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1. Ilnannpyembie pesyabTaTbl 0GyqeHns
JUYHOCTHBIE PE3YJIbTATHI

[larpuoTnyeckoe BocnuTanue:

- OTHOLUCHHE K OMONOrMHM Kak K BaXHOH COCTaBISIOWIEH KyIbTypbI, ropAoCTh 3a
SEJa1 POCCHHACKHX M COBETCKUX YUEHBIX B Pa3BUTHE MHPOBOI GHOIOrHYECKOi HayKH.

I'pazmaanckoe Bocnuranue:

- TOTOBHOCTE K KOHCTPYKTMBHOH COBMECTHOH JAESTeNbHOCTH IPH BBINONHEHHH
HCCAS0BaHMI 1 IPOEKTOB, CTPEMIICHHE K B3aHMOMOHMMAHHIO H B3aHMOTIOMOLLI

AyX0BHO-HPAaBCTBEHHOE BOCTIHTAHMUE:

- FOTOBHOCTD OLIGHMBATH [10BEJICHHE H MOCTYIIKH C MO3UILMH HPABCTBEHHEIX HOPM U
SOPM 3KOJIOTHYECKOMR KyJbTYpBI;

- NOHHMaHHE 3HAYMMOCTH HPABCTBEHHOI'O acCleKTa HesTeIbHOCTH 4YeloBeKa B
MeauunHe ¥ OHOJIOrHUH.

ICTeTHYECKOe BOCTHTAHNE:

- IOHUMAHUE POJIH OHOJIOrHH B QOPMHUPOBAHUH 3CTETHYECKOI KYJIBTYPbI TIHYHOCTH.

Lennocern HayyHoro nosHanus:

- OPHEHTALlMs HA COBPEMEHHYIO CHCTEMY HAay4HBIX MpeACTaBIeHUH 00 OCHOBHbBIX
SHOIOTHYECKHX 3aKOHOMEPHOCTSIX, B3AUMOCBS3SIX Ye/I0BEKa ¢ IIPUPOIHON M COLMATbHOI
Cpenoii;

- TOHHMaHMe pojM  OHOJNOrMYecKoll Hayku B  (OPMHUPOBAHUH HAY4YHOIO
MEDOBO33PEHHS;

-~ Pa3BUTHE HayYyHOH JI0OO3HATENBLHOCTH, HMHTEpeca K OHOJIOrHYEcKOil HayKe,
SESEIKOB HCCIIeIOBATENICKOM 1A TeIbHOCTH.
| DopmupoBaHHe KY/IbTYPbl 310POBbBSI:
. - OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha
330poBbIi 00pa3s KU3HY (310pOBOE MUTaHKE, COOITIONEHHE THIHEHHYeCKUX MpaBUi U

Sop.  cOanaHCHMpOBAaHHBIH DPEXHUM 3aHATHH U OTABIXa, peryispHas Qusndeckas
SETHEHOCTD);

OCO3HAHHE TNOCJICACTBHH M HEMpPUATHE BPEIHBIX MPHBBIYEK (ynotpebiienune
O71%, HapKOTHKOB, KypeHHe) ¥ HHBIX (OpM Bpezia [isi (PU3HUECKOro U MCUXUUECKOrO
DOBbLA

- codmoneHue npaHl Ge30MacHOCTH, B TOM YHC/Ie HABBIKH GE30MacHoro MOBEJCHUs
SPEDOAHOH cpene;
- COOPMHPOBAaHHOCTH  HaBbika  peduiekcuw, ynpaBiieHHe  cOOCTBEHHBIM
OHATLHBIM COCTOSHHEM.

Tpyaosoe BocniuTanne:
T SETHBHOS yHacTHe B PELICHMHM NMPAKTHYECKMX 3aJay (B pamMKax CeMbH, LIKOJIbI,

B2, Kpasn) OMoNOruYecko 9KOJIOTHYECKOM HallpaBJICHHOCTH, HHTEpeC K

THSSCKOMY M3YYEHHIO IPO(eCcCHii, CBSI3aHHBIX ¢ OMOJIOTHei.
FIKOTOrHYECKOe BOCIIHTAHHE:

- CpHSHTalMA HAa NpHUMEHEHHME OHMOJIOTMYECKMX 3HAHWH MpH pEIleHHH 3a1ay B
CTH OKXpYXKalollei cpelbl;
- OCO3HAHKE SKOJIOrMYECKHX NpobieM U MyTel uX pelieHus:;




- TOTOBHOCTh K YYacTHIO B MPAKTHYECKOH AeATEJIbHOCTH 3KOJOrHYeCKOH
HaIpPaBJICHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

YuuBepca/ibHble NO3HABATE/IbHbIE 1eHCTBHS

basoevie no2uueckue oeicmeusn:

- BBISIBIIATH U XapaKTepU30BaTh CyIIECTBEHHbIE IPH3HAKU OHONIOTMYECKUX 00BEKTOB
(sBneHUi);

- YCTaHaBJIMBaTh CYLIECTBEHHBIH NpH3HAK KiIacCHPUKaMU OHOJOrHYECKHX
00BeKTOB (SIBJIEHHI, MTPOLECCOB), OCHOBAHUS sl 0000IIEHNS U CPaBHEHMs, KPUTEPHH
NPOBOAMMOr0 aHAJIN3a;

- ¢ Y4€TOM MpeIoKeHHON OMOoIoruyeckod 3aJavyu BBISABIATH 3aKOHOMEPHOCTH M
NPOTHBOPEYHs B pacCMaTpuBaeMbIX (pakTax U HaOMIOAEHUAX; Npeiarath KpUTEPHH 15
BLIABICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

- BBIABJIATH AeUUUTHl HHGOPMAIMH, NAHHBIX, HEOOXOAMMBIX Ul peLIeHHs
MOCTaBJICHHOMN 3a1a4H;

- BBISIBJIATH IPUYHHHO-CJICICTBEHHBIE CBSA3H IIPU N3y4eHUH OMOIOrHYECKUX ABICHUH
¥ TNPOLIECCOB; JeaTh BLIBOABI C HCMOJIb30BAaHHEM MAEAYKTUBHBIX M HHIYKTHBHBIX
VMO3AKIIOYEHHH, YMO3aKIIOYeHHH 10 aHalorud, QopmynaupoBaTh THIIOTE3Bl O
B3aHMOCBSA3X;

- CaMOCTOSTENBHO BBIOUpATh crocod perueHHus yueOHOH OMOJOrHYecKoi 3aaayu
CPaBHMBATH HECKOJIBKO BAPHAHTOB pelleHHs, BbIOUMpaTh Haubosee MOAXOMSALINM C
VHSETOM CaMOCTOSTEIbHO BbIICICHHBIX KDUTEPHUEB).

Bazoesie uccnedosamensvckue 0eucmeusn:

- HCIOJIB30BaTh BOMPOCH! KaK UCCIe0BaTe/IbCKHH HHCTPYMEHT MO3HAHKS;

- dopmyaupoBaTh BOMNPOCHl, (UKCHUPYIOLIME paspbiB MEKIY pealbHbIM H
WeaartenbHbIM COCTOSIHMEM CHUTyaluHd, OO0OBeKTa, M CaMOCTOSTEIbHO YCTaHaB/IWBATH
BECKOMOE H JaHHOE;

- dopmupoBaTh THMMOTE3y 00 HCTHHHOCTH  COOCTBEHHBIX — CYXJIEHHUH,
SPIYMEHTHPOBATh CBOIO MO3ULIHIO, MHEHHE,;

- NPOBOAWTH 110 CAMOCTOSATENIBHO COCTABICHHOMY II1aHy HaOJi0IeHHe, HECIIOKHbIH
S@onorM¥ecKHit  OKCmepMMeHT, HeOonblioe  HMCCleoBaHWe 10 YCTaHOBJICHHIO
ocofesnocTell  Omosnormyeckoro  oObekra  (mpouecca)  HM3y4YeHHs, NPUYHHHO-
COSACTBEHHBIX CBA3EH M 3aBUCHMOCTEN OHONIOTHYeCKUX 0OBEKTOB MEXKIY CO00ii;

- OLISHHBATH HA IPUMEHUMOCTH U JIOCTOBEPHOCTH HH(MOPMALIHIO, TOTyYEHHYIO B X0/1e
=20 E0ICHNA W SKCIIEPUMEHTa;

- camocTtosTenbHO (dopmyaupoBaTh 0000LIEHHS W BBIBOJALI 110 pe3yjbTaraM
SposeaéuEHOro  HaOMIOJeHHs, JKCMNEepUMEHTa, BIaAeTh HHCTPYMEHTAMH  OLICHKH
BOCTOSSPHOCTH NMOJIYYSHHBIX BbIBOJOB U 0000LIEHHIH,

- IPOrHO3MPOBATH BO3MOXKHOE JajibHeiilee pa3BUTHE OHOJIOIHYECKHX MPOLIECCOB U
BN DOCIeacTBHS B QHAJIOTHYHBIX MM CXOAHBIX CHUTyaUMsX, a TakK)Ke BBbIJIBHIaTh
Speanosomesns 00 UX PasBUTHH B HOBBIX YCJIOBHSAX M KOHTEKCTaXx.

Paboma ¢ unpopmayuen:




‘r—

- NPUMEHATH Pa3TMYHbIE METOAbl, HHCTPYMEHTHI U 3alpOChl NPH MOUCKe U 0TOOpe
Guonornyeckolt MHGOPMAlLMK WM JTAHHBIX M3 MCTOYHHKOB C YYETOM IMPEIOKEHHOH
vueOHoil Gnonornueckoi 3a1auu;

- BelOMparh, AaHAIU3UPOBATh, CHCTEMATH3UPOBaThb W  MHTEPIPETHPOBATH
SHOI0rHYecKyio HHGOPMALHIO Pa3IHYHBIX BHIOB M ()OPM NPEACTaBIICHHS;

- HAXOJUTh CXOJIHBIE apryMeHTbl (MOATBEPKAAIOIINE WM OMPOBEPraroline O1HY H
TV Ee WIEH0, BEPCHIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

- CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIBHYIO (hOPMY Tpe/ICTaBlIeHUs HHpOpMaLKi 1
WATOCTPHPOBATh pelllaeMble 3a7a4d HECIOKHBIMH CXeMaMH, auarpaMMmami, HHOH
rpaduKoi B UX KOMOMHALIMAMU;

-  OueHMBaTh HAAEKHOCTH OHOJIOTHYECKOH HHGOpMALMM 10  KPUTEPHSM,
BPELN0EEHHBIM yUUTeIeM WIH cOpMyTHPOBAHHBIM CAMOCTOATENIbHO;

- 3aMOMHHATh ¥ CHCTEMAaTU3HPOBATH OHONOrHYECKYI0 HH()OPMALIHIO.

Y auBepcaibHbie KOMMYHHKATHBHbIC 1A CTBHSA

Obwenue:

- socnpuHHMaTh U (QOpMyIHpOBaTh CY)KAEHWs, BBIpAXKaTh SMOLMH B INpoLecce
SsamoaHeHNS NPAKTHYECKUX M 1a0opaTopHBIX pador;

- saipaxarh cels (CBOIO TOUKY 3peHHsI) B YCTHBIX H ITUCbMEHHBIX

TeKCTax;

- pacnosHasarTh HeBepOaibHble cpejcTBAa OOLIECHMS, [OHUMATh 3HAYCHHE
SOUMATEHLIX 3HAKOB, 3HATh M PAclO3HABATh MPEANOCHIIKM KOH(QIMKTHBIX CHTyaLUUH U

Cwsr=ats KOHOAMKTHI, BECTH I€PErOBOPBI;
- DOHEMMaTh HAMEpPEeHMs JPYTuX, TMpOSABIATh YBaKHUTEJIBHOE OTHOLICHHE K

LofeceaENKY B B KOPPEKTHOH (hopme popMyIMPOBATH CBOM BO3PaXKeHHS;

- B x07e AWanora W/WaM JMCKYCCHHM 3a1aBaTh BOIPOCK! MO CyIIECTBY 00CyKAaeMo#H
Swosorwseckoil TeMbl U BBICKa3blBaTh W/EH, HALleICHHbIE HAa pelleHHe OHONOrnYecKon
Sases w noasepxanne OraroxkenaTelbHOCTH OOLIEHHS;
~ COOOCTABASTH CBOM CYXACHHUS C CYKIEHHMSIMHM JpYrux Y4YacTHMKOB [Hajora,
WMBATS PA3THYHEe U CXO/CTBO MO3ULUIA;
~ myOawsEs0 NPeACTABNIATH PEe3yJNbTAaThl BBINOJHEHHOro OHOJOrHYECKOro OmbiTa
: Ta. MCCIEI0BAHUS, TIPOEKTA);
~ CEMOCTORTENBHO BeIOMpATh (OpMAT BBICTYIUIEHHs ¢ YYETOM 3a/1a4 Mpe3eHTaluu 1
=ii @y IUTOPHH U B COOTBETCTBHH C HHUM COCTABJIATbH YCTHbIC M IMHCbMEHHbIE
4 © BCTOIB30BaHHEM WIUIIOCTPATHBHBIX MaTePUalloB.

L oemecmuan 0eameIbHOCHb (COMPYOHUYECmeo):
- DOEEMATE ¥ HCTIONB30BATh NPEUMYIECTBA KOMaHAHON U HHAMBULYalbHOH paboThl

¥ KOHKPETHOH GHoNOrM4Yeckoil npodiemsl, 0OOCHOBBIBATH HEOOXOAMMOCTD
rpYnnoBsIX (OPM B3aMMOEHCTBHS [PU PELICHHH TTOCTaBIEHHON y4eOHOMH

~ BpEEEMATH Uelb COBMECTHOMN JeSTeNbHOCTH, KOJIEKTUBHO CTPOUTH ACHCTBUS 110

. pacmpenensaTh PO, J0roBapuBaThCs, 00CYKAATh MPOLECC U pe3y/bTar

i paborsl; ymeTh 0000waTh MHEHHMsS HECKOJbKUX JIIOACH, MPOSBIATH

'S PYKOBOINTB, BBITIOJIHATH NOPYYEHHUs, MOAYMHATHCS;

mpoaan. OpraHu3altio COBMECTHOH paboThl, ONpe/IeNsTh CBOIO POJIb (C y4&TOM
sl ¥ BO3MOKHOCTEH BCEX YYAaCTHHKOB B3aHMOJEHMCTBMA), pacrpenessTh

4



SESEEH MEKIY 4JIeHaMHM KOMAHIBl, y4YacTBOBATh B rpynmnoBeiX (opmax paboThl
{08cyxaeHns, 0OOMEH MHEHHSIMH, MO3FOBbIE HWITYPMBI U HHBIE);

- BBITIOJIHATB CBOKO 4acTh pabOThI, JOCTHIaTh KAY€CTBEHHOIO pe3yJbTara 1o cBoeMy
SANPABICHHIO M KOOPJIMHUPOBATH CBOM ACHCTBHS ¢ APYrHMH YieHaMHy KOMaH/IbI;

- OUCHHBATL KayecTBO CBOEro BKMala B OOWMHA NPOAYKT Mo KpUTEpHSIM,
SEMOCTOATENIBHO  COPMYJTHPOBAHHBIM  YYaCTHUKAMH B3aUMO/ICHCTBHS; CpPaBHUBAThH
FESYIBTATBl C MCXONHOH 3ajauell M BKJIAA KakKIOTO 4ieHa KOMAHIbI B JOCTHIKEHHE
PESYARTATOB, pasfensaTh cdepy OTBETCTBEHHOCTH W NPOSBJIATL T[OTOBHOCTb K
SPSAOCTaBICHHUIO OTYETA TIepel IPyIIoii;

- OBJANCTh CHCTEMOM YHHBEPCANbHBIX KOMMYHHKATHBHBIX ACHCTBUH, KOTopas
efecneunBaeT c)OPMUPOBAHHOCTH COLMATBHBIX HABBIKOB I SMOLIMOHAJIBHOIO HHTEJIJIEKTA
00VHAIOLIMXCS.

