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Pabouasi nporpaMMa cocTaB/ieHA HA OCHOBE CJIeIYIONIUX TOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29 nekadpst 2012r. Ne273-d3 «O6 ob6pazoBanuu B Poccuiickoi
Denepanu» (C UISMEHEHUSIMH).

2. ITpuka3 MunucrepctBa npocsemieHus: Poccuiickoit @enepannu otl2.08.2022 Ne732 «O
BHECEHUU M3MEHEHUH B (hefiepalibHbIN TOCYAapCTBEHHBIA 00pa30BaTeNbHbIN CTaHAAPT
cpenHero o01ero oopa3zoBaHus, YTBEPKIAEHHBIN MprukazoM MUHUCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit @enepanuu ot 17mas 2012 Ne413.

3. ®epepanbHOTO TIEpPeUHS YYCOHWKOB, PEKOMEHIOBAHHBIX  (IOMYNICHHBIX) K
UCIIOJIb30BAHUIO TIPU  pealu3aluyd  HUMEIOLUX T[OCYJIapCTBEHHYIO  aKKPEAUTAILUIO
o0pa3zoBaTeIbHBIX MPOrpaMM HA4YaJabHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPEAHEro OOIIEro
o0pa3oBaHUsI OpPraHU3ANMIMH, OCYIIECTBISIONMIUMH 00pa30BATEIbHYIO JCSITEIBHOCTHY,
yTBEep)KAEHHOro Ipukazom MunucrepcrBa IIpocsemenus Poccuiickon dPepepauuu OT
21.09.2022.Ne  858(c wu3MeHeHusimu Tmipuka3 Munnpocsemenuss Poccum No347 ot
21.05.2024).

4. Yyeonoro miana MOY Cremacckoit COII umenu ['epost Coerckoro Coroza A.C.
['pummmnHa Ha 2024-2025 y4eOHbIN TO/], YTBEPKIACHHOT'O MPUKA30M TUPEKTOPA IIKOJIBI,
npuka3 Nel20 ot 02.09.2024;

5. Obpa3oBaTenbHOM porpaMMbl cpeaHero oomero odpazoBanus MOY Cremacckoit COILI
umenu ['epost Coserckoro Coroza A.C. I'pumnna

6. CII 2.4. 3648- 20 «CaHuTapHO- 3NHIEMHOJIOTHYECKUE TPEOOBAaHUS K OPraHU3alUiIM
BOCTIMTAHUS U 00y4YeHUs, OTAbIXa U 03A0POBIIEHUs aAeTel u Mmojoaexu» 28.09.2020 r

7. denepanbHO pabouel MporpaMMbl CpeHEro oo1ero oopazoBanus «buoaorus»
(yrmyOnennbiit ypoBens) misg 10-11 knaccoB oOpazoBaTenbHbIX opraHu3anuii. Mocksa -
2023 rogn.



MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yudeOHOMY mnpenmetry "buomorus" (maynee - OuoOJIOTHsI) HA YpPOBHE
cpenHero oOmiero oOpa3oBaHus pa3paboTaHa Ha ocHoOBe @DenepasbHOrO 3aKoHa OT
29.12.2012 No 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®Deneparuny, ®I'OC COO,
Konnenmuu npenomaBanusi ydebHoro mpenmera «buosorusi» u OCHOBHBIX MOJIOKEHUH
benepanbHOl paboyel MporpaMMbl BOCITUTAHUS.

VYyebnniii npenmer «buonorus» yriyonénnoro ypoBHs uzydeHus (10—11 xmaccer)
SBIIAETCA OJHUM U3 KOMIIOHEHTOB TMpeaMeTHOM obnactu «EcTecTBeHHO-Hay4YHbIE
npeameTsl». Cormacuo mnonoxkenusm PI'OC COO mpodunbHble ydeOHBIE NPEAMETHI,
n3y4yaeMble Ha yriayOJIEHHOM YpOBHE, SIBISIOTCA criocoOoM auddepeHiuanuy o0ydeHus: Ha
YPOBHE CpeHEro o0IIero oopa3oBaHus U MPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXY
OCHOBHBIM  OOIIMM, CpPEIHUM OOIIMM, CpEAHHUM NPOGEeCCUOHANBHBIM U  BBICIIUM
oOpazoBanneM. B TO ke Bpemsl Kaxablii M3 ATHX YYEOHBIX MPEIMETOB JOJKEH OBITh
OPUCHTUPOBAH Ha TMPUOPUTETHOE pelieHne o0pa3oBaTEIbHbIX, BOCIUTATEIbHBIX M
Pa3BUBAIOIIMX 3aJ1a4, CBSI3aHHBIX ¢ MpodopUeHTAIMEeH 00yJaroNIMXCd U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00J1acTH HAyIHOT'O 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, METUITMHOM,
HKOJIOTHEH, ICUXOJIOTUEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma 1o yueObHOMy mnpenmery "buonorus" naér mpencraBieHue O ILEIU U
3a/1auax u3ydeHus: yueoHoro npenmera «buonorus» Ha yriyOJ€HHOM YpOBHE, ONpeesieT
o0s3aTenbHOE (MHBAPUAHTHOE) TPEIMETHOE COJEpPKAHUE, €ro CTPYKTypUpPOBAHUE I10
pazgenaM M TeMaM, pAcHpEeleNeHHe IO KiaccaM, PEKOMEHIYET MOCIeA0BATEIbHOCTh
U3Yy4YeHHUsI Y4eOHOTOo Marepuaja ¢ y4éTOM MEKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3EH,
JIOTUKHM Y4eOHOro IMmpoliecca, BO3pacTHBIX 0COOEHHOCTEHN oOydaromuxcs. B mporpamme mo
OMONOTUY pearn30BaH TPHUHIMI MPEEMCTBEHHOCTH C W3y4Y€HHWEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 0011ero o0pazoBanus, Ogarogaps 4emy MpoCMaTpHBAETCSl HAIIPaBIEHHOCTh Ha
nocJieytoliee pa3BUTHE OMOJOTMYECKUX 3HAHUW, OPHUEHTHPOBAHHBIX Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, DKOJIOTMUECKOTO MBIIUICHUS, MPEICTABICHUNA O
30pOBOM 00pa3e KH3HU, HA BOCIUTaHHE OEPEKHOr0 OTHOLIEHUS K OKpY)KAroIIen
NpUpPOAHOU cpene. B mporpamMme mo OMONOrMM TakKe MOKa3aHbl BOZMOXHOCTH y4e€OHOTO
npeamera «buonorusi» B peanmzammu  TpeboBanuit dGI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM U TPEIMETHBIM pe3yibTaTaM oOOydYeHHs] U B
(GbOpMHUPOBAHNK OCHOBHBIX BHUOB y4e€OHO-TIO3HABATEIHHOW MESITEILHOCTH O00YYaroInuXCs
10 OCBOCHHUIO COJIepKaHUs OMOJIOTHYECKOro oOpa3oBaHUS HA YPOBHE CPEHEr0 OOIIero
oOpa3zoBaHUsl.

VYuebnbiii mpeamer «buomorus» Ha ypoBHE CpemHero oOmiero o0pa3oBaHUS
3aBepIIaeT OMOJIOrMueckoe oO0pa3oBaHHE B IIKOJIE W OPUEHTHPOBAH Ha pACIIMPEHHE U
yrayOjaeHue 3HaHUW O0O0ydarouuxcsi O JKMBOW MPHUPOJE, OCHOBAaX MOJEKYJISIPHOM U
KJIETOYHOM OHOJIOTMH, ASMOPHUOIOTUM U OHOJOTUM PpA3BUTHUS, TEHETUKH, CEJIEKIUH,
OMOTEXHOJIOTHHU, YBOJIFOIIMOHHOTO YICHHS M SKOJIOTHH.

Nzyuenune yuebHOr0 mpeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO
HAa TMOATOTOBKY OOYy4YalIIMUXCA K TMOCIEAYIOIIEeMY TOJYy4YeHHIO OHOJIOrMYeCcKOro
o0pa3oBaHUsl B By3aX M OpraHU3alMsIX CPEAHEro MNpodecCHOHANTBHOI0 00pa30BaHUS.
OCHOBY €ro cojep»aHusi COCTaBIIsI€T CUCTeMa OMOJIOTHYECKUX 3HAHUM, TTOMYYEHHBIX TPH



U3y4E€HUU OOYYalOIIMMUCS COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pa3/eioB OHMOJIIOTMU Ha
ypOBHE OCHOBHOTO o00mero oopazoBanusi, B 10-11 kiaccax 3T 3HAHUSA TMOJYyYarOT
pa3ButHe. Tak, pacuupensl U yriayOieHbl OMOJIOrMYeCKUe 3HaHUSI O PACTEHUSX, )KUBOTHBIX,
rpubax, OakTepusix, OpraHW3ME 4YeJIOBEeKa, OOIMMX 3aKOHOMEPHOCTSX O KHU3HH,
JIOTIOTHUTEIIPHO BKJIFOUCHBI OWOJIOTMYECKUE CBEACHHS MPUKIATHOTO U TOWCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCJEIYIOLIEro BbIOOpa
npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOrMuecKuX 3HAHUM ¢ COOTBETCTBYIOIIUMU
3HAHHSIMU, MMOJTYYEHHBIMU OOYYaIOIUMHUCS TPU U3Y4YeHUH (DU3UKHU, XUMHUU, reorpaduud u
MaTEeMAaTHKHU.

CrtpykTypa mporpaMmsl 1no ydeOHoMy mpeamery "buonorua" oTpaxkaer cUCTEMHO-
YPOBHEBBIN U IBOJIIOIMOHHBIN MOIXO0/IbI K U3ydeHuto ononoruu. CoriacHO UM, U3y4aroTCs
CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE i1 KUBBIX CHCTEM pPA3HOTO YPOBHS
OpTraHM3alMH, SBOJIOIUN OPraHMYECKOr0 MHpa Ha 3emiie, COXpaHEHHS OMOIOTHYECKOTO
pazHooOpa3zus ianeTsl. Tak, B 10 Ki1acce U3y4aroTcsi OCHOBbI MOJIEKYJISIPHOM U KJIETOYHOU
Ouonoruu, SMOPUOJIOTHH U OUMOJIOTMH Pa3BUTHS, T€HETUKHU U CEJIEKIIMH, OMOTEXHOJIIOTHH U
CUHTETUYECKON OHONIOTHH, aKTyalu3upYyIOTCS 3HaHUS OO0ydalImuxcs 10 OOTaHUKE,
300JI0TMH, aHaTOMHH, (GuU3MoNoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOJIOIMOHHOE
y4eHHUE, OCHOBBI SKOJIOTUHU U yueHHue 0 Ouocdepe.

VYyeOubiii npeamer «buonorus» mnpu3zBaH 00ECMEYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJOTUYECKUX TEOPUN W 3aKOHOB, WJIEH, MPUHIIMIIOB W TPABWI, JISKAIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, 3HAHUI O CTPOEHUH, MHOT000pa3uu u
O0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MonyJsiuu, OMoIeH03a, IKOCUCTEMBI, O BbLAAIOIIUXCS
HAyYHBIX JIOCTHXKEHUSX, COBPEMEHHBIX HCCIEAOBAHUSAX B OUOJOTHHU, MPHUKIATHBIX
acTmieKTax OMOJIOTHYecKuX 3HaAHWU. [[1s1 pa3BuTHs M OAIEp)KaHUS UHTEpeca 00yJaronuxcs
K OMONOrMM Hapsay CO 3HAYUTENbHBIM OOBEMOM TEOPETHYECKOrO MaTepuajia B
CoJlep)KaHUU TPOrpaMMbl MO OHOJOTMHM MPETYCMOTPEHO 3HAKOMCTBO C HCTOpHEH
CTAHOBJICHUSI M PAa3BUTHs TOW WM WHOW 00JIacTU OMOJIOTHHU, BKIIAJJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PElICHUE BAXKHEUITNX OMOIOTHYECKUX U 3KOJIOTHUYECKUX POOIIeM.

ens wn3yuenuss ywyeOHoro mnpenmera «buonorus» Ha yriayOJ€HHOM YpOBHE —
OBJIaJICHUE OOYYaAIOIIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHu3aluu
KUBBIX CHCTEM pPa3HOTO paHra M MPHOOpPETeHHE YMEHHM HCIOJb30BaTh ITH 3HAHUS B
¢opMupOBaHUN HHTEpeca K ONpeAeNEéHHOW o0nacTu NpoeCCHOHATBLHOU AESTEeIbHOCTH,
CBA3aHHOM ¢ Ouonoruei, Wi K BbIOOPY y4eOHOro 3aBelleHUs I MPOAOLKEHUS
OHOIOruYecKoro 00pa3oBaHMUs.

JlocTiokeHue 1enu u3ydeHusi ydeOHoro mpenmera «buomorusi» Ha yriayOonéHHOM
YPOBHE 00€CIEUNBAETCS PEMIEHUEM CIIEYIOIUX 3a0a4:

OCBOCHUE OOYYAIONIMMUCS CHUCTEMbl OWOJIOTMYECKMX 3HAHHM: 00 OCHOBHBIX
OMOJOrMYECKUX TEOPHUSAX, KOHIIEMIHUSAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSIX H
NpaBUJIaX, COCTABJISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MuUpa; O
CTPOCHHH, MHOT000pa3vu U OCOOCHHOCTSX OWOIIOTMYECKUX CHUCTEM (KIJIETKa, OpPTraHu3M,
MOMYJISAIMS, BUJI, OMOTeoleH03, Ouocdepa); O BBIIAIOIMIMXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH;



O3HAKOMJICHHE  OOyYalolmuxcsi C METOJaMH TIO3HAHUA KUBOW  MPUPOJIBI:
UCCIIEZIOBATEILCKUMUA METOJaMU  OMOJOTHYECKHX HAyK (MOJEKYISIpHOW U KIETOYHOU
ouosoruu, SMOPUOJIOTUN U OMOJIOTUN PA3BUTHSA, TCHETUKU U CENEKIINH, OMOTEXHOIOTUU U
CUHTETUYECKON OWOJIOTHHU, TAJICOHTOJIOTHH, SKOJOTHUH); METOJAMH CaMOCTOSTEIHLHOTO
MPOBEICHUS OWOJIOTMYECKUX HMCCIECIOBAHUN B JJaOopaTopuu W B Tpupone (HaOIroAcHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHNE);

OBJIaJIeHHE 00YYaIOUMUCSI YMEHUSIMU: CAMOCTOSTENIbHO HAXOIUTh, aHAJTU3UPOBATh U
UCIIONIb30BaTh  OWONOrMYecKyr0o  WHGOpMAIMIO;  TOJb30BAThCSI  OMOJIOTUYECKOMN
TEPMHUHOJIOTHEH M CHUMBOJMKOHN; YCTAHABIWBATH CBS3b MEXKAY Pa3BUTHEM OHOJIOTHH U
COLIMATBHO-PKOHOMUYECKUMHU U IKOJIOTUIECKUMHU MpOoOIeMaMH YeI0OBEYECTBA; OLICHUBATH
MOCJIEJICTBUS CBOEH JEATEIBHOCTH MO OTHOILIEHHIO K OKPY’KaIollel NPUPOIHON cpene,
COOCTBEHHOMY 3/10POBbIO U 3JI0POBBIO OKPYKAIOIIMX JIFOJI€H; 0OOCHOBBIBATh U COOIIOAATH
Mepbl TPOQPIIAKTUKH WH(PEKIIMOHHBIX 3a00JIeBaHUM, TpaBWIa TMOBEICHUS B MPUPOIC U
oOecrieyeHusi 0€30MaCHOCTH COOCTBEHHOW KU3HENEATEIBHOCTH B  YPE3BbIYANHBIX
CUTYyallMsIX TPUPOJHOTO M TEXHOTCHHOI'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbBIC
HAy4YHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCS HWHTEUIEKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH B
TIPOIIecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMHU U COBPEMEHHBIMH UCCIICIOBAHUSIMH B
OMOJIOruM, pelaeMbIMU €10 MpodJieMaMH, METO0JIOTHEeN OMOIOrHYecKOro UCCcie10BaHus,
MPOBEICHUS OKCIIEPUMEHTAIbHBIX HWCCIICNOBAHUM, PEIICHUS OWOJIOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OUOIOTUYECKUX 0OBEKTOB U TPOIIECCOB;

BOCTIMTAHUE Y 00YJArOIIMXCSl [ICHHOCTHOTO OTHOIIEHUS K KHBOW MPUPOJIE B IIEJIOM U
K OTACIbHBIM €€ O0beKTaM U SBICHHSIM; (OPMHUPOBAHHE IKOJIOTHUYECKOM, T€HETUYECKON
TPaMOTHOCTH, OOIIel KyJIbTypbl TIOBEICHHS B MPUPOJIC; WHTETPAMH €CTECTBEHHO-
Hay4HBIX 3HAHUU;

npuoOpeTeHue 00y4JaroImMUMHCs KOMITETEHTHOCTH B paloHaIbHOM
NPUPOIOIIONIB30BaHUN (COONIO/IEHHE TpaBUJI TOBEICHHUS B TPHUPOJAE, OXpPaHbl BHUJIOB,
IKOCHCTEM, OHuocdepbl), COXpaHEHHH COOCTBEHHOTO 3J0POBbSI M 3I0POBbSI OKPYKAIOIINX
monen (coOmroneHuss Mep npoduiakTUKy 3a0ojieBaHUM, oOecredeHue O0e30MacHOCTU
KU3ZHEJIEATETLHOCTH B UYPE3BhIUANHBIX CUTYAIUSX PUPOJAHOIO U TEXHOTEHHOT'O XapaKTepa)
HAa OCHOBE HCII0JIb30BaHUs OMOJIOTMYECKUX 3HAHUW U YMEHHI B TTOBCETHEBHOM KU3HH;

CO3/IaHHM€ YCIIOBUM i1 OCO3HAHHOTO BHIOOpA OOYYAIOIMIUMHCS WHIWBUIYATbHON
00pa30oBaTeIbHON TPAEKTOPHUM, CHOCOOCTBYIOUIEH MOCIENYIOMEMY MPOPECCHOHATIBHOMY
CaMOOIIPECIICHHUIO, B COOTBETCTBUU C MHJIUBHUYaIbHBIMH MHTEPECAMHU U MOTPEOHOCTIIMU
peruoHa.

OO1iee 4KMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriyOJIE€HHOM YPOBHE
cpeaHero oomiero oopaszoBanusi, cocraniser 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B
Henento), B 11 kimacce — 102 yaca (3 yaca B HeIeI0).

OT6op oOpraHu3aloOHHBIX (OPM, METOIOB H CPEACTB OOydYCHHS OHOJOTHHU
OCYIIECTBISIETCS C Yy4€TOM CHeuM(pUKH ero CoOAepKaHUs U HANpaBIEHHOCTH Ha
POJOJIKEHUE OHMOJIOrUIEeCKOT0 0o0pa3oBaHUS B OpTaHU3aIHAX CpeIHero
npodeccuoHaIbHOrO U BHICIIET0 00pa30oBaHUsl.



