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OEJAEPAJIBHASA PABOYASA ITPOIT'PAMMA YYEBHOI'O ITPEIMETA
«BHOJIOI'USD» (yriy0/1eHHBbIN YPOBEHb)

MHOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebnomy mipeamety "buonorus" (manee - Guosiorus) Ha
yYpOBHE cpeHero ob1iero oopasoBanus pazpaboraHa Ha ocHOBe DeepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
dI'OC COO, Konnenuuu mnpenojiapanus yueoHoro npeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (enepaabHoil paboueid mporpaMMbl BOCIIUTAHMUS.

VYueonsiii npeamet «buosorus» yriayonénnoro ypoBHs uzydenus (10-11
KJIACChI) SIBJIIETCA OJTHUM M3 KOMIIOHEHTOB IIPeIMETHOM 00actu « EcTecTBEHHO-
HayuHble mpenMetb». CormacHo mnonoxeHusMm OPI'OC COO mnpodunbHbIe
y4eOHbIE TIPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBIISIFOTCSI CIIOCOOOM
muddepennanuu 00ydeHUsT Ha YPOBHE CpeHEro ooOiiero oOpa3oBaHUS U
MPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEKy OCHOBHBIM OOIIWM, CPEAHUM
0o0IKUM, CpeIHUM NTpPOo(eCcCHOHATBLHBIM U BBICIIUM oOOpa3oBaHueM. B To ke
BpeMsl Kbl M3 3TUX Y4€OHBIX MPEIMETOB JOJKEH OBITh OPUEHTUPOBAH HA
IPUOPUTETHOE pellieHne 00pa30BaTENIbHBIX, BOCIUTATEILHBIX U Pa3BUBAIOIIUX
3a/1ay, CBSI3aHHBIX C MPOPOPUEHTALMEH OO0YYAIOIIUXCS M CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00J1acTH HayYHOTO 3HAHUs, CBA3aHHOIO C OMOJOrueH,
MEAUIUHON, SKOJIOTHEN, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yuebHOMY mpenmetry "buonorus” ga€t mpeacTtaBieHHE O
IeIu W 3a7a4ax u3ydeHus yueOHoro npeamera «buonorus» Ha yrayOonéHHOM
YpOBHE, onpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COEep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3fesiaM U TeMaM, paclpeleseHHe IO Kiaccam,
PEKOMEHIyeT IMOCIEeI0BAaTEIbHOCTh M3YUYEHHsI Y4eOHOTO Marepuana ¢ y4EToM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH y4eOHOTO Tpollecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o OuoJIOTHH
peann30BaH MPUHIIMIT MPEEMCTBEHHOCTU C WM3YyYEHUEM OHMOJIOTUHM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Onarogaps dYemMy MpOCMaTpUBAaeTCs
HaIMpaBJICHHOCTh HA TMOCJEAYIONee pa3BUTHE OWOJOTHYECKUX 3HAHUH,
OPHEHTHUPOBAHHBIX HAa (POPMHUPOBAHNE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHUS], TIPEJICTABIEHUNA O 3710pOBOM 0oOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpex)HOro OTHOIICHUS K OKpYKawlled mnpupoaHoil cpeae. B
nporpaMme Mo OMOJIOTHUM TaKKe MOKAa3aHbl BO3MOXKHOCTH y4e€OHOTO IMpeaMeTa
«buonorus» B peamuzauuu TpeboBanuit PI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M MPEAMETHBIM pe3ysibTaTaM OOy4YeHUs U B
(GbOpMHpPOBAaHWK OCHOBHBIX BHJOB Yy4€OHO-TMIO3HABATEIBHOU JEATEIbHOCTH



oOy4Jaronuxcsi Mo OCBOCHUIO COJEpKaHUsSI OMOJIOrMYECKOro 0Opa3oBaHUsSI Ha
YPOBHE CpeAHEro o01Iero o0pa3oBaHusl.

VYuebnsiii npeaMeT «buonorus» Ha ypOBHE CPEIHETO 0011IeT0 00pa30BaHUS
3aBepuIaeT OHOJIOTHUYECKOEe O0pa3oBaHHWE B MIKOJIE W OPUEHTUPOBAH Ha
pacuipeHue 1 yriayOieHrue 3HaHuM 00y4aroluXxcsi O )KUBOU MPUPOJIE, OCHOBAX
MOJIEKYJIIPHON M KJIETOYHOW OMOJIOTHU, SMOPUOJIOTUH U OWMOJIOTHH Pa3BUTHS,
IE€HETHKHU, CEIEKINN, OMOTEXHOJIOTHH, S3BOJTIOLUOHHOIO YYEHUS U DKOJIOTUH.

Nzyuenne yuebHOro mpenmera «buonorus» Ha yriyOJeHHOM YpOBHE
OpUEHTHPOBAHO Ha MOATOTOBKY OOYyYaroUIMXCsl K MOCIEAYIONIEMY MOJYyYEHHIO
OMOJOrMYecKoro o0pa3oBaHHMA B By3aX M OpPraHM3alUsIX CpPETHETO
npogeccuoHanbHOr0 00pa3oBaHusa. (OCHOBY €ro COIEpX aHUs COCTaBIsET
cucteMa OMOJOTMYECKUX 3HAHUH, MMOTYYEHHBIX IPU U3YYEHUH 00YyYarOIUMHUCS
COOTBETCTBYIOIIMX CUCTEMAaTHUYECKUX Pa3/eJIOB OMOJIOTMU Ha YPOBHE OCHOBHOTO
oOmero obpaszoBanus, B 10—11 kmaccax 3Tv 3HaHMS MOJTy4yaroT pa3BuTHe. Tak,
paciiipeHsl U YIriIyOJieHbl OMOJOTMYECKHE 3HAHUS O PACTEHUSAX, KUBOTHBIX,
rpubax, OaKkTepusix, OpPraHU3ME 4YeJIOBEKa, OOIMIMX 3aKOHOMEPHOCTSAX >KU3HHU,
JOTOJTHUTENBHO BKIIOYEHBI OHOJIOTUYECKHE CBEACHHUS MPUKIATHOTO U
MTOMCKOBOT'O XapakTepa, KOTOPbIe MOXHO HMCIOJIb30BaTh KaK OPUEHTHUPHI IS
nocieayrouiero  BbiOopa mpodeccun. Bo3mokHa < Takke — MHTErpanus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSMH, IOITYYECHHBIMU
00y4aronIMMUCS TPU U3y4YE€HUU (DPU3UKH, XUMUH, TeOorpapuu 1 MaTEMaTHKHU.

Crpyktypa mporpaMmbl no ydeOHOMY mpeamery "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M SBOJIOUMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CorylacHO MM, H3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS
KUBBIX CUCTEM Pa3HOT0 YPOBHSI OpPraHU3alMH, 3BOJIIOLMY OPraHUYEeCKOr0 MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOro pa3HooOpas3usi muiaHerbl. Tak, B 10
KJIACCE€ M3Y4yaloTCsl OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOM  OWOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTHH PA3BUTHS, TEHETUKH U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTHUH, AaKTyaJM3UPYIOTCSl 3HAHUS OOy4aroluxcsl 10
OoTaHMKe, 300JI0TUH, aHATOMUHU, (pu3uoioruu yenoseka. B 11 kiacce nuzyqarorcs
ABOJIIOIIMOHHOE YUYE€HHE, OCHOBBI 3KOJIOTUH U yueHHe o bnocdepe.

VyeoOusiii mnpenmer «buonorus» Tpu3BaH  00ECHEUUTh OCBOCHHE
oOy4aromuMucss OUOJIOTUYECKUX TEOPHUM M 3aKOHOB, WAEH, NMPUHIUIIOB U
IpaBuJj, JEXKalluX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOT00Opa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
NOMyJISIUU, OUOIIEH03a, SKOCUCTEMbI, O BBIJIAIOIIMUXCS HAYYHBIX JTOCTUKEHUSX,
COBPEMEHHBIX  MCCJIEIOBAaHUAX B  OHOJIOTMM, NPUKIAAHBIX  aCHEKTax
Ouonoruueckux 3HaHMWA. J[Isg pa3sBuTHS U TWOAAEpKAHUA ~ MHTEpeca



oOyuaromuxcst K OM0JIOruy HapsAy CO 3HaUUTEIbHBIM O0BEMOM TEOPETUUECKOTO
MmaTepuaiga B COAEpPXKAHUM MPOrpaMMbl IO OHOJOTMU MPETYCMOTPEHO
3HAaKOMCTBO C HCTOpPHEHM CTAaHOBJCHHUS M Pa3BUTHs TOW WJIM HMHON oOnacTu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE
BaXHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yyenus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM YpOBHE
— OBJaJeHHE OOYYarOIMIMMHCA 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM
OpraHu3allid >KUBBIX CHCTEM PAa3HOIO paHra W NPUOOPETEHHE YMEHHI
HCIIOJIb30BAaTh 3TH 3HAHUS B POPMUPOBAHUU UHTEPECA K ONPEACIEHHON 00IaCTH
npo(heCCUOHATIBHON JAESITENbHOCTH, CBSI3aHHOM ¢ OWONOruen, wim K BbeIOOpY
y4eOHOro 3aBeIeHUs )i IPOJOJKEHHSI OMOJIOTHYECKOTO 00pa30BaHU.

JlocTkeHne uenu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
yIiyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEHIEHUEM CIEIYIOLIUX 3a]a4:

OCBOEHHUE 00YYAIOIIUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPUSAX, KOHUENIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TPAaBUJIAX, COCTABILIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAapTHHY
MHpaA; O CTPOCHHHM, MHOTOOOpa3Mu M OCOOCHHOCTAX OMOJIOTMYECKUX CHUCTEM
(kneTka, opraHusM, OMYJISAIMs, BUI, OUOreoreHo3, ouocdepa); 0 BbIIAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYarolMXCS C METOJaMH IO3HAHUS >KUBOM MPHUPOJBI:
MCCJIEI0BATEIbCKUMU  METOJAaMH  OHOJIOTMYECKUX HayK (MOJIEKYJIAPHON U
KJIETOYHOU OuoJIoruu, 3MOpPUOJIOTMM W OWOJOTMM pPa3BUTHS, T€HETUKH U
CEeJIeKUIMU, OHOTEXHOJOTMM W CHUHTETUYECKOW OHOJIOTUH, TNaJIEOHTOJOTUH,
HKOJIOTMH); METOJAaMHU  CaMOCTOSITEIbHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCJIeIOBaHU B JabopaTtopun W B mpupojae (HaOMOACHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIbHO HAaXOAWTh,
aHAJIM3UPOBATh U HUCIOJIb30BATh OMOJOTHYECKYIO MH(OPMAIIHIO; TOIb30BaTHCS
OMOJOrMYeCKON TEPMHHOJIOTHEH M CUMBOJHUKOM; yCTaHABIUBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM M COLMAIbHO-3KOHOMHUYECKUMU M HSKOJIOTHMYECKUMU
npoOiieMaMu 4YeJI0BeuecTBa; OLEHUBATH MOCIEACTBUS CBOEH NEATEILHOCTH MO
OTHOIIICHUIO K OKpY’Karolled MpUPOTHON cpelie, COOCTBEHHOMY 3J0pPOBBIO U
3II0POBBIO  OKPYXKAIOIIUX JIIOJICH; OOOCHOBBIBATH U  COOMIOJATH  MEPHI
npodunakTuky HHPEKIUOHHBIX 3a00JI€BaHN, TIPAaBUJIa IOBEJCHUS B IPUPOJIE U
oOecrieueHHUss  O€30MACHOCTH  COOCTBEHHOM  JKU3HEAEATEIBHOCTH B
Ype3BbIYANHBIX  CUTyalUsIX MPUPOJHOIO M TEXHOTEHHOIO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAYUHBIE OTKPBITHUS B 00J1aCTH OMOJIOTUY;



pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW B TMpollecce 3HAKOMCTBA C BBIAAIOUIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCIIEIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMbIMHU €10 MPOOIeMaMH,
METOA0JIOTuEN OHOJIOTNYECKOTO HCCJIEI0BAHMS, POBECHHUS
AKCIIEPUMEHTAJLHBIX  HCCIEAOBaHWM, pelieHuss OMOJIOTMYECKHX  3ajad,
MOJIETUPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y 00YYaIOIMIUXCs IIEHHOCTHOTO OTHOIICHUS K KMUBOW MPHUPOJIE
B IEIOM M K OTACIbHBIM €€ o0ObeKTaM u sBJICHUSIM; (OPMUPOBAHHE
HKOJIOTMYECKOM, TEHETHUECKOH TPAMOTHOCTH, OOIIEH KyIbTypbl MOBEICHUS B
OpUPOJIE; UHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuodpereHre OOydYaloIMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
MIPUPOJONOIb30BAHUN (COOIOIEHNE MPABHII MOBEACHUS B MPUPOJE, OXPAHbI
BHUJIOB, JKOCHCTEM, OuOc]ephl), COXpaAaHEHHH COOCTBEHHOTO 370pOBBS U
3JI0pOBBS OKPY’KAIOLIUX JIt0AeH (CoOI01eH!s Mep PO UIaKTUKU 3a001€BaHHH,
oOecrnieueHrne 0€30MacHOCTH KM3HEAEATEIbHOCTU B UPE3BbIUAHBIX CUTYalUAX
OPUPOJHOTO W TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHME yCIOBHA i1 OCO3HAHHOIO BbIOOpa  00yYarolMMHUCH
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPACKTOpUH, CITIOCOOCTBYIOIICH
nocueayouemMy npodhecCHOHaTLHOMY CAMOONPEIEIIEHNI0, B COOTBETCTBUH C
WHAVBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHoHa.

OO611ee uKciio YacoB, OTBEACHHBIX HAa M3yUYE€HHE OMOJIOTUHN HA YIITYyOJIeHHOM
YpOBHE CpeIHETo 001Iero oopazoBanus, coctaiseT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezieno).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB OOYUCHHUS OMOJIOTHH
OCYUIECTBJISIETCS C YYETOM CrienM(UKU €ro COAep>KaHus U HAIpPaBICHHOCTH Ha
IPOJOJDKEHUE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHM3alUsAX CpPEIHEro
po(hecCHOHABHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNbHBIM  YCIIOBHEM MpPH OOy4YeHHHM OHOJIOTMH Ha YriyOJIEHHOM
YpOBHE SIBJISIETCSI MIPOBEJICHUE JTAOOPATOPHBIX U MpakTHueckux padbor. Takxke
ydyacTHe  OOydYalImUXCsi B  BBIOJIHCHUM  TMPOCKTHBIX W ydeOHO-
UCCJIeIOBATENLCKUX pabdOT, TeMaTHKa KOTOPBIX OINpEIENSIeTCs] y4YUTeleM Ha
OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHHUUYECKUX PECYpcOB U  MECTHBIX
IIPUPOJIHBIX YCIOBUM.



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Copnepxanue mporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY
rocyJiapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3ButTusi Ouosioruu. buonornueckue HaykKu U U3y4yaeMble UMU TPOOJIEMBI.
DyHIaMEHTAIIbHBIC, TMPUKJIAIHBIE W TOUCKOBBIC HAyYHBIE MCCICIOBAHUSA B
OMOJIOTHUH.

3HaueHue Ouosoruu B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
HaydyHOU KapTuHbl Mupa. lIpodeccun, cBsizaHHbie ¢ Ouosoruei. 3HaueHUE
OMOJIOTUU B TPAKTHUUYECKOM JEATCIIBHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
XO3SIMCTBE, TPOMBIIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun,
V. T'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. [1aBnos, 1. 1. Meunukos, H.
U. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuiel u cxeMbl: «CBsi3b OMOJIOTHM C JPYyrUMH HaykamMu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3YyY€HHUE

XuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOMCTBa >KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, JIHUCKPETHOCTh M IEJOCTHOCTb,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3aLNs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KHUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMH,
TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJIAUUOHHO-BUIOBOM,  SKOCUCTEMHBIN
(buoreonenotTnueckuit), ouochepusiit. Ilpoueccrl, mpoucxoasue B >KUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU KUBOTO. JKU3Hb Kak (hopma CyIecTBOBAHHMS
Marepur. Hayku, wu3ydarmoume KUBbIE CHCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHu3alvu.

N3ydenue xkuBbIx cucteM. MeTo bl Ononornyeckoit Hayku. HaGmronenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTH3alIMs, MeTaaHau3. [lonarue o 3aBucumoit
Y He3aBHUCUMOM mnepemeHHOM. IlnmanmpoBanme skcnepumenTta. [locranoBka u
npoBepka runore3. Hynesas runoresa. [lonstue BEIOOPKH U €€ T0CTOBEPHOCTb.
Pa3bpoc B Ouonornuyeckux naHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX



pe3yapTaroB. [IpHunMHBI HCKa)KEHHS PE3YNbTATOB JKcnepuMeHTta. l[loHsTue
CTaTUCTUYECKOTO TECTA.

JemoHCcTpanumn

Tabmuelr 1 cxembl: «OCHOBHBIE TPHU3HAKHU JKU3HWY», «bHomornueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHU3alMHU KUBOU
npupob», «CTpoeHuEe KMUBOTHOM KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusMay, «buoreomnenos», «buochepay, «MeTosl
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

OGopynoBanue: JabopaTopHoe  oOOpydOBaHUE JJisI  MPOBEICHUS
HAOJIIOICHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHUE pPa3TUYHBIX METOJIOB IMpHU
M3YUYCHUH KUBBIX CUCTEMY.

