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HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mno yueOHoMy mnpeamery '"buonorusa" (nmanee -
OuoJiorusi) Ha ypoBHE cpejHero oOiiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit denepanuuny, GI'OC COO, Konueniuu
npenojaBaHus yyeOHoro mnpeaMera «buonorus» U OCHOBHBIX
MOJIOXKEHUM eiepaibHON padodeit mporpaMMbl BOCIIUTAHMUS.

VYyeOubiii npeamer «buonorus» yriayOon€HHOTO ypOBHS M3YyYEHHUS
(10-11 xmacchl) siBAsIETCS OAHUM U3 KOMIIOHEHTOB MPEIMETHOM 001acTH
«EcrecTBeHHO-HayuyHble mpeaMmerb». CornacHo mnonoxeHusm PIr'OC
COO npodunbHble y4eOHbIE MPEIMEThI, M3ydyaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SIBISAIOTCS crocooom auddepeHuanum oOydeHHs Ha YpOBHE
cpeaHero  oOmero  oOpa3oBaHUsT W NOpHU3BaHBl  O00ECTICUYHUTH
PEEMCTBEHHOCTh MEXI1Y OCHOBHBIM OOIIIUM, CPETHUM OOIINM, CPETHUM
npodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHHeM. B To jxe Bpemsi Kax bl
U3 JTUX YYEOHBIX TMPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  peIlleHue  O00pa3oBaTENbHBIX, BOCIUTATEIBHBIX |
Pa3BHUBAIOLIMX 3aJ1a4, CBSI3aHHBIX C MPOQOpUEHTAIIMEH O0yUYaIOIUXCs U
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJacTH HAyYHOTO 3HAHUA,
CBSI3AaHHOTO C OMWOJIOTMEH, MEIUIIMHOM, JKOJIOTHCH, IICHXOJIOTHCH,
CIIOPTOM HJIK BOEHHBIM JICJIOM.

[Iporpamma mno  yueOHomMy mpeameTy  "buomorus" — gaér
OpelCTaBieHne O WeMM U 3ajladyax H3y4yeHus ydeOHOro mnpeaMera
«buonoruss» Ha yrimyOnEHHOM YpOBHE, ONpeneseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJepk aHue, €ro CTPYKTYpUPOBAHHE IO
pazzmeinaM M TeMaM, paclpeiesieHHEe IO KjaccaM, PEKOMEHIYET
MOCIIEIOBATEIbHOCTh M3yYeHHUS ydyeOHOTOo Marepuaisa ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO
npolecca, BO3pacTHBIX OCOOEGHHOCTEH oOyuwatomuxcs. B mporpamme mo
OMONOTMM  peaNn30BaH NPHUHIMI TMPEEMCTBEHHOCTH C H3yYEHHUEM
OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, Ojaroaaps yeMy
IPOCMAaTPUBAETCA  HAMPABICHHOCTh HAa  MOCIEAYIOUIEE  pPa3BUTHE
OMOJOTUYECKUX  3HAHWUH, OPUEHTUPOBAHHBIX Ha  (HOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, SKOJOTMYECKOTO MBIIUICHUS,
IpeICTaBIeHUN O 3J0pOBOM 00pase *KU3HU, HAa BOCIHUTAHUE OEPEKHOTO
OTHOLICHUSA K OKpYXawllen MpupoaHou cpeae. B mporpamme mno
OMOJIOTMM  Tak)Ke IIOKa3aHbl BO3MOXHOCTH y4eOHOro mpeameTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM PE3yIbTaTaM OOYYCHHUS
U B (GOpPMHPOBAHWM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHHOM

NEeATeITLHOCTH oOydJarommuxcs 1o OCBOCHHIO CoJIepKaHUs
OmoJIorM4eckoro  oOpa3oBaHHMS Ha  ypOBHE CpeaHEro  oOIIero
o0Opa3oBaHUsI.

YueOuniii mpeamer «buonorus» Ha ypOBHE CpeaHEro oOIIero
oOpa3oBaHWs 3aBepIIaeT OMOJIOTHYECKOEe O00pa3oBaHWE B IIKOJIE W
OPUEHTUPOBAH Ha PACIIUPEHUE W yriayOJeHWE 3HAHUN OOYy4YaIOIMUXCS O
KUBOW TIPUPOJE, OCHOBAX MOJEKYISIPHOW W KIETOYHOW OWOJIOTHH,
AMOPHOJIOTHU W  OWOJOTMM  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUEHUS U SKOJIOTHH.

N3yuenne yueOHOro mnpenmera «buosorus» Ha yYriyOJIeHHOM
YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY 00YUYaIOIIUXCS K MOCIEYIOIIEMY



MOJIYYEHHIO OMOJIOTMYECKOT0 00pa30BaHUs B By3aX M OpraHU3alMsIX
cpenHero npogeccuoHanbHOro oOpaszoBanus. OCHOBY €ro coaepKaHus
COCTaBIIIET CHUCTEMa OHWOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX IpH
M3YYEHUH  OOy4YaroIIMMHCS  COOTBETCTBYIOUIMX  CHCTEMAaTHYECKHUX
paszenoB OMOJOTUM HAa YPOBHE OCHOBHOTO oOImero obpasoBanus, B 10—
11 xnmaccax 3TM 3HAHUS NOJYYAlOT pa3BUTHE. Tak, pAacIIMPEHBI H
yrayOJieHbl OMOJIOTUYECKHE 3HAHMUS O PACTCHHSX, JKUBOTHBIX, I'pudax,
OakTepusiX, OpraHu3Me 4YeloBeKa, OOLIMX 3aKOHOMEPHOCTAX IKU3HH,
JOTIOTHUTENIBHO BKIIIOYEHbl OMOJIOTMYECKHE CBEACHUS MPUKIAJAHOTO U
MIOMCKOBOTO XapaKTepa, KOTOPbIe MOXHO MCIOJb30BATh KaK OPUEHTUPBI
JUIsL TIOCTIEyIoIIero Beioopa npodeccuu. Bo3mokHa Takxke MHTErpanus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIUMH 3HAHUSIMU, TIOJTyYCHHBIMU
oOyJaromuMucsT TpPUH HW3YYeHUM (PU3HKH, XUMUHU, Treorpaduu U
MaTEeMAaTHKHU.

CtpykTypa mnporpamMmbl 1o yudeOHOMy mpeametry "buonorus"
OTpa)kaeT CHUCTEMHO-YPOBHEBBI UM  DBOJIIOIMOHHBIA  TMOAXOABI K
uzydyenuto Ouonoruu. CoriacHo UM, H3y4yaloTCs CBOMCTBA W
3aKOHOMEPHOCTH, XapaKTepHbIE JII JKUBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, 3BOJIOLHUHA OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs
OnoJornyecKkoro pasHooOpasus riaHetsl. Tak, B 10 kiacce m3zywarorcs
OCHOBBI MOJIEKYJSIPHOW U KJIETOYHOM OHOJIOTHH, SMOPHOJIOTHU WU
OMOJIOTMM pPa3BUTHS, TCHETHUKA W CEJICKIHUH, OWOTEXHOJOTHH H
CUHTETHYECKOW OMOJIOTUH, aKTYaJTU3UPYIOTCA 3HAHUA OOy4YaroIMXCs 1O
00TaHUKe, 300JI0TMH, aHATOMUH, ¢u3Hoioruu uvenoBeka. B 11 kiacce
U3YyYarOTCs JBOJIIOIIMOHHOE YYEHWE, OCHOBBI OJKOJOTUHU W YYEHHE O
ouocdepe.

VYyeOubiii npenMer «buonorusi» npuzBaH 00€CEYUTh OCBOEHHE
oOy4JaromuMHcs OUOJIOTHYECKUX TEOPUN U 3aKOHOB, UACH, MPUHIIUIIOB U
OpaBWI, JIeKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, 3HAHUM O CTPOCHHUU, MHOTroOoOpa3sMu W OCOOCHHOCTSIX
KJIETKHA, OpraHu3Ma, TMONyJsAluH, OWUOIEHO03a, JKOCHUCTEMBI, O
BBIIAIOIIMXCS HAYYHBIX OCTHXKCHHSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B
OMONOTHHY, TPUKIAIHBIX acCleKTax OuoJornyeckux 3HaHud. Jlns
Pa3BUTHS U MOAJACPKAHUSI MHTEpeca O0yJaromMXcs K OMOJIOTHH Hapsiay
CO 3HAYUTEIBHBIM O00BEMOM TCOPETUYECKOrO Marepuala B COACPKAHUM
MPOrpaMMbl 110 OHOJIOTMHM MIPEAYCMOTPEHO 3HAKOMCTBO C HCTOpHCH
CTAHOBJICHHS M Pa3BUTHs TOM HIIM HHOW 00JIAacTH OHOJOTHH, BKIaIOM
OTEUECTBEHHBIX U 3apyOeKHbIX YYEHBIX B PEIICHUE BaKHEHIIUX
OMOJIOTMYECKUX U DKOJOTHUSCKUX MPOOIEM.

Lenp n3ydenus yuebHoro npeamera «buosorus» Ha yriay0i€éHHOM
YpPOBHE — OBJIaJcHUE OOyYalOUIMMHCS 3HAHUSIMU O CTPYKTYpHO-
(GYHKIIMOHAIBHOW OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra u
MpUOOPETeHHE YMEHH WCTOJIB30BaTh J3TH 3HAHUA B (HOPMHUPOBAHUU
MHTEepeca K Ompeaesn€HHON 00aacTi mpodeccuoHalIbHON AesITeNbHOCTH,
CBS3aHHOW C OuWOJIOTMEH, WIM K BBIOOpY Yy4YEOHOro 3aBeAeHUs IS
MPOIOKEHUSI OMOIOTUYECKOT0 00pa30oBaHus.

JlocTimkeHue 1eiau u3ydeHus ydeOHoro npeamera «buonorus» Ha
yriayOn€HHOM ypOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbl OHMOJOTHMYECKUX 3HAHHH: 00
OCHOBHBIX OHMOJOTHYECKUX TEOPHUSX, KOHIICMIHUSIX, TUIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX W MpaBWIAX, COCTABISIIOIIMX  COBPEMEHHYIO



€CTECTBEHHO-HAYUYHYIO KapTHUHY MHpaA; O CTPOCHUHU, MHOrooOpasuu M
O0COOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOMYJsSLus,
BUJ, OuoreoneHo3, Ouocdepa); O BBHIJAIIMUXCSI OTKPHITUAX U
COBPEMEHHBIX UCCJIEAOBaHUAX B OUOJIOTUH;

O3HAKOMJICHHE OOYyYalIMXcsi € METOJaMH TIO3HAHMS KUBOU
MPUPOJIBI:  UCCIEAOBATEILCKUMU  METOJaMU  OHMOJIOTMYECKUX HAyK
(MOJIEKYJIIpHOM W KJIETOYHOW OHOJOTHHM, SMOPHUOJIOTUU W OUOJIOTHUU
Pa3BUTHSA, TCHETUKU U CEJICKIUU, OMOTEXHOJOTMH M CHUHTETHYECKOU
OMOJIOTMH, MAJEOHTOJIOTUH, 3KOJIOTHH); METOJAMU CAMOCTOSITEIBHOIO
MPOBECHUS OMOJIOTMUYECKUX UCCIICIOBAHUMN B JJaOOpaTOPUU U B MPUPOIE
(nabmroieHne, u3MepeHre, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIQJICHUE O0YUYarOIIUMUCS YMEHUSIMH: CAMOCTOSATEIIBHO HAXOIUTh,
aHAJM3UPOBATh M  HUCMOJb30BaTh OMOJIOTHYECKYIO  HHGOPMAIIHUIO;
NOJIb30BaThCsl  OMOJOTMYECKOM  TEPMUHOJOTHEH UM CHUMBOJIMKOW;
yCTaHABIIMBATh CBS3b MEXKIY pPa3BUTHEM OHOJOTHMM U COIMATIBHO-
SKOHOMUYECKUMHU ¢ DKOJOTUYECKUMU TpoOJeMaMH 4YeJOBEYECTBA;
OIICHUBATh TIOCJICJACTBUS CBOCU JICATEIBHOCTH 10 OTHOIICHUIO K
OKpYXarollen MpUpOHON cpefie, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO
OKPY’KAIOIIUX JIFOJIeH; 000CHOBBIBATH M COOJIIO/IaTh MEPHI MPODUIAKTUKH
WH(QEKIUOHHBIX 3a00JICBaHUM, TpaBuiIa TOBEJACHUS B TIPUPOJEC H
oOecrieuenuss 0O€30IIaCHOCTH COOCTBEHHOM JKU3HENEATEILHOCTH B
Ype3BBIYAWHBIX CHUTYaAIMSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTEepU30BaTh COBPEMEHHBIC Hay4dHbIE OTKpPBITUS B  00JacTH
OHOJIOTHH;

pa3BUTHE Yy OOYYaIOIIMXCS HMHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIlecce 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSIMHU U
COBPEMEHHBIMU HCCIEAOBAaHUSIMH B OHOJIOTHH, PEIIAEMBbIMU  €I0

npooyieMamu, METOIOJIOTUEN OMOJIOTHYECKOTIO HCCIIEI0OBaHUS,
IPOBEICHUS AKCIIEPUMEHTATbHBIX HCCIIEOBAHNH, pEIICHHMSI
OMOJIOTMYECKUX 33J1ad, MOJICITUPOBAHUS OHOJOTHYECKUX OOBEKTOB U
IIPOIICCCOB;

BOCIIUTAaHUE Yy OOYYaIOIIUXCSl IIEHHOCTHOTO OTHOIICHHS K >KUBOH
Opupose B I1EJIOM W K OTIAEIbHBIM €€ OOBeKTaM U SIBICHUSIM;
dbopMupoBaHUE SKOJOTHYECKON, TC€HETUYECKOW TIpPaMOTHOCTH, OOIIeH
KyJIbTYypbl TOBEIAEHUSA B MPHUPOJE; UHTETPALMA €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne O0yJYarOIIMMUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM
MIPUPOJIONOIB30BAHUM (COOJIIOICHUE TMpaBWJI TOBEACHUS B MPUPOJE,
OXpaHbl BHUJOB, JKOCHCTEM, OHWOC(]epbl), COXpaHEHHH COOCTBEHHOTO
3M0POBbSI W 3J0POBBS OKPYXKAIONIUX JIOJeH (COoOMoeHus Mep
npouIaKTUKA 3a0oseBaHmM, obOecrieueHue Oe3omacHOCTH
KUZHEACATEIbHOCTH B UYPE3BbIUAWHBIX CHUTyalUsX [PUPOAHOTO U
TEXHOT€HHOTO0 XapaKTepa) Ha OCHOBE HCIIOIb30BAHUSI OHOJOTMUECKUX
3HAHUW U YMEHHU B IOBCEJHEBHOM KU3HU,

CO37aHWE YCJIOBHHA JUIsi OCO3HAHHOTO BBHIOOpa OO0YyYaIOIUMUCS
WHIUBUIYaIbHON 00pa3oBaTeNIbHOW TPACKTOPUHU, CIOCOOCTBYIOIICH

MOCJEeAYIOIIEMY npodeccruoHaaTsHOMY CaMOOTPEICIICHHIO, B
COOTBETCTBUM C WHAUBHAYAJIbHBIMH HWHTEpPECAMH M NOTPEOHOCTSIMHU
peruoHa.

OO0uiee 4KClIO 4YacoB, OTBEJCHHBIX HAa H3yuyeHHE OWOJIOTMU Ha
yriIyOJIGHHOM YpOBHE CpeaHero ooiiero ooOpazoBaHus, coctariser 204



gaca: B 10 kmacce — 102 yaca (3 gaca B Heaenmo), B 11 kmacce — 102 gaca
(3 gaca B HenenO).

Otbop oOpraHu3alMOHHBIX (POPM, METOJOB M CPEACTB OOYUYEHUS
OMOJIOTUM OCYIIECTBISETCA C YYETOM CHEHU(PUKH €ro COAEpN aHUs U
HAIpaBJICHHOCTH Ha MPOAOHKEHHE OHOJOrMYecKOro oOpa3oBaHUs B
OpraHu3alusax CpeaHero npodhecCuoHaNbHOTO U BHICHIET0 00pa30BaHMUS.

OO0s3aTenpbHBIM ~ yCIIOBUEM  IpU  OOy4YeHHMH  OHMOJOTMM  Ha
yriayOn€HHOM  ypOBHE  SIBIISIETCS  NIPOBEIEHHE J1a0OpaTOpHBIX U
npakTuyeckux pabor. Takxke yyacTue oOydaromMXCS B BBINOJHEHUU
MPOEKTHBIX U Y4YEOHO-UCCIEA0BATENBCKUX paboT, TEeMaTHUKa KOTOPBIX
ONpeJieNisieTcs] YYUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX  PEeCypCOB W  MECTHBIX  MNPUPOAHBIX  YCJIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue NporpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOAUT B
MPOBEPKY rocyAapcTBeHHOM utoropoi arrectauu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus
pa3BuTusa Ouosioruu. buosorudeckue HaAyKd ¢ HU3y4aeMble HMU
npobsiembl. DyHAaAMEHTaNbHBIC, MPUKIAJAHBIE W TOWCKOBBIE HAaYyYHBIE
UCCJICJIOBAHUS B OMOJIOTHH.

3HaueHue OnoyIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa. I[Ipodeccuu, cBs3aHHbBIE C OHOJOTHUEH.
3HaueHUe OWOJIOTMM B  MPAKTUYECKOW JEATEbHOCTH  4YeJIOBEKa:
MEJIMIIMHE, CEIBCKOM X035IMCTBE, MPOMBIIIEHHOCTH, OXPAHE MPUPOIBI.

JdemoHcTpanumn

[Moptpersi: Apuctorens, Teodpact, K. Jlunue#t, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. 1. Bepuanckuu, W. I1. [TaBnos, U.
N. Meunuko, H. W. Basuno, H. B. Tumodee-Pecorckuii, JIx.
Yorcon, @. Kpuk, /. K. benses.

Tabmumpel 1 cxembl: «CBs3b OWOJOTMM C JAPYTMMH HayKamu»,
«Cucrema OMOJIOTHYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

JXKupble cucTeMbl Kak mnpeaMmeT uzydeHust Ouonoruu. CBoicTBa
KUBBIX CHCTEM: EIUHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb U
LEJIOCTHOCTh, CJIO0KHOCTh U YNOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTbD,
caMOOpraHu3anus, CaMOBOCITPOU3BECHNUE, pa3IpaKuMOCTh,
U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aluu KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIMH,
TKAHEBbIM, OPraHU3MEHHbBIM, IMOMYJSIMOHHO-BUIOBOW, SKOCUCTEMHBIN
(buoreonenoTndecknii), Omochepusii. IIporeccel, NpoucxXomsIIUe B
KUBBIX cucTeMax. OCHOBHBbIE MpHU3HAKU >XKUBOro. JKu3Hb Kak ¢opma
cymiecTBoBaHMs Marepuu. Hayku, u3ydaromue >KUBBIE CHUCTEMBI Ha
Pa3HBIX YPOBHIX OpraHU3AIUU.

N3ydenne IKUBBIX CHUCTEM. MeTOoabl OHOJIOTMYECKON HAyKH.
HaGmronenue, namepenue, 3KCIIEPUMEHT, CUCTEMAaTU3allusl, METaaHAIN3.
[TonaTHEe O 3aBUCUMOM M HE3aBUCHUMOM IiepeMeHHOU. [LmanupoBaHue
skcniepumenTa. [loctaHoBka u mpoBepka runore3. Hynesas rumoresa.
[lonsitue BBIOOPKKM W €€ JOCTOBEPHOCTh. Pa3zbpoc B OMOIOrHYECKHX
naHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3ynbTaToB. [IprumHbI
HCKaXECHUSI PE3YyJbTATOB JSKcrnepuMeHTa. [loHsATHE cTaTuCcTHYECKOro
TeCTA.

JdemoHcTpanumn

Tabmuuet w cxembl:  «OCHOBHBIE  TIPU3HAKH  JKU3HU»,
«buonornueckue cucrembl», «CBOHCTBa KUBOW MaTepuu», «YPOBHU
OpraHu3aluu KUBOU NpUpobl», «CTpoeHHE )KUBOTHOU KIETKH», « TkaHU
KUBOTHBIX», «CHUCTEMBl  OpraHoB  YEJIIOBEYECKOTr0  OpraHu3May,
«buoreorneno3», «buochepar, «MeToIbI U3yUECHHSI JKUBOU TPUPOIIBI.

OOGopynoBanue: nadopaTopHoe OOOpYyAOBAHHME JISI MPOBEACHUS
HaOJIIOACHUM, U3MEPEHUM, SKCITIEPUMEHTOB.



IpakTnueckas padora «/crnons3oBaHue pa3IUYHbIX METOJ0B IIPU
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJiorusi KiieTku

Kinetka — cTpykTypHO-(DYHKIIMOHATBHAS €AMHUIA XKUBOTO. McTopus
oTKpbITUsl KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounast teopus
(T. IUeann, M. IHlneiinen, P. BupxoB). OCHOBHBIC MOJOXKECHUS
COBPEMEHHOM KJIIETOYHOH TEOPUHU.

Metoapl MOJEKYISIPHOM M KJIETOYHOM OHOJOTHHM: MHUKPOCKOIIHUS,
xpomaTtorpadus, anekTpodopes, METOJ MEUEHBIX aTOMOB,
muddepeHunanbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
Uszyuenue ¢urxcuposannvix  Kkiemok. INEKTPOHHA MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicusneHnoe) u3yueHue
KJIeMOK.

JdemoHcTpanumn

IToptperst: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilneinen, P.
Bupxos, K. M. bap.

Tabmumbelr u  cxembl: «CBETOBOH MHMKPOCKOI», «DJIEKTPOHHBIN
MUKpOCKoM, «IcTopust pa3BUTHS METOJIOB MUKPOCKOITAN.

O6opynoBanue: CBETOBOM  MHKPOCKOII, MUKpOIIpernapaThbl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIBHBIX KIICTOK.

IIpakTnyeckas padora «/3yueHue METOI0B KICTOUHONU OHOJIOTHH
(xpomatorpadus, anekTpodopes, nuddepeHanTbHoe
neHtpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anms KJIEeTKH

XUMHYECKUI COCTaB KJIETKHU. Makpo-, MUKPO- 51
yIBTPAMHUKPOIJIEMEHTHI. Boga m €€ ponb Kak pacTBOpPUTENS, pEarcHTa,
y4acTHE B CTPYKTYpPUPOBAHHMM KIIETKH, TEIUIOPETYIsLUH. MuHepaabHbIe
BEIIECTBA KJIETKHU, UX Ouosiornyeckasi poiib. Pojab KaTHOHOB ¥ aHHOHOB B
KJIETKE.

Opranuyeckue BEHIECTBA KJIETKH. DBHOJOTMYECKUE MOJIUMEPHI.
benku. AMHUHOKUCIOTHBIM cocTaB OenkoB. CTpYKTyphl OCIKOBOM
Moliekynsl. [lepBuuHas cTpykrypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTUYHasA, YeTBEPTHUUHAA CTPYKTYphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enko. buonorndeckue ¢hpyakiuu 6eakoB. [lpuonai.

VYrneBoasl. MoHOcaxapuapl, aucaxapuibl, OJUrOCaXxapuibl U
nonucaxapupl. OOMKiA MIaH CTPOEHUS U (PU3NKO-XUMUYECKUE CBOMCTBA
yraeBooB. buonornueckue GyHKIIUN yTIEBOIOB.

Jlumunel. T'uapodunsHo-ruapodoOHbie cBoiicTBa. Kimaccudukanus
munuaoB.  Tpurnuuepuasl,  QocPONUNMUIBI,  BOCKH,  CTEPOHUJIBI.
buonornueckne yHkimu aunuaoB. OOmme cBOWCTBa OMOJOTHYECKHX
MeMOpaH —  TEKy4ecTb, CIHOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxkneunossie kucinotel. [JHK u PHK. CrpoeHne HyKIEHMHOBBIX
kucinor. Hykneorunel. IlpuHumn komriemeHntapHoctu. IIpaBuio
Yapradda. Crpykrypa JJHK — nBoitHas cnupans. MecToHaxoxaeHue u
ouonornyeckue pynkmun JJHK. Buast PHK. @ynkun PHK B kieTke.

Crpoenue Monekyiabl AT®. Makpospruueckue CBSI3U B MOJIEKYJIE
ATO®. buonornyeckue Gynkiuu ATD. BoccTaHOBIEHHBIE TIEPEHOCUNKH,
ux QyHknun B KIeTKe. [lpyeue wuyxneozuompughocpamer (HTD).
CexBenupoBanue JIHK. Memoowr ecenomuxu, mpanckpunmomuxu,
npPOMeoMUKU.



CtpykTypHass Owuosiorus: OWOXMMHUYECKHE U OuodHU3nUecKue
HCCIIEJIOBAHUSI COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYIL.
Mooenuposanue cmpyKmypol u QyHKyuti GUOMOLEKYL U UX KOMNIEKCO8.
Komnviomepnwiii ouzaiin u opeanuueckuil cunme3 OUOMONEKYT U UX
HEenpupoOHbIX AHANI0208.

JdemoHcTpanumn

[Hoptpersrt: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
O®paunknul, @. Canrep, C. IIpy3unep.

Juarpammel: «PacripeneneHne XUMUUECKUX DJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmumpet u  cxembl: «lleproguueckas TabnauIa XUMHUYECKHUX
aneMeHTOB», «CTpOeHHE MOJIEKYJIbl BOJIbI», «BemecrBa B cocTaBe
opranu3mMoBy», «CTpoeHHe MOJeKyJbl Oenka», «CTpyKTypbl OEIKOBOM
MOJIEKYJIbI», «CTpoeHue MOJIEKYJ YIIIeBOJOB», «CTpoeHHe MOJeKyI
TUNUI0BY, «HykinenHoBbIe KUCIOThIY, «CTpoeHne MoJieKysbl ATD.

O6opynoBaHue: XUMHYECKasl TIOCYyla U 000py10BaHUE.

JlabopaTtopHass paGora «OOHapyxeHHE OCIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKITUuii».

JlabopaTopHass paGora «lccienoBaHue HYKIECHHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KIETKH

Tunel  KIETOK:  DyKapuOTHYECKass U NPOKaAPHOTHYECKAs.
CtpykTypHO-GYHKIIMOHAIBHBIE O0pa30BaHUs KIICTKH.

Ctpoenue npokapuoTuueckon kietku. Kinerounas cteHka Oakrepuid
u apxer. OcoOEHHOCTH CTpOEHHUs TeTepoTpodHONH U aBTOTPODHOU
IPOKAPUOTHYECKUX KIETOK. MecTO U poiib MPOKapuOT B OUOIEHO3aX.

Ctpoenrie u (GYHKIHOHUPOBAHHE JYKAPUOTUYECKOM  KIIETKH.
[Tna3maTuyeckas MeMOpaHa (mma3maiieMma). Crpykrypa
I1a3MaTHYECKON MeMOpaHsbl. Tpancnopt BEILECTB qyepes
IIa3MaTHYEeCKYyI0 MeMOpaHy: mmaccuBHbIM (quddy3us, obOneruyéHHas
muddy3us), aKkTUBHBIM  (NMMEPBUYHBIA W  BTOPUYHBIA  aKTHBHBIN
tpancnopt). [lomynponumaemocts MemOpanbl. PabGora  HaTpuii-
KaJMEeBOTO Hacoca. OHOIMTO3: MUHOIUTO3, (Paronuro3. DK30IMTO3.
Knerounas crenka. CTpykTypa v GyHKIIUN KIETOYHOU CTEHKH PACTCHH,
rpu0oB.

[utonnaszma. IluTo3zomnbs. IluTtockener. JIBH)KEHME LMTOIMIA3MBI.
Opranouasl  kietkn.  OnHOMEMOpaHHBIE  OPTraHOWABI  KIIETKHU:
supomuiazMarnueckas cetb (JIIC), anmapar ['onbaku, JIU30COMBI, HX
ctpoenue u ¢yHKIuA. B3auMOCBSI3b OJHOMEMOpPAHHBIX OpPTaHOWIOB
kieTku. CTpOeHHE TpaHyJIApHOr0 peTUKylyma. Mexanusm Hanpasienus
benxos 6 OIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOUYHBIX
MeMOpaH. ['magkuil (arpaHyyisipHbIi) 3HAOIUIA3MATUYECKUN PETUKYIYM.
Cexkperoprast gynkiusi anmapara [ompmxu. Moouguxkayus 6enkos 8
annapame [onvoxcu. Copmuposka 6benkoe 6 annapame 1 0nb0dxcu.
Tpancnopt BemlecTB B KieTKe. Bakyoln pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KJIETKHA: MUTOXOHIPHUH, IJIACTUIBI.
IIpoucxoocoenue mumoxonopuii u naacmuod. Cumouoecenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHre U QyHKIIUM MUTOXOHIPUUA U
mnactun.  [lepBuuHble,  BTOPUYHBIE M CJOXHbBIE  IUIACTHU]IbBI



(POTOCHHTE3UPYIOUIUX  JYKApUOT.  XJIOPOIUIACTBI,  XPOMOILJIACTHI,
JICUKOIIACTHI BBICIIMX PACTCHUM.

HememOpannsie opranouasl kietku CTpoeHue u  (PyHKUIUH
HEeMeMOpaHHBIX OpPraHOUJOB KJIETKU. Pubocomsl. Ilpomesicymounsvie
Qunamenmoi. MukpodUIaMEHTBl. AKMUHOBbIE — MUKPODUIAMEHNbL.
MpblieyHble KIETKU. AKMUHOBbIe KOMNOHEHMbl HEeMbIUEYHBIX KIemOK.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHue U ABUKEHUE KT'YTUKOB
u pecHuyek. Mukporpybouku 1uToruiazMel. Llentpuons. benku,
accoyuuposanuvle ¢  MUKpouiameHmamu U MUKpOmpyOOUKamu.
Momopnuie benxu.

SAnpo. OOonouka sigpa, XpOMaTHH, KapHOILIa3Ma, SJPBIILIKH, HX
cTpoeHue U QpyHKIuU. AnepHbiit 6eakoBbI MaTpuke. [IpocTpancTBeHHOE
pacrnojio)KeHHEe XPOMOCOM B HUHTEpPazHOM sJpe. IyXpomamuH u
eemepoxpomamut. benku XpomaTHHa — TUCTOHBL. J{uHamuka s0epHOol
0bonouKku 6 Mmumose. Hoepuulii mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAA XapaKTEPUCTHKA KIIETOK
AYKapHOT (pacTUTENTbHOM, J)KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr u cxembl: «CTpoeHHE BJYKapUOTHYECKOM KIIETKH,
«CTpoeHHE KXHUBOTHON KIETKH», «CTpPOEHUE PACTUTENBHON KIETKWY,
«CTpoeHue MHUTOXOHApUMN», «Anpo», «CTpoeHne NpOKAPUOTUYECKOM
KIIETKH.

ObopynoBanue: CBETOBOM  MHUKPOCKOI, MUKPOIIpENnapaThbl
PaCTUTENbHBIX, JKUBOTHBIX KJIETOK, MHKpPOIpEnaparbl OaKTepHaIbHBIX
KJIIETOK.

JlabopaTopHas padora «l/3yueHue CTpOEHHS KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckass padora  «l3yueHne  CBOHCTB  KJIETOYHOM
MeMOpaHbI.

JlaGoparopHnass  padora  «McciaemoBaHue — 1IasMoiM3za U
NEIIa3MO0JIi3a B PACTUTEIbHBIX KIETKaX».

IIpakTuyeckass padora «V3ydeHue ABMXKEHUS IUMTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelIeCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccuMUNISAIUA M JUCCUMWIISIIUS — JIBE€ CTOPOHBI METa0oJM3Ma.
Tuner oOMeHa BemecTB: aBTOTPODHBIM M TeTepOTpOodHBIH. YdacThe
KHCIIOpoAa B OOMEHHBIX IIpolleccax. DHEPreTMdeckoe obOecredeHne
kietku: npespameane AT® B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIN
XapakTep peakiuil KIeTo4Horo metabonmzMa. GepMeHTHI, UX CTPOCHHE,
cBoiicTBa M MexaHu3M JeicTBusi. Kodbepmentsl. Oinnuus GepMeHTOB OT
HEOPTaHWYECKUX  KaTaau3aTopoB. benku-akTHBaTOpbl U OEJKH-
WHTHOUTOPHI. 3aBHUCHUMOCTh CKOPOCTH (EPMEHTATUBHBIX PEAKIUNA OT
pa3IUYHBIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KIETKEe. DOTOCHHTES.
Anokcucennvlii U OKcuceHmwlll  pomocunme3 Yy Oakmepuil.
Ceemocobuparowue nuemenmsl U NUSMEHMbl PEeaKYUOHHO20 UYEHmpA.
Ponp xmopommactoB B mporecce (otocwHTe3a. CBeToBas W TEMHOBAs
dazpl.  Domoovixanue, Ciz, Cy u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (PoTOCHHTE3a. BiusiHue pasznuyHbix (akTopoB Ha
CKOpoCTh (POTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.



XEMOCHHTES. Pa3znoobOpasue OPraHUu3MOB-XEMOCUHTETUKOB:
HUTpuduIUpyonme  OakTepuu, Kejlne300akTepuu, cepobaKTepuw,
BOJOPOJIHbIE OaKTEpHH. 3HAUEHHE XEMOCUHTE3A.

AnaspoOHbIe opranu3mel. Buasl 0poxenus. [IpoaykTel OpoxkeHus u
X MCIHOJb30BaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKThl OMOTEXHOJIOTUU U BO30YIUTENN O0JIE3HEH.

AdpoOHBIE  OpraHM3Mbl. OTambl  HHEPreTUYECKOro  OOMeHa.
[ToaroroButenbHbld ATam. ['NHUKOIU3 — OECKUCIOPOAHOE paculeIieHHe
TJIFOKO3BI.

buonoruyeckoe OKucCI€HHWE, WIA KIETOYHOE JbIxaHue. Poib
MUTOXOHJAPUN B Tpolueccax Ouonorudyeckoro oxkucinenus. Luknnueckue
peakiuu. OxuciautenbHoe GochopriupoBaHue. DHepeusi MemOpanHo2o
epaduenma npomornos. Cummez ATD: paboma npomonunou ATD-
cunmasvl. llpeumymiecTBa a’poOHOro myTHh OOMeEHa BEIECTB IMepea
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsr: x. [Ipuctnu, K. A. Tumupsazes, C. H. Bunorpaackuii,
B. A. Onrensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabmuupel 1 cxembl: «DOTOCUHTE3», «DHEPreTUUECKUN OOMEH,
«buocunres 6enka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM  MHKPOCKON, 0OOOpyIOBaHHE s
MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX MUKPOTIPETapaToB.

JlaGopaTropHas pabora «/3ydeHue KaTaIuTUUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlabopaTopHas padora «3yueHue (bepMeHTaTUBHOTO
pacueIyieHus TMEepOKCHIa BOJAOPOJAAa B PACTUTENIBHBIX U KMBOTHBIX
KIJIETKaX)».

JlabopaTopHasi padora «CpaBHEHHE TpPOIECCOB (POTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTtopHass pabora «CpaBHEHHE TIPOIICCCOB OpPOKEHUS W
JBIXaHUS.

Tema 7. HacaeacrBenHass uHpopManus M peaju3anus e€¢ B
KJIETKe

Peakuun matpuuHoro cuHteza. [IpyHUIMI KOMIJIEMEHTapHOCTU B
peakuusax  MaTPUYHOTO  CUHTe3a. Peamn3anus  HACIEICTBEHHOMU
nHopmanmu. ['eHeTHYECKM KO, ero cBoicTBa. TpaHCKpUIIIUS —

MAaTPUYHBII CHUHTE3 PHK. [TpuHIUIIBL TPAHCKPUIILUH:
KOMIUJIEMEHTAPHOCTb, AHTUIIAPAIUICIIBHOCTS, ACUMMETPUYHOCT.
Cospesanue  mampuunvix PHK 6  aykapuomuueckoii  knemke.
Hexkooupyrowue PHK.

Tpancosauuss u  e€ osranbel. Yuactue TtpaHcnopteix PHK B
OwocuHTe3e Oenka. VYcinoBus OuocuHTe3a Oenka. KomupoBanue
aMuHOKHUCIO0T. Pob pubocoM B OnocuHTe3€e OenKa.

Coepemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus
reHOMa y TMPOKApUOT U DYKapHoT. Peryndiusi akTUBHOCTH T€HOB Yy
npokapuoT. ['unore3a onepona (. XKakoO, XK. Mano). Moxexyrapuvle
MeXaHu3mMbl dKCnpeccuu 2eHos y aykapuom. Ponb Xxpomamuna 6
peaynayuu pabomsl ceHos. Perymnsaius oOMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycbl — HekineTouHble (OPMBI KU3HU M OOJUTaTHBIE MApPa3UTHI.
CrpoeHue  mOpoOCTBIX M CIOXHBIX  BUPYCOB,  PETPOBUPYCOB,



6aktepuodaroB. JKusnennwviii yukn J{HK-codepocawux eupycos, PHK-
cooepacawux 8upycos, bakmepuogazos. Obpammuas mMpaHCKpUnYus,
pesepmasa, unmezpasa.

BupycHble 3a00neBaHus 4elOBEKa, KUBOTHBIX, pacteHuid. CIIN/,
COVID-19, connanbHble 1 MEAUIUHCKHUE TPOOIJIEMBI.

buoungopmamura: unmeecpayus u aumanuz OOILUWUX MACCUBOS
(«bigdata») cmpyxkmypuvix 6uonocuueckux oamnvix. Hanomexmonoeuu 6
ouonocuu u meouyure. llpoepammupyemvie gynxyuu deaxos. Cnocoodul
00CMAaBKU JIeKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUIA.

Tabmuuel u cxeMmbl: «buocuHTe3 Oenka», «l'eHeTHUECKHH KO,
«Bupyce», «bakrepuodarmny.

IIpakTnueckas padora «Co3ganue MoJeIu BUPYyCay.

Tema 8. )Ku3HeHHbII HUKJ KJIETKHU

Krnerounsrit nukim, ero nepuoasl u perymsuus. Marepdasza u MuTos.
Oco0OeHHOCTH TIpoleccoB, MpoTekamomux B wuHTepdase. Iloaroroska
KIeTKn K  genenuto. [IpecunrteTnueckuit  (MOCTMUTOTHYECKHI),
CUHTETUYECKUH W TIOCTCUHTETUYECKUN (TMPEMUTOTUUYCCKUI) TEPUOIBI

uHTep(Paszbl.
Marpuunsiii cunte3 JIHK — permukanus. [Ipunuunel pennukanuu
JIHK: KOMIIJIEMEHTApHOCTB, IIOJIyKOHCEPBATUBHBIN CHUHTE3,

aHTUNapauieibHOCTh. Mexanusm perukanuu  JIHK.  Xpomocomsl.
Crtpoenne xpomocoMm. Ternmomepsl U Temomepaza. XpOMOCOMHBIM Ha0Op
KJIETKA — KapuoTUl. JUTUIOMIHBIA M TaruIOUIAHBIA HAOOPHI XPOMOCOM.
["'oMonoruunbie XpoMocoMbl. [1o10BbIE XPOMOCOMBI.

Henenue kinetku — MuTo3. CTau MUTO3a U MPOUCXOAIINE B HUX
npouecchl. Tunbl mMuto3a. Kapuokunes m uurokuHes. buonoruueckoe
3HaYE€HUE MUTO3A.

Perynsauuss MuTOTHMUYECKOTO IHMKIAa KIETKH. [Iporpammupyemas
KJIETOYHAsl THOEIb — arlonTo3.

Knerounoe smpo, XpoMocombl, (YHKIIMOHANIbHAsT TEHOMUKA.
Mexanuzmor npoaugpepayuu, oughpepenyuposku, cmaperus u ubenu

knemok. «llugposas knemka» — Ououngopmamuyeckue Mooeau
DYHKYUOHUPOBAHUSL KTIETNKU.
JdeMoHCTpamuun

Tabmuiel ¥ cxeMbl: <«OKHM3HEHHBIH IIUKI KIETKH», «MHTO3Y,
«Ctpoenue xpomocomy, «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpompemnapaThsl: «MuTo3
B KJIETKaX KOpeEIKa JyKay.

JlaGoparopHasi pabGora «l3ydyeHue XpoOMOCOM Ha TOTOBBIX
MHKpOITpernaparax».

JlabopaTopHas padora «HabmroaeHne MUTO3a B KJIETKaX KOHYHUKA
KOpelIKa Jiyka (Ha TOTOBBIX MUKpOMpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe paszHooOpasue opranu3mMoB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHSI W >KU3HEACSITEIIBHOCTH OJHOKJICTOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJTHOKJICTOUHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OpraHU3MBbl.



B3anmocBs3b yacTeli MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl
U cucTteMbl opraHoB. OpranusM Kak eInHoe neoe. I'omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. (OcoOeHHOCTH
cTpoeHusi, GYHKIMI U pacoOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHM JKUBOTHBIX H 4YEJOBEKA. THIIBI KHUBOTHBIX TKAHEH:
SMUTENUaIbHasl, COCAUHUTEIbHAS, MBbIIIeUHas, HepBHas. OcoOeHHOCTH
CTpoeHUs, (PYHKIIMHA M PACHOJIOKEHUS TKAHEH B OopraHax *HUBOTHBIX U
YEJI0BEKA.

Opranbl. BereratuBHbIE W TE€HEPATUBHBIE OpraHbl pPacTCHUM.
OpraHnbl ¥ CUCTEMBI OPTaHOB KHUBOTHBIX U 4esioBeKa. DYHKIIMU OPTaHOB
U CUCTEM OPraHOB.

Omnopa Tena  opranmm3moB. Kapkac  pactenuil.  Ckenerbl
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbIi u
BHYTpEeHHUM ckeneT. CTPOCHUE U TUIIBI COETUHEHUS KOCTEH.

JIBr>keHre OpraHu3mMoB. J[BMIKEHUE OJHOKJIETOYHBIX OPraHW3MOB:
aMEOouHOE, JXKI'YTUKOBOE, PECHHYHOE. JI[BHMKEHHE MHOTOKJIETOUYHBIX
pacTeHuii: TPONMU3MBbI U HACTUU. J[BUKEHHME MHOTOKJIETOUYHBIX KMBOTHBIX
U 4ejoBeKa: MblleyHas cucrteMma. Peduiekc. CKeleTHbIE MBIl U UX
pabora.

[Iutanne opranm3mosB. lloryomieHne BOJBI, YIVIEKMCIOrO Tra3za M
MUHEPAIBHBIX  BEIIECTB  PACTCHUSIMH. [Tutranue KUBOTHBIX.
BayTpunonoctHoe W  BHYTPUKJIETOYHOE TuileBapeHue. I[luranue
NO3BOHOYHBIX  KUBOTHBIX. OTAENbl MUIIEBAPUTEIIBHOIO  TPAaKTA.
[InmeBapurensHble xene3sl. [lumeBapuTenbHas cucTeMa 4ejioBeKa.

Jlpixanue opraHu3MoB. JlpixaHue pacteHuil. JlpIXaHUE >KUBOTHBIX.
Huddy3us razoB uepe3 MOBEPXHOCTh KieTKU. KokHOe JbIXxaHHe.
JlpixaTenbHasi MOBepXHOCTh. JKaOepHoe u NnéroyHoe abixaHue. Jpixanue
NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. ODBOJIOIUOHHOE YCIOXKHEHHE
CTPOCHUs JIETKUX TO3BOHOYHBIX JXMBOTHBIX. JlpIXaTenbHas cHUCTEMA
yesjaoBeKa. MeXaHu3M BEHTWISALMU JIETKUX Y MTUL U MIICKONHMTAOIIUX.
Perynsuus npixanus. [{pixatenbHbie 00bEMBI.

TpaHcopT BEHIECTB y OpPraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI
pactennil. TpaHncnopt BemeCTB y )KUBOTHBIX. KpoBeHOCHAas cucteMa u €€
oprabl. KpoBeHOCHas cucrema ITO3BOHOYHBIX YKUBOTHBIX U YEJIOBEKA.
Cepare, KpOBEHOCHBIE COCYIObl W KpoBb. Kpyru KpoBooOpaiieHus.
OBOJIIOIMOHHBIE ~ YCIOKHEHUS CTPOEHHSI KPOBEHOCHOW  CHUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Breinenenue y opranusMoB. Beinenenue y pacrenuid. Beigenenue y
#&uBOTHbIX.  CokpaturenbHble  Bakyonu.  Opranbl  BbIJEICHUS.
OunbTparus, ceKpenus u 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI paOOThI
opraHoB BblaenieHHus. CBsi3b MOJIOCTH Tela C€ KPOBEHOCHOM U
BBIJICJINTEIILHOM CHCTEMaMU. BbljielieHue y MO3BOHOYHBIX KUBOTHBIX W
genmoBeka. [loukn. Crpoenne wu  (GyHKIIMOHUpOBaHHWE HedpoHA.
OO6pa3oBaHue MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoOB. 3allliTa y OJHOKJIETOYHBIX OpPTraHHU3MOB.
Cropsl OakTepwii ¥ MUCTHI MPOCTEUINNUX. 3aluTa Y MHOTOKJIETOUYHBIX
pacrenuil. Kyrtukyna. CpencrBa NmacCUBHOM WM XMMHUYECKOM 3aIlIUTBHI.
OUTOHIHUIBI.

3ammTa 'y MHOTOKJIETOYHBIX JKMBOTHBIX. [IokpoBBI H  uX
MPOU3BOJIHbIC. 3alllUTa opraHu3Ma oT Oosie3Hel. MIMMyHHas cucrtema



yenoBeka. KIIeTOYHBI M T'yMOpanbHbII UMMYHHTET. BpOXIEHHBIA U
NpPUOOPETEHHBIA CHEU(PUUECKU HMMYHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro ummynurera (I Dpnux, @. M. bepuer, C. Tonerana).
BocnanurenbHbie OTBETHl OPraHu3MoB. Posib BpOXKIAEHHOIO MMMYyHUTETA
B Pa3BUTHM CUCTEMHbIX 3a00JIEBAHUM.

PaznpaxxumocTs M peryimauus y opraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoOB. TakcucChl. Pa3apakxuMocTb U peryisanus y
pactenunii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBHass cucrema u pedrekTopHas peryiasuus y >KUBOTHBIX.
HepBnas cucrema u €€ oTaensl. JBOMIOLMUOHHOE YCIOKHEHUE CTPOEHUS
HEPBHOM CHUCTEMBI Y KUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra TO3BOHOYHBIX
KUBOTHBIX. Pediexc u peduextopHas ayra. be3yciaoBHbIE U YCIOBHBIE
pedIieKchl.

I'ymopasibHass perynsuus U SHIOKPUHHAs CUCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl dHIOKPUHHOW CHCTEMBI U MX TOPMOHBI. JleiicTBue
TOPMOHOB. B3anMoOCBs3bp HEPBHOM M SHIAOKPUHHOW cucTeM. ['unoranamo-
runoduzapHas cuctema.

JdemoHncTpanumn
IToptper: W. I1. I1aBnos.
Tabnuiel U CXEMBI: «OHOKJIETOYHbIE BOJIOPOCIINY,

«MHOTOKIETOUHbIE BOoiOpOCny, «bakrepuny, «IIpocteiimmey, «Oprans
IIBETKOBBIX pacTeHuii», «CUCTeMbl OpraHOB MO3BOHOYHBIX >KMUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKombix», «TkaHu pacteHuit», «KopHeBbie
cuctembl», «Ctpoenue crtebms», «CTpoeHHe JHUCTOBOM IIIACTUHKN,
«Tkann  xuBOTHBIX», «Ckener d4enoBeka», «llunieBapurenpHas
cucteMa», «KpoBeHOCHass cucreMa», «/lpIxaTenpHas cUCTEMay,
«HepBHas cucrema», «Koxay», «MplieuHast cucteMay, «BoeiaenurensHas
cucreMa»,  «OHIOKpHHHass  cucrema»,  «CTpO€HHE  MBIIIIbDY,
«Ammynutetr», «KuiieuHonosoctHbie», «CxeMa TUTAHUSI PACTEHUI,
«KpoBEeHOCHBIE  CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpoeHHe
ruapb», «CTpoeHHE IUlaHapuu», «BHyTpeHHEe CTpOEHUE T0KIEBOTO
yepsi», «HepBHas cucrema pwiO», «HepBHas cucrema JSTYIIKH,
«HepBHasg cuctema mnpecmbikaromuxcs», «HepBHas cucrema nTULY,
«HepBHas cucrema miekonutaromux», «HepBHas cuctema deinoBekay,
«Pedmexcy.

O6opynoBanue: CBETOBOU MUKPOCKOTI, MUKPOIpENnapaThl
OJHOKJICTOYHBIX OPraHU3MOB, MHKpOIIpenaparsl TKAHEH, PAKOBUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHUX, JKUBBIE DK3EMIUISPHI
KOMHATHBIX PacTEHUM, repOapuu pacTeHUU Pa3HBIX OTACIIOB, BIAKHBIC
Mpernaparsl  XHUBOTHBIX,  CKEJIETHl  IT03BOHOYHBIX,  KOJUICKLIUU
0ECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelOBeKa, O00OpyJoBaHUE s
JEMOHCTpPAlMA IMOYBEHHOIO W  BO3AYILIHOIO NMUTaHHUS PACTEHHM,
pacHieTuieHuss Kpaxmajga ¢ O€lKoB TMoj JAcicTBHEM (HEepMEHTOB,
o0opyaoBaHUE NIl JEMOHCTPAIMK OMBITOB MO M3MEPEHUIO KU3HECHHOU
€MKOCTU JIETKMX, MEXaHU3Ma [IbIXaTCJIbHBIX JIBWKCHUH, MOJIEIIH
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopHas pabora «/3yueHnue TkaHel pacTeHUI».

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlaboparopHass pabora «l3ydyeHue OpraHoB  IIBETKOBOIO
pacTeHus».

Tema 10. PazmHokeHHe ¥ pa3BUTHE OPraHU3MOB



@opMbl  pa3MHOXXEHHMsSI  OpraHuU3MOB:  Oecrnojioe  (BKJIOuas
BEreTaTUBHOE) U MOJIOBOE. BUJibl 6ecronoro pa3aMHOXKEHHUS: MOYKOBaHUE,
cropyJssitusi, parMeHTaIrs, KIOHUPOBaHUE.

ITonoBoe pasmuoxenue. IlosoBele KIIETKM, WM rameTel. Menos.
Craguun wmeno3a. IloBenmenume xpomocoM B Menose. Kpoccunrosep.
buonornuecknii CMbICI M€M03a U IOJOBOTO Ipouecca. Meno3 u ero
MECTO B KU3HEHHOM IIUKJIE OPTraHU3MOB.

[Ipen3aponsiieBoe pa3zButue. I'amerorenes y uBOoTHbIX. [1os10BBIE
xene3pl. OOpa3oBaHUe W pa3BUTHE MOJOBBIX KieToK. CriepMarorenes u
ooreHe3. CTpOEHUE MOJIOBBIX KIETOK.

OmnonoTrBopeHre W ASMOpPUOHATBLHOE  pPa3BUTHUE  HKUBOTHBIX.
CrniocoObl OII0I0TBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe pa3BUTHE OpraHU3MOB (oHTOTEHE3).
OMOpHOJIOrus — HayKa O pa3BUTHH OpraHu3MoB. Mopgozenez — ooHa u3
2NaeHblx npobaem smopuonocuu. Kowyenyus mopghocenos u mooenu
mopghoeernesa. Ctanuu SMOpUOTreHe3a )KUBOTHBIX (HA TTpUMeEpE JISATYIIKH).
HpoGnenue. Turbl TpOOIEHUS. Jlemepmunuposannoe u
HeoepMunuposannoe  Opobaenue.  bBrnacmyna,  munvt  6aacmyn.
OcoOeHHOCTH JAPOOJICHUS MJICKOIUTAIONIUX. 3apOJbIIIEBbIe JTHUCTKU
(ractpyssiiust). 3akiiajika OpraHOB M TKaHEH W3 3apOJBIIIECBBIX JTUCTKOB.
B3aumnoe BIIUSIHUE yacTeu pa3BUBAOLIETOCS 3apojbliia
(amMOpuoHaNbHAS UHAYKINS). 3aKiIajika TjiaHa CTPOCHUS KUBOTHOTO Kak
pe3yibTaT UepapXUueCKUX B3aUMOJICHCTBUNA TEHOB. BrusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IUUHBIX (DAKTOPOB OKPY>KAOIIEH CPEIbI.

Poct u pasButue KuUBOTHBIX. [locTOMOpHOHANBHBIA MEPUO.
[Ipsmoe wu Hempsmoe pasButHe. Pa3zputue ¢ Meramopdo3om y
0eCrO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3HaueHue
OPSIMOTO M HEMPSIMOT'O Pa3BUTHSI, UX PACIIPOCTPAHEHUE B IPUPOJE. THUIIbI
pocTa KHUBOTHBIX. DAKTOPHI PErysAlIMU pOCTa KUBOTHBIX M YEJIOBEKA.
Craguu MOCTAMOPHOHATIBLHOTO PA3BUTHUSI Yy JKMBOTHBIX M YEJIOBEKA.
[lepuonbl onToreHesa yenoreka. CTapeHUEe U CMEPTh Kak OMOJIOTUYECKUE
IPOLIECCHI.

PasMHOXeHue W pasBuTHe pacTeHuid. ['ametodur u cropodwur.
Meiio3 B XKM3HEHHOM IMKIJIe pacTeHuil. OOpa3oBaHHE CIIOp B Ipoliecce
Mmero3a. ['ametroreHe3 y pacteHuid. OIIOOOTBOPEHHUE M Pa3BUTHE
pPacCTUTENbHBIX OpPraHuW3MOB. J[BOMHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHUE U PA3BUTUE CEMEHU.

MexaHu3MBbI PETYISIIUUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHncTpanuun

IToptpetsr: C. I'. HaBamun, X. [IIneman.

Tabmuuet u  cxembl: «BeretatuBHOE pasMHOXeHUE», «THIb

0eCII0I0TO Pa3MHOKEHUS, «Pa3zMHOXeHHE XJIaMHUJIOMOHAIbI»,
«Pa3MHOXkEHME  3BIIICHB», «Pa3MHOXEeHWE  TruaApb», «Menos3»,
«XpOMOCOMBD», «I"ameTorenesy, «CtpoeHue  SULEKIETKH U

cnepmarozousia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsimoe wu
HEnpsiMOE  pa3BuTHe», «Pa3BuTme Maickoro kyka», «Pa3Butue
capanun», «Pa3zButne narymkn», «J/[BoiiHOE OIIOAOTBOpPEHHE Yy
LBETKOBBIX pacTeHui», «CTPOCHUE CEMSH OJIHOJOJBHBIX U JIBYJOJBHBIX
pacteHuin», «JKU3HEHHBIN LUK MOPCKON KanmycCThl», « KHU3HEHHBIA UK
Mxa», «KW3HEHHBIN IIUKJ TAHOPOTHUKAY, «KHM3HEHHBIN UK COCHBI».



O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKPOTIIPENapaThl
SMUEKJIETOK U CIEPMATO30MI0B, MOJIENIb «LIMKIT pa3BUTHUS JATYIIKW.

JlaGoparopHasi pabora «/3yueHue CTpOCHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

IIpakTnueckass pabdora «BbIsABIEeHHME TNPU3HAKOB CXOJCTBA
3apoIbIIIEeH TO3BOHOUYHBIX KUBOTHBIX).

Jlaboparopnass padora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS
BBICILIMX PACTECHUNY.

Tema 11. T'eHerTMmka — Hayka 0 HAaCJeICTBEHHOCTH U
H3MEHYUBOCTH OPraHU3MOB

Ucrtopust cTaHOBIEHUS U pa3BUTUS T€HETUKHU Kak Hayku. PaGoTsi I'.
Menpgens, I'. ne ®puza, T. Moprana. Posib OT€UeCTBEHHBIX YYEHBIX B
pasButuu renetuku. Pa6oter H. K. Konsiioa, H. U. BaBunosa, A. H.
benozepckoro, I'. JI. Kapneuenko, lO. A. ®umunuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TMOHATUA W CHUMBOJIBL. ['OMOJIOTHYHBIE
XpOMOCOMBI,  aJJICJIbHbIE  TE€Hbl,  AJbTEPHATUBHBIE  MPU3HAKH,
JTOMUHAHTHBIA W PELECCUBHBIM MNPU3HAK, TOMO3UTOTa, TE€TEPO3UTOTA,
yucTas JIMHUA, TUOPWABI, TeHoTwur, ¢eHOTUn. OCHOBHBIE METOMIbI
T€HETUKH: THOPUIOJOTHYECKUH,  I[UTOJIOTUYCCKUM, MOJIEKYJISIPHO-
TEHETUYECKHM.

JdemoHcTpanumn

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

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEITMBAHUS.

JlaGopaTtopHas paGora «/[po3odumia kKak OOBEKT T€HETHUECKHX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBeiii 3akoH MeHmens — 3aK0H
eauHoo0pasus ruOpUI0B IEPBOTO TTOKOJICHUS. [TpaBuiio
JTOMUHHUpPOBaHUsA. Bropol 3akoH MeHaenss — 3akOH pacuICIUICHUS
npu3HakoB. [luTomornueckre OCHOBHI MOHOTHOPUIHOTO CKpPEIMBAHMS.
['uniore3a 4uCTOTHI raMer.

AHanusupymoniee  ckpemuBaHue. [IpoMexyTOuHBIM — xapakTep
HACJIEJOBAHUS. Pacuiemienne IPU3HAKOB npu HEIOJHOM
JOMHUHUPOBAHUM.

HuruOpuaHoe ckpemmuBanue. Tpertuii 3akoH MeHaens — 3aKoH
HE3aBUCHUMOI0 HAcCJENOBaHUs NPU3HAKOB. lluTonorudeckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

Cuemnennoe HacnenoBanue rmnpuszHakoB. Pabotrer T. Moprana.
CuernuieHHOE HACIIEIOBAaHHE T'€HOB, HApYyIICHUE CUEIJICHUS MEXIY
reHamu. XpoOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH.

I'enernika mnosia. XpOMOCOMHBIM MEXaHHW3M ONPEAEIEHUs IT0Ja.
AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TE€TEPOraMETHBIN
non. l'eHeTmueckas CTPyKTypa MOJIOBBIX XpomocoM. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

I'enorun kak nemoctHas cucrema. llneorponus — MHOKECTBEHHOE
nercTBue TreHa. MHOXKECTBECHHBIM — ajuienn3M. B3aumopelcTtBue
HeaJUIENbHBIX reHOB. KoMmmuieMenTapHoCcTh. Dnucrtas. [lonumepust.



I'enetnyeckuii KOHTPOJIb Ppa3BUTUA PACTEHUM, JKUBOTHBIX U
YeJoBeKa, a Takke (PU3HOMOTHMYECKUX TMPOILIECCOB, TOBEACHUS U
KOTHUTUBHBIX (QYHKIMH. ['eHeTHUecKkne MeXaHW3Mbl CHUMOHOTEHE3a,
MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — Mapa3uT» HU «XO35IMH —
MUKpoOuOM». ['eHeTHueckue acmeKThl KOHTPOJsS U HU3MEHEHHS
HaCJIeJICTBEHHOM MH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHncTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBbii U BTOpOMl 3akoHBI MeHaemns»,
«Tpernii 3akoH  MeHaens», «AHaIUM3UPYIOIIEE CKpPELIMBAHUEY,
«Henonnoe nommHupoBanue», «CIENJIEHHOE HACIECIOBAaHHUE NMPU3HAKOB
y npo3oduibl», «l'enetuka nonay, «Kapuorun yenosekay», «Kapuotun
npozoduiely, «Kapuotun nTuim», «MHOKECTBEHHBIH —aUICIU3MY,
«B3anMoIeICTBUE TEHOBY.

O6opynoBanue: MOJENb AJi IEMOHCTPAIIMKU 3aKOHOB €IMHO00pa3us
TUOPUIOB TIEPBOTO MOKOJICHUSI U PACIICIUICHUS TTPU3HAKOB, MOJIEb IS
JEMOHCTpalMK 3aKOHA HE3aBUCHUMOTO HACJIE0BaHUS IPU3HAKOB, MOJEIb
1. IEMOHCTpAIlMU CIIETJIEHHOTO HACEI0BaHUs IMPU3HAKOB, CBETOBOMU
MUKPOCKOM, MUKporpenapat: «/Ipo3odunar.

IIpakTuyeckas padora «3ydenue pe3yabTraToB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTunueckass padora «l3yueHune pe3yabTaTOB JUTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotMna W cpeabl nOpu  (popmMupoBaHHUU
denorurmna. N3MeHuUnBOCTH IIPU3HAKOB. KauectBeHHbIe 51
KOJIMYECTBECHHbIE NIPU3HAKU. BUAbl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U
HACJICICTBEHHAS.

MoaudukannonHas u3MeHYUBOCTh. Ponb cpenbl B popmupoBanun
MOAU(GUKAITMOHHONW  M3MEHUYMBOCTH. Hopma peaknuu  mnpu3HaKa.
Bapuannonnsliii psia u BapuaunonHas kpusasi (B. Moranncen). CBolictBa
MOIU(PUKAIMOHHON U3MEHYMBOCTH.

I'enoTunuyeckass u3MeHYUMBOCTb. (CBOWCTBA T'€HOTHUIUYECKOM
U3MEHUYMBOCTU. BUIbI e HOTUNTUYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS,
MyTalMOHHAS.

KomOunaTuBHasT W3MEHUMBOCTh. Meio3 W TOJOBOM mpoliece —
OCHOBa KOMOWHAaTMBHOW W3MEHUMBOCTU. Ponb  KOMOWHATHBHOU
M3MEHYUBOCTH B CO3JaHUHM T€HETHYECKOIro pa3zHooOpas3usi B Mpeneiax
OJIHOTO BHUJA.

MyranmoHHass  U3MEHYMBOCTb.  BuIbl  MyTauuili:  T'€HHBIE,
XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE M UHIYLIUPOBAHHBIE MYyTalUU.
SAnepnubie U nuTONIa3zMaTH4Yeckue Myrauuu. CoMaTUYeCKUEe U MOJIOBHIE
MyTanuu. [[puunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U UX BIIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOoH
FOMOJIOTUYECKUX PSAJOB B HacieAcTBeHHOW wu3MmeHunBoctH (H.U.
Basunos). BHesiiepHas "BMEHYMBOCTD U HACIIEICTBEHHOCTD.

Onueenemuxa u INULEHOMUKA, POIb INUSEHEMUYECKUX (AKMOpos &
HACNe008aHuu U  USMEHYUBOCMU  (DEHOMUNUYECKUX HNPUSHAKOG Y
OP2AHU3MOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuios.



Tabmuipl u cxembl: «Buasl usmeHunBoctH», «MoaudukarmoHHas

U3MEHYHUBOCTH, «KoMmOvHaTUBHAsT ~ W3MEHYHMBOCTHY, «Merio3sy,
«OmnonorBopenuey, «l'eHetmueckue 3a0ojieBaHUs 4YelIOBEKa», «Bumabl
MYTaLum».

O6opynoBaHue: >KUBbIE U TepOapHble HK3EMIUIAPbl KOMHATHBIX
pacteHuid, pucyHku ((ororpaduu) *KUBOTHBIX C Pa3TUUYHBIMH BHUIAMU
W3MEHUYHUBOCTH.

JlaboparopHnass  paGora «lcciaenoBaHue  3aKOHOMEPHOCTEM
MOU(DUKAITMOHHON U3MEHYMBOCTH. [locTpoeHrne BapualiioOHHOTO psijia U
BApUALMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtauuu y aApo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKa YejiOBEeKA

Kapuotun yenoseka. MexayHapoaHas mporpaMma HUCCIIeI0BaHUS
reHoMa  4YesjoBeKa. MeToasl  M3y4YeHUsT  T€HETUKM  4eJIOBEKa:
reHeaJoTUueCKui, OJM3HEIOBBIM, ITUTOTCHETUYECKUM, MOMYJSAIIMOHHO-
CTaTUCTUYCCKUH, MOJIEKYJISIPHO-T€HETUUECKHU. CoBpemMeHHOe
OnpeeIeHNe TeHOTHIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBAHUE, B TOM 4ucie ¢ 1nomompo [I[P-anamu3a.
HacnencrtBennsie 3abosieBaHusl 4elloBeKa. ['€HHbIE M XPOMOCOMHBIE
0oJie3HU YyeJI0BeKa. bonesnu v HACJICCTBEHHOMN
NPEAPACIONOKEHHOCThI0.  3HAYEHWE  MEAUIMHCKOW TEHETUKH B
NPEAOTBPAIICHUN M JICUCHUM TEeHETUYECKUX 3a00JIeBaHUN 4YeIOBEKa.
Menuko-reHeTu4eckoe  KOHCyJbTHpoBaHUE.  CTBOJIOBBIE  KJIETKH.
[ToHsITHE «TEHETMYECKOTO Tpy3a». ITUUECKUE ACTIEKThl UCCIEIOBAaHUN B
00J1acTl peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue hakTOpPbI MOBHIIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA
K (U3NYECKOMY W XHUMHUYECKOMY 3arps3HEHHUIO OKPYKAIOIICH CpeJibl.
I'eHeTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTHUSIM.

JdeMoHCTpanuun

Tabmumer u cxemsl: «KapuoTun dyenoBekay», «MeToAbl H3ydeHUS
TCHETHKH YesIoBeKay, «[ eHeTnueckue 3a00J1eBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JloMecTukaiuss U CEJIIEKUMSA.  3apOXKJICHUE  CEJICKIUH U
noMmectukanuu. Yuenue H. M. BaBuiosa o LleHTpax mpoucxoxaeHuss u
MHOT000pa3us KyJbTYpHBIX pacTeHuil. Pojp cenekiuu B CO34aHUM
COPTOB pacTeHW W MOpoA >KUBOTHBIX. CopT, mopoja, mTamMM. 3aKOH
FOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOM wu3MeHunBoctn H. U.
BasuiioBa, ero 3HaueHue Jjisl CEJICKIIMOHHON paOoTHI.

Mertoasl  ceneKIMOHHOM  paboThl.  VcKycCTBEHHBI  OTOOp:
MAacCOBBIM W HMHAWBUIAYIBHBIA. OJTambl KOMOWHAIITMOHHOW CEJICKITUH.
HcnbiTanne mpou3BOAUTEICH IO MOTOMCTBY. OTOOp IO TE€HOTHITY C
ITOMOIIIBIO OIICHKA (PEHOTUIIA IOTOMCTBA W OTOOp IO TEHOTHUITY C
nomoibio ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CEJSKITMOHHOW paboThl.
PaguanmoHHBIN M XUMHYECKHW MyTareHe3 Kak HCTOYHUK MyTalud y
KyJbTypHBIX  (opm  opranuszmoB.  Mcmoib3oBaHHE€  T€HOMHOIO
penakThupoBaHusi U MetrofoB pexomOuHaHTHbIX JIHK s monydenus
HMCXOJIHOTO MaTepuasa Jiuisl CeJICKIIHU.



[lonyyenne  monurionoB. BHyTpuBuoBas  rudpuauzanus.
bnuskopoacTBeHHOE CKpeniuBaHue, uiau HHOpuauHr. HeponactBeHHoe
CKpEelIMBaHUE, WIM ayTOpuauHr. l'erepo3uc M €ro NpPHUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rudpuausaius.
[Ipeononenne Oecmyioausi MEXKBUIOBBIX TUOpUIOB. JlocTrkeHUs
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1€HAsl PeBONIOYUSL.

CoxpaHeHrne W W3yYEHHE TE€HETHYECKUX PECYPCOB KYJIBTYPHBIX
pacTeHuil U UX JUKUX POIUYEH ISl CO3JaHUsl HOBBIX COPTOB M THOPHUIOB
CEIbCKOXO3MCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeienue
2CHeMUYeCKUMU pPecypcamu CealbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 YeNAX YAYUUIeHUS CYWEeCMBYIOUWUX U CO30aHUsL HOBbIX
nopoo, TUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYYHBIX UCCAe008AHULL, NepedosblX Uuoel U NepcneKmueHbIX
MExXHOI02UU.

JdemoHcTpanuu

[Toptpersi: H. . BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, I1.
I1. JIykssinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabmuupel u cxembl: «lLleHTpbl TPOUCXOXKIEHUS U MHOrooOpaszus
KyJIbTYpPHBIX  pPacTeHHMi», «3aKOH TOMOJIOTUYECKHX  PSIJAOB B
HACJIECTBEHHOW W3MEHYMBOCTH», «MeTtoasl cenekuum», «OTtnanéHHas
rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUI
Y TIOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

JKckypceusi «OCHOBHBIE METOAbI W JOCTHIKEHUS CEJEKLHMHU
pacTeHHd M JKUBOTHBIX (HA CEJIEKUMOHHYI CTaHIUIO, IJIEMEHHYIO
dbepMy, COPTOMCHBITATENLHBI Yy4YacTOK, B TEIUIMYHOE XO35AWCTBO, B
71a00paTOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUA

OOBEKTHI, HCIOJIb3YeMbIe B OHOTEXHOJOTHH, — KJIETOYHBIC M
TKAHEBBIC  KYJIbTYpPbl, = MHUKPOOPTraHU3MbI, HX  XapPaKTCPHUCTHKA.
TpanumonHas OMOTEXHOJIOTHSI: xJe0oIeyYeHHE, MOJTYYEHHUE

KHACJIOMOJIOYHBIX MPOAYKTOB, BUHOETHE. MUKPOOHUOIOTMYECKUN CUHTES.
OOBEeKTBl MHUKPOOHONIOTHYECKUX TexXHojorui. IIpousBoacTBo Oenka,
AMUHOKHCJIOT U BUTAMUHOB.

Co3nanue TEXHOJOTM W HWHCTPYMEHTOB II€JICHANPABICHHOTO
U3MEHEHHUSI UM KOHCTPYMPOBAaHHMS TE€HOMOB C LEIbI0 IOJYyYECHUS
OpraHW3MOB M KX KOMIIOHEHTOB, COJEp’KallluX HE BCTpPEYAIOIIHECs B
pupojie OUOCUHTETUYECKHUE MYTH.

Knerounass wnxenepus. MeToapl KynbTypbhl KIETOK M TKaHEH
pacteHuil U XUBOTHBIX. Kpuobanku. Comaruueckas THOpuAM3ands |
comMaTuyeckuii smOpuoreHe3. Mcnonap30oBaHHE TalIOWIOB B CEIEKIUU
pacreHui. [lonyuenue MOHOKNOHANbHBLIX —aHmumen. HMcnoavzoeanue
MOHOK/IOHANILHLIX U NOJUKIAOHANbHBIX — aHmumen 6  MeOuyuHe.
HckyccTBEHHOE  OIIIOAOTBOpPEHHME. PEKOHCTpPYKLMS — SWLEKIECTOK H
KIIOHUPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIAaHTAUUMU SAEp KIETOK.
Texnonocuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKPOKIOHAILHO20
DA3MHOJICEHUS CEIbCKOXO3AUCTNBEHHBIX KVIbMYP.

XpoMOCOMHasl ¥ Te€HHasg UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 IeHa
u koHctpyupoBaHue pekomOuHaHTHbIX [IHK. Coszdanue mpanceennvix



opeanu3mos. JIOCTMKEHUS M MEepPCHEeKTUBBl XPOMOCOMHOM M TE€HHOU
WHXKEHEPUH. ODKOJOTMYECKME U ITHYECKHME TpoOJeMbl TE€HHOM

WHXKEHEPUH.
MenunmHckue OMOTEXHOJIOTHUH. IToctrenomuas uudponas
MEIULINHA. [II[P-nquarnocTuka. MeTab0IOMHBIM aHaJIn3,

TEHOLIEHTPUYECKANM aHAJIN3 MPOTEOMA YEJIOBEKA IS OLEHKU COCTOSHMS
€ro 3710poBbs. VCHOJIb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Teparus
paka. 3D-OmoumnxkeHepus sl pa3pabOTKU (PyHIAMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTH, CO3/JaHUsl KOMIUIEKCHBIX TKAaHEW coueTaHueM
TEXHOJOTUN TPEXMEPHOTO OMOTIPUHTUHTA U CKa( PO auHTa 1JIs1 PEIICHUS
3a/1a4 NePCOHAIN3UPOBAHHON MEAULIUHBI.

Co3nlaHve  BEKTOPHBIX  BakIMH C  Ledblo  obecreueHus
KOMOMHUPOBAHHOW 3amuThl OT Bo3Oyauteneir OPBMU, ycrtaHoBienue
MOJIEKYJISIpHBIX MeXaHu3MoB (yHkunonupoBanusi PHK-coxepxamumx
BUPYCOB, BBI3BIBAIOIIMX OCO0O OIacHble 3a00JIeBaHUSl YeJIOBEKa U
KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl: «Mcnonb3oBaHWE MHUKPOOPraHU3MOB B
IPOMBILIJIEHHOM TPOU3BOACTBEY», «KieTtouHas HHKeHepus», «l eHHas

UHXKECHEPUS.
JlaGopaTopHnas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.
IIpakTnyeckas padora «ITonyuenne MOJIOYHOKHCJIIBIX
MPOJYKTOBY.

3KCKprI/IH «buorexHomorus — BaXHEHIIAs IMPOU3BOAUTCIIbHAS
Cujia COBpEMCHHOCTHU (Ha OMOTEXHOJIOTHYCCKOE HpOI/I3BO,IICTBO)>>.

11 KIIACC

Tema 1. 3apoxaenume W pa3sBUTHE  IBOJIOMHUOHHBIX
NpeacTaB/IeHUid B 0M0JIOT UM

DBOJTIOLIMOHHAS Teopus 4. apBuHa. [Ipeanoceuiku
BO3HMKHOBEHUS1 JapBuHM3Ma. JKU3Hb M Hay4dHas JearesbHOCTh Y.
JlapBuHa.

JBrokymue cuiabl 3Bosironud BuJoB 1o Y. [lapBuny (BbICOKas
UHTEHCUBHOCTh pPa3MHOXKEHUS OpraHu3MOB, HACJIECTBEHHAs
U3MEHYMBOCTh, OOppba 3a  CYIIECTBOBAaHHE, €CTECTBEHHBIH W
HMCKYCCTBEHHBIN 0TOOD).

Odopmiienne  cuHTteTnueckor  teopuu  sBomoruu  (CTD).
HeiitpansHnast Teopust oBostonud. CoBpeMEHHas  SBOJIIOIMOHHAS
Ouonorus. 3HaYeHUE DOBOIIOIMOHHOW TEOpuU B  (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-
Unep, XK. Kroswe, U. apsun, C. C. UerBepukos, U. U. [lImanbraysen,
Jx. Xonpenn, /1. K. benses.

Tabmuter 1 cxembl: «Cuctema xuBoi npupoas! (o K. Jluanaero)y,
«Jlecthnia  xkuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMHUpOBaHUS TPUCTIOCOOJICHWI Y PpACTCHHA W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wMapuipyta mytemectBus Y. [lapBunay,
«Haxonku Y. JlapBuna», «®Popmbl OOpbObI 3a CYIIECTBOBAHUEY,
«ITopoasl ronybOei», «MHorooOpasue KyJIbTYPHBIX (OPM KamyCThbI»,



«ITopoasl mOMamIHKX XUBOTHBIX», «Cxema 00pa3oBaHUsSI HOBBIX BHJIOB
(mo Y. JlapBuny)», «CxeMa COOTHOIIECHHS IBHKYIIMX CHJI IBOJIIOIIUN»,
«OCHOBHBIE TIOJIOKEHUS] CHHTETUYECKOU TEOPUH 3BOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonmynsuusa Kak sneMeHTapHas eluHuua 3Bomonuu. CoBpeMeHHbIE
METO/Ibl OLIEHKHU T€HETUYECKOI'0 pa3HOOOpa3usi U CTPYKTYPbI MOMYJISIIIHIA.
N3menenne reHooHa MOMYJIALMH KAaK 3JIE€MEHTapHOE 3BOJIIOLHUOHHOE
sBJIeHUE. 3aKOH reHeTudeckoro pasHoBecus Jx. Xapnau, B. BaiiuOepra.

OneMeHTapHble  (AKTOpbl  (ABMXKYIIME  CHJIBI)  DBOJIOLIMH.
MyTtauronnsiii npouecc. KomOunaruBHas u3MeH4UMBOCTh. Jpelid renos
— CilydyailHple HEHamlpaBJICHHbIE HW3MEHEHUS 4YacToT ajulelied B
nonynanusax. Ipdexkt ocHoBaTenss. Ighgexm O6ymuLIoUHOCO 20pIbLIULIKA.
CHudiceHue 2eHemu4ecko2o pazHooobpas3us: NPUduUHsbl U C1e0CmBUs.
lIposenenue s¢ppexma Opeiigha cenos 6 6OMLUIUX U MATBIX NONYIAYUSIX.

Murpauuu. N3onsauus IO YJISILIHAM: reorpaduyueckas
(mpocTpaHCcTBeHHAs ), OMoornyeckas (pernpoyKTUBHAS).
EcrecTtBeHHbIil 0TOOp — HampaBisomui (pakTop HSBOJIOIUH.

@dopMBl  €CTECTBEHHOTO OTOOpa: JBHXKYIIUKA, CTAOWUIU3UPYIOIIH,
paspeiBaronuii  (au3pyntuBHbIA). [lomoBoit oT6op. Bo3HukHOBeHUHE U
ABOJTIOLIMS COITUATIBHOTO MTOBEICHUSI YKUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOJIOIHH.
Bo3HukHOBEeHHE MPHUCIIOCOOICHUH y OpraHu3MoB. ApoMopdo3bl U
uauoananTanuu.  I[lpumepsl  mpucnocoONeHud y  OpPraHM3MOB:
Mopdorornyeckue, GU3NOIOrUIecKre, OMOXUMHUYECKUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH MTPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumoobpazoBanue kak pe3ysbTat
MUKpO3BOJItOIMH. M3onmamus — kimoueBod (akTop BHI000pa30BaHMS.
[lyTu u CIIOCOOBI BUI000pa30BaHUs: aJITONaTpUYECKOoe
(reorpaduueckoe), CUMMIATPUUYECKOE (DPKOJIOTHUECKOE), «MTHOBEHHOE)
(monuruionau3anusi, rudpuanzanus). JIUTEeIbHOCTh 3BOJTIOIMOHHBIX
IIPOIIECCOB.

Mexanu3mbl GOpMUPOBAHHUS OUOJIOTHUECKOTO Pa3HOOOpa3Us.

Ponb »BOMOIIMOHHON OHOJOTHU B pa3pabOTKe HAYYHBIX METOIOB
coxpaHeHHs Oumopa3sHooOpaszus. MHUKPOIBOIIONKUSA W KOIBOJIOIHS
napasuToB W UX X03sieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTUKAM M CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpanumn
[Toptpetsi: C. C. YUeTBepukos, 3. Maliip.
Tabmuter u CXEMBI: «MyTaunoHHas U3MEHYUBOCTHY,

«lTonynsuuoHHass CTpyKTypa Buaa», «(Cxema TNPOSBICHUS 3aKOHA
Xapnau—BaitaOepray, «/[BroKyIine CHIIBI 3BOJIOMHHNY, «IKOJIOTHYECKas
M30JISIUS TIOMYJISIUNA ceBaHCKoU (openmy, «I eorpaduueckast H30IAIUS

JINCTBEHHHUIIbI CUOUPCKOH 51 JIMCTBEHHMUITBI JIaypCKOit»,
«ITonynsiMOHHBIE BOJIHBI YMCJICHHOCTH XHWIIHUKOB U XEPTB», «Cxema
JEUCTBUS €CTECTBEHHOTO oTbOopay, «DopMbI 00pbOBI 3a
CyLIECTBOBAaHUE, «HaycTpuanbHbIii MEJIaHU3M, «KuBble
HCKOITAEMBbIE, «IToxkpoBUTEILCTBEHHAS OKpacka KUBOTHBIX),
«IIpenynpexnaromas  OKpacka  KHUBOTHBIX»,  «DHU3HOJOTHYECKUE
ajanTanumny, «ITpucmocoOIeHHOCTh OpPraHu3MOB u ee

OTHOCUTEIIBHOCTBY, «Kputepuun Buaay», «Buabl-nBoHukn», «CTpyKTypa
BUa B mpupojae», «Crocodsl BugooOpazoBaHus», «l'eorpaduueckoe



BU0OOpa3zoBaHue  TpEX  BUIAOB  JIAHIBINIEH»,  «ODKOJIOTHYECKOE
BHUJI000pa3oBaHue  BUJAOB  cuHUIl, «l[lomurmionnsl  pacTeHHil»,
«KamnycTHO-peiIeUHbI THOPUIY.

O6GopynoBaHnue: repObapu pacTEHUM, KOJUICKIUU HACEKOMBIX,
gyyena MTHUIl M 3BEped ¢ MpUMepaMH pPa3IUYHBIX MPUCTIOCOOICHUH,
gyuyena MOTHUI] U 3BEpel pa3HBIX BHUJAOB, repOapuu pacTeHUM OJIU3KUX
BUJIOB, 00PA30BaBIINXCS PA3TUYHBIMU CIIOCOOAMMU.

JlabopaTopHass paGora «BbIsiBIeHHE H3MEHUYMBOCTH Yy OcCOO€i
OJTHOTO BUA».

JlabopaTopHas pabora «lIpucnocoOsieHus OpPraHU3MOB U UX
OTHOCHUTEIbHAS 1IeJI€CO00PA3ZHOCTDY.

JlaGoparopHas padora «CpaBHeHHE BUJIOB 1o
MOP(OJIOTHIECKOMY KPUTEPUIO.

Tema 3. Makpo3BoOIHS U €€ pe3yJibTaThl

MeTonbl U3ydeHus Makpo3Botonuu. [TaieoHTOIOrnYeCKre METOIBI
u3zydyeHus spojiroruu. [lepexonnbie GopMbl U GUIOTCHETUUECKUE PSIJIbI
OpraHu3MOB.

buoreorpadguueckne metonbl wu3ydeHus sBoionuu. CpaBHEHHE
dropbl 1 (hayHbl MAaTEPUKOB U OCTPOBOB. broreorpaduyeckue obdactu
3emuti. BUIBI-DHIEMUKHA U PETTUKTHI.

OMOpUOTIOTHYECKUE W CPABHUTEIBHO-MOP(OIOTHUYECKUE METOMIbI
U3YUYCHMS 3BOJIIOLMH. ['eHeThUYeCcKre MEXaHU3Mbl BOJIIOIIMA OHTOI€HE3a
Y TIOSIBJICHUSI DBOJIFOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIC M aHAJIOTUYHBIE
opranbl. PynumeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYJIApHO-
reHeTHYecKre, OMOXMMHUYECKHEe UM MaTEeMaTUYECKUE METOJbl H3y4YeHUs
sBONMIOLMH. ['oMonornyHbeie reHbl. COBPEMEHHBIE METOBI MOCTPOCHUS
(UIOreHETHYECKUX IE€PEBHEB.

XpOMOCOMHBIE MYTAIIMHU U BOJIOLUSI TEHOMOB.

OO6mue 3aKkoHOMEpPHOCTH (TIpaBUiia) ABOJIONUH. [IpuHyun cmembvl
@yuxyui. HeoOpaTUMOCTh  HSBONIONUU. ANanTUBHAS — pajualius.
HepaBHOMEPHOCTH TEMIIOB 3BOIIOLIHH.

JdeMoHCTpamuun

IToptpersi: K. M. Bap, A. O. Kopanesckuii, ®@. Mromiep, 3.
I'exxens.

Tabmumer w  cxembl: «DWIOreHETUUECKUH  psa  JIOIIAIW,
«ApPXEONTEPHUKCY, «3Bepo3yObIe E111(570) S O «Creromnedansi»,
«Punnodute», «CemMeHHBIE MAOPOTHUKINY, «broreorpadudeckue 30HbI
3emmmy, «Jlpeid xoHTHHEHTOBY», «PenmukTely, «HavambpHbIe CcTagum
AMOPHUOHATHHOTO PA3BUTHUS MTO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIC
Y aHAJIOTUYHBIE OPraHbl), «PyanuMeHTb», « ATaBU3MBD), «XPOMOCOMHBIE
HA0OpBI YeTOBEKa W MIMMIIaH3e», «l JTaBHbIC HAMpPaBICHUS SBOIIOIUN,
«O01m1IMe 3aKOHOMEPHOCTH SBOJIOIIUN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HCKOTAeMBbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTUYHBIX,  aHAJIOTMYHBIX,
PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIUM HACEKOMBbIX.

Tema 4. IlponcxoxaeHne U pa3BuTHe KU3HA HA 3eMJie

Hayunble runoTe3bl MPOUCXOKICHUS )KU3HU Ha 3emie. AOUoreHes
u naHcrepMus. JloHaydHble TPEACTaBICHUS O 3apPOXKICHUM >KU3HU
(kpeanmonusM). ['unoreza MOCTOSTHHOTO CaMO3apOXKIACHUS KU3HU U €&
onpoBepkenre onbitamu @D. Penm, JI. Cnannanuanu, JI. Ilacrepa.
[TpoucxoxkaeHue >Ku3Hu U aCTPOOHOIIOTHSI.



OcHOBHBIE OTambl HEOPraHWYECKOW HBomouuH. IlnanerapHas
(reomoruyeckasi) SBOMIOUMSA. XUMHUUYECKas dBOJIONUA. AOMOTCHHBIN
CHUHTE3 OpPraHUYECKUX BelecTB M3 Heoprannueckux. Oneir C. Muuiepa
u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. WM. Omnapuna, runore3a mnepBuyHOro OynboHa JIXk.
Xonaeitna, renetudeckas runoteza I'. Ménnepa. Pubosumser (T. Yek) u
runore3a «vupa PHK» V. T'unbepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emam u  Merogel €€  wu3ydeHus. Mckomaemele
oprann4eckue octatku. ['eoxpoHonorust u e€ Mmetoabl. OTHOCUTENIbHAS U
abcomoTHas reoXpoHoyorus. ['eoxpoHosioruyeckasi 1Ikajga: 30HbI, 3pbI,
NEPUOJIBI, DIIOXH.

HavyanpHple »3Tambl opraHuuyecko sBomtouud. llosgBieHue u
HBOJIIOIUSL TIEPBBIX KJIETOK. DBOJIIOIUS MeTabonu3ma. Bo3HUKHOBEHHE
nepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajor
nepBbix Ha 3emie coobmiectB. Crtpomatonutsl. [lpokapuorsl u

DYKapHOTHI.

[Ipoucxoxnenue 3ykapuoT (cuMOMOTreHe3).  DBOIIOIMOHHOE
POUCXOXKJEHUE  BHUPYCOB. [IpoucxoxaeHne  MHOTOKJIETOUYHBIX
OpraHu3MoB. BO3HUKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPIraHHU3MOB.

OCHOBHBIE JTalbl HBOJIOIMUA BBICHIMX pacTeHUd. (OCHOBHBIC
apomopdo3bl pacteHuid. Bbixon pactenudt Ha cymry. [losiBieHue
CIIOPOBBIX PAacTeHH M 3aBO€BaHUE MMM cylId. CeMEHHbIE pPaCcTEHHS.
[IpoucxoxkaeHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE ATanbl HBOJIOLUUHM JKUBOTHOTO MHpa. (OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benjackas d¢ayna. KemOpwuiickuii B3pbIB —
NOSIBJIEHWE COBPEMEHHBIX THUNOB. [lepBble XOp/10BbIE KUBOTHBIE. JKU3Hb
B BOJie. OBOJIOINMS MO3BOHOYHBIX. [Ipoucxoxknenne ampuOuii u
pentunuii. IlponcxoxaeHue MICKONMUTAKOIMUX W OTUl. [IpuHUIMD
KITFOUE€BOTO apoMmopdo3a. OcBoeHue 0eCr03BOHOYHBIMH u
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazpuTre >ku3HM Ha 3emsile IO 3paM M IIEpUOJaM: apXew,
IPOTEPO30H, MaAICO30M, ME3030M, KaiHOo30M. OOImas xXapakTepUCTHKA
KJIMMaTa W TeoJornyeckux mpoueccoB. I[losiBienne wu  pacuser
XapaKTepHbIX OPraHu3MOB. YTIe0o0pa3oBaHME: €r0 YCIOBHUS W BIHUSHUE
Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPAaHUA — 3KOJOTMYECKUE KPU3UCHI IPOILIOTO.
[IpuunHbl W ciaeAacTBHST MaccoOBBIX  BbIMUpaHUU. CoOBpeMEHHBIN
HKOJIOTHYECKUH KpU3HUC, ero ocobenHoctu. [Ipobrnema coxpaneHus
O6uopaznooOpasus Ha 3emIie.

CoBpemeHHass cucTeMa  oOpraHuyeckoro  mupa. [IpuHIUIBL
Kiaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIbI
OpPraHu3MOB.

JdemoHcTpanumn

[Moptpersi: ®. Penu, JI. Cnammannanum, JI. Ilacrep, U. W.
MeunukoB, A. U. Onapun, /[x. Xomnneitn, I'. Ménnep, C. Mumnep, I
Opu.

Tabmuuel 1 cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI.
[Tactepa mo um3ydeHUI0 camoO3apoXxIcHHS xu3HM», «Cxema ombita C.
Mwutepa, 1. IOpwm», «DOrtanel HEOPraHUYECKOM  IBOJIIOLUNY,



«I'eoxpoHonornyeckas wmkKana», «HadanbHbple 3Tambl OpPraHUYECKOU
sBomOIIMNY, «Cxema 00pa3oBaHMs HYKApHUOT IMYTEM CHUMOHMOIEHE3a»,
«Cuctema KuBoM mpupoAs», «CTpoeHue BuUpyca», «ApomMopdo3bl
pacTeHui», «Punnoputsy, «OIHOKIIETOUHBIE BOJIOPOCIIN»,
«MHOrOKJICTOYHBIE BOJOPOCIINAY, «Mxuy, «ITamopoTHUKNY,
«I"onoceMenHnble pacteHus», «Opraibpl LIBETKOBBIX pacTeHui», «Cxema
pa3BUTHSA KUBOTHOTO MHPAY, «ApomMop¢ o3l YKUBOTHBIX),
«IIpocrenuiney, «KuI1e4HOMOIOCTHRIEY, «Ilnockue YepBU»,
«Unenucronoruey, «PbiObl», «3eMHOBOAHBIEY, «lIpecmbikaroniuecsy,
«IItnuey, «Maekonuraromue», «Pa3zBuThe XU3HU B apXEHUCKOU 3peEy,
«Pa3BuTHEe KU3HU B TPOTEPO30OMCKOM 7Ipe», «Pa3BuThe KU3HU B
MAJIC030MCKON 3pe», «Pa3zBuTHE )KU3HU B ME3030UMCKOU 3pe», «Pa3Butue
KU3HU B KallHO30MCKON 3pe», «CoBpeMEHHas CUCTeMa OpPraHUYeCcKOro
MHUPA».

O6GopynoBaHue: repbapuu  pacTeHHN  Pa3IUYHBIX  OTJICJIOB,
KOJUIEKIIMA HACEKOMBIX, BJIAXKHbIC IpernapaTbl >KUBOTHBIX, PAKOBUHBI
MOJUTIOCKOB, KOJIJIEKIIUM UTJIOKOXKHUX, CKEJIEThI TO3BOHOUHBIX )KUBOTHBIX,
yydella MNTUI, W 3BEPEH, KOJUICKIIMKM OKAMEHEJIOCTEeH, TMOJE3HBIX
MCKOTIA€MbIX, MYJISKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas jsadopatopHas padora «MoaeaupoBaHUE OMBITOB
Munnepa—tOpu mo wu3ydeHHr0 aOUOTE€HHOTO CHHTE3a OPraHMYECKUX
COCJIMHEHUN B MIEPBUYHOM aTMOchepe.

JlaGoparopHass pabora «/3yyeHHe MW ONHUCAHHE MCKOMAEMbIX
OCTaTKOB JPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «M3yueHne o0COOCHHOCTEH CTpOEHUS
PacTEeHUN Pa3HbIX OTIEIIOBY.

IIpakTuyeckass padora «l3yueHne o0COOEHHOCTEH CTpOEHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTpomnosiorui. MeToasl aHTPOIIOJIOTHH.

CraHoBIIEHME TMPENCTABICHUNA O MPOUCXOXKIECHUU YEJIOBEKA.
Penurnosnsie Bo33peHus. CoOBpeMEHHbIE HAyYHbBIE TEOPHH.

CxoacTBO yenoBeKa ¢ KMBOTHBIMH. CHCTEMATHYECKOE IOJI0KEHHUE
yenoBeka. (CBUIETENbCTBA CXOJICTBA 4YEJIOBEKA C  JKMBOTHBIMMU:
CpPaBHUTEITBHO-MOP(OIOTHUECKUE, AMOpPHUOJIOTUYECKHE,  (PU3HOJIOTO-
onoxumuyeckue, nopeneHyeckue. OTIWUYMA YeNOBEKa OT >KUBOTHBIX.
[IpssMOXOKI€HME W KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Burtue
TOJIOBHOTO MO3Ta ¥ BTOPOW CUTHAJILHOM CHUCTEMBL.

JBumxymue cuibl  (pakTopbl) aHTpomoreHe3a: OUOJOTHYECKHE,
cormanbHbie. COOTHOIIEHHE OMOJIOTHYECKUX U COIMAIIBHBIX (PAaKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIE CTauM aHTpomoreHe3a. PaHHHME dYenoBeKOOOpa3HbIC
00e3bsiHBI  (MPOKOHCYJIBI) W paHHUE TOHTHABI — OOIIHE TPEIKH

YeJI0BEKOOOPA3HbIX 00€3bsIH W JIOJEH. ABCTPAJIONUTEKH — JIBYHOTHE
MpEeIKU JIIoAen. YenoBek yMelblid, IEpBbIe U3TOTOBJIEHUS OPYAUN TPY/a.
YenoBek MpsSMOXOASIINI U TIEPBBIA BBIXO/T JIFOJICH 3a mpeaensl AQpUKy.
UYenoBek reiaensOeprckuii.  — oOmMHA  OpeAoK HeaHJAepPTalIbCKOIO
YEeJIOBEKa M YEJIOBEKa pa3yMHOro. YUenoBeKk HEaHIEpPTAIbCKAM KaK BH]
JOEH XOJOAHOrO KiauMara. YemoBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mIpejaeiamMu AQpUku.
[TameoreneTnka u najJIeOreHOMHMKA.



DOBOJdIOLMSA COBPEMEHHOrO uYesnoBeka. EcrecTBeHHBIH 0TOOp B
MOMYJISIIUSAX 4YesloBeka. MyTallMOHHBIA Mpolecc W HOJUMOPhU3M.
[lonynsunoHHBIE BOJHBI, Jpeid TeHoB, Murpamus u <«Pdekr
OCHOBATEJS» B ONYJIALUAX COBPEMEHHOI'O YEJIOBEKA.

UYenoseueckue pacel. IloHatue o pace. bosbmme  pachl:
eBporeonHas (eBpasuiickas), aBCTpajo-HEerpouiHas (SKBATOpHUAIbHAs),
MOHTOJIOUJHas (a3uaTCKO-aMepHUKaHCcKas). Bpems u myTu pacceiieHus
yenoBeka 1Mo IaHere. EnauHCTBO  yenoBedeckux pac.  Hayunas
HECOCTOATENBHOCTh pacu3ma. [Ipucrnoco0IeHHOCTh YeI0BeKa K Pa3HbIM
yCIIOBUSIM OKpyXKarolei cpenbl. BnusHue reorpaduyueckoil cpeabl U
npeiida reHoB Ha MOPQOJIOTHIO U PUHUOJIOTHIO YeJIOBEKa.

MexaucuMIuIMHapHble METo/Ibl B (hu3nyeckoi (OMOIOTHYECKOM )
AHTPOIIOJIOTHH. OBOJIOLMOHHAS AHTPOMOJIOTHS M NaJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMyJdlui. buoconuanbHble HMCCIEAOBAHUS TMPUPOIbI
yesioBeka. VccnenoBanue KOABOMIOIUU OMOJIOTHMYECKOTO U COLMAIBHOTO
B YEJIOBEKE.

JdemoHcTpanumn

IMoprpersr: Y. [Hdapsun, JI. Jluxu, . . Porunckwmii, M. M.
I'epacumos.

Tabmumpl U cxeMbl: «MeToabl aHTPOMOJIOTHNY, «['0JIOBHOW MO3T
yeyoBekay, «YemoBekooOpa3Hbie 00e3biHbl», «CKeneT uYelnoBeka u
CKEJIET IIMMIIaH3e», «PyIuMEHTBI M aTaBU3MbD», «JIBHMXKyIIHWE CHIIbI
aHTPOIIOreHe3a», « IBOJIOLUOHHOE APEBO YEIOBEKA», «ABCTPAIOIHUTEKY,
«HenoBek yMmenbli», «YeloBeK MNPAMOXOASAINN», «JleHUCOBCKUU
yenoBek» «Heannepraneub», «KpomanboHUb», «lIpenku dvemnoBekay,
«JTallbl HBOJIIOLIMM YeJI0OBEeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISIKU OKaMEHEJIOCTEN, IPEAMETOB
MaTepuajJbHOM  KyJIbTYpbl  MPEOKOB  YEJIOBEKa,  PENpONyKIHH
(dboTorpadun) kapTuH ¢ MUPOIOTHICCKUMHU U OUOJICHCKUMU CIOKETaMHU
IPOUCXOXKIEHUS YeoBeka, pororpadun HaX0JA0K UCKOMAEMbIX OCTATKOB
YeJlOBEeKa, CKEJEeT 4YeJoBeKa, MOJEJIb ueperna 4elioBeKa M 4Yepena
IMMIIaH3€, MOJEIb KIUCTH YEJIOBEKAa M KUCTH LIMMIIaH3€, MOJIENIU TOpca
PEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3ydyeHue o0cOOEHHOCTEH CTpOeHUS
CKEJIETa YEJIOBEKA, CBA3AaHHBIX C IPSIMOXO0XKIECHUEM.

IIpakTuyeckass padora «V3yyeHHe SKOIOTMUECKUX aJanTaliuid
YEJI0BEKay.

Tema 6. Jko0rusi — HayKa 0 B3aUMOOTHOLIEHUAX OPTraHM3MOB
U HAJOPTraHU3MEHHBIX CUCTEM C OKpY:KaKoIei cpeaoi

3apoxaeHue U pa3BuTue 3kosoruu B Tpyaax A. ['ymbonpara, K. @.
Pynse, H. A. CeBepuoBa, O. I'ekkens, A. Tencau, B. H. Cykauésa.
Paznensl u 3agaun sxonoruu. CBsi3b HKOJIOTUH C IPYTUMHU HAyKaMH.

Meroasl skonoruu. IloneBble HaOMIOAEHMS. ODKCHEPUMEHTHI B
AKOJIOTUM: TPUPOJHBIE U JabopaTopHbie. MoJIeNMpOBaHUE B 3KOJIOTHU.
MOHUTOPHUHT OKpYXXAIOIIEW Cpeabl: JIOKaJbHbIM, PETHOHAIBHBIA U
rJ100aIbHBIN.

3HaueHUE SKOJIOTUYECKUX 3HAHUM JISI YEeJIOBEKa. DKOJIOTHYECKOE
MHPOBO33pEHME KAK OCHOBAa CBA3€H YEJIOBEYECTBA C MNPUPOIOM.
@OpMUPOBAHUE  DKOJIOTUYECKOM  KYJIBTYpbl MU 3KOJOTHMYECKOU
IPAMOTHOCTU HACEJICHHUSI.

JdemoHcTpanumn



[Hoptpersr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, O.
I'ekkens, A. Tencau, B. H. Cykaués.

Tabmuipl u cxembl: «Paznensl skomorum», «MeToabl SKOJOTHN,
«CxemMa MOHUTOPHUHTA OKPYKAIOIIEH CpeabD».

JlaboparopHass padora «/3yueHne METOJOB HKOJOTMYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranu3msl U cpeia O0UTAHUS

Okonornyeckre (HakTopbl W 3aKOHOMEPHOCTU HX JICUCTBUSI.
Knaccuduxanus DKOJIOTHYECKUX (bakTopoB: abMoTHYECKHUE,
Ouotnueckue, aHTpororeHHele. OOIMEe 3aKOHOMEPHOCTH JCHCTBUS
skojoruueckux ¢akropoB. IlpaBuno muaumyma (K. Hlmpenrens, lO.
JIn6ux). TonepaHTHOCTh. IBPUOUOHTHBIEC U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (¢daxktopel. CBeT Kak 3KOJOTMYECKHM (dakTop.
JleficTBHe pa3HBIX YYAaCTKOB COJIHEUHOI'O CIIEKTpa Ha OpPraHU3MBI.
DKOJIOTMYECKUE TPYIITIBI PACTEHUM U )KUBOTHBIX IO OTHOIICHUIO K CBETY.
CurnanbHas poJib cBeTa. POTONEPUOAU3M.

Temnepatypa kak 3kojorudeckuit gakrop. JeiicTBue TemmnepaTypbl
Ha opraHu3mbl. [lOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OpPTaHWU3MBI.
OBpUTEPMHBIC U CTCHOTEPMHBIC OPTaHU3MBI.

BnaxHocth kak akonorumueckuid  Qakrop. Ilpucnocobnenus
pacTeHui K TojAep>kaHuio BogHoro Oananca. Knaccudukanms pacrenuit
0 OTHONIEHUIO K Boje. [lpucmocoOsieHusi >XKMBOTHBIX K H3MEHEHUIO
BOJHOTO PEXHUMA.

Cpensl oOuWTaHHS OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3YIIIHAS,
NOYBEHHAsl, TIyOMHHAS TTOIMOYBEHHAsA, BHyTpUOpraHu3MeHHas. Ou3nko-
XUMHUYECKUE OCOOEHHOCTH cpen oOuTaHus OpTraHU3MOB.
[IpucnocoOnenust OpraHu3MoB K KU3HU B Pa3HBIX Cpeax.

buonornyeckue putmbl. BHemHWEe W BHYTPEHHHUE PHUTMBIL.
CyTouHble M TOAUWYHBIE PUTMBL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K
CE30HHBIM U3MEHEHHUSAM YCIOBHM KU3HU.

Kusnennsie popmbl opranu3mMoB. [loHaTHE 0 KHM3HEHHOU (opme.
XKuznennole (GOpMbI pacTeHHl: JEpeBbs, KyCTAPHUKH, KYCTapHHYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THUJIPOOUOHTHI, TEOOUOHTHI, a’pPOOMOHTHL. (OCOOEHHOCTH
CTpOCHHS U 00pasa KU3HH.

buornueckune ¢akropel. Buabl OHOTHYECKMX B3aUMOJICHCTBUM:
KOHKYPEHIUS, XUIHUYECTBO, cUMOM03 W ero ¢opmel. [lapazutuswm,
Koomnepauus, MYyTYyaJIl3M, KOMMEHCAJIU3M (KBapTHUPAHTCTBO,
HaxJeOHn4yecTBO). Herpoduueckue B3ammonelcTBus (TOMHUYECKHE,
dopuueckue, dadbpuueckue). 3HaUeHHE OMOTHYECKUX B3aMMOJICHCTBUM
JUISE  CYIIECTBOBAaHWS OPTaHMU3MOB B cpene ooOutanus. [lpunHnmm
KOHKYPEHTHOT'O UCKIIFOUECHUSI.

JdemoHcTpanumn

Tabmuuet u  cxembl: «Oxomoruueckue ¢GakTops», «CBETOBOU
CHEKTP», «IKOJOTUUECKUE TPYNIbl dKUBOTHBIX 10 OTHOUIEHUIO K CBETY,
«TemnokpoBHbIE ~ KUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIEY,
«Duznonornyeckue  ajganTaluu  KUBOTHBIX», «Cpenpl  oOuTaHUs
opraHu3mMoB», «buonorndueckue put™Mbl», <«OKu3HeHHBIE  (OPMBI
pacteHuity, «KusHeHHble  (QOPMBI  KHBOTHBIX»,  «IJKOCHUCTEMA
IIUPOKOJIUCTBEHHOTO Jieca», «IJKOCHUCTEeMa XBOMHOro jeca», «llernwm



nuTaHus»,  «XumHuyectBo»,  «llapazutusm»,  «KoHKypeHIUsN»,
«Cum6mno3y, «KoMMeHCcaIn3M».

O6opynoBanue: repoapuu pacTeHui u KUBOTHBIX,
MPUCHOCOOJIEHHBIX K BIUSHUIO PA3JIMYHBIX 3KOJOTHYECKUX (PAKTOPOB,
repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUIH,
CBETOJIIOOMBBIC, TEHENIOOMBBIE W  TEHEBBIHOCIMBBIE  KOMHATHBIE
pacTeHusi, repOapuu U KOJUJIEKIIMU TEIUIOJIOOUBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PACTeHMI, dYyyena MTUL W 3Bepei, repOapuu
pacTeHuil, OTHOCSIMXCA K rurpoduram, kcepoduram, me3zodputam,
KOMHATHbIE€ pAacT€HUs JIAaHHBIX TPYII, KOJUIEKUUU KUBOTHBIX,
oOWTaIOIIMX B pa3HbIX cpefax, repOapuu M KOJUIEKUMHU pacTeHUH U
KUBOTHBIX, OO0JaJaIOMIMX YepTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBHM >KWM3HHM, repObapuyd W KOJUJIEKIIMU PACTeHU u
KUBOTHBIX PpA3JIMYHBIX JKMU3HEHHBIX (HOPM, KOJUIEKUIMU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJECHCTBUSAX.

JlaGoparopuas padora «BpIsiBneHUE PUCTIOCOOICHUIMA
OpPraHU3MOB K BIIUSIHUIO CBETA.
JlaGopaTopHasi padora «BrbIsiBIeHUE PUCTIOCOOJICHUIA

OpPraHU3MOB K BIIUSTHUIO TEMIIEPATYPHI».

JlabopaTopHasi pa6oTa «AHaTOMHYECKHE OCOOCHHOCTH PACTCHUIA
U3 Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM I

DKOJIOTUYECKHE XapaKTepUCTHKW Tmonmyasiuu. [lomymnsuus kak
Oouonornyeckas cucreMa. Poiib HEOAHOPOIHOCTH cCpefbl, (HU3MUECKUX
OappepoB U OCOOCHHOCTEH OWOJOTHMM BHUIOB B (HOPMUPOBAHHUH
IPOCTPAHCTBEHHOM CTPYKTYypbl mnonyisuuid. OCHOBHBIE MOKa3aTeNH
NOMYJIALMHU: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHASI U TI0JIOBAst CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIHSI.

DKkosioruyeckasi CTpykTypa mnomyiasuud. OIeHKa YHCIEHHOCTH
nonyjanuu. JnHamuka nomyisAmuA W €€ perynsuusa. buothueckui
NOTEHIMANA MOomyJsauuu. MoJaenupoBaHue JUHAMHUKA —TONMYJIALUU.
KpuBeie pocta uyuciaeHHoctd mnomyisuuu. KpuBbele BbDKHBaHUS.
Perynsuust 94iCIIEHHOCTH MOMYJALMA: POJIb (PAKTOPOB, 3aBUCAIINX U HE
3aBUCAIINX OT IUIOTHOCTH. DKOJIOTUYECKHE CTpaTeruud BUAOB (r- m K-
CTpaTerun).

[louate 00 DKOJOTrMYECKOWl HUIIE Buaa. MecToOOUTaHHUE.
Muoromepnass Mojmenb 3kosornyeckod Humm Jx.M. XatumHcona.
Pazmepsr skonornueckor Humu. [loTeHnumanbHas © peann3OBaHHaA
HULIY.

Bun kak cucrema nonynsuuid. Apeansl BUIOB. Buabl m o ux
KU3HEHHBIE CTPATETUH. JKOJIOTUUECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH  MOBEAEHUA W MUTpaluid  >KUBOTHBIX.
buonornueckre UHBa3UM 4yKEPOJIHBIX BUJIOB.

JdemoncTpanumn

[Toptpert: Jx. Y. XaTunHCOH.

Tabmuuet ® cxeMbl:  «OKOJIOTHYECKHE  XapPaKTEPUCTHKU
MOITYJISILIUN Y, «IIpocTpancTBeHHas CTPYKTYypa MO YIS,
«Bo3pactHple  mupamuael  nonynanuu»,  «CKOpOCTh  3acelieHUs
MOBEPXHOCTH  3€MJIM  pPa3IMYHBIMU  OpraHusmamm»,  «Moaenb

skosiorndyeckor Humu Jx. M. XaTynHCcoHay.
OOGopynoBaHue: repdbapuu pacTeHHH, KOJIEKIIUN )KUBOTHBIX.



JlabopaTopuas pabora «llpucrnocobiieHuss ceMsiH pacTeHUU K
PacCeNICHHION.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buonenoz u ero crpykrypa. Csszu
MEXIy OpraHu3MaMH B OMOLIEHO3E.

OkocuctemMa Kak oOTKpbeiTas cucrema (A. k. Tencun).
OyHKIHUOHAJIbHBIE OJOKHM OpPraHu3MOB B OKOCHCTEME: MPOIYIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckre ypoBHU. Tpoduueckue 1enu u
cetu. Abuotnueckue 0J0ku dKocucTeM. [I0UBBI M WIIBI B DKOCHUCTEMAX.
KpyroBopot BelecTB U MOTOK YHEPTUH B IKOCHUCTEME.

OcHOBHBIEC TIOKa3aTenu »HKOCUCTeMBbl. buomacca u NpoOayKIuS.
DKOJIOTMYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Hunamuka  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.
Onykmyayuu. HanpaBiaeHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHble M BTOPUYHBIE CYKIIECCMM M UX MPUYUHBI.
AHTpOTIOTEHHBIE BO3IEHCTBUS Ha CyKieccuu. KimMakcHoe cooOI1ecTBo.
buopa3znooOpa3zue W TOJHOTAa KPYroBOpOoTa BEIIECTB — OCHOBA
YCTOMYUBOCTHU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKocucmemsvl 03€p U peK. DKocucmembl
Mopell U 0KeaHo8. IKocucmemvl MyHOP, Jleco8, Cmeneu, nyCmbitb.

AHTpPOIIOT€HHBIE  DKOCHUCTEMBI.  ATPO3KOCHCTEMA. ATPOIEHO3.
Paznuumst Mex 1y aHTpOIIOT€HHBIMU U IPUPOHBIMHA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE  KOMIIOHEHTHI ~ YPOOIKOCHCTEM.
loponckas ¢dnopa u Qayna. CuHaHTpomuzanus TOPOJCKON (ayHBI.
buonorndyeckoe MW  XO3SMCTBEHHOE 3HAYEHUE ArpOdKOCHCTEM U
ypOOIKOCHUCTEM.

3aKoHOMEpHOCTH (OPMHUPOBAHUSA OCHOBHBIX  B3aUMOJIEHCTBUIA
OpraHu3MOB B DJKocucTeMax. Poib kackaonoeo sghgexma u 6udos-
a0upuxamopos (knrouesvix 6ud08) 8 @OYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »HEpruM M BEIIECTB MEXKIY CMEXKHBIMU HSKOCHCTEMaMHU.
YCTOWYMBOCTG OPraHU3MOB, NONYJISLMM M OSKOCUCTEM B YCIOBHUSIX
€CTECTBECHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmel  6030elicmeuss  3a2psA3HeHUll  pPA3HbIX  MUN08 Ha
CcyOOP2aHU3MEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbL JKOJOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
go30eticmeusi.  MeTONOJOTUST ~ MOHHUTOPMHTAa  €CTECTBEHHBIX  H
AHTPOIIOTE€HHBIX YKOCUCTEM.

JdemoHcTpanuun

[optper: A. JIx. Tencnu.

Tabmuuet u  cxembl: «CTpykTypa OwuoreHo3a», «IKocucTeMa
IIMPOKOJIIUCTBEHHOTO  Jeca»,  «JKOCHUCTEMa  XBOMHOro  Jiecay,
«DyHKIIMOHATIBHBIE TPYIIIBI OPraHU3MOB B 3KOocucTeMe», «KpyroBopot
BEILIECTB B 3KocucTeMmey», «llenn nmutanus (macTOWIIHAs, IETPUTHA)Y,
«JKoJoruueckas mnupamMuga 4YHucel», «IKOJOrMveckas MupaMuia
ouomMacce», «DJKoIoTMYecKash mupamuaa odHeprum», «OOpa3zoBaHUe
6onoray, «llepBuuHas cykmeccus», «BoccTaHoBieHHE Jeca TMOCHe
noxapa», «KocucteMa o3epar», «ArporeHos», «KpyroBopor BeliecTB u
MOTOK PHEPTHU B arpoleHosey, «[Ipumepsr ypOoskocuctem.

OOGopynoBanue: rTepOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX,
yyuyena MTUII W 3Bepei, repOdapuu KyJIbTYpHBIX U JUKOPACTYIIUX
pacTeHuid, aKkBapuyM Kak MOJIEIb SKOCUCTEMBI.



IIpakTuyeckas pabora «3yuenue 151 OIIMCAHUE
ypOOIKOCUCTEMBIY.

JlabopaTtopnas pabGora «M3yueHue paszHoOOpa3zus MEJNKHUX
MOYBEHHBIX WICHUCTOHOTUX B Pa3HbBIX IKOCHUCTEMAX).

IKCKypeHusi «IKCKypcusi B TUIMYHBIA OuoreorneHo3 (B ayOpay,
Oepe3HsK, €JIbHUK, Ha CYXOJOJbHBIA WJIM NOWMEHHBIM JyT, 03€po,
00J10TO)».

JKCKypcusi «ODKCKYpCUs B arpo’KocuctemMy (Ha TMoje WId B
TEIIMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmennaneraprnas o6on0yka 3emMild, TJ€ CYIIECTBYET
WIM CylIeCTBOBaJIa KW3Hb. Pa3BuTHe mpeacTaBieHuid o Ouocdepe B
Tpynax J. 3iocca. Yuenue B. U. Bepuanckoro o Ouochepe. O6mactu
ounocdeps! u e€ cocras. JKupoe BeuiecTBo OUochepsl U ero QyHKIUH.

3aKOHOMEpPHOCTH  cyulecTBOBaHUA  Ouocdeprl. OcobeHHOCTH
o6uocdepsl Kak ri0d6albHON 3KOocHCTEMBbI. /[MHaMHUyeckoe paBHOBECHE B
ouocepe. KpyroBopoTbl BemecTB U OHOTCOXUMHUYECKHUE  ITHKIIBI
(yrnepona, a3ora). PuTMu4HOCTS BJIeHUI B Onocdepe.

3oHanbHOCTh Ouochepsl. I[lonsitTue o OGuome. OCHOBHBIE OHUOMBI
CyIIH: TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, MYCThIHU, TPOMUYECKHE Jieca, BBICOKOTOphs. Kimmar,
pPacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktrypa W (QYHKIUS >KUBBIX CHCTEM, OIICHKAa WX PECypcHOTO
noTeHIMana u 6nochepHbIX QyHKIIUM.

JdeMoHCcTpanuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabnmuuer u cxembl: «l'eochepsr 3emin», «KpyroBopor aszora B
npupoae», «Kpyrosopor yriepoga B npupone», «Kpyrosopor
KHCIIOpoJia B mpupoae», «KpyroBopoT Boabl B mpupojae», «OCHOBHBIE
ouombl cymmy, «Knumatudeckue mosica 3emim», «TyHnapay, «Tairay,
«Cmemannbiid nec», «IlIupokonucTBeHHBIN Jecy, «Ctenby, «CaBaHHAY,
«Ilycteiasy, « Tponmnyeckuit gecy.

O6GopynoBanue: repbapun pacTeHUN pa3HBIX OMOMOB, KOJUICKITUU
KUBOTHBIX.

Tema 11. YestoBek u oKkpy:kaioinas cpeaa

DKOJIOTMYECKHE KPU3UCHl U HUX NpUYUHBL. Bo3gelcTBue dyenoBeka
Ha Owuocdepy. 3arps3HeHUE BO3AYIIHOM cpenapl. OxpaHa Bo3AyXa.
3arpsizHeHrue BOJHOM cpeanl. OxpaHa BOJHBIX pecypcoB. PaszpyiieHue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue KiMMara.

AHTPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIM U )KUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MNPUHIIUIIBI
oxpansl Tpupoabl. Kpacueie kHurn. Oco00 oxpaHsemble MPUPOIHBIC
tepputopuu (OOIIT). botanuueckue caabl U 300JI0TMYECKHUE TTAPKH.

OCHOBHbIE TMPUHIMIBI YCTOMYHUBOTO Pa3BUTUSA YEJIIOBEUECTBA M
npuponbl. PanuoHanbHOE  MPUPOAOINOIB30BAHUE U COXpAHEHUE
OMOJIOTMYECKOTO  pa3HooOpasus 3emun. OOmme 3aKOHOMEPHOCTH
TJIOOQTBHBIX JKOJOTUYECKUX KpU3UcoB. OCOOCHHOCTH COBPEMEHHOTO
KpU3HUCa U €r0 BEPOSITHBIEC MOCTIECTBHUSI.

Pa3Butrie METOAOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTE€HHBIX
IIPOLIECCOB. Cucmemnuie uccne008amnusl nepexooa K
pecypcocbepezaiowetl u KOHKYPEHMOCNOCOOHO oHep2emuxe.



Buonoeuueckoe  paznoobpasue u  buopecypcvl.  Hayuonanvnoie
uHgopmayuorHvle cucmemvl, obecnevusarowue 00CmMyn K uHgopmayuu
nO  COCMOAHUIO  OMOENbHbIX  6U008 U  IKkocucmem.  OcHosbl

aKopeabunumayuu aKocucmem u cnoco6oe O0pbOLI c
buonoepescoenusmuU. PekoHcmpyKyusi MOPCKUX U HA3EMHbIX IKOCUCEM.
JdemoHcTpanumn

Tabmuupl U cxembl: «3arps3HeHue arMmoc@epb», «3arpsa3HeHue
ruapocdeps», «3arps3HeHre nouBby, «llapaukoBeiil 3pdex», «Ocodbo
OXpaHsEMbIE IPUPOIAHBIE TEPPUTOPUN», «MOJEIN yIPABISIEMOIO MUPA.

O6GopynoBanue: (Gororpaduu OXpaHAEMBIX PACTCHUNH U IKUBOTHBIX
Kpacnoii kaurn Poccuiickoii ®eneparuu, KpacHONH KHWTM peruvoHa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'MM HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHucss  OporpamMM  cpeaHero  oOimero  oOpa3oBaHMS:
JTUYHOCTHBIC, METANIPEAMETHBIE U TIPEAMETHBIE.

B cTpykType NTUYHOCTHBIX pE3yJbTaTOB OCBOECHUS MPOTPAMMBI IO
OMOJIOTMM  BBIJICJICHBI  CJEAYIOUIME  COCTABJISIONINE:  OCO3HAHHE
00y4JaromUMHCST POCCUUCKON IPaKIaHCKON UJACHTUYHOCTH — FTOTOBHOCTHU
K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOTMPEACIICHUIO, HaAIudue
momugayuu K OOY4YEHUIO OWOJIOTUM, YeleHanpasieHHoe pazeumue
BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpPagulUid  pa3BUTUS  OMOJIOTMYECKOTO  3HAHMS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHLCS B CBOCH
NEATeIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU
CUCTeME OHOJIOTHYECKOT0 O0O0pa3oBaHWSs, HaIuuue NnpasoCO3HAHUSA
9KOJIOTUYECKON KYJBTYPBI, CHOCOOHOCMU CmMagumv 1TEIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHMSI MPOTPaMMBI IO OUOJIOTHUU
JIOCTUTAIOTCS B €JIMHCTBE Y4EOHOW M BOCIUTATEIIBHOU JEATEIBHOCTH B
COOTBETCTBUHM C TPAJULHMOHHBIMU POCCHUMUCKUMH COLHOKYJIBTYPHBIMU,
UCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B
oOlIecTBe TMpaBWIaMM M HOPMaMU TIIOBEJEHUS U  CIIOCOOCTBYIOT
npoleccaM CaMOIIO3HaHUs, CAaMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3WLHU JIMYHOCTH, NATPUOTU3MA U YBAKEHUS K 3aKOHY U
PaBONOPSIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJIEHUIO, B3aWUMHOTO
yBOKECHHS, OCEPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HACIEIUI0 H
TpaJIuIysIM MHOTOHAIlMOHAIBbHOTO Haponaa Poccuiickon @enepanuu,
IPUPOJIE U OKPYKAIOLIEH cpefie.

JIndHOCTHBIE  pe3ynabTaThl  OCBOGHHUA  y4yeOHOro  TpeaMera
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTh W  CIOCOOHOCTH
o0ydJaromuxcss PYKOBOJCTBOBATHCS  CPOPMHPOBAHHOW  BHYTPEHHEH
MO3ULHNEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX
BHYTPEHHHX YO€XKICHHI, COOTBETCTBYIOIMIMUX TPAJAUIIMOHHBIM IIEHHOCTSAM
poccuiickoro oOIlecTBa, pPACIIMPEHUE MKUZHEHHOTO ONbITA M OMbITa
NEATEIbHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAalpaBICHUUN
BOCIIUTATENIbHOW JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOYyYaromerocs Kak
AKTUBHOTO W OTBETCTBEHHOTO WJIEHAa POCCHUICKOTO 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX IpaB U OOSI3aHHOCTEH,
YBa)KEHHE 3aKOHA U TIPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIpU
CO3JJaHUHU YYEOHBIX IMPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX
3a/1a4, BBIMOJIHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD OMNPEESATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €E;



yMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJECUCTBUS JIOAEH C pa3sHbIMH YOESXKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU ¥ COLUAIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOILECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATENbHBIX U HCCIEAOBATEIBCKUX 3aj1aY,
YBXXUTEILHOTO OTHOIIECHUS K MHEHHUIO OIMOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKaHNUS;

TFOTOBHOCTb K TYMAaHUTaPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM Tpa)kAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHHS K CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH
nepex Ponunon, ropmoctu 3a CBOW Kpaill, CBOO PoauHy, CBOM SI3BIK U
KyJbTYpY, IPOIIJIOE U HACTOSLIEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
OpUpOabl, JOCTWXKEHMsIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OMOJIOTMM, TMOHMUMAaHUS 3HAYEHUS OWUOJIOTMU B IMO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3allluTe
OtedecTBa, OTBETCTBEHHOCTD 32 €T0 CYb0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX IEHHOCTEN pOCCUICKOI0 HApOAa;

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTUYECKOTO
NOBEJICHNUS;

CIIOCOOHOCTh OLIEHHWBATh CHUTYallMI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh Ha MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHUIO0 CEMbU
Ha OCHOBE OCO3HAHHOIO MPHUHATHUA LEHHOCTEHM CEMEMHOW >XWU3HU B
COOTBETCTBHH C TpaauLIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHPY, BKIIOYas OSCTETUKY ObITa,
HAy4YHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOILIECTBEHHBIX
OTHOIICHUH;

IIOHMMaHUE 3MOLHUOHAIBHOTO BO3JECUCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXXCHUIO B Pa3HbIX BHJAAX HCKYCCTBa,
CTPEMJICHUE TPOSIBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHHUS, (OPMHUPOBAHHUSA KYJIbTYPbI
310POBbS M IMOLMOHAJIBHOI0 0J1ArONMOJIyYHs:

OHMMAaHHE U pean3aIus 3J0pOBOT0 U 0€30MacHOTO 00pa3a KU3HU
(3mopoBoe mUTaHUE, COOJIIOJCHUE TUTMEHUYECKUX TMpaBWI M HOPM,
cOaTaHCUPOBAHHBINA PEXXHUM 3aHATUN U OTIBIXA, peryiisipHas (pu3udeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (PU3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

IMOHUMAaHHE [IEHHOCTH MPAaBUJI UHIUBUAYAJIBbHOTO U KOJUIEKTUBHOIO
0e301acHOro MOBEACHMS B CUTYalUsAX, YTPOXKAIOIIMX 3A0POBBIO U KU3HU
JIOJIEW;



OCO3HAHUE TIOCIEACTBHA ¥ HENPUATHS BPEIHBIX MPHUBBIYCK
(ynoTtpeOaeHus ankorosis, HApPKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

Tpyoitooue;
TOTOBHOCTh K AaKTHUBHOH JCATCIBHOCTH TEXHOJOTHYECKOH U
COLIMaIbHOU HaIPaBJICHHOCTH, CITOCOOHOCTH UHUIUUPOBATH,

IJJAHUPOBATh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IE€ATEIIBHOCTD;

UHTEpEC K paziuyHbIM chepam MpoPecCUOHATBHON JNeATEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO Ha
MIPOTSHKEHUU BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

HKOJIOTMYECKH LEJIeCOO0pa3HOe OTHOIIEHHWE K MpUpOJie Kak
WUCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIEHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphl: NpUOOpEeTEeHUE
OMBITA MJIAHUPOBAHUSI TTIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCTEICTBUI
JUTS. OKPYKAKOIIEN Cpelibl;

OCO3HAHHME TJIO0ANBHOTO XapaKTepa OJKOJOTMYEeCKHUX MpodieM u
nyTeH uX pelnieHus;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MPUOOpETaeMble MpU  HM3YyYEHUU
OMOJIOTMM 3HAHUS M YMEHUS TMPU PEIICHHH MpoOJieM, CBSI3aHHBIX C
palrOHaIbHBIM MPUPOIONIOIB30BAHUEM (cobmonenue MIpaBUJl
NOBEJEHUSA B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOChEpPHI);

AKTHUBHOE HEINPUATHE ACHUCTBUM, MPUHOCIIIUX BPEA OKpPYKAIOUIEH
OpPUPOJHON  Cpelle, YMEHHE MPOTHO3UPOBATh  HEOJIArONpPHUSTHHIC
AKOJIOTUYECKUE  TOCIEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUHA U
IpeA0TBpAIATh UX;

HaJIU4YUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJIEHUS, 3KOJIOTMYECKON
KyJIbTYpbl, OIbITa JACATEIBHOCTA 3KOJOTHYECKOW HaINpaBICHHOCTH,
YMEHUS PYKOBOICTBOBATHCS UMH B IMO3HABATEIbHON, KOMMYHUKATUBHON
U COIMAIBHOM TMPAKTUKE, TOTOBHOCTHM K YYacTUIO B MPAKTUYECKOU
NEeATEbHOCTU SKOJIOTHYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTHUKH,
OCHOBaHHOI'0 Ha JHajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl Kak
CpeACTBa B3aUMOJIECHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

MMOHMMaHHE CrieNU(PUKU OMOJIOTMU KaK HAYyKH, OCO3HAHUs €€ pOJu B
dbopMHUpOBaHUM  PAIMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUA
LEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaloUEM MHpPE KaKk O €IMHCTBE
MpUPOJIbI, 4eJIOBeKa W  O0OIllecTBa, B [O3HAHUU  MPUPOJHBIX
3aKOHOMEPHOCTEH M PEIIeHWH MpoOJieM COXpaHEHUS MNPUPOIHOTO
paBHOBECHUS;

yOEKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM
UMBWIA3ALMUKA: OOECIIEUEHUsS] HOBOIO YPOBHS Pa3BUTHUS MEIUIIUHBI,
CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHUW, CHOCOOHBIX  peIIaTh



pecypcHbIe IPOOJIeMbI pa3BUTHS YEIIOBEUECTBA, MTOWCKA MyTEH BRIXOA U3
IJI00AJIBHBIX HKOJIOTMYECKUX MpoOjieM M obOecredyeHus nepexoaa K
YCTOHYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIIB30BAHUIO TPUPOIHBIX
pecypcoB 1 (POpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTDH B TIOJYYCHUH OMOJIOTHUECKUX 3HAHUH B LETSAX
MOBBIIIICHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, KaK
COCTaBHOW dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYaroIInXcs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOJTydaeMble 3HAHUS
Ui aHaIM3a W OOBSICHEHHS SIBICHHM OKPYXKAIOIIETO MHpa W
NPOUCXOAAIINX B HEM H3MEHEHHH, YMEHHE [enaTb OO0OCHOBaHHbBIE
3aKJIFOUYEHUS] Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIUXCA TaHHBIX C
IEJIBIO MOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ WCTIOJIB30BaTh  OHMOJOTHUYECKUE
3HAHUS JJIS PEIIeHUs TPOOJIeM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHWE IICHHOCTH HAyYHOW JEeATEIBHOCTH, TOTOBHOCTb
OCYIIIECTBJISATh TPOCKTHYID H  HCCIEIOBATEIbCKYIO JICATEIHHOCTH
WHIUBHUYaJILHO U B TPYIIIIC,;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYUYEHHIO HOBBIX 3HAHUH TIO
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTMHU.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yibTaThl OCBOEHUS Y4YEOHOro MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAUUMBbIE JUIsI (POPMUPOBAHUS MUPOBO33PEHUS
Oo0y4JaromuXxcs MEXKIUCIUIUTMHAPHBIE (MEXIpeIMeTHbIe) 00IIeHay HbIe
MOHSITHSI, OTPAXKAIONIUE [EJOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenurKy METO/IOB MO3HAHMSI, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, AHEpPrusi, SBIEHUE, TPOIECC, CHUCTEMa, HAay4HbIH (akKT,
NPUHIINAI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBAHHE,
HAOJIIOIeHNe, W3MEpPEHUE, JKCIEPUMEHT U JpPYTHe); YHUBEpCAIbHBIC
yueOHbIC JeNCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIE,
peryisTHBHBIE), oOecreunBaromue ¢GopMupoBaHue (YHKIIMOHATLHON
TPaMOTHOCTH U COITMAIIBHONW KOMITETEHIIUUA OOYYaroNIXCsl; CIIOCOOHOCTD
OOy4JaroImMXCsid  HCIOIb30BaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHNE 3HAHUS U YHHUBEpCAIbHBIC yueOHBIC NEHCTBUS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare m3ydeHuss OMOJIOTMM HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusa y obOyuwarorierocs OyayT copMUpOBaHbI MO3HABATEIHHBIC
YHUBEpCAIbHBIC YUCOHbBIE NEWCTBHSI, KOMMYHUKATHBHBIC YHUBEPCAIHHBIC
ydeOHbIe JACHCTBUS, PETYyIsTUBHBIE YHUBEpCAIbHBIC YUCOHBIC NEHUCTBHSI,
COBMECTHAS JICSITEIIbHOCTb.

MeranpenMeTHbIE PE3YJIbTaThl OCBOCHHS IMPOTPAMMBI  CPETHETO
o01rero 00pa3oBaHMsI TOKHBI OTPAXKATh:

OBiajleHUe YHHBEPCAJbLHBIMH Y4YeOHBIMU INO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeiCcTBHS:



CaMOCTOSITEIbHO (POPMYIMpPOBaTh U aKTyaJUu3UPOBATH MpoOJiEMYy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOCHUU 3HAHUM TPUEMBI  JIOTUYECKOTO
MbIlIJIEHUs:  (aHanM3a,  CHHTE3a, CpaBHEHUS,  KilacCU(UKALIUH,
000011IeHNs ), PaCKPBIBATh CMBIC]I OUOJIOTUYECKUX MOHITUHN (BBIACISATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIUBATE CBSI3U C IPYTUMU MOHSITHUSIMH);

OTIPENIENATh 1NN JIeSITEIIbHOCTH, 3a7aBas MmapamMeTpbl U KpUTEpUU
WX  JOCTHKEHHUS, COOTHOCHUTH  PE3yJbTaThbl  JIEATCIIBHOCTH  C
MMOCTaBJICHHBIMH 1IEJISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TIOHATHUS JIJIsi 00BsICHEHUS (DAKTOB U
SIBJICHUW KUBOU IPUPOJIBIL;

CTPOUTH JIOTUUECKHUE paCCYXKJeHUs (MHIYKTUBHBIC, NETyKTUBHBIC,
0 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOpPEYHUS B
paccMaTpUBaEMBbIX SIBJICHUSAX, (DOPMYIMPOBATH BBIBOABI U 3aKIIFOUCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIC CPEJICTBA IS MPEJICTABICHUS
CYILIECTBEHHBIX CBS3€M W OTHOILICHUM B HU3Y4a€MbIX OHOJIOTHYECKUX
00BEKTaxX, a TaKXe MPOTUBOPEUYMM pPa3HOTO POJA, BBISBICHHBIX B
pa3IUUHbIX HHGOPMAIITMOHHBIX HCTOUHHUKAX;

pa3pabaTbiBaTh IJIaH peUIeHUs NpoOiemMbl ¢ Y4ETOM aHaiu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATEIIBHOCTb, OIICHWBATh COOTBETCTBHUE
PE3YIBTATOB 1M, OIICHUBATh PUCKH TOCJICACTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHUAX pPEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBILUJICHUE TPU PEUICHUU KU3HEHHBIX
poOJIeM.

2) 0a30BbIe HCCJIeI0BaTeIbCKHE IeiicTBIA:

BJIa/JIeTh HaBbIKAMU Y4YEOHO-HUCCIEAOBATENICKOW M TPOEKTHOU
JESTENbHOCTH, HABBIKAMHM pa3pelieHus MpoosieM, CIOCOOHOCTBIO U
FOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB  PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIUYHBIX METOJIOB [TO3HAHUS;

UCIIOJIB30BATh PA3JIUYHBIE BHUABI JIESITEIBHOCTH IO IOJIYYEHUIO
HOBOT'O 3HAHMSI, €r0 UHTEPIIPETAIIUH, TPEOOPA30BAHUIO U PUMEHEHHUIO B
y4eOHBIX CHUTyallusiX, B TOM 4YHCJIE€ TIPU CO3MaHUH Y4YEOHBIX W
COIIMAJIbHBIX MTPOEKTOB;

dbopMuUpOBaT, Hay4yHBIA THUN MBIIUICHUS, BJIQJA€Th HAy4YHOU
TEPMUHOJIOTUEN, KITIOUEBBIMU MOHITUSAMU U METO/IAMU;

CTaBUTh W (GOpMyIupoBaTh  COOCTBEHHBIE  3aJayd B
o0pa30BaTeIbHON IEATEILHOCTH U KU3HEHHBIX CUTYAIUAX;

BBISIBJIATH PUUYUHHO-CJIEACTBEHHbIE CBS3U U AaKTyaJlU3UpPOBATH
3a/1a4y, BBIABUTATh TUIIOTE3y €€ PEIICHUs], HaXOJIUTh apryMEHTBHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIAECHUM, 3aJ1aBaTh apaMeTpPbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATH MOJYUYECHHBIE B XOJI€ PEIICHUS 3aJauyMl Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBHSIX;

7aBaTh OIICHKY HOBBIM CHUTYaIlWsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYLIECTBIISITh 1E€JICHANPABICHHBIM TOUCK TMEpPEeHOca CPEJCTB H
croco0OO0B JIeUCcTBUS B MPO(ECCUOHAIBHYIO CPEAY;



yMETh TEPEHOCUTh 3HAHUSI B TMO3HABATEIBHYIO U MPAKTUYECKYIO
0071aCTH KU3HEACATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJEH, MpejjlaraTb OPUTMHAIbHBIC MOJIXOJbl U
pelieHus, CTaBUTh MPOOJIEMBI U 3aJ1auH, JIOMYCKAIOIINE aIbTEPHATUBHbIE
pelieHus.

3) pabora ¢ nunpopmaumeii:

OPUEHTHPOBATHLCS B PAa3TUYHBIX UCTOUYHHMKAX HMHPOpMAIUU (TEKCTe
y4e0HOro mocoOus, HAy4YHO-TIONMYJSAPHON JUTepaTrype, OMOIOTHYECKUX
CIOBapsiX W CHOpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B
WNutepuere), aHanm3upoBaTh MHPOPMAIUIO Pa3IUYHBIX BUAOB U (HOpM
NpeACTaBICHUs, KPUTUYECKH OLEHHBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTHUBOPEUYUBOCTH;

dbopMynUpoOBaTh 3ampPOChl U MPUMEHSITh PA3IUYHBIE METOJBI TPHU
NOoMCKE M OTOOpe OMOoNOormvyecKkoil HHQPoOpMaluud, HEOOXOIUMOH s
BBITIOJIHEHUST YUEOHBIX 3a]1a4;

npuoOperarth OTIBIT WCIIOIB30BaHUS nH(OpPMaIIMOHHO-
KOMMYHHMKATUBHBIX  TEXHOJIOTUM,  COBEPIICHCTBOBATH  KYJIBTYPY
AKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTUMAJbHYIO (DOpMy MpeacTaBIICHUS
Oouosiorndeckoit uapopmaiuu (cxeMbl, rpaduKy, TUarpaMMbl, TaOJIHUIIHI,
PUCYHKH U IPYTOEC);

UCIIOJIH30BaTh HAyYHBIA S3bIK B KAYECTBE CPEACTBA IpH paboTte ¢
Oounonornyeckoil nHMopMaImeil: TpUMEHITh XUMUYecKue, pundeckue u
MaTEeMaTUYeCKUe 3HAKM M  CHUMBOJBI, (Qopmynbl, abOpeBHATypy,
HOMEHKJIATypy,  HCIIOJIb30BaTh M MpeoOpa3oBbIBaTH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJa/IeTh HAaBBIKAMHU pACIIO3HABAaHUS U 3alUTHl HMHPOpPMAIINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBnajgenne YHHBepPCAIbHBIMU KOMMYHHKATHBHBIMU
AEeUCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKallUd BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOTE€ WJIM JUCKYCCHHM IO CYIIECTBY O0OCYXKIaeMou
TeMbl ~ (YMEHHE 3a/JaBaThb  BOMNPOCHI,  BBICKA3bIBATh  CYKICHHUS
OTHOCUTEIBHO  BBITIOJIHEHUS  TpeJiaraéMoll  3aJadyd, y4UThIBATh
WHTEPECHI U COTIIACOBAHHOCTD MO3UIIMNA JPYTUX YUYACTHUKOB JUAIOTA WA
JTUCKYCCHH );

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBA OOIIEHUs, MOHUMAThH
3HAQYEHUE  COLMAIbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(MOJIUKTHBIX CHUTyalluid, YMETh CMsr4aTh KOHQIMKTHI M BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOIICHHUS W B3aMMOJICHCTBUSA,
MOHUMATh HAMEPEHHWS JAPYTuX JIOACH, TPOSABIATH YBaKUTEIHHOE
OTHOIICHHE K COOECETHUKY M B KOPPEKTHOU (opme (HOopMyITHUpOBaTh
CBOM BO3PaKECHUS;

pPa3BEPHYTO H JIOTMYHO W3JIaraTb CBOK TOYKY 3pEHUS C
HCIIOJIb30BaHUEM S3bIKOBBIX CPE/ICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHMUMAaTh W  WCIOJB30BaTh TNPEHMYIECTBA KOMAHJAHOW W
WHJMBHUAYabHOW palOOThl MPU PEIICHUH OUOJIOTUYECKOW MpOoOJIeMBbl,



00OCHOBBIBaTb ~ HEOOXOAMMOCTb NPUMEHEHMS] TPYHIOBBIX  (opMm
B3aMMOJICUCTBYSI IPU PEIICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBUH C y4ETOM
OOLIMX UHTEPECOB M BO3MOYKHOCTEN Ka)KJI0T0 WIEHA KOJIEKTHBA,;

OPUHUMATh LEIH COBMECTHOW NESITEbHOCTH, OpraHU30BbIBAaTh U
KOOPJIMHUPOBATh JAEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUM, paclpelessiTb poad € YYETOM MHEHMH YYaCTHUKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa W KaXJIOr0 YYaCTHHKA
KOMaH/Ibl B OO pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBbI€ IPOEKTHI, OLIEHUBATH WU C MO3UIIMU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh ~ MO3UTUBHOE  CTPATErMYEeCKOEe  TIOBEJICHHE B
Pa3IUYHBIX CUTYALUsX, MPOSIBISATH TBOPYECTBO U BOOOpa)keHHE, OBITH
UHUIMATUBHBIM.

Ogy1aileHNe YHMBEPCAJTBHBIMH PeryJsTUBHBIMHU AeiiCTBUSIMMU:

1) camoopranusanmus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI BBISIBICHUS TIPOOJIEM U
UX PEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYaIUIX;

BbIOMpAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHUM LEJeBble W
CMBICJIOBbIE YCTAHOBKHM B CBOUX JICCTBUSAX M MOCTYINKAX MO OTHOIICHUIO
K KUBOI MPUPOJIE, CBOEMY 37]0POBBIO U 3J0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSATEIIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh M (DOPMYITUPOBATH COOCTBEHHBIE 33]]aUH B
o0pa3oBaTeIbHON NEATETbHOCTH U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEIILHO COCTaBIIATH IUIAH PELIEHUs] MPOOJIEMBbl ¢ YUETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiMpATh paMKH y4eOHOro TMpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

JenaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTHpPOBAaTh €ro, Oparth
OTBETCTBEHHOCTH 32 PEILIECHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh  (DOPMUPOBAHMIO M TPOSBICHUIO  IHPOKOU
SPYAUIIMU B PaA3HBIX OOJACTSIX 3HAHUM, MOCTOSHHO IOBBIMIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B
NEeSATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJIETh HAaBBIKAMU I[O3HABATEJIbHON pedIeKCHU KaK OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHH, HCIOJIb30BAaTh MPUEMBI PEQIIEKCUM ISl OLEHKU CUTYallWH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PELICHUS 10
UX CHH)KEHHUIO;

OpUHMMAaTh MOTHUBBI M apryMEHTBl JIpyTUX [pU  aHAJIHU3€
PE3YJIBTATOB JIEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATh Ce0sl, IOHUMasi CBOM HETOCTATKU U JIOCTOMHCTBA;

INPUHUMATh MOTHBBI W apryMEHTbl JAPYTMX @pU aHalu3e
PE3YJIbTATOB JIEATEIBHOCTH;



MPU3HABATH CBOE MPABO U MPaBO APYIHMX HA OIIMOKHU;
pa3BUBaTh CIIOCOOHOCTh MOHHMMATh MHUP C TO3ULUUU JIPYroro
4eJI0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenqmeTHble  pe3yabTaThl OCBOEHHUS  COJEpXKaHUS  y4ueOHOro
npeamera «buonorus» Ha yriyoJI€HHOM YpOBHE OPHUEHTUPOBAaHBI Ha
obecrnieuenue npoduiabHOro oOydeHUs oOywarommxcss Ouosioruu. OHH
BKJIIOYAIOT: crielupuyeckue s OMOJOTUM HAay4HbIC 3HAHUS, YMEHUS U
crocoObl JIEUCTBUI MO OCBOCHUIO, MHTEPIIPETAIMU U TPEoOpa30BaHUIO
3HaHUM, BUJBI JACSATEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHMM M HX
NPUMEHECHUIO B PA3UYHBIX yU4EOHBIX, a TAKXE B PEAJIbHBIX KU3HEHHBIX
cutyarusx. [lpenMeTHbie pe3ynbTaThl MPENCTABICHBI 1O  TrojJam
U3YUYECHUS.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHSI  y4eOHOro  mpeaMera
«buonorus» B 10 knacce nOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE M POJIM OHMOJIOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (DOPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B TIO3HAHUU 3aKOHOB TIPUPOJBI M PEIICHHH MpoOIemM
pallMOHAJILHOTO  MPUPOJOTIONB30BAHUS, O BKIAJIE POCCHUUCKUX U
3apyOeKHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHWH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue OWOJIOTMUYECKUE TEPMUHBI W TOHATHS (KU3Hb,
KJIETKa,  OpraHuM3M,  MeTaboJau3M, TOMEOCTa3,  CaMOpEeryJsus,
CaMOBOCIIPOM3BEAECHUE, HACIEICTBEHHOCTh, W3MEHUHMBOCTb, PpOCT U
pasButHe), 6uonorndeckue Teopuu (kierouHas teopus T. [lIBanna, M.
[Ineninena, P. BupxoBa, XpoMOCOMHasi TEOpPUS HACIEICTBEHHOCTH 1.
Moprana), yuenuss (H. . BaBumoBa — o 1eHTpax MHOroodbpasus u
IPOUCXOXKIEHUSI KYJIBTYPHBIX pacTeHUM), 3aKOHBI (eauHOO0Opa3us
NOTOMKOB TI€PBOrO  MOKOJEHHUSA, pPACUICIUIEHUs, YUCTOThl TaMET,
He3aBUCHUMOro HacienoBanus ['. MeHnens, TOMOJOTHYECKUX PSAOB B
HaclieACTBEHHOM wu3MeHuuBoctd H. WM. BaBunoBa), nOpUHIUIBI
(KOMILIEMEHTapHOCTH);

BJIAJIEHUE  OCHOBHBIMH  METOJaMH  HAYYHOrO  IO3HAHUA,
UCIIOJIb3YEMbIX B OHOJIOTMYECKUX MCCIEIOBAHUAX >KUBBIX OOBEKTOB
(onucanue, U3MEpPEeHUE, HAOMIOEHUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KIIETOK
MPOKAPUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hclie OaKkTepuid, rpuOOB, pacTEHUH, KUBOTHBIX U
YeJ0BEeKa, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUH, >KUBOTHBIX,
YeJI0BEKa, MPOLECCOB KUZHEACATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max
pacTEeHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKHUX IPOIIECCOB: 0OMEHa
BellecTB  (MeTabonu3M),  NpeBpallleHUuss  SHEPruM,  OpOKEeHUs,
aBTOTPOGHOTO U TETepOTPOGHOTO THUIIOB NHUTAHUS, (OTOCHHTE3a W
XeMOCUHTE3a, MHUTO3a, Me€io3a, TaMmeToreHe3a, AMOpHUOTeHe3a,
MOCTAMOPUOHAIBHOTO ~ Pa3BUTHS, PA3MHOXKEHHUS, HHAUBUIYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTr€He3a), B3aUMOJICHCTBUS T€HOB, FE€TEPO3UCaA,
HCKYCCTBEHHOI'0 0TOO0PA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMJIAMU KIIETKU
U UX QYHKIUSMU, CTPOCHUEM KIJIETOK Pa3HbIX TKaHEW M UX (PYHKUUSIMHU,



MEXJly OpraHaMH U CHUCTEMaMd OpPraHOB y pAacCTCHHUH, KUBOTHBIX U
YyeloBeKa MU HUX (PYHKUIUMAMH, MEXIYy CUCTEMaMH OpraHoB U HUX
(YHKUMSAMH, MEXIy 3TanmaMu OOMEHA BEIIECTB, ATalaMH KJIETOYHOIO
[MKJIA ¥ KU3HEHHBIX [HMKJIOB OPraHU3MOB, 3TanaMyd SMOPUOHAIBLHOTO
pa3BUTHsI, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUNIOM U (PAKTOPAMH CPE.bI
o0uTaHUS,

YMEHUE BBISBISATH OTJIIMUUTENbHBIC MPU3HAKHU KUBBIX CUCTEM, B TOM
YHUCJIe PaCTCHUH, )KUBOTHBIX U YEJIOBEKA;

yMEHHE HCIIOJIB30BaTh COOTBETCTBYIOIIIHE apTyYMEHTBHI,
OMOJIOTMYECKYI0O TEPMUHOJOTUIO W CHUMBOJMKY JUIS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE peniatb OWOJOTHYECKHE 3a7auM, BBISBIATH MPUYHUHHO-
CICJCTBEHHBIE  CBSI3M  MEXKIY  HCCICAYEeMbIMU  OHOJOTHYECKUMHU
mpolieccaMu M SIBJICHUSIMH, JieJaTh BBIBOJbI M MPOTHO3bI HA OCHOBAaHUU
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBINOJHATH J1A0OpAaTOpPHBIE U TMPAKTUYECKHE pPabOThI,
coOmogaTh TmpaBuja Mpu paboTre ¢ y4eOHBIM U JIaOOPaTOPHBIM
o0opy10BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPSITH UX AKCIIEPUMEHTATLHBIMU
cpeactBamMu, (GHOpPMYyNHpys 1eTb  UCCIEIOBaHUS, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI U JICJIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B Y4e€OHO-MCCIICIOBATEIBCKON padoTe TI0
OMOJIOTHH, DKOJIOTUHW W MEJUIIMHE, MPOBOAUMON Ha 0a3ze IIKOJbHBIX
HAy4YHBIX OOIIECTB, ¥ MyOJIUYHO MPEACTABIAThH MOTYyUYEHHbIE PE3YyIbTaThl
Ha YYEHUYECKUX KOHPEPEHIUX;

yMEHHE  OLIEHUBAaTh  JTUYECKHE  AaCHeKThl  COBPEMEHHBIX
UCCJIeIOBaHUNA B 00JacCTH OHOJIOTMM W MEIMIMHBI (KIOHUPOBAaHHE,
HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAMPABICHHOE U3MEHEHHE TeHOMa U
CO3/7laHNE TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBIISITh  OCO3HAHHBIN BBIOOD Oymymiei
npodecCHoHaIbHON JIEITEIIBHOCTH B 00JAacTH OWOJOTUM, MEIUIIHUHBI,
OMOTEXHOJIOTUH, BETEPUHAPHHU, CEIbCKOTO  XO3SMCTBA, IHIICBOM
IPOMBIIIEHHOCTH, yIayOIsTh M03HABATEIILHBIH UHTEpEC,
HaIlpaBJIEHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu 1
POJOJIKEHUE OMOIOTMYECKOr0 00pa30BaHUs B OPraHU3AIMIX CPETHEro
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS  y4yeOHOro  mpeaMera
«buonorusi» B 11 knacce NOMKHBI OTpaKaTh:

c(hopMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
€CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MNPHUPOABI U PEUICHUU
AKOJIOTUYECKUX MPOOJIEM 4YEIOBEUECTBA, a TAKXKE B PELICHUM BOIPOCOB
PaIMOHAILHOTO MPUPOIOTIONB30BaHMs, U B (DOPMHUPOBAHUU [IEHHOCTHOTO
OTHOLIEHHUSI K MPUPOJE, OOILIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U
3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHWMA, KOTOpas
BKJIIOYAET OMpENENICHUs] U MOHUMAHUE CYIIHOCTH OCHOBOIIOJArarolux
OMOJOTUYECKUX TEPMUHOB M TIOHATHHA (BUI, SKOCHUCTeMa, Ouocdepa),
Ouosiornueckue Teopun  (dBosronuoHHas Teopuss Y.  JlapBuHa,
CUHTETHYecKasi Teopus 3Boitounn), yuenus (A. H. CeBeprioBa — o myTax
1 HanpasieHusx sBomtonun, B.W. Bepuanckoro — o 6uocdepe), 3aKoHbI



(renetnueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoasiiiieBoro
cxoactBa K. M. bapa), npaBuna (Muaumyma FO. JIuOuxa, skogoruueckoit
NUpaMuabl SHEPrun), runotesbl (runote3a «mupa PHK» V. I'nnbepra);
YMEHHE BIAJCTh OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUSA,
UCITOJIb3YeMbIMUA B OMOJIOTUYECKUX HMCCIICIOBAHUSAX JKUBBIX OOBEKTOB U
sKocucTeM (omHucaHue, W3MEpEeHHe, HaONIoJeHue, OSKCIEPUMEHT),
croco0aMy BBISBIICHUS M OIICHKHM AaHTPOIIOTCHHBIX W3MEHEHUH B

pUPOJE;

YMEHHE  BBIJCIATH CYIIIECTBCHHBIE NPU3HAKH: BUJIOB,
OMOreoleHO30B, 3KocHCcTeM U Ouocdepbl, CTaOMIM3UPYIOLIETO,
JBMKYIIIETO 17} pa3pHIBAIOIIETO €CTECTBEHHOTO orbopa,
QJIJIOTIATPUYECKOTO M CUMIATPUYECKOT0 BUI000pa30BaHUs, BIUSHUS
JBYOKYIIAX CHIT IBOJIOLIUN Ha TeHO(OH]T HOMYJISIIIUH,

NPHUCIIOCOOJICHHOCTH OPraHW3MOB K cpelae OOWTaHWs, dYepelOBaHUS
HAIPABJICHUH 3BOJIIOIMH, KPYrOBOPOTa BEIIECTB M IOTOKA DHEPTrUU B
DKOCUCTEMAX;

YMCHHE  YCTAaHABIMBAaTh B3aMMOCBSI3M  MEXKIY IPOIECCAMMU
DBOJIIOIMH, JABWKYIIUMH CHJIAMU  aHTPONOreHe3a, KOMIIOHCHTaMHU
Pa3TUYHBIX 3KOCUCTEM M IMPUCITOCOOICHUSIMH K HUIM OPTaHH3MOB,;

YMCHHE BBISBJIATH OTJIMYUTCIIBHBIC TPU3HAKU JKUBBIX CHCTEM,
NPHUCIIOCOOJICHHOCTh BHJIOB K CpeJle OOuTaHWs, aOWOTHYECKHX U
OMOTHYCCKUX KOMIIOHCHTOB JKOCHUCTEM, B3aMMOCBSI3¢l OpraHU3MOB B
cooOIIecTBaX, AaHTPOINOTCHHBIX W3MCHCHUH B OJKOCHCTEMax CBOCH
MECTHOCTHU;

yMEHHUE UCITIOJTb30BaTh COOTBETCTBYIOIIIHE apTyYMEHTBHI,
OMOJIOTMYECKYI0O TEPMUHOJOTHIO W CHUMBOJHMKY JUIS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3U
OpraHu3MOB W cCpeabl OOWTaHMs, €JAWHCTBA YEJIOBEYECKUX pac,
HEOOXOAUMOCTH COXPAaHEHHS MHOTO00pa3vs BHJIOB U DKOCHUCTEM Kak
YCJIOBHS COCYIIIECTBOBAHUS MPUPOILI M UETIOBEUECTBA;

yMEHHE peniaTh OWOJOTHYECKHE 3aJa4M, BBISBIATh NPHUYHHHO-
CICJACTBEHHBIC CBS3M  MEXKIY  HCCICAYeMBIMH  OHOJIOTMYCCKUMHU
npoleccaMy M SIBJICHUSMH, JeJaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHHUH
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIOIHATH J1A0OpAaTOpPHBIE M TMPAKTUYECKHE pPabOThI,
coOmoMaTh TMpaBwiia TP padoTe ¢ Yy4eOHBIM M J1abOpPaTOPHBIM
000pyTI0BaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, TPOBEPATH UX AKCIICPUMEHTAILHBIMU
cpenctBamu, GOpPMYNIHpPYsS Ieb  HCCIENOBaHUA, AaHAIU3UPOBATH
MTOJTyYEHHBIE PE3YIbTATHI U ICJIaTh BBIBOJIBI,

YMEHHE Yy4acTBOBAaTh B Yy4eOHO-HCCIIEIOBATEIBCKON paboTe To
OMOJIOTHH, JKOJIOTMM W MEIUIIMHE, TPOBOAMMON Ha 0a3e NIKOJBHBIX
Hay4YHBIX OOIIECTB, M IMMYOJMYHO MPEACTABIIATH IMOJTYyYCHHBIC PE3YIbTAThI
Ha YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATh THIOTE3bl U TEOPUH O MPOUCXOXKICHUU KU3HH,
YeJioBeKa M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIECACTBHUIX M CIOoco0ax
MpeIOTBpalICHHs TTI00aTbHBIX U3MEHEHUH B Onocdepe;

yMEHHE OCYIIIECTBIISITH OCO3HAHHBIN BEIOOD Oymyreit
poheCCHOHAIBHON JIEITETLHOCTH B 00JacTH OWOJOTHH, 3KOJIOTHH,
MPUPOAOIIONB30BAHUS, MEIUIMHBI, OWOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO3SAWCTBA, MHUINEBON TMPOMBIILICHHOCTH,



yrayOnsTh TMO3HABATENbHBIA HMHTEPEC, HANPABICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MPOPECCUH U MPOAOIKEHUE OMOIOrMYECKOTr0

00pa30BaHUs B OPTaHU3ANMAX CPEIHETO MPO(HEeCCHOHATFHOTO W BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumeHoBaHue KoJsmyecTBo 4yacoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aesioB M TeM KonrpouabHubie IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
n NnporpamMmbl padoTbI padoThI
1 buonorus kak Hayka 1
) JKuBbie CHCTEMBI U UX 5
M3y4YeHne
3 Buomornsa xieTkn 2 0.5
Xumuyeckas
4 10 1
OpraHu3anus KiIeTKN
5 Crpoenue u GyHKIIUN g 5
KJIETKH
OOMeH BelecTB 1
6 MpEeBpaLICHUE YHEPTUU 9 1
B KJIETKE
HacnencrtBennas
7 nHpopManus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HEHHBIH 1TUKIT
8 6 1
KJIETKH
Crpoenue U QyHKIMH
9 17 1.5
OpraHu3MOB
10 PazmHoOxeHuE 1 8 1.5




pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
1 HAaCJEACTBEHHOCTH U ) 0.5
W3MCHUYUBOCTH
OpraHU3MOB
2 | oreersenmoes 10 !
13 3aKOHOMEPHOCTH 6 .
W3MEHUHUBOCTH
14 I'enetnka yenoBeka 0.5
15 Cenekiusi OpraHu3MOB 4 1
buoTexnonorus u
16 CUHTETHYECKAS 4
ounosorust
17 Pe3epBHOE BpeMst 1
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KVIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmbl

KoaunuecTBo 4acos

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

duexkTponHbie (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/IeHNE U pa3BUTHE
HBOJTIOITMOHHBIX
MpPEJICTaBICHUN B
ounosioruu

MukposBontonus u eé
pe3yJIbTaThI

14

MakposBomtonus u e€
pe3yiIbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emiie

15

1.5

[Ipoucxoxnenue
YyeJloBeKa —
AHTPOTIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOLIEHUAX
OpraHu3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

0.5

Opranusmsl 1 cpena

1.5




YACOB II10 ITPOTPAMME

obuTaHus
DKOJIOTHS BUJIOB U
8 . 9 0.5
TTOTTYJISITTAH
DKOJIOTHUsI COOOIIECTR.
9 DKOJIOTHYECKHE 12 0.5
CUCTEMBI
10 buocdepa — rnodanbHas 6
IKOCUCTEMA
Yenosek u
11 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO OO0ITeCTBA

JKuBrie cucTeMBbl U UX
CBOMCTBaA

YpoBHEBast opraHuzanus
YKUBBIX CHCTEM

Hctopust OTKpBITUSA U
W3YYEHHUS KIICTKU.
Knerounas teopust

Meto1bl MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTHH.
[IpakTnueckas pabora
«3yueHmne MeTo0B
KJIETOYHO OmoJsioruu
(xpomatorpadus,
anektpodopes,
middepeHunanbHoe
uentpudyruposanue, [TL[P)»

0.5




XUMHYECKUHA COCTAB KJIETKU

MuHepanbHbl€ BellecTBa
KJIETKH, UX OHOJIOTHYecKas
poJIb

Oprannueckue BenecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnas pabota
«O0bHapyxeH#e 0EIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, KIaccuQUKaIus 1
dbyHKIIMN OETKOB

10

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

11

Opranuueckue BelecTa
KJIETKU — JIAMHAIBI

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Jpyrue
HYKJIe03uATpUudochaTsl
(HT®)




14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPaHCKPUTITOMUKH,
MPOTEOMUKHU

15

Meronas! CTpyKTYpHOHI
Oouonoruun

16

Ture! KIETOK.
[IpoxapuoTndeckas KieTka

17

Crpoenne s3yKapruOoTHYECKOM
kieTku. [IpakTnaeckas
pabota «3ydeHue CBONUCTB
KJIETOYHOI MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpPTraHOUIBI KJICTKH.
[IpakTrdeckas padora
«M3yueHue TBHIKECHUS
LUTOILIa3MEI B
PaCTHTEIBHBIX KIETKaX)

0.5

20

[TomyaBTOHOMHEBIE
OpraHOU/IbI KJIECTKU:
MUTOXOHJIPUH, TUIACTU/IBL.
JIaGoparopHas paboTa
«HccnenoBanue miua3mMosan3a
U JIeTUIa3MOJIH3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenue u GyHKIUH SIpa

23

CpaBHHTENBbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHas
paborta «M3ydeHue cTpoeHust
KJIETOK Pa3JIMYHBIX
OpPraHU3MOBY

0.5

24

Accummnsus u
TUCCUMITSAINAS — JIBE
CTOPOHBI META00TU3MA.
Tumsr 0OMeHa BEIECTB.
JlaGopaTtopnas pabota
«3yueHue KaTamTuTHIECKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJias3bl)»

25

DepMEeHTaTUBHBIN XapakTep
peakiuii KIeTOYHOTrOo
MeTtabonu3ma. JlabopaTopHas
paborta «3yueHue
(hepMEeHTaTUBHOTO
pacIlernyieH s epoKCHaa
BOJIOPO/JIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5




26

benku-akTuBaTOpHl U OEIKH-
WHTHOUTOPEI

27

ABTOTpO(DHBIIA THIT 0OMEHA
BEILIECTB

28

doTocunTes

29

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE
mporieccoB GOTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenust.
JlabopaTtopHnas pabota
«CpaBHEHHE MPOLIECCOB
OpO>KEHUSI U ABIXaHUSD»

31

AspoOHBIE OpTraHU3MBI.
DTanbl 3HEPTETUYECKOTO
oOmeHa

32

DHeprus MeMOpaHHOTO
rpaiu€HTa POTOHOB.
Cunres AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peakuuu MAaTpU4IHOI'O
CHHTC3a

34

Tpanckpunuusa —
MaTpuuHblii cuaTe3 PHK

35

TpaHcnsauus u e€ srarnsl




36

KonupoBanue aMMHOKHCIIOT.
Pounb pubocom B GnocuHTE3E
Oenka

37

Opranuzainys resoma y
MIPOKApUOT U FYKapHOT

38

MonekynspHble MEXaHU3MBbI
AKCIIPECCUU T€HOB Y
9yKapuoT

39

Bupycsl — BHeEKIIETOUHBIE
(hopMBI KU3HU U OOJTMTaTHBIE
napasursl. [IpakTnueckas
pabota «Co3ganue Mo ieIu
BHUpYyCa»

0.5

40

Bupychsie 3a6oeBanus
Yel0BeKa, )KUBOTHBIX,
pacTeHui

41

HanoTexnonoruu B
OHOJIOrUH U MCIHUIIMHEC

42

JKU3HEHHBIN IUKIT KIETKA

43

Marpuunsiii cuntes JTHK

44

Xpomocomsl. JlabopaTopHas
pabota «3yuenue
XpPOMOCOM Ha I'OTOBBIX
MUKpOIpenapaTax»

0.5

45

I[eHeHI/Ie KJICTKHU — MHUTO3

46

THIbI KIETOK. KapI/IOKI/IHe3 u

0.5




nuTokuHes. JlabopaTopHas
paborta «Habmonenue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIka jyka (Ha TOTOBBIX
MUKpOIpernaparax)»

PGFYHﬂHI/Ifl JKHU3HCHHOTI'O

47
LUKJIA KJIETOK
48 OpranusM Kak eMHOE 11eJI0e
TkaHM pacTeHUN.
49 JlabopaTtopHnast pabota
«M3ydeHne TkaHen 0.5
pacTeHuin»
TKaHM )XUBOTHBIX U
50 yenoseka. JlabopaTopHas
pabota «M3yyeHue TkaHen 0.5
AKUBOTHBIX»
Opranbl. CUCTEMBI OpPraHOB.
51 JlaGopaTtopHnas pabota
«3yueHue opraHon 0.5
LIBETKOBOT'O PACTEHUS
52 Ornopa Tena opraHu3MoB
53 JIBr>keHrue opraHu3MoB
54 [Iutanue opraHu3MoB
[Iutranure No3BOHOYHBIX
55 YKUBOTHBIX.

HI/IH_[eBapI/ITeJ'ILHaH cucrema




YCJI0BCKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHHe MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

53 Tpancnopt BemecTs y
OpraHu3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX )KUBOTHBIX U
YeloBeKa

60 Boigenenue y opraHusmMoB

61 3amura y opraHusMoB

2 NmMmyHHas cucrtema
YyeloBeKa

63 PaznpaxxumocTs 1 perynsauus
y OpraHu3MOB
I'ymopanbHas perymsuus u

64 SHJOKpPUHHAS CUCTEMa
YKUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHHUS
OpraHu3MOB

66 [TosoBOE pa3zmMHOXKEHKE

67 Meiios
I'amerorenes. OOpa3oBaHue

68 U Pa3BUTHE TOJIOBBIX KIIETOK. 0.5

JIaGoparopHas paboTa




«M3ydenue crpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax»

69

NuauBunyansHOE pa3BUTHE
OPraHu3MOB — OHTOT'€HE3

70

3akiagKa OpraHoB U TKaHEH
13 3apOJbIIICBBIX JIUCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHnast pabota
«BriaBnenne IMPHU3HAKOB
CXOJICTBA 3apOJIbIIIEH
ITO3BOHOYHBIX JKUBOTHBIX»

0.5

72

Pa3zmHoXeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHMSI BBICIIINX
pacTeHui»

0.5

73

Hctopus ctaHoBIeHUS U
Pa3BUTHSI TEHETHKHU KaK
HayK1

74

OcHOBHbIE IOHATHUSA U
CHMBOJIbI T€HETUKH.
JlaGopaTtopnas pabota
«Jlpo3oduia kak 00beKT
TeHETUYECKUX
HCCIIEI0BAaHUN

0.5




75

3aKOHOMEPHOCTH
HaCJIeIOBaHUS TPH3HAKOB.
Monorubpuanoe
CKpEeLIBaHHE.
[IpakTuyeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUHOTO
CKpeIlMBaHUs y 1po30duist"

0.5

76

[uTonornyeckne 0CHOBBI
MOHOTHUOPUHOTO
CKpEeIIMBaHUS

77

AHanu3upyroiiee
ckpemuBanue. HenonHoe
JTOMUHUPOBaHUE

78

JluruOpuHOE CKpeInBaHUE.
[IpakTrueckas padota
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHMSI
y 1p030QHIIBD)

0.5

79

LuTonornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CHGHJ’IGHHOC HaCJICJOBAaHHUC
IIPpU3HAKOB

81

XpOMO COMHas TCOpHUA
HaCJICACTBCHHOCTHU

82

I'eneTuka momna




83

T'enoTnn kak 1egocTHas
cucreMa

84

['eHeTnueckuii KOHTPOJIb
pa3BUTHUS PAaCTCHUH,
JKUBOTHBIX U YEJIOBEKa

85

M3MeHYnBOCTH IPU3HAKOB.
Bunnr n3sMenuuBocT

86

MoaudukanroHHas
N3MEHYUBOCTH

87

BapuaunonHsslii psa u
BapHUaIlMOHHAS KPUBas.
JlabopaTtopHnas pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN

MO TU(DUKAITHOHHO M
n3MeHunBOCTH. [locTpoeHue
BAapHUAIIMOHHOTO psla U
BapHallMOHHOW KPUBON»

0.5

88

I'enoTunuueckas
M3MEHYHUBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTD

89

MyrannonHas
U3MEHYHMBOCTD.
IIpakTuyeckas padora
«MyTtanuu y 1po3o¢uisl (Ha

0.5




TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoliecca.
ONUreHeTHKa U
SIMI'CHOMHKA

91

I'eneTnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiienne 1 aHaJIm3
POOCIOBHOM»

0.5

92

MeTtoIpI METUTIMHCKON
Te€HETUKH

93

3HayeHne MEIUIINHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a00J1eBaHMI
yeJjioBeKa

94

OcHOBHBIE IOHATHUSA
cenekuuu. Jlaboparopuas
pabota «3yueHue copToB
KYJIBbTYPHBIX PACTCHUI U
MOPOJ TOMAITHUX
KUBOTHBIX»

0.5

95

MeTtoabl ceneKIIMOHHOM
paboTsl. JlabopaTopHas
pabora «M3y4ueHne MeTo10B

0.5




CEJICKLIUU PACTCHUI»

96

JocTmkeHus ceeKIuu
pacTeHUH U KHUBOTHBIX.
[IpakTuyeckas padora

«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, u3y4eHue u
UCTIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

98

buotexnonornsa xak HayKa 1
OTpacJib MMPOU3BOJICTRA.
[IpakTnueckas pabora
«M3ydenne 00BEKTOB
OMOTEXHOJIOT I

0.5

99

OCHOBHBIE HaIlPaBJICHUS
CHHTETHYECKOH OMOJIOTHU

100

XpOMOCOMHAs ¥ T€HHas
HUHXEHEepUs

101

Meannmackue
OMOTEXHOJIOTUH

102

PesepBHbIN ypoK.
[ToBTOpEHUE, 0000IICHNE,
cHUcTeMaTH3allns 3HaAaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJuabHbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OBoJroMoHHas Teopus Y.
JapBuHa

JIBHXKyIIHE CHTIBI
3BOJIIOIMH BUIOB 110 Y.

JapBuny

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HMCKYCCTBEHHBIN 0TOOD

dopmupoBaHHE
CUHTETUYECKOU TEOpUH
IBOJTIOIIHI

OTansl BOIIOIHOHHOTO
Iponecca: MUKPOIBOJIIOLUA
1 MaKpO3BOJIFOLUA

[Honynsauus —
3JIEMEHTapHas eMHULIA
SBOJIIOLIUHA

3aKOH reHeTHUYECKOTr0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JlaboparopHas

0.5




pabota «BrisiBeHUE
W3MEHYMBOCTH Y ocoOei
OJIHOTO BHJIa»

OneMeHTapHbIE (HAKTOPHI
9BOJIIOLIUU

Dddext ocHOBaTETISI.
Dddext OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammun
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit oTOOpD —
HaIpaBJISIOMHN GaKkTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTar
MUKPOIBOJIIOIUH.
JlaGopaTtopHas pabota
«U3yuenue apomopdo30B u
UAMOAIaTI TAIlH Y
pacTeHUi U KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOONICHUH Y
OpPraHU3MOB:

0.5




Mop(doJIOTHYECKHE,
¢bu3noIOrNUecKue,
OMOXHUMUYECKUE,
MOBEJICHUECKHE.
JlabopaTtopHnas pabota
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
1IeTIECO00Pa3HOCTH

15

Bun, ero xpurepun n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bumoo6pazoBanue kak
Pe3yJIbTaT MUKPOIBOTFOIUH

18

CBi13b MHKPOSBOJIFOIUH U
SIUACMUOJIOINHU

19

Makpo3Botonus.
ITaneoHTOJIOrNYECKHE
METO/IbI U3yYCHHUS
9BOJIIOLUHU

20

buoreorpaduueckue
METO/bI U3yYECHUS
IBOJIIOLIUHI




21

OMOPHOTIOTUYECKHE U
CPaBHUTEIIHLHO-
MOP(OTIOTHISCKHE METO,IbI
H3YUYCHHS 3BOJTIOIINN

22

MonekynsapHo-
FeHETUUECKHE,
OMOXUMHYECKHE U
MaTEMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOLIUN

23

OO6111e 3aKOHOMEPHOCTH
9BOJFOINT

24

AJranTuBHAS paauanus.
HepaBHoMepHOCTh TEMIIOB
IBOJIIOLIUHI

25

Hayunsbie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie

26

JloHnayuHblie
MIpe/ICTaBJICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIC dTaIlbI
HeOpraHquCKOﬁ
3BOJIFOIINH

28

I'unote3sl 3apOKIACHUA
KHN3HH

29

Ucropus 3emin u MeToabl

0.5




€€ U3y4eHHUs.
JlaboparopHas paboTa
«M3ydeHne u onucaHue
HCKOIIA€MBIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

30

HaganpHbIe dTarsl
OPraHNU4YeCKOM SBOJIIOIUN

31

DBOJIIOLUS DYKapHOT

32

OCHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIHHOTO
mupa. [Ipaktnueckas
paborta «M3y4yenune
0COOEHHOCTEH CTPOCHUSI
pacTeHui pa3HbIX
OTJIETIOB»

0.5

33

OCHOBHBIE 3TaIIbI
3BOJIIOLUHU KUBOTHOT'O
MHpa

34

OBOJIIOLUS )KUBOTHBIX.
IIpakTuyeckas pabora
«3yuenne ocobeHHOCTEH
CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX»

0.5

35

PasButue xu3nu Ha 3emiie
110 5paM U nepruoaam

36

MaccoBsie BbIMUPpAHUA —




9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOCHHOCTH

38

CoBpemMeHHas cuctema
OpPraHu4ecKOTO MPOILIOTO

39

OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI
Opra’Hu3MoOB

40

AHTpPONIOJIOTHS — HayKa O
YEIIOBEKE

41

Pa3BuTune npencraBieHui o
MPOUCXOKICHUH YEIIOBEKA

42

Mecto yenoBeka B CUCTEME
OpPraHUYECcKOTo MHpA.
JlaGopaTtopHnas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKelleTa
Yel0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM»

0.5

43

JBrokyue cuiibl
aAHTpOIIOreHE3a

44

CooTHol1IEeHHE
OHMOJIOTUYECKUX U
COLIMABHBIX (PAKTOPOB B




aHTPOIIOreHe3e

45

OCHOBHBIE CTaIUA
aHTPOTIOTeHe3a

46

Ilaneorenerrka u
aJIeOr€HOMHUKA

47

DBOJIIOIHST COBPEMEHHOTO
YeoBeKa

48

Yenoseueckue pacsl.
[IpakTnueckas pabora
«M3yueHne 3K0I0THYECKUX
aJanTalyil 4YeJIoBEKay

0.5

49

MexIuCIUIIITMHAPHbBIE
METO/Ibl aHTPOIIOJIOTUH

50

3apoKICHUE U Pa3BUTHE
9KOJIOTUH

51

MeTob! 3KOJIOTHH.
JlaGopaTtopHnas pabota
«M3ydenune MeTo10B
IKOJIOTUIECKUX
WCCIIEIOBAHUIN

0.5

52

3HadYeHME SKOJIOTHYECKUX
3HAHUI JJI1 4YCJIOBCKA

53

Dkonorudeckue GpakTopsl

54

AbuoTtnueckue GpakTopsl.
CBeT Kak 3KOJIOIMUEeCKHit
¢axTop. JIabopaTopHas

0.5




pabota «BrisiBeHUE
MIPUCTIOCOOICHUIA
OpPraHru3MoOB K BJIMSHHIO
CBETa»

55

AbGunotnueckue GaKkToOpsl.
Temmnepatypa kax
9KOJIOTUYECKUH (paKTop.
JlabopaTtopHnast pabota
«Brp1siBeHUE
MPUCTIOCOOTIEHUH
OpPraHWU3MOB K BIIUSHHUIO
TEMITePaTypPhI»

0.5

56

AOGuoTtndeckue (HakTopsl.
BnaxxHocTh Kak
9KOJIOTUUYECKHUH (haKToP.
JlaGopaTtopHnas pabota
«AHaTOMHUYECKHE
O0COOCHHOCTH pacTEHU U3
Pa3HbIX MECT OOUTAHUS

0.5

57

Cpensl oOuTaHus
OpraHu3MOB

58

buonornueckue PUTMBI

59

XKuznennsie Gopmbl
OpraHu3MOB

60

buoTtnueckue pakropsl

61

3HaucHUEe OMOTUYECKUX




B3aUMOJACUCTBUH I
CYILIECTBOBAHUS
OPraHu3MOB B CcpeJie
oOuTanus

62

DKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTTYJISIITIHN

63

OcCHOBHBIE TTOKa3aTeNN
HOHYJ'ISII_[I/II/IZ YHUCJIICHHOCTD,
MJIOTHOCTh, BO3PACTHAS H
MOJIOBasi CTPYKTYypa

64

OcHOBHEBIE TIOKa3aTeIn
MOMYJSAUN: POKIAEMOCTD,
MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAITUU

65

DKOJIOTHYECKasi CTPYKTypa
MOMYJISIIIUH

66

JluHamuKa NOMysiuu U eé
perynauus

67

Kpussie pocta
YUCIIEHHOCTH MOMYJISIIHH.
KpuBbie BKUBaHUS

68

DKoslornyeckas HUIla
Buja. JlaboparopHas
paboTa «IIpucnocobneHus
CEMsIH paCTEHUHN K

0.5




pacceneHuIo»

Bun kak cucrema

69 .
MOMYJISILUH
3aKOHOMEPHOCTHU

70 MOBEACHUS U MUTpaluil
KUBOTHBIX

71 Coo00111€CTBO OpPraHu3MoB
— OHMoI1IeHO03

7 DKOoCHCTEMA KAaK OTKpPBITas
cucrema
KpyrosoporT BemiecTs u

73 ITOTOK PHEPTHH B
IKOCHUCTEME

74 OcHoBHBIE TIOKA3aTENN
9KOCHCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenus cooO1ecTs —
CYKLIECCHH
IIpupoiHBIE SKOCUCTEMBI.

77 DKOCHCTEMBI 03€p U peK.
DKOCUCTEMBI MOpEHN U
OKEaHOB
IIpupoaHbIe S5KOCUCTEMBI.

78 OKOCHUCTEMBI TYHJP, JIECOB,

CTenel, yCThIHb




79

AHTpOIIOTE€HHBIE
9KOCUCTEMBbI

80

Ypb60o3KoCHUCTEMBL.
[IpakTuyeckas pabora
«M3ydeHne u onrcaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOICUCTBHI
OpPraHW3MOB B 3KOCHCTEMaX

82

MexaHn3MBI BO3JIEHCTBUS
3arpsI3HEHUN PA3HBIX TUIIOB
Ha CyOOpPTaHM3MEHHOM,
OpPraHU3MEHHOM,
MOMYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOmIeruIaneTapHast
o00oJ104yKa 3emMitn

84

VYuenune B. U. Bepnaackoro
o buocdepe

85

3aKOHOMEPHOCTHU
CyliecTBOBaHMS Ouocdepsl

86

KpyroBopoTsl BeliecTs u
OMOTE€OXMMHUYECKHUE [IUKITBI

87

30HaJIBHOCTH Ouochepsl.




OcHOBHBIE OMOMBI CYILIH

88

YcroitunBocTh 6HoCcheps

&9

DKOJIOTUYECKHE KPU3HUCHI U
UX TIPUYUHBI

90

Bo3znelicTBue uenoBeka Ha
ouochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBIN MU

92

OxpaHa npupoibt

93

OCHOBHbBIE TPUHLIUIIBI
YCTOWYUBOTO Pa3BUTHUSA
YeJI0BEYeCTBa U MIPUPO/IbI

94

PanmmonanpHoe
MIPUPOJIOTIONIb30BAHUE U
COXpaHEHHEe
OHOJIOrMYECKOI0
pazHooOpa3zus 3emin

95

O060011IEHHE IO TEME
«MUKpO3BOJIIONUA U €€
pe3ynbTaTh»

96

O060011IeH1E IO TEME
«MaxkpodBoJronus 1 e€
pEe3yIbTaThDY

97

O060011IEHNE IO TEME




«IIpoucxoxenue u
pa3BUTHE )KU3HU HA 3eMIIe»

O000611eHNE 110 TEME
98 «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOTCHE3)»

O06061eHue 1o Teme
99 «DKOJIOTHSI — HayKa O

B3aMMOOTHOIICHHUAX
OpraHusmMoB»

O600611eHue 1Mo Teme
100 «Opranusmsl U cpeaa
oOuTaHuM

O00011IeHNE IO TEME
101 «IKOIOTHS BUIOB U
MOIYJISAN

O60061eHue o Teme
102 «buocdepa — rinodanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET
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