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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno yueOHoMy mnpeamery "buonorusa" (nmanee -
OuoJiorusi) Ha ypoBHE cpeJHero oOiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanun B Poccuiickoit ®@enepauuny, ®I'OC COO, Konnenuuu
npenojaBaHus y4yeOHoro mnpeamera «buoiorus» M OCHOBHBIX
MOJIOXKEHUM eiepaibHON padodeit mporpaMMbl BOCIIUTAHMUS.

VYyeOubiii npeamer «buonorus» yriayOoa€HHOrO YpPOBHSI M3y4Y€HUS
(10-11 xmaccel) SBISETCS OJHUAM M3 KOMIIOHCHTOB MPEAMETHON 00JIaCTH
«EctecTBeHHO-HayuyHble mpeaMerb». CornacHo mnonoxeHusm PI'OC
COO mpodunbHbie yuyeOHbIE TPEAMETHI, U3ydaeMble Ha YriIyOJIEHHOM
YpOBHE, SBISAIOTCS criocoboM auddepeHnnanuu oO0ydyeHusi Ha YpOBHE
CpeaHEro oO1rero oOpa3zoBaHus 51 IPU3BaHbI 00€eCIIEUnTh
IPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIIUM, CPETHUM OOIINM, CPETHUM
npodeccuoHaIbHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpemsi Kaxabli
U3 DJTUX YYEOHBIX TMPEIMETOB [OJDKEH OBbITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  pellIeHWe O00pa3oBaTENbHBIX, BOCIUTATEIbHBIX U
Pa3BHUBAIOLIMX 3aJlay, CBS3aHHBIX C MPOQOpUEHTAIMEN O0yUYaIOIUXCS U
CTUMYJMPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJacCTH HAYyYHOTO 3HAHUA,
CBSI3AaHHOTO C OMWOJIOTMEH, MEIUIIMHOM, JKOJOTHCH, IICHXOJIOTHCH,
CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma 1o  yueOHOMY mnpenmetry  "buomorums" — maér
OpeICcTaBlieHne O LeId M 3aJadax H3yuyeHHus Yy4eOHOro mpenMera
«buonorus» Ha yriayONEHHOM YpOBHE, ONpeneseT 00s3aTenbHoe
(MHBapHMaHTHOE) MPEIMETHOE COAEpKaHUE, €ro CTPYKTYpPUPOBAHHE IO
pazzmenaM W TEMaM, pacOpeiesieHHEe M0 KiaccaM, pPEKOMEHIYeT
MOCJICIOBATEIPHOCTh  M3YYCHHMs] y4eOHOro MaTrepuaga ¢ y4EToMm
MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH Y4EOHOrO
npolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuatomuxcs. B mporpamme mo
OMONOTMM  peaNn30BaH TNPHUHIMI TMPEEeMCTBEHHOCTH C H3yYeHHEM
OMOJIOrMM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Ogarojaps 4yemy
MPOCMATPUBAETCS]  HAMNPABIEHHOCTh HAa  MOCIEAYIOIIEe pPa3BUTHE
OMONOTUYECKUX  3HAHWUH, OPUEHTUPOBAHHBIX Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS, 3KOJOTMYECKOI'O MBIIUICHHUS,
IIPEICTABICHUN O 3JOPOBOM 00pa3e *KU3HH, HA BOCIUTAaHUE OEpPEKHOIrO
OTHOIIEHUS K OKpYXKamoued npupoaHon cpeae. B mporpamme mno
Ouonoruu TaKKe IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeaMera
«buonorus» B peanmmzauuu TpedoBanuit ®I'OC COO k miaHUpyeMbIM



JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM Pe3yjibTaTaM O0y4eHHS
U B (OpPMHPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOMN
NesATeNbHOCTH oOy4Jarommxcs o OCBOEHHUIO coZiepKaHUs
Ouosiorudeckoro  oOpa3oBaHUS Ha  ypPOBHE CpeaHEro  OOIIero
oOpa3zoBaHus.

VYueOuniii mpeamer «buomorus» Ha YpOBHE CPEAHErO OOIIETro
oOpa3oBaHusl 3aBepliaeT OWOJOTrHYEecKoe oOoOpa3oBaHUE B IIKOJIE H
OPUEHTUPOBAH Ha paclIMpeHue W yriayOJeHue 3HaHUN OOydaroIuXcs O
KUBOM TMpPHUPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OHOJIOruH,
SMOpHUONOrUM W OWUOJNOTMM  Pa3BUTHUS, TE€HETHKH,  CEJIEKIIHH,
OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenue yueOHOro mnpeamera «buosorus» Ha YriyOJIeHHOM
YpOBHE OPUEHTUPOBAHO HA MOJArOTOBKY 00YYaIOUIUXCS K TOCIEAYIOIIEMY
MOJIYYeHUIO OHOJOTHYECKOro 00pa3oBaHMs B By3aX W OpraHU3alMsIX
cpenHero mnpodeccuoHanbHOro obOpaszoBanus. OCHOBY €ro cojaep aHus
COCTaBIIIET CHUCTEMa OHWOJIOTMYECKUX 3HAHUM, TIOJYYEHHBIX TMpU
U3yYeHUH  OOYyYaloIMMUCS  COOTBETCTBYIOUIMX  CHUCTEMATHYECKHUX
paznenoB OMOJIOTMU HAa YPOBHE OCHOBHOTO 0011ero odpa3oBanus, B 10—
11 kimaccax 3TH 3HaHMS TOJNY4YarOT pa3BUTHE. TakK, paclIUpeHbl U
yriayOiaeHbl OMOJIOTHUECKHE 3HAHUSI O PACTEHUsX, JKUBOTHBIX, Ipudax,
OakTepusiX, OpraHu3Me 4YelloBeKa, OOLUX 3aKOHOMEPHOCTSIX JKHU3HH,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKHE CBEACHUS MPHUKIAJAHOTO U
MOMCKOBOTO XapaKTepa, KOTOPbIe MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI
JUTSL TIOCTIeTytoIIero Beioopa npodeccun. Bo3moxkHa Takke MHTETrpanus
OMOJOTUYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU 3HAHUSIMU, TIOJTY4€HHBIMU
oOydJamImMUMHUCS TpU U3YYeHUH (PU3UKU, XuUMUHU, Treorpadpuu u
MaTEeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHomy mpeamery "buomorus"
OTpakaeT CHUCTEMHO-YPOBHEBBIH U  OJBOJIONMOHHBIN  MOAXOABI K
uzydeHuto Oumonoruu. CoriacHo UM, H3y4YalOTCS CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE MJI1 >KUBBIX CHUCTEM pa3HOTO YpPOBHS
OpraHu3aluy, 3BOJIIOIUNA OPraHUYECKOr0 MHpa Ha 3emMile, COXpPaHEHUs
OMOJIOrMuecKoro pazHooOpasus miuaHeTsl. Tak, B 10 kiacce m3ydarorcs
OCHOBBI MOJIEKYJSIPHOW ¥ KJIETOYHOW OMOJIOTUU, SMOPHUOJIOTHH U
OWONOTMY  pPa3BUTHS, TEHETUKH W CEJICKIIUH, OWOTEXHOJOTHU W
CUHTETUYECKON OMOJIOTUU, aKTyaJIU3UPYIOTCS 3HAHUS OOYyYaroImMUXCs MO
O0OTaHMKE, 300JIOTHH, aHaTOMHH, (puzmonaormu deimoBeka. B 11 kiacce



M3Y4YaloTCsl HBOJIONMOHHOE YYE€HHUE, OCHOBBI SKOJOTMHM M YYEHUE O
o6uocdepe.

VY4eOnbiii npeamMer «buosiorusi» npu3zBaH OOECHEUYUTh OCBOCHHE
oOy4JaromuMHcs OUOJIOTMYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIUIIOB U
[IpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAY4YHOUN
KapTUHBI MHpA, 3HAHUH O CTPOCHHH, MHOTOOOPAa3WU U OCOOCHHOCTSIX
KJIIETKH, OpraHu3Ma, TMOMyJIsluu, OHUOLIEHO3a, JKOCUCTEMBI, O
BBITAIOIINXCS HAYYHBIX JTOCTHKEHUSIX, COBPEMEHHBIX HCCICIOBAHUIX B
OWOJOTHMY, TIPUKIAIHBIX acleKTaX OWOoJOTHYeCKUX 3HaHuh. Jlis
Pa3BHUTHS U TOJJEPKAHHUS MHTEpeca 00yJaroIuXxcss K OMOJIOTUN HapsIy
CO 3HAYUTEJILHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaia B COACPKaHUU
porpaMMbl IO OHOJIOTMM TPEAYCMOTPEHO 3HAKOMCTBO C HCTOpHUEH
CTaHOBJICHHUS W PAa3BUTHUS TOW WUIM WHOW OOJAcCTH OWOJIOTHH, BKJIAJIOM
OTCUECTBEHHBIX M 3apy0CKHBIX YYEHBIX B PEIICHUEC BaXKHEHIITMX
OMOJIOTMYECKUX U DKOJOTHUUECKUX MPOOIeM.

Ienb n3ydenus yuebHoro npeamera «buosorus» Ha yriayOaéHHOM
YpPOBHE — OBJIaJICHUE OOYYaIONIUMUCS 3HAHUSIMHU O CTPYKTYpHO-
(YHKIIMOHAIBHONW OpraHu3allid KUBBIX CHUCTEM pa3HOrO paHra u
NpUOOpETeHHEe YMEHUW MCIOJIB30BaTh 3TH 3HAaHUA B (HOPMHUPOBAHUU
UHTEpeca K OMpeaesIEHHOM 001acTh MpodeccHoHaIbHON eI TEIbHOCTH,
CBS3aHHOW C OuWoNOrueHd, Wiu K BBIOOPY Y4ueOHOTO 3aBelNeHUs s
POJIOJIKEHUST OMOJIOTUYECKOT0 00pa30BaHUsl.

JlocTmkeHue 1eau u3ydeHus ydeOHoro mpeaMmera «buosmorus» Ha
yriy0iaE€HHOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONTUMHKCS CHCTEMbl OHMOJIOTMYECKHX 3HAHHH: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHUSX, KOHIIEHIUAX, TUIIOTEe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX U TpaBWjiaX, COCTABJISIONIUX  COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpA; O CTPOCHUH, MHOTO00pazuu u
OCOOEHHOCTSIX OMOJIOTUYECKHX CUCTEM (KJIETKA, OpraHu3M, MOMYJISIUs,
BUJ, OworeorneHo3, Ouocdepa); O BBJAIOMMUXCSI OTKPBITUAX U
COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYalOIIMXCA C METOJAaMU TIO3HAHUS IKUBOH
OPUPOABI:  HMCCIECIOBATEILCKUMHA  METOJIaMH  OMOJIOTUYECKUX  HAYK
(MOJIEKYJIIpHOW M KIJIETOYHOH OWOJIOTHHM, AMOPHOJIOTHH W OHOJOTHH
pPa3BUTHs, TCHETUKU W CEJEKIMH, OMOTEXHOJIOTMH W CHHTETUYECKOMN
OMOJIOTHY, TAJICOHTOJIOTHH, JKOJIOTHH), METOJaMU CaMOCTOSTEIIBHOTO
MPOBENICHUS OMOJOTUYECKUX UCCIEAOBAHUH B JIAOOPATOPHH U B TIPUPOJIC
(HaOurroeHUE, U3MEPEHUE, PKCIICPUMEHT, MOJICIIMPOBAHHE);



OBJIaJICHUE 00YYaIOIUMHUCA YMEHUSIMH: CAMOCTOSTENbHO HAXOIUTh,
aHAIM3UPOBATh W  MCHOJB30BATh OHMOJIOTMUECKYIO HH(OpMAIUIO;
MOJIb30BaThCS ~ OMOJOTMYECKONM  TEPMUHOJOTMEH UM CHUMBOJIMKOW;
YCTaHABIMBATh CBA3b MEXIY pa3BUTHEM OHOJIOTMM M COLHUAIBHO-
SKOHOMHYECKUMHU U OKOJOTMYECKUMHU MpoOJeMaMH YeJIOBEUYECTBa;
OLICHMBAaTh TMOCJIEJCTBUS CBOEH JEATEIBHOCTH MO OTHOIIEHUIO K
OKpYXarolel MpUpOoJHON cpelie, COOCTBEHHOMY 3/10POBbIO U 310POBBIO
OKpPYXaIOIIUX JI0/Iei; 000CHOBBIBATH U COOMIOAATH MEPHI TPOPHIAKTUKA
MH(EKIMOHHBIX 3a00JIeBaHMM, TMpaBuUia TOBEACHHUS B MNPUPOJAE U
oOecrieueHusi 0€30MACHOCTH COOCTBEHHOW KM3HEAECSATEIbHOCTH B
Ype3BbIUAMHBIX CUTYaIUSX MPUPOAHOTO M TEXHOT€HHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE Hay4Hble OTKpPBITUS B o00yacTu
OnoJoruy;

pa3BUTHE Yy OOYYaIOIIMXCS WHTEJUICKTYaIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B IMpoIlecce 3HAKOMCTBA € BBIAAIOUIUMUCS OTKPBITUAMH U
COBPEMEHHBIMU HCCIEAOBAaHUSIMU B OHOJIOTHH, PEIIAEMBIMU  €I0

HpO6HCMaMI/I, METOJI0JI0THeH OMOJIOTMYECKOTO nCcCiIcaoBaHusd,
IMPOBCACHUA SKCIICPUMCHTAJIBHBIX HCCHGHOB&HHﬁ, peuICHUA
OMOJIOTMYECKHUX 3a1a4, MOICIIMPOBAHUA OMOJOTHYECKNX OOBEKTOB H
IMponcCCOB,

BOCIIUTAaHUE Yy OOYYalOIIMXCSl [IEHHOCTHOTO OTHOIICHUS K >KUBOMU
OpUpoJe B I1EJIOM W K OTIAEIbHbIM €€ OOBeKTaM U SIBICHUSIM;
dbopMupoBaHUE HKOJOTHYECKON, TEHETUYECKOW TpPaMOTHOCTH, OOIIeH
KyJbTYphl TIOBEJICHHS B TPHUPOJAE; WHTErPAIMH E€CTECTBEHHO-HAYUYHBIX
3HAHUM;

npuoOpeTeHne 00y4aroIIMMUCS KOMIIETEHTHOCTH B PallMOHAIILHOM
MPUPOAOIIONB30BaHUN (COOJIO/ICHNE TIpaBUl TIOBEACHHUS B TPHUPOJE,
OXpaHbl BHUJOB, JKOCHCTEM, OHUOC(hEpHI), COXpaHEHUU COOCTBEHHOTO
3MI0POBbSI W 3J0POBBS  OKPYXKAIOUIUX JIOJeH (COOMIo/IeHus Mep
popUIaAKTHKN 3a00JIeBaHUH, obecrnieueHue 0e30macHOCTH
KU3HEJEATETPHOCTH B YPE3BBIYAMHBIX CUTyallMsIX MPUPOJHOTO H
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJB30BAHHS OHOIOTHMUYECKHUX
3HAHUW U YMEHHU B IIOBCEJHEBHOM KU3HU,

CO37aHUE YCIOBHH JUIsi OCO3HAHHOTO BBIOOpa O0OyYarOUUMUCS
WHIMBUYaJTbHOM 00pa3oBaTeIbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
MOCJEeAYIOIIEMY npodeccruoHaTbHOMY CaMOOIIPECIICHHUIO, B
COOTBETCTBHHM C WHIWBHIYAIbHBIMH HWHTEPECAMH W TMOTPEOHOCTIMU
pernoHa.



OOmiee 4yMciIO YacoB, OTBEACHHBIX HAa H3y4YeHHE OHOJIOTMH Ha
yIIyOJICHHOM YpPOBHE CpPEIHEro obiiero obpasoBaHus, cocrasisieT 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kimacce — 102 gaca
(3 gaca B HenenmO).

OT60p opraHM3allMOHHBIX (OpPM, METOJOB U CPEICTB OOYUECHUS
OMOJNIOTHH OCYIIECTBIACTCA C Y4ETOM CHEIU(PHUKH €r0 COAEpKaHUS U
HANpPaBIEHHOCTH Ha TPOAOJIKEHHWE OHMOJOTrHYecKoro oOpa3oBaHUS B
OpTaHM3aIHAX CPETHETO MPOPECCHOHATHFHOTO U BBICIIET0 00pa30BaHMs.

OO0s3aTenpHBIM ~ yCcIOBMEM  pud  OOy4YeHHMM  OHMOJOTMM  Ha
yrIyONIEHHOM  ypOBHE  SIBISIETCSl  MPOBEJAEHHE J1a0OpaTOPHBIX U
npakTHUecKux paboT. Takxke ydacThe OOy4aroUIMXCs B BBIOJHEHUHU
MPOEKTHBIX M Y4eOHO-HCCIENOBATENBCKUX DPA0OT, TEMaTHKa KOTOPBIX
OTIpeNIeNsAeTCSl Y4YUTEJIeM Ha OCHOBE HWMEIONINXCS MaTepUaibHO-
TEXHHYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue TPOTPaMMBbl, BBIJICIICHHOE KYPCUBOM, HE BXOIAUT B
MIPOBEPKY rocyAapcTBeHHOU ntoropoi arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Omosiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus
pa3BuTusa Ouojoruu. buomoruueckue HAyKd U U3y4aeMble HMU
npoOneMbl. DyHIAaMEHTaJIbHbIE, MPUKIAIHbBIE U TOUCKOBHIE HAy4YHBIC
UCCJICJIOBaHUs B OMOJIOTHUH.

3HavueHue OMOJIOTUU B OPMHUPOBAHUU COBPEMEHHOUW €CTECTBEHHO-
Hay4YHOUW KapTuHbl Mupa. IIpodeccun, cBs3aHHBIE C OHOJOTHUEH.
3HaueHUe OWOJOTMM B  MPAKTHYECKOW JEATETLHOCTH 4YeJOBEKa:
MEJIMIIMHE, CEIBLCKOM XO035ICTBE, MPOMBIIIJICHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanumn

[Hoptpetsi: Apucrotens, Teodpact, K. Jlununent, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. 1. Bepuanckuu, W. I1. [TaBnos, U.
N. Meunuko, H. W. Basuno, H. B. Tumodeen-Pecorckuii, JIx.
Yorcon, ©. Kpuk, /. K. benses.

Tabmuupel u cxembl: «CBs3p OHMOJOTUU C JAPYTMMH HayKamMu»,
«Cucrema OMOJIOTHYECKUX HAYKY.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

JXKuBble cucTteMbl Kak mpeaMeT u3ydeHus Oumonorun. CBoiCTBa
KUBBIX CHCTEM: EJUHCTBO XUMHUUYECKOTO COCTaBa, JUCKPETHOCTH U
LEJIOCTHOCTh, CJI0KHOCTh U YNOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTD,
caMOOpraHu3aus, CaMOBOCITPOU3BEEHNUE, pa3apakKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alnM )KUBbIX CUCTEM: MOJIEKYJIIPHBIN, KIECTOUYHBIM,
TKAHEBbI, OPraHU3MEHHbBIM, IMMOMYJSIMOHHO-BUIOBOW, SKOCUCTEMHBIN
(ObuoreonienoTuueckuit), Ouocdepusii. IIpomeccs, mpoucxondmye B
KUBBIX cucTeMax. OCHOBHBbIE MPHU3HAKU KUBOro. JKu3Hb Kak ¢dopma
CylIeCTBOBaHMS Martepuu. Hayku, wu3ydarommue >XuBbIE CHUCTEMBbI Ha
Pa3HbIX YPOBHSIX OpraHU3aIUU.

N3yyenue SKUBBIX CHUCTEM. MeToabl OHMOJIOTHYECKOW HAYKH.
HaGntonenue, nsmepenue, 3KCEPUMEHT, CUCTEMaTU3alus, METaaHaln3.
[londaTne 0 3aBUCHMMON M HE3aBUCHMOW nepeMeHHOH. [lmaHupoBaHue
skcniepumenTa. [loctaHoBka u mpoBepka runore3. Hyneas rumoresa.



[TonsitTue BBIOOPKM U €€ IOCTOBEpHOCTh. Pa3zbpoc B OHOIOrHYECKHUX
naHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IprumHBI
HUCKaXEHUs pE3yJNbTaTOB JOKCIEepuMeHTa. [IOHATHE CTaTUCTUYECKOrO
TecTa.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «OCHOBHbIE  TPHU3HAKU  JKU3HU»,
«buonornueckue cucremsl», «CBONCTBa KWBOW MaTEepum», «YpPOBHHU
OpraHu3aluu KUBOU NpUpoabl», «CTpoeHNE JKUBOTHOU KIETKW», « TKaHU
KUBOTHBIX», «CHCTEMBI  OpPraHOB  YEJIOBEYECKOTrO  OpPraHu3May,
«buoreonenos», «buochepar, «MeTo1bl U3yUEHHS! ) KUBOU IPUPOIBI.

O6GopynoBanue: nabopatopHoe O0OOpPYAOBaHUE [Jisi MPOBEIACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrons30BaHue pa3InUHbIX METOI0B IIPU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Krnerka — cTpykTypHO-(pyHKIIMOHANbHAS €TMHULIA KUBOTO. MicTOopus
oTKpbITUsl KJeTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus
(T. IUeann, M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKCHUS
COBPEMEHHOM KJIETOYHOM TEOPHUH.

MeTonbl MOJEKYJISIPHONW MU KJIETOYHOM OMOJIOTMH: MHUKPOCKOIHUSA,
xpomatorpadus, anekTpodopes, METOA MEYEHBIX aTOMOB,
muddepeHnmaibHOoe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
U3zyuenue ¢urxcuposannvix  kiemok. INEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnas mukpocxonus. Bumanvnoe (npudsicusHenHoe) usyueHue
KJIemox.

JdeMoHCTpamuu

IMoptpersi: P. I'yk, A. JleBenryk, T. IllBann, M. Ilneiigen, P.
Bupxos, K. M. bap.

Tabmuuet 1 cxembl: «CBETOBOM MHKPOCKOM», «IIEKTPOHHBIN
MUKpOCKom», «IcTopust pa3BUTUS METOJIOB MUKPOCKOITUAN).

ObopynoBaHue: CBETOBOM  MHMKPOCKOII, MHUKPOIIPENapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckas padora «/3yueHne METOI0B KIE€TOUHOW OUOJIOTHH
(xpomarorpadus, anekTpodopes, mud depeHrantbaoe
nentpudyruposanue, [TLP)».

Tema 4. Xumunueckasi OpraHu3anms KJIeTKH

XUMHYECKUI COCTaB KJIETKH. Makpo-, MUKPO- 51
YIBTPAMUKPOAIEMEHTH. Boa n €€ ponp Kak pacTBOPHUTENs, PEarcHra,



y4acTHE B CTPYKTYPUPOBAHUHU KIIETKHU, TEILIOPETYJIAMU. MuHEpalbHbIE
BELIECTBA KJIETKHU, UX OMosiornyeckas poiib. Pojab KATHOHOB M aHUOHOB B
KJIETKE.

