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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus" (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepalibHOM pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusim OPI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, W3ydaeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATUX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuei
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAMIIMHOM, SKOJOTHUEW, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COAEP)KaHUE, €ro CTPYKTYPHPOBAHHE IO pa3leaM M TeMaw,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH YydYeOHOro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamme mo OMOJIOTUU peann30BaH MPHHIIMII
IPEEMCTBEHHOCTH C H3YYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS, PEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuii ®I'OC COO K mIaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YaloIMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VYueOHnblii npeamer «buonorus» Ha ypoBHE CpeaHero o0Iiero oO0pa3oBaHHs 3aBeplLIacT
Ounonoruueckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHui
0o0ydJaromuxcsi O >KUBOW TIPUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
HMOpPHONIOTUN U OMOJOTUU PA3BUTHS, T€HETHUKU, CENEKIHH, OMOTEXHOJOTHH, IBOJIIOLHNOHHOTO
YYCHUS U YKOJIOTHH.

Wzydenne yuebHOro peameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYyYaromuXcs K TOCIEAYIONIEMY TOJIYYSHHI0 OMOIOTHYeCKOro oO0pa3oBaHUS B
By3aX W OpraHu3alusAX cperHero npodeccuoHaabHoro odpasoBanus. OCHOBY €ro cojepKaHus
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPH H3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3fesioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTYy4arOT pa3BuTHE. Tak, paclIMpeHbl U yriTyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIBHO BKIFOUEHBI OHMOJIOTHYECKHE CBEICHUS
MPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIe MOXKHO HCIOIB30BaTh KaK OPUEHTHUPHI IS
nocieayromero Beibopa mpodeccun. BosMokHa Takke MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



Ctpyktypa mporpaMmbl 1mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC ISl )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allvu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHs] OHMOJOTHYECKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3y4arOTCS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS OOYdYaloIIMXCsS IO OOTaHMWKE, 300JIOTMH, aHATOMUH,
¢dusnonornu venoeka. B 11 kimacce M3ydyaroTcsi SBOJIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTHH U
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, NPUHIMIIOB M IIpaBWJ, JCKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOT000pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, IOMYJSIHUH, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4HBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, MPUKIAJAHBIX ACHEKTax
Ouonoruveckux 3HaHWi. J[s pa3BUTHA U MOAJEpKAHUS WHTEpeca o0ydaroumxcs K OMOJIOTUr
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTUH, BKJIAJIOM OTEYECTBEHHBIX M 3apyO€KHBIX YUEHBIX B pEIIEHUE BaKHEHIINX
OMOJIOTMYECKUX U AKOJIOTHYECKUX TTPOOIIEM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pPa3HOTO paHTa M NMPUOOPETeHNE YMEHUN HMCIIOIh30BaTh ITH 3HAHUS B ()OPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0sacTu mpodecCHOHAbHON NeATeIbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOrMYEeCKOTr0 00pa30BaHuUs.

Joctuxenne nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOl€HHOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYIOIMNX 3a/1ay:

OCBOEHHE OOy4YalOIIMMHUCA  CHUCTEMBbl  OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOLIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYYaromMXCcsi ¢  METOJAaMHM  TIO3HAHHUS  KMBOW  MPUPOJIBI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
SMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHUH, OSKOJOTHM), METOJAMH  CaMOCTOSITEIBHOTO  MPOBEIACHUS
OMOJIOTUYECKNX HCCIENOBaHU B JabopaTopuu U B TpHupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHATM3UPOBATH U
HCITOJIH30BaTh OMOJIOTHYECKYIO0 HH(POPMAITHIO; TIOJTB30BAThCSI OMOJIOTHIECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TpoOjeMaMy YelIOBEUeCTBa; OIEHWBATH ITOCIEACTBUS
CBOCH MEATENLHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIed MNPHUPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO0  OKPYKAIOIIMUX JIFOACH; OOOCHOBBIBATH M COONIOZATH  MEPHI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOW JKM3HEAESITEIIBHOCTH B UPE3BBIYANMHBIX CUTYAIUSAX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITHUS B 001acTd
OHOJIOrHH;

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMUA M COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 TpoOIeMaMH, METOJOJIOTHEH OWOJIOTMYECKOTO HCCIEAOBaHUs, MPOBEICHUS



SKCHEPUMEHTAJbHBIX MCCIEAOBAHUM, peIIeHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 0Oy4aroIMXCsl LIEHHOCTHOTO OTHOLIEHHUS K >KHBOM IpPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUAM; (OPMHUPOBAHUE SKOJIOTUYECKOH, T'€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTErPALlMM €CTECTBEHHO-HAYUYHbBIX
3HAHUM;

npruoOpereHne o0yyaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOAOIOIb30BAHUN
(cobmoleHue TpaBWJ TIOBEICHUS B MPHUPOJE, OXpPaHbl BHJIOB, JKOcHCTEM, Ouochepsi),
COXPAaHEHMH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0pOBbsl OKPYKAIOLIMX JroAeH (COONMIOJeHUsS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYANHBIX CUTYalUsAX IPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUN U YMEHUHN B IIOBCETHEBHOM KU3HU;

CO3/laHM€ YCJIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOYYaIOUIMMUCA MHIMBHYaJIbHON
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOOIIPEICIEHUI0, B COOTBETCTBUU C WHAMBUIYAIbHBIMM MHTEpECaMM M IOTPEOHOCTIMHU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HA M3Y4YEHHE OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB U CPEACTB OOydYeHHUsS OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKU €ro COJCpXaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHUE
OMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpasoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM IpU OOYYEHHH OWOJIOTHH Ha YIIyOJIEHHOM ypPOBHE SIBIISIETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuacTue oOydarolmMxcs B
BBIMIOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENbCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUallbHO-TEXHUYECKUX PECYypCcoB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpPOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'A).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uoorusi — KOMIUIEKCHasi Hayka. Kparkas uictopusi pa3BUTHUS OHOJIOTHH.
buonornueckne Hayku W u3zyyaemble UMM MpoOsiemMbl. DyHIaMEHTANIbHBIC, TPUKIAIHBIE U
MOMCKOBBIC HAYyYHbIE UCCIICOBAHUS B OMOJIOTUH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBsizanHple c¢ Ouosorueil. 3HaueHHe OHOJOTHMM B MPAKTUYECKOU
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBno, . . Meunuko, H. W. Basuios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuiel u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HayKaMu», «CrucreMa OHMOJOTHYECKHX
HaYyK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak nmpeaMeT uzydeHus: ononoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTh,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUIOBOA, KOCHUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak hopma cymiecTBoBaHUS MaTepuu. Hayku, u3ydaromiye >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHU3AIUH.

W3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmronenue, usmepenue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumores3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpUUMHBI MCKAKEHUSI PE3YyIbTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HN», «DBHOIOTHYECKUE CHCTEMBD»,
«CBolicTBa KUBOM MaTepun», « Y POBHH OPraHU3ALMH KUBOU NMPUPOb», « CTpOEHHUE )KUBOTHOM
KIeTKn», «TKaHW  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO  OpTraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3YUSHUS KUBOH TPUPOIIBD».

O6GopynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
IKCIIEPUMEHTOB.

IpakTuyeckass padora «Vcmonp30BaHWE Pa3TUYHBIX METOJOB NMPU H3YYCHHH >KHUBBIX
CUCTEM.

Tema 3. buosiorust KjieTku

Krnetka — cTpyKTypHO-(YHKIIMOHATBHAS €IUHUIIA )XKUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIETOYHOU TEOpHH.

MeTtoapl MOJEKYJISIPHOM W KJIETOYHOH OWOJOTHU: MHKPOCKOIHUSA, XpomaTtorpadmus,
anekTpodope3, METOA  MEYeHbIX aToMoB, auddepeHunanbHoe  HEHTpUYTHPOBAHHE,



KyJIbTUBUPOBAHHUE KIETOK. M3yuenue QukcuposanHvlx Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

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

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl PacTUTEIbHbIX, )KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpPO- U yJIbTPAMUKPOIJIEMEHTHI. Bona u e€ poib
KaK pAacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYJIALUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OelIKoBOW MoiieKyisbl. llepBuduHas cTpykTypa Oenka, MmenTHIHAs
CBs3b. BropuuHas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYyphl. JleHarypanus. CBolicTBa O€JKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. [lpuonut.

VYraesoabl. MoHocaxapuabl, Aucaxapubl, OJMrocaxapuibl U mnosucaxapuisl. OOmui
IUIaH CTpPOEHUss U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlummael.  TmapodmneHo-rHIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepuasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunugos. Ooume
CBOMCTBa OHMOJIOTMYECKUX MeMOpaH — TEKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykienHOBBIX KUCIOT. HykieoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonornueckue pynkunu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoHCTpanun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
mununoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MosIeKybl ATO».

O6opynoBaHue: XuMU4ecKas 1ocyia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIUii».

JladopaTopnasi pa6ora «lVcciemoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH



Tunsl KIETOK: 3yKapHoTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(DyHKIHMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKAPUOTHYECKOW KJIeTKH. KietouHas cTeHka OakTepuid ©  apXew.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenre u (QyHKIIMOHUPOBAHNE DYKAPHOTHUECKOW KieTKu. IlmazmaTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). ITomynponuraemocth MemOpanbl. PaGota
HATPHUI-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas crenka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronna3zma. Iutozons. Lurockener. [IBwkenue uutoriazmbl. OpraHoOWAbl KIIETKH.
OpHoMeMOpaHHbIe OpraHoUIbl KIeTKH: sHjomnazMmatuueckas ceth (DIIC), anmapat [Nonbmxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIETOUHBIX  MeMOpaH. [mankuii  (arpaHyssIpHBIN)
SH7OIIa3MaTH4eckuii petukynyMm. CekperopHas Qynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHUH, IIACTUlbL. [Ilpoucxoowcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILIACTH[BI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTBL, XPOMOIUIACTBI, JIEWKOIJIACTBHl  BBICHIMX
pacTeHuM.

HememOpanusie opranousl kinetku CtpoeHue v (yHKIMU HEMEMOpPaHHBIX OPraHOHUIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mentp. CTpoeHHe U [BUKEHHE JKIYTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHHE M (DYHKIUH.
SAnepuslii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE paclonoXKeHHE XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomaTHHa — TMCTOHBL. /Junamuxa s0epHol
o0bonouku 6 mumose. floepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKapuOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KIIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHne MUTOXOHIApUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoeHUS KIETOK PA3TMIHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydeHne CBONCTB KJIETOYHOH MEMOpPaHBI».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JEIIIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMPeBpallieHUe JHEPTHH B KJIEeTKe

AcCUMWISIIIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH U  reTepoTpoHBIA. YyacTHe KucCIopoja B  OOMEHHBIX — Ipoleccax.



