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IMOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yueObnomy mpeamery "buosnorus" (mamee - Ouonorusi) Ha
YPOBHE cpeqHero odiiero oopa3zoBanus pazpadboTana Ha ocHoBe DeniepaabHOIo
3akoHa oOT 29.12.2012 Ne 273-®3 «O0 oOpa3zoBanun B Poccuiickoii
®enepanun», PI'OC COO, Konuenuuu npenofaBaHus y4eOHOTO IpenMeTa
«buonorus» M OCHOBHBIX MOJOXEHUH (denepaabHO paboyeil mporpaMMel
BOCTIMTAHUS.

VYyeonslii npeamer «buonorus» yriayonénHoro ypoBHsa usyuenus (1011
KJacchl)  SIBISIETCS OJHMUM M3  KOMIIOHEHTOB  NIPEIMETHOW  00JacTH
«EcrtectBeHHO-HayuHble npeaMerb». CormacHo mnonoxeHusm PrOC COO
npoduiabHbIe y4eOHbIE NpPEAMEThI, H3y4yaeMmble Ha YIIIyOJIEHHOM YpOBHE,
ABIIAIOTCA crIocoOoM auddepeHmanuy o0yueHus: Ha ypOBHE CpPEeIHEro 00Iero
o0pa3oBaHMs M NPU3BaHbl O0ECHEYUTh NPEEMCTBEHHOCTh MEXY OCHOBHBIM
oOIMM, CpeIHUM OOIIKMM, CpeAHHM MpPO(EeCCHOHATBHBIM W  BBICIIUM
oOpa3oBaHueM. B To ke 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 00yacTu
HAyYHOTO 3HAHWs, CBSI3aHHOTO C OWOJOTHEH, MEAWIMHOW, JKOJOTHEH,
MICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[IporpamMma mo yueOHomy mpeamery "buonorusa" na€r mpeacrtaBieHue O
HEeNU U 3aJa4ax u3ydeHusi yuyeOHoro mpeamera «buosnorus» Ha yriayOGnéHHOM
YPOBHE, ompenaeseT o0s3aTeabHoe (MHBapUaHTHOE) MPEAMETHOE COACPKAHUE,
€ro CTPYKTypHUpPOBaHUE IO pa3jiesiaM M TeMaM, paclpeiesieHHe MO Kiaccam,
PEKOMEH/IyeT IMOCJIE0BATEIbHOCTh M3YYEHHUs Y4eOHOro Marepuaia ¢ y4éToMm
MEXIMPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKM y4eOHOTro Ipolecca,
BO3pAacTHBIX OcoOeHHOcTel oOyuwatomuxcsi. B mporpamme mo Ouosnoruu
peanu30BaH NPHUHIMI MPEEMCTBEHHOCTH C HW3YyYEHUEM OMOJIOTMH Ha YPOBHE
OCHOBHOTO oOmiero oOpa3zoBaHusi, Omarojgapsi 4YeMy MNPOCMAaTPUBACTCS
HANpaBIEHHOCTh Ha TMOCIEAYIoIlee pa3BUTHE OMOJOTHYECKHX 3HAHUM,
OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHHUE E€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, NMPEJACTaBICHUI O 3J0pOBOM 00pa3e XU3HH, Ha
BOCITUTaHUE OEpEeKHOTO OTHOIICHHS K OKPYXKAIOIIeW NpupoaHoil cpene. B
IporpaMme Mo OMOJOTMU TaK)Xe MOKa3aHbl BO3MOYKHOCTH y4e€OHOTO IMpeaMeTa
«buonorus» B peammzamuu TpeboBanniit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yjbTaTaM OOyuYeHUs U B
(GopMUPOBaHWN OCHOBHBIX BHUJOB YyU€OHO-IIO3HABATENBbHON JEATEIBHOCTH
oOydaromuxcsi M0 OCBOCHHUIO COJIEp:KaHUsI OMOJIOrMYecKOro oOpa3oBaHUs Ha
YPOBHE CPEeAHETO 00111eT0 00pa30BaHUs.

Yuebubiii  npeamer «buonorusn»» Ha ypOBHE CpPEIHEr0  OOIIero
oOpazoBaHMsl 3aBepuiaeT OuojorMueckoe oOpa3oBaHWEe B  IIKOJIE U
OpUEHTHPOBAH Ha pacUIMPEeHHUE U YriayOiaeHue 3HaHUN OOyYaroIMXCA O KUBOU
IpUPOJIE, OCHOBAX MOJEKYJISPHOM W KJIETOYHOW OMONOTHH, SMOPHOJIOTUU H
OUONIOrMM Pa3BUTHUS, TEHETHKH, CEICKIUH, OMOTEXHOJOTHH, HBOJIOLUOHHOTO
YUEHUS U SKOJIOTHUH.

Nzyyenne yuebHOro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOUIMXCS K MOCIEAYIOUIEMY MOTYYSHHIO
OMONIOrMYecKoro 0o0pa3oBaHUsi B By3ax U OpraHU3alUAX  CPEAHETrO
npodeccronansHOTO 00pa3oBaHusi. (OCHOBY €ro COJEPKaHHUS COCTABIISICT
cUCTeMa OMOJIOTHYECKUX 3HAHWM, MOTYYEHHBIX MPH U3YYCHUU 00YUYarOUIIMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3leiaoB OHOJOIrMM Ha ypOBHE



OCHOBHOro ooOmero obOpasoBanus, B 10—11 kmaccax 3TW 3HaHUA MOJIY4YaArOT
pa3ButHe. Tak, pacliupeHsl U yriIyOlIeHbl OMOJIOTMYECKUE 3HAaHUS O PACTEHUSX,
JKUBOTHBIX, rpudax, OakTepusX, OpraHuszMe YyeJIoBeKa, oommx
3aKOHOMEPHOCTSIX  KW3HM, JOIOJHUTEIBHO BKIIOUYEHBl OHOJIOrMYECKUe
CBEJEHUS NPHUKIAJHOIO M IOMCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCTIONb30BaTh KaK OPHUEHTUPHI I MOCIHEAYIOUero BbeIOOpa mpodeccuu.
Bo3moxHa Takxke MHTErpanus OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSAMH, TMOJTYYCHHBIMH OOYYAIOIMIMMHCS TpPH U3YYeHUU (PU3UKH, XHUMUH,
reorpaduu ¥ MaTEMaTHKH.

CtpykTypa mporpammsl no ydeOHomy mpeamerty "buomorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIII M 3BOJIOLMOHHBIN MOAXOAbl K H3YYEHUIO OHOJIOTHH.
CorymacHO MM, M3y4arOTCsS CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KUBBIX CUCTEM Pa3HOT'0 YPOBHS OpraHU3allMH, 3BOJIOLMH OPraHUYECKOro Mupa
Ha 3emile, COXpaHEHUs OMOJIOTMYECKOro pa3zHooOpasus IiaHeTsl. Tak, B 10
KJJacCe M3Yy4yaloTCsi OCHOBBI MOJIEKYJSIPHOM ¥ KJIETOYHOW Ouojoruw,
IMOPHUOJIOTUU U OMOJOTHH Pa3BUTHUS, TEHETHKU U CENIEKIIMU, OMOTEXHOJIIOTUU U
CUHTETUYECKON OWOJIOTHUH, aKTyalu3UPYIOTCS 3HAHHUS OO0y4yaroumxcs [0
OoTaHWKe, 300JI0THMH, aHaToMuu, Gu3nomormu uyenoBeka. B 11 kiacce
U3y4ar0TCs SBOIOIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHue o ouocgepe.

VYyeoOnslii mnpenMer «buosorus» nOpu3BaH 00ECIEYUTH OCBOEHHE
oOydaromuMucsi OUMOJIOTUYECKUX TEOPUMl W 3aKOHOB, HAEH, NPUHIUIIOB U
paBWi, JEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAaHUH O CTPOEHUU, MHOT000pa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3Ma,
HOMYJISIIUY, OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHKEHUSX,
COBPEMEHHBIX  MCCIIEIOBAaHUAX B  OHMOJOrMH, NPHUKIAJAHBIX  ACIEKTaX
OMojornyeckux 3HaHWUM. Jlng pasBuTUs W HOAJAEpKAHUS — HHTEpeca
oOyvaronuxcst K  OHWONOrMM  Hapsgy CO  3HAUUTENIBbHBIM  O0BEMOM
TEOPETUYECKOI0 MaTepuaiga B COJAEPKAHHM IPOTpaMMbl MO  OMOJIOTHH
MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJICHUS W PA3BUTHUS TOW WIIA
MHOM 00J1acTh OMOJIOTUH, BKJIAJAOM OTEUYECTBEHHBIX U 3apyO€KHBIX YUEHBIX B
pelIeHre BaXXHENIINX OMOJOTHYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Henp wusyuenuss yuyeOHoro mnpeamera «buonorus» Ha yriyOnEHHOM
YPOBHE — OBJaJeHUE OOy4arOUUMHUCA 3HAHUSMH O  CTPYKTYpHO-
(YHKIIMOHATBHOW  OpraHU3allid  KUBBIX CHUCTEM pa3HOrO paHra u
npuoOpeTeHrne YMEHUH HCIOIb30BaTh 3TU 3HaHUS B (DOPMHUPOBAHUH UHTEpECa K
ompenenéHHon o01acT TPO(ECCHOHATBLHON JEATENHHOCTH, CBSI3AHHOW C
Ouosjorued, wWIM K BBIOOPY Y4Ye€OHOro 3aBEACHMS Uil IPOJOJDKEHUS
OMOIIOrMYecKOro 00pa30BaHuUS.

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

OCBOCHHE OOyYaIOIIMMHCS CHUCTEMbl OHWOJOTWYECKHX 3HAHWM: 00
OCHOBHBIX OHOJIOTUYECKUX TEOPHUSAX, KOHIICMIMAX, THUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M IpaBWiIaX, COCTABJISIOIIUX COBPEMEHHYIO E€CTECTBEHHO-
HAay4YHYI0 KapTHHY MHpaA; O CTPOCHHH, MHOroOOpasuu U OCOOEHHOCTSIX
OMOJIOrMYECKUX cHCTeM (KJIeTKa, OpraHu3M, MOIMYJSLHs, BUJ, OHOTeOIeHO3,
ouocdepa); O BBIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJioruuy;

03HAKOMJIEHHE OOYyYaroIIUXCs C METOAAMH IO3HAHMS KUBOM MNPUPOJIBIL:
UCCJIEIOBATEIbCKUMU METOJIaMH OHOJIOTMYECKMX HayK (MOJIEKYJSIpHOU H
KJIETOYHOW OHOJOTHH, SMOPHUONOTMM U OHOJOTUU Pa3BUTHs, TECHETHKH H
CEJICKIINM, OMOTEXHOJOTMH U CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJIOTHH,



JKOJIOTUH); METOJaMH  CaMOCTOATEIBHOTO  IMPOBEIEHUS  OMOIOTHYECKUX
UCCIeIoOBaHu B JlabopaTtopuri W B Tpupoje (HaOmoJaeHHe, HU3MEpEHUe,
JKCIIEPUMEHT, MOJIETUPOBAHHUE);

OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOATEIbHO HAaXOJHUTh,
aHAJIM3UPOBATh M UCIIOJIB30BATh OMOJOTHYECKYI0 MH(OPMAIIHIO; TOIb30BATHCS
OMOJOTNMYECKON TEPMHUHOJIOTHEN M CUMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXKIY
pa3BuTHEM OWOJIOTUM M COLMAIBHO-3KOHOMHYECKUMU M IKOJIOTUYECKUMU
npobieMaMu YeJIOBEYEeCTBA; OLICHUBATH MOCJIEICTBUS CBOCU NEATEIHHOCTH IO
OTHOIIEHUIO K OKPYXKAIOIeH MPUPOTHON Cpeie, COOCTBEHHOMY 3JI0POBBIO H
3MI0POBBIO  OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBATH M  COOJIIOAATH MEpHI
npoUIaKTUKN WH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOIE
U oOecriedyeHus 0€30MACHOCTH  COOCTBEHHOM  JKM3HEACATEIBHOCTH B
YpE3BbIYANHBIX  CUTyallMsIX MOPUPOAHONO M  TEXHOTEHHOTO  XapakTepa;
XapaKTEPHU30BaTh COBPEMEHHBIE HAYUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Yy  OOYYalOIIMXCS  MHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM B MpPOLECCEe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMHA U
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMU €10 MPOOJIEMaMH,
METO/I0JI0TUEN OHOJIOTUYECKOTO UCCJIEI0BAaHNUS, IIPOBEICHHUS
IKCIEPUMEHTAIbHBIX ~ HCCIIEOBaHUM, pemeHuss OWOJIOrMYecKux  3ajad,
MOJEIUPOBAHUSI OMOJIOTUYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00YyYarOIIMXCs IEHHOCTHOI'O OTHOIIEHMS K )KUBOW MPUPOJIE
B LEJIOM H K OTAETbHBIM €€ OO0BeKTaM U SBIEHUSIM; (popMHpOBaHUE
HKOJIOTMYECKOM, T€HETUYECKON T'PaMOTHOCTH, OOIIEW KYJbTypbl MOBEIAECHUS B
IPUPOJE; UHTETPALMU €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpereHre O0O0ydYalOIMMUCS KOMIIETEHTHOCTH B  PAallMOHAIBHOM
IPUPOJIOTIOIB30BAaHUH (COOMIOICHUE TPABUI MOBEACHUS B MPUPOJIE, OXPAHbI
BUJIOB, JKOCHUCTEeM, Ouochepsl), COXpaHEHHUH COOCTBEHHOTO 3J0POBBSI H
3M0pPOBbSL  OKpYXKaroummx  Jrofeil  (coOmiomeHuss Mep  NpOdUIAKTHKU
3a001eBaHHl, oOecreueHue 0€e30IMacHOCTH KU3HEIESITEIbHOCTH B
YpE3BbIYANHBIX CUTYALMIX MPUPOJTHOIO U TEXHOTEHHOI'O XapaKkTepa) Ha OCHOBE
UCIIO0Ib30BaHUsl OMOJOTUYECKUX 3HAHUM U YMEHUH B MOBCEIHEBHOM KU3HU;

CO3/1aHH€ YCIOBUH i1  OCO3HAaHHOIO BbIOOpa  OOydYarOIIUMUCS
VIHINBUTy aJIbHOU 00pa3zoBaTeIbHON TPAaCKTOPUHU, CIOCOOCTBYIOIIEH
nocieayoumemMy npohecCHOHaTbHOMY CaMOOIPEACTEHUIO, B COOTBETCTBUU C
VHIUBUYAJIbHBIMU MHTEPECAMH U MOTPEOHOCTAMH PETHOHA.

OOmiee 4YuCIO 4YacoB, OTBEACHHBIX Ha HW3Yy4YeHHE OMOJOTMH Ha
yrayOJI€HHOM YpOBHE CpeqHero ooumiero oopasoBanus, cocrapiseT 204 yaca: B
10 xmacce — 102 ygaca (3 vaca B Hegento), B 11 kmacce — 102 ygaca (3 4daca B
HEJIEITIO0).

OT60p opraHU3aIMOHHBIX (HOPM, METOJIOB M CPEIICTB OOyUECHHS] OMOJIOTUN
OCYLIECTBJISETCS C YUETOM CHEU(PUKH €ro COAEepKaHUS U HAIPaBICHHOCTH Ha
IPOJOJDKEHUE OHOJIOTMYECKOr0 O0pa3oBaHUs B OPraHU3alUsAX CpPEIHEro
po(heCCHOHATBFHOTO U BhICIIEr0 00pa30oBaHMUsL.

OO0s13aTeNIbHBIM  YCIOBUEM MpH OOy4eHMH OHOJOTHM Ha YriayOJIEHHOM
YPOBHE SIBJIIETCS MPOBEAECHUE JIADOPATOPHBIX M MpakTHYecKux padot. Taxxke
ydyactue  oOydaromuxcsi B BBIIOJHEHHMM  IPOEKTHBIX M y4eOHo-
UCCIIEIOBATENbCKUX paldOT, TEMaTHUKa KOTOPBIX OIPEAEIAECTCS YYWUTEIEM Ha
OCHOBE HMEKOIIMXCA MaTEePUAIbHO-TEXHUYECKUX PECYPCOB M  MECTHBIX
IIPUPOJHBIX YCIOBHM.



COJEP XAHME OBYYEHUA
10 KITIACC

CopeprxaHue NporpaMMsbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyiapcTBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHass Ouojoruss — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3BuUTHs OuoJIornH. bHonorudyeckue Haykd U H3y4aeMble MMH MPOOJIEMBI.
dyHnamMeHTaIbHbIE, NPUKIAJAHBIE W TOWCKOBBIE HAy4YHbIC HCCIEAOBAaHUSA B
ounosoruu.

3naueHue Ouonoruu B (POPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
HayyHOW KapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosnoruei. 3HadeHHE
OMOJIOTMM B NPAKTUYECKON JAESITENIBHOCTU YEJIOBEKAa: MEJIULUHE, CEIbCKOM
XO03MCTBE, IPOMBILIJIEHHOCTH, OXPAaHE IPUPOABI.

JdemoHcTpanun

[Moptpersr: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. W. Bepnanckuii, 1. I1. IlaBnos, 1. U.
MeunukoB, H. . Baunos, H. B. Tumodees-Pecockuii, J[x. Yorcon, @.
Kpuxk, . K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTMM € APYrMMHU HaykKamu», «Cucrema
OHOJOTMYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YEHHUE

KuBble cucTeMBI Kak OpeaMer u3ydeHus ouonoruu. CBOKCTBA KUBBIX
CHUCTEM: EIMHCTBO XWMHMYECKOTO COCTaBa, AUCKPETHOCTb M ILEIOCTHOCTb,
CIOKHOCTh U YHOPSAJOYEHHOCTH CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHW3aLNs,
CaMOBOCIIPOU3BEEHUE, PA3IPAXKUMOCTh, N3MEHUYNBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIN,
TKaHEBbI,  OPraHW3MEHHBIM,  IOINYJISALUOHHO-BUJIOBOM,  DKOCHCTEMHBIN
(OmoreonienoTnueckuii), 6mochepupiid. [Iporecchl, MpoUCXOAAIIUE B KUBBIX
cucremax. OCHOBHbIE MPHU3HAKU KUBOro. JKu3Hb Kak ¢opMa CyLIECTBOBAHUS
Marepun. Hayku, wusydaromme KUBBIE CHCTEMBI Ha PAa3HBIX YPOBHSX
OpraHMU3aLHH.

Nzydenune xuBbIx cucteM. MeTosl Ononornueckoil Hayku. HabGmronenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHaims. Ilonarne o
3aBUCMMOWM W HE3aBUCUMOW TMepeMeHHoW. [lmaHupoBaHWe 3SKCIIEpUMEHTA.
[TocranoBka u nmpoBepka runote3. Hynesas runotesa. [lonstie BoIOOpKU U €€
JIOCTOBEPHOCTh. PazOpoc B Omomormuecknx naHHbIX. OIEHKa TOCTOBEPHOCTH
IIOJIyYEHHBIX Pe3yJbTaToB. lIpuunHbEl MCKaXEHUs pe3yNbTaTOB DKCIIEPUMEHTA.
[IoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubr 1 cxembl: «OCHOBHBIE MPU3HAKU XKU3HW», «buonormueckue
cucteMbl», «CBOICTBAa KMBOW MaTepun», «YPOBHU OpraHU3alUd >KUBOU
npupoab», «CTpOEHHE KMBOTHOM KIIETKW», « TKaHH >KMBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEYECKOr0 Opranu3May, «buoreounenos», «buocdepa», «Metoasl
U3YYEHUS )KMBOU MPUPOJIBI.

