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MHNOACHUTEJBHASA 3AITNCKA

[Tporpamma o yuyebromy npeamery "buonorus" (nanee - OMoIOTHs) Ha YPOBHE CPEITHETO
obmrero obpazoBaHus pa3padbotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccwuiickoit ®enepanun», ®I'OC COO, Kouuenmuu mnpemnogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX IMOJIOKEHUHN (eaepabHOM pabouyeil mporpaMMbl
BOCTIMTaHUS.

VYuebubiii npeamer «buonorus» yroyb6néuHoro ypoBHs wu3ydeHus (10—11 xmaccer)
SIBIISICTCS. OJJHMUM W3 KOMITOHEHTOB MPEIMETHOW 00nactu «EcTeCTBEHHO-HAyUHBIC TPEAMETHD».
Cornacno mnonoxenusim OPI'OC COO mnpodunbHble y4yeOHbIE NpeaMEThl, H3Yy4aeMble Ha
yriIyOJIEHHOM ypOBHE, SIBISIFOTCS CIIOcCOOOM uddepeHannn o0ydyeHus Ha YpOBHE CPEIHEro
obmero o0pa3oBaHHUs M TPHU3BAaHBI 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpeIHHM OOLIUM, CpeIHUM MpPOoECCHOHATIBHBIM U BBICHIMM OOpa3zoBaHHeM. B To ke Bpems
KaXK/IbI M3 3THX y4eOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
o0yyaromuxcs M CTUMYJIMPOBAHUEM HMHTEpPeca K KOHKPETHOH OOJAacCTH HAay4YHOTO 3HAHMA,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOW, JKOJOTHUEW, IMCHXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yyeObnomy npenmety "buonorus" naér npeacraBieHue o LEIH U 3a/1a4ax
n3ydyeHus: yaeOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE, ONPEEIsIET 00s13aTeIbHOE
(MHBapHaHTHOE) NPEIMETHOE COJepKaHUE, €ro CTPYKTYPUPOBAaHME IO pas3jieiaM M TeMaM,
pacrpeieneHue o KiaccaM, peKOMEHIYeT IOCIIe0BaTeIbHOCTh U3YyYEeHUsT y4eOHOTO MaTepuaa
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuwaromuxcs. B mporpamme mo 6MoIOruM peaqu3oBaH MPUHIHIT
MIPEEMCTBEHHOCTH C H3Y4YEHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O00IIEro o0pa3oBaHus,
Onaromaps 4yeMy MPOCMaTpHUBAETCS  HAIPABICHHOCTb Ha  MOCIEAYIOllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTMUECKOTO MBIIIJIEHUS], IPEICTABICHUM O 3710pOBOM 00pase KM3HH, Ha
BOCTIHTaHHE OEpeKHOTO OTHOLIEHHWS K OKpYyXKarolled mnpupogHoil cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peamm3anuu
tpeboBanuit ®I'OC COO kx mnaHUPYEeMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W IPEAMETHBIM
pe3ynbTaTaM oOOydeHUsS U B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yyue€OHO-IIO3HABATEIHHON
JeSITETFHOCTH OOYYaIOLINXCSl 10 OCBOCHMIO COJEpXaHUS OHOJOrMYecKOoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus.

VYuebnslii npeamer «buosnorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ouosoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA paCIIMpPEHHUE U YIiIyOJieHne 3HAHUI
oOydarolmuxcsi O JKMBOM TpUpOJE, OCHOBAaX MOJIEKYISAPHOM M KJIETOYHOH Ouoioruw,
SMOPHOJIOrHMM U OMOJIOTUU PA3BUTHUS, T€HETUKHU, CENEKIUH, OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO
YUEHHS U KOJIOTHH.

N3yuenne yuebHoro npeameta «bruonorus» Ha yriyOoJeHHOM YpOBHE OPMEHTHPOBAHO Ha
MOTOTOBKY OOYYAOIIMUXCS K IMOCIEIYIONIeMY TOJMyYeHUI0 OHOJIIOTHUYECKOTO O0pa3oBaHUS B
By3ax M OpraHM3alUsaX cpeAaHero npodeccuoHaabHoro oopasoanus. OCHOBY €ro cojaepKaHHs
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHHWM, TOTYyYEHHBIX MPH U3YYCHUU OO0YyUYaIOUIMMUCS
COOTBETCTBYIOIINX CHCTEMATUYECKHX pa3fesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kiaccax 3T 3HaHUS MMOJIY4YalOT pa3BUTHE. Tak, paCIIMPEHBI U YTIYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, TpUOaX, OaKTepHsX, OpraHu3Me 4YelOBeKa,
O0MMX 3aKOHOMEPHOCTSX JKM3HH, JIOTMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MIPUKJIATHOTO M TIOUCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KAK OPUEHTHUPHI IS
nociuenyromero Beidopa npodeccun. Bo3MokHa Takke MHTErpanus OMOJIOTMYECKHX 3HAHUH C
COOTBETCTBYIOIIMMU 3HAHUSAMH, MTOJYYCHHBIMHU O0YUYaAIOLUMUCS MIPU U3y4eHUN (HU3UKH, XUMUH,
reorpauu U MaTeMaTHKH.

Crpyktypa mnporpammbl o ydeOHOMY mpenmery "buosorus" orpaxaer cHUCTEMHO-
YPOBHEBBIM U 3BOJIIOIHOHHBIA MOAXOAbI K U3ydeHHto Ouonoruu. CorjacHO UM, H3y4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
SBOJIIOIIMMA OPraHWYECKOTO MHUpa Ha 3emiie, COXPaHCHHS OWOJIOTHYECKOTO pa3zHOOOpa3us
wiaHetel. Tak, B 10 kiacce W3ydarOTcsi OCHOBBI MOJIGKYJSIPHOM M KJIETOYHON OHONOrHH,
SMOPHOJIOTHH M OMOJOTHH Pa3BUTHUS, TCHETUKU M CEJIEKIINU, OMOTEXHOIOTHH U CUHTETHYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCS 3HAHUS OOyJalomuxcsi M0 OOTaHWKE, 300JI0THH, aHATOMUH,
¢uznonorun venoseka. B 11 kimacce M3ydaroTcsi SBOIOIMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuszBaH OO0ECHEUYUTh OCBOCHHE O0O0YyYaIOIIUMUCS
OMOJIOTHYECKHX TEOpHA M 3aKOHOB, HJEH, NPUHIMIIOB M TNPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpa, 3HAHUI O CTPOEHUH, MHOrooOpaszuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIuH, OMOIEHO3a, DKOCHCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTI)KEHHUSX, COBPEMEHHBIX MCCJIECIOBAHUAX B OMOJOIMM, NMPUKIAIHBIX aCHEKTax
Ounosjorudeckux 3HaHWM. [ pa3BuTUS U MOJAEpkKaHMS MHTEpeca 00ydaroluxcs K OMOJI0ruu
HapsA1y cO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuaia B COJIepKaHUM MPOrpaMMBbI 110
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAHOBJICHHSI W PA3BUTUS TOW WU WHOMN
o0nacTu OMOJOrHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO0€kKHBIX YUEHBIX B PEUICHHE BaKHEUIINX
OMOJIOTMYECKHUX M HKOJIOTUYECKUX MPOOIIEM.

Hens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE — OBIIaJICHHE
OOy4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIHHOW OpraHu3alui >KUBBIX CHUCTEM
pa3Horo paHra u npuoOpeTeHre YMEHHI UCIONIb30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUU MHTEpEca
K onpeAcsiéHHON 001acTu MpodeCCUOHATBHON NIEeATEeIPHOCTH, CBSI3aHHONW ¢ OWOJIOTHEH, WM K
BbIOOpPY Y4eOHOTO 3aBe/IeHUs ISl MPOAOKEHUST OMOJIOrHIecKoro o0pa3oBaHusl.

JlocTibkeHHe Lenu u3ydeHus: yueOHnoro npeamera «buonorus» Ha yriryOJaEHHOM ypOBHE
o0ecreynBaeTcs pelieHneM CIeIyIoIuX 3a1au:

OCBOCHHME OOy4aroIMMHUCS  CHUCTEMbl OMOJIOTMYECKMX  3HAHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsIX, KOHLENIMAX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0O KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTMUECKUX CHCTEM (KJIE€TKa, OPraHu3M, MOIMYJISIMs, BUI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOyYalomuxcs €  METOAaMHM  MO3HAHUSA  JKUBOH  NPHUPOJBI:
HCCIEeI0BATEIbCKUMH METOaMHU OMOJIOTMUECKUX HayK (MOJEKYISIPHOU U KIETOYHOW OHOJIOTHH,
SMOPHOJIOrUH M OMOJOTHM Pa3BUTHUS, TCHETUKU U CEJIEKLIUU, OMOTEXHOJOTUN U CUHTETHYECKON
OMOJIOTHH,  TAJCOHTOJOTMH, OKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIIeIOBaHM B JjabopaTopun W B Tpupoze (HaOmroAeHHE, H3MEpEeHHue,
HKCIEPUMEHT, MOJICIIUPOBaHHE);

OBJIaJIcHUE OOYYaIOUIMMHCS YMEHHUSMU: CaMOCTOSITEIbHO HaXOAMTb, AHAIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTMYECKYIO MH(POPMALIKIO; TTOJI30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHMOJOTMM M  COLHUAJIBHO-
HSKOHOMHYECKUMH W SKOJIOTMYECKHMMH TPOOJIEMaMH YelIOBEYECTBA; OLEHHUBATH ITOCIIEACTBUS



CBOEH JIEATENILHOCTU 110 OTHOIIEHUIO K OKpY)Kalolled NpUpoAHON cpene, COOCTBEHHOMY
3M0pPOBBI0 M 3[I0OPOBBIO  OKPYXKAIOMIMX JIOJICH; OOOCHOBBIBATH M COOJIIOJATH MEpPHI
npodunakTuku UHPEKIMOHHBIX 3a00JeBaHuil, paBUiia MOBEACHUS B MPHUPOJAE M OO0ecredeHus
0e30MacHOCTH COOCTBEHHOH JKM3HENEATEIHHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOAHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAydHBIC OTKPHITHS B 00JacTH
OHOJIOTHH;

pa3BUTHE Y 00YYAIOIIUXCsl WHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIONTUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCJICIOBAHUSAMU B OWOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeIOBaHUs, MPOBEICHUS
IKCIIEPUMEHTANILHBIX HCCJCOBAHUM, pelIeHUs OWONOTUYECKUX 3aJad, MOJCITUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHs K JKUBOHM MPHUPOJE B IEIOM U K
OTHCNbHBIM €€ O0bEeKTaM | SBJICHUSAM; (OpPMUPOBAHHE HKOJOTHUYECKOW, TECHETHYECKON
IPaMOTHOCTH, OOIIEH KylbTypbl MOBEICHUS B MPUPOJAE; HMHTETPALMUA €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00y4JaromyUMHUCT KOMIIETEHTHOCTH B PAllMOHAIBHOM TPUPOAONOIB30BAHUN
(cobOmroieHne TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHBl BHJIIOB, SKOCHCTEM, OHOCheps),
COXpPaHEHHH COOCTBEHHOI'O 3JI0POBbSI M 3JI0POBbsSI OKPYXKAIOIIMX JOJeH (COONMoaeHus Mep
npopuIakTUKK  3a0oJieBaHMM, oOecrieyeHrne  O€30MACHOCTH  JKU3HEACSITEIIBHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJOrM4YEeCKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBUU [JJIi OCO3HAHHOrO BBIOOpa OOyYAIOUIMMHCS WHAUBUAYaJIbHOU
00pa30BaTEIbHOW  TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCIEayomeMy MpodecCHOHATbHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHIWUBUIAYaJTbHBIMA HHTEpPECAMH M TOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEACHHBIX Ha HM3yuyeHUE OMOJOTHUU Ha YIIyOJICHHOM YpPOBHE
cpenHero obmiero obpasomanus, coctaBisser 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefieni0).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPEACTB OOydeHHUs OHMOJIOTUU
OCYIIECTBISIETCS ¢ YYETOM creuu(PUKN ero coAepKaHusl U HaNpaBICHHOCTH Ha MPOJOJIKEHHE
OHMoJOru4ecKkoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro Mpo(ecCHOHATBFHOTO W BBICHIETO
oOpa3oBaHusl.

OO0s3aTeNIbHBIM YCIIOBUEM TNMPU OOYYCHUU OMOJOTMHM Ha YriayOJIEHHOM YpPOBHE SIBIISETCS
mpoBeJieHHe JTa0OpaTOpHBIX M TMpakTUdecKux pabor. Takke ydacTHe OOydYarIIUXCS B
BBITIOJTHCHUHM  TPOCKTHBIX W y4eOHO-UCCIICIOBATEICKUX  paboOT, TeMaThka KOTOPBIX
OTpe/ieNIIeTCs y4YUTEeNeM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOTpaMMbl, BBIICIIEHHOE  KYPCUBOM, HE BXOJUT B  TPOBEPKY
rocyaapcTBeHHOM utorooi arrectanuu (I'1A).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHnHasi OMOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas ucTopusi pa3BUTHS OWOJIOTHH.
buonoruueckne Hayku M u3y4daemble UMHU Mpobiembl. DyHIaMEHTalbHBIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTHH.

3HadeHre OWONOTHH B (POPMUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBsizanHble ¢ Ouonorueil. 3HauyeHHe OWOJIOTHMH B MPAKTHYECKOU
NEATeIbHOCTH YeJIOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoncTpanuun

[optpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. W. Bepuanckuii, U. II. IlaBnoB, WM. WM. Meunukos, H. M. Baswios, H. B.
Tumodees-Pecosckuii, JIx. Yorcon, @. Kpuk, JI. K. benses.

Tabmuipl u cxembl: «CBsI3b OMONOTHUU C IPYTUMHU HayKamu», «CucteMa OHOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M X U3yYeHHE

’KuBble cuctemsbl Kak mpeaMeT uydeHus ouonaoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YHNOPSAOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, CaMOOpPTaHM3alusi, CaMOBOCIPOM3BEICHHUE, Pa3IPaKUMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy SKMBBIX CHCTEM: MOJEKYJSPHBIM, KJIETOUHbIM, TKaHEBbIH,
OpraHU3MEHHBI, MONYJISALIMOHHO-BUAOBOH, 9KOCHCTEMHBIN (OMOreoeHOTHYECKHIT ),
o6unochepusiid. [Iporeccel, mpoucxoasmue B *KUBbIX cucTeMax. OCHOBHbIE MPHU3HAKU >KUBOTO.
Kuzsp kak ¢opma cymiecTBOBaHUS MaTepuu. Hayku, n3ydaromme *UBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aliu.

Nzydenne xuBbIXx cucteM. Metoasl Ouonornueckoil Hayku. HabGmionenue, maMmepeHue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHATHE O 3aBUCHMMONM W HE3aBHCUMOM
nepemeHHo. IlnmanupoBanue »skcnepumenTa. [loctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTiue BEIOOPKHU U €€ JocTOBepHOCTh. Pazdbpoc B Ouonornueckux qaHHbIX. OmeHKa
JIOCTOBEPHOCTH TIOJMYYEHHBIX Pe3yNbTaToB. [IpUUMHBI HCKaXXEHUs PE3YJIbTaTOB HKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmumpl u cxembl: «OCHOBHBIE TPHU3HAKH KU3HU», «DBHOJIOTMYECKHE CHCTEMBI»,
«CBOMCTBA KUBOM MaTepumn», «YpOBHU OpraHU3ALMH KUBON MPUPOAbI», «CTpoeHUE KUBOTHON
KiIeTku», «TKaHU  KUBOTHBIX», «CHCTEMBbl OpPraHOB  YEJIOBEUYECKOTO  OpraHu3May,
«buoreonienosy, «buocdepan, «MeToapl H3ydeHUS )KUBOW MTPUPOIBI.

O6opynoBanue: 1abopatopHoe 000pyIOBaHUE TS TPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
SKCTIIEPUMEHTOB.

IIpakTnyeckas padora «Vcrnonb3oBaHWE Pa3IWYHBIX METOJOB MPU H3YYEHHM >KUBBIX
CUCTEMM.