Opranuyeckne BEIIECTBA KIETKH. bBHONOrMYecKHe NOJHUMEPBI.
benku. AMUHOKUCIOTHBIM cocTaB OenkoB. CTpYKTyphl O€lKOBOM
MousiekyJbl. [lepBuuHas cTpykrypa Oeinka, nenTuaHas cBsi3b. Bropuunas,
TpEeTHYHasl, YeTBEPTUUHAs CTPYKTYphl. [lenaTypanus. CBoilcTBa OENKOB.
Knaccuduxanus 6enxoB. buonorunueckue GpyHkuuu 6enkos. [lpuonul.

Yraesoapl. MoHocaxapuabl, JAUCaxapuibl, OJUTOCaXapuiabl WU
nosicaxapuibl. OOIIKIA MJIaH CTPOEHUS U PUBUKO-XUMUYECKHE CBOMCTBA
yriaeBoaoB. buonornyeckue pyHKIIUU yrieBOIOB.

Jlunuaet. 'uapodunbHo-rUnpOod0oOHBIE cBoOlicTBA. Kitaccudukarus
aunuaoB.  Tpurnunepuasl,  GochOTUNUIbl,  BOCKH,  CTEPOUJIBI.
buonorunyeckne ¢ynkuuu aunuaoB. OOmMe CBOHCTBa OMOJOTHMYECKHUX
MeMOpaH —  TEKy4ecTh,  CIIOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxnennoseie kucinotel. JJHK n PHK. CrpoeHne HyKIEHMHOBBIX
kucioT. Hykneoruael. [lpuHumn  komruiemeHTapHocTH. [IpaBuio
Yapradda. Crpykrypa JIHK — npoitHas cniupanb. MecToHaxoXaeHUE |
ouonorunueckue Gpynkuun JJHK. Buast PHK. ®ynkiuun PHK B kneTke.

Crpoenue Monekynsl AT®. Makpospruueckue CBSI3U B MOJIEKYJIE
AT®. buonornueckue pynkiuu ATD. BoccTaHOBIEHHBIE IEPEHOCUHMKH,
ux QyHKOUU B KiIeTKe. J[pyeue Hykaeozuompugocgpamor (HTD).
CexBenupoBanue JIHK. Memoowt ecenomuxu, mpanckpunmomuxu,
NPOMeoMUKU.

CrpykrypHass Ouosorus: Owoxumuueckue u Ouodusznueckue
MCCJIEIOBAaHUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYPhI OMOMOJIEKYI.
Mooenuposanue cmpykmypol u QYHKYULl OUOMONEKYL U UX KOMNIJIEKCO8.
Komnviomepnwiii ouzaiin u opeanuueckuul cunme3 OUOMONEKVI U UX
HEenpuUpoOOHbIX AHATI0208.

JdemoHcTpanumn

[Moptpersr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
Opanxiul, @. Conrep, C. Ilpy3unep.

Juarpammel: «PacnpeneneHne XMMAYECKUX 3JIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KUBOUM IIPUPOIEY.

Tabmuubst u cxembl: «llepronuueckas TabnuIa XUMHUYECKHUX
AIeMEHTOB», «CTpOoe€HHE MOJIeKYNbl BOJIbD», «BemectBa B cocTaBe
opranu3MoBy», «CTpoeHHe MOJeKynbl Oenkay, «CTPYKTyphl OEIKOBOM



MOJeKyIbl», «CTpoeHHuE MOJIEKYN YIJIeBOAOBY», «CTpoeHHe MOJIEKYI
TUnUa0BY, «HykinenHoBbie KUCIOThIY, «CTpoeHne MoJieKybl ATD.

O6opynoBaHue: XuMu4eckas 1ocyia u 000py10BaHue.

JlabopaTtopnass pa6ora «OOHapyxeHUe OCJIKOB C IOMOIIBIO
KaueCTBEHHBIX PEaAKIU».

JlaboparopHass padora «VccnenoBaHue HYKJIEMHOBBIX KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue n GyHKINH KICTKH

Tunel  KIETOK:  DyKapuOTHYECKass U IPOKaApPHUOTHYECKAs.
CtpykTypHO-(YHKIIMOHAIBHBIE 00pa30BaHUS KICTKH.

Crpoenue npokapuoTuyeckou kiueTku. Kinerounas cteHka 6akrepuid
u apxeil. OcoOeHHOCTH CTpOEHHUs TeTepoTpodHONM H aBTOTPODHOU
MIPOKAPUOTHYECKUX KIETOK. MECTO U pojih MPOKApPHOT B OMOIIEHO3aX.

Crpoenne u (YHKIIMOHUPOBAHWE DYKAPUOTHUECKOW  KIICTKH.
[Tna3smaTuyeckas MeMmOpaHa (rma3maneMma). CrpykTypa
Ia3MaTHIEeCKON MeMOpaHBbI. Tpancnopt BEIIECTB yepes
MIa3MaTHYECKyl0 MeMOpaHy: mMaccuBHbIA (quddys3us, obOneruyéHHas
muddy3us), aKTUBHBIM  (NMIEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIN
tpancnopT). [lomynmponumaemocts  MemOpanbsl. PabGota  Harpwmii-
KaJUEeBOTO Hacoca. OHIOLMTO3: MUHOIUTO3, (PAroumro3. IK3OIMUTO3.
Krnerounas crenka. CTpykTypa v GyHKIIMN KIETOYHOW CTEHKH PACTCHHIA,
rpuboB.

[utonnaszma. I{uTo3zomnbs. Ilutockener. JIBHU)KEHME LMTOIMIA3MBI.
Opranouasl  kineTku.  OgHOMEMOpaHHBIE  OPTraHOMABI  KIIETKHU:
sHpomuazMarnueckas cetb (JIIC), anmapart ['onbIku, JTHU30COMBI, UX
cTpoeHue u GyHKIMH. B3auMOCBA3b OAHOMEMOpAHHBIX OPTaHOHIOB
kieTku. CTpOeHHE TpaHyJIIpHOrO0 PeTUKylyma. Mexanusm Hanpasienus
benxos 6 OIIC. CunHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOUYHBIX
MeMOpaH. ['maakuii (arpaHyJISIpHBINA) SHIOIIA3MATHYCCKHN PETHUKYIYM.
Cexperopnas (yskius anmapata [onpmxu. Moouguxayus 6enxos 8
annapame [onvoorcu. Copmuposka 6Oenkos 6 annapame 1 0nb0dxcu.
Tpancopt BewmecTB B KJIETKE. Bakyonum pacTUTENBHBIX KIETOK.
Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KJIETKA: MUTOXOHIPHUU, IJIACTUIBI.
llpoucxoorcoenue mumoxonopuit u naacmuod. Cumbuocenez (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHre U QyHKIIUH MUTOXOHIPUUA U
mnactun.  [lepBuuHble,  BTOPUYHBIE W CJOXKHbBIE  IUIACTHU]IbBI



(POTOCUHTE3UPYIOUIUX  3YKApUOT.  XJOPOIUIACTBI,  XPOMOILJIACTHI,
JICUKOIIACTHI BBICIIIMX PACTCHUM.

HememOpannbsie opranouasl kietku CrtpoeHne u  (PyHKUIUH
HEMeMOpaHHBIX OPraHOUJOB KJIeTKU. Pubocomsl. Ilpomesicymounsie
Gunamenmoi. MukpodunaMeHTbl. AKMUHOBbIEe —MUKPODUIAMEHMbL.
MpbieuyHble KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIULEYHBIX KIemOK.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHue U ABUKEHUE KT'YTUKOB
u pecHuyek. Mukporpybouku uuTominasmel. LlenTpuons. benku,
accoyuuposannvle € MUKpOQUIAMEHMAaMU U  MUKPOMPYOOUKAMU.
Momopnuvie benxu.

SAnpo. OOonouka sigpa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKH, HX
cTpoeHue U QyHKIUU. SnepHblil 6enKoBbI MaTpuke. [IpocTpaHcTBEHHOE
pacnoyio)KeHHEe XPOMOCOM B HUHTEppa3HOM flpe. IyxpomamuH u
eemepoxpomamut. belku XpoMmaTHHa — TUCTOHBL. J{uHamuka s0epHOl
06on0uKU 6 Mumose. HAoepuulii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENIbHAS XaPAKTEPUCTHKA KIETOK
AYKapHOT (pacTUTENTbHOM, JKUBOTHOM, TPUOHON).

JdeMoHCcTpamuun

IToptpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuupt u cxembl: «CTpoeHHE SYKapUOTHYECKOM KIIETKH,
«CTpoeHHE XUBOTHON KIETKH», «CTpPOEHUE PACTUTENBHON KIETKWY,
«CTpoeHue MUTOXOHApUMN», «Aapo», «CTpoeHne MNpOKAPUOTUYECKOM
KIJIETKH.

O6opynoBaHue: CBETOBOM  MHUKPOCKOII, MUKPOIpENnapaThbl
PACTUTENbHBIX, >KUBOTHBIX KIETOK, MHKpPOIpenapaTbl OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHas padora «l/3yueHue CTpOEHHUS KIETOK Pa3IUYHBIX
OPraHu3MOB».

IIpakTuyeckass padora  «l3yueHwe CBOHCTB  KJIETOYHOM
MeMOpaHbI».

JlaGopatopHass  padora  «JlcciaemoBanue — mIasMoiuza U
NEIUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX).

IIpakTuueckas padora «l3yueHune HABWIKEHUS IUTOIUIA3Mbl B
PACTUTENBHBIX KIIETKaX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPTUHU B KJIETKe

AccUMWISIIMA ¥ JUCCUMWIISIIIUSL — JBE CTOPOHBI MeTadoIu3Ma.
Tuner oOMeHa BemecTB: aBTOTPO(HBIM M TeTepoTpOdHBIA. YdacTue
KHCJIOpOJIa B OOMEHHBIX Ipoleccax. JHepreTuyeckoe obecreueHue



kieTku: npeppamienue AT® B oOMeHHbIX mporeccax. DepMEeHTATUBHBIN
XapakTep peakluuid KJIETOYHOro MeradonusMa. @epMeHTHI, UX CTPOCHHUE,
cBoicTBa U MexaHu3M jaeiictBus. Kopepmentsl. OTinnunsi GepMEHTOB OT
HEOPraHUYECKUX  KaTalau3aTopoB. benku-akTuBaTopbl U OCJIKHU-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEAKIUUA OT
pa3IUYHbBIX (PAKTOPOB.

ITepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KiIeTKe. DOTOCUHTES.
AHOKCuceHHbIlI U OKCUCeHHbl  (omocunme3 y  bakmepuii.
Cseemocobuparowue nuemeHmvl U NUSMEHMbl PEaKyuoHHO20 YeHmpa.
Ponb xnopomnactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel.  Domoowixanue, Cs, Cq u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (PoTOCHHTE3a. BiusiHue pasznuyHbix (akTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XEeMOCHHTES. Paznoob6pasue OpraHu3MOB-XEMOCUHTETUKOB:
HUTpUGUIUpPYIOIIKE  OakTepuu, IKele300aKTepuu, CepoOaKTEpHH,
BOJIOPOJIHbIE OaKkTepuu. 3HAaUeHUE XEMOCHHTE3a.

AHa’poOHbIe opranu3Mbl. Bussl OposxeHus. [IpoaykTel OpoxeHus u
UX HCMOJb30BAHUE YETOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI Kak
00BEKThI OMOTEXHOJIOTUU U BO30YIUTENH OOJIC3HEH.

AdpoOHBIE  OpraHM3Mbl. JTambl  HHEPreTUYECKOro  OOMEeHa.
[lonroToBuTenbHbIN 3Tam. [MHKONMM3 — OECKUCIOPOAHOE paACHICIUICHHE
TJTFOKO3BI.

buosiornueckoe OKHCIEHME, WA KJIETOYHOE JpixaHue. Poib
MUTOXOHJPUN B Tpoleccax OMOJIOrHUecKkoro okucieHnud. L{ukmnyeckue
peakuuu. OxucnutenbHoe (pochopunupoBanue. DHepeus mMemOpPaHHO20
epaduenma npomornos. Cummez ATD: paboma npomonunou ATD-
cunmasvl. [lpeumymiectBa a’poOHOTO myTH OOMEHAa BEIIECTB TMEpPe.
aHa’pOOHBIM. DP(HEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdemoncTpanumn

[Moptperst: Ix. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuid,
B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumel 1 cxeMbl: «DOTOCHHTE3», «DHEPTETHUCCKUU OOMEHY,
«buocuntes 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM  MHKPOCKON, OOOpYJAOBaHHE st
MIPUTOTOBJICHUSI TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHas padora «l/3ydyeHue KaTaaIuTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUJIA3bl WIIH KaTanas3bl)y.



JlabopaTopHas padora «3yyenue (epMEHTaTUBHOTO
pacuieryieHdss TEpPOKCHIAa BOJOPOJa B PACTUTEIBHBIX M >KUBOTHBIX
KJIETKax».

JlabopaTopHass padora «CpaBHEHHE TpOIECCOB (POTOCHUHTE3a U
XEMOCHUHTE3a.

JlabopaTtopHass pabora «CpaBHEHUE TIPOIIECCOB OpPOXKEHUS W
JIBIXaHUSI.

Tema 7. HacaencrBenHasi mHpopManus U peajamu3auusi e€ B
KJIETKe

Peakiiun matpudHoro cuHTe3a. [IpUHIUIT KOMIUIEMEHTApHOCTH B
peakiusix MaTpUYHOIO  CHHTe3a. Peanuzaiusi  HaclieICTBEHHOU
uHpopmaruu. ['enernueckuit koa, ero cpoicTBa. TpaHckpunuus -—
MaTpUYHBIN CHUHTE3 PHK. [IprHIUIIBL TPAHCKPUIILIUHN:
KOMILIEMEHTapHOCTD, aHTUTIAPAJIJICIIBHOCTD, ACHUMMETPUYHOCT.
Cospesanue  mampuunvix ~PHK 6  sykapuomuueckou  Kilemke.
Hexooupyrowue PHK.

Tpancmsimuss u €€ odtanbl. Yuactue TtpaHcnopTtHeix PHK B
OomocuHTeze Oenka. YcmoBus OuocuHTe3a Oenka. Komupoanwue
aMuHOKHUCH0T. Ponb pubocoM B OnocuHTe3e Oenka.

Cospemennvie npeocmasneHus o cmpoeHuu 2enog. OpraHuzaius
r€HOMa y MPOKAapUOT MU DYKapHoT. Peryndnuss akTUBHOCTH T€HOB Yy
npokapuoT. ['unoreza onepona (®. XKako0, XK. Mano). Monexynsapuule
MexaHusMuvl JIKcnpeccuu 2eHog 'y aykapuom. Ponv xpomamuna 6
peaynayuu pabomel ceHos. Perymnsiusi oOMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycwl — Hekierounble (OpPMBI )KM3HU M OOJIMTaTHBIE Mapa3uThI.
CtpoeHune  MmpoCTIX M CJHOXKHBIX  BHPYCOB,  PETPOBUPYCOB,
6akxrepuodaroB. Kusnenuwiti yuxn JHK-cooepocawux eupycos, PHK-
cooeporcawux eupycos, oOaxmepuoghazos. ObpamHas MpPAHCKPUNYUSL,
pesepmasa, uHmezpasa.

BupycHble 3a00yieBaHusI 4€I0BEKA, KMBOTHBIX, pactenuit. CITN/,
COVID-19, commanpHble U1 METUIIMHCKHE MTPOOIEMBI.

buoungopmamura: ummeepayus u awmanuz OOILWUX MACCUBOS
(«bigdatay) cmpyxmypmneix duonocuueckux damnvix. Hanomexnonocuu 6
ouonocuu u meouyune. Ilpoepammupyemvie pyuxyuu deaxos. Cnocoobul
00CMAasKU 1eKapcme.

JdemoHncTpanumn

[Toptpetsr: H. K. Koubios, /I. Y. IBaHOBCKHIA.



Tabmuuel u cxembl: «bumocuHTe3 Oenka», «['eHeTHMUeCKHU KO,
«Bupyce», «bakrepuodarmny.

IIpakTyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Krerounslii nukin, ero nepuoasl U perynanus. Uarepdaza 1 MUTO3.
Oco0OeHHOCTH MpOoLECcCOB, MpoTeKarmux B uHTepdaze. [loaroroska
KIeTku K  geneHuto. [IpecunteTudeckuii  (MOCTMUTOTUYECKHUN),
CUHTETHUYECKUI M TOCTCUHTETUYECKUU (TIPEMHUTOTUUYECKUN) MEePUOAbI

uHTEpPa3zbl.
Marpuunsiil cunre3 JJHK — perumkanus. [IpuHOune! permkannu
JIHK: KOMIUJIEMEHTApHOCTb, MOJIYKOHCEPBAaTUBHBIN CUHTE3,

aHTunapamienbHocT. Mexannsm permmkannu  JIHK.  Xpomocomsl.
Crpoenue xpomocoM. Temomepsl U Temomepaza. XpOMOCOMHBIH Habop
KJICTKH — KapUOTHIL. JIUTUTOMIHBIN M TaIuIOMIHBIA HaOOpPHI XPOMOCOM.
["omonmorngyabie XpoOMOCOMEI. [1010BBIE XPOMOCOMBEI.

Jlenenue kieTku — MuTo3. CTaluu MUTO3a W TMPOUCXOISAIINE B HUX
nporecchl. Tumbl muto3a. KapumokmHe3 u 1murokuHe3. buojormdeckoe
3HaYCHHE MUTO3A.

Perynsmust MUTOTHYECKOTOo IHKIA KiIeTkd. [IporpamMmmupyemas
KJIETOYHAs THOEIb — aromnTOo3.

KnetouHoe sapo, XpOMOCOMBI, (YHKIIMOHAJIbHAs TE€HOMHMKA.
Mexanuzmor npoaugpepayuu, oughpepenyuposku, cmaperus u ubenu

knemok. «l{ugposas knemkay — Ououngopmamuueckue mooeau
DYHKYUOHUPOBAHUSL KIIETNKU.
JdeMoHCcTpamuun

Tabmumel u  cxembl: <«OKW3HEHHBIM LMK KICTKU», «MHUTO3,
«Ctpoenue xpomocomy, «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompemnapaTthl: «MuTo3
B KJIETKaX KOPEIIKa JTyKay.

JlaGopatopHass pabGora «l3ydyeHue XpoMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HabmroneHne MuTo3a B KIIETKaX KOHIMKA
KOpElIKa Jiyka (Ha TOTOBBIX MUKpOMpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue opraHu3MoB. OJHOKIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHMSI W JKU3HEACSITENIBHOCTU OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE IPUObI, OJHOKIETOUHbIE
BOJOPOCIH, APyrue NpoTUCThl. KoJIOHNanbHbIE OpraHU3MBl.

B3anmocBs3b yacTeli MHOIOKJIETOYHOI'O OpraHn3Ma. TKaHu, Oprassl
U cucTteMbl opraioB. OpranusM Kak eInHoe nenoe. 'omeocras.

Tkanu pactenuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHasl,
MOKpPOBHAs, MpPOBOJAIIAsA, OCHOBHasg, MexaHuueckas. OcobeHHOCTU
cTpoeHusl, GYHKLUUNA U PacONIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M YEJOBEKA. THUNbBI JKUBOTHBIX TKAaHEWU:
SNUTENNANIbHASA, COCAUHUTENbHAs, MblleyHas, HepBHasg. OcOOEHHOCTH
CTpoeHus, QYHKUHMI U pACMOIOKEHUsS TKaHEW B OpPraHax *UBOTHBIX U
YesoBeKa.

Opransl. BereraTnBHbIE W T'€HEpPAaTUBHBIE OpPraHbl PACTEHUHU.
Oprassl U CUCTEMBI OPraHOB KMBOTHBIX U 4elOBeKa. OYHKIIMH OPraHOB
U CUCTEM OPIaHOB.

Omopa Tenma  opranu3smoB. Kapkac  pactenuil.  Ckenersl
OJHOKJIETOYHBIX Y  MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblI n
BHYTPEHHHH cKeseT. CTpOCHHUE U THUIIBI COEAUHEHUS KOCTEM.

JIBM)KEHHE OpraHu3MOB. J[BHXKEHHE OJHOKJIETOYHBIX OPraHHU3MOB:
amME0OoMIHOE, KI'YTMKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX
pPACTEHHUI: TPONMU3MBbI U HACTUH. JIBH)KEHHE MHOTOKIIETOYHBIX JKMBOTHBIX
U 4YeJoBeKa: MblleyHast cuctema. Pediekc. CkeneTHble MBIIIIBI U UX

pabora.
[Tutanme opranm3moB. [loriomieHne BOJIBI, YIJIEKWCIOTO Ta3a H
MUHEpaJIbHBIX  BEIIECTB  pacTeHUsMH.  [luTaHWE  JKUBOTHBIX.

BuyTpunonoctHoe ¥ BHYTPHUKIETOYHOE nuileBapeHue. [lutanue
MMO3BOHOYHBIX  JKMBOTHBIX. OTHenbl  NHUILIEBAPUTENBHOTO  TPAKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas cUCTEMA YEIIOBEKA.

Jpixanue opraHu3moB. JlpixaHwe pacteHui. J[pIXaHuE€ >KUBOTHBIX.
Hudbdy3us ra3oB uepe3 IMOBEPXHOCTh KIEeTKH. KoxHOE JbIXaHUe.
JlpixaTenbHast TOBepXHOCTh. JKabepHoe u n€royHoe nbixanue. [[pixanue
MMO3BOHOYHBIX >KMBOTHBIX M YEJIIOBEKA. DBOJIIOLMOHHOE YCJIOKHEHUE
CTPOE€HUs JIETKUX MO3BOHOYHBIX JXMBOTHBIX. JlpIXaTenbHas cHUCTEMA
yejaoBeKa. MeXaHu3M BEHTWIALMU JIETKUX y OTUL U MJIEKOHMUTAIOLIUX.
Perynsnus npixanus. /[prxatenbHbie 00bEMBI.

TpaHcOpT BEWIECTB y OPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI
pacteHuid. TpaHCTIOPT BEWIECTB y )KUBOTHBIX. KpoOBEeHOCHas cuctema u €€
opranbl. KpoBeHOCHasi cuctemMa MO3BOHOYHBIX KHUBOTHBIX M YEJIOBEKA.



Cepalie, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHus.
OBOJIIOIIMOHHBIE ~ YCIOKHEHUS  CTPOEHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brigenenue y opranusmMoB. Beigenenue y pacreHuid. Beinenenue y
KUBOTHBIX.  CokpaturenbHble  Bakyonu.  Oprassl  BBIICICHUSA.
OuibTpanus, ceKpelus U 00paTHOE BCAChIBAHUE KaK MEXAHU3MBbI paOOThI
opraHoB BblaeneHHs. CBs3b MOJOCTH Tela C KPOBEHOCHOW W
BBIJICIIUTENIBHON CUCTEMAaMH. BblaeneHne y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Crpoenue u  (QyHKIHMOHUpOBaHUE HedpoHa.
OO6pa3oBaHue MOUYH y YEJIOBEKA.

