoHpuii u AT® B snepreTudeckom oomMene. 5-7. buocunres 6enka bruocunres 6e1KoB B
KJIETKE U ero 3HayeHue. Poib reHoB B OnocuHTe3e 6enkoB. ['eHeTnueckuii Kol 1 ero CBOMCTBA.
Oransl OnocunTes3a Oenka. Peakiun MaTpuyHoro cunTesa. Perymsnus cunre3a 6enkos. I'eH-
pEryJsaTop, reH-oIepaTop, CTPYKTYpHbIE T€HbI, X B3auMoaelcTeue. [lpunnun oOpaTHoil cBs3u
B peryisinuu GyHKIMOHUPOBaHUS reHoB. COBpEeMEHHBIE MPEICTaBICHHS O pHpoJie reH 8. Tumsl
JielieHus KIIeTOK JKM3HEHHBIM LUK KIETKU U €ro dTansl. [IoAroTOBKa KIIETKHU K JEICHUI0 —
uHTepdasa, ee nepuobl (IPECUHTETUYECKUM, CHHTETUUECKHUI, TOCTCUHTETHYECKUI).
buonoruueckoe 3HaueHue uHTEpPassl. AnonTo3. MUTOTHYECKUN LIMKI. AMHUTO3 U €r0
3HayeHue. MUTO3 - IUTOJIOrMYECcKasi OCHOBa Oecrosioro pasMHoxeHus. da3pl MUTO3a, UX
xapakrepucTtika. CTpyKTypHbIE U3MEHEHUS U (PU3NOJIOTHYECKHE OCOOCHHOCTH OPraHOU/I0B
KJIETKU BO BpPEMsI MUTOTHYECKOTO JiejieHusl. BepeTeHo nenenus, crpoeHne U QyHKIUN HUTEN
BepeTeHa. bruonornyeckoe 3HaueHne MUTo3a. Meno3 - HUTOJIOrMYecKasi OCHOBA I0JI0BOTO
pasmHoxeHus. [lepBoe nenenue meiio3a, ero gasbl, UX XapakTEpPUCTUKA. Y MEHbILIEHUE YnCiIa
XPOMOCOM Kak pe3yJbTaT IepBoro AejaeHus. Bropoe nenenune meiosa, $hasbl, ux
XapaKTepuCTHKa. bruonornueckoe 3HaueHne Meno3a. 9. becnosnoe u 1oJ0BOE Pa3MHOKEHUE.
®opmbl U crIocoOBI Pa3MHOXKEHHUSI OPraHu3MoB. becrnonoe pa3MHOXKeHHe, €ro BU/Ibl U 3HAUCHHE.
[TonoBoe pa3MHOXEHUE, €r0 BUABI M IBOJIIOLMOHHOE 3HaueHue. O01as XxapakTepucTuKa 1
0COOEHHOCTH Pa3MHOKEHHSI OCHOBHBIX I'PYIIIl OPraHU3MOB. Pa3BUTHE MY)XCKUX U KEHCKUX
IIOJIOBBIX KJIETOK Y )KUBOTHBIX U pacTeHUH. 10. OHTOreHe3 — MHANBUyaJIbHOE pa3BUTHE
opranu3mMoB. OII0I0TBOPEHHE U ero TUIbl. OMI0I0TBOPEHUE U Pa3BUTHE 3apobllIa y
KUBOTHBIX. OCHOBHBIE 3TAIbl SMOPHOHAIBHOIO Pa3BUTHS )KUBOTHBIX. B3aumonelictBue yacreit
pa3BHBaIOIIETOCs 3apo/bliia. bruoreneTnyeckuii 3aKoH, €ro COBpEMEHHasl HHTEPIIpETaIHsL.
[TocTamOproHanbHOE pa3BuTHE. BpenHoe BiIusHNUE alnKorois, HHKOTMHA, HAPKOTUKOB,
3arps3HEHUs OKpYXKarolllel cpe/ibl Ha pa3BUTHE 3apO/Iblla )KUBOTHBIX U yenoBeka. Oomiast
XapaKTepUCTHKa U 0COOEHHOCTH pa3MHOXEHHUs BUPYCOB, OaKTepuid, BOJOPOCIEH,
MOX000pa3HbIX, HAIOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, TOKPBITOCEMEHHBIX, TPHOOB U
mumaitHukoB. CmeHa (a3 B )xu3HeHHoM 1ukiie. 11. KontponbHas pabora no paszaeny
«uronorusi» OcHOBHbIE MOHATUSA. ABTOTPO(BI. AMUHOKHUCIOTHI. AHa0OIN3M. ACCUMMIISALIUS.
AHnTuKOA0H. AnmapaT ["onbmpxu. AKTUBHBIN TpaHcnopT. A3poOsl. bakrepuodaru. buocunres
oenka. bpoxxenue. Bakyons. Bxnrouenust. ["ammonansiii Habop xpoMocoMm. [urmonansiit Habop
xpomocoMm. ['en. I'enernueckuii koa. ['enom. I'enotun. I'mapodunsaocTs. 'mapodoOHOCTS.
I'muxonns. I'nukokamuke. I'nmukonporennsl. I'pana. I'yanun. Jlenatypanusd. JluccuMumsanus.
JHK. [sixarensHbiii  cyoctpat. Knerounoe nsixanue. Kapuonnasma. Katabonuzm.
Kucnoponnsiii atan. Kogon. Kommnemenrapaocts. Kpucra. Jlelikomnactsl. JInzocoma.
Jlunonporeuas!. Jlokyc. MakposnemenTsl. Matpukc. MaTpuunslii cuHTe3. MeTabonu3m.
Muxkpotpy6ouku. MukpodunamenTsl. Mukposnementsl. Monomep. Hykieonporenas.
Hyxneotua. Onepon. Opranouzasl. Ocmoc. Onepatop. [Inactuast. [Tunomnuros. [Honumep.
[MomunenTua. [lentunnas cBs3b. [Ipokapuotsl. Penpeccop. Pubocomsr. PHK. CIIM/I. Ctpoma.
Crpykrypssle renbl. Tpancnsauus. Tpanckpunmus. Tpumier. Tunakoun.



