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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (penepanbHOi paboueit mporpaMMbl BOCTIUTAHHUS.

VYuebnnpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO npodunbHbIE
yueOHbIe TpPeIMEThl, U3ydyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4eOHBIX TIPEIMETOB JOKEH OBbITh OpHEHTHpPOBAaH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEH, CIOPTOM HJIM BOCHHBIM JEJI0M.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3feliaM MW TEMaM, paclpeiesieHne II0 KJaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OcCOOeHHOcTel oOyuwaromuxcs. B nporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUI O 310pOBOM 00pa3e >KU3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METAIPEIMETHBIM M NPEIMETHBIM pe3ylbTaTaM OOydYeHUsS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEIHETO 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJIE U OpPUEHTUPOBAH Ha



pacuipenue u yriyOJieHHe 3HaHWM 00y4arolmuXxcsl O KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJIOTUH, SMOPHOJIOTMHM W OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO HA TMOATOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOMEMY MOJIYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruonaabHOro 06pazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX pa3J/ieJIOB OMOJOTMH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpeHbl W YIIIYOJICHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >XHUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takxke HMHTErparus OWOJIOTHYECKUX 3HAHWHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJEKYJSIPHOM U KJIETOYHOW OWOJOTHH, IMOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kmacce wu3ydaroTcs 3BOTIOIMOHHOE
y4eHHEe, OCHOBBI IKOJIOTHUHU U yueHue o buocdepe.

VYueOnbiii  mpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
00y4arOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHIIUIIOB U MPABUI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTOOOpa3WM M OCOOCHHOCTSX KIIETKH, OpTaHW3Ma, IOMYJISAINH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OUOJIOTHH, MIPUKJIAAHBIX aCTIeKTaX OMOJIOTHYECKUX 3HAHUU. [[71s
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COACPKAHUHM TPOrPaMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yuebHoro npeamera «buonorus» Ha yriyOJI€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HaHUS B ()OPMHUPOBAHUU HHTEpEca K ONpeaeiaeéHHOW 00JacTh
npodeccuOHaIbHON JIeATEbHOCTH, CBSI3aHHOM € Ouojioruei, win K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend u3ydeHuss y4yeOHoro mpeamera «buomorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPABWIAX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHUH, MHOT000pa3uu M OCOOCHHOCTAX OHOJIOTHYECKUX CHUCTEM (KJIeTKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYAIOMMXCA C METOJAMM [O3HAHUS >KMBOM IPUPOJIBIL:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHOJOTUH, HSMOPHOJIOTUM W OHONOTMM Ppa3BUTHUS, TEHETHKU U
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTUH, TaJCOHTOJIOTHUH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBENEHUS  OMOJOrMYECKHX
ucciefoBaHuii B Jylabopatopun U B npupoae (HaOIOAEHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJIOTUYECKONM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COI[MATbHO-3KOHOMUYECKUMH U  3KOJOTUYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH JEATEIBHOCTH IIO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYKAIOIIMUX  JIOAeH; OOOCHOBBIBaTH M  COOJIOJATh  MeEphI
npodunakTUki MHGEKIIMOHHBIX 3a00JeBaHUl, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KXU3HEIEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX MPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMIMXCS UHTEUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PEIAEMBIMU €H0 MPOOJIEMaMH, METOJI0JIOrHei
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] ONOIOTMYECKUX 3a/1ay, MOJIEIUPOBAHUS OMOIOIMYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE y O0YYaIONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KHBOW TPHUPOJIC B
IIEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEIEHHUS B IPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4alolMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHOC(hepbl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBBSI U 37J0POBbSI
OKpYXXaromux Jojed  (coOmromeHuss Mep NpoWIakTUKU — 3a00JIeBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4arOIIMMMCS
UHAUBUIYaTbHON o0Opa3oBaTenbHON TPaeKTOPUH, CHOCOOCTBYIOIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJlHero oodIiero oopa3zoBanus, coctapisier 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanMoOHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHsS OUOJIOTUU
OCYUIIECTBISIETCS ¢ YYETOM CHEU(UKH €ro COAEp>KaHHs W HANpaBJICHHOCTH Ha
NPOAOJIKEHUE OHMOJIOTMYECKOro 00pa3oBaHUS B  OpPraHU3AIMSIX  CPEIAHEro
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABIJISIETCSI TIPOBEJICHNE JTa0OpPAaTOPHBIX M NpakTUueckux paboT. Taxxke yuactue
00y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTaJbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCIIEIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsi3b OMOJIOTMM C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aLMs,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreoneHoTu4eckmii), OmochepHsiii. Ilporeccel, MPOUCXOAANINE B >KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, DKCIEPUMEHT, CUCTeMaTu3anus, MeraaHanus. [lonsaTie o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaKEHUS PE3YNbTATOB »HKcnepumeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonornueckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «/cnosb30BaHWE PA3JIMYHBIX METOJIOB IIpHU
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHass MUKpockonusi. Koxgoxanvuas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opynoBaHue: CBETOBOW MHMKPOCKON, MHKpOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass pa6ora «/3ydeHne METOJOB KJIETOYHOW Ouonoruu
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbBTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperynsinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 6enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmii 1maH CcTpoeHus U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnuuepuasl, Qochonunuasl, BOCKH, crepouasl. buonornueckue QyHKIMU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxkneorunpl. Ipunuun xommiementapHoctu. [IpaBuino Yapradda. Ctpykrypa
JIHK — nBoitnas criupanb. MecTtonaxoxaenne u ouonornyeckue ¢pynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypsl U QYHKYUl OUOMONEKYT U UX Komniekcos. Komnviomephwiti Ousaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XMMHYECKMX JJEMEHTOB B  HEXKUBOHU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupsl u cxemsl: «llepuoanydeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJbl», «CTpOEHHE MOJIEKYJ
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «O0HapykeHHE OCIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  pabora  «lccienoBaHME — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



Crtpoenue npokapuoTuueckoit kierku. Kiierounas creHka 0akTepuil u apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma).  CTpykTypa IUIa3MaTHU4YECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HAcoca. DHAOIMTO3: MUHOLUUTO3, (daroruros3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OnHoMeMOpaHHbIE OpPraHOWbl KJIETKH: HHJOIUIa3MaTHYeCKas CeTh
(QIIC), anmapar ['onbIKu, TU30COMBI, UX CTpoeHUE W (yHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢yHKIus ammapara ['onbmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoixcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIIUX  DYKApPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouasl kieTku CTpoeHue U GyHKIUHU HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABMKEHUE IKIYTUKOB M pecHUYEK. MHKpOTpyOOuKH
muroruiasmel.  LlenTpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
MpPaucnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAaKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOINpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHass pabora «/3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «liccienoBaHue IuIa3MoiiM3a M JICTIa3MOJIM3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnyeckass  padora  «/3ydyeHue  JOBWKEHHUS  LUTOILIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIIECTB: aBTOTPO(DHBIM U TreTepoTpodHBIN. YuacThe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otnnuns pepMeHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcueeHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi pasbl. Pomoovixanue, Cs., C4. u CAM-munuol
@domocunmesa. [lponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BaHUE YENOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JbIXaHUE. Ponb MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmaser. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTUIECKUil oOMeH», «buocunTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  paGora «/3ydyeHue  KaTAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPE aMIJIa3bl WU KaTajaasbl).

JlabopaTtopHass pabora «/3ydeHue (EPMEHTATUBHOIO pacCHICIIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

Jlabopatopnass paGora «CpaBHeHuE mpoIreccoB (poTrocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacneacrBenHass uHGoOpManus U peaju3anus eé¢ B KJIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanue amunHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2eHos. OpraHuszalus reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Moaexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomsel 2enog. Perynsius 0OMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CITN]J], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz donvuux maccusos («bigdatar)
CMPYKMYpHuIX OUoI02udeckux Oanuvix. Hanomexnonoeuu 6 buonocuu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  IlpecuHrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm pernukauun JJHK. Xpomocombl. CTpoeHnue xpomocoMm. Temomepsl u

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunbel Muto3a. KaprokuHes u nutokuHe3. buonorudeckoe 3HaueHUE
MHUTO34.

Perynsmusa muToTHYecKoro Iukia kKieTku. [IporpaMmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KliemKka» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKU3HEHHBIN ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlaGopaTopHasi pabdora «13yueHne  XpoMocoM Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOEHUS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTe MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl M
CHUCTEMBI OpraHoB. Opranus3M Kak €IMHOE 1ienoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TkKaHW >KMBOTHBIX W 4YE€JIOBEKA. THIBI )KMBOTHBIX TKAHEW: 3MUTEIUAIIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U YelioBeKa. DyHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuid. CkeneTbl OJHOKIJIETOUYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBUIKEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanme opranusmoB. [lornomenne BOABI, YIVIEKMCIONO Tra3a |
MHUHEPAIBbHBIX BEIIECTB pacTeHUsMU. [luTaHue >XKMBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue ;xuBoTHbIX. Jluddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe abixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUL U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHOocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceparne,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyosnu. Opranbl BbigeneHus. OuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJCIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHrE MOYH Y YETTOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M UX MPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Poib BpOXKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHass cucrema u pedrekTopHas peryjsinus y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMAa JKMBOTHBIX M UYEJIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupel U cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUYHbIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHCTOBOM IUIACTUHKN», «TKaHM XKUBOTHBIX», «CKEIET 4YEIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpIxarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHurer»,  «KumreyHomonoctHeie», «CxeMa  NUTAaHUSA  PACTECHHI»,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxcsay»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENApaThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHIeTUIeHHs KpaxMalia U OeIKOB Mo IeHCTBHEM (ePMEHTOB, 000pYI0BaHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGoparopHasi padora «3ydueHue TKaHe JKMBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie kieTku, win ramerbl. Meio3. Craaun
Mmenosa. [loBegenne xpomocom B Meino3e. KpoccuHrosep. bHoaoruueckuii CMbICI
M€i03a W TOJOBOro Imponecca. Melo3 W €ro Mecro B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapopspiieBoe pasButue. ['amerorene3 y »KuBOTHbIX. [1010BBIE KETE3bI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIONOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPobIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunuposanmnoe Opodnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS HHIYKIUSA).
3aknagka IUlaHAa CTPOCHHMSI KUBOTHOIO Kak pe3yibTaT HEPaAPXUUYECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTUE PaA3IAYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
HenpsiMmoe  pas3BuTHe. PasButne ¢ wmeramopdo3oM y OeClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. buHoMOrMdyeckoe 3HauYe€HHE MPSMOr0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacteHud. ['amerodputr m cnopodut. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuidd. OIUIOAOTBOPEHHE ¢ PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OIJI0IOTBOpPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHANbDY, «Pa3MHOKEHHE 3BIIICHBI»,
«Pa3sMHOXeHUE THUAPBDY, «Melho3y, «XpomocoMbl», «I'ameroreHes», «CtpoeHue
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTHE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHUI»,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SHUIEKICTOK U
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «/I3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BbisIBJIEHHE NPU3HAKOB CXOJICTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpo€HHE OpPraHOB Pa3MHOMXEHHUS BBICHINX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust craHOBiEHUS M pa3BUTUS TE€HETUKM Kak Hayku. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Paborer H. K. KomemoBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UTOTa, YUCTASl JIMHUSI, THOPUIBI, TCHOTHII, (PEHOTHTI.



OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuwiioB, A. H. benosepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass pabGora «JIpo3oduna Kak OOBEKT TI'E€HETUUECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. llepBeiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi ruOpUI0B nepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH Menzens — 3aKOH pacLICIUIeHUs IpU3HaKkoB. LluTosnornyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee cKkpemuBanne. [[poMeXyTOUHbIA XapakTep HACIEIOBaHMS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEIOBAHUE T'E€HOB, HApYIIEHUE CLEIUIEHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHsiii M TeTeporamMeTHbI Iojd. | eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM aiyienu3M. B3anMOJIENCTBHE HEAUICIbHBIX TI'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernyeckuil KOHTPOJIb PA3BUTHs PACTEHMM, >KUBOTHBIX U YEJIOBEKA, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTMueckue acheKTbl KOHTPOJIS U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», «TpeTuii 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CrieruieHHOE HAcJIeIOBaHWE TPU3HAKOB Yy npo30odmibl», «['eHeTuka Tmoay,



«Kapuotun dyenoseka», «Kapuorun aposzoduib»y, «Kapuorunm nOTHIBD,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TEPBOrO TMOKOJICHUSI M pacUICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHAa HE3aBHUCUMOIO HACJICIOBAHUS MPU3HAKOB, MOAEIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas padora «l3yueHue pe3yabTaTOB MOHOTMOPHUIHOIO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE M KOJIWYECTBEHHbIE NMPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (hopmMupoBaHUU
MoIU(PUKAIMOHHON M3MeHuMBocTH. HopMma peakiuu npusnaka. BapuanmoHHbIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(pUKAIMOHHOM
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON N3MEHYMBOCTH B CO3IaHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCTh. BHABl MyTalnMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue myrtaruu. CoMaTU4yeckue M MoJioBble MyTaruu. [Ipudnnb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxa U O9NUSEHOMUKA, pOJb ONUSeHemuyeckux @axkmopos 6
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meiosy,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: KUBbIE W TepOapHbIC SK3EMIUIAPHl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenosanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapuallMOHHOTO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Myranuu y aApo3oduibl  (Ha  TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabl  M3ydyeHMsT T€HETHKH  YEJIOBEKa: T'E€HEAJIOTMYECKHM,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[11[P-ananu3a. HacnencrBennbie 3a00eBaHus YyenoBeka. | eHHbIe U XpOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTUYecKoe KOHCYJbThupoBaHue. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBEHHOW wu3MeHunBoctu H. WM. BaswioBa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrarnbl KOMOMWHAIIMOHHOMN CeJICKIIUU. UcneiTanue
npou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHUIy C TOMOIIBIO OICHKU
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PagnanioHHBIN U XUMUYECKUNM MyTareHe3 Kak MCTOYHUK MYyTallUil y KyJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOO0B
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuausanus. [Ipeogonenue Oecruiomums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX  poaMyYed NN CO3/aHMs  HOBBIX COPTOB M THOPHUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MoM uHucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCe008aHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuipl 1 cxeMbl: «[eHTphl TPOUCXOKAECHUS U MHOTO00Pa3Hs KYJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMUECKUX PSAOB B HACICACTBEHHOM M3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «/3yyeHrue cOpTOB KyJIbTYPHBIX PAaCTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METONOB CEIEKIUU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHIXKEHHS CEJICKIIMHM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA y4acCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEeXHONOrUsA: XJieOomeueHue, TMONIyYeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C LENbIO MOJIYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxenepus. MeTosibl KyJIbTYphl KJIETOK W TKaHEW pacTEHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanuss ¢W COMaTHYECKUUN
smOpuoreHe3. lVcnonp3oBaHWe TaruiOWIOB B CEICKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMs
SMIEKIIETOK U KIOHUPOBAHHUE KMBOTHBIX. METO/ TpaHCIJIAaHTALUH /1€ KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHalu3, TEHOLEHTPUYECKUN aHalIu3 IMpoTeoMa
YeJloBeKa IS OLEHKU COCTOSHMSI €ro 3J0poBbs. Mcronb3oBaHUE CTBOJOBBIX
kineTtok. TaprerHas Tepanuss paka. 3D-Oumounmkenepus mnsg  pa3pabOTKu
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW CoYeTaHWEeM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunara
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IIEJIbI0 OOECTeueHUs] KOMOWHHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxembl: «cnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX MPeACTABICHUNA B
Onosorum

OpomonmonHas Teopuss Y. JapBuHa. Ilpeanochliku BO3HUKHOBEHHUSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Boonry BU10B 110 Y. JlapBruHY (BBICOKAsi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass dBOJNIONMOHHAS  OWOJOrus. 3HaueHUe
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, XK. b. Jlamapk, D. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeit, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapimpyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKP03BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHOHHOE SIBIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOPBI (IBIKYIIME CHUJIBI) SBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE W3MEHEHMs] 4YacToT ajieiaed B nonymauusx. Oddexr
OocHOBatensl. JIDgpgexm Oymouirounoco eopaviuwika. CHudCeHUe 2eHemu4ecKko2o
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHBI1 0TOOp — HampaBigiomuii Qakrtop sBomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMiA
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3nukHoBeHue — mpucnocoOneHuil y  opranusMoB.  Apomopdo3bpl U
uanoaaanrtanuu. [Ipumepsl npucnocoOaeHnil y opraHu3MoB: Mop(OJIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBanue Kak pe3yibTar
MUKpOdBOMOIMK. M3omsamust — kimoueBod ¢aktop BumoodpazoBanus. [lytn u
CIIocoObI BUJ1I000pa30BaHUsA: aJIONaTPUIECKOe (reorpaduueckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmuuet 1 cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«['eorpadmueckass M3ONAIUS  JUCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHMIIBI
naypckoit», «llomynsiinOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XXEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonornueckue aganrauuny, «[IpucrnocobieHHOCTs OpPraHU3MOB U €€
OTHOCUTENIBHOCTBY, «Kpurepun Buna», «Bunbl-nBorHukn», «CTpyKTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BUJAOB JIAHJBIIICH», «IJKOJIOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OOGopynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHUM OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabora «BbIsiBIIeHHE H3MEHUYMBOCTH Yy OCO0€H OJHOro
BUJIA.

Jlabopatopnas  padora  «lIpucmocobiieHus  OpraHu3MoOB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTtopuass pabora «CpaBHeHUE BHUIOB MO MOP(DOIOrHUIECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonbl  HM3ydyeHHS  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue METOJbI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaguueckue mMeToapl u3ydeHus sBomonuu. CpaBHeHHE (IIOpHI U
¢dayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emuu. Bumbi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUE METObl MU3Yy4YEHHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie reHbl. COBpPEMEHHBIE METO/bI MOCTPOCHMS (DUIOr€HETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuia) PBOMONUU. [Ipunyun cmenvl QyHKYuU.
HeoOpatumocTs sBomonuu. ApantuBHas paguaius. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DuUIOreHeTUUECKU Pl JoMagn», «ApPXEONTEepUKC,
«3Bepo3yObie  smiepbl»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHel», «PyIUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOKICHUS KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHn4yecKux BeniecTs H3 Heoprannmdeckux. Ombir C. Mumepa u I'. HOpwm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHETUYECKasl TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octaTkd. ['eoxponomoruss u e€ w™eroapl. OTHOcuTENbHasE U aOCOIIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHmyecko HBomtoLMH. [losiBIIeHME M 3BONHOLHUS
MEPBBIX KJIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE TPOUCXOKIEHUE
BUpYycOB. lIpoucxoxaeHne MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATalbl ABOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue uMmu cymd. CemeHHble pacTeHus. IIponcxoxIeHrne LBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpOBbIE KUBOTHBIE. JKU3HD B BO/E. DBOJIOIMUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii um pentwinii. [IporcxoxneHne MICKOTUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najneo3o, Me3030i, KailHo30i. OOm@as  xapakTepUCTHKa KiIuMara U
rEOJIOTMYECKUX MpOLEecCOB. [losBIIEHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIN SKOJOTMYECKUUA KPHU3HC, E€T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHudeckoro mupa. [IpuHnumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnannanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mump! n cxeMbl: «Cxema ombita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  3Bomrouun»,  «['€oXpoHOJIIOrMYecKass  IIKauay,
«HauanpHble 9Tabl OPraHUYecKoi IBONIONUNY, «CxeMa 00pa30BaHHS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHOrokJIeTOYHbIE BOAOpocian», «Mxm», «llanoporHukn», «l'0J0CcEMEHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lItumpr», «Miaekonuraromme», «Pa3BUTHE XKU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN dpe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuu pPacTEHUl Pa3IUYHBIX OTIEIOB, KOJUICKIIMH
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  ga0oparopHas padora «MojenupoBaHUE ~— OMNBITOB
Mumiepa—HOpu 1o u3y4eHu0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHUH B
nepBUYHON aTMOchepe».

JlabopaTtopHas padora «3yyeHHe W ONHCAHUE MCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas pabGora «3ydueHue OCOOEHHOCTEH CTPOCHUSI PACTEHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TPEACTABICHUN O IMPOUCXOXKICHUU 4YeloBeKa. Penuruosnsie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, (bU3H0I0r0-OMOXUMHUUECKHUE,
noBegeHyeckue. OTan4us 4eloBeKa OT KUBOTHBIX. [IpsMoOX0kIeHue U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOIOTUYECKUX U COMMMATBHBIX (JAaKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHbBIE CcTaauu aHTpororeHe3a. PanHue uyenoBekooOpaszHbie 00€3bSHbBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIICHUA OpYIHi TpyAa. UenoBeKk MpSIMOXOMSIIIMNA U MEPBBIM BBIXOJ JIFOJACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — 0o0mMM  Mpenok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3G@PEeKT OCHOBATEINS» B MOMYJISIUAX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBAaTOpHAJIbHAs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydyHass  HECOCTOSITENBHOCTh  pacU3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuiuinHapable  MeToAsl B (u3uuecko  (OMOIOrHYecKom)
AHTPOMOJIOTMM.  OBOJIOLMOHHAS ~ AHTPOMOJOTHS W MAJ€OAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxeMbl: «MeETOoIbI aHTPOITOIOTUHY, «I 0JIOBHOM MO3T UeIoBEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  4YEIOBEKa», <«ABCTpajlonuTrek», «4YeinoBek  ymenblid», «YHenosek
MPAMOXOIAIIMNNY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB YeNIOBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JladbopaTtopHas pabGora «lI3yueHne OCOOEHHOCTEW CTPOEHUSI CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxxzneHue U pa3BuTue 3kojoruu B Tpynax A. ['ymGonpara, K. @. Pynse,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpoAHbIE U JlabopaTopHble. MojenupoBaHue B HKOJIOTHU. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPBI U OKOJIOIMYECKOM I'PAMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METO]IOB 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTtBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS 3Kojornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skomormyeckuit ¢akrtop. IlpucnocobrmeHus pacTeHHd K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUl MO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
NIyOMHHAasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue purmbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennole Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTBI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMoJieicTBHUs  (Tommueckue,  Qopuueckue, (pabpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJii CYyLIECTBOBaHHUS OPTraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TeriIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa MMPOKOIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOro jecay, «llenn
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOJIIOOMBBIC, TEHEIIOOHUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydena MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYIIN, KOJUICKIIMHM KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM pACTEHUHM M IKMBOTHBIX, OO0JaJalOMIMX YepTaMu
IPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KM3HHU, TrepOapuu M
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

Jlabopatopnass padora «BbisiBIeHHE MPUCITIOCOONEHUI OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabora «BbIsBI€HUE TMPUCTIOCOOTIECHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOMYJISALHH. [onynsuus Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTU cpenbl, GU3NMUECKUX 0apbhbepoB U
0COOEHHOCTEN OMoJOoruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamMuKa TONyJALUU U €€ perysiiusa. bHoTHYecKHil MOTEHIMAN IOIYJISLINH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiuus YWCICHHOCTH MOMYJSLUNA: Poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenp sKkojmormyeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konorunueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUrpalui >KUBOTHBIX. buomornueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa mHomyasiuum», «Bo3pacTHble  nHpaMuabI
nonysaun», «CKOpPOCTb  3aCElIEHUs] IMOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUHN YKUBOTHBIX.

JladbopaTtopuas  padora  «lIpucnocoOneHuss ceMsilH  pacTeHUM K
PaCCEIECHUIO».

Tema 9. Iko10rus co00MIECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOIYLUEHThl, KOHCYMEHTbI, PpEAYyLIECHTHI.
Tpoduueckne ypoBHH. Tpoduueckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  dKocucTeMbl. buomacca u  mpoaykuws.
DKOJIOTUYECKHUE MUPAMUbI UUCEI, 0MOMACChl U SHEPTHUHU.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. Knumakcnoe coobmectBo. buopasnooOpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbL 03€p U peK. DKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXTY aHTPOITOTCHHBIMU U IPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzainusi Topojckoil QayHbl. buonorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocHucTeMax. Poib Kackaonozo 3gghexma u 8uU008-30UDPUKAMOPOS (KIH0UEBbIX
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, OMYJISILUI U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B 3IKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«DKoNoruvecKas mupaMmuga OMOMacchl», «IKOJOTHUYECKasl TMUpaMuia YHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay, «ArpoieHo3», «KpyroBopoT BeEIIECTB U IMOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelsia NTUIl U
3Bepeid, repOapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHHMA, aKBAPUYM KaK MOJICTh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHas paGora «lI3yueHue pazHOOOpa3usi MEIKHX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCUsi B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/JO0JbHBIN WX MONMEHHBIN JIYT, 03€p0, OOJIOTO)».

dKekypeusi «IKCKYypCHsi B arpodKOCHCTEMY (Ha MMOJje WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILECTBOBaJA KU3Hb. PazBuTue npeacrasieHuii o buocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u e€ cocras. XKupoe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rI100aJIbHOM 3KOCcUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouocdepe. Kpyropoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTTMYECKUE JIE€Ca, BRICOKOTOPhs. Kiumar, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuier 1 cxembl: «I['eocdepsr 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«KpyroBopot Boabl B mnpupoae», «OcHoBHbIe OMOMBI cymimny, «Kinmaruueckue
nosica 3emiun», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenpy», «CaBanHay, «IlycTeiHa», « Tponuyeckuil aec.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. Oco0o oxpansiembie mpuponansie Ttepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0FMYECKUE TTApKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT 0 KPU3HCA U €T'0 BEPOSITHBIE MOCIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobnou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnuvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBbL



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  3pdexT», «Ocobo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMKUMHUCS TPOrpaMM CpeaHEero oO0Iero oOpa3oBaHUS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHNE O0YUYaIOIIUMHC POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue momusayuu K OOyYEHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 OWOJIOTHH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJICHHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHWS, CAMOBOCTIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJUuLUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickor Denepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpeaMera «buoiorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOT0o O0OIIEeCTBa, PaCUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYWUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM S3bIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXXEHHUIO M 3amure (OTeuyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TPUHATHS LIEHHOCTEH CEMEHHOM JKM3HHM B COOTBETCTBHHM C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOU NPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMaHWE W pealu3alus 3J0pOBOr0 M 0e30MacHoro oobpasa KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTU MPAaBWJI HWHIUBUAYAIIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYI0JIIOOHE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

MHTEPEC K Pa3IMYHBIM cepaM MpoPecCUOHANbHOU AEATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1E€JIEeCO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAHHE TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOjeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIPaBJICHHBIX HA COXPAHEHUWE pPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME Pa3BUTOT0 IKOJOTMUECKOI0 MBIIUICHUS, YKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TS TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUs 00 OKpY)KalolleM MHpPE Kak O €IUHCTBE NMPUPOJIbI, YeOBEKa U
o0IecTBa, B IMO3HAHWHM TPHUPOMAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEIAUIIUHBI, CO3JaHHE IMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
NOBBIILIEHUS OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYIITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOYYEeHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO M UCCIIE0BATENIbCKYIO AEITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpenmera «buomorusi»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUSI OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHS, OTpaKaroIre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieloBaHue,  HaONIoJleHne,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrieunBarone (bopmHpoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTM M  COLMAJIbHONM KOMIIETEHIMM OOYyYaroluXcs; CIIOCOOHOCTH
o0yuarouuxcs UCIIOIb30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHOJIOTMM HA YPOBHE CpPEIHEro OOIIero
obpasoBaHust 'y oOyuwatomierocss Oyayr cOpMHpOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEHCTBUSA, PEryIsTUBHbIE YHHBEPCAJIbHbIE Y4€OHBbIE JEWCTBHUS, COBMECTHAs
NEATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHWHM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CMHTE3a, CPaBHEHMSI, KIIacCU(pUKAIIN, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIILHOCTHU C IIOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA sl OObSICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHbIC, JEAYKTUBHBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMSI B PACCMATPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtBa  JJA  TpelCTaBlEHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3JWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSMU U METOJIaMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABIEHHBIN MOUCK MEPEeHOca CPEACTB U CHOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE WJEH, MpEJIaraTb OPUTMHAJIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBATh



WH(POPMAITUIO PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHICCKN OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckor mHpopMaiy, HEOOXOAUMOM NI BBIMOTHEHUS YYEOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANBbHYIO  (OpMy  TMpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (POopMysbl, abOpeBUaTypy, HOMEHKIATYDY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou Tembl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1a4, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH IMO3HMIIUN JPYTrUX YYaCTHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJAJICTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS M B3aUMOJEHUCTBUS, TMOHUMATH
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHUE K COOSCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs eI TeJbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MpH PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BHIOWpATh TEMATUKy W METOJbI COBMECTHBIX NEUCTBHMA C y4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUYHbBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pEIIeHHs B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOMN
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMK{ y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATIOUTECHHUIH;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAaEMbIX JCHCTBUM W MBICIUTENBHBIX MPOLECCOB, HUX PE3YJbTAaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M AapryMEHTbl APYrMX MpPH AHAIU3E PE3YyJbTAaTOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYroro 4yeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarommxcsa  Ouwonoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOIOTHH HAYYHBIC 3HAHWS, YMEHUS U CIIOCOOBI ACHCTBU 10
OCBOCHHIO, UHTEPIIPETALNU U MPEeoOPa30BaHUIO 3HAHUM, BUIBI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KM3HEHHBIX CUTyalnusix. [IpeamMeTHble pe3ynabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPUPOJLI U  PEIICHHH MpobJieM  paluoOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIAJAE POCCUMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHC
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOTOJIaralomue OUOJIOrHYECKUE TEPMUHBI W TOHATUSA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIusi, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BUTHE), OUOJIOTMYECKHUE TEOPHUH
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Basuiosa), [IPUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOIO IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIIECTBCHHBIE MPU3HAKH: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHUH, KHUBOTHBIX M YeJIOBEKa, OMOIOTHYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U TeTepOoTPOGHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB y pACTEHUM, >KMUBOTHBIX M YEJIOBEKAa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F'€HOTUIOM U (DEHOTUIIOM, (PEHOTHUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMU MIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATH JIa0OpATOPHBIE W TPaKTUYECKHe paboThl, COOII0IATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX DKCIICPUMCHTAIHLHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHATU3UPOBATH MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4eOHO-HUCCIIEIOBATENLCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  MPEJCTaBISATh  MOJYyUYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCTEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0jacTh  OMONOrMM M MEIMIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE T'€HOMa M CO3JIaHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynyuiell mpodeccroHaIbHOM
JESITENBHOCTU B 00JIACTH OUOJIOTHHU, MEAMUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPHH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIEHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenMeTHble pe3yapTaThl OcBOeHUs ydeOHoro mpeamera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPUPOJBI M PEUICHHH SKOJOTHMYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OHMOIOTHYECKHUE TEOPUU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBepuoBa — 0 nyTsIX U HampasieHHsIX sBontonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro papHoBecus Jk. Xapau m B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON NupaMuibl SHEpruu), rumnores3bl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTOIb3yEMbIMU B OMOJIOTHYECKHUX MCCIIETOBAHUSIX KHUBBIX OOBEKTOB M SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKHU aHTPOIIOT€HHbIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYJISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMH CHJIAaMH aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIUYHBIX SKOCUCTEM H
IPUCIIOCOOJICHUSIMU K HUM OpPI'aHHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWuTaHus, a0MOTHYECKUX M OUOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTH COXpAaHEHUsT MHOroo0Opasusi BHIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH MIPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBINIONHATH JTA0OpATOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYJIUpPYs Ielb HUCCIENOBaHUSA, aHAJIU3UPOBATH IOJYYCHHbBIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  TMOJYYEHHbIE  pe3yJdbTaThl HAa  YYEHUYECKHUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YeTOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPEIOTBpAICHHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel npodeccruoHalIbHOM
JeSITeNFHOCTHA B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIB30BAHSI, METUIIHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOr0 XO35SMCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsATh TO3HABATEIbHBIN WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccu H  MPOJOIDKEHHUE
OMOJIOTMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEr0 MPOQPECCHOHATBHOIO U
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen
1 Buonorus xak Hayka 0 0
2 JKuBble cUCTEMBI U UX U3yYEHHUE 0 0
3 Buosnorus xinetku 0 0.5
4 XHAMHUECKask OpraHn3alys KIETKH 10 1
5 Crpoenue U pyHKIMH KIETKH 8 0
6 OOMeH BeIeCTB U PEeBpalleHHe YHEPTUH B 9 1 1
KIIETKE
7 HaCJIeI[CTBeH}faH uHpopManusi U 9 0 05
peanu3zaius e€ B KIeTKe
8 JKU3HEHHBIN UK KIIETKH 6 1
9 CrpoeHue U pyHKIIMU OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTnka — HayKa 0 HAaCJEICTBEHHOCTH U ) 0 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH N3MEHYHBOCTH 7 1
14 I'eneTuka yenoseka 2 0 0.5
15 Cenexuus OpraHUu3MOB 4 0 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAs OMOTIOTHS 4 0 0
17 HToroBasi KOHTpOJIbHAsA paboTa B paMKax 1 1 0




HpOMe}I(YTO‘IHOﬁ aTrecTalu

18

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypes:
1 3apoKIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4 0 0
MpEeACTaBICHUN B OMOJIOTHH
Muxkpo3Bontonus 1 €€ pe3yabTaThl 15 2
MakposBoronus U €€ pe3yJbTaThl 7 0
4 [poncxoxaeHne u pa3BUTHE )KU3HA HA 16 1 15
3emie
5 IIpoucxoxneHne 4eoBeKa — aHTPOIIOTEHES 10 1 1
DKosorus — Hayka 0 B3aUMOOTHOILICHUSIX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CUCTEM 4 0 0.5
C OKpY>Karollen cpenou
OpraHusmsl U cpesja 0OUTaHHs 10 1.5
DKoJ0rusl BUAOB U MOMYJIALUN 10 0.5
9 DKoJorusi cood1EecTB. DKOIOIHUECKHe 13 1 05
CHUCTEMBI
10 buocdepa — rnobanpHas skocucTema 0
11 UYenoBek u OKpykaromias cpeaa 0
12 HToroBast KOHTpOJIbHAS paboTa B paMKax 1 1 0
MMPOMEKYTOYHOM aTTECTALIKU
13 PesepBHOE Bpems 0 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie i[3yqe}mﬂ gﬁ[iionaTeanme
padoThbI padoTsbI pecypenI
buosnorus xak Hayka. buonorus kak
1 KOMIUIEKCHAsl HayKa U KaK 4acThb 1 0 0
COBPEMEHHOT0 001IeCTBa
JKuBbIe crCTEMBI U HX CBOMCTBA 1 0 0
YpoBHEBasI OpraHu3anys KUBBIX CUCTEM 0 0
4 Hcropust OTKPBITHS U U3yUEHUs! KIIETKH. 1 0 0
Knerounas Teopus
Metoasl MONEKYJIIPHON U KIETOYHON
o6uonoruu. [IpakTuyeckas padborta
5 «M3ydyeHne MeTo10B KJIIETOYHOH OMOJIOTHH 1 0 05
(xpomatorpadus, anexrpodopes, '
nuddepeHmanbHoe NeHTpUGyTUpoBaHUE,
[TLP)»
6 XUMHUYECKUI COCTAB KIETKH 1 0 0
7 MuHepanbHble BEIECTBA KIETKH, UX 1 0 0
Ouonoruyeckas poib
OpraHnyeckue BenecTBa KJISTKH — OeJKH.
8 JlaGopatopHas pabora «OOHapyxeHue 1 0 05
0EJIKOB C MOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuii»
9 CaoiicTBa, K1accuukanus 1 QyHKIUN 1 0 0




O€eJIKOB

10

OpraHuyeckue BEIIeCcTBa KJIETKH —
YTJIEBOJIBI

11

OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKH —
JIUIIUABI

12

Hyxnennoseie kucnotsl. JJHK u PHK.
JlaboparopHnas pabota «lccnenoBanue
HYKJIGMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3TUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pyakiuu ATO®. Jlpyrue
HykieozuaTpudocdatel (HTD)

14

CexsennpoBanue [JHK. Metoabt
T€HOMUKH, TPAHCKPUIITOMHKH,
MPOTEOMUKHU. MeTobl CTPYKTYpHOU
OMOJIOTHH.

15

Konrponsnas pabora

16

Tumnel KI€TOK. HpOKapI/IOTI/IquKaH KJICTKa

17

CTpoeHue 3yKapuOTHYECKON KIIETKHU.
[TpaxkTuueckas padbora «/3yueHue cBONCTB
KJIETOYHOM MEMOpaHbI»

0.5

18

IloBepXHOCTHBIN anmapar KJIeTKU

19

OnHoMeMOpaHHBIC OPraHOUIBI KICTKH.
[TpakTueckas pabora «3yuenue
ABVIKCHUS HUTOINIa3Mbl B PACTUTCIIBHBIX
KJIETKax»

0.5

20

[TomyaBTOHOMHBIE OPTaHOUABI KJIETKU:
MUTOXOHJIpHH, T1acTu bl JlabopaTtopHas
pabota «/ccnenoBanue mIa3Mou3a u

0.5




ACIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAaX»

21

HememOpaHHBIE OPTaHOHIBI KJIETKH

22

Crpoenue U QyHKIUH 1pa

23

CpaBHuUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopnas pabota
«/3yueHne CTpOCHUS KJIETOK Pa3InYHbIX
OpPTaHU3MOBY

0.5

24

ACCUMUWIISIIIAS U TUCCUMUIIALIAS — JBE
CTOPOHBI MeTaboau3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas paborta
«3yueHne KaTAIUTHICCKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTajasbl)»

25

26

DepMEeHTaTUBHBINA XapaKTep peaKiuii
KJIETOYHOTO MeTabou3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTHBHOTO
paciiernyieHus epoKCuIa Bo0poa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

benku-akTHBaTOPHI U OCIKU-UHTHOUTOPBI

0.5

27

ABTOTpOGHBIN THIT 0OMEHA BEUIECTB

28

®dotocunTe3. Xemocuntes. JlabopatopHas
pabora "CpaBHEHHE MPOIIECCOB
dboTocuHTE3a U XeMOCHHTEe3a"

0.5

29

AHaspoOHbIe opraHu3Mbl. Buabl OposkeHusl.

JlaGopatopHnas pabora «CpaBHEeHUE
IPOIECCOB OPOKEHUS U IBIXAHUS

0.5

30

AdpoOHBIE OpraHU3MBI. DTaIlbl
HHEpPreTHYecKoro ooMeHa




OHeprusi MeMOPaHHOTO TpaIueHTa

31 npoTtoHOB. Cunte3 AT®: pabora 1 0 0
npoToHHON AT®-cunTassl

32 Konrponsnas pabora 1 1 0

33 Peakiiuu MaTpuU4HOTO CHHTE3a 1 0 0

34 Tpanckpunuus — maTpuuHbiii cunte3 PHK 1 0 0

35 TpaHcnsus u e€ dTarbl 1 0 0

36 KoaupoBanue amunokucnot. Ponb 1 0 0
pubocoM B OMOCHHTE3E OemKa

37 Opranuzanus reHoMa y IpoKapuoT U 1 0 0
DYKapHOT

38 MonekynspHble MEXaHHU3MBbI SKCTIPECCUI 1 0 0
IEHOB Y 9YKapHOT
Bupychl — BHEKJIETOYHBIE ()OPMBI KU3HU U

39 oOnuratHele napasuTsl. [IpakTuyeckas 1 0 0.5
pabota «Co3nanue MOJIeH BUPYCa»

40 Bupychsbie 3360J‘I6Ba?I/I}I YeloBeKa, 1 0 0
’KUBOTHBIX, paCTEHUN

41 HanotexHoNMOrMM B OMOIOTHH U MEUITIHE

42 JKU3HEeHHBIN UK KIETKU 1
Marpuunsbiii cunre3 JJHK. Xpomocomsi.

43 Jlaboparopuas padota "H3ydeHue 1 0 0.5
XpOMOCOM Ha FOTOBBIX ITpenapaTtax”

44 JleneHue KJIeTKu — MHUTO3 1 0 0
Tuns! kneTok. KapnokuHes u UTOKUHES.

45 JlabopaTtopHnast pabota «Habmonenue 1 0 05

MUTO3a B KJIETKaX KOHYMKa KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpEnapaTax)»




46

PCFYJ'ISII_[I/ISI KU3HECHHOI'O IUKJIa KJICTOK

47 Konrponsnas pabora

48 Crpoenue U QyHKIUS OpraHu3Ma. 0
OpraHusm Kak eIuHoe 11e10e

49 Txanu pactrenuii. JlabopaTopHas pabora 0.5
«3y4enne TKaHel pacTeHnin '
TkaHU )KUBOTHBIX M YEJIOBEKa.

50 JlaGopaTopHas pabora «3yuenue TkaHe 0.5
KHUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHas

51 pabota «3y4yeHne opraHoB I[BETKOBOTO 0.5
pacTeHus

52 Ormopa Tena opraHu3MoB 0

53 JIBI>KEHHE OpraHU3MOB

o4 IIntaHne opraHu3MoB

55 [IuTaHre TO3BOHOYHBIX )KUBOTHBIX. 0
[IumeBapuTensHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB 0

57 JlpIxaHue TT03BOHOYHBIX )KHBOTHBIX U 0
YeJI0BEKa

58 TpaHCcnopT BemIeCTB y OPraHNU3MOB 0

59 KposenocHas cucrema no3BOHOUYHBIX 0
KHUBOTHBIX U Y€JIOBEKa

60 Beinenenue y opranu3smMosB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema 4esioBeka. 0

I'ymopasibHast peryisaums U S9HIOKpUHHAs




CHCTEMaA XHNBOTHBIX U YCJIOBCKA.

PazgpaxxumocTs n peryisanus y

63 0
OpPraHHu3MOB

64 Konrponsnas pabora 0

65 PasmHOXeHMe U pa3BUTHE OPTaHHU3MOB. 0
DopMBI pa3MHOXKESHHST OPTaHU3MOB

66 [TonoBoe pazMHOXKEHUE 0

67 Meiio3 0
I"ameTtorenes. O6pazoBaHuUe U pa3BUTHE

68 MOJIOBBIX KJIETOK. JTabopatopHas padota 05
«M3ydenune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»

69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB — 0
OHTOTEeHEe3. 3aKiIajKa OpraHoB U TKaHEH.
Poct u pazBuTHE JKUBOTHBIX.

70 JlaGopaTopHas pabora «BeisBneHue 05
MPU3HAKOB CXOJICTBA 3apOIbIIIeH
MO3BOHOYHBIX KHBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTECHUM.

71 JlaGopaTopHnas pabora «CTpoeHHe OPraHoB 0.5
Pa3sMHOXKEHHUS BBICUIMX PACTCHUI

72 KoHnTtponbHas pabota 0

73 I'enetuka. MicTopus cTaHOBIEHUS U 0
pa3BUTHS TEHETUKU KaK HAyKU
OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.

74 JlabopaTtopHast pabota «JIpo3oduna kax 0.5
00BEKT T€HETHYECKNUX HCCIIEJOBAHUIN

75 3aKOHOMEPHOCTHU HACIIEACTBEHHOCTH. 0.5




3aKOHOMEPHOCTH Haclle10BaHUs
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktruueckas pabora
"HN3yueHue pe3yabTaToB MOHOTUOPUIHOTO
CKpeLIUBaHus y Apo30¢uisr"

HI/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 1 0 0
CKpEIUBaHHSA

77 AHanuzupyrolee ckpeiuBanue. Hemomnnoe 1 0 0
JIOMUHUPOBaHHE
JurubpuaHoe CKperBaHue.

78 [Mpaktuueckas padota «3yuenue 1 0 05
PE3yIABTATOB TUTUOPUIHOTO CKPEIIMBAHUS
y Ap030(QHITBI»

79 [luTonornyeckre OCHOBBI JUTHOPHIHOTO 1 0 0
CKpEIUBaHHS

80 CrernieHHoe HACIeIOBaHUE MPU3HAKOB 1 0 0

81 XpOoMOCOMHasI TeOpHUsl HACIECTBEHHOCTH 1 0 0

82 ['enetuka nona 1 0 0

83 ['eHOTHT KaK IEOCTHAS CUCTEMa 1 0 0

84 FeHeTI/I‘-If:CKI/Iﬁ KOHTPOJb Pa3BUTUSA 1 0 0
pacTeHuil, )KUBOTHBIX U YCIIOBEKA
3aKOHOMEPHOCTH U3MEHYNBOCTH.

85 N3MeHunBOCTH MPU3HAKOB. Busl 1 0 0
U3MEHYHUBOCTH

86 MoaudukanronHas ”3BMEHYHBOCTh 1 0 0
BapuanuoHHbIi psi v BapralmOHHAs

87 kpuBasi. JlTabopartopHast paboTa 1 0 0.5

«HccnenoBanue 3aKOHOMEPHOCTEN




MOIU(PUKAITIOHHOM U3MEHUNBOCTH.
[TocTpoenune BapruamOHHOTO psAaa U
BAapUALIMOHHON KPUBO»

88

I'enoTUnM4YecKkas U3MEHUYNBOCTb.
KomMOnHaTHBHAS U3MEHYHUBOCTE

89

MyTannoHHast U3MEHYUBOCTb.
[IpakTueckas padora «MyTtauuu y
030Ukl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca.
DNUreHeTrKa 1 JIIMTeHOMHUKA

91

KonTtponbnas pabora

92

93

['enetuka yenoBeka. [IpakTuueckas padota
«CocTtaBneHue 1 aHajan3 POAOCIOBHON

MeToapl MEIUITMHCKOM T€HETHKH.
3HaueHNE METUIIMHCKON TeHETUKH B
MPEAOTBPALIEHUH U JICUEHUHU T€HETUUECKUX
3a00J1€BaHNH YEIOBEKA.

0.5

94

OCHOBHBIE ITOHSTHS CCJICKIIUHU.
Jlaboparopnas pabota «/3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U NIOPOJ TOMAIIHUX
YKUBOTHBIX)

0.5

95

MeTopl CEeIeKIIMOHHOM pabOTHI.
JlabopaTtopHnast pabota «3ydeHue MeTo10B
CEJICKIIMM PACTCHUIN»

0.5

96

JlocTrkeHusl ceeKIIMKA pacTeHNN U
KUBOTHBIX. [IpakTHyeckas padota
«IIpuBuBKa pacTeHHI»




COXpaHeHI/IC, HN3Y4YCHHE U UCIIOJIb30BAHUC

97 1 0
TeHETUYECKHUX PECYPCOB
buotexHoiorus Kak Hayka u OTpacib

98 npousBoJicTBa. [IpakTnyeckas padota 1 0.5
«M3ydyeHne 00beKTOB OMOTEXHOJIOTUIY

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKOU 1 0
Ouonoruu

100 XpOMOCOMHasl ¥ TEHHAs1 NHKEHEPUs

101 Menummackrue OMOTEXHOJIOTUA

102 HToroBast KOHTpOJIbHASI paboTa B paMKax 1 0
IIPOMEKYTOUYHOM aTTECTAlUU

OBUIIEE KOJIMYECTBO YACOB I10 102 14

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
3apoKIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX
1 MIPECTaBICHUI B OMOJIOTHH. 1 0 0
OpomtonmonHas teopus Y. JlapsunHa
) JIBIDKYIIME CHITBI SBOJIFOLIMHU BUJIOB 110 Y. 1 0 0
HapBuny
3 Bboprba 3a cymecTBoBaHNE, €CTECTBEHHBIHN 1 0 0
Y UCKYCCTBEHHBIN 0TOOD
4 DopMHUpPOBAHUE CHHTETUYECKON TEOpUHU 1 0 0
HBOJIIOLIUU
MuKpo3BOIONHS U €€ Pe3yabTaThl. DTalbl
5 IBOJIIOIIMOHHOTO TPOIIecca: 1 0 0
MHUKPOAIBOJIOLHS U MaKPOIBOIFOLIHS
6 [Nomynsiiust — snIeMeHTapHas eAMHULIA 1 0 0
HBOJIIOIIH
3aKOH TeHeTHYECKOro paBHOBecHs k.
7 Xapnu, B. Baitn6epra. JlabopaTopHas 1 0 05
paboTta «BbIsBI€HHE U3MEHUYNUBOCTH Y '
ocobeil omHOro BUIa»
8 DnemeHTapHbIe (PAKTOPHI IBOIIOINN 1 0 0
9 S dexr ocnoBaremnst. dPpdexr 1 0 0
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murparnuu. M30asmun momyIisiui: 1 0 0




reorpaduueckas, OnogorudecKas

EctecTBenHbIit 0TOOp — HAINPaBISIONIHNA

11 0
(hakTop IBOTIOIIHH

12 ITosoBoii oTGOP 0
[prcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MHUKPOIBOJIOIIHH.

13 JlaboparopHas pabota «3yuenue 0.5
apoMop(030B ¥ UINOATANITAIIUN Y
pacTeHHUH M KUBOTHBIX)»

[Tpumeps! ipucnocoOaeHN y OpraHU3MOB:
Mopdoiorudeckue, Gru3noIorudecKue,

14 OMOXHMMHUYECKHE, TOBEIEHUYECKHUE. 05
JIaGopatopHas pabota «IIpucnocobnenus '
OPTraHU3MOB M UX OTHOCHUTEIIbHAS
11e7IECO00PA3HOCTHY
Bupn, ero kpurepuu u CTpykTypa.

15 JIaGopatopHas paborta «CpaBHEHUE BUJIOB 0.5
10 MOP(OJIOTHIECKOMY KPUTEPUIOY

16 CrpykTypa BHIa 0

17 BunooOpa3oBaHue Kak pe3ynbTar 0
MUKPOIBOJIOILIH

18 CBs13b MUKPOABOITIOIUH U AITHIEMHOIOT U

19 KonTponbHas padbora

20 Makpossomtonus. [laneonronornyeckue 0
METObl U3YUECHHUS BOITIOIMU

1 buoreorpaduueckrie METO b N3yYCHUS 0
IBOJIIOIIH

22 OMOPHOTIOTHYECKUE U CPABHUTEILHO- 0




Mopororuueckre MEeTo /1bl U3y4eHUS
ABOJTIOIIAN

MonekynsspHO-T€EHETUYECKHUE,

23 OMOXMMHYECKHE U MaTEMaTHYECKHE 0
METOIbl H3yUYCHUS IBOJFOIHU

24 OO01mure 3aKOHOMEPHOCTH IBOJTFOIIHH 0

25 AnanTuBHas paguanys. HepaBHOMepHOCTh 0
TEMITOB 3BOJIOIIUN

26 O06o0menne o Teme «MaKpOIBOIIOIHS U 0
€€ pe3yabpTarbl». ITOroBbIi TECT.
[TpoucxoxaeHne U pa3BUTHE KU3HU Ha

27 3emiie. Hayunble runoressl 0
MIPOUCXOXKICHUS )KU3HU Ha 3emiie

)8 JloHay4HBIC TTPEICTABICHHS O 3aPOXKICHUN 0
KU3HU

29 OcHOBHBIE 3Tallbl HEOPraHUIECKOU 0
IBOJTIOIUH

30 ['unoTtessl 3apoXKACHUS KUZHA 0
HcTopus 3eMiau 1 METOIBI €€ N3YUCHHUS.

31 JlaboparopHas pabota «/3yueHue u 05
OTHMCAaHNE UCKOMIAEMBIX OCTATKOB JIPEBHUX
OPTaHU3MOBY

32 HavansHble 3TaIbl OpraHn4eckoin 0
IBOJTIOIIHA

33 OBONIOLUS DYKapHOT 0
OCHOBHBIE 3TaIbl YBOIIOIHA

34 pactutenbHOro Mupa. [IpakTrueckas 0.5

pabota «3yyeHue ocobeHHOCTEH




CTPOCHHS PAaCTECHHUI Pa3HbIX OTIEIOB»

OCHOBHBIE 3TAITBI 9BOJIIOIINHU ) KHBOTHOI'O

35 0
Mupa
DBoOLUS )KUBOTHBIX. [IpakTrueckas

36 pabora «M3yuenue ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KHUBOTHBIX)»

37 Pa3BuTHe *u3HU Ha 3emiie 10 3paM 1 0
nepuoiaMm

38 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE 0
KPHU3UCHI MPOLLIOrO

39 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, ET0 0
0COOEHHOCTH

40 CoBpeMeHHast cucTeMa OPraHu4ecKoro 0
MIPOLLIOTO

41 OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI 0
OpPTraHu3MOB

42 Kontposbnas padora 0
[IpoucxoxaeHue yeroBeKa-aHTPOIIOTEHES.

43 AHTpONONIOrusl — HayKa O Y€JIOBEKE. 0
PazButune npencraBnenuii o
IIPOUCXOXKIECHUN YEJIOBEKA.

44 PazBuTune npenacrasieHuii o 0
MIPOUCXOXKICHUN YeJIOBEKa
Mecto denoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

45 pabota «/3yueHue ocoOeHHOCTEH 0.5

CTPOCHHUA CKEJICTA YCIIOBCKA, CBA3aAHHBIX C
MMPAMOXOKIACHUEMD




46 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a 1 0 0

47 OCHOBHBIE CTaIUH aHTPOTIOTCHE3a 1 0 0

48 [laneorenerrka u najseoreHOMHUKa 1 0 0

49 DBOJIIOLIHUS] COBPEMEHHOT'O YEJIOBEKA 1 0 0
UYenoseueckue packl. [Ipaktnueckas

50 pabota «3yueHue 3K0I0rH4eCKux 1 0 0.5
aJlanTaui 4ea0BeKay

51 MeXIUCIUTUTMHAPHBIC METOIBI 1 0 0
aHTPOIIOJIOTUHU

52 KonTponbnas padbora 1 1 0
DKoJorusi-HayKa O B3aUMOOTHOIIEHUSIX

53 OpPraHU3MOB M HAJJOPTaHU3MEHHBIX CHCTEM 1 0 0
C OKpYy>Karolleu cpenoid. 3apoxkaeHue u
pa3BHUTHE YKOJIOTHH
Metonst skonorun. JlaboparopHas pabora

54 «M3ydyeHne MeTOJ0B IKOJIOTHYECKUX 1 0 0.5
HUCCIIEIOBAHUI

55 3HayeHue PKOJIOTMUECKUX 3HAHUN I 1 0 0
YelloBeKa
O06o0061eHne o Teme «IKOJIOTHsl — HayKa O

56 B3aMMOOTHOIIEHUSX OPTaHU3MOBY. 1 0 0
Wrorosslii TecT.

57 Opranusm u cpefa oOUTaHUs. 1 0 0
Okonoruyeckue HakTopsl
Abuotnyeckue akrtopsl. CBeT Kak

58 sKoJorudeckuit pakrop. JlabopaTtopHas 1 0 05

pabora «BblsiBieHHE TPUCTIOCOOIEHUI
OpPraHru3MOB K BJIMSAHHIO CBCTa»




Abuotrueckue dakTopsl. TeMreparypa
KaK 9KOJIOTUYECKHUH PaKTop.

59 JlaboparopHas paboTa «BeisiBICHHE 1 0 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIHSTHUIO
TEeMIIEPaTyphI»
Abuotnueckue haxkTopsl. BiaxxHOCTh Kak

60 skosiormueckuii hakrop. JlaboparopHas 1 0 05
paboTta «AHATOMUYECKHUE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

61 Cpenpl oOuTaHusT OPraHu3MOB 1 0 0

62 Buonornveckne puTMsbl 1 0 0

63 Kuznennsie popMbl OpraHu3MOB 1 0 0

64 buotnueckue Gakrops 1 0 0
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

65 JUTSI CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1 0 0
oOuTaHus

66 KonTponbhas pabora 1 1 0

57 DKOJIOTUIECKHE XapaKTEPUCTUKU 1 0 0
TTOTTYJISIIIAH
OCHOBHBIE TIOKA3aTeNN TMOMYJISIIHN:

68 YUCJIEHHOCTb, IIJIOTHOCTh, BO3pACTHAA U 1 0 0
MOJIOBast CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIAN

69 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA, 1 0 0
CMEPTHOCTh, MUTPALIUN

70 DKOJIOTHYECKasi CTPYKTYpa IMOIYJISIITAN 0 0

71 JInHaMyKa NOMYJSINUU U €€ peryiIsaius

72 KpuBbie pocTa 4HCIEHHOCTH TOMYJISIINY.




KpI/IBBIC BBIDKMBAaHMHA

DKOJIOTHYECKAsT HUIIIA BHAA.

73 JlaboparopHas pabota «IIpucrnocodienus 0.5
CeMsIH pacTEeHHUH K pacCeIeHUIO»

74 Bun xak cucrema nomynsuui 0

75 3aKOHOMEPHOCTH MTOBEICHUS 1 MUTPALIAI 0
KUBOTHBIX

76 KonrtpomnsHas padota 0
DKOJIOTHsI COOOIIECTB. DKOJIOTUIECKUE

77 cuctembl. COOOIIECTBO OPTaHU3MOB — 0
OMOIICHO3

78 OKocucTemMa Kak OTKpPbITasi CHCTEMaA 0

79 KpyroBopot BemiecTs U MOTOK YHEPTUU B 0
IKOCHCTEME

80 OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI

81 DKOJIOTMYECKUE TUPaMU/IbI

82 N3menenuns cooOmecTB — CYKIIECCUHI

83 [IpupoaHbie SKOCUCTEMBI. DKOCHCTEMBI 0
03€p M peK. IKOCUCTEMbI MOpPEN U OKEaHOB

84 [IpupoaHbIe SKOCHCTEMBL. DKOCHCTEMBI 0
TYHJp, JIECOB, CTETICH, ITyCTHIHb

85 AHTPONOreHHBIE YKOCUCTEMBI. 0.5

86 VYpb6oskocucremsl. [IpakTuyeckas padbota 05
"HN3yuenue u onucaHue ypoosKoCUCTeMbl" '
3akoHOMEpPHOCTH (POPMUPOBAHUS

87 OCHOBHBIX B3aUMOJIEMCTBUI OpraHU3MOB B 0

9KOCUCTEMAX




MexaHu3Mbl BO3JECUCTBUSA 3arpsI3HEHU I
Pa3HBIX THUIOB Ha CyOOPTaHU3MEHHOM,

88 1 0 0
OpPTraHU3MEHHOM, MOMYJISIUOHHOM U
HKOCUCTEMHOM YPOBHSX

89 KontposbpHas padora 1 1 0
Bbuocdepa- rnodanpHas s3xocucTema.

90 buocdepa — obmerianerapHast 000J09Ka 1 0 0
3emn

91 VYuenue B. U. Bepnanckoro o ouocdepe 1 0 0

92 3aKOHOMEPHOCTH CYIICCTBOBAHHUS 1 0 0
o6unocgepsl

93 KpyroBoports! BemiecTs u 1 0 0
OMOTEOXUMHUYECKUE ITUKITBI

94 3oHaNbHOCTH OMOCchepsl. OCHOBHBIE 1 0 0
OMOMBI CYIIN

95 YcroitunBocts Onocheps 1 0 0

96 Kontposbnas padora 1 1 0

97 DKOJIOTHYECKHE KPU3UCHI U UX TIPUIUHBI 1 0 0

98 BosneiicTBue yenoBeka Ha Ouocdepy 1 0 0

99 AHTpOHOFeHHvOC B03HeﬁCTBVHe Ha 1 0 0
PaACTUTEIILHBINA ¥ JKUBOTHBIA MHP
Oxpana npupojsl. PanmonansHoe

100 MIPUPOIOTIONB30BAHNE U COXPAHEHUE 1 0 0
OMOJIOrNYECKOro pa3HooOpa3us 3emiiu.

101 OCHOBHBIE TIPUHIIUATIBI YCTOHYUBOTO 1 0 0
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI

102 HToroBast KOHTpOJIbHAS paboTa B paMKax 1 1 0

IIPOMEKYTOHOM aTTECTALIMH.




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10 xnace/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue;
non penakiueit [laceunnka B.B., Akiimonepnoe obmiectBo «M3aaTenbcTBO
«IIpocseuieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u
npyrue; noj penakuuent [laceunuka B.B., AkunonepHoe o011ecTBo

«HSI[&TGJIBCTBO «HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

VYMK Ilaceunuxk B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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