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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHOMYy mpenmery "buosnorusa" (manee - OuOJIOTHS) Ha ypOBHE CPEIHEr0 OOIIETo
oOpa3oBanHus pa3padorana Ha ocHOBe DenepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-03 «O06 oOpazoBaHuU B
Poccuiickoit ®denepannmny, ®PI'OC COO, Konmnenmuu mnpenonaBanus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX NOJIOXKEHUH (enepanbHoil paboueil mporpaMMbl BOCTIUTAHHS.

VYuebnsiii npenMer «buosorus» yriyonéHHoro ypoBHs u3ydeHus (10—11 kmaccel) SBIsETCS OOHUM U3
KOMIIOHEHTOB IpeAMETHON o0sacTu «EcrecTBeHHO-HayuHble MpeaMerb». CornacHo mnosoxeHusm PI'OC
COO mnpodunbHble y4yeOHBIE MpPEAMETHI, H3ydyaeMmble Ha YrIyOJIEHHOM YpOBHE, SBISIOTCS CIOCOOOM
muddepennmanui  o0ydeHUsT Ha YpPOBHE CpemHero oOmero oOpa3oBaHMS W TPH3BAaHBI 00ECIICYHTH
MIPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOLIMM, CPEIHUM OOILIUM, CPEAHUM MPO(ECCHOHANBHBIM W BBICHIUM
oOpazoBaHueM. B TO ke Bpemsi KaXIbli M3 3TUX YUEOHBIX MPEIMETOB JIOJKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIieHne o0pa3oBaTeNbHbIX, BOCIUTATENbHBIX W PAa3BUBAIOIIUX 3a/lay, CBS3aHHBIX C
npodopueHTael 00yJaloumxcs 1 CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOH 00JacTH HAyYHOTO 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEN, MEIULIMHOM, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM MJIM BOSHHBIM JICJIOM.

[IporpamMma mo ydyeOHOMY mpeamery "buomorus" ma€r mpencraBieHHE O M W 33aJavax HU3YYCHHS
yueOHOro mpenmera «buonorus» Ha YriyOJnE€HHOM YpOBHE, oOmpenensieT o0s3areabHOe (MHBapUAHTHOE)
IIPEIMETHOE COJAEpKAHME, €ro CTPYKTYpUPOBAHME IO pa3jielaM M TEMaM, paclpeieieHHe IO Kiaccam,
PEKOMEHIYeT IMOCJIeOBAaTeIbHOCTh H3YYEHHUS Y4eOHOro Marepuaga C Y4E€TOM MEXKIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSA3€H, JIOTHKH Y4YeOHOTrO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B
mporpaMMe Mo OHOJOTHUU pealu30BaH MPHUHIMI MPEEeMCTBEHHOCTH C HM3y4eHHEM OHOJOTHMH Ha YpOBHE
OCHOBHOro 0011ero oOpa3zoBaHus, Onarogapss 4yeMy NpOCMaTpUBAETCs HAINPABICHHOCTh Ha IOCIIEAYIOIEe
pazBuTHe OWOJIOTMYECKUX 3HAHUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTMUECKOr0 MBIIUIEHUS, PEICTaBICHUH O 3J0pOBOM 00pa3e >KU3HU, HAa BOCHUTAHUE
OepeXKHOr0 OTHOIIEHHUS K OKpY’Karollell mpupoAHoi cpere. B mporpamme mo OMONOTHMU TakKe MOKa3aHbI
BO3MOXXHOCTH yueOHoro mpeamera «buosnorusi» B peanuzanuu tpedoBanuii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METAPEIMETHBIM U PEIMETHBIM pe3ysibTaTaM 00y4eHust U B POPMUPOBAHUU OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIbHON ~ JICSITEIPHOCTH OOYYAIOIIMXCS 10 OCBOCHHUIO COJEpXKaHHsS OMOIOTHYECKOTO
o0pa3oBaHMs Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHusl.

VY4eOHblil npeamer «buosorus» Ha ypoBHE CpelHEro oOuiero oopa3oBaHusl 3aBEpIIACT OMOJIIOTHUYECKOE
o0Opa3oBaHHe B IIKOJIE W OPUEHTHUPOBAH Ha pacIIUpeHHe U yriayOlieHHe 3HaHUW OOydaroluxcs O >KUBOU
MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrHH, SMOPHOJIOTHMM U OMOJIOTMM Pa3BUTHUS, TEHETHUKH,
CeNIeKIIUH, OMOTEXHOJIOTHH, IBOITIOLIMOHHOTO YUE€HUS U SKOJIOTHH.

N3ydenue yuebHoro npeamera «buonorus» Ha yriiyOJi€HHOM ypOBHE OPMEHTHPOBAHO HA IMOJTOTOBKY
o0yJaromuxcs K MOCIeIyIoIEMY MOJy4YeHUI0 OHOJIOrMYecKkoro oOpa3oBaHUS B By3aX M OpraHU3aIUsaX
cpenHero npodeccuoHaIbHOr0 00pazoBaHusi. OCHOBY €0 COJEP)KAHHS COCTABISIET CHCTEMa OMOJIOTHYECKUX
3HaHUH, MOJYYEHHBIX INPU M3YYEHUH OOYYAIOIUMHCS COOTBETCTBYIOIIMX CHUCTEMAaTHUECKUX pa3/iesoB
OMOJIOTMH Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kiaccax 3Tu 3HaHMA MoydaroT pa3sutue. Taxk,
pacupeHsl U yriayOsieHbl OMOJIOTHUECKHE 3HAHUSI O PAaCTEHUsX, )KUBOTHBIX, I'pubax, OakTepusx, opraHusme
YeloBeKa, OOIMX 3aKOHOMEPHOCTAX JKU3HM, JOIOJIHUTENbHO BKJIIOYEHBl OHOJIOrMYECKUE CBEJEHUS
IIPUKJIAJHOTO M MOUCKOBOTO XapakTepa, KOTOPhIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTUPBI Ul MOCIELYIOIErO
BbIOOpa mpodeccuu. BozmoxkHa Takxke MHTErpanust OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMM,
MOJyYEHHBIMU 00yYarOIIUMUCS MPH U3Y4EeHUH (PU3MKH, XMMUH, reorpaduu 1 MaTEMaTHKU.

CrpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorusa" oTpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA MOAXO0JBI K M3ydyeHUto Ouonoruu. COrjacHO MM, M3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE Ul JKUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHM3alll{, BOJIIOIIMM OPraHUYECKOro MHpa Ha 3emie,
COXpaHEeHMs OMOJIOTHYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 kiiacce M3y4aroTcsi OCHOBBI MOJIEKYJISIPHOU U
KJIIETOYHOW OWOJOTHH, SMOPHOJIOTHH W OWOJIOTHH Pa3BUTHS, TEHETUKU M CEJICKIHNH, OMOTEXHOJOTHH U
CHUHTETHYECKOW OWOJIOTHH, aKTyaJU3UpPYIOTCS 3HAHHUS OOydaromuxcs 1Mo OOTaHHWKE, 300JI0THH, aHATOMHH,
¢usnonorun yenoseka. B 11 kitacce m3ydaroTcsi SBONIOIMOHHOE YYEHHME, OCHOBBI 3KOJIOTMM U Y4YEHHE O
ouocdepe.

VYuebnsiii npeamer «buosorus» mNpu3BaH 00ECIEUUTh OCBOEHHE OOYJAIONTUMHUCA OHOJOTHYECKUX
TEOpUH WM 3aKOHOB, WJAEH, NMPUHLUIIOB U IpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW E€CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, 3HAHUM O CTPOCHUM, MHOTOOOpa3sMM M OCOOEHHOCTSX KJIETKH, OpPraHu3Ma, MOMYJISIIHH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCSI HAYYHBIX JOCTHIKEHHUSX, COBPEMEHHBIX UCCIIEI0OBAaHUIX B OMOJIOTHH,
MPUKJIAJHBIX acnekTax Ouoyiornyeckux 3HaHWM. [ pa3BUTHUS M MOAJEp)KaHUS HWHTEpeca O0ydaroIuxcs K



OMOJIOTHH HapsAIy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOTO MaTepuaia B COACPKAHHH IPOTPaAMMBI I10
OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEW CTAHOBJICHHWS W Pa3BUTHUA TOM WM MHOH 00JacTH
OMOJIOTHH, BKIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHHE BAKHEWIIUX OHOJOTHYECKHUX U
9KOJIOTUYECKHUX TTPOOIIEM.

Lenp nzyuenus yaebHoro npeamera «buoorus» Ha yriayOoaéHHOM YpOBHE — OBJIQJICHUE 00YJYarOIIUMHCS
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIBLHOW OpraHU3allMy >KUBBIX CHUCTEM pa3HOTO paHra U HpuodpeTeHue
YMEHUH HCIIONB30BaTh 3TU 3HAHMUA B (POPMUPOBAHUM MHTEpECa K ONpeaenéHHON 06aacTu mpodeccuoHaNbHOMI
NeSITeIbHOCTH, CBA3aHHOM C Owuonoruei, wixm K BBIOOPY Y4eOHOTro 3aBeleHHs s MIPOAODKEHUS
OMOJIOTHYECKOTO 00pa30BaAHUS.

Joctuxxenne 1end u3ydeHus ydeOHoro mnpeamera «buonorus» Ha  yriiyOnéHHOM — YpOBHE
o0ecrieYnBaeTCs peIeHUEeM CIeIYIONUX 3a/au:

OCBOEHHE O0YYaAIOUIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX OMOJNOTHYECKUX TEOPUSX,
KOHIICTILUSX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MPAaBHUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTHUHY MHpa; O CTPOCHHHM, MHOrooOpa3uu U OCOOEHHOCTAX OHOJOTHMYECKHX CHUCTeM (KJIETKa,
OpraHm3M, TMONYJAIUs, BHJA, OHWOreoneHo3, Ouocdepa); O BBIIAIIUXCA OTKPBITUAX H COBPEMEHHBIX
UCCIIETIOBAaHUIX B OMOJIOTUH;

O3HAKOMJICHHE O0YYaroIMXCs C METOIaMH TIO3HAHUS KHUBOW MPUPOJIBI: UCCIIEAOBATEILCKUMHI METOIaMHU
OMOJIOTrMYeCKHUX HAyK (MOJEKYISIPHONU U KIETOYHON OMOJIOTUH, SMOPHOJIOTHH U OMOJOTHH PAa3BUTHS, T€HETUKU
U CeNeKUuH, OWOTEXHOJIIOTMM ¥ CHHTETHYECKOW OHMOJOrWH, WAaJCOHTOJOTHH, OHKOJOTHUH); METOJaMH
CaMOCTOSITENTLHOTO MPOBEACHUS OMOJOTHYECKHX HCCIEAOBaHUN B J1abopaTopuu M B Mpupoje (HabmroieHwue,
M3MEpeHue, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHHE OOYYAIOIIUMUCA YMEHUSIMH: CAMOCTOSITENIbHO HAaXOJIWTh, aHAJTU3UPOBATh U HCIOJIb30BAThH
OMOJIOTMYeCKYI0 HH()OPMAIIHIO; ITOTH30BATHCS OMOIIOTHYECKON TEPMUHOJIOTUEH ¥ CHMBOJIMKOM; YCTaHABIMBATh
CBSI3b MEXAY pa3BUTHEM OHOJOTUU M COIMAIbHO-SKOHOMHYECKMMH U JKOJOTHYECKUMH MpoOiIeMaMu
YeJI0BEYECTBA; OLCHUBATH TOCIEACTBUS CBOCH AEATENHHOCTH 1O OTHOIIEHHIO K OKPYXKAIOIIEH NPUPOIHON
cpene, COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO OKPYKAIOIIMX JIOJei; 0OOCHOBBIBATH U COOJIIOATh MEpPHI
npodWIaKTUKA WHPEKIIMOHHBIX 3a00JIeBaHMIA, TIPaBUIJIa TIOBEJCHHUS B MPHPOJIE M oOecrieueHus: 6€30MacHOCTH
COOCTBEHHOW J>KHU3HENEATEIBPHOCTH B YPE3BBIYAMHBIX CHUTYaIMSX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHMOJIOTHY;

pa3BUTHE y O0YYAIOMIMXCS WHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIIECCe 3HAKOMCTBA C
BBIAFOIIMMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIICIOBAHUSMU B OMOJIOTHH, PEIIAeMBIMH €H0 MpodIeMamH,
METOJIOJIOTHEN OMOIOTUYECKOTO HMCCIEAOBAaHUS, MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIECIOBaHUM, pelIeHUs
OMOJIOrMYECKHX 3aj1a4, MOJEIUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y 00yYaIONIMXCs IEHHOCTHOTO OTHOIIICHHUS K >KUBOW MPUPOJIE B IIEJIOM U K OTIEIBbHBIM €€
o0BEKTaM W sBICHUSM; (OPMHpPOBAHUE 3KOJOTUYCCKOW, T€HETHUYECKOH TPAaMOTHOCTH, OOIIEeH KYIbTYpHI
MOBE/ICHUS B MIPUPOJIC; MHTETPAIIUU €CTeCTBEHHO-HAYYHbIX 3HAHMUIA;

nprobpereHre 00yJaroIUMHUC KOMIETEHTHOCTH B PAllOHAIBEHOM TPUPOIOTIONF30BAaHUH (COOII0ICHHE
MIPaBUJI TIOBECHUS B PUPOJIE, OXPAHBI BUJIOB, SKOCUCTEM, OMOC(ephl), COXpAaHEHUH COOCTBEHHOTO 370POBbS U
3I0POBBSI OKPY>KAIOIIMX JI0JeH (coOmoieHnst Mep npoduIakTUKN 3a00jieBaHUl, o0ecrieueHne 0e30macHOCTH
KHU3HEJCATSIbHOCTY B YPE3BBIYAMHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
WCIIOJIH30BaHUsI OMOJIOTHYECKUX 3HAHUM U YMEHUHN B TTOBCETHEBHOMN KU3HU,

CO3/IaHH€ YCIIOBUHM /i OCO3HAHHOTO BBHIOOpa OOYYAIOIIMMHUCS WHAMBUAYAIBHON 00pa3oBaTeNbHOM
TPaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIENYyIOmEMY MPpo(eccnOHAIbHOMY CaMOONPEENIEHUI0, B COOTBETCTBUU C
WHIVUBUAYAIBHBIMU HHTEPECAMH U MTOTPEOHOCTSAMU PETHOHA.

OO11iee yKcIo 4acoB, OTBEEHHBIX HA M3ydyeHUE OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE CpPEIHEro OOIIero
obpazoBanus, coctanisier 201 gac: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce — 99 vacos (3 yaca
B HEJIETIO).

Ot60p OpraHU3aIMOHHBIX (OPM, METOJOB U CPEACTB OOyUeHHUsT OMOJOTHH OCYIIECTBISETCS C y4ETOM
cienu(UKA ero CoNep)KaHWsS W HANPaBIEHHOCTH HAa TMPOJODKEHHE OMOJIOTHMYECKOro OOpa3oBaHHs B
OpraHM3aIMsIX CPeIHEro MpodheCCHOHATHLHOTO U BBICIIETO 00Pa30BaHMS.

OO0s3aTebHBIM YCTIOBHEM TIPH OOy4YEHWH OHMOJOTUM Ha YIIIYOJIEHHOM YPOBHE SIBJISIETCS TPOBEJICHHE
1abopaTOPHBIX U MPAaKTHUECKUX padoT. Taxke yuacTue 0OyJarolmMXcsi B BHIMOJTHEHUH MPOCKTHBIX U y4eOHO-
HCCIIEIOBATEILCKUX PabOT, TEeMAaTHKA KOTOPHIX OMPEIEISETCS YIUTeNIeM Ha OCHOBE HMEIOIIMXCSl MaTePHAaIbHO-
TEXHHUUYECKHUX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBHIA.



COILEPKAHUE OBYYEHUSA
10 KVIACC

CopepxaHue nporpamMmsl, BbIIEIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY I'OCYAAPCTBEHHOW MTOTOBOM
arrectaruu (I'NA).

Tema 1. Bnosorus kak Hayka

CoBpemenHas OHOJIOTHSI — KOMIUIEKCHas Hayka. Kpatkas ucropus pa3BuTus Ouosoruu. buonoruueckue
HAYK{ M U3ydaemble UMU MpobsieMbl. OyHaaMeHTalbHbIC, TPUKIIAAHbIE U MOMCKOBBIE HAYYHBIC HCCIECIOBAHUS
B OMOJIOTHH.

3HayeHne OMOJIOTUU B JOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU KapTuHBI Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMoJorueil. 3HayeHre OUONOTHH B MPAKTUUYECKON JIEATEIbHOCTH YEJIOBEKa: METUIIMHE, CEIbCKOM
XO035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBL.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunneii, XK. b. Jlamapk, Y. lapsun, Y. 'apseii, I'. Mengens, B.
WN. Bepnanackuii, 1. I1. I1aBnos, . . Meunnkos, H. U. BaBuios, H. B. Tumodeer-Pecosckuii, [x. Yorcon,
@. Kpuk, . K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJOTHYeCKUX HAYK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKuBble cuctembl Kak mpeaMer u3ydeHus: ouonoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHu3alysl, CAMOBOCIIPOU3BEICHHE, PA3IPaXKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YPpOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISIDHBIM, KIIETOYHbIA, TKAaHEBBIM, OPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUI0OBOM, S9KOCHCTEMHBIH (OnoreoneHoTHueckuit), 6nochepusiii. [Iporeccsl, npoucxoasiye B
KUBBIX cucTeMax. OcCHOBHBIE Ipu3Haku xkuBoro. JXKu3Hp Kak Qopma cymectBoBaHus Mmartepuu. Hayku,
M3yYarolllye KUBbIE CUCTEMbI Ha PA3HbIX YPOBHSIX OPraHU3aLIUH.