TumunH. @aronuTto3. @epMeHTHI. XJTOPOIIACT. XpOMATHH. XPOMOIIACT. XpOMOCOMa.
[enTpuonu. [{utonnazmatudeckas MmemOpana. [luto3un. Ypauun. @otocuHTe3. XeMOCHHTES.
DK30LHUTO3. DHAOIUTO3. DHIOIUIA3MATUYECKas CeTh. DyKapuoThl. Aapo. Anapeimko. becrnonoe
pasMmHoOkeHue. BeretatuBHoe pazmuoxkenue. 3urota. [lonoBoe pazmuoxenue. [loukoBanue.
ArnonTo3. XXuzHennslil nuki kinetku. Cnepmaro3ouns. Criopa. SAinexnerka. AMuTo3. Muros.
Meiios. Llentpomepa. Untepdaza. [Ipodaza. Anadaza. Meradaza. Tenodaza. Bepereno
nenenusi. buanent. ['eHepaTuBHas TKaHb. ['OMOJIOTMYHBIE XPOMOCOMBI. J[BOITHOE
OIJIOIOTBOpPEHME. 3apobiiieBrlii Memok. Konbtoranus. Kpoccunrosep. Penykimonnoe
nenenue. Crnepmartorenes. OBorenes. JKusneHnnbii 1uki. ['ameropur. Ciopodur.
buorenernueckunii 3akoH. bnactyna. bnactomep. Omnogorsopenue. Onrorenes. Buyrpennee
oruiogoTBopeHue. HapykHoe omiogoTBopeHue. 3apoabliieBbie JUcTk. OpraHorexes.
[Taprenorenes. OmOpuoHanbHoe pa3BuTHe. [locTamOpuonansHoe pazsutre. Ousorenes.
DxroaepMa. Duroaepma. Mezonepma. Mexnpenmernsie cBa3u. Heopranudeckass XuMus.
XHUMHYECKHUE JIEMEHTHI Tiepuoanueckor cucreMsl J[.M.MenneneeBa. loHbI (KaTHOHBI U
aHuoHbl). Boga u apyrue Heoprannueckre BeIiecTBa, CTPOSHUE MOJIEKYJ U CBONCTBA.
Jucconmarus snekTpoauToB. Opranndeckas XuMus. OCHOBHBIE TPYIIIBI OPTaHUYECKUX
coenuHeHuil. bydepnsie pactBopsl. Pusnka. OcmoTnueckoe aasnenue. Juddysus u ocmoc.
boranuka. OCOOEHHOCTH CTPOEHUS KJIETOK pacTeHUud. OTIMYUs paCTEHUH OT )KUBOTHBIX.
3oostorus. OCOOEHHOCTH CTPOCHUS KIETOK KUBOTHBIX. OTIMYMS )KUBOTHBIX OT PaCTEHUH H
rpu6oB boranuka. OcoOEHHOCTH CTPOSHHSI M pa3MHOKEHHsI pacTeHuil. BereratnBHoe
pasmHoxernue. [IpuBuBku. Opransl pacTeHul, ux cTpoeHue U GyHKIUU. CTpOSHHUE IBETKA —
opraHa ceMeHHOTro pa3MHOkeHus. OnpuieHue. 3oomnorus. OcoOEHHOCTH Pa3MHOKEHUS
YKUBOTHBIX Pa3IMYHBIX CUCTeMaTH4YecKuX rpymnn. CrocoObl OII010TBOPEHUS Y KUBOTHBIX.
[TocToMOpHOHAIBHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3eMHOBOIHBIX. AHATOMUSI.
Oco0eHHOCTH YMOPHUOHATILHOTO PAa3BUTHS YEIIOBEKA

Paznen 3.Pemenue 3anau no teme «l eHetnka»-11 yacos 3akperieHne OCHOBHOTO COAEPHKaHUS
TeM B XOJIe pelieHus Ouonorudeckux 3aaad: 1-3. HezaBucumoe HaciaenoBaHue MPU3HAKOB
[Ipeamer, 3agaun 1 MeToAbl reHeTUKH. OCHOBHBIE Pa3/eiibl TEHETUKUA. MeCcTO reHeTUKH Cpen
OMOJOTUYECKHNX HayK. 3HAU€HUE TEeHETUKU B pa3padoTKe MpoOIeM OXpaHbl IPUPOIHI,
37paBOOXPAHEHUS, MEIULIMHBI, CEJILCKOTO X035AKCTBA. [[pakTueckoe 3HaUeHE TEeHETUKH.
[".Menzenb — OCHOBOIOJIOKHUK T'€HETUKU. MeTo/1 TeHETUYECKOr0 aHaIn3a, pa3padoTaHHBIN
I"'Mennenem. ['enernueckas cumBonuka. [IpaBuna 3anucu cxem ckpemBanus. Hacienosanue
P MOHOTHOPUJTHOM CKpeIBaHuU. JIOMMHAHTHBIC U PEIIECCUBHBIE TpU3HaKU. [IepBbiii 3aK0H
Menpens - 3aKOH eIMHO00pa3us THOPUIOB TIEpBOTO MokoieHus. BTopoii 3akon Menaens -
3aKoH pacuieryieHus. [IpaBuio yuctorsl ramert. LluTonornueckre OCHOBBI paclIEIIEHUS TPU
MOHOTHOPUAHOM CKpennBaHuu. CTaTUCTUUYECKUI XapakTep paciierieHus. [loHsATHE 0 TeHax u
ajuessix. @enorun u resoturl. ['omo3urora u rerepo3urora. Pacuieninenne npyu BO3BpaTHOM U
aHATM3UPYIOIIEM CKpeluBaHu. HacnemoBanue npu TMTHOPUIHOM CKPELUBAHUY.
He3aBucumoe koMOMHUPOBaHNE HE3aBUCUMBIX Tap MPU3HAKOB - TPETUH 3aKOH MeHens.
[{uTonorndyeckre OCHOBBI HE3aBUCUMOT'O KOMOMHUPOBAHUS ITap MPU3HAKOB. 4-5.
B3anmoneiicTBre aJIETbHBIX U HEAJJIEIbHBIX TeHOB. HacnenoBanue npu B3auMoeHCTBUU
ajuieNbHbIX reHoB. JlomuHupoBanue. Henonnoe nomMmuaupoBanue. KonoMHupoBaHue.
CrepxmomMuHupoBaHuEe. MHOKECTBEHHBIN ajuieNn3M. B3anmoielicTBre HeallJIeIbHBIX TEHOB.



HoBooGpa3oBanus npu ckpemuBaHii. OCOOEHHOCTH HACIEIOBAHUS KOJINYECTBEHHbIX
npusHakoB. KommmumentapHocts. Onucras. [lonmumepus. MHO)keCcTBEHHOE AECTBHE I'EHOB.
ITpriMepbl MHO>KECTBEHHOT'O 1€UCTBUS F€HOB. BO3MOXKHbBIE MEXaHU3MBI OOBSICHEHHS 3TOTO
ABJICHUS. | €HOTUII KaK LI€JI0OCTHAsI UCTOPUYECKH CIOXKUBLIAsICS cucTteMa. 6-7. XpoMOCOMHas
TEOpUs HACJIEACTBEHHOCTH.

