PABOYAS ITPOI'PAMMA
yueOHOro npeamera «buosorusi. YriryoJeHHbIH YPOBEHb)
st ooygaromuxcst 10 —11 kmaccos

MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuyebHomy mnpeamery "buonorus" (nmaisee - Ouojorus) Ha
ypOBHE cpeaHero oOiero obpasoBaHus pa3zpadboraHa Ha ocHoBe denepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @enepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buornorus» wu
OCHOBHBIX TOJIOKEeHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nonoxerussiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4aeMble Ha YIUIYOJIEHHOM YypOBHE, SIBISIIOTCS CIOCOOOM
muddepeHnmanu  00y4eHHsT Ha YpPOBHE CpeIHEro oomiero oOpa3oBaHus U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCHOHANTBHBIM U BRICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C TMpodopueHTaeil o0y4armmuXcss U CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIacTh HAayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUINHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HoMy nipeamety "buonorus” naér nmpeacTaBiaeHUE O ETH
U 3a/1auax u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriayOoa€HHOM YpOBHE,
ompejeNsieT 00s3arenbHOe  (MHBApMAHTHOE) TIPEIIMETHOE COJIEp)KaHHE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleieHue I0 Kiaccawm,
PEKOMEHJIyeT IOCJIEIOBAaTEIbHOCTh H3Y4YeHHUs Y4eOHOro MmaTepuaia C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM y4eOHOro Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH o0yuatomuxcs. B mporpamme mmo 6uonoruu peaan3oBaH
MPUHLUI IPEEMCTBEHHOCTHU C U3yYEHHEM OMOJIOTUU HAa YPOBHE OCHOBHOI'O OOILEr0O
oOpa3zoBaHus, Omaromaps dYeMmMy TMPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
MOCJIEAYIONIEE  pa3BUTHE OWOJIOTMYECKMX 3HAaHMH, OpPUEHTHPOBAHHBIX Ha
(GopMupoBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTUYECKOTO
MBILUICHUS, TIPEACTABICHUH 0 370pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHNE OEPEKHOTO
OTHOIIICHHS K OKPY’KaIOIIeH MPUPOTHOM cpee. B mporpamMe mo OHOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTUM YydeOHOro mnpeaMera «buojorus» B peanu3alnuu
tpedoBanuii ®I'OC COO K mIaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00yueHUs U B POPMHUPOBAHUN OCHOBHBIX BUAOB Y4EOHO-



MO3HABATEIBHON JEATEIbHOCTU OOYYalOUIMXCSl [0 OCBOEHUIO COJIEpIKaHUS
OMOJIOrMYEeCKOro 00pa3oBaHus HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHuUs.

VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpeIHEro oOliero oopa3zoBaHUs
3aBepiuaeT OMONIOrnueckoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH Ha PAaCIIUPEHHE
1 yriayOJieHne 3HaHUN 00y4YaroIIuXCs O )KUBOU MPUPOJIEC, OCHOBAX MOJICKYJIIPHOU U
KJIETOYHOUM OMOJ0TUM, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUCHUS U SKOJIOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJ€eHHOM YpOBHE
OPUECHTHPOBAHO HA TOATOTOBKY OOYYAIOIIMXCS K IMOCIEAYIONEMY MOJYYSHUIO
OMOJIOTMYECKOTO  O0pa3oBaHUsi B By3aX HM  OpraHuM3alusax  CpPEIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro CoJiep >KaHHs COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYCHUH  OOYHaIOMUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eJIOB OMOJOTHH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJNy4arOT pasButHe. Tak,
pacuiupeHbl U yriayOJieHbl OHWOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpPraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KH3HH,
JOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTHYECKHUE CBEJICHUSI TIPUKIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJB30BaTh KaK OPUEHTHUPHI ISl TOCJIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYUYEHHBIMU OOYYAIOUMMUCS TPH U3YYCHHUH
bu3uKu, XuMuU, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPTaHMYECKOTO MUpa Ha 3emiie,
COXpaHEeHUs OUOJIOTHYECKOT0 pa3HooOpasusi miuaHeThl. Tak, B 10 kmacce u3yyarorces
OCHOBBI MOJIEKYJIIPHOH W KIETOYHOW OHWOJIOTHH, SMOPHOJIOTHM W OHOJOTHUH
pPa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTHH U CHUHTETHYECKOW OHMOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUSA OO0ydYaromuxcss Mo OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3ydyaroTcs 3BOJTIONMOHHOE yUE€HUE, OCHOBBI
9KOJIOTHH M YYeHHe 0 Ouocdepe.

VYyeOnpiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
OOy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, TPUHITUIIOB W MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTSX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCHCTEMBI, O BBLIAIOMINXCS HAYYHBIX TOCTH)KCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX aACTIEKTaX OMOJOTMUECKUX 3HAHUU. JLJist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHWOJIOTMU Hapsay Cco
3HAUYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COJECpP>KaHUU MPOTPAMMBI



10 OMOJIOTUU TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHW CTAHOBJIEHUS U Pa3BUTHS
TOM WK MHOM 00J1aCTH OMOJIOT MU, BKJIAJJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJIOTUYECKUX U IKOJIOTHYECKHUX MPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJIcHUE  OOYy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETEeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNeNEHHONU 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOW C OWOJOrMed, Wih K BbIOOPY
y4eOHOr0 3aBe/IeHUs JIJIsl TPOJOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMUs.

Joctwxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOUIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOmyJsilus, BUA, OMOreo1eHos3, onocdepa); 0 BbIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAaHUSX B OMOJIOTUH;

O3HAaKOMJICHHE OOYy4YaloIIUXCSd C METOJAMM TO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOAaMU  OMOJOTMYECKUX HayK (MOJIGKYJISpHOM W
KJIETOYHOM OMOJIO0THHU, SMOPUOJIOTHH U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CEJICKIUH,
OMOTEXHOJIOTUM U CHUHTETUYECKON OWOJOTHH, MaleOHTOJOTUH, HKOJOTHH);
METOJIaMH CaMOCTOSITEIbHOTO TMPOBEACHUS OHOJOTUYECKUX HCCIIEOBAaHUN B
nabopatopun W B mpupone (HaOiwoAeHHe, HW3MEPEHHE, OKCIIEPUMEHT,
MOJICTTUPOBAHMUE);

OBJIaJicHHe OOYYarOIIMMUCS yMEHHUSMHU: CaMOCTOATENbHO HAaXOAWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M COLUMAIbHO-)KOHOMUYECKHUMH M  3KOJIOTMYECKUMHU
npobiieMaMu 4eJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH JEATENbHOCTH II0
OTHOLICHUIO K OKpY’)Karollle NPHUPOJHON cpele, COOCTBEHHOMY 3/0POBBIO H
3JIOPOBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KXU3HENEATECILHOCTH B UPE3BBIYAHBIX
CUTyallUsIX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y 00YUAIOMINXCS UHTEIIEKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
IIpOLIECCE 3HAKOMCTBA C  BBIJAIOIIMMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMM B OHMOJIOTHUH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJOrNYECKOT 0 UCCIIEI0BAHHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBaHUH,



pemieHus OWOJIOTUYECKUX 3aj]a4, MOJICIMPOBAHUS OHOIOTUYECKHUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTaHUE Y O0YJarONINXCS [IEHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYPhI MOBEACHUS B TIPUPOJIC; HMHTETPAITUH
€CTECTBCHHO-HAYyYHbIX 3HAHUM;

npuobpeTeHre  OOyYarOIMMHUCA  KOMIETEHTHOCTH B PallMOHAIBHOM
MIPUPOIOTIONB30BAHIHY (COOIIOIEHUE TTPABHII TIOBEICHHSI B IPUPO/IC, OXPaHbI BUIIOB,
IKOCHUCTEM, Ouocdepsl), COXpPAaHEHHH COOCTBEHHOTO 370pPOBbsI U 3JI0POBBS
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHre OE30MAaCHOCTH JKU3HEACSITEIFHOCTH B YPE3BBIYAMHBIX CHUTYaIUIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

