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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o yuebHomy mipeamety "Buonorus” (fmanee - GMOIOTHSI) HAa YPOBHE CPEJHErO
ob1riero obpa3oBaHusl pa3paboraHa Ha ocHOBe defepasbHOro 3akoHa OT 29.12.2012 Ne 273-03
«0O6 obpa3zoeanuu B Poccutickoit ®epepanyn», PI'OC COO, KoHijeniuu npernojaBaHus yueOHOro
nipegMeTa «broOrus» ¥ OCHOBHBIX TOJIOXKEHHUH (eiepaibHOM pabouei MporpaMMbl BOCITUTAHUSI.

YuebGHbIi ipegmet «buonorus» yriayonéHHoro ypoBHs usydenus (10—11 kmacchl) siBisieTcst
OJJHUM W3 KOMIIOHEHTOB TipeAMeTHOUW o6nactu «EcTecTBeHHO-HayuHble TipeaMeThbi». CoriacHoO
nonoxxkeHrsiM ®I'OC COO rnipodusibHbIe yueOHBIe TPeMeThl, U3ydaeMble Ha YTyOJeéHHOM YPOBHE,
SBJSIOTCST criocoboM auddepeHIMaii 00yJyeHUss Ha YpOBHe cpefiHero obiero obpa3oBaHUs U
NpU3BaHbl 00€CTIeYnTh MPeeMCTBEHHOCTh MEXKIY OCHOBHBIM OOIUM, CPeJHUM OOIIMM, CPeIHUM
npodecCOHaMbHBIM M BBICIIUM OOpa3oBaHveM. B To ke Bpemsl KaX[bli M3 3THX y4eOHbIX
TIpeJIMeTOB  /IOJDKeH OBITb OpPUEeHTHUPOBaH Ha TMPUOPUTETHOe pellleHHe 00pa3oBaTesbHbIX,
BOCITUTATebHBIX M Pa3BUBAIOLIUX 3a/lad, CBS3aHHBIX C MpodopueHTalell o0yJaromuxcs |
CTUMY/TUDOBaHWEM MHTepeca K KOHKPeTHOM 00/1aCTH HayyHOTO 3HaHWsI, CBSI3aHHOTO C OHOJIOTHeH,
MeJULMHOM, 5KOJIOTHeH, ICUXO0JIOrHel, CIOPTOM WA BOEHHBIM JIeJIOM.

[Tporpamma 1o yue6HOMY mipeamety "Buomnorust” maéT ripefcTaBieHHWe O LieJd U 3afadax
u3yueHus yueOHOro mipeaMera «buosiorusi» Ha yriayOJIéHHOM YypOBHe, OTpejesisieT 00s3aTelbHOe
(VHBapyaHTHOe) TIIpeJMeTHOe COJiepXKaHWe, ero CTPYKTYpUpOBaHMe II0 pa3jesnamM M Temawm,
pacripejie/ieHle TI0 KjaccaMm, peKOMeH/lyeT T0C/ieZloBaTe/IbHOCTh U3ydeHusi yueOHOro mMarepurasna C
YUETOM MeXXTpeJMeTHBIX U BHYTPHUIIPeJMeTHBIX CBsi3eld, IOTMKK yueOHOTOo Tpolecca, BO3PacTHBIX
ocobeHHOCTeM oOyJaromuxcsi. B mporpamme 1o 61o0rvK peaiyM30BaH TIPUHLIUATT TTPEEMCTBEHHOCTH
C u3yueHWeM OWOJIOTMM Ha YypPOBHe OCHOBHOTO o0imiero o0Opa3oBaHus, Omarofaps uemy
MPOCMATPUBAETCSI HAIpaB/JeHHOCTh Ha TMOC/IeAyIolee pa3BUTHe OWOJIOTUYECKUX 3HAHUH,
OPUEHTUPOBAaHHbIX Ha ()OPMUpPOBAHHWE eCTeCTBEHHO-HAayuHOI'O0 MHMPOBO33peHMSs], 3KO0JIOTMUeCcKOro
MBIIIJIeHUs], TIPe/ICTaB/IeHHH 0 3710pOBOM 00pa3se )KM3HHU, Ha BOCITUTaHHe OepeXXHOT0 OTHOLIEHHUS K
OKpY’Karolllell TMPUPOJHOUN cpesie. B mporpaMme 1o OWOJIOTHMM Tak)Ke IMOKAa3aHbI BO3MOXXHOCTH
yuebHOro mnpeamera «buosiorus» B peanu3aiyu TpeboBanuit ®I'OC COO K TUlaHUPYeMbIM
JIMYHOCTHBIM, MeTarpeJIMeTHbIM U TIpeJIMeTHbIM pe3y/bTaTaM o0yueHWss W B (POPMHUPOBaHUU
OCHOBHBIX BHJIOB yueOHO-TI03HaBaTe/NbHOW JeaTellbHOCTA O0yuarouxcsi 10  OCBOEHUIO
coziep>kaHusi brosioruueckoro obpa3oBaHus Ha ypPOBHe cpefiHero o01ero oopa3oBaHus.

YuebHbiii TipeaMer «buosorusi» Ha ypoBHe cpefgHero o6iero oOpa3oBaHMs 3aBepiliaeTr
Ouonornyeckoe oOpa3oBaHWe B IIKOJIE U OPHUEHTUPOBAH Ha pacIIvpeHue W yriayOsieHue 3HaHWMA
00y4Jaromuyxcsi 0 KMBOM TIPUPO/ie, OCHOBAX MOJIEKY/ISIPHON M K/IETOUHOW OMOIOTHH, SMOPHOIOTUH
¥ OMOJIOTUM Pa3BUTHS, TEHETHUKH, CeeKI[UH, OMOTEXHOIOTHH, IBOTIOLIMOHHOTO YUEeHUS U SKOJIOTHH.

N3yuenue yuebHoro mipegMerta «buosiorus» Ha yriybieHHOM ypOBHe OPUEHTHPOBAHO Ha
TIOJTOTOBKY O0OYYaroL[uXCsl K TIOC/IeAyIoleMy MoyueHnto brosoruueckoro obpa3oBaHusi B By3ax
W opraHusalusx cpegHero mnpodeccruoHanbHOr0 o0pa3oBaHus. OCHOBY ero COZep>KaHusi
COCTaBJIsSIET CHUCTeMa OWO/IOTUUECKHWX 3HAHWUM, TIOYYeHHBIX TIPM H3yUYeHUM OO0YyJaroL[UMUCS
COOTBETCTBYIOI[UX CHUCTEMAaTUUYeCKUX pa3/le/ioB OHONMOTMM HAa YPOBHE OCHOBHOTO O0OII[ero
obpa3zoBanus, B 10-11 knaccax 3TH 3HaHUS TOIYyYarOT pa3BuTHe. Tak, pacIiMpeHbl W YTayO/eHsb
Orosornyeckre 3HaHUSI O PACTEHUSIX, )KUBOTHBIX, IpU0ax, OakTepusiX, OpraHu3Me uesioBeKa, 00X
3aKOHOMEPHOCTSIX KM3HH, [IOTIOJTHUTE/IbHO BK/IHOUeHbI OHo/iornuecKrde CBeJieHUsl TIPUK/IAHOTO U
TIOMCKOBOI'O XapakTepa, KOTOpble MOXXHO MCIO/b30BaTh KaK OPWEHTHPBI /sl MOC/IeyHOLIero
BbIOOpa mipodeccrr. Bo3aMoyKHa Takyke WHTerpawusi OMoI0ruyeckux 3HaHUM C COOTBETCTBYIOLUMU



3HaHUSIMH, TIOMyYeHHbIMM OOYYarOIIMMKCS TIpH HW3yueHWH (U3MKW, XUMUHM, Teorpaduul U
MaTeMaTHKH.

CTpykTypa TmporpaMMbl 10 yueOGHOMY mpeametry "Buonorus" oTpakaeT CUCTeMHO-
YPOBHEBbIIi M 3BOJIOLMOHHBINA TIOAXO/AbI K HW3yueHHto Ouosiornu. CornacHO WM, H3y4daroTCs
CBOMCTBA M 3aKOHOMEDHOCTH, XapaKTepHbIe [/isi JKUBBIX CHCTEM pPa3HOT0 YPOBHSI OpraHU3al[uH,
3BOJTFOLIMM OPTaHWYeCKOro MUpa Ha 3eMsie, COXpaHeHHs] OMOIOrMUecKoro pa3HooOpasysl TlaHeThl.
Tak, B 10 K/iacce M3y4yarOTCS OCHOBBI MOJIEKYJ/ISIDHON M KJIeTOUHOW OWOIOTvUH, SMOPHUOJIOTHH U
OUMO/IOTUM DPa3BUTHSI, TEHETHMKHU U CeJIeKI[UM, OWOTEeXHOJIOTUM W CUHTEeTHYECKOW Ouosoruw,
aKTya/IM3UPYIOTCSl 3HaHUSI OOydYarommxcs 1o OoTaHWKe, 300JIOTHM, aHATOMUM, (U3UOIOTHN
yesnoBeka. B 11 kjacce u3yuarOTCsl 3BOJIOLMOHHOE YuyeHHWe, OCHOBbI 5KOJIOTUM U YyuyeHHe O
ouocdepe.

YuebHbiii mipegMeT «buosorusi»  Tipu3BaH  00ecrieuuTh OCBOeHHEe — O00yYarolUMUCS
610/I0TMUeCKUX TeOpHi U 3aKOHOB, Wei, TIPUHLUIIOB 1 TIPaBUJI, JIeXKAIIMX B OCHOBE COBPEMEeHHOU
eCTeCTBeHHO-HAayuyHOW KapTWHbI MUpa, 3HAaHWK O CTPOeHWH, MHOroo0pa3ud MW 0COOEeHHOCTSIX
KJIeTKW, OpraHu3Ma, TIOMyJIAl[uH, OWOlleHO3a, SKOCHCTEMBI, O BBIJZAIOUIUXCS HAYUYHBIX
JOCTI)KEHUSIX, COBPEMEHHBIX MCC/Ie/JOBAHUSAX B OHUOJIOTHH, MPUK/IAJHBIX aclieKTax OMOIOTHYeCcKUx
3HaHWW. [l pa3BUTHS W TIOAJep)KaHUs WHTepeca oOydJaromuyxcs K OWojoruu Hapsagy co
3HAUUTe/IbHBIM OOBEMOM TEOPeTHUeCKOrO MaTepuana B CO/[epXKaHWM TPOTrpaMMbl 10 OHOI0TUN
TIpeJlyCMOTPEHO 3HAaKOMCTBO C MCTOpWel CTaHOB/IeHWS W DPa3BUTHs TOW WM WHOW o6sacTu
OuosioruyM, BK/IAZIOM OTeUYeCTBEHHbIX U 3apyOeXHbIX VUEHBIX B pelleHHe Ba)KHeMIINX
O10/IOTUYeCKUX U IKOJIOTUUeCKUX TIpobieMm.

Llens u3yyeHusi yueOHOro mpeamera «buosiorusi» Ha yriayO/séHHOM ypOBHe — OBajieHUe
00yYarIUMUCS 3HAaHUSIMUA O CTPYKTYPHO-(YHKIIMOHAIBHOM OpPraHU3al[iM >KUBbIX CUCTEM Pa3HOTO
paHra ¥ TpuoOpeTeHWe yMEHWH WCII0/b30BaTh 3TW 3HaHWUS B (OPMUPOBAHWUM HHTEpeca K
orpeZie/IéHHON 00sacTi TIpod)eCCOHANMBbHON IeATeIbHOCTH, CBSI3aHHOW C Ouosiorved, Wi K
BBIOODPY yueOHOro 3aBe/ieHUsI /1JIs1 TTPO/I0/DKEeHHs OM0/IOrMueckoro o6pa3oBaHusl.

HoctxeHue 1ieM M3ydyeHus yueOHOro npeamera «BWoOrusi» Ha yriayO/JéHHOM YDOBHe
obecrieurBaeTcst pellieHueM CIeyIoLUX 3a/ay:

OCBOEHHE 00YyUaroIMMHCS CUCTEMbI OMOJOTHYeCKUX 3HAaHHMN: 00 OCHOBHBIX OMOIOTMUECKUX
TeOpUsiX, KOHLEMLUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSIX U TMpaBWIaX, COCTABJISIOIINX
COBPEMEHHYI0 eCTeCTBeHHO-HayuHYI0 KapTHHY MHUPa; O CTPO€HWH, MHOT000pa3uu U 0COOeHHOCTSIX
Ouosiornueckux cucteM (KJIe€TKa, OpraHW3M, TOMy/sanus, Buj, OuoreoreHo3, Ouocdepa); o
BBIJAIOLIMXCS OTKPBITUSX Y COBPEMEHHBIX MCC/IeOBAaHUSIX B OMOIOTHH;

03HaKOMJ/IeHHe 00YYaroIMXCsI C MeTOAAMU TT03HAHUSI KMBOU MTPUPO/IBI: UCC/Ie0BaTeTbCKUMU
MeTo/[aMi OMOJIOTMUeCKUX HayK (MOJIEKY/SIPHOW W KJIeTOuHOW Ouosnoruu, 3mOpuosiornd |
OUO/IOTUM pa3BUTHSI, TEHEeTUKU M CeJieKL[UM, OWOTeXHOJIOTUM U CUHTeTHUeCcKOW Ouosioruw,
TaJIeOHTOJIOTHH,  JKOJIOTMHM); METOJAMU  CaMOCTOSITE/IbHOTO  TIPOBeZieHHsI  OMOJIOTHYeCKUX
ucciefioBaHuii B jabopatopur W B mpupofe (HabnroseHue, u3MepeHHWe, SKCIIEPUMEHT,
MO/le/IMpOBaHue);

OBJIaJleHHe OOYYarIUMHUCS YMEHHWSMU: CaMOCTOSITe/TbHO HaXO[WUTh, AHAIM3WPOBATh U
WCII0/Tb30BaTh OMOJIOTMUECKYI0 MH(OPMALMIO; T0/b30BaThCsl OMONIOTHUECKOW TepMHHOJIOTHEN U
CUMBOJIMKOM; YCTaHaB/IMBAThb CBSI3b MEX/y Pa3BUTHEM OMOJIOTHU U COLMATbHO-9KOHOMUUECKUMH U
9KOJIOTUYeCKUMU TIPOoOieMaMK ue/loBeYeCTBa; OLIeHWUBATh TOC/TIEACTBUSI CBOEH [esTeIbHOCTH 10
OTHOLIEHWI0 K OKpY’Karollel TpUpOJHON cpefle, COOCTBEHHOMY 3/I0POBbIO U  3/J0POBBIO
OKpY’KaroIux Jirofiell; 00OCHOBBIBaTH W COO/OJATh Mepbl TPOGUIAKTUKA WHQPEKIIMOHHBIX



3aboneBaHWl, TpaBWIa TIOBeieHHUsT B TIpUpoZie U obecrieueHusi 0e30MacHOCTH COOCTBEHHOM
JKU3HEJeITeIbHOCTY B UPE3BbIUAMHBIX CUTyalUsiX TPUPOJHOTO U TEXHOT€HHOTO XapaKTepa;
XapaKTepU30BaTh COBPEMeHHbIe HayuHble OTKPBITHS B 00/1aCcTH OMOIOTHY;

pa3BUTHe Yy OOyYaroIUXCsl WHTE/UIEKTYya/lbHbIX U TBOPYECKUX CIIOCOOHOCTeH B mporjecce
3HAKOMCTBA C BBbIIAIOIIUMUCS OTKPBITUSIMA M COBPeMEHHBIMM HCC/IeJlOBaHUSIMU B OHoOrUH,
pelllaeMbIMM €F0 TpoOsieMamMH, MeTO/I0JIOTHeN OMONIOTHYeCKOTO WCC/Ie[OBaHUs, TIPOBE/IeHUS
9KCTIepUMEHTa/IbHBIX  WCC/Ie[IOBaHWM, pellleHWs OWOMOTWYeCKWX  3a/ady, MO/e/TUPOBaHMUS
OuoIornUeCcKux 0OLEKTOB U TIPOLIECCOB;

BOCITUTaHWe y OOYyYaroLMXCsl [IeHHOCTHOTO OTHOLIEHHSI K >KUBOW TPUpPOZie B LIEJIOM W K
OTAeNbHbIM €€ O00BeKTaM U sBJeHWsM; (OpPMHUpPOBaHME SKOJIOTMUECKOH, T'eHeTHUYeCcKOM
IPAMOTHOCTH, OOLIeil Ky/JbTypbl TIOBeJEeHWs B TIPUPO/ie; WHTErpalid ecTeCTBeHHO-Hay4YHBIX
3HAHMIL;

nprobpeTeHre OOyUarOIIMMUCS KOMITETEHTHOCTH B pal[MOHAJIbLHOM TPUPO/OII0/Ib30BaHUN
(cobnromeHye TIpaBUIT TIOBeZIEHHs B TIPUPO/Ie, OXPaHbl BU/IOB, 3KOCUCTeM, OUocdepsrl), COXpaHEeHUH
COOCTBEHHOTO 37I0POBbSI M 3/I0POBBSl OKPY>KalOIMX Jofiel (cobmomeHuss Mep MpodUIaKTUKK
3aboneBaHuii, obecrieueHre 0e30MAaCHOCTH >KU3HEJEITeTbHOCTH B UYPE3BbIUAMHBIX CHUTYalUsX
NIPUPOJTHOTO M TE@XHOTEHHOT'O XapaKTepa) Ha OCHOBE HCII0/Ib30BaHUsS OMOIOTMYeCKUX 3HAHUK U
YMEeHHUH B MOBCEJHEBHOW )KW3HY;

CO3ZlaHMe YCJIOBUM JJIT  OCO3HAaHHOTO BbIOOpAa  OOyYarOLUIMMHUCS — WHIAWBUIYATbHON
oOpa3oBaTe/lbHOM  TPaeKTOpWH,  CIIOCOOCTBYyOIIeH — Moc/efyrolieMy  TpodeccoHaTbHOMY
CaMoOTIpe/eJIeHHI0, B COOTBETCTBUU C WH/AMBU/YalbHBIMUA UHTEpecaMu U NMOTPeOHOCTSIMU perrvoHa.

OOiriee uMCI0 YacoB, OTBe/leHHBIX Ha H3yueHWe OWONOTMM Ha YryybJeHHOM YpOBHe
cpenHero obiiero obpasoBanus, coctabssieT 204 vaca: B 10 kacce — 102 yaca (3 vaca B Hefie/Tio), B
11 knacce — 102 yaca (3 yaca B HeZieJit0).

Ot6op opraHu3aLMOHHBIX (HOPM, METO/IOB U CPe/ICTB 00yueHUs OMOJ/IOTHH OCYIIeCTBIISIETCS C
yUuéToM crieliiUKN ero CoZep>kaHus W HarpaBIeHHOCTH Ha TMPOAO/DKeHHe OHOIOrHuecKoro
oOpa3oBaHUsI B OpraHU3alUsiX CpejHero mpodeccroHaIbHOTO U BBICIIEro 00pa30BaHMsI.

OOsi3aTeNlbHBIM YCJIOBUEM TPW O0yueHWH OWOJIOTMM Ha YryIyO/JIEHHOM YDOBHE SIBJISIETCS
TIpOBe/ieHue 1abopaTOPHBIX U MpakTUueckux pabot. Takke ydyacTvie 00yJarolUXCsi B BBITIOJTHEHUU
TIPOEKTHBIX U yueOHO-HCC/IeloBaTe/TbCKUX PaboT, TeMaTHKa KOTOPBIX OTpeesiseTcsl yuuTesieM Ha
OCHOBe UMEIIUXCsI MaTepHa/IbHO-TEXHUUECKUX PECYPCOB U MECTHBIX TTPUPO/HBIX Y CJIOBHHA.

IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 BUOJIOT U HA
YPOBHE CPEJTHEI'O OBILIEI'O OBPA30BAHUSA

JINHHOCTHBIE PE3YJ/IbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K pe3yjabTaTaM OCBOEHHMS OO0yuaroluMHUCS
TporpaMm cpeiHero o0iriero 06pa3oBaHUs: TUUHOCTHBIE, MeTalpeZMeTHbIe U TpeJMeTHBbIe.

B CTpyKType JIMUHOCTHBIX De3y/IbTaTOB OCBOEHHUSI TIPOTPAMMBI 10 OWOJIOTHU BBIJe/I€HbI
CJIeIyIOIIMe COCTABJISIOIIHe: OCO3HaHUe 00yUaroIMMHUCS POCCUHCKON TPaXKJaHCKON MIeHTUUHOCTH
— FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IBHOCTA M CaMOOIIPe/le/IeHHI0, Ha/auyue Momueayuu K
o0yueHuto OHOIOTHY, Ye/neHanpasneHHoe pa3eumue BHyTPEHHUX yOeXKIeHUI JIMYHOCTH Ha OCHOBe
K/TFOUEBbIX 1[eHHOCTeH U UCTOPUUECKUX TPAJUIMK Pa3BUTHUsI OMOIOrMUECKOr0 3HAHUS], 20MO8HOCNb
u cnocobHocmb 0OOYYalOLIMXCS PYKOBOJCTBOBAaTbCSI B CBOEM /IeSITEJIBHOCTH  L[@eHHOCTHO-
CMBICJIOBBIMU  YCTaHOBKaMH, TPUCYIIUMHU cucTeMe OHo/ioruueckoro o0pa3oBaHUs, Haauyue



NpagoCco3HAaHuUsi IKOJIOTUUeCKOW KYJbTYPbl, CNOCOOHOCMU CMAsumb LieId U CTPOUThH >KU3HEHHbIE
TI/IaHBI.

JIMUHOCTHBIE pe3y/IbTaTbl OCBOEHMS TMPOrpamMMbl M0 OHOJIOTMU IOCTUTAIOTCA B €JUHCTBE
yueOHOM M BOCTIMTATeNbHOW [eTeTbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU DPOCCUHCKUMH
COLIMOKYJ/IbTYPHBIMHM, UCTOPUUECKHMH U [1YXOBHO-HPaBCTBEHHBIMU LI€HHOCTSIMHM, TIPUHSATHIMU B
o0IlecTBe TpaBUIaMU W HOPMaMH TIOBeJleHWsI W CIIOCOOCTBYIOT TIpOljeccaM CaMOTIO3HaHWUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTUS], Pa3BUTHsI BHYTPeHHeW MO3ULIMKA JUYHOCTH, MaTpPUOTU3MAa U
yBaKeHUs] K 3aKOHY W TpPaBOMOPSAKY, UeJ0BeKYy TpyJa M CTaplieMmy [OKOJeHHUI0, B3aWMHOTO
yBa)KeHUsI, 0epe)XHOTO OTHOIIEHUs K KYJIbTYPHOMY HaC/Ie[IUIO0 U TPAIUIIMSIM MHOTOHAI[MOHATLHOTO
Hapogia Poccuiickoii ®eneparu, Npyupoie U OKpy»Katolleit cpefie.

JINYHOCTHBIE pe3y/IbTaThbl OCBOEHHs y4yeOHOTO TipeiMeTa «BHOIOTHSI» [JO/DKHBI OTpa)kaTb
TOTOBHOCTb U CIIOCOOHOCTH 0OYYarOIIMXCS PYKOBOZACTBOBATHCS C(HOPMHUPOBAHHOM BHYTpeHHeH
TIO3UI[MeN JIMYHOCTH, CUCTEMOM 1IeHHOCTHBIX OPMEHTAl[|H, MO3UTUBHBIX BHYTPEHHUX YOeXXIeHUH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM L[EHHOCTSIM POCCUMCKOTO OO0IIeCTBa, pacliMpeHre KU3HEeHHOTO
OTbITa U OMbITa AeSITeIbHOCTH B TpOLiecce peasu3aliii OCHOBHBIX HarpaB/eHUM BOCIUTATe/TbHOU
J1esiTe/IbHOCTU, B TOM UHMCJIe B YaCTHU:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

CcOPMUPOBAHHOCTh ~ TPaKAAHCKOW  TO3UIUM  OOyuarolerocss Kak aKTMBHOTO U
OTBETCTBEHHOTO Y/ieHa POCCUICKOro 00I11eCTBa;

OCO3HAaHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00s3aHHOCTeM, yBakeHMe 3aKOHa |
TIPABOIOPSIJIKa;

TOTOBHOCTb K COBMECTHOM TBODUECKOW [esTeTbHOCTU TP CO3[JaHUM y4eOHBbIX TPOEeKTOB,
pellieHUr yueOHBIX U TI03HABaTe/IbHBIX 3a/1a4, BBIMOJTHEHUHM OMOIOTMYeCKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH OTIpeZiesiIsiTh COOCTBEHHYO TIO3ULIMIO TI0 OTHOIIIEHUIO K SIBJIEHUSIM COBPEMeHHOH
JKU3HU U OOBACHATE €6;

yMeHHe YUUThIBaTh B CBOMX JIEMCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMO/I€HCTBHS
JFofieli C pa3HbIMHU YOEXKAeHUSIMH, Ky/IbTYPHBIMHU LIEHHOCTSIMU U COLIMA/IbHBIM T10JI0)KEHUEM;

TOTOBHOCTb K COTPYAHMUECTBY B TIPOL[ECCE€ COBMECTHOTO BBITIOJIHEHUsS YueOHBIX,
M03HaBaTe/IbHbIX U UCC/Ie[0BAaTe/TbCKUX 3a/lau, YBaKUTEIbHOTO OTHOILIEHHSI K MHEHHIO ONIIOHEHTOB
Npy 00CYK/I€HUH CITIOPHBIX BOTIPOCOB OHOJ/IOTUUECKOTO CO/IePyKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JiesiTe/IbHOCTH;

2) IaTPMOTHYECKOTO BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPa)KAAHCKOW WJEHTUUHOCTU, TAaTPUOTU3MA, YBa)KeHUsI K
CBOEeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Tepesi PoanHoM, ropjocTy 3a CBOM Kpaii, cBoto PosuHy,
CBOW sI3BIK U KYJIbTYPY, MPOIILJIOe 1 HACTOsII[ee MHOTOHAI[MOHAIbHOTO Hapoja Poccuu;

1[EHHOCTHOe OTHOIIIeHWe K MPUPOAHOMY HAC/e[NI0 U MaMATHUKAM TIPUPO/IbI, JOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TeXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIleHMBAaTh BK/IAJ| POCCUMCKUX YUEHBIX B CTAHOBJIeHWEe W pa3BUTHe OHOJIOTHY,
TIOHUMaHWUs 3HaueHWss OHOJOTMM B TI03HAHWM 3aKOHOB TIPUPO/bl, B JKW3HM UeJiOBeKa W
COBpPeMeHHOr0 00I1IeCTBa;

uzieliHasi yOeXXIEHHOCTh, TOTOBHOCTh K CJTY)KEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

0CO3HaHHWe IyXOBHBIX LEHHOCTel POCCUICKOTO HAapoa;

c(hOpMHPOBaHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO ITOBe/IeHMUS;



CITOCOOHOCTH OLIeHMBATh CUTYAL[MI0 U TIPUHUMAaTh OCO3HAHHBIE PelleHUs], OPUeHTHUDPYSICh Ha
MOpaJibHO-HPaBCTBEHHbIE HOPMbI U LIeHHOCTH;

OCO3HaHMe JIMYHOTO BK/Ia/la B TIOCTPOEHKUEe YCTOHUMBOTO OyyIIiero;

OTBETCTBEHHOE OTHOILIeHHe K CBOMM POJIUTEJISIM, CO3/IaHHI0 CeMbU Ha OCHOBE OCO3HAaHHOIO
TIPUHSITHUS LIeHHOCTeN ceMelHOM >KU3HU B COOTBETCTBUU C TPaULIMSIMU HapoZioB Poccuy;

4) 3cTeTHYEeCKOro BOCIIUTAHMSA:

3CTeTHYeCKOe OTHOILIEHWe K MUY, BK/IOUas 3CTETHKY ObITa, HAYUHOTO W TEeXHUYECKOTO
TBOpPYECTBA, CIIOPTa, TPY/ia, 00I[eCTBEeHHBIX OTHOIIIEHUH;

TIOHMMaHKe SMOLIMOHA/ILHOTO BO3/IeliCTBUS )KUBOU MPUPO/bI U 8 11eHHOCTH;

TOTOBHOCTb K CaMOBBIPaKEHHIO B pa3HbIX BH/aX HWCKYCCTBa, CTpeMJieHWe TpOSIB/SATh
KayecTBa TBOPUECKOW JTMYHOCTH;

5) ¢pusuueckoro BocnuTaHus, (HOPMHUPOBAHNSA KY/IbTYPbI 3/0POBbs U SMOLIMOHA/IBHOI'0
Os1aromostyuus:

TIOHMMaHWe W peasu3alysi 3740poBoro u Oe3ormacHoro obpasa >XU3HU (3[[0pPOBOE TIMTaHUe,
co0OstoJileHre TUTMEeHWYeCKUX TIPaBUI U HOPM, COaaHCUPOBAHHBIM PEXXUM 3aHATUN M OT[bIXa,
perynsipHasi (hr3uyeckasl akTUBHOCTh), O€peXXHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIIEHUSI
K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MOHMMaHKe LIeHHOCTH MpaBW/ UHAUBU/YaJbHOTO U KOJIJIEKTUBHOTO 6e301acHOro roBeJjeHus
B CUTYyaLUsIX, YTPOXKAIOLMX 3/JOPOBbIO U >KWU3HU JIHO/IeH;

OCO3HaHWe TIOC/Ie[CTBUM M HENpUSATHS BpeJHBIX TpHUBbIUEK (yroTpebsieHUst anKoross,
HapKOTHKOB, KypeHUsi);

6) TPyA0BOro BOCIIUTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HaHMe 1[eHHOCTH MacTepCTBa, TPYAo/ro0ue;

TOTOBHOCTb K aKTUBHOW [IesiTe/IbHOCTU TeXHOJIOTMUeCKOW U COLMaIbHOW HarpaB/ieHHOCTH,
CIIOCOOHOCTh MHULIMHUPOBATh, TVIAHUPOBATh U CAMOCTOSITE/TBHO BBITTO/THATD TAKYO [1€SITe/TbHOCTH;

VMHTepeC K pas/uuyHbIM cdepam MpodecCcuoHaNbHOW [esTebHOCTH, YMeHHe COBepIIaTh
OCO3HaHHBIM BLIOOD OyAyILel mpodeccru U pean30BbIBaTh COOCTBEHHBIE XKU3HEHHBIE TUIaHbI;

TOTOBHOCTb U CIMOCOOHOCTH K 00pa3oBaHMI0 M camMo00Opa30BaHUIO HA TPOTSDKEHUH BCeid
)KU3HUY;

7) 3K0/10THYeCcKOro BOCIIUTAHUS:

9KOJIOTHUECKH Iiesiecoobpa3Hoe OTHOIIeHWe K TPHUPO/ie KaK MCTOYHMKY JXM3HM Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUA;

TIOBBIIIIEHHWE YPOBHSI 3KOJIOTMYECKOW KY/IbTYPhl: TPHOOpeTeHHe OIbiTa T/IaHWPOBAHMUS
TIOCTYTIKOB U OLIeHKU MX BO3MOJKHBIX MOC/Ie/ICTBUI /I OKpY>KatolLeil cpefibl;

0CO3HaHHUe r7100a/bHOr0 XapakTepa SK0JIOTHUYeCKUX 1pobsieM U MyTel UX pellieHus;

CIOCOOHOCTH UCII0JTb30BaTh NprobpeTaeMble TIPY U3yueHUH OMOIOTUY 3HAHUS U YMEHUs! TIPU
peliieHUU Tpo6sieM, CBsI3aHHBIX C palMOHAIBHBIM TIPHUPOZOIIOL30BaHKeM (COOJFoieH e TIPaBUIT
TIOBe/IeHHs1 B TIPUPO/ie, HAllPaB/IeHHBbIX HAa COXpaHeHHe PAaBHOBECHsI B 9KOCUCTEMax, OXpPaHy BU/IOB,
3KOCHCTeM, brocdepsi);

aKTUBHOEe HerpusaTHe [1elCTBUM, MPUHOCALIMX BpeJ] OKPY Karolllel MPUPOJHOM cpejie, yMeHue
MIPOTrHO3MPOBATh HEO/aronpusTHbIE SKOJIOTMYeCKre TOC/eCTBUS TPeJIIPUHUMAeMbIX [1eMCTBUM U
Npe/ioTBpaLaTh UX;

Ha/iMyde Ppa3BUTOTO HSKOJIOTUUECKOTO MBILIIeHUs, SKOJIOTUYEeCKOM KY/bTYphl, OIbITa
JiesITeTbHOCTU ~ 9KOJIOTUYEeCKOM — HarpaB/IeHHOCTH, YMeHUs PYKOBOJCTBOBATbCS UMM B



T03HaBaTe/IbHOW, KOMMYHHMKAaTUBHOM W COI[MA/IbHOW TIPAaKTUKE, TOTOBHOCTH K Y4YaCTHIO B
MPaKTHUEeCKOH [IesTeIbHOCTUA YKOJIOTUUYeCKOW HarpaBIeHHOCTY;

8) HeHHOCTH HaYYHOTr0 MO3HAHUS:

chopMUPOBaHHOCTb MHUPOBO33PEHUS], COOTBETCTBYIOILET0 COBDEMEHHOMY YDOBHIO Pa3BUTHS
HayKu U OOILeCTBEHHON TIPAKTHKW, OCHOBAHHOTO Ha /pajore KyJbTyp, CIIOCOOCTBYIOIIErO
OCO3HAHMIO CBOETO MECTa B MOJIUKY/IbTYPHOM MHDE;

COBEpIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOM KyJbTYpPhl KaK Cpe/CTBa B3aUMO/I€HCTBUS
MEXK/1y JIFOIbMH 1 TIO3HAHUST MUDa;

MOHUMaHWe criel$uKN OHUOOTUM KaK HayKd, OCO3HaHWs eé poiu B (OPMHUPOBAHUU
paLMOHA/BHOTO HAyUHOTO MBIIIJIEHUs], CO3/IaHUU LIeJIOCTHOTO TIpe/ICTaBIeHUs 00 OKpy»KarolieM
MHpe Kak O eIMHCTBe TIPUPO/Ibl, UeioBeKa U 00IeCTBa, B TIO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH
Y pellieHnH 1pobJ/ieM COXpaHeHHst TIPUPO/THOTO PaBHOBECHS;

yOEXXIEHHOCTh B 3HAUMMOCTH OWOJIOTMM [iJii COBPEMEHHOW LIMBWIM3AIMU: 00ecrieueHwust
HOBOTO YDOBHSI pa3sBUTHUs MEAWLUHBI, CO3JlaHHE TEePCIIEeKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX
pelliaTh pecypcHble MpoO/eMbl pa3BUTHs UeI0BEUeCTBa, MOWCKA MyTed BbIXO/A W3 T100aIbHBIX
9KOJIOTUYeCKUX TpobsieM U obecrieueHrsi Mepexofia K YCTOMUMBOMY Pa3BUTHIO, paljMOHATbHOMY
WCTI0/Tb30BAHUIO TTPUPOJHBIX PECYpPCOB ¥ (HOPMUPOBAHUIO HOBBIX CTAHZAPTOB JKU3HU;

3aMHTEPeCOBAaHHOCTh B TIOMy4YeHWU OWOIOTMYeCKUX 3HAHUM B LIe/IsX TOBBIIIEHUs 0O0Iei
KyJbTYpbl, €CTeCTBEHHO-Hay4YHOW TIDaMOTHOCTH, KaK COCTaBHOW YacTH (yHKLMOHA/IbHON
IPaMOTHOCTH 00yUaroLMXxcst, GOPMHUPYEMOI TIPH U3yUeHUH OHO0JI0THY;

TIOHUMaHWe CYIHOCTH MeTO/IOB TI03HAHHUS, WCIIO/Mb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTM HCIOJIb30BaTh TOJlyuyaeMble 3HAHUSI /I8 aHaaM3a W OOBSICHEHWs  sIBJIEHUH
OKPY)KAIOIIIero MHpa M TIPOMCXOJSIIUX B HEM HW3MEHEHWH, yMeHHWe JefaTh 000CHOBaHHbIE
3aK/IIOUeHHsI HAa OCHOBE HayuHbIX (AaKTOB M HMMEIOIIUXCSA JIaHHbIX C I[eJIbI0  [O/TyUYeHHst
JIOCTOBEPHBIX BLIBOJIOB;

CIOCOOHOCTH CaMOCTOSITE/TbHO UCTIOb30BaTh OMO/IOTMUeCcKre 3HaHUs /IS peleHust ipobiem
B peasibHbIX )KU3HEHHBIX CUTYal[UsX;

OCO3HaHWe LIEHHOCTH HAay4HOW [esTeJlbHOCTH, TOTOBHOCTh OCYIIECTB/ISITh TPOEKTHYIO U
WCC/IeJOBaTe/TbCKYIO [