TOMRA ‘\V FPUCIA

MyHuIMNaILHOE Ka3eHHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennsist obmeodpazoBarenpHas mkoia Nedy c. KueBka
356 702 CraBponoJibckuii Kpaii ATlaHaCeHKOBCKUM MYHHUITUTIATBHBIN OKpyT ¢. KueBka
yi.OkTsi0pbekast, 79ten:8(865)5574523,8(865)5574523; school4ap@yandex.ru

YTBEPXEHO:
[Ipukazom aupekropa

MKOVY %}}/ o4 c. KueBka

Kosaneuko C.B.

PABOYAS MTPOT'PAMMA
yueOHOro npeamera «buosorusi. Yriy0JieHHbIN yPOBeHb)»
n1st oOy4aromuxest 10 —11 knaccos

cocraBurenb: bynanosa 1.U.

c. Kueska, 2024 r.


mailto:school4ap@yandex.ru

MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wusydeHus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3TUX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopHeHTauein
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JaCTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" gaér mpencraBieHue O LU U 33Ja4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, OIIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHIYET IOCIIeI0BATEIbHOCTh U3YUeHHs yIeOHOTO MaTepuaia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEJAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
IPEEMCTBEHHOCTH C H3yuye€HHEeM OHMOJIOrMM Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHUS,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBILUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXkaromleil mpupoiHoil cpexe. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouosnoruuyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACUIMpPEHUE U YriayOieHne 3HaHul
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OumoJorum,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTeMa OHMOJOTMUYECKMX 3HAHMUM, MOJYYEHHBIX IMPH H3YYECHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IeJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIMPEHbl U yrIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHM3Me 4YelloBeKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
MPUKIATHOTO M TMOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOTYYEHHBIMU 00YUYaIOIIUMUCS MIPU U3y4eHUU (PU3UKH, XUMUH,
reorpauu 1 MaTEMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3yueHHIO Ouonoruu. CoriacHoO UM, H3y4daroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPHOJIOrUU U OMOJIOTMH PA3BUTHUSA, TEHETUKU U CEIEKIMU, OMOTEXHOJIIOTUU U CUHTETHYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3nonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii npenmer «buonorus» mpu3zBaH o0OECIEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TIpPaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJIALIWUH, OWOIEH03a, SKOCHCTEMBI, O BBLIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX MHCCIIEOBAaHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
Hapsy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuana B COJlep>KaHUM IPOrpaMMBI 110
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriiyOJaEHHOM YpPOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMM JKHBBIX CHUCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUM MHTEpeca
K Onpeaen€éHHol 001acTi MPOPECCHOHATBHON JIEATEIHPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Jloctrxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMBbI  OHMOJIOTMYECKHX  3HAHW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTMUECKUX CHUCTeM (KJIETKA, OPTaHu3M, MOMYJALHUs, BU],
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAAMM  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMY,  MAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHMUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKHMH IpoOJieMaMH YeJIOBEYECTBA; OIEHMBATH I1OCIIEACTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npodUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, paBuiIa MOBEACHUS B MPUPOJE U oOecreueHus
0€301aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYallMSIX MPUPOJHOTO U
TEXHOT€HHOI'O XapaKTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4HbIE OTKPBITUS B 00JacTH
OMOJIOTHH;

pasBUTHE y 0OY4YaIOLIMXCSl MHTEUIEKTyalbHbIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIECIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJO0JIOrHeld OMOJOrHYecKOoro HcCCielOBaHMs, MPOBEIACHUS



OKCIIEPUMEHTATBHBIX  WCCICIOBAHUM, pEIICHHs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHre 00yJarOIUMHUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/I0POBBSl OKPYKAIOMIMX JIOAEH (COONIONEHHsT Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHre  OE30MACHOCTH  KU3HEICSATENHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHONl  TPAeKTOpUHU, CHOCOOCTBYIOIIEH mocienywimeMy HpodecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMM HWHTEpPECAMHU M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpP)KaHHUS W HAIPABIECHHOCTH Ha MPOJOJDKEHHUE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOyYeHHH OMONOTHMU Ha YrIyOJIEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE J1aObOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIEeOBATENbCKUX PAadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS. YYUTEJIEM Ha OCHOBE HWMEIOIIUXCA MAaTEepUaTIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC
CopnepxaHue IpOrpaMMbl, BBIIEIEHHOE KVPCU80M, HE BXOJIUT B IPOBEPKY IOCYIapCTBEHHOMN
uroroBou arrectaruu (I'MA).
Tema 1. Buosnorus kak Hayka

CoBpemeHnHas Ouosiorusi — KOMILJIEKCHas Hayka. KpaTkas ucropust pa3BuTHs OHOJIOTHU.
buonoruueckue Hayku M H3ydaemble UMM IpoOiembl. DyHpameHTanbHbIE, NPUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0BAaHMsI B OMOJIOTUH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B IPAKTHYECKOH
JIeATEIbHOCTH YEJIOBEKA: MEIUILMHE, CEIbCKOM XO3AHMCTBE, IPOMBIIIICHHOCTH, OXpaHe
IIPUPOJBIL.

Nemonctpauuulloprpersr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
lapgeit, I'. Mennens, B. U. Bepuaackuii, W. I1. I1asnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnuubl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMU HayKaMny, «CrcreMa OUOJIOrHUECKUX HayK».
Tema 2. 7KuBble cucTeMbl U UX H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE.

VYpOBHH OpraHu3aliy JKUBBIX CHCTEM: MOJIEKYJSPHBINA, KIJIETOUHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUI0BOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuzsp kak hopma cymectBoBaHus Matepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA Pa3HBIX
YPOBHSX OpPraHU3alLNH.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJYYEHHBIX Pe3yNbTaToB. [IpMUMHBI MCKAKEHUS pE3ylbTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JemoncrpanunTaOouusl u  cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucTeMbl», «CBONCTBA KUBOM MaTepun», «Y pOBHU OpraHU3alMM >KUBOM MPUPOAb», «CTpoeHue
KUBOTHOM KIIETKM», «TKaHM *KUBOTHBIX», «CHCTEMBI OPraHOB YEJIIOBEYECKOIO0 OpraHU3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUSs KUBOH PUPOIBD».

OGopynoBanue: naboparopHoe 00OpyIOBaHWE JIS TPOBEACHHUS HAOIIONECHUNM, W3MEpPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe pa3TUUYHBIX METO/IOB PU U3YUYEHUHU KUBBIX CUCTEM).
Tema 3. buosnorus KjieTrku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeTtoapl MOJEKYISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeToJa  MEUYEHBIX aTOMOB, auddepeHnuanipbHoe  IeHTpU(yTrupoBaHUE,
KyJbTUBUPOBAHUE KIETOK. M3yuenue (ukcupos8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JleMoHCTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, «JIEKTPOHHBIM MUKPOCKOI», «VICTOpHS pa3BUTHS
METOJI0OB MUKPOCKOITUI.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPONpEnapaTbl pacTUTENbHBIX, >KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «3yueHne MeTosoB KiIETOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mojekyinbl. [lepBuuHas cTpykTypa Oeika, MenTuiaHas
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEepTUYHAs CTPYKTYpbl. [leHarypamus. CBoHcTBa OEJIKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHKIun 6enKkoB. [Ipuonui.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuabl, OJIMrocaxapuibl M mHojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKINN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudpukanus — mumnmmos.
Tpurnunepuabl, GochoaunuIbl, BOCKH, cTepoubl. brnonornyeckue ¢pynkuuu munuaos. OOmme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenue HyknenHoOBbIX KuCiIOT. HykiaeoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®@ynknun PHK B kietke.

Crpoenune moinekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢ynkuuu  AT®. BoccTaHoBIeHHbIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypvl u  QyHKyui
buomonekyn u ux Komniekcos. Komnvromepmuiti Ousaiin u opeanuyecKuti cunmes 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

HemoncTpaumnulloprperst: JI. Tlomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. Ilpy3usnep.

Huarpammsbl: «PacnpenesieHne XUMUYECKHX JIEMEHTOB B HEKMBOUM MpHUpoae», «Pacnpenenenue
XUMHUYECKHX DJIEMEHTOB B JKUBOM PUPOLEN.

Tabmune! u cxemsl: «llepuoanueckas Tabina XUMHUYECKHUX JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJIbI», «BemecTBa B cocraBe OpraHuzMoBy, «CTpoeHHe MOJEKynbl Oenka», «CTpyKTypbl
0enkoBol MoJekynb», «CTpoeHue MOJeKysl YrieBoaoB», «CTpoeHHe MOJIEKYN JIUIHUIOBY,
«Hyxnennossle kuciote», «Ctpoenne monekynsl ATD».

O6opynoBaHue: XuMU4ecKas ocyia 1 00opy1oBaHHe.

JlaGopaTopHnas pa6ora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUECTBEHHBIX PEaKIUil».
Jladoparopnasi paGora «VccrnegoBaHue HYKJIEHHOBBIX KHCJIOT, BBIICJICHHBIX M3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumel KJIETOK: dyKapHOTHUYecKas M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KIETKH.

CtpoeHre TMpOKapUOTHUECKON KIeTku. KieTouHas cTeHka OakTepwii ©  apXei.
Oco0eHHOCTH CTpOEHUS TeTepoTpoPHON 1 aBTOTPODHON MPOKAPHUOTUUECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OHOIEHO3aX.

Ctpoenune U QPyHKIIMOHUPOBAHHE DYKAPUOTHUYECKON KieTku. [lnazmarnueckas memOpana
(mmasmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB uepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruéHnas auddysus), aKTUBHBIN



(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (arounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIHMU KIETOUYHOW CTEHKH PaCTEHHA, TPHOOB.

[utomnaszma. I{uro3ons. [lutockener. JIBukeHwe wuuTomiazMbl. OpraHousibl KJIETKH.
OpnHomMeMOpaHHBIE OpraHOUABI KIETKH: 3HjomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (QyHKUIUH. B3auMoCBsi3p 0THOMEMOpPaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHnie TpaHySIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Inmagkuit  (arpanyJsipHBbIi)
sHJIOIIIa3MaTHYeCKuil peTukynyMm. CekperopHast (GyHKums anmapara [onbmku. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I 01v0ocu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyoun pactuTenbHbIX KieToK. Kirerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumbuocenez (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTHJIBI
(OTOCUHTE3UPYIOUIMX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannsie opranouzs! kieTkd CtpoeHne ¥ (yHKIMHA HEMEMOpPAaHHBIX OPTaHOWIIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpodunamMeHTsl. AxmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KIICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe u JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpybouku nurtoriasmel. LlenTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
Snepubliil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaTWHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUumo3e. oepHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOI).