SIBieHME CLEIUIEHHOT O HACIEA0BAaHUs U OTPAHUUYEHHOCTh TPEThEro 3akoHa Meniens. 3HaueHue
pabot T.I'.Moprana u ero mKoJbl B U3y4CHUH SIBJICHUS CIICTUICHHOTO HACJIEIOBAHUS.
Kpoccunrosep, ero Ouonoruyeckoe 3HaueHue. ['enernueckue kapTbl XxpoMocoM. OCHOBHbBIE
MOJIOKEHUSI XPOMOCOMHOW T€OPHH HACIEACTBEHHOCTH. Britan mkonsl T.I.Moprana B
pa3pabOTKy XpOMOCOMHOM TeOopuH HacieacTBeHHOCTH. 8-9. ['eHeTnka nmona. ['eHeTuka mosna.
[lepBruHBIE U BTOPUYHBIE [TOJIOBBIE TPU3HAKU. XPOMOCOMHAs TEOPUS ONPEIEICHUS 10A.
I'omorameTHslil U reTeporaMeTHbIN noJ. Tunsl onpeneneHus nosia. MexaHusm noaaepKaHus
cooTHoweHus nojios 1:1. HacnenoBanue npu3HakoB, CLEIIEHHBIX C 11osioM. 10.
3aKOHOMEPHOCTH U3MEHUMBOCTHU. MI3MeHunBocTh. Kiaccudukanus n3MEeHINBOCTH C MTO3UIHNA
COBpEMEHHOM re-HeTuku. DeHoTunmdeckas (MoauduKaoHHAs ¥ OHTOTCHETHYSCKAs)
M3MEeHYMBOCTh. HopMa peakuuu u ee 3aBUCUMOCTD OT reHoTuna. CTaTuCTUYECKUE
3aKOHOMEPHOCTH MOAU(PHUKAIIMOHHON M3MEHUYUBOCTH; BAPUALIMOHHBIN Psi/i M BapHallMOHHAS
KpuBas. [eHoTuUnnyeckas (KOMOMHATUBHAS M MyTaI[IOHHAs) K3MEHYUBOCTh. 3HAYCHHE
KOMOMHATUBHON N3MEHYMBOCTH B OOBSICHEHUH SBOIIOIIMOHHBIX MPOIECCOB, CENIEKIINH
opranu3MoB. MyTallmoHHAast U3MEHUHUBOCTb, €€ BUAbl. MyTaruu, ux npuunnsl. Knaccuduxamms
MYyTaIii 10 XapakTepy U3MEHEHHUs reHoTHUMa (T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE,
nuTorazMarudeckue). IlocnencTBus BIusHUSA MyTareHOB Ha OpraHu3M. Mephbl 3aluThl
OKPY>KaIOIIEeH Cpebl OT 3arpsI3HEHUSI MyTareHaMu. 3aKOH TOMOJIOTHYECKUX PSAIOB B
HacyieAcTBeHHOU n3MeHunBocty. H.J.BaBuoBa. DkcriepuMeHTalbHOE MOTy4eHne MyTauuid. 11.
['eneruka yenoBeka ['eHeTrka yenoBeka. YenoBek kak 00BEKT T€HETUUECKUX UCCIIEeIOBaHHIA.
MeTo-apl 3ydeHus: HACJIeCTBEHHOCTH YeTIOBEeKa: Te€HeaI0rHYeCKHid, OJIM3HEIIOBhIH,
[IUTOTEHETHUECKUN, THOpUIN3alls COMAaTUYECKUX KIIeToK. HacnenacTBeHHbIe 00NIe3HH, UX
pacmnpocTpaHeHHE B MOMYJISIUAX yenoBeka. Mepbl MpodUIakTHKU HACIEACTBEHHBIX
3a0o0sieBaHUi YenoBeKa. BpeHoe BIusiHUE aJIKOrofisi, HIKOTHHA U HAPKOTHYECKUX BEIIECTB Ha
HaCJIEICTBEHHOCTh YeJIoBeKa. MeIMKO-TeHeTHYeCKOe KOHCYIbTUpOoBaHue. Kputrka pacucTckux
TEOPHI C MO3UIMI COBPEMEHHON F€HETUKH.

OcHoBHble noHATHS. ['enetnka. ['mbpuaonornueckuit Metos. HacneactBeHHOCTb.
N3MmeHunBOCTh. Asienb. AIbTEpHATUBHBIE TpU3HaKU. ['eHoTun. @enorun. ['eteposurora.
['omo3zurora. 'nbpua. JloMruHaHTHBIN MPU3HAK. PeriecCuBHBIN MPU3HAK. AHATH3UPYIOIIEEe
ckpentuBanue. Bo3BpaTHoe ckpemuBanue. Jlurereposurora. [lomuruOpuminoe cCKkpenmBaHme.
KomMmmmMmenTapHoe neiictBue reHoB. Onucras. [lomumepus. [Ineitorponus. MHOKeCTBEHHBIN
atenu3M. KonomrnanpoBanue. CBepxaqoMuHUpoBaHue. HermomHoe TOMUHUPOBaHUE.
Cuennennoe Hacnenosanue. I'pynmel cuerienus. Kpoccunrosep. KpoccoBepHsle u
HEKpPOCCOBEPHBIE raMeThl. AyTocoMsl. ['eTeporameTHslii 1oi1. I'omorameTHsii nos. CremnieHHoe
C 1oJIoM HacnezioBanue. @eHoTHUnUYecKast U3MEHYUBOCTh. Moau(uKannoHHas U3MEHUYUBOCTb.
BapuanTa. Bapunanuonssiii pan. Bapuannonnas kpusas. Hopma peakiuu. OHTOreHeTn4eckas
M3MEHYMBOCTb. [ eHOTHIMYECKass N3MEHUYUBOCThb. MyTallMOHHAas U3MEHYUBOCTh. MyTaruu.
Myrarensl. ['ennbie Myrauuu. ['eHomMHbIE MyTaluu. XpomMocoMHble MyTalnu. KomOnHaTuBHas



M3MEHUYUBOCTB. [{uTomnazMarndeckas usMeHYHBOCTh. CIIOHTaHHBIE MyTaluu. JleTanpHble
MyTaluU. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHON U3MEHUNBOCTH. ['eHeTnka
yenoBeka. HacnencrBennsle 6one3Hu. AnbOnan3M. biansnenossnii metoa. I'emodumms.
['nOpunn3anys comaTHUECKUX KJIETOK. MeIUKOreHeTUUeCKOe KOHCYJIbTHPOBAHNUE.
[Tonmupaktunus. [lonynsiiuonHelil MeTon. MexnpenmeTssle cBsi3u. Jkojorus. OxpaHa
IIPUPOJBI OT BO3ACUCTBHA XO35MCTBEHHON ACATEIbHOCTH YeJI0BEKA. TeopHs 3BONIOLMH.
3HaueHue U3MEHYUBOCTH B 3Botonuu. dusnka. Monusupyromee u3iny4eHue, IOHITHE O 103€
U3Iy4eHus u Ouosaoruueckoi 3ammre. Xumus. OxpaHa NpUpo/ibl OT BO3AECHCTBHUS XUMUUYECKUX
npousBoacTB. Heoprannueckas xumusa. OxpaHa Npupoabl OT HETaTUBHOTO BO3ACHCTBHS
OTXO0J10B XUMHUYECKUX Nponu3BoacTB. Pusnka. PenrreHosckoe nznyuenue. [lonstue o noze
U3JTY4YeHUs 1 OMOJIOrMYecKo 3amure. 3aueT 1o Kypcey «Pemienne Onomornueckux 3aaad B X0/1e
noarotoBku k EI'D» - 2 vaca