YHuBepca/ibHbIe PeryisiTHBHbBIE AeiicTBHS

Camoopzanuzayua:

- BBUIBJATH NpPOOJEMBl Ul PELICHHS B IJKM3HEHHBIX M y4eOHBIX CHTyauusx,
HCN0MB3Ys OUOJIOTHYeCKHE 3HAHUS

- OPHCHTHPOBATBCS B PasIMYHbIX OAXOAAX MPHHATHS peLIeHUH(MHANBHIYAIbHOE,
FPHESITHE PeICHNS B IPYIIIe, IPUHATHE PeLIeHuH TPyoi);

- CaMOCTOATE/ILHO COCTABIATb AIrOPMTM peLleHHs 3afaud (MaM ero 4acTh),
ssi0Hpath crnoco6 perenus yyeGHOH GHOIOrHYECKO] 3ala4d ¢ y4E€TOM HMEOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOMKHOCTEH, apryMEeHTHPOBATh Ipe/ularaeMble BaApUAHTHI
DEILICHUN;

= COCTABJIATD IIJ1aH ACHCTBUH (I1aH peanu3aluy HaMeYeHHOro JIrOPUTMa pelleH s ),
SOPPEKTHPOBATH MPEJIOKEHHBII aNrOPHTM ¢ Y4ETOM MOy YeHHS HOBBIX OHONIOrHYeCcKuX
3HAHUHN 00 U3yyaeMoM GHOJIOrHYECKOM o0BeKTe;

- Zienath BeIOOP 1 Gpath OTBETCTBEHHOCTD 3a peLIeHHe.

Camoxonmpons (peprexcusn):

- BJIAZIETh CIIOCO0aMK CAaMOKOHTPOJIS, CAMOMOTHUBALINY U pednekcuu;

- /14BaTh aCKBATHYIO OLEHKY CHTYaLlUH U NIPEJIIarath [1aH ed H3MeHeHH s

- YUUTBIBATE KOHTEKCT M MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3SHHKHYTB IpH
PelieHNH y4eOHOM Ouomoruyeckoit 3amaum, AJaNTUPOBATh PEIICHHE K MEHSIOLMMCS
obcTosITeNIbCTRBAM;

- OOBSCHATD NMPUYMHBI JOCTHIKEHHUS (HelOCTHIKEHHS) Pe3y/IbTATOB AeSTeNbHOCTH,
A4BaTh OLECHKY NPHOOPETEHHOMY OIIBITY, YMETh HAXOANUTH IO3HTHUBHOE B MPOM30LIEALLIEH
CHTYaUuUu;

- BHOCHTb KOPDEKTHBBI B J[eATENIbHOCTh HA OCHOBE HOBBIX 00CTOsITE/IBCTB,
HSMEHUBLINXCS CUTYaLMH, YCTAHOBJIEHHBIX OLIMGOK, BOSHHKIINX TPYAHOCTEH;

- OLICHMBATE COOTBETCTBHE Pe3yJIbTaTa LIe/IH M YCIOBHSIM,

- DMOLMOHAJIbHBIH HHTEJLIEKT:

- Pasiiuyath, Ha3bIBATh U YNPABIIATH COOCTBEHHBIMH SMOLIMSIMU M SMOLIHSIMH APYTHUX;

- BLIABJIATD U aHATTM3UPOBATH NPHYUHBI IMOLIHIA;

- CTaBUTb Ce0s Ha MECTO JAPYroro 4enoBeKa, MOHMMATH MOTHBE ¥ HaMepeHHs
JApyroro;

- PETYJIMPOBaTh CI1I0CO0 BBIpAKEHHS SMOLIHIA.

Hpunamue ceba u opyzux:
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- OCO3HAHHO OTHOCHTBHCH K APYTrOMY YeI0BEKY, ero MHEHHIO;
- IpH3HABATh CBOE ITPaBO Ha OIIMOKY M TaKoe e [paBo APYroro;

- OTKPBITOCTB cede U ApyruMm;

- OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

- OBAAASTh CHCTEMOM YHMBEPCA/IbHBIX YUeOHBIX peryasTUBHBIX A€HCTBHH, KOTOpas
WSecnesusaeT (OPMHPOBAHHE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3MLIMS
SESSOCTH), ¥ KM3HEHHBIX HaBBIKOB JIMYHOCTH (ympaBiieHHsi cO0O0i, caMOAUCLMITIMHEI,

4HBOrO MOBEICHHUS).

NPEIMETHBIE PE3YJIbTATBI 10 kaace

~ XapaxKTepU30BaTh BKJIA/l BBIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOJIOrHYeCKOH HAyKH;
= XapaKTepu30BaTh posib OMOIOrHH B YOPMHUPOBAHUHM HAYYHOI'O MHPOBO33PEHUS;
- OUeHMBaTh BKJIaJ OMOJOrHYecKHX Teopuil B (OpMHpOBaHHE COBPEMEHHOI
SCTBSHHO-HAYYHOM KapTHHBI MUpA;

- BELIENATH OCHOBHBIE CBOWCTBA )KUBOW MPUPOALI U OMOJIOIHYECKIX CHCTEM;

= MMETH Npe/ICTaBIeHHe 00 ypOBHEBO OpraHHU3aluy KHBO IPUPOIB;

- NPUBOJINTH 10Ka3aTe/IbCTBA YPOBHEBOH OpraHU3allMK JKUBOH PUPO/IbI;

= IPEACTAB/ISATH OCHOBHBIE METO/IbI U ATAlbl HAYYHOIO UCC/IeJOBAHMS;
- @HATM3MPOBATHL M OLICHUBATL OMOJIOrMYECKYI0 HMH(OPMALMIO, MOIyYaeMylo M3

X MCTOYHMKOB.
= 3HaTh HCTOPUIO U3YUCHUS KIIETKH;

- HMMEThb IpPEJCTaBJIEHHE O KJIeTKe KaK LEeJOCTHOH OHOJIOrMyYecKoi CHCTEME;
PHOH, (QYHKLMOHAIBHON U FeHeTUYECKOM eMHULIE JKUBOTO;

- TPHUBOJMThL JI0Ka3aTe/lbCTBa (apryMeHTAalMi0) €AMHCTBA JKUBOM M HEKHUBOU
20151, POACTBA )KUBBIX OPraHU3MOB,;

- CpasHMBaTh OMOJOrHYeCKHe OOBEKTHI (XMMUYECKUI COCTAB TeJI KHBOM U HEXKHMBOM
51, 3YKApUOTHYECKHE M NTPOKAPHOTHYECKUE KIIETKHU, KJIIETKH PacTeHH, J)KUBOTHBIX
508) ¥ GopMyIMPOBATh BHIBO/IBI HA OCHOBE CPABHEHHUS;

- NPEJACTABIATh CYLIHOCTh M 3HAYEHHE IMpolecca pealn3alidd HacjeICTBEHHOH

{allHH B KJIETKE,

1 W €€ OpraHOU/IOB;
- MOJB30BATHCS COBPEMEHHON LIUTOJOTHYECKON TEPMHUHOIOTHEH;

- HMeThb [IPE/ICTAaBJIEHUs O BUPYCaX M UX POIH B )KU3HU JAPYTUX OPraHM3MOB;
- 000CHOBBIBATD U COOMIOAATH Mepbl MPOGHIAKTHKHA BUPYCHBIX 3a00/1eBaHuil (B TOM

cae BUY-undexuun);
- HaXOAUTh OMOJOrMYeCKyI0 MH(GOPMAIIHIO B Pa3HBIX HCTOYHUKAX, ApIYMEHTHPOBATh

L8080 TOYKY 3peHU;
- HMeThb [IpeJCcTaBleHHe o0 opraHu3Me, ero CTPOEHHH U [poueccax
BE3HeNeATEeIbHOCTH (oOmeH BeIleCTB, pa3sMHOXKEHHUE, JieJIeHue KJIETKH,

SELI0J0TBOPEHHME ), MHOI000pa3uu OpraHu3MoB;
- BbIACNATH CYLIECTBEHHBbIE IIPU3HAKU OPraHu3MOB  (OJHOKIETOYHBIX MU
WEOTOKJIETOYHBIX), CpaBHMBAThH Ouonoruyeckue OOBEKTBbI, CBOWMCTBA M IPOLECCHI
6



S ——=s

_ 4eCKHil M 3HepreTHYecKuit odOMeH, Gecrosioe U MOJIOBOE Pa3MHOKEHHE, MUTO3 U
weion. 3MOPHOHATBHBIN U MOCTIMOPHOHAIBHBIH MEPHOJ, NPSMOE U HENpsMOe Pa3BHTHE,
3CHHOCTb M M3MEHYMBOCTh, JOMUHAHTHBINA M PELIECCUBHBIN) U GOpPMYIHPOBATH
D35l Ha OCHOBE CPaBHEHUS;
- [OHHMMaThb 3aKOHOMEpPHOCTH MHIMBHIYaJBbHOIO  pa3BUTHS  OpPraHU3MOB,
SEHHOCTH M M3MEHYUBOCTH;

- XapaKTepu3oBaTth coaepkanue 3akoHoB I'. Menzens u T. X. MopraHa u noHumars
Poas 8 GOPMHPOBAHUN COBPEMEHHON eCTeCTBEHHO-HAYYHOM KApTHHBI MUPA;
- PelIaTh JIEMEHTApHble NeHEeTHYECKHe 3a1a4M, COCTaB/SATh JIeMEHTapHbIe CXEMbI
SLIMBAHWA, [10/1b30BATHCS  COBPEMEHHON TIEHEeTHYECKOW TEPMHHOJOrHed |
DAHKOM,;
- OPHBOIMTD JI0KA3aTEeJIbCTBA POJACTBA JKUBBIX OPraHU3MOB HA OCHOBE IOJIOXKEHUH
i 1 9MOpUOIOruy;
- 00BACHATH OTPHLIATEIBHOE BIUSHUE AJIKOTOJIsl, HHKOTUHA, HAPKOTHYECKUX BELIECTB
PEIBHTHE 3apOIbIIIA Ye/IOBEKa; BIMsIHUE MyTareHOB Ha OPraHU3M Ye/I0OBEeKa;

- XapakTepu3oBaTb HapyILUEHHs pPa3BUTHs OPraHU3MOB, HaCJeJCTBEHHbIE
MOIeBaHusA, OCHOBHBIEC BU/IbI MyTallHii;

- 00OCHOBBIBATh U COOJIIOAATH Mephl MPOPUIAKTHKH BpeIHBIX NPUBBIUEK (KypeHHe,
OrOAH3M, HAPKOMaHUs ),
- BBIABJIATH HCTOYHHUKH MYTareHOB B OKpYy’Karollei cpejie (KOCBEHHO);
- uMeTh npezcrasienue o0 yuenuu H. M. BaBunosa o ueHtpax mHoroo0Gpasusi u
MMCXOXICHHUS KYJIBTYPHBIX PaCTeHUH;

- XapaKTepu30BaTh OCHOBHBIE METO/bl U JOCTUIKEHHUS CEIeKLIUHU;

- OLEHMBATh JTHYECKHME aCMEeKThl HEKOTOPbIX HCCleNOoBaHHH B obnacTtu

OJIOTHH (KﬂOHHpOBaHHe, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HaIpaBJIC€HHOE

eHHEe NreHoMa);
- OBJA/IeBaTh YMEHHUAMH M HaBbIKAMHU [MOCTAHOBKH OMOJIOIMYECKHX IKCIIEPUMEHTOB

% OOBACHATH UX PE3YJIbTATHI.
- HCIIOJIb30BaTh NMPUOOpETEHHBIE 3HAHUS U YMEHHUsS Ul COOJIOIAEHHS 30POBOIO

Wpasa XKHU3HHU, cOaTaHCHPOBAHHOTO MTUTAHMS,
- (usnyeckoll aKTHBHOCTH, CTPECCOYCTOWYMBOCTH, UISi HCKIIOYEHHS BpEAHBIX

WPHBLIYEK, 3aBUCUMOCTEH;

- JIEMOHCTPHPOBAaTh HA KOHKPETHBIX NpUMepax CBs3b 3HAHWH HAyK O 4YesOBeKe CO
SHAHHAMH MPEJIMETOB €CTECTBEHHO-HAay4YHOIr0 M IYMAHHUTAPHOIO LMKIIOB, Pa3jiu4HbIX
=108 MckyceTBa; TexHosoruu, ObJK, dusnyeckoit KynbTypbl;

- cobmoaaTh npasuia 6e30macHoOro Tpyaa npu padore ¢ yueGHbIM U 1a00PaTOPHBIM
©50py10BaHUEM, XHMHYECKOHN 1OCYI0i B COOTBETCTBHH C MHCTPYKLHMAMH Ha YPOKE H BO
SHEYPOYHOM AEATEeNIbHOCTH;

- BIaJIeTh NpuémMaMu paboThl ¢ OHoornyeckoi nHdopmale:

- (opMynMpoBaTh OCHOBaHMS AJsl U3BIE4YEeHUs M 0000meHHs HHOOPMALMK W3

HECKONBKHX (4—35) MCTOYHMKOB; NpeoOpa3oBbIBaTh MHOOPMALMIO U3 OJHOH 3HAKOBOM

CHCTEMBI B IPYTYIO;
- CO3/1aBaTh [NHCbMEHHBIE ¥ YCTHBIE COOOILEHHS, TPAMOTHO MCIOJb3Ys OHATHHHbIH

annapar U3y4eHHOro paszaena OUOJIOruH,

-




- COMpPOBOXKATE BBICTYIICHHE npeseHTamueil ¢ yueToM 0coOeHHOCTEH ayAnTOpHH
£BepPCTHHKOB.