DHepreTudyeckoe obOecneyeHre KiIeTku: TnpeBpamenne AT® B oOMEHHBIX Iporieccax.
DepMEeHTATUBHBIN XapakTep peakmuid KIETOYHOTO Meraboim3ma. DepMeHTH, UX CTpPOEHHE,
cBoiictBa u mexanHusMm geiictBus. Kodepmentsl. Omnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aToOpoB.  beNKu-akTUBATOPBI ¥ OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NIUYHbIX (PAKTOPOB.

IlepBUUHBI CHHTE3 OpraHUMYECKUX BellecTB B KieTke. dDorocuHrtes. AHokcuzceHHwll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce porocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIHE
OakTepuH, Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buner 6poxenus. [IponykTel OposkeHUss U X HCIOIb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro obmeHa. I[loAroToBUTENBHBINA ATam.
['mukonm3 — 6eCKUCIOPOAHOE PACHICTNICHUE TITIOKO3HI.

buonornueckoe OkHCII€HHE, WM KIETOYHOE JIbIXaHue. Polib MUTOXOHIpH B MpoIeccax
Oouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMepe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JdeMoHcTpannmn

[Toprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

OOGopyaoBaHue: CBETOBOM MHUKPOCKOII, 000pYAOBaHHUE ISl IPUTOTOBIICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JladbopaTtopnasi pabGora «M3yueHue KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi padora «lM3yueHue (QepMEHTATUBHOTO pACIICIIJIEHUs TEePOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi paboTa «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpudHoro cuute3a. [IpHHINMI KOMIJIEMEHTAPHOCTH B PEAKIUSX MATPUUHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWH(opmarnuu. ['eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpunius — Matpuunblid cuaTe3 PHK. [lpuHIMNIBI TpaHCKpUNIIMKU: KOMITJIEMEHTApHOCTH,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 2yxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTese Genka. YcmoBus
OounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B 6uocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3ans TeHoOMa y MPOKapHOT U
9yKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MpoLeccoB B KieTke. Kierounslit romeoctas.

Bupycel — HekneTounbie (GOpMBI KU3HH M OOTUTAaTHBIC Mapa3uThl. CTPOSHUE TPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennvii yuxn J{HK-codepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.



Bupycubie 3a0oneBaHusi 4enoBeka, KUBOTHBIX, pactenuii. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocodvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKui.

Tabmuer u  cxembl:  «buocuHTes Oenka», «l'eHeTmdeckwii Kkom», «Bupyce,
«bakrepuodarm».

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LUKJI KICTKH

Knerounsnii numki, ero mepuonsl u perynsnus. Wutepdasza u muro3. OcobeHHOCTH
poleccoB, nporekatronux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunslii  cunre3 JHK -  permumkanusa. [lpunnuner  perumkanmn — JJHK:
KOMILUIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBII HA0Op KIETKHM — KApUOTHUII. J(MIIJIOUIHBIA W TaljIOUTHBIA HAOOPBI XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BBIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX IpOLECCHl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHHEe MUTO3a.

Perynsmuss MuToTHueckoro mukia kieTkd. [IporpamMmmupyemas kieTouHas ruOenb —
arornTo3.

Knetounoe sipo, xpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanuu

Tabmuubl u cxembl: «Ku3HEHHBIM LUK KIeTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaX KOpEelIKa
JTyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnasi pa6ora «HaOnroneHnne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KHU3HENEATETbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KojgoHnaabHbie
OpraHU3MBlI.

B3anMocCBs3b 4acTei MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe neinoe. 'omeocras.

Tkanu pacrenuit. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pPacoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAHEW: DIMUTEIUAIbHASA,
COEIMHUTENbHAsA, MbllleuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacroioKeHUs
TKaHEW B OopraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BeretaTuBHbI€ U T€HEpPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHoB U CUCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pacrtenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHUYHOE. J[I[BU)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPONU3Mbl M HACTHHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenre BOAbI, YIIEKACIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacteHusiMHu. [luTtaHue >XKMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKIETOYHOE IHMIIEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. J[pixarenbHasi MOBEpXHOCTh. KabepHoe u n€rounoe
JpIxaHue. J[pIXxaHue NO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKa. OBOJIOLHUOHHOE YCIIO)KHEHUE
CTPOCHHMs JIETKUX IIO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHas cucTeMa ueloBeKa. MexaHu3m
BEHTHJISIIUH JIETKUX Y TITUI] 1 MIIGKONUTAIONINX. Perymsimust neixanus. JprxateapHble 00bEMBI.

TpancnopT BelIeCTB Y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHUs.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opraHu3moB. Beinenenue y pacteHuid. BeineneHue 'y KMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U obOpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBSA3b MOJOCTU TejIa C KPOBEHOCHOM
Y BBIIETUTEIBHOM CUCTEMaMU. BplieneHue y MO3BOHOYHBIX XMBOTHBIX M 4YesoBeka. [loukwm.
Crpoenue u QpyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpenacrBa naccCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or Oone3Heil. MMmMmyHHas cucrtema uenoBeka. KieTo4HbII M TyMOpajJbHBIE HMMMYHHTET.
Bpoxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JIEBaHUN.

Pa3apaxuMoCcTe M peryysauuss y OpraHu3MoB. Pa3npaXxumMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U perynsauus y pacTeHuil. PocToBble BemecTBa M HX
3HAYCHHUE.

HepBhast cucrema u pednexkropHas perynsduus y >KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. beszycrnoBHbie u
YCIIOBHBIE PE(IEKCHI.

I'ymopasibHast peryisiusi M SHAOKPHHHAs CUCTEMa JXUBOTHBIX W 4YenoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI M KX TOpPMOHBI. JleicTBHE TOpMOHOB. B3anMMOCBA3b HEPBHOW U
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
NIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHuM pacTeHMID,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOM IIACTHHKWY», «TkaHuU
KUBOTHBIX», «Ckener dvenoBeka», «llumeBapurenvHas cucrema», «KpoBeHocHas cucreMay,



«JlpixatenpHast cucrema», «HepBHas cucremay, «Koxa», «Mplmeunas cucremay,
«BpiienurenpHas cucremMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«Kumeunononoctueie», «Cxema NUTaHUA pacTeHui», «KpoBeHOCHBIE CHCTEMBbI T03BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHEe IIaHapun», «BHYyTpeHHEEe CTpPOEHHE J107KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOMIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opyoBaHME: CBETOBOW MHMKPOCKOI, MHUKpOIIpEnapaThl OJHOKJIETOYHBIX OpPIaHHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHbI MOJIJTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KHUBBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE IPENapaThl
KUBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoOBaHHE I JIEMOHCTpAalUMM IIOYBEHHOIO M BO3AYIIHOIO IMTAaHUS PAaCTEHUH,
pacuierieHus Kpaxmaina M OenkoB 1ojJ JeiictBueM (epMeHTOB, 0OOpyloBaHUE Ui
JEMOHCTpALMK OIBITOB 110 U3MEPEHMIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBYDKEHUH, MOJIENIN TOJIOBHOT'O MO3Tra pa3IMyHbIX KHUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHasi padora «/3ydyeHue TKaHEeH )KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHoO:KeHMe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buib
6ecI0J10ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIALMS, (parMeHTalusl, KIOHUPOBaHHE.

[TonnoBoe pa3zmHoxenue. IlonoBele kieTku, uaum ramersl. Mebo3. Craguum Meiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonorudeckuii cMpica Meiio3a M MOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pasBuTHe. l'ameroreHe3 y KUBOTHBIX. [loyoBble — Jkene3bl.
OO6pa3oBanue W pa3BUTHE TOJIOBBIX KJETOK. CriepmaTorene3 u ooreHe3. CTpOEHHE TOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). OMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozenos
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArymku). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MJIEKONUTAIOMINX. 3apOJIbIIIEBbIE JIUCTKU (TacTpPyJISALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiMsSHHE dacTel
pa3BUBAIOIIETOCST  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3yJbTaT HEpPapXUYeCKHX B3aUMOJCHCTBUM TIeHOB. BnusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ meramopdo30oM y OECIMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOTO U HEMPSAMOI'O Pa3BUTHSI, UX PACIPOCTPAHEHHUE B MPUPOAE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl pEryjslUM pocTa KHUBOTHBIX U ueioBeka. Craauu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHe3a 4YeroBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxeHue u pasButue pacteHuil. ['amerodur m crnopodur. Meio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHH.

MexaHu3MBbI peTyJIILIMYA OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JleMmoHCTpauMu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.



Tabmumpl 1 cxeMbl: «BereratuBHOE pa3MHOKEHUE», « THUIIBI 0ECIONIOro pa3MHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE IBriEHb», «Pa3zMHOXKEHHE TUAPHBDY,
«Meiios», «Xpomocombly, «l['amerorenes», «CTpoeHHe SHUEKIETKH W CIEPMaTO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHe MaillCKOro
)Kyka», «Pa3zButue capanum», «Pa3zButue nasarymkn», «J{BoiiHOE OMI0JIOTBOPEHHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJBbHBIX M JBYJOJBHBIX PAacTeHUN», «KU3HEHHBIM LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK MalopOTHUKAY,
«K13HEHHBIN MK COCHBI.

OOGopyaoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SHUIIEKJIECTOK U CIIEPMAaTO30U/I0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlaGopatopHass pabGora «l3ydyeHWe CTpOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckass padora «BrpIsiBIeHHME NPU3HAKOB CXOJCTBA 3apOJABIIICH MO3BOHOYHBIX
JKMBOTHBIX).

Jlaboparopnas padora «CTpoeHHUE OpraHOB Pa3MHOXXEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs TeHETUKH Kak Haykd. Pabotel I'. Menpens, I'. nme
®pusa, T. Moprana. Ponb oTeyecTBEHHbIX YUYEHBIX B pa3BUTHHM reHeTuku. Paboter H. K.
Konbmona, H. Y. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenxko, FO. A. ®ununuenxo, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSATUSI U CUMBOJIbI. | OMOJIOTMYHBIE XPOMOCOMBI, aJljieIbHbIE
TeHbl, aJbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepPO3UroTa, YUCTas JIMHHSA, THOPUIBI, TEHOTHUI, ¢eHOTHI. OCHOBHBIE METOIbl TCHETHKU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJIEKYIISIPHO-TEHETUYECKUN.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXeMBI CKPEITUBAHUS.

JlaGopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHus mpu3HakoB. [luTonoruyeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YHUCTOTHI TaMeT.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTOdHBI ~ XapakTep  HaclleJOBaHUS.
Pacuienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO

HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CuensieHHoe HacleJ0BaHue
T€HOB, HAPYUIECHUE CIETUICHUS MEX1y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENEHUS Mosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMocoM. HaciienoBanue Mpu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE AEHCTBHE T€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUN KOHTPOJIL PA3BUTHUS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuuid. ['eHermueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJIS U U3MEHEHUS HaclleICTBEHHOW MH(OpMalLuu B
IIOKOJICHUSIX KJIETOK U OPTraHU3MOB.



JleMoHCTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Ta6muupl u cxemsl: «[lepBbiii 1 BTOpOl 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe nomunupoBanuey», «ClieniieHHOE HAaclleJOBaHUE
MIPU3HAKOB y 1po30duibl», «I eHeTnka nmonay, «Kapuorun yenosekay, «Kapuotun apozoduiib,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaencTBue reHoBy.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO0Opa3us THOPHUIIOB MEPBOTO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JUIS JIEMOHCTPAlMM 3aKOHAa HE3aBUCHUMOIO
HAaCJICIOBAHUS IPU3HAKOB, MOJICIIb JJIsl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckass padora «/3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
TPO30(HITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHOTHIIAa M Cpeabl mpu (opMupoBaHuH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE  NpPU3HAKU. BuIbl  HW3MEHYMBOCTH:
HEHACJICICTBCHHAsI M HACJICACTBEHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib cpeasl B popMUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHsll psi 1 BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHONH N3MEHUHNBOCTH.

I'eHoTunudueckas u3MEeHUMBOCTh. CBONMCTBA TI€HOTHUIIMYECKON M3MCHUYMBOCTH. Bub
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHUU F€HETHYECKOTO pa3HOOOpa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTaimonHass W3MEHYMBOCTb. BHAbl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IUTOILIA3MATHYECKUE MYTalluH.
Comaruueckre W MoJoBble MyTauud. [IpuumMHBI BO3HUKHOBEHHMS MyTaluil. MyTareHsl U X
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuel U cxembl: «Buasl HW3MEHUHMBOCTHY, «MoauQUKaMOHHAS W3MEHUHUBOCTHY,
«KoMOnHaTHBHAs  HM3MEHYMBOCTDHY, «Meiiosy, «OnnmogoTBOPEHUEY, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKa», « BUIbI MyTaImiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOID.

IIpakTuyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YejlOBEKA

Kapuotun uenmoBeka. MexayHapoJHas NporpaMma HMCCIEIOBaHHUS T€HOMa 4YeJlOoBEKa.
MeTobl M3y4YeHHSI TEHETUKH YeNIOBEKa: TeHeaTOrHuecKuid, OJM3HEIOBBIN, [IUTOTCHETUIECKHM,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTHYeCKuid. COBPEMEHHOE ONpeIeIICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupro [11[P-
ananm3a. HacnencTBenHblie 3a001eBaHms YelioBeKa. | eHHbIE M1 XpOMOCOMHBIE OOJIE3HH YeIOBEKaA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B



NPEIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYyJIbTHUpOoBaHue. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Irpy3a». ITHUECKUE ACTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroioKeHHOCTh
YEJI0BEKA K MATOJOTUSIM.

JdemMoHCcTpaunu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeTOApl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkACHHUE CEeNEeKIMM U JoMecTukauuu. Yuenue H. U.
BasusoBa o LleHTpax mpoucXoIeHUsI 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JIaHMM COPTOB pacTeHWW U mnopoa KuBOTHBIX. CopT, mopona, ImMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacieAcTBeHHOM m3meHunBocTy H. V. BaBuiioBa, ero 3Hauenue ais
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTHIIAa TOTOMCTBA U OTOOP MO T€HOTHUITY C TIOMOIIIBIO aHANN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbBIl U
XUMHUYECKHI MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYJBTYpPHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUpPOBaHMS H MeTofoB pekoMOuHaHTHbIX JIHK ans
MOJTYYEHUS UCXOAHOTO MAaTepHalIa JIJIsl CEJICKLIUH.

[Tonyuyenune mnonumionnoB. BHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHT. HepolicTBeHHOE CKpellMBaHue, WM ayTOpuIuHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3nca B ceneknuu. OtanéHHas TUOpHUIU3ALUA.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHaAs pegoNtoYuUsLy.

CoxpaHeHHEe U U3YYCHHE TC€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTCHMM W HMX JUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3MCTBEHHBIX KYNbTYp. HM3yueHnue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuUMeHeHUuem CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULl, Nepedosblx uoel u
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanuu

[Toprpersr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CEICKIHN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi padora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopnasi padora «/3ydeHne METOZ0B CEJIEKITUU PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENIEKIIMU PACTCHHH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATENIbHBIM Y4YacTOK, B TEILTUYHOE
X035HCTBO, B TaOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0OTHA ¥ CHHTeTHYeCKasi OHO0JI0TUs

OOBeKTHl, HCIONb3yeMble B OHOTEXHOJOTHMHM, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauimoHHas OWOTEXHONOTWs: XjeboredeHue,



HOJyYeHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoounonornyeckuii cuHre3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHAIPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO IOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIHUX
HE BCTpEYaroIuecs B IPUPoJie OMOCUHTETUYECKHE Ty TH.

Kiterounass umHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuid smOpuoreHes. Vcnosb3oBaHue
ralIOuoB B CEINEKUUU pacTeHUH. [lonyuenue MOHOKIOHANbHLIX anmumen. Fcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHAIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCTEEHHBIX KYTbMYP.

XpOMOCOMHasl U T'eHHas MH)KEeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHUPOBAHHE
pexomOunantHeix JAHK. Coszoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHONW M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHE M 3TUYECKHE NpoOJeMbl T'€HHOU
WHKEHEPUH.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTaboI0oMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHuWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuoumxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIIMHCKHX TEXHOJOTHIA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIA M
ckaddonarHTa U PeIIeHNU 33a]a49 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 O0ecreyeHHss KOMOMHMPOBAHHOW 3alUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJSIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubt u  cxembl: «Mcnoiab30BaHME  MHMKPOOPTraHM3MOB B NPOMBIIUIEHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HH)KEHEPUD).

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKeKypenst «broTexHoorus — BaykHeas Npou3BOAUTENBHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEeHUA B OHOJIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUs JapBUHMU3Ma. JKu3Hb
W Hay4dHas nearenpbHocTh Y. JlapBuHa.

JBwxymue cuisl sBodonuu  BuaoB 1no Y. JlapBuHy (BBICOKAas WHTEHCHUBHOCTH
pPa3MHOXKEHUS OpraHU3MOB, HAacJeJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Teopuu 3Bostounu (CTI). HeliTpanbHas Teopus 3BOJIOLNH.
CoBpeMeHHas HBOJIOLMOHHAS OMOJOrUs. 3Hau€HHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, [x. Xonaeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunuero)», «JlecTHuma »KuBbIx
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHUS MPUCIIOCOOIEHUH Yy pacTeHud u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nmyremectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pb0Obl 3a cymecTBoBanue», «llopoxel romy6Geit», «MuHorooOpasue



KyJbTYpHBIX (opM KamycTeD», «[lopoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs IBHXKYIIUMX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOFOLIUN.

Tema 2. Muxkpo3Bosonusi 1 e€é pe3yJbTaTbl

[Monynauus kak snemMeHTapHass eAauHuua 5BoMoUUMU. COBpEMEHHBIE METObl OLIEHKH
TeHETHYECKOT0 pa3Ho00pas3us v CTPYKTYphI NONyJsiuii. MI3mMenenne reHodoH1a MONMyJIsIUN KakK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TeHeThdeckoro paBHoBecusa JIx. Xapnau, B.
Baitabepra.

OnemeHTapHble (QaKTOpbl (IBIXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBINA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHAIpPaBICHHBIE W3MEHEHHS
4acTOT a/uiesie B momyssinusx. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o pazHooopaszus. npudunsl u cireocmeus. Illpossenenue s¢gpgexma
Opeticha 2enos 6 Oonvbuwux u manvix nonyaayusx. Murpanuu. M3omsamus moOmymsiun:
reorpaduyeckas (IpoCTpaHCTBEHHAs), Onoornyeckas (penpoyKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisitommii gaktop 3Bomouud. POpMbI €CTECTBEHHOIO
oTOOpa: JIBMXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatoluil (au3pyntuBHbii). [lonoBoit otbop.
BO3HUKHOBEHNE U 3BOJIOLHUS COLMATBHOTO OBEACHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUE
npucnocoOIeHuni y opranu3MoB. Apomopho3bl U uanoagantanuu. [lpumeps! npucrnocoOneHuit
y Opranm3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumoobpazoBaHue Kak pe3yiabTaT MHUKPOIBOIIOLUH.
Wzomsimust — kmroueBoil  gaktop BumooOpazoBanus. Ilytu u cnocoObl BuA00Opa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (DKOJIOTUYECKOE), «MTHOBEHHOE)»
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIIMOHHBIX POIECCOB.

Mexanu3msbl GopMHUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BONIONMOHHON OuoOJOrMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPAaHEHUS
O6unopa3zHooOpazusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpanuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuip! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «IloMyAlnOHHAsI CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyle CHIBI  SBOJIIOLUN,
«OKonoruyeckas M30JSIIMS MOMYJISIUM ceBaHCKOM Qopenn», «l'eorpapuueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHULIBI Jaypckoiy, «IlomyssiiuoHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NEWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYLLIECTBOBaHHEY, «MHIycTpranbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHbBIX», «lIpeaympexknaromias OKpacka >KUBOTHBIX),
«®Duznonoruyeckue agantanun», «IIpucnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY,
«Kpurepun Buga», «Bunbl-nBoitHukn», «CrpykTypa Buaa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuyeckoe BHIO0OOpazoBaHME TPEX  BUAOB  JIAHABILIEH,
«JKoNoruueckoe BHUI000pa3oBaHKEe BUAOB cuHUL», «llomummounsl pacrenuit», «KamyctHo-
pelleuHblil THOpUI.

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Yyyesa MNTHUIl U 3BepeH ¢
OpUMEpaMHU Pa3InYHbIX MPHUCIIOCOOJNEHUM, uydyena NTUI] U 3Bepeil pa3HbIX BUAOB, repbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINUXCS PA3IUIHBIMH CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BpisiBIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucmocobneHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
EIeCO00Pa3HOCThY.

JladopaTopHasi padora «CpaBHEHHE BUIOB IO MOP(HOIOTHICCKOMY KPUTEPUIOY.

