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MHNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no 6uosnoruu (yriayOJa€HHBIN YPOBEHb) COCTAaBJIC€HA HAa OCHOBE
TpeOoBanuii K pe3ynbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHONM MPOrpaMMBbl
cpenHero oOmiero o0Opa3oBaHUs, MPEACTABICHHBIX B DenepaibHOM TOCYAaPCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe cpeaHero oodmiero odpasoanus (IIpuka3 MunoOpHayKu
Poccum ot 17.05.2012 r. Ne 413, 3apeructpupoBaH MUHUCTEPCTBOM IOCTHIUU
Poccutickoit ®enepannn 07.06.2012 r., per. Homep — 24480), ¢ yuérom Konneniuu
npenoaaBaHuss  ydyeOHoro mpenmera  «buomorus» B 00mieoOpazoBaTEIbHBIX
opranmzanusix Poccuiickoit ®denepannu, peanu3yrollle OCHOBHBbIE 00pa3oBaTelbHbIE
nporpaMMsbl (ogo0peHa perieHneM GeaeparbHOr0 Y4eOHO-METOINYECKOTr0 00beTMHEHUS
1o o01eMy oOpa3zoBaHuio MPOTOKoJI OT 29.04.2022 1.Ne2/22).

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEAMETA «BHOJIOT'US»

VYuebHublit npeamer «buonorus» Ha crynmeHu cpeaHero oOmiero oOpa3oBaHHUs
3aBepiIaeT OMOIOTHYecKoe 00pa3oBaHWE B MIKOJIE M OPUEHTHUPOBAH HA PACHIMpPEHUE U
yrayOlieHue 3HaHUM OOyJalomMXCs O JKMBOH NPUPOJE, OCHOBAX MOJICKYJISAPHOU H
KJIETOYHON OHOJOTUHM, SMOPHOJIOTMM U OWOJIOTUH pa3BUTHS, TE€HETHKH, CEJIEKIHH,
OMOTEXHOJIOTHH, YBOJIOLIMOHHOTO YUEHUS U IKOJIOTUH.

N3zyuenune yuebnoro npeamera «buonorus» Ha yriryOJIeHHOM YpOBHE OpUEHTHPOBAHO
Ha TOJTOTOBKY OOYy4alOImMXCs K TIOCIEAYIOIMIEMY IMOJYyYEeHUI0 OHOJOTHYECKOTrO
o0pa3oBaHUsl B By3aX M OpraHHU3alMsIX CpeAHEro NpoQeccHOHATIbHOro 0O0pa30BaHUs
OcHOBY €ro cosep:KaHusl COCTaBISIET CUCTEMa OMOIOTHYECKUX 3HAHUHN, TIOTYYSHHBIX TIPU
U3y4eHUN OOYUJAIONIMMHCS COOTBETCTBYIOIINX CHCTEMATHYECKUX Pa3/eioB OMOIIOTHH B
ocHoBHOM mikoje. B 10-11 knaccax 3T 3HaHUS MONY4alOT pa3BuUTHE. Tak, paclIMpeHsbl
U yriayOneHbl OMOJOTUYECKHWE 3HAHWUS O PACTCHHSIX, XKUBOTHBIX, Ipubax, OaKTepusx,
OpraHM3Me YeJOBeKa, OOMIMX 3aKOHOMEPHOCTSX >KH3HH; IOMOJHUTEIHFHO BKIFOUCHBI
OuoJIoTHYecKre CBEACHUS NPUKIAJHOTO U TOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
UCMOJb30BaTh KaK OPUEHTHUPHI I MOCIeAylolero BblOOpa mpodeccun Bo3zmoskna
TaKKe WHTErpanus OWOJIOTMYECKHX 3HAHMA C COOTBETCTBYIONIMMH 3HAHHSIMH,
MOJIYUCHHBIMU OOYyYaloOIUMUCA TpU U3YYeHUH (U3UKHU, XUMHUH, Teorpaduu u
MaTeMAaTUKH.

CtpykTypa mporpammbl yueOHOro mpenmera «buomnorus» oTpaxaer CHCTEMHO-
YPOBHEBBIH W DBOJIOIUOHHBIA MOAXOABl K wu3ydeHHI0 Owuonornu CorimacHO WM,
U3YYalOTCsl CBOWMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIS JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alllH, OHBOJIOLUMU OPraHMYeCKOro Mupa Ha 3emiie, COXpaHEHUs
Onoornueckoro paszHooOpasusi minaHeTel Tak, B 10 Kkiacce H3y4arOTCS OCHOBBI
MOJICKYJIIPHON ¥ KJIETOYHOW OMOJIOTHH, M- OPHOJIOTHU U OUOJIOTUN PAa3BUTHS, TCHETUKU
U CeJEKIMH, OMOTEXHOJOTHH M CHHTETHYECKOM OMOJIOTMH; aKTyaJH3UPYIOTCS 3HAHUS
oOyyarommxcsi o OOTaHUKE, 300JI0TUH, aHATOMUH, (hru3nonoruu yemoseka B 11 kmacce
M3YYaroTCs SBOJIIOLIMOHHOE YUeHHE, OCHOBBI AKOJIOTHH U yueHue o Ouocdepe.

VYuebubiit npeamer «buonorus» npusBaH 00€CIEYUTh OCBOCHHE O00YYarOIUMHUCS
OMOJIOTUYECKUX TEOPH M 3aKOHOB, WAEH, NPUHIUIOB M IPABHJI, JIEKAIIUX B OCHOBE
COBPEMECHHON €CTECTBEH- HO-HAYYHOH KAapTHUHBI MHpa; 3HAaHUH O  CTPOCHWH,
MHOT000pa3uu W OCOOCHHOCTSIX KIIETKH, OpraHHM3Ma, IMOMYJISIHH, OWOIeH03a, JKO-
CHCTEMBI; O BBIJAIOUINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B
Ouosiornu, TPHUKIATHBIX AacleKTax OWOoJorMYeckux 3HaHuid Jlnsg pa3BuUTHA U



NoJJIep’KaHus MHTepeca 00yJaroluxcsi K OMOJIOTHU HapsAy CO 3HAUUTENIbHBIM 00bEMOM
TEOPETUYECKOTO MaTepuaia B CoJAepXkaHuM ydeOHoro mpeamera «buomorus»
MPEYCMOTPEHO 3HAKOMCTBO C MCTOPUEHA CTAaHOBJICHUS W PA3BUTHUA TOW WJIM WHOU
o0nacTy OHMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3a- PYOCKHBIX YUYEHBIX B pEIlCHUE
BXHEHIINX OMOJOTHYECKUX U IKOJIOTHYECKHX MPoOIeM

HEJIM U3YYEHUSA YYEBHOTI'O IPEJIMETA «BUOJIOT USI»

[lenp m3ydenust yueOHoro mpeamera «buosorus» Ha YriiyOJIEHHOM YpOBHE —
OBJIaJleHue OOYYaIOMIMMHUCS 3HAHUSMU O CTPYKTYpHO-(YHKIMOHAJIBHON OpraHU3aluu
JKUBBIX CHUCTEM Pa3HOT0 paHra M MPUOOpPETeHHE YMEHHI HUCIOJIb30BaTh 3TH 3HAHUS B
dbopMHUpOBaHUU MHTEpECA K OMpeneéHHON 00acTu npodhecCUOHATbHON AesTeIbHOCTH,
CBS3aHHOW C Ouojorued, WM K BBHIOOPY YyueOHOrO 3aBeACHUS JUIS TPOJOJIKECHHS
Oumosornueckoro oopasoBaHus

JocTmkenue uenu u3ydeHus yueOHoro mpeamera «buosorus» Ha yriayOoa€HHOM
ypOBHE 00€CIeYMBAETCS PEIICHUEM CIIEYIONINX 33]1a4:

—OCBOEHUE OOYYAIOUIUMUCS CHUCTEMbl OMOJOTUYECKUX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTUUECKUX TEOpUSX, KOHIICTIIUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX U
MpaBUjiaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpPA; O
CTPOEHUU, MHOTOOOPa3UU U OCOOEHHOCTSX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHH3M,
MOMYJISIIMS, BUJ, OMOTEOIIEHO03, Orocdepa); O BHIIAIONINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTUH,

—O3HAKOMJIEHHE OOydYaloIluXcsi ¢ METOJaMHU TIO3HAHUS JKUBOW MPUPOJIBI:
UCCIIEIOBATEIbCKUMU METO/JaMH OMOJIOTHYECKUX HAayK (MOJEKYJISPHON W KIETOYHOM
Ounosorun, SMOPUOIOTHN U OUOJIOTUU PAa3BUTHSI, TEHETUKH U CENEKIINU, OMOTEXHOJIOTHHI
U CUHTETUYECKOW OMOJIOTHH, MAJIEOHTOJIOTUH, IKOJIOTHH); METOAaMU CaMOCTOSITEILHOTO
IPOBEICHUS OHOJIOTUYECKUX UCCIIeIOBaHUN B JabopaTopu uW B MPUPOIE
(HabmroieHue, U3MEPEeHHe, YIKCIIEPUMEHT, MOJICIIUPOBAHUE);

—OBJIaJIcHHEe  OOYyYalolMMHCS  YMEHUSMH:  CaMOCTOSITEJIbHO  HAaXOJWTh,
aHAJIM3UPOBATh M HCIOJIb30BaTh OHOJOTHYECKYI0 HH(POPMAIIUIO; MOJIb30BATHCS
OuoNIornYecKou TEPMHUHOJIOTMEH W CUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEKIY
pa3BUTHEM OHMOJIOTHH U COIMATHHO-9KOHOMHYECKUMU U KOJIOTHYECKUMH MPOoOIeMaMu
YEeJIOBEYECTBA; OIICHUBATh TIOCJIEACTBUS CBOEH JIEATENIBHOCTU TI0 OTHOIICHHUIO K
OKpYXalolel MPUPOIHOM cpelie, COOCTBEHHOMY 3/I0POBBIO M 3JJOPOBBIO OKPYKAIOIINUX
moneii;  00OCHOBBIBATH W COONMIOATh  MeEphl  MNPOGUIAKTUKH  MHQPEKIIMOHHBIX
3a0oneBaHMil, TpaBWiIa TOBEACHHUS B  MHpHUpoAe M oOecrieyeHUs 0e30macHOCTU
COOCTBEHHON  JKM3HENEATEIHHOCTH B YPE3BBIYANWHBIX CUTYAIUSX MPHUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIE HAy4HbIE OTKPBITUS B
o0iacTH OMOIOTHH;

—pa3BUTHE y OOYUYAIOIINXCS MHTEIUICKTYaJlIbHBIX U TBOPYECKUX CIOCOOHOCTEH B
IpoIecce  3HAKOMCTBA C  BBIJIAIOIIUMHUCS  OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICIOBAHUSIMA B OHWOJIOTHMH, pEIIaeMbIMH €0 TPOoOJIeMaMH, METOO0JOTHEeH
OMOJIOTUUECKOTO UCCJEAOBAHUS;, TMPOBEACHUS DKCIIEPUMEHTAIbHBIX HCCIIEI0BaHUMN,
pemieHuss OWOJIOTMYECKHX 3aJad, MOJCIUPOBAHMS OHOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

—BOCIIUTAaHHWE Yy OOYYaloIMUXCsA IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOJEC B
IEJIOM U K OTACIbHBIM €€ O0BeKTaM M SBJICHUSAM; (OPMHUPOBAHUE DKOJIOTHYECKOMH,
TeHEeTHYECKOH TPAaMOTHOCTH, OOIIEH KyJIbTyphl TMOBEIACHHUS B TMPUPOJIE; WHTETPAIUU
€CTECTBEHHO- HAY4YHBIX 3HAHUM;



—IpHoOpeTeHre  OOydYaloIUMHCS ~ KOMIIETEHTHOCTM B pallMOHAJIBHOM
IPUPOJIOTIONIE30BaHUH (COOIIIO/IEHNE TPaBUil TOBEICHHUS B IMPHPOJE, OXPAHBI BUIOB,
IKOCHUCTEM, OHOC(hEphl), COXPAaHEHUU COOCTBEHHOI'O 370POBbS U 370POBbS OKPYKAIOIINX
monel (coOmroaeHus Mep NpodUIaKTHKKA 3a0oyieBaHUM, oOecrieueHne Oe30macHOCTH
KHU3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTyallUsX MPUPOJHOTO U TEXHOTEHHOIO
XapakTepa) Ha OCHOBE HCMOJB30BaHUS  OMOJOTMYECKMX 3HAHUW U yMEHUH B
MIOBCETHEBHOM KU3HH;

—CO3/JaHUE YCJIOBUH JJI1 OCO3HAHHOTO BBIOOpa 00y4YaroUMMUCS WHAUBHUYaJIbHON
00pa3oBaTeNbHON TPAEKTOPHH, CIIOCOOCTBYIOLIEH MOCIENYIOUIEMY MPOPECCHOHATBHOMY
CaMOOTIpEICNICHNIO, B  COOTBETCTBUM C  HWHAMBHAYAJbHBIMA  HWHTEpECAaMH U
HOTpeOHOCTSAMHU PETHOHA.

B3aumMocBs3b ¢ mporpaMMoi BOCIIUTaHHUSL.

Pabouas mporpamma paspabotana ¢ yuyeToMm paboueit mporpammbl Boctiutanus ['AOY
YAO «YykoTckuil okpyxHOU mpodunbHbI aunei». Ilporpamma npenHasHaueHa AJis
IUIAaHUPOBAHUSI W OpraHU3allii CHCTEMHOW BOCHUTATEIbHOW MESATENIBHOCTU C ILEJbI0
JOCTH)KEHUSI 00YYaroIMMUCS JMYHOCTHBIX PE3yJIbTaTOB OOpa30BaHUs, ONpPEAEICHHbBIX
®I'OC; peanmmsyeTrcs B €IMHCTBE YPOYHOM W BHEYPOUYHOH  JEATEIBHOCTH.
[IpegycmaTtpuBaeT mnpuoOIIeHHE OOYYAIOMUXCA K POCCHUCKUM  TPATUIIMOHHBIM
JYXOBHBIM LIEHHOCTSIM, BKJIIOYas KyJbTYpHbIE€ LIEHHOCTH CBOEH 3THUYECKON TPYIIIBI,
IpaBUJaM M HOPMaM MOBEJIEHHS B POCCHICKOM oOIecTBe. Pe3ynbTaThl JOCTHXKEHUS
IeNd, peUmIeHus 3aJad  BOCIMUTAaHHWA JaHel B (OpPME IEJEeBBIX OPHEHTHPOB,
IPE/ICTaBJICHHBIX B BHJI€ OOOOIEHHOTO MOPTPETa BBIMYCKHHKA HAa YPOBHE CPEIHETO
oOuiero oOpa3oBaHUsi W OTpPaKEHbl B JIMYHOCTHBIX pe3yJbTaTax JaHHOW pabouei
IpOTpamMMBl.

PaGouas mporpamma paszpaboTaHa ¢ ydeToMm pabodeil mporpaMMbl BOCIIMTAHUS
Aoy YAO «YHykorckuii OKpY:KHOH mnpoduiabHblil Jauuei». IIporpamma
npeqHa3HaueHa Juid ITUIAHUPOBAaHUS W OpraHu3alMd CHCTEMHOM BOCIUTATEIbHOU
NESATENbHOCTH C 1EJbl0 JOCTHKEHUS OOYyYaroIIMMHCS JIMYHOCTHBIX PE3yJIbTaTOB
oOpa3zoBanusi, onpezeneHHbix @PI'OC; peanusyercs B €IUHCTBE YPOUHOH M BHEYPOUHOM
nestenbHOCTU.  [IpenycmarpuBaer mnpuoOIieHHe oOO0y4arommxcsi K  POCCHMCKUM
TPAIUIMOHHBIM JyXOBHBIM LEHHOCTSIM, BKJIIOYas KyJbTYpHbIE LIEHHOCTH CBOEH
OTHUYECKOW TPYMIBI, TMpaBWIaM W HOPMaM IIOBEICHUS B POCCHICKOM OOIIECTBE.
PesynbraThl JOCTM)KEHUS TENH, PEUICHHUs 3a/ad BOCHHUTAHUS JaHbl B (OopMe IIeNeBhIX
OPUEHTHUPOB (HAmpaBJeHUIN), NPEICTABIEHHBIX B BUAEC OOOOIICHHOTO MOpPTpeTa
BBHIMTYCKHUKA Ha YPOBHE OCHOBHOTO OOIIero 0Opa3oBaHMS M OTPAXKEHBI B JTUIHOCTHBIX
pe3yabpTaTtax JaHHOW paboueld mporpamMmebl. [loOyxaeHue oOydaromuxcsi coOJ01aTh
HOPMBI ~ TIOBEJEHHS, TMpaBwia OOIIEHHS CO CBEPCTHUKAMH U  MeJaroramw,
COOTBETCTBYIOIIME YKJIaay oOIIeo0pa3oBaTeIbHOM OpraHU3alii, YCTAaHOBJICHHE U
MOJICPKKY  AOOpOKeTaTeTbHOH aTMocdepbl; MPUMEHEHHWE WHTEPAKTHBHBIX (HOpM
yueOHOH paboOTBl —  HHTEIUICKTYaJbHBIX, CTHUMYJIHPYIOIIUX MO3HABATEIHHYIO
MOTHUBAIUIO, UTPOBBIX METOAMK, AUCKYCCHH, MAIOIUX BO3MOXHOCTH MPUOOPECTH OIBIT
BEJICHUS KOHCTPYKTHBHOTO JHMAajora; TPYMNIOBOM pabOThl, KOTOpas YYHT CTPOUTH
OTHOIIICHUS W JCWCTBOBaTh B KOMaHNE, CIOCOOCTBYET pa3BHTHUIO KPUTHYECKOTO
MBILIUICHUSI.



MaxkcruManbHOE HCIOJIb30BAHHE BOCHUTATENIBHBIX BO3MOXKHOCTEH COJEpKaHUs
y4eOHBIX MPEAMETOB IJIs1 (POPMUPOBAHUS Y OOYUAIOIIUXCS POCCUNUCKHUX TPaJAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX [IEHHOCTEH, POCCUHCKOIO HUCTOPUYECKOTO
CO3HAHUSI HAa OCHOBE MCTOPUYECKOTO MPOCBELICHUS; TPUBJICYCHUE BHUMAHUS
00y4JarImuxcsi K HIEHHOCTHOMY acHEeKTy M3y4YaeMbIX Ha YpOKax MPEIMETOB, SIBICHUH U
cOOBITHI, MHULIUUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BBIPAOOTKHU
CBOET0 JIMYHOCTHOI'O OTHOILIEHUS K H3Yy4YaeMbIM COOBITUSAM, SBJICHUAM, JIHUIAM;
noOyxJieHne oO0ydaromuxcsi coO0ito1aTh HOPMBI TOBEACHMS, MpaBuiia OOLICHUS CO
CBEPCTHMKAaMU U Ie€JaroraMd, COOTBETCTBYIOUIME YKIIaay oO01eo0pa3oBaTeIbHON
OpraHu3alliy, YCTAaHOBJIEHHWE U TMOJJECPKKY JOOpOXKenarenbHOH  aTMoc(epsl;
NPUMEHEHHE WHTEPAKTUBHBIX (opM y4eOHOM paboThl — HMHTEIUVIEKTYyaJbHBIX,
CTUMYJUPYIOIIUX TIO3HABATENIbHYI0 MOTHUBAIIMIO, WIPOBBIX METOAMK, JUCKYCCHUH,
JAIOUIMX BO3MOXXHOCTh TNPUOOPECTH OMNBIT BEACHUS KOHCTPYKTHBHOIO JHMAJIOTa;
IpynmnoBoi paboOThl, KOTOpask yYUT CTPOUTH OTHOIIEHUS W JEHCTBOBaTh B KOMAaHJIE,
CHOCOOCTBYET Pa3BUTHUIO KPUTHUECKOT'O MBIIILJIEHUS

[TpuBneueHne BHUMaHUSA OOYYArOMIMXCSA K IIEHHOCTHOMY acleKTy M3y4yaeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITUH, UHUITUUPOBAHUE OOCYKICHUMN, BHICKA3bIBAaHUHN
CBOET0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, JIMLIaM; [PUMEHEHHE WHTEPaKTUBHbIX (GopM yueOHOM paboThl —
MHTEJUIEKTYaIbHBIX, CTUMYJIUPYIOMIMX MO3HABATEILHYIO MOTUBAIINIO, UTPOBBIX METOJIUK,
JTUCKYCCHI, AAlOIIMX BO3MOKHOCTh MPHOOPECTH OMNBIT BEIECHUS KOHCTPYKTUBHOIO
JUayiora; TPYNIOBOM paboThl, KOTOpas YYUT CTPOUTH OTHOILIEHHUS W JCHCTBOBATH B
KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHUS
MECTO YYEBHOT'O IIPEJMETA «bHOJIOT'US» B YYHEBHOM IIJIAHE
ITporpamma cocTaBiieHa C Y4€TOM KOJMYECTBA YacoB, OTBOJAMMOIO Ha H3Y4YEHHE
npenMera «buonorus» yueOHbIM IJIaHOM Ha yriyonénHom ypoBHe B 10—11 kmaccax.
[Iporpamma paccuuTaHa Ha MpOBEACHHE 3 Y 3aHATUA B HEJCNIO MPU H3YYCHHUH
npeameta B TeueHue AByX Jjet (10 u 11 kmaccer). OOmiee ynciao ydeOHbIX 9acoB 3a 2
roja ooyuenust cocrapiusieT 204 4, u3 Hux 102 u (3 u B Henemto) B 10 knacce, 102 4 (3 u
B Heaenmo) B 11 kmacce.

OT6op oOpraHu3alMOHHBIX (OPM, METOJIOB U CPEIACTB OOyYCHHS OWOJIOTHH
OCYILECTBIISIETC C YYETOM CHEHU(PUKUA €ro COJAEp)KaHUS M HAIpaBICHHOCTH Ha
OpOJOJKEHHEe  OMOJOTMYecKoro  0o0pa3oBaHMs B OpraHu3alusaX  CPeaHEero
MpoeCCUOHATBHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM yCIIOBHEM TIpH 00ydeHWH OWOJOTMHM Ha YyriayOJéHHOM YpOBHE
ABIIAETCA TPOBEACHHE JIaOOPATOPHBIX M TMpaKTHUYeCcKuX pabor. Takxke ydactue
o0ydJaIuXcs B BBIMOJTHEHUH MPOEKTHBIX M y4yeOHO-HCCIEAOBATENbCKUX padoT,
TEMaTUKa KOTOPBIX OINpPENEISETCS YYHUTEIeM Ha OCHOBE HUMEIOIIMXCS MaTepHallbHO-
TEXHUYECKHUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUH.

B TemaTtnueckoM IUIaHUPOBaHUM Uil KaXXKJIOTO Kilacca MpeArojaraercs pe3eps
y4eOHOr0 BPEMEHHU, KOTOPBIA YYUTENIb MOXKET UCIOJIb30BATh MO CBOEMY YCMOTPEHUIO, B
TOM YHCIE JUIsl MPOBEICHHUS OOOOMIAIONIMX  YPOKOB, 3alIUThI 00 y4aronMMHucs
MPOEKTHBIX U y4eOHO-HCCIeA0BATENbCKUX PAOOT.