co3JaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYFOIIIEH
nocieaymomemMy npodecCuOHATbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeliHero obmiero oopaszoBanus, coctarisieT 204 gaca: B 10 kmacce — 102
gaca (3 gaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OMOJIOTMYECKOro O0pa3oBaHWs B  OpraHU3alUsaX  CpPEeIHETo
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YYCHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIAETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEIbCKUX pabdoT,
TEMaTUKa KOTOPBIX ONPENIETISETCS yYUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTePUAITbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyaapctBeHHou utoropoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupslr u cxembl: «CBsi3b OMOJOTMU C APYrMMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OwmochepHsiii. Ilpomeccel, mpoucxoAsAlIe B IKUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [IoraTue o 3aBucuMon u
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHWs pe3yabTaToB dKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIpHOM U KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoaumepsl. benkwu.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CpoiictBa ©OenkoB. Krnaccudukamuss  OeykoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKH, cTepoubl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. JJHK n PHK. CtpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunmun komruiementapHoctu. I[lpaBunio Yapradgda. Ctpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CMpPYKmMypovl U QYHKYULl 6UOMOAEKYI U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XUMUYECKUX JJIEMEHTOB B HEXKUBOU IPUPOJIEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOCHHE MOJIEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHasi padora «VccieqoBanre HYKJICMHOBBIX KUCJIOT, BBIICICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuotTuyeckont kieTku. Kiaetounas cteHka 6akTepuii u apXxeil.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BELIECTB Yepe3 MIa3MaTHUECKyI0 MeMOpaHny: naccuBHbIN (1uddy3us, odnerdy€Hnas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. Ctpykrypa v QyHKIIMU
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. OpraHouasl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbIXkHu, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoNAOB KieTKU. CTpoeHHE TpPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cekperopnas ¢ynkuus anmnaparta ['onbmku. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJeTke. Bakyosn pactuTenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIbI (POTOCUHTE3UPYIOLIUX YKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAneprpiii 0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pACMOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Iyxpomamur u cemepoxpomamunr. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IMpakTuyeckas padora «M3yueHue ABMKCHUS [IUTOIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOGHBIA. YYacTHe KHCIOpoia B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuYHBI CHHTE3 OpraHUYecKUX BellecTB B KkieTke. DOTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okuciaeHus. [ukimmueckue peaknun. OKUCITUTETBHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: Jx. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBaHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass HH(oOpMAaNMs U peaju3anus e€ B KIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi eenog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX 0anHblx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHne MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUUECKHIT) Tepruoabl HUHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
KemKay» — OuourH@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACATEIPHOCTHA OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opraoB. OpraHusm Kak eaquHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Ye€JOBEKAa. THIBI )KUBOTHBIX TKAHEH: IMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacteHud. Opransl H
CHUCTEMBI OPTraHOB KUBOTHBIX U YenoBeka. DyHKIMU OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&OOoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BellECTB  pacTeHussMu.  [IutaHue  XKMBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KiIeTKU. KoxxHOe npixaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKonuTaromux. Perymsmus apixanus. J{prxatenbHpie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLHUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
CokparutenbHble Bakyonau. Opranbl BbieneHus. DOunbTpanus, CeKpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX W uenoBeka. [louku. CTpoeHue u (pyHKIIMOHUpOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. CHopsl
OakTepuil U UCTHI MPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHYECKOM 3aIIUThl. DUTOHLIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3amura opraHusma ot Oone3Heil. UMMmyHHas cuctema uesnoBeka. KileTouHbId U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipa’)kuMOCTh U peryJisiiys y pacTCHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisnus y >XUBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopasibHas peryisius U SHIOKPUHHAs CHCTEMA JKUBOTHBIX M 4YEJIOBEKa.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPACTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nrtuny», «HepBHas — cuctema
MIeKkonurtaromux», «HepBHasi cucrema denoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE TMpenapaTbl >KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIIBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne OpranoB UBETKOBOI'O PACTCHUS».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxeHue. [lonoBbie kineTku, win rametbl. Meito3. Craauun
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Meno3 U ero MeCTO B KH3HEHHOM IIMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJABIIICBBIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHojorMdyeckoe 3HaY€HHE MPSAMOr0 U HEMPSIMOIo
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHKE U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHME XJIaMHUJIOMOHaAbl», «Pa3MHOXEHUE HBIIICHBIY,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMoOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne nATymkKu», «JIBOWHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX PACTEHUII»,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30MI0B, MOJENb «L{MKII pa3BUTHSI JISATYLLIKW.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOABIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanusupyroniee ckpemuBanue. [I[pomMexyTOUHbINA XapakTep HacIeqOBaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacnenoBanue rnpusHakoB. Pabotel T. Moprana. CuermieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMeTHbI I0J. I eHernuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3anMonencTBUE HeEaUIeNIbHBIX TI'€HOB.
KommiementapHocts. Onuctas. [lonumepus.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3iUH — MHKpPOOMOMY». ['eHeTHYecKkue acmeKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Mennens», «AHanu3upymollee CcKpeluBaHue», «HemomnHoe aoMUHUPOBaHHE,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOrO TIOKOJICHUST M paCHICIUVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBoCTh Mpu3HaKkoB. KauecTBEHHbIE M KOJWYECTBEHHBbIE NMPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanuonHas kpupasi (B. Horanncen). CpoiicTBa MoauduKaimoHHOM
M3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. PoIb KOMOMHATHBHON M3MEHYUBOCTH B CO3JaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToIyiasMaTuyeckue Mytanud. CoMaTHYecKrue W TMOJoBble MyTauuu. [IpudnHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, POJb  INUSEHEMUYECKUX HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTBY, «Meio3,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas OporpaMMa HUCCIEIOBaHUS TE€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJbTHpoBaHUe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arps3HEHUIO OKpYXKarolie cpenbl. ['eHeTndyeckast
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cestekuusi opraHuzMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
opoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSIAOB B HACIEACTBEHHOW U3MEHUYUBOCTHU
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OICHKU
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranusmoB. Mcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS M METOOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. l'erepo3uc u ero npuuuHbl. Mcnonb3zoBanue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enénasi
DPeBONIOYUALY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JUKUX POIUYEH NIl CO3aHUsl HOBBIX COPTOB M THOPHUIOB CEIBCKOXO3SIICTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMOo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell U
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuibl 1 cxembl: «IeHTpBI TPOUCXOKACHUS K MHOTOOOpa3Hs KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJI0B CEJIEKIUU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkekypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJICKLIOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WJIA HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KYJIbTYPBI, MHKPOOPTaHU3MBI, 170, XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONOTHA:  XJIeOOMeUeHrne, TMONMyYeHHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHONenne. Mukpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKHUX
TexHojorui. [Ipon3BoacTBO GeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJieprKalliX He BCTPEYAIOIIUECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuaM3anusi ¢ COMATHYECKHM
smOpuorere3. lcnonp30BaHWe TarIOWJAOB B CENEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOM TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM U TEHHOM MHKEHEPUN. JKOJIOTHUECKNE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YyesjoBeKa I OLEHKH COCTOSIHHMS €ro 340poBbs. lcCronp30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLICHUs 3a1a4 IEPCOHAIN3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi  «buOTeXHONOrMs — BaKHEWINAs MPOU3BOIAUTENIbHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTnueckor Teopun dBomonmu (CT3). Heltpanbhas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, U. U. lImansraysen, [Ix. Xonnenn, /1. K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOLIECHMS MABWXKYIIMX CHJI DBOMIOLUM», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKT ocHoBaTes..
Opdexm oGymouinounozo eopaviwika. CHudiCeHue 2eHemuyecKko2o pazHooopa3usL:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouooruueckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWM, CTaOWIM3UPYIONIUH, pa3phIBAIOIIHI
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHne mpucnocoOaeHuit y oprann3MoB. ApoMoph03bl U UIN0ATANITAIINH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOMIOIMHU. M3omsamust — imtoueBor (akTop BumooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

IToptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30ISLMS TUCTBEHHUIBI CHOMPCKON U TMCTBEHHHUIIBI IAYPCKOI»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble  uckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas OKpacka >XUBOTHBIX», «DU3HOJOTHYECKHE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNOru4YecKoe BUI000pa3oBaHUE BUAOB CUHUID, «Ilonumiouasl pacTeHuid»,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, yyyea NTUI] U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHUN ONM3KUX BUIOB, OO0pa30BaBIIMXCS pa3IUUYHBIMU
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTopHass padora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bunbi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) dBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punmodputer»y,  «CeMeHHBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIMMIaH3e», «[JaBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS KU3HU U €€ ONpoBepKEeHHE onbiTamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXx1U3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpwu.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonmaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHut Ha cymy. IlosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpAOBbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30i, Me3030M, kaliHo30i. O0I1Ias XapakTepruCTHKa KJIIMMaTa ¥ T€OJTOTHUECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTUUECKUE KPU3UCHI Iponuioro. [IpuyunHbl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoKIeHus xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpwm»,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pactrenuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCIH,
«MHOroKIeTouHbIe BOJMOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UneHucroHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbikaroniuecs,
«IItney, «MitekonuTtaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HA B IPOTEPO3OUMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEeHHas CHCTEMA OPraHUYECKOrO MUPAY.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEH, TOJE3HBIX MCKOMAEMbIX, MYJS)KA OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPOINIOJIOTUU. METO/Ibl aHTPOIIOJIOTUH.

CraHoBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHOJIOTHYECKHE, (bH3M0JIOr0-0HOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHolieHre OMOJIOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekOOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
MoJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojei. UenoBek yMelnblid, IepBbie
M3TOTOBJIEHUS OPYAUN Tpyaa. YemoBek MpAMOXOIAIINT U IEPBBIA BBIXO JOIEH 3a
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YeJIOBEKa W YEJIOBEKA Pa3yMHOro. YenoBeK HEaHAEPTAIbCKUN KaK BHUJ JIIOJACH
XOJIOJHOTO KiuMaTa. YeJlOBEeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKUM
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MajJeoreHOMHUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3(PpQPeKT OCHOBATENs» B MOMYJISLIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIAHETE.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MexaucuMIuInHapHbple  MeToJbl B (usuuecko  (OMOIOTHYECKOH)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 4. Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TPEIKOB 4eloBeKa, penpoiaykiuu (dbororpaduu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOPCa MPEJKOB YETIOBEKa.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. lloneBbie HaOmOAEHUS. DKCNEPUMEHTHI B HKOJOTHH:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C MpUpoaond. PopMUPOBAHUE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponoreHHsie. O01mue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Hnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHU3MBbl. DKOJOTHMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX TO OTHOLIEHHIO K cBeTy. CurHajgbHas poOJjb CBeTa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hble PUTMBL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’po6moHThl. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HU.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieicTBUSL  (Tomuyeckue,  Qopuueckue, (¢daOpuyeckue). 3HaYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKNE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
HMIMPOKOJIMCTBEHHOTO Jecay, «IKocucTteMa XBOWHOro jeca», «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHHM, CBETONIOOWBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me3oputraM, KOMHATHBIC
pacTeHust JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUNW W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (POPM, KOJUIEKIIMU
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpyktypa nonyisiuu. OIeHKa YUCIEHHOCTH MOIMYJISIIHH.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATEruu BUIOB (I- 1
K-ctparerun).

[lonstue o0 skojormyeckoil Huiie Buaa. MecrooOuranue. MHOromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Humy. [loTeHunanpHas U peaiu30BaHHAsT HULIH.

Bun kak cucrema nomymsinuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEJAEHUS M MUIPALMA KUBOTHBIX. buojormyeckue
WHBA3UU Yy>KEPOHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisuum», «Bo3pacTHble  mupaMupibl
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

Jxocucrema kKak otkpeiTas cucrema (A. k. Tencnu). OyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTHI, PEIYLIECHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B sKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE OKA3aTeNIN SKOCUCTEMBL. bruoMacca u poayKuusa. DKOJIOTHUYECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. Knumakcnoe coo6miectso. buopasnooOpasue u noiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONOTEHHBIE 3KOCHCTEMBI. Arpo3kocuctema. ArpoiueHo3. Paznuuus
MEK]ly aHTPOIMOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponckas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMHU. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISIIUNA U IKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaonorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[optper: A. Ix. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYIIIBI OPTaHU3MOB B dKOCHUCTEME», «KpyroBopoT BelecTB B 3kocucteMey, «Llenun
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O6pa3oBanue O6osoTan, «llepBuuHas cykieccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «JKOCUCTEMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€IbHUK, Ha CYXOJO0JIbHBIN UK TTOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIleCTBOBaja KU3Hb. PazBuTHe npeacTaBieHuii o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
ro0anbHOM 3K0ocUcTEMBI. J[MHAaMUUYeckoe paBHOBecue B Onocdepe. KpyroBopoTsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH OuMochepsl. [lonsiTue o Gruome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jie€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BBICOKOTOPhs. KiuMmaT, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuiper u cxembl: «['eocdepnr 3emnny», «KpyroBopoT azota B IPHUPOJLH,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopoma B TPHUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «Ilyctbinsay, « Tponuueckuii necy.