Tema 3. buosorus kieTkun



KneTtka — cTpykTypHO-(QYHKIIMOHANIbHASL €JUHULIA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISIpHOW M KIETOYHOH OHMOJIOTMH: MHUKPOCKOMHUS, Xpomartorpadus,
anexkTpodope3, METOJ  MEUEHBIX aToMoB, nuddepeHmanbHoe UEeHTPUGYTUpOBAHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Konghoxanvnas muxpockonus. Bumanvroe (npudicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[loptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabauupbl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOMm», «McTopust
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PacTUTENbHBIX, dUBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOMOB KJIETOYHOH Owmosioruu (Xpomatorpadmus,
anektpodopes, nupdepenunansHoe neHrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTH. Bona u €€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIJIOPETYIIALHNN.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buomornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, menTugHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBEpTUYHAs CTPYKTyphl. JleHarypauusa. CBoilcTBa OelKOB.
Knaccuduxanus 6enxos. buonornueckue GpyHkimm 6enkosB. /lpuonui.

VYrneBoasl. MoHOCaxapubl, AUCAXapHUIIbL, OJUTOCAXapHIbl W Tonucaxapunbl. OOmmit
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBAa yIyeBOoloB. buonorndeckue QyHKuuu
YIJIEBOJIOB.

Jlummasl.  TmapodumeHO-THApOdOOHBIE  cBoiicTBa.  Knaccumdukamms — TUNHIOB.
Tpurnuuepunsl, pochoaunuibl, BOCKH, cTepouibl. bruonornyeckue ¢pynkiuu aunuaos. O6mue
CBOICTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. IHK u PHK. Ctpoenune HyknemHOBBIX KucioT. HykimeoTuusl.
[punmun xkommuementapHoctu. [Ipasuno Yapragda. Crpykrypa JAHK — nBoiinas crimpais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Bunsr PHK. ®ynkuuu PHK B kneTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynxkuuun  AT®. BoccraHoOBIEHHBIE TEPEHOCYUKH, UX (YHKIMU B KJIETKe. /[pyeue
HYKaeo3uompugochamol (HTD). CexBennpoBanue  JIHK.  Memoowi  cemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NYECKHE MCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderupoeanue cmpykmypol u  @QYHKYuUL
buomonexkyn u ux komniexkcos. KomnvromepHulii Ou3ain u opeanudeckui cunmes 6UOMONEKY U
UX HenpupoOHbIX AHAL0208.

JdeMmoncTpanumn

Hoptpersr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXHBOW IPHUPOIE»,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.



Tabnuuer u cxemsl: «llepuoguueckas TabmuIa XUMHUYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemlectBa B cocTaBe OpraHu3MoBy», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTyphl O€JIKOBON MOJEKYNbl», «CTpoeHHEe MOJIEKYN YIiaeBOI0B», «CTpOEHUE MOJEKYI
aMnuIoB», «HykienHoBble KUCIOTED, «CTpoeHre MOsEeKynbl ATD».

O6opynoBaHue: XMMHUECKasl IOCya U 000pyA0BaHHUE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «lccrnenoBaHne HYKICHHOBBIX KUCIIOT, BBIIEICHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. Ctpoenue n QyHKUMH KJIETKH

Tunel KIETOK: dyKapHOTHYeCKass W Tpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CtpoeHne mpOKapuUOTHYECKON KIeTKu. KreTouHas cTeHka OakTepuili U apXeil.
OcoOeHHOCTH CTPOCHUS TeTepOoTPOo(PHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

Crtpoenue u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTku. [lmasmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa IIa3MaTUdecko MeMmOpaHbl. TpaHCHOpT BelIeCTB uepes
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomymponurnaemocts memOpansl. PabGora
HaTpPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, ParomuTos. DKk301uTo3. Kietounas creHka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, TprOOB.

Hurormazma. Ilurtozonb. Llutockener. JIBmkeHue uuToruiazMbl. OpraHoubl KIETKH.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHe W (YHKIMH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUAOB KIIETKH.
CrpoeHue rpaHyIsIpHOTO peTHKylymMa. Mexanuzm Hanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpan. [mamkuii  (arpaHynsipHBIN)
SHAOIUIa3MaTHUeCKuii peTukynyM. CekpeTopHast QyHKuus anmapara [onbmxu. Moouguxayus
benxog 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvoorcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pacTuTenbHbIX KIeTOK. Kierounslit cok. Typrop.

[lonyaBTOHOMHBIE OPraHOMABI KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GYHKIOMM  MUTOXOHApW © macTuld. [lepBUYHBIE, BTOPHUYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI  BBICIIMX
pacTeHuM.

HememOpannbie opraHousl kieTku CtpoeHne M QYHKIIMHM HEeMEMOpPaHHBIX OPraHOUIOB
KkieTku. PuGocombl.  [lpomesicymounvie  unamenmol. MuUKpOPUIAMEHTBL. AKmMuHo8ble
Muxkpogunramenmol. MpbIlIeUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemOK.
Muxkporpybouku. Krnetounslii mentp. CTpoeHHE U [BIKEHHUE JKTYTUKOB U PECHUYEK.
Muxkpotpybouku nuroriasmsel. Llentpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxkpompybouxamu. Momopnoie 6enxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SAnepupiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PaCIHOJIOKEHHUE XPOMOCOM B HHTEp(ha3zHOM
spe. dyxpomamun u eemepoxpomamur. belku XpoMaTHHa — TUCTOHBL. JJuHamuxa s0epHouU
060.10uKU 8 Mumo3e. Hoepuulii mpancnopm.

Knetounsle  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTuTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu



Ioptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE HYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KJIeTKN», «CTpOEHHE PAaCTUTEIBHON KIETKN», «CTpoeHue MUTOXOHAPUMN», «Aapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

O6opynoBaHHe: CBETOBOM MHKPOCKOIN, MHKpPOIPENapaThl PacCTUTEIbHBIX, XHUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0akTepruaIbHbIX KIETOK.

JlabopaTopHnas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KJI€TOUHOI MEMOpaHbI».

JlabopaTtopnasi pabora «/ccnenoBanue miaa3Moiau3a M JIEIUIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHne NBUKEHUS IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U MpeBpPalllecHUe JHEPTrUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIH ¥  TreTepoTpopHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX Mpolleccax.
Ouepretuyeckoe obecneueHne kieTku: npeBpameHne AT® B oOMeHHBIX MHpoleccax.
@depMeHTaTUBHBI XapakTep peaklUui KJIETOYHOTro Merabonu3ma. DEepMEHThI, X CTPOEHHUE,
cBoiictBa M MexaHusM jaeiictBus. Kodepmentsl. Ornnuus (QpepMEHTOB OT HEOPraHMYECKHX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUceHHbll U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nUSMeHMbl U  NUSMEHNb
peaxkyuonHoz2o yewmpa. Ponb xmopomiactoB B mporecce porocunteza. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cs., Cy. u CAM-munvr ghomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpPOB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHre3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPHUIMPYIOIIKE
OakTepuH, xeae300aKTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbl Opoxkenus. [IpogykTel OpOXeHHsS W MX HCIOJIb30BaHHE
YeJI0OBEKOM. AHa’3pOOHBIE MHUKPOOPraHM3MBI KaK OOBEKThl OMOTEXHOJIOTUHM W BO3OYAUTENH
00J1e3HEH.

AdpOoOHBIE OpraHW3Mbl. DTambl YHEPreTHUYecKOoro oOmeHa. [loAroTOBHUTENBHBIA ATaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOUYHOE AbIxaHHWe. Poib MUTOXOHIpH B Ipoleccax
ouosornueckoro okucieHus. lluknnyeckue peakiuu. OkuciutenbHoe (ochoprimpoBaHue.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATPD-
cunmaswl. llpenMmyiiectBa a’poOHOro myTd oOOMEHa BEIIECTB Iepe]] aHadPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdemoncTpanuu

[optpersr: x. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmeHTay, «XEMOCHUHTESY.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000PYAOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKON aKTHMBHOCTH ¢epMeHTOB (Ha
MIpUMEpPE aMUIIa3bl WIM KaTajaasbl)».



JlaGopaTtopnass padora «U3ydeHne (QEepMEHTATUBHOTO pACHICTUICHUS TEPOKCUIA
BOJIOPOJIa B PACTUTEIIBHBIX M )KUBOTHBIX KJIETKAX).

JlabopaTtopHasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A K XEMOCHUHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IBIXAHUS.

Tema 7. HacineacrBenHass uH(popManus U peajnu3anus e€é B KiIeTKe

Peakuun matpuuHoro cunresa. [I[pyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peammsanms HacnmeacTBeHHOM uWHpoOpMmauuu. ['eHeTWdecKkHii KoJi, €ro CBOICTBa.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. IlpuHIMne! TpaHCKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Co3speganue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancmsiiust 1 e€ sranbl. Yuactue TpancnoptHbix PHK B GumocunTese Oenka. YcioBus
6uocunTesa 6enka. Kogupoanue aMuHOKUCIOT. Postk pubocom B OnocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu cerog. OpraHuzanus reHoMa y MpoKapuoT U
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y mpokapuotT. ['mmore3a omepona (P. XKakoo, XK.
Mano). Monekynapnvie mexawnusmvl 3Kcnpeccuu 2eHoe y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymsiys 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupychbl — HekieTouHble (OpMBI KU3HU U 0ONIUraTHble mapasutbl. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUpPYCOB, OakrtepuodaroB. JKuszunenmwiti yukn JHK-codeprcawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpamuas mpaHcKpunyus, peeepmasd,
unmezpasa.

BupycHble 3aboieBaHusi uenoBeKka, JKHUBOTHBIX, pactenuit. CIIMI, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buounghopmamuxa: unmeepayus u ananus donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuueckux OanHvix. Hanomexmonoeuu 6 oOuonocuu u meouyure. Illpocpammupyemvie
@ynryuu 6enxos. Cnocodvl 0ocmasKku 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /1. 1. UBaHOBCKUI.

Tabmumplr w  cxembl: «buocuHTes Oenka», «l'eHeTmueckuit koa», «Bupyce»,
«bakrepuodarm».

IpakTnyeckas padora «Co3aHue MOJEIH BUPYCA.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knetounsnii nuki, ero mepuonsl u peryiasmus. WaTepdaza u muro3. OcobeHHOCTH
MPOIIeCCOB, TpoTekaromux B uHTepdasze. [loaroroBka kiueTku Kk aeneHuro. [IpecuHTeTHUECKUT
(MOCTMUTOTUYECKUI), CUHTETHYECKHA M TMOCTCUHTETUYECKUN (NMIPEMHUTOTHUECKUN) TEPUOIBI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmumkamusa. [lpunuuner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAJUICIIBHOCTh. MexaHu3Mm
permukammu  JIHK.  Xpomocomsel. Ctpoenue xpomocoM. Tergomepbl U Telomepasa.
XpOMOCOMHBIM HAOOp KIETKH — KapuOTHM. J[MIUIOMAHBIA M TaruloMIHbIA HaOOpBl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenune kietkn — Muto3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX IPOLECCHL. THIIbI
muto3a. Kaprokunes u uutokunes. buonornueckoe 3HayeHuE MUTO3a.

Perynsamust mutoTMyeckoro Imukia kieTku. I[IporpamMmmupyemasi kjieTouHas THOETb —
aronTo3.



Krnerounoe sapo, XxpoMocoMbl, (GYHKIIMOHANIEHAS TeHOMUKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «Ljugpposas kiemkay» — buoungopmamuvecxkue
Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KWU3HEHHBIH HHKIT KIETKH», «MuTO3», «CTpoeHHEe XpPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOTpenaparsl: «MHUTO3 B KJIETKaX KOpeIIKa
JTyKa».

JlabopaTtopHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTopHasi padora «HaOmronenune muTo3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3mMoB.  OIHOKJIETOYHBIC,  KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACITEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw,
apXeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC BOJOPOCIIH, Ipyrue mpoTUCThl. KonoHnansHbie
OpTaHU3MBI.

B3anmocBsA3b yacTeli MHOTOKJIETOYHOI'O OpraHu3ma. TkaHH, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak en1uHoe 1esuoe. 'omeocras.

Tkanu pactrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAs, MOKPOBHAs,
MIPOBOSAIIASI, OCHOBHAs, MexaHU4eckas. OCOOCHHOCTH CTPOCHHS, (PYHKIUNA U PACIIOJIOKEHUS
TKaHEW B OpraHax pacTECHHI.

TkaHM JKMBOTHBIX M  4YeJOBEKa. THUIbI JKUBOTHBIX TKaHEW: JIUTEIUalIbHas,
COCIIMHUTEINIbHAS, MBbIIeUHas, HepBHAss. OCOOCHHOCTH CTPOCHUS, (PYHKIHUHA M PACIOJIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tema opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX dKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpoeHUE U THUIBI COSUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. [IBMKEHHME OJHOKIETOYHBIX OpPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEeHUH: TPOMU3MBI U HACTHUM.
JIBu>keHe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBeKa: MblllieyHas cucrema. Pedekc. CkenetHsie
MBIIIIBI ¥ UX paboTa.

[Tutanue opranu3moB. [lormomieHne BOJbI, YIICKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacrenusmu. I[lutanue >XMBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE MHILEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIHLHOTO TpakTa. [lumeBaputenbHbie
kenesbl. [InimeBapurensHas cucTeMa 4eoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHOe npixaHue. JlpIxarenbHasl MOBEPXHOCTh. JKabepHoe u JIEroyHoOe
JpIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHUsI JETKUX IMO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHasi cUCTEMa uYeJoBeKa. MeXaHu3M
BEHTUWJISILIUU JIETKUX Y IITUI U MIICKONUTAIOMUX. Perymsius npixanus. /{pixarenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuid. Tpancmopt
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaime, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpAIeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMS  CTPOEHHsS]  KPOBEHOCHOW  CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMmoB. Beigenenuwe y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutensuble Bakyonu. Opranel Bbigenenus. @DuibTpanus, cexkpeuuss M oOpaTHOE
BCAChIBAaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblJeNeHNs. CBSA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIATEIBHON CHCTeMaMu. BbineneHue y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukw.
Crpoenue u GpyHKIIMOHUpOoBaHUE HeppoHa. OOpazoBaHHe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM u
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI ¥ MX TPOM3BOAHBIE. 3aIUTa OPTaHU3MA
or Oomne3neil. VMIMMyHHass cuctema uenoBeka. KIeTOUHBII M TyMOpalbHBI HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmyHnuteta (I1. Dpmux, ®@. M. bepnet, C. Tonerasa). BocnanutenbHbIe OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHHA.

PasgpaxxumocTe W perymsanMs y OpraHu3moB. Pa3ipakuMoCTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymauus y pacreHuil. PocToBble BemiecTBa M HX
3Ha4YCHHUE.

HepBhast cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u eé
OTIeNbl. DBOJIOLUMOHHOE YCJIOXXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTaeisl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymnsuuss ¥ SHIOKPMHHAs CHCTEMa >KMBOTHBIX M uesoBeka. JKesessl
SHJAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOH U
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabnauubr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «IlIpocreiimme», «OpraHsl LBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHHM pacTeHHI,
«KopueBbie cuctembl», «Ctpoenue ctelas», «CTpoeHHE JIHUCTOBOM MIacTUHKWY», «TkKaHU
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurensbHas cuctema», «KpoBeHocHas cucremay,
«/IpixaTenpHass cucrteman, «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpigenurensHas cucremMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue Mblmnb», «MIMMyHHTET?,
«KumeunomnonocTtasle», «CxeMa NUTaHUS pacTeHMiD», «KpOBEHOCHBIE CHCTEMbI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHApuW», «BHyTpeHHEe CTpOCHHE NOXKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxces», «HepBHasg cucrema nruny», «HepBHas cucremMa MIIEKONHTAROMIMXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHX, JKUBBIE
9K3EMIUTSIpbl KOMHATHBIX pAaCTeHUH, repbapuu pacTeHUi pa3HbIX OTJIEJIOB, BIaXKHBIE MIPENapaThl
KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHust KpaxMana M OelnKoB TmoJ JeHcTBHEM (EepMEeHTOB, 000pyaOBaHME IS



JEMOHCTPALMK ONBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHBIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopHas padora «/3yueHue TKaHEN KUBOTHBIX».

