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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6Homy mpeametry "buonorus" (manee - Ouosiorusi) Ha ypoBHE
cpenHero oOmiero odOpaszoBaHusl pa3paboraHa Ha ocHoBe dDenepasbHOrO 3aKOHa OT
29.12.2012 No 273-®3 «O06 ob6pazoBanuu B Poccuiickoit @enepanun», ®I'OC COO,
Konnenmuu npenogaBanus yueOHoro npeamera «buosiorus» u OCHOBHBIX MOJIOXKEHUN
dbenepanbHOI paboyeit mporpaMMbl BOCIIUTaHUS.

VYyeOubiii ipeamet «buonorus» yrinyonéuHoro ypoHs usyudenus (10—11 kmaccor)
SBJISIETCS OJIHUM W3 KOMIIOHEHTOB TMpeaMeTHoi obnactu «EcTecTBEeHHO-HAay4YHbIE
npenmetb». CornacHo nonoxeHussMm @I'OC COO npoduibHble yueOHBIE MPEAMETHI,
u3yyaeMbleé Ha yIUIyOJIEHHOM YpOBHE, SBISIOTCS criocoooMm auddepeHuanuu
oOydyeHUssT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs U MPU3BAHBl O0ECIICUUTH
PEEMCTBEHHOCTh ~ MEXJIY OCHOBHBIM  OOIIMM, CpEIHUM  OOIIUM, CPEIHUM
npodeccroHaIbHBIM M BBICHIUM OOpa3oBaHueM. B TO ke BpeMs KaXIbId M3 ITHUX
y4eOHBIX TIPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE pEIICHUE
o0pa3oBaTeIbHBIX, BOCIUTATEIBHBIX MW  PA3BHBAIOIIMX 3ajJa4, CBSI3aHHBIX C
npodopueHTarueii oOy4aromuXcs W CTUMYJIUPOBAaHHMEM HWHTEpeca K KOHKPETHOM
00JlacTU HAYYHOTO 3HAHHUS, CBS3AHHOTO C OWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuyebHOMy mipeamery "buosnorus" maér mpencraBieHHe O LEIU U
3ajlayax wu3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOnEHHOM YpOBHE,
ompejenser  o0s3aTenbHOEe  (MHBApHMAHTHOE)  MPEAMETHOE  COJEpkKaHHe,  €ro
CTPYKTYpHUpPOBAaHHE IO pa3/ieslaM U TeMaM, pPaclpeiesieHue Mo KiaccaM, peKOMEHIYET
MOCIIEIOBATENIbBHOCTh M3Y4YeHHUs Yy4eOHOTro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKH Yy4e€OHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOydaromuxcsa. B nporpamme mo OMoNOTUU peann30BaH MPUHIUIT TPEEMCTBEHHOCTH C
U3ydeHrneM OWOJIOTMHM Ha YpOBHE OCHOBHOI'O OOIEro oOpas3oBaHUs, Ojarojaps demy
IPOCMATPUBAETCS HAMPABIEHHOCTh HAa TMOCJIEIYIONIEE pPa3BUTHE OUOJOTHUYECKUX
3HAHWM, OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHHS], TMPEACTAaBICHU O 3J0pOBOM 00pas3e JKH3HH, Ha
BOCIIUTaHUE OEPEKHOT0 OTHOUIEHUS K OKpYKalollleld NpupoaHoi cpeae. B mporpamme
no OWOJOTMU TaKXe TMOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buomnorus» B
peamuzaiuu  TpeboBanuit OI'OC  COO Kk  MIAHUPYEMBIM  JTUYHOCTHBIM,
METanpeJIMETHBIM H TIPEIMETHBIM pe3yibTaTaM oOy4deHuss W B (HOPMHUPOBAHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHON JEATEILHOCTH O0YYAIONINXCS IO OCBOCHHUIO
coJiepKaHusl OMOIOrMYECKOro 00pa30BaHUs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus.

VYyeOnpiii mpeamer «buonorus» Ha YpOBHE cpemHero oOmero o0pa3oBaHUS
3aBepIaeT OMoJOTUYecKoe 00pa3oBaHKe B MIKOJIE M OPUECHTUPOBAH HA PACHIUPEHHE U
yriyoJieHue 3HaHUil OOydYaroluXcs O >KMBOM MPUPOAE, OCHOBAX MOJICKYJISIPHOU H



KJIIETOYHOM OMOJIOrMH, AMOPHUOJIOTMU W OUOJOTUU Pa3BUTHUS, TEHETHKU, CEJICKIUU,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUYECHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha  yriayOJIGHHOM — ypOBHE
OPUEHTHPOBAHO Ha TOJATOTOBKY OOyYalomMXCS K TMOCIEAYIONIEMY MOJTYyYCHUIO
OMOJIOTMYECKOTO 00pa30BaHUs B By3aX U OpraHU3alUsAX CPEAHEro MpoPECCUOHATBHOTO
oOpazoBanusi. OCHOBY €ro COJIepkKaHUs COCTaBJIsICT CUCTEMa OMOJIOTMYECKUX 3HAHUMH,
MOJIYYEHHBIX TP M3YYCHUU OOYUYAIOIIUMUCS COOTBETCTBYIOIIUX CHCTEMATUUYECKUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO 0011ero oOpazoBanus, B 10—11 kimaccax 3tu
3HAHUS TOJYYalOT pa3BUTHE. Tak, pacUIMpeHbl U YIIyOJIeHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHUsIX, JKMBOTHBIX, TIpubax, OakTepusiX, OpraHuU3Me 4YeJOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKU3HHU, JIOMOJHUTEIBHO BKIIOYEHBI OHOJIOTUYECKHE CBEIACHUS
NPUKIATHOTO U TOWCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJb30BaTh Kak
OPUEHTHPHI JJIsI MOCIEAYIOIIero BbiOopa mpodeccun. Bo3mokHa Takke WHTErparus
OMOJIOTMYECKUX  3HAHUM C  COOTBETCTBYIONIMUMU  3HAHUSMHU,  TOJYYCHHBIMU
00yJaromuUMHCs TIPU U3yYEeHUH PUBHKH, XUMUHU, TeoTpaduu 1 MaTeMaTHKHU.

CrpykTypa mporpaMmsl 1Mo yueoHoMmy npenmety "buomorus" orpaxaeT CHCTEMHO-
YPOBHEBBI U DBOJIIOIMOHHBIN TMOAXOJbI K HW3yueHHto Ouosioruu. CorjlacHO UM,
U3YYaloTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC IS JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHM3allid, OHBOJIOIMU OPraHMYEeCKOro MHpa Ha 3emiie, COXpaHCHHUs
Ononornyeckoro pazHooOpasus miaaHeThl. Tak, B 10 kimacce H3y4yaroTCd OCHOBBI
MOJIEKYJISIPHON U KJIETOYHOM OUOJIOTUH, SMOPUOJIOTHH U OMOJIOTUU Pa3BUTHS, T€HETUKH
U CEJICKINH, OUOTEXHOJIOTUU U CHUHTETHUECKOW OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHMS
oOy4aromuxcs 1mo 60TaHUKe, 300JI0TUH, aHATOMUH, GU3HOJIOTHH YenoBeka. B 11 kiacce
M3YyYarOTCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeOnbiii npeametr «buonorus» npu3zBaH 00€CIEUUTh OCBOCHUE O0YYAIOIUMUCS
OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, WJEH, MPUHIMIIOB W TPABWJI, JIEKAIIMX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAYYHOM KapTWHbI MHUpa, 3HAHWM O CTPOCHHH,
MHOT000pa3uy W OCOOCHHOCTSX KJICTKH, OpraHu3Ma, IOMyJIsalud, OWOIIeHO3a,
AKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX UCCIEAOBAHUSIX B
OWONOTHHY, TPHUKIAJHBIX acleKTaXx Ouomornueckux 3HaHWid. Jlns pa3BuTus U
MOJJIEp)KaHUsT WHTEpeca OO0ydJalomuxcss K OHOJOTMM Hapsiay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOT0 MaTepuaia B COJACPKAHUU TPOTPAMMBI IO OUOJOTHHU
NPEeIyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEW CTAHOBJIICHHUS W Pa3BUTHS TOW WA WHOU
o0nacTi OWOJOTHH, BKIAJOM OTEYECTBEHHBIX W 3apyOeKHBIX YYEHBIX B DEIICHUE
BOKHEHIITNX OMOJIOTHYECKUX U AKOJIOTHIECKUX TPOOIIEM.

Henp wu3ydenus: yueOHoro mnpenmera «buonorus» Ha yriyOoJ€HHOM YpOBHE —
OBJIaJieHNEe OOYYarOMIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATHHOW OpraHU3aIuu
KUBBIX CHCTEM Pa3HOTO paHra U MpUOOpPETEHHWE YMEHUN HCIOJIb30BATh 3TU 3HAHUS B
dbopMupoBaHUM  HWHTEpeca K  OmpenenéHHou  oOnactu  mpodeCCHOHATBHOM



NEeSTENbHOCTH, CBSI3AHHOW C OWOJIOrMel, Wi K BBIOOPY y4eOHOro 3aBeleHUs IS
MPOJOJKEHUSI OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHre 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha yrimyonéHHOM
YpOBHE 00ECTIeUnBAETCS PEIICHUEM CIEAYIONINX 3aa4:

OCBOCHHE OOYYaIOIIUMHCS CHUCTEMbl OHOJIOTMYECKHX 3HAHUW: 00 OCHOBHBIX
OMONIOTMYECKUX TEOpUAX, KOHIICTIHAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJaX, COCTABISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa; O
CTPOCHHMH, MHOTOO0pa3ul U OCOOCHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPraHu3M,
NOMYyJNALKsS, BUJI, OWOTEOIeHO03, Ouocdepa); O BHIAIMUXCS OTKPHITUAX U
COBPEMEHHBIX HCCIIEOBAHUSAX B OHOJIOTHH;

O3HAKOMJICHHE OOYYaromMXCcsi C METOJaMH TO3HaHWS JKUBOW TMPUPOIBI:
MCCIIEZIOBATEILCKUMHU METOJaMU OMOJIOTHYECKHX HAyK (MOJEKYJISAPHOW M KIETOYHON
Ouonoruu, YMOPUOIIOTUN U OUOJIOTHN Pa3BUTHS, TEHETHUKHU U CENEKIINN, OMOTEXHOIOTUU
" CUHTETUYECCKON ouonoruw, NaJICOHTOJIOTHH, DKOJIOTHH); METOJaMH
CaMOCTOSITETTLHOTO TPOBENICHUSI OMOJIOTHYECKHX HCCIEOBaHUN B Jaboparopuud U B
npupoje (HaOroieHne, N3MEpeHne, IKCIIEPUMEHT, MOJICIIUPOBAHNUE);

OBIIAZICHHE OO0YYAIOIIUMHUCS YMEHHUSIMH: CAMOCTOSATEIHLHO HAaXOUTh, AaHATTU3UPOBATh
M HCIIOJIb30BaTh OWOJIOTHMYECKYI0 HMH()OPMAIMIO; II0JIB30BATHCA  OMOJIOTHYECKON
TEPMHUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBAThH CBA3b MEXKIY pa3BUTHEM OHOJIOTHH U
COLIMAJIbHO-PKOHOMMYECKUMH M SKOJOTMYECKMMH MpoOJieMaMH  YeJIOBEUYECTBa;
OLICHMBATh TIOCIEJCTBUS CBOEH JIEATENBHOCTH TI0 OTHOIICHHUIO K OKpY’)Karoleu
OPUPOJHON Cpelie, COOCTBEHHOMY 3JI0POBBI0 U 30POBBIO OKPYXKAIOUIUX JIOJIEH;
000CHOBBIBaTh M COOMIOJATh MeEphl MPOMHUIAKTUKH HHQPEKIIMOHHBIX 3a00JIeBaHUH,
npaBuja TIOBEJCHHUS B TIpUpPOJe M oOecrieueHus O€30IMacHOCTH COOCTBEHHOMU
KU3ZHEJEATEIPHOCTH B YPE3BBIUYAWHBIX CHUTYAIlUSX NPUPOAHOTO M TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbBIC HAYUYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE y OOYYaIOIIUXCS HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce  3HAKOMCTBA C  BBUIAIONIMMHUCSA ~ OTKPBITHSIMH W COBPEMEHHBIMU
UCCJCIOBAaHUSIMU B OHOJOTHH, peliaeMbIMH €10 MpoOJIeMaMH, METOOJIOTHEH
OMOJIOTUYECKOTO HWCCIICIOBAHUS, TMPOBEACHUS DKCIEPUMEHTAIBHBIX HCCIEIOBAHMM,
pemieHusi OMOJIOTUYECKUX 3a/]ad, MOJCIUPOBAHUS OWOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTAHUE Y 00YYAIOMIUXCS IICHHOCTHOTO OTHOIICHHSI K KUBOM MPUPOJIE B 1IEJIOM
U K OTIeHbHBIM €€ O0O0beKTaM U SBJICHHUSAM; (POPMUPOBAHHE HKOJIOTHIECKOM,
TeHETHYECKOW TPAMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B TMPHUPOJE; WHTETPAINH
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuodpeTeHue 00 yUaoIUMUCS KOMITETEHTHOCTH B parmoHAIBHOM
MPUPOOIIONB30BaHNN (COONIOACHNE MPABUJI TOBEICHUS B TPHUPOJE, OXpaHbl BUIOB,
JKOocHCTeM, Ouocdepbl), COXpaHEHHH COOCTBEHHOTO 3J0POBbSI H  3JI0POBbS



OKpYKaloIuX Joae (cobmogeHus Mep npoduiakTuku 3a0osieBaHU, 0OecHeueHHe
0€30MacHOCTH KU3HENEATEIbHOCTH B YPE3BbIYAMHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTEHHOI0 XapakTepa) Ha OCHOBE MHCIOJb30BaHUA OHMOJIOTMYECKUX 3HAHUM U
YMEHUU B IOBCEIHEBHOU KU3HU,

CO37laHMe YCJIOBHM JIJI1 OCO3HAHHOTO BBIOOpAa OOYYAIOLIMMUCS WHIUBUIYaIbHOU
oOpa3oBaTeabHOM TPAeKTOPHUH, CIOCOOCTBYIOIIEH NOCIIEAYIOLIEMY
npo(hecCHOHAaTBbHOMY CaMOONPEETIEHUI0, B COOTBETCTBUM C HWHAMBHUAYaJIbHBIMU
MHTEpECAMH U MOTPEOHOCTIMU PETHOHA.

OO61ee ynMcno 4acoB, OTBEJEHHBIX Ha U3yUYeHHE OMOJIOTUHU Ha YIiIyOJIEHHOM YpOBHE
cpeaHero oomiero oopazonanus, coctaniser 204 gaca: B 10 kiacce — 102 yvaca (3 gyaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEACHIO).

OT6op opraHu3alMOHHBIX (OopM, METOJOB UM CPEICTB OO0ydeHHs] OUOJIOTUH
OCYHIECTBIISIETCSI C Y4€TOM CHEUU(PUKK €ro CcoJepKaHWs W HaMpaBICHHOCTH Ha
OpOJOJKEHUE  OMoJIoTMYeckoro  oOpa3oBaHMs B OpraHM3alUsix  CPEJIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM  yCIIOBUEM TpU OOY4YEHMH OHMOJOTHHM Ha YriayOJEHHOM YpOBHE
ABIIIETCS TPOBEICHHE JA0OPATOPHBIX U TMpPaKTHUECKUX paboT. Takxke ydacTue
oOy4JaroImMXcs B BBINOJHEHUH TMPOEKTHBIX M Y4YEOHO-UCCIEI0BATEIbCKUX PpadoT,
TEMaTUKa KOTOPBIX OIpEAeNAeTCS YYUTEJIeM Ha OCHOBE HMMEIOUIUXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue TPOTpaMMBbl, BBIICICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJaapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass Ouojorus — KOMIUIEKCHas Hayka. Kparkass uCTOpUsi pa3BUTHUS
Oouosiornu. buonorndyeckre Hayku U U3ydaeMble UMU MpoOsiembl. DyHIaMEHTaIbHBIE,
PUKJIAHBIE U TOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HadeHue OMOJIOTHH B (HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapPTHHBI
mupa. Ilpodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE OHMOJIOTUM B MPAKTUUECKOM
NEATEIbHOCTU YEJIOBEKA: MEIUILIMHE, CEIIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXPAaHE
PUPOJIBI.

JemoHncTpanuun

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunue#t, XK. b. Jlamapk, Y. Hapsun, V.
lapsen, I'. Menaens, B. . Bepuaackuii, M. II. IlaBnoB, 1. U. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuuer u  cxembl: «CBs3p OHWONOTMM C JOpyrUMU  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U MX U3Yy4YeHHE

XKupble cucTeMbl Kak mpeamMeT u3ydeHuss Ouonoruu. CBOMCTBA KHUBBIX CHCTEM:
€IUHCTBO XHMHYECKOIO COCTaBa, JAHCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTH U
YHOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3aIusl, CAMOBOCIIPOU3BEACHUE,
pa3IpaKuMOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy >KHUBBIX CUCTEM: MOJEKYJSAPHBIM, KIETOYHBIA, TKAaHEBBIH,
OpraHW3MEHHBIN, TMOMYJSIIMOHHO-BUIOBOM, SKOCUCTEMHBI (OHMOTECOLICHOTHUCCKHUN),
ouochepnsrrii. I[Ipoueccel, mpoucxondiue B >KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hb Kak ¢opMa cCyliecTBOBaHUS MaTepud. Hayku, u3ydaromniye >XHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alUU.

N3ydenne xuBbIX cucTeM. MeTo sl Onosiorndaeckoi Hayku. HaOmronenue, nusmepenue,
JKCIIEPUMEHT, CHCTEMaTu3anus, meraaHanu3. lloHsTHe O 3aBUCHMMON M HE3aBUCHUMOM
nepemeHHou. [InanupoBanue sxcnepumenra. [loctanoBka u nposepka runore3. Hynesas
runote3a. [lonsaTue BbIOOpKU U €€ HO0CTOBEpHOCTh. Pazdpoc B OMONOrMYECKUX JTaHHBIX.
OneHka 1O0CTOBEPHOCTH MOJYYEHHBIX Pe3yJbTaTOB. [IpHUunHBI UCKaXKEHUS! pe3yJIbTaTOB
skcniepuMenTa. [IoHsTHE CTaTUCTHYECKOTO TECTA.

JdemoncTpanuun

Tabmuubl U cxembl: «OCHOBHbIE TPU3HAKU >KU3HUY», «bHOIOrMyeckue CUCTEMBI»,
«CBOICTBa XMBOW MaTepun», «YPOBHU OPraHU3alMU >KUBOM NpUPOAbD», «CTpoeHue



KUBOTHOU KJIETKW», «TKaHM IKHUBOTHBIX», «CHCTEMBI OpPraHOB YeJIOBEYECKOIrO
opranusMa», «buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBOU TPUPOIBD.

O6GopynoBanue: JabopaTopHoe OOOpyAOBaHUE [JIsi MPOBEJACHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnuyeckas padora «/crnonap30BaHuE Pa3IMUYHBIX METOAO0B MPU U3YUYEHHUH KUBBIX
CUCTEM).

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIMOHAJIbHAs €IWHULA XKUBOro. Vcropus OTKpbITHSA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. neiinen, P.
BupxoB). OcCHOBHbIE TOJIOKEHHSI COBPEMEHHOMN KJIETOUYHON TEOPHUU.

MeTonbl MOJEKYISIPHOM M KJIETOYHOW OMOJIOTMM: MUKPOCKOIHUSA, XpomaTtorpadus,
anekTpodope3, METOJ MEUEHBIX aToMoB, AuddepeHIHAIbHOE [EeHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KIETOK. M3yuenue  uxcuposanuvix Kiemox. IIEKTPOHHAs
Mukpockonusi. Kongokanvnaa mukpockonus. BumanvHoe (npuosicusnenumoe) usyuenue
KJIemox.

JdemoHcTpanuun

IToptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIN MUKpPOCKOI», «cTopus
Pa3BUTHUSA METOJIOB MUKPOCKOITUI.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PpACTUTEIbHBIX, JKUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

IIpakTnueckas padora «l3ydyeHre MeTOOB KJIETOUYHOW OMONOTHU (MHUKPOCKOIIHUS,
xpomartorpadus, snekTpodopes, nuddhepenunanbaoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KjIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YyJIbTPaMHUKpPO3JEeMEHThl. Boga u eé
pOJIb KaKk pacTBOPUTENs, peareHra, ydacTU€ B CTPYKTYPUPOBAHUU  KIIETKH,
TEIUIOPETYISIMU. MuHepaibHble BelIeCTBa KIETKH, MX Ouojoruyeckas posb. Poib
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne  BemiecTBa  KJIETKM.  buonormyeckne — moiumepsl.  benkwu.
AMUHOKUCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OeiakoBoil wmoJekynbl. [lepBuunas
CTpYKTypa Oenka, menTuaHasi CcBsi3b. BTopuuHas, TpeTUYHas, YETBEPTUYHASI CTPYKTYPHI.
Henatypamusi. CpoiictBa 6enkoB. Knaccudukamus OenkoB. buonormdeckue QyHKIuu
6enkoB. IIpuotnsi.

VYraeBonbl. MoHOCaxapuabl, JucaxapHibl, OJIMrocaxapuasl U nonucaxapuasl. OOmuii
IUTaH CTPOEHUS U (PU3UKO-XUMHUYECKHE CBOWCTBA yrieBojoB. buonornueckue GpyHKunu
YTJIEBOJIOB.

Jlumunet.  T'mapoduneHo-ruapodoOHBIe  cBolicTBa. Knmaccudukamus  naumumos.
Tpurnuuepupl, pocPoaunuasl, BOCKH, CTEpoubl. bruosornueckne pyHKIUU JTUIUAOB.



OOmme cBoiicTBa OMOJOTMYECKUX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennossie kucnotsl. [JHK u PHK. Ctpoenne nyknenHoBbix kuciaoT. HykneoTuasl.
[Mpunuun kommuiementapuoctu. I[lpaBuno Yapradbda. Crpykrypa JIHK — naBoiiHas
cnupaiib. Mecronaxoxaenue u ouonornueckue ¢pynkuuu JHK. Bunsr PHK. ®ynknun
PHK B knetke.

Ctpoenne wmonekynsl AT®. Makpospruueckue cBa3u B Mojekyine ATO.
buonornyeckue ¢ynkuuun AT®. BoccTaHOBIEHHbIE NEPEHOCUYMKH, HUX (PYHKIUU B
knetke. /Jpyeue uyxneosuompughocgpamor (HT®D). CexBenupoBanune HK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorusi: OMOXuMUYecKkrue 1 OMoPU3NYECKre UCClIeJOBaHUs COCTaBa U
OPOCTPAHCTBEHHON CTPYKTYpbl OMOMoOIIeKyn. Moodenuposanue cmpykmypol u (yHKYuil
ouomonexyn u ux Komniekcos. KomnviomepHvili Ou3zatiH U OpeaHUYeCcKull CuHmes
OUOMOIEKYTL U UX HENPUPOOHBIX AHAIO208.

JemoHncTpanuun

IToprpetsr: JI. Ilonunr, k. YorcoH, ®. Kpuk, M. VYunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XUMUYECKHX D3JIEMEHTOB B HEXHBOW MHPHUPOIEH,
«Pacrnipefenenue XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabnuuer u cxemol: «Ilepuonanueckas Tabaua XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJIbI», «BeliecTBa B coctaBe opranu3moBy, «CTpoeHHE MOJIEKYJIbI OelKay,
«CTpyKTYpbl O€NKOBOM MOJNEKYINb», «CTpoeHHe MOJNEKyNl yriaeBoaoBy, «CTpoeHue
MOJIEKYJI JIUMHI0B», «HykienHoBbie KUCA0TBD, «CTpoeHue MoneKyinbl ATOx.

O6opynoBaHue: XUMHYECKas TIOCY/Ia U 000pyI0BaHUE.

Jlabopatopnas pabGora «OOHapyxeHHEe OEJTKOB C TOMOIIbI KAaYeCTBEHHBIX
peaKIum».

JlabopaTtopHas pabGora «lccrnenoBaHWEe HYKIEUHOBBIX KHUCJIOT, BBIAEICHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tunsl  KJIETOK:  dyKapuoTHYeckas U IHpokapuoruyeckad.  CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.

Ctpoenune mnpokapuoTHueckod kieTku. KieTtouHas cTeHka OakTepuid W apXxeil.
Oco0OeHHOCTH CTpOeHUsI TeTepOoTPOdHON U aBTOTPOGHOW MPOKAPUOTHUECKUX KIETOK.
MecTo 1 poJib IPOKApHOT B OMOLIEHO3aX.

Crpoenne © (YHKIIMOHHpPOBAaHUE HYKApUOTHYECKOM KieTkH. [lnazmarnueckas
MeMOpaHa (mrasmanemma). CTpykTypa TUia3MaTHdeckoi wmemOpanbl. TpaHcmopt
BEIECTB UEpe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obieruéHHas
muddys3us), aKTUBHbIA (MNEPBUYHBIAI W  BTOPUYHBIA  AKTHUBHBIA  TPAHCIOPT).
[lonynponunaemocts MeMOpanbl. Pabora HaTpuii-KaJeBOTO Hacoca. JHIOIUTO3:



MUHOLUTO3, (aronuTo3. Ox3ouuto3. Kilerounass crenka. CTpykTypa U (QyHKIIUU
KJIETOUHOM CTEHKU PacTeHHil, rpruOOB.

Hutommaszma. I{uto3zone. [utockener. [[BuxkeHne nuromiazmbl. OpraHouibl KIETKH.
OnnomeMOpaHHbIE OpPTraHOWIBI KJIETKU: 3HAomiazMatuueckas cetb (DIIC), ammapat
lonbmxu, nM30COMBI, WX cTpoeHHEe U GyHKIMH. B3anMoOCBs3b OJHOMEMOpPAaHHBIX
opraHou7ioB KieTkd. CTpoeHue TpaHyJSIpHOTO pEeTUKylyMma. Mexanusm Hanpaenenus
benxos 6 DIIC. Cunre3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['nmankuit
(arpaHynspHBIN) 3HAOIUIA3MaTHUeCKul peTukyinyM. CekperopHas (GyHKIHS ammapara
lonbmxu. Moouguxayus 6enxoe 6 annapame [onvooucu. Copmuposxka 6enxos &
annapame ['onvoorcu. TpaHcroOpT BellecTB B KieTKe. Bakyosn pacTUTENbHBIX KIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWABI KJIETKU: MUTOXOHAPHH, TUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc).
Crpoenne u GyHKIIMU MUTOXOHJpUN W TuiacTui. [lepBudHbIC, BTOPUYHBIC U CIIOKHBIC
IaCTUABI (POTOCUHTE3UPYIOIIUX DYKAPUOT. XIIOPOILIACTHI, XPOMOIIJIACTHI, JIEHKOIIIIACTHI
BBICIITUX PACTCHHM.

HememOpannbsie opradouwasl kietku CtpoeHne W (QYHKIIMA HEMEMOpPaHHBIX
OpraHoujioB KJeTKH. Pubocomebl. [Ipomescymounvie uramenmol. MukpohuiaMeHTHI.
Axmunogvie mukpoguiamernmol. MplllIeUHbIE KIETKH. AKmMuUHO8ble KOMNOHEHMbl
Hemblueynvlx Kiemok. MuxkporpyOouku. Kierounsrii nentp. CTpoeHue W JBUKEHUE
KTYTUKOB U pecHUYeK. Mukporpybouku uuroruiazmel. Llentpuons.  Benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule Oenxu.

SAnpo. O6omouka sipa, XpOMAaTUH, KAPUOILJIa3Ma, SJIPBIIIKH, UX CTPOCHUE U (DYHKIIUH.
SAnepHsiii  OenkoBBIM MaTpuKc. IIpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B
uHTepdazHom siape. dyxpomamun u cemepoxpomamur. berku XpoMaTHMHAa — THCTOHBI.
Junamuka s0epuou 06onouku 6 mumose. HoepHwiti mparncnopm.

Knerounsie BrkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KJIETOK JYKapUOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanuun

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

Tabmuuer u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KieTKn», «CTpOeHUE >KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpOE€HHE MUTOXOHIAPUN», «SIpo»,
«CTpoeHue MPOKaAPUOTUUECKON KIICTKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKPOIPENapaThl PacCTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepUaabHbIX KIETOK.

JlabopaTopHasi padora «/3yueHue cTpOEHUsI KIETOK Pa3IUYHbIX OPraHU3MOBY.

IIpakTuueckas padora «/3yyeHue cBOWCTB KIETOYHON MEMOpaHbI».

Jlaboparopunass pabGora «lcciegoBaHue IUIa3MoJM3a W JCIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).



IIpakTuueckass pabGora «l3yueHune JBMXXKEHUS IUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKax».

Tema 6. O0OMeH BeleCTB M NPeBpallieHHe JHEPIrUU B KJIETKe

AccuMWISIIIMA W JUCCUMWISILIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepoTpodHBIA. YdyacTHe KucIopoda B OOMEHHBIX
npoueccax. JDHepreTuyeckoe obecrnedeHue KieTku: npespaiieHne ATD B 0OMEHHBIX
nporeccax. @DepMEHTATUBHBIM  XapakTep peakiuil  KJIETOYHOro  MeTaboym3Ma.
@depMeHThl, UX CTPOCHHME, CBOWCTBA M MexaHu3M aeictBus. Kodepmentsl. Otnuums
(GbepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTUBaTOpsl U OCJKHU-
UHTUOUTOPHI. 3aBUCUMOCTb CKOpPOCTH (EPMEHTATHBHBIX pEaKIUi OT pa3IuYHbIX
dbakTOpoB.

[lepBUUHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHBIU U
oxcueeHHwlli pomocunmes y baxmepuil. Ceemocobuparowue nuemMenmsl U NUSMeHmbl
peaxkyuonnozo yermpa. Ponb xinopormiactoB B mpoiecce (orocunte3a. CBeroBas u
TeMHOBas (hazpl. Domoovixarnue, Cs., Ca. u CAM-munvr pomocunmesa. IlponyKTUBHOCTH
¢dotocunTe3a. BausHue paznuyHbIX (PAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAYCHUE
doTocuHTE3A.

XemocuHTe3. PaszHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPHUPUIIUPYIOIINAEC
OakTepuu, sKelne300aKTepuu, cepoOaKTepuu, BOJIOPOJHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

Ana’poOHbie  opraHu3mbl. Bunel Opokenus. [lpomyktbl OpokeHHST U UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHM3MbI ~ Kak  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTamnbl dHEPreTudeckoro ooOMena. IloaroroBUTENBHBIN dTAaIl.
['mukonu3 — 6eCKUCIOPOIHOE PACIICTIIICHUE TIIFOKO3BI.

buosiornueckoe oxucieHue, WIM KIETOYHOE JbpIxaHue. Poinb MUTOXOHApUM B
nporeccax Ouonorndeckoro okucieHus. Iluknumyeckune peakiuu. OKUCIHTEIBHOE
dbochopunupoBanue. Ouepeus membpanHoeo epaduerma npomoros. Cunmez ATD:
paboma npomonroti ATD-cunmasvl. [IpenmyiecTsa ad3poOHOTO MyTH 0OOMEHA BEIIECTB
nepea aHadpoOHbIM. D(PPEKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

JdemoncTpanuun

IMoptperst: k. Ilpuctiu, K. A. Tumupsze, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmutbl 1 cxeMbl: «DoTocuHTE3», «DHEpPreTUYecKuii oomMen», «bruocunres Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHWE ISl  MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pabGora «l3yueHue KaTaaUTUYECKOM aKTUBHOCTH (PepMeHTOB (Ha
MpUMepe aMUJIa3bl WIIM KaTajaasbl)».



JlabopaTopuass pa6ora «/3yyeHue (epMEHTATUBHOIO pacCUICIJICHUS TMEePOKCHUaA
BOJIOPO/ia B PACTUTENBHBIX U KUBOTHBIX KIETKAX.

JlabopaTopHasi padora «CpaBHeHUE MPOIECCOB (POTOCHHTE3a U XEMOCUHTE3A.

JlabopaTopHasi padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacaeacrBennasi nHpopManus U peaau3anus €€ B KJIeTKe

Peakumu wMartpuuHoro cunHTe3a. IIpyHOMO KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HacienctBeHHOM uHbopmanuu. ['eHeTUuecKuil Ko,
ero cpoiictBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. IlpuHuune! tpanckpunuum:
KOMIUIEMEHTapHOCTb, AHTUTIAPAIIICIIBHOCTb, ACUMMETPUYHOCT. Cospesanue
mampuunvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancisiius u e€ stanel. Yuactue TpancnoptHeix PHK B Ouocuntese Oenka. YcinoBus
ouocunTe3a Oenka. KogupoBanue aMiuHOKUCIOT. Posib pubocom B GuocuuTese Oernka.

Cospemennvle npeocmasieHus o cmpoeHuu 2enog. Opranuzanusi reHomMa y nNpoKapuoT
U OyKapuoT. Perysiius akTUBHOCTH TeHOB Y npokapuoT. ['unoresa onepona (d. XKakoo,
XK. Mano). Monexynsapusie mexanusmuvl IKCnpeccuu 2eHo8 y sykapuom. Pone xpomamuna
6 pezyrayuu pabomovl 2enos. Perymsis oOMEHHBIX MPOIECCOB B KieTke. KiieTouHbIit
rOMEOCTa3.

Bupychbl — HekneTouHble (hOPMBI )KU3HU U 00IUTraTHbIC TTapa3uThbl. CTPOCHUE MPOCTHIX
U CJOXHBIX BHPYCOB, PETPOBHpPYCOB, OaktepuodaroB. Kusnenuwvii yuxn JHHK-
cooepocawux supycos, PHK-cooepocawux eupycos, 6axmepuogazos. Obpammuas
MPAHCKPpUNYusl, peeepmasd, UHmezpasa.

Bupychple 3a0oneBaHus dYesnoBeka, kuBOTHbBIX, pactenuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmeepayuss u anamuz 6oavwmux maccusos  («bigdata»)
CMPYKMYPHLIX Ouonocuyeckux oanHvix. Hanomexuonoeuu 6 oOuonocuu u meouyure.
IIpoepammupyemvlie pynxyuu 6enkos. Cnocobvl 00Ccmasku ieKapcma.

JdeMoHCcTpamuun

[Toptpetsr: H. K. Koubios, /1. 1. IBaHOBCKHIA.

Tabmumer m  cxembl: «buocuHTe3 Oenkay, «['eHermueckuét kKoa», «BHPYCHI»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3anne MOJIEIA BUPYCay.

Tema 8. ’Ku3zHeHHBIN HUKJI KJIeTKH

Krnerounsrit nuki, ero mepuoasl u perymsamnus. Matepdaza u muto3. OcobeHHOCTH
mpoleccoB, Tmporekatommx B uHTepdaze. IloaroToBka KIETKHM K JICIICHHUIO.
[IpecunTeTnuecknii  (MOCTMUTOTHUYECKHI), CHHTETHYECKUH W TOCTCUHTETHUYECKHI
(MpeMUTOTUIECKUI) TIEPHOIBI HHTEP(DA3HI.

Marpuunbiii  cunte3 JHK — pemmkanusa. Ilpunnuner  penmmkanmm  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATHUBHBIM CHHTE3, aHTUNAPAJUIEIbHOCTh. MeXaHu3M
pemmukanun  JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepbl W TejloMeEpasa.



XpOMOCOMHBII Ha0Op KIETKM — KapuoTUM. JIUIUIOMAHBIA W TamjoWIHBIA HaOOpbI
xpomocoMm. ['omonoruunasie XxpoMocoMBI. [10710BBIE XPOMOCOMBI.

Jenenne kieTkn — MuUTO3. CTaaud MUTO3a U MPOUCXOISIINE B HUX MPOLECCHI. THUIIbI
MuTo3a. Kapnoknnes n nUToOkuHE3. bruonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiiuss MUTOTHYECKOTO LMKIA KIETKH. [Iporpammupyemasi kieroyHasi rubenp —
arnonTo3.

Knerounoe sapo, Xxpomocombl, (YHKIMOHAJIbHAsE TeHOMHUKA.  MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u cubeau kiemok. «L{ugpposas knemxay» —
ououngpopmamuueckue mooenu PYyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuun

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKW», «MuUT03», «CTpoeHHE XPOMOCOM,
«Permukanusa JTHK».

O6GopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIrpenapatbl: «MHTO3 B KJIETKaxX
KOpEIIKa JTyKa».

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTopHasi padora «HabmrogeHne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpENaparax).

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonoruyeckoe paszHooOpaszue opraHu3mMoB. OJHOKJIETOYHBIC, KOJOHHAIbHbIE,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

OcoOEHHOCTH CTpOEHUST U JKU3HENEATEIIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OJHOKIETOYHbIE T'PHUOBI, OJHOKIETOUYHBIE BOJOPOCIH, JApPyTHE
pOTUCTHI. KoJIOHHabHBIE OPTaHU3MBI.

B3auMocCBs3p 4yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak equHoe 1enoe. I'omeocras.

Tkanm pactenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeabHAs, IOKPOBHAS,
NpOBOASAIIAs, OCHOBHAs, MexaHudeckas. OcoOEHHOCTH CTpoeHUs, GYHKIUA U
PAaCIOJIOKEHHS TKAHEW B OpraHax pacTEeHUM.

TkaHu KUBOTHBIX M 4Ye€JIOBEKa. THIBI JKUBOTHBIX TKAaHEH: JIUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIlIeYHas, HepBHass. (OCOOEHHOCTH CTpoeHus, GYHKIUNA W
PAaCIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE W TE€HEpATHBHBIE OpraHbl pacTeHUM. OpraHbl U CHUCTEMBI
OpPraHoB )KMBOTHBIX U 4eJIOBeKa. OYHKIIMM OPTraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUHBIX UBOTHbIX. HapyXHblii U BHYTpeHHUU ckeneT. CTpOeHHE W THIIbI
COEMHEHNS KOCTEMN.

JIBu>KeHHe OpraHu3MOB. [IBH)KEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BHKEHME MHOTOKJIETOYHBIX PACTEHHU: TPOIU3MbI U HACTHH.



JIB>KEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKAa: MbllIeyHas cucTtema. Peduekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranusmoB. I[lornomeHue BOIBI, YIJIIEKUCIOTO Ta3a W MHUHEPAIbHBIX
BEIIECTB pacTeHusMU. [IuTaHue >XKUMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKIETOUHOE
nuiieBapenne. [lutanne no3BOHOUYHBIX KUBOTHBIX. OTIENbI MUILEBAPUTEIBHOTO TPAKTa.
IInmeBapurensHble xenessl. IlumesapurenbHas cucTeMa 4ejloBeKa.

JlpixaHnue opraHu3moB. JIpixanue pacteHuil. J[pixanue x*uBOTHBIX. Juddy3us razos
4yepe3 MoBEepXHOCTh KieTku. KoxkHoe fpixanue. JpixaTenbHas moBepxXHOCTh. JKabepHoe U
NEroyHoe abIXxaHue. J[pIXaHHe MO3BOHOYHBIX MBOTHBIX M YEIOBEKA. DBOJIOLIMOHHOE
YCJIOXHEHUE CTPOEHMSI JIETKUX TO3BOHOYHBIX KMUBOTHBIX. J[pIxaTenpHass cucrema
yejaoBeKa. MexaHu3M BEHTWIALMU JIETKUX Yy MNTUI] U MICKONMUTAIOMMUX. Perynsuus
IbIXaHus. JpIXaTenbHbIe 00BEMBI.

TpaHcnopT BEIMIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILIECTB y XKUBOTHBIX. KpoBeHOCHasi cuctemMa u e€ opranbl. KpoBeHOCHas cuctemMa
MO3BOHOYHBIX KUBOTHBIX M uesioBeka. Cepie, KpOBEHOCHbIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIlleHHsl. IBOJIOIMOHHBIC YCIOXKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepara u e€ perymsus.

Boinenenue y opranu3MoB. BblaeneHwe y pacteHuid. BwineneHue y KMBOTHBIX.
CokpatutenbHble Bakyosnu. Opranbl BoiaeneHusi. OunbTpanus, cekpeuus U oOpaTHOE
BCAChIBAaHUE KaK MEXaHHU3MbI pabOThI OpraHoB BhlIeNeHUs. CBS3b MOJOCTH Tela C
KPOBEHOCHOW W BBIICJIUTEIIBHOW CUCTEMaMH. BbleneHne y MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenune u ¢dyHkunoHupoBanue Hedpona. OOpa3zoBaHHE MOUYU Yy
YEJI0BEKa.

3amura y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3moB. Crnopsl 6akTepuil u
OUCThl MOPOCTEUINMX. 3allluTa Y MHOTIOKJIETOUHbIX pacteHuil. Kyrtukyna. Cpenctsa
IIACCUBHOU M XUMHYECKOM 3aIUTEI. ODUTOHITUIIEI.

3ammTa 'y MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpOBBI M MX NpPOM3BOJHBIE. 3allUTa
opranu3ma ot Oone3Heil. IMMyHHas cuctema 4venoBeka. KieTouHbli U rymMopaibHbIN
UMMYHUTET. Bpoxa¢HHBIN W TpHOOpEeTEHHBIA crenuduueckuii uMMmyHuTeT. Teopus
KJIOHaJbHO-celnekTuBHOTO uMMyHuTeta (II. Opnux, ®. M. bepuer, C. Tonerasa).
BocnanurenbHbpie OTBETHI OpraHu3MOB. Poip BpOXIEHHOTO MMMYHHMTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JI€BaHU.

Paznpaxkumocte W perynsiuuss y OpraHu3moB. Pa3apakuMocTh y OJHOKJIETOYHBIX
Opranu3moB. Takcucel. Pa3apaxuMocCTh U peryssanus y pacTeHud. POCTOBbIE BElIECTBA U
VX 3HAYECHHUE.

HepBHuas cuctema u pediexTopHas perynsius y >KHBOTHBIX. HepBHast cuctema u eé
OTZIeNIbl. DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI Yy JKUBOTHBIX.
OTtnensl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedrexropHas ayra.
be3ycnoBHbIE U ycIIOBHBIE PE(DIICKCHI.



['ymopanibHasg perynsiiust U SHIOKPUHHAS CHCTEMA >KMUBOTHBIX M 4ejoBeka. JKenesbl
OHJIOKPUHHOM CUCTEMBI U UX FOPMOHBI. JlecTBUE IOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHJOKPUHHOM cucTeM. [ unorasamo-runodusapHas cucTema.

JdemoHcTpanuun

IToptper: W. I1. I1aBnos.

Tabmuipl U cxeMbl: «OIHOKIETOYHBIE BOAOPOCTNY», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepun», «lIpocreimme», «OpraHbl IBETKOBBIX pPAacTeHUN», «CHUCTEMBI OPraHOB
MO3BOHOYHBIX WBOTHBIX», «BHYTpEHHEE CTPOCHUE HACEKOMBIX», « [KaHM pacTeHui»,
«KopheBblie cucteMbl», «Ctpoenue credis», «CTpoeHue TMCTOBON MIIACTUHKNY, « TKaHH
KUBOTHBIX», «CKkener 4enoBeka», «llumeBapurensHas cucrtema», «KpoBeHOCHas
cucreMa», «/lpixatenpHas cucrtema», «HepBHas cucrema», «Koxka», «MpblieuHas
cucrteMa», «BelaenurenpHas cucreMay, « 9HAOKPUHHAS cucTeMa», «CTpOEHNE MBIIILBDY,
«Mmmynurer», «KumeyHonosnoctHele», «CxeMa nmutaHus pacteHuin», «KpoBeHOCHBIE
CUCTEMBl TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue runpe», «CTpOECHHE IIaHAPUN,
«BHyTpeHnHee cTpoeHue n0kaeBoro uepBs», «HepBHas cuctema pbuio», «HepBHas
cucreMa JArymkny, «HepBHasa cucrema npecMbikaromuxcsa», « HepBHast cucrema nTuip,
«HepBHas cuctema miiekonurtaromuxy», «HepsHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue:  CBETOBOM  MHMKPOCKON,  MHKpOIpenaparbl  OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIpENAapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN HACEKOMBIX,
UTJIOKOXKMX, >KUBBIE SK3EMIUISIPhl KOMHATHBIX PAcTeHUM, repdapuu pacTeHHl pa3HbIX
OTZIEJIOB, BJIAXHBIE IIpenapaTrbl KHUBOTHBIX, CKEJIETbl TI03BOHOYHBIX, KOJUIIEKIIUU
0ECrO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YelloBeKa, 000pydoBaHUE i JIEMOHCTpAIllUU
MOYBEHHOT'O W BO3AYUIHOTO MUTAHUS PACTEHUM, pACILEIICHUsI Kpaxmana U OeJIKOB MOoJ
neicTBueM (epMEeHTOB, OOOpyAOBaHHE IJisi JEMOHCTPAIMU OMBITOB O H3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX JABUKEHUI, MOJIEIIA TOJIOBHOTO
MO3ra pa3InyHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEl paCTEHHIN».

JlabopaTopHasi padora «/3yueHne TKaHEH )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHSI».

Tema 10. PazmHoKXeHNe U pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrojioe (BKIIOYas BET€TaTHUBHOE) U TOJIOBOE.
Buner  Oecmonoro  pa3MHOXEHHUS: TOYKOBaHWE, CHOPYJISANMs, (parMeHTanus,
KJIOHUPOBAHHUE.

ITonoBoe pasmHoxeHue. IlonoBbie KiIeTKH, WKW rameThl. Meito3. Cragum Mmeiosa.
[ToBenenne xpomMocom B meino3e. Kpoccunrosep. buosiornueckuii CMbICT MeHo3a U
MOJIOBOTO Mporecca. Meno3 v ero MeCTo B )KU3HEHHOM LIUKJIE OPTAHU3MOB.

[Ipen3aponsimieBoe pa3zButHe. ['ameroreHe3 y JKUBOTHBIX. I[lonoBblE Kenessl.
OO6pa3zoBanre U pa3BUTUE IMOJOBBIX KieTok. Crnepmatorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.



OmnonoTBOpeHUe W AMOPUOHAIBHOE  pa3BUTHUE  KUBOTHBIX. CnocoOb1
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJorus — Hayka o
pa3BUTUU OpPraHu3MoB. Mopgoecenes — 00Ha u3z 2nasHbIX HNpodIeM IMOPUOTOUU.
Konyenyus mopghocernos u mooenu mopgoeenesza. Cranuu sMOpuorenesa >KMBOTHBIX (Ha
npumepe Jsrymku). JpoOGnenue. Tunbl npobnenus. J[JemepmunuposanHoe u
HedepMuHuposartoe opobaenue. bracmyna, munet 6aacmyn. OCOOEHHOCTH APOOIEHUS
MJIEKOMUTAIONIUX. 3apOIbIIIEBbIC JIUCTKU (TacTpyJIsLus). 3aKaagKka OpraHOB U TKaHEH u3
3apOJBbIIIEBBIX JINCTKOB. B3anMMHOE BIMsSHUE YacTed pa3BUBAIOUIECTOCA 3apojbliia
(oMOpuoOHaNbHAsT WHAYKIMS). 3akiajka IJlaHa CTPOCHUS >KUBOTHOTO KaK pe3yibTaT
UepapXUUeCKuX B3aUMOJICUCTBUI TeHOB. BiusHue Ha H>MOpPUOHAIBHOE pa3BUTHE
pa3IUYHbBIX (PaKTOPOB OKPYKAIOIIECH CPEJIbl.

Poct u pasButue xuBoTHBIX. [locTomOpuoHanbHBIM mepuos. [IpsimMoe U Hempsmoe
pazButue. PazButue ¢ metamopdo30oM y OECITO3BOHOUYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buosiornueckoe 3HaueHUE MOPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHUE B
npupoje. Tumsl pocta KUBOTHBIX. DAKTOPHI PETYJSIIMU POCTA KUBOTHBIX U YEJIOBEKA.
Crangun mocTIMOPUOHAIIBHOTO Pa3BUTHS Y )KUBOTHBIX U uesoBeka. [leprnoasl oHTOTreHE3a
yenoBeka. CTapeHue U CMEPTh KaKk OMOJIOTHYECKHUE TIPOIIECCHI.

Pa3sMHoxeHue u pasButue pacteHuid. ['amerodut u copodut. Meiio3 B KU3HEHHOM
nukie pacrteHuit. OOpazoBaHue CIop B mpoliecce Meio3a. ['amerorenes y pacTeHUi.
Omnnon0TBOpEHNUE U Pa3BUTHUE PACTUTENIBHBIX OPTaHU3MOB. /[BOWHOE ONJIOJIOTBOPEHHUE Y
IIBETKOBBIX pacTeHnid. OOpa3zoBaHUE U pa3BUTUE CEMEHHU.

MexaHu3MBbI pETYISIIUUA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCcTpamuun

[Toptpersi: C. I'. HaBamwun, X. [llneman.

Tabmumer wu  cxembl: «BereraruBHoe  pa3MHOXeHue», «Tumbel  Oecrmosioro
pa3MHOXEHUS», «Pa3MHOXEHME  XJIaMUIAOMOHAAbD», «Pa3MHOXKEHHE  HBIJIEHBD»,
«Pa3MHOXKeHHEe TUApbY, «Meio3y, «Xpomocombl», «l'ameroreHnes», «CTpoeHue
SUIEKIIETKU U criepMaTo3ouaa», « OCHOBHBIE CTauu OHTOreHe3ay, «IIpsamoe u HenpsiMoe
pasBurue», «Pa3zBuTue Mauckoro xyka», «Pa3zputue capanum», «Pa3BurHe IATYIIKW,
«JIBOtHOE OIIOJOTBOPEHHE Y IBETKOBBIX pacTeHU», «CTPOECHUE CEMSH OJHO0JIBHBIX
U JIBYIOJIbHBIX PacCTCHUI», « KM3HEHHBIA UK MOPCKOW KamyCTbD», <« KHU3HEHHBIN ITUKI
Mxay, «KW3HEHHBIN UK TANOPOTHUKAY, «KM3HEHHBIN UK COCHBIY.

OOGopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHUKpoIpenapaTbl  SHIEKIETOK U
CIIEpMATO30MI0B, MOJENb «L MK pa3BUTHS JATYIIKI.

JlaGopaTopHasi paGora «lM3ydyeHue CTpPOCHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTuyeckas padora «BbIsIBIECHNE TPU3HAKOB CXOACTBA 3aPOBIIIEH TO3BOHOYHBIX
KUBOTHBIX).



JladopaTopHas padora «CTpoeHrEe OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. 'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBIEHUS U pa3BUTHUSl F€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
®pusa, T. Moprana. Ponps oTeuecTBeHHBIX YUEHBIX B pa3BuTHH reHeTuku. Padotsl H. K.
KombroBa, H. M. BasunoBa, A. H. benozepckoro, I'. [. Kapneuenko, [O. A.
Oununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HbI, AIbTCPHATUBHBIE MPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3MI0Ta, T€TEPO3UT0Ta, YUCTas JMHUSA, TUOpUIbI, TeHOTHN, ¢eHoTun. OCHOBHBIE
METOJIbl  TE€HETUKHU: rUOpUI0IOTUUECKU, LUTOJIOTUYECKHIA, MOJIEKYISIPHO-
TEHETUYECKUM.

JdemoHcTpanuun

[Toptpersl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBuios, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeer-Pecorckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabopaTtopHnas padora «/[po3oduna kak 00BEKT FTeHETUUECKUX UCCIEOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHzaens — 3aK0H eauHOOOpa3us
ruOpuoB nepBoro nokojeHus. [IpaBuino momuHupoBanus. Bropoit 3akon Mengens —
3aKOH  pacuIeTUieHus TMpu3HakoB. lluTomoruyeckre OCHOBBI  MOHOTHOPHUIHOTO
CKpeluBaHus. ['umoresa yucTOTH raMeT.

AHanu3upyroniee  ckpemmuBaHue. [IpomMexyTOuHBI  XapakTep  HacJledOBaHUS.
Pacumiernnienre npu3HakoB IIpY HETIOJIHOM JOMUHUPOBAHUH.

JlurnOpunHoe CcKpemmBaHue. TpeTuid 3akoH MeHaenss — 3aKOH HEe3aBHCHMOTO
HaCJIeI0BaHUs MPU3HAKOB. [[uTONMOrNUecKre OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUSI.

CueruieHHOe  HacieaoBaHue Tmpu3HakoB. PaGoret T. Moprana. CrermieHHoe
HACJICIOBaHUE T€HOB, HAPYLICHHWE CLEIUICHUS MEXIy I'eHaMu. XPOMOCOMHAasi TEOpHs
HACJICICTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIN MEXaHU3M ONPEAECIEHUS M0JIa. AyTOCOMBI U ITOJIOBBIE
XpoMocoMbl. ['OMOoraMeTHelii M TeTeporamMeTHbId 1od. ['eHeTndeckas CTpyKTypa
IIOJIOBBIX XpOMOCcOM. HacienoBanne NprU3HaKkoB, CUEIIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [InmeloTponuss — MHOKECTBEHHOE JEHUCTBUE TI'EHA.
MHOXeCTBEHHBIN AJUIEIIA3M. B3aumopericteue HEaJUIEIbHBIX TE€HOB.
KommnnementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJb pPa3BUTHUS PACTCHUM, >XMBOTHBIX M 4YEJIOBEKAa, a TaKXKe
(U3HOTOTHYECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKIui. ['eHeTHueckue
MEXaHU3Mbl CHUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUSA «XO35IMH — TMapasuT» W
«XO35IMH — MHUKpoOuom». ['eHeTMyeckue acmekTbl KOHTPOJIS M HU3MEHEHUS
HaCJEJICTBEHHOM MH(POPMAIUU B OKOJICHUSAX KJIETOK U OPraHU3MOB.



JdemoHcTpanuun

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuuel u cxemsl: «llepBblii U BTOpoil 3akoHbl Mennens», «TpeTuil 3aKoH
Mengens», «AHanu3upymrollee ckpemuBaHue», «HemomHoe — moMuHUpoOBaHUEY,
«CruerieHHOe HaclieIoBaHHe MPU3HAKOB y npo3oduiiby, «['eHeTuka nonay, «Kapuorun
yenoBekay, «Kapuotun npo3oduib»y, «Kapuotun nruibly, «MHOXKECTBEHHBIN
ajuienu3My, «B3aumoaencTBue reHoBY.

O6GopynoBaHue: MoOAEHb JJIsI JEMOHCTpAIlMU 3aKOHOB €IMHOO0Opa3us THOPUIOB
NEPBOr0 TMOKOJEHHUS W PACUICIUICHUS MPU3HAKOB, MOJEIb Il JEMOHCTpAlMd 3aKOHa
HE3aBHCUMOI'0 HACJIEIOBAaHUSI TPU3HAKOB, MOJENb ISl JIEMOHCTPALMM CLETUIEHHOIO
HaCJIEJOBAaHUs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «J[po3odumnay.

IIpakTuueckass padora «/3ydeHue pe3yslbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

IIpakTuueckass padora «l3ydeHue pe3yiabTaTOB IUTHOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotumna u cpeanl npu GopmupoBanun (peHoruna. M3MEeHUYUBOCTH
npu3HakoB. KaudecTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKU. Buabl H3MEHUMBOCTHU:
HEHACJICICTBEHHAs U HACJICCTBCHHASI.

MonaudukanronHas U3MEHYUBOCTb. Ponb cpenabl B dbopmHpoBaHUU
MoauduKanuoHHON n3MeHunBocTH. Hopma peakiuu npusHaka. Bapuanuonusiil psg u
Bapualrmontas kpusas (B. Moranncen). CoiicTBa MouuKaimoHHON U3MEHYMBOCTH.

I'enoTunuyeckass M3MeHYMBOCTh. CBOMCTBA T€HOTUIUYECKOW WM3MEHYMBOCTU. Buabl
TeHOTUITNYECKON U3MEHUYUBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTH. MeWo3 W  TIOJIOBOM  MpOIlECC — OCHOBA
KOMOWHATUBHOW W3MEHYUBOCTA. POJb KOMOWHATUBHON H3MEHUYHMBOCTH B CO3JaHUU
TeHEeTHYECKOr0 pa3HO00pa3us B mpeienax OJHOro BUIA.

MyTtanuoHHass U3MEHYMBOCTh. BUIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M1 UHAYLUHUPOBAHHBIE MyTallUH. SII€pHbIE U NUTOIUIA3MATHYECKHUE MYTAlUU.
ComMarnueckue U MojoBble MyTaluu. [[puynHbl BOZHUKHOBEHHSI MyTaluid. MyTareHbsl U
UX BJIUSHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOoH
TOMOJIOTMYECKUX PAI0B B HacleacTBeHHOW n3menunBocty (H.W. BaBunos). BuesnepHas
W3MEHYHMBOCTb M HACJIEACTBEHHOCTD.

OnueceHemuxa u 3NUEHOMUKA, POJIb INUSEHEMUUECKUX (PAKMopo8 8 HACIe008aHUU U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoncTpanuun

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



Tabmunpl U cxeMbl: «Buasl u3mMeHunBoCcTH», «MoauduKalMOHHAsT U3MEHUYUBOCTHY,
«KomOuHaTuBHAsE H3MEHYUBOCTHY, «Meho3», «OmiogorBopeHuey», «l eHeTuyeckue
3a00seBaHus YeI0BeKa», «Buabsl MyTaruiiy.

O6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PAaCTEHUU, PUCYHKHU
(dboTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUaMU U3MEHYUBOCTH.

JlabopaTopuass paGora «lccnenoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHOMN
M3MEHYMBOCTHU. [IoCcTpOeHNE BaprallMOHHOTO PsAla U BAPUALMOHHOU KPUBOWY.

IIpakTnueckas padora «Myranuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun yenoeka. MexayHapoHas MporpaMma HCCIEI0BaHUS T€HOMAa YEIOBEKA.
Metoasl  M3y4eHUsT ~TEHETUKH  4YeJOBEKa: TEeHEIOTHYECKUM,  OJM3HEIOBBIN,
IATON€HETUYECKUH,  MOMYJISIIUOHHO-CTATUCTUYECKUI,  MOJICKYJISIPHO-TEHETUYECKUM.
CoBpemeHHOE ONpeIeIICHNUE TEHOTHIA! MTOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
FEHOTUIIUpOBaHWE, B TOM uuciae ¢ mnomoupto [II[P-ananu3za. HacnencrBenHbie
3a0oyieBaHUsl 4YeloBeKa. ['@HHbIe W XPOMOCOMHBIE OOJe3HM uesoBeka. bonesHu ¢
HACJIECTBEHHOW TMPEIPAaCIONIOKEHHOCThIO. 3HAYEHWE MEAUIMHCKOM TE€HETHKH B
NpEelOTBPAIlEHUH U JICYCHUM TeHeTHYeCKHX 3a0oJieBaHUN ueloBeka. Meauko-
FEHETUYECKOE KOHCYJIbTUpOoBaHHE. CTBOJOBBIE KIETKUA. [lOHATHE «TEHETUYECKOTO
rpy3a». OTHYECKHUE AaCIEKThl MCCIEJOBaHUI B 00JIaCTU PEAAKTUPOBAHMUS TE€HOMA W
CTBOJIOBBIX KJIETOK.

['enetnueckue GakTOpHI MOBBIIIEHHON YyBCTBUTEILHOCTH YeNIOBEKA K (PU3UUECKOMY U

XUMUYECKOMY 3arpsA3HEHUIO OKpY’Karouien Cpenbl. I'eneTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.
JdeMoHCcTpamuun

Tabmumpl u cxembl: «KaproTur yenoBekay, «MeTo bl U3yUYeHUs TCHETUKH YEIIOBEKay,
«"eHeTnueckue 3a00J€BaHNS YCIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cetekuusi OpraHusMoB

JlomecTuKalusi U CeNeKUUs. 3apokKAeHUE celleKuuu U noMectukauuu. Yuenue H. U.
BapunoBa o LleHTpax MpoMCXOXKIEHUS U MHOT000pa3usi KyJIbTYpPHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHHU W MOpOA >KUBOTHBIX. CopT, mopojaa, IITaMM.
3aKOH TOMOJIOTHYECKUX PSIOB B HaclieacTBeHHON m3MeHunBocTH H. U. BaBumnosa, ero
3HAYEHWE TSI CEJIEKITMOHHON pabOTHI.

Mertoapl  ceneKIMOHHOM  paboThl.  MckyccTBeHHBIM — OTOOp:  MAacCOBBIM U
WHIWBUYaJbHBIM. DTambl KOMOMHAIIMOHHOM cesieKnu. VcnbiTaHne Mporu3BOIUTENCH 110
nmoToMcTBy. OTOOp MO TEHOTHUITY C TTIOMOIIBIO0 OTICHKH (DEHOTHIIA TTOTOMCTBA U OTOOP TIO
FeHOTUIy ¢ momouipto ananusa JJHK.

NckyccTBEeHHBIM MyTareHe3 Kak METOJ] CEJICKIIMOHHOM paloThl. PamuanuoHHBIN U
XUMUYECKUII MYTareHe3 Kak HCTOYHUK MyTalUid y KYyJIbTYpHBIX (DOPM OpraHuU3MOB.



Hcnonp3oBaHne T€HOMHOTO pPENaKTUPOBaHUS W MeTon0B pekoMOuHaHTHBIX JIHK st
ITOJTyYEHHUs UICXOJHOTO MAaTepHalIa sl CEJIEKIUU.

[lonyuenne mnonumiuonnoB. BuyTpuBugoBas rubpuaunsanus. bIM3KOpOICTBEHHOE
CKpelllMBaHWe, Wi HUHOpUIUHT. HepoJIcTBEHHOE CKpeIIMBaHUE, WU ayTOPUJIUHT.
I'erepo3uc m ero npuuuHbl. Mcnonp3oBaHue rereposzuca B cenekuuu. OTnan€HHas
rubpuauzanus. IIpeomonenue Oecruioauss MEXBHUAOBBIX THOPUAOB. JlOCTIKEHUS
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1E€HAsl PeBONIOYUSLY.

CoxpaHeHuE U U3YUYCHHE T'€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX
poanyei IS CO3/aHUsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3zyuenue, coxpamneHue u ynpasneHue 2eHemuyecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JCUBOMHBIX 8  YENsAX  VIYYUuleHUs.
Cyuecmeyiowux U Cco30aHusi HOBbIX HNOPOO, JUHULL U KpPOCCO8, 6 MOM YUcie C
NPUMEHEHUEM COBDEMEHHbIX MemOo008 HAYYHBIX UCCIe008aHUl, Nepeoosvix uoet u
NepCneKmuBHbIX MexHON02ULL.

JemoHncTpanuun

IToptpetsr: H. 1. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, I1. I1. JIykssuenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmumpelr u  cxembl: «lIeHTpBI TPOUCXOXKIEHUS W MHOT00O0pas3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOW HW3MEHUYUBOCTHY,
«Metogpl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTtopHass pabora «lI3yueHue COpPTOB KYyJbTYpPHBIX PACTEHUH U TIOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHue METOIOB CEICKIIUA PACTEHUM.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypcusi «OCHOBHBIE METObI M JJOCTUKEHUS CEJIEKIIUU PACTEHHUI U dKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCTIBITATENBHBIA YYacTOK, B
TEIUTMYHOE XO3SICTBO, B TAOOPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. buoTexHoJ10rus 1 CHHTEeTHYECKAs OMOJIOTUst

OOBEKTHI, UCTONIb3yeMble B OMOTEXHOJOTHHU, — KIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTePUCTUKA. TpaauiiMoHHas OMOTEXHOJOTHS: XJIeOoneYeHHe,
MOJIYYCHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJAENNE. MUKPOOHMOIOTHYECKUI CHUHTE3.
OOBEKTB MUKPOOMOJIOTHYECKUX TexHonorui. [IponsBoacTBO Oenka, aMUHOKHCIOT U
BUTAMHUHOB.

Co3nanue TEXHOJOTMH M HMHCTPYMEHTOB IEJICHAMPABICHHOTO HW3MEHEHUS W
KOHCTPYUPOBAHHSI T€HOMOB C LEIBI0 MOJYyYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIeprKallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounas unxxenepusi. MeTobl KyJabTypbl KJIETOK U TKAHEW PACTEHUM U )KMBOTHBIX.
Kpuobauku. Comartuueckas ruOpuauszanus W COMaTUYECKUH  SMOpHUOreHes.
Hcnonp30Banue TarmuionoB B CENEKIUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX



anmumern. HMcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOuyuHe.
HckyccTBEHHOE  OIUIOJOTBOpPEHME. PEKOHCTpyKIUS SHLEKIETOK M KIOHMPOBAHUE
KUBOTHBIX. MeTon TpaHCIUIAHTAUUU sAep KIETOK. Texwonocuu  0300po6neHus,
KYIbIMUBUPOBAHUA U MUKPOKIOHANbHO20 — PASMHONCEHUSA — CEeIbCKOXO3AUCTNEEHHbIX
KYbmyp.

XpoMOcOMHass M TeHHasg UHXeHepus. VCKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pexkomOunantueix JIHK. Coszoanue mpanceennvix opeanusmos.
JIOCTM>KEHUSI U MEPCIIEKTUBBI XPOMOCOMHOW M T€HHOW WHYKEHEPUH. DKOJIOTHYECKUE U
ATUYECKHUE MPOoOJIeMbl TCHHOW MHKEHEPHH.

Menuuunckue OuorexHonorud. IloctreHomuas uudpoBas wmeaununa. [ILP-
JIUarHocTuka. MeTaOoJIOMHBIN aHaiIu3, FeHOIEHTPUUYECKU aHaJIM3 MPOTeoMa YesloBeKa
JUISl OLIEHKH COCTOSIHHSI €T0 3/10pOBbs. MCroap30BaHME CTBOJIOBBIX KJIETOK. TapreTtHas
Tepanust paka. 3D-OuoumxkeHepus nang  pa3pabOTKu  (PyHIAMEHTaIbHBIX OCHOB
MEIULIHUHCKAX TEXHOJOTHUM, CO3[aHMUSI KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJOTHI
TpéXxMepHOro  OWOmpHHTHHra W ckaddoinguHra s pemeHuss  3aaad
NEPCOHAIM3UPOBAHHOW MEIUIIUHBI.

Coznanre BEeKTOPHBIX BaKIMH C 1EIbI0 0O0ecrieueHns KOMOMHUPOBAHHON 3aIIUTHl OT
Bo30ynureneit OPBU, ycTaHoBieHHEe MOJIEKYISIPHBIX MEXaHU3MOB ()YHKIIMOHUPOBAHUS
PHK-conepxamux BUPYCOB, BBI3bIBAIOIIMX OCO0O OMNAacHbIE 3a00JeBaHUs YEJIOBEKa U
KUBOTHBIX.

JdeMoHCcTpamumn

Tabmuubr u  cxembl: «lcnonp3oBaHME MHKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
Ipou3BOJCTBE, «KileTouHas nHkeHepUs», «I eHHas HHKEHEPUs».

JladopaTopHasi padoTa «/3yueHrne o0bEKTOB OMOTEXHOIOTHNY.

IpakTuyeckas padora «llonydeHrne MOJTOYHOKHUCITBIX MPOTYKTOBY.

IKCKypcHs «bHOTEXHONIOrU — BaKHEHIIAs IPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUECKOE TIPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apokaeHue u pa3BuTHE IBOJTIONNOHHBIX NPeICTABJIEHU B 0MOJIOTHH

OpomonuonHas Teopust Y. JlapBuHa. IIpeAnochlUIKM BO3HUKHOBEHHS JapBUHU3MA.
Ku3zHp u HayuyHas aesarenbHOCTh Y. JlapBuHA.

JIBrkymue cuibl 3BodonMM BuoB 1o Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OPraHW3MOB, HACJIEACTBEHHAs] U3MEHUYMBOCTh, OOpPhOa 3a CyIeCTBOBaHUE,
€CTECTBCHHBIM M MICKYCCTBEHHBIH OTOOD).

Odopmiienne cuaTeTHueckord Teopum dBomonmu (CTD). Heittpanenas Tteopwus
sBomtonnK. CoBpeMeHHasi PBOJIIOIMOHHAS OMOJIOTHSl. 3HAYEHUE IBOJIIOIMOHHON TEOPUU
B (JOpMHPOBAHUM €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun



Iloptpetsr: Apuctotens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. YUerBepuxos, U. U. [lImansraysen, Ix. Xonaenn, /. K. benses.

Tabnuuel u cxemsl: «Cuctema xuBoil mpupoas! (1o K. JIunuer)», «JlecTHuna xKuBbIX
cymectB (no Jlamapky)», «MexaHusm (popMHUpPOBaHUS MPUCIIOCOOJIECHUN Yy PACTEHUM U
KUBOTHBIX (o Jlamapky)», «Kaprta-cxema wmapuipyta mytemectBuss Y. JlapBunay,
«Haxonxu Y. Jlapsuna», «®opmbl 00prOBI 3a cyimiectBoBaHue», «llopoasl romyoeit»,
«MHoroo6pasue KynbTypHBIX (opm KamycTel», «llopoabl QOMamIHMX KUBOTHBIX»,
«Cxema o0Opa3zoBanusi HOBbIX BHAOB (mo Y. JlapBuny)», «Cxema COOTHOULICHUS
IBMKYIIUX CHJI  3BOJOLMNY, «OCHOBHBIE TIOJIOKEHUS CHUHTETHYECKOW TEopuu
HBOJTIOLIU.

Tema 2. MUKPOIBOJIIOLMA U €€ Pe3yJIbTATHI

[lomynsuusa kak 3MeMeHTapHas eAuHHIA 3BOMIOIUMU. COBpEeMEHHbIE METO/bl OLIEHKHU
IreHeTHYECKOro pa3zHooOpa3us U CTPYKTypbl mnonynsiuil. W3meHenue reHodoHnma
NOMYJSIUU  KaK 3JIEMEHTapHOE DBOJIOIMOHHOE SIBICHHE. 3aKOH TI'e€HETHYECKOTO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPbl (IBHXKYIIME CHUIIBI) 3BOJIONUH. MyTAallMOHHBINA MpOIECC.
KomOunatuBHas wu3MeHYMBOCTh. Jlpelid reHoB — ciydailHble HEHalpaBlICHHBIC
U3MEHEHUsS 4YacToT aiesned B momysuusx. Oddekr ocHoBatens. IDggexm
oymoinoyno2o copaviuika. CHUdMCeHUe 2eHemuuecKkoeo pasHooopa3us: NpuduHsl U
cneocmsus. Ilpossnenue sgpgpekma Opetigpa 2eHo8 8 OONBWUX U MATLIX NONYIAYUSX.
Murpanuuu. M3onsauuss  MOMyJSIUUA: reorpadguueckass  (IPOCTpaHCTBEHHAas),
Oounonornyeckas (penpoayKTHUBHAs).

EctecTBeHHBI 0TOOp — HampaBistonuii ¢pakrop 3Bonroruu. DopmMbl €CTECTBEHHOTO
orOopa: ABWXKYIIUH, CTAOMIM3UPYIOMIUMA, pa3pbiBaronuid (au3pyntuBHbIN). [lomoBoit
ot0op. Bo3HMKHOBEHNE U HBOIIOIMS COIIMAIBHOTO MTOBEJCHUS KUBOTHBIX.

[IprcniocoOIeHHOCTh OPraHW3MOB KaK pe3yidbTaT MUKPOIBOJIIONUHU. BO3HUKHOBEHUE
npucrocoOieHnid 'y opraHuzMoB. Apomopdo3sl U uamoananrtanuu. [Ipumeps
MPUCTIOCOOICHHIA y OpraHU3MOB: Mopdonoruyeckue, busnoIorNYecKue,
OonoxuMuueckue, nopeaeHIeckne. OTHOCUTEIBHOCTh MPUCITIOCOOIEHHOCTH OPTaHU3M OB.

Bun, ero xpurepuu u crpykrypa. BunooOpa3zoBanue kak pe3yabTaT MUKPOIBOIIOIIH.
Wzonsmus — ximrodeBoit gpakrop BumooOpazoBanus. [Iytu u ciocoObl BUI000pa30BaAHUS:
ajstonaTpuyeckoe (reorpauiyeckoe), CHMIaTpuIecKoe (IKOJIOTHIECKOE), «KMTHOBEHHOECY
(monurmonau3anus, rudpuan3anus). JnuTeapHOCTh H3BONIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponp 3BOMIOLMOHHON OuWoslorMM B pa3pa0OTKE HAYYHBIX METOJOB COXPAHEHMS
OouopasHooOpa3us. MUKpOIBOMIONMA U KOIBOJIOLHMS TMapa3uTOB M HUX XO3S5EB.
Mexaau3mMbl GOpMHUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JdemoHcTpanumn

[Toptpetsr: C. C. UerBepukos, D. Malip.



Tabmuupel 1 cxembl: «MyTauMOHHAs W3MEHYUBOCTHY, «llomynsiumoHHas CTpyKTypa
Bujga», «Cxema TmposiBIeHMs 3akoHa Xapau—BaiinOepra», «IBumKyiue CHIIbI
ABOJIIOLUUY,  «OKOJOTMYECKas  M30JSIUUs  NOMYJISUUMHA  CEeBAaHCKOM  (openmy,
«['eorpadpuyeckas H30JALMS JIMCTBEHHUI[BI CHOMPCKOM M JIMCTBEHHULBI J1aypCKON»,
«llonynsnMOHHBIE BOJHBI YUCIEHHOCTUM XWIIHUKOB M XKEpTB», «(CxemMa JeHCTBUS
€CTeCTBEHHOro o10opa», «Dopmbl O0OpbObI 3a cyliecTBOBaHME», «MHAYCTpHaIbHBIN
MenaHu3M», <«OKuBble uckomaemble», «IIOKpOBHUTENBCTBEHHAs] OKpacka KMUBOTHBIXY,
«lIpenynpexnaromas  OKpacka  KMBOTHBIX», «DU3HOJOTMYECKHE  aJanTauuny,
«IIpucrnocoO0IeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «Kputepuu Bugay, «Bubl-
nBoitHUKKM», «CTpykTypa BHaa B mnpupoae», «Crnocodbl BHA000pa30BAHUN,
«['eorpaduyeckoe BugOOOpa3zoBaHue TPEX BUIAOB JaHAbIIIEH», «IKOJIOTHYECKOE
BUJI000pa3oBaHue BHUJIOB cuHMLY, «[lomummounsr pacrenuity, «KamycTHO-peneyHbIit
ruOpUIY.

O6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yy4esa NTHI] U 3Bepei ¢
npUMepaMH Pa3IMYHbIX MPHUCIOCOOJICHHUM, dYydela NTHI[ W 3BEeped pa3HbIX BHJIOB,
repOapuu pacTeHui OJIM3KUX BUIOB, 00pPa30BaBLINXCS PA3IMYHBIMU CIIOCOOaMU.

JlabopaTtopHas pabora «BblsiBIeHnEe U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUIA.

JladopaTopHasi pabora «lIpucnocoGieHus OpraHu3MOB W UX OTHOCHUTEIbHAs
EJIeCO00Pa3HOCTHY.

JlabopatopHas pa6ora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOIHS U €€ pe3yJbTaThl

Metonbl u3ydeHHs Makpo3BoirOLMU. [lameoHTONIOrMYECKHE METOAbl W3Y4YEHUS
sBomoIuu. [lepexonnsie Gopmbl U HUITOTEHETUYECKUE PSIAbl OPTaHU3MOB.

buoreorpadguueckue meronpl uzydeHus sBomoluu. CpaBHeHue Giopbl U ¢ayHb
MaTEpPUKOB W OCTpOBOB. buoreorpadguueckue obGmnactu 3emian. Buabl-sHaeMukn u
PEIIUKTHI.

OMOpHOJIOTUYECKHE W CPAaBHUTEIBbHO-MOP(OJIOTHYECKHE  METOJbl  H3Y4YEHUS
DBONIOLMM. ['€HeTHYeCKHe MEXaHHW3Mbl DOBOJIOLMM  OHTOTE€HE3a U IOSBICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AHAJIOTWYHBIE OpraHbl. PynumeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE, OMOXMMHUUYECKUE U MaTeMaTHYEeCKUe
METO/Ibl U3YUYEHHMSI 3BOOLMU. ['oMosornuHblie reHbl. COBpeMEHHBIE METOABI TOCTPOEHUS
(UITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMU U 3BOJIOLIASI TECHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TIpaBWJIa) DJBOMIONUHU. [lpunyun cmenvl  GYHKYULL.
HeoOpatuMocTs sBomronMu. AgjanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIAH.

JdemoncTpanuun

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. [ ekkenb.



Tabmumpt u  cxembl: «DUIOTEHETUYECKUN psifi  JIOWIAIW», «APXEONTEPUKC,
«3Bepo3yOrie siepw», «Cterouedansy, «Punnodutsr», «CeMeHHbIE MANOPOTHUKW,
«buoreorpapuueckue 30Hb 3emin», «/peiidp KoOHTHHEHTOBY», «PenukTb», «HavanbHbie
CTaauu SMOPUOHATBHOTO PAa3BUTUS IMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUYHBIE U
aQHAJIOTUYHBIE OpraHbl», «PyIUMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPHI
YyejoBeKa M IuMmaH3e», «l[J1aBHele  HampaBlieHHs  dBoJonuu»,  «Oo1mMe
3aKOHOMEPHOCTH IBOJIFOLIAN.

O6opynoBaHue: KOJJIEKLIHUH, repdapuu, MyJSDKM UCKONAEMbIX OCTaTKOB OPraHHU3MOB,
MYJISIKA TOMOJIOTUYHBIX, AHAJOTHUYHBIX, PYAUMEHTAPHBIX OpPraHOB U aTaBU3MOB,
KOJUIEKIINH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

HayuHnbie runmoTe3bl NMPOUCXOXKICHHS XU3HU Ha 3emiie. AOHOreHe3 U MaHCIEPMUs.
JloHayuHble TIpEJCTaBICHHUs] O 3apOXKJICHUM IKU3HM (KpeanuoHu3Mm). [umoresa
INOCTOSIHHOTO CaMO3apOXIEHUs XKU3HU U €€ ompoBepkeHue omnbiTaMu . Penm, JI.
Cnannanmanu, JI. [Tactepa. [IpoucxoxieHue sKM3HA U aCTPOOUOJIOTHSI.

OcHOBHBIE JTambl HeOpraHuuecko »HBomonuu. [lnanerapnas (reonoruyeckas)
ABOMIONMS. XUMHUYECKash IBOJIIOIMA. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3
Heoprannueckux. Omeir C. Mwuiepa u I'. HOpu. OOpa3oBaHue MOIUMEPOB U3
moHoMepoB. KoarepatHas runoreza A. U. Onapuna, runore3a NEpBUYHOrO OyJIbOHA
JIx. XonneiiHa, reHetudeckas rumnore3a I'. Mémnepa. Pubosumbr (T. Uek) u rumnoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MmeMOpaH U BOSHUKHOBEHHE TIPOTOKIJICTKH.

Uctopus 3emnn u Metonsl €€ u3ydeHHs. lckomaemble OpraHMYECKUE OCTATKH.
['eoxponosorust u €€ wmeroasl. OTHOCUTENbHasT W aOCOJIOTHAST TE€OXPOHOJIOTHS.
I'eoxpoHOIOrMYECKas MIKana: 30HbI, SPbl, IEPUOBL, SIOXHU.

Hauanpapie aTansl opraHudeckod 3Boironuu. llosBieHune u 3BOIOLMSA TEPBBIX
KJIETOK. DBoIOIUsl MeTtabonu3ma. Bo3HukHOBEeHHE mepBbIX dkocucteM. COBpEeMEHHbIE
MUKpOOHbIE OWOIUIEHKM KaK aHaJIoOr TepBbIX Ha 3emiie cooOmiectB. CTpOMATOIUTHI.
[IpokapuOThI U 3YKapUOTBHL.

[Ipoucxoxnenne dykapuoT (cuMOHMOTreHe3). DBOJIOIMOHHOE TPOUCXOXKICHUE
BUpPYCOB. [IponCXOkK/I€HNE MHOTOKIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl SBOJIONKN BBHICIIUX pacTeHuil. OCHOBHBIE apoMOp(hO3bl pacTeHUM.
Brixon pactenuii Ha cymy. [losiBieHHE CIIOPOBBIX PACTEHWU M 3aBOCBAHUE UMU CYULIU.
Cemennble pactenus. [IpoucxoxieHre IBETKOBbIX PACTEHHIA.

OCHOBHBIE 3Tambl BOJIONHHA KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — TMOSBICGHHE COBPEMEHHBIX THTOB. [lepBbie
XOpAOBbIE JKUBOTHBIE. KH3HBb B BOJE. ODBOJIOIUS MO3BOHOYHBIX. [Ipoucxoxaenue
ampuouit u pentunuit. [IpoucxoxaeHrue MiueKonuTaIMMUX U NTUL. [[puHIMI KITr0UeBOro
apomopdo3za. OcBoeHne 0€Cr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.



Pasutre xu3HM Ha 3emie IO 3paM M NEPUOAAM: apXeW, MPOTEPO30M, MAIECO30W,
M€3030M, KailHo30i. OOmias XapakTepucTHKa KIUMaTa M T'€OJOTMYECKHX MPOLIECCOB.
[losiBneHue M paciBeT XapaKTEpHBIX OpPraHU3MOB. YTJIE0Opa30BaHHE: €r0 YCIOBHS H
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUST — SKOJIOTUYECKHE KPU3UCHI TPONLIOro. [I[puuuHel u cieacTBus
MaccoBbIX BbIMHpaHUN. COBPEMEHHBIA 3KOJOTMYECKHH KpPU3HC, €ro OCOOEHHOCTH.
[IpoGnema coxpanenus: buopaznooOpasus Ha 3emJe.

CoBpemeHHasi cucremMa OpraHuyeckoro wmupa. llpuHununsl — kjnaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JdemoHcTpanuun

[Toptpetsr: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. 1. Onapus,
Hx. Xonpein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunpel u cxembl: «Cxema ombiTa ®@. Penu», «Cxema ombita JI. Tlactepa mo
U3YUYEHUIO caM03apoaeHUs ku3Hn», «Cxema onbita C. Mumnepa, I'. FOpu», «OTambl
HEOPraHU4ecKoil 3Bosonun», «l'eoxpoHosornyeckas mkana», «HadanbHble >Tarbl
OopraHuydeckoil sBoionun», «Cxema o0pa3oBaHUs SYKAPUOT IMYTEM CUMOHOTEHE3a,
«Cuctema xuBoi mnpuponb», «CTpoeHue Bupycay, «ApomMopdo3bl pacTeHHI»,
«Punnoute», «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«Mxn», «IlanopotTHukn», «I'0J0CEMEHHBIE pacTeHUs», «OpraHbl HIBETKOBBIX PACTEHUIY,
«Cxema pa3BUTHS >KUBOTHOTO MHpa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimuey,
«KueyHonosoCTHEIEY, «IInockue YEPBUY, «HUneHucroHorue, «PbIOBIY,
«3eMHOBOnIHBIE», «IIpecmbikaromuecs», «lltuupy», «Mnekonuraroume», «Pa3zButue
KU3HU B apXEUCKOM 3pe», «Pa3zBUTHE )KU3HU B IIPOTEPO3OMCKOU dpe», «Pa3BUTHE KUZHU
B MaJ€030MCKON 3pe», «Pa3BUTHE XKU3HH B ME3030MCKOM 3pe», «Pa3zBuTHE XU3HU B
KaiiHO30MCcKOM 3pe», «COBpEMEHHAasi CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repObapuu pacTeHU Pa3IWYHBIX OTIEJIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TMpPENapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[MU HIJIOKOXKHX,
CKEJIEThl TO3BOHOYHBIX KMUBOTHBIX, Yydella NTULl U 3BEPEU, KOJUIEKIIMM OKAMEHEIIOCTEM,
MOJIE3HBIX UCKOIMAEMBIX, MYJISI)KA OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas siadboparopHas padora «Mogenuposanue onbitoB Muiepa—tOpu o
M3Y4YEHHUIO0 a0MOTEHHOTO CHHTE3a OPraHUYECKUX COCTMHEHU B TIEPBUYHON aTMOCheEpe».

JlaGopaTopHasi padora «l3ydyeHue W ONMMCAaHUE HMCKOMAEMbIX OCTATKOB JPEBHUX
OPraHu3MOB.

IpakTnyeckas padora «lI3ydeHne OCOOCHHOCTEH CTPOEHHUS pPACTCHHM pa3HBIX
OTJ/IEJIOBY.

IIpakTnueckas paGora «l3ydeHne OCOOEHHOCTEW CTPOCHUS IMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpouncxoxkaenue yeji0BeKka — AaHTPOINOIreHe3

Paznensl u 3agaun aHTpOIIOJIOrMd. MeToIbl aHTPOIIOJIOTHH.



CraHOBIIEHHE MPEICTABICHUN O MPOUCXO0KICHUY YeJIOBEKa. PeIMrno3Hbie BO33pEeHUSI.
CoBpeMeHHBIE HAyYHBIE TEOPHUHU.

CxoncTBO 4YenoBeka C KUBOTHBIMU. (CHCTEMATHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBHETENBCTBA CXOJCTBA YEJIOBEKAa C JKUBOTHBIMHU: CPAaBHHUTEIBbHO-MOP(OIOTHYECKUE,
sMOpuosiorndyeckue, (Gpuznoaoro-onoxumMuyeckue, nopeaeHYeckue. OTIUUUS UYETOBEKa
OT JKMBOTHBIX. [IpAMOXOK/I€HHE M KOMIUIEKC CBA3AaHHBIX C HUM IPU3HAKOB. Pa3ButHe
TOJIOBHOT'O MO3Ta ¥ BTOPOW CUI'HAJIbHOU CUCTEMBI.

JBuwxymue cuibl  (akTophl) AaHTPONOTeHe3a: OHOJIOTMYECKHE, COIHAJIbHbIE.
CooTtHomleHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE  cTaguu  aHTpomoreHe3a. PaHHHMe  4YenoBeKOOOpa3Hble  00E3bSHbI
(MpOKOHCYJIBI) M paHHHE TOHTUABl — OOIIME MNPEIKH YeIOBEKOOOpa3HbIX 00€3bsH U
JMOJIe. ABCTPAJIONHUTEKH — JABYHOTHE MNpPENKU JroAch. YemoBeK yMenblid, IepBbIe
U3TOTOBJICHUS OpyAuN Tpyha. UenoBek NpAMOXOIAIIMN M NEPBbIM BBIXOJ JIIOACH 3a
npenensl Adpuku. Yenmoek reiienbOeprckuii — oOmUA MPeIoK HeaHJIEPTATbCKOro
YEJIOBEKa U YeJI0BeKa pa3yMHOro. UenoBek HeaHAEPTAIbCKUI KaK BUJ JIFOAEH XOJIOAHOTO
KiuMarta. YenoBeK pa3yMHbId COBPEMEHHOIO THIA, JTEHHCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [TaneoreneTuka u najieoreHOMUKA.

DBOJIOLMS COBPEMEHHOTO uenoBeKka. EcTecTBeHHBIN 0TOOP B MOMYJALMIX YeIOBEKa.
MyTtanuonHbIii nporiecc U noaumMopdusM. llomynsinoHHbIE BOJHBI, Apeid T'eHOB,
MUTpanus 1 «3PGeKT OCHOBATENS» B MOMYJISIIIUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue packl. [lonsitue o pace. bonbiue pacel: eBporieouaHas (€Bpa3uiickas),
aBCTpajo-HETpouaHas (SKBAaTOpHAJIbHAsI), MOHIOJIOMJHAA (a3MAaTCKO-aMEPUKAHCKas).
Bpems um myTtH pacceiieHHMs 4ellOBeKa MO IUIaHeTe. EIWHCTBO YeI0BEYECKHX pac.
Hayunast HecocTosTeNnbHOCTh pacusMa. [IpucrnocoOIeHHOCTh YeJIOBeKa K pa3HbIM
YCIIOBHSIM OKpY’Karoliel cpenbl. BinusHue reorpaduueckoit cpeasl U apeiida TeHOB Ha
MOP(OJIOTHIO U (PUBHOTIOTHIO YETOBEKA.

MexaucuMIUIMHApHBIe METOABl B (hu3nyeckoil (OMOJIOTMYECKON) aHTPOIIOJIOTHH.
OBOJIOLMOHHAS AHTPOIOJIOTHS W MAJIEOAHTPOIIOJIOTUSl YEIOBEUYECKUX MOMYJISALHMN.
buoconnanbHble  HWCCIENOBaHUSA NPUPOABI 4esoBeka. lcciemoBanue KOIBOJIOLHAN
OMOJIOrMYECKOT0 U COIIMAIBHOTO B YEIOBEKE.

JdemoncTpanuun

[Toptpetsr: Y. lapBun, JI. Jluku, A. 5. Poruackuii, M. M. I'epacumos.

Tabmuubl W cxeMmbl: «MeToabl aHTPOMOJIOTUNY», «I'OJJOBHOM MO3r 4YeI0BEKay,
«HenoBekooOpa3Hbie 00€3bsiHBIY, «CKEIET YeIOBeKa U CKEJIET IUMMIaH3e», «PyIuMeHTs
U aTaBU3MbDY, «JIBHXKyIIUME CHIIBI aHTPOIOTEHE3a», «IBOJIOIMOHHOE JPEBO YEIOBEKAY,
«ABcTpasionutek», «YenoBek ymensli», «HUenoBek NPAMOXOAAIINN», «JleHHMCOBCKUN
yenoBek» «Heannmepranbiel»y, «KpomanboHIb», «llpeaku uemoBeka», «ITarbl
HBOJIIOLIMM YEJIOBEKay», «Pacel uenoBekay.



O6GopynoBaHue: MYJSIKU OKAaMEHEJIOCTEH, NPEIMETOB MATEPUATIbHOU KYJIbTYpbI
MIPEIKOB YEJIOBEKa, penpoaykuuu (¢pororpaguu) KapTuH C MHUGPOJIOTHUECKUMH U
OMONENCKUMHM  CIOKETaMH  MPOMCXOXKAEHUS  4YenoBeka, (ororpadum  HAXOJOK
HCKOIIAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJOBEKa, MOJENb Yepena 4YejloBeKa U yepena
ITUMIIaH3€, MOJICNIb KHUCTHU YEJIOBEKAa M KHCTH UIMMIIaH3€, MOJEIM Topca MPEaKOB
YEJI0BEKA.

JlabopaTopHasi paGora «l3ydeHne 0OCOOCHHOCTEH CTpOEHHUSI CKeJeTa YeloBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3ydyeHne sKOJOTUYECKUX aAanTallil YeJTOBEKay.

Tema 6. DJxojgormsi — Hayka O B3aUMOOTHOLICHHMAX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY Kalollel cpeaoi

3apoxaenue u paszBuTHe dKojoruu B Tpynax A. ['ymGonpara, K. @. Pynwe, H. A.
CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl U 3amauyd 5KOJOTHUHU.
CBs13b DKOJIOTHH C IPYTUMH HAyKAMH.

Mertoast 3konoruu. [loneBbie HAOMIOEHUS. DKCIIEPUMEHTBI B DKOJIOTUU: MPUPOTHBIC
u nabopaTtopHbie. MojienmupoBaHue B 3KOJOTUU. MOHUTOPHUHI OKpY)KAIOUIEH Cpeibl:
JIOKaJIbHBIN, PETMOHAJIBHBIA U TJ100aJIbHBIN.

3HaueHUe PKOJOTUUECKUX 3HAHUHU JIJIST YeIOBEeKa. DKOJIOTHUECKOEe MUPOBO33PEHHUE KaK
OCHOBA CBA3E€H YEJIOBEYECTBA C MPUPOI0H. POPMUPOBAHUE IKOIOTUYECKON KYJIBTYPHI U
AKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JdeMoHCcTpamumn

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B.
H. Cyxkaués.

Tabmuupl u cxembl: «Pasgensl skomorum», «MeToasl »dkojgorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHasi pabora «/3ydeHue METO10B HKOJOTMYECKUX UCCIIECIOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornyeckue (HakTOppl W 3aKOHOMEpPHOCTH uX jAeiictBua. Kiaccudukarus
HKOJIOTHYECKUX (AaKTOpPOB: abWoTHyecKkue, OUOTHYECKHE, aHTpomoreHHble. OOimue
3aKOHOMEPHOCTH JIEUCTBUS dKojorudeckux ¢akropoB. IlpaBmno wmunumyma (K.
mpenrens, . JIubux). TomepaHTHOCTh. OBPUOMOHTHBIE ¥ CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak dKojormyeckuid (akrtop. JleiicTBHE pa3HBIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PAaCTEHUU H
KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS POJib cBeTa. DOTONEPUOAN3M.

Temneparypa kak skojorudeckuit ¢akrop. JlelicTBue TemrmepaTypbl Ha OPTraHU3MBI.
[lolikmIOTEepMHBIE UM TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.



BrnaxHocTh kak 3kosorunyeckuit pakrop. [Ipucnocobnenus pacteHnii K NoAAepKaHUIo
BoJiHOTO OanaHca. Knaccudukaiust pacteHuil mo oTHOIIEHHUIO K Bojie. [Ipucnocobnenus
KUBOTHBIX K U3MCHEHHUIO BOJHOTO PEKUMA.

Cpennl oOWTaHMsI OPTaHU3MOB: BOJHAS, HA3EMHO-BO3/IYIIIHASI, IOYBEHHAS, TJTyOMHHAs
MOAMOYBEHHAs, BHYTPHOpPTaHU3MEHHas. DOU3NUKO-XUMHYECKHE OCOOCHHOCTH CpeJ
oOuTaHus opraHu3MoB. [Iprucrmoco0IeHUsT OpraHu3MOB K J)KM3HU B Pa3HBIX CpeIax.

buonornyeckne putmbl. BHemHue u BHyTpeHHUE pHUTMBI. CyTOUHBIE M TOIUYHBIC
puTMBIL. [Iprucoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MECHECHHSIM YCIIOBHH JKU3HHU.

XKuznennsie Gopmbl opranu3mMoB. [lorsTHE 0 )U3HEHHOU (hopme. JKu3HEeHHBIE (OPMBI
pacTeHUl: JCpeBbs, KYCTapHHWKH, KYCTAapPHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHUE
TpaBbl. JKu3HEHHBIC (OPMBI >KHUBOTHBIX: THIPOOHMOHTBI, TEOOHMOHTHI, a3pPOOHMOHTHI.
Oco0eHHOCTH CTpoeHust U 00pa3a KU3HH.

buotnyeckne daktopel. Buasl OHOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPEHIIUS,
XHMIIHUYECTBO, CHUMOMO3 ® ero Qopmel. [lapasutusm, Koomepamus, MYyTYyaJTu3M,
KOMMEHcaau3M (KBapTUPAHTCTBO, HaxJcOHMUYecTBO). HeTpoduueckne B3auMOICHCTBUS
(Torinueckue, dopudeckue, (adbpuueckue). 3HaUYCHUE OMOTHUYECKUX B3aMMOJCHCTBUM
JUISL  CYIIECTBOBAaHMSI OpPraHW3MOB B cpefe oOuTaHus. [IpUHIUIT KOHKYPEHTHOTO
UCKJTIOUYCHUSI.

JdeMoHCTpamuun

Tabmuupt u  cxembl:  «Okojoruyeckue  ¢GakTopbsl», «CBETOBOH  CIIEKTpPY,
«IKOJIOTUYECKUE TPYMIbl JKUBOTHBIX MO OTHOILIEHUIO K CBETY», «TerniokpoBHbIE
KUBOTHBIE»,  «XOJIOAHOKPOBHBIE  J>KMBOTHBIE», «Du3nonornyeckue  ananrtainuu
KUBOTHBIX», «Cpeapl 00UTaHMsI OpraHu3MOBY, «buonorndyeckue puTMbl», «Ku3HeHHBIE
(bopMbI pacTeHui», «Kuznenunsie dbopMbI KUBOTHBIX, «Jkrocucrema
MIMPOKOJIMCTBEHHOTO Jieca», «JDKOCHUCTeMa XBOWHOTO Jecay, «llemn mnuranus»,
«XwunraudectBoy, «Ilapazutuzmy, «Korkypennusy, «Cumomnosy, «KommeHcanusmy.

O6GopynoBaHnue: repOapuy pacTeHUH W >KMBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIMSHHUIO
Pa3TUYHBIX DKOJOTHYECKHX (DaKTOpoB, TepOapuu CBETOMIOOWBBIX, TEHEIIOOWUBBIX U
TEHEBBIHOCIMBBIX PACTCHUN, CBETOJIOOWBLIC, TEHENOOUBBIE U TEHEBBIHOCIHUBBIC
KOMHATHBIE pACTCHHs, TepOapuu ¥ KOJUICKIIMH TETUIONMIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX pAcTeHWM, uYydela MNTHI] U 3Bepeil, TrepOapuu pacTeHUH,
OTHOCSIIIUXCST K TUTpoduTam, Kcepopuram, Me30puTamM, KOMHATHBIE PACTCHHS JaHHBIX
TPyNI, KOJUICKIIMU >KMBOTHBIX, OOMTAIOMIUX B PA3HBIX CpeAax, repoapuu M KOJUICKIIUU
pacTeHWl ¥ JKMBOTHBIX, OOJIAIAIONMIMX YEepTaMU MPHUCTIOCOOJICHHOCTH K CE30HHBIM
W3MCHEHUSM YCJIOBHHM JKW3HH, TepOapuyl W KOJJICKIIMA PACTCHHA W >KUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUM >KUBOTHBIX, YYACTBYIOUIUX B Pa3THYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHasi pabdora «BbIsiBICHHE NPUCTIOCOOJICHUN OPraHU3MOB K BIIUSHHIO
CBETa».



JlabopaTopHasi paGora «BbisiBIeHUE MPUCIIOCOOJICHUN OPraHU3MOB K BIIUSHUIO
TEMIEPATYPhI».

JlabopaTopHasi padora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jkos10rusi BUA0B U NOMYJISALMIA

DKOJIOTMYECKUE XapaKTEPUCTUKH momynsiuuu. [lomynsuuss kak Ouoioruueckas
cucreMa. Ponp HEOMHOPOAHOCTH cpenbl, (U3HMYECKUX OapbepoB U OCOOEHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHUM TPOCTPAHCTBEHHOU CTPYKTYPHI MOMYJISIIIUMA.
OCHOBHBIE MOKAa3aTeNd MOMYJISLHMHU: YUCIEHHOCTh, MJIOTHOCTh, BO3pACTHAS W IOJIOBAs
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPALIS.

DKoyioruveckasi CTpykrypa nomyssanuu. OneHKa YUCIeHHOCTH nonyiasuuu. /{lnnamuka
nonyJsiiuk U €€ perynsiuus. buoTuyeckuid MoTeHUMal Nonyiadaiuu. MojenupoBaHHe
JWHAMUKHU nonyisaiuu. KpuBble pocTa YMCAEHHOCTH NMONyJsiiuu. KprBbie BbIKMBaHUS.
Perynsiius 4uCIEeHHOCTH MOMYJSAIUNA: POJib (DAKTOPOB, 3aBUCSIINX M HE 3aBUCAIIUX OT
IJIOTHOCTU. DKOJIOTUUYECKHUE CTpaTeruu BuoB (- u K-ctparerun).

[Tonsitue 00 sKoNormyeckod Huile Bujga. MectooOutanue. MHOroMepHass MOJEb
skonorndyeckon Humm Jxk.M.  XarumHcoHa. Pa3Mmepbl  5KOJOrMYECKOW  HHIIW.
[ToreHmanbHasi U peain30BaHHAS HUIIY.

Bun xak cucrema momynsuuid. Apeanibl BUIOB. BBl M UX )KM3HEHHBIE CTPATETHU.
DKOJIOTUYECKHUE SKBUBAJTIECHTHI.

3aKOHOMEPHOCTH TIOBEIECHUS M MHUIpaludid >KUBOTHBIX. bHoJIOrMYeckre WHBa3UU
4y>KEPOIHBIX BUOB.

JdeMoHCTpamuun
[Toptper: dx. . XaTuuHCOH.
Tabmuuet u CXEMBI: «OKOJIOTUYECKUE  XAPAKTEPUCTUKU  TOMYJISLIHN,

«ITpocTpaHCTBEHHAsT CTPYKTypa MONyJsLUN», «Bo3pacTHble NMUpaMHUAbI MOMYJISLIUN,
«CKOpOCTh 3aceyicHUs IOBEPXHOCTH 3€MJIM Pa3IWYHBIMU OpraHusMammuy», «Mopaenb
skosiorndyeckor Humu Jx. M. XaTunHcoHay.

Oo6opynoBanue: repOapuu pacTeHUN, KOJUICKIIUU )KHBOTHBIX.

JlabopaTopHas padora «IIpucnocobiieHnst ceMsiH PaCTeHHI K pacCeIeHUION.

Tema 9. Jkosn0orusi co001ECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. bruorieHo3 u ero crpykrypa. CBS3u MeXIy OpraHu3MaMu B
OuoIIeHO3e.

OkocucrteMa kKak OTKpwiTas cucrema (A. [x. Tencnum). DyHKIHOHAIBHBIE OJOKHU
OpraHU3MOB B DKOCHCTEME: MPOMYIEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue
ypoBHH. Tpodwudeckue nenu u cetu. AOnoTHdeckue 010K dKocucTeM. I10UBBI U MBI B
aKocucTteMax. KpyroBopoTt BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIE MOKa3aTeIW »HKOCHUCTEMBbI. buomacca W NpOaYyKIHS. IDKOJIOTHUYECKHUE
MAPaMHU/JIbI YUCel, OMOMACChl U SHEPTHUU.



Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @aykmyayuu.
HanpaBnenHsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuunble u
BTOPUYHBIE CYKIECCHH M WX MPUYUHBI. AHTPONOTEHHBIC BO3JICHUCTBUS HAa CYKIIECCHHU.
KnumakcHoe cooOmiecTBo. buopaznooOpasue 1 morHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTHU COOOIIECTB.

[IpuponHbIe SKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl MOpell U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmeneil, nyCmulHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuums wmexny
aHTPOIIOTC€HHBIMU M MPUPOTHBIMU YKOCHCTEMaMHU.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocucteM. l'opojackas ¢uopa u
¢dayna. CuHaHTpomu3anus TrOpojaAckor QayHbl. buonorudeckoe u XO03SHCTBEHHOE
3HAYCHHE arpOdKOCHCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (OPMUPOBAHHUS OCHOBHBIX B3aMMOJICHCTBHI OpPraHW3MOB B
aKkocuctemax. Poab kackaonoeo sghgexma u 6udo6-30ughukamopos (Kuoueswvlx U008) 6
@yHukyuonuposanuu sxocucmem. IlepeHOC HSHEPrUU W BEIIECTB MEXKIY CMEKHBIMHU
IKOCHCTEMaMHU. YCTOWYMBOCTh OPTaHW3MOB, TOIMYJSAIHUA M SKOCHCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanuzmuvl  8030eticmeusi  3aepA3HEHUL PA3HLIX MUNOE HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOJOCUUECKO20

HOPMUPOBAHUSL  AHMPONO2EHHO20  Bo30eticmeus.  MeToAoNnorus  MOHHMTOPHHTA
€CTECTBEHHBIX U aHTPONOT€HHBIX IKOCUCTEM.
JdeMoHCTpamuun

IToptpert: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OHOLIEHO33a», «IKOCHCTEMa IIMPOKOIHCTBEHHOTO
necay, «IJKocucTeMa XBOWHOro Jjecay, «DyHKIMOHANbHBIE TPYMIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiecTB B 3kocucteme», «llemu nurtanus (mactOuiHas,
NETPUTHAs)», «IKOJOrMYecKass MUpaMHUa YHCEND», «DKOJOTrMYecKas MNHupaMuiaa
ouomMaccel», «DKoJorMueckas mnupamuga dHeprum», «OOpa3zoBanue 00JI0TaY,
«llepBuunas cykneccuss», «BoccraHoBneHue Jeca mnocne Mmoxapa», «IKOCUCTEMaA
o3epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M NOTOK SHEPrUUM B arpoleHO3e»,
«IIpumepsl ypOO3IKOCHCTEMY.

O6opynoBaHue: repoapu pacTCHUH, KOJJICKIIMA HACEKOMBIX, Yydesa ITHIl U 3BEpeH,
repOapun KyJbTYPHBIX U TUKOPACTYIHUX PACTEHUN, aKBAPUYM KaK MOJEIb IKOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass  padora  «M3yueHume  paszHOOOpas3us  MEJKHUX  MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX IKOCUCTEMAX).

IKCKypcHs «IKCKYpPCHUS B TUITMYHBIA OMOTEO1IeH03 (B 1yOpaBy, Oepe3HsIK, eNbHUK, Ha
CYXOJOJIbHBIM WIJIU OWMEHHBIN JIyT, 03€p0, 60JI0TO)».

IKCKypcust «IKCKYpCHsl B arpo3KOCUCTEMY (Ha T0JI€ WK B TEIUIMYHOE XO3SHUCTBO)».



Tema 10. buocdepa — riiodanbHas IKOCUCTEMA

buocdepa — obmennanerapuas o6ogouka 3eMiiu, re CylIeCTBYET WIH CyIIeCTBOBala
*u3Hb. Pa3zButue mnpexacraBieHuit o Ouochepe B Tpyaax I. 3rocca. Yuenue B. U.
Bepnanckoro o oOuocdepe. Obmnactu Ouochepsl u €€ coctaB. JKuBoe BEHIECTBO
ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH  cyllecTBOBaHUsI Ouocdepsl. OcobeHHocTH Ouocdepbl  Kak
riobasibHOM 3KocucTeMbl. JluHamuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BELIECTB M OMOreOXMMHUYECKHE LHUKIbI (yriaepoja, a3ora). PUTMHYHOCTH SIBICHUH B
o6uocdepe.

3onanbHOCTh Ouochepnl. IlonstTue o Onome. OCHOBHBIE OWOMBI CYIIW: TYHJIpa,
XBOMHBIE Jieca, CMEIIAHHbIE U IIMPOKOIMCTBEHHBIE Jeca, CTENU, CaBaHHBI, MYyCTBIHU,
TPOIMYECKUE Jieca, BBICOKOrophs. Kinmmar, pacTUTenbHbIH M KUBOTHBIA MUpP OHMOMOB
CYIIN.

CtpykTypa M (YHKIMS >KHUBBIX CHCTEM, OIIEHKAa HMX PECypCHOro MOTEHIMana u
ounochepHbIX QYHKITHIA.

JdemoHcTpanuun

[Toptpetsl: B. . Bepuanckuii, 9. 3rocc.

Tabmuupt u  cxembl: «l'eocdhepst 3emnu», «KpyroBopor aszora B mnpupojue»,
«KpyroBopor yrimepoma B mpupoae», «KpyroBopoT Kuciopoma B IPUPOIE»,
«KpyroBopoT Boasl B mpupone», «OCHOBHbIE OMOMBI cyliny, «Kimumatudyeckue mosica
3emnm», «TyHapa», «Taitray, «Cwmemannsiii Jec», «lIIUPOKOIUCTBEHHBIN JIECH,
«Ctenby, «CaBannay, «Ilyctoinsy, « Tpornnueckuii gecy.

O6opynoBanue: repdapuu pacCTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U oKkpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI W WX TNpuUuuHBL. Bo3neiicTBue uenoBexka Ha Ouocdepy.
3arpsi3sHeHre BO3AyIIHOU cpeabl. OXxpaHa Bo3nyxa. 3arpsa3HeHue BoAHOU cpeanl. OxpaHa
BOJHBIX pecypcoB. Pazpymienune mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.

AHTpPONIOTEHHOE BO3JICMCTBME HA PpACTUTEIbHBIA M KUBOTHBI Mup. OxpaHa
PaCTUTENBHOIO U )KMBOTHOTO MHpa. OCHOBHBIE HMPHUHIIMIIBI OXpaHbl IpUpoabl. KpacHbie
kauru. Ocobo oxpansiembie mpupoansie Tepputopuu (OOIIT). boranmdeckue caabl u
300JIOTMYECKHE MTAPKHU.

OCHOBHbIE MOPUHIUIIBI YCTOMYMBOIO Pa3BUTUSL 4YENOBEUECTBA W  MPUPOJBI.
ParnmonanpHOE MPHUPOAOIONB30BAHUE U COXPAaHEHHE OMOJOTHYECKOro pa3zHOOOpas3us
3emun. OO1ME 3aKOHOMEPHOCTH TII00ANBHBIX YKOJIOTHUECKUX Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOI'0 KPHU3HUCA U €r0 BEPOSITHBIE TOCIIEICTBUS.

Pa3ButrHe METO/IOB MOHUTOPUHIA pPa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccneoosanusi nepexooa K pecypcocbepezaroweti U KOHKYPEHMOCNOCOOHOU
snepeemuxe.  buonocuueckoe  pasznoobpasue u  oOuopecypcwvi.  Hayuonanvhnwvie



uHgopmayuonusvle cucmemsl, obecneyugarowue 00Cmyn K UHpoOpmayuu no coCmosHuio
0MOenbHuIX 6U008 u Kkocucmem. OcHOBbl IKOpeadbUIUMAYUU IKOCUCEM U CHOCODO08
00pvobL ¢ buonospedcoeHusmMu. Pekoncmpykyus MOpCKuX u Ha3eMHbIX 9KOCUCTEM.

JdemoHcTpanuun

Tabmuupl u cxembl: «3arpsi3HeHHE aTMocepbl», «3arps3HeHue TuIpochepb»,
«3arpssHenue mouBbl», «llapHukoBelii 3ddexT», «Ocobo oxpaHsemble NTPUPOAHBIC
TEPPUTOPUNY, «Mozenu ynpaBisieMoro MUPay.

O6opynoBanue: (ororpadguu oxpaHsSeMbIX PACTCHHM U XKMBOTHBIX KpacHOW KHHUTH
Poccuiickoint @enepanuun, KpacHoil KHUTH pEruoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOEHHS OOYyYalOIUMHUCS
porpaMM CpeJHero o0mero o0pa3oBaHUs: JIMYHOCTHBIC, METAlpeAMETHbIE U
MpeMETHBIE.

B cTpykType JNMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MpPOrpaMMbl 10 OHOJOTHH
BBIZICTICHBI  CJICAYIOIIME COCTaBISAIONIME: OCO3HAHHWE OOYYarOUIUMHUCS POCCUUCKOMN
IPXKIAHCKON HWJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH W
CaMOOIIPECIICHUIO, Hanuyue mMomusayuu K OOyUEHUI0 OWUOJOTHUH, yYeleHanpasieHHoe
pazeumue BHYTPEHHUX YOCXKJICHUN JHWYHOCTH HA OCHOBE KJIIOUEBBIX IICHHOCTEW U
UCTOPUYECKUX TPAAMIMN pa3BUTHS OMOJOTMYECKOTO 3HAHUSA, 20MOBHOCHb U
cnocobHocms 00YYAIOIIMXCSI PYKOBOJICTBOBATHCSI B CBOEM JICSATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKaMHU, TPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO OOpa3oBaHus,
Hanuyue npasoCo3HAHUs SKOJOTHYECKOW KyNbTYPBl, CHOCOOHOCMU Ccmagums NEIH U
CTPOUTH KMU3HECHHBIC IIJIAHBHI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHUS NPOrpaMMbl O OHOJOTHUU JOCTUTAIOTCS B
€IMHCTBE Y4eOHOU M BOCIIUTATENLHOMN JAESTENHHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU
POCCUHCKMMHU  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMU M JAyXOBHO-HPABCTBEHHBIMH
[IEHHOCTSMH, TPUHATBIMH B OOIIECTBE TNpaBWJIaMHM W HOPMaMu TIOBEICHUS U
CIIOCOOCTBYIOT TpOIleccaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3UIUHU JTUYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIMOPSIKY,
YelloBeKYy TpyJda U CTapuieMy T[OKOJEHHIO0, B3aUMHOTO YBAXKEHHS, OEpEKHOIrO
OTHOILIEHUSI K KYyJIbTYPHOMY HAcJIE€AWI0 W TPaJULMSIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS ydeOHOro rmnpeameTra «buojorus» mTOKHBI
OoTpakaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOyYarommMXxcs  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW  BHYTPEHHEHW  IO3HMIIMEH  JIMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpHEHTAI, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pACIIUPEHHE >KU3HEHHOTO ONbITa M OIbITA
NEATeNIbHOCTH B TMPOLECCE peanu3aldd OCHOBHBIX HaNpaBJICHUN BOCIUTATEIbHOMN
NEeATEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakaIaHCKOT0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMK OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLHOHHBIX MPaB M OO0S3aHHOCTEH, YBAXKEHHE 3aKOHA H
MIPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOpPYECKOW JEATENLHOCTH NPH CO3JIaHUHM YYEOHBIX
MIPOEKTOB, PEIICHUU YUEOHBIX U MO3HABATEIBHBIX 3a/a4, BBHIOTHEHUU OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YyMEHHUE YYUThIBATh B CBOMX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUSL JIIOJIEH C pa3HbIMU YOEXKICHUSMHU, KYJIbTYPHBIMH LEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOIIECCE COBMECTHOTO BBITIOJIHEHUS YYCOHBIX,
MO3HABATEJILHBIX M UCCJIEI0BATEIBCKUX 3a/1a4, YBAKHUTEILHOIO OTHOIICHUS K MHEHUIO
OTITMOHEHTOB TIPU OOCYXECHUU CIIOPHBIX BOMIPOCOB OUOJIOTUYECKOTO COICPIKAHMUS;

TFOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMUPOBAHHOCTh  POCCHUUCKOM TPaKJaHCKOW MJICHTHYHOCTHU, MATPUOTU3MA,
YBOKEHUSI K CBOEMY Hapojay, UyBCTBAa OTBETCTBEHHOCTH mepes PoauHol, ropmoctu 3a
CBOM Kpail, CcBOWO PoauHy, CBOM S3BIK W KyJIbTypy, IPOLULIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHUWE K TMPUPOJHOMY HACICAUI0O W TaMSITHUKAM MPUPOIBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJIEHHE W Pa3BUTHE
OMOJIOTHY, TTOHUMAHUSI 3HAYEHHsS] OMOJIOTMM B IMO3HAHUU 3aKOHOB IMPHUPOJBI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHuto u 3ammure OTtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TMOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM pPOAUTENSAM, CO3JAHUKD CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHSATUA LIEHHOCTEW CEMEWHOW XW3HU B COOTBETCTBHM C TPAAULUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKJIIOYAas OCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIIEHUI;

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JCUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAXEHHUIO B PA3HBIX BUJAaX HUCKYCCTBA, CTPEMIJIEHUE TPOSBIIATH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;



5) ¢usnuyeckoro BocnuTaHus, G(GOPMHPOBAHHMSA KYJbTYPbI 310POBbS H
IMOIMOHATBLHOTO 0JIArONMOJIyYHs:

MOHMMAaHWE U pealu3anus 3J0pOBOro U 0e30MmacHoro oobpasza >KU3HU (310pOBOE
MUTaHUE, COOJIIOJCHUE TUTMEHHYECKUX MpaBUI M HOPM, COQIAHCUPOBAHHBIN pEKUM
3aHSATUN U OTJbIXa, peryispHas ¢usudeckas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIECHHS K COOCTBEHHOMY (U3MUYECKOMY U TMCUXHUYECKOMY
310POBBIO;

MMOHUMAHHE IEHHOCTU TPABUJI HWHIUWBHUAYATIBHOIO U KOJUJIEKTUBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOMIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJEACTBUNA U HEMPUSATUSI BPEIHBIX MPUBBIUCK (YIOTPEOJICHUS aTKOTOJIs,
HApPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTEpPCTBa, TPy 10It00u¢e;

TOTOBHOCTh K AaKTUBHOM  JICATEIBHOCTH  TEXHOJIOTMYECKOW H  COIHAIBHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH M  CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpPEC K pa3IMuHbIM cdepaM TpodecCHOHATBLHON  JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyayiied mpodeccuu M peain30BbIBATH COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPA30BAHHMIO Ha MPOTSIKECHUU
BCEH KU3HHU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JeCO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK HMCTOYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIEHUE YPOBHS IKOJIOTHYECKON KYJIbTYphl: TPHOOPETEHUE OMbITA MJIAHUPOBAHUS
MOCTYTKOB U OLEHKU UX BO3MOXHBIX MOCIEICTBUI JJISI OKPY’KAIOWIECH Cpebl;

OCO3HaHHE TI00aJIBLHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIEM U MyTel UX PelIeHUs;

CIIOCOOHOCTh HCTOJB30BaTh MPUOOpETaeMble MPU HW3YYCHHH OWOJIOTHUU 3HAHHUS U
YMEHUSI TIPH PEHICHUH MPOOJieM, CBSI3aHHBIX C PAlMOHATBHBIM MPUPOIOTOIH30BAHUEM
(cobnromeHne TpaBWJI TOBENEHUS B TPUPOJE, HAMPABICHHBIX HA COXpPaHEHHUE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HEIMPUATHE JCUCTBUN, NPUHOCIIINX BPEI OKPYKAIOIIECH MPUPOIHON Cpelie,
yMEHUE MPOTrHO3UPOBATH HeOIaronpusiTHbIC AKOJIOTUYECKHUE MOCJIEeICTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJM4YUe Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpPhI, OIMbITA
NEATENIbHOCTU HKOJIOTMYECKON HAIMpaBIECHHOCTHU, YMEHHUS PYKOBOJCTBOBAThCA HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATBHOM MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOMN AESATEIbHOCTU HKOJIOTMUECKON HAMIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUA:



c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH W OOIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha JHANore KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE  SI3BIKOBOM M  YHMTATENbCKOW KYIbTYphl Kak CpEACTBa
B3aMMOJCHCTBHS MKy JIOABMH U MO3HAHUS MUPA;

MOHUMaHUE creuuUKU OMOJIOTUM KaK HayKH, OCO3HAHUs €€ poju B (OpPMHUPOBAHUU
paIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO TMPEACTAaBICHHUS 00
OKpY)KaroIlleM MHUpE KaKk O €IUHCTBE MPHUPOJbI, YEeIOBEKa M OOIIeCTBa, B MO3HAHUH
NPUPOJHBIX 3aKOHOMEPHOCTEH H PpEeIIeHHH TMPOOJIEeM COXpAaHEHHS MPHUPOTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIi COBPEMEHHON  IIMBWIIM3AIINH:
oOecriedeHrss HOBOTO YPOBHS pa3BUTUS MEIWIMHBI, CO3JaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pPEIIaTh PEeCypCHble MpPOOJIeMBbl PAa3BUTHS YEIIOBEYECTBA,
MOWCKAa IyTeH BBIXOJAa M3 TJIOOANBHBIX JKOJOTHYECKHX MpoOIeM H oOecreueHUs
nepexofa K YCTOMYMBOMY pPa3BHTHIO, PAIlMOHATBHOMY HCIIOJIB30BAHHIO TPUPOTHBIX
pecypcoB 1 (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTHYECKMX 3HAHWUU B IIENAX IOBBIIICHUS
o0mIel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, KaK COCTaBHOW YaCTH
(GYHKIIMOHAIBHOW ~ TPaMOTHOCTH  OOydammuxcs, (QopMUpyeMOll MNpu  H3yYEHUU
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB TO3HAHUS, UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH MCIOJIb30BaTh IMOJyYaeMble 3HAHMS ISl aHalu3a U OOBSICHEHUS SBICHUIA
OKPYXAIOIIEr0 MHUpa U NPOUCXONAIIMX B HEM HW3MEHEHWH, YyMEHuEe JenaTh
00OCHOBaHHBIC 3aKIIOUYEHHUS HA OCHOBE HAay4HBIX (DAKTOB W HMMEIOMIMXCA JAHHBIX C
IEJIbIO TIONTYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS MJIs PelIeHUs
po0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LIEHHOCTU HAYYHOU JAESITEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO
U UCCIIEZIOBATENIbCKYIO IEATEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHHUWA MO OMOJIOTMU B COOTBETCTBUHU C >KU3HEHHBIMU
MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ylbTaTbl  OCBOEHHSI yuyeOHOoro mpeamera  «buomorus»
BKIIFOYAIOT:  3HAUYMMble  Juisi  (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYUYAIOIIMXCS
MEXKUCIUIUIMHAPHBIE  (MEXMOpPEIMETHbIE) OOIIEHAayYHble TMOHATHSA, OTPAXKAIOIIUE
LETTOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIIEUUPUKY METOJ0B MMO3HAHUS, UCIIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, SBJICHHUE, MPOLECC, CUCTEMa, HAYYHBIN



(¢akT, mNOpUHUMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEI0BaHUE,
HaOII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUe); YHUBEpPCAJIbHbIE YUEOHbIE NEHCTBUS

(o3HaBaTENbHBIC, KOMMYHUKAaTHBHBIC, PETYIISITUBHBIC ), oOecrieuynBaronue
dopmupoBanue (QYHKIIMOHAIBHOH TPaMOTHOCTH H  COIIMAIBHOHW  KOMIICTCHITUH
oOyyJarommxcs; CIIOCOOHOCTH oOyyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUIUIMHAPHBIC, MHPOBO33PEHUYECCKUE 3HAHWS W YHHUBEPCAIbHBIC YydeOHBIC
JNEUCTBUS B IIO3HABATEILHOU U COLIMAJIBHOW IIPAKTHUKE.

B pesynprare u3zyueHus OWONOTMHM HA YPOBHE CpEIHEro OOIIero oOpa3oBaHUsS Y
oOyyaromierocss OyayT choOpMUPOBaHBI TO3HABATEIbHBIE YHUBEpPCAIbHBIC YUYEOHBIC
JCHCTBUS, KOMMYHUKATHBHBIC YHUBEpCAJIbHBbIC YYCOHBIC JICHCTBHS, PETYJISITUBHBIC
YHUBEPCAJIbHBIC yUEeOHBIC ICHCTBUSI, COBMECTHAS JCSITCIIBHOCTD.

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO O0IIEeTro 00pa3oBaHUs
JTOJIKHBI OTPAXKATh:

OByajeHre YHUBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMU A HCTBHSIMM:

1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSTEILHO (POPMYJIMPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €
BCECTOPOHHE;

UCIIOJIb30BaTh NPH OCBOCHWM 3HAHWUH MPHUEMBI JIOTHUECKOTO MBIIUICHHS (aHaJIM3a,
CUHTE3a, CPaBHEHUS, KilacCUpUKaIMKU, 0000IIEHNS ), PACKPHIBATH CMBICI OMOJIOTUYECKUX
NOHSATUM (BBIAEIATh WX XapaKTepHble NPU3HAKU, YCTAaHABIMBATH CBSI3U C JAPYTHMMH
MOHATHUSIMH );

OTIpeNeNATh eI JNeATEIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPHUH HX TOCTHKEHHS,
COOTHOCHUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHATHUS NIl OOBACHEHUS (DAKTOB W SIBICHHM >KUBOMN
IPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKJEHUs (MHIYKTUBHbBIE, ICAYKTHBHBIC, 10 aHAJOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUYMS B  PACCMATPUBAEMBIX  SIBICHUSX,
(dbopMyIHpPOBaTH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJICTBA ISl MPEACTABICHHSI CYIIIECTBEHHBIX CBS3CH
Y OTHOIICHHWH B M3y4aeMBbIX OMOJOTUYECKUX O0BEKTAX, a TAKXKE MPOTUBOPEUUN pa3HOTO
poJia, BBISIBICHHBIX B PA3IUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh TIUIaH peEHICHUS MpodiieMbl ¢ Y4YETOM aHallM3a UMEIOIIHUXCSA
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB IIETISIM,
OIICHUBATh PUCKU TIOCIIEJCTBUM JCITEIBHOCTH;

KOOPJIMHUPOBATh W BBINONHITH Pa0OTy B YCIOBHSIX PEATBHOTO, BUPTYaJbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEe0BaATEIbCKHE AeCTBHS:



BIIQJICTh HABBIKAMU Y4E€OHO-HUCCIICIOBATEILCKOM U  IPOEKTHON NIESITENBHOCTH,
HaBbIKAMU pa3peiieHus mpobieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3ajlad, MPUMEHEHUIO Pa3IUYHbIX METOJ0B
MMO3HAHMUS;

WCIIOJIb30BaTh Pa3JIMUHbIE BUBI JCSATEIBHOCTH IO IMOJIYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEpIpETAllU, PEOOPa30BAHUIO U TPUMEHEHHUIO B YUYECOHBIX CUTYallUSIX, B TOM YHUCJIIE
MIPU CO3JIJaHUU YYEOHBIX U COIUATIBHBIX MIPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BIAJAETh HAyYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TTOHSTUSMHU U METOJaMU;

CTaBUTHh U (HOPMYIIUPOBATH COOCTBEHHBIC 33/1a4ui B 00pa30BATEIHLHOM EATEIIBHOCTH U
KU3HEHHBIX CUTYaIIUIX;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJIU3UPOBATh 3ajlauy, BbIABUTATH
TUNIOTE3y €€ pelIeHUs, HaXOIUTh apTyMEHTHI JJIS I0Ka3aTelIbCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh MapaMeTPbl U KPUTESPUHU PEIICHUS;

aHAJTM3MPOBATh TIOJYYCHHBIE B XOJEC PCEIICHUs 3a7add PpPe3yJbTaThl, KPUTUUYECKHU
OIICHUBATh MX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHANIPABICHHBIN MTOUCK TIEPEHOCAa CPEJICTB U CIIOCOOOB JICUCTBUS B
npodeccuoHaIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHMS B TIO3HABATEIBHYI0 M TPAKTHYECKYI0 00JacTu
KU3ZHEIECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE HJIEH, MpPEAJiaraTb OPUTHMHAIBHBIE MOJIXOAbl U PELICHHUS, CTABUTH
poOJIeMBbI U 33/1a4H, JIOMYCKAIOIUE aTbTEePHATUBHBIC PEIICHMUS.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHPOpManuu (TEKCTe Yy4eOHOTro
nocoOusi, HAyYHO-TIONYJIIPHOM TUTEpaType, OMOIOTMYECKUX CIOBAPAX M CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3axX IaHHbIX, B VIHTepHEeTE), aHAMM3UPOBATh HHPOPMAIIUIO PA3TUIHBIX
BUJIOB W (QopM MpenacTaBieHHUs, KPUTUYECKH OILEHHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

dbopMynHpoBaTH 3ampPOCHl U MPUMEHSITh Pa3IMYHBIE METOJBI MPU TMOUCKE U OTOOpe
Oomostoruaeckoi nHpopMammu, He0OXOAMMOM IS BBITIOJIHCHHUS YIeOHBIX 3314,

npuoOpeTaTh OTIBIT UCIIOIB30BaHUS WH(GOPMAIIMOHHO -KOMMYHHUKATHBHBIX
TE€XHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIOJb30BaHUSA Pa3IMUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO BBIOMPATh ONTUMATBHYIO (GOpMYy MpeACTaBICHUS OHOIOTHYECKOMN
uHdopmaru (cxeMbl, rpaduKh, TUarpaMMbl, TAOIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIA $I3bIK B KaueCTBE CpPEACTBA MpU paboTe ¢ OMOJIOrHYecKOn
nHpopManMel: NPUMEHATh XUMHUYECKUe, (U3NYECKHMEe U MaTEeMaTHYeCKUE 3HAKU U



CUMBOJIBI, POpMYyJIbI, a00OpEBUATYPY, HOMEHKJIATYPY, UCIOJIB30BATh U NMPE0OPA30BHIBATH
3HAaKOBO-CHMBOJIMUECKUE CPECTBA HATJISTHOCTH;

BIIaJICTh HAaBBIKAMM pPAaCIMlO3HABaHUS W 3aluThl WHMOpManuu, UHOOPMAIIMOHHOM
0€30MacHOCTU TUYHOCTH.

OBJajieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMU A€CTBUSIMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KW3HU, aKTUBHO Y4acTBOBAaTh B
JMAJIore WM TUCKYCCUU MO CYIIECTBY 00CYyX1aeMoil TeMbl (yMEHUE 3a]1aBaTh BOMPOCHI,
BBICKA3bIBAaTh CYXJCHUS OTHOCHUTEIBHO BBHITIOJTHEHUS MpejjiaracMoi 3aj1auu, YYuThIBaTh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3UIUN JPYTUX YYACTHUKOB JIUAJIOTa WIK JIUCKYCCUN);

pacrio3HaBaTh HEBEpOaJIbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAUYCHHE COIMATBHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyalMi, YMETh CMSTr4aTh
KOH(DJIMKTHI M BECTU MEPETOBOPHI;

BJIAJICTh PA3IMUYHBIMU CTIOCOOaMH OOIIEHMS U B3aUMOJICHCTBUS, TIOHUMATh HAMEPECHUS
JIPYTUX JIOJIEeH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHHWE K COOECETHUKY M B KOPPEKTHOM
dbopme hopMyIHpPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOUYKY 3PEHMsI C UCIOJb30BAaHUEM SI3BIKOBBIX
CPE/CTB.

2) COBMeCTHASI 1eSITeJIbHOCTD:

NOHMMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYAIbHONW PabOTHI
IpU pelIeHUU OMOJOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS
IpynnoBsIX (POPM B3aUMOICHCTBUS NP PELICHUU yU4eOHOM 3a1a4u;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUM C YYETOM OOIIKMX UHTEPECOB U
BO3MOKHOCTEW Ka)JOro YWICHA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JNEUCTBUSA MO €€ NJOCTHIKEHUIO: COCTABIIATH IUIAH JIEMCTBUMN, pACIIPEAEIATh POJIM C YUETOM
MHEHUH y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIAJa W KaXKIOrO YYaCTHHKA KOMAaHIbI B OOIIHIA
pEe3yAbTaT M0 pa3padOTAHHBIM KPUTEPUSIM;

Mpeiaratb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C TO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE MOBEAEHHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUITUATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH IeCTBUSIMH:

1) camoopranu3amms:

WCIIOJIb30BaTh OMOJOTWYECKHE 3HAHWS IS BBISBICHHUS TPOOJIEM M WX PEHICHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;



BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LEIEBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOMX JEHCTBUAX M MOCTYNKAaxX MO OTHOLIEHUIO K KUBOM MPHUPOJE, CBOEMY 370POBBIO U
310POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  [O3HABATENbHYIO  JI€ATE€IBbHOCTh,  BBISBISITH
npoOJsieMbl, CTaBUTb M (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTeIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH pELICHUS NpoOJieMbl € YYETOM HMMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANTOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieNaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO UM TMPOSIBICHUIO IIMPOKON 3PYIULIMA B Pa3HBIX
0o0NacTsX 3HAHMUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U KYJbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBAThH
COOTBETCTBHE PE3YJIbTATOB IIENISM;

BJIa/IeTh HABBIKAMHM [I03HABATEIBHOW pepIEKCUH KaK OCO3HAHUA COBEPIIAEMbBIX
NEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHWM, UCIIOJIb30BATh
npu€Mbl pedIeKCUu ISl OLIEHKH CUTYaIlMU, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€E PE3YyJIbTaTOB JIEITEIBHOCTH;

3) npuHsiTHE Ce0S M APYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JIEATEIbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO JPYTUX HA ONINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOr0 YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ysIbTaThl OCBOCHUS COJiepKaHus yueOHoro npeamera «buonorus» Ha
yIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOOecleuyeHne NPOPUILHOTO OO0yYCHUS
oOydaromuxcsa Ouosnoruu. OHM BKIIOUYAIOT: crenupudecKue sl OMOJOTUM HayYHbBIC
3HaHWS, YMEHHS M CHOCOOBI JIEWCTBHN 1O OCBOCHHUIO, WHTEPHpPETAUA W
mpeoOpa3oBaHUI0 3HAHWHN, BUJIBI JIEATEILHOCTH TO TOJYYCHUIO HOBBIX 3HAHUW U WX
MIPUMEHEHUIO B PAa3JIMYHBIX YUYEOHBIX, a TAKXKE B PEATbHBIX JKU3HECHHBIX CHUTYaIHSX.
[IpeameTHble pe3ynbTaThl IPEACTABICHBI O rOJaM U3yUYEHHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorusi» B 10 knacce
JOJKHBI OTPaXKaTh:



c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (h)OpMUPOBAHUM €CTECTBEHHO-HAYYHON KApTHUHBI MUpPA, B TTO3HAHUH 3aKOHOB MPUPOJIBI
U pEHIeHUH NpoOJIeM pPALMOHAIBHOTO MPHUPOAOINONb30BAHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOeKHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAaHUM, KOTOpask BKIIOYAET: OCHOBOIIOJIArarolue
OMOJIOTMYECKUE TEPMUHBI M TIOHATHUA (KU3Hb, KIJIETKA, OPTraHu3M, METaboJIu3M,
rOMEOCTa3, CaMOPETyJIALMsI, CAMOBOCIIPOU3BE/ICHNE, HACIEACTBEHHOCTh, U3MEHUYUBOCTb,
poCT U pa3BuTHE), Ouonoruyeckue teopuu (kiaetouHas Tteopus 1. IlIBanna, M.
neitnena, P. BupxoBa, XxpoMocoMHasi Teopusi HacaeACTBEHHOCTH T. MopraHna), yueHus
(H. M. BaBunoBa — 0 1ieHTpax MHOT0oOpa3usi 1 MPOUCXOKACHUS KyIbTYPHBIX pacTeHUH),
3aKOHBI (€MHOO0OPA3Usl MOTOMKOB MEPBOTO MOKOJIEHUS, PACIICIUICHUs, YUCTOThI TaMeT,
HEe3aBUCUMOTro HacienoBaHus I'. MeHpens, roMOJIOTHYECKUX PsIIOB B HACJIEICTBEHH O
u3smenunBoctyu H. Y. BaBunosa), mpuHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIa/JICHME OCHOBHBIMHM  METOJIaMH  HAay4YHOTO TO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTUYECKUX UCCIEAOBAHUIX KUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHHUE, HAOII0ACHHE,
HKCIIEPUMEHT);

YMEHHE BBIJEIATh CYHIECTBEHHbIE TMPU3HAKU: BUPYCOB, KJIETOK TMPOKAPUOT U
AYKapHOT, OAHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCIIEe OaKTEpHid,
rpu0OB, PACTEHM, >KUBOTHBIX M YEJOBEKA, CTPOCHHUS OpPraHOB U CHUCTEM OpPraHoOB
pacTeHUil, >KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAECATEIbHOCTH, MPOTEKAIOIUX B
OpraHu3Max pacTeHUM, KUBOTHBIX U YEJOBEKa, OMOJOTMYECKHX MPOIECCOB: OOMEHa
BeliecTB (MeTaboiu3M), TMpeBpallleHus JHEPruu, OpokKeHHs, aBTOTPOGHOTO U
reTepoTpoHOT0 TUIIOB NUTaHUsS, (OTOCHMHTE3a M XEMOCHUHTE3a, MHUTO03a, Meho3a,
ramMeToreHesza, AMOpHOreHe3a, IMOCTIMOPUOHAIBHOTO  Pa3BUTHUSA, Pa3MHOKECHUS,
WHIUBHUIYaJbHOIO Ppa3BUTHS oOpraHu3Ma (OHTOr€HEe3a), B3aUMOJCHCTBHS T'€HOB,
reTepo3rca, HCKYCCTBEHHOTO 0TO0Da;

yYMEHHE YCTaHaBIUBATh B3aUMOCBSI3M MEXKy OpPTraHOMAAMH KJIETKH U UX (DYHKIUSIMU,
CTpPOEHUEM KJIIETOK pPa3HBIX TKaHEHd U WX (QYHKIHUSIMH, MEXKIY OpraHaMU M CHCTeMaMH
OpraHOB y pacTeHHH, >KMBOTHBIX M YEJIOBEKa M MX (YHKIHUSIMH, MEXIY CUCTEMaMHU
OpraHOB W WX (PYHKIUSAMH, MEXKIy dTanmaMyd OOMEHa BEIIECTB, ATalaMu KJIETOYHOTO
[UKJIA W S>KA3HEHHBIX IUKJIOB OPTraHW3MOB, JTalmaMH SMOPHOHAIBHOTO PpPa3BUTHA,
TeHOTUIIOM U ()eHOTHIIOM, (PEHOTUTIOM U (haKTOpaMu CPeJibl OOUTAHUS;

YMEHHUE BBIABIATh OTJIIMUUTENbHbIC TPU3HAKU KUBBIX CUCTEM, B TOM UYHCIIE PACTEHUH,
KUBOTHBIX M YEJIOBEKA;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIOLLME apryMeHTHl, OMOJIOTUYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY JUIsl JOKa3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;



YMEHHUE pelIaTh OMOJIOTUYECKHE 3a/aud, BBISIBISTH MPUYUMHHO-CJICJACTBEHHBIC CBS3U
MEXIy UCCIEAYEMbIMU OMOJIOTMYECKUMH TMPOIECCAMU U SIBICHUSIMU, JI€TaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJbTaTOB;

YMEHHE BBINOJHATH JA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COOII0AATh IPABUIIA MPU
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYJOBAaHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPITh UX DKCICPUMEHTAIBHBIMU CPEJACTBAMU,
dopMynupysl LETb UCCICAOBAHMS, aHAIU3UPOBATH MOJYUYECHHBIE PE3YNbTAThl U JI€NaTh
BBIBO/IbI;

YMEHHE y4acTBOBATh B Y4€OHO-UCCIEI0BATENbCKONW paboTe M0 OMOIOrUH, SKOJIOTUH U
MEUIIMHE, TMPOBOAMMONM Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, W MYyOJUYHO
PEACTABIATh MOJTYyUYCHHBIC PE3yJbTAaThl HA YICHUYECKUX KOHPEPEHIUAX;

YMEHHE OLICHMBATh ATHUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBaHUM B 00JacTu
OuoJIorMM W MEAUIMHBI  (KJIOHUpPOBAaHHWE, MCKYCCTBEHHOE  OIUIOJOTBOPEHHUE,
HaAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3/]aHhe TPAHCTEHHBIX OPraHU3MOB);

YyMEHHUE OCYIIECTBIATh OCO3HAHHBIM  BBIOOP Oyaymiei  npodecCHOHATBHOM
NEATeIbHOCTH B 00JacTH OHWOJIOTHUH, MEIUIIMHBI, OWOTEXHOJOTHH, BETEPUHAPHUU,
CEJIBCKOTO XO3MMCTBA, MHUIIEBONH MPOMBIIUICHHOCTH, YIIYOJSITh TO3HABATEIbHBIN
MHTEpEC, HAIMpaBJICHHBIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mpodeccuu u
OpOJOJKEHUE  OMOJIOrMYeckoro  oOpa3oBaHHMs B OpraHU3alUigX  CPEIHEro
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3yibTaThl OCBOEHHUA yueOHoOro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (OpPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYyYHON KapTUHBI MHUpPA, B IO3HAHUU
3aKOHOB MPUPOJLI U PEIICHUH SKOJOTUYECKHX MPOoOJIeM ueJOoBEYeCcTBa, a TAKXKE B
PEIICHUH BOMPOCOB PAIMOHATIBHOTO MPUPOJONONIb30BaHUs, U B (opMuUpOBaHUU
[IEHHOCTHOT'O OTHOIIEHUSI K TPUPOJIe, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUICKUX U
3apyO0eKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OHMOJIOTHH;

YMEHUE BJIAJIETh CUCTEMON OMOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET OMpPEICICHUS
U TIOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaIOMUX OWOJOTHYECKUX TEPMHUHOB U TOHSATUU
(Bua, skocuctema, Ouocdepa), Ouojormdeckue TeopuHu (dBONIOIMOHHAS Teopus Y.
JapBuHa, cuHTeTnueckas teopust 3Bomtounn), yueHus (A. H. CesepuoBa — o myTsax H
HarnpaBlIieHusX sBoronuu, B.M. Bepraackoro — o 6uocdepe), 3aKoHBI (T€HETHYESCKOTO
paBuoBecus [[x. Xapmu m B. BaitnGepra, 3aponprmeBoro cxoacta K. M. bopa),
npaBuia (MuHuMyMma FO. JIuOuxa, 5KOJOrMYECKOW NHUPaMUIbl SHEPIUH), THUIOTE3bI
(runoresa «vupa PHK» V. I'un6epta);

YMEHUE BIAJIETh OCHOBHBIMHU METOJAMH HAyYHOTO IO3HAHUS, HCIOJb3yEeMbIMU B
OMOJIOTMYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U AKOCHUCTEM (OINHCAHUE, U3MEPEHUE,



HAONIOICHUE, DSKCIEPUMEHT), CIOCO0aMH BBISBICHHS ¥ OICHKH aHTPOIOTCHHBIX
W3MEHECHUH B IIPUPO/IE;

YMEHHUE BBIJCIATh CYIICCTBEHHBIC MPHU3HAKH: BHJIOB, OMOTCOICHO30B, SKOCHCTEM U
O6uocdepsl, CTaOMIM3UPYIOUIET0, NBUKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOIO0 0TOOpA,
AJUTOTIATPUYECKOTO M CHUMITATPUYECKOTO BHI000pA30BaHMs, BIUSHUS JBIDKYIIUX CHII
DBOJIIOIIMM Ha TEHO(MOHI MOMYJSAIUUA, TPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpele
oOWTaHWs, YEepeNOBaHWS HAIPABICHUN 3BOJIOIMH, KPYrOBOPOTAa BEIIECTB M IOTOKA
DHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATHh B3aMMOCBS3M MEXKIY IMPOIECCAMH SBOIONNHU, JBIKYITUMU
CUJIaMH aHTPOIIOTeHE3a, KOMIIOHCHTAMH Pa3IUYHBIX SKOCHCTEM U MPUCIIOCOOJICHUIMH K
HUM OpPTaHU3MOB;

YMCHHE BBISBIISITH OTIMYUTEIBHBIC TPU3HAKUA YKUBBIX CHUCTEM, IPUCIIOCOOJIEHHOCTH
BUJOB K Cpele OOWTaHUs, a0MOTHMYECKMX M OMOTHYCCKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3¢l OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOT'CHHBIX U3MEHECHHUI B DKOCUCTEMAX
CBOEH MECTHOCTH;

yYMCHHE UCII0JIB30BaTh COOTBETCTBYIOIINE apryMeHTHI, OMOJIOTHYECCKYIO
TEPMHUHOJIOTUIO WM CHUMBOJIMKY JJIs JOKa3aTeJhCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYCCKUX TPYII, B3aUMOCBS3M OPraHW3MOB W CpeJbl OOWTaHHS, C€IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHUSI MHOT000pa3usi BUJOB M HKOCUCTEM Kak
YCIIOBHUS COCYILIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

yMEHHE peliaTh OUOJOTHYECKHE 3a/1aud, BBISBISATH NMPUUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXIYy UCCIeTYEMbIMU OMOJOTUYECKUMH TPOIECCAMU U SBJICHUSIMH, JEJIaTh BBHIBOJIBI U
POTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyIbTaTOB;

yYMEHHE BBITIOJNHATH JJAOOPATOPHBIC U TIPAKTUYECKHE PaOOTHI, COOIOAATh MTPaBHIIA TIPH
paboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PY/I0BAHHEM;

YMEHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HX HKCIECPUMEHTATBHBIMH CPEJCTBAMU,
dbopMynupys LeTb WCCIAEAOBAHMS, aHAIM3UPOBATH MOJYYCHHBIE PE3YIbTaThl U JIENATh
BBIBOJIBL;

YMEHHUE y9acTBOBATh B Y4EOHO-UCCIEAOBATENILCKON paboTe MO0 OMOJIOTHH, SKOJIOTUU H
MEIUIIMHE, TPOBOAMMONM Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIEeCTB, W MyOJIUYHO
MIPEICTABIATH MMOTYYEHHBIE PE3yIbTaThl HA YACHUUYECKUX KOHPEPECHITUX;

YMEHHUE OIICHUBATh THIOTE3bl W TEOPUH O MPOUCXOXKICHUU >KU3HH, YEIOBEKa U
YeJIOBEYECKUX pac, O TMPUYMHAX, TMOCIAEACTBUSAX U CIMOC00ax MpeaoTBpaIeHUs
rI00aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE  OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedt  mpodeccuoHaIbHOU
JESTENHPHOCTH B 00JIaCTH OMOJIOTHH, SKOJOTHH, MPHUPOIOINOJIH30BAHUS, METUIUHBI,
OMOTEeXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOTO  XO3SCTBA, MHIIEBOU
MPOMBITIUICHHOCTH,  yIAyOJsTh  TO3HABATCIBHBIA  WHTEpPEC, HANpPaBICHHBIA  Ha



OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOGECCUH U MPOAOHKEHHE OMOJOTHYECKOTrO
00pa3oBaHus B OpraHU3aIUsAX CPEAHETO MPO(HECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
i HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Kourposabueie | IlpakTuyeckue oGpa3oBaTebHbIe
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3Y4EHUE 0.5
3 Buomorus kneTku 0.5
4 XuMHYecKasi OpraHu3arysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU
6 OOmeH BelecTB U MpEBpaIeHUE YHEPTUHU B KIIETKE
7 HacnencrBennas nuadopmanus 1 peaausanus e€ B KIETKE 0.5
8 JKU3HEHHBIN UK KIETKH 1
9 Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U U3MEHUNBOCTH 5 05
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiysi OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OUONOTHUS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
N KosmnuecTBo yacos DJIeKTPOHHbIE
H/'H Tema ypoka Beero Konrpoasnbie | IIpakTuuyeckue mf::}?ﬂﬂ uudpossbie JonoHuTebHast
padoThI padoTsbI o0pa3oBaTe/IbHbIE uHpopmanus
pecypcsbl
1 buonorus kak KoOMIIeKCHast HayKa M Kak 1
4acTh COBPEMEHHOT'0 OOIIECTBa.
2 YpoBHEBast OpraHU3aIUs KUBBIX CUCTEM. 1
JKuBbI€ CUCTEMBI M KX CBOMCTBA. MIPUMEHEHNE
3 [IpakTuueckas padota «Mcmnons3oBanue 1 05 000pyI0BaHUS
Pa3IUYHBIX METOJOB MPU W3YICHUH KUBBIX [EHTpa
CHUCTEM. «Touka pocta»
4 HcTopus OTKPBITHS U U3YUEHUS KIIETKU. 1
Knerounas teopusi.
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOUYHOM MIPUMEHEHUE
ounosorun. [IpakTraeckas padora 000pyAOBaHUS
5 «3yueHnue MeTo0B KJIETOYHOM 1 05 LHEeHTpa
OMOJIOTHH: MUKPOCKOMIUS, 3JIeKTpodopes, ' «Touka pocray
xpomarorpadus, [P,
UEHTPUPYTHPOBAHUEN.
6 XUMUYECKUI COCTaB KIETKH. 1
7 MunepasnbHbIe BEUIECTBA KIETKH, UX 1
OMoJOTrHYecKas poJib.
8 Oprannueckue BeneCTBa KIETKH — 1
YIJIEBOIBL.
9 Oprannyeckue BEeUeCTBa KIETKH — 1

JIMIIU ABI.




Opranudeckue BEIecTBa KJISTKH — OCJIKH. MIPUMEHEHHE
10 Jlaboparoprast pabota «O0HapYyKeHUE 05 000pyHOBaHHUS
OEITKOB C TIOMOIIIbIO KA4eCTBEHHBIX ' [IEHTpa
peaxkuuii». «Touka pocra»
11 CoiicTBa, K1accupuKanys U GyHKIHIH
OEJKOB.
Crpoenue u ¢pyakiuu ATO.
12 Mmuoroo6pasue HykieosuarpudocdaTon
(HT®D).
Hyxkneunossie kucnotsl. JJHK n PHK. MIPUMEHEHNE
13 JlabopaTtopHas pabota «lccnenoBanmne 05 000pyI0BaHUS
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 IIEHTpa
KJICTOK Pa3JINYHBIX OPraHU3MOBY. «Touka pocta»
Cexsenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHUKH.
15 MeTompl CTPYKTYpHO# OHOJIOTHH.
16 Tuns! knetok. [IpokapuoTryueckas KieTka.
CrpoeHue syKapuOoTHYECKON KIIETKH.
17 [IpakTuueckas padota «M3yueHnue CBOMCTB 0.5
KIJIETOYHOW MEeMOpPaHbI».
18 [ToBepxXHOCTHBIN amnmapaT KICTKH.
19 HememOpaHHbIE OpraHOHIBI KJICTKH.
OpHoMeMOpaHHbIE OPraHOU bl KIIETKH. MIpUMEHEHUE
20 [TpakTueckas pabota «/3ydyenue 05 000pyaOBaHUS
JIBUKEHHSI [IUTOTUIa3Mbl B PACTUTENIBHBIX [EHTpa
KIIETKax». «Touxka pocta»
21 [TonyaBTOHOMHBIE OpraHOU/BI KIETKU: 0.5 IIPUMEHEHHE




MUTOXOHAPHUH U TIacTu bl JlaboparopHas
pabota «MccnenoBanue miazmMosn3a u
JCTIA3MOJIN3a B PACTUTEIIBHBIX KIECTKAX.

000pyHOBaHUS
LEHTpa
«Touka pocra»

22

Ctpoenne 1 QyHKIHH s7pa.

23

CpaBHuTENIbHAs XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3ydeHne cTpoeHus KIETOK pa3InyHbIX
OpPraHU3MOBY.

0.5

24

ACCUMWISIIAS U TUCCUMUISIIHS — JIBE
cTOpoHbI MeTabon3Ma. Tunsl oOMeHa
BemiecTB. JJaboparopHast paboTa
«M3ydeHne KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha MpuUMepe KaTanasbl)».

25

DepMEeHTaTUBHBIN XapaKkTep peakiuid
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
paborta «3ydyeHune pepMeHTAaTHBHOTO
pacileryieHus MepoKcuaa BOAOPOa B
PaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

0.5

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI.

27

ABTOTpOGHBII THIT 0OMEHA BEIIECTB.

28

doTocunTes.

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHe Mpo1eccoB POTOCUHTE3A U
XEMOCHHTE3a.

0.5

30

AHa’poOHBIE OpraHu3Mbl. Busl
opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
JBIXaHHS.




AdpoOHBIC OpraHU3MBbI. JTaIbI

31
SHEPreTHYECKOro OOMeHa.
DHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTAa3bI.

33 Peakiun MaTpuyHOTO CHHTE3A.

34 Tpanckpunuusa — matpuunbii cuaTe3 PHK.

35 Tpaucnsus u e€ dTarmebl.

36 Konnposanne amnuokucior. Pois
pubocomM B OuocuHTE3€E OenKa.

37 Opraau3anus TeHOMa y IPOKapHoOT U
9YKapHOT.

38 MonexymsipHbIe MEXaHU3MBI YKCTIPECCHU
T€HOB Y 3YKapHOT.
Bupychl — BHekIIeTOUHbIE POPMBI )KU3HU U

39 obnuraTHbIe Mapa3uThl. [IpakTrueckas 0.5
pabota «Co3nanue MOJIeIH BUPYCa.

40 BupycHble 3a060s1eBaHus YeI0BeKa,
KUBOTHBIX, PACTEHUH.

41 Hanotexnonoruu B 6uonoruu u
MEJHIINHE.

42 JKU3HEHHBIN UK KIETKH.

43 Martpuunsiii cuares3 JTHK.
Xpomocomsl. JlabopaTopHas pabora

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparaxy.

45 JleneHue KIETKH — MUTO3.




Tunel knetok. KapuokuHes U HUTOKUHES.
Jlaboparopuas pabota «HabmoneHune

46 MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa 05
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perynsanus ;kM3HEHHOTO LIMKJIA KIIETOK.

48 Opranusm Kaxk euHOE 1IeJI0¢.

49 Txanu pactenuid. JlaboparopHas padbota 05
«M3ydenue TKaHel pacTeHUI. '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnas pabora «3ydyeHune TkaHen 0.5
KUBOTHBIX».
Opranbl. CucTeMbI OPraHoB.

51 JlabopaTtopHnas pabota «3y4yeHue opraHon 0.5
LIBETKOBOT'O PACTEHUS».

52 Omopa Tena OpraHu3MOB.

53 JIBM>KEHHME OPTaHU3MOB.

54 [Iutanue opraHu3MoB.

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBaputenpHas cucTeMa 4eoBeKa.

56 JIpIxaHue OpraHu3MoB.

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YenoBeKa.

58 TpaHcmopT BelIecTB y OpraHu3MoB.

59 KpoBeHocHas crctema o3BOHOYHBIX
KUBOTHBIX U YEJOBEKA.

60 Boienenue y opraHusmMoB.

61 3amura y opraHu3MoB.




62

NMMyHHas cucteMa 4enoBeKa.

PasgpaxkumocTs U peryisnus y

63
OpraHu3MOB.

64 ['ymoparnpHast peryasust 1 SHI0OKPUHHAS
crcTeMa KUBOTHBIX M YeJIOBEKa.

65 ®opMBI pa3MHOKEHHSI OPTaHU3MOB.

66 [TomoBoe pa3MHOXEHHE.

67 Meiios.

I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHas padoTa 05
«M3ydeHue cTpoeHus MMOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKPOTIpEnapaTax.

69 WupmBuayansHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3.

70 3akJiajika OpraHoB U TKaHEW 13
3apOIBIIIEBHIX JIUCTKOB.
Poct u pazBuTHE KUBOTHBIX.

7 JlabopaTtopHas pabota «BrisiBiIeHHE 05
MIPU3HAKOB CXOJICTBA 3apOIbIIIECH '
MMO3BOHOYHBIX JKUBOTHBIXY.

Pa3MHOXeHME U pa3BUTHE PACTCHUH.

72 JlaboparopHas padota «CTpoeHue opranoB 0.5
Pa3MHOXCHHS BBICIIMX PACTCHUIY.

73 HcTopust CTAaHOBJICHUS M Pa3BUTHSI
TEeHETUKH KaK HayKH.

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHKH.
74 JIaboparopHas pabota «/[po3oduia kak 0.5

00BEKT FT€HETHUYECKUX HUCCIIeI0BaHUI».




3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HaKoB. MoHOruOpuHOE

75 ckpemuBanue. [Ipakruueckas pabota 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeIMBaHus y Apo30(uis".
76 [MuTomornueckre 0OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIIHBAHMUS.
77 AHaIM3UPYIOIEE CKPEIMBAHUE. 1
Henonnoe nomuHnpoBanue.
JlurnbpuHOE CKpeInBaHUE.
78 [Ipaktuueckas padota «3yuenue 1 05
PE3YIBTATOB JUTHOPUIHOTO CKPEIINBAHUS '
y Ap030(PHITBI.
79 [uTonornyeckue OCHOBBI TUTUOPUTHOTO 1
CKpEILIMBAHHUS.
80 CuermieHHOE HACJIeI0BaHKUE MPU3HAKOB. 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. 1
82 ['eneTuka moa. 1
83 ['eHOTHMN Kak 1EIOCTHAS CUCTEMA. 1
84 ['eHeTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHHid, ’KUBOTHBIX U YEJIOBEKa.
85 H3meHunBOCTh TPU3HAKOB. Buibl 1
M3MEHUYUBOCTH.
86 MoaudukanroHHass K3MEHYUBOCTb. 1
BapuarmonHslii psa v BapuaoHHas
87 kpuBas. JlabopaTopHas paboTta 1 05

«HccaenoBanue 3aKOHOMepHOCTCI>i
MO,Z[I/I(I)I/IKaHI/IOHHOI\/’I NU3MCHYHMBOCTH.




[TocTpoeHne BapHallMOHHOTO PsiAa U
BAPUALIMOHHON KPUBOI».

88

I'enoTunmyeckas N3MEHYNBOCTb.
KoMOuHaTuBHasT H3MEHYNBOCTD.

89

MyrannoHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTIpenaparax)».

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUNeHETUKA U SITUT€HOMUKA.

91

I'enetnka uenoseka. [IpakTuueckas pabora
«CocCTaBJeHHE U aHAIU3 POJOCIOBHON.

0.5

92

MeToabI METUITMHCKON I'€HETHKH.

93

3HayeHne METUIIMHCKON IT'€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHETHYECKHUX 3a001€BaHUN YEI0BEKA.

94

OCHOBHBIE IOHATHUS CEJIEKIIHNH.
JlaboparopHnas pabota «3yuenue coptos
KYJIBTYPHBIX PACTEHUN U MOPOJI JOMAITHUX
KUBOTHBIX).

0.5

95

MeTobl CeNeKIIMOHHON PaOOTHI.
JlaboparopHas pabota «3yuenue
METOJIOB CEJICKIIUU PACTCHUI.

0.5

96

JlocTrKEHMs CENEKIUN PAaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUN».

97

CoxpaHeHue, U3y4EeHNE U UCTIOIb30BaHUE
TE€HETHUUYECKUX PECYPCOB.




buotexnonorus kak Hayka ¥ OTpacib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3ydenne 0ObeKTOB OMOTEXHOIOTUI.

99 OCHOBHBIE HANPABJICHUS CHHTETUYECKOIN 1
OHMoIoTHy.

100 XpOMOCOMHAsI U T€HHASI WH)KEHEPUSI. 1

101 MenunuHckre OMOTEXHOJIOTHUH.
[ToBTOpenue, 06001IEHUE U

102 cucTeMarusalus 3HaHui 3a kypc 10 1
KJacca.

OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAaKTOPOB B aHTPOTIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTopHas pabota «BrIsiBIIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamontoB C.I'., CoHun
H.U., 3axaposa E.T.; nox penakuueit 3axapora B.b., O61iecTBO ¢ orpaHudeHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «31aTenbeTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

. AHactacoBa JI.I'. CamocTosiTennbHbIe paOOThI YUaIuxcs mo oO1iei OuoJIoruu:
[Tocobue misa yautens. — 2-e uzaanue, nepepadborannoe. — M.: [Ipocsemienue.

. buonorus. 11 kiacc: moypounsie miansl Mo yueOnuky B.b.3axapoga,
C.I''MamonroBa, H.1.Conuna / aBTop-cocraButens T.1.Yaiika.- Bonrorpan:
Yuurens.

. buonorus. 10 kimacc: moypounsie miansl o yueouunky B.b.3axaposa, C.I'.MamoHTOBa,
H.N.Conuna / aBrop-coctaButens T.M.Yaiika.- Bonrorpan: Yuurens.

. 'aneeBa H.JI. CoBpemenHbIii kabuneT Ouonorun: Pabora yuntens Ha OCHOBE
TUAAKTUKA JTTYHOCTHO-OPUEHTUPOBAHHOT'O 00pa30BaTEIbHOTO mpoiriecca. - M.: 5 3a
3HAHUS.

. Mummna H.B. 3agaun 11 caMmocToSTeIbHOM paboThI 1Mo 0011eit 6uomoruu, 10
kiacc: [locobue s yaammxcs. — 4-¢ uznanue, nepepadoranuoe. — M.
[IpocBenieHue.

. [IpenmeTHBIC HEJEMH B MIKOJE: OMOIOTHS, YKOJIOTHS, 37J0POBBIA 00pa3 >KU3HU /
CocraButenu B.B.bana6anosa, T.A.MakcumiieBa. — Bonrorpaa: Yuutensb.

. PernonanbHpIit KOMIIOHEHT OMOIOTrHYecKOro obpazoBanus [I[puMopckoro kpas ais
OCHOBHOTO M cpeaHero (IoTHoro) obmero oopasoBaHus. PekomMeHanuu B TOMOIIb

yuutento. Bnagusoctok: [TUIIIIKPO, 2000. 30 c.



8. Ypoku obuieit 6uonoruu: [locodue nis yuurens / B.M. Kopcynosa, I'.H.
Muponenko, 3.A. MoxkeeBa, H.M.Bep3unun. — 3-¢ uzganue, nepepaboTaHHoe. —
M.: IIpocsenienue.

9. XKypnansl «buonorus B mkomie.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU HHTEPHET

http://www.floranimal/ru
http://obi.img/ras/ru
http://learnbiology/narod.ru
www.ege.edu.ru , www.fipi.ru
http://school-collection.edu.ru/)
http://www.fcior.edu.ru/
www.bio.1lseptember.ru
www.bio.nature.ru

www.edios.ru

www.km.ru/education
http://video.edu-lib.net
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm
http://charles-darvin.narod.ru/
http://www.www.wwf.ru
http://fns.nspu.ru/resurs/nat/pedpract.php

http://www.ychitel.com