Tema 3. buosiorust KjieTku

Knerka — cTpykrypHO-QyHKIMOHANbHAS eAUHUIIA >KuBOro. Kcropus
oTkpbiTUs KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopust (T.
[IBann, M. Ineiinen, P. BupxoB). OcCHOBHBIE MOJIOXKEHHUS COBPEMEHHOM
KJIETOYHOM TEOPHH.

Metoapl  MOJEKYJISIPHOW U KIETOYHOM OWOJOTHMU: MHUKPOCKOMUS,
xpoMmarorpadus, dIeKTpodope3, METOJ MEUYCHBIX aTOMOB, TUddepeHIraibHoe
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHUE KIETOK. M3yuenue QuxcuposarHvlx
K1emokK. DNEeKTPOHHas Mukpockonus. Kougokanvnas mukpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabnuubl 1 cxeMbl: «CBETOBOM MUKPOCKOI, « DIIEKTPOHHBIN MUKPOCKOIT,
«Mctopust pa3BUTHS METOJOB MUKPOCKOTIUN.

O6opynoBanue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue METOMOB KJIETOYHOW OWOIOTHH
(xpomartorpadus, saektpodopes, auddepeHmaIbHOe LHEHTPUPYTUPOBAHHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U yJIBTPAMHUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOPHUTENS, peareHTa, y4acTHE B CTPYKTYpUPOBAHUU
KJIETKH, TeTUIOPETyIAlri. MUHEepaibHbIE BEIECTBA KIETKU, UX OMOJIOTHUYeCcKast
poJib. PoJIb KATHOHOB M AaHUOHOB B KJIETKE.



Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPyKTypbl OEJIKOBOM  MOJEKYJIBI.
IlepBuunas cTpykTypa Oeika, HENTUAHAS CBsI3b. BTopuyHas, TpeTUYHas,
yeTBEepTUYHAS CTPYKTyphl. JleHaTtyparus. CBoiictBa 6enkoB. Knaccudukarms
0enkoB. buonornueckue pyHKumuu 0€IKoB. [lpuonsi.

YrneBoael.  MoHOcaxapuabl,  AuUcCaxapuabl,  OJHrocaxapuabl U
noymcaxapuapl. OOmui TIaH CTpoeHUus W (U3UKO-XMMHYECKHE CBOMCTBA
yraeBo10B. buonornyeckue GyHKIMH YTIEBOIOB.

Jluupel.  TmapodunsHO-THIpPOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasl, Gochomunuabl, BOCKHU, crepouibl. buonornueckue
byakuuu aunuaoB. OO01Me cBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTB K CaMO3aMbIKaHUIO, TOJTYTPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. Ctpoenne HyKIE€MHOBBIX KHUCIOT.
Hyxneorunsl. [Ipuniun kommiementapHoctu. [Ipasuiio Yapradgda. Ctpykrypa
JIHK — nBoitHas ciupans. MectoHaxoxaeHue u ouonornueckue pynkunu JJHK.
Bunpsl PHK. ®yukuuu PHK B kiieTke.

Ctpoenue monekysbsl AT®. Makpoaprudeckue cBsa3u B MoJiekyie ATO.
buonornueckue pynkuuu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X PYHKIIUU
B Kietke. /[pyeue wnykneosuompugocamer (HT®D). CexBenupoBanue JHK.
Memoovbl eenomMuKu, mpaHCKpunmoMuKku, NPOmeoMuKuU.

CrpykTypHas  Ouonorusi:  OMOXMMHYECKME U OWodu3nyeckue
UCCJIEIOBaHMSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypol u QyHKYyuii OUOMONEKYT U UX KOMNJIEKCO8.
Komnviomepuwiii  ouzatin  u  opeanuueckutl cummes OUOMONEKY U  UX
HeNnpupoOHbIX AHANO208.

JdemoHcTpanuu

[Toptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnipeneneHne XMMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupone», «PacnpeneineHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuiel u cxemsl: «llepuoanueckas TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJIbI», «BemiecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYIb», «CTpoeHHE MOJIEKYI
yriieBoioB», «CTpoeHUE MOJIeKYsl JUNUAOBY», «HYyKIE€HHOBBIE KHUCIOTHIY,
«Ctpoenue Mosiekysbl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHHUE.

JlaGopaTtopnassi pabdora «OOHapyxeHHE OCJIKOB C  ITOMOIIBIO
Ka4E€CTBEHHBIX PEAKLIAI.



JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue U pyHKIHMH KICTKH

Tunel KJIETOK: 3yKapuOTHYeCcKas M Mpokapuotruyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIIETKHU.

Crtpoenue mpokapuoTHdyecKol KieTku. KieTouHas creHka OakTtepuil u
apxeil.  OcoOeHHOCTH  CTpoeHHs  rerepoTpodHoil U aBTOTpOdHOM
MPOKAPHOTUYECKHUX KIETOK. MEeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Ctpoenue u (YHKIIMOHUPOBAHUE  DYKAPUOTUYECKOW  KIIETKH.
[InazmaTnueckass MemOpaHa (rutasmanemma). CTpykTypa IIa3MaTHUYECKOM
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MEMOpaHy: TaCCUBHBIN
(muddy3usa, obneruénnas audQysus), akTUBHbIA (MEPBUYHBIA U BTOPHYHBIN
akTUBHBIA TpaHcnopt). [loaynponunaemocts MeMOpansl. PaGorta HaTpuii-
KaJMEeBOr0 Hacoca. DHAOLUUTO3: MMHOLUTO3, (harounTo3. Dx3o1uTo3. Kinerounas
creHka. CTpyKTypa U (yHKIIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

[urorutazma.  [lurozons.  Ilutockener.  JIBWKEHHWE  IUTOILIA3MBL.
Opranougsl KJIETKH. OpHomeMOpaHHbIE OpraHOMIbI KJIETKH:
sHpomnazmaruueckas cetb (IIIC), anmapat ["'osbkH, TM30COMBI, X CTPOEHUE
u GyHKIUU. B3anuMocBsA3b OJHOMEMOpPAHHBIX OpraHouJI0B KieTku. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpasnenus 6enxos 6 IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpaHyssipHbIii)
AHAOIUIA3MAaTHYECKUil peTukyiayMm. CexkpeTropHas QyHKus annapara [ oJbIxu.
Moouguxayus 6enkos 6 annapame I onvoocu. Copmuposra 6enxos 6 annapame
Tonvoorcu. TpaHCTIOPT BeIIeCTB B KJIETKE. Bakyoin pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWJBl  KJIETKUA: MMTOXOHJIPUM, TUIACTHUJIBI.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenre v GyHKIIMH MATOXOHPHMA U TIACTHU.
[lepBuuHble, BTOpPUYHBIE M CJIOXKHBIE IUIACTUABI (POTOCHHTE3UPYIOIINX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICMKOIUIACTHI BHICHINX PACTCHUMU.

HememOpanubie opranonabl kjaeTku CTpoeHue u GyHKIUA HEMEMOPAHHBIX
OpraHoMsioB  KieTku.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmol.
MuxkpodunaMeHTsl. AkmuHosbie Mukpoguiamenmsi. MBIIIEUHBIE KIETKH.
Axmunosble KomMnonenmsl HembluleuHvlx Kiemox. MukpotrpyOouku. KinetouHnsrii
neHtp. CTpoeHHe W JBWKEHUE JKTYTHKOB M pecHUYeK. MUKpoTpyOOuKH
nutomiasmel. Llentpuons. berku, accoyuuposannvle ¢ mMukpogpuiamenmamu u
muxpompyboukamu. MomopHhvie benxu.



SAnpo. OGonouka sipa, XpOMaTHH, KApUOTUIa3Ma, SJIPBIIIKH, UX CTPOCHHUE U
byakuuu. SnepHbiid OenkoBBIM MaTpukc. [IpocTpaHCTBEHHOE pacmooKeHue
XpoMocoM B uHTep(asHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTWHA — THUCTOHBI. /JJunamuxa s0epHot ob6onouxku 6 mumosze. Aoephbiil
MPaAHCHOPM.

Knerounble BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA  KJIETOK
AYKapHuoT (PaCTUTEIbHOM, >)KUBOTHOM, TPUOHO).

JemoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmumpl u cxemsl: «CTpoeHHE PYKapUOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM  KIeTKW», «CTpoeHHEe pPACTUTENBHOM KIETKW», «CTpoeHue
MHTOXOHAPUMNY, «Anpo», «CTpoeHne NPOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PaCTUTENIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl 0aKTepualbHbIX KIETOK.

JladoparopHasi pabGora «l3ydyeHune CTpPOEHMS KIETOK pPa3IudHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopHas pabdora «lccnemoanue miuazmMonmu3a U JEIUIa3MOJIA3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora «l3yueHne [BWKEHUS [UTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMWIIALIMS U JIUCCUMIIALIMS — JIBE CTOPOHBI MeTaboiu3Mma. THIibl
oOMeHa BeIIECTB: aBTOTPOGMHBIN U TeTepoTpodHBIM. YdacThe KuUcIopoia B
OOMEHHBIX Ipolieccax. DHEPreTHueckoe obecreueHne KIETKU: MpeBpalleHue
AT® B o00MmeHHBIX mnponeccax. {OEepMEHTATHBHBIM XapakTep peakiui
KJIETOYHOTrO MeTabonu3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA M MEXaHU3M
neiictBus.  Kodepmentsl. Otiauuus  (QEepMEHTOB OT  HEOPTraHUYECKHX
KaTaJau3aTopoB. benku-akTuBaTOphl W OENKU-UHTHOUTOPHI. 3aBUCUMOCTD
CKOpOCTH (DEPMEHTATUBHBIX PEAKITHI OT Pa3INIHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIeTKe. {DOTOCUHTES.
AHOKcuceHHbIll U oKcuceHHblll pomocunmes y baxmeputi. Ceemocobuparoujue
nueMeHmbl U NUSMEHMbL PeaKyYuoHH020 yenmpa. Posb XJIOpOIIaCTOB B IPOLECCE
dotocunTe3a. CBeroBas u TemMHOBas ¢aszbl. Pomoovixanue, Cz., Cs. u CAM-
munvl omocunmesa. IIpogykTUBHOCTh (poTocuHTE3a. BnusiHue paznmuyHbIxX
(bakTOpOB Ha CKOPOCTH (POTOCHUHTE3A. 3HAUEHUE (POTOCHUHTE3A.



XeMOCHHTES. Pa3nooOpa3ue OpraHU3MOB-XEMOCHHTCTHKOB:
HUTPUPUITUPYIOIIHE OaKTEPHH, JKeJIe300aKTepuH, cepoOaKTeprn, BOIOPOIHBIC
OaxTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Buasr Opokenus. [IpomykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YCIOBEKOM. AHA’pOOHBIC MHUKPOOPTaHU3MBI KaK OOBCKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHBIe OpPTaHU3MBI. Orarbl JSHEPrETUYECKOTO oOMeHa.
[TogroroButenbHbI  ATan. [7WMKOIU3 — OECKUCIOPOIHOE PACIICTUICHUE
TJIFOKO3BI.

buonornueckoe oKHCI€HUE, WM KIETOYHOE JbIXaHUE. Poib MUTOXOHIpUIA
B Ipolleccax OMOJIOTMYECKOro  OkucieHusa. llukimueckwe  peakiuu.
OxkucnutensHoe (ochopuniupoBanue. IHuepeus MeMOPAHHO20 2padueHma
npomonos. Cunmes AT®.: paboma npomonnoi ATD-cunmasvl. [IpeumyiecTra
a’poOHOr0 MyTH OOMEHa BEHIECTB Iepea  aHadpoOHBIM. DPGHEKTUBHOCTD
HHEPreTUUECKOro oOMeHa.

JeMoHcTpanumn

[Hoprpetsr: Jx. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmumer u cxeMbl:  «@DOTOCHHTE3», «DHEPTETHUCCKUH OOMEHY,
«buocuntes 6enkay, «CtpoeHue GpepMeHTa», «XEeMOCHHTE3).

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyAOBaHKE JJIsl IPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass padora «l3yueHHe KaTAIMTUYECKOM aAKTUBHOCTHU
(dbepMeHTOB (Ha IpPUMEPE aMIIIa3bl UM KaTajasbl)y.

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOTO paCHICIIIICHUS
MEePOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHHE TIpolleccoB (POTOCHHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MMPOIECCOB OPOKECHUS U IBIXAHH.

Tema 7. HacaeacrBenHass uHGopMalus U peajin3anus eé B KiIeTKe

Peakuuu MmatpuuHoro cunTesa. [[pyuHIIMI KOMITJIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO  cuHTe3a.  Peanuzamusi  HacleACTBEHHOW  uH(oOpMamuu.
I'enetnueckuit kox, ero cBorcTBa. Tpanckpunuus — Marpuulsii cuHTte3 PHK.
[IpyHIMOB  TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou xiemxke.
Hexooupyrowue PHK.



Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
oenka. ¥YcioBus OuocunTesa 6enka. Koguposanue amunokuciot. Ponb pudbocom
B OMOcHHTE3€ OenKa.

Cospemennvie npeocmasnenus o cmpoenuu eenos. Opranuzanusi reHoma y
POKApUOT U SYKAPUOT. Perynsanus akTHBHOCTU T€HOB y mpokapuoT. ['mnoresa
onepoHa (. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyrayuu pabomsl 2enog. Perymsuus
0OMEHHBIX MpoLeccoB B KieTke. Kiierounslii romeocTas.

Bupycsl — Hekserounble ¢GOpMBI KU3HM W OOJIMTATHBIC Mapa3uThI.
CtpoeHne MPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennorit yuxn J[HK-cooepocawux supycos, PHK-codepocawux eupycos,
oaxmepuogpacos. Obpamuas mpancKpunyus, peeepmasa, UHmezpasda.

Bupycurie 3a005eBanus uenoBeka, ;KuBoTHbIX, pactennii. CITN I, COVID-
19, conmaibHbIe U MEAUITMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oarHvlx. Hanomexnonoeuu 6 oOuonocuu u
meouyune. IIpoepammupyemvie pynkyuu 6enxos. Cnocodowl 00cmasKu 1eKapcma.

JlemoHcTpanumn

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Ta6muie! 1 cxembl: «brocuaTe3 OenKa», «I'eHeTnueckuit Koy, «BUpyco»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3naHue MOIEIIA BUPYC.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsii nuki, ero mepuoasl W perymsaius. Wurepdaza u MuTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka kieTku kK
nenenuto. IIpecunrternueckuii  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETUUECKUHN (TPEMUTOTUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunsin cuate3 JHK — perumkanus. [Ipuanuner permmkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.
Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U
TeromMepasza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTull. JIUIIOMIHBIN U
raruiougHbeli  Habopel XpoMocoM. ['oMonoruunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — Muto3. CTaguu MUTO3a U TMPOUCXOMSIINE B HUX
npoueccel. Tunel Mmuto3a. Kapuoknnes u qutokuHe3. buonornueckoe 3HaueHue
MUTO3a.

Perynsauusa Mmurotnueckoro nukia kietku. [Iporpammupyemast kiierouHas
ruoesp — arnomnTro3.



Krnerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «lL{ugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpOBaHUs K1emKu.

JemoHCcTpanumn

Tabnuubl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKH», «Muto3y», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK.

ObopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MHTO3 B
KJIETKaxX KOPELIKa JIyKa».

JlabopaTropnass  pabdora  «/3yueHnme XpomMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy».

JlabopaTopnas pa6ora «HalGmoneHue MuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GpyHKIMH OPraHM3MOB

buonorunueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHHUA UM KU3HEACSITEIBHOCTH  OJHOKJIETOUHBIX
OpraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHbIE TpUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYTUE NPOTUCTHI. KOJIOHMAaNbHBIE OpTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIAs, OCHOBHAsI, MeXxaHnyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMN 1 pacHOIOKEHUs TKAaHEH B opraHax pacTeHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIBHAS,
COEMHUTENbHAs, MblllleyHasi, HepBHasg. OCOOEHHOCTH CTpOeHUs, (QYyHKUUN U
PacCIOJIOKEHUS TKAHEN B OPraHaX )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPTaHOB KUBOTHBIX U YeIOBEKA. DyHKIIMU OPTaHOB U CUCTEM OPTI'aHOB.

Onopa tena opranu3moB. Kapkac pacteHuil. CKelneTbl 0OTHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHYTpeHHUl ckener. CTpoeHHue U
THUIIBI COCIMHEHUS KOCTEH.

JIB>KEHWE  OpraHu3MoB. JIBMKEHME OJHOKIJIETOYHBIX OPraHU3MOB:
amEOouaHOE, )KT'YyTUKOBOE, pECHUYHOE. J[|BMKEHNE MHOTOKJIETOYHBIX PacTEHUM:
TPONMU3MBbl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MblleyHas cucreMa. Pednekc. CkeneTHble MBI U UX padoTa.

[Iuranue opranusmoB. Ilornomenue BOABIL, YIVIEKHCIOrO Ta3a u
MUHEPAJIbHBIX BELIECTB pacTeHUsAMU. [InTanue ;xMBOTHRIX. BHYTpHIIOI0CTHOE 1
BHYTPHUKJIETOUHOE NulIeBapeHue. [lutanue mo3BOHOUHBIX XKUBOTHBIX. OTAEIbI



NUIIEBAPUTENIBHOTO TpakTa. [luimeBaputenbHbie kene3bl. [IumeBapuTenpHas
CHUCTEMa YEJIOBEKA.

Jlpixanne opranu3moB. Jlpixanue pacrteHunil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB yepes3 NOBepXHOCTh kieTku. KoxkHoe apixanue. JlpixaTenpHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOUMOHHOE YCIOXKHEHHE CTPOCHUS JETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWIALIMMA JIETKAX Yy NTHI W MIEKONUTAKOINX. Perynsuus bIXaHwus.
JIpIxaTeabHble 00bEMBI.