COJAEPKXAHUE YYEBHOI'O TIPEIMETA «BUOJIOT' US1»

10 KJIACC
3 u B Hepemto, Bcero 102 4, u3 HuX 1 94 — pe3epBHOE BpeMs
Tema 1. buoJsiorus kak Hayka (1 1)

CoBpeMeHHast Ouojoruss — KOMILIEKCHass Hayka KpaTkas wucropus pa3BUTHSA
Oouonorun buonornueckue Haykd U U3ydaemble UMM MpoOsieMbl DyHIaMEHTalbHbIE,
NPUKJIAJHbIE U TOUCKOBBIE HAyUHbIE UCCIIEJOBAHNS B OMOIOTUU

3HaueHue Ouosiorud B (GOPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHsl wmupa Ilpodeccun, cBsizanHble ¢ Ouosnorueit 3HayeHWe OHOJIOTUU B
MPAKTUYECKOW  JCSATENIbHOCTH  YeloBeKa: Me- JUIMHE, CeJIbCKOM  XO3SHCTBE,
MPOMBIIIIJIEHHOCTH, OXpaHe MPUPOIbI

JleMoHCcTpanum:

[Toptpetsl: Apucrotens, Teoppact, K Jlunneit, K b Jlamapk, Y lapBun, Y
I'apseii, I" Mennens, B U Bepuanckuii, 1 II IlaB- moB, I W Meunukos, H U
Basuinos, H B Tumodees-Pecorckuii, [ Yorcon, ® Kpuk, /I K benser

Tabnuyvlr u cxemol. «CBsi3p  OMOJOrMM C  JAPYrUMH  Haykamw», «Cucrema
OMOJIOTMYECKUX HAYK»

Tema 2. /KuBble cucTemMbl M X U3y4eHue (2 4)

JXKuBble cuctembl Kak mnpeaMeT u3ydeHus Ouosioruun CBOMCTBAa JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO  COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTh, CJOKHOCTb H
YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHMU3AIlMs, CAMOBOCIIPOU3BEACHHE,
pa3apakuMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTUE

YPpOBHM OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KIJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, TOMYJSIIIHOHHO-BUIOBOM, JKO- CHUCTEMHBIM (OMOTreOleHOTHYECKHI),
ouocdepnsiii. [Iporeccel, mpoucxoasie B KUBBIX cucTeMax OCHOBHBIE MpPHU3HAKH
)kuBoro JKu3Hp Kak Qopma cyliecTBOBaHUs Marepun Hayku, W3ydarommue >KUBbBIC
CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alUN

N3yuenne KUBBIX cHUCTeM. MeTroasl Ouosiorudyeckoii Hayku HaOmroneHue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaru3auus, MmeraaHanus3. [loHdaTtue o 3aBUCUMON U
He3aBUCHMOW mepeMeHHOW. [lmanupoBanue skcnepumenta IlocTaHoBKa M mpoBepka
runiote3 HyneBas rumnote3a. Ilonartue BbIOOpKM U €€ NOCTOBEpHOCTh. Pa3zbpoc B
Ononorndyeckux AaHHbIX OLEHKAa JOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. IIpuumHbI
HCKa)XCHUS PE3YNIbTATOB dKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

Tabnuyvr u cxemvi: «OCHOBHBIE NPU3HAKM JKU3HM», «bHOIOrMYEecKHe CHCTEMBI»,
«CBoOlCTBa XMBOW MaTepun», «YPOBHM OpraHM3aluu XUBOM HpUpOAbD», «CTpoeHue
JKUBOTHOM KJIETKW», «TKaHM IKUBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEUYECKOIO
opranusMmay, «buoreonenosy», «buocdepay, «Metoabl U3ydeHUs! )KUBOU TPUPOIBI»



Ob6opynoBanue: nabopaTopHoe OOOpyIOBaHHE JUIsl MPOBEIEHUS HAOIIOJCHUH,
WU3MEPEHUH, SKCIIEPUMEHTOB

JlaGopaTopHble M MpakTHYECKHE PadOTHI

Ilpaxmuueckas paboma «Vcnonb30BaHHE Pa3IWYHBIX METOJOB MPH H3YYECHUU
JKUBBIX CUCTEM.

Tema 3. buoJorusi KjieTku (2 4)

Knetka — cTpykTypHO-(QYHKIMOHAIbHAA €IMHULA >XKUBOro VcTopusi OTKpBITHS
kinetku Paboter P. T'yka, A. JleBenryka. Kierounas teopus (T. lIBann, M. llneiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUS COBPEMEHHOM KJIETOYHON TCOPHUH.

MeToibI MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHUU: MUKPOCKOIHUS, XpoMmarorpadus,
aneKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIuanbHOe UEeHTPUPYTUPOBAHUE,
KyJIbTUBUPOBaHHE KJIETOK M3yueHue (UKCUPOBAHHBIX KIETOK. OJIEKTPOHHAs
mukpockonusi KoHdoxkanbHas MuKpockonus. ButanbHoe (MPMKU3HEHHOE) H3yYeHUE
KJIETOK.

JleMoHCcTpanum:

Ilopmpemuwi: P. I'yx, A. Jlesenryk, T 1lIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuyvt u cxemol: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIA MHUKPOCKOID,
«Hcropust pa3BUTHSI METOJJOB MUKPOCKOTIUH

Obopyoosanue: CBETOBOM MHMKPOCKOI, MHUKpPOIIpENaparbl pacTU- TEJbHBIX,
KUBOTHBIX M OaKTEpHUaJIbHBIX KIETOK

JlaGopaTopHble M MpakTHYECKHE PadOThI

Ilpakmuueckas  paboma  «V3yyeHue  METOJOB  KJICTOUYHOW  OHOJIOTHH
(xpomarorpadus, ranekrpodopes, muddepenimanbHoe neHTpudyrupoanue, [1LP)»

Tema 4. Xumuueckass opranusanus kjiaetku (10 49)

XUMHYECKUN COCTaB KJIETKH Makpo-, MUKpPO- U yJIbTPaMUKPO- 3JIEMEHTHI. Bona u
€€ poJb KakK pacTBOPUTEINS,, PEAarceHTa, Yy4dacTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeIJIOperyysiiiuu. MuHepanbHbIE BeIIeCTBa KIETKH, MX Ouojgoruyeckas poiib. Poib
KaTUOHOB U AaHUOHOB B KJIETKE.

Oprannyeckue  BemiecTBa  KJIeTKM.  buonormyeckue  momumepsl.  benkwu.
AMUHOKHCIOTHBIH cocTaB 0OenkoB. CTpykTypel OenkoBoil Monekynsl. llepBuunas
CTpyKTypa Oenka, MenTuaHas CBA3b BTopuyHas, TpeTU4Has, YETBEPTUYHAS CTPYKTYPHI
Henarypanus CsoiictBa 6enkoB Knaccudukanus OenxoB buonormueckue ¢yHKUUU
oenkoB. [TproHBI.

Yraeonpl. MoHOcCaxapuibpl, AuUcCaxapulibl, OJMIOCAXAPUIBI M MOJHUCAXAPHJIBI.
OO0mmii mnan cTpoeHus] U (PU3UKO-XUMHUYECKHE CBOWMCTBA YriieBoJOB. buomornyeckue
(GyHKIUU YTII€BOIOB.



Jluuael. TwapodunbHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus TUIUIOB.
Tpurnunepunsi, Gochonumnuabl, BOCKH, CTepouabl. brojgornyeckue GyHKIUNA JTUTTUIOB.
OO0mue cBoiicTBa OHMOJOTrMYECKMX MeMOpaH — TEKy4yecTh, CIIOCOOHOCTh K
caMO03aMbIKaHHUIO, TTOJTYIIPOHUIIAEMOCTb.

HyxkneunoBbie kucimotel JIHK wu PHK. CrpoeHue HYKIEHHOBBIX KHUCIIOT.
Hyxneotuasl, munykieotusl. [Ipunnun komrmiiementapHoctu. [IpaBuno Yapradda.
Crpykrypa JHK — nBoitHas crniupans. MecToHaxoxIeHue u Ouojgorudeckue (QyHKIUU
JHK. Buast PHK. ®yukiuu PHK B kietke.

Crpoenne Monekynsl AT®.  Makpospruueckue cBs3M B Moiiekyjge ATO.
buonoruueckue ¢pynkiuun AT®. BoccranoBieHHbIE TEPEHOCYUKH, MX (DYHKIIMU B KIETKE
Hpyrue nykneosunrpudocharsl (HTD). CexBenupoBanne JJHK. Meroasl reHOMHUKH.
TpaHCKPUTITOMUKH, TPOTEOMHKH.

CtpykTypHast Ouosorus: OUOXUMHUYECKHE U OHMOPU3MYECKHE UCCIEIOBaAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJNIEKYI. Modenupogarue cmpykmypsl u
Gyukyuii 6uomonexynr u ux Komniekcos. Komnviomepuwii Ouszaiin u opeanuyeckKutl
cunmes 6UOMONEKYN U UX HENPUPOOHBIX AHATI0208.

JleMoHCcTpanum:

Ilopmpemuwi: JI Tlonuur, Ix VYorcon, @ Kpuk, M Vunkunc, P ®pankiun, O
Conrep, C Ilpy3unep

ﬂuaepaMsz: «PacnpeneneHI/Ie XUMHYECKUX DSJICMEHTOB B HEKHBOU IIpupoac»,
«Pacnpeneneﬂne XUMHMYECKHUX 3JIEMEHTOB B )KUBOM IIPpUPOICH

Tabnuyvr u cxemovr. «llepuonnueckas TaOiAMIAa XUMHYECKUX JJIEMEHTOBY,
«CtpoeHnne MoOJEKyabl BOAbDY, «BemectBa B cocTaBe opraHu3mMoB», «CTpoeHue
MoJieKyJbl  Oenkay, «CTpykTypsl 0enkoBOMl Mojekynb», «CTpoeHHe MOJEKYI
yraeBoaoB», «CTpoeHue MoiyieKyn JaunuioBy», «HykinenHoBwle kuciotel», «CTpoeHue
Mosiekynbsl ATD».

Obopyodosanue: XUMUYECKas Iocyia 1 000pyI0BaHUE
JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

1. Jlabopamopnasa paboma «OOHapykeHHE OCJIKOB C TMOMOIIbI Ka4eCTBEHHBIX
peaxkuui».

2. Jlabopamopuas paboma «VccnenoBanne HyKJICHHOBBIX KHUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne n pyHkunu KieTku (8 1)

Tunel  KJIETOK:  3yKapuoTHYecKass W INpokapuoruueckas. CTpyKTypHO-
byHKIIMOHANIbHBIE 00pa30BaHUs KIETKH.



Ctpoenue mpokapuoTHyeckoil kimeTku. Kietounas creHka OakTepuil W apxem.
OcoGeHHOCTH CTpOeHUs] reTepoTpodHOl U aBTOTPO(HON MPOKAPUOTUIECKHX KIETOK.
MecTo U poib MPOKApHOT B OMOIIEHO3aX.

CrpoeHrne M (QPyHKIMOHMpPOBAHUE »SyKapHoTHdYecKol kieTku. Ilmasmarnueckas
MeMOpaHa (ruasmanemma). CrTpykTypa Iula3Matudeckod MemOpansl. TpaHcmopt
BEIIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: MaccuBHBIA (qud¢ysus, obnerdéHHas
i ody3usa, ocMoc), aKTUBHBIM (TIEPBUYHBI M BTOPUYHBIA AKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaGoTa HaTpuii-KalneBOro Hacoca. OHAOLHUTO3:
NUHOLUTO3, (arouuTo3. Ox3ouuto3. Kierounas crenka. CTpykrypa U (QyHKIMH
KJIETOYHOM CTEHKH pacTeHul, rpuooB.

[Mutomnmasma. Iluro3ons. IluTockener. JIBumkeHwe nUTOIIAa3Mbl. OpraHouabl
kineTkd. OgHoMeMOpaHHBIE OpraHOMIbI KJIETKU: 3HAO- IutazMatuyeckas cetb (OIIC),
anmapar  ['oabpIKM, JM30COMBI, HMX CTpoeHHe U  (QyHKUuMU. BzaumocBs3b
OJTHOMEMOpPAHHBIX OpPraHouJ0B KiIeTkH. CTpoeHue TpaHyISIPHOTO PETHKYIyMa.
Mexanusm Hampaienus OenkoB B OJIIC. Cunre3 pacTtBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [majnkuii (arpaHyisipHbBINA) SHIOMIA3MATHUYECKUN PETUKYIYM.
CexperopHas ¢yHkuus anmapata [onpmxu. Moaudukanus OenkoB B ammapare
Fonpmxku. CoptupoBka OenkoB B ammnapare ['onbmxu. TpaHCOpT BemecTB B KIIETKE.
Baxkyomnu pactutenpHbIX KineTok. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIIETKH: MUTOXOHJIPUH, TJTACTHUIBI
[Tpoucxoxnenne mutoxouapuit u tactun. Cumbuorene3 (K. C. Mepexkosckuit, JI.
Maprynuc). CtpoeHue u QyHKIIMH MUTOXOHAPUHN U muiacTui. [lepBuyHbie, BTOPUYHBIE U
CJIOKHBIE TIACTUIB (HOTOCUHTE3UPYIOMIUX SYKAPUOT. XIIOPOILJIACTHI, XPOMOILIACTHI,
JIEUKOTIUIACTHI BBICIIUX PACTCHUMU.

HememOpannbie opraHouasl kietku. CTpoeHne W (yHKUMH HeMeMOpaHHBIX
opraHousioB kieTku. Pubocombl. I[Ipomexyrounbie ¢uiamMmeHThl. MukpoduiaMeHThI
AKTUHOBBIE MUKpOo(HIaMEHThl. MpblIlIeyHble KIETKH AKTUHOBBIE KOMIIOHEHTBI
HEMBIIIEYHBIX KJIETOK. Mukpotpybouku Kierounsiii nentp CTpoeHue W JIBUKEHUE
KIYTUKOB W pecHHMYeKk MukporpyOouku  1utomnasmsl  Llentpuons  benku,
aCCOLIMMPOBAHHBIE C MUKPOPHIAMEHTAMU U MUKPOTpYyOOUuKaMu. MOTOpHBIE OEINKH.

Anpo. OOGomouka simpa, XpPOMaTWH, KapuoOIUJIa3Ma, SAPBIIKH, WX CTPOCHHE U
bynkiuu SAnepusiii 6enkoBbiii MaTpuke [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B
uHTepha3HOM sfpe. DyXpOMaTHH U TETEPOXPOMATHUH. belnku XpoMaThHa — THCTOHBI
JluHnamuka siiepHoi 000JI0YKH B MUTO3€E. S AepHBII TpaHCTIOPT.

Knerounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT,
pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM.

JleMOHCTpaUMu:
Ilopmpemuwi: K C Mepexkosckuit, JI Maprymnuc.

Tabnuysr u cxemol: «CTpOEHHE 3YKapUOTHUECKOH KIETKW»,«CTpOeHUE )KMBOTHOMN
KIeTKkn», «CTpoeHHE pacTUTENbHON KieT- Ku», «CTpOeHHME MHUTOXOHIAPHUM», «Sapoy,
«CTpoeHue NpOKapUOTUYECKON KIETKN.



Obopyoosanue:  CBETOBOM  MHUKPOCKON; MHUKpONpENnapaTbl  pPacTUTENbHbIX,
YKUBOTHBIX KJIIETOK; MHUKPOIIpETapaThl OaKTepUaTbHBIX KIETOK

JlaGopaTopHble M MpakTHYECKHE PadOTHI
1. Jlabopamopnasa paboma «3yuenue CTpoeHUS KJIETOK PA3IUYHBIX OPTaHU3MOB).
2. llpaxmuueckasn paboma «VI3yueHne CBOMCTB KIIETOUHOW MEMOpaHBD».

3.  Jlabopamopmuas paboma «VccinemoBaHnue IUIa3Moiiu3a M JCIUIa3MOJIN3a B
PACTHTEIHHBIX KIETKAX).

4. Ilpaxmuueckas paboma «VI3yuyeHue NBUKEHUS LMTOIIA3Mbl B PAaCTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB U MpeBpallleHUe IJHePruu B KieTke (9 4)

AccuMumsnus M AUCCUMMIISALIMA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: AaBTOTPOGHBIK U reTepoTpodHbI. YyacTHe KHCIOpoJa B OOMEHHBIX
npolieccax. DHepreTuueckoe obecriedenue kietku: npespaiieHne AT® B oOMEHHBIX
nporeccax. DepMEHTaTUBHBIN  XapakTep peakuuil KIETOYHOro  MeTabosmM3Ma.
®depMeHTHI, UX CTpOEHHE, CBoMcTBa M MexaHu3M jaenctBus. Kodepmentst Otnnuus
(dbepMEeHTOB OT HEOPraHMYECKHX KaTalu3aToOpoB. benku-akTuBaTopbl U O€NKH —
UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATHBHBIX pEAKUUA OT Pa3IUYHBIX
(bakTopoB.

IlepBUYHBIN CUHTE3 OPraHUYECKHUX BEMIECTB B KIeTKE DOTOCUHTE3. AHOKCUTEHHBIN
Y OKCUTEHHBII (OTOCUHTE3 y OaKTepuil.

CBerocobuparome MNUTMEHTbl W TMHUIMEHTHl PEakIUMOHHOTO IeHTpa. Poib
XJIOPOIIJIACTOB B mporecce porocunreza. CeroBas u TeMHOBas ¢aspl. DPoTojabIxaHue,
C3-, C4- u CAM-tunel Qorocunresa. llpogykTuBHOCTH (oTocuHTE3a. BriusHue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTHh POTOCHHTE3a. 3HaUeHUE (POTOCHHTESA.

XemocunTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIUPYIOLIUE
OakTepuun, Kene3o0akTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHbIe opranu3Mbl. Bumer Opoxenus.  [IpogykTtel OposkeHHs U UX
UCIIOJIb30BAHUE  YCIIOBEKOM.  AHA’pOOHBIE  MHKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUU M BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3Mbl. DTambl 3HEPreTHYeckoro oobmeHa. I[loAroToBUTENbHBIN
sTamn. ['MKoan3 — OECKUCIOPOIHOE PACUIEIVIEHUE TIIFOKO3BI.

buosiornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHApPUU B
nporeccax Ouosornyeckoro okucieHus. l{uknudeckue peakmuu. OKHCIUTETHHOE
dbochopunpoBanre. DHEprus MeMOpaHHOTO rpaaueHTa MpoToHoB. Cunte3 ATO:
pabota npotonHoit AT®-cunrasel. [IpeumymiecTBa a’poOHOr0 MyTH OOMEHA BEIIECTB
nepes aHadpoOHbIM. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.



JleMOHCTpaLMu:

Iopmpemuwr: JIx Ilpuctnu, K A Tumwupsze, C H Bunorpan- ckuii, B A
Ourenerapar, [1 Mutuenn, [I' A 3aBap3un

Tabauywvl u cxemolr: «DoTocuHTE3», « JHEPrEeTUUECKU 0OMEH»,«brnocuHTe3 OenKay,
«Ctpoenune ¢epmenta», «XemocuHre3» OOopynoOBaHHE: CBETOBOM MHUKPOCKOI;
000pyI0BaHKE JIs IPUTOTOBIICHHSI TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaTosB.

JlabopaTopHble M mpaKTHYecKHe PadoThI

1. Jlabopamopnas paboma «V3yyeHue KaTaIUTHYECKON aKTUBHOCTU (PEpMEHTOB
(Ha mpuMepe aMUIIa3bl WK KaTalla3bl)»

2. Jlabopamopuas paboma «V3yuyeHue ¢GepMEHTATUBHOTO  PaCIICTUICHHS
MEPOKCHJIA BOJAOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX)

3. Jlabopamopnas paboma «CpaBHEHHUE MPOIECCOB (POTO- CHHTE3a U XEMOCHHTE3a»
4. Jlabopamopnas paboma «CpaBHEHHE MPOIIECCOB OPO- )KCHUS U ABIXaHUS
Tema 7. HacneacrBenHas wuHpopManuss U peaau3anusi eé B kKieTke (9)

Peakuun wmaTpuyHoro cuHre3a. I[IpUHIMI KOMIUIEMEHTApHOCTH B pPEaKLUsIX
MaTpUYHOTO cuHTe3a. Peanuzanusa HacienacTBeHHON MHPopManuu. ['eHETHYECKUN KO,
ero coicrBa. Tpanckpunuus — marpuunbiii cuate3 PHK. [IpuHnmne! Tpanckpunumu:
KOMILJIEMEHTApHOCTb, AHTUINAPAJUIEIIBHOCTb, ACUMMETPUYHOCTb. Co3peBanue
marpuunbix PHK B sykapuormyeckoit kierke. Temomepsl U Telaomepasa.
Hexonnpyromue PHK.

Tpancnsuus u e€ stanbl. Yyactue TpaHcnopTHbix PHK B OGuocunrese Oenka.
Ycnosust 6mocuntesa 6enka. KogupoBanue aMuHOKHUCIOT. Pok pubocom B OMOCHHTE3E
Oenxa.

CoBpeMeHHbIE MPEJACTABICHUS O CTPOEHUU TeHOoB. OpraHuzanus TreHoMa Yy
MIPOKApPHUOT U 3YKApUOT. Perynsius akTHBHOCTH T€HOB y MPOKAapUOT. [ unores3a onepoHa
(®d. Kako0b, XK. Mano). MonekynsipHble MEXaHU3MbI IKCIPECCHUU TEHOB Y JYKApUOT.
Ponp xpomatuHa B peryisiuu paboThl reHOB. Perymsius OOMEHHBIX MPOIIECCOB B
kietke. Knetounslit romeoctas.

Bupycsl — Heksierounbie (opmbl KU3HM W oOiuraTHeie mapazutbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuzuennsiii ukia JJHK-
coaepxamnux BupycoB, PHK-comepxkammux BupycoB, Oaktepuodaros. OOpatHas
TPAHCKPHIIIIHS, pEBEPTa3a, HHTETPasa.

Bupycupie 3a0oneBaHusi 4enoBeka, XUBOTHBIX, pactenmit CIINJ], COVID-19,
COIMAJIbHBIC ¥ METUITUHCKHUE TTPOOIICMBI.

buonndopmaruka: wuHTErpanus M aHanu3 Oospmmx MaccuBoB («bigdatay)
CTPYKTYPHBIX OHMOJIOTHUECKUX JaHHBIX. HaHOTEeXHONOTMM B OHOJIOTUM W METUIIMHE.
[Tporpammupyemsie pyHkunn 6eakoB. CriocoObl TOCTaBKH JIEKaPCTB.



JleMOHCTpaLMu:
Ilopmpemuwi: H. K. Konbuos, /I 1 MBaHOBCKuUi.

Tabauyvt u cxemvi: «buocuHTe3 Oenkay, «[eHeTHyecKui Kom»,«Bupycho»,
«bakrepuodarny.

JlaGopaTopHble M MpakTHYECKHE PadOTHI
Ilpaxmuueckasn paboma «Co3aaHue MOJAEIIN BUPYCA».
Tema 8. ’Kn3HeHHBIH HUKJ KJIeTKH (6 1)

Knerounsiit nuki, ero nepuoasl u perymsauus. Marepdasza u mutos. OcobeHHOCTH
mpoleccoB, Mporekaromux B wuHTepdasze. IloaroroBka KIETKH K JACJICHHUIO.
[IpecunTeTnueckuii  (MOCTMUTOTUYECKHI), CHHTETUYECKHMH H TMOCTCUHTETUYECKHUI
(MpeMUTOTHYECKHIA) IEPUOIBI UHTEP(A3HI.

Martpuunsiii  cunte3 JIHK — permmukamnus. Ilpunuuner permukanun  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUNAPAJUIEIBHOCTh. MexaHu3M
permmkannu  JIHK. Xpomocomsl. CtpoeHne xpomocoM. Temomepsl u TeioMepasa.
XpOMOCOMHBI HAOOp KIETKH — KapHOTHUIl. JMMIOMIHBIA M TaruiouAHBIA HaOOPbI
XpoMocoM. I'oMosioruyneie XpoMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jlenenne knetkn — MuTO03. CTaguu MHTO3a M NPOUCXOMAIIME B HUX IPOLIECCHI.
Tunel muTo3a. Kaprokunes v nuToknHe3. bruomornueckoe 3Ha4eHUE MUTO3A.

PCFYJ'I}II_II/IH MHUTOTHYCCKOI'O IHKJIA KICTKH. HporpaMMI/IpyeMa;{ KJIETOYHAs THOCIb
— aI1oIITo3.

Knerounoe siapo, XxpomMocombl, (yHKIMOHAIbHAsE TEHOMHKA. MeXaHH3MBI
npoiudepaunu, aupdepeHIupoBK, crapeHuss U rudenu kierok. «l{udposas kimerkar»
— OuounH(popMaTHIECKUE MOJIEIH (PYHKITMOHUPOBAHUS KIETKH.

JleMOHCTpaLMu:

Tabauyvr u cxemvl: <« KWU3HEHHBIM IIMKI KICTKH», «Mwuto3», «CrpoeHue
xpomocomy, «Permukanus JJHK»

ObopyodosaHnue: CBETOBOW MHUKPOCKON; MHUKpompernapaTel: «MuUTO3 B KIETKax
KOpEILIKa JTYKay.

JlabopaTopHble M NpaKkTHYecKHe padoThI
1. Jlabopamopnas paboma «3yuenrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

2. Jlabopamopuas paboma «HabmroneHne MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenaparax)».

Tema 9. Crpoenne n pynkunu opranuzmos (17 4)

buonorunueckoe pasznooOpasue opraHu3zMoB. OIHOKIIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTraHU3MBI.



OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTH OJHOKIECTOYHBIX OPTraHU3MOB.
baktepun, apxew, OJHOKJIETOYHbIE TPHOBI, OJHOKJICTOYHBIC BOJIOPOCIH, JIPYyTUe
npoTucthl. KoJsioHHanbHbIE OpraHu3mMbl  B3anMOCBA3b 4acTel MHOTOKIETOYHOIO
opranusma. TkaHu, OpraHsl ¥ CUCTEMBI opraHoB OpraHusm Kak enuHoe 1enoe I'omeocTas
Tkanm pacteHuil. THIIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, IOKPOBHAs,
IPOBOJAIIAs, OCHOBHAasA, MexaHudeckass OCOOEHHOCTH CTpPOEHMs, QYHKIUH U
pacmoJioKEHHs TKaHEW B OpraHax pacTeHUM.

TkaHu >KUBOTHBIX M 4YeJIOBeKa. THIBI KMBOTHBIX TKaHCH: SMUTCINAIbHAA,
COCAUHUTCIIbHAA, MbIIICYHAA, HCpPBHAA. OcobenHocTu CTpOCHUA, (bYHKHI/Iﬁ 141
PacCIoJIOXKCHUA TKaHEH B opraHax JXUBOTHBIX W YCJIOBCKA.