Tema 3. Makpo3sosonusi H e€ pe3yJbTaThl



Metoasl n3ydeHust Makpod3BoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomonuu. CpaBHeHue ¢uopbl M (payHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBIIECTB.
I'oMostornyHbIe ¥ aHAJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
TreHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3yUeHHsS  HBOJIOILUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallU1 U 3BOJIIOLMSI TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  YyHKYUI.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH.

JdemoHcTpaunu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

TabGmuupl u cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
suieps», «Crerouedansy, «Punnodurer», «CemMeHHbIe MAanopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  AHAJIOTHMYHBIE  OpPraHb»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W LIMMIaH3e», «[aBHBIE
HaIpaBJICHUS 3BOTIONUNY, «OO0IINEe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHay4Hble TpPEICTaBICHUSI O 3apOXKIECHUU >KU3HU (KpeauuoHu3M). ['Mmore3a mOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa JIkx. XomzaelHa, reHeTHyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) u rumoreza «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ u3ydeHus. lckomaeMble OpPraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAass M a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUECcKast IKaja: 30Hbl, IPbI, IEPUOBI, JTIOXH.

HauanpHble sTanbl opranuyeckoil sBomonuu. [losiBieHne 1 3BOMIONMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3sKocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM KaK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHrue 3ykapuoT (CHUMOHOreHe3). DBONIOIHMOHHOE MPOHUCXOXKICHHE BHPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymry. llosBaeHume CHOpOBBIX pacTeHUM M 3aBOEBAHWE HMH CYIIH.
CemeHnHble pacTeHus. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIC. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxokienne aMmpuOnii U penTHIINA.



[Tpoucxoxaenre miekonmuTaromux W OTUI. [lpuHIMD kioueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue *u3Hu Ha 3emiie IO ApaM U MEPHOJIaM: apXel, MPOTEPO30H, Maneo30i, Me3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKHX ImporeccoB. l[losBienue u
pacuBeT XapaKTepHbIX OPraHU3MOB. YTIJIe0OOpa30BaHHUE: €ro yCJIOBUS U BIMSHUE Ha Ia30BbIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPAaHHSA — 3KOJOTMYECKUE KpU3HCHI npouuroro. IlpuumHel u cnencreus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKAUN OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «CxeMa ombita @. Pequ», «Cxema onsita JI. [lacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3Ortansl HeopraHMuecKkon
sBosoLMM», «I'eoxpoHosornyeckas mkana», «HadalbHble 3Tanbl OPraHUYECKON 3BOIOLUNY,
«Cxema 00pa3oBaHUsI DJYKapHOT MyTéM CcHMOHOTeHe3a», «CucremMa >KMBOH IPHPOJIBD»,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit», «Punnopute», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOYHBIE BOJopocinn», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pPa3BUTUSA IKUBOTHOIO MHpPay,
«ApomMopo3bsl  KHBOTHBIX», «IIpocteiimme», «KumeuHomomoctasiey, «llmockue dYepBu»,
«HieHncToHOIHEY, «Pb10BDY, «3eMHOBOJHBIEY, «IIpecmpikaromumecs», «IItnupm,
«Munexkonuraromuey», «Pa3Butue KM3HM B apXeWckou adpey», «Pa3BuTue IKHM3HH B
IIPOTEPO30MCKON 3pe», «Pa3BuTue JKHM3HM B MAlICO30MCKOM 3pe», «Pa3Burume Xu3HH B
Me3030MCKOil 3pey», «Pa3BuThe KU3HM B KailHO30MHCKON »spey», «CoBpeMeHHas cucrema
OpPraHMYECKOr0 MUPA».

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETBHI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpei, KOJUIEKIMH OKAMEHEJIOCTEeH, MOJIEe3HBIX
MCKOIIAEMBIX, MYJISKA OPIraHUUYECKUX OCTATKOB OPTaHNU3MOB.

BupryanbHaa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu mo
U3yYEHHUI0 Aa0MOT€HHOT0 CHHTE3a OpraHUYeCKUX COeIMHEHHH B IEpBUYHOM aTtMochepe».

JladopaTtopnasi padora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEH CTPOEHHS PACTEHUM Ppa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONOJAOTrUM. MeTOo Il aHTPOIOJIOTHUH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKIEHUM YEIOBEKa. PelNrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxonmcrBo  uenoBeka ¢ JKMBOTHBIMHM. (CHCTEMaTHMUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YeJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, ToBeAeHUYeckre. OTIWYMS YeloBeKa OT
KHUBOTHBIX. [IpAMOX0KI€HHE U KOMIUJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJIO0BHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHolleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNU aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00€3bsIHBI (TIPOKOHCYIIBI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTI0OBEKOOOPa3HBIX 00€3bsiH U JIOJIeH. ABCTPATIONUTEKUA —



JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBJICHHUS Opyauil Tpyna. UemoBek
IPSIMOXOJISIINI W TIEPBBIN BBIXOJ Jtozel 3a mpenensl Adpuku. YenoBek reiinenbOeprckuii —
o0Imui NpeoK HeaHIepTaJIbCKOT0 YeJIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTallbCKUi
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THUIIA, JNEHUCOBCKUMN
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [laneorenernka u najgeoreHoMMKa.

OBOJIIOLMSA COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX YEJIOBEKA.
MyTanuonHsli npouece u nonuMopdusM. IlonynsuroHHbIe BOJIHEBL, Apei] reHoB, MUrpanus u
«a(h ekt ocHOBaTENSH» B MOMYJIIIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. Ilonsrue o pace. bonbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOuIHAsl (PKBAaTOpHUAJIbHAS), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJIeHUsl 4YeJloBeKa 1Mo IuiaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIIOCOONCHHOCTh  4YelIOBEeKa K  PasHbIM  YCIOBHSIM
OKpy>karoulel cpensl. BiausHue reorpaduueckoil cpeasl U apelda reHoB Ha MOP(HOJIOTUI0 U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuruinHapaele  MeTolpl B (pu3nueckoi (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
bruocounansHple  HCCIEAOBaHMA ~ IPUPOABI  4YenoBeKa.  FccinepoBaHue — KO3BOJIHOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

IToptpetsr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meronpl aHTponosiorun», «l['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHe3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonutek», «4enoBek ymenblit», «HenoBek NpaMOXOIAIIni», «JleHUCOBCKUI YeI0BEK»
«Heanpepransupl», «KpomanboHusl», «lIpenku demoBekay, «ITambl 3BOJIOLUN YEIOBEKay,
«Pacel yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTeH, MpeIMeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (dortorpaduu) KapTHH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeloBeka, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeJoBeKa,
CBS3aHHBIX C IPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHne 3K0JOTMYECKUX afanTalui YeTOBEKaY.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJOPraHU3MEHHbIX CUCTEM C OKPY KaloLIel cpeaoi

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl um 3amaun skonoruu. CBs3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY’Karolled Cpebl: JOKaJIbHbIH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM IS 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIOBEYeCTBA C MNpUponod. POpMHpOBAaHME SKOJOTUYECKOM KYJIBTYphl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsbl: «Paznensl sxongorun», «MeToabl 3Konorum», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabDy».

JlabopaTopHasi padora «/3yueHne METOA0B 3KOJIOTMUECKUX UCCIEIOBAaHUNY.



Tema 7. Opranusmbl 4 cpeja 0OMTaHUS

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uxX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (pakTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. Ilpasuno munnmyma (K. [lnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropbl. CBET Kak SKOJIOTHYECKUN (pakTop. JeHcTBHE pa3HBIX Y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHaJIbHAas poiib cBeTa. DOTONEpHOIU3M.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBL.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacteHuil K MOAIEP:KaHUIO
BogHOrO Oamanca. Kiaccupukanus pacTeHHid TO OTHOIICHHWIO K Boje. I[lpucmocobieHust
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYINHAs, MOYBEHHAs, TIIyOMHHAs
MOJMOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DU3MKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOMTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HHU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KyCTApDHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TpPAaBBI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Buabl OHMOTHYECKMX  B3aUMOJEHCTBUIN:  KOHKYPEHIIUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomeparys, MyTyaJin3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEHUCTBHS  (TOIMHUYECKHUE,
dopuueckue, (adpuyeckue). 3HadyeHUE OMOTUYECKUX B3aUMOJEHCTBUM JJIS CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «JKkosorndyeckue (pakropb», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», « TelI0KpOBHBIE JKUBOTHBIE», «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DU3NONOTHYECKUE aJanTalllii XUBOTHBIX», «Cpeapl OOUTaHHS OpPTaHHU3MOBY,
«buonornyeckue puT™MbD, «KusHeHHsle (GopMbl pacTeHuin», « KuzHeHHble POPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIUPOKOIMCTBEHHOIO JIECa», «DKOCUCTEMA XBOMHOro Jiecay, «llenu nuranus»,
«Xumnngectsoy, «Ilapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

Ob6opynoBanue: repOapuu pacTeHUH W IKHUBOTHBIX, IMPHCIIOCOOJEHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuM M KOJJIEKUUU TEIUIOIIOOMBBIX, 3WMOCTOMKHUX, MOPO30YCTOWYUBBIX
pacTeHuii, uydeia MTUI[ W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIE pACTEHHS JaHHBIX TPYMI, KOJUIEKIIMH >KHBOTHBIX,
oOUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTCHUN M KUBOTHBIX, 0OJIaJar0IINX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUM JKHU3HH, repOapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopnas pa6ora «BpisiBieHHe MTPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JladopaTtopnasi paGora «BbIsBICHUE TNPUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHIO
TEMIIEpaTypPbI».

JladopaTopnasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
OoOUTaHU.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU



DKOJIOTUYECKHE XapaKTePUCTUKH momyssiuu. [lomynsuus kak Ouoioruyeckas cUcCTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3HUECKUX OaphepoB W OCOOEHHOCTEW OMOJIOTUH BHIIOB B
(bopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsiiuii. OCHOBHBIE MTOKA3aTEIH MOMYJISIUU:
YUCJIICHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POKIAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJlorudeckasl CTpykTypa nomyssiiuu. OneHka 4YMCIeHHOCTH mnomyisiuuu. [unamuka
NONYJIALMY U €€ peryssaiusa. buotndyeckuil noTeHuuan nonyssiquu. MoaennpoBaHue TUHAMUKA
nonyisauuu. Kpusble pocra uymcinenHoctu mnonyisuuu. Kpussie BbbkuBanus. Perysius
YHUCIIEHHOCTU TMOIYJISIIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsiTue 00 »KoOJIOTMYECKOW HUIIEe BUAA. MecTtooOuTaHue. MHOromepHas MOCHb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoii Humu. [loreHunanbHas u
peann30BaHHAas HUILN.