NPEJMETHBIE PE3YJIbTATHI OBYYEHUS 11 kaace

- XapaKTepu30BaTh BKIAL BBUIAFOLIMXCS YUEHBIX B PAsBUTHC GUOIOrMYeCcKOl HayKH;

- XapaKTepu3oBarh poJb Guosoruu B GOpMHPOBAHUHN HAYIHOTO MHPOBO33PEHUS;

- MOHMMATh CYUIHOCTh 3BOJTIOLIMOHHON TEOPHH, CI0KHBIE 1 MPOTHBOPEYHBbIE MyTH
e cTAHOBNEHHS, BKIAJA B pOPMHUPOBAHHE COBpPEeMEHHOH ecTeCTBEHHO-HAY4HOH KapTHHBI
MHpa;

- BBLIENSTH CYLIECTBEHHbIE NpPU3HAKA GHONOrHUecKiX O0BEKTOB (BAOB) H
apoleccoB  (AeHcTBHE MCKYCCTBEHHOro H ecTecTBEHHOro 0TOOpa, (OPMHPOBAHHE
npHUCIOCcOOIeHHOCTH, 0Gpa3oBaHie BHOB);

- OGBACHATH NPUIMHBI BOJIIOLHMH, W3MEHsIeMOCTH BUJIOB;

- MpMBOAWTH JOKA3aTeNbCTBA (apryMeHTaLHIO) HEOOXOIUMOCTH  COXPaHCHMS
mHOroo0Opasusi BUI10B;

- yMETB I10J1b30BaTLCs GUONIOrHYeCKOH TepMUHOJIOTHEH 1 CUMBOJIMKOIH;

- peluath JeMEHTapHbIC GuosoruuecKue 3au1aium;

- onuchIBaThH ocoOeid BUIOB IO MOpP(}OTOrHYECKOMY KPUTEPHIO;

- BRISBJISTH PUCTIOCOOEHUs OPraHU3MOB K cpeie 0OMTAHMUS;

- CpaBHHBATb NPOLECCHI eCTEeCTBEHHOIO U HCKYCCTBEHHOTO orbopa;

- aHAJIN3UpOBaTh U OLCHMBATDH pa3MyuHble TUNOTE3bI [IPOUCXOMKIEHHA KU3HU H
yejloBeKa; apryMeHTHpOBaTh CBOIO TOUKY 3peHusi B XOAC UCKyCCHit 10 00CYKACHHIO
UIIOTE3 CYIHOCTH ¥ IPOMCXOMKICHHA JKH3HH, POOIeMbl IPOMCXOMKACHHA yeJI0BeKa;

- OBJlazeBaTh yMEHHAME 1 HABBIKAMH [IOCTAHOBKHM OMOJIOrHYECKHX IKCIIEPUMEHTOB
U yuuTbCs OOBACHATD UX pe3ynbTaThl;

- BBLLENATH CYLIECTBEHHBIC NPH3HAKH 6HOIOrMUYECKHX OOBEKTOB (IKOCHUCTEM,
Grocdepsl) U MPOLECCOB (KpyroBOpOT BELIECTB 1 rpeBpalleHns YHepruy B yKOCHCTEMAX
u 6uocdepe);

- 06001AaTh ¥ CHCTEMATH3UPOBATD rpeCTaBIeHN 06 3KocUcTEMAX Kak LeJOCTHBIX
GUOTOrMUYECKMX CHCTEMaX, O 3aKOHOMEPHOCTSX, NPOSABISIOIIMXCA Ha JaHHOM YPOBHE
OpraHu3aluu K1UBOrO (kpyroBopoTe BELICCTB 1 npeBpalleHnsAX SHEPriH, JAMHAMHMKH H
yCTONUMBOCTH 3KOCHUCTEM),

- [HOHMMATH COZIepIKAHNE YHCHHA B. . BepHaackoro o ouochepe;

- [IOHMMATh HEOOX0AMMOCTh peau3alii yzien yCTOHUMBOro pasBUTH ouocdepsl, €€
OXPpaHbl;

- pa3BUBaTh o6LIeOuoIornyecKue yMeHUA  Ha 3KOTOTMYECKOM  COZIEP/KAHMH:
HabnoAaTh ¥ BBIABIATD npucrnocoOneHus y OpraHu3MOB, AHTPOMOrCHHDBIC U3MEHCHHS B
IKOCUCTEMAX;

- O6BACHATH PUYHMHBI yCTOHYNABOCTH CMEHBI 9KOCHCTEM;

- [PUBOAMThH JOKa3aTebCTBA (apryMeHTaLHIO) He0OXOIMMOCTH ~ COXPAHCHHS
MHOrooopasusi BU10B;

- peluath >IeMEHTAPHBIE GuoOrMUecKue 3aauu; COCTaBJATE cXeMbl MEepeHOC:
BellecTB 1 PHEPrUK B 9KOCHCTEMAX (Leny UTAHK);




- BBISABISTH AHTPOINOreHHBIE W3MEHEHHs B OKOCHCTEMaX CBOEH MECTHOCTH;
HEeHHs B SKOCHCTEMax Ha OMOIOTHYECKUX MOJICIIAX;
- CpaBHUBATH OHONOrHYeCKHe 00BEKTHI (MPUPOAHBIE IKOCHCTEMBI H arPOIKOCHCTEMbI
it MECTHOCTH) ¥ (hOPMYJIHPOBATH BBIBOJbI HA OCHOBE CPaBHEHMS;
- 060CHOBBIBATh M COOJIIOAATH MPaBUIa MOBEACHHs B IPUPOJHON Cpejie;
- QHQJIM3MPOBATH W OLEHMBATH MOCJIEACTBHS COOCTBEHHOH JEATEJIBLHOCTH B
alolliel cpejie, rnobalibHble 3K0JI0rHYecKre npodieMsl;
- apryMeHTHpOBaTh CBOIO TOYKY 3peHHs B XOJe IMCKYCCHH M0 OOCYKIGHHIO
JOrHYECKUX MpodiieM;

- yMeTb MOIb30BaThCs GHOIOrNYECKOH TEPMUHOIOTHEH 1 CHMBOJIUKOM;

- OBJA/IeBAaTh YMEHUAMH ¥ HaBbIKAMH MOCTAHOBKM OMOJOTHYECKHX IKCIIEPUMEHTOB
% V4HTBCS OOBACHATD UX PE3YJILTAThI;
- HAXOJIUTh OHOTOTUYECKYI0 HH(OPMALIMIO B PA3HBIX UCTOYHHKAX;
- aHANM3MpOBATh M OLEHMBATH OMONOrMYECKYyI0 MH(OPMALMIO, MOJYyYyaeMylo H3
 PE3HBIX HCTOYHHUKOB;
- WMCMONB30BaTh MPHOOPETEHHbIE 3HAHMS M yMEHHs Ul COOJIOACHHS 3[10pOBOTO
‘ofpaza  Kku3HM,  COANaHCHPOBAaHHOTO  NHUTaHUsA,  (U3UYECKOH  AKTUBHOCTH,
STPeCCOYCTOMYMBOCTH, ISl HCKIIOUEHHS BPE/IHBIX NIPUBbIYEK, 3aBHCHMOCTEI;

- JIEMOHCTPMPOBATh Ha KOHKPETHBIX NpUMepax CBs3b 3HAHWH HayK O 4elO0BEKe CO
SHaHUAMM [IPEJMETOB eCTeCTBEHHO-HAYYHOro M TyMaHHUTApHOIO LMKJIOB, Pa3IHYHBIX
217108 uckyceTBa; TexHonoruu, OBXK, pusnueckoit KyabTypsl;

- cobmroaTh npaBuIa 6e30MacHoOro Tpyaa npu pabore ¢ y4eGHbIM H 1a00PaTOPHBIM
©50pyI0BaHHEM, XMMHYECKOH T0Cy 10/ B COOTBETCTBHN C MHCTPYKLMAMH Ha ypOKe H BO
SHEYPOYHOH /1S Te/IbHOCTH;

- BrajieTh npuémamu paboThl ¢ GHOIOrnYecKod HH(pOpMaLned:

hopMyIHpOBaTH OCHOBaHMs [Ulsi M3BleYeHMss M 0000weHns HHOpMALMH W3
SeCKOIBKUX (4—35) MCTOYHMKOB; MpeoOpasoBbiBaTh MHGOPMALHMIO W3 OIHON 3HAKOBOH
CHCTEMBI B APYTYIO;

- cO3/aBaTh MUCHMEHHBIE M YCTHBIE COOOLUEHHUs, FPAMOTHO MCIIOJb3Ysl OHSITHAHBI
annapat U3y4eHHOro pasjesa 61osoruy,

COMPOBOX/IATh BBICTYILIEHHE MpEe3eHTalMell ¢ y4&€TOM OCOOEHHOCTEH ayIHTOpHH
CBEPCTHUKOB.



T T T,

2. COAEP)KAHUE KYPCA

basosetii yposens 10 KJIACC (1 4 B Henemo, Bcero 34 u)
Faszen 1. BUOJIOTUSI KAK HAYKA. METO/Ibl HAYUYHOT'O ITO3HAHMUSI 3
)

Tema 1.1. KPATKASI HCTOPUSI PA3BUTHSI BUOJIOTUU. CUCTEMA
SHOJIOTMYECKHX HAVYK (1 u)

OGvexr usyuyennss Guonormu — skuBas npupona. Kparkas uctopus pa3BUTHUS
Swonoruu. Pomb GHonornueckux Teopuit, uaeif, runortes B (GopMHpOBaHUU COBPEMEHHOI
SCTECTBCHHO-HAay4HOH cucTeMbl Mupa. Cuctema Guosnorndecknx Hayk. JleMOHCTpaLisi.
floptpetbl  yueHbIX. Cxembl: «CBsS3b GHONOIHH ¢ JApYruMu Haykamu», «Cucrema
Swonoruyecknx Hayk». OcHOBHBIE MOHsTHS. Bronorus. YKusmb.

Tema 1.2. CYIIHOCTb M CBOWCTBA JKHUBOI'O. YPOBHM
OPTAHU3ALIMHA U METO/bI NO3HAHMUSI JKUBOW ITPUPO/IbI (2 u)

Cymrocts kusuu. OcHOBHBIE CBolicTBa kMBOH Martepuu. JKusas MpUpoaa Kak
SA0HO OpraH|30BaHHAs HEPAPXUYECKask CUCTEMA, CYIIECTBYIOIIAs B IPOCTPAHCTBE U BO
speMeHHd. bronoruueckue cucremsl. OCHOBHBIE YPOBHM OPraHM3aLUN KHBOM MaTepHuH.
MeTo/1bl NO3HAHUSL XKUBOM TIPUPO/IBL.

HAemoncmpayun. Cxembl: «YPOBHH OpPraHU3aLUK YKUBOM matepun», «CBoHcTBa
EHBOH MaTepUH».

Ocnognvie nonamusn. CpoiicTBa ku3HU. YPOBHH OpraHM3aldi KHUBOii MPUPOJIBI.
MeTo1b1 103HAHMUS JKHUBOI MaTepuH

Pasnen 2. KIIETKA (11 4)

Tema 2.1. HCTOPUSI U3YUYEHUSI KJIETKH. KJIETOYHASI TEOPUSI

(1 4)

Paspurie sHanuii o knetke. PaGotsr P. I'yka, A. Ban Jlesenryxa, K. bapa, P. bpoyHa,
P. Bupxosa. Knerounas teopuss M. Illneiinena u T. IlBanHa. OCHOBHbIC MOTOKEHHS
COBPEMEHHOH KJIeTO4YHOH Teopuu. Ponb KkietouHol Teopun B GopmupoBaHun
COBPEMEHHOMU eCTECTBEHHO-HAaY4YHOH KapTHHBI MHUpA.

HAemoncmpayua. Cxema «MHorooGpasue KIeToky.

Ocnosnvie nonamus. Knerka. Ilutonorns. OCHOBHBIE MOTOKEHHS KJIETOYHOI
TEOPHH. ;

Tema 2.2. XUMHUYECKHUNA COCTAB KJIETKH (3 u)

ENMHCTBO  3M€MEHTHOrO XMMHYECKOTrO COCTaBa JKMBBIX OPraHH3MOB  Kak
AOKa3aTe/IbCTBO €AMHCTBA MPOMCXOXKIACHUS KUBOH mnpupoabl. OBLIHOCTL KUBOH U
HEKUBOH MPUPOJIBI HA yPOBHE XHMMYECKHX d1eMeHTOB. OpraHoreHsl, MakpoIeMeHThI,
MHKPOSJIEMEHTBI, YJAbTPAMHKPOJJIEMEHTBl, UX POJIb B KH3HEAESATENbHOCTH KIETKH M
oprauusma. Heopranuyeckue Betuectsa. Bosa kak ko/bIGesb BCEro skMBOro, 0co6eHHOCTH
CTpoeHus u cBolcTBa. MUHepasibHble coNi. 3HaYeHHe HEOPraHUYECKUX BELECTB B KH3HH
KJIeTKH U OpraHusma.

Opranuveckue BemlecTBA —  CIOKHBIE  YIVIEPOACOAEPKALINE COeAHHEHHUS.
Huskomonexynspuble M BBICOKOMOJIEKY/ISIPHBIE OPraHHYecKHe BellecTBa. JIMImHIbL,
YTneBo/bl: MOHOCaxXapu/bl, nonucaxapuasl. benku. Hykneunnossie kuciors:: JTHK, PHK,
Yasoenue mornekysl JIHK B knerke. [IpuHuunuansHoe cTpoeHne u poib OpraHH4YeCcKHX
BEILIECTB B KJIETKE M B OpraHM3Me 4eJIoBeKa.
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Aemoncmpayus. Jlnarpammsl: «PacnpeesieHHe XMMUYECKUX 3IEMEHTOB B HEKHUBOI
Spuponey, «Pacripesienenure XMMHUIECKHX 9JIEMEHTOB B XKHBOM npupoey. Ileproanueckas
Tafauua snementoB. Cxemsl u Tabnuupsl: «CTpoeHHe MOJEKYJIB GenKay, «Ctpoenue
soaexynsl JIHK», «Crpoenne monekyssl PH Ky, « Tunst PH K», «Y 1Boenune Monexyisi
AHK)».

Ocnoenvie  nomamus.  OpraHoreHbl,  MaKpOdJIEMEHTbl,  MHKPOIJIEMEHTHI,
S asTpaMHKpodieMeHThl. CBOHCTBA BO/bI. MuHepaibHble cond. Buononumepst. JIumuabl,
SHDOHIBL, yrIeBoAbl, Oenku, HyknenHosble kucioTsl (JIHK, PHK). Peruukauus JIHK.

Tema 2.3. CTPOEHHUE DYKAPUOTUYECKOM M IMPOKAPUOTHUYEC-
KOH KJIETOK (5 )

Krnerounas memOpana, umromnasma, sapo. OCHOBHBIE OPraHOMIBI KIETKH:
SHIomIasMaTH4ecKas CeTbh, anmapar ['onbaku, JHM30COMBI, MUTOXOHIPUH, IJIACTUJIBIL,
pubocombl. DYHKLUMK OCHOBHBIX 4acTell M OpraHousoB kiaeTku. OCHOBHbIE OTAMUMS B
STPOCHMHM JKUBOTHOH M PACTUTEJILHON KIETOK. XPOMOCOMBI, HX CTPOEHHE M (YHKIMH.
Sapuorun. 3HAYeHHWE IIOCTOSHCTBA uucna H  (POPMBI  XPOMOCOM B  KIIETKAX.
HIpokapuoTnyeckas KkiaeTka: popma, pasmepsl. PacnipocTpaneHne 1 3HaYeHHe Oakrepuii B
apupozie. CtpoeHne OaKTepHalbHOM KIIETKH.

HAemoncmpayun. Cxembl u Tabnuupi: «CTpoeHHE 3YKAPHOTHYECKOH KIETKHY,
«Crpoenne IKMBOTHOH Kietkn», «CTpoeHHe pacTuTenbHON KineTku», «CTpoeHue
xpomocom», «CTpoeHne NpoOKapHOTHYECKON KiIeTKn». JlaGopaTopHble M NpaKTHYeCKHe
pabotel Habmosienne KeTok pacTeHHil W KMBOTHBIX MOJi MUKPOCKONOM Ha TFOTOBBIX
apenaparax. CpaBHEHHE CTPOEHHMs KJIETOK PACTeHMH H JKMBOTHBIX (MOXHO B (opme
Talbaunpl)*.