OpFaHBI. BereraTtuBHbie U I'CHCPATUBHLIC OpPIraHbI paCTeHHﬁ. OpI‘aHBI N CHUCTCMBI
OpTraHOB JKMBOTHBIX 1 YCJIOBCKA. (DYHKL[I/II/I OpraHOB U CUCTCM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenui. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHbIX. HapyXHblli W BHYTpeHHMH ckeneT. CTpOEHHE M THIIbI
COEIMHEHUS KOCTEM.

HBI/DKCHI/IC OpraHnu3MoOB. ﬂBI/I)KeHI/Ie OJHOKJICTOYHBIX OPIraHU3MOB: aMé6OI/I,IIH06,
KTYTUKOBOC, PCCHHUYHOC. I[BI/I)KGHI/IG MHOTI'OKJICTOYHBIX paCTCHHﬁZ TPOIMU3MBI 1 HACTHUU
I[BI/DKGHI/IG MHOI'OKJICTOYHBIX KHBOTHBIX M YCJIIOBCKA: MbBIIICYHAA CHCTEMA PC(i)JICKC
CkeneTHble MBIIINBI 1 UX pa60Ta.

[Iutanue OpraHnu3MOB. [Tornomenue BOJbI, YTJICKHCIIOIO I'ada W MHHCPAJIBbHBIX
BCHICCTB PACTCHUAMU. IIutanue >KUBOTHBIX. BHYTpI/IHOJIOCTHOG H BHYTPHKIICTOYHOC
MUIICBApPCHUC. IIuTanne MO3BOHOYHBIX KMBOTHBIX. OTI[CJ'IBI MUIICBAPUTCIIBHOT'O TPAKTaA.
HI/IH_[eBapI/ITCJIBHBIe KCJIC3hI. HI/IH_IeBapI/ITeJILHaH CHUCTCMa YCJIOBCKA.

Jlpixanue opranu3MoB. JlpixaHue pacteHui. Jlpixanue >kxuBoTHBIX. g ¢y3us razo
gyepe3 MOBEPXHOCTh KiIeTkH. KoxkHoe npixanue. J[pIxaTenpHas moBepxHOCTh. JKabepHoe u
JNE€ro4yHoe JpIXaHue. J[pIXaHWe MO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. DBOJIIOLHMOHHOE
YCIIO)KHEHHE CTPOCHMS JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CcUCTEMA
4eJIoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy NTUL M MIEKONUTAroIuX. Perymsanus
JbIXaHus. J{prxareabHble 00bEMBI.

TpaHcmopT BewIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHCTEMBI PACTCHUM.
Tpancnopr BemecTB y XMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl KpoBeHocHas
CHCTEMa ITO3BOHOYHBIX KMBOTHBIX U 4enoBeka. Cepale, KpOBEHOCHBIE COCYABI U KPOBb.
Kpyrun kpoBooOparieHus. OBONIOLNMOHHBIE YCIOXKHEHUS CTPOCHHS KpPOBEHOCHOU
CUCTEMBI IT03BOHOYHBIX )KUBOTHBIX. PaboTa cep/iiia u e€ peryssiusi.

Beigenenue y oprauusMoB. Beiaenenue y pacrenuil.  BpiaeneHue y KUBOTHBIX.
CoxpatutenbHble Bakyosiau. Opranbl BblaeneHus. OuibTpanus, cekpeuus u oOpaTHOe
BCAaChIBAaHUE KaK MeEXaHH3Mbl palbOThl OpraHoB BblaeNeHUss CBsA3b MOJOCTH Tela C
KPOBEHOCHOM M BBIJCIUTEIBHON CUCTeMaMu BplielieHre y MO3BOHOYHBIX XKHUBOTHBIX U
yenoBeka. [louku. Ctpoenne u ¢yHkunonupoBanue Hedpona. OOpa3zoBaHHME MOYH Y
YEJI0BEKA.



3ammra y opraHu3MoB. 3aluTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopsl 6akTepuil u
LUCTHl NPOCTEHIIMX. 3aluTa y MHOIoKJIeTouHbIX pacteHuil. Kyrtukyna. Cpenctsa
HAaCCUBHOU U XUMHUUYECKOHN 3aIUTEI. DUTOHIINEL.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpOM3BOAHBIE. 3aluTa
opranu3Ma oT Oose3neidl. IMMyHHasi cuctema denoBeka. KieTOUHBIM M TymMopaibHBIN
UMMYHUTET. BpoxIEéHHBINA, MPUOOPETEHHBIM crenupuIecKuii UMMYHHUTET. Teopus
KJIOHaNIbHO-cenekTuBHOro umMmynurera (II. Opnux, ®. M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoOB. Posib BpPOXIEHHOIO MMMYHHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaS,Z[pa)KI/IMOCTI) " peryjinus y OpraHu3mMosB. PaS,Z[pa)KI/IMOCTB Y OAHOKJICTOYHBIX
OpPraHnu3MoOB. TakcHucsl. PaBI[pa)KI/IMOCTB H peryjiiguda y paCTeHHﬁ. PocToBrIe BeliecTBa U
HUX 3HAYCHUC.

HepBhas cuctema u pediekropHas peryisuus y ;kuBoTHbIX. HepBHas cuctema u eé
OTIENbl. OBOJIOLUMOHHOE YCJIOXHEHUE CTPOEHUS HEPBHOM CHCTEMBl y JKHBOTHBIX.
OTnensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pedrnexc u peduexropnas gyra.
be3ycnoBHbIE U yCIIOBHBIE pEIIEKCHI.

['ymopanbHas peryasanus U SQHIOKPUHHAs CHCTEMA )KUBOTHBIX U 4esloBeKa. JKeessl
HSHAOKPUHHOM CHUCTEMBI U UX TOPMOHBI. [leficTBuEe rOpMOHOB. B3auMoCBsA3b HEpPBHOU U
SHJIOKPUHHOM cucteM. ['unoranamo-runoduzapHas cuctema.

JleMOHCTpaLMu:
Iopmpem: W. I1. TlaBnoB

Tabnuyvr u  cxemwvr. «OTHOKJIETOUHBIE BOAOpOCIN», «MHOTOKJIETOUHBIE
Bozopociny, «bakrepuny», «IIpocreitmmne», «Opranbl HBETKOBBIX pacTeHUil», «CUCTEMBI
OpraHoB MO3BOHOYHBIX XKUBOTHBIX», «BHyTpeHHee CTpoeHuE HaceKoMbIX», «TkaHu
pactenuit», «KopHeBble cucteMbl», «Ctpoenue ctebmst», «CTpoeHHE JHCTOBOU
MIaCTUHKWY, « TKaHu KUBOTHBIX», «CKeNeT uenoBekay, «llumeBapurenbHas cuctema,
«KpoBeHocHas cucrema», «JlpixarenbHas cucrtema», «HepBHas cucrema», «Koxay,
«Mpimieunast cucrema», «BbiaenurenbHas —cuUcTeMa», «OHIOKPHUHHAs CHCTEMAy,
«Ctpoenune wMpipe», «MMmynuter», «KumeunononoctHeie», «Cxema mnUTaHUA
pacteHuit», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX >KHMBOTHBIX», «CTpPOCHHUE THAPHIY,
«CtpoeHnue mmanapumn», «BHyTpeHHee cTpoeHne 10k AeBOro uepBs», «HepBHas cucrema
peiOo», «HepBHasi cuctema  jsarymkw», «HepBHas — cucreMa MPECMBIKAIOITUXCS,
«HepBHas cucrema nruny, «HepBHas cucrema miekonuraromux», «HepBHas cucrema
yesoBekay, «Peduexcey.

Obopyodoeanue: CBETOBOM MHKPOCKOI; MMKpPOIIpENaparbl OJHO- KJIETOYHBIX
OpPraHM3MOB; MUKPOTIpENapaThl TKAaHEH; PAKOBHHBI MOJUTFOCKOB; KOJIICKIIUN HACEKOMBIX,
UTJIOKOXHX; JKUBBIE JK3EMIUISIPHl KOMHATHBIX PACTEHU; repOapuu pacTeHHU pPa3HBIX
OTJCJIOB; BI@XHbIE Npenaparbl >KUBOTHBIX; CKEJIEThl MO3BOHOYHBIX; KOJUICKIIUU
0eCIO3BOHOYHBIX JKMBOTHBIX; CKEJET 4YeJIOBeKa, 00OpyIOBaHHE I JIEMOHCTPAIUU
MIOYBEHHOT'O W BO3YITHOTO MUTAHHUS PACTCHHN, PACHICTUICHHS KpaxMmana U OCJIKOB IMOJ
neiictBueM (EepMEHTOB; OOOPYAOBaHUE ISl JIEMOHCTPALIMU OIBITOB IO H3MEPEHUIO



Y)KM3HECHHOM €MKOCTHU J'IéFKI/IX, MCXaHU3Ma AbIXaTCIbHBIX ,HBH)KeHHﬁ; MOJCJIN I'OJIOBHOI'O
MO3ra pa3jn4HbIX JXKUBOTHBIX.

JlaGopaTopHble M MpakTHYECKHE PadOTHI

1. Jlabopamopnas paboma «13ydueHne TKaHel pacTEHUN.
2. Jlabopamopnas paboma «VI3ydeHre TKaHEH JKUBOTHBIX».
3. Jlabopamopnas paboma «13ydeHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazMHoOkeHHe U pa3BUTHE OPTraHU3MOB (8 1)

®opmbl pa3MHOKEHHUS OPraHU3MOB: Oecroioe (BKJI0OYasi BETE€TATUBHOE) U MOJIOBOE.
Bunsl  Oecnosoro  pasMHOXKEHMs: MOYKOBAaHWE, CHOPYJSIMs, (parMeHTanus,
KJIOHUPOBAHUE.

ITonoBoe pasmuokenue. IlonoBbie KIeTku, Win ramersl. Meio3. Ctaguu Meiios3a
[loBenenne xpomocom B Mmeiosze. Kpoccunrosep. buonmornueckuil cmpici Meno3a
MOJIOBOTO Tpoliecca. Meio3 u ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

Hpen3apon51meBoe Pa3BUTHUC. I'ameTorenes Y KUBOTHBIX. IlomoBbie Kee3bl.
O6pa?>OBaHI/Ie H Pa3sBUTHC IIOJIOBBIX KIICTOK. CnepMaToreHe3 Hn OOI'CHEC3. CTpOGHI/Ie
ITOJIOBBIX KJICTOK.

OmnonoTBopeHrne W SMOpPHOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CHOCOOBI
OTIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HayKa o
pa3BUTUU OpraHu3MoB. MopdoreHes — oAHa W3 TJIaBHBIX MPOOJIEM 3MOPHUOIIOTHH.
Konmnenust MopdoreHos u mojenu Mmopdorenesa. Ctaauu sMOpruoreHesa ;KMBOTHBIX (Ha
npumepe Jarymku). Jpo6nenwe. Tumbl  apoOieHUs. JleTepMUHUpPOBAHHOE U
HeJIepMUHUpPOBaHHOE apoOieHue. brnacryna, tunbel 6mactyn. OcoOeHHOCTH APOOICHUS
MJIEKOMUTAIOMINX. 3apOAbIIIEBbIE JIUCTKU (racTpyJsilus). 3aKiaika OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JUCTKOB. B3anMHOEe BIUsSHME YacTe pa3BUBAIOLIETOCS 3apoiblllia
(oMOpHOHanbHas MHAYKLIMS). 3akiajka IJIaHa CTPOEHUs KMUBOTHOIO KaK pe3yJjbTaT
UEPapXUUECKUX B3aMMOJICHCTBUN TEHOB. BrnusHue Ha SMOpHOHAIBLHOE pa3BUTHE
pazIUYHbIX PAKTOPOB OKPYXKAIOILIEH CPEeJIbI.

PocT u pa3zButue xuBOTHBIX. [loCTIMOpHOHANIBHBIN MEPHOI.

[Tpsimoe u Hempsimoe pasButue. PazButne ¢ meramopdo3oM y 0eCriO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. BHOJIOTHMYECKOE 3HAYECHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHA,
MX pacrnpocTpaHeHue B npupoie. Tumbl pocta KUBOTHBIX. DaKTOPBI peryisiuu pocta
KUBOTHBIX W uenoBeka. Craauu TOCTIMOPHOHAIBHOTO PA3BUTHUS Y JKUBOTHBIX H
yenoBeka. [lepuoapl oHTOTeHe3a uenoBeka. CTapeHue M CMEpPTh KakK OMOJIOTUYECKHE
IIPOLIECCHI.

PasmuHoxenue wu pasutue pactenuil. [amerodputr u cnopodur. Meiioz B
KU3HEHHOM ILMKJIe pacTeHuil. OOpa3zoBaHue cIop B mpolecce Menos3a. ['amerorenes y
pactennil. OIUIOAOTBOPEHME M Pa3BUTHE  PACTUTENbHBIX  OpraHu3MoB. JIBoitHOe
OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.



MexaHu3MBbl PETyISIIIMI OHTOT€HE3a Y paCTEHUHN U )KMBOTHBIX.
JleMOHCTpaL MU
Ilopmpemuwr: C. I'. HaBammn, X. Illneman.

Tabnuysr  u cxemwi: «BereratuBHoe pasmMHOxkeHHe», «Tumbel Oecronoro
pa3MHOXEHUS», «Pa3MHOXKEHME  XJIAaMHIOMOHAIb», «Pa3MHOXEHHE  IBIJIEHBD»,
«PazmHOXeHHe TUAPBY, «Meito3y, «Xpomo- combly, «l'amerorenes», «CrtpoeHue
AWLIEKIIETKY U CIIEpMaTO3011a», «OCHOBHBIE CTaJuu OHTOTeHe3a», «lIpsamoe n Henpsmoe
paszButue», «Pa3zBurne Mmaiickoro xyka», «Pasutue capanum», «PasButue JArymku»,
«/IBoitHOE OIIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuid», «CTpoeHue CEeMsH
ONHOJOJIBHBIX M JIBYJIOJIBHBIX pacTEeHUN», «KM3HEHHBIM LMK MOPCKOM KaITyCThI»,
«OKu3HeHHBIM 1MKI MXa», «KW3HEHHBIM LUK MarnopoOTHUKA», «KU3HEHHBIM LUK
COCHBI».

Obopyooganue:  CBETOBOM MHKPOCKOIl; MHUKpPOIpENapaThl  SHUIEKIETOK U
CIIEpMaTO30M10B; MOAEb «LIMKIT pa3BUTHSI JISTYIIIKK

JlaGopaTopHble M MpakTHYECKHE PadOThI

1. Jlabopamopnas paboma «V3ydeHHe CTPOEHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITperapaTax.

2. Ilpakmuueckas paboma «BplsBIeHHE TPU3HAKOB CXOJCTBA 3apOAbIIICH
MO3BOHOYHBIX >KUBOTHBIX).

3. Jlabopamopnas paboma «CTpoeHHE OPTaHOB PA3MHOKEHHS BBICIIUX PACTEHUI.

Tema 11. T'eHeTuka — Hayka O HAaCJEACTBEHHOCTM W M3MEHYHUBOCTH
OPraHusMoB (2 4).

HcTopust cTaHOBJICHHS M pa3BUTHS TEHETUKH Kak Hayku Paboter I'. Menaens, I'. [le
®pusa, T. Moprana. Ponb oTedecTBeHHBIX YUE€HBIX B pa3BUTHH reHeTHkU. PadoTsl H. K.
KonenoBa, H. 1. Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A.
Ounumyenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TCHETUYECKHE TIOHATHS W CHUMBOJIBI. [ OMOJIOTMYHBIC XPOMOCOMBI,
AJUICIIbHBIC I'CHBI, AJIbTCPHATUBHLIC ITPHU3HAKH, ,Z[OMI/IHaHTHLII‘/’I u pCI_IeCCI/IBHHﬁ IIPpHU3HAK,
roMo3uroTra, rerepo3nrora, 4Yucras JIUHHA, FI/I6pI/II[I)I, T'CHOTHUII, (1)€HOTI/IH. OcHOBHEBIE
METOABI 'CHCTUKU. FH6pHHOHOFH‘{eCKI/Iﬁ, HHTOHOFH‘-IGCKHIZ, MOHeKy.HHpHO'I‘CHeTI/I‘-IeCKI/Iﬁ.

JleMOHCTpaUMu:

llopmpemuor: T'. Mennens, I'. le ®@pu3, T. Mopran, H. K. Koubsros, H. H.
Basuios, A. H benozepckwuit, I'. JI. Kapneuenko, 10. A. ®unmunuenko, H. B. Tumodees-
PecoBckunit.

Tabauywvl u cxemol: «MeTOIBI TeHETUKNY, «CXEMBI CKPEIIUBAHUS.

JlabopaTopHble M NpaKkTHYecKHe padoThI



Jlabopamopuas paboma «J{po3oduina kak 00beKT TeHETUYECKUX MCCIICTOBAHUIN
Tema 12. 3akonomepHocTH HacJeqcTBeHHOCTH (10 1).

Mounorubpuanoe ckpeniuBanue. [lepBorit 3akoH MeHaenss — 3aK0oH eTuHO00pa3us
ruOpuioB nepBoro nokojieHus. [IpaBmino nomuHupoBanus. Bropoit 3akon Mennens —
3aKOH  pacileryieHus npu3HakoB. lluTonormyeckue OCHOBBI  MOHOTHOPHUIHOTO
CKpelMBaHus. [ unoresa 4ucTOTH raMer.

AHanuzupymoliee ckpeuuBanue. IIpoMexyTodHbI XapakTep HacleJOBaHUS.
Pacuernnenre npu3HaKkoB NMpY HEMOJIHOM TOMUHUPOBAHUH.

HI/II‘I/I6pI/IZ[H06 CKpCIIMBAaHUC. TpeTI/Iﬁ 3aKOH MeHaenss — 3aKOH HE3aBHCHMOIO
HaCJICOAOBaHUA TPU3HAKOB. I_[I/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIHBAHUS.

CueruieHHOe HacjefoBaHue Tpu3HakoB. PabGorel T. Moprana. CuemieHHOe
HacJe0BaHUE T€HOB, HAPYIICHHUE CLEIUICHUS MEXIy TeHaMu. XPOMOCOMHAas TEOpHs
HACJIEACTBEHHOCTH.

['enernka mona. XpPOMOCOMHBIA MEXaHHM3M OIpeAeNieHuss Tojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OoMoramMeTHBIi H TeTeporaMeTHbIi moj. ['eHeTnyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnegoBanue mpu3HaKoB, CIEIIJICHHBIX C ITOJIOM.

I'enoTun kak wnenoctHas cucrema. [lmeloTponuss — MHOKECTBEHHOE JEHCTBUE
reua. MHOXeCTBEHHBIN aIJICIIN3M. B3aumonelicTBue  HealUledbHBIX  TI'€HOB.
KommnementapHocTs. Dnucras. [loaumepus.

I'eneTnuecknii KOHTPOJIb Pa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKA, a TaKXKe
(bU3MONIOTHYECKUX TPOIECCOB, MOBEACHHUS W KOTHUTHUBHBIX (yHKIMHA. ['eHeTmyeckue
MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHM3Mbl B3aUMOJCUCTBUS «XO35MH — TMapa3suT» U
«XO3IMH — MHKpoOMOM». ['eHeTHueckue acmekThl KOHTPOJsA U  H3MCHEHHS
HACJIEICTBEHHON HH(POPMAIIMU B TTIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JleMOHCTpaLMu:
Hopmpemuwi: I'. Mennens, T. Mopras.

Tabnuyer u cxemwl: «llepBblii M BTOpOW 3akoHbI MeHnens», «TpeTuil  3akoH
Mennens», «AHanuzupymouiee cKpemBanuey», «HenosHoe nomMuHHMpOBaHUE»,
«CruernneHHoe Haclae0BaHue MPHU- 3HAKOB y po30¢uisly, «I'eHeTnka mona», «Kapuotun
yenoBekay, «Kapuwotunm gpozoduiby, «Kapuwotunm nrunb», «MHOXECTBEHHBIN
ajnenu3my», «BzauMoielicTBue reHoBY.

Obopyoosanue: MOIENb NS JIEMOHCTpAIlMU 3aKOHOB E€IMHO0Opa3usi THOPUIOB
MIEPBOTO TOKOJICHUS W PACHICIUICHUS TPU3HAKOB; MOJENb JUIsl JEMOHCTPAIlUU 3aKOHA
HE3aBHCHMOTO HACJICJAOBAHMS TPU3HAKOB, MOJEIbL JUIA JEMOHCTPAIUU CIEIUICHHOTO
HACJICIOBAHUS IPU3HAKOB; CBETOBOM MUKPOCKOII, MUKpompernapat: «J[po3odunay.

JlaGopaTopHble M NpakTHYECKHE PadOThI



l.llpaxmuuecrxasnpaboma «3ydeHne pe3yapTaTOB MOHOTUOPUIHOTO
CKpEIIMBaHUS y AP030(UIIBD).

2.1l pakxmuueckasnpaboma «A3ydeHue pe3ylbTaToB TUTHOPUIHOTO
CKpEIIMBaHUS Y JPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH (6 1)

B3aumoneiictBue reHotuna W cpeapl  npu  (opMHpoBaHUM  (peHOTHHA.
M3MeHunBOCTh MNpU3HAaKoB.  KauyecTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. Bumisl
M3MEHYMBOCTH: HEHACIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukanuonHas ~ u3MeH4YMBOCTb.  Ponp  cpeasl B (opMHpOBaHMU
Moau(puKanmoHHONH M3MeHunBoCcTH. Hopma peakumu npusHaka. BapuanumoHHslld psin u
BapuannoHHas kpusas (B. Moranncen). CoiicTBa Moan(pUKaIMOHHON N3MEHUYHUBOCTH.

I'eHoTunmuueckas n3mMeHYNBOCThL. CBOMCTBA T€EHOTUITMUECKON N3MEHUHUBOCTU. BUIbI
TCHOTHITMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTaI[dOHHAI.

KoMOnHaTHBHAsT HM3MEHYMBOCTh. MeH03 U IOJIOBOMU npooecc — OCHOBa
KOMOMHATUBHOM HM3MEHYMBOCTU. Polb KOMOMHATHBHOM HW3MEHYMBOCTH B CO31aHHHN
TCHCTUYCCKOT'O pa3H006pa3H>I B IIpcacjiax OAHOTO BUAA.

MyTtanuonHass ©3MEHYNBOCTh. BHUIbI MyTannii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHAYIIUPOBaHHbIE MyTallMU. S|IEpHBIE U UTOILIA3MAaTUYECKUE MyTaLUU.
ComaTtnueckue U 1nojaoBsle MyTanuu. [IpudrHbl BOSHUKHOBEHUSI MyTauuid. MyTareHsl u
UX BJIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IIpolecca.  3aKoH
FOMOJIOTHYECKMX pAJOB B HacineAcTBeHHoM wu3MeHuuBoct (H. . Basumos).
Bresnepnas n3MEHYMBOCTD U HACJIEICTBEHHOCTb.

DONUreHeTUKa U dMUTCHOMUKA, POJIb SMUTEHETUYECKUX (PAaKTOPOB B HACIEIOBAHUU U
U3MEHUYUBOCTH (PEHOTUIINYECKUX MMPU3HAKOB y OPTaHU3MOB.

JleMOHCTpaLMu:
Lopmpemuwi: I'. Jle ®pus, B. Horanncen, H. U. Basuios.

Tabauywvl u cxemol: «Buapl ”3BMEHUUBOCTHY, «MoaudUKaIIMOHHAS U3MEHIHUBOCTDY,
«KoMOuHaTHBHAsT W3MEHYHMBOCTBHY», «Meho3», «OmionoTBopeHne», «l eHeTHdecKue
3a007eBaHus YenoBekay, « Buapl MyTtanuiiy.

Obopyooeanue: k¥uBble U repOapHbIe IK3EMILIAPbl KOMHATHBIX PACTEHUN; PUCYHKU
(poTorpadun) >KUBOTHBIX C Pa3TUYHBIMHA BUJIAMU H3MEHUNBOCTH.

JlaGopaTopHble M MpakTHYECKHE PadOTHI

lL.JTabopamophnasnpaboma «ccrnenoBanue 3aKOHOMEPHOCTEH
MOIU(PUKATMOHHON n3MeHunBocTU [locTpoeHne BaprHanMoHHOTO psiia M BapUAIlHOHHON
KpUBOM».

2. llpaxmuueckaapaboma «Mytamun y Apo30puisl (Ha TOTOBBIX
MUKpOTpernaparax).