Jla6opaTopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUSI».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII0Yas BETeTaTUBHOE) U M0JIOBOE. BHibI
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYJIALUA, (PparMeHTalusl, KIOHUPOBaHUE.

[lonoBoe pa3smuoxxkenue. llonmoBeie kneTku, uam ramersl. Meio3. Craauu wmenosa.
[loBenenne xpomocom B Meno3ze. Kpoccunrosep. buonornyeckuii cMbIcin Meio3a U MOJIOBOTO
nporuecca. Melo3 v ero MeCcTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe  paszButrue. ['ameroreHe3 y KUBOTHBIX. [losioBblE  jKenes3bl.
OOpa3oBaHre W pa3BUTHE IMOJIOBHIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnnotoTBOpeHHe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpPHOIOTUs — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 00na u3 enasHvlx npoobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozerneza. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuMepe JIArynku). Ipodnenue.
Tunsl npobnenus. [emepmunupoganuoe u Hedepmunupoganuoe opodrenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMHUTAIONINX. 3apOIBIIICBBIC JIUCTKH (TACTPYIISIIHSA).
3aknaJgka OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIONIETOCsA 3apojbllia (dMOpHOHANbHAsT HWHIYKIHMA). 3akiajka IJlaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpPapXW4YeCKUX B3aMMOJCHCTBHM TIeHOB. BiusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOrO M HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPETyJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO PAa3BUTHUSl y JKUBOTHBIX M ueioBeka. Ilepuonbl OoHTOreHesa uenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHOXxeHMe W pas3BuTue pacteHuil. ['amerodur u crnopodur. Meiro3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHuWe crmop B IIpolecce Meilosa. ['ameTroreHe3 y pacTeHHUH.
OmionoTBOpEHNE M PAa3BUTUE PACTUTEIBHBIX OPraHW3MOB. JIBOMHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. Hapamun, X. [lInemasn.

Tabnuubl u cxembl: «BeretratuBHOe pa3MHOKeHHE», « TUIBI GECIIONIOr0 pa3sMHOXKEHUS,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbDY, «Pa3MHOKeHue »HBrieHb», «Pa3MHOXKEHHE THIPBIY,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SANNEKIETKA W CIEPMATO30UIa»,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsmoe u Henpsmoe pas3ButHe», «Pa3BuTne Maickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymku», «/{BOMHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHue CeMsiH OAHOAOJIbHBIX W JIBYJOJBHBIX PacTCHHI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».



ObopynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl SHIIEKIETOK U CIEPMATO30H10B,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopuasi padora «/3yyeHue CTpOEHHsSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckasi pabora «BrisBleHHE NMPU3HAKOB CXOJICTBA 3apOJIBIINICH MMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJ1e/ICTBEHHOCTH M N3MEHYMBOCTH OPraHNU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@puza, T. Moprana. Ponp oTeyecTBEHHBIX Y4YEHBIX B pa3BUTUU TeHeTHkH. Pabotsr H. K.
Kounbiosa, H. M. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TEHbl, aJbTEPHATUBHBIE NPU3HAKH, [TOMUHAHTHBIA W PELECCUBHBI NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, TUOpuabl, reHoTHr, (enorun. OCHOBHBIE METOIbl T'€HETHUKHU:
rUOPUAO0IOTrMUYECKHUM, TUTOJIOTHUECKHM, MOJIEKYIISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

Ioptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kosnbsuos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeer-Pecockmuii.

Tabnue! u cxembl: «MeTObl TEHETUKIY, «CXEMBI CKPEITUBAHUSI.

JlaGopaTopHas padora «J/[po3odmia kak 00BEKT FreHETUICCKUX HCCIICIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH e€AMHOOOpa3us
rubpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanusi. Bropoil 3akoH Menzaens — 3aKoH
pacuieryieHus: mpu3HakoB. Lluronoruueckre 0CHOBBI MOHOTHOPUIHOTO CKpemuBanus. [ unoresa
YUCTOTHI TAMET.

AHammsupyromee  ckpemmBaHue.  IIpoMeXyTOdHBIM ~ XapakTep  HaciaeqOBaHUS.
Pacmiennenre npu3HakoB NpH HETIOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOIO
HacjeIoBaHus NMpu3HaKoB. L{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUSI.

CueruienHoe HacyieoBaHue npu3HakoB. Pa6otel T. Moprana. CuernsieHHoe HacjieJ0BaHue
T€HOB, HAPYLICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOPHUsl HACIIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['oMOoramMeTHbIi M rereporamMeTHblil moi. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne nNpu3HAKOB, CLETUICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucteMa. IlneioTponusi — MHOKECTBEHHOE [EWCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneiicTBue HeayUleNbHbIX Te€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmumepus.

'eneTnyeckuid KOHTPOJb pPa3BUTHsSI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MONOTHYECKUX TPOIECCOB, IMOBEJICHHS W KOTHUTUBHBIX (yHKuuil. ['eHeTmueckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3fMH — MapasUT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHUecKre acleKThl KOHTPOJIS U U3MEHEHUS HACJIeACTBEHHONW MH(pOpMAIK B
ITOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanumn

[Hoptpetsr: I'. Mennens, T. Mopras.



Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanuzupyrollee ckpeuBanuey, «Henomnnoe nomunupoBanuey, «CLenaeHHOe Hacle10BaHNe
MIPU3HAKOB y Ipo30duiibl», «I'eHetuka nonay, «Kapuotun yenaosekay, «Kapuotun apo3oQpuiisy,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajienn3m», «BzauMoaencTBre reHoBy.

O6opynoBaHue: MOJIENb NIl IEMOHCTPAllMU 3aKOHOB €IWHOO0Opa3usi rHOPUIOB MEPBOrO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIe0BaHUs MPU3HAKOB, MOJIENb IS IEMOHCTPALMH CLEIIEHHOTO HACJIEOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckas padora «/3ydyeHue pe3ylabTaTOB MOHOTUOPHUIHOTO CKpEIIMBAHHS Yy
JPO30(QHITBD).

IIpakTuyeckasi pab6ora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHHS Y
JPO30(QUITBD).

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpeasl npu ¢GopmupoBaHuu ¢eHotumna. V3MeHYUBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE  NPU3HAKU. BuUIbl  HU3MEHYUBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHass U3MEeHYUBOCTh. Ponb cpeanl B (opMupoBaHuH MOIU(MUKALMOHHON
n3MeHunBocTH. HopMa peakumu npusHaka. BapuanmonHslid psn v BapuanuoHHas kpusas (B.
Noranucen). CoiicTBa Mo (UKAITMIOHHON H3MEHUNBOCTH.

l'enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUINMYECKOM HM3MEHUYMBOCTU. Bubl
TeHOTHITNYECKON H3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHMM F€HETUYECKOT0 pa3HOO0pasus
B IIpeJienax OJAHOro BUAA.

MyTanuonHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W UWHIAYLIUPOBAHHBIE MYTAlMH. SIAepHBbIE M LUTOIIA3MAaTHUYECKUE MYTallUU.
ComaTnueckue M TOJOBble MyTauuu. [IpUunMHBl BO3HMKHOBEHHUS MyTauuid. MyrareHsl M HX
BJIUSIHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

[Hoptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuel u cxemsl: «Buasl u3MeHYUBOCTH», «MoauduKanMOHHAs H3MEHYUBOCTHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

O6opynoBanue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PpACTEHHUM, PHUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHas paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHre BapuallMOHHOTO psiJia U BApUallMOHHON KPUBOI».

IIpakTuyeckas padora «Myraruu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapuotun uwenoBeka. MexayHapoaHas NporpaMma HCCIEIOBAHMS TI'€HOMa 4YeJIOBEKa.
MeToapl n3yueHHUs] TeHETUKU YelloBeKa: TeHealornyeckuii, OJIM3HELOBbIH, [IUTOreHETUYECKHH,
MOMYJSIIUOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuidl. COBpPEMEHHOE OmpeJeeHNe



TE€HOTHIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM YucCIie ¢ oMol I11P-
anHanuza. HacnencrBenHble 3a0oneBaHus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHu ¢ HacneICTBEHHOW INPEAPACIONOKEHHOCTBIO. 3HAYCHHE MEIHMLUHCKON TI'€HETUKH B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JieBaHUN dYenoBeka. MeauKo-TeHEeTHUeCKOe
KOHCynbTUpOoBaHue. CTBOJNIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». ITHYECKHE acTIeKThl
UCCIIeZIOBAaHUM B 00J1aCTH peIaKTUPOBAHUSI T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYKarollel cpeasl. l'eHeTndeckas IpeapacrtoaoKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabauubr u cxemsl: «Kapuotun uenoBeka», «MeToapl U3y4EeHUS T'€HETUKU 4YEJIOBEKA»,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

IIpakTyeckas padora «CocTaBlieHNE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3mMoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusoBa o LleHTpax mpoucxoxIeHus: 1 MHOrooOpasus KyJIbTYpPHBIX pacTeHui. Posib cenexunn
B CO3JaHMM COPTOB pAacTeHHH U NOpoA KUBOTHbIX. CopT, Nopoaa, IUTaMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBocTd H. M. BaBunosa, ero sHauenue ais
CEJIEKIIMOHHOM paboThI.

MeToab! cesneKIMOHHOM paboThl. VIcKyccTBEHHBIN 0TOOP: MacCOBBIA U MHIMBHIyaJIbHBIH.
Dranbl KOMOWHAIIMOHHON ceJieKIuu. VcmbiTanue mpou3BoauTeeii mo motoMmctBy. OTOOp 1O
TEHOTHITY C TOMOIIBIO OLIEHKH (DeHOTUIIAa IOTOMCTBA U OTOOP IO T€HOTUITY C OMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIIMOHHOW paboThl. PanuanuoHHBIA U
XMMHUYECKMH MyTareHe3 KaK HCTOYHUK MyTaluuil y KyJIbTYPHbIX (OPM OpPraHU3MOB.
Hcnonb30BaHHEe TE€HOMHOTO pEAAaKTUPOBAaHUS M MeToJ0B pekomMOuHaHTHRIX JIHK mns
MIOJIy4E€HUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[lonyyenune mnonuruionioB. BayTpuBunoBass rubpuausanusa. bauszkopoacTBeHHOE
CKpelMBaHue, WM HHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Win ayTopuauHr. ['erepo3uc u
ero mnpuunHbl. Hcnonb3oBanue rereposuca B cenekuuu. OtraanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecryionusi MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHUS CENEeKUUMH pacTeHUud Hu
XKHUBOTHBIX. «3€1EHAs peGOIOYUL.

CoxpaHeHue M H3y4CHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTCHMH M UX JHUKHX
poauueit Ui CO3AaHusl HOBBIX COPTOB M TMOPUIOB CENbCKOX03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuMy pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucjle ¢ NPUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUN, NepPed08bIX Uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykesuenko, b. JI.
Acraypos, H. bopioyr, /1. K. benses.

Tabauubl u cxembl: «L[eHTPBI MPOUCXOKAEHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTEHHID,
«3aKOH T'OMOJIOTHYECKHX pSAJOB B HACJIEJCTBEHHOW H3MEHUYMBOCTH», «METOIbl CENeKIUn»,
«OtnanénHas rubpuauzanusy», «MyTtareses».

Jlaboparopnas pabGora «lI3ydyeHne copToB KyJIbTYpHBIX PACTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlabopaTtopHnasi pa6ora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

JkcKypeust «OCHOBHBIE METOJbl M JOCTH)KEHUS CEJICKIUH PACTEHUH M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO35ICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rMsl U CHHTETHYECKAs OMOJI0T U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHass OMOTEXHOJOTHs: XjeOoreyeHue,
MIOJTy4eHHEe KUCIIOMOJIOYHBIX IPOJYKTOB, BUHOJenue. Mukpobuonorudeckuii cunres. OObeKTh
MUKPOOHOIOTHYECKUX TeXHOJIOoruid. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIbIO MOJIY4YEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpKalINX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas umkeHepus. MeTonbl KyJIbTypbl KIETOK M TKAHEW PAacTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas TuOpuaM3aLus M COMaTHUeCKHil »mOpuorenes. McmonbzoBaHue
TalvIOWJIOB B CEIEKUUU pACTeHUH. [lonyuenue MOHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texuonocuu 0300poeneHus, KylbmMueUpO8anus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXKeHepus. VICKyCCTBEHHBI CUHTE3 T'€Ha U KOHCTPYHUPOBAHHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M DJTHYECKHE TNPOOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuas nudposas meauimna. [TI[P-nuarnoctuka.
MeTabo0MHBIN aHaN3, TEHOLEHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OUEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OMOoMH)KeHepus: A pa3paboTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIUHCKHX TEXHOJOTHH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEeXHOJOTHMi TPEXMEpPHOro OMONPUHTHHTA U
ckagdosauHra Ui pelieHus 3aa4d NepCcOHAIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30yauteneit OPBU, ycraHoBiIeHHE MOJIEKYISPHBIX MexaHU3MoOB (yHKImoHupoBanus PHK-
COJIepKalllUX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMsI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuel u  cxembl: «/cmonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «l '€HHas HHKEHEPUI».

JlaGopaTopHas padora «l3ydyeHrne 00bEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JkcKkypens «bHoTexHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3aposkaeHue U pa3BuTHE IBOJIOLMOHHBIX NPeACTABJIEHUNH B 0M0JI0TUI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
1 Hay4Has aesaTenbHocTh Y. /lapBuHa.



JBuwxkymue cunel dBomonuu  BuaoB 1o Y. JlapBuHy (BBICOKas WHTEHCUBHOCTH
Pa3MHOXXEHMSI OPraHHW3MOB, HAcCJIEJCTBEHHAas HW3MEHYMBOCTb, OoOppba 3a CyleCTBOBaHHUE,
€CTECTBEHHbBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu dBomtonuu (CTI). HelitpanbHas Teopus SBOIOLNU.
CoBpeMeHHas 3BOMIIOIMOHHAsT OHMosIorHsl. 3HaYEHUE SBOJIIOIIMOHHON TE€opuu B (POPMUpPOBAHUU
€CTEeCTBEHHO-HAYYHON KapTHHbBI MUpA.

JdemoHcTpanuun

[optpetsr: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, U. W. [lImansraysen, [Ix. Xonaeitn, J. K. benses.

Tabnuupl u cxemsl: «Cuctema xwuBoil npuponsl (o K. Jlunuew)», «JlecTHUIa *UBBIX
cymectB (mo Jlamapky)», «MexaHusm GOpMHUpPOBAHUS TPHUCIIOCOOJIECHUNH Yy pacTeHUd U
KMBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra nmytemectsus Y. Jlapsunay, «Haxoaku Y.
Hapsuna», «®Popmbl OopbOBl 3a cymecTBoBaHue», «llopoasl romybeit», «Muoroobpasue
KyIbTYpHBIX (popM KamycTel», «Ilopoasl JoMalIHUX KUBOTHBIX», «CxeMa 00pa3oBaHMsI HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMs ABMKYILIMX CHJI 3BOJIOLUNY», «OCHOBHBIE
MOJIOXKEHUSI CUHTETHUECKON TEOPUH IBOJTIOLIUM.

Tema 2. MUKpO3BOJIIOIHS U €€ pe3yabTaThl

[lomymsiuust kak snaeMeHTapHas eAVHMLA 3BOMONMH. COBpEMEHHBIE METOJIbl OLEHKU
FeHETHUYECKOI0 pa3HO00pa3us U CTPYKTYphI nomysiiuid. I3sMenenne reHooH1a MOmyIsiiuy Kak
2JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TIeHeTHudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (akTOpbl (IBWXKYIIUE CHIIbI) HBOJIOLMUA. MyTalMOHHBIN Mpolecc.
KomOunaTuBHas u3MeH4YMBOCTb. Jlpeii reHOB — cirydaiiHble HEHAIpaBJICHHbIE W3MEHEHHs
4acTOT ayuiesied B momyismusx. DddexT ocHoBatenss. Ipgexm OymvliouHO20 20PAbIUKA.
CHudicenue 2eHemuyecko20 pasHoobpaszusa: npuyuHel u ciredcmeus. Illposenenue s¢hghexma
opeligha cenoé 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. M3omsuus MOMymsuui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOJIOruIecKast (PEpO yKTUBHAS).