[Ipurorosienue u onucanne MHKPONPENApaToB KJIETOK PAaCTEHHIA.

Ocnoenvie  nonamus. Dykapuortndeckas Kiuerka. Kierounas MemGpana,
unTonnasma, sapo. OCHOBHble opraHouAbl KIeTKH. OCOGEHHOCTH pAaCTHTENbHOH W
#MBOTHOH Ki1eToK. Xpomocombl. Kapuorun. JlumimouaHsiii ¥ ramiouansiii HaGopbl
xpomocom. [Ipokapuornyeckas kierka, 6akTepus.

Tema 2.4. PEAJIM3ALMUST HACJIEACTBEHHOM HH®OPMALIMU B
KJETKE (1 1)

JAHK — nocuresp HacneacTBeHHON HH(popManiy. I'eHeTHYeCKHiT KO/, ero CBOHCTBA.
I'en. buocunres Geska.

Hemoncmpayua. Tabnuua «"enernueckuii koa», cxema «buocunTes Genkay.

Ocnoenvie nouamun. 1eHeTHyecKuii Ko, TpUILIET, TreH. TpaHCKpuuus,
TPAHC/ISALMS, MATPUYHBIA CUHTES.

Tema 2.5. BUPYCBI (1 4)

Bupycsr — HekierouHas Gpopma xu3HH. OCOGEHHOCTH CTPOEHHS U Pa3MHOMKEHHS.
3HaveHue B NMPUPONE M JKM3HM uesnoBeka. Mepbl NPOUIAKTHKH pacpoCTpaHeHHUs
BHpYCHBbIX 3a0oneBanuii. [Tpodunaxruxa CITUa.

Aemoncmpayua. Cxema «Ctpoerue Bupycay, Tabnuua «lIpodunaxtuxa CITH a».

Ocnognvie nonamus. Bupyc, 6akrepuodar.

Pasnen 3 OPTAHU3M (20 u)

Tema 3.1. OPTAHHU3M - EJJMHOE LEJIOE. MHOI'OOBPA3UE KUBBIX
OPTAHU3MOB (1 4)
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MsorooGpa3ue opranu3moB. OJHOKIETOUHBIE H MHOIOKJIETOYHBIE OPraHH3MbI.
S070HUM OHOKJIETOYHBIX OPraHU3MOB.

Hemoncmpayun. Cxema «MHorooGpasue opraHuzMoBy.

Ocnosnoie nonamus. OIHOKIETOYHbIE, MHOTOKJIETOYHbBIE OPraHU3MBI.

Tema 3.2. OBMEH BEUWIECTB WU NPEBPAIUEHHUE SHEPIHU (2 4)
JHepreTMueckuii OOMEH — COBOKYNHOCTb peaklMi pacUIeIUIeHHs  CIIOXKHBIX
oprannyeckux BewlecTB. OcoOeHHOCTH HepreTHYecKoro oomMeHa y rpuboB U OakTepHii.
Tunsl nutanus. ABroTpodsl u rereporpodel. OcobeHHOocTH oOMeHa BELIECTB Y
EHBOTHBIX, pacTeHui U 6akrepuii. [Tnactuyeckuit oomeH. PorocuHTeEs.

Hemoncmpayua. Cxema «Ilytn metabonusma B KiIeTKe».

Ocnognvie nonamusn. MetaGonusm, sHepreTHUecKuil 0OMeH, racTH4ecKui oOMeH.
AT®. Asrotpodsl, rereporpodsl. PoTocuHTEs.

Tema 3.3. PASMHOKEHMUE (4 4)

Jlenenvie KJeTKH. MHTO3 - OCHOBA pOCTa, pereHepaiy, pa3BUTUS M Oecronoro
pasMHOXKeHus. PasmHoxeHue: Gecrionoe u nosnosoe. Tumnsl 6ecrnonoro pasmMHoOKeHUs.

[TonoBoe pazmHoxenue. O6pasoBaHue MoI0BBIX Ki1eToK. Meho3. OnnonorsBopenne
v KHMBOTHBIX M pacTeHHH. buonoruyeckoe 3HaueHue oruonorBopenus. Mckycersennoe
OMbIIEHUE Y PACTEHUHN U OIIOAOTBOPEHHE Y JKMUBOTHBIX.

Hemoncmpayus. Cxempl n tabauupl: «Muto3 U meios», «['amerorenes», «Tursl
Secronoro pasMHoKeHus», «CTpoeHue sIHLeKIeTKH U CIIepMaTO30H1a».

OcHosHble noHamuA. YXU3HEHHbIH UK K1eTKU. MuTo3, Gronornyeckoe 3Ha4eHue.
Tunel 6ecnionioro pazmMHoskeHus. [TonoBoe pasmMHOKeHHE U €ro OM0I0rHYecKoe 3Ha4eHue.
PazjienpHONIONBIE OpraHu3Mbl W repMapoiuTsl. Siinexknerka ©  CrepMaTo30MI.
[ametorene3. Meiio3, Ouosnoruyeckoe 3HaveHue. OMIOAOTBOpEHHE: HaApyKHOE U
sHyTpeHHee. [[BOiHOE OIJI0I0TBOPEHHE Yy PACTCHHH.

Tema 3.4. HHANBUAYAJIBHOE PA3ZBUTHE OPI'AHHU3MOB
(OHTOTI'EHE3) (2 4)

[Ipsimoe 1 HenpsiMoe pa3BuTHe. IMOPHOHAIBHBIH M MOCTAIMOPUOHAIBHBIH TEPHOIbI
pa3BuTHsi. OCHOBHBIE 3Tanbl sMOpuorenesa. [IpuunHel HapyIIeHHWi pasBUTHs OpraHu3Ma.

OnroreHe3 4yenoBeka. PenpoayKTHBHOE 3/10pOBbe; €ro 3HayeHue Aas Oyaylimx
nokonenuit mopaei. IlocnencTBus BAMSHHUS alKOrosis, HHUKOTHHA, HApPKOTHYECKHX
BEIIeCTB Ha pa3BUTHE 3apo/bllia yesgoBeka. [Tleproabl mocTaMOpHOHANBHOIO Pa3BUTHS.

Hemoncmpayua. Tabnuupsl: « OcHOBHbBIE cTaZiuK OHTOreHe3an, «[Ipsmoe u Henpsamoe
pasButhe». Tabmuupl, ¢otorpadun, auarpamMmbl U  CTAaTHCTUYECKHE JIaHHBIE,
JAEMOHCTPHUPYIOLIME MOCIECTBUS BIUSHUS HEraTUBHBIX (DAKTOPOB Cpejlbl HA pasBUTHE
OpraHusma.

Ocnosnote nonamua. Ourorenes. TUIbl pasBUTHSL: IPSIMOE U HEINIPsIMOE (pa3BUTHE C
metamopdo3zom). Dtanel 3MOpHOHaNbHOro pasBuTus. Ilepuoasl mocTamMOpHOHAIBHOTO
pa3BuTHsi. BpenHoe BIMsSHME KypeHHUs, alKOIrojis, HapKOTHYECKHMX MpenapaToB Ha
pa3BUTHE OPraHU3Ma U MPOJAOJIKUTEIBHOCTD )KU3HH.

Tema 3.5. HACJIEACTBEHHOCTDb U UBSMEHYUBOCTD (7 )

HacnencTBeHHOCTE M M3MEHUYMBOCTh - CBOMCTBa opranusma. ['eHervka - Hayka o
3aKOHOMEPHOCTSX HACJIeJACTBEHHOCTH U U3MEHYHMBOCTH.

[. MeHnnenb - OCHOBOIIOJIO)KHHUK TE€HETUKH. 3aKOHOMEpPHOCTH Hacjel0BaHM,
ycranosieHHble I'. Mennenem. Monorubpunnoe ckpemmanue. Ilepseiii 3akon Menens
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- 3aKOH JIOMHHHpOBaHus1. Bropoii 3akon MeHzens - 3aK0H paculenieHus. 3aKoH YHCTOTHI
ramet. JuruOpuaHoe ckpeuBanue. Tperuit 3akoH MeHzens - 3aKOH HE3aBUCHMOIO
Hacle/I0BaHus. AHAIM3UpPYIOIlee CKpellMBaHue.

XpomocomHasi Teopusi HacieAcTBeHHOCTH. CLenieHHoe HacleA0BaH|e PHU3HAKOB.

CoBpeMeHHbIe Mpe/ICTaBIeHus 0 F'eHe U reHoMe. B3anmoaeincTBre reHoB.

["'eneruka noja. [Tonossie XxpomocoMmbl. CLenieHHoe ¢ 110JI0M Haclie[JoBaHue.

3aKOHOMEpPHOCTH  M3MeHuMBOCTH.  HaciencTBeHHas W HEHAC/EACTBEHHAs
H3MEHYMBOCTh. MoauduKauoHHas H3MeHYMBOCTb. KoMOMHAaTHBHAs M MyTallHOHHAs
u3MeH4nBocTh. Mytauuu. Tunel Mmytauuii. MyTtareHHble (PaKTOPBHI.

3HayeHHe MeHETUKH IS MeAUIUHBL. BiMsHHe MyTareHOB Ha OpraHM3M 4YeJIoBeKa.
HacnencrBeHnHble 00e3HH YeNloBeKa, UX MPUYMHBI ¥ TPOPHIAKTHKA.

HMemoncmpayusn. CxeMbl, WUIIOCTPUPYIOIIAE MOHOrMOpHIHbIE M AUTHOpUIHBIE
CKpELMBAHUS, CLEIUIEHHOe Hac/le[loBaHHE IIPU3HAKOB, IEPEKPECT  XPOMOCOM;
Haclie/loBaHKe, CLEIUIeHHoe ¢ mosioM. [Ipumepsl MOAM(HUKALMOHHON M3MEHYHBOCTH.
Marepualbl, JeMOHCTPUPYIOLIME BIUsHUE MyTareHOB HA OPraHU3M 4YeJloBeKa.

Jlabopamopnute u npakmuueckue pabomoi

CocraBiieHHe TMPOCTEHMIIMX CXeM CcKpeluumBaHUA™. PelneHune slIeMeHTapHBIX
reHeTUYeCKuX 3aj1au™.

M3yyeHune U3MeHUUBOCTH (M3yueHHe MOAM(PHUKALMOHHON H3MEHYMBOCTH HA OCHOBE
u3ydeHus (peHOTUIIa KOMHATHBIX HJIH CEeJIbCKOX03sHCTBEHHBIX PacTeH )™ ™.

BrisiBjieHHe UCTOYHMKOB MYTareHOB B OKpYJXKarollei cpejie (KOCBEHHO) W OLEHKa
BO3MOYKHBIX MOCAEACTBUN UX BIMSIHUS HA OPraHU3M.

OcHoBHble TOHSTHA. HacineqcTBeHHOCTh M H3MEHYMBOCTh. ['eHOTHI, (EeHOTHUIL.
['ubpunonornyeckuii  Metos, ckpeiurBanue. JlOMHMHAHTHBIA, peUecCHBHBIH. ['eHbl,
ajyieNd. 3aKOHOMEPHOCTH  HAaclleloBaHMs IMPH3HAKOB. 3aKOH YHCTOTBI raMer.
AHanu3upyloliee  CKpellMBaHue.  XpPOMOCOMHas  TEOpHs  HAaC/IeACTBEHHOCTH.
[enernyeckue KapThl. ['€HOM. AyTOCOMBI, MOJIOBBIE XpOMOCOMBI. MoaudukaurnoHHas
U3MeHYMBOCTh. KoMOMHATHBHAS U MyTallMOHHAs H3MEHYHBOCTh. MyTarenHsie (pakTopsl.
HacnencrBeHHble Oosie3HU. MeaMKO-reHeTHYeCKoe KOHCYIbTHPOBaHHKE.

Tema 3.6. OCHOBbI CEJIEKUUHU. BUOTEXHOJIOT'USI (3 1)

OCHOBBI CeJIEeKLIMH: METOAbl U HOCTHXKEeHHUs. ['eHeTHKa - TeopeTHyecKass OCHOBA
cenekumu. Cenexuwms. Yuenwe H. M. BaBunoBa o 1eHTpax MHoroobpasus u
MPOMCXOXKAEHUS KyJIbTYPHBIX pacTeHuit. OCHOBHbIE METO/bI CeJIeKUMHU: rHOpHIu3aLius,
HCKYCCTBEHHBIN 0TOOp. OCHOBHBIE JNOCTH)KEHHS M HAIpaBJICHUS PA3BUTHSI COBPEMEHHOH
CeJIeKIIHH.

BHOTEXHOMOrHsA: JOCTUXKEHHMSI M NEepCHeKTUBbl pa3BUTHs. ['eHHas HHXKEHepus.
Knonuposanue. I'eHeTnuecks MOAMQUIMPOBAHHBIE OpPraHM3Mbl. DTHYECKHE AaCIeKTbl
Pa3BUTHUs HEKOTOPBIX MCCIIEN0BaHMI B OHOTEXHONOTUMH (KJIOHMPOBAHKE Y€JIOBEKA).

Memoncmpayun. Kapra-cxema «LleHTppl MHOroo6pasuss M MOPOUCXOXKIEHHS
KYJbTYpHBIX pacTeHHi». ['epOapHble mMarepuanbl U KOJJIEKIHH COPTOB KYJbTYPHBIX
pactenuii. Tabnuupi: «I[Toposl JOMALIHUX KUBOTHBIX», «CopTa KyIbTYPHBIX PACTEHHI.
CxeMBbl CO3[aHUsi TEeHETHYeCKH MOAU(PULUPOBAHHBIX TMPOAYKTOB, KIOHMPOBAHHSA
OpraHu3MoB. MaTepuabl, HUTFOCTPUPYIOIIUE JAOCTHKEHHUs B 00JaCTH OMOTEXHOIOIMH.
Dkckypeust MHOrooGpasue copToB pacTeHU ¥ ITOPOJ JKUBOTHBIX, METO/bI HX BbIBEACHHA
(bepma, ceneKIMOHHAs CTaHLMS, CeTbCKOXO03ACTBEHHAs BLICTABKA).
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Jlabopamopnvie u npakmuueckue padomol
AHanu3 ¥ OLEHKA JTHYECKHX ACIEKTOB PA3BUTUS HEKOTOPBIX MCCIIENOBAHHUH I
SHOTEXHOJIOTUH.

Ocnosnvie nonamua. Cenexiysi; rubpuanzanus 1 or6op. Copr, Mopoza, WTaMm
Buorexnonorus. [ennas nwxenepus. Kionnposanue. ['eHeTHUECKH MOMPULIMPOBAHHbI
OpPraHu3MBbl.
3akmouenue (1 4)

11 KJIACC (1 4 B Heneto, Beero 34 1)

Beenenue (1 1)

Paznen 1 BUJ (20 1)

Tema 1.1. ACTOPHUS IBOJIIOLIMOHHBIX UIEH (4 1)

VcTopHs 9BOMIOLMOHHBIX Miel. PasButue OMONOTMH B [A0AapBHHOBCKUH NEpHO.
Juavenne pabor K. Jlunnes, yuenus K. B. Jlamapka, Teopun JK. Kiosbe. ITpeanochuik
sosumkHoBeHus yueHms Y. Jlapsuna. DpomounonHas teopus Y. [lapsuna. Pon
3B0TIOLHOHHOM TeOPUH B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAy4HOH KapTHH!
MHpa.