Tema 14. I'eHeTnka yesioBeka (3 1)

Kapuotun wyenoBeka. MexayHaponHas TMporpaMma  HCCIEAOBAHHS TeHOMa
yenoBeka. MeToAbl M3yueHUs TeHETUKH YeJIOBEKa: T'€HeaJoTWYecKui, OJM3HEIOBBIH,
[UTOTCHETUYECKUN,  MOMYJISIIIUOHHO-CTATUCTUYECKUM,  MOJIEKYJISIPHO-TEHETUUECKUH.
CoBpemeHHOE OTIpeJiesIeHHe TeHOTHUIA! MOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
reHOTUNIUpOBaHUe, B ToM uucie ¢ mnomompbto [I[P-ananuza. HacneacrBenHsie
3a00JIeBaHMs 4eloOBeKa. ['€HHblE M XpPOMOCOMHBIE O0Jie3HM uenoBeka. bonesHu c¢
HACJICACTBEHHOM MPEapacloiOKEHHOCThIO. 3HAYE€HHWE MEIMIIMHCKOW TEHETUKH B
NpEelOTBPAIlIEHUA M JICYCHUH TeHeTHMYecKuX 3aboseBaHuil uyenoBeka. Meauko-
reHeTUYEeCKOoe KOHCYIbTUpoBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHUECKOTO IPy3ay»
DTUYECKUE aCIeKThl MCCIIEIOBAHUI B 00JIaCTH pEJaKTHUPOBAHUS T€HOMa M CTBOJIOBBIX
KJICTOK.

['enernueckne  QakToOpbl  TMOBBIIMIEHHONM  YYBCTBUTEIBHOCTH  4YeJlIOBEKa K
buznueckoMy W XHMHUYECKOMY 3arpsi3HEHUIO OKpyXkaromieil cpeabl. [ eHeTmueckas
IPEeIPacio0oKEHHOCTh YEJIOBEKA K MAaTOJIOTHSIM

JleMoHCcTpanum:

Ta@zuubz u cxemowl: <<KapI/IOTI/Il'I YCJIIOBCKaA», «MeTtoasl HN3YUCHHUA TI'CHCTUKHU
YCJIOBCKaA», «['eHeTHYECKHE 3a00I€BAHUS YEIIOBEKAY

JlaGopaTopHble M MpakTHYECKHE PAdOTHI
IIpakxmuueckxasapaboma «CocTaBieHUE U aHATU3 POJIOCIOBHOMN
Tema 15. Cesnexkuusi opranu3mos (4 4)

JoMectukamus u celnekums. 3apokIACHUE CEIeKIMU U JToMecTUKanuu. Yuenune H.
W. BasunoBa o lleHTpax MNpPOUCXOXKIEHUS U MHOI000Opa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenexunu B cO3JaHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT, MOpoAa, IITAMM
3aKOH rOMOJIOTMYECKUX PSAOB B HacieAcTBeHHOW m3meHunBoctu H. V. BaBunosa, ero
3HAUEHUE JJIs CEeNeKIMOHHON PabOThl.

Meroasl  cenekiuoHHON  paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHIMBUIYaJIbHBIN. DTanbl KOMOUHAIIMOHHON celleKIuu. VcnbiTanue Mpou3BOAUTENEH 110
noToMcTBY. OTOOp MO TEHOTHUITY ¢ TIOMOIIBIO OIIEHKU (PEHOTUIIA TTIOTOMCTBA U OTOOP IO
reHoTuny ¢ nomouieto ananmsa JJHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PagnannoHHBIA U
XUMHUYECKUII MyTareHe3 Kak HCTOYHHUK MyTaluil y KyJIbTYpHBIX (DOPM OpraHU3MOB.
Hcnonp3oBaHne T€HOMHOTO PENAKTUPOBaHUS M MeToAoB pekomOuHaHTHBIX JIHK mms
MOJIyYEHUSI NCXOJAHOTO MaTepHualia Jiyisl CEJIEKIINH.

[Tonydyenune monuruionsoB. BHyTpuBHIOBas rudpuausanus. BIM3kopoCTBEHHOE
CKpelMBaHue, Wid UHOpuAWHT. HepoiacTBeHHOE CKpeluBaHWEe, WIM ayTOPUAMHT.
I'etepo3uc u ero npuumHbl. Hcnosb3oBaHue rerepo3uca B cenekuuu. OTaanéHHas



rubpuauzanus. Ilpeogonenue Oecrioawss MEXBHIOBBIX THOpUIOB. JlocTmkeHuUs
CEJIEKLIMM PACTEHUM U )KUBOTHBIX «3€J€HAast PEBOIOLIH.

CoxpaHeHHE M HM3YYEHHE T'€HETHMUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH M HX
TUKAX pOAMYEH i1 CO3JaHUS HOBBIX COPTOB U THOPUIOB CEIBCKOXO3SHCTBEHHBIX
KyabTyp. W3ydeHuwe, coxpaHEHHME W YIPaABICHHWE TI'E€HETHUYECKUMHU pecypcamu
CEIbCKOXO3MCTBEHHBIX W  IPOMBICIOBBIX JKMBOTHBIX B  LEMAX  YJIYYIICHUS
CYLIECTBYIOIIMX M CO3JIaHMsI HOBBIX IMOpPOJA, JIMHUM M KpPOCCOB, B TOM YHCJIE C
IIPUMEHEHUEM COBPEMEHHBIX METOJOB HAYYHBIX HCCIIEIOBAHMM, MEPEIOBBIX HIEH M
MEePCHEKTUBHBIX TEXHOJIOTUH.

JleMOHCTpaLMu:

Ilopmpemwvi: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykesaenko, b. JI. Acraypos, H. bopnoyr, [I. K. benseB Tabnuibl u cxemsl: «LleHTpsI
MPOUCXOKACHUS U MHOTO00pa3usi KyJbTYPHBIX PaCTeHHI», «3aKOH TOMOJOTHYECKHX
pAOB B HACIEACTBEHHOW WM3MEHUMBOCTH», «Metonsl cenexkuun», «OtnanéHHas
rubpuan3anus», «Myrtarenesy.

JlaGopaTopHble M MpakTHYECKHE PadOThI

l.Jlabopamopuasnpaboma «3ydeHne cOpTOB KyJIbTYPHBIX PAaCTCHUHA U
MOPOJT TOMAIITHUX JKUBOTHBIX).

2.JlabopamopHnasapaboma «/3ydenne METOI0B CENEKIMH PACTCHUI.
3. llpakxmuueckasn paboma «llpuBuBKa pacTeHHI».

4. D k c ky p c u a2 «OCHOBHbIE METOJIbI U JOCTHUXEHUS CEJIEKIMU PACTCHUN U
JKUBOTHBIX (HA CENEKIMOHHYIO CTaHIIMIO, MUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO
LEHTPA)».

Tema 16. buorexHoJiorusi u cuHTeTHYECKasi Ouosorus (4 4)

OOBEKThI, UCTIONB3yeMble B OHOTEXHOJOTHUU, —  KJIETOYHBIE U TKAHEBBIC
KYJbTYPbl, MHUKPOOPTaHU3MBI;, UX XapaKTepUCTUKA. TpaauiinoHHash OUOTEXHOJIOTHS:
xJyieborneueHue, MIOJIyYEHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICJIHE.

MuxkpoOuonoruueckuit ~ cuHTe3  OOBEKTHI ~ MHUKPOOMOJIOTMYECKHX  TEXHOJOTUM
[Tpou3BoacTBO O€Ka, AMUHOKHUCIIOT U BUTAMHHOB.

COSI[aHI/Ie TEXHOJIOTUH U WHCTPYMCHTOB TCJICHAIIPABJICHHOIO HW3MCHCHHA U
KOHCTPYUPOBaHHA TCHOMOB C IMCJIbIO IOJYYCHHA OpPTraHU3MOB W HUX KOMIIOHCHTOB,
coAcCpKaluX HE BCTPCUAIOIIUECCA B IIPUPOAC OMOCHHTETHYECKUE IIyTH.

Knerounass wmxeHepus. MeToabl KyJbTYpbl KJIETOK M TKaHEH pacTeHUH u
#*UBOTHBIX. KpnobGanku. Comatuueckas ruOpuau3anus 1 COMAaTUYECKHI IMOPHOTEeHE3.
Hcnonp3oBaHue TramiouzioB B CEJIEKUMH pacTeHud. IlonmydeHne MOHOKIIOHAJIbHBIX
anTuTen. Vcmonb30BaHNe MOHOKJIOHATBHBIX M TOJHKJIOHAIBHBIX aHTUTEN B METUIIHHE.
HckyccTBeHHOE OIUIOOTBOpEHUE. PEKOHCTpYKIMS —SHICKIETOK W KIOHHPOBAHHE
KUBOTHBIX. METOJl TpaHCIUIAaHTAIlMU SAep  KIETOK.  TeXHOJOTMH  O370pPOBICHHUS,



KYJIbTUBUPOBAHUS U  MHUKPOKIOHAJIBHOTO Pa3MHOXCHHUSA  CEIILCKOXO35HMCTBEHHBIX
KYJBTYD.

XpomMocoMHass M TEHHas WHXeHepus. VICKyCcCTBEHHBIM CHHTE3 Te€Ha W
KoHcTpyupoBanue pexomOnHaHTHbIX JIHK. Co3ganue TpaHCreHHBIX OpraHuU3MOB.
JlocTrkeHuss ¥ MEPCHEKTUBBl XPOMOCOMHOM M I€HHOW HMHYKEHEPHH. DKOJIOTMUECKHE U
ATUYECKHE MPOOJIEMbI TEHHOW UHKEHEPHH.

Menutniuackue OuotexHosnoruu. IloctreHomHas 1mdpoBas wmeaumuHa. [I1[P-
JTMarHoctrka. MeTaboJOMHBIN aHaIu3, TEHOLCHTPUUECKUN aHallU3 MPOTeoMa YeIOBeKa
JUISL OLICHKH COCTOSIHUSA €T0 3J0pOBbs. M CMOJIb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmommkeHepus s pa3paboTku  (QyHIAMEHTAIBHBIX OCHOB
MEIMIIMHCKUX TEXHOJIOTHH, CO3JaHHUs KOMILJICKCHBIX TKaHEH COYETaHHMEM TEXHOJIOTHI
TpEXMEpHOro  OWONpuUHTMHra W ckapdonauHra  ausd  pewmeHus  3aaad
MEPCOHAIU3UPOBAHHON METUIIMHBI.

Co3nanue BEKTOPHBIX BAKIHH C IENbI0 0OecTieueHnss KOMOMHHUPOBAHHOMN 3alllUTHI
oT BO30OyauTenei OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynxumonupoBanuss PHK-copepxamux BUpycOB, BBI3BIBAIOIIMX  0OCO0O  OIMACHBIE
3a00JIeBaHMSI YEJIOBEKA U KUBOTHBIX.

JleMoOHCTpa MU

Tabnuyvr u cxemvi: «lcnonp3oBaHME MHUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
npou3BoACTBe», «Kierounas nHxeHepus», «I'eHHass HHXKeHepus».

JlaGopaTopHble M MpakTHYEeCKHE PadOThI
lL.JlabopamopHnasapa6boma «3ydeHne o0bEKTOB OMOTEXHOIOTUN.
2. llpaxmuueckasapaboma «llomydeHne MOIIOYHOKUCIBIX TTPOTYKTOB.

3. 9k ckypcusa «buorexHonoruss — BakHeWIas MPOU3BOJUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC
102 4, U3 HUX & 4 — pe3epBHOE BpeMsI.

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOINMOHHBIX NPeICTABJIECHUI B 0HOJIOTHHI
(4 1)

OpomonnonHas teopus Y. JlapeuHa. [Ipeanocbulkn BOZHUKHOBEHUS JapBHUHHU3MA.
Kuzub u HayuHas gestenbHOcTh U JlapBuHa. J[BHOKyIIHe CUIIbI HBOJIIOIMH BUIOB 1o Y.
JapBuHy (BbBICOKAass HWHTEHCUBHOCTb Pa3MHOXXEHHMsSI OpPraHU3MOB, HacleJCTBEHHAs
W3MEHUYUBOCTh, 00pb0a 3a CyIIecTBOBAHNE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cuntetndeckor Teopuu HBomonuu (CTD). HeiitpanpHas Teopus
sBostonMU. CoBpeMEHHas SBOJIOLIMOHHAS OMOOTHS. 3HaU€HHUE 3BOJIIOIIMOHHON TEOPUH B
dbopMHUPOBaHUHN HAYYHOU KapTUHBI MUPA.

JleMOHCTpaL MU



llopmpemulr: Apuctorens, K. Jlunner, XK. -b. Jlamapk, 3. XK. Cent-Unep,
K. Kioswe, U. apsun, C. C. Yersepukos, U. U. llImansraysen, x. Xonngeiin, /.
K. benses.

Tabnuyvr u cxemwr: «Cucrema >xuBoil npuponsl (mo K. Jlunuero)», «Jlectuuiia
KUBBIX cymecTB (mo Jlamapky)», «MexaHusm (opMuUpOBaHUS NPUCHOCOOICHUM Yy
pacteHuil u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema mapmpyra myremectsus Y.
Hapsuna», «Haxonku Y. [lapBuna», «®opmbl 00pbOBI 3a cyuiecTBoBaHue», «Iloposs
ronyOei», «MHoroobpasue KyJIbTypHbIX (opm kanycTsl», «llopoabl momamHuX
KHUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BHAOB (mo Y.  Jlapuny)», «Cxema
COOTHOILIEHUSI ABMXKYLIUX CHJI 3BOMIOLUNY», «OCHOBHBIE IOJOXEHUS CHUHTETUYECKON
TEOPUU IBOJIIOLIUI.

Tema 2. Mukpo3BoI0OIUA U €€ pe3yabTarsl (14 1)

[Tonmynsiuust Kak 5SJIeMeHTapHas eauHuua HBoMOIUH. COBpeMEHHBIE METOJIbI
OLIEHKU T€HETUYECKOIr0 pa3Ho00pa3us U CTPYKTYphI nonyssiuii Mizmenenue renodonna
HNOMYJISIUM  KaK 3JIEMEHTAapHOE JBOJIOLIMOHHOE SBJIECHHE.  3aKOH TI'€HETHYECKOIO
paBHoBecus [ Xapnu, B BaitnOepra.

DOneMeHTapHble (PaKTOPhl (ABMXKYIIKUE CHIIBI) 3BOJIONUU. MyTallMOHHBINA TIpOLIecC.
KomOunatuBHass u3MeHunBOCTh. [Jlpelid reHoB — ciyyaiiHble HEHaNpaBiCHHbIE
M3MEHEHUS 4acTOT ajuieneil B monynsiusax. Jddext ocHoBarens. DpdekT OyThUIOUHOTO
ropubimka. CHIDKEHHE TEHETHYECKOTO pa3HooOpasus: TPUYUHBI U CIEJCTBUS.
[IposiBnenue sddexra mpeiiha reHoB B OONBIIMX M MalIbIX MOMYJsIMsIX. Murpanuu
WM3onmsaumst  momyssiiuii:  reorpaduyeckas — (IpOCTpaHCTBEHHas), Ouojoruyeckas
(penpoyKTUBHAS ).

EcrectBennsiii o100p — HampaBisomuid — ¢dakrop dBoMOIUH.  DoOpMbI
€CTECTBEHHOTO otbopa: JBIK YU, CTaOMITM3UP YIOIHHA, pa3pbIBaONINi
(nm3pynTuBHBIf).  TlomoBoit oT6op. Bo3HuKHOBEHHE M HBONIOLHS COLMAIBHOTO

INOBCACHUA ) KUBOTHBIX.

[Tpucnocob1eHHOCTH OpraHu3MOB KaK pe3ynbTar MHUKPO3BOJIOLIHH.
BozHukHOBeHHe mnpucnocoOaeHuii y opraHu3MoB. ApoMopdo3bl U HIAMOATANTAILUH.
[Tpumepbl mpUCHOCOOJIEHUH Yy OpraHu3MoB: Mopdojoruyeckue, QU3NOIOTHUECKHE,
onoxumuueckue, nopegeHIeckre. OTHOCUTENFHOCTh MPUCIIOCOOICHHOCTH OPraHU3MOB.

Bun, ero kputepuum u  CcTpykTypa. BuagooOpa3oBaHue Kak — pe3yjibTaT
MUKpO3BOIIONUU. M30msiius — ximrodeBoid ¢aktop BumoobpazoBanus. [lytu u criocoOs
BU000pa30BaAHUS: aJIonaTpu4IecKoe (reorpaduueckoe), CHUMITaTPHYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (MONHUIUIOUIM3AIus, TuOpuau3amnus). JmuTeaprHoCTh
HBOJIIOIMOHHBIX MPOIIECCOB.

Mexanusmbel  GopMUpOBaHUS  OMOJIOTMYECKOTO pazHooOpazusa.  Poinb
IBOJIOIMOHHOW  OWonormu B pa3pabOTKE  HAy4YHBIX  METOJOB  COXPaHEHUs
O6uopazHooOpasusl. MUKpO3BOIIOLMST M KOSBOJIOLMS MAapa3uTOB M HUX XO35€B

Mexanu3Mbl HOpPMUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMOHCTpaL MU



llopmpemuwr: C. C. UerBepukos, J. Maiip.

Tabnuysl u cxemul: «MyTallMOHHAsE U3MEHUNUBOCTBY, «[lomymnsuoHHas CTpyKTypa
Buga», «Cxema mposiBaeHMs 3akoHa Xapau— BaitnOepra», «/IBmxymue cuibl
IBOJIIOLIMMY,  «ODKOJOTHYECKas  M3OJLIIMS  TMONYyJsUMHA  CeBAaHCKOM  Qopenny,
«IT'eorpauyeckast M30JALUSA JINCTBEHHUIBI CHUOUPCKOW W JIMCTBEHHUIIBI JaypCKOW»,
«IlonmynAnMOHHBIE BOJHBI YHMCIEHHOCTH XHIIHUKOB M JKepTB», «Cxema JeicTBuUs
€CTECTBEHHOro 0TOOpa», «®Dopmbl 0OpbOBI 3a cyliecTBoBaHUE», «HHAycTpHanbHBIN
MenaHu3M», «KuBble nckonaeMmbie», «IIOKpPOBUTENBCTBEHHAsE OKpACKAa IKUBOTHBIX,
«IIpenynpexnaromas  OKpacka  KUBOTHBIX», «DHU3MOJIIOTHYECKHE  aJanTalyuny,
«IIpucnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCThY, «Kpurepuu Buna», «Buibi-
nBorHukm», «CTpykTypa Bujma B npupoae», «CrnocoObl  BUA000pa30BAHUSY,
«l'eorpagnyeckoe BuAOOOpa3zoBaHME TPEX BHJIOB JIAHABIIIEH», «ODKOJIOTHYECKOE
BuA000pa3oBaHue BHUJIOB CHHUL», «llomummounasl pactenmit», «KamycTHO-peneunslii
THOpUI.

ObopyoosaHnue: Tepbapuu pacTEHUM; KOJUICKIMM HACEKOMBIX;, dYyuyeja MTUIl U
3BEpell ¢ MpUMEpaMu Pa3IMYHBIX MPUCTOCOOJCHUN; Yydena MTUIl W 3BEpel pa3HbIX
BUJIOB; TepOapuu pacTeHUi OIM3KUX BUOB, 00OPa30BaABIIMXCS PA3IMUYHBIMHU CIIOCOOAMH.

JlaGopaTopHble M MpakTHYEeCKHE PadOThI

l. labopamopunas paboma «BBIABICHHE HW3MEHUYHBOCTH Yy OCOOCH
OJTHOTO BHUJIAY.

2.Jlabopamopunasnapaboma «llpucnocodbreHus OpraHu3MOB U HX
OTHOCHTEIbHAS [IETECO00Pa3HOCTHY.

. Jlabopamopnasapaboma «CpaBHEHHE BUIOB 110 MOP(HOIOTUUECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/ionus u €€ pe3yabrarsl (6 4)

Metonpl u3ydeHHST MAKpOIBOMIONMU. [lalleOHTOOrMYECKMEe METOJbl U3y4YEHUS
sBommon. [lepexomansie GopMbl U GUIIOTEHETHUECKHE PSIbI OPTAaHU3MOB.

buoreorpaduueckne metonsl uzydeHus: sBononuu. CpaBHeHue Giopsl U payHbI
MaTEpUKOB M OCTpoBOB. buoreorpaduueckue obOnactu 3emiu. Bumsl-sHaemMukd u
PEIHKTHI.

OMOpPHUOJIOTHYECKME U CPABHUTENIbHO-MOP(OIOrMYEeCKHEe METOJbl  H3y4YeHUs
sBOMOIIMM. ['eHeTHMueckne MeXaHU3Mbl OHBOJIIOIIMM OHTOTE€HE3a W TOSBIICHUSA
HBOJIIOLIMOHHBIX HOBILECTB. ['OMOJIOTMYHBIE U aHAJIOTMUYHbIE Opranbl PynumeHTapHbie
OpraHbl U aTaBU3MBI.



MOHCK}’J’I}IPHO'FeHeTI/I‘leCKI/Ie, OMOXMMHUYECKHE M MaTeMaTUYECKHE MCTOBI
HN3YUYCHUA OBOJIIOIIHU. I'omojoruyHbBIE TEHBHI. COBpeMeHHLIe MCTOAbI TIOCTPOCHUA
(bI/IJ'IOFeHeTI/I‘IeCKI/IX JACPCBLCB.

XpOMOCOMHI)Ie MyTalliuu U 3BOJIOIOUSA T'CHOMOB.

OO0mue 3akoHOMepHOCTH (mpaBuia) 3BodOUMU. [IpUHIMI CMEHBI (QYHKIMIA.
HeoOpatumocTs 3BOMONMH. AfanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
IBOJIIOIUH.

JeMoHCcTpanum:
Ilopmpemuwi: K. M. bap, A. O. Koanesckuii, @. Mrosiep, 3. I'ekkenb

Tabnuyor u cxemvl: «DUIOTEHETUUYECKUM psa  Jomwaan», «ApXeoNnTepuKcey,
«3Bepo3yoble smepb», «Cterouedansi», «PunHnopuTh», «CeMeHHbIE NanOPOTHUKN,
«buoreorpapuueckue 3086 3emnn», «/peitdp konTHHEHTOBY, «PenukTs», «HavyanbHbie
CTalud SMOPHOHAIBHOIO Pa3BUTHUS IMO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOrMYHBIE U
aHAJIOTUYHbIEe oOpraHb», «PyauMeHTh», «ATaBU3MBIY, «XPOMOCOMHbBIE HaOOpPHI
YyeloBeKa M IIKMMIaH3e», «lJaBHble  HampaBieHUs  HBoonun»,  «Oomue
3aKOHOMEPHOCTH HBOJIIOLIMI.

ObopyoosaHnue:  KOJIEKIIMU, TrepOapuu, MYJISDKH  HCKOMAEMBIX  OCTAaTKOB
OpPraHW3MOB; MYJSDKM TOMOJIOTHMYHBIX, AQHAJIOTUYHBIX, PYIUMCHTAPHBIX OPIraHOB U
aTaBU3MOB; KOJUICKITUU HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHe KM3HU HA 3emute (15 v)

Hayunble rumnoTes3sl MpoMCXOXKIEHUS )KU3HU Ha 3emiie AOUMOreHe3 W maHCIepMHusl.
JloHayuHble TPEICTaBICHUS O 3apOKJIEHUM HKM3HU (KpeaunoHusMm). ['umoresa
IIOCTOSIHHOTO CaMO3apOKJIECHUS KU3HU U €€ omnpoBepxkeHne oneitamu P. Pemu, JL
Cnamnannany, JI. [Tacrepa. [Iporcxokienne ®U3HA U aCTPOOHOIOTHSI.

OcHOBHbIE ATambl HeopraHumdeckod nsBomtouuu. I[lnanerapHast (reosorudeckas)
ABOMIONMSI. XUMHUYECKash SBONIONUS. AOHOTEHHBI CHHTE3 OPraHUYECKUX BEIIECTB
n3 Heopranumdeckux. OmnbiT C. Munepa u I'. FOpu. OOGpazoBanue moauMepoB u3
moHoMepoB. Koanepatnas runore3a A M Onapuna, rumnotesa nepBuyHoro OynbpoHa JIx.
XonneiHa, renetndeckas runore3a I'. Mémnepa. Puboszumsr (T. Uek) u runoresza «mupa
PHK» V. I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u metoabl €€ u3ydeHus. Vckormaembple OpraHUYeCKME OCTATKH.
['eoxpononorus u e€ wMeroasl. OTHOcHUTENbHAs U aOCOMIOTHAST TEOXPOHOJOTHS.
['eoxpoHOnOrMYECKass IIKajia: 30HbL, 3Pbl, HEPUOBIL, SIIOXHU.

Hauanbnble »3Tanbl opraHnyeckod 3BoyirounH. [losBieHHWE W 3BOJIIOLHS TEPBBIX
KJIETOK. ODBOJIONUS MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoOBpeMEHHBIC
MUKpOOHBIE OWOIUJIEHKH KakK aHajor MepBbIX Ha 3emuie coodmiecTB. CTpOMATOIUTHI.
[IpoxapuOTHI U IyKapUOTHI.



[TpoucxoxaeHue -HykapuoT (CUMOHMOreHe3). DBOJIIOIHOHHOE MPOUCXOXKICHUE
BUpYyCcOB. [Ipoucxox/ieHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX
IpyMI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl JBOJIONMHM BBICIIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenui. Beixon pactenuil Ha cyumry. llosiBIeHHE COpPOBBIX PACTEHHUM M 3aBOCBAHUE
uMmu cym. CeMeHnHble pacTeHus. [I[poucxoxaeHre BEeTKOBBIX.