3ammra y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpPTraHU3MOB.
Cropsl O6akTepuil U UUCTHl MPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOYHBIX
pactennil. Kyrtukyna. CpencrBa NmacCHBHOM M XMMHUYECKOM 3aILUTBHI.
DOuToHIU L.

3ammTa 'y MHOTOKJIETOYHBIX JKUBOTHBIX. IIoKpoBBI H  HX
NPOM3BOJIHbIE. 3aluTa opraHuzMa ot OonesHeil. MimmyHHas cucrema
yenoBeka. KieTOuHbIi M TyMOpalbHBII UMMYHUTET. BpoXIOEHHBIA U
npuoOpeTéHHbIN  crienuduuecknii UMMyHUTET. Teopusi KJIOHAIBHO-
cenektuBHoro ummynurera (II. Dpnux, ®@. M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIAEHHOTO UMMYHUTETA
B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTs M peryisiuus y OpraHu3moB. PazgpaxumocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaznpaxuMocTs U perynsinus y
pacteHuii. PocToBbI€ BellleCcTBA U UX 3HAYCHHE.

HepBuass cucrema u pediekropHas peryisiius y >KUBOTHBIX.
HepBnas cuctema u €€ oTaenbl. JBOJTIOLMUOHHOE YCIOXKHEHHE CTPOCHUS
HEPBHOMN CHCTEMBI Y )KUBOTHBIX. OTI€JIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednexropnas ayra. be3ycnoBHble U ycIOBHBIE
pedIieKcsl.

I'ymopanpHas perynsiivss U SHIOKPUHHASL CHCTEMa >KUBOTHBIX H
yesnoBeka. JKenespl YHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlelcTBue
TOPMOHOB. B3auMOCBs3p HEPBHOW M SHJIOKPUHHOU cucteM. ['unoranamo-
runoduzapHas cuctema.

JdemoHcTpanumn
[Toptper: W. I1. [1aBnos.
Ta0muisl u CXEMBI: «OIHOKIIETOUHBIE BOJIOPOCIIN Y,

«MHorokiierounsie Bogopociany, «bakrepuny», «IIpocteitmmey, «Opranbl
LBETKOBBIX pacTeHUi», «CUCTEMBI OPraHOB MO3BOHOYHBIX YKMBOTHBIXY,



«BHyTpeHHee cTpoeHHe HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie
cucteMbl», «CtpoeHue crtebmnsn», «CTpoeHHe IUCTOBOM IJIACTUHKUY,
«Tkanm  xkuBOTHBIX», «Ckenmer 4enoBeka», «llumeBapurenbHas
cucrema», «KpoBeHocHass cucrema», «JlpIxaTenapHass  CHCTEMay,
«Hepsnas cucremay, «Koxay, «Mplmeunas cucteMay», «BeraenurenbHas
cucrema»,  «OHAOKpUHHas  cucrema»,  «CTpoeHHUE  MBIIIBDY,
«Ummynurery, «Kuieunononoctueiey», «CxeMa NUTaHUS PaCTEHUI,
«KpoBEeHOCHBIE  CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue
ruapel», «CTpoeHue minaHapun», «BHyTpeHHEE CTpOEHHE HO0KIEBOTO
yepBsi», «HepBHas cuctema poiO», «HepBHas cucrema JATYIIKUY,
«HepBHast cucrema mnpecMmbikaromuxcs», «HepBHas cucrtema NTHI,
«HepBHast cucrema miekonurtaromux», «HepBHas cucrema 4denoBeKay,
«Pedexcy.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKpOTIIpEnapaThbl
OJIHOKJIETOYHBIX OPTraHU3MOB, MHKpOIpenapaTbl TKaHEH, PaKOBHUHBI
MOJUTIOCKOB, KOJIJIEKIIUM HACEKOMBIX, WUIJIOKOXKHUX, >KUBBIE IK3EMILISIPHI
KOMHATHBIX PAacTEHUM, repOapuu pacTEeHUM pPa3HBIX OTIEIOB, BIAXKHBIC
npenaparbl  JKMBOTHBIX,  CKEJETbl  IO3BOHOYHBIX,  KOJUJIEKIIMHU
0ECO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIoBeKa, 00OpyJoBaHUE s
JEMOHCTpAllMd TOYBEHHOTO M  BO3JYILIHOINO MUTAaHHUS PACTEHU,
pacuierieHds Kpaxmajga U OenkoB TMojJ JAeicTBUeM (EepMEHTOB,
o0opyAoBaHUE Jisi JEMOHCTPALMKA OMBITOB MO M3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX JIBUXEHUW, MOJEIU
TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopaTropHasi padora «/3yueHue TKaHel pacTECHUI».

JlaGopaTropHasi padora «l3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTtopHas  pabGora «/3yyeHue OpraHoB LIBETKOBOIO
pacTeHUsI.

Tema 10. PazMHoKXeHNe U pa3BUTHE OPTaHU3MOB

@opMbl  pa3MHOXXEHHsI ~ OpraHuU3MOB:  Oecrmonoe  (BKITIOuas
BETeTaTHUBHOE) M TI0JI0BOE. BupI O€Cmonoro pa3sMHOKEHHUs: TOYKOBAHUE,
criopyJisnusi, pparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. llonoBeie KIIE€TKM, MM rameTel. Menos.
Craguu wmeiio3a. IloBenmenume xpomocoM B Merosze. KpoccuHrosep.
buonornyecknii CMBICI M€i03a W TOJOBOTO Iporecca. Meno3 U ero
MECTO B KW3HEHHOM IIMKJIE OPTaHU3MOB.



[Ipen3aponsiieBoe pasButue. I'amerorenes y xuBoTHbIX. [1os10BBIE
xene3pl. OOpa3oBaHUe U pa3BUTUE MOJOBBIX KieTOK. CriepMaroreHes u
oorene3. CTpoeHHE MOJIOBBIX KIIETOK.

OmnonoTrBopeHre W SMOpPUOHATBHOE  pPa3BUTHUE  YKUBOTHBIX.
CrniocoObl OII0I0TBOPEHMS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbsHoe pa3BHUTHE OpraHU3MOB (oHTOr€EHE3).
OMOpHOJIOrus — HayKa O pa3BUTHH OpPraHu3MoB. Mopgozenez — oona u3z
2nasublx npobrem smopuonoeuu. Kownyenyus mopghocenos u mooenu
mopghoeenesa. Ctanuu 3MOpUOTreHe3a )KUBOTHBIX (HA IpUMeEpE JISATYIIKH).
JpoGnenue. Turbl JTpOOJICHUS. Jlemepmunuposannoe u
HeoepMuHuposannoe  Opoobaenue.  bBnacmyna,  munvi  6aacmyi.
Oco0OeHHOCTH JIpOOJEHUS MIIEKOMUTAIOUIUX. 3apOJBIIIEBbIE JUCTKU
(racTpynsiuusi). 3akiajKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JIUCTKOB.
B3aumnoe BIIUSIHUE yacTeu pa3BUBArOLIETOCS 3apo/bliia
(amMOpuoHaNbHAS UHIAYKIUS). 3aKiIajika MIaHa CTPOSHUS KUBOTHOTO Kak
pe3yabTaT UepapXUueCKUX B3aUMOJICHCTBUNA TEHOB. BrusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButue KUBOTHBIX. [locTOMOpHUOHANBHBIA MEPUO.
[Ipsmoe wu Hempsmoe pa3sute. Pa3zputue ¢ Meramopdo3om y
OECIO3BOHOYHBIX U TTO3BOHOYHBIX KMBOTHBIX. brosiornyeckoe 3HaueHUE
IPSIMOTO M HEMPSIMOI'O Pa3BUTHSI, UX PACIPOCTPAHEHHE B NpUpoje. Tumsl
pocTa XKUBOTHBIX. PAKTOPBI PETYyALMU POCTA KMUBOTHBIX M YEJIOBEKA.
Craguu MOCTAMOPUOHATBHOTO PAa3BUTHUS y KUBOTHBIX U YEIOBEKA.
[lepuonbl onToreHesa yenoseka. CTapeHue U CMEPTh Kak OMOJIOTUYECKUE
IPOLIECCHI.

Pasmuoxxenue u pasButue pacreHuid. ['ameroput u crnopodur.
Meiio3 B XKU3HEHHOM 1K€ pacTeHuil. OOpa3zoBaHue CHOp B IMpoIiecce
Meiio3a. ['amertorenes y pacteHuil. OIUIOJOTBOPEHUE U Pa3BUTHUE
pPaCTUTENBHBIX OpPraHuW3MOB. J[BOWHOE OIUIOJOTBOPEHUE VY IIBETKOBBIX
pactenuii. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbI pETYISIIUUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuuet u  cxembl: «BeretatuBHOE pasMHOXeHUE», «THIbI

Oecroioro  pPa3sMHOKEHHUS, «Pa3zMHOXeHHE XJIaMHJIOMOHAIbI»,
«Pa3MHOXEHME  IBIIIEHB», «Pa3MHOXEeHUE  TUIpb», «Meio3»,
«XpOMOCOMBI», «I"ameTorenes», «CtpoeHue  SHUUEKIETKH U

CIICpMaTOo30u1a», «OCHOBHEBIE cTaJur OHTOICHEC3a», ((Hp?[MOG n



HENpsAMOE  pa3BuTHe», «Pa3BuTHe Mamnckoro Kyka», «Pa3Butue
capaHun», «PaszButne JArymkm», «/IBOMHOE OIUIONOTBOPEHUE Y
LBETKOBBIX pAaCTEHUI», «CTPOEHUE CEMAH OAHOAOJIBHBIX U JBYAOJIBHBIX
pacTeHuit», «KU3HEHHBIN LUK MOPCKOM KaIycThbl», « KU3HEHHBIA LUK
MXa», «KU3HEHHBIN HUKIT TAOPOTHUKA», <« KU3HEHHBIN UK COCHBI».

O6opynoBanue: CBETOBOU MHKPOCKOTI, MHUKpOTIPENapaThl
SMUUEKJIETOK U CIEPMATO30UI0B, MOJIeNb «LIMKIT pa3BUTHUS JIATYIIKI.

JlaGoparopHasi paGora «/3ydueHue CTpOE€HUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOMpenapaTax».

IIpakTnueckas pabora «BbIsABIEHHME TPU3HAKOB CXOJCTBA
3apOIbIIIEH TO3BOHOUYHBIX KUBOTHBIX).

JlaboparopHnass padora «CTpoeHHE OpPraHoB pPa3MHOKEHUS
BBICILIUX PACTCHUIN.

Tema 11. TI'eHetuka — Hayka O HACJEJICTBEHHOCTH H
H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS M PAa3BUTUS TEHETUKHU Kak Hayku. PaboTer I'.
Menpgens, I'. ne ®puza, T. Moprana. Poiib OT€4eCTBEHHBIX YYEHBIX B
pasButuu reneruku. Pa6oter H. K. Konsrioa, H. M. BaBunosa, A. H.
benozepckoro, I'. JI. Kapneuwenko, FO. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETMYECKHE IOHATHS W CUMBOJBL. [ OMOJOrMYHBIE
XpOMOCOMBI,  aJUIeJIbHbIE  TEHbl,  aJbTEPHATHUBHBIE  MPHU3HAKH,
JOMUHAHTHBIA M PpELECCUBHBIA NPU3HAK, TOMO3HUIOTa, TE€TEPO3UrOTa,
qyucTasi JUHUSA, TUOpUAbI, TreHOTHr, ¢(eHOTUn. OCHOBHBIE METOIbI
TCeHETHKU: TUOPUAOJIOTUYECKUM, IUTOJIOTMUECKHUM, MOJEKYISIPHO-
T€HETUYECKUM.

JdeMoHCTpamumn

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Koxsuos, H.
M. Basunos, A. H. benosepckuii, I'. JI. Kapmeuenko, [O. A.
Ounmumuenko, H. B. Tumodees-Peconckuii.

Tabmuiel u cxembl: «MeToabl TeHETHKNY, «CXeMBbI CKPEITUBAHUS.

JlabopaTopHas pabdora «/[pozodmia kak OOBEKT T'€HETHYECKUX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanne. [lepBoiii 3akoH MeHmens — 3aKoH
eauHoo0pasus ruopuIoB MIEPBOTO MOKOJICHMUSI. ITpaBuno
JTOMUHUpOBaHUsA. BTopol 3akoH MeHaenss — 3aKOH paculeIUICHUs



npu3HakoB. [{uTonornueckue OCHOBHI MOHOTHOPHHOIO CKpELIMBAHUS.
['mmore3a 4nuCTOTHI ramer.

AHanu3upyroniee  ckpemnBanue. [IpoMexyTOuHBI — xapakTep
HAaCJICJOBAHUS. Pacmiennenue MPU3HAKOB npu HETOJIHOM
JTOMHUHUPOBAHUHU.

HuruOpuaHoe ckpemmBanue. Tpetuil 3akoH Menzaenss — 3aKoH
HE3aBUCUMOTO HAcJlEeJOBaHUs NPU3HAKOB. [luTonorudyeckrue OCHOBBI
JUTUOPUIHOTO CKPEIUBAHMUS.

CuennienHoe HacienoBaHue npusHakoB. Pabotet T. Moprana.
CuenneHHoe HacleJOBaHWE TE€HOB, HApPYIICHHE CUCIUICHUS MEXIY
reHamMu. XpOMOCOMHasi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mnosia. XpOMOCOMHBIM MEXaHHM3M OIPEACIICHUs I0JIA.
AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U Te€TEPOraMEeTHBIN
noi. ['eHeTmyeckass CTPyKTypa IMOJOBBIX XpoMmocoMm. HacnenoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE
nelictBue TreHa. MHOMXKECTBEHHBIM  ajUlelM3M. BzaummMojaelcTBue
HeaJuleNIbHBIX TeHOB. KoMIuieMeHTapHOCTh. Onucrtas. [lonmumepus.

'eHeTnuecknil KOHTPOJIb PAa3BUTUSA PACTEHUM, JKUBOTHBIX W
YeJioBeKa, a Takke (PU3MOJOTUYECKUX TIPOILIECCOB, TIOBEACHUS U
KOTHUTHBHBIX (QyHKIuH. ['eHeTMueckue MexaHu3Mbl CHUMOHMOTrEHe3a,
MEXaHM3Mbl B3aUMOJCHUCTBUS «XO35IMH — MapasuT» M «XO35IMH —
MUKpoOHOM». ['eHeTnueckue acmekThl KOHTPOJS U HU3MEHEHUs
HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUX KJIETOK U OPTraHU3MOB.

JdeMoHCcTpamuun

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

Tabmumer u cxembl: «llepBelii m BTOpOW 3aKOHBI MeEHIEI,
«Tpernit 3akoH  MeHaens», «AHaIUM3UPYIOIIEE  CKpPELIMBAHUEY,
«Henonnoe nomuHupoBanuey, «CIENJIEHHOE HACIEJOBAaHUE MPU3HAKOB
y aposzoduisly, «['eHeTnka monay, «Kapuorun denoBekay, «Kapuorurm
npozopuinsly, «Kapuotun nTuub», «MHOKECTBEHHBIN —aNIECIU3M,
«B3anMo1eICTBUE TEHOBY.

O6opynoBaHue: MOJIENb JIsl IEMOHCTPAIIMH 3aKOHOB €MHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS W PACIISIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPAlMH 3aKOHA HE3aBUCUMOTO HACJIEA0BAHUS IPU3HAKOB, MOJIEIIb
U1 JEMOHCTPAlMU CLETUIEHHOIO HACJIEeIOBaHUs IMPHU3HAKOB, CBETOBOMU
MHUKPOCKOTI, MUKpotpernapart: «/[pozodumrar.



IIpakTnueckas padora «/3ydyeHue pe3yapTaTOB MOHOTUOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTuueckas padora «l3yueHue pe3yabTaTOB AUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopneiictBue reHotuna W cpeasl  npu  (GOPMHPOBAHUHU
dbeHoTuma. N3MeHUYnBOCTH MIPU3HAKOB. KauectBeHHbIe u
KOJINYECTBEHHBIE MPU3HAKU. BUIbl N3MEHUMBOCTH: HEHACIIECICTBEHHAS U
HACJICICTBCHHAS.

MopaudukanuoHHass U3MEHYUBOCTh. Posib cpenbl B OpMUPOBAHUU
MOAu(DUKAIIMOHHOW  W3MEHYMBOCTA. Hopma  peakiuu  mnpu3HaKa.
Bapuanuonnslii psan u BapuanuonHas kpusas (B. Moranncen). CpoiicTBa
MOAUGUKAITMOHHON N3MEHYUBOCTH.

I'enotunuueckass u3MeHYMBOCTh. (CBOWMCTBA  TI'€HOTHUIMYECKOU
U3MEHYMBOCTU. BUIbI T€HOTUTTNYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS,
MyTallMOHHASI.

KomOunaTuBHasT M3MEHUMBOCTh. MeW03 M TOJIOBOM TMpOIECC —
OCHOBa KOMOWHATMBHOW HW3MEHYMBOCTU. Poib  KOMOMHATUBHOU
U3MEHUYMBOCTU B CO3[JaHUM TE€HETHMYECKOTO pa3zHooOpasus B mpeernax
OJIHOT'O BUJA.

MyranuoHHass  U3MEHYMBOCTb.  Buapl  MyTauuii:  I'€HHBIE,
XpOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHbIE U MHAYLUPOBAHHBIE MYyTalUU.
SAnepHble U nUTOIIIa3MaTHUYeCKue MyTauuu. COMaTUYECKUE U TOJIOBHIE
MyTauuu. [ IpyunHbl BOSHUKHOBEHUS MyTalui. MyTareHsl U UX BIIUSIHUE
HAa OpraHu3Mbl. 3aKOHOMEPHOCTM MYTAlMOHHOTO IIpolecca. 3aKoH
TOMOJIOTUYECKUX PSAJOB B HacieACTBeHHOW wu3MeHunBoct (H.W.
Basunos). BHesiiepHas "3BMEHYMBOCTD U HACIIEICTBEHHOCT.

Dnueenemuxa u dnUceHOMUKA, POJib INUSEHEMUUEeCKUX hakxmopos 6
Hacn1e0o8aHuy U  USMEHYUBOCIU  (DEeHOMUNUYEeCKUX NPUSHAKO8 Y
OP2AHU3MOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumpl 1 cxembl: «Buasl n3amMeHYUBOCTHY, «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas W3MEHYUBOCTD, «Meiio3»,
«OmnonorBopeHuey, «l'eHeTndyeckne 3a00JIeBaHUS YeIOBEKa», «Buibl
MYTaIumn.



O6opynoBaHue: KUBbIE U TepOapHble HK3EMIUIAPbl KOMHATHBIX
pacteHuii, pucyHku ((ororpaduu) *KUBOTHBIX C PA3IUUYHBIMH BUIAMU
M3MEHYHMBOCTH.

Jlaboparopnas  padora «lcciaengoBaHue  3aKOHOMEPHOCTEM
MOU(DUKATUOHHON U3MEHYUBOCTH. [locTpoeHne BapualiioHHOTO psijia U
BApUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytanuu y apo3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuotun yenoBeka. MexayHapo/iHasl MporpamMma HCCieI0BaHus
reHoMa  4YeioBeka. MeToabl  M3y4YeHHMs] TEHETHUKH  YeJOBeKa:
reHeaJOTUYeCKul, OJM3HEIOBBIM, UTOTCHETUYECKUM, MOMYISIUOHHO-
CTaTUCTHYCCKUH, MOJIEKYJISIPHO-TEHE TUYCCKUM. CoBpemMeHHOe
OnpeeeHUe reHOTHIIA: MOJIHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPOBAaHUE, B TOM uuciae ¢ noMombro [II[P-ananmu3a.
HacnencrtBennsie 3a0osieBaHusl 4YelloBeKa. ['€HHbIE M XPOMOCOMHBIE
0oJie3HN YeJI0BeKa. bosnesnu C HACJICCTBEHHOMN
NpEAPaACIONOKEHHOCThI0.  3HAUYEHHE  MEIUIMHCKOM  TE€HETUKH B
NPEAOTBPAIICHUH M JICUCHUM TEeHETUYECKUX 3a00JIeBaHUN 4YeIOBEKa.
Menuko-reHeTuueckoe  KOHCYiabTUpoBaHue.  CTBOJIOBBIE  KIICTKHU.
[ToHsATHE «TEHETUYECKOTO Ipy3a». ITUUECKHUE ACTEKThl UCCIEAOBAHUI B
00J1acT peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue hakTOpHI MOBHIIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA
K (U3NYECKOMY W XHUMHUYECKOMY 3arps3HEHHUIO OKPYKAIOIICH CpeJibl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YEI0BEKa K MaTOJIOTHUSIM.

JdeMoHCTpamuu

Tabmumer u cxemsl: «Kapuotun demoBekay, «MeToabl H3y4eHUS
TCHETUKH YeJIoBeKay, «I eHeTnueckue 3a00J1eBaHUS YSIIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHON.

Tema 15. Cetekuusi opraHusMoB

JloMecTukaruss U CEJIEKUMSA.  3apOXKJICHUE  CEJICKIUH U
nomectukauu. Yuenue H. M. BaBuiioBa o LlenTpax nmpoucxoxaeHus u
MHOT000pa3us KyJIbTypHBIX pacTeHuil. Pojib cenekiuu B CO3daHUU
COPTOB pacTEHH W TOPOJ XMBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
FOMOJIOTHYECKUX PSAIOB B HACJIEACTBEHHOM wu3MeHunBoctn H. U.
BaswuiioBa, ero 3HaueHue 115 CEICKIIMOHHON PaOOTHI.

MeTtonpl  CeneKIMOHHOM  paboThl.  MCKYyCCTBEHHBIM  OTOOD:
MAacCOBBIM W HMHAMBUIAYIbHBIA. OTambl KOMOMHAITMOHHOW CEJICKITHH.



UcnbiTanue npousBoauTenaed mo mOTOMCTBY. OTOOp MO TE€HOTUIY C
MOMOIIBI0O OLEHKKA (PEeHOTUNAa MOTOMCTBA U OTOOpP MO TEHOTUNY C
nomoipio ananu3za JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CEeJIeKUHMOHHOW paboThI.
PagnaniMOHHBIN U XUMHMYECKUN MyTarcHe3 KaK MCTOYHUK MYTAlUU y
KyJIbTypHBIX  (opM  opraHu3moB.  Hcmonp3oBaHue  T€HOMHOTO
peIakTUpOBaHUsT U MeToA0B pekomOuHaHTHBIX JIHK mns momydenus
MCXOJIHOTO MaTepuaia JJisl CENEKIHH.