Jlemoncmpauus. Kapra-cxema mapuipyra myremectsust . Jlapsuna. I'epOapHbl
matepuanbl, Kojulekuuu, ¢Qororpaguu M JApyrde Marepuaibl, [OKa3bIBalOLIU
MHIMBUIYaTbHYIO H3MEHUYHBOCTE U Pa3HOOOPa3ne COPTOB KyJIbTYPHBIX PACTEHHH 1 [IOPO
JAOMALITHUX JKUBOTHBIX.

Ocnoenvie nonamua. Dsomouys. Kpeaunonusm, TpaHcGopmMusM, 3BOITIOLHOHU3)
['pynrnoBas ¥ WHAMBHMAyalbHas HM3MEHYHMBOCTb. VIcKyccTBeHHBIH OTOOP. bopnba 3
cyuiectBoBanue. EcTecTBeHHbIH 0TOOP.

Tema 1.2. COBPEMEHHOE 9BOJJIIOIHUMOHHOE YYEHHE (8 1)

Bun, ero kputepuu. [omysius - CTpyKTypHas eJMHKLA BU/a, €IMHHULA 3BOJIOLH]
CHHTeTHYECKAs TEOPHS SBOJIONUH. J[BHIKYILHE CHIIBI 9BOMIOLMHU: My TALlHOHHBIH TTPOLEC!
MOy IALHOHHbIE BOJHbI, U30JSLMS, €CTECTBEHHBIH OTOOP; HX BIMAHHE HA reHo¢oH
nonyssiuy.  JBwKymuilt ¥ craGuiIM3HpYIOUIMH  eCTeCTBEHHbIH 0T0O0p. AJanTauu
OPraHM3MOB K YCIOBHAM OOWTAHHs KaK pe3y/bTar JeHCTBHsS eCTeCTBEHHOro ordop
Buoo6pa3oBaHue KaK pesysibrar 3Bosoin. Crocobbl U 1myTH BUA00OPa30BaHUs.

CoxpaHeHre MHOrooGpa3usi BUIOB KaK OCHOBA yCTOHYMBOIO pasBUTHA ouochept
[naBHble HANpABIEHMs OSBOJIOLMOHHOIO Ipouecca. buomornyeckuit mporpece
Guosnoruyeckuii perpecc. [IpudnHbl BBHIMMpaHMs BUIOB. JloKasaTenbCTBa IBOJIOLY
OpPraHUyuecKoro Mupa.

Jlemoncmpayua. Cxema, WUTIOCTPUpPYIOIIAs KpuTepuu Bra. TaOuIbl U CXeM
«JIBHKyIIMe CHIIBI 3BOJIOLMIY, «OOpasoBanne HOBBIX BUIAOBY», «CXOICTBO HAYalbHb
cTaguil YMOPHOHAIBLHOIO Pa3BUTHS MO3BOHOYHBIX». ['epOapuy, KOJICKLUHMH W APYT
HArJISAHBIE MaTepHallbl, IeMOHCTPUPYIOLHE MPUCIOCOOIEHHOCTE OPraHu3MOB K CPe;)
obuTaHus M pe3yibTaThl BHA00OpasoBaHus. TaOGiuibl, MyJISDKM M JApyrde HarjsiHE
MaTepHuabl, AeMOHCTPHPYIOIIHE FOMOJIOIHYHBIE H AHAJIOTHYHbIE OPTaHbl, HX CTPOCHUE
MPOUCXOKIEHHE B OHTOreHe3e; pyIMMEHTBI U aTaBU3MBI.

Jlabopamopnvie u npakmuyeckue padomol

Onucanue ocobeit BHaa Mo MOphoIOrHIeckoMy KpuTepuro™*,

BoisiBjieHHE H3MEHUYUBOCTH y 0cO0€eH OJTHOro BH/A.



BrisiBnenue npucnocobieHnit opranu3MoB K cpejie oOuTaHus™.

IKekypeus Muoroobpasue BUI0B (OKPECTHOCTH LLIKOJIBI).

OcHognvte nonamus. Bun, nonymsiust; ux kpurepuu. ['enodona. [ABukyuime cuibl
3BOJIFOLIMU: MYTAllMOHHBINA MPOLECC, MOMYJISILIUOHHbBIE BOJIHBI, U30JIALUsA, ECTECTBEHHBIH
ordop. JAsmwxkymii u crabunusupyromuiit oréop. CriocoOsl U MyTH BUA00Opa30OBaHMSL.

Tema 1.3. IPOUCXOXKJIEHHUE KU3HU HA 3EMUJIE (4 4)

Pa3BuTHe npeacraBieHuit 0 BO3HUKHOBeHUH ku3HU. OneiTel @. Pean, JI. [acrepa.
['unore3sl 0 NPOUCXOKACHUH HKU3HH.

CoBpeMeHHbIe B3IJIs/Ibl HA BOSHUKHOBeHHUE kU3HHU. Teopus Onapuna - XonzeiHa.
YcnoKHeHHe JKUBBIX OPraHU3MOB Ha 3eMJie B [TPOLIecce 3BOJIOLHUH.

Hemoncmpayusn. Cxembl: «BO3HUKHOBEHHE OJHOKJIETOYHBIX 3YKaApHOTHUYECKHX
OpPraHu3MOB», «DBOJIOLMS PACTUTEIBHOIO MHpPa», «IBOJIOLHUS YKUBOTHOIO MHPa».
Penpoaykuuu kaptul, uzoOpaxarommx (uopy U (ayHy pasjiMuHBIX 3p U [EPHOIOB.
OxameHenocTy, OTIe4YaTKu OPraHu3MoB B JAPEBHUX I1OPOAX.

Jlabopamopnote u npakmuueckue pabomol

AHanu3 ¥ OLIEHKA Pa3IMYHbIX TUII0TE3 POUCXOKIACHUS JKU3HH.

IKcKypcua Victopus pasBUTUS KU3HU Ha 3emiie (KpaeBeIYecKuil My3en).

Ocnosnovie nowamua. Teopuss Onapuna - XosjeiiHa. XHMHUYecKas 3BOJIIOLIMS.
buonoruueckast asomonus. [ToctenenHoe ycinoxHeHWe OpraHu3aluyi U pUcrnocoOieHus
K YCIIOBUSIM BHELIHEH cpe/ibl OpraHu3MOB B IIPOLECCE IBOIOLIMH.

Tema 1.4. IPOUCXOXKJIEHUE YEJIOBEKA (4 1)

['unore3sl npoucxoxkaeHus yenoseka. [lonoxeHnue yenoBeka B CHCTEME KUBOTHOIO
mupa (knacc Mnexonuratoume, otpsa [Ipumats:, pox Jlroam). DBomouus uenoseka,
OocHOBHble 3Tanbl. Pacel 4enoseka. Ilpoucxoxnenue uenoBeueckux pac. Buposoe
€/IMHCTBO 4€JI0BEYeCTBa.

Hemoncmpayusa. Cxema «OCHOBHBIE 3Tanbl JBOJIOLUMH 4esnoBekay». Tabiauisl,
u300pakaomye CKeleThbl YeI0BeKa U NMO3BOHOYHBIX KHBOTHBIX.

Jlabopamopnuste u npakmuyeckue pabomol

BeIsiBlIeHHe MPU3HAKOB CXO/CTBA 3apO/Ibllei yenoBeKka U ApYyrux MIEKOIUTAIOLINX
KaK J0Ka3aTelbCTBO UX POJCTBA.

AHanu3 ¥ OLIeHKa Pa3IuYHbIX THIIOTE3 IPOUCXOKIACHUS YeIOBEeKa.

Ixckypcua llpoucxoxaeHue ¢ HBOJIOLHUS 4ejoBeKa (UCTOPHYECKUH MK
KpaeBeI4ecKui My3eil).

Ocnognvte nouamus. Ilpoucxoxaenue venoseka. OCHOBHBIE 3Talbl 3BOJIOLHH.
JIBroKy1ue CuIibl aHTpororeHesa. YemoBeueckue pachl, UX €IUHCTBO.

Paznen 2. SKOCUCTEMBI (12 4)

Tema 2.1. DKOJIOTHYECKHE ®AKTOPBI (4 1)

Opranusm u cpeza. [Ipeamer u 3a1a4u KOJIOrHMH. DKOIOrHYECKUe (PAKTOPhI Cpeibl
(abmotuyeckue, OGMOTHYECKUE, AHTPOIIONeHHbIE), UX 3HAYEHHE B JKU3HU OPraHH3MOB.
3aKOHOMEPHOCTH BIMSHHS 9KOJIOTHYECKUX (DaKTOPOB HA OpraHu3Mbl. B3auMoOTHOLIEHHS
MEXJIy opraHusMamMu. MexBUIOBbIe OTHOLUCHUS: [apa3suTH3M, XHIIHHYECTBO,
KOHKYpPEHLHs, CHMOHO3.

Hemoncmpayua.  Harnsguele  Marepuanbl,  JAE€MOHCTPUPYIOIIME  BIIMSHHE
3KOJIOrH4ecKuX (aKkTOpPOB Ha JKMUBbIe opranu3msl. [Ipumepsr cumbuo3a B npupoe.



Ocnognole nonamua. Dxonorus. Buemmss cpeia. JKonorudeckue (aKTopsbl.
AGHOTHUYECKHE, OMOTHYECKHE 1 aHTpororenHble GakTopel. [1apasuTi3M, XUIHIYCCTEO,
KOHKypeHIHsi, CHMOM03. DKOJIornyeckas Huia.

Tema 2.2. CTPYKTYPA DKOCHUCTEM (4 1)

BuoBasi ¥ IPOCTPAHCTBEHHAs CTPYKTYpa SKOCHCTEM. [Tuiiessie CBSA3H, KPYrOBOPOT
BElECTB M NPEBpAIlleHUs] YHEPruH B SKOCHCTEMAX. [IpyyKHbl YCTOHYHBOCTH U CMCHbI
skocucTeM. BIMsHME uenoBeKka Ha OKOCHCTeMbl. VICKyCCTBEHHBIC cooluiecTna -
arpoLeHO3bl.

Jlemoncmpayus. Cxema «IIpocTpaHCTBEHHAs CTPYKTYpa KOCHUCTEMBI (PYCHOCTH
PACTUTEIBHOrO COOOIIECTBA)». CxeMbl ¥ TaOIUIBl, JEMOHCTPUPYIOIIHE MUIICBBIC LEIH U
CeTH; DKONOTHYECKHE TMPaMHJIbl; KPyrOBOPOT BELIECTB H SHEPIHH B KOCUCTEME.

Jlabopamopnvie U npakmuiecKue pabomol

CocTaBleHIe CXeM Mepe/iaun BellecTBa U SHepruu (Lerneil MUTaHHUs) B SKOCHCTEME™,

BhIsBIEHHE AHTPONOTEHHBIX M3MEHEHHH B S9KOCHCTEMAX CBOEM MECTHOCTH (B BH/IE
pedpepara, Mpe3eHTALMH, CTEHI0BOr0 0K/Ia1a 1 mp.)**.

CpaBHUTe/bHAS XApPAKTEPUCTUKA NPAUPOIHBIX SKOCHCTEM M arpodKOCHCTEM CBOEY
MECTHOCTH.

VceeioBaHye M3MEHEHHH B 9KOCHCTeMax Ha OHONIOrHIeCKUX MOACIIIX (akBapuyMm)

Pelenye 3K0I0rMYECKUX 3a1a4.

Jxckypeun EcrecTennble (Jec, nojie u Jp.) ¥ MCKycCTBeHHbIe (apk, caj, CKBC
mIKOJIB, (hepMa H JIp.) IKOCHCTEMBIL.

Ocroenpie nonamud. DKocucTema, OHOreolEHO3, OMOIIEHO3, arpoleHO:
[TposyieHTbl, KOHCYMEHTBI, ety ICHTEL. [TuieBbie Lelu U CeTH.

Tema 2.3. BHOC®EPA — I'NIOBAJIbHASI HKOCUCTEMA (2 4)

Buocdepa — riuodaibHas IKOCHCTEMA. CocTaB u cTpyKTypa ouocdepsbl. YueHue E
1. Bepnaackoro o 6uocdepe. Posib KHBBIX OPraHu3MoB B 6uocdepe. buomacca 3emir
Brosoriueckyii KpyroBopoT BeLIecTB (Ha MpiUMepe KpyroBopoTa BOZbI i yriaepoza).

Jlemoncmpayusn. TaOnuipl 1 CXEMBL: «Ctpykrypa 6uocdepsi», «Kpyrosopot BOI
B Grocdeper, «KpyroBoport yriepoja s 6uocheper. Harnsanslii MaTepual, OTpakaroLiH
BU/I0BOE pa3HooOpasue XKUBBIX OpPraHu3MOB onocdepsl.

Ocnoenvie nonamus. buocoepa. JKnuBoe BEIIECTBO, GUOreHHOE BEleCTBO, KOCHC
BelecTBO, GMOKOCHOE BeluecTBo. bruomacca 3eMiu.

Tema 2.4. BUOC®EPA W YEJIOBEK (2 1)

Buocdepa 1 uesnoBek. ['100aibHbIe SKONOTHYECKHIE npoGieMbl ¥ IyTH UX PELICHH
[TociencTBUS AeATEIBHOCTH YeloBeKa Jis okpy:Katoueil cpesibl. [IpaBuna nMOBEACHHA
npupoaHoii cpene. OxpaHa NPHPOABI H palMOHaIBHOE HCIIOJIB30BAHNE TPHPO/IHE
pecypcoB.

Jlemoncmpayua. TaGnuubl, WUTOCTPUPYIOUIAC rinobGajipHble  3KOJIOTHYECK]
npoGJieMbl M OCIEACTBUSA JACATEALHOCTH qenoBeka B OKpyxkaromei cpexe. Kap1
HaLMOHAIBHBIX APKOB, 3a0BE/IHUKOB U 3aKa3HUKOB Poccun.

JlaGopamopHnbsie u npakmuieckue pabomot

AHanu3 1 OLEHKa MocyeICTBUH COOCTBEHHOMN NEATEIbHOCTH B OKpYyJKalolllei cpel

AHANH3 1 OEHKA FI0GAIbHBIX KOIOrHYECKUX NpodieM 1 MmyTel UX peleHHs.




OcHosnble nonamus. I'nobanbuble 3Kooruueckue npodaemsl. OXpaHa npupobl.
PanponansHoe npupojonoib3oBanue. HanuonanpHble napku, 3aM0BeAHUKH, 3aKa3HUKH,
Kpacnas kuura.