Bun kak cucrema momymsiuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUHU.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojgoruueckue WHBAa3UU
Yy>KE€POJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYSCKHAE XapaKTEPUCTUKU MOMyJsiuny, «[IpocTpancTBeHHas
CTpPYKTypa mnonyisuun», «Bo3pactHble nupamuabsl nonyiasuun», «CKOpPOCTbh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skomornueckord wumm Jx. U.
XaTYNHCOHAY.

O6opynoBanue: repObapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH paCTeHUN K PaCCENCHUIO.

Tema 9. IkoJ10THsA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBSi3U MEXIy OpraHU3MamH B
OuoleHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUHOHANBHBIE OJIOKU
OpraHW3MOB B JKOCHUCTEME: TMPOAYLEHTH, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 010Kk 3KocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUEe MUPAMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccud. KiuMakcHoe cooOIIecTBoO.
bropaznoobpasue 1 moaHoTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCMEMbl 03ED U peK. DKOCUCEeMbl MOpel U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocucTemMa. ArpoueHo3. Paznuums wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojackoi (¢ayHbl. buonornueckoe #  XO34HWCTBEHHOE 3HAYEHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKoHOMEpHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHUA  OpPraHW3MOB B
sKocucTeMax. Ponb kackaonozo sghghexkma u 6udo08-30upuxamopos (Kuouesvix 6ud0s) &
@dynxyuonuposanuu  sxocucmem. IlepeHOC HHEPTrUM W  BEMIECTB MEXIYy CMEKHBIMU
HSKOCHUCTEMaMU. Y CTOMUYMBOCTh OpPraHU3MOB, TOMYJSALMA U OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3/1EHCTBUM.



Mexanuzmbl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdemMoHCcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOHHOrO Jeca», «DyHKIHMOHAJIBHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOMIIHAS, JIETPUTHAS)Y,
«JKoJoThYecKasi MUpaMKuIa YUuce, « IKOJIOTruYecKas nupaMua OMoMacchb», « IKOJIOrHIecKas
nupamuja sHeprum», «OOpasoBanue Oosora», «llepBuunas cykueccusi», «BoccraHoBnenue
Jeca Iociie moxapa», «IKOCUCTEMa 03epa», «ArpoleHo3», «KpyroBopoT BeLIECTB M IOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem».

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcanue ypooIKOCHCTEMBD).

JlabopaTopnasi padora «/3yueHue pazHoOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKekypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIH JIyT, 03€po, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — olmennanerapHas o0ojgouka 3eMiH, i€ CYIIECTBYET WJIM CYIIECTBOBAaJa
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. . Bepuanackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTHU CcylecTBOBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel BemiectB U
OroreoXMMHUECKHEe LUKIIBI (Yriiepoa, a30Ta). PUTMHUHOCTD sBIIeHUH B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0o 6mome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOHHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BbICOKOTOpbs. Kitumar, pacTuTeabHbIN U )KUBOTHBII MUP OMOMOB CYIIIH.

Crpyktypa W QYHKOHS OJKHBBIX CHCTEM, OIGHKAa HX PECypCHOTO TMOTEHIHala |
6uochepHbIX QyHKIHUI.

JleMoOHCTpanun

[Toptpetsr: B. . Bepnanckuit, 3. 3rocc.

Tabmuue! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot azora B npupone», «Kpyrosopor
yriaepoja B mpupoje», «KpyroBopor kuciaopoaa B npupoae», «KpyroBopoT BoJbl B IPUPOEY,
«OcHoBHBIE OuoMBbI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cwmemannbiii  necy, «lllupokomuctBennslii nec», «Ctenb», «CaBaHHay, «IlycThIHY,
«Tponwmuecknii nec».

Ob6opynoBanue: repdapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMN )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKoJIornYeckre KpH3UChl M WX NpUYMHBL. Bo3zgelicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa HOYBEHHBIX pecypcoB. MI3mMeHeHne kinumMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). borannveckue caapl U 300JI0THYECKHE
HapKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpasus 3emnu. OOmme



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €T0 BEPOSTHBIE MTOCIIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPWHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuusarouue OOCMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JemMoHcTpauuu

Tabmuubl W cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arpszHenne mouBbl», «llapHukoBeii  3ddexkr», «Ocobo oxpaHsiemMble MNPUPOIHbBIC
TEPPUTOPUNY, «MOJIeNN YIIPaBIIEMOr0 MUPay.

Ob6opynoBanue: Qororpaguu OXpaHsEeMbIX pacTeHUH U IKUBOTHBIX KpacHoil kHuru
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'HN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 0Opa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTtpykType JTUYHOCTHBIX PE3yJbTATOB OCBOEHHUS MPOTPAMMBbI 1O OMOJOTUU BBIJCICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEXJIeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICTIOBBIMH  YCTaHOBKaMH, NPUCYLUIUMU  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUYECKOH  KYJIBTYPBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOM NIEATETHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOLEeccaM CaMOIlO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBaXXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH Cpeie.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus» MomKHBI OTpakaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIui, MO3UTHUBHBIX BHYTPEHHHUX
yOeXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE pean3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(HhOPMUPOBAHHOCTh  TPAXKIAHCKOM TMO3UIIMK  OOydYaroIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBaKEHUE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YUCOHBIX MPOEKTOB,
peleHnr yu4eOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE yYHTBHIBATh B CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pasHBIMU yOEXKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH U COLIMATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS Y4YEOHBIX,
MO3HABATENIPHBIX W HCCIIEIOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOMIPOCOB OMOIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOU JIEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHUS K
CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH mnepe] PoaMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYpY, IPOIIIOE M HACTOsIIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUICHHE K TPUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
nocTikeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIGHME M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUYCHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB IPUPO/IBI, B KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JAAHUIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJIO/IEHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIHSIX, YTPOXKAFOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITETIHHO  BBINOJHATH  TaKykO
NesITeIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOP OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE [IaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAe KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
TIOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH JIUIsI OKPYIKAFOIIIEH CpeJIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0eM U MMyTel ux perieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTHW 3HAHHUS U YMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOmroaeHne
MpaBWJI TOBEJEHUSI B NMPHUPOJAE, HANpPaBICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSATHBIC YKOJIOTHUECKHUE IMOCICIACTBUS MPEIITPHHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUMAIBHOW IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXIY JIOJIbMH U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHUS, CO3[JaHUU LIEJIOCTHOTO MpeICTaBlIeHHsI 00 OKpyKaroIieM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH npoOaeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJIi COBPEMEHHOW IUBWIM3AIMHU: 00ECIIeYeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
MCIIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTH O0yuarommxcs, GopMUpPyeMOil pu U3y4eHUU OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M MPOUCXOIANIMX B HEM HM3MEHEHUU, YMEHHE JeiaTh O0OOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
MOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIHOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajIbHbIE
yueOHble JeiicTBUs (MO3HaBaTeNbHbIe, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00eCIeunBaroye
dbopMupoBaHre (PyHKIMOHAJIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYarolIuXcs;
CIIOCOOHOCTh 00y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHUBEpCAJbHble y4yeOHble AECHCTBUS B IO3HABATEIbHON U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHUBHbIE YHUBEpCaJbHble YyueOHble JEWUCTBUS, pEryIsITHUBHbIE YHHUBEpCaJIbHbIC
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBS3H C APYTUMHU MOHITUIMHU);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHATUS JJIsl OOBsACHEHHS (AKTOB W SIBICHUHA KUBOMH
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOJIOTHEH, KITIOYESBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHHs,, HAaXOAWUTh AapryMEHThl Ui JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AHAIM3UPOBATh TOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISATh IIEJICHANIPABICHHBIN IOMCK IEPEHOCAa CPEICTB W CIIOCOOOB IEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCHTh 3HaHWS B  I[IO3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KHU3HEIEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OPUTMHAIBHBIC IOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMalMU (TEKCTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAaHUS Pa3/INYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uHpOpManKel: TPUMEHITh XUMHUYECKUe, (PU3MYecKre MW MaTeMaTHYeCKHe 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUU IO CYILECTBY 00CYy»k/IaeMoil TeMbl (YMEHHE 3aJjaBaTh BOIIPOCHI, BBICKA3bIBATH
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHS KOH(IMKTHBIX CUTYaIMid, yMETh CMAT4aTh KOHQIUKTHI 1
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHny OMOIOTHYeCKOi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYTIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh W KOOPJMHHUPOBATH
JIEUCTBUS MO €€ JOCTHUIKEHMIO: COCTAaBJIAThH IUIAaH JEHUCTBUH, PACHPENENSTh POIU C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH A€ CTBHSIMU

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 30POBBI0 U 3J0POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PeLIeHUs NpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATH MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIlaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHMBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI IPYTUX PU aHAIU3€ PE3yIbTaTOB ACATECIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yri1yOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue Ay OWOJIOTMM HAay4HblEe 3HaHUS, YMEHHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbBI
JESATETLHOCTH IO TOJYYeHUIO HOBBIX 3HAHUW M WX MPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX, a
TaK)X€ B PEAIbHBIX JKU3HEHHBIX cuTyalusax. [IpeagmeTHbie pe3ynbTaThl IPeICTaBIEHbI 0 TOAaM
U3YYEHHUS.