EctectBenHblit 0TOOp — HampaBisiouuii ¢akrtop sBomonuu. POpMBI €CTECTBEHHOTO
oTOopa: OBWKYIIMH, CTaOWIM3HPYIOIIMKA, paspbiBaromuil (qu3pyntuBHbI). IlorxoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOLHUS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pEe3yJbTaT MHKpPO3BONIOLMU. Bo3HMKHOBEHHE
puUcrocobNeHnii y oprann3mMoB. Apomopdo3bl u unnoanantanuu. [Ipumeps! npucnocoOneHuit
y OpraHusMoB: Mopdonorudeckue, (PpU3NOIOrHIYecKue, OMOXUMUYECKHE, ITOBEICHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ysbTaT MHUKPO3BOJIOLUU.
WM3omsiiust — kimtoueBoil  ¢aktop BuUgooOpazoBanusa. [lyTh u cmocoObl BHI000pa30BaHUsA:
ajsionaTpuueckoe  (reorpauueckoe), CHUMIATPUUECKOE (SKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonan3anys, rudpuansanys). JJIMTeIbHOCTh SBOITIOIMOHHBIX IPOLECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponme  3BOmonMOHHON Ouonormu B pa3padOTKe HAyYHBIX METOJIOB COXpaHEHUs
O6nopa3zHoo6pazusi. MUKPOIBOMIONUS M KOABOJIOLHMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[ToptpeTsi: C. C. UeTBepukos, D. Malip.

Tabauupl u cxembl: «MyTalMOHHAsE U3MEHUYUBOCThY, «[loMyIsMOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyIiue CHIBI  SBOJIIOLUNY,



«OKOJOrHYecKass M30JALMs TOMYJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckass H30IALUSA
JUCTBEHHMIIBI CHOMPCKOM U JTMCTBEHHUIIBI AaypCcKon», «[lomymsiioHHbIE BOJIHBI YMCIEHHOCTU
XHUIIHUKOB U KepTB», «Cxema JEeHCTBUS €CTECTBEHHOro o0TOopa», «®Popmbel OOpbOBI 3a
CYILIECTBOBAHUE, «MHaycTpuanbHbIN MEJIaHU3M, «KuBsbie HCKOIIaeMbIe»,
«IToxkpoBUTENBCTBEHHAs OKpacka XKHBOTHBIX», «lIpenympexnaromas okpacka MKHUBOTHBIX),
«Dusnonoruueckue agantanuny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bugsl-nBoitHukm», «CTpykTypa BHAa B mnpupoae», «CrocoObt
BU000OpasoBanus», «l'eorpaduueckoe BHHooOpa3oBaHHE TPEX  BHUJAOB  JIAHIBILICHY,
«JKoJOTHUYecKoe BUI000pa3oBaHue BUAOB cuHHUL», «[lomummounsl pactenuit», «KamycTHo-
peaeUHbIA THOPUIY.

O6opynoBanue: repOapuul pacTeHHM, KOJUICKIIMA HACEKOMBIX, Yydelsia MTUIl U 3BEpeH C
MpUMepaMy Pa3NIUYHBIX MPUCIIOCOOTICHHH, Yydyena NTHUIl U 3Bepel pa3HbIX BUIOB, Tepdapuu
pacTeHuii 0JIM3KUX BUIOB, 00pa30BaBIINXCS PA3JIMUYHBIMU CIIOCOOAMU.

JlabopaTopHasi pabora «BrIsBIIcHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JlaGopaTtopunas pa6ora «llpucrnocoOneHnss OpPraHU3MOB H HMX OTHOCHUTEIbHAS
11e7IeCO00Pa3HOCThY.

JlabopaTtopHasi padora «CpaBHEHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTECPHION.

Tema 3. Makpoasosaonust 4 e€¢ pe3yJbTaThl

MeTtoabl u3ydeHust MakpodBotoluy. [laneonTonornueckue METoAbl U3y4€HUs IBOJIIOLINH.
Ilepexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

Buoreorpaduueckrie meronsl uiydeHus: osBomonmu. CpaBHeHue ¢uopbl u  (ayHbI
MaTepHUKOB U OCTPoBOB. buoreorpaduueckue odnactu 3emiid. Buabl-35HIEMUKH U PETUKTHI.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3Y4YEHHUS 3BOJIOIMH.
'enernueckne MeXaHHW3Mbl 3BOJIOLMU OHTOTE€HE3a U MOSBICHMSI SBOJIOLMOHHBIX HOBILECTB.
['omonoruuHele ¥ aHaIOrMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKyIsspHO-
reHeTUYeCKue, OHOXMMHUYECKHMe UM  MaTeMaTH4YeCKHe METOJIbl  W3YyYeHHsS  HBOJIOILUH.
I'omonornunsie rensl. COBpeMEHHbIE METO/IbI TIOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOLINS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) OJBOMIOUMU. [Ipumyun  cmeHvl  QYHKYuULL.
HeobOpatumocTs 3BOMIONINMK. AfanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIIHH.

JdemoncTpanuu

[optpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumpl U cxembl: «DHIOTCHETHYECKUN DS JIOMIAIN», KAPXEONTEPUKC, «3BEPO3yObIe
smepb», «Creronedans», «Punnodutey, «CeMeHHbIE TanopoTHUKWY», «buoreorpaduueckue
30HBI 3emimny», «/lpeiid koHTHHEHTOB», «Penmukthl», «HavanbHble cTaguu >MOPHOHATILHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTMYHBIE  OPTaHbI»,
«PynumenTs», «ATaBU3MBI), «XpOMOCOMHbIE HAOOpHI uelIOBeKa M IUMMaH3e», «l maBHbIE
HaIpaBJIEHUs BOIIOLUNY, «OO01IME 3aKOHOMEPHOCTH BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIMH, TepOapuy, MYJSKH HCKOMAEMbIX OCTaTKOB OPIaHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxxkaeHue U pa3BuTHE KU3HU HA 3eMuie

Hayunple THIOTE3bl MPOMCXOXKIEHUS >KU3HM Ha 3emie. AOHOTeHe3 M IaHCIEepMHUsl.
JloHayuHbIe TPEICTaBICHHUS O 3apOXKICHUU XU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caMo3apoXKIeHUs KU3HU U €€ onposepxkeHue onsltamMu @. Penu, JI. Cnannannanw, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHSI.



OcHoBHBIE ATanbl HEOpraHMYecKo sBosonnu. [lnanerapHas (reosiornyeckas) BOIIOLNS.
Xumuyeckasi 3BOJIIOLMS. AOUOTE€HHBI CHHTE3 OPraHWYECKUX BEILECTB W3 HEOPraHUYECKHX.
Omeir C. Mumnepa u I'. Opu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. WM. Omnapuna, rumore3a mnepBuuHoro OynboHa JIx. XomjmeliHa, reHeTuueckas
runiore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUctopus 3emnmum u meroabl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTATKH.
l'eoxpononmoruss u e€ Meronbl. OTHOcUTEeNnbHAasE M aOCOJIOTHAs  TEOXPOHOJIOTHS.
['eoxpoHoOnOrUyecKkas mKaua: 30Hbl, 3pbl, HEPHUOJbI, STTOXH.

Hauanbnblie 3Tansl opranndeckoi 3Bosirouud. [logBiaeHre U 3BOJIONMS MEPBBIX KIETOK.
Oponronus Merabosiu3Ma. Bo3HukHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE
OMOIUIEHKM Kak aHajuor TepBbiXx Ha 3emiie coobmiectB. Ctpomatonuthl. [IpokapuoTsl u
JyKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE STambl 3BOJIOLUUU BBICHIMX pacTeHUd. OCHOBHBIE apoMop(03bl PACTEHHUH.
Beixon pactenust Ha cymy. IlosBiaeHue CHIOPOBBIX pPAacTEHMH M 3aBOCBAHME HMH CYILH.
Cemennsbie pactenus. [IpoucxokieHre BETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl HBOJIOIHMHU KXUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX TUIOB. llepBbie XOp/10BBIE
KUBOTHBIC. JKM3Hb B BOJIe. DBOJIIOIUS MTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii U penTHINN.
[Ipoucxoxxaenue miekonurarommx v nrtum. [lpuHnun kmodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMHU Y TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTue xu3Hu Ha 3emiie 10 HpaM U MEpUoaaM: apxeH, MpoTepPo30H, MaIeo30i, ME3030H,
KaiiHo30M. OOmast XapakTepHCTUKa KIUMaTa M TeoJormyeckux ImporeccoB. llosBienue u
pacuBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS M BIMSHUE Ha Ta30BBIN
cocTaB aTMOC(epHl.

MaccoBble BBIMHpPAHUSI — SKOJOTMUECKHE KPU3UCHI mpouuioro. [IpuuuHbl U ciaeacTBus
MaccOBBIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTHYSCKUNA KpH3UC, ero ocobeHHoctu. [Ipobdiaema
coXpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro Mupa. [IpyHIMIBI Ki1acCUPUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penn, JI. Cnannanuanu, JI. Tlacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonpnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnumer u cxemsl: «Cxema ombita @. Pequy, «Cxema onbita JI. [lacTepa mo usydeHuro
camo3apoxaeHus xu3zHm», «Cxema omnbita C. Mumnepa, I'. FOpu», «3Tansl HeopraHu4ecKon
sBoMoUny, «['eoxpoHonmornueckas mikana», «HauvaapHble 3Tanbl OPraHUYECKON 3BOJIIOLIUN,
«Cxema oOpa3zoBaHusi JYKapuoT NyTéM cuMOuMoreHe3a», «CucTemMa JKUBOW MPUPOIBI»,
«Ctpoenue  Bupyca», «Apomopho3sl pacreHuit», «Punnodure», «OIHOKIETOUYHBIC
BoJOpocHn», «MHOTrOKJIETOUHbIE BOJOpoCHny, «Mxuy», «llanmopotHukm», «l onocemMeHHbIE
pacteHus’», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHA KUBOTHOTO MHUPaAy,
«Apomopdo3sl KUBOTHBIX», «lIpoctelimmey, «Kumeunomnonoctueiey, «llmockue uepBm»,
«HUneHucToHoruey, «PbIOBIY, «3eMHOBOJIHBIEY, «IIpecMbikaroniecs», «Truisy,
«Munekonurarone», «Pa3BuThe JKM3HM B apxeHckoW ape», «Pa3zBurHe KU3HM B



MPOTEPO30MCKON dpey», «Pa3BuTue KHU3HM B NAJICO30MCKOW 3pe», «Pa3BurHe KHU3HU B
ME3030MCKOM 23pe», «Pa3Butue XKHU3HM B KailHO30HcKOM d3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MHUPay.

ObopynoBanue: repOapuuM pacTeHUH pa3IUYHBIX OTAEIOB, KOJUIEKIIMHM HACEKOMBIX,
BJIQ)KHBIE IpenapaThl >XKMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
MI0O3BOHOYHBIX JKUBOTHBIX, 4ydye€ja NTUL U 3BEpEH, KOJUIEKLIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPTraHUYECKHX OCTaTKOB OPTaHU3MOB.

Bupryanbnas sn1aGopatopHasi padora «MonenupoBanue onbiToB Mwuuiepa—tOpu mo
M3Y4YEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COCUHEHHI B IEPBUYHOI aTMochepe».

Jlaboparopnas pabora «lI3yyeHne M onucaHMe MHCKOINAEMBIX OCTAaTKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHUS pacTeHUH pa3HbIX
OTZIEIIOBY.

IIpakTuyeckas padora «l3ydueHre 0cOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenue 4ej0BeKa — aHTPONOIreHe3

Pa3nensl u 3agaun aHTponoaoruu. Meroibl aHTPOTIOIOTHH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKACHUU 4YeJIOBEKa. PenurunosHeie BO33pEHUS.
CoBpeMEHHbIE HAYUHBIE TEOPUH.

CxoncTtBo yenoBeka € JKUBOTHBIMU. (CucCTeMaTHuYeCKoe TIOJIOXKEHHE 4YeJIOBEeKa.
CBuzerenbcTBa CXOACTBA 4YEJOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTHUECKHUE,
sMOpHoIorHYecKre, (HU3MOIOT0-OMOXMMUYECKHe, ToBeAeHYecKrue. OTIHYus dYelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOH CUTHAJIbHOW CUCTEMBI.

HBwxkynme  cuiasl  (pakropbl)  aHTpomoreHesa:  OWOJIOTHYECKHE,  COLHANIBHBIC.
CooTHolieHrne OMOJIOTMYEeCKUX U COLUATbHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJIUU aHTpoOIoreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIbI)
Y paHHWE MOHTHJIBI — O0IIMe TPEIKH YeTOBEKOOOPa3HBIX 00€3bsSH U JIIOACH. ABCTPATONUTEKH —
JBYHOTHE TIpeKH Jitoaeil. YenoBek ymenblid, MepBble M3rOTOBICHMS OpyAuil Tpyaa. UemoBek
MPSIMOXOIAIIUN U TIEPBBINA BBIXOJ Ntojei 3a mpeaensl Adpuku. Uenosek reinenpOeprekuii —
o0Mmuii TpeOK HEaHAEPTATHLCKOTO YEJIOBEKA 1 YeJIOBEKa pa3yMHOro. UenoBek HeaHIepTaIbCKUN
KaK BUJ JIIOJEH XOJIONHOTO Kiaumara. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA, AEHHCOBCKHM
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a Tpeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIONMST COBPEMEHHOT'O 4YeJIoBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSIUAX YeTIOBEKa.
MyTranuonHslil mporecc u nonumopusM. IlonyasiroHHbIe BOJIHEBL, Apeii¢ reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbuie pacel: eBponeougHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBATOpHANIbHAS), MOHTOJIONIHAS (a3MaTCKO-aMepHUKaHCKasi). Bpems u
IIyTM pacceleHusi 4YeloBeKa 10 IulaHeTe. EauHCTBO dYenoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpHCIOCOOJIEHHOCTh 4YeJIOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXaroliel cpeapl. Biusiaue reorpadudeckoid cpenbl U apeida TeHoB Ha MOP(HOJIIOTHIO U
(hU3MOJIOTHIO YeJIOBEKa.

MeXIUCUMIUIMHAPHBIE METOAbl B (U3WYEeCKOM (OMOJIOrMYECKOi) aHTPOIOJIOTHH.
OBOJIONMOHHAsA  AHTPOIOJIOTMS M TAJCOAHTPOIIOJIOTHS  YEJIOBEUECKUX  MOMYJISALUH.
buoconmanbsHble  HMcclieqOBaHUS ~— NPUPOABI  4yenoBeka.  MccinegoBaHue — KO3BOJIIOLUHU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu



Ioprpersr: Y. apsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumpt u  cxembl: «MeToabl aHTPONOJOTHH», «[OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa W CKEJeT MMMIaH3e», «PynuMeHThl u
aTaBU3MbD», «JIBWKyIllM€ CHJIBI AHTPONOIEHE3a», «IJBOJIOLUOHHOE JpPEBO YEJIOBEKAY,
«ABcTpanonuteky», «4enoBek ymenbiit», «HenoBek NpAMOXoAsIIni», «/{eHUCOBCKUN YEeTOBEK»
«Heannepraneup», «KpomanboHLb», «l[Ipeakn dvenoBeka», «ITambl 3BOJIOLUHM YEIOBEKAY,
«Pachbl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalIbHON KYJIbTYphl MPEIKOB
yeloBeka, penpoaykiuu (dotorpaduu) KapTUH C MHQOJOTHYECKUMH U OubIeHCKUMU
CIO)KE€TaMH MPOUCXOXKICHUS YeJoBeKa, (poTorpadmu HaX0IOK MCKOMAeMbIX OCTaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIETb Yepera 4YelOBeKa M 4epena IIMMIIaH3€, MOJIEIb KUCTH YeJIOBEeKa U
KHMCTH IIMMIIaH3€, MOJEJIN TOpca IMPEAKOB YEIOBEKA.