3akmouenne (1 4)




3. TEMATUYECKOE INTAHUPOBAHUE

| Kaace 10 (34 uaca)
Copnepxanue KonuuecTB | OCHOBHBIE BH/IBI OcHOBHBIE
0 4acoB JesITeNBHOCTHHATIPABICHHS HATPABJIEHUS
(paszes, Tembi) 00y4aOLIIXCS BOCIUTATEILHOM
(Ha ypoBHE YHHBEpPCAbHBIX ACATIBHOCTH

yueOHBIX JeiicTBuUi)

Pasnen 1. Buosiorust kak nayka. MeToabl HAY4HOTo no3Hanus (3 yaca)

Tema 1. Kpatkas | Ornpenenstor TTOHSATHS, [Harpuomecme,
HCTOPUS pa3BUTHS (opmupyembie B XOA€ | rpa)aaHCKoe,
61ONOr MK usydeHus Tembl. OOBIACHSIOT JlyXOBHO-

poJIb OHOJIOTUH B

HPaBCTBEHHOE,

Tema 2. CymHOCTb 1 ($opMupOBaHKH HAY4YHOI'O b
1 CBOICTBA KHUBOTO MHpPOBO33peHus. OLEHUBAIOT -

BKJIaJ Y4YEHbIX-OMOJIIOTOB B Hay1HOro
Tema 3. YposHu L pa3BuTHEe  HayKH,  BKjuaj | O3HaHud,
OpraHu3alyi H OUOJIOTMYECKUX TEOpHH B | 3CTETHYECKOE,
:{e':;[:ﬁ“ ;?{;Hafjﬂ dopMupoBaHue COBPEMEHHOH | hopmupoBaHue
u I on - %

eCTeCTBEHHO-HAYYHOH KyJTBTYPHI

KapTHHBbI MUpA.

3JI0POBBS,

YcranaBnuBaioT CBSI3H

GUOJIOTHH c npyramu | TPYAOBOS,

Haykamu. ['0OTOBAT COOOIEHU 9KOJIOrH4€CKOE.

(JtoKnaubl, pedeparsl,

npeseHTaluud) O  BKIaae

BBIJIAIOLIMXCSl YUEHBIX

B pas3BUTHE OMOJIOTHH.

PaGoraioT ¢ 3JEKTPOHHBLIM

NPHIIOKEHUEM

Paznen 2. Knerka (12 1yacoB)

Tema 1. UcTopus 1 Onpepensior noustusi, | [larpuornyeckoe,
U3YUYCHUS KIETKH CbOpMpreMbIe B XoJ¢e rpaKJIaHCKoe,
Tema 2. ' 1 u3ydeHus TeMbl. Onpenessior JlyXOBHO-
XUMHUECKHH mpeAMeT, 3a1a4d U MeTO/bI HPABCTBEHHOE,
COCTaB KJIETKH KCC/IeI0BaHMs IMTOJIOTMH KaK
HayKH. XapakTepusyloT B
coziepiKaHue KieroyHoil | HAYIHOTO
teopur. OOBACHAIOT BKiaj | MO3HAHNA,
KJIETOYHOM TeOpUHU B | acTeTHvecKoe,
GopMUpOBAaHHE COBPEMEHHOH |




— _W

€CTEeCTBEHHO-HAYYHOM (GopmupoBanue

KapTHUHBI MHpPa; BKJIa/l yYeHBIX KYJIBTYpbl
- HCClieoBaTeNieil KJIeTKH B

> | 3mopoBbs,
pa3BUTHE Onosoruyeckoi TpyHOBOe,
HAyKH. [IpuBoasit
AOKa3zare/bCcTBa poacTBa syt
JKUBBIX OpraHU3MOB c

HCTIOJIb30BAHUEM  T10JIOKEHH I
KJI€TO4YHOU Teopuu. Paboraior
C WUTIOCTpaLUsIMH y4yeOHUKa.
PaGoralor ¢ 21eKTpOHHBIM

NPUIOKEHHEM
Tema 3. 1 Onpenensitor MOHSITHS,
Heopranuveckue (bopmMupyemble B X0/1e H3y4YeHHUs]
BEILEeCTBA KJIETKH TEMBI. [TpuBoasr

Jl0Ka3aTesIbCTBa
Tema 4. 1 (aprymeHTanus) eJIMHCTBA
Oprannyeckue JKMBOI M HEXKMBOW NMPUPOJIBI HA
E A npumepe CXOJCTBA HX
R XHMHYECKOT0 cocTaBa.
Taoma 5, 1 CpaBHHuBaKOT XHMHYECKUH
Opranuyeckue COCTaB TeJl JKUBOH U HEXKHUBOMH
BEIECTBA KIIETKH — NPUPO/BI U [1eNalOT BBIBOJLI Ha
Gemicu OCHOBE CpaBHEHHUSI.

XapaxkTepu3yloT 0COOEHHOCTH
Tema 6. 1 CTPOEHHs, CBOMCTBA M POJIb
Hyxneunnossie HEOpPraHM4eCcKuX H
kuciaotel: JIHK u OpraHU4eCcKux BEILIECTB,
PHK BXOMSIIUX B COCTAB JKUBBIX

OpraHu3MOB. Y CTaHaBIMUBAIOT
NPUYHHHO-CIICICTBEHHbBIE CBS3H
MEKIY XUMUUYECKUM
CTPOEHHEM, CBOWMCTBAMH H
(GyHKIHAMHU BELIECTB HA OCHOBE
TEKCTOB U PUCYHKOB y4eOHHKA.
[IpuBonst pUMepbI
OpraHUYECKUX BEIIIeCTB |
(yrieBonoB, JIMIMIOB, OEIKOB, '
HYKJIEMHOBBIX KUCJIOT),
BXOJISLIMX B COCTaB
OpPraHU3MOB, MecT ux
JIOKau3auuu U OMOJIOrHYeCcKom
poIu. PaGorator c
HJLTIIOCTpaLUsiIMHA yueOHHUKa.
Pewator OuosoruyecKue
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3aJ]auH. Beimonusiior
n1abopaTOpHBIe, [paKTHYeCKHe
ucceaoBaTebckue paboTsl Mo
u3ydaemoi teme. PaGoraror ¢
SJIEKTPOHHBIM MPHJIOKEHHEM

Tema 7. XapaKkTepusyloT KIeTKy Kak [Natproruyeckoe,
DyKapuoTHYecKasi CTPYKTYPHO-(YHKIHOHATBHYIO rpaX1aHCKoe,
KJIeTKa: €MHULY JKHBOro. Beimensior JlyXOBHO-
[HUTOTIa3Ma, CYLIECTBEHHbIE MPU3HAKH HPABCTBEHHO®,
OpPraHOM/IbI. CTPOEHHMSI KJIETKH, ee
Jlabopamopnas OpPraHoOM/OB, s/pa, MemOpanspi, | CHHOCTH
paboma Ne. | XpOMOCOM,  JOSIIepHBIX ¢ | HAYYHOro
Hab6nooenue SIEPHBIX KJIETOK, KJIETOK | [TO3HaHUs,
KIemoK Ha PacTeHUH, )KUBOTHBIX U IPHOOB. 3CTETHYECKOE,
20MOBbIX CpaBHuBaror 0COOEeHHOCTH dopmupoBanue
npenapamax. CTPOEHHS NOsIACPHBIX u KyJTBTYDbI
ANICPHBIX  KJIETOK,  KJIETOK
& 3[10pOBbSI,
PacTeHHUH, )XUBOTHBIX U IPpUGOB
M JIeNaloT BBIBOABI Ha OCHope | TPYAOBOE,
CpaBHEHHs.  YcraHaBinuBaror | 9KOJIOTHYECKOE.
NPUYHHHO-CIIEICTBEHHbIE
Tema 8. CBS3H MEXKIYy CTPOCHHEM H
/labopatophas Gyskumsimu  Guonoruuecknx
pabora Ne 2 CHCTEM Ha MpHMepe KJIETKH, ee
Cpaeﬁemie JRAgTn OPraHOMZIOB U BBITNIOIHAEMBIX
SRS uMu - QyHkumit. PaGoralor ¢
i HWITIOCTPAlMsAMH  y4yeOHHKa.
FRESERY [Tons3yrorest umronoruyeckoit
TEPMHUHOJIOTHEH.
O6ocHoBbIBalOT Mepbl
NpOoQUIAKTHKH GaKTepHaIbHBIX
3aboneBanuii. Beinonusor
nabopaTtopHble, MNpaKTHYECKHe
U HCCleoBaTe/IbcKue paboThl
10 u3yvyaemoi teme. PaGoraror
C 9JICKTPOHHBIM MPUIIOKEHHEM
Tema 9. Onpenensiror nousAtus, | Ilatpuornyeckoe,
XpOMOCOMBI, HX CbOpMpreMBIe B Xone rpak1aHCcKoe,
CTpOEHHE U U3yYeHUs TEMBL. Beiaenstor NYXOBHO-
dyukunu. Kapuo- (yHmamMeHTanbHEI mponece B HPABCTBeHHO.,
THIL. OHosiornyeckux cucremax —
peanusauus uHpopmanuu p | JEHHOCTH
Tema 10. KJIeTKe. Beinensiror | Hay4HOro
[pokaprotuyecka CYILLECTBEHHBIE NpU3HaKK | TO3HAHHSI,
s KJIeTKa.
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Crpoenue
OakTepuanbHOii
KJIeTKH.

Tema 11.
Peanuzanus
HaclleICTBEeHHOMH
MHpOpMaLHH B
KJIETKE

I€HEeTHYeCKOro
OnuceiBator ¥ cpaBHUBAIOT
NPOLECChl  TPAaHCKPHUIILMK |
TpaHcaiuun. OOBACHSIOT poskb
BOCIIPOM3BE/IEHUs U Tepeaayu
HaC/IeICTBEHHOH HH(OpMaLUH
B CYIICCTBOBAHMHM U Pa3sBUTHU
KH3HH Ha 3emnue. Bemaror
Ouonoruyeckue 3a/1auu.
Paborator ¢ wumoctpauusmu
yueOHHKa. PaGoraior c
SJICKTPOHHBIM MPHIIOKEHUEM

KozJa.

Tema 12. Bupycsr -
HEKJIETOYHBIE
bopmBbI Ku3HKH

Beienstor CyIleCTBeHHbIE
NPU3HAKH CTPOEHHSI u
JKU3HCHHBIX IHKJIOB BHPYCOB.
XapakTepusyioT posib BUPYCOB
Kak Bo3Oyauteneil GonesHei u
Kak MIEPEHOCYUKOB
FEHETHYeCKOM  MHpOpMAaIHH.
O6ocHoBEIBaIOT MepbI
NPODUIAKTHKH BHPYCHBIX
3abosieBaHMil. Haxonsr
HHpOpMa-IHIO O BUpycax u
BUPYCHBIX  3a0ojieBaHMsSIX B
Pa3IMYHBIX HUCTOYHHKAX,
AHAIM3UPYIOT M OLIEHUBAIOT ee,
UHTEPIPETHPYIOT H
NPEeACTaB/IsIOT B pasHbIX
(opmax (tesmcsl, coobuienue,
pernoprax, aHaJIMTHYeCKast
crpaBka,  pedepar, 0630p,
noprdonuno).  Paboraor ¢
HIUTIOCTpaMsAMH  y4eOHHKa.
PaGoraior ¢  anexTponHBIM
NPUIIOKEHHEM

3CTeTHYECKOE,
dopmupoBanue
KYJIbTYDBbI
310POBbS,
TPYZAOBOE,
3KOJIOrHYECKOe.

Pasnen 3. Opranusm ( 18 4acoB)

Tema 1. Opranusm
— €JIHHOE LelToe.
MuorooGpasue
JKUBBIX
OpraHH3MOB

1

Onpegensitor

dbopmupyemsie B
HU3Y4Y€HHUs] TeMbl. Brigensor
CyLLIECTBEHHBIE MPU3HAKH
OJTHOKJIETOYHBIX 14
MHOI'OKJIETOYHBIX OpPraHM3MOB.
CpaBHHMBAIOT OIHOKIETOYHbIE,

[IOHSTHSI,
Xoje

ITatpuotnueckoe,
rpaxkaaHckoe,
JYXOBHO-
HPaBCTBEHHOE,
LEHHOCTH
Hay4HOro
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MHOTOKIIETOYHBIE OPraHU3MBI U [ TIO3HaHUs,
KOJIOHHH O/IHOKIIETOYHBIX Opra- ICTETHYECKOE,
HH3MOB W JI€NaloT BBIBOILI Ha
OCHOBE cpaB-HeHus. PaGoraior
C SJICKTPOHHBIM IPHJIIOKEHHEM

(GopmupoBanue
KYJIBTYPBbI
3/10POBB,
Tema 2. O6men | Onpenensitor OHATHS, | TpynoBOE,
BEILECTB U bopmupyembie B XOZ® | skonormyeckoe.
NpeBpalieHne H3yYeHHs TEMBI.
9HEepruu- Xapakrepusyior (yHa-
OHepreTHyeckuii MCHTalbHBIE  rpoueccsl B
o0MeH Ononoruveckux cumcremax -
Tema 3. | oOMeH BEIL[eCTB "
[Tnacruyecknii npeBpalieHne SHEPruH.
0o0MeH. Beiaensior CYLIECTBEHHbIE
®orocunres. NIPH3HAKH NPOLECCOB
KUSHEICSATEIbHOCTH  KJIeTKH.
CpasnuBator nnmactuueckuii u
JHEPreTHYeCKud OoOMEHBl u
ACJIAIOT BBIBOABI Ha OCHOBe
CTPOEHHUSI. CpaBHuBarot
OPraHu3MBI 110 TUIY MUTAHUS U
ACNAIOT BBIBOABI HAa OCHOBE
CpaBHEeHwus. Packpsisator
3HaYeHue (orocunTesa,
XapakTepusyior CBETOBYIO ¥
TEMHOBYIO (a3l (oTocHHTe3a,
PaGorator ¢ HILTIOCTPALUsAMU
yuyeOHuKa.  Pemaior  Guo-
Joruyeckue 3amaun. Haxonsr
HHpOpMaLHo 1o H3y4aemoii
TEME B pasIMYHBIX UCTOYHHKAX,
AHATM3UPYIOT U OLEHHUBAIOT ee,
HHTEPIIPETHPYIOT U
TIPEACTABIAIOT B pasHbIX (hop-
Max  (Te3uchl, coobuieHue,
penoprax, aHaJTMTHYECKast
Chipaska,  pegepar,  o063op,
noprponno).  PaGoraror o
SJIEKTPOHHBIM MPHIIOKEHHEM

Tema 4. Jlenenue 1 Beinensior CYLLIECTBEHHEBIE [Tarpuoruyeckoe,
KJIETKH, MUTO3 [IPU3HAKK [pouecca aejeHus rpakKaaHCKoOe,

Tema 5. | KJIETKH. Xapaktepusyror
| PasmHOXeHMe: Onosoruyeckoe 3HAaYeHHe u

JYXOBHO-




Oecrnonoe n OCHOBHbIe  (a3bl  MHTO3a, | HPaBCTBEHHOE,
1oJyioBoe. Turer HCIIOJIB3YSI PUCYHKH | [[eHHOCTH
Oecrnosioro yueOHHUKa. Beiaensior HAYYHOrO
a3MHOXKEHUSI. CYLIECTBEHHBIE MPU3HAKH FDSHALEE
Tema 6. 1 [IPOLIECCOB Pa3MHOKEHHUS U
O6pa3oBanue OIIOOTBOPEHHSI. e
TOJIOBBIX KJIETOK. OnuceiBaor crioco6sr | opmHpoBanue
Meiios, BEreTaTHBHOIO pasMHOXKEHHS. | KYJIbTYpPBI
Onosoruyeckoe [IpuBongst NPUMEPBI | 370POBbS,
3HaYeHHe. OpPraHU3MOB, TPy OBOE,
Tera T, 1 f{%MHO}EE};;J;:ﬁ’{ 6eci§2§$ IKOJNOTHYECKOe.
OnnonorBopenue. Xapakrepusyior

OHojIOrHYeckoe 3HAYEHHE W
OCHOBHbIE  (a3el  Melio3a,
UCTIONB3YS PUCYHKH
yuyeOHuKa.  XapakTepusyior
CTazinu 00pa3oBaHUs MOJIOBBIX
KJIETOK, HCIOJb3Yysl CXeMy

y4eOHHKaA. OOBsCHSIOT
OHONOTHYECKYI0  CYIIHOCTb
OIJIOZIOTBOPEHHMSI.