[IpenmerHble pe3ynbTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTb 3HAHUI O MeCTe M POJIK OUOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHWU 3aKOHOB TPHUPOABI U
pelieHrnr IpobiieM PalMOHAIBHOTO MPUPOIOTIONH30BAHMS, O BKJIA/I€ POCCUUCKUX H 3apyOeIKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
OMOJOTHYEeCKHEe TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpEryJsilus, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHE),
Oouonoruueckue teopuu (kinerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJIBbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUS, PACUICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOro HacienoBanus ['. Menaens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BbEKTOB (OMHCaHUE, N3MEpEHHUEe, HAaOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHH, )KHUBOTHBIX, Y€JIOBEKa,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpoHHOr0 TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATH B3aUMOCBS3H MEXIY OpPraHOMIAMH KJIETKH U WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
GyHKIUSAMU, MEXKIY dTanmaMu OoOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apTyMEHTHI, OMOJIOTHYECKYIO0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIIEyeMbIMH OHOJOTHYECKHUMH TPOIECCAaMU U SIBICHUSMHU, JENIaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIHpyS 1IeNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYYCHHBIE PE3YJIbTATHI U JINaTh BBIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJIyYEeHHBIE PE3YJIbTaThl HA YUYEHUUYECKUX KOH(PEPEHIHIX;

YMEHHE OIIEHWBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCIIEZIOBaHUN B 001acTH
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHUE, HalpaBIEHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BbIOOp Oyymieil nmpodeccoHalbHON AeITEeNbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETTLCKOTO X03SHCTBA, MMHIIEBON
IPOMBIIIJICHHOCTH, YIIyONATh TO3HaBaTeNbHBI HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCHd W TPOJODKEHHE OHOJIOTHYECKOTO 00pa3oBaHUs B
OpraHu3alysaX CPEeAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BAaHUs, W B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJIle POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHE CYITHOCTH OCHOBOMOJAraroluX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSIX
sBosonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHEeTHYeCKOro paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxojctsa K. M. bapa), npaBuna (Mmunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB U D3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, IBMXKYLIETO M Pa3phIBAIOLIETO €CTECTBEHHOro 0TOOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MONYJSAIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTa BELLIECTB U IIOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABHKYIIUMU
CHWJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHUE BBISIBJIATH OTIUYUTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, ITPHCIIOCOOIIEHHOCTh BUIOB
K cpene oburtanusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHsS MHOIo00pa3usi BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI IPUPOIBI U
YeJI0BEUeCTBA;

YMEHHE pemiath OWOJIOTMYECKUE 3a7aud, BBISBIATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TIPOIleCCAaMU U SIBICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPATOpPHBIE U MPaKTHUYEeCKHE pabOThI, COOMIOIATh MpaBMia MPHU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKOW padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJHMYHO IPEACTaBIATh
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINSX;

YMEHHE OLICHMBaTh TUIOTE3bl U TEOPUM O IMPOUCXOKIACHUM IKU3HU, YEJIOBEKa W
YeNIOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpAIEHUs TII00ATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AeATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPHUHAPUU, CEIThCKOTO XO3WCTBA, MHIIEBON MPOMBIIIEHHOCTH, YTIyOIATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEeCKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBo yacoB

DJieKTpoHHbIEe (I (ppoBHIE)

Ne n/m HaunMeHoBaHMe pa3iesioB U TeM POrPpaMMBbl KoHTpoJibHbBIE IpakTHyeckune
Bcero o0pa3oBaTeJIbHBIE pecypchl
PadoThI padoThI

1 Buonorus xak Hayka

2 JKuBbIe crcTeMBl M UX H3yYCHUE

3 buonorus knetkn 0.5

4 XuMmudeckast OpraHu3anus KICTKH 10

5 CrpoeHue U QyHKITHHA KICTKH 8

6 OO6MeH BelecTB U MpeBpalleHne YJHEPTUH B KIIETKE 1

7 HacnenctBenHast vHbopManus U peanu3ays e€ B 9 05
KIICTKE
JKv3HEeHHBIN UK KIETKU 6 1
Crpoenne U pyHKIIUH OPraHU3MOB 17 15

10 Pa3MmHOXeHHEe U pa3BUTHE OPTAHU3MOB 8 15

1 I'eHeTHka — HayKa O HaCJIEICTBCHHOCTH H 5 05
W3MEHYHNBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10

13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1

14 I'enernka yenoBeka 3 0.5

15 Cenexuus OpraHu3MOB 4 1

16 BrotexHomorns u cuHTETHYECKAst ONOIOTHS 4

17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KIIACC

KoauuecTBo yacoB

DJieKTpoHHbIEe (I (ppoBHIE)

Ne n/m HanmeHoBanue pa3iaesioB  TeM NPOrPpaMMBbI KoHTpo/bHbIe IIpakTnyeckue
Bceero o0pa3oBaTesIbHbIE pecypehbl
PadoThI padoThI
1 3aporKIeHUE U PA3BUTHE 3BOJIOLHOHHBIX 4
HpeCcTaBIeHUH B OMOJIOTHH
2 MukposBOIFOIHS U €€ Pe3yIbTaThl 14 2
3 MaxposBoronus U €€ pe3yIbTaThl 6
4 IIpoucxoxaeHne u pa3BUTHE KU3HU HA 3eMIIe 15 15
5 [IpouncxoxaeHne YenoBeKa — aHTPOIIOTCHE3 10 1
DKoJI0rus — Hayka O B3aUMOOTHOILICHUSIX
6 OPTraHU3MOB U Ha/IOPraHU3MEHHBIX CUCTEM C 3 0.5
OKpy>Karouiel cpenoi
7 OpraHu3msl U cpea oOUTaHus 15
OKOJIOTHSI BUJIOB M MOMYJISLIUHI 9 0.5
OKosorus coobuecTB. DKOIOTHYECKUE CUCTEMBI 12 0.5
10 buocdepa — rinodasnbHas sKocucTemMa
11 YenoBek U OKpyXKaromas cpena 6
12 PesepBHOE Bpems 8
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







n/n

IHOYPOYHOE IIVTAHUPOBAHUE

Tema ypoka

buonorus kak KOMIIJIEKCHas HayKa U KaK 4aCTb
COBPEMCHHOI'O O6H.[€CTBa

JKuBBIE CHCTEMEI M HX CBOMCTBA

10 KJIACC

KoauuecTBo yacoB

Bcero

KonTposbHbIe
padoThI

Jara

IIpakTHYyeckue W3ydeHus

padoThI

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

A w N e

YpoBHEBasi OpraHu3aliys )KMBbIX CUCTEM

Hcropus oTKpbITHS U N3yueHUs KieTku. Knetounas
Teopus

MeToabl MOJIEKYIIPHOM U KI€TOYHOH OHOJIOTHH.
[TpakTryeckas padora «M3ydeHne MeToI0B
KJICTOYHOH Omonornu (xpomarorpadus,
anektpodopes, nudppepeHITnaITbLHOe
ueHTpudyruposanue, [1LIP)»

XUMUUECKUH COCTAB KIETKH

0.5

MI/IHepaJ'H)HI)Ie BCHICCTBA KIJICTKH, UX 6I/IOJ'IOI‘I/I'-IeCKaSI
poJib

OpraHuyecKue BeIecTBa KIETKH — OCIIKH.
JlabopaTopHnas pabota «OOHapykeHHE OEITKOB C
TIOMOIIBIO KQUECTBEHHBIX PEAKIIUID)

0.5

10
11

CaoticTBa, kiaccudukaiys U GpyHKIHN OEIKOB
OpraHu4ecKre BeIecTBa KISTKH — YIJIEBOMBI

OpFaHquCKI/IG BCIICCTBA KJIICTKHU — JIMIIUObI

12

Hyxneunossie kucnotsl. JIHK u PHK.
JlaGoparopnas pabota «MccnenoBanue
HYKJICHMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IMuHBIX OPTaHU3MOB)

0.5

13

14
15

Crpoenue u pynkun ATD. [Ipyrue
nykiaeosunrpudocdarst (HTD)

CexBenupoBanue JJHK. MeTobl reHOMUKH,
TPAHCKPUNITOMHUKHU, TPOTEOMHUKH

Meto/ibl CTPYKTYpHO#H OHOJIOTHH




16

Twunel KJIETOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

CrtpoeHnue sykapuotudeckoil kietku. [IpakTuueckas

17 8 . 0.5
pabora «l3yueHne cBOWCTB KJIETOYHOI MEeMOpaHbDy

18 IToBepXHOCTHBIH anmapaT KICTKH
OngHOMEeMOpaHHBIE OPTaHOMABI KIICTKH.

19 [Ipaxtraeckas pabora «3yueHne ABIKSHUS 0.5
LUTOIUIa3Mbl B PACTUTEJIBHBIX KIETKAX)

IToxyaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MHUTOXOH/pHH, TacTubl. JlabopaTopHas paboTta 05
«HccnenoBanne miaa3Mou3a 1 JeTIa3MoiIn3a B '
PaCTHTENBHBIX KIETKAaX)

21 HememOpaHHbIe OpraHOM/IbI KICTKH

22 CtpoeHne 1 QyHKINH apa
CpaBHHTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT.

23 Jlaboparopnas pabora «/3yueHne cTpoeHus KIETOK 0.5
Pa3JIMIHbIX OPTaHU3MOB»

AcCUMUIIAINS ¥ AUCCUMUIIALNSA — JIBE CTOPOHBI
MeTabonu3ma. Tumbsl oOMeHa BELeCTB.

24 JlabopaTopnas pabota «/3yueHne KaTaTUTHIECKON
AKTUBHOCTH (bepMeHTOB (Ha IMpuMEPE aMuJia3bl NI
KaTaJyasbl)»

DepMEeHTaTUBHBINA XapaKTep peakluil KJIETOYHOTO

o5 MeTabosnu3ma. JlaboparopHast padbora «/3yuenue 05
(hepMEHTaTUBHOTO PACILEIJICHUS MIEPOKCUIa '
BOJI0pO/Jia B paCTUTEJIILHBIX U JKUBOTHBIX KJIICTKAX)

26 Benku-akTuBaTOpHI M OEIKU-UHTHOUTOPBI

27 ABTOTpOGHBII THII 0OMEHA BEIECTB

28 doTocuHTE3

29 Xemocunres. Jlaboparopras pabota «CpaBHeHUE 05
npoteccoB OTOCHHTE3a M XEMOCHHTE3a '
AHaspoOHble OpraHu3Mbl. Buisl OposkeHusI.

