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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueObHoMmy mnpeamety "buonorus" (nanee - OWoiorus) Ha
ypOBHE cpeaHero olmiero oOpa3oBaHus paszpaboTana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenmuu mpenogaBaHus ydeOHOro mpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (enepaibHOi pabodeil mporpaMMbl BOCTIUTAHUSI.

VYueOunsiii npeamer «buonorusi» yray6nénnoro ypoBHs usyuenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
Hay4HbIe peaMeThl». CornmacHo nojoxeHusM @I'OC COO npoduiibHbIE YIeOHBIC
IpeaIMeThl, H3y4yaeMble Ha YIIYOJIEHHOM YpOBHE, SBISIIOTCA  CIOCOOOM
nuddepennman  00ydeHUsT HAa YPOBHE CpeaHero oOmiero oOpa3oBaHUsl U
NPU3BAHBl O0ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM O00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 HJTUX Y4YEOHBIX TIPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE PEIIEHHE O00pa30BaTENbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAOLIUX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel O0ydYalIMUXCi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOH 00JIacTW HAyYHOTO 3HAHUS, CBS3aHHOIO C OMOJIOTHEH,
MEJUITUHOM, SKOJIOTUEH, TICUXO0JIOTHEH, CIOPTOM WJIM BOEHHBIM JIETIOM.

[Tporpamma no yue6HoMy mipeamety "buonorus" ga€t npeacTaBieHue o meu
U 3a7a4ax U3ydyeHus ydyeOHoro mnpeamera «buosorus» Ha yriyOJE€HHOM YpOBHE,
omnpeensier o00s3areapHOe (MHBAapUAHTHOE) TMPEAMETHOE COJEpkKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3denamM M TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEHJIyeT IOCJIEN0BAaTEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana ¢ yd€ToMm
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKA Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOy4Jaromuxcs. B mporpaMmme o 6mosioruu peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4Y€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOILIETO
oOpa3zoBaHus, Oyiarojapss 4YeMy @IPOCMATPUBAETCA  HAIPaBJICHHOCTh  Ha
MOCJICYIOIee Pa3BUTHE OWOJIOTMUECKHX 3HAHWN, OPUEHTUPOBAHHBIX HA
bopMHpOBaHHE  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHUS,  IKOJIOTMUYECKOTrO
MBIILJIEHUS, PEJCTaBICHUIN 0 3I0pOBOM 00pa3e KU3HU, HA BOCTUTAHUE OEPEKHOTO
OTHOILICHUSI K OKpY’Karolel MpupoaHoi cpeae. B mporpamme mo OUOI0Tuu Takxke
MOKa3aHbl BO3MOXXHOCTU YyueOHoro mpeamera «buosorusy» B peamusaiuu
tpeboBannii ®I'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
MpeAMETHBIM pe3yJibTaTaM 00yueHUsl U B (POPMUPOBAHUHM OCHOBHBIX BUIOB YUEOHO -
MO3HABATENILHON JIEATENIbHOCTH OO0Yy4YalolUXCcsi IO OCBOEHHUIO COAEpKaHUs
OMOJIOrMYecKOro 0Opa30BaHMsI Ha YPOBHE CPEAHEr0 00IIEro 00pa30BaHuUs.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE CpeaHero o0miero oOpa3oBaHUs
3aBepIIaeT ONoIoTHYecKoe 00pa30BaHKE B IIKOJIE M OPUEHTUPOBAH Ha pacIIipeHHe
U yriIyOJIeHHe 3HaHUM 00y4aroluXxcs 0 5KMBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOU U



KJICTOYHOH OMOJIOTHH, SMOPHUOJIOTHH U OMOJIOTHHU Pa3BUTHS, TCHETUKH, CEIICKIINUH,
OMOTEXHOJIOTUH, BOJIIOIMOHHOTO YYCHHS U SKOJIOTHH.

Nzyuenue yuebHOro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAlOIIUMXCS K IMOCIEAYIOLEMY MOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aX M OpPraHM3alUsAX  CPEIHEro
npogeccuonanbHOro odpazoBanusi. OCHOBY €ro COJEp>KaHUsI COCTABISIET CUCTEMa
OMOJIOTMYECKUX  3HAHWH, TOJYyYEHHBIX TMpPH HU3yUYEHUH  OOYHaIOIIHUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKHX pPa3zesioB OMOJOTMU HA YPOBHE OCHOBHOI'O
obmrero obpazoBanus, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3ButThe. Tak,
pacuIMpeHbl U yriyOsneHbl OHWOJOrMYecKHuEe 3HAHUSI O PACTEHUSAX, XUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME YEIOBEKa, OOIMX 3aKOHOMEPHOCTSIX JKH3HH,
JIOTIOJTHUTEHHO BKITFOUEHBI OMOJIOTHYECKHUE CBEICHUS MPUKIIQTHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI VIS TOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke WHTErpanus OMOJOTUYECKHX 3HAHUW C
COOTBETCTBYIOIIUMHU 3HAHUSAMH, MOTyUYEHHBIMH OOYYAIOMIMMHCS TPU H3YYECHUU
(bU3UKU, XUMHH, Teorpaduu U1 MaTEMaTHKU.

CrpykTypa mnporpamMmsl 1o ydeOHOMy mnpeamety '"buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIM TOIXOJbI K HW3YYEHHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIMH, BOIIOIMN OPTaHUYECKOTO MUpa Ha 3emiie,
COXpaHeHHs1 OMOJIOrHuecKoro pazHooOpa3us nuanetsl. Tak, B 10 knacce usyyarorcs
OCHOBBI MOJICKYJIIPHOM W KIJIETOYHOW OHOJIOTHH, SMOpPHUOJIOTHH U OHOJOTHHU
pa3BUTHUS, TEHETUKH M CEJIEKIMH, OMOTEXHOJOTMU W CHUHTETHYECKOM OHOJIoTHH,
aKTyaJu3UpYyIOTCSd 3HAHUA OOydaroluxcs Mo OOTaHHKE, 300JI0TUH, AHATOMMH,
¢usnonornu yenoseka. B 11 kiacce m3ydaroTcs SBONIOIMOHHOE YUE€HUE, OCHOBBI
HKOJIOTUM U YUeHHUe 0 Orocdepe.

VYuebnnii mnpeamer  «buonorus»  mpu3BaH  O0ECHEYUTh  OCBOCHHE
00y4aroMMHUCs OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJEH, MPUHIIUIIOB U MPaBUII,
JIe)KAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOO0Opa3MH U OCOOCHHOCTSIX KIETKH, OpPTraHW3Ma, MOMYJISIIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX TOCTHKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAJHBIX aCMeKTax OMOIOTHYeCKuX 3HaHui. J[is
pa3BUTUS U TOJACpPKAHUS HHTEpeca OO0ydaromMxcsi K OHOJOTMH Hapsiay co
3HAYUTEIHbHBIM 00BEMOM TEOPETHUECKOTO MaTepuaja B COJEPKaHUU TPOTPAMMBI
o OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS W PA3BUTHUSA
TOM WJIM UHOM 00JacTy OMOJIOTHH, BKJIAJJOM OT€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B pellIEHUE BaXKHEUIINX OMOJIOTHYECKHUX U SKOJIOTHUYECKUX MPoOeMm.

Lenb n3yuenus: yueOHoro npeamera «buonorus» Ha yriayO0J€HHOM ypOBHE —
OBIAJICHUEC  OOYYAlOIIMMHCS 3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOM



OpraHU3allMi JKUBBIX CHUCTEM pA3HOTO paHra W MPUOOPETCHHE YMEHUU
WCITIOJI30BATh TH 3HaHUS B (DOPMHPOBAHWU MHTEpPECA K OMpeeaEHHON 00macTu
npo(heCCHOHATBPHON NIEATEIbHOCTH, CBA3aHHOM C OWMOJOTHEW, WM K BBIOOPY
y4e0HOT0 3aBeICHUS ISl IPOJOJIKEHUST OMOJIOTUYECKOT0 00pa30BaHMUS.

JoctixkeHne 1enu u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha
yIIyOIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIOINX 3a1au:

OCBOCHHE OOYYAIONTUMUCS CUCTEMBbI OMOJOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHLEMIUIX, TUI0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBJISIOUMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSIX OHOJIOTMYECKHX cucTeM (KJIeTKa,
OpraHu3M, MOMyJISALHUs, BUA, OMOTeoLeH03, Ornocdepa); 0 BBIIAOIIMUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIEOBAHUSX B OUOJIOTHH;

O3HAKOMJICHHE OOY4YalIIMXCd C METOJaMM IIO3HAHUS >KUBOW TPHUPOJIBIL:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTHYECKUX HayK (MOJICKYJSIpHOU H
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTUN Pa3BUTHS, TEHETUKHU U CEIEKIINH,
OMOTEXHOJIOTMM MW CHHTETUYECKOHM OWOJIOTHH, I1aJICOHTOJIOTHH, SKOJOTHH);
METOJJaMU CAMOCTOSTEJIbHOTO TPOBEACHUS OUOJIOTUYECKUX UCCIEAOBAaHUN B
nabopatopun W B mpupone (HaOmoleHHWe, UW3MEpPEHUe, OSKCIEPUMEHT,
MOJEIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHUSIMHU: CaMOCTOATEIIBHO  HaXOAUTh,
aHAJM3UPOBATh U HCIOJB30BaTh OMOJOTMYECKYI0 WH(OPMAIIUIO; IMOJIb30BaThCs
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOM;, yCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTHUM ¢ COIMAIbHO-3KOHOMHUYECKUMH M  HKOJOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OIEHMWBATH IOCJE/ICTBUSI CBOEU JESTEIBHOCTU TIO
OTHOILICHUIO K OKPYXalolllel MpUPOIHON cpele, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBI0  OKPYXAIOLIMX JIIOJe; OOOCHOBBIBATH U  COOJIOJATh  MEpBI
npoduiakTUKi MHGEKIMOHHBIX 3a00JI€BaHUM, MpaBuUjia MOBEICHUS B TIPUPOJAC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKU3HEACATEIHPHOCTH B UPE3BBIYANHBIX
CUTyallusX TMPUPOJAHOTO W TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpPEMEHHBIC HAYyYHBIE OTKPHITUS B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y 00YUYAIOIINXCSI UHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CITIOCOOHOCTEM B
MpOIIECCE 3HAKOMCTBA C BBIJIAIOUIUMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OWOJIOTHH, PEHIAEMBIMH €10 TpoOJIeMaMu, METOIO0JOoTHEH
OMOJIOrMYECKOT0 UCCIIEIOBAHUSI, POBEICHUS SKCIIEPUMEH TAJIbHBIX HCCIICI0BaHUH,
pelieHusi OMOJIOTHYECKUX 3a/lad, MOJEIUPOBAHUS OUOJIOTUYECKHUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHUE Yy 00YyJarONuXCsl ICHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIC B
IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (OPMUPOBAHHE HKOJTOTHIECKOM,



T€HETUYECKOM IPaMOTHOCTH, OOIIEH KyIbTYPHI MIOBEICHUS B IPUPOJIC; UHTETPAIINH
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOydYaloImMMUMHUCS  KOMIETEHTHOCTH B PAlMOHAIBHOM
PUPOAOIIONB30BaHUH (COOIIIOICHHE TTPABUII IOBEICHUS B IPUPOJIE, OXPaHbI BUIOB,
KOCUCTEM, Ouocdepsl), COXpPAHEHHH COOCTBEHHOTO 3JI0POBbSI M  3J10POBbS
OKpyXXalomux Jofaell  (cobmogeHuss wMep NpodMIAKTHKH — 3a00JIeBaHUIM,
oOecrieueHue O€30MACHOCTH KU3HEIEATEIHPHOCTH B YPE3BBIYANHBIX CHUTYAIIASIX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B IOBCEHEBHOM KU3HU;

CO3JJaHME  YCIOBMM  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydYarouuMucs
VHIMBUTyaJbHOU 00pa3oBaTeIbHON TPACKTOPUH, CrocoOCTBYOIIEH
nocJeayoneMy mnpo(ecCHOHAaIbHOMY CaMOOIPEAEIIEHUI0, B COOTBETCTBUU C
WHIMBUYaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OWMOJIOTHMHM Ha YTIIyOJIEHHOM
YpOBHE CpemHero ooimiero oopasoBaHus, coctaBiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

OT60p OpraHu3alMOHHBIX (OPM, METOAOB U CPEJACTB OOy4YeHUs OHOJIOTHUU
OCYHIIECTBIISIETCS. ¢ YYETOM CHEHU(PUKH €ro COACp)KaHWS W HAIpPaBJICHHOCTU Ha
MPOJOJDKEHNE OHMOJOTHYECKOTO O00pa3oBaHUs B  OpraHU3alUiX CpPEIHEro
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeNBHBIM YCIOBUEM MTPU OOYUYEHHH OMOJIOTUU Ha yriayOJEHHOM YpOBHE
SBIIIETCS] TIPOBEJCHNE JTA0OPATOPHBIX M MPAKTHYECKUX padoT. Taxke yuactue
OOy4YaroMMXCSd B BBIMOJTHEHUH MPOEKTHBIX U y4eOHO-HCCIEA0BATEIBLCKUX PaboT,
TEMaTHKa KOTOPBIX OMPENEIAETCs YYUTEIeM Ha OCHOBE MMEIOIIUXCS MAaTEPUATIbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COJEPXXAHME OBYUEHUA
10 KJIACC

ConepxaHue mporpamMMbl, BBIJIEIEHHOE KVYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyJapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMmeHHasi 6uoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkast ucTopusi pa3Butus
Ouosiornu.  buonorvueckue HaykM M H3y4yaeMble ~UMH  IPOOJIEMBI.
OyHOaMEHTaJIbHbIC, MPUKIAJHBIE W T[OWCKOBBIE HAyYHBIE WCCICAOBAHUS B
OMOJIOTHH.

3HadeHue OMOJOTUU B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
kaptuasl mupa. [lpodeccun, cBszanHble ¢ Ouosiorued. 3HaueHue OMOJOTHM B
MIPAKTUYECKON JCATEIIbHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBL.

JdeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
l'apseii, I'. Mennens, B. U. Bepuanckuii, U. I1. 11aBnos, 1. 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBsi3b OMOJOTMM C JAPYTMMH HaykamMmy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTEMbI U MX U3Y4YeHHE

JKuBble cuCTEMBI Kak MpeaMer u3yudeHus Ouosoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JHUCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIIOPSOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHU3aLHs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alydM SKUBBIX CHCTEM: MOJEKYJSPHBIM, KIECTOYHBIN,
TKaHEBBIM, OpTraHU3MEHHBIM, MOy IUOHHO-BUOBOM, AKOCHUCTEMHBIN
(buoreonenotuyeckuii), Ouocdepnsiii. Ilpoiecchl, MNPOUCXOASAINIME B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKU XUBOTO. JKU3HB Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme »KuBble CUCTEMbBI HA Pa3HBIX YPOBHSIX OPraHU3aLINH.

N3yueHnne kuBBIX cuUcTeM. MeToasl Ouosiorndeckoil Hayku. HaOmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaananus. [lonsiTue o 3aBuCUMOi 1
He3aBucuMon niepeMeHHOM. [lmanupoBanme »skcriepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runotes3a. [lonstre BrIOOpKM U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux jgaHHbBIX. OIIEHKAa JTOCTOBEPHOCTH TOJMYUYECHHBIX
pe3ynpraroB. [IpUunMHBI UCKaKEHUS pPE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuplt u cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HW», «bHomormueckue
cuctemMbl», «CBOICTBAa >KMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe KUBOTHOW KIETKW», «TKaHH >KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMa», «buoreounenos», «buochepar», «Metoss
W3YUYEHHUSI )KUBON TIPUPOIBI.

O6opynoBanue: 1abopatopHoe 000pYyI0BAHUE JIJIsl POBEACHUS HAOIIOICHUIA,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuME pa3aUYHBIX METOAOB IpU
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJiorust KieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAWHHUIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. I1IBaHH,
M. Mneiinen, P. BupxoB). OCHOBHBbIE MOJOKEHHUS COBPEMEHHOM KIIETOYHOU
TEOPUH.

Metoasl  MOJIEKYJSIPHOM UM KJIETOYHOM  OHMOJOTMHM:  MHUKPOCKOMMS,
xpoMarorpadusi, 3meKTpodope3, METOJ MEUYEHbIX aToOMOB, AU depeHunanbsHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. H3yuenue @uKkcuposanHvlx
K1emokK. DIEKTpOHHass MUKpockonusi. Kougoranvuas muxpockonus. Bumanvnoe
(npudicusHenHoe) uzyuenue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHSA METOA0B MUKPOCKOIIUNY.

OOopyioBaHHE: CBETOBOW MHMKPOCKOI, MHUKpPOIPENaparbl pPAaCTUTENbHBIX,
YKUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snexrtpodopes, muddepeHnraNIbLHOS MEHTPpUPYTHPOBAHKE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anusi KJIeTKU

XUMHUYECKAN COCTaB KJIETKUA. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIS, PEAareHTa, y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOPETYJIALMU. MUHepallbHbIe BEeIlleCTBa KIETKH, UX Ouonoruyeckas poib. Pomib
KaTMOHOB Y aHUOHOB B KIIETKE.

Opranuyeckue BelIECTBA KIETKU. buonorndeckne mnojauMepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OelKoBOM MojeKysbl. [lepBuunas
CTpyKTypa Oenka, THenTuaHas CBs3b. BTopuuHas, TpeTUyHas, YeTBEPTUUHAS
cTpykTyphl. [enatypauus. CpoiictBa ©OenkoB. Knaccudukanus  Oenkos.
buonornyeckue Gpynkunu 0eiakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, IUCaXapyibl, OJIMTOCAXAPUJIBI U TIOJIHCAXapUIbI.
OO0mwmii TUTaH  CTpOeHHUS W (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornyeckue GpyHKIMH yTIIeBOIOB.

Jlununer. ['uapodunbHO-THApOGOOHBIE CBOMCTBA. Kiaccudukarus JIUmumaoB.
Tpurmuuepunsl, Gocomunuabl, BOCKU, CTepouibl. buonormueckue GyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CtpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupanbs. MectoHaxoxaeHue u ouonornueckue pynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B MoJiekyne ATO.
buonornyeckue dpynkuuu AT®. BoccTaHOBIIEHHbIE TEPEHOCUYUKH, UX (HYHKIIUU B
Kietke. /[pyeue nykneoszuompugocgamer (HTD). Cexsenuposanue JJHK. Memoows:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouosorus: OMOXUMUYECKUE U OMOPU3NYECKUE UCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTyphl OuoMoiiekyn. Mooenuposanue
CMpYKmMypwl U QYHKYUti 6UOMONEKYN U UX KoMNnIekcos. Komnvromepnoiii ouzatin u
OpeaHudecKuu cunmes OUOMOIEKY U UX HeNPUPOOHBIX AHATI0208.

JdemoHcTpanumn

[Toptpersr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, .
Conrep, C. IIpy3unep.

Junarpammel: «PacrpenesieHne XuMUYeCKUX 3JIEMEHTOB B HEXKUBOU IIPUPOJIED,
«PacrpenienieHue XuMHYECKHUX 3JIEMEHTOB B )KUBOU IIPUPOILH.

Tabmuiel u cxeMmbl: «llepuoguyeckas TabnMIa XUMHUUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJbl BOJbI», «BemiecTBa B coctaBe opraHu3zMoBy, «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyibl», «CTpOeHHE MOJEKYI
yrieBosioBy», «CTpoeHne MoJIeKysl JunuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue monexkynsl ATD».

ObopyioBaHuE: XUMUYECKas MOCy1a 1 000py0BaHUE.

JlabopaTopHasi padora «OOHapykeHHE OCJIKOB C MOMOIIBbI KaueCTBEHHBIX
peaKIUi».

JlabopaTopHasi pabora «VccinenoBanue HyKJI€MHOBBIX KUCIIOT, BBIJICIEHHBIX
U3 KJIETOK Pa3JIMUHbIX OPTaHU3MOBY.

Tema 5. CrpoeHue n pyHKIMHU KICTKH

Tumbel KJIETOK: JyKapuoTHYecKass W mpokapuotudeckas. CTpyKTypHO-
byHKIIMOHATBHBIC 00Pa30BaHUSI KIICTKH.



CtpoeHue npokapruoTHIecKon kineTku. KieTounas ctenka OakTepuii U apXxeit.
OcoOeHHOCTH CTpOEHHUS TeTepoTpPO(HON U aBTOTPOPHON NPOKAPUOTHUECKUX
KJIETOK. MECTO 1 poJib IPOKapHUOT B OMOLIEHO3AX.

Crpoenuie 1 GyHKIIMOHUPOBAHKUE SyKApUOTUUYECKOM KieTKu. [a3maTuueckas
MeMOpana (miazmanemma). CTpykTypa IiazMarudeckod memOpanbl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHIECKy0 MeMOpaHy: macCUBHBIN (Tudy3usi, ooneraéHHas
mud¢ys3us), aKTUBHBIN (NEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPaHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIMUTO3:
NUHOIMTO3, Qaronurto3. Jk3o01uTo3. Kierounas crenka. Ctpykrypa u GyHKUUU
KJICTOYHOUM CTEHKH pacTeHHUH, TprOOB.

[Huromna3ma. [{uto3omns. Llutockener. JIBrxkeHnue nuronnasmel. OpraHouIbl
kJeTkr. OHOMEMOpaHHbIE OPraHOU bl KJIETKU: 3HA0IIa3Marnyeckas cetb (I11C),
anmmapar [onbaxu, JM30COMBI, HMX CTpoeHue u (QyHkIuU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpPraHouA0B KJeTKU. CTpOeHHE TPpaHyJISPHOTO PETHKYIIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. CuHte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ nmankuii (arpanyJisipHbIi) S3HAOIIIA3MATUYECKUA PETUKYITYM.
CekperopHas ¢yHkuus annapara ['onbmxu. Moougukayus 6enkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX KieToK. Kitetounbiid cok. Typrop.

[TolyaBTOHOMHBIE ~ OpPraHOWJbl  KJIETKH:  MHUTOXOHAPUM,  IUIACTU[BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeernes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MUTOXOHApUN u Tutactun. [lepBuunsble,
BTOPUYHBIE U CIOXKHbBIE MIIACTUIBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOILIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouabl kiaeTku CtpoeHue U (pyHKIMM HeMEeMOpaHHBIX
OpraHOUJIOB KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBbIIEUHBIE  KIIETKU.
Axmunogvle KOMnOHeHmMbl HemblueyHblx Kiemok. MukporpyOouku. Kierounsrii
ueHtp. CrpoeHue © JABUKEHUE KIYTUKOB M pEeCHHYEK. MUKpOTpyOOUKH
uuToruia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpouiameHmamu u
muxpompyobouxamu. Momopnuvle benxu.

SAnpo. O6osouka siipa, XpOMaTUH, KapUoIUIa3Ma, SIIPBILIKU, UX CTPOECHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE PACIOJIOKEHUE
XpOMOCOM B UHTEppazHOM sape. Iyxpomamun u cemepoxpomamunr. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoU 00010uKu 6 mumose. AHoepHviii
Mpaucnopm.

Knerounsle BkiatoueHUsl. CpaBHUTENIbHAS XAPAKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHOI).

JdemMoncTpanuu



[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapHUOTHYECKOW KiIeTkm», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpoeHne  pacTuTenbHOM  KieTku», «CTpoeHue
MHUTOXOHAPUW, «S1po», «CTpoeHne MPOKapUOTUIECKON KIETKI.

O6opyioBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMIpenapaThl OaKTepHaIbHBIX KJIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHS KJIETOK Pa3IUUYHBIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3ydeHrne cCBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTopnass pabora «lccnegoBaHue IIa3MoJid3a W JIETUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckast padora «/3ydueHrne IBUKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NMpeBpAallieHNe JHEPTUU B KJIETKe

AccUMUNISLIUS U JUCCUMUIIALINS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(DHBIN U rerepoTpodHbId. YdacTue Kuciaopoda B OOMEHHBIX
mpoleccax. OJHepreTuyeckoe oOecrnedyeHue KieTku: mnpeBpauieHue ATO B
OoOMeHHbIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakluil KIETOYHOTO
Merabonu3ma. DepMeHTBl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otnuuus GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3InYHbIX (HaKTOPOB.

[lepBUYHBI CHUHTE3 OpPraHUYECKUX BEUIECTB B KIeTke. {DOTOCUHTES.
AnokcuzenHbulll U oKcueeHHwlll gomocunmes y oakmepuii. Ceemocobuparowue
nueMeHmol U NUCMEHmMbl PeaKyuoHHo20 yenmpa. Ponap XJIOpOIIIaCTOB B MpOLECCE
dorocunTeza. CBeroBast u TeMHOBas (a3pl. Pomoovixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogyktuBHOCTH (POoTOCHMHTE3a. BiusiHue pa3nuuHbix (HakTopoB HA
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTES. PaznoobOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIUE OaKTepuu, >Kene300aKTepuu, cepoOaKTepUu, BOJAOPOJHBIE
OakTepuu. 3HaYCHHE XEMOCUHTE3A.

AHaspoOHbie opranu3mbl. Buapl Opoxenus. [IpogykTel OpoxkeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENIN OOJIE3HEH.

AspoOHbIe OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[TogroroButenbHbIN 3TaIl. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHE TITIOKO3HI.

buonornueckoe OKHCIEHUE, WX KIIETOYHOE JbIXaHue. Pojib MUTOXOHApHI B
mpolieccax Oomonorndeckoro okuciaeHus. [ukmndeckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Iuepeus memoparnnoco epaouenma npomoros. Cunmes ATD:



paboma npomonuou AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpOoOHbIM. D (HEKTUBHOCTH SHEPTETUYECKOTO 0OMEHA.

JdemoHcTpanumn

[Toptpetsr: [Ixk. Ilpuctou, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DOTOCHHTE3», « IHEPTETUUECKU 00MeH», «brocuHTe3
oenka», «CtpoeHue hepMeHTa», « XEMOCUHTERY.

O6opyioBaHue: CBETOBOM MHUKPOCKON, 00OpYJOBaHUE [JIsi MPUTOTOBJICHUS
MIOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHnas padora «3yueHne kaTanuTUHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTaia3bl)y.

JlabopaTtopnass pabora «/3yuenue (epMEHTATUBHOTO paCIHICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnas pabGora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHUE MTPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. Hacsiencrpennasi MHpopManus u peajau3anus €€ B KJIeTKe

Peakunu matpuuHoro cuHtesa. [IpuHONN KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHONM MHpopManuu. I'eHeTHIeCKuid
KOJ, €ro cBoucTBa. TpaHckpunuus — Marpuudbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAUICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yyactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnousi O6uocunte3a Oenka. KoampoBanuwe amuuHokucioT. Pomas pubocom B
OnocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoeruu 2enog. OpraHuzalus reHomMa y
MPOKApUOT U 3YKApHUOT. Perynsdiusi akTUBHOCTH T'€HOB y IMPOKapHOT. ['mnoresa
ornepoHa (®. XKako0, K. Mano). Moaekynaprvie mexanuzmvi IKCAPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pe2ynsyuu pabomvl 2eHos. Perynsuus oOMEHHBIX
nporieccoB B kieTke. KiieTounslii romeocras.

Bupycel — HekeTouHble (OPMBI KU3HU U 00JIMraTHbie napa3utsl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuoghazos.
Obpamnasa mpanckpunyus, peeepmasa, uHmezpasa.

BupycHrble 3a60neBanms 4en0BeKa, )KUBOTHBIX, pacTernii. CITN ][, COVID-19,
COIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuka: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CmMpYKmypHulx buonocuieckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKkapcma.



JdemoHcTpanuu

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

Tabmumpl u cxemsl: «buocunTe3 Oenkay, «I'eneTnueckuit kKoa», «Bupycs»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCay.

Tema 8. ZKu3HeHHBbI HUKJ KJICTKH

Knetounsii mukm, ero mepuoAsl M perymsiuusa. Mutepdaza u MuTo3.
Oco0OeHHOCTH TPOLIecCOB, MpoTekarlmux B uHTepdasze. lloaroroBka KieTku K
nenenuto.  Ilpecunrerndeckuit  (MOCTMHUTOTHUYECKHM), CHHTETHUUYECKUU |
MOCTCUHTETHYECKUH (MMPEMUTOTHUECKUI) Tepruoabl UHTEPPa3bl.

Marpnunbii cunare3 JIHK — perumkanwms. IIpunnuner permkannu JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHUBHBIM  CHUHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm pernkaunu JJHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u

TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTull. JIUIJIOMIHBIA U
rariougHbli  HaOOpel  XpoMocoM. l'omosiornmunble XpomMocoMbl. llosoBbIe
XPOMOCOMBL.

Henenue xkietku — Muto3. CTaauy MUTO3a U MIPOUCXOIAIINE B HUX MTPOLIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonorudyeckoe 3Ha4YeHUE MUTO3A.

Perynauust mutoTrueckoro mukia kietkd. [Iporpammupyemasi kieTOdHas
rudesb — anomnTo3.

Kinerounoe sapo, XpoMocombl, (PyHKIIMOHAJIbHAs Te€HOMUKa. MexaHusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
K1emKa» — ououHgpopmamuyeckue Mooeiu QYHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu

Tabmuipel U cxeMbl: «OKU3HEHHBIN MUK KIETKW», «Mwutoz», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK».

O6opyioBaHuE: CBETOBOM MUKPOCKOT, MUKpoTpernapaThl: «MUTO3 B KIIETKaxX
KOpEIIIKa JIYKay.

JlaGoparopnass  paGora  «lI3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOTIpenapaTaxy.

JlabopaTopHasi pabora «HaGmoeHre MUTO3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue n pyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpTaHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OpPTraHU3MBI.

Oco0OE€HHOCTHU CTPOCHUS U KU3HEIESITEIIbHOCTH OJJTHOKIECTOYHBIX OPTraHNU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OTHOKIECTOUYHBIC BOJOPOCIH, JAPYTUE
npotucthl. KoloHMaNbHBIE OPTaHU3MBI.



B3auMocCBsI3p YacTel MHOIOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U
cucTeMbl opraHoB. Opranusm Kak eInHoe 1enoe. ['omeocras.

Tkanu pacteHuid. TUIIBI pACTUTENBHBIX TKAHEW: 00Opa3oBaTeIbHAas, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOeHUus, (YHKIUN U
PacCIIOIOKEHUS TKAHEN B OpraHax pacTEHUU.

TkaHu XKMBOTHBIX M 4YelOBEKA. THWIIBI KMBOTHBIX TKAHEU: JIMTEIHAIbHAS,
COCMHHUTENbHAS, MbIlIeyHas, HepBHasA. OCOOEHHOCTH CTpoeHUs, (YHKIUH u
PacCIIOJIOKEHUS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpAaTUBHBIE OpraHbl pacTteHud. Opransl u
CUCTEMBI OPTraHOB JXUBOTHBIX U YesI0BeKa. DyHKIIUU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttema opranu3moB. Kapkac pacrtenuit. CkeleTsl OJHOKIIETOYHBIX H
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy>XHbII 1 BHYTpeHHMM cKeneT. CTPOCHHUE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokenue  opraHusMoB.  [IBWJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BH)KEHHE MHOTOKIIETOYHBIX PACTEHUM:
TPONMU3MBl M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX H YEJIOBEKA!
MblleyHas cucreMa. Pedaekc. CkeneTHble MBIIILBI U MX padoTa.

[Inranue opraun3mos. Iloromenue Boabl, yIIIeKUCIOro ra3a i MUHEPaJIbHBIX
BeIlECTB ~ pacTeHusAMHU.  Iluranume  XKuBOTHBIX.  BHyTpumosnocrHoe
BHYTPUKIIETOYHOE NuUIeBapeHHE. [IuTaHme NO3BOHOYHBIX XUBOTHBIX. OTAENBI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurensHble xenespl. [IumeBapurenbHast
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. Jlpixanue pactenuid. [[pixanue wuBoTHBIX. Juddys3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxaTeabHas IOBEPXHOCTD.
KabepHoe u néroyHoe apixaHue. J{pIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOCHUS JIEFKUX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenbHas cucTeMa 4YelaoBeKa. MexaHuW3M BEHTWIALMU JIETKUX y NOTUL U
MIIeKONUTaroIMX. Perymsuus npixanus. J{pixaTenbHble 00bEMBI.

TpaHCrOpT BEWIECTB Y OPraHM3MOB. TpPAHCIOPTHBIE CUCTEMBI PACTECHUU.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucremMa MW €€ OpraHbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHus. OBOIIOLHOHHBIC
YCIIOKHEHHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplila v €€ peryJisiius.

Brinenenue y oprauu3mos. Beiienenue y pacteHuid. Bolienenue y )k uBOTHBIX.
CokpatutenbHble Bakyonu. Opranbel BelaeneHus. @wibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHM3Mbl pabOThl OpraHOB BblAeNeHUsA. CBA3b
IIOJIOCTH Tela ¢ KPOBEHOCHOM W BBIACIUTEIBHOW CUCTEMaMM. Bblaenenue y



MO3BOHOYHBIX XUBOTHBIX U udenoBeka. [louku. Ctpoenue u (HyHKIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OaKTepuil M UCTHI MPOCTENIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTenuil. KyTukyna.
CpencrBa NaCCUBHOW U XUMHYECKOM 3aIIATHI. OUTOHIUBI.

3amyra y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hed. IMMmyHHas cucrema udenoBeka. Kierounslii u
I'YMOpaJbHBIH UMMYHUTET. BpoXn€HHBIH W TpHOOPETEHHBIN CrenUPpUISCKUA
UMMYHHTET. Teopusi KIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpnux, ®. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OpraHu3MOB. PoJib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00J1€BaHUM.

Paznpaxxumocte W perymsimus 'y  OpraHusMoB. PasgpaxumocTts y
OJTHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3npakuMocTh U pEryJisaius y paCTeHHIA.
PocroBble BelllecTBa U X 3HAYEHUE.

HepBHas cuctemMa u peQuieKTOopHas pEryssiius y XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBL. DBOIIOLIHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIEdbl TOJIOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pedrexc u
pednexropHas ayra. bezycioBHble U yCIOBHBIE pe(hIEKCHI.

['yMopasibHass peryisiuus U SHAOKPUHHAs CUCTEMA >XKMBOTHBIX M YEJIOBEKA.
JKenes3pl SHAOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[eficTBUE TOPMOHOB. B3auMOCBsI3b
HEPBHOU U SHIOKPUHHOU cucTeM. [ unoranamo-runoduszapHas cucrema.

JdemoHncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunbsl u cxembl: «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bojopocim», «bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pPACTECHUN»,
«CucrtemMbl  OpPraHoOB IO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE cTeOIIs»,
«CTpoeHne JHCTOBOM IUIACTUHKNY, «TKaHU >KUBOTHBIX», «CKENeT 4YeloBeKay,
«IInmeBapurenbHass cucreMa», «KpoBeHOCHass cucreMa», «/lpIxarenpHas

CHUCTEMAaY, «HepBHast  cucremay, «Koxay, «MplIlieyHass ~ cUCTEMay,
«BblgenurenbHas cUCTEMa», «JHIOKPUHHAS cucTeMmay, «CTpO€HUE MBI,
«Ammynuter»,  «KumeunonomoctHele», «(CxemMa  NUTaHUS  PACTCHUI»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOECHHE THUAPBI»,
«CtpoeHue minaHapun», «BHyTpeHHee CTpOeHHE HO0XKIEBOTO uepBs», «HepBHas
cuctema poiO», «HepBHas cucrema gjarymkw», «HepBHas — cucrema
npecmbikatomuxcsi», «HepBuas  cucrema  nTury, «HepBHas — cuctema
MJIEKOTTUTAoOuX», «HepBHas cuctema dyenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenaparhl OJHOKIETOYHBIX
OpraHU3MOB, MHKpOIpenapaTbl TKaHEW, PAKOBUHBI MOJUTIOCKOB, KOJUIEKLIUU



HACEKOMBIX, UTJIOKOXKHUX, JKMBBIC DK3EMIUISIPhl KOMHATHBIX pPAaCcTEHUM, repOoapuu
pacTeHMl pa3HBIX OTIEJOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MIO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyAOBaHUE AJIs1 JEMOHCTPALIMY MOYBEHHOTO W BO3AYUIHOTO MUTAHUSI PACTCHUIA,
pacuieruieHus Kpaxmalia U OeKoB MoJ1 eHCTBUEM (PEepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHHM, MOJIENIM TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEeW pacTEHUI.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIKOYash BErE€TaTUBHOE) U
noysioBoe. Buasl  Gecroysioro  pa3MHOXKEHHUS:  MOYKOBAaHUE,  CIHOPYJIALMS,
dbparmeHTanus, KJIOHHPOBaHUE.

[TonoBoe paszmuHoxeHue. llonoBeie kneTku, wim ramersl. Menos. Craaumn
Mmeno3a. [loBenenne xpomocoM B Meiose. KpoccuHrosep. brnonornyeckuii CMbICH
M€i03a W TOJOBOrO mporecca. Melo3 M ero MeCTO B KMU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazputue. ['aMmeTorenes y »kuBOTHbBIX. 11010BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJIOBBIX KIeTOK. CriepmaroreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmofoTBOpEHHE U SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBrayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
O pa3BUTUU OPraHU3MOB. Mopgocenes — 00Ha u3 2nagHbvix npooaem dSMOPUOTIOUM.
Konyenyuss mopgocenos u moodenu mopghoceneza. Cramuu >MOpHOTEeHEe3a
KUBOTHBIX (Ha mnpumepe Jjarymku). Jpobnenume. Tumsl  apoOienws.
Jemepmunuposannoe u HedepMmuHuposamnHoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONMIUX. 3apOBIIICBbIE JUCTKU
(racTpynsinus). 3aKiaaKa OpraHoOB M TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTel pa3BUBAIOIIErocs 3apojpiiia (dMOpUOHANbHAS WHIYKIIHUSA).
3akiagka IUIaHAa CTPOEHMSI KMBOTHOTO Kak  pe3yJbTaT HEePAPXUUYECKUX
B3aMMOJICUCTBHI TEHOB. BiusHue Ha 3MOpHOHANTBHOE pA3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIIEH Cpe/Ibl.

Poct u pasButhe XuBOTHBIX. [locTamOpuonanbHbii nepuon. Ilpsmoe u
HenpsMoe pasButue. Pa3zButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHONOrHMYecKoe 3HAYeHUE MPSIMOTr0 U HEMPSIMOIo
pa3BUTHUA, UX PacHpOCTpaHEHHE B Mpupojie. Tumbl pocTta KUBOTHBIX. DaKTOPHI
pEryJsiiuy pocTa >KUBOTHBIX U YenoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa yenoeka. CTapeHHUe U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHuil. O6pa3zoBaHue crop B mpoliecce Meitosa. ['ameTorenes
y pacteHuil. OnI0I0TBOPEHNE U PAa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOitHOE
OIIOJIOTBOPEHUE Y IBETKOBBIX pacTeHuidl. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIMA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamwmn, X. [IIneman.

Tabmuupbl u cxembl: «BereratuBHoe pasmHOkeHHe», «Turbl Oecrnonoro
pasMHOXEHUsD», «Pa3MHOXEHUE XJIaMHUIOMOHAAbDy, «Pa3MHOXEHWE 3BIIICHBDY,
«Pa3sMHO)eHue ruapsy, «Menosy, «XpoMocoMmsdy, «l'amerorenesy», «CtpoeHue
AWIEKIETKH U crnepmaTo3ouaay, «OCHOBHBIE CTaIuHU OHTOTeHe3a», «lIpsmoe u
HEMpsIMOE pa3BuUTHUE», «Pa3BuThe Maiickoro xyka», «Pa3zButue capaHum»,
«Pa3zButne narymkw», «/{BOMHOE OIIONOTBOPEHHE Yy LBETKOBBIX PACTCHUIN»,
«CTpoeHne ceMsH OAHOAOJIbHBIX M JABYAOJIBHBIX PACTCHUN», « KU3HEHHBIA UK
MOPCKOM KamyCThl», «  KU3HEHHBIA LUK MXa», <« KU3HEHHBIN UK NATOPOTHUKAY,
«/KM3HEHHBIN [UKIT COCHBIY.

O6opyioBaHue: CBETOBOW MHKPOCKOIN, MHKpOIpEnapaTshl SMUIEKICTOK U
CIIEpMATO30M1/JI0B, MOJIEJb «L MK pa3BUTHSA JIATYIIKWA.

JlaGoparopHas padora «/3ydeHrue CTPOCHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckass padora «BbisBIECHUE MPU3HAKOB CXOJCTBA 3apOAbILIEH
IT03BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKEHHS BBICIINX
pacTeHU».

Tema 11. I'eHeTuka — HayKa O HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U Pa3BUTHsI T€HETUKU Kak Hayku. PadoTel I'. Menaens,
I'. e ®pusa, T. Moprana. Poib 0T€4eCTBEHHBIX YUYEHBIX B PAa3BUTUU T'€HETUKMU.
Pabots! H. K. Konsioa, H. 1. Basunoga, A. H. benoszepckoro, I'. JI. Kapneuenko,
10. A. ®uwmmnuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHE MOHATHSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIC MNPU3HAKH, JTOMWHAHTHBII U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAs JIMHUS, THOPUJIbI, TEHOTHII, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTUYECKUMA,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu



[Toptpersr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKNY», «CXeMbl CKPEIIUBAHUS.

Jlabopatopnas paGora «/lpozoduna Kak OOBEKT TI'€HETUYECKUX
WCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eMHO00pa3usi ruOpUI0B MepBoro nokosaeHus. [Ipasuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAacCIICIUICHHs] TNMPU3HAKOB. LIUTOIOrHMYEeCKHEe OCHOBBI
MOHOTHOPHUJIHOTO CKpelIMBaHusl. [ umoTe3a YuCTOTHl ramMer.

AHanuzupyroniee ckpemuBanue. [IpomexyTouHbIN XapakTep HacjieI0BaHUs.
Pacuienienrie npru3HAKOB MIPU HEMIOJIHOM JTOMHUHUPOBAHUMU.

JurubpuaHoe ckpemuBanue. TpeTuil 3akoH MeHiensi — 3aKOH He3aBUCUMOTO
HaclleJOBaHUsI MPU3HAKOB. [{UToNIOrMYecKre OCHOBBI AUTUOPUHOTO CKPEIIUBAHMUS.

CuemnnieHHoe HaclieqoBanue npusHakoB. Padotrsl T. Moprana. CuemnieHHoOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nonga. XpoMOCOMHBIA MEXaHU3M OMpPEENICHHs MoJla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMeTHbI moil. ['eHerndeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HaclienoBanrue npu3HaKkoB, CLETJIEHHBIX C MTOJIOM.

['eHoTum Kak uenoctHas cucrema. [limerorponus — MHOXKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelcTBUE HEAUICIbHBIX TE€HOB.
Kommiiementaprnocts. Onucrtas. [lonumepust.

['eHeTHYECKHIT KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX 1 YEJIOBEK A, 4 TAKIKE
(U3MOIOTHYECKUX  MPOLIECCOB, TOBEACHUSI W  KOTHUTUBHBIX  (DYHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpOOMOM». ['eHEeTHYecKHue acheKThl KOHTPOJS U
W3MEHEHHUsI HaCJIeICTBEHHON HH(POpMAIIHU B MTOKOJEHHUSIX KJIETOK U OPTaHU3MOB.

JdemMoncTpanuu

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

Tabmuubr u cxemsl: «llepBoiif 1 BTOpo 3akoHBI MeHnensn», « TpeTuil 3akoH
Mennens», «AHanu3upyroliee cKpeluBaHue», «HemnonHoe TOMHUHUpPOBaHUEY,
«ClermieHHOe HacjeoBaHWe NPU3HAKOB Y JApo3oduibl»y, «['eHeTuka Tmomnay,
«Kapuotun denoBeka», «Kapuotun apozoduisy, «KapuoTum nOTHIBD,
«MHOXeCTBEHHbBIN ajienu3M», «B3aumMo1eicTBUE T€HOBY.

O6opynoBanue: MOAENb JJis JIEMOHCTpAIlMM 3aKOHOB €IWHOO0Opa3us
rHOpUIOB TIEPBOTO TIOKOJIGHWS W PACHICIUICHUS TPHU3HAKOB, MOJENb IS
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHMS MMPU3HAKOB, MOAEHbL s



JEMOHCTPALMM CLEIUICHHOTO HACIEIOBAaHMs IPU3HAKOB, CBETOBOW MHUKPOCKOII,
MuKpornpenapar: «/Ipozodpunay.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTHOPUAHOTO
CKpEIIUBAHUS Y IPO30(PUITBD.

IIpakTnueckas  paGora  «M3ydeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKPELIMBAHUSA Y TPO30(PHUIBD».

Tema 13. 3aKk0HOMEPHOCTH M3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GOpPMHUPOBAHUU (PEHOTHIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbBIEC MPU3HAKHU. Bubl
M3MEHYMBOCTH: HEHACJIEICTBEHHAsI U HACJIEACTBEHHAS.

MoaudukanronHas HW3MEH4YMBOCTb. Ponb cpeasl B (hOpMUPOBAHHUH
MOAM(PUKALUOHHON M3MeHunBocTU. Hopma peakumu npusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBasi (B. Moranmncen). CBoiicTBa MOAM(PUKAIIMOHHOM
U3MEHYUBOCTHU.

['eHOTHMIIMUECKAsT N3MEHYNBOCTh. CBOMCTBA T€HOTUIIMYECKOW U3MEHYUBOCTH.
Buibl reHOTUIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASA, MyTallMOHHASL.

KoMmOuHaTuBHAasT M3MEHYMBOCTh. Melo3 M MOJOBOM MpoliecC — OCHOBA
KOMOMHATUBHON U3MEHUMBOCTU. POJIb KOMOMHATHBHOW M3MEHUYUBOCTU B CO3/IaHUU
TeHETUYECKOr0 pa3HO00pa3us B Mpeenax OJHOTO BU/IA.

MyTtanmoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  MHAYLUUPOBAHHbIE MyTallMU. SaepHblE W
HuToIIa3MaTuyeckue myranuu. CoMaTH4eCcKHe M MOJIOBble MyTauuu. [IpuduHsb
BO3HUKHOBEHMs MyTauui. MyTareHsl W UX BIHMSHUE Ha OpPTaHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTHYECKHX PSIOB B
HaciencTBeHHoW u3MeHuuBocTd (H.M. BaBunos). BHesigepHas M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

OnueceHemuxa U SNUSEHOMUKA, pPONb  INUSEHEMUYeCKUX (Gakxmopos &
HACNe008anUY U USMEHYUBOCTNU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoncTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmuet u  cxeMbl: «Buasl  u3MmeHunBoCcTHY», «MonudukarmonHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnyeckue 3a00IeBaHUS YeIOBEKa», « Buabl MmyTammiiy.

OOopyioBaHUE: KUBbIE U TepOapHbIE SK3EMIUIIPbl KOMHATHBIX PACTEHUM,
pucyHku (dpoTtorpadum) )KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUHUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW U3MeH4YMBOCTU. [locTpoeHue BapualMOHHOTO psAja U
BAPUALIMOHHON KPUBOW».



IIpakTuueckass padora «Mytanuu y 1apo3oduiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIECIOBaHHS TE€HOMaA
yenoBeka.  MeToabpl  HM3yd4eHUsT T€HETHMKH  YEJIOBEKa:  TEeHEAJOTMYECKHIA,
OJIM3HEIOBEIH, LIMTOr€HETUYECKU, MOMYJISILIMOHHO -CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T[[P-ananu3a. HacnencTBenHblie 3a00eBanus yenoBeka. ['eHHble 1 XpOMOCOMHbBIE
Oone3HH 4YenoBeka. bolle3HM C HACIEACTBEHHOM MpeapacnoyioKeHHOCTHIO.
3HaYCHUE MEAULMHCKOW T€HETUKU B MPEIOTBPALICHUHN U JICUCHUU T'€HETUUYECKUX
3a007eBaHUI 4YeoBeka. MeauKo-reHeTuueckoe KOHCYNbTHpoBaHue. CTBOJIOBbBIE
KJIETKU. [IOHSTHE «TEHETUYECKOTO rpy3a». DTUYECKHE aCIEKThl UCCIECIOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckre (akTOpbl TMOBBIIMIEHHOW YYBCTBUTEIBLHOCTH 4YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXkarolieil cpenbl. ['eHeTnueckas
MPEIPACIIONIOKEHHOCTh YEJI0BEKA K NaTOJIOTHSIM.

JdemoHncTpanuu

Tabmuubr u cxembl: «Kapuotun udenoBeka», «MeToabl W3yYEHUs TEHETHUKU
yesoBekay, «I'eHeTnYeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CoCTaBIIEHHE U AaHAIU3 POJTOCIOBHON.

Tema 15. Cenexuusi OpraHu3sMoOB

JomecTukanus u cesieKuus. 3apoxKACHUE CENEKINU U JOMECTUKALIMU. Y YEeHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKACHUS W MHOTO00Opa3usi KyJIbTYpPHBIX
pacteHuii. Poib cenexunu B CO31aHUU COPTOB PACTEHUM U ITOPOJ :KUBOTHBIX. COpT,
opoja, mrTaMm. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHON M3MEHUYMBOCTH
H. 1. BaBumnoga, ero 3HaueHue Jjisl CEJICKIIMOHHON pabOTHI.

MeTtoapl cenekuMOHHOM paboThl. WcKyccTBEeHHBIH OTOOp: MaccoOBBI U
VHIUBUYaJIbHbBIN. OTarnel KOMOWHAIMOHHON CCJICKIIMH. HcnwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTUIY C TOMOIIBIO OIIEHKU
(dbeHoTuna NOTOMCTBA U 0OTOOP IO TeHOTUNY ¢ oMol aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PannanvoHHbli 1 XMMUYECKUN MYyTAareHe3 Kak MCTOYHMK MyTallul y KyJbTYPHBIX
dbopm opranu3zmMoB. Hcmonb30BaHWE TE€HOMHOI'O PEJAKTUPOBAHUS U METOJIOB
pexomOuHanTHbIX JIHK 1151 mosmydeHus ucxoaHoro Marepurana Jjisi CeJleKIUU.

[Tonyuenue MTOJIUILIIOUIOB. BryrtpuBnnoBas rUOpUIN3aIINS.
brmuskopoAcTBEeHHOE — CKpemuBaHWe, WM WHOpumuHT.  HepomctBenHoe
CKpelMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mpuuuHbl. Mcmonb3oBaHue
rerepo3uca B ceiekuud. OtmanéHHas rulOpuausaius. [Ipeomonenue Oecruionus



MEXBHUJIOBBIX THOPUIOB. JIOCTHIKEHUS CEJICKITUN PACTCHHI U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue 1 U3y4eHHE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JUKHUX pOJUYEH JJIsl CO3JJaHUsl HOBBIX COPTOB U THOPUJIOB CEITBLCKOX035MCTBEHHbIX
KYJIbTYp. H3yuenue, coxpanenue u YnpagieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHLIX U  NPOMBICAOBLIX  HCUBOMHBIX 6 YENAX VIYYUleHUs.
Cyuecmeyowmux u co30aHusi HO8bIX NOpPOO, JTUHUU U KPOCCO8, 8 MOM YUucie C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HaAYUHbIX UCCIe008AHUL, NepedosblX uoeu u
NepCneKmuBHbIX MEexXHON02UM.

JdeMoHcTpanuu

[Toptpers: H. 1. Basunos, U. B. Muuypun, I'. /I. Kapneuenxo, II. II
Jlyxpsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOKIACHUS U MHOTO00Opa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKUX PSIOB B HACJIEACTBEHHON W3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «Otaanénnas rudopuauzamnusy», «MyrareHesy.

JlabopaTopHast padora «/3yyeHnue cOpTOB KyJIBTYPHBIX PACTEHUM U IOPOJ
JIOMAIIHUX )KUBOTHBIX ).

JlaGoparopHas padora «3ydueHue METOIOB CEJIEKIIMN PACTCHUI.

IIpakTnueckas padora «IIpuBUBKa pacTeHHIN.

IKeKkypeusi «OCHOBHBIE METOABI M JIOCTHXKEHHUS CEICKUHUH PACTCHUN W
YKUBOTHBIX (Ha CEIIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO35SUCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAsA OMOJIOTHSA

OOBEKTHI, HCMHOJIb3yeMble B OUOTEXHOJOTHHM, — KJIETOYHBbIE M TKAHEBbHIC
KYJBTYPHI, MHKPOOPTaHU3MBI, nux XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJICOOMEUeHNe, TOJIYYCHHE KHUCIOMOJOYHBIX  IMPOJYKTOB,
BUHOjIeMe. Mukpobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHUYECKHIX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTMA U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LIEJIbIO MTOJYYEHUS] OPraHU3MOB U UX KOMITIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETHYECKHUE MY TH.

Knerounass unxeHepus. MeToabl KyJabTypbl KJIETOK U TKAaHEH PAaCTECHUU U
KUBOTHBIX. Kpuobanku. Comarnueckas THOpUaM3alds W COMATUYECKHUI
smOpuorene3. lcnosb3oBaHue TrarjouAOB B CeJEeKIUU pacteHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnoav3o06anue MoHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIHs
ANLEKJIETOK U KIOHUPOBAHUE JKMUBOTHBIX. METOJ TpaHCIUIAHTALMU SJIEP KIIETOK.



Texnonocuu 0300po6nenus, KyIbmueupo8anus u MUKPOKIOHATbHO20 PA3MHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TE€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA U
koHcTpyupoBanue pekomounantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxKeHus 1 MEePCIEKTUBBI XPOMOCOMHOW M TEHHON HHKEHEPHUH. DKOJIOTHYECKHE
Y 3TUYECKHUE MPOOJIEMbl TEHHOW UHKEHEPHH.

Meauuunckue ouotexnonoruu. [loctrenomuas mudposas meaununa. [TLP-
JTUArHoCcTUKa. MeTa0oJIOMHBIM aHallu3, TEHOIEHTPUYECKUM aHallu3 MpoTeoMa
YeJOBEKA I OLICHKH COCTOSIHMSL €ro 3J0pOBbiA. VCnonb30BaHHE CTBOJOBBIX
kieTtok. TapretHas Tepanus paka. 3D-OumoumkeHepuss s pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOIMH, CO3/IaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJOTHI TpEXMEPHOro OMOMPUHTHHTA M cKaddoaauHra
JUISL PEIICHUS 3a/1a4 [IePCOHATU3UPOBAHHON MEAUIUHBI.

CozniaHne BEKTOPHBIX BaKIMH C LEJIbI0 OOecreyeHuss KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkamnx BUPYCOB, BBI3BIBAIOIIKUX OCOOO ONAcHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabmunp! u cxemsl: «Vcnonb3oBaHHE MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
IPOU3BOCTBEY, «KieTouHast MHKEeHEepUs», «[ eHHast HHXKEHEpUs».

JlabGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHUN.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCITBIX TPOTYKTOBY.

Ikckypeusi  «buorexHonoruss — BaKHEHIIas TMPOWU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOUUOHHBLIX MNPEICTABJICHUI B
OuoJioruu

OpomonmonHass teopust Y. JlapBuna. Ilpennochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas faearenbHocTh Y. JlapBuHa.

JIBrokytye cuiibl 3BoJIOIMK BUAOB 10 Y. JlapBuHy (BhICOKasi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI  OpPraHM3MOB, HACJEJICTBEHHAas HW3MEHYUMBOCThb, Oopnhba 3a
CYIIIECTBOBAHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmiienue cunrerndeckod teopun sBomtonuu (CTDI). Heirpanshas
teopust dBomtoiuu. CoBpeMeHHass JBOJIIOIMOHHAS ~ OWOJIOTHS.  3HA4YCHHE
HBOJIIOIMOHHON TEOPUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoncTpanuu



[Toptpetsi: Apuctotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosobe, Y. lapsun, C. C. UerBepukos, U. W. IlImansraysen, x. Xonaeitn, /1. K.
benses.

Tabnuub! u cxemsl: «Cuctema xxuBoii mpupoasl (1o K. Jlunuero)», «JlectHuna
XUBbIX cymiecTB (1o Jlamapky)», «Mexanusam GopMHUpPOBaHUS TPUCTIOCOOJICHUN Y
pacTeHuil ¥ )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
HapBuna», «Haxonku Y. JlapBunay, «®PopMbl OOpbOBI 3a CYIIIECTBOBAHUEY,
«IToponbl romy6ei», «MHorooOpasue KylbTypHBIX (opMm KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BUIOB (1o Y. [apBuny)»,
«CxeMa COOTHOLICHHS JBWXKYIIUX CHUJI 3BOJIOIUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKON TEOPUH 3BOJIOLIUI.

Tema 2. MUKpPOIBOJIIOLUA U €€ Pe3yJbTAThI

[Tonmynsinus Kak 3J€MEHTapHas €AUHULA 3BOMOIUU. COBPEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi M CTPYKTYphl THomyisiuuid. lV3meHeHue
reHooHJa TOMYJSIUMU KaK 3JIEMEHTApHOE SBOJIOLIMOHHOE SIBJIIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaiinGepra.

DneMeHTapHble (aKTOpbl (ABUXKYIHUE CHIIbI) 3BOJIOUMUA. MyTallMOHHBIN
npouecc. KomOuHaTHMBHAs W3MEHUYMBOCTH. [lpeiid TeHOB — ciydaiiHbie
HEHanpaBJCHHbIC U3MEHEHHSI YaCTOT ajuieNiel B momyssusax. (et ocHoBaTesl.
Ippexm bymouinounozo eopaviwika. CHUdCEHUE 2eHemUYecK020 PAa3HO0OPA3sUsl:
npuyunsl u creocmsus. llpossnenue s¢pgpexma opetigha 2enos 6 6oILUIUX U MATBIX

NONYNAYUAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onooruueckas (pernpoyKTUBHas).
EctecTBeHHbIil 0TOOp — HampaBigomuii Qakrtop sBomonUUd. DopMeI

€CTECTBEHHOT0  OTOOpa:  ABMXKYIIMM, CTAaOMIM3UPYIOIIUNA,  pa3pbIBAIOLIMIA
(nm3pynTtuBHbIi). TlomoBoit or6op. Bo3HMKHOBEHHE M 3BOJIOLHS COLMAIBLHOTO
MOBEJICHUS )KMBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHU3MOB  KaK  pe3yslbTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBEHUE MpUCIOCOOIEHUN y Opranu3MoB. ApoMopGd03bl U UINO0AAANTALIMH.
[Tpumepsl nprcnocobeHnid y OpraHu3MoB: MOPGOIOrHYecKue, (PU3noI0rniuecKue,
Onoxumuyeckue, TnoBeaeHUecKrue. OTHOCUTEIBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpPO3BOJIIOIMHU. M3omsauus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BHJ1000pa30BaHMUS: aJI0NaTpUYECKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (SKOJOrMYECKOe),  «MTHOBEHHOE»  (TOJUILIONAU3AIIMS,
ruOpuanzanus). JauTeasHOCTh SBOIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pounb sBONMIOIIMOHHO# OMOJIOTHY B pa3paboTKe HAYYHBIX METO/I0B COXPAHEHUS
OounopasHooOpasusa. MHKPOIBOIIONKA W KOIBOJIONUS Mapa3uTOB M HX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. UerBepukos, J. Maiip.

Tabmumsl 1 cxembl: «MyTalOHHAs HM3MEHUYMBOCTHY, «llomynsaunonHas
CTPYKTypa Buaa», «Cxema MposiBieHHs 3aKkoHa Xapau—BaitnOepray, «/IBmxkyiue
CWJIBl HBOJIIOIIUUY, «IKOJOTHYECKasT M3OJSIUS MOMYJISIUA CEBAHCKON (operny,
«I"eorpaduyeckas N30SI TUCTBEHHULIBI CHOMPCKON U TUCTBEHHUIIBI 1Ay PCKOIY,
«ITonynsLMOHHBIE BOJHBI YHCIEHHOCTH XHUIIHHUKOB U XKEpPTB», «Cxema AeicTBus
€CTECTBEHHOT0 0TOOpa», «@opMbl O0PHOBI 3a CylIeCTBOBaHKEY, « HAYCTpHanbHbIN
MenaHu3zM», <«OKuBble — Hckomaembie»,  «lIOKpOBHUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «IIpemynpexnaromas OKpacka 3>KHUBOTHBIX», «DHU3MOIOTHYECKHE
apantauun», <«lIpHUcnOCOONIEHHOCT, OpPraHU3MOB M €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buaa», «Buapl-nBoHUKNY, « CTpyKTypa BUAa B pupojie», «Crnocoosl
BU1000pa3oBanus», «l'eorpaduueckoe BU1000pa3oBaHue TPEX BUAOB JIAH IBIIIEH,
«IKONOrHYecKoe BUI000pa30BaHUE BHJIOB CUHUID, «[lodauIuionasl pacTteHuin»,
«KamycTHO-peieuHbIil THOPHUIY.

O6opynoBaHue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesa MTUILl U
3BEpel ¢ mpuMepaMu pa3InyHbIX MPUCTIOCOOICHUH, YyUesa NTUIl U 3BEPeil pa3HbIX
BHJIOB, TepOapuu pacTeHHUM ONM3KUX BHJIOB, OOpPA30BaBIIMXCS pa3IMYHBIMU
CHOCOOAMHU.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUIa».

JlabopaTopHasi pabota «IIpucnoco0ieHrs OpraHu3MOB U UX OTHOCUTEIbHAS
1e71eC000pa3ZHOCThY.

Jlabopatopnas paGora «CpaBHeHHE BHJIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U €€ pe3yabTaThl

Metonbl  M3yueHUs  MakpolBoJioLMH. llaneoHTonorMuyeckue  MeToibl
uzydeHus: osBosouuu. Ilepexognsie (opmMbl U puoreHeTHYECKHE  PSAIbI
OpraHU3MOB.

buoreorpapuueckue meTonasl u3ydeHus sBoiouud. CpaBHeHue (Giopsl u
(dbayHbl MaTepUKOB M OCTpoOBOB. buoreorpaduueckue obmactu 3emuu. Bumasbi-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOIOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHUECKUEe METO/bl H3yYeHUS
IBONIIOLMHU. ['€HeTHUecKrMe MeXaHU3Mbl SBOJIIOLMU OHTOTE€HE3a W IOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTWYHBIE  OpPraHbI.
PynumenTtapuble  opraHbl M araBuU3MbL.  MOJIEKYJISIpHO-T€HETUYECKHE,



OMOXMMHUYECKHE U MATEMATUYECKHE METOAbI U3YUYECHHMS 3BOJOLMH. ['OMOIOrnyHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHSI (PHIIOTEHETHUECKHX IEPEBHEB.

XPpOMOCOMHBIE MYTallX U YBOJIFOLUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBwWIa) BOJOUUH. [Ipunyun cmenvl QyHKYuUl.
HeobOpatumocTs 3BotonMu. AmantuBHas paguaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIFOLUU.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, 3. I 'eKKeb.

Tabnuupbl 1 cxembl: «DumoreHeTHUECKU pAll JAOWAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepb»,  «Crerouedansy,  «PuHuoputh»y,  «CeMeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emim», «Jpelid KOHTUHEHTOBY,
«PenukTe», «HauampHbple cTaguu SMOPUOHAIBHOTO PAa3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTUYHBIE OpraHb», «PyIuMeHTb,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IIKUMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOLIAN.

O6opynoBaHue: KOJUICKIIMHM, TepOapuu, MYJSDKHM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pasBuTHE )KU3HHA HA 3eMie

HayuHble rumore3bl NPOUCXOXKACHUS >KU3HU Ha 3emie. AOuoreHes u
naHcrepmusi. JloHaydHble NpeCTaBIEHUS O 3apOXKACHUMN KU3HU (KPEALMOHU3M).
['nnore3a NOCTOSSHHOTO CaMO3apOKIACHUS KU3HH U €€ ONPOBEPKEHNUE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoxnenne »Ku3Hu U acTpOOHUOIIOTHSI.

OcHOBHbIE dTanbl HEOPraHUYECKOU SBOJIIOLUU. [LmanerapHas
(reosoruyeckas) DJBOJIONHUSA. XUMHYECKas OBOJIONMSA. AOHOTeHHBINM CHHTE3
OpraHMYecKux BeniecTB W3 Heopranmyeckux. Ombir C. Mwmmepa u I'. HOpm.
O6pazoBanue noaumMepoB u3 MonomepoB. Koanepsarnas runoreza A. . Onapuna,
runote3a mnepBuuHoro OyiboHa JIx. Xomneiina, reHermdeckas rumote3a [
Ménnepa. PubGoszumbr (T. Yek) u runoresa «mupa PHK» V. T'mnGepra.
dopMupoBaHue MEMOpPaH U BOSHUKHOBEHUE POTOKIIETKH.

Hcropus 3emun u MmeTobl €€ nu3yueHus. FickonaeMple OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meronpl. OTHOCHUTENbHAS U a0COJIIOTHAs T'€OXPOHOJIOTHSL.
["'eoxpoHosIOrYecKas IKaa: 30Hbl, 3pbl, HIEPHOBI, STOXH.

HavanpHbie 3Tanbl OpPraHUYECKOM HJBOMOUMHU. lloABIEHME W HBOJIIOLMSA
NEPBBIX KIETOK. DBOMIONUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKH KaK aHAJIOT MEPBhIX HA 3eMiie COOOIIECTB.
CrpomaronuTtsl. [TpokapHOTEI H 3yKapHOTHI.



[Ipoucxoxienre 3ykapuoT (CUMOUOreHe3). DBOITIOIUOHHOE MPOUCXO0XKICHHE
BUPYCOB. [IponCXOxk/I€eHME MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHUE
OCHOBHBIX I'pYyII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ASTamnbl ABOJIONMK BBICHIMX pacTeHuil. OcHOBHBIE apomMop(do3bl
pactenui. Bpixoxm pacrenuidi Ha cymy. llosBiieHME CHOPOBBIX PACTEHUU U
3aBoeBaHre uMHU cymd. CemeHHble pacTeHus. [IpoucxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Talbl 3BOJIOUUUA KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
XKUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbie )KUBOTHBIE. JKH3Hb B BOJIe. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit u pentwinid. IIpoucxoxkaeHue MICKOMUTAIONIUX U
ntul. [Ipunnun kimodeBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIU.

PazButne xu3HM Ha 3emie MO 3paM M NEPUOJAM: apXeil, MpoTepo30M,
najaeo30M, Me3030i, kaitHo30i. O01Ias xapakTepUCTUKa KJIIMMaTa U reé0J0TnYeCKUX
npoueccoB. [losiBieHne U paclBET XapaKTEPHbIX OPraHU3MOB. YTiaeoOpa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — SKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHN KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: OrnopazHooOpasus Ha 3emiie.

CoBpeMeHHasi cuctemMa opraHudeckoro mupa. ITpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbBIE CHCTEMATUYECKHUE TPy OPraHU3MOB.

JdemoHcTpanuu

[Toptpersl: ®@. Pean, JI. Cnannanuaunu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmuiet u cxeMbl: «Cxema onbita @. Peany, «Cxema omnbita JI. [lacTepa no
M3YUYEHHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Musepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  HSBONIONUNY»,  «I'€OXpOHOJOTHYECKAas  IIIKajay,
«HauvayipbHbIE 3Tanbl OPraHUYECKON IBONIOIUNY, «CxeMa 00pa3oBaHUs DYKapHOT
nyTéM cumOuoreHneza», «Cucrema >XUBOU Tpuponb», «CTpOCHHE BUpYCay,
«Apomopdossl  pacteHuity, «PuHHOPUTHY), «OAHOKIETOYHBIE BOJOPOCIN,
«MHOTrOKJIEeTOUHbIE BOAOpocny, «Mxu», «llanmopoTtHukn», «l 0JI0CEMEHHBIE
pacteHus», «Opranbl [IBETKOBBIX pacTeHUI», «CXxema pa3BUTHS KUBOTHOTO MUPaAY,
«Apomop(o3sl KUBOTHBIX», «IIpocreiimuey», «Kumeunononoctusie», «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOJHBIEY, «lIpecMbikarommecsy,
«lItnupyy, «MitekonuTtaromuey, «Pa3Butue )xu3HU B apxeuckou spe», «Pa3Burue
)KU3HU B TMPOTEPO3OUCKOU 3pey», «Pa3BuTHe KXHW3HM B MAIECO30MCKOM 3pe»,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWTHO30MCKOM 3peEy,
«CoBpeMeHHas cUCTeEMa OPraHUYECKOTO MUPay.



O6opynoBanue: repbapuy pPACTCHHM pPa3TUYHBIX OTJEIOB, KOJUICKITUU
HAaCEKOMBIX, BIIQXKHBIE MpernapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUH
UTJIOKOKHX, CKEJIEThl IO3BOHOYHBIX )KUBOTHBIX, UyUesia NTUIl U 3Bepeid, KOJUICKIIUH
OKaMEHEJIOCTEW, TMOJE3HBIX HCKOMAEMbIX, MYJSKHM OpPraHWYECKHUX OCTAaTKOB
OpraHU3MOB.

BupryanbHnas jadopaTopHast padbora «MoaenupoBanue onsiToB Muinepa—
FOpu no n3ydyeHnro abMOreHHOr0 CHHTE3a OPraHNYECKUX COEMHEHUI B IEPBUYHOM
atMocdeper.

JlabopaTtopnass padora «/3yueHue M omnHMcaHuWE HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne OCOOEHHOCTEM CTPOEHMSI pPaCTEHUU
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «M3yyeHue ocoOOEHHOCTEN CTPOSHUSI TTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaenue yejg0BeKa — aHTPOINOreHe3

Pa3znensl n 3agaun anTpornonorun. MeTopl aHTPOITOJIOTUH.

CTaHOBJIIEHME TPEACTABICHUNA O IPOMCXOXKICHUU 4YenoBeka. Penurunosneie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUHU.

CX0ZICTBO YenoBeKa ¢ KUBOTHBIMH. CUCTEMAaTHYECKOE TIOJI0)KEHHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMHU:  CPAaBHUTEJBHO-
MOpPGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, b13M0JI0r0-OMOXUMUYECKHE,
noBesieHueckue. OTINYMS 4eI0BEeKa OT KMUBOTHBIX. [IpsIMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE NOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JIBrokymiue cuiibl ((pakTopbl) aHTPOIIOTeHE3a: OMOJIOTMYECKHUE, COLUAIbHBIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHbIE CTaJMU aHTpoloreHe3a. PaHHue uenoBekooOpa3Hble 00E3bsHBI
(POKOHCYJIBI) ¥ paHHUE MMOHTHIBI — OOIIHE MPEIKH YeTOBEKOOOPa3HBIX 00E3bsH U
Jmoie. ABCTPAJONUTEKU — JBYHOTHE MPEAKU JIIOAEH. YeloBEK yMenblil, IEpBbIE
M3TOTOBJICHUS OpyAUM Tpyaa. YenoBek MpsAMOXOIAIIMN U IEPBBIN BBIXO JIFOJAEH 3a
npenensl Adpuku. YenoBek reiiens0eprekuii — oOumil npeok HeaH 1epTalbCKOro
YEJIOBEKa M YEJIOBEKa Pa3yMHOro. YUemoBEeK HEaHICPTAIbCKUM KaK BUJ JIIOACH
XOJIOHOTO KJMMarta. YeloBEeK pa3yMHBbId COBPEMEHHOIO THIIA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamu Adpuku. [laneoreneruka u
aJIEOr€HOMMKA.

DBOJIONUS COBPEMEHHOTO 4YesioBeKa. ECTeCTBEHHBIN OTOOpP B MOMYJISIIHSIX
yenoBeka. MyTanMoHHBIN Tiporiece U nmoiaumopdusm. [lomynsiinoHHBIE BOJHBI,
npeiid reHoB, murpaius U «3G(PeKT ocHOBATENS» B MOMYJSAIUSIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. lloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HerpouaHas  (SKBaTOpUalbHasi),  MOHITOJIOWHAS
(a3maTcko-aMepuKaHcKas). Bpemss W IyTu pacceileHus 4YeloBeKa MO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoONeHHOCTh YeJIOBeKa K pPa3HbIM YCIOBHSM OKPY’KAIOIIEH Cpe.bl.
Bnusiaue reorpaduueckoit cpenpl u apeiida reHoB Ha MOPGHOJIOTHIO U PU3UOTIOTHIO
YeJI0BeKa.

MexaucuuruinHapHble  MeToabl B (u3nueckor  (OMOJIOTHYECKOM)
AHTPOIOJIOTHHM.  DBOJIIOUMOHHAS ~ AHTPONOJIOTUS W MHaJECOAHTPOIOJIOTH S
YEJIOBEYECKUX NOMYJIALMA. bruoconumanbHble HCCIEA0BaHUS MPUPOJBI YEIOBEKA.
HccnenoBanne KO3BOIOUUHA OMOJIOTMYECKOT0 U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «MeTOoIbl aHTPOTIOJIOTUNY, «I 0JIOBHON MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bAHB», «CKeleT YeloBEeKa W CKEJeT MIWMIIaH3e»,
«PynuMeHTBI U aTaBU3MBbD», «JIBUXKYIIINE CUIIBI aHTPOIIOTEHE3a», « DBOIIOLIMOHHOE
IpEBO  YeNOBeKa», «ABcTpamonurek», «YemnoBek  ymenslid», «Yenosek
NpAMOXOISIINIY, «/leHncoBckuii yenoek» «Heanaepranbipny, «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl FIBOIIOLNH YEIIOBEKay», «Packl uenoBekay.

OOopynioBaHue: MYJSDKM —~ OKaMEHENIOCTeH, MpPeIMETOB MaTepUalbHOU
KyJIbTYphl ~TPEIKOB YeJIOBEeKa, penpoaykuuu (dpoTtorpaguu) KapTUH C
MUDOTOTHYECKUMU U OUONCHCKUMU CIOKETaMU TPOUCXOXKICHHSI YEIOBEKa,
dboTorpaduu HaX0IOK UCKOTIAEMBIX OCTATKOB YE€JIOBEKa, CKEJIET YeIOBEeKa, MOJICIb
yeperna yeJaoBeKa U ueperna MUMIIaH3€, MOAENb KUCTH YEJI0OBEKa U KUCTH IIIMMIIaH3e,
MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlabopaTopnass pabora «M3yueHne o0COOECHHOCTEH CTPOCHUSI CKejeTa
YEJIOBEKA, CBSA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHue 3KOJOTHUECKUX afanTalluid YeTOBEKay.

Tema 6. Dxkosoruss — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAJ0OPraHM3MEHHbIX CHCTEM C OKPYKAKOLIEH CpeaoH

3apoxaeHue U pa3BUTHe 3KoJjioruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pazgens u 3amauu
sK0J0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMmHu.

Metonbr skonoruu. IloneBbie HaOMIOAEHUSA. DKCHEPUMEHTHI B SKOJOTHUU:
OpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHUe B 3KOJIOTHMU. MOHUTOPUHT
OKPY’KarOIEeH CpeIbl: JIOKAIbHBIN, PETHOHAIBHBIN M TJI00AIHHBIM.

3HaYeHUE DOKOJIOTMYECKHUX 3HAHUW I8 YeJoBeKa. JKOJIOTHYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€H YEJIOBEUECTBA C Npupoaor. GopMupoBaHUe
DKOJIOTHYECKOMN KYJIbTYPBI U DKOJOTUYECKON I'PAMOTHOCTH HACEIICHMUS.



JdemoHcTpanuu

[Toptpetsl: A. I'ymGonpar, K. @. Pynwe, H. A. Ceepuio, 3. 'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupbl 1 cxembl: «Pasznensl skojgorumy», «Metonbl skojgorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEABD».

JlaGoparopHasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranusmsl U cpeaa 00MTAHMS

Dkosioruueckre (PaKkTopbl U 3aKOHOMEPHOCTH UX JehcTBusd. Knaccuduxanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHUECKHE, OMOTUYECKUE, aHTpoNoreHHbIe. O01ne
3aKOHOMEPHOCTH JAEUCTBUS 3KoJormyeckux ¢akropos. lIpasuno muaumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak sKojiornueckuii ¢akrop. [eicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTPAa HA OPTaHU3MbI. DKOJOTMYECKUE TPYIIIBI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonepuoau3m.

TeMmmeparypa kak dkoyiorudeckuii ¢akrtop. [lelicTBue Temmeparypsl Ha
opraHu3Mbl. [IoMKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHW3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. Ilpucnocobnenus pacteHuii k
nojJiep>kaHuio BojmHoro Oananca. Kiaccudukainus pacTeHuii o OTHOIIEHUIO K
Boje. [Ipucrnoco6nenns KUBOTHBIX K M3MEHEHHIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3JYIIIHAs, MOYBEHHAs,
rNIyOMHHAsT ~ TOATNOYBEHHAs, BHyTpHOpraHudMeHHas.  DU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpesi 00uTaHusl opraHu3MoB. [Ipucnocobnennst OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemmHue u BHyTpeHHHE pUTMBbL. CyTOuUHBIE U
roJu4yHble pUTMbL. [IpHCIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl opranu3moB. [loHsTre o0 )xu3HeHHOM popme. XKu3HeHHbIe
dbopMbl pacTeHHil: JepeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHUE TpPABBI,
OJTHOJIETHHE TPaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX: THAPOOMOHTHI, TECOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOSHUS M 00pa3a KU3HHU.

buotnueckue dakTopsl. Buibl OnoTHUYECKUX B3aUMOJACUCTBUI: KOHKYPEHIIMS,
XUIIHAYECTBO, cuMOKM03 u ero ¢opmbl. [lapazutusm, koomepamms, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTRO). Herpoduuaeckue
B3auMonencTBus  (Tommueckue,  (Qopudeckue, (pabpuyeckue).  3HaUCHHE



OMOTHYECKUX B3aMMOJIECHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpene
obutanus. [IpHHIMI KOHKYPEHTHOTO HUCKIIIOUEHUSI.

JdemoHcTpanumn

Tabmuubl U cxeMbl: «Dkoyiornueckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « [€IIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHUE aJaNTaLUH
XKUBOTHBIX», «Cpenpl OOWUTaHHS OpPraHU3MOB», «DBHOJIOTHYECKHE pPHUTMBD»,
«Kuznennsle Gopmbl pacTeHuin», « KusHeHHble GOpMbI ) KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO JIecay, «IDKOCUCTEMA XBOMHOTO Jjecay, «llemum nuraHus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHLus», «CumMOm03»,
«KommeHcanuzmy.

O6opynoBaHue: repOapuu pacTeHHl U KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX HKOJOTHYECKUX (AKTOpOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHETIOOWBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUS, TepOaprH U KOJUIEKLIUH TEIJIONOOUBBIX,
3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHM, yydyesna NTHUIl U 3Bepel, repdapuu
pacTeHuil, OTHOCSIIUXCA K THrpoduram, Kcepoduram, mMe30(puTaMm, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIN, KOJJIEKIIUU KMBOTHBIX, OOUTAIOIIMX B Pa3HBIX cpejax,
repbapuu U KOJUIGKIMM PACTEHUH U JKUBOTHBIX, OOJAJaAIOLIUMX YepTaMu
MPUCHOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHMM JKW3HHM, repdapuu u
KOJUIEKIIUM PACTEHUA M KUBOTHBIX PAa3IMYHBIX JKU3HEHHBIX (HOPM, KOJUIEKLIUU
KUBOTHBIX, YYaCTBYIOILUX B PA3IUYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi paGora «BpIABICHHE TMPHUCIIOCOONICHUI OPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopnasi pabGora «BbIsBICHHE TMPUCIOCOONCHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi pa6oTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HbIX
MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB U NOMYJISALMI

DKOJIOTUUECKHE  XapaKTePUCTUKUA  TMOMYJISALHUU. [lonynsuusa  Kak
Oounonoruyeckas cucreMa. Posib HEOAHOPOIHOCTH Cpefibl, (pu3ndyeckux 0apbepoB U
0COOEHHOCTEH OMOJIOrMHM BUJIOB B (JOPMUPOBAHUU NMPOCTPAHCTBEHHON CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead MOIMYJSIUU: YHCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi W TIOJIOBAasl CTPYKTYpa, POXKIAEMOCTh, NPHUPOCT, TEMI PpPOCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoJIOTHYeCKasi CTPyKTypa nomyisinuu. OLeHKa YHMCIEHHOCTH MOMYJISLHUU.
Jlunamuka nonyysiiMM U €€ peryisuus. buoThueckwii MoTeHIMaN MOMYJISLHUU.
MonenvupoBaHue TMHAMUKU MONyJsiuud. KpuBsle pocTa YNCIAEHHOCTH MOy JIALMH.
KpuBble BbDKHMBaHUS. Peryisiuus YHCIEHHOCTH NOMYJISUUN: pPojb (aKTOPOB,



3aBUCAIINX U HE 3aBUCSIINX OT IVIOTHOCTH. DKOJOTUYECKUE CTPATEruu BUIOB (- U
K-cTparerun).

[Tonsitue 00 »KoMOTMYECKOW HuIe Buja. Mectoobutanwe. MHOTOMEpHas
Mozenb sKosiornyeckon Humm Jk.JM. XarumHcona. Pasmepsl 3kosornyeckoun
Huy. [loTeHnnanpHas U peain30BaHHAs] HULIH.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BHIBI M HMX JKU3HECHHBIC
CTpaTeruu. JKOJOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEAECHUS W MUIpPALMI JKUBOTHBIX. buHojornueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTHYECKHE XapaKTEPUCTUKU TMOMYJISIUNY,
«IIpocTpaHcTBEHHas  CTpyKTypa nomyjsauun», «Bo3pacTHeie  nupamuabl
nonyisaun», «CKOpPOCTb  3aCENeHUs TMOBEPXHOCTHM 3€MIIM  Pa3IM4YHBbIMU
opranuzmammn», «Mojenb 3xonorndeckord Humm Jx. M. XatunHcoHay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIIUH KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOneHus ceMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. Jxosorust coodmEeCTB. IKOIOTrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crtpykrypa. CBsizu Mexmy
opraHu3MaMu B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHANIbHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOIYIECHTHI, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [104uBbI U Wikl B 3KOcHcTEMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUH
B OKOCHUCTEME.

OcHOBHBIE MOKa3aTeNN YKOCUCTeMbl. buomacca v mpoiyKius. DKOJI0THYeCKue
nUpamMuIbl YUCesl, OMOMACChl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uykmyayuu.
HamnpagieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuyHbIe U
BTOPUYHBIC CYKIIECCHM W MX TPUYUHBIL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha
cykueccuu. KiimmakcHoe cooOuiectBo. bruopaznooOpasue u mojiHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03EP U peK. IKocucmemvl mMopeu u
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMeneli, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3KocucTeMa. ArpoueHos. Paznuums
MEK]ly aHTPOIIOT€HHBIMU U MIPUPOIHBIMA SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas
dbropa u dayna. CunaHTpommzaiusi Topojckoi (aynsl. buonormueckoe u
X035IMCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Poib kackaonoz2o 3gpghekma u 6u008-30uPukamopos (Kinouesvlx
6U008) 6 QyHKYUOHUposanuu skocucmem. IlepeHOC PHEPTUH U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIIUNA U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2ps3HeHUli pa3HblX MUN08 Ha CyOOpeaHU3MeHHOM,
OpP2aHU3MEHHOM,  NONYIAYUOHHOM U IKOCUCMEMHOM  VPOBHAX,  OCHOBbl
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmaus. MeToloIoThs
MOHHTOPHHTA €CTECTBEHHBIX M AaHTPOIIOTEHHBIX IKOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. Ix. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuWoneHo3a»,  «JKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jyieca», «DyHKIMOHATIbHBIE
IpyIIIBI OPraHU3MOB B dKOcUcTEMEY, « KpyroBopoT BeliecTB B akocucTemey, «Lenu
nuTaHus (mactOuInHas, JETpUTHas)», «IKOJOrMYecKas MUpaMHIa YHCE»,
«DKoNIOTHYeCcKasi MupaMua OMOMacchly, «DKOJIOTUYECKas MUPaMHIa SHEPTUNY,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccranoBnenue seca nocie
noxkapa», «KocucTteMa o3epay», «ArporeHos», «KpyroBopor BemecTB u MOTOK
SHEPIrUH B arpoueHose», «[Ipumepsl ypOo3kocuctemy».

O6opynoBaHue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesa MTUILl U
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIEITb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD.

Jlabopatopnas pabora «lM3ydeHue paszHooOpa3us MEJNKUX TTOUYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsi B TUMMMYHBIA OMOTEOleHO03 (B qyOpaBy, O€pe3HsK,
CJIbHUK, Ha CYXOJIOJIbHBIN MJIM IIOMMEHHBIH JIYT, 03€p0, OOJIOTO)».

IKCKYpCcUsl «IDKCKypCcHUs B arpo’KOCUCTeMy (HAa MOJIE WM B TEIUIMYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodajnbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000j04ka 3€MJIM, TJI€ CYIIECTBYET WJIU
CyIIleCTBOBaJa Xu3Hb. Pa3zButue npeacraBiennii o Ouocdepe B Tpynax J. 3rocca.
VYuenne B. U. Bepuaackoro o 6mochepe. Obmactu 6nocheps u e€ cocras. JKupoe
BelecTBO Onochepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl Ouocheprl. OcodbeHHoctn Oduochepsl Kak
rII00aJIbHOM 3KocHCTeMbl. JI[nHaMuueckoe paBHoBecHe B onochepe. KpyroBopoTsi
BEIIECTB U OMOTEOXUMHUUYECKHE IIUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTD SIBJICHUIA B
ouocdepe.



3onanbHOCT Orochepsl. [Tonstre o 6uome. OcHOBHBIE OMOMBI CYIIU: TYH/PA,
XBOMHBIE Ji€ca, CMEIIAHHbIE W IIMPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI,
IyCTBIHU, TPOIIMYECKHE JIECA, BEICOKOrOpbsi. KiimMar, pacTUTENbHBII 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAIA U
ounochepHbIx QyHKIUHA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnanckuii, 3. 31occ.

Tabmuubr u cxeMbl: «['eocdepnr 3eminy», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciaopoga B HIPHUPOAE»,
«KpyroBopoT Boabl B mpupoae», «OcCHOBHbIE OMOMBI cyln», «Kinumatuyeckue
nosica 3emum», «TyHapay, «Takra», «CMemansnslid jiec», «l1INpOKOIMCTBEHHBIN
necy, «Crenby, «CaBaHHay, «IlycTeiHy, « Tponnueckuii gecy.

O6opynoBanue: repdapuu pacTeHUM pa3HbIX OMOMOB, KOJUJIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0IIaf cpeaa

OKOJIOTUYECKUE KPU3UChI M HMX MPHUYMHBL. BO3AeiCTBHE YelOBEKa Ha
ouocdepy. 3arpsi3HeHUE BO3YIIHOU cpeabl. OXpaHa Bo3yXa. 3arps3HeHre BOAHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3zpymieHue mouBbl. OxpaHa IOYBEHHBIX
pecypcoB. 3meHenue kimmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIM U KMBOTHBIM Mup. OXpaHa
PaCTUTENBHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPOJBI.
Kpacasle kHuru. Ocob6o oxpansembie mnpupoanbie Tepputopuun (OOIIT).
borannyeckne cajpl ¥ 300JI0FMYECKUE TTAPKU.

OCHOBHBIE NPHUHLMIIBI YCTOMYMBOIO Pa3BUTHUSI YEIOBEYECTBA M IPHUPOIBI.
PannonanbHOE ~ MNPUPOJONOSB30BAHME U COXpAaHEHHE  OMOJIOTUYECKOIO
pazHooOpazust 3emau. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCA U €0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3BuTtre METOOOB MOHUTOPHMHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle ucciedosaHus nepexooa K pecypcocbepezaiowel U
KOHKYDEeHmMOCnocooHou snepeemuxe. buonozuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemsi, obecneuusarowue 00cmyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX U008 u dkocucmem. (OcHOBbI
IKopeadbuumayuu dKocucmem U cnocobos 6Oopbbbl ¢  OUONOBPEIHCOCHUAMLU.
Pexoncmpykyus MOpcKux u Ha3eMHbLX IKOCUCTIEM.

JdemMoncTpanuu

Tabnuibl 1 cxembl: «3arpsi3HeHne atMochepbi», «3arps3HeHne THAPOCHEPH»,
«3arps3uenue nouBb, «I[lapHuKoBEI 3QdekT», «Oco00 oXpaHseMbie TPUPOTHBIC
TEPPUTOPHUI», «MOJENH yIpaBIsieMOr0 MUPA».



O6opynoBanue: Qororpaguu OXpaHSEMbIX pacTeHUN W KUBOTHBIX KpacHoi
kauru Poccuiickon ®enepannn, KpacHOM KHUTM pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BNOJIOT'NAU HA YPOBHE CPE/JHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOy4YalOMIMMHUCS TPOrpaMM CpeJHEero oOiero oO0pa3oBaHMs: JIMYHOCTHBIE,
METAaNpEIMETHBIE U PEIAMETHBIC.

B cTpykType MMYHOCTHBIX PE3YyIHTATOB OCBOEHUS MPOrPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE 00YYaIOIMIMMUCS POCCUICKON
IPaXKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOTHH,
yeneHanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPaAUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH LI€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
OHOJIOTUYECKOTO 00pa30BaHUSs, HAIUYUE NPABOCO3HAHUS YKOIOTHUECKON KYJIbTYPHI,
cnocobnocmu cmagums e U CTPOUTD KU3HECHHbIEC TIJIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS TPOTPaMMBbI IO OMOJIOTHUU JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JIESITEIILHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO -
HPABCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpoOIlecCaM CaMONO3HAHMs, CaMOBOCIHMTAHUS H
caMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEM TNO3ULMM JUYHOCTH, NATPUOTHU3MA U
YBaXKEHHS K 3aKOHY M IMPABOIOPSAKY, YEJIOBEKY TPyAa M CTapUIEMy MOKOJEHUIO,
B3aMMHOTO YBa)XEHHUSA, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TpaaulMsIM MHOTOHAIMOHAJIBLHOTO Hapona Poccuiickoit ®denepanuu, Opupojae U
OKPYXKAIOIIEN CPEE.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHUsA YueOHOro mnpenMera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CLIOCOOHOCTH 00YYaIOMUXCsl PYKOBOACTBOBATHCS
chOpMHUPOBAHHOK BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIUN, TO3UTHUBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPaCIUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITAa ACATEILHOCTU B MPOLIECCE PEAIM3alMh OCHOBHBIX HAIpPaBIICHUI
BOCIIUTATENBHON IE€SITEIBHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHCKOIr0 00I1IeCTBa;

OCO3HaHHUE CBOMX KOHCTUTYITMOHHBIX MTPaB U 005I3aHHOCTEH, yBAKEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTbH K COBMECTHOU TBOPUYECKOM JEATETLHOCTH IIPH CO3JaHUHU YI€OHBIX
MPOEKTOB, PEIIEHUH Y4YEeOHbIX M [O3HABATEJbHBIX 3aJay, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C pa3HBIMH YOCKIICHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOT'O BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX U MCCIENOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIECHUH CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU NESITENBHOCTH;

2) IATPMOTUYECKOTO0 BOCTIUTAHUSA

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IPaKIaHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH niepes PoanHoi, ropaoctu
3a CBOM KpaM, cBOK PoauHy, CBOM SA3BIK M KYJbTYpPY, IPOLLIOE W HACTOSILIEE
MHOT'OHAI[MOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACJIEAUIO U MaMsITHUKAM MPUPOJbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTHHM, TMOHWMAHMS 3HAYEHUS OMOJOTHHU B TO3HAHUM 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOIO 00IIIeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>K€HHUIO U 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €ro CyJIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE TYXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAlIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaja B MOCTPOCHHUE YCTOMUYUBOrO OyayIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPUHSATUS LEHHOCTEW CEMEMHOW KU3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOIICHUN;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JACUCTBHUS )KUBOU MPUPOJIBI U €€ LICHHOCTH;



TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMUPOBAHUA KYJBTYPbI 310POBbS H
IMOILMOHAJIBHOIO 0JIarONmoJIyYns:

NOHUMAaHUE U peann3alus 3J0pOBOro U 0€30MacHOr0 00pasa *KU3HHU (310POBOE
NUTaHuE, COOJTIOICHNE TUTUEHNICCKUX MTPaBUII 1 HOPM, COATAHCUPOBAHHBIN PEKUM
3aHSATHH W OTHbIXa, peryiasipHas (uU3M4ecKkas aKTUBHOCTH), OepexHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOILIEHUS K COOCTBEHHOMY (hPU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NMOHMMAHUE 1EHHOCTH TMpPaBWJI HWHIAUWBHUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYaILIUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHME MOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYY, OCO3HAHHE IIECHHOCTH MacTEepPCTBA, TPYA0JI00HUE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTHUYECKOWM M COLHAIBHOMU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIUUPOBATH, IUNIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM MpoPEeCCHOHAIBHON AESITEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu W peaJu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0rn4eCKOro BOCIIUTAHMSI:

9KOJIOTMYECKH 11€71€CO00Pa3HOE OTHOIICHHE K MPUPOJI€ KaK UICTOUHHKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSA HKOJOTHYECKOM KYJIbTYpbl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB UM OIEHKHM HMX BO3MOXHBIX TMOCIEACTBUMA s
OKPYKAIOILEN CPEbI;

OCO3HaHME TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U IMyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIC TTPU U3YICHUH OMOJIOTUN 3HAHUS
U yMEHHUS TIPU  PEIICHHH MpoOJieM, CBSI3aHHBIX C  palUOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOICHHE  TpaBWUJI  TOBEACHUS B MPHUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECUS B DJKOCHUCTEMaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphl);

AKTUBHOE HEMPUATHE IECUCTBHM, IPUHOCAIINX BPEIl OKPYKAIOIIEH TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOIATOMPHUSTHBIE YKOJOTUYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U ITPEIOTBPAILATH UX;



HaJIM4HE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, S3KOJIOITMYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMH B TO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLMAIbHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKOM IEATEIbHOCTH DKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJOre
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHME S3BIKOBOW M YHUTATEJIIBCKOM KYJIBTYpbl Kak CpEICTBA
B3aUMOJICUCTBHS MEXY JIFOJAbMH U MO3HAHUS MUDA;

NoOHMMaHue crnenupukn OUOJIOTUM KaK HayKh, OCO3HaHUs €€ poJiu B
(GOopMUPOBAaHMHN PAIMOHATIBHOIO HAYYHOT'O MBIIIIECHUS, CO3AAHUU LIEJOCTHOTO
IpEICTaBICHUs 00 OKpY)KAloIeM MHpEe KaKk O €AMHCTBE NPUPOIbl, YEJIOBEKa U
oOlIecTBa, B MMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH W pELIEHUH MpodiieM
COXpaHEHUs! IPUPOJIHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHM I COBPEMEHHOW IMBUIIM3ALIUU:
o0OecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble MpoOJIeMbl  pPa3BUTHUSA
YEJI0BEUECTBA, MOMCKA MyTEW BBIXOJIA U3 MNIOOANBHBIX 3KOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO MPUPOJHBIX PECYpcoB U (OPMUPOBAHMIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTUYECKUMX 3HAHUM B IEJsX
NOBBIIIEHUS OOIIe KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTABHOW YacTH (PYHKIIMOHAJIBHOM IPaMOTHOCTH OOyyaromuxcs, ¢opmMupyeMoi
IIPU U3YYEHUU OHOJIOTHH;

NOHUMAaHHUE CYIIIHOCTU METOJOB IO3HAHMSI, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAaHUA JJId aHalu3a u
OOBSICHEHHUS SIBJIEHUN OKPYKAIOUIEro MHpa M MPOUCXOMASIINX B HEM H3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS] HAa OCHOBE HAayyHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
penieHus NpoOyieM B peabHbIX )KU3HEHHBIX CUTYyaIlUsX;

OCO3HaHUE ILIEHHOCTU HAYYHOU JesATEIbHOCTH, TOTOBHOCTH OCYUIECTBISAThH
IIPOEKTHYIO U HCCIIEOBATENBCKYIO ACSTENBHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHHU C KU3ZHEHHBIMU MOTPEOHOCTIIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yIbTaThl OCBOCHUSI yueOHOTO mnpeameTa «buonorus»
BKJIIOYAIOT: 3HA4YMMble JIi (OPMUPOBAHUS MHPOBO33PEHUSI OOyHaroUIUXCs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYyYHbIE MOHATUS, OTPaXKaIoIIne
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(GUKY METOIO0B TIO3HAHUS,
WCITOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SBICHUE, MPOIIECC,
CUCTEMa, HAY4YHBIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
uccienoBanue, HabJoIeHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCATbHbIE
ydeOHble JCHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC),
obOecneunBarolire GopmMupoBaHue QyHKIIMOHATBLHON TPaMOTHOCTU U COLUANIBHOM
KOMIETEHIIMU  OOyYarolmuXcs; CIOCOOHOCTh OOY4YaroUIUMXCs  MCIOJIb30BATh
OCBOEHHbIE MEKTUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIEe IEUCTBUS B TO3HABATEILHOM U COIMATILHOM MPAKTHUKE.

B pe3ynbraTte nzydeHus OMOI0THH Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus
y oOyuaronierocst OyayT chOpMUPOBaHBI MO3HABATEIbHBIE YHUBEPCAIbHBIC
y4yeOHbIe JEHCTBUSA, KOMMYHHKATHUBHBIC YHUBEpCAIbHbIC Y4YcOHBIC JIEHWCTBUSI,
pEryJsiTUBHBIE YHUBEPCAJIbHbBIE YUEOHbIE JEHCTBUS, COBMECTHAS JACSTEIHHOCTb.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHUS IMPOTPAMMBI CPETHEro O0OIIero
00pa3oBaHus JOJDKHBI OTPAXKATh:

OBnanenue YHHUBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOATENIbHO  (OpMYJIMpOBaTH M aKTyallM3UPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPHU OCBOCHWM 3HAHWW TPHUEMBI JIOTHUECKOTO MBIIUICHHUS
(amanm3a, cCMHTE3a, CpaBHEHMUsI, Kilaccu(puKaIuy, 0000IIeHHs ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHATUN (BBIICTATh X XapaKTEPHBIC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMU TTOHATHSIMHU );

OTIpENeATh LETu JeATEIbHOCTH, 3ajaBas TMapaMeTpbl W KPHUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ICSITEIbHOCTH C TIOCTABIICHHBIMU 1IEJISIMHU;

HCIIOJIb30BaTh OMOJIOTMYECKUE IMOHATHS IS OOBICHEHUS (DAKTOB W SBIICHHUI
YKUBOM IIPUPOBI;

CTPOUTH JIOTHYECKHE PaCCYXJACHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
aHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUYHUS B pacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHSITH CXEMHO-MOJICITEHBIE CPEACTBA TSI TPEICTABICHUS CYIIIeCTBEHHBIX
CBA3¢Hi W OTHONIEHWH B M3ydyaeMbIX OHOJIOTHUECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMIA PA3HOTO pOJA, BBIABICHHBIX B Pa3IMYHBIX HH(GOPMAIIMOHHBIX
HUCTOYHHKAX;



pa3palaThiBaTh IUIAaH pEIICHUsI MPOOJIEeMbl C y4ETOM aHaln3a MMEIOIIHXCS
MaTepUaAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJEICTBUHN 1€ATEIbHOCTH;

KOOPAMHUPOBATH U BBIINOIHATH PA0OTY B YCIOBUAX PEalbHOI0, BAPTYAJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMOJICUCTBUS;

pa3BUBATH KPEATUBHOE MBIIUICHUE IPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKIE NeiiCTBHUA:

BJIA/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATEILCKOM U IIPOEKTHOM AESITEIBbHOCTH,
HaBbIKAaMHU  pa3pelieHus MpoOieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY [TOMCKY METO/IOB PEIICHMS MPAKTUYECKUX 3a/1a4, IPUM CHEHHIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIOJb30BaTh PA3JMYHBIE BHUJIbI JACATEIBHOCTH IO IOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEpIpeTalny, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBIMA THUI MBILUIECHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
JEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJlM3UpOBaTh 3ajJauy,
BBIJIBUTaTh TUIOTE3Y €€ pELICHHsI, HAXOAUTb apTyMEHTHI JJIs 1I0KAa3aTENbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh [TAPAMETPBI U KPUTEPUH PELLIECHUS;

aHAIM3UPOBATh IIOJyYEHHBIE B XOJ€ pELICHUS 3aJaud pe3yJbTarshl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OILIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LEJICHAIIPABJICHHbIN MOUCK IEPEeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCUOHAIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYI0 00sacTu
KU3ZHEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1aCTel;

BBIJIBUI'aTh HOBBIE UJEH, NPEJIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHUs,
CTaBUTb IPOOJIEMBI U 33]1a4H, TOIyCKAOIIUE albTEPHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHUPOBATHCS B PA3IMYHbIX MCTOUHUKAX MH(pOpMALMK (TEKCTE y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JMTeparype, OHOJOTMYECKHX CJOBapsAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax OaHHBIX, B VHTepHeTe), aHaIU3UpOBATH
UHGOPMAIUIO Pa3TUYHbIX BUAOB U (HOPM MPEACTABICHUS, KPUTHUYECKH OLIEHHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;



dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI NPHU TOUCKE U
otOope Omosornyeckor MHGOpMaIMK, HEOOXOMUMOMN /IS BBITIOJHEHUS yUeOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCMOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIHOJIb30BAHMS PA3IHMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMy  MpeICTaBICHUS
ounosiorndyeckor nHGopmaluu (CXemsbl, TpapuKu, JuarpaMMbl, TaOIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KadyeCTBE CpEICTBa Mpu padbore ¢
Ovonornyeckol HHPOpManMend: NPUMEHATh XUMHUYECKUE, (u3ndyeckue W
MaTE€MaTUYECKUE 3HaKW W CUMBOJIBI, (OpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTrJISATHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIO3HABaHUS M 3al(UThl  HH(POpPMALIHH,
MH(OPMAIMOHHON O€30I1aCHOCTH JTUYHOCTH.

OgByaseHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMY /1e/iCTBUSIMH:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYKJIaeMOH TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJAEHUS OTHOCHUTEIBHO BBINOJHEHHS MpearaeMoun
3aJ1a4, YYUTBIBATh MHTEPECHI U COIVIACOBAHHOCTH MO3ULMMN JPYTUX YYaCTHUKOB
Juasnora Wi JUCKYCCHUH);

pacrno3HaBaThb HeEBepOaJibHbIE CpEACTBa OOIICHUS, IOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYalHM,
YMETh CMSITYaTh KOH(PJIUKTHI U BECTH IIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMHU criocoO0aMu OOILIEHUS U B3aMMOJCHCTBUSI, MOHUMATh
HaMEpPEHUs IPYTUX JItoJIeH, MPOSBIATh YBAKHUTEIbHOE OTHOIIEHHE K COOECEAHUKY
U B KOPPEKTHOU popme GopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eTeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHUIYyaTbHOU
paboThI MpU PEIICHUH OMOJIOTMYECKOM MPo0OJIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOECHCTBUS MIPHU PELICHUH YUeOHOU 3a/1auu;

BbIOMpAaTh TEMAaTUKY M METOJbl COBMECTHBIX JAEHUCTBUH C y4y&€TOM O0OIIuX
WHTEPECOB U BO3MOYKHOCTEMN Ka)A0r0 YieHa KOJIJIEKTHBA;

OPUHUMATh LE€JIM  COBMECTHOW  JESATENBHOCTH, OPraHW30BBIBaTH U
KOOPJAMHUPOBATH JECUCTBUA IO €€ IOCTHKEHHUIO: COCTAaBJIATH IUIAH JEUCTBUH,



pacnpeneniarTb pojid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KAX/I0TO YYaCTHUKA KOMaH/bI B O0IIHii
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE TNPOEKThI, OLEHMWBATh HJEH C TO3WULHMH HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IHYHBIX
CUTYaLIUSIX, IPOSBIISATh TBOPUYECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY 1eHCTBUSIMU:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISBJIEHUS MpOOJIEeM M MX
pelIeHNUs B )KU3HEHHBIX U YU€OHBIX CUTYAIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUW I1IE€NIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSIX M MOCTYIIKaxX MO OTHOIIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JI0POBbIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a7aull B 00Opa30BaTEIIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PElIeHUs POOJIEMBbI C YYETOM UMEIOILIUXCSI
pPECYpCoOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYyaIUsIM;

paciupsaTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHIH;

JieJ1aTh OCO3HAHHbBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

crnocoO0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO HIMPOKOW 3PYIHULIMH B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATh CBOM O0OOpa30BATENbHBIN H
KYJIBbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIECIISIM;

BIAJICTh HABBIKAMM  TIO3HABaTEJIbHOM  pedieKCMU  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTATOB U
OCHOBAHM, MCHOJB30BaTh NPUEMBI pediieKcHu s OLIEHKU CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUBAaTh PUCKM M CBOEBPEMEHHO NIPHHHMMATh PEIIEHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JPYIMX TMPU aHAIU3E PE3yJbTaTOB
e TEIbHOCTH;



3) npuHsTHE Ce0Osl ¥ APYTUX:
IPUHUMATH ce0sl, TOHUMas CBOM HEJIOCTATKU U JOCTOMHCTBA;
OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTHX NpPH aHaju3€ pPe3yJIbTaTOB
NEATEIIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;
pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH IPYTOro YeJIOBEKa.
HPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ysbTaThl OCBOCHUS COACpPKAaHUA Y4eOHOTO TMpeaMeTa
«buonorusi»y Ha yriayOnEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOecredeHue
npopunbHoro  oOyueHuss  oOywarommuxcss  Ouonoruu. OHU  BKIIOYAIOT:
cnequpuyeckue sl OMOJOTUY Hay4YHbIEC 3HAHUS, YMEHHS M CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, UHTEPIPETANHA U MPeoOpa30OBaAHUIO 3HAHWUMN, BUABI JCSITEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHIO B PAa3IMYHBIX yU4E€OHBIX, a TAKKE B
peabHbIX KU3HEHHBIX cUTyarusx. [IpeaMerHbie pe3ylnbTarThl MNPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buomorus» B 10
K1acce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpa, B
MO3HAHUM  3aKOHOB MPHUPOJLI W  pEHIeHUd Mpo0JeM  palUOHAIBHOIO
MPUPOOIIOIH30BAHNUSA, O BKIIAJIE POCCUMCKUX M 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHCTEMOW OHMOJIOTMUECKMX 3HAaHWM, KOTopas  BKIIIOYAET:
OCHOBOTOJIaralIre ONOJIOrMYeCKUe TEPMHUHBI W TIOHATUS (PKU3Hb, KJIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M DPa3BUTUE), OMOJIOTMYECKHE TEOPUU
(xnerounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. WM. BaBunoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHHS KYJIbTYPHBIX pACTEHUI), 3aKOHBI (€AUHOO0pa3us
MIOTOMKOB TEPBOI0 MOKOJEHUS, PACIICIUICHHS, YUCTOThl TaMET, HE3aBUCHUMOIO
HacienoBaHuss 1. Menaens, TOMOJOTMYECKUX PSAAOB B  HACJIEICTBEHHOU
n3menunBoctu H. U. BaBuiiosa), mpuHUuUIbl (KOMILLIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaM{ HAYYHOI'O TIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCICAOBAHUAX IKUBBIX OOBEKTOB (ONMHUCAHUE, W3MEpPEHHUE,
HaOJIIO/ICHHE, SKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIEC MTPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
ADYKAPUOT, OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U UYEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pPACTECHMM, >KUBOTHBIX, YEJIOBEKa, TMPOIECCOB >KU3HEICATECIBHOCTH,



MPOTEKAIONIUX B OPTaHU3Max PACTCHHH, )KHBOTHBIX U UYEJIOBEKa, OMOJIOTHYECKUX
IPOIIECCOB: 0OMEHa BellecTB (MeTaboIM3M), MPEBPALICHHUSI SHEPTUU, OpPOKEHHUS,
aBTOTPO(PHOTO M reTepoTpOoPHOro TUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeW03a, raMeTorenes3a, aMOpUOrenes3a, MoCTIMOPUOHAIBHOIO Pa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYATBbHOTO  pa3BUTUA  oOpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOO0DPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEX]y OpPraHOMAAMH KJIETKH U HX
GyHKUUSIMH, CTPOCHMEM KIETOK pa3HbIX TKaHed M HMX (QYHKUHMSIMH, MEXIY
opraHamMud M CHCTEMaMd OpraHOB Yy pAaCTeHHH, >KMBOTHBIX M YeJIOBEKa M HX
GyHKUUSIMH, MEXIY CUCTEMaMH OpPraHOB M MX (YHKIMSAMHU, MEXIY STanamMu
oOMeHa BEIIeCTB, dTaaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [TUKJIOB OPTaHU3MOB,
TanamMu 3MOPUOHAIBHOIO Pa3BUTHS, T'€HOTUNOM U (PEHOTHIOM, (DEHOTUIIOM H
dhakTOopamMu cpeibl OONTaHUS;

YMEHUE BBISIBIATh OTIIMUUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHUM, )KUBOTHBIX U YEIIOBEKA;

YMEHUE MCIOJb30BaTh COOTBETCTBYIOUIME AapTryMEHThl, OHOJOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JI0KA3aTEIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHUE pelaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIATh MPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX/IY MCCIIEyeMbIMH ONOJIOTUYECKUMH MPOIIECCAMHU U SIBICHHUSIMHU, JIEIaTh
BBIBOJIbI ¥ TTPOTHO3BI HA OCHOBAHUH TTOJTyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE PabOTHI, COOJIOAATH
npaBuia mpu padboTe ¢ yueOHbIM U JTa00PATOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIHHBIMU
cpencTBamMu, (GOpMyNHpys LEdb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYYECHHbBIE
pe3yabTaThl U JAENaTh BBIBOBL;

yMEHUE Y4YacTBOBaTh B y4eOHO-UCCIIEIOBATEIbCKONW padoTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIECTB, U
nyOMMYHO  TPEACTABNIATH  TMOMYYCHHBIE  PE3yabTaThl HAa  YUYCHHYECKHUX
KOH(epeHusX;

YMEHHE OIICHWBAaTh JTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTUH U MEAULIUHBI (KIIOHUPOBAaHUE, HICKYCCTBEHHOE OILJIOIOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMAa U CO3JaHhe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BHIOOp Oynyiiel npodeccruoHanbHOU
JEATEIbBHOCTU B 00JIaCTU OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIITYOJISITh MO3HABATEIHHBIN
WHTEpEC, HAMPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OuoJIorTHYeckoro o0Opa3oBaHHMs B OpPraHU3alUAX — CPEAHETrO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUs.



[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOPMUPOBAHHOCTh 3HAHMA O MECT€ W PO OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAay4YHOU
KapTHUHBl MHpA, B MO3HAHUM 3aKOHOB NPUPOJbI U PEUIEHUU IKOJIOTHYECKHUX
npoOJeM dYeloBEeUecTBa, a TakKXKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MPUPOJIONOIB30BAHUS, U B (DOPMHUPOBAHUM LIEHHOCTHOTO OTHOLIEHHUS K HPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTHYECKUMX 3HAHWM, KOTOpas BKIIOYAET
OMpeNeNiecHUs] W TMOHMMAaHWE CYIIHOCTH OCHOBOMOJIAraloIMuX OHOJIOTHYECKUX
TEPMUHOB M MOHATUNA (BUI, 3KOCHCTEMa, Ouocdepa), OMOJIOTMYECKHE TEOPHH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAas TEOPUS IBOJIOLNN), YUEHUS
(A. H. CeBeprioBa — 0 yTsIX U HampasieHusX sBomonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (renerndeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apogsiieBoro cxojactBa K. M. boapa), npaBuna (munumyma FO. JlubGuxa,
AKOJIOTMYECKON NupamMuibl 3HEpruu), runoresbl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHUE  BJIaJ€Th  OCHOBHBIMHM  METOJAaMHU  HAYYHOTO  [O3HAHUA,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM
(onucanue, U3MepeHue, HaOJIOIEHHUE, HKCIIEPUMEHT), COocOO0aMH BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHbIE TNPU3HAKU: BUIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIU3HPYIONIET0, ABMXXYIIETO M Pa3PbIBAIOIICTO
€CTECTBEHHOT'0 0TOOpA, aJUIONATPUUYECKOr0 U CUMIATPHUYECKOTO BUI000pa30BaHus,
BIIMSHUS ~ JBUXKYIIMX  CHUJ  DBOJIOIMUM  HA  TeHO(MOHJ  MOIMYJISIIHH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHus, YepeIOBaHUs HalpaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXKIY IPOIECCaMU DBOJIIOIUU,
JIBIDKYIIAMHA CHJIAMH aHTPOIOTeHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX JKOCHUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHbIE  MPU3HAKA  KUBBIX  CUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K cpeie OOWTaHMs, a0OMOTHYCCKUX W OHOTHYSCKHUX
KOMIIOHEHTOB ~ KOCHUCTEM, B3aUMOCBSI3ed  OpraHu3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUN B AKOCUCTEMAaX CBOEH MECTHOCTH,

YMEHUE HCIOJb30BaTh COOTBETCTBYIONIUE AapTyMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISl I0KQ3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OPTraHU3MOB U CpPEIbl OOMTaHUS, STUHCTBA



YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpAaHEHHs] MHOrooOpas3usi BUIOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOJIbI U YEIIOBEUECTBRA;

YMEHHE periaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATh IPUIMHHO-CIIEACTBEHHbIE
CBSI3M MEXIY MCCIIEyeMbIMH OMOJIOTUYECKUMH TPOIIECCAMHU U SIBJICHHUSIMHU, JIEIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHHH TTOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH JIA0OpAaTOpPHBIE U MpaKTUYeCKue paboThl, COOIIOIATH
npaBuiia Ipu padoTe ¢ y4eOHBIM U TAOOPaTOPHBIM 000pYyI0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX IKCIEPUMEHTAIBHBIMU
cpenacTBamMH, (QOpMYITUpPYS I1eldb WCCIEAOBAHUSA, aHAIM3UPOBATH TMOTyYEHHBIC
PE3YNIbTaThI U ACNaTh BBIBOJIBL;

YMEHHUE y4YacTBOBaTh B y4€OHO-HMCCIIEIOBATENILCKOM paboTe Mo OuoJIoruw,
OKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABJIATH  IMOJMYYCHHBIE  PE3yJabTaThl HAa  YYCHHUYECKHUX
KOH(EPEHITUSAX;

YMEHHE OLIEHWBATh TUIIOTE3bI U TEOPUU O MPOUCXOKICHUH >KU3HH, YeJIOBEKa
U UYEJOBEUYECKUX pac, O MPHUUMHAX, MOCIEACTBUIX U CIOCO0aX MPeIOTBPAIICHHUS
ro0alnbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOP Oyaymiel mpodeccHoHaIbHOMI
JESTEIbHOCTU B 00J1aCTH OMOJIOTHH, SKOJIOTHH, IPUPOA0NOIb30BaHNUs, MEAUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3AWCTBA, TMHILEBOM
MIPOMBIIIUIEHHOCTH, YTIyOJsTh MO3HABATENbHBI WHTEpEC, HaNpaBlIEHHBIA Ha
OCO3HAHHBIK  BBIOOpP  COOTBETCTBYIOMIEW  mpodeccun ©W  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUsl B OpPraHU3aIMsgX CPEeIHEro Mpo(ecCHOHaIBLHOTO U
BBICIIIET0 0Opa30BaHMSI.



TEMATHYECKOE ITJNTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ Konrpoabnusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka 1
2 JKuBble crcTeMBl M UX H3Y4YEeHUE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIys KIeTKH 10
) Crpoenrie u GyHKINU KICTKA 8
5 OOMeH BelecTB U NPeBpalleHNe YHEPTUHU B 9 1
KJIETKe
; Hacnencrennas ungopmanus u 9 05
peanmu3anus e€ B KIeTKe
JKU3HEeHHBIN 1K KIETKU 6 1
Ctpoenue u GyHKIMH OpraHu3MOB 17 1.5
10 Pa3mMHOXEeHHE 1 pa3BUTHE OPTraHU3MOB 8 1.5
1 I'eneTnka — Hayka 0 HacJIEICTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTHka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jieioB U TeM (undposBbie)
Ne /i Kourpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
1 3aposxJeHNe U Pa3BUTHE IBOJIOIMOHHBIX 4
npeCcTaBiIeHNu B OMOIOTHH
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
Maxkpo3BomtoLus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
Opranu3Msbl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIUI 0.5
DKoJI0rHs Co00IIeCTB. DKOJIOTHYECKHE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 UYenoBek U OKpyskarolas cpeaa
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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