JMemonctpauuulloprpersr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabmuubl u cxembl: «CTpOEHHE HYKAPHOTHUECKOW KiIeTKn», «CTpOEHHE XKUBOTHOW KIETKHY,
«CTtpoeHne pacTUTENbHOM KieTku», «CTpoeHue MUTOXOHIpuun», <«apo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHHe: CBETOBOM MMKpPOCKON, MUKPONpENaparbl pacTUTENbHBIX, *KHUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3THIHBIX OPTAHU3MOBY.
IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «lcciaenoBanue Ia3mMoiiM3a M JETUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKaxX.

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BeliecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIMS U TUCCUMWIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacTue KHUCIOpoZa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrnieueHue kietku: mpespamieHne ATd B 0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Meraboiu3ma. DepMeHTHl, UX CTpOEHHE,
cBoiictBa M MexaHusMm jeiictBus. KodepmeHnTbl. OTinuus (epMEHTOB OT HEOPraHHMYECKHUX
KaTain3aTtopoB.  beiku-akTuBaTOppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUI OT Pa3IUNIHBIX (haKTOPOB.

IlepBUUHBII CHHTE3 OpraHMYECKHUX BeEIIEeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce (GortocuHTe3a. CBETOBas U TEMHOBAs



dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIINE
OakTepuu, kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BaHUE
YyeloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKTHl OMOTEXHOJIOTHUH W BO30YIUTENN
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTuyeckoro obOMmeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3HI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucienus. Lluximdeckue peakunu. OxuciautenabHoe (GochopHIMpoOBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPreTHIECKOr0 0OMEHa.

JleMoHCcTpaL UK

[Hoprpetrsr: [Ix. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuemn, I'. A. 3aBap3uH.

Tabmuie! u cxembl: «POTOCUHTE3Y, «DHEpreTuueckuil oOMen», «buocunres 6enkay, «CTpoeHue
depmeHTa», «XeMOCUHTE3).

O6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOPYAOBAaHME [isi MPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTadUTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUJIa3bl WIM KaTaxas3bl)y».

JlaGopaTopnas paGora «/I3yyeHue (epMEHTATHBHOIO pacUIeTJICHUs MEepOKCHa BOJOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopHnas pa6ora «CpaBHeHuUE NMPoLEcCOB (POTOCHHTE3a U XEMOCHHTE3a».
JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA U pean3anus e B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUsAX MaTPUYHOTO
cuHTe3a. Peammsarnus HaciencTBeHHOW wWHQoOpManuu. [eHeTHueckuii Ko, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPALIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTHeix PHK B GuocunTese Genka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2eHog. OpraHuzaiys reHoMa y MpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnuvie Mexanuzmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMratHble napa3uthl. CTpoeHHe NPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeka, KHMBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuueckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu 6enxos. Cnocobwl 00cmasKu 1eKapcms.

HemouncTpaumnulloprperst: H. K. Konbuos, J[. . UBanoBCKuiA.
Tabmuiel 1 cxeMbl: «bruocuHTe3 6enmkay, «I eHeTHdeckuii Koay, «Bupyce», «bakrepuodarmy.
IIpakTnyeckas padora «Co3nanue MOACIH BUPYCay.



Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
poreccoB, mporekaromux B uHTepdase. [logroroBka kietku K aeneHuto. [IpecuHTeTHYCCKUI
(TIOCTMUTOTUYECKHI), CUHTETUUYECKUH U TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permmkanus. Ilpunnunsr  perummkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  I[TOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJLIENBHOCTh. MexaHu3m
permmukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbl U TejloMepasa.
XpOMOCOMHBIH HA0Op KJIETKH — KapUOTHUM. J{MIUIOMAHBIA M TariouIHBIA HaOOpBl XPOMOCOM.
I'omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jlenenue kietkn — muro3. CTaguum MHUTO3a U IMPOUCXOJALIME B HUX Ipouecchl. Tumbl
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [Iporpammupyemast KieTouyHass ruodenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buounghopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JMemoncrpanunTabnumnbr U cxembl: «OKuU3HEHHBI WK KIeTKu», «Muto3», «CtpoeHue
xpomocom», «Permmkanus JJTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoMpernaparsl: «MuTo3 B KJIETKaxX KOpelIka JTyKa.
Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.
JlabopaTopnasi padora «Habmonenue MuTo3a B KIIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIESATENbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPpUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KoroHuansHbIe
OpraHU3MBlI.

B3anmocBA3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbel U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpazoBaTeNnbHas, MOKPOBHAs,
IpOBOAsIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUH U pacrloiIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeloBeKa. THWIbI JKUBOTHBIX TKAaHEW: AMNHUTEIUANIbHAS,
COCJMHUTENIbHAS, MbIlIeyHasi, HepBHAas. OCOOCHHOCTH CTpPOEHUs, QYHKIMHA M pPaCHOIOKESHHUS
TKaHeW B opraHax *KMBOTHBIX U UeJIOBEKa.

Opranel. BereraTuBHbIE ¥ T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB
’KUBOTHBIX U 4yenoBeka. OyHKIIUU OPTaHOB M CUCTEM OpPIaHOB.

Onopa Tema opranusmoB. Kapkac pacrenmil. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHE U TUIIbI COEAMHEHUS
KOCTEH.

JBmwkeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHTHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pPACTEHUH: TPONU3MbI M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedekc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIntanue opranusmos. [lormomenre BOJbI, YIIEKHUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMU. IluTaHue >XUMBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIETOYHOE MHILEBApEHUE.
IlntaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakrTa. lIumeBapurenbHbIe
xenesbl. [InmeBapuTenpHas cucTeMa 4elloBeKa.



Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEpXHOCTh. XKabGepHoe u NEroyHoe
JpIXaHue. JlpIXaHue I03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucCTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTHISILIMH JIETKUX Y NITUI] U MIIEKONHUTAONMX. Perymsiuus apixanus. J{pixarenbHble 00bEMBI.

TpancnopT BewIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHbIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpAIEHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHUS ~ CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutensubie Bakyonu. Opranbl BbiieneHus. PuibTpanus, cekpeuuss u  oOpaTHOe
BCAChIBaHME KaK MEXaHU3MbI Pa0OThI OPraHoOB BbIAEICHHUS. CBSI3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM
W BBIICTUTEIBHOM CUCTEMaMU. BplieneHue y MO3BOHOYHBIX KUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHKunonupoBanue Heppona. Obpa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3aIlMTa y MHOIOKJIETOUHbIX pacTeHui. Kyrukyna. CpencrBa nacCUBHONW U
XUMUYECKOH 3a1UThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3alUTa OPraHU3Ma
or Oone3neit. MMmyHHass cuctema uenoBeka. KIeTOUHBIE U TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  mpUOOpeTEHHBIN  cnenn(uYeckuié HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoKJ1IEHHOr0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxxuMoCcTe M peryisuuss y OpraHu3MoB. Pa3npaXumMocTb y OJHOKIIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTs M peryisiuus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBhnas cucrema u peduiektopHasi perynsuusi y >kMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. ODBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHass peryssiivss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TrOpMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.
demoncrpanunlloprper: U. I1. I1aBnos.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«bakrepun», «Ipocreiimmey», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHH»,
«Kopuesble cuctembl», «Crtpoenue cteOnss», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cuctemay», «KpoBEHOCHasi cCUCTEMay,
«/pixaTenbHasg  cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas cuctemar,
«BbraenurenpHas cucremMay, «HIOKpUHHAsA cucTteMay, «CTpoeHue MbIIIbD, «MMMyHHTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHne IiaHapun», «BHyTpeHHee CTpOEHHE HO0KIEBOIO
uyepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema mnarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrtema nrTuny», «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKUX, KUBBIC
9K3EMIUIAPhl KOMHATHBIX PAacTeHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJa)KHbIE IIperapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHuEe [ JEMOHCTpAlMd [OYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,



pacuierieHus Kpaxmana M OelkoB 1oJ JeiictBueM (epMEeHTOB, OOOpYyZOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHei ) KUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKIItoYasi BEreTaTUBHOE) U 1MOJI0BOE. Buabl
0ecIooro pa3sMHOKEHUS: TTOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuHoxkenue. IlonoBele kneTku, unu ramerel. Meio3. Craguu Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHe W AMOPUOHATBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUSI:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem smopuonocuu. Konyenyus mopghocernos
u modenu mopghozenesa. Craguu aMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoOnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMINUX. 3apOJIbIIIEBbIe JUCTKH (TaCTPYJIALINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3aumHOe BiMsSHUE YacTen
pa3BUBaOIErocs 3apofpiia (dIMOpHOHANbHAs WHAYKLHWA). 3aKkiajgka T[JlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYeCKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanmbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX PAaCHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl PETYJSIMUM POCTa KUBOTHBIX U dyenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHoxenue u paszButue pacreHuid. I'ameroputr u crnopoput. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameroreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEeHUN U )KUBOTHBIX.

Jemoncrpanuulloprpersr: C. I'. Hapamun, X. [lneman.

Tabmunpel U cxembl: «BereraTuBHOEe pa3sMHOXKeHUE», «THIBI OECHONOro pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meino3y, «Xpomocomel», «l'amerorenesy», «CTpoeHHe SMUEKIETKA W CIEepMATO30Maa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHey, «Pa3BuTHE MaCKOTO
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoliHOE OIIOAOTBOpEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBbHBIX U JABYAOJBHBIX pacTeHUW», «KU3HEHHBIN LHUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIM LMK MxXa», <OKU3HEHHBIM LMK MarnopOTHUKAY,
«KW3HEHHBIN LIUKII COCHBIY.

OOGopynoBaHue: CBETOBOM MHKPOCKOII, MHUKpPOIpEnaparbl SHUIEKICTOK M CHEPMAaTO30UJIOB,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlaboparopHass paGora  «lI3ydyeHWe CTpOEHHMS  TMOJIOBBIX  KJIETOK HA  TOTOBBIX
MUKpOIIpenaparaxy.



IIpakTnyeckas padora «BbIgBICHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH IT03BOHOYHBIX
JKUBOTHBIX).

Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Wcropus cTaHOBIIECHHS M pa3BUTHS T'CHETHKU Kak Hayku. PabGorer I'. Menpens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Yy4Y€HBIX B pa3BUTHUM TeHeTHKU. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEIbHbBIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YHCTas JIMHUS, THOPUABI, TeHOTHN, (eHoTur. OCHOBHBIC METOJIbl T€HETHKHU:
TUOPUA0IOTHUECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.
Hemoncrpaumulloprpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosbsuos, H. W.
Baeunos, A. H. benozepckuii, I'. J[. Kapneuenko, }0. A. ®umunuenko, H. B. Tumodees-
Pecosckuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU».
JlaGopaTopHnasi pa6ota «/[po3odmia kak 00bEKT FT€eHETHUSCKHUX HCCIIEAOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTUOPHUIHOTO CKpeIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupytouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmenienue npu3HakoB MPU HETTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCUMOIO
HACJIeJOBaHMsI MPU3HAKOB. [[UTOIOrNYecKre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAPYIIEHHUE CLETUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi ¥ rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAaKoB, CHEIVIEHHBIX C IOJIOM.