11 xnacc

Tema 1. «Cucrema u MHOrooOpasue opraHuueckoro Mmupa» OCHOBHBIE CUCTEMATHUECKUE
(TaKCOHOMHMYECKHUE) KaTerOpuu, UX COMOAYMHECHHOCTh. MHOroodpasue opraHu3MoB.
OZHOKJIETOYHBIE 1 MHOTOKJIETOUYHBIE, aBTOTPO(BI U TeTepoTpodbl, a3p00bl U aHAIPOOBI.
Bupycsl - HekeTouHble (OpMbl )KU3HU. Mepbl TPOPUIAKTUKN pacpoCTPaHEHHsI BUPYCHBIX
3abosnesanuil. [{lapctBo bakTepun, ctpoeHue, )Ku3HeAEATEIbHOCTh, PA3MHOXKEHHE, POJIb B
npupoe. bakrepun - Bo30yauTenu 3a00j1€eBaHUN paCTEHUH, )KUBOTHBIX, YEJIOBEKA.
[Tpodunaktuka 3aboneBanuii, Be3biBaeMbIX OakTepusimu. LlapcTBo pacrenuii. Ctpoenue (TkaHu,
KJIETKU, OPTaHbl), )KU3HEAEATEIbHOCTh U Pa3MHOKEHHE PACTUTEIBLHOIO OpraHu3Ma (Ha mpumepe
MOKPBITOCEMEHHBIX pacTeHuil). Pacrio3HaBanue (Ha pUCYHKax) OpraHOB pacTEHHH.
Msoroo6pa3ue pactenuit. OCHOBHBIE OT/ENBI pacTeHuil. Bogopocnu, ux crpoenue,
pasHooOpa3ue U poJib B pupoie. Mxu, NanopoTHUKOOOPa3HbIE, TOJIOCEMEHHBIE, UX CTPOEHHE,
pasHooOpasue u poiib B mpuposie. [lokpsitocemennslie pacteHus. OHOI0JIBHBIE U IBYOJbHBIE,
UX OCHOBHBIE ceMeiicTBa. Posb pacTeHuil B mpupoie u )kxu3HU yenoBeka. LlapcTBo rpudos,
CTpOEHHE, KUZHEJCATENbHOCTh, pa3MHOKeHue. M cronb3oBaHne rpuboB JUIsl OITY4YEeHUS
IPOJYKTOB MUTaHUS U JieKapcTB. Pacrio3HaBaHue cbeJOOHBIX U SIIOBUTHIX TPpUOOB. JInaitHUKY,
UX pazHooOpas3ue, 0COOEHHOCTU CTPOCHUSI U KU3HEAEITeIbHOCTU. Polb B ipupoie rpudoB u
nuiaiHuKoB. [lapcTBo KUBOTHBIX. OJIHOKJIETOYHBIE U MHOTOKJIETOYHBIE )KUBOTHBIE.
XapakTeprucTUKa OCHOBHBIX TUIIOB 0€CIIO3BOHOYHBIX, KJIACCOB WIEHUCTOHOTMX. OcOOeHHOCTH
CTPOEHMUS, JKUZHEAEATEIBHOCTH, PAa3MHOKEHUS, POJIb B IPUPOJE U )KU3HH UEJIOBEKA. XOpIOBbIE
YKUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KJIacCOB. Poib B IpUpPOJE U KU3HU YEIOBEKA.
Pacno3naBanue (Ha pUCyHKax) OpraHoB U CHCTEM OPraHoOB y ’KMBOTHBIX. Tema 2. «Opranusm
YeJI0BEKa U ero 30poBbey» (6u) [Ipenmer n3ydyeHus aHaTOMUU, GU3UOJIOTHU U TUTHEHBI
yenoBeka. Tkanu. Pacro3HaBanue (Ha puCyHKax) TKaHEH, OpraHOB U CUCTEM opraHoB. OmopHo-
JIBUTATENIbHAs CUCTEMA, €€ CTpOeHUE U PyHKIMOHUpoBaHue. [lepBas momouis Npu TpaBMax.
CtpoeHue u paboTta AbIXaTeIbHONU CUCTEMBI. ['a3000MeH B JIETKHUX U TKaHX.. 3a00JeBaHuUs
OpraHoB JbpixaHus. BHyTpeHHsist cpena opranusma uenoseka. KpoBs 1 kpoBooOpaiiieHue.
I'pynnel kpoBu. IlepenuBanue kposu. MmmyHutert. IlepBas nomonib npu KpOBOTEUEHHUSX.
HeliporymopanbpHas peryisnus nIpoLeccoB KU3HEACITEIbHOCTH OpraHi3Ma Kak OCHOBA €ro



LETTOCTHOCTH, CBSI3M CO cpenoil. HepBHas u sHI0KpHUHHAS cucTeMbl. Briciias HepBHas
nesTeabHOCTh. OCOOCHHOCTH TICUXUKH YesioBeka. PedaekTopHas Teopus NoBeICHHUS.
Bpoxnaennsie u npuodperennsie Gopmel noBeaerus. Con, ero 3Hayenne. Co3HaHuE, MaMsTh,
AMOLIMH, PeUb, MbllIIIEHUE. MoueBblIeIUTENIbHAsA cucTeMa U koxa. Ix crpoenue, pabora u
rUrueHa. AHaIU3aToOPbl, X poib B oprannsMe. Ctpoenue u pynkuuu. OOMeH BeuiecTB U
IIPEBpALICHNE YHEPTUU B OpranusmMe 4yenoseka. Butamunel. [lonoBas cucrema yenoBeka
PasmuoOXxeHMe 1 pazBuTue yenoBeka. PenponyktuBHoe 310poBbe yenoBeka. [locnencraus
BIIMSIHUS QJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOABIIIA YEIOBEKA.
JInuHas 1 o0IIeCTBEHHAs TUTHEHA, 310pOBbIH 00pa3 xu3HU. [IpodunakTuka MHPEKIIMOHHBIX
3a0o0JeBaHni (BUPYCHBIX, OaKTepUAIbHBIX, TPUOKOBBIX, BBI3BIBAEMbIX KMBOTHBIMH).
[IpenynpexneHue TpaBMaTU3Ma, IIPUEMBI OKa3aHUs [IEPBOM TOMOIIU. BpeHbIie U noje3HbIe
NPUBBIYKU. 3aBUCUMOCTb 3/I0POBbSI YEJIOBEKA OT COCTOSTHHSI OKpYy»katouiei cpensl. Cobmronenue
CaHUTApHO-TUTMEHNYECKUX HOPM U IIPaBUJI 30poBOro oOpa3za xu3Hu. Tema 3. «OBoonus
KUBOM Npupoas» Bun, ero kpurepuu. [lonynsanus — cTpyKTypHas eJUHULA BUIA U
3JIeMEHTapHast eAMHULA 3BoItoLMU. MukposBostonus. O6pazoBaHue HOBBIX BU10B. CIocOOBI
Bu000pa3oBanusi. CoxpaHeHue MHOT000Opasus BUI0B KaK OCHOBA YCTOMYUBOCTH OHOC]EPHI.