OcCHOBHBIE 3Talbl 3BOJIOLUM KMBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBICHHE COBPEMEHHBIX THUIIOB
[lepBeie  XxOpnoBble KUBOTHbE. JKuW3Hb B Bojxe. OBOJIOIUS  IMO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuil. [IpoucxoxneHue MIEKONUTAOMUX U NTHII.
[Mpunnun xmoueBoro apomopdosa. OcBoeHHE O€CIO3BOHOYHBIMU U MO3BOHOYHBIMU
JKUBOTHBIMU CYIIIH.

Pa3Butue xu3HU Ha 3emiie MO 3paM W NMEPUOJaM: apXeu, MPOTEPO30M, MaJIeo30i,
Me3030H, KaiHO30i. OOIas xapakTepUCTHKa KiIUMaTa M TEOJOTHYEeCKHX IPOIIECCOB.
[TosiBiIeHMEe W paclBET XapaKTEPHBIX OPraHU3MOB. YTiIeoOpa3oBaHUE: €r0 YCIOBUS U
BIIMSIHME HA Ta30BBIM COCTAB aTMOC(EPHI.

MaccoBeie BBIMHpAHHUS — OSKOJOTHYECKHE KPHU3HCH mpouuioro. llpudmHbl ©
CIEACTBUS MACCOBBIX BbIMHpaHHW. COBPEMEHHBIM DKOJIOTMYECKUM KpPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenus: 6rnopazHooOpasus Ha 3emiie.

COBpeMeHHa}I CUCTCMA OpPraHu4YCcCKOro Mupa. HpI/IHL[I/Il'IBI KJ'IaCCI/I(i)I/IKaI_[I/II/I
OpraHUu3MOB. OCHOBHBIC CUCTEMaTHUCCKHE I'pymIibl OpraHu3MoOB.

JleMOHCTpaUMu:

Ilopmpemuvi: ®. Penu, JI. Cnannanuanu, JI. Ilacrep, . 1. Meu- nukos, A. N.
Omnapun, Lx. Xongeiin, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuyst u cxemsi: «Cxema ombitTa @. Penm», «Cxema ombita JI. Ilactepa mo
W3YUYEHUIO CAMO3apOKJICHUS XKU3HM», «Cxema onbita C. Mumnepa, I'. IOpu», «Ortansl
HEOPraHWYECKON JBOMIOLUN», «l'eoxpoHosornyeckas mkanay, «HadanpHble dTansl
OopraHmdeckoi sBoonuu», «CxemMa 00pa3oBaHUs HYKAPHUOT NMYTEM CHUMOUOTEHE3a»,
«Cucrema >kuBo mpupoabl», «CTpoeHue BHUpYyca», «ApoMopdo3bl pacTeHU»,
«Punnoputey», «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«Mxn», «IlanopotHukny, «I onocemMeHHble pacTeHUs», «OpraHbl HBETKOBBIX PACTEHUID,
«CxeMa pa3BUTHs KUBOTHOTO MHUDPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey,
«KunieqHononaocTHsIe», «ITnockue YEpBUY, «UnenucroHoruey, «PbIObIY,
«3emHoBONIHBIEY, «[IpecMbikatonuecs», «lltunbly, «Mnekonurarommey, «Pa3Butue
JKU3HHU B apXEUCKOU dpe», «Pa3BuTHe KU3HU B IPOTEPO3OUCKON dpe», «Pa3sBurue Ku3Hu
B IAJIEO30MCKON 3pe», «Pa3BuTue >XM3HM B ME3030MCKOM 3pe», «Pa3BuTHe XU3HU B
KaliHO301CKOH 3pe», «CoBpeMEHHAasi CUCTEMAa OPTaHUYECKOTO MUPAY.

ObopyoosaHue: Tepbapuul paCTCHUI Pa3TUYHBIX OT/IEJIOB; KOJJIEKIIMH HACEKOMBIX;
BJIQXHBIC TMpEnaparbl >XUBOTHBIX; PAKOBUHBI MOJITIOCKOB;, KOJUICKIIMH UTJIOKOXKHX;
CKEJIEThI TTO3BOHOUYHBIX KUBOTHBIX; Uydesia MTHI] U 3BEPEeii; KOJUICKIIMN OKaMEHEIOCTEeH,
MOJIC3HBIX MCKOIAEMBIX; MYJISDKH OPTAHUYECKUX OCTATKOB OPTraHU3MOB.



JlabopaTopHble M NpaKTHYecKHe padoThI

1. Bupmyanvnas nabopamopnas paboma «MoaenupoBaHHe ONBITOB Musiepa—
IOpu mo wm3yueHWto aOMOTEHHOTO CUHTE3a OPraHWYECKUX COCAMHEHUH B TIEPBUYHOUN
aTMocdepe.

2. Jlabopamopunanapaboma «3ydenne n onucaHue MCKO- MAEMBIX
OCTaTKOB JIPEBHUX OPTaHU3MOB).

B Hlpaxmuueckxasnapaboma «M3ydeHrne 0COOEHHOCTEH CTPOCHUS
pPacTeHUH Pa3HBIX OTIACIOBY.

A llpaxmuueckxasnapaboma «A3ydeHrne 0ocCOOEHHOCTEH CTPOCHUS
MO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxoxaenue yejiopeka — anTpomnoreses (10 4)

Paznensl w 3amaun  aHTpomnojoruu  Mertoasl  anTponosiorud  CTaHOBJICHUE
MPEJCTABICHUA O MPOUCXOXKICHUU 4eslioBeka Pennrnosneie Bo33peHus. COBpEMEHHbBIE
Hay4YHbIC TCOPHUHU.

CxoncTtBO 4enmoBeka € KMBOTHBIMM (CHCTEMATHYECKOE MOJIOKECHUE YEIOBEKa
CBuzeTebCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPAaBHUTEIHLHO-MOPQOIOTUYECKUE,
aMOpHoONOTUYECKUe, (HU3UO0JIOT0-OMOXUMHUYECKHE, MOoBeaeHUecKue. OTIudusl 4eloBeKa
OT XUBOTHBIX. [IpAMOXOXKICHNE M KOMILIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3Buthe
TOJIOBHOT'O MO3Ta M BTOPOM CUTHAJILHON CHUCTEMBL.

JBumxymme cunbl  ((pakTopel) aHTpONoreHe3a: OWOJIOTMYECKHE, COIMAJIbHBIC.
CooTHo1IeHHE OMOJIOTUYECKUX U COLMAIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

OcCHOBHBIE CTaJAMM AaHTpPONOreHe3a. PaHHUE uYeloBEeKOOOpa3HbIE 00E3bsSHBI
(MpOKOHCYJIBI) M pPaHHUE MOHTUIBI — OOLIME MPEAKH YeIOBEKOOOpPa3HBIX 00€3bsH U
JOJIEH. ABCTPaJONUTEKH — JBYHOTHE NPEIKU JHOAeH. UenoBeK yMmenblid, MEpBBIC
W3TOTOBIICHUSL OpyAUM TpyAa. YeloBeK NpsIMOXOMISIIMNA U NEPBBIA BBIXOJ JIOJIECH 3a
npenensl Adpuku.UenoBek reinensOeprckuii — OOMMA MPEAOK HeaHIEPTATbCKOTO
YEJI0BEKA U YEJI0BEKA pa3yMHOro. YenoBek HeaHACPTAIbCKUI KaK BUJ JIFOJEW XOJI0IHOTO
KJMMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THWIIA, JEHUCOBCKHM dYenoBeK. OcBoeHue
KOHTHMHEHTOB 3a npeaenamu Adpuku. [Taneorenernka u najneoreHOMHKa.

DBOJIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIE O0TOOp B MOMYJSIUAX
yesioBeka. MyTanmoHHbIH mpouiecc U nonumop¢usm. IlomynsimoHHble BOJNHBI, Apend
TeHOB, MUTpaLus U «3((HEKT OCHOBATEIS» B MOMYJISIMIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. IloHstue o pace. bosbmme pacel:  e€BponeouaHas
(eBpasuiickasi), aBCTpaJlO-HErpoujHas (IKBaTOpUaiIbHAsA), MOHTOJOMJHAS (a3MATCKO-
aMepuKaHCcKas). Bpemss W TyTH paccelieHHsl 4YeJoBeKa M0 IUlaHeTe. EIWHCTBO
4elioBeueckux pac. HayuHas HecOCTOATENbHOCTh pacuszma. [IpucrnocoOaeHHOCTh
YeJIOBEKa K Pa3HBIM YCJIOBHUSM OKpYXaroiei cpenbl. Biusaue reorpaduueckoi cpenbl 1
npeiipa reHoB Ha Mopdosiornio M (GU3MONOTHIO 4YeloBeKa. MeXIUCIUILUIMHAPHBIC
MeTOABI B PU3NUECKON (OMOJIOTHUECKON) aHTPOTIOIOTUH. DBOIIOIIMOHHAS aHTPOIIOIOTHUS



U TAJICOAHTPOIIOJIOTUA YCIOBCUCCKUX HOHYJ'IS[I_II/II\/'I. buoconuaneHble  HCCIEeI0BAHUS
mpupoabl 4YCJIOBCKA. I/ICCJICZ[OBaHI/IC KO3BOJIOLNH OMOJOrHYECKOI0 M COLIMaJIBHOI'O B
YCJIOBCKC.

JleMOHCTpaL MU
Hopmpemuwi: Y. Japsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabnuybr u cxemvi: «MeTOABl AHTPOINOJIOTHM», «[ OJOBHOM MO3r YEIOBEKay,
«YenoBekooOpazHble 00€3bsiHBI», «CKEEeT YeloBeKa U CKeNeT HIMMITaH3e», «Py1nMeHTs
U aTaBU3MBD», «/IBMXKyIlME CHJIBI aHTPOINIOI€HE3a», «DBOJIIOLMOHHOE APEBO YEIIOBEKA,
«ABcTpanonurek», «YemoBek ymenbli», «UenoBek NpsAMOXOAsIINN», «JleHHUCOBCKUI
yenoBek» «Heanpepraneub», «KpomanboHibl», «llpenku uyenoBeka», «ITamsbl
ABOJIIOLIMM YEJIOBEKa», «Packl yeroBekay.

Obopyoosanue: MyIsiKH OKaMEHEJIOCTEeH, MPEIMETOB MaTepUaIbHON KYJIbTYpPbI
NPEIKOB 4YeNOBeKa; penpoayKuuu (¢pororpaguu) KapTuH € MH(OIOIMYECKUMU U
OuOJEeCKUMU  CIOKETaMU  MPOMCXOXKACHHS  4eloBeka; (Qororpaduu  HaXOJOK
HCKOIIAaEMBIX OCTAaTKOB YEJIOBEKA; CKEJIET YEJIOBEKAa; MOJEIb Yepera YeJIOBEKa U uepena
MIMMIIAH3€; MOJIEJb KUCTH YeNOBEeKa W KHUCTU IIMMIIAH3€; MOJEIH TOopca IPeIKOB
4eJI0BeKa.

JlaGopaTopHble M MpakTHYECKHE PAdOTHI

l.JlabopamopHnasnpaboma «3ydeHrne ocOOEHHOCTEN CTPOCHUS CKeleTa
YeJIOBEKA, CBSI3aHHBIX C TPSIMOXOKICHUEM).

2. llpaxkmuueckasnapaboma «/3ydeHre 3KOJOTUICCKUX aTaNTalUi
YEJI0BEKay.

Tema 6. DJxojiormsi — HayKa O B3aHMOOTHOLIEHHMSIX OPraHU3MOB WU
HA/IOPTraHU3MEHHBIX CHCTEM C OKpY Kaei cpenoii (3 4)

3apoxneHue u pa3Buthe dkonorud B Tpyaax A. ['ymGonpara, K. ®@. Pynwe, H.
A. CesepuioBa, 9. I'ekkens, A. Tenciou, B. H. Cyxkauépa. Paznensbl u 3a/1aun SKOJOTHH.
CBs13b 9KOJIOTHH C IPYTUMHU HAYKaMH.

Meroast  skonoruu.  llomeBbie  HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
NPUPOHbIE U JJabopaTopHble. MoaenupoBaHue B AKOJIOTHMH. MOHUTOPUHT OKpY Karolen
CpeIlbl: JIOKAJTbHBIN, PETUOHAIBHBIN U TJ100aTHHBIN.

3HauEHUE IKOJIOTMUECKUX 3HAHUM JJI YeJIOBeKa. OJKOJIOTMYECKOE MUPOBO33PEHUE
KaK OCHOBAa CBs3ed desoBedecTBa ¢ npuponod. DopmupoBaHUE HKOJIOTMYECKON
KYJBTYPBI ¥ 9KOJIOTUYECKON IPAMOTHOCTH HACEIICHHUS.

JleMOHCTpaLMu:

TIopmpemuwr: A. T'ym6onbar, K. @. Pynbse, H. A. CeBeprios, O. ['ekkens, A. Tencnu,
B. H. Cykaués.



Tabnuyvsr u cxemwvl: «Pa3mensl skomorum», «Mertonbl skonorum», «Cxema
MOHUTOPUHTA OKPY>KAIOILIEH CPeab»

JlaGopaTopHble M MpakTHYECKHE PadOTHI

Jlabopamophnasapabdoma «/3ydeHne METOJIOB 3KOJIOTHYE- CKUX
HUCCIIENOBAHUIY.

Tema 7. Opranu3mbl u cpena ooutanus (9 1)

Okonornyeckue (aKTopsl M 3aKOHOMEpHOCTHM HX JeiictBus Krnaccudukanus
AKOJIOTMUECKHX (PAaKTOPOB: a0MOTHYECKHE, OHOTHYECKHE, aHTpomnoreHHsle OOmue
3aKOHOMEPHOCTH JEMCTBUS 3KOJOTMYECKUX (HaKTOpPOB. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. OBPUOMOHTHBIE M  CTEHOOMOHTHBIE
OpIaHU3MBI.

Abuotnueckue (axtopel. CBeT Kak 3Koyiornueckuid (axrtop. JleilcTBue pa3HBIX
YYaCTKOB COJIHEUHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIBl PACTECHUHU U
YKUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CUrHanbpHas poib cBeta doToneprnoansm.

Temneparypa kak sxosorudeckuii paxrop. [leficTBre TeMnepaTypsl Ha OpraHU3MBI.
[lolikmiIoTEpMHBIE W TOMOWOTEPMHBIE OPraHU3MBL. OBPUTEPMHBIE M CTECHOTEPMHBIC
OpraHU3MBI.

BnaxHocte kak oskosornmueckuit  ¢akrop. Ilpucnocobnenuss pacTteHudl K
nojiepkaHno BogHoro Oananca. Knmaccuduxanusi pacTeHHI MO OTHOIICHHIO K BOJE.
[TpucniocobneHus )KUBOTHBIX K M3MEHEHHUIO BOJHOTO peXUMa.

Cpenpl oOWTaHMSI OpraHU3MOB: BOJHAs, HA3eMHO-BO3JYyILIHAs, I[OYBEHHAs,
[IyOMHHAsI TOANOYBEHHAs, BHYTpUOpraHu3MeHHasi. OU3NKO-XUMUYECKUE 0COOCHHOCTHU
cpen obutaHusi opranu3MoB. IIpucrnocoOaeHnst opraHu3MOB K KU3HU B pa3HbIX Cpeax.

buonornueckue put™mbel. BHenmiHue u BHyTpeHHUE pUTMBl. CyTOUHBIE M TOJUYHBIC
putMmsl. [Iprcrnoco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSM YCIIOBHH KU3HU.

Kuznennsle ¢hopmbl opranu3moB. [lonsitue o xuzHeHHOU ¢Gopme. KuzHeHHbBIE
dbopMBI  pacTeHUWi: JepeBbs, KYCTApHHKH, KYCTAPHUYKHA, MHOTOJIETHHUE TPaBBHI,
ONHONETHUE TpaBbl. JKusHeHHbIE (GOPMBI >KUBOTHBIX: THAPOOMOHTHI, TE€OOHMOHTHI,
a’po6uoHTEL. OCOOCHHOCTH CTPOCHHMS 1 00pa3a KU3HH.

buotnueckue ¢daxktopel. Buabsl OMOTHUECKMX B3aUMOJECUCTBUIA: KOHKYPEHIIMS,
XHUIIHUYECTBO, cUMOM03 u ero  ¢opmbl. [lapasutusm, koomepanus, MyTyalau3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxjeOHW4YecTBO). Herpodudeckune B3ammoaeicTBus
(Tormueckue, Qopuueckue, (padbpuueckue). 3HauyeHHE OMOTHUUECKUX B3aUMOJCHCTBUI
JUIA CYIIECTBOBaHMS OPraHU3MOB B cpeae ooOurtanus. [IpuHIMII KOHKYPEHTHOTO
UCKJTIOUEHUSI.

JleMOHCTpaLMu:

Tabnuysr  u  cxemwvl: «OKkomoruyeckue (akrtopel», «CBETOBOM  CHEKTpPY,
«DKOJIOTUYECKHAE TPYIIbl JKUBOTHBIX 110 OTHOIICHUIO K CBETY», «eIIOKpOBHEIC



KUBOTHBIE»,  «XOJIOJHOKPOBHBIE  KUBOTHBIE», «DU3MOJOTMYECKUE  aJanTalluu
KUBOTHBIX», «Cpenbl OOuTaHUSI OPraHu3MOBY, «bHONOTHYeCKHe PUTMBDY, « KU3HEHHBIC
dbopmbl pacTeHu», «OKu3HeHHbIE bopmbl JKUBOTHBIX», «IKocucrtema
IIMPOKOJUCTBEHHOIO Jieca», «IDKOCUCTEMa XBOWHOTO Jiecay, «llemu mnuTaHus Y,
«XumnanaectBoy, «llapazutuzmy», «Konkypenuus», «CumoOnos», «KoMMmeHcannzmy.

Obopyoosanue: TepOapun pacTCHUH W JKUBOTHBIX, MIPUCIIOCOOJIEHHBIX K BIUSHHUIO
Pa3IMYHBIX SKOJOTHUECKUX (PaKTOpPOB; TepOapuu CBETONIOOUBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCIUBBIX PACTEHHI; CBETOJNIOOMBHIE, TEHENIOOMBBIE M TEHEBBIHOCIHBBIC
KOMHATHBIE pacTeHus; repOapu W KOJUIEKIIMH TEIUIONIOOMBBIX, 3UMOCTOMKUX,
MOpPO30yCTOMYMBBIX pacTeHHWil; 4Yyuyeila MTUL M 3Bepel; repbdapuu pacTeHui,
OTHOCAUIMXCA K rurpopuram, kcepopuram, Me30(puTaM; KOMHATHBIE PACTEHUS JaHHBIX
IpyNM; KOJUIEKIIMU XUBOTHBIX, OOMTAIOMIMX B Pa3HbIX cpelax; repOapuul U KOJUICKIUU
pacTeHUil M JKUBOTHBIX, OOJAJAIOMIMX YepTaMU MPHUCIOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSAM YCJIOBHH JKM3HU; TepOapuud H KOJUICKIIMM PACTEHUW U JKUBOTHBIX
Pa3IUYHBIX >KU3HEHHBIX (POPM; KOJUICKIIMHM >KWBOTHBIX, YYACTBYIOIIMX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBHSIX.

JlaGopaTopHble M MpakTHYECKHE PadOThI

l.Jlab6opamopnasnpaboma «BelaBieHre TPUCTIOCOOTIECHUN OPraHU3MOB K
BIIUSTHUIO CBETa».

2.JlabopamopHrasapaboma «BeisiBICHHE IPUCTTOCOOTICHUH OPTAaHU3MOB K
BIIUSTHUIO TEMIIEPATYPHD».

3.JlabopamopHnasnpaboma«AHaTOMAYECKHE OCOOCHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Ikosiorust BUA0OB U nomyassuuii (9 1)

DKOJIOTMYCCKUE XaPAKTEPUCTUKU TMOMYJISMK. [lonmyasius Kak Ouojormyeckas
cuctema. Ponb HEOMHOPOTHOCTHU Cpenbl, (U3HUECKHX OapbepoB U OCOOCHHOCTEH
Ouoyiornd BUJOB B (OPMUPOBAHUHM TMPOCTPAHCTBCHHON CTPYKTYPHI IOMYJISIIIHMA.
OCHOBHBIC TIOKa3aTeId MOMYJAIUN: YHCIACHHOCTh, IIOTHOCTh, BO3pAcTHAas M IOJIOBas
CTPYKTYpa, POXkIaeMOCTbh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHS.

Okojioruyeckass CTpykTypa mnonyiasund. OLEHKa YHUCJIEHHOCTH MOIYJISIHH.
Jlunamuka nonyasuMM M €€ peryasiuuu. DbHOTMYEeCKHMH MOTEHIUal MONYJIsLUN
MopnenupoBaHue JIMHAaMHUKM nomyisuuu. KpuBble pocTa YUCIEHHOCTH MONYJISLUN
KpuBblie BbIKMBaHUS. Perynsius YMCICHHOCTH MONYJSALUUNA: poiib (PAKTOPOB, 3aBUCSIIMX
Y HE 3aBUCALIUX OT INIOTHOCTU. DKOJIOTHYECKUE CTpaTeruu BUaoB (r- u K-ctparerun)

[TonsiTe 00 sKoJOTMYECcKON HHIIE BUAa. MecrooOuranue. MHOTOMEpHAST MOJIETh
skonornyeckorn Humu Jbx. M. XarumHcona. Pa3mepsl 3KOJIOTrMYECKOW HMILM.
[ToTeHimanpHast U peaau30BaHHAS HUILIU.

Bun kak cucrema momynsmuid. Apeaibl BUIOB. BUabl U UX KU3HCHHBIC CTPATCTUU
DKOJOTUYECKIE IKBUBAJICHTEIL.



3aKOHOMEPHOCTH IIOBEJIEHUS M MUIPALMM KMBOTHBIX. buojormueckne HMHBAa3UU
YyKEPOAHBIX BUJIOB.

JdeMoHCcTpanum:
Lopmpem: JIx. . XaT4nHCOH.

Tabauyvr u  cxemvl:  «IKOJOTHMUECKHE  XApPAKTCPUCTUKH  TOMYJISIIIUN,
«IIpocTpaHcTBeHHas CTpyKTypa nomyJssaium», «Bo3pacTHble nmupaMuabl TOMYISIIANY,
«CKOpOCTh 3acelieHUsI MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMammy», «Mojeinb
skoJsiorndeckoit Hummu [[x. M. Xatuuncona»

Obopyoosanue: TepObapun pacTEHUN; KOJJIEKIIUN )KUBOTHBIX.
JlaGopaTopHble 1 MpaKTHYeCKHE PAdOTHI

Jlabopamopmnasnpaboma «llpucriocodbieHns: ceMssH pacTeHUN K
pacceIeHuIoN.

Tema 9. Ikos10rusi cooduecTB. IKoNOrHUecKne cucTeMbl (12 1)

CoobmecTBa opranu3MoB brorieHos u ero crpykrypa CBs3u MEXIy OpraHU3MaMHu
B OMOIIEHO3E.

Okocuctema kak oTkpeitas cucrema (A. JIx. Tencnu.) OyHkunoHadbHbIE OJIOKH
OpraHU3MOB B JKOCHCTEME: MNPOAYLUEHThl, KOHCYMEHTBI, peaylLeHThl. Tpoduueckue
ypoBHH. Tpoduueckue uenu u cetd. Adnorudeckue 610ku skocucteM [1ouBbl U MBI B
sKocucTemMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUH B SKOCHUCTEME.

OcHOBHbBIE TMOKa3aTeau 3KocHucTeMbl. buomacca M MpoayKIHs. DKOJIOTHYECKHE
MUPaMUJIbI YKiCcell, 0MOMACChl U SHEPTHH.

Juuamuka  3kocucteM. Karactpoduueckue  mepectporiku.  DIyKTyaiuw.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. llepBuduHble U
BTOPUYHbBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIOT€HHbIE BO3ACHCTBUS Ha CYKIECCUU
KnumakcHoe cooOmiecTBo. buopasHooOpazue M TOIHOTa KPYyroBOpoTa BEIIECTB —
OCHOBA yCTOWYMBOCTH COOOIIIECTB.

[IpupoHbIE DKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCUCTEMBI MOPEH U OKEAHOB.
DKOCHUCTEMBI TYHP, JIECOB, CTENEH, TYCTHIHb.

AHTpPONIOT€HHBIE JKOCHUCTEMBI. Arposkocucrema. ArponeHo3. Pazmmums mexny
AHTPOIIOI€HHBIMU U IIPUPOJHBIMU 3KOCUCTEMAMHM.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢imopa u
¢ayna. CunanTponmsamus Topoackod QayHsl. buonormueckoe M X034HCTBEHHOE
3HaYEHHE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHIA OpPraHU3MOB B
skocuctemax. Ponb kackagHoro adexra v BUAOB- SAUPHUKATOPOB (KIIOUEBBIX BHIOB) B
byHKIMOHHpPOBaHUM 3KocucTeM. IlepeHoc »HEpruM M BEIIECTB MEXIY CMEXKHBIMU



AKOCHUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMNYJISIUA M SKOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JEHCTBUU.