OO6opynoBanue: repbapuu PaCTCHUI Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocdepy. 3arpsi3HEHNE BO3YIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mousbsl. OXpaHa TOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpansembie mpupoansie Ttepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYPeHmOocnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u buopecypcai.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbobvL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheprl», «3arpsi3HeHne TUAPOochepb»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit @enepanuu, KpacHON KHUTM peTrHoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM cpefaHero obmiero o0pa3oBaHUsA: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThI OCBOCHUS MPOTPAMMBI 110 OMOJIOTUH TOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW IIO3UIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPHU CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TI03HABATEJIBbHBIX M HCCIEIOBATEIILCKUX 3a/a4, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IpaXkTaHCKON UAEHTUYHOCTH, TAaTPHUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBOI0 PoJuHY, CBOM SI3bIK M KYJbTYpPYy, HPOILIOEC U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JACUCTBHS KUBOW NPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAaHUE U peaau3alius 3JJ0poBOro u 0€30macHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS .

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccHuoHANbHOU JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K IPUPO/IEC KAK UCTOYHUKY KUZHH
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapaKTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE pABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUe PA3BUTOTO HKOJOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATCIIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NPEJICTaBJICHUsT 00 OKPYKAIOIIEeM MHpPE KaK O €AUHCTBE NMPHUPOJBI, YEIOBEKA U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JIaHHE IEPCICKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIONIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAaHHBIX C IEJIbIO TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO ACSTEIbHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTO mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
UCITOJIb3YeMBIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, YHEPIHs, SIBICHHE, IPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromue GOpMUPOBaHUE PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUATBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTaTe u3yueHus OHOJIOTHH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIILHOCTD.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JIETyKTUBHEIC, IIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B W3yYaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JIEITCIBHOCTH 110 IOJYyYEHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYCBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEeJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJjiaratb OpUTHHAIBHBIE MOJIXOJbI M PEHICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil nHMOpMaUU, HEOOXOUMOU ISl BBITIOJIHEHUS! yYEOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMYy  NpPEICTaBICHHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYibl, aOOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIUM IPYTrUX YYACTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3JIMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHAsI IesITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX NEUCTBUUA C y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIISITh [MO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B Pa3IUYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 0O0pa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX NpPH aHajIu3e pe3yJbTaToB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
cnenuduyeckue s OMOJIOTUHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI JEUCTBUM 110
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysbTaThl MPEACTABICHBI I10
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB TMPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBuimoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3menunBocty H. V. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  PAa3BUTHUA  OpraHu3ma  (OHTOreHes3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMud ¥ CHUCTEMaMU OpPraHOB Yy pacTEeHUM, KUBOTHBIX M YEJIOBEKa M HX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeqibl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBIISTh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuja mpu padbore ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe Mo OHoJIOTHuH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o01acTv GMOJIOTUH ¥ MEAULIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIIIOI0TBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3AMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTAyOIsSTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOeHUs1 yueOHoro mpeameta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEeMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CesepiioBa — 0 myTsix W HampaBieHusx sBontonuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC TPU3HAKU: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOMTaHUs, YepeOBaHUs HaIpaBICHUM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JBIKYIMMH CUJIaMH AHTPOIOTE€HE3a, KOMIIOHEHTAMH pPa3jIN4HbIX 3KOCHCTEM H
MPUCIIOCOOICHUSAMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPONIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUISl JIOKA3aTEJIbCTBA POJICTBA OPraHW3MOB Pa3HbBIX
CUCTEMATHUYECKUX I'PYII, B3aUMOCBS3H OPraHU3MOB U Cpebl OOUTaHUs, €INHCTBA



YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHUH MOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpPYS IEeNb HCCISAOBAaHUS, aHATM3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

yYMEHHE OIEHWBATh TUTIOTE3bl U TEOPHH O TPOUCXOKICHUH )KU3HU, YSIIOBEKa
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHUH, SKOJIOTUHU, IPUPOOTOIB30BAHUS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OpPraHU3AIUAX CPEAHETO MPOQPECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BelllecTB U MpeBpallleHue YHEPTHH B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
’Kv3HEeHHBII UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enernka — HayKa 0 HACIEJICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKoJoTUsl COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBa

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHu3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«M3yueHnue MeTo0B KJIETOUYHON
ouosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHOe
nentpudyruposanue, [TL[P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BeliecTBa KJICTKU —
oenku. JlaboparopHas pabota
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITHU ABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHuas padota «lccrnenoanme
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl knetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «3yueHnue
CBOMCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPUH, Iu1acTuabl. JlabopatopHas
pabota «/ccrnenoBanue mia3mMoin3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX»

0.5

21

HeMeM6paHHLIC OpTraHOUAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

AcCCUMWISIIAA U AUCCUMIISIIHS — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJia3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyeHue hepMeHTAaTUBHOTO
paclienieHus IepoKCuaa BOI0Opoia B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlabopatopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXQHUSI»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUEHTA

32 1poTtoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK
35 Tpaucasus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OMocHHTEe3€e Oenka
37 Opraau3anus TeHOMa y IPOKapHOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI SKCTIPECCHA
TCHOB y DYKapHOT
Bupycbl — BHekJeTOUHbIE (POPMBI KU3HU
39 1 oOnMraTHbIe mapa3uthl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpyca
40 BupycHble 3a601eBaHus YeIOBEKa,
KUBOTHBIX, PACTEHU
41 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tumns! kieTok. KaprokuHes ¥ TUTOKUHES. 05

JlaGopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsnus ;kM3HEHHOTO IUKJIA KJIIETOK

48 OpranusMm Kak equHOe 11eJI0e

49 Txanu pacrenuii. Jlaboparopras pabora 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yueHue TkaHen 0.5
KUBOTHBIX)»
Opranbl. CucTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3ydyeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEeHME OpraHu3MOB

54 [Iuranne opraHu3MoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHcropT BelIecTB y OpraHu3MoB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka




PasgpaxkumocTs U perymsnus y

63
OpPraHU3MOB
64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS
CUCTEMa KUBOTHBIX H YEIIOBEKA
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB
66 [TonoBoe pa3MHOKCHHE
67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeToK. JIaboparopHas paboTa 05
«M3y4eHne cTpOCHHUS MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJiaJiKka OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JIUCTKOB
Poct 1 pa3zButne )XUBOTHBIX.
71 JlaGopaTopHas pabota «BrisiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
7 Jlaboparopnas pabota «CTpoeHue 05
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKd
74 OcHOBHBIE IOHATUS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«Jlpo3oduina kak 00bEKT TeHETHYECKIX
HCCIIEN0BaHUN»

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HakoB. MoHOruOpuIHOE
ckpemuBanue. [Ipakrtiuaeckas padborta

75 " 1 0.5
N3ydenue pe3ynpTatoB
MOHOTHOPHUTHOTO CKPEIIHBAHHS Y
po30¢us"

76 IIuTomornueckre OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIHBAHUS

77 AHaIM3UpPYIOIEe CKPENMBaHUE. 1
Henonnoe nomMmuanpoBanue
JlurnbpuHOE CKpeIBaHUE.

78 [IpakTrueckas padota «3yueHue 1 05
pe3ynbTaTOB JUTHOPUIHOTO '
CKpEIIUBaHUS Y APO30 (PHITBI

79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHs HACIICICTBEHHOCTH 1

82 I'eneTuka moja 1

83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1

84 I'eHeTHYEeCKUii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 HN3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHYHBOCTH

86 MoaudukanroHHas U3MEHYHUBOCTh 1




87

BapuaunoHHsli psa U BapUallMOHHAS
kpuBas. JlabopaTopHas paborta
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

0.5

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[Mpaktudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
nporecca. DIUIeHeTHKA U SIUTCHOMHKA

91

I'eneruxa yenoseka. [IpakTuyeckas
pabota «CocTraBlieHUE U aHAJU3
POOCIOBHOM»

0.5

92

MeToapl MEMUITMHCKOU T€HETUKU

93

3HayeHNE MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYeCcKuX 3a001eBaHUI YETI0BEKA

94

OCHOBHBIE TIOHATHUS CEJICKIINH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHUI U TTOPOJI
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3yuenue
METO/IOB CEJIEKLIUU PACTCHUI»

0.5




JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

96 KUBOTHBIX. [IpakTnyeckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaneHue, U3y4eHHE U UCIIOJIb30BaHUE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIE HANPaBJICHUSI CHHTETHYECKON 1
ounosioruu