Pa3BuTHE 3BOIOIMOHHBIX HIeH. 3HaUeHHUE HBOTIOIIMOHHOM Teopun Y. JlapBuHa. BzauMocBs3b
JIBUKYIIUX CHJT 9BOTIOINH. DOPMBI €CTECTBEHHOTO 0TOOpPA, BUABIOOPHOBI 32 CYIIIECTBOBAHHE.
CuHreTudeckas Teopus SBONIONHMH. DieMeHTapHbIe GakTopsl sBomonuu. Mccnenoanus C.C.
YerBepukoBa. Ponb 3BOMIONMOHHON TEOPUH B OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAY4YHOW KapTHUHBI MUpa. Jloka3aTesnbCcTBa 3BOJIIOLMY )KUBOU NTPUPOBIL. Pe3ynbrarsl
ABOJIIOLIMU: MTPUCTIOCOOIEHHOCTh OPIaHU3MOB K cpesie 00uTaHusl, MHOrooOpa3re BUJIOB.
Makpossosmtouust. Hanpasnenus u nytu 3Boonuu (A.H. Ceseprios,.1. lImanbsraysen).
buonoruueckuii mporpecc u perpecc, apomopdos, uanoaganranus, Aerenepanus. [I[puanHsl
OHMOJOTrHYECcKOro mporpecca u perpecca. ['umore3s BOSHUKHOBEHUS KU3HU Ha 3emiie. OCHOBHBIC
apoMop(O3bI B 3BOJIIOLUN PACTEHUH U KUBOTHBIX. Y CIIOKHEHHE )KUBBIX OPraHU3MOB Ha 3eMJie B
npouecce 3pomonuu. [IponcxoxaeHue yenoeka. YesnoBek Kak BUM, €r0 MECTO B CUCTEME
OpPraHMYECKOT0 MUpa. | MITOTE3BI MPOUCXOKACHUS YEIOBEKA COBPEMEHHOI0 BUAa. JIBrKyiune
CHWJIBIM 3Tallbl SBOJIIOIMM YesloBeKa. YeraoBeueckne pachl, X T€HETHYECKOE POACTBO.
buocouunansHas npuposa yenoBeka. ConuanbHasi 1 IpUPOJIHAs Cpea, aJanTaliy K Heil
yesioBeka «DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEpHOCTH» Cpebl 00MTaHUSI OPTaHNU3MOB.
Dkojnorudeckue GpakTopsl: abMoTuyeckue, OnotTnyeckne. AHTponoreHHsli gakrop. Mx
3HaueHue. JKocucreMa (OMOoreoleHo03), €¢ KOMIOHEHTHI: TPOIYLIEHThI, KOHCYMEHTHI,
pelyLeHThl, UX poJib. BuoBas u nmpocTpaHCcTBEHHAs CTPYKTYpPBI 3KocucTeMbl. Tpoduueckue
ypoBHu. Llenu n cetn nuranus, ux 38eHbs. [IpaBuiia sxosnornueckoit nupamuasl. CocraBiieHue
CX€M IepesiauM BellecTB U dHepruH (1eneit nuranus). Paznoobpasue skocucreM
(6uoreonieHo30B). CaMopa3BUTHE U CMEHA SKOCUCTEM. Y CTOMUUBOCTD M TUHAMUKA HKOCUCTEM.
buonoruueckoe paznooOpaszue, caMOperysiius U KpyroBOpoT BEIIECTB — OCHOBA YCTONYHUBOIO
pa3BUTHA SKOcHCcTeM. [[pUunHBl yCTONYMBOCTH M CMEHBI 3KOcUcTeM. MI3MeHeHHs B aKocucTeMax
O] BIUSTHUEM JIEATEIbHOCTH YeIOBeKa. ATpPO3KOCUCTEMbI, OCHOBHBIE OTJIMYUS OT MPUPOIHBIX
skocucteM. buocdepa — rinobanbHas skocuctema. Yuenue B.W. Bepnanackoro o 6uocdepe.
JKuBoe BemectBo, ero pyHkimu. OCOOEHHOCTH pacnpeeneHns O0nomMaccsl Ha 3emiie.
Buonornyeckuii KpyroBopoT U NMpeBpallieHne 3Hepriun B 6uocdepe, poib B HEM OPraHU3MOB
pasHBIX LApCTB. DBOIIOIMS OHochepbl



YueOHo-MeTonnyeckoe obecriedeHre Meronuyeckue nocoOus u AOMOIHUTENIbHAS JTUTepaTypa
Jlutepatypa nns yuutens

1. bepkun6mut M.B., I'marones C.M., UBanosa H.I1., ®punman M.B., @ypanes B.A., Uyo B.B.
Mertonudeckoe mocodue K yaeOnuky “Oobmas ouonorus’ - M.: MUPOC, 2000. — 93c.

2. H.JI.T'aneeBa.«CTo mpreéMOB I y4eOHOTO ycIexa yUeHHKa Ha yPOKax OUOIOTHI»-
METOIMYEeCKOe TTocooue [t yunutensi, MockBa: «5 3a 3HaHU»,2000rT.

3. I'un A.A. Tlpuemsl negarornyeckoit Texuuku. — M.: Bura-Ilpecc, 2002. — 86c.

4. Imutpuena T.A., Cymaroxun C.B., I'ynenkos C.U., Menpenesa A.A. buonorus. Yenosexk.
O6mas 6uonorusi. Borpockl. 3aganus. 3anaun. — M.: [Ipocda, 2002. — 144c.

5. Myptaszun ['"M. 3agauu u ynpaxxaeHus no ooOuieit 6uonoruu. [locobue ans yuureneit. — M.:
[Ipocsemenue, 1981. — 192c.

6. [lerynun O.B. DnexkTuBHBIE Kypchl. FIX MecTo U posib B Onosoruyeckom oopazoBaHuu.//
“Buosiorud B mkoie”. — 2004, - Ne7.

7. [lonomapesa N.H., Conomun B.I1., Cunensaukosa I'.J[. O0mias metoanka o0yueHus
ouonorun. M.: M3narenbckuit nenTp “Axagemus’, 2003. — 272c.

8. Bricouikas M.B. TpenupoBounsie 3a1aun. Bonrorpaa. Yuurens: 2005. 148c.
9. I'ynsaes B.I'. 3agaunuk no reneruke. M. Konoc1980.

10. Kyumenko B.C., ITaceunuk B.B. buonorus. lllkonsnas onumnuana. ACT - Actperns.
M.2002. 300c.

11. A.B. [lumenoB. Ypoku 6uonoruu B 10 — 11 knaccax, pa3zBepHyTOo€ MIaHUpOBaHUE (B 2
yacTsx. — Spocnasib, - Akagemus pa3sutus, 2006

12. IInmenoB A.B. Ypoku buonoruu. fIpocnasns. Yuurens roga Poccun: 2003. 270c.

13. Pupurep O.H. buonorus. Okonorus. Sxk3aMeHallMOHHbBIE BOIIPOCHI U OTBETHI. M.“AcT-Tipecc
mkoisa” 2003. 54c.

14. TIporpammel Jitst 001I€00pa30BaTEIbHBIX IIIKOJ, THMHA3MH, JTulieeB. buonorus. 5-11 kiacc.
M.: Ipoda, 1999. — 224 ¢

15. FOpkosa N.U., llumkeBuuy M.JI O6mias 6uonorus: 10 kinacc: IloypouHsie TeCThI:
TemaTuueckuit KOHTPOIIb. YueOHO-MeTogrueckoe nocodue - Mu:FOununpece,2004.- 192c.

16. B.IO.Kpectpsinunos, I'.b.Baiinep.COopHUK 3a/1a4 110 T€HETHKE ¢ pereHusIMU.-CapaToB:
«JInneii»,1998.-156¢.

17. b.X.Coxonosckas. 120 3agau mo reretuke(c pemenusmu).M.: Learp PCIIN,1991.-88c.