TpaHcnopT BEwIECTB y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancopt BemecTB y XUBOTHBIX. KpoBeHOCHass cuctema M €€ Oprassbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl U KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIIO)KHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynsuus.

Brinenenue y opranusmMoB. Beinenenue y pacrteHui. Beigenenue y
*KUBOTHBIX. CokparurtenbHble Bakyosd. Opranbl BeiaeneHus. Ouibrpanus,
cekpenus 1 00paTHOE BCaChIBAHKE KaK MEXaHU3MbI pa0OThI OPTraHOB BbIJIEICHHUS.
CBs13b IOJIOCTH T€JIa C KPOBEHOCHOM M BBIICJIUTENIBHON cucTeMaMu. Briienenue
y TI03BOHOYHBIX JKMBOTHbIX M  4yenoBeka. [loukn. CrpoeHue u
dbynkimonupoanue Hegpona. OOpa3oBaHKUE MOUYH Y YEIIOBEKA.

3amurTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3allluTa y MHOTOKJIETOYHBIX PAaCTEHHIA.
Kyrtukyna. Cpenctsa macCUBHON M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3ammTa opranusma ot OosesHeil. UMmyHHas cucrtema yenoBeka. KiieTouHblit u
rYMOpaJIbHbIA UMMYHUTET. BpOXXIEHHBIN U TPUOOPETEHHBINA crienuPruuecKuit
UMMYHUTET. Teopus KIIOHaIbHO-ceeKTUBHOro nMmyHurera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHl OpraHu3MoB. Pouib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsiums y OpPraHu3MoB. PazgpaxkumocTts 'y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazmpaxuMocT W perymsuus y
pactenuid. PocToBbIE BEECTBA U X 3HAYCHHUE.

HepBHas cucrema u pedrekropHas perynsuus y >KUBOTHBIX. HepBHas
cucTeMa U €€ OT/IeJIbl. DBOJIIOIMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KMBOTHBIX. OT/I€JIbI TOJIOBHOIO MO3Ta MO3BOHOYHBIX *KUBOTHBIX. Pediiekc u
pednextopHas ayra. besycinoBHble U yCIOBHBIE pe(IICKCHI.



I'ymMopasibHasI peryJisinys ¥ S3HIOKPHUHHAS CUCTEMA )KMBOTHBIX M YEJIOBEKA.
Xenes3pl SHIOKPUHHOM CHCTEMBI M KX TOPMOHBL. JlelicTBME TOPMOHOB.
B3auMocCBsA3bp HEpPBHOW M 3HIOKpUHHOW cucTteM. ['mnoramamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBinos.

Tabmuupr u cxemsl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE
Bofopociny», «bakrepun», «lIpocreiimme», «Opranbl HBETKOBBIX PaCTEHUI»,
«CucTemMpl OpraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHYTpEHHEE CTpOCHHE
HaceKkoMbIX», « TkaHu pacteHuit», «Kopaesble cuctemb», «CTpoeHue cTeOs»,
«CTpoeHHE JIUCTOBOM INIACTUHKW», « TKaHM KUBOTHBIX», «CKEIET YEIOBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpbllieuHas CcUCTEMAy,
«BpinemurensHas cuctemay, « JHIOKPUHHAs cucTeMayn, «CTpoeHHE MBILILBDY,
«Mmmynurer», «KumeyHononoctHeie», «Cxema NUTaHUS  PacTEHUI»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE THIpbD»,
«Crtpoenue manapumn», « BHyTpeHHEe CTpOCHHE NOXKIEBOTO UepBs», «HepBHas
cuctemMa poido», «HepBHas cucrema ssarymkw», «HepBHas cucrtema
npecMmblkatomuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MIIeKonUTaroImx», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOMpPENnapaThl OJTHOKJIETOUYHbIX
OpraHW3MOB, MHKpONpenapaTsl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UTJIOKOKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PacTEeHUH, repOapuu
pacTeHUN pa3HbIX OTHEJNOB, BIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJJIEKUMU O€ClO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJOBEKa,
o0opyoBaHuE i JEMOHCTPALMM TOYBEHHOTO W BO3IYIIHOTO MUTAHUS
pacTeHM, pacileIUIeHus] Kpaxmaja W OeJKOB MoJ JAeHCTBUEM (DEPMEHTOB,
o0opyioBaHuE /7151 IEMOHCTPAIIMHU ONBITOB 110 U3MEPEHMIO )KU3HEHHOM EMKOCTH
NETKUX, MEXaHWU3Ma JbIXaTElbHBIX JIB)KEHHI, MOJEIM TOJIOBHOIO MO3ra
Pa3INYHBIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEN paCTCHUN».

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPraHU3MOB

@®opMBbl pa3MHOKEHHSI OPraHU3MOB: O€CroI0€e (BKJIH0Yasi BETETATUBHOE) U
nojoBoe. Buapl 0ecrosioro pasMHOKEHUS: IOYKOBAHHUE, CHOPYJISALHUA,
(parmeHTalysl, KIOHUPOBAHUE.



[TonoBoe pa3mHoxkenue. [lonoBeie KieTKH, ninu rametsl. Meio3. Ctaguu
Mmeirio3a. IloBenenue xpomocom B Mero3e. KpoccuHrosep. buosornueckuii
CMBICJI M€HO03a U MOJIOBOTO nporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE
OpPTaHHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KHUBOTHBIX. [losoBbIe
xene3bl. O0pa3zoBaHuE U Pa3BUTHE MOJIOBBIX KIETOK. CIiepMaTOreHe3 U OOTeHE3.
CrtpoeHue MoJoBbIX KIETOK.

OmomoTBOpeHHE W AMOPHOHAIBHOE pa3BHUTHE KUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2nasHvix npobdiem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Cramuun
AMOpHOreHe3a KUBOTHBIX (Ha mpuMmepe JArymku). JpoOnenue. Tumbl
npoOsieHus. Jemepmunuposantoe u HedepMuHuposanHoe opooaenue. bracmyna,
munsl 6aacmyn. OCOOCHHOCTU NPOOJEHUS MIICKOMUTAIOMIMNX. 3apOIbIIICBhIE
JUCTKHU (TacTpyJisiius). 3aKkiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB.
B3auMHoOe BiMsSHHME YacTell pa3BHBAIOLIErOCs 3apojblia (3MOpHUOHATBHAS
MHAYKOUSA). 3akiajgka IUlaHa CTPOEHUS  JKUBOTHOTO Kak  pe3yibTaT
UEPAPXUYECKUX B3aUMOJICHCTBUN Te€HOB. BrinsHue Ha HMOpUOHATBHOE Pa3BUTHE
pasIUYHBIX (PAaKTOPOB OKPYKAIOUIEH CPEIIbI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuoHanehbiil nepuon. Ilpsmoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdpo3oM y OECrnO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. BHOJOTMYECKOE 3HAYEHHUE MPSMOr0 U HEMPSIMOro
pPa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHUpoje. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
pPEryJsiliid pOCTa >KUBOTHBIX W uenoBeka. CTaguu MOCTIMOPHUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX M yenoBeka. [lepnoapl oHToreHesa yenoeka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuil. OOpa3oBaHue cmop B Tpolecce Meiiosa.
l'amerorene3 y pacrenuii. OIUIOJOTBOPEHUE UM Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue
Y Pa3BUTUE CEMEHH.

MexaHu3Mbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JeMmoHCcTpanun

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

Tabmuupbl U cxembl: «BererarnuBHOe pa3MHOXKeHHE», «THIBI Oecroynoro
pa3sMHOXKEHUD», «PazMHOXEHHE XJIAMUAOMOHABD», «Pa3MHOKEHUE BIIICHBDY,
«Pa3zMHOXkeHue THIPBDY, «Meno3y», «XpoMocoMbl», «I'ameTrorenesy», «CtpoeHue



AWLEKIETKNA U CIEpMaTo30u1a», « OCHOBHBIE CTaIUHA OHTOreHe3a», «IIpsmoe u
HenpsMoe pasBuThe», «Pa3BuTHe MalicKoro »yka», «Pa3BuTme capaHum»,
«Pa3Butne marymku», «/[BOMHOE OIUIONOTBOPEHHE Yy LIBETKOBBIX PAaCTCHUIN»,
«CTpoeHHE CEMSIH OJJTHOIOIbHBIX U ABYI0JIbHBIX pACTEHUN», < KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <OKM3HEHHBIH 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHUKA», «JKM3HEHHBIN [IUKI COCHBI».

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIpENaparhl SHIEKICTOK U
CIIEpPMATO30U1I0B, MOAENb «LIMKII pa3BUTHSA JIATYILKNY.

JlabopaTopHass padora «l3yueHHne CTpOEHHS TOJOBBIX KIETOK Ha
rOTOBBIX MHUKpOIIpenaparaxy.

IIpakTHyeckas padora «BpIsSBIECHUE NPU3HAKOB CXOJCTBA 3apOJbILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHOB pPa3MHOKEHUSA BBICIINX
pacTEHUI.

Tema 11. I'eHeTMKa — HayKa O HACJEACTBEHHOCTH W M3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHHUS M pa3BUTUSl T€HETHMKHM Kak Hayku. PabGoter I
Mengens, I'. ne ®pusa, T. Moprana. Poiabs 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Paboter H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CUMBOJBL. [ OMOJIOTMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTasl JIMHUS, TUOPHUIBDI,
reHotun, @eHotun. OCHOBHbIE METOAbl TEHETUKU: T'HOPUA0IOTHYECKUM,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuii.

TaOmuips! u cxeMbl: «MeTobI TeHETUKIY, «CXEMBbI CKpELTUBAaHUS.

JlaGopaTtopnasi paGora «Jlpo3oduina kKak OOBEKT TEHETUYECKUX

HUCCJICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
MounorubOpunnoe ckpemuBanue. [lepBeiii 3akoH Menaenss — 3aKoH

eauHooOpasusi THOPUIOB TEPBOTO MOKoJeHUs. I[IpaBuiao AOMUHUPOBAHUS.
Bropon 3akoH MeHaenst — 3aKOH paclieIUIeHUs] TPU3HAKoB. [{uTonornyeckue
OCHOBBI MOHOTUOPHUHOTO CKpeluBaHus. [ umoTe3a 4yucToTh ramer.



AHanuzupyouiee CKpEIIMBaHUE. [IpoMexyTOUHBIN XapaxkTep
HacjeqoBaHus. Pacuiensienre npu3HakoB NpHU HEMOJIHOM JTOMUHHUPOBAHUHU.

HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3akoH
HE3aBUCHUMOTO  HACJIEAOBAaHWS  MNpU3HAKOB. lluTonornueckne  OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

CuerieHHoe HaclieoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJIOBAHUE T'€HOB, HAPYLICHHUE CILEIUICHHUS MEXIAY IeHamMu. XPOMOCOMHAs
TEOPHUS HACIIEICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIA MEXAHU3M ONPEACIECHUS 0da. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U reTepOoraMeTHbIN 1oJ1. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HaciemoBanue NpHU3HAKOB, CUECIUICHHBIX C
ITOJIOM.

I'eHotnun kak wenocrHas cucrema. [lmeroTponusi — MHOXKECTBEHHOE
JNeUCcTBUE IreHa. MHOXECTBEHHBIN ajuienn3M. B3auMonencTBue HeallleIbHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

I'eHeTYEeCKUM KOHTPOJIb Pa3BUTHsI PACTCHUH, KUBOTHBIX U 4YEJIOBEKa, a
Takke (PU3MOJIOTHYECKUX MPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIUH.
'eneTnueckue MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOMOM». ['eHeThYecKue acheKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON WH(OPMAIIUU B TTOKOJICHUSX KJIETOK U
OpPTraHU3MOB.

JlemoHcTpanumn

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

Tabnuub! u cxemsl: «IlepBbiii 1 BTOpOii 3akoHBI Menaens», « Tpetuii 3akoH
Meunnens», «AHanu3upyrollee cKpeumBanuey, «HemomHoe noMUHUpOBaHUEY,
«CuernjeHHoe HacleJoBaHUE MPU3HAKOB y Apo30(puibDy, «l'eHeThka moJay,
«Kapuotun uyenoBeka», «Kapuotun naposzodunb», «KapuoTum nDTUIBD,
«MHOXECTBEHHBIN aJlJIeIn3My, «B3auMoaecTBrE TeHOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W PACHICTUICHHWS TPU3HAKOB, MOJETb IS
JEMOHCTpallUM 3aKOHA HE3aBMCHMOIO HACJIEAOBAHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpPAIUM CUEIJICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpormpenapar: «Jlpo3zodumnay.

IIpakTnueckas pa6ora «l3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO
CKpEUIUBaHUA Y IPO30(DUIBD».

IIpakTuyeckass pabGora «/I3ydyeHue pe3ylbTaTOB  JUTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH



BzaumoneiictBue reHoTHna W cpeanl npu  GopMupoBaHUU (HEHOTHUIIA.
MN3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHBIE M KOJWYECTBEHHBIC MPU3HAKKU. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MopaudukannonHas HW3MEHYUBOCTh. Pomb cpenbl B (popmupoBaHUU
Moau(pUKAIIMOHHON n3MeHunBocTH. Hopma peakiuu npusHaka. BapuamoHHbIHM
psan u BapuaimonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(DUKAIIMOHHON
W3MEHYMBOCTH.

I'enoTrnnueckas M3MEHYUBOCTb. CaoiicTBa T€HOTUITUYECKOMN
W3MEHYMBOCTH. BUIbl TE€HOTUNHMYECKONW W3MEHYMBOCTU: KOMOWHATHBHAS,
MyTallMOHHAs.

KomOnHaTtiBHas M3MEHYMBOCTh. Meio3 M MOJOBOM MpOIECC — OCHOBA
KOMOHMHATUBHOM HM3MEHYMBOCTH. PoOjgb KOMOWHATHBHON HW3MEHUYMBOCTH B
CO3/IaHUM T€HETHUYECKOT0 pa3HOOOpa3us B Ipejenax OJHOTO BHUA.

MyTanuoHHass U3MEHYMBOCTh. BUAbpl MyTanuii: reéHHbIE, XpPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE M HHAYUHPOBAHHBIE MyTauuH. SfnepHble U
qUTOIIa3MaTH4YecKkue MyTanuu. CoMaTu4ecKue 1 MojaoBble MyTauu. [IpudrHsb
BO3HUKHOBEHHSI MyTaluid. MyTareHbl W WX BIHSHUAE HA OPraHU3MBL.
3aKOHOMEPHOCTA MYTAIIMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKUX PAJIOB B
HacienctBeHHoi u3menunBocty (H.M. BaBuiioB). Buesiepnas usMeH4MBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHUUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmumet 1 cxembl: «Buasl u3meHunBocTH», «MoaudukanuoHHas
U3MEHUYHUBOCTEY, «KoMmOnHaTnBHAS U3MEHYUBOCTEY, «Menosy,
«OnnonorBopenue», «l'eHeTMdyeckue 3a0oyieBaHUS  4elloBeKka», «Bumisl
MYTaLUm».

O6opynoBanue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpadun) ) KUBOTHBIX C PA3IMYHBIMHU BUAAMH N3MEHUYHNBOCTH.

JlabopaTopHasn padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIUOHHON H3MEHUYMBOCTU. [locTpoeHre BapualMOHHOTO psjga Hu
BAPUALIMOHHOU KPUBO».

I[IpakTnueckas padora «Myrtamuu y gApo3o@uibl (Ha TOTOBBIX
MUKpOIIpernaparax).

Tema 14. I'eneTuka yesi0BeKka

Kapuortun uenoseka. MexayHapo/iHas mporpamMma MCCIIeIOBaHUsI T€HOMaA
yenoBeKka. MeToabl H3Yy4YEHHs] TEHETMKM YEJOBEKA: TIE€HEaJOTM4YeCKUM,



OJIM3HEIOBBIH, LATOr€HETUYECKUH, NONYJIALMOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpeMEHHOE  OINpENENCHUE  TIEHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YKCJIE C HOMOIIBIO
[II1P-ananu3a. HacnencTBeHHble  3a00jieBaHUs  4ejoBeKa. [ eHHbIE U
XpOMOCOMHBIE  0OOJe3HH  4YeloBeka. bonesHm ¢ HacleICTBEHHOMH
IPEAPACTOJIOKEHHOCTHIO. 3HayeHue MEIULUHCKON TE€HETUKHU B
MPEeIOTBPALICHUH U JICUEHUN TeHETUYeCKUX 3a0ojeBaHHil dyenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBOJIOBBIE KJIETKH. [TonsiTue
«TEHETUYECKOr0 Tpy3a». ITHUUECKHUE AacCIeKThl HCCIEIO0BaHUM B 00yacTH
pPENAKTUPOBAHUSI FEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akToOphl MOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy M XHMHYECKOMY  3arpsi3HEHUIO  OKpY)Karollell  Cpefbl.
['eneTnyeckas npenpacnoOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemoHcTpanuu

Tabnuup! u cxemsbl: «Kapuotun yenosekay, «MeToabl U3y4eHUs] TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00J1eBaHUs YETIOBEKay.

IIpakTnyeckas padora «CocTaBieHUe U aHAINU3 POLOCIOBHOW.

Tema 15. Cennekuust OpranusMosB

JlomecTuKanus W CelIeKIUs. 3apOXKIACHUE CEIEKIMU W JTOMECTUKAIIUH.
Yuyenue H. U. BaBumoBa o IleHTpax mnpouCXOXIEHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHui. PoJib cenexknuu B CO34aHUU COPTOB PACTEHUN U MOPO/T
#*uBOTHbIX. CopT, mnopoga, mTaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaclieACTBeHHOM wu3MeHunBoctd H. WM. BaBumoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboTHI.

Meronapl ceneknnoHHON pPadoThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIMBUAYaJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  celekuuu.  McnblTanue
Mpou3BOJUTENICH MO MOTOMCTBY. OTOOp IO TE€HOTHUITYy C TOMOIIBIO OIICHKU
¢dbeHoTHNna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIIbio aHanu3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[  CEJIEKIIMOHHOW  paOoTHI.
PagnanvoHHbIl M XUMHYECKHM MyTareHe3 KakK WCTOYHMK MyTaluuul Yy
KYJIbTYpHBIX (h)OpM OpraHu3MoB. Mcroap30BaHne TEHOMHOTO PEIaKTUPOBAHUS U
MeTof0B pekoMOuHaHTHBIX JIHK ns mojmydeHus MCXOQHOTO MaTepuana Jjis
CEJICKLINH.

[Tomyuenue MTOJIUILIONIOB. BryTtpuBnnoBas THOpUIU3ATIHSL.
bnu3zkoponcTBeHHOE  cKpeliuMBaHWe, WM MHOpuAMHT.  HepojcrtBenHoe
CKpeluiuBanue, win aytopuauur. ['ereposuc u ero npuuuHel. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuausanus. [Ipeononenue 6ecruioaus



MEXBUJOBBIX THUOPUIIOB. [lOCTIIKEHMSI CENEeKIMU PpACTEHUHW U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U
WX JAKUX poaWued IS CO3MaHUs HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YETIAX YIIYYULeHUS CYUWECMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 6 MOM 4Hucie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbLIX
uccneo0osanuil, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlI.

JeMoHcTpanumn

[Toptpetsi: H. U. BaBuios, . B. Muuypumn, I'. JI. Kapneuenko, I1. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuet u  cxeMmbl: «lleHTpbl TPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToapl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COpPTOB KyJIbTYpHBIX DPAacTEHUU H
MOPOJT TOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Jrckypceusi «OCHOBHBIE METOJIBI M JOCTHMIKECHUS CENEKIMHU PACTCHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYI0  depMmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpATOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAS OMOJI0TUS

OOBEeKThI, UCIIOIB3yEeMble B OMOTEXHOJOTHU, — KJIETOUHbIE M TKaHEBbHIC
KYJIbTYypbl, =~ MHKpPOOPTraHHU3MBbI, WX  XapaKTepUCTUKA. TpagulimoHHas
OMOTEXHOJIOTH: XJIeOOMeueHne, TMOMyUYeHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BuHOAEIne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTHI U MHCTPYMEHTOB IIeJICHANPaBICHHOTO U3BMEHEHUS U
KOHCTPYUPOBAHUS TE€HOMOB C II€JIbI0 TIOJYYEHHUSI OpPraHu3MOB M HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIINECS B MMPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeTozibl KyJIbTYpbI KJIETOK U TKAHEW PaCTEHUU U
#&UBOTHBIX. KpuoOanku. Comaruueckas TUOpUAM3ALUA W COMATHUYECKUUN
smOpuoreHe3. Mcnonap30BaHue TaIIONAOB B CENEKUMH pacTeHuil. [lonyyenue
MOHOKIIOHANbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u



NOJUKTIOHANbHBIX  aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PekoHCTpyKIMS  SIMIEKIETOK W KIOHUPOBaHME  KMBOTHBIX.  MeTox
TPAHCIUIAHTALIMK SEP KIETOK. Texnonocuu 0300po6nenus, KyIibmusuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENbCKOXO3AUCTNGEHHBIX KYAbMYD .

XpoMOCOMHas M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpynpoBanue  pexkomOuHantHeIXx JHK.  Cozoanue  mpanceennvix
opeanuzmos. JIOCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOW U TEHHOM HH)KEHEPUH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIEMbI TeHHOW HHXKEHEPHUH.

Memuuunckue OuorexHosioruu. IloctreHomHass uuM@poBas MeAMIIMHA.
[TIIP-nguarHoctuka. MeTaO0JIOMHBI aHadu3, TEHOIICHTPUYECKUM aHaju3
[IpOTEOMa 4YEJIOBEKA Ul OLIEHKU COCTOSHMS €ro 310poBbi. Mcmosb3oBaHue
CTBOJIOBBIX KJETOK. TapretHas Ttepanus paka. 3D-Ouomnxenepus s
pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKHUX TEXHOJOTWH, CO3AaHUs
KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTUI TPEXMEPHOro OMONPUHTUHIA U
ckaddonnuHra s perieHus 3a1a4 NepcoHaIn3uPOBAHHON METUIIUHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHns KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycTtaHOBIEHHE MOJNIEKYJISIPHBIX MEXAHU3MOB
¢ynxunonuposanusi PHK-conepxammx BUpycoB, BBI3BIBAIOIIMX 0COO0 OMACHBIE
3a00JIeBaHNUs YeJIOBEKa U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupr u  cxembl:  «/cnonp30BaHME  MUKPOOPraHU3MOB B
MIPOMBIIUICHHOM  MpOM3BOACTBe», «Kilerounas wuHxkeHepus», «l eHHas
HUHKEHEPUS.

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckast padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

IKeKypeuss «buoTexHosmorus — BaxKHEWIIas NPOWU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue U pa3BuTHE IBOJILUMOHHBIX NMpPeACTABJIEHUI B
OuoJIoTUH

OBomtonimonHass teopust Y. [lapBuna. Ilpeanochulku BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4yHas JesTenbHocTh Y. JlapBuHa.

JIBikyuue cuibl  3BoJonMUM  BUjoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOXKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAs M3MEHUYUBOCT,
O0opb0a 3a CyIlecTBOBaHKE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cunteTnueckoil Teopuu sBomtonuu (CTI). Heittpanbhas
Teopust 3BoJonu. CoBpeMEHHasi JBOJIOIMOHHAS OWOJIOTHS. 3HAayYeHUE
HBOJIIOLIMOHHOM TeOpUU B GOPMUPOBAHNUN €CTECTBEHHO-HAYUYHON KapTHHBI MUPA.

JemoHCcTpanumn

[Toptpetsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. UetBepukos, U. N. llImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna >xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHUs
pUCHOCcOoOJieHnit y pacTeHuil W xkuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyra nyrewmectsus Y. Jlapsuna», «Haxonkm Y. Jlapunay», «Dopmsl
00pBOBI 32 cyliecTBOBaHUEY, «Ilopoasl romyoein», « MHOrooOpasue KyJabTypHBIX
dbopm kanycTel», «llopoabl MOMalIHUX KUBOTHBIX», «CxeMa oOpa3oBaHUs
HOBBIX BHAOB (mo Y. [lapBuny)», «CxemMa COOTHONICHMS IABMKYIIUX CHJII
3BONIIOLUN», «OCHOBHBIE MOJIOKEHHUSI CHHTETHYECKOW TEOPHUH 3BOIIOLIAN.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[lonynsaumst Kak »3JeMEHTapHas eAuHula 3Boitound. CoBpeMEHHbIE
METO/bl OLEHKH TE€HETUYECKOI0 Pa3HOooOpa3usi W CTPYKTYPhl MOIYJISIUMA.
N3meneHnre reHo(oHa MOMYIISILIMY KaK 3JIEMEHTapHOE SBOJIIOLIMOHHOE SIBJICHHUE.
3akoH reHernyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

OneMmeHTapHbie (aKTOpbl (IBMXKYIIUE CHUJIBI) ABOJIONMHU. MyTalMoOHHBIN
npouecc. KomOuHaTMBHas W3MEHYMBOCTH. [Ipeildp reHoB — ciydaiiHble
HEHAIIPaBJICHHbIE W3MEHEHHMS 4YacToT ajuiesned B mnomymauusax. Oddexr
ocHoBatensd. Ipgexm Oymuiiounoco copaviuka. CHUdCEHUe 2eHemuyecKko2o
pasnooobpaszusi: npuuunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
oonvuwux U manvix nonyaayuax. Murpauuu. W3omsAuus  mOMyJISLIMNA:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMOJIOTUYECKast (PENPOTyKTUBHAS).

EcrecTBennbiit or60op — Hampaistomuid (GakTop 3BoJonuA. DopMbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIUH, CTAaOWIM3UPYIOMINMA, pPa3pbIBAIOIIHIA
(mm3pyntuBHBIN). [lomoBoit 0T60p. BO3HHKHOBEHNE M ABOIOIUS COITUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIOIUU.
Bo3nukHOBeHHEe  TpHCOCOOJieHME y — opraHu3MoB.  ApoMopdo3sl U
UIA0AJaNTaLHH. ITprmepsl PUCTIOCOOICHU y OpPraHu3MOB:
Mopdornornyeckue, (U3MOJOTUYECKHE, OMOXMMUYECKHE, TOBEACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykTypa. BupooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMU. M3omsmus — kimoueBoil paxktop BumooOpazoBanus. [lytu u



CIIOCOOBI BUJI000pa30BaHUS: aJuIoNIaTpUUYECKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TIOJUILIONIU3AIHS,
rubpuan3anusi). JmuTeapHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Pons »BomOnMOHHONW OWONOTMM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHusi OnopazHooOpazus. MUKPOIBOMIONUSA U KOABOIIOIMS MMapa3UTOB U
UX Xo03seB. MexaHu3Mbl (HOPMUPOBAHHS YCTOMYMBOCTH K AHTHOUOTHKAM U
crIocoObI OOPHOBI C HEM.

JemoHcTpauun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr 1 cxeMbl: «MyTalmoHHasi U3MEHUUBOCTHY, «[lomymnsunonHas
CTpyKTypa Buaa», «CxeMa TposiBIeHUA 3aKkoHa Xapau—BaitHOepray,
«/IBIKYIIHE CHJIBI DBOJIOLUN», «OJKOJOTHYECKAS W30S  TOMYJISIIAN
ceBaHCKoM Qopenn», «I'eorpaduueckass U30AMS JTUCTBEHHUIIBI CUOUPCKON U
JMCTBEHHULIBI AaypCKoiy, «[IomynsiiuoHHbIE BOJTHBI YACIEHHOCTH XUITHUKOB U
KepTB», «Cxema JeHCTBHUS €CTECTBEHHOTo oT0opa», «®PopMbl OOpHOBI 3a
cyliecTBOBaHue», «MHAyCTpuanbHblii MenaHu3M», <«KUBBIE HCKOMAEMBIEY,
«ITokpoBUTENBCTBEHHAA OKpacKa >KMBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorunueckue  amanrtanum»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUga B mpupomae»,  «CmocoObl  BUA000pa30BaHUN,
«"eorpaduueckoe BU1000pazoBaHue TPEX BUIAOB JIAHIBIIIEH ), « IKOJTOTUUYECKOE
BUJI000pa3oBaHue BUIOB cUHUI», «llomumiouasr pactenuit», «KamycTtHo-
peneUYHBIN THOPUTY.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMN HACEKOMBIX, Uydesia ITHIT
U 3BEpei ¢ mpuMepamMu pa3UYHBIX MPUCIOCOOJCHUM, Yyduesia NTUIl U 3Bepei
pa3HBIX BUJIOB, TepOapuu pacTeHUM ONM3KUX BHUIOB, OOPa30BABIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrpIsiBIeHHEe M3MEHUMBOCTH y OCOOEH OJTHOTO
BUJIY.

JlaGopaTtopnasi padora «IIpucnocoOsieHusi OpraHu3MOB M  HX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEeHHUE BHJIOB 1O MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meroapl u3ydeHuss MakposBosirouuu. IlaneoHTonmornueckne MeETOAbI
u3ydyeHus: sBoirouuu. Ilepexomnsie Gopmbl U (UIOTEHETUYECKUE PSIIbI
OPTraHU3MOB.



buoreorpaduyeckue MeTopl n3ydeHus »Bomouu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Busbi-
SHJIEMUKHU U PEJIUKTHI.

OMOpHOJIOTHYECKME W CPAaBHUTEIBHO-MOP(OJOTHYECKHE  METObI
U3YUYEHHUSI HBOJIOLMH. ['€HETMYECKHE MEXaHHU3Mbl SBOJIOLMM OHTOTE€HE3a H
MOSIBJICHUSI 3BOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OPTaHbI.
PyaumenTtapHsle  opraHbl W aTaBU3MbL.  MOJIEKYJISpHO-T€HETUYECKHE,
OMOXMMHMYECKHE U  MAaTeMaTUYeCKHE METOAbl  HM3YyUEHHUS  DBOJIOLHUHU.
I'omonoruunsie reHpl. COBpeMEHHBIE METO/IbI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO611ue 3aKk0OHOMEPHOCTH (ITpaBUIIa) IBOTIONUU. [IpuHyun cmenvl (hyHKyuil.
HeoOpatumocTs sBoMOnMU. AgantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLUY.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['eKkenb.

Tabnuupl 1 cxeMbl: «PUIOTEHETUYECKUN PSIT JIOMIATN», KAPXEONTEPUKC,
«3Bepo3yObie  smiepb», «Crerouedansr»y, «Punuodutsr»y, «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30861 3emin», «Jlpeid KOHTUHEHTOBY,
«PenmukTely, «HauanpHble cTaauu 3MOPUOHATBHOTO PA3BUTHUSI MO3BOHOYHBIX
KUBOTHBIX», «['OMONOrMYHBIE W aAHAJOTUYHBIE OpraHb, «PyIUMEHTH»,
«ATaBu3MBI», «XpPOMOCOMHBIE HAOOpHI 4YEJIOBEKa W IIUMIaH3e», «IIaBHBIE
HaIpaBJICHUS IBOIIOLUNY, «O0I1IH1Ee 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISDKA HMCKOMAEMbIX OCTaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe »KU3HU Ha 3emJie

Hayunpie rumores3bl NpOUCXOXKIEHHS >KM3HU Ha 3emie. AOHOreHes u
nancnepmusi.  JloHayuyHble ~ TpEACTaBICHUS O  3aPOXKICHUU  KU3HH
(kpeanmonn3M). I'mmore3a NOCTOSHHOIO CaMO3apOXKACHHUS JKU3HU H €€
onpoBepxkenue onsitaMmu  ®. Pemm, JI. Cnammanuanum, JI. Ilacrepa.
[IpoucxoxaeHne >Ku3H1 U aCTPOOUOJIOTHS.

OcHoBHBIE ~ 3Tambl  HEOpraHWyeckou  sBomronuu.  [lnanerapHas
(reosiornueckasi) 3BOJIIOIUSI. XUMHUUYECKass HSBOMIONMSA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BeuecTB U3 Heopranmdyeckux. Oneit C. Mumiepa u I'. HOpu.
OO6pazoBanue noaumepoB u3 MoHoMmepoB. KoanepBatHas rumore3a A. .
Onapuna, runore3a mnepBuuHoro OynboHa JIk. XonnelHa, reHeTHyeckas



runore3a ['. Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Hcropust 3emnn u MeTtoapl €€ u3ydeHus. Mckomaemble OpraHHMYECKHe
octatku. ['eoxpononorus u e€ wmetonsl. OTHOCUTENbHass H aOCOIIOTHAs
reoXpoHoJiorus. ['eoXpoHoIornyeckas mKaja: 30Hbl, 3pbl, IEPUOIbI, STOXU.

HauanpHble 3Tanbl opraHndeckor 3BoroIMU. [losBiIeHHE M ABOJIOIUS
MEPBBIX KIETOK. DBOIIOIUS MeTabom3mMa. BO3HUKHOBEHHE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIE OHMOIUIEHKM Kak aHajlor IMEpBbIX Ha 3emile
coobuiecTB. CTpoMaToauTsl. [TpoKapHOTHI U 3yKapuOTHI.

[Ipoucxoxaenue YKapuoT (cumOuorenes). DBOJIIOIIMOHHOE
IIPOUCXOXKAEHUE BUPYCOB. I[IpoucxokaeHMEe MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HUKHOBEHNHE OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIIOIIMU BBICITUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuil. Beixon pacrenunit Ha cymy. llosBieHue CIOPOBBIX pacTeHUM U
3aBoeBaHMEe UMHU cymd. CeMeHHble pacTeHus. [IponcxoxaeHue UBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Talbl 3BOIIOLUUN KUBOTHOrO MHUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpI0BbIE )KUBOTHBIE. JKU3Hb B BOJI€. DBOJIIOLMS TI03BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentunuii. [IporcxoxaeHne MICKOMUTAIONUX U
ntul. [lpunnun kmoueBoro apomopdosza. OcBoeHHE O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTtne xu3HM Ha 3emule MO 3paM M NEPUOAAM: apXeW, MPOTEPO30U,
nmajgeo30i, Me3030M, KaiHo30u. OOmas xapakTepucTHKa KiuMara |
re0JIOTHYECKHUX MpoueccoB. 1losBiIeHrne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpazoBaHue: €ro ycioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbl€ BBIMUPaHHS — YKOJOTHYECKUE KPUZUCHI Npouuioro. [Ipuunnel n
CJIEACTBUS MacCOBBIX BhIMUpaHUN. COBpEMEHHBIN IKOJOTUUECKUN KPU3UC, €T
ocobennoctu. [Ipobrema coxpanenus 6nopasHo0Opas3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraaudeckoro mupa. [lpunmmmnsl kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTraHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnanuanmy, JI. [Tactep, Y. . Meununkos, A. .
Omnapun, [x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema omnbita JI. TlacTepa
10 U3YUYEHUIO CAMO3apOKICHUS )KU3HW», «Cxema onbiTa C. Mumnepa, I'. IOpu»,
«JTanbl HEOPTaHUYECKOW ABOJIOLUN», «['€0XpoHOJIIOrMYecKkass IIKajaay,
«HauanbHbIe 3Tanbl OPraHUuYeCcKoi HBOMOLUNY, «Cxema 00pa3oBaHUs SyKapHOT



nytéMm cumOuorenesa», «Cucrema KuBoM Hpupoab», «CTpoeHHE BHUpPYCay,
«Apomopdo3ssl pacteHuit», «Punnouts», «OIHOKIETOUHBIE BOAOPOCINY,
«MHoroksietounsie Bogopocan», «Mxwu», «llanoporauku», «l'onocemeHHbIE
pactenus», «OpraHbl LBETKOBBIX pacTeHHUil», «Cxema pa3BUTUS >KUBOTHOTO
Mupa», «Apomopho3bl KUBOTHBIX», «IIpocTeiimme», «KullleyHOMOIOCTHBIEY,
«Ilnockue  yepBu»,  «YnenucroHorue»,  «PviOb»,  «3eMHOBOJHBICY,
«IIpecmbikaromuecs», «lItumpy, «Mnekonuraronme», «Pa3BuTne Xu3HU B
apXxeuckou 3pe», «Pa3BuTHe KU3HU B IPOTEPO3OUCKON dpey, «Pa3BuTHE KU3HU
B IIAJIE030MCKOM dpey, «PazBuTHe )XU3HN B ME3030UCKOM dpe», «Pa3BUTHE KU3HU
B KallHO30MCKOM 3pe», «COBpeMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPacTeHUN Pa3IUYHBIX OTICNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQKHBIE TIpenapaThl JKMUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUUIEKIIMM UTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >XMBOTHBIX, Uyyesa MNTHUIl U
3BE€ped, KOJUIEKIIMM OKaMEHEJOCTEHW, TMOJE3HbIX HCKOMAEMBbIX, MYJIIKH
OpraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnaa JgalGopatopHasi padora «MoaeaupoBaHUE OIBITOB
Musnnepa—HOpu o n3ydeHno abMOreHHOTO CUHTE3a OPTAaHUYECKUX COCTUHEHU N
B MIEPBUYHON aTMocdepey.

JlaGopaTopnas padora «/3yueHre U ONMMCaHWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckass padora «/3yueHue ocoOCHHOCTEH CTpOEHUS pacTECHUM
Pa3HBIX OTAECIOBY.

IpakTnueckass  padora  «M3yueHne  OCOOEHHOCTEM  CTPOEHUS
MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun aHTpONOJOrUU. MeETOIbl AHTPOMOJIOTHH.

CraHoBIIEHHE NPEACTABICHUN O TPOUCXOXKACHUU YEIOBEKa. Pelurno3usie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa C JKMBOTHBIMU. (CHCTEMATHYECKOE IOJI0KEHUE
yesnoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIHHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0T0-OMOXUMHYECKHE,
noBefeHueckue. OTaudusi dYeloBeKa OT KUBOTHBIX. l[IpsMoXoxkiaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM
CUTHAJIBHON CUCTEMBI.

JBwxynme  cuibl  (hakTopbl) — aHTPONOTeHe3a:  OMOJIOTHYECKHE,
conpasibHble. COOTHOIIEHHE OMOJOTMYECKHX M COLMAIbHBIX (PAKTOPOB B
AHTPONIOTCHE3E.



OcHoBHBIE cTaquu aHTpororenesa. PanHue yeaoBekooOpa3Hble 00€3bsHBI
(TTPOKOHCYJIBI) U PaHHUE TTOHTUJIBI — OOIIIKE TTPEAKU YeJIOBEKOOOpa3HBIX 00€3bsH
U JIIOAEU. ABCTPAIONUTEKH — JBYHOTME IPENKH JIoAed. UeloBeK yMelbln,
IIEpBbIE M3TOTOBJIECHUs OpPyIHH Tpyaa. UenoBek NPSAMOXOMSAIIMN W IEPBBIN
BBIXO/]1 JIFOIeH 3a ripeenbl Adpuku. YenoBek rei1enb0epreckuii — oOIuii mpeaok
HEAaHJIEPTaJbCKOTO  YEJOBEKAa M 4YeJlOoBeKa  pazymHoro.  Yenosek
HEAHJIEPTAIBCKUN KaK BUJ JIIOAEH XOJOJHOrO Kiumara. YenoBeK pa3yMHBIN
COBPEMEHHOIO THIIA, JACHUCOBCKUU YEJIOBEK, OCBOCHME KOHTHHEHTOB 34
npenenamu Adpuku. [TaneoreneTrvka u najacoreHOMHUKA.

DBOJIIOLMS COBPEMEHHOTO YesioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYIISIIUAX
yesoBeka. MyTallMOHHBIN nporece U noauMopdusm. [lonynsiroHHbIEe BOJHBI,
Ipeid reHoB, Murpamus u «3PQGeKT OCHOBATENN» B NOMYJISLIUAX COBPEMEHHOTO
YEI0BEKA.

Yenoseueckue pacel. IloHstue o pace. bonbmme pacel: eBporeouaHas
(eBpaszuiickasi), aBCTpajO-HErpoujHAas (SPKBAaTOpUaJbHAsA), MOHITOJIOUIAHAS
(a3uarcko-aMepukaHckasi). Bpemsi u myTu pacceneHusi 4elioBeKa MO IJIaHEeTe.
EnuHacTBO  yenoBeweckux pac. HaydHas HECOCTOSATENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YE€JIOBEKa K pPa3HbIM YCIOBUAM OKpPYXAIOLIEH Cpeabl.
Brnusaue reorpaduueckor cpembl W jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKaA.

MexaucuurinHapHble MeTOAbl B (usuueckol  (OMOJIOTHYECKOM)
AHTPONOJIOTUH.  OBOJIIOLIMOHHAS ~ AQHTPONOJIOTHS W MAJCOAHTPOIIOJIOTHS
YEJI0BEYECKHUX MOMYISUNUNA. broconumanpHble NCCIEN0BAHNS IPUPOIBI YEITOBEKA.
HccnenoBanue K03BOIOMUHN OUOJIOTHYECKOTO M COLUAIIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToprpetsr: Y. apsun, JI. Jluku, . f. Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabl aHTpomoJioruny, «['oJoBHONW MO3T
yenoBekay, «UemoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PylIUMEHThl U aTaBU3MbI», «JIBHXKyIIUE CUJIbI aHTPOIIOTEHE3a,
«IBOJIIOIIMOHHOE JIPEBO YEJOBEKa», «ABCTPAJIONUTEK», «UeloBEeK yMeIbliiy,
«Henosek mpAMoxomAMN», «JleHHuCOBCKkUM 4enoBek» «HeanmepranbubDy,
«KpomanboHLBY, «lIpenkn yenoBekay, «ITanbl IBOJIOLUNA YEIIOBEKay, «Packl
YEJI0BEKAY.

O6opynoBanne: MYJSDKA OKaMEHEJIOCTeH, MPEAMETOB MaTepUaTbHOU
KyJIbTYypbl MPEIKOB uYejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJCHCKUMHU CIOKETAMH TMPOUCXOXKIACHUS 4YeJIOBEKa,
doTorpaduu HaxoOIOK HMCKOMAEMBIX OCTAaTKOB YEOBEKa, CKEJIEeT 4eJIOBEeKa,



MOJEJNb Yepera YEIOBEKA U YEPENa IUMIIaH3€, MOJIENIb KUCTH YEJIOBEKA U KUCTH
IMMIIaH3€, MOAEJIH TOPCa MPEAKOB YETIOBEKA.

JlaboparopHasi padora «JI3ydyeHne OCOOEHHOCTEW CTPOECHHS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOXKICHUECM).

IIpakTnueckass padora «/3yueHWe SKOJIOTHUUECKHUX  aJanTaiui
YEJIOBEKAY.

Tema 6. JDxoyiorusi — HaykKa 0 B3aMMOOTHOIIECHUSIX OPraHU3MOB M
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kalolie cpenoi

3apoxaeHUE U pa3BUTHE 3K0JIOTHH B Tpynax A. 'ymbonpara, K. ®@. Pynbe,
H. A. CesepuioBa, JO. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaens u 3agaumn
3KoJIOTHH. CBSI3b 3KOJIOTUHU C IPYTUMH HAyKaMH.

Mertonap! skonorun. [loneBbie HaOMOACHUSA. DKCIEPUMEHTHI B SKOJIOTHH:
NpUPOAHbIE W JabopaTopHble. MojaenupoBaHUE B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00ATBHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3EH yeaoBeUyecTBa ¢ npuponoi. DopmupoBanue
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJIOTMUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. Cesepiios, 2. ['exkens, A.
Tenciu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3aensl sxonoruny, «MeToabl YKoJIoTHnY, «CxemMa
MOHUTOPHUHTA OKPY>KAIOIIEH CPEeIbD».

JlabopaTropnass  padora  «/3ydeHme  METOAOB  SKOJOTHYECKHX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Oxonornyeckue  (akToppl U 3aKOHOMEPHOCTU  HUX  JICUCTBUAL.
Knaccudukanust skosorudyeckux (HakTopoB: aOUOTHYECKHE, OUOTHYECKHE,
anTpornorerabie. O0IIMe 3aKOHOMEPHOCTH JCHCTBHUS SKOJOTHIECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. IHnpenrens, . Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skoiorumyeckuid akrtop. JlericTBue
Pa3HBIX YYaCTKOB COJTHEUHOTI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIbI
pacTeHHMl M JKMBOTHBIX IO OTHOLICHHIO K cBeTy. CHUTrHajbHasi pojib CBETa.
doTonepuoan3M.

Temmneparypa kak skojoruueckuii axrop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [[oMKHITOTEPMHBIE 1 TOMONOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



Brnaxnocts kak skojorudeckuit axkrop. IlpucrnocobieHus pacteHui K
noJiJIep>KaHui0 BoHOTO Oananca. Knaccudukaius pacTeHuil o OTHOIICHUIO K
Bojie. [Ipucrnoco0ieHus ;KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOUTaHUsT OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/YIIIHAs], TOYBEHHAs,
rIyOMHHAsT TMOJIOYBEHHAsl, BHYTpUOpraHusmMeHHas. Duzuko-xumudeckue
0COOEHHOCTH cpell oOouTaHusi opraHu3MoB. [IpucmnocobiieHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeax.

buonorunueckue putmbl. BHemiHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJiMuHbIe pUTMBIL. [IpUCIIOCOOIEHHOCTh OPTAHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmel opranuzmoB. [lonsrue o ku3HEeHHOU (opme.
Kuznennoie GOpMBI  pacTEHUN: JACPEBbsA, KYCTAPHUKH, KYCTapHHUUKH,
MHOTOJICTHUE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’poOHOHTHI. OCOOEHHOCTH CTpOEHus M 00pasa
KU3HU.

buotnueckue  ¢akropsl. Buasl  OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIUS, XUIIIHUYECTBO, CAMOUO03 U ero popmbl. [lapazutuszm, kooneparus,
MYyTYyaJu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJE€OHUYECTBO).
Herpoduueckue B3ammopeiicTBus (Tonmueckue, dopudeckue, hadbpuueckue).
3HaueHue OMOTHMYECKUX B3aWMOJICHCTBUN JUIsl CYIIECTBOBAHUSI OPTaHH3MOB B
cpene ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITFOUYEHUS.

JlemoHcTpanumn

Tabnuipl U cxeMbl: «IOkojoruueckue (Gaktopel», «CBETOBOU CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI 5)KUBOTHBIX IO OTHOUIEHUIO K CBETY», « T €MIOKpOBHbBIE
AKUBOTHBIE», «XOJIOJJHOKPOBHbBIC JKMUBOTHBIE», «DU3MOIOTHYECKUE aqaNTalllN
KUBOTHBIX», «Cpelnbl OOUTaHUS OpraHU3MOBY», «buosiorudeckue pUTMBIY,
«Kuznennele ¢Gopmbl  pacteHui», <« Ku3zHeHHbIE (QOPMBI  KHUBOTHBIX,
«JKocUCTEMA IIUPOKOIUCTBEHHOTO Jecay, «IKOCHUCTEMa XBOWHOTO Jecay,
«emn nwuranusy, «XumHuuectBo», «llapazutuzm», «KoHKypeHIHs»,
«CuMbmo3y», «KommeHncanmmzmy.

O6GopynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCIIOCOOTICHHBIX K
BJIUSIHUIO PA3JIMYHBIX JKOJIOTMYECKUX (PAKTOpOB, TrepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBHIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBBIC ~ KOMHATHBIE  pPACTeHHs, repbapud W KOJUICKITUU
TEIJI0JI0O0MBBIX, 3MMOCTOMKUX, MOPO30YyCTOMUYMBBIX PACTEHUH, Uyyesna NTHUI] U
3Bepeil, repOapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JIaHHBIX TPYMIM, KOJUJIEKIMH >XUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpenax, repOapuu U KOJUICKIINN PACTCHUH U KUBOTHBIX,



o0Jafaroumx yepTaMu IpUCcOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUM
KU3HU, TepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
¢dbopM, KOJUICKIIUMA >KWBOTHBIX, YYACTBYIOIIMX B Pa3IMYHBIX OHOTHYECKUX
B3aNMOJECHCTBUSAX.

Jlaboparopnasi pa6ora «BbisBiIeHHE NPUCITIOCOOTICHUI OPraHu3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi padora «BbIsiBIIeHHE NPUCTIOCOOIECHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBD».

JlaGopaTtopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ixos10rvsi BUAOB ¥ MOMYJISA U

DKOJIOTUYECKUE  XapakTepucCTUKH  momynsuuu.  [lomymamua — kak
Ounosoruyeckasi cuctema. Posib HEOTHOPOJHOCTH Cpelibl, PU3HMUECKUX OapbepoB
U OocoOeHHOCTeW Ouonoruu BUIOB B (HOPMUPOBAHUM MPOCTPAHCTBEHHOU
CTPYKTypbl Tonmysianui. OCHOBHBIE TOKAa3aTEIW MOIYJSUUHA: YHUCICHHOCTD,
IJIOTHOCTH, BO3pAacTHas U IOJIOBast CTPYKTypa, POXKIAAEMOCTb, IIPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKOJOTUYECKask CTPYKTypa nonyssinuu. OUeHKa YUCICHHOCTH OIS,
JlvHaMuKa MOMyJsAUU U €€ PeryJisaiusa. buoTnuecknii MoTeHIMa MOIYISLHH.
MopgenupoBanue AWHAMUKM TnonyJauu. KpuBble pocTa YHCIEHHOCTH
nonynsauuu. Kpusble BbDKUBaHUA. Perymnsius 4MCICHHOCTH MOMYJIALUNA: POJIb
(GakTOpOB, 3aBUCAIIMX W HE 3aBUCALIMX OT IUJIOTHOCTH. ODKOJOTHYECKHUE
cTpareruu BUI0B (I- u K-ctparerun).

[Tonsitue 00 sKoOrHUecKoOi Hullle BuAa. MecrooOutanne. MHOromepHast
Mozenb 3Kkonorndeckor Humm JIx.M. XatuymHcoHna. PazMmepsl 3KOJI0TMYECKOU
Huiu. [ToTeHumnanbHast U peaaTu30BaHHAsT HUILIU.

Bun kak cucrema momysnainuid. Apeanbl BUIOB. BUAbl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHHUSI M MUTpAlMil KUBOTHBIX. buonorunyeckue
VHBA3UU YyKEPOIHBIX BUJIOB.

JdemoHcTpanuu

IToprper: k. 1. XaTynHCOH.

Tabmuubl U cXxembl: «DKOJOTHYECKUE XaAPAKTEPUCTUKU TIOMYIISIIUNY,
«IIpocTpancTBeHHass CTpyKTypa MOMyaAnuun», «Bo3pacTHele nUpaMUAbI
nonyyanun», «CKOpOCTbh 3acelieHHs] IOBEPXHOCTHM 3EMJIM  Pa3IMYHbIMU
opraHuzmMammn», «Mojeinb skosorndeckorn Humu k. M. XatauHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.



JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMssH pacTeHUud K
pacceneHuIo.

Tema 9. Ikon0rust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3U MEXIY
OpraHu3MamMH B OMOIIEHO3E.

Okocucrtema kak otkpbitas cucrteMa (A. JIx. Tencnun). OyHKIMOHATbHBIC
OJIOKM OpraHW3MOB B DSKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menu U ceTH. AOUOTHYECKHE OJOKU
skocucTeM. [louBbl M Wbl B 3KOcUcTeMaX. KpyroBopoT BeHIECTB UM MOTOK
SHEPIrUU B SKOCHCTEME.

OcHOBHBIE  MOKa3aTeld »HKOCHUCTEMBbI. buomacca W OpOIYKLHS.
DKOJIOTUYECKHUE TUPaMU/IbI YUCEN, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotixu. Oaykmyayuu.
HarmpaBneHnnbie 3aKOHOMEpPHBIE CMEHBI CO00IIECTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JIECUCTBUA Ha
cykneccuu. Knmumakcnoe cooOmiectBo.  buopaznooOpazue #  TOJHOTA
KpYTOBOPOTa BEILIECTB — OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbL MOpell U
oKeanos. Ikocucmemvl MYHOP, 1ec08, CMmenet, NYCMblHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEK]ly aHTPOTIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOolsKocucTeM. ['opojackas
baopa u dayna. CuHaHTponuzaiusi ropojckoil ¢daynsl. buomoruueckoe u
X035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMO/IEHCTBUI OPraHU3MOB
B 9KOCUCTEeMaX. Pojib KackaoHo2o 3ghghexkma u 6u008-30uhukamopos (Kinoueswix
8U008) 8 hyHKyUOHUposanuu dxocucmem. llepeHoc SHEPrUu U BEUIECTB MEXY
CMEXXHBIMUA JKOCUCTEMaMH. YCTOMYHMBOCTh OPraHW3MOB, MONYJSIUAA W
AKOCHCTEM B YCJIOBUSX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JECHCTBUIA.

Mexanuzmbr  6030elicmeus  3a2pA3HEeHUli  pa3HblX — MUNno8  Ha
CYOOpP2aAHUZMEHHOM,  OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCEMHOM
VPOBHAX, ~ OCHOBbl  IKOJO2UHECKO2O0  HOPMUPOBAHUSL  AHMPONOSEHHO20
6030eticmeus. MeTo0JIOTHsI MOHUTOPHHTA €CTECTBEHHBIX W aHTPOIMOTECHHBIX
HKOCUCTEM.

JdeMoHCcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa  OuoOLIeHO3a», «DKOcHCTeMa
IIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHATIbHbIE



IpyNIbl OPraHU3MOB B 3KocHCTeME», «KpyroBopoT BelIecTB B IKOCHCTEMEY,
«llenn nwutanus (mactOWIHAs, ACTPUTHAA)», «IKOJIOTHMYECKas Mupamuaa
qucen», «IKOJIoruueckas nupamuia OuoMacchl», «IKOJIOrMYecKasi nupamua
DHEPIUmn», «O0pa3oBanue 0oJoTay, «IlepBruunas CYKLIECCUS»,
«BoccTaHoBiieHne yeca mocliie moxapay, « IKOCUCTEMa 03epa», «ATpPOIEHO3Y,
«KpyroBopoT BelmecTB U TMOTOK BHEPruM B arpoiieHoze», «IIpumepsr
ypOOIKOCUCTEM.

O6opynoBanue: repOapuu pacTEHUH, KOJJICKIIUA HACEKOMBIX, Uydesia MTHI
U 3Bepe, repOapuu KyJbTYPHBIX U JAUKOPACTYIIMX PACTEHUH, aKBaApUyM Kak
MO/JI€b SKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyeHue u onvucanue ypO0O3IKOCUCTEMBD.

JlaGopaTopnas padora «/3yueHue pazHOOOpa3usi MEIKHUX MOUYBEHHBIX
YICHHCTOHOTHUX B Pa3HBIX SKOCHCTEMAX)).

IKCKypcust «DKCKYPCHUs B TUITMYHBIN OUOTeo1eH03 (B 1yOpaBy, Oepe3HsK,
CJIbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «DKCKYpPCHUSI B arpodKOCHCTEMY (HA TMOJIE WM B TEIUIUYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmemnanerapras obosouka 3eMid, TJe CYIMIECTBYET WIIU
CyIlleCTBOBaJIa )KM3Hb. Pa3BuTHe npeacrasienuii o buocdepe B Tpyaax 3. 3rocca.
Yuenue B. WU. Bepnaackoro o 6uochepe. Obnactu Ouochepsl u €€ cocTas.
Kuroe BemiecTBo OMocdepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprsl. OcoOeHHOCTH Ouochepsl
KaKk TJ00aIhbHOM »JKOcHCTeMbl. JluHamHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJIepojaa, a3ora).
PutmuyHOCTS siBJIeHUI B Ouocdepe.

3oHasbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHBIE W NIUPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTBIHU, TPOITUYECKHUE JIeCca, BRLICOKOTOPbhs. Kimumart, pacTUTEIbHBIN U
KUBOTHBI MUpP OMOMOB CYIIIH.

CtpykTypa ¥ QYHKIIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO IMOTEHITHAIA
u 6uochepHbIX QyHKIIMIA.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuup! u cxemsl: «I'eocdepsl 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoaa B mnpupojae», «KpyroBopor kuciopoga B MPHUPOAEY,
«KpyroBopoT BojpI B ipupoie», «OCHOBHBIE OMOMBI cyliny», «KinMmarnueckue



nosica 3emnm», « T'ynapa», «Talra», «Cmemannsiii jiecy, « [LInpokoaucTBEeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHm», « Tponuyeckuii gec.

O6opynoBanue: TepOapuu pacTEHUW pPa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MNpUYUHBL. Bo3jaeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHure BO3AymHON cpenbl. OxpaHa Bo3dyxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KirumMara.

AHTpPOIIOTE€HHOE BO3/ICMICTBUE HA PACTUTEIIbHBINA U dKUBOTHBIA MUp. OxpaHa
PACTUTENIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBI OXPaHbl MIPUPOIBIL.
Kpacaesie kuuru. Ocobo oxpansiemble mpupoansie Ttepputopun (OOIIT).
Boranuyeckue caipl U 300J10TUUECKUE TTAPKHU.

OCHOBHbBIE MPUHIUIIBI YCTOWYUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPO/IBIL.
PanvonanpbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTHYECKOTO
pazHooOpasus 3emun. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €0 BEPOSTHBIE MOCIECTBHUS.

Pa3BuTne METOAOB MOHUTOPHMHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedoeanus nepexooa K pecypcocoepezarowielt u
KOHKYPEeHMOCnocoOnoti  2Hepeemuke.  buonocuueckoe  pasnoobpazue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusarowjue
00CmMyn K UHhopmayuu no COCMOSIHUIO 0MOENbHbIX 8U008 U IKocucmem. OcHOBbl
aKopeaburumayuu dKocucmem u cnocobvos 60pvoObLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazsemMHbLX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubl ®  cxeMbl: «3arpsi3HEHHE aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arpssHeHue nouBb», «llapHukoBeii 3ddext», «Ocobdo
OXpaHsieMbl€ NPUPOIHBIE TEPPUTOPUNY», «MOJENN yIPaBIIEMOIO0 MUPAY.

Oo6opynoBanue: ¢Gotorpadguu OXpaHsIEMbIX pPaCTEHUN M >KHBOTHBIX KpacHoii
kHuru Poccuiickon ®enepanun, KpacHol KHUTHY pernoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3ylbTaTaM OCBOCHUS
oOy4JaronMMuUCsl MPOTrpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
MeTaIpeIMETHbIC U TIPEIMETHBIE.

B cTpykType JAMYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS TPOTPAMMBI TIO
OMOJIOTUN BBIJICIICHBI CIICIYIONTNE COCTABIISIONINE: OCO3ZHAHNE O0yUJaIOIIHMMHUCS
POCCHICKON Tpa)KJaHCKOW HJEHTUYHOCTH — TOTOBHOCTH K CamMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTIPEJIEICHUIO, Haluuyue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TNYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYCCKUX TPATUIUN  Pa3BHTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  O0YYarOIINXCS
PYKOBOJICTBOBATbCSI B CBOEW  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAaMHM, MPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUS, HaAluuue
NpPABOCO3HAHUS IKOIOTUIECKOW KYJIBTYpPBI, CHOCOOHOCMU cmasums LETU U
CTPOUTD KU3HCHHBIC TITAHBI.

JIM9HOCTHBIE  PE3yJNbTaThl OCBOCHHS MPOTPAMMBI MO  OHOJIOTHH
JOCTUTAIOTCSI B E€AUMHCTBE Yy4eOHOM M BOCHUTATEIBHOW JEATEILHOCTH B
COOTBETCTBUM C  TPATUIMOHHBIMH  POCCUUCKUMHU  COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPHUHATHIMH B
o0IIecTBEe MpaBWJIAMH M HOPMAaMH TIOBEACHHUS W CIIOCOOCTBYIOT IIpoIieccam
CaMOTO3HAHUS, CAMOBOCIIUTAHUS W CaMOPA3BUTHUS, Pa3BUTUS BHYTPECHHEU
MO3UIIUHA JIMYHOCTH, MATPUOTH3MA M YBAKCHUS K 3aKOHY M TIPABOMOPSIKY,
YEJIOBEKY TpyJla U CTapiieMy TMOKOJICHHIO, B3aUMHOTO YBaXEHUS, OEPEKHOTO
OTHOIICHUS K KYJBTYPHOMY HACJACAWIO W TPAJHMIHMSIM MHOTOHAIMOHAIBHOTO
Hapona Poccurickon denepanuu, Ipupoae U OKPYKAKOLIEH CPEIE.

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHUS Yy4ueOHOro mpeameTa «buomorus
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUCHTAIMi, MO3WTHUBHBIX BHYTPCHHHX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO OOIIECTBa,
pacIMpeHne >KU3HEHHOTO OMbITa W OMNbITa JESITEIBHOCTH B MPOIECCE
peanu3alii OCHOBHBIX HAINPAaBIECHUN BOCTHUTATEIILHON NESITEIHOCTH, B TOM
YUCJIe B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUS:



c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIUU 00YYaIOIIErocst Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpPaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OHMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIETSATh COOCTBEHHYIO MO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU
Y COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOT'O BBIIOJIHEHHUS
y4eOHBIX, TO3HABATENbHBIX U HCCJIENOBATEIbCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHUIO OIIMOHEHTOB MpPHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEPIKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBOXKEHUS K CBOEMY HAapoAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBoW Kpai, cBOKO PonauHy, CBOM fA3BIK M KYyJNBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACIEAUI0 U MaMSITHUKAM
IPUPOJIbI, JOCTHXKEHUsAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPYZE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BUTHE OHMOJOTHU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K Cy)KeHUI0 U 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/IA;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYALIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM TPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOe  TUTaHUE, COOJIOJEHWE TUTMEHMYECKHMX TpaBWJI W HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPaBUJI HWHIUBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIIMSIX, YTPOKAIOMIUX 3I0POBBIO U KU3HH JIFOCH;

OCO3HaHME MOCIEACTBUI U HETIPUSATUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHNS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTUYECKOM U COLMAIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHSTH TaKylO JAESTEIbHOCTD;

UHTEPEC K pa3au4HbIM chepam npodhecCuoHaNbHON ASSITENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymied mnpodeccurn W peann30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIIEHHWE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHNUS;

MOBBIIICHUE YPOBHSI JKOJIOTMUECKOW KYJBTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH KX BO3MOXHBIX IOCIEACTBUM JIA
OKpY>KaroILlEH Cpe.ibl;



OCO3HaHMUE TI00aJbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTel uX
pelIeHMUS;

CIIOCOOHOCTh HCIIOJIB30BAaTh NpHOOpeTacMble MPU U3YUYEHUU OHOJIOTHU
3HaHWA M yMEHHUS TPU PEIICHHH NPoOJeM, CBA3AHHBIX C palOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBUJl TOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUE PABHOBECHS B JKOCHCTEMax, OXpaHy BHUJIOB,
aKOocucTeM, Orocdeps);

AKTUBHOE HENPUATHE JCUCTBUW, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3UPOBATh HEOIArONPHUITHBIE SKOJIOTMUYECKUE
MOCJICJICTBUA NMPEANPUHUMAEMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HAJIUYHAE Pa3BUTOTO  OKOJOTMYECKOTO  MBINUICHHS, 3KOJOTMYECKOU
KYJbTYpbl, OIbITA AEATEIBHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
IpPaKkTHUKE, TOTOBHOCTH K Y4YacTHI0O B MPAKTUYECKOW JEATEIBHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILLECTBEHHOM MPAKTUKH, OCHOBAHHOI'O HA TMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIBTYPhl KaK CpelcTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMU U TIO3HAHUSI MUPA;

MOHMMaHUEe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUsS €€ poiu B
(GbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH 1IEIIOCTHOTO
IpeICTaBICHUs 00 OKpYXalolleM MHUpE Kak O €IMHCTBE MPUPOJIbl, YEIOBEKa U
oO1ecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHHH MpoOJemM
COXpaHEHUs! TPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOW IIMBUIIN3ALINU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX peIIaTh pPECypCcHble MpoOJIeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHMOJOTMYECKHX 3HAHUM B UEJAX
NOBBIIIEHUA OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
(dopMupyemoii mpu u3y4eHu ONOJIOTUH;



[IOHUMAaHHE CYIIIHOCTU METOAOB II03HAHUS, UCII0JIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HaHUS Ul aHaiu3a u
O0OBSCHEHHUS SBICHUN OKPY>KAIOIIEr0 MUPa U MMPOUCXOASIINX B HEM U3MEHEHUI,
yMEHHE JenaTb 0O0OCHOBAHHBIC 3aKJIIOYCHHMS] Ha OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIUXCS JAHHBIX C LIEJIbIO ITOIYYEHHUs TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CAMOCTOATEIBHO UCIOJIB30BaTh OMOJIOIMYECKUE 3HAHUS 1JIs
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYILIECTBIITh
IIPOEKTHYIO U UCCIENOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOro peaMera «buoaorus
BKJIIOYAIOT: 3HAUYUMbIC 71 (DOPMUPOBAHMS MHUPOBO33PEHUS O00YyUYAIOIIUXCS
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KAapTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DJHEPIus,
SBJICHUE, TMpPOIeCC, CHUCTeMa, Hay4yHbI (aKT, TMPUHLUIN, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U JPYTrue); yHUBEepCcalbHble yueOHbIC NeCTBUS (TT0O3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTA M COLMAIBLHON KOMIIETEHIIMM O0Yy4YaroIuXxcs;
CITOCOOHOCTh 00YYaOIIUXCSl UCMOJIb30BAaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUSI M YHUBEPCAJIbHBbIE Yy4YeOHBIC JICUCTBUS B
MO3HABATEIBHOM U COLMAIBHON MPAKTHKE.

B pesynprate wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro O0OIIero
oOpazoBanusi y oOydaromierocss OyayT chOpMHpPOBAaHBI O3HABATEIbHbBIE
YHUBEpPCAJIbHbIC y4eOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC
y4deOHbIC JICHCTBUSI, PETYISTHBHBIE YHHUBEpPCAJIbHbIC Y4YeOHBIC JEHCTBUS,
COBMECTHAsI J€ATEIbHOCTD.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETo
00pa3oBaHUsI IOJKHBI OTPaXkaTh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  NO3HABATEIbHBIMH
AEeNCTBUAMM:

1) 6azoBble JJOrHYecKHe AeiiCTBHS:



CaMOCTOSATENbHO  (OpMyJIHUpOBaTh M  aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmza, cuHTE3a, CpaBHEHWS, Kiaccudukanuu, 0O0O0OIICHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMYECKHX TMOHSATUN (BBIIEIATH MX XapakTepHbIE MPU3HAKH,
yCTaHABJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

ONpEeNeNATh ILeJU JEATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCHUTH PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMU
LEJISAMU;

UCIIOJIb30BaTh OMOJOTHYECKHUE TOHATHS Mg OObsICHEHUS (HaKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTUYECKHE PACCYXKIEHUsSI (MHAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B PACCMaTPUBAECMbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEICTBAa Il  IPEICTABJICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIIIEHUHN B U3yYaeMBbIX OMOJIOTUYECKUX OOBEKTAX, a
Takk€ TMPOTUBOPEUYM  Pa3HOrO0  poOJid, BBISABICHHBIX B  Pa3JIMYHbBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEJIILHOCTh, OIIEHUBaTh COOTBETCTBHUE
pPe3yJbTATOB IIEJISIM, OIIEHUBATH PUCKU MOCEIACTBUMN €SI TEHLHOCTH;

KOOPAUHUPOBATb U  BBIMOJHITHE PabOTy B  YCIOBUSIX PEAJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIQJIETh  HaBBIKAMH  Y4€OHO-MCCIIEOBATEIBCKOW W IMPOCKTHOMU
JeSTeTLHOCTH, HABBIKAMU pPa3perieHus Mpo0ieM, CTIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUs TMPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

UCIIOIb30BaTh Pa3JIMUHbIC BUIBI JCATEILHOCTH IO IMOJYYCHUIO HOBOTO
3HaHUSA, €ro HMHTEpHpeTaIuy, MPeoOpa3OBaHUI0 U TMPUMEHEHUIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPHU CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMupoBaTH ~ HAYYHBIM  THN  MBIIUIICHUS,  BIAJAETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHU U METOJAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33aJayl B 00pa30BaTEIbHOU
JEeSATEIbHOCTU U KU3HEHHBIX CUTYaLIUSIX;



BBISIBIISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIleHUs, HaXOJUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMETPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4yd pPe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN MOMCK MEPEeHOca CPEJCTB U CIIOCOO0B
NencTBUs B MPO(ECCUOHAIBHYIO CPEY;

YMETbh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 001acTu
KU3HEACSITEIbHOCTY;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJCH, IIPEAIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, 10IYCKAIOIINE albTepHATUBHBIE PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOT0 MOCcOoOHsI, HAYYHO-TIOMYJISIPHOM TUTEPATYype, OMOJOTMYECKHUX CIOBAPSIX
Y CTIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax naHHBIX, B IHTEepHETE), aHATN3UPOBATh
MHPOpPMAIIMIO PA3IMYHBIX BUJAOB U (HOpPM TMpeACTaBICHUS, KPUTUYECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MMOUCKE U
oTOOpe OUoIoTUYeCKO HH(pOpMAIUU, HEOOXOAUMOM 17151 BHITIOJHEHUS Y4EOHBIX
3azay;

npuoOpeTaTh OMbBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBaTh KYJbTYPY aKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMy TpEACTaBICHUS
ouonornueckoi uHMOpMmaruu (cxembl, Tpaduku, AUATpaMMBbI, TaOIUIIHI,
PUCYHKH U APYToe€);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Ouonoruyeckod wuHoOpMAaIMEd: NPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTE€MaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIOJIb30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HarJIsTHOCTH;

BJaJ€Th  HAaBbIKAMHU  pACIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
UH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) ob1enne:



OCYILIECTBIIATh KOMMYHHMKAIIMM BO BceX cdepax KHU3HH, aKTHBHO
y4acTBOBaTh B JHAJIOre WM JUCKYCCUM IO CYIIECTBY OOCYXIaeMOM TeMbI
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCUTEIHHO
BBITIOJTHEHUS TpEIJIaracMoi 3a/laur, yUUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIIMHI APYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacrio3HaBaTh HEBepOaJIbHBIC Cpe/CTBa OOIIEHUs, NMOHUMAaTh 3HAYCHHE
COIMATBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(PIMKTHI K BECTH IMEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMHU CITIOCOOAMU OOIICHUS U B3aUMOICUCTBUS, TOHUMATh
HaAMEpEHUsl APYTrux JIIOJACH, MPOSBIATh YBAKHUTEIBHOE OTHOIIEHHE K
cobeceTHUKY 1 B KOPPEKTHOH hopme HopMyIHpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUTyaIbHOMN
paboThl MpU  peHieHHH  OMOJOTMYECKOHW  mpoOsieMbl, O0OOCHOBBIBATH
HEOO0XOJIMMOCTh MPUMEHEHUSI TPYIIOBBIX (POPM B3aMMOACUCTBUS PU PEIICHUU
y4eOHOI 3a/1auu;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHMA C y4éTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK0TO Yje€Ha KOJUICKTUBA;

MpUHUMATh 1I€Td COBMECTHOM JEATEeNbHOCTU, OpPraHU30BbIBaThH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JHOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M Ka)XJOTO0 yYacTHHKAa KOMaHIbI B
0OIIIMIA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IPOEKTHI, OLIEHUBATh HJEU C TMO3WIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE IOBEICHHE B Pa3TUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITHh MHUITMATHBHBIM.

OBJiajieHue YHUBEPCAJIbLHBIMYU PEryJIsiITUBHBIMU €CTBUSAMM:

1) camoopranu3anusi:

HCIIOJIB30BaTh OHMOJIOTMYECKHWE 3HAHUS IS BBIABICHHUS NPOOJIEM M HX
pEIIeHNs B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU IIEJIE€BbIE M CMBICIOBHIC
YCTAaHOBKHU B CBOMX JICMCTBUSIX M TIOCTYIIKAX MO OTHOIICHHIO K YKUBOMW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIIHNX;



CaMOCTOSATEIBHO OCYILIECTBIIATH II03HABATENBHYIO IESITEIBHOCTD, BBISBIIATH
po0JIEMBbI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33,14 B 00pa30BaTEIbHON
NEeATEIbHOCTH U XKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKi y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaThb  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIULUHN B
pa3HbIX O0JACTSIX 3HAHWI, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQJICTh HABBIKAMU TI03HABATEIbHON pediaeKcur Kak OCO3HAHUS
COBEpILAEMbIX JEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIb30BaTh NPUEMBI pediieKCUr 7Sl OLCHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTBHl JPYTrUX MpPU aHAJU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHATHE Ce0sl M APYTHX:

OpPUHUMATh ce0sl, MOHMMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBhl JIPYTUX MpU aHaJIU3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHHUS COJNEP)KaHWS Y4eOHOTO mMpeaMeTa
«buonorus» Ha yrayOnEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOOecreueHue
npodunbHOro oOyueHusi oOywatomuxcs Ouonorud. OHH — BKIIIOYAIOT:
cneurpuyeckue s OMOIOTHH HAyYHbIE 3HAHUSA, YMEHUS U CLIOCOOBI IeHCTBHIA
10 OCBOCHHUIO, HHTEPIIPETALIMU U TIPe0Opa30BaHUI0 3HAHUMN, BUJIBI ACATEIHHOCTH
M0 TOJIyYCHHIO HOBBIX 3HAHWW M MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a



TaK)K€ B PpEAIBbHBIX JKU3HEHHBIX CHUTyauusx. [IpeaMerHble pe3ynbTaThl
PEACTABIIEHBI IO TOAaM U3y4YECHHUS.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS yueOHOTO TpeamMeta «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMI O MECT€ M pOJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUM €CTECTBEHHO-HAYUYHON KapTHUHBI MUpa, B
MO3HAHUU 3aKOHOB TMPUPOABI M  PEIICHUH TPOOJEeM  PalMOHAIBHOTO
MIPUPOIOTIOIB30BAHMSI, O BKJIAJIE POCCUHCKHX M 3apyOEIKHBIX YUEHBIX B PA3BUTHE
OnoJoruy;

BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraloIKe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTabOJIM3M, TOMEOCTa3, CAMOPETYJISIUs, CaMOBOCIIPOU3BEICHUE,
HaCJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnetounass teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocoMmHas
Teopust HaciencTBeHHoctu T. Moprana), yaenus (H. Y. BaBunoBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKICHHUS  KYJbTYPHBIX  pPAaCTE€HHUM), 3aKOHBI
(eamHOOOpA3Usi MOTOMKOB MEPBOTO MOKOJIEHUS, PACIICTUICHUS, YACTOTHI TaMeET,
HE3aBUCUMOTO HacnenoBanus [. Menaens, TOMOJIOTUYECKUX pSJOB B
HACJICICTBEHHOM  u3MeHunBocth  H. n. Basuiiosa), MPUHLIAIIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJaMU HAay4HOTO TMO3HAHUS, UCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX KUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOJI0/ICHHE, DKCIIEPUMEHT);

YMEHHUE BBIACISATh CYHIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUM, KUBOTHBIX M YEJIIOBEKA, CTPOCHHUS OPTraHOB U
CUCTEM  OpraHoOB  pacTCHUH, YKUBOTHBIX, YyeJIoBeKa, MIPOIIECCOB
KU3ZHEAEATEIbHOCTH, MPOTEKAIOIINX B OpPraHM3Max pacTeHHM, XUBOTHBIX H
YeJIOBeKa, OMOJIOTMUECKMX TPOILECCOB: OOMEHa BEHIECTB (METabOIU3M),
MIPEBpAIICHHs] dHEPTUU, OPOKEHUSI, aBTOTPOGHOTO M TETEPOTPO(HOTO THUIIOB
nuTanus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo3a, TraMeToreHesa,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
VMHJIUBUAYAJIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a), B3auMOJIECH CTBUS TE€HOB,
reTepO3nca, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBSI3H MEXK]y OpraHOMIAMU KIETKHU U HX
(GYHKUUSIMHA, CTPOEHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
OpraHamMM M CHCTEMaMH OpPraHOB y pPacTEHUM, JKMBOTHBIX M YEJIOBEKAa U MX
GYHKIIUSAME, MEXIY CHUCTEMaMH OPraHOB M WX (DYHKITUSMU, MEXIY dTaraMu



oOMEHa BeNIeCTB, JTalamMd KJIETOYHOTO IMKJIAa M SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
¢denotunom u pakropamu cpesbl OOUTAHUS;

YMEHUE BBISBIATHh OTIMUYUTEIHHBIC IPU3HAKA KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTMYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JUISl TOKa3aTeJIbCTBA POACTBA OPIaHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYIIIT;

YMEHUE pellaTh OHOJIOTMYECKHE 33/Jaud, BBISBIATH IPUYHMHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY HCCIIEAYEMbIMU OMOJOTHYECKHMMH IpoLeccaMu U
SBJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000pYAOBaAHUEM;

YMEHHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPATh HX IKCIEPUMEHTAIHHBIMU
cpenctBamu, (popmynupys Lelb MCCIEIOBaHUS, aHATU3UPOBATH IMOJTYyYEHHBIC
pe3yNbTaThl U AENAaTh BHIBOJBL;

YMEHHE y4acTBOBATh B y4eOHO-UCCIIEA0BATEILCKOU paboTe 1o OUOJIOTHH,
HKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTABISITH TMOJYyYCHHbIE PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(epeHUHUsIX;

YMEHHUE OLIEHUBATh TUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obnmactu  OMOJIOTMM M MEIMLIMHBI  (KJIOHUPOBAHHME, MCKYCCTBEHHOE
OIUIOZAOTBOPEHHUE, HAIIPABIEHHOE U3MEHEHNE T€HOMA U CO3aHHME TPAHCTEHHBIX
OpraHu3MoOB);

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIN BbIOOp OyAylel npodeccuoHaaIbHOM
JeATEeIbHOCTU B 001aCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOTO XO35MCTBA, MUILEBOM MPOMBIIIIIICHHOCTH, yTIyOJsaTh
MMO3HABATEIIbHBI ~ MHTEPEC, HANpPABJICHHBIH HA  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOIIEH MPOPECCHH U MTPOJOJIKEHHE OMOIOTMUECKOro 00pa3oBaHus B
OpraHu3aLMIX CPEAHEro NpodhecCHOHATBLHOrO U BBICILIETO 00pa30BaHMs.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUI O MeECTe M pOJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW E€CTECTBEHHO-HAyUYHOUH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PELIEHUU IKOJIOTMYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIIEHUH BONPOCOB PAIMOHAIBHOTO
MPUPOIONIONIB30BaHUS, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,



00I1IECTBY, YEIOBEKY, O BKJIaJIe POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIaJI€Th CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYACT
OTpesieNieHUs] U TIOHMMaHWE CYITHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHIECKHE TCOPUH
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIOIUH),
yuenus (A. H. CeBepuoBa — 0 MOyTAX W HampaBleHUsAX sBoionuu, B.W.
Bepuanckoro — o 6uocdepe), 3akoHbI (TeHeTHYECKOTo paBHOBecus JIk. Xapau u
B. Baitn6epra, 3apoasiieBoro cxoactsa K. M. bapa), npasuna (Mmunumyma HO.
JInbuxa, 3KOJOTMYECKON MHUpaMUJbl SHEPIHH), TUMOTE3bl (TUIOTE3a «MHpa
PHK» V. I'mnGepta);

YMEHHE BIAJCTh OCHOBHBIMH  METOJAaMH HAy4YHOTO  MO3HAHMUS,
HCITOJIb3YyEeMBIMH B OHMOJIOTUYECKUX HCCIEAOBAHUSAX KUBBIX OOBEKTOB U
9KOCHCTEM (OMHCaHuE, U3MEpeHue, HaOIoJeHHE, HKCIEPUMEHT), crioco0aMu
BBISIBJICHUS U OLICHKW aHTPOIIOT€HHBIX U3MEHEHUM B PUPOJIE;

YMEHHUE BBIIETATh CYIECTBEHHBIC NPU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCHUCTEM U OHocdephl, CTAOMIM3UPYIOUIETO, NBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMIIATPUIECKOTO
BUI000pa30BaHus, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOGOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHrU3MOB K cpejie OOUTaHusl, YepeI0BaHUS
HANPaBIICHUH JBOJIOLMH, KPYrOBOPOTa BEHIECTB M IMOTOKA DSHEPTUU B
AKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3W MEXAY MPOIECCAaMU DBOJIOIUH,
JBYDKYIIUMH CUJIAMU aHTPOINIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMCHUE  BBISBIATH  OTJIMYUTCIBHBIC TPU3HAKH  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHusl, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3€li OpraHu3MoB B COOOUIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHNUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCTOJb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JIJISl IOKA3aTeIbCTBA POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYMI, B3aWMOCBS3W OpPraHU3MOB M CpEAbl OOWTaHWMSI,
€MHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOT000pa3us
BUJIOB M SKOCUCTEM KaK YCJIOBHsI COCYIIIECTBOBAHUS MPUPOBI U YEJIOBEUECTBA;

yMEHUE peliaTh OMOJOTUYECKHE  3a/aud, BBISBISATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY UCCIENYEeMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U
SABJICHUSIMHU, JI€JIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYEHHBIX
pe3yIbTaTOB;



YMEHHUE BBINIOJIHATH Ja00OpaTOpHbIE U MpaKTHUYeCKHe paboThl, COOMI0IATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCIEPHUMEHTAIHLHBIMU
cpeactBamMu, (popMmynHpys Ledb HUCCIeNOBAaHUS, aHAIM3UPOBATH MOIYUYCHHBIC
pe3yNbTaThl U ACNIaTh BHIBOBL;

yYMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEAOBATENBCKONM paboTe 1Mo OUoIoruwy,
HKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh  MOJYYCHHBIE pe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHUHUsIX;

YMEHHE OLCHUBATh THUIIOTE3bl U TEOPUU O MPOUCXONKICHUM KU3HH,
YelloBeKa M YEJIOBEYECKUX pac, O NpHUYMHAX, MOCIEACTBUAX M CIocodax
MpEeA0TBpAlIECHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oymyliel mpodeccruoHanbHON
JESTEIbBHOCTY B 00JIaCTH  OMOJIOTUHM, HKOJIOTUH, TPUPOAOIOJIB30BAHNUS,
MEIMLINHBI, ONOTEXHOJIOTUH, ICUXOJIOIMH, BETEPUHAPUH, CEIBCKOIO XO035HCTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIayOJdsTh  INO3HABaTENIbHBIM  MHTEpeC,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIONIIEH mpodeccun u
MPOJOHKEHHE OMOJOTHYECKOT0 00pa3oBaHWs B OPraHM3AIUsIX CPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKvBBIE cCHCTEMBI U X H3YUCHHE
3 buosnorust kietku 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BEIECTB U IPEBpaIleHHE YHEPTUN 9 1
B KJICTKE
; Hacnencreennas ungopmanus u 9 05
peanmu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH
14 ['eHeTHKa YemoBeka 0.5
15 Cenekiusi OpraHu3MOB 4 1




buorexHonorus u cMHTETHYECKAs

16 4
Ouosiorus
17 ‘ PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KITACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
1 3apo’KIeHUE U PAa3BUTHE 3BOJIIOIIMOHHBIX 4
Ipe/ICTaBICHUN B OHOJIOTUH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHue U pa3BUTHE KU3HH Ha
4 P P 15 15
3emuie
[IpoucxoxneHue yemoBeka —
5 P 10 1
AHTPOIIOTEHE3
DKOJIOrHusg — HayKa O B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
OpraHu3msl 1 cpesja 0OuTaHUs 1.5
DKOJIOTHS BUAOB U MOYJISIUAN 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHe
9 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10
-~ 102 0 7.5

[MPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f{lsyqeﬂnﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
1 buonorus kak KOMIUIEKCHAsI HayKa 1 1
KaK 4acTh COBPEMEHHOI'0 00IIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
3 YpoBHEBasi OpraHU3aUs KUBBIX 1
CUCTEM
4 HcTopust OTKPBITHS U U3YYEHUS 1
kietku. Kinerounas reopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3yueHnne MeTo10B KIIETOYHON 1 05
6uonoruu (xpomarorpadus, '
anexkTpodopes, auddepeHnnaibHoe
uentpudyruposanue, [1LP)»
6 XHUMHUYECKUH COCTAB KIETKH 1
7 MuHepanbHbIC BEECTBa KICTKH, UX 1
Ouosoruyeckas poib
8 Opranuyeckue BemecTBa KIeTKH — 1 05

6enku. JlabopaTopnas pabora




«OO6HapyxeHHe OeIKOB C TOMOIIbIO
KAueCTBEHHBIX PEAKLUN»

CgoiicTBa, Ki1accupukanus u GyHKIHHA

° 0enKoB
10 Opranudeckue BeIecTBa KIETKH —
YIJIEBOIBI
11 Opranuyeckue BelecTBa KIETKH —
JIUIIH 1B
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJIIEHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunaTpudocharsr (HTD)
CexBennpoBanue [JHK. Metoms
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
IIPOTEOMUKHU
15 MeTto/1bl CTPYKTYPHOM OMOTOTHH
16 Tunel knerok. [Ipokapuornueckas
KJIETKA
CtpoeHune syKapuOTUYECKON KIIETKH.
17 [TpakTrueckas pabota «3yuenue 0.5
CBOWCTB KJIETOUHOW MEMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KJIeTKH
19 OnHoMeMOpaHHbIE OPTaHOUIBI KIETKH. 05

[IpaxTuueckas padora «M3yuenue




20

21

JBHXXCHUA IUTOILJIA3Mbl B
PACTUTCIIBHBIX KJICTKAX»

[ToyaBTOHOMHBIE OPTaHOM/IBI KIICTKU:
MUTOXOH/IPHH, TUIACTH/IBL.
JlabopaTtopHast pabora «Hcciaenoanue
IUIa3MOJIN3a U JIETUIa3MOJTN3a B
PACTUTCIIBHBIX KJICTKAX»

HeMeM6paHHHe OpraHou bl KJICTKHU

0.5

22

23

24

Crpoenne u GyHKIUH sIIpa

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabora «/3yueHue CTpoeHHUsI KIETOK
Pa3JIMYHBIX OPraHU3MOB»

ACCUMUIISIIINS ¥ TUCCUMUIIALINS — JBE
CTOpOHBI MeTabonu3Ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yueHne KaTaIuTUHYECKOM
aKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»

0.5

25

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO METaboI13Ma.
JlaGopaTtopHast pabora «3yuenue
(epMEHTaTUBHOTO PaCIICTIIICHUS
MEPOKCH/IAa BOJIOPO/A B PACTUTEIbHBIX
Y )KMBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTopsl U OenKu-
UHTHOUTOPBI




27

ABTOTpO(DHBIN THIT 00MEHA BEIIECTB

28 ®doTocuHTE3
Xemocwunres. Jlaboparopnas pabora

29 «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3A 0.5
U XEMOCHHTE3a»
Anas’poOHbIe OpraHu3Mbl. Buibl

30 Opoxxenus. JlabopaTopHas paborta
«CpaBHEHHUE MTPOIIECCOB OPOXKEHUS 1
JIBIXAHUSD)

31 AspoOHBIE OpraHU3MBbL. JTaIlbI
YHEPTEeTHIECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peaknimm MaTpuyHOTO CHHTE3a

34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3
PHK

35 Tpancisuus u e€ 3tTanbl

36 Konnposanne amuHokucinor. Poib
pubocom B OnocuHTe3e Oenka

37 Opranu3zaiys reHoMa y mpoKapuoT u
DYKapuoT

38 MonexynsipHbIE MEXaHU3MBbI
HKCHPECCHH T€HOB Y 3YKapUOT

39 Bupycel — BHEKIETOUHBIE (hOPMBI 05

’KH3HH U O0JIUTaTHBIE mapa3unThl.




[IpakTuueckas padora «Co3nanue
MOJICIIH BUPYCa

BupycHbie 3a00eBanus yeloBeKa,

40 YKUBOTHBIX, PACTEHU

41 HanotexHonoruu B OHOJIOTHH U
MEAUIIHE

42 JKU3HEHHBIN IINKI KIETKU

43 Marpuunsiii cuare3 JJTHK
Xpomocomsl. JlTaboparoprast pabota

44 «M3y4eHne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOTIpenapaTax»

45 JleneHue KJICTKHM — MHTO3
Tuns! knetok. Kapuokuues u
nuTokuHe3. JlaboparopHas paboTa

46 «Habmroieane MuTO3a B KIIETKAX 0.5
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpoIIpenaparax)»

47 Perynsius »KM3HEHHOTO ITUKJIIA KIETOK

48 Opranu3M Kak euHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHas 05
pabota «/3ydyeHue TkaHel pacTeHU» '
TkaH! )KHUBOTHBIX U YeJIOBEKA.

50 JlaboparopHas padota «3ydeHnune 0.5

TKaHEH KMBOTHBIX)




Opranel. CucTeMbI OPraHoB.

51 JlaboparopHas pabota «3ydenue 0.5
OpraHOB LIBETKOBOTO PACTCHHSD)

52 Oropa Tena opraHu3MoOB

53 JIBI>KEHHE OpraHu3MOB

94 [Iutanue opranuzMoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenpHas CUCTEMa YeI0BeKa

56 JlpIxaHue opraHu3MoB

57 JlpIXaHHue TT03BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmMos

61 3amuTa y OpraHu3MoB

62 HMMMmyHHas cucTema 4enoBeka

63 Pa3npaxuMocTh 1 peryisinus y
OpPTraHU3MOB
['yMopainbHast perynsus u

64 SHJIOKPHHHAS CUCTEMa KUBOTHBIX U
YeroBeKa

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB

66 [TomoBo€ pa3sMHOKEHUE

67 Meiio3




68

l'amerorenes. ObpazoBanue u
Pa3BUTHUC ITOJIOBBIX KJICTOK.
JlaboparopHas pabota «3ydenue

CTPOCHUS IOJIOBBIX KJIIETOK HAa I'OTOBBIX

MUKpOIpenaparax»

0.5

69

70

71

NuauBunyansHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas pabota «BblsiBieHne
MPU3HAKOB CXOJCTBA 3apObIIIeh
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabora «CtpoeHue
OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTeHun»

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

74

75

OcHOBHBIE TIOHATHS U CUMBOJIBI
renetuku. JlabopaTopHas pabora

«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX

HACCIICIOBAHMI»

3aKOHOMEPHOCTH HacleI0BaHUs
pU3HAKOB. MOHOTHOpUAHOE
ckpemrBanue. [Ipaktiuaeckas padbora
"N3y4yeHue pe3yapTaToB

0.5

0.5




MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

76 MOHOTHOPHUIHOTO CKpPEIINBaHUS

77 AHanu3upymolLee CKpeMBaHuUE.
HenonHoe noMuHUpOBaHKE
JuruOpuHoe cKpenuBaHue.

78 [IpakTudeckas padora «3yueHune 05
Pe3yIbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DHITBDY

79 I{uTomorunueckre OCHOBBI
TUTHOPHTHOTO CKPEIUBAHUS

80 CuernieHHOe HacleOBaHUE TPU3HAKOB

81 XpOMOCOMHasI TEOPUS
HACJICJICTBEHHOCTH

82 I'eneTuka nona

83 I'eHOTHT Kak [EIOCTHAS CHCTEMa

84 ['eHeTHYEeCKUI KOHTPOIb PA3BUTHS
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH NTPU3HAKOB. Buibl
U3MEHYUBOCTH

86 MonudukarmoHHas U3MEHIHBOCTh
BapuarnuonHsbIi ps v BapualimoHHAs

87 kpuBast. JlaboparopHas paboTa 05

«MccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON U3MEHYUBOCTH.




88

89

ITocTpoeHne BapuallMOHHOTO psifia U
BAapUALIMOHHON KPUBOM»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

MyTtanuoHHas HK3MEHYUBOCTb.
[TpakTrueckas pabora «MyTarnuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOT O
npoiiecca. DMUTeHETUKA 1
STMHUTCHOMUKA

91

I'enernka yenoseka. [IpakTuueckas
pabora «CocTraBiieHre U aHAIN3
POIOCIOBHOM»

0.5

92

93

MeTtoabsl METUITMHCKON T€HETUKH

3HaueHne MEIUIINHCKON M€ HETUKU B
MIPEAOTBPALIEHUN U JICUCHUU

FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHast pabora «3yueHue

COPTOB KYJIbTYPHBIX PACTEHUN U ITOPOJ

JOMAaITHHUX KUBOTHBIX)

0.5

95

Metoapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJICKIINU PACTCHUI

0.5




JloCTH>KEHMS CeJIEKIMU PACTECHUN U
96 *KUBOTHBIX. [IpakTnueckas padora 1
«IIpuBUBKa pacTeHUI»

Coxpanenue, U3y4eHue u

97 UCIIOJIb30BaHNE TeHETUICCKHIX 1
pecypcos
buoTtexHonorus kak Hayka u oTpacib

98 npou3BojcTBa. [IpakTuueckas padora 1 0.5
«3yueHne 0ObeKTOB OMOTEXHOIOTUIY

99 OcHoBHbIE HaNpaBICHUS 1
CUHTETHYECKOI Ononoruu

100 XpoMOCOMHas M TeHHAsI MH)KEHEPUS

101 MenunuHcke OMOTEXHOJIOTUA 1

102 PesepsHbiit ypok. IloBTOpenue, 1
00001IeHHe, cCUCTEMAaTHU3alUs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOT'PAMME




11 KITACC

KosmyecTBo yacoB DJIeKTPOHHBIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue f/llsyqeﬂnﬂ :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
1 OpodmonionHast Teopust Y. JlappuHa 1
) JIBIDKYIITME CHITBI SBOJIIOIIMN BUJIOB 110 1
Y. JapBuny
bopn0a 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTbop
4 dopMUpOBaHNE CUHTETUYECKOI 1
TEOPHUH IBOJIIOLIUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIIOLHS U MaKPOIBOIFOLIHS
6 [Momynsitust — smeMeHTapHast 1
€IMHUIIA YBOJIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOLUU 1
9 Dddext ocHoBarens. Ipdext 1

OYTBIJIOYHOTO TOPJIBIIIKA




10

11

12

Murpauuu. M305s1uu nomyIsiui:
reorpaduyeckas, OnoIornIecKas

EcrecTBennblii 0TOOpD —
HaMpPaBJIAOMUN (HaKTOP IBOIIOIUH

[TosoBoit oTOOP

13

[Tpucnocob1eHHOCTh OPraHU3MOB Kak

Pe3yabTaT MHUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOATANITAIIUN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdosornieckue,
¢busnonornueckue, ONOXMMUIECKHE,
noBeneHueckue. Jlabopatopuas
pabota «lIpucrnocobneHus
OpPTraHU3MOB U UX OTHOCHUTEJIbHAS
11e1eco000pa3HOCTh)

0.5

15

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(HOIIOTUYECKOMY
KPUTEPUIO»

0.5

16

17

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPOABOJIOLHH

18

CBs13b MUKPO3BOJIIOLIMH U
SMUJIEMHUOIIOTMT




Makpo3Bosronus.

19 [TasleoOHTOIOTHYECKHE METOIBI
M3yUYEHUS SBOJIIOLIUU

20 buoreorpaduyeckue MeToabt
M3YyUYEHUS SBOJIFOLIUU
DOMOpPHUOIOrHYeCcKHUe U CPaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METOIBI U3YUCHUS
HBOJIIOLIMH
MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHYECKHE U MATEMATUICCKUE
METO/IbI U3yUYECHHS IBOJIOIUU

23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH

24 AnantuBHas paaualus.
HepaBHOMEpPHOCTH TEMITOB 3BOJIIOIIHH

o5 Hay4nple THTIOTE3BI TPOUCX OKACHUS
KU3HU Ha 3emiie

26 JloHay4HBIE MTPEICTaBICHUS O
3apOXKICHUH KU3HU

97 OcCHOBHBIE 3Talbl HEOPraHUYECKOM
HBOJIIOLIUH

28 ['umoTe3sl 3apOKACHNUS )KU3HU
HcTopus 3emMau 1 METOMIBI €€

29 uzyuenus. JlaboparopHas pabota 05

«I/IsyquHe " OIIMCAaHHEC UCKOITaEMbIX
OCTAaTKOB APECBHUX OPraHHU3MOB)»




HauanbHble 3TaIsl opraHn4eckon

30
HBOJIIOIIH
31 DBOJIIONHS DYKAPUOT
OCHOBHBIE 3TaIbl YBOJIOLIH
39 pactutensHoro Mupa. [IpakTiueckas 05
pabora «3yueHue ocobeHHOCTEH '
CTPOCHHS PAaCTCHHI Pa3HBIX OTIEIOB»
33 OCHOBHBIE 3TaIbI YBOJIOIIH
KHBOTHOTO MHpa
DBorous )XKUBOTHBIX. [IpakTHyeckas
34 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOCHHS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U
nepuoam
36 MaccoBble BBIMUPAHHS —
HKOJIOTUIECKHE KPU3HCHI MTPOILIOTO
37 CoBpeMeHHBIN IKOTOTHYECKUI
KpHU3HC, €ro 0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHuYecKoro
MPOILTIOTO
39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPTaHU3MOB
40 AHTpPOIIOJNIOTUsI — HayKa O 4EJIOBEKE
41 PazButue npencrasienuii o

MPOUCXOKIACHUHN YCIIOBCKA




MecTo uesioBeKa B CUCTEME
opraHmyeckoro mupa. JlabopatopHas

42 pabota «M3ydyenue ocoOeHHOCTEH 1 0.5
CTPOCHHMS CKeJIeTa YeJIOBeKa,
CBSI3aHHBIX C TPSIMOXOKIACHHEM)
43 JIBM>KyIIMe CUIIbl aHTPOIIOI€HE3a 1
CooTHomeHNnEe OMOTOTUYECKUX
44 COIIMAIBHBIX (haKTOPOB B 1
aHTPOTIOTeHEe3e
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [TaneoreHeTrka u mMaaeoreHOMHUKA
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [IpakTudeckas
48 pabota «M3y4eHHE IKOJIOTHUECKUX 1 0.5
azanTanui 4eJ0BeKa
49 MexXIucCUIUTMHAPHBIE METO/IBI 1
AHTPOIIOJIOTUHI
50 3apokKI€HUE U pa3BUTHE IKOJIOTUN 1
Metonas! sxkonoruu. JlaboparopHas
51 pabota «/3ydeHre MEeTOI0B 1 0.5
HKOJIOTUIECKUX HUCCIICIOBAHUIN
59 3Ha4yeHHe SKOJOTMUECKUX 3HAHUH IS 1
YeJIoBeKa
53 Okonornyeckue pakTopsl 1
54 Abuotnyeckue pakropbl. CBeT Kak 1 05

IKOJIOTUYECKHUH (PaKTop.




Jlaboparopuas pabota «BrisiBicHHE
MPUCIIOCOOTICHUN OPTaHU3MOB K
BIIMSAHUIO CBETa»

AbGuoTtnveckue HaKTophbI.
Temrmeparypa Kak 3KOJOTHUYSCKHI
dakrop. JlaboparopHas pabota

55 . 1 0.5
«BpIsBIIEHNE IPUCTIOCOOICHUH
OpPTaHU3MOB K BITUSTHHIO
TEMIIEPaTyPhI»
AbuoTtnueckue (axkropsl. BiraxkHoCTh
KaK 9KOJIOTUYECKUHN (PaKTop.
56 Jlaboparopras pabora 1 0.5
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHni U3 Pa3HbIX MECT OOUTAHMSY
o7 Cpenbl 0OuTaHUs OPraHu3MOB 1
58 buonoruueckue puTMsl 1
59 XKuzHeHHble pOpPMBI OPraHU3MOB 1
60 buotnueckue hakropsl 1
3HaueHue OMOTHYECKHUX
61 B3aUMOJCHCTBUI JUISl CyLIECTBOBAHUS 1
OpPraHHU3MOB B cpejie OOUTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
TOTTYJISIITAN
OCHOBHbBIE TIOKA3aTeNN MOMYJIISIIH:
63 YUCJIEHHOCTb, IJIOTHOCTb, BO3pAaCTHAs 1

U TI0JIOBasi CTPYKTypa




OcHOBHBIC TOKa3aTeIU NOMMyJIAUU:

64 POX/1aeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUU

65 OKosiornyeckas CTpyKTypa HOMYJISLUH

66 JlnHaMuKa MONYJISIIUAY U €€ peryisuus

67 Kpussle pocta ynucieHHOCTH
nonynsiui. KpuBbie BBDKHUBaHUS
DKoJslornyeckas HUIlla BUJA.

68 JlaGoparopHnas pabora 05
«IIpucnocobnaenus cemMsiH pacTeHuH K '
pacceneHuIo»

69 Bun xak cucrema nomynsiuii

70 3aKOHOMEPHOCTH TOBEJICHUS U
MUTpaNi )KUBOTHBIX

71 Coo0111ecTBO OpraHM3MOB —
OnoLeHo3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BeliecTB U MOTOK
SHEPIHUU B IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJOTHYECKHUE MUPaMHIbI

76 W3meneHus coo0I1ecTB — CYKIIECCHH
[IpupoiHBIE 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK. IKOCHCTEMBI

MOpEN U OKEaHOB




78

[IpupoIHBIE S3KOCUCTEMBI.
DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
IIyCTbIHb

79

80

AHTpOHOFCHHBIG OKOCHUCTEMbI

VYpb6oskocucremsl. [IpakTrueckas
pabota «/3ydeHne 1 onrcaHue
ypOOIKOCHCTEMBD»

0.5

81

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aHUMOJICUCTBUHI
OpPraHU3MOB B DKOCHUCTEMAX

82

MexaHNU3MBI BO3JCHCTBHUSI
3arpsI3HEHUM Pa3HbIX TUIIOB HA
cyOOpraHu3MeHHOM, OPTaHU3MEHHOM,
MOIMYJISIUUOHHOM M 3KOCUCTEMHOM
YPOBHSIX

83

84

buocdepa — obmernnanerapuas
o0oouka 3eminu

VYuenne B. 1. Bepnazackoro o
ouocdepe

85

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86

87

KpyroBopoTsl BemecTs u
OMOTEOXMMHYECKHUE ITUKITBI

3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88

YcToituuBocTh Ouochepsl




DKOJIOTUYECKHE KPU3HUCHI U UX

89
MIPUYHHBI

90 Bo3zaeiictBue yenoseka Ha 6uochepy

91 AHTpPONOT€HHOE BO3/ICHCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupoab!

03 OCHOBHBIE TIPUHIIMITBI YCTOHYUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHOE MPUPOAOIIOIE30BAHNE

94 Y COXPaHECHUE OMOJIOTHIECKOTO
pa3zHooOpa3us 3eMiun

95 O6001meHue Mo Teme
«MUKPO3BOJIONUS U €€ Pe3yJIbTAThHI»

96 O6001menue Mo Teme
«Makpo3BOIIOIUS U €€ Pe3yTbTaThD»
O6001enue mo Teme

97 «[IpoHCcxX0XIeHUE U PA3BUTHE KU3HU
Ha 3emiie»

O6001enue mo Teme

98 «[IpoucxoxaeHNE YeIOBEKa —
AHTPOTIOTCHE3)

O060061ienne o Teme «IKOIOTUS —

99 HayKa 0 B3aMMOOTHOIICHUSX
OpPTaHHU3MOB»

100 O6o006menue o Teme «OpraHu3mMbl U

cpena OOuTaHUs




101 0O06001IeHuE 110 TeMe «DKOJIOrUs

BUJOB U NONYJIALUI)

102 O6006menue mo teme «buocdepa —
ri1o0abHast 3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102

7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

buonorus. buosiornueckne CUCTEMBI M IPOLECCHI;

yIiTyOJIEHHOE

obyuerme. 10 xmacc. TepemoB A.B., IlerpocoBa P.A. OOGmiectBo ¢

OrpaHu4eHHoON 0TBEeTCTBEHHOCTHIO "MOLl MHemo3una".

buonorus. buosiornueckne CUCTEMBI M IPOLECCHI;

yIiTyOJIEHHOE

ooyuenme. 11 xmacc. TepemoB A.B., IlerpocoBa P.A. OO6mectBo c

OTPaHUYECHHOU O0TBETCTBEHHOCTHIO "MOLl MHeMo3uHa".

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA
Jleonosa, I'. I'. buonorusa / I'. I'. JleonoBa. — 2-¢ u3j., ctep. — CaHKT-
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