OO0s3aTenbHBIM  YCIIOBHEM TIpU OOy4YeHWH OHWOJIOTMHM Ha YIUIYOJIEHHOM YpPOBHE
SBIIICTCS TPOBEACHUE JIA0OPATOPHBIX H MpakTHUeckux pabor. Taxxke yuactue
00y4JaroIIuXcs B BBITTOJIHCHUH MTPOCKTHBIX M YUEOHO-HUCCIEA0BATEIILCKUX PaboT, TeMaTHKa
KOTOPBIX OMNpENENseTCs yYUTEIeM Ha OCHOBE HMEIONIMXCS MaTepUalibHO-TEXHUYECKHUX
PECYPCOB ¥ MECTHBIX TPUPOJIHBIX YCIOBUH.



COJEP XAHME OBYYEHUA
10 KVIACC

CopnepxaHue MpOrpaMMbl, BBIJICIIEHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrecranuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHnHast Onosiorusi — KOMIUIEKCHast Hayka. KpaTkast ucTopust pa3BUTHSL OMOJIOTHH.
buonorudeckue Hayku u uzydaemble UMM npoOiembl. DyHnaMeHTanbHbIE, PUKIAAHBIE U
MOMCKOBBIC HAYYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. Ilpodeccun, cBsa3aHHbie ¢ Ouonorueil. 3HauYeHHE OWMOJIOTHUM B MPAKTUYECKON
JNEATENIbHOCTH YEJIOBEKA: MEIAULHMHE, CEJIbCKOM XO3SKMCTBE, MPOMBIIUIEHHOCTH, OXpPaHE
PUPOJBI.

JdemoHcTpanumn

[Toptpersl: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V. I'apseii,
I'. Mennens, B. . Bepnanckuii, 1. I1. [Tanos, 1. 1. Meunukos, H. 1. Basuios, H. B.
Tumodeer-Pecosckuid, [x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupt u  cxembl: «CBsi3b OHOJOTMM € JOpYrUMU  Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U MX U3y4YeHHE

KuBbpie cucTeMbl Kak MpeaMerT u3ydeHuss Ouosiorud. CBONCTBA JKHUBBIX CHUCTEM:
€AUHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh U ULEJIOCTHOCTh, CJOXKHOCTb H
YHOOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3alMs, CaMOBOCIPOU3BEICHUE,
pa3ApaXKuMoOCThb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHHU OpraHu3allii KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHbIM, TKAHEBBIMN,
OpPraHU3MEHHbIN,  TOMYJSIIIUOHHO-BUJIOBOM,  SKOCHUCTEMHBIH  (OMOT€OlEHOTHYECKHU),
ounocdepnsrii. [Iporeccel, mpoucxoasmye B )KUBbIX cucTeMax. OCHOBHbBIE IPU3HAKH KUBOTO.
Kuznup kak Qopma cymiectBoBaHusi matepuu. Hayku, u3ydaroniue >KUBbIE CHCTEMBbI Ha
Pa3HBIX YPOBHSX OpPraHU3allUM.

N3yuenue xuBbix cuctem. Meronbl Ouonorndyeckoil Hayku. HaGmronenue, usmepenue,
DKCIEPUMEHT, CUCTEeMaTu3auus, MeTaaHanu3. [loHsaTMe O 3aBUCMMOW W HE3aBHUCUMOWU
nepeMeHHou. IlmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka runores. Hyiesas
runore3a. [lonarue BBHIOOPKU M €€ JTOCTOBEPHOCTh. Pa3zOpoc B OMOJIOTMYECKUX JIaHHBIX.
OleHKa J1OCTOBEPHOCTH MOJYYEHHBIX pPe3yabTaToOB. [IpHUUMHBI HCKa)KEHHSI PE3YyJbTATOB
3KcrepuMeHTa. [loHsATHE CTaATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupl U cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «BHOJIIOrMYECcCKHE CHUCTEMBIY,
«CBolicTBa JKHMBOW Marepun», «YPOBHH OpraHU3alUUd >KUBOM MNpUpoabl», «CTpoeHue
KUBOTHOM KJIETKN», «TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEIOBEUECKOI0 OPraHUu3May,
«buoreoiienosy, «buochepar, «MeToIbl U3YUEHUS KUBOU TPUPOIBI.

ObGopynoBanue: mnabopaTopHOe OO0OpYHOBaHHME JUJIi TPOBENCHUS HAONIOACHUM,
VU3MEPEHHM, IKCTIEPUMEHTOB.



IIpakTHyeckas padora «/crnonp30BaHUE Pa3IUYHBIX METOJIOB MPU U3YUYEHUH KUBBIX
CHUCTEM.

Tema 3. buoJsiorusi KieTku

Kietka — cTpykTypHO-GyHKIIMOHATBHAS €UHUIA KUBOTO. ICTOpHST OTKPBITHS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBI€ ITOJI0KEHUS COBPEMEHHOU KJIETOYHOU TEOPHH.

Metonbl MONEKYJISPHOM M KJIETOYHOM OMOJOrMHM: MUKPOCKOMUS, Xpomartorpadus,
anekTpodope3, MeTOA MEYEHBIX aromMoB, AuddepeHuanbHoe IeHTpUudyrupoBaHue,
KYJIbTUBUPOBAHHE KJIETOK. M3yuenue ukcupo8antuix kiemox. IACKTPOHHAST MUKPOCKOIIHS.
Konghokanvnaa mukpockonus. Bumanvnoe (npudsxcusnennoe) usyuenue Kiemox.

JdemoHcTpanuu

[Toptpetsl: P. T'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxeMbl: «CBETOBOM MHKPOCKOM, «IIEKTPOHHBIN MUKpOCKOn», «McTopus
Pa3BUTHUSL METOI0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPONPENapaThl PaCTUTENbHBIX, >KUBOTHBIX U
OaKTepHUaTbHBIX KJIETOK.

IIpakTuyeckas padora «/3yueHune MeTo/0B KJIE€TOUHOU Ouonoruu (xpomarorpadus,
anektpodopes, nuddepennumansuoe neHrpudyruporanue, [I1P)».

Tema 4. XumMmuueckasi OpraHu3anus KJICTKH

XUMHYECKHM COCTaB KJIETKHA. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHL. Bona u eé
pOJIb KaK pacTBOPUTENS, PEATE€HTA, YYACTUE B CTPYKTYPUPOBAHUH KIIETKH, TETUIOPETYJISAIIHH.
MuHepanbHbI€ BEIIECTBAa KJIETKH, UX OHOJOruueckas poib. Pojgb KaTHOHOB W aHHMOHOB B
KJIETKE.

Opranuyeckne  BelllecTBa  KJIETKU.  buonormyeckue — moiaumepsl.  benkwu.
AMUHOKHUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl OeKoBOUM Mosiekynbl. [lepBuuHas cTpykTypa
Oenka, menTUHas CBs3b. BTopuuHas, TpeTuuHas, YeTBEPTUUHAS CTPYKTYpHL. JleHaTyparusi.
CgoiictBa OenkoB. Knaccuduxanus 6enkoB. buonoruueckue ¢hyHkiuu 6enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuibl, AUCaXapubl, OJUTOCAXapyIbl U moiaucaxapuabl. OOt
IJIaH CTPOCHUS U (PUBMKO-XMMHUYECKHE CBOICTBA yrieBoJOB. buosorudeckue (QpyHKInuU
YTJIEBOJIOB.

Jlunuael.  TmapodunbHO-THApOdOOHBIE  cBoMicTBa.  Kriaccudukaruss — JTUIHIOB.
Tpurnunepunasl, GocPomunuasl, BOCKH, CTEpOHAbl. buonorndeckne (GyHKIUH JTUTHIOB.
OOuue cBoicTBAa OMOJIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHULIAEMOCTb.

Hyxkneunossie kucnotsl. JJHK u PHK. Ctpoenue HykinenHoBbIx KuciaoT. Hykieorubl.
[Mpunmun komruiementapuoctu. [IpaBmio Yapradhda. Crpykrypa JIHK — nBoiiHas criupaiis.
Mectonaxoxaenue u ouonornueckue pynkunu JJHK. Buast PHK. ®ynkuun PHK B knerke.

Ctpoenne Momekynbl AT®. Makpospruueckue cBsizu B  Moiekyie ATO.
buonornyeckue ¢pynkuun AT®. BoccTraHOBIEHHbIE MEPEHOCUUKHU, UX (DYHKIIMHA B KIIETKE.
Hpyeue nyxneosuompugocamor (HT®). CexenupoBanue [IHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorusi: OMoXumMudeckne 1 OMopu3nyecKre UCCIeOBaHUSl COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OuOMONEKyl. Mooderuposanue cmpykmypovl U @OYHKYUl



buomonekyn u ux komniekcos. Komnviomepnulii ouzatin u opeanuyeckuti cunmes OUOMONEKY
U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanun

[Toptpersr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep,
C. Ilpy3unep.

Junarpammbel:  «Pacnipenenenne XHMUYECKUX JJIEMEHTOB B HEXKHUBOM TMPHUPOJIEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOE.

Tabnuuel u cxembl: «llepuoanueckas TabauIla XUMUYECKUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABIY», «BemiectBa B cocTtaBe opraHu3moBy», «CTpOeHUE MOJIEKYJbl OenKay,
«CTpyKTYpBbl O€TKOBOM MONEKYNb», «CTpOCHHE MOJIEKYJ YTIIIEBOAOBY, «CTpOEHUE MOJIEKYII
TunuaoBy», «HyknenHoBbie KUCIOTh, «CTpoeHne MoJeKybl ATD».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000py10BaHuUE.

JlabopaTopHasi padoTa «OO0HapyXeHHE OCIIKOB C TTOMOIIBIO KAYSCTBECHHBIX PEAKITUI».

JlaGoparopnass pabora «/ccnemoBaHue HYKIEHMHOBBIX KHUCIOT, BBIJCIEHHBIX W3
KJIETOK Pa3JIM4YHbIX OPTraHU3MOB).

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tumsl KIETOK: dyKapruoTHdeckasi U nmpokapuorndeckasi. CTpyKTypHO-()YHKIIMOHATBHBIC
00pa3oBaHUs KJIETKHU.

Crpoenne mnpokapuoTudyeckod kierku. Kiierounass creHka OakTtepuid W apXeil.
Oco0eHHOCTH CTPOCHUS TeTepoTPOdHON 1 aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MecTo
U POJIb MIPOKAPUOT B OUOIEHO3AX.

Ctpoenne W (QYHKIMOHUPOBAHHUE JDYKApPUOTHUUECKOM KieTku. I[lnasmaTudeckas
MeMOpana (tuazmanemma). CTpykTypa Iuia3MaTUdeckod memOpaHbl. TpaHCHOpPT BEIIECTB
yepe3 IUIa3MaTHYEeCKyr0 MeMOpaHy: mnaccuBHbIN (nuddysus, obOneruénnas auddysus),
aKTUBHBIA (NIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcnopt). IlomynpoHunaemocts
MeMOpaHbl. Pabora HaTpui-KaJIMEBOro Hacoca. OJHIOIMTO3: IMUHOLMTO3, (arouuros.
Ox3omuto3. Kierounass crenka. CTtpykTypa W GYHKIMM KIETOYHOM CTEHKHM pacTeHUM,
rpudOB.

Hurommazma. [uto3omns. Llutockener. [IBmxenne nuromiazmbl. OpraHOUIbl KIETKH.
OnHomeMOpaHHbIE OpraHOMIbl KJIETKU: »dHaomasmatudeckas cerb (DIIC), ammapar
lonpmxu, nM30COMBI, UX CTpoeHHME H (PYHKIUU. B3auMoCBsA3b OJHOMEMOpPAHHBIX
opraHouioB KieTku. CTpoeHue rpaHyIsipHOrO peTUKyiyma. Mexanusm HanpasieHus 0enxkos
6 OJIIC. Cunre3 pacTBOopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [nmankuii
(arpaHyJsipHBIM) HSHAOIUIA3MAaTUYECKUM peTukyinyM. CekperopHas (QYHKIuUs anmnapara
lonsmxu. Moouguxayus 6enxos 6 annapame I onvoocu. Copmuposrka 6enkos 8 annapame
T'onvoorcu. TpaHncnopT BelIECTB B KJIeTKe. Bakyonu pacTUTENbHBIX KIETOK. KieTouHbIN COK.
Typrop.

[TonryaBTOHOMHBIE OpPTaHOMJIBI KJIETKU: MUTOXOHAPUM, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuil u niacmuo. Cumobuoeenes (K.C. Mepeacrkosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM MUTOXOHIApUN W Tutactuia. l[lepBuuHBbIC, BTOPUYHBIE W CIIOKHBIC TILIACTHIBI
(OTOCUHTE3UPYIOMINX DYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIJIACTHI BBICIIUX
pacTECHUM.



HememOpanusie opranounbl kietku CtpoeHMe W (QYHKIIMM HEMEMOpPaHHBIX
OpraHouJIoB KJeTkH. Pubocomsbl. Ilpomesxcymounvie ¢uramenmol. MuUKpo(UIaMEHTHI.
Axmunosvie  muxpogunamenmol.  MplllledHble  KIETKU. AKMuUHOBble  KOMNOHEHMbl
Hemblueunvlx kiemok. MukporpyOouku. Knerounsiit nentp. CTpoeHue U ABUKEHUE
KT'YTUKOB W pecHWYeK. Mukporpybouku  murormasmel.  Llentpuons.  Benxu,
accoyuuposantvle ¢ Mukpoguiamenmamu u Mmuxpompybouxamu. Momopnuvle oenxu.

Anpo. Obonouka siapa, XpOMaTUH, Kapuoria3ma, SIPBIIIKH, UX CTPOEHUE U (PYHKIUU.
Snepubiii  OenkoBbI  MaTpukc. [IpocTpaHCTBEHHOE  PACIHONOXKEHHE XPOMOCOM B
uHTephazHoOM siApe. IJyxpomamuu u 2emepoxpomamun. Belnku XpoMaThHa — THCTOHBI
Junamuxa sdepnou ob6onr0uku 6 mumose. foepnwiti mpancnopm.

Knerounbie BxitoueHus. CpaBHUTENbHAsA XapaKTEPUCTHKA KIETOK  3YKApUOT
(pacTUTEeNbHOM, JKUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

[Toptpersr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuupel 1 cxembl: «CTpoeHUE PYyKapUOTUYECKOM KieTKn», «CTpoeHue >KMBOTHOU
KIeTkn», «CTpOEHHE pacTUTENbHON KieTkn», «CTpoeHHEe MUTOXOHAPUN», <«SAapoy,
«CTpoeHne MPOKapHUOTUYECKON KIIETKH.

OOGopynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOMpENapaThl PaCTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTpenapaThl 0aKTepruaIbHbIX KJIETOK.

JlabopaTopHas padora «/3yueHre cTpOeHUs KIETOK Pa3IuYHbIX OPraHU3MOB.

IIpakTnuyeckas padora «3ydyeHne CBOWCTB KIETOYHON MEMOpaHBI.

JlabopaTtopnass pabora «lccienoBaHue IUIa3MONIM3a W JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIIETKaX».

IIpakTnueckass padora «l3yyeHue JBUIKEHHS LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BemiecTB M NpeBpalieHHe JHEPTUU B KJIETKe

AccumMmwiAnng U JUCCUMWIALINS — JABE CTOPOHBI MeTabonu3Ma. Tumel oOOMeHa BElIEeCTB:
aBTOTPOGMHBIN U TEeTepoTpOodHBINA. YyacTue KHUCIOpPOJa B OOMEHHBIX MpOIECcCax.
DHeprernueckoe obOecneueHre KieTku: mnpeBpauieHue AT® B OOMEHHBIX Mpoueccax.
DepMEeHTATUBHBIN XapaKkTep peakiuil KJIeTouHoro Merabonusma. GepMeHThl, X CTPOCHHUE,
cBoiicTBa U MexaHu3M jeictBua. Kodbepmentsl. Otnuuns pepMEeHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB. benku-akTUBAaTOpbl M OENKU-MHTUOUTOpPHI. 3aBUCHMOCTH CKOPOCTH
(epMEeHTaTUBHBIX PEaKLU OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBINI CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIU U
oxcueenHvlll omocunmes y 6axkmepui. Ceéemocobupaiowjue nueMenmvl U NUSMEHMNb
peaxkyuonHo2o yeumpa. Ponb xnoporutactoB B mpouecce (orocunreza. CBeroBas u
temHoBast pa3pl. Pomoodvixanue, Cz., Cs. u CAM-munvr pomocunmesa. I1poayKTUBHOCTD
dorocunTe3a. BiusHue paznuyHbIX (AKTOPOB HAa CKOpPOCTh (OTOCHHTE3a. 3HAUYEHUE
dboTocuHTE3A.

XemocuHTe3. PasHooOpa3zne OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUDUIIHPYIONTHE
OakTepuu,  KeJae300aKTepuHu, CepoOaKTepuu, BOAOPOAHBIE  OakTepuu. 3HAUYCHUE
XEMOCHUHTE3a.



AHa’poOHBIE opraHu3Mmbl. Buasl Opokenws. [IpomykTel OpoxeHUsT ©  UX
UCIIOJIb30BaHUE YEIOBEKOM. AHA3pOOHbBIE MUKPOOPTraHU3MbI KaK 00bEKThl OMOTEXHOJIOTUU U
BO30ynuTenu OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTanbl dHEpPreTudeckoro ooOMeHa. I[loaroToBUTENBHBIN ATarl.
['mukonu3 — 6ECKUCIOPOTHOE PACIICTICHUE TIIFOKO3HBI.

buomornueckoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHWe. Poillb MHTOXOHApHNA B
npoueccax —Ouonornyeckoro okucienusa. uxnudeckue peakuuu. OKHUCIHUTEIBHOE
dbochopunupoBanue. Iuepaus membpannozo epaouenma npomonos. Cunmes AT®: paboma
npomouuou ATD-cunmaszvl. IlpemmymiecTBa a’poOHOr0 MmMyTH OOMEHAa BEIIECTB TMEpes
aHa’pOOHBIM. DP(HEKTUBHOCTh YFHEPIETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, «IHEpPreTUYecKuii oOMen», «buocunre3 Oenkay,
«CtpoeHnue hepMeHTa, «XEeMOCHUHTE3Y.

OO6GopynoBaHne: CBETOBOM  MHKPOCKOM, 0OOpyJOBaHWE Il  IPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuass pabGora «/3ydyeHue KaTaIUTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
npUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHas padora «3yueHue QEepMEHTATUBHOTO PACHICTUICHHS TEPOKCUAA
BOJ0OpPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHnas paGora «CpaBHeHUe MPo1IecCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlabopaTtopnas pabora «CpaBHEHME NMPOIIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HacaeacrBenHass uH(popMauus 1 peaju3anus eé B KJIeTKe

Peakuun MatpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B  PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanusa HacinencTBeHHOW mH@popManuu. ['eHeTuueckuit Koja, ero
coiictBa. TpaHckpunuus — wmarpuudbld cuHre3 PHK. IlpuHuuner Ttpanckpunuiuu:
KOMILIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUUYHOCTh. (Co3pesaHue MampuiHbix
PHK 6 syxapuomuueckoti kiemxke. Hexooupyrowue PHK.

Tpancmsinus u e€ stansl. Yyactue TpancnopTHeix PHK B 6uocuntese 6enka. YcinoBus
ounocunTe3a Oenka. KogupoBanue amuHOKHUCIIOT. Ponb pubocom B 6nocunTese Oemka.