30 JlaboparopHras pabota «CpaBHEHHE IIPOLIECCOB
OpOXKEeHUS U JIIXaHHSD)

31 A>poOHBIE OPraHU3MBbl. DTaMbl SHEPTETHIECKOTO
oOmeHa

32 OHeprust MeMOPaHHOTO I'PaANEHTa IPOTOHOB.

Cunre3 AT®: pabora npotoHHON AT®-cHuHTA3BI




33

Peakuuu MaTpuiHOro CMHTE3a

34 Tpauckpurs — MatpuaHsiid cuaTe3 PHK

35 Tpancismnus u e€ STarmbl

36 Komuposanue amuaokucior. Pois pudocom B
6uocuHTe3e Oenka

37 Opranusanus reHoMa y IpoKapuoT ¥ SyKapHoOT

38 MornekysipHble MEXaHU3MBI 3KCIIPECCUU TEHOB y
9YKapHoOT
Bupycsl — BHEKIICTOUHBIC (HOPMBI KH3HH U

39 oOnuraTHbIe mapa3uThl. [IpakTHueckas padboTa 0.5
«Co3naHue MoJIeTi BUpycCay

40 BupycHrie 3a0051eBaHIS YeTOBEKA, )KUBOTHBIX,
pacTeHui

41 HaHoTeXHOIOTMH B OMOJIOTHH U MEITUIIMHE

42 JKnU3HEHHBIH INKIT KIIETKA

43 Martpuunsiit cuaTe3 JJHK

44 Xpomocomsl. JlabopaTopHas pabota «/3ydeHne 05
XPOMOCOM Ha TOTOBBIX MHUKPOIIPEIapaTax» '

45 JleneHve KIeTKu — MHTO3
Tumel keTok. KaprokuHes 1 HUTOKHHES.

46 JlaGoparopnas pabota «Habnronenue MuTo3a B 05
KJIETKaX KOHYMKA KOpeIKa JTyKa (Ha TOTOBBIX '
MHUKpOTpenapaTax)y»

47 Perynsnus ;ku3HEHHOTO IHKJIA KIETOK

48 OpraHu3Mm Kak eIMHOE 11eJ10€

49 Txanu pacrenwmii. JlaboparopHas pabora «V3zydeHue 05
TKaHe# pacTeHum» '

50 TxaHM KUBOTHBIX U YenoBeka. JlabopaTopras 05
pabora «l3y4eHne TKkaHel )KUBOTHBIX» '

51 Opranebl. CucteMbl opranoB. JJaboparopras pabota 05
«3yueHue opraHoB LIBETKOBOI'O PACTEHUS» '

52 Ornopa Teja OpraHu3MoOB

53 JIBrmKeHUE OPraHu3MOB

54 [Tutanue opraHuzMoB

55 IMuTaHue MO3BOHOYHBIX JKUBOTHBIX.

HI/IIJ.IeBapI/ITeJIBHa}I CHUCTEMA YCIIOBCKA




56

J:[LIX&HI/IG OpraHmu3sMoB

57 JlpIXaHne M03BOHOYHBIX KUBOTHBIX M YETOBEKA
58 TpaHCTIOPT BEIIECTB y OPTaHU3MOB
59 KpoBeHoCHas1 cucTeMa NO3BOHOUYHBIX )KUBOTHBIX H 1
YeJI0BEKa
60 Beigenenue y opranu3sMoB 1
61 3ammTa y OpraHu3MoB 1
62 VmmyHHas cucTeMa 4eioBeKa 1
63 Pa3apaskMMOCTh M peryJsisiiiysi y OpraHu3MoB 1
64 I'ymopanbHast perysiiys 1 SHJOKPUHHASL CHCTeMa 1
XKHMBOTHBIX U YEJIOBEKA
65 @opMBbI pa3MHOKCHHUS] OPTaHU3MOB
66 [TomoBoe pa3sMHOKECHUE
67 Meiio3
I'amerorene3. Obpa3oBaHHe U Pa3BUTHE IOJIOBBIX
68 kietok. JlJabopatopuas pabota «/3yueHue cTpoeHuUs 1 0.5
MIOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIpEIapaTax»
69 WunuBuyansHOe pa3BUTHE OPraHU3MOB — 1
OHTOTeHE3
70 3akyaKa OpraHoB M TKaHEH M3 3apOJIBIIIEBBIX 1
JINCTKOB
Pocrt n paszsutne xuBoTHBIX. JlabopaTropHas paborta
71 «BBIsIBNICHHIE IPU3HAKOB CXOACTBA 3aPOBIIICH 1 0.5
MTO3BOHOYHBIX )KHBOTHBIX)
PasmHOXeHME U pa3BuTHE pacTeHui. JlabopaTopHas
72 pabota «CTpoeHHe OPraHOB PA3MHOXKCHHUS BBICIIIHX 1 0.5
pacTeHui»
73 VcTopust CTaHOBJICHUSI U PAa3BUTHS TCHETHKU KaK 1
HayKH{
OCHOBHBIE TIOHSTHS U CUMBOJIBI TeHETHKH.
74 JlaGoparopnas pabota «/Ipo3zoduina kak 00BEKT 1 0.5
Te€HETHUYECKUX UCCIIEOBAHUIY
3aKOHOMEPHOCTH HACJIeJOBaHHs IIPH3HAKOB.
75 Monorubpuanoe ckpenuBanue. [Ipakruaeckas 1 05

pabora "N3yueHue pe3yIbTaTOB MOHOTHOPUTHOTO
CKpEIMBAaHKS Y APO30PIIIHT"




HI/ITOJIOI'I/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/IZ[HOFO

76 1
CKpeIIMBaHUs
77 Amnanuzupytoliee ckpeuusanue. Henoianoe 1
JIOMHHHUPOBaHHE
JurunopunHoe ckpernmBanue. [Ipaktnyeckas padora
78 «H3yueHne pe3ynpTaToB AUTHOPUIHOTO 1 0.5
CKPCIUBAHUS Y JPO30(UIB)
79 [{uTonornyeckre OCHOBBI TUTHOPUIHOTO 1
CKpCIUBaHHUS
80 ClierieHHOE HaCJIeJOBaHUE MTPU3HAKOB 1
81 XpoMOCOMHasi TeOpHUsl HACJIECTBEHHOCTH 1
82 I'eneTnka moma 1
83 I'eHOTHIT KaK LIEIOCTHAsI CHCTEMA 1
84 l'eneTnyeckuil KOHTPOJIb PA3BUTHUS PACTEHUH, 1
JKMBOTHBIX U YEJIOBEKA
85 W3MeHYHBOCTh MPU3HAKOB. BUIbI H3MEHUUBOCTH
86 MomudukanrnoHHas H3MECHIUBOCTh
BapuannoHHbIH psii 1 BapHALIMOHHAST KPUBAsL.
JlaboparopHas pabora «ccnenoBanue
87 3aKOHOMEPHOCTEN MOAMPUKAITMOHHON 1 0.5
n3MeH4MBOCTH. [loCcTpOeHNE BapHAIIMOHHOTO psijia U
BAPUALIMOHHOM KPUBOI»
88 I'eHOTHITMYECKAS U3MEHYHUBOCTh. KOMOMHATHBHAS 1
HU3MEHYHUBOCTh
MyTanuoHHas K3MEHYUBOCTD. [IpakTudeckas paboTa
89 «MyTanuu y 1po30o¢uiis! (Ha TOTOBBIX 1 0.5
MHKpOITIpenaparax )»
9 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOoIiecca. 1
DIUTeHETHKA U MTATCHOMHUKA
91 I'eHeruka 4yenoseka. [IpakTuueckas paborta 1 05
«CocraBiieHHE U aHAJIN3 POJIOCIIOBHOM
92 MeToapl MEIUIIMHCKOM TeHETHKH 1
3HaYCHUE METUIIMHCKOM TCHETHKY B
93 MPEeIOTBPALLEHUH U JICUEHUN T€HETUYECKUX 1
3a00JICBaHUH YEIOBEKA
94 OcHOBHBIE IOHATHS ceyieKnuu. JlaboparopHas 1 05

paboTa «3y4eHue cOpTOB KYJIETYPHBIX PACTCHHUN 1




TOPOJT JOMAIITHHUX JKUBOTHBIX)
MeTonb! ceneKInoHHOM paboTel. JlabopaTtopHast

95 N 1 0.5
pabora «l3yueHne METO0B CeJICKIIMY PACTCHUN

9% JlocTrxeHHs CeJIeKIUHN PACTEHUH 1 KUBOTHBIX. 1
[MpakTryeckas pabora «IIpuBHBKa pacTeHUID»

97 CoxpaHeHHe, H3yYeHHE U HCIIOIb30BaHNE 1
TEHETHYECKUX PECYpPCOB
BrortexHomorust Kak HayKa U OTpacib IPOU3BOJCTBA.

98 [paxTraeckas pabora «3yueHne 0OBEKTOB 1 0.5
OMOTEXHOIOT I

99 OCHOBHBIE HAIIPABJICHHUS CHHTETHUECKOM OHoIornn

100 XpoMocoMHas U TeHHAST HH)KESHEPHUS

101 MenuuuHckre GMOTEXHOJIOTHU

102 PezepeHslit ypok. [loBTopenue, 06o0meHue, 1
cUCTeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 13.5




11 KIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uu(ppoBbIe
Tema ypoka
n/n M Bcero Koﬁn TPOIBHEIC IIpﬁaKanecxne H3YYeHMsI o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 OpomonunonHas Teopus Y. JlapBuna
2 JBIOKyIIIE CHITBI SBOIIOIIH BUAoB 1o Y. lapBunHy 1
3 Bopr0Oa 3a cyniecTBoBaHUE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOP
4 DopMUpPOBaHUE CUHTETUYECKOM TEOPUU 3BOIIOLUU 1
5 OTaIrsl 3BOIIIOIIMOHHOTO TIPOIECcca: MUKPOIBOIFOLIUS 1
1 MaKpO3BOJIIOIIHS
6 [Momymsinust — 371eMeHTapHas eIUHUIA YBOIIOLIH 1
3akoH reHeTHyeckoro pasHosecus k. Xapau, B.
7 Baiin6epra. JlabopaTopHas pabota «BrisiBienne 1 0.5
M3MEHYHMBOCTH y 0c00€il 0JTHOTO BUIa»
8 OnemeHTapHbIe (HaKTOPbI IBOJIIOLMU 1
9 D¢ddexr ocHoBaTens. IpdhekT OyTHUIOUHOTO 1
TOpJIBIIIKA
10 Murpanuu. M3onsuun nomyasiuii: 1
reorpaduueckas, Ouonorunyeckas
1 EcrecTBeHHBIN 0TOOp — HanpaBIsIOWIUii hakTop 1
9BOJIIOLUH
12 ITonoBoii oT60p 1
[Tpucnoco0neHHOCTh OPraHU3MOB KaK pe3yJbTaT
13 MUKpo3Bosronnu. Jlaboparopnast pabora 1 05
«HW3yuenne apomopho30B 1 HIHOaANTAMN Y '
pacTeHnH 1 >KUBOTHBIX»
[Tpumeps! nprciocoOIeHUH Y OPraHU3MOB:
Mopdooruueckne, GU3N0IOrHIECKHE,
14 OnoxuMuueckue, noseaeHveckue. Jlaboparopuas 1 0.5
pabora «IIpucrocobiaeHust OpraHu3MOB U X
OTHOCHTEJbHAs 1IeNIeCO00Pa3HOCTh
Bup, ero kputepun u cTpykrypa. JJaboparopnas
15 pabora «CpaBHeHHE BUJIOB IO MOP(HOJIOTHIECKOMY 1 0.5

KPUTCPUIO»




