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IMOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yueObnomy mpeamery "buosnorus" (mamee - Ouonorusi) Ha
YPOBHE cpeaHero odiiero oopaszoBanus pazpadboTana Ha ocHoBe DeniepaabHOIo
3akoHa oOT 29.12.2012 Ne 273-®3 «O0 oOpa3zoBanun B Poccuiickoii
®enepanun», PI'OC COO, Konnenuuu npenofaBaHus y4eOHOTO IpeaMeTa
«buonorus» M OCHOBHBIX MOJOXEHUH (denepaabHO paboyeil mporpaMMel
BOCTIMTAHUS.

VYyeonslii peamer «buonorus» yriayonénHoro ypoBHsa usyuenus (1011
KJacchl)  SIBISIETCS OJHMUM M3  KOMIIOHEHTOB  NIPEIMETHOW  00JacTH
«EcrtectBeHHO-HayuHble npeaMerb». CormacHo mnonoxeHusM PIrOC COO
npoduiabHbIe y4eOHbIE NpPEAMEThI, H3y4yaeMmble Ha YIIIyOJIEHHOM YpOBHE,
ABIIAIOTCA cIocoO0oM auddepeHmanui o0yuyeHus: Ha ypoBHE CpPeIHEro 001ero
o0pa3oBaHMs W NPU3BaHbl O0ECHEYUTh NPEEMCTBEHHOCTh MEX]Y OCHOBHBIM
o0IMM, CpeIHUM OOIIMM, CpeAHHM MpPO(EeCcCCHOHATBHBIM W  BBICHIUM
oOpazoBaHueM. B To xe BpeMsi Kaxablil U3 3TUX YUEOHBIX MPEAMETOB JOKEH
ObITh OPHUEHTHPOBAaH Ha [PUOPUTETHOE pEIIEHHEe 00pa30BATENbHBIX,
BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aj]a4, CBS3aHHBIX C MpodopueHTanuein
oOydaromuxcsi ¥ CTUMYJUPOBAaHHMEM HWHTEpeca K KOHKPETHOW o00yacTu
HAYYHOTO 3HAHWs, CBSI3aHHOTO C OWOJOTHEH, MEAWIMHOW, JKOJIOTHEH,
MICUXOJIOTHEN, CIOPTOM WJIM BOCHHBIM J€JIOM.

[Iporpamma mo yueOHomy mpeamery "buonorusa" na€r mpeacrtaBieHue o
e U 3aJadax u3ydeHusi yuyeOHoro mpeamera «buosiorus» Ha yriayOGnéHHOM
YPOBHE, ompenaenseT o0g3aTeabHoe (MHBapUaHTHOE) MPEAMETHOE COACPIKAHUE,
€ro CTPYKTYpHUpPOBaHHUE IO pa3jesiaM M TeMaM, paclpeiesieHHe MO Kiaccam,
PEKOMEH/IyeT IMOCJIEe0BATEIbHOCTh M3YYEHHUs Y4eOHOro Marepuaia ¢ y4éToMm
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKM y4eOHOTro Mpolecca,
BO3pAacTHBIX OcoOeHHOcTel oOyuatomuxcsi. B mporpamme mo Ouosnoruu
peann30BaH MNPHUHLMI MPEEMCTBEHHOCTH C HW3YyYEHUEM OHMOJIOTMH Ha YPOBHE
OCHOBHOro oOmiero oOpa3zoBaHusi, Omarojgapsi 4YeMy [POCMAaTPUBACTCS
HANpaBlIE€HHOCTh Ha TMOCIEAYIoIlee pa3BUTHE OHOJOTHYECKHX 3HAHUM,
OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, NMPEJACTaBICHUI O 3J0pOBOM 00pa3e XU3HH, Ha
BOCITUTaHUE OEpEeKHOTO OTHOIICHHS K OKPYXKAIOIIeW MpupoaHoil cpene. B
IporpaMme Mo OMOJOTMU TAaK)Xe MOKa3aHbl BO3MOYKHOCTH y4e€OHOrO IMpeaMeTa
«buonorus» B peammzamuu TpedboBanniit PI'OC COO k MIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yjbTaTaM OOyuYeHUs U B
(GopMUPOBaHWN OCHOBHBIX BHJOB YyU€OHO-IIO3HABATENbHON JEATEIBHOCTH
o0ydaromuxcsi M0 OCBOCHHUIO COJIEp)KaHUsl OMOJIOrMYecKOro oOpa3oBaHUs Ha
YPOBHE CpPEeAHETO 00111er0 00pa30BaHuUs.

Yuebubiii  npeamer «buonorus»» Ha ypOBHE CpPEIHEr0  OOIIero
oOpazoBaHMsl 3aBepuiaeT OWoJoTHMYeckoe oOpa3oBaHME B IIKOJIE U
OpHEHTHPOBAH Ha pacUIMpPEeHHE U YriayOjaeHue 3HaHUN OOydaromMXCsa O KUBOU
IPUPOJIE, OCHOBAX MOJEKYJISIPHOM W KJIETOYHOW OMONOTHH, SMOPHOJIOTUU H
OUOJNIOrMM Pa3BUTHUS, TEHETHKH, CEICKIUH, OMOTEXHOJOTHH, HBOJIOLUOHHOTO
YUEHUS U SKOJIOTHUH.

Nzydyenne yuebHOro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOUIMXCS K MOCIEAYIOUIEMY MOTYYSHHIO
OMOJIOrMYecKOro  00pa3oBaHUsl B By3ax U OpraHU3alUAX  CPEAHETrO
npodeccronansHOTO O00pazoBaHusi. (OCHOBY €ro COJEPKaHHUS COCTABIISICT
cUCTeMa OMOJIOTHYECKUX 3HAHWM, MOTYYEHHBIX MPH U3YYCHUU 00YyUYaOUIIMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3leiaoB OHOJOIrMM HAa ypOBHE



OCHOBHOro oOmero obOpasoBanus, B 10—11 kmaccax 3TW 3HaHUA MOJY4YaArOT
pa3ButHe. Tak, pacliupeHsl U yriIyOJIeHbl OMOJIOTMYECKUE 3HAaHUS O PACTEHUSX,
JKUBOTHBIX, rpudax, OakTepusX, OpraHuszMe YyeJIoBeKa, oommx
3aKOHOMEPHOCTSIX ~ KW3HM, JOIOJHUTEIBHO BKIIOYEHBl OHOJIOrMYECKUE
CBEIEHUS NPHUKIAJHOIO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCTIONb30BaTh KaK OPHUEHTUPHl s MOCIHEAYIoLero BbeiOOpa mpodeccuu.
Bo3moxHa Takxke WHTErpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSAMH, TMOJTYYCHHBIMH OOYYAIOIIMMHCS TpPH U3Y4YeHUU (PU3UKH, XHUMHUH,
reorpaduu ¥ MaTEMaTHKH.

Ctpyktypa mporpammsl no ydeOHomy mpeamery "buomoruss" otrpaxkaer
CUCTEMHO-YPOBHEBBIII M 3BOJIOUMOHHBIN MOAXOAbl K H3YYEHUIO OHOJIOTHH.
CorymacHO MM, W3y4arOTCsS CBOMICTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allMH, 3BOJIOLMH OPraHMYECKOro Mupa
Ha 3emile, COXpaHEHUs OMOJIOTMYECKOro pa3zHooOpasus IiaHeTbl. Tak, B 10
KJJacCe M3Yy4YaloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouojoruw,
IMOPHUOJIOTUU U OMOJOTHH Pa3BUTHUS, TEHETHKH U CENIEKIIMU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTHUH, AaKTyaTu3UPYIOTCS 3HAHHUS OO0y4aloumxcs [0
OOTaHHMKEe, 300JI0THHM, aHAaTOMHUH, (H3UONIOrMH dYeiaoBeka. B 11 kmacce
U3y4al0TCs SBOIOIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHue o ouocgepe.

VYyeOnslii mnpenver «buosorus» nOpu3BaH  00ECIEUUTH OCBOEHHE
oOydaromuMucsi OWOJIOTUYECKUX TEOPUMl W 3aKOHOB, HAEH, MPUHIUIOB U
paBWi, JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAHUH O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
HOMYJISIIUY, OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JTOCTIKEHUSX,
COBPEMEHHBIX  MCCIIEIOBAaHUAX B  OHMOJOrMH, NPHUKIAJHBIX  ACIEKTaX
Onojornyeckux 3HaHWUM. Jlng pasBuTMs M HOAJAEpKAHUS — MHTEpeca
oOyvaronuxcst K  OWONOrMM  Hapsgy CO  3HAUUTENIBHBIM  O0BEMOM
TEOPETUYECKOI0 MaTepuaiga B COJAEPKAHMM IPOTpaMMbl MO  OMOJIOTHH
MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHUS W PA3BUTHUS TOW WIIA
MHOU 00J1acTh OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX B
pelieHre BaXXKHENIINX OMOJOTHYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Hener wu3yuenuss yueOHoro mnpeamera «buonorus» Ha yrryOnEHHOM
YpPOBHE —  OBJAJeHUE OOy4arOUUMHUCA 3HAHUSMH O  CTPYKTYpHO-
(YHKIIMOHATBHOW  OpraHU3allid  KUBBIX CHUCTEM pa3HOrO paHra u
npuoOpeTeHrne YMEHUI UCIOIb30BaTh 3TU 3HaHUS B (DOPMHUPOBAHUH MHTEpECa K
omnpenenéHHoOr obmacTh TPOoPEeCCHOHATBHONW JCATEILHOCTH, CBS3aHHON C
Ouosnorued, wWIM K BBIOOPY Y4Ye€OHOro 3aBEACHMS Uil IPOJOJDKEHUS
OMOIOrMYecKOro 00pa30BaHUS.

JloctwkeHne uenu usydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOnEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIEIYIOIINX 3aau:

OCBOCHHE OOyYaIOIIMMHCS CHUCTEMbl OHWOJOTWYECKHX 3HAHW: 00
OCHOBHBIX OHOJIOTUYECKUX TEOPHUSAX, KOHIIEMIMAX, THUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M IpaBWiIaX, COCTABJISIOLIUX COBPEMEHHYIO E€CTECTBEHHO-
HAay4YHYI0 KapTHHY MHpaA; O CTPOCHHH, MHOIOOOpasMu U OCOOEHHOCTSIX
OMOJIOTMYECKUX cHCTEeM (KJIeTKa, OpraHu3M, MOIMYJSLHs, BUJ, OUOTeOIeHO3,
ouocdepa); O BBIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEAOBAHUAX B
OuoJiornuy;

03HAKOMJIEHHE OOYyYaroIUXCs C METOAAMH IMO3HAHMS KUBOM MPUPOJIBIL:
UCCJIEIOBATEIbCKUMU METOJIaMH OHOJIOTMYECKMX HayK (MOJIEKYJSIpHOU H
KJIETOYHOU OHOJOTHH, SMOPHUONOTMM U OHOJOTHUU Pa3BUTHs, TECHETHKH H
CEJIGKIINM, OMOTEXHOJOTMH U CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJIOTHH,



JKOJIOTUH); METOJaMH  CaMOCTOATEIBHOTO  IMPOBEIEHUS  OMOIOTHYECKUX
HCClIeIoOBaHUM B JjabopaTopud U B TIpupoje (HaOIroJeHHe, H3MEpPEHHUE,
IKCIIEPUMEHT, MOJIETUPOBAHHUE);

OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOATEIbHO HAaxXOJHUTh,
aHAJIM3UPOBATh M HUCIIOJIB30BATh OMOJOTUYECKYI0 MH(OPMAIIHIO; TOIb30BATHCS
OMOJOTMYECKON TEPMHUHOJIOTHEN M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BuTHEM OHWOJIOTUM M COLMATBHO-3KOHOMHYECKUMU M HKOJIOTUYECKUMU
npobiieMaMu YeJIOBEYECTBA; OLICHUBATH MOCJIEICTBUS CBOCU NEATEIHHOCTH IO
OTHOIIEHUIO K OKPYXKAIOIeH MPUPOTHON cpeie, COOCTBEHHOMY 3JI0POBBIO H
3MI0POBBIO  OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBATH M COOJIIOAATH  MEpHI
npodUIaKTUKU WH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOE
U oOecrieyeHus 0€30MACHOCTH  COOCTBEHHOM  JKM3HEAEATEIBHOCTH B
YpE3BbIYANHBIX CUTyallMsIX MOPUPOAHONO M  TEXHOTEHHOTO  XapakTepa;
XapaKTEPHU30BaTh COBPEMEHHBIE HAYUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalOIIMXCS  MHTEJUIEKTYaJbHbIX M  TBOPYECKUX
CIOCOOHOCTEM B MpPOLECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMUA U
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMU €10 MPOOJIEMaMH,
METO/I0JI0TUEN OHOJIOTUYECKOTO UCCJIEI0BAaHNUS, IIPOBEICHHUS
IKCIEPUMEHTANIbHBIX ~ HCCIIEIOBaHUM, pemeHuss OWOJIOrMYecKux  3ajad,
MOJENIUPOBAHUSI OMOJIOTUYECKUX O0BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y O0YyYarOIIMXCs IEHHOCTHOI'O OTHOIIEHMS K KUBOW MPUPOJIE
B LEJIOM H K OTAETbHBIM €€ OO0BbeKTaM U sBIEHUSIM; (popMHpOBaHUE
HKOJIOTMYECKOM, T€HETUYECKON T'PaMOTHOCTH, OOIIEW KYJbTypbl NOBEACHUS B
IPUPOJE; UHTETPALMU €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpereHre OO0ydYalOIMMUCS KOMIIETEHTHOCTH B  PAallMOHAIBHOM
IPUPOJIOTIOIB30BAaHUH (COOMIOACHUE MPABUI MOBEACHUS B MPHUPOJIE, OXPAHbI
BUJIOB, JKOCHUCTEeM, Owochepsl), COXpaHEHHUH COOCTBEHHOTO 3J0POBBSI H
3M0pOBbSL  OKpYXKaroumx  Jrojeil  (coOmoneHuss Mep  NpOdHIAKTHKU
3a001eBaHnM, oOecreueHue 0€e30IMacHOCTH KU3HEIESTEIbHOCTH B
YpEe3BbIYANHBIX CUTYALMIX MPUPOJTHOIO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE
UCIIOIb30BaHUsl OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCETHEBHOM KU3HU;

CO3/IaHHE€ YCIOBUH JUIi  OCO3HAaHHOIO  BBIOOpa  OOydYarOIIUMUCS
VHINBUTyaJIbHOU 00pa3oBaTeIbHON TPAaCKTOPUHU, CrocoOCTBYIOIIEH
nocaeayomemMy npohecCHOHaIbHOMY CaMOOIPEACIEHUIO, B COOTBETCTBUU C
VHIUBUYAJIbHBIMU UHTEPECAMH U OTPEOHOCTAMH PETHOHA.

OOmiee 4YuCIO 4YacoB, OTBEACHHBIX Ha HW3Yy4YeHHE OWMOJOTMH Ha
yrayOJI€HHOM YpOBHE CpeqHero ooumiero oopasoBanus, cocrasiseT 204 yaca: B
10 xmacce — 102 ygaca (3 vaca B Hegento), B 11 kmacce — 102 ygaca (3 4daca B
HEJIEITI0).

OT60p opraHu3aIMoOHHBIX (HOPM, METOJIOB M CPEIICTB OOyUECHHS] OMOJIOTUN
OCYLIECTBJISETCS C YUETOM CHEU(PUKH €ro COAEpKaHUSA U HAIIPABIECHHOCTH Ha
IPOJOJDKEHUE OHOJIOTMYECKOr0 O0pa3oBaHUs B OPraHU3alUsAX CpPEIHEro
po(heCCUOHATIBFHOTO U BBICIIEr0 00pa30oBaHMUsL.

OO0s13aTeNIbHBIM  YCIIOBUEM MpH OOy4eHMH OHOJOTHM Ha YriayOJIEHHOM
YPOBHE SIBJIIETCS MPOBEAECHUE JIADOPATOPHBIX M MpakTHUYeckux padot. Taxxke
ydyactue  oOydaromuxcsi B BBIIOJHEHHMM  IPOEKTHBIX M y4eOHo-
UCCJIEIOBATENbCKUX paldOT, TEMaTHUKa KOTOPBIX OIpPEAENAECTCS YYWUTEIEM Ha
OCHOBE HMEKOIIMXCA MaTEepPUAIbHO-TEXHUYECKUX PECYPCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUH.



COJEP XAHME OBYYEHUA
10 KITIACC

Conep:kanue nporpaMMsbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MIPOBEPKY
rocyiapcTBeHHoi utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHass Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas wuctopus
pa3BuTUsl Ouosioruu. buonornueckue HaykKu M H3ydaeMble UMU TPOOJIEMBI.
OyHIaMEHTaJIbHbIC, IMPUKIAJHBIE M MOUCKOBBIE HAYyYHBIE HCCIEAOBAHUS B
OuoJIOruu.

3HadyeHne Ouosormu B (POPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTuHbBI Mupa. [Ipodeccun, cBs3aHHBIE ¢ OWoOJOTHEH. 3HAYCHHE
OMOJIOTMM B NPAKTUYECKON JEATENbHOCTH YEJIOBEKA: MEIAUIMHE, CEIbCKOM
XO3SIMCTBE, TPOMBIIUIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanun

IToptpersr: Apucrorens, Teodpact, K. Jlumnei, X. b. Jlamapk, Y.
Hapsun, Y. I'apseit, I'. Mengens, B. . Bepnanckuii, U. I1. I1aBnos, 1. U.
MeunukoB, H. . Baunos, H. B. Tumodees-Pecockuii, J[x. Yorcon, @.
Kpuxk, . K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTMM C APYIrMMHU HaykKamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYEHHUE

JKuBble cucTeMbl Kak OpeaMeT u3ydeHus Ouosioruu. CBONCTBA KUBBIX
CHUCTEM: EIMHCTBO XHWMHMYECKOTO COCTaBa, AUCKPETHOCTb M ILEIOCTHOCT,
CJI0KHOCTh U YIHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALNs,
CaMOBOCIIPOU3BEEHUE, PA3IPAXKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBbI,  OPraHW3MEHHBIM,  IOINYJISALUOHHO-BUJIOBOM,  DKOCHCTEMHBIN
(OmoreonienoTnueckuii), 6mochepusiid. [Ipoiecchl, MPOUCXOAAIIUE B KUBBIX
cuctemax. OCHOBHbBIE TIPU3HAKH KUBOTO. JKW3HL Kak ¢GopMa CyIIECTBOBAHUS
Marepun. Hayku, wu3yyaromue KUBBIE CUCTEMBblI Ha pPa3HbIX YPOBHAX
OpraHMU3aLHH.

Nzydenune xuBbix cucteM. MeTosl Ononornueckoil Hayku. Habmronenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHams. Ilowarne o
3aBUCHMOM W HE3aBHUCUMOM TNepeMeHHOH. I[lmaHupoBaHHE 5SKCIEpUMEHTA.
[TocranoBka u mpoBepka runote3. Hynesas runortesa. [lonstiue BoIOOpKU U €€
JIOCTOBEPHOCTh. PazOpoc B Omosmormuecknx naHHbIX. OIEHKa TOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB. [[pUUMHBI MCKAaXKEHUS PE3YIbTATOB SKCIIEPUMEHTA.
[IoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanun

Tabmuipl 1 cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonornueckue
cuctembl», «CBOWCTBa JKMBOM MaTepuu», «YPOBHU OpraHU3alUM >KUBOU
npupoib», «CTpoeHue KUBOTHOM KIIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEYECKOr0 opraHuszmay, «buoreonenos», «buocdepa», «Metoas
W3YUYCHUSI )KUBOU TPUPOJIBI».

ObGopynoBanme: jabopaTopHOe  000OpyIOBaHWE IS TIPOBEICHUS
HaOJIIOACHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTuueckas padora «Vcnonb3oBaHWE pa3TUYHBIX METOJIOB IMpHU
W3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku



Knetka — crpykTypHO-QyHKIMOHANbHAS enuWHUIA >XuBoro. Hcropus
otkpbiTust kietku. Paboter P. I'yka, A. JleBenryka. Kmerounas teopus (T.
[lIBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPHH.

Meroabl MOJEKYJISIPHOM W KJIETOYHOW OHMOJOTMU: MHKPOCKOIMS,
xpomartorpadus, 351eKTpoPope3, METOJ MEUEHBIX aTOMOB, nuddepeHInaibHoe
HeHTpU(yrupoBaHue, KyJIbTUBHPOBAaHUE KIETOK. M3yuenue ¢huxcuposanmvix
Kilemok.  ONeKTpOHHas  MHUKpockomusi.  Kougoxanvmas — mukpockonus.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

[Hoprpetsr: P. I'yk, A. JleBenryk, T. lllBann, M. lneitnen, P. Bupxos, K.
M. bap.

Tabmupt u cxembl:  «CBETOBOM  MHUKPOCKOI»,  «IEKTPOHHBIN
MUKpPOCKOI», «IcTOpHs pa3BUTUS METOI0B MUKPOCKOITAN.

O06opynoBaHue: CBETOBOKM MHUKPOCKOI, MHKPOIIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTnyeckas padora «l3ydeHne MeETONOB KIETOYHOW OMOIOTHH
(xpomarorpadus, anektpodopes, auddepeHmaTbHOe TEeHTPpUPYrupoBaHue,
[I1IP)».

Tema 4. Xumnueckasi OpraHn3anus KJIeTKH

XHWMHUYECKHM COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIIEMEHTHI.
Boga u e€ posnb Kak pacTBOPUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOPETYJIALMH. MUHEpaIbHble BELIECTBA KIETKH, UX OHOJIOrnYecKas
poJib. Posib KATHOHOB M AHHOHOB B KJIETKE.

Oprannueckue BelECTBa KIETKU. buomornueckue noauMepsl. bemnku.
AMUHOKHUCIOTHBIH cocTaB  OenkoB. CTpyKTypsl OEITKOBOM  MOJIEKYIIBI.
[lepBuunas cTpykTypa Oeiika, NeNTUAHAs CBsI3b. BTopuuHas, TpeTUYHAs,
yeTBEepTUYHAS CTPYKTyphl. JleHarypamus. CpoiictBa OenkoB. Kmaccudukamus
OenkoB. buonornyeckue QyHkimuu 60enkoB. /Ipuonul.

VYrneBoapl.  MoHOcaxapuabl,  Oucaxapujibl,  OJIMTOCAXapuabl U
nonucaxapuabl. OOmM TUTAH CTPOEHUS M (PU3HKO-XMMHYECKHE CBOICTBa
yraeBoAoB. buosornueckue GyHKIUN yIriaeBOAOB.

Jlumunel.  T'mapodunbHo-ruapodoOHbie  cBoiicTBa.  Kiaccudukanus
aunuoB. Tpurnunepuasl, Gochoaunuabl, BOCKH, CTepouabl. buonornueckue
¢ysakmn aunuaoB. OOmMe cBOCTBA OMOJOTHYECKUX MEMOpaH — TEKY4yecTb,
CIOCOOHOCTh K CaMO3aMbIKaHHUIO, ITOTYTIPOHUIAEMOCTb.

Hyxneunoseie kuciotel. JJHK u PHK. CrpoeHne HyKJIEMHOBBIX KHUCIIOT.
Hyxneorunst. [Tpuaun kommiementapHoctu. [IpaBmno Yapradda. Ctpykrypa
JIHK — nBoitHas cnmpans. MecToHaXxoXAeHHE W OWoJoThYecKne (yHKIIHH
JAHK. Buner PHK. ®ynkuun PHK B kitetke.

Crpoenne moisekyibl AT®. Makpospruyeckue cBsizu B Moiiekyje ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (DYHKIUU
B Kietke. /J[pyeue wyxkneosuompugocpamor (HTD). CexenupoBanue JHK.
Memoowvi cenomuku, mpanckpunmomMuKkuy, nPOMeoMuKU.

CtpykrypHas  Ouojorusi:  OMOXMMHYECKHE M OHMOPHU3NYECKHUE
UCCIIEJIOBAHUS COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJEKYJI.
Mooenuposanue cmpykmypvl u  ynkyuii. OUOMOREKYL U UX KOMIIEKCOS.
Komnviomepuwiti  ousatin  u  opeanudeckuii cunme3 OUOMONEKYL U  UX
HeNnpupoOHbIX AHANO208.

JdemoncTpanuun



Hoprpersr: JI. Ilommnr, x. Yorcon, ®. Kpuk, M. VYwunkunc, P.
Opanknun, @. Canrep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuupr u cxemsl: «llepruognyeckas Tadnua XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJieKybl BoJb», «BemecTBa B coctaBe opranu3zMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTyphl O€lIKOBOM MOJEKYJbD, «CTpOEHHE MOJIEKYII
yraeBoAoBy, «CTpoeHue MOJIeKyJl JunuaoBy, «HykienHoBblE KHCIOTBDY,
«Ctpoenne Monekysibl ATO».

OO6opynoBanme: XUMHUYECKAsI TOCYAa U 000PYI0OBaHHUE.

JlaGopaTtopnass pabGora «OOHapyxeHHe OEIKOB C  MOMOUIBIO
KAQ4ECTBEHHBIX PEAKIUID.

JlabopaTtopnass pabdora «MccienoBanue  HYKIEUHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue U PYHKIHMH KJICTKH

Tunel KJIETOK: 3yKapHOTHYecKas M Mpokapuoruuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIC 00pa30BaHUS KIETKHU.

CtpoeHue mnpokapuoTUYeCKOW KJeTKd. KiietouHas cTeHka OakTepuil u
apxeil.  OcoOeHHOCTH  CTpoeHHs  rerepoTpodHol U aBTOTpOdHOM
IPOKaApPUOTUYECKUX KIETOK. MECTO U pOjIb NPOKAPHUOT B OMOLIEHO3AX.

Crpoenre ¥ (YHKIMOHMPOBAaHUE  JYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass meMOpaHa (Tuiazmaniemma). CTpyKTypa ILJ1a3MaTUYECKOM
MeMOpaHbl. TpaHCHOPT BEMIECTB Uepe3 IUIa3MaTHYECKYyI0 MeMOpaHy:
naccuBHbIA (nuddy3usa, obneru€nnas auddysus), akTUBHBIN (MEPBUYHBIA U
BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomymponunaemocts MeMOpanbl. Pabota
HaTPUN-KaJINEeBOr0 Hacoca. DHAOLUMTO3: MHUHOLUUTO3, (paronmuto3. DK30LHUTO3.
Knerounas crenka. CTpykTypa M (QYHKIMHM KJIETOYHON CTEHKH pPaCcTEHUH,

rpuOOB.
[wurommazma.  [lutozons.  IluTockener. JIBUKE€HHME  IUTOILIA3MBI.
Opranousl KJICTKH. OpHomeMOpaHHBbIE OpraHOU/BI KJIETKU:

supomiazMarnueckas cetb (JI1C), anmapar ['oabKy, TM30COMBI, UX CTPOEHUE
u (yHknuu. B3anMocBsS3b 0HOMEMOpPAHHBIX OPraHOUIOB KieTku. CTpoeHue
TpaHyJIIpHOTO peTHKyinyma. Mexanusm Hanpaeénenus 6enxoe ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpaHysipHBIN)
IHAOIIA3MATHYECKU peTukyiayM. CexkpeTopHas GyHKIus anmapara [ ombmkm.
Moouguxayus beakos 6 annapame I onvoxcu. Copmuposka benxos 6 annapame
Tonvoorcu. TpaHcmopT BewIECTB B KIETKE. Bakyoium pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWILI  KJICTKW: MHUTOXOHJIPUH, TUTACTHIIBI.
Ilpoucxoocoenue  mumoxonopuii  u  naacmuo.  Cumobuocenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). Ctpoenne u (yHKIMH MUTOXOHIPHA U
wiactu. [lepBuyHbIe, BTOPUYHBIE U CIIOXKHBIC TUIACTUIBI (POTOCUHTEIUPYIOITUX
AYyKapHuoT. XJIOPOIUIACThI, XPOMOILIACTBI, IEUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanusie  opranowmbl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEMOpaHHBIX  OPraHOMAOB  KJIETKU. Pubocombl.  [Ipomedsxcymounsvie
@unramenmol. MUKpoUIaMEHTBI. AKMuUHO8ble MUKpOpuiamenmsi. MplllIeUHbIE
KIETKH. AKMuHoevie KOMNOHEHMbl HeMbluleyHblX Kiemox. MHKpOTpyOOuKH.
Knerounsii mentp. CTpoeHHWE U JBIKCHHE KI'YTUKOB W PECHUYEK.
MuxkpotpyOouku uuromiasmbel. LleHtpuons. benku, accoyuupoeanmvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. MomopHvie b6enxu.



Anpo. OOonoyka sapa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOCHUE
u ¢yHKuu. SAnepHsiii 6enKoBbI MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE
XpoMocoM B uHTepdasHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTUHA — TUCTOHBL JJunamuka s0epHou 000104ku 8 mumose. foepnulil
MparHcnopm.

Kierounsle BrimroueHus. CpaBHUTENbHAs XApAKTEPUCTHUKA  KJIETOK
AYKapHUOT (pacCTUTEIbHOM, ) KUBOTHOM, TPUOHOI).

JdemoHcTpanun

[Toprpetsr: K.C. MepexxkoBckuid, JI. Maprymuc.

Tabmuupr u cxempl: «CTpOEHHE 3YKApUOTHUECKOW KIETKW», «CTpoeHune
XKUBOTHOM  KIeTkW», «CTpoeHHe pacTUTENbHON KIeTKw», «CTpoeHue
MUTOXOHAPUW, «SAapo», «CTpoeHre NPOKAPUOTUIECKOUN KIETKN.

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOIpENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEpUAIbHBIX KIETOK.

JlabopaTtopHass pabora «J3yueHne CTpOEHUS KIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTuueckas padora «/3yyeHue CBOMCTB KIETOYHON MEMOPaHBI».

JlaGoparopHas padora «lccnegoBanue miazmolin3a U JACIIa3MOJIN3A B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckas paOora «l3yueHne JBWXKEHUS LMUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHU B KJIeTKe

AccuMUIALIAS W TUCCUMWIALIMS — JBE€ CTOPOHBI MeTabonu3Mma. Tumsl
oOMeHa BEIIECTB: aBTOTPOGHBIN M TeTepoTpOo(dHBIN. YdyacTue KHUCIOpOona B
OOMEHHBIX MpoLecCaX. DHEPreTUYECKOe 00ECIEUeHHE KIIETKH: IpPEBpAILCHHE
AT® B o00meHHbIx mponeccax. DepMeHTATUBHBIM XapakTep peakiuii
KJIETOYHOTO MeTabonau3ma. PepMeHThI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M
neiictBus.  Kodepmentel. Otanuns  (QepMEHTOB OT  HEOPTaHHMYECKUX
KaTaau3aTopoB. benku-akTuBaTopel MW OEIKH-UHTMOUTOPBL. 3aBHCHMOCTH
CKOPOCTH (PEpMEHTATHBHBIX PEAKLUN OT Pa3IMYHBIX (PaKTOPOB.

[lepBruuHBIA CHUHTE3 OpPraHUYECKUX BeEIIECTB B KieTke. DotocuHTes.
Anoxcueennvlil u oxcueenHvlll pomocunmes y oaxmepuii. Ceemocodbuparowue
nueMeHmvl U NUSMEeHMbl pPeakyuoHno2o yeumpa. Poab XIJIOPOIIACTOB B
nporecce ¢porocunte3a. CpetoBas u TeMHOBas (ha3el. @omoovixanue, Cs, Cy u
CAM-munvr  gpoomocunmesa. llpogykTuBHOCTH,  (oTOCWHTE3a. BrnusHue
pa3IMYHBIX (haKTOPOB Ha CKOPOCTh (OTOCHHTE3a. 3HAaUeHNE (POTOCHHTE3A.

XeMOCHUHTE3. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUULIHpYOmUe OaKTepuu, Keine300akTepun, cepoOaKTepuu, BOJIOPOIHbIE
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

Anaspobubie opranu3mbl. Buasl 6poxkenus. [Ipogykrel OposkeHus U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHU3MBI KAaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOIEe3HEN.

AspoOHBIE OpraHU3MBlI. Oranbl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbld  ATan. [NHKOAW3 — OECKUCIOPOJAHOE PpaCIICIIIICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHHUE, WU KIIETOYHOE JbIXaHUE. POJIb MUTOXOHApHI
B IIpoleccax OHMOJOrMYecKOro OkuciaeHus. llukIndeckue  peaxium.
OxkucnaurensHoe (pochopunupoBanue. JIuepeus MemMOpaHHO20 2padueHma
npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasvl. [IpenmyniecTBa
a’poOHOrO TyTH OOMEHa BEHIECTB Tiepea aHadpoOHBIM. D(PPEKTUBHOCTH
HSHEPTeTUYECKOro 0OMEHa.



JdemoHcTpanuun

[Moptpetsi: dx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmubr u  cxembl: «@DOTOCUHTE3», «DHEPreTUYECKU OOMEHY,
«buocunTtes 6enkay, «CtpoeHue pepMeHTa», « XEMOCHHTE3).

O6opynoBanue: CBETOBOM MHUKPOCKOII, o0opyaoBaHue VIS
MPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTopnass pabora «/3yueHue KaTaIUTUYECKOW aAKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIITa3bl UK KaTaaasbl)y.

JlaGopaTopnas pabGora «/3yueHue (HEepMEHTATUBHOTO pACIICIUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHHE mporieccoB (OTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHeHUE TPOIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. Hacsencreennasi uHpopMalus U peaju3anus e€ B KiIeTKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIIMI KOMIUIEMEHTApHOCTH B
peaknmsIX MaTPpUYHOTO CHUHTe3a. Peanmsarusi HacienCTBEHHOW WH(OpMaIuu.
['enetnueckuit koxa, ero cBorcTBa. TpaHckpumniusa — MaTpuuHbld cuHTe3 PHK.
[IpyHIMOB  TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTh, AHTHUIIAPAJIIENIbHOCTD,
acuMMeTpU4HOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexkooupyrowue PHK.

Tpancmsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B Ouocunrtese
Oenka. YcioBus OuocuHTe3a Oenka. KoampoBanue amuHokucnor. Pounb
pubocoM B OmocuHTE3e OerKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. Opranusaius TeHoMa y
MPOKAPUOT U FYKAPUOT. Perynsius akTUBHOCTH T'€HOB y mpokapuot. ['unoresa
onepoHa (®@. XKako0, XK. Mano). MonexynsapHvie mexanuzmovl IKCHPECcUuU 2eHO8
y oaykapuom. Ponv xpomamuna 6 pecyniyuu pabomwvi 2enos. Perymsus
0OMEHHBIX MPOLECCOB B KieTKe. KileTrouHblil roMeocTas.

Bupycet — HekneTounbie (GOpMBI KWU3HH W OOJUTATHBIC TMApa3WTHI.
CtpoeHre TpPOCTHIX M CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kuznennwtii yukn J[HK-codepocawux supycos, PHK-cooepocawux eupycos,
baxkmepuogacos. Obpamuas mpancKpunyus, pesepmasa, uHmezpasd.

Bupycubie 3aboneBanus dYenoBeka, >KMBOTHBIX, pactenmit. CIIN]I,
COVID-19, connanbHple 1 MEAUIIMHCKHE MPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz 6orvuiux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux OauHvix. Hanomexmnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvle  @ynxyuu  6Oenxos. Cnocodvl docmasxu
JIeKapCcme.

JdemoHcTpanuun

[Toprpersr: H. K. Konsuos, /. . IBanoBCcKui.

TaOmuiel um  cxeMbl: «buocuHTe3 Oenka», «l'€HEeTHYECKHH Koy,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3iaHre MOJIEIA BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nukin, ero mepuonasl U perymsauusa. Wutepdaza u Mutos.
OcobeHHoCTH mpolieccoB, MpoTekarmux B uHTepdase. [loaroroBka KiIeTku K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCHHTETHYCCKUH (MPEMUTOTUIECKUI ) TIEpUO Bl HUHTEP(hA3HI.

Marpuunsiin cuate3 JAHK — permukanus. [Ipuanunsr permukanun JTHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CHUHTE3, AaHTUIIAPAJUICIbHOCTD.



Mexanusm pernkannu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeloMepa3a. XPOMOCOMHBIM HA0Op KIETKH — KapuoTum. JIUTIJIOMIHBIA |
ramwionIHbI  Habopbl XxpomocoM. ['omonoruynsie xpomMocoMmbl. IlojoBbie
XPOMOCOMBI.

Henenue kinerkun — Mmuto3. CTagud MHUTO3a W MPOUCXOMSIIME B HUX
npouecchl. Tumnbl MuTo3a. KaprokrnHe3 U HTUTOKKMHE3. bronornyeckoe 3HaueHne
MUTO3A.

Perynsiuus Mutotrueckoro nukia kiaetku. [Iporpammupyemast KjaeTouHas
rudesb — anomnTo3.

Krnerounoe simpo, XxpoMocombl, (PyHKITMOHATIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ougppepenyuposku, cmapenus u eubenu xKiemox. «L{ugposas
Ki1emKkay — ououngopmamuyeckue Mooenu QYHKYUOHUpOBaAHUs KIeMKU.

JdemoncTpanuu

Tabnuipl 1 cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkanusa JJHK».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenaparsl: «MHTO3 B
KJIETKaX KOPEIIKa JTyKay.

JlabopaTopnass  pabdora  «/3yueHue XpoMOcOM Ha  TOTOBBIX
MUKpOIIpEenapaTaxy.

Jlabopatopnas padora «HaOmrogeHue MHTO3a B KJIETKax KOHYMKA
KOpEILKa JIyKa (Ha TOTOBBIX MUKPOIIpeNapaTax)».

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUSI W KUBHEACSATEIBHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCTH, Apyrue npoTUcThl. KolloHUaNbHbIE OPTaHU3MBI.

B3anmocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucrembl opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.

Tkann pacrenuil. Tunbl pAacTUTENBHBIX TKaHEW: 0Opa3oBaTesbHAs,
MMOKPOBHAs, MPOBOAAIIAS, OCHOBHAs, MeXxaHu4yeckas. OCOOCHHOCTH CTPOCHUS,
(GYHKIHMI U pacmonoxkeHus TKaHel B opraHax pacTeHUH.

TkaHM )KUBOTHBIX U YellOBeKa. THUIMbI ’KUBOTHBIX TKAHEW: SMUTENHANIbHAS,
COCIMHUTEIbHAS, MbIIIeYHas, HepBHAsA. OCOOCHHOCTH CTpOoeHUs, (PYHKIUN U
pacCIOIOKEeHUS TKAaHEH B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TreHepaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMbl OPraHOB >KUBOTHBIX M 4eyioBeKa. DYHKIMM OPraHOB M CHUCTEM
OpPTaHoOB.

Omnopa tena opranuzmoB. Kapkac pacrenuii. CkeaeTbl OJHOKIETOUYHBIX U
MHOT'OKJIETOUHBIX >KUBOTHBIX. HapykHblli 1 BHYTpeHHUH ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBi>keHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHU3MOB:
aM&0OoMTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHINE MHOTOKJICTOYHBIX PACTCHHIA:
TPONU3Mbl M HACTUM. JIBU)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIeyHas cuctema. Pednekc. CkeneTHbIe MBIIIIIB U UX padoTa.

[luranue opranusmoB. Ilormomenue BOABI, YIJIEKHCIOrO Traza U
MUHEpaJIbHBIX BEHIECTB pacTeHUsiMU. [luTanue >KUBOTHBIX. BHyTpumnonoctHoe
U BHYTPUKJIETOYHOE TmuileBapeHue. [lutaHue MNO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBApUTENBLHOTO  TpakTa.  [luineBapuTeNnbHbIE  KEJIE3BI.
[TumeBapuTenbHas cucTemMa 4eJIoBeKa.



Jlpixanne opranu3moB. JIpixanue pacteHuil. JIpIXaHue IKHBOTHBIX.
Juddysus razoB uepe3 moBepxHOCTh kKiaeTku. KoxxkHoe npixanue. J[prxarenpHas
noBepxHOCTh. JKabGepHoe u J5€royHoe nabixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE CTPOEHUS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHas cucTeMa 4YelnoBeKa. MexaHusm
BEHTWIILUU JIETKUX Yy MNOTUL W MICKONHATAOMMX. Perymsauusa napIxaHus.
JIpIxaTenbHble 0ObEMBI.

TpaHCIIOpPT BEHIECTB y OPraHW3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemiecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa M €€ Oprassl.
KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX U 4YenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHHs. ODBOJIOLUOHHBIE
YCIOXKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI I1I03BOHOYHBIX JKUBOTHBIX.
Pabora cepana u e€ perynsiuus.

Brinenenne y oprannsmoB. Beinenenue y pacreHuid. Beiaenenue y
#KUBOTHBIX. CoKpaTuTelbHble Bakyosd. Opranbl BblaeneHus. PuibTpanms,
ceKkpeuuss M OOpaTHOE BCACBIBAHME KaK MEXaHU3Mbl pabdOThl OPraHoB
BbliesieHnA. CBs3b MOJOCTH Te€Ja C KPOBEHOCHOM U  BBIIEIUTEIBHOU
cucreMamu. BpiaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Iloukw.
Ctpoenue u pyHkunoHupoBanue Hegpona. O6pa3oBaHNe MOUHU y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OaKTEepHii M LUCTHl MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHH.
Kyrukyna. CpeacrBa nacCUBHOM M XUMHUYECKOM 3aIUThI. DUTOHLIUIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX NPOU3BOJHBIE.
3amura opraau3Ma ot 0onesHeld. IMmmyHHas cucreMa yenoBeka. KineTouHblil u
TYMOpaJbHBIA UMMYHHUTET. BpoXAEHHBIN U MPUOOPETEHHBIN criennduyecKuit
UMMYHUTET. Teopus KIIOHAIbHO-ceIeKTUBHOrO uMMyHuTeTa (I1. Dpmux, ®. M.
bepuer, C. ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poub
BPOKJIEHHOTO UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte u perymsanms y OpraiusMmoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHm3MoB. Takcucel. Pa3zgpaxuMocTe U peryinsauus y
pactenuii. PocToBbIE BEIECTBA U X 3HAYECHHE.

HepBHasa cucrema u pedaexkropHas peryysauus y *XUBOTHbIX. HepBHas
cucteMa M €€ OTHAENbl. OBOJIOLUUOHHOE YCIO0XHEHHE CTPOCHHS HEPBHOU
CUCTEMBI y >KMBOTHBIX. OTHENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pednexropnas nyra. besycnoBHble 1 yCinoBHbIE pEICKCHI.

I'ymopanbHas peryasnuns U S9HAOKPUHHASL CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKeme3pl HSHIOOKPMHHOM CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOM M SHIOKPUHHON cucTeM. [ umnoranmamo-runoduzapHas
cucTema.

JdemoHcTpauun

IToprpert: U. I1. I1aBnoB.

Tabmuupr u cxemsl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOIOKJIETOYHBIE
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl BETKOBBIX PACTCHUIN,
«CucreMbpl OpraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHHE JIUCTOBOM IMJIACTUHKW», « TKaHU )KMBOTHBIX», «CKEJET YEIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenpHas
cuctema», «HepBHas cucrema», «Koxa», «MplleyHas  CHCTEMay,
«BpinenurenbHas cucremay, « JHAOKpHHHAS cucTeMa», «CTPOEHUE MBIIILBD),
«Ammynurer», «KumeyHonosnoctHeie»y, «(Cxema MNHUTaHUSI  PACTCHUI»,
«KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE Tuapb»,



«Ctpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uepBs», «HepBHas
cucrema pwid», «HepBHas cucrema Jsarymku», «HepBHas —cucrema
npecMbikatouxcs», «HepBHas cucrema nTuny, «HepBHas —cucrema
MIIEKOTIUTaouX», «HepBHas cuctema denoBekay, «Peduexcy.

O06opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENnapaThl OJJHOKIETOYHBIX
OpraHu3MOB, MHKpONIpenapaTbl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPhl KOMHATHBIX PACTeHUM, repbapuu
pacTeHHMil pa3HbIX OTJEIOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIMO3BOHOYHBIX J>KMBOTHBIX, CKEJIET 4YEJIOBEKa,
obopynoBaHue ISl JAEMOHCTpAlMyd IMOYBEHHOTO U BO3AYILIHOIO THTaHUS
pacTeHMi, pacileruieHusl Kpaxmajia U OelIKoB Mo JeWCTBUEM (DEPMEHTOB,
o0opysoBaHuEe JUisl JEMOHCTPAIlMU OMBITOB 1O HW3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JBHKEHUH, MOJIETU TOJOBHOIO
MO3ra pa3IUuYHbIX )KUBOTHBIX.

JlabopaTtopnas padora «/3ydeHue TkaHEel pacTEHUI.

JlabopaTtopHas padora «/3yyeHue TKaHel KUBOTHBIX.

JlabopaTopHasi padora «3yueHrne opraHoB IIBETKOBOT'O PACTECHHUSI.

Tema 10. Pa3MHoOKeHHe ¥ pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHUSI OPTaHU3MOB: OecTooe (BKIII0OYasi BETETAaTUBHOE) U
nosioBoe. Buabpl 0ecnoioro pa3MHOXKEHHS: [OYKOBaHUE, CHOPYJISLUS,
dbparMenTanysi, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxxkenue. [lonoBeie KieTkU, uinu rameTsl. Meito3. Ctaauu
meno3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonornmueckuit
CMBICJI MEHO03a U TTOJIOBOTO Ipouecca. Meio3 u ero MeCTo B KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzaponpimieBoe paszsutue. [amerorene3 y KUBOTHBIX. [lonoBbie
xene3bl. OOpa3oBaHMe M pa3BUTHE TMOJOBBIX KieToK. CriepMaroreHe’ u
ooreHe3. CTpoeHue MOJTOBBIX KIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHUE KUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.

NunuBumyanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O Pa3BUTUU OPTraHu3MOB. Mopgoecenes — o0Ha u3 2nasHvix npoorem
ambpuonocuu. Konyenyus mopgozcenos u mooenu mopghozeneza. Craauu
AMOpHOreHe3a MKUBOTHBIX (Ha mpuMmepe Jasarymku). Jlpoonenuwe. Tumsl
apoonenusi.  [emepmunupogannoe U HeOepMUHUPOBAHHOe  OpobIieHue.
bracmyna, munwvr  6nacmyn. OcoOeHHOCTH JPOOTCHHUS MIICKOTHUTAIOIIHX.
3apojpIlieBble JUCTKU (racTpyJsianus). 3akiajka OpraHoB U TKaHEW U3
3apOJIbINIEBbIX JIMCTKOB. B3anMmHOe BiusHHE YacTell pa3BUBAIOIIETOCS
3apoapliia (AMOpHUOHATBHAS HHIYKIHS ). 3aKiIaiKka TiaHa CTPOCHUS KUBOTHOTO
KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJCUCTBUM TE€HOB. BiusHue Ha
AMOPUOHATIBHOE PAa3BUTHE PA3NTUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pa3Butue xuBOoTHBIX. [locTaMOproHaneHbIl nepuon. [Ipsmoe u
HempsaMoe pasBuTHe. PasButne ¢ wmetamopdo3oM y Oecrno3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe 3Haue€HHE MNPSIMOTO U HEMPSIMOIO
pPa3BUTHUSI, UX PACOPOCTPAHEHHE B MpUpoje. TUmbl pocta )KUBOTHBIX. DaKTOPHI
peryJisiliid pOCTa KUBOTHBIX M uyejoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M uenoBeka. [lepuoasl onTorenesa yenoseka. CrapeHue
U CMEPTh Kak OMOJIOTUYECKUE MTPOLIECCHI.

PasmuoeHHne u pasButue pacreHuii. ['amerodur m cropodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. (OOpa3oBaHue Ccrmop B TpoIEcce Meio3a.
l'amerorenes y pacrenuii. OIMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



opraHu3MoB. /[BOHOE OIJIOIOTBOPEHHE y NIBETKOBBIX pacTteHuil. OOpa3oBaHme
Y Pa3BUTHUE CEMEHU.

MexaHu3MBbl PETryJISIUA OHTOTE€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpauun

[Toprpetsr: C. I'. Hapammn, X. Inemas.

Tabmuubr u cxemsl: «BereratnBHOE pazMHOXKeHHE», « THIBI Oecronoro
pa3sMHOXEHUD), «PasMHOXEHNE XITaMUAOMOHAb, «Pa3MHOKEHUE IBIJIEHBDY,
«PasMHOXeHne  ruape», «Meno3», «XpoMocoMbl»y,  «l'ameroreHesy,
«CtpoeHue AUIEKIIETKH U CliepMaTo3onia», «OCHOBHBIE CTaIMM OHTOTEHE3a,
«lIpsmoe u Hempsmoe pasButue», «Pa3BuTHe MalCKOro xykay», «Pa3Burue
capaHun», «Pa3Butme mArymkwn», «/I[BOMHOE OIIONOTBOPEHHE Yy IBETKOBBIX
pactenuity, «CTpoeHue CeMSH OJHOAOJBHBIX M JBYJOJIBHBIX PACTECHUN»,
«KW3HEHHBII LMK MOPCKOM KamyCTbD», <« JKH3HEHHBIA LUKI MXay,
«OKW3HEHHBIN TUKI NAOPOTHUKAY, <« KU3HEHHBIN UK COCHBDY.

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpONpenaparbl SAULEKIETOK U
CIIEpMATO30UI0B, MOAENb «L{UKI pa3BUTHS JISATYIIKI.

JlaGoparopHnass padora «l3ydyeHrne CTpPOEHUs MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuueckass padora «BbIsiBlieHHE MPU3HAKOB CXOJICTBA 3apO/IbIIICil
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnas pabora «CTpoeHHE OPraHoB pa3MHOXKEHHS BBICILINX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIIEHHS M pa3BUTUS T€HETHMKHM Kak Hayku. Pabotsr I
Mengens, I'. ne @puza, T. Moprana. Poiap 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUH
renetuku. Padotel H. K. KonbioBa, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUSI W CHUMBOJBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, AJUICJIBHBIE T€HbI, aJTbTCPHATUBHBIC MPU3HAKWA, JOMWUHAHTHBIA U
PEIECCUBHBIN TPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAs JIMHUS, THOPHUIBI,
reHoTun, (eHorun. OCHOBHBIE METOAbl TE€HETUKU: THOPUIOIOTUYECKUIMA,
LUTOJIOTUYECKUH, MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoncTpanuun

IToprpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koxsos, H. U.
BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuid.

Tabnuiel u cxembl: «MeToIbl TeHETHKNY, «CXEeMBI CKpEIIUBaHUS.

JlabopaTopHasi padora «J[pozodmra Kkak OOBEKT TEHETHYCCKHX

UCCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
MounorubOpunnoe ckpemuBanue. [lepBeiii 3akoH Menaens — 3aKoH

eauHooOpasuss THOPUIOB IEPBOro MokoJieHus. [IpaBuio AOMHUHUPOBAHHUS.
Bropoli 3akoH Menaenss — 3aKOH paclieIieHus Mnpu3HakoB. LluTomornueckue
OCHOBBI MOHOTHOPUHOTO CKpellluBaHus. [ umoTe3a 4ucToThl ramer.

AHanusupyroiee CKpELIUBaHUE. [IpomexxyTOUHBIN XapaxkTep
HaclieoBaHus. PaciiernieHne npu3HakoB MPU HETIOJIHOM JIOMUHUPOBAHUH.
Jurubpunnoe ckpemuBaHue. Tpetuid 3akoH MeHnaens — 3aKOH

HC3aBUCHUMOI'O HaCJICA0OBaHUA IIPHU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBbBI
I[I/IFI/I6pI/II[HOFO CKpCIIBaHM].



CuennieHHoe  HacienoBaHue  npusHakoB. Paborsr T. Moprana.
CuernjieHHOEe HacleOBaHUE TI'€HOB, HAPYIICHHE CLEIJICHUS MEXAY T'€HAMH.
XpoMOCOMHAasl TEOPUS HACIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXAHU3M ONPENEIICHHS To1a. AyTOCOMBI
U IIOJOBBIE XPOMOCOMBI. ['OMOramMeTHelii W  IreTepOraMeTHBIM  IIOJI.
I'eneTnueckas CTpPyKTypa HOJIOBBIX XpoMocoM. HacnenoBaHue IpU3HAKOB,
CLICIJICHHBIX C IOJIOM.

I'enotun kak wenoctHas cucrema. llnenorponnss — MHOKECTBEHHOE
JNEUCTBUE TeHAa. MHOXECTBEHHBIN ayuienu3M. B3aumonencTBHe HeaIeIbHBIX
reHoB. KomruiementapaocTs. Onucras. [lonumepust.

['eneTnyeckuil KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M 4YEJIOBEKA, a
TaKKe (PU3UOIOTUYECKUX MPOIECCOB, MOBEIEHUS M KOTHUTHUBHBIX (DYHKIIUH.
'eneTnueckne MexaHU3Mbl CHUMOMOr€HE3a, MEXAHHM3Mbl B3aHMMOJIECHCTBHS
«XO3MH — TMapasuT» M «XO35IMH — MHUKPOOMOM». ['€HeTHMYecKue acreKThl
KOHTPOJIA U U3MEHEHHsI HACIEACTBEHHON MH(POPMAIIUU B MOKOJICHUSAX KIETOK U
OpPTaHU3MOB.

JdemoncTpanuun

[Toprpersr: I'. Menaens, T. Mopras.

Tabmuubr u cxemsl: «llepBblii W BTOpOW 3akoHbl Mennaens», «Tperuit
3akoH  Mengaens»,  «AHaimusupyollee — ckpemuBanue»,  «HemnosHoe
JTOMHUHUPOBaHHE», «CIEIUVICHHOE HAcJIeIOBaHWE NPHU3HAKOB y JPO30(HUIbD»,
«l'enetuka moma», «Kapuorun denmoBeka», «Kapuotun npo3oduis,
«Kapuotun nTunspy, «MHOXKECTBEHHBIM —amnenusm», «B3zaumoaencTBue
TEHOBY.

OOopynoBanue: MOJENb Il JEMOHCTPAalUUU 3aKOHOB €IUHOO0Opa3us
rMOpUJOB IEPBOTO IMOKOJEHUS W PACUICIUIEHHs NPU3HAKOB, MOJEIb JUIS
JEMOHCTpALMHA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUSA IPU3HAKOB, MOJEIb JIS
JEMOHCTpALMH CLETUIEHHOTO HACIEA0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapart: «/Ipozodumnay.

IIpakTuyeckass padora «lI3ydyeHue pe3ynbTaToB MOHOTHOPUAHOTO
CKpEUIMBaHUA y 1PO30(QUIbD».

IIpakTnueckas padora «M3yueHue pe3yJbTaToB JAUTHOPHUIHOIO
CKpEUIMBaHUsA y 1PO30(QUIbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHoTuna M cpensl Opu QOpMHUPOBAHUU (DEHOTHIIA.
N3menunBoCcTh mnpu3HAaKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE IPU3HAKHU.
Buapl ©3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIECCTBEHHAS.

MonupukanonHass HW3MEHYHBOCTh. Ponb cpenbl B (OpMUPOBAHUU
MOIU(HUKAITHOHHON W3MEHYUBOCTH. Hopwma peakuuun MIPU3HAKA.
Bapuannonnslii psa m BapuauuonHas kpuas (B. Horanncen). CpoiicTBa
MO (UKAITMOHHONW N3MEHYUBOCTH.

['enoTunuueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIINYECKOM
N3MEHYMBOCTH. BHAB TE€HOTHIIMYECKOM W3MEHYHMBOCTH: KOMOHWHATHBHAA,
MyTallMOHHAS.

KomOunaTuBHasi m3mMeH4nBOCTh. Meil03 U TOJIOBOM MpOIECcC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATMBHON W3MEHYMBOCTH B
CO3/IaHUU T'eHETUYECKOTO pa3HO00pa3us B Mpeiesiax OJJHOr0 BU/IA.

MyTanmoHHas U3MEHYHUBOCTh. BUAbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE MW WHAYUUPOBAHHBIE MyTallUd. SepHble W
nuToIia3MaTuyeckue Myrtauud. (ComaTH4YecKHe U TOJIOBbIE  MYyTallUH.
[IpruriHBI BO3HUKHOBEHUS MyTalnii. MyTareHsl U UX BIMSIHHE HA OPTaHU3MBI.



3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOIEcca. 3aKOH TOMOJIOTHYECKHX PSIIOB B
HacneacTBeHHo nameHunBocty (H.U. BaBuios). BuesiepHas n3aMeHUHBOCTh U
HACJICICTBEHHOCTb.

Dnuecenemuxa u 3NUSEHOMUKA, pPOJb INUSEHEMUYEeCKUX Gaxkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUMOB.

JdemoHcTpanun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. M. BaBunos.

Tabmuubr u  cxembl: «Bunmbl wm3meHumBoCcTHY, «MomudukannoHHas

U3MCHYHUBOCTHY, «KoMmbOuHaTnBHAS U3MECHYHUBOCTHY, «Meiio3y,
«OmnonorBopenue», «l'eHeTudeckue 3a0ojieBaHUS  4eloBekay, «Bumsl
MyTaLA.

OO6opynoBaHue: )KUBbIE U TepOAPHBIEC IKIEMILISAPHI KOMHATHBIX PACTEHHUI,
pucyHku (doTtorpadum) )KUBOTHBIX ¢ PA3TUYHBIMUA BHIAMH U3MEHIMBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOIU(PUKANMOHHON W3MEeHUYMBOCTH. [locTpoeHHMe BapHAIMOHHOTO psa W
BAPUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myrtammu y aApo3oduiasl (HA TOTOBBIX
MUKpOIIpEnaparax).

Tema 14. I'eneTuka yesioBeKka

Kapuorun yenoseka. MexayHapoiHas mporpaMma MCCIIeIOBaHUsI T€HOMA
yenoBeKka. MeTonbl H3Yy4YEHHs] TEHETUKM 4YEJOBEKa: TIe€HEaJOTMYeCKHi,
OJIM3HEIIOBHIN, LIUTOTCHETUUECKUIA, MOIYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpeMeHHOE  OMNpeNeNICHHEe  TEHOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM YHCJIE C IOMOILBIO
[II1P-ananu3a. HacmencTtBeHnnsie  3a0ojeBaHMs  dYelloBeKa. ['e€HHBIE W
XpPOMOCOMHbIE ~ 0O0JIe3HM  4YenoBeka.  boliesHm ¢ HACIEJACTBEHHOM

IPEAPACTIONIOKEHHOCTHIO. 3HayeHue MEIUIUHCKOU TEHETUKH B
NpeAOTBPAIICHUU U JICUEHUU FeHETUYECKUX 3a00JieBaHUM uyenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBoOJIOBBIE KJIETKH. [Tonsitue

«TEHETUYECKOTO Tpy3a». OITUYECKHE AaCTleKThl WCCIENOBaHWNA B 00JIacTh
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnaeckue (HakTOpPhl TOBBIIEHHOW UYYBCTBUTEIBHOCTH YEJIOBEKA K
dbuzrueckoMy W XHMHYECKOMY  3arpsi3HEHUIO  OKPYXKAIOIIeH  Cpebl.
['eHeTnueckas npeapacnoioKEHHOCTh YETTOBEKA K MATOJIOTUSIM.

JdemoHcTpanun

Tabnuiel u cxembl: «Kapuortumn denoBekay, «MeToIbl U3yUYeHUs] TEHETUKHU
yesnoBekay, «I'eHeTnyeckre 3a00JIeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJLOCIOBHOW.

Tema 15. Cestekniusi OpraHu3MoB

JlomecTukanusa W celeKlus. 3apoKICHUE CEJIeKIUU W JOMECTUKALUU.
Yuyenne H. W. BaBumoBa o LleHTpax NTPOUCXOXIEHUS W MHOTOOOpasws
KYJIbTYPHBIX PacTeHUM. POip cenekunuu B CO3JaHUU COPTOB PACTEHHN U MOPO/I
#KUBOTHbIX. CopT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HacaeAcTBeHHOM wm3MeHunmBoctH H. WM. BasumioBa, ero 3HadeHue A
CEJIEKIMOHHOM padoTBHI.

MeTtoapl ceneKimoHHON palboThl. VcKyccTBeHHBII OTOOp: MacCOBBIA U
WHJUMBUAYabHBIA.  OJTanbl  KOMOMHAUMOHHOW  cenekuuu. cnbitanue
npou3BoJUTENed MO0 MOTOMCTBY. OTOOp MO TE€HOTUIYy C MOMOIIBIO OLICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanmu3a JIHK.

HckyccTBeHHBIA  MyTareHe3 Kak METOJ  CEJIEKIHOHHOM  padoThI.
PagnanvoHHBII M XUMHWYECKHM MyTareHe3 Kak HWCTOYHHK MyTalud y



KyJIbTYpPHBIX (pOpM OpraHu3MOB. Vcrmonb30BaHNEe TEHOMHOTO PEIaKTHPOBAHUS
u MeToA0B pekomOnHaHTHBIX JIHK /1st monmydyeHust uCXoAHOTro mMaTepuana Jijs
CEJICKLIUH.

[Tomyuyenue MOJIUIUIONIOB. BryTtpuBuaosas ruOpuaAN3aLvs.
biu3kopoACcTBEeHHOE — CKpellMBaHuWe, WM  UHOpuaAuHr. HepoacTBenHoe
CKpellluBaHue, Win ayTOpuauHr. I'erepo3uc u ero npuunHbl. Vcnonb3oBaHue
retepo3uca B cenekuuu. Otnanénnas rudbpuauzanusd. [Ipeononenue d6ecruioaus
MEXKBUJIOBBIX TUOPUIOB. JIOCTHMIKEHHSI CENEeKIMU PpPACTEHUNH U KUBOTHBIX.
«3enénas pesonioyusiy.

CoxpaHeHue U U3y4YeHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUIA
U UX JUKUX PpOAuYed sl CO3/[aHUsl HOBBIX COPTOB U THOpPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJBTYp. H3yuenue, coxpaumenue u ynpaejieHue
2EHeMUYeCKUMU  pecypcamu  CEeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 YENAX YIYUUIeHUS CYWEeCmEYIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULUL U KPOCCO8, 8 MOM HUCle C NPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHBIX UCCe008AHU, NEPEO08bIX UOeU U NEPCNEKMUBHBIX MEXHON02U.

JdemoncTpanuun

[Toptpers: H. W. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiet u  cxeMmbl: «lleHTpbl TPOUCXOXKIEHUST W MHOrooOpasus
KYJbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHUX PSJAOB B HACJIEICTBEHHOM
U3MEHYUBOCTH», «Metonapl cenekuun», «OtTnanéHHas TUOpUAN3ALUSLY,
«MyTarenes».

Jlabopatopnas paGora «l3yyeHue COpPTOB KyJbTYPHBIX PACTEHH H
MOPOJ TOMAIIHUX KUBOTHBIX).

JlabopaTopHasi padora «/3yueHre METOJIOB CEJIEKIIUN PACTEHUID.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHHID.

Ikekypeuss «OCHOBHBIE METOAbI M JOCTUKEHHUS CEIEKIMU PACTEHUU U
dKUBOTHBIX  (Ha  CEJIEKIMOHHYIO CTaHLIMI,  IUIEMEHHYIO bepmy,
COPTOUCTIBITATETILHBIN YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKas1 OMOJIOT UL

OOBEKTHI, UCIOJIb3yEMble B OMOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBBHIE
KYJbTYpPbl, =~ MHUKPOOPraHHM3MbI, = HMX  XapakTEpUCTUKA.  [paguliMOHHasA
OMOTEXHOJIOTHS: XJICOOMeUYeHUE, TMOIyUYeHUE KHUCIOMOJIOYHBIX TMPOMYKTOB,
BuHOZEMe. MukpobOuonorndeckuii cuHTe3. OOBEKTH MHUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TeXHOJOTUA M MHCTPYMEHTOB IEJIEHANPABICHHOTO W3MEHEHUS
M KOHCTPYUPOBAHHS TE€HOMOB C LEJIbK IIOJYYEHUsS OPraHU3MOB M HX
KOMIIOHEHTOB, COJIEPKAIlUX HE BCTPEUAIOIIHUECS B IPUPOJI€ OMOCUHTETUYECKUE
yTH.

Knerounas naxenepusi. MeToapl KyJIbTypbl KIETOK M TKaHEW PACTEHUN U
®UBOTHBIX. KpmoOanku. Comarmueckass THOpPUAM3AIMS U COMATHYECKHMA
sMOpuorene3. Mcnosb3oBaHue TaruioWJIOB B CEIIEKIMU pacTeHui. [lonyuenue
MOHOKJIOHATIbHBIX anmumern. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOJIUKTIOHATIbHBLIX aHmumen 6 meduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyknMs  SMLOEKIETOK W KIOHUPOBAaHHWE  JKMBOTHBIX.  Mertox
TPAHCIUIAHTALIMU AJIep KIETOK. TexHonocuu 0300po6ienus, KyibmusuposaHus u
MUKPOKAOHANbHO20 PAZMHOICEHUA CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoOMOCOMHass W Te€HHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa U
koHcTpyupoBanue  pexomOmHaHTHRIX JIHK.  Co3zdanue  mpamnceennvix



opeanuzmog. JIOCTMKEHUS W TNEPCHEKTHBBI XPOMOCOMHOW M T€HHOWU
UH)XEHEPUH. DKOJIOTUYECKUE U TUUYECKHE MPOOIeMbl TeHHON HHKEHEPUH.

Meauuunckue OuoTtexHonmoruu. IloctreHomMHas nudpoBas MeAUIMHA.
[MI[P-mnarnoctrka. MeTaOOJOMHBIM aHANMW3, TEHOIICHTPUYCCKUN aHAIIN3
IIPOTEOMA 4YEJIOBEKA I OLEHKM COCTOSHHS €ro 310poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas tepanusa paka. 3D-OnoumkeHepus s
pa3paboTku (GyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTWH, CO3/aHus
KOMIUJIEKCHBIX TKAHEW COYETaHWEM TEXHOJOTUH TPEXMEPHOrO OMONPUHTUHIA U
ckaddonaunra s perieHus 3a1a4 nepcoHaIN3uPOBAHHON METUITUHBI.

Co3zlaHne BEKTOPHBIX BaKIMH C LIEIbI0 00ecreyeHuss KOMOMHUPOBaHHON
3amuThl oT Bo30ynureneii OPBU, ycTtaHOBIIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanuss PHK-comepkamux  BUPYCOB, BBI3BIBAIOIMUX  0CO0O
oracHble 3a00JIeBaHNS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanun

Tabmuupr u  cxemsl:  «Vcnoiap30BaHME ~ MHUKPOOPTraHU3MOB B
IPOMBIIIJIEHHOM  IIpou3BOACTBE», «Kierounas wuHxeHepus», «l'eHHas
UHXEHEPUSD).

JlabopaTtopHas padora «l3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHuyeckas padora «llomydeHne MOTOYHOKUCIBIX TPOTYKTOBY.

Ikcekypeus «buorexHonmoruss — BaKHeWIash MPOU3BOAMTENbHAS CHiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIIHOHHBIX NMPEACTABJICHUH B
Onosiorum

OpomounonHas Teopusa Y. JlapBuHa. IIpennoceulku BO3HUKHOBEHHS
napBrHU3MA. JKW3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBrxyme cuibl  3Bomonuu  BHaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHHSI OPraHU3MOB, HACJIEICTBEHHAas M3MEHYUBOCT,
O60pr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmierne cunTeTHueckoi Teopuu sBomtonmu (CTD). Heirpanphas
Teopusi 3Bomouuu. CoBpeMEHHas »HBOJIOLMOHHAS Ouonorus. 3HaueHUE
IBOJIIOLIMOHHONW TEOpHUH B (POPMHPOBAHWU €CTECTBEHHO-HAYYHON KapTUHBI
Mupa.

JdemoncTpanuun

[Toptpetsr: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Uinep, K.
Kioswe, Y. HapBun, C. C. YerBepukosn, U. U. llImansraysen, Jx. Xonnein, /l.
K. benses.

Tabmuupr u cxemsl: «Cucrema >xuBoil mpuponsl (no K. JIunuew)»,
«JlectHuma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (GopmMupoBaHUS
NPUCTIOCOONIEHUH y pacTeHuii M kUBOTHbIX (o Jlamapky)», «Kapta-cxema
mapuipyra myremectsus Y. Jlapsuna», «Haxonkm Y. lapBunay, «Dopmbl
O6oprOBl  3a  cymiecTBoBaHue», «llopombr romybeit», «MuorooOpasue
KyJIbTYpHBIX (GopM KamycTel», «llopoapl moMamHMX >KUBOTHBIX», «Cxema
oOpazoBaHust HOBbIX BUIOB (mo Y. JlapBuHy)», «(Cxema COOTHOIIEHUS
JBIDKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE IMOJOKEHUS CUHTETUYECKON TEOPUHU
IBOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLHS U €€ Pe3yJIbTaThI

[Monynaums Kak 3JeMeHTapHas eauHuna H3Bomonuu. CoBpeMEHHbIE
METO/Ibl OLIEHKW T'€HETUYECKOTO Pa3HOooOpa3usi M CTPYKTYPhl IOIYJISILIHIA.



N3menenne reHO(OHIA TMOMYJSALMM KAk 3JEMEHTAapHOE 3SBOJIOLHOHHOE
sBJeHUE. 3aKOH IreHeTnYeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOphl (ABUKYIIHE CUJIBI) SBOTIONUA. MyTarmOHHBINA
nporecc. KomOnHaTuBHAs W3MEHUYUBOCTh. Jlpeil) TeHOB — ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHS 4YacTOT ajieled B momymsuusx. OPdext
ocHOBaTensd. Ipgexm Oymouiiounoeo eopaviuika. CHuUdiCeHUue 2eHemuyecko2o
pasnoobpasusi: npudunsl u cieocmesust. Ilposisnenue s¢hgpexma opeiigha 2eros 6
oonvuwux u  manvlx  nonyaayuax. Murpamun.  M3o0mA0Ms  MOMJISIIMIA:
reorpadudeckas (IpocTpaHCTBEHHAs ), Oroorndeckas (penpoayKTUBHAS).

EcrectBenHblii 0TOOp — Hampamisioumii ¢akrop sBomonnu. Dopmbl
€CTECTBEHHOI0 OTOOpa: JBIKYLIMM, CTAaOWIM3UPYIOIINKA, pa3pbIBAIOIINAN
(mu3pynTuBHbIi). [1onoBoit 0TO00p. BO3HMKHOBEHUE U 3BOJIOLUS COLUATBLHOIO
NOBEACHUS )KMBOTHBIX.

[IprcnocoO0aeHHOCT, OPraHU3MOB Kak pe3yJbTaT MHKPOIBOJIOIHH.
Bo3HukHOBEHHE  MPUCHOCOOIEHHM y  opraHu3MoB. ApoMopdosbl U
UM0AaaNTalkH. ITpumepsnl IPUCTIIOCOOJICHHI y OpraHu3MOB:
mMop¢onornueckue, (usnogoruueckre, OUOXUMUYECKUE, MOBEACHUYECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3oBaHue Kak pe3ysbTar
MUKpO3BOMIONNH. W30msmus — kiroueBoi ¢akTtop BugoodpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaAHMUS: aJJIONaTpUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUAU3ALHUS,
rubpuan3zanusi). JmuTeasHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOJTOTUYECKOTO Pa3HOO0pa3Hsl.

Ponp sBOMIOIMOHHON Ouonoruu B pa3padOTKE HAYYHBIX METOAOB
COoXpaHeHus OmopazHooOpaszusi. MUKPOIBOMIONHS M KO3BOJIOLUS Mapa3uTOB U
UX X031eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K AHTHUOMOTHKAM U
criocoObI OOPHOBI C HEM.

JdemoHcTpanun

[Toprpetsr: C. C. YerBepukos, D. Maiip.

Tabmuupr 1 cxembl: «MyTauuoHHass U3MEHUYMBOCTHY», «llomymsnnoHHas
CTpyKTypa Buaa», «CxemMa mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBIKylIMe Cuibl 3BOJIOLHMHM», «ODKOJOTWYECKAsl M30JSUSA  MOMYJIALHMA
ceBaHckoi (openmy, «I'eorpaduueckas U30IAIUS TUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIIBI aypcKoin», «IlomynsiMoOHHbIE BOJIHBI YHMCIEHHOCTU XUIITHUKOB
U KepTB», «CxeMa AEUCTBHUS €CTECTBEHHOro oTOopa», «Dopmbl 60pHOBI 3a
cymiecTBoBanuey», «MHAaycTpuanpHbli MeEIaHU3M», «/KUBBIE HCKOIAEMBbIE,
«ITokpoBHUTENBECTBEHHAST OKpacKa >KMBOTHBIX», «llpemynpexnaromas okpacka
KUBOTHBIX»,  «®Dusnonornueckue  aganrauum»,  <«lIpucnocobieHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepum Buma», « Buabl-ABOMHUKNY,
«Ctpyktypa BHga B mpupoae», «Cmocobbl  BHI000pa3OBaHUs»,
«Il"eorpaduueckoe BUJI000pa3oBaHue TPEX BUJIOB JaHABILIEN,
«DKOJIOTUYECKOE BU000pa30BaHNEe BUIOB CHHULY, «IlOJUIIIONABI pacTeHuil»,
«KarmycTHo-peeuHblil ruopumy.

OOGopynoBaHue: repbOapuu pacTeHUM, KOJUIEKIMA HACEKOMBIX, 4Yyuesa
OTHUI] ¥ 3Bepell ¢ MpuMepaMH Pa3IuYHBbIX MPUCIIOCOONCHUN, Yyyena MNTHIl U
3Bepell pa3HbIX BUAOB, repOapuu pacTeHUIl OJNM3KUX BUAOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCOOAMU.

JlabopaTopnasi padora «BbIsiBIeHHE HU3MEHUMBOCTH Y 0OCO0EH OJHOTO
BUJIA».



Jlabopatopnas pabGora «llpucnocoOneHuss OpraHusMoOB M HUX
OTHOCHTEIbHAS 11€JIECO00Pa3HOCTHY.

JlaGopaTopnas paGora «CpaBHeHHE BHJOB N0 MOP(OIOTUIECKOMY
KPUTEPHIO.

Tema 3. MakpodBosouus 1 e€ pe3yabTarbl

Meroabl u3ydeHuss MakpolsBoirouuu. [lameoHTomOornyeckne MeTobl
u3ydeHus: s3Boarouuu. Ilepexomnsie ¢GopMbl M (PUIOTEHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaduyeckue metoasl uyueHus sBostonnn. CpaBHeHue (Jaopsl U
¢dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emuau. Bunabl-
OHJAEMUKHU U PEJIUKTHI.

OMOpHUONOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE  METOMAbI
U3YYEHUS] HBOJIOLMU. ['€HeTHUeCKHMe MEXaHW3Mbl HBOJIIOLMM OHTOIEHE3a H
NOSIBJIEHUSI 3BOJIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJOTUYHBIC
opranbl. PyiuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-T€HETHYECKHE,
OMOXMMUYECKHNE W  MaTeMaTHYeCKHE€ METOJAbl  HM3YyYEHHs  3BOJIOLIMH.
I'omonoruunsie reHpl. COBpeMEHHBIE METOBI MOCTPOCHHS (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUX U HBOJIFOLUSI TEHOMOB.

OOme 3akoHOMEpHOCTH (TpaBujia) HBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobpatumocTs ABOJIIOLIUH. AnanTuBHast panuanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIOIUU.
JdemoHcTpanun
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. ['ekkeins.
TaOnunel u CXEMBI: «DPuIoreHeTHYECCKUN pan JIOLIAIH,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Cteronedansyy, «PurmodguTs,
«CemeHHBIE MaNOpPOTHUKWY», «buoreorpaduueckue 30HBI 3emun», «[perid
KOHTUHEHTOB», «PenukThl», «HauanbHble cTaguu 3MOPHOHAIBHOIO PAa3BUTHS
MO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE U AaHAJIOTUYHBIE OpPTaHbI»,
«PynuMmeHTb», «ATaBHU3MBDY, «XpPOMOCOMHBIE HAOOpBl 4YEJIOBEKAa W
mMMIaH3e», «l JaBHble HapaBJICHHS 3BOJIOLUNY, «OO0IIME 3aKOHOMEPHOCTH
IBOJIFOLIU.

O0opynoBaHue: KOJUIEKIHH, TepOapuH, MYJSDKH HCKOIAEMbBIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHAIOTMYHBIX, PyIUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKLIINN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE ;KU3HU HA 3emJie

Hayunble rUmore3sl NPOUCXOXKIEHUS XU3HM Ha 3emiie. AOMOreHes u
naHcnepmus.  JloHay4yHble — NpEACTaBICHUS O  3apPOXKICHUU  KU3HH
(kpeariioHHU3M). ['MIOTE3a MOCTOSSHHOTO CaMO33apOXKJIECHHUS JKH3HU U €€
onpoBepkenue onsitaMu  ®O. Pemmu, JI. Cnammannanu, JI.  Ilacrepa.
[IpoucxoxneHne KU3HU U acTpOOUOIIOTUSl.

OcHOBHBIE ~ 3Tambl ~ HeEOpraHudeckol  somoonuu.  IlmanerapHas
(reosoruyeckas) HBOJIONHUA. XHMHYECKas SBOJIIOIUSI. AOHMOTEHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 Heopranmyeckux. OnbiTr C. Mumnepa u I'. FOpu.
OOpaszoBanue noaumepoB n3 MoHomepoB. KoanepBaTHas rumoreza A. H.
Omnapuna, runore3a mnepBuuyHoro OyiaboHa JIk. XonjaeilHa, reHeTudeckas
runoteza . Mémnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Ucropust 3emnn m meronsl €€ u3ydeHud. Vickomaemele opraHuyeckue
octarku. ['eoxpoHonorusas u e€ ™eroApl. OTHOCHUTENBbHAasT W aOCOJIOTHAS
reoXpoHoorus. I'eoXxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauanpHble dTansl opranudeckor sBosonuu. l[losBieHue m 3BOIIOIUSA
NEPBBIX KJIETOK. DBOJIOLMS META00aM3Ma. BO3HUKHOBEHHE MTEPBBIX 3KOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIE OHMOIUIEHKM KaK aHajior NEepBbIX Ha 3emiie
coobuiectB. CTpoMaTonuTsl. IIpoKapHOTEI U 3yKapuOTBHI.

[Ipoucxoxnenue 3YKapuoT (cumOuorenes). DBOJIOLIHOHHOE
IIPOUCXOXKIAEHNE BUPYCOB. IIpOMCXOXKIEHME MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl BOJIOLUHU BBICIINX pacTeHHil. OCHOBHBIE apoMOp(O3bI
pactennii. Beixon pacrenuin Ha cymy. [losiBaeHue CHIOpPOBBIX pPacTeHHU H
3aBoeBaHue MMH cymd. CemeHHble pacTeHus. [IpoucxokneHue LIBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tambl IBOJIOLUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bernckas dayna. KemOpuiickuii B3phIB — TOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBble  XOpaoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMSA
no3BOHOYHBIX. [Ipoucxoxaenne ampubuii u pentunuit. [IpoucxoxxaeHue
miekonuTarommx ©u nrtul. [lpuHnun kimoueBoro apomopdoza. OcBoeHue
0€CIO3BOHOYHBIMH U IO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3BuTne xu3HuM Ha 3emiie MO 3paM U MEpHOJIaM: apXei, MpoTepo30H,
najaeo30i, Me3030M, KaiHOo30M. OOmas XxapakTepUCTHKa KiIuMaTa H
reoJIOrn4ecknx npoueccos. [losBneHne U pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYriieo0pa3oBaHue: €ro yCclioBUs U BIMSHHUE HA Fa30BbIil COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPaHHUS — SKOJIOTMYECKUE KpHU3UCHI pouuioro. [IpuyuHel
U CIEACTBUS MAacCOBBIX BbIMHUpaHUN. COBpPEMEHHBI 3KOJOTMYECKHI KpHU3HC,
ero ocobennoctu. [Ipobnema coxpanenus 6nopazHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [IpuHuumne! knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauumn

[Moptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapumn, [x. Xonaeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiet u cxemsl: «Cxema onbita @. Penuy», «Cxema onbita JI. [lacTepa
0 MU3YUYEHUIO CaMO3apoxKJeHus xku3Hu», «Cxema ombita C. Mwmiepa, I
HOpw», «OTansl HeOpraHMYECKON 3BOIOLMMNY, «I €0XpOHOJOrnYeCcKas IKaIay,
«HavanpHple 3Tambl  OpraHuyeckod HsBomonum», «Cxema oOpa3oBaHHs
JYKapHoT MyTéM cuMOHoreHesa», «Cucrema >kUBOW mHpupoab», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «Punnopute», «OIHOKIETOUHBIE
BOJIOpOCIIN», «MHOTOKIETOUHBIE BOAOpoCan», «Mxw», «llamopoTHUKNY,
«l'onocemenHble pacteHus’», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema
pa3BUTHS JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeifmmuey,
«Kumeunomonocraeiey, «Ilmockue depBm», «Uienucrororue», «PwiOb,
«3emHoBoAHBIe», «lIpecmbikaronuecs», «Iltuney, «MiuekonuTamnume,
«Pa3BuTHe XU3HU B apXEHUCKOM 3pe», «Pa3BuTme XKU3HM B MPOTEPO3OUCKOU
ape», «Pa3BuTme JKH3HM B IAJIEO30MCKOM dpey», «Pa3BuThe KU3HH B
Me3030HCKON 3pey», «Pa3BuTHE XU3HU B KailHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOdapuy PACTCHUN Pa3IMYHBIX OTACIIOB, KOJUICKIIUU
HAaCEKOMBIX, BJI@&XHBIE MpenapaTbl JKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB,
KOJUIEKI[UM WTIJIOKOKHMX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4ydena NTHI] H
3BE€ped, KOJUIEKIMM OKaMEHEJIOCTEH, II0JE3HBIX HCKOMAEMBIX, MYJIKU
OPraHUYECKUX OCTATKOB OPTaHU3MOB.



BupryainsHasi JaboparopHas paGora «MoaenupoBaHUE OIBITOB
Munnepa—tOpu 1o uU3ydeHUIO AOMOTEHHOTO CHHTE€3a OPraHUYECKHUX
COETMHEHHI B IEPBUYHOMN aTMOchepe».

JlabopaTopHas padora «l3ydeHne u onmcaHue MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «l3ydyeHne OCOOEHHOCTEW CTPOEHUs pPaCTEHUM
Pa3HbBIX OTIEIIOBY.

IIpakTuyeckass  paGora  «l3ydyeHune  ocoOeHHOCTEH  CTpPOEHUs
NIO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4ea0BeKa — aHTPOIOIeHe3

Paspnenbl v 3aaa4n aHTPONOJAOTMU. METOIbI AHTPOIOJIOT UH.

CraHOBJIEHUE MTPEACTABICHHUN O MPOUCXOXKACHUH YeJIOBEeKa. Penurnosuosie
B033peHMsI. COBpEMEHHBIE HAYUHbIE TEOPHUU.

CxoncTtBOo 4yenoBeka ¢ KUBOTHBIMH. (CHCTEMaTH4YecKOe IOJIOKEHUE
yesioBeka. CBHUIETENBCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMH: CPABHHMTEJIBHO-
Mopdomoruueckue, AMOPHOJIOTUYECKUE, (bU3H0TOT0-OMOXMMUYECKHE,
noBeAeHuyeckue. OTIWYUS YEIOBEKa OT JKUBOTHBIX. [IpsaMoxoxnaeHue u
KOMIUJIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHON CHUCTEMBI.

HBwxkymme  cunbl  ((pakTOpbl) — aHTpOIOTeHe3a:  OHOJOTHYecKHe,
counanbHble. COOTHOLIEHHE OWMOJOTHYECKUX W COLUHUANbHBIX (DAaKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIE CTaIUKM aHTPONOTeHe3a. PanHue dyenoBekooOpa3Hbie 00e3bsHbI
(MPOKOHCYINIBI) W paHHHWE TOHTHABI — OOIME TPEAKH YEeIOBEKOOOPA3HBIX

00€3psiH U JIOACH. ABCTpPAJIONUTEKH — ABYHOTME MNpEAKH Jiroaei. Yenosek
YMEJIbIA, MEPBBIC HM3TOTOBICHUS OpyAuN Tpyla. UenoBeK NpsIMOXOASIIUNA U
NEepBbIA BBIXOA Jtoned 3a mpeaensl Adpuku. YenoBek reidaenbOeprckuii —
o0IuMi MpeAoK HEaHAEPTaJIbCKOrO YEJOBEKa M YEJOBEKa pasyMHOro. YemoBek
HEaHJIEPTAIbCKUM KaK BHUJ JIIOJEW XOJIOJHOTIO KinMara. YenoBek pa3yMHBIN
COBPEMEHHOIO THIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneoreneTuka u najieoreHOMUKa.

DBOJIIOLIMSI COBPEMEHHOTO YeJIoBeKa. EcTeCcTBEHHBI 0TOOp B MOMYJISLUAIX
yenoBeka. MyTalmoHHbI nporecc u noaumopdusm. [lonmynsuoHHbIe BOJIHBI,
npeid reHoB, Murpamus u «3QQGeKT 0OCHOBATENS B MOIMYJISIUSIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. [loHsatue o pace. bospline pacel: €BpONEOUIHAS
(eBpasmiickasi), aBCTpaJio-HErpoujiHasE (SKBATOpUalbHAsA), MOHTOJOUIHAS
(a3maTcko-amepHuKaHcKas). Bpems 1 myTu paccelieHHs 4eloBeKa IO IJIaHETE.
EnuncTtBOo yenoBedeckux pac. HaydHas HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoO0aeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOUIeH Cpeabl.
Brnusane reorpaduueckoit cpembl u npeiidha TEHOB Ha MOPQOJIOTHIO W
($U3MOIOTHIO YeTOBEKa.

MexauciuIuIMHapHble  METOABl B (M3WYecKor  (OMOIOTHYECKOI)
AHTPOIIOJIOTUU.  OBOJIOUMOHHAS  AHTPOIOJOTMS U MAaJCOAHTPONOJIOTHS
YEJI0BEYECKUX MOMyIAUnid. buoconuanbabie HCCIEA0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOMIOIUH OMOIOTUYECKOTO U COLIMATIBLHOTO B YEIOBEKE.

JdemoncTpanuun

[Toprpersr: Y. HapBun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeTtoabl aHTpomnojiorun», «l['0JoBHONW MO3T
yenoBeka», «UemoBexkooOpa3Hble 00€3bsiHbI», «CKeJIeT 4eIoBeKa U CKeleT
IUMITaH3e», «PyIMMeHTBl U aTaBU3MBD), «/IBHKYIIME CUIIBI aHTPOIIOTEHE3a»,



«OBOJIOIMOHHOE JPEBO YEJIOBEKa», «ABCTPAJONHUTEK», «YEIOBEK yMENbI»,
«YenoBek mnpaAmMoxodsamuiy, «JleHucoBckuil yenoBek» «Heanaepraibiby,
«KpomanboHLBY, «IIpeaku yenoBekay, «ITallbl 3BOJIOLMHA YeToBeKa», «Pacskl
YEJIOBEK.

OOopynoBaHue: MyJSDKA OKaMEHENOCTeH, MPEeAMETOB MaTepHaIbHON
KyJbTypbl TIPEIKOB YeNOBEKa, pernpoaykiuuu (Qororpaguu) KapTUH C
MUGOIOTUYECKUMU U OUOJICHCKUMU CIOKETaMH TMPOUCXOKIEHHUS 4eOBeKa,
¢dotorpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJEeT YeJIOBeKa,
MOJIENIb Yepena 4YeJIOBEKa M 4Yepelna IIMMIAH3€, MOJENb KHUCTH YEJIOBEKa U
KHMCTH IIMMIIAH3€, MOJIEIIA TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnas padora «/3yuyeHrne OCOOEHHOCTEH CTPOEHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuueckass padora «l3yueHue SKOJOTMYECKHX  aJanTaiui
YEIOBEK.

Tema 6. JDkosiorusi — Hayka 0 B3aMMOOTHOLICHHSIX OPraHM3MOB W
HAJIOPraHU3MEHHBIX CUCTEM C OKpY Karollei cpeaoi

3apoxxneHne W pas3BuTue dkojgorud B Tpyaax A. I'ymOonbara, K. O.
Pynwe, H. A. CeepuioBa, J. I'ekkensa, A. Tencau, B. H. CykauéBa. Paznensl u
3a/1a4u 3KOJIOruH. CBS3b HKOJIOTUU C IPYTUMH HAyKaMH.

Mertons!l 3konoruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJOTUU:
OpUpoAHbIE W JabopaTopHble. MojenupoBaHHe B 3KOJOTMH. MOHHUTOPUHT
OKpY>Karollel Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00aTbHBIH.

3HAaUYEHHE DSKOJIOTMYECKMX 3HAaHUW JUIS 4YEJNOBEeKa. OKOJIOIMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBA3€M YEJIOBEYECTBA ¢ Ipupoaor. PopmMupoBaHue
DKOJIOTHYECKOMN KYJIbTYPBI M IKOJIOTHYECKON TPAMOTHOCTH HACEIICHUS.

JdemoncTpanuun

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepuios, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3gensl sxonoruny, «MeToabl dKoJIoruny, «Cxema
MOHUTOPHUHIA OKPY’KAOLIEN CPEIBD).

Jlaboparopnass  pabdora  «/3yuyeHne  METONOB  DKOJIOTMYECKHUX
VCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa oOMTAHUA

Okojoruueckue  (aKTOpbl W 3aKOHOMEPHOCTM  HMX  JICHCTBUS.
Knaccudukanuss skonoruueckux (akTopoB: abuoTHueckue, OHOTHYECKHE,
anTponoreHHsle. OOIIME 3aKOHOMEPHOCTHU ACUCTBUS SKOJIOTHUECKUX (PaKTOPOB.
[IpaBuno wmumnumyma (K. IHnpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT kak sKomorudeckuii dakrop. [leiicTBue
Pa3HBIX YYAaCTKOB COJIHEUHOT'O CIIEKTPA HA OPraHU3Mbl. DKOJOTMYECKHUE TPYIIIIbI
pacTEeHUN U JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbpHas poJib CBETA.
doTtoneproausm.

Temneparypa kak skojmormdeckuii (paktop. JleiicTBue Temmeparypsl Ha
opranu3Msbl. [TOWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIEC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonorumueckuii ¢akrop. IIpucnocobnenus pacteHuil K
MOI/IEP>KaHMI0 BOTHOTO OanaHca. Kimaccudukamnusi pacTeHUl MO OTHOIICHHUIO K
Boze. [IpucrnocoOneHus )KMBOTHBIX K MN3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOWTaHHs OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAs, [IOYBEHHAs,
[NIyOMHHAsT TOJIOYBEHHAs, BHYTpUOpraHusmMeHHas. @OU3nKO-XUMHUECKUE



0COOCHHOCTH cpefl oOuTaHusi opranu3moB. [IpucmocoOsneHus OpraHu3MoB K
YKU3HH B Pa3HBIX CPEIax.

buonornuyeckue purmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U
roJinyHble pUTMBIL. [IprcrnocoOJIeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HMU.

XKuznennsie ¢Gopmbl opranuzMoB. [loHsiTHE 0 >KuU3HEHHON (dopme.
XKuznennoie (QopMBI pacTeHUi: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckne  Qaxtopel. Buagel  OmoTHueckMx — B3aUMOJAEHUCTBUIA:
KOHKYPEHITUS, XHUITHUYECTBO, cuMOM03 u ero Gopmer. [lapasutusm,
KOOIepalus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJICOHUYECTBO).
Herpoduueckue B3ammopeiictBus (Tommueckue, dopudeckue, padpudeckue).
3HaueHHe OMOTHYECKUX B3aWMMOJECHCTBUN JUIsl CYLECTBOBAHHS OPIaHU3MOB B
cpene ooutanus. [[puHINI KOHKYPEHTHOTO UCKITFOUEHHS.

JdemoncTpanuun

Tabmuubr u cxembl: «Okonorudeckue (GaxTopb», «CBETOBOW CHEKTPY,
«JKOJOTMYECKHE TpyHNnbl  SKMUBOTHBIX IO  OTHOWIEHHIO K  CBETY»,
«TemnmokpoBHbIE KUBOTHBIEY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«DU3M0JIOrMYECKUE aJaNTalMK KUBOTHBIX», «Cpenbl OOUTaHUSI OPTaHU3MOBY,
«buonornueckue putme, «KuzHeHHble (QOpMBI pacTeHHil», «Ku3HEHHBIE
(OpMBI )KMBOTHBIX», «DKOCHCTEMA HIUPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMA
XBOWHOTO Jecay, «llenum mnurtanus», «XumHUYECTBO», «llapazutusmy»,
«Konkypennus», «Cumonosy», «KommeHcanuzm.

OO6opynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCIIOCOOIEHHBIX K
BIMSIHUIO PA3IUYHBIX HKOJIOTHYECKUX (PAKTOpPOB, repbapuu CBETOIIOOHBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTCHH, CBETOIIOOMBBIC, TEHETIOOUBBIE U
TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  PACTEHMs, TrepOapum W KOJUIEKIUU
TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMUMBBIX PACTCHH, YyUena MTUIl U
3Bepei, TepOapuu paCTeHHI, OTHOCAIIUXCS K Trurpoduram, kcepoduram,
Me30puTaM, KOMHATHBIE€ PACTEHHsI JAaHHBIX TPYMIM, KOJUIEKIIMH >XUBOTHBIX,
OoOMTaIINX B Pa3HbIX Cpelax, repOapuu U KOJUIEKIIMH PACTEHHUI U )KUBOTHBIX,
o0aaroux YepTaMy MPUCTIOCOOTICHHOCTH K CE30HHBIM U3MEHEHUSIM yCIIOBHIM
KU3HH, repOapuu U KOJUIEKLIUN PACTEHUHN U KUBOTHBIX PA3IUYHBIX KU3HEHHBIX
GopM, KOJJIEKIUH >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX OMOTHYECKUX
B3aUMOJICUCTBUSX.

JlabopaTtopnass padora «BrbisBieHHE TPUCTIOCOOJICHHI OpPTraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnass padora «BolsiBneHue MpUCIOCOOICHUI OPraHU3MOB K
BIIUSHUIO TEMIIEPATYPbD».

JlaGopaTopHass paGora «AHAaTOMHUYECKHE OCOOCHHOCTH pACTEHUN U3
pPa3HBbIX MECT OOUTAHUS.

Tema 8. IK010rus BU0B U MOMYJIANMNH

DKOJIOTUYECKHE  XapaKTEpUCTHKW  momynsuuu.  [lomymsimus  kak
ouonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpefbl, (PU3HMUECKUX OapbepoB
U 0coOeHHOCTEeW Ouonoruu BUIOB B (HOPMUPOBAHWHM TMPOCTPAHCTBEHHOM
CTPYKTYypbl nomyisiuuid. OCHOBHBIE NOKAa3aTeNW MOMYJSIUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAsI W I0JOBasi CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALHSL.



Okosornyeckass ~ cTpykrypa  nomyssiqud.  OneHka  YUCIEHHOCTH
nonyiasuuy. JInHaMuKa MONyJSILUUA U €€ Peryssinus. buoTuyeckuii noTeHural
nonyiasiuud. MogenupoBanue JuHaAMUKM —nomyisuuu.  KpuBble  pocta
YUCJIEHHOCTU mnomyiasiuuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH
HOMYJISIIUNA: POJb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT TIUIOTHOCTH.
DKOJIOTMYECKHE CTpaTeruu BUAOB (r- u K-ctpaterun).

[Tonsitne 00 3KoOrMYecKoi HuUllle BUAa. MectooOutanue. MHOromMepHas
Mozenb dKonorndeckon Humm [k .M. XarunHcoHa. Pasmepsl dKoJIOrn4yeckon
HuM. [loTeHunanpHas u peain30BaHHAs HULIH.

Bun kak cucrema nonyssanuii. Apeansl BUIOB. BHIBI M MX KU3HEHHbBIE
CTpaTeruu. JKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH MOBEIECHHUS M MHUIrpAlMil JKUBOTHBIX. buomornueckue
MHBA3UU 4yKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuupl U cXeMbl: «DKOJIOIMYECKUE XAPAKTEPUCTUKU MOIYJISILIUN,
«IIpocTpaHcTBEeHHass CTpyKTypa mHomyasiuuu», «Bo3pacTHble nHpaMubl
nonyasiuum», «CKOpPOCTh 3aceleHHs] NOBEPXHOCTH 3€MJIM  Pa3IuYHbIMH
opranuzmammn», «Moaeins 3konorndeckort Humu /. M. XatunHcoHay.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopnas padora «llpucmocoOneHust cemMsiH pacTeHHH K
pacceneHuIo».

Tema 9. Jkos10rus co001ECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmecTBa opranu3MoB. buoneHo3 u ero crpykrypa. Csizu Mmexnmy
OpraHu3MaMH B OMOLIEHO3E.

DxocucreMa kak oTkpbitas cucrema (A. [Ix. Tencnu). OyHKIIMOHANIbHBIE
OJIOKH OpraHM3MOB B 3KOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHMOTHUECKHE OJOKH
skocucteM. [louBbl M wibpl B 3KocucTeMax. KpyroBopoT BemIECTB M IOTOK
HEPrUU B IKOCHUCTEME.

OcHOBHBIE  MOKa3aTeNM JIKOCUCTEMBI. buoMacca ©  HpPOIyKLHS.
DKOJIOTrMYECKHEe MUPaMHIbl YUCEN, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @iykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKueccud. llepBuunbie u
BTOPUYHBIE CYKIIECCHM W HMX HIPUYHUHBI. AHTPONOIE€HHBIE BO3JECUCTBUS Ha
cykneccun. KnumakcHoe cooOmectBo. buopasnoobpasue u  monHOTa
KPYTOBOPOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKOCUCHEMbl 03€D U peK. DKOcUucmembl Mopeu
U 0Keanos. Ikocucmemvl myHOp, 1€CO8, Cmenell, NyCMmulHb.

AHTpOIIOT€HHBIE DKOCHCTEMBL. Arposkocucrema. ArponeHos3. Paznuuus
MEX1y aHTPOIIOI€HHBIMU U MTPUPOJHBIMHU 3KOCHCTEMAMHM.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas
dnopa u ¢dayna. CuHanTpomm3anus Tropojickoi ¢ayHbl. buomornmueckoe u
XO035IIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmMupoBaHUs OCHOBHBIX B3aUMOJICHCTBUI
OpraHM3MOB B JKOCHCTeMax. Ponb Kackaonoeo 3¢gekma u 6udos-
20upuxkamopos (Knouesvix 6u008) 6 Qyukyuonuposanuu skocucmem. Ilepenoc
DHEPrUM W BEIIECTB MEXKJY CMEXKHBIMH HKOCUCTEMAMHU. Y CTONYHMBOCTH
OpraHU3MOB, TMONYJSALIMA M 3KOCHCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPONOTE€HHBIX BO3AECHUCTBUM.



Mexanusmvr  6030elicmeus  3a2pA3HEHUNl  pPA3SHLIX — MUNO8  HA
CYOOpP2AHUBMEHHOM, — OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUSL  AHMPONO2LEHHO20
8o30eticmeusi. MeToq0JIOrisl MOHUTOPHHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
HKOCHUCTEM.

JdemoHcTpanun

[Toptpet: A. JIxk. Tencnu.

Tabmumsr  u cxembl:  «CtpykTypa  OuomeHosa», «DkocucTeMa
HIMPOKOIUCTBEHHOT O Jecay, «9JKkocucrema XBOIHOTO aecay,
«DyHKIHOHANIbHBIE TPYIIbl OPraHu3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B JKocucremey», «llenu mnurTanus (macrOuiHas, ACTPUTHAS)Y,
«DKonorudeckas MmupamMuja ducen, «IKOJoTHYecKas MupamMuga O0roMacchly,
«IKojoruyeckas mupamuaa dHeprun», «O0pa3zoBanue Oonoray, «llepBuunas
cykueccusi», «BoccraHoBineHue neca mocie moxapa», «IKOCHCTEMa 03€pay,
«ArporneHo3», «KpyroBopor BemIECTB M TIOTOK 3HEPrUM B arpoLEHO3e»,
«IIpumepsl ypoOIKOCHUCTEM.

OopyaoBaHue: repOapuu pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Yydela
NTHUIl U 3Bepei, repbapuu KyJbTypPHBIX U JUKOPACTYIIUX PACTCHUM, aKBapHUyM
KaK MOJIETb YKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucaHue ypoo3KOCHCTEMBD.

Jlabopatopnas pabGora «/3ydyeHue pazHooOpa3zusi MEIKHX MOYBEHHBIX
YWIEHHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKeKypeuss «ODKCKypcuss B THINHMYHBIA OuoreouneHo3 (B ayOpaBy,
Oepe3HsiK, eIbHUK, Ha CyXOJ0JbHBIN WM TOWMEHHBIH JyT, 03ep0o, 60JI0TO)».

IKCKypeust «IKCKypCcHsi B arpO’KOCUCTEMY (Ha MOJIE WU B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucreMa

buocdepa — obmeruranerapuas o0oouka 3eMiu, TA€ CYIMIECTBYET WA
CyILIECTBOBaJIa >KM3Hb. Pa3BuTme mpencraBieHuii o Ouocdepe B Tpyaax O.
3rocca. Yuenue B. U. Bepuaackoro o omochepe. Obnactu Ouochepsr u e
cocrtaB. JKuBoe BeniecTBo Onocdeps! U ero QyHKIIIH.

3aKOHOMEPHOCTH CylecTBoBaHUs Ouocdepsl. OcobenHoctu Ouochepsl
KaKk TJIOOQIBHOW DKOCHCTeMBbl. J[nHaMuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BeliecTB M OMOreoXMMHUYECKHE UUKIbL (yriepojaa, as3oTa).
PurmuanoCTh siBEHUH B Onocdepe.

3oHansHOCTh Ouochepnl. [lonstTne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYyH/pa, XBOWHBIE JIeca, CMEUIAaHHbIE W UIIMPOKOJUCTBEHHBIE Jieca, CTEIMH,
CaBaHHBI, MyCTBIHU, TPOMIMYECKUE JIeCa, BHICOKOrOpbsi. KiuMar, pacTUTeNnbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYyIIIH.

CtpykTtypa W (QYHKIUS JKHBBIX CHCTEM, OIIEHKAa UX PECYpCHOTO
NMoTEeHIMaIa 1 OMocepHBIX PYHKITUH.

JdemoHcTpanuun

[ToptpeTtsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuier u cxemsr: «I'eocdepst 3emumn», «KpyroBopot azora B mpupoe»,
«KpyroBopot yriepona B npupoae», «KpyroBopor Kuciopoaa B MPUPOIE»,
«KpyroBopoT BOJibl B Iipupoie», «OCHOBHBIE OMOMBI cylny, «KiuMarudeckue
rnosica 3emany, «Tynnapay, «Tatiray, «CMenIaHHbBIN JIECY,
«IIInpoKOIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «ITycTeIHa,
«Tponmueckuui necy.

OO6opynoBanue: repObapur pacTEHUU pa3HbIX OMOMOB, KOJUJIEKIIMU
KUBOTHBIX.



Tema 11. HestoBek U OKpyxKAOLIAS Cpea

DKOJIOTHYECKHE KPHU3WUChI M WX MPUYMHBL. Bo3melcTBhe YenoBeka Ha
ounochepy. 3arpsizHeHne BO3AyIIHOW cpenbl. OxpaHa BO3myxa. 3arps3HEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienwe nousbel. OxpaHa
NIOYBEHHBIX pecypcoB. MI3MeHeHne kimMara.

AHTpOIIOTEHHOE BO3JCHUCTBUE HA PACTUTEIBHBIM WM JKUBOTHBIM MMD.
OxpaHa pacTUTEIBHOTO WU KUBOTHOTO MHpa. OCHOBHBIC MPUHIIUIBI OXPAaHBI
npuponsl. Kpacueie kuuru. Oco0o oOxpaHsieMble NPUPOAHBIE TEPPUTOPHH
(OOIIT). borannueckue cajibl ¥ 300JIOTUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIAIBI YCTOWYUBOTO PA3BUTHUS YEIIOBEUECTBA U MPUPO/IBI.
PaunoHanesHOE  MPUPOJOMNOJB30BAHME U COXpaHEHUE  OHMOJIOTrMYECKOTO
pazHooOpasus 3emumn. OOHIME 3aKOHOMEPHOCTH TJI00AIBHBIX IKOJIOTHYSCKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3UCA U €ro  BEpPOATHbBIC
NIOCJIEICTBHUS.

Pa3BuTHe METOMOB MOHUTOPWMHTA PpAa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoieccoB. Cucmemmuble UCCIE008AHUSL Nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOcobHot ~ 9nepeemuke.  buonocuueckoe  paznoobpaszue u
ouopecypcol. Hayuonanvuvle ungopmayuonusvle cucmemvl, obecneuusaioujue
oocmyn K uH@opmayuu no COCMOAHUIO OMOENbHLIX U008 U IKOCUCHEM.
OcHosbl  9KOpeabunumayuu  3KOcucmem U  cnocobos  OOpbObLI ¢
ouonospescoenuamu. Pekoncmpykyusi MOpCKUX u HA3eMHbIX SKOCUCHIEM.

JdemoHcTpanun

Tabmuubr w  cxeMbl: «3arpsisHeHHE aTMochepbl», «3arpsi3HEeHue
runpoceprr», «3arpssHeHre mouBb, «l[lapHukKoBBIE >PdexT», «Ocobo
OXpaHsieMbIE TIPUPOJTHBIE TEPPUTOPUNY, «MOJEIH YyIPABISIEMOTO MUPAY.
Ob6opynoBanue: ¢Gortorpaguu OXpaHsIEMbIX PAaCTEHUN W KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHUS
0OyJaronMMuUCsl MPOTPaMM CpPETHEro oO0Imero oOpa3oBaHUS: JTUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOTPAMMbI IO
OMOJIOTHY BBIICIICHBI CIICTYIONINE COCTABIISIONINE: OCO3HAHUE 00YJarONUMUCS
POCCHICKOM TpaXAAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOATEJILHOCTH M CaMOOIIPEIEIICHHIO, Haluuyue mMomueayuu K OOyYECHHUIO
OUMOJIOTUH, YeleHanpasieHHoe paseumue BHYyTPEHHUX YOKICHUN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTE W HCTOPUYECKUX TPAAMIUN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  OOYYArOIIMXCS
PYKOBOJICTBOBaThCA B CBOEH  JEATENBHOCTH  I[€HHOCTHO-CMBICIOBBIMU
yCTAaHOBKAaMH, TPHUCYIIUMU CUCTEME OHMOJIOTHYECKOTO OOpa30BaHUS, HAIuyue
npasoco3Hanus SKOJOTHYECKON KYJIbTYpbl, CHOCOOHOCMU CMAsums LUEIU WU
CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE  pE3yJbTAaThl OCBOCHHS MPOrpaMMbl MO  OHOJIOTUU
JOCTUTAIOTCSI B €IUHCTBE YYEOHOM UM BOCIHUTATENbHOM JEATEIbHOCTU B
COOTBETCTBUM C  TPAAULUMUOHHBIMU POCCUUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMHU U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSTHIMU B
o0lllecTBE MpaBWIaMUd U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAaMOBOCIMTAHUSI W CaMOpPa3BUTHUS, pPAa3BUTUSI BHYTPEHHEU
MO3UIIMU JTUYHOCTH, MATPUOTU3MA W YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY,
YEJIOBEKY TPYyJa U CTApIIEMYy IOKOJEHHUIO, B3AMMHOI'O YBAXKEHUS, OEPEKHOTO
OTHOIIIEHUSI K KyJIbTYpPHOMY HACJIEIHI0 U TPAJULUSIM MHOTOHAIMOHAIHLHOIO
Hapogaa Poccutickon @enepanuu, NpUpoae U OKPYKAIOLIEH Cpeae.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaroOmIUXCs
PYKOBOJICTBOBAThCSl COPMUPOBAHHOM BHYTPEHHEH MO3HMLMEN JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHU,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JIEITEJIBHOCTH B MPOLIECCe
peanu3aliuu OCHOBHBIX HAIpPAaBJICHUI BOCHUTATEIBLHOM AESTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKITAHCKOW  TMO3WIUUA  OOYyYAloOmerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUMCKOr0 OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBAKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIbHOCTA MpPHU CO3JAaHUU
Y4E€OHBIX MTPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH
OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO MO3UIMI0O MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIFOJCH C Pa3HBIMHU yOKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU
Y COI[MAJTILHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX M MCCIEIOBATEIbCKUX 3a/1a4, YBaKUTEIbHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPH OOCYXKIECHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJOHTEPCKOMN NEATENbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOMH WJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH MEpe]
Ponuuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM f3BIK M KYJBTYDY,
IIPOIIIJIOE ¥ HACTOSAIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccun;

IEHHOCTHOE OTHOILIEHWE K NPUPOJHOMY HACIECIUI0 MU TaMSITHUKAM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CHOPTE, TEXHOJOTHSIX,
Tpyne;

CIIOCOOHOCTh OILICHUBATHh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBIICHHE U
pa3BUTHE OWOJOTHW, TMOHUMAHUS 3HAYCHHS OWOJOTWHM B TIO3HAHWUU 3aKOHOB
IPUPOABI, B dKU3HH YEIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIYXE€HHUIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy yILErO;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJUTENSAM, CO3[JaHUI0O CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEMHOMN KWU3HHU B COOTBETCTBHUHU C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAHUE HMOIMOHAIBLHOIO BO3JEHUCTBUSL KMUBOW MPHUPOALI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXXEHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHKUSA KYJIbTYPHI 310POBbS H
IMOLMOHAJBHOIO 0JIArONOJy4Yns:

NMOHMMAaHUE W peaju3anus 30pOBOTO M 0Oe30macHoro obpasza KU3HU
(310poBOE  MHTaHWE, COONIOJICHWE THUTMEHUYECKHX TPaBHI U HOPM,
cOQTaHCUPOBAHHBIN PEXUM 3aHSATUH W OTABIXA, pPEryJsipHas (undeckas
AKTUBHOCTH), OEpPEXHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

NOHUMAHHUE [IEHHOCTH TMPaBWI WHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CHUTYyalMsX, YTPOXAIOLIUX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HAHHME  TMOCJIEACTBUM W  HENPUATUS  BPEIHBIX  IMPUBBIUEK
(ynmoTtpeOaeHus alKoroisi, HApKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJOTMYECKON M COLUUAIBHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIaHUPOBATh u
CaMOCTOSITENILHO BBITIOIHATh TAKYIO J€ATEIbHOCTD;



WHTEPEC K pa3audabiM chepaMm NpodecCHOHAIBHON JesTENhHOCTH,
yMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOp OymyIieit mpodeccun u peann30BbIBaTh
COOCTBEHHbIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IK0JOrn4eCKOro BOCIMTAHMS

IKOJIOTHYECKHU TIeJIecCO00pa3HOe OTHOIICHUE K TPUPOJE KAK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJIOTHYECKOW KYJIBTYpPbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH KX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXKaroLEen Cpebl;

OCO3HaHME TI00aTFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU H3YyYEHWHU OHOJOTHU
3HAHUSA W YMEHUS NpPU PEUICHUH MPOOJIEM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONOIb30BaHUEM  (COOJIOICHUE TpaBUJ MOBEAEHUA B  MPHUPOJE,
HaIIPaBJICHHBIX Ha COXPaHEHHWE PAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
PKOCHCTEM, OHOChephl);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIIUX BPEH OKPYKAIOLIEH
IPUPOIHON CpeJie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MIPEJOTBpAIIaTh UX;

HaJU4YUE€ Pa3BUTOIO HKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPBbI, OIbITA JIEATEIBHOCTH HKOJOTMYECKON HAMpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCA UMHU B IMO3HABATEIIbHOM, KOMMYHHKATUBHOMN U COLIMATBHOMN
NpaKkTHUKe, TOTOBHOCTHM K Y4YacTHIO B TMPAKTUYECKOH JEATEIbHOCTU
HKOJIOTMYECKOMN HANPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOUN MPAKTUKU, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOErO0 MECTa B MOJHMKYJIHTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATENIbCKON KYJBTYphI KaK Cpe/IcTBa
B3aUMOJICUCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

NMOHUMaHUEe CcrheruUKy OWOJIOTHH KaK HayKHh, OCO3HAHHUS €€ poid B
(GbopMHUpPOBAHNY PANMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH IEJIOCTHOTO
MIPEICTABICHUS 00 OKPYXAIOIEM MUPE KaK O €MHCTBE MPUPOJIBI, YETIOBEKA U
o0l11iecTBa, B MO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHUU NpoOIeM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OUOJIOTHUH JJIsI COBPEMEHHOM IIMBUIIN3ALINH:
o0Oecrie4eHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHNE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOIEMBI  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTEeH BHIXOAA U3 TI100aTbHBIX KOJIOTHUECKHUX MPOOIeM
U oOecrmedyeHHsl Tiepexoda K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
UCIIOIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYECHHH OHMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIIIEHUST OOIIEeH KyJbTYphbl, €CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydYaromuxcs,
dbopMupyemMoii py N3ydeHUU OMOJIOTHH;

NOHUMAHWE  CYIIHOCTH  METOJOB  TMO3HAHWS, HCIHOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMbI€ 3HAHUS IS



aHallM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIETO MHUpA M MPOUCXOSAIINX B HEM
U3MEHEHUH, yMEHHE JeNaTh 00OCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAYYHBIX
(akTOB ¥ UMEIOIIUXCSI TAHHBIX C LIEIbI0 OTYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOATEIHHO UCIOIB30BaTh OUOIOTHMYECKUE 3HAHUS IS
pelieHus mpobyieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHWE IIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IMPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHIANBUYAIBHO U B TPYTIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHMN MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaTbl ~ OCBOEHUS ~ y4eOHOro  mIpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE 171 (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJarommxcss ~ MEXIUCIUIUTMHAPHBIE  (MEXIPEJAMETHBIE)  OOIIeHAYYHBIC
MOHATHS, OTPAKAIOIINUE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpPA W CHEIUDUKY
METOJI0OB TIO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO,
DHEprus, SBJIICHHE, MPOIECC, CUCTEMA, HAyYHBIA (aKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHWE, HaOIIOJICHHE, W3MEpPEHHE,
DKCIEPUMEHT U JIpyrue); yHUBEpCAJIbHBIE  y4eOHBIE  JICUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, pETYJSATUBHBIC), OOECICUYNBAIOIINE
dbopmupoBanre (PyHKIIMOHATLHON TPaMOTHOCTH M COIMAILHON KOMITETEHIIUU
00yyJarommxcs; CIIOCOOHOCTh  OOYYarOIIUXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIE JIEUCTBUS B O3HABATEIHHON U COLIMATIBLHOM MPAKTHUKE.

B pesynpraTe w3ydeHuss OWONOTMM Ha YPOBHE CpeaHEro 0oOIIero
oOpa3zoBanust y oOydaromierocss OyayT c(opMuUpOBaHBl TMO3HABATEIHHBIC
yHUBEpCAIbHBIC Y4YeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC
y4deOHbIE JCUCTBUS, PETYJSITUBHBIE YHUBEpPCAIbHbIC Y4ueOHBIC JIEHCTBHS,
COBMECTHas! AESTEIbHOCTb.

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO OOIIEero
00pa30BaHUsl TOKHBI OTPAXKATh:

OBjaeHne  YHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOoruvyeckue aecTBUsI:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH U aKTyaIM3UPOBATh  MPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHHUU MPUEMBI JIOTUYECKOTO MBIILICHHS
(amanmu3a, CWHTE3a, CpaBHEHWs, KiaccuuUKaImu, 000OIIeHHs), pacKphIBATh
CMBICIT OHMOJIOTMUECKHX TOHATUH (BBIACIATH WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIIMBATh CBSI3H C IPYTUMU NOHSATUSIMHU);

ONpEeNeNATh 1LIeNIU JEATEIbHOCTH, 3ajilaBasi mapameTpbl U KPUTEPUU UX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JAEATEIbHOCTA C IOCTaBJICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh OWMOJOTUYECKUE TIOHATUS IS OOBsICHEHHS (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTUYECKHE PACCYKICHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTHH), BBIABIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUSI B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



OPUMEHATh  CXEMHO-MOJENbHBIE  CpeACTBa  JUIsl  MPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOILICHHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMH PpPa3HOTO pPOJA, BBIABIEHHBIX B  Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs TPOOJIEMbI C YUETOM aHAIN3a UMEIOUTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIEICTBUN NEATEIbHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH pPAaOOTy B YCIOBUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a3oBble McCIeN0BaTEIbLCKHE 1eHCTBUS:

BJaJeTh  HAaBbIKAMU  y4eOHO-MCCIIEIOBATENIbCKOM W MPOEKTHOMN
NeSTeNbHOCTH, HaBBIKAMH  pa3pelieHusi mpodjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHUECKUX
3aJ1a4, MPUMEHEHUIO Pa3JIMYHbIX METO/IOB MIO3HAHNUS;

UCTIOJIb30BaTh PA3NUYHBIC BHJIBI JIEATEIHHOCTH MO TMOJYYEHHIO HOBOTO
3HAaHHA, €r0 HMHTEpHpeTaly, MpeoOpa3oBaHUI0 MW MPUMEHEHHUIO B y4eOHBIX
CUTYallUsAX, B TOM YHUCIIE NP CO3JaHNH YUEOHBIX U COIUANBHBIX TPOEKTOB;

¢opMupoBaTh  HAyuHBIi TN  MBINUICHHS,  BIAJETh  HAYYHOH
TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JEeSITEIbHOCTU U )KU3HEHHBIX CUTYAalIHsX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3U W aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelICHUs, HaXOAUTh apryMEHTHI IJs JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 33JaBaTh MapaMeTPhl U KPUTEPUN PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHAIPABICHHBIN MMOMCK MEpPeHoca CPEeACTB U Coco00B
JEUCTBHS B MPO(PECCHOHANBHYIO CPELLY;

yMETh MEePEHOCUThH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTu
KHU3HEACSITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeill;

BBIJIBUTATh HOBBIE UJI€U, IPEjIaraTh OpUTHHAIbHBIE TOIXO0/bI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpoOpManHe:

OPUEHTHPOBATHCS B PA3NMMYHBIX HCTOYHHKAX HHopMmammu (TEKCTe
y4eOHOro mocoOus, Hay4HO-TIONYJSPHOM JHUTEepaType, OMOIOTHUECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEpHBIX Oa3zax JaHHbIX, B WHTepHere),
aHAJIM3UPOBaTh MH(GOPMALIMIO DPA3IUYHBIX BHUIOB U (OPM MpeAcTaBICHUS,
KPUTHUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GbopMyIHUpOBATh 3aMPOCHl U TPUMEHATH Pa3INYHbIE METOABI IPU MMOUCKE U
orbope Owonormdyeckoil wHOOpPMAIMK, HEOOXOMUMON JUIsl  BBHITIOTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAaTh KYJIbTYPY AaKTUBHOTO HCIHOJB30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHUMAJIbHYIO (OpMy TpeACTaBICHUS
ounonorndyeckoit wHpoOpMaru (cXeMmbl, TpaduKu, JAHATPAMMBI, TaOJIHUIIBI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KayecTBE CpeICTBa OpH pabore ¢
Oouonornyeckoil uHpOpManMeN: TPUMEHATh XUMHYECKHE, (PU3UYECKHE U
MaTeMaTUYeCKue 3HAKW U CUMBOJIBI, (pOopMyIibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh M NPE0Opa3oOBBIBaTh  3HAKOBO-CUMBOJUYECKUE  CPENCTBA
HaIJIAIHOCTH;

BJaJeTh  HAaBBIKAMHU  pAacloO3HAaBaHUS U 3alIUTHl  WH(OpMALUH,
UH(OPMAIMOHHON 0€301TaCHOCTH JINYHOCTH.

OgByageHne yHMBepCaIbHBIMH KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1menue:

OCYIIECTBIISITh KOMMYHHUKalld BO BceX cdepax KHU3HH, aKTHUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHUU IO CYIIECTBY OOCYKIA€MOl TEMBI
(yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHU MPEAJIaraeMoi 3a7a4i, yYUThIBATh UHTEPECHI U COIIACOBAHHOCTD
NO3ULUK JPYTUX YYACTHUKOB AUAIIOrA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOILICHHS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIHi,
YMETh CMATYaTh KOH(IIMKTHI U BECTH MIEPETOBOPHL;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEpEeHUsl JApYIHX JIOJEH, MpOSABIATH YBAXUTEIBHOE OTHOLIEHHE K
co0OeceTHUKY U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1esITeJIbHOCTD:

NOHMMAaTh ¥ MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
UHAMBHUIYyaJIbHOM paboOThl MpU  pEHmIeHUH OWOJIOTUYECKOW  MpoOIeMsl,
000CHOBBIBaTh HEO0OXOITUMOCTh PUMEHEHUS IPyIIIOBBIX bopm
B3aUMOJICHCTBHS IPU PELICHUH YUEOHOM 3a/1a4H;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEHN Ka)J0r0 4jeHa KOJJIEKTHBA;

OPUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUA IO €€ JOCTHUIKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacupenensiaTe poiad ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYKJaTh pPE3YyJIbTAThl
COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01ui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajarartb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpWUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

OBJ1aleHHe YHHBEPCAJTbHBIMH PeryJIsTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCTIOJb30BaTh OMOJOTHYECKHE 3HAHUS ISl BBISBICHUA MPOOIEM U HUX
pEIIeHNUs B KU3HEHHBIX U YU€OHBIX CUTYAIHUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUUN LEJEBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAX 10 OTHOLIEHUIO K XKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYIKAOIINX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IIO3HABATEIBHYIO  JIESITEIBHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a/Jaydl B
00pa30BaTEIbHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEHIEHUs NOpoOJieMbl € y4ETOM
UMEIOIINUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIOYTECHU;

JABATh OLICHKY HOBBIM CUTYallHsIM;

paclMpATh  paMKd ~ y4eOHOro IpeaAMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

JenaTb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHUpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIWPOKOU SPYIUIUH B
Pa3HBIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIINIATH CBOW OOpa30BATEIBbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JIlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJa/JIeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpPLIAEMBIX JCMCTBHM M MBICIUTENBHBIX NPOLECCOB, UX PE3yJNbTAaTOB U
OCHOBaHUH, UCIIONB30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYalllu, BHIOOpa
BEPHOI'O PEILLIECHHUS;

YMEThb OLEHHUBATh PUCKH M CBOEBPEMEHHO INPUHMMATh PEIICHUSA IO HX
CHIKEHHIO;

MIPUHUMATh MOTHBBI M apryMEHTBl APYTHX NpPHU aHAIW3E PE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsaTHE ce0sl M IPYTrUX:

IPUHUMATh Ce0sl, IOHUMAasi CBOU HEJOCTATKHU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apryMEHTBl APYTHX NpPHU aHAIW3E€ PE3YyJIbTATOB
NEeATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MTO3ULIUU JPYrOro 4eJ0BeKa.

INPEJMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yabTaThl OCBOEHHUS COJEPKaHMUS Y4eOHOro IpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOECIEeUYEeHHE
npopuiabHOro 00ydeHuss oOywaromuxcs Ouonorur. OHM  BKIIOYAIOT:
cnenuduyueckue A1 OUOJIOTUU HAyUYHbIE 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUM
0 OCBOEHHUIO, HWHTEpPHpETallMd U M[peoOpa3oBaHUIO 3HAHUM, BUJBI
NESATENBHOCTH MO MOJTYYEHUIO HOBBIX 3HAHUHN M UX MPUMEHEHHIO B Pa3JIMYHbIX
y4eOHBbIX, a TaKXe B peaJbHBbIX JKU3HEHHbIX cuTyanusx. lIpeameTrHbie
pe3yabTaThl MPEACTABICHBI IO TOJIaM U3yUYEHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUSA yueOHoOro mpenmera «buonorus» B
10 knacce nOMXKHBI OTPAKATH:

c(OpMHUPOBAHHOCTh 3HAHUM O MeECT€ M pOJM OUOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (GOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHWM 3aKOHOB TMPUPOJbI M pEHIeHuH MpodlieM paluoHAIBHOIO
IPUPOAOIIONB30BaHUSA, O BKJIAJE€ POCCHUHCKUX M 3apyOekKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTUY;

BJIQJICHUE CHUCTEMOM OHOJOTMYECKUX 3HaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraomye OUOJIOTUYECKHEe TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,



OpraHusM, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIPOU3BEACHHUE,
HACJIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHUECKUE TEOPUU
(xknerounass teopust T. IlIBanna, M. Illlneiinena, P. BupxoBa, xpomocomHas
Teopus HacinencTseHHoct T. Moprana), yuenus (H. . BaBunosa — o neHrpax
MHOrooOpa3usi ¥  IPOUCXOXKIEHUS  KYJbTYPHBIX  PACTEHUM), 3aKOHBI
(emrnHOOOpA3Hs TOTOMKOB TEPBOTO TTOKOJICHUS, PACIICTIIICHUS, YACTOTHI TAMET,
HE3aBUCUMOro HacienoBanus [. Menaens, TrOMOJOTMYECKUX PSAIOB B
HACJIEICTBCHHOU U3MEHUYMBOCTH H. . Basuiiona), IIPUHLIATIBI
(KOMILJIEMEHTapPHOCTH )

BJIaJICHUE OCHOBHBIMH METOJAMHU HAYyYHOTO MO3HAHMS, UCIOJIB3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, WU3MEpPEHUE,
Ha0II0/IEHHE, SKCIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIIETOK MMPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuid, rpuOOB, PACTCHU, >KMBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U
CUCTEM  OpraHOB  pAacCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  MPOIECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAIOIINX B OpPraHW3Max paCcTeHHM, KUBOTHBIX H
YeJIOBeKa, OMOJIOTMYECKNX TIPOIECCOB: OOMEHa BemeCTB (MeTadoIm3M),
MIPEBPAIICHUS YHEPTUU, OpPOKEHUS, aBTOTPOGHOTO U TETEPOTPOGHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO03a, MeEil03a, raMeToreHesa,
IMOpHOreHe3a, NOCT3MOPHUOHAIBHOTO pa3BUTHS, pa3MHOXEHUS,
WHJMBUAYaJIbHOTO Pa3BUTHUSI OpraHU3Ma (OHTOT€HE3a), B3aUMOJECHCTBHS T'€HOB,
reTepO3HCca, NCKYCCTBEHHOIO0 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXKJy OPraHOMJAMU KJIETKH U UX
GYHKIUSAME, CTPOSHUEM KIIETOK Pa3HBIX TKAaHEW M WX (YHKIHUSIMH, MEXKIY
OpraHamMM M CHCTE€MaMU OpPraHOB y pPAaCTEHUH, JKMBOTHBIX U YEJIOBEKAa M HX
GYHKIUSAME, MEXIY CHUCTEMaMU OPraHOB M WX (DYHKITUSMHU, MEXIY dTaraMu
oOMeHa BENIeCTB, JTalaMu KJIETOYHOIO IMKJIAa M JKU3HEHHBIX I[UKIIOB
OpPraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
¢deHoTunom u hakTopamu cpesibl OOUTAHNUS;

YMEHHUE BBISBISATH OTJINYUTEIbHbBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHHU, )KUBOTHBIX U YEIOBEKA;

YMEHUE HWCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUYECKYIO
TEPMUHOJIOTHI0O W CHMBOJIMKY JUIsl JOKa3aTeJbCTBAa POACTBA OPraHU3MOB
pPa3HBIX CUCTEMATUYECKUX TPYMII;

yMEHHE peliatb OWOJOTMYECKHE 3a/7aud, BBISIBISATH MPUYUHHO-
CJIIEJICTBEHHBIEC CBS3U MEXIY HCCIEAYEMbIMU OMOJOTMUYECKUMH MPOIECCAMU U
SIBJICHUSIMM, JIeJlaThb BBIBOJBI W TIPOTHO3bI HA OCHOBAHUHU IOJYYEHHBIX
pe3yJIbTaTOB;

YMEHUE BBITIOJHSTH J1a00paTOpHBIE M MPAKTUYECKHUE paboThl, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1TaOOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPITH HUX HKCIEPUMEHTATbHBIMU
cpenctBamu, (HOpPMyIUPYs LETb HCCICIOBAHUS, aHATU3UPOBATH IMOIYYCHHBIC
pe3yJbTaThl U JeNaTh BEIBOJIbI;

YMEHHE y4acTBOBATh B YUYEOHO-HMCCIIEIOBATEILCKON paboTe Mo OMOoIoruu,
HKOJIOTUHM U MEJUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, U
nyOJIMYHO  TPEACTABIATH IOJYYEHHBIE  PE3yJbTaThl HA  YYEHUUYECKHX
KOH(DEPEHITUSX;

YMEHHE OIEHHMBATh 3THUYECKHE AaCIEKThl COBPEMEHHBIX HMCCJIEJOBaHUN B
obsacth  OMOJIOTMM U MEOUUUHBI  (KJIOHUPOBAHUE, HCKYCCTBEHHOE



OIUIOAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE T€HOMA U CO3/IaHHE TPAHCT€HHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BBIOOp Oyayiiel mpodeccuoHaIbHON
NEeITEeNbHOCTH B oOmactd  OWojoruM,  MEIWIIUHBI, OHOTEXHOJOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SHCTBA, MUIIEBOW MPOMBINIIICHHOCTH, YTIyOIsITh
NIO3HABATEJbHbIII ~ WHTEPEC, HAIpaBJICHHBII HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpOAOKEHNE OMOIOrHYecKoro o0pa3oBaHus
B OpraHM3aIHsIX CPeIHEro NpodheCCHOHAIBLHOTO U BBICIIEr0 00pa30BaHMUs.

[IpeameTHbIe pe3yabpTaThl OCBOEHHSA y4yeOHOro mpenmMera «buonorus» B
11 Kknacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MeECTe€ M POJIU OWUOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHWU 3aKOHOB IPHUPOJBI M PEIIEHUH 3KOJOTMYECKHX
npoOsieM 4YelnoBeYecTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAIMOHAIHLHOTO
OPUPOJIOTIONG30BaHUS, U B (POPMHUPOBAHMUM LIEHHOCTHOTO OTHOILIEHUS K
pupojie, 0OIIECTBY, YETOBEKY, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHU;

YMEHHE BIIAJETh CHUCTEMON OHOJOTHYECKHX 3HAHMH, KOTOpas BKIIOYAET
ompeseNieHUus] U TOHMMaHUE CYIIHOCTH OCHOBOIOJATAIOIINUX OMOJIOTHYECKUX
TEPMHMHOB U TOHATUHN (BUA, SKOCHCTeMa, Ouocdepa), OMOIOrHUecKUe TEOPUU
(aBomrounoHHass Tteopuss Y. JlapBHHA, CHUHTETHYECKas TEOPHsl 3BOJIOLMH),
yuenust (A. H. CeBepuoBa — O HyTAX M HampaBIeHHUSIX 3Boiouuu, B.H.
Bepuanckoro — o 6uocdepe), 3akonsl (reHeTHUeckoro paBHoBecust [x. Xapan
u B. BaiinGepra, 3apoasiiieBoro cxoactsa K. M. bapa), npaBuna (MUHUMyMa
1O. JInbuxa, 3KOJIIOTMYECKOM MUpaMHIbl SHEPTUH), TUIOTE3bI (TUIOTE3a «MHpa
PHK» VY. I'mn6epta);

YyMEHUE  BIAJAETh OCHOBHBIMH  METOJAaMU  HAy4YHOI'O  IIO3HAHMS,
UCTIONb3YEMBIMA B OHMOJOTHYECKHX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB U
HKOCUCTEM (OMKCaHuE, U3MEPEHUE, HAOIIOJIEHHE, SKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OLICHKU aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPHU3HAKH: BHJIOB, OHOIEOLIEHO30B,
KOCHCTEM U Omocdeprl, CTaOMIU3UPYIOIIETO, ABMKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJIITONAaTPUYECKOTO U CUMITaTPUYECKOTrO
BUJ000pa30BaHusl, BIMSHHUS JIBIKYIIUX CHUJ DBOJIOUMU Ha TeHO(OHT
NOMYJISILUU, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpeie OOMTaHusl, YepeI0BaHUS
HaIpaBJICHUI 3BOJIIOLIMHM, KPYroBOpOTa BEUIECTB M IIOTOKA JHEPruu B
IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXAY HPOLECCAMU 3BOJIIOIHH,
JBIDKYIIMMH CHUJIAMU aHTPOINIOTr€HEe3a, KOMIIOHEHTAMHU PA3JIMYHbBIX SKOCUCTEM U
IPUCTIOCOOICHUAMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMYUTENIbHBIE NPU3HAKM  JKUBBIX  CHCTEM,
MPUCTIOCOOIEHHOCTh BUAOB K Cpejie OOUTaHMsI, a0MOTUYECKUX U OMOTHUYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpPraHU3MOB B COOOLIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHI0O M CHUMBOJIMKY JUJISl JOKa3aTeabCTBAa POJCTBA OPraHMW3MOB
pPa3HbIX CHUCTEMATHYECKUX TpyNN, B3aWUMOCBSI3W OPraHW3MOB U  CpPEIbl
oOuTaHMUs, €IUHCTBA YEJIOBEUECKHUX pac, HEOOXOAUMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIIOBUS COCYLIECTBOBAHUS IPHUPOABI U
YeJI0BEYECTBA;



yMEHHE pelaTh OHOJOTMYECKHE 3a/ladyd, BbIBISATH MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY HCCIEAYEeMBbIMH OMOJOTMYECKUMHU MPOIECCaMU U
SBIICHUSIMHU, JIelaTh BBIBOJBI W TMPOTHO3bI HA OCHOBAHHM MOJYYEHHBIX
pE3yNIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbBIE U MPAKTUUYECKHE padOThl, COONII0IAaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX HKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIHpys LEdb WCCIENOBaHUS, aHAIU3HPOBATH IMOJIYYECHHBIC
pe3yNIbTaThl U JAENaTh BBIBOIBL;

YMEHHE y4acTBOBATh B YUYEOHO-HCCIIEIOBATEILCKON paboTe Mo OMOoNoruu,
HKOJIOTUH M METUIIMHE, TPOBOAUMOMN Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh IOJYYCHHbIE PE3yNbTaThl Ha  YYCHHUYECKUX
KOH(EPEHITUSX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPUU O TPOUCXONKICHUH KU3HH,
YelloBeKa M 4YEJIOBEYECKHX pac, O NpUYMHAX, IMOCIEICTBUAX U CHocobax
peaoTBpaleHHs II00aTbHBIX U3MEHEHUH B Onocdepe;

yYMEHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccnoHaabHOMI
JeSTeNTbHOCTH B 00JAacTH OHOJOTHH, 3KOJOTHUH, MPHUPOAONOIB30BaHUS,
MEIMIIUHBI, ONOTEXHOJIOTHUH, TICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA,
NUIIEBOM  MPOMBIIICHHOCTH,  yIrayOnsTh  TNO3HaBaTeNbHBIM  HHTEpEC,
HaNpaBlIEHHBI Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOUIEH mpodeccun u
NPOAODKEHHE OHOJIOrMYecKoro oOpa3oBaHUs B OpraHU3AlMSIX CPETHETO
po(heCCHOHATIBFHOTO U BBICIIEr0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Ne HauMeHnoBauue KoaudecTBOo yacoB
DJIeKTPOHHBIE (HH(pPOBbIE)
n/ pa3/ie/ioB U TeM Konrposbnbie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n MPOrpaMMsbI padoThI padoTbl
1 buoiorus kak Hayka 1
) 2KuBbie cucTeMbl U UX 5
U3y4yeHue
3 buosnorus kinetku 2 0.5
Xumuueckas
4 10 1
OpraHu3aIus KIETKA
5 CrtpoeHue 1 QyHKIMH g 5
KJIETKH
OOMeH BelecTB 1
6 IIPEBpALCHUE SHEPTUU 9 1
B KJIETKE
HacnenctBennas
7 uHpopManus U 9 0.5
peanusanus €€ B KIIETKE
JKU3HEHHBINA UK
8 6 1
KJIETKH
Ctpoenue 1 pyHKIINU
9 P by 17 1.5
OpraHU3MOB
10 Pa3zMHO)keHMe u 8 1.5




pa3BUTHE OPraHU3MOB
I'enetuka — Hayka o
1 HACJIEICTBEHHOCTU U 5 0.5
U3MEHUYUBOCTH
OpraHU3MOB
2 | eresemenmoes 10 :
13 3aKOHOMEPHOCTH 6 {
U3MEHYMBOCTHU
14 I'eneTnka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
buorexnonorus u
16 CHUHTETHYECKAS 4
Oouosorus
17 PesepBHOE BpeMs 1
OBILIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaumenoBanue
pa3iesioB H TeM
NMPorpamMmbl

KoaunuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIE pecypchl

3apoKaEHUE U pa3BUTUE
HBOJFOIIMOHHBIX
MIPEJCTABICHUH B
Ouosorun

MuxkposBonronus u eé
pe3yJIbTaThl

14

MakposBosronus 1 e€
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU Ha
3emiie

15

1.5

IIpoucxoxnenue
YEJI0BEKa —
aHTPOIIOTEHE3

10

DKOJIOTHS] — HayKa O
B3aUMOOTHOIIICHUAX
OpPra’Hu3MoOB U
HagOpraHnu3MEHHBIX
CHCTEM C OKpY>Karolen
cpenoit

0.5

OpranusMmsl 1 cpesia

1.5




YACOB I10 ITPOTPAMME

obutanus

| s
DKOJOTHUsl COOOIIECTB.

9 DKOJIOTHYECKHUE 12 0.5
CUCTEMBI

10 buocdepa — rmobanbHas 6
JKOCUCTEMA

1 UYenosek u 6
OKpY’KaroIas cpesa

12 PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO
102 7.5







ITOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbnbie
padoThI

IIpakTH4eckune
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

buosnorus kak KOMIJIEKCHasI
HayKa M KaK 4aCTb
COBPEMCHHOTI'O O6IJ_[CCTBa

JKuBrle cucTeEMBI U UX
CBOHCTBA

YpoBHeBas opranusanus
JKHUBBIX CUCTCEM

HcTopust OTKphITHS U
U3YYEHHUS KIETKH.
Knerounas teopus

Meto1bl MONEKYISAPHOM U
KJIETOYHOM OHoNoruu.
[TpakTuueckas pabora
«3yyeHune meToi0B
KJICTOYHOM OHonoruu
(xpomarorpadus,
anekTpodopes,
muddepeHraIbLHOe
nentpudyruposanue, [TLP)»

0.5




XMMHYECKUN COCTAB KIIETKHU

MuHnepaiibHbIE BELIECTBA
KJIETKH, UX OMOJIOTHYECKast
pOJIb

Opranuyeckue BelecTBa
KJIETKH — O€JIKH.
JlaGoparopHas paboTa
«O06Hapy>xeHHe OEITKOB ¢
MOMOIIBIO KaYeCTBEHHBIX
peaxkuuiny

0.5

CBoiicTBa, K1accupukanus u
(byHKIMN OeNIKOB

10

OpraHuyeckre BemecTBa
KJIETKH — YTJICBOJIbI

11

Opraanydeckue BenecTna
KJICTKU — JIMIIUObI

12

HykienHoBbIe KUCIOTBHL.
JHK u PHK. JlabopaTopHas
pabora «lccnenoBanue
HYKJIEUHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3TUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkiun ATO.
Apyrue
HyKJIeo3uaTprochaTs
(HT®D)




14

CexBenupoBanue JIHK.
MeToapI TEHOMUKH,
TPAHCKPHUIITOMUKH,
MPOTEOMUKH

15

Meroasl CTpYKTYpHOI
ouonoruu

16

THIEI KIETOK.
IIpokapuoTnueckas KieTka

17

Crpoenne 3ykapuoTH4eCKOU
kieTku. [Ipakrnueckas
pabota «/3y4yeHue cBOICTB
KJIETOYHOW MeMOpaHbD»

0.5

18

[ToBepxHOCTHBIN anmapar
KIIETKU

19

OnHomMeMOpaHHbIE
OpTaHOMIBI KIIETKH.
[TpakTnueckas pabora
«V3yueHne IBIOKEHUS
IIUTOIIIIa3MbI B
PACTHTEIBHBIX KIETKaX»

0.5

20

[TonmyaBTOHOMHBIE
OpTaHOUIBI KIICTKH:
MUTOXOHJIPHH, TUTACTH/IBL.
JlaGopaTtopHnast pabota
«Hccnenosanue mia3zMoians3a
U JIeTIJIa3MOJIN3a B
PaCTUTEIBHBIX KJIETKAaX)

0.5




21

HememOpanHbie OpraHouIbI
KJIETKHA

22

Ctpoenue u pyHKIUH 1pa

23

CpaBHuTenbHASA
XapaKTEPUCTHKA KJIETOK
sykapHot. JlabopaTopHas
pabota «M3ydyeHue cTpoeHus
KJIETOK pa3JIU4HbIX
OpraHU3MOB»

0.5

24

AccuMudaLusg u
IHUCCUMUISALINSI — JBE
CTOPOHBI MeTabOoNIN3MA.
Tumnel 0OMeHa BEIICCTB.
JlaGoparopHas paboTa
«M3yueHune KaTaIuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMuiIa3bl UK
KaTasasbl)»

25

DepMEHTATUBHBIN XapakTep
peaxiuii KJIeTOYHOTO
MeTaboIu3Ma.
JlaGopatopHas paboTa
«3yyenune
(bepMEHTaTUBHOTO
pacIerIeHusl IepOKCHIa
BOJIOPOJIa B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)»

0.5




26

benku-akTuBaTophl U OEJIKU-
MHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHa
BEILECTB

28

dorocunre’

29

XemocuHTes. JlabopaTopHas
pabota «CpaBHEeHHE
nporieccoB poToCHHTE3A U
XEMOCHHTE3a

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Byl 6poxenust.
JlaGopaTtopHnas pabota
«CpaBHeHHE MPOIIECCOB
OpO’KEHUS U IBIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
oOMeHa

32

OHeprus MeMOpPaHHOTO
rpajueHTa NpoTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peakunu maTpuyHOro
CUHTE3a

34

Tpanckpunuusa —
MaTpuuHblii cuHTe3 PHK

35

Tpancsius u e€ 3Tarnbl




36

KoaupoBanue aMuHOKHCIIOT.
Posb pubocom B GnocuHTE3€
Oenka

37

Opranuzanys resoma y
IIPOKAPUOT U IYKAPUOT

38

MosekysipHble MEXaHU3MbI
AKCIIPECCUU TEHOB Y
3YKapuoT

39

Bupycsl — BHEKIICTOYHBIC
(OPMBI KU3HH H
00JIMTaTHBIC TTAPA3UTHI.
[TpakTudeckas pabota
«Co3aanue MoJIeTH BUPYCay

0.5

40

Bupycusble 3aboneBanus
4eNoBeKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexuomnoruu B
OMOJIOrMH Y MEIUIINHE

42

JKU3HEHHBIN TUKIT KJIETKU

43

Matpuunsiii cunres3 JJHK

44

Xpomocowmsbl. JlaboparopHas
pabota «M3yuenue
XpPOMOCOM Ha TOTOBBIX
MHKpoOIpenapaTax»

0.5

45

I[eJ'IeHI/IC KJIICTKHM — MHUTO3

46

Tunsl kietok. Kapuokunes u

0.5




uuTokunes. Jlaboparopuas
pabota «Habmonenue

MHUTO3a B KJICTKaxX KOHYHNKa
KOpEIIKa JTyKa (Ha TOTOBBIX

MUKpOIIpenaparax)»
47 Peryinsuus ;KM3HEHHOT O
LIUKJIA KJIETOK !
48 OpranusMm Kak €AMHOE LIEJ0e 1
TkaHu pacTeHuil.
49 JlaGopaTopHnas pabota
«M3yuenue TkaHen ! 0.5
pacTeHun»
TkaHU )KMBOTHBIX U
50 yenoBeka. JlabopaTopHas
pabota «/3yueHue TkaHen ! 05
KUBOTHBIX»
Oprassl. CucTeMBI OPraHOB.
51 JlaGopaTtopHnast pabota
«M3y4eHne opraHon ! 05
[[BETKOBOT'O PACTCHHS
52 Ormopa Tena opraHu3MoB 1
53 JIBuKeHNE OpraHu3MoB 1
54 IIuranue opraHu3smMoB 1
55 IIntaHne MO3BOHOYHBIX 1

KHNBOTHBIX.
HI/IH_[eBapI/ITeJ'IBHaH CHUCTCMaA




YCJIOBCKAa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX
YKUBOTHBIX U Y€JIOBEKa

58 TpaHcnopT BelecTB y
OpPraHu3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX KUBOTHBIX U
YyeJioBeKa

60 Briaenenue y opranu3smMosB

61 3amuTa y OpraHu3MoB

6 HNMmMmyHHas cuctema
YeJI0BeKa

63 Pasapaxxnmocts n
peryJsiys y opraHu3MoB
I'ymopasibHas perysanus u

64 SHJOKpPUHHAS CUCTEMaA
’KUBOTHBIX U YEJIOBEKA

65 @OpMBI pa3sMHOKEHUS
OpraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3

68 I"ameTorenes. OOpa3zoBanue 0.5

H Ppa3BUTHE ITOJOBBIX KJICTOK.
JlabopaTopHnasi pabota




«HM3yuenue crpoeHus
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

69

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

70

38.1(.]]3}11(8. OpTraHOB U TKaHEeH
N3 3apOAbIIICBLIX JINCTKOB

71

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHnas pabota
«BbIsiBICHHE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIei
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zMmHO)XeHME U pa3BUTHE
pactenuii. JlabopartopHas
pabota «CTpoeHne opraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHH»

0.5

73

Uctopus ctanoBiaeHUs 1
pa3BUTHUS TEHETUKH KaK
HayKHU

74

OCHOBHBIE TTIOHSTHSA U
CHMBOJIbI T€HETHKH.
JlaGopaTtopHnast pabota
«Jlpo3oduna kak 00BEKT
TCHETUYECKUX
HUCCIIEJOBAHUN»

0.5




75

3aKOHOMEPHOCTH
HaCJIeIOBAHMSI TPU3HAKOB.
MonorubpuaHoe
CKpEIBaHHE.
[TpakTnueckas pabora
"N3yueHne pe3ynbTaToB
MOHOTHOPHIHOTO
CKpeuuBanus y aApo30Quier”

0.5

76

[MuTonornyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEIIUBAHMS

71

AHanuzupyroiiee
ckpemuBanue. Hemomnnoe
JOMUHHPOBAHUC

78

JurubpuiHoe ckpeuuBaHue.
[TpakTuueckas pabora
«3y4yeHue pe3ysbTaToB
JUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(QHITBD»

0.5

79

LHuTonornyeckue OCHOBEI
JTUTHOPHUIHOTO CKPEUTUBAHUS

80

CI_[CHJ'ICHHOG HaCJICOJOBaHUC
IMPHU3HAKOB

81

XpOMOCOMHasI TEOpUs
HAaCJIEICTBEHHOCTH

82

I'eneTuka noina




83

I'enorui Kak neinocTHasg
cucTeEMa

84

I'eneTndeckuii KOHTPOJIIb
pa3BUTHS PACTCHUH,
JKUBOTHBIX U YEJIOBEKa

85

HN3MeHYUBOCTh IMPU3HAKOB.
Buasl n3aMeHUYNBOCTH

86

MoaudukanroHHas
A3MEHYUBOCTD

87

BapranunoHHsIi psin
BapHallMOHHAas KpUBasl.
JlaGopaTtopHnas pabota
«Uccnenosanue
3aKOHOMEPHOCTEN
MOIU(PHUKAIIMOHHON
n3MeHYuBOCTH. [TocTpoenune
BapHAalIOHHOIO psijia U
BAPUALMOHHON KPUBOI»

0.5

88

I'eHOoTHIIMUECKAS
W3MEHYHUBOCTD.
KomOuHaTnBHas
U3MEHYHNBOCTH

89

MyTtanuonnas
U3MEHYNBOCTb.
[IpakTuueckas padota
«MyTtanuu y apo3o¢uisl (Ha
TOTOBBIX

0.5




MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO MPOIIECCa.
OINUreHeTHKA U
SIUTEHOMMKA

91

I'enerunka yenoseka.
[TpakTudeckas pabota
«CocraBneHue u aHaJIN3
POAOCIIOBHOMN

0.5

92

MeTtobpl METUITMHCKON
Te€HETUKHU

93

3HaueHne MEIUIIMHCKON
FeHETUKU B
MPEAOTBPAEHUH U JICUCHUN
FeHeTUYECKNX 3a001eBaHNI
YyeJI0oBeEKa

94

OCHOBHBIC TTOHSTHUS
cenexuuu. JlabopaTopHas
pabota «/3yueHue copToB
KYJIbTYPHBIX PAaCTCHUH 1
MOPO/] TOMAITHUX
YKHUBOTHBIX)»

0.5

95

MeToObI CeIEKIIMOHHOMN
paboTsl. JJabopaTopHas
pabora «l3y4yeHue MeTo10B
CEJIEKIIMN PACTECHHIN

0.5




96

JlocTuKeHus CeJIeKIINU
pacTeHUH U KUBOTHBIX.
[TpakTnueckas pabora

«IIpuBuBKa pacTeHnI»

97

CoxpaHeHue, u3y4eHue u
UCIIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

98

buotexHonorus kak Hayka u
oTpacib MPOU3BOICTBA.
[TpakTuueckas pabora
«M3y4yeHne oObeKToB
OMOTEXHOJIOTUN»

0.5

99

OcHOBHBIC HaIlpaBJICHUA
CHUHTETHYCCKOU OMOJIOTHH

100

XpOMOCOMHaﬂ U ICHHas
HHXXCHCPHA

101

MenunuHcKHne
OMOTEXHOJIOTUH

102

PesepBHbIii ypOK.
[ToBTOpenue, o600IIEHNE,
cucTeMaTHu3aIus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabubie

Bcero
padoThI

IMpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBoONMOHHAs Teopus Y.
HapBuna

JBHKyIIHME CUITBI
9BOJIFOLIMY BUJIOB 110 Y.

HapBuny

Bopr6a 3a cymecTBoBanme,
€CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD

®opMupoBaHue
CUHTETUYECKON TEOpUU
3BOJIFOLIUU

OTansl 9BOJIFOIIMOHHOI'O
nmponecca: MUKPOIBOJIIOLUS
1 MaKpO3BOJIIOIHUA

[Monmynsums —
aJIeMEHTapHas €IUHUIIA
SBOIIOLUH

3aK0H T€HETHYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BrlsiBieHne
M3MEHYMBOCTH Y 0COOeH
OJTHOTO BHJIa»

DneMeHTapHbIE (PaKTOPbI
HBOJIIOLIUH

DddexT ocHoBaTeNs.
DddexT OyTHUIOYHOTO
TOPJIBIIIKA

10

Murpanuu. U3omsiun
MOMYJISIITAMN:
reorpaduyeckas,
ouooruyeckas

11

EctecTBennsIit oTO0p —
HarpaBJISOmui Gpakrop
IBOJTIOIUH

12

[TonoBoit oT60p

13

[Ipucnoco0neHHOCTD
OpPTraHU3MOB KaK pe3yJbTaT
MUKPO3BOJIOIUH.
JlaGopartopHnast pabota
«U3yuenune apomopho30B 1
WIM0AJANTalNN y
PaCTeHHIA U )KHBOTHBIX)

0.5

14

IIpumepsl
MPUCTIOCOOIEHUN y
OpPTaHU3MOB:
MOP(OJIOTHUECKHE,

0.5




¢buznoNoruyecKue,
OMOXUMHYECKUE,
MIOBEJICHUECKHE.
JlaGopartopnast pabota
«IIpucnocobienns
OpPTaHHU3MOB U UX
OTHOCHUTEJbHAs
1eJIECO00PA3HOCTHY

15

Bun, ero kpurepuu n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BHIOB
10 MOP(HOTOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BHz1a

17

BunoobpazoBanue kak
pe3ysbTat
MUKPOIBOITIOIIUT

18

CBs3b MHKPO3BOJIFOINU U
SIMUACMHUOJIOTNHA

19

Makpo3BosTtoLHs.
[TaneoHTOIOrHYECKHE
METO/bl U3YUYCHUS
SBOJTFOLIMHU

20

buoreorpagpuyeckue
METO/bI U3yUEeHHUs
HBOJIIOLIUU




21

DOMOpHOJIOTHYECKUE U
CpPaBHHUTCJIBLHO-
MOP(OJIIOTHUECKUE METOIBI
HU3YYCHUA 3BOJITIOUA

22

MounekyisapHo-
FeHETUYECKHUE,
OMOXMMHYECKHE U
MaTeMaTU4YECKHE METOIBI
W3YUYEHUS IBOJTIOIIUN

23

OO1u1re 3aKOHOMEPHOCTH
3BOJIFOIIUH

24

AnanTuBHas paguaiys.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIAHU

25

Hay4nbie runoressr
MIPOMCXOXKICHHS )KMU3HU Ha
3emie

26

JlonayuHblie
MIpe/ICTaBICHUS O
3apOKICHUH KUZHU

27

OCHOBHBIE 3TaIbI
HEOPraHUYeCKOi
SBOIIOIHNHI

28

['unoTe3sl 3apokaeHUS
JKU3HHA

29

Ucropus 3emiu u METOAbI

0.5




€€ U3y4eHHUs.
JlaGopartopHnast pabota
«/3yueHune u onrcaHue
HCKOIIaEMBbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY

30

Hauansabie >Tamnst
OpPraHr4YeCKOM IBOJIIOIUU

31

OBOIOIUS 3YKapUOT

32

OCHOBHBIC ITaIlbI
IBOJIIOLIMU PACTUTEIBHOTO
mupa. [Ipakrudeckast
pabora «3yueHue
0COOEHHOCTEH CTPOCHHUs
pacTeHui pa3HbIX
OT/ICTIOBY

0.5

33

OCHOBHBIE 3TaIbl
HBOJIFOLIMH KUBOTHOT'O
Mupa

34

DBOJIONMS )KUBOTHBIX.
[TpakTrueckas pabota
«M3ydenune ocobeHHOCTEH
CTPOEHHSI TO3BOHOYHBIX
KUBOTHBIX»

0.5

35

PazButHe xn3HM Ha 3emiie
10 3paM U TIepHoIaM

36

MaccoBble BBIMUPAHUS —
HKOJIOTMYECKUE KPU3UCHI




IPOILIOTrO

37

CoBpeMeHHbIHI
JKOJIOTUYECKUN KPU3UC,
€ro 0COOCHHOCTHU

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILTIOTO

39

OcCHOBHEIE
CUCTEMATHYCCKUE TPYIIIBI
OpraHU3MOB

40

AHTpONOJOrHs — HayKa O
YEJI0OBEKE

41

PazButue npeacrapiieHuit o
MIPOUCXOXKICHUH YeTIOBEKA

42

MecTto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
Jlaboparopnas pabota
«U3yuenue ocobeHHOCTEH
CTPOCHHSI CKelleTa
YeIIOBEKa, CBS3aHHBIX C
PSIMOXOKICHUEM»

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOrCHE3a

44

CoorHotieHne
OHMOJOTHYECKUX U
COITHANTBHBIX (PAKTOPOB B
AHTPOIIOTEHE3e




OCHOBHBIE CTaINHN

45
aHTpPOIIOTeHE3a
46 [Taneorenerrka u
MajeoreHOMHUKa
47 DBOJIIOLMS COBPEMEHHOTO
YeJoBeKa
YenoBeueckue pachl.
43 [IpakTuueckas pabota
«M3yueHmne 9KOJI0rHUIeCcKUX 0.5
a/lanTanuil 4eaoBeKay
49 MexIuCIUIIMHAPHbBIE
METO/]Ibl aHTPOIOJIOTUN
50 3apokJeHNe U pa3BUTHE
9KOJIOTUHU
MeTobl 5KOIOTHH.
Jlaboparopnas pabota
51 «M3yueHune MeTo10B 0.5
IKOJIOTUYECKUX
HCCIICIOBAHUI
57 3HavYeHHE IKOJOTUUECKHUX
3HAHUH 71 YeJIOBEKa
53 Dkosiorndyeckue GaKTopbl
54 AbGunoTtndeckue haKkTOpHI. 0.5

CBeT Kak 3KOJOTHYECKHUM
¢daktop. JTaboparopHas
pabota «BplsiBiIeHNE




MIPUCTIOCOOICHUI
OpraH1u3MoOB K BJIMAHHUIO
CBECTa»

55

AOGuotnyeckue GakTopsbI.
Temmeparypa kax
IKOJIOTHYECKUH (aKTOop.
JlaGopartopnast pabota
«BbIsiBICHUE
MPUCTIOCOOICHUI
OPTaHHU3MOB K BIIUSTHUIO
TEMITEPaTypPhI»

0.5

56

AOGuotnyeckue GakTopsbl.
Brnaxnocts kak
HKOJIOTHUECKUH (pakTop.
JlaGoparopnast pabota
«AHaTOMHUYECKHE
O0COOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpensl oburanus
OpPraHu3MOB

58

buonornyeckue PUTMBI

59

XKuznennsie Gpopmbl
OpraHHU3MOB

60

buoTtnueckue haxTopsl

61

3HaueHne OMOTHUECKUX
B3aUMOJICUCTBUI JId
CYIIECTBOBAHUS




OpPTraHHU3MOB B cpeJie
oOuTanus

62

OKOJIOTUYECKHUE
XapaKTEPUCTUKHU
MOMYJIALINH

63

OcHOBHbIE TIOKa3aTENN
MOIYJISILIUY: YUCIIEHHOCTb,
IUIOTHOCTb, BO3PACTHAs U
MI0JIOBasi CTPYKTYpa

64

OcHOBHbIE IOKA3aTeNN
HOMYJISALUH: POXKIAEMOCTb,
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65

DKojorudeckasi CTpykTypa
MOTMYJISIHH

66

JlnHamMuKa nomyJisiuu u eé
peryJsius

67

Kpussie pocra
YHUCJICHHOCTHU IMOMYJIALUH.
KpI/IBI)IG BBIKUBAaHUA

68

DKoJjioruueckasi HUIIa
Buja. Jlaboparopnas
pabota «IIpucmocobneHus
CEMSIH PaCTCHUH K
pacceneHuio

0.5

69

Bun xak cucrema




MTONYJIALIAN

70

3aKOHOMEPHOCTH
MOBEICHUS U MUTPALIMI
JKUBOTHBIX

71

Co00111eCTBO OPraHU3MOB
— OHOLIEHO3

72

DKocHucTeMa Kak OTKpPbITasA
CHUCTEMaA

73

Kpyrosopor Bemniects u
MOTOK SHEPTUH B
JKOCUCTEME

74

OCHOBHBIE TOKA3aTEIN
3KOCUCTEMBI

75

DKOJIOTUYECKUE MUPAMMUJIBI

76

H3meneHunsa cooOIecTs —
CYKLECCUU

77

[IpupoaHbIe 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpEH U
OKEaHOB

78

[IpupoHBIE 5KOCUCTEMBI.
DKOCUCTEMBI TYH/Ip, JIECOB,
CTEIEeH, MMyCThIHb

79

AHTpPOIIOT€HHBIE
HKOCHCTEMBI

80

YpOOIKOCHUCTEMBL.

0.5




[TpakTuueckas padbora
«/3yueHue u onrcaHue
ypOOIKOCUCTEMBI»

81

3aKOHOMEPHOCTHU
(bopMUPOBaHUS OCHOBHBIX
B3aUMO/JICUCTBUN
OpPraHU3MOB B 9KOCHCTEMAaxX

82

MexaHu3MbI BO3ACHCTBHSA
3arps3HCHUIN Pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OPraHUu3MEHHOM,
MOIMYJISALUOHHOM U
3KOCHUCTEMHOM YPOBHSX

83

buocdepa —
ofIeruianeTapHast
obosouka 3emin

84

Yyenue B. .
Bepnaackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CyIecTBOBaHUs Orochepbl

86

KpyroBopoTsl BemecTs u
OMOTreOXUMHYECKHUE ITUKJIIBI

87

3oHanBHOCTH OHochepsl.
OcHOBHbIE OMOMBI CYILIU

88

YcroitunBocts 6uocheps

89

DKOJIOTHYECKHE KPHU3HUCBhI U




HUX IIPUYHUHBI

90

Bo3aeiicTBue 4yemoBeka Ha
ouochepy

91

AHTpPONIOT€HHOE
BO3JICUCTBHUE HA
pPacTUTEIbHBINA U
JKUBOTHBIN MUD

92

OxpanHa npupozsl

93

OCHOBHBIE TPUHIUIIBI
YCTOMYHMBOTO pa3BUTHUSA
4eJI0BEUECTBA M IIPUPO/IBI

94

PanmonannHOC
MIPUPOJIOTIONH30BAHUE U
COXpaHEHHUE
OM0JIOTrHYSCKOTO
pazHooOpa3us 3emiu

95

O06o00menune o reme
«MuKpo3BOIIOLHS U €€
pe3yJIbTaThD»

96

OO0o01enue no reme
«MaxkposBosronus u e€
pe3yIabTaThDY

97

O06001IeHE 110 TEME
«[IpoucxoxaeHue u
pa3BUTHE )KU3HU Ha 3eMiie»

98

O06001IeHE 110 TEME




«IIpoucxoxaenne
4eJI0BEKA — aHTPOIIOTEHE3)»

O06o00mieHue no reme
99 «OKOJIOTHS — HayKa O

B3aMMOOTHOIIECHUSX
OpraHU3MOB»

O06o00mieHue no reme
100 «Opranusmsl u cpena
OOUTaHUS

O000111€HIE IO TEME
101 «IKOJIOTHS BUIOB U
TIOIYJISLIAD)

O06001IeHE 110 TEME
102 «buocdepa — riobanpHas
IKOCHUCTEMAY»

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