100 XpoMOCOMHasI U TeHHAsI MH)KEHEPHS 1

101 MeauinuHcKre OMOTEXHOJIOT I

102 PesepsHbiit ypok. IloBTOpenue, 1
000011IeHNEe, CUCTEMATH3als 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBr>KyIpe CHIIbI 3BOJIFOIMA BUAOB 10 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatensa. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXMMHYECKUE,
noBenieHyeckue. Jlabopartopnas padota
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eJIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

BunooOpa3oBanue Kak pe3ysibTar
MHUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUH U
SIHUACMUOJIOINHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIITNH




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHUE U MATEMATHUYCCKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIFOIHH
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC MPEICTABICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE ATAITB HEOPraHUIECKOU
IBOJTFOITUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emnu 1 METObI €€ N3y4eHUS.
29 JlaGopaTtopHnast padota «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»
30 HauanbHeie 3Tansl opraHun4eckoin
IBOJTIOIHI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
33 OCHOBHBIE ATAIbI BOJIOIUHU JKUBOTHOTO

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKUE KPU3HCHI MPOIIIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIILIIOTO

39 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe

A1 Pa3BuTure npencraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeJI0BeKa, CBI3aHHBIX
C TPAMOXOXKIACHUEM»

43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a

44 CooTHolieHne OHOJOTHYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJI0BEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHIECKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MexaucuuIimHapHbie METOAbI
AHTPOIIOJIOTUU

50

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTMYECKHUX UCCIIEI0BAHUID)

0.5

52

3HaUeHne YKOJOTHUESCKIUX 3HAHUH JIITS
JelroBeKa

53

Dkojnorudeckue pakTopsl

54

Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

Abuotndeckue aktopsl. Temmneparypa
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopaTopHas pabota «BrisiBieHHE
MIPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEPATyphI»

0.5

56

AbGuoTtndeckue (akTopsl. BiraxxHOCTH
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHasi paboTa « AHATOMHYECKHE
O0COOCHHOCTH PAaCTEHUH U3 pa3HBIX MECT
oOUTaHU

0.5

57

Cpenpl 0OuTaHUS OPraHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OpraHU3MOB

60 buoTtnueckue hakropsr
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI
TTOTTYJISITTIHN
OCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIN

66 JlnHaMuKa OMYJSIITUY U €€ Perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBbie BEDKHBaHHS
DKoyornyecKas HUIIa BUA.

68 JlaGopaTtopHnas pabota 05
«IIpucrocoOeHns CeMsIH PaCTCHHUM K '
pacceeHuIo

69 Bun xak cucrema nomynasui

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTeMa Kak OTKPhITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B

OKOCHUCTEMC




74

OcCHOBHBIC TTOKA3aTEIU YKOCHCTEMEBI

75 DKOJIOTUYECKHE THPaMUIbI

76 W3meHeHust cooOIEeCTB — CYKIECCUU
[TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI

77 03€p M peK. IKOCUCTEMBI MOPE U
OKEaHOB

78 [TpupoHBIE 5KOCUCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTnueckas pabora

80 «3y4yeHne U ONMCaHKe 0.5
ypOOIKOCHUCTEMBI
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB
B DKOCHCTEMAxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas
o6oJtouka 3emiu

84 Yuenue B. U. Bepuaackoro o 6uocepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUSI
orocdepsl

86 KpyroBopoTs! BeriecTs u
OMOTCOXMMHUYECKHUE [IUKITBI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE

OMOMBI CYIIN




88

YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BosnetictBue yenoBeka Ha Ouocdepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana mpupoIbI

93 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emiu

95 O6061enue mo reMe «MUKPOIBOIIOLUS
U €€ pe3yabTaThD)

96 O6o06mmenue mo Teme «MaKpOodIBOITIOIUS
U €€ pe3yNnbTaTh»

97 O606menue mo Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU HA 3eMIIe»

08 O606menue mo Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01meHue 1Mo Teme «DKOJIOTHs — HayKa
0 B3aHMMOOTHOIICHHUSX OPraHU3MOBY

100 O606menue mo reme «OpraHu3Mbl U
cpena oOuTaHMs»

101 O06006111eHNE TT0 TEME «DKOJIOTHUSI BUIOB U
TIOITYJIS LA

102 O606mmenue o Teme «buocdepa —

rio0abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