16

CrpykTypa Buaa

17 Bunoobpa3oBaHue Kak pe3yiIbTaT MUKPOIBOIIOIHAN

18 CBsI3b MEUKPO3BOITIOIIUH U SMTAIEMHOJIOTHHI

19 MakposBomronus. [laneoHTonornyeckue MeToabl
H3YYICHHSI SBOJFOITIH

20 Buoreorpaduieckne METOIbI U3yUCHHS YBOFOIMH

21 OMOpPHUOJIOTHYCCKUE U CPABHUTEIBHO-
MOP(HOJIOTHUCCKUE METOIbI H3YUCHHUS IBOJFOIIMU

29 MoeKyIsIpHO-TEeHETHUCCKIE, OMOXUMHUYCSCKUE U
MaTeMAaTHYCCKUE METOIbl U3y UCHHS DBOJIFOIMH

23 O0611Me 3aKOHOMEPHOCTH 3BOJFOIIMU

24 AnantuBHas paauamyst. HepaBHOMEpPHOCTD TEMITOB
JBOJIIOIHHA

25 HayuHble THIIOTE3BI TPOUCXOKICHUS KU3HH HA
3emie

26 JloHay4HBIC TIPEICTABICHUS O 3aPOXKICHIH KU3HH

27 OCHOBHBIE ATaINbl HEOPTAHUYECKOUN IBOTIOIHH

28 I'mnoTesbl 3apOXKICHUS KU3HU
Hctopusa 3eMian U METOJIBI €€ U3YUEHUS.

29 JlabopaTopHnas pabota «/3yueHue U OMHCAHHE 0.5
HCKOMAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOBY

30 HavasnpHbIE ATaIbl OpraHUIeCKOH SBOIIOIIH

31 DBOJIIOIHS 3YKAPHOT
OCHOBHBIE 3TaITbl YBOJIOIMU PACTUTEIHHOTO MHUPA.

32 [paktraeckas padora «/3yueHne ocoOeHHOCTEH 0.5
CTPOCHUS PACTCHUN Pa3HBIX OTIEIOBY

33 OCHOBHBIE 3TaITbl YBOJIOIHU )KUBOTHOTO MUPA
DBouTOINS JKUBOTHBIX. [IpakTHdyeckas pabora

34 «V3yuenune 0coOOEHHOCTEN CTPOSHUS ITO3BOHOYHBIX 0.5
JKUBOTHBIX)

35 PasBuTHe xu3HU Ha 3eMIIe TI0 3paM U epHoaM

36 MaccoBbie BBIMUPaHUS — KOJIOTHYSCKUE KPUZUCHI
MIPOILIOrO

37 CoBpeMeHHBIN IKOJIOTUIECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHast CUCTEMa OPraHHYECKOTO IPOIILIOro




39

OCHOBHEBIE CUCTEMAaTHYCCKHUE TpyIIibl OpTraHU3MOB

40 AHTPOIIONIOTHS — HAyKa O YeJIOBEKe

a1 PazButune npezacraBieHnit 0 MPOUCXOXKICHUH
4eJoBeKa
MecTo denoBeka B CHCTEME OPTaHUIECKOTO MHUPA.

42 JlabopaTopuas pabota «l3yuenne ocoOeHHOCTEH 05
CTPOGHHMSI CKEJIETa YeJIOBEKa, CBSI3aHHBIX C '
TIPSIMOX0XKJICHUEM)

43 JIBIKyIIMEe CHIIBI aHTPOTIOTeHe3a

44 CooTHOIIEHNE OHOIOTMYECKNX U CONMATIBHBIX
(haKTOpOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMH aHTPOIIOTEHE3a

46 [NaneoreHeTrka u majxeoreHOMHUKA

47 DBOJIIOIUS COBPEMEHHOTO YeI0BEeKa

48 Yenoseueckue pacwl. [IpakTuueckas pabora 05
«HM3yueHne SKOJIOTUYECKHUX aJanTalni YeI0BeKa» '

49 MeXIMCIUIUTNHAPHBIC METOAbI AHTPOTIOJIOTHH

50 3apokJeHUE U Pa3BUTUE DKOJIOTUH
Mertonp! sxonorun. JlabopaTopHas paboTa

51 «/I3yueHne METOIOB HKOIOTHIECKUX 0.5
nccIeI0BaHUN

52 3Ha4YeHHE IKOJOTHIECKHUX 3HAHUHN TSI YeIoBeKa

53 Dxonorundeckue GaKTopsl
AobnoTtnueckue pakTopsl. CBET KaK SKOJIOTHICCKUN

54 (axtop. JlaboparopHas padota «BbisiBiIeHUE 0.5
IPUCTIOCOOIEHHI OPraHU3MOB K BIUSIHUIO CBETA)

Abuornueckue paxropsl. TemrepaTypa Kak

55 sKoJoTHIecKui axrop. JlaboparopHas paborta 05
«BpIsBIICHNE TPUCTIOCOOIEHUIT OPraHU3MOB K '
BIIMSIHUIO TEMIIEpaTypbD»

Abuornueckue pakTopsl. BrakHOCTh Kak

56 9KoJoTHUecKHi (akrop. JlabopaTopHas paboTa 05
«AHaTOMHUYECKHE 0COOCHHOCTH PAaCTEHHUH M3 '
Pa3HbIX MECT OOUTaHUS

57 Cpenbl 00UTaHHUS OPTaHU3MOB

58 Buonoruueckue puTMbl




59

JKusHeHHble (OpMBI OPraHU3MOB

60 Buotnyeckue pakTopsl
61 3HauyeHne OMOTHYECKUX B3aUMOACHCTBUH 111
CYLIECTBOBAHHUS OPIaHU3MOB B Cpejie OOUTaHUS
62 DKOJOTHYCCKHE XaPaKTePUCTUKHU TTOMYJIISIIIUA
63 OCHOBHBIE TI0KA3aTeNH MOMYJISIIMN: YUCICHHOCTb,
IUIOTHOCTb, BO3PACTHAS M TIOJIOBAst CTPYKTYpa
64 OCHOBHBIE TIOKa3aTeNy MOIYJISIMU: POXKIAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUU
65 DKoNoruvecKasi CTpyKTypa HOMyJIsium
66 JlMHaMUKa MOMYJISIIMY U €€ peryJisiius
67 KpuBbie pocta 4rCIeHHOCTH momyJasiini. Kpussie
BBDKHBaHUSI
68 Dkosornyeckas Huina Buna. JlabopatopHas padorta 05
«[Ipucnocodenust ceMsiH pacTeHHH K pacCelICHUIO» '
69 Bun kak cucTema oIy sz
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALUIA
JKHUBOTHBIX
71 Co00111eCTBO OpTaHU3MOB — OHOIIEHO3
72 DKocucTeMa Kak OTKPhITasi CHCTEMa
73 KpyroBoport BemiecTs 1 OTOK SHEPTUH B
9KOCUCTEME
74 OCHOBHBIE TTOKA3aTENH YKOCUCTEMBI
75 DKOJOTHICCKHE THPAMHUIBI
76 W3MeHeHns coo0mecTB — CYKIECCHU
77 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK.
DKOCHCTEMBI MOpEil U OKEaHOB
78 [TpupomHbIe 3KOCHCTEMBI. DKOCHCTEMBI TYH/IP,
JIECOB, CTENEH, MyCThIHb
79 AHTpPONOTr€HHBIE SKOCUCTEMBI
80 Ypboskocucremsl. [IpakTuaeckast pabota 05
«HM3yuenune u onucanue ypoo3KOCHCTEMbD) '
81 3akoHOMEpHOCTH (POPMHPOBAHUS OCHOBHBIX
B3aUMO/ICHCTBUI OPraHM3MOB B 3KOCHCTEMAX
82 MexaHH3MBI BO3ACHCTBHS 3arPS3HECHUIA PA3HBIX




THUIIOB Ha CyOOPraHN3MEHHOM, OPTaHU3MEHHOM,
MOMYJIAMOHHOM U 5KOCHCTEMHOM yPOBHSIX

83 Buocdepa — obmerranerapHast o6omogka 3emin

84 VYuenue B. 1. Bepaaackoro o 6mocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOchephl

86 KpyroBopoTs! BemecTB 1 GMOTeOXUMUYCSCKUE 1
ILIUKJIBI

87 3onaneHOCTH OHochepsl. OCHOBHBIE OHOMBI CYIIN 1

88 YcroitanBocts Onochepst 1

89 DKOJIOTHYECKUE KPU3HUCHI U UX TPUYUHEI 1

90 BosneiicTBue yenoBeka Ha ouochepy 1

01 AHTpoOIIOreHHOE BO3/IeIiCTBHE HAa PACTUTEIbHBIN U 1
JKUBOTHBII MU

92 OxpaHa IpUPOABI 1

93 OCHOBHBIE IPHHIHUITEI YCTOHYHBOTO Pa3BUTHS 1
YeJIOBEYECTBA U MIPUPOIBI

94 PanronansHOe MPUPOIONONB30BAHUE M COXPAHEHHE 1
OMOJIOTMYECKOTo pa3HooOpasus 3eMin

95 O06001eHue 1o TemMe « MHUKPOIBOMIOLHS U € 1
Pe3yIIbTaThD)

9% Oo6o6uieHue Mo Teme «MakpoIBOIIOLHS H €€ 1
Pe3yJIbTaThD)

97 Oo6o6uieHue no Teme «I[IpoucxoxaeHne u pa3BUTHE 1
KU3HH Ha 3emiie»

98 0606meHue 110 Teme «[IpoucxoxaeHre YenoBeKa — 1
AHTPOIIOTCHE3»

99 O6006merne 1o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOMHICHUAX OPTaHU3MOB»

100 06006menue 1o TemMe «OpraHu3Mbl U cpeaa 1
oOuTaHUN)

101 O06001meHue 1Mo TeMe « IKOJIOTHs BUJIOB U 1
MOMYJISILIUIDY

102 0O600mmenue o teme «brnocgepa — rmodansHas 1
9KOCHCTEMA)

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Conun H.I.,
3axapona E.T.; mox penakiueii 3axaposa B.b., O6mmecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiecTBo «M3maarenscTBO «IIpocBemnienne»

* buonorus. O6mas 6uonorus, 11 kmacce/ 3axapos B.b., MamonToB C.I'., Conun H.H.,
3axaposa E.T.; mon penakuueii 3axaposa B.b., O01mecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
1)https://ypok.pd/ ;

2) http://lwww fipi.ru/ ;

3)http://1centsdps.pd/ ;

4)https://media.prosv.ru/ .

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1)http://interneturok.ru/ ;

2)http://biomolecula.ru/ ;

3) Poccuiickas 2JIeKTpOHHA IIKOJIA ;

4) ®okcdopn ;

5) http://biodat.ru/index.htm ;

6) Pemry EI'D.