XapakTepu3yroT 0COOEHHOCTH
ABOMHOTO OIUIOAOTBOPEHHS Y

pacTeHHH. Onpenensior
3HQYEHHE  HCKYCCTBEHHOI'O
OIJIOJIOTBOPEHHSI.

CpaBHUBAIOT MHTO3 U Meii03,
SIHIIEKJIETKH H
CIepMaTO30U/1bl,

CIiepMaToOreHe3 M OBOIeHe3,
10JI0BOE u Oecnonoe
pasMHOXEHHE M JeNaioT
BBIBO/IbI Ha OCHOBe

cpaBHeHus.  PabGoraior ¢
WUTIOCTpalMsIMU  yueOHHKaA.

Pewaror Ouosornyueckue
3a/1auyu. YyactByror B
JAUCKYCCHH 110  H3y4aeMoM
TeMe. PaGoraror c

JIEKTPOHHBIM IIPUIIOKEHUEM

Tema 8. 1 XapaxkTepusyror MEePUO/IbI
WnnuBunyansHoe OHTOreHe3a. OnmceiBaroT




pa3BUTHE 0COOEHHOCTH [TaTproTuueckoe,
OpraHu3MOB HHOHUBHYAJIBHOI'O pasBUTHs rpaKJ1aHcKoe,
yenoBeka. OLeHUBaIOT BIUsSHUE %
Tema 9. Ontorenes (hakTOpOB BHEIIHEH Ccpeabl Ha e
YyeoBeKa. HpPaBCTBEHHOE,
pa3BuUTHE 3apo/IbILIa.
PenponrykTuBHOe OGBACHAIOT ~ oTpHuATenbHOe | 1CHHOCTH
FopeREe BIIMSIHUE QJIKOTOJIsl, HUKOTHHa, | HAYYHOro
HAapKOTHYE€CKHX BeNIeCTB Ha | [MO3HAHUA,
pa3BUTHE 3apOiblllla YEJIOBEKa; | 3CTeTUUYEeCcKoe,
[IPUYMHBI HAPYLIEHUH pa3BUTHS dbopmupoBanHe
OpraHu3MOB. AHAJIU3UPYIOT U KyJIBTYpbl
OLICHHBAIOT LeseBble "
3/10pOBbS,
CMBICJ/IOBbIE YCTAHOBKH B CBOUX
HeHCTBHAX M MOCTynKax mo | [PYAOBOS,
OTHOLLIEHHIO K cBoeMy | IKOJIOrMHECKOC.
3JI0pPOBBIO, OCIIeACTBUS
BIUSHUS (AKTOPOB pHCKa Ha
3J10pPOBbE. O0GoCHOBBIBAIOT
Mepbl MPO(GUIAKTUKH BPeIHBIX
[IpUBBIYEK. CpaBHuBaior
IMOpPHOHAbHBIH "
N0CTIMOPHOHATBHBIN MEPUO/BI
WHAMBHAYaAJIbHOTO  pa3BHUTHS,
NpsAMOe U He-NpsiMoe pa3BUTHE
U JIeJal0T BBIBOJBI Ha OCHOBE
CpaBHEHHUSI. PaGorator ¢
HJUTIOCTPaLUsIMH yuyeOHHUKa.
PaGotaior ¢  3/1eKTPOHHBIM
NIPHJIOKEHHEM
Tema 10. I'eneruka Onpenensitor noustus, | [latpuoruyeckoe,
- HayKa o CbOpMpreMBIe B Xoje rpakiaHcKoe,
3aKOHOMEPHOCTSX u3ydyeHus: TeMbl. Onpenenstor [yXOBHO-
HACJIeICTBEHHOCTH OCHOBHBbIE 3a7a4u
5 HPaBCTBEHHOE,
¥ U3MEHYHUBOCTH. COBpPEMEHHOH TeHEeTHKH.
Tema 11. XapakTepusyloT —cojepiKaHue HEHBOCTH
3aKOHOMEPHOCTH 3aKOHOMepHOCTeN HayqHOro
Haclie1J0BaHus HacJieI0BaHNs, yCTAHOBJIEHHBIX | [TO3HAHHA,
Monorubpuasoe I'. MenzneneM, XpOMOCOMHOH | 3creTHyeckoe,
CKpeulMBaHue TEOPUH HACII/ICTBEHHOCTH; | (hopmupoBaHHe
Toma 13, (C)OBpeN:eel-}I:ébIX nfencrariie:;{z KYJTBTYpBI
3aKOHOMEPHOCTH 3aKOHOMEpPHOCTei i
e u3MeHyuBoctH.  OGbsicHsior | 'PYAOBOS,
JUrHOpraHOE Bkaan . Menzmens u apyrux | 9KOJOrHYeckoe.
CKpelLUVBaHKe
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Jlabopamopnas
paboma Ne3
Cocmasnenue
npocmetuux cxem
CKpeuyusanus

Tewma 13.
XpomocomHas
TeOpHUsi
HACJIeJICTBEHHOCTH.

Tema 14.
CoBpemenHbIe
IIPEJCTABIEHHS O
reHe U reHoMe.

Tema 15. 'eneTtuka
rnoJja.

Tewma 16.
N3menuuBocTu:
HacJeCTBeHHAs |
HEHacJeACTBEeHHAs

Tema 17.
I'enetuka u
3J10pOBbe
YyeJoBeKa

YUYEHBIX B pasBuTHE
Onosornyeckoii HayKH,
3HAaYCHHE YCTAHOBIICHHBIX UMH
3aKOHOMEPHOCTEH B
(opmupoBanne  coBpemenHOI
€CTeCTBEHHO- Hay4YHOMU
KapTHHbl ~ MHpa;  [PUYUHEI
HACJIeICTBEHHBIX u
HEHACJIeICTBEHHBIX

HU3MEHEHUH, [IpuBongst
JI0OKa3aTesibCTBa poxcTa
JKUBBIX OPraHU3MOB Ha OCHOBE
MOJIOKEeHU I IE€HETUKH.
[Tonb3yrores reHeTUYeCKON
TePMHHOJIOTHEH u
CUMBOJIMKOM, Pemaror
JJIEMEHTapHbIE T'eHEeTHYeCKHe
3a7a4u. Cocrassror
dJIEMEHTapHbIE CXEMBbI
CKpellHBaHusl. BeisBnsiior
UCTOYHMKH  MYTareHoB B
OKpyXkarouiei cpene
(KOCBeHHO). [TpoBosaT

dJIEMEHTapHble OHOJIOrHYecKue
HCCIICIOBAHUSI W JIeNaioT

BBIBO/Ibl Ha OCHOBE
MOJTyYeHHBIX Pe3yJIbTaToB.
OOGwbsicHsroT BIIMSIHHE
MyTareHOB ~ Ha  OpraHM3M
YesIoBeKa, BO3HHUKHOBEHHE
HacjIeICTBeHHBIX 3a00/IeBaHuii,
MyTaLHi. Ycranasnusaor
B3aHMOCBS3b reHOTHIIA
YeIOBEKA U €ro  3J0pOBBSI.
OuenuBaoT 3HAYEHHUE
3/10pOBOro obpasa KU3HHM Kak
Haubounee s¢pdexTuBHOrO
MeTo/1a NpOQUIAKTHKY

HacCJIeICTBEHHBIX 3a00JIeBaHuUil.
XapaKkTepusyioT posib MeauKo-
FeHEeTHYeCKOro

KOHCYJIbTHPOBaHUs HJIs1
CHHIKECHHUA BEPOATHOCTH
BO3HHMKHOBEHHUS

HACJICICTBEHHBIX 3a00JIeBaHuii.

IMatpuoTiyeckoe,
rpakJIaHCKoe,
JIyXOBHO-
HPaBCTBEHHOE,
LEHHOCTH
HaY4YHOro
MO3HAHHMS,
3CTETHYECKOe,
(popmupoBanue
KYJbTYpBI
3JI0pOBbSI,
TPYAOBOE,
3KO0JIOTHYECKoe.
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Pemaror Ouosioruyeckue
3agaun. Haxoasr nndopmanmio
Mo  u3y4aeMoil  Teme B
Pas3IUYHBIX UCTOYHHKAX,
aHAJTM3UPYIOT U OLEHHBAIOT ee,
MUHTEPIIPETUPYIOT "
NpPeACTaBIsIOT B Pa3HbIX
dopmax (Te3uchl, cooblieHue,
penoprax, aHaJIUTHYeCKas
cripaBka, pedepar, 0030p,
noptdhonamo).

Tema 18.
BuoTtexHojorus:
JIOCTHIKEHUS U
NIEPCIIEKTUBBI
pa3BUTHSL.

Tema 19.
O06001enue
3HAHUM 110 KypCy
ouonoruu 10
KJlacca.

OnpeaensioT riaBHble 3312441 U
HarpasJIeHUs COBPEMEHHOMU

CeJIeKLHH. XapakTepu3yroT
Bknax H. WM. Basunosa B
pas3BuTHE Ouosornyeckoi
HAYKH. Ouenusaior

JOCTUKEHHUsT M TepCreKTUBBI
OTEYECTBEHHOM M  MHUPOBOMU
CeJIeKI1H. XapaKkTepusyroT
METO/1bl CeJIEeKLIMOHHOH
pabortsl. PaboTator ¢ aneKTpoH-
HCKYCCTBEHHOT'O otbopa.
OueHuBalOT JOCTHKEHHUS H
NepCreKTUBbl pa3BUTHSL COBpe-
MEHHOMH OMOTEXHOJIOTHH.
AHaNMU3UPYIOT M OLEHHBAIOT
THYECKHE acleKThbl HEKOTOPBIX
uccienoBaHuii B obsactu
OouorexHonoruu. Pabotaror ¢
WUTIOCTpauusiMu  yueOHHUKa.
Haxopsar wuHbpopMauuio 1o
u3ydyaeMod TeMe B pa3jiM4HbIX
UCTOYHMKAX, AHAIM3UPYIOT H
OLIeHHBAIOT ee,
UHTEPIPETUPYIOT U
NPEACTaBIAIOT B pasHbIX (op-
Max (Te3uchl, cooOuieHue,
penoprax, aHaJIUTUYecKas
cnpaBka, pedepar, 0030p,
nopt}oamo).

[Tatprornueckoe,
rpak1aHCKOe,
JYXOBHO-
HpPaBCTBEHHOE,
LIEHHOCTH
HAY4YHOTO
MIO3HAHMS,
3CTETHYECKOE,
dhopmupoBaHne
KYJIBTYPbI
3/10pOBbS,
TpyZ10BOE,
9KOJIOTHYECKOE.

JlaGopatopHble paboTh! - 3
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TEMATUYECKOE INTAHUPOBAHUE

Knace 11 (34 yaca)

Conepxanue

(pa3zen, TeMbl)

Konuuectso
yacoB

OCHOBHBIE BH/IbI
NesiTeIbHOCTHHAIIPABICHUS
o0yyarommxcs

(Ha ypoBHe yHUBepCalbHBIX
y4eOHbIX J1eHCTBHH)

OcHOBHBIE
HaTpaBICHUS
BOCITMUTATEIbHOM
JeATeIbHOCTH

Pazgen 1. Bua (21 v)

Beenenue

Tema 1. Uctopust
3BOJIIOLMOHHBIX
uaei

Onpepensior MTOHSTHS,
dbopMupyembie B xojie
u3ydyeHuss TeMbl. OLEHUBAIOT
BKJIQJ Pa3IMYHbIX YYEeHBIX B
pa3BUTHE OuMoI0ruuecKon
HAYKH. OueHuBaroT
NPEeANOChIKH BO3HUK-HOBEHUS
YYEHHUS L JapBuHa.
XapakTepusyloT CcojepKaHue
9BOJIIOLIMOH-HON  Teopuu Y.
Japsuna. CpaBHMBaIOT
OINpE/eNIeHHYIO0 U Heonpe/ere-
HHYIO U3MEHYHUBOCTbD,
MCKYCCTBEHHBIN H
€CTeCTBEHHBIH 0TOOp, (opMbI
OopsObl 3a cyllecTBOBaHUE U
JeNaloT BBIBOJBI HAa OCHOBE
cpaBHeHusi.  PabGoraror ¢
WJUTIOCTPaLUsIMU y4eOHHKa.

Tema 2.
CoBpemeHHOe
3BOJIIOLIMOHHOE
yueHue

OOBACHAIOT BKJIaJl
IBOJIIOLIMOHHONH  TEOpPUH B
dbopmMHupoBaHHEe COBpPEMEHHOM
eCTeCTBEHHO-Hay4HOM

KapTUHbl Mupa. Onpeaessior
Kputepuu BuAa. ONUCHIBAIOT

ocoben BUIA 1o
MOpP(OTOrHIECKOMY
KpUTEpHIO.  XapaKTepH3yIOT

MOMYJISILUIO KaK CTPYKTYPHYIO
eAMHULY BHJA M EIUHULY

3BOJIIOLIUH, MpOLIECCOB
€CTeCTBEHHOI0 orbopa,
hopMHUpPOBaHHUS
NPUCIIOCOOICHHOCTH,

[TaTprotnueckoe,
rpaskIaHCcKoe,
IyXOBHO-
HPaBCTBEHHOE,
LIEHHOCTH
HAy4HOTI'0
MO3HAHMS,
3CTETUYECKOE,
(popmupoBaHue
KyJIbTYpPbl
3/10pOBBS,
TpyZAOBOE,
IKOJIOTHYECKOE.
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oOpa3oBaHus BU/10B.
XapakTepusyloT ~ OCHOBHbIC
(hakTOphI 9BOJIFOLIMH.
CpaBHUBAIOT
MPOCTPAHCTBEHHYIO U IKOJIO-
FHYECKYIO M30JISILHIO, (OpMBbI
ecTeCTBeHHOro  orbopa
JeNaloT BBIBOJBI HAa OCHOBE
cpaBHeHHUs.  XapakTepU3ylOT
OCHOBHBIE ajianTauuu
OpPraHM3MOB K  YCJIOBHSM
oOuTaHUs. CpaBHHUBAIOT
OCHOBHBI€ CIIOCOOB! ¥ ITyTH BH-
n000pazoBaHus,
OHOJOrMYecKuil mporpecc H
perpecc  JeJaloT BBIBOJIBI HA

OCHOBE CpaBHEHHSI.
OOBACHSIOT MIPUYHHbI
3BOJIIOLIHH, M3MEHSIEeMOCTH
BU/I0B. [TpuBoasT
JI0Ka3aTesbCTBa pozcTBa

KABBIX OPraHU3MOB Ha OCHOBE
[OJIOJKEHHUI  IBOJIIOLIMOHHOI'O
yuyenus. JlokaspiBaioT, HTO
coOXpaHeHHe  MHOrooOpasus
BUIOB  SIBISETCS  OCHOBOW

yCTONYMBOTO pa3BUTHS
ouocdepsl. [TpuBoAAT
OCHOBHBIE N0Ka3aTesbCcTBa
9BOJIIOLIUH OpraHu4YecKoro
MHUpA. Peator

OHOJIOrHYEeCKHE 3aJa4uu.