W3yuenne xuBbIX cucteM. MeToasl Ononornyeckoil Hayku. HaOmionenue, m3aMepeHue, SKCIEpUMEHT,
cucreMaTtusanus, MeraaHanus. [loHsTme o 3aBUCMMOW UM He3aBUCHUMOW mniepeMeHHou. IlnanupoBanue
skcriepumenTa. [locranoBka u nposepka runores. Hynesas runoresa. [lonsitue BEIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B 6monornveckux naHHbix. OLEHKa TOCTOBEPHOCTH MOIYYEHHBIX pe3ylbTaToB. [IpHunHbl NCKaKEHHUS
pe3yibTaTOB 3KCIIepuMeHTa. IIoHATHE CTATUCTHYECKOTO TECTA.

JdeMmoHcTpamun

Tabmuubl u cxembl: «OCHOBHBIE NMPHU3HAKU KU3HWY», «buonormdyeckue cuctembl», «CBOMCTBA JKUBOU
Marepumn», «YpOBHH OpraHU3alMU KUBOW MPHUPOAbD», «CTpOEHUE KUBOTHOW KIETKH», « TKaHU KUBOTHBIXY,
«CHcTeMbl OpPraHoB Y€JIOBEUECKOT0 OpraHusma», «buoreonenos», «buocdepa», «MeToasl U3ydeHUs KUBOU
MIPUPOJIBI».

O6opynoBanue: mabopatropHoe OOOpyJAOBaHWE JJIS TMPOBEAEHUS  HAOIIONECHUN, HW3MEPECHHH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonp3oBaHNE PA3TUYHBIX METO/IOB IIPU M3YUYEHUHU KUBBIX CHCTEM).

Tema 3. Bnosnorus Kierku

Kinerka — cTpykrypHO-pyHKITHOHAIbHAS eAUHUIIA KUBOTO. VIcTOpust oTKphITHS KieTkH. Pa6oTh! P. I'yka,
A. Jlesenryka. Knerounas teopuss (T. IlIBamn, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToabl MOJIEKYIISPHON M KIETOUHOW OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus, 3JIeKTpopopes, METO
MEYEHBIX aTOMOB, JAu(QepeHurnaIbHOoe LEeHTPUPYrUpoBaHUE, KYyJIbTUBUPOBaHHE KIETOK. M3yuenue
@ukcuposannvix  Kiemok. DIEKTpPOHHas MHKpockonus. Kowugokanenas mukpockonus. Bumanvhoe
(npudsicusHenHoe) usyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOH MMKPOCKOID», «DJIEKTPOHHBIM MUKpockomnm», «lMcropus pazBuTHs
METOZ0B MUKPOCKOIIUN».

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, MUKpPOIpENnapaThl PaCTUTENbHBIX, dKUBOTHBIX M OaKTepHUaNTbHBIX
KJIETOK.

IIpakTuuyeckas padora «l/3yueHne MeToOB KIETOYHOH Omonoruu (Xxpomatorpadus, 31aekTpodopes,
muddepennnanbHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3alnus KJIeTKH



XUMHYECKUN COCTAaB KIETKA. Makpo-, MHUKpO- WM YJIBTPaMHUKpPOdJeMeHThl. Boma u €€ ponp Kak
pacTBOpUTENIS, peareHTa, y4yacTie B CTPYKTYpUPOBAHUHU KJIETKH, TEIUIOPEryasuuu. MuHepalbHbIe BellecTBa
KJIETKH, UX OHoIorndeckas posb. POk KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BenecTBa KJIETKU. bruonornvyeckue mouMepsl. beiakn. AMHHOKUCIIOTHBIN COCTaB OEITKOB.
CrpykTypsl OenkoBoil Monekynbl. [lepBuunas cTpykrypa Oenka, MenTHIHAs CBs3b. BropuyHas, TpeTwyHas,
yeTBepTUYHast CTpyKTypbl. Jlenarypanus. CpoiictBa OenkoB. Kiaccudukauus O6enkoB. buonorumueckue
¢bynkuuu 6enxoB. [lpuonsi.

VYrneBoabl. MoHOcaxapu/Ipl, AUCaXapuibl, OJUrocaxapuabl U nonucaxapuasl. OOl miaH CTpoeHUs U
(U3MKO-XMMHUYECKUE CBOICTBA YIiIeBOI0B. bruonorniyeckue GpyHKINU YrIEBOIOB.

Jlumuaer.  ['wapodunsHO-TUIpOdPOOHBIE  cBoiicTBa. Kiaccudukanmst numumoB. Tpuraunepuisl,
dbochomunuabl, BOCKH, cTepouabl. buomornyeckue (yHkumu munuaoB. OOIIHMe CBOWCTBA OMOJOTHYECKUX
MeMOpaH — TeKy4ecTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JITHK u PHK. Crpoenne nyxiienHoBbIX kucioT. Hykmeorunsl. [lpuniun
komruieMeHTapHocTd. IIpaBmiio Yapradda. Crpykrypa JJHK — nBoitHas crupanb. MecToHaxoxaeHUE W
ouonornueckue ¢pynkunu JJHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonmornueckue ¢GyHKIUHA
AT®. BoccraHOBIICHHBIE TEPEHOCUUKH, MX (PYHKIMH B KIETKe. /[pyeue Hykieosuompugocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHass  Ouosiorusi: OMOXMMMYECKHE U  OMO(U3MYECKHE  HCCIENOBaHUS  COCTaBa WU
MPOCTPAHCTBEHHON CTPYKTYpbl OuMOMOJEKYyNl. Mooenupoganue cmpykmypvl U (QYHKYulli OUOMONEKYT U UX
Komniaekcos. Komnvromepnulil Ouzavin u opeaHudeckuti cunmes OUOMOoNeKyl U UX HenPUPOOHbIX AHATI0208.

JdeMmoHcTpamun

[Hoptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnipenenenue XMMHUYECKHUX OJJIEMEHTOB B HEXHBOM mpupoae», «Pacmnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuiet u cxemsl: «Ilepuonnyeckas Tabina XUMUYECKUX 3JIEMEHTOBY, «CTpOCHHE MOJIEKYIIBI BOABDY,
«BemectBa B coctaBe opraHusmMoB», «CTpoeHHE MOJEKyJbl Oenka», «CTpyKTypbl OEIKOBOH MOJIEKYNbBD»,
«CTpoeHre MOJIeKYl YrieBoaoB», «CTpoeHHEe MOJIEKYyd TUnuAoB», «HykienHoBble KUCIOTHI», «CTpoeHHE
MoJieKyJibl ATO.

O6opynoBanue: XUMUYeCKast Iocya U 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGopaTtopuas pabora «lVccienoBaHue HYKJIEHMHOBBIX KHUCIIOT, BBIJCNEHHBIX M3 KIETOK Pa3IMYHBIX
OpPraHHU3MOBY.

Tema 5. CTpoenne u pyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHyecKkas M Npokapuotudeckas. CTpyKTypHO-(QYHKIIMOHAJIbHbIE 00pa3oBaHUs
KIIETKH.

Crpoenune npokapuoTnueckoil kietku. Kierounas crenka Oakrepuil u apxeil. OcoOOEHHOCTH CTPOCHHUS
reTepoTpoGHOI 1 aBTOTPO(GHON MPOKAPUOTUIECKUX KIETOK. MEeCTO U pojib MPOKAPHOT B OMOIIEHO3aX.

CrpoeHne u  (YHKUMOHMpPOBaHME  dyKapuOTH4eckoW  kieTkd. [lnmasmatuueckas  mMemOpana
(mnazmanemma). CTpykTypa miaazmMatudeckod MemOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IIa3MaTHYEeCKYIo
MeMOpaHy: naccuBHbIN (IudPy3us, odneruénnas 1uPpQys3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIN aKTHBHBIH
Tpancnopt). [lomymponuriaeMocts MeMOpanbl. PaboTa HaTpuii-kaineBoro Hacoca. DHIOLUTO3: MHUHOIMTO3,
¢arouuTo3. Ok3o1uTo3. Kierounas crenka. CTpykTypa U QyHKIMH KJIETOYHOW CTEHKU pacTeHUi, rpruooB.

utornasma. Luto3zomns. urockener. J[Buxenue nutormnasmel. Opranou sl kinetkd. OqHoMeMOpaHHbIe
opraHoufibl KJIeTku: sHuominazmarudeckas cetb (JIIC), ammapar ['onbmku, JU30COMBI, MX CTPOEHUE U
¢bynkuuu. B3auMocBsS3b OJHOMEMOpaHHBIX OPraHOMAOB KiIE€TKU. CTpOEHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6enxos ¢ II1C. CuaTe3 pacTBOPUMBIX O0ekoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ magkmii
(arpanynspHBIi)  SHAOMIa3Matudeckuid  petukynyMm. CekperopHas ¢yHkuus anmapata [ ombIoku.
Mooughuxayus 6enxos 6 annapame I onvoxcu. Copmuposka 6enxkos 6 annapame Ionvoocu. TpancmopT
BELIECTB B KJIeTKe. Bakyonu pacturenbHbIX Ki1eTok. Kinerounstii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHJAPHUH, MIACTHIBL. [Ipoucxoscoenue MumoxoHOpui u
naacmuo. Cumbuoeenes (K.C. Mepeockosckui, JI. Mapaynuc). Ctpoenue 1 GyHKIMA MUTOXOHAPHH U TUIACTHI.
[lepBuuHble, BTOPUYHBIE U CIOXKHBIE IUIACTUABI (POTOCHHTE3UPYIOIIMX OSYKapHUOT. XJIOPOIIACTHI,
XPOMOILIACTHI, JICMKOIUIACTHI BBICIIMX PACTCHUH.



HememOpanubie opraHouasl kinetkn CrTpoeHne M (yHKIMH HEMEMOpaHHBIX OPraHOWIOB KJIETKH.
PuGocomsl. IIpomesicymounvie punamenmoi. MUKpopUIaMeHThl. AKmuHosbvie Mukpoguiamernmol. MplllIeUHbIE
KIIETKH. AKMuHOBble KOMHNOHEHMbl HeMblueyHbiX Kiemok. Mukporpyoouku. Kinerounstii nienrp. Ctpoenue u
NBUKEHHE JKTYTUKOB M pecHu4Yek. Mukporpybouku nuroruiasmsel. Llentpuons. benku, accoyuuposanmvle ¢
MuKpoghunamenmamu u mukpompyoouxamu. MomopHvle 6enxu.

SAnpo. OGomouka sapa, XpoOMaTHH, KapUOILIa3Ma, SAPBIIKHU, WX CTpOeHHWE M (QYHKUMH. SnepHbIi
OenxoBbIii MaTpukc. IIpocTpaHcTBEHHOE pacHONOKEHHE XPOMOCOM B MHTepdaszHOM siape. DyxpomamuH u
cemepoxpomamut. benkn XpoMaTWHa — TUCTOHBL. J{unHamuka s0epHou 00010YKu 6 mumosze. HoepHviil
Mpancnopm.

Krnerounsie BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK SYKapUOT (PacTUTENbHOMN, )KUBOTHOM,
TpUOHOIN).

JdemoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupl u cxembl: «CTpoeHHE SYKApUOTHIECKON KIETKN», «CTpOeHNEe )KUBOTHOU KIETKNY», «CTpoeHHe
pacTUTENbHOU KIIETKN», «CTpOoeHUuE MUTOXOHAPUNY, «Sapoy, «CTpoeHre NPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENnapaThl pPacTUTENbHBIX, JKHUBOTHBIX KIIETOK,
MHUKpPOIIpEnapaTsl OaKTepHaIbHBIX KIETOK.

JlaGopaTopHasi padora «l/3ydueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOB.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi pa6ora «lccienoBanue mia3Moin3a U Jeria3MoiIn3a B paCTUTENBHBIX KIETKaX».

IIpakTnueckas padora «/3ydyeHune ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MPeBpPallleHUe SJHEPTUU B KJIETKe

AccuMuISIIMS M JUCCUMMJISALIUS — JIBE CTOPOHBI MeTabosn3ma. Turnbl 0OMeHa BelecTB: aBTOTPO(HBIN U
rerepoTpoHbId. YyacThe KHUCIOpOoJa B OOMEHHBIX Ipolleccax. DHEpPreTuuyeckoe oOecreueHue KIeTKH:
npeBpamieHrne AT® B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIN XapaKTep PeakIHid KIETOYHOTO MeTa0oIM3Ma.
@depMeHTBI, HX CTPOCHHE, CBOMCTBA M MexaHu3M feiictBus. Kodepmentsl. OTinumns QepMeHTOB OT
HEOPTraHMYECKUX KaTalnnu3aTropoB. belnKu-akTHBAaTOphl W  OENKU-UHTHOUTOPHL. 3aBHCHMOCTH CKOPOCTH
(epMEeHTaTUBHBIX PEAKINil OT pa3IuYHbIX (PAKTOPOB.

[lepBUUHBII CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbl
gomocunmes y 6axmepuii. Ceemocoduparowjue nueMeHmvl U NUSMEHMbl PeakyuoHHoz2o yeumpa. Pomb
XJIOPOIIIIACTOB B Tporiecce GorocuHTe3a. CBeroBas u TeMHOBast (hazbl. Pomoovixanue, Cs., Cs. u CAM-munuwt
@omocunmesa. IlpogykTuBHOCTh (OoTOCHHTE3a. BrnusHue pa3nnyHbIX (PaKTOPOB HAa CKOPOCTh (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpuUuUIUpyomue  OakTepuw,
&Kele300aKTepun, cepodaKTepuu, BOJIOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AmnaspobHble opranusMel. Buasl Opoxenus. [IpoaykTsl OposkeHUS M UX MCIIOJIB30BAaHHE UYEIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENH OOJIE3HEN.

AdpoOHBIE OpraHM3Mbl. JTanbl 3HEepreTuueckoro obmena. IloxroroBurenbHblid sTam. [nukomns —
OECKHUCIIOPOHOE PACIICTNIEHUE TITFOKO3bI.

buonornueckoe OKuCIEHME, WIM KJIETOYHOE JpIXxaHue. Poib MHUTOXOHApuUH B  Ipoleccax
ouosornueckoro okucnenusa. lluknmueckue peaknuu. OxucnurensHoe (ochopunupoBanue. Iuepeus
membpannoeo epaouenma npomonog. Cunmes ATD: paboma npomonnoii AT®-cunmaszel. IlpenmyiiecTa
a’pOoOHOTO MyTH OOMEHa BEIIECTB Tiepe1 aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemMoHcTpanuu

[Moprpetsr: [Ix. ITpuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Ourensrapar, 11. Mutuen, I
A. 3aBap3uH.

Tabmuubr u cxeMbl: «DoTOCHHTE3», «IJHEpreTUdyeckuii obmen», «bumocuHTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opymoBaHue: CBETOBOW MHUKPOCKOI, 000OPY/IOBaHHUE JJISI TPUTOTOBJICHHS TMOCTOSHHBIX U BPEMEHHBIX
MHUKpOIIPENaparTos.

JlabopaTopHas pa6ora «/I3yueHue KaTalUTUYECKON aKTUBHOCTU (DepMEHTOB (Ha MpHUMEpEe aMHIIa3bl
WM KaTaasbl)».

JlabopaTtopnasi paGora «/3ydeHune (epMEHTATUBHOTO pACIICIUICHUs TIEPOKCHIAa BOJAOPOJa B
PaCTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.



JlabopaTopHasi pa6oTa «CpaBHEHHUE TPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuun marpuyHoro cuHresa. lIpMHIMI KOMIUIEMEHTApHOCTHM B PEAKLUSAX MAaTPUYHOIO CHUHTE3A.
Peanuzarus HacnenacTBeHHOW wHGOpMayK. [ eHeTHYECKU KO, €ro CBOMCTBA. TpaHCKpUIIIUS — MAaTPUIHBIN
cunre3 PHK. IIpuHOMIBI TpaHCKpUNLMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIIIEIBHOCTb, ACHMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue Tpancnoptbix PHK B OmocunTese Oenka. YcnmoBus OunocuHTE3a
oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B GnocuHTE3€e OernKa.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzalus I'eHOMa y NPOKAapUOT U 3yKapuoT.
Perynsanus aktTuBHOCTH TeHOB y mpokapuoT. ['mmore3a omepona (®. XKako6, XK. Mano). Monekyraprvie
MexXaHusmMbl IKCHpeccuu 2eHog y dykapuom. Ponv xpomamuma 6 pecynayuu pabomsl 2eHos. Perynsums
O0OMEHHBIX MPOIECCOB B KieTKe. KieTounslit romeocTas.

Bupycsl — HekinerouHble (GOpPMBI KU3HU U OOJMratHeie mapasuTbl. CTpOeHHE MPOCTBIX M CIOXKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznennwiti yuxkn /JHK-cooepocawux eupycos, PHK-cooeporcawyux
gupycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubsie 3aboneBanus denoBeka, XuBOTHbIX, pactenmit. CIIUJI, COVID-19, conumanpHble U
MEIULUHCKUE TPOOIIEMBI.

Buoungopmamura: unmezpayusi u ananuz  6onvuux maccusos  («bigdatay) cmpyxmyproix
ouonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyume. Ilpoepammupyemvie @hyHkyuu 6enxos.
Cnocobwl 0ocmasxu nekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. 1. IBaHOBCKUI.

Tabmuuer u cxemsl: «brocunTes 6enkay, «I eneTrnueckuit koay, «Bupycs», «baktepuodaruy».

IIpakTuyeckas padora «Co3naHure MOJEIN BUPYCay.

Tema 8. ’/KuzHeHHBIN UK KJIETKHU

Knerounsnii nuki, ero mepuonsl u perymsuusa. HMutepdaza u mMuto3. OCOOEHHOCTH MPOIECCOB,
nporekaomux B uHTepdasze. Iloaroroska kierku k JeneHuro. IIpecuHreTMueckuii (MOCTMUTOTUYECKUI),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKHI) Tepro bl HHTEP(Da3hI.

Marpuunsiii cunte3 JIHK — pemmkanms. [IpunHnuner permmkanuu JIHK: KoMIuieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapayuienbHocTh. MexanusMm pemukanuu JJHK. Xpomocomel. Ctpoenue
xpomocoMm. Tenomepsl u TenoMepasza. XpoMOCOMHBIN HAOOP KIETKU — KapUOTHI. JUIUTOMAHBIA U TarIONIHBINA
Habopbl XpoMocoM. ["'oMosiornynbie XpoMocoMsl. I10710BbIE XPOMOCOMBI.