I'enotun kak wnenoctHass cuctema. llneloTponusi — MHOKECTBEHHOE [EHCTBHE TEHA.
MHOKEeCTBEHHBI ajuienu3M. B3auMoJelcTBue HeaUIebHBIX T€HOB. KOMIIIEMEHTApHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(GU3HONOTHYECKUX TPOIECCOB, TIOBEIEHHUS W KOTHUTUBHBIX (yHKuui. ['eHeTmdeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MUKpoOrnomy. ['eHeTHuUecKre acreKThl KOHTPOJIS U U3MEHEHHUsI HacleJICTBEHHON nHpopManuu B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.
demoncrpanunlloprpersr: I'. Menaens, T. Mopras.

Tabmumpl u cxembl: «llepBeiii m BTOpoW 3akoHbl MeHnnems», «Tperuit 3axkoH Menaens»,
«Ananuzupymoliee ckpeuBanue», «Henonnoe nomunnpoBanue», «ClemieHHOe HaclleJOBaHue
MPU3HAKOB y Apo30oduib», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3oQuib»,
«Kapuotun nuiis», «MHOXKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.

OOGopynoBaHue: MOJAENb JUIsl JIEMOHCTpAIlMd 3aKOHOB €IWHOOOpasusi TUOPHIOB IEPBOTO
MOKOJIEHUSI U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS MIPU3HAKOB, MOJENIb ISl JEMOHCTPALIMK CLEIJIEHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «Jpo3zodunar.

IlpakTuyeckast padora «l3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEIIUBAHUS Yy
TPO30(HITBD».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30(PHIIBI.



Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

B3auMopeiicTBue TeHoTHIIa U cpeapl npu GopMupoBaHuu (eHoturna. M3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJICICTBCHHAS M HACJICACTBCHHAS.

MoaudukaronHas ©3MEHUYUBOCTb. Ponb cpeasl B GOpMHUPOBAHUU MOIUPUKAIIMOHHON
n3MeHunBOoCcTH. Hopma peakiuu mpusHaka. BapuwarnuoHHblld psa v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'eHoTunuueckass w3MeHUYMBOCTh. (CBOMCTBAa TCHOTHUIIMYECKOM M3MEHUYMBOCTH. Buabl
TeHOTUITUYECKONW N3MEHYNBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

KoMmOnHaTuBHAas M3MEHUMBOCTh. Mel03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHON M3MEHYMBOCTH B CO3/JaHUM TE€HETUYECKOTO pasHOOOpas3us
B IIpeJiesiax OJHOTO BHJIA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CHoHTaHHBIE W HMHAYLUUMPOBAHHBIE MYTalUM. SIAepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W TMOJOBbIe MyTanuu. [IpUyuHBI BO3HUKHOBEHHS MyTaluil. MyTrareHsl U UX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
panoB B HacienctBeHHor wu3meHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHYMBOCTh H
HACJICACTBEHHOCTD.

Onucenemurxa u MUSEHOMUKA, POJb INUSCHEMUYECKUX (HAKmMopos 6 HACIe008aHuu U
UBMEHYUUBOCIU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUZMOS.

Jemoncrpauuulloprpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmumpl w  cxembl: «Buabl u3MeHUHMBOCTHY, «MoaudUKaIMOHHAsS HW3MEHYHUBOCTHY,
«KoMOMHaTHBHAS  M3MEHYHUBOCTDHY, «Meiio3y, «Omiog0TBOpEHUEY, «I'eneTnueckue
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KMBble U TrepOapHbIE OSK3EMIUIAPhl KOMHATHBIX PACTEHHUM, PHUCYHKH
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMU BUJAMHU U3MEHUYUBOCTH.

Jladoparopnas padora «/ccrneqoBanue 3akOHOMEPHOCTEH MOTUPUKAIIMOHHON U3MEHYHUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMMa HCCIIEIOBaHUS Te€HOMa YelIOBeKa.
MeToapl U3yueHusi TEeHETUKU YelOBeKa: MeHealoTHYeCcKuil, OMIM3HEIOBbIM, ITUTOTeHEeTUYECKUH,
MOMYJISIIUOHHO-CTATUCTUUECKUH, MOJIeKysipHO-TeHeTnYeckuii. COBpEeMEHHOE OmpeesieHne
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yHcie ¢ momoibto [TIHP-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
Bone3nn ¢ HacneACTBEHHON MpPeApPaCoONOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN W JICUCHUHM TEHETHYEeCKUX 3a00JIeBaHUN deloBeKa. MeanKO-TeHETUUeCKOe
KOHCYNbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOT0 Ipy3a». DTUUECKUE aCIIEKThI
MCCJIeI0BaHMH B 00JIACTH PEeIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOphl MOBBINICHHOW YYBCTBUTEIHHOCTH YeNOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKaloIel cpeapl. [ eHeThueckas MpeapacroioKeHHOCTh
YeJIoBeKa K MaTOJOTHSIM.

JMemoncTpanuuTabmumpl U cxembl: «Kapuorun uenoBeka», «MeToabpl W3y4eHHUS TEHETHKHU
YelioBekay, «I 'eHeTnueckue 3a00JIeBaHMS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJAOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanusi U CeNeKUUs. 3apOoXKICHHUE CEJEKIUU W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mporCcX0KACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuun
B CO3JJaHMM COPTOB pACTEHUH H TOpoA KUBOTHBIX. CopT, NOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAciIEeACTBEHHOM m3MeHuuBocTd H. WM. BaBuiioBa, ero 3HaueHue miist
CEJICKIIMOHHOM paOOTHI.



MeToap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAaCCOBBINM M MHIUBUAYaAIbHBIN.
OTtanbl KOMOWHAIIMOHHOW celieKIuH. VcrbITaHue mpou3BOAUTENECH 1O moToMcTBY. OTOOp MO
TEHOTHITY C ITIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C MTOMOIIBIO aHAJIN3A
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuarMoHHBIN U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalluid Yy KYyJIbTypHbIX ()OpM OpraHHU3MOB.
Hcnonb30BaHuE TEHOMHOTO pPENAaKTUPOBAaHMS U MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHralia Jisl CEJIEKLUU.

[Tonydyenue monuruionoB. BHyTpuBHaoBas rubpuamszanus. bauskopoacTBeHHOE
CKpeluBaHue, Wi UHOpuauHr. HepoacTBeHHOe cKkpeluBaHue, Wik ayTopuauHr. I'erepos3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMSI CEJEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U U3Y4YEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poanyel A co3JaHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmueHbIX MexHoI02Ul.

Memoncrpanuulloprpersi: H. WU. BaBunos, U. B. Mwuuypun, I'. [I. Kapneuenko, II. II
Jlykbsnenxo, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipel U cxembl: «LIeHTpBI MPOUCXOXKICHHUST M MHOroo0pasus KyJIbTYPHBIX PaCTCHHII,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEIEeKIN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnass pabGora «l3ydueHne coOpTOB KYJIBTYPHBIX PAacTEHUH M MOPOJA JOMAIIHUX
JKUBOTHBIX.

JlabopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUU PACTCHHI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METOABbl W JOCTHMIKEHHSI CENEKIIMM pAacTeHUH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEMJIMYHOE
X035IHCTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi 0Mo10Tus

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MHUKPOOPTaHU3MBbl, HX XapaKTepUCTHKAa. TpaaullMoHHas OWOTEXHOJIOTUS: XJeOomeueHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonorudyeckuii cuute3. OObeKThI
MHUKPOOHOIOTHYEeCKUX TexHonoruit. [Ipon3BoacTBo Oesika, aMMHOKUCIIOT U BATAMUHOB.

Co3maHde  TEXHOJOTMM M MHCTPYMEHTOB  IICJICHAIPABJICHHOTO  HW3MEHEHUs |
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIYYE€HUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAILNUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETHYECKHE MY TH.

Knerounas mnxeHepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEW PAaCTEHUM M KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauszanus M coMaTHdeckuil sMmOpuorenes. lcmonb3oBaHue
TalyiOUJI0B B CEIIEKUUU DPACTCHUH. [lonyuenHue MOHOKIOHANbHbIX aHmumen. Flcnonv3oeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexkoHcTpyknMs SIMLIEKIETOK M KIOHMPOBAaHHWE JKMBOTHBIX. MeToA TpaHCIUIAHTALUU SIEP
KIETOK. Texuonocuu 0300poeieHus, KyIbmMUuUpOBaHus U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHasi U Te€HHasl UH)XeHepus. VICKyCCTBEHHBIM CUHTE3 T'€Ha U KOHCTPYHPOBAHHE
pexomOuHanTHBIX JIHK. Co3danue mpanceennvix opeanuzmog. JIOCTHXEHUS W MEPCIIEKTUBBI
XPOMOCOMHOM ¥ TEHHOM WHXXEHEPUU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJIeMbl TEHHOU
WUHXECHEPUH.



Menununckue 6uorexnonoruu. Iloctrenomuas mudposas menununa. [1LP-auarnocTuka.
MeTa0o0s10MHBIN aHAIN3, TEHOLIEHTPUUECKUN aHAJIW3 MPOTEOMa YeJIoBeKa JJIsl OLEHKU COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OnouHXeHepuss JUisi pa3paboTKu (PYyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYEeTaHHEM TEXHOJOIHi TPEXMEPHOT0 OHONpPUHTHHTA U
ckaddonaunra s peneHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEIbI0 OOECIEYeHHsT KOMOMHUPOBAHHON 3aIIUTHI OT
Bo3Oyauteneli OPBU, ycTraHoBieHHE MOJICKYJISIPHBIX MeXaHU3MOB (GyHKuHoHupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIC 3a00JIeBaHMSI YEIIOBEKA U KHUBOTHBIX.
JMemoncrpanunTabnuubl u cxembl: «/crnonb3oBaHre MHKPOOPTaHU3MOB B MPOMBIIIJICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEPUsI».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHre MOITOYHOKHUCIBIX IPOAYKTOBY.

JKkekypeusi «bUOTeXHONOTUS — BaKHEHIas MPOU3BOAUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOrMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:kaeHune ¥ pasBUTHE IBOJIOLMOHHBIX NPeICTaB/IeHUH B 01M010THI

OposmononHas teopust Y. JlapBuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4dHas JnearenpHocTs Y. JlapBuHa.

