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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHOil paboueit mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO npodunbHbIE
yueOHbIEe TPEIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SBIISIOTCS CIIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 OJTUX Yy4eOHBIX TPEIMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME 1O pas3fellaM MW TEMaM, paclpenesieHne 10 Kjaccawm,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPAcCTHBIX OcoOeHHocTel oOywatomuxcs. B mporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C H3y4ye€HHUEM OHOJOTMH Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHHS, TMPEACTAaBICHUN O 3I0pOBOM 00pa3e >KU3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U MpPEIMETHBIM pe3ylbTaraM OOy4YeHHs H B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpeHEro o0Iero oopa3oBaHUs
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



pacuipenue u yriyOJieHHe 3HaHWM 00y4arolmuXxcsl O KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPDHOM M KJIETOYHOW OHMOJIOTHH, SMOPHOJIOrMHM W OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJIKI[UU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO HA TMOATOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOMEMY MOJIYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pa3oBanus. OCHOBY €ro CoIepKaHUsI COCTABIIAECT CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX pa3J/ieJIOB OMOJOTMH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpeHbl W YIIIyOJIeHbl OMONOTWYECKHE 3HAHUSA O PACTCHUSIX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOIb30BaTh KaK OPUEHTUPHI JIJISl MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TOAXOABl K W3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OHMOJIOTHH, 3MOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaIM3UPYIOTCS 3HAHUA OOYyYalolIMXCs MO OOTaHUKE, 300JI0THH,
anatomuu, (Qusnonoruu ueiaoBeka. B 11 kjacce wu3ydarOTCs 3BOJIIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
00y4arOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHIIUIIOB U MPABUI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOCHWUH, MHOTOOOpa3MM W OCOOCHHOCTAX KIETKH, OpraHW3Ma, TOIMYJISINH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OUOJIOTHH, MIPUKJIAAHBIX aCTIeKTaX OMOJIOTHYECKUX 3HAHUU. [[71s
pa3BUTUS U TOJAJEPKAHUS HMHTEpeca OOydaromuxcs K OWOJOTHM Hapsay co
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTMYECKUX U SKOJIOTUIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HaHUSA B (POPMHPOBAHUU MHTEpPECA K ONpENeNEHHON o0jacTu
npodeccuOHaIbHON JIeATEIbHOCTH, CBSI3aHHOM € Ouoyoruen, wiv K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend u3ydeHuss y4yeOHoro mpeamera «buomorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEUICHUEM CIEIYIOUIUX 3a0a4:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPABWIAX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHUHM, MHOT000pa3uu M OCOOEHHOCTSX OHOJIOTMYECKUX CcHUCTeM (KJIEeTKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYAIOMMXCA C METOJAMM [O3HAHUS >KMBOM IPUPOJIBIL:
UCCIIEIOBATEIbCKUMH  METOJAMU  OMOJOTMYECKMX HAyK (MOJEKYISIpHOW U
KJIETOYHOM OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TE€HETUKH W
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTUH, TaJCOHTOJIOTHUH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBENEHUS  OMOJOrMYECKHX
ucciefoBaHuii B Jylabopatopun U B npupoae (HaONIOAeHUE, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJIOTUYECKONM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-3KOHOMUYECKHUMU M  IKOJIOTHYECKUMHU
npo0JieMaMH YE€JIOBEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH IEATEIBHOCTH IIO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYKAIOIIUX  JIOAeH; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a00JeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KXU3HEIEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX MPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCSI MHTEJUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PEIAEMBIMU €H0 MPOOJIEMaMH, METOJI0JIOrHei
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OUOIOTMYECKUX 3a/1ay, MOJAETUPOBAHUS OMOIOIMYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE y O0YYaIONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KHBOW TPHUPOJIC B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,
IFEeHETUYECKOM TIpaMOTHOCTH, OOILIEH KyJIbTypbl TIOBEEHUS B  IPHUPOJIE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4alolMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHOC(hepbl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBBSI U 37J0POBbSI
OKpYXKarolmux Jojel  (coOmtomeHuss Mep nOpoduiakTuku — 3a0o0JieBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yucino 4yacoB, OTBEICHHBIX Ha U3y4YEHHE OMOJIOTMHU Ha YriayOJIE€HHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanMoOHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHsS OUOJIOTUU
OCYUIIECTBIISIETCS ¢ YYETOM CHEHU(UKH €ro COJAEpKaHHsS M HANpaBICHHOCTH Ha
OpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHErO
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABJISIETCSl TIPOBEJIEHNE Ja0OpAaTOPHBIX M NpAaKTUYEeCKUX paldoT. Takxke ydactue
00y4YaromMXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COIEPKAHUE OBYUEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue HaykM W U3y4yaeMble ~HUMH  IPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPaKTUYECKON JIESITEIbHOCTH YEJIOBEKA: MEAULMHE, CEJIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUJI0BO, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Matepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoi Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux pgaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonornueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lVcnosb30BaHWE PA3JIMYHBIX METOJAOB IIPU
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Ka1emok. DIEKTpOHHasi MUKpockonus. Kougoranvuas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOIIUN.

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass pa6ora «/3ydeHne METOJOB KJIETOYHOW Ouonoruu
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KIeTKU

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperynsinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. Posib KAaTHOHOB M AaHWOHOB B KJIETKE.

Oprannueckne BemeCTBa KJIETKU. buonorndeckue mnoaumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTyphl. [enartypamus. CpoiictBa OenkoB. Knaccudukamuss — Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-rUAPOdHOOHBIE cBOMcTBA. Kitaccudukanuus TUnumos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hykneorunpr. [punnun kommuiementapHoctu. I[lpaBmwino Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. Mectonaxoxaenue u ouonornueckue pynknun JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuuun AT®. BoccTraHOBIEHHbIE IEPEHOCYUKHU, UX (DYHKIINH B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooderuposanue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbl», «BemecTtBa B cocraBe opranu3sMoB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapykeHUE OCIKOB C TTOMOIIbI0 KaUeCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  pabora  «lccienoBaHME  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKH.
[Ina3marnueckass wmemOpana (riazmanemma). CTpykTypa IUIa3MaTHU4YeCKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHAOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. KierouHas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OnHoMeMOpaHHbIE OpPraHOWbl KJIETKH: HHJOIUIa3MaTHYeCKas CeTh
(OIIC), anmapat T'onbIXKu, JTU30COMBI, UX CTpoeHUue W (yHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHBIA)  SHIOIUIA3MATUYECKUU
perukynym. CekperopHas GpyHKUMs ammapara ['onbmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoixcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKW:  MUTOXOHAPUM,  ILJIACTHUJIBL.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIIUX  DYKApPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue U JABMKEHUE SKIYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
muroruiasmel.  LlenTpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byukiuu. Snepubiit  O0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIooKEHUE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
MpPaucnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENbHOM, JKUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHass pabora «/3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «liccienoBaHue MmIa3Moiiu3a MU JICTUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnyeckass  padora  «/3ydyeHue  JOBWKEHHUS  LUTOILIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIECTB: aBTOTPO(DHBIM U rerepoTpodHbil. YuacTue Kuciopoia B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
merabonu3zma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBUSL.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUceHHbIll U OKcuceHHblll omocunmes y baxmepuu. Ceemocodouparoujue
nUSMEHMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoovixanue, Csz., Cs. u CAM-munuo
@domocunmesa. [lponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue (GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucneHne, WK KIETOYHOE JbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BellecTB nepes aHapOoOHbIM. DP(HEKTUBHOCTh YHEPTETUUECKOT0 OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTHIECKUil 0OMeH», «brnocuHTe3
oenkay, «Ctpoenue pepMeHTa», «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  paGora «/3ydyeHue  KaTAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JladbopaTtopHass padora «/3ydeHue (EpMEHTATUBHOIO pacCUICIIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

Jlabopatopnass paGora «CpaBHeHuE mpoIreccoB (poTrocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. Hacaeacreennasi uHGopManus U peajn3anus eé¢ B KJIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTApPHOCTh, aHTUNAPAJIICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanume amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2eHos. OpraHuszalus reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Moaexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CITN]J], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX OUoI02udeckux Oanuvix. Hanomexnonoeuu 6 buonocuu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKHUI) IepUOAbl UHTEPGa3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTull. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KapuoknHe3 U UUTOKMHE3. bronorndeckoe 3HaueHuUE
MHUTO34.

Perynsuus MUTOTHYECKOrO IMKIA KJIeTKH. [IporpamMmmupyemasi KieToyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKU3HEHHBIN ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlaGopaTopHasi pabdora «13yueHne  XpoMocoM Ha  TOTOBBIX
MUKpOIpenapaTaxy».

JlabopatopHnas padora «HabmogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOCHHUA U JKU3HENESTENLHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. OpranusM Kak eIuHoe 1ieoe. ['omeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TkaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SMUTEIMAJTIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KTYTUKOBOE, PECHHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanme opranusmoB. [lornomenne BOABI, YIVIEKMCIONO Tra3a |
MHUHEPAIBbHBIX BEIIECTB pacTeHUsIMU. lIuTanue kUBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKU. KoxkHOe npixanue. [ pIxarenbHasi TOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKOMUTArONIUX. Perynsius npixanus. JlpixareabHbie 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOIUOHHBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiaeneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHM3MbI PaOOTHl OPraHOB BBIIACIICHHUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-celieKTUBHOrOo ummyHutera (I1. Opmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BeniecTsa U MX 3HaYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u
pednexropHas nyra. be3ycioBHbie U yCIOBHBIE pe(IIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue cTelJis»,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpIxarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucteMa», «OHIOKpUHHAA cucrtemay», «CTpOEHUE MBIIIIbIY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxcsa»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHX, KHBBIE SK3EMIUISIphl KOMHATHBIX pacTeHUH, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia v OeIKOB Mo IecTBHEM (epPMEHTOB, 000PYAOBaHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI.

JlaGopaTopHasi pabora «3yueHue TKaHeH JKMBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nojoBoe. Buael  Oecmomoro  pa3MHOXKEHHUS:  MMOYKOBAaHWE,  CIOPYJISIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBegenne xpomocom B Meino3e. KpoccuHrosep. bHoaoruueckuii CMbICI
M€i03a W TOJOBOro Imponecca. Melo3 W €ro Mecro B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y »KuBOTHbIX. [10JI0BBIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPobIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (HAa mpumepe Jarymku). JpoGnenwe. Tumbel  apoOseHws.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BJIUSIHUE YacTel pa3BUBAIOIIETOCS 3apojblia (dMOpHUOHANIbHAS HMHIYKIIHS).
3aknagka IUlaHA CTPOCHHUSI KUBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTUE PaA3IAYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
HenpsiMmoe pasBuTHe. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. buHoormdyeckoe 3Haue€HHE MPSIMOr0 U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJsIUU POCTa )KUBOTHBIX U YenoBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepuoasl oHTorenesa uenoneka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacteHud. ['amerodputr m cnopodut. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE U  PA3BUTUE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pa3smMHOXeHHe», «Tumbl Oecrosgoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3sMHOXeHUE THUAPBDY, «Melho3y, «XpomocoMbl», «I'ameroreHes», «CtpoeHue
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTue», «Pa3BuThe Malckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «/I3ydeHue CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BbisIBJIEHHE NPU3HAKOB CXOJICTBA 3apPOABIIICH
MTO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpo€HHE OpPraHOB Pa3MHOXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust craHOBiEHUS M pa3BUTUS TE€HETUKM Kak Hayku. PaGorter T
Mengens, I'. ne ®pusza, T. Moprana. Poinb 0T€U4ECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonsrioBa, H. . BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIBI, TEHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komnsros, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass pabGora «JIpo3oduna Kak OOBEKT TI'E€HETUUECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH Menzens — 3aKOH pacLICIUIeHUs IpU3HaKoB. LluTosnormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpelBanus. ['unore3a 4ucToThl raMer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HApYIIEHUE CLEIUIEHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTrHbli M TeTepOraMeTHbIM IMoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM aiyienu3M. B3anMOJIENCTBHE HEAUICIbHBIX TI'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IMH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJI U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», «TpeTuii 3akoH
Mennens», «AHanu3zupymroniee CcKpemuBanuey, «HemomHoe TOMUHHPOBAHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun dyenoseka», «Kapuorun aposzoduib»y, «Kapuorunm nOTHIBD,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

OO6opynoBanue: MOAENb JJsi JEMOHCTpAIlMM 3aKOHOB €IMHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHAa HE3aBHUCUMOIO HACJICIOBAHUS MPU3HAKOB, MOAEIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas paGora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (hopmMupoBaHUU
MoIU(PUKAIMOHHON M3MeHuMBocTH. HopMma peakiuu npusnaka. BapuanmoHHbIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CoiicTBa MoaupUKaIMOHHON
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IaHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuiYeckue Mytanuu. CoMaTUYeCKHE U TOJIOBble MyTanuu. [IpudnHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: KUBbIE W TepOapHbIC SK3EMIUIAPHl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «Hccnenosanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Myranuu y aApo3oduibl  (Ha  TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapoaHas NporpamMMmMa HCCIEIOBaHUS T€HOMa
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11[P-ananu3a. HacnenctBenHble 3a00sieBaHus YelloBeKa. | 'eHHbIE 1 XPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeAMKO-TeHeTUYeCKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznuecKoMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYsKaroliei cpenbl. ['eneTnyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHUU W MOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrtarnbl KOMOUWHAIIMOHHOH CeJICKIIUU. WUcneiTanue
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OILEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza J{HK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PagnanioHHBIN U XUMUYECKUNM MyTareHe3 Kak MCTOYHUK MYyTallUil y KyJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momy4yeHus: HCXoIHOTO MaTepualia Jisl CeNIeKIIH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero npuuuHbel. Mcmnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre ¥ M3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHHUU U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YAYUUeHUs Cyuecmeyiomux U co30aHus HO8bIX NOPOooO, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopinoyr, /. K. bensies.