Jlaboparopnas pabGora «lI3yueHue ocoOEHHOCTEH CTpPOEHHUS CKEJeTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTyeckas padora «/3ydyeHne 3K0JIOrMYECKUX aJalTallui YEIOBEKAy.

Tema 6. Oxogorussi — Hayka 0 B3aHMOOTHOLIIEHUSIX OPraHU3MOB M
HAJOPraHU3MEeHHBIX CHCTEM € OKpY:Kalouiei cpeaoi

3apoxneHue U pa3BuUTHE dKonoruu B Tpyaax A. I'ymbomnpara, K. @. Pymee, H. A.
CeseprioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun sxonoruu. CBsizb
9KOJIOTMH C APYTUMHU HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOAEHNUS. DKCOEPUMEHTHI B AKOJIOTMU: IPUPOJHBIE U
naboparopubsie. MozenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOLIEH Cpebl: JIOKaJIbHbIH,
PErnOHAJIBHBIN U TTI00aJIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUU MJI 4YeJoBEeKa. DKOJIOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBfA3€H dYesoBeuecTBa C Npupoaoi. POpMHPOBAHHE 3SKOJOTMYECKOW KYJIbTYypbl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuios, D. I'exkkenb, A. Tenciu, B. H.
Cykaués.

Tabmumpl 1 cxembl: «Pa3nensl skog0orum», «MeToasl dKoIoruny, «CxeMa MOHUTOpPUHTA
OKPYKAIOILIEH CpelbD».

JlabopaTtopHasi pabora «/3yueHrne METOJ0B SKOJIOTHUYECKUX HCCIIETOBAHUMY.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

Okonorudyeckrue (akToppl M 3aKOHOMEpHOCTH ux JeiictBusa. Kiaccudukarus
JKOJIOTMUECKUX  (akTopoB: abuoTWyeckue, OWOTHYECKHEe, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTHU JeHCTBUA dKoJornueckux (haktopos. [Ipasuno muanmyma (K. Ilnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIC 1 CTCHOOMOHTHBIE OPraHU3MBI.

Abuoruueckue axtopsl. CBeT Kak 3kojoruueckuil pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIBl PACTEHMM M KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUTrHalibHast posib cBeTa. doToneproausm.

TemmepaTypa Kak sKojormdeckuii ¢akrop. [leficTBue TemmepaTypbl Ha OpPTaHH3MBI.
[loMkunoTepMHbIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxaocTh Kak sKkonorudeckwii ¢akrop. [IpucmocobieHus pacTeHHA K IMOIIEPKAHUIO
BojHOro OanaHca. Knaccudukauusa pacteHuit mo oTHoOuIeHHI0O K Boje. [IpucnocoOnenus
YKUBOTHBIX K N3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MOYBEHHas, TIyOMHHAas
MO/NOYBEHHAs, BHYTpHOpPraHu3MeHHas. MPU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IprcnocoOnaeHust OpraHu3MoB K ’KU3HU B PA3HBIX Cpe/iax.

buonoruueckue putmel. BHemHne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HH.

Kuznennsle ¢opmbl opranu3moB. [lonarue o xusHeHHo ¢opme. JKuzHeHHble GOpMbI
pacTeHMi: N1epeBbs, KYCTApHUKM, KYCTapHUYKH, MHOTOJETHHME TpaBbl, OJHOJETHHUE TPAaBBHI.
Kuznennole QOpPMBI KUBOTHBIX: T'HAPOOMOHTBI, TE€OOMOHTHI, a’poOHOHTHL. OcobeHHoCTH
CTpOEHHS U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyaau3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO, HaxyieOHMYecTBO). HeTpoduueckne  B3aumomeicTBus  (TONMHUYECKHE,
¢dopuueckue, (adpuueckue). 3HaUCHUE OMOTUYCCKUX B3aUMOJCWUCTBUN IS CYIIESCTBOBAHHS
OpraHu3MoB B cpezie ooutanus. [IpuHINT KOHKYPEHTHOT'O UCKITIOYEHHUS.

JdemoncTpanuun

Tabmuipl 1 cxembl: «IKonorudeckue GaxTopbl», «CBETOBOM CIEKTPY», «IKOJIOTHUESCKUE
TPYMIbl )KUBOTHBIX 10 OTHOLICHHIO K CBETY», «TeIIOKPOBHBIE KUBOTHBIEY, «X0JI0THOKPOBHbIE
KHUBOTHBIEY, «Du3nonornyeckue ajganTalul >KUBOTHBIX», «Cpenbl OOUTAHUS OpPraHU3MOBY,
«buonoruueckue puTMb», «KnusHennoie GopMbl pacTeHui», «Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«OKOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOrO Jiecay, «llemu nurtanusy,
«XumHn4IecTBOY, «Ilapasutnzmy, «KonkypeHmus», «Cumonosy», «Kommencammsmy».

O6opynoBanue: repbapuu pacTeHMd M SKUBOTHBIX, HPUCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  SKOJOTMYECKHX (HAaKTOpOB, TIepOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUM, CBETONIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHusi, repOapuu U KOJUICKIMU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuii, dydyena NTUI W 3Beped, repbapuu pacTeHUil, OTHOCAIIMXCS K TUTpoduTam,
KcepoduTam, Me30(puTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYIIN, KOJUICKIWU KHBOTHBIX,
oOHUTAIONIMX B pa3HbBIX cpefax, repOapuu M KOJUIEKIIMH PACTEHUN WM >KMBOTHBIX, 00JIaJaronx
yepTaMH MNPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHM KU3HH, repOapuu U
KOJUIEKIIMM PACTEHUH U S>KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIEHCTBUIX.

JlaGopaTopHas padora «BbIsSBICHHE IPUCTIOCOOIEHNI OPTAaHU3MOB K BITUSTHUIO CBETA.

JlabopaTopnasi padora «BwiABICHHE TPUCTIOCOOJIECHUN OPraHWU3MOB K  BIIMSHHUIO
TEMIIEPATYPHI».

JlabopaTopnasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
OoOUTaHUS.

Tema 8. IKko/10rusi BUA0B M NOMYJIAIMI

DKOJIOTUYECKUE XapaKTepUCTUKH nomymsuuu. [lomynsanus kak OMonoruyeckas cUcTeMa.
Pone HeogHOpPOAHOCTH cpelbl, (pu3nyeckux OapbepoB M OCOOCHHOCTEH OHOJIOTMU BHUJIOB B
(hopMHPOBaHUN POCTPAHCTBEHHOHN CTPYKTYPHI NOMYJIsAIUi. OCHOBHBIEC TIOKA3aTEIH MOIYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, BO3pAacTHasi U IO0JIOBasg CTPYKTypa, POXKIAAeMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

DKojorudeckas CTpykTypa nomyisuud. OneHka 4uCIeHHOCTH nomynsiuuu. luHamuka
MOMYJSIUK U €€ perynsiuus. buotTnueckuii noTeHMan nonyasiuud. MoienupoBaHue TUHAMUKA
nonymsiuyd. KpuBbele pocra unciaeHHOCTH mnomyisiuuu. Kpusble BbDkMBaHMs. Perymsanus



YUCIIEHHOCTH TMOMYNALUNA: POIb (PAKTOPOB, 3aBUCAIIMX U HE 3aBHUCSIIUX OT TIJIOTHOCTH.
DKoJjoruveckue crpareruu Buaos (- u K-crparerun).

[lonstue 06 »sKkonoruueckoi Humie Buga. Mectoobutanue. MHoromepHass MOJEIb
skosiornyeckort Humm Jx.M. Xatuuncona. Pasmepsl sxonornueckoi Humd. [loreHnuansHas u
peanu3oBaHHAs HUIIH.

Bun xak cucrema mnomynsuuii. Apeanbl BUAOB. Buabl U UX KU3HEHHBbIE CTpPATETHU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MUTPAIMil KUBOTHBIX. bHojornyeckne WHBA3UU
Yy>KEPOAHBIX BUJIOB.

JdemoHcTpanuun

[Toptpert: Ix. 1. XaTuynHCOH.

Tabnuiet 1 cxeMbl: «IDKOIOTUYECKUE XapaKTEPUCTUKU MOMYsuny, «IIpocTtpancTBeHHas
CTPYKTypa monyisiuun», «Bo3pacTHble mnupaMuabsl mOmyssiiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM PA3UYHBIMU OpranusmMamu», «Moxens skonorunueckoi Humu Jx. .
XaT4HMHCOHAY.

Ob6opynoBanue: repdapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTtopHnasi padora «I[IpucrnocoOneHus ceMsH paCTCHHI K pacCeIICHUIOY.

Tema 9. Jkon0rus coodmecTB. IKOITOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBA3u Mexay OpraHU3MaMu B
OuoIeHo3e.

OxocuctemMa Kak OTKpeiTas cuctema (A. Jkx. Tencnu). DyHKIMOHAIBHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, peAYUEHThL. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. A6uotudeckue 610Ku sKocucTeM. [IouBBI M WIIBI B HKOCHCTEMAX.
KpyroBopor BelecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u npoaykius. JKoJ0ru4eckiue mupaMubl
quces, 0MoMacchl U YHEPTUH.

Jlunamura skocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUHBIE M BTOPUYHBIE CYKIECCUU U UX
NPUYMHBL.  AHTPONOTEHHBIE BO3JCHCTBUS Ha cykueccuu. KimmmakcHoe  cooOOIIecTBO.
buopa3noobpasue u nojJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBL. JKOCUCHeMbl 036p U peK. DKocucmemvl Mopell U OKeaHOos.
Oxocucmemvl myHOp, 1€C08, Cmeneti, NyCMulHb.

AHTpOIIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus Mexny
AQHTPOIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMH.

YpOoakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢iiopa u ¢ayHa.
CunanTponu3zanus ropojackoi ¢ayHbl. buonmormdyeckoe ©  XO3SHUCTBEHHOE 3HAUYCHHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aUMOJEHCTBHI  OpraHu3mMoB B
sKocuctemMax. Ponv kackaonoeo s¢hghexma u 6u00s-30ugpukamopos (kiouegvix 6ud08) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEKHBIMHU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJISILMA M 3KOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3ACHCTBUI.

Mexanusmbl  8030eticmeus — 3a2psA3HEHUU  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeTo0IoTisT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX 3KOCUCTEM.



JdemoncTpanuu

[optper: A. JIx. Tencau.

Tabnuue! u cxembl: «CTpykTypa OHOLIEH03a», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECa,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIMOHAJIBHBIE TPYNIbl OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopor BemiecTB B dKocucrteme», «llemn mnwmranus (mactOuiHas, JIETPUTHAS)Y,
«DKoyoruyecKkas nmupammja uyucen», « IKoJoruueckas nupamuaa 6MoMacchl», « IKoJIorudeckast
nupampa sHeprun», «O6paszoBanue Oonota», «llepBuuyHas cykueccus», «BoccranoBnenue
Jgeca mocliie moxapa», «I9KOocUcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypboskocuctem.

O6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydyelna MTHUI[ W 3BEpei,
repOapuu KyJIbTYpHBIX U JUKOPACTYLIUX PACTCHUI, aKBApUYM KaK MOJEINIb YKOCUCTEMBI.

IIpakTnueckas padora «/3yyeHue u onucanue ypoo3KOCHUCTEMBD.

JlaGopaTopHas padora «l3ydyeHue pazHOOOpa3uss MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX).

JKCKYypeusl «IKCKypcHs B TUIIMYHBIA OHOreoreHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIM UM IOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypeHs «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WU B TETNTUYHOE XO34HCTBO)».

Tema 10. Buocdepa — riiodasbHast IkocucTEeMa

buocdepa — obmemnanerapHas o0osiouka 3emiid, T CYIIECTBYET WJIM CYIIECTBOBAJa
*u3Hb. PazBuTHe npencrasnenuii o ouocdepe B tpynax 2. 3rocca. Yuenue B. . Bepnajackoro o
o6nocdepe. O6mactu 6mochepsl u e€ cocras. KuBoe BemecTBo OHocheps! 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepnl. OcodbenHocTn 6uochepsl kak riodambpHOM
skocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMOTeOXMMHUYECKUE UKITBI (YTiepoa, a3ota). PUTMuaHOCTS siBjeHni B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCcHOBHBIE OMOMBI CYIIU: TYHIpA, XBOIHbBIE
jeca, CMEIIaHHbIE U INIMPOKOJMCTBEHHBIE JIECA, CTENH, CAaBaHHBI, yCTHIHU, TPOIIMUECKUE JIECa,
BbICOKOTOphsi. Kinmar, pacTutenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa W (GYHKIUS OJKHUBBIX CHCTEM, OIIEHKA HX PECYpCHOTO IMOTEHIHana |
O6rochepHbIX QyHKIIHIA.

JdemMoHcTpanumn

[loptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabauubr u cxemsl: «I'eocdepsr 3eminy, «KpyroBopoT a3ora B npupone», «Kpyropopor
yriaepojaa B mpupone», «KpyroBopor kuciopona B nmpupojie», «KpyroBopoT BoJibl B IPUPOAEH,
«OcHoBHbIE OMOMBI cymm», «Knumarnuyeckue mosca 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHHbllt Jsecy, «Ctemb», «CaBanHHa», «IlyCThIHSI»,
«Tpornuueckuii necy.

O6opynoBanue: repOapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMH KHUBOTHBIX.

Tema 11. YesioBek n OKpykaomias cpeaa

DKolornyeckre KpU3UChl M WX NpuuMHBL. Bo3jaelicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AyIIHOM cpeasl. OxpaHa Bo3layxa. 3arpsisHEHHE BOJAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpONIOT€HHOE  BO3ICHCTBHME Ha pPACTUTENbHBIA W JKUBOTHBIM Mup. OxpaHa
PACTUTENBLHOIO U KUBOTHOrO MHpa. OCHOBHBIE NMPUHILIMIIBI OXpaHbl NpUpobl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYECKUC
MapKH.



OcHOBHBIE TPUHIIUIIBI YCTOMYUBOTO PAa3BUTHUS YEIOBEUECTBA U MPUPOABI. ParmoHaapHOe
MPUPOJIOTIONB30BAaHME ¥ COXpaHEHHE OWoJorudeckoro pasHooOpasmst 3emum. OOmme
3aKOHOMEPHOCTHU TJI00ATBHBIX YKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
Y €T0 BEPOSATHBIC MOCIIEACTBUS.

Pa3BuTHE METOMOB MOHHTOPHWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemuvie uccredosanus nepexooa K pecypcocoepezaroueli U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie ungopmayuonHvle
cucmemyl, obecneyugarwue 0OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbI IKOpeadbuIumayuy 3KOCUcmem u cnocobos 60pvobL ¢ HUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCEM.

JdemMoHcTpanumn

Tabnmuuer W cxeMbl: «3arpsizHeHue atMmocdepsl», <«3arps3HeHue ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHuKOBBIA 3 dekT», «Ocobo oxpaHIeMble MPHUPOIHBIE
TEPPUTOPHUN», «MOJIeTH yIPaBIIEMOT0 MUPay.