Tema 3.
[TpoucxoxaeHue
’KA3HU Ha 3eMiie

Onpezenstor MTOHSITHS,
(dhopmupyembie B xoze
U3y4eHuUs TEMBI.
AHQIU3UPYIOT ¥ OLEHHUBAIOT
pas3in4HbIe TUIIOTE3bI

MPOMCXOKAEHHs JKU3HU. Xa-
pAaKTepU3yIOT OCHOBHBIE STAIlbI
GHOJIOTHYECKON BOJIIOLMK HA

3emie. Y4acTByIOT B
JMCKYCCHH MO OOCYKACHHUIO
rUnoTe3 IIPOUCXOKIECHHUS

JKU3HH M ApryMEHTHpYIOT

[TaTproTHYECKOE,
rpakaaHCKoe,
JyXOBHO-
HPaBCTBEHHOE,
LIEHHOCTH
HAY4YHOIO
[MO3HaHHS,
3CTETUYECKOE,
GopmupoBaHue
KyJIbTYPBbI
3J10pOBbS,
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CBOIO TOYKY 3peHus. PaGoraior | TpynoBoe,

C WIITIOCTPAlMsAMU y4eOHHMKA. | 5KOJOrHYecKoe.
Haxonsar wundpopmaumio o
H3y4aeMO TeMe B pa3-JIHYHbIX
HCTOYHHUKAX, aHAIU3UPYIOT M
OLIEHUBAIOT eo,
HUHTEPIPETHPYIOT "
NPEICTaBIsAIOT B pasHbIX
(opmax (Tesucsl, coobuienue,

penoprax, aHaJMTHYecKas
cmpaBka, pedepar, 00630p,
nopT}oIIHo).
Tewma. 4. 4 Onpenensitor nousTHs, | Ilarpuornueckoe,
Tponcxok e e bopmupyemsie B XOlle | rpaXKIaHCKoe,
E— M3YYCHHS  TeMbl.  AHalM- | JyXOBHO-
HPYIOT H OLCHUBAIOT | HPaBCTBEHHOE,
pasjinyHbIe I'HIoTe3kl LIEHHOCTH
TPOHCXOKACHHA  YeNOBeKa. | gay4Horo
Onpepnensiror TOJIOKEHNE | ro3Hanmus,
4eJioBeKa B CHCTEME | screTHueckoe,
JKHBOTHOI'O MHPa. | hopmupoBanue
ApryMeHTUPOBaHHO KYJBTYDbI
J0Ka3bIBAIOT HPHHWCJ‘KHOCTE 3710pOBbS,
4eloBeKa K OTPEACNCHHON | 15y nop0e,
CHCTEMaTHYECKOM TPYIIIE. | 5 ONOrHYecKOE.
BeusiBisiror [IPU3HAKH
CXoJcTBa 3apojiblei
4eJioBeKa H Apyrux
MJIEKOIMHUTAIOLLIHX Kak

JI0Ka3aTe/bCcTBO MX PpOJCTBA.
XapakTepusyloT  OCHOBHbIE
9Tarnbl AHTPONOreHesa.
APryMEHTHPYIOT CBOIO TOUKY
3pEHHsI B XOJle JUCKYCCHH I10
obcyKIeHun o npoGieMbI
NPOUCXOK/ICHHUSI  YejoBeKa.
3HAaKOMATCS ¢  MeXaHH3MOM
pacooOpa3oBaHus,  oTmeuyas
€/IMHCTBO IPOHCXOKACHHUs

pac. [IpuBoast
apryMeHTHPOBAHHYIO KPHTHKY
AHTHHAYYHOM CYLIHOCTH
pacusma. Haxoasit

MH(OPMALMIO 110 H3ydYaemoii |
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TeMe B Pa3IUYHbIX
MCTOYHMKAX, AHAIU3UPYIOT U
OLIEHUBAIOT ee,
HHTEPIPETUPYIOT u
NPEICTABISIIOT B pasHbIX
dopmax (Te3ucsl, coobiueHue,

peropTax, aHaJIUTHYeCKast
crnpaBka, pecdepar, 00630p,
noptdonuo).

Pazjnen 2. Ikocucremsl (12 )

Tema 1.
DKOJIOrHYecKue
(axTopsl

4

Onpenensitor MTOHSITHS,
(bopmupyemsbie B xoae
u3ydyeHus: teMbl. Onpenensior

OCHOBHBIE 3aa4u
COBPEMEHHOMH 9KOJIOTHH.
Paziinuaior ocHOBHBIE TpyIIITBI
9KOJIOTHYECKUX (akTopos

(abuoTnueckux, GHOTHUECKHX,
aHTpOnoreHHsix). OOBACHAIOT
3aKOHOMEPHOCTH BIIMSIHUS
9KOJIOrMYecKuX (aKkTopoB Ha
OpranusMmel. XapakTepu3yroT

OCHOBHBIE abuoTHueckue
(axTops! (Temneparypy,
BJIAXKHOCTB, CBET).
OnuceIBaloT OCHOBHBIE

Ouoruyeckue ¢axkTopel, Ha
KOHKPETHBIX npumMepax
JEMOHCTPUPYIOT UX 3HAYEHHE.
OuenuBaior poJib
9KOJIOTHYECKUX (aKTOPOB B
KU3HEAesITeTbHOCTH

opranu3moB. IIpuBoast moka-
3aTeJIbCTBA B3aMMOCBsI3eH
OPraHU3MOB M OKpy’Kaloulei
Cpepbl. Pewaror
OMoOJIOrHYeCcKHe 3a7a4u.
Haxomsar wundopManuio mno
H3y4yaeMol TeMe B pa3TuYHbIX
MCTOYHHMKAX, AHATM3HUPYIOT H
OLICHMBAIOT ee,
HUHTEPIPETUPYIOT U
NPeACTaBIAIOT B Pa3sHbIX
¢opmax (Tesmcel, coobuieHue,

ITatpuotuueckoe,
rpa’KIaHCKoe,
Iy XOBHO-
HPaBCTBEHHOE,
LIEHHOCTH
HAy4HOTr0
MO3HAHMS,
3CTETHYECKOE,
(opmupoBaHue
KYJIbTYPBI
3/10pOBbS,
TPY/10BOE,
9KOJIOrMYecKoe.
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penoprax, aHaJIMTHYeCcKasl
crpaBka, pedepar, 0030p,
nopT¢oauo).
Tema 2. 4 Onpepensitor nousTus, | [larpuorndeckoe,
Ctpykrypa bopmupyembie B X0/Ie | rpakIaHCKoe,
3KOCHCTEM u3y4yeHus: TeMbl. Onpeaensior | nyxoBHo-
CTPYKTYpY 9KOCHCTEMBI | HpaBCTBEHHOE,
(IIpOCTpaHCTBEHHYIO, LEHHOCTH
BHJOBYIO,  5KOJIOTHYECKYIO). | HayyHOro
Jarot XapaKTePUCTUKY | r103HaHmMs,
TMPOAYLEHTaM, KOHCYMEHTAM, | screTyeckoe,
peayueHTam. Beigenstor dbopMupoBaHHe
CYLIECTBEHHEIE IPU3HAKH. | oy ipryppr
9KOCHCTEM, MPOLECCa | 351000854,
KpyroBopora  BeLIeCTB W Tpy0BOE,
NPEBPAICHUA  SHEPIHH B | om0 oo,
dKOCHCTeMax. O6bscHsoT
NPUYUHBI  YCTOMYUBOCTH H
CMEHBI 9KOCHCTEM.
XapakTepu3syor BIIUSIHUE

YeJoBeKa Ha  9KOCHUCTEMBI.
CpaBHHMBAIOT HCKYCCTBEHHBIE
U €CTeCTBEHHBIE YKOCHCTEMBI.
JlenaioT BBIBOABI HAa OCHOBE
CpaBHEHHS. CocraBnsor
3JIeMEeHTapHble CXEMBI
NIEPeHOCa BEIUECTB M IHEPruu
B 9KOCHCTeMax (Lieru U CeTH).
Haxomar wundopmanuo mno
U3y4aeMoi TeMe B pa3jinyHbIX
UCTOYHUKAX, AHATU3UPYIOT M
OLIEHUBAIOT ee,
HHTEPIIPETHPYIOT H
OPEICTABIAIOT B PasHBIX
. dopmax (Tesucsl, coobiieHue,
penoprax, aHaJIUTHYeCKast
cnpaBka, pedepar, 0030p,
nopt¢oiuno). Pemaror
Ouonoruveckue 3a71a4H.
Paboraior ¢ mmmoctpanusmu
yueOHHUKa. Boinonssitor
nabopaTopHble, MpaKTUYECKUe
M HCClIeI0BaTeIbCKHe paboThl
0 U3y4aeMoi Teme,
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Tewma 3.buocdepa
- rjio0anbHas
IKOCHUCTEMA

Onpenensitor TIOHSITHS,
(hopmupyembie B xozne
U3y4YeHHS TEMBI.
XapakTepHu3yioT U
CPaBHMBAIOT OCHOBHBIE THIIBI
BELECTBa ouochepsl.

XapakTepusyloT CcoJepiKaHue
yuenust B. U. Bepuanckoro o
Ouocepe, ero BkiIag B
pa3BUTHE OuonoruyecKoi
HayKH. [IpusBoasr
J0Ka3aTesIbCTBa e/IMHCTBA
KMBOM M HEKUBOH NPUPOJBI,
MCIIONb3Ysl 3HAHUS 0
KpyroBOopoTe  BEUIeCTB B
Ouocdepe.  Xapakrepusyror
pOJIb JKHUBBIX OpPraHU3MOB B

ouocdepe. Brigensior
CYyILIECTBEHHbIe [IPU3HAKH
npoiecca KpyroBopora
BEIIECTB W  [peBpalleHul
3HEepPrun B ouocepe.

[Mpuaumator  yvactue B
JUCKYyCCHH 110 TeMe «BeuHna u

Buochepa?»,
apryMeHTHPOBaHHO
BBICKA3bIBAlOT  COOCTBEHHOE
MHEHHE. Haxonsr
MHOOPMALMIO 10 H3ydaeMoi
TeMe B pas3IMYHBIX
MUCTOYHMKAX, AHATU3UPYIOT H
OLICHUBAIOT ée,
MHTEPIIPETUPYIOT H

MPEJICTABISAIOT B Pa3HbIX
dopmax (Te3ucel, coobuieHue,
penoprax, aHaJIUTHYeCKas
cripaBka, pedepar, 0030p,
nopt$oauo). Pewaror
Ouosornyeckue 3a/1a4Hu.
Pabotator ¢ wmmoctpauusmu
yueOHuKa. Boinonusitor
nabopaTopHble, MPAKTHYECKHE
M HCClIe10BaTeIbCKUe paboThl
10 U3y4yaeMou Teme.

[Tatpuotuyeckoe,
rpakIaHcKoe,
JyXOBHO-
HPaBCTBEHHOE,
LEHHOCTH
HAy4YHOT'O
[O3HAHMS,
3CTETHYECKOe,
(GopmupoBanue
KyJIbTYpPbI
3J10pOBbS,
TPYAOBOE,
9KOJIOrHYecKoe.
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Tewma 4.
Buocdepa u
4eJI0BeK

Onpenensitor TIOHSTHS,
Gopmupyembie B Xo/1e
M3y4eHUs TEMBI.

AHanu3upyl0T ¥ OLCHHUBAIOT
COBpEMEHHbIE rio0albHbIE
9KOJIOrHUYecKre MpoOaeMbl U
yTH ux peLIeHus,
MOCJIEACTBUS coOCTBEHHOM
JIesATeIBHOCTH B OKPY KalOIIeH
cpene; OHOJIOrMYECKYyI0
uHPOPMALIMIO O IJI00ATbHBIX
3KOJIOrMUEeCKHX  rpodsiemMax,
MojyyaemMyio M3 pasHbIX
MCTOYHMKOB;  LEJIEBbIE  H
CMBICJIOBBIE ~ YCTAHOBKH B
CBOMX JIEHCTBUSX U IOCTYIKaX
no OTHOILIEHHUIO K
OKpYyIKarollen cpene.
BoiABUralOT  'MIOTE3bl O
BO3MOXHBIX  TOCIEACTBHUAX
NeATeJbHOCTH  YejloBeKa B
’KOCHCTEMAX.

ApryMeHTUPYIOT CBOIO TOYKY
3peHHsi B XOJ€ JMCKYCCHil MO
00CYKICHUIO IKOJIOrH4eCKuX

npobJiem. [TpencTaBiisitoT
pe3y/bTaThl CBOETO
MCCIeI0BAHMS (mpoekTa).
OGoCHOBBIBAIOT npaBujia
[oBeJeHUS B  IMPHUPOJHON
cpeze. PackpeiBaioT
npoGieMsl  PALHOHAIBHOIO
[PUPO/IOTIOJIB30BaHMS,

OXpaHBbl TPUPOJIbI: 3ALUUThI OT
3arpsisHeHUH, COXpaHeHUs

€CTECTBEHHBIX OMOreoneHO30B
U Na-MATHUKOB  NPHPOJBI,
obecrieueHne  MPHPOJHBIMH
pecypcaMH HacelleHHs IjlaHe-
1. HaxoasaT nH(pOpMALIUIO 110
U3y4yaemoi TeMe B pa3jIMiHbIX
MCTOYHHMKAX, QHAIU3UPYIOT H
OLIEHUBAIOT ee,
HUHTEPIIPETUPYIOT H
MPEJACTaBIAOT B pa3sHbIX

[TarpuoTuyeckoe,
rpakIaHCKoOe,
JyXOBHO-
HpPaBCTBEHHOE,
LEHHOCTH
HAY4YHOIO
MO3HAHMS,
3CTETHYECKOE,
(hopmupoBaHue
KYJIBTYpPBI
3/10pOBbS,
TPYAOBOE,
9KOJIOTUYECKOE.




' popmax (re3ucel, cooblIeHHeE,
penoprax, aHAJIUTUYEeCKasl
cripaBka, pedepar, 0030p,
noprgonno). PaGoraror ¢
I WLTIOCTpaLMAMH  yyeOHHKa.
; Pewaror OnoJIornuecKue
3a/laum. Beinonusiror
‘ ' | TabopaTopHble, MpaKTHYECKUe
| M HCCIe/IoBATeIIbCKHE paboThI
' . 1o u3y4yaemoit reme. PaGoraror

v | C JIEKTPOHHBIM MMPHIIOKEHHEM
! 3akaouenne (1 4)
Ulaf)opaToprte paboTel — 6, npakTHYecKue paboThi- 3
COI''TACOBAHO COI''TACOBAHO
[IpoTokon 3aceanusi METOAHYECKOTO 3amecTuTeNb AUpeKTopa no YBP
00BbEIMHEHUS YUUTE/IeH eCTeCTBEHHO- ,’ﬁqrmﬁ, JI.B. Kynuna
X Hay4YHOro LUK M/, Y COLL Ne9 d

ot 30 asrycta 2024 roaa Ne | 31 aBrycra 2021 rona
: 7 _C.J.T'ynesckas
i
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