18. C.JI.lukapes ['enernka : CoopHUK 3ama4.-M.: UznatenscTBo «IlepBoe ceHT0ps»,2002. -
112c.

19. C.H. benanuna, K.A.Ky3smuna, 1.B.Cepreesa u n1p. Pemienue 3amay o
reneruke.CI'MYV,2009.

20. 3. Imutpuena T.A., Cymaroxun C.B., I'ynenkos C.U., Mensenesa A.A. buosorus.
Yenosek. O6mas 6uosorus. Bonpockl. 3aganus. 3amauu. — M.: [Ipoda, 2002. — 144c.

21. KoHnenmus npoduiibHOTO 00y4YeHHs Ha CTapIel CTyneHu oomiero oopasoBanus. Mockasa.
Jlutepatypa nis yyammxcsl.

1. A.B. Tepemos, P.A. Ilerpocosa - buonorus. buonornueckuii cucremsl 1 npoueccol. 10 kiacc.
[Tocobue mst cam.paboTel. Yrnyour. yposerb. @I'OC. (M.: Muemosuna), 2019 r.

2. E.H. llembsinkoB, A.H. Co6oneB: buonorus. 10-11 knaccsl. COOpHUK 3aJa4 U yIIpaKHEHUH.
VYranyGnenusiii ypoBeHs, 2019 r.

3. I'M. Jdpmvmut, O.B. Cabnuna, JI.B. Beiconkas, I[1.M. Bopoawun. O6miast 6uomorusi:
npakTUKyM it ydamuxcs 10 — 11 k1. o6meo0pa3oBaTebHBIX YIPEKICHUN; TPODHITEHBINA
YpOBEHb

4. Speiruna B.H.buonorus muisg nocrynatonux B BY3s1. M. «Bpicias mxona»1998. 475c¢.
5. O.b. I'mranu. O6mas 6uonorus, 9 — 11. Tabauuel, cxemsl. — M.; - Bmagoc, - 2007

6. PyBunckuit A.O., Breicoukas JI.B., I'marones C.M. O0uias Ouonorus: YuyeOnuk mis 10-11
KJIACCOB IIKOJI C YIIIyOJIEHHBIM u3ydeHuem ouonoruu. — M.: [Ipocsemenue, 1993. — 544c.

7. Copeirun C.®. buonorus: [Toaroroska k EI'D: YuebHo-MeTonnueckoe nocodue -
Caparos:JIuuei, 2005. - 128 c.

8. C.I'. MamoHnToB, B.b. 3axapos, T.A. Koznosa. OcHoBBI 61o0s10rHu (Kype A
camooOpazoBanus). — M.; [Ipocsemienue, 1992

9. baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. u ap. buonorus: bonbiioi cipaBoYyHUK 115t
HIKOJIBHUKOB M MOCTYNAIONIUX B BY3bl. - M: [Ipoda, 2004.10

10. Bonrosa U.B. CoopHuK 3ama4 1o obmiei 6unonoruu. — M.; «Onuke 21 Bexy, - 2005.
11. Kamenckuii A.A. buonorus: [lomublil Kypc 00111€00pa3oBaTeIbHOM CpeHEN IIKOJIBI:
12. Yye6GHOe mocobue /i MKOJILHUKOB U aOUTypueHTOB - M: Dk3ameH, 2002. - 448 c.

13. XKepebuosa E.JI. buonorus B cxemax u tTabnunax: [locodbue 1is NIKOILHUKOB U
abutypuenrtos - CII6: Tpuron, 2005. - 128 c¢. M: Ipoda, 2005. - 240 c.

14. Jlemesa H.A., Kammiok JI.B., JIucos JI.JI. buonorus B Borpocax u oTBeTax. - M.: Ponbd.
1999. — 496c¢.

15. bormanosa T.JI., ComonoBa E.A. buonorus. CipaBouyHoe mocoOue jisi CTapPIICKIACCHUKOB U
nocrynatomux B BY3s1. — M.: ACT-IIPECC IIIKOJIA, 2002. — 816c.



16. Kupeea H.M. buonorus nis nocrynatomux B BY3b1. CriocoObI petieHus 3aaa4 mo
reHetuke. — Boarorpan: Yuunrens, 2003. — 50c.

17. CamoyuuTens AJisl peiieHus 3aaad no renetuku. 2 yactu. ['.W. Tlonropnosa. B
«Ilepemena"1988r.

18. ®.K. AnenpimmmH. 3agauun 1o renetuke. [locodue ayis aburypuentoB BMA..,1997r.
19. Mopton Jxenkunc. 101 kinroueBas uaes: reneruxka. — M.: ®AMP-IIpecc, 2002.
20. ITerpocoBa P.A. OcHoBbI reHeTHKH. TeMbl mkonpHOTO Kypea. — M.: JIpoda, 2004. — 96c.

21. MamonTos C.I". buonorus: [Tocobue s mocTymnaromux B By3bl. — M.: Beiciias mkodna,
1992.

22. @®aunt P. buonorus B mudpax. — M.: Mup, 1992. 23. lllananenox E.C., Kammiok JI.B.,
Jlucos H.JI. Tectsl mo 6uonoruu. — M.: Poisd, 2001. — 384¢

WHTepHET-pecypChl
1. http://www.eidos.ru — Diigoc-1eHTp AUCTAHIIHOHHOTO 00pa30BaHMUs

2. http://lwww.km.ru/education - YueGHble MaTepuaibl U coBapu Ha caiite « Kupuiut u
Medonawmii»

3. http://school-collection.edu.ru/catalog/search - Enunas xomiekius HudpoBbIx
00pa3oBaTeNbHbIX PECYPCOB

4. http://window.edu.ru/window/ - enuHoe OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam
WuTepHer no 6uosoruu.

5. http://www.5ballov.ru/test - Tect asst aOUTYpHEHTOB TI0 BCEMY IIKOJIBHOMY KypCy OHOJIOTHH.
6. http://www.vspu.ac.ru/deold/bio/bio.htm - TenexkoMMyHUKAIIMOHHBIE BUKTOPUHBI 110
OMOJIOTHH - DKOJIOTHH Ha cepBepe BOpOHEkKCKOro yHHBEPCHTETA.

7. http://chashnikil.narod.ru/uchutil45.htm - Karasor cceiiiok Ha 0Opa3oBaTeabHBIE PECYPCHI
WnTepuera no pasaeny "buonorus".

8. http://ic.krasu.ru/pages/test/005.html -rectsr o OGuosOrHM.

9. http://www.kokch.kts.ru/cdo/ - rectupoBanne On-line o OHOJIOTUH [T YUAIIAXCS S-
1 1kmaccosB.

10. [Ipyrue UHTEpHET- pecypchl Ha YCMOTPEHHUE YUUTEIS U 00YJatOLIIXCS.