Ob6opynoBanue: ¢ororpadgun oxpaHsIeMbIX pPAaCTeHHH M KHUBOTHBIX KpacHON KHUTH
Poccniickoit ®enepannn, KpacHoO KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'N
HA YPOBHE CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpPeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYy4YarOIIUMHCS
MPOrpaMM CpPeTHEro 00IIero 00pa3oBaHus: IMYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI 110 OHOJIOTHH BBIICICHBI
CIEeyIOIIE COCTaBISAIOIIME: OCO3HAaHHE OOYYalOIMMHUCA POCCUHUCKON  Tpa)kIaHCKON
WUJCHTHYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOMPEEICHHUIO,
Hanuyue momugeayuyu K OOyUEHUIO OWOJIOTHM, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOeX)IeHHI THYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPUUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYaIOIIMXCSl PYKOBOJICTBOBATHCA B
CBOCH  JEATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMU  yCTAaHOBKaMH, MPHUCYHIUMHU  CHUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3ZHAHUA ~ DKOJOTHMUYECKOW  KYIBTYpHI,
CnOCOOHOCMU cMAsUmMsb UEIN U CTPOUTH )KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJIOTHH JIOCTHUTAIOTCA B €IMHCTBE
y4eOHOW M BOCIHUTATENILHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMH, HCTOPHYSCKAMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA B
oOmiecTBe MpaBUJIaMU U HOPMaMHU TOBEACHHS M CHOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHS, PA3BUTHS BHYTPCHHEW MO3HMIIMU JTUYHOCTH, TATPUOTH3MA U
YB)KEHHUS K 3aKOHY U IPaBOIMOPSIKY, YEJIOBEKY TpyJda U CTapuieMy MOKOJEHHUIO, B3aUMHOIO
YBOKEHHUs, OEPeKHOr0  OTHOWICHHS K  KYJIBTypHOMY  HACJIEOUI0O U  TPaIULUAM
MHOTOHallMOHAJIBHOTO HapoAa Poccuiickoi denepaunn, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro npeamera «bHoiaorus» JOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUINXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEM
MO3UIUEH JTMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHCHTAIlMH, IMO3UTUBHBIX BHYTPCHHHX
yOeXJIeHHid, COOTBETCTBYIOIIMX TPAJULIMUOHHBIM IEHHOCTSM PpOCCHICKOro  00IlecTBa,
paciMpeHue >KU3HEHHOTO OIbITa M OIBbITa JESATEIIbHOCTH B MPOIECCE Peall3alliid OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATEIHHON ACSITEIbHOCTH, B TOM YHCJIE B YACTH!

1) rpaskaIaHCKOro BOCIIUTAHMUS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYdYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHbHOCTHU MPHU CO3aHUU YU€OHBIX MPOEKTOB,
perieHny yueOHbBIX U TO3HABATENBHBIX 33/1a4, BHITOJTHEHUN OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTh  OTpPEACNATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUTBIBATH B  CBOMX JICUCTBHAX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIeH C pa3HBIMU yOEXKIIEHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHCHHS YYCOHBIX,
MO3HABATEIbHBIX M HUCCIENOBATENIbCKUX 3a/1ad, YBAXKUTEJIBHOIO OTHOILICHUS K MHEHHIO
OTIIMOHEHTOB TP 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOH U BOJIOHTEPCKOU JESATSIBHOCTH,



2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONU UJIEHTUYHOCTH, MTATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes, PoanHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HAclIeQUI0 U MaMITHUKaM IPHPOJIbI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CHOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKHX YUEHBIX B CTAHOBJICHHE W PA3BUTHE
OMOJI0TUY, TOHUMAaHMsI 3HAYE€HUs OMOJIOTHH B TO3HAHWU 3aKOHOB MPUPO/IbL, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoe:xIEHHOCTh, TOTOBHOCTH K CITyXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3AAHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO NMPHUHSTHUS LIEHHOCTEH CeMEeWHOM >KU3HU B COOTBETCTBUU C TPAJULMUSIMU HApPOJIOB
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHUE SMOLIMOHAIBHOIO BO3/ICHCTBHSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIIATH
KadyecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢wusuyeckoro BoCHUTAHHWS, (POPMHUPOBAHUAA KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1IAr OOy YHS:

MOHMMAaHKE U pealn3anus 370pOBOro U 6e3onmacHoro odpasza >KU3HHU (370pOBOE MUTAHHE,
coOJIofieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perymspHas (Qu3uyeckass AaKTHUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETECHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HUUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHME LEHHOCTH TMPAaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO 0€30macHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAaHHE MOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJEHUS alIKorois,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIIMTAHUSA:

TFOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTb K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPABIEHHOCTH,
CHOCOOHOCTh ~ MHHUIMHPOBATh, IUIAHHUPOBATH M CAMOCTOSITENBHO  BBIOJHATH — TaKylO
NEeATEIbHOCTD;

HWHTEpEC K Pa3iuuHbIM cdepaM MpoPecCHOHANBHON AEeSTeNIbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOP OymyIiel mpoheccruu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCE
KU3HU;

7) 3K010TrM4YeCKOr0 BOCIIUTAHMS



9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHWE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPUOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeIbl;

OCO3HaHHUE IT100aJIBbHOTO XapaKTepa 3KOJOrMUYEeCKUX IpobJieM U MyTel UX pelieHus;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTUM 3HAHUS U YMEHHS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COONIIOCHHE
MpaBUJI TIOBEACHUS B MPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJIOB, dKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHOW CpeEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATEIbHOCTH  SKOJOTMYECKOW HANpaBJICEHHOCTH, YMEHUS pPYKOBOICTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW ITPAKTUKE, T'OTOBHOCTU K YYACTHIO B
MPAKTUYECKOM NEeSATETbHOCTH SKOJIOTMYECKON HATPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKM © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UATATEIHCKON KYIBTYpPhI KaK CPEICTBA B3aMMOICHCTBUS
MEKIY JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMaHHUEe Crenu(UKH OWOIOTHM KaK HAayKH, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PalMOHAIBLHOTO0 HAYYHOI'O MBILIUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO NMPEACTABICHUS 00 OKpYXKaroIleM
MHpEe KaKk O €JMHCTBE TMPUPOJIbL, 4YeJOBEKa M OOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpobdieM COXpaHEHHUs! TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTHH JJISi COBPEMEHHOW ITUBUIIM3AIMK: 00€CTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXO/A U3 TIIOOATBLHBIX
9KOJIOTHUYECKUX Mpo0sieM M o0ecrieueHus rnepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PAllHOHATIBHOMY
WCIIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUW OMOJIOTUYECKUX 3HAHWMA B IIEJIIX MOBBIIICHHS OOMICH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPyEeMOl pu U3yudeHUN OUOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, HUCIIOJIB3YeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BAaTh TOJy4yaeMble 3HAHUS [Js aHajdu3a M OOBSCHEHWS SBICHUI
OKPYKAIOIIETO MHUpPAa M NPOUCXOASIIMX B HEM M3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX (DAKTOB W WMEIOIIMXCA JAHHBIX C LEIBI0 TMOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIBb30BaTh OWOJIOTHYECKUE 3HAHUS IS pEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYAIUsIX;

OCO3HAHUE IEHHOCTH HAay4YHOW AESATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATh MPOEKTHYIO U
HCCIIE0BATENIBCKYIO ACSITEILHOCTh MHIIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUU 1O OWOIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPeOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOro mnpenmMera «bHONIOTHs» BKIIOYAIOT:
3HauMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXKAUCLUUILIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienuKy METOJIOB TIO3HAHMSI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
sBJICHHE, IPOLECC, CUCTEMa, HayuHbIH (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeJOBaHNe, HaOII0/eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTue); YHHBEpCaJlbHbIE
yueOHble JeHCTBUS (IO3HaBaTEIbHbIE, KOMMYHUKATUBHbIE, PEryJISTUBHBIE), 00ECIeUnBaOIINe
¢dopmupoBaHrue (PYHKIMOHAIBHONM I'PAMOTHOCTH M COLMAJbHONW KOMIETEHLMH O0O0y4YaroLIuXCs;
CIIOCOOHOCTh o0yJaroumxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYCCKIE 3HAHWS W YHUBEpCAJIbHbIE y4eOHbIC JCWCTBUS B IO3HABATEIHHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMHM Ha YpPOBHE CpEAHETO OOIIero OOpa3oBaHUsS Y
oOyuaromierocsi OyayT c(hopMHUpPOBaHbI MO3HABATEIbHbIE YHUBEpCalbHblE ydeOHbIE NEHCTBHUA,
KOMMYHHUKAaTHBHbIE YHHBEpCAJbHbIE YyueOHble JEHCTBUSA, pETYISITUBHBIE YHHBEpCAJIbHbIC
y4eOHbIE JIeCTBUS, COBMECTHAS ACATEIBHOCTb.

MertamnpeMeTHbIE pe3yabTaThl OCBOCHMsI MPOTPAMMBbl CpelHero oOIiero oOpa3oBaHUs
JIOJDKHBI OTPaKaTh:

OgJiajieHne YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JOrHYecKHe JTeHCTBHS:

CaMOCTOSATENIHO (OPMYJIMPOBAaTh W AaKTyalU3UpoOBaTh MpoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IpPH OCBOCHUM 3HAHWH NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CpABHEHHSA, KIACCUPHUKAIMK, OOOOIIECHUsS), pPAaCKPHIBATh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIIENATh UX XapaKTepHbIE PU3HAKHU, YCTAHABIUBATh CBSI3U C JPYTUMU ITOHATUAMH);

OTIpeNeNIATh IeNIM JEATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThI IEATEIIEHOCTH C TOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA AN OObACHEHHsS (AKTOB U SIBICHUM KUBOMH
TIPUPOIBI;

CTPOWUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHBHBIC, MICIyKTHBHBIC, II0 aHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTIOYCHUS;

IPUMEHATh CXEMHO-MOJIEJIbHbBIE CPEJCTBA AJI MPEACTaBIECHUS CYLIECTBEHHBIX CBs3ed U
OTHOILICHUN B M3Y4aeMbIX OMOJIOTMYECKHX OOBEKTAX, a TAKXKEe MPOTUBOPEUYMU Pa3HOrO poAa,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOILUXCA MaTepPUAIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B JCSITEIHHOCTh, OICHWBATh COOTBETCTBHE PE3YJBTATOB IEJISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeATEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJIHATH pPabOTy B YCIOBUSX PEABbHOTO, BHPTYAIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEIOBATENbCKHE NI CTBHS:



BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENCKON M MPOEKTHOM AESITeIbHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIONIb30BaTh Pa3jM4YHbIE BHUABI JCATEILHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJE TIPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHATHSIMHA B METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTCIbHOW IEATCIBLHOCTH W
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJ M3HpOBATh 3ajady, BBIIBUTATH
TUMNOTe3y €€ pelIeHHs, HaxXOIUTh AapryMEHTHI ISl JIO0Ka3aTellbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IMOJNYYCHHBIC B XOJ€ PCIICHHS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHHUBAThH MPHUOOPETEHHBIH OIIBIT;

OCYILIECTBIISATh IICJICHANIPABICHHBIN IMOUCK IMEPEHOCa CPEICTB U CHOCOOOB JCHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHTHh 3HAHWS B  TO3HABATEIBHYID W  MPAKTHYECKYHO  00JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJCH, Ipe/UlaraTh OPUTHHAIBHBIC TOJXOAbI M PELICHHS, CTaBUTh
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHMOpMAIUH (TEKCTe Y4eOHOTrOo MocoOws,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOIIOTHYECKUX CIIOBApSIX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MIPECTABIICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEIPOTHBOPECYHBOCTD;

(dbopMynupoBaTh 3ampockl W MPHUMEHSTH Pa3IMYHbIE METOABl NpPH IOUCKE U OoTOOope
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOTH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpaTh ONTHUMANbHYIO (OpPMY TMPEJACTABICHUS OHWOIOTHIECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
uHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE W MATeMaTHYECKHUE 3HAKW M CHMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMHU pACMO3HaBaHUS U 3amUThl HUHOpManmu, WHHOPMALUOHHON
0€30MaCHOCTH JTUIHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTHBHO y4aCTBOBATH B JIMAJIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CY)KICHHSI OTHOCHTENLHO BBIMOTHEHHUS TIpe[jiaraeMoil 3afadd, YYUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3UIUHI IPYrUX YIACTHUKOB JIHATIOTA WA JUCKYCCHN);



pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BIIQJICTh PA3TMYHBIMU CHIOCOOaMM OOIIECHUS U B3aUMOJICHCTBUS, MOHUMATh HAMEPECHHUS
JIPYTUX JIIOJIEH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (Gopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOUYKY 3PEHHS C HUCIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MMOHUMATh W UCTOJIh30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIUBUAYATbHONH pabOTHI Tpu
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX JCHCTBHIA C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ INOCTHMKEHHIO: COCTAaBJATHh IUIAH ACHCTBHM, PACIpEleNaTh POJH C YUYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraT HOBBIE IMPOEKTHI, OLIEHUBATh UAEU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B PA3NIMYHBIX CUTYalIUAX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCTIONIb30BaTh OWOJIOTMYECKHE 3HAHWS MM BBIABICHHUS MPOOJeM W WX pelIeHHUs B
YKU3HCHHBIX M YUYECOHBIX CUTYaIMSIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHUI 11€JIeBble M CMBICIIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIATh MMO3HABATEIBHYIO IESATEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlaud B OOPa30BATEILHOW JIEATEIHHOCTH H
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacHmpsTh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIIA OTIBIT;

cHoco0CTBOBATH (DOPMUPOBAHHIO M TPOSIBICHUIO IIMPOKON IPYIUIMH B Pa3HBIX 00JACTIX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;



BJIaJI€Th HAaBBIKAMHU TO3HABATENILHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX NeHCTBUI
Y MBICIMTEIBHBIX MPOIECCOB, HX PE3YJIbTaTOB U OCHOBAHHI, HCIIOIB30BATh PUEMBI pedIeKCHn
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIBHOCTH;
3) npuHsATHE Ce0s U APYTrUX:
MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;
pa3BHUBaTh CIIOCOOHOCTH NOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUs yueOHoro mpenmera «buomorus» Ha
yriyOon€HHOM YpOBHE OPUEHTUPOBAHBI HA oOecriedeHue nMpopuiIbHOr0 00yIeHHs 00 yJaroIIXCs
O6uonornu. OHM BKIIOYAIOT: creuuuuecKue il OHOJOTMU Hay4Hble 3HAHMSA, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHMIO, WHTEPHpPETAllMM W TpeoOpa3oBaHUIO 3HAHWHA, BUIBI
JEeSATENBHOCTH MO TOJYyYEHUIO HOBBIX 3HAHUM M HUX MPUMEHEHHMIO B Pa3IMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3ynpTaTsl MPEACTABIECHBI 110 FOJaM
W3Y4YEHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUs y4yeOHOro mnpeamera «buonorus» B 10 Knacce
JTOJIKHBI OTPAKaTh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa, B TO3HAHMHM 3aKOHOB MPUPOIBI U
pereHnn mpodeM paroHAIEHOTO PUPOIOIIOIB30BAHMSA, O BKIIA/I€ POCCHICKHUX U 3apYOEKHBIX
YU€HBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHUE CUCTEMOW OWOJIOTMUECKHUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIMOJArarollne
OMOJIOTHYECKHE TEPMHHBI M TOHATUS (KHU3Hb, KIIETKA, OPraHW3M, MeTaboJM3M, TOMEeocTas,
caMoperyJsius, CaMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonorudeckue teopun (kierounas teopus T. IlIBamna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yaenust (H. 1. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTeHHIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOr0 MOKOJIEHUS, PACLIEIUIEHUS, YUCTOTHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Mennens,
FOMOJIOTHUECKHX pSAIOB B HaciencTBeHHOW wu3zMeHunBocth H. W. BaBuiosa), npuHIMmbI
(KOMIIJIEMEHTApHOCTH);

BJIa/ICHUE OCHOBHBIMHM METOJaMHU HAY4YHOI'O IO3HAHUS, UCIOJIB3YEMbIX B OMOJIOIMYECKHX
HCCIIEIOBAaHUSX )KUBBIX OOBEKTOB (ONUCaHNE, U3MEPEHHE, HAOTI0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIICIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4uCle OakTepuid, rpuboB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  KU3HEACSITEIbHOCTH, IPOTEKAIOIUX B OPraHW3Max pAacTeHUH, >XUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKUX MPOLECCOB: OOMEHa BelecTB (MeTaboIM3M), IPEBpaIIeHUs SHEPTHUH,
Opo>keHus, aBTOTPOGHOr0 U TeTepoTpo(HOr0 TUMOB NMHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO33a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHSI, Pa3MHOKEHUS,
WHAMBUAYAIBHOIO pa3BUTHUs OpraHu3Ma (OHTOT€He3a), B3aMMOJEHCTBHS TI'€HOB, reTepo3uca,
HCKYCCTBEHHOT'O 0TOOpA;