Cogpemennvie npedcmasnenus o cmpoenuu eenog. Opranusanys TeHoOMa y MPOKapuoT
U 3yKapuoT. Perymsiiusi akTUBHOCTU T€HOB y TipokapuoT. ['unoresa onepona (d. XKakoo, XK.
Mano). Monekynapuvie mexanusmovl dKcnpeccuu 2eHos8 y 3ykapuom. Ponb xpomamuna 6
peeynayuu  pabomsl 2enog. Perymnsaius OOMEHHBIX TpoleccoB B KkieTke. KieTouHbld
rOMEOCTa3.

Bupycol — HekneTouHble POpMbI KU3HU U O0JIUTraTHbIe mapa3utbl. CTpoOeHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaro. Kusznennwiil yuxn [JHK-codepacawux
supycos, PHK-cooepocawux eupycos, 6baxmepuogacos. QObpamuas mMpaHcKpunyus,
pesepmasza, unmezpasa.

Bupycubpie 3aboneBaHus 4YenoBeka, >XKMBOTHBIX, pacteHuii. CIINJ, COVID-19,
COILIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.



Buounpopmamuxa: ummeepayus u awmaiuz Ooavwiux maccueog  («bigdatay)
CMPYKMYPHBIX  Ouonocuueckux oaunvix. Hanomexnonoeuu 6 Ouonocuu u meouyune.
IIpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbros, /. 1. UBaHOBCKHIA.

Tabmuist u  cxembl: «buocuHre3 Oenka», «l'eHernueckuii koa», «Bupyco,
«bakrepuodaru».

IIpakTuyeckas padora «Co3naHne MOJIENIA BUPYCay.

Tema 8. ) KusHeHHBI UKJ KJIETKH

Kinerounslii 1muki, ero mepuoasl u perymsinusa. Matepdaza u muto3. OcobeHHOCTH
IpoLIeCCOB,  MpoTekaromux B  uHTepdasze. IloaroroBka KIETKM K  JICJICHHUIO.
[Ipecunrerndeckuii  (MMOCTMHUTOTHYECKUM), CHHTCTHMYECKHUH W  MMOCTCHHTETHYCCKHMA
(MpEeMUTOTHUYECKUI) TIEpUOAbl UHTEP(hA3HI.

Matpuuneiit  cunte3 JHK -  permmkamms. Ilpunouner  perumkanmu — JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CUHTE3, AHTHUNAPAJUIEIBHOCTh. MeEXaHU3M
pemukanmu - JIHK.  Xpomocombl. CtpoeHune xpomocoM. TemoMepbl U Tenomepasa.
XPpOMOCOMHBIN HAOOp KIETKHU — KapUOTHUI. JIUIIOUIHBIN U FarIOuIHbIN HAOOPEI XPOMOCOM.
['omonoruynbie XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Jenenue knetkn — Muto3. CTaguu MUTO3a U IPOUCXOIAIIME B HUX MPOLECCHI. THIIBI
murto3a. Kapuokunes u uurokunes. buonornueckoe 3HaueHUE MUATO3A.

Perynsinusa MutoTHueckoro mukia kietku. [Iporpammupyemasi KiieToyHas TubOelb —
arorTo3.

Knerounoe  sanpo, xpomocombl, GyHKIMOHAJIbHAs  TeHOMHKA.  Mexanusmul
npoaugepayuu, ougpepenyuposxu, cmapenus u cudenru kiemox. «L{ugposas knemrkay» —
buounpopmamuyeckue mooenu YHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpanuun

Tabmumpl 1 cxembl: «OKH3HEHHBIM MUK KISTKH», «MuTO03», «CTpoeHHEe XPOMOCOMY,
«Permnmukanusa JTHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MHUTO3 B KJIETKaxX KOpeIKa
JTyKay.

JlabopaTopHas padora «/3yueHre XxpoMOoCOM Ha TOTOBBIX MUKpOITpENapaTax.

JlabopaTtopnas padora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIIpEapaTax).

Tema 9. Ctpoenue u pyHKUMH OPraHU3MOB

buonoruueckoe paszHooOpaszue opraHu3MoB. OJIHOKJIETOUYHBIE, KOJIOHUAIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U JKU3HENEATEIIbHOCTH OJIHOKJIETOYHBIX OpPraHHU3MOB.
bakTepun, apxeu, OIHOKIETOUYHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH, APYTHE MPOTUCTHI.
KononunaneHbIe OpraHu3MBl.

B3auMoCBsa3p 4acTell MHOTOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl U CHUCTEMBI
opranoB. OpranusMm Kak eauHoe nenoe. ['omeocras.



Tkanu pactenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, TOKPOBHAS,
OpoBOJSLIAs, OCHOBHasA, MexaHuueckas. (OCOOEHHOCTH  CTpOE€HHs, (QPYHKUUH W
pPACIOJIOKEHUS TKAHEW B OpraHax paCTEHUM.

TkaHuM KUBOTHBIX UM 4Ye€JOBeKa. TUIBI KUBOTHBIX TKaHEW: HSOUTENHAIbHASA,
COEIMHUTENbHAs, MbIIlIeUHAas], HepBHAasA. OCOOEHHOCTU CTPOCHUS, PYHKIUN U PACTIOTOKEHUS
TKaHEH B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T€HEPATHBHBIE OpraHbl pacTeHUud. OpraHbl U CHUCTEMBI
OpPraHOB KUBOTHBIX U 4eJIOBeKA. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranu3MoB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHbii m BHyTpeHHUU ckeneT. CTpOEHHUE W THUIBI
COEIMHEHUS KOCTEM.

JIBu>keHue OpraHu3moB. JIBI)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOI'OKJIETOYHBIX PACTEHUM: TPONMU3MBI M HACTHUHU.
JIBrKEeHuEe MHOTOKJIIETOYHBIX J>KMBOTHBIX M YEJIOBEKAa: MbIlleyHas cuctema. Pediekc.
CkeneTHbI€ MBIIIIBI U UX padoTa.

IIntanue oprannsmos. IloryonieHne Boabl, yrieKUCIOro ra3a i MUHEPAJIbHBIX BEILIECTB
pacrennsiMu. [Iutanue KXUMBOTHBIX. BHYTPHIIOIOCTHOE M BHYTPUKIIETOYHOE IUILEBAPEHUE.
[Iuranue ITO3BOHOYHBIX KUBOTHBIX. Otaensl MULIEBAPUTEIBHOT O TpakTa.
[InmeBapuTenbHbIe Kenes3bl. [luneBapurenpHas cucTeMa 4yenoBeKa.

Jpixanue opranm3moB. [[pixanue pactenwmii. J[prxanwe xuBOTHBIX. [(uddy3us razos
yepe3 NoBepXHOCTh KieTkH. KoxkHoe apixanue. JlpIxatenbHas moBepXHOCTh. JKabepHoe u
NEroyHoe ApIXaHue. J[pIXaHWe TIO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE
YCIIO)KHEHUE CTPOCHHMS JIETKUX MO3BOHOYHBIX KUBOTHBIX. JIpIXaTelbHAsl CUCTEMA YETIOBEKA.
MexaHu3mM BEHTWISILUM JIETKUX Y NOTULN W  MJICKONUTAOIMX. Perynsuus JIbIxaHwus.
JIpixaTenbHble 00bEMBI.

TpaHcOpT BELIECTB y OPraHUM3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTEHHUU. TpaHCcHopT
BELECTB y KUBOTHBbIX. KpoBeHOCHass cucrema u €€ opransl. KpoBeHOCHas cucrema
NO3BOHOYHBIX XMBOTHBIX M 4enmoBeka. Cepale, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpAILIEHHUS. OBOJIOLUUOHHBIE YCIOKHEHHS CTPOEHUSI KpPOBEHOCHOH CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ peryisuusi.

Brinenenue y opranusmoB. BeiaeneHue y pacreHud. BblaeneHue y KMBOTHBIX.
CokparurenbHble Bakyonu. Opranbl BbiaeneHus. PunbTpanusi, cekpeuus U oOpaTHOE
BCAaChbIBaHME KaK MEXaHHM3Mbl pabOThl OpPraHoB BblaeneHUs. CBA3b TMOJOCTH Tela C
KPOBEHOCHOW W BBIICIUTENBHON CHCTEMaMU. BplielieHHEe y IMO3BOHOYHBIX KWUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHKIMoHUpoBaHue HePpoHa. OOpazoBaHME MOUYU Yy
YEJI0BEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
UUCTBl MPOCTEHIIMX. 3aliuTa y MHOTIOKJIETOYHbIX pacrteHuil. Kyrtukyma. Cpexacrtsa
ITACCUBHOW Y XUMHUYECKOU 3alUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M HMX MpPOM3BOAHBIC. 3aliuTa
opranuzma ot Oone3Hed. MMmyHHas cucrema 4enoBeka. KileTOUHBIA M T'yMOpaJibHBII
UMMYHUTET. BpoXnéHHbIH W TpUOOpEeTEHHBIM crneruduueckuii UMMyHUTET. Teopus
KJIOHAJIbHO-ceiekTuBHOro ummynutera (II. DOpmaux, @®. M. bepuer, C. Tonerasa).



BocnanurenbHple OTBETBl OpraHu3mMoB. Poib BpPOXKAEHHONO HMMMYHHUTETa B Pa3BUTHHU
CHUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMoCcTh W perynsdius y OpraHu3MoB. PazapaXuMoOCTh Yy OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PazipaxuMoCTh U peryisiuus y pacTeHuid. PocToBble BelecTBa U UX
3HAYCHHUE.

HepBnas cuctema u pedaekTopHasi peryisius y >KUBOTHBIX. HepBHasi cuctema u eé
OTZENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI Yy KMBOTHBIX. OTIENBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pednexkropHas ayra. besycnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopanibHasg peryisiuusa U SHIOKPUHHAsS CHCTEMA YXHMBOTHBIX U 4enoBeka. JKemnessl
SHJIOKPUHHOW CHUCTEMbl M HMX TOPMOHBI. JlelicTBME TOpMOHOB. B3anMOCBSI3b HEPBHOU U
OHJIOKPUHHOM cucTeM. [ unoraiamo-runodusapHasi cuctema.

JdeMoHCcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOUHbIE BOIOPOCITUY,
«baktepumn», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHUil», «CHCTEMBbl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTCHHI»,
«KopneBbie cuctembl», «CTpoeHue ctedmsn», «CTpoeHue JIMCTOBOM IUIACTHUHKUY, «TKaHU
KUBOTHBIX», «CKener uenoBekay, «llumeBapurenbHas cucreMay, «KpoBeHOCHas cucteMay,
«/IlpixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllleyHas cHCTEMay,
«BplgenurenbHasg — cUCTEMa»,  «JHJIOKPUHHAS  CHCTEMAy, «CTpoeHHE  MBIIIBIY,
«Ummynutery, «KuiiedHononocTHeie», «(Cxema mnuTaHusi pacTeHui», «KpoBEHOCHbIE
CUCTEMBbl TIO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHe IUIaHaApun»,
«BHyTpeHHee cTpoeHue M0XKIeBoro ueps», «HepBHas cuctema pwid», «HepBHas cucrema
narymkn», «HepBHas cucrema npecmsikarommxcs», «HepBHas cucrtema nruny, «HepBHas
cucTeMa miieKkonuTarmuxy, «HepBHas cucteMa uenoBekay, «Pediexcy.

OO6opynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpOMpenapaTbl  OJHOKJIETOYHBIX
OPraHu3MoOB, MHUKpPONpPENApaThl TKaHEW, PAKOBHMHBI MOJUIIOCKOB, KOJUICKIIMM HACEKOMBIX,
UTJIOKOXKUX, >KHUBBIE JK3EMIUISAPbl KOMHATHBIX pAaCTEHUM, repOdapuul pacTEHUU pa3HBIX
OT/EJIOB, BIAXHBIC MpPENaparbl KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIUHU
O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJlIOBEeKa, OO0OpyJOBaHHE JUIsl JEMOHCTpAlUU
MOYBEHHOTO W BO3AYIIHOTO THUTAHUS PACTEHUWH, pacHIeIUICHUS Kpaxmaia h OelIKOB IOJ
nerctBrueM (EepMEHTOB, OOOpYy/OBaHUE [Ji1 JAEMOHCTpAIlMUd OIbBITOB IO H3MEPEHUIO
KU3HEHHON EMKOCTH JETKUX, MEXAHM3Ma JbIXaTENbHbIX JIBUKEHUW, MOJEIHN TOJOBHOIO
MO3ra pa3jJnyHbIX KUBOTHBIX.

JlabopaTopHas padora «3yueHue TKaHEel pacTEHUI.

JlaGoparopHasi padora «3ydueHue TkaHel ) KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne opraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHNe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OPTraHM3MOB: Oecronoe (BKIIOYasi BEreTaTHBHOE) U TOJOBOE.
Buasl Gecnonoro pa3MHOKEHHUS: TOYKOBAHKE, CLIOPYIIAIUA, PparMeHTaIus, KJIOHUPOBAaHHUE.



[TonoBoe pasmHoxeHue. IlonoBbie KiIeTkH, WM rameTrsl. Meio3. Craguu menosa.
IloBenenne xpomocom B wMmenose. Kpoccunrosep. buosmormdecknii cMmbIC MeWo3a H
MOJIOBOTO Tpoiiecca. Meito3 U ero MecTo B dKU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszButue. l'ameroreHe3 y KUBOTHbIX. [lonoBbIE Keme3bl.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KJIeTOK. CriepMaroreHe3 u oorenes. CTpoeHHE MOIOBBIX
KJIETOK.

Om010TBOpEHNE U YMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTreHorenes.

NnauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOreHEe3). OMOPHONOTHS — HaykKa o
Pa3BUTHH OpraHU3MOB. Mopgoeenes — oona u3z enaenvix npodbaem smopuonocuu. Konyenyus
mopocenoe u moodenu mopgoeeneza. Ctaauu >MOpPHOTeHE3a XUBOTHBIX (Ha IpUMeEpe
asrymku). Jpobnenue. Tumbl apobnenus. /[lemepmunuposannoe u HeOepMUHUPOBAHHOE
Opobnenue. bnacmyna, munvl 6Onacmyn. OCOOSHHOCTH JPOOJICHUS MJICKOIMUTAIOMINX.
3apojpllieBble JTUCTKU (TacTpyssiius). 3akiajKka OpraHoB M TKAaHEH W3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOe BiIMsSHHME YacTel pa3BUBAIONIIErocs 3apojbliia (3MOpUOHANIbHAS
WHIYKLMS). 3akiajka IUIaHa CTPOCHHUS KUBOTHOIO KaK pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICHCTBHI TEHOB. BimsHue Ha SMOpPHOHANBHOE DPA3BUTHE PA3IMYHBIX (PAKTOPOB
OKPY’KAIOIIEH CPEBI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHblil nepuon. Ilpsmoe u Hempsimoe
pazButHe. PazButue ¢ meramopdo30M y OECIO3BOHOYHBIX W TTO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaYEHHE MNPAMOrO W HENPSIMOIO PAa3BUTHUSA, HX PACIHPOCTPAHECHUE B
npupoae. Tumbl pocTa >KUBOTHBIX. DakTOpbl PEryisiliMM POCTAa KMBOTHBIX M YEJIOBEKA.
Cranuu mocTAMOPUOHANIBHOTO PA3BUTHS y >KMBOTHBIX W 4enoBeka. [lepuonbl oHTOreHesa
yenoBeka. CTapeHne U CMepPTh Kak OMOJIOTHYECKUE TTPOIIECCHI.

Pa3smHoxeHne u pazButue pacteHuidl. 'ameropur u cnopodur. Meio3 B KU3HEHHOM
nukie pacteHuir. OOpazoBaHue crop B Iporecce Menosa. ['ameroreHes y pacTeHHi.
OmnonoTBOpEHHE U Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BOWHOE OIUIOJJOTBOPEHUE Y
IIBETKOBBIX pacTeHnii. O0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3mbl peryisiuu OHTON€HE3a Y PACTECHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersi: C. I'. HaBamun, X. [[Ineman.

Tabmumer u  cxembl:  «BereratuBHOe  pa3MHOXeHHE», «Tumbl  Gecrmosaoro
pasMHOXEHUs1»,  «Pa3MHOXEHME  XJIaMUJIOMOHAJIbI, «Pa3MHOXEHHE  3BIJICHBIY,
«PazmMHOkeHUE TUAPBDY, «Meno3», «XpoMmocoMbl», «I'amerorenes», «CTpoeHHE SIHIEKIETKN
u crnepmarto3zouga», «OCHOBHbIE CTAaJUM OHTOreHe3a», «lIpsmMoe W HempsiMoe pa3BUTHUEN,
«Pa3zBuTne Mmamckoro xyka», «Passutme capanum», «Pa3Burme nsrymku», «JlBoniHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «CTpOCHUE CEMSH OJTHOAOJBHBIX U JABYAOJIBHBIX
pactennii», <« KH3HEHHBIH LHUKI MOPCKOW KamycTb», <«OKW3HEHHBIA IMKI MXay,
«OKW3HEHHBIN IHKJII MAITIOPOTHUKAY, «KU3HEHHBIN IIUKIT COCHBIY.

O6opynoBaHue:  CBETOBOM  MHKPOCKOMN,  MHKpPOIIpEmapaThl  SHIIEKIETOK U
CIIEpMATO30UJI0B, MOJIEINb «[ MK pa3BUTHS JIATYIIKNA.

JlabopaTtopHass paGora «lI3ydyeHHe CTpPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENnapaTaxy.



IIpakTuyeckas padora «BbisgBiIeHHE TPU3HAKOB CXOJCTBA 3apOABIIIECH TO3BOHOUYHBIX
KABOTHBIX.

JlaGoparopHuasi pabora «CTpoeHHE OPraHOB PA3MHOMXEHHUS BBICIIIMX PACTEHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HU3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBJICHHSI U Pa3BUTHS TCHETUKU Kak Hayku. Paboter I'. Mennens, I'. ne
®puza, T. Moprana. Ponb oTedecTBEHHBIX y4€HBIX B pa3BUTUU reHeTuku. Padorsr H. K.
KonbnoBa, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyeHko,
H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TIOHSATHUS U CHUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIENIbHBIC TE€HBI, AJIbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIA W PELIECCUBHBIA NPU3HAK,
rOMO3UTr0Ta, T€TEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUIBI, TeHOTHII, (peHOTUI. OCHOBHBIE METO/IbI
T€HETHUKU: THOPUIOTOTUUECKUH, IIUTOIOTHYECKUH, MOJICKYJISIPHO-T€HETHICCKUM.

JdeMoHCcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabnuiel 1 cxeMbl: «MeToabl TeHETUKNY, «CXEeMbI CKPEITUBAHUS.

JlabopaTopHnas padora «/Ipo3oduia kak 00bEKT TEHETUYECKUX UCCIIEIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuniuBanue. I[lepBbiii 3akoH MeHnenss — 3aKOH €AMHOO0Opa3us
rudpu0B miepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akon MeHnzenst — 3aKkoH
pacuierieHuss Npu3HaKoB. lluTonormyeckue OCHOBBI MOHOTMOPUIHOTO CKpEIIUBAHMUS.
['unores3a yuCTOTHI raMeT.