JBuxkymye cuinbl 9BodonuU  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXEHHS OpPTaHW3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, OOphOa 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopun 3Bosounu (CTI). HeliTpanbHas Teopusi 3BOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJOTUsA. 3HauU€HHE HBOJIOIMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

JMemoncrpanunlloprpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
KroBbe, Y. Hapsun, C. C. YerBepuxos, U. U. llImansraysen, Jx. Xonzgeitn, J. K. benses.
Tabmuuel u cxemsl: «Cuctema xxuBoii npuposl (o K. Jlunuero)y, «JlecTHUIa KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHusMm (GOpMHUpPOBAHUS MPUCIIOCOOJIEHUN Y PAaCTEHUN W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema Mmapuipyra mytemectsust Y. apBuna», «Haxonku Y. JlapBunay,
«Dopmbl 00pHOBI 3a cyliecTBOBaHUEY, «Ilopoabl romybeii», «MHorooOpa3ue KyabTypHBIX (opm
KanycTel», «[loponbl AOMaIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (1o Y.
HapBuny)», «CxemMa COOTHOUIEHHMS JBIXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE TOJOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINN.

Tema 2. MUKpO03BOJIIOLUSA U €€ pe3yJIbTaThl

[Tomymsiuust Kak 2JI€MEHTapHas €AMHHMLA SBoMOIMH. COBpEMEHHBIE METOJbI OLEHKU
TEHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphl nomyisaiuil. 3meHnenune reHooH1a MONyIsSuu KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitabepra.

OneMmeHTapHble (DAKTOpPHl (IABMIKYIIME CHJIBI) HBOJIONMM. MyTallMOHHBIA Tpolecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil) reHoB — ciyyaiiHble HEHamNpaBlieHHblE W3MEHEHUs
qacToT ajuiese B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbILUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u credcmeus. Illposenenue s¢ghgexma
Opeucha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanun. M307sM0Ms  TOMYJSIIUN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), Onogornyeckas (penpoIyKTHBHAS ).

EcrectBenHblif oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIONMIUN, paspbIBalomuid (Iu3pynTuBHbIN). [lomoBoi oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBECHMSI )KUBOTHBIX.



[TprcnocoOaeHHOCTh OPraHU3MOB KakK pPe3ylbTaT MHKPOABOJIONHMU. BO3HUKHOBEHUHE
pUCTIOCOOIeHHU y opraHu3MoB. ApomMopdo3bl U uanoaaantanuu. [Ipumeps! npucrnocodieHuit
y OpraHum3MoB: Mopdonorndeckue, QU3NOIOIUYECKHE, OWOXMMHYECKUE, IOBEICHUECKHE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLMM.
Wzomsust — kimoueBoil  gaxTop BumooOpazoBanus. Ilytm u cnocoObl BuA000pa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonauzanus, rudpuanszanus). JIuTeIbHOCTh SBOMIOIMOHHBIX IIPOIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonuoHHOM Ouoniorun B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB M HMX XO035eB. MeXaHU3MbI
bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.
Jemoncrpanuulloptpersi: C. C. YUerBepukos, 3. Maiip.

Tabmupel u cxembl: «MyTalMOHHAs W3MEHYMBOCTHY, «llomynsinuoHHas CTpPyKTypa BUAAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBwKymiye CHIIBI  3BOJIOIHNY,
«OKoyNorHYecKas M30JSIHS MOMYJSIUi ceBaHCKOW dopenn», «l'eorpadudeckas H3OIALUSL
JUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHUIIBI 1aypcKoiy», «[lomynsinoHHbIE BOJHBI YHCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JIeHCTBUS €CTECTBEHHOro 0TOopa», «Dopmbl OOpbOBI 3a
CYILLIICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIaEMBIE»,
«ITokpoBUTENBCTBEHHAs! OKpacka XKHUBOTHBIX», «lIpenymnpexaaromas oOKpacka 3>KUBOTHBIX»,
«®Pu3nonoruueckue agantauuny, «I[IpucrnocodbieHHOCTh OpraHu3MOB U €€ OTHOCUTEIBLHOCTbY,
«Kpurepun Buga», «Bunel-nBoiiHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BugooOpasoBanus», «l'eorpaduyeckoe BumooOpazoBanwe TPEX BUAOB  JIAHABIIICH,
«JKoJNOTHYeCKOe BUI000pa3oBaHKe BHUAOB cHUHHUI», «llomummounsr pacteHuit», «KamycTHO-
peAeuHBbI THOPUI.

O6opynoBanue: repOapuil pacTeHHM, KOJUIEKIIMM HACEKOMBIX, dYydela MNTHUIl U 3Beped C
IpUMepaMHu pa3iNyYHbIX MPUCIOCOOJIEHNH, Yydesa NTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBieHHE U3MEHUYUBOCTH y 0CO0€H OHOTO BUIA.

JlabopaTtopnass  paGora  «lIpucmocoOneHuss OpraHMu3MOB W  UX  OTHOCUTENbHAA
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB IO MOP(POTOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtoapl n3ydeHust MakpodBoJronuu. [laneoHTonornueckre MeToIbl N3y4eHuUs IBOJIIOLINH.
[TepexonHbie GopMbI U PUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue Meronbl usydeHus osBomonuu. CpaBHeHue ¢uopbl U (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3eminn. Buabl-sHIEMUKU U PETTUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOTHYecKre METOJbl M3YyYCHHs HBOJIOLMH.
['eHeTnyeckue MeXaHW3MbI DBOJIOLMU OHTOT€HE3a U MOSBJICHMSI SBOJIOIMOHHBIX HOBIIECTB.
['oMonornyHbie U aHANOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIpHO-
reHeTUYecKue, OWOXMMHUYECKME M  MaTeMaTH4YeCKHe METOAbl HM3YyUeHHUS  HBOJIOLHUU.
["'omonoruynsie reHsl. COBpeMEHHBIE METOIbI TOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBWia) JBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeobpatumocTs 3BOMIONIMK. AanTUBHAS paguais. HepaBHOMEPHOCTD TEMITOB SBOJIOIIHH.
Jemoncrpanunlloprpersr: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkens.

Tabmumpl 1 cxembl: «DUIOTEHETUYECKUA P JIOMAAN», «APXEONTEPHKC», «3BEpo3yObie
sepb», «Creronedans», «Puanodure, «CemMeHHBIE TAanOpOTHUKWY, «buoreorpaduueckue
30HBI 3emim», «/lpeiid koHTHHEHTOB», «PenukTh», «HadampHble cTaguu >MOPHOHAIBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE W  aAHAJIOTUYHBIE  OpPTaHbI»,



«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIMMIaH3e», «I JIaBHBIE
HaIlpaBJIEHUs 3BOITIOLUNY, «O0IHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HCKOMAEMBIX OCTAaTKOB OPraHH3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunple rumore3sl MPOMCXOXKACHUS XU3HH Ha 3emie. AOUOreHe3 W MaHCIEPMHUS.
JloHay4Hble NpPEACTaBICHUS O 3apOXKICHUM JKU3HU (KpealuoHu3M). ['mMmoresa HOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxkaeHue KU3HU U acTPOOUOIIOTHSL.

OcHoBHBbIE ATanbl HEOpPraHUYecKoH IBotonnu. [InanerapHas (reosornyeckas) BOJIOLMS.
XuMHuuecKasi 3BOJIOLMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEILIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumepa u I'. FOpu. OOpasoBanue monmMepoB u3 MoHoMepoB. KoamepBarhas
runote3a A. M. Onapuna, rumore3a nepBuuHoro OynboHa J[k. XomnaelHa, reHermyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V. TI'muGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIICTKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lVckomaemble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAsE  IE€OXPOHOJOIHUA.
['eoxpoHoornueckas mKasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HauvanpHple 3Tanbl opraHnyeckoi sBosronuu. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opomtonusi Meradbonu3zMa. Bo3HuKHOBeHUE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBblx Ha 3emse coodmectB. Ctpomaronutsl. IIpoxkapuoTsl u
9YKapUOTHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKIACHHE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tallbl ABOJIIOLMU BbICIIUX pacTeHUid. OCHOBHbIE apoMop(do3bl pacTeHHil.
Beixon pacrennii Ha cymy. llosiBlIeHHe CHOpPOBBIX pAacTeHHWH M 3aBOE€BaHUE HMM CYIIH.
Cemennble pactenus. [IporcxoxaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHME COBPEMEHHBIX TUIOB. llepBbie XOp10BBIE
*KHUBOTHBIE. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIIHiA.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

PazBuTne *)u3HM Ha 3emJIe 10 3paM U MEPUOJaM: apXei, MPOTEPO30H, MAIE0301, ME30301,
KaifHo30M. OOmas XapakTepUCTHKa KIUMaTa W TeoJIoTMYecKux mporeccoB. [losBieHue u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3OBaHME: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BHIMUpPAHUS — DKOJOTMYECKHE KpU3UCHI Iponutoro. IlpuyuHel U cneacTBust
MaccOBBIX BbIMUpaHU. COBpeMEHHBIH IKOJOTHUECKUI Kpu3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

HMemoncrpanuulloprpersr: @. Penu, JI. Cnamnanuann, JI. ITacrep, M. U. Meunukos, A. 1.
Omnapun, J[x. Xongenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita . Pemuy, «Cxema ombita JI. Ilactepa mo wu3ydeHHIO
caMoO3apokJIeHusl ku3Hmw», «Cxema onbita C. Munnepa, I'. FOpu», «9tanel HeOpraHUYECKOM
’BOMIIOLIMNY, «['€eoXpoHonoruueckas mkana», «HadampHble 3Tanbl OpraHUYEeCKOW 3BOJIIOLMMY,
«Cxema o00Opa3zoBaHHsl OJyKapuoT MmyTéM cuMOuoreHesa», «CucCTeMa KUBOW MPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHmit», «PuHHMODUTE, «OIHOKIETOUHBIE
Bozopocinn», «MHOroknerounsie Bogopocan», «Mxm», «llanopotHukm», «l'omoceMeHHbIE



pacteHus», «Opranbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS JKMUBOTHOIO MHUpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynomnonoctusie», «llnockue uepsu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHM3HU B
MPOTEPO30OMCKON 3pe», «Pa3BuTHE KU3HH B TNAJNCO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHE KU3HM B KaWHO30MCKOM 73pey», «CoBpeMeHHass CHUCTEMa
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJICKIUU HACEKOMBIX,
BJIQXKHBIC Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJLIIOCKOB, KOJUJICKIIMM HWIJIOKOXKUX, CKEJEThI
MIO3BOHOYHBIX JKUBOTHBIX, 4ydyela NTUL WU 3BEpei, KOJUIEKUUU OKAMEHEJIOCTEH, IOJIE3HbIX
MCKOIIAEMBbIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnass JsaGoparopHas padora «MogenupoBanue onbsiToB Munnepa—tOpu 1o
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.
JlaboparopHasi padora «/3yueHre u onucaHue UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.
IIpakTnyeckas padora «3ydeHrne 0COOEHHOCTEH CTPOCHUS PACTCHUI Pa3HBIX OTACIIOBY.
IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPOINOreHe3

Pa3pnensl u 3anaun anTponosorui. MeTroasl aHTPOIIOIOTUH.