YMEHHE YCTaHABIUBATh B3aWMOCBSI3M MEXAY OPTaHOWJAMH KIETKH M HUX (YHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEW U UX (PYHKITUSIMU, MEXKITY OpraHaMHi U CUCTEMaMHU OPTaHOB Y
pacTeHHii, >KMBOTHBIX M 4YeJOBEKa U UX QYHKIHUSIMH, MEXIYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMEU, MEXKAY dTamamMu OOMEHa BEeHIECTB, dTalmaMH KJIETOYHOTO IHMKJIA W >KU3HEHHBIX
[UKJIOB OPTraHW3MOB, OJTanmaMd HSMOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(dhenoTumnom u dakTopaMu cpeabl OOUTAHMS;

YMEHUE BBISIBISTh OTIIMYUTENbHBIE NMPU3HAKU KUBBIX CHUCTEM, B TOM YHUCJE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIIOTHIO U
CHUMBOJIMKY JJIs IOKa3aTEIbCTBA POJACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHME pelaTh OHOJIOTUYECKHE 3aJjaud, BBIABIATH MPUUMHHO-CIEIACTBEHHBIE CBS3H
MEXIY HCCIEeIyeMbIMU OHOJOTHYECKUMH TIPOIleCCAaMH M SIBICHHUSMH, JelaTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHUHM IOJIYYE€HHBIX PE3YyJbTaTOB;

YMEHHE BBIMOJHATH Ja00paTopHble M MpaKTHYecKue paboThl, cOOMIOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, TMPOBEPSATh UX OSKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dhopMynupys Leiab UCCIeA0BaHNS, aHAIM3UPOBATD MTOJIYYCHHBIE PE3YNIbTAThl U JeJIaTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B YyUeOHO-HMCCJENOBATENbCKON paboTe Mo OMOJIOTHH, 3KOJOTUU U
MEIIUIIMHE, TIPOBOJUMON Ha 0a3e IMIKOJBHBIX HAy4YHBIX OOIIECTB, M MYyOJUYHO TMPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIIHSIX;

YMEHHME OLIEHWBAaTh J3TUYECKUE aCIEKThl COBPEMEHHBIX MCCIEJOBaHUM B 00JaCTH
OMOJOTUM U MEOUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HAIIPaBICHHOE
W3MEHEHHE TeHOMA U CO3[JaHUe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyayIel mpoecCHOHATBHON ACITSIIEHOCTH B
o0nacTu OMOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIBCKOTO X035HUCTBA, MHUILIEBOI
MPOMBIIIJICHHOCTH, YTIyOJsTh TMO3HABATENbHBIA HWHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIICH TPOPECCHU M TPOJODKCHHE OHMOJIOTHYECKOTO O0pa3oBaHUS B
OpraHHu3aIUsaX CPeIHEro Mpo(hecCnoHaIbHOTO U BHICIIIET0 00pa30BaHusl.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUs y4deOHOro mnpeamera «buonorus» B 11 Knacce
JTOJI’KHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUPOBaHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TIO3HAHHH 3aKOHOB
MPUPOJBI U PEUICHUH IKOJIOTUYECKUX MPOOJIEeM YelIOBEYECTBa, a TaKKe B PELICHUH BOMPOCOB
paIMOHATILHOTO TPHPOAONONB30BaHUs, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOIIEHUS K
MpUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-OUOJIOTOB B
pasBuUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHCTEMON OMONOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUs U
MMOHUMAHHUE CYIIHOCTH OCHOBOIIOJATAIONINX OHOJOTUYECKMX TEPMHHOB U TIOHATUN (BHI,
JKocucTeMa, Ouocdepa), Ouojormueckue Teopun (dBomroIMoHHas Teopus Y. JlapBuHa,
cuHTeTH4eckass teopusi 3pomronnu), yueHus (A. H. CeeproBa — 0 MyTAX M HaNpaBICHUIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoncrtsa K. M. bapa), npaBuna (muaumyma FO. Jlubuxa,
9KOJIOTUYECKOU MUPaMUIbI SHEPTHH ), TUNIOTE3bI (runore3a «vupa PHK» V. ['mnbepra);

YMEHHME BIIaJIeTh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, HCIOIb3yeMbIMH B
OMOJIOTUYECKNX HCCIEIOBAHUAX JKUBBIX OOBEKTOB U OKOCHUCTEM (OMHCAaHHUE, H3MEpEHHUE,



HaOJI0ZIeHNe, YKCIIEPUMEHT), CIIOCO0AaMH BBISBJICHHUS M OLIEHKH aHTPONOTCHHBIX M3MEHEHHUH B
MIPHUPO/IE;

YMEHHME BBIICNATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHMOI€OIEHO30B, JKOCUCTEM U
ounochepsl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO 0TOOpa,
QIJIONIATPUIECKOTO U CUMIIATPHUECKOTO BHI000PA30BAHMS, BIUSHHS JBHKYIIUX CHII SBOJIOLUU
Ha TeHO(OH] MOMYJSIUN, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelieé OOMTaHMS, YepeloBaHus
HaNpaBJICHUH SBOIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YyCTaHABIMBATh B3aWMOCBS3M MEXIYy MPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CWJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3JIMYHBIX SKOCHUCTEM M NMPUCHOCOOICHUSIMU K HUM
OpPTraHU3MOB;

YMEHHE BBISBIIATH OTIIMUUTENbHbBIE TPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUI0B
K cpene oOuTaHUs, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3IKOCHUCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIIECTBAX, AaHTPOTIOI'€HHBIX N3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeIbCTBAa POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TIpYIII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYEIOBEYECKHUX pPac, HEOOXOIUMOCTH
COXpaHEHHsS MHOTrooOpa3usi BUAOB M 3KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEUYECTBA;

yMEHHUE pemath OWOJIOTHYECKHE 3a/a4d, BBIABIATH NPHYMHHO-CIICACTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OMOJIOTHYECKMMHU MpPOIECCaMU U SIBICHUSMH, JelaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH Ja0OpaTopHble M MpakTHYecKue padoThl, coOMIOAaTh MpaBuia Mpu
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCICPHUMEHTAIBFHBIMH CPEICTBAMH,
(dbopMynupys Leab UCCIeA0BaHNS, aHAIM3UPOBATD MTOJIYY€HHBIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

YMEHHUE y4acTBOBaTh B Yy4eOHO-HMCCIENOBATENbCKONH paboTe Mo OMOJIOTHH, 3KOJOTUU U
MEAHIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IMPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUYECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIICHHMBATh THUIOTE3bl M TEOPHUH O MPOMCXOXKACHUU JKU3HH, YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0axX MpEeAOTBpAllleHUs INI0OAIbHBIX
M3MeHeHul B 6nocepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyAyIIei mpodecCuoHaTbHON AeATEIIPHOCTH B
o0nmacT  OMOJIOTHMH, DKOJOTWUH, TPHUPOAOIOJIB30BAHUSA, MEAUIMHBI, OHWOTEXHOJOTHUH,
NICUXOJIOTUH, BETEpUHAPUH, CEIICKOTO XO3AWCTBAa, MHUILEBOW MPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATEIbHBII HMHTEpEC, HANpaBJIEHHBI Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M TMPOIOIKEHHE OHOJIOrHYecKoro oO0pa3oBaHUS B OpPraHU3AIUSX CPEIHEro
po(hecCHOHANTBHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

HaunmeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acos

Ne n/m Kontpoabubie | IlpakTnuyeckue
MPOrpaMMbI Bceero
padoThI padoTbI

1 buonorusa xak Hayka

2 JXKuBble cucTEeMBI M X U3YyYEHUE

3 buonorus knetku 0.5

4 XUMHUYECKasi OpraHu3aIys KICTKH 10

5 Crtpoenue U pyHKIIMH KIETKH 8

6 OOMeH BellecTB U peBpalleHHe YHEPTUH B 9 1
KJIETKE

7 Hacnencreennas nngpopmanus u 9 05
peanu3anus e€ B KIETKe
JKU3HEHHBIN UK KIETKH 6 1
Crtpoenue u pyHKIIMHA OpraHU3MOB 17 1.5

10 Pa3smHOXkeHMe U pa3BUTHE OPTaHU3MOB 8 1.5

11 ['eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 5 05
M3MEHYHUBOCTH OPTaHNU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10

13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6

14 I'eneruka uenoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 4 1

16 buotexHonorus u cuHTeTUYECKass OMOJIOTHS 4

17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KJIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBo 4acos

Ne /ot Konrpoabubie | Ilpakruyeckue
NMPOrpaMMbl Bcero
padoThbI padoThbI

1 3apokJIeHUE U pa3BUTHE YBOJIIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTUN
MukposBoonus U €€ pe3ysIbTaThl 14 2
MakposBonronus U €€ pe3ybTaThbl 6

4 [Ipoucxoxnenue u pa3BUTHE )KU3HU Ha 15 15
3emiie

5 IIpoucxoxneHue 4enoBeKka — aHTPOIIOTEHES 10 1
DKOJOTUsl — HayKa O B3aUMOOTHOIICHHSIX

6 OpPraHW3MOB M HaIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karollen cpenou
OpranusMebl 1 cpeia 00UTaHuUs 1.5
DKOJIOTHsl BUJOB U HOIYJISIIUI 0.5

9 ?;CoTnec;:zﬂ COOOIIIECTB. DKOIOTNYECKHUE 12 05

10 Buocdepa — rmobanpHas sKocucTeMa 6

11 UYenoBek u OKpyxaromias cpeaa 6

12 PezepBHOe Bpemst

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoanuyecTBo 4acos

Ne Hara
. Tema ypoka Beero Kontpoabubie | IlpakTHuyeckue T
padoTbI padoTbI

1 buonorus kak KOMIUIEKCHas! HayKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa

2 JKuBble cucTeMbl U UX CBOWCTBA

3 VYpoBHeBas opraHu3alus KUBbIX CUCTEM

4 HcTopust OTKpBITHS U U3YUYEHHUS KIETKH. 1
Knerounas Teopus
MeTobl MONEKYISPHOM U KIIETOYHOU
ouonorun. [Ipaktuueckas padora «M3ydyeHue

5 METOI0B KIE€TOYHOM OMOI0TrNH 1 05
(xpomarorpadus, s5nekrpodopes, '
nuddepeHanbHoe HeHTpudyrupoBaHue,
ITLIP)»

6 XHWMHUYECKUI COCTAB KIETKH 1

7 MuHepanbHble BELIECTBA KIETKH, UX 1
Ouosiornyeckas poib
Opranuyeckue BEIIECTBA KIETKH — OEJKU.

8 JlaGoparopras padota «OOHapyKeHHE 1 0.5
OEJIKOB ¢ TOMOIIBI0 KAUECTBEHHBIX PEAKIINII»

9 CoiicTBa, Ki1accupukanys u GyHKIUN 1
0enKkoB

10 Oprannyeckue BEIIecTBa KJIETKH — 1

YIJIEBOABI




11

OpFaHI/ILIeCKI/Ie BC€IICCTBA KJICTKH — JIMIIUABI

Hyxnennoseie kucnortsl. JIHK n PHK.
Jlaboparopnas pabota «MccrnenoBanue

12 HYKJICMHOBBIX KUCJIOT, BBIJICIICHHBIX U3 05
KJIETOK Pa3NIUYHBIX OPraHU3MOBY

13 Crpoenue u pynkuun ATO. [ipyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. MeTonbl reHOMHKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToapl CTPYKTYPHOM OHMOJIOTHH

16 Tunel knetok. [IpokapuoTnueckas KieTka
CtpoeHue 3yKapuOTHYECKON KIETKH.

17 [TpakTrueckas padota «M3yueHne CBONCTB 0.5
KJIETOYHOU MEMOpPaHbD»

18 IToBepXHOCTHBIN anmapar KIETKH
OngHOMeMOpaHHBIE OPTaHOUIBI KIIETKH.

19 [Tpaktrueckas padora «M3yueHne IBHIKESHUS 0.5
LUTOIJIa3Mbl B PACTUTEIBHBIX KIETKaX»

[ToyaBTOHOMHBIE OPTaHOMIbI KJIETKH:

20 MUTOXOHJIPHUH, T1acTu kL. JlabopaTtopHas 05
paborta «VccnenoBaHue mia3Monn3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHON/IbI KIETKU

22 Ctpoenue u QyHKIUH sIpa
CpaBHUTeNbHAs XapaKTePUCTHKA KIETOK

23 sykapuort. JlaboparopHas padota «3yuenune 0.5
CTPOCHUS KIIETOK Pa3IUIHBIX OPTaHHU3MOB)

24 AcCUMWIALIMS ¥ TUCCUMUIISIIIUSL — JIBE




CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemectB. JlabopaTopHas padora «3ydenune
KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
pUMepe aMUIIa3bl WK KaTajaasbl)»

depMeHTATUBHBIN XapaKTep peaKiui
KJIETOYHOTO MeTabou3ma. JlabopaTopHas

25 pabota «M3yuenue pepMeHTaTHBHOTO 0.5
paciIerieHus IEPOKCHIa BOI0pO/ia B
PACTUTENBHBIX M JKUBOTHBIX KIIETKAX)

26 benku-akTHBaTOPHI U OCITKU-UHTHOUTOPBI

27 ABTOTPOGHBIN TUII OOMEHA BEIIECTB

28 doTtocuHTE3
XemocuHTe3. JlaboparopHas padota

29 «CpaBHeHHe mpoiieccoB GOTOCHHTE3a U 0.5
XEMOCHHTE3a»

AnHa’poOHBIE OpraHu3Mbl. Buibl OpokeHusl.

30 JlaGopatopHas pabora «CpaBHeHUE
MIPOLIECCOB OPOKEHUS U JIbIXaHUS

31 AdpoOHbBIE OPraHU3Mbl. DTaIbl
HHEPreTHYeCcKoro ooMeHa
OHeprust MeMOpPaHHOTO IpaJJUeHTa

32 npotoHoB. CuHTe3 AT®: paboTa mpOTOHHOM
AT®-cuHTa3B1

33 Peakiiun MaTpuIHOTO CHHTE3a

34 Tpanckpunuus — maTpuunblii cuate3 PHK

35 Tpancnsius u e€ Tanbl

36 KomupoBanue amuHOkHCIOT. Poitk pubocom

B OMocuHTe3e Oenka




Opranuzanys reHoMa y IpokapuoT u

37
DYKapHOT

38 MornekynspHbie MEXaHU3MbI SKCIIPECCUN
T€HOB Y SYKapHOT
Bupycsl — BHEKIIETOYHBIE (DOPMBI KU3HH U

39 oOnuratHele napasuThl. [IpakTnyeckas 0.5
pabota «Co3nanne MO BUPYCa»

40 BupycHrble 3a601eBaHUS YeTOBEKA,
JKUBOTHBIX, PACTCHHIA

41 HanoTexHoyioruu B OMOJIOTUY ¥ MEIUIINHE

42 JKU3HEHHBIN UK KIETKU

43 Matpununstii cunres JJHK
Xpomocomsl. JlabopaTopHas padbora

44 «M3yyeHrne XpoMOoCOM Ha FOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KJIeTKU — MHUTO3
Tumb! kieTok. KapruoknHe3 ¥ IMTOKUHES.