AHanmmzupyroniee  ckpeuiuBanue.  [IpoMexyTOuHbId — XapakTep  HacleIOBaHUS.
Pacmernnienre npu3HakoB MpHU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBaHue. Tpetudl 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO
HaCJIeJ0BaHUs MPU3HAKOB. [[UTONOrnYecKkrue OCHOBBI TUTMOPUAHOTO CKPEIIUBAHUS.

CueruieHHOoe  HaclieoBaHwe mnpu3HakoB. PaGorel T. Moprana. CueruieHHOeE
HACJIEIOBAHWE T'€HOB, HAPYLICHUE CUCIUICHUS MEXJIYy TeHaMH. XPOMOCOMHas TEOpHs
HACJIECTBEHHOCTH.

['eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OIPEAEIEHUS M0Ja. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHblii MU reTeporaMeTHbld MoJl. I'eHeTndecKkas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBaHne npu3HaKoB, CLEIUVIEHHBIX C ITOJIOM.

['eHorun kak wnenoctHas cucreMa. [IneroTrponuss — MHOXKECTBEHHOE JIEMCTBUE TI'EHA.
MHOX€eCTBEHHBIN ajutenu3M. B3auMoaeincTBiue HealleNbHbIX T€HOB. KOMIIEMEHTapHOCTb.
Onucras. [lonumepus.

['eHeTndeckuil KOHTPOJIb PA3BUTUA PACTECHHM, MXUBOTHBIX W YEJIOBEKAa, a TaKke
(U3HOIOTMYECKUX TIPOILIECCOB, TMOBEICHUS M KOTHUTUBHBIX (yHKIUU. [‘eHeTnueckue
MEXaHU3Mbl CUMOHUOT€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — Mapa3uT» U «XO3IUH —
MUKpOOHOM». ['eHeTHyeckue acreKThl KOHTPOJS W HW3MEHEHHS HaCJeICTBEHHOU
uHGOpPMAITH B TIOKOJICHUSX KIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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



Tabmuer u cxemsl: «IlepBoiit 1 BTOpolt 3akoHbl MeHaens», « Tperuii 3akoH MeHaemns»,
«Ananusupymromee  ckpemuBanue», «Hemomnoe — nomuHupoBaHuE», — «CLEIUIEHHOE
HACJIeJIOBAaHUE TPU3HAKOB Yy JApo3odumibly, «l'eHeTuka monay, «Kapuorum uenoBekay,
«Kapuortun  apozodunsl», «Kapuotun  nrunb», «MHOXKECTBEHHBIH  ajUIeNIU3M»,
«B3anMoeCcTBUE TEHOBY.

O6opynoBaHue: MOZENb 711 JEMOHCTPALIUN 3aKOHOB €IMHO00pa3usi THOPUI0B MEPBOTO
NOKOJIEHUSI W PACIUIEIUIEHUS] MPU3HAKOB, MOZENb JJISl JEMOHCTPALUA 3aKOHA HE3aBUCHUMOIO
HACJIEIOBAHUs IIPU3HAKOB, MOJENb JUIl JEMOHCTpPAlUHUHM CUEIUIEHHOI'O HaCJEIOBAHUS
MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «/po3odunar.

IIpakTuyeckas padora «/3ydeHue pe3yJbTaTOB MOHOTMOPHUIHOIO CKPEIIMBAHUS Y
JPO30(UITBI.

IIpakTnueckass padora «/3yyeHue pe3ynbTaToB IUTHMOPUIAHOTO CKPEUIUBAHUS Y
TPO30(HITBI».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

BzaumopaeiictBue renorumna u cpeasl npu ¢popmupoBaHuu (peHorumna. M3MeHUHBOCTD
pu3HakoB. KadecTBEHHbIE M  KOJIMYECTBEHHBIC IIPU3HAKUW. Buabl W3MEHUYMBOCTH:
HEHACJIEJICTBEHHAS U HACIICICTBCHHASI.

MoaudukanroHHass ©3MEHYUBOCTb. Poiib cpebl B opMUpOBaHUN MOAU(PUKAITMOHHON
u3MeHurnBocTu. Hopma peakimu npusHaka. BapuannoHHusiil psa u BapuanmonHas kpusast (B.
Noranncen). CoiicTBa MOIU(DUKAITMOHHONW U3MEHYHBOCTH.

l'enoTunuueckass M3MEeHUYMBOCTh. (CBOMCTBAa T€HOTUIIMYECKOW W3MEHYMBOCTHU. Bujbl
FEHOTUITUYECKOM U3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIllHOHHASI.

KoMOuHaTrBHast ”3BMEHUMBOCTh. Meii03 1 MOJI0BOM MPOIECC — OCHOBAa KOMOMHATUBHOMN
W3MEHYMBOCTU. Poib KOMOWHATUBHON WM3MEHYMBOCTH B CO3JJaHUM TEHETHYECKOTO
pa3zHooOpa3us B Mpeaenax OJHOro BU/A.

MyTannoHHas W3MEHUYMBOCTh. BUIbl MyTaluii: T€HHbBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHblE U MHAYLHMPOBAHHBIE MYTAlMHU. SIIE€pHBIE M LUTOIUIA3MATHYECKUE MYTALIUH.
Comarnueckue W MojioBble MyTaluu. [IpuunHbl BOBHUKHOBEHUSI MyTalnii. MyTareHsl U Ux
BJIUSIHUE HA  OPraHu3Mbl. 3aKOHOMEPHOCTH  MYTAllMOHHOIO  MpoIecca. 3aKOoH
TOMOJIOTMUECKUX PsIIoB B HaciencTBeHHoM uaMmeHuuBocty (H.M. BaBuios). Buesnepnas
U3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onueenemura u dNUSEHOMUKA, PONb INUSEHEMUYECKUX (aKkmopos 6 HACIe008aHuU U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanun

[Toprpersr: I'. ne ®pus, B. Uoranncen, H. 1. Basunos.

Tabmuiet 1 cxembl: «Bumbl m3MeHUMBOCTHY, «MoaupuKanMOHHAS H3MEHIUBOCTHY,
«KoMOuHaThBHAsE HM3MEHUMBOCTBY», «Meito3», «OmiogoTrBopeHue», «l eHernueckue
3a0oseBaHus YernoBekay, «Buabl MyTauuiy.

OOGopynoBaHue: XKMBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PAcTEHUH, PUCYHKU
(pororpadum) KUBOTHBIX C PA3TMIHBIMU BUIAMU U3MEHUYUBOCTH.

JlabopaTtopunass paGora «lccienoBaHue 3aKOHOMEpPHOCTEW MOAMGDUKAIIMOHHON
n3MeHYnBOCTU. [locTpoeHne BapuallMOHHOT O psiia ¥ BApUAlMOHHON KPHUBOM».

IIpakTnuyeckas padora «Mytanuu y 1po30¢puibl (Ha TOTOBBIX MUKpPOIIPEnapaTax).



Tema 14. 'eHeTnKa YeI0BEeKa
Kapuotun uvenoseka. MexnyHapogHasi mporpaMma KMCCIIEIOBaHUSI T€HOMa 4eOBEKa.

MeTOJIBI N3Yy4YCHUA I'€HCTUKHU YCJIOBCKaA. FCHG&J’IOI‘I/I‘IGCKHIZ, 6JIH3HCIIOBBII>1,
HI/ITOFCHCTI/ILIGCKI/If/'I, l'IOHy.TDIHI/IOHHO-CT&THCTH‘IGCKI/Iﬁ, MOJ'IGKy.TI}IpHO-I‘CHGTI/ILIEECI(Hﬁ.
COBpeMeHHOe OonpcaciICHUcC I'CHOTHUIIA: ITOJIHOI'CHOMHOC CCKBCHHUPOBAHUC,

TeHOTUIIUPOBaHKE, B ToM yucie ¢ nomoinbsto [1[[P-ananu3a. HacinencrBennsie 3a00neBanus
yelioBeKa. ['eHHble M XpPOMOCOMHBbIE OOJie3HH uenoBeka. boje3Hu ¢ HacneiacTBEHHOU
PEAPACTON0KEHHOCTHIO. 3HAUEHUE MEIUIIMHCKOM F'€HETUKHU B IIPEIOTBPAILICHUH U JI€UYEHUN
reHeTUYeCKuX 3aboyieBaHMi  dYeloBeKa. MeIUKO-TeHETUYECKOe  KOHCYJIBTUPOBAHHUE.
CtBOonoBeIe KNETKU. [IOHATHE «TEHETUYECKOTO IPy3a». ITUUECKHE ACTIEKThI UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (paKTOpbl MOBHIIIIEHHOW YYBCTBUTEIHHOCTU YeJIOBEKA K (PU3NIECKOMY U
XMMHYECKOMY 3arpsi3HEHUIO OKpY’Karollen cpenpl. ['eHeTnyeckas mpeapacrosoKEHHOCTb
YEJIOBEKA K NATOJIOTHSAM.

JdemoHcTpanumn

Tabnuiel u cxemsl: «KapuoTun yenoBekay, «MeTo/Ibl H3y4eHHUsS] TEHETUKH YEIIOBEKay,
«['eneTnueckure 3a001€BaHUs YEIIOBEKA.

IIpakTuyeckas padora «COCTaBICHHUE U AHAIU3 POJIOCIOBHOMN».

Tema 15. Cesnexkuusi OpraHu3mMoB

JlomecTukanus U cenekuus. 3apoIeHUe CEeJIeKIUU U JoMecTukanuu. Ydyenue H. .
BaBunoBa o LleHTpax NpOMCXOXKIEHUS W MHOIrooOpas3usi KyJIbTYpHBIX pacTeHui. Pounb
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUM M MOpoA KUBOTHBIX. COpT, mopoaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PAIOB B HacieACTBeHHOW m3meHuuBocTd H. M. BaBunoBa, ero 3Hauenue
JUISL CEIICKITMOHHOM pabOoThI.

Metonbl  cenekuMoHHOM — paboThl.  McKyccTBeHHBId — OTOOp:  MAacCoBBIM M
WHIUBUAYAJIbHBIA. DTambl KOMOMHAIIMOHHOW cejleKiuu. VcnbiTaHue MPOU3BOAMUTENCH 10
notoMcTBy. OTOOp MO TEHOTUITY C MOMOIIBIO OIEHKH (EHOTHIA MOTOMCTBA M OTOOp MO
TE€HOTHUIly ¢ momouipto ananusa JJHK.

W cKkyCCTBEHHBI MYTareHe3 Kak METO]l CEJIEKIIMOHHOW paboThl. PaauaimoHHBI U
XUMUYECKUN MyTareHe3 KaK HCTOYHUK MYTallMi Yy KyJbTypHbIX (OpPM OpPraHU3MOB.
Hcnonp30BaHWEe T€HOMHOI'O PEIAKTHPOBAHUA M MeETOA0B pekomMOuMHaHTHBRIX JIHK s
MOJIyYE€HUS HCXOIHOTO MaTepurasa sl CEJICKIINH.

[lonyuenne mnonumionaoB. BHyTpuBHmoBas rubpuauzanus. bIU3KOPOICTBEHHOE
CKpeniuBanue, wii HHOpuauHr. HeponcTBeHHoe ckpelMBanue, uin ayTopuauur. ['ereposuc
u ero npuuuHbl. Mcnonmb3oBanue rerepo3uca B cenekuuu. OTaanéHHas THOpUIU3ALINS.
[Ipeongonenne Oecruiogusi MEXKBUAOBBIX THOPHUAOB. JIOCTHMXKEHHUSI CENEKIUH PACTEHHN U
KUBOTHBIX. «3€1E€HAs PeBONIOYULY.

CoxpaHeHue U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUNA M UX JTHKUX
ponuyer I CO3/IaHHsS HOBBIX COPTOB W THUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpagienue 2eHemudecKuMy pecypcamu CenbCKOX03AUCTNEEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 6 YENAX YAYUUIEHUS CYUeCmBYIoWux U CO30aHUs HOBbIX NOPOO,
JUHULL U KPOCCOB, 6 MOM HUCle C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anuil, nepedosvlx uoell U nepcneKmu8HbIX MexHoaA02Ul.



JdeMoHCcTpanuu

[Toptpersi: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenxo, II. I1. JIykpanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupel u cxembl: «lleHTpBl TPOUCXOXKIEHUS U MHOrooOpasus KyJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTHYECKUX PSAJIOB B HACJIEICTBEHHOW HU3MEHUYMBOCTHY», «MeTomabl
cenekuumy, «OTaanéHnas ruopuanzanusy», «Myrarenes».

JlabopaTtopnass padGora «/I3yueHne COpPTOB KyJIbTYPHBIX PpACTEHUH U MOPOJI
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METOJIOB CENEKI[MU PACTECHUI.

IIpakTuyeckas padora «[IpuBuBKa pacTEHUI».

Ikcekypeusi «OCHOBHBIE METObI U JIOCTHXKEHHSI CEJIEKIIMU PACTEHUM U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA YYaCTOK, B TEILIMYHOE
XO035IUCTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTrexHoJI0rus U CHHTeTHYeCKAasi OMOJIOT UL

OOBEKThI, UCMOIb3yEeMbIE B OMOTEXHOJIOTUU, — KJIETOYHBIE M TKaHEBbIE KYJIBTYpHI,
MUKPOOPTaHU3MbI, MX XapakTEepUCTUKA. TpaauliMoHHAs OUMOTEXHOJIOTHS: XJIEOOTEUEeHHE,
MOJTy4€HUE KHUCJIOMOJIOYHBIX TMPOAYKTOB, BUHOAEIHWE. MUKPOOMOIOTUYECKUA CHUHTE3.
OOBeKThl MHUKpPOOUONOrMYEeCKUX TexHonorui. IlpomsBoncTBo Oenika, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3maHnve TEXHOJIOTHMM W HMHCTPYMEHTOB IEJEHANPABICHHONO W3MEHEHUS U
KOHCTPYUPOBAHUs TE€HOMOB C LENbI0 MOJY4YEHUS OpPraHW3MOB M HMX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEYaIoIIecs: B IpUpoie OMOCUHTETUUECKUE MTYTH.

Knerounas nnHxeHepusi. MeToasl KyJIbTypbl KIETOK U TKAHEW pACTEHUN U KUBOTHBIX.
Kpuobanku. Comatuyeckas ruOpuan3aiys 1 COMaTHIecKuii amOpuorenes. Mcnonp3oBanne
raryiONJIOB B CEIIEKINM pACTEHUU. [lonyuenue moHokioHanvHblx anmumein. Mcnoavzoseanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX — aHmumen 6  meouyune.  VICKycCTBEHHOE
OIUIOOTBOpEHUE. PEKOHCTpYyKIMS SMUEKIETOK M KIOHMPOBAaHHUE KUBOTHBIX. Meron
TpaHCIUIAHTALUU  AJep KIETOK. Iexwonocuu  0300po6ieHus,  KYIbMUBUPOSAHUS U
MUKPOKAOHANLHO20 PAZMHOINCEHUS CeNbCKOXO3AUCNEEHHBIX KYAbMYP.

XpoMOcOoMHass U TE€HHas  WHXeHepus. VICKyCCTBEHHBII  CHUHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHaHTHeix JIHK. Cozdanue mpanceennvix  opeanuzmos.
JlocTrKeHusT W MNEPCHEKTHBbl XPOMOCOMHOM W TE€HHOW HWH)KEHEPHH. OJKOJOTMYECKHE H
ATUYECKHUE NPOOIEMbl TEHHOW UHKEHEPHUH.

Menuuuackue OuotrexHomoruu. Iloctrenomuas 1udposas wenunuua. [ILP-
JTUArHoCTHKa. MeTaboJIOMHBIN aHaln3, TEHOLIEHTPUYECKUN aHAIN3 TIPOTEeOMa YeIoBeKa s
OLICHKHM COCTOSIHUS €r0 340pOBbs. VCHonp30BaHNE CTBONOBBIX KJIETOK. TapreTHas Tepamnus
paka. 3D-OuouwmxeHepusi s pa3pabOTKM (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTUM, CO3[aHHUsI KOMIUIEKCHBIX TKaHEW COYETAHWEM TEXHOJOTHM TPEXMEPHOIO
OouornpuHTUHTA U ckaddoNIUHTA I PEIICHHS 334 EPCOHATU3UPOBAHHON METUITUHBI.

Co3gaHne BEKTOPHBIX BaKIMH C IETbI0 00eCHeUYeHUss KOMOMHMPOBAHHOW 3aIUTHI OT
Bo30ynuteneii OPBU, ycTaHoBieHHE MOJNEKYJISIPHBIX MEXaHU3MOB (PYHKIIMOHHPOBAHUS
PHK-conmepxamux BHUPYCOB, BBI3BIBAIOIIMX OCO00 OMacHble 3a00JieBaHUSI YelOBEKa WU
KABOTHBIX.



JdeMoHCcTpanuu

Tabmumet u  cxembl: «Mcmonp30BaHUE MHUKPOOPTaHW3MOB B MPOMBIIUIEHHOM
pOU3BOACTBEY, «Kierounas nHxkeHepus», «l eHHass HHKEHEPUS».

JlabopaTtopHnas paGora «/3yueHre 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «[lonyyeHre MOTOYHOKHUCIBIX TPOTYKTOBY.

IKeKypeusi «bHOTEXHOIOrUs — BaXKHENIIAsA MPOU3BOJUTENIbHAS CHJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xaenue U pasBUTHE IBOJTIOIUOHHBIX NPEACTABJIECHNI B 0M0JI0TMH

OpomonmonHas teopust Y. [apeuna. IlpeanochblikM BO3ZHUKHOBEHUS JIapBUHU3MA.
Kuznb u HayuyHas aesrenbHOCTh Y. JlapBuHAa.

JIBrxymue cuibl 3BofolMu BuaoB 1o Y. JlapBuHy (BBICOKAas HMHTEHCHUBHOCTH
Pa3MHOXEHUSI OPraHU3MOB, HACIEJCTBEHHAs M3MEHYMBOCTh, OOpbOa 3a CyIIeCTBOBaHHUE,
€CTECTBEHHBIN M UICKYCCTBEHHBIH OTOOD).

Odopmiierne cunterndeckor Tteopun HBomormu (CT3). HeirpansHas Teopus
sBomoMK. COBpEMEHHAsI HBOJIIOIMOHHAST OMOJOrvs. 3HAaYEHUE SBOIIOLMOHHON TEeopuu B
(bopMHUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpersr: Apucrorens, K. Jlunnen, X. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YUerBepuxos, 1. 1. [lImaneraysen, Ix. Xonaein, . K. benses.