CraHOBJIEHHE TPEACTABICHUI O NPOUCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HaYUYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTEeMaTHUECKOE IIOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMUBOTHBIMHU: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuonornyeckne, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYeckne. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OWONOTMYECKHe,  COIUANbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTa UM aHTpornoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JIBYHOTHE TNpeaku Jiroaer. UenoBek ymenblil, NepBble M3rOTOBICHUS Oopyauil Tpyaa. Yenosek
NPSIMOXOJIALINIM 1 NEpBBIN BBIXOJ JitoJed 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001l mpeoK HeaHePTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YelnoBek HeaHepTaibCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u najaeoreHoOMUKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YeslOBEKa.
MyrtannonHsIi mporece u nonumopdusm. [lonynsimoHHbIe BOTHBI, Apeiid TeHOB, MUTpAIUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpHAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo I[uiaHere. EnuHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOreHHOCT, 4YegoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u pelida reHoB Ha MOP(HOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexIucuuIIMHApHbIE METOAbl B (U3HUECKON (OMOJIOTHYECKOW) aHTPOIOIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIIONIOTHSI  YEJIOBEYECKUX  MOMYJSLHUM.
buocounaneHple  ucCCleOBaHMS ~— NPUPOABI  yelloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OHMOJOTUYECKOT0 U COLUMANIBHOTO B YETIOBEKE.

JAemoncrpanuulloprpersr: Y. [lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumpr u  cxeMbl:  «Metoasl  aHTpomnonoruu»,  «[OJOBHOM  MO3r  4YelOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa M CKENeT IMUMIIaH3e», «PyauMeHThl u
aTaBU3MBbD», «JIBWXKyIIME CHJIBI AHTPOIOr€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,



«ABcCTpanonuTek», «4enosek ymenslit», «HenoBek NpAMOXOoAsIni», «/{eHNCOBCKUM YEI0BEK»
«Heanpepransup»y, «KpomanboHus», «lIpenkm denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAy,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHalbHONW KyJIbTYphl IIPEIKOB
yenoBeka, penpoayknuu (dotorpadun) KapTuH C MHQOJIOTHYECKHMH W OHOICHCKUMU
CIOKETaMH ITPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YEJIOBEKaA,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esloBEeKa M uYepena LIMMIaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH HIMMITaH3€, MOJIEIN TOPCA IIPEIKOB YEIIOBEKA.

JlabopaTopnasi padora «/3yueHne 0coOOEHHOCTENW CTPOEHHMSI CKEJIETa YeIOBEKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUui YETOBEKay.

Tema 6. JkoJiorusi — HayKa 0 B3aUMOOTHOLIEHHMSIX OPTraHU3MOB W HAJAOPraHM3MEHHbIX
CHCTEM C OKpY Karouei cpenoit

3apoxkaeHue W pas3BuTHe dkojoruu B Tpyaax A. ['ymbonbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Metonpl skonoruu. [loneBbie HabmOAEHNUS. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHI OKpYXarolled Cpebl: JIOKAIbHBIMH,
pPErHOHANIbHBIN U TJI00AILHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBAa CBS3€H 4eJIOBEUeCTBA C MNpuponod. POpMHUpPOBAHHE DSKOJOTUYECKOW KYJIbTYypbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

HMemouncrpamuulloprpersr: A. I'ymbonbar, K. @. Pynse, H. A. CeeprioB, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuner u cxembl: «Pazmensl skomorum», «Metonael skojorun», «CxemMa MOHMTOPHUHIA
OKPYXKAarOIlEeH CpebI».

JlabopaTopnasi paGora «/3yueHne MeTO/10B 3KOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUA

Okonorudyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOoTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS AKosornyeckux (paxtopos. [Ipasuno munumyma (K. lnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnueckue ¢pakropbl. CBeT Kak 3kojorudeckuil paxkrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTHYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX I10
OTHOLICHUIO K cBeTy. CurHanpHas posib cBeta. DoTonepuonusm.

Temmeparypa Kkak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonoruueckuil ¢akrop. Ilpucnocobnenus pacteHHi K MOAJIEpKAHUIO
BogHOro Oamanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TJTyOWHHAas
MOJNOYBEHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue put™mel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsrue o xusHeHHOU (opme. KuzHeHHble (HopMbI
pacTeHHH: NEpeBbs, KyCTAPHUKH, KyCTaDHWYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHUE TpPAaBBI.
Kuznenusle (GOpMBbI KUBOTHBIX: THAPOOHMOHTHI, TEOOHMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOCHHsSI ¥ 00pa3a KU3HHU.

buotnueckne  ¢akropbl. Buapl < OMOTHYECKHMX  B3aUMOJACWCTBHUN:  KOHKYPCHIIHS,
XHIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M



(KBapTHUpaHTCTBO,  HaxJeOHuM4ecTBO). Herpoduueckne  B3aumMoaelCcTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HauyeHHE OMOTHYCCKUX B3aUMOJEHCTBHUA I CYIIECTBOBAHMS
OpPraHu3MOB B cpesie ooutanus. [IpHHIIUTT KOHKYPEHTHOTO UCKITFOUSHUS.
JMemoHcTpanuuTabmumnpl ¥ cxeMbl:  «OKkojorudeckue (akrtopsl», «CBETOBOW CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TEIJIOKPOBHBIE KUBOTHBICY,
«XOJIOTHOKPOBHBIE  KUBOTHBIE», «DHU3UOJIOTMUECKUE aNalTalluk JKUBOTHBIX», «Cpenbl
oOuTanus oOpraHu3sMoB», «buonornyeckue puTMbBD, <«Knu3HEHHBIE (QOPMBI pacTEHUI,
«OKusznennsle (GOpMbI KUBOTHBIX», «IKOCHUCTEMAa UIMPOKOJMCTBEHHOTO Jieca», «IKOocucTemMa
XBOMHOro secay, «llenmn mnutanusy», «XumHU4eCTBO», «llapasutusm», «KoHkypeHLMI»,
«CumMOno3y», «kKomMeHcaIn3m.

OGopynoBanue: Tepbapuu pacTeHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKkTOpoB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEIIOOWBHIC M TEHEBBIHOCIMBBIC KOMHATHBIC
pacteHus, repOapud M KOJUICKIHUU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHWid, dYydela MNTHII W 3Bepel, repOapuu pacTeHHi, OTHOCSIIUXCS K TUTPOPUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX,
0oOMTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTEHUH W KHBOTHBIX, 00JIATArOIINX
yepTaMl TMPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHHM JKU3HU, TepOdapuu u
KOJUICKIINA PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HCHHBIX (POPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUYHBIX OMOTUYECKHX B3aUMOJCHCTBUSIX.

Jlaboparopnasi padora «BrisBieHre MPUCIIOCOOIECHUN OPTaHU3MOB K BIUSHUIO CBETaY.
JlabopaTopnasi paGora «BblsiBIeHHE TNPUCHOCOONECHUH  OpPraHM3MOB K  BIUSHUIO
TEeMIIepaTyphI».

JlabopaTopnasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUS.
Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKONOTHYEeCKHE XapaKTepUCTUKH momymsiiun. [lomynsiusa kak Ouonornueckas cucTeMa.
Pons HeomHOpomHOCTH Cpenbl, (U3HUYECKUX OapbepoB U OCOOCHHOCTEM OHWOJOTUM BHUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI HOMyJIsiiuii. OCHOBHBIEC TTOKA3aTENH MOMYJISAINH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAs M IOJIOBas CTPYKTYpa, POXKIaeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

DKoJyiorudeckasi CTpykTypa mnonyasnud. OleHka YHMCIEHHOCTH Tomyisiuu. [uHamuka
NONYJSAUUU U €€ peryisainus. buornueckuil moreHuuan nonyasanuu. MoaenupoBaHue TUHAMUKA
nonymsiuun. Kpussle pocta uyucieHHoctu mnonyisuud. Kpusbsie BbDKHMBaHHS. Perysius
YUCIEHHOCTH TOMYISALUNA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[TonsitTne 00 »SKoNOrMYeckod Huie Buaga. MecrooOutanue. MHoroMmepHas MOJETh
skosornyeckord HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Hum. [loTeHunanbHas u
peann30oBaHHAas HUIIIU.

Bun kak cucrema momysnsnuii. Apeansl BUAOB. BuIbI M MX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUTpAMi >KUBOTHBIX. bHojgornueckue WHBA3HHU
Yy>KE€POJIHBIX BUIOB.

Jemoncrpaunuulloprper: /Ixx. . XatunHcoH.

Tabmuiel U cXeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKH momynsiun», «lIpoctpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuapl nomynsuun», «CKOpOCTh 3acelieHus
MOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusMammn», «Mogxenb skosornueckoil Humm Jx. U.
XaT4ynHCOHAY.

Ob6opynoBanue: repdapuy pacTeHHUH, KOJUIEKIIUN )KUBOTHBIX.

JladopaTropnasi padora «IIpucrnocoOaeHust CEMSH paCTEHUH K PACCETICHUIOY.

Tema 9. Jxos10rus cood1mEecTB. IKOJOrHYeCKHE CHCTEMBbI.



CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OHOILIEHO3E.

Okocucrtema kak oTkpeitas cucrema (A. JIx. Tencnum). DyHKIMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: MHPOAYLEHTHbI, KOHCYMEHTBI, peAylueHThl. Tpoduueckre ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10KK dKocucTeM. [10UBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE MTOKa3aTeNIN SKOCUCTeMbI. bruomacca u mpoayKius. DKOJIOTHYECKUE MTUPAMUIBI
yucesl, OMoMacchl U SHEPTUU.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHbI COOOIIECTB — CyKleccuu. llepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOINIOTEHHBIE BO3JCHCTBUS Ha cykueccud. KimmmakcHoe — cooOIIecTBoO.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponaHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, nyCmMvlHb.