Temarnueckoe nNJIaHUPOBAHUE

N KoaungecTBo uacoB DIEeKTPOHHBIE
0
aTa ndpoBLie
1/ Tema ypoka Kourpoar Ipakrm A uugp
Bcero HbIE yecKHe U3YYeHHs oOpa3oBaTe/ibHbIE
n
padoThI padoThI pecypcel
BBenenue- 2 u
Baesene b bu6mmoreka [IOK
1 N 1 https://m.edsoo.ru/863df
3JIEKTUBHBINA KYpC.
188
Pemenue 3amau nmo
TeMe «OCHOBHBIE
. bu6mmoreka [IOK
CBOMCTBA JKUBOTO.
2 1 1 https://m.edsoo.ru/863df
Cucremuas
354
OpraHu3aIus
SKU3HIY
Paznen . MonekynspHas 6uonorus - 6 4
Pemenne 3amau mo
TeMme: «XUMHYECKUI bu6mmoreka [IOK
3 COCTaB KJIETKH. 1 1 https://m.edsoo.ru/863df
Heopranuueckue 354
BEIIECTBAY
Pemenue 3agaq mo
Teme: «XUMUYECKUN bu6mmoreka [IOK
4 COCTaB KJIETKH. 1 1 https://m.edsoo.ru/863df
YraeBoanl. 4a8
JInmuaen»y
Pemenue 3agaq mo
TeMe: «XHUMHYECKUN Bubmorexa ITOK
5 ’ 1 1 https://m.edso00.ru/863df
COCTaB KJIETKH.
606
benkny
Pemenue 3agaq mo
TeMe: «XUMHICCKHI bubmuorexa [JOK
6 COCTaB KIIETKH. 1 1 https://m.edsoo.ru/863df
Hyxkneunossie ae8
KHACIOTEL. ATD»
Pemmenue 3aga4 mo
TeMe: «XUMHUYECKUN Bubmaorexa LOK
7 ’ 1 1 https://m.edso00.ru/863df

COCTaB KJIETKH.
Hyxnennossie

db8



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfdb8

KHACIOTEL. ATDy
KonTponbHas
AGOTa 10 pAsIENy: bu6mmoreka [IOK
8 P P ok 1 https://m.edso00.ru/863df
«MonekynspHas cBe
OHOJIOTU» -
Pazpen II. LHutonorus - 11 u
Pemenue 3amau mo
teme: «lluTomorus bubmorexa [JOK
9 ’ 1 https://m.edsoo.ru/863df
KaK HayKa. foc
Kierounas Teopus» _
Pemenne 3amau mo
teMme: «CTpoenue Bubmaorexa ITOK
10 P 1P . 1 https://m.eds00.ru/863e0
KJIETKH U €€
Oba
OpTaHOMIBI»
Pemenne 3aa4 1mo bu6mmoreka [IOK
11 TEeMeE: 1 https://m.edsoo.ru/863e0
«DorocuHTE3) 682
Pemenne 3amau no
Tene: bu6mmoreka [IOK
12 ) . 1 https://m.eds00.ru/863e0
«OHepreTUueCcKuit
682
oOmen»
Pemrenue 3anayu o bu6mmoreka [IOK
13 teMe: «brocunres 1 https://m.edso0.ru/863e0
Oenkay 98e
Pemenue 3agay o bu6mmoreka [IOK
14 TeMe: «bruocuHTe3 1 https://m.edso0.ru/863e0
Oenkay c36
Pemenue 3amay mo bu6mmoreka [JOK
15 TeMe: «bruocuHTe3 1 https://m.edsoo.ru/863el
Oenkay 0b4
Pemenue 3amay mo bu6mmoreka [JOK
16 Teme: «THUIbI 1 https://m.edso0.ru/863e0
JICTICHUS KIIETOKY d9%e
Pentenne 3aga4 mo
TeMme: «becrooe n Bubmorexa ITOK
17 ’ 1 https://m.edso00.ru/863el
[IOJIOBOE
398
Pa3MHOXKEHHEY
Paznenlll. I'enetuka - 13 u + 3 4. Ha 0000IIEHNE U TTPOEKTHYIO NESTEIBHOCTD.
Pemmenue 3aga4 mo
TeMe: bu6mmorexa [IOK
18 «MHIuBHyanbHOE 1 https://m.edsoo.ru/863el
pa3BUTHE 5f0
OpPTaHU3MOBY



https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0

(OnTorenes)

KoHTtponbHas bubnmoreka [JOK
19 paborta 1o pazgeny https://m.edsoo.ru/863el
«duTonmorusi» 5f0
Pentenue 3amau mo
TeMe: bubmuorexa [JOK
20 «HezaBucumoe https://m.edso00.ru/863el
HACJIEJOBaHKUE 712
MPU3HAKOB
Pentenue 3amau mo
TeMe: bubmuoreka [JOK
21 «HezaBucumoe https://m.edso00.ru/863el
HACJIEJOBAHKE 712
MIPU3HAKOB
Pemenue 3agau nmo
TeMe: bu6mmoreka [IOK
22 «HezaBucumoe https://m.edso00.ru/863el
HacJICHOBaHUEC 82a
MIPU3HAKOB
Pemenue 3agau nmo
Tene: bu6mmoreka [IOK
23 . https://m.edsoo.ru/863el
«B3aumopeiicTBue
942
TCHOB»
Pemenue 3agau nmo
Tene: bu6mmoreka [IOK
24 . https://m.edso00.ru/863el
«BzaumoericTBue
d70
TCHOB»
Pemenne 3anad mo
TeMe: bu6mmoreka [IOK
25 «XpOMOCOMHasI https://m.edsoo.ru/863el
TEOpHs egc
HACJICICTBEHHOCTH
Pemenne 3anad mo
TeMe: bu6mmoreka [IOK
26 «XpOMOCOMHasI https://m.edso0.ru/863e2
TeOpHs 0d6
HACJICICTBCHHOCTH
Pemenue 3agau o bu6mmorexa [IOK
27 teme: «['eHeTHKa https://m.eds00.ru/863e2
OJIa 20c
Pemenne 3amay mo bubmuorexa [JOK
28 teme: «I'eHeTHKa https://m.eds00.ru/863e2
OJIa 3la
29 Pemrenue 3ama4 mo bubmuoreka [JOK



https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e231a

TeMe:
«3aKOHOMEPHOCTH
U3MEHYUBOCTH»

https://m.edso0.ru/863e2
5fe

Pemenue 3agau mo bubmuorexa [JOK
30 teme: «[ eHeTHKa https://m.edsoo.ru/863e2
YeJI0BeKa» aae
Pemenue 3amay no bubmuoreka [JOK
31 teme: «['eHeTnka https://m.eds00.ru/863e2
YeJIOBEKaA» €64
Pemrenue 3anayu o bu6mmoreka [IOK
32 teme: «I'eHeTHkKa https://m.eds00.ru/863e2
qeJIOBEKAY f9a
3aueT 1o Kypey
«Pemenne bu6mmoreka [IOK
33 OMOJIOTHYECKUX https://m.eds00.ru/863e2
3a7a4 B X0/¢ f9a
moAroToBkH K EI'O»
3akio4YeHue u bu6mmoreka [IOK
34 00001eHNe https://m.edso00.ru/863e3
Marepuana. 0do
11 xmacc
Tema 1. «Cucrema nu MHOrooOpasue oprannueckoro mupa» (134.)
CucreMaruka.
OCHOBHBIE bu6mmorexa [IOK
1 TaKCOHOMUYECKUE https://m.edso0.ru/863e3
Kareropuu. Bupycei. 666
HapctBo GakTepun
[{apcTBO pacTeHuid. bubnmoreka [JOK
2 PacturtenbHbie https://m.edso00.ru/863e3
TKaHU U OpPTaHBbl. 792
Bonopocau. Mxu. bubnuorexa [IOK
3 [TamopoTHHUKO0OPa3 https://m.edso00.ru/863e3
HBIC. 8a0
4 ['onocemenHsbIe. bubnmuotexa [JOK