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMUECKUX PSAOB B HACICACTBEHHOM M3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «/I3yyeHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHIXKEHHS CEJICKIIMHM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA y4aCcTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpaauuuoHHas
OMOTEXHONOTUA:  XJIeOOMeUeHre, TMONYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEbIO MOJTYYECHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxenepus. MeTosibl KyJIbTYphl KJIETOK W TKaHEW pacTEHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss ¢W COMATHYECKUUN
smOpuoreHe3. lVcnonp30oBaHWe TaruiOWIOB B CEJICKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMs
SMIEKIIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METON TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHalu3, TEHOLEHTPUYECKUN aHalIu3 IMpoTeoMa
YeJloBeKa I OLEHKM COCTOSHMSI €ro 340poBbs. lcmonb3oBaHHME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Oumounmkenepus g pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW CoYeTaHWEeM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunara
JUTSl pelIeHus 3a]1a4 NepCOHATN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00seBaHuUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxembl: «/crnonb30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHre MOTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX MPeACTABICHUNA B
Onosorum

OpomonmonHas Teopuss Y. JapBuHa. Ilpeanochliku BO3HUKHOBEHHUSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrernyeckor Tteopun 3Bomoumu (CT3I). HelTpanbhas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, XK. b. Jlamapk, D. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxosn, . 1. HImansraysen, >x. Xonaeitn, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HdapBuHy)», «(Cxema COOTHONIEHUS JBIKYIIUX CHUJI DBOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBIEHUE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBIKYIIME CHUJIBI) SBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJICHHbIE M3MEHEHMs 4YacToT ajieledl B monmymauusx. OPdext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnooopazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadudeckas (IpoCcTpaHCTBEHHAs), OMoIorndecKast (pPErnpoIyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuii  Qaktop sBomonuUd. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMiA
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
NOBECHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh ~ OPraHM3MOB  KaK  pe3yjibTaT  MHMKPOIBOIIOLHUU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoaaanrtanuu. [Ipumepsl npucnocoOaeHnil y opraHu3MoB: Mop(OJIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepuum u crpykrypa. BumooOpazoBaHue Kkak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJ1I000pa30BaHUsA: aJIONaTPUIECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeTbHOCTh YBOJIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s5ieB. MexaHu3Mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHKAM M CHIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuet 1 cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMma MposiBICHUS 3akoHa Xapan—BainOepray, «JIBuxymue
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoit», «llomynsiinOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XXEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO O0TOOpa», «Dopmbl OOpbOBI 3a CyIIECTBOBaHHUEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX»,
«Puznonornueckue aganrauuny, «[IpucrnocobieHHOCTs OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Buna», «Bunel-nBorHukn», «CTpyKTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydesa NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabora «BbIsiBIIeHHE H3MEHUYMBOCTH Yy OCO0€H OJHOro
BUJI).

Jlabopatopnas  padora  «lIpucmocobiieHus  OpraHu3MoOB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTtopuass paGora «CpaBHeHHUE BHUAOB MO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonbl  HM3ydyeHHS  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue METOJbI
u3ydeHus: dBomouuu. Ilepexonneie ¢GopMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHHU3MOB.

buoreorpaduueckue mMeTonapl u3yudeHus sBomoonuu. CpaBHeHHE (QIIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emuau. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOrMYECKHE METOJIbl U3YUCHUS
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie reHbl. COBpEMEHHbIE METO/Abl MOCTPOEHUS (PUIOreHEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs sBomonuu. ApantuBHas paguaius. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThl», «HauanpHble cTaauu 5SMOPHUOHAIIBHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OO6opynoBaHue: KOJJIEKIIUU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTATKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanmu, JI. [Tactepa. [IporcxoxieHue sXxM3HU U aCTPOOHOIOT HSl.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
OO6pazoBanue mnonumepoB u3 MoHoMmepoB. KoamepBatnas rumnoresa A. W
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHETUYECKasl TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octaTkd. ['eoxponosmoruss u e€ w™eroapl. OTHOcUTENbHAasE U aOCONIOTHAsS
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
NEPBBIX KJIETOK. DBOMIOIUS MeTadonn3mMa. BO3HUKHOBEHHE MEPBBIX AKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpYycOB. lIpoucxoxaeHne MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATalbl ABOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Talbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii um pentwinii. [IporcxoxneHne MICKOTUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECO3BOHOUYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
rEOJIOTMYECKUX MpOLEecCOB. [losBIIEHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — KOJOTMYECKHE KpU3HChl Ipouutoro. IIpuunssl u
CIENCTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTHYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mump! n cxeMbl: «Cxema ombita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 3Tanbl OpraHUYecKo 3BOIIONUNY, «CxeMa o0pa30BaHUS IYKapHOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOIO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  ga0oparopHas padora «MojenupoBaHUE ~— OMNBITOB
Mumiepa—HOpu 1o u3y4eHuto abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUI B
nepBUYHON aTMOchepe».

JlabopaTtopHas padora «3yyeHHe W ONHCAHUE MCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/3yueHne OCOOEHHOCTEH CTPOEHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «3yueHrne 0COOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cxo0acTBO 4enoBeKa ¢ )KUBOTHbIMU. CHCTEMATHYECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0I0r0-OMOXUMHUYECKHE,
noBegeHyeckue. OTan4us 4eloBeKa OT KUBOTHBIX. [IpsMoOX0kIeHue U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CcTaauu aHTpororeHe3a. PanHue uyenoBekooOpaszHbie 00€3bSHbBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — 0o0mMM  Mpenok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KJMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIUS COBPEMEHHOr0 uenoBeka. EcTecTBeHHBI OTOOP B MOIMYJISLIUSIX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJloBeKa.

UYenoseueckue pacel. IloHdatue o pace. boablime pacel: e€BpomeouaHas
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBAaTOpHAIbHASs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6IeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuiuinHapable  MeToAsl B (u3uuecko  (OMOIOrHYecKom)
AHTPOMOJIOTMM.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS U MAJE€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX NOMYJIAUi. broconuanbHble MCCIEAOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxeMbl: «MeETOoIbI aHTPOITOIOTUHY, «I 0JIOBHOM MO3T UeIoBEKa,
«YenoBekooOpa3Hbie 00€3bAHbI», «CKeNer 4YenoBeKa M CKEJeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  YeElOBEKa», <«ABcTpajionuTek», «YemnoBek  ymenslil», «YenoBek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl HBOITIOLUN YETOBEKay, «Packl uemoBekay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB  4ENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadum HaXOOK UCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOEHHOCTEW CTPOEHUSI CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHuyeckas padora «/3yyeHne SKOJIOrM4eCKUX aJarTalki 4eT0BEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
OpUpOAHbIE UM JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’Karoliel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN 1 TJI00aIbHBIN.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Hoptpets: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METO]IOB 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanums
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOHMOHTHBIE W CTCHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonorudeckuit daxrtop. JleilctBue TemmnepaTypsl Ha
opraHusMbl. [IOMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJiiep:KaHuio BogHOro Oananca. Knaccudukanus pacTeHHl MO OTHOIICHHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3mMoB. [IpucrnocoOneHusi OpraHu3mMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue purmbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
XKuznennsie GopMbl pacTeHUil: 1epeBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMONO03 U ero (opmsl. Ilapasutusm, koomnepanus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE
OMOTHYECKUX B3aMMOJCHCTBUN [JIsi CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obutanust. [IpyHINUN KOHKYPEHTHOI'O UCKITIOUCHHUS.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl OOWUTaHUS OpPraHU3MOB», «bBHONOrHYECKUE PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOWYUBBIX PACTCHUM, dyuena MTHIl U 3Bepel, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMsl JaHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repbapuu W KOJUJIGKIIMM PACTEHUHM M IKUBOTHBIX, OOJIAIAIOMIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUW JKHM3HU, repoapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

JlabopaTtopHnass padora «BblsBiIeHHE TPUCIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabora «BbIsBI€HUE TMPUCTIOCOOTIECHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XapPaKTePUCTUKU  TOMYJISILHH. [onynsuus Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTH cpenbl, GU3NMUECKUX OaphepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasT W TMOJOBasg CTPYKTYpa, POKIAEMOCTb, HPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MoaenvpoBanue TMHAMHUKH TONyJsiiud. KpuBbIe poCcTa YMCIEHHOCTH OMYJISIIIUY.
KpuBble BbDKMBaHUsA. Perynsiuus YWCICHHOCTH MOMYJSLUNA: Poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenp sKonormyeckon Humm JIxk.J. XarumHcona. Pa3mepsl 3konoruueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUrpalui >KUBOTHBIX. buomornueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonysaun», «CKOpPOCTb  3aCElIEHUs] IMOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmamn», «Mogenb 3konorndeckor Humu Jx. M. Xaruunconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUHN YKUBOTHBIX.

JladbopaTtopuas  padora  «lIpucnocoOneHuss ceMsilH  pacTeHUM K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crTpykrypa. CBs3U MEXIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcUCcTEMAaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  dKocucTeMbl. buomacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
dnopa u dayna. CunanTponuzainusi Topojckoil QayHbl. buonorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocucTeMax. Ponb Kackaonozo 3ggexma u 6ud08-30ughukamopos (Kiouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OHWoueHo3a»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«DKonmoruveckas mupamua OMOMacchl», «IKOJIIOTHUECKas MUpaMuia SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydena NTHUIl U
3Bepeid, repOapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHHMA, aKBAPUYM KaK MOJICTh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHas paGora «lI3yueHue pazHOOOpa3usi MEIKHX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCUsi B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

dKekypeusi «IKCKYypCHsi B arpodKOCHCTEMY (Ha MMOJje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u e€ cocras. XKupoe
BeIeCTBO OUochephl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonarume o Omome. OCHOBHBICE OHOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHI[HANa U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«KpyroBsopot Boabl B mnpupoze», «OcHOBHbIe OMOMBI cymin», «Knumatuyeckue
nosica 3emiun», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuueckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UEIOBEUECTBA U IPUPOIBI.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3Butne METO/IOB MOHUTOPUHIA PpAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuusarouwue O00CmMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX U008 U 9dkocucmem. (OcHOBbI



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  3pdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUIY, «MOJIETN YIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
OOYyYarOIIMMHUCSL TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUs: JTUYHOCTHEIE,
MeTarnpeMEeTHbIEC U MPEIMETHBIC.

B cTpykType NTMUHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMbI IO OMOJIOTHH
BBIJICJICHBI CJIEAYIONIUE COCTABJISIOIINE: OCO3HAHNWE O0YUYaIOIIUMHUCST POCCUICKOM
rPaXIaHCKON MJIECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH
U CaMOONpENCNICHUIO, Haluyue momueayuu K OOydeHUIO  OUOJIOTHUH,
yeleHanpagienHnoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX ITICHHOCTEW W HCTOPUYECKUX TPATUIUN DPA3BUTHS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, IPUCYIIMMU CHUCTEME
Ouojornyeckoro  0o0pa3oOBaHMs, Haluyue NPABOCOZHAHUS  DKOIOTHUYECKOU
KYJIBTYPbI, CHOCOOHOCHU CMABUMb L€ U CTPOUTH KU3HEHHBIC TIAHBI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOTPAMMBbI 110 OMOJIOTHU JOCTUTAIOTCS
B EJIMHCTBE Y4YEOHOM M BOCIHUTATEIBHON JESITEIHBHOCTH B COOTBETCTBHHM C
TPaAULMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMHU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXXEHUSI K 3aKOHY M MPaBOIOPSAKY, YEIOBEKY TPyAa U CTapUIEMY MOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUS, OEPEKHOTO OTHOMICHHWS K KYJIbTYPHOMY HACIEAHIO H
TpaAuLUsIM MHOTOHAllMOHAJIbHOrO Hapoxa Poccuiickon denepanuu, npupone u
OKpY’KaIOLIEn cpele.

JIMdHOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOro mpenMera «buomorus
JIOJKHBI OTPAKaTh TOTOBHOCTh M CLIOCOOHOCTH O0YUYarOIIHUXCS PYKOBOICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMbBITA JEATEILHOCTU B MPOIIECCE peai3allid OCHOBHBIX HaNpaBJICHUN
BOCIIUTATENILHOU JIEITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUHA 00YUYAOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOro 0OIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU TPakIaHCKOMN HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM S3bIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT 0 00I11€CTBA;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3JAHUIO CEMBbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOILIMOHAIIBHOTO BO3/ICHCTBUS JKUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHHE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKylO JEATEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJIONONIIb30BAHMEM  (COONIOJIEHHE  TpaBWJI  TOBEJACHUS B  MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTHUUECKOHN JIEATEIbHOCTH SKOJIOTMYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET'0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMUpPOBaHUU PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3[aHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecriedyeHuss HOBOT'O YPOBHS pPAa3BUTHUA MEAMUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMon
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHUSI HA OCHOBE HAYYHBIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAY4YHON ESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIbTATDHI

MeranpenMeTHble pe3yibTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYyUYaAIOIIUXCS
MEXIUCIUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MMOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UuKy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UcclieloBaHMe,  HaONIoJleHWe,  HM3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeHCcTBHs (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), obecrieunBaromme dbopmupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH U  COLMAJIBHOM KOMIETEHIHMH OOYYaloIIuXcs; CIOCOOHOCTh
o0yyaromuxcs MCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHWA U  YHUBEpCaJbHble ydyeOHbIE JEWCTBHUS B
IIO3HABATEIBLHOM U COLIMATIbHOM IIPAKTHUKE.

B pe3ynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOywatomierocs OyayT cGhOpMHpPOBaHBI IO3HABATEIbHBIE
yHHUBEpCaJbHbIE yueOHbIE IeHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE yUeOHbIE
JCUCTBUSI, PETYIATUBHBIC YHHUBEpPCAIbHbIE Yy4eOHbIE JEWUCTBUSA, COBMECTHas
JESITENbHOCTb.

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMsI TOJIKHBI OTPAXKATh:

OsiaseHue YHHBeEpPCAJIbHBIMHU y4eOHBIMHU NMO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30BbIEe JIOTHYECKHE ICHCTBHA:

CaMOCTOSITENNFHO  (OPMYNIHpPOBaTH W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONB30BaTh IMPH OCBOCHWUW 3HAHWKA MPUEMBI JOTHUYECKOTO MBIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, KiIacCUpUKAIK, 0000IIEeHNs), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBLIEIATh UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH
CBSI3H C JPYTMMU TOHATHUSMH);

ONpeAeNiITh LENU JEeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUSL, COOTHOCUTD PE3YJbTaThl JESITEIbHOCTH C TIOCTABJICHHBIMU LESAMU;

UCTOIb30BaTh OMONIOTUYECKUE TIOHATUSA U1 O0BACHEHUS (PAKTOB U SBJICHUN
YKUBOU IIPUPOJDI,

CTPOUTH JIOTMYECKHE paCCy>KIeHUs (MHIYKTUBHbIE, JI€yKTUBHBIE, 10
aHaJIOTWH), BBISABIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUUS B PaccMaTpPUBAEMbBIX
ABIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,

NPUMEHSATH CXEMHO-MOJICNTbHBIE cpeacTtBa  JJiA  TIpelCTaBIICHUs
CYIIECTBEHHBIX CBSI3€H M OTHOIIECHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIaH pelICHUs MPOOJIEMbl ¢ YUETOM aHaIM3a HMMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3a]a4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YHUCJIE€ IPU CO3JaHUM YUEOHBIX U COLUANIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBIAITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PeE3yJIbTaTHhI,
KPUTHUYECKU OLIECHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYH0 00JacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALUH (TEKCTE yueOHOro
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WH(POPMAITUIO PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHICCKN OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IAYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA s3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3alUThl  WHMOpMaIUH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBCHHS KOH(IMKTHBIX CHTYAIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme GOopMyITHUpOBATH CBOU BO3PAKEHNUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MPH PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATH IUJIaH JEHCTBUH,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUJEU C T[O3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMHU PEryJISTHBHBIMH J1eCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKHUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]adyl B 00pa3oBaTEIbHOMN
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PEIICHHs TpoOieMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHuE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B JESTEIBHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M apryMEHTbl JPYTUX NpPU aHaIu3€ pe3yJbTaTOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ysibTaThl OCBOCHHS COJEpKAHHS Y4yeOHOro mpeaMera
«buonorus» Ha yrayOJa€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecredeHue
npopuibHOro  oOyyeHus  oOydawomuxcs  Ouonorur. OHM  BKJIIOYAIOT:
crienuduyeckue sk OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUH 1O
OCBOCHHIO, UHTEPIPETALNN U TIPeoOpa30BaHUIO 3HAHHM, BUJIbI JIEATEIBHOCTH 10
MOJTyYECHHUIO HOBBIX 3HAHWUW M UX MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX, & TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiaMm U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buomorusi» B 10
KJlacce NOMKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJM OHOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUpa, B
NMO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWH TPOoOJIeM  palrOHAIBLHOTO
IPUPOIONOIB30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onoaoruu;

BJIQJICHUE CHUCTEeMOW OHWOJIOTMUECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIararole OWOJIOTHUYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TIOMEeOocTa3, CaMOPEryJsLus, CaMOBOCIPOHU3BEIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT W Pa3BUTHUE), OUOJOTMYECKHE TEOPUU
(xnerounas Teopusi T. lIBanna, M. Illneinena, P. BupxoBa, XpoMocoMHas TeOpusi
HacneactBeHHoct T. Moprana), ywyenus (H. W. BaBunoBa — o wneHrpax
MHOrooOpasusi U1  MPOUCXOXKJEHHUSI  KYJbTYPHBIX  pPAcCT€HHil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOIr0 IMOKOJICHMSI, PACIICIUICHUS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHgens, TrOMOJOTMYECKUX PSAIOB B
HACJIEICTBEHHOU U3MEHYMBOCTH H. . Basunoga), MIPUHLATIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHHUE, WU3MEPEHUE,
HaOJII0ICHNE, DKCTICPUMEHT);



YMEHHE BBIICTISITh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPTaHOB pACTEHUH, JKUBOTHBIX, 4YEIIOBEKa, MPOIECCOB IKHU3IHEACSITEIbHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHU, )KMBOTHBIX M YEIOBEKa, OMOJIOTHMYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U TeTepOoTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OpPraHOUJAMH KIETKH W HX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
0oOMEHa BENIECTB, ATAaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE AaPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU MIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TIOJYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINIONHATH JIA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIICPUMCHTAIbLHBIMU
cpenctBamu, GOpMYIUpPYs Iellb MCCIENOBaHUs, AHAIM3UPOBATH IOJYyUYECHHbIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4e€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  TMOJyYEHHbIE  pe3yJdbTaThl HAa  YYEHUYECKHX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCTEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0jacth  OMONOrMM M MEIULIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE I'€HOMa M CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuied mpodeccuoHanibHON
NESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIEHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OpOAOJKEHUE OMOJIOrMYecKoro oOpa3oBaHMsS B OpraHU3alMsIX CPEAHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTHUHBl MHpa, B TO3HAHUM 3aKOHOB IMPHUPOJBl M PEUICHUH SKOJOTHYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, IKOCUCTeMa, Ouocdepa), OMOIOTHYECKUE TEOpUHU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHHsX sBontonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jk. Xapau m B. BaiinOepra,
3apoapiieBoro cxoacrea K. M. bopa), mpaBuna (munumyma HO. JluGuxa,
SKOJIOTMUECKON NUpaMuibl SHEpPruM), rumnore3bl (runore3a «Mupa PHK» V.
I'unGepra);

yMEHUE  BJAJIETh  OCHOBHBIMM  METOJAAaMH  HAYYHOrO  TMO3HAHUS,
UCTOIb3yEMbIMU B OMOJIOTHYECKHUX MCCIIETOBAHUSIX KHUBBIX OOBEKTOB M SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOJEHUE, SKCIEPUMEHT), CIOCO0aMH BBISIBICHUS U
OLICHKHU aHTPOIOT€HHbIX U3MEHEHU B PUPOIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, aJUTONaTPUYECKOTrO U CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIOLUH,
JBKYIIUMH CUJIAMU aHTPOIIOT€He3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OPTaHHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWuTaHus, a0MOTHYECKUX M OUOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPEbl OOMTaHNs, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPAaHEHHs MHOroo0Opasusi BHIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH MIPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpAaTOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYIUpPYS Ielb HCCIEIOBAaHUS, AaHATU3UPOBATH TMOJyYEHHBIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
SKOJIOTUU W MEJUIIMHE, MPOBOAUMON Ha 0a3e IIKOJbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATH  MOJYyYEHHbIE  pe3yidbTaThl HAa  YYCHHYECKUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YeTOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPEIOTBpAICHHUS
r1o0aabHBIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel npodeccruoHalIbHOM
JeSITeNFHOCTHA B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMSI, METUIIHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUU, BETEPUHAPHH, CEIHCKOr0 XO35SMCTBA, MHUIIEBOM
IIPOMBIIICHHOCTH, YIAyONsTh TO3HABAaTEIbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOTMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEr0 MPOQPECCHOHATBHOIO U
BBICIIIETO 00Pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonrTpoabnsie | IIpakTnuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 buonorus xak Hayka 0 https://myschool.edu.ru/
2 JKuBble cCTEMBI U UX U3yYEHHE 0 https://myschool.edu.ru/
3 buonorus xieTku 0 0.5 https://myschool.edu.ru/
4 XuMUYecKasi OpraHu3aIvsl KICTKH 10 0 https://resh.edu.ru/
5 CtpoeHue u GyHKIUU KIETKU 8 1 https://resh.edu.ru/
06
6 MCH BEIECTD 1 NPEBPATICHIE SHEPTHH B 9 1 1 https://myschool.edu.ru/
KIIETKE
H
7 aCHeHCTBeHIfa’I u(opmanus 9 0 0.5 https://resh.edu.ru/
peanuzanys e€ B KIIETKe
8 JKU3HEeHHBIN UK KIETKH 6 0 1 https://myschool.edu.ru/
9 CrpoeHre U QyHKIIUH OpPTaHU3MOB 17 0 1.5 https://resh.edu.ru/
10 Pa3sMHOXeHHUE U pa3BUTHE OPTraHU3MOB 8 1.5 https://myschool.edu.ru/
11 I'enetuka — Hayka O HACIEACTBEHHOCTH H ) 0 05 httos://resh.edu.ru/
M3MEHYUBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 1 https://myschool.edu.ru/
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 1 https://resh.edu.ru/
14 I'enetuka yenoBeka 0 0.5 https://myschool.edu.ru/
15 Cenexuys OpraHu3MOB 0 1 https://myschool.edu.ru/
16 BuoTexHOMOTHS ¥ CHHTETHYECKAS 4 1 0 httos://resh.edu.ru/

ouosorus
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PesepBHOE Bpemst

https://uchi.ru/teachers/lk/main

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

102

13



https://uchi.ru/teachers/lk/main

11 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aenoB U TeM nu¢poBbIe
Ne n/m P Kontpoabusie | IlpakTnuyeckue (1upp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcbl

3

1 apoXxJIeHHe I/vaa?,BI/ITI/Ie HBOJIOIIMOHHBIX 4 0 0 httos://myschool.edu.ru/
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronus U €€ pe3yabTaTbl 14 2 https://resh.edu.ru/
Makpo3BOTIOLIHS U €€ PE3YIbTAThI 6 https://myschool.edu.ru/
IT

4 POTIEXOICICHIE H PAsBITTHE dKISHI Ha 15 1 1.5 https://myschool.edu.ru/
3emiie

5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1 1 https://myschool.edu.ru/
DKoJorus — Hayka 0 B3aUMOOTHOILICHUSIX

6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0 0.5 https://resh.edu.ru/
C OKpYKarollen cpenon
OpranusMebl 1 cpeia 00UTaHuS 1.5 https://myschool.edu.ru/
DKOJIOTHsl BUJOB U HOIYJISIIUI 0.5 https://myschool.edu.ru/
5 0 C)

9 KOJIOTHA COODIIECTE. JKOTOTHHACCKHC 12 0 0.5 https://myschool.edu.ru/
CUCTEMBI

10 buocdepa — rmobanpHas sKocucTeMa 0 0 https://resh.edu.ru/

11 UYenoBek u OKpykaromias cpeaa 6 1 0 https://myschool.edu.ru/

12 PesepBHOE Bpems 8 0 0 https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5
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MPOBEPSIEMBIE HA EI'D I1O BUOJIOTMU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOMN
INPOI'PAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K IIPeIMETHBIM pe3yJbTaTaM OCBOCHUS
NMPOBEPSIEMOr0 | OCHOBHOI1 00pa30BaTeJbHOM NMPOrPAMMBbI CPeIHEro 001Iero
TpedoBaHus o0pa3oBaHusi

CdopmupoBaHHOCTh 3HAHUH O MecTe M pOJIU OHOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, B MO3HAHWUU 3aKOHOB MHPUPOJIBI U
pelIeHUN >KU3HEHHO BAXHBIX COIHAIBHO-ITUYECKUX, SKOHOMUYECKHX,
9KOJIOTHYECKHUX MPOOJIeM YeJIOBEUYECTBa, a TAKXKE B PEIICHUU BOIPOCOB
pPaIMOHATILHOTO TPHPOJIONIONL30BaHUs, B (DOPMHUPOBAHHH IICHHOCTHOTO
OTHOIICHUS K MpUpPOE, OOIIECTBY, YENOBEKY; O BKJIaJleé POCCHMCKUX H
3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHUM 00 OCHOBHBIX METO/aX HAyYHOI'O MO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJOTMYECKHX MCCIEIOBAHUAX JKUBBIX OOBEKTOB WU
JKOocHcTeM  (ONUCaHME, HW3MEpPEeHHe, MpOBeJeHUEe  HaOIOACHUN);
crocobamH BBISIBJICHUS M OLICHKU aHTPOIIOT€HHBIX U3MEHEHUN B IPUPO/IE.
YMeHHE BBIABUTATh TUIIOTE3Bl, MPOBEPATH HMX DKCIEPUMEHTAIbHBIMU
cpeacreaMu,  GOpMYNHpYs  LeNb  HCCIEJOBaHUS,  AHAJIM3UPOBATH
[IOJIy4ECHHBIE PE3YIIBTAThI U JEIAaTh BBIBOJIBI.

BeIsiBIIEHME  3aBUCHMOCTH  MEXAY  MCCIEAYEMBIMH  BEJIWYMHAMM,
OOBSICHEHHE MOJYYEHHBIX PE3yNbTaTOB M (OPMYIUPOBAHUE BHIBOJIOB C
WCITOJIb30BAHNEM HAY4HBIX MOHATHI, TEOPUI U 3aKOHOB

YMeHue BIafieTb CHCTEMON OMOJIOTHYECKHX 3HAHWN, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINEe OMOJIOTHYECKHE TCPMHUHBI W TOHATHS (KU3HB, KIICTKA,
TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJISILIHS, SKOCUcTeMa, OnorieHo3, 6rocdepa;
MeTaboIM3M, TOMEOCTa3, KJIETOYHBII HMMMYHHTET, OHOCHHTE3 Oelka,
OUOTIONMMEPBI,  IUCKPETHOCTh, CAMOPETYISIHS, CaMOBOCIIPOU3BEICHHE,
HACJIEJICTBEHHOCTh, U3MEHUYNBOCTh, SHEPrO3aBUCUMOCTD, POCT M Pa3BUTHE);
6uonornyeckue Teopun: kiaerounas teopus T. [lIBanna, M. Illneiinena, P.
BupxoBa; kimoHanmpHO-celeKTUBHOTO wuMMmyHutera Il Opmmx, W.U.
MeuHuKOBa, XpOMOCOMHasl TeOpUs HacleACTBeHHOCTH T. MopraHa, 3aKkoH
3apoabieBoro cxoactsa K. bapa, sBomonnonnas teopus Y. JlapBuHa,
CHUHTETUYECKAasl TEOpHUs 3BOJIIOIMH, Teopusi aHTponorene3a Y. JlapBuHa;
teopusi Ouoreonenoza B.H. Cykauéna; yuenue H.W. BaBunoBa o nenrpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYJIbTYpHBIX pacTeHuii, yuenue A.H.
CeBeplioBa 0 MyTAX M HaNpaBJICHUAX HSBOJOLMM, ydeHue B.W.
Bepnaackoro — o 6uocdepe);

3aKOHBbI (€IUHOO0Opa3usi MOTOMKOB IE€PBOrO IOKOJICHHS, PaCIlEIICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpusHakoB [. Mennens;
CLEIJICHHOTO HACJIEOBAaHUS NPU3HAKOB W HApYLIEHUS CLEIUICHUS T'€HOB
T. MopraHa; roMOJIOTHYECKUX PAOB B HACIEICTBEHHOM H3MEHUYMBOCTHU
H./. BaBunoga; renernueckoro paBHoBecus J»x. Xapau u B. BaiinGepra;
3apoapiieBoro cxoactea K. bapa; Ouorenernyeckuit 3akoH D. ['ekkens,
®. Mromtepa);

OPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma HO. JIuOwxa, SKOJOTMYECKOW NHpPAMHIIBI YHCEN,




O6romacchl ¥ SHEpPIUn);
runote3bl  (koariepatHoit AWM. Omnapuna, mnepBuuHOro OympoHa JIK.
Xomnpeiina, mukpochep C. Dokca, pudozuma T. Uek)

YMmenue pemiatb ITOHMCKOBBLIC OMOJIOrHYeCKHUe 3aaa4u, BBIABJIATH
MPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIY HUCCICAYCMbIMU OMOJIOTHYECKUMU
06T)CKT3,MI/I, nmponeccaM U ABJICHUSAMU; ACJIATh BBIBOALI M IMPOTHO3bBI HA
OCHOBAHHHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATh TCHOTUIIMYCCKUC CXEMbI CKPCIIMBAHUA [JII Pa3HBIX TUIIOB
HaCJICAOBAHUA TIIPU3HAKOB Y OpPraHU3MOB, COCTABJIATH CXEMbI IICPCHOCA
BCHICCTB W SHCPI'U B 9KOCUCTEMAX (HGHI/I IINTaHUA, ITHIICBHIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBS3M MEXAY CTPOCHHEM U (YHKIMSIMHU:
OpraHOUJOB, KJIETOK Pa3HbIX TKAaHEH, OPraHaMHM M CUCTEMaMH OPIaHOB y
pacTeHMii, >KUBOTHBIX M YENOBEKAa; MEXIy OSTalaMu OOMEHa BEIIECTB;
JTanaMy KJIETOYHOI'O LUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB; dTalaMu
SMOPHOHAIBHOTO PAa3BUTHS; T€HOTUIIOM U (PEHOTUIIOM, (HEHOTUIIOM U
dakTopamMu cpelbl OOWTaHHWS; MPOLECCAMH SBOJIOIHMM; JIBHKYIIUMHU
CUJIaMU  aHTPOIIOT€HE3d; KOMIIOHEHTAMHU pPa3iIU4HbIX DKOCUCTEM W
IPUCTIOCOOIEHUSIMA K HUM OpraHU3MOB

YMeHue BbIICNATh CYIIECTBEHHbIE TPU3HAKHU:

CTPOCHHUSI BHPYCOB, KJIETOK NMPOKAPHOT W JYKAPUOT; OTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJOB, OHMOI€OIIEHO30B, JKOCHCTEM H
O6uocdepsl; CTpPOSHUS OPraHOB M CHCTEM OpPraHOB PACTCHUM, >KHBOTHBIX,
YeJIOBEKa; MPOLECCOB KU3HEASATEILHOCTH, MPOTEKAIOIUX B OpraHU3Max
pacTeHu#, )KUBOTHBIX W YeNIOBEKa; OMOJOTMYECKHX IPOIECCOB: 0OMeHa
BemecTB  (Merabonusm), HHGOpPMAMM W TPEBPALICHUsS HHEPIUH,
OpokeHHs, aBTOTPOPHOTO U  TeTepOTPOPHOrO0  TUMOB  IMHUTAHUSA,
doTrocuHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, TaMeTOoreHesa,

SMOpHOTeHe3a, MOCTAMOPHUOHATHFHOTO pa3BUTHS, Pa3MHOKEHUS,
WHANBUIYAIILHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJCHUCTBUS
TEHOB, reTepo3nca; JNEeUCTBUN HUCKYCCTBEHHOTO oTbopa,

CTaOMJIM3MPYIOIIETO, JABWXKYIIETO U  Pa3pbIBAIOLIETO ECTECTBEHHOI'O
oTOOpa; aJJIONaTPUYECKOro M CUMIATPUYECKOro BHI000pa30BaHUS;
BIMSHUS JIBIKYIIMX CWJI OBOJIONMM HA TeHO(OHI TMOMyJSALUY;
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpelae OOuTaHMsA, YepeAOBaHUs
HaNpaBJICHUH HBOJIOIUH;, KPYrOBOpPOTa BELIECTB M IOTOKA PHEPTUU B
9KOCUCTEMaxX

C(bOpMHpOBaHHOCTL YMCHUA BBIJACIIATH CYHICCTBCHHBIC MMPU3HAKHA
BUPYCOB, KIETOK TPOKAPUOT H OYKApHUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, BHUOB, OHOTEOIICHO30B M JKOCHCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB W IPEBPAIICHUS DHEPTUU B
KIETKe, (OTOCHHTE3a, IUIACTHUYECKOTO M DSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIUIOJIOTBOPEHUS, Pa3BUTHI U
Pa3sMHOXEHHUS, WHIMBUAYAJILHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
O0pbOBI 3a CyIIECTBOBaHUE, €CTECTBEHHOI'O0 OTOOpa, BHII000pa3OBaHMS,
MPHUCIIOCOOJICHHOCTH  OpPraHM3MOB K  Cpele OOWTaHWs, BIUSHUSA
KOMITOHEHTOB HYKOCHCTEM, AHTPOIOTEHHBIX H3MEHEHHH B JKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpPOTa BEHICCTB U MPEBpALICHUS JHEPTUU B
o6uocdepe

YMeHue HUCTHoiab30BaTh COOTBETCTBYIOIIUE APTYMEHTBI, OHOIOTHYECKYIO
TEPMHMHOJIOTMIO M CUMBOJIMKY Ul JIOKA3aTeJIbCTBA POACTBA OpPraHU3MOB




pa3HbIX CUCTEMATUYECKUX TPYMIN; B3aUMOCBS3M OPraHU3MOB U CpElbl
OOWTAaHMS; €JUHCTBA YEIIOBEUECKHUX pac; HEOOXOJUMOCTH 3J0POBOTO
o0Opa3a >KHM3HHM, COXpaHEHHs pa3HOOOpa3usi BUIOB U HKOCHCTEM Kak
YCJIOBUSI COCYIIECTBOBAHUS TPUPOIBI U YETIOBEUECTBA

YMeHue  KpUTHYECKM OLEHMBAaTh  HMHGPOpPMaLHI0  OHOJOrHMYECKOro
COJIEp)KaHUS; MHTEPIPETUPOBATH OSTUYECKUE AaCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEIUIMHE, OMOTEXHOJIOIMH; paccMaTpUBaTh
r1100aJIbHbIE SKOJIOTHYECKHUE MTPOOIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO
OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3ULIUIO




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbBIX HA EI'D

11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buoiorus kak Hayka. JKuBble CUCTEMBI U HX U3YYCHUE

11

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs HayKa. bruoslornaeckre HayKu B H3ydaeMbIe
HMH HpO6HeMBI. CDYHI[aMeHTaHLHBIe, MPUKIAAHBIC W TMOUCKOBBIC HAYYHBIC
WCCIICIOBAHUS B OMOJIOTHH.

3nayeHue Ouonorud B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
kaptuabl mupa. IIpodeccun, cBszanHple ¢ Ouosiorueil. 3HavyeHWE OWOJIOTHH B
MPAKTUYECKOW  JEATEIBHOCTH YEJOBEKa: MEIUIIMHE, CEIbCKOM  XO3SIICTBE,
MIPOMBIIIJICHHOCTH, OXPaHE MPUPOIBI

1.2

JKuBble cucTeMBl Kak mpeameT u3ydeHus Ouosiorumu. CBOWMCTBAa JKUBBIX CHCTEM:
€IMHCTBO XHMMHUYECKOTO COCTaBa, JIHUCKPETHOCTh W IIEIOCTHOCTh, CIOXHOCTH M
YIOPSAOYEHHOCTh CTPYKTYPBIL, OTKPBITOCTb, caMoOpraHusanus,
CaMOBOCTIPOM3BEICHUE, Pa3IPAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd KUBBIX CUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIA, TKAHEBBIN,
OpraHW3MEHHBIN, MOMYJIAIIMOHHO-BUIOBOM, SKOCHCTEMHBIA (OMOTEOIIECHOTHYECKUH),
ounocepnsiid. [Iporecchl, TMPOUCXOASIINE B )KUBBIX cucTeMax. OCHOBHBIC TIPU3HAKU
)UBOTO. JKN3Hb Kak popMa CyIecTBOBaHUS MaTePUHU

1.3

Metonel  Ouonorumdeckoil Haykw. HaOmroneHue, wu3MEpeHHE, DJKCIEPUMEHT,
cucreMarusanus, metaasanus. [loHaTre o 3aBUCUMONM U HE3aBUCUMOM NEPEMEHHOM.
[InanupoBanue skcnepumenrta. [locraHoBka u mnposepka runore3. Hynesas
runore3a. [lonsrtue BbIOOpKHM U €€ nocToBepHOCTh. Paz0poc B OHOIOrHYecKUX
JnaHHbIX. OlEeHKa JOCTOBEPHOCTH MOJIYYEHHBIX pe3yiabTaToB. [IpUUnHBI HCKa)KeHUS
pe3ynbTaToB 3KcnepumeHTa. lloHaTHe cTaTucTUYecKoro Tecta

2.1

KneTka xak OMoJIoruyeckasi CuicreMa

Knetka — cTpykTypHO-(QyHKIMOHANbHAs €IMHULA >KUBOTO. McTopusi OTKpHITUA
kinetku. PabGoter P. I'yka, A. JleBenryka. Knertounas teopust (T. IlIBann, M.
[Ineiinen, P. BupxoB). OCHOBHBIE TOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUH.
MeTtoabl MOJEKYISPHOW M KJIETOYHOW OMOJOTMM: MUKPOCKONMS, XpomaTorpadus,
anekTpodopes, METOJIT MEUCHBIX aTOMOB, nuddepeHImanpHoe eHTPUPYTrUPOBAHHE,
KYJIbTUBUPOBAHUE KJIETOK

2.2

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThl. Bona u eé
pOJb  KaK pPAcTBOPUTENS, peareHTa, y4dacTHE B CTPYKTYPUPOBAHMU KIIETKH,
TerUioperynasiunu. MuHepanbHble BeIlllecTBa KJIETKH, UX Ouojormyeckas poib. Poinb
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue monumepsl. benkn. AMUHOKUCIOTHBINH cocTaB 0eaKkoB. CTPYKTYpHI
OenkoBoit Monekynbl. [lepBuyHas cTpykTypa Oenka, NenTUAHAs CBS3b. BTopuuHas,
TpeTu4yHasi, 4YeTBepTUYHass CTPYKTypbl. JleHatypamus. CBolicTBa  O€JIKOB.
Knaccudukamnus 6enkoB. buonornueckue GyHKIIH OSITKOB.

VYrneBoabl. MoHocaxapuIbpl, auUcCaxapHuibl, OJHUrocaxapuabl U TMOJUCAXAPUIBIL.
OOmmii TuaH  cTpoeHuss U (U3UKO-XMMHUYECKHE  CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QyHKIIUN YTIIEBOAOB.

Jlunupel.  TwppodumsHo-rHApOPOOHBIE  CcBOMicTBa. Kiaccudukamms TUMHIIOB.
Tpurnuuepuasl, Qochonunuasl, BOCKH, cTepouasl. buonornyeckue ¢GyHKIUH
mununoB. O01mue cBoiicTBa OMOJIOrMYECKUX MEMOpPaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, MTOTYIPOHUIIAEMOCTb.

HyxnennoBbie kucnotel. JIHK wu PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.




Hyxneotunpr. Ilpunnun xommiuementapHoctu. [IpaBuno UYapradda. Crpykrypa
JIHK — nBoitHas crimpaiib. MectoHaxoxaceHue u Owonorunveckune ¢yakmmu JHK.
Bunsr PHK. ®ynkuun PHK B knetke.

Crpoenne wMonekyabsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Qynkunu AT®. BoccTaHOBIEHHBIE NMEPEHOCUUKH, MX (DYHKIUH B
knetke. Ceksennponanue /JTHK.

CrpykrypHas Ouomnorus: OMOXUMHYECKHUE U OMOPU3NIECKUE HCCIEIOBAaHUS COCTaBa
Y TIPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJICKYJT

2.3

Tunel  KJIETOK:  JyKapuoTH4eckas W Ipokapuotnueckas.  CTpyKTypHO-
(G yHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mnpokapuoTHdyeckol kieTku. KneTouHas crteHka OakTepuil u apxeil.
Oco0eHHOCTH CTPOEHHUSI TeTepoTPOPHON U aBTOTPOPHOW MPOKAPUOTHUECKHUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenne u (QYHKIMOHUPOBAHUE »HyKapHOTHUeckoW kieTku. I[lnasmaruueckas
MeMOpana (rurazmanemma). CTpykTypa IUIa3MaTHuecKod MemOpanbl. TpaHcmopt
BEIIIECTB Yepe3 IIa3MaTHUeCKyl0 MeMOpaHy: nmaccuBHbIA (nuddys3us, obneruéHnas
muddysns), aKTHUBHBIM (MEPBUYHBIH W BTOPUYHBIA aKTHUBHBIA TPAHCIOPT).
[Tonmymponumaemocth MeMOpaHbl. PaboTta HaTpuii-KaaueBOro Hacoca. DHIOIMTO3:
NUHOIMTO3, (aronuro3. Jx3ouuTo3. Kierounas crenka. CTpykrypa U (yHKIHMH
KJICTOYHOW CTEHKH PaCTeHU, TpUOOB.

Hurormnazma. Llurozons. Lurockener. J{Buxkenue uuroriazmMbl. OpraHouIbl KIETKU.
OnHomeMOpaHHBIC OPraHOU Bl KJIETKU: dHAoIIa3Marnueckas cets (IO11C), anmapar
["onbpku, TU30COMBI, UX CTpoeHHEe U (DYHKIMU. B3auMocBs3b 0JHOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHue TpaHylsIpHOTro petukyinyma. CHHTE3 pacTBOPHUMBIX
OeJKOB. Cunres KJIETOYHBIX MeMOpaH. I'magxui (arpanyJsipHBIN)
sHAOIUIa3MaTHUeCKuil peTukynyM. CekperopHas GyHKIMS amnmapata [ onbIxH.
TpaHcnopT BewecTB B KIIETKE. Bakyonu pacTUTENbHBIX KIJIETOK. KIIETOUHBINA COK.
Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHJPHUH, TUIACTUIBL.

Crpoenne u (yHKIUUM MUTOXOHIApHM U Tuiactui. llepBuyHble, BTOPUYHBIE U
CJIO’KHBIC TIACTUABI (DOTOCHHTE3UPYIOMIUX SYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTHI,
JIEUKOIJIACThI BBICIIUX PACTEHUM.

HememOpannsie opraHounsl kinetku CrpoeHne W (QyHKIMH HeMeMOpaHHBIX
OpraHouzioB  KJeTku. Pubocombl. MukpodunamenTsl. MBpbIIIeYHbIE  KIETKU.
MuxkpotpyOouku. Knerounslii ieHTp. CTpoeHHE U JBUKEHUE )KT'YTUKOB M PECHUYEK.
MuxkpoTpyOouKH UTOIUIA3MBL. L[eHTpHOb.

Anpo. OOonouka #Aapa, XpPOMAaTUH, KapHOILIa3Ma, SJPBIIIKH, UX CTPOCHHE M
bynkuuu. SnepHblit  6enkoBblii  MaTpukc. IlpocTpaHcTBEHHOE pacroyioKeHHe
XpoMocoM B HHTep(a3HOM sijipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BrmroueHusa. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTeNbHOM, KUBOTHOM, IPUOHOM)

2.4

ACCUMMIISIIIST M TUCCUMMJISIIIMSL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOMeHa
BEIIECTB: aBTOTPOQHBIA W TeTepoTpOodHBIN. YdacThe KHUCIOpoJa B OOMEHHBIX
nporieccax. JHepreTruueckoe odecneueHune KieTku: npepanieane AT® B 0OMEHHBIX
nporeccax. DEepMEHTATUBHBIM XapakTep peakiuid KJICTOYHOro MeTabonm3ma.
depMeHTHI, UX CTPOSHHE, CBOCTBAa U MexaHu3M feiictBus. Kodepmentsr. Omnnuus
(EepMEHTOB OT HEOPraHWYECKHX KAaTaJu3aTOpPOB. beNKU-aKTUBATOPHI M OCIIKH-
MHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH ()EPMEHTATUBHBIX PEaKIMid OT pa3IUYHbIX
(hakTopoB.

[lepBUYHBI CHHTE3 OpraHMYeCKHMX BemiecTB B kietke. PortocunHtes3. Poiub




XJIOpoIulacToB B mporecce  (otocuHTeza. CBeroBas ©  TeMHOBas  (asbl.
[MpogykTuBHOCTE (OTOCHHTE3a. BimsHME pa3muYHBIX (AKTOPOB HA CKOPOCTH
dotocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHTe3. PasHooOpa3ue OpraHM3MOB-XEMOCHHTETHUKOB: HHUTPUPHUITUPYIONTUE
OakTepuu, >Kene300aKTepuH, CepoOAKTepuH, BOAOPOIHBIE OaKTepuu. 3IHAUYCHHE
XEMOCHHTE3A.

Ana’pobHble opraHu3mbl. Bunbr  Opoxenus. [IpoaykTsl OposkeHUST W UX
WCIIOIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN O0Ie3HEN.

AdpoOHBIC OpraHU3MBbl. DTaIbl SHEPreTHUECKOro oomMeHa. [loAroToBUTENBHBIN dTATI.
['mukonu3 — 6ECKUCIOPOIHOE PACIIETUIEHUE TITFOKO3HI.

buoniornueckoe OKHUCIEHWE, WM KIETOYHOE JbIxaHHE. Poabp MUTOXOHApPHUIA B
nporeccax Ouonmorndeckoro okucieHus. Lukmudeckue peakuuu. OKUCIUTETHHOE
dbochopmmpoBanue. [IpeumyiecTBa a’poOHOrO MmMyTH OOMEHAa BEIIECTB TEPe.
aHadpOOHBIM. DPPEKTUBHOCTH IHEPTETUUECKOr0 OOMEHa

2.5

2.6

Peakuuu wmatpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIUSIX
MaTpPUYHOTO cHHTEe3a. Peanm3aiusi HaclieZICTBEHHOW WHpopManuu. | eHeTruecKuid
Kol, ero cBoiicTBa. TpaHckpunuus — wmaTpuuHblii cuHte3 PHK. Ilpunnurnsr
TPAHCKPHIILIUK: KOMIUIEMEHTAPHOCTh, AHTHUMNAPAIEIbHOCTh, ACHMMETPUYHOCTE.
Tpancmsiimuss u e€ stanbl. Yyactue TpancnoptHeix PHK B OGuocunTesze Oenka.
VYcnous OuocunTe3a Oenka. KoaupoBanume ammuokucnor. Poiab pubocom B
OouocuHTe3e Oenka.

Opranuzanus reHoMa y MPOKApUOT M DYKAPUOT. Perynsius akTHBHOCTH T'€HOB Y
npokapuot. ['mmote3a omepona (P. Kako0, XK. Mano). Perynsuus oOMeHHBIX
IIPOLIECCOB B KJEeTKEe. KiIeTOUHbIN roMeocTas.

Bupycbl — Hekietounble (GOpMBI KU3HU U oOnMraTHele mnapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0osieBaHusi 4enoBeka, XUBOTHBIX, pactenmit. CIINI, COVID-19,
COLIMATIbHBIC U MEIUIIMHCKHE MTPOOIIEMBI

Knerounsiii muki, ero nmepuoasl U perymsanusa. MaTepdaza u muto3. OcoOeHHOCTH
MPOIIECCOB, TpoTekarommx B uHTepdasze. I[loAroToBka KIETKH K JIEJICHHIO.
[IpecunTeTnveckuii (MOCTMUTOTHYECKHUI), CHHTETHUYECCKUN M TOCTCUHTETUYECKHUI
(IpeMUTOTUYECKU) TepHO bl HHTEP(]A3BL

Marpuunbii  cunte3 JHK — permkanus. [lpunnuner  perummkamuu  JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3,  aAHTUNAPAJUICIBHOCTD.
Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl U
Tenomepaza. XpPOMOCOMHBIH Ha0Op KIETKM — KapuoTun. JlummoupgHeli U
rariouaHbll  Habopbl  XpomocoM. ['omonoruuynbsie  xpomocombl.  [lonmoBwie
XPOMOCOMBI.

[enenue kietkn — muto3. CTaauu MUTO3a U MPOUCXOIAIINE B HUX MPOILECCHL. THUIIbI
muTo3a. Kapuoknnes u nuTokuHe3. bruonorndeckoe 3HaueHHE MUTO3a. Perynsuus
MUTOTHYECKOTO IUKIIA KIeTKU. [Iporpammupyemas kiieTouHasi THOeNb — arnomnTo3.
OyHKIIMOHAIbHAS TCHOMHKA

OpFaHI/ISM Kak OMoJoruyeckas cucteMa

3.1

OIIHOKJIGTO‘-IHBI@, KOJIOHHAJIBHBIC, MHOT'OKJICTOUYHBIC OpFaHI/IBMBI 1 MHOT'OTKAHCBBIC
OpTaHU3MBI.

@opMBbI pa3MHOKEHHUSI OPTraHU3MOB: Oecrojioe (BKJIKOYasi BETreTaTUBHOE) U TOJIOBOE.
Bunbr Gecrionoro pa3sMHOXXEHHS: IMOYKOBaHWE, CIOPYISIUs, (QparMeHTamms,
KJIOHUPOBAHHUE.

[TonoBoe pasmuoxeHue. IloyoBble KneTKH, Wiau rameThl. Meio3. Crtaauu Mmeiio3sa.




IToBenenne xpomocoM B Meirose. Kpoccunrosep. buonornueckuii cMbIci Meiio3a u
IIOJIOBOTO Iporiecca. Meio3 U ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpimeBoe pasutue. l'ameroreHe3 y KHUBOTHBIX. [loyoBble JKene3bl.
OOpa3oBaHue M pa3BUTUE MOJNOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK. OIUIONOTBOpEHHE U 3MOPHOHAIBHOE pa3BUTHE JKUBOTHBIX.
Crioco0bl 01I0I0TBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBunyanbHOe pa3BUTHE OpraHu3sMoB (oHToreHe3). Craauum 3sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe jarymku). poobnenue. Tumbl npobnenus. OcoOeHHOCTH
IpoOJieHUsT MJICKOIUTAIOMIMX. 3apOAbIIIEBbIe JIUCTKU (TacTpyssiius). 3akiaika
OpPraHOB M TKAaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3anMmHOe BiMsHUE dYacTel
Pa3BHUBAIOLIETOCs 3apoAbliia (3MOpHUOHANIbHAS MHIYKIKSA). 3aKiajiKa I1aHa CTPOCHUS
KUBOTHOTO KaK pe3ylbTaT HEPAPXMUECKHX B3aWMOJCWUCTBHN Te€HOB. BiusHue Ha
HMOPHOHAIBHOE Pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAIOLIEH CpeIbL.

Poct u pazButue xuBOTHBIX. [locTamOpuonaneHeii nepuoa. [Ipsmoe u HempsiMoe
pa3ButHe. PasButne c wmeramopdo3oM y OECHO3BOHOYHBIX M MO3BOHOYHBIX
KMBOTHBIX. bHonormdeckoe 3Ha4eHHE IPSAMOTO W HENPSIMOIO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumsl pocta >kMBOTHBIX. DAKTOPBI PETYISILIMM POCTA
KHMBOTHBIX M uesnoBeka. CTajuum NMOCTIMOPUOHAIBHOIO Pa3BUTHs Yy JKUBOTHBIX U
yesioBeka. Ilepnonbl oHTOreHe3a yenoBeka.

Pasmuoxenune u pasButue pacreHuid. ['ametodut u cnopodut. Meito3 B )KU3HEHHOM
uKiie pactenuid. O6pazoBaHue CIIOp B Ipoliecce Melo3a. 'ameTorenes y pacTeHuil.
OmnogoTBOpeHWE W Pa3BUTUE  PACTUTENIBHBIX  OpraHu3moB.  J[BoitHOe
OIUIOZOTBOPEHHE Y IIBETKOBBIX pacTteHuil. OOpa3oBaHWEe M pa3BUTHE CEMEHH.
MexaHHu3MBbl PeryJsiiui OHTOTE€HE3a Y PACTCHUM U )KMBOTHBIX

3.2

3.3

HcTtopust cTaHOBIIEHUS M Pa3BUTHUS F€HETUKHM Kak Hayku. OCHOBHBIE M€HETHUECKUE
NOHATHA M CHMBOJBL. ~ ['OMOJIOTMYHBIE  XPOMOCOMBI,  QJUICIbHBIE  I'€HBI,
aJbTCPHATUBHBIC NPU3HAKU, JOMMHAHTHBIA U PELECCUBHBIA IIPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4YUCTas JIMHUS, TMOpUAbI, reHoTrn, (GeHotur. OCHOBHBIE METOJbI
ICHETUKHU: THOPUI0IOTUYECKUHN, IUTOJIOTHUECKUI, MOJIEKYISIPHO-TEHETUYECKHUIA

Monorubpuanoe ckpermmuBanue. [lepBbiii 3akoH MeHzaens — 3aKOH €IMHOOOpasus
ruOpuI0B nepBoro nokojeHus. IlpaBwio nomunupoBanus. Bropoit 3akon Mennens
— 3aKOH pacHICIUICHUs MpHU3HaKoB. lluToNOrMvyeckne OCHOBBI MOHOTHOPHUIHOTO
cKpeuBaHud. [ unoresa 4YMCTOTHI raMer.

AHanuzupytoiiee ckpenuBanue. [IpoMexyTouHbI  XapakTep HaClIeIOBAHUS.
Paciiennenue npu3HakoB NpU HETIOTHOM JOMUHUPOBAHUHU.

Jurunbpunnoe ckpenmBaHue. Tperwidi 3akoH MeHAens — 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMS MPU3HAKOB. L[UTONOrMYecKe OCHOBBI IUTHOPUTHOTO CKPEIIIMBAHHS.
CueruieHHOe HacienoBaHue Tmpu3HakoB. Pabotet T. Moprana. CremieHHoe
HACJIEIOBAHUE T'€HOB, HAPYILICHUE CLETUICHUS MEXIY T€HaMHU. XPOMOCOMHAas TEOPHSI
HACJIEICTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBI MEXaHM3M OIpEIEIECHHUsS Iojla. AYTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM W TrereporaMeTHhI moja. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciienoBanre npu3HakoB, CUEIUICHHBIX € MTOJIOM.
['enoTun kak menoctHas cucrema. [lnefoTponus — MHOKECTBEHHOE JICUCTBUE I'eHA.
MHO0KECTBSHHBIN aJUICTIU3M. BzaumopeiicTtBue HeaJICJIbHbBIX TCHOB.
Kommnementaprocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHoTHIa W cpensl npu (GopmupoBaHuH (eHoTuna. M3MeHYMBOCTh
npu3HaKoB. KadyecTBEHHBIE W KOJIMYECTBEHHBIE IPHU3HAKU. Buubl M3MEHYMBOCTH:
HECHACJIEACTBEHHAS M HACIICICTBEHHAA.

MoaundukanmoHHasi U3MEH4YMBOCTb. Poiib cpezbl B GOpMUpOBaHUN MOJU(DUKAIIMOHHON




n3MeHunBocTH. HopMma peakimu npusHaka. BapuanvoHHbBIM psn M BapHallMOHHAs
kpuBas (B. Moranncen). CoiicTBa MOAM(MUKAITMOHHOW H3MEHUYUBOCTH.
I'eHoTnMueckass uW3MeHYMBOCTb. (CBOMCTBA T€HOTHIIMYECKOW HW3MEHYMBOCTH. Buubl
TeHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTuBHas M3MEHYMBOCTh. Meilo3 U M0JI0BOM Mpoliecc — OCHOBa KOMOMHATUBHOMN
M3MEHYMBOCTH. PONb KOMOMHATHBHON W3MEHYMBOCTH B CO3JAHUM TEHETHYECKOTO
pa3Ho00pa3us B MpeJesax oJHOro BUA.

MyTtanyoHHass U3MEHYMBOCTb. BHIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE M UWHAYLMPOBAaHHBIE MyTallMu. SnepHele M LUTOILIA3MAaTUYECKUE
mytanuu. CoMaTnyeckue M IMojioBble MyTauuu. [IpuunHBI BO3HUKHOBEHUS MYyTallUi.
MyTtareHsl U UX BIMSHUE Ha OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTAL[MIOHHOI'O MpOLECCa.
3aKOH TOMOJIOTHUECKUX PANOB B HacienctBeHHoW n3meHunBocTH (H.U. BaBumnos).
BHesiepHasi U'3MEHUNBOCTb U HACJIEICTBEHHOCTD

3.5

KapuoTtumn uenoeka. MexmyHapoHas porpaMma UCCIe0BaHUs TeHOMAa YeJIOBEKa.
MeToasl W3y4eHHS TEHETHKH YeJIOBEKa: T'EeHEaJOTHYeCKHil, OJIM3HEIOBHIH,
IUTOT€HETUYECKHUM, MOMYISIIMOHHO-CTATUCTUYECKUNA, MOJEKYISIPHO-TEHETUUYECKUM.
CoBpeMeHHOE  OIpeJeleHue TIEeHOTHNA:  MOJHOTEHOMHOE  CEKBEHHUPOBAHME,
FEHOTUIIUPOBaHUE, B TOM uucie ¢ nomombto [I{P-ananmu3a. HacienctBeHHbie
3a0oyieBaHusl 4ellOBeKa. | eHHbIE W XPOMOCOMHBIE OOJE€3HH uenoBeka. bomesnu ¢
HACJIEICTBEHHON MPEAPACTION0KEHHOCThIO. 3HAYEHUE MEAMIMHCKOM TEeHETHKU B
NPEJOTBPAIICHAN ¥ JIEYCHUH TEeHEeTUYeCKUX 3a0oseBaHuil yenmoBeka. (CTBOIOBBIE
KJICTKH

3.6

JomecTukanust U cenekuus. 3apoxkKICHUE CENeKIMU U JoMecTukauuu. Yuenue H.U.
BapuioBa o 1ieHTpax MpOUCXOXKACHHUS W MHOTOOOpa3usi KyJbTypHBIX pacTteHuil. Pomb
CEJIEKIIMM B CO3[JaHUM COPTOB PAacTeHUM U MOPOJ >KUBOTHBIX. COpT, MOpoJa, IITaMM.
3aKOH rOMOJIOTHYECKHX PAJIOB B HacliecTBeHHOM n3MeHunBocT H.M. BaBunosa, ero
3HAYEHUE ISl CEJICKIIMOHHOM PadOTHI.

Metoael  cenekUMOHHOM  paboTbl.  McKyccTBEHHBIM  OTOOp: MAaccoBbII U
WHMBU]1yaJIbHBIN. OTansl KOMOMHAIIMOHHOH CCIICKITUU. HcneiTanue
MPOU3BOAUTENEH O MOTOMCTBY. OTOOP 1O TEHOTHUITY C TTIOMOIIBIO OLIEHKH (peHOTHITa
MIOTOMCTBA M OTOOp MO TeHOTUIy ¢ nmomoibio ananuza JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PagmanmoHHBIA U
XUMHYECKU MyTareHe3 Kak MCTOYHUK MYTAlWi Y KYyJIbTYPHBIX JOPM OpPraHH3MOB.
Hcnonp3oBaHre TEHOMHOTO PeIaKTUPOBAHUS W METO0B pekoMOnHaHTHBIX JTHK mist
MOJIYYEHHS] UCXOJJTHOTO MaTepuaia Jijisl CENEeKIHUU.

[lomyyenne mnomuruionoB. BHyTrpuBHmoBas ruOpuam3anusi. bruskopoacTBeHHOE
CKpeIllMBaHUe, WM WHOpuAuHT. HeponcTBeHHOE CKpelBaHue, WM ayTOPUIWHT.
I'erepozuc u ero mnpuuunHbl. Mcnosnws3oBaHue rerepo3uca B cenekiuu. OTaanéHHas
rubpumm3anys.  [Ipeononenne Oecrutogmss MEXBHAOBBIX THOpWmOB. JlocTkeHUs
CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTBI, UCTIOTB3yeMbIE B OMOTEXHOJOTHH, — KIIETOYHBIC W TKAHEBBIC KYJIBTYPHI,
MUKPOOPraHM3MBbI,  HMX  XapaKTepucTHKa.  TpaauiuoHHass  OHOTEXHOJOTHS:
xJe0orneueHue, MIOJIy4CHHE KHMCIIOMOJIOYHBIX MPOJTYKTOB, BUHOJIEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTbl MHUKPOOHONIOTUYECKHX  TEXHOJIOTHH.
[TponsBoacTBO Oenka, aMMHOKHCIOT M BATAMUHOB. VICKYCCTBEHHOE OIUIOIOTBOPEHHE.
PekoHCTpyKIMs SHLEKIETOK UM KIOHUPOBAaHUE KMBOTHBIX. MeETOJ TpaHCIUIaHTAIllMU
s1ep KIETOK.

XpomMocoMHass M TeHHas MHXeHepusa. VCKyCCTBEHHBII CHHTE3 T€Ha |
KoHCcTpyupoBanue pekoMmOuHanTHbiX JIHK. JlocTikeHwss ©W  MepCreKTUBBI
XpOMOCOMHOW ¥ TE€HHOM WHXKEHepuH. MeaulnuHCKHe  OMOTEXHOJOTHH.




Hcnonp30BaHNE CTBOJOBBIX KIETOK

Cucrema 1 MHOroo0pa3ue opraHM4eckoro Mupa

4.1

buonoruueckoe paznoodpasue opranuzmMoB. COBpeMEHHass CUCTEMa OPTaHUYECKOrO
mupa. [lpuHmuner xinaccupukamuu opraHu3mMoB. OCHOBHBIE CHCTEMaTHUECKHUE
IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakTtepuu, apxeu, OJHOKIETOUHBIE TPHOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTHE
poTUCTHl. KOJOHMAIBHBIE OpPraHu3Mbl. J[BMJKEHHME OJHOKJIETOYHBIX OpPraHU3MOB:
amMEOouHOe, JKTYTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHu3MOB.
Pa3apaxuMoCTh y OZHOKJIETOYHBIX OpraHu3MOB. Takcuchl

4.2

MHoroknerounsle pacTteHus. B3anMOCBSA3b 4acTEll MHOIOKJIETOYHOTO OpraHM3Ma.
TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O opranusma. OpraHusMm Kak
enuHoe neinoe. TkaHu pacTeHHi. TUMBI pacTUTENbHBIX TKaHEH: oOpa3zoBaTeibHasd,
MOKPOBHAs, TPOBOJSAIIAS, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKLUHI 1 pacloyio’KeHHs TKaHed B opraHax pacTeHUi

4.3

BereratuBHble M IeHEepaTUBHbIE OpraHbl pacTeHUd. DYHKIMU OpPraHOB M CUCTEM
opra"oB. Kapkac pacteHuil. /[BHeHHE MHOTIOKJIETOYHBIX PACTEHHMH: TPONU3MBI U
Hactud. IlormomeHue BOABI, YIVIEKUCIOrO Tra3a M MHUHEpAJIbHBIX BELIECTB
pactenusimu. [lpixanue pacteHuil. J{uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancniopTHble cucTeMBl pacTeHMi. Beinenenwe y pacreHuil. 3ammura y
MHOTOKJIETOUHBbIX pacTeHud. Kytukyna. CpenctBa MAacCMBHOM M XUMHUYECKOM
3amuThl. GUTOHIMIBI.

PasnpaxuMocTp M perymsauus y OpPraHM3MOB. Pa3zapakuMocTb W peryiasuus y
MHOTOKJIETOYHBIX pacTeHHi. POCTOBbIE BelllecTBa U MX 3HAYCHUE

4.5

MHOTOKJIETOYHbIC JKUBOTHBIE. B3aMMOCB3b yacTeli MHOTOKJIETOUYHOI'O OopraHu3ma.
TKaHI/I, Opradbl U CUCTECMbI OPraHOB MHOTI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KakK
CAHNHOC 1CJI0C. I'omeocTtas. TkaHu )KMBOTHBIX M YeJIOBEKa. THIILI )KUBOTHBIX TKAHEH:
SIUTCIMATIbHAA, COCIWHHUTCIIbHAA, MBLINICYHAsA, HCPBHAA. OcobenHocTn CTPOCHUA,
(I)YHKHHP’I U pacCIIOJIOKCHUA TKaHEH B OopraHax KMBOTHBIX 1 YCJIOBCKA

4.6

Opranpl U CHUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMHM OpPraHOB U CHCTEM OPIaHOB.
Omnopa Tena oprauu3moB. CKeIeTsl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX.
HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIBI COEIMHEHUS KOCTEH.
JIBuKeHME  MHOTOKJIETOUHBIX KMBOTHBIX. [lutanme xuBOTHBIX. IluTanue
MIO3BOHOYHBIX JKUBOTHBIX. JlpixaHue >xuBOoTHbIX. KoxxHoe nbixanue. XKabepHoe u
JIETOYHOE ABIXAHUE.

JIpIxaHNe 1MO3BOHOUYHBIX ’KUBOTHBIX. DBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS JETKUX
[IO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucTeMa 4eaoBeka. MeXaHu3M BEHTWIALMU
JETKUX Y NTHUIL U MJIEKONUTAOIMKX. TpaHCIIOPT BEIIECTB Yy OPraHU3MOB. TpaHCIOpT
BELIECTB y KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cuctema
MMO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaiieHusi. JBOIIOIUOHHBIE YCIOXKHEHUS
CTPOEHHs KPOBCHOCHOM CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. Bblnenenue y
opranu3moB. Beiienenune y kuBOTHBIX. CokparturtenbHble Bakyoiau. Oprassl
BbIieneHUs. CBSA3b IOJIOCTH TeJla C KPOBEHOCHOM M BBIAEIMTEIBHOW CHUCTEMAMH.
Boinenenue y Mmo3BOHOYHBIX >KMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX >KHBOTHBIX.
I1oKpOBBI U UX IIPOU3BOJHBIE.

PazgpaxxumocTe M perymsanus y OopraHu3moB. Pa3znpaXumocTh y OJHOKIETOYHBIX
opranu3moB. Takcucsl. Pa3apakuMOCTh U PETYJIALMUS Y MHOIOKJIETOYHBIX PACTEHUMN.
PocToBeie BemecTBa U X 3HAYCHUE.

HepBHas cuctema u pediaekTopHas peryssiius y MHOTOKJIETOYHBIX IKMBOTHBIX.




HepBHas cucrema u e€ oTaeibl. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU
CHCTEMBI y KHBOTHBIX.

Paspabotka amroputMoB U mporpamMMm ans  3PQPEeKTUBHON (YHKIIMOHATHHOU
aHHOTAIINU TC€HOMOB, TPaHCKPHUIITOMOB, IPOTEOMOB, MeTaboI0MOB
MHKpPOOPTaHU3MOB, PaCTEHHM, )KUBOTHBIX M YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

5.1

Opranel ¥ CUCTEMBI OpPraHoB 4esloBeKa. OTHENbl IOJOBHOIO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pednexc n peduiekropHas nyra. be3ycinoBHbie U yCIOBHBIE pEQIICKCHI.
I'ymopanbHas perynsuys U SHIOKPHUHHAs CUCTEMA JKMBOTHBIX M yesloBeKa. JKenessl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. [IeiCTBHE TOPMOHOB. B3auMOCBA3b HEPBHOMN
U DHJIOKpUMHHOM cucteM. ['unoranamo-runo¢usapHas cucrema. Peduexc u
pedaexropHas ayra. be3ycioBHbIE U yCIOBHBIE pe(ICKCHI

5.2

3ammra opraHu3ma oT Oone3Hed. MMMmyHHas cuctema uenoBeka. KieTouHslid u
TYMOPaJIbHBIA ~ MUMMYHUTET. BpOoXIEHHBIH, TpUOOPEeTEéHHBIN  crenuduuecKuii
UMMYHHUTET.  Teopuss  KIOHaJbHO-CENEKTHMBHOro  uMMyHuteta  (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenpHble OTBETHI OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU

5.3

KposeHocHas cucrema u e€ opransl. Cepilie, KpOBEHOCHbIE COCYIbI U KpoBb. Kpyru
KpoBooOpamnienus. Pabora cepana u e€ perynsnus

5.4

Hpixanne yenoBeka. Juddy3us razoB depe3 MOBEpPXHOCTh KIETKH. JlpIxaTenbHas
CHUCTEMa 4YesloBeKa. JlpIxaTenbHas MOBEpXHOCTh. Perynsanus npixanus. [IpIxaTenbHbie
00BEMBI

5.5

5.6

[TumeBapurtenbHas cucreMa denoBeka. OTaensbl MUIIEBAPUTENBHOIO TpPaKTa.
ITumeBapuTenbHbIe jke1e3bl. BHYTpUIIONIOCTHOE ¥ BHYTPUKIIETOYHOE NTUILIEBAPEHUE
[TokpoBel u wux mnpousBoanblie. Opransl BbiaenaeHus. I[louku. CrtpoeHue wu
¢dbynkumonupoBanue HeppoHa. OunbTpanus, cekpenus 1 00paTHOE BCachIBAaHHE KaK
MeXaHHU3MBbI pabOThl OpraHoB BblienaeHus. OOpa3zoBaHHe MOYH Y YeJIOBEKa

5.7

JIBukeHne denmoBeKa: MblmeyHas cuctema. CKeleTHble MBI U HX padorta.
CTpoeHue U TUITBI COEAUHEHHS KOCTEM

Teopust 3BosonK. PazButre xu3HU Ha 3emiie

6.1

OpomoumonHas teopust Y. JlapBuna. [Ipennochuiku BO3HUKHOBEHHUS JapBHHHU3MA.
JKu3nb u HayuHas aestenpHocTh Y. JlapBuHa.

JBuxyme cunbel 3Bomonuu BuaoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTD
pa3sMHOXEHHST ~ OpraHM3MOB, HACIEICTBEHHas W3MEHYMBOCTb, Ooprba  3a
CYLIECTBOBAHUE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmrnenne cunretndeckord Teopun sBomoonuu (CTD). HeirpanbHas Teopus
sBonmioid. COBpEeMEHHas HBOJIIOIMOHHAS OWOJIOTHs. 3HAYCHHE SBOJIOIMOHHOMN
TeOopHH B (POPMUPOBAHUN €CTECTBEHHO-HAYUYHOM KAPTHHBI MUPA

6.2

[Tonynsauus Kak 3jeMeHTapHasi €IUMHUALA BOMoIMNA. COBpEMEHHBIE METObI OLIEHKHU
IEHETUYECKOTO Pa3HOO00pa3usi U CTPYKTYpbl Homynsiuil. M3menenue reHodonaa
MONYJSALMA KaK D3JEMEHTApHOE SBOJIOLMOHHOE SIBICHUE. 3aKOH T'€HETHYECKOIro
paBHoBecus [x. Xapau, B. BaitnGepra.

DOneMeHTapHble (DaKTOPbI (ABMKYIIME CHIIBI) SBOJIONUUA. MyTallMOHHBIN IpoIiecc.
KoMOunatuBHast u3MeHUMBOCTh. [lpeiid reHoB — cirydaliHble HEHAIPaBIICHHBIC
M3MEHEHHs 4YacTOT aijesned B mnomymsuusx. Oddext ocHoBaTens. Murpamum.
M3onsiust  momynsinuii:  reorpaduueckas  (IpOCTPaHCTBEHHAsA), OHOIOrHYecKas
(penpoxykTHBHAS).

EctecTBeHHbI 0TOOp — HanpaBisitomuid GakTop 3BororU. POpMBI €CTECTBEHHOTO




oTOOpa: JBMKYIIUHI, CTAOMIN3UPYIOIUH, pa3phIBalOLINi (AU3pyNTUBHBIN). [TonoBoi
oT0op.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3ylbTaT MUKPO3BOIIONMU. Bo3HUKHOBEHME
npucnocoOaeHnii 'y opraHu3sMoB. Apomopho3sl W HauoamanTtanuu. lIpumeps
npucrnocobaeHuit  y  opraHu3MoB.  OTHOCUTEIBHOCTb  MPHUCIIOCOOJEHHOCTH
OpraHU3MOB.

Bun, ero «kpurepum U CcTpyKTypa. BumgooOpa3zoBanue Kak  pe3yabTar

MUKpO3BOIIOIUHU. M3omsiuuss — kioueBol Qaktop BupooOpazoBanus. Ilytu wu
crioco0bl BUA000pa3oBaHus: ajonarpuieckoe (reorpaduyeckoe), CUMIATPUIECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (monurIIoNIU3aIus, TUOpHUaAU3AITH).

JUTMTeTbHOCTh 9BOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOPa3usl.

Ponp 3BOMIOLMOHHONW OHOMOTUM B pa3pabOTKe HAyYHBIX METOJOB COXpPAaHEHHS
OmopazHooOpa3us. MHKPOIBOTIONMS W KOIBOJIONMS TApPa3HTOB M HUX XO35CB.
MexaHu3mbl (GOPMUPOBAHHS YCTOMUMBOCTU K aHTHOMOTHKAM U CIOCOOBI OOPBOBI €
Hel

6.3

Metoabl u3ydeHHs: MakpodBoiionuH. IlameoHToNIOrMUECKne METOAbl H3yYCHHS
sBostonnu. [lepexonupie popmbl U QuitoreHeTHYECKUe psAAbl OPraHU3MOB.
buoreorpaduyeckne metoapl uzydenus spomounu. CpaBHeHHE (GIIOpbI U (QayHBI
MaTepUKOB U OCTPOBOB. buoreorpadpuyeckue obnactu 3emin. Bumbi-sHnemMukud u
PEIIUKTHIL.

OMOpHOJIOTMYEeCKHEe UM CPaBHUTEIbHO-MOP(OIOrHYECKHEe METOJbl  W3Yy4eHUs
HBOJIONMH. | €HEeTHYeCKHMEe MEXaHW3Mbl OJBOJIOIMM OHTOTEHE3a M MOSBICHHS
HBOJIFOLIMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTWYHBIE M AHAJIOTMYHBIE  OPraHbI.
Pynumenrapubie OpTaHsbI u aTaBU3MBI. MonexyasipHO-TeHETUIECKHE,
OMOXMMHYECKHE M MaTeMaTHYeCKHE METOJbl U3yUeHHUs 3BOIIOIUU. ['OMoIOruyHbIE
renbl. COBpeMEHHBIE METO bl TOCTPOEHHS (PMIIOTEHETHUECKUX JEPEBBEB.
XPpOMOCOMHBIE MYTAIlUH U SBOJIIOLIHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TMpaBuiaa) HBOMONUU. HeoOpaTUMOCTh HBOIIOIHH.
AnanTuBHas paguaiys. HepaBHOMEpHOCTb TEMIIOB SBOJIOIHH

6.4

Hayunble TUIIOTE3bI MPOMCXOXKIACHUS KU3HU HAa 3emiie. AOHOreHe3 W MaHCIepMHUsL.
JloHaydHble TpeACTaBICHUS O 3apOXKACHUM >KU3HM (KpealuuoHu3M). lumoresa
IIOCTOSIHHOT'O CaMO3apOKIACHUS KU3HU U €€ omnposep:keHue onslramu O. Penu, JI.
Cnannannanu, JI. [Tacrepa. IlpoucxoxxaeHne )u3HA U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOpraHudeckoi HBomouuu. IlnanerapHas (reosorudeckas)
IBOJTIONMSA. XUMHYECKas IBOTIONMA. AOUOTEHHBIA CUHTE3 OPraHUYECKUX BEIIECTB U3
Heopranuueckux. Ompir C. Mumnepa u I'. FOpu. OO6pa3oBanue MOTUMEPOB U3
moHoMepoB. Koanepatnas runoreza A.W. Onapuna, runores3a nepBUYHOr0 Oyabp0HA
Jx. XonneitHa, renetrueckas runoresa I'. Mémnepa. Pu6o3umsr (T. Uek) u rumotesa
«wvmpa PHK» V. Tunbepra. ®dopmupoBanwe MeMOpaH ¥ BO3HHKHOBEHHE
IIPOTOKJIETKH.

Uctopuss 3emnn u Meronbl €€ wu3ydeHus. lckomaemble OpPraHMYeCKHE OCTATKHU.
I'eoxpononorust u e€ wmeronbl. OTHOCUTENBHAasT M AOCONIOTHAs TE€OXPOHOJIOTHSL.
['eoxpoHOnOrnYecKas mKaja: 30Hbl, 3pbl, IEPUOBI, FTTOXU.

HavanpHble 3Tambel opraHuyeckod 3BOJOIUU. [losiBIeHHME W 3BOJIIOUHUS TEPBBIX
KIETOK. OBomonus  MeTabonu3ma. BO3HMKHOBEHHE  TMEPBBIX  SKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOIIEHKH KaK aHAJIOT MEepPBBIX HAa 3eMiie COOOIIECTB.
CrpomaTonutsl. [IpokapuoTsl U 3yKapHOTHI.

[IpoucxoxkneHne dSykapuoT (cumMOuOreHe3). OBOJIOLMOHHOE TMPOHMCXOXKICHHUE
BUpPYcOB. [IpoucxoxaeHue MHOTOKJIETOYHbIX OpPraHu3MoB. Bo3HMKHOBEHHE




OCHOBHBIX T'PYIIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.
OCHOBHBIE ATAITbl SBOJIIONNHU BRICHINX pacTeHU. OCHOBHBIE apoMOp(]O3bl pacTeHUH.
Beixon pactenuit Ha cymy. IlosiBlieHHe CIOPOBBIX PACTEHUI M 3aBOEBAHHE HMHU
cyu. CemeHHble pacTeHus. [IporcxoaeHne BETKOBBIX PACTEHUH.

OCHOBHBIE ATarnbl SBONIOIIH XKUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THIIOB. [lepBbie
XOpAOBBIE KUBOTHBIE. JKM3Hb B BoJE. DBONIOIUS MMO3BOHOYHBIX. [IponcxoxaeHue
ampubmit n pentuwnuid. [IpowcxoxaeHre MIEKOMUTAIOMUX W TTUIL. [IpuHImm
KiaoueBoro  apomopdosza. OcBoeHue O€CHO3BOHOYHBIMH U IO3BOHOYHBIMHU
KUBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 1O 3paM U NEPUOAAM: apXeW, MPOTEPO30H, Nale030i,
Me3030i1, KaitHo30i. O01Iast XapaKTepUCTUKA KIMMaTa U T€0JOTHYECKUX MPOIIECCOB.
[TosiBneHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30oBaHUE: €ro yCIOBUS U
BJIMSTHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHHMSI — 3KOJIOTMYECKHME KpU3HChl mpouuioro. Ilpuuumnsl u
CJIEJCTBHUSI MAaCCOBBIX BbIMHpAaHUH. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
0Cc00EHHOCTH

6.5

Paszgenst u 3amaum  anTpomnosioruu. Meroasl anTpornosniorud. CTaHOBIIEHUE
MPEJICTABICHUH O MPOUCXOXKIECHUH YenoBeka. COBpeMEHHBbIC HAyYHBIC TEOPHUH.
CxoncTBO 4yenoBeka ¢ JKMBOTHbIMU. CHCTeMaTHUeCKOe TIOJIOXKEHHE 4YeJOBEeKa.
CBumerenbcTBa  CXOACTBA  YeJIOBeKa € JKUBOTHBIMH:  CPaBHHUTEIHHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUUYECKHE, (hU3MOIOTO-OMOXUMHUUYECKHE,
noBegieHueckne. OTIIMYNS YENIOBEKa OT JKUBOTHBIX. [IpSIMOXOXKIEHHE M KOMIUICKC
CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BUTHE T'OJOBHOIO MO3ra M BTOPOH CUTHAIBLHOU
CUCTEMBI.

JBwxkymme cwibl ((akToOphl) aHTPONOreHe3a: OWOJOTHYECKHE, COIMAJIbHBIC.
CooTHoleHrne OMOTOTHYECKHIX U COIUATBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.
OcHOBHBIE CTaAMM aHTPONOreHe3a. ABCTPAJONUTEKH — JABYHOTHE IMPEAKHU JIOCH.
YenoBek ymenslid, IEpBbIE U3TOTOBICHUS OPYAUN Tpyaa. YenoBek NpsIMOXOIAIIMN U
MIePBBIA BBIXOM JIIOJEH 3a mpenenbl Adpuku. YemoBek reiaenbOeprckuii — o0t
IPEIOK HEaHAEpPTAJIbCKOrO0 4YeJloBeKa M  4eJoBeKa pasyMHoro. YenmoBek
HEaHJEepPTAIbCKUM Kak BHUA JIIOAEH XOJIOAHOrO KiuMmaTa. YeraoBeK pasyMHBIN
COBPEMEHHOTO THIIA, JCHUCOBCKUM YEIOBEK, OCBOEHWE KOHTUHEHTOB 3a IpejiesiaMu
Adpukn.

DBOIONNS COBPEMEHHOTO YeJIoBeKa. ECTeCTBEHHBIN OTOOP B MOMYJAIMIX YeTOBEKA.
Myrtanunonssiii nporecc U noaumopdusm. [lomynasiuoHHbIE BONHBI, Ipeild reHoB,
Murpanus u «3pQGeKT OCHOBATES» B TOMYJISIIASIX COBPEMEHHOTO YeJIOBEKa.
YenoBeueckne pacel. [lonstue o pace. bordpimme packl:  eBporneonaHas
(eBpaswuiickas), aBcTpaslo-HErpouaHas (IKBaTopraIbHasi), MOHIOJIOMIHAs (a3UaTCKO-
amepukaHckasi). Bpems u myTu pacceieHus uenoBeka MO IUIaHeTe. EauHCTBO
yeynoBeyeckux pac. HaydHas HecocToATeNbHOCTh pacuzma. lIpucnocobieHHOCTh
YeloBeKa K pa3HbIM YCIOBUSM OKpyKaromied cpenbl. BrausHue reorpaduyeckoit
cpenbl u aperida reHoB Ha MOP(OTOTHIO ¥ PUZUOTIOTHIO YETTOBEKA

OKOCHCTEMEI U MMpUuCymuec MM 3aKOHOMCPHOCTH

7.1

Pasnensl u 3agaun sxosnoruu. CBs3b 3KOJOTHHU C IPYTUMH HayKaMHU.

Metonst s5konorun. [ToneBbie HaOMIOAEHNUS. DKCIIEPUMEHTHI B 9KOJIOTUU: TIPUPOTHBIC
u J1abopaTopHble. MojiennpoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KaIOIIEH Cpe/bl:
JIOKaJIbHBIN, PETHOHAJIBHBIN U TJI00AJIBHBIN

7.2

Okonorudeckue (GakTOpbl W 3aKOHOMEPHOCTH WUX JjelctBus. Kiaccudukanus
IKOJIOTUYECKHX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHele. OO0mme




7.3

3aKOHOMEPHOCTH JAEWCTBUS 3Kojoruyeckux Qaxrtopon. I[IpaBuno munumyma (K.
Mmnpenrens, . Jlubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpPTraHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Koiormyeckuit akrop. [leiicTBue paszHBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJIOIMUECKHUE TPYIIIBl PACTEHUN U
YKUBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJIbHAsI posib cBeTa. DOTONEpHOIU3M.
Temnepartypa kak 3kojoruueckuil gaxrop. JlelicTBue TemnepaTypbl Ha OPraHU3MBI.
[olikunoTepMHblE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHU3MBI.

BrnaxxnocTb kak sxonoruueckuit gpakrop. [Iprcrnocodnenus pacTeHU K MoIepKaHHIO
BogHoro Oamanca. Kiaccupukamms pacteHMii 1O  OTHOIIGHHIO K BOJE.
[TpucniocoOaeHus KUBOTHBIX K M3MEHEHHIO BOAHOTO PEKHUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOAHAs, HA3eMHO-BO3JYILIHAs, ITOYBEHHAs,
riyOuHHas MO/ITIOYBEHHAS, BHYTPUOpPraHU3MEHHasl. OU3UKO-XUMUYECKUE
0co0eHHOCTH cpesl obuTanust opranu3mMoB. [IpucnocoGieHnss OpraHu3MoB K )KU3HU B
pa3sHBIX Cpelax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOAUYHBIC
put™bl. IIpHCcrOCOOIEHHOCT OpPraHU3MOB K CE30HHBIM H3MEHEHMSIM YCJIOBUI
JKU3HU.

Kuznennsie ¢dopmbl opranu3mMoB. [loHsiTue o xuzHeHHOW ¢opme. JKu3HEHHBIE
dbopMBl pacTeHuil: AepeBbsi, KYCTapHMKH, KYCTAaPHUYKH, MHOTOJICTHHE TpaBBI,
oJHojJeTHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: T'MIAPOOHMOHTHI, T'€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnyeckue QaxTopbl. Buubl OHOTHYECKMX B3aMMOJAEHCTBHUI: KOHKYpPEHIMS,
XHUITHAYECTBO, CUMOMO3 U ero ¢opmbl. Ilapazutusm, koomepamus, MyTyalausM,
KOMMEHCAJIH3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS (Tonuueckue, popudeckue, hadpuueckue). 3HaYCHHE OMOTHUECKUX
B3aUMOJICHCTBUM Il CYILIECTBOBAHUS OPraHU3MOB B cpene oburtanus. [IpunHuun
KOHKYPEHTHOI'0 HUCKJIIOUEHUS

DKOJIOTHYECKUE XapaKTepUCTUKH monyusaiuu. [lomymsamuss kak Ouosioruveckas
cuctema. Poyib HEOJTHOPOTHOCTH Cpelbl, GU3HYECKUX OaphepoB U OCOOCHHOCTEU
OuoJoTMM BUIOB B (OPMHUPOBAHMM TPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIHMA.
OcHOBHBIE TIOKa3aTeNM TMOMYJSAIMHA: YUCICHHOCTh, IUIOTHOCTh, BO3pacTHas U
MOJIOBas CTPYKTYpPa, POKIA€MOCTh, TPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIHSL.
OKoyiorudeckass CTpykTypa mnomyiasnuu. OneHka YHCICHHOCTH IOMYJIAIHNH.
JluHamuka momyiasuMM U €€ peryisiinus. buoTudeckuil MOTEHIMaN MOMYJISIIUHU.
MopenupoBanre NUHAMUKK TONyJsiquU. KpuBble pocTa YHUCIEHHOCTH MOMYJISAIUU.
KpuBbie BbDKMBaHMA. Perynanus 4YHCIEHHOCTH MONYyJISIUi: poib  (akTopos,
3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTHYECKUE CTpaTeruu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKoyorMUeckoil Huiie Buaa. Mectoobutanue. MHOTOMEpHasE MOJIENb
skosorndecko HumM JDk.JM. XatumHcoHa. Pa3mepsl 3KOJIOTMYECKOM HUIIM.
[ToreHManbHas ¥ peaTn30BaAHHAS HUILIN.

Bun xak cucrema nomynanuii. Apeansl BUAOB. BUIbl U UX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TOBEACHUS M MHIpaluid >KMBOTHBIX. bHOJIOrMyeckue WHBa3UU
Yy>KEPOJHBIX BUJOB

7.4

CoolmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBA3u MeXIy opraHu3MaMu
B Owuomenosze. Okocucrema Kkak oTkpbitas cucrema (A./Dx.  Tencinm).
OyHKIMOHAIbHBIE OJIOKM OPraHU3MOB B IKOCHUCTEME: HMPOAYLEHThbI, KOHCYMEHTHI,
penynentsl. Tpoduueckue ypoBHH. Tpoduueckne nenu u ceTd. AOHOTHYECKHE




6moku 3kocucteM. [louBbl M Wbl B 3KocucTeMax. KpyroBopoT BemecTB M MOTOK
SHEPTHUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeld JKOCHCTeMBbl. bromMacca M MpoOAyKIMs. DKOJIOTHYECKUE
MUPaMU/IBI YUCEIl, OMOMACCHI M SHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccud. llepBuuHbIE U
BTOPUYHBIC CYKIIECCUU M UX MPHYUHBI. AHTPOTIOTCHHBIC BO3JCHCTBUS HA CYKIICCCHHU.
Knumaxcnoe cooOrectBo. buopasHooOpasue M MONHOTa KPYyroBOpOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOTIIECTB.

[lpupoaHble  AKOCHUCTEMBI.  AHTPOIOTEHHBIE 3KOCHCTEMBL.  ATpO3KOCHCTEMA.
ArporieHo3. Pazinmaus Mex 1y aHTpOTIOT€HHBIMHU M IPHPOTHBIMU SKOCHCTEMaMH.
VYpb6oskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoxackas ¢iopa u
dayna. CuHaHTpomnu3amusi ropojckor QayHel. buomornmueckoe M XO03SMCTBEHHOE
3HAYEHHUE arpodKoCHUCTeM M ypOO3KOCHUCTEM. 3aKOHOMEpPHOCTH (hopMUpOBaHMS
OCHOBHBIX B3aUMOJICUCTBUI OPTraHU3MOB B AKOCUCTEMAX.

[lepeHoc »HepruM W BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMAMHU. Y CTOMYMBOCTH
OpPraHU3MOB, MOIYJISLUN U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U AHTPOIIOI'€HHBIX
BO3JEHUCTBUI

7.5

buochepa — oOmemnaneraprass o6onouka 3emiid, TJ€ CYIIECTBYET WIIH
cyuiecTBoBajna xu3Hb. Yuenue B.U. Bepnaackoro o 6uochepe. O6mactu 6uocheps
u e€ coctaB. JKuBoe BeriecTBo 6uochepsl u ero GyHKITUH.

3aKOHOMEPHOCTH CcyllecTBOBaHUs Ouocdeprl. OcobGeHHocTn Ouochepsl Kak
I00aIbHOM IKOCUCTEMBI. J[MHamu4eckoe paBHOBecue B Omocdepe. KpyroBoporst
BEIIECTB U OMOT€OXMMHUYECKUE IMKIBI (Yriieposa, a30Ta). PATMUYHOCTD SIBICHUH B
ouocdepe.

3onanpHOCTh Ouocdepbl. [lonsarne o O6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOIUCTBEHHbIE JIeca, CTeNH, CAaBaHHbI, TyCTHIHH,
TPOIMUYECKHUE JIeca, BRICOKOTOpbs. KimmMart, pacTuTebHbINA U )KUBOTHBIH MUP OMOMOB
CyLIN.

CtpykTypa ¥ (YHKIHS XHUBBIX CHCTEM, OIICHKAa HX PECypCHOTO IMOTEHIHMala M
onocdepHbIX QYHKITUH

7.6

DKoJoTHYecKHe KPU3UCHl M WX NMpU4YMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpeabl. OxpaHa BO3ayXa. 3arpsA3HEHUE BOJHOW CpPEIbl.
Oxpana BoaHbIX pecypcoB. PaspymieHune mousbel. OXpaHa NHOYBEHHBIX PECYPCOB.
H3MeHeHne kinumara.

AHTpPOIIOTEHHOE BO3/ACHCTBUE HA PACTUTENBHBIN M JKUBOTHBIM Mup. OxpaHa
PaCTUTEIBHOTO M YXMBOTHOTO MHpa. OCHOBHBIE IPHUHLMIIBI OXPaHbl IMPHUPOABIL.
Kpacubie xuuru. Ocobo oxpansemble mnpuponusie teppuropun (OOIIT).
borannueckue caapl U 300J0TMYECKUE MTAPKU.

OCHOBHBIE MPUHIUINBl YCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA U  IPUPOIBL
PanyonanbHOE MPUPOIONOIB30BAHUE U COXPaHEHHE OMOJIOTHYECKOro pa3HooO0pasus
3emsn




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1S YUEHUKA
* buonorus. buonornueckue cucTeMsl U IPOLECCHI; YIITYyOJIeHHOE 00yUYeHue,
10 xnacc/ TepemoB A.B., IlerpocoBa P.A. O61miecTBO ¢ orpaHuYeHHON
otBeTCcTBeHHOCTHIO « 11Ol MHEMO3MHA »
* buonorus. buonornyeckre cucTeMbl U IPOIIECCHI; YIITyOJIeHHOE 00yUYeHueE,

11 xkmacc/ TepemoB A.B., IlerpocoBa P.A. O6miecTBo ¢ orpaHndeHHON

oTBeTCcTBeHHOCTHIO « 11Ol MHEMO3MHA»

METO/IUYECKHUE MATEPHUAJIBI IUISI YUUTEJIA

* buonorus. buonornyeckue cucTeMbl U IPOIIECCHI; YIITYOJIEHHOE 00yUYeHue,
10 kmacc/ Tepemo A.B., IlerpocoBa P.A. O6miecTBo ¢ orpaHnYeHHON
oTBeTCTBeHHOCTHIO « 11Ol MHEMO3MHA»

* buonorus. buonornyeckue cucTeMbl U IPOLIECCHI; YIITYyOJIeHHOE 00yUYeHue,

11 xnacc/ TepemoB A.B., IlerpocoBa P.A. O6miecTBo ¢ orpaHnYeHHON

orBeTcTBeHHOCThIO « O] MHEMO3MHA »

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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