[Tonyuenne  monuIuIOW0B.  BHyTpuBHUIOBas  ruOpuamM3aIus.
bnuzkopoacTBEeHHOE CKpenuBaHue, Wid WHOpuAWHT. HeponacTBeHHOE
CKpellluBaHWe, WM ayTopuaudr. [erepo3uc ©U €ro MPUYUHBIL
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rudpuausaius.
[Ipeononenue Oecrionuss MEXKBHUAOBBIX THOpUIOB. JloCTHKEHUS
CEJIEKLIMM PACTEHUH U )KUBOTHBIX. «3€1E€HAS PEBOIOYUS ).

CoxpaHeHue W H3YYEHHUE TEHETUYECKHUX PECYPCOB KYJIbTYPHBIX
pacTeHUM M UX JUKUX POJIWYEH 71 CO3aHUSI HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3MCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeienue
2CHEeMUYeCKUMU PecypCcamu CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 6 YeNAX YAYUUIEHUS CYWEeCMBYIOUWUX U CO30aHUS HOBbIX
nopoo, NUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM COBPEMEHHbIX
MeMmo008 HAYYHBIX UCCAe008AHULL, NepedosblX udel U NepcneKmueHbIX
MExXHOI02U.

JdeMoHcTpanuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1.
I1. JIykwsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpbl TPOUCXOXKIEHUS U MHOT00Opa3us
KyJbTYpPHBIX  pacTeHUN»,  «3aKOH TOMOJIOTUYECKHUX  DPSJOB B
HACIIEJICTBEHHOM HM3MEHUYHUBOCTH», «MeToabl cenekuumn», «OTnaniéHHas
rubpuauzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yyeHre COpTOB KyJIbTYPHBIX pacTCHUM
Y MIOPOJ JOMAIIHHUX KUBOTHBIX.

JlaGopaTropHasi padora «/I3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «lIpuBuUBKa pacTeHHII.

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHDKEHHUS  CEJICKIIMHU
pacTeHHUl M JKUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO, [JIEMEHHYIO
dbepMy, COPTOUCHBITATEIbHBIA YYacCTOK, B TEIUIMYHOE XO3SUCTBO, B
1a00paTOPUIO AarPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo0JI0rus U CHHTETHYECKAas OUOJIOTH S



OOBEKThl, HCHONb3yeMble B OHOTEXHOJOTHU, — KIETOYHBIE H
TKAHEBBIE  KYJIbTYpbl, = MHUKPOOPraHM3MbI, HMX  XapaKTEpHUCTHKA.
TpanuuuonHnas OMOTEXHOJIOTHS: xjeboneyeHue, IIOJTyYEHHE
KHCIIOMOJIOUYHBIX TIPOAYKTOB, BUHOIETUE. MUKPOOHOIOTHYECKUN CUHTE3.
OOBeKTh MHUKpOOMOJIOTHYECKHX TexHoJorui. IlpomsBoacTtBo Oenka,
AMHUHOKHCIJIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMM W HWHCTPYMEHTOB LIEJICHANPABIEHHOTO
U3MEHEHHUS] W KOHCTPYHPOBAaHHMS T€HOMOB C LEIBI0 IOIYyYECHUS
OpraHW3MOB M KX KOMIIOHEHTOB, COJEpIKAlllUX HE BCTPEYAIOIIHECST B
npupoae OMOCUHTETUYECKUE TTYTH.

Knerounas wunxkeHepus. MeTonbl KyJnbTypbl KIETOK U TKaHEH
pacteHuil U xuBOTHBIX. Kpuobanku. Comaruueckas ruOpuauzanus H
coMaThueckuii smOpuoreHe3. lcrnonb3oBaHue ramioujioB B CeJIEKUUU
pacteHuil. [lomyuenue MOHOKIOHANbHBLIX anmumen. Hcnonvzosanue
MOHOKJIOHANILHLIX U NOJIUKIOHANbHBIX — aHmumenl 6  MeOuyuHe.
HckyccTBEeHHOE  OMIIOAOTBOpEHUE. PEKOHCTpyKLMS — AMIEKIETOK U
KJIOHUPOBAaHUE JKUBOTHBIX. METOI TpAHCIUIAHTALIMU SEp KIETOK.
Texnonoeuu 0300posneHus, KyIbMUBUPOBAHUL U MUKPOKIOHAILHOZO
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpoMoCcOMHasi U reHHasi uHkeHepus. VICKyCCTBEHHBI CUHTE3 I'eHa
u koHcTtpyupoBanue pexkoMOuHanTHBIX [ HK. Cozoanue mpamnceenmwix
opeanuzmosg. JIOCTH>KEHUSI M NEPCHEKTHBbI XPOMOCOMHOM M T€HHOMN
WH)KCHEpUU. ODKOJIOTHYECKHE M DTHYECKHE TpoOJieMbl TeHHOMU

UHXXECHEPUHU.
MeauimnHCcKue OMOTEXHOJIOTUH. [Toctrenomuas  1udpoBas
MeIUIMHA. IILIP-guarHocTuka. MeTab0JIOMHBII aHayus,

TE€HOIIEHTPUYECKUI aHaJIU3 MPOTEOMa YEJIOBEKA JJII OLEHKU COCTOSHUS
ero 310poBbi. Vcronp30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus
paka. 3D-OmoummxeHepuss Il pa3paboTku (PyHIaMEHTAIBHBIX OCHOB
MEIULIHUHCKUX TEXHOJIOTUM, CO3JaHNs KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJIOTUN TPEXMEPHOTO OMONIPUHTUHTA U cKaPoIIuHTa ITIs1 PEIICHUS
3a71a4 NEPCOHAIIM3UPOBAHHON MEIULVHBI.

Co3nmanne  BEKTOPHBIX  BakIMH C  Iedblo  obecreueHus
KOMOMHUPOBAHHOW 3amuThl oT Bo30ymuteneit OPBU, yctanosienue
MOJICKYJISIPHBIX MeXaHu3MoB (yHkmuonupoBanus PHK-comepxamumx
BUPYCOB, BBI3BIBAIOIIUX O0CO00 OMacHble 3a00JieBaHUSA YellOBEKa U
KUBOTHBIX.

JdemoncTpanumn



Tabmumpt u  cxeMmbl: «lcnonp30oBaHME MHUKPOOPraHU3MOB B
MPOMBINIJIEHHOM MPOU3BOACTBE», «KileTouHas wuHxeHepus», «l eHHas
WHXKEHEPUSI».

JlabopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOIOTHUN.

IIpakTnyeckas padora «ITonyuenue MOJIOYHOKHCIBIX
MIPOIYKTOBY.
JKeKkypeusi «BbUOTEXHONOTHS — Ba)KHEHWIIAss MNPOU3BOJUTEIIbHAS

cuja COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».
11 KJIACC

Tema 1. 3apoxkaeHume W pasBUTHE  IBOJIOLIHOHHBIX
NpeACTABJEHUH B OMO0JIOTHHI

OBOJIIOIMOHHAS Teopus 4. JlapBuHa. [Ipennocenku
BO3HUKHOBEHUs JAapBuHM3Ma. JKW3Hb W HaydHas J€STEIbHOCTH Y.
JlapBuHa.

JIBwkymiue cwibl 3BoonuM BuaoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh Pa3MHOXKEHUS OpraHu3MOB, HaCJIECTBEHHAs
U3MEHYMBOCTh, OOphOa 3a  CYIIECTBOBAaHHE, €CTECTBEHHBIH W
UCKYCCTBEHHBIN 0TOOD).

Odopmnenne  cunTeTMuecko  Teopuu  spomoruu  (CTDI).
HelitpaneHass Teopust sBomrouuu. CoBpeMEHHas  3BOJIOLMOHHAS
Ouosnorus. 3HaYeHHE OHBOJIOIMOHHOW Teopuu B (GOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpanuu

IToptpertsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-
Unep, XK. Krosbe, Y. Hapsun, C. C. UerBepukos, U. W. [lImanbraysesx,
k. Xonpgenn, /1. K. benses.

Tabnumer u cxembl: «Cuctema xuBoi npupoas! (o K. JIunuero)y,
«JlectHunia  xuBbBIX  cymectB (o Jlamapky)», «MexaHu3M
dbopMHUpOBaHUS TPUCTIOCOOJNICHWI Yy pACTeHUH W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wmapmipyta mytemectBus Y. JlapBuHay,
«Haxonku Y. J[lapBuna», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHUE,
«IToponbr romybeit», «MHuoroobpasme KyJIbTypHBIX (OpM KamycThl»,
«ITopoapl moMalIHUX KUBOTHBIX», «Cxema 00Opa30oBaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «CxeMa COOTHOIICHHUS IBMXKYIIUX CHJI SBOJIIOIIUM,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOLUN.

Tema 2. MUKpPO3BOJIIOLMSA U €€ pe3yJIbTaThl



[Momymsitmst kak 3MeMeHTapHas enuHuIa 3Boionnu. CoBpeMeHHBIE
METOJIbI OLIEHKH T€HETHYECKOTO Pa3HO00pa3us U CTPYKTYPbI OMYJISIIIHA.
W3menenue reHo(oHAa MOMYISIUU KaK AJIEMEHTApHOE HBOJIIOIMOHHOE
sBJICHUE. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble  (AKTOpbl  (ABMXKYIIME  CHJIBI)  DBOJIIOLIMH.
MyTtauuonHsbii npouecc. KomObunatuBHas u3MeHYMBOCTh. Jpelid reHos
— CllyyailHble HEHAINpaBlIEHHBIE W3MEHEHHMS YacTOT ayjeneid B
nonyysiusax. DPdexT ocHoBaTeNsd. Ihdexm OYmulLI0UHO20 20PAbIUIKA.
CHuodlceHue 2eHemuyecko2o pasHooobpa3us. NPUYUHBLL U  CLeOCMBUsL.
lIposienenue s¢ppexma Opeiigha cenos 6 GoOMLUIUX U MATBIX NONYTAYUSIX.

Murpauuu. N3onsauus MO YJISILIHAM: reorpaduyueckas
(mpocTpaHCTBeHHAas ), Onoornyeckas (penpoIyKTUBHAs).
EcrecTtBeHHBIil 0TOOp — HampaBisOMUA (HAKTOP HIBOIIOLHH.

@dopMBl  €CTECTBEHHOTO OTOOpa: JBWXKYIIMK, CTAOWIU3UPYIOIIHA,
paspeiBaronuii  (qu3pyntuBHbIM). [lomoBoit orOop. BosHukHOBeHUE U
ABOJTIOLIMS COITUATBLHOTO MTOBEICHUSI YKUBOTHBIX.

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOIOLIUH.
BosnukHoBeHne mnpucnocobieHuid y opraHu3moB. Apomopdo3bl U
uanoanantanuu.  [Ipumepsl  mpucmnocoOlieHuid 'y — OpraHu3MOB:
Mopdosiorudeckue, GU3NoIOTHIecKre, OMOXUMUYECKHUE, TTIOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BugoobpasoBanue kak pe3yabTaT
MUKpOdBOJfOMU. M3omsamuss — KiIoueBo (akTop BUA000pa3OBaHUS.
[lyTu U CIIOCOOBI BUI000pa30BaHUS aJIonaTpUYecKoe
(reorpaduueckoe), CHUMIIATPUUECKOE (DKOJOTHYECKOE), «MTHOBEHHOEC)
(monumuionauzanusi, rudpuauzanus). JIUTEeIbHOCTh 3BOJIOIMOHHBIX
MPOIIECCOB.

Mexaau3mMbl GOpMHUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb sBomonmonHol Ouojoruu B pa3paOOTKe HAyYHBIX METOJ/OB
coxpaHeHus: OuopazHooOpa3us. MUKPOIBOMIONHUS U KOIBOIIOIHUSA
Mapa3uToB W UX X035eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K
AHTUOMOTUKAM M CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpanumn
[Toptpetsi: C. C. YeTBepukos, 3. Malip.
Tabmuter 51 CXEMBI: «MyTaunoHnHas U3MEHYUBOCTBY,

«lTonynsunonHas cTpykrypa BHAa», «(Cxema NPOSBICHUS 3aKOHA
Xapau—BaitaOepray, «/[BroKyIine CHIIBI 3BOIIOMHHNY, «IDKOJIOTHYSCKas
M30JISIUS TIOMYJISIUN ceBaHCKoM (opemmny, «['eorpadudeckas n30asAIus



JIMCTBEHHULIBI CUOMpCKOU 17§ JIMCTBEHHULBI NAaypCKON»,
«llonmynsnMOHHBIE BOJIHBI YHCICHHOCTH XUIIHUKOB U KepTB», «Cxema

JNEUCTBHUSI ~ €CTECTBEHHOTO  OTOOpay, «Dopmbl  OOprOBI  3a
CYILIECTBOBAHUEY, «HayctpuanbHbIN MEJIaHU3M, «KuBbie
HCKOTIaeMBbIEY, «ITokpoBUTEIHCTBEHHAS OKpacka KUBOTHBIX),
«IIpenympexpaaromiasi  oKkpacka  >KMBOTHBIX»,  «DHU3UOJIOTMYECKUE
aJanTalumny, «IIpucnocoOaeHHOCTh OpraHu3MOB u eé

OTHOCUTENIBHOCTHY, «Kputepun Bugay», « Buasi-nBoitHukn», «CTpyKTypa
BUIa B mpupoie», «Crocobsl BumooOpazoBaHus», «l'eorpaduueckoe
BUJ0OOpa3zoBaHue  TpEX  BUIAOB  JIAHIBIIIEH»,  «ODKOJIOrHYECKOEe
BHUJI000pa3oBaHWe  BUAOB  cuHUI, «[lomumionasl  pacTeHUi»,
«KamycTHO-peieUHbIN THOPHUI.

O6GopynoBanue: repOapuu pacTEeHUM, KOJUICKIIMU HACEKOMBIX,
yyyena MTHUIl U 3BEeped C IpUMEpaMH pa3IMYHBIX MPUCIOCOOJICHUIH,
gyyena MTHUI[ U 3BEpe pa3HBIX BHJOB, TepOapuu pacTeHUN OIU3KUX
BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6ora «BbIsSBIeHHE HM3MEHUYHUBOCTH Y OCOOEi
OJIHOTO BUJA».

JlaGopaTtopnas padora «lIpucnocoOneHuss OpraHu3MoOB U HX
OTHOCHUTEJIbHAS 1EJIECO00PA3ZHOCTDY.

JlaGoparopHuas padora «CpaBHeHHE BUJIOB o
MOP(]OJIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJIbTaThl

Mertoasl n3ydeHusi Makpo3BoJiroluu. [[anieoHTOn0rnuecKue METObI
u3ydenus sBomtonnu. [lepexoausie GopmMbl U HUITOTEHETUYECKHUE PSIbI
OpraHU3MOB.

buoreorpadguueckue metonasl uzydeHus sBoitonuu. CpaBHEHHE
¢diopsl 1 payHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obmactu
3emu. Buapl-aHIEMUKH U PETTUKTHI.

OMOPHOJIOTUYECKHE U CPAaBHUTEIHLHO-MOP(OIOTHYECKUE METOIbI
M3Yy4YEHHUs 3BONIONMU. ['eHeTHnuecKkne MeXaHU3Mbl YBOIIOLMN OHTOTE€HE3a
Y TIOSIBJICHHSI YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE M aHATIOTUYHBIE
opranbl. PynumeHTapHble oOpraHbl HW aTaBU3Mbl. MOJEKyJIIpHO-
reHeTHYeCKre, OMOXMMUYECKHE W MAaTEeMaTUYECKUE METOIbl HM3y4YeHUs
sBOMOLIMH. ['oMonornunbie reHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS
(UITOTeHETUUECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOIIOLHSI TECHOMOB.



OO6uue 3aKkOHOMEpPHOCTH (TpaBuiia) HBOIIOUMU. [IpunHyun cmersl
¢ynkyuti.  HeoOpaTuMOCTh  SBOJIIONMU.  AJANTUBHAS  paauvalus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLIUH.

JdemoHcTpanumn

IToptpers: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O.
I'ekkene.

Tabmumet u  cxembl: «DWIOTEHETUUECKUM  psAa  JIOIIAgu,
«ApXeonTepuKc, «3Bepo3yObie SEPBIY, «Crerouedansi,
«Punnodputs», «CeMeHHbIE MaOpPOTHUKNY, «broreorpaduueckue 30HbI
3emn», «Jlpeitd koHTUHEHTOBY», «PenukThly, «HavanbHbie CcTaguu
AMOPUOHANTBHOTO PA3BUTHUS MO3BOHOUHBIX KUBOTHBIX», «I OMOJIOTHYHbIE
Y aHAJIOTUYHBIE OpraHbly, «PyauMEHTh», « ATaBU3MbI», «XPOMOCOMHBIE
HAOOpBI YeJIOBEeKa U IIMMIaH3e», «[J1aBHbIe HaNpaBlIeHUS SBOJIOLUN,
«O01IMe 3aKOHOMEPHOCTH BOJIOLUN.

O6opynoBaHue: KOJUJIEKIIMH, TepOapuu, MYJSDKA HCKOMaeMbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTHYHBIX, aAHAJIOTHYHBIX,
PYIUMEHTAPHBIX OPTAaHOB M aTaBU3MOB, KOJIJICKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxkaenue U pasBuTHe ;KU3HA HA 3emule

Hayunble runores3sl NpoUCXOXKACHUS KU3HU Ha 3emie. AOHoreHes
U ma"Hcnepmus. JlOHay4dyHbIE MPENCTABICHUS O 3aPOXKIACHUU >KU3HH
(xpearionn3M). ['MmoTe3a MOCTOSHHOTO CamMO3apOXACHHUS XKU3HU U €€
onpoBepxkenune onbiTamu @D. Penu, JI. Cnamnanumanu, JI. Ilacrepa.
[IpoucxoxieHre KU3HU U aCTPOOUOIOTHSI.

OcHOBHBIE 3Tambl HEOpPraHWYEcKoW HBomtouuu. IlnaHerapHas
(reonoruueckasi) HBOMIOUMSA. XUMHUYECKas »JBOJIONHSA. AOUOTCHHBIN
CUHTE3 OpraHWYECKUX BelecTB M3 Heopranmdyeckux. Onsir C. Musnnepa
u . FOpu. OOpa3zoBanue mnomumMepoB U3 MoHoMepoB. KoareppaTtHas
runoreza A. W. Omapuna, rumnore3a mnepBuyHOro OynboHa JIxk.
Xonpaeitna, renerndeckas runote3a I'. Mémnepa. Pubosumer (T. Uek) u
runore3a «vupa PHK» V. Tunbepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHUE MPOTOKIETKH.

Uctopuss 3emmm u  wmetonbl €€ wu3yueHus. Vckomaembie
opraHuyeckue octatku. ['eoxpononorus u €€ metoasl. OTHOCUTENbHAS U
a0CoMIOTHAsI TEOXPOHONOTHUs. ['€0XpoHOIOTHYecKas IIKaxa: 30HBI, JPbI,
MEPUOABIL, STIOXH.

HauvaneHpie »3Tanbl opranudeckord 3Boawonuu. llosBienue u
HBOJIIOIUST TIEPBBIX KJIETOK. DBONIONUS MeTabonm3ma. Bo3HuKHOBEHUE
nepBeiX dKocucTeM. COBpeMEHHBIE MUKPOOHBIC OMOIIEHKH KaK aHAJIOT



nepBelXx Ha 3emiue cooOuiectB. Crpomartonutsl. IlpokapuoTel u

9YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOreHe3). OBOJIOLUOHHOE
NPOUCXOXKIEHHE  BHUpPycOB.  [IpomcxoxaeHne  MHOTOKIETOYHBIX
OpraHn3MoOB. BO3HHMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OcHOBHBIE JTambl 3BOJIOLMHM BbICIIMX pacTeHud. (OCHOBHBIE
apomopdo3bsl pacteHuid. Beixon pacrenudt Ha cymy. [losiBienue
CIIOPOBBIX pacTeHUH W 3aBoeBaHME MMM cylmid. CeMeHHbIE pPACTEHHUS.
IIponcxoxaeHne NBETKOBBIX PACTECHUN.

OcCHOBHBIE 3Tambl 3BOJIOUMU KUBOTHOrO Mupa. OCHOBHBIE
apoMopdo3bl KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJIEHWE COBPEMEHHBIX THIOB. [lepBbie XOp/10BbIE KUBOTHBIC. JKU3Hb
B BOJE. OBOJIONMS TMO3BOHOYHBIX. [Ipoucxoxnenue ampubuit u
pentunuii. [lpoucxoxxaeHre MICKONUTAKOIUX U nTUll. [IpuHIMN
KJIFOYEBOI'O apomopdo3a. OcBoenue 0ECIO3BOHOYHBIMU u
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Paszutre »xu3HM Ha 3emiie O 3paM U NEPUOAAM: apXew,
IPOTEPO30H, IMaNe030M, Me3030, KahHo30u. OOmas XapakTepUCTHUKa
KJIMMaTa M TE€OJIOTMYECKUX mpoueccoB. IlosiBmeHne u  pacuBeT
XapaKTepHbIX OPraHu3MoOB. YTJeoOpa3oBaHME: €r0 YCIOBHUS U BIUSHUE
Ha Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpAHUSI — 3KOJOIMYECKHE KPHU3UCHI IPOILIOTO.
[IpyunHbl W  caeacTBUST  MaccoOBBIX  BbIMUpaHUN. CoOBpEeMEHHBIN
AKOJIOTHYECKUN KpuU3HUC, ero ocobeHHoctu. [Ipobrema coxpaHeHus
Oouopa3HooOpasus Ha 3emIie.

CoBpemeHHass cucTeMa OpraHuyeckoro mwupa. IIpuHIUIBI
kinaccudukauu  opraHu3mMoB. OCHOBHBIE CHCTEMATHUYECKHUE TPYIIIBI
OpraHU3MOB.

JdeMoHCTpamumn

IMoptpersi: @. Pemu, JI. Cnamnanuanum, JI. Ilactep, U. W.
MeunukoB, A. U. Onapun, k. Xongeitn, I'. Mémnep, C. Mumnep, I
Opu.