https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e38a0

ITokpeITOCEMEHHBIE https://m.eds00.ru/863e3
pacTeHHs. ae
CemeiicTBa
OaHOI0JIBHBIX
ACTeHM bu6mmoreka [IOK
5 p o 1 1 https://m.edso00.ru/863e3
CemeiicTBa
di4
JBY0IBHBIX
pacTeHuil.
bubmuoreka [JOK
OBI.
6 Hapcrso rpi 1 1 https://m.eds00.ru/863e3
JIunraitHuKwH.
f76
I{apcTBO )KMBOTHBIE.
OcHOBHBIE
MIPU3HAKH,
KnacenpuKaLs bubmuorexa [JOK
7 ' 1 1 https://m.edso00.ru/863e3
OIHOKJIETOYHEIE 76
JKUBOTHBIE. THII T
Ku1ieuHomonoCcTHbI
e.
Tuns! [1nockue,
bubmuorexa [JOK
Kpyribsie n
8 1 1 https://m.edso0.ru/863e3
KomnpuaTsie yepBu. 76
Tun Moniarocku T
Tun YUnenaucronorne
(paxooGpasHbIe bubmuorexa [JOK
9 p P ’ 1 1 https://m.edso00.ru/863e4
naykooOpas3HbIe, 1ba
HACEKOMBIE) o
bu6mmoreka [IOK
Tun X .
10 ML AOPAOBBIC 1 1 https://m.eds00.ru/863e4
Knacc Pr16s1
084
Tun Xopaosele.
Knacc bu6mmoreka [JOK
11 3eMHOBOIHBIE. 1 1 https://m.edsoo.ru/863e4
Kiacce 516
IIpecmbikaroniuecs.
Tun Xopaosbie, bubmuorexa [JOK
12 1 1 https://m.edso0.ru/863e4
Kinacc Iltuisr
746
Tun Xopnossie. bubnnorexka [JOK
13 Knacc 1 1 https://m.edso0.ru/863e4
Miexonuraromme. 85e
Tema 2. «Opranu3m 4enoBeka u ero 3710poBbex» (10 d.)
Mecto yenoBeka B bu6mmoreka [JOK
14 1 1
OpPraHUYECKOM https://m.edso00.ru/863e4



https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e4084
https://m.edsoo.ru/863e4084
https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6

mupe. Tkanu.
OnopHo-
JIBUTATEJIbHAsS
cucrema.

ecé

15

KpoBooOparenue u

bubmuorexa [JOK
https://m.edsoo.ru/863e4

nuMdoobpaieHre ¢50
[MumeBapurensHas bubnnoreka [HOK
16 U JIpIXaTelIbHas https://m.edso00.ru/863e4
CHUCTEMBI. ecb
bu6mmoreka [IOK
MoueBbIeIUTeIbHA
17 https://m.edso0.ru/863e4
s cucrema. Koxa.
da4
Hepsnas cucrema. bubnuorexa [JOK
18 Bricmas HepBHas https://m.edsoo.ru/863e4
JEATENBLHOCTD. dad
OHJOKpPUHHAA
cucrema. OOMeH
BEIIECTB U
HpeBpaLeHe bu6mmoreka [IOK
19 PeBp https://m.edso0o.ru/863e4
SHEPTHH B
fd4
OopraHu3zMe
YyeJIoBeKa.
ButamMuubl
IomoBas bubmuorexa [JOK
cHcTeMa PepOnyKT https://m.edso0.ru/863e5
20 ' Oec
HMBHOC 310POBBE https://m.edso0.ru/863e5
YyeJioBeKa
1fa
[[bubmuoteka [IOK
21 AHann3aTopsl. https://m.edso00.ru/863e5
416
CoOmonenue
CaHUTapHO-
TUTUEHUYECKHUX
HOPM U TPaBUI
3JI0pOBOTO 00pa3a bubnuotexa [JOK
22 #u3HU. [Ipuemsl https://m.edso0o.ru/863e5
OKa3aHHs EPBOU 538
nomouiu. Opranusm
YyeJIoBeKa Kak
Ouosoruueckas
cHCTEMa.
93 0O0001enue 1Mo bu6mmoreka [JOK

teme «Opranusm

https://m.edsoo.ru/863e5



https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538

YEeJI0BEKA U €r0 538
3I0POBHEY
Tema 3. «9BomIONMS )KUBOU PUPOABD» (5 1)
Teopuu
MIPOUCX 0K ICHHS bubnmoreka [JOK
24 JKU3HU Ha 3eMIIe. 1 1 https://m.eds00.ru/863e5
OBOJIIOIMOHHAS 646
teopus Y. J[apBuna
MuUKpO3BOTIOLIHSL.
BunoobpazoBanue Eubmorexa ITOK
25 1 1 https://m.edso00.ru/863e5
KaK pe3yJbTar 768
MHUKPOIBOJTFOITUN
Dopmbl
€CTECTBEHHOI'O
or6opa. TyTi bu6mmoreka [IOK
26 1 1 https://m.edso00.ru/863e5
MIPUCTIOCOOICHUS 882
OpPraHU3MOB K CpeJie
oOuTaHUs
Maxkpo3Bomtonus. bubnuorexa [JOK
27 Hamnpasnenus u 1 1 https://m.eds00.ru/863e5
IIyTH HBOJIOLIUU ac4d
OCHOBHBIE
3aKOHOMEPHOCTH
BOJTIOLIHIL. bu6mmoreka [IOK
28 1 1 https://m.edso00.ru/863e5
JBIKyIIME CUIIBI U acd
STaIlbl BOJIIOIIUHI
YyeJoBeKa
Tema 4. «KOCHUCTEMBI U IPUCYILIE UM 3aKOHOMEPHOCTU»(7 4acoB)
Cpenpl obuTanus
OpTaHU3MOB.
DKOJOTHYECKHE
(dakTophl. 3aKOHBI bubnumoreka [IOK
29 OpraHu3aluu 1 1 https://m.eds00.ru/863e5
9KOCHCTEM. bf0
buoreonenos, ero
KOMITOHEHTHI 1
CTPYyKTypa
3aKOHEI
OMOJIOTHYECKOU bubmiorexa HOK
30 1 1 https://m.eds00.ru/863e5
MPOIYKTUBHOCTH. q12
Ilenu nutanus T
CpaBHeHHe bubnmoreka [JOK
31 IIPUPOIHBIX 1 1 https://m.edso00.ru/863e5

9KOCHUCTEM U

diz2



https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5768
https://m.edsoo.ru/863e5768
https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12

arpoucHO30B.

32

33

34

HU3menenus B
3KOCHUCTEMAX

buocdepa —
rjio0agpHas
3KOCUCTEMA

CoBpemeHHbIE
9KOJIOTHYECKHE
poOJIEMBI U ITYTH
UX pelIeHus
0O0001enue Mo
TeMe «IKOCUCTEMBbI
U TIPUCYIIHE UM
3aKOHOMEPHOCTHY

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
00a

bubmuoreka [JOK
https://m.edsoo.ru/863e6
00a

bubmuoreka [JOK
https://m.edso0o.ru/863e6
00a



https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
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