MexaHu3mMbl BO3JEHCTBUSA 3arpsi3HEHUN PAa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpPraHW3MEHHOM, MONMYJSIMUOHHOM M 3KOCUCTEMHOM YPOBHSX; OCHOBBI JKOJOTHYECKOTO
HOPMUPOBAaHMSI ~ AHTPONOIE€HHOTO  BO3JEHUCTBHA.  Meromonoruss  MOHHMTOPHMHIA
€CTECTBEHHBIX M aHTPOIIOIE€HHBIX JKOCUCTEM.

JdeMoHCcTpanum:
Lopmpem: A. [Ix. Tencinu.

Tabnuywr u cxemolr: «CTpyKTypa OMOLIEHO3a», «DKOCHUCTEMA IIMPOKOIMCTBEHHOTO
aeca», «IDKOCHUCTeEMa XBOHMHOro Jjecay, «DyHKIHMOHAJIbHbBIE TPYNIbl OPraHU3MOB B
akocucteme», «KpyroBopor BemiecTB B 3kocucreMe», «llemm muranus (macTOMILHAs,
NETpUTHAs)», «IKOJOTHYECKass MHpaMHuAa 4Yucen», «IKOJIOTHYecKas MHUpaMHaa
ouomaccel», «OJKoJOrMyeckass mnupamuaa sSHeprum», «OOpazoBaHue 0oi0Tay,
«[lepBuunas cykneccusi», «BoccTaHoBieHue ieca mocie moxapa», «IKocucTeMa
o3epa», «ArpoueHos», «KpyroBopor BelmIECTB KW MOTOK SHEPTUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCHCTEMY.

Obopyoosanue: TepOapuM pPACTEHUN; KOJUICKIIMM HACEKOMBIX; uydesla MTHUI[ U
3Bepei; repOdapuu KyJNbTYPHBIX W JUKOPACTYIIMX PACTCHHM; akBapuyM Kak MOJEIb
HYKOCHUCTEMBI.

JlaGopaTopHble M MpakTHYECKHE PAdOTHI
l.llpakmuueckaspaboma «3ydeHue u onrcanue ypo03KOCUCTEMBI».

2.JlabopamopHnasapaboma «M3ydenne pazHOOOpa3us MEIKUX
MOYBEHHBIX YWICHHCTOHOTUX B Pa3HBIX IKOCHUCTEMAX).

3. 9K cKypcusa «IKCKypcus B TUIIMYHBINA OHOreorieHo3 (B m1y0paBy, OepesHsK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TOMMEHHBIH JIYT, 03€p0, O0JI0TO)».

4. DKk cKypcusa «IKCKypcus B arpo3KocucTeMy (Ha IOJ€ WU B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHasi 3kocucTema (6 )

bruochepa — oOmennanerapHas o0oyiouka 3eMiId, TJIe CYIIECTBYET WIu
CyIIECTBOBaJa JKW3Hb.  Pa3BuTHe TmpejacTaBiieHU o Obuocdepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe O6nactu O6mochepst u e€ coctaB. Kupoe
BEIIECTBO OMocdeprl u ero PyHKIUH.

3aKOHOMEpPHOCTH CcymiecTBoBaHusl Ouochepsl. OcobGeHHOCTH Ouochepbl Kak
rno0anpHON dKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopots
BEUIECTB U OMOreOXMMHUYECKHE LUKIbI (yriepoaa, a3oTa). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3onanbHOCTh OuOchepsl. [lonsTre o 6uome. OCHOBHBIE OMOMBI CYUIM: TYHJIpA,
XBOMHBIE JIeCAa, CMEIIAHHBIC M IIMPOKOJMCTBEHHBIE JIECa, CTEIM, CABAHHBI, ITYCTBHIHM,
TPOIUYECKUE JIeCa, BBHICOKOropbs. Kimmar, pacTuTenbHbIA M KMBOTHBIA MUpP OHMOMOB

CYIIN.

CtpykTypa ¥ (QYHKIHS >KUBBIX CHCTEM, OICHKA HUX PECYpCHOr0 MOTEHIHANA H
onochepHbIX QyHKIUH.

JleMOHCTpaLMu:

Ilopmpemuwi: B. U. Bepnaackuii, 3. 3rocc.

Tabnuywr u cxemoi:. «I'eocdeprl 3eman», «Kpyroopot azora B npupoae», «Kpyrosopor
yraepoga B npupojae», «KpyroBopor kuciopona B mpupoje», «KpyroBopor Bonbl B
npuponae», «OcHoBHBIE OMOMBI cymny, «Knumartudeckue mosica 3emum», «TyHapay,
«Taiira», «Cmemanubiii  sec», «lllupokonuctBeHHblt  Jec», «Ctenby, «CaBaHHaY,
«Ilyctoiasy, « TponryecKkui Jiec.

Obopyoosanue: TepOapuy pacTEHUN pa3HBIX OMOMOB; KOJUICKIIUH KMBOTHBIX.

Tema 11. YesoBek u okpyxkawomas cpeaa (6 1)

DKOJOTUYECKUE KPHU3UChI W WX NpUuYuHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHON CpEbl. OxpaHa Bo3ayxa. 3arps3HEHHE BOIHOW CpEIIbI
Oxpana BOAHBIX pecypcoB. Pazpymenne mouBbl. OXpaHa TOYBEHHBIX PECYPCOB.
H3meHnenue kimMara.

AHTpOIIOTEHHOE BO3JIEHCTBUE HA PACTUTENBHBIM © JKUBOTHBIM Mmup. Oxpana
PaCTHTEIHLHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHITUIIBI OXpaHbl TPUPOIbI KpacHbie
kHUru. Ocobo oxpansemble npupoansie Tepputopun (OOIIT). boranuueckue caasl u
300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TMPUHIUIBI  yYCTOMYMBOTO  pa3BUTHUS  4YEJIOBEYECTBA W TIPUPOJIBI.
ParmmonanpHOE TPUPOIOONB30BAaHUE M COXpPAaHEHHE OMOJOTHYECKOTO pPa3HOooOpasus
3emin. OO01IMe 3aKOHOMEPHOCTH TI00ATBHBIX AKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH
COBPEMEHHOT'O KPU3HCA U €r0 BEPOSITHBIE TIOCIEACTBHS.

Pa3BuTHe METOJOB MOHHMTOPHHTA pPa3BUTHS OINACHBIX TEXHOTCHHBIX IPOIIECCOB.
CuctemHbIC HCCIIEIOBaHUS TIEpEX0/ia K pecypcocoeperaroiieil 1 KOHKYpeHTOCTIOCOOHOM
sHepreTuke. buonormyeckoe pasHooOpasue U Ouopecypcebl.  HanwmoHanbHbie
nH(pOpMaIMOHHBIE CUCTEMBI, 00ECIIEUNBAIOIINE JOCTYIT K HHPOPMAIIUU IO COCTOSHHIO
OTJENBHBIX BUAOB U 3KOCUCTEM. OCHOBBI SKOpEaOUIUTAIMA DKOCHUCTEM U CIOCOO0O0B
00pbOBI C OMOTIOBPEKACHUSIMU. PEKOHCTPYKIIUS MOPCKUX U HA3E€MHBIX 9KOCHCTEM
JleMOHCTpaLMu:

Tabnuyvt u cxemwvi: «3arpssHeHue atMmochepbl», «3arps3HeHue THUapochephD,
«3arpsi3HeHHe MoYBbDY, «[lapHUKOBBII 3P PerTy,

«Oco000 oxpaHsieMbIe MPUPOJIHBIE TEPPUTOPHUI», «MOIENN YIPABIIEMOTO MUPay
Obopyoosanue: hotorpaduu oXpaHsIeMbIX pacTeHHUI U )XKUBOTHBIX KpacHoit kauru PO,
KpacHoi KHUTH pernoHa.

IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
«BHOJIOT'US» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



W3ydyenne Ouoyioruu B CpeJHEl IIKOJie HampaBleHO Ha  JIOCTHXKEHUE
00yJarolmMMHCS  CJIEAYIOIMX JUYHOCTHBIX, METANpPEAMETHBIX U  MPEIMETHBIX
pE3yJIbTaTOB OCBOEHHUS y4eOHOTO IpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType JHMYHOCTHBIX pe3yJdbTaTOB OCBOCHHUS Tpeamera «buonorusy»
BBIJIEJICHBl  CIIEIYIOIINE COCTABIIAIOIIME: OCO3HAHUEe OOYYarOIIUMHCS POCCUUCKON
IpaXJIaHCKOM MIACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTENLHOCTH U
CaMOOIIPEICNICHUIO; Hanuyue momusayuu K OOYUCHHIO OHOJIOTHU; YeleHanpasienHoe
passumue BHYTPEHHHX YOEXKIECHUU JMYHOCTM Ha OCHOBE KIIIOYEBBIX LEHHOCTEH H
UCTOPUYECKUX TpaJAWLMNA pa3BUTUS OHUOJOIMYECKOrO0 3HAHUSA;, 20MOBHOCMb U
CcnocoboHocmb O0YYAIONIUXCSl PYKOBOJICTBOBATHCS B CBOEHM NIEATEIBHOCTH IEHHOCTHO-
CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMHU CHCTEME OHOJIOrHYecKoro oOpa3oBaHUs;
HAJIMYUE 9KOI02UYECKO20 NPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEIM U CTPOUTH
YKU3HEHHBIE TJIaHBI.

JImuHOCTHBIE pe3yabTaThl OCBOEHUs TnpeaMera «buonorus» gocruratrorcs B
eIMHCTBE y4eOHOU U BOCHIUTATEIBHOM JAEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKMMHM  COLMOKYJIbTYPHBIMU, HCTOPUYECKUMU U  JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSAMM, TPUHATHIMH B OOILIECTBE MpaBUJIaMU M HOPMaMH IIOBEIECHUA U
CHOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIMU JUYHOCTH, NMAaTPUOTH3MA, YBAXKECHUS K 3aKOHY M IPABOIOPAIKY,
YeJIOBEKY TPyZAa U CcTapllieMy MOKOJEHHIO, B3AMMHOTO YBa)XKEHUs, OEPEKHOT0 OTHOIICHHUS
K KyJIbTypHOMY HACIEOUI0 M TPAaJWLUsAM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickon
denepanuu, NIPUPOJIE U OKpYXKaroILeH cpene.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHUSI y4deOHOro mnpenMera «buonorus» TOMHKHBI
OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTH  OOYYaIOIIHUXCS ~ PYKOBOJCTBOBATHCS
c(hopMHPOBAHHOIN BHYTPEHHEU MO3UIINEH JIMYHOCTH, CHCTEMON [IEHHOCTHBIX OPUEHTAIIUMN,
MO3UTHUBHBIX BHYTPEHHHUX YOEKICHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM
POCCHUIICKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO OMBbITA M ONbITA JIEATEIBHOCTH B
MPOLIECCE pealiM3allii OCHOBHBIX HAIPABJICHUI BOCIHUTATEIIBHOW JEATEIBbHOCTH, B TOM
YUCJIE B YACTH!

1. I'pakpaHCKOr0 BOCIIUTAHMSA:

— c(OpMHUPOBAHHOCTh TPakJaHCKOW IMMO3UIMKH OOYYaroIIerocs Kak aKTHMBHOIO U
OTBETCTBCHHOIO YJIEHa POCCHICKOTO 00IIeCTBa;

— OCO3HAaHHWE CBOMX KOHCTHTYI[MOHHBIX MpPaB M O0S3aHHOCTEH, YBa)KCHHE 3aKOHA W
MIPABOIOPSIIKA;

— TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATCIBHOCTH TPU CO3JIAHUHM YUCOHBIX
MPOCKTOB, PEUICHUH YYE€OHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJHEHUH OMOJIOTHYECKUX
HKCIEPUMEHTOB;

— CHOCOOHOCTh OIpPEAENsATh COOCTBEHHYIO IMO3UIIMI0 IO OTHOIICHHWIO K SIBICHUSM
COBPEMCHHOM JKU3HH U OOBSICHATS €€

— YMEHHE YyYUTBIBATh B CBOMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH C Pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH W
COIIMAJIEHBIM TI0JIOKEHUEM;

— TOTOBHOCTH K COTPYJHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHHUS YUEOHBIX,
[I03HABATEJILHBIX U UCCIIEN0BATEIHCKUX



3a/1ay, YBOKUTEIbHOE OTHOIIEHHE K MHEHHUIO ONIMOHEHTOB MPHU 0OCYXACHUU CIIOPHBIX
BOITPOCOB OHMOJIOTUYECKOTO COJIEPKAHUS;

— FOTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH.

2. [TaTproTHYeCKOr0 BOCIIUTAHMS:

— ¢(hopMUPOBAHHOCTH POCCUICKOM TpakIaHCKOU UIACHTHYHOCTH,

MaTpUOTHU3MA, YBAXKECHUS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTHU nepes PoauHoi,
TOPJOCTH 3a CBOM KpaH, CBOIO

Ponuny, cBOM S3BIK U KYJbTYpY, POIUIOE U HACTOSIIEE MHOIOHAIIMOHAIIBHOIO HAapoaa
Poccuu;

— IIEHHOCTHOE OTHOIIECHHUE K MPUPOJHOMY HACIEIUIO U TaMSITHUKAM MPUPOJIbI;
JnocTkeHusM Poccun B Hayke, HCKYCCTBE,

CIIOPTE, TEXHOJIOTUSX, TPYAE;

— CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHUICKMX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OuoNoruM, MOHUMaHUe 3HAaUY€HUs OHOJOTUU B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BeKa U

COBPEMEHHOT'0 00IIECTBA;

— ujeiHas yOoexx1EHHOCTh, TOTOBHOCTD K ClIykeHHI0 OTeUecTBY

U €T0 3allUTe, OTBETCTBEHHOCTH 32 €T0 CYABOY.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— OCO3HAHMUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApOa;

— c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THUECKOTO MMOBEICHUS;

— CIOCOOHOCTH OIEHUBATH CUTYAIIMIO ¥ IPUHUMATH OCO3HAHHBIE

pElIeHUs, OPUCHTUPYSACh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI

Y [IEHHOCTH;

— OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUHUBOTO Oy IyIIIETo;

— OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POJUTEIISAM, CO3JaHHIO

CEMbHU Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU
¢ TpaauuusiMu HapoaoB Poccum.

4. JCcTeTHYEeCKOr0 BOCIIUTAHUA:

— 3CTETHUYECKOE OTHOIIEHNE K MUPY, BKJIFOYAsi ICTETUKY ObITa,

HAay4YHOT'O ¥ TEXHUUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

— MNOHMMAaHUE SMOIMOHAIBHOTO BO3/ICHCTBUS KUBON IPUPOJIBI U

€€ LIEHHOCTH;

— FOTOBHOCTH K CAMOBBIPQ)KEHUIO B Pa3HBIX BUIaX UCKYCCTBA,

CTpEMJICHUE TPOSBIISITH KaueCTBa TBOPUECKOM JIMYHOCTH.

5. Pu3n4ecKoro BOCIIUTAHUS:

— TMOHMMAaHUE U peain3alus 3J0pOBOTO U Oe30MacHOro 0opasa

KU3HU  (3I0pOBOE TUTaHWE, COONIOJICHWE TUTHEHUYECKHUX TIPaBUI U HOPM,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OT/bIXA,

perynsipHasi puU3NYeCcKass aKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY M IICUXHUUECKOMY 310POBBIO;

— TOHMMAaHHE IIEHHOCTU TPAaBWJ HHIWBUIYAIBHOTO M KOJUIEKTMBHOTO OE30MacHOTO
MOBEJICHUS B CUTYaIIMUSIX, YTPOKAIOIIUX

30POBBIO U KU3HU JIFOJIEW;

— OCO3HaHUE MOCJICICTBUI U HEMPHUATUE BPETHBIX MPUBBIYEK

(ynorpeOieHus alnKoroisi, HAPKOTUKOB, KypeHUs).

6. TpynoBoro BocnuTraHus:



— FOTOBHOCTbH K TPYAY, OCO3HAHHE LIEHHOCTH MacTEePCTBA, TPYAOII00HE;

— TOTOBHOCTh K AaKTHBHOM JIE€STEIbHOCTH TEXHOJOTMYECKOWM W COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH,

BUOJIOI'S. ba3ossiit ypoeHb. 10—11 kaccest 11

IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOIHATH TaKyIO JAESITENbHOCTD;

— HUHTEpeC K pa3InuHbiM cdepaM MNpodecCHOHATBHON AESITENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

— TOTOBHOCTbh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BaHUIO Ha MPOTSKEHUU
BCEM KU3HU.

7. IKOJIOTMYECKOT0 BOCIIUTAHMS:

— DKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIIEHHWE K MPUPOJIE KaK MCTOYHHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

— TMOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYPhI: IPUOOpPETEHHE

OTBITA IJIAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOKHBIX

MOCJICICTBUH I OKPYXKAIOIIEH CPeIbl;

— OCO3HaHUE TII00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U IMyTeH X peIICHUs;
— CIOCOOHOCTH MCTIOIB30BaTh MPUOOPETAEMbIE TIPU U3YUCHHUH

OMOJIOTUM 3HAHUS M YMEHUS TNPU PEIICHUU TPOOJIeM, CBS3aHHBIX C PaIlOHAJIBHBIM
MIPUPOJIOTIONb30BaHNEM (COOIIOIEHE MPaBUI MOBEACHUS B MPHUPOJE, HAMPABICHHBIX
HAa COXPaHEHHE PAaBHOBECHS B DKOCUCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

— AaKTUBHOE HENpUSITHE [IEUCTBUM, MPUHOCALIMX BpEl OKPYXKAIOMIEH MNpPUPOIHON
cpene, yMEHHE TMPOTHO3UPOBATH HEOIATOMPHUSTHBIE HSKOJOTMUYECKHUE TMOCIEICTBUS
MPEAINPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAIaTh UX;

— HaJINYUE PA3BUTOrO SKOJOTMUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKOU KYJIbTYpBHI, OIbITa
JIeATEIbHOCTU HKOJOTMYECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCA UMH B
MO3HABATEIHLHOM, KOMMYHUKATUBHOW U COIMATILHOMN MPAKTUKE, TOTOBHOCTH K YYaCTHIO
B IIPAKTUYECKOM AEATEIBHOCTH SKOJIOTMYECKON HAIIPABIECHHOCTH.

8. lleHHOCTH HAYYHOT 0 MO3HAHUSA:

— ¢cpOopMHUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTEe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

— COBEpPILICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKON KYJIBTYPbI

KaK Cpe/ICTBA B3aUMOJCHCTBUSI MEX Y JIOJIbMU U TMIO3HAHUS MUPA;

— TIOHMMaHHue crielUPUKNA OMOJIOTHH KaK HayKH, OCO3HaHUE e€ posid B (HOPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JIJaHUU IIEJIOCTHOTO TPEACTABICHUS 00
OKPY)KaIOIIeM MHpPE KaK O €IWHCTBE MPHUPOJbI, YeJOoBEKa W OOIIeCTBa, B MO3HAHUU
MPUPOJTHBIX 3aKOHOMEPHOCTEM W PEIICHUH TMpoOJieM COXpaHEHUS MPUPOTHOTO
paBHOBECHS;

— yOeXIEHHOCTh B 3HAUYUMOCTA OWOJOTHUU [IJII COBPEMEHHOW IMBUIM3ALIMU:
oOecrieueHHs] HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI; CO3/JaHHUS TEPCIEKTUBHBIX
OMOTEXHOIOTUH, CIIOCOOHBIX peIIaTh PECYpPCHBIC MPOOIEMBI PAa3BUTHS YEIIOBEUYECTBA,
MOWCKA MyTel BbIXOa U3 TII00aIbHBIX IKOJIOTHUECKUX TIPOOIIeM U

obecrieueHus Mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIHPHOMY HMCIOJIb30BAHUIO
MIPUPOHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HHU;

— 3aMHTEPECOBAHHOCTh B MOTYYECHUU OMOIOTUIECKIX 3HAHUH B



HEeNsIX TOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH Kak
COCTaBHOW YacTh (YHKIMOHAIBHOW I'PaMOTHOCTH OOydarommuxcs, GopMHPYyeMOl Mpu
M3y4eHUU OMOJIOTHY;
— MOHMMAaHHE CYIIHOCTH METOJIOB MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCITOJIB30BAaTh MOJyYyaeMble 3HAHUS Ui aHAIN3a U OOBSICHEHUS SIBICHUI
OKPY)KaIOIIETO MHpa H MPOUCXOAAIMX B HEM UW3MEHEHWH; YMEHHE [ellaTh
000CHOBaHHbBIC 3aKIIIOUYEHHS HA OCHOBE HAyUYHBIX ()aKTOB W MMEIOUIUXCS JTaHHBIX C
LEJbIO TIOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;
— CIOCOOHOCTHh CaMOCTOSITENIFHO MCIOJIB30BaTh OMOMOTUYECKUE 3HAHUS IJIS PEIICHHS
npo0JIeM B pealbHBIX )KU3HEHHBIX CUTYaIHsIX;
— OCO3HaHHME IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh OCYILECTBISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh
WH/IWBHYaJbHO U B TPYIIIIE;
— TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO0 U caM000pa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWMA MO OWMOJIOTMH B COOTBETCTBHH C KHU3HEHHBIMU
NOTPEOHOCTSAMH.
B mpomecce mOCTMXKEHHS JHUYHOCTHBIX PE3YJNBTaTOB OCBOCHHUS OO0YJArOIIUMUCS
IpOrpaMMbl CpelHero o0miero oOpa3oBaHUs Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS
IMOYUOHAILHBILL UHMELIeKN, TIPEATIONAT a0 cOPMHUPOBAHHOCTD:
— CAMOCO3HAHUSL, BKITFOUAIOIIETO CITOCOOHOCTH IIOHMMATh CBOE
AMOILIMOHAIBHOE  COCTOSIHWME, BUACTh  HANpaBJICHUS  Pa3BUTUS  COOCTBEHHOM
AMOITMOHAIBHOM cephl, OBITh YBEPEHHBIM B ceOe;
— camope2ynupo8aHrusl, BKIFOYAIOIIEr0 CAMOKOHTPOIb, YMEHHUE
NPUHAMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTH aJalTHPOBATHCI K
AMOILIMOHATBHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;
— @HYymMpeHHel MOmueayuy, BKIOYAIONIEH CTpeMIIEHUE K JJOCTHKEHUIO 1IeTTU U YCIIeXYy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE IEHCTBOBATH, HCXO/IS1 N3 CBOUX BO3MOXKHOCTEH;
— 2mnamuu, BKIIOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSHHE
JPYTUX, YYUTBIBaTh €ro TMpPH OCYIIECTBICHUH KOMMYHHUKAllMH, CHOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;
— COYUAbHLIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C
JIPYTHMH JIFOJIbMU, 3a00THTHCSI, IPOSIBIISITH
MHTEpEC U pa3peniaTb KOHQIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI
MertanpenMeTHbIe pe3ysibTaThl OCBOCHHs yueOHOro npeamera «buonorusy» exnouarom:
3HAYMMBbIe 711 (POPMUPOBAHUS MHUPOBO33PEHHS OOYYAIOIIUXCS MEXKIUCIUIUITMHAPHBIC
(MeXTpeIMeTHBIC) OOIICHAYUYHbIE TOHATHS, OTPAXKAIOIIME IETOCTHOCTh HAYYHOU
KapTHHBI MHUpa W CrenuuKy METOJOB TO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIECTBO, SHEPTHUs, SIBJICHUE,
npoliecc, CUcTeMa, Hay4YHbIH (aKkT, NPUHIMIL, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeIOBaHNE, HAOIIOCHUE, U3MEPEHUE, IKCTICPUMEHT U JIp.); YHUBEPCATbHBIC
y4eOHbIC IEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHHKAaTHUBHBIE, pETYJISATUBHBIE), oOecrieunBaroye
dopmupoBaHre (QYHKIMOHAIBLHOW T'PAMOTHOCTH ¥  COIHUAIBHOH KOMIICTCHIIUU
00ydJaromuxcs; CIOCOOHOCTh oOyyJaromuxcs WCII0JIh30BATh OCBOCHHBIE

MEXIUCIUILTNHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W yHHUBEpPCaJIbHBIC Y4eOHBIC
JICUCTBYS B ITIO3HABATEIBHOM U COLUAIIBHOM MTPAKTHUKE.



MerarnpeagMeTHbIe pe3yJIbTaTbl OCBOEHUS POTPAMMBbI CPEIHETO

oOwiero o0Opa3zoBaHusl AOHKHBI OTPAXkKaTh:

OBiaeHne yHUBepCAJbHBIMHI YU4eOHBIMH MTO3HABATEIbHBIMHU

JAeHCTBUSIMU:

1) 6azoebie n02uneckue Oeticmeusi:

— CaMOCTOAITENBHO (POPMYJIMPOBATH U AKTYaJIM3UPOBATh MPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

— HMCIOJIB30BATh [P OCBOCHUU 3HAHUI IPUEMBI JIOTHYECKOTO

MBIIJIEHUS (aHaIU3a, CHHTE3a, CPAaBHEHMSI, KIIacCU(PUKaLUY,

0000111eHus ), paCKPBIBATh CMBICIT OMOJIOTUYECKHUX MOHATUN

(BBIOEIATH UX XapaKTepHBIC MPU3HAKH, YCTAaHABINBATh CBS3H

C APYTUMU NOHSATHUSAMH);

— ONpEeNeNsATh LENH AeATENbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX JTOCTHKECHMS,
COOTHOCHUTH PE3YJIbTAThI ACSITEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

— HUCIIOJIb30BaTh OMOJIOTMYECKUE TIOHSTHS JIsl OOBSICHEHUS (PAKTOB U SIBIICHUHN JKUBOU
PUPOJIBI;

— CTpPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, NECIYKTUBHBIE, MO AHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTHM U IPOTHUBOPEUHS B PAcCMaTpUBAEMbBIX SIBJICHUSX,
(dbopMynHUpOBaTh BHIBOJIBI U 3aKITIOYCHHUS;

— MPUMEHSATh CXEMHO-MO/IENIbHBIE CPEACTBA JJIsl IPEICTABICHUS

CYIIIECTBEHHBIX CBSI3€M U OTHOIIEHUHN B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a TaAKKe
NPOTUBOPEUUH PA3HOTO pOJa, BBISIBICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
UCTOYHUKAX;

— pa3pabarbIBaTh IUIaH pelIeHHs] MPoOIeMBbl ¢ YUETOM aHAIU3a

MMEIOIINXCSI MaTEPUAIbHBIX U HEMAaTEpUaJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBHUM 1€ATEIbHOCTH;

— KOOPJIMHUPOBATh U BBINOJIHATH PadOTy B YCJIOBUSX PEATBHOrO, BHUPTYaJbHOIO H
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

— pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TIPU PELICHUH KU3HEHHBIX MPO0eM;

2) 6azosbie ucciedosamenvekue 0eticmeusi.

— BJIQJICTh HABBIKAMH Y4€OHO-HCCIICIOBATEIIBCKON M MPOSKTHOM

NeSITEIbHOCTH, HaBBIKAMU  pa3pelieHus mpobieM; o0nagaTh CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJOB pEUIeHHs] MPAaKTUYEeCKUX 3ajad,
IPUMEHEHHIO Pa3JINYHbIX METOJ0B MO3HAHMS;

— HCIOJIB30BaTh PA3IMYHbIE BUABI JEATEIBHOCTH O MOJTYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIIpEeTaIH, TPeoOPa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYALUSIX, B TOM UHUCIE
NIPU CO3/ITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

— (¢opmHupoBaTh HAYYHBI THUI MBIIUICHHUSA, BIAJACTh HAYYHOH TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

— CTaBUTh U (POPMYyIUpPOBaTH COOCTBEHHBbIE 3a7]aui B 00pa30BaTeIbHON J1€ATEIbHOCTH
Y )KM3HEHHBIX CUTYalLUsIX;

— BBIABIIATh NPUYMHHO-CJIEJACTBEHHbBIE CBSI3M M AKTyaJU3UpOBaTh 3a/1ayy, BbIJIBUIaTh
TUIOTE3Y €€ pelIeHUs, HAXOJAUTb apTyMEHTHI JJI 1I0Ka3aTelIbCTBAa CBOUX YTBEPKICHUIA,
3a/1aBaTh

napaMeTpbl U KpUTEPUH PELICHUS;



— aHaJIM3MPOBATh IOJIyYEHHBIE B XOJ€ PEIICHUs 3aJauyd pPe3yJbTaTbl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBINA ONBIT;

— OCYIIECTBJIATH LI€JeHANPAaBIECHHBIA TOUCK MEPeHoca CPEeACTB U CIOCOOOB JIEHCTBUS
B IPO(eCCUOHAIIBHYIO CpeNy;

— yMEThb MEpPEHOCUTh 3HaHWS B II03HABATEJIBHYI0O U MPAKTHYECKYIO 00JacTH
KU3HEAEATEIbHOCTH;

— YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

— BBIJIBUTaTh HOBBIE MJIEU, IpeiaraTb OpUrHHAIBHBIE MOJX0bl U PEIICHUS; CTAaBUTh
npo0OJIEMBI U 331a4H, JOMYCKAIOIUE aIbTEPHATUBHBIE PEIICHMUS;

3) Oeticmsus no pabome ¢ ungopmayueti.

— OPUEHTHPOBATHCA B PA3IMYHBIX HCTOUYHUKAX HH(OPMaALUIH

(TekcTe yuyeOHOro mOCOOMs, HAyYHO-TIONMYJAPHOM JHUTEpaType, OHOJOTHYECKUX
CIOBapsX M CIPAaBOYHUKAX, KOMIBIOTEpHBIX Oa3zax JaHHbIX, B VHTepHere),
aHAJM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUIOB U (POPM IMpenCTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (popMynUpOBaTH 3aIPOCHI U TPUMEHSTH Pa3INYHbIE METO/IbI

IpU MOUCKE U O0TOOpe Ouosiornyeckor MH(pOpManuy, HEOOXOTUMON ISl BBIMOIHEHUS
yueOHBIX 3a/1a4;

— mpuoOpeTarb  ONBIT  HUCHOJB30BAHMS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYpy AaKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX
MIOUCKOBBIX CHCTEM;

— CaMOCTOSATENIBHO BBIOMPATH ONTHUMAJIbHYIO (DOPMY MHPEICTaBIEHUS OHOJIOTHYECKOU
uH(popManuu (cxembl, rpaduKH, JUarpaMMbl, TaOJINLIbI, PUCYHKH U JIp.);

— HCIIOJIb30BAaTh HAYYHBIM S3bIK B KaueCTBE CPEJCTBa MpH paboTe ¢ OHOIOTHYECKOU
uHpOpMalMen: TPUMEHATh XUMUYECKHE,

dbu3nUecKkue W MaTeMaTHMYeCKUe 3HAaKW U CHUMBOJBL, (opmyinbl, abOpeBHATYpY,
HOMEHKJIATYpY, MCHOJIb30BaTh U MPEeoOpPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJIsJHOCTH;

— BJIQJICTh HAaBBIKAMU PACIIO3HABAHMS U 3aIIUTHI HHPOpMaIUH,

MH(OPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgiajeHne yHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

1) oowenue:

— OCYLIECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax *U3HU; aKTUBHO y4acTBOBATh B
JMAJIOTe WU TUCKYCCHH IO CYLIECTBY

oOcyxaaemMoil Tembl (yMEHUE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBaTh  CYXKJIEHUS
OTHOCHUTENIHHO BBITIOJTHEHUS MIpeijiaraeMon 3a-
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JIa4M, YYUTHIBATh UHTEPECHI U COTTIACOBAHHOCTD MO3ULIUI

JPYTMX YYaCTHUKOB JUAJIOra WU IUCKYCCUN);

— pacno3HaBaTh HeBepOalbHbIE CPECTBA OOIICHHS, TOHUMATh 3HAYEHHUE COLIMAIBLHBIX
3HAKOB, IPEANOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTyallUd; YMEThb CMSATYaTh
KOH(JIUKTHI U BECTH IEPETOBOPHI;

— BIAACTh paA3IUYHBIMU CHOCOOAMHM OOIIEHHS W B3aUMOJACHCTBHS; MOHHUMATh
HaMEPEHHUsI IPYTUX JIIOJCH, MPOSIBISTh YBAKUTEIHLHOE OTHOILLIEHUE K COOECeIHUKY U B
KOPPEKTHOH (opMe POpMYIHPOBATH CBOM BO3PAKEHUS;



— Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) coemecmHas 0essmelbHOCMb .

— MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON ¥ MHAUBUAYAIbHONH pabOTHI
IpU petieHuH OMOJIOrHYecKoi MpoodIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHECHHS
IrPYNIOBBIX (POPM B3aUMOJICHCTBHUSA MIPU PELIEHUU YUEOHOH 3a1auH;

— BBIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JIEUCTBUM, C y4ETOM OOLIUX UHTEPECOB
Y BO3MOYKHOCTEN KaXKJI0r0 Yi€Ha KOJUIEKTUBA;

— INPUHHAMATH LIEJIb COBMECTHOM AEATEIBHOCTH, OPTaHN30BbIBATH

U KOOPAUMHUPOBATH JEUCTBHUS MO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JCHCTBUM,
pacupeneisTh poid € y4€TOM MHEHMH YYacTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

— OLCHMBATh KA4E€CTBO CBOETO BKJIAJAa M BKJIAJa KaXJOTO YYaCTHUKA KOMAaHIbI B
o01uit pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

— TpexajaraTb HOBBIE IIPOEKThl, OLEHMBaTh UAEU C IMO3UIUM HOBU3HBI,
OPUTHHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

— OCYUIIECTBJISITh MO3UTHBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYyalUAX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBiajieHHe YHUBEPCAJIBLHBIMH PEryJATUBHBIMH J1€iiCTBUSIMH:

1) camoopeanuzayus:

— HCIIOJIb30BaTh OWOJIOTHMYECKHE 3HAHUS I BBISIBICHHUS MPOOJIEM U MX PEIICHUs B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

— BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIE€NIEBBIC U CMBICIOBBIE YCTAaHOBKH B
CBOMX JICMCTBUSAX M MOCTYIKAaX IO OTHOILIECHHIO K )KUBOW MPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOILIUX;

— CaMOCTOSATENIbHO OCYILECTBIISITh IO3HABATEIbHYIO JESTEIbHOCTb, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIUPOBAThH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIBHOMN
JEATEIbHOCTU U KU3HEHHBIX CUTYalUAX;

— CaMOCTOSITEJILHO COCTaBIIATH IUIAH PEIICHUS TPOOJIEMBI C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOUTECHUIT;

— J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM;

— pacHMpsATh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX

MPEANOYTEHHH;

— JleTlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pELICHHUE;

— OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

— cnocoOCcTBOBaTh (HOPMUPOBAHUIO U TMPOSBICHHUIO HIUPOKOW JPYAUIIMU B Pa3HBIX
0051acTAX 3HAHWM, TMOCTOSHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIM M KYJbTYPHBIH
YPOBEHB;

2) camokonmponw:

— JaBaTh OILIGHKY HOBBIM CHUTYyallusiIM, BHOCHUTh KOPPEKTUBBI B JEATCIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LETSM;

— BIIQJICTh HaBBIKAMH IIO3HABATEILHON pediekcnn Kak OCO3HAHUS COBEPIIAEMBIX
JIEICTBUN U MBICIIUTEIBHBIX MPOLECCOB,

WX pe3yJabTaTOB W OCHOBAaHHWM; HCIOJIb30BaTh MNPUEMBI pediekcun ajis OIEHKH
CUTYaIlld, BEIOOpA BEPHOTO PEIICHUS;

— YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKEHUIO;



— MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB JIEATEIbHOCTH;
3) npunamue cebs u Opyeux:
— NPUHUMATH ce0s, TOHUMAasi CBOU HEJIOCTATKH U JIOCTOMHCTBA;
— MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATHU3E PE3yJIbTAaTOB JIEATEILHOCTH;
— MPU3HABaTh CBOE MPABO U MPABO APYIHX HA OLINOKH;
— pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro
YyeloBeKa
MNPEIMETHBIE PE3YJIBTATHBI (10-11 kiaccs)
[IpeameTHbIe pe3ynbTaThl OCBOCHUS COJIepKaHUs yueOHOTO npeamera «buonorus»
Ha YIIyOJN€HHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha obOecrmedeHue MNpoGUILHOrO OO0y4YeHUSs
CTapIIEKIACCHUKOB Onosoruu. OHM BKIIOYAIOT: crienuduyeckue Uit OM0JIOTMH Hay4YHbIe
3HaHHUA, YMEHUS U CHOCOOBl JEHCTBUH MO OCBOEHHUIO, WHTEPHpETaluu U
npeoOpa3oBaHUIO0 3HAHUM, BUJABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBBIX 3HAHUU M HX
NPUMEHEHHUIO B PA3lIMYHBIX Y4YEOHBIX, a TaKkKe B PEaNbHBIX >KM3HEHHBIX CHUTYaIlHUSIX
[IpenMeTHbIE pe3yabTaThl IPEICTABIEHBI 110 TOaM H3yUCHUS.

HPE/IMETHBIE PE3YJBbTATDBI 10 KJIACCAM:

10 KJIACC

[IpenMeTHbIe pe3ylnbTaThl OCBOCHUS yueOHOro mpenMera «buomorus» mOIKHBI
OTpaXkaTh:

1) chopmMHupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUH B

CUCTEME HAy4YHOTO 3HAHUsl €CTECTBEHHBIX HAyK, B (DOPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa ¥ HAy4YHOTO MHPOBO33PEHHUSA, O BKJIAJC
POCCHICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUONOTUH; () YHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl PELLICHUs )KU3HEHHBIX 3a]1a4;

2) BIIaJicHUC CHCTEMOH OHOJIOTMYECKHMX 3HAHHWM, KOTOpas  BKJIIOYAcCT:
OCHOBOTIOJIATaloNIe OUOJOTUYECKHE TEPMHUHBI U TOHATHUS (KM3Hb, KJIETKA, OPTaHM3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYISINSA, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTb,
U3MEHUYUBOCTh, POCT M pPa3BUTHUE); OHOJIIOTMYECKHE Teopuu (KiIeTouHas Teopus T
[[Iganna, M Ilneiinena, P BupxoBa; XxpoMocoMHass TeOpUs HACIEACTBEHHOCTH T
Moprana); yuenuss (H U BaBunoBa — o 1eHTpax MHOrooOpasusi U MPOUCXOKIACHUS
KyJIbTYPHBIX pACTeHHi); 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TIEPBOTO MMOKOJICHUS,
paculeruieHusi, YWUCTOThl raMeT, HEe3aBUCMMOro HacieaoBanus [ MeHngens;
TOMOJIOTHYECKUX pAOB B HacneAcTBeHHOW u3MeHunBocth H W BaBuiosa); npuHIUIIBI
(KOMIIIIEMEHTAapHOCTH);

3) BIaJCHUWE OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHMS, HCIOIb3yeMbIX B
OMOJIOTMUECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCaHUE, U3MEpEeHue, HabII0CHHE,
HKCIIEPUMEHT);

4) yMeHHE BBIJICISTH CYIICCTBCHHBIC MPU3HAKH: BUPYCOB, KJICTOK MPOKAPUOT U
DYKApUOT; OJHOKIIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHCIIE OaKTEPHIiA,
rpu0OB, pacTEHU, >KMBOTHBIX W YEJOBEKAa; CTPOCHHS OPraHOB W CHUCTEM OPraHOB
pacTeHUl, >KUBOTHBIX, YEJIOBEKA; MPOLECCOB >XHU3HEACATENbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pPAaCTCHH, >KMBOTHBIX W YEJIOBEKAa; OMOJIOTMUECKHUX IPOIIECCOB: OOMEHa
BeulecTB  (MeTabonM3M), TMpeBpalleHus JHEpruu, OpoKeHus, aBTOTPO(QHOrO U
reTepoTpoHOTO THUIOB MUTAHUSA, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo03a,
ramMeToreHe3a, AMOpUOTEHEe3a, MOCTIMOPHOHAILHOTO  Pa3BUTHS, PA3MHOKCHUS,



WHAUBUAYAJIbHOTO Ppa3BUTHS opraHu3Ma (OHTOr€He3a), B3aWMOJCHUCTBHUS TE€HOB,
reTepo3nca; UCKYCCTBEHHOTO 0TO0PA;

5) YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXKIY OPTaHOMIAMHU KIETKH U UX
GYHKIUSMU, CTPOEHUEM KJIETOK Pa3HBIX TKAHEW M MX (PYHKUIUAMH;, MEXIY OpraHaMH U
CUCTEMaMHU OPraHOB y pPACTEHUM, KUBOTHBIX M YEJIOBEKAa M HMX (PYHKIUSAMHU; MEXKIY
CHUCTEMaMH OpPraHoOB M WX (YHKIUSIMH, MEXAYy 3TamaMd OoOMEHa BEIIECTB; dTalaMu
KJIETOYHOTO UHWKIJIA M JKU3HEHHBIX IMKJIOB OPraHU3MOB; 3TalnaMH 3MOPHOHAIBHOTO
Pa3BUTHSI; TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIIOM U (aKTOpaMH cpeiibl OOUTAHUS;

6) yMeHHuE BBISBIATH OTIMYUTEIIBHBIC MPH3HAKU JKMBBIX CHCTEM, B TOM YHCJIC
pPaCTCHHIA, )KUBOTHBIX M YEIIOBEKA;

7) yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTyYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJIi JOKa3aTelbCTBa POJCTBA OPraHU3MOB pPAa3HBIX
CUCTEMATHYECKUX TPYIII;

8) yMeHue periath OMOJIOTUYECKUE 3aaud; BBISIBIATH HMPUYMHHO-CIICACTBEHHBIC
CBSI3M MEX]y HCCIEeIyeMbIMA OHOJIOTUYECKUMH TMPOIIECCAMH U SIBJICHHUSIMH; JIeJIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWUY TIOJTYYEHHBIX PE3yIbTaTOB;

9) yMecHHE BBINIOJHATH JIAOOPATOPHBIE M MpPAKTHYECKUE pabOThI, COOJIOIATh
npaBujia IpH paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000pPYIOBaHUEM;

10) ymeHHWE BBIOBUTATh THUIOTE3bl, NPOBEPATh HMX OAKCIECPUMEHTAIBHBIMU
cpenctBamu, (GOPMYyIUPYS IETb  HCCICAOBAHUS, aHAIM3UPOBATH  IOJIYUYCHHBIC
pe3yNbTaThl U JIENATh BHIBOIBL;

11) ymeHuwe yd4acTBOBaThb B y4eOHO-HMCCJICIOBATEILCKOH paboTe 1o OHOJIOrHH,
HKOJIOTUH ¥ MEJHUIIMHE, IPOBOINMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIHMIHO
NPEICTABIIATH MOTYICHHBIE PE3YIbTaThl HA YICHUYECKUX KOH(PEPEHITUIX;

12) yMcHHE OIICHMBATh STHUYECKHE AaCIEKThl COBPEMCHHBIX HCCIICIOBAaHUN B
oOnactu OMOJNOTMM U METUIMHBI (KIOHUPOBAaHHE, UCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaNpaBJICHHOE W3MEHEHHE TEeHOMA M CO3/IaHWE TPAHCTEHHBIX OPTaHM3MOB);

13) yMeHHe OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiei mnpodeccruoHaIbHOMN
NESTENBHOCTH B 00NacT OWOJIOTUM, MEAWIMHBI, OWOTEXHOJOTHH, BETEPUHAPHH,
CEIIbCKOTO  XO3SHCTBA, MHINEBOH MPOMBIIUICHHOCTH; YIIYONIATh MO3HABaTEIbHBIN
MHTEpEC, HANpaBJICHHbI HAa OCO3HAHHBIK BHIOOP COOTBETCTBYIOIIEW mpodeccuu u
NpOJOJDKEHHE  OMOJIOrMYecKoro  oOpa3oBaHMS B YUPSXKICHUSIX  CPEAHEro
npo¢eCCHOHAIILHOTO U BBICIIET0 00pa30BaHUsI.

11 KJIACC

[IpenMeTHbIE pe3yNbTaThl OCBOCHHUS Y4eOHOTO mpeamera «bBuOoOTHS TOTKHBI

OTpaKaTh:

1) chopMuUpOBaHHOCTh 3HAHUNH O MECTE€ U POJM OUOJIOTUM B CHUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAay4YHOMU
KApTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; B TO3HAHUU 3aKOHOB IIPUPOJbI U PELICHUN
HKOJIOTUYECKHUX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PEIICHUH BOMPOCOB PALMOHAIBLHOTO
NPUPOJIOIIONIE30BaHus; W B (OPMHUPOBAHWM IEHHOCTHOTO OTHOIICHUS K TPHPOJE,
oOLIECTBY, YENOBEKY; O BKJIaJ€ POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-OMOJOTOB B
pazBuTHe OWONIOTHM; (PYHKIMOHATBHOM TIpPaMOTHOCTH 4YeJOBEeKa JJisi  pelleHus
JKU3HEHHBIX 3a7a4;



2) yMeHHE BIQJETh CHCTEMOW OWOJOTMYECKHX 3HaHHH, KOTOpas BKIIIOYACT
OIpEJIEJIEHNs U IOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATA0IINX OMOJIOTMYECKUX TEPMUHOB U
MOHATUH (BUJ, 3KOCUCTEMA, Onocdepa); OMoIOrndecKre Teopruu (IBOIIOIIMOHHAS TEOPUS
Y JlapBuHa, cuHTeTHYECKask Teopus sBoimonnn); yuenus (A H CesepuoBa — o nyTsax u
HanpasieHusax sBomonun, B I Bepnanckoro — o 6uocdepe); 3akoHbI (F€eHETUYECKOTIO
paBHoBecus [x Xapau u B BaitnOepra; 3apozasimenoro cxonctsa K M bapa); npasuna
(muaumyma FO JInGuxa, 5KOJIOTMYECKOW NHpPaMUABI SHEPTUM); TUIIOTE3bl (FHIOTE3a
«vupa PHK» V I'unbepra);

3) yMeHHe BlIaJeTh OCHOBHBIMM METOJAaMU HAy4HOTO TMO3HAHUS, UCIIOIb3YEMbIMH B
OMOJIOTUUECKUX HMCCIICIOBAHUIX JKUBBIX OOBEKTOB M HKOCUCTEM (OIMHUCAaHUE, U3MEPEHUE,
HaOJIOJIEHUEe, OKCIEPUMEHT); CHNOCOOaMHM BBISBICHUS M OLCHKM aHTPOIMOTEHHBIX
W3MEHEHUH B PUPO/IE;

4) yMeHHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU: BUJIOB, OMOTCOIIEHO30B, SKOCHCTEM
u Ounochepsl; CTaOMIM3UPYIONIETO, ABMKYIIETO W  Pa3pbIBAIOIIETO €CTECTBEHHOTO
oTbopa; AJUIONATPUYECKOTO W CHUMIIATPUUYECKOTO BHUI000pa30BaHMS; BIUSHUS
JBIDKYIIUX CHJI SBOJIONMHM Ha T€HO(OH] MOMYJISINHN; TPUCIIOCOOICEHHOCTH OPTaHU3MOB
K cpele OOWTaHUS, YepeOBaHHs HANPABICHUN SBOIIOIUHU; KPYrOBOpOTa BELIECTB U
MOTOKA YHEPTUU B IKOCUCTEMAX;

5) YMCHHC YCTAaHABJIMBATh B3aMMOCBA3KM MCXKAY IIpoOncCcCaMH  3OBOJIFOINH;
ABMOKYIIUMH CHJIAMHW  aAHTPOIOICHE3d, KOMIIOHCHTAMU Pa3JIMYHbIX JKOCUCTEM H
HpI/ICHOCO6JIeHI/IHMI/I K HUM OpPraHHU3MOB;

6) yMeHHE  BBIABIATH  OTJIMYMTENBHBIC  NPU3HAKK  JKUBBIX  CHCTEM;
MPUCTIOCOOJIEHHOCTh BHAOB K Cpele OOWTaHWsd; aO0MOTHYECKUX ¢ OHMOTHYECKHX
KOMITOHEHTOB AKOCHCTEM; B3aUMOCBSI3€M OpPraHu3MOB B COOOIIECTBAX; aHTPOIMOTCHHBIX
W3MEHEHUHN B DKOCHUCTEMAaX CBOECH MECTHOCTHU;

7) yMEHHE WCIOJb30BaTh COOTBETCTBYIOIIUE AapPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY I JOKa3aTelbCTBAa pOJCTBA OPraHU3MOB PAa3HBIX
CHUCTEMaTHYECKUX TIpPYIMI;, B3aWMOCBSI3M OPraHU3MOB M CpeAbl OOWTaHMS; €IMHCTBA
YeJIOBEYECKUX pac; HEOOXOAUMOCTH COXpaHEHUsI MHOI000pasusi BUJIOB U 9KOCHUCTEM Kak
YCIJIOBUS COCYLIECTBOBAHMS IPUPOJIbI U YEIIOBEUECTBA;

8) ymeHue pemiaTh OHOJOTHYECKHE 3aaud; BBISABIATH MPUUMHHO-CIICICTBEHHBIC
CBSI3M MEX]y HCCIEyeMbIMA OMOJOTUYECKUMHU TMPOLIECCAMHU U SIBICHUSMH;, JeTaTh
BBIBOJIBI I POTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

9) yMmMeHHe BHINONHATH JAOOpATOpHBIE W NpPAKTHUECKUE paboTHI, COOIIOIATH
npaBuiia MpHu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

10) yMeHue BBIIBHraTh THIIOTE3bI, TMPOBEPATH HMX OIKCIEPUMEHTAIbHBIMU
cpeactBaMu, QopMynupys Iedb  WCCIACAOBaHUSA, aHAIU3UPOBATh  IOJTyYCHHBIC
pEe3yJIbTaThl U I€JIATh BBIBOJIBL;

11) ymeHume ydacTBOBaTh B y4eOHO-HCCIIEIOBATENbCKON paboTe Mo OHoioruwy,
HKOJIOTUH M MEJHUIIMHE, TPOBOIMMOMN Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOIUYHO
NPE/ICTABIIATH TOJTYYCHHBIE PE3YIbTaThl HA YICHUYECKUX KOH(PEPEHITUIX;



12) ymMeHHe OLIEHMBATh TUIOTE3bl U TEOPHH O MPOUCXOKIACHUU KHU3HH, YSJIOBEKA U
YEJIIOBEYECKUX pac, O NPHUYMHAX, TOCIACACTBUSAX U CIOCO0aX TMPEIOTBPAIICHUS
rJ1I00aTbHBIX U3MEHEHUM B Ouocdepe;

13) ymeHHME OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oymymied mpodecCHoHaTbHON
JESITETFHOCTH B 00JIACTH OWOJIOTHH, SKOJIOTHH, TMPUPOAOIOIB30BAHUS, MEIUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUHU, CEIIbCKOTO  XO3SIMCTBA, MHUIIEBOMN
NPOMBIIIJICHHOCTH, — YIUIYOJIATH  TO3HABATENbHBI  WHTEpEC, HAIpaBJICHHBIA  Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH Mpodeccur M MPOAOHKEHHE OMOIOTHYECKOTO
00pa30BaHuUs B YUPEIKACHUIX CPEIHETO MPOPECCHOHATBHOTO M BBICIIETO 00pa30BaHU.



TEMATUYECKUM IIJIAH

10 KJIACC
KoauvecTBo yacos
e n JIEKTPOHHbIE
B HaumeHoBaHue pa3aesioB H TeM paKThieckue (ungposBbie)
n/ Bcer KoHTpoJibHbIe H
NMPorpamMmabl o0pa3oBaTeJibHbIE
I 0 padoThI JabopaTopHble
pecypcsbl
padoThI
Tema 1. buoJsiorus kKak HayKka
11 f;f?;?;{ﬁi?g H;I:leglaﬂ HayKa i Kax qacth 1 0 0 https://infourok.ru/bibliote
' p H ka/biologija
Htoro 1 0 0
Tema 2. )KuBble cUCTEMBI U X H3YUYE€HHE
JKuBbIE cHCTEMBI M X CBOWCTBA https://infourok.ru/bibliot
2.1 1 0 0 TP
eka/biologija
YpoBHEBast OpraHu3aliysi >KMBbIX CUCTEM https://videouroki.net/vide
2.2 P P H 1 0 1 o/biologia/10-class/
Hroro 2
Tema 3. BuoJiorusi KjieTku
" https://infourok.ru/bibliote
31 CTOpUSI OTKPBITUS U U3YyUYEHHUSI KIETKHU. 1 0 0 wa/biologiia
' KneTounas Teopus Ka/biologija
Metoasl MOJEKYISPHOM U KIETOYHON https://infourok.ru/bibliote
3.2 ononoruu 1 1 1 ka/biologija
Hroro 2



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Tema 4. XuMu4yeckasi OpraHu3amnus KJIeTKu

XUMHUYECKUI COCTaB KICTKU. Boga u MUHEpaIbHbIC https://infourok.ru/bibliote
4.1 BEIECTBA 2 ka/biologija
4.2 OpraHuyeckre BeIecTBaKICTKH — OCJIKU 2 https://infourok.ru/bibliote
ka/biologija
43 Opranuyeckue BEIIECTBAaKIETKU — YIJI€BO/IbI 1
Opranvyeckue BeUeCTBaKIETKU — JIUITHIbI https://infourok.ru/bibliote
4.4 1 ka/biologija
HyxneunoBbie kucnotsl. CTpoeHue u pyHKIU https://infourok.ru/bibliote
4.5 JIHK, PHK, AT® 3 ka/biologija
MeTOMbI CTPYKTYPHOH GHONOMHI https://infourok.ru/bibliote
4.6 PYIIYP 1 ka/biologija
Hroro 10
Tema 5. Ctpoenne u pyHKuuM KieTkH (8 1)
Tune! kiaetok. [Tpokapu oTUYECKas KIIETKa 1 https://resh.edu.ru/subject
5.1 15110/
CTpoeHue SyKapHOTHIECKOM KICTKH. https://infourok.ru/bibliot
5.2 [ToBepXHOCTHBIN anmnapar KJICTKU 2 eka/biologija
53 [{uTormazma u e€ opraHOU/IbI 5 https://resh.edu.ru/subject
. /5/10/
https://infourok.ru/bibliote
5.4 HememOpaHHble OpraHOu bl KIETKH 1 ka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Crtpoenue u GyHKIIUU sIpa

https://infourok.ru/bibliote

55 1 ka/biologija
5.6 = CpaBHHUTENbHAS XapaKTEPUCTUKA KICTOK DYKAPHOT 1
Utoro 8
Tema 6. OOMeH BellecTB M MPeBpallleHHe YJHEPTHH B KJIeTKe
https://infourok.ru/bibliote
OOmMmeH BemecTB — METadoIU3M i .
6.1 3 ka/biologija
. https://infourok.ru/bibliote
ABToTpOo(HBIIi THII 0OMeHa BeiecTB. DoTOCHHTE3. . I,
6.2 2 ka/biologija
ABTOTpO(dHBII THIT 0OMEHA BEIIeCTB. XEMOCUHTE3 https://infourok.ru/bibliote
6.3 1 ka/biologija
DHepreTHYeckuii 0OMEH — JIMCCUMUIISIIHSI https://infourok.ru/bibliote
6.4 3 ka/biologija
Hroro 9

Tema 7. HacaencrBenHass mHopmManusi U peaju3aunus

e€ B KJeTKe

71 Peaknun MaTpu4HOro cuHTE3a

https://infourok.ru/bibliote

2 ka/biologija
Cuttrres Genka https://infourok.ru/bibliote
7.2 2 ka/biologija
https://infourok.ru/bibliote
73 MexaHI/ISMBI 3Kcnpeccym TCHOB 2

ka/biologija



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

7.4

OcHoBsl Bupycosioruu. Madopmanmonnas
ononorus

https://infourok.ru/bibliote
ka/biologija

Htoro

Tema 8. JKu3HEeHHBII HUKJI KJIETKH

8.1 | Kv3HEeHHBIN LHUKIKICTKA https:/ iE;‘;)bl!f?k-fH/ bibliot
e 1010d1]a
Martpuunsiii cuaTe3 JIHK. XpomMocombl https://videouroki.net/vide
8.2 o/biologia/10-class/
JleeH e KIeTKH — MUTO3 | https://videouroki.net/vide
8.3 o/biologia/10-class/
8.4 Perynsmus ;kM3HEHHOTO [IUKJIIA KIETOK https://infourok.ru/bibliot
' eka/biologija
Htoro

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

9.1

Opranusm Kak eHHOE 11e710€

https://infourok.ru/bibliote

9.2 TxaHu pacTeHUiA
TKaHM )KMBOTHBIX M YEJIOBEKA https://resh.edu.ru/subject
9.3 | /5/10/
Oprasibr. CHCTeME Opratos https://resh.edu.ru/subject/
9.4 5/10/
https://resh.edu.ru/subject/
9.5 | Omopa Tena opraHu3mMoB 5/10/
https://resh.edu.ru/subject/
9.6 | JIBWKeHHE OPraHU3MOB 5/10/



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/
9.7 Iluranue opraHu3MOB 2 5/10/
https://resh.edu.ru/subject/
9.8  lpixaHue OpraHu3MoB 2 5/10/
TPAHCIOPT BEIIECTE Y OPLAHHIMOB https://resh.edu.ru/subject/
9.9 ' pauciop yop 2 5/10/
BBUICICHIC V ODFAHHIMOB https://resh.edu.ru/subject/
9.10 yop 1 5/10/
| https://resh.edu.ru/subject/
9.11 3ammra y opranu3MoB 2 5/10/
912 Pa3apaxuMoCTh U peryJisuus y OpraHu3MoB 2 https://infourok.ru/bibliot
' eka/biologija
Uroro 17
Tema 10. PazMHoOKeHHe M Pa3BUTHE OPraHU3MOB
DODMEL DASMHOKEHIS ODIAHIIMOB https://videouroki.net/vide
10.1 PMBID p 1 o/biologia/10-class/
https://videouroki.net/vide
10.2 | TlomoBoe pazmHOXeHue. Meiio3 2 o/biologia/10-class/
I'ametorenes. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX https://infourok.ru/bibliote
10.3 | knerox 1 ka/biologija
NHnuBuayanbHOE pa3BUTHE OPraHU3MOB — https://infourok.ru/bibliote
10.4 | ourorenes 2

ka/biologija



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

https://infourok.ru/bibliote

Poct u pa3zBuTHE )KUBOTHBIX . .
10.5 1 ka/biologija

PaAMIOKEHHE H DE3EHTHe DACTEHH https://infourok.ru/bibliote
10.6 P P 1 ka/biologija
Htoro 8

Tema 11. N'eHeTMka — HayKa 0 HACJEJICTBEHHOCTH U M3MEHUYHUBOCTH OPraHU3MOB

Hcropus ctaHOBIIEHUS U pa3BUTUS TEHETUKH KaK https://infourok.ru/bibliote

11.1 | naykm 1 ka/biologija
https://videouroki.net/vide

11.2 OCHOBHBIE TTIOHATHS U CHMBOJIBI TSHETUKH 1 o/biologia/10-class/
Hroro 2
Tema 12. 3aKOHOMEpPHOCTH HACJEACTBEHHOCTH

3aKOHOMEPHOCTH HACJIEI0OBaHHS TPU3HAKOB. https://videouroki.net/video
12.1 | MoHOruOpHIHOE CKPENIMBAHIE 2 /biologia/10-class/

AHanusupyrolee ckpemusanue. Henomnxoe https://resh.edu.ru/subject/5
12.2 | nmoMuHHpOBaHHE 1 10/

| SO —— https://resh.edu.ru/subject/5
12.3 PHIHOE el 2 110/

CueruieHHOE Hacjel0BaHUE PU3HAKOB. https://resh.edu.ru/subject/5
12.4 | XpomocoMmHas TeOpHs HACIIEACTBEHHOCTH 2 10/
125 | Temersxa moxa 1 https://resh.edu.ru/subject/5



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

TI'enoTun Kak LeJI0CTHAS CHCTEMa

110/

https://resh.edu.ru/subject/5

12.6 2 110/
Hroro 10
Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH
13.1 M3MeHUYMBOCTD MPU3HAKOB. 1 httpS://Vl(/:ibep lilrokl'/net/VIde
' Bunnl n3smMenunBoctH o/brologial
13.2 MonudukarmonHas U3MEHIHBOCTh 2
T'eHoTHIIMYECKAA N3MEHYNBOCTD. https://resh.edu.ru/subject/
13.3 | KomOuHAaTHUBHAS U3MEHYUBOCTD 1 5/10/
13.4 MyTtanroHHas ”3MEHYUBOCTh. 3AKOHOMEPHOCTHU 2 httpS://l’eShS.(}:‘]C-igl.ru/SUbleCt/
' MYTaIllMOHHOTO MPOLEecca. JMUTEHETUKA =
Htoro 6
Tema 14. I'eHeTHKA YeJI0BEKA
T'enetnka demoBeka. MeToABI METUITMHCKON
141 Tenernin https://videouroki.net/vid
' eo/biologia/10-class/
Utoro 3
Tema 15. Cenekuusi opranu3mMoB
OCHOBHELS HTOHATHA CeNeKLI https://infourok.ru/bibliote
15.1 t 1 ka/biologija



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Mertoabl ceneKMoHHON paboThl. CoxpaHeHHE,

https://infourok.ru/bibliote

15,0 | H3YUCHHE M HCIIOIL30BAHHE IEHETHIECKNX 3 0 3 ka/biologija
' pecypcoB
Hroro 4
Tema 16. buorexHnosiorust u cuHreTnveckas ouosorus (5 4.)
161 E“g;zg"f;’;"‘ KAt fayka i o1pacis . 0 3 https://infourok.ru/bibliot
| TPOMSEOA eka/biologija
OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM 0 https://videouroki.net/vide
16.2 | Ouonoruu 1 0 o/biologia/10-class/
XpOMOCOMHas ¥ T€HHAS! HHKEHEPHSI 0 https://videouroki.net/vide
16.3| P P 1 0 o/biologia/10-class/
Me IHIHECKHE GHOTEXHOMOrHI 0 https://videouroki.net/vide
16.4 2 1 o/biologia/10-class/
Hroro 102
[IpakTuyeckue paboTh 12 0 0
JlaGoparopasbie pabOTHI 22 0 0
HToroBbie KOHTPOJIBLHBIE PAOOTHI 9 0 0
IToaroroBka u 3amuTa NIPOEKTOB 1 0 0
Pe3epBHbIe ypoku 1 0 0
OBUIEE KOJIMYECTBO YACOB I1O 102 9 34

I[TPOTPAMME



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

11 KJIACC

KosmuecTBo 4acos
JIEKTPOHHbIE
No H IIpakTHyeckue (undporbie)
n/n AUMCHOBAHHE pPa3ae/ioB U TEM IPOrpaMmMmabl Beero KQHTpo,)]],H],Ie u OﬁpaSOBaTeﬂbeIe
padoThI JadopaTropHble
pecypchl
padoThI
Tema 1. 3aposkneHue U pa3BUTHE YBOJTIONHOHHBIX MPEICTABJIEHU B OM0JOTHH
11 OposrornonHas teopus Y. JlapsuHa 1 0 0 https://resh.edu.ru/subject/5/11/
JIBHOKYIIIME CHITBI ABOJTIOLIMH BUIOB 110 Y. JlapBuHY 0 0 https://resh.edu.ru/subject/5/11/
1.2 2
13 dopMuUpOBaHHE CUHTETHYCCKON TEOPHUU IBOJIIOLIUN 1 0 0 https://resh.edu.ru/subject/5/11/
Hroro 4
Tema 2. Mukpo3sBosaonus 4 eé¢ pe3yabTaThl

DTarbl SBOIOIIMOHHOTO MPoIlecca: MUKPOIBOIIOIUS 0 https://infourok.ru/biblioteka/bi
21 U MakposBouronus. [lomynsius — sneMeHTapHast 3 1 ologija

€IMHHIIA SBOJTIOIIH

neMeHTapHbIe (paKTOPbI SBOIOLHH 0 0 https://infourok.ru/biblioteka/bi
2.2 3 ologija

ECTeCTBeHHDIIT 0TOOP — HAMPaBIISIOLIHIT 0 0 https://infourok.ru/biblioteka/bi
2.3 | daxrop sBomonnn 2 ologija

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yabTatT 0 2 https://infourok.ru/biblioteka/bi
2.4 MHKPOIBOJTIOIMH 3 ologija



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Bun, ero kpurepuu u CTpykTypa

https://infourok.ru/biblioteka/bi

2.5 2 ologija
Bugoobpa3oBanue Kak pe3ylbTaT MUKPOIBOJIOIIUH. https://infourok.ru/biblioteka/bi
26 CBs13b MUKPO3BOIIOIIUT 2 ologija
' U SMHICMUOJIOTHH
Hroro 15
Tema 3. Makpo3BoJsouus U eé pe3yibTaThl
MaxponsBodmronust. [laneonronornueckue https://resh.edu.ru/subject/5/11/
31 METO/IbI H3yUIEHUS SBOJFOIIUN 2
3.2 Buoreorpaduyeckre METO bl H3yUCHUS IBOJTIOIIUH 5 https://resh.edu.ru/subject/5/11/
DOMOPHOJIOTHYECKUE B CPABHUTEIIBHO- 2 https://resh.edu.ru/subject/5/11/
3.3 mopdomornueckie METOIbI H3yUEHHUSs SBOTIOINN
OG11Ise 3aKOHOMEPHOCTH SBOJTIOTHH 2 https://infourok.r_g/bibIioteka/bi
3.4 ologija
Hroro 8
Tema 4. IlpoucxoskaeHne ¥ pa3BUTHE KH3HH HA 3eMJie
https://videouroki.net/video/biologi
I'urore3sl BOSHUKHOBEHHS KU3HU Ha 3emite
4.1 2 a/
. https://videouroki.net/video/biologi
42 OCHOBHBI€ 3TaIlbl HEOPTaHUYECKOM IBOITIOIMH 2 o
.. 2 https://videouroki.net/video/biologi
43 Hcropust 3eMiIr U METOIBI €€ H3yUEHHSI N



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

1 https://videouroki.net/video/biologi
4.4 HauansHble 3Tarbl OpraHHYECKON SBOJOMN a/
OBOIIOLUS DYKAPUOT 1 https://videouroki.net/video/biologi
4.5 a/
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO MUPa 2 https://infourok.ru/biblioteka/bi
4.6 ologija
OCHOBHBbIE ATAIlbl YBOJOIMU )KHUBOTHOT'O MUpa 2 https://infourok.ru/biblioteka/bi
4.7 ologija
PasBuTHE XKU3HH Ha 3eMiIe 3 https://infourok.ru/biblioteka/bi
4.8 ologija
CoBpeMeHHas CHCTeMa OPraHUYECKOr0 MUPa 2 https://infourok.ru/biblioteka/bi
4.9 ologija
Hroro 17
Tema S. IIponcxoxkneHue 4ej0oBeKa — AHTPOINOIEHe3
AHTPOIIONOTHS — HAyKa O YeNOBEKe 1 https://infourok.ru/biblioteka/bi
5.1 ologija
PasBuTHe npencTaBIeHN O IPOUCXOKICHUH 1 https://infourok.ru/antropogenez-
eIOBEKA razvitie-vzglyadov-na-
5.2 proishozhdenie-cheloveka-
3312562.html
MecTo YenoBeKa B CHCTEME OPTaHUIECKOTO MUPa 2 https://infourok.ru/biblioteka/bi
5.3 ologija



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
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https://infourok.ru/biblioteka/biologija
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https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

5.4

JBwxymue cuiibl (pakTopsl) aHTPOIIOTeHE3a

https://infourok.ru/biblioteka/bi
ologija

9.5

OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

https://infourok.ru/biblioteka/bi
ologija

5.6

DBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

https://infourok.ru/biblioteka/bi
ologija

5.7

YenoBeueckue pachbl. Me)KI[I/ICI_[I/IHJ'II/IHapHLIe
MCTO/JIbl aHTPOIIOJIOTUHA

Hroro

12

https://infourok.ru/biblioteka/bi
ologija

TEMA 6. 9KOJIOTUSA — HAYKA O BBAUMOOTHOIIEHUAX OPTAHU3MOB 1 HAJOPI'AHU3MEHHBIX CUCTEM C

OKPYKAIOIIEN CPEJON
3aposKIeHHE 1 PA3BHTHE YKOTOTHH 1 http://www.myshared.ru/slide/2
6.1 03342/
MeToabl DKOIOTHH. 3HAYEHUE DKOJIOTHUECKUX 2 https:// infourolk.r_g/ biblioteka/bi
ologija
6.2  suanmii JIJIs YeJIoBeKa
Hroro 3
TEMA 7. OPTAHU3MbI U CPEJJA OBUTAHUASA
https://videouroki.net/video/biologi
7.1 al
' DKOJIOTHYECKHE (PaKTOPBI 1



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
http://www.myshared.ru/slide/203342/
http://www.myshared.ru/slide/203342/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

AbGuotnueckue ¢pakTopbl. CBET KaK IKOJIOTHUECKUN

https://videouroki.net/video/biologi

1.2 pakrop a/
A6uornueckue haxropsl. Temmeparypa Kak https://videouroki.net/video/biologi
7.3 sKonornyeckuii pakrop al
A6uotraeckue GakTopsl. BIaKHOCTD Kak https://videouroki.net/video/biologi
7.4 | sronormueckuii pakTop a/
https://videouroki.net/video/biologi
Cpenpl 0OuTaHusI OPraHU3MOB
BHOIOrHYECKHE PUTMBL https://videouroki.net/video/biologi
7.6 al
JKusnennsie (hOPMbIOPraHU3MOB https://videouroki.net/video/biologi
7.7 al
buotnueckue axropsl https://videouroki.net/video/biologi
7.8 al
Hroro

TEMA 8. 3KOJIOT' sl BUIOB ¥ MO ISAIUI

DKOJIOTHYECKUE XAPaAKTCPUCTUKU ITONYJIAINA

https://videouroki.net/video/biologi

8.1 a/
DKOJIOTHY€ECKasi CTPYKTypa MOMYJIALUH. https://videouroki.net/video/biologi

8.2 JlnHaMuKa nomyisinuu U €€ perysanms a/

83 DKOJIOrHYecKast HUIIa BUIa http://www.myshared.ru/gsearc

h/?90=%D0%B1%D0%B8%D0



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

%BE%D0%BB%D0%BE%D0
%B3%D0%B8%D1%8F

Hroro

Tema 9. DK0J10rHs COO0MIECTB. IKOJOTHIECKHE CHCTEMBI

https://videouroki.net/video/biol
ogia/

http://www.myshared.ru/gsearc

h/?0=%D0%B1%D0%B8%D0

%BE%D0%BB%D0%BE%DO0

%B3%D0%B8%D1%8F

http://www.myshared.ru/gsearc

h/?0=%D0%B1%D0%B8%D0

%BE%D0%BB%D0%BE%D0

%B3%D0%B8%D1%8F

https://videouroki.net/video/biol

ogia/

https://multiurok.ru/files/bioghi
eotsienoz-ekosistiema.html

http://www.myshared.ru/gsearc
h/?q=%D0%B1%D0%B8%D0
%BE%D0%BB%D0%BE%D0
%B3%D0%B8%D1%8F

Coo011ecTBO OpraHu3MoOB — OUOIICHO3
9.1

Okocucrema
9.2

DKOJIOTUYECKUE MUPAMUJIbI
9.3

M3MeHeHus cooO11ecTB — CyKIECCUU
94

[TpupoaHbIe SKOCHCTEMBI
9.5

AHTpPOIIOT€HHBIE SKOCUCTEMBI (arpOIKOCUCTEMBI)
9.6
9.7 YpOodKOCHCTEMBL. DKOMOHUTOPUHT

http://www.myshared.ru/gsearc
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http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

h/?9=%D0%B1%D0%B8%D0
%BE%D0%BB%D0%BE%D0
%B3%D0%B8%D1%8F

Hroro 13
Tema 10. Buocdepa — riodajabHasi IKOCHCTEMA

Buocdepa. Ctpykrypa n cocra 6uocepsl 2 http://www.myshared.ru/slide/7
10.1 93569/

3aKOHOMEPHOCTH CYIIECTBOBAHUA OHOCHEPBI. 2 http://www.myshared.ru/slide/7
10.2 KpyroBopoTsl BeriecTs 93569/

3onanbHOCTh Guochepsl. OCHOBHBIE GHOMBI CYIIIH. 2 http://www.myshared.ru/slide/7
10.3  VcroitumBocTs 6uocheps 93569/
Hroro 6
Tema 11. YenoBek M OKpy:xawomasi cpeaa

BoszeiicTBre uenoBeka Ha 6ruochepy 2 https://videouroki.net/video/biol
111 ogia/

AHTPOIIOTEHHOE BO3IEHCTBHE HA PACTUTEIBHBIN 2 https:/ /videouroki.net/video/biol
112 y xuBoTHBIT Mup. OXpaHa IPUPOIBI ogia/

PalHOHAIBHOE PHPOIOIONB30BAHAE 1 2 https://videouroki.net/video/biol
11.3  ycroitunBoe pazBuTHE ogia/

Hroro 6



http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

[IpakTrueckue paboThI 16 0 0
JlaGopaTopHbie pabOThI 4 0 0
HToroBbie KOHTPOJILHBIE PAOOTHI 7 0 0
[ToaroToBka M 3ammuTa MPOESKTOB 2 0 0
PesepBHBIC ypoku 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 20




YYEBHO-METOJIMYECKOE OBECIHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* buonorus, 10 xnacc/ Ilaceunuk B.B., Kamenckwuii A.A., Pyomos A.M. u npyrue; mosu
penakuueii [Taceunuka B.B., Akinonepnoe obmectBo «M3aatenbetBo «IIpocBemenuey

* buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Pyono A.M. u npyrue; mos
penakuueii [Taceunuka B.B., Akinonepnoe obmectBo «M3aatenbetBo «IIpocBemienmey

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET

https://resh.edu.ru/subject/5/11/

https://videouroki.net/video/biologia/

http://www.myshared.ru/gsearch/?0=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%
D0%B3%D0%B8%D1%8F

https://videouroki.net/video/biologia/10-class/

https://infourok.ru/biblioteka/biologija

https://resh.edu.ru/subject/lesson/3827/start/118940/



https://resh.edu.ru/subject/5/11/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/
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