Tabmuiel U cxeMbl: «Cxema omneita @. Pequ», «Cxema omnbita JI.
[lactepa mo u3y4eHHUIO caMo3apokaeHus xKuzHu», «Cxema ombita C.
Mwutepa, I'. Opw», «DOrtanel HEOPraHUYECKOM  SBOJOLHUNY,
«I"'eoxpononornueckass mkana», «HadanpHble »STanbl OpraHUYECKOU
sBomOINY, «Cxema 00pa3oBaHMs SYKapHOT IMYTEM CHMOHMOTEHE3ay,



«Cuctema xuBOW mnpupoasl», «CTpoeHHE BHpPYCa», «ApomMopdo3sl
pacTeHui», «PuHnoGuThH», «OIHOKIIETOYHbIE BOJIOPOCIIN,
«MHOTrOKJIETOYHbIE BOJIOPOCIINY, «Mxn», «ITannopoTHUKNY,
«I"onoceMenHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHuit», «Cxema
pa3BUTHSA KUBOTHOTO MHPA, «ApomMop¢o3bl KUBOTHBIX»,
«IIpocrenney, «KuIl1e4yHOMOIOCTHRIEY, «Ilnockue YyepBU»,
«Unenucronoruey, «PbiOb», «3eMHOBOAHBIEY, «lIpecmbikaroniuecs,
«IItnuey, «Maekonuraromuey», «Pa3zBuThe XU3HU B apXEUCKOU 3pey,
«Pa3BuTHE JKU3HU B IPOTEPO3OMCKOU 3pen», «Pa3Buthe KU3HU B
[AJIEO30MCKON 3pey, «Pa3BUTHE KU3HU B ME3030UCKOU 3pey, «PazBurue
KU3HU B KalHO30MCKOW 3pe», «COBpEMEHHAsl CHCTEMa OPraHUYECKOro
MHUPAY.

O6GopynoBaHue: repbapuu  pacTeHHN  Pa3IUYHBIX  OTJICJIOB,
KOJUIEKIIMA HACEKOMBIX, BJIAQXKHbIC IIpernapaThl >KUBOTHBIX, PAKOBHHBI
MOJUTIOCKOB, KOJIJIEKIIUHM UTJIOKOKHUX, CKEJIEThI TO3BOHOUHBIX )KUBOTHBIX,
yydela MNTUI W 3BEPEH, KOJUICKIIMKM OKAMEHEJIOCTEeH, TMOJE3HBIX
MCKOMIA€MbIX, MYJISKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas naboparopHas padora «MoAenuMpoBaHUE OMBITOB
Mumiepa—tOpu 1o u3ydeHui0o aOMOre€HHOTO CHHTE3a OPraHMYECKHX
COCJIMHEHUN B MIEPBUYHOMN aTMOchepe.

JlabopaTtopHas pabGora «l3yuyeHne M ONUCAHHE HCKOMAEMBIX
OCTaTKOB JPEBHUX OPTraHU3MOB.

IlpakTuyeckass padora «l3yueHne 0COOCHHOCTEH CTpOEHUS
PaCTEeHUN Pa3HbIX OTIEIIOBY.

IlpakTuyeckass pad6ora «l3yueHne OCOOCHHOCTEH CTpOEHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTponosiorui. MeToabl aHTPOIIOJIOTHH.

CraHoBlIeHME TPENCTABICHUNA O MPOUCXOKICHUU YEJIOBEKA.
Penurnosnsie Bo33penus. CoBpeMEHHbIE HAYYHBIE TEOPHU.

CxoACTBO yenoBeKa € KMBOTHBIMU. CUCTEMAaTHYECKOE IMOJ0KEHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA 4YEJIOBEKa C  JKMBOTHBIMMU:
CpaBHHUTEIbHO-MOp(doIornueckue, HSMOpPUOIOTHYECKHE,  (PU3HOIOTO-
Oonoxumudeckue, moBeneHyeckue. OTIWUYMA YeNOBEKa OT >KUBOTHBIX.
[IpsAMOXO)K/I€HNE W KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Burtune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOM CHCTEMBI.



JIBmxymue cuibl ((pakTopbl) aHTpONOreHe3a: OUOJOTHYECKUE,
couuanbHble. COOTHOILIEHHE OMOJIOTMYECKUX U COLIMATBHBIX (PAKTOPOB B

aHTPOIIOT€HE3E.
OcHOBHBIE CTauM aHTpoNoreHe3a. PaHHUE YeTOBEKOOOpa3HbIE
00€e3bsiHbl  (MPOKOHCYJIBI) W paHHUE TMOHTHABl — OOIIMe NPEIKH

YeJIOBEKOOOPa3HbIX 00€3bsiH M JIoJel. ABCTPAJIONUTEKH — JABYHOTHE
NPEaKH JIIoAeH. YemoBek yMenbli, IEpBbIE U3TOTOBICHUS OPYAUN TPyIa.
YenoBek MpsAMOXOASAIINI U NEPBBIA BBIXOJ JItOJIeH 3a npenenbl AQpuKH.
UYenoBek reiaenbOeprckuii  — OOMIME  MOpeloK HeaHAEPTAIbCKOTO
YEJIOBEKAa M YEJOBEKA Pa3yMHOro. YenoBeK HEaHIEepTaIbCKUN KaK BUL
JIOAEH XOJOAHOIo KiauMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUI YEJIOBEK, OCBOEHUE KOHTHMHEHTOB 3a mpeaenamu Adpuki.
[TaneoreHeTuka v najseoreHOMHUKA.

OBOJIIOIUS COBPEMEHHOT0 uejoBeka. EctecTBeHHBIE 0TOOpD B
NOMYJSAIUSAX YeJoBeka. MyTallMOHHBIA TMpoliecc U MOJIUMOPHU3M.
[lonmynsiuvoHHBIE BOJHBI, Jpeiid TreHoB, wurpamus u <«Addekr
OCHOBATEJS» B NOMYJIAILUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckne pacel. llonstue o pace. bonbiume pacsr:
eBporieouHas (eBpa3uiickas), aBCTpalO-HErpouaHas (dKBaTOpUaIbHAas),
MOHTOJIOWJHAsl (a3uaTCKO-aMepUuKaHCKas). Bpemss u myTu pacceneHus
YyelnoBeka Mo IuiaHeTte. EauMHCTBO yenoBedeckux pac. Hayunas
HECOCTOSATEIBHOCTh pacu3Ma. [Ipucrnoco61eHHOCTh YelloBeKa K Pa3HbIM
YCIIOBHSIM OKpYyKaromie cpenbl. BrusHue reorpaduyeckol cpeabl U
npeiida reHoB Ha MOPQOJIOTUIO U (PUZUOJIOTHIO YeTIOBEKa.

MeXIUCIMIUIMHAPHBIE METOIbl B (U3UYECKONW (OHMOJIOTrHYECKOM )
AHTPOIIOJIOTHH. OBOJIOLMOHHAS AHTPOMOJIOTUS W MaJCO0aHTPOIOJIOTHS
YeJIOBEUYECKUX NOoNyJsiui. buocounanbHble HCCIEIOBAHUS MPUPOJIBI
yenoBeka. lccnenoBanue K03BOMIOLMN OMOJIOTHYECKOrO U COLUATBHOIO

B YEJIOBEKE.
JdeMoHCTpamumn
[Moptpersr: Y. [Hapsun, JI. Jluku, . 4. Porunckumii, M. M.
I'epacumos.

Tabmumel 1 cxeMbl: «MeToabl aHTPOMOJIOTHNY», «[ 0JIOBHONM MO3T
gyenoBekay, «YemoBekooOpasHbie 00€3bsiHBI), «CKeleT 4dYeloBeKa |
CKEJIeT IHUMIIaH3e», «PyIUMEHThl W aTaBU3MbD», «J[BHXKYIIHE CHJIIBI
AHTPOIOTE€HE3aY, « IBOIIOIMOHHOE APEBO YETOBEKA», K ABCTPATOMUTEK,
«HenoBek yMmenbli»y, «YeloBeK NpAMOXOASAIIHN», «JleHUCOBCKUI



yenoBek» «Heannepranbub», «KpomanboHIb», «lIpenku yenoBekay,
«JTanbl 3BOJNIOLINHU YET0BEKa», «Pachl 4eTOBEKay.

ObopynoBaHue: MYJISIKA OKaMEHEJIOCTEM, MPEIMETOB
MaT€pUaIbHOW  KYJIBTYphl ~ HPEAKOB  YEIOBEKa,  PEeOpOayKUUU
(dboTorpadun) kapTuH ¢ MUPOJIOTMIECKUMU U OUOICHCKUMU CIOKETaMU
MIPOUCXOXKEHHUS YesioBeKa, poTorpaduu Hax0/I0K UCKOMAEMbIX OCTATKOB
YEJOBEKa, CKEJEeT 4YeJOBEKa, MOJENIb Yepena 4YelloBeKa M depena
IIMMIIAH3€, MOJIENIb KUCTU YEJIOBEKAa M KUCTH IIMMIIaH3€, MOJEIN TOpCca
MPEJIKOB YETOBEKA.

JlabopaTtopHass pabora «l3ydeHue ocoOEHHOCTEH CTpoeHuUs
CKEJIETa YEJIOBEKA, CBSI3AHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckas padora «V3yyeHHe SKOIOTMYECKHUX aJanTalui
YEJIOBEKAY.

Tema 6. JKo10rusi — HayKa 0 B3AaUMOOTHOLICHUAX OPraHMU3MOB
U HAZOPraHU3MEHHBIX CUCTEM C OKpY:KaKoIIei cpeaoi

3apokJieHue U pa3BUTHE 3KoJIoTuu B Tpyaax A. I'ymbonbara, K. @.
Pynse, H. A. CeBepuoBa, O. I'ekkensa, A. Tencnu, B. H. Cykauésa.
Pa3znensl u 3agaun sxonoruu. CBsi3b SKOJIOTUH C IPYTUMH HAyKaMH.

Metonbr skonoruu. IloneBbie HAOMIOAEHUA. DKCIEPUMEHTHI B
9KOJIOTUM: TIPUPOJHBIE U jJabopaTopHbie. MoJienmpoBaHUE B DKOJIOTHHU.
MOHUTOPHUHT OKpYXKAlOIIEW Cpelbl: JIOKAJbHBIM, PETHOHAIBHBIA U
rJ100aJIbHBIN.

3HayeHue DKOJIOTMYECKUX 3HAHUU JUIA YeJIOBEKA. DKOJIOTMUYECKOE
MHUpPOBO33pEHME KAaK OCHOBA CBA3€H YEJIOBEYECTBA C MPUPOIOM.
DopMUPOBAHUE  DKOJOTMYECKOM  KYJBTYPbl M DBKOJIOTHYECKOH
IPAMOTHOCTH HACEJICHHUS.

JdeMoHCTpamumn

[Moptpetrsr: A. I'ymGompar, K. ®. Pynse, H. A. Cesepuos, D.
I'ekkenb, A. Tencau, B. H. Cykaués.

Tabnuuel U cxeMmbl: «Pa3nenbl skogorum», «MeToabl DKOJIOTHUHY,
«CxemMa MOHUTOPHUHTA OKPYKAIOIIEH CPeabD».

JlaGoparopHasi padora «/3yueHne METOJ0B IKOJOTHYECKUX
HCCIIEIOBAHUI».

Tema 7. Opranu3mMsl 4 cpeaa OOUTAHUA

Okonornyeckre (HakTopbl U 3aKOHOMEPHOCTU HX JIEUCTBUAL.
Knaccuduxanus DKOJIOTUYECKUX (bhaKkTOpOB: abuoTuvecKue,
Oowotndeckue, aHTpororeHHbie. OOmUEe 3aKOHOMEPHOCTH JCHCTBUS



skonorudeckux (paxktopoB. IlpaBuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. IBPUOUOHTHBIEC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckne (¢akropel. CBeT Kak 3SKOJOTMYECKHH (akTop.
JleficTBue pa3HbIX YYacTKOB COJIHEUHOI'O CIIEKTpa HAa OPraHU3MBI.
DKOJIOTMYECKHUE TPYIIIIBI PACTEHUM U )KUBOTHBIX MO OTHOIICHUIO K CBETY.
CurnanbHas poib cBeta. doronepruoansm.

Temneparypa kak skojoruyeckuii ¢axkrop. [eficTBue Temmneparypbl
Ha opraHusMbl. IIOMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIC U CTECHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak skonormueckuid  Qakrop. Ilpucnocobienus
pacTeHuil K nojajaepxkaHuio BoaHoro 6ananca. Knaccudukanus pacreHui
M0 OTHOLIEHHIO K Boje. [IpucnocoOiieHHs] >KUBOTHBIX K H3MEHEHHIO
BOJIHOT'O PEXHMA.

Cpensl oOuTaHHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JyIIIHAS,
MOYBEHHAs, TIyOMHHAs TIOJIMOYBEHHAs, BHyTpHOpraHu3MeHHast. OU3HKo-
XUMHUYECKUE O0COOEHHOCTH cpen oOuTaHus OpPraHu3MOB.
[Ipucnoco6nenust OpraHu3MoB K KU3HH B Pa3HBIX Cpelax.

buonornueckue puTMbl. BHEmIHWE W BHYTPEHHHE PUTMBL.
CyTouHble M TOAUWYHBIE PUTMBL. [IpHUCTIOCOOIEHHOCT, OPraHU3MOB K
CE30HHBIM U3MCHECHUSIM YCIIOBUHN KU3HHU.

XKuznennsie hopmbl opranu3moB. [loHaTrue o >ku3HEHHOUN (opMme.
XKuznennole QOpMBI pacTeHUM: JEpeBbs, KyCTAPHUKH, KYyCTapHHUYKH,
MHOTOJICTHUE TpaBbl, OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THUJIPOOUMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (OcobeHHOCTH
CTpPOCHHS U 00pasa KU3HH.

buortnueckue dakrtopel. Buasl OHOTHUECKHMX B3aUMOICHCTBHIM:
KOHKYPEHIUS, XWUITHUYECTBO, cMMOM03 u ero (opmel. [lapazutuswm,
Koomnepauus, MYTYyaJu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBO). HeTpoduueckue B3amMoaecTBUS — (TONHYECKUE,
dopuueckue, hadpuueckue). 3HaUeHHE OMOTHYECKUX B3aUMOICHCTBUU
JUIsL  CYIIECTBOBAHMS OPraHU3MOB B cpeae oOurtanuda. [IpuHiun
KOHKYPEHTHOTO UCKIIFOUECHUSI.

JdemoHcTpanumn

Tabmuiet U cxembl: «DKojoruueckue QakTtopb», «CBeTOBOU
CHEKTP», «IKOJOTUYECKHUE IPYNIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY»,
«TemnokpoBHbIE ~ KUBOTHBIE»,  «XOJOJHOKPOBHBIE  >KUBOTHBIEY,
«DU3NONIOTUYECKHE  aJanTaliid  SKUBOTHBIX», «Cpeasl  oOuTaHwms
opranu3moBy», «buonoruueckue put™mbl», <« KuszHeHHole  (HOPMBI



pacteHuit», <« KuzHeHHble  (GOpPMBI  KUBOTHBIX»,  «DKOCHCTEMA
LIIMPOKOJINCTBEHHOIO Jieca», «IDKOCUCTEMA XBOMHOrO Jiecay, «llenm

MMUTAHUSY, «XUITHIYECTBOY, «ITapazutuzmy, «KoHKypeHus»,
«CumOmo3y, «KoMmmeHcaanzm».
O6opynoBaHue: repOapuu pacTeHui u KUBOTHBIX,

MPUCIOCOOJIEHHBIX K BIUSHUIO PA3JIMYHBIX 3KOJOTHYECKUX (PAKTOPOB,
repOapuu CBETOIIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUI,
CBETOJIIOOMBBIC, TEHENIOOMBBIE W  TEHEBBIHOCIMBBIE  KOMHATHBIE
pacTeHusi, repOapuu W KOJUICKIIMH TEIJIOJIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX PACTeHMI, dYyyena MTUL W 3BEpei, repOapuu
pacTeHuil, OTHOCSMMXCA K rurpoduram, kcepoduram, me3zodpuram,
KOMHATHbIE  pacT€HUs JIAaHHBIX TPYII, KOJUIEKUUU KUBOTHBIX,
OOUTAIOIIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIMU pPACTEHUUH U
KUBOTHBIX, OO0JaJAIOMIMX YepTaMU MPUCITOCOOICHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBHM >KWM3HHM, repObapuyd W KOJUJIEKIMHU pPACTeHUH u
KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIMU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTUYECKUX B3aUMOJECHCTBUAX.

JlaGopaTopHas padora «BbIsiBIICHHE PUCTIOCOOICHU I
OpPraHHU3MOB K BIUSHUIO CBETA.
JlaGopaTopHas padora «BpIisBIEHUE PUCTIOCOOJICHH

OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6oTta «AHaTOMHYECKHE OCOOCHHOCTH PaCTECHHM
U3 Pa3HBbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUJA0B U NMOMYJISIIIH A

DKOJIOTUYECKUE XapaKTepUCTUKH momyisiuuu. llomynsmus kak
Oouonornyeckas cuctema. Poib HEOTHOPOTHOCTH Cpeibl, (PU3MUYECKHUX
OapbepoB M 0cOOeHHOCTEH Ouosoruv BHUAOB B  (HOPMHUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl mnomysiuuii. OCHOBHBIE TOKa3aTelu
MOMYJISIIIUU: YUCIIEHHOCTD, TUIOTHOCTh, BO3pPACcTHAsS U TIOJIOBasi CTPYKTYpa,
POXIa€MOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIHS.

DKoJloruyeckasi CTpykTypa mnonyiasuuud. OIlleHKa 4YHCIEHHOCTU
nonynsauuu. JnHamuka nonymsuuu M €€ perynsuus. buornueckuii
MOTEHIMAl Tonyldaiuu. MoJenupoBaHue JIWHAMUKHA TOMYJISIUU.
KpuBsie pocta uyuciaeHHoctd mnomyisuud. KpuBble BbIKHUBaHUS.
Perynsnus 9ucieHHOCTH MOMYJISANNNA: POIb (DAKTOPOB, 3aBUCAIIUX U HE
3aBUCAIINX OT IUIOTHOCTHU. DKOJIOTMYECKHE cTpareruud BuioB (r- m K-
CTpaTeru).



[lonstTue 00 »HKomoruyeckol Hume Buga. MecTtooOuTaHue.
MuoromepHnas Mozenb 3kosorndeckod Humu Jx.JM. XaryumHcoHna.
Pasmepsl okosmorndeckor Humu. IloTeHnuanbHas U peann30BaHHAas
HUILIN.

Bun kak cucrema nonymanui. Apeansl BUAOB. Buael u uX
KU3HEHHBIE CTPATETHH. JKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH  MOBEAEHUA W MHUTpauud  >KUBOTHBIX.
buosiornueckne nHBa3uM 4yKEpOIHBIX BUIOB.

JdemoHcTpanumn

IToprpert: Ix. 1. XaTynHCOH.

Tabmuupl W cxeMbl:  «DKOJOTMYECKHE  XapaKTEepPUCTHKU
MO YJISALIUN», «IIpocTtpancTBEHHAs CTPYKTypa MONYJIALIUN Y,
«Bospacteele  numpamuael  nomyisnuuy»,  «CKOpOCTh  3aceseHus
NOBEPXHOCTH  3€MJIM  pa3IM4YHbIMM  oOpraHusMamm»,  «Mogjenb

skonornueckor Humu /x. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH )KUBOTHBIX.

JlabopaTopHass pa6ora «IlpucrocobiieHns CeMsSH pacTeHH K
PacCENCHUIO.

Tema 9. Jkoa0rust co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CoobmiecTBa opraHu3MoB. buorieHo3 u ero crTpykrypa. Cssi3zu
MEX1y OpraHu3MaMu B OUOIIEHO3E.

DOkocuctema Kak oOTKpbiTas cucreMa (A. k. Tencmn).
OyHKIIMOHANIbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOIYIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u
ceTd. AGuotnueckune 0J0KM dKocucTeM. [10UBBI M UIIBI B AKOCHUCTEMAX.
KpyroBopot BeliecTB 1 IOTOK S3HEPTUH B IKOCUCTEME.

OcHOBHbBIE TOKa3aTenu »HKocucTeMbl. buomacca W mpomyKuus.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHUH.

Jlunamuxka  sxocucmem.  Kamacmpoguueckue  nepecmpoiixu.
@nykmyayuu. HampaBineHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHbIE M BTOPUYHBIE CYKIIECCMM M WX MPUYUHBI.
AHTpONIOTeHHBIE BO3JEHCTBUS Ha CyKleccuu. KimuMakcHoe cooOuiecTBo.
buopazHooOpazne ¥ TOJIHOTa KPYroBOpOTa BEHIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmembl
Mopeti U OKeanos. IKocucmemvl MyHOp, 1eco8, cmenetil, nyCcmoultb.

AHTpPONIOTEHHBIE  HKOCHUCTEMBI.  ATrposKocucTeEMa. ATPOLEHO3.
Paznuuus Mexay aHTPOMOT€HHBIMU U IPUPOJIHBIMH 3KOCUCTEMAMH.



VYpboskocuctembl. OCHOBHBIE  KOMIIOHEHTBI ~ ypOO3KOCHCTEM.
l'opoackas ¢dmopa u ¢ayna. CunanTponuszanus TOPOACKON (ayHBbI.
buosornyeckoe M XO3SMMCTBEHHOE 3HAUYEHUE arpodKOCHUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHUS OCHOBHBIX  B3aUMOJIEUCTBUM
OpraHu3MOB B JKocucTeMax. Poib kackaonozo sghgexma u 6udos-
a0upuxamopos (Knouesvix 6uU008) 8 QYHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc »HepruM U BEIIECTB MEXIY CMEXKHBIMU HKOCHUCTEMaMHU.
YCTOWYUBOCTG OPraHU3MOB, NONYJIALMM M D3KOCUCTEM B YCIOBUIAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanusmol  6030elicmeus  3a2pA3HEeHUll  PA3HBIX  MUNO08  Hd
CYyOOP2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbL IKOJOSUYECKO20 HOPMUPOBAHUS  AHMPONO2EHHO20
go30eticmeusi. ~ MeTOmOJOTUSI ~ MOHHUTOPMHTAa  €CTECTBEHHBIX  H
AQHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa OHOIEHO3a», «IJKOCHCTEMA
MIMPOKOJIUCTBEHHOIO  Jiecay,  «JKOCHCTEMA  XBOWHOro  Jiecay,
«DyHKIIMOHATILHBIE TPYIIBI OPraHU3MOB B 3KOcUCTEME», «KpyroBopot
BEIIECTB B dKocucteMey, «llemu nmuranus (mactOuIHAs, JAETPUTHAs)»,
«JKOoJOTHYeCcKass MNUpaMHuAa YHCelD», «IKOJOTHYecKas MNupaMuaa
ouomMaccel», «JKoloruueckass mnupamuga sHeprumy», «OOpa3zoBaHue
o6onora», «llepBuuHas cykieccusi», «BoccTaHOBIeHHE Jeca TOCIe
noxkapa», « JKoCHCTEMA 03epay, «ArpoueHo3», «KpyroBopor BeliecTB u
MOTOK SHEPTUHU B arpoiieHose», «lIpuMepsl ypboskocucTem».

O6opynoBanue: repbapuu pACTCHHM, KOJUICKIIMH HACEKOMBIX,
gy4yena MTUIl U 3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIHX
pacTeHHUii, aKBapuyM KakK MOJEIb IKOCUCTEMBI.

IIpakTn4yeckasn padora «3yuenue 151 OIHCAaHUE
ypOOIKOCHCTEMBI.

JlaGopaTtopnass pabGora «M3yueHue paszHOOOpasus MEITKHUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HbBIX YKOCUCTEMAX).

