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INOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo yuebHOMYy mipeamety "buomorns" (manee - 6momnorus) Ha
yPOBHE cpeaHero oodiero oOpasoBaHus paszpaboTaHa Ha ocHoBe dDeaepanbHOTo
3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoii
Oenepanuny, O®I'OC COO, Konueniuy npenogaBaHus ydeOHOro mpeaMmera
«buonorus» W OCHOBHBIX TOJIOKCHMI (denepanbHON pabdodueli TPOrpaMMBbl
BOCIIUTAHMUSL.

VYuebnnrii peamet «buogornay yrayonéanoro yposusa m3yuenns (10—11
KJIACChl)  SBJISIETCA  OJHWUM W3  KOMIIOHEHTOB  TPEAMETHOW  00nacTH
«EctecTBeHHO-HayuHble mnipenMeTs». CornacHo mnojoxeHusm OI'OC COO
npoduibHBIE Y4eOHBIC TPEAMETHI, H3ydaeMble Ha YriayOJ&EHHOM YPOBHE,
ABJISIOTCS crmocoOoM muddeperimanm oOydeHHsS Ha YPOBHE CPEIHEr0 0OIIEro
00pa3oBaHuA W TNPU3BAHBI OOECMEUUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM
o0ImuM, CpemHMM OOmWM, CpEIHHM TPO(PECCHOHATBHBIM ¥ BBICIIIAM
oOpazoBaHueM. B TO ke BpeMs KaKIbli U3 3TUX yU4e€OHbIX MPEAMETOB JAOJKEH
ObITh OPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE 00pa30BATEIbHBIX,
BOCITUTATEIBHBIX W PA3BUBAIONMINAX 33/]a4, CBA3AHHBIX C NPodopUeHTAINEH
o0ydJarommxcd W CTUMYJIUPOBAHMEM HWHTEpEca K KOHKPETHOH obsactu
HAyYyHOT'O 3HAHHWSA, CBSI3aHHOTO C OHOJIOTHEHW, MEIMIIMHON, HSKOJIOTHEM,
MICUXOJIOTUEN, CIIOPTOM WJIM BOSHHBIM JICJIOM.

IIporpamma mo yueOHoMy mpeamery "buonorua" na€t mpeacTaBieHHE O
eI U 3a7a4ax u3yuyeHus ydeOHoro npeamera «buonorusy Ha yriayOaEHHOM
YPOBHE, omnpenesser 00s3arebHoe (MHBAPUAHTHOE) MPEIMETHOE COICPKAHME,
€ro CTPYKTYPUPOBAHUE MO pa3jeiaM W TeMaM, PACcHpeleSiCHHE MO Kiaccam,
PEKOMEHAYET MOCIEI0BATEILHOCTh U3YUCHUsI YUEOHOr0 Marepuana ¢ yudéToM
MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBA3EH, JJIOTUKK Y4€OHOrO MPOLIECCa,
BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs. B nporpamme mno Ouosioruu
pean30BaH MOPHUHIUIT MPEEMCTBEHHOCTH C W3Y4Y€HHUEM OWOJIOTMM HA YPOBHE
OCHOBHOrO 001ero oOpa3oBaHusA, Onarogaps 4YeMy NPOCMaTpUBAETCs
HAMpaBJICHHOCTh HA TMOCHEAYIOIICE Pa3BUTHE OUOJIOTHMYECKUX 3HAHWM,
OPHUEHTUPOBAHHBIX HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PCHHS,
AKOJIOTMUECKOTO MBIIJICHUS, NPEACTABJICHUNA O 3J0pOBOM 00pa3e KU3HH, Ha
BOCMIMTAHWE OEPEKHOIO0 OTHOIICHHWS K OKpY’Karollew mnpupoaHoit cpene. B
mporpaMmMe 1Mo OMOJIOTUM TAKXKE MOKA3aHbl BO3MOXKHOCTU YYEOHOTO MpeaMETa
«buonorua» B peanuzamuu TpedoBanuit OI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANPEAMETHBIM W TPEAMETHBIM pE3yJibTaTaM OOYUEHHS U B
(opMHpOBAHUK OCHOBHBIX BHJOB YyUeOHO-TIO3HABATENIHHOW JEATECILHOCTH



00yYaroIMXcsd MO0 OCBOSHHUIO COACPKaHUS OHMOJOTHMUECKOrO 00pa3oBaHWA Ha
YPOBHE CpeaHero odIero oopa3oBaHus.

YueOnbiti mpeaMer «buojorus» Ha YpPOBHE CpeaHero  oOIIero
o0Opa3oBaHusA 3aBepiiaeT OWOJIOTHYeckoe oOpa3oBaHWe B IIKOJE U
OPHUEHTUPOBAH HA PACIIUPCHHUE W YIIyOJICHUE 3HAHUH 0OyJalOMMXCsA O )KHUBOU
MPUPOAE, OCHOBAX MOJIEKYJAPHOM M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHH H
OMONIOTHU Pa3BUTHA, TCHETHKH, CEJICKIIMH, OMOTEXHOJIOTHH, 3BOJIOMHMOHHOTO
YUCHHS ¥ SKOJIOTHH.

Nzyuenne yduebnoro mpemmera «buonorus» Ha yriiyOJICHHOM YpPOBHE
OPHUEHTUPOBAHO HA TOATOTOBKY OOYUAIOMIMXCA K MOCASAYIOMEMY MOTYUESHHUIO
OMOJIOTMUECKOTO  00pa3oBaHMs B By3aX M OpPraHu3alUsaX CPEIHEro
npodeccruonansHoro 00pazoBanms. (OCHOBY €ro COJEPKaHWS COCTaBIIACT
cucTeMa OMOJIOTHUYCCKUX 3HAHWM, TTOJIYICHHBIX MPH U3YUCHUH 00YJarOTTUMUCS
COOTBETCTBYIOIIMX CHCTEMATHUECKUX pa3/ejioB OWOJIOTMM HA  YPOBHE
OCHOBHOro o0miero ooOpazoBanusd, B 10—11 kimaccax 3Tv 3HAHUA NOJYYarOT
passutre. Tak, pacpeHsl U YrITyOJIeHbI OHOJIOTHUECKIE 3HAHUS O PACTCHUSX,
JKMBOTHBIX, rpubax, OakTepusx, OpraHU3Me YeJI0BEKA, o0mMx
3aKOHOMEPHOCTSX  KU3HW, JIOMOJHHUTEIFHO BKJIIOYCHBI  OMOJOTHUYECKHC
CBEJICHUS TPUKIIAJIHOTO ® TIOUCKOBOTO XapakTepa, KOTOPhIE MOXHO
WCIOJIb30BaTh KAaK OPWEHTHUPHI IS TOCIEAYIOIETo BbIOOpa mpodeccri.
Bo3moskHa Takke MHTETparus OMONOTHYECKAX 3HAHUH C COOTBETCTBYIOIIAMH
3HAHHUSAMHM, TOJYUYCHHBIMH OOYUYAIONTUMHUCS TPH H3YYCHUH (DU3HKH, XUMUH,
reorpaduu 1 MaTEMAaTHKH.

CrpykTypa mporpaMmbl mo ydeOHOMY mpeaMeTy '"buonorus" oTpaxaet
CHUCTEMHO-YPOBHEBBI W HBOJIIOIMOHHBIA TMOAXOAB K HM3YUCHHUIO OHOJIOTHH.
CormacHO WM, W3YYarOTCS CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS
KUBBIX CHCTEM PA3HOTO YPOBHS OPTaHW3aAIlAH, SBOJIIOIAHA OPTAaHUUECKOTO MUPA
Ha 3emiie, COXpaHeHUA OHMOJIOTMYECKOro pasHooOpasus miaHetsl. Tak, B 10
KJTAaCCE€ WM3y4yaloTCsl OCHOBBI  MOJICKYJISIPHOW W KJIETOUYHOH  OWOJIOTHH,
AMOPHOJIOTHN W OWOJIOTHH PA3BUTHS, TEHETHKA U CEJICKITNH, OMOTEXHOJIOTHH H
CUHTETUUYECKON OHOJIOTUH, aKTyaJIM3UPYIOTCA 3HAHUSA OOyYaroLUXCA MO
OOTaHHMKE, 300JI0THH, aHaTOMHH, ¢(u3uoNorun dYenoBeka. B 11  kmacce
W3YYArOTCA SBOJTIOITMOHHOE YUCHHE, OCHOBBI SKOJIOTHU U yueHne o duocdepe.

YueOnbiii npenmer «buonorusa» npu3BaH 00€CHEUUTh OCBOCHUE
00y4YaromuMHICss OUOJIOTUYECKUX TEOPUM WM 3aKOHOB, WJEH, MPUHIUIIOB U
MPaBWI, JISKAIMMUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MUWpa, 3HAHAH O CTPOECHUH, MHOTOOOpa3HH U OCOOCHHOCTAX KJIETKH, OPTaHU3Ma,
MOMYJISAIAN, OUOTIEHO3a, SKOCUCTEMBI, O BBIIAIOMIAXCS HAYYHBIX TOCTHIKCHHSIX,



COBPEMEHHBIX  HUCCJACAOBAHUAX B  OWOJIOTMM, TOPUKIATHBIX  aCHEKTax
OMOJIOTUUECKUX 3HaHWM. [l pa3BuUTUS W TNOAJACPKAHUS — MHTEpeca
oOyyaromuxcd K  OHONOTMM  Hapsay CO  3HAUUTENIBHBIM  O0BEMOM
TEOPETHUYECKOTO0 Marepuajga B COJICPKAHWM MOPOrpaMMbl 1O  OUOJIOTHU
MPEAYCMOTPEHO 3HAKOMCTBO C WCTOPUEH CTAHOBJIEHWA W PA3BUTHA TOW WA
WHOU 00jacTh OMOJIOTHU, BKJIAJIOM OTEUECTBEHHBIX M 3apYOE€KHBIX YUEHBIX B
pelIeHrEe BaXKHENIITNX OMOJIOTUUECKUX M SKOJIOTHUECKUX MPOoOsieMm.

Ilenp w3yueHuss ydeOHoro mpeamera «buonorus» Ha yriyOaEHHOM
YPOBHE —  OBJIQJICHUE  OOYYAIOIIMMHUCSH 3HAHUAMHU O  CTPYKTYPHO-
(yHKIIMOHABHOM  OpraHW3allMM  XUBBIX CHUCTEM pA3HOTO0 paHra |
MPUOOPETEHNE YMEHHI MCTIOH30BATh 3TH 3HAHUS B (POPMUPOBAHUH UHTEPECA K
onpenenéHHoW o6gacTh TPoeCCHOHATBHON ESITEIPHOCTH, CBSI3aHHOM C
OWojiorvet, WM K BbIOOPY YYEOHOrO 3aBEACHUS MJid MPOJOTKCHUS
OMOJIOTUUECKOTO 00pa30BaHUS.

JlocTrxkeHne 1enu  u3ydeHuss ydeOHoro mnpeamera «buonorusa» Ha
YIIIyOJIEHHOM YPOBHE 00ECIICUMBAETCSA PEUICHUEM CIICAYIOIIUX 3314

OCBOCHHME OOYYaIOIIMMHCSA CHCTEMBbl OHMOJIOTMYECKUX 3HaHMH: 00
OCHOBHBIX OHWOJIOTUUECKUX TEOPUAX, KOHLEMIMUAX, THUMOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSAX W MPaBUJIAX, COCTABJISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYH) KapTUHY MHpPA, O CTPOEHHUHU, MHOroo0pasuu M OCOOCHHOCTSX
OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, TMOMYJIAIN, BUJ, OHOTEOICHO3,
ounocdepa); O BBHIIAIOIMMXCS OTKPHITHSAX W COBPEMEHHBIX HCCIACAOBAHHUSIX B
OMOI0THH,

O3HAKOMJICHHE OOYYarOIIUXCA ¢ METOJAMU TO3HAHUS KUBOW HPHUPO/IBI:
HCCJICOBATCILCKAMHU  METOJIaMHA  OMOJIOTHYECKUX HAYK (MOJIEKYJSIDHOW W
KJICTOYHOM Ouoyioruu, SMOpUOJIOTHM WU OWOJIOTMM PA3BUTHSA, TCHETHKU H
CENEKIMU, OWOTEXHOJOTUH WM CHUHTETHYECKOW OMOJOTHM, NaJICOHTOJIOTHH,
AKOJIOTHH), METOJaMH CaMOCTOATEIHLHOTO TPOBEACHHUS  OMOJOTHUECKUX
UCCIIeIOBaHM B Jlabopatopud W B Tpupojae (HAOMIOACHUE, W3MEPEHHE,
AKCIICPUMEHT, MOJICITUPOBAHHUE);

OBJIa/ICHUE OOYYAIOIIMMHUCS YMEHUSIMHU: CAMOCTOSITEIbHO HAXOJWTh,
aHAIM3UPOBATh W MCTIOIH30BaTh OMOJOTHUECKYIO WH(OPMAITHIO, TOIh30BATHCA
OMOJIOTMUECKON TEPMUHOJIOTHEN W CUMBOJIMKOM;, YCTAaHABIMBAThH CBSA3b MEXKIY
pa3BUTHEM OHOJOTHUM M COLUUAJIBbHO-3KOHOMUYECKHUMH M SKOJIOTUYECKUMU
npoOJieMaMu 4eJIOBEUECTBA, OLECHUBATh MOCJICACTBUSA CBOEH ACATEIBHOCTH MO
OTHOIICHUIO K OKPY KaloIed MPUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO M
3I0POBBIO  OKPY’KAKOIIMX JIOAECH; OOOCHOBBIBATH U COONIOAATH  MEpHI
npodumakTiki HHPEKITMOHHBIX 3a00I€BaHN, TTpaBUjIa TOBEACHUS B TIPUPOJIC



u oOecrieueHua  0O€30MACHOCTH  COOCTBEHHOW  KU3HEACATEIBHOCTH B
YpE3BBIUAMHBIX  CUTyallMsX TPHPOAHOTO W  TEXHOTEHHOTO  XapaKTepa,
XapaKTepHU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHA B 00J1aCTH OHOJIOTHH,

pasBuTHE Y OOYyYalOmUXCS  WHTCIUICKTYAJbHBIX W TBOPYECKUX
CIOCOOHOCTEH B TMPOIECCE 3HAKOMCTBA C BBIAAIOMIMMUCS OTKPBITHAMHA W
COBPEMCHHBIMH HCCJICIOBAHUAMH B OMOJIOTHH, PEIIACMBIMH €10 TIpoOiieMamu,
METOIOIOTHEH OMOTIOTHIECKOTO HCCIICIOBAHMSI, MIPOBEICHUS
AKCIICPUMEHTAIIBHBIX ~ WCCIICIOBAHMM, pEIIeHUS  OWOJIOTHYECKHWX  3ajad,
MOJCITAPOBAHUS OMOJIOTHIECKAX OOBEKTOB H MPOTIECCOB;

BOCITUTAHUE Y O0YJAFOIITUXCS TIEHHOCTHOTO OTHOMICHHS K YKHBOUW TIPUPOJIC
B IICJIOM W K OTACIbHBIM €€ OOBeKTaM U SABJICHHUSIM, (POPMHPOBAHUE
AKOJIOTHYECKOM, TeHETHYECKON TPAMOTHOCTH, OOMICH KyJbTyphl TIOBEJACHHUS B
MIPUPO/IC; MHTETPAITUN €CTECTBEHHO-HAYUHBIX 3HAHWA;

npuoOpeTeHre OO0YyJaAIOMUMUACS KOMIIETCHTHOCTH B PallMOHAITBHOM
MIPUPOAOTIONTB30BAHNN (COONIOACHUE TPABUJI TIOBEACHUS B TIPUPOAE, OXPaHBI
BHJIOB, OSKOCHCTEeM, Ouocdepbl), COXpaHEHUH COOCTBEHHOTO 3J0POBBS W
3M0POBbS  OKpYyXKalommx Jiomed  (coOmoaecHWs Mep  NpodUIaKTHKH
3aboJieBaHui, oOecrieueHne 0€30ITaCHOCTH KH3HEIEATSITBHOCTH B
YPE3BBIYAMHBIX CUTYANMSIX TPUPOJHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
HCTOJIb30BAHUA OMOJIOTHYECKHUX 3HAHUM M YMEHHMH B MOBCEIHEBHOM JKU3HH,

CO3/IaHUE  YCJIOBUM  JJid  OCO3HAHHOrO BbHIOOpPAa  OOYYAKOLIUMHUCS
WHJIABUAAYAJTbHOU oOpa3oBaTebHOK TPACKTOPHH, CITIOCOOCTBYIOIIEH
MOCJICTYIOIeMy TPOGECCHOHATEHOMY CaMOOTIPECTICHUIO, B COOTBETCTBHH C
WHIUBUY ATbHBIMU UHTEPECAMH Y TIOTPEOHOCTAMHE PETHOHA.

OOmiee uMCIO 4YacoB, OTBEACHHBIX HAa W3yuYCHUE OWOJIOTMH Ha
yriyOJI€HHOM ypOBHE cpeaHero odiiero oOpasoBanus, coctasigeT 204 yaca: B
10 xmacce — 102 gaca (3 gaca B Henemo), B 11 wmacce — 102 gaca (3 waca B
HEJIEITIO).

Ot060p opranu3amoHHBIX (JOPM, METOJIOB M CPEJICTB 00YUCHHUS OMOJIOTHH
OCYMIECTBIISIETCS ¢ YUETOM CHEIM(UKHA €r0 COACPKaHUA W HAMPABJICHHOCTH HA
MPOJIOJDKEHHE  OMOJIOTHYECKOTO 00pa3oBaHUs B OPraHU3AIUAX CPEIHETO
POo(eCCUOHATFHOTO U BRICIIIETO 00pa30BaHUS.

OO0s3aTebHBIM yCJIOBUEM MpPU OOYyUYEHHM OMOJIOTMM Ha YIIyOIEHHOM
YPOBHE SABIIACTCA MPOBEJACHUE JTAOOPATOPHBIX M MpakThdeckmx padoT. Taxke
ydqactTue  OOYyYarOmuXcsi B BBIMIOJIHCHWM  TMPOCKTHBIX W Y4eOHO-
HCCIIC0OBATEILCKIX PadOT, TEeMAaTHKAa KOTOPHIX OMPECISACTCS YUHUTEIEM Ha
OCHOBE WMEIONNUXCA MaTePUATbHO-TEXHAYECKIUX PECYPCOB M MECTHBIX
NPUPOIHBIX YCIOBHM.



COJAEP)KAHUME OBYUYEHUSA
10 KUIIACC

Conepxanue mporpaMmbl, BBIJCICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocy1apcTBeHHON uToroBoit arrecramuu (I MA).

Tema 1. buosorusi kKak Hayka

CoBpeMmeHHas Ouosiorusi — KOMIUIEKCHAss Hayka. Kparkasa wucropus
pa3BuTua OuoJIoruu. BUOJIOTMYECKHE HAyKHM M U3Y4YaeMble UMHU MNPOOJIEMBI.
OyHIaMEHTaJbHbIE, MPUKIAJAHBICE W TOWCKOBBIE HAYUHBIE WCCJICAOBAaHUSA B
OHOIOTHH.

3nauenne Owojiornd B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HaydyHOW KapTuHbel Mmpa. [Ipodeccum, cBszanHbie ¢ Ouoyormei. 3HaUCHHUE
OMOJIOTUM B MPAKTUUYECKON JEATEIbHOCTH YEJOBEKA. MEAUIMHE, CEJIbCKOM
X03AUCTBE, MPOMBILILJIEHHOCTH, OXPAHE MPUPOIBI.

JemoHcTpanumn

[Toptpetsr: Apucrtotens, Teodpact, K. Jlunaneir, XK. b. Jlamapk, Y.
HNapeun, Y. ['apeeit, I'. Menaens, B. . Bepnanckuii, 1. 11. Tlasnos, WU. W.
Meunnkos, H. . Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuipl U cxembl: «CBS3b OMONOTHU C JPYTUMH Haykammy», «Cuctema
OMOJIOTUUECKUX HAYK.

Tema 2. /KuBble cucTeMbl H UX U3yUYeHHE

JKuBbie cucteMbl Kak mpeaMeT u3lydeHus Ouosnoruu. CBOMCTBA >KUBBIX
CUCTEM: EJIMHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IIEJOCTHOCTb,
CJIO)KHOCTh W YMOPSAJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCIIPOU3BEJCHUE, PA3/IPAXKUMOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOoBHM OpraHu3allMyd >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KIETOUHbBIM,
TKAHCBBIW,  OPTaHU3MECHHBIN,  MOMYJISAIUOHHO-BUAOBOW,  SKOCHCTEMHBIN
(buoreoneHoTHUECKHI ), Onochepnbrit. [Iporeccsl, MPOUCXOAIINE B YKUBBIX
cuctemax. OCHOBHbBIE TIPH3HAKH >KMBOTO. KW3HL Kak (hopMa CyIIECTBOBAHUS
marepud. Hayku, u3ydaronime KUBbIE CHCTEMbl HA Pa3HBIX YPOBHAX
OpraHU3all1H.

Nzyuenue xkuBbix cucteM. Metoasl Ouosniornueckoit Hayku. Habmonenue,
U3MEPEHUE, HSKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. I[lonatue o
3aBUCAMON W HE3aBUCUMOW TNEepeMeHHOUW. [lmaHupoBaHHWE HSKCIEPUMEHTA.
[ToctanoBka u npoBepka runote3. Hynesas runoresa. [lonarre BbIOOpKHU U €€
JOCTOBEPHOCTh. Pa30poc B Omonormyeckux AaHHbIX. OIEHKA JOCTOBEPHOCTH



MOJIYYEHHBIX PE3YJbTaTOB. [[pUUMHBI MCKAXEHUA PE3YJIbTATOB SKCIICPUMEHTA.
[ToHATHE CTATUCTHUECKOTO TECTA.

JemoHcTpanumn

Tabmuibl 1 cxembl: «OCHOBHbIE TPU3HAKUA JKU3HW», «buonornueckue
cucteMbl», «CBOHCTBA JKUBOM MaTepuu», «YPOBHU OPraHU3ALMU KUBOU
npupoib», «CTpoeHue XKUBOTHOU KIETKW», « TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTO opranm3May, «buoreonenosy, «buochepay, «Meroabt
W3YUYEHUS )KMUBON TIPUPOIBIY.

OOopynoBanue: nabopaTopHoe  OOOpyJOBaHME Uil  TPOBEACHUA
HAOJIIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnosb3oBaHWE PA3TUUYHBIX METOJIOB MpHU
W3YUYEHUH JKUBBIX CHCTEM).

Tema 3. buosiorus KjieTrku

Knerka — cTpykrypHO-QyHKIIMOHAIbHAA eauHWIA kuBOTO. HcTtopus
otkpeiTust kKietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Illneiimen, P. Bupxom). OCHOBHBIC TOJIOKEHUS COBPEMEHHOMN
KJIETOYHOU TEOPHUH.

Metoapl  MOJEKYJASAPHOW M KJIETOYHOW OWOJOTHHM: MHUKPOCKOMUS,
xpomarorpadus, 3mekTpodopes, METOJ MEUCHBIX aTOMOB, nu(phepeHITMATBHOE
1eHTpuyrupoBaHue, KyJIbTHBUPOBAHHUE KIECTOK. [H3yuenue hurcuposaHuvlx
K1emok.  ONEKTPOHHAs  MUKpPOCKOmWA.  KoHugokanvHas — MUKpockonus.
Bumanwstoe (npusicusHennoe) usydenue Kiemox.

JemoHcTpanumn

IToptpetsi: P. I'yk, A. JleBenryk, T. lIann, M. Ilneiaen, P. Bupxos, K.
M. bap.

Tabmuust ©u  cxembl: «CBETOBOM  MHUKPOCKOM»,  «IJEKTPOHHBIN
MUKpockony, «IcTopus pa3BUTHS METOJI0B MUKPOCKOITAN.

OO0opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOMNPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX Y OAKTEPUATBbHBIX KJIETOK.

IIpakTnueckass padora «l3yueHre METONOB KIETOYHON OHOJIOTUU
(xpomarorpadus, smekrpodopes3, auddepeHmanbHoe HEHTPUDYTHUPOBAHAE,
[TLLP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKU

XUMHUUYECKUNA COCTaB KIIETKU. MaKpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Bona u €€ ponb Kak pacTBOPUTENS, pearcHTa, y4yacTue B CTPYKTYPHUPOBAHUU
KJICTKH, TEIJIOPEryasiuun. MuHepaibHbi€ BEIIECTBA KIETKU, MX OUOJIOTHYECKas
poJib. Pojib KATHOHOB U AHUOHOB B KJIETKE.



Opranuueckue BEIIECTBA KJIETKH. bHOJOrMYecKHWe NOJUMEPHI. benku.
AMUHOKHUCTIOTHBIA  cocTaB  OenkoB. CTpyKTypbl O€IKOBOM  MOJIEKYJIBI.
[Teppuunas cTpykTypa Oenka, NENTUAHAsA CBA3b. BTOpuyHasA, TpeTHUHAs,
yeTBepTUYHAs CTPYKTYpHl. JleHarypamus. CsoiictBa OenkoB. Kiraccudukarms
6enkoB. buonornueckue pynkimm 6eakoB. [Ipuonsi.

Yrnegonel.  MoHOcaxapuabl,  AWCaxapuabl,  OJUTOCaxapuasl  H
nonmcaxapuabl. OOmmiA MjaH CTPOeHUS W (HUINKO-XMMHUECKHE CBOWCTBA
yraeBoaoB. buomornueckre GyHKITUN yTIEBOAOB.

Jlumuael.  T'mapodmmerHo-ruapodoOHBIe  cBolicTBa.  Knaccudwmkarms
munuaoB. Tpurnunepunsi, gochonmumuabl, BOCKH, cTepouasl. buomornueckne
¢byaknumr unuaoB. OOIMe CBOWCTBA OMOJIOTHUECKUX MEMOpaH — TEKY4ecCTb,
CIOCOOHOCTh K CAMO3aMbIKAHHUIO, TTOJTYTPOHUIIAEMOCTb.

Hyxkneunossie kucnorsl. JJHK u PHK. CtpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxneoruapr. [Ipuanun kommiemenTapHocTH. [Ipasmuino Yapradda. Ctpykrypa
JIHK — npoiiHas coupanb. MecTOHaXOXAeHHEe W OHOJIOrHYecKrue (PYHKITUH
JIHK. Bugst PHK. ®ynknuu PHK B ketke.

Crpoenne monekyasl AT®. Makpospruueckue CBsizu B Mosiekyiae ATO.
buonornueckue ¢pynkimu AT®. BoccTaHOBICHHBIE TIEPEHOCUNKH, MX (PYHKITHH
B KieTke. /[pyeue wuyxneozuompugpocpamer (HTD). CexsenupoBanme J[HK.
Memoowr eenomuru, mpaHCKpunmoMuKy, NPOMeEOMUKU.

CrpyktrypHas  OHOJIOTHS: OMOXUMHUYECKHE W OWO(U3HUECKHE
UCCIICIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbl OHMOMOJICKYII.
Mooenuposanue cmpyxmypoi u @Gyukyuii OUOMONEKYL U UX KOMNIEKCOB.
Komnviomepuwoiti  ouzaiin  u  opeanudeckuii  cunmes OUOMONexyl U Ux
HENnpUpOOHbIX AHATIO208.

JemoHcTpanumn

[Toptpersr: JI. Ilommur, [x. Yorcon, ®. Kpuk, M. VYwunkunc, P.
Opanknul, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XUMUUYECKHUX 3JIEMEHTOB B  HEXKHBOM
npupojie», «PacnpeneneHne XUuMUYECKUX SJIEMEHTOB B KUBOW MPUPOAELY.

Tabmuipl u cxemsl: «llepronnueckas TabauIIa XUMHUECKUX AJIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BeliecTBa B cocTaBe OpraHu3MoBy, «CTpoeHuE
MOJEKyIbl Oenikay, «CTpYKTYpbl O€IKOBOW MOJEKYbl», «CTpOSHHE MOJIEKYJ
yrieBoaoBy, «CTpoeHWEe MOJEKYJa JunuaoB», «HyKIeHMHOBBIE KHUCIOTHIY,
«Ctpoenue monekysnbl ATOy.

OO0opynoBaHue: XUMUUECKAs TOCYJa U 000PYIOBaHUE.

JlaGopaTopHnass padora «OOHapyxeHHe O€IKOB €  ITOMOIIBIO
KAYECTBEHHBIX PEAKLIUIY.



JlaGopaTopHnass pabora «lcciaemoBaHue  HYKJIEMHOBBIX — KHCIIOT,
BBIJICICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GpyHKIUM KJIETKH

Tunel KIeTOK: JykKapuoTHUECKas W TpokapuoTHdeckas. CTPyKTypHO-
(hyHKIIMOHATBHBIC 00Pa30BAHUS KICTKH.

CtpoeHune mnpokapuoTHueckoh KieTkd. KiietouHas cTeHka OakTepuil u
apxeii.  OcobenHoctH  cTpoeHHsT  rereporpodHOii W aBTOTpPOHOU
MPOKAPUOTHIECCKUX KIETOK. MeCTO 1 poJib IPOKApHOT B OMOIICHO3AX.

Crpoearme W (PYHKIMOHHpPOBAHWE  JYKAPUOTHUECKOW  KIICTKH.
[lnasmarnueckas memOpana (mmasmaniemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCOPT BEIECTB 4Yepe3  IUIa3MATHUECKYl0 MeMOpaHy:
naccuBHbIN (muddys3usa, obneruénnas auddysns), akTUBHBINA (MIEPBUYHBIA U
BTOPWYHBIN aKTHBHBIA TpaHcropT). [lomynporuiaemocts MemOpanbl. PaboTa
HAaTPUH-KAIMEBOTO HACOCA. DHJOIMTO3. MHHOMMUTO3, (haroruro3. DK30IUTO3.
Knerounast crenka. Ctpykrypa W (YHKIIMH KIETOUHOW CTCHKH PACTCHHM,

rpuloB.
[utonnazma. Ilurozons. Llutockener.  JIBHMKEHHME  LIMTOILIA3MBI.
Opradou bt KJICTKH. OnHomeMOpaHHbIe OpPraHOW b KJICTKH:

suAomiazMarndeckas ceth (JI1C), anmapar ['oibaKH, TH30COMBI, UX CTPOCHHE
u (pyakmmn. B3amMocBsa3b 0THOMEMOpPAHHBIX OPraHOWIOB KIeTkH. CTpoeHHE
IPaHYJSAPHOTrO petuxkynyma. Mexanuszm nanpasienus oeaxos ¢ IIIC. Cunrtes
pacTBOpUMBIX OenkoB. CHHTE3 KIIETOUHBIX MeMOpaH. [ tagkuii (arpanyisipHbIii)
SHAOIIA3MATHUECKHH peTukyiayM. CekpeTopHas (GyHKIUsS anmnapara [ oibmku.
Moougurxayus 6enxoe ¢ annapame I'onvoxcu. Copmuposra 6eakoe ¢ annapame
L'onvoorcu. TpaHcnopT BEWIECTB B KIIETKE. Bakyoiau pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE  OPraHOWAbl  KJIETKA: MUTOXOHJAPWUU, TUTACTHUIBI.
Ipoucxoxcoenue  mumoxonopuii  u  niacmuo.  Cumbuoeenes  (K.C.
Mepeocroscxuii, JI. Mapeynuc). Crpoenne W (QYHKIIMA MHUTOXOHAPUN U
miacTua. [lepBruHbIC, BTOPHYHBIC W CIIOKHBIE TUTACTH BT (DOTOCHHTE3UPYIOTTUX
3yKapuoT. XJI0POIIACThI, XPOMOIUIACTHI, JICHKOTIACTHI BBICIIINX PACTCHUMN.

HememOpanusie  opranowanl  kietku  CtpoeHne w  (QyHKOHH
HEMEMOpPAHHBIX  OPraHOWAOB  KJETKH.  Pubocombl.  [Ipomescymounsie
Punramenmer. MukpodunaMmenTol. AxkmuHosgvle Mukpoguiamenmol. MbITIIEUHBIE
KIIETKA. AKMuHOBbie KOMNOHEHMbl HeMblUleYHblX Kiemok. MukpoTpyOOUKH.
Knetounsiii uentp. CTpoeHHe W JBUXKEHUE JKIYTHKOB W PECHHUYCK.
MukpoTtpyOouku uMrTomiadmMel. lleHTpuons. Deixu, accoyuuposannvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnuwie Oenxu.



Anpo. Obonouka sapa, XpOMaTHH, KapUOILIa3Ma, AJPBIIIKU, UX CTPOCHUE
u ¢yakimn. SAxepHeiii 6eaKoBEI MaTpuke. [I[pocTpaHCTBEHHOE PACTONIOKEHHE
XpoMOcOoM B WHTepGa3sHOM siape. Jyxpomamun u eemepoxpomamur. bemku
XpOMaTHUHA — TUCTOHBL. J[unamuka s0epnoi 000]104Ku 6 mMumose. fHoepHbiil
mpaucnopm.

Knetounbie BrmtoueHuss. CpaBHUTENbHAA XapPAKTEPUCTHKA  KJIETOK
AYKapHOT (PaCTATEIBHOM, J)KUBOTHOM, TPUOHOM).

JemoHcTpanumn

[Toptpetsi: K.C. Mepexkosckuit, JI. Maprynuc.

Tabmuisl 1 cxembl: «CTpOCHHE SYKAPUOTHUUYECKONU KIETKU», «CTpOoeHUE
KUBOTHOW  KJIETKW», «CTpPOCHUE PpaCTUTENIbHOW  KIEeTKW», «CTpoeHue
MUTOXOHAPUW, «SAapo», «CTpoeHHE MPOKAPUOTHUECKON KITCTKHY .

OO0opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKPOMNpPENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETIapaThl 0aKTePHATBHBIX KIICTOK.

JlaGopaTopHnass padora «l3yueHue CTPOCHHA KIETOK Pa3IAYHbBIX
OpPraHU3MOBY.

IIpakTuueckas padora «3yueHue CBOWCTB KJIETOYHOU MEMOPAHBIY.

JladopaTopHas pabora «/ccrmenoBanue miazMoin3a U ACIIa3MoNin3a B
PACTUTEIIBHBIX KIICTKAX).

IIpakTudeckast padora «l3yueHue ABWKEHHSA  I[MTOIIA3Mbl B
PACTUTEIIBHBIX KIICTKAX).

Tema 6. O0MeH BeliecTB ¥ MpeBpallieHHE YHEPTUH B KJIeTKe

AccMumAAs W AUCCUMUIIIANMS — JBE CTOPOHBI Metabomm3ma. Twhrbl
oOMEHa BEIECTB. aBTOTPOGHBIM W TEeTePOTPOdHBIA. YUacTHe KHCIOpoAa B
OOMEHHBIX TPOIIECCaX. DHEPreTUUECKoe O0ECIeUECHUE KIICTKU: MpeBpallieHUuE
AT® B oOmeHHbIx mpoueccax. {DepMEeHTATUBHBIM XapakTep peakKlui
KJIETOYHOTO MeTadonn3Ma. MEpMEHTHI, UX CTPOEHUE, CBOHCTBA MU MEXaHHM3M
neiicteusa. Kodepmentsl. Otmmuns  (GEepMEHTOB OT  HEOPTaHUYECCKHUX
KaTaJIu3aToOpoB. beNKu-akTUBaTOpel W OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb
CKOPOCTH (DePMEHTATUBHBIX PEAKINM OT PA3TUIHBIX (PaKTOPOB.

[lepBruHBIi CHUHTE3 OpPraHWYECKHWX BEIMIECTB B KieTke. DOTOCHHTES.
Anokcueennwiti u oxcueenHwiti pomocunmes y 6axmeputi. Ceemocobuparoujue
nueMeHmsl U NUSMEHMbl  PeaKyuoHHo2o yeHmpa. Poilb XIJIOPOIIaCTOB B
nporecce ¢orocuHTe3a. CBeToBas B TeMHOBas daswl. Pomoovixanue, Cs., Cy. u
CAM-munwvr  ¢pomocunmesa. IlpomyktuBHOCTE  (poTOcMHTE3a. Brmsname
pasIU4YHbIX (haKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUCHUE (POTOCHHTE3A.



XEMOCHUHTES. PaznooOpazue OPTraHU3MOB-XEMOCHHTETUKOB!
HUTPUPHUITUPYIONIHE OaKTEPHH, Kelle300aKTepuH, cepoOaKTEpUH, BOJOPOIHBIE
OakTepuu. 3HAUCHUE XEMOCHHTE3A.

AmnaspoOnbie opranu3Mbl. Bumasl Oposkenns. [IpoaykTel OpoxeHUS U WX
WCIOIb30BAHUE YETOBEKOM. AHA3pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTENN OOJIC3HEH.

AspoOHBIE OpPTraHU3MBI. Ortanbl 3HEPreTUYECKOTO oOMeHa.
ITonroroButensHbld  3Tan. [ nukonmu3 — OECKUCIOPOAHOE PaCIICTUICHHE
TJIFOKO3BI.

buonornueckoe OKUCIICHNE, WA KJIETOUHOE JIbIXaHue. PoJib MUTOXOHIpUH
B Mmpoueccax OHMOJOTMYECKOTO  OKHUCJeHMs. [{uknmdeckue  peakiu.
OxucnutenbHoe  GOChHOPUIUPOBAHKE. DHepeus MeMOPaAHHO20 — 2paouenma
npomonog. Cunmes AT®: paboma npomonnoi ATO-cunmasvl. IlpenmyiliecTsa
a’poObHOTO TyTH OOMEHa BEIIeCTB Tepea aHa’poOHBIM. O(PPEKTHUBHOCTH
SHEPreTUUECKOro oOMeHa.

JlemoHcTpanumn

[Toptpetsi: k. [Tpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubt u  cxeMbl: «@DOTOCHHTE3», «IHEPreTUUECKUH OOMEHY,
«buocunTes 6enkay, «Ctpoenne pepMeHTa», « XEMOCHHTESY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOTI, 000py/I0BaHKE ISt
MIPUTOTOBJICHHSI TIOCTOSTHHBIX W BPEMEHHBIX MUKPOIIPETIAPaTOB.

JlaGopaTopunass paGora «l3ydueHrne KaTaJIUTHYECKOM aKTHBHOCTH
(hepMeHTOB (Ha IPUMEPE aMIJIA3bl WITH KaTajaasbl)y.

JlabopaTopHast pa6ora «l3ydeHne QepMEHTATHBHOT'O pacCIICIUICHHUS
MEPOKCHUIA BOJIOPOA B PACTUTEITHHBIX M )KUBOTHBIX KIIETKAX).

JlabopaTtopnast padora «CpaBHeHHEe TIporieccoB (oToCHHTE3a H
XEMOCUHTE3a».

JlaGopaTopHas pabora «CpaBHEHHE MPOIECCOB OPOKEHUS M JBIXaHUSD».

Tema 7. HacneacreeHnasi ungopmanus M peajusamnusi eé B KJIeTKe

Peaknmuu  maTtpuunoro cuHTe3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B
peaknuaX MaTPUYHOTO CHHTEe3a. Peanmmzarus HaciencTBEHHON WH(MOpMAIHH.
['eneTnueckuii koa, ero ceoicrBa. TpaHckpunuus — MmatpuuHsliii cuHTe3 PHK.
[IpuHIMTIBI ~ TPAHCKPUMIIMK:  KOMIUIEMEHTAPHOCTh, aAHTHNAPAIICIIBHOCTD,
acumMMeTpuaHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii kiemue.
Hexooupyrowue PHK.



Tpancnsiusa u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OuocuHTese
oenka. YcnoBua OwmocuHTe3a Oenka. KoaupoBanume amuHOKHCTOT. Poib
pubocoM B OMOCHHTE3E OEIKa.

Cospemennvie npeocmasaenus o cmpoenuu 2erog. Opranuzanusa reHoma y
MIPOKAPUOT U 3YKAPUOT. Perysndius akTUBHOCTH I'€HOB y Mpokapuot. [ unoresa
omepona (®. Kakob, XK. Mano). Mozrexynsaprvie mexanuzmel 3KCNpeccull 2eH08
y oykapuom. Ponv xpomamuna 6 pecyiayuu pabomul 2enog. Perynsauus
0OMEHHBIX MPOLECCOB B KieTke. KieTounblii romeocTas.

Bupycet — HexneTounsie (GOpMBI KM3HH W OOJMTaTHBIC TAPa3WTHI.
CtpoeHmME TIPOCTHIX W CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.
Kusnennwit yuxn JIHK-cooepoicawyux eupycos, PHK-cooepoicawux supycos,
oaxmepuogpacos. Obpamuas mpanCKpunyus, pesepmasd, uHmezpasd.

Bupychble 3a0osieBaHuA uegOBEKa, JKUBOTHBIX, pactenuit. CIIU]L,
COVID-19, conuanbHble 1 MEIULIMHCKHUE MPOOIEMBI.

buounpopmamura: unmezpayus u ananuz 6oavuLux Maccusos («bigdatay)
CMPYKMYpPHbIX Ouonocuyeckux oamnvix. Hanomexnonoeuu 6 oOuonocuu u
meouyune.  IIpoepammupyemvie  ynxyuu  6Oenxos.  (Cnocodwvi  00CmasKu
JIeKapCme.

JemoHcTpanumn

[Toptpetsr: H. K. Konsnios, /1. . UBaHOBCKHIA.

Tabmumer u  cxembl: «bmocuHTes Ocnkay, «['eHESTHUECKHUH KOm»,
«Bupycer», «bakrepuodarny.

IIpakTnueckas padora «Co31aHue MOJICIIA BUPYCAy.

Tema 8. /KusHeHHbIH ITUKJI KJIETKU

Knerounsiéi nmki, ero mepumoasl w perymsanusa. Uetepdaza m mMuTO3.
OcobeHHOCTH TIPOTIECCOB, MPOTeKamuX B uHTEpdasze. [loAroToBka KIETKH K
aenenuto. llpecuHTeTHueckuii  (MOCTMUTOTHYECKHH), CHHTETHYECKHUH W
MOCTCHHTETHUECKHH (MPEMUTOTHUCCKUH ) TIEPUOBI MHTEP(A3HI.

Marpuunsiii cuaTe3 IHK — pernnmukanms. [Ipuauuner pennmkanuun JITHK:
KOMILUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, AHTUINAPALICIbHOCTD.
Mexanusm pemukaimu [JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TelloMepa3a. XPOMOCOMHBIM HA0OpP KIETKM — KapuOTHI. JIMIUIOMAHBIN U
ramionHbid  Habopbl XpomocoM. [‘omosiornuHbie xpomocombl. llojoBbie
XPOMOCOMBI.

Hlenenue wieTkn — muTo3. CTaguu MHTO3a W MPOUCXOJAIIAE B HUX
npoueccsl. Tunel MuTo3a. KapruoknHes u nUTOKMHE3. bronornueckoe 3HaueHue
MHUTO3Q.



Perynsauus MUTOTHUECKOTO 1MKJIA KIETKU. [IporpaMmmupyemas kaeTouHas
rudesb — anomnTos.

Knerounoe sapo, xpomocoMmbl, (PyHKIIMOHAJIbHAA TCHOMUKA. Mexanusmbl
nponughepayuu, oughghepenyuposku, cmapenust u cudeau kiemox. «l{ugposas
KIemra» — buouHpopmamuyeckue Mooenu PyHKYUOHUPOSAHUS KIEeMKU.

JemoHcTpanumn

Tabmunbl 1 cxembl: «KU3HEHHBIM MUK KIETKH», «MuT03», «CTpoeHHe
xpomocomy, «Pemmkanua JTHK».

OOopynoBaHue: CBETOBOM MHUKPOCKOMN, MUKpomnpenapaTsl: «MHUTO3 B
KJIETKAX KOPEIIIKA JIyKay.

JlaGopatopnass  padora  «lM3yueHwe XpOMOCOM Ha  TOTOBBIX
MHUKpPOTIpenapaTaxy.

JlaGopaTopunass pabGora «HaGmiomenue MuTO3a B KJIETKAX KOHYHMKA
KOpEIIKa Jiyka (Ha TOTOBBIX MUKPOIIpeTapaTax).

Tema 9. Ctpoenue n pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OPraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHUS U KU3HEACATEIBHOCTH  OJHOKJIETOUHBIX
opraHu3moB. bakrTepuu, apxeu, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOUHbBIC
BOJIOPOCIH, APYrue NpoTUCThl. KOJIOHUAIbHBIE OPraHU3MBbI.

B3auMocBA3p uyacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. Opraius3M Kak eImHoe 1esoe. ['omeocras.

Tkanu pacrennit. Tumbl pacTUTENbHBIX TKaHEH: 0Opa3oBarebHas,
MOKPOBHAsA, MPOBOAIIAS, OCHOBHASA, MexaHndyeckasd. OCOOEHHOCTH CTPOCHH,
(byHKIMI ¥ PacHoJIOKEHHS TKAaHEH B OpraHax pacTCHHH.

TkaHM KUBOTHBIX W U€JIOBEKA. THUIMBI )KUBOTHBIX TKAHEH: 3NUTENNAIbHASA,
COCIMHUTEIbHASA, MbIeuHas, HepBHAsA. OcOOCHHOCTH CTpOeHUs, (PyHKIWI u
PacCIOJIOKECHHS TKaHEH B OpraHax »KMBOTHBIX U UEJIOBEKA.

Opransl. BereratuBHbie W reHEpaTUBHBIC OpraHbl pacTeHuil. OpraHsl
CUCTEMbl OPraHOB >KMBOTHBIX W ueNioBeKa. MYHKIMM OpPraHoB W CHUCTEM
OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OAHOKICTOUYHBIX U
MHOTOKJIETOUHBIX JKUBOTHBIX. HapykHbili 1 BHYyTpeHHUI ckeneT. CTpoeHUe U
THUIIBI COEIMHCHUS KOCTEM.

JIBukeHHEe OpraHu3MoB. JI[BM)KEHHE OJIHOKJIETOUHBIX OpPraHU3MOB:
aMEOOUTHOE, KIYTUKOBOE, PECHUUHOE. J[BUIKEHNE MHOTOKJIETOUHBIX PACTCHUH:
TPONU3Mbl M HACTUM. J[BHIKEHHE MHOTOKJIETOUHBIX >KMBOTHBIX M YEIOBEKA:
MbiieuHas cucrema. Peduekc. CkeneTHbie MBITIIH U UX padoTa.



[Iutanne opranm3smoB. lloryiomenne BOABI, YIJEKUCIOrO rasa |
MHHEPAIBHBIX BEIIECCTB pacTeHHUAMH. [IuTaHne >kMBOTHBIX. BHYTpHIOIOCTHOE
W BHYTPHUKJIECTOUHOE THIICBapeHue. [IuTaHWe NO3BOHOYHBIX IKUBOTHBIX.
Otnensl  NOUIIEBAPUTEIBHOrO  TpakTa.  lluIeBapuUTENibHBIE  JKEJIE3bl.
[InmeBapuTenpHas CUCTEMA YETOBEKA.

Jlpixanue opraHu3moB. JlpixaHue pacTeHuid. JlpixaHWe IKABOTHBIX.
Hnddysns ra3os uepe3 MOBEPXHOCTH KIeTKU. KoxkHOe nprxanue. JlprxareapHas
noBepxHoCcTh. JKabepHoe U JIEroyHoe jAbixaHue. JIpixaHWe MO3BOHOYHBIX
JKUBOTHBIX W YEJIOBEKA. OBOJIIOIMOHHOE YCI0XXHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cCucTeMa 4eynoBeKa. MexaHu3m
BCHTWISALMK JIETKUX Y NTHLI W MJICKONUTAOIMUX. Perynsauus abIXaHwus.
JIpIxaTeabHbie OObEMBI.

TpaHcmoOpT BEMIECTB Y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemWECTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHocHasi cucTtemMa MO3BOHOYHBIX KUBOTHBIX U uenoBeka. Cepalle,
KPOBEHOCHBIE COCYJIbl M KpoBb. Kpyrum kpoBooOpamieHusa. IBOJIOIUOHHBIC
YCIOKHEHHUSI CTPOCHUS KPOBEHOCHON CHCTEMBI TO3BOHOUYHBIX JKHBOTHBIX.
PabGota cepania u €€ perysamusi.

Brigenenne y opranusmoB. Beinenenue y pacteHwil. Beiaenenuwe 'y
#UBOTHbIX. CoKpaTuTeNbHble Bakyosid. OpraHbl BbiAeSicHHS. DuibTpaius,
CeKpelMss W O00paTHOE€ BCACHIBAHUE KAK MEXaHU3Mbl PabOThl OpPraHOB
BbiJieiieHUsA. CBA3b TMOJOCTH Tejla C KPOBEHOCHOW W BBIACIUTEIIBHOM
CUCTeMaMH. BpiaeneHne y TO3BOHOYHBIX JKMBOTHBIX M 4eyoBeka. [loukw.
Crpoenne n pynkuonnposanre Hedpora. OO6pa3oBaHHEe MOYH Y YEIIOBEKA.

3ammTa y OpraHu3MoOB. 3allliTa Y OJHOKJICTOYHBIX OpraHu3MoB. Cropsl
OakTepud W LMUCTHl MPOCTEHINMX. 3alllMTa Y MHOTOKJIETOUHBIX PACTCHUH.
Kytukyna. Cpeacrsa nacCUBHON M XMMUUYECKOM 3a1UThl. OUTOHIUIBI.

3aimra y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHBIE.
3amuTa opranusMa ot Oosie3Hei. MimMyHHas cuctema denoBeka. KimeTounblid u
TYMOPAJIbHBIH UMMYHUTET. BpOXKAEHHBINH W MPUOOPETEHHBIN CHeTMpUUECKAN
UMMYHUTET. Teopus KIIoOHAIBHO-ceekTuBHOTO mMMmyHuTeTa (I1. Opmmax, ©. M.
bepuer, C. Tonerasa). BocnammtenbHble OTBETH OpraHuU3MoB. Pojb
BPOXKJAEHHOTO UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BAHUM.

Pazmpaxkumocte W perymanua y OpraHu3MoB. Paszapaxxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazapaxuMocTs W perymanusa y
pacteHuii. POCTOBBIE BEIIECTBA U MX 3HAUYCHUE.

HepsHas cucrema m peduiektopHas peryssius y >KMBOTHHIX. HepBHas
cucteMa U €€ OTACNbl. JBOJIOLMOHHOE YCJIOKHEHUE CTPOEHUA HEPBHOU



CHUCTEMBI Yy >XMBOTHBIX. OTAEIbl TOJOBHOTO MO3ra MO3BOHOUYHBIX >KHBOTHBIX.
Pedneke u pednexropras ayra. beaycnoBHbie U YCITOBHBIE PEDICKCHI.

I'ymopanbsHas perynsaiys U SHAOKPHHHAS CUCTEMA KUBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3anMocBsA3p HEPBHOM M HAOKPHHHOH cHcTeM. [ mmoramamo-runoduzapHas
cucTema.

JlemoHcTpanumn

[Toptper: W. I1. [TaBnos.

Tabmuipl 1 cxembl: «OIHOKIETOUHBIE BOJAOPOCINY, «IMHOTOKIETOUHBIC
Bojopocnny, «bakrepumn», «lIpocreimmey, «Opranbl IBETKOBBIX PACTECHHI,
«CHUCTEMBl OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHe
HaceKoMbIX», « TkaHu pactenuit», «KopHeBbie cUCTEMBI», «CTPOSCHHE CTEONIAY,
«CTpoeHHe NUCTOBOM TUIACTUHKMY, « TKaHU XKUBOTHBIX», «CKEIET UeIOBEKa,
«IInmeBaputensHas cucteMma», «KpoBeHocHas cucTeMa», «JlpixaTenbHas
cuctema», «HepBHas cucrema», «Koxa», «MpleuHas  CHCTEMay,
«BopraenurenbHas cucteMay, « QHIOKPUHHAA cUcTeMay, «CTPOSHHE MBIIIIBDY,
«Mmmynutery, «KumeunonmonoctHeie», «CxeMa TWTAHUSA  PaCTCHHI»,
«KpoBEHOCHBIE CHCTEMBI TMO3BOHOUHBIX JKMBOTHBIX», «CTpPOEHHE THIPHIY,
«CTtpoeHue miaHapuny», « BHyTpeHHee CTpoeHHuE A0XKAeBOro uepssy, «HepBHas
cucrema peid», «HepBHaa cucrema Jarymku», «HepBHas cuctema
npecMmbikatonuxcay, «HepBHas cucrema nruiy, «HepBHas cucrema
MJIeKomuTaromux», « HepBHas cucreMa uemoBekay, «Pedaekcey.

OO0opynoBaHHE: CBETOBOM MHKPOCKOI, MHUKPOIIpenapaThl OTHOKJICTOUHBIX
OPraHu3MOB, MHKpOIpenapaThl TKaHEW, PaKOBHMHBI MOJUIIOCKOB, KOJIJICKIIAH
HAaCEKOMBIX, UTJIOKOXKHUX, )KMBBIE IK3EMIUISIPhl KOMHATHBIX PAaCTeHU, repOoapuu
pacTeHui pa3HBIX OTACNIOB, BJIAXKHBIE TIPENaparbl KHUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIEKIIMA OECMO3BOHOUHBIX >KMBOTHBIX, CKEJIET YEIOBEKa,
o0opy0BaHUE i1 JACMOHCTPALMM TOYBEHHOTO W BO3JAYIIHOTO THUTAHUA
pPacTEHH, pacCIICIUICHHS Kpaxmana W OCIKOB IOJ JeHCTBHEM (PEpMEHTOB,
000py0BaHUE I JIEMOHCTPAIlMA OMBITOB TI0 HW3MEPECHHUIO >KU3HEHHOM
E€MKOCTH JIETKMX, MEXaHWU3Ma JbIXaTeIbHBIX ABMXKCHUN, MOJCIHA TOJIOBHOTO
MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHas pabdoTa «/3yueHue TKaHEH pacTCHUIY.

JlaGopaTopHas pa6ora «/3yueHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi pabora «l3ydueHrue opraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazmHo:xeHne U pa3BUTHE OPraHU3MOB



®opmbl pa3MHOXKEHUS OPraHU3MOB. OeCTojoe (BKITIOUAs BETETaTUBHOE) U
nosioBoe. Buabl 0ecnojioro pa3MHOKEHHS: MOUYKOBAHUE, CIOPYJIALHNS,
(dbparmeHTanms, KIOHAPOBAHHE.

ITonoBoe pasmuoxxenue. [lomoBbie KIeTKH, Wiu rameTsl. Meiios. Craauun
Mero3a. lloBeneHne xpomocoM B Menosze. Kpoccunrosep. buonormueckwmii
CMBICJI M€#03a U MOJIOBOTO nporecca. Meio3 U ero MeCTO B JKU3HEHHOM LIMKJIE
OpPraHU3MOB.

[IpenzapoasiimeBoe paszsutue. ['ameTroreHe3 y KUBOTHBIX. [lonoBbie
xenes3bl. OOpa3oBaHME W Pa3BUTUE TMOJOBBIX KIETOK. CrepMaroreHes
ooreHe3. CTpoeHUeE MONOBBIX KIIETOK.,

OmoaoTBOpEeHHE W 3MOPHOHAJIBHOE PA3BUTHE >KUBOTHBIX. (CroOCOOBI
OIJIOJIOTBOPEHUS . HAPYKHOE, BHYTpeHHEE. [ lapTeHoreHes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOpHoIoTHi —
HayKa O Pa3BUTHHA OPTaHM3MOB. Mopgocenes — oOHa u3 enasuwix npooiem
ambpuonoeuu. Konyenyusi mopghocenos u mooenu mopgoeenesa. Cranun
SMOpHOTreHe3a KUBOTHBIX (Ha mipuMmepe Jarymkw). JlpoGmenme. Tumbl
apoOneHusd. Jlemepumunuposannoe U HeOepMUHUpogannoe  opoob.ienue.
bracmyna, muner 6aacmyn. OCOOEHHOCTH APOOIEHUA MJICKOMUTAIOIIUX.
3apoapIieBbie JIMCTKH (TacTpysiammsi). 3akiiajika OpraHOB W TKaHEW U3
3apOJBIIICBBIX JIMCTKOB. B3auMHOE BIWsSHWME YaCcTEd Pa3BUBAKOLIETOCA
3apoapiiia (AMOpHOHATBHAS WHIYKIKA). 3aK/aKka TlaHa CTPOCHUS KUBOTHOTO
KaK pE3yJbTaT HWEPAPXMUECKUX B3aUMOJCHCTBHA TreHOB. BnusHue Ha
AMOPHOHATIFHOE PA3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAIOMIEH CPEIbI.

Poct u pazButue xuBOTHBIX. [locTamOpuoHanbHbiil nepuos. [Ipamoe u
HempsaMoe pa3sutue. Pazsutne ¢ meramopdo3oMm y OECrmo3BOHOUHBIX U
MO3BOHOYHBIX KWUBOTHBIX. BHONIOrHuUecKoe 3HAUCHHWE NPSAMOro M HEMPSAMOro
Pa3BUTHUA, UX PAcpPOCTPaHEHUE B npupode. Tumbsl pocta KUBOTHBIX. DakTOPHI
pPEryJslIMM  POCTAa KUBOTHBIX M uyenoBeka. CTaguu MOCTAMOPUOHAIBHOTO
pPa3BUTHUA Y KMBOTHBIX W ueioBeka. [lepuoasl oHTOreHe3a uenopeka. Crapenue
U CMEPTh KaK OMOJIOTHUECKHUE MTPOLIECCHI.

PasmuoOXeHHMe m paspuTHe pacteHuii. ['amerodur m cmopodur. Meiios B
JKU3HEHHOM IMKJIe pacTeHuii. OOpa3zoBaHue CHmop B Ipolecce Menosa.
l'amerorenes y pactenuil. OIJIOJOTBOPEHUE U PA3BUTHUE PACTHUTEBHBIX
OpraHu3MoB. J[BOWHOE OMIOIOTBOPEHUE Y LIBETKOBBIX pacTeHuii. OOpa3oBaHue
Y Pa3BUTHE CEMECHU.

MexaHu3MBbl PETyIsLMA OHTOT€HE3A Y PACTEHUM U JKUBOTHBIX.

JemoHcTpanumn

[Toptpetsi: C. I'. HaBammu, X. [Ineman.



Tabmunbl U cxembl: «BeretaTuBHOE pa3MHOXKEHHE», « THIBI OECoaoro
Pa3MHOXKEHUA», «Pa3MHOXKEHHE XJITAMUAOMOHAAb», «Pa3MHOXKEHUE 3BIIICHBIY,
«PazmHoOxkeHne  ruapel», «Meio3dy, «XpomocoMbl»,  «l ameToreHesy,
«CTpoeHue ARLECKIECTKH U criepMaTo3ouia», «OCHOBHbBIE CTAJAMU OHTOTEHE3a,
«IIpamoe m Henmpsamoe pasButue», «PaszButme Mmanckoro kyka», «Pa3zsuthe
capanumn», «Pa3putue nArymkuw», «/[BolHOE OIJIOJAOTBOPEHUE Yy I[BETKOBBIX
pactenuity, «CTpoeHUE CEMAH OJHOAOJBHBIX W JABYAOJbHBIX PACTCHUI»,
«KW3HEHHBI UHUKI MOPCKOM  KamyCTel», <(QOKW3HEHHBIM LUK MXay,
«KW3HEHHBIN UK MANOPOTHUKAY, «KW3HEHHBIN LIUKIT COCHBI»,

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpenaparbl SAHLECKICTOK U
CIEPMATO30U10B, MOAENb « MK pa3BUTHUSA JIATYIIKNY.

JlaGopaTopHnass padora «l3yueHue CTPOCHHA TMOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

IIpakTHueckasi padora «BbIsiBjicHHE MPU3HAKOB CXOJCTBA 3apOAbIIICH
MO3BOHOYHBIX >KHBOTHBIX).

JlaGopaTopunass padora «CTpoecHHME OpPraHoB Pa3MHOXKEHHSA BBICIIHNX
PaCTECHUNY.

Tema 11. I'eHeTuKka — HayKa 0 HACJIEACTBEHHOCTH M M3MEHUYHBOCTH
OPraHu3MoB

HUctopus cTraHOBEHUS W Pa3BUTHUS TEHETUKU Kak Hayku. Pabotel I
Menpens, I'. ne ®pusa, T. Moprana. Ponp 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHH
renetnkd. Padotelt H. K. KonsiioBa, H. Y. Basunosa, A. H. benosepckoro, I
J1. Kapmieuenko, 10. A. ®dumnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TCHETHUYECKHE TIOHATUA W CHUMBOJIBI. [ OMOJIOTHYHBIE
XPOMOCOMBI, QIJIEJbHbIE T€HbI, aJbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBINA H
PELECCUBHBIN MPU3HAK, TOMO3UIOTa, FETEPO3UTOTA, YUCTAs JIMHUS, TUOPUIIBI,
reHotur, (erotun. OCHOBHBIE METOJAB TEHETHKH. THOPUIOIOTHUCCKHM,
LUTOJIOTHYECKUN, MOJIEKYJIAPHO-TEHETUUECKUM.

JemoHcTpanumn

[Toptpetsr: 1. Mennens, ['. ne ®pus, T. Mopran, H. K. Komsuos, H. W.
Basunos, A. H. benozepckuii, I'. J[. Kapnieuenko, IO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuibl U cxeMbl: «MeToAbl TeHETUKNY, «CXEMbI CKPEIIUBAHUS .

JlabopaTtopHast pabGora «J[pozodmima kak OOBEKT TEHETHUCCKHX
HCCIIEIOBAHUANY .

Tema 12. 3akoHOMepPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. Ilepsbiii 3akoH MeHaena — 3aKoH
€IMHOO0Opasusi THUOPUAOB MEPBOro IMokoyieHud. IIpaBuiao JOMHHHUPOBAHUA.



Bropoii 3akon MeHnaens — 3aKOH pacleIUIeHAs] TPU3HAKOB. [{ATonornyeckue
OCHOBBI MOHOTHOPHIHOTO CKpeIMBaHus. [ MmoTe3a 4yuCcTOTh raMerT.

AHanuzupyomee CKpEILMBAHUE. [TpomexyTOuHbIH XapakTep
HaclienoBanus. Paciienienue npu3HakoB NpyU HEMOJTHOM JTOMUHUPOBAHKH.
JuruOpunHoe ckpeuuBanve. Tpetuit 3akoH MeHnens — 3aKOH

HE3aBUCUMOTO  HACJICAOBAaHWS  NPU3HAKOB.  l[ATOMOrMuyeckue  OCHOBBI
JUTUOPHUIHOTO CKPEIMBAHMS.

CuerieHHOoe  HacienoBaHue  mnpusHakoB. Pabotet  T. Moprana.
CueruieHHOE HacjeAOBaHUE TE€HOB, HAPYLIECHUE CLEIUICHUS MEXIY TE€HaAMM.
XPpOMOCOMHAasA TEOPHS HACIICICTBEHHOCTH.

['enerrka mosa. XpoOMOCOMHBIA MEXaHU3M OMPEACSICHHS ToJ1a. AyTOCOMBI
W TIOJIOBBIE  XPOMOCOMBI. | OMOramMeTHbIi W  TE€TEPOraMEeTHBIA  MOJI.
['eHeTnueckass CTpyKTypa NOJIOBBIX XpOMOcoM. HacienoBaHne nNpu3HAKOB,
CUEIUICHHBIX C TTOJIOM.

['enHotnnn kak 1enocTHad cucrtema. llmedoTponus — MHOXKECTBEHHOE
JNEeUCTBUE TeHa. MHOXKECTBEHHBIA ayuienu3M. B3anMoAeHCTBUE HEAUTETbHBIX
reHoB. KoMmmyiemenTapHocth. Onucras. [lonumepus.

['eHeTHueCKMii KOHTPOJIb PA3BUTHUSl PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOTIOTHUECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITHIA.
['eHeTHuecke MeEXaHM3Mbl CHUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJACHUCTBUA
«XO35IMH — Mapa3uT» M «XO35IMH — MHUKpPOOMOM». ['€HeTHUeCKHE aCHEeKThl
KOHTPOJISI ¥ U3MECHECHHSI HACJICICTBCHHON HH(POPMAITNY B TTIOKOJICHUAX KJIETOK U
OPraHu3MOB.

JemoHcTpanumn

[Toptpersr: I'. Menaens, T. Mopran.

Tabmuubsl 1 cxembl: «llepBbii U BTOpOH 3akoHbl MeHnensa», «Tperuit
3akoH  Mengens»,  «AHanusupyloiiee — ckpemumBanuey,  «HemnonHoe
TOMHUHUpOBaHUE», «CIETUICHHOE HAC/ICIOBAaHUE TPHU3HAKOB Y APO30(HIIBI»,
«['enetnka momay, «Kapumorunm uyenoseka», «Kapmotum apozoduiteiy,
«Kapuwotun nTuip», «MHOXKECTBEHHBIN —aienn3sm», «BzaumoaencTeue
TE€HOBY.

OOopynoBaHue: MOJENb AJiS JASMOHCTPAIlMd 3aKOHOB €IMHOOOpa3usd
rUOpUIOB TIEPBOTO TIOKOJEHUS M PACIICIUIEHUA MPU3HAKOB, MOJACNb IS
JEMOHCTPALMHA 3aKOHA HE3aBUCHMMOTO HACJICAOBAHHS MPU3HAKOB, MOJETb A
JEMOHCTPALMU CUEIJICHHOTO HACICIOBAHUS MPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpemnapar: «J{po3odumnay.

IIpakTnueckass padora «l3ydeHue pe3yJbTaTOB MOHOTHOPUIHOTO
CKPEIIMBAHUSA y TPO30HUITBI».



IIpakTuueckass padora «l3yueHue pe3yabTatoB JAUTHOPUIHOTO
CKPEIIMBAHUS Y TPO30DHUITBI».

Tema 13. 3akoHOMEPHOCTH H3MEHUYNBOCTH

BzaumopeiictBue renotuna u cpeasl npw (popmupoBaHuu (HEHOTHMA.
N3menunBocTh mpu3HakoB. KauecTBEHHBIE W KOJWYECTBEHHBIC TPU3HAKH.
Buabl n3MEHUNBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Moaudukanunonnas W3MEHYHBOCTh. Pomb cpenbl B (popMupoBaHHH
MOAN(UKATTMOHHO T W3MEHUYHUBOCTH. Hopma peaknun MIPU3HAKA.
Bapuanwonnsiii psg w Bapuarnmonnas kpuBas (B. Horanncen). CsoiicTBa
MOAN(PUKAIMMOHHON N3MEHIUBOCTH.

I'eHoTunuueckas HU3MCHYHUBOCTD. CsoiicTBa TCHOTHUITMYCCKOU
HU3MCHUYHUBOCTH. BI/II[BI FCHOTUIIMYECCKOA HW3MECHUYMBOCTH: KOM6I/IHaTI/IBHa${,
MyTallMOHHAA.

KomOuHaTuBHass M3MEHYMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. Pojgb KOMOMHATUBHOW W3MEHYMBOCTH B
CO3/IJaHUH T'€HETHUUECKOTO pa3Hoo0pa3us B Mpeaesiax OJHOTO BUA.

MyTainmoHHass U3MEHYHUBOCTh. BUabl MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHbie. CIOHTAHHbIE M HWHAYUUPOBAHHBIE MYyTalluu. SaepHbE W
uuromiazMaTuyeckue Myrtanud. (CoMaTHYeCKHMe W TOJIOBbIE  MYTallUu.
[IprurHBl BOBHUKHOBEHUA MyTauuii. MyTareHsl U WX BIIMSHAEC HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOTO MPOIEcca. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacieacTseHHon m3menunBoctr (H. M. Basumos). Buesnepnas nsMeHUnBOCTS 1
HACJICACTBEHHOCTb.

Onuecenemuxa u 3NUCCHOMUKA, pPOTb DNUCEHEMUYECKUX (GaKmopos &
HACNe008aHUY U USMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JemoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Basumnos.

Tabmumper u  cxemsl: «Buapl w3MeHUMBOCTHY, «MoaudukanmoHHas

A3MEHUYUBOCTBY, «KomOunaTupHast A3MEHUYMBOCTBY, «Meiio3y,
«OnnogotBopenuey, «l'eHeTmueckue 3a0ojeBaHUA  4eloBeka», «Buapl
MYTaLHANY.

OO0opynoBaHue: KUBbIC U T€POAPHBIE HKIEMILIAPHI KOMHATHBIX PACTCHHM,
pucyHkH (poTorpadun) >KHBOTHBIX C PA3TMYHBIMU BAIAaMW W3MEHUABOCTH.

JlaGopaTopuas padora «Hccnenosanme 3aKOHOMEPHOCTEN
MOAU(UKAMMOHHON W3MEeHUMBOCTH. [locTpoeHmMe BapualMOHHOTO psiaa M
BapPUALIMOHHON KPUBOWY.

IlpakTnueckas pabdora «Myrtammm y apo3oduibl  (HA TOTOBBIX
MHUKPOTIPETIapaTax)y.



Tema 14. I'eneTnka JesioBeka

Kapunotun uenoBeka. MexayHapoiHas porpaMma MCCIeI0BaHUsA TE€HOMA
yeqmoBeka.  MeTonbpl  HM3ydeHMA TEHETHMKM  YEJIOBEKA. TCHEAIOTHYECCKUM,
ONM3HEIOBBIH, U TOTEHETHYECKHUM, MOMYJIALMOHHO-CTATUCTUYCCKUU,
MOJICKYJIAPHO-TCHETHUECKHIA. CoBpemMeHHOE ONPEICIICHUE TEHOTHIA:
MOJJTHOTCHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCJIE C MMOMOIIBIO
[II1P-ananu3za. HacneactBenHnble 3a0ojieBaHMsA  4YenoBeka. [ eHHbIE |
XPOMOCOMHBIE  OOJIe3HM  YelloBeka.  boje3Hn ¢ HacleACTBEHHOM

MPEAPACIIOIOKEHHOCTBIO. 3HaueHue MEIULIMHCKON TE€HETUKHU B
MPEJOTBPAILCHUN U JICYEHUU MCHETHUECKUX 3a00JieBaHuil uenoBeka. Menauko-
F€HETUYECKOEC  KOHCYJbTUPOBAHMUE. CTBOJIOBBIE  KJIETKH. [Tousartue

(TEHETHYECKOTO Tpy3a». OTUYECKUE AaCHEeKThl MCCIEAOBAHUKA B 00jacTu
PEIAKTUPOBAHUSA T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTndeckne (akTOphl MOBBINIEHHOW UYYBCTBUTEIBHOCTH YEJIOBEKA K
(m3udeckoMy W XAMHUYECKOMY  3arps3HCHHIO  OKPYXKAIOIIEH  CPeJibl.
['eHeTnUeCcKas MpeapacnoiOKEHHOCTh YETOBEKA K TATOJIOTHSIM.

JemoHcTpanumn

Ta6muist u cxemsbl: «KapuoTtun uenoBekay, «MeToibl U3yUCHUS TEHETUKHI
yenoBekay, «l eHeTnueckne 3a00JICBaHUA UEIOBEKAY.

IIpakTHueckasi padora «COCTaBICHUE U aHAJIN3 POJAOCIOBHON Y.

Tema 15. Centexkuusi 0praHu3zMoB

JloMecTuKkalMss M CeyieKUus. 3apOKICHHUE CEJICKIMA W JOMECTHKALIMH.
Yuenue H. U. BasunoBa o lleHTpax NpPOUCXOXKIECHUS W MHOT000pa3ud
KYJIbTYPHBIX PacTeHui. Pob CeneKunu B CO3MaHUU COPTOB PACTEHUH W MOPOJ
*KUBOTHbIX. CopT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX pPANOB B
HacjaeAcTBeHHOM wu3MeHuuBocth H. WM. BasuioBa, ero 3HaueHue s
CEJIEKIIMOHHON PadOTHI.

Metoapl ceneKiMoHHOM padoThl. MCKYCCTBEHHBIH OTOOP: MAcCOBBIA M
WHJVMBUAYAJbHBIA.  DTanbl  KOMOMHAMOHHOW  cenekuuu.  McmbiTaHue
MPOU3BOAUTENEH TO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO OIEHKH
(dheHOTHIIA MOTOMCTBA ¥ OTOOP O TEHOTHUITY ¢ mMoMoTIbio aHaim3a JIHK.

HckycCTBEHHBIM  MyTaréHe3 Kak METOJ  CEJEKIMOHHOW  paboTHl.
PanpanvoHHbIli W XUMHYECKMM MyTareHe3 KakK MCTOYHMK MyTalud Yy
KyJIbTYpHBIX (hOpM OpraHu3MoB. Mcmosp30BaHWe TEHOMHOTO PEAAKTUPOBAHUS
1 MeToa0B pekomOuHanTHbIX JIHK s mojiyyeHusa ucxoqHoro marepuania ajis
CEJICKIUH.

[Tonyuyenne MOJTUTITOUIOB. Buayrpusuaosas ruopUaAn3aIUA.
bnu3kopoACTBEHHOE — CKpeliuBaHuWe, WM  WMHOpuauHr.  HeponcTBeHHOE



CKpEIlMBaHUE, WM ayTOpuauHr. ['eTepo3nc v ero mpuuuHbl. Mcnonb3oBaHue
reTeposnca B cenekuuu. Otnanéunas rubpuausamnus. [Ipeogonenune oecrmoaus
MEKBUAOBBIX THOPUIOB. J[OCTMIKEHHS CENICKIMU PACTCHUN M IKUBOTHBIX.
«3enénas pegontoyusi».

CoxpaHeHue U U3yUYCHUE T€HETUUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUMA
U UX JHUKUX Ppoauued Uil CO3JaHus HOBBIX COPTOB M TUOPUIOB
CENIbCKOXO3AMCTBEHHBIX KYJIBbTYP. [M3yuenue, coxpanenue u ynpasgiexue
CCHEMUYECKUMU — PeCypcamu  CEeNbCKOXO3SAUCMBEHHBIX U NPOMBICIOBbIX
JICUBOMHBIX 8 YEJISX YIYUULeHUS CYUWeCmEYIoWuUx U CO30AHUs HOBIX NOPOO,
JUHUWE U KPOCCO8, 8 MOM 4Yucie ¢ NPUMEHEHUEM COBPEeMEHHbIX Memooo8
HAY4YHbIX UCCTI008AHUT, NEPEO08bIX UOell U NePCNeKMUBHBIX MEXHON0U.

JemoHcTpanumn

[Toptpers: H. Y. Basunos, . B. Muuypun, ['. JI. Kapneuenko, I1. 11
JlykbsiHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuist u  cxembl: «l[eHTpbl TPOUCXOKIACHUS W MHOrooOpazus
KYJbTYPHBIX PAcCTEHUN», «3aKOH TOMOJIOTMYECKHUX PSAAOB B HACIEACTBEHHOM
U3MEHUYUBOCTH», «Metoael cenmekiuny, «OtnanéHHas ruOpuau3ausy,
«MyTarenesy.

JlabopaTopHass padora «/3yueHHe COPTOB KYJIbTYPHBIX PACTCHUN U
MOPOJI TOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «3yueHne METOIOB CENICKIIUA PACTCHUMY .

IIpakTuueckas padora «IIpuBuBKa pacTeHHITY.

Ixkckypcusi «OCHOBHBIE METO/ABl M JOCTHKEHUA CEJICKIMU PACTEHUU H
KUBOTHBIX  (HAQ  CEJIGKIIMOHHYIO  CTaHIMIO,  ITUIEMEHHYI0  (epmy,
COPTOUCIBITATEbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B Ja0OpaTOpHIO
arpOYHHUBEPCUTETA WJIH HAYTHOTO TICHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETUYECKAsI OHOJ10T U

OOBEKThI, UCNOJIB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIC
KYJbTYpbl, = MHUKPOOPTraHM3MBbI, WX  XaPaKTEPUCTUKA.  TpagullMOHHad
OMOTEXHOJIOTUA: XJICOONEUYEHUE, TMOJYUYECHHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJeIUE. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MUKPOOHUOIOTHUYECKUX
texHojoruii. [Ipon3BocTBO O€NKa, aMUHOKUCIIOT U BUTAMHHOB.

Coznanue TEXHONOTUA U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHECHHUS
U KOHCTPYUPOBAHUSA TE€HOMOB C LEJIbIO TMOJYUYCHUS OPraHu3MOB U HX
KOMIOHEHTOB, COAEPKAINX HE BCTPEUAIOIIMECS B MPUPOIC OMOCUHTETUUECCKUE
My TH.

Knetounas unxkenepus. MeTobl KyJIbTYPbl KIETOK U TKAHEH PACTEHUN U
#uBOTHbIX. Kpuobanku. Comaruyeckas ruOpuaM3aldsd W COMATHUCCKUH



smOpuorene3. Mcnofib30BaHWEe TamiouJ0B B CEJEKLUMUKU pacTeHui. [lonyuyenue
MOHOKJIOHA/IbHBIX anmume. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANIbHBIX  anmumenl 8 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPECHUE.
PexoHCTpyKlMs — AWLEKIECTOK W KIOHUPOBAHWE  KUBOTHBIX.  MeTtoa
TPAHCIUIAHTALIMU AEP KIETOK. Texnonocuu 0300po6aeHus, KyIbMUusUpoSanus u
MUKPOKAOHANBHO20 PASMHONCEHUS CEIbCKOXO3ANUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W T€HHas WH)KeHepus. VICKyCCTBEHHBIH CHHTE3 I'€Ha W
koHcTpyupoBanne  pexkomOuHanTHeix JHK. Cozoanue  mpanceenmoix
OpeaHusmos8. JIOCTWIKEHUST W TEPCHEKTUBBI XPOMOCOMHOW W T'E€HHOW
WHXKEHEPUHU. DKOJOTUUECKUE U ITUUYECKHUE TTPOOJIEMbI TEHHON MHKEHEPHUU.

Menmutnackue OuorexHojorun. [loctreHomHas mmdpoBas MeAUIMHA.
[II1P-nuarnoctuka. MeTaboJOMHBIA aHaIM3, TEHOICHTPUUECKUM aHaIu3
MpOTeOMa YEJIOBEKA MJIA OLICHKUM COCTOSHHS €ro 340poBbs. Mcmosib3oBaHue
CTBOJIOBBIX KJIETOK. TapreTHas Ttepanus paka. 3D-OuouHxeHepus Ajid
pa3paboTku (hyHIAMEHTAJIBHBIX OCHOB MEIUITMHCKAX TEXHOJOTHH, CO3AaHUS
KOMIUICKCHBIX TKQHEH COUETAaHUEM TEXHOJIOTUH TPEXMEPHOIO0 OMONMPUHTHHIA U
ckaddonauHTa I PEMICHAA 33424 TEPCOHATU3UPOBAHHON MEATIHHBI.

CoznaHue BEKTOPHBIX BAKIMH C LEJIbIO 00ECIEUECHUs] KOMOMHUPOBAHHOM
3ammThl 0T Bo30yauteneit OPBU, ycraHoBiIeHUE MOJIEKYJAPHBIX MEXaHU3MOB
¢yaknmonupoBanus  PHK-conepkamux  BuUpYCOB, BBI3BIBAIOIAX  0CO00
onacHbie 3a00JIEBAHUS YETIOBEKA U KUBOTHBIX.

JemoHcTpanumn

Tabmust u  cxembl:  «Mcmonb30oBaHWE  MHUKPOOPTaHU3MOB B
MPOMBIIIJIEHHOM — Tpou3BoacTBeY», «Kierounas  wuHxeHepus», «l['eHHad
WHKEHEPUSIY .

JlaGopaTopHas padora «3yueHue 00BHEKTOB OMOTEXHOJIOTHI.

IpakTuueckasi padora «lloydeHuEe MOTOUHOKUCITBIX MPOAYKTOBY.

IKcKypcusi «bUOTEXHOJIOTHUS — BaKHEWINAs MNPOU3BOAUTENbHAA CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE TTPOU3BOICTBO )».

11 KVIACC

Tema 1. 3apoxkaeHue U pa3BUTHE BOJIOLUOHHBIX NMpeACTABJIEHUN B
onoJioruu

OpomtonimonHas Teopus Y. Jlapsuna. Ilpeamochiiki BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aearenbHocTh Y. /lapeuHa.



JIBmokyrue  cwibl  dBOJIOIMA  BUAoB mo Y. JlapBuHy  (BBICOKas
WHTEHCUBHOCTh PA3MHOKECHUS OPraHU3MOB, HACJICACTBEHHAd W3MEHUYUBOCTbD,
60oprba 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).

Odopmnenne cuaTeTndeckoi teopun s3pomorun (CTD). HeltpansHas
teopus dBomonuu. CoBpeMEHHas ABOJIIOIMOHHASA OWOJIOTHA. 3HAUYCHHE
ABOJTIOIMOHHONW TeOpHH B (DOPMHUPOBAHMHM €CTCCTBCHHO-HAYYHOW KapPTHHBI
MHpa.

JemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunne#t, XK. b. Jlamapk, 3. XK. Cent-Unep, 7K.
Kiosbe, U. Jlapsun, C. C. Yetsepuxos, . 1. [lImansraysen, /x. Xonaein, /.
K. benses.

Tabnuubr u cxembr: «Cuctema xuoi mpuponsl (mo K. JlunHEO)»,
«Jlectaumnia xmBBIX cymiectB (mo Jlamapky)», «Mexannsm ¢GopMHUPOBAHUS
MPUCTIOCOONICHN 'y pacTeHuit W kuBOTHBIX (0 Jlamapky)», «Kapra-cxema
mapmpyTta nytemectsus Y. Jlapsuna», «Haxoaxkm Y. [lapBunHan, «Dopmbl
OoppOBl 32  cymectBoBaHue», «llopoasl ronyOeit», «MHoroobpaszue
KyJIbTypHBIX (opM KamycTel», «[lopombl momamnmHuxX >KUBOTHBIXY», «Cxema
oOpa3zoBanna HOBeIX BuA0B (mo Y. [lapsuny)», «Cxema COOTHOIICHUS
JBUKYIIUX CHJI 3BOJIOLMNY, « OCHOBHBIC MOJOKEHUSI CUHTETHUECKON Teopuu
SBOJTFOLIMMY.

Tema 2. MuKkpo3BoJIIOLHSA U €€ Pe3yJIbTAThI

[Tonynsuma kak »JaeMEHTapHas eAuHula 3BOMOUUU. COBPEMEHHbBIC
METOJbl OLIEHKM TE€HETHYECKOrOo Pa3HOOOpa3usd W CTPYKTYPbl MOMYJISLAM.
N3menenne reHOoOHMA TOMYJISAIAA KAk SJIEMEHTAPHOE 3BOJIIONAOHHOE
ABJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Ix. Xapau, B. BaiinOepra.

OnemeHTapabie (HaKkTOPHl (ABHUXKYIUAE CHJIBI) SBOITIONWANA. MyTarmoHHBINA
nporiecc. KomOwnatuBHas w3MeHYMBOCTH. [Jlpeiid reHoB — cCiydaifHbIe
HEHAIPaBJICHHBIC WM3MCHCHHMS 4YacTOT ajuiesied B momylsanuax. Oddekt
ocHOBatTesl. Jpgexm Oymeinouno2o copaviuika. CHUCEHUE 2eHemUYecKo20
pasHoobpazusi: npuyunel u cieocmesus. [lposenenue s¢ghghexma opeticpa ceros 6
oomvuux U mManelx  nonyiaayusx.  Mwurparuu.  M30040us MOMyJISIAN:
reorpaduieckas (MpoCTpaHCTBEHHAs ), OMOIOTHYECKas (PETPOAYKTHBHAS).

EcrecTBennniii orbop — Hampamstomuid  (aktop 3Bosommun. Dopmbl
€CTECTBEHHOTO 0TOOpa: JBWXKYIIWHA, CTAaOWIM3UPYIOIIUH, pa3pblBarOLIUN
(mm3pynTuBHbIH). [lomoBoit 0T60p. BOZHUKHOBEHUE W IBOIOIHS COIMAIBHOTO
MOBE/ICHUS KUBOTHBIX.

[TpucnocoONeHHOCT, OPraHU3MOB KaK pe3yJibTaT MHUKPOIBOJIIOIUH.
BozaukHOBeHHE  TIpPHCTIOCOONICHWA y  OpraHu3mMoB.  ApomMopdo3bl U



W0 1A TalliH. [Tpumepsi MPUCIIOCOOICHU I y OpPraHU3MOB:;
Mopdosiornueckne, (HUNOJOTHUECKAE, OHOXUMHUYECKHAE, TOBEACHUCCKHE.
OTHOCUTENBLHOCTD MPUCTIOCOOICHHOCTH OPTraHU3MOB.

Bua, ero xpurepum u crpykrypa. BuaooOpazoBaHue Kak pe3yiabTaT
MUKPOAIBOIMIOINH. M3omsmus — kmodeBoi ¢akrop BumooOpa3zoBanud. [lytu m
CHOCOOBI BU000pa30BaHUS: ANIOMATPUUYECKOE (reorpaduueckoe),
CUMMAaTPUUECKoe  (PKOJIOTMUYECKOE), «MTHOBEHHOE»  (MOJUIUIOMAM3ALINS,
rubpuausanys). TMTeTsHOCTh BOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (hOpMHPOBAHUA OUOJIOTHYESCKOTO Pa3HOOOpa3usl.

Pone sBoMoOIMOHHON OuOJOrMM B pa3padOTKE HAYYHBIX METOJ0B
coxXpaHeHus OMopazHooOpazrsa. MHUKpPOIBOJIIONKA W KOABOJIIOIUS Mapa3uTOB U
uX xo35ieB. MexaHn3mbl (HOPMHUPOBAHUA YCTOWYHMBOCTH K AHTHOMOTHKAM H
crocoObl 0OpHOBI C HEH.

JemoHcTpanumn

[Toptpetsi: C. C. UeTBepukos, 3. Maiip.

Tabmuupl U cxembl: «MyTallMOHHAs M3MEHUMBOCTHY, «llomynsuuonHas
CTpykTypa BHma», «Cxema TIpoABIICHHWS 3akoHa Xapaw—BaiinOepray,
«/IBmxymme CWJIBI  SBOMIONUANY», «IKOJOTHYECKAs W3OJAIMS TOMYJIAIAN
ceBaHckor openm», «l'eorpaduueckas U30IANA JTUCTBEHHHIIBI CHOUPCKON 1
JUCTBEHHUITBI Maypckoin», «[lomysiimoHHbIe BOJHBI YUCIICHHOCTH XHITHUKOB
U KepTB», «Cxema MEWCTBHS €CTECTBEHHOTO oTOOpay», «Dopmber G0phOBI 3a
cymecTBoBanue», «HMHaycTpuanbHbii MenaHu3M», <«KWBBIE HCKOMAeMBbIEY,
«ITokpoBUTETHCTBEHHA OKpacka >KHBOTHBIX», «llpemympexmaronias okpacka
JKUBOTHBIX), «DU3HNOIOTUYECKUE  adallTalluny, «ITpucnocoOaeHHOCTh
OpPraHu3MOB U €€ OTHOCHTENBHOCTHY», «Kpurepum Buma», «BuIbl-TBOMHHKNY,
«CtpykTypa BHAa B npupone»,  «CmocoObl  BHI000pa3OBaHUSY,
«["eorpaduueckoe BH1000pa30BaHUE TpEX BU/JIOB JTAHBIICHY,
«IKONOTHIECKOE BUI000pa30BaHKUE BUIOB CHHUI, «[loaumuionasr pacTeHmity,
«KanycTtHO-peaeunsiii ruOpum.

OOopynoBanue: repOapuu pacTEeHUM, KOJUICKIIMH HACEKOMBIX, uydesa
NTHI] W 3BEpEH C MPUMEPAMH PA3TUYHBIX MPUCTOCOOICHHMA, dydena NTHI] U
3Bepel pasHbIX BUAOB, TepOapuu pacTeHUM OIM3KMX BUAOB, 0OpPA30BABIIUXCA
Pa3IMYHBIMHA CIOCOOAMM.

JlaGopaTopHass pa6ora «BpIABICHHE HM3MEHUHMBOCTH y 0COO€H OAHOTO
BUJIA.

JlaGopatopunas paGora «lIpucmocoOneHus  OpraHu3MOB M HX
OTHOCHUTEJIbHAS LEJIECO00PA3ZHOCTDY.



JlabopaTopHast padora «CpaBHEeHHE BHIAOB MO MOP(HOIOTHICCKOMY
KPHTEPHIO).

Tema 3. MakpodBoJionius v eé pe3yJIbTaThl

Meroapl wm3ydeHUs MaKpOdBOMIONWN. [la€OHTONOTHYECKHE METOBI
u3ydeHus: ospojonmu. llepexomnsie GopMbl W QUIOTCHETHYECCKUE  PSAJIBI
OpPraHu3MOB.

buoreorpadmueckne meroasl nzydenus ssomoruu. CpaBHeHUEe (DIopsl 1
(bhayHBI MaTEpUKOB M OCTPOBOB. bmorcorpadudeckune odmactu 3emin. Bumisi-
SHICMHKHU U PEITHKTHI.

OMOpHOIOTHYECKHE W CPABHUTEIBHO-MOP(OIIOTHYECKUE  METOIBI
W3YUYCHUS HBONIONUHU. [ €HETHUECKHEe MEXaHW3MbI HBOJIIONMHM OHTOTeHE3a W
MOSIBJICHUST  DBOJTIONMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE W aHAJIOTHYHBIE
opranbl. PyaumenTapHsie opraHbl W aTtaBU3Mbl. MOJIEKYIIpHO-TEHETHUECKHE,
OMOXMMHWYECKHE W  MaTeMaTHYeCKUE  METOAbl  HM3YUYCHHUS  SBOJIOIUH.
['omonornunasie reHbl. COBPEMEHHBIE METOJIBI TIOCTPOCHUS (PUITOTEHETHIECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTaITUX U YBOJTIOIUS TEHOMOB,

O6mme 3akOHOMEpPHOCTH (TpaBWjia) SBOJMIONMHA. [IpuHyun cmeHwvi

GyHryuil. HeoGpaTtumocts 3BOJTIOLIAH. AnantuBHas paauanusi.
HepaBHOMEPHOCTH TEMITOB 3BOJTIOIMH.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mrosuiep, 3. ['ekkerb.
Ta0nursl u CXEMBI; «DutoreHeTHYECKU P JIOIIIAIN,

«Apxeontepukey, «3Bepo3yoObie smmiepb», «Creromedans», «PUHUODHTHIY,
«Cemennbpie manopoTHUKWY», «buoreorpaduueckue 30HBI 3emany, «Jlpeiid
KOHTUHEHTOBY», «Penuktbl», «HauanpHble cTaiuu >MOPUOHAIBHOTO Pa3BUTHUA
MO3BOHOYHBIX KUBOTHBIX», «l OMOJIOTMUHbIE W AQHAJOTUYHBIE OpPraHbI»,
«PynuMeHThI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOphl  4YEJOBEKA W
muMIan3e», «l JTaBHbIe HAMpaBieHUA >BOIOLUNY, «OO0IKe 3aKOHOMEPHOCTH
SBOJTFOLIMMY .

OOopynoBaHue: KOJUICKIIMHA, repOapruu, MYJSDKM HMCKOMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISI’)KA TOMOJIOTHYHBIX, QHAIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB
Y aTaBU3MOB, KOJIJIEKI[MU HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHE KU3HHU HA 3emJie

HayuHbie TMNOTE3bI MPOUCXOKACHUA KU3HU Ha 3emye. AOMOreHe3 M
naHcnepmusi.  JloHayuyHble  TPEACTABJICHUA O  3aPOXKIACHUU  KU3HH
(kpearoHW3M). [ HWIMOTE3a TOCTOSHHOTO CaMO3apOXKACHUS JKU3HH U €



onpoBepkenne onbitamu  @®©. Pemmu, JI. Cnamnanumanu, JI. Ilacrepa.
[TpoucxoxkieHHEe )KU3HU U ACTPOOUOJIOTHSL.

OcHOBHbIE  »Tambl ~ HeEOpraHuuyecko  sBomoumu.  [lnmaHerapHas
(reoyorudeckasi) HBONIONUA. XHUMHUECKas SBOIONUA. AOWOTCHHBIM CHHTE3
opraHvyeckux BeilecTB U3 Heopranudeckux. OneiT C. Musiepa u I'. HOpu.
OOpazoBanne monuMepoB u3 MoHoMmepoB. KoarepsarHas rumore3a A. .
OnapuHa, runote3a mnepBuuHoro OyiaboHa Jlk. XonaeilHa, reHeTHuUecKas
runote3a . Ménmnepa. PubGosumer (T. Uek) m rumotesa «mupa PHK» V.
I'un6epra. ®opmupoBaHre MEMOPaH U BOBHUKHOBEHUE TPOTOKIICTKHY.

Uctopusa 3emnaum u metonbl €€ u3yueHus. lMckonmaemble OpraHUyeCKUE
octatku. ['eoxpoHosioruss u €€ wmeroapl. OTHOCHUTENbHAsS W aOCOIOTHAs
rE€OXPOHOJIOTHS. | €OXPOHOJOrHUECKas MIKaJIa: S0HbI, 3Pbl, IEPUOABI, SIOXH.

HauanbHbie 5Tambl OpraHAYeCcKOW SBONIONMH. [losBIICHWE W 3BOIIONAS
MEPBbIX KJIETOK. JBOMIOLMA MeTabon3Ma. BO3ZHUKHOBEHUE MIEPBBIX IKOCUCTEM.
CoBpemMeHHbIE MHMKpPOOHBIE OWOIJIEHKM KaK aHajor TIEPBBIX Ha 3eMJie
cooOmecTB. CTpoMaToauThl. [ IpOKapruOThl U 3YKapHUOTHI.

[Tpoucxoxnenne AYKapuoT (cuMmOmoTeHe3). DBOITIOIIMOHHOE
MPOUCXOKJEHUE BHUPYCOB. [IpOMCXOXKJIEHHE MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB,

OcHOBHBIE ATamBl YBOJIIOIMHN BBHICITUX pacTeHwii. OCHOBHBIE apoMopdo3bI
pacreHuii. Beixom pacrenuid Ha cymy. [losBiieHue CHOpPOBBIX pacTeHUd H
3aBoeBaHue MMHU cyiid. CeMeHHble pacTteHus. [IpoucxokneHHe IBETKOBBIX
pacTEeHU.

OcHOBHBIC ATamlbl BONIOIUN XHUBOTHOTO MUpa. OCHOBHBIE apoMop(do3bI
XUBOTHBIX. BeHnckas dayna. KemOpuiicknii B3pbIB — TIOSIBIICHHE COBPEMEHHBIX
tunoB. IlepBeie XOpjaoBbie JKMBOTHbIC. JKH3HB B BOAC. OBOMIOLUA
nmo3BoHOUYHbEIX. [Ipomcxoxknenne amdubuit w pentwmmid. [Ipomcxoxnenue
MJICKOTUTAOMUX W mrui. [lpuamun xmoueBoro apomopdos3a. OcBoeHHE
0€CNO3BOHOYHBIMU ¥ TTO3BOHOYHBIMHU KWBOTHBIMHU CYIIIH.

PazBuTe xu3HM Ha 3emyie MO 3paM M MEPUOAAM: apXeW, MPOTEPO30H,
najeo30d, Me3030H, KaiHo3o0il. OO0mas xapakTepucTuka KiMMara W
reoJIoruueckux mpoiieccoB. [TosBIeHNE W PaCUBET XapPaKTEPHbIX OPraHU3MOB.
VYrneobpa3oBaHue: €T0 YCIOBHUS U BIUSHUAE HA TA30BbIM COCTaB aTMOC(EPHI.

MaccoBbie BEIMUPAHUS — HSKOJOTHUECKUE KPU3HUCHI Tpouuioro. [lpuunns
U CJICACTBUS MACCOBbIX BbIMHpaHuil. COBPEMEHHBIA SKOJIOTUUECKUN KPHU3HC,
ero ocodbennoctu. IIpobnema coxpaneHus OropazHooOpa3us Ha 3eMIie.

CoBpemeHnHas cucTeMa oprannueckoro Mmupa. [IpuHiumne kmaccudukanim
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIbI OPTaHU3MOB.



JemoHcTpanumn

IToptpers: ®©. Penu, JI. Cnannanuanu, JI. ITactep, . M. Meunukos, A.
N. Onapun, JIx. Xonaeitn, I'. Mémnep, C. Munnep, I'. IOpu.

TaGmunbl 1 cxembl: «Cxema omnbita O©. Penn», «Cxema omnbita JI. TlacTepa
M0 M3YUYEHHIO CaMo3apoxkjeHus xu3Huy, «Cxema ombita C. Mumnepa, I
IOpu», «3Tanbsl HEOPraHUYECKOH ABOMOIUNY, «] €OXpOHOIOrHYeCcKas IIKajaay,
«HauvanbHble 5Tanbl  opraHuueckoit sBomoumuy, «Cxema oOpa3oBaHus
AYKapuOT MyTéM cuMOMoreHeszay, «Cucrema XuBoMl mnpupoab», «CTpoeHue
BHpyca», «Apomopdo3bl pacteHui», «PuHHOGUTEY, «OTHOKICTOUYHBIC
Boaopociny, «MHOTOKIIETOUHbIE Bogopociny, «Mxwuy, «llanopoTHUKHY,
«l'omocemMennbie pacteHus», «Opransl I[BETKOBBIX pacTeHui», «Cxema
Pa3BUTHA JKHBOTHOT'O MHpPa», «ApomMopdo3bl >KHBOTHBIX», «IIpocTeiimmey,
«Kumeunononoctasie», «llnockue depBuy», «YUneHucTOHOTHE», «PBIOBIY,
«3emuoBoaHbIeY, «lIpecmbikaromuecs», «lItuip», «MIIEKOMUATAIOMIKEY,
«Pa3BuTHE KU3HU B ApXEUCKOW 3pey», «Pa3BUTHE XU3HU B MPOTEPO30MCKON
ape», «Pa3BuThe KW3HM B TajicO30MCKON ape», «Pa3BuTHE JKM3HM B
Me3030HCKON 3pe», «Pa3BUTHE XU3HU B KailHO30#CKOH 3pe», «CoBpeMeHHas
CUCTEMA OPraHUYECKOTO0 MUPAY.

OOopynoBanue: repOapuyM pacTeHUH Pa3IWUYHBIX OTIAETOB, KOJIICKIIUH
HACEKOMBIX, BJIAXXHbIE TPemaparbl JKUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB,
KOJIJIEKIIUM HTJIOKOXKHWX, CKEJEThl TMO3BOHOYHBIX >KMBOTHBIX, Yyuesia MNTHIl U
3BEpel, KOJUIEKIIMM OKAMEHEJIOCTEH, TMOJE3HBIX HCKOMAEMBbIX, MYJISXKH
OPraHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryanbnas snaGopatopHass padora «MoaenupoBaHWE  OIBITOB
Mwunnepa-lOpu 10  um3ydeHH0O aOMOTEHHOTO CHHTE3a  OPraHMYECKUX
COCIMHCHUMN B TIEPBAYHOMN aTMochepe».

JlaGopaTopHas padora «l3yueHrne W ONMHMCAHWUE MCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTudeckass padora «/3ydueHue 0COOCHHOCTEH CTPOSHMS PACTCHUM
Pa3HbBIX OT/ACJIOBY.

IIpakTuueckass  pabdora  «/3yyeHue  0coOeHHOCTEH  CTpPOCHUS
MTO3BOHOYHBIX >KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4yeji0BeKa — AHTPONOTeHE3

Paznensl u 3amaun antponosiorun. MeToasl aHTPOMNOJIOTHH.

CraHOBJICHUE MPEICTABICHUN O MPOUCXO0KIACHUM YEJIOBEKA. Pennuruo3neie
B033peHUA. COBPEMEHHbBIE HAYUHBIE TCOPUHU.

CxoAcTBO uyenoBeka ¢ KUBOTHBIMH. (CHCTEMATHUYECKOE TMOJIOKCHHE
yenoBeka. CBHUETENBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPABHUTEJBHO-



MOP(OIOTHICCKHE, AMOPHUOJIOTHUECKHE, (bHU310I0r0-OMOXUMHYIECKHUE,
noBeAeHUeckre. OTIMuus deloBEeKa OT JKUBOTHBIX. [IpsAMOXOoXkaeHWE W
KOMITJIEKC CBSI3aHHBIX ¢ HAM TIPW3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra W BTOPOWM
CUTHAJIbHOW CHCTEMBHI.

JIBmxymmue  cwibl  ((akTOphl) — AQHTPOIOTEHE3a:  OWOJOTHYECKHE,
commaiibHbie. COOTHOMICHWE OWOJOTHYECKHX W CONUAJIBHBIX (DaKTOPOB B

aHTPOTIOT€HE3E.
OCHOBHbIE CTAJIMA AHTPOTIOTeHE3a. PaHHKE UeToBEKOOOpa3Hbie 00E3bsIHbI
(MPOKOHCYJIBI) W PaHHWE TOHTHAB — OOIMHME TNPEIKH YETOBEKOOOPA3HBIX

00€3bdH W JIIOACH. ABCTPAJIONHUTEKH — JABYHOrME mpeaku Joaech. Uenosek
yYMEJIbIM, MEPBbIE W3rOTOBJICHUS Opyaud Tpynda. YenmoBek OpAMOXOAAIAA W
MEPBBIA BBIXOA JOAeH 3a mpeaensl Adpuku. UemoBek reimensOeprckmii —
OOIIMI PEeAOK HEAHAEPTAIBCKOrO YEJIOBEKA U 4eoBeKa pa3ymHoro. Yenosek
HEAHAEPTAIBCKUA KaK BUJ JIFOJCH XOJOMHOTO KinMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THMA, JCHUCOBCKUN YEJOBEK, OCBOCHHME KOHTHHEHTOB 34
npeaenamu Adpukn. [lageoreneTrnka v mayeOreHOMHUKA.

DBOJIIOIUA COBPEMEHHOIO YeJIOBeKA. ECTECTBEHHBIH OTOOP B MOMYJIAIUAX
yenoBeka. MyTanroHHBIN Tiporiece ¥ oumMopdusm. [lonmymanroHHbIe BOJTHEI,
apeiid reHoB, murpanusa U «3hPEKT OCHOBATES» B MOMYJISIIUAX COBPEMEHHOTO
YETIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bonpmme pacel: €BponeouaHAs
(eBpa3miickas), aBCTpaJIO-HETPOWAHAS (PKBATOpHAIbHAS), MOHTOJOWAHASL
(a3maTcko-amMepuKaHckas). Bpems m myTd pacceieHus deloBeka 1Mo TIaHETe.
EnuHcTBO wenoBeueckwx pac. HaydyHad HECOCTOATENBHOCTH  pacHh3Ma.
[TpucnocoONeHHOCTh YEIOBEKA K PAa3HbIM YCIOBUAM OKPYXKAIOIIEH CpEbl.
Bmusaane reorpadmueckodt cpempl u apeiidha reHOB Ha MOPQONOTHIO |
(hM3HOIOTHIO YETOBEKA.

MexaucuurmnHapHsie  MeToasl B (usmueckoil  (OMOJIOTHYECKOMH )
AHTPOTOJOTUHU.  DBOJIFOIMOHHAS ~ AHTPOMOJIOTHS W MaJCOAHTPOMNOJIOTUA
YEJIOBEUECKUX MOMYJISUMNA. bruoconnaibHble HCCIEA0BAHUS MPUPOIBI YEIOBEKA.
Hccnenosanue KO3BOMIOLMN OMOJIOTHUECKOTO U COLUAIIBHOTO B UEJIOBEKE.

JemoHcTpanumn

[Toptpersr: Y. [lapsun, JI. JIukn, 4. 4. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «MeToasl aHTpoMmoJioTUW», «l OJIOBHOW MO3T
yenoekay, «UenoBekooOpasHbie 00€3bsiHb», «CKEIET 4eIOBEKAa M CKEJET
myMnan3e», «PynuMeHTsl u araBu3mel», «/IBHKYyIIME CUIIBI aHTPOMOTECHE3A,
«OBOMIOLIMOHHOE JIPEBO YEJOBEKAY, «ABCTPAIONUTEK», «UENOBEK YMEIbIiiy,
«Yenosek mnpsaMoxoasmmny, «JleHucoBckuii uyemoBek» «HeanaepTambipi»,



«KpomanboHub», «Ilpenkn yenopeka», «ITambl 3BOIOIMK YeI0BEKay, «Pachl
YEJIOBEKAY.

OOopynoBaHue: MyJISIKA OKaMEHEJIOCTeH, MPeAMETOB MaTepHaIbHOM
KyJIbTYphl TIPEIKOB 4UENIOBeKa, pemnpoaykimmu (oTtorpaduu) KapTHH C
MupOTOTHICCKUMA W OWONEHCKUMH CIOKETaMH TPOUCXOXKACHHS UEIOBEKA,
¢doTorpadmu HAXOMOK HMCKOMAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeIOBEKA,
MOJIEIb Yepena 4YeJIOBEKAa M uepemna MIMMIIAH3€, MOJAENb KUCTH YEJIOBEKA H
KUCTH IIUMIIAH3€, MOAEIIA TOPCa MPEAKOB YEIOBEKa.

JlaGopaTopuass pabora «l3yueHne 0OCOOCHHOCTEW CTPOEHHA CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKACHUEM).

IIpakTuyeckass padora «l3yueHue  HSKOJOTMYECKHMX  aJanTaimi
YEJIOBEKAY.

Tema 6. JDxojiorusi — Hayka 0 B3aHMOOTHOLIEHHSIX OPraHU3MOB H
HAJOPraHNu3MEHHBIX CUCTEM C OKPYIKAKIIEH Cpeaoit

3apoxaeHue W pasutue skosioruu B Tpyaax A. ['ymbGomeara, K. O.
Pynee, H. A. CeseprioBa, 3. I'ekkena, A. Tencnu, B. H. Cykauépa. Pazaensl u
3aaauu 3Kk0Ji0ruu. CBA3b 3KOJIOTUU C IPYTUMU HAYKaAMHU.

Mertoapl skosioruu. [loneBbie HAOMIOAEHUA. DKCIIEPUMEHTBl B 3KOJIOTHUH:
MpUpoaHbIe W jabopatopHbie. MojenupoBaHue B SKOJOTHH. MOHUTOPHHT
OKpYKaloIeh cpeibl: JOKAIbHBIN, PETrHOHAbHBIA W TJI00AJTbHBIN.

3HAQUCHUE HSKOJIOTMYECKUX 3HAHWUW I  4eJIOBEKA. JKOJOTHUECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH YEJIOBEUYECTBA ¢ MpUpoaoil. DopmMupoBaHue
AKOJIOTUUECKOHN KYIbTYpPhl U S3KOJIOTHUECKON TPaMOTHOCTH HACEJICHMUS.

JemoHcTpanumn

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

Tabmuier 1 cxembl: «Pasgensr sxojiorumy», «MeToasl SKojIorumy, «Cxema
MOHUTOPHUHTA OKPY>KAKOIIEH CPEaAbI».

JlaGopatopnas  pabora  «M3yueHme  METOAOB  AKOJIOTHUYECKHX
HCCIIEIOBAHUNY .

Tema 7. Opranusmsl u cpeaa oOUTaHUS

Okonoruyeckue  (akToppl W 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanmst skomorudeckux (hakTopoB: aOHOTHYCCKHE, OHOTHUYCCKHE,
aaTponoreHnbie. O0IIMe 3aKOHOMEPHOCTH AEHCTBUS SKOJIOTHIECKUX (DaKTOPOB.
[lpaBuno wmuammyma (K. I[Mnpenrems, . JIubux). TomepaHTHOCTH.
OBpUOMOHTHBIE U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢akrtopsl. CBeT kak skonorudeckuii daxrop. JlericTBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIEKTPA HA OPTraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI



pacTEHU W KMBOTHBIX MO OTHOWIEHHWIO K cBeTy. CuUrHajibHas pojib CBETA.
doTonepruoansm.

Temmneparypa kak skojormdeckuii (paktop. [lelicTBue Temmeparypsl Ha
opranu3mbl. [TOHKHUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTCPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxknocTs kak skonorudeckuii ¢akrop. I[lpucnocobiennst pacTeHuit K
MoIepKaHui0 BoaHOTO Oanmanca. Kimaccudwmkarus pacTeHnid Mo OTHOIICHUIO K
Bojie. [IprucnocobsieHns KUBOTHBIX K M3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOUTaHUsT OPraHU3MOB. BOJHAA, HA3EMHO-BO3/1yIIIHAS, TTOUBCHHAS,
ryOMHHAs TOMAMOYBCHHAS, BHYTPUOPraHW3MeHHas. DU3HKO-XUMUUYECKHUE
OCOOCHHOCTH Cpea OOWUTaHHWs OpraHu3MoB. [IpucnocoOsieHHs OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHeliHue U BHyTpeHHHE PUTMbl. CyTOUHBIE U
roJIMUHbIE pUTMBI. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHECHHUAM
YCJIOBHAM KU3HU.

Kuznennsvie Qopmer opranmsmon. [lonarne o xu3HeHHOU (opme.
Kuznennsie ¢GopMbI  paACTCHMWIA: JACPEBbs, KYCTApPHHUKH, KYCTapHHUKH,
MHOTOJICTHHE TPaBbl, OMHOJCTHHWE TpaBbl. JKu3HEHHBIC (DOPMBI >KHBOTHBIX:
rUAPOOUOHTHI, T€OOMOHTHI, a3p0o0MOHTH. OCOOCHHOCTH CTPOCHUS M o0Opasa
HKU3HU.

buortnueckne  dakrtopsl. Buasl  OMOTHYECKHWX  B3aWIMOJICHCTBHIA:
KOHKYPEHITUS, XHUIMHUYECTBO, CuUMOMO3 u ero ¢opmel. [lapasutusm,
KOOTIEpaIHs, MYTyaJIu3M, KOMMEHCATN3M (KBAPTHUPAHTCTBO, HAXJICOHUUYECTRO).
Herpoduueckne B3ammoneiicTeusa (tonmueckue, popudeckue, padbpuueckue).
3HaueHUE OMOTUYECKUX B3aMMOJCHUCTBUU NJiA CYLIECTBOBAHUS OPraHU3MOB B
cpeae ooutanus. [IpuHIUMI KOHKYPEHTHOTO UCKITFOUCHUS.

JemoHcTpanumn

Tabmuter 1 cxembl: «Okomoruueckue (axTopery, «CBETOBOM CHEKTPY,
«OKOJIOTUUECKUE  TPYMMbl  KUBOTHBIX MO  OTHOIICHUID K  CBETYY,
«TenynokpoBHBIE YKUBOTHBIEY, «XO0JIOMHOKPOBHBIE YKUBOTHBIEY,
«DU3HUOIOTUUECKUE AJIANTAllUK KUBOTHBIX», «Cpelibl 0OMTaHUSI OPraHU3MOBY,
«buomornueckne putmby, «KuszHeHHele ¢GopMbl pacTeHHity, «Ku3HEHHBIC
(bOpMBI KUBOTHBIX», « IKOCHUCTEMA IMMPOKOJIMCTBEHHOTO Jiecay, « DKOCHUCTEMA
XBOWHOrO Jeca», «llemm mnwTaHusa», «XumHWAYECTBO», «llapazuTu3amy,
«Konkypenuusy, «Cumomos», «KommeHncanuzmy.

OOopynoBanue: repOapuy pacTeHUH M KMBOTHBIX, MPUCHOCOOJICHHBIX K
BJIUSHUIO PaA3IMIHBIX HKOJOTHUECCKUX (PakTopoB, TepOapuu CBETOMIOOWBHIX,
TEHEIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUHN, CBETOIOOUBBIC, TCHEIIOOUBBIE U



TCHECBBIHOCJIUBBIE ~ KOMHATHBIC  PACTCHUs, TepOdapuu U KOJUICKIHH
TEIJIOIFOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHM, Uydyena NTUILl U
3Bepel, TepOapwy PACTCHWA, OTHOCAIIUXCS K Trurpoduram, kcepoduram,
Me3o(uTaM, KOMHATHBIC PACTEHHUS MAaHHBIX TPYMM, KOJJICKIWH >XHBOTHBIX,
OOMTAIOIIUX B PA3HBIX Cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U )KUBOTHBIX,
00JIaAAI0IIMX YePTaMH TIPHUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUAM yCJIOBHH
YKU3HU, TepOapUr U KOJUIEKIIMHA PACTCHUHN W KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX
(hopM, KOJJIEKIIMHA >KABOTHBIX, YYACTBYIOMIMX B Pa3IMUHBIX OWOTHYCCKUX
B3aUMOJIEUCTBUAX.

JlaGopaTopHass padora «BpidBicHHE MNPUCITOCOOTICHUM OPraHU3MOB K
BJIUAHUIO CBETAY.

JlaGopaTopHass padora «BpigBIcHHE MNPUCITOCOOJCHUH OPraHU3MOB K
BJIUAHUIO TEMIIEPATYPHIY.

JlaGopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUAY .

Tema 8. Dxos10rusi BUAOB U MOMYJISIIIUA

OKOJIOTHYECKUE  XapakTepucTukun  nomyssauuu.  [lomymamms — kak
Oounonoruveckas cucrema. Poiib HEOTHOPOAHOCTH CPEbl, (PU3NUECKUX OaphepoOB
U OCOOCHHOCTEH OWOJOTHM BHUIOB B (POPMHUPOBAHWH TPOCTPAHCTBEHHOM
CTPYKTYpbl nonyJauuii. OCHOBHBIE TMOKA3aTENW MOMYJISLUUA. YUCICHHOCTb,
MJIOTHOCTh, BO3PACTHAsd M MOJIOBAs CTPYKTYpa, POKAAEMOCThb, MPUPOCT, TEMII
poCTa, CMEPTHOCTh, MUTPALIUSL.

Okoyioruyeckass  cTpykrypa  nonyisuud.  OLEHKa  YUCJIEHHOCTHU
nonyJysiuu. luHaMuka monyysiuyd U €€ peryyanusa. buotnueckuid moTeHiuan
nonyiasiuu. MoaenupoBanue auHamMuku —nonynsuud.  KpuBsle  pocra
YUCJEHHOCTH TnonyJianuu. Kpuble BbXkUBaHUS. Peryisuus YHUCICHHOCTH
MOMYJISAIANA. POJb (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCANIUX OT TUIOTHOCTH.
OKOJIOTHYeCKHe CTpaTeruu BUAOB (1- 1 K-cTparerun).

[Tonatue 00 skonoruueckoit Huine Buaa. MectooOutanue. MHOromepHas
MoJziesb skojgorndeckor Humm JIx M. Xartumncona. Pasmepsl 3koormyeckoit
Huiny. [loTeHIManbHas U peain30BaHHAs HULIY.

Bua kak cucrema nomyJianuii. Apeansl BUAOB. BUAbI U MX JKU3HCHHbBIC
CTpaTeruu. JKOJOTMUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS W MUTIpalMil >KUBOTHBIX. buosormyeckue
WHBA3WU Uy KEPOJHbBIX BUIOB.

JemoHcTpanumn

[Toptper: Ixx. Y. XaTtunHCOH.



Tabmuibl U cXeMbl: «DKOJIOTHYECKHE XAPAKTCPUCTUKU TOMYJISIUNY,
«I[IpocTpancTBeHHass CTpyKTypa momyusaiuny, «Bo3pactHpie mnwmpamMusi
nonyssaiun», «CKOPOCTh 3aCeNeHHS TOBEPXHOCTH 3€MJIA  PA3IMYHBIMHA
opranuzMammn», «Mojenb s3koorudeckoit Humm . M. XatumHnconay.

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMK )KUBOTHBIX.

JlaGopatopuass paGora «lIpucmocoOneHuss CceMsAH pPacTeHHUH K
PACCEIICHUIOY.

Tema 9. Jxosrorus coo01IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBS3u MEKIy
OpraHu3MaMH B OMOLICHO3E.

DkocuctemMa Kak oTkpeitas cuctema (A. Jx. Tencnu). OyHKIIMOHATbHBIE
OTOKM OpPraHWU3MOB B HKOCHUCTEME. TMPOIYICHTH, KOHCYMEHTHI, PEAYIICHTHI.
Tpodwmueckne yposau. Tpoduueckne menu u cetr. AOHOTHUECKHE OJOKA
skocucteMm. [louBsl M Wbl B sKocucTeMax. KpyroBopoT BEIIECTB W TOTOK
SHEPTUHU B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelud HKOCHUCTeMbl. buomacca W OPOAYKIMS.
DKOJIOTHUECKHE TTUPAMHUJTBI UACETT, OMOMAaCChl M SHEPTHH.

Junamura sxocucmem. Kamacmpoghuueckue nepecmpoiixu. Ouyxmyayuu.
Hampasnennsie 3aKk0HOMEpPHBIE CMEHBI COOOIIECTB — Cykreccuu. [lepsudnbie n
BTOPWUHBIC CYKIIECCHM W WX NPHYHAHBI. AHTPOTIOTEHHBIC BO3JACHCTBUS Ha
cykueccun. KnumakcHoe cooOmiectBo. buopasnooOpasue u  MOJHOTA
KPYTrOBOpPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKocucmemvl 03¢p U pex. IKocucmemuvl Mopei
U OKeaHo8. JKocucmemsvl myHop, 1ecos8, cmeneil, NyCmultb.

AHTPOMOTEHHBIE KOCHUCTEMBI. ArposkocucTeMa. ArporieHo3. Paznuums
MEXKy aHTPOTIOTCHHBIMH W TIPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
dbmopa u dayna. CuHaHTpOmHM3aIMsA ropojackoi dayHbl. bromormueckoe u
X03HCTBEHHOE 3HAUCHUE arpOAKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOICHCTBUH
OpraHu3MoOB B JKOocuCTeMax. Poab Kackaonozeo s¢ggexma u  6U006-
20UpuUKamopos (Kmouesrix 6u008) 8 Gyukyuonuposanuu sxkocucmem. llepenoc
SHEPTUM W BEMIECTB MEXKIYy CMEXKHBIMA OSKOCHCTEMaMH. Y CTOHYHBOCTD
OPraHWU3MOB, TIOMYJSAMA ¥ OSKOCHCTEM B YCIOBHSIX €CTECTBCHHBIX U
AHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexanuzmer  6o30eticmeusi  3aepsi3HeHuil  pA3HLIX  MUN08  Hd
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCINEMHOM
VPOBHSX,  OCHOBbl  DKOJOCUYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO2O



6o30eticmausi. MeTomoIOTHsI MOHUTOPHHTA €CTECTBCHHBIX W AHTPOIIOTCHHBIX
KOCHUCTEM.

JemoHcTpanumn

[Toptpet: A. JIxx. Tencnu.

Tabmuust  u cxembl:  «CTpykTypa  OuoOnEHO3a»,  «IDKOCHUCTEMA
IITUPOKOTUCTBEHHOTO Jecay, «2Jxocucrema XBOWHOTO Jecay,
«OyHKIMOHAJIBHBIC TPYIIBI  OPraHU3MOB B 3KocucTteme», «Kpyrosopot
BCIIECTB B OJKocuctemey», «llemm mnwurTanua (macrOWmIHAS, JCTPUTHAA)Y,
«JKoJoruuecKas nupaMmuaa 4ucesn?, « IKOJOruueckass nupamMuja OMoOMacchy,
«JKkojorudeckada nupamuaa >Heprum», «OOpazoanue Oosnotay, «lleppuunHas
cykneccus», «BoccranomieHue seca mocie moxkapay, «OKOCHCTEMa 03epay,
«Arporero3», «KpyroBopoT BemECTB W TMOTOK SHEPTHUM B arporieHO3e),
«IIpumepsl ypOOIKOCUCTEM.

OOopynoBanue: repOapuu pacTeHHUM, KOJUICKIIMH HACEKOMBIX, uydesa
NITHI] ¥ 3Bepeid, repbapu KyNbTYPHBIX W JTAKOPACTYIUX PACTCHUM, aKBaPUyM
KaK MOJICITh YKOCHUCTEMBI.

IIpakTinuaeckas padora «3yuenne n onucanre ypo0IKOCHCTEMBI».

JlaGopaTopHas pabdora «l3yueHue pazHOOOpa3vsl MEIKUX MOUYBEHHBIX
YWICHHCTOHOTHX B PA3HBIX SKOCHCTEMAX).

IKCKypeusi  «OKCKypcHsi B THNHWYHBIH OworeoneHos (B myOpaBy,
Oepe3HsK, ebHUK, HA CYXOMOJIbHBINA WIH TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcHs1 «DKCKYPCHSI B arpodKOCHCTEMY (Ha TOJIC WJIH B TETUTMYHOE
XO3SIMCTBO)».

Tema 10. buocdepa — riiodaabHag 3KocUcTEMA

buocdepa — obmemnanerapHas obonodka 3eMiId, TI¢ CYIMIECTBYET HIIH
CYIIECTBOBAjJA >XKW3Hb. Pa3suThe mpencrasiaeHuit o O6mocdepe B Tpymax O.
3rocca. Yuenue B. WM. Bepuanckoro o 6mocdepe. O6nactu Ouocdepb u eé
cocrtaB. JKuBoe BemecTBo Orochepsl 1 ero QyHKITH.

3akoHOMEpHOCTH cyinecTBoBanus Onocdepsl. Ocobernnoctu Ouocheps
KaKk TJ00abHOM »KOocHCTeMBI. JluHaMHUeckoe paBHOBecHe B Omocdepe.
KpyroBopoTbl BemmecTs ¥ OHOTCOXMMWYECKHE IHKIBI (YTJIEpOaa, a3oTa).
PutmugHOCTS siBIICHHMIT B OHocdepe.

3oHanmbHOCTh Omocdepsl. [lorarne o 6uome. OCHOBHBIE OMOMBI CYIIH:
TyH/ApPA, XBOWHBIC JI€Ca, CMCINAHHBIC W IMHPOKOJUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOTIMUECKHE JIeca, BEICOKOTOPh. Kiumar, pacTUTenbHbIH
W KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa W (YHKIUS OKHBBIX CHCTEM, OIGHKA WX PECYPCHOTO
MOTeHITMAIa U OMochepHBIX (PYyHKITHHA.



JemoHcTpanumn

[Toptpetsi: B. U. Bepuanckuid, 3. 3tocc.

Tabmuter u cxemsbr: «['eochepst 3emny, «KpyroBopot a3zora B mpupoaey,
«Kpyrosopot yrnepona B mnpuponae», «KpyroBopoT Kuciopoaa B OPHUPOIEY,
«KpyroBopoT Boabl B nipupoae», « OCHOBHbIE OUOMBI cymny, «KnumaTtudeckue
nosica 3emimny, «Tynnpar, «Taitray, «CMmeraHHbI A Jecy,
«ITIupOKONUCTBEHHBIH Jecy, «Crenby, «CaBaHHa», «IlycTprasy,
«Tponmmueckuii necy.

OOopynoBanue: repOapuM pacTeHUH pPa3HBIX OHOMOB, KOJIJICKIIUH
KUBOTHBIX.

Tema 11. UestoBek u okpy:xamias cpeaa

OKOJIOTHYECKUE KPU3UChI W WX NpUUYMHBL. Bo3neicTBue uenoBeka Ha
omocdepy. 3arpssHeHHe BO3AYIIHOM cpeapl. OXpaHa BO3ayXa. 3arps3HEHUC
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mousbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue knumara.

AHTpPONOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM M JKUBOTHBIA MHP.
OxpaHa pacTUTENBHOTO U KMUBOTHOrO Mupa. OCHOBHbBIE MPUHIIMIMBI OXPAaHbBI
npuponbl. KpacHbeie kuuru. Oco00 oOxpaHsieMble NPUPOJHBIE TEPPUTOPUH
(OOIIT). borannueckue cambl ¥ 300JI0THICCKHAC TTAPKH.

OCHOBHbIE MPUHIUIBI YCTOWUUBOTO PA3BUTHA UEIOBEUYECTBA U MPUPOJIbI.
PaimonanbHO€  OpUPOJOMNOJIB30BAHUE U COXPAHEHUE  OMOJIOTHYECKOTO
pazHooOpazus 3emin. OOIHUe 3aKOHOMEPHOCTH TJIO0AJbHBIX AKOJIOTHYECKUX
Kpu3ucoB. (OCOOCHHOCTHM COBPEMEHHOIO KpU3UCA M €ro  BEPOSTHBIC
MOCJICACTBUA.

Pa3zBuTe METOJOB MOHUTOPHUHIA Ppa3BUTHUA OMACHBIX TEXHOTCHHBIX
npotieccoB. Cucmemmvle ucciedoganusi nepexooa K pecypcocbepeeaiouyeri u
KOHKYPEHMOCNOCoOHol  oHepeemuke.  buonoeuueckoe  paznoobpasue  u
ouopecypcel. Hayuonanvhvie uHpopmayuonusie cucmemwi, obecneyugaroujue
oocmyn K uHgopmayuu no COCMOSIHUIO OMOENbHbIX BUO08 U IKOCUCMEM.
Ocnogvl  oxopeabuiumayuu  dKocucmem U cnocoboé  060pvObLl ¢
ouonogpesicoeHusIMU. Pexoncmpykyus MOpCKUX U HA3EMHBIX DKOCUCHEM.

JemoHcTpanumn

Tabmuet w  cxembl:  «3arps3HeHre  atMocheps», «3arpsi3HEHHE
ruapocdeps», «3arpssHenne mouBbl», «llapaukoBeiii 3ddexTy, «Ocobo
OXpaHAEMbI€ MPUPOIHBIE TEPPUTOPUINY, « MOJEIN YIPaBIIEMOrO MUPAY.

O6opynosanue: ¢oTorpadum OXpaHIEeMBIX PaCTCHUM M KMBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanun, KpacHoOW KHUTH pEernoHa.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MN HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHN A

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COQO ycranaBauBaer TpeOOBaHUSA K pe3yJibTaTaM OCBOCHHS
00yYarIMMHUCA TIPOrpaMM CpPEIHEero oOImero o0pa3oBaHWA: JIHYHOCTHBIC,
METAMPEAMETHBIE U MPEAMETHBIC.

B cTpykType MJWYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS MPOTrpaMMbl IO
OMOJIOTHM BBIACIICHBI CIACIYIOIIME COCTABJISIIOIIME. OCO3HAHUE O0YYaAIOIUMUCS
POCCUMCKONW TPAXKIAHCKOW HWJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSITEILHOCTH W CaMOOMNPEACICHHIO, Haluyue momugayuu K OOyUYEHHUIO
OWOJIOTHH, YelleHanpasienHoe pazeumue BHyTPEHHUX YOSKASHUN JTUUYHOCTH Ha
OCHOBE KIIFOUEBBIX LEHHOCTEM W MCTOPUYECKUX TPAAWMLIMKA  Pa3BUTHUA
OMOJIOTHYECKOTO 3HAHUWSA, 20MOBHOCMb U CHOCOOHOCHb  O0YUYaIOIIUXCA
PYKOBOACTBOBATbCSI B CBOEH  ACATEIIBHOCTA  LEHHOCTHO-CMBICIIOBBIMU
YCTAHOBKAMHU, MPUCYIIUMHU CUCTEME OMOJOTMUECKOro O0pa3OBaHUsA, HAIUYUE
NPagoOCO3HAHUS FKOTOTHUECKON KYJbTYPBI, CHOCOOHOCMU CMasums eI W
CTPOUTH KU3HCHHBIC TIJIAHBI.

JInuyHOCTHBIE  pe3yNbTaThl OCBOCHHMS  IPOTpaMMbl 10  OHMOJIOTHH
JOCTUTAIOTCA B €IMHCTBE YUYEOHOW M BOCIUTATEIIBHOW JACATENBHOCTH B
COOTBETCTBHUM €  TPAOULMOHHBIMH  POCCUUCKHUMH  COLMOKYJbTYPHBIMH,
ACTOPUYECKUMHA W JYXOBHO-HPABCTBEHHBIMH I[IEHHOCTAMH, TPHHATHIMHA B
0O0llleCTBE MpaBWJIAMU M HOPMAaMHU MOBEJEHUS W CHOCOOCTBYIOT MPOIECCaM
CaMOITO3HAHMWA, CAMOBOCIHWTAHHWS M CaMOPA3BUTHA, PA3BUTHS BHYTPCHHEH
MO3ULNK JIMYHOCTH, MATPUOTH3MA W YBAXKEHHUS K 3aKOHY W IPABOMOPAMAKY,
YEJIOBEKY TPYyJAa M CTApUIEMYy MOKOJEHHUIO, B3AUMHOIO YBAaKEHHUS, OCPEKHOIO
OTHOIICHUA K KYJBTYPHOMY HACJICIUI0 W TPATUIMAM MHOTOHAIIMOHAIBLHOTO
Hapoaa Poccuiickoit @enepanyu, TprUpoIe U OKPYKAIOIICH Cpeae.

JInuHOCTHBIE pe3yJNbTaThl OCBOSHMS YyueOHOro mnpeamera «buomorus»
JOJKHBI ~ OTpa)kaTb  TOTOBHOCTh M CHOCOOHOCTh  OOy4Yaromuxcs
PYKOBOJCTBOBAThCA C(POPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JIMUHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIMW, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJULIHUOHHBIM IEHHOCTSIM POCCUICKOro OOIIECTBA,
pacCIIMPEHUE IHKU3HEHHOTO OMNbITA W OMNbITA JEATEIBHOCTA B IPOLECCE
pea3al OCHOBHBIX HAIPABJICHUN BOCIHUTATEIIBHOW IEATEIBHOCTH, B TOM
YUCJIEC B YaCTH:

1) rpamaaHCKOro BOCIUTAHUS:



cOpMHUPOBAHHOCTh  TPAKIAHCKOM  TO3MIMH  OOydaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WJI€HA POCCUICKOT0 OOIIECTRA,

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpPaB W OOA3AHHOCTEH, YBAKCHHE
3aKOHA W MPaBOMOPIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOW JEATEIBHOCTH MPH CO3JAHUU
y4eOHBIX MTPOCKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BHIMOJTHEHUH
OMOJIOTUUECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO TMO3WIMIO IO OTHOIICHHIO K
ABJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOACH C Pa3HbIMU YOCKIACHUAMU, KYJIbTYPHBIMU LICHHOCTIMU
U COLMAJIbHBIM TMOJIOKEHUEM

TOTOBHOCTh K COTPYJHHYECTBY B MPOLIECCE COBMECTHOTO BBIMOJHCHUS
yueOHBIX, TO3HABATEIbHBIX M HCCICIOBATEIbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIEHHUS K MHEHHUIO OIMMOHEHTOB NPU OOCYXIEHUM CIOPHBIX BOMPOCOB
OMOJIOTUUECKOTO COAEPKAHUS,

TOTOBHOCTh K TYMaHUTAPHOH U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NaTpUOTHYECKOI0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCHICKON TPAXKITAHCKON UACHTUYHOCTH,
MaTpuOTHU3Ma, YBAXXEHUA K CBOEMY HApOAY, UYBCTBA OTBETCTBEHHOCTH MEPEN
Ponmnoil, ropmoctn 3a cBOW Kpai, CBOK PoaWHY, CBOW S3BIK U KYJIBTYPY,
MPOIIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACJICAMI0 M MaMSITHUKaM
MPUPOJIbI, TOCTHAKEHUAM PoccuM B HayKe, UCKYCCTBE, CHOPTE, TEXHOJOTHSX,
Tpynae,

CIOCOOHOCTh OLICHUBATh BKJIAJI POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M
pa3BuTHE OHMOJIOTHM, TMOHUMAHHS 3HAUCHUS OWMOJOTHM B TMO3HAHWUM 3aKOHOB
MPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexKIEHHOCTh, TOTOBHOCTh K CIYXEHUIO W 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHUE JIYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOIA,

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUCCKOTO MOBEICHNUS,

CIIOCOOHOCTh OLICHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO OYAYIIETO;



OTBETCTBCHHOE OTHOIIICHUE K CBOMM POJMTENIAM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUA IECHHOCTEH CEMEHMHOMN KU3HU B COOTBETCTBUH C
TpaauLusMHu HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMAHUE AMOIMOHAIBHOTO BO3JCHCTBUS JKUBOW MPUPOIBI U €€
LIEHHOCTH,

FOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHHE
MPOSIBJIATH KAYECTBA TBOPUYECKON JIMUHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHUpoBaHNs KYJbTYPbI 310POBbs H
SMOIMOHAJIBLHOI0 0JIArONoIyYHs:

MOHUMaHUE M Ppeaju3alusd 370pPOBOT0 M 0Oe3omacHOro odpaza >XKU3HH
(3m0poBO€  TMHMTaHWE, COOMIOJICHWE TUTHCHWYECKWX TIPAaBHJ W HOPM,
cOQIaHCHPOBAHHBIM PEXHUM 3aHATHH W OTABIXa, PETyJspHas Qusndeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSA K
cOOCTBEHHOMY (DPU3MUECKOMY M TICUXHUECKOMY 3/TOPOBBIO;

MOHUMAHWE [IEHHOCTH TMPAaBWI HWHIUBUAYAJILHOTO W KOJUICKTUBHOTO
0€30MacHOr0 TMOBEJICHUS B CUTyalMAX, YTPOXKAIOIIMX 3I0POBBIO M KU3HHU
JIIOJICH,

OCO3HAHWE  TMOCHEACTBUA W HENPUATHAS  BPEAHBIX  TMPUBBIUCK
(ymoTpeOeHus anKoToIs, HAPKOTHKOB, KYPEHU);

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYY, OCO3HAHUE LICHHOCTH MACTE€PCTBA, TPYAOTIO0UE;

TOTOBHOCTh K AKTHUBHOW JEATEIBHOCTA TEXHOJOTUUYECKOHW W COIUAIIBHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATh u
CaMOCTOSITEIbHO BBIMOJIHATh TAKYIO AEATEIbHOCTD;

HHTEPEC K pasiIumdHbM cdepaM npodecCHOHAIbHON ACATEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BHIOOP OyayIiel mpodeccru U peain30BhIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI,

FOTOBHOCTh M CIIOCOOHOCTH K OOpa30oBaHWI0O W CaMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0TH4eCKOro BOCTIUTAHMSI:

AKOJIOTHUYECKHU 1EJ€CO000pa3HOE OTHOUIEHHE K MPUPOJIE KaK HCTOYHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE YPOBHA 3KOJIOTUYECKOU KYJIBTYPBI: MPUOOPETEHUE OMbITa
MJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX TMOCIEACTBUA [AJid
OKPYKAIOIIEH CPEIbI,



OCO3HaHHUE TI00ANBHOTO XapaKTepa SKOJOTHUYECKUX MPOoOJIeM U MyTeH uX
PEIICHHUS

CIOCOOHOCTh HKCMOJIb30BaTh MPUOOpPETacMble TPU HM3YUYCHUH OWOJIOTHHU
3HAHUS M YMEHHS TPH PEIICHUH TPOOJIEM, CBA3aHHBIX C PalMOHAILHBIM
MPUPOAOIIONB30BaHAEM  (COOMIOZICHUE TPABHUJ TOBEACHHUS B  TPHUPOJE,
HAMpPaBJICHHBIX HA COXPAHCHWE PABHOBECHSA B SKOCHCTEMAax, OXpPaHy BHIOB,
aKOCUCTEM, Orochepsr);

AKTUBHOE HENPHUATHE NCUCTBHAM, NPUHOCANIAX BPEI OKPYNKAKOIIEH
MPUPOIHON Cpeae, YMEHHE TPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTHUSCKHE
MOCJICACTBUA NPEANPUHUMAECMBIX ACHCTBUN W NPEAOTBPAIATh UX,

HAJIMYUE PA3BUTOrO  SKOJOTHYECKOTO  MBINUICHHS, OSKOJOTHYECKOH
KYJIbTYPbI, OMbITA ACATEIBHOCTH SKOJOTHMYECKOW HAINPABJICHHOCTH, YMEHHS
PYKOBOJCTBOBATHCS UMH B MO3HABATEIIBHON, KOMMYHUKATUBHON U COIUAIBHOU
MPAKTHUKE, TOTOBHOCTH K YYacTUK) B  MPAKTHYECKOH  ACATEIBHOCTH
3KOJIOTHYECKON HAITPABJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hopMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA M OOIIIECTBEHHON MPAKTUKWA, OCHOBAHHOTO HA JUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MeCTa B IOJHKYJIbTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIBCKOW KYJIBTYPhl KaK CpeICTBA
B3aMMOJICUCTBUS MEXIY JIFOJbMHA U TTO3HAHUA MHUPA,

MOHUMaHKe crnerudukn OHOJIOTMM KaK HAayKH, OCO3HaHWUA €€ pOJNH B
(hopMUPOBAaHUH PAMOHAJILHOT'O HAYYHOT'O MBINIICHUSA, CO3aHHMH IICJIOCTHOTO
MPEICTaBICHUS 00 OKPY>KarolleM MHUPE KaK O €IMHCTBE MPHUPOABI, YeJIOBEKA U
00111eCTBa, B MO3HAHUW TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXPaHCHUS MMPUPOTHOTO PABHOBECHS

yOSKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHM JIJI1 COBPEMEHHOM IMUBUJIN3ALINM:
o0ecIieueHUsI HOBOTO YPOBHA PA3BUTHS MEAWIIMHBI, CO3/IaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUHA, CHOCOOHBIX pEIIaTh PECYPCHblE MPOOJEMbl  Pa3BUTHS
YyeJ0BEeUECTBA, MOMCKA MyTEH BHIX0/1a U3 TJ100aJBHBIX SKOJIOTHYECKHUX MPOOJIeM
u oOecreueHusa IMepexoJa K YCTOHUHMBOMY Pa3BUTHIO, PAIMOHAJIBHOMY
HCIIOIb30BAHUIO MPHPOIHBIX PECYPCOB M (DOPMHUPOBAHUIO HOBBIX CTAHAAPTOB
JKA3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHWH OHOJIOTHUECKUX 3HAHUW B MENAX
TOBBIIIICHUSI OOINEH KyJbTYphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOH  dYacTH  (PYHKIMOHAIBHOH  TIPaMOTHOCTH  OOYYarOIIUXCH,
dbopMupyemMoii Ipu U3yUeHUH OHOJIOTHH,



MOHAMAHWE  CYIIHOCTH  METOJOB  TO3HAHWS, HCHOJIb3YEMBIX B
€CTECTBCHHBIX HAYKaX, CHOCOOHOCTH MCMOJIb30BATh MOJy4aeMbI€ 3HAHUSA IS
aHaju3a U OOBACHEHUS SIBJICHUHM OKPYXKAIOIIEro MUPA U MPOUCXOAAIIUX B HEM
W3MEHECHUM, YMEHUE JielaTh OOOCHOBAHHBIC 3aKIIIOUCHHUS HA OCHOBE HAYyYHBIX
(haKTOB ¥ UMEIOIUXCS JAHHBIX C TEBIO TTOJTYUCHHS JOCTOBEPHBIX BBIBOJIOB,

CIOCOOHOCTh CAMOCTOSATENIBHO KMCMOJb30BaTh OMOJOTUYECKUE 3HAHUSA IS
peuieHrs npodyieM B peaibHbIX JKU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LIECHHOCTH HAYYHOU NEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATENPHOCTh HHANBUIYAJIBHO U B TPYNIIE,

FOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPAa30BAaHUIO U
CaMOO0Opa30BAHUIO, K AKTMBHOMY TOJIYYEHHUIO HOBBIX 3HAHWH MO OMOJIOTUU B
COOTBETCTBHUHM C )KM3HCHHBIMH MOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MeranpeaMeTHpie  pe3yJbTaThl  OCBOCHHUS  YYeOHOTO  MpeaMeTa
«buosorus» BKIIOYAIOT: 3HAYUMBIC I (HOPMHUPOBAHWA MHUPOBO33PEHUS
Oo0yJaroumxcsd  MEKIUCHUIUTMHAPHBIE  (MEXIIPEAMETHbIE)  OOIEeHAyUHBIC
MOHATHS, OTPAKAIOIINE TEJIOCTHOCTh HAYYHOH KapTHHBI MHUpPa W Crienuduky
METO/JIOB TIO3HAHWSA, HWCIOIB3YEMBIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO,
SHEPTUA, SABJICHUE, TPOIECC, CHCTEMa, HAaydHbIH (haKT, MPUHIUI, THIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICAOBaHHWE, HAOMOICHWUE, H3MEPECHHE,
AKCIICPUMEHT W JIpyrue),  yHHBEPCAJbHbIE  yueOHBIE  JCHCTBUSA
(mo3HaBaATENbHBIC, KOMMYHHUKATHBHBIC, PETYJISATUBHBIE), OOCCIICUNBAIOIINE
dhopmupoBanue (PYHKIIMOHAILHON TPAMOTHOCTH W CONMAIBLHON KOMIIETECHITUN
00y4aroIuxca, CHOCOOHOCTh OOYyYaloIIUXCA  HWCMHOJIb30BaTh  OCBOCHHBIC
MEKIUCITUTUTMHAPHBIE, MHWPOBO33PEHUYCCKUE 3HAHWA W YHUBEPCAIbHBIC
yueOHbIC ICUCTBUA B MO3HABATEILHOU U COLIMAJIBHOM MPAKTHKE.

B pesynbrate wu3yueHus OWOJIOTMM HA YPOBHE CPEAHEro OOIIEro
obpazoBanus y oOyuaromerocs OyayT chOpMHUPOBaHBl ITO03HABATCIBHBIC
YHUBEPCAIbHBIC ydeOHBIC JCHUCTBUS, KOMMYHHWKATHBHBIE YHUBEpPCAIbHBIC
yueOHBIC JACUCTBHUS, PETYIATHBHBIC YHHUBEPCAJIbHBIC YydeOHBIC NEHCTBHS,
COBMECTHAs ACATEIIEHOCTb.

MeramnpeaMeTHbIE PE3YIbTaThl OCBOCHUSA MPOTPAMMBI CPEAHETO OOINEro
00pa3oBaHuA JIOJXKHBI OTPAXkaTh:

OBnaneHne  yHHBEPCAJBHBIMH  YYEOHBIMH  TMO3HABATEJIbHBIMU
ACHCTBUSAMU:

1) 6azoBbIe JJoruyecKue AeicTBUS:



CaMOCTOATEILHO  (pOopMyTUpPOBaTh W aAKTyaJIM3WPOBATh  TPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJIB30BATh TPH OCBOCHWH 3HAHWHN MPUEMBI JIOTHUYECKOTO MBITTUICHAS
(aHanmM3a, CWHTE3a, CpPaBHEHWA, Kiaccudukarmu, 000OIICHUs), PaCKpPHIBATh
CMBIC]T OHOJIOTHUECKMX TOHATHHA (BBIACISATh WX XapaKTEPHBIE TPH3HAKH,
YCTaHABJIWBATh CBA3HU C APYTUMHU MOHATHSIMH ),

OTIPENENATh TEIN NEATCTRHOCTH, 3a/1aBasl MapaMeTphl M KPUTEPHUH HX
JTOCTHKEHUSA, COOTHOCHUTH PE3YJbTaThl JACATCIIBHOCTH C TOCTaBJICHHBIMH
HESAMU,

WCIIOJIB30BATh OWOJOTHYECKHE TIOHATHS Uil OOBACHEHUSA (PAKTOB W
ABJICHUHN JKUBOU TIPUPOLIBI;

CTPOUTH JIOTHUECKHE PaCCyX ACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AQHAJIOTHH), BHISBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHASX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHATh  CXEMHO-MOJICIIbHBIC ~ CPEACTBA I TPEACTABIICHUS
CYIIIECTBCHHBIX CBSA3CH W OTHOIIECHWN B M3YYaeMBIX OHMOJIOTHUECKUX OOBEKTaX,
a TakKe TMPOTHBOPEUYMH PA3HOTO POJA, BBIABICHHBIX B  Pa3IMUHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh TUIAH PEIICHUAS TPOOIEMBI C YIETOM aHAJIM3a UMEIOTIIHAXCS
MaTepPHUATbHBIX ¥ HEMaTePUAIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTH, OIEHUBATh COOTBETCTBHE
PE3YNIBTATOB IEJISAM, OIICHUBATH PUCKH TTOCJICACTBHIA EATEIHHOCTH,

KOOPJIMHUPOBATh ¥  BBIMOJHATH PAbOTy B  YCJIOBHSAX PeaibHOTO,
BAPTYJIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBU,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHAH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJAJCTh  HaBBIKAMH  Y4eOHO-MCCIIENOBATECIBCKOW W MPOEKTHOH
JNEATENbHOCTHA, HaBBIKAMM  paspelieHds  MpoOJeM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSATEILHOMY TOWICKY METOOB PEIMICHUS MPAKTHUECKUX
3a/1a4, IPUMECHEHHIO PA3IMIHBIX METOI0B MMO3HAHMS,

WCIOJIB30BATh PA3IMYHBIC BHUIBI JCATEIHPHOCTH IO TMOJYYEHHIO HOBOTO
3HAHWS, €r0 WHTEPIPETAN, NPeoOpPa30BaHUI0 W TPUMEHEHUIO B y4eOHBIX
CUTYaIlsIX, B TOM YHCJIE TIPH CO3/ITaHNN YIeOHBIX U COITUATBHBIX TIPOSKTOB;

dopMupoBaTh  HAY4YHBIM  TWN  MBIIIICHUSA,  BIAAETh  HAYYHOH
TEPMHUHOJIOTHEH, KITFOUCBBIMH MTOHATHAMHA U METOJAMMU,

CTaBUTh W (POPMYNIHPOBATH COOCTBEHHBIC 3a/Ja4d B 00pa30BATEIIBHON
NEATENHHOCTH U KU3HCHHBIX CUTYAITUAX;



BBISBIISITh TIPUUMHHO-CJICJCTBEHHBIC CBS3M W aKTYaJU3HPOBATh 3adady,
BBIJIBUTATh THIIOTE3Y €& PCIICHMS, HAXOAWTh apryMEHTHI JUIS JA0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 33/1aBaTh apaMETPhl M KPUTCPUH PEIIICHUS,

aHAJU3MPOBATh TOJIYUYCHHBIC B XOJE PCIICHUA 3aJadyd  PE3yJIbTaThl,
KPDUTHUYCCKH OIICHWBATh HX JOCTOBEPHOCTh, IPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCITOBHSIX;

JaBaTh OLICHKY HOBBIM CHUTYyaIlUsSM, OIICHUBATH MPUOOPETEHHBIHN OIBIT,

OCYIICCTBIIATH TEJICHAMPABIICHHBIN TTOUCK MEPEHOCA CPEJICTB U CITOCOO0B
nercTBHS B TPO(ECCHOHAIIBHYIO CPEaY,

YMETh MEPEHOCUTH 3HAHUSA B MO3HABATEIBHYIO M IMPAKTHUYECCKYIO 00J1acTH
JKU3HEACATEITLHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX IPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HCH, IIPEUIaraTh OPUTHHAIIBHBIC ITOIX0/IbI U PEIICHHUS,
CTaBHUTH MPOOJIEMBI M 33JIa4H, JOMYCKAIOIIHE AJIbTCPHATHBHBIC PEIICHMUS.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMYHBIX HMCTOYHWKAX WHPpoOpMarmm (TeKcTe
y4eOHOro MNocoOWs, HAyYHO-MIOMYJSIPHOH JIUTEparype, OHOJOTHUECKUX
CJIOBApsAX M CIPABOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B HHTepHETE),
aHAJTU3MPOBATh HMH(MOPMAIIAIO PA3NIUYHBIX BUAOB W (HOPM TIPEACTaBICHUS,
KPUTHUYCCKH OIICHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPCUHUBOCTH;

(hbopMyIIHpPOBATH 3aMPOCH U MMPUMEHSITH PA3IMYHBIC METOIbI TIPH TTOMCKE U
orbope Owmonormuecko wuHPOpMaN¥MK, HEOOXOAUMOM UISI  BBITOJHEHUS
yueOHBIX 33134,

pHOOPETAaTh OMBIT HCIOIb30BaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJbTYPY aKTHBHOI'O  HMCIOJIb30BaHUA
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBHIOMpPATh ONTHMaNbHYIO (OpPMY IIPEACTaBICHHS
ounonoruuecko wHpopMarmu (Cxembl, Tpaduku, aAWArpaMMmbl, TaOTUITHL,
PUCYHKH U JAPYTOE);

WCIIOIb30BaTh HAyUHBIM S3BIK B KaueCTBE CpEACTBA MNpU padore ¢
Omojoruueckoil mHpopManue: NPUMCHATh XUMHUUYCCKHE, (H3nUecKue u
MaTeMaTHYCCKHE 3HAKK M CHMBOJIBI, (DOPMYJIIBI, aOOpeBHaTypy, HOMECHKIATYPY,
UCIIOJI30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHAE  CPEACTBA
HaIJISTHOCTH,

BJIAJICTh  HABBIKAMHM  PACIO3HABAaHWS W 3allMTBl  WH(pOPMAITHH,
nH}OPMAITMOHHON 0€30MTaCHOCTH JTUIHOCTH.

OBJaieHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JA€HCTBHSIMH

1) oOmieHue:



OCYIICCTRJISITh KOMMYHHWKAalMA BO BCeX cdepax IKW3HH, AaKTUBHO
y4acTBOBAaTh B JMAJIONE WJU JUCKYCCUU MO CYIIECTBY OOCYXKIAEMOW TEMbI
(yMeHHME 3a/maBaTh BOTPOCHI, BBICKA3bIBATh CYXXICHUS OTHOCHTEJHHO
BBITIOJIHEHUA TPEJIaracMoi 3a/1aud, YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH
MO3UIUH JPYTUX YIACTHUKOB JUAJIOTA WA JUCKYCCHH ),

pacro3HaBaTh HEBEpPOAIbHBIC CPEACTBA OOIICHUA, MOHUMATh 3HAYCHUE
COIMAJTbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATH KOH(IAKTH U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMUHBIMK CIOCOOAMHU OOILCHHS U B3aUMOJICHCTBUA, MOHUMATh
HAMEPECHUS JPYruX JIOJEH, TMPOSABIAATh YBAXKHUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOH (hpopme HopMyIMpoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHHUA C HCIMOIb30BAHUEM
A3bIKOBBIX CPEJICTB.

2) coBMecTHas1 AeSITeJIbHOCTD:

MOHUMATh W MCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM U
WHAWBUYyaJbHOM padOThl MpPH  PEIICHUH OHOJIOTHYECKOW  IPOOJIEMBI,
00OCHOBBIBATh HEOO0XOIMMOCTh MPUMEHEHUA IPYIIOBBIX dhopm
B3aUMO/JICHCTBUS MIPU PEIICHUU YUeOHOH 3a/1auu;

BbIOMPATh TEMATUKY U METOAbl COBMECTHBIX JCUCTBUNA C Yyué€TOM OOILIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKIOT0 UI€HA KOJIJIEKTUBA,

MPUHUMATh 1E€IM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBAaTh U
KOOPJAWHUPOBATH ACUCTBUS MO €€ NOCTHXKECHUIO. COCTABJIATH IJIAH JCHUCTBUH,
pacnpenensaTh poju ¢ Y4€TOM MHEHHUM YYaCTHHUKOB, OOCYXIaTh Pe3yJibTaThl
COBMECTHOM padoThl;

OLICHMBATh KAUE€CTBO CBOETO BKJIAJAa M KaXKJOT0 yYaCTHHUKA KOMAaH/bl B
OOIIUIA pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIC MPOEKTHI, OLICHUBATh HJICH C TO3WUIMU HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUUECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPATETMUECKOE TMOBEJICHHUE B Pa3JIMUHBIX
CUTYyalUsAX, TPOSIBIATH TBOPYECTBO U BOOOPAXKEHUE, ObITh MHUITUATUBHBIM.,

OgJaieHNe YHHBEPCAJIbHBIMH PeryJISTHBHbIMH JAeHCTBUSIMU:

1) camoopranmzauus:

UCIOIb30BaTh OMOJOTMUECKUE 3HAHUS MJIA BBIABJICHHS MOpOoOIeM M HX
PELIEHUA B )KM3HCHHBIX U YUEOHBIX CUTyalUsX;

BHIOMpaTh HAa OCHOBE OWOJOTMYECKUX 3HAHUW IIEJEBbIE U CMBICJIOBBIE
YCTAHOBKHU B CBOMX JCHCTBUSX U MOCTYIMKAX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBbIO OKPYKAIOIINX;



CaMOCTOATENBHO  OCYILECTBJIATH  IMO3HABATENBHYK)  JAEATEIBHOCTD,
BEISIBJISITH TIPOOJIEMBI, CTaBUTh W (HOPMYJIMPOBATh COOCTBEHHBIC 3a7adydl B
00pa3oBaTENbHON ACATENBHOCTH U KU3HEHHBIX CUTYALIUIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELIEHUA NPOOJIEMBI ¢  YUYETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHHUH;

JIaBaTh OLCHKY HOBBIM CUTYaLIUsIM,

paclupsATh  paMKh  Y4e€OHOTO MpeIMEeTa HAa  OCHOBE  JIMUHBIX
MPEANOYTEHU N,

JenaTh ~ OCO3HAHHBIM  BBIOOpP,  apryMEHTUpPOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTbD 3a PELICHHUE,

OLICHUBATh NPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (POPMUPOBAHUIO W TIPOSBIICHUIO MIUPOKOW SPYAUIAHA B
pa3HbIX 00JIACTSIX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOM 0Opa3oBaTEbHBIN U
KYJIbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYalWsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIECIIAM,

BJIAJCTh HaBHIKAMH TO3HABATEIbHOW pedaekcud Kak OCO3HAHUA
COBEPIIACMBIX JCUCTBUA W MBICIUTEIBHBIX TMPOLECCOB, WX PE3YJIbTATOB H
OCHOBaHWM, UCTIOIb30BATh MPUEMBI PeIICKCHHN TS OIICHKH CHUTYaIluH, BEIOOpa
BEPHOTO PELICHHUS,

YMETh OLICHUBATh PUCKA W CBOCBPEMEHHO MPUHHAMATh PELICHUS IO UX
CHIKCHUIO,

MPUHUMATh MOTHUBBI W APTYMEHTHl JPYTUX NPH AHAIN3E PE3yJbTATOB
NEATENIBHOCTH,

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATh CE0s1, MOHUMAsi CBOM HEAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W APTYMEHTHl JPYTUX NPH AHAIU3E PE3YJIbTATOB
JNEATENIBHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYIMX HA OMIMOKH;

pPa3BUBATh COCOOHOCTh MOHUMATh MUP C MO3UIIMK APYroro 4eioBeKa.
INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTATBl OCBOCHUSA COACPKAHHS yUeOHOTO TPeaMeTa
«buomorns» Ha yriyOI€HHOM YypOBHE OPHEHTHPOBAHBI Ha OOECTICUCHHE
npoduieHOrO  00ydeHHs oOyuaronmxcsa Owoymormu. OHM  BKITIOYAIOT:
cnerupryeckne i OWOIOTHN HAyUHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN
MO0 OCBOGHHWIO, WHTEPIpPETallMM ® MNPeoOpPa3OBaHUIO 3HAHWUN, BHIIBI



JEATECIILHOCTH 10 TOJIYYEHHUIO HOBBIX 3HAHWH U WX MPUMEHEHUIO B PA3IUYHBIX
yUeOHBIX, @ TaKXKe€ B PEAIbHBIX KU3HEHHbIX cuUTyalusax. lIpeameTHsie
PE3yAbTaThl MPEACTABJIEHBI MO TOJaM U3yUCHHUS.

[TpenmeTHble pe3ysibTaThl OCBOCHUS yueOHOro mpeamera «bHOJIOTHSY B
10 knacce noKHBI OTPAXKATD:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTe W POJIM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B (DOPMHUPOBAHWH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B
MO3HAHUM 3aKOHOB TMPUPOABl M  PEIUICHUH MPOOJEM  PallMOHAIBHOTO
MPUPOJIONONIB30BAHUS, O BKIIQJE POCCUUCKUX M 3apyOCKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH,

BJIQJICHUEC CHUCTEMOW OWMOJIOTMUECKMX 3HAHHWM, KOTOpas BKJIIOUAECT:
OCHOBOTIOJIATAIONINE OHOJIOTUUECKAEC TEPMUHBI W TIOHATHS (JKWU3Hb, KIIETKA,
OpraHu3M, MeTa0OJIu3M, FOMEOCTAa3, CaAMOPETYJIALMSA, CaMOBOCIPOU3BEIICHHUE,
HACJICACTBEHHOCTh, N3MEHYMBOCTh, POCT W PA3BUTHE), OMOJIOTHUECKUE TCOPUN
(xnerounast teopus T. Illanna, M. Illnetinena, P. BupxoBa, xpomocomHas
Teopus HacnenacTeseHHocTy T. Moprana), yaenns (H. Y. Basunosa — o mieHTpax
MHOTOOOpasWsi ®  TMPOMCXOXKACHWS  KYJIBTYPHBIX  PAcTeHH), 3aKOHBI
(emmHOOOpA3Hs MIOTOMKOB TIEPBOTO TTOKOJICHHS, PACIICTUICHUS, YACTOTH TaMeT,
HE3aBUCUMOr0 HacienoBaHua [. MeHaensa, TOMOJIOTUYECKUX PANOB B
HaCJIeICTBEHHOU U3MEHUYUBOCTH H. H. Basunosa), MPUHIIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIQJICHUEC OCHOBHBIMM METOJAMH HAYUYHOrO MO3HAHMS, UCIOJIb3YEMBIX B
OMOJIOTHYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMUCAHWUE, W3MEPCHHE,
HaOMOICHAE, SKCTICPUMEHT);

YMEHHUE BBIJEATh CYIIECTBEHHbIC TPU3HAKKU: BUPYCOB, KIETOK MPOKAPHOT
U 3YKApHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCJIC
OakTepui, rpuOOB, PACTEHUM, >KUBOTHBIX W YEJIOBEKA, CTPOCHUS OPraHoOB M
CUCTEM OpraHoB  PaCTEHUH, JKUBOTHBIX,  YEJIOBEKA, MPOLIECCOB
KUZHEACATEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max PACTEHUM, >KUBOTHBIX W
YeloBeKa, OWOJIOTMYECKUX TMPOIecCOB: OOMEHa BemecTB (MeTabonu3Mm),
MPEBPAIICHAS YHEPTUH, OPOKEHHUsI, aBTOTPO(GHOTO W TETEPOTPO(HOTO THUIIOB
nuTaHus, (POTOCMHTE3a M XEMOCHWHTE3a, MHUTO3a, MeH03a, TaMeTOreHe3a,
3MOpHOreHe3a, MOCTAMOPUOHATIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUYAJTbHOTO PA3BUTHA OpraHu3Ma (OHTOTEHE3a), B3AaMMOICHCTBHS TEHOB,
reTEpPO3uca, UCKYCCTBEHHOI0 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aMMOCBSI3U MEXKAY OPraHOMAAMHU KJIETKH U HX
(yHKIUAMH, CTPOSHHUEM KIIETOK Pa3HBIX TKaHEH W WX (PYHKIUAMHU, MEKITY
OpraHaMM M CHCTEMaMHU OPraHOB y PACTCHMU, >KMBOTHBIX M UEJIOBEKA M MX



(yHKIAAMEA, MEXITy CHCTEMaMH OPraHOB W WX (DYHKITUSMH, MEXAY dTaramMu
oOMEHA BEIIECTB, H3TAaMaMu KJIETOYHOIO IMKJIA U >KU3HEHHBIX I[UKJIOB
OpPraHU3MOB, dTanmamMu 3MOPHOHAIFHOTO PA3BUTHA, T€HOTHIIOM U (DEHOTHIIOM,
dhenoTunom u pakTopamMu cpeapl OOUTAHHUS,

YMEHHUE BBISABIIATH OTIMYUTEIbHbBIC MPU3HAKK KUBbIX CUCTEM, B TOM UHCJIC
PACTEHUM, )KUBOTHBIX U YEJIOBEKA,

YMEHHUE HCIMOJb30BaTh COOTBETCTBYIOIIME APTyMEHThI, OMOJOTHUECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JJIsI J0Ka3aTeslbCTBA POACTBA OPraHU3MOB
Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

YyMEHHUE pelarth OWOJIOTHMUECKUE 3a7auM, BBISABAATh MPUUUHHO-
CJICJICTBEHHBIE CBA3U MEXKAY UCCIACTYEMBbIMU OMOJIOTMUECKUMHU MPOIECCAMH U
ABJICHUSIMHM, JI€JIaThb BBIBOJBI W TMPOTHO3bl HA OCHOBAHUM TOJIYYEHHBIX
PE3YIBTATOB;

YMEHHUE BBIMIOJHAThH JIAOOPATOPHBIE W MPAKTHUECKUE padOThl, COOMOAATh
MpaBUjIa Mpu padboTe ¢ yueOHBIM U J1a00PATOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh HMX HKCICPUMEHTATHHBIMHA
cpeactBaMu, (popMyIUpPYS TENb HCCICTOBAHUS, AHAM3UPOBATH TOJYUYCHHBIE
PE3YAbTAThI U JAEIaTh BHIBO/IBI,

YMEHHE y4acTBOBATh B yUEOHO-HCCIIEAOBATEILCKONM padoTe 1Mo OMOJIOTHH,
AKOJIOTUH U MEIUIIMHE, TPOBOJMMON Ha 0a3€ IIKOJbHBIX HAYYHbIX OOIIECTB, U
nyOJIMYHO  MPEACTABIATh MOJIYUYEHHBIE  PE3YyJbTaThl HA  YYCHUUYECKHUX
KOH(EepEHTTHAX;

YMEHUE OLEHMUBATh 3THUUECKHUE ACMEKThl COBPEMEHHBIX HCCIEAOBAHUN B
objacth  OWoJlOTMM ®W  MEAWIMHBI  (KJIOHMPOBAHWE,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHUE, HANTPABJIEHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTCHHBIX
OpPraHHU3MOB);

YMEHHUE OCYIICCTBIISITH OCO3HAHHBIM BBHIOOP Oyayied mpodeccrnoHaabHOMI
JICITCIBHOCTH B oOmacth  OWOJIOTHH,  MCIWIMHBI, OHOTEXHOJIOTHH,
BETCPUHAPHH, CEJIbCKOTO XO34MCTBA, MUIIEBOW MPOMBIIUIEHHOCTH, YriayOaTh
MO3HABATEIbHBIA ~ WHTEPEC, HAIMpaBJICHHbBIH HAa  OCO3HAHHBIA  BBHIOOP
COOTBETCTBYIOMIEH MPOGEeCCH U TPOJOIHKEHNE OUOJIOTHUECKOT0 00pa30oBaHUs
B OpraHU3ANMIX CPEAHETO TPOPECCHOHATHFHOTO M BHICIIIETO 00pa30BaHUS.

[TpenmeTHble pe3ysibTaThl OCBOCHUS yueOHOTro mpeamera «buosiorus» B
11 knacce noTKHBI OTPAXKATD:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECT€ W pOJIM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHPOBAHWW COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHbl MHPA, B MO3HAHUM 3aKOHOB MPHUPOJIbl U PEUICHUH SKOJIOTHUYECKHUX
npoOJieM 4YEJIOBEYECTBA, a TAaKKE€ B PEIICHUUW BOMPOCOB PALMOHAJIBLHOIO



MPUPOAOTIONB30BAaHNA, W B (OPMHPOBAHWUM TIEHHOCTHOTO OTHOIIECHUA K
pUpoJie, 00IECTBY, YEIOBEKY, O BKJIaJAE POCCUUCKUX U 3apPYOCIKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH,

YMEHHUE BJIAJETh CUCTEMON OWMONOTMUYECKUX 3HAHWUH, KOTOpas BKJIKOUYACT
OMPENCNICHUS] U MOHUMAHUE CYIIHOCTH OCHOBOMOJIATAIOIINX OMOJIOrMUECKUX
TEPMUHOB W TOHATHH (BUA, SKocucTeMa, Omocdepa), OHOIOTHUECKHE TCOPHH
(aBomonmonHas Teopus Y. JlapBuWHA, CHHTETWYECKAas TEOPHS 3BOJIIOIHH ),
yueanst (A. H. CeBeprioBa — 0 TUyTsAx W HampaBjieHUsAX sBomoruu, B.H.
Bepnuanckoro — o 6uocdepe), 3akonsl (reHeTHUeCcKoro paBHOBecus JIx. Xapan
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna (MuarMyMa
10. JInbuxa, 5K0M0THUECKOM MAPAMUIBI SHEPTHH ), TUTIOTE3bI (THIIOTE3a «MHUPA
PHK» V. I'unbepta);

YMEHHUE  BJAJETh OCHOBHBIMM  METOJAMH  HAYYHOrO  MO3HAHUSA,
UCIIOJIb3YeMbIMA B OMOJIOTHYECKHUX HCCACAOBAHMUSIX HKHUBBIX OOBEKTOB W
AKOCUCTEM (OMHCAHWE, W3MEPECHHE, HAOMIOJACHUE, SKCIIEPUMEHT), CIocobaMu
BBISIBJICHUA W OTICHKW aHTPOITOTCHHBIX H3MECHECHHH B TIPUPO/IE;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKUA: BHUAOB, OHMOrEOIEHO30B,
AKOCUCTEM M OWochepsl, CTaOMIM3HUPYIOIIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUUYECKOTO u CUMIIaTPUUYECKOTO
BAI000PA30BaHUA, BIHMSHUS JBHXKYIIAX CHJI JBOJIONAA HA TEHODOH
MONYJISILUK, TPUCITOCOOJICHHOCTH OPraHU3MOB K CpeJie OOUTaHUS, YepEIOBAHUS
HAIMpaBJICHU HBOJIIOLIMKM, KPYroBOPOTAa BEIIECTB W TMOTOKA HHEPTHU B
AKOCHUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBA3M MEKIY TMPOLECCAMHU SBOJIIOIUH,
JBUKYIIUMHU CUJIAMU aHTPOMOreHE3a, KOMIIOHCHTAMU PA3JIMUHbIX SKOCUCTEM H
MPUCIIOCOOJICHUSMU K HUM OPTraHU3MOB;

YMEHUE  BBISBJIATH  OTJUYUTENIBHBIE TPU3HAKH  JKUBBIX  CHCTEM,
MPHUCTOCOOJICHHOCTh BHUJIOB K cpejie OOMTaHMs, aDMOTHUYECKUX U OMOTHUECKHUX
KOMIOHEHTOB 3KOCHUCTEM, B3aUMOCBA3EH OPraHu3MOB B COOOINECTBAX,
AHTPONOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH,

YMEHHE HCIMOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHUOJIOTHUYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JJIsI J0Ka3aTesibCTBA POACTBA OPraHU3MOB
Pa3HBIX CHUCTEMATUYECKHX TPYyMN, B3aWMMOCBA3M OPraHU3MOB U  CPEIbl
OOWTaHUS, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOAMMOCTH COXPAHECHUS
MHOT000pa3us BUAOB U SKOCHUCTEM KaK YCJIOBHS COCYIECTBOBAHUA PUPOJIbI U
YEJI0BEYECTRA,

YyMEHHE pemarh OWOJOTHYECKHWE 3a/laud, BBIABIATH TPHUAHHO-
CJICZICTBEHHBIE CBA3U MEXKAY UCCIACTYEMBbIMU OMOJIOTMUYECKUMHU MPOLECCAMH U



ABJICHUSIMM, JI€JIaThb BBIBOJbI W TPOTHO3bl HA OCHOBAHUM TOJIYYEHHBIX
PE3YIbTATOB;

YMEHHUE BBIMOJHAThH JIAOOPATOPHBIC W MPAKTHUECKHUE padOThl, COOMIOAAThH
MpaBwia Ipu padoTe ¢ yueOHBIM U Ta0OPATOPHBIM 000PY/I0BAHUEM;

YMEHHWE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh HMX HKCICPUMEHTATHHBIMHA
cpeactBaMu, (OpMyIHPYS TENb HCCICTOBAHUS, AHATM3UPOBATH TOMYUYCHHBIE
PE3yAbTAThI U A€NaTh BIBOIbI,

YMEHHE y4acTBOBAaTh B yUeOHO-HCCIIEAOBATEILCKON paboTe 1o OMOJIOTHH,
SKOJIOTUM U MEIUIIMHE, TPOBOJMMON Ha 0a3€ MIKOJbHBIX HAYYHbIX OOIIECTB, U
nyOJIMYHO  MPEACTABIATh MOJIYUYEHHBIE  PE3YyJbTaThl HA  YUCHUUYECKHUX
KOH(EepEeHTTHAX;

YMEHHE OIICHUBATh THUINOTE3bl U TEOPUM O MPOUCXOKIACHUU KHU3HU,
YEJIOBEKA M YEJIOBEUYECKUX pac, O MNPUUMHAX, MOCIEACTBUAX W CHocodax
MPeIOTBPANICHHS TJ00abHBIX U3MEHEHHH B OHocdepe;

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOP Oyayied mpodeccrnoHaabHOM
JNEATEIbHOCTH B 00siacT  OWOJIOTHMH, SKOJIOTMM, MPUPOAONOIb30BAHMS,
MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEJIbCKOTO XO3SICTBA,
MUIIEBOW  MPOMBIIUICHHOCTH,  YIIYOJsATh  MO3HABATENIbHBIA  HMHTEPEC,
HalPaBJICHHBIM HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMICH Mpodeccuu |
MPOAOIKEHUE OUOJIOTHUYECKOr0 O00pa3oBaHUs B OPraHU3alMsaX CPEeAHEro
PO(eCCUOHATFHOTO U BRICIIIETO 00pa30BaHUS.



TEMATUYECKOE INTAHUPOBAHUE

10 KUIIACC
KosauuectBo uacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3fe/ioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTuueckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypent
1 buonorus xak Hayka 1
2 JKuBbIe CHCTEMBI U UX U3YUYEHUE
3 buonorus knerku 0.5
4 XuMHu4eckasi OpraHu3aLus KJIEeTKH 10
5 Ctpoenne u PyHKIIUH KIETKH 2
6 OOmMeH BeIecTB U MpeBpalleHre YHEPTHU B 9 !
KJIETKE
7 Hacnencreennas nadopmanus u 9 0.5
peanu3anus €€ B KJIETKE '
JKU3HEHHBIN UK KJIETKU 6 1
9 Ctpoenne u pyHKIIUH OpPraHU3MOB 17 L5
10 Pa3zmHO>xeHHEe U pa3BUTHE OPraHU3MOB 8 L5
1 I'enernka — Hayka O HacJIeACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJI€ACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 1
14 I'eneruka uenoseka 0.5
15 Cenexuust OpraHu3MOB 4 1




16 BuorexHosyiorus u cuaTETUYECKAS OUOJIOTHUSA 4
17 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KVIACC

KosauuectBo uacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3fe/ioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
| 3apoxkieHre U pa3BUTHE HBOJIIOLIMOHHBIX 4
MPEICTaBJICHUI B OHOJIOTHH
2 MuKpO3BOJIIOLUS U €€ pPe3yJIbTaThl 14 2
Maxkpo3BOJIIOLUSA U €€ Pe3yIbTaThl 6
IIpoucxosxneHue 1 pa3BUTHE XKU3HU Ha
4 15 1.5
3emuie
5 IIpoucxoxeHue 4enoBeKa — aHTPOIOTEHE3 10 1
DKOJIOTHsA — HayKa O B3aMMOOTHOLIEHMSIX
6 OPraHu3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’KaroLlen cpenoi
7 Opraaus3msl 1 cpena oOuTaHus L5
DKOJIOTHS BUJIOB U MOMYJISILUM 0.5
Dxonorust coodImEecTB. IKOJIOTUIECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas 3xocucrema
11 YenoBek U OKpysKaroLas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

* buonorus, 10 knacc/ I[Taceunnk B.B., Kamenckuit A.A., Pyomos A.M. u
npyrue; noa peaakuuent [laceunnka B.B., AkunonepHoe 00111ecTBO
«M3marenscrBo «llpocsemenne»

 buonorus, 11 knacc/ I[laceunnk B.B., Kamenckuii A A., Pyonos A.M. u
npyrue; noa peaakuuent [laceunuka B.B., AkunonepHoe 00111ecTBO

«MznarenscTBOo «IIpocBereHue»

METOAUNYECKHUE MATEPUAJIBI JIJ151 YUUTEJIA
COopHUK HOPMATHBHBIX TOKYMEHTOB. bromnorus \ cocrasurens O.J[. JlHenpos,

A T.

ApxanseB. — M.; Jlpocda, 2006

2. boarosa U.B. CoopHuk 3a1au 1o ooimeh ouomoruu. — M.; «Onukc 21 Bek»,

- 2005

3. A.B. Ilumenos. Ypoku ouonoruu B 10 — 11 kimaccax, pazpépuyroe

TUTaHUpOBaHUE (B 2



yacTax. — SApocnasinb, - Akaaemus pazsutus, 2006

4. MeaanukoB b.M. Akcuombl O6uojorun. — M.: 3aanne, 1982

5. O6mas 6uonorus. 10-11 kmacc: yue6. ms 06meobpa3oBar. yupexxacHui /

AA.

Kamenckuii, A E. Kpuckynos, B.B. Ilaceunuk. — M.: Jlpoda, 2005. — 367 c.

6. 3axapoB B.b, MamonTtos C.I'., Connn H.M. O6mas 6uonorus. 10-11 . -

M.: Jlpodpa, 2005.

7. CuBornazos B.U., [Taceunuk B.B. buosnorus: [IporpaMmel 351€KTUBHBIX

kypcos: 10-11

kiaccrl: [Ipodunproe o0yuenue - M: JIpoda, 2005 - 128 c.

8. Copsirun C.®. buonorus: [loaroroska k EI'D: YueOHO-MeTOAMYECKOE

noco6ue - Caparos:



JInneit, 2005. - 128 c.

9. baryes A.C., I'ynenkosa M. A., EneneBckuii A.I'. u np. buonorus:

bosnbiioit cripaBouHUK 714

IITKOJIBHUKOB M TIOCTYMAlOmuX B BY3bl. - M: [Ipoda, 2004,

10. Bammorass M.A., Cokxonosa H.A., Kamenckuit A.A. buonorust: ITonHbri

KypcC

00111€00pa30BaTENBHOMN CPEHEH IITKOJIBI: YueOHOE MOCOOUE /IS MIKOJIHbHUKOB

u

abutypueHToB - M: Dk3ameH, 2002. - 448 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
http://www .bio.1september.ru — razera «buoaorusy, npuaokeHue K «1

CEHTAOPS»


http://www.bio.1september.ru

http://www .bio.nature.ru — Hay4HbI€ HOBOCTH OHOJIOTHH

http://www .eidos.ru — DHa0c-IICHTP THCTAHITMOHHOTO 00Pa30BaHM

http://www km.ru/education - YueOGubie MaTepuaisl U CJIOBapH Ha caiiTe

«Kupumn u Medoamii»

http://school-collection.edu.ru/catalog/search - Equnas xommexius mudpoBbix

00pa3oBaTENbHBIX PECYPCOB

http://biology.asvu.ru/ - Bes 6uonorust. CoBpeMeHHast OMOJIOTHS, CTAThH,

HOBOCTH, OMOJIHOTEKA.

http://window.edu.ru/window/ - eauHOE OKHO AOCTyTIA K 00Pa30BaTEILHBIM

pecypcaMm MHTepHET 110 OMOJIOTHH.

http://www.5ballov.ru/test - TecT s aGUTYPHUEHTOB TIO BCEMY ITKOJBHOMY

Kypcy OMOJIOTHH.

http://www .vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKAIHOHHBIC

BUKTOPHHBI MO OMOJIOTHH - SKOJIOTHH Ha cepBepe BopoHekckoro


http://www.bio.nature.ru
http://www.eidos.ru
http://www.km.ru/education
http://school-collection.edu.ru/catalog/search
http://biology.asvu.ru/
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm

YHUBEPCUTETA.

http://bio.1september.ru/ - 'azeta «buonmorusy u cait mis yuurens «f nuay Ha

YPOK OHOJIOTHI.

http://college.ru/biology/ - buomorus B OtkpsiToM Komteke. CaliT ComepKUT

ANEKTPOHHBIN yueOHUK 110 Ononoruu, On-line TECTHI.

http://www.informika.ru/text/database/biology/ - nexTpoHHbI! yueOHUK,

0osb110# criucok IHTEpHET-pecypcoB.

http://kenunen.boom.ru/ - Uneanctonorue - Gotorpadun HECKOIBKAX BUIOB

0a00u€eK, CTPEKO3 U MAyKOB.

http://www .herba. msu.ru/russian/index.html - 6oTanuueckuii cepsep
MockoBckoro yauBepcuTeTa. I{ndpoBas komneknns n300pakeHHH pa3IMIHBIX

pacTECHUM.

http://www lichenfield.com/ - CBenenust n 6a3bl JTaHHBIX O JIMIMAHHUKAX.

CrarTeH 1 KHATH.


http://bio.1september.ru/
http://college.ru/biology/
http://www.informika.ru/text/database/biology/
http://kenunen.boom.ru/
http://www.herba.msu.ru/russian/index.html
http://www.lichenfield.com/

http://www .school.ecologia.ru/ - IlIkona FOrnaToB. IIpoeKT mOCBSIIEH BCEM,

KTO JIOOUT MPUPOAY U CTPEMHUTCS MOHSTH €€.

http://www.rdb.or.id/ - Karasjor ucue3aromux 1 peIKkux NePHATHIX FOT0-
BOCTOYHOMN A3nu. M300pakeHHs NTHI] KaKIO0TO BHAA W KPATKUE CBEIACHHUSA O

HHUX: TIpCAnoJgaracMasd YnCJICHHOCTh U PaCIIpCACIICHUC 110 CTpaHaM pCruoHa.

http://school.holm.ru/predmet/bio/ - IllkonbnbIi Mup. bruomorus. Cchliku Ha
Pecypcot MaTEpHET B 00macT 6nonorun. K coxkaneHuto, He BCE CCHUTKH

padoTaroT.

http://www .informika.ru/text/inftech/edu/edujava/biology/ - 6ecnnaTabie

00yyJaroIre NporpaMmsal o OMOJIOTHH.

http://nrc.edu.ru/est/r4/ - Guonorndeckas kapTuHa Mupa. Pazmen
KOMIMBIOTEPHOTO YueOHUKA, pa3paboTaHHOTO B MOCKOBCKOM

IN'ocynapcTBeHHOM OTKpPBITOM YHUBEPCUTETE.

http://www .zin.ru/Animalia/Coleoptera/rus/index.htm - Temarudeckuii caiiT o

JKYKax, a TAKKC 00 YUCHBIX H J'IIO6I/ITGJ'I$IX, HU3YyYaromiuXx JKYKOB.


http://www.school.ecologia.ru/
http://www.rdb.or.id/
http://school.holm.ru/predmet/bio/
http://www.informika.ru/text/inftech/edu/edujava/biology/
http://nrc.edu.ru/est/r4/
http://www.zin.ru/Animalia/Coleoptera/rus/index.htm

http://nature.ok.ru/ - Penkue n ncueszaromue xuBoTHbIe Poccuu (mpoekT

Oxomoruueckoro mearpa MI'Y um M.B. JlomonocoBa)

http://www kozlenkoa.narod.ru/ - JIyig T€X, KTO yUUTCS CaM ¥ YUHUT JAPYTHX;

OYHO U AUCTAHIIUOHHO, 6I/IOJ'IOFI/II/I, XUMHH, APYTHM IPCAMCTAM.

http://chashnikil narod.ru/uchutil45 htm - Karamor cceliok Ha

oOpa3zoBatenbHbIe pecypchl MHTEpHETA Mo pazaeny "buonorus'.

http://www .bril2002 narod.ru/biology.html - Bruomorus mis MKOIFHAKOB.
Kpartkas, koMnakTHas, HO JOCTaTOYHO MOAPOOHAs MH(POPMALIKS 10 Pa3aeiaM:

OO6mas duonorwus, boranmka, 3oojorus, YeaoBexk.

http://nasekomie.h10.ru/index.html - O HacekOMBIX I MKOJILHUKOB -

OIMUCAHUC

OCHOBHBIX BUIOB, pUCYHKH Ha nasekomie.h10.ru

http://ic.krasu.ru/pages/test/005.html -recTsl Mo OGHOIOTHH.

http://learnbiology.narod.ru/ - CereBoii pecypc 6uonorus B IaTepHeTe Ha


http://nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://chashniki1.narod.ru/uchutil45.htm
http://www.bril2002.narod.ru/biology.html
http://nasekomie.h10.ru/index.html
http://ic.krasu.ru/pages/test/005.html
http://learnbiology.narod.ru/

learnbiology.narod.ru. Bkiatodaer cratbu, CChUIKH, OOTAHHUCCKUE U

300JIOTHYCCKHUC

CaNTHL.

http://dronisimo.chat.ru/homepagel/ob.htm - 3nekTpOHHBIN yUeOHUK 11O

OHOJIOTUA

MeAarOrHIecKuX neH (T1aH TPOBEACHUS HEICTH OMOJIOTAN B TITKOJIC).

http://www kokch kts.ru/cdo/ - rectupoBanue Online o 6uosioruu st

yuamuxes 5-11kmaccos.

Jlpyrue MHTEPHET- PECYPChl HA YCMOTPEHUE YUUTENA U O0yUarOIIUXCs


http://dronisimo.chat.ru/homepage1/ob.htm
http://www.kokch.kts.ru/cdo/
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