Henenue kietkn — muTo3. CTaauM MHTO3a M NPOUCXOASIIME B HHUX Mpolecchl. THIbl MHTO3a.
Kapunoxunes n nuroxknses. buonornueckoe 3Ha4eHUE MUTO3a.

Perynsanus mutotndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi THOeNnb — alomnTo3s.

Knerounoe sapo, xpomMocombl, (GYHKIIMOHaIbHAs TeHOMHKA. Mexanuzmul  nporugepayuu,
ougppepenyuposxu, cmapenus u eubenu xiemox. «lugposas xkremxay — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKUL.

JdemMoHcTpauuu

Tabmuiel U cxembl: «OKW3HEHHBIM HUKI KIETKW», «Mutos3», «CTpoeHHe XpoMocoMy, «Permmkarius
JIHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabGoparopHas padora «3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKPOITPENApaTaxy.

JlaGopaTtopnas padora «HaGmoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (HAa TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonoruueckoe paszHooOpazue opraHusmMoB. OIHOKJIETOYHBIEC, KOJOHUAIbHBIE, MHOTOKJIETOUYHbIE
OpPTraHU3MBI.

OcoOeHHOCTH CTPOEHMSI U JKHU3HENEATENIbHOCTH OJHOKIETOYHBIX opraHu3MoB. bakrtepumu, apxew,
OJTHOKJIETOYHbIE I'PUOBI, OTHOKJIETOYHBIE BOJJOPOCIIH, ApYrHe NpoTHCThl. KooHHanbHbIE OpraHu3MBl.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak
enuHoe nenoe. ['omeocras.

Tkanu pactenuil. Tunel pacTUTENbHBIX TKaHeW: oOpazoBaTeIbHasi, TOKPOBHAS, TPOBOAINIAs, OCHOBHAS,
MexaHudeckasi. OcoOeHHOCTH cTpoeHMs, GYHKIUN U PacIiOIOKEHHs TKaHEH B OpraHax pacTeHUi.



TkaHu )KMBOTHBIX U 4YeJIOBEKA. THIIbI )KUBOTHBIX TKaHEH: AMUTENNaNbHAsL, COEAUHUTENbHAs, MbIILICYHAs,
HepBHast. OCOOEHHOCTH CTpOeHUs, GYHKIIMI U PacoIOKEHHUS TKaHEel B OpraHax »KMBOTHBIX U YEJIOBEKa.

Opransbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPTaHOB JKUBOTHBIX U
yenoBeka. OyHKIIMM OpraHoB M CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIETOUHBIX U MHOT'OKJIETOUHBIX KUBOTHBIX.
Hapyxubiii 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIbI COCTMHEHUS KOCTEH.

JIBrkeHue oOpraHu3MoB. JIBMKEHUE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOUJIHOE, JKTYTUKOBOE,
pecHuyHOe. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHUW: TPONU3MBI M HACTUHU. JIBMKEHHME MHOTOKJIETOYHBIX
’KMBOTHBIX U Y€JIOBEKa: MbllIeyHas cucrema. Pediexc. CkeneTHble MBI U UX paboTa.

[Iuranue opranusmos. llornomeHne BoIbI, YIVIEKMCIOrO ra3a U MUHEPAIBHBIX BEIIECTB PACTCHHIMU.
IInranue >KUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPHUKIETOYHOE IHINEBapeHHe. [luTaHMe IO3BOHOYHBIX
XKUBOTHBIX. OTaensl NUUIeBapUTENbHOrO TpakTa. [IumieBapurensHble kenesbl. IlumieBaputenbHas cuctema
YEJIOBEKa.

Jbixanue opranu3moB. Jlpixanue pactenuil. Jpixanue ;kuBoTHBIX. g dy3us razoB uepe3 moBEpXHOCTb
kinetku. KokHoe npixanwe. JlpixatenbHas mnoBepxHocTh. JKabGepHoe u nérounoe apixanue. JlpIxanue
[MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIO0XXHEHUE CTPOEHUs JIETKUX IO3BOHOYHBIX
KUBOTHBIX. JlpIXarenbHas CUCTEMa 4elloBeKa. MexaHuW3M BEHTWIALMM JIETKUX Yy IITHUL U MIICKOIUTAOIIHX.
Perynsmus npixanud. JlpixarenbHbie 00BEMBIL.

TpancmopT BeHmIECTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHCHIOpT BelecTB y
XKUBOTHBIX. KpoBeHOCHast cucteMa u e€ opranbl. KpoBeHOCHasi crucTemMa MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYABI M KpoBb. Kpyrn KpoBooOpamieHus. DBOJOLUOHHBIE YCIOXKHEHUS CTPOCHHUS
KPOBEHOCHOI cHCTEMBbI TO3BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perymsiusi.

Boinenenue y opranusmoB. Beinenenue y pacreHuil. Bopiaenenue y KuBOTHbIX. COKpaTUTENbHBIE
Bakyonu. Opranbl BbieneHus. DuibTpaius, cekpenus U oOpaTHOE BCAChIBAHHE KAaK MEXAHU3MBI paOOTHI
opraHoB BblaeneHus. CBs3p MOJIOCTH Tejda C KPOBEHOCHOW W BBIIECIUTENBHON cucreMamu. Beinenenue y
MO3BOHOYHBIX KUBOTHBIX U 4yenoBeka. [Touku. Ctpoenue u pynkunonupoanue Heppona. O6pa3oBaHre MOUH
y 4eJIOBEKA.

3amuTa y Opranu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepHuil ¥ UCTHI MPOCTEUIITHX.
3ammuTa y MHOTOKJIETOUHBIX pacTenuil. Kyrukyna. CpeacTBa macCUBHON U XMMHUYECKOU 3a1UThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOIHBIC. 3alllUTa OpraHu3Ma OT OOJIe3HE.
NmmyHHast cuctema uenoBeka. KieTouHbli M ryMOpaibHbIM MMMYHUTET. Bpoxa€HHBIH U npuoOpeTEHHbII
cneunpuyeckuit UMMyHUTeT. Teopust KinoHanpHO-cenekTuBHOro uMMmynurera (I1. Opmux, @. M. bepuer, C.
Tonerasa). BocnianutenbHble OTBETH OpraHU3MOB. Poiib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CHUCTEMHBIX
3a00JIeBaHUH.

PazapaxxuMocTh 1 perynanus y opraHu3MoB. Pa3ipakxuMoCTh y OJTHOKJIETOYHBIX OpraHU3MOB. TakcHCBHI.
Pa3apakxuMocTh U peryisnus y pacTeHui. PocToBbIe BEleCTBA U UX 3HAUEHUE.

HepBHast cucrema u peduiekTopHas peryisius y >XUBOTHbIX. HepBHas cuctema u €€ OTHENbI.
OBOJIOIIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl TOJOBHOIO MoO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. bezyciaoBHbie U yCIOBHBIE PEIICKCHI.

I'ymopanbHas peryisnus U SHIOKPUHHAs CHCTEMa JKMBOTHBIX U uenoBeka. JKenes3bl HIOKPHHHOM
CUCTEMBI U UX TOPMOHBI. JIelicTBHE TOPMOHOB. B3auMOCBSA3p HEPBHOM M SHJIOKPUHHOM cucTeM. [ mmoranamo-
runoguszapHasi CUCTEMA.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOAOpoOCiny, «bakrepumny,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHHI», «CHCTEMBl OpraHoB I103BOHOYHBIX JKMBOTHBIX),
«BuyTpeHHee cTpoeHne HaceKoMbIx», «Tkanu pacreHmit», «KopHeBbie cucTteMbl», «CTpoeHue cTelmsy,
«CTpoeHMe TUCTOBOM INIaCTUHKWY, «TKaHM KUBOTHBIX», «CKkeneT uenoBekay, «llumeBapurensHas cucremay,
«KpoBeHocHas cuctema», «/lpixatenbHas cuctemay», «HepBHas cucremay», «Koxka», «MpllieuyHas cucrema,
«BolgenurensHass — cucreMa»,  «JHIOOKpHHHas  cuctema», «CTpoeHue  Mblnb»,  «MMMyHHTET»,
«KumeunornonoctHeie», «Cxema NUTaHUSA PACTEHHI», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX)Y,
«Ctpoenue ruapel», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHne J0XAEBOro 4epss», «HepBHas cucrema
priO», «HepBHas cucrtema narymku», «HepBHas cuctema mpecmblkaromuxcs», «HepBHas cucrema nruiy,
«HepBHas cucrema Miekonuraromux», «HepBHas cucrtema yenoBekay, «Peduiekey.



OO6opynoBaHue:  CBETOBOM  MHKPOCKOIN,  MHUKpPOIIpENnapaTrbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIpenapaTsl TKaHEW, paKOBUHbBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOKHX, JKUBBIE IK3EMILISPHI
KOMHATHBIX PACTeHHid, repOapuyl pacTeHHWUl pPa3HBIX OTMAETOB, BJIAXKHBIC MpermapaThl >KUBOTHBIX, CKEIETHI
MMO3BOHOYHBIX, KOJUIEKIIMA OECIIO3BOHOUYHBIX KMBOTHBIX, CKEJIET YeIOBeKa, 000pyI0BaHUE JUJIsl IEMOHCTPAINH
MOYBEHHOT'O ¥ BO3YIIHOTO MUTAHUS PACTEHUH, paclIeneHus KpaxMana u OelIKoB MoJI AeUCTBUEM (DepPMEHTOB,
o0opynoBaHUE I JIEMOHCTPAI[MU OIBITOB MO H3MEPEHUIO0 >KU3HEHHON EMKOCTH JIETKUX, MeXaHu3Ma
JbIXaTENbHBIX ABM)KEHUH, MOJIEJIN FOJIOBHOI'O MO3Ia Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas pabora «/3yueHue TkaHel pacTeHUI».

JlabopaTopHas padora «/3ydyeHue TkaHel >KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHUSI».

Tema 10. PazMHOkeHHe M pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTMBHOE) W MojoBoe. Buabl Gecnonoro
Pa3sMHOXKEHHUS: TOYKOBAHUE, CIIOPYJISAIMS, (hparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lomoBbie kieTku, uinu ramersl. Melos. Ctaguu Meriosa. [loBenenne xpomocom
B Meno3e. Kpoccunrosep. buosormdeckuil CMbICI MeloO3a M IIOJOBOro Imporecca. Menos u ero mMecro B
KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pasButue. ['amerorenes y »uBoTHbIX. [lonoBsie kene3bl. OOpa3oBaHuEe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes v oorere3. CTpoeHue MOJOBBIX KIETOK.

OnmnongoTBOpeHHEe U SMOpPHMOHAIBHOE pa3BUTHE XUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHMS: Hapy>KHOE,
BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa O Pa3BUTHUA OPTaHU3MOB.
Mopdghocenez — oona uz enaeuvix npobiem smopuonocuu. Konyenyus mopgpoeenos u mooenu mopghozenesa.
Cragun  sMOpuoreHesa >KMBOTHbIX (Ha npumepe Jarymku). JpoOnenuwe. Tumsl  npoOnenus.
Jlemepmunuposannoe u Hedepmunuposanuoe opoodnenue. bracmyna, munst 6nacmyn. OcobeHHOCTU IPOOIICHUS
MJICKOIIUTAIOIIMNX. 3apOJIbIIIEBbIC JIMCTKU (TacTpyJislms). 3aKkiaJka OpPraHOB M TKaHEW M3 3apOJIbIIIEBBIX
JTUCTKOB. B3anMHoe BiMsHME YacTel pPa3BUBAIOIIErOCs 3apojibliia (IMOpHOHANbHAS HHIYKIUS). 3akiajaka
IUIaHa CTPOEHUS >KMBOTHOTO Kak pe3yabTaT HEpapXU4eCKUX B3aUMOAECHCTBUIM TIeHOB. BiusHue Ha
AMOpPUOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3zButue xuBoTHBIX. [locTamOpronansHbiil iepuoa. [Ipsimoe u Henpsimoe pa3ButHe. PasBurue ¢
MeTamMopho30M y OECIO3BOHOYHBIX U IMO3BOHOYHBIX >KUBOTHBIX. BHOIIOTMYECKOE 3HAYEHHE MPSIMOTO H
HENpsIMOTO Pa3BUTHSA, UX PACHPOCTPaHEHUE B MpHpoAe. TUIbl pocTa KUBOTHBIX. DAKTOPHI PEryISIUU POCTa
KUBOTHBIX U uenoBeka. CTaguM MOCTIMOPHOHANBHOTO pAa3BUTHsS Y JKUBOTHBIX U denoBeka. [lepuoss
OHTOTreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOTMYECKUE TPOIECCHI.

PasmHoxeHue u pa3ButHe pacteHuil. ['amerodur u cnopoput. Meiio3 B )KU3HEHHOM LIUKJIE PAaCTEHUI.
OOpazoBanue cmop B Tpoiecce Meio3za. [amertorenes y pacrenmit. OIIOJAOTBOPEHHUE H  Pa3BUTHE
pacTUTENBHBIX OpraHu3MoB. /[BOiiHOE OIUIOAOTBOpPEHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHMEe M pa3BUTHE
CEMEHU.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JdemMoHcTpauuu

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

Tabnuupl u cxeMbl: «BereratuBHoe pazMHOXeHUEY», « THIBI OECTIONOT0 pa3MHOXKEHU Y, «Pa3zMHOXKeHne
XJIaMUJIOMOHabl», «Pa3MHOXeHue HBIUIeHB», «Pa3MHOXeHHe ruapb», «Meho3», «XpoMOCOMBD,
«"amerorenes», «CtpoeHne AWLEKIETKA W cliepMaTo3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe n
HemnpsiMoe pa3BuTue», «Pa3Butue maiickoro xykay, «Pa3Butue capanum», «Pa3Butue asarymkmn», «J[BoiiHoe
OILJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil», «CTpoeHHe CEeMsSH OJHOJIOJBbHBIX U JBYIOJIbHBIX PACTEHUI»,
«KW3HEHHBIM LMK MOPCKOM KamycThl», «KU3HEHHBIM LMK MXa», <«OKU3HEHHBIH LUKI ManOpPOTHUKAY,
«OKM3HEHHBIN IUKJ COCHBI.

ObopynoBaHue: CBETOBOH MHKPOCKOI, MHUKPOIpENapaThl SHIEKIETOK W CHepMaTO30HI0B, MOJENb
«uKI1 pa3BUTHUS JISTYILIKH.

JlabopaTopHasi padora «/3ydeHne cTpoeHus NOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BpisBIeHNE TPU3HAKOB CXOCTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB



VcTopus cTaHOBJIECHUS M pAa3BUTHUS T€HETUKH Kak Hayku. Pabotsl I'. Menpnens, I'. ne ®pusa, T. Moprana.
Ponr oteuecTBeHHBIX yu€HBIX B pasButhu reHetuku. Paborst H. K. KombmoBa, H. WM. BaBumoma, A. H.
benozepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumogeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IIOHATHS W CUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI, AQJIJIECIbHBIE T'E€HBI,
QIbTEPHATUBHBIC TMPU3HAKH, JOMUHAHTHBIM W PELIECCUBHBIM MPU3HAK, FOMO3UTOTA, T€TEPO3UTOTa, UUCTaS
JTUHUS, THOPUABI, TeHOTHI, (eHoTun. OCHOBHbIE METOJbl T€HETUKH: TMOPUA0IOTHYECKUN, [IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHUI.

JdemoHcTpauuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopraun, H. K. Konsios, H. 1. Basunos, A. H. benozepckuii, I
J1. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUI».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiit 3akoH MeHzens — 3aKOH €IuHO00pa3usi TMOPUIOB MEPBOTO
nokoJsieHus. IlpaBuwino pomuHUpoBaHus. Bropoll 3akoH MeHnaens — 3aKOH pacIICIUIEHUS IPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpeIMBaHus. [ UoTe3a 4YucTOThl raMer.

Ananuzupyroulee ckpenupanue. [IpomMexxyTouHblid XapakTep HacjaeqoBaHMs. Pacuierienne npusHakoB
[IPU HEMOJIHOM JOMHHHUPOBAHUH.

JurnbpunHoe ckpeuiuBanue. Tpetuil 3akoH MeHenst — 3aKOH HE3aBUCUMOT0 HACJIE0BaHUs IPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEUTBAHUS.

Cuemiennoe HacienoBanue mpusHakoB. Paborer T. Moprana. CreruieHHOEe HacleIOBaHHE TE€HOB,
HapylIEHUE CUEIIJICHUS MEXy FreHaMU. XPOMOCOMHAsl TEOPUS HACJIEICTBEHHOCTH.

'enernka mona. XpOMOCOMHBIA MEXaHHM3M OIPEAECIEHUS MO0Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
l'omorameTHblii M rereporaMeTHbli moj. ['eHeTHMueckass CTpyKTypa MOJIOBBIX XxpoMmocoMm. HacnenoBanue
IIPU3HAKOB, CLICIUIEHHBIX C I10JIOM.

I'enotun kak nenoctHas cucrema. [lneloTponuss — MHOKECTBEHHOE JEHCTBUE T'eHa. MHOXKECTBEHHBII
ainenusM. BzaumoselictBue HeayuienbHbIX TeHoB. KommuieMenTapHocTs. Dnucras. [lonnmepust.