IKCKypeusi «IKCKypcUsi B TUNUYHBIA OuoreorieHo3 (B myOpaBy,
Oepe3HsK, eNbHUK, Ha CYXOJOJbHBIM WJIM TOWMEHHBIA JyT, 03€epo,
00J10TO)».

JKCKypcusi «DKCKypcUsi B arposkocuctemMy (Ha IMoje WId B
TEIUIMYHOE XO3SHUCTBO)».



Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buocdepa — obuiennanerapHas 006os04ka 3emMiH, Ie CYIIECTBYET
WU CyIIecTBOBaja Xu3Hb. Pa3BuTHe mpenctraBieHuil o Ouocdepe B
Tpynax J. 3iocca. Yuenue B. . Bepuanckoro o Ouochepe. O6mactu
o6uocdeps! u e€ cocras. Kupoe BemecTBo Onochepsl U €ero PyHKIUH.

3aKOHOMEpPHOCTH  cyulecTBoBaHuA  Ouocdeprl. OcobeHHOCTH
ounocdepsl Kak riao0aabHON 3KOcHCTEMBI. /[MHaMHUyeckoe paBHOBECHE B
ouocdepe. KpyroBopoTbl BemeCTB U OUOTCOXMMUYECKHE  ITUKIIBI
(yriepopa, azora). PurMu4HoCTSh siBlieHH B Guocdepe.

3oHanbHOCTh Ouochepsl. Ilonstue o Ouome. OCHOBHBIE OMOMBI
CYIIH: TYH/pa, XBOIHBIC Jieca, CMEIIaHHbIE U IIMPOKOIUCTBEHHBIE JIeca,
CTCTH, CaBaHHBI, MyCTHIHU, TPOIMYECKHUE Jieca, BBICOKOTOPhA. Kimmar,
PaCTUTEIIBHBIN U )KHBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa W (YHKIMS >XHUBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO
noTeHImana u 6uochepHbIX QyHKIIUM.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «l'eochepsr 3emun», «KpyroBopor aszora B
npuponae», «Kpyroopor yriaepoga B mpupoae», «Kpyrosopor
KHcIopoaa B mpupojie», «KpyroBopor Bozbl B mpupojne», «OCHOBHBIC
ouombl cymmy, «Knmumatudeckue nosica 3emuny», «TyHapay, «Taiiray,
«Cwmemannbiii ecy, «llupokonuctBeHHslit gecy, «Crenby, «CaBaHHAY,
«IlyctoiHsy, « Tponmyeckuit gecy.

O6opynoBanue: repbapuu pacTeHUl pa3HbIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YesioBek u oKkpy:kaoinas cpeaa

DKOJOTUYECKUE KPHU3UCHI U WX NpUuYMHBL. Bo3neicTBue uenoBeka
Ha Ouocdepy. 3arps3HeHuEe BO3MYIIHOW cpenbl. OxpaHa BO3ayxa.
3arpsisHeHHe BOJHOM cpeabl. OXpaHa BOJHBIX pecypcoB. PaszpylieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3mMeHeHne kiumara.

AHTPOIIOT€HHOE BO3JIEHCTBUE HA PACTUTEIBbHBIM U )KUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MTPHUHIUIIBI
oxpanbl Tpupoabl. Kpacuwsie kuuru. Oco0o oxpaHsemble TPHUPOIHBIC
tepputopuu (OOIIT). botanudeckue cajbl ¥ 300JI0TMYECKHUE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA U
npupoasl. PammoHanmbHOE  TPHUPOAOIONB30BAHUE W COXPAHCHHE
OMOJIOTMYECKOTO  pa3HooOpasus 3emun. OOmme 3aKOHOMEPHOCTH



IJI00QJIBHBIX 3KOJOTMYECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO
KpHU3HCA U €T0 BEPOSTHBIC MOCIEICTBUS.
Pa3BuTue METO/I0B MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTE€HHBIX

MIPOLIECCOB. Cucmemnvie uccneo08anus nepexooa K
pecypcocbepezaiowetl u KOHKYPEeHMOCNOCOOHO 9Hepeemuxe.
buonocuueckoe  pasnoobpasue u  ouopecypcwvi.  Hayuonanvhvle

uHopMayuorHvle cucmemvl, obecnedusarouue 00OCmMyn K uH@popmayuu
nO  COCMOAHUI0O  OMOENbHLIX  6u008 U  kocucmem.  (OcHosbl
aKopeadburumayuu aKocucmem u cnoco6o8 O0opbObI c
ouonospesicoeHusmu. PexoncmpyKkyus MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabnumpr u cxembl: «3arps3HeHHe aTMochepbl», «3arps3HEeHHe
ruapocdeps», «3arps3HeHue mouBb», «Ilapaukoserit a3gdexr», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAeNN yIpaBIIEeMOr0 MUPaAy.
O6GopynoBanue: Gororpaduu OXpaHAEMBIX PACTCHUH U IKUBOTHBIX
Kpacuoii knuru Poccurickon ®@enepanuu, KpacHON KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOI'MM HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOyJarolmuMucsT  OporpaMM  cpeaHero  oOimero  oOpa3oBaHMUS:
JTUYHOCTHBIC, METANIPEAMETHBIE U TIPEAMETHBIE.

B cTpykType TUYHOCTHBIX pPE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO
OMOJIOTMM  BBIJICJICHBI  CJEAYIOUIME  COCTABJISIONINE:  OCO3HAHHE
00y4JaromUMHCsT POCCUUCKON IPaskIaHCKONW UJACHTUYHOCTH — FTOTOBHOCTHU
K CaMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH W CaMOOIPEACIICHUIO, Haauuue
momugayuu K OOY4YEHUIO OWOJIOTHH, YeleHanpasieHHoe paszsumue
BHYTPEHHUX YOEKIEHUN JTUYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPagulIUAd  pa3BUTHUS  OHMOJOTHYECKOTO  3HAHWMS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJCTBOBATKLCS B CBOSH
NEATENIbHOCTA IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, IPUCYLIUMHU
CUCTeME OHOJIOTHYECKOr0 O0O0pa3oBaHMs, HaIuuue HnpasoCO3HAHUS
AKOJIOTUYECKON KYJBTYPBI, CHOCOOHOCMU CMa8umv TEIW U CTPOUTH
KU3HEHHBIE TUIAHBIL.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHMSI MPOTPAMMBI IO OUOJIOTHUU
JOCTUTAIOTCS B €IMHCTBE Y4eOHON M BOCIUTATENBHON JEATEIHLHOCTH B
COOTBETCTBUHM C TPAJULUHUOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU B
oOIecTBe TpaBWIaMH M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT
npolieccaM CaMOIIO3HaHUs, CAMOBOCIIMTAHUSI U CAMOPA3BUTHUSA, PA3BUTHUSA
BHYTPEHHEW MO3UILIMHU JUYHOCTH, MaTPUOTU3MA U YBAXKEHUS K 3aKOHY U
MPaBOMOPSIAKY, YEJIOBEKY TpyJa M CTapUIEMy MNOKOJIEHUIO, B3aWUMHOTO
YBaXEHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACJIEIUI0 W
TpaJIuIMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon @enepanuu,
MPUPOJIE U OKPYKAIOIIEH CPETIE.

JIndHOCTHBIE  pe3yNabTaThl  OCBOCHHMS  y4eOHOro  TIpeaMeTa
«buonorus»  AOMKHBI  OTpaXaTb TOTOBHOCTH W  CIIOCOOHOCTH
OOy4JarommXxcs PYKOBOJACTBOBATHCA CPOPMUPOBAHHOW BHYTPECHHEU
MO3ULMEN JTMYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTALWM, MO3UTUBHBIX
BHYTPEHHUX YOEKJIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSIM
poccuiickoro oOIlecTBa, pPACIIMPEHHE >KU3HEHHOTO OMbITa M OIbITa



NEATENBHOCTA B MPOLECCE pealu3alldd OCHOBHBIX HaIpPaBJICHUN
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TMO3UIIMK OOYYaIOIIEerocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIMOHHBIX TMpaB U OOS3aHHOCTEH,
YBAXXEHHUE 3aKOHA Y MPABOMOPSIKA;

FOTOBHOCTbh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU
CO3/JaHUM YYEOHBIX IMPOEKTOB, PEIICHUH Y4E€OHBIX W IMO3HABaTEIbHBIX
3a/1a4, BBIOJTHEHNUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTD OMPEEATh COOCTBEHHYIO MO3UITUIO MO0 OTHOIIECHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

yMEHHUE Y4YUTBIBaTh B CBOUX JEHUCTBHSAX HEOOXOIUMOCTH
KOHCTPYKTUBHOTO B3aWMOJICUCTBHUS JIIOJIEH C pa3sHBIMU YOEKICHHUSIMU,
KYJbTYPHBIMH LIEHHOCTSIMHA M COITMATIBHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B TMPOLECCE COBMECTHOIO
BBITIOJIHCHUSI Y4YCOHBIX, MO3HABATEIBHBIX M HCCIIEIOBATEIbCKUX 3ajiad,
YBOXUTEJIIBHOTO OTHOIICHUS K MHEHHUIO ONIOHEHTOB MpPU OOCYKICHUU
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKAHMUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOM HJIEHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHUS K CBOEMY HApoOJdy, YyBCTBAa OTBETCTBEHHOCTH
nepen PonuHoM, ropocty 3a CBOW Kpau, CBOK PomuHy, CBOW S3BIK U
KyJbTYpY, IPOILIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K IMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
Npuponbl, AocTwkeHussM Poccun B Hayke, HCKYCCTBE, CHOpTE,
TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTDH OIIEHUBATh BKJIAJl POCCHMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OWOJIOTMM, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TO3HAHUU
3aKOHOB MPHUPO/IBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOexAEHHOCTh, TOTOBHOCTh K CIIYXEHHIO W 3aIlUTe
OTteuecTBa, OTBETCTBEHHOCTH 3a €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUS, ATHUYECKOTO
MIOBE/ICHUS,



CIIOCOOHOCTh OILICHUBATh CHUTYal[MI0 M TPUHUMATh OCO3HAHHBIC
pElLICHUsl, OPUEHTUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

OTBETCTBEHHOE OTHOILIECHUE K CBOMM POJMTENSIM, CO3IAHUIO CEMbU
HAa OCHOBE OCO3HAHHOI'O TMPUHATUA LEHHOCTEM CEMEUHOW JXU3HU B
COOTBETCTBUHM C TpaAuLIUSIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIOYAas JCTETUKY ObITa,
HAy4YHOTO M TEXHUYECKOI'0 TBOPUYECTBA, CIOPTA, TPYyHa, OOIIECCTBEHHBIX
OTHOILICHUH;

IMOHUMAHUE 3MOLMOHAIIBHOIO BO3JICHMCTBUS JKUBOW MPUPOABI U €€
LEHHOCTH;

FOTOBHOCTh K CaMOBBIPAXEHHUIO B Pa3HbBIX BHUJAX HCKYCCTBA,
CTpPEMJICHUE TIPOSIBJISITh KAUECTBA TBOPUYECKOMN JTUYHOCTH;

5) ¢usuvyeckoro BocnuTAHUS, G(GOPMHUPOBAHMA KYJIbTYpPbI
310POBbA U IMOLMOHAJIBLHOT0 0JIAr OOy YHs:

NOHMMAaHHE U pealin3alius 310pOBOro U 6e30nacHoro oopasa >Ku3HU
(3mopoBoe THMTaHUE, COOJIOJICHUE TUTHEHUYECKUX TPaBWI M HOPM,
cOaTaHCUPOBAHHBIN PEXXHUM 3aHATHH U OTIIbIXA, peryisapHas Guzudeckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHUS
K COOCTBEHHOMY (DPU3MYECKOMY U MICUXUYECKOMY 3/10POBbIO;

IIOHMMAaHWE LIEHHOCTHU ITPAaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOro MOBEICHHS B CUTYalUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU
JIIO/CH;

OCO3HAHUE IIOCIEACTBUA W HEOPUATUS BpPEIHBIX IPUBBIYEK
(ynmoTpeOaeHus anKoroisi, HAPKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K TPyAY, OCO3HAHME LIEHHOCTH MAaCTEPCTBA,

TPYyI0II00HEe;
TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJIOTHYECKOW W
COIMANTLHOM HAIPaBJICHHOCTH, CIIOCOOHOCTD WHULIUAPOBATH,

TUTAHUPOBATh U CAMOCTOSATENEHO BBITIOJIHATH TAKYIO JIEATEILHOCTD;
UHTEpPEC K pazNudyHbIM chepam MpoPecCHOHATLHON JeATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP Oynymeld mnpodeccun W
peann30BBIBATH COOCTBEHHBIC )KH3HEHHBIC TUTAHEI;
TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA
NPOTSHKEHU U BCEU )KU3HU;



7) 3K0JI0THYECKOT0 BOCIIUTAHMA:

AKOJIOTHYECKH LEJIeCOO0pa3HOEe OTHOIIEHHWE K MpUpOJIe Kak
VMCTOYHUKY KU3HU Ha 3EMJIE, OCHOBE €€ CyIIeCTBOBAHNS;

NOBBILIEHUE YPOBHS SKOJIOTMYECKON KyJIbTYphl: NpUOOpeTeHue
OMbITa TUTAHUPOBAHUA MTOCTYIKOB U OILIEHKU UX BO3MOXKHBIX MOCIIECTBUN
JUI OKPYKAKOIIEN Cpelibl;

OCO3HAHHME TIJIO0ANBHOIO XapaKTepa 3KOJOIMYECKHUX NpodieM u
IIyTEeU UX peLICHUS,

CIIOCOOHOCTh ~ MCIOJIB30BaTh IMpUOOpETaeMble MpU  HU3YUYEHUU
OMOJIOTUM 3HAHUS W YMEHUS NpPHU PELIEHUU MpoOJeM, CBA3aHHBIX C
paloHaIbHBIM MIPUPOJIOTIOTB30BaHUEM (cobmronienue MpaBUII
MOBEACHUS B MPUPOJE, HANPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OMOCHEpPHI);

AKTUBHOE HETPUSTUE JIEHCTBUN, MPUHOCIIINX BPEI OKPY’KaOIIEH
OpUPOJAHON  Ccpelle, YMEHHE NPOrHO3UPOBATH  HEOIAronmpuUsTHbIC
HKOJIOTUYECKUE  TOCJEICTBHS  MPEANPUHUMAEMBIX  JACHCTBUH U
NpeloTBpaIlaTh UX;

HaJU4YMe PA3BUTOTO HKOJOTHMYECKOTO MBILIIJIEHUS, 3KOJIOTMYECKON
KyJbTYpbl, OIbITa JAEATEIBHOCTH HKOJOTMYECKOW HaINpPaBIECHHOCTH,
YMEHHS pyKOBOJICTBOBAThCS UMU B IMO3HABATEIbHONW, KOMMYHUKATUBHON
U COLMAJIbHON NpPaKTHKE, TOTOBHOCTH K YYacTHUIO B IPaKTHUYECKOMN
NEeATEIbHOCTU SKOJIOTHYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH,
OCHOBAaHHOTO Ha JHAaJIOTe€ KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl Kak
CpeACTBa B3aUMOJIECHCTBUS MEXKY JIFOAbMU U TIO3HAHUS MUDA;

NOHUMaHHe cHelMpUKN OMOJOTUN KaK HayKH, OCO3HAHUA €€ POy B
GbopMHUpPOBAaHUN  PAIMOHAIIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU
LEJIOCTHOTO TpPEACTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €JIMHCTBE
MpUPOJbI, YeJIOBeKa W  O0OIlecTBa, B IO3HAHUU  MPUPOIHBIX
3aKOHOMEpPHOCTEW U pEIIeHUHu NpobJieM COXpaHEHUS MPUPOIAHOIO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMHM JJII COBPEMEHHOMU
UMBWIK3ALUKA: OOECIEUEHUs] HOBOIO YPOBHS Pa3BUTUS MEIULIUHBI,
CO3JaHUE TMEPCIEKTUBHBIX OHMOTEXHOJIOTMH, CIOCOOHBIX  pEIIaTh



pecypcHbIe MpoOJIEMbI pa3BUTHS YEIOBEUECTBA, IOUCKA yTEH BBIXO/1A U3
IJI00QJIBHBIX HKOJIOTMYECKUX IMpolOjeM M obOecrneueHus nepexona K
YCTOWYMBOMY Pa3BUTHIO, PALlUOHATBHOMY HCIIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B MOTYYEHUN OMOJIOrMYECKUX 3HAHUN B LENSIX
MOBBILLIEHUS O0IIEN KyJIbTYphl, €CTECTBEHHO-HAYyYHOM I'PaMOTHOCTHU, KaK
COCTaBHOM 4YacTH (PYHKUMOHAIBHOM TI'PaMOTHOCTH OOYy4YarOIMIMXCA,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHMMAaHWE CYUIHOCTH METOJOB TIO3HAHUSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOJIb30BaTh MOJy4YaeMble 3HAHUS
JUIsL  aHalu3a U OOBSICHEHHs SIBJICHUH OKpYXalollero Mupa u
MPOUCXOJAIUX B HEM U3MEHEHUW, yMeHHUEe JenaTh OO0OCHOBAaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAyUYHBIX (DAKTOB M HMMEIOLIUXCS JaHHBIX C
LEJIbIO TIOJTYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CAMOCTOSITEIBHO ~ MCIOJB30BaTh  OMOJIOTUYECKUE
3HAHMS IJIs1 pEICHUs] TPOOJIeM B peabHBIX )KHU3HEHHBIX CUTYAIIUSX;

OCO3HAHHME IIEHHOCTH HAay4yHOH JesTeNbHOCTH, TOTOBHOCTH
OCYHIECTBIIATh MPOEKTHYKD U  HMCCJIEAOBATEIbCKYK JIE€ATEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIMPEPHIBHOMY O0pa30oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHHUHM IO
OMOJIOTHUY B COOTBETCTBUU C KM3HEHHBIMH MOTPEOHOCTSMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yibTaThl OCBOEHUS Y4YEOHOro MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYUMBIE JUIsI (POPMHUPOBAHUS MUPOBO33PEHUS
00yJaromuxcss MEXIUCITUIUIHHAPHBIC (MEXIIPEIMETHBIC) OOIIeHAYIHBIC
MOHSTHSI, OTPAXKAIONIUE [EJOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenurKy METO/IOB MO3HAHMSI, UCTIOJIh3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, »HEpPrusi, SBIEHUE, TMPOIECC, CHUCTeMa, Hay4HbIH (akKT,
MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HUCCIEIOBaHUE,
HaOMIOICHUE, W3MEpPEHHE, JKCIEPUMEHT M JpPYTHe); YHUBEPCATbHBIC
yueOHbIE JNEHUCTBUS (mo3HaBaTeNbHBIE, KOMMYHHKATHUBHbIE,
peryIsITUBHBIE), obOecmneunBaroniue ¢GopMupoBaHrue (YHKIIMOHATBHOM
IPaMOTHOCTH U COIMATBHONW KOMITETEHIIUUA O0YYaIONUXCsl; CIOCOOHOCTh
oOydJarolmuxcs  MUCIMOJIb30BaTh  OCBOCHHBIE  MEXIUCUHUILTMHAPHBIE,



MHUPOBO33PEHYECKHE 3HAHWA W YHUBEpCAJIbHbIE ydeOHBbIC ACHCTBHUA B
[I03HABATEJILHOU U COLIMATIbHOU IPAKTUKE.

B pe3ynbTare m3ydeHuss OMOJOTMHM HAa YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus y oOydaromierocss OyayT copMupoBaHbl TTO3HABATEIbHBIE
YHHUBEpCaTbHbIE YUeOHbIC NEHCTBUS, KOMMYHUKATHBHBIE YHUBEPCATHHBIC
yueOHbIe TEHCTBUS, PETyIsITUBHBIE YHHUBEpCAIbHBIE y4eOHbIE JEHCTBUA,
COBMECTHAs AESITeNbHOCTb.

MeTtanpeaMeTHbIE Pe3yNbTaThl OCBOCHHSI MPOTPaAMMBI CPEIHETO
oO1rero 00pa3oBaHUs TOMKHbBI OTPAXKATh:

OgilaieHHe YHHMBepPCAJbHBIMUH Y4YeOHBIMHM TO3HABATEJbLHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOSITETFHO (OPMYITUPOBATh W aAKTyaJIM3HPOBATh MPOOIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

UCTIOBh30BaTh MPH OCBOCHHHM 3HAHWH TPUEMBI JIOTHYECKOTO
MBIIIUICHUsT ~ (aHajW3a, CHUHTE3a,  CpaBHEHUS,  KIACCU(UKAIINY,
00001IeH M), PACKPBIBATh CMBICI OMOJIOTHYECKUX MOHATHH (BBIIEISTh UX
XapaKTepHbIe MPU3HAKU, YCTAHABIMBATh CBS3U C APYTUMHU MOHSATUSIMHU);

OTIpENeNATh LIETU JACSITeIbHOCTH, 3a7aBasi mapamMeTpbl U KpUTEPUU
UX  JOCTH)KCHHS, COOTHOCHTH  PE3yJbTaThl  JCSATCIBHOCTH  C
MOCTaBJICHHBIMU EJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUS ISl 00bsACHEHHs (HAKTOB U
SIBJICHUU )KUBOW TIPUPOIBIL;

CTPOUTH JIOTUYECKHUE DPACCYX ACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIC,
[0 AaHaJIOTWM), BBISIBIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B
paccMaTpUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BHIBOJBI U 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MOJICNIbHBIE CPEICTBAa JUIsl TPECTaBICHUS
CYIIECTBEHHBIX CBSI3¢ M OTHOLIEHUH B M3y4aeMbIX OHOJIOTHYECKHX
0o0BeKTaX, a TakkKe IMPOTHBOPEUYUN pa3HOTO pOJa, BBHISBICHHBIX B
Pa3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH peEHICHUS NpoOIeMbl ¢ Y4ETOM aHamu3a
UMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yJabTaTOB LIEJSIM, OLIEHUBATh PUCKU MTOCJIEICTBUIH J1€ATEIbHOCTH;

KOOPJAMHUPOBATh W BBHIMNOJHATH PabOTy B YCIOBHSIX pPEATbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEaTHMBHOE MBIIUICHHE TPU PEIICHUN >KU3HEHHBIX
mpooIeMm.