AHTpPOIIOT€HHbIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuus wmexay
AHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunanTponuzanus ropoJckoi ¢ayHbl. buomornyeckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJCWUCTBUN  OpraHU3MOB B
aKocucTeMax. Poab kackaonozo s¢ghghekma u 6ud06-30upuramopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BELIECTB MEXAY CMEXHBIMU
OKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYISIUUA M SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTooI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JMemoncrpauuulloprper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OMOIIEHO3a», «IJKOCHCTEMA LIMPOKOJIMCTBEHHOTO JIecay,
«DKocucTeMa XBOMHOTO Jeca», «DyHKIHMOHATBHBIE TPYMIBI OPTaHU3MOB B OIKOCHCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemu muTaHus (macTOWIHAs, JETPUTHAS)Y,
«DKOJIOTHYECKas MMPaMUIa YHCeT», « IKOJIIOTHIECKas MrupamMuia OnoMaccel», «IKOJIOTHIECKas
nupamua sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykieccus», «BoccTaHoBieHHE
jeca mocie moxkapay, «IKOocUcTema o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEpruu B arporieHoze», «IIpumepsr ypOoskocucTem».

OOGopynoBanue: repdapuu pacTeHH, KOJUICKIIMH HAaCEKOMBIX, Uydesa MTUIl U 3Bepel, repOapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEIb YKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBIY.

JlabopaTopnasi padora «l3ydeHue pazHOOOpa3usi MEIKUX TOYBEHHBIX YICHHUCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX).

IDKCKypeusi «OKCKypcus B THIHWYHBIM OuoreoneHo3 (B AyOpaBy, Oepes3HsK, €JIbHHMK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpPCHs B arpodKoCcHCTeMY (Ha MOJIe MU B TEIUIMYHOE XO35IMCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

Buocdepa — obmertanerapHas o0omouka 3emiu, TJ€ CYHIIECTBYET WMJIM CYLIECTBOBAJa
*u3Hb. PazButne npeacrasiaeHuii o buochepe B Tpynax 3. 3tocca. Yuenue B. WM. Bepnaackoro o
6uocdepe. O6nactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onochepsl 1 ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHOCTH Onochepsl Kak rio0aabHOM
skocucTeMbl. JluHammyeckoe paBHoBecue B Ounocdepe. KpyroBoporel BemiectB U
OMOTeOXMMHUYECKHE ITUKITBI (YTiIepoia, a30Ta). PUTMuYHOCTH siBiIeHUH B Orocdepe.



3onansHOCTh Onochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpPa, XBOIHBIE
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, IyCThIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUUS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOro IMOTEHIHala u
O6rochepHbIX QYHKITUI.

HemouncTpaumnulloprpersl: B. 1. Bepnanckuii, 3. 3tocc.

Tabmuubr u cxemsl: «leocdepsr 3emmm», «KpyroBopor azora B mpuponae», «KpyroBopot
yriepoja B npupojze», «Kpyrosopot kucinopona B npupozae», «KpyroBopor Boabl B IPUPOIEN,
«OcHoBHBIE Omombl cymmy, «Kimumarudyeckue mosica 3emmm», «Tyanpay, «Taiiray,
«Cmemannbii  jec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHS»,
«Tponmueckuii necy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYsKaOIIas cpeaa

DKojoruyeckue Kpu3UChbl M WX NpuuuHbBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHHWE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHune kimmara.

AHTpOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIH M KUBOTHBIM wmup. OxpaHa
PacTUTENBHOTO U KUBOTHOI'O MUpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl NpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupogubsie Tepputopun (OOIIT). boranudeckue caabl U 300J0THYECKUE
MapKH.

OCHOBHBIE TIPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPObL. PannoHnansHOe
IPUPOJONOIB30BAaHUE M COXpaHEHHE OHOJOTrMYecKoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX IKOJIOTHYECKUX KPpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €ro BEpOSITHBIE MOCIEICTBUSI.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX TIPOIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe pasnoobpaszue u ouopecypcol. Hayuonanvuvle ungopmayuonmvie
cucmemvl, obecneuugaroujue O00CmMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX GUO08 U
akocucmem. OcHosbl IKopeaburumayuu IKOCUcmem u cnoco606 60pvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpyrkyus mopckux u nazemuuix sxocucmenm.

JemoncTpanunTabmuipl 1 cxembl: «3arpssHeHne arMocheprr», «3arpsa3HeHue ruapochepo,
«3arpszHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble NPHUPOIHBIE
TeppUTOPUNY», «MoIeNn yIpaBIIEMOTO MUPAY.
O6opynoBanue: Qororpaguu OXpaHsSEMbIX pAacTeHUH U SKUBOTHBIX KpacHoil KHUTH
Poccutickoit @enepanuu, KpacHoi KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OUOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpagieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH  CHCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIC MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JIOCTUTAIOTCSA B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUs U CaMOPA3BUTHs, PA3BUTUsA BHYTPEHHEW MO3ULUHU JIMYHOCTH, IATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAacClE€OUI0 U TpaJuLUiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JInuHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buonorus» JOMKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIecTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:kmaHCKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydarolerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JEsATEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U O3HABaTeNbHbIX 33/1a4, BHIIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSAMHU, KYJbTYPHBIMHU LIEHHOCTSIMA U COLUATbHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33J1ay, YBAXUTEIHHOTO OTHOMIEHUS K MHEHHIO
OMIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHONM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOIIIOE U HACTOSALLEE MHOTOHALMOHAIBHOI0O Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHHMBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHUUBOTO OYyIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH >KM3HU B COOTBETCTBUHU C TPAIUIIUSIMU HapOJOB
Poccumn;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOpMUPOBAHUA KYJIbTYPbI 310POBbSI U IMOLHMOHAIBLHOIO
Os1aromostyqust:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coONIOZIcHHEe TUTHEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH U OTABIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPAaBWJI WHIUBUIYAIBHOTO ¥ KOJUICKTHBHOTO OE€30TacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO M KU3HU JIO/ICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0TO0HE;

TOTOBHOCTH K aKTHBHOM JICSITEILHOCTHA TEXHOJIOTHYECKOHN M COITUAIBHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NesITeTbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodecCHOHANBHOW AEITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KU3HCHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emire,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYJIBTYpBI: MPHOOPETEHHUE ONBITA ILIAHUPOBAHUS
MOCTYIKOB M OIIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIOCOOHOCTH UCTONB30BaTh MPUOOpPETaEMbIE MPU U3YYCHUU OMOJOTUM 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPUATHE NCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOLIECH NPUPOIHOU Cpexe,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HAIpPAaBICHHOCTH, YMEHHsS PYKOBOJACTBOBATbCA WMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpbI KaK CpPEJICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUOIOTUM KaK HAayKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpE Kak O €IWHCTBE IMPHUPOAbI, dYeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOJIEM COXPAHEHUS TIPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BHIXOAA U3 TI00aTbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B IIEJIAX IOBBIIICHUs OOIIEH
KYJIBTYpBl, €CTECTBEHHO-HAy4HOH TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSCHEHUS SIBICHUMN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS PEIIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHMH IO OHOJOTMHM B COOTBETCTBHM C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpeamera «BHOJIOTHsS» BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MexTIpeIMETHBIC) OOIIIEHayYHBIE TIOHSATHS, OTPaKAIOIIHNE IIEIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIA (aKT, MPHUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHEe, HAOIIOJIEHUE, W3MEPEHHUE, SKCIIEPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUH OOYyYarolTuXCs;
CIIOCOOHOCTh oOyyaromuxcst HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHusA Yy
oOyuaromierocsi 0yayr chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajleHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:
1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMU, OOOOIICHHS), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpEeNeNATh WENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKCHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTU C MIOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBACMBIX SIBICHUSIX, (POPMYyIUpOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETLHOCTH,

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCIOBUAX peaJbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATENBLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CoCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHMCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PA3IUYHBIC BUIBI JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIINH, TTPEOOPA30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATENbHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHus, HaXOJWTh apryMEHTHl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJEe pCEHICHHS 3aJadd  pPe3yiIbTaThl, KPHUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHUS B  T[O3HABATEIbHYI0O M  MPAKTUYECKYID  O0iacTu
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3bIK B KauyecTBE CpEACTBA IpH paboTe C OMOJOTrMYecKOou
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiajieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:
1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOabHBIE CPEICTBA OOIICHHs, MOHUMATh 3HAYCHHE COIMAJIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JIOAEH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (dopme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThl MpU
pelieHnn OMOJI0rHYecKol mpobsieMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYNIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TIeJId COBMECTHOW JIEATENbHOCTH, OPTraHW30BBIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHNe YHUBEPCAJIBLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKAX I10 OTHOLICHHIO K JKUBOH NPUPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMpsTh paMKU Y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYaIlHsM, BHOCUTh KOPPEKTHBBI B JESATEIbHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
ISl OLICHKH CHTYAIluH, BIOOpA BEPHOTO PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX TPU aHAIIU3E PE3yIbTaTOB JIESATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEJOCTATKH U JIOCTOWHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepkKaHHs ydeOHoro mnpenmera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
O6uonornu. OHM BKIJIIOYAIOT: creuupuuecKkue Aas OHOJOTMM HaydHble 3HAHMS, YMEHUS U
CcrocoObl JEeMCTBUI 1O OCBOECHHIO, MHTEPHpPETaluyd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NeSITeIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)Ke B peaJIbHbIX )KU3HEHHBIX CUTyauusx. [IpeamerHbie pe3yabTaThl MPEACTaBIEHbI [0 rojlaM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B IO3HAHHWU 3aKOHOB TPHPOJBI M
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHHE CHCTEMOI OMOJIOTMYECKHUX 3HaHHM, KOTopas BKJIOYAaeT: OCHOBOIOJIAraroline
OuoNoTHYecKre TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeETaboJM3M, rOMeocTas,
caMOperyJIsIIHsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U Pa3BUTHUE),
Oounonoruueckne Tteopun (ierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIICTJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPraHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’KeHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3H MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
(GYHKIUSAMH, MEXAY 3TanaMd OOMEHa BEUIECTB, dTalaMH KJIETOYHOIO IHMKJIAa U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

yMEHHUE pelaTbh OWOJIOTHYECKHE 33a7a4M, BBIABIATh MPUUYUHHO-CIEICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKMMH NPOLECCAMU M SIBICHUSMM, [€laTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAJIBHBIMU CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO NPEACTABIATH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOTO X0341UCTBA, MUIIEBOM
MPOMBIIIIIEHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HHTEPEC, HAIMpPaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAODKEHHE OHOJOTHYECKOro oOpa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUNA O MecTe U PoJi OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMHUPOBAHMM LIEHHOCTHOIO OTHOIICHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONMpPEIeSICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralolux OWOJIOrMYECKUX TEPMUHOB U TMOHATUH (BUJ,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
cUHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CeepuoBa — o myTsSX W HampaBICHHIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Munumyma lO. JInbuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTMYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OINHUCAHHE, H3MEpPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIreONEHO30B, AKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOIIETO, MABIKYIIETO W pa3phIBAIOIIET0 €CTECTBEHHOrO0 O0TOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HAIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yMEHHUE pelaTbh OWOJIOTMYECKHE 3a7ayM, BBIABIATH HPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, JeJlaTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, HKOJIOTHUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MIOJTy9YCHHBIC PE3YIIbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeJIOBEUECKMX pac, O MPUYMHAX, MOCIEACTBUSAX W CHOco0ax IMpemoTBpAIIeHHs TI00aTbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccuoHaNnbHON 1eITeIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIILICHHOCTH, YIIyOJIsATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJunvecTBO 4acoB JIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PACIOB M TEM Beero Konrpoasubie | IlpakTuueckue E,Ig;g? oOBBaLTI;?]bHH e
padoTshI padoTsI pecype
1 buonorus kak Hayka 1
2 JKuBbIe CHCTEMBI M X U3yYEHHUE 2
3 buonorus knetku 2 0.5
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5 CtpoeHue u GyHKINH KICTKU 8 2
6 OOMeH BelecTB U MPEeBpalleHUue SHEPTUU B 9 1
KIICTKE
7 HaCJIeIlCTBeH}.I.aﬂ uHpOpManus U 9 05
peanuzanus e€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKH 6 1
9 Crpoenuie U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOeHue 1 pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — Hayka O HACIIEJICTBEHHOCTH H 2 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTtexHonorus u CHHTETHYECKass OMOJIOTHUS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne m/m HaumeHoBaHue pa3/iesioB U TeM Kontpoasmpie | TIpakTiueckie (undposbie)
NPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI pecypes
1 3apokIeHUE U Pa3BUTHE IBOJIOIMOHHBIX 4
NpeJICTaBICHUN B OMOJIOTHH
2 MukposBoTIOIUS U €€ pe3yabTaThl 14 2
3 Makpo3Bosroius ¥ e€ pe3yabTaThl 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 15
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXKaroIei cpeoit
7 OpranusMmel U cpeia 0OUTaHus 9 15
8 DKOJIOTHS BUJIOB U TOMYJISAIIUN 9 0.5
9 DKo0rus coodIecTB. DKOJIOTHYECKHE 12 05
CUCTEMBI
10 brocdepa — rimobaibpHas SKOCUCTEMA 6
11 UenmoBek U OKpy’KaroIas cpea 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTeJibHbIE

pecypchl

Buosorus kak KOMIUIEKCHAsI HAyKa U KaKk
4aCTh COBPEMEHHOT'0 00IIeCTBa

JKuBrle cCTEMBI U UX CBOMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTCM

A (wN] R

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas teopus

N

MeTo/1bI MOJIEKYJISIPHON M KJIETOYHOM
ouonoruu. [Ipaktuyeckas padora
«M3yueHne MeToJ0B KIETOYHOH OHOJIOTHH
(xpomatorpadus, 3nexTpodopes,
TuddepeHMaIbHOe HEeHTpU(YTUpOoBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTaAB KIIETKU

MI/IHCpaJ'II)HBIG BCIICCTBA KJICTKH, UX
Ouosoruueckas POJib

Opranudeckue BEeIecTBa KJIETKU — OETKH.
JlaGopaTtopHas pabota «OO0Hapyx)eHue
0ENKOB C TOMOIIIbIO KAY€CTBEHHBIX
PEAKLIHIN

0.5

CgoiicTBa, Knaccupukays u GyHKIUN
0enKoB

10

OpFaHI/I'-IeCKI/Ie BC€IICCTBA KJICTKHU —
YIJICBOJAbI

11

OpFaHI/I‘{eCKHC BCIICCTBA KICTKHU —
JINIINU IBI




Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

12 0.5
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIUYHBIX OPTaHHU3MOBY»

Crpoenune u pynkuuu ATO. [pyrue

13
nykieosuaTpudochatel (HTD)

14 CexBenupoanue JJHK. Metoapl
T€HOMHKH, TPAHCKPUIITOMUKH, IPOTEOMHKH

15 MeTozpl CTpYKTYpHOU OHOJIOTHH

16 Tunel knetok. [Ipokapuorndeckas KieTka
CtpoeHnue 3yKapuOTHUYECKON KIIETKH.

17 [TpakTuueckas pabota «/3yueHue cBOICTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [IoBepXHOCTHBIN anmapar KIeTKU
OnHOMEMOpaHHBIE OPTaHOU B! KIETKH.

19 [TpakTuueckas pabota «3yuenue 05
JBYDKEHUS IIATOIIIA3MBbl B PACTHTEIBHBIX '
KJIETKax»

[ToyaBTOHOMHBIE OpTaHOM/IbI KJICTKU:

20 MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHas 05
pabora «VccrnenoBanue miaasmMoinsa u '
JIeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Crpoenue U GyHKIUH s7pa
CpaBHMTENbHAS XapaKTEPUCTHUKA KIETOK

23 aykapuort. JlabopaTopHas pabora 05
«M3ydyeHue cTpoeHHst KJIETOK Pa3InYHbIX '
OpPTaHU3MOBY
ACCUMMUIISIINS U TUCCUMMIISIIAS — JIBE

24 CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa

BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHIECKOW aKTUBHOCTH




dbepMeHTOB (Ha MpUMepe aMUIIa3bl WU
KaTaJasbl)»

DepMEHTAaTUBHBIN XapaKTep peakun
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 0.5
paciieruieHust IepoKcHia BOAOPoa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKAX)»
26 Benku-akTuBaTOpH! U OCNKH-UHTHUOUTOPHI
27 ABTOTpO(DHBIN THIT 0OMEHa BEUIECTB
28 PoTOCUHTE3
Xemocwuntes. Jlaboparopras pabota
29 «CpaBHeHHE MTPOLIecCOB POTOCHHTE3A U 0.5
XEMOCHHTE32»
AnHas’poOHBIE OpraHu3Mbl. Buibl OposkeHus.
30 Jlaboparopnas pabota «CpaBHeHUE
MIPOLIECCOB OPOKEHUSI U TBIXAHUSI
31 AdpoOHBIE OPTaHU3MBL. JTaIbl
SHEPreTUIecKoro ooMeHa
DHeprus MeMOpPaHHOTO TpaIueHTa
32 npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakmyii MaTpraHOTO CHHTE3a
34 Tpanckpunuus — MarpudHbiid cuaTe3 PHK
35 TpaHcasus u e€ Tarbl
36 Konnposanne amuHokucior. Poib
pubocoM B GMOCUHTE3€e OeKa
37 Opranuzanus reioMa y mpoKapuoT u
JYKapHOT
38 MoJteKyIsipHbIE MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
39 Bupycel — BHeKkIeTOUHBIE (HOPMBI KU3HH U 0.5




obsiuratHble apasuTel. [IpakTryeckas
pabota «Co3iaHue MOJENHU BUPYCa»

BupycHsle 3a0051eBaHUS YEIOBEKA,

40 . 1
KUBOTHBIX, PACTCHUH

41 HanoTrexHoi0rnu B OMOJIOTUH U MEIUIINHE 1

42 JKU3HEeHHBIN UK KIETKH 1

43 Matpuunsiii cuate3 JJHK 1
Xpomocomsl. JITaboparopHas pabota

44 «3y4eHne XpoMOCOM Ha IOTOBBIX 1 0.5
MHUKpOIpenaparax»

45 JleneHue KJICTKHM — MHTO3 1
Tuns! kiietok. KapuokuHes 1 LIUTOKHUHES.

16 JlabopaTtopHnast pabora «Habmronenue 1 05
MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Peryisiius »)KM3HEHHOTO IUKJIA KJIETOK 1

48 Opranus3M Kaxk eIuHOE 11EJI0e 1

49 Txanu pacrenuil. Jlaboparopnas pabota 1 05
«M3y4yeHne TkaHel paCTEeHUIN»
TxaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHel 1 0.5
KHUBOTHBIX»
Opransel. CucreMsl opranoB. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ornopa Tejla OpraHu3MoB 1

53 JIBI>KEHHE OpraHu3MOB 1

54 IIntaHne opraHu3mMoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yelloBeka

56 JIpIxaHue opraHu3MoB 1




I[le&HI/Ie IIO3BOHOYHBIX JXUBOTHBIX U

57 1
4eJ0BeKa

58 TpaHCcoOpT BEemecTB Y OpraHu3MOB 1

59 KpoBenocHas cucrema 1o3BOHOUYHBIX 1
YKMBOTHBIX U Y€JIOBEKa

60 Brinenenne y opraHu3MoB 1

61 3ammura y OpraHu3MoOB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 Pa3nipaxuMocTh U peryisinus y 1
OpPTaHU3MOB

64 ['ymopanbHas peryssus ¥ SHIOKpUHHAS 1
CHCTEMa JKUBOTHBIX M YEIIOBEKa

65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1

66 ITomoBoe pazMHOKEHUE 1

67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 1 05
«M3yueHune CTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3akyajKa OpraHOB U TKaHEH U3 1
3apOJIBIIEBHIX TUCTKOB
PocTt u pa3ButHe KHUBOTHBIX.

71 JlaboparopHas paboTa «BLIs[Bneime 1 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOYKCHHS BBICIIIUX PACTCHHI

73 VicTopusi CTAHOBJICHHSI M PA3BUTHS 1




T'CHCTUKHN KaK HAYKH

OCHOBHBIC TIOHATHS ¥ CHUMBOJIBI TCHETHUKH.

74 JlaboparopHas pabota «JIpo3oduia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAHUI»
3aKOHOMEPHOCTH HaclleI0BaHUs
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeluBaHus y Apo30dubr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIBaHHS
77 AHanuzupyrouiee ckpeniuBanue. Hermonnoe 1
JIOMUHUPOBaHHE
JurubpuiHoe cKpeluBaHue.
78 [IpakTrueckas padora «3y4yenne 1 05
pe3yabTaTOB TUTHOPUIHOTO CKpPEIUBAHUS '
y IpO30QHITBD»
79 [uTonornueckre OCHOBBI AUTHOPHIHOTO 1
CKpEeLMBaHUS
80 CuenneHHoe HaclIe0BaHNE TPU3HAKOB 1
81 XpOMOCOMHas1 TEOPUS HACJIEACTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHIT KaK IIEIOCTHAS CHCTEMA 1
84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKa
85 H3mMeHunBOCTS IPU3HAKOB. Busl 1
W3MEHYHNBOCTH
86 MomdukaoHHast ©3MEHINBOCTh 1
BapuanuvoHHBI psia U BapUallMOHHAs
87 kpuBast. JlaboparopHas paboTa 1 0.5

«MccnenoBanne 3aKOHOMEPHOCTEN




MOIU(PUKAITIOHHOM U3MEHUHUBOCTH.
ITocTpoenne BapuallMOHHOIO psifa U
BapHUAIMOHHON KPUBOI»

88

I'eHOTHIIMUECKAs N3MEHYHUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

89

MyTanuonHasi U3SMEHYUBOCTb.
[IpakTrueckas pabora «MyTaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
OIHUTreHeTHKA B SIIUTCHOMUKA

91

I'eneruka yenoseka. [IpakTuueckas padbora
«CocTtaBneHue 1 aHajIu3 POJAOCIOBHON

0.5

92

MeTtoasl MEAUIIMHCKON N'eHETUKHU

93

3HaueHHuE MeﬂHHHHCKOﬁ I'CHCTUKU B
npeaoTBpallicHUU U JICUHCHUN I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaGopaTtopHas paborta «3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
JKUBOTHBIX)»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopatopHas pabota «/3yueHne MeTo0B
CEJIEKLIUH PACTEHUIN»

0.5

96

JlocTrKeHMs CeNeKUnn pacTeHUN 1
KUBOTHBIX. [IpakTiueckas padbora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4YeHUE U UCTI0Nb30BaHUE
TEHETUYECKUX PECYPCOB

98

buotexHosiorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuyeckas padora
«M3yueHne 060beKTOB OMOTEXHOJIOTHI

0.5




99 OCHOBHBIC HaNPaBJICHUS CHHTETUYCCKOM 1
ounosoruu
100 XpoMOCOMHAs M TeHHAsI MH)KEHEepUs 1
101 Memunmackre OMOTEXHOJIOT I 1
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3ali 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

KosaunyectBo yacos DJIeKTPOHHbIE
Ne T Hara uudgposbie
n/n eMa ypora Bcero Kontpoapmpie  Ipaxruyeckue u3ydeHusi | oOpa3oBaTeJbHbIE
padoThI padoThI pecypee
1 OpoJroninonHas reopust Y. Jlapsuna 1
2 JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. 1
HapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOIIMH
5 Dransl SBOIIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLHUS U MAaKPOIBOJIIOLIUSI
6 [Tonynsuus — sneMeHTapHas €IMHULIA 1
SBOJIIOIIMH
3aKOH T€HETHYECKOro paBHoBecHus JIxk.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
0co0eil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 O¢ ekt ocnoBarens. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3o0a0mumu nomymsuii: 1
reorpaduyeckas, Ouonormueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOFOITUHN
12 ITostoBo# 0TOOP 1
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
13 pe3yJIbTaT MUKPOIBOJIIOLIMH. 1 0.5

JlabopaTtopHas pabota «3ydeHune




apoMop(h030B U UIMOAAANITAIUH Y
pacCTeHUH U KUBOTHBIX)»

[Tpumepsl pUCTIOCOOICHHUH Y OpraHU3MOB:
MopdosIorHuecKue, GU3H0IOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabopaTtopHas padora «IIpucnocobienus 0.5
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11e71€c000Pa3HOCTh)

Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUIOB 0.5
110 MOP(OJIOTUIECKOMY KPUTEPHIO»

16 CrpykTypa BHz1a

17 Bunoo6pa3oBanue kak pe3ynbTar
MHUKPO3BOJIIOIIUU

18 CBs13b MUKPOIBOJIIOIIMH U STTHUIEMUOJIOTHT

19 Makpossomonus. [laneonronornyeckue
METO/]IbI U3yUYCHHS IBOJIOIUU

20 buoreorpaduyeckue MeToabl U3ydeHUs
IBOJTIOIIAH
OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

21 MOpP(OJIOTHUECKUE METO bl N3YUEHUS
IBOJTIOIIAH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTEMaTHYECKUE
METOJIbI U3yUYEHHUS IBOJTIOIIUU

23 OO611e 3aKOHOMEPHOCTH BOJTIOIHH

24 AnanTtuBHas paguanus. HepaBHOMepHOCTD
TEMIIOB 3BOJIFOIIUU

o5 HayuHbie THTIOTE3BI TIPOUCX 03K ICHUS
KU3HH Ha 3emMJie

26 JloHayuHBIE MIPEACTABICHUS O 3aPOXKICHUH

KHU3HU




OCHOBHBIE 3Tanbl HEOPraHMYECKOU

27
9BOJIIOLIMU

28 ['unoTe3sl 3apOKACHNUS )KU3HU
HcTopus 3eMau 1 METOIbI €€ N3YUEHHUS.

29 JlabopaTtopHas paborta «3yueHue u 05
OIMCaHHUE UCKOIMAEMBIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHble 3Tanbel opraHn4yeckoi
9BOJIIOLIMU

31 DBOITIOUS DYKApUOT
OCHOBHBIE 3TaIlbl BOIIOLUU

30 pacturensHoro mupa. [Ipaktudeckas 05
pabota «/3ydeHne ocoOeHHOCTEH '
CTPOCHHS PACTCHHM Pa3HBIX OTIEIOB»

33 OcHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
MHUpa
DBoIOLUS )KUBOTHBIX. [IpakTrueckas

34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX )KHBOTHBIX)»

35 PazButue xu3Hu Ha 3eMIie Mo spam U
nepuoJiamMm

36 MaccoBbie BBIMUPaHUSI — YKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO

37 CoBpeMeHHBII 9KOJIOTHYEeCKUN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4eckoro
IPOIILIIOTO

39 OcCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npeacrasnenmii o




IIPOUCXOXKIACHUHN YCIIOBCKA

Mecrto yenoBeka B cucteme
opranuyeckoro mupa. Jlaboparopuas

42 pabora «3yyeHue ocobeHHOCTEH 1 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
IPSIMOX 0XKJICHUEM »

43 JIBYOKyIIIME CUITBI AaHTPOTIOTEHEe3a 1

44 CooTHouleHrne ONOJIOTHYECKUX U 1
COIIMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBbIE CTaJUU aHTPOIIOI'€HE3a 1

46 [TasleoreHeTrKa U MaJeOreHOMHUKA 1

47 DBOJIIOIHS] COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue pacel. [IpakTudeckas

48 pabota «3ydueHne SKOIOrHUeCKux 1 0.5
ajanTanui 4eJI0BeKay

49 MeXIuCUUTUTMHAPHBIE METO/IbI 1
aHTPOIIOJIOTUU

50 3apokKI€HUE U pa3BUTHE KOJIOTUU 1
Mertoas! skosnoruu. JlaboparopHas padbora

51 «M3ydeHne METOJ0B IKOJIOTHYECKUX 1 0.5
HCCIIEOBAHUIN

59 3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS 1
YeJI0BeKa

53 Okonornyeckue pakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 skoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsBIEHNE PUCTIOCOOICHUI '
OPTaHU3MOB K BITUSTHUIO CBETa»
AbGuoTtndeckue daxkTopsl. TemrepaTypa

55 KaK 9KOJIOTUYECKUH (aKTop. 1 0.5

JlabopaTopHas pabota «BrisiBieHue




IIPUCIIOCOOIEHUI OPTaHU3MOB K BIUSTHHIO
TEMIEPATypbI»

Aobnortndeckue GpakTopsl. BiaxxHocTs Kak
sKosorndeckuii pakrop. JlaboparopHas

56 1 0.5
paboTta «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHUH 13 pa3HBIX MECT OOUTAHUS)
57 Cpenpl 00MTaHUSI OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 JKuznennbie GopMbl OpraHU3MOB 1
60 buotnueckue GpakTopsl 1
3HayeHre OMOTUYECKUX B3aUMOIECHUCTBHI
61 JUISL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1
oOuTaHus
62 DKOJIOTHYECKUE XapaKTEPUCTUKHI 1
TTOTTYJISITTAH
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:
63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1
IOJIOBAsI CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKasi CTPYKTypa NOMYJIsIUU 1
66 JluHaMMKa MOMYJISALUU U €€ PeryJIsaLus 1
67 KpuBbie pocTa 4MCcIeHHOCTH TOMYIISAILINH. 1
KpuBbie BEDKUBaHUS
OKoJIornueckas HUIlla BUIA.
68 Jlaboparopnas pabota «I[Ipucnocobnenus 1 0.5
CEMSTH PACTCHHH K PACCEIICHUIO)
69 Buj kak cuctema momysiui 1
70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPAIIAI 1

KHNBOTHBIX




71 Co00111€CTBO OpPraHu3MOB — OHOIICHO3 1

72 DKOCHCTEMa KaK OTKpPBITasi CUCTEMA 1

73 KpyroBopot BelecTB 1 MOTOK SHEPTUH B 1
HKOCUCTEME

74 OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI 1

75 DKOJOrM4ecKUe MUpamu bl 1

76 N3meneHus coo01ecTB — CyKIIECCHH 1

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 1
03€p U peK. DKOCHUCTEMbI MOPEH U OKEaHOB

78 [Tpuponnsie 9KOCHCTEMBL. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTENECH, MyCTHIHB

79 AHTpPOIIOT€HHBIE Y3KOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTudeckas padbora 1 05
«M3yuenne u onrcanue ypo0oIKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICCTBUI OpraHU3MOB B 1
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

82 Pa3HbIX TUTMIOB Ha CyOOpraHU3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
H9KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emin

84 Yyenue B. . Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uochepsl

86 KpyroBopoTs! BemiecTs u 1
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH 6uOochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps! 1




89 DKOJIOTHYECKUE KPUZUCHI U MX PUIHHBI 1

90 Bo3zaeiictBue yenoseka Ha 6uochepy 1

91 AHTpOHOFeHHUOC Bo3ﬂel71CTBvHe Ha 1
PACTHTEIbHBIN U )KUBOTHBIA MUD

92 Oxpana npupoabl 1

93 OCHOBHbBIE IPUHIIMITBI YCTOHYUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpPaHEHHE OMOJIOTHIECKOTO 1
pasHooOpa3us 3emiu

95 Q§o6meHHe 1o TeMe «MUKPOIBOIIOIUS U 1
e€ pe3yIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLUS U 1
e€ pe3ysIbTaThD»

97 Oo6o06meHue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

98 O6o6menne no Teme «IIpoucxoxaenne 1
YeJI0BEKA — aHTPOIOT€HEe3»

99 O060061eHne 1o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOUICHUSAX OPTraHU3MOBY

100 Oo6o006menne no Teme «OpraHu3Msbl U cpenia 1
oOuTaHUS»

101 O606H1€HIE€ 1o TeMe «IKOJIOTHS BUJIOB U 1
TTOMYJISIITHI

102 O6o006menue no Teme «brocdepa — 1
r7100abHast IKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