I'eneTnyeckuii KOHTPOJb PA3BUTHUS PACTEHUM, KUBOTHBIX W YEJIOBEKa, a TakkKe (PU3UOIOTHUECKUX
IIPOLIECCOB, MOBEACHUS U KOTHUTHUBHBIX (DyHKUUH. ['eHeTHMueckue MexaHM3Mbl CUMOMOIreHe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3SMH — Mapa3uT» U «XO35IMH — MHKpPOOHMOM». ['eHeThyeckue acmeKThl KOHTPOIS H
M3MEHEHHUS HacJIeICTBEHHOW NH(OPMaIlMU B IOKOJIEHMSIX KJIETOK U OPTraHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmumer u  cxembl: «llepBblif u  BTOpoil 3akoHbl Mennens», «Tperuii 3akoH MeHaens»,
«AHanu3upyrollee ckpemunpanuey», «HenomHoe nomuHupoBanue», «ClemIeHHOE Haclel0BaHUE MPU3HAKOB Y
npo3zodpuns»y, «['eHetnka moma», «Kapuotum uenoBekay, «Kapuotun apozodumnsi», «KapruoTunm NTHIBD,
«MHO€eCTBEHHBIN aIeaIn3M», «B3auMoaeCTBIE T€HOBY.

Ob6opynoBanue: MOJeNb JUIsl JeMOHCTpallMK 3aKOHOB €IMHO00pa3usi TMOPHUIOB MEPBOr0O MOKOJEHHUS U
pacUICIUIEHUs] TPU3HAKOB, MOJENb I JIEMOHCTpAalMy 3aKOHA HE3aBHCHMOIO HAcCJIEOBaHUs IPU3HAKOB,
MOJEJb JJI1 IEMOHCTPAlMU CLETNICHHOTO HaclIeIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI, MUKpOIIpenapar:
«dpo3zodumnay.

IIpakTnueckas padora «/3ydyenue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y TPO30(DUITBIY.

IIpakTnueckas padora «/3ydyeHue pe3yabTaToB JUTUOPUIHOTO CKPELIIUBAHUS Y APO3OPHIIBIY.

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHoruna U cpenbl npu GopmMupoBaHUM (peHoTuna. V3MEHYMBOCTH MPHU3HAKOB.
KauecTBeHHbIE U KOJTMYECTBEHHBIE MPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIECTBEHHASI U HACIIECTBEHHAS.

MonudukanronHas ”3MEHYUBOCTb. Poib cpensl B popMUPOBaHUN MOAUDUKAIIMOHHON U3MEHYMBOCTH.
Hopma peakuum npusHaka. Bapuanuonssli psng u BapuauuoHHas kpusas (B. HMoransncen). CsoiicTBa
MOAN(MUKAITMOHHONW W3MEHYUBOCTH.

I'eHoTunMueckass M3MEeHUYUBOCTh. CBOICTBA T'€HOTUIHUYECKOW W3MEHUYMBOCTH. BUIbI M€HOTHIUYECKOM
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KomOuHaTHBHas U3MEHUMBOCTh. Mei03 U MOJI0BOM MpoIiecc — OCHOBa KOMOMHATUBHONW M3MEHYUBOCTH.
Ponb koMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOT0 pa3HOO0pa3us B Mpeesiax OJHOTO BUA.

MyraimonHass U3MEHYUBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHBIE M
VHyLIMPOBAHHBIE MYyTallUH. SIepHbIE U HUTOIUIa3MaTHYeCKue MyTanuu. COMaTHYECKUE U MOJOBbIE MYyTALMH.



[IpyunHBl BO3HMKHOBEHUS MyTalui. MyTareHsl M HX BIHSHUE HAa OpPraHuW3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHUECKUX PSIOB B HaciencTBeHHou m3MenunBoctu (H.M. BaBuios).
BuesgepHast ”3MEHYHMBOCTD U HACJIEICTBEHHOCTbD.

Dnueenemurxa u 3MUCCHOMUKA, POTb INUSCHEMUYECKUX (DAKMOPO8 8 HACIeO08AHUU U UBMEHYUBOCMU
heHomunuyeckuUx NPU3HAKoO8 y OP2AHUIMO8.

JdemoHcTpauuu

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

Tabmuupl U cxembl: «Buabl u3sMeHUHBOCTHY, «MoauduKarmoHHas U3MEHUYUBOCThY, «KomOMHaTHBHAS
U3MEHUYUBOCTHY, «Meio3», «OmnonoTBopeHuey, «I eHeTnueckre 3a00IeBaHus YeT0BEKay, «BUIbI MyTaiuiiy.

OO6opynoBaHue: >XKMBbIe W TepOapHbIE 3K3EMIUIIPbl KOMHATHBIX pacTeHui, pucyHku (pororpadumn)
KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTtopnasi pa6ora «lccnenoBanne 3aKOHOMEPHOCTEH MOIU(DUKAIMOHHON W3MEHUYHMBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U BApUALIMOHHOW KPUBOW».

IIpakTuyeckasi padora «Mytamuu y 1po30Qribl (Ha TOTOBBIX MUKpPOIIPENapaTax)y.

Tema 14. 'eHeTHKA Ye/I0BEKA

KapuoTtun denoseka. MexayHapoiHas mporpaMmma MCCIIEI0BaHUSI TeHOMa YeloBeKa. MeToibl U3y4eHHUs
TCHETUKHM YEJIOBEKAa: TeHEATOTHYeCKHd, OJIM3HEIOBbIN, [MUTOTCHETUYCCKUH, MOMyISIHOHHO-CTATUCTHYECKUH,
MOJIEKYJIApHO-TeHeTUUeCKui. COBpPEMEHHOE ONpEeJeIeHUE TIE€HOTUIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIUPOBaHUE, B TOM uncie ¢ noMoiupto [11[P-ananusa. HacnencrBennble 3a0o0aeBaHus yenoBeka. ['eHHbIe
U XPOMOCOMHBIE OOJIC3HHM 4YeJIOBEKa. boJIe3HM ¢ HaCIEACTBEHHOW IPEaApacIioNoKEHHOCThI0. 3HaueHUe
MEJIUIIMHCKOM TEHETHKH B TPEIOTBPAIICHUH U JICYCHHH TEHETHYECKUX 3a0o0JieBaHMI dYesnoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTHpOoBaHUE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOro Ipy3a». ITUYECKHUE aCIEKThI
MCCe0BaHU B 00JIaCTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YeJOBEeKa K (DPU3MUYECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKpYX)arouied cpepl. [ eHeTndeckast npeapacnoioKEHHOCTh YEJIOBEKA K MAaTOJIOTHSM.

JdeMmoHcTpamun

Tabmuubl u cxembl: «KapuoTun yenoBekay, «MeTObl U3YYeHUs] TCHETHKU 4YeloBeKay, «lI eHeTnyeckue
3a00JIeBaHUS YEIIOBEKay.

IIpakTnyeckas padora «CocraBiieHUe U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesieknusi Opranu3mMoB

JlomecTukanust U celekuus. 3apoXkJACHHE CeNeKIUd W goMmectukanuu. Yuenue H. M. Basuiopa o
[leHTpax MNPOMCXOXICHHUSI W MHOTro00pasus KyIbTYpHBIX pacTeHHil. Ponb cenmekuuu B CO3JaHUH COPTOB
pacTeHud W mopoja XKUBOTHBIX. CopT, mMopoja, MTaMM. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIIEICTBEHHOU
u3menuuBoct H. Y. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtoapl cenekuMOHHOW paboThl. MckyccTBeHHBI OTOOpP: MaccOBbII WM HMHIMBUIYalIbHBIA. Tarbl
KOMOMHAIIMOHHOM cenekuuu. VcnbITanne mpou3BoAUTENeH Mo MOTOMCTBY. OTOOP MO T€HOTHIY C MOMOIIBIO
OIICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ romoInbio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CENeKIIMOHHOW paloThl. PaguanuoHHBIN W XUMHYECKUI
MyTareHe3 Kak MHCTOYHUK MYyTaluil Yy KyJbTYpHBIX (OpM oOpraHu3mMoB. Vcmonp30BaHHE TE€HOMHOTO
penakTHpOBaHUS U MeTO10B pekoMOnHaHTHBIX JJHK 1 monydenus ncxogHoro Matepuana sl CeNeKInu.

[Tonyuyenue nonumiounoB. BuyrpuBumoBas rubpuausamnus. BiM3kopoJICTBEHHOE CKpeIIUBaHUE, WU
uHOpuauHT. HepoacTBeHHOE ckpeluBaHue, win ayTopuauHr. ['erepo3uc u ero mpuuuHbl. Mcmonbp3oBaHue
rereposuca B ceneknuu. OtmanénHas ruOpummsanus. [IpeogoneHne Oecruionuss MEXBUIIOBBIX THOPHIIOB.
JloCTHKEHHUSI CeNIEKIIUU PACTEHUM U )KUBOTHBIX. «3€1EHAsl peGoNOYUsLY.

CoxpaHeHHe W H3YYCHHE TEHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUNW M WX JTUKHUX POAUYCH IJIs
CO3/IaHUS HOBBIX COPTOB M THOPUIOB CENbCKOXO3SIMICTBEHHBIX KYIbTYp. HM3yuenue, coxpaneHue u ynpasieHue
2CHEMUUECKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U HNPOMbBICIOBbIX HCUBOMHLIX 6 Yenax VIy4lleHus:
Cyuecmsyroumux U co30aHusi HO8blX NOPOO, JTUHULL U KPOCCO8, 8 MOM UuUCle C NPUMEHEHUeM COBPEMEHHbIX
Memo008 HAYUHBIX UCCTIe008AHUL, NEPed0BbIX UOell U NePCHeKMUBHBLX MEXHO02ULL.

JdemMoHcTpanuu

[Toptpetsr: H. M. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, II. I1. JIykpsnenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmuubr 1 cxembl: «lleHTpBI TPOMCXOXKACHHUS W MHOTO0Opa3us KYyJbTYPHBIX PaCTeHHI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B  HACJIEACTBEHHOM M3MEHUMBOCTW», «Meroasl cenekuumy», «OtnanéHHas
rudpuanzanus», «MyrtareHes».



JlabopaTopHasi padora «/3ydeHne coOpTOB KyJbTYPHBIX PACTEHUH U MOPOJ] TOMAIIHUX KUBOTHBIX.

JlabGoparopHas padora «3yueHne MEeToA0B CENEKIIUU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHU».

Ikcekypenst «OCHOBHBIE METOJbI U TOCTUKEHUS CEJIEKIIMM PACTeHHM U JKUBOTHBIX (Ha CEJIEKLHUOHHYIO
CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOMUCIBITATENFHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1a0OPaTOpPHUIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/I0rusI U CHHTeTHYeCKasi 0M0JIOTHSA

OOBeKTbI, UCTIOTIb3yeMble B OMOTEXHOJIOTUH, — KJIETOUYHBIE U TKaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaauiuoHHas OMOTEXHOJIOTHS: XJieOONedeHue, MOTYyYeHHUE KHCIOMOJIOUYHBIX MPOAYKTOB,
BUHOAeNuEe. Mukpobuonoruueckuii cunre3. OObEKTb MUKpPOOHONIOrHMYecKux TexHosoruil. IIpousBoactso
OenKa, aMIMHOKHUCIOT 1 BUTAMUHOB.

Co3nanue TEXHOJIOTMI M THCTPYMEHTOB LEJIE€HAIIPABICHHOTO N3MEHEHUSI U KOHCTPYHUPOBAHMS TEHOMOB €
LEIbI0 IIOJIY4CHMS OPraHU3MOB M HMX KOMIIOHEHTOB, COJEpXKAIMX HE BCTPEYAKOIIMECs B IIPUPOIE
OMOCHUHTETUYECKUE TTYTH.

Knerounas wmxeHepus. MeToabl KyJbTypbl KJIETOK W TKaHEW PAaCTEHHMH M KUBOTHBIX. KpHoOaHKH.
ComaTnueckas rubpuauzanuss ¥ coMaTH4eckuil sMOpuorenes. lcrmonb30BaHHE TalIOUIOB B CEJIEKIIUU
pacrenuil. [lonyuenue MOHOKNOHANbHBIX aHmumen. Hcnonvzosanue MOHOKIOHANbHLIX U NOJAUKIOHATbHBIX
anmumen 6 meduyure. VICKyCCTBEHHOE OILTOJOTBOpPEHUE. PEKOHCTPYKIMS SHIEKIETOK W KIOHMPOBAHHE
KUBOTHBIX. MeETO TpaHCIUIAaHTAUUU SAEp KIETOK. IlexHonocuu 0300po6ieHuUs, KyIbMUueUpo8anus u
MUKPOKIIOHATILHO20 PA3MHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M TIe€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMPOBAHHUE
pexombunantueix JJHK. Cozoanue mpanceennvix opeanuzmos. JJoCTHKEHUS U MEPCHIEKTUBBI XPOMOCOMHON U
TFE€HHON MH)KEHEPUH. DKOJOTUYECKUE U STUUECKHE TPOOIEMbl T€HHON UHKEHEPUH.

Menunuackue  OuorexHosoruu.  Iloctrenomuas  nmdpoBas  Memunmua.  [IIP-muarnoctuka.
MeTa0010MHBIN aHAINU3, TEHOLIEHTPUUECKUN aHAJIU3 POTEOMA YEI0BEKa JIJIsl OLIEHKHU COCTOSIHUS €T0 3/J0POBbSI.
Hcnonb3oBaHue CTBOJIOBBIX KIETOK. TapretHas Ttepanusa paka. 3D-OmounxkeHepus s pa3paboOTKu
(byHIaMEHTAILHBIX OCHOB MEIHMIIMHCKAX TEXHOJOTHH, CO3/JaHUS KOMIUICKCHBIX TKaHEH codeTaHueM
TEXHOJIOTUI TpEéXxMepHOro OWompuHTUHTA M ckaddoNauHra Ui pelIeHUs 3aqad [epCOHATU3UPOBAHHOM
MEJULIHBI.

Cozmanue BEKTOPHBIX BAaKIUH C LEIbI0 OOecreueHuss KOMOMHUPOBAHHOM 3alllMTHI OT BO30yauUTEsei
OPBH, ycraHOBiI€HME MOJIEKYISPHBIX MeXaHU3MOB (QyHkuoHuposanusa PHK-conepkammx Bupycos,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabmuupl u  cxembl: «lcrmonp30BaHHE MHKPOOPTaHU3MOB B  IPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounast nHxeHepusn», «l €HHasT HHKEHEPHSI.

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «lloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Jkckypeusi  «bHOTeXHONOTMST — BaKHEHIIas MPOU3BOAMTENbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIUOHHBIX NPeACTABJIEHUA B OMOJI0THI

OpomonmonHas teopus Y. [lapsuna. IIpennocsliku BO3ZHMKHOBEHHUs JapBHUHM3Ma. JKM3Hb M HaydHas
nearenbHocTh Y. [lapBuHa.

JBmwxymue cuiael 3BoarounMd BHAoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTb Pa3MHOXKECHUS
OpPraHM3MOB, HACJEICTBEHHAsh M3MEHUYMBOCTb, OOph0a 3a CyIIECTBOBaHHE, €CTECTBEHHBIH M HMCKYCCTBEHHBIN
oToop).

Odopmnenne cuareTnueckoi Teopuu 3Bostonuu (CTI). Helitpanbhas Teopus sBononnn. CoBpeMeHHas
HBOJIIOIMOHHAsT OHONOorus. 3HaueHHE OHBOJIOIMOHHONM TEOpHUH B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOMN
KapTUHBI MUDA.

JdemoHcTpanuu

[Toptpertsr: Apucrorens, K. Jlunnent, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. KioBbe, Y. dapsun, C. C.
UYersepukos, U. 1. HImansraysen, Jx. Xonnein, /. K. benses.

Tabmuupr u cxembl: «Cuctema >xuBoil npupoasl (mo K. Jlunuero)», «JlecTHuna >kuBbIX CyliecTB (110
Jlamapky)», «MexanusM (GpopMupoBaHUs MPUCIIOCOOIEHUN Y pacTeHuil 1 kuBOTHBIX (o Jlamapky)y, «Kapra-



cxema mapipyra nmyremectsus Y. lapsuna», «Haxoaxu Y. lapsunay, «@opMbl 60pbOBI 32 CYIIECTBOBAHUEY,
«[Topoasl romyOeit», «MHoroobpasue KyabTypHBIX (hopM KamycTb», «llopoiabl HOMaIIHUX KUBOTHBIXY,
«Cxema oOpa3zoBanust HOBbIX BHIOB (110 Y. /lapBuHy)», «CxemMa COOTHOLICHHS ABHXKYIIMX CHJI 3BOJIIOLHAN,
«OCHOBHBIE MOJIOKEHUS CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MukposBosonus 4 eé pe3y/jbTaThl

[Momynsimus kak sieMeHTapHas enuHuna 3Boionuu. COBpeMEHHBIE METONbl OLEHKH T'e€HETHYECKOTO
pasHOOOpa3usi M CTPYKTyphl momyimsuuid. l3meHeHune reHOQOHIA TMOMYNIALMU KaK d3JeMEHTapHOe
ABOJTIOIIMOHHOE sIBJICHUE. 3aKOH reHeTH4YecKoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPHI (ABIDKYILIME CHIIBI) 3BOMIONMU. MyTanuoHHbBIH mpouecc. KomOuHaTtuBHas
U3MEHUYUBOCTh. Jlpeiid reHoB — ciydailiHble HEHANPABICEHHBIE M3MEHEHHUS YacTOT ayljiesied B MOMYJSALHUAX.
Dddexr ocHoBarens. Ipgexm dymuvLiouno2o 2opaviuika. CHudNCEHUE 2eHEMUYeCK020 PA3HO00PA3UsL. NPUUUHBL
u cneocmeus. Ilpossenenue s3¢ppexma Opetigha 2enos 6 donvuux u manvix nonyaayusx. Murpanuu. M3onsmus
MOMYJISUI: reorpadudeckas (IPOCTPaHCTBEHHAs ), OHoornyeckas (penpoayKTHBHAS).