46 JlabopartopHnast pabota «Habmrogenue muto3a 05
B KJIETKaX KOHYHMKA KOpEelIKa Jiyka (Ha '
TOTOBBIX MHKpPOIPETapaTax)

47 Perynsnus 5kM3HEHHOTO IIHKJIA KJIETOK

48 OpranusM Kak eIuHOE 11eJI0e

49 Txanu pacrenuil. JlabopaTopHas pabora 05
«M3ydeHne TKaHEH PACTCHUIN» '
TkaHM )KUBOTHBIX U YEIOBEKA.

50 JlaGoparopHnas padota «/3ydeHnue TkaHeH 0.5
KUBOTHBIX)

51 Opransl. Cucremsl opranos. JlaboparopHas 0.5




paborta «/3ydyeHue opraHoB IBETKOBOTO
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHHEe OpraHu3MoOB 1

54 [Tutanue opraHnu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
IInmeBapuTenbHas CUCTEMA YEJIOBEKa

56 JIpIxaHHe OpraHNu3MOB 1

57 JlpIxaHue 03BOHOYHBIX )KUBOTHBIX U 1
YeoBeKa

58 TpaHcHopT BELIECTB Yy OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOYHBIX 1
’KUBOTHBIX U YEJIOBEKa

60 Briienenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa JeoBeka 1

63 PaznpaxuMoCTh U perymsinust y OpraHu3MoB 1

64 ['ymopanbHast peryssius ¥ YHIOKpUHHAS 1
CUCTEMA >KUBOTHBIX U YeJIOBEKa

65 ®opMBI pa3MHOXKEHHSI OPTraHU3MOB

66 [TonmoBoe pa3MHOKEHUE

67 Meiio3
["ameTorenes. Obpa3oBaHue U pa3BUTHE

68 HOJIOBBIX KieTok. JlabopaTopHas pabora 1 05
«3ydenue cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKpOIIpEnapaTax»

69 NupuBuayanbHOE pa3BUTHE OPraHU3MOB — 1




OHTOI'CHE3

70

3akiajKka OpraHoB U TKaHEH u3
3apOJAbIIICBBIX JIUCTKOB

71

Poct u pa3ButHe %HUBOTHBIX. JlabopaTopHas
pabota «BbIsiBIE€HUE IPU3HAKOB CXO/CTBA
3apo/ibliel TO3BOHOYHBIX KUBOTHBIX)»

0.5

72

Pa3sMHOKEeHME U pa3BUTHE PACTCHUM.
JlaGopaTopHnas pabora «CTpoeHHe OpraHoB
Pa3MHOKEHHUs BBICIIUX PACTCHUI»

0.5

73

HcTopus CTaHOBJICHMS U Pa3BUTUS T€HETUKH
KaK HayKu

74

75

OCHOBHBIE TIOHATHUS U CUMBOJIBI TCHETHKH.
JlaGopaTtophnas pabota «J/Ipo3zoduna kax
00BEKT FreHETUIECKUX UCCIICIOBAHUIN

3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB.
MoHOTrHOpHIHOE CKPEIIUBAHHE.
[IpakTrueckas pabora "Uzyuenue
pe3ynbTaTOB MOHOTUOPUIHOIO CKPEILIMBAHUS
y npo30¢huisr"

0.5

0.5

76

[{uTonornvyeckue OCHOBBI MOHOTHOPHUTHOTO
CKpELIMBaHUS

77

AHaJ'II/BI/Ip}/'IOH_Iee CKPCIIMBAHHUC. Hemomaoe
JOMHWHHPOBAHUC

78

Jurubpunnoe ckpenuBanue. [Ipaktuueckas
pabota «M3ydyeHue pe3yabTaToB
JUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(pHIBD)

0.5

79

[{uTonoruyeckre OCHOBBI TUTHOPUTHOTO
CKpCIIMBAHMS




80 ClemieHHOe HacJIeI0BaHUE TPU3HAKOB 1
81 XpoMOCOMHast TEOpUsI HACIIEICTBEHHOCTH 1
82 I'enetuka moia 1
83 I'eHoTHI Kak LEeJIOCTHAS CUCTEMA 1
84 ['eneTnueckuii KOHTPOJb PA3BUTHS 1
paCTEeHMIA, )KHBOTHBIX M YEJIOBEKA
85 N3mMeHunBOCTH IpU3HAKOB. Bubl 1
W3MEHYHUBOCTHU
86 MoudukanroHHass ”3AMEHYHUBOCTh 1
BaprannoHHBI psAl ¥ BapuallMOHHAs
kpuBasi. JlabopaTtopHas pabota
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAN(MUKAITMOHHONW U3MEHYHBOCTH. '
[TocTpoenune BapranlmOHHOTO psaa U
BApUALIMOHHON KPUBOI»
88 I'eHoTUIIMYECKAs H3MEHUYHBOCTD. 1
KoMOunHaTHBHAs N3MEHYUBOCTE
MyTauroHHasi U3MEHUUBOCTh. [IpakTrueckas
89 pabota «MyTaruu y apo30duisl (Ha 1 0.5
TOTOBBIX MHKpPOIPETapaTax)
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca. 1
OIHUreHeTHKa ¥ SIIUTeHOMHUKA
o1 I'enernka yenoBeka. [IpakTuueckast padbota 1 05
«CocTaBJeHIE U aHAIH3 POIOCIOBHOIN '
92 MeTtoabl METUITMHCKOM T'€HETUKHU 1
3HayeHne METUIIMHCKON '€ HETUKHU B
93 NPEOTBPAICHUN U JICYEHUHN TeHETUIECKUX 1

3a00JIEBAHUI YEIIOBEKA




OCHOBHBIC TIOHSITHSI CEIICKITHH.
JlabopaTtopHast pabota «M3ydeHue copToB

94 KYJBTYPHBIX PACTEHHIA U MIOPOJ JOMAIIHUX L 05
KUBOTHBIX)»
MeTob1 CeIeKIIMOHHOM paboTHI.

95 JlabopaTtopHnast pabota «/3ydeHue MeTo10B 1 0.5
CEJICKIINM PACTEHUI»
JlocTikeHMs! CeNeKIMH PAaCTeHUN U

96 *UBOTHBIX. [IpakTHueckas pabora 1
«IIpuBUBKa pacTeHU»

97 CoxpaHeHue, n3y4eHHne U HCIIOb30BaHNE 1
TCHETUYECKUX PECYPCOB
buortexHonorus kak Hayka U OTpacib

98 npousBoacTBa. [IpakTuueckas pabora 1 0.5
«3yueHne 06beKTOB OMOTEXHOJIOTHI

99 OcCHOBHBIE HaNpaBJICHUS] CHHTETHYECKON 1
Ouosiorun

100 XpoMOCOMHAs ¥ TCHHAsI HHKCHEPHUS

101 MenummacKkre OMOTEXHOIOT NI

102 PesepBHrlit ypok. [ToBTopenue, 06001eHue, 1
CUCTEeMaTH3alMs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KVIACC

KoanuyecTBo 4acos

Nenn/m | Tema ypoka Kontpoabnbie | IlpakTnyeckue Aata
Bcero H3Yy4YeHUs
padoTsI padoTsI

1 OodmonionHast Teopust Y. JlapsuHa 1

2 JBHoKyIIMe CHIIbI DBOJIOLIMHU BUIOB 110 Y. 1
HapBuny

3 Bopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOP

4 DOopMHUPOBAHUE CUHTETUYECKON TEOPHUH 1
3BOJTIOLUHU

5 DTanbl H3BOIIOIMOHHOTO MpoLecca: 1
MHUKPO3BOIIOIUS U MAKPOIBOJIIOLIHS

6 [Momynsimst — 371eMeHTapHas €IMHALIA 1
ABOJTIOLIUU
3aK0H reHEeTHYeCKOoro paBHoBecus JIx.

7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBiIeHIE U3MEHUYUBOCTH Y '
oco0eil ogHoro BUuaa»

8 DneMeHTapHbIe (PaKTOPHI BOTIOLHUN 1

9 DddekT ocHoBarens. IPpdexT OyThUIOIHOTO 1
rOpJIbIILIKA

10 Murpauuu. M30ms0un momyssiimii: 1
reorpaduueckas, Ornoaormueckas

11 EcrecTBeHHBIN 0TOOP — HANPABIISAIOMIUN 1
(hbakTOp IBOTIOIIUHU

12 [Tonoroii oTOOp 1




13

[Tprcrnoco0IeHHOCTh OPraHM3MOB Kak
pe3yNbTaT MUKPOIBOJIIONUH. JlabopaTtopHas
pabora «3yuenune apomopdo30B u
UIMOAIaNTAlUN Y PACTCHUN W dKHUBOTHBIX)

0.5

14

[Tpumepbl PUCTIOCOOICHUH Y OPraHU3MOB:
Mopdosioruaeckue, GU3noJI0rnIeCcKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopnas pabota «[IpucrnocoOnenus
OpraHru3MoOB U UX OTHOCHUTCJIbHAA
EJIECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BHIOB
0 MOP(OTOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa BuIa

17

BunoobpazoBanue kak pe3yabTaT
MUKPOIBOITIOITUN

18

CBs3b MHKPO3BOJIIOIUHN U SITUACMHUOJIOTUN

19

MaKpOBBOHIOI_[I/IH. ITaneoHTONOTMUECKYE
MCTOABI U3YUYCHUS 3BOJIIOIIUN

20

buoreorpaduueckue METOIBI U3YUCHUS
3BOJIIOLUHU

21

DOMOpPHOIOTHYECKHE U CPAaBHUTEIHHO-
Mop(ooruueckre MeTo 1bl U3y4eHHUsI
ABOJTIOIIUAHN

22

MoutekysspHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MAaTEMAaTHUYECKHUE METO/IbI
U3Y4EHHUS IBOJIIOLIMH

23

OO61re 3aKOHOMEPHOCTH IBOJTIOIIHI




ApnantuBHas paauanus. HepaBHoMepHOCTH

24 TEMITOB IBOJTFOITUHN

o5 HayuHble rUTIOTE3bI MPOUCXOKICHUS YKU3HH
Ha 3emiie

26 JloHay4yHBIE MIPEICTABICHUS O 3aPOKICHUH
KU3HU

97 OcCHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLIUU

28 ['unoTessl 3apoXKACHUS KUZHU
HcTopus 3eMin 1 METOIBI €€ N3YICHHUS.

29 Jlaboparopnas pabota «/3ydenue u 0.5
OIMHMCAaHNE UCKOTIAEMBIX OCTATKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanpHbie aTansl opraHuyeckoil 3BOTIOIUN

31 DBOITIOLIUS SYKapUOT
OCHOBHBIE 3TaIlbl BOIOIUH PACTUTEILHOTO

32 mupa. [Ipaktudeckas padora «3yyeHue 05
O0COOCHHOCTEH CTPOEHHUS PACTEHUHN Pa3HBIX '
OTJICTIOBY

33 OCHOBHBIE 3TaIlbl SBOJIOIIH KUBOTHOTO
MuUpa
OBoronys )KUBOTHBIX. [IpakTnueckas

34 pabota «3yyeHne ocoOeHHOCTEN CTpOEHUs 0.5
MMO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe »u3Hu Ha 3emMIie 1Mo 3paM u
nepuojam

36 MaccoBble BEBIMHPaHUST — IKOJIOTHUICCKUE

KPHU3UCHI NPOLLIOTrO




CoBpeMEeHHbIN PKOJIOTUYECKUN KPU3HUC, €TO

37
0COOCHHOCTH
38 CoBpeMeHHas CHCTEMa OPraHUIECKOTO
MPOIIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHHU3MOB
40 AHTpOIIOJIOTHUS — HayKa O 4EJIOBEKE
41 Pa3BuTHe npencraBneHuit 0 MPOUCX0XKICHUN
YenoBeKa
MecTo 4enoBeka B CHCTEME OpPTraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3yuenue 05
0COOCHHOCTEH CTPOCHUS CKEJIeTa YElIOBEKa, '
CBSI3aHHBIX C TIPSMOXOKICHUEM»
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a
m CooTHolleHHe OMOJIOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTEHE3E
45 OCHOBHBIC CTaIMK AHTPOTIOTEHE3a
46 [laneorenerrka U najaeoreHOMUKa
47 DBOJIIOHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pachl. [Ipaktuyeckas padbora
48 «M3yyeHne SKOJI0rMUeCcKHX aJanTainnui 0.5
YEIIOBEKA»
49 MeXTUCIUTUTHHAPHBIC METO/TbI
aAHTPOTIOJIOTUHI
50 3apoIeHUE U Pa3BUTHE IKOJIOTHU
Mertoasl skonoruu. JlaboparopHast pabota
ol «M3ydeHne METO0B IKOJIOTMYECKUX 0.5

HUCCIIEJOBAHUI




3HaueHue PKOJIOTMUYECKUX 3HAHUN I

52 1
9eoBeKa

53 OKkonorudyeckue HakTopsl 1
Abuotnueckue axkropsl. CBeT Kak

54 sKoJsioruueckuii pakrtop. JlaboparopHas 1 0
pabota «BrisiBneHne npucnocoOaeHui =
OPTaHU3MOB K BIIUSTHHIO CBETa»
Abunotndeckue pakropsl. Temneparypa Kak

55 sKosioruueckuit gpaxtop. JlaboparopHas 1 05
pabota «BrisiBeHre mpucnoco0aeHui '
OPTaHU3MOB K BIUSTHHIO TEMIIEPATYPI»
AbuoTtnueckue paxkropsl. BiaaxkHOCTb Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

o7 Cpenbl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 JKuznennsie GopMbl OpraHU3MOB 1

60 bruotnyeckue pakTopsl 1
3HaueHne OMOTUYECKIX B3aNMOACHCTBHIA

61 IUISL CYILIECTBOBAHMS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTUKU 1
MOTTYJISIIIAH
OcCHOBHBIE OKa3aTeNN MOMYIISALNN:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3pACTHAs U 1
M0JIOBasi CTPYKTYpa

64 OcHOBHBIE MOKA3aTEIN MOMYJISAIUN: 1




POXKIaeMOCTh, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITUU

65 DKosoruyeckas CTpyKTypa OIS UK
66 JlnHaMuKa MONYJISIUY U €€ perymsuus
67 KpuBble pocTa UNCIEHHOCTH MOMYJIALNY.
KpuBble BEDKHBaHUS
Dkonornyeckas Huma Bujaa. JlabopatopHas
68 pabota «IIpucrnocobaeHus ceMsH pacTeHH 0.5
K PacCeIeHUIO»
69 Bup xak cucrema momynsnuit
20 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI
KHUBOTHBIX
71 Coo00111€cTBO OPraHU3MOB — OHOIICHO3
72 DKocucTeMa KaK OTKPHITas CUCTEMa
73 KpyroBoport BemiecTs 1 MOTOK YHEPTUU B
HKOCHUCTEME
74 OcCHOBHBIE MOKAa3aTeIN YKOCUCTEMBI
75 DKOJOru4ecKre MUpaMuIbl
76 N3meHeHus: coo0IIeCcTB — CYKIIECCHH
77 [Tpupoanslie s3KocHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPE B OKEaHOB
78 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI
TYHJAD, JIECOB, CTEIIEH, ITyCTbIHb
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI
80 Ypboskocucremsl. [IpakTudeckas pabota 0.5
«V3ydenue u onrcaHue ypooIKOCUCTEMBD») '
81 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX




B3aUMOJICHCTBHI OPraHU3MOB B
JKOCHUCTEMAX

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,

82 OpPraHU3MEHHOM, TOMYJISLUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obuiernmanerapras 0007109Ka
3emnn

84 Yuenue B. U. Bepuanckoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEpPHI

86 Kpyrosoports! BemecTs u
OMOTCOXUMHUYECKHE IUKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIC OMOMBI
CyLIN

88 YcroitunBocts Onocheps

89 DKOJOTUYECKHE KPU3HUCHI M UX MPUIHHBI

90 BoszneiicTBue yenoseka Ha 6nochepy

o1 AHTpOIIOIr€HHOE BO3JEHCTBUE HA
PaCTUTEIbHBIA U KUBOTHBIM MUP

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOMYUBOTO
Pa3BUTHSI YEIIOBEUECTBA U IPUPOIBI
ParronanbsHo€ IPUPOAOIOIB30BAHUE U

94 COXpaHEHHE OMOJIOTHYECKOr0 Pa3HO00pasus
3emnn

95 O06061menue no reMe «MUKPOIBOIIOLUS U

€€ pe3yabTaTb»




O6006menue mo Teme «MaKpOodIBOIIOIUS U €€

96 1
Pe3yIbTaThDY

97 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIe»

98 O606menue o reme «IIpoucxoxaeHue 1
9eJIOBEKa — AaHTPOITOTCHE3)»

99 O060061IeHne o TeMe «IKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHIU3MOBY
Oo6o0menue o Teme «OpraHu3Mbl U cpenia

100 1
oOuTaHUS»

101 O606H.ICHI:I€ 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIIIHIAY

102 O606menue o Teme «brochepa — 1
riio0anbHast IKOCUCTEMaY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5