Tabnuuel u cxembl: «Cucrema xuBoit pupozs! (o K. Jluanero)y», «JlecTHHIla KUBBIX
cymectB (o Jlamapky)», «MexanusMm (HoOpMUpOBaHHS TMPHUCIOCOOTICHUN Yy PACTCHHA U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsusa Y. Jlapsunay», «Haxonku
Y. JapBunay, «®@opMbl 00pbObI 3a cyliecTBoBaHue», «llopoasl romydeit», «MHoroodbpasue
KYJIbTYpHBIX (opM KamycTbl», «llopombl nOMamIHMX >KUBOTHBIX», «CxemMa oOpa3oBaHUsA
HOBbIX BuAOB (mo Y. JlapBuHy)», «(Cxema COOTHOUIECHUS JBUKYIIMX CHUJ HBOJIOLIUN»,
«OCHOBHBIE ITOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKpPOIBOIIOLHA U €€ pe3yJIbTATHI

[Tonynsiuusa Kak 37aeMeHTapHas eauHUIA 3BONOLUU. COBpPEMEHHBIE METOJbl OLEHKHU
TeHETHYECKOTO Pa3HOO0pa3us U CTPYKTYphI onyisinuii. 3mMenenne reHoGpoH 1a MOy IS
KaK 3JIEMEHTaApPHOE ABOJOLIMOHHOE SIBJICHHE. 3aKOH IT'€HETUYECKOro paBHoBecus k. Xapau,
B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (ABMIKYIIME CHJIBI) IBOJIONUU. MYyTaIlMOHHBIN MPOIIECC.
KoMOunatuBHass n3mMeHYHBOCTh. Jlpeiid reHoB — cirydaiiHbie HEHAIpPaBJIECHHBIC M3MEHEHUS
4acToOT ayuiened B momynsiuusix. IdPext ocHoBatens. Ighgexm OYmuliouHO20 20pPILILIKA.
CHudiceHue eenemuuecko2o pazHoobpasus: npudunsl u cieocmeus. Ilposenenue s¢hgpexma
opetigpa 2enos 6 Oorvwux u manvlx nonyaayusx. Mwurparuu. W3omsuus MOMyISIMil:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHBI 0TOOp — HampaBiomui (akTop 3BomoIuU. POpPMBI €CTECTBEHHOTO
otOopa: IBUXKYIIHKN, CTAOUTU3UPYIOITUH, pa3phiBatomui (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUAIBHOTO MOBEAEHUS )KUBOTHBIX.



[Ipucnoco0IeHHOCTh OPraHKW3MOB KakK pe3yJbTaT MHUKPOIBOMIOUUH. BO3HHMKHOBEHHE
OPUCIIOCOOJIEHH Yy  OpraHu3sMoB. ApoMopdo3bl H  uaumoazantauuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB: Mopdosoruueckue, GU3NOJIOrHYecKre, OMOXUMHUYECKUE,
noBegieHuYeckue. OTHOCUTEIBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BumooOpazoBanne kak pe3yiabTaT MUKPOIBOIIOIIHH.
M3onsiiust — ximoueBoil dakTop BupgooOpazoBaHus. IlyTh U cmocoObl BHI00Opa30BaHUS:
ajutonarpuyeckoe (reorpauyeckoe), CUMIATPUUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudpuau3anms). JmMTenbHOCTh IBOMIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOr0 pa3HOOOpa3usl.

Ponp sBonOnMOHHON OuonOorMM B pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUS
ounopazHooOpazus. MUKpPOIBOIIOIMS M KOIBOIIOLKS Mapa3uTOB M UX X03s5ieB. MeXaHU3MbI
dbopMupOBaHUS YCTOWYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdeMoHCcTpanuu

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTallMOHHAs M3MEHYUBOCTHY», «llomynsuoHHas CTPyKTypa
BHUJIa», «CxeMa mposBiIicHUs] 3akoHa Xapau—BaiHOepray, «/[BrmKyIiue CHIIBI SBOJIOIUN,
«DKOoNoruvecKas M30JSIUs MOy ceBaHCKON (openny, «['eorpaduaeckas U30IAIUS
JIUCTBEHHUIIbI CHOUPCKOW M JIMCTBEHHMIIBI JlaypcKoil», «llomyssiiuoHHbIE  BOJIHBI
YUCJIICHHOCTU XUIIHUKOB U XepTB», «CxeMa NeHCTBHSI €CTECTBEHHOTO 0TOOpay, «DopMbl
O0oprOBI 3a cymiecTBoBaHUEY», «HAyCcTpuanbHBIA MeNaHu3M», «KUBBIE HCKOMAEMBICY,
«IToKkpOBUTENHCTBEHHAS OKpAacKa KUBOTHBIX», «[Ipemynpexnaronias okpacka *KHUBOTHBIX»,
«DU3MOIOTUYECKUE  aJIalTaiuny, «IIpucnoco0aeHHOCTD OpraHu3MoB U eé
OTHOCUTENIBHOCTBY», «Kpurepuun Buna», «Bunbl-nBoHUKN», «CTPYKTypa BUIla B IPUPOIELY,
«Cmocobsr  BumooOpa3zoBanmsi», «l'eorpaduyeckoe BUA000pa3oBaHUE TPEX BHUJIOB
JaHBIIIEHY, «DKOIOrHYECKoe BUI000pa30oBaHue BUAOB CUHUIL, «[1OMUIIIONIBI pacTEHUI,
«KanycTHO-peeunbIit THOpUAY.

OO6opynoBanue: repoapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Yyuesia MTUIl U 3Bepel ¢
IpUMepaMH Pa3IUYHBIX MPUCTIOCOOIEHUH, Yydena NTHUI] U 3BEpei pa3HbIX BHUJIOB, TepOapun
pacteHuil OJIM3KUX BUIOB, 00PA30BABIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padoTa «BbIsBIIEeHME U3BMEHYMBOCTH Y 0COOEH OHOTO BUJIAY.

Jlabopatopnas pabora «lIpucnocoOneHuss OpPraHU3MOB W UX OTHOCHUTEIhHAS
11€71€CO00Pa3HOCThY.

JlabopaTtopHnas paGora «CpaBHeHHE BUIOB 11O MOP(HOIOTrHYECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIIOLMSA U €€ pe3yIbTaThl

Meroasl u3yueHuss MakposBodronuu. [lalieoHTONOrMYECKUE METOJbl HU3YyYEHUS
sBomroruu. [lepexomnpie GopMbl U HUITOTEHETUIECKHUE PSAIBI OPTAHU3MOB.

buoreorpaguueckue meronapl uzydeHus sBomounu. CpaBHeHue (iaopbl U (payHbI
MaTEpUKOB U OCTPOBOB. buoreorpaduueckue oonactu 3emiau. BUIbI-3HAEMUKH U PEITUKTHI.

OMOPHUOIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTUYECKHE METOIBI H3YUCHHUSI DBOJOIIHH.
I'eHeTnyeckre MeXaHU3MbI HBOIOIIMM OHTOI'E€HE3a U MOSIBJICHUS 3BOJIFOIIMOHHBIX HOBILECTB.
l'omonoruunbple ¥ aHAJOTMYHBbIE OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3MBI.
MornekynsipHO-TEeHETUYECKHEe, OMOXUMHUYECKHE W MaTEeMaTHYECKUE METOJbl HM3YyUCHUs



sBoMOIMHU. ['oMonornynbie TeHbl. COBpPEMEHHBIE METOJBI MOCTPOCHUS (DUITOTEHETHUYECKUX
NEPEBBEB.

XpOMOCOMHBIE MyTallMX U 3BOIIOLINS TEHOMOB.

O6mme 3akoHOMepHOCTH (TpaBwia) dBoJOUMH. [Ipunyun cmenvl  QyHKyuii.
HeobpartumocTs sBomomn. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB SBOJTIOIUH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. [ eKKeb.

Tabmuuet u  cxembl: «DumoreHeTHUeCKHil psj  JomIAgn», «APXEONTEPUKC,
«3Bepo3yoObie smepb», «Crerouedansi», «Punnopute», «CeMeHHBIE MamOPOTHUKIY,
«buoreorpaduueckre 30HbI 3emin», «lpeiid KoHTHHEHTOB», «PenukThl», «HauanbHble
CTaAuy SMOPUOHAILHOTO PAa3BUTHUA I[MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOrMYHBIE U
AQHAJIOTUYHBIE OpraHbly, «PyTUMEHTB», «ATaBU3MBIY), «XPOMOCOMHBIE HAOOPHI YETOBEKa U
muMnan3e», «l TaBHbIe HATIPaBICHUS IBOIOIUNY, «O0II1e 3aKOHOMEPHOCTH YBOJIFOITN.

OO6opynoBaHue: KOJUIEKLIUH, TepOapuu, MYJISKU HUCKONMAEMbIX OCTaTKOB OpPraHU3MOB,
MYJISIKM TOMOJIOTMYHBIX, aHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB M aTaBU3MOB, KOJUIEKIUN
HaCEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHe )KU3HHA HA 3emiie

HayuHble rumore3bl NPOUCXOXKIAEHUS XU3HU Ha 3emuie. AOHMOreHe3 W MaHCIEePMUs.
JloHay4HbI€ MPEACTaBICHUS O 3apOXKIACHUM >KU3HU (KpeauuoHu3M). ['umore3a mocTOsIHHOTO
caMo3apoXxJeHus Xu3Hu U e€ omnpoBepxkeHue onbitamu O. Peau, JI. Cnamnanuanm, JI.
[Tactepa. [IpoucxoxieHue >kM3HU U ACTPOOUOJIOT UL

OcHOBHBIE JTambl HeopraHuyeckod »sBomtouud. [lmanerapHas (reojorumyeckas)
ABONIIOIUS. XHMHYECKash JBOMONMSA. AOHOTE€HHBIM CHHTE3 OpPraHWYECKHUX BEUIECTB U3
Heopranndeckux. Oneir C. Muwmiepa u I'. FOpu. Obpa3oBanre moauMepoB U3 MOHOMEPOB.
KoanepBatnasa runoresa A. M. Onapuna, runore3a nepBudHoro OynboHa J[x. XomnzaeitHa,
reHetuueckas runoresa . Mémiepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V.
['un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ uszyuyeHus. Vckomaemble OpraHUYECKHUE OCTaTKHU.
I'eoxpononoruss u e€ wmeroapl. OTHOCUTENbHAas W a0COJIOTHAs T'€OXPOHOJIOTHS.
['eoxpoHONIOrMUEcKas MKana: 0HbI, IPbl, IEPUOABL, STIOXH.

HauvanbHble 3Tanel opranndyeckou 3Bosrolny. [1osBiIeHrE 1 3BOIIOLINS MTEPBBIX KIIETOK.
Opomonus Merabonu3ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbIE
OMOIUIEHKM Kak aHajor mepBbix Ha 3emse coobmiectB. Ctpomaronuthl. IIpokapuorsl u
JYKapHUOTHI.

[Tpoucxoxaenre 3ykapuoT (CUMOMOTeHEe3). DBOITIONMOHHOE MTPOUCX 0K ICHUE BUPYCOB.
[IponcxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHME OCHOBHBIX TPYyMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMH BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(]O3bl pacCTEHHIA.
Brixon pacrenuin Ha cymry. IlosiBieHHE CIOPOBBIX PAaCTEHUNW U 3aBOECBAHME MMHU CYIIIH.
Cemennbie pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tamnbl HBOJIONUU KUBOTHOrO MUpa. OCHOBHbIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuil B3pbIB — TMOSIBIEHHWE COBPEMEHHBIX TUIIOB. [lepBbie
XOpAOBBIC )KUBOTHBIE. JKW3HB B BO/Ie. DBOMIONNS TTO3BOHOUYHBIX. [Iponcxoxaenune ampuodmii



u pentuii. [IpoucxoxaeHne MiIeKOMUTAOMuUX 1 Ty, [IpuHiun kirodeBoro apomopdosa.
OcBoeHne 6€Cr03BOHOYHBIMU U TO3BOHOYHBIMHU KUBOTHBIMHU CYIIIU.

Pa3zButne xu3HM Ha 3emuie MO 3paM M NEPUOAAM: apXeH, MPOTEPO30il, NaJIco30MH,
Me3030M, KaiWHo30i. OOmas xapakTepUCTHKa KIMMaTa M TEOJOTMYECKUX MPOIECCOB.
[TossBmeHne W pacuBeT XapakTEePHBIX OPraHW3MOB. YTIe0oOpa3oBaHHE: €ro YCJIOBHS H
BIIMSIHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSL — YKOJIOTHYECKUE KPU3UCHI pouuioro. [IpuuuHel U cnencrBus
MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIN JKOJOTHYECKUH KpPU3UC, €ro OCOOEHHOCTH.
[IpoGnema coxpanenus 6uopaznoodpasus Ha 3emiie.

CoBpemeHHass cucTeMa opraHuyeckoro Mupa. IlpuHnunsl  kiaccuduxkanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: @. Penu, JI. Cnannannanu, JI. ITactep, M. 1. MeunukoB, A. U. Onapus,
Jx. Xonpenn, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmuipe! u cxemsl: «Cxema onbita @. Penny, «Cxema omnbita JI. Ilactepa o u3ydeHuto
caMo3apoXxaeHus )Xu3Hn», «Cxema onsita C. Mumnepa, I'. FOpu», «3Tamnbsl HeopraHmueckon
sBoionuny, «l'eoxpoHonornueckas mkanay, «HawyanpHble JTanbl  OPraHUYECKON
sBoMOIIMNY, «Cxema oOpa3oBaHUs SYKapuUOT MyTEM cuMOuoreHeszay, «Cucrema >KUBOU
npupoas»,  «CtpoeHue  Bupyca», «Apomopdo3bl  pacTeHuit»,  «PuHHOPUTHIY,
«OIHOKJIETOUHbIE BOOPOCIINY, «MHOTrOKJIETOUHbIE BOJOpOCIny, «Mxu», «[lanopoTHUKNY,
«l'onocemennble pacteHuss», «OpraHbl ILBETKOBBIX pacTeHun», «CxemMa pa3BUTHA
KUBOTHOT'O MHpay, «Apomopdo3bl KUBOTHBIX», «lIpocteiimue», «KuIeqyHOMOIOCTHEBIEY,
«[Inockue uepBu», «Unenucronoruey, «PbiObI», «3eMHOBOAHBIE», «lIpecMbIKarOIIMECs»,
«[Ituuey, «Mnekonuraromnmey, «Pa3BuTHE XU3HU B apXEUCKOU 3pe», «Pa3BuUTHE KHU3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHE XKU3HU B MANCO30MCKOU 3pe», «Pa3BUTHE KU3HH B
ME3030MCKON 3pe», «Pa3BuUTHE KU3HM B KAaMHO30MCKOW 3pe», «CoBpeMEeHHas CucTeMa
OPraHu4eCcKOro MUpa.

O6opynoBanue: repOapuu pacTEHUW PA3NTHYHBIX OTMENOB, KOJUIEKIIMA HACEKOMBIX,
BJIAKHBIE MPEMAPATHI KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJUIEKIIMU HUIITIOKOKHUX, CKEJIETHI
MO3BOHOYHBIX >KMBOTHBIX, Uyyesa MNTHUIl U 3BEPEH, KOJUICKIMM OKAMEHEIIOCTEH, IMOJE3HBIX
MCKOIIAEMBIX, MYJISIKM OPTaHHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHas jgabdoparopHas padora «MogenupoBanue onbiToB Muimepa—tOpu mno
M3YYEHHIO aOMOT€HHOI0 CUHTE3a OPraHUYECKUX COCTMHEHUI B IEpBUUHON aTMochepey.

JlabopaTtopnass padora «/3ydeHHME U OINMCAHHE HCKOIMAEMBIX OCTATKOB JIPEBHHUX
OpPraHu3MOB.

IlpakTuyeckas pabGora «/3ydeHue OCOOEHHOCTEW CTPOEHUSI PACTEHUU pPa3HbBIX
OTJAEJIOB.

IIpakTnueckass padora «M3yueHue O0COOCHHOCTEH CTPOEHUSI TO3BOHOYHBIX
KUBOTHBIX».

Tema S. [IpoucxoxkaeHue Yea0BeKa — AaHTPOIOIeHe3

Paznensl u 3anaun aHTpONoOaOrud. MeToibl aHTPOIIOJIOT U H.

CraHoBIIEHME TIPEACTABICHUI O MPOUCXOKIEHUU YEIOBEKa. PEIUrno3Hpie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.



CxoncTBO UenmoBeKa C KUBOTHBIMU. (CHUCTEMAaTHYECKOE TIOJIOKEHHUE 4YEeIOBEKa.
CBugeTenscTBa CXOJCTBA YEJIOBEKAa C JKUBOTHBIMHU: CPAaBHUTEIHHO-MOP(OIOTrHYECKUE,
sMOpuosiorudeckue, (pu3noIoro-OMOXuMHUYEcKre, MoBeneHueckrue. OTINYUS 4YelioBeKa OT
KUBOTHBIX. I[IpsAMOXOKJI€HHME M KOMIUIEKC CBS3aHHBIX C HUM MNpH3HAaKoB. Pa3Burue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIbHOW CUCTEMBI.

JBrxymue cwibl  ((akTopbl) AHTPONOreHe3a: OMOJOrMYECKHe, COLUAJIbHBIE.
CooTtHolieHne OMOIOTMYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHOBHBIE ~ CTaguM  aHTponoreHe3a. PaHHuWe  4eloBeKOOOpa3HbIe  00E3bsIHBI
(TPOKOHCYJIBI) U PaHHUE TIOHTUIBI — OOIIME TPENKU YeTOBEKOOOPAa3HBIX 00€3bsH U JIFOJICH.
ABCTpPAJIONIUTEKA — ABYHOTME MOPEAKH JHOJIe. UeloBEeK yMenblil, MEpBbIE M3TOTOBJIEHUS
opyaui Tpyaa. UenoBek NPsSMOXOSAIIMNA W TIEPBBIA BBIXO JIOJCH 3a mpeaensbl Adpuku.
UYenoBek renaenbO0eprckuii — OOMIMM MpegoK HeaHAEepTaIbCKOro dYelloBeKa M YelOBeKa
pazyMHOro. YesoBEeK HEaHIEpTaIbCKHM KakK BHJ JIFOJIEH XOJOJAHOrO KiIuMara. YenoBek
pa3yMHBId COBPEMEHHOIO THIMA, JECHHUCOBCKUM YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenervka u najieoreHOMHUKA.

DBOJIONUSI COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIN 0TOOp B MOMYJSIMAX YEIOBEKA.
Myranuonnsli iporiece u momumopdusm. [lomynsimoHHbIe BOTHBI, Ipeiid TeHOB, MUTPAITHS
U <« deKxT ocHOBATENS» B MOMYJISIIIUIX COBPEMEHHOT'O YEJIOBEKa.

YenoBeueckue packl. [lonarue o pace. bonbiue pacel: eBporeouHas (eBpasuiickas),
aBCTpaJlO-HErpouIHas (SKBATOpPHAIbHAsA), MOHIOJIOWIHAS (a3UaTCKO-aMepuKaHcKasi). Bpems
M TyTH pacCeleHHUs YeNoBeKa No IiaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITEILHOCTh pacu3Ma. [IpucmocoOJEHHOCTh YeIoBEeKa K Pa3HBIM  YCIOBHUAM
OKpyxarolen cpepl. Biausinue reorpaduueckoii cpenbl U peiida reHoB Ha MOPQOIOTHIO U
(U3HOIOTHIO YEIOBEKa.

MexaucuumminHapabie MeToAbl B (Gu3uyeckod (OMOIOrMYecKoil) aHTPOMOJIOTHHU.
DBOJIIOIIMOHHAST ~ AHTPOIOJOTUSl M MAJICOAHTPONOJIOTUSI  YEIOBEUECKUX OIS,
buocouuanbHble  MCCIENOBaHMUS MPUPOABI  4YenoBeka. McciemoBaHWe — KO3BOJIIOLUU
OMOJIOTUYECKOTO M COLMATTLHOTO B YEIIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeTOJbl aHTPONOJIOTHNY, «[ OJJOBHOH MO3r 4YeloBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBIY, «CKeNeT 4eloBeKa M CKeJIeT MUMIaH3e», «PyaumMeHTs u
aTaBU3MbI», «/[BMXKyIIME CHIBI AHTPOMOTE€HE3a», «IBOJIOIMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonutek», «YermoBek yMenblil», «UenoBek NOpIMOXOIAIIU», «Jl€eHUCOBCKUN
yenoBek» «Heanaepranbupsl», «KpoManboHIbl, «[Ipenku denoBeka», «ITambl 3BOIIOLUH
YEeI0BEKa», «Pachl yemoBeKay.

OOopynoBaHue: MyJSIKH OKAaMEHENOCTEH, TMPEIMETOB MaTEepUabHOW KYJIbTYPhI
NpEeaKOB ueloBeka, penpoaykiuu (dororpaduu) KapTuH ¢ MHQPOJIOTHYECKUMHU U
OMONEHCKUMH CIOKETaMU TPOUCXOXKIEHUS 4YeNloBeKa, (oTorpaguu HaXOIOK HCKOIMAEMbIX
OCTaTKOB YEJIOBEKAa, CKEJIET YENOBEKAa, MOJEIb Yepera 4YelOBEKa M uepena IIUMIIAH3E,
MOJIEIb KUCTH Y€JIOBEKA M KUCTH IIUMIAH3€, MOJIEIN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas paGora «M3yueHue OCOOCHHOCTEH CTPOCHMSI CKEJeTa YelOoBeKa,
CBSI3aHHBIX C TIPSIMOXOXKIECHUEM.



IIpakTuyeckas padora «/3yyeHue SKOJTOTMUYECKUX aJanTallil YeT0BEeKay.

Tema 6. DJxosormssi — Hayka O B3aMMOOTHOLIEHMSIX OPraHU3MOB H
HAIOPraHNU3MEHHBIX CUCTEM € OKpY:Kawole cpenoi

3apokneHue U pa3BUTHE dKojoruu B Tpynax A. ['ym6onpara, K. @. Pynwe, H. A.
CeepuoBa, J. I'ekkenst, A. Tencnu, B. H. Cykauéna. Pa3znensl u 3amaun sxonoruu. CBs3b
SKOJIOTUH C APYTUMU HAYKaMHU.

Mertonb! skonoruu. [lonessie HaOMIOIEHN. DKCIIEPUMEHTHI B 9KOJIOTUH: IPUPOIHbBIE U
naboparopHbie. MojaenupoBaHue B OKOJOTHMH. MOHUTOPUHT OKDPYXKAIOIICH Cpebl:
JIOKQJIBHBIN, PETUOHAIBHBIN U TJI00ATBHBIN.

3HaueHUE HKOJIOTMYECKUX 3HAHUU ISl YeJOBeKa. DKOJIOTMYECKOEe MUPOBO33PEHUE KaK
OCHOBa CBSI3€M uenoBeyecTBa C NpUPOAoH. POpMHpPOBAHUE HKOJOTMUECKON KYIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHMUS.

JdeMoHCcTpanuu

[Toptpersi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, J. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuiel u  cxembl: «Pasnmensl  skojgorum», «Meroabl skonorumy, «Cxema
MOHUTOPHUHTA OKPYXKAIOIIEH Cpeb».

JlaGoparopHasi padora «/3ydueHne METOI0B IKOJOTMYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpea OOUTAHUSA

Okojornyeckue (GakToOppl M 3aKOHOMEpPHOCTH wux JehctBus. Kiaccudukarms
JKOJIOTHYECKUX  (PAKTOpOB: abHOTHYECKHe, OHOTHYECKHE, aHTponoreHHele. OOume
3aKOHOMEPHOCTH JeHCTBUsI dKonornueckux ¢gakropos. [Ipasmino munumyma (K. Ilnpenrens,
1O. JIu6ux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AoGuotnueckue (aktopbl. CBeT Kak J3Koiormdeckuii Qaxrop. JleicTBue pasHbIX
YY4aCTKOB COJIHEYHOI'O CIEKTPa HAa OpPraHu3Mbl. OKOJOTMYECKHUE TPYMHIbl PACTEHUU W
YKUBOTHBIX MO OTHOLIEHUIO K cBeTy. CUrHanbHas poiib cBeTa. DOTONEpUOIU3M.

Temneparypa kak skosiorudeckuii ¢akrop. JleiicTBue temmeparypbl Ha OpPraHU3MBI.
[TolikminoTepMHbIE M TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBI.

BnaxHocTh Kak 3kosornueckuil gakrop. [Ipucnocobiienus pacTeHuil K MoaaepKaHuIo
BogHOrO Oamanca. Knmaccudukarus pacTeHU 1Mo OTHOmIEHWI0 K Boje. [IpucmocoOieHus
KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXKUMA.

Cpenpl oOuTaHUsI OPTaHU3MOB: BOJHAs, HA3€MHO-BO3/YIITHAs, MTOYBEHHAs], TTyOUHHAS
NOJIMOYBEHHAs, BHYTpHOpTraHu3MeHHas. OU3NKO-XUMHUYECKUE OCOOEHHOCTH Cpejl OOUTaHMS
opranu3MoB. [Ipucnoco06ienrsi OpraHnu3MoB K )KU3HH B Pa3HBIX CPeax.

buonorunueckue putmbl. BHemiHue u BHyTpeHHUE puUTMbl. CyTOYHBIE U TOJUYHBIE
putMbl. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCJIOBHH KU3HH.

Kuznennsie popmbl opranu3zmMoB. [lousTue o xu3HeHHol Gopme. JKuzHeHHbIE POPMBI
pacTeHHMil: JIepeBbs, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHUE TPABbI, OJHOJIETHUE TPaBBHI.
Xuznenusie QOpMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a’3poOMOHTHL. OCOOEHHOCTH
CTpO€HUs U 00pa3a KU3HHU.

buornueckue (daktopsl. Buubl OHOTHYECKHX B3aMMOJEHCTBUN: KOHKYpPEHIIMS,
XUIIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomeparusi, MyTyalu3M,



KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHM4YecTBO). Herpoduueckue B3anmMoaencTBUS
(Tonnueckue, dopuueckue, (adOpuueckue). 3HaUYCHUE OUMOTMYECKUX B3aUMOIEHUCTBUM st
CYIIIECTBOBAHMS OPTraHU3MOB B cpejie oouTanus. [I[pUHIIUT KOHKYPEHTHOTO UCKITFOUEHUSI.

JdemMoHcTpanuu

Tabmuiet w  cxembl:  «Okomoruyeckue  (GakTopbl», «CBETOBOM  CHEKTP»,
«IKOJIOTUYECKUE TPYMNIbl >KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJOTMUYECKAE ATANTAIIMN KUBOTHBIX),
«Cpenpl obutanusi opraHusMoB», «buonormdyeckue putmbly, <«KuzHeHHBIE (HOPMBI
pacteHuit», «KuzHeHHbIe (HOPMBI )KUBOTHBIX», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«Jkocuctema XBouHOro Jneca», «llemum mnuTanuay, «XumHUYECTBO», «llapazuTuzmy»,
«Konkypenuusy, «Cumonos», «KKoMmmeHcaauzm».

OO6opynoBanue: repbapuu pacTeHUH M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
Pa3IUYHBIX JKOJOTMUECKNX (DAKTOpOB, TepOapuu CBETONIOOMBBIX, TEHENMIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETOMIOOUBBIC, TEHEIIOOMBBIC U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, repbapud M KOJUIEKLIMU TEIIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHu#l, uyydela UTHUI[ W 3Bepel, repdapuu pacTEeHUH, OTHOCAIIUXCS K TUrpoduram,
kcepodutam, mMe3oduTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYMIN, KOJUICKIIMH >KUBOTHBIX,
oOUTarOUMX B pa3HbIX cpenax, repdapur W KOJJIGKIMM PACTeHUM U IKUBOTHBIX,
o0JafaronIMX 4YepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUN >KU3HH,
repOapuy U KOJUICKIIUU PACTECHUM W KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIHH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHasi paGora «BbIsBIeHHE MPHUCIIOCOOJICHUI OPraHU3MOB K BIIUSHHIO
CBETa.

JlaGopaTopHasi padora «BpbISBICHHE MNPUCTIOCOOJICHUN OPraHU3MOB K BIIHSHUIO
TEMIIEPATYPHI.

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxos10rus BUJI0B U NOMYJISIM A

DKOJIOTUYECKHE XapakTepucTuku mnonynsuuu. [lomynsiuust kak —Ouosnoruyeckas
cucrema. Posib HEOTHOPOHOCTH Cpelibl, (PU3MUECKUX 0apbepoB U OCOOECHHOCTEW OHOIOTHUU
BUJIOB B (JOPMUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYphI omysiiiuid. OCHOBHBIE MTOKA3aTeNn
NOMYJIAIUU: YUCIEHHOCTh, IJIOTHOCTh, BO3PAcTHAs W IOJIOBAsl CTPYKTYpa, POKIAEMOCTb,
PUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAITHSL.

DKOJIOrHYeCcKasi CTPYKTypa nomyiasiuud. OIeHKa YUCICHHOCTH MOMyJsiiuK. J(nHamuka
NONyJIAMU U €€ perysinusa. buoThueckuil noTeHuuan nonyisiquu. MojenupoBaHue
JUHAMHUKA Tonyssinuu. KpuBble pocTa YMCICHHOCTH momyisuuu. KpuBble BBLKHBAHUS.
Perynsinus 4uCI€HHOCTH MOMYJSIUNA: poOjb (PAKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUe cTparerun BUaoB (I- u K-ctparerun).

[TonsiTue 00 HKoJIOTMYECKOW HHUIEe BHaa. MecrooOutanue. MHOroMepHas MOJIEIb
skosiornyeckor Huimu J[x. M. Xatunncona. Pazmepsl sxonorndeckoit Hum. [loreHunansHas
U peayin30BaHHAas HUIIIY.

Bun kak cucrema nomyinsiui. Apeanbl BUAOB. Buabl U MX KU3HEHHBIE CTpPATErUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEACHHMS M MUIPALMKA JKMBOTHBIX. buHOIOrMYecKkue WHBa3UU
qy’KEPOIHBIX BUIOB.

JdemoHcTpanun
[Toprper: dx. Y. XaTunHCOH.
Ta0muibt " CXEMBI: «IKOJOTUYECKUE  XapaKTEPUCTUKHU INAIE 11120708

«IIpocTpaHcTBEHHasl CTPyKTypa momyasiuun», «Bo3pacTHble NUpPaMUIIBI TOMYJSIIMN»,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTUM 3€MJIM pa3JUYHbIMU OpraHuzmamm», «Mopenb
sKoJiorndeckor Humu Jx. M. XaTunHCoHa.

OO6opynoBanue: repdapuu pacTCHHM, KOJUICKITUN KUBOTHBIX.

JlabopaTopHuasi padora «[IpucnocobsieHus: CEMSH pacTEeHUHN K PaCCEICHUIO».

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOrmecTBa opranu3mMoB. broreHo3 u ero cTpykrypa. CBs3u MEXIy OpraHu3MamMu B
ouoIeHo3e.

Okocucrema kak oTkpbiTas cucteMa (A. Jx. Tencnu). dyHkuuoHanbHbIE OJIOKU
OpPraHU3MOB B 3KOCHCTEME: MPOAYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. AGHOTHYECKHE OJIOKH 3KOCHCTEeM. [10UBBI M MITBI B SKOCHCTEMAX.
KpyroBopot BelliecTB U MOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE TOKa3aTelIM HSKOCUCTEMBbI. buoMacca u TPOAYKIMSA. ODKOJIOTHYECKHUE
MUPAMUJIbl YUCEl, OMOMACCHI U YHEPTHUH.

Junamuka  sxocucmem.  Kamacmpoghuueckue — nepecmpouxiu. Dnykmyayuu.
Hanpasnennbie 3aKkOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOPUYHBIE
CYKIIECCUM M HMX MPUYUHBI. AHTPOINOrEeHHbIE BO3JIEMCTBUS Ha Ccykieccuu. KimmmakcHoe
coobuiecTBo. buopaszHoobpasue u MoiHOTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYUBOCTH
COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. DKOocUcmeMbl 03€p U peK. IKOcUcmembl MOpell U OKeaHos.
IKocucmemvl MyHOp, 71eCo8, CMeneli, NyCMmblHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. Arpo3skocucTtema. ArpoueHo3. Paznmuuua Mexay
AHTPOTIOT€HHBIMH M PUPOAHBIMU SKOCHUCTEMAMHU.

YpboskocucteMbl. OCHOBHbIE KOMIIOHEHTBI ypOosakocucteMm. lopoxackas ¢iaopa u
dayna. CuHaHTponuU3aIus TopoaAcKor ¢ayHbl. bromornueckoe u Xo3sUCTBEHHOE 3HAUCHUE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B
sKkocuctemax. Ponv xackaonoeo sghgexma u 6u006-30upukamopos (Kirouegvix 6udos8) 6
@yHKyuoHuposanuu skocucmem. llepeHOC HHEPrUM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJSALUNA UM DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JACHCTBUMN.

Mexanusmvl  6030eticmeusi  3a2psA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeTonoNorus MOHUTOPUHTA €CTeCTBEHHBIX
Y QHTPOTIOTEHHBIX YKOCHUCTEM.

JdemoHcTpanuu

[Toptper: A. JIx. Tencnu.



Tabmuiet u cxembl: «CTpyKTypa OHOIEHO3a», «IDKOCHUCTEMa HIUPOKOIUCTBEHHOTO
jgeca», «IJKOCHCTEMa XBOWHOro Jjeca», «DyHKIMOHAIbHBIE TPYIIbLI OPraHU3MOB B
skocuctemey», «KpyroBopor BemiecTB B 3Kkocucteme», «llemum mnwuranus (macrOuiHas,
JETpUTHAA)», «IKOJIIOTHUecKasi MUpaMuJia Yucen», « IKOJoruueckas mupamMmmuaa 6uomMaccol,
«JKonorudeckas nupamuaa sHepruny, «O0pazoBanue 0onotay, «llepBudHast cykieccus»,
«BoccraHoBiIeHHE Jieca Tocie MmoXxapay, «KOCUCTeEMa 03epay, «ArpoueHos», «Kpyrosopor
BEIIECTB U MOTOK SHEPTHH B arpoiieHose», «I[Ipumepsl ypOboskocucTeM».

OO6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMH HAaCEKOMBIX, Yydena ITHIl U 3BepeH,
repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnuyeckas padora «3ydyeHue u onucanue ypo0o3KOCHCTEMBIY.

Jlabopatopnas  padora  «M3yueHue  pazHOOOpa3usi  MEJIKUX  IOYBEHHBIX
YIEHUCTOHOTUX B PA3HBIX IKOCHCTEMAX.

IKCKypeusi « IKCKYpCHsl B TUITMYHBINA OUOTEoIIeH03 (B 1yOpaBy, Oepe3HsK, ebHUK, Ha
CYXOJI0JIbHBIM WJIM TOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYPCHUs B arpodKOCUCTEMY (HA MOJI€ UM B TEIUTMYHOE XO35HCTBO).

Tema 10. Buocdepa — riodajabHasi IKOCHCTEMA

buocdepa — obmernanerapuas 06omouka 3eMid, TIe CYIIECTBYET WIH CYIECTBOBAIA
*u3Hb. Pa3Butue mnpeacraBieHuit o Ouochepe B Tpymax . 3wocca. Yuenue B. U.
Bepnanckoro o 6uocdepe. Obmactu 6uochepsl u e€ coctas. XKupoe BemiecTBo 6uochepsl u
ero (yHKIIHH.

3aKOHOMEpPHOCTH  cyllecTBoBaHUA  Ouocdepbl. OcoOeHHOCTH  Ouocepbl  Kak
r00aIbHOM AKOcUCTeMBI. JJnHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliecTs
1 OMoreoxuMu4ecKue 1UKIb (yrieponaa, a3oTa). PuTtMuuHocTs sBineHuit B 6uocdepe.

3onanbHOCTh Ouocdepnl. [lonstue o Ouome. OCHOBHbIE OWMOMBI CYHIM: TYHApA,
XBOMHBIE Jieca, CMEIIAHHbIE W LIMPOKOJMCTBEHHBIC JieCa, CTENH, CAaBaHHBI, ITyCTBIHM,
TPOMUYECKUE JIeca, BBICOKOrOphsi. KilnMat, pacTUTENbHBIN U ) KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpyktypa W (QYHKIMS S>KMBBIX CHUCTEM, OIICHKA WX PECYpPCHOTO TNOTEHIHala |
onochepHbIX QYHKITHIA.

JdemoHcTpanuu

[Toptpersl: B. 1. Bepnaackuii, J. 3rocc.

Tabmuuer u cxemsl: «leochepsr 3emun», «KpyroBopor azora B HpPUPOIEH,
«KpyroBopot yriepona B npupojne», «KpyroBopor kuciopoaa B npupoae», «Kpyrosopor
BOJIbI B IIpUpoJe», «OCHOBHBIE OMOMBI cyliny, «KinuMarnyeckue nosica 3emiiny, «TyHpay,
«Tamira», «Cwmemannbii Jec», «llIupokonucTBeHHbId Jjec», «Crenb», «CaBaHHaR,
«TycTteiHay, « Tponuyeckuii Jiec.

OO6opynoBanue: repdapun pacTEHHUI pa3HBIX OMOMOB, KOJUICKITUHN )KHBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0OIIAA Cpeaa

DKOJIOTUYeCKHe KPU3MChl M WX NpuuuHbl. Bo3snaelicTBue dyenoBeka Ha Ouocdepy.
3arpsA3HeHne BO3AYWIHOM cpenbl. OXpaHa BO3ayXxa. 3arpsA3HeHHE BOJHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pazpymienne mnousbl. OxpaHa ITOYBEHHBIX peCypcoB. I3meHenue
KJIMMAaTa.

AHTpOIOreHHOE BO3JICMCTBHME Ha PACTUTENbHBIA W SKUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOIO M UBOTHOrO Mupa. OCHOBHbIE NPUHIUIIBI OXpaHbl npupoabl. KpacHbie



kauru. Ocobo oxpansembie npupognbie Tepputopun (OOIIT). boranmueckuwe caapl u
300J10TUYECKHUE MTAPKHU.

OCHOBHBIC MPUHIMUIBI  YCTOWYMBOTO pPAa3BUTHS  4YEJIOBEUECTBA M MPUPOIBI.
PanronanbHOE IPUPOAOIONB30BAHUE U COXPAaHEHNE OUOJIOTMYECKOT0 pa3HOOoOpa3us 3eMIIH.
OO6mue 3aKOHOMEPHOCTH  TJOOANBHBIX  JKOJOTHYECKUX  Kpu3ucoB. (OcobeHHOCTH
COBPEMEHHOI'0 KPU3KCa U €ro BEpOSTHBIC MTOCIEACTBHUSI.

Pa3BuTre METOAOB MOHUTOpPMHIA pPa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemubie ucciedosanusi nepexooa K pecypcocbepecaioujeil U KOHKYPEHMOCHOCOOHOU
oHepeemuke.  buonocuueckoe  pasnoobpazue  u  ob6uopecypcwvi.  Hayuonanvuoie
ungopmayuonnvie cucmemvl, obecneuusarowue O0OCMyn K UHGOpMayuu no COCMOSHUIO
omoenvbHulX 6ud08 u skocucmem. OCHOBbI KOpeaburumayuy 3KOCUCMeM U Cnocooos
b6opbbObBI ¢ buonospedcoeHuaMU. PekoHCmMpYKYus MOPCKUX U HA3EMHBIX DKOCUCTEM.

JdeMoHCcTpanuu

Tabmumpel U cxembl: <«3arpsisHeHue atMocdepbl», «3arpsisHeHUe Truapocheps,
«3arpsisHenue mouBbl», «llapHukoBblii 3ddekT», «Ocobo oxpaHseMble MPUPOJIHBIE
TeppuTopun», «Mojenu yrnpasiasieMoro Mupa.

O6opynoBanue: (ororpadbun OXpaHIEMBIX pACTEHUNW M JKUBOTHBIX KpacHOW KHUTH
Poccuniickoit @enepannn, KpacHoil KHATM peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMUBI 110 BUOJIOT'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUSI O0YyYarOIIUMUCS
IporpaMM CpeHEro o0IIero o0pa3oBaHus: TUIYHOCTHBIC, METAIIPEAMETHBIE U TIPEAMETHEIE.

B cTpykType TMYHOCTHBIX pPe3yJIbTaTOB OCBOSHUSI ITPOTrPAMMBbI 110 OWOJIOTUH BBIICIICHBI
CJIEIyIOLIME COCTaBIIAIOIIME: OCO3HAaHHE OOYYAIOIIMMUCA POCCHICKON TIpakIaHCKOU
UJCHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEIICHUIO,
Hanuyue momuéayuu K OOyUCHHIO OWOJIOTHHU, YeleHanpasienHoe pazéumue BHYTPEHHUX
yOSKICHUN JUYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M HCTOPHUYECKUX TPaTULIAM
pa3BUTHs OWOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  OOYUYAIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOEH JIESITEIBHOCTH ILIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMHU,
NPUCYIIIMMU  CHUCTEME  OHMOJIOTMYECKOro  OOpa3oBaHMsl,  Haiuyue  NPABOCO3HAHUS
IKOJIOTHYECKOUN KYIbTYPbI, CHOCOOHOCMU CMA8UMb TIETN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI NPOrpaMMbl MO OHOJOTMM JOCTUTAIOTCS B
€IUHCTBE y4eOHOW M BOCIUTATEIbHOU NESATEIHbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU
POCCUMCKMMHU  COLIMOKYJIBTYPHBIMHM,  HCTOPUYECKMMH W  JIYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MPaBUIaMU M HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT
poleccaM CaMOMO3HAHUSA, CAMOBOCIMTAHHUS M CaMOpPA3BUTHUS, PA3BUTUS BHYTPEHHEU
MO3UIMHU JINYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY W IIPABOIOPAJIKY, YEIOBEKY TpyJla U
CTapiieMy TOKOJICHUIO, B3aUMHOTO YBaXXKEHHUs, OEpPEeXHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJICAWIO U TPAJIUIIASIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepanuu, npupoae u
OKpYXKaroUIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUSI Y4yeOHOro mpeamera «buomorus» JOMKHBI
OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYaIOIIMXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEH TMO3UIMEN JIMYHOCTHA, CUCTEMOM LEHHOCTHBIX OPUEHTALNN, IO3UTUBHBIX
BHYTPEHHUX YOEXIEHUN, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO
00111eCTBa, paCIIMPEHUE KUZHEHHOTO OIbITA U ONBITA JACATEILHOCTH B MIPOLIECCE pea3aluu
OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TpaXJAAaHCKOW TMO3UIMKM OOYYaloIIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
IIPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBLHOCTH TMPU CO3JaHUM YUYEOHBIX
MIPOCKTOB, pENIEHWH YYEOHBIX M TIO3HABATEIIHLHBIX 3aJ]a4, BBHIMOJHEHUH OMOJIOTrHYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO TMO3WIIMIO IO OTHOIICHUIO K SBICHUSAM
COBPEMEHHOMU KU3HU U OOBSICHSTH €€;

YyMEHHUE YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBHS JIIOZIEH C pa3HbIMU YOSXKICHHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSIMU H
COLMAJIBHBIM TOJI0KEHHUEM;



TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHEHHS Y4EOHBIX,
MO3HABATEIBHBIX M HCCIEI0BATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO OTHOIIECHUS K MHEHHIO
OMIOHEHTOB MPHU 00CYKEHUH CIIOPHBIX BOIIPOCOB OMOIOTUUECKOTO COACPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh  POCCHUMCKOM  Tpa)KJAaHCKOM  WAEHTUYHOCTH, MaTPUOTHU3MA,
YBOKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH mepes PonuHOM, ropaocTy 3a CBOU
Kpaii, cBOI0 PoauHy, CBOM SI3bIK M KYJIbTYPY, IIPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO
Hapozaa Poccuuy;

IIEHHOCTHOE OTHOIIEHHWE K TPUPOJHOMY HACIEIUI0 U TMaMsITHUKAM MPUPOJBL,
JTOCTHKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUUCKMX YYEHBIX B CTAHOBIIEHUE WM Pa3BUTHE
OMONIOTMY, MOHUMAHMUS 3HA4YeHUs1 OMOJIOTUM B TO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO OOIIECTBA;

uaeiiHas  yOexkJAEHHOCTh, TOTOBHOCTh K CiIykeHHto U 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

OCO3HaHME JYXOBHBIX LIECHHOCTEN POCCUMCKOr0 HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OILIGHWBATh CHUTYallMl0 MW TPUHUMATh OCO3HAHHBIC  PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJ]a B IOCTPOCHUE YCTOMUYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JAaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATUS IEHHOCTEH CEMEWHOMW XHW3HU B COOTBETCTBUU C TPAAULHUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKIIFOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIIIECHUH;

MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICHUCTBUS KUBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHHUTAHHMS, (POPMHUPOBAHUS KYJbTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0JIarONmoJIy4ns:

NMOHUMAHHE M peaju3alus 3J0pOBOrO0 W 0Oe30macHOro obpa3a >KU3HU (310pPOBOE
nUTaHue, COOIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATUM
U OTIbIXa, perymsipHas Qu3nyeckass aKTHUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHE IIEHHOCTH TMPaBWI WHAWBUIYAIHHOTO W KOJUJIEKTHBHOI'O 0€30MacHOro
MOBEJICHUS B CUTyallUsAX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIIOIEH;

OCO3HAHHE TOCIEICTBUNA W HEMPUITHS BPEAHBIX MPUBBIYEK (YIMOTPEOICHUS aIKOTOJIA,
HApKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOII00HE;



FOTOBHOCTh K  AaKTHBHOW  JE€ITEIBHOCTH  TEXHOJOTMYECKOM M  COLMAJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSATD
TaKyo JACSTEIbHOCTb;

WHTEPEC K pa3iuuHbIM cepam npodeccroHambHOM AesITeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIA BBHIOOp Oyaymied mpodeccnn W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC
TUJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCer
KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

AKOJIOTMUECKHU 11€71eCO00pa3HOe OTHOIICHUE K MNPUPOJE KaK HCTOUYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUSI;

MOBBIIIEHNE YPOBHS SKOJOTMYECKOU KYJIBTYPhl: IPHUOOPETEHHE OMBITA TUTAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJICICTBUHN ISl OKPYKAIOUIEH CPEIbl;

OCO3HAHHUE TI100ATLHOI0 XapaKTepa IKOJIOTHYECKUX MPOOJIEM U TyTEH UX PEIICHHUS;

CIIOCOOHOCTh HCIIONB30BaTh NPHOOpPETaeMble MPH HM3YyUYEHUU OHOJOTUU 3HAHUS U
YMEHHUSI TIPU PEIICHUH TPOOJIEM, CBSA3aHHBIX C PAlMOHAIBHBIM IMPUPOJIONOIB30BAHUEM
(cobmtonieHre mpaBuil MOBEJAEHUS B IPUPO/JIE, HAMIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, IKOCHUCTEM, Ouochepsnl);

AKTUBHOE HENPUATUE ACHCTBHI, MPUHOCAIINX BPEA OKPYXAIOIIEH MPUPOTHON Cpene,
yMEHHUE MIPOTrHO3UPOBATH HEeOJIaronpusTHHIE HKOJIOTHYECKUE MOCJIEACTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NPENOTBPAIIATH UX;

HaJM4YUEe Pa3BUTOrO SKOJIOTHYECKOTO MBIIIJICHUS, SKOJOTMYECKON KYJIbTYpPbI, OIBITA
JNEATEbHOCTA HKOJOTMYECKON HAIPaBI€HHOCTH, YMEHHUS PYKOBOJCTBOBAaThCA HMH B
IIO3HABATENBHONW, KOMMYHUKATUBHOM W COLIMAJIBHOW IPAKTHUKE, TOTOBHOCTU K Y4YacTHIO B
MPAKTUYECKOMN AEATEIIbHOCTH 3KOJIOTHUYECKOW HATPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HAyKM U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUaiore KyJabTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE  SI3bIKOBOM M YHWTATEIbCKOM  KYyJIbTYpbl Kak CpeIcTBa
B3aUMOJECHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

MOHUMaHUe crenuPpuKu OMOJIOTUM KaK HAayKH, OCO3HaHUs €€ poiu B (HOpPMHUPOBAHUU
pallMOHAILHOT'O HAYyYHOrO MBIIUICHUS, CO3JIaHUM IEJIOCTHOTO TMPEJCTaBJICHUS 00
OKpYXalollleM MHUpE Kak O €IWHCTBE MPHUPOJbI, YeJOBEKa M O0OIecCTBa, B IO3HAHUU
IPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHMOJOTUM JJIsI COBPEMEHHON  LMBUIM3ALMU:
oOecrieueHUss HOBOTO YPOBHSI  pPa3BUTHS  MEIUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEeIIaTh PECypCHbIE MNPOOJIEMbl pPa3BUTHS YEJIOBEUYECTBA,
MOKCKA MyTEeH BBIXOJIA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM U 00ecrieueHus mepexoa K
YCTOMUYMBOMY PpPa3BUTHUIO, PALMOHAIIBHOMY HCHOJIb30BAHUIO MPUPOJHBIX PECYPCOB H
(GhopMUPOBAHUIO HOBBIX CTAHJIAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B TOJNYYEHHH OMOJOTMYECKMX 3HAHUW B IENSAX TMOBBIIICHUS
o0mel  KyJabTypbl, ©CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, KaK COCTaBHOM  YacTH
(GYHKITMOHATBPHONW TPAMOTHOCTH 00ydJaromuxcs, HOPMUPYEMOi pH U3y4eHUN OUOJIOTHH;



MOHWUMAaHUE CYIIHOCTH METOAOB TO3HAHUS, WCIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TOJydaeMble 3HAHUS I aHaW3a W OOBSICHCHWS SIBICHHUM
OKPYXKAIOIIEero MUpa M MPOMCXOISIINX B HEM M3MEHEHUH, YMEHHUE JieJlaTh 000CHOBaHHBIC
3aKJTIOYCHUS] HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIENIbI0 TMONYYCHHS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITETTLHO HCIIONIb30BaTh OMOJNOTHYECKUE 3HAHUS IS PEIIeHUs
npoOJIeM B peabHBIX JKU3HEHHBIX CUTYaIIUsX;

OCO3HaHHWE IEHHOCTH HAYYHOH JESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH MPOSKTHYIO
Y VICCJIETOBATEIBCKYIO MEATEIHbHOCTh HHIAUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BAHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHWUW MO OWOJIOTMH B COOTBETCTBUHM C J>KM3HCHHBIMHU
NOTPEOHOCTSAMH.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble Pe3yIbTaThl OCBOCHHS YIeOHOTO npeaMera «broaorusy BKITIOYaloT:
3HaUYMMBbIEe I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCITUTUTMHAPHBIS
(MEeXIpeaMEeTHBIC) OOIEHAYyYHbIE MOHSATHS, OTPAXKAIOUIHE IEIIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U crielu(puKy METOIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEPTHS, ABJICHUE, ITPOIECC, CUCTEMa, HayYHbIN (DAKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCIAEAOBaHUE, HAOIIOJIECHUE, H3MEpPEHUEe, DSKCIIEPUMEHT | Jpyrue);
YHUBEPCAJIbHBIC YUeOHBIC ICHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETY/ISITUBHEIC),
obecnieunBaromue (GopMupoBaHue (GYHKIIMOHAIBHONM T'PAMOTHOCTH U COIMAJIbHOU
KOMIIETEHIIUN OOYYarOIIMXCS;, CIMOCOOHOCTh OOYYaIONIUXCSl KCIOIb30BaTh OCBOCHHBIC
MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS ¥ YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B
II03HABATEIILHOW U COLMATIbHOM MPAKTHUKE.

B pesynbpraTe m3ydeHuss OMOJOrMM Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs Y
oOyuaromierocsi OyayT cOpMHpPOBAaHBI TMO3HABATENbHBIE YHUBEpPCAIbHBIC yUCOHBIC
NEHUCTBUSA, KOMMYHHKATHBHBIE YHUBEpPCAJIbHBIC ydYEOHBIC JCHCTBUS, PETYISATUBHBIC
YHUBEPCAIbHBIC YUEOHBIC ICHCTBHS, COBMECTHAS JICITCILHOCTD.

MeranpeaMeTHbie pe3ysIbTaThl OCBOSHHUS IPOTrpaMMBbI CPETHETO 00IIero oOpa3oBaHUS
JOJDKHBI OTPaKaTh:

OBJajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMU AeHCTBUSIMH:

1) 6azoBble JIOTHYECKHE IeiiCTBUSI:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJHW3UPOBATh MPOOJIEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHWM 3HAHWUN NPHUEMBI JIOTMYECKOTO MBINUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiacCUpUKAIUU, OOOOIINEHUS), PACKPhIBATh CMBICI OHUOJIOTHYECKHUX
NOHATHM (BBIACIATh WX XapaKTepHbIC TNPH3HAKH, YCTAHABIMBATH CBSI3U C JPYTUMH
MOHSITUSMHU );

OTIPEISNSITh e NEeATeIbHOCTH, 3aJaBas MapaMeTphl U KPUTEPUH WX JTOCTIDKCHHS,
COOTHOCHTBH PE3YJIbTAThI ICATEIIBHOCTH C TIOCTABJICHHBIMU 1ETISIMH;

UCIIOIh30BaTh OWOJIOTHYECKUE TOHATHS JJI1 OOBSICHEHHUS (PAKTOB W SIBJICHUN >KUBOMN
IPUPOJIBL;



CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, IO AaHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B pacCMAaTPUBACMBIX  SIBJICHUSX,
(hOpMyITMPOBATh BHIBOABI U 3AKITFOUCHUS;

NPUMEHSITH CXEMHO-MOJICNIbHBIC CPEICTBA JIJIS IPEICTABICHUS CYIIIECTBEHHBIX CBSI3EH U
OTHOIIEHUI B U3y4aeMbIX OMOJIIOTMYECKUX O0BEKTAX, a TAKXKE MPOTUBOPEUHI Pa3HOTO POJa,
BBISIBJICHHBIX B Pa3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IUIAaH PEIICHHWS NPOOJIEeMBI C Y4ETOM aHalW3a HWMEIOIIUXCS
MaTepHAJIbHBIX ¥ HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJIHTATOB IICIISIM,
OIICHUBATh PUCKH MOCIICICTBUN JACATEIHHOCTH;

KOOPJMHUPOBATh W BBIMONHATH Pa0dOTy B YCIOBHUSAX PEAIBHOI0, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIe0BaTeIbCKHE NeliCTBUS:

BIAJCTh HABBIKAMH  y4E€OHO-HCCIIEIOBATEIIbCKON W TMPOEKTHOW  JIeATEIbHOCTH,
HABBIKAMU Pa3pemIeHUs] MPOOJIEM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaAMOCTOSATEIHLHOMY
MIOWCKY METOJIOB pEIICHUS TMPAKTUYECKUX 3aJad, NPUMEHCHHIO Pa3IMYHBIX METOJIOB
TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JICATCILHOCTH IO TIOJYYCHHIO HOBOT'O 3HAHHS, €ro
WHTEpIpETaIid, MPeoOpPa30BaAHUIO U IPUMEHEHHUIO B YY€OHBIX CUTYallUsSIX, B TOM YHCIIE TIPU
CO3aHUH YIEOHBIX U COMMAIBHBIX MPOEKTOB;

dbopMHUpOBaT, HAYYHBIM THUIl MBINLJICHUS, BIAJAETh HAYYHOW TEPMHUHOJOTHUCH,
KJIFOUEBBIMU TTOHATUSIMHU U METOJIaMH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BATEIbHON JEATEINHHOCTU U
KU3HCHHBIX CUTYaIlUsX;

BBISIBIISITh TIPUYHMHHO-CJICICTBECHHBIC CBSI3W W aKTyaIM3UpOBaTh 3ajadvy, BBIJIBUTaTh
TUIOTE3y €€ peIICHUS, HaXOAUTh apryMEHTBI IS JOKa3aTelIbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHUS;

aHAIM3UPOBATHh TIONYYCHHBIC B XOJE PCIICHHUS 3aJaddl Pe3yJIbTaThl, KPUTUUECKU
OILICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHANIPABICHHBIM MOUCK MEPEHOCA CPENICTB U CIIOCOOOB NEHUCTBUS B
npoQeCCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWUS B I[IO3HABATCIBHYIO W TPAKTUYECKYI0 O0JacTH
KU3HENEATETbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJEH, INpeaiaraTh OPUTHHAJIBHBIC MOAXOABI M PEIICHHS, CTABUTH
pOOJIEMBI U 33J1a4H, JIONMYCKAIONIHe aIbTePHATHBHBIC PEIIICHHS.

3) pabora ¢ nuHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(POpMaIuu (TEKCTe y4eOHOTO mocoows,
HAyYHO-TIOMYJIAPHOM  JIUTEpaType, OWOJOTHYSCKHUX  CJIOBApSAX W CIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAIM3UPOBATh MH(OPMAIUIO Pa3IMYHBIX
BUIOB U GOpM TIPENCTaBICHUS, KPUTUYECKH OIEHHWBATh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTD;



(GopMynupoOBaTh 3ampoChl U MPUMEHATH pa3IUuHble METOJbI MpPHU MOUCKE U OTOOpE
ouonornueckon nHopmManu, HeOOXOAUMOM sl BBITIOJIHEHUST YUEOHBIX 3a/1a4;

IpUOOpPETaTh OMBIT UCIIOJIB30BAHUS UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCITOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOUpAaTh ONTUMAJIBHYIO (HOPMY MpENCTaBICHHUS OHOIOTHYECKON
uH(popmaluu (cxemsbl, rpaduKH, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KaueCTBE CpEACTBa IMpu paboTe ¢ OMOIOrMYecKou
uHbOopMaIMeil: TPUMEHSITh XUMUYECKUE, (PU3NUECKUE U MATEMATHUYECKUE 3HAKU U CUMBOJIBI,
dopmynbel, abOpeBUaTypy, HOMEHKJIATYPY, HCIOJIB30BaTh M MPEOOpa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISAHOCTH;

BJIAJCTh HABBIKAMHU PACIO3HABAHUS W 3alUTHl HHPOpMaluH, HHOOPMAIMOHHON
0€301acHOCTH JIUYHOCTH.

OBiaeHne YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU ACHCTBUSIMH:

1) ob1eHme:

OCYUIIECTBJISATh KOMMYHHKAIlUM BO BceX cdepax KHU3HHM, AaKTHUBHO Yy4acTBOBATH B
JUaiore WM JAUCKYCCHM IO CYIIECTBY OOCYyXJIaeMoil Tembl (yMEHHME 3aJaBaTh BOMNPOCHI,
BBICKa3bIBaTh CYKJIECHHS OTHOCHTEIIBHO BBINOJIHEHUS MpeIaraéMod 3ajJayd, Y4YUTHIBATb
UHTEPECHI U COrTaCOBAHHOCTD MO3UIIMM IPYTrUX YYACTHUKOB JUAIOra WIH JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAUYEHUE COLIMAJIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HMKHOBEHHS KOH(MIUKTHBIX CHUTyallMd, yMETh CMSr4aTh
KOH()JIUKTHI U BECTU NIEPETOBOPHI;

BJAJETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJICUCTBUS, IOHUMATh HAMEPEHUs
IPYruX JIOJEeH, TPOSBISTh YBOXKHUTEIBHOE OTHOLIEHHWE K COOECEIHUKY U B KOPPEKTHOM
dopme popMyTUpOBaTH CBOM BO3PAKECHUS;

pa3BEPHYTO U JIOTMUYHO M3Jararb CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeJbHOCTh:

NOHMMAaTh M HWCIOJIb30BaTh MPEUMYLIECTBA KOMAHJHOM W WHAMBUAYAIbHOH pabOTHI
IpU PEIICHUH OHOJOTMYECKON MTpoOJeMbl, 0OOOCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS
IpynnoBbIixX (OpM B3aUMOACHCTBUS NP PEIICHUU yU4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY U METOAbl COBMECTHBIX JIEHCTBUHN C YYETOM OOILIUX MHTEPECOB U
BO3MOXXHOCTEW Ka)KJI0r0 WIEHA KOJIJIEKTUBA;

NPUHUMATh €M COBMECTHOH JIE€SITEbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
NeNCTBUSA N0 €€ JOCTHUIXKEHHUIO: COCTABIATh IUIAH JEHCTBUM, paclpeAesiaTh poiid C YYETOM
MHEHHUH y4aCTHUKOB, 0OCYKJaTh pe3yJIbTaThl COBMECTHON paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa W KaXXJOr0 YYacTHUKAa KOMAaHIbl B OOIIWI
pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSM;

npenjaraTb HOBbI€ MPOEKTHI, OIIEHUBATH UJIEU C MO3ULMKA HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATErMYECKOE MOBEICHUE B PAa3JIMYHBIX CUTYALMSX,
NPOSBIIATH TBOPUECTBO U BOOOpaX)EHUE, ObITh MHUIIUATUBHBIM.

OgyajleHNe YHUBEPCAIbHBIMHU PeryJIsSTHBHBIMH 1eCTBUSIMMU:

1) camoopranu3anusi:



UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHUS NMPOOJEM M UX PEUICHUs B
KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUM 1I€JIEBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JEUCTBUAX M IOCTYNKAxX II0 OTHOLWIEHHUIO K YKUBOW NIPUPOJE, CBOEMY 3I0POBBIO U
310POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIIbHO OCYLIECTBIISATh MO3HABATENbHYIO A€ TEIbHOCTbD, BBISBIATH MPOOIEMBI,
CTaBUThb U (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHON [EATENbHOCTH U
KU3HECHHBIX CUTYaLUsX;

CaMOCTOAITEJIPHO COCTAaBJIATh IUIAH PELICHHUs MNpoOJIEMbl C YYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsaTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MIPEINOUTEHUl;

JieNIaTh OCO3HAHHBIA BBIOOP, APrYMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO LIMPOKOH S3PYIULMU B Pa3HBIX
00J1acTAX 3HAaHUM, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3yJILTATOB LENAM;

BJIAJETh HABBIKAMM IO3HABATEIBbHOM pEQIEKCHH KaK OCO3HaHUS COBEpLIAEMBIX
JNEUCTBUI W MBICIUTEIBHBIX IIPOIECCOB, UX PE3YyJbTAaTOB M OCHOBAaHWM, HCIOJIb30BATh
npuéMsl pedIeKCUH 711 OLEHKU CUTYallld, BBIOOpa BEPHOIO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHHUS I10 UX CHUKECHMUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

3) npunsiTHE Ce0NA M APYTrUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

NpHU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eJ0BeKa.

IPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHHS COJEpKaHus yueOHoro npeamera «buonorus» Ha
yriyOJIEHHOM ypOBHE OPUEHTHUPOBAaHbl Ha oOecrnedeHHue MNPOYUIBHOTO OO0y4YeHHs
oOyuaromuxcs Ononoruv. OHU BKIIIOYAIOT: crielduyeckue sl OM0I0TUM HayYHbIE 3HAHMS,
YMEHHUSI U CIOCOOBI JIEHCTBUI MO OCBOCHHUIO, MHTEPIIPETAIlMU U MPEoOpa30BaHUIO 3HAHUM,
BUJIbI JESATEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHMM M HMX MPUMEHEHUIO B PA3IUYHBIX
y4eOHbIX, a TakXKe€ B pEAJIbHBIX KU3HEHHBIX cuTyarusax. [IpenMerHble pe3ylbTaThl
IPE/ICTaBIICHBI MO T'0JIaM U3yUYEHUSI.

[IpenmerHbie pe3ynabTaThl OcBoeHUsI yueOHoro mpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(hOopMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OUOJIOTHUU B CUCTEME €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHHBI MUpA, B TIO3HAHUM 3aKOHOB MPHUPOJLI U



pelieHry TPoOJIeM pPAIMOHATBHOTO MPUPOJONOIB30BaHMS, O BKJIAAE POCCUMCKUX U
3apyOeXKHBIX YUYEHBIX B PA3BUTHE OMOJIOTUH;

BJIAJICHUE CUCTEMOM OMOJIOTrMYEeCKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIIOJIATaIoIINe
OMOJIOTUYECKME TEPMUHBI M TOHATHUS (BKU3HB, KJIETKAa, OpraHWU3M, METa0OJIU3M, TOMEOCTa3,
CaMOpEryJIsiliisg, CAMOBOCIIPOM3BEIECHNE, HACIEACTBEHHOCTb, HW3MEHYMBOCTh, POCT U
pazButue), Ouonorundeckue Teopuu (kierounas teopuss T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpomocoMHas Teopus HaciencrBeHHocTd T. Moprana), yuenust (H. Y. BaBunosa
— 0 UEeHTpax MHOroo0Opas3usi W TMPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHi), 3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO  TMOKOJICHUS, pACIICIUICHUS, UHUCTOTHI TaMeET,
HE3aBUCUMOro HacienoBanus [. MeHpaens, rOMOJOTMYECKUX PSJAOB B HACIEICTBEHHOU
u3menurBocty H. M. BaBunoBa), mpuHIUITIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJAMHU  HAy4YHOTrO IIO3HAHWS, UCIOJIb3YEMBIX B
OMOIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB (OMUCaHUE, M3MEpEeHHe, HabIoaeHuE,
AKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKK: BUPYCOB, KIETOK MPOKAPUOT U 3YKAPHUOT,
OJTHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCJIE OakTepui, TpuoOoOB,
pacTeHMi, >XUBOTHBIX U 4YEJIOBEKAa, CTPOCHMUSI OPraHOB M CHCTEM OpPraHOB pPACTCHUH,
KUBOTHBIX, YEJIOBEKa, NPOLECCOB KUZHEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHu3Max
pacTeHul, JKMUBOTHBIX M YENOBEKa, OHOJIOrMYECKUX TMPOIECCOB: OOMEHa BEIIEeCTB
(MeTabonu3M), MpeBpalleHHs SHEPTUH, OPOXKEHHsI, aBTOTPO(HOT0 U reTepoTpOPHOrO THUIIOB
nuTaHusi, POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Melo3a, raMeroreHesa, 3MOpHUOreHes’a,
MOCTAMOPUOHAJIBHOTO Pa3BUTHS, PA3MHOXKEHUS, UHIAUBUIAYAIHHOTO DPa3BUTHUSI OpraHU3Ma
(oHTOr€eHe3a), B3aUMOJICUCTBUS TEHOB, TE€TEPO31Ca, NCKYCCTBEHHOTI'O 0TOOPA;

YMEHHUE yCTAaHABJIMBATH B3aWUMOCBS3U MEXIY OPTaHOWIAMHU KIIETKH U WX (YHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M X (QYHKIUSIMH, MEXKIYy OpraHaMud M CHCTEeMaMu
OpraHOB y PAaCTECHMM, )KUBOTHBIX M Y€JIOBEKA U UX (PYHKIUSIMU, MEKIY CUCTEMaMU OPTaHOB
U uX (QYHKIUSIMH, MEXAYy 53TanmamMu OOMEHa BEIIECTB, dTalaMU KJIETOYHOIO ILHKJIAa U
KU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TanaMd SMOPUOHAJIBLHOIO Ppa3BUTHS, TEHOTUIIOM H
(deHoTunom, GeHOTUNoOM 1 PaKTopamu Cpeabl OOUTaAHMUS;

yYMEHHUE BBISBISATH OTJIMUUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE€ PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

yYMEHHUE UCTIOIB30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOIOTUIO
Y CUMBOJIMKY JUJISl JOKQ3aTeNbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHUE pellaTh OMOJOTMYECKHE 3aJauM, BBISBIATH MPUYMHHO-CIIEICTBEHHBIE CBSI3H
MEXITY HCCIEAYyeMbIMU OWOJIOTHYECKUMHU MPOIECCAaMU W SBIICHUSMH, JENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTUYECKUE padOThl, COONIOAATh MpaBUiia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATh HUX SKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynHpyst TIeb HWCCIEAOBAHMS, AaHATU3UPOBATH TIOMYYCHHBIE PE3yIbTaThl W JI€TaTh
BBIBOJIBI;

yMEHHUE Yy4acTBOBaTh B y4eOHO-UCCIEIOBATEILCKON paboOTe MO OMOIOTUU, IKOJIOTHH U
MEAUIMHE, TPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIIAThH
MOJIYYEHHBIE PE3YIbTAThl HA YUCHUYECKUX KOHPEPEHIUSAX;



YMEHHUE OIICHUBATh OSTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B 001acTH
OMOJIOTUM ¥ MEIUUMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANPABIEHHOE
U3MEHEHHE T'eHOMa U CO3/IaHh€ TPAHCTEHHbIX OPTaHU3MOB);

YyMEHHE  OCYIIECTBIATh OCO3HAHHBIA  BBIOOp Oynymeld  mpodeccruoHaIbHOMI
JESITEeNbHOCTA B 00JIACTU OMONOTHH, MEIUIMHBI, OMOTEXHOIIOTUH, BETEPHUHAPUH, CETHCKOTO
XO35MCTBA, MHUUIEBOM  IMPOMBIIUIEHHOCTH, VYIAyOdsTh  IO3HABAaTENbHBIA  WHTEpEC,
HaAIpaBJICHHBIA HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEW Mpodeccur U MNPOAOTIKEHUE
OMOJIOTMYECKOr0 00pa30BaHUsl B OpraHU3AIMIX CPEIHEro Mpo(ecCUOHATBLHOTO U BBICIIETO
oOpa3zoBaHusl.

[IpenmeTHble pe3yabTaThl OCBOEHHUs yueOHoro mpeamera «buonorus» B 11 knacce
JTOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (popMHpOBaHNHN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IO3HAHUHU 3aKOHOB
IPUPO/BI U PEIIEHUH SKOJIOTUYECKUX MPOOJIEM UETIOBEYECTBA, a TAKKE B PELLIEHUN BOIIPOCOB
PaAIMOHAIBHOT'O TPUPOJIOIONIBb30BaHUSA, U B (OPMHPOBAHUU IIEHHOCTHOT'O OTHOIIEHUS K
npupojie, o0IIeCTBY, YEIOBEKY, O BKJIa/€ POCCUHUCKHUX U 3apyOeXHBIX Y4EHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHY,

yYMEHUE BIAJIETh CUCTEMOW OMOJIOrMYECKUX 3HAHUI, KOTOpask BKIIIOYAET ONpeIeNICHUs U
NOHMMaHUE CYUIHOCTH OCHOBOIOJIAraloluX OWOJIOTMYECKUX TEPMUHOB U TOHATHH (BUZ,
IKocucTema, oOmocepa), Omonmornueckue Teopuu (dBomronmoHHas Tteopus Y. JlapBuHa,
CUHTETHYECKasi Teopus 3Boionun), yueHus (A. H. CeBeprioBa — 0 MyTsSX W HampaBIEHUSAX
sBomonnu, B.M. BepHajnckoro — o 6uocdepe), 3aKoHbl (T€HETHYECKOr0 paBHOBecHs J[xk.
Xapau u B. Baitn6epra, 3apogsimieBoro cxonacrsa K. M. bapa), npaBuna (munumyma lO.
JInbuxa, HSKOJOTMYECKOW THUpaMHUAbl IHEpruu), runoressl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHUE BIIaJIETh OCHOBHBIMH METOJaMH HAYYHOTO I1O3HAHMS, HCIOJIIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCAaHHE, U3MEPEHUE,
HaOII0IeHNE, YKCIIEPUMEHT), CIOCOOaMH BBISIBJICHHUS U OIEHKH aHTPOIIOIC€HHBIX U3MEHEHUN
B IIPUPOJIE;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU: BUIOB, OHMOIE€OLIEHO30B, SKOCHUCTEM U
ouochepsl, CTAOMIM3UPYIOMIETO, JBIKYIIET0O M Pa3phIBAIONIET0 €CTECTBEHHOTO OTOOpa,
aJUIONATPUYECKOTO0 U CUMIIATPUYECKOrO BHA000PA30BaHMs, BIUSHUS JBUXKYIIUX CHII
ABOJIIOLIMU HA T€HO(OH]I MONYJISALMH, PUCITOCOOJIEHHOCTH OPraHU3MOB K cpelle OOUTaHMs,
YepeqoBaHUsl HaIpaBiICHUI SBOJIOLMH, KPYroBOpPOTa BEIIECTB M IIOTOKAa SHEPrUU B
IKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3U MEXAY MPOLECCAMU 3BOJIOLHM, JABWKYIIUMU
CWJIAaMHM aHTPOINOreHe3a, KOMIIOHEHTAMM Pa3JIMYHBIX SKOCHUCTEM W MPUCHOCOOIEHUSIMHU K
HUM OpraHU3MOB;

YMEHHUE BBIABIATH OTIWYUTEIbHBIC TPHU3HAKH KUBBIX CHUCTEM, IMPHUCIOCOOJICHHOCTD
BUJOB K cCpene OOWTaHusA, aOMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€ OPraHu3MOB B COOOIIECTBAaX, aHTPONOT€HHBIX M3MEHEHUH B 3KOCHCTEMAaX
CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTUIO
U CHUMBOJIMKY JJIsl JIOKA3aTENbCTBA POJCTBA OPraHW3MOB Pa3HBIX CHUCTEMATHYECKHUX TPYMII,



B3aMMOCBSI3M OPTAaHU3MOB U Cpellbl OOUTaHUS, €IUHCTBA YEITOBEUYECKUX pac, HEOOXOIMMOCTH
COXpaHEHUS MHOTO00pa3us BUJIOB U DKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI U
YeJIOBEUYECTBA;

yMEHHUE peliaTh OMOJOTMYECKHE 3aJ]a4M, BBISBIATH MPUYMHHO-CIICCTBEHHBIC CBS3U
MEXITY HCCIEAYeMBIMUA OWOJIOTHYECKUMHU MPOIECCAMU W SBICHUSIMH, JCNaTh BBIBOIBI H
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOIHATH JA0OpATOPHBIE U MPAKTUUYECKUE padOThI, COOMIOAATh MpaBUiia Mpu
pabote ¢ yueOHBIM U 1abopaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIBUTATh THIIOTE3bI, MPOBEPITh HMX DKCIEPUMEHTAIBHBIMHA CPEICTBAMH,
dbopmynupysi 1eidb HMCCIEAOBaHUS, aHAIM3UPOBATh TOJYYEHHBIE pE3yNbTaThl U JenaTh
BBIBOJIBL;

yMEHHE Yy4acTBOBaTh B y4eOHO-HUCCIIEIOBATEIILCKON paboTe 1Mo OMOJIOruu, YKOJIOTHN U
MEAUITHE, TPOBOIUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, H MyOJIWIHO MPEACTABIISTH
MIOJTyYCHHBIC PE3YJIbTAThl HA YYEHUICCKUX KOHPEPEHITUSX;

yMEHHUE OIEHWBATh THIIOTE3bl M TEOPUM O TNPOUCXOXKJICHUW JKU3HU, 4YEIIOBEKa WU
YEJIOBEUECKHUX pac, O MPUYMHAX, TOCIEACTBUSAX U CIIOCO0aX MPEIOTBPAIICHHS TI00aTbHBIX
U3MEHEHUl B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OyyIIel mpodecCuoHaIbHON JeATeTbHOCTH B
00J1acTH OMOJIOTUH, YKOJIOTHH, TIPUPOIOTIOIH30BAHMS, METUIIMHBI, OMOTEXHOJIOTHH,
NICUXOJIOTUH, BETEPUHAPHUH, CETHCKOTI0 X035 MCTBA, MUIIEBON MPOMBIIIIIEHHOCTH, YIIIyOISTh
NI03HABATEJIbHBII HMHTEPEC, HAIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH
npodeccun u MPoI0JKEHNE OMOIOTMUECKOr0 00pa30BaHus B OpraHU3AIMIX CPEIHETO
npo¢eCCHOHATBLHOIO U BBICIIETO 00pa30BaHUsI.

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
HaumenoBanmue

Ne (undposbie)
pa3aesioB U TeM Konrtpoabubie | IlpakTHuyeckue
o0pa3oBaTe/ibHbIE

n/n Bcero
pecypcsl

NPOrpaMMsbl padoThI padoThbI

3apoKI€HUE U Pa3BUTHE
ABOJTIOIIMOHHBIX
MPEICTABICHUN B
Oononorun

MukposBoTIOIUS U €8
pe3yIbTaThI

14 1 2

MakponsBosronus u eé
pe3yabTaThl

ITpoucxoxaeHue u
4 pa3BUTHE )KU3HU Ha 15 1.5
3emie

IT
POUCXOXK/ICHHE 10 1 1

YCJIOBCKA —




aHTPOIIOTeHE3

DKoJorus — Hayka o
B3aMOOTHOLIEHUAX
OpPraHU3MOB H
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

0.5

Opranus3mel 1 cpena
oOuTaHus

1.5

DKOJIOTUSA BUIOB U
MIOIYJISIUNA

0.5

DKO0JIOTUSA COOOIIECTB.
DKOJIOTHYECKHUE
CUCTEMEI

12

0.5

10

buocdepa — rmodanbHas
IKOCHCTEMA

11

YenoBek U OKpyxaronias
cpena

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

7.5