2) 6a30Bble HCCJIEA0BATEIbCKUE TeHCTBHS:

BJa/J€Th HaBbIKAMU YYEOHO-HUCCIEAOBATEIbCKOW M MPOEKTHOU
NEATeNIbHOCTH, HAaBBIKAMM pa3peuieHus mnpoOJieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB  pELIEHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHNUS;

UCIIOJIb30BaTh PA3JNMYHbIE BHJIbI JAESITEIBHOCTH IO MOJYYEHHIO
HOBOT'O 3HaHMs, €r0 MHTEPIIPETAIIUHU, TPEOoOPa30BaHUIO U IPUMEHEHUIO B
y4eOHBIX CHUTyalusiX, B TOM 4YHCJIE€ NpPU CO3AaHUM Y4EOHBIX U
COLIMAJIbHBIX TPOEKTOB;

dbopMHUpOBaTH, HAy4YHBIM THI MBIIUICHHUS, BJIQJCTh HAy4YHOH
TEPMHUHOJIOTUEN, KITFOUEBBIMU MOHATUSAMU U METO/IAMU;

CTaBUTh W (GopMyiaupoBaTb  COOCTBEHHbIE  3aJayd B
0o0pa3oBaTeIbHON IEATETbHOCTH U KU3HEHHBIX CUTYAIIUX;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBA3M U AKTyaJM3HPOBATH
3a/layy, BBIJBUTATh TUIOTE3Y €€ pelIeHHs, HAXOIUTb APTyMEHTBI Jis
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHUS;

aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHUS 3a7a4ld Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTD, MIPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, OLICHHBATh MPUOOPETEHHBIN
OTIBIT;

OCYIICCTBIISITh II€JICHANPABICHHBIM TMOUCK TMepeHoca CpPeaCTB U
CIOCO0OB JIeMCTBUS B TPO(ECCUOHATBHYIO CPELLY;

YMETh TEPEHOCUTHh 3HAHUSA B TO3HABATENIBHYIO M MPAKTUYECKYIO
00JIaCTH JKU3HEACSTEIIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIE WJEH, NpEIaratb OPUTHHAIBHBIE MOAXOABI U
pEIlIeHHs], CTAaBUTh MPOOJIEMBI U 3a/1auH, OMYCKAIOIINE aJbTEPHATHBHbBIE
pEIICHMS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NTMYHBIX UCTOUYHHUKAX WHPOpMAIHH (TEKCTE
y4eOHOro MocoOusi, HayYHO-TIOMYJSIPHOW JIUTEepaType, OMOJIOTHYECKHX
CIOBapsiX W CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B
WNuTtepnere), aHamm3upoBath WHGOPMAIUIO PA3NMHYHBIX BHIOB B (HOpM
NPEACTABICHUs, KPUTHYECKHM OLIEHMBAaTh €€ JOCTOBEPHOCTb MU
HEIIPOTUBOPEUYHBOCTb;



(GopMynHpoBaTh 3aMpoChl U NPUMEHATh PA3NUYHBIE METOIBI MPHU
MOMCKE M OTOOpe OHOJOrMYecKod HHQPOpMaluuHd, HEOOXOIUMOH s
BBINIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUs UH(GOPMAIIMOHHO-
KOMMYHUKATHBHBIX ~ TEXHOJOTHMH,  COBEpIIEHCTBOBATh  KYJIbTYpPY
AKTUBHOI'O UCIIOJIB30BAaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBICHUS
Oouosiornueckoit uapopmanuu (cxeMbl, rpaduKy, IUarpaMmbl, TaOJIUIIbI,
PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CpPEJCTBA IpH padorte ¢
Oounonornyeckoil nHMopManueil: TpUMEHATh XUMUYECKUe, (pundyeckue u
MaTeMaTUYecKue 3HaKu M CHUMBOJIbI, (opmynbl, abOpeBHaTypy,
HOMEHKJIATypy,  HUCIOJIb30BaThb M MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJIa/JIeTh HaBBIKAMHU PpACIO3HABAaHUS MW 3alUThl HHQPOpPMAIIUH,
MHGOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBnagenne YHHBepPCATbHBIMU KOMMYHHKATHBHBIMH
NEeUCTBUAMM:

1) o6menue:

OCYHIECTBIISITh KOMMYHHMKAllUM BO BceX c(epax >KU3HU, aKTUBHO
y4yacTBOBaTb B JMAJOre WIM JAMCKYCCHUM IO CYLIECTBY OOCYyKIaeMon
TeMbl  (YMEHUE  3a/JaBaTb  BOIPOCHL,  BBICKAa3blBaTb  CY)KJEHUS
OTHOCHUTEIBbHO  BBIMOJHEHUS  HIpejlaraeMoil  3aJauyd, Y4YHUTHIBAaTh
MHTEPECHI U COINIACOBAaHHOCTD MO3UIMM IPYIMX yYaCTHUKOB JMajora Wiu
JIMCKYCCHH );

pacrno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHMS, IOHUMATh
3HAYEHUE  COLMAJBHBIX  3HAKOB, IPEANOCBUIOK  BO3HMKHOBEHUS
KOHQIMKTHBIX CUTyallUd, YMETh CMAr4arb KOHQUMKTBI M BECTH
HIepEeroBOpbI;

BJIAJIETh PA3JIMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJAEHUCTBHUA,
MIOHUMAaTh HaMEpPEeHUs JAPYTHX JIOAEH, NPOSABIATH YBaXKUTEIbHOE
OTHOIIIEHHE K COOECEeTHUKY U B KOPPEKTHOU ¢opMe (GopMyIHpoBaTh
CBOM BO3PAKEHHSI,;

pa3BEPHYTO MW JIOTMYHO M3JaraTb CBOK TOYKY 3pEHHUS C
HCIT0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHASI 1eATeIbHOCTD:

[IOHMMAaTh W  HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHJAHOW U
WHAMBHUIYAJIbHOM pa0OThl NpPH pElICHUH OHOJIOTHYECKON MpoOsIeMBbl,



00OCHOBBIBaTbh ~ HEOOXOAMMOCTb NPUMEHEHHUs TPYHNOBBIX  (QopMm
B3aMMOJICUCTBYS MPU PEIICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBUN C y4ETOM
OOILIMX UHTEPECOB U BO3MOXKHOCTEN Ka)KJI0T0 WEeHA KOJIEKTHBA;

NPUHUMATh LEIN COBMECTHOM AEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA IO €€ IOCTWIKEHHIO: COCTaBIATH IUIaH
NEUCTBUN, pacClIpenessaTb poJM ¢ Y4YETOM MHEHUM YYaCTHUKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXKJIOrO0 Yy4YaCTHHUKA
KOMaH/Ibl B OOIIMII pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE NMPOEKTHI, OLIECHUBATh UJEU C IMO3ULUN HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIIATh  MO3UTUBHOE  CTPATErMYECKOE  TOBEACHUE B
Pa3TUYHBIX CHUTYAIUsX, MPOSIBISATH TBOPYECTBO U BOOOpa)xkeHUe, ObITh
WHULHATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH JAeHCTBUSIMH:

1) camoopranu3anusi:

UCTOJIb30BaTh OMOJIOTMYECKUE 3HAHUA JJI BBISBIEHUS NPOOJIeM U
UX PELIEHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLUSX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU IIEJIEBBIE U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JACHCTBUAX U MOCTYINKAX 110 OTHOLIEHUIO
K KUBOH MPHUPOJIE, CBOEMY 30POBBIO U 3710POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JESATEIBHOCTD,
BBISIBJIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHbIE 3aJ]a4l B
00pa30BaTeIbHON AEATENBHOCTH U )KU3HEHHBIX CUTYaIHUsIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELIEHUs] MPOOJIEMBbI C YYETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliupsTh paMKH Y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

JeaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTUpOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh  (OPMHUPOBAHUIO U  TPOSBICHUIO  IIUPOKOU
SPYAMIIMU B Pa3HbIX O0JACTSIX 3HAHUM, NOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:



NaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B
NEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LENSAM;

BJa/J€Th HaBBbIKAMHM I03HABaTEIbHOM pe(deKCHH KaK OCO3HaHUS
COBEPIIAEMBIX TEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHHM, WCIOIB30BATh MPUEMBI PEPIIEKCUU ISl OLIEHKH CUTYallHH,
BbIOOpA BEPHOIO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELICHUS 10
UX CHUKEHUIO;

OPUHUMATh MOTHBbl M ApTyMEHTBl JAPYIMX T[pU aHAINA3E
PE3YIABTATOB JEATEIBHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

OPUHUMATH ce0sl, MTOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPpUHUMATh MOTHBbI M ApTryMEHTBl JAPYIMX T[pU aHAJINA3E
PE3YIBTATOB JIEATEIIBHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh TMOHMMATh MHUpP C TO3MIMH APYroro
4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE PE3yJNBTaTBl OCBOCHHS  COJCPKAHHS  YICOHOTO
npenMera «buosiorus» Ha yriayOJ€HHOM YpPOBHE OpPHUEHTHPOBAHBI Ha
obecrnieueHue npoduiabHOr0 oOydeHUs oOydwarommxcs Ouosioruu. OHH
BKJTIOUAIOT: crieruduyeckue Ajis OMOJOTUN HaydHbIC 3HAHUS, YMEHUS U
CIocOOBI JIEWCTBUI MO OCBOCHUIO, MHTEPIPETAIMH U MPEoOpa30BaHUIO
3HAHWM, BUJBI JIEATETBHOCTH IO TIOJYYEHHIO HOBBIX 3HAHUA U HX
NPUMEHEHHUIO B Pa3JIMUHBIX YYEOHBIX, a TAKXKE B PEabHBIX >KU3HEHHBIX
cutyanusx. [IpeameTHsie pe3ynbTaThl MPEACTaBIEHBl MO ToJaM
U3Yy4CHUS.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS ~ y4yeOHOro  mpeaMera
«buonorusi» B 10 knacce NOMKHBI OTPaKaTh:

c(hOopMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHM E€CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B TIO3HAHWHU 3aKOHOB TIPUPOJLI W PEUICHWH TMPodIieM
pPAIMOHAILHOTO  MPUPOJOTONB30BAHMS, O BKJIAQJ€ POCCHHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOUW OMOJIOTHMUYECKHX 3HAHWMA, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONNE OWOJIOTHYECKUE TEPMUHBI W TIOHATHS (KU3HbD,
KJIEeTKAa, OpraHm3M, MeTa0oIu3M, TOMEOCTa3, CaMOPETYJISAIHS,



CaMOBOCIIPOM3BECHUE, HACIEJICTBEHHOCTh, W3MEHYMBOCTh, POCT U
pasButHe), Ouonorudyeckue Teopuu (kierouynass teopus T. IlIBanna, M.
[Inennena, P. BupxoBa, XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBuioBa — o meHTpax MHOroooOpasus u
MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHU), 3aKOHbI (eAuHOOOpa3us
MOTOMKOB TEPBOr0  TMOKOJIEHUS, pACLICIJICHUsS, YUCTOThl TaMer,
HE3aBUCUMOro HacienoBanus 1. Menpens, roMOJIOIrMYECKUX PSALOB B
HacleACcTBeHHOM u3MeHuuBoct H. . BaBunosa), npuHIUIIBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHWE  OCHOBHBIMH  METOJlaMH  HAyYHOrO  IO3HAHUS,
HCIIOIb3YEMbIX B OHOJIOTMYECKUX MCCIEIOBAHUSX JKUBBIX OOBEKTOB
(onmucanue, U3MEpeHUE, HaOIIOIEHHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATh CYIICCTBEHHbIC TNPU3HAKU: BHUPYCOB, KJIIETOK
IPOKApUOT W  JYKApHOT, OJHOKJIETOUYHBIX U  MHOTOKJIETOUHBIX
OpraHuW3MOB, B TOM 4HUCJEe OaKTepuil, rpuOOB, PacTEHUMN, KUBOTHBIX U
YeJI0BeKa, CTPOCHUSI OPTraHOB M CHUCTEM OPTraHOB PACTCHMH, KMBOTHBIX,
YeJIOBEKa, MPOIIECCOB KUZHEACATEILHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHui, )KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX MPOIECCOB: OOMEHa
BemiecTB  (MeTaboyiM3M),  TPEBpAlllEHUs  DHEPruu,  OpOKEHHf,
aBTOTPOPHOTO M TETEPOTPO(HOr0 THUIIOB MHUTAaHUS, (POTOCHHTE3a W
XeMOCHUHTE3a, MHTO3a, MeHo3a, TraMeTroresesa, 5SMOpuOreHesa,
NOCTAMOPHOHANIBHOTO ~ Pa3BUTHUA, PA3MHOXKEHHS, HWHIUBUIYAIBHOTO
pa3BUTHUA OpraHu3Ma (OHTOr€HE3a), B3aUMOJICHCTBUS T€HOB, TE€TEPO3UCA,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMAAMU KIIETKU
U UX QYHKIHUSIMHU, CTPOCHUEM KJIETOK Pa3HBbIX TKaHEW U UX (QPYHKIUSIMH,
MEXKJly OpraHaMH W CHUCTEMaMH OpPraHOB y pAacTeHUH, UBOTHBIX U
gyenoBeka M UX (QYHKIUAMH, MEXKIy CHCTEeMaMH OpraHoB U UX
GYHKIUAMH, MEXIy 3TamaMud OOMeHa BEIIECTB, dTamamMu KIETOYHOTO
UKJIa U >KHU3HEHHBIX LUKJIOB OPraHMW3MOB, 3TalamMy 3MOPHOHAIBHOIO
pa3BUTHsI, TEHOTUIIOM U (PeHOTUrIOM, (EHOTHUNIOM M (PAKTOpaMH CPEIbI
00UTaHUS;

YMEHUE BBISIBIIATH OTIIMYUTENbHBIC IPU3HAKHU KUBBIX CUCTEM, B TOM
YHUCJI€ PACTCHUH, )KUBOTHBIX U YEJIOBEKA;

yMEHUE UCII0Ib30BaTh COOTBETCTBYIOIIHE apryMEHTBHI,
OMOJIOTMYECKYI0 TEPMUHOJOTHIO M CUMBOJMKY JJIS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;



YMEHHE peniaTh OWOJOTMYECKHE 3aJadd, BBISBIATH MPUIMHHO-
CIICICTBCHHBIE  CBS3W  MEXKAY HCCICIyEeMBbIMH  OMOJOTHUYECKUMHU
MPOIIECCAaMH U SIBJICHHUSIMH, JIENaTh BBHIBOABI M MPOTHO3BI HA OCHOBAaHUU
MTOJIYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHATL JIA0OpATOPHBIE W MPaKTUYECKUE pPaboThI,
coOmogaTe mpaBuja mpu pabote ¢ Yy4eOHBIM M JIaOOPAaTOPHBIM
000opyI0BaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, POBEPATH UX IKCIEPUMEHTAITBHBIMA
cpenctBamu, GOpMyIHpPYs  LeJb  HCCIENOBaHUA, AaHAJIU3UPOBATH
MTOJIYYCHHBIE PE3YJIBTATHI U JICJIaTh BHIBOJIBI;

YMEHHE Yy4acTBOBAaTh B Yy4e€OHO-HMCCIIEOBATEIbCKON paboTe Mo
OWOJIOTHH, SKOJIOTHMH W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIbHBIX
HAyYHBIX OOIIECTB, ¥ IMMYOJMYHO MPEJACTABIATH MOJYYCHHBIC PE3yIbTaThI
Ha YYCHUYCCKUX KOHPEPCHITUAX;

YMEHHE  OIICHWBATh  OJTHYECKHE  AaCIEKThl  COBPEMEHHBIX
UCCIICIOBaHN B 00JJaCTH OHOJIOTMM W MEIMIHMHBI (KJIIOHUPOBaHHE,
UCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIMPABJICHHOE W3MEHEHHE T'€HOMa U
CO37laHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBJISITh  OCO3HAHHBIM  BBIOOp  Oyayiuei
po(eCCHOHATBHOW JIESITCIIBHOCTH B 00J1aCTH OHMOJIOTHH, MEIUIUHBI,
OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIbCKOTO  XO3sCTBa, MHIIEBOU
IPOMBIIIEHHOCTH, yrayOasTh MO3HABATEIIbHBIN UHTEpEC,
HaIlpaBJICHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
POJOJIKEHUE OMOJIOTMYECKOr0 00pa30BaHUs B OpraHU3AIUSAX CPEIHEro
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUA.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHMS ~ y4yeOHOro  mpeaMera
«buonorusi» B 11 knacce NOMKHBI OTPaKaTh:

c(hopMHUPOBAHHOCTh 3HAHUH O MECTE U POJM OHWOJOTHU B CHUCTEME
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, B TO3HAHUU 3aKOHOB TMPHUPOJBI U PEIICHUU
HKOJIOTHYECKUX MPOOJIEM UYeJIOBEYECTBa, & TaAKKE B PEIICHUH BOIPOCOB
PaIMOHAILHOTO MPUPOIOTIONB30BaHMs, U B (POPMUPOBAHUU IEHHOCTHOTO
OTHOIICHUS K TPHUPOJE, OOIIECTBY, YEIOBEKY, O BKIAJE POCCUUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHUOJIOTHH;

YMEHHE BIAJIETh CUCTEMOW OWOJOTMYECKUX 3HAHWH, KOTOpas
BKIJIFOYAET OMPECICHUS W MOHUMAHUE CYINTHOCTH OCHOBOIIOJATAIOIINX
OMONOTUYECKUX TEPMUHOB W TOHITHI (BUI, dKocucteMa, Ouocdepa),
Ouonornyeckue Teopuw (dBomtonmMoHHas Teopus Y. JlapBuHa,



CHUHTeTHYecKas Teopus sBononnn), yaenus (A. H. CeBepioBa — o myTsx
1 HamnpabiieHusx sBomonuu, B.W. BepHanckoro — o 6uocdepe), 3akoHbI
(renetnueckoro paBHoBecus J>k. Xapau u B. Baiin6epra, 3apo/bIiieBoro
cxoactBa K. M. bapa), npaswia (Muaumyma 0. Jlubuxa, 3K010rn4ecKoit
NUpaMubl SHEPrun), runotesbl (runote3a «mupa PHK» V. I'nnbepra);
YMEHHE BIAJeTh OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUSA,
UCIIOJIb3YeMbIMUA B OMOJIOTUYECKUX HCCIICIOBAHUSX JKHBBIX OOBEKTOB U
sKocucTeM  (omucaHue, W3MEpeHHe, HaONIoJeHue, OSKCIEPUMEHT),
croco0aMy BBISBIICHUS H OIICHKHM aAHTPOIIOTCHHBIX HW3MCHCHUH B

HpUPOJE;

YMEHHE  BBIACNATH  CYHIECTBEHHBIE  TMPU3HAKH: BUJIOB,
OMOreolleHO30B, JKOCUCTeM U Ouocdepbl, CTaOMIM3UPYIOLIETO,
JBWKYIIIETO U pa3phIBAIOIIETO €CTECTBEHHOTO orbopa,

AJUTOTIATPUYECKOTO M CHMIIATPUYECKOTO BHI000pPa30BaHHUsS, BIUSHUS
TBUKYIITAX CHII SBOJIIOLIA U Ha reHo(OoHT TIOTTYJISITTHH,
NPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpefe OOWTaHWs, 4YepeIOBaHUs
HAIPaBJICHUH SBOJIIONNH, KPYrOBOPOTa BEIIECTB M IOTOKA DHEPTHH B
DKOCHUCTEMAX;

YyMEHHE YCTAaHaBJIMBAaTh B3aMMOCBSA3M  MEXKIy IIpolieccaMu
DBOJIIOIIMH, JABWKYIIUMH CHJIAMW  aHTPOIOreHe3a, KOMIIOHCHTaMHU
Pa3IMYHBIX SKOCUCTEM M MPUCTIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YMEHUE BBISIBISATh OTIWYUTEIbHBIE TPU3HAKH JKUBBIX CHCTEM,
PUCIIOCOOJIGHHOCTh BHUJIOB K cpelne oOWTaHus, aOWOTHYECKHX U
OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OPraHU3MOB B
cooO0IIecTBaX, AaHTPOTNOTreHHBIX W3MEHCHHH B DKOCHCTEMax CBOCH
MECTHOCTH;

yMEHHUE HCIIOJIL30BaTh COOTBETCTBYIOIIIHE apTyYMEHTHI,
OMOJIOTMYECKYI0O TEPMUHOJOTHIO M CHMBOJHMKY JUIS JIOKa3aTelbCTBA
POJICTBA OPTraHW3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIII, B3aUMOCBS3U
OpraHu3MOB W CpeAbl OOWTaHMs, EIMHCTBA YEJIOBEYECKUX pac,
HEOOXOIUMOCTH COXPAHCHHS MHOTO0Opa3us BHJIOB M DKOCHCTEM Kak
YCIIOBHS COCYIIIECTBOBAHHMS IIPUPO/IBI M YEIIOBEUCCTRA;

yMEHHE pemaTth OHOJOTHYECKHE 3a7adH, BBISBIATH IPUIMHHO-
CICJACTBEHHBIC  CBSI3M  MEXKIY  HCCICIYEMBIMH  OHOJOTHYECKUMH
MPOIIECCaMH U SIBJICHUSIMH, JIeJIaTh BBIBOJLI M IPOTHO3BI HA OCHOBAaHUH
MTOJTYYEHHBIX Pe3yJIbTaTOB,;



YMEHHE BBINOJHATH JIa0OpaTOpHBIE M MpPAKTHUYECKHUE pPadOTHI,
coOnmogaTe mpaBujaa mOpu pabore ¢ Y4eOHBIM M JIaOOPAaTOPHBIM
000py10BaHUEM;

YMEHUE BBIIBUTATh THIIOTE3bI, TPOBEPSATH UX SKCIIEPUMEHTAILHBIMU
cpeacTBamu, (GOpMyIUpYS Ledb  HMCCIEJOBAHHSA, aHAJU3UPOBATH
MOJTy4YeHHBIE PE3yIbTaThl U I€TaTh BHIBOIBL

YMEHHE Yy4YacTBOBAaTh B Yy4€OHO-HCCIIEOBATEIbCKON paboTe Mo
OMONOrHH, JKOJOTUM M MEAWIMHE, MPOBOJMMON Ha 0asze IIKOJIbHBIX
HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABIAThH MMOJYYCHHBIE PE3YIbTaThI
HAa YICHHUECKUX KOH(PEPEHIIUX;

YMEHHE OIICHUBATh TMIOTE3bI M TEOPUH O MPOUCXOXKICHUH JKU3HH,
YelloBeKa M YeNOBEUYECKHX pac, O MpUYMHAX, MOCIEACTBUSAX U CIIOCO0aX
Npe0TBpalleHNs TTI00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE  OCYIIECTBISATh  OCO3HAHHBIK  BBIOOp  Oymymiei
npodeccHoHaIbHON JIESITEIPHOCTH B 00JIacTM OMOJIOTHH, SKOJIOTHH,
PUPOJIOTIONB30BAHMS,  MEAWIIMHBI, OWOTEXHOJOTHH, TICHXOJIOTHH,
BETEpUHAPHH, CEJIBCKOTO XO3SMCTBa, MHUIICBOH MPOMBIIUICHHOCTH,
yIIIyOJIATh TO3HABATENBHBI WHTEPEC, HAMPABICHHBIH HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIONICH Mpodeccuu U MpoI0DKEHNE OUOJIOTHYECKOTO
00pa30BaHUs B OPTaHU3ANMAX CPEIHETO MPO(HECCHOHATLHOTO W BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypest
1 Buonorus xak Hayka 0
2 JKvBBIE CHCTEMBI M UX U3YYCHUE 0
3 buonorus knerku 0 0.5
4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 0
5 Crtpoenue u GyHKITUU KICTKH 8 0
6 OOMeH BelecTB U MpeBpalicHue 9 0 1
SHEPTUU B KIETKE
7 HaCJ'Ie,I[CTBeHI:I.aSI uHpopmanus u 9 0 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKH 6 0 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 0 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0 15
1 I'eneTuka — HayKa O HACIEACTBEHHOCTH 5 0 05
Y U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 0
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuust OpraHu3MOB 4 0 1




16 buorexHoNOTHS ¥ CHHTETHYECKAS 4 0
O6uoorus

17 PesepBHOE Bpems 1 0

OBUIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUMe pa3ieioB U TeM (ungpossbie)
Ne i/ Kourpoububie | I[IpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
3apoK/IeHUE U pa3BUTHE
1 HBOJTIOIMOHHBIX MTPEJICTABIICHHUNA B 4 0 0
O6uonorun
MuKposBOTIONHUS U €€ PE3yIbTaThI 14 0 2
MakposBotonus U €€ pe3yabTaThl 6 0 0
[IpoucxosxaeHne 1 pa3BUTHE )KU3HA Ha
4 15 0 1.5
3emie
[IpoucxoxaeHue yenoBeka —
5 P 10 0 1
aHTPOIIOTEHE3
DKoJorusi — Hayka o
B3aMMOOTHOIIECHUSIX OPTraHU3MOB U
6 P 3 0 0.5
HAJOPraHU3MEHHBIX CUCTEM C
OKpYXarollen cpenoiu
Opranu3Msbl ¥ cpesia 0OUTaHUS 0 15
DKOJIOTHS BUJIOB U HOITYJISIINI 0.5
OKosorus cool11ecTB. DKOJOTHUECKUE
9 12 0 0.5
CUCTEMBbI
10 buocdepa — rnobanbHas skocucTemMa
11 UYenoBek 1 OKpyKarolas cpena 0
12 PesepBHOE Bpems 1 0




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

0|

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
1 brosorus kak KOMIUICKCHAs HayKa U Kak 1 0 0
4acTh COBPEMEHHOT0 O0IIecTBa
JKvBBIE CHCTEMBI B UX CBOMCTBA 1 0 0
YpoBHEBas OpraHu3aIs KUBBIX CHCTEM 1 0 0
4 HcTopus OTKPBITHS U U3Y4EHUS KIIETKU. 1 0 0
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOUYHOM
ounosoruun. [IpakTrueckas pabota
5 «/3ydeHne MeToI0B KJIIETOYHOW OHMOJIOTHH 1 0 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1 0 0
7 MunepanbHbIe BEIECTBA KIETKH, UX 1 0 0
Ouosoruyeckas poiib
Opranudeckue BeIIecTBa KJIETKH — OENKU.
3 JIaGopatopHas pabota «OOHapyx)eHHe 1 0 05

OEITKOB C IOMOIIIbIO KAY€CTBEHHBIX
peaxkuuin




CoiicTBa, K1accupuKanys U GyHKIHTH

9 0
OeNKoB

10 Oprannyeckue BenecTBa KISTKH — 0
YTJIEBOIBI

11 Oprannydeckue BenecTBa KIeTKH — 0
B107000701131
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlabopaTtopHnas paborta «lccnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY
Crpoenue u ¢pyakiuu ATO. Jlpyrue

13 0
nykieosuarpudocdarsr (HTD)
CexBenuponanue JJHK. Metoabl

14 T€HOMUKH, TPAHCKPUTITOMHUKH, 0
MIPOTEOMUKHU

15 MeTopl CTPYKTYpPHOU OHOJIOTHN 0

16 Tuner knetok. [IpokaproTudeckas KieTka 0
CrtpoeHue SyKaprHOTUYECKOUN KIIETKH.

17 [IpakTrueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapaT KICTKH 0
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH.

19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTENIBHBIX
KIIETKax»

20 [TonmyaBTOHOMHBIE OpraHOU/BI KIETKU: 0.5




MUTOXOHAPUH, IacTuabl. JlaboparopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIIa3MOJTN3a B PACTUTEIIBHBIX KIETKAX)»

21

HememOpanHbIe OpraHOU/IbI KIETKA

22

Crpoenue u pyHKUIUU sApa

23

CpaBHI/ITeJ'II)Haﬂ XapaKTCPUCTUKA KIICTOK
sykapuort. JlabopaTtopHast pabota
«M3yueHune cTpoeHUs KIETOK Pa3IuyHbIX
OpPraHu3MOBY

0.5

24

AcCUMWIALINS U TUCCUMIIALUS — JIBE
CTOpOHBI MeTabom3Ma. Tumbel oOMeHa
BemecTB. JJaboparopHas paboTa
«M3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPEe aMHJIa3bl WU
KaTaJiasbl)»

25

DepMEeHTaTUBHBIN XapakTep peakiuii
KJIeTOYHOTO MeTabonusma. JlabopaTopHas
pabota «/3ydyeHue pepMeHTAaTUBHOTO
pacierneH s epoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHl U OENKU-UHTHOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHa BEIECTB

28

doTocunTes

29

Xemocuntes. JlabopaTopHas paboTa
«CpaBHeHHe Ipo1ieccoB POTOCHHTE3A U
XEMOCHHTE32»

0.5




AHa’poOHBIC OpraHu3Mbl. Bupl OpokeHusI.

30 Jlaboparopuas pabota «CpaBHEeHHE 1 0 0
MIPOIIECCOB OPOIKEHUS U IBIXAaHUSD)

31 AdpOoOHBIC OpTraHU3MBI. JTaITbI 1 0 0
SHEPTEeTUIECKOTO 0OMEHa
DHeprus MeMOpPaHHOTO rpajiueHTa

32 npotoHoB. CunTte3 AT®: paboTa 1 0 0
npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a 0 0

34 Tpauckpunius — MaTpudHblid cuaTe3 PHK 0 0

35 Tpaucasus u e€ Tarbl 1 0 0

36 KoaupoBanue amunokuciot. Posb 1 0 0
pubocom B OuocuHTE3€e OenKa

37 Opranu3anus reHoMa y IPOKapuoT U 1 0 0
JYKapHOT

38 MonexyssipHbIe MEXaHU3MBI IKCIIPECCHU 1 0 0
TCHOB Y 3YKapHuOT
Bupycsl — BHEKJIETOUHBIE (POPMBI KU3HU U

39 obOnuraTtHbIe MapasuThl. [IpakTrueckas 1 0 0.5
pabota «Co3iaHre MOJIeIId BUPYCa)

40 Bupychbie 3a6oneBa£H/1;1 YeJI0BeKa, 1 0 0
KUBOTHBIX, PACTCHHIA

41 HanorexHosoruu B OMOJIOTUN U MEIULIUHE 1 0 0

42 JKU3HEHHBIN UK KIETKU 1 0 0

43 Martpuunsiii cunte3 JTHK 1 0 0

44 Xpomocomsl. JlabopaTopHas paboTta 1 0 0.5




«M3ydyeHre XpOMOCOM Ha FOTOBBIX

MUKpOITperapaTaxy»

45 JleneHue KICTKH — MHTO3 0
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabopaTtopHnas pabora «Habmonenne 05
MHUTO3a B KJIETKaX KOHYHMKA KOPEIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perynsanus >kM3HEHHOTO IUKJIA KJIIETOK 0

48 Opranus3Mm Kak eMHOE 11eJI0e 0

49 Txanu pacrenuii. JlabopatopHas pabora 05
«/3yuenne TKaHel pacTeHHin» '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabota «3ydyeHune TkaHen 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopartopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 0

53 JIBM>KEeHHE OpPraHu3MOB

54 [Iutanue opraHu3MoB 0

55 [MuTanue MO3BOHOYHBIX )KHUBOTHBIX. 0
[TumeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIxaHue opraHu3MoB 0

57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U 0
qeJoBeKa

58 TpaHcIopT BelECTB y OPraHn3MoOB 0




KpoBeHocHas cucteMa No3BOHOYHBIX

59 0
YKUBOTHBIX U YeJI0BEKa

60 Brienenue y opranusmMoB 0

61 3ammrTa y OpraHu3MoB 0

62 HNmmyHHas cucteMa 4eoBeKa 0

63 Pa3pakxMOCTh U PeryJIsius y 0
OpPTraHU3MOB

64 I'ymopainbHast peryasius U SHI0KPUHHAS 0
crcTeMa JKUBOTHBIX M YeJIOBEKa

65 ®dopMBbI Pa3MHOKEHHUST OPTaHU3MOB 0

66 [TooBoE pa3MHOKECHHE 0

67 Meiio3 0
lNamerorenes3. O6pazoBaHUE U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas padoTa 05
«3ydeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpEIapaTax»

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — 0
OHTOTEHE3

70 3akJiaJika OpraHoB M TKaHEH U3 0
3apO/IBIIIEBBIX JTUCTKOB
PocT u pa3BuTHE KUBOTHBIX.

7 JIabopatopHas pabota «BrisBicHHE 0.5
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
MO3BOHOYHBIX JKHBOTHBIX)

79 Pa3MHOXeHHME U pa3BUTHE PACTCHUH. 05

JlaGopatopHas pabota «CTpoeHHEe OpraHoB




PAaSMHOXKCHUA BBICIINUX paCTeHI/If/'I»

I/ICTOpI/Ifl CTAaHOBJICHUA U Pa3BUTUA

73 1 0 0
TCHETHKH KaK HAyKH
OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH.
74 JlaboparopHas padota «JIpo3odria kak 1 0 0.5
00BEKT TCHETHICCKUX UCCIICIOBAHMID)
3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HaKoB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakruueckas pabora 1 0 0.5
"U3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeniuBanus y Apo30duibr”
76 IIuTomornueckre OCHOBBI 1 0 0
MOHOTHOPHIHOTO CKpPEIIMBAHUS
77 AHanuzupyroliee ckpenmpanue. Hemonunoe 1 0 0
JOMUHHPOBAHHE
JlurnOpuHOE CKpeIIBaHUE.
78 [IpakTrueckas padota «M3yueHue 1 0 05
pe3yIbTaTOB IUTHUOPUIHOTO CKPEIIUBAHUS '
y 1p030(QHITBI
[{uTonoruueckrue OCHOBBI JUTUOPHIHOTO
79 1 0 0
CKpEIIMBaHUS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1 0 0
81 XPpOMOCOMHasl TEOPHS HACIICACTBEHHOCTH 1 0 0
82 I'enetuka nona 1 0 0
83 T'enoTun Kak 1eJI0OCTHAsI CUCTEMA 1 0 0
84 I'eneTnueckuii KOHTPOJIb Pa3BUTHSA 1 0 0




paCTCHHﬁ, JKHMBOTHBIX U YCJIOBCKA

85

HN3MeH4YMBOCTD MpU3HAKOB. Bribl
N3MEHYUBOCTH

86

MoudukanroHHas U3MEHIHUBOCTh

87

BapuannonHsIi psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
«HccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapualMOHHOTO psiia U
BapHalMOHHOW KPUBOM»

0.5

88

I'enoTnmnndeckass U3MEHUYNBOCTb.
KoMmOuHaTuBHAasT H3MEHYUBOCTE

89

MyranuoHHast ”3MEHYUBOCTb.
[IpakTuueckas pabota «MyTtamuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOM€pHOCTI/I MYTAalMOHHOTI'O ITpoLecca.
ONHUIeHeTHKA U SITUT'CHOMHUKA

91

I'enetuka yenoseka. [IpakTuueckas pabota
«CocraBieHue 1 aHajIu3 poA0CIOBHOI

0.5

92

Metoasl MeqUITMHCKOM I'eHETUKHA

93

3HadeHue MEIUIIMHCKON T€HETUKHU B
OpeaAOTBpallCHUN U JICUCHHUU I'CHCTUYCCKUX
3a00JICBaHHUH YeJIOBEKa

94

OCHOBHBIE TIOHATHS CEJIEKIIHH.
JlaGopatopHas pabota «/3ydeHue copToB

0.5




KYJIbTYPHBIX PACTEHUN U MTOPOJ AOMALIHUX
JKUBOTHBIX»

MeTo1bl CENeKIMOHHON pabOTHI.

95 JlaboparopHas padota «/3yueHue MeTo10B 1 0.5
CEJIEKIIMU PACTECHUIN
JIOCTHKEHMS CEJIEKIUU PACTEHHI U

96 XKUBOTHBIX. [IpakTHueckas pabora 1 0
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3yICHHUE U UCTIOIh30BaHUE 1 0
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npon3BoicTBa. [IpakTuueckas pabora 1 0.5
«M3ydenne 00bEKTOB OMOTEXHOJIOT U
OCHOBHBIE HANIPaBJIEHUSI CAHTETUYECKOMN

99 1 0
OouonIorun

100 XpOMOCOMHasI ¥ TeHHAsI WH)KEHEPUS 0

101 Menuuuackre OMOTEXHOJIOTUN 0
[IpomexxyTouHas aTTecTanus 1o Kycy

102 1 0
ouostorus 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBATENBHbIC
padoTsbI padoThI pecypest
1 OBomonmonHas teopust Y. /lapuna 1 0 0
5 JIBHOKyIe CHIIbI ABOJIFOIMA BHAOB 110 Y. 1 0 0
JapBuny
3 bopw0a 3a cymecTBoBaHuE, €CTECTBEHHBIIN 1 0 0
Y UCKYCCTBEHHBIN OTOOP
4 PopMHpPOBAaHNE CHHTETUYECKON TEOPHUH 1 0 0
SBOJTIOIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1 0 0
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Monmynsius — sneMeHTapHasi €MHULIA 1 0 0
IBOJTIOIH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. Baita6epra. JlaboparopHas 1 0 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1 0 0
9 Dddext ocnoBatens. pdekr 1 0 0
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M300uu nonyssnuii: 1 0 0
reorpaduueckas, Ouojgoruueckas




11

EctecTBeHHbII 0TOOp — HAINPaBISIOMNN
(hakTOop PBOTIOIIUHU

12

[TooBoit 0TOOP

13

[Tprcroco6IeHHOCTh OPTaHU3MOB Kak
pe3yabTAT MUKPOIBOJFOIIHH.
JlabopaTtopHnas pabota «3yyenue
apoMop(h030B U UANOAIATITALIAN Y
paCTeHI/II\/JI 1 JKUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdoornieckue,
(dbusmoornUecKkue, OMOXUMUIECKUE,
noBenieHyeckue. Jlaboparopuas pabora
«[IpucrocobeHnst OpraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCThY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHnas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ylnbTar
MHUKPO3BOJIIOLIUU

18

CBs3b MUKPO3BOJIIOIUU U SITHUACMHUOJIOTHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUSA 5BOJIFOUN

20

Enoreorpa(bﬂqecm/le MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIILHO-




MOP(OTIOTUIESCKHE METO/IbI H3yICHHUS
IBOJIFOLIUU

MonekynsipHO-T€HETUYECKUE,

22 OMOXMMHYECKHUE U MATEMATHYCCKUE 0
METO/IbI H3yICHHSI IBOJTFOIIUU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH 0

24 AnantuBHas paananus. HepaBHOMEpHOCTB 0
TEMITOB DBOJIIOIIUHN

o5 Hayunbie runotessl IpoOUCXOXKICHUS 0
YKW3HU Ha 3emMiie

26 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH 0
KU3HH

97 OCHOBHBIE ATaIbl HEOPraHUYECKOU 0
SBOJTIOIIH

28 ['unoTessl 3apoKAeHUS KUZHH 0
Hctopus 3emin 1 METObI €€ N3yYEeHUS.

29 JlabopaTtopHnas pabora «3ydeHue u 05
OTIMICAaHHE UCKOTIAeMbIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

30 HauanbHbie 3Tansl opraHuyecKoit 0
IBOJTIOIHI

31 OBOJIIOLUS DYKapHOT 0
OCHOBHBIE ATaIbI BOJIOIUU

39 pacturensHOro Mupa. [Ipaktudeckas 05

pabota «M3ydyeHue ocoOeHHOCTEN
CTPOEHUS PACTEHUI Pa3HbIX OTIEIOBY»




OCHOBHBIC ATaIIbI 3BOJIFOIIUH ) KUBOTHOI'O

33 0
MuUpa
DBoIONNS )KUBOTHBIX. [IpakTiaeckas

34 pabota «/3y4uenne ocobeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTue )xu3HM Ha 3emIie 1o 3paM U 0
nepuoaam

36 MaccoBbie BEIMUPAHHUSI — YKOJIOTUIECKHE 0
KPHU3UCHI TIPOIILIOTO

37 CoBpEeMEHHBIN 3KOJIOTMYECKUN KPU3HUC, 0
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO 0
MPOLLIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI 0
OpraHu3MOB

40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 0

41 PazButne npeacrasiaeHuit o 0
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «M3yueHue ocobeHHOCTEH 0.5
CTPOEHHS CKeJleTa YelloBeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBMKyIIye CUiIbl aHTPOIIOTE€HE3a 0

m CooTHolIeHne OUOJIOTHYECKUX U 0

COIMAJIbHBIX (baKTOPOB B aHTPOIIOTCHE3C




45 OcCHOBHBIE CTaJNH AHTPOTIOTEHE3a 0

46 [TaneoreHeTrKa u MajacoreHOMUKA 0

47 DBOJIIOIUS COBPEMEHHOTO YeIIOBEKA 0
UYenoseueckue pacel. [Ipaktnyeckas

48 pabota «/3y4eHne IKOJIOTHUSCKUX 0.5
aJanTaluil YeJI0BeKa)

49 MesXTUCITUTUTHHAPHBIC METOTBI 0
AHTPOTIOJIOTHH

50 3apoxICHUE W Pa3BUTHE IKOJOTHH 0
Mertonp sxkonoruu. JlabopatopHas padbora

o1 «M3yueHne MeToJ0B 3KOJIOTHYECKUX 0.5
HUCCIIEIOBAHUI)

52 3HayYeHNE YKOJIOTHUYECKUX 3HAHUN I 0
YeoBeKa

53 Dxoyioruueckue haKkTOphI 0
Abuotndeckue daktopsl. CBET Kak

54 sKoJiorn4eckuii paktop. JlaboparopHas 0.5
paboTta «BpIsiBJICHHE TIPUCTIOCOOICHUI '
OPraHU3MOB K BIIUSTHHIO CBETa»
AobuoTnueckue dakropsl. Temmeparypa
KaK 9KOJIOTUYECKUHN (haKTop.

55 JlaboparopHas paboTa «BrisiBieHHe 0.5
MIPHUCIIOCOOJICHUI OPraHU3MOB K BITUSTHHIO
TEMIEPATyphbI»

56 Abunotuueckue dakropsl. BriaxHOCTh Kak 05

sKoJiorndeckuit paxtop. JlaboparopHas




paboTa «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUS

57 Cpenpl oOuTaHUS OPTaHU3MOB 1 0 0

58 Buonornyeckne putmMsl 1 0 0

59 XKuznennsie GopMbl OpraHU3MOB 1 0 0

60 BruoTtnueckue akTopsr 1 0 0
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI

61 IUTsL CYIIECTBOBAHHSI OPTaHU3MOB B CpeJie 1 0 0
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1 0 0
TOTTYJISITAN
OCHOBHBIE TIOKA3aTEeJH TOIYJISIIIH:

63 YUCJICHHOCTb, IJIOTHOCTD, BO3pACTHAS U 1 0 0
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJH MOIYJISIIHH:

64 POXKIAAEMOCTb, IPUPOCT, TEMIT POCTA, 1 0 0
CMEpPTHOCTh, MUTPAIHH

65 DKOJOTHYecKasi CTPYKTypa MOMYIISIIIUH 1

66 JluHaMuKa TOMYJSIITUU U €€ Perysius 0 0

67 KpuBsle pocTa YMCIEHHOCTH MOMYIISALINH. 1 0 0
KpuBbie BEDKHBaHHS
DKoJIoTHYeCcKast HUIIIA BUIA.

68 JlaGopaTtopHnas pabora «IIpucnocobneHus 1 0 0.5
CeMsIH PacTEeHHH K PacCesIeHUIO»

69 Bua kak cucrema nomynsuuii 0 0

70 3aKOHOMEPHOCTH MOBEJCHNS U MUTpaLliii 0 0




KHUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 0

72 JKocucTeMa KaK OTKPBITasi CUCTEMa 0

73 KpyroBopoT BeniecTB u MOTOK SHEPTUU B 0
HKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI 0

75 DKOJIOTHYECKHE MUPaAMUJIbI 0

76 N3menenust cooO11ecTB — CyKIECCUU 0

77 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 0
03€p U peK. IKOCUCTEMBI MOPEN U OKEAaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI 0
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0

80 Ypboskocucremsl. [IpakTuueckas pabora 05
«3yuyenne u onucanue ypoosIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 0
IKOCUCTEMAax
MexaHu3Mbl BO3IEUCTBUS 3arpsi3HEHUN

82 Pa3HBIX TUIIOB HAa CyOOpPraHU3MEHHOM, 0
OpraHU3MEHHOM, TIOMYISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — oburernnanerapHas 0601049Kka 0
3emun

84 Yuenue B. U. Bepnaackoro o 6uocepe 0




3aKOHOMEPHOCTH CYIIECTBOBAHMUS

8 ouocdepsl

86 KpyroBopoTs! BewiecTs u
OMOTEOXUMHYECKUE IIUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyLIN

88 YcroitunBocTh GHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI

90 Bo3sgeiicTBue uenoBeka Ha 6nochepy

o1 AHTPOIIOT€HHOE BO3/ICHCTBUE HA
pacTUTENBHBIN U )KUBOTHBIN MUD

92 OxpaHa pupoIs!

93 OCHOBHBIE IPUHIUIIBI YCTOWYHBOTO
Pa3BUTHS YEIOBEYECTBA U IIPHPO/IBI
PanmonanbsHOE IPUPOIOTIONB30BAHIE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
pa3HooOpa3zus 3emin

95 O06o00mmenne o reme «MHUKPOIBOIIOIHS U
e€ pe3ynbTaTh»

96 O606menne no Teme «Makpo3BOJIOLHS U
€€ pe3yabpTaTb»

97 O6o6mmenue no reme «IIpoucxoxneHue u
pa3BHUTHE KU3HH Ha 3eMIIe»

08 O606mmenue mo Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTeHE3»

99 O06o00611eHne N0 TeMe «DKOJIOTHs — HayKa O




B3aMMOOTHOIICHUSIX OPTaHH3MOB)

100 Oo6006menne no Teme «OpraHu3Msbl ¥ cpena 1 0
oOUTaHUS»

101 O606HICHI/IUG 10 TeMe «DKOJIOTHS BUIOB U 1 0
TTOTTYJISITTHI

102 [TpomexyTodHast aTTeCTalus 10 Kypcy 1 0
ouojroruun 11 knacc

BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET






