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HOACHUTEJBHASA 3AIIUCKA

[Tporpamma no yueGHOMY nipeameTy "buonorus" (yriryOaeHHBIH ypOBEHB) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, denepanibHOM paboyeil HporpaMMmbl MO Y4EOHOMY MpPEIMETY
«buonorus» (yriyoneHHbli ypoBeHb), KoHuenuuu mnpenogaBaHus y4eOHOTO
npeamMeta « bHoJIorus» U OCHOBHBIX MOJIOKEHUN pabouei mporpaMMbl BOCITUTAHUS
MAQOY «JInneitNe2 1».

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChl) SIBJIIETCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHoN obsactu «EcrecTBeHHO-
Hay4YHBIE MPEIAMETHD.

[Iporpamma no yuebHomy npeamety "buonorus" ga€t npeacraBieHue o HeIu
U 3a7a4ax U3yudeHus yudeOHoro npeamera «buosnorus» Ha yriyO0iaEHHOM YpOBHE,
orpenenseT o0s3aTenbHOE (MHBAPUAHTHOE) MPEIMETHOE COJAEp)KAHHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3jieliaM M TeMaM, paclpeiesieHue I0 Kjaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3YUYEHHsA YYEOHOro marepuaia ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€W, JIOTMKH Y4eOHOro mpolecca,
BO3pacTHBIX 0COOEHHOCTEN o0yuaroumxcs. B mporpaMmme 1o 61oa0ruu peaan3oBaH
IPUHLIKI IPEEMCTBEHHOCTH C U3yYe€HUEM OUOJIOTMH HAa YPOBHE OCHOBHOTO 00ILIEro
oOpa3zoBaHus, Omnarojaps dYeMmMy MpPOCMATpPUBAETCS  HAMNpPaBJICHHOCTh  Ha
NOCJIEAyIOUIee pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHUYECKOTO
MBIILUICHUS], IPEACTABIECHUH O 310pOBOM 00pa3e *KU3HHU, Ha BOCIUTaHHE OEPEKHOTO
OTHOIIEHUS K OKPY Kalollel MpupoIHOi cpene. B mporpamme 1mo OMOIOTUH TaKxkKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro nmnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K IIaHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJbTaTaM 00yUeHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEJIbHON JIEATENBHOCTH OOYyYarolIUXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopasoBaHUs
3aBepiaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA PACILIUPEHUE
U yriiyOJieHre 3HaHU 00y4YaroIuXxcs 0 )KUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHOHN OHMOJIOTMH, SMOPHOJIOTUHA U OMOJIOTUN Pa3BUTHS, TCHETUKH, CCICKIIHH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yudeOHoro mnpeamera «buonorus» Ha yIriIyOJIE€HHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYyYaIOIIUXCS K MOCIEIYIOMIEMY IOJIYYECHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMAX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaroIUMHUCS



COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fiesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TMOTy4aloT pa3Butue. Tak,
pacmiupeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YeJOBEKa, OOUIMX 3aKOHOMEPHOCTAX KU3HH,
JOTIOJTHUTEBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS TPUKIIAHOTO U MOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPHUEHTHPHI JJIS MOCIETYIOIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparus OHOJIOTHYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYUYAIOIIMMHUCS TPU U3YYECHUU
bu3UKY, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHUIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHMYECKOro MUpa Ha 3eMile,
COXpaHEeHUs1 OMOJIOTUYECKOro pa3HooOpasus mianeTsl. Tak, B 10 kiacce nzyvarorcs
OCHOBBI MOJICKYJISIPHOM U KJIETOYHOM OHMOJIOTUU, AMOPHUOJOTMH U OHOJIOTHH
pPa3BUTHS, TEHETUKU MU CEJIEKUUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUS OOydarolmuxcs 1o OOTaHUKE, 300JI0TMH, aHATOMUM,
¢uznonorun yenoseka. B 11 kiacce u3yyarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YU4eHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€ClEUUTh  OCBOEHUE
oOy4JaronMMuUcsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHMHM, MHOT000pa3MM MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOIyJIsALHUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH, MTPUKIAAHBIX aCIIEKTaX OMOJOrMYeCKUX 3HaHUM. [[ns
pa3BUTHS U TOAJEPKAHMS HHTEpeca OO0ydallIuxcsi K OHOJOTrMu Hapsay co
3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepHuala B COACPXKaHUU MPOTrpaMMbl
no OHMOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM WM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpPOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATbHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOrO0 paHra M MNpUOOpPETeHHE YMEHHM
UCITIOJI30BaTh ATU 3HaHUS B (POPMUPOBAHUM MHTEpeca K OmpeneneéHHo obnactu
npo(ecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OHMOJIOTHEW, WM K BBIOOpY
y4eOHOTO 3aBEACHHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUS.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayO0aEHHOM YpOBHE 00€CTIEYUBACTCS PEIICHUEM CISAYIOUINX 3aa4:



OCBOCHHE OOYYAIONUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNs, B, OMOTE€OlEeH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
U COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYYaromMXCs C METOJaMU TO3HAHWS KUBOW MPHUPOJBIL:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOYHOM OMOJIOTHUH, SMOPUOIOTHHU U OMOJIOTUU Pa3BUTHUS, TCHETUKU U CEJICKIIUH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OMOJIOrMM, NaJICOHTOJOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIHFHOTO TMPOBEICHUSI OMOJOTMYECKUX WCCIEAOBaHUN B
naboparopurn ©W B Opupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJIEJTUPOBAHUE);

OBJIaZicHUEe OOy4YalolMMHUCS  YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHUTb,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMUYECKYI0 HH(POPMAIIHIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTMEH M CUMBOJMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTHM ¥ COLMAIBHO-)KOHOMHYECKHUMU U  OSKOJIOTHUYECKUMHU
npobjieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIEHUIO K OKpY)Karolled NpUpoAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYXKAlOLIWX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npoPHIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPHITUS B 001aCTH OMOJIOTHUH;

pa3BUTHE Y 00YUAIOIINXCS NHTEIUIEKTYyIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
IpOIeCCe 3HAKOMCTBA C BBIJAIONIMMUCA OTKPBITUSAMU W COBPEMEHHBIMHU
UCCIICIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjeMamMH, METOJI0JoTueH
OMOJIOTMYECKOT0 HCCIE0BaHNUs, TPOBEACHUS HKCIIEPUMEHTAIBHBIX UCCIIe0BAHUH,
penieHrss OMOJIOTMYECKUX 3a]a4, MOJCIUPOBAHUS OMOIOTHMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCTIHTaHHUE y OOYYAIOIINUXCS [IEHHOCTHOTO OTHOIICHUS K XKHUBOW MPHUPOJEC B
LEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOH,
TeHETUYECKOM IPaMOTHOCTH, 0011Iel KyJIbTYphl TOBEICHUS B IPUPOJIE; MHTETPaLluU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYaroMMMHCS ~ KOMIIETEHTHOCTH B paIlMOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIOIEHUE TTPABIII TOBEJCHHUSI B IPUPO/IE, OXPaHbl BUIOB,
9KOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI W  3JI0POBbBS
OKpyXXaromux Jojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieyeHne 0€30MaCHOCTU KU3ZHENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYyaIUsX



OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/IaHME  YCIOBHM  JUIsI  OCO3HAaHHOTO  BbIOOpa  0OydYaromUMUCS
WHIUBUy AIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocyenytonemMy npodecCHoHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUY AIbHBIMUA UHTEPECAMH U MOTPEOHOCTIMHU PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA M3yU€HHE OMOJOTHH Ha yriayOJIeHHOM
YpOBHE cpeaHero obiero oopazoBanusi, coctasisier 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHUs OMOJOTUU
OCYUIECTBJISIETCS ¢ YYETOM CHEU(UKH €ro COJAEp>KaHHs U HaIlpaBJIECHHOCTH Ha
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMsT B OpPraHU3alMsIX CPEAHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIOBHEM NIPU O0YyUYE€HUU OMOJIOTHH HA yIiTyOJEHHOM ypOBHE
ABJIIETCSI TPOBEJICHUE JTA0OPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
0oOy4aronMxcs B BBINOJIHEHUH MPOEKTHBIX M Y4eOHO-HCCIEN0BATENBCKUX PadoT,
TEMaThKa KOTOpPBIX OIpEAeieHa Ha OCHOBE HMEIOIIMXCA MaTepuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBHH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKd M U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrtema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTeMbI U UX U3yY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIIOPAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBuCUMoOu u
He3aBUCUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsTue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXKEHUsA PE3YyJbTAaTOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHasT MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTropus pa3BUTHS METOA0B MUKPOCKOIIMI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomartorpadusi, snextpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak pacTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHNUHU KIETKH,
TEIUIOpEryIauru. MUHepanbHbIe BEIIECTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OelnkoBoi Mosekymbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukamus Oenkos.
buonoruueckue GpyHKunu 6eakoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunpHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotel. JJHK m PHK. CTpoeHre HYKJIE€HMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouosnornueckue pynkiuu JJHK.
Bunel PHK. ®yuxunn PHK B kitetke.

Crpoenue monekynel AT®. Makpospruueckue cBsizu B Moltiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYUKHU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarue
CMPYKMypsl U QYHKYUi OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOLIEY,
«PacmpenieneHrie XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuiel u cxembl: «llepuoguueckass TabMuIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIb, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoioBy», «CTpoeHre MOJIeKyd JUNuaAoBy», «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
pEaKIUi».

JlaGopaTopHnasi padora «VccinenoBaHue HyKJIEUMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Tumbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHMS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHMOHUPOBAHHUE SyKapUOTHUECKOM KieTkH. [1mazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3maTHdeckol MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCcuBHbIN (AU dy3ust, ooneryéHHas
mud¢ys3us), akTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPaHCIOPT).
[Toynponuiaemocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Dk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrmxeHne nuroriazMbl. Opranouasl
KkJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHE U (yHKuMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyssipHbIN ) SHAOIUIA3MAaTUUYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbsHbIX KieTok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM u miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKApHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoILa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoepmbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpaIUuK



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MoiIM3a W JAEIUIA3MOJIU3a B
PACTUTENIbHBIX KIIETKaX).

IIpakTuueckasi padora «/3yueHrne IBUKEHUS [IUTOIIA3MBI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecnedyeHue KieTku: mnpeBpanieHne ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmepuii. Ceemocooupaioujue
nueMeHmvl U NUSMEeHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MpoLEecce
¢dotocunrteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. [lpoagykTuBHOCTH (hoTOCHMHTE3a. BinsHue pa3nuyHbIX GaKToOpoB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OpoKeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax Ouojgoruueckoro okucinenus. Luknmueckue peakun. OKHCIUTENBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsencrBeHHass uHGopMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKkui
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasa.

BupycHsbie 3a00sieBanus YesnoBeka, >kMBOTHbIX, pactennit. CITN /I, COVID-19,
COI[MAJIbHBIE U MEJIUIIUHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBanoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKawImux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl UHTEpGa3bI.

Martpuunbii cunares JAHK — pemmkanwmsa. IIpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaud MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsimus MuTOTHYECKOrO ITMKIIA KJIeTKH. IIporpamMmmupyemast KieTouHas
rudesb — arnomnTo3.

Knerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemox. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocomy, «Permmkanus JJHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpOTIpernapaTaxy.

JlaGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIIPHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npotucthl. KoloHManpHbIE OPraHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUHUN U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PyHKUHUNA H
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloromnenne Boapl, yrieKUCaoro ra3a i MUHEPaJIbHbBIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPHUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxareinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpallieHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOIN CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BpiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIMX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KiIoHaNIbHO-celekTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ peryisiquss 'y Opramm3MoB. PasgpaxumocTs y
OJTHOKJIETOYHBIX OPraHnu3MoOB. TakcuChl. Pa3ipaXuMoCTh U PEryssiuus y pacTeHUM.
PocToBble BelllecTBa U X 3HAYECHHUE.

HepBHas cucremMa u peduekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojiopocin», «baktepumn», «lIpocrerimmey», «OpraHbl UBETKOBBIX PACTECHHI,
«CuctemMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue creds,
«CTpoeHue JNHCTOBON IIIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IIumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BblaenurenbHas CHUCTEMay, «IDHAOKPHUHHAsA cuUcTeMa», «CTPOECHHE MBIIIIbIY,
«Ammynurer»,  «KuiieuyHomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas
cuctemMa peio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKoTUTaomuXx», «HepBHas cucrema uenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHH, repbapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJI JIEMOHCTPALIMK IOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlabopaTtopHasi padora «/3yueHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OPraHM3MOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, wiM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y »KuBOTHBIX. [10JI0BBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CnepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 2naHbIX NPoodIeM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBbIE JUCTKU
(racTpyJsisiuus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANbHAS WHIYKIIHS).
3akiagka IUIaHAa CTPOCHUSI KUBOTHOTO KakK pPe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHblli nepuoa. llpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yeckoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUIbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHATBHOTO pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHe3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue cop B Mpoliecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBl pETYISALUNNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

[Toptpets: C. I'. HaBammun, X. llneman.

Tabmunpl u cxembl: «BereraTuBHOE pa3MHOXKeHHUE», «Tumel 0Oecrnonoro
pa3sMHOXKEHUD», «Pa3zMHOKEHME XIIaMHIOMOHAIbB, «Pa3MHOXEHHE JBIIIECHBI,
«Pa3MHOXeHue TuapbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaAuu OHTOTeHe3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «PasButue capaHumny,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CTpoeHune cemMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUN», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«KM3HEHHBIN IIUKII COCHBD).

OO0opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHULEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHasi padora «/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbisBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Wcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTUU I'CHETUKHU.
Pa6ote H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuyenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MOHATUSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHUIOJIOTMYECKUN,  LHUTOJIOTHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUsl ITPU3HAKOB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIM XapaKkTep HAcIeIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemubanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIAy TIeHaMhu. XPOMOCOMHas
TE€OPHUsI HACIIEICTBEHHOCTH.

['eneTnka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHI.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acheKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymrouniee CckpelmuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«CuerieHHOe Hacle0BaHWE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTulbD,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
THOPUIIOB TIEPBOTO TIOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3yslbTaTOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(UIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHHM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIICACTBEHHAs U HACJICACTBEHHAS.

MonudukanronHas u3MEeHUYMBOCTh. Ponb cpeasl B (popMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peaknuu npusHaka. BapuairioHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUIIMYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATHBHON U3MEHYMBOCTHU. POJIb KOMOMHATUBHOM U3MEHUNBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HoOOpas3us B Mpeiesiax OJJHOrO BUIA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
nuToIIasmMaTuueckue Myrauuu. CoMaTudyeckne W IMojoBble MyTauuu. 1IpuanHb
BO3HUKHOBEHUs MyTanui. MyTareHsl M HMX BIHWSHUE Ha OPIraHU3MBI.
3aKOHOMEPHOCTM MYTAaLMOHHOIO IIpolecca. 3aKOH TI'OMOJIOTMYECKHX pSIOB B
HaciencTBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, PpOJb OdNUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuel u  cxembl: «Buasl  u3MeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MECHYHUBOCTHY, «Meios,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTarmii.

OOopynoBaHue: XKUBbIE UM TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPUALIMOHHOW KPUBOW».



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexnyHapoAHas NporpaMma HCCIEIOBaHUST T€HOMaA
yenoBeka.  MeToabl  M3y4yeHUs  TEHETUKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOIYJIAUOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JeBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTolbl U3yYEHHUS] TEHETUKHU
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIAEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. U. BaBumnosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metoasl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUY AJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMollbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboThHI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomoOuHanTHBIX JIHK 1151 mostyueHust iCX0JHOTO MaTepuaia Jjisi CeIeKIIUH.

[Tomyuenue MOJIMIUIONIOB. BryTtpuBuaosas THOpUIN3AIINS.
brmuskopoAcTBEeHHOE — CKpemmMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelMBaHue, WM ayTOpUAWHT. ['erepo3uc W ero mpuumHbL. Vcmomb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DpesoIoYUAN.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdax YIyduleHusl
cywecmsyomux u co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM UYucie C
NpUMeHeHUeM COBPEMEHHbIX MeMO0008 HAYYHBIX UCCAe008aHUlL, NepedosblX uoetll U
nepCcneKmuBHbIX MexHOoN02Ul.

JlemoHcTpanuu

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIASHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW M3MEHUYHMBOCTH,
«Metonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAITHUX >KUBOTHBIX.

JlaGopaTopHasi pabora «/3yyeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKRypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
JKMBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCIIBITATCIIbHBIA  YYaCcTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo0rusi U CHHTeTHYECKAasi OMOJIOTHS

OOBEKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOTYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B TIPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas unxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PAaCTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3alMs ¢W  COMAaTHYECKUN
sMOpuorenes. lcnonbp3oBaHue ramioujoB B CeJICKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Vcnonb3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METO/I TpaHCIUIAaHTALMU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA IS OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JAaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpPEXMEpPHOro OmonmpuHTHUHra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneidr OPBU, ycTaHOBIEHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTounas nmxkenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIaA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopusi Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHW3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
Teopust 3Bomounnd. CoBpeMeHHas 3BOJIOLMOHHAsA  Ouojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauuU



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib u cxemsl: «CucreMa xxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMUpOBaHUS MPUCTOCOOTICHUHN Y
pacTeHuil U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHUEY,
«Iloponbl romy0Gei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIOLHMW», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTAapHas €IWHULA 3BOJOLUH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl HoOmyssiuuid. M3meHeHue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKkT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuwika. CHudCeHUe 2eHemuuecKko2o pasHooOpa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeticha eeno6 6 6OIbLWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (pernpoayKTHUBHAS).
EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWJIM3UPYIOIIUKA,  pa3pbIBAOIIMMA
(zm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHHE NPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOpdoIornyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rudpuansanys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpPMUPOBAHNS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METO0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI JAyPCKOiD»,
«ITonynsIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEpTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpPHOBI 32 CyliecTBOBaHUEY, « MHTyCTpraIbHBbIMI
Menanu3zM», <« KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3UOJIOTHYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBaHus», «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«DKOJIOTHYECKOE BUA000pa30BaHUE BUAOB CHHUI, «llonmumiuouasl pacTeHHiD»,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHUJIOB, TepOapum pacTeHH OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHuss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHE BHJIOB 10 MOPQOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJabTaThl

Meronpl  M3y4yeHMs ~ MaKpoOd’BOMIOLMHU. [lameoHTONOrMYECKHE  METObI
uzyueHus: HBomonuu. Ilepexonubie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIIOpbl U
(dayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bujsi-
SHAEMUKHU U PEIUKTHIL.

OMOpHUONOrMYEcKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBOMIIOLMU. ['€HeTMYeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapusle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans», — «Punnodutery,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIGKIIUU, TrepOapuu, MYJSKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeaCTaBlIeHUs O 3apPOKICHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIEHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOJIOTHS.

OcHOBHBbIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUU. [ImanetapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MonoMepoB. Koareparnast runote3a A. M. Onapuna,
runore3a mnepBuuHoro Oynpona Jlx. XomjeiliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
["'eoxpoHoOIOrMYecKas MIKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavanbHubie 3Tamnbl OpraHMYecKOM HBOJIOUMU. [losiBIIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOIIJIEHKU KaK aHAJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxjaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE ATallbl 3BOJIOIMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHrue MIEKONUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0111ast XapaKTEepUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(]EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOoUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
oco0enHoctu. [Ipobnema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs *ku3HW», «Cxema ombita C. Muinepa, I'. FOpwu»,
«JTanbl ~ HEOpPraHWYECKOW  3Bomouum», «l'eoxpoHosOorMYeckass  IIKajiay,
«HauanpHble 3Tanbl OPraHMYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHoOTrOKJIeTOuUHbIE BOAOpOCHNY», «Mxuy», «llamopoTHuku», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX PacTEHUID, «CXxemMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3sbl KUBOTHBIX», «IIpocTeitmmey», «Kumeunomnonoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikatommecsy,
«IItnuepy, «Mitekonuraromue», «Pa3BuTre Ku3HU B apXEUCKOU 3pey», «Pa3zButue
JKU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU Ipey, «Pa3BUTHE )KU3HN B KaHO30MCKOMU 3pey,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repbapuu pPACTEHWN pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
UTJIOKOXKUX, CKEJIETHI TO3BOHOYHBIX )KUBOTHBIX, Uydella NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Musiepa—
FOpu 1o nzy4ueHno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHUSI pacCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yyeHne ocoOOEHHOCTEH CTPOEHMSI MTO3BOHOUHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHU. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUECKHUE,
nosezieHueckue. OTIINYMS YelloBEeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJ0OBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIOreHe3a. PaHHMe uenoBeKoOOpaszHble O00E3bSHbI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHUJIBI — OOITHE TMPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
Jo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OPYAUHU TpyAa. YeloBeK NPAMOXOISIINI U IIEPBBIN BBIXOJ JIFOAEH 3a
npenensl Appuku. YenoBek reifenboepreckuil — o0l npeiok HeaH 1epTaIbCKOTro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeloBeK HEaHIEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOCHHE KOHTHHEHTOB 3a mnpeneinamu Adpuxu. [laneoreneruka u
MaJeOreHOMUKA.

OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEHHBIN OTOOpP B MOMYJISIIMSIX
yenoBeka. MyTannmoHHBIH mporecc ¥ noaumopdusm. [lomymsiuoHHbIE BOJHBI,
nperid reroB, murpanus U «3p(EeKT oCHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBedecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Ccpeabl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  MeTojbl B (usnueckol  (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMysuui. buoconnaneHbple HCCIEeNOBaHUS NPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOIOITMYECKOT0 M COLMAIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKelneT YenoBeKa W CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYIIME CUIIBI AHTPOIIOTE€HE3a», « IBOJTIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YUenoBek
MPSAMOXOISIINI, «JleHrucoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenkn yenoBekay», « ITarbl IBOJIOLUN YETOBEKA», «Packl yemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl ~TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yeperna IMUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTtopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTrAaHU3MEHHBIX CHCTEM C OKpY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpynax A. 'ymbGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl 3kosoruu. IlosieBble HaOMOIEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPY KAIOIIEH CPeIbl: JTOKAIbHBIN, PETHOHATBHBINA U TJI00ATBHBIIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€W 4YenoBeuecTBa C npuponon. GopMupoBaHue
HKOJIOTHYECKOMN KYJbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroabl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUYECKUE, OMOTHUECKHE, aHTpOIoreHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJiorHueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBlI.

AOGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii k
nojJIep >kKaHuio BojHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT  TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6ineHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.

Kuznennsie popmbl opranu3mMoB. [TonsiTue o xu3HeHHOHN popme. JKu3HEeHHBIE
dbopMbl pacTeHUWl: JEpeBbs, KyCTapHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBHM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, kooreparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tommueckue, (opudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [IpUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «Ikonorudeckue (axrtopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEmIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie OpMbI J)KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KonkypeHuus», «Cumouosy,
«KoMmmeHcanuszmy.

O6opynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprn U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHMsl IaHHBIX TPy, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapun M KOJUJIGKUMH PACTEHMH M JKUBOTHBIX, OOJIaJaloUIMX YepTamu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOIMYJISILIUH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjsiuuid. OCHOBHBIE TOKa3aTeaud MOMYJSIUUU: YHUCJIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nonyssiuud. OLeHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMyKa MOMyJsIMUU U €€ peryiasuus. buoTudyeckuii MOTeHLMAN MOMYJISALUH.
MopnenupoBaHue AMHAMUKY nonyJiauuy. KpuBble pocTa YHCIEHHOCTH HOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryinsuus YUCICHHOCTH MOMYJISALUNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bun kak cucrema nomyiasiuui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUN K PaCCEIICHUION.

Tema 9. Jkosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJOKHU
skocucTeM. [1ouBBI M MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U OTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU IKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€co8, CMmenei, nyCmbitb.

AHTPOTNIOTEHHBIE JKOCUCTEMBI. ATpO’KOCcHCTEMA. ATpoleHo3. Paznuuus
MEXIY aHTPOIIOIrE€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmbl 6030eticmaus 3a2ps3HeHUll Pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTooIoThs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOocUCTEMaA

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOIO jeca», « ODyHKIIMOHAIbHbIE
IpyHIbl OpraHU3MOB B 3KocucTeMey, « KpyroBoport BemecTs B s3kocuctemey, «Llenn
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «IKOJIOTHYECKAs MUpaMuia YHCeI»,
«IKoNoruyecKas mupamua Ouomacch», «IKOJOTHUecKasi MUpaMuia YHEPTH»,
«O0pazoBanue 6osoTay, «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxapa», «JKOCHUCTEMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB U MOTOK
SHEpPruu B arpoueHose», «I[Ipumepsr ypOboskocuctem».

OO6opynoBaHue: repOapyuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel, repbdapum KyJIbTypHBIX U AUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX 9KOCUCTEMAX.

IKCKYpcHs «IKCKypcHUsl B TUIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IDKCKypCUsl B arposKocHcTemMy (Ha MOJie WIA B TEIIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J0o4Yka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa XM3Hb. Pa3zBuTHe mpesacrtaBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKupoe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
r1100anpHOM 3KOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXUMHUYECKHE LIUKIIbI (YTIepoaa, a30Ta). PUTMHUYHOCTS SIBIEHUHN B
onocdepe.



3oHanbHOCTHL OHMocdepsl. [TousTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJMCTBEHHBIE JIeCa, CTENH, CABaHHBI,
yCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhs. KilnMar, pacTUTenbHbIN U )KUBOTHBIMI
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpauun

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emum», «KpyroBopot azora B mpupoje»,
«Kpyrosopor yriepona B npupone», «KpyroBopor kwuciopona B IpUpOIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemannsiil gec», «IMpokoIUCTBEHHBIN
necy, «Crenby, «CaBaHHay, «IlycTeiHsay, « Tponudeckuii gecy.

ObopynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M MX NPUYMHBL. Bo3aelcTBue 4dYenoBeka Ha
ouocdepy. 3arpsizHeHrEe BO3AYIITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JIECMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
PACTUTENBHOIO M YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJIBI.
PannonanbHOE  NMPUPOJONOJB30BAaHME M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCaA M €T0 BEPOSITHBIE MOCIIEICTBHS.

Pa3BuTne METOJOB MOHUTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. (OcHogbl
aKopeadbuIuUmayuyu dKocucmem U cnocooos 06o0pvOLL ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabmuis! u cxembl: «3arpsizHeHue aTMocheprd», «3arpsa3HeHne ruApocHepb,
«3arpsizHeHue nouBbly, «[lapHukoBsii a3ddexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBasieMOro MUpay.



O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTEHWNW M JKUBOTHBIX KpacHou
kHuru Poccutrickon ®@enepanun, KpacHON KHUTM peTrroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJOTUH JJOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHOoro mpeamera «buosorus»
OTpaXalT TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCA PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE pea3allMd OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBLHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3UILIMK 00YYaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, yBaXKCHHE 3aKOHA
Y [IPABONOPSIKA;



TOTOBHOCTH K COBMECTHOU TBOPUYECKOMN IEATEILHOCTH MPU CO3/IaHUN YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX MW TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XXEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PomuHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOIbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEekKHOro,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MNPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLHMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4YECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK UICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BaTh MIPHUOOPETaEMbIe PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOrHO3MPOBAaTh HEOJIArONMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMAaHUE creruduKd OHOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B IO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH po0iIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTeil BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOi
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAINIMX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOLIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACITEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banue, HabJoIeHne, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIe JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COITMATIBHOMN
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh OOyYaroluIuXcsli  HMCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl IO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIC YydeOHbIC JEHCTBUA,
peryJsiTUBHbIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIbHOCTb.

MeTtanpeaMeTHble pe3yJbTaThl

OBaaneHue YHHUBEpPCAJIbLHBIMH yueOHBIMHU NMO3HABaTeJbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JJOrHYecCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (OpMYyJNIHMpPOBaTH W aKTyalIM3UpoOBaTh  Mpodiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH MTOHSATHUSIMH );

OMpENCNATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS 0OBsICHEHUS (DaKTOB U SBJICHHIMA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXKIEHUs (MHIyKTUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIILHBIE CPEACTBA ISl TPEACTABIICHHS CYIIIECTBEHHBIX
CBS3€H ¥ OTHONIEHWH B W3y4YaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
NPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHUKAX;




pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IE€Th HaBBIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMyIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBISATh IEJICHAINIPABICHHBIM MOUCK TEpeHoca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTHYECKYHO 00JaCTH
KU3HEIEITEeIbHOCTH;

yYMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEW, MpeJiaraTb OPUTMHAIBHBIE MOAXOABI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTUUECKH OLIEHUBATH
€€ I0CTOBEPHOCTh U HETIPOTUBOPEUNBOCT;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOTUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OHOJOrMyeckod HHPOpMalUME: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUE 3HaKW W CUMBOJBI, (OpPMYJibl, ab0OpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWd M  3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH 1eHCTBUSMMU:

1) o0menmne:

OCYIIECTBIATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCUU MO CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KIEHUS OTHOCHUTEJILHO BBINOJHEHUS MpeiaraeMomn
3aJl1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IO3HMIMUI JPYTUX YYaCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOaJibHblE CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIUKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIlIeHUH y4eOHOH 3aauH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHI C YYETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATH IUJIaH JCHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICEHHUA NPOOJIEM U HUX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jies1aTh OCO3HaHHBIN BBIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 32
pelIeHNuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBHM M MBICIUTENIBHBIX IPOLECCOB, WX PE3YyJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro MpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npopunpHOro  oOyueHust  oOydaromuxcss — Ouojmoruu. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3IMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojiam U3y4yeHus.

K xonmy oOyuenus B 10 kjacce Ha yriayOJ€HHOM YpOBHE OyayT
c(hOpMHUPOBAHBI Y 00YYaIOIIUXCS YMECHHUS:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  palMoOHaIBHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJisius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas teopus T. lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB IE€PBOr0 IMOKOJICHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapHOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KU3HEACITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEHM M UX (QYHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB M HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpesibl OOUTaHUS;

YMEHHE BbIABIATH OTIMUYMUTEIbHbIE TMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyII;

yMEHHE peniaTh OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpys Ledb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThI U ACNATh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHbBIX OOILECTB, U
nyOJMYHO  TPENACTABIATh  TOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B
o0acTy GMOJIOTUH U MEAULIMHBI (KJIOHMPOBAaHKE, UCKYCCTBEHHOE OIIOI0TBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaIbHON
JEATEeIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBIIIIEHHOCTH, YIayOIsTh MO3HABATENIbHBIHI
MHTEpEC, HAIIPaBJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOINIEH Npodeccuu u
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpPraHU3AMSIX  CPEIHETO
PO eCcCUOHANLHOTO U BBICIIETO 00pa30BaHUs.



K xonmy oOyuenuss B 11 Kkjaacce Ha yriyOJIeHHOM YypoBHE OyayT
c(OpMUPOBAHBI Y O0YUYAIOIIUXCS YMEHUS:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npobjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHWH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUs, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPO/E,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHE BJAJE€Th CHUCTEMOW OMONOIMYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronmoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUs SBOJIOIMH), YUECHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTMUECKON TUpaMuIbl 3HEpPruu), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAE€Th  OCHOBHBIMH  METOJJaMM  HAy4YHOrO  IO3HAHMA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO ¥ CUMITATPUYECKOTO BUAOOOpa30BaHUS,
BIUSHUA  JBWKYIIMX  CWJ  DBOJIOIMM  Ha  reHoQoHa  TOMYyJSLUH,
IPUCIIOCOOTICHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUs HANPABICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JIBIKYIIMMHM CHJIaMUA aHTPOIIOT€He3a, KOMIIOHEHTaAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPEeJbl OOUTAHUSA, €IUHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M UECTIOBEUECTBA;

yMEHHUE peniaTh OMOJIOTUIECKUE 3aa91, BBISABIISITh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, ICTaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOAATH
npaBuia mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPATh WX OSKCICPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeIb WCCICIOBAHMS, AaHAJTU3UPOBATH IOJYYCHHBIC
pe3ybTaThl U JE1aTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bl M TCOPHH O TIPOUCXOXKICHNUN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
JESATEILHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO U
BBICIIIET0 0Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buosorus xak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 | !
KJIETKE
7 Hacnencteennas uadopmanus u 9 | 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetrnka — HayKa O HacCJI€ACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTHYECKasi OMOIOTHSI 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| 3apoKCHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUN B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 1 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 P 8 P 15 1 15
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1 1
DKoJ0rusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIIei cpeaoi
Opranusmesl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUS BUJIOB U TOMYJISUN 1 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 . 12 1 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema 6
11 UYenoBek u okpyKaroias cpeia 6
12 PesepsHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTpoJbHbIe IIpakTnyeckue
cero
padoThI padoThI

buosorus kak KOMIIJICKCHAsI HayKa U KaK
4aCTb COBPEMCHHOI'O 06IHGCTB3

JKuBrle cUCTEMBI U UX CBOMCTBA 1

3 YpoBHEBast OpraHu3alus KUBbIX CHCTEM 1

Hctopust OTKpBITUS U U3YUYEHUS KICTKH.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [IpakTrueckas padbota
«/3yueHnue MeTo10B KJIETOUYHOU OMOJI0Tuu
(xpomatorpadus, anexTpodopes,
muddepeHmaIbHoe HeHTpU(yTrupoBaHue,
[TLIP)»

6 XMUMHYECKUH COCTAB KJIIETKU 1

MI/IHepaJ'ILHHe BCIICCTBA KJIICTKH, UX
Ouosornueckas POJib

Opraanyeckue BenecTBa KIeTKH — OEJKH.
JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX
peakuuin

CaoiicTBa, k1accuduxanys 1 GyHkuuu
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJIICTKHU —

10
YTIIEBOJIbI

1 Oprannyeckue BeIECTBa KIETKA —

JIUIIH B
Hyxneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «Mccienoanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJCJIIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenne u pynkuun ATO. Ipyrue
Hykieosunrpupocdarsr (HTD)

14 CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKNU

15 MeToapl CTpYKTYpHOU OHOIOTHI

16 Tuns! knetok. [Ipokapuornueckas KieTka
CrtpoeHne 2yKapuoTHYECKOM KIIETKH.

17 [TpakTuueckas pabota «3y4yeHne cBONCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTnyeckas padora «3yueHue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEIBHBIX
KJIIETKaxX»

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:

20 MHUTOXOH/IPHH, TUIacTUIbI. JITabopaTopHast 0.5
pabota «VccnenoBanue miaasmMoiansa u ’
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAaX)»

21 HememOpanHble OpraHou/Ib! KJIETKH

22 Ctpoenue u GyHKIMH s1ipa




23

24

CpaBHUTEJbHAS XapaKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHas pabora
«3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

ACCUMWISIIINS U TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopnas pabora
«3y4yeHune KaTaauTU4eCcKON akTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «3y4yenne pepMeHTaTUBHOTO
paclieruIeHus IepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26
27

benku-akTuBaTOpPBI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

dotocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe MpoiieccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.
JlabopaTtopHast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHHUS U JBIXAHHS

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuyn MaTpuyHOTrO CUHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpaucnsauus u e€ sTarnbl
36 KoaupoBanue amunokuciot. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranu3anys reHomMa y IpoKapuoT u
AYKapHOT
18 MounekysipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 3YKapHOT
Bupycel — BHeKIeTOUHBIE POPMBI JKU3HU U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3aHue MOJeNIu BUPYCa»
40 BupycHsbie 3a001eBaHus YelloBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHonoruu B 6MOJI0TUN U MEULIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yyeHne XxpoMocoM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JleneHne KJISTKM — MHTO3
Tumns! kietok. KaproknHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5

MHTO32 B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»




47

PGI‘YJ'IHI_[I/IH JKH3HCHHOI'O IUKJIa KJIIECTOK

48 OpranusMm Kaxk eMHOE LIeJI0e

49 Tkanu pacrenuii. JlJabopatopHas pabora 0.5
«3y4yeHue TkaHel paCTCHUN '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTopHas paborta «3yueHue TKaHen 0.5
YKUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBr>keHre OpraHu3MoB

54 [Iutanue oprann3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHast cUCTEMA YeIOBeKa

56 JIpixaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beinenenue y opranusmMoB

61 3amura y opraHu3MOB

62 HNMmyHHas cuctema 4enoBeka

63 Pa3npaxuMocTh 1 peryssius y

OpTraHnu3MOB




['ymopanbHast peryisiius 1 SHAOKPUHHAS

64 cucTeMa KUBOTHBIX M YeJIOBEKa

65 ®DopMbI pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pazMHOKEHKE

67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas pabora 0.5
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpEnapaTax»

60 WNnauBuyansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akyaJKa OpraHOB U TKaHEW U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaboparopHas paboTa «BrisiBieHue 0.5
MPU3HAKOB CXO/ICTBA 3apOIbIIIeh
MO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.

72 JlabopaTtopHast pabota «CTpoeHue opraHoB 0.5
Pa3sMHOKEHUS BBICIIMX PACTEHUI»

7 HcTopust cTaHOBJIEHUS M Pa3BUTHS
TeHETUKHU KaK HayKH
OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.

74 JlaGopatopHas pabota «/{po3oduia kak 0.5
00BEKT FeHETUYECKUX MCCIIEIOBAHUIN
3aKOHOMEPHOCTH HaCJeA0BaHUS

75 pU3HAKOB. MOHOTHOpUIHOE 0.5

CKpCIIUBaHHC. HpaKTI/I‘{eCKaH pa60Ta




"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpELIMBaHUA y Jpo30Quis"

I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpEeLBaHUs
77 AHanuzupytouiee ckpemuBanue. Hernonnoe |
JOMMHHUPOBaHUE
JlurubpuiHoe cKpeluBaHue.
73 [IpakTuyeckas padora «M3yuenue | 0.5
pE3yIBTATOB TUTHOPUIHOTO CKPEIINBAHUS ’
y IPpO30(HIIBDY
79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO |
CKpEeLBaHUs
80 CleruieHHOe HACJIeI0BaHKE MPU3HAKOB 1
81 XpoMOCOMHasi TEOpHs HACTIEICTBEHHOCTH 1
82 I'eneTuka nona 1
83 ['enoTun xak nenocTHas cucrema 1
24 I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS |
pacTeHUH, )KUBOTHBIX U Y€JIOBEKa
25 M3MeHunBOCTh MpHU3HAKOB. Buasl |
M3MEHUYUBOCTH
86 MoudukaoHHas U3MEHYNBOCTh 1
BapuanuvoHHbIN psa U BapUallMOHHAs
kpuBast. JlaboparopHas paboTa
g7 «HMccnenoBanne 3aKOHOMEPHOCTEN | 0.5

MOU(HUKATIOHHONH H3MEHUYMBOCTH.
[TocTpoeHne BaprallMOHHOTO psifia v
BApUALIMOHHON KPUBOI»




88

89

90

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTannoHHast U3MEHYUBOCTb.
[TpakTruueckas pabora « MyTanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.
ONUIreHeTHKA U SIIMTCHOMHUKA

0.5

91

92

I'enernka uenoseka. [IpakTuueckas pabora
«CocraBiieHUE U aHATTN3 POIOCIOBHOI

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

3HauecHUE MeI[HHHHCKOﬁ T'CHCTUKHU B
NpeaoTBpaAlICHUHU U JICHCHUU I'CHCTUYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabGopaTtopHast pabora «M3yuenue copToB
KYJBTYPHBIX PACTEHUN U IOPOJ] TOMAITHUX
JKUBOTHBIX»

0.5

95

96

97

Metoap! ceaeKIIMOHHON paboThl.
JlabopaTtopHast pabota «M3yuenne MeTo10B
CEJIEKI[UU PACTCHUIN»

JlocTnkeHus ceneKunn pacTeHUN 1

#KUBOTHBIX. [IpakTnueckas pabora
«lIpuBuBKa pacTeHHII»

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHNE
TEHETUUYECKUX PECYPCOB

0.5




buorexHosorusa kak HayKa U OTpacCiib

98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHBIE HalpaBJIEHUs] CHHTETUYECKON |
Ounoaorun

100 XpOMOCOMHas U T€HHasl MHKEHEPUs 1

101 Menunuackre OMOTEXHOIOT NI 1

102 PesepsHbiil ypok. IToBTOpEHuE, |
00o011eHue, cucTeMaTu3alys 3HaHu|

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KJIACC

KoanyecTBo yacoB
Ne ni/m Tema ypoka B KonTtposabHubie IpakTH4eckue
cero padoThbI padoThI

1 OpomouronHas reopus Y. lapsuna 1

) JBHoKy1IKe CUIIbI 3BOJIFOLIMH BUIOB 110 Y. |
HapBuny

3 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBII |
U UCKYCCTBEHHBII 0TOOD

4 DopMUPOBAHHE CUHTETUYECKON TEOPUH |
SBOJTIOINH

5 DTarbl HBOIIOIMOHHOTO TMpolecca: |
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS

6 [Tomymsiust — >neMeHTapHas eIMHULA |
SBOJTIOINH
3aK0H reHeTHYeCcKOro paBHOBeCHS JXK.

7 Xapau, B. Baitn6epra. JlaGoparopnas | 0.5
pabota «BrIsiBIeHHE U3MEHUNBOCTH Y '
oco0eit 0JTHOro BUAa»

8 DneMeHTapHbIe (PaKTOPhI IBOTIOIIUN 1

9 A ekt ocnoparens. dpdekrt !

OYTBUTIOYHOTO TOPIBIIIKA

10 Murpanuu. M3onsmum nomynsauui: |
reorpaduueckas, Ouonormaeckas

1 EctecTBeHHbII 0TOOP — HaNpaBISIONIMMA 1
(bakTop IBOJIIOIUU

12 [TonoBoit oT60p 1 1




13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOAIBOJIIOIHH.
JlaboparopHas pabota «3yueHue
apoMop(}030B U UAHOATANITAIIUHN Y
pPacTEHUI U KUBOTHBIX»

0.5

14

[Tpumeps! mpucnocoOaeHu y
OpraHu3MoB: Moposiornueckue,
¢dusnonoruueckue, OGHOXUMHUIECKHUE,
noBeneHveckue. Jlabopatopuas pabora
«IIpucnocobiieHus OpraHu3MoB U UX
OTHOCHUTEIIbHAS 11e1€CO00Pa3HOCTh)»

0.5

15

16

Bun, ero kpurepuu u cTpyKkTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

CrpykTtypa Buzia

0.5

17

Bunoo6pa3oBanue kak pe3ysibTart
MHUKPOIBOITIOITUN

18

19

CBs3b MHKPO3BOJIIOUOWH U SITUACMHUOJIOTUN

MaKp03BOJ'II-OI_II/I$I. ITaneoHTONIOrMYECKHE
METObI NU3YUYCHUA 53BOJIFOITUN

20

21

22

buoreorpaduueckre METOIbI U3yUCHUS
HBOJIIOLIUN

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJIIOTHUECKUE METOIBI U3YUCHUS
3BOJIIOLINH

MOJ'ICKy.TISIpHO-PCHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTUUECKUE
MCTObI U3YUYCHUA 3BOJIFOITUN




23

O6H_[I/Ie 3aKOHOMCPHOCTH 3BOJJIIOLUU

AnanrtuBHas panuanus. HepaBHOMepHOCTH

24 TEMIIOB DBOJIFOIIH

)5 Hayunple runoTe3bl MpOUCXOKACHUS
YKU3HU Ha 3emiie

26 JloHay4HbIE IPEIICTABICHUS O 3aPOXKICHUN
KU3HU

7 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM
IBOJIOIUH

28 ['unoressl 3apoxkIeHUs KU3HU
HcTopust 3eMin 1 METOIbI €€ N3YUCHHUS.

29 JlaboparopHas pabota «3yuenue u 0.5
OIKCAHKUE UCKOMAEMBIX OCTATKOB JIDEBHUX
OPraHU3MOBY

30 HauanbHbIe ATanbl OpraHuyecKon
IBOJIOIUH

31 OBOJIOLUS DYKAPUOT
OCHOBHBIE 3TaIlbl YBOJIOLUH

1 pactutenbHoro mupa. [Ipaktudeckas 0.5
pabota «M3yueHue ocoOeHHOCTEN '
CTPOCHUS PACTCHUI PAa3HBIX OTAEIIOBY»

13 OCHOBHBIE 3TaIlbl YBOJIOLUH KUBOTHOTO
MHpa
DBouonus )KUBOTHBIX. [IpakTiueckas

34 paborta «M3yuenne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)

35 PazButue xxu3HM Ha 3eMIie 10 Ipam U

nepuoiaM




MaccoBslie BBIMUPAHUA — DKOJIOT'HYECKHE

36 KPHU3HUCHI IPOLLIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HC,
€ro 0COOEHHOCTH

18 CoBpeMeHHasl cucTeMa OpraHu4eckoro
IIPOLLIOTO

39 OCHOBHBIE CCTEMaTHYECKHE IPYTIIbI
OpraHU3MOB

40 AHTpONOJIOTHS] — HAayKa O YEJIOBEKE

A1 PazButne npencrasieHuit o
IIPOUCXOXKACHUN YeJIOBEKa
MecTo yenoBeka B CUCTEME
oprasudeckoro mupa. JlaboparopHas

42 pabota «3ydyenue ocooeHHOCTEH 0.5
CTPOCHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C
IPSAMOXOKICHUEM»

43 JIBrKyIIME CUIIBI aHTPOIIOTEHE3a

44 CooTtHo1ieHne OMOJOTUYECKUX U
COLIMAJILHBIX (PaKTOPOB B aHTPOIIOT€HE3E

45 OcHOBHBIE CTaIUN aHTPOIIOT€HE3A

46 [Taneoreneruka u najaeoreHOMUKa

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [Ipakrnueckas

48 pabota «/3ydyeHune 3K0I0rn4ecKux 0.5
aJlanTaluii YeJIoBeKa»

49 MeXIUCIATUTHHAPHBIE METOIBI
AHTPONOJIOTUU

50 3apoKAEHUE U Pa3BUTUE DKOJIOTUU




Metonsl sxonorun. JlabopatopHas pabota

51 «3yyeHune MeTOI0B HKOJIOTUYECKUX 1 0.5
UCCIIEI0BAHUI

57 3Ha4YeHHE IKOJOTHUECKUX 3HAHUU JJIA |
YyeJioBeKa

53 Okonoruyeckue HakTopsl 1
Aobuotnyeckue aktopbl. CBET Kak

54 sKkosiornueckuit pakrop. JlabopaTopHas | 0.5
pabota «BblsiBneHne npucnocodaeHuit '
OPTraHU3MOB K BIIMSTHUIO CBETA
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTHYECKUI (aKTop.

55 JlaGopaTtopHas pabota «BrisiBieHne 1 0.5
pUCIOCOOICHUH OPraHU3MOB K BIMSTHHIO
TEMIIepaTypb»
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak

56 sKosiorndeckuit paxtop. JlaboparopHas | 0.5
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbBIX MECT OOUTAHHSDY

57 Cpenbl 00MTaHHUS OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 KuzneHusle GopMbI OpraHU3MOB 1

60 buoTtnueckue haxkTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOJIeHCTBUI

61 JUIs CYILLIECTBOBAHMS OPraHU3MOB B Cpelie 1
oOuTaHus

2 DKOJIOTHYeCcKHe XapaKTepUCTUKU !

MomyJrsimun




OCHOBHBIE ITOKa3aTeIIN IOy AN

63 YUCJIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHoBHBIE TTOKA3aTeNN MOMYJISILIUU:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 Okojoruyeckas CTpyKTypa MOIyJIALNUN

66 JluHamuKa nonyJisuuy U €€ peryJisaiuus

67 KpuBbie pocta 4MCIeHHOCTH MOMYJISIIHU.
KpuBbie BbIKHBaHUS
DKOJIOTMYEcKasi HUIIa BUIA.

68 JlabGopaTtopHast padora «IIpucnocobnenus 0.5
CEMSTH PACTCHHH K PaCCEIICHUIO

69 Bua xak cucrema nomyssiuit

70 3aKOHOMEPHOCTH MOBEICHUS M MUTPALIUIA
YKUBOTHBIX

71 Co00111eCTBO OPraHU3MOB — OUOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBopoT BEIecTB 1 MOTOK SHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN SKOCHUCTEMBI

75 DKOJIOTUYECKHE MUPAMUJIbI

76 H3meHeHus coo0IIecTB — CYKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

73 [TpupoaHBIE SKOCUCTEMBI. IKOCHUCTEMBI

TYHAp, JIECOB, CTEIEH, TyCTHIHb




79

AHTpOHOl"eHHLIe 9KOCHUCTEMbI

Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3ydeHne u onucaHue ypooIKOCUCTEMbD) 05
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsA3HECHUI

2 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmerianerapHas 0601049Ka
3emun

84 VYuenue B. U. Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTHU CYLIECTBOBaHMS
ounocdepsr

26 KpyroBopotsl BemiecTB 1
OMOre0XUMHYECKUE IIUKIIBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE
OHOMBI CyIIH

88 YcroitunBocTh 61ochepsl

89 DKOJIOTUYECKHE KPU3UCHI U UX TIPUYUHBI

90 Bo3sgeiicTBue yenoseka Ha 6nochepy

01 AHTpONOreHHOEe BO3/IEHCTBHE HA
PaCTUTENbHBINA U )KUBOTHBIA MUP

92 Oxpana npupoasl

93 OCHOBHBIE IPUHIHIIBI YCTOHYNBOTO

Pa3BUTHA 9YCITIOBCUECCTBA U TPUPOJbI




PaHI/IOHaHBHOC IIpUPOAOII0JIIE30BaHNUEC 1

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pazHooOpa3us 3emiu

95 Q§o6meHHe 1o TeMe « MUKPOIBOIIONHUS U |
e€ pe3yaIbTaThD»

96 Ofionem&e 1o TemMe «MaKpOoIBOJIOLUS U !
e€ pe3ynbTaTh»

97 O606menne no Teme «IIpoucxoxaenne u !
pa3BUTHE KU3HU Ha 3eMiIe»

08 O606menue o Teme «lIpoucxoxieHue 1
YeJI0BeKa — aHTPOTIOTCHE3)»

99 O06o61IeHne TIo0 TeMe «DKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHSIX OPTAaHU3MOBY

100 O6006menne o Teme «OpraHu3Mel U cpejia !
oOUTAHUS

101 O06o006meHre 110 TeMe «DKOJIOTHSI BUJIOB U !
MOy JISALAID)

102 O6006menue mo Teme «buocdepa — |
rio0anbHast YKOCUCTEMay

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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