ObGopynoBanme: jabopaTopHOe  000pyIOBaHWE IS  TPOBEICHUS
HaOII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonap30BaHHE pPaA3IUYHBIX METOJOB IPH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTku



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

Meroabl MOJEKYJISIPpHOM W KJIETOYHOM OHMOJOTMU: MHKPOCKOIMS,
xpomartorpadus, 351eKTpoPope3, METOJ MEUEHBIX aTOMOB, nuddepeHInaibHoe
HeHTpU(yTupoBaHue, KyJIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Kiemok.  DNeKTpOHHas  MUKpockomusi.  Kougoxanvmas — mukpockonus.
Bumanvhoe (npusicusnennoe) usyuerue Kiemox.

JdemoHcTpanumn

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

Tabmuupr u  cxeMbl:  «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIN
MUKpPOCKOI», «IcTOpHs pa3BUTUS METO/I0B MUKPOCKOITAN.

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

IIpakTuyeckass padora «/I3ydyeHue MeETOJOB KIETOYHOM OmoIOrUU
(xpomarorpadus, anekrpodopes, auddepeHnaTbHOE TEeHTPpUPYrupOBaHUE,
[I1IP)».

Tema 4. Xumnueckasi Oprann3anus KJIEeTKH

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

Oprannueckre BelECTBa KIETKU. buosornueckue noguMepsl. benku.
AMUHOKUCIOTHBIH cocTaB  OenkoB. CTpyKTyphl OEITKOBOM  MOJIEKYIIBI.
[lepBuunast cTpykTypa Oejika, NeNTUAHAs CBI3b. BTopuuHas, TpeTUYHAs,
yeTBEepTUYHAsS CTPYKTyphl. JleHarypamus. CpoiictBa OenkoB. Kmaccudukamus
OenkoB. buonornyeckue QyHkuuu 0enkoB. /Ipuonul.

VYrineBoapl.  MoHOcaxapuabl,  OuUcaxapuibl,  OJMTOCAXapuabl U
nonucaxapuabl. OOmMA TUTaH CTPOEHUS M (PU3HKO-XMMHYECKHE CBOICTBa
yraeBoAoB. buosornueckue pyHKIUN yTriaeBOAOB.

Jlumunel.  T'mapodumnbHo-ruapodoOHbie  cBoiicTBa.  Kiaccudukanus
aunuoB. Tpurnunepuasl, Gochoaunuabl, BOCKH, CTepousl. buonornueckue
¢ynakimn aunuaoB. OOmMe cBOCTBAa OMOJOTHYECKUX MEMOpaH — TEKY4ecTb,
CIOCOOHOCTh K CAMO3aMbIKaHHUIO, ITOIYTIPOHUI[AEMOCTb.

Hyxnennoseie kuciotel. JJHK u PHK. CrpoeHue HyKJIEMHOBBIX KHUCIIOT.
Hyxneorunst. [Tpuamun kommiementapHoctu. [IpaBmno Yapradda. Ctpykrypa
JIHK — nBoitHas cnmpans. MecToHaXxoXaeHUE W Ouojgornyeckne (yHKIIHH
JAHK. Buner PHK. ®ynkuun PHK B kitetke.

Crpoenne moisekyibl AT®. Makpospruyeckue cBsizu B Moiiekyje ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE TEPEHOCYUKH, UX (YHKIUU
B Kietke. /J[pyeue wnyxkneosuompugocpamor (HTD). CexenupoBanue JHK.
Memoowvi cenomuku, mpanckpunmomMuKkuy, nPOMeoMuKU.

CtpykrypHas  Ouojorusi:  OMOXMMHYECKHE M OMOPHU3NYECKHUE
UCCIIEJIOBAHUSI COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYJI.
Mooenuposanue  cmpykmypvl u  Qynkyuii. OUOMOREKYL U UX KOMIIEKCOS.
Komnviomepuwiti  ousatin  u  opeanudeckuii cunme3 OUOMONEKYL U UX
HeNnpupoOHbIX AHANO208.

JdemoHcTpanun



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

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

Tabmuupr n cxemsl: «llepruognyeckas Tadnua XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJeKyibl BoJb», «BemecTBa B coctaBe opranu3zMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJbD, «CTpOEHHE MOJIEKYII
yraeBoAoBy, «CTpoeHue MOJIeKyJl JunuaoBy, «HykienHoBblE KHCIOTBDY,
«Ctpoenue Monekyibl ATOy.

O6opynoBanue: XUMHAYECKAsI IOCYAa U 000PYI0BaHHUE.

JlaGopaTtopnas pabGora «OOHapyXeHHe O€IKOB C  MOMOUIBIO
KA4YE€CTBEHHBIX PEAKLIAI.

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

Tema S. CTpoeHue U PYHKUHMH KJIETKH

Tunel KJIETOK: 3yKapHOTHYecKas M Mpokapuoruuyeckas. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00Pa30BAHUS KIIETKH.

CtpoeHue mnpokapuoTHueckod kieTku. Knerounass creHka OakTepuil u
apxeil.  OcoOeHHOCTH  CTpoeHHs  TrerepoTpodHOol U aBTOTpOdHOMI
IPOKaApPUOTUYECKUX KIETOK. MECTO U pOjIb NPOKAPHUOT B OMOLIEHO3AX.

Crpoenrne ¥ (YHKIMOHMPOBAaHUE  JYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass meMOpaHa (Tuiazmaniemma). CTpyKTypa ILJ1a3MaTUYECKOU
MeMOpaHbl. TpaHCHOpPT BEMIECTB Yepe3 IUIa3MaTHYECKYyl0 MeMOpaHy:
naccuBHbIA (nuddy3usa, obneru€nnas auddysus), akTUBHBIN (MEPBUYHBIA U
BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomymponunaemocts MeMOpanbl. Pabota
HATPUN-KaJINEeBOro0 Hacoca. DHAOLUMTO3: MHUHOLUUTO3, (paronmuto3. DK30LHUTO3.
Knerounas crenka. CTpykTypa M (QYHKIMHM KJIETOYHON CTEHKH pPaCcTEHUH,

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

supomiazMarnueckas cetb (JI1C), anmapar ['oabKU, TM30COMBI, UX CTPOEHUE
U QyHKIUH. B3auMocBs3b OJHOMEMOpPAaHHBIX OpraHOUJ0B KieTKu. CTpoeHue
TpaHyJIIpHOTO peTuKyinyma. Mexanusm Hanpaénenus 6enxoe ¢ IIIC. Cunres
pacTBOpuUMBIX O0enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ maakuil (arpanyisipHBbIii)
IHJIOTUIa3MAaTHYECKUN peTukyiayM. CekpeTopHas QpyHKIus anmnapara [oiabmku.
Moougpuxayus benxoe 6 annapame I'onvooucu. Copmuposxa 6enxos 6 annapame
Tonvoorcu. TpaHcmopT BeweCTB B KiIETKE. Bakyoiu pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[lomyaBTOHOMHBIE =~ OpraHOWIBl  KIETKU: MHUTOXOHJPHH, IUIACTUIBL.
Ilpoucxooxcoenue  mumoxonopuii  u  naacmuo.  Cumouocenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (yHKIMH MUTOXOHIPHA U
wiactu. [lepBudnble, BTOPUYHBIE U CIOXKHBIE MIACTUIBI (POTOCUHTE3UPYIOIIUX
AyKapHOT. XJIOPOIUIACTHI, XPOMOILIACTBI, IEUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpannsie  opranounbl  kjaetku  CtpoeHne u (QyHKUUH
HEMEMOpaHHBIX  OPraHOMAOB  KJIETKU. Pubocombl.  [Ipomedsxcymounsvie
@unramenmol. MUKpoUIaAMEHTBI. AKMuUHOBble MUKpOpuiamenmsi. MplllIEeUHbIE
KIETKH. AKMuHoevie KOMNOHEHMbl HeMbluleyHblX Kiemox. MHKpOTpyOOUKH.
Knerounsnii mentp. CTpoeHHe U JIBWKEHHE KIYTUKOB U PECHUYEK.
MuxkpotpyOouku uuromiasmbel. LleHtpuons. benku, accoyuupoeanmvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. MomopHvie b6enxu.



Anpo. OOonoyka sapa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOCHUE
U QyHKIMH. SnepHblil 0enkoBbl MaTpuke. [IpocTpaHCTBEHHOE PaCTONOKEHHE
XpOMOCOM B HHTepGha3zHOM sape. Jdyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. JJunamuka s0epHou o0060104ku 8 mumose. oephulil
MparHcnopm.

Kierounsle BrimroueHus. CpaBHUTENbHAs XApAKTEPUCTHUKA  KJIETOK
IYKapHOT (PaCTUTEIBHOM, ) KUBOTHOM, TPUOHON).

JdemoHcTpanun

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

Tabmuupr u cxempl: «CTpOEHHE 3YKApUOTHUECKOW KIETKW», «CTpoeHune
KUBOTHOM  KIeTkn», «CTpoeHHe pacTUTENbHON KIeTkn», «CTpoeHue
MUTOXOHAPUW, «SAapo», «CTpoeHre NPOKAPUOTHIECKOUN KIETKN.

O06opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTEpUAIbHBIX KIETOK.

JlabopaTtopHass pabora «J3yueHne CTpOEHUS KIETOK Pa3IUYHBIX
OpraHU3MOB).

IIpakTnyeckas padora «l3ydyeHne cBOMCTB KIETOYHON MEMOpPaHBI».

JlabopaTopHas padora «lccienoBanue miuasmMoin3a M JIEIIIa3MOJIN3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckas padora «l3yueHne JBWXKEHUS LMUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHU B KJIETKe

AccuMWIIALIAS M TUCCUMWJIALIMS — JBE€ CTOPOHBI MeTabonu3Ma. Tumsl
oOMeHa BEIIECTB: aBTOTPOGHBIN M TeTepoTpo(dHbIM. YdyacTue KHUCIOpona B
OOMEHHBIX MpoLecCaX. DHEPreTUYECKOe 00ECIIEUeHHE KIIETKH: IpPEBpAlLCHHE
AT® B o00meHHbIX mnporeccax. @OepMEeHTAaTHBHBIA XapakTep peaKIHii
KJIETOYHOTO MeTabonau3ma. PepMEeHThI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M
neiictBust.  Kodepmentel. Otanuns  (QepMEHTOB OT  HEOPTraHHMUYECKUX
KaTaau3aTopoB. benku-akTuBaTopel M OEIKH-UHTMOUTOPBL. 3aBHCHMOCTH
CKOPOCTH (pepMEHTATHUBHBIX PEAKLUN OT Pa3IMYHBIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueennviii u okcueennvid pomocunmes y oaxmepuii. Ceemocodbuparoujue
nueMeHmvbl U NUSMEeHmbvl peakyuonHo2o yerwmpa. Poab XJIOpOIIacToB B
nporecce ¢porocunTesa. CperoBast u TeMHOBast Pa3pl. Pomoodvixanue, Cs., Cy u
CAM-munvr  gpomocunmesa. llpogykTuBHOCTH, (oTOCWHTE3a. BrusHue
pasnuYHBIX (AKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3HAUeHNE (POTOCHHTE3A.

XeMOCHUHTE3. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUULIKpYOmUe OaKTepHHu, Keine300aKkTepun, cepoOaKTepuu, BOJIOPOIHbIE
OakTepuy. 3HaUEHUE XEMOCUHTE3A.

Anaspobnbie opranu3mbel. Buasl 6poxkenus. [Ipogykrel OposkeHuss U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOIe3HEN.

AspoOHBbIe OpPTaHU3MBI. Orarbl HYHEPTETUYECKOTO oOMeHa.
[TogroroButenbHbI  3Tan. [nukomIU3 — OECKUCIOPOJHOE PpaCIICIUICHHE
[JIFOKO3BI.

buonornueckoe OKUCICHHUE, WU KIIETOYHOE JbIXaHUE. POJIb MUTOXOHApHI
B Mpoleccax OWOJIOTHYECKOro  OKHCIeHMs. Llukiaumdeckue  peaxkiuw.
OxucnurensHoe  GochHOpUIUPOBAHUE. DHepeusi MeMOPAHHO20 epadueHma
npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasvl. [IpeumyniecTBa
a’3poOHOTO MyTH OOMEHa BEIIeCTB Mepen aHa’poOHBIM. D(PPEeKTUBHOCTDH
HEPreTUYeCKOro oOMeHa.



JdemoHcTpauun

[optpetsr: [Jx. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@DOTOCUHTE3», «DHEPreTUYECKUA OOMEHY,
«buocuntes 6enka», «CtpoeHue pepMeHTa», « XEMOCHHTERY.

O6opynoBanue: CBETOBOI MHUKPOCKOII, o0opyaoBaHue VIS
IPUTOTOBJIEHHSI IOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

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

JlaGopaTopnas padGora «/3yueHue (HEepMEHTATUBHOTO pACIICIUICHUS
NEPOKCHUIA BOJOPOA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnas padora «CpaBHeHHEe TMpoleccoB (POTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEHUE TPOIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. Hacaencreennass nH(popMalus U peaju3anus e€ B KiIeTKe

Peaknuum wmatpuyHOoro cuHresa. IIpuHIMI KOMIUIEMEHTApHOCTH B
peaxknusx MaTpUYHOTO CHUHTEe3a. Peanusanusi HaciaeICTBEHHOW WH(pOpMaLUU.
I'eneTnueckuit ko, ero cBoucrTea. Tpanckpunuus — matpuasbsld cuHTe3 PHK.
[IpyHUMIIBI ~ TPAHCKPUMLMK:  KOMIJIEMEHTAPHOCTh, AHTHUIIAPAJUIEIBHOCTD,
acuMMeTpU4HOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou xnemke.
Hekooupyrowue PHK.

Tpancmsauus u e€ stanbl. Yuacthe TpaHcnopTtHbix PHK B Ouocunrese
Oenka. YcioBus OuocuHTe3a Oenka. KoampoBanue amuHokucnor. Pounb
pubocoM B OmocuHTE3e OerKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. Opranusaius TeHoMa y
IPOKApHUOT U 3yKapuoT. Perysnuns akTHBHOCTH I'€HOB y MPOKapuoT. ['unoresa
onepoHa (®@. XKako0, XK. Mano). MonexynsapHvie mexanuzmovl IKCHpeccUuu 2eHO8
y oaykapuom. Ponv xpomamuna 6 pecyniyuu pabomwvl 2enos. Perymsius
0OMEHHBIX MPOLECCOB B KieTke. Kilerounslil roMeocTas.

Bupycsl — HekierouHble (OpPMBI JKM3HM U OOJIMTaTHBIE Tapa3uThI.
CTpoeHue mHPOCTBIX U CJIOXHBIX BHPYCOB, PETPOBHPYCOB, OakTepro(daros.
Kuznennwtii yukn J[HK-codepocawux supycos, PHK-cooepocawux eupycos,
baxkmepuogacos. Obpamuas mpancKpunyus, pesepmasd, uHmezpasd.

Bupycubie 3a0oneBanust dYenoBeKka, >KMBOTHBIX, pactenuid. CIIN/,
COVID-19, connanbHpie 1 MEAUIIMHCKHE MPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz 6orvuiux maccusos («bigdatay)
CMPYKMYpHuIX  OUonocudeckux OauHvix. Hanomexmnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvle  @ynxyuu  6Oenxos. Cnocodvl docmaexu
JIeKapcme.

JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBCKuM.

Tabmuiel um  cxeMbl: «buocuHTe3 Oenka», «l'€HEeTHUYECKHH KOy,
«Bupyce», «bakrepuodarmy.

IIpakTnyeckas padora «Co3znanue MOJIEIN BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nukin, ero mepuonasl u perymsauusa. Wutepdaza u Mutos.
Oco0eHHOCTH MPOIECCOB, NpOTEKaroIMX B nHTepdase. IloaroroBka KIeTku K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUUECKUUA U
MOCTCUHTETHUECKUN (IPEMUTOTHUYECKUI) IEPUOIbI UHTEP(a3bI.

Marpununbsii cunre3 JIHK — perumkanums. [Ipuanune! penmmkanun JIHK:
KOMIIJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJUIEIBbHOCTD.



Mexanusm pernkannu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeraoMepasza. XPOMOCOMHBIA HAOOp KIETKH — KapuoTul. JlumimouaHeli u
ramwionIHbI  Habopbl xpomocoM. ['omonoruynsie xpomMocoMmbl. IlojoBbie
XPOMOCOMBL.

Jlenenne knerkn — MuTo3. CTaauM MHUTO3a M NPOUCXOJSALIME B HUX
npouecchl. Tumnbl MuTo3a. KaprokrnHe3 U HTUTOKMHE3. bronornyeckoe 3HaueHHe
MUTO3a.

Perynauus MUTOTHYECKOTO LHMKIA KIETKH. [Iporpammupyemast kiaeTouHas
ruoesb — arnomnTo3.

Knerounoe siapo, XxpoMocoMmsbl, (GyHKIIMOHATbHAS T€HOMUKA. Mexanusmobl
npoaugepayuu, ougppepenyuposku, cmapenus u eubeiu xKiemox. «L{ugposas
KiemKkay — ououngopmamuyeckue Mooenu YYHKYUOHUpOBAHUS KIeMKU.

JdemoHcTpanuun

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

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenaparsl: «MHTO3 B
KJIETKAaX KOPEIKa JIyKa».

Jlabopatopnas  paGora  «/3yuyeHHe XpOMOCOM Ha  TOTOBBIX
MUKpOIpenaparax.

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

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI W KUBHEACSATEIBHOCTH  OJHOKJIETOUYHBIX
OopraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIH, APYyTHe NMPOTUCTHI. KOJOHWAIbHbIE OPraHU3MBI.

B3auMocBsA3p yacTell MHOTIOKJIETOYHOrO OpraHu3ma. TkKaHW, OpraHel U
cucTeMbl opranoB. Opranusm Kak euHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tunbl pAacTUTENBHBIX TKaHEW: 0Opa3oBaTesbHAasd,
MOKPOBHAsI, MPOBOJIAIIAS,, OCHOBHAsI, MexaHnueckas. OCOOEHHOCTH CTPOEHUS,
(GYHKIMI 1 pacmonoxkeHus TKaHel B opraHax pacTeHUH.

TkaHM )KMBOTHBIX M YeJIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: AIUTEIHAIIbHAS,
COEIUHUTENbHAs, MbIlIeYHas, HepBHasA. OCOOCHHOCTH CTPOCHMS, (PYHKIHMHA H
pacnoJIOKEHUs] TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranbl. BeretaTuBHbIE W Te€HEpPATHBHBIE OpraHbl pacTeHuid. Opransl u
CUCTEMBl OPIraHOB JKMBOTHBIX U 4YesnoBeKka. (DyHKIMM OpPraHOB M CHCTEM
OpTraHoB.

Omnopa Tena oprann3MoB. Kapkac pacrenuil. CkeneTbl OTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHbIIi U BHyTpeHHHI ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBrkeHue OpraHu3sMoB. /JIBH)KEHHE OJIHOKJIETOYHBIX OpPraHU3MOB:
amMEOouAHOE, )KTYyTUKOBOE, PECHUYHOE. J[BI)KEHNE MHOTOKIETOYHBIX PACTCHHIA:
TPONHU3MBbl U HACTUU. [|BHKEHHWE MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbledHas cuctema. Pednexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iuranue opranuzmoB. IlormomieHue BOJBI, YIJIEKHACIONO ra3a H
MUHEpAJIbHBIX BEIIECTB pacTeHHUsMU. [lurtanne kMBOTHBIX. BHyTpHumnomsocTHoe
YU BHYTPUKJIETOYHOE muieBapeHue. [luraHne NO3BOHOYHBIX KMBOTHBIX.
Otgenbl  OMILIEBAapUTENBHOTO  TpakTa.  [IumieBapuTenbHblE  KENE3BI.
[InmeBapuTenbHas CUCTEMA YEJIOBEKA.



Jlpixanne opraHu3moB. JIpixaHue pacteHuil. JlpIXaHu€ IKHBOTHBIX.
Juddysus razoB yepe3 NOBEpXHOCTh KieTku. KoxHoe npixanue. JpixarenpHast
noBepxHOCTh. JKabGepHoe u J5€royHoe nabixaHue. JIpIXaHWe MO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE CTPOEHUS JIETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucTeMa 4YelnoBeKa. MexaHusm
BEHTWIILMU JIETKUX Yy MNTUL W MICKONHATAOMMX. Perymsauus napIxaHus.
JIpIxaTenbHble 0ObEMBI.

TpaHCIIOpPT BEHIECTB y OPraHW3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemiecTB y XKUBOTHBIX. KpoBeHOCHass cucrtemMa U €€ Oprassl.
KpoBeHocHast cucTemMa TNO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHHs. ODBOJIOLUUOHHBIE
YCIOXKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI I1I03BOHOYHBIX JKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Brinenenne y oprannsmoB. Beinenenue y pacreHunid. Beiaenenue y
KUBOTHBIX. CokpaTuTelbHble Bakyosd. Opranbl BblaeneHus. PuiabTparns,
ceKkpeuuss M OOpaTHOE BCACBIBAHME KaK MEXaHU3Mbl pabdOThl OPraHoB
BbliesieHHd. CBs3b MOJOCTH Te€Ja C KPOBEHOCHOM U BBIAEIUTEIBHOU
cucreMamu. BpiaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Iloukw.
Ctpoenue u pyHkunoHupoBanue Hegpona. O6pa3oBaHNe MOUHU y YEIOBEKA.

3ammuTa y OpraHu3MoOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OaKTEepHii M LUCTHl MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacrBa nacCUBHOM M XUMHUYECKOM 3aIIAThI. DUTOHLIUBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX NPOU3BOJHBIE.
3amura opraau3Ma ot 0one3Held. IMmyHHas cucreMa yenoBeka. KineTouHblil u
TYMOpaJbHBIA UMMYHHUTET. BpoXAEHHBIN U MPUOOPETEHHBIN criennduyecKuit
UMMYHUTET. Teopus KIIOHAIbHO-ceIeKTUBHOrO uMMyHuTeTa (I1. Dpmux, @. M.
bepuer, C. ToneraBa). BocnamureinbHble OTBETHl OpPraHu3MoB. Poub
BPOKJIEHHOTO UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTts u perymsanms y OprauusMmoB. Pasgpaxumocts y
ONHOKJIETOYHBIX OpraHm3MoB. Takcucel. PazmpaxumMocTe U perynauus y
pacteHuil. POoCcTOBBIE BEIECTBA U MX 3HAYECHUE.

HepBHasa cucrema u pedaekropHass peryysauus y *XUBOTHbIX. HepBHas
cucteMa M €€ OTHAENbl. OBOJIOLUMOHHOE YCIO0XXHEHHE CTPOCHHS HEPBHOMU
CUCTEMBI y >XKMBOTHBIX. OTHENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pednexropnas ayra. besycnoBHble U yCiIOBHbIE pEICKCHI.

I'ymopanbpHas perynasuns U S9HAOKPUHHASL CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKeme3pl HSHIOOKPMHHOM CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOM M SHIOKPUHHOM cucTeM. [ umnoramamo-runoduzapHas
cucrema.

JdemoHcTpauun

IToprpert: U. I1. I1aBnoB.

Tabmuupr u cxemsl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOIOKJIETOYHBIE
Bogopociny, «bakrepun», «Ilpocrteimme», «Opranbl HBETKOBBIX PAaCTEHUI»,
«CucreMpl OpraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HAceKoMbIX», « TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHHE JIUCTOBOM IMJIACTUHKW», « TKaHMU )KMBOTHBIX», «CKEJET YEIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MbpbllmiedHas cucremay,
«BpinenurenbHas cuctemay, « JHAOKpHHHAS cucTeMa», «CTPOEHUE MBIIILBD),
«Ammynurer», «KumeyHonosnoctHeie»y, «(Cxema MNHUTaHUSI  PACTCHUI»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpOEHHE TUIpbD»,



«CTtpoeHue maHapun», «BHyTpeHHee CTpOeHue J10K1eBOro yepBs», «HepBHas
cuctema peiO», «HepBHas cucrema sarymkwm», «HepBHas cucrema
npecmblkatomuxcs», «HepBHas cucrema nTuny», «HepBHas —cucrema
MIIEKOMIUTAIOMX», «HepBHas cucrema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENnapaThl OJJHOKIETOYHBIX
OpraHU3MOB, MHKpOIIpENaparbl TKAHEW, PAKOBUHBI MOJLIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXHUX, KUBbIE HK3EMILUISIPbl KOMHATHBIX PAaCTeHHI, repOapuu
pacTeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIUU OECIO3BOHOYHBIX >XHUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHuE i1 JEMOHCTPALIMM IMOYBEHHOTO M BO3AYLIHOIO IUTaHUSA
pacTeHul, paclleIUIeHus] Kpaxmala U O€NKOB MOoJ AEHCTBUEM (DEPMEHTOB,
o0opynoBaHME I JAEMOHCTPAllMU OMNBITOB MO HW3MEPEHHUIO JKU3HEHHOU
€MKOCTH JIETKWX, MEXaHWU3Ma JbIXaTEIbHBIX JIBH)KEHHI, MOJEIN TOJIOBHOIO
MO3ra pa3InYHbIX KUBOTHBIX.

JlabopaTtopHas padora «/3ydeHue TKaHEN pacCTEHUI.

JlabopaTtopHas padora «/3yyeHue TKaHel KUBOTHBIX.

JlabopaTtopHas padora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazMmHoOkeHHe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHSI OPTaHU3MOB: O€Crojioe (BKJII0Yasi BET€TaTUBHOE) U
nojioBoe. Buuapl 0ecnosioro pa3MHOXKEHUS: TMOYKOBAHHME, CHOPYJIALHMS,
¢dparmeHTaIysl, KIOHUPOBAHHE.

[TonoBoe pa3muoxxkenue. [lonoBbie KieTku, uinu rameTsl. Meito3. Ctaauu
meno3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonornmueckuit
CMBICJI MEHO03a U TTOJIOBOTO Ipouecca. Meo3 u ero MeCTo B KU3HEHHOM LIMKJIE
OpraHU3MOB.

[Ipen3aponpimieBoe paszsutue. [ametoreHes y KUBOTHBIX. [lonoBbie
xene3bl. OOpa3oBaHMe U pa3BUTHE TMOJOBBIX KieToK. CriepMaroreHe’ u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

OmnomoTBOpeHHE W AMOPHOHATBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OILUIOAOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.

NunuBumyanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O Pa3BUTUU OPTraHu3MOB. Mopgoecenes — oo0na u3 2nasHvix npoorem
ambpuonocuu. Konyenyus mopgozcenos u mooenu mopghozeneza. Craauu
IMOpUOreHe3a >KUBOTHBIX (HAa mpumepe JrymkH). JlpoOmnenue. Turmsl
apoonenusi.  [emepmunupogannoe U HeOepMUHUPOBAHHOe  OpobIieHue.
bracmyna, munwvr  6nacmyn. OcoOeHHOCTH JPOOTCHHUS MIICKOTHUTAIOIIHX.
3apojpllieBble  JUCTKU (racTpyJtianus). 3akiajka OpraHoB W TKaHEW U3
3apOABILIEBbIX JIUCTKOB. B3auMHOe BIMSHUE YacTed pa3BUBAIOLIEIOCS
3apoapliiia (AMOpHUOHATBHAS HHIYKIHS ). 3aKiIaika TIaHa CTPOCHUS KUBOTHOTO
KaK pe3yibTaT HEPAPXUUYECKUX B3aUMOJCUCTBUM TE€HOB. BiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3JIMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOoTHBIX. [locTaMOproHaneHbI nepuon. [Ipsmoe u
HenpsaMoe pasButHe. PasButne ¢ metamopdo3oM y OeCrno3BOHOYHBIX H
NIO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE 3HA4YE€HHE MPSAMOrO0 M HENPSIMOIO
pPa3BUTHS, UX PACIPOCTPAHEHHE B MpHUpOAE. THUIbI pocTa KUBOTHBIX. DaKTOPbI
peryjasiiuyd pocTa JKUBOTHBIX M 4enoBeka. Cragum MNOCT3MOPHUOHAIBHOIO
pa3BUTHS y )KUBOTHBIX M yenoBeka. [lepuoasl oHTOoreHesa yenoBeka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKUE MPOLECCHI.

Pasmuoxxenne u pazsutue pactenuid. ['amerodut u cnopodur. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHue crHop B Ipolecce Menosa.
l'amertorenes y pacrenuil. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTENIBHBIX



opranu3MoB. J[BoWHOE OII0IOTBOPEHHUE y IIBETKOBBIX pacTeHuil. OO6pazoBaHue
Y Pa3BUTHE CEMEHU.

MexaHn3MBI PETYISALAA OHTOI€HE3a Y PACTEHUM U JKMBOTHBIX.

JdemoHcTpauumn

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

Tabmuubr u cxemsl: «BereratnBHOE pazMHOXeHHE», « THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3sMHOXEHHE XJIaMUAOMOHAABD, «Pa3sMHOXKEHUE 3BIIICHBDY,
«PasMHOXeHue  ruape», «Meno3», «XpoMocoMbl»y,  «l'ameroreHesy,
«CTpoeHue ANLEKIETKN U crepMaTo3onia», « OCHOBHBIE CTaJUN OHTOI'€HE3a»,
«lIpsmoe u Hempsmoe pasButue», «Pa3BuTHe MalCKOro xykay», «Pa3Burue
capaHun», «Pa3Butme mArymkwn», «/IBOMHOE OIJIONOTBOPEHHME Yy IBETKOBBIX
pacteHui», «CTpOoe€HHE CEMSH OJHOAOJBHBIX M JBYAOJBHBIX PAaCTCHUI»,
«KW3HEHHBI LMK MOPCKOM KamyCTbl», <« OKW3HEHHBIM LUKI MXay,
«OKW3HEHHBIN TUKI NAOPOTHUKAY, <« KU3HEHHBIN UK COCHBDY.

O06opynoBaHue: CBETOBOM MHMKPOCKOIN, MUKpPOIpenaparbl SULEKIETOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3sBUTHS JIATYLIKID.

JladbopaTtopHass pabora «l3yueHne cCTpoeHHs IIOJOBBIX KIJIETOK Ha
TOTOBBIX MHKpONpenaparaxp».

IIpakTnueckas padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIILIEH
IIO3BOHOYHBIX JKMBOTHBIX).

Jlabopatopnas pabora «CTpoeHHE OPraHoB pa3MHOYKEHHS BBICIINX
pacTeHu.

Tema 11. I'eHeTMKa — HayKa O HACJIEACTBEHHOCTH U M3MEHYHMBOCTH
OpPraHu3MoB

Hcropust CTaHOBIIEHHS M pa3BUTUSl T'€HETHUKHM Kak Hayku. Pabotsr I
Menpnens, I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. KonbioBa, H. U. BaBunosa, A. H. benozepckoro, I'.
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TOHATHS M CUMBOJBL. ['OMOJOrMYHBIE
XPOMOCOMBI, AJIJIEIbHBIE I'€HBI, aJbTEPHATUBHBIE IPU3HAKHU, JOMUHAHTHBIA W
pEleCCUBHBIN MPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JUHUS, TUOPUIIBI,
reHotur, (eHotun. OCHOBHBIE METOJIBl TE€HETHKU: THOPUI0JIOIMYECKH,
LUTOJIOTUYECKUH, MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHcTpanuun

IToprpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Koxsuos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. @ununuenko, H. B.
Tumodeer-PecoBckuid.

Tabmuupl 1 cxeMbl: «MeTobl TeHETUKNY», «CXeMbI CKPELTUBAHUSD.

JlabopaTtopnass pabora «/[po3odmia Kak OOBEKT TEHETHYECKUX

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

eIMHOO00pa3usi THOPUIOB TMEPBOTO TMOKOJeHUs. [IpaBWio JOMUHUPOBAHMS.
Bropoii 3akoH MeHzens — 3aKOH paclleruieHusl Npu3HakoB. L{uTonornueckue
OCHOBBI MOHOTHOPUHOTO CKpellluBaHus. [ umoTe3a 4ucToThl ramer.

AHanusupyroiiee CKpELIUBaHUE. [IpomexxyTOUHBIN XapaxkTep
HacinenoBaHus. Paciienyienue npu3HakoB PYU HETIOJHOM JOMUHHUPOBAHWH.
JNuruOpuaHoe ckpemBanue. Tperuid 3akoH MeHaenss — 3aKOH

HC3aBUCHUMOI'O HaCJICa0BaHUA IIPHU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBbI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUAA.



CuennieHHoe  HacienoBaHue  npusHakoB. Paborsr T. Moprana.
CuernjieHHOe HacleOBaHUE TI'€HOB, HAPYIICHHE CLEIJICHUS MEXAY T'€HAMH.
XpoMOCOMHasl TEOPUSI HACIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAaHU3M ONPENEIICHUS To1a. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOrameTHelii W  IeTepOraMeTHBIM  IIOJI.
I'eneTnueckas CTpPyKTypa MNOJIOBBIX XpoMmMocoM. HacnenoBaHue IpU3HAKOB,
CLICIJICHHBIX C IOJIOM.

I'enotun kak nenoctHas cucrema. llnenorponnss — MHOKECTBEHHOE
JNEUCTBUE TeHAa. MHOXECTBEHHBIN ayuienu3M. B3aumonencTBHE HEaIEIbHBIX
reHoB. KomruiementapHocTs. Onucras. [lonumepus.

['eHeTnueckuil KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M 4YEJIOBEKA, a
TaKKe (PU3UOIOTUYECKUX MPOIECCOB, MOBEIEHUS M KOTHUTHUBHBIX (DYHKIIUH.
'eneTnueckne MexaHU3Mbl CHUMOMOI€HE3a, MEXAHHM3Mbl B3aMMOJIECHCTBHS
«XO3MH — TapasuT» M «XO35IMH — MHUKpOOMOM». ['€HeTHMuecKue acreKThl
KOHTPOJIA U U3MEHEHHsI HACIEACTBEHHON NH(POPMAIIUU B MOKOJICHUAX KIETOK U
OpPTaHU3MOB.

JdemoHcTpauun

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

Tabmuubr u cxemsl: «llepBblil U BTOpOW 3akoHbl Menaens», «Tperuit
3akoH  Mengaens»,  «AHaium3upyolee — ckpemuBanue»,  «HenosHoe
JOMUHUPOBaHHE», «CIEIUVICHHOE HAcJIeIOBaHUE NPHU3HAKOB y JPO30(HIb»,
«l'enetuka moma», «Kapuorun denmoBeka», «Kapuotun npo3oduis,
«Kapuotun nTunsp, «MHOXKECTBEHHBIM —amnenu3m», «B3zaumoaencTBue
TEHOBY.

OOopynoBanue: MOJENb ISl JEMOHCTPAalUUU 3aKOHOB €IUHOO0Opa3us
rUOpUJ0OB MEPBOTO IMOKOJEHUS W PACUICIUIEHHs TPU3HAKOB, MOJEIb JUIS
JEMOHCTpALlMA 3aKOHA HE3aBUCUMOI'O HACIIEIOBAHUSA IPU3HAKOB, MOJEIb JIS
JEMOHCTpALMH CLETUIEHHOTO HACIEA0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKporpenapart: «/[pozodumnay.

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

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

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHoTuna u cpensl Opu QOpMHUPOBAHUU (DEHOTHIIA.
N3meHunBoCcTh mnpu3HAaKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE IPHU3HAKHU.
Buapl ©3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIECCTBEHHAS.

MonupukanronHass HM3MEHYHBOCTh. Ponb cpenbl B (OpMUPOBAHUU
MOIU(PUKATUOHHOM U3MEHYHUBOCTH. Hopma peakuu IpU3HAKa.
Bapuannonnslii psag m BapuaunonHas kpuas (B. Horanncen). CpoiicTBa
MO (UKAIIMOHHONW N3MEHYHBOCTH.

I'enoTunuueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIINYECKOM
W3MEHYMBOCTH. BHAB TE€HOTHIIMYECKOM W3MEHYHUBOCTH: KOMOHWHATHBHAA,
MyTallMOHHAS.

KomOunaTuBHasi m3mMeH4nBOCTh. Meil03 U MOJIOBOM MpOIECcC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATMBHON W3MEHYMBOCTH B
CO3/TaHUM T€HETUYECKOI0 pa3HOOOpa3us B Ipejenax OJHOTO BUA.

MyTanmoHHas U3MEHYHUBOCTh. BUAbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE MW WHAYLUUPOBAHHBIE MYyTallMd. SepHble W
nuToriazMaTuyeckue Myrtauud. (ComaTH4YecKHMe U TOJIOBbIE  MYyTallUH.
[IpruriHBI BO3HUKHOBEHUS MyTaluii. MyTareHsl U WX BIMSHHE HA OPTaHU3MBI.



3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOIEcca. 3aKOH TOMOJIOTHYECKHX PSIIOB B
HacneacTBeHHo uameHunBocty (H.U. BaBuiios). BuesepHas n3aMeHUMBOCTh U
HACJICICTBEHHOCTb.

Onucenemurxa u dNUSEHOMUKA, PONb INUSEHEMUYECKUX (DAKmopos 6
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOB V) OP2aAHUZMOS.

JdemoHcTpanun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuubr u cxembl: «Bunmbl wm3meHumBoCcTHY, «MomudukanuoHHas

U3MCHYHUBOCTEY, «KomMmbOuHaTnBHAS U3MCHYHUBOCTHY, «Meiio3y,
«OmnonorBopenue», «l'eHeTudeckue 3a0oiieBaHUS  4eloBekay, «Bumsl
MyTaLA.

O6opynoBaHue: )KUBbIE U repOapHble FK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHk# ((oTtorpadun) >KMBOTHBIX C PA3TUYHBIMU BUAAMU U3MEHUYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOIU(UKAIIMOHHOW W3MEHUYHMBOCTH. [locTpoeHue BapHallMOHHOTO psAga U
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Mytamuu y napo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka 4en0BeKa

Kapuotun uenoseka. MexyHapoaHas nmporpamma MCCIEA0BaHUA T€HOMaA
yenoBeka. MeToapl  HM3yd4eHMS TEHETUKM 4YeJIOBEKAa: TIEeHEAOrMYEeCKHM,
OJIM3HEIIOBEIN, LIUTOTCHETUYECKUIA, MOMYJIALIUOHHO-CTaTUCTUYECKU,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE  OmpeleleHUue  IeHOTHMHA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C TIOMOIIBIO
[II1P-ananu3a. HacmencTtBeHnHsie  3a0ojeBaHHs  dYeloBeKa. ['e€HHBIE W
XpOMOCOMHBIE  OOJI€3HM  4YelloBeKa.  boje3Hn ¢ HAcIeICTBEHHOMN

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

«TEHETHYECKOTO Tpy3a». OTHUYECKHE acleKThl HCCIEeNOBaHUM B 00JacTH
PENAKTUPOBAaHUs FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl MOBBIIMICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K
¢usznyeckoMy M XMMHUYECKOMY  3arps3HEHHIO  OKpY’Kalollel  cpempbl.
I'eneTnueckas npeapacoOKEHHOCTh YEIOBEKA K TATOJIOTUSAM.

JdemoHcTpanumn

Tabmuup! u cxemsl: «Kapuotun yenosekay, «MeToabl U3y4eHUs] TEHETUKA
YyesioBeKay, «I'eHeTnueckue 3a00J€BaHus YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHO.

Tema 15. Cennekunsi OpraHu3MoB

JlomecTukanus U CeNeKUMs. 3apOoXkKACHUE CEJIEKIHH W JIOMECTUKALMH.
Yuyenne H. W. BaBumoBa o LleHTpax NTPOUCXOXIEHUS W MHOTOOOpasws
KyJbTYPHBIX pacTeHud. Poip cenexkunu B CO3AaHUM COPTOB PACTEHHUM U ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHUYECKMX PSJOB B
HaciaeAcTBeHHOM wm3MeHunmBocTH H. WM. BasumioBa, ero 3HadeHwe mid
CEJIEKIMOHHOM padoTBHI.

MeTtoapl ceneKimoHHON palboThl. VcKyccTBeHHBII OTOOp: MacCOBBIA U
WHJUMBUAYaJbHBIA.  OJTanbl  KOMOMHAUMOHHOW  cenekuuu. lcmbitanue
IPOU3BOAMUTENEH MO MOTOMCTBY. OTOOpP IO TE€HOTHUIY C IOMOIIBI) OLEHKH
¢deHoTua NTOTOMCTBa U OTOOP MO TEHOTHUITY ¢ IomolIsio aHanmm3a JJHK.

HckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJIEKIHOHHON  padoThI.
PagnannoHHBII M XUMHWYECKHM MyTareHe3 Kak MWCTOYHHK MyTalud y



KyJbTYPHBIX (pOpM OpraHuzMoB. Vcronb30BaHHE T€HOMHOTO PEAAKTHPOBAHUS
U MeToA0B pekomOnHaHTHBIX JIHK mist monmydyeHust uCXoAHOTro mMaTepuana Jijs
CEJIEKIIUH.

[Tonyuenue ITOJIUILIIOUIOB. Buytpusunosas rUOpUIN3ALIHSL.
bii3koponcTBeHHOE  cKpeliuMBaHWe, WM MHOpuAuHr.  HepoacTBeHHoe
CKpeuIMBaHue, Wik ayTopuauHr. I'erepo3nc u ero npuuuHel. Vcnons3oBanue
retepo3uca B cenekuuu. Otaanénnas rudpuausanusd. [Ipeogonenue Oecronus
MEXBUJOBBIX THOpHUIOB. [[OCTH)KEHMSI CENeKUMHW pacTeHUHd M >KHUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHE U U3YUYEHUE TEHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTEHUMN
U HX JUKUX pOJWYEH I CO3JaHMS HOBBIX COPTOB M THOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIbBTYp. M3yuenue, coxpanenue u ynpasieHue
2CHEMUYECKUMU  pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 6 YENAX YAYHUIEHUS CYWeCmEyiouwux U CO30aHUs HOBbIX NOpoo,
JUHULL U KPOCCO8, 6 MOM YUCle C NPUMEHEeHUeM COBPEMEHHbIX Memooos
HAYYHBIX UCCNE008AHULL, NePeO0BblX udel U NePCneKMUGHbIX MexHOI0UH.

JdemoHcTpauumn

[Toprpersr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuyenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupr u  cxembl: «lIeHTpBI MPOMCXOXKIEHHS M MHOrooOpasus
KyJIbTYPHBIX PACTEHHID», «3aKOH TFOMOJIOTMUECKHX PSIOB B HACJIEICTBEHHOU
U3MEHUMBOCTH», «Metoapl cenekuum», «OTnanéHHas ruOpuan3anus»,
«MyTarenes».

JlabopaTtopnas paGora «l3yyeHue COpPTOB KyJbTYPHBIX PACTEHH H
NIOPOJ JOMAITHUX )KUBOTHBIX).

JlabopaTopHasi padora «3yueHrne METOJIOB CEJIEKIIUN PACTEHUI.

IIpakTHuyeckas padora «IIpuBuBKa pacTeHHID.

Ikekypeuss «OCHOBHBIE METOJBI M JOCTHXKEHHS CEJEKLIUU PACTEHUH U
KUBOTHBIX  (HAQ  CEJEKIMOHHYI0  CTaHIMIO, IUIEMEHHyI0  (depmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO34HCTBO, B JaOOpaTOpHIo
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTETHYECKAsA OMOJI0TUs

OOBEKThI, UCIOJIb3yEMbIE B OMOTEXHOJOIMHU, — KIIETOYHBIE M TKAHEBBIC
KyJbTypbl, =~ MHMKPOOPTaHHM3MBI, = HX  XapakTEpUCTHKA.  TpaguuroHHas
OMOTEXHOJIOTUA: XJIEOOMEYeHHE, TOJYyUYEeHUE KHCIOMOJOYHBIX IPOIYKTOB,
BUHOMEINE. Mukpobuoiornueckuii cuHte3. OObEeKThl MUKPOOHOIOTHMYECKUX
TexHoJorui. [Ipon3BoacTBO O€aKa, aMUHOKHCIOT U BUTAMHHOB.

CozlaHue TEXHOJIOTMI U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHUS
U KOHCTPYMPOBAaHUS T€HOMOB C LEJIbI0 MOJYy4YeHUS OPraHu3MOB M HX
KOMITOHEHTOB, COJIEp>KAIUX HE BCTPEUAIOIIUECS B IPUPOAE OMOCUHTETUYECKHE
yTH.

Knerounas naxxenepusi. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHbIX. Kpuobanku. Comaruyeckass THOpUAM3AIUS M COMATUYECKUHN
sMOpuorene3. Mcnosb3oBaHue TaruioWJIOB B CEIIEKIMU pacTeHui. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHANIbHBIX u
NOJMUKTOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsST ~ SWLEKIETOK W KIOHMPOBAaHHWE  JKUMBOTHBIX. Merton
TPaHCIUIAHTALMH SAEP KIETOK. TexHonozuu 0300poenenus, Kyabmusuposanus u
MUKPOKIIOHANbHO20 PASMHOICEHUS CENIbCKOXO3AUCTEEHHbIX KYIbMYP.

XpoOMOCOMHas M T€HHas HHXEHEpHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHCcTpyupoBanue  pekomOunantHeix JHK.  Cozdanue  mpanceenmnvix



opeanuzmog. JIOCTM>KEHUS W TNEPCHEKTHBBI XPOMOCOMHOW MW T€HHOWU
UH)XKCHEPUH. DKOJIOTUYECKUE U 3TUUYECKHIE MPOOIeMbl TeHHON HHKEHEPUH.

Meauuunckue OuoTtexHonoruu. IloctreHomMHas nudpoBas MeAUIMHA.
[MI[P-muarnoctrka. MeTaOOJOMHBIM aHANMW3, TEHOIICHTPUYCCKUNA aHAIIN3
IIPOTEOMA 4YEJIOBEKA Ui OLEHKM COCTOSHHS €ro 340poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas Ttepanusa paka. 3D-OnoumkeHepus mis
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTWH, CO3/IaHus
KOMIUJIEKCHBIX TKAHEH COYETaHWEM TEXHOJIOTUH TPEXMEPHOIO OMONPUHTUHIA U
ckaddonaunra s perieHus 3a1a4 nepcoHaIN3uPOBAHHON METUIIUHBI.

Co3zlaHne BEKTOPHBIX BaKIMH C LIEJIbI0 00ecreyeHuss KOMOMHUPOBaHHON
3amuThl oT Bo30ynureneii OPBU, ycTtaHOBIIEHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢yukuonupoBanus PHK-comepkamux BHpPYcOB, BBI3BIBAIOIIUX — 0CO0O
oracHbIe 3a00JIeBaHNS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupr u  cxemsl:  «Vcnoiap30BaHWME ~ MHUKPOOPTraHU3MOB B
IPOMBIIIJIEHHOM  IIpou3BOACTBE», «Kierounas wuHxeHepus», «l'eHHas
UHXEHEPUSD).

JlabopaTtopHas padora «l3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHne MOITOYHOKUCIBIX TPOTYKTOBY.

Ikcekypeus «buorexHonmoruss — BaKHeWIas MPOU3BOAMTENIbHAS CHiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOIMHOHHBIX NMPEACTABJICHUH B
Onosiorum

OpomonnonHas Teopusa Y. JlapBuHa. IIpennoceulku BO3HUKHOBEHHUS
napBrHU3MA. JKW3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBrxyme cuibl 3Bomonmu  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHHSI OPraHU3MOB, HACJIEICTBEHHAas HM3MEHYUBOCT,
O60opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmierne cunTeTndeckoit Teopuu sBotonmu (CTD). HeirpanpHas
Teopusi 3Bomouuu. CoBpeMeHHas »HBOJIOLMOHHAS Ouonorus. 3HaueHUE
HBOJIIOLIMOHHOW TE€OpHH B (POPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI
Mupa.

JdemoHcTpauumn

[Toprpetsr: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Uinep, K.
Kioswe, U. Hapsun, C. C. YerBepukos, U. U. llImansraysen, Jx. Xonnein, /l.
K. benses.

Tabmuupr u cxemsl: «Cucrema >xuBoil mpuponsl (no K. Jlunuew)»,
«JlectHuma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (GopmMupoBaHUS
NPUCTIOCOONIEHUI y pacTeHuii M kUBOTHbIX (o Jlamapky)», «Kapta-cxema
mapuipyta myremectsuss Y. Jlapsuna», «Haxonkm Y. lapBunay, «Dopmbl
OoppObl  3a  cymectBoBaHue», «llopogsl romyOeit», «MHoroobpasue
KyJIbTYpHbIX (GopM KamycTel», «llopoapl mAoMamHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUIOB (mo Y. JlapBuHy)», «(Cxema COOTHOIIEHUS
JBIDKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE IOJOKEHUS CUHTETUYECKON TEOPUHU
IBOJIFOLIUNY.

Tema 2. MUKPO3BOTIOLHSA U €€ Pe3yJIbTAThI

[Monynaums Kak 3JeMeHTapHas eauHuna H3Bomonud. CoBpeMEHHbIE
METO/Ibl OLIEHKW T'€HETUYECKOTO pPa3HOoOOpa3usi M CTPYKTYPhl IOIYJISILIHIA.



N3meHenne reHO(OHIA TMONYJSALIMM KAk 3JEMEHTAapHOE 3SBOJIOLHOHHOE
sBJICHHE. 3aKOH TeHeTnueckoro paBHoBecus /. Xapnau, B. BaitaOepra.

DOneMeHTapHbIe (aKTOphl (ABMKYIIHE CUJIBI) SBOJTIONUA. MyTarmOHHBINA
nporecc. KomOuHaTuBHAs W3MEHUYUBOCTh. Jlpeil) TeHoB — ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHS 4YacTOT ajieied B momymsiuusx. OPdext
OocHOBaTensd. Jpgexm Oymouiiounoeo eopaviuika. CHUdiCEHUe 2eHemuyecKo2o
pasnoobpazus: npuyunsl u creocmeus. Ilposenenue sghghexma opeiigha eernos 6
oonvuwux u  manvlx  nonyaayuax. Murpamun.  M3omAnMs  MOMyJISIIMIA:
reorpadudeckas (IpocTpaHCTBEHHAs ), Oroorndeckas (penpoayKTUBHAS).

EcrectBenHblii 0oTOOp — Hampamisioumii ¢akrop sBomonnn. Dopmbl
€CTECTBEHHOI0 OTOOpa: JBIKYIIMM, CTAaOWIM3UPYIOIINNA, pa3pbIBAIOIINAN
(zm3pynTuBHbIN). [lonoBoil 0TOOp. BO3ZHHKHOBEHNE U HBOIIOLUS COLMAIBHOIO
NOBEACHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOJIOIHH.
Bo3HukHOBeHHE  MPUCHOCOOIEHUM y  opraHu3MoB. ApoMopdo3bl U
VM0aJanTalyH. ITpumepsnl IPUCTIOCOOJICHHI y OpraHu3MOB:
mMop¢onornueckue, (usnoIoruueckue, OWOXMMUYECKHE, MOBEACHUYECKHUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpyKrypa. BupooOpa3oBaHue Kak pe3ysbTar
MUKPO3BOMIONNH. W30msmus — kiroueBoi ¢dakTtop BugoodpazoBanus. Ilytu u
CIIOCOOBI BHJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUILUIOUAU3ALHUS,
rubpuan3zanus). JmuTeasHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.

MexaHu3mbl (POPMUPOBAHUS OUOJTOTUYECKOTO Pa3HOO00pa3Hsl.

Ponp sBOMIOIMOHHON OuonoruM B pa3padOTKE HAYYHBIX METOAOB
cOoXpaHeHus1 OmopazHooOpaszusi. MUKPOIBOIIONHS M KOIBOJIOLUS Mapa3uTOB U
UX X031eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K AHTHUOMOTHKAM U
criocoObI OOPHOBI C HEM.

JdemoHcTpauumn

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

Tabmuuper 1 cxembl: «MyTanuoHHass U3MEHUYMBOCTHY», «llomymsannonHas
CTpyKTypa Buaa», «CxemMa mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBI>KylIMe Cuibl 3BOJIOLHMM», «ODKOJOTWYECKAsl M30JSIUSA  MOMYJIALHMA
ceBaHCKOM Qopenny, «['eorpaduyeckas U30aA1Usg TUCTBEHHUIIBI CHOUPCKOM U
JMCTBEHHULBI NaypcKoi», «[lomyJiHOHHbBIE BOJHBI YUCIEHHOCTH XHIIHHUKOB
U KepTB», «CxeMa AEUCTBHUS €CTECTBEHHOro oTOopa», «Dopmbl 60pHOBI 3a
CylIeCcTBOBaHUEY, «MHAaycTpuanbHbli MenaHu3M», «KHBblE HCKOMAeMBbIEY,
«ITokpoBHTENBECTBEHHAST OKpacKa >KMBOTHBIX», «llpemynpexnaromas okpacka
KUBOTHBIX»,  «Dusnonornueckue  aganrauum»,  <«lIpucnocobieHHOCTH
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepum Buma», «BBuabl-IBOMHUKNY,
«Ctpyktypa BHOa B mpupoae», «Cmocobbl  BHI000pa3OBaHUs»,
«I"eorpaduueckoe BUJI000pa3oBaHue TPEX BUJIOB JaHABILIEI,
«DKOJIOTUYECKOE BU000pa30BaHNE BUIOB CHHULY, «IlOJUIIIONABI pacTeHUil»,
«KarmycTHo-peneuHblil ruopumy.

OOGopynoBanue: repbOapuu pacTeHUM, KOJUIEKIMA HACEKOMBIX, 4Yyuesa
OTHUI] ¥ 3Bepell ¢ MpuMepaMH Pa3IuYHbIX MPUCIIOCOONICHUN, Yyyena MNTHIl U
3Bepell pa3HbIX BUAOB, repOapuu pacTeHUIl ONM3KUX BUAOB, 00Pa30BaBIINXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTtopnas pabGora «BplsBiIeHHME M3MEHYMBOCTH Yy OCOO€l OZHOTO
BUJIA».



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

JlaGopaTtopnas paGora «CpaBHeHHE BHIOB N0 MOP(OIOTHUIECKOMY
KPUTEPHIOY.

Tema 3. MakpodBosouus 1 e€ pe3yabTarbl

Meroabl u3ydeHuss MakposBoirouuu. [lameoHTomOrnyeckne MeTobl
u3ydeHus: s3Bomrouuu. Ilepexoansie ¢GopMbl M (PUIOTE€HETHUECKHE PSIbI
OpraHU3MOB.

buoreorpaduyeckue metoasl u3yueHus sBostonnn. CpaBHeHue (Jaopsl U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emian. Bunabl-
OHJAEMUKHU U PEJIUKTHI.

OMOpHONOTHYECKHE W CPAaBHUTEIBHO-MOP(POIOTUYECKUE  METOMbI
U3YYEHHUS] HBOJIOLMU. ['€HeTHUeCKHMEe MEXaHW3Mbl HBOJIIOLMM OHTOIEHE3a H
NOSIBJIEHUSI 3BOJIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJOTUYHBIC
opranbl. PyniuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-T€HETHYECKHE,
OMOXMMUYECKHE W  MAaTreMaTHYeCKHE€ METOAbl  HM3YyYEHHs  SBOJIOLIHH.
I'omonorununsie reHpl. COBpeMEHHBIE METOBI MOCTPOCHHS (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUX U HBOJIFOLUSI TEHOMOB.

OOme 3akoHOMEpHOCTH (TpaBujia) HBOMOUMH. [lpunyun cmeHwvl

@yHKYyul. HeobpatumocTh ABOJIIOLIUH. AnanTuBHas panuanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIUU.
JdemoHcTpanun
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. ['ekkeins.
TaOnunel u CXEMBI: «DPuoreHeTHYECKUN pan JIOLIAIH,

«ApxeonTepukc», «3Bepo3yobie smepb», «Creronedansy, «PuHHOMUTHD,
«CemeHHBIE MaNOpPOTHUKWY», «buoreorpaduueckue 30HBI 3eman», «[perid
KOHTUHEHTOB», «PenukThl», «HauanpHble cTaguu 3MOPHOHAIBHOIO PAa3BUTHS
NO3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHbD»,
«PynumeHTb», «ATaBHU3MBDY, «XpPOMOCOMHBIE HAOOpbHl 4YEJIOBEKAa W
mMMIaH3e», «l JaBHble HaIpaBJICHHs 3BOJIOLUN», «OO0IIME 3aKOHOMEPHOCTH
IBOJIFOLIUNY.

O6opynoBaHue: KOJUIEKIHH, TepOapuH, MYJSDKH HCKOIAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PyIUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IlpouncxoxkaeHue U pa3BuTHe sKM3HU Ha 3emJe

Hayunble rUnmore3sl NPOUCXOXKIEHUS XU3HM Ha 3emiie. AOMOreHe3 u
naHcnepmus.  JloHay4yHble — NpEACTaBICHUS O  3apPOXKICHUU  KU3HH
(kpearioHHU3M). ['MIIOTE3a MOCTOSTHHOTO CaMO3apOXKJIECHHUS JKM3HU U €€
onpoBepxkenue onbitaMu  ®O. Pemu, JI. Cpnammannanu, JI.  Ilacrepa.
[IpoucxoxneHne KU3HU U aCTPOOUOIIOTUSl.

OcHOBHBIE ~ 3Tambl ~ HEOpraHudeckol  3Bomonuu.  IlmanerapHas
(reosoruyeckas) HBOJIONHUA. XHMHYECKas SBOJIIOIUSI. AOHMOTEHHBIM CHHTE3
OpraHu4eckux BemecTB U3 Heopranmyeckux. Ombir C. Mumnepa u I'. FOpu.
OOpaszoBanue noaumMepoB u3 MoHomepoB. KoanepaTHas rumoreza A. H.
Omnapuna, runorte3a mnepBuuHoro OyiaboHa JIk. XonjaeitHa, reHeTudeckas
runoteza I'. Ménnepa. Pubo3umbr (T. Yek) u rumoreza «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Ucropust 3emnu m meronpl €€ u3ydeHud. Vckomaemble opraHuyeckue
octatku. ['eoxpoHonorusas u e€ meroApl. OTHOCUTENBbHAasT W aOCOJIOTHAS
reoXpoHoIorus. I'e0XpoHoIornuecKas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauanpHble dTansl opranudeckor sBoonuu. I[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). DBOJIIOLMOHHOE
IIPOUCXOXKIAEHNE BUPYCOB. IIpOMCXOXKIEHME MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOLUHU BBICIINX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactennii. Beixon pacrenuid Ha cymy. [losiBaeHme CHIOpPOBBIX pPacTeHHU H
3aBoeBaHue MMH cymd. CemeHHble pacTeHus. [IpoucxokneHue LIBETKOBBIX
pacTeHuu.

OcHOBHBIE 3Tambl IBOJIOLUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
*KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunoB. IlepBble  XOpaoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMS
no3BOHOYHBIX. [Ipoucxoxaenne ampubuii u pentunuit. [IpoucxoxaeHue
miekonuTarommx ©u nrtul. IlpunHnun kmoueBoro apomopdoza. OcBoeHue
0€CIO3BOHOYHBIMH U I03BOHOYHBIMH KMBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emile MO 3paM U IEPUOJAM: apXeu, MpPOTEPO30W,
Najaeo30i, Me3030M, KaiHOo30M. OOmas XxapakTepUCTHKa KiIUMaTa H
reoJIOrnYecKknx npoueccos. [losBineHne u pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYriieo0pa3oBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIil COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPaHHUS — DKOJIOTMYECKUE KPHU3UCHI pouuioro. [IpuyuHel
U CIEACTBUS MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJOTMYECKHI KpHU3HC,
ero ocobennoctu. [Ipobnema coxpanenus 6nopazHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa oprannueckoro 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. Munnep, I'. IOpu.

Tabnuiet u cxemsl: «Cxema onbita @. Penuy», «Cxema onbita JI. [lacTepa
M0 M3YYEHUIO CaMO3apoxKJeHus xku3Hu», «Cxema ombita C. Mwmwiepa, I
IOpw», «OTansl HEOpraHMYECKON 3BOIOLMMNY, «I €0XpOHOJOrnYeCcKas IKaIay,
«HavanpHple 3Tanbl  OpraHuyeckod HsBomonum», «Cxema oOpa3oBaHHUS
JYKapHoOT MyTéM cuMOHOreHesa», «CucreMa KUBOW mHpuUpoab», «CTpoeHue
BUpyCca», «Apomopdosbl pacteHuit», «Punnopute», «OIHOKIETOUHBIE
BOJIOpoCcHn», «MHOrokieTounsle BoAopocin», «Mxwu», «llamopoTHUKNY,
«l'onoceMenHble pacteHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema
pa3BUTHS JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmuey,
«Kumeunomnonoctueiey», «Ilmockue depBw», «Unenucronorue», «PeIOB,
«3emHoBoAHBIe», «lIpecmbikatomuecs», «Iltuney, «MiuekonuTamume,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuTue XKU3HM B MPOTEPO3OUCKOU
ape», «Pa3BuTme JKH3HM B MAJIEO30MCKOM dpey», «Pa3BuTthe KU3HM B
ME3030MCKON 3pey, «Pa3BuTue *KU3HU B KallHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOTO MUPAy.

O6opynoBanue: TepOapuy PACTCHUN PA3IMYHBIX OTACIIOB, KOJUICKIIUU
HAaCEKOMBIX, BJI@XHBIE MpenapaTbl JKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB,
KOJUIEKI[UM WIJIOKOKMX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Yydena MTHI] H
3BE€ped, KOJUIEKIMM OKAaMEHEJIOCTEH, II0JE3HBIX HCKOMAEMBIX, MYJIKH
OPraHUYECKUX OCTATKOB OPTaHU3MOB.



BupryansHasi J1aboparopHas paGora «MoaenupoBaHUE OIBITOB
Munnepa—tOpu 100 uU3ydeHUI0O AOMOTEHHOTO CHHTE€3a OPraHUYECKHUX
COEIMHEHH B IEPBUYHOMN aTMOchepe».

JlabopaTopHas padora «l3ydyeHne u onmcaHue MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «lI3ydyeHne OCOOEHHOCTEW CTPOEHUS paCTEHUM
Pa3HbBIX OTIEIIOBY.

IIpakTuyeckass  paGora  «l3ydyeHune  ocoOeHHOCTEH  CTpOEHUs
NIO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4ea0BeKa — aHTPOIOIeHe3

Pa3pnenbl v 3aaa4n aHTPONOJAOTMU. METOIbI AHTPOIIOJIOT UH.

CraHOBJIEHUE MTPEACTABICHUI O MPOUCXOXKACHUH YeJIOBEeKa. Penurnosubie
B033peHMsI. COBpEMEHHBIE HAYUHbIE TEOPHUU.

CxoncTtBO 4yenoBeka ¢ KUBOTHBIMH. (CHCTEMaTH4YecKOe IOJIOKEHUE
yesoBeka. CBHUIETENBCTBA CXOACTBA YEJIOBEKA C KUBOTHBIMH: CPAaBHHUTEJIBHO-
Mopdomoruyueckue, AMOPHOTIOTUYECKUE, (bhU3HOTOT0-OMOXMMUYECKHE,
noBeAeHuyeckue. OTIWYUS YEIOBEKa OT JKUBOTHBIX. [IpsamMoxoxnaenue u
KOMIUJIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHON CUCTEMBI.

JBwxkymme  cuibl  ((pakTOpbl) — aHTpOIOTeHe3a:  OHOJOTHYecKHe,
counanbHble. COOTHOLIEHHE OWMOJOTHYECKUX W COLHUANbHBIX (DAaKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIE CTaIUM aHTPONOTeHe3a. PaHHue 4yenoBekooOpa3Hbie 00E3bsHbI
(TPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIME TPEAKH YEIOBEKOOOPA3HBIX

00€3psiH U JIOACH. ABCTpPAJIONUTEKH — ABYHOTME MpEAKH Jiroaei. Yenosek
YMEIBIM, NEPBBIE WU3TOTOBJIEHUS OpyAUN Tpyna. UenoBek NpsAMOXOIAIUN H
NEepBBIA BBIXOA Joned 3a mpeaensl Adpuxu. YenoBek reidaenbOeprckuii —
o0IuMii MpeAoK HEaHAEPTaJIbCKOrO YEJOBEKa M YEJOBEKa pa3yMHOro. YemoBek
HEaHJIEPTaJbCKUM KaK BHUJ JIIOJEW XOJIOJHOTIO KinMara. YenoBek pa3yMHBIN
COBPEMEHHOIO THIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHUHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka U najeoreHOMHKA.

DBOJIIOLMSI COBPEMEHHOTO YesIoBeKa. EcTecTBEHHBI 0TOOp B MOMYJISALUASX
yenoBeka. MyTalmoHHbI nporecc U noaumopusm. [lonmynsuoHHbIe BOJIHHI,
nperid reHoB, MUTpanus 1 «3(pPexT oCHOBATENA» B MOMYJISILUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IlomAaTne 0 pace. bonbimme pacel: eBponeouaHas
(eBpasmiickasi), aBCTpaJio-HErpouiHasl (SKBATOpUalbHAsA), MOHTOJOUIHAS
(a3maTcko-amepHuKaHcKas). Bpems v myTu paccelieHHs 4eloBeKa IO IJIAHETE.
EnuncTtBo  yenoBedeckux pac. HaydHass HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoO0aeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOUIeH Cpeabl.
Brnusane reorpaduueckoit cpembl u apeiidha TEHOB Ha MOPQOJIOTHIO W
(GU3MOIOTHIO YeTOBEKa.

MexauciuIuiMHapHble  MeTOAbl B (M3WYecKor  (OMOIOTHYECKOM)
AHTPOIIOJIOTUU.  OBOJIOUMOHHAS  AHTPOIOJOTMS U MAaJCOAHTPONOJIOTHS
YEJI0BEYECKUX MONMyIAUnid. buoconuansable HCCIEA0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOMIOIUH OMOIOTUYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JdemoHcTpanun

[Toprpetsr: Y. lapsun, JI. JIuku, . 4. Pornacknii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToapl aHTPOINOJOrUW», «l OJIOBHOM MO3T
yenoBeka», «UemoBexkooOpa3Hble 00€3bsiHBI», «CKeJIeT 4YeIoBeKa U CKeleT
HIMMITaH3e», «PyIMMeHTsl U aTaBU3MBD), «/IBMKYIIME CUIIBI aHTPOIIOTEHE3a»,



«OBOJIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAJONHUTEK», «YEIOBEK yMENbI»,
«YenoBek mnpsaMoxonAmuiy, «JleHncoBckun uenoBek» «HeaHnepranbub»,
«KpomanboHLBY, «IIpeaku yenoBekay, «ITalbl 3BOJIOLMH YeToBeKa», «Pacskl
YEJIOBEKA.

OOopynoBaHue: MYJSDKA OKaMEHENOCTeH, MPEAMETOB MaTepHaIbHON
KyJbTypbl TIPEIKOB YeNOBEKa, pernpoaykiuuu (Qororpaguu) KapTUH C
MUGPOTIOTUYECKUMU U OHOJIEHCKUMU CIOKETaMH TMPOMCXOKJIEHHUS 4eOBeKa,
¢dotorpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJEeT YeJIOBeKa,
MOZIENIb 4Yepena 4YeJIOBEKa M 4Yepelna IIMMIAH3€, MOJENb KHUCTH 4YEJIOBEKa U
KHMCTH IMMIIaH3€, MOJIEJIA TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnas padora «/3yuyeHrne OCOOEHHOCTEH CTPOEHHS CKeleTa
YEJI0BEKA, CBA3AHHBIX C NMPAMOXO0XKIACHUEM.

IIpakTuueckass padora «l3yueHue SKOJOTMYECKHX  aJanTaiui
YEJIOBEK.

Tema 6. JDkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKpY Karollei cpeaoi

3apoxxneHne u pasBuTue 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. IloneBbie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJOTUU:
OpUpoAHbIE W JabopaTopHble. MoJenupoBaHHe B 3KOJOTMH. MOHHUTOPUHT
OKpY>Karollel Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00aTbHBIH.

3HAaUYEHHE DSKOJIOTMYECKMX 3HAHUW JUIS 4YEJNOBEeKa. OKOJIOIMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSA3€M YeJOBe4eCTBa ¢ Ipupoaon. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI M KOJIOTHYECKON TPAMOTHOCTH HACEIICHUS.

JdemoHcTpauun

[Toptpetsi: A. I'ymb6onbar, K. @. Pynbe, H. A. CeBeprios, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3gensl sxonoruny, «MeToabl SKoJIoruny, «Cxema
MOHUTOPHUHIA OKPYKAOIIEN CPEIBD).

JlaGoparopnass  pabdora  «/3yuyeHne  METONOB  DKOJIOTMYECKHUX
VCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa oOMTAHUA

Okojoruueckue  (aKTOpbl W 3aKOHOMEPHOCTM  HMX  JICHCTBUS.
Knaccudukanuss skonormueckux (akTopoB: abuoTHueckue, OUOTHUYECKHE,
anTponoreHHsie. OOIIME 3aKOHOMEPHOCTHU ACUCTBUS SKOJIOTHUECKUX (PaKTOPOB.
[IpaBuno wmumuumyma (K. IHnpenrens, . JInbux). TonepaHTHOCTS.
OBpHUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnyeckue (axtopsl. CBeT Kak sKkonorunueckuit ¢akrop. JlelicTtBue
Pa3HBIX YYAaCTKOB COJIHEUHOT'O CIIEKTPA HA OPraHU3Mbl. DKOJOTMYECKHUE TPYIIIIbI
pacTEeHUN U JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHrHajbHas poJib CBETA.
doTtonepuoausm.

TemnepaTtypa kak sKoioruyeckuit ¢akrtop. JledicTBue temmepaTypsl Ha
opranu3Mmsbl. [IoMKHIIOTEpPMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonorumueckuii ¢akrop. IIpucnocobnenus pacteHuin K
noJepxkaHuio BogHOro O6ananca. Knaccudukaius pacTeHH 0 OTHOIICHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOUTaHHs OPraHW3MOB: BOJIHASI, HA36MHO-BO3/1yIIIHAs, [IOYBEHHAs,
[NIyOMHHAs TOJIOYBEHHAs, BHYTpUOpraHusmMeHHas. @OU3NKO-XUMUYECKUE



0COOCHHOCTH cpejl oOuTaHusi opranu3moB. [IpucmocoOsieHus OpraHu3MoB K
YKU3HH B Pa3HBIX CPEIax.

buonornueckue purmsl. BHeniHue n BHyTpeHHHE pUTMBL. CyTOUYHBIE U
roJnyHble pUTMBIL. [IpHcrocoOJIEeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HMU.

XKuznennsie ¢Gopmbl opraHuzMoB. [loHsiTHe 0 >KuU3HEHHON (opme.
XKuznennoie (QopMBl pacTeHUi: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a3pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KU3HH.

buotnueckne  Qaxtopel. Bumgel  OmoTHueckMx — B3aUMOJAEHUCTBUI:
KOHKYPEHITUS, XHUITHUYECTBO, cuMOMo3 u ero Gopmer. [lapasutusm,
KOOMEpaLHnsl, MyTyalIn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3ammopeiictBus (Tommueckue, dopudeckue, padpudeckue).
3HaueHHe OMOTHMYECKUX B3aMMOJECHCTBUN JUIsl CYLECTBOBAHHS OPraHU3MOB B
cpene ooutanus. [[puHINMI KOHKYPEHTHOTO UCKITFOUEHHS.

JdemoHcTpanun

Tabmumpl 1 cxembl: «Okonoruueckue (GaxTopsl», «CBETOBOM CHEKTpPY,
«JKOJOTMYECKHE  TpyHmnbl  SKMUBOTHBIX IO  OTHOLIEHHIO K  CBETY»,
«TemmokpoBHbIE KUBOTHBICY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«DU3M0JIOrMYECKUE aaNTALMK KUBOTHBIX», «Cpeabl 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 pacTeHUN U >KMBOTHBIX, MPUCTIOCOOIEHHBIX K
BIMSIHUIO PA3IUYHBIX HKOJIOTMYECKUX (PAaKTOpPOB, repbapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTCHHM, CBETOIIOOMBBIEC, TEHETIOOUBBIE U
TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  pPACTEHMs, TrepOapum W KOJUIEKIUU
TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMUMBBIX PACTCHH, YyUena MTUIl U
3Bepe, repbapuu pacTeHHi, OTHOCSIIMXCS K Trurpodpurtam, Kcepoduram,
Me30puTaM, KOMHATHbIE€ PACTeHHs] JAaHHBIX TPYMM, KOJUIEKIIMH >XUBOTHBIX,
OoOMTAaKIINX B Pa3HbIX Cpelax, repOapuu U KOJUJIEKIIMH PACTEHUI U )KUBOTHBIX,
o0aaroux YepTaMy MPUCTIOCOOTICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHMA
KU3HH, TepOapuu U KOJUIEKLIUN PACTEHUH U AKUBOTHBIX PA3IUYHBIX KU3HEHHBIX
GopM, KOJJIEKIUH >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX OMOTHYECKUX
B3aUMOJEHCTBUSIX.

JlabopaTopHass padora «BrwisBieHHE MPUCTIOCOONICHHI OpPTraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnass padora «BolsiBneHue MpHUCIOCOOICHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlaGopaTopHass paGora «AHAaTOMHUYECKHE OCOOCHHOCTH pAaCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo010rus BU0B U MOMYJIANMNH

OKOJIOTUYECKHE  XapaKTEepUCTHKW  momyisuuu.  [lomymsimus  kak
ouonornyeckas cucrema. Poiib HEOTHOPOAHOCTH Cpefbl, GU3HMUECKUX OapbepoB
U 0COOEHHOCTEW OHOJIOTMU BUAOB B (OPMHUPOBAHHHM MPOCTPAHCTBEHHOMN
CTPYKTYypbl nomyisiuuid. OCHOBHBIE NOKAa3aTeNW MOIMYJSIUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAsI W I0JOBasi CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUSL.



Okosornyeckass ~ cTpykrypa  nomyssiqud.  OneHka  YUCJIEHHOCTH
nonyiasauuy. JlnHaMuKa MONyJSILUKA U €€ Peryssinus. buoTuyeckuii noTeHIral
nonyiasiuud. MogenupoBanue JuUHaAMUKM —nomyisuuu.  KpuBble  pocta
YUCJIEHHOCTU mnomyiasiuuu. KpuBble BbDKMBaHUA. Perynsiuus 4YHMCIEHHOCTH
HOMYJISIIUNA: POJb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT TIUIOTHOCTH.
DKOJIOTMYECKHE CTpaTeruu BUAOB (r- 1 K-ctpaTerun).

[Tonsitre 00 3xonornyeckoi Hulie Bugaa. Mectoodburanue. MuoromepHas
Mozenb dKonorndeckon Humm [k .M. XardnHcoHa. Pasmepsl dKoJoru4yeckon
HuM. [loTeHnnanpHas U peain30BaHHAs HULIH.

Bun kak cucrema nonyssauuii. Apeansl BUIOB. BUIBI M MX KU3HEHHbBIE
CTpaTeruu. JKOJOTHYECKHE SKBUBAJICHTHI.

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

JdemoHcTpauun

[Toprpet: k. . XaTunHCOH.

Tabmuupl U cXeMbl: «DKOJIOIMYECKUE XAPAKTEPUCTUKU MOIMYJISILIUN,
«IIpocTpancTBEeHHass CTpyKTypa mHomyasiuuu», «Bo3pacTHble nHpaMubl
nonyasiuum», «CKOpPOCTh 3aceleHHs NOBEPXHOCTH 3€MJIM  Pa3IuYHbIMU
opranuzmammn», «Moaeinsb 3konorndeckort Humu /. M. XaTunHcoHay.

O6opynoBanue: repdbapruu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnas padora «llpucmocoOneHust cemMsH pacTeHMHAd K
pacceneHuIo».

Tema 9. Jkos10rus co001MIECTB. IKOJOTHYECKUE CHCTEMBI.

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

DxocucreMa kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIIMOHATbHBIE
OJIOKH OpraHM3MOB B SKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKH
skocucteM. [louBbl M wibpl B 3KocucTeMax. KpyroBopoT BemIECTB M NMOTOK
JHEPrUU B SKOCUCTEME.

OcHOBHBIE  MOKa3aTeNM JKOCUCTEMBI. buoMacca H  HIpPOIYyKLHS.
DKOJIOTrHYeCKHEe MUPAMHIbI YUCEN, OMOMACChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @iykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKueccud. llepBuunbie u
BTOPHYHBIE CYKIIECCHM W HMX HIPUYHHBI. AHTPONOIE€HHBIE BO3JCHCTBUS Ha
cykneccun. KnumakcHoe cooOmectBo. buopasHoobpasue u  monHOTa
KPYTOBOPOTa BEUIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKOCUCTEMbl 03€D U peK. DKOcUcmembl Mopeu
U OKeanog. IKocucmemvl myHop, 1ecos, cmeneu, nyCmvlHbs.

AHTpOIIOT€HHBIE DKOCHCTEMBI. Arposkocucrema. ArponeHos3. Paznuuus
MEX1y aHTPOIOI€HHBIMU U MTPUPOJHBIMHU 3KOCHCTEMAMHM.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTBI ypOoO3KkocucTeM. ['opoackas
dbnopa u ¢dayna. CuHaHTpomm3anus Tropojickoi ¢ayHbl. buomornmueckoe u
XO035IIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmMupoBaHUS OCHOBHBIX B3aUMOJICHCTBUI
OpraHM3MOB B JKOCHCTeMax. Ponb Kackaowoeo 3¢gexkma u 6udos-
20upuxkamopos (Knouesvix 8u008) 6 Qyukyuonuposanuu skocucmem. lleperoc
DHEPrUM W BEIIECTB MEXKIY CMEXKHBIMH HKOCUCTEMAMHU. Y CTOMYHMBOCTH
OpraHU3MOB, TMONYJSALIMA M O3KOCHCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPOIIOTCHHBIX BO3JICHCTBHI.



Mexanuzmor  6030eticmeus  3a2pA3HeHUl  pA3HLIX  MUNOE  Ha
CYOOP2AHUBMEHHOM,  OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX, ~ OCHOBbL  3KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOLEHHO20
8030eticmeusi. MeTo0JIOrMsl MOHUTOPHHIA €CTECTBEHHBIX M AHTPONOTE€HHBIX
KOCUCTEM.

JdemoHcTpanun

IToprper: A. JIx. Tencnu.

Tabmumsr  u cxembl:  «CtpykTypa  OuoneHosa», «DkocucTeMa
HIMPOKOIUCTBEHHOT O Jecay, «2JKkocucrema XBOIHOTO aecay,
«DyHKIMOHANIBHBIE TPYIIBl OPraHU3MOB B 3KocHucTeMme», «Kpyrosopor
BEIIECTB B JKocucremey», «llenu mnurtanus (macrOuiHAas, ACTPUTHAs),
«IKOJIOTHYECKasl MUpamMuia Yucen», «IKOJIOruYecKass nmupaMujia OuomMacchly,
«OQKonoruyeckas nupammuaa sHeprum», «O6pasoBanue Oonota», «llepBuunas
cykueccusi», «BoccraHoBneHue neca mocie mnoxapa», «IKOCHCTEMa 03€pay,
«ArporneHos3», «KpyroBopor BemIECTB M TOTOK 3HEPrUM B arpoLEHO3E»,
«IIpumepsl ypOoOIKOCHUCTEM.

OopynoBaHue: repOapuu pacTEeHUM, KOJUIEKIIMM HACEKOMBIX, Yydela
OTUL U 3BEpel, repOapuu KyJIbTYpHBIX U JUKOPACTYIIUX PACTEHHI, aKBapUyM
KaK MOJIETb Y9KOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucaHue ypoOOo3KOCHCTEMBD.

Jlaboparopnas pabGora «/3ydyeHue pazHooOpa3zusi MEIKHX IOYBEHHBIX
YIEHHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

IKeKypeuss «OKCKypcuss B THUINMYHBIA OuoreoueHo3 (B nayOpaBy,
Oepe3HsiK, eIbHUK, Ha CyXOJ0JbHBIN WM TOWMEHHBIH JyT, 03ep0o, 60JI0TO)».

IKCKypeust «IKCKypcHsi B arpo’KOCcUCTeMY (Ha MOJIE WU B TEIUIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucreMa

buocdepa — obmeruranerapuas o0oouka 3eMiu, TA€ CYIIECTBYET WA
CyILIECTBOBaJIa >XKM3Hb. Pa3BuTme mpenactaBieHuii o Ouocdepe B Tpyaax O.
3rocca. Yuenue B. U. Bepuaackoro o omochepe. Obnactu Ouochepsr u eé
coctaB. JKuBoe BelecTBo 0nochepsl u ero GyHKIHH.

3aKOHOMEPHOCTH CylecTBoBaHMus Ouochepsl. OcobeHnoctu Ouochepb
KaKk TJIOOQJIBHOUW DKOCHCTeMBbl. J[nHamMuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMUYECKHE ULHUKIBI (yIjiepoja, a3oTa).
PurmuanoCTh siBEHU# B Onocdepe.

3oHansHOCTh Ouochepnl. [lonsitne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYyH/pa, XBOWHBIE JIeca, CMEUIAaHHbIE W IIMPOKOJIUCTBEHHBIE Jieca, CTENH,
CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeCca, BBICOKOropbs. Kiumar, pacTuTenbHbIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa W (QyHKUMS SJKHBBIX CHCTEM, OLIEHKa HX PeCcypCHOTro
NMOTEeHIMaIa U OMocPepHBIX PYHKITUH.

JdemoHcTpanuun

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

TaOmuis! u cxemsl: «I'eocdepnl 3eman», «KpyroBopoT a3oTta B MpUpPOIE»,
«KpyroBopot yriepona B npupoae», «KpyroBopor Kuciopoaa B MNPUPOIE»,
«KpyroBopot BoabI B mpupojie», «OCHOBHbIE OMOMBI cyln», «KnuMarnyeckue
rnosica 3emany, «Tynnapay, «Tatiray, «CMenIaHHbBIN JIECY,
«InpOKOIMCTBEHHBIN JIECY, «Crenby, «CaBaHHay, «ITycTeIHA,
«Tpornnueckunt necy.

OO6opynoBanue: repObapur pacTEHUW pa3HbIX OMOMOB, KOJUJIEKIIMU
KUBOTHBIX.



Tema 11. HestoBek M OKpyxka0OLIAs cpeaa

DKOJIOTHYECKHE KpPU3HMCHI M WX NPUYHHBI. Bo3jaelicTBue denoBeka Ha
ouochepy. 3arpsizHeHHe BO3AyITHOW cpenbl. OxpaHa BO3myxa. 3arps3HEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienwe mnousbel. OxpaHa
NIOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpPOIIOTEHHOE BO3JCHUCTBUE HA PACTUTEIBHBIM WM JKUBOTHBIM MMUD.
OxpaHa pacTUTENBHOTO MU XUBOTHOTO MHpa. OCHOBHBIE MPHUHIMIIBI OXPaHBI
npuponbl. Kpacueie kuuru. Oco0o oxpaHseMble NPUPOAHBIE TEPPUTOPHH
(OOIIT). borannueckue cajibl ¥ 300JI0TUYECKUE TAPKHU.

OcCHOBHbIE TPUHLUIBI YCTOWYMUBOTO PA3BUTHS YEIOBEUYECTBA U MPUPOIDIL.
PaunoHanesHOE  NPUPOJONOJB30BAHME W COXpaHEHUE  OHOJIOTrMYECKOTO
pazHooOpasus 3emiau. OOIME 3aKOHOMEPHOCTH TIOOATBHBIX AKOJIOTHYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3UCAa M €ro  BEpOSTHBIC
NOCJIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHHIA Ppa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoieccoB. Cucmemmuble UCCIE008AHUSL nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOocobHot  dnepeemuke.  buonocuueckoe  paznoobpaszue u
ouopecypcol. Hayuonanvuvle ungopmayuonusvle cucmemvl, obecneuusaioujue
oocmyn K uH@opmayuu no COCMOAHUIO OMOENbHLIX U008 U IKOCUCHEM.
OcHosbl  9KOpeabunumayuu  Kocucmem U  cnocobos  OopvObLI ¢
ouonospescoenuamu. Pekoncmpykyusi MOpCKUX u HA3eMHbIX SKOCUCHIEM.

JdemoHcTpanun

Tabmuubt W cxeMbl: «3arpsisHEHHE aTMochepbl», «3arpsi3HEeHue
runpocepsr», «3arpssHeHre mouBb, «l[lapHukKoBBIE >PdexT», «Ocobo
OXpaHsieMble PUPOTHBIE TEPPUTOPHUI», «MOAETHN YIPABIIEMOTO MUPAY.
Ob6opynoBanue: ¢Gortorpaguu OXpaHsIEMbIX PACTEHUN U KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuun, 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 peE3yJbTaTaM OCBOCHUS
0OyJaronMMucss MPOTPaMM CPETHEro oO0Imero oOpa3oBaHWS: JTUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOTPAMMbI IO
OMOJIOTHY BBIICIICHBI CIICTYIONINE COCTABIISIONINE: OCO3HAHUE 00YJarONUMUCS
POCCHICKOM TpaXAAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOATEJIbHOCTH M CaMOOIIPEIEIICHHIO, Haluuyue Momueayuu K OOyYEHHUIO
OHOJI0TUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX yOESKIECHUN JTUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAMIUN  Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  OOYYArOIIMXCS
PYKOBOJICTBOBaThCA B CBOEH  JEATENBHOCTH  I[€HHOCTHO-CMBICIIOBBIMU
yCTAaHOBKAaMH, TPHUCYIIUMU CUCTEME OHMOJIOTHYECKOTO OOpa30BaHUS, HAIUdUe
npasoco3Hanus SKOJOTHYECKON KYJIbTYpbl, CHOCOOHOCMU CMAsums LEId WU
CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE  pE3yJbTaThl OCBOCHHS MPOrpaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B E€IUHCTBE YYEOHOM UM BOCIHUTATENBHON JEATEIbHOCTU B
COOTBETCTBHUM C  TPAAULUMUOHHBIMU POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, MPHUHSTHIMU B
o0lllecTBE MpaBWIaMUd U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAaHUs, CAaMOBOCIHUTAHUSI W CaMOpPa3BUTHUS, pPAa3BUTUSI BHYTPEHHEU
MO3UIIMU JTUYHOCTH, MATPUOTHU3MA W YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY,
YEJIOBEKY TPYyJa U CTApIIEMYy IOKOJEHHUIO, B3AMMHOI'O YBAXKEHUS, OEPEKHOTO
OTHOIIIEHUSI K KyJIbTypPHOMY HACJIEIHWI0 U TPAJULUSIM MHOTOHAIIMOHAIBLHOIO
Hapozaa Poccutickon @enepanuu, NpUpoae U OKPYKAIOLIEH Cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYarOIIUXCs
PYKOBOJICTBOBAaTBhCSl COPMUPOBAHHOM BHYTPEHHEH MO3HMLMEN JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIMX TPAJULIHMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JIEITEJIbHOCTH B TMPOLIECCEe
peanu3aluu OCHOBHBIX HAIpPAaBICHUI BOCHUTATEIBLHOM AESTEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKITAHCKOW  TO3WIUUA  OOYYAloOmerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUMCKOTr0 OOIIEeCTBa;

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

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEILHOCTA MpPHU CO3JaHUU
Y4E€OHBIX MTPOEKTOB, PEUIEHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH
OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIMI0 MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JICHUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIFOCH C pa3HBIMHU yOKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COIIMAJTILHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIINOJHEHHUS
y4eOHbIX, MO3HABATEJbHBIX W MCCIEI0BATEIbCKUX 3aJa4, YBaXUTEIbHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB NpH OOCYXJIEHUU CIIOPHBIX BOIMPOCOB
OHMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHICKON rpa)X JaHCKOU WJIEHTUYHOCTH,
NaTPUOTH3Ma, YBAKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH NEPEN]
Ponnuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM f3BIK M KYJBTYpY,
IIPOIIIJIOE ¥ HACTOSALIEE MHOIOHAMOHAIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 W MaMATHUKaM
OpUPOABI, JOCTHKEHHSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPyAe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKHMX YYEHBIX B CTAHOBIICHHE U
pa3BuTHE OHOJOTHM, MOHUMAHUS 3HAYEHHs] OWOJIOTMM B TO3HAHWU 3aKOHOB
IPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIYXE€HHUIO M 3amurte OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy yILErO;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJHUTENSAM, CO3[JAaHUI0O CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaponoB Poccun;

4) 3¢TETHYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAQ, OOILECTBEHHBIX OTHOLIEHU;

NOHMMAaHUE HMOLMOHAJIBHOTO BO3JAEHCTBUS JKUBOW MPUPOIABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAQ)KEHHUIO B Pa3HbIX BHUJAX HUCKYCCTBA, CTPEMJICHHE
IPOSBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHHUA KYJIbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHs:

NMOHVUMAaHUE W peaju3amus 3I0pOBOTO M 0Oe30macHoro obpasza KU3HU
(3m0poBOE  MHTaHWE, COONIOJICHWE THUTMEHUYECKHX TPaBHI U HOPM,
cOamaHCHUPOBAHHBIA PEXUM 3aHATUA M OTIbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHUE LEHHOCTU IMPaBUJ WHIMBHIYAIbHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CHUTYyalMsX, YTPOXAIOLIUX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HaHUE  TMOCJIEACTBUA M  HEOPUATHUS  BPEOHBIX  [PUBBIYEK
(ynmoTtpeOieHus alKoroisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJOTMYECKOM M COLUUAIBHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHULUAPOBATH, MJIaHUPOBATh u
CaMOCTOATEJIBHO BBINOJIHATH TAKYIO J€ATEIbHOCTD;



UHTEpEC K pa3nuyHbiM cdepamM NpoPecCHOHATBHON AEITeIbHOCTH,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD Oyyiiel mpodeccuu 1 pealn30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IK0JIOrn4e€CKOro BOCIMTAHMS

HKOJIOTUYECKHU IIeTIeCO00pa3HOe OTHOILICHHE K MPHUPOJAE KaK HMCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS;

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

OCO3HaHUE TI00aTBHOIO XapaKTepa SKOJIOTHUYEeCKUX MpoOiieM U MmyTeil ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpPHOOpETaeMble NPU HU3YyYEHWH OHOJOTHU
3HAHUSA W YMEHUS NpPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOEHUE TMpPaBWJI TMOBEAECHHUS B IPHUPOJE,
HaIPaBJICHHBIX Ha COXPaHEHHWE PAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsr);

AKTUBHOE HENPUATHE JCUCTBUW, MPUHOCAIIUX BPEH OKPYKAIOLIEH
IPUPOJTHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKHE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUHN U MIPEJOTBpAIIaTh UX;

HaJU4YuE€ Pa3BUTOIO HKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEITEIBHOCTH HKOJOTHMUYECKON HAMpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCA UMHU B IMO3HABATEIIbHOM, KOMMYHHKATUBHON U COLIMATBHOMN
NpaKkTHUKe, TOTOBHOCTHM K Y4YacTHIO B TMPAKTUYECKOH JEATEIbHOCTU
HKOJIOTMUECKOMN HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOUN MPAKTUKHU, OCHOBAHHOTO Ha JTUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOErO MECTa B MOJIMKYJIBTYPHOM
MUpE;

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

NMOHUMaHUE CHeruUKN OWOJIOTMH KaK HayKh, OCO3HAHHUS €€ poid B
dbopMHUPOBAHNN PANMOHATFHOTO HAYYHOTO MBINUICHUS, CO3aHUH 11€JI0OCTHOTO
IpeCTaBIeHUs 00 OKPYXaroIleM MUpPE Kak O €JUHCTBE MPHUPOJbI, YEIOBEKa U
oOmecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M pEelIeHUH MpodieM
COXpaHEHUs IPUPOJHOrO PaBHOBECHS;

yOEeXAEHHOCTh B 3HAUMMOCTH OUOJIOTHUH JJIsI COBPEMEHHOM IIMBUIIN3ALINHY:
o0ecrie4eHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOIEMBI  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeH BHIXOAA U3 TI00aTbHBIX KOJOTHUECKHUX MPoOIeM
u olecrieyeHHus Tmepexofa K YCTOWYMBOMY pPAa3BUTHUIO, paIlOHATIHLHOMY
UCIIOJIb30BaHUIO MPUPOJHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHM OHMOJIOTMYECKUX 3HAHUM B LEAX
MOBBIIIEHUST OOIIEeH KyJbTYphl, €CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIHMOHAJIBHOW  TPAMOTHOCTH  OOydYaroImxcs,
dbopMupyemMoii py 3ydeHUU OMOJIOTHH;

NOHMMAHWE  CYIIHOCTH  METOJOB  TMO3HAHWS, HCIHOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMble 3HAHUS IS



aHalln3a U OOBSICHEHUS SIBJICHUI OKPY>KAIOLIETO MHUpA M MPOUCXOSAIINX B HEM
U3MEHEHUH, yMEHHE JeNaTh 00OCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE HAYYHBIX
(akTOB ¥ UMEIOIINXCSI TAHHBIX C LIEIbI0 OTYyYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOATEIHHO UCIOIB30BaTh OMOIOTHMYECKUE 3HAHUS IS
pelieHus npobyieM B PeabHbIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHUE IIEHHOCTU HAYYHOU JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IMPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHAWBUYABHO U B TPYIIIIE;

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

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaTbl  OCBOEHUS ~ y4eOHOro  mIpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE 171 (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJarommxcst  MEXIUCIUIUTMHAPHBIE  (MEXIPEAMETHBIE)  OOIIeHAYYHBIC
MOHATHS, OTPAKAIOIINUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpPA W CHEIUDUKY
METOJ0OB TIO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, SBJIICHHE, MPOIECC, CUCTEMA, HAyYHBIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHWE, HaOIIOJICHHE, W3MEpEHHE,
DKCIEPUMEHT U JIpyrHe); yHUBEpCAJIbHBICE  y4eOHBIE  JICUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHUBHBIC, pETYJSATUBHBIC), OOECIICUYNBAIOIINE
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH M COLMAILHON KOMITETEHIIUU
00y4Jarommxcs;  CIIOCOOHOCTh  OOYYarOIIUXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIE ICUCTBUS B O3HABATEIHHON U COLIMATIBLHOMN MPAKTHUKE.

B pesynapraTte wu3ydeHuss OWONOTMM Ha YPOBHE CpeaHEro OOIIero
oOpazoBanust y oOydaromierocss OyayT c(opMuUpOBaHBl MO3HABATEIHHBIC
yHUBEpCAJIbHBIC Y4YeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC
y4deOHbIE JCUCTBUS, PETYJSITUBHBIE YHUBEpPCAIbHbIC Y4ueOHBIC JIEHCTBHSI,
COBMECTHas! AESTEIbHOCTb.

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIEero
00pa30BaHUsl TOKHBI OTPAKATh:

OBjiaieHnie  YHHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvYecKue aecTBUsI:

CaMOCTOATENbHO  (OpMyIHpOBaTH U  aKTyaIM3UPOBATh  MPoOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHHUU MPUEMBI JIOTMYECKOTO MBIILUICHHS
(aHmanmu3a, CWHTE3a, CpaBHEHWs, KiaccuuUKaImu, 000OIIeHHs), paCcKphIBATh
CMBICIT OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIIMBATh CBSI3U C IPYTUMU MOHSATUSIMHU);

ONpEeNeNATh 1LIeJI JEATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU UX
JOCTUKEHHUSA, COOTHOCUTHb PE3yJbTaThl JEATEIbHOCTA C IOCTaBJICHHBIMU
LEJISIMU,

UCIIOJIb30BaTh OWMOJOTUYECKUE TIOHATUS IS OOBsICHEHUS (HaKTOB U
SIBJICHUU KUBOU IPUPOJBI,

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



OPUMEHATh  CXEMHO-MOJENbHBIE  CpeACTBa  JUIsl  MPEACTaBICHUS
CYILECTBEHHBIX CBSI3€H M OTHOILIEHHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMH Pa3HOTO pPOJA, BBIABIECHHBIX B  Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH pEUICHHs TPOOJIEMbI C YUETOM aHAIN3a UMEIOUTNXCS
MaTepualbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LIEJSM, OLIEHUBATh PUCKH MOCIEICTBUN NEATEIbHOCTH;

KOOPAMHUPOBATh W BBINOJHATH pPAaOOTy B YCIOBUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a3oBble HcCIeN0BaTEIbLCKHE 1eHCTBUS:

BJaJeTh  HAaBBIKAMU  y4eOHO-MCCIIEIOBATENIbCKOM W MPOEKTHOMN
NeSTebHOCTH, HaBBIKAMH  pa3pelieHusi MnpodjeM, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHHS MPAKTHUECKUX
3aJ1a4, MPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

UCTIOJIb30BaTh PA3IUYHBIC BHJIBI JIEATEIHHOCTH MO TMOJYYSHHIO HOBOTO
3HAaHUA, €r0 HMHTEpHpeTaly, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B y4eOHBIX
CUTYalUsAX, B TOM YHUCIIE MPHU CO3JaHNH YUEOHBIX U COIUANBHBIX TPOEKTOB;

¢opMupoBaTh  HAyuyHBIi TN  MBINUICHHUS,  BIAJAETh  HAyYHOH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METOJIaMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JEeSITeIbHOCTU U )KU3HEHHBIX CUTYalIHsX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTBI IJs JI0Ka3aTeabCTBa
CBOMX YTBEpXKJICHHUH, 337aBaTh MapaMeTPhl U KPUTEPUN PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIEHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH IEJICHAIIPABICHHBIN MOUCK MEPeHoca CPEeACTB U Coco00B
JeUCTBHS B MPO(PECCUOHANBHYIO CPELLY;

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

yMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIE HJI€U, IPEjIaraTh OpUTHHAIbHBIC TTOIXO0/bI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

3) padora ¢ uHpoOpManHen:

OPUEHTHPOBAThCS B PA3NIMYHBIX HCTOYHMKAX HHopMamuu (TEKCTe
y4eOHOro mocoOus, Hay4HO-TIONMYJSPHOM JHUTEepaType, OMOIOTHUECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHere),
aHAJIM3UPOBaTh WH(GOPMALIMIO DPA3IUYHBIX BHUIOB U (OpPM MpeAcTaBICHUS,
KPUTHUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GbopMyIHUpPOBATh 3aMPOCHl U MPUMEHATH Pa3INYHbIE METOABI IPU MOUCKE U
orbope Owmonormdyeckoil wHOOpPMAIMK, HEOOXOMUMON JUIsl  BBITIOJHEHUS
y4eOHBIX 3a/1a4;

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



CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHUMAJIbHYIO (OpMy TpeACTaBICHUS
ounonornyeckoit wHboOpMaru (cXeMmbl, TpaduKu, AHArpaMMBbI, TaOIUIIBI,
PUCYHKU U APYTOE);

UCIIOJI30BaTh HAYYHBIM $S3bIK B KayecTBE CpeICTBa Opu padore ¢
Oouonornyeckoil uHpOpMalLMeN: TPUMEHATh XUMHYECKHE, (PU3NYECKHE U
MaTeMaTHUYeCKue 3HAKU M CUMBOJIBI, (popMyIibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M NPEO0Opa3oBbIBaTh  3HAKOBO-CUMBOJMYECKUE  CPENCTBA
HaIJIAIHOCTH;

BJaJeTh  HaBBIKAMHU  pAcClO3HABAaHUS U 3alIUTHl  WH(OpMALUH,
MH(OPMAIMOHHON 0€30MaCHOCTH JINYHOCTH.

OgByageHne yHMBepPCaIbHBIMH KOMMYHUKATUBHBIMU JAeHCTBUSIMH:

1) oO1enue:

OCYIIECTBIISITh KOMMYHHUKallMM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHUHM IO CYIIECTBY OOCYKIA€MOl TEMBI
(yMeHHE 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHU MPEAJIaraeMoi 3aJa4i, yYUThIBATh UHTEPECHI U COIIACOBAHHOCTD
NO3ULUN JPYTUX YYACTHUKOB AUAJIOrA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOILIECHHS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHHUKHOBEHUS KOH(JIMKTHBIX CUTYALH,
YMETh CMATYaTh KOH(IIMKTHI U BECTH MTEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEpEeHUsl JApYIHX JIOJEH, MNpPOSABIATH YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme popmMyarpoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHasA 1esiITeJIbHOCTD:

NOHMMAaTh ¥ MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJHOW U
WHAMBHUIYyAJIbHOM paboOThl MpU  pEUmIeHUH OWOJIOTUYECKOW  MpoOIeMsbl,
000CHOBBIBaTh HEO0OX0IUMOCTh PUMEHEHUS IPyIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PELICHUH YUEOHOM 3a/1a4u;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIHX
MHTEPECOB U BO3MOYKHOCTEMN Ka)J0r0 YjeHa KOJUIEKTHBA;

OpPUHUMAaTh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACUCTBUA MO €€ NOCTHXKEHUIO: COCTABIIITH IUIAH JCHUCTBHU,
pacupenensaTe poiad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3YJIbTAThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJla M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

Ogy1aleHHe YHHBEPCAIbHBIMH PeryJsTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCTIOJIb30BaTh OMOJOTHYECKHE 3HAHUS ISl BBISBICHUA MNPOOIEM U HUX
pEIIeHNUs B KU3HEHHBIX U YU€OHBIX CUTYAIHUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU LEJIEBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAX 10 OTHOLIEHUIO K XKUBOM MPUPOJE,
CBOEMY 370POBBIO U 3/I0POBbIO OKPYIKAOIINX;



CaMOCTOSITEJIbHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JIESTEIBHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIE 3a/Jaydl B
00pa30BaTEIbHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEHIEHUs NOpoOieMbl € y4ETOM
UMEIOIIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIOYTECHU;

JaBATh OLICHKY HOBBIM CHUTYallHsIM;

paclIMpATh  paMKM ~ y4eOHOro IpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

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

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (DOPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUIMH B
pasHbIX 00JacTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM OOPAa30BATENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIENISM;

BJaJIeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpPLIAEMBIX JCMCTBHM M MBICIUTENBHBIX NPOLECCOB, UX PE3YJNbTAaTOB U
OCHOBaHUH, UCIIONB30BaTh MPUEMBI pedIECKCUU ISl OLICHKH CUTYallud, BBIOOpa
BEPHOI'O PEILLIECHHUS;

YMEThb OLEHUBATh PUCKH M CBOEBPEMEHHO INPUHMMATh PEIICHUSA IO HX
CHIKEHHIO;

IIPUHMMATh MOTHMBBI M apryMEHTBI IPYTMX IIPU aHAIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE Ce0A M APYTrUX:

IPUHUMATh Ce0sl, IOHUMAasl CBOU HEJJOCTATKHU U IOCTOMHCTBA;

IIPUHMMATh MOTHMBBI M apryMEHTBI IAPYTMX IIPU aHAIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MMO3ULIUU JPYrOro 4eJ0BeEKa.

INPEJMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3yabTaThl OCBOEHHUS COJEPKaHMUS Y4eOHOro IpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOECIeUYeHHE
npopuiabHOro 00ydeHuss oOydyaromuxcs Ouonorur. OHM — BKIIOYAIOT:
cnenuduyueckue A1 OUOJIOTUU HAayYHbIE 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUM
0 OCBOEHHUIO, HHTEPHpPETallMd U M[peoOpa3oBaHUIO 3HAHUM, BUJBI
NESTENBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUHN M UX MPUMEHEHHIO B Pa3IMUHbIX
y4eOHBbIX, a TaKXe B peaJbHBbIX JKU3HEHHbIX curyanusx. lIpeameTrHbie
pe3yabTaThl MPEACTABICHBI IO TOJIaM U3yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSA yueOHOro mpenmera «buonorus» B
10 knacce nOMKHBI OTPAKATH:

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

BJIQJICHUE CHUCTEMOM OHOJOTMYECKUX 3HaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraoye OUOJIOTUYECKHEe TEPMUHBI M TOHATUS (KHU3Hb, KIIETKA,



OpraHusM, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIPOU3BEACHHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerounas teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopus HacnenctseHHoct T. Moprana), yuenus (H. . BaBunosa — o neHrpax
MHOTrooOpa3usi M  MPOMCXOXKIECHHSI  KYJbTYpPHBIX  pAacTE€HUM), 3aKOHBI
(emmHOOOpa3Hsi MOTOMKOB MEPBOTO MOKOJICHNUS, PACIICTIIICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus [. Menzaens, TrOMOJOTMYECKUX PSAIOB B
HAaCJIEICTBCHHOU U3MEHUYHBOCTH H. n. Baswuiiona), IIPUHLIATIBI
(KOMILJIEMEHTapPHOCTH )

BJIAJICHUE OCHOBHBIMU METOJIAMH HAy4YHOI'O IMO3HAHMSI, UCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMMCaHUE, WU3MEpPEHUE,
HaO0II0/IEHNE, SKCIEPUMEHT);

YMEHUE BBIJEISATH CYIIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOYHBIX U MHOI'OKJIETOYHBIX OPraHMU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHHI, KMBOTHBIX M YEJIOBEKA, CTPOCHHSI OPraHOB U
CUCTEM  OpraHOB  pAacCT€HHUW,  HKUBOTHBIX,  YEJOBEKa,  IPOLIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUIMX B OpPraHU3Max pacTEHUM, KUBOTHBIX H
YeJIOBeKa, OMOJIOTMYECKHX TIPOIECCOB: OOMEHa BemieCTB (MeTadoIm3M),
NpEeBpaIIeHNUs] YHEPIHH, OpPOXKEHUs, aBTOTPOPHOTO M TeTepOTPO(HOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MeEil03a, raMeToreHesa,
IMOpHOreHe3a, NOCT3MOPHOHAIBHOTO pa3BUTHS, pa3MHOXEHUS,
VWHIUBUIYAJIBHOIO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEHCTBUS T'€HOB,
reTepO3HCca, NUCKYCCTBEHHOIO0 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3H MEXIY OpraHOMJIAaMH KJIETKH U HX
GYHKIUSAME, CTPOSHUEM KIETOK Pa3HBIX TKAaHEW M WX (YHKIHUSIMH, MEXKTY
OpraHaMy M CHCTEMaMH OpPraHOB Yy pPAaCT€HUMW, >KMBOTHBIX WM YEJIOBEKA U MX
GYHKIUSAME, MEXIY CHUCTEMaMH OPraHOB M WX (DYHKITUSMHU, MEXIY dTaraMu
OoOMEHa BEIIEeCTB, H3TalaMH KJIETOYHOIO LHKJIA M JKU3HEHHBIX LHKIIOB
OpPraHU3MOB, ATallaMU AMOPUOHATIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakTopamu cpesibl OOUTAHNUS;

YMEHHUE BBISIBISATh OTJIWYUTEIbHbBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHHU, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHI0O M CHUMBOJIMKY JUISl JOKa3aTeabCTBAa POJCTBA OPraHW3MOB
pPa3HBIX CUCTEMATUYECKUX TPYII;

yMEHHE pellatb OWOJOTHYECKHE 3a7aud, BBISIBISATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY HMCCIEIyEMBbIMH OMOJOTMYECKHMH IMPOLIECCAMHU U
SIBJICHUSIMM, JIeJlaThb BBIBOJBI W TPOTHO3bI HA OCHOBAHUMU IOJYYEHHBIX
pe3ybTaTOB;

YMEHHE BBINIOJIHATH JTAOOPATOpHbBIE U MPAKTUUYECKHE padOThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPITH HUX HKCIEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIHpysl LEdb WCCIENOBaHUS, aHAIU3HPOBATH IMOIYYCHHBIE
pe3yJbTaThl U JeNaTh BEIBOJIbI;

YMEHHE y4acTBOBATh B YUYEOHO-HCCIIEIOBATEILCKON paboTe Mo OMOI0THH,
HKOJIOTMM U MEIULMHE, IPOBOAMMON Ha 0a3e IIKOJbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH IOJYYEHHBIE  PE3yJbTaThl HA  YYEHUUYECKHX
KOH(pEPEeHIIUSAX;

YMEHHUE OLEHUBATh ITUYECKUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUI B
o0nmacTd  OMOJOTMM M MEIMUMHBI  (KJIOHUPOBAHHME, HMCKYCCTBEHHOE



OIUIOAOTBOPEHUE, HAMPABIEHHOE U3MEHEHNE T€HOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BBIOOp Oyayiien nmpodeccuoHaIbHOU
NEeITENLHOCTH B oOmactd  OWojoruM, MEIWIIUHBI, OHOTEXHOJOTHWH,
BETEPUHAPHUH, CEIbCKOTO XO3SICTBA, MUIIEBOW MPOMBINIIICHHOCTH, YTIyOIsITh
NIO3HABATEJbHbIII ~ WHTEPEC, HAIpaBJICHHBII HAa  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpoAOKEHNE OHOIOrHYecKOro o0pa3oBaHuUs
B OpraHM3aIHsIX CpeIHEro MpoheCCHOHAIBLHOTO U BBICIIEr0 00pa30BaHMUs.

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

chOpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OWUOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHWU 3aKOHOB IPHUPOJBI M PEHIEHUH 3KOJOTMYECKHX
npoOsieM 4YenoBeYecTBa, a TakkKe B PEIICHUH BOIMPOCOB PAIMOHAIHLHOTO
OPUPOJIOTIONB30BaHUS, U B (POPMHUPOBAHMUM LIEHHOCTHOTO OTHOILICHUS K
puUpojie, 0OIIECTBY, YETOBEKY, O BKJIAJEC POCCUUCKUX U 3apPyOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJETh CHUCTEMON OHOJOTHYECKHX 3HAHMH, KOTOpas BKIIOYAET
ompeseNieHUus] U TOHHMMaHUE CYIIHOCTH OCHOBOIOJATAIOIIUX OMOJIOTHYECKHUX
TEPMHUHOB U TOHATUHN (BUA, SKOCHCTeMa, buocdepa), OMOIOrHUecKUe TEOPUU
(aBomrounoHHas Tteopuss Y. JlapBHHA, CHUHTETHYECKas TEOPHsl 3BOJIOLMH),
yuenust (A. H. CeBepuoBa — O HyTAX M HampaBIeHHSIX 3Boiouunu, B.H.
Bepuanckoro — o 6uocdepe), 3akonsl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasieBoro cxoactsa K. M. bapa), npaBuna (MuUHUMyMa
1O. JIubuxa, 3KOIIOTMYECKON MUpaMHIbl SHEPTUH), TUIOTE3bI (TUIOTE3a «MHpa
PHK» V. I'mnGepTa);

YyMEHUE  BIAJETh OCHOBHBIMH  METOJaMU  HAy4YHOI'O  IIO3HAHMS,
UCTIONb3YEMBIMA B OHMOJOTHYECKHX HCCIEIOBAaHUSAX JKHUBBIX OOBEKTOB U
HKOCUCTEM (OMHCaHUE, U3MEPEHUE, HAOIIOJIEHHE, SKCIEPUMEHT), CIocoO0aMu
BBISIBJICHUS U OLICHKU aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPHU3HAKH: BHJIOB, OHOIEOLIEHO30B,
KOCHCTEM U Omocdeprl, CTaOMIU3UPYIOIIETO0, ABMKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOTO U CUMITaTPUYECKOTrO
BUJ000pa30BaHusl, BIMSHHUS JIBIKYIIUX CHUJ DBOJIOUMH Ha TeHO(OHT
NOMYJISILUU, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpeie OOMTaHus, YepeI0BaHUS
HaIpaBJICHUI 3BOJIIOLIMM, KPYroBOpOTa BEUIECTB M IIOTOKA DJHEPruu B
IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXAY NPOLECCAMU 3BOJIIOIHH,
JBIDKYIIMMH CHUJIAMU aHTPOINOTr€HEe3a, KOMIIOHEHTAMHU PA3JIMYHbBIX SKOCUCTEM U
IPUCTIOCOOICHUAMHU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMYUTENIbHBIE INPU3HAKM  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUAOB K Cpejie OOUTaHMsI, a0MOTUYECKUX U OMOTHUYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpPraHU3MOB B COOOLIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHNUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHI0O M CHUMBOJIMKY JUISl JOKa3aTeabCTBAa POJCTBA OPraHMW3MOB
pPa3HBIX CHUCTEMATHYECKUMX TpyNN, B3aWUMOCBSI3W OPraHW3MOB U  CpPEIbl
oOuTaHMUs, €IUHCTBA YEJIOBEUECKHUX pac, HEOOXOAUMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIIOBUS COCYLIECTBOBAHUS IPHUPOABI U
YeJI0BEYECTBA;



yMEHHE pelmaTh OHOJOTMYECKHE 3aladyd, BBIBISATH MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY HCCIEAYEeMBbIMH OMOJOTMYECKUMHU MPOIECCaMU U
SABIICHUSIMHU, [IeNaTh BBIBOJBI W TMPOTHO3bI HA OCHOBAHHM MOJyYEHHBIX
pE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JTAOOPATOpHbBIE U MPAKTUUYECKHE padOThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U 1TaO0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX HKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIHpysl LEdb WCCIENOBaHUS, aHAIU3HPOBATH IMOIYUYCHHBIC
pE3yJIbTaThI U JAENaTh BBIBOIBL;

YMEHHE y4acTBOBATh B YUYEOHO-HCCIIEIOBATEILCKON paboTe Mo OMOoioruu,
HKOJIOTUH M METUIIMHE, TPOBOAUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh IOJYYCHHbIE PE3yNbTaThl HAa  YYCHHUYECKUX
KOH(pEPEeHIIUSAX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPUU O TPOUCXONKICHUH KU3HH,
YelioBeKa M 4YEJIOBEYECKHMX pac, O NpUYMHAX, IMOCIEICTBUAX U CHocobax
peaoTBpaleHHs I100aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayiiel mpodeccuoHaIbHON
JESTeIbHOCTY B 00JMAacTH  OHOJOTHH, 3KOJOTHUH, MPHUPOAONOIB30BaHUS,
MEJMIIUHBI, ONOTEXHOJIOTHUH, ICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA,
OUIIEBOM  MPOMBIIICHHOCTH,  yIrAayOnsITh  TNO3HAaBaTeNbHBIM  MHTEpEC,
HaNpaBlIEeHHBI Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOLIEH mpodeccun u
NPOAODKEHHE OHOJIOrMYecKoro oOpa3oBaHUs B OpraHU3AlMSIX CPETHETO
po(heCCHOHATIBFHOTO U BhICIIEr0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne HauMeHnoBauue KoaundecTBO yacoB
DJIeKTPOHHBIE (HH(pPOBbIE)
n/ pa3/ie/ioB U TeM Konrposbnbie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n MPOrpaMMsbI padoThI padoTbI
1 buoiorus kak Hayka 1
) 2KuBbie cucTeMbl U UX 5
U3y4yeHue
3 buosnorus kinetku 2 0.5
Xumuueckas
4 10 1
OpraHu3alus KIeTKA
5 CrtpoeHue u pyHKIMH g 5
KJIETKH
OOMeH BelecTB 1
6 IIPEBpALIECHUE SHEPTUU 9 1
B KJIETKE
HacnenctBennas
7 uHpopManus u 9 0.5
peanusanus €€ B KIIETKE
JKU3HEHHBINA LUK
8 6 1
KJIETKH
Ctpoenue 1 pyHKIINU
9 P by 17 1.5
OpraHU3MOB
10 Pa3zMmHO)keHne n 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 Pe3epBHOE BpeMs 1
OBILIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaumenoBanue
pa3iesioB H TeM
NMPorpamMmbl

KoaunuecTBo yacoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIe Pecypchl

3apoKEHUE U Pa3BUTUE
HBOJFOIIMOHHBIX
MIPEJCTaBICHUH B
Ouosoruu

MuxkposBonronus u eé
pe3yJIbTaThI

14

MakposBosronus 1 e€
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emiie

15

1.5

IIpoucxoxnenue
YEJI0BEKa —
AHTPOIIOTEHE3

10

DKOJIOTHS] — HayKa O
B3aUMOOTHOIIICHUAX
OpPraHu3MoOB U
HagOpraHnu3MEHHBIX
CHCTEM C OKpY>Karoleu
cpenoit

0.5

Opranusmsl 1 cpesia

1.5




YACOB I10 ITPOTPAMME

obutanus

N
DKOJIOTHUsl COOOIIECTB.

9 DKOJIOTHYECKHUE 12 0.5
CUCTEMBI

10 buocdepa — rmobanbHas 6
JKOCUCTEMA

1 UYenoek u 6
OKpY’KaroIas cpesa

12 PesepBHOE Bpems 8

OBLIEE KOJIMYECTBO
102 7.5







ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

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

JKuBrle cucTEMBI U UX
CBOHCTBA

YpoBHeBas opranuzanus
JKHUBBIX CUCTCEM

HcTopust OTKphITHS U
U3YYEHHUS KIETKH.
Knerounas reopus

Meto bl MONEKYISAPHOM U
KJIETOYHOM OHonoruu.
[TpakTuueckas pabora
«3yyenune meTo10B
KJICTOYHOM Oronoruu
(xpomarorpadus,
anekTpodopes,
muddepeHaIbLHOe
nentpudyruposanue, [TLP)»

0.5




XMMHYECKUN COCTAB KIIETKHU

MuHnepaiibHbIE BELIECTBA
KJIETKH, UX OMOJIOTHYECKast
pOJIb

Opranuyeckue BelecTBa
KJIETKH — O€JIKH.
JlaGopatopHas paboTa
«O06Hapy>xeHHe OEJIKOB ¢
MIOMOIIBIO Ka4eCTBEHHBIX
peaxkuuiny

0.5

CoiicTBa, Kaccupukanus u
¢byHKINN OeNKOB

10

OpraHuyeckre BemecTBa
KJIETKH — YTJICBOJIbI

11

Opraanyeckue BenecTna
KIJICTKU — JIMIIUAbI

12

HykienHoBbIe KUCIOTHL.
JHK u PHK. JlabopaTopHas
pabora «lccnenoBanue
HYKJIEUHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTAaHU3MOBY

0.5

13

Crpoenue u pynkiun ATO.
Apyrue
HyKJIeo3uaTpuocharTs
(HT®D)




14

CexBenupoBanue JIHK.
MeToapI TEHOMUKH,
TPAHCKPHUIITOMUKH,
MPOTEOMUKH

15

Meroasl CTpYKTYpHOMR
ouonoruu

16

THIEI KIETOK.
[IpokapuoTnueckas KieTka

17

Crpoenne 3ykapuoTH4eCKOU
kieTku. [Ipakrnueckas
pabota «/3y4ueHue cBOICTB
KJIETOYHOW MeMOpaHbD»

0.5

18

[ToBepxHOCTHBIN anmapar
KIICTKU

19

OnHoMeMOpaHHbIE
OpTaHOMIBI KIETKH.
[TpakTnueckas pabota
«V3yueHne IBIOKEHUS
IIUTOIIIIa3MbI B
PACTHTENBHBIX KIETKAX»

0.5

20

[TonyaBTOHOMHBIE
OpTaHOUIBI KIICTKH:
MUTOXOHJIPHH, TUTACTH/IBL.
JlaGopaTtopHnast pabota
«Hccnenosanue mia3zMonns3a
U JIeTIJIa3MOJIN3a B
PaCTUTEIBHBIX KIETKAaX)

0.5




21

HememOpanHbIe OpraHOU/IbI
KJIETKHA

22

Ctpoenue u pyHKIUH 1pa

23

CpaBHuTeENbHASA
XapaKTEPUCTHKA KJIETOK
sykapHot. JlabopaTopHas
pabota «M3ydeHue cTrpoeHus
KJIETOK pa3JIU4HbIX
OpraHU3MOB»

0.5

24

AccuMudanusg u
IHUCCUMUISALINSI — JBE
CTOPOHBI MeTa0O0NIM3MA.
Tumel 0OMeHa BEIICCTB.
JlaGopatopHas pabota
«M3yueHune KaTaIMTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMuiIa3bl UK
KaTaasbl)»

25

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

0.5




26

benku-akTuBaTophl U OEJIKU-
MHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHa
BEILECTB

28

dorocunres

29

XemocuHTes. JlabopaTopHas
pabota «CpaBHEeHHE
nporieccoB GOTOoCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Bunpr 6poxenust.
JlaGopaTtopHnas pabota
«CpaBHeHHE MPOLIECCOB
OpO’KEHUS U IBIXaHU»

31

AspOoOHbBIE OPraHU3MBI.
OTarbl SHEPreTHIEeCKOro
oOMeHa

32

OHeprus MeMOpPaHHOTO
rpaJueHTa NpoTOHOB.
Cunre3 AT®: pabota
npoTOHHON AT®-cuHTa3bI

33

Peakunu maTpuyHOro
CUHTE3a

34

Tpanckpunuusa —
MaTpuuHblii cuHTe3 PHK

35

Tpancusius u e€ 3Tarnbl




36

KoaupoBanue aMuHOKHCIIOT.
Posb pubocom B GnocuHTE3€
Oenka

37

Opranuzanys resoma y
IIPOKAPUOT U IYKAPUOT

38

MosekyasipHble MEXaHU3MbI
AKCIIPECCUU TEHOB Y
3YKapuoT

39

Bupycsl — BHEKIICTOYHBIC
(hOPMBI KU3HH H
00JIMTaTHBIC TTAPA3UTHI.
[TpakTuueckas pabota
«Co3ganue MoJIeTH BUPYCay

0.5

40

Bupycusle 3aboneBanus
YeNoBeKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexuomnoruu B
OMOJIOrMH Y MEIUIIHE

42

JKU3HEHHBIN TUKIT KIIETKU

43

Matpuunsiii cunres JJHK

44

Xpomocowmsbl. JlaboparopHas
pabota «M3yuenue
XPOMOCOM Ha TOTOBBIX
MHUKpoOIpenapaTax»

0.5

45

I[eJ'IeHI/IC KJIICTKHM — MHUTO3

46

Tunsl kietok. Kapuokunes u

0.5




uuTokunes. Jlaboparopuas
paborta «Habmonenue

MHUTO3a B KJICTKaxX KOHYHNKa
KOpEIIKa JIyKa (Ha TOTOBBIX

MUKpOIIpenaparax)»
47 Peryinsuus ;kM3HEHHOTO
LIUKJIA KJIETOK !
48 OpranusMm Kak eAUHOE LIEJ0e 1
Tkanu pacTeHuil.
49 JlaGopaTtopHnas pabota
«M3yuenue TkaHen ! 0.5
pacTeHumn»
TkaHU )KMBOTHBIX U
50 yenoBeka. JlabopaTopHas
pabota «l/3yueHue TkaHen ! 0-5
KUBOTHBIX»
Oprassl. CHcTEMBI OPraHOB.
51 JlaGopaTtopHnast pabota
«M3y4eHne opraHoB ! 05
[[BETKOBOT'O PACTCHHS
52 Ormopa Tena opraHu3MoB 1
53 JIBuKeHNE OpraHu3MoB 1
54 IIuranue opraHu3smMoB |
55 IInutaHne MO3BOHOYHBIX 1

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




YCJIOBCKAa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

58 TpaHcnopT BelIecTB 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 opraHu3mMoB
I'ymopasibHas peryisanus u

64 SHJOKpPUHHAS CUCTEMaA
’KUBOTHBIX U YEJIOBEKa

65 DOpMBI pa3sMHOKECHUS
OpraHU3MOB

66 [TonoBoe pa3zMHOKEHUE

67 Meiio3

68 I"ameTorenes. OOpa3zoBanue 0.5

H Ppa3BUTHE ITOJOBBIX KJICTOK.
JlaGopaTtopHnasi pabota




«HM3yuenue crpoenus
ITOJIOBBIX KJIETOK Ha FOTOBBIX
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

Pa3zMmHOXeHME U pa3BUTHE
pactenuii. JlabopaTtopHas
pabota «CTpoeHne opraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHH»

0.5

73

Uctopus cranHoBiaeHUs 1
pa3BUTHS TEHETUKH KaK
HayKU

74

OCHOBHBIE TTIOHSTHSA U
CHMBOJIbI T€HETHKH.
JlaGopaTtopHnast pabota
«JIpo3oduna kak 00BEKT
TCHETUYECKUX
HUCCIIEJOBAHUN»

0.5




75

3aKOHOMEPHOCTH
HaCJIETOBAHMS TPU3HAKOB.
MonorubpumaHoe
CKpeIBaHHE.
[TpakTuueckas pabora
"N3yueHne pe3ynabTaToB
MOHOTHOPHUIHOTO
CKpeuuBanus y apo30duier”

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEIIUBAHMS

71

AHanuzupyroiiee
ckpemuBanue. Hemomnnoe
JOMUHHPOBAHUC

78

JurubpuiHoe cKperuBaHme.
[TpakTuueckas pabora
«3y4yeHue pe3ysbTaToB
JUTUOPUIHOTO CKPEIIMBAHUS
y IpO30(HITBD»

0.5

79

[HuTonornyeckue OCHOBEI
JUTHOPHUIHOTO CKPEUTUBAHUS

80

CI_[CHJ'ICHHOG HaCJICOJOBaHUC
IMPHU3HAKOB

81

XpOMOCOMHasI TEOpUs
HACJIEICTBEHHOCTH

82

I'eneTuka noia




83

I'enorui Kak neilocTHasg
cucTeMa

84

I'eneT4eckuil KOHTPOJIIb
pa3BUTHS PACTCHU,
JKUBOTHBIX U YEJIOBEKA

85

HN3MeHYHUBOCTh IMPU3HAKOB.
Buasl n3aMeHUYNBOCTH

86

MoaudukanroHHas
A3MEHYUBOCTD

87

BaprannoHHsIi psin
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota
«Uccnenosanue
3aKOHOMEPHOCTEN
MOIU(PHUKAIIIOHHON
n3MeH4YuBOCTH. [locTpoenune
BapHalMOHHOIO psifia U
BAPUALMOHHON KPUBOI»

0.5

88

I'eHOoTHIIMUECKAS
W3MEHYHUBOCTD.
KomOunaTnBHas
W3MEHYNBOCTH

89

MyTtanuonnas
U3MEHYNBOCTb.
[TpakTuueckas padota
«MyTtanuu y apo30o¢uisl (Ha
TOTOBBIX

0.5




MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO MPOIIECCa.
OINUreHETHKA U
SIUTCHOMMKA

91

I'enernka yenoseka.
[TpakTuaeckas pabota
«CocraBneHue u aHaJIN3
POAOCIIOBHOM

0.5

92

Metopl METUITMHCKON
T€HETUKHU

93

3HaueHne MEIUIIMHCKON
FeHETUKU B
MPEeAOTBPAEHUH U JICUCHUH
FeHeTUYECKNX 3a001eBaHNI
YyeJI0BEKa

94

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

0.5

95

MeToObI CeEKIIMOHHOMN
paboTel. JlabopaTopHas
pabota «l3y4ueHue MeTo10B
CEJNIEKIIMU PACTECHHIN

0.5




96

JlocTuKeHus CeJIeKIINU
pacTeHUH U KUBOTHBIX.
[TpakTnueckas pabora

«IIpuBuBKa pacTeHn»

97

CoxpaHeHue, u3y4eHue u
UCIIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

98

buotexHonorus kak Hayka u
oTpacib MPOU3BOCTBA.
[TpakTuyeckas pabora
«M3y4yeHne oObeKToB
OMOTEXHOJIOTUN»

0.5

99

OcHOBHBIC HaIlpaBJICHU A
CHUHTETHYECKOM OMOJIOTHH

100

XpOMOCOMHaﬂ U ICHHas
HHXXCHCPHA

101

MenunHcKHne
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

KonTpoabHbie

Bcero
padoThI

IMpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBoONMOHHAs Teopus Y.
HapBuna

JBHKyIIME CUIIBI
9BOJIFOLIMY BUJIOB 110 Y.

HapBuny

Bopr6a 3a cymecTBoBanme,
€CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD

®opMupoBaHue
CUHTETUYECKON TEOpUU
3BOJIIOLIUU

OTansl 9BOJIFOIUOHHOI'O
mnmponecca: MUKPOIBOJIIOLUSA
1 MAaKpO3BOJIIOIHUA

[Monmynsums —
aJIeMEHTapHas €IUHHIIA
SBOIIOLUH

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

0.5




pabota «BrlsiBieHne
W3MEHYMBOCTH Y 0cOOeH
OJTHOTO BHUJIa»

DneMeHTapHbIE PaKTOPbI
HBOJIIOIUH

DddexT ocHoBaTeNs.
DddexT OyTHUTIOYHOTO
TOPJIBIIIKA

10

Murpanuu. U3omsun
MOMYJISIITAMN:
reorpaduyeckas,
ouooruyeckas

11

EcrecTBennsIit oTO0p —
HarpaBJISOmui Gpakrop
IBOJTIOIUH

12

[TonoBoit oT60p

13

[Tpucnoco0n1eHHOCTD
OpPraHU3MOB KakK pe3yJbTaT
MUKPO3BOJTIOIUH.
JlaGopartopnast pabota
«U3yuenune apomopho30B 1
WIM0AJAN AN y
pPacCTeHHIA 1 )KHBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOIEHUN y
OpPTaHN3MOB:
MOP(OJIOTHUECKHE,

0.5




¢duznonoruyeckue,
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 BHza

17

Bunoobpa3oBanue kak
pe3ysbTat
MUKPO3BOITIOIIUU

18

CBs13b MHKPO3BOJIFOIUHN U
SIMUACMHUOJIOT A

19

Makpo3BostoLHs.
[TaneoHTOIOrHYECKHE
METObl U3YUYCHUS
SBOJTFOLIMHU

20

buoreorpaguueckue
METO/bI U3yUEeHHUs
HBOJIIOLIUU




21

DOMOpPHOIOTHYECKUE U
CpPaBHHUTECJIBLHO-
MOP(OJIIOTHUECKUE METOIbI
HU3YYCHUA 3BOJITIOUHA

22

MounekyisapHo-
FeHETUYECKHUE,
OMOXMMHYECKHE U
MaTeMaTU4YCCKHUE METOIBI
W3YUYEHUS IBOJTIOIIUN

23

OO1u1re 3aKOHOMEPHOCTH
3BOJIFOIIUH

24

AnanTuBHAs paguaius.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIAU

25

Hayunbie runoressr
MIPOMCXOXKICHHS )KMU3HU Ha
3emie

26

JlonayuyHbie
MIpeJICTaBICHHS O
3apOKICHUH KUZHU

27

OCHOBHBIE 3TaIbI
HEOPraHUYeCKOM
SBOIIOIHHT

28

['unoTe3sl 3apokaeHHS
JKU3HHA

29

Ucropus 3emiiu u METOAbI

0.5




€€ U3y4eHHUs.
JlaGoparopHnast pabota
«/3yueHue u onrcaHue
HCKOIIaEMBbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY

30

HauansHaeie >Tamst
OpraHr4YeCKOM 3BOJIIOIUU

31

OBONIOIUS 3YKapUOT

32

OCHOBHBIC ITaIbI
IBOJIIOLIMU PACTHTEIBHOTO
mupa. [Ipakrudeckast
pabora «3y4eHue
0COOEHHOCTEH CTPOCHHUs
pacTeHui pa3HbIX
OT/ICIIOBY

0.5

33

OCHOBHBIE 3TaIbl
HBOJIFOLIMH KUBOTHOT'O
Mupa

34

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

0.5

35

PazButue xn3Hu Ha 3emiie
10 3paM U TIepHoIaM

36

MaccoBble BBIMUPAHUS —
HKOJIOTMYECKUE KPU3UCHI




IPOILLIOTro

37

CoBpeMeHHbIHI
JKOJIOTUYECKUN KPU3UC,
€ro 0COOCHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILTIOTO

39

OcCHOBHEIE
CUCTEMATHYCCKUE TPYIIIBI
OpraHU3MOB

40

AHTpONOJOrHs — HayKa O
YEJI0BEKE

41

PazButue npeacrapiieHuit o
MIPOUCXOXKICHUH YETIOBEKA

42

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

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHE3a

44

CoorHotieHne
OMOJOTHYECKUX U
COITHANTBHBIX (PAKTOPOB B
AHTPOIIOTEHE3e




OCHOBHBIE CTaIUA

45
aHTPOIIOTeHE3a
46 [Taneorenerrka u
MajeoreHOMHUKa
47 DBOJIIOLIMS COBPEMEHHOTO
YeJoBeKa
YenoBeueckue pachl.
43 [TpakTuueckas pabota
«M3yueHmne 9KOJI0rHIeCKUX 0.5
a/lanTanuil 4eaoBeKay
49 MexIuCIUIIMHAPHbIE
METO/]Ibl aHTPOIOJIOTUH
50 3apokJeHNe U pa3BUTUE
9KOJIOTUHU
MeTo1bl 5KOIO0THUH.
Jlaboparopuas pabota
51 «M3yueHune MeTo10B 0.5
AKOJIOTUYECKHUX
HCCIICTOBAHUI
57 3HavYeHHE IKOJOTUUECKHUX
3HAHUH 71 YeJIOBEKa
53 Dkosorndyeckue GaKTopbl
54 AbGunoTtndeckue haKkTOphI. 0.5

CBeT Kak 3KOJOTHYECKHUI
¢daktop. JTaboparopHas
pabota «BrlsiBiIeHNE




MIPUCTIOCOOICHUI
OpraH1u3MoOB K BJIIMAHHUIO
CBCTa»

55

AOGuotnyeckue GakTopsbI.
Temmeparypa kax
IKOJIOTHYECKUH (aKTOP.
JlaGoparopnast pabota
«BbIsiBICHUE
MPUCTIOCOOICHUI
OPTaHHU3MOB K BIIUSTHUIO
TEeMITEpaTypPhI»

0.5

56

AOGuotnyeckue GpakTopsbl.
BrnaxnocTs kak
HKOJIOTHYECKUH (pakTop.
JlaGoparopnast pabota
«AHaTOMHUYECKHE
O0COOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpenbl obutanus
OpPraHu3MOB

58

buonorunueckue PUATMBI

59

XKuznennsie Gpopmbl
OpraHHU3MOB

60

buoTtnueckue daxTopsl

61

3HaueHne OMOTHUECKUX
B3aUMOJICUCTBUI 1A
CYIIECTBOBAHUS




OpPTraHHU3MOB B cpeJie
oOuTaHus

62

OKOJIOTUYECKUE
XapaKTEPUCTUKHU
MOMYJIALINH

63

OcHOBHBbIE TIOKa3aTENN
MOIYJISILIUK: YUCIIEHHOCTb,
IUIOTHOCTB, BO3PACTHAs U
MI0JIOBasi CTPYKTYpa

64

OcHOBHbIE MIOKA3aTeNN
HOMYJISALUH: POXKIAEMOCTb,
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUT'PALIUU

65

DKojoruueckasi CTpykTypa
MOMYJISIHH

66

JlnHamMuKa nomyJisiuu u eé
perysius

67

Kpussie pocra
YUCJICHHOCTHU IOMYJIALUH.
KpI/IBI)IG BbBDKUBAaHUA

68

DKoJjioruueckasi HUIa
Buja. Jlaboparopnas
pabota «IIpucmocobneHwus
CEMSIH PaCTCHUH K
pacceeHuio

0.5

69

Bun xak cucrema




MONYJIALIAN

70

3aKOHOMEPHOCTH
MOBEICHUS U MUTPALIMI
JKAUBOTHBIX

71

Co00111eCTBO OPraHU3MOB
— OHOLIEHO3

72

DKocHucTeMa Kak OTKpPbITasA
CHUCTEMaA

73

Kpyrosoport Bemniects u
MOTOK SHEPTUH B
JKOCUCTEME

74

OCHOBHBIE TOKA3aTEN
3KOCUCTEMBI

75

DKOJIOTUYECKUE MHUPAMMU/IBI

76

H3meneHnunsa cooOIecTs —
CYKLECCUU

77

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

78

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

79

AHTpPOIIOT€HHBIE
HKOCHCTEMBI

80

YpOOIKOCHUCTEMBL.

0.5




[IpakTuueckas padbora
«M3yueHune u onrcaHue
ypOOIKOCUCTEMBI»

81

3aKOHOMEPHOCTHU
(bopMUPOBaHUS OCHOBHBIX
B3aUMOJICUCTBUN
OpPraHU3MOB B 9KOCHCTEMAaxX

82

MexaHu3MbI BO3ACHCTBHSA
3arpsA3HCHUIN Pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOIYJISAUUOHHOM U
AKOCHUCTEMHOM YPOBHSX

83

buocdepa —
ofIeruianeTapHast
obosouka 3emin

84

VYyenue B. .
Bepnazackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CyIecTBOBaHUs 6rochepbl

86

KpyroBopoTsl BemecTs u
OMOTreOXUMHYECKHUE ITUKIIBI

87

3oHanBHOCTH OHochepsl.
OcHOBHbIE OMOMBI CYIIIN

88

YcroitunBocts 6uocheps

89

DKOJIOTHYECKHE KpU3HUCBhI U




HUX IIPUYHUHBI

90

Bo3aeiicTBue 4yemoBeka Ha
ouochepy

91

AHTpPONIOT€HHOE
BO3JICUCTBHUE HA
pPacTUTEIbHBINA U
JKUBOTHBIN MUD

92

Oxpana npupozs!

93

OCHOBHBIE TPUHIUIIBI
YCTOMYHMBOTO pa3BUTHUSA
YeJI0BEUECTBA M IIPUPO/IBI

94

PanmonannHOC
MIPUPOJIOTIONH30BAHUE U
COXpaHEHHUE
OH0JIOTHYSCKOTO
pazHooOpasus 3emiu

95

O06o00mienue o reme
«MuKpo3BOIIOLHS U €€
pe3yJIbTaThD»

96

OO0o01enue no reme
«MaxkposBosronus u e€
pe3yIbTaThD»

97

O06001IEHE 110 TEME
«[IpoucxoxaeHue u
pa3BUTHE )KU3HU Ha 3eMJIIe»

98

O06001IeHE 110 TEME




«IIpouncxoxaenne
4eJI0BEKA — aHTPOIIOTEHE3)»

O06o00mieHue no reme
99 «OKO0JIOTHS — HayKa O

B3aMMOOTHOIIECHUSX
OpraHU3MOB»

O06o00mieHue no reme
100 «Opranusmsl u cpena
OOUTaHUS

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

O06001IeHE 110 TEME
102 «buocdepa — riobanpHas
IKOCHUCTEMA»

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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