EctectBennsblit 0T00p — HampaBisiomui Gaktop 3Bomorul. GopMbl €CTEeCTBEHHOT0 0TOOpA: ABMKYILUM,
CTaOMIM3UpPYIONNH, paspeBatonmil  (Au3pynTuBHBIA). [lomoBoit oTrGop. BO3HHKHOBEHHME ¥ HIBOJIOLHS
COLIMAJILHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK Pe3yiibTaT MUKPOIBOIIONNH. BO3HUKHOBEHHE PUCTIOCOOIICHUH Y
opranu3mMoB. Apomopdo3sl U uaroaaantanuu. [Ilpumeps! npucrnocodbieHnil y opranu3MoB: MOP(POIOTHYECKHE,
¢buznonornueckue, OMOXUMHUYECKHE, MoBeAeHYecKre. OTHOCUTEIBHOCTD PUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpasoBaHue Kak pe3yiabTaT MHKpOdBotouud. M3omsuus —
KII0YeBOH  ¢akTop BHmooOpaszoBanms. Ilytm w  cmocoObl  BHI00Opa3oBaHUS:  AJIONATPUYECKOE
(reorpaduyeckoe), cUMIATpUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE» (ITOJMIUIOUIU3ALNS, THOPHIU3AIs).
JUIMTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (opMUPOBaHHS OMOIOTUYECKOTO Pa3HO00pa3usl.

Ponb 3BoOMONMOHHONW OWONIOTMM B pPa3pabOTKE HAydHBIX METOJOB COXPaHEHHUs OnopasHOoOpa3us.
MUuUKpO3BONIONUS U KOPBOJIOLHMS Mapa3suTOB U HUX X035ieB. MexaHu3mbl (HOPMHpPOBAHHS YCTONYMBOCTH K
AHTHOMOTHKAM ¥ CIIOCOOBI OOPHOBI C HEH.

JdeMmoHcTpamun

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmuiel 1 cxembl: «MyTanMOHHAs M3MEHUMBOCTHY, «llomynsimoHHas cTpykTypa Buaa», «Cxema
MposIBJICHUST 3aKkoHa Xapau—BaitnOepra», «JIBixymipe CHIbl 3SBOMIONUNY, «DKOJIOTHYECKA W3OS
NOMYJSAUI ceBaHCKOM ¢openu», «['eorpaduueckas M30JALUSA JUCTBEHHHUIIBI CUOMPCKON M JIMCTBEHHUIIBI
naypckoit», «llomynsiroHHbIe BOJHBI YMCICHHOCTH XUIHUKOB U KepTB», «CXxema JeHCTBUS €CTECTBEHHOTO
orbopa», «Dopmbl OOpeOBI 3a cyliecTBOBaHME», «MHIycTpUanbHbIM MenaHu3M», «KHUBBIE HCKOIAaeMbIEY,
«[lokpoBuTENHCTBEHHAS OKpacka KUBOTHBIX, «[Ipenynpexnaromias OKpacka KUBOTHBIX»,
«Puznonornueckue agantanuny, «lIpucnoco01eHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepun
BUJa», «Bunpl-nBoiinukn», «CTpykTypa Buaa B npupojae», «CrnocoObl BupooOpa3oBanusy, «I'eorpaduueckoe
BUZ000pa3oBaHue TPEX BUIOB JIAaHABIIIEH», «IKOIOrHYecKoe BU1000pa3oBaHie BUIOB CUHUID, «[loaummonast
pacteHuii», «KanycTHo-peeuHblil rTuOpuI.

Ob6opynoBanue: repdapuu pacTeHUl, KOJJIEKIIMM HACEKOMBIX, Uydyesla MTULl U 3Beped C IpumMepamu
Pa3IMYHBIX MPUCIOCOOJIEHUM, yyyena NTULl U 3Bepel pa3HbIX BHJIOB, TepOapuu pacTeHui OJIM3KUX BHJIOB,
00pa30BaBIINXCS pa3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBlIeHIE N3MEHUNBOCTH Y OCOOEH OTHOTO BUIAY.

JlaGopaTopHuas padora «lIpucnocoOneHus OpraHu3MoB U X OTHOCUTEIIbHAS 11€7€CO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3asosonust 4 €€ pe3yJbTaThl

MeTtoapl u3ydeHus mMakposBomonuy. [laneonTonornueckre MeTo el U3ydeHus 3Boionuu. [lepexonnsie
(dopMbI U PUIOreHETHYECKUE PSAIbI OPraHU3MOB.

buoreorpaduueckue meTopl n3ydeHus spotonun. CpaBHeHne (Gaopsl U (hayHbl MATEPUKOB U OCTPOBOB.
buoreorpapuyeckue odnacti 3emiau. BUIbl-3HIEMUKH U PETUKTHI.

DOMOpPHOIOTHYECKUE U CPAaBHUTEIbHO-MOP()OIOrHYecKne METObl M3YUYEeHHs SBOMIONMU. ['eHeTnueckue
MEXaHHU3MBbI BOJIIOLIMM OHTOI'€HE3a U IMOSBICHUS YBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOIMYHBIE U aHAJIOTMUYHBIE
opranbl. PynuMeHTapHble oOpranbl M aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKHE, OHOXUMHUYECKHE U
MaTEMaTHYECKUE METOABl M3YyUYEHHs HBOJIIOLMH. ['omMonoruusbie reHbl. COBPEMEHHBIE METOJbI MOCTPOECHHUS
(UIOreHETUYECKUX JIEPEBBEB.



XpOMOCOMHBIE MYTAIUU U 3BOJIIOLHS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTH (TpaBwiia) dBOMOIUH. [Ipunyun cmenwvt gyukyuii. HeoOpaTUMOCTh 3BOJIOIIH.
AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

JdemoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBaniesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuipl 1 cxembl: «DUIOTEHETUYECKUN P JOWAAN», «APXEONTEPUKCY», «3BEPO3yObIe SILEphI»,
«Crerouedainsr», «Puanopurs», «CeMeHHble TanopoTHUKW», «buoreorpaduueckue 30Hb 3eMimy, «peiid
KOHTHUHEHTOBY», «PenukTol», «HauanbHble cTaguu 3MOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX >KUBOTHBIX,
«["'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbly, «PyIUMEHTBI», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI YeJIOBEKa U
mumMnansey, «I[ 1aBHbIe HanpaBIeHUs SBOTIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

O6opynoBaHue: KOJUICKIIUH, TrepOaphu, MYJSDKA HCKOMAeMBIX OCTAaTKOB OpPraHWU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe KU3HU HA 3eMie

Hayunbie rumnore3sl HpoOMCXOXKIEHUS XHU3HM Ha 3emuie. AOuoreHe3 u mnancrepmus. [loHayuHbie
MPEACTABJICHUS O 3aPOXKICHUU KU3HU (KpealroHu3M). ['UoTe3a MmocTOsTHHOTO CaMO3apOsK/ICHUS KU3HU U €&
onpoBepxkeHue onbitaMu O. Pequ, JI. Cnanmnannanu, JI. [Tacrepa. [IpoucxoskieHne )KU3HU U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOpraHWYecKon »Bomonuu. [nanerapuas (reojoruyeckasi) BOJTOLMS. XUMUYECKast
9BOJIIOLIMSI. AOUOTEHHBIA CUHTE3 OPraHUYECKUX BellecTB u3 Heopranudeckux. OnsiT C. Muiepa u I'. FOpu.
O6pa3zoBanue nonumepoB n3 MoHoMmepoB. KoamepBatnas rumore3a A. M. OmapuHa, THUmore3a MmepBHYHOTO
oynboHna JIxx. Xonzaeitna, renernyeckas runotesa I'. Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBanre MEeMOpPaH U BOSHUKHOBEHUE IMPOTOKIICTKH.

Ucropus 3emuin u mMetoanl €€ u3ydeHus. Vckomaemble opraHuyeckue ocTaTku. ['eoXpoHosorus u eé
MeToabl. OTHOCUTENbHAs U a0COTIOTHAS T€OXPOHOOTHS. ' €0XpOHOIOTHYEeCcKas [IKaia: Y0HBI, 3PbI, IEPHOIBI,
3IOXH.

Hauanpubie sTanbl opranuueckod sBostouuu. [losBieHHE W BOJIONUS TEPBBIX KIETOK. DBOJIOLHS
MeTtabonu3ma. BoszHukHOBeHHe mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE OWOIUIEHKM Kak aHaJlor
nepBbix Ha 3emiie coobmecTB. CTpoMaTonuTsl. [IpokaprOTHI M 9YKapHUOTHI.

[Ipoucxoxaenue 3ykaproT (CuMOHUOrenes). DBOMIOLMOHHOE MTPOUCXOXKAeHHE BUPYcOB. [IpoucxoxaeHue
MHOT'OKJICTOYHBIX OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl HBOJIIOLMH BBICHIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixoa pacteHwii
Ha cymry. [losiBieHre cropoBBIX pacTeHHWil U 3aBoeBaHuMe MMM cymd. CemeHHble pacTeHus. [Ipoucxoxnenue
LIBETKOBBIX PaCTEHUI.

OCHOBHBIE ATamnbl DBOJIIOIMHU KUBOTHOTO MUpa. OcHOBHBIE apoMOpd03bl KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuii B3ppIB — MOSIBICHHE COBPEMEHHBIX THMOB. [lepBhie XOpoBbIe >KUBOTHBIEC. JKU3HBb B BOJE.
OBosntonus No3BoHOYHbIX. [Iponcxoxaenne ampuobuil u pentuimid. [Tpoucxoxnenrne MIEKONUTAIONUX U NITHII.
[Tpunanmn kmroueBoro apomopdosa. OcBoeHne 0ecro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIITH.

PazButue xu3Hu Ha 3emiie 1O paM U MEPHoJaM: apXel, MPOTEePO30i, Majeo30i, Me3030M, KalHO30M.
OOmiasi xapakTepucCTHKa KIWMaTa M TEOJOTHMYecKHX TmpoieccoB. llosiBleHHe W paciBeT XapaKTepHBIX
OpraHu3MoB. YTiieoOpa3oBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHUsI — 3KOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuuuMHBI M CIEACTBUS MAacCOBBIX
BbIMUpaHuil. COBpEeMEHHBIM HSKOJIOTMYECKUH Kpuszuc, ero ocoOeHHocTd. [Ipobnema coxpaHeHUs
O6uropa3zHooOpasus Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. [lpwHIumner kinaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetrsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, U. . MeunukoB, A. M. Onapun, [Jx. Xongein, I
Mémnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. ITlactepa mo U3Yy4eHHIO
caMo3apoxJIeHus ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «OTanbl HEOpraHMYECKON 3BOIOLIMNY,
«["eoxpononornyeckass mikaiza», «HauanpHble STambl OpraHudeckoil sBomOIMNY, «Cxema 0oO0pa3oBaHHS
yKapuoT mnyTéM cumMbuoreHesa», «Cuctema 3>KUBOM mpupoasl», «CTpoeHue Bupyca», «ApoMopdo3sl
pactenuii», «PuHHOPUTBH», «OMIHOKIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE BOAOPOCIH», «MXu»,
«[TamopotHUKMY, «I 0T0CEMEHHBIE pacTeHus», «OpraHbl IIBETKOBBIX PACTeHHI», «CxeMa pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3sl KHBOTHBIX», «lIpocreiimme», «KumeunomonoctHeie», «llmockue depBu»,
«Unenncronoruey, «PouiOb», «3emMHOBOAHBIC», «lIpecMpikaromuecs», «lltumbl»y, «MIiekonmuTaromme,



«Pa3BuTHe XKU3HM B apXeUCKOM 3pe», «Pa3BuTue >XKU3HU B INPOTEPO3OUCKON 3pey, «Pa3BUTHE XKU3HU B
MaJIe030MCKON 3pe», «Pa3BUTHE KU3HM B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KaWHO30MCKOW 3pew,
«CoBpeMeHHas CCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repdapu pacTeHU pa3INYHbIX OT/EIO0B, KOJUIEKIIUU HACEKOMBIX, BIaKHbIE MpernapaThbl
KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIMN UTJIOKOXXHX, CKEJIEThl TO3BOHOUHBIX JKUBOTHBIX, Uydesa NTUI] U
3BEpeil, KOJJIEKIIMM OKaMEHEJIOCTEH, TI0JIE3HBIX UCKONIAEMBbIX, MYJISDKH OPTAHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnaa maGopatopHasi padora «MogenupoBanue onbeiToB Mumepa—lOpu 1no wusydenuro
aOMOreHHOr0 CMHTE3a OPraHuYeCKUX COeIMHEHUI B IepBUYHON aTMochepey.

JlabopaTopnasi padora «l/3yueHue u onucaHnue UCKOMAEMbIX OCTATKOB IPEBHUX OPIaHU3MOB.

IIpakTuyeckasi padora «l3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «/3ydyeHne 0cCOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPOINOreHe3

Pa3nens! u 3agaun anTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUM O MPOUCXOXKACHUM 4YelloBeka. Pemurnosneie Bo33peHus. CoBpeMEHHbIE
Hay4yHbIE TEOPUHU.

CxoACTBO yenoBeKa ¢ KUBOTHBIMU. CHUCTEMaTHYECKOE NOJIOKEHUE YenoBeKa. CBUIETENbCTBA CXOJCTBA
YeJIOBEKa C )KMBOTHBIMH: CPAaBHUTEIHLHO-MOP(OJIOTHIECKHE, IMOPHOIOTHIECKHE, (PU3NO0JIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckne. OTIMYMsl 4YelnoBeKa OT KUBOTHBIX. [IpsAMOXOKIE€HHME M KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOU CUTHAJIbHOM CUCTEMBI.

HBwxymme cunbsl  (akTopsl) aHTpomoreHesa: Ouonormyeckue, coruanbHble. COOTHOIIEHUE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaAMM aHTpoNoreHe3a. PaHHWe dYenoBeKOOOpasHbIe 00€3bsSHBI (MPOKOHCYNBI) M PAHHHE
MOHTHJIBI — OOIIME MPEIKH YeIOBEKOOOPAa3HBIX 00€3bsSH M JIOJEH. ABCTPAJIONUTEKH — JBYHOTHE MPEIKU
monei. YenoBek ymenbld, epBbIE M3TOTOBJICHUS OpyAUN Tpyaa. YeroBeK MpsMOXOISAUIUMN U MEPBbIA BBIXOL
monen 3a npenensl Agpuku. YUenoBek reienbOeprckuii — oOIIMi MPEIOK HEaHJEPTATIbCKOTO YelioBeKa U
YeJIoBEeKa pa3yMHOro. YemoBek HeaHJEPTAIbCKUN KaK BUJ JIIOJEW XOJOJHOrO KiIMMara. YenoBeK pa3yMHBbII
COBPEMEHHOI0 THUIIA, ICHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adppuxu. [laneoreneruka u
M1aJICOr€HOMUKA.

DBONIOIUS COBPEMEHHOI'O 4esloBeKa. EcTecTBEeHHBIM OTOOp B MOMYNALUAX 4esloBeKa. MyTallMOHHBIN
npouecc u nomuMmopdusM. llomynsauuoHHble BOJHBI, Apeiid reHoB, Murpanus U «3(G(HeKT ocHoBaTens» B
MOMYJISIIUSIX COBPEMEHHOTO UEIOBEKa.

Yenoseueckue pacbl. [lonste o pace. bonbime pacel: eBporeoujHas (eBpasuiickas), aBCTpano-
HerpoujHas (PKBaTopuaibHasl), MOHIroOJIOMJHas (a3uaTcKOo-aMepuKaHCKas). Bpems u mytu pacceneHus
4yeloBeKka 1o IulaHere. EQuMHCTBO  yenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpY Karoulei cpenpl. BnusHue reorpadguueckoil cpeasl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MexnucuuIiMHapHele  MeToAbl B (hu3nueckod (OMOJIOrMYECKO) aHTPONOJOTHUU. OBOJIIOLMOHHAS
AQHTPOIIOJOTUSl M TNAJCOAHTPONOJIOTHS YEJIOBEUECKUX MNOMyNsiui. bruocounanbHble MCCAEAOBAHUS MPUPOJIBI
yenoBeka. VccnenoBannue KOABOMOLNN OMOJIOTHYECKOTO U COLMATIBHOIO B YEJIOBEKE.

JdemoncTpanuu

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

Tabmumer u cxembl: «Metoasl aHTpomnoioruu», «['0JOBHOW MO3r yenoBeka», «UemoBekooOpasHbIe
00e3bsiHb», «CKeleT uenoBeKa W CKeleT MuMnaH3e», «PyauMMeHTbl W aTaBU3Mb», <«JIBUXKyIIHMe CHIIBI
aHTPOIIOTEHE3a», «DBOJIIOIIMOHHOE JIPEBO 4YENIOBEKa», «ABCTpalonuTek», «UenoBek ymenslii», «Uemosek
npaMoxosammiiy, «JlenncoBckuit uenoBek» «Heanaepranbip», «KpomanboHIb, «lIpenku yemoBekay,
«Tansl 3BOJIOLNH YeTI0BEKay», «Packl uenoBekay.

O6opynoBaHue: MYJSKH OKaMEHEJIOCTel, MpeaIMeTOB MaTepualbHOW KYyJIbTYphl HPEIKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTHH ¢ MUDOTOTHUECKMMHU U OMONEHCKUMH CHOKETAMHU TPOUCXOKICHUS
yenoBeka, (oTorpaduu HaxoJI0OK HCKOMaeMbIX OCTaTKOB YeJIOBEKa, CKEJIET YeloBeKa, MOJEIb Yeperna yelloBeKa
U Yyepena MUMIIaH3€, MOJENb KUCTH YEJIOBEKA U KUCTH IHMMIIaH3€, MOJIENH TOPCa MPEJKOB YEIOBEKA.

JlabopaTtopHasi padGora «lV3yueHue oCOOCHHOCTEH CTPOCHHSI CKelieTa 4YeJIOBEKa, CBSI3aHHBIX C
MPSAMOXOKIECHUEM Y.

IIpakTHyeckast padora «/I3yueHne HKOIOrHYECKUX aAanTaluil YeTOBEKA.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOIICHHUAX OPraHM3MOB U HAJOPraHU3MEHHBIX CHCTEM C
OKpY:Kalolei cpeaoi



3apoxaeHue W pazButue skosoruu B Tpyaax A. I'ymGonbnara, K. @. Pymse, H. A. Cesepuona, O.
I'exxens, A. Tencnu, B. H. Cykauésa. Paznensl u 3amaun 3x00run. CBS3b SKOJIOTUU C IPYTUMHU HAyKaMH.

Mertoap! skonoruu. [loneBbie HabMIOACHNSA. DKCIIEPUMEHTHI B HKOJIOTHH: MPUPOIHBIEC U Ja00paTOpHEIE.
MopenupoBaHue B SKOJOTUHA. MOHUTOPUHT OKPYKAIOIIEH CPEIbl: JIOKAIbHBINA, PETUOHATBHBIN U TII00ATBHBIH.

3HavYeHHE SKOJIOTMUECKUX 3HAHUM I YeJIOBEeKa. JKOJOTUYECKOE MHUPOBO33PEHUE KaK OCHOBA CBS3EH
yejgoBeyecTBa ¢ Mpupogoid. DopMUpOBaHME HKOJIOTMUYECKOHW KyJIbTYPbl M HKOJOTMUYECKOW TIPaMOTHOCTH
HaCEeJICHUSI.

JdemoHcTpauuu

[Moptpetsi: A. 'ymbonpar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuel u cxemsl: «Pazznenst sxonorun», «MeToasl sK0I0run», «CxemMa MOHUTOPHHIA OKpYXKarolien
CpeIbD».

JlaGoparopHas padora «/3yyeHue MeTo10B SKOJIOTHUYECKUX UCCICTOBAHUIY.

Tema 7. Opranusmsl u cpeia O0UTAHUSA

Okosornyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukanus 3xoaoruueckux GpakTopos:
abnotnyeckne, OMOTHYECKUE, aHTPOTOreHHbIe. O0IIMe 3aKOHOMEPHOCTH JICHCTBHSI HKOJIOTHIECKUX (haKTOPOB.
[IpaBuno muammyma (K. I[lnpenrens, 0. JInbux). TosepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOHMOHTHBIC
OpPTraHU3MBI.

Abuotnueckue (akropsl. CBET Kak 3KoJoruyeckuil ¢akrop. JlelcTBUE pa3HBIX YYaCTKOB COJHEYHOTO
CIEKTPa Ha OPraHU3Mbl. DKOJIOIMYECKHUE IPYIIIbl PACTEHUN U )KUBOTHBIX 10 OTHOLIEHHIO K cBeTYy. CUrHaiIbHasI
poib cBeta. POTONEPHOAU3M.

Temmeparypa kak sxonorndeckuii pakrop. JlelicTBre TemnepaTypsl Ha opraHu3msl. [lodkuaoTepMHbIe 1
rOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBbI.

BrnaxxnocTs Kak sxonoruueckuii gpaxrop. Ilpucnocobnenus pacTeHnit K MOAAepKaHUIO BOAHOTO OanaHca.
Knaccudukanus pacteHnil mo otHomeHuto K Boje. IlpucnocoOneHus *UBOTHBIX K M3MEHEHHUIO BOJHOIO
pexuMma.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYILIHAs, MOYBEHHAs, INTyOMHHAs IOJANOYBEHHAs,
BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHE OCOOCHHOCTH cpel OOMTaHus OpraHu3MoB. [IpucmocoOieHus
OpPraHU3MOB K JKU3HH B Pa3HbIX CpeJax.

buonoruueckue putrmbl. BHemnue u BHyTpeHHHME pPUTMbL. CyTOYHBIE U TOAMYHBIE PUTMBI.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKU3HH.

XKuznennoie Gopmbl opraHuzmoB. llonarue o >xusHeHHOH ¢opme. JKu3HeHHbIE (QOpPMBI pacTEHUIL:
JepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OAHOJIETHHE TpaBbl. JKHU3HEHHBbIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue axropsl. Buisl OnoTHYECKUX B3aUMOJACHCTBUIN: KOHKYPEHIIMS, XUITHUYECTBO, CHMOHMO3 U
ero Qopmsel. Ilapasutusm, koomepauus, MyTyaJln3M, KOMMEHCAJINW3M (KBapTUPAHTCTBO, HAaXJIEOHUYECTBO).
Herpoduueckne B3aumoneiictBus (tomuueckue, Qopuueckue, ¢dadbpuueckue). 3HaueHHE OHOTHUECKUX
B3alMOJICHCTBHI 1715 CYIIIECTBOBAaHUSI OPraHU3MOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanuu

Tabmumpl u cxembl: «OKosoruyeckue QaxTopel», «CBETOBOM cHEKTp», «IKOJOTHYECKHE TPYIIIBI
KUBOTHBIX I10 OTHOIUEHUIO K CBETY», «TEIIOKPOBHBIE 3JKUBOTHBIE», «XOJOIHOKPOBHBIE IKUBOTHBIEY,
«DPU3HONOTMYECKHE aJanTalul KUBOTHBIX», «Cpeapl OOMTaHMsI OpPraHu3MoB», «bBHOJOTMYECKUE PUTMBD»,
«Kuznennsie (opMmbl pacteHui», «OKu3HEHHbIE (OPMBI JKUBOTHBIX», «IKOCHCTEMA HIMPOKOIMCTBEHHOIO
Jeca», «JKOCUCTeMa XBOMHOTO jecay, «llenn nutanusy, «XUIIHUYECTBOY», «llapasutuzm», «KOHKypeHIHS»,
«CumbOmno3y, «KoMMeHcaIu3m.

Ob6opynoBanue: repOapuu pacTeHU M JKUBOTHBIX, HPUCIIOCOOJIEHHBIX K BIMSHUIO Pa3IUYHbBIX
HKOJIOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX pacTEHUM,
CBETOJIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHMs, TepOapuu U  KOJUIEKIHH
TEIUIONIIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHH, Uydyesa NTULl U 3Bepel, repOapuu pacTeHuil,
OTHOCSIIIUXCS K Turpoduram, kcepopuram, mMe3opuTaM, KOMHATHBIE PACTEHHUS JNAaHHBIX TPYHIH, KOJJIEKIHUU
KMBOTHBIX, OOMTAIONIMX B pasHBIX CpeAax, repbapuy M KOJUIEKLMH PACTEHHH M >KUBOTHBIX, OOJIaJaroIiux
yepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN JKU3HH, TepOapUu U KOJUJIEKIIUU PACTEHUN U
KMBOTHBIX Pa3JIMYHBIX )KU3HEHHBIX (OPM, KOJJIEKIIMU KUBOTHBIX, YIACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX
B3aUMO/ICHCTBUSX.

JlaGopaTopHas padora «BpIsiBIIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHas padora «BrisiBieHNEe MPUCTIOCOOICHN OPTaHU3MOB K BIUSHHIO TEMIIEPATYPHIY.



JlaGopaTopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJISIIUI

DKOJIOTUYECKHE XapaKTepUCTUKU momyisiiun. [lomymnsiiuss kak Ouonoruyeckass cucrema. Poub
HEOAHOPOJHOCTH Cpebl, (PU3MUECKHMX OapbepoB U OCOOCHHOCTEH OWOJIOTHHM BHUAOB B (HOPMUPOBAHUHU
MPOCTPAHCTBEHHOM CTPYKTYphl mOmyssiiiuidi. OCHOBHBIE IMOKa3aTeIN MOMYJISLUUUA: YUCICHHOCTh, IIOTHOCTD,
BO3paCTHAsl U MOJIOBAsi CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIHSI.

DKoJioruueckasi CTpykrypa nomyisiuu. OneHka YdCIeHHOCTH NOMyJsiuu. JuHamuka nonyiasiuuu u eé
perynauus. buotnueckuil moteHMan nonyiasuuu. MojaenupoBaHue TUHAMHUKU nonyisuuu. Kpubele pocta
YUCIEHHOCTH TONysiuud. KpuBble BBDKMBAaHMS. Perynsnus 4YHCICHHOCTH MOMYJSIUN: poiib (hakTopos,
3aBHUCSILIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUAoB (I- u K-crparterun).

[Tonsatue 06 3KxonorHUecKoil HulIe BUuga. MecrooOutanue. MHOromepHasi MOAEIb SKOJIOTHYECKOW HUIIN
JIx.M. XarunHcona. Pazmepsl skosiorndeckoit Humuy. [loTeHnumanbHas U peaan3oBaHHas HULIM.

Bun kak cucrema nomynsiuil. Apeansl BUIOB. Buabl M UX JKU3HEHHBIE CTpaTeruu. DKOJIOTHMUECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAIINl )KUBOTHBIX. bruosiornueckue MHBa3MM 4y>KepOIHBIX BUJIOB.

JdemoHcTpauuu

IToprper: [Ix. Y. XaruuHCOH.

Tabnuipl 1 cxembl: «IKOJOTMYECKHE XapaKTEePUCTUKH TOmynsauuny», «lIpoctpaHcTBeHHas CTPyKTypa
nonyJsnuny, «Bo3pacTHeie TUpaMuIbl oMYA, «CKOPOCTh 3aCeNIeHUs MOBEPXHOCTH 3EMIIM Pa3IMUHBIMU
opranuzmMammu», «Mojenp sxkonorunyeckoi Humm [Jx. M. Xarunnconay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucmnocoOieHus ceMsH paCTEeHUN K paCCENCHUIO».

Tema 9. Iko0rus coodmecTB. IKOJOrH4ecKre CUCTEMbI.

CooOmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMu B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. Jx. Tencnum). dyHKUMOHaNbHBIE OJIOKM OPraHU3MOB B
HKOCHCTEME: TMPOJYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduyeckue 1enu U CETH.
Abuotnueckue 010ku dKocucTeM. [104BBI M MBI B 9KOCHCTeMax. KpyroBopoT BEIIECTB U IMOTOK JYHEPTUU B
KOCHCTEME.

OcHOBHbIE TOKa3aTeNM 3KOCUCTEMBbl. buomacca M mnpoaykuus. DKOJOTMYECKUE HUPAMUJIBI YUCEN,
OMOMACChI U YHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @aykmyayuu.  HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOINECTB — Cykieccud. llepBHUHBIE W BTOPHYHBIE CYKIIECCUM U WX TMPUYHHBEIL.
AHTpOnoreHHsle BO3JeHCTBUS Ha cykueccud. KimmakcHoe cooOuiectBo. buopasHooOpasue u MoJHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemsbl 03€p U pek. IKocucmemvl MOpell U OKeaHo8. IKOCUCTEeMbl
MYHOp, 1eCc08, cmenetl, NyCmblHb.

AHTpOTIOTEHHBIE JKOCHUCTEMBI. Arposkocuctema. ArporieHo3. Paznuumst Mexay aHTpOMOTEHHBIMU H
MIPUPOIHBIMHU IKOCUCTEMAMU.

VYpOoskocucrembl. (OCHOBHbIE KOMIOHEHTHI ypOo3kocucreM. ['opoackas ¢mopa u  dayna.
CunanTponu3anus TopoAckoil ¢dayHbl. buonmormdeckoe u XO3SHCTBEHHOE 3HAYEHHME AarpodKOCUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHU3MOB B JKOCHCTeMax. Poub
KackaoHo2o 2¢gexma u 8u008-20uduxamopos (Kirouesvlx 6uU008) 8 hyHKYuoHuposanuu sxocucmem. Ileperoc
SHEPTUHU U BEIIECTB MEXK1y CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOWYHMBOCTh OPTraHU3MOB, MOIYJISIIIUN U SKOCUCTEM B
YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3/ICHCTBHIA.

Mexanusmbl  8030elicmeus  3aepA3HEHUNl PA3HLIX MUNO8 HA CYOOP2AHUSMEHHOM, OpP2aAHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOT'€HHBIX 9KOCHCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabmuis! u cxembl: «CTpykTypa OMOLIEH03a», « IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMa
XBOMHOTO Jieca», «DyHKUMOHAIbHBIE TPYNIbl OPraHu3MOB B 3KocucTeMme», «KpyroBopoT BemiecTB B
skocucteme», «llemn mwmTaHmMs (macTOWIMHAS, JETPUTHASA)», «IKOJIOTHYECKas TMHUPaMHJIa YHUCEI,
«JKoNoruyecKass mupaMuga Ouomacchl», «JKolorudeckas mUpamMuaa dHeprum», «OOpa3oBaHue 00JIOTaR,



«IlepBuunast cykueccusi», «BoccraHoBieHHE jeca Iocie MoXapa», «IKOCHCTEMa 03epa», «ATpPOLEHO3Y,
«KpyroBopot BelecTB U IOTOK SHEPTUH B arporeHose, «[Ipumepsr ypOboskocucTem».

ObopynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HAaCEKOMBIX, 4ydejla NTHIl U 3Bepei, repOapuu
KYJIbTYPHBIX U JUKOPACTYUIUX PACTCHU, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcanue ypooIKOCHCTEMBDY.

JlabopaTopuasi paGora «/3ydyeHue pazHOOOpa3Usi MENKHX MOYBEHHBIX UYJIEHHUCTOHOTUX B pa3HBIX
9KOCUCTEMAX».

IKCKypeust «IKCKypcusi B TUIIUYHBIA OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, elIbHHMK, HAa CYXOAOJIbHBIN
WJIUM TOMMEHHBIN JIYT, 03€pO, O0JI0TO)».

IKCKypeust «IKCKYpCUs B arpo3KOCUCTEMY (Ha MOJIe I B TEIUIMYHOE XO035IHICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTema

buocdepa — obmiennianerapHas o0osiouka 3eMiiu, I7i€ CYyHIIeCTBYeT WU CyIllecTBOBajia *U3Hb. Pa3Butue
npencraBicHui o onochepe B Tpyaax J. 3rocca. Yuenue B. U. Bepranckoro o 6mochepe. Obnactu 6uochepbl
u e€ cocraB. JKuBoe BemecTBo Ouochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHust Ouochepsl. OcodeHHOCTH OHOChephl Kak II00ATbHOM SKOCUCTEMBI.
Junamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE LUKIBI (YTiaepoaa,
a3ora). PutmMuuHoCTS siBIEHUI B Onocdepe.

3onanbHOCTh Ouocdepnl. [lonstne o Ouome. OcHOBHbIE OHOMBI CyIIM: TYHOpa, XBOWHBIE Jieca,
CMEIIaHHbIE W IIWPOKOJIMCTBEHHBIE Jieca, CTENH, CABAaHHBI, MYCTHIHU, TPOIUYECKHE JIeCa, BBICOKOTOPBSI.
Knumat, pacTUTENnbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u GyHKIHS )KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIMANa U OMOCHEPHBIX (PYHKITHIA.

JdeMmoHcTpamun

[Toptpetsi: B. U. Bepuaznckuii, 3. 3rocc.

Tabmumsr u cxemel: «['eocdepst 3emnn», «KpyroBopor azora B mpuponae», «KpyroBoport yriepoaa B
npupoje», «KpyroBopot kuciaopoza B mpupoje», «KpyroBopot Boas! B ipupozae», «OCHOBHbIE OMOMBI CYIIN»,
«Knumarnyeckue mosica 3eminn», «TyHmpaw, «Taiiray, «Cmemanubiii sec», «IlIupoKOIHCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «[lycteiasay, « Tponuyeckuii secy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk M OKpYyKalolias cpeaa

DKOJIOTHYECKHEe KpU3HCHI M WX MpUYMHBL. BosneilicTBue uenoBeka Ha Owuocdepy. 3arpssHeHHe
BO3AyIIHOM cpeapl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOJIHOUM cpeabl. OXpaHa BOAHBIX pecypcoB. Paspymienue
noyBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiuMaTa.

AHTpOTIOTEHHOE BO3/JICHCTBME HA PACTUTEIBbHBIA W IKUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO H
KHUBOTHOTO Mupa. OCHOBHbIE IPUHIUIBI OXpaHbl Mpupoabl. KpacHbele kaUrn. Ocobo oxpaHseMble MPUPOIHBIE
tepputopuu (OOIIT). Borannyeckue cajpl ¥ 300JI0THYECKUE TAPKH.

OcCHOBHBIE NPUHLUIBl yYCTOMYMBOIO  pa3BUTHs  4YelOBeYecTBA M Hpupoabl. PamnmoHnambHOE
MPUPOIONOIB30BaHUE U COXpaHEHHE OuoJIornyeckoro pazHooOpazus 3emuu. OOmME 3aKOHOMEPHOCTH
I7100AIbHBIX 3KOJOIHYECKHX KpU3HcOoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEepOSITHBIE MTOCIEICTBUS.

PazBuTne MeETONOB MOHHTOPWHTA pPAa3BUTHS OINACHBIX TEXHOTEHHBIX TmporeccoB. CucmemHuvle
uccredosanusi nepexooa K pecypcocoepezaioujeil U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonozuueckoe
pasHoobpaszue u ouopecypcvl. Hayuonanonvie ungopmayuonnvle cucmemsl, obecneuugaroujue O0OCMyn K
uHgopmayuu no cocmosHuO OmMOeNbHbIX U008 u 3xocucmem. OCHOBbI IKOpeadbuIUMaAyUU Kocucmem U
cnoco608 60pbbBI ¢ buonospedscoeHuAMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «3arpsi3HeHHE aTMOCheEpb», «3arps3HeHue Tuapochepb», «3arps3HeHrue MOYBBI»,
«ITapHuKOBBIH 3P herT», «Oco00 OXpaHsieMble IPUPOIHBIE TEPPUTOPUI», «MOAETH YIPABIIEMOT0 MUPAy.

Ob6opynoBanue: Gororpaduu oXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoit kaurn Poccutickoit @eneparuu,
KpacHoil kuuru pernosa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI
®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHUS 00Yy4alOIUMUCS TPOTPaMM CPEAHETO
o01ero o0pazoBaHMs: JMYHOCTHBIE, METANPEIMETHBIE U ITPEIMETHBIE.



B cTpykType JMYHOCTHBIX PE3yIHTATOB OCBOCHHS MPOTPAMMEI MO OWOJOTHH BBIICTICHBI CIETYIONINE
COCTaBJISIONINE: OCO3HAHHME OOYYAIOUIMMHCS POCCUNUCKON TIpa’kJaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENCNICHUIO, Haiuyue Mmomusayuu K OOyYeHHIO OMOJIOTHH,
yenenanpagienHoe pazeumue BHYTPEHHHX YOEXKJCHUH JUYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAAULUI pa3BUTHS OMOJOTMYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMb OOYUYaIOUIMXCS
PYKOBOJCTBOBATbCS B CBOEH JEATEIIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIMUMH CUCTEME
OMOJIOTHYECKOTO O0pa30BaHUsA, HAIUYUE NPABOCO3HAHUA HKOIOTUYECKON KYIbTYpBI, CHOCOOHOCMU CMABUMb
LEJU ¥ CTPOUTH KU3HECHHBIE TUIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS MPOTPAMMBbl 1O OMOJOTHUU JOCTUTAIOTCA B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHON JEATEIbBHOCTU B COOTBETCTBUM C TPAJULHUOHHBIMH POCCUHUCKHUMH COLIMOKYJIbTYPHBIMH,
HMCTOPUYECKUMHU M JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MPAaBWJIAMH U HOPMaMu
MOBE/JCHUA M CIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHMS, CAaMOBOCHUTAHMS U CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3WLIMUU JUYHOCTH, MATPUOTH3MA U YBAXKEHHUS K 3aKOHY W IMPABOMOPSJIKY, YEIOBEKY TpyAa U
CTapuieMy TOKOJCHHIO, B3aUMHOIO YBa)KEHHUs, OEpPEeKHOTO OTHOLIEHUS K KYJIbTYpHOMY HAclIeOUI0 H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepauun, NpUPOAE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «bHojaorus» JOMKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYarOMMXCSl PYKOBOACTBOBATHCA CPOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JIHYHOCTH,
CUCTEeMON  IIEHHOCTHBIX  OpHUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX YyOEXIEHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIECTBA, PACIIMPEHUE JKU3HEHHOTO OIbITA U OMbITA JACSITEIBHOCTH
B [IPOIIECCE peaTn3ali OCHOBHBIX HANPABIECHUN BOCIIUTATEIbHON ACSITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIUU OOYYaIOIIErocss Kak aKTHMBHOTO M OTBETCTBEHHOTO YJIeHA
POCCHIICKOTO 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM HEATEIBHOCTH TMPU CO3JIAaHUU YYEOHBIX MPOEKTOB, PEIICHHUH
y4eOHBIX U [M03HABATEIbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEISATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHWIO K SIBJICHUSM COBPEMEHHOU JKH3HH H
O0OBACHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JEHCTBHUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIFOJIEH C
pa3HbIMH YOKICHHUSIMHU, KYIbTYPHBIMU IIEHHOCTSIMU M COLUAIBHBIM MOJOXKECHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, IMO3HABATEIBHBIX U
UCCIIEeIOBATENFCKUX 3a/a4, YBXUTEIHHOTO OTHOILIEHUS K MHEHUIO OMIOHEHTOB MPH OOCYXIEHUU CHOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUICKON TpakJaHCKON HWACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapOy, YyBCTBA OTBETCTBEHHOCTH Tiepes PoamHOIM, TOpaoCcTH 3a CBOM Kpail, cBOor0 PoauHy, CBOW SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHANIbLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHE K MPHUPOIHOMY HACIIECIUIO U MAMSATHHUKAM TPHUPOABI, HOCTHXeHUsM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ POCCHICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAHUS
3HaYeHUS OMOJIOTHH B TTO3HAHUH 3aKOHOB MPHUPO/IBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yO0exaEHHOCTh, TOTOBHOCTh K CIIy)KeHHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBE/ICHNUS,

CIIOCOOHOCTH OILIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOIUTENSIM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CeMENHOM )KM3HU B COOTBETCTBUHU C TPAAULIMAIMU Hapo0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUAs ICTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CropTa, Tpy/aa, OOIIECTBEHHBIX OTHOIICHHI;



IMOHUMAaHNE SMOLMOHAIIBHOTO BO3JAEHCTBUS AKUBOW NPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B pPa3HbIX BHMJAX MCKYCCTBA, CTPEMJICHHME IPOSABIATH KadecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuvyeckoro BocHUTAHUS, (OPMUPOBAHMS KYJILTYPbl 310POBbSI M 3MOIHUOHAJIBLHOIO
Os1aromosty4ms:

MOHMMAaHKUE U peaju3alus 3JI0pOBOT0 W 0€30MacHOro odpasa JKU3HH (3A0pPOBOE MUTAHHE, COOJIIO/ICHUE
TUTUEHUYCCKUX TPAaBHJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHSATUU WU OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE UEHHOCTU TPaBUJ HMHAWBUIYATbHOTO M KOJUIEKTUBHOTO O€30MacCHOTO TIOBEJICHUS B
CUTYALUIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHHE IMOCJIEJCTBUI W HENPHUATHS BPEIHBIX MPUBBIUEK (YHOTpPEOJEHUS ajaKoroJisi, HapKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MAaCTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K aKTUBHOM JESATEIbHOCTH TEXHOJIOTUYECKOM M COLIMAIbHONU HANPaBICHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO BBIIIOJIHATh TaKYIO JACSTEIHHOCTD;

UHTEpeC K pa3nuyHbiM cdepaMm mpodeccHOHATbHON NeATENbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu n peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO Ha POTSHKEHUU BCEH )KU3HU;

7) 3KOJIOTrM4eCKOr0 BOCIIMTAHUSA

9KOJIOTHUYECKU I1eJIeco00pa3Hoe OTHOIIEGHHWE K MPUPOJE KaK MCTOYHHKY JKU3HHM Ha 3emiie, OCHOBE €&
CYILIECTBOBAHUS;

MOBBILICHUE YPOBHS IKOJIOTMYECKON KyIbTYpbl: MPHOOPETEHUE OMbITa IUIAHWPOBAHUS TMOCTYNKOB H
OIICHKU WX BO3MOXHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEbL;

OCO3HaHUe T1100aIbHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTei X pelIeHus;

CIIOCOOHOCTH HCIIOJIB30BAaTh NMPUOOPETaeMbIC MIPU M3yYCHUH OWOJIOTUM 3HAHUS M YMEHUS TPU PEIICHUH
mpo0JieM, CBA3aHHBIX C PAlMOHATBHBIM IMPUPOJIONOIL30BaHIEM (COOIOICHIE PABUI MOBEACHHS B MPUPO/IE,
HaIPaBJICHHBIX HA COXPaHEHUE PABHOBECHS B 3KOCHCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEINpUATUE JEUCTBUHM, MNPUHOCAIIMX Bpel OKPYKAIOIIEH MPUPOJHON cpene, yMeHue
MPOTHO3UPOBATh  HEOJArONMPHUATHBIE OKOJOTUYECKHE TOCIEACTBUS  MPEANPUHUMACMBIX JCHUCTBUH U
MpeA0TBpaIaTh UX;

HaJU4YMe PA3BUTOTO HDKOJOTUUYECKOTO MBINUICHUS, JKOJOTUYECKON KYJIbTYphI, OIbITA JEATEIbHOCTH
9KOJIOTUYECKON HAINpaBIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COIIMAIIbHOW TMPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B TIPAKTUYECKOM JEATEIBHOCTH HKOJOTHUECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIIeCTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIMKYJIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YWUTATEIHCKOW KYJIBTYphl KaK CPEACTBA B3aHMMOJICUCTBHUS MEXKIY
JIIOJIBMU U TTIO3HAHUS MUPA;

MMOHUMaHue criennuPuKu OMOJIOTMH KaK HAyKH, OCO3HaHMs €€ posi B (POPMHUPOBAHUU PAIMOHAIHHOTO
HAyYHOTO MBIIUICHHS], CO3JIaHUU IEJOCTHOTO MPEJCTaBICHHUS 00 OKpPYKAIIIeM MHpPE KaKk O EIUHCTBE
MIPUPO/IBI, YEJIOBEKA U 00IIEeCTBA, B TIO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH TPOOJIEM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJIi COBPEMEHHOW ITUBUIIM3AIMH: 00ECTIEYCHUST HOBOTO YPOBHSI
pPa3BUTUS MEIUIIMHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX PEIIaTh PECYPCHBIE TMPOOIEMBI
Pa3BUTHSI YEIIOBEYECTBA, TMOWCKA MYyTEW BHIXOJA M3 TJIOOAIBHBIX JKOJIOTHUECKUX MpoOjeM M oOecredeHus
nepexoja K YCTOWYMBOMY pa3BUTHIO, pPAlMOHAIBHOMY HCIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U
(hOpMHUPOBAHHIO HOBBIX CTAaHIAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYUYEHUU OUOJOTMYECKUX 3HAHWMA B IENSX TMOBBIIMICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOM TPaMOTHOCTH OOYyYarolIuxcs,
dbopMupyeMoii pu N3yueHur OUOJIOTHH;



MOHMMAaHHE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIIONIB30BATh IOJydaeMble 3HAHWSA JUIS aHalIM3a W OOBSICHEHHS SIBICHHH OKPYXKAaIOIIETO MHpa |
MPOUCXOIAMIUX B HEM U3MEHEHUH, YMEHHUE JeJaTh 000CHOBAHHBIE 3aKIIIOUYCHHS Ha OCHOBE HAy4YHBIX (PaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBIO TIOYYSHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJOrMYECKHe 3HAHHS s pelmeHus npobieM B
pEaNTbHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HAaHME IICHHOCTH HAYYHOM  JESATEIBHOCTH, TOTOBHOCTH  OCYLIECTBISTH IMPOEKTHYIO U
MCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHUI0O M CamMOOOPa30BaHUIO, K AaKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMHU ITOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «bHonorusy BKIIOYAIOT: 3HAYUMBbIE IS
(GhOpMHUPOBaHHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIeHaAyIHbIS
MOHATHSI, OTPAKAIOLIUE IEJOCTHOCTh HAay4yHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SIBJICHUE, MPOIECC, CUCTeMa, Hay4dHbIA (akT,
MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEA0BaHNE, Ha0I0IeHNe, U3MEPEHUE, FIKCIIEPUMEHT
U Jpyrue); yHHUBEpCAJIbHBbIC Yy4eOHbIE ACHCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, DPETYJISITUBHEIC),
obOecnieunBaomue (GopmupoBaHue  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLHUAIBHONM  KOMIIETEHILIUU
o0yJaromuxcs;  CIIOCOOHOCTh  OOyYaloONmUXCsl ~ HCIIOJIB30BAaTh ~ OCBOCHHBICE  MEXIHCUIUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAaHUS U YHHUBEpcajbHble YydeOHbIe [EHCTBUS B IIO3HABATEIbHOW U COLHMAIBHON
MPaKTHKE.

B pesynbrare uzydenus OMOJIOTMM HA YPOBHE CpelHEro odiiero odpa3oBaHus y oOydaromierocs OyayT
c(hOpMHUPOBAHBI TIO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIHHBIC
yueOHbIe IeUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbIE YUeOHbIC ACHCTBHS, COBMECTHAS EATEIbHOCTb.

MeramnpeameTHbie pe3ysbTaTbl OCBOCHHS IMPOTPAMMBI CpPEIHEro oO0Iero oOpa30BaHMs JOJKHBI
OTpaXkaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaIM3UPOBATH MTPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CPAaBHEHUS,
Kiaccuukanuu, oO0OOIIEHUs), PACKPBIBATh CMBICI OHMOJOTHYECKUX TMOHATHM (BBIIETSATH MX XapaKTEpPHBIE
MPU3HAKY, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHATUSIMHU );

OTpEeNeATh 1ENN JEeATeTLHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH HX JOCTHXKEHHUS, COOTHOCHUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABJIEHHBIMU LEISIMU;

WCIIOJIh30BaTh OMOJIOTMYECKUE TTOHATHUS 111 OOBsICHEHUS (DAKTOB M SIBJICHUH KHUBOM MPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JEAyKTHBHBbIC, [0 AaHAJOTUHU), BBISBISTH
3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKJIIOUCHHS;

MIPUMEHATh CXEMHO-MO/IEIbHBIE CPEACTBA ISl MPEICTABIEHUS CYIIECTBEHHBIX CBSI3€M U OTHOLIEHUHN B
M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaxX, a TAaK)Ke MPOTUBOPEUYHI pPa3HOTO POJa, BHIIBICHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIAH peEHICHUS TpoOJeMbl ¢ Yy4€TOM aHaIM3a MMEIONIUXCA MaTePHAIbHBIX |
HEMaTepUaIbHBbIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OIIEHUBATh PUCKH
MOCJIE/ICTBUI 1€ATEIbHOCTH;

KOOPJMHHUPOBATh M BBHIMIOJIHATH pabOTy B YCIOBUAX PEATHHOTO, BUPTYAJbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIAJIETh HABBIKAMHU YYEOHO-HCCIEAOBATEIILCKON W MPOEKTHOW NEATeTbHOCTH, HABBIKAMH Pa3peIICHUs
mpo0sieM, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSTEIHHOMY IMOUCKY METOJOB DPELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMUS,;

WCIIOb30BaTh Pa3jIMYHbIE BUAbI ACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIpETaluH,
npeoOpa30BaHMIO U TPUMEHEHHUIO B YIEOHBIX CUTYAIHUsIX, B TOM YMCJIE TIPU CO3/IaHUH YUE€OHBIX M COIMAIbHBIX
MIPOEKTOB;



(bopMHpOBaTh HAYYHBIH THUI MBILIUICHUS, BIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUAMH U
METOJAMHU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33Ja4l B OOpPa30BaTENbHON ACATEIBHOCTH U KU3HEHHBIX
CUTYaLUsAX;

BBISIBIIATh [IPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a7ady, BBIIBUTATh THUIOTE3y €&
pelLeHMs], HaXOAUTh apryMEHThI Ul JOKa3aTeabCTBAa CBOMX YTBEP)KACHUH, 3a1aBaTh HapaMeTpbl U KPUTEPUU
peleHus;

aHAJM3UPOBaTh IOJYYEHHBbIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaTbl, KPUTHUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBII OIBIT;

OCYLIECTBIISATh  IIEJICHANIPABICHHBI TOMCK TMEpPeHoca CpPeACTB W CIOCOOOB  JCMCTBUS B
poeCCUOHATILHYIO CPEeAY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEIACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE HJICH, NIpeJIaraTb OPUrHHAIBHbIC TOAXO0/bI U PEUICHHUs, CTABUTH POOJIEMbI U 3a/1a4H,
JIOIYCKAIOIIUE albTEPHATUBHBIE PEIICHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMauuu (TekcTe ydeOHOro mnocoOusi, Hay4yHO-
MOMYJISIPHOM JTUTEpaType, OWOJIOTHYECKUX CIIOBApsAX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B
WuTepHere), aHaIM3upoBaTh MH(HOPMAIUIO pa3IMYHBIX BUJIOB U ()OPM MPEICTaBIECHUS, KPUTHUECKU OLIEHUBATh
€€ IOCTOBEPHOCTh M HEIPOTUBOPEUNBOCT;

(GbopMyIMpOBaTh 3alpOChl U MPUMEHSTH PA3IUYHbIE METOJbl HPU TOUCKE U 0TOOpe OMOJIOrHMYecKOou
nHpOpMaKY, HEOOXOMMOH IS BBITIOHEHUS YIeOHBIX 3a1a4;

npuodperaTh OIIBIT UCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANbHYIO (OpMY IPEACTaBICHHUs OUOJOrMYecKod HHpOopMau
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYroe);

UCIOJb30BaTh HAy4YHBIN $3bIK B KauecTBE CpEeACTBa NpH pabore ¢ Ouonoruyeckoil uH(popmanuei:
MPUMCHSITh XUMHYECKHE, (U3MUECKHe W MaTeMaTUYeCKUE 3HAKW W CHMBOJBIL, (Gopmyssl, abOpeBHarypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJIETh HABBIKAMH pACIIO3HABAaHWS W 3alIUTHl WHpOpManuu, WHPOPMAIMOHHON OE30MacHOCTH
JIMYHOCTH.

OgJiaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(hepax )KU3HU, aKTUBHO y4aCTBOBATh B AMAJIOTE MIIH JIUCKYCCUHU
[0 CyLIECTBY OOCyXkJIaeMoi TeMbl (yMEHHE 3a7aBaTh BOINPOCHI, BBICKA3bIBATh CYXJIEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TIpEIaraeMoi 3a7a4yi, YIUThIBATh MHTEPECHI M COTIIACOBAHHOCTH TO3UIUI JIPYTUX YIaCTHHKOB
JMajora Wi JUCKYCCHH);

pacrno3HaBaThb HeBepOalbHbIE CpEACTBAa OOUICHHS, [OHMMAaTh 3HAYEHHE COLMUAIbHBIX 3HAKOB,
MPEANOCHIIIOK BO3HUKHOBEHUS! KOH(DIUKTHBIX CUTYyallui, YMETh CMATYaTh KOH(MIMKTHI U BECTH MEPErOBOPHI;

BJIJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHWS W B3aMMOJICHCTBHS, MOHMMAaTh HAMEPEHHS JIPYTUX JIIOJEH,
NPOSIBJIATh YBAXKHUTENbHOE OTHOLIEHHE K COOECeIHUKY U B KOPpPEeKTHOM ¢(opme QopmynupoBaTh CBOU
BO3PaKEHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI J1eSITeJIbHOCTD:

MOHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W WHAMBUIYAIbHOM pPabOTHI MpH pELICHUU
OMOJI0rMYecKOi MpoOIeMbl, 000CHOBBIBAaTh HEOOXOJMMOCTh MIPUMEHEHHSI TPYIIOBBIX (HOPM B3aUMOAEHUCTBUS
IIpU pelIeHny y4eOHO! 3a1a4H;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaX/I0TO WiIeHa KOJUIEKTHBA;

MPUHUMATh [EIH COBMECTHOW MAEATEIbHOCTH, OPTaHW30BBIBATH M KOOPAMHHUPOBATH NEHCTBHS IO €€
JOCTHI)KEHHUIO: COCTABIATh IUIAH JEHCTBUM, pacnpenessTh poju ¢ Y4ETOM MHEHUH yJacCTHHUKOB, 0OCYKAaTh
pe3yNbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KauyeCTBO CBOETO BKJIAJa W KaXJIOr0 YYaCTHHKAa KOMaHAbl B OOIIMH pe3ylbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;



mpenjaraTh HOBBIE MPOEKTHI, OIEHUBATh WJICHU C MO3UIMN HOBU3HBI, OPUTHHAIHHOCTH, MPAKTHUYECKOM
3HAYUMOCTH;

OCYIIECTBISATh TO3UTHBHOE CTPATETMUECKOE MMOBEICHUE B PA3ITUYHBIX CUTYALUSIX, TPOSBISTH TBOPUECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

OBiajieHne YHMBEPCAJIBLHBIMH PEryJisiTUBHBIMY JIeiiCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS JIJIsI BBISIBIICHUS TIPOOJIEM U MIX PEIICHUS B KU3HEHHBIX U Y4EOHBIX
CUTYAIUsX;

BEIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMI IEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOUX JICUCTBUSAX H
MOCTYIKAaX 10 OTHOIICHHUIO K YKUBOM MPUPOJIE, CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYIKAFOIIINX;

CaMOCTOSITENILHO OCYIIECTBIIATh TO3HABATEIBLHYIO JIEATEIBHOCTh, BBIABISATH MPOOJIEMBI, CTaBUTH U
(dbopMyIIpoBaTh COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIbHON JACSITEILHOCTH U )KU3HCHHBIX CUTYaIIUsX;

CaMOCTOSITENTLHO COCTABJIATH IUJIAH PEIICHUSI MPOOJIEMBI C YIETOM MMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHUI;

JlaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

pacIpsaTh paMKH y9eOHOTO0 MPeJAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUT;

JIeNlaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO IMUPOKOW SPYIAWIIMM B Pa3HBIX 00JACTAX 3HAHWH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIESATEIHLHOCTh, OLICHHUBATh COOTBETCTBHE
PE3YIIBTATOB MEIISM;

BIIQJICTh HaBbIKAMH I103HABATEIbHOW pe(IEeKCHH Kak OCO3HAaHWs COBEpIIACMBIX JCHCTBHH U
MBICITUTEIIBHBIX TPOIECCOB, MX PE3YJbTATOB M OCHOBAHHM, MCIIOJB30BATh MPUEMBI PEQIICKCHH JJISl OIICHKH
CHUTYaIlUH, BHIOOPA BEPHOTO PEIICHHSI,

YMETh OIIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 HX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX IPU aHAINU3E PE3YJIbTATOB JCSITCILHOCTH,

3) npuHsATHE Ce0s M APYTrUX:

MPUHUMATD Ce0sl, TOHMUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX TIPH aHAIH3E PE3YJIbTaTOB JCSITCILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKU;

pa3BHUBATh CIIOCOOHOCTH MOHMUMATh MUP C TTO3UIUH JIPYTOr0 YeJIOBEKA.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOSHMs COZEp)KaHUs ydyeOHoro mnpeamera «buosnorus» Ha yriayonéHHOM
YpOBHE OPMEHTHPOBAHBI Ha o0ecrieueHne nNpoPuiibHOro 00ydeHust oOydaromuxcsi 6uogoruu. OHU BKIHOYAOT:
cnenupuyeckue Juisg OMOIOTUN HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI JeHCTBUI IO OCBOEHHIO, HHTEpIPETAIIUN
U TpeoOpa3oBaHUIO 3HAHUM, BHUJIbI JEATEIBHOCTH IO IOJYYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B
pa3UYHBIX y4eOHBIX, a TAK)KE B pealbHBIX KU3HEHHBIX CUTyauusx. [IpeqmeTHble pe3ynbTaThl MPeaCTaBICHbBI
10 TOJaM U3Y4ECHHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorus» B 10 knacce 10MKHBI OTpakaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAaYK, B (HOPMUPOBAHUH
€CTECTBEHHO-HAyUYHOW KapTUHBI MUpPa, B MO3HAHWU 3aKOHOB MPUPOABI U pElIeHHH MpoOIeM paroOHAIBHOTO
MIPUPOIONOIB30BaHUS, O BKJIAJIe POCCUMCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHWH, KOTOpas BKJIIOYAECT: OCHOBOIMOJAraroIue OHoIornyecKue
TEPMUHBI U  TOHATUSA  (KU3Hb, KIJIETKA, OpraHu3M, MeTa0olu3M, TIOMEOCTa3, CaMOperyJssus,
CaMOBOCIIPOM3BEJICHUE, HACIIEACTBEHHOCTh, H3MEHUMBOCTh, POCT U pPa3BUTHE), OHUOJIOTHYECKUE TEOPHU
(xnerounas teopust T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas Teopusi HaciaeACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBuioBa — 0 nieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KYJIbTYPHBIX PACTCHUN),
3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IE€PBOrO IOKOJICHUS, DPACLIEIUIEHUS, YHUCTOTHI TaMeT, HE3aBUCUMOTO
HacnenoBanust I'. MeHzens, TOMOJIOTHUECKUX DPAIOB B HacjieICTBeHHOH u3menunBoctd H. WM. Basuiosa),
MPUHLIMIIBI (KOMITJIEMEHTAPHOCTH );

BJIaJIEHHE OCHOBHBIMU METO/IaMU HAYYHOT'O ITO3HAHMSI, UCTIOIb3YEMbIX B OMOJIOTHUECKUX HUCCIIEA0BAHUIX
KHUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0/IEHUE, SKCTIEPUMEHT);



YMEHHE BBIIEISTH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IIPOKAPHOT U AYKAPUOT, OJHOKJIETOUHBIX
Y MHOTOKJICTOYHBIX OPIaHU3MOB, B TOM YHCIIe OaKTepHil, rpuOOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS
OpPraHOB U CUCTEM OPraHOB PACTEHUI, )KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEAEATEIBHOCTH, IPOTEKAIOIINX B
OpraHu3Max pPacTeHUM, )KUBOTHBIX W UYEJIOBEKa, OMOJIOTHYECKUX IMPOIIECCOB: OOMEHa BEHIeCTB (METa00IM3M),
IpeBpalleHsi dHEPruu, OpOKEHHUs, AaBTOTPOGHOrO0 M TeTepoTPOGHOr0 TUNOB MUTAHHS, (POTOCHHTE3a WU
XEMOCHHTE3a, MUTO03a, Mel03a, TaMeTOreHe3a, SMOpuoreHe3a, NoCTIMOPUOHAIBHOIO Pa3BUTHS, Pa3MHOKEHNUS,
MHJUBUAYAJIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3a), B3aUMOJCICTBUS I€HOB, I€TEPO3UCa, UCKYCCTBEHHOTO
otbopa;

YMEHHUE YCTaHaBJIMBATh B3aMMOCBSI3U MEKIY OPTaHOMIAMH KIIETKH M UX (QYHKIIUSIMH, CTPOCHUEM KJIETOK
pa3HbIX TKaHEH M UX QYHKLUUAMHU, MKy OpraHaMU U CUCTEMaMH OPTaHOB Y PACTEHUH, )KUBOTHBIX M Y€JIOBEKa
U UX QYHKIUSAMH, MEXIY CUCTEMaMU OPTaHOB U MX (YHKIHUSMH, MEXIY dTanamMu oOMEHa BEIIECTB, dTalaMu
KJICTOYHOIO LMKJA M YKM3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMH SMOpPHUOHAIBHOIO pPa3BUTHs, T'€HOTUIIOM U
¢benotunom, penoTunom u GakTopaMmu cCpeabl OOUTaHUS;

YMEHUE BBIABIATH OTJIMYUTENbHbIC NMPU3HAKU KHUBBIX CHCTEM, B TOM YHCIE PACTEHUH, >KUBOTHBIX U
YeJI0BEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME APTyMEHThI, OMOJIOIMYECKYI0 TEPMUHOJIOIMIO U CUMBOJUKY
JUIA JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelaTb OHOJOrMYecKHe 3ajjauyd, BbIIBIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3U  MEXIY
UCCIIETyeMbIMU OHOJIOTMYECKUMHU MPOLECCAMU U SIBJIIEHUSMH, Ji€JaTh BBIBOJBI UM MPOTHO3bI HA OCHOBaHHUH
MIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JITAOOpaTOpHbIE M MpaKTHYecKue palboThl, coONIoAaTh IMpaBuiaa mpu pabore ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE BBIIBUTaTh TMIIOTE3bI, IIPOBEPATh HUX AKCIEPUMEHTAIbHBIMU CpPEACTBAMHU, (POPMYIUpPYS LEIh
HCCIIEI0BaHMsI, aHAJTU3UPOBATh MOJIyYCHHbIE PE3yJIbTAaThl U JA€IaTh BEIBObI;

YMEHHE Yy4acTBOBaTh B YYEOHO-HMCCIEAOBATEIBCKON paboTe M0 OMOJOTHH, IKOJOTHH M MEIUIUHE,
IIPOBOJIMMON Ha 0a3e LIKOJbHBIX HAYyYHBIX OOIIECTB, U MYOJINYHO MPEACTABIATH MOIY4YEHHBIE PE3yJbTaThl Ha
YUEHHYECKUX KOH(PEPEHIIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE aclEeKThl COBPEMEHHBIX MCCIeI0OBaHUN B 00J1aCTH OMOJIOTUH M MEULIMHBI
(KIIOHUMpPOBAaHME, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIpaBICHHOE W3MEHEHHE TI€HOMa U  CO3/aHue
TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BbIOOp Oymymiel npodecCHOHATBHOW ACSITENIBHOCTH B O00JacCTH
OMOJIOTUHU, MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEJIbCKOTO XO3SHCTBA, MHILIEBOW NPOMBIIUIEHHOCTH,
yrayOisTh IO3HABATENbHbIM HHTEPEC, HAIIPaBICHHbBIN HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH NMpodeccuu u
IPOJOIDKEHHE OHOJIOrMYecKoro oOpa30BaHUs B OPraHU3aLMAX CPEIHEro MPO(ecCHOHAIBLHOTO U BBICHIETO
oOpazoBaHusl.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce 10MKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHbl MHUpPA, B II03HAHWM 3aKOHOB NPHUPOABI M PELICHUU
AKOJIOTMUECKUX MPOOJIEM YeIOBEUECTBA, & TAKXKE B PEIIEHUH BOIPOCOB PAallMOHATIEHOTO MPUPOIONOIb30BaHUS,
U B (OPMHUPOBAHUU LIEHHOCTHOTO OTHOIIEHUS K IpPUpPOAE, OOILIECTBY, YEIOBEKY, O BKJAJe POCCHUHCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJleTh CUCTEMOM OMOJIOTMYECKHUX 3HAHHWM, KOTOpas BKIIIOYAET ONpEeNCHHs M NMOHUMaHHe
CYLUIHOCTH OCHOBOIIOJIAaraloNIMX OWOJIOrMYECKUX TEPMHMHOB M TMOHATHH (BHA, 3KocucTema, Ouocdepa),
Ouosiornyeckue Teopuu (3BoirooHHast Teopust Y. /lapBuHa, cCHHTETHYECKas TEOPHUs IBOIONNHN), yueHus (A.
H. CeBepuioBa — 0 myTsax u HampaBieHusx osBoitouuu, B.J. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renernyeckoro paBHoBecust Jlx. Xapau u B. BaitnOepra, 3aponsimeBoro cxoxactsa K. M. bapa), npasuia
(muaumyma 0. JIubOuxa, sKOJIOrMuYecKoil mNHpaMHIibl SHEpruu), runotesbl (rumoreza «mupa PHK» V.
I'unbepra);

yYMEHHE BJa/JeTh OCHOBHBIMH METOJAAMM HAYYHOTO TIO3HAHMSI, HCIOJb3YEeMbIMH B OMOJIOTHMYECKHUX
UCCIIEIOBAaHMUSIX JKUBBIX OOBEKTOB M HKOCHCTEM (ONMHUCAHME, W3MEpPEHHEe, HAOMIOJCHHE, HSKCHEPUMEHT),
Croco0aMy BBISIBJICHUSI U OIIEHKU aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIIEIATH CYLIECTBEHHBbIC IPU3HAKU: BHJIOB, OMOTEOLIEHO30B, 3KOCHUCTEM M OHOChEpHI,
CTaOWIM3UPYIOLIETO, JBIKYLIETO M  Pa3pbIBAIOIIET0 E€CTECTBEHHOIO O0TOOpa, auIonaTpU4YecKoro H
CHUMITaTPUYECKOTO BHJI000pa30BaHUsA, BIUSHUS JBIDKYIIUX CHJI DBOJIOLMM Ha TE€HO(OHA MOMyISALUH,



MPHUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOMTaHWS, YepelOBaHUS HAIPABJICHUN 3BOJIOIUHU, KPYroBOPOTa
BEIIECTB ¥ IMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIY MPOLECCAMU JBOJIONWHU, JBIKYIIUMHU CHIAMHU
aHTPOITOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM H MPHUCIIOCOOJICHUSIMHU K HUIM OPTaHU3MOB;

YMEHHE BBISBJIATH OTIWMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, MPUCIOCOOJIEHHOCTh BUIOB K Cpefe
OoOUTaHWs, AOMOTHYECKMX W OHOTHYECKUX KOMIIOHCHTOB DKOCHUCTEM, B3aMMOCBS3€H OpPraHW3MOB B
COO0O0IIEeCTBAX, AaHTPOIIOTEHHBIX M3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUINE aPTYMEHTBI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHMBOIHUKY
JUIS JTOKa3aTeIbCTBa POJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATHYECKHX TPYII, B3aHUMOCBS3H OPTaHU3MOB H
cpenbl OOWTaHUs, €IUHCTBA YEIOBEYECKHX pac, HEOOXOJMMOCTH COXPaHCHHS MHOTo0Opa3usi BHJIOB H
9KOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHHUS MIPUPOJIBI M YEIOBEUYCCTBA;

YMEHHE peliaTh OWOJOTMYECKUE 3aJaud, BBIBIATH IMPUYUHHO-CICJCTBCHHBIC CBSI3U  MEXIY
UCCIIETyeMbIMU OWOJIOTHYECKUMHU TIPOIIECCAMU M SIBJIICHUSIMHU, NI€JaTh BBIBOJBI M MPOTHO3BI HA OCHOBAaHUU
MOJTyYCHHBIX PE3YJIbTaTOB;

YMEHHE BBITIONHATh Ja0OpaTOpHBIE M TMPAKTUYECKHE padOThI, COONMIOIATh TpaBWia Hpu padboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, TPOBEPITh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMU, (HOPMYIHPYS IENb
UCCIICIOBaHMSI, aHATU3UPOBAThH MOJIyYCHHBIC PE3YJIbTAThI U JI€TaTh BHIBO/IbI;

YMEHHE Yy4acTBOBAaTh B Y4YEOHO-HMCCIEAOBATEIbCKON paboTe Mo OMOJOTHHU, IKOJIOTHH M MEIUIIUHE,
MPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, U MyOJIMYHO MPEACTABIATH MOJTYYCHHBIC PE3yNIbTaThl Ha
YYICHUYCCKUX KOH(PECPEHIUSX;

YMEHHUE OIICHUBATh TUIOTE3bl U TEOPUH O MPOUCXOXKICHHUU JKU3HHU, YEIIOBEKA W YEJIOBEYECKUX pac, O
MPUYMHAX, TTOCIEACTBHAIX U CIIOCO0aX MPEOTBPAIICHHUS TTI00ATBLHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIA BHIOOp Oyayiieil mpodecCHOHANIBHON NesSTEIbHOCTH B O0JIACTH
OMOJIOTHH, JKOJIOTUH, MPHUPOAOINOIB30BAHUS, MEIUIUHBI, OWOTEXHOJOTHH, TICUXOJOTHH, BETCPUHAPHH,
CEIILCKOTO XO3SICTBA, MUIICBON MPOMBINUICHHOCTH, YIITYOJISTh MMO3HABATEIbHBIA HHTEPEC, HAIIPABICHHBIN Ha
OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH mpodeccHr H TPONOJDKCHHE OWOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHU3aIMsIX CPEAHEr0 MPOPECCHOHAIBHOTO H BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmnuectBo
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMBbl
4acoB
1 buonorus xak Hayka 1
2 JKuBbIC CHCTEMBI M X U3Y4YEHHUE 2
3 buonorus kinetku 2
4 XuMHUYECKasi OpraHU3aIHsI KICTKH 10
5 Crpoenne U QyHKIIUH KICTKH 8
6 OOMeH BelecTB U NPEeBpaICHUE YHEPTUU B KJIETKE 9
7 Hacnencreennas nHbopmaus u peanu3aiys e€ B KIETKe 9
8 JKu3HEHHBIN LUK KISTKU 6
9 Crpoenne U pyHKIIUH OpPraHU3MOB 17
10 Pa3zMHOXeHUE 1 pa3BUTHE OPTraHU3MOB 8
11 ['eHeTHKA — HayKa O HACJICICTBEHHOCTH U M3MEHYMBOCTH OPTaHU3MOB 2
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6
14 I'eneruka yenoBeka 3
15 Cenexkuusi OpraHu3MOB 4
16 buorexHonorus u cuHTETHYECKAsE OMOJIOTHS 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KUIIACC
N HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI KosauuectBo
4acoB
1 3apokJieHUE U pa3BUTHE IBOJIOLMOHHBIX MPEACTaBIEHUI B OMOIOTHN 4
2 MuKpo3BOIIOLMSA U €€ PE3YIbTaThI 14
3 Maxkpo3BOTIOIHUS U €€ Pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMiie 15
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTeHES 10
5 DKoJorus — HayKa 0 B3aHMOOTHOMICHHAX OPraHN3MOB 1 Ha/IOPraHH3MEHHEIX CHCTEM 3
C OKpY>Karollei cpeaoi
7 OpraHu3Mmsl U cpefia 00uTaHus 9
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9
9 DKOJI0THUs COOOIIECTB. DKOJIOTUYECKUE CHCTEMBbI 12
10 buocdepa — riobanbHas SKocucTEMa 6
11 UYemoBek U OKpYyKaroIas cpeja 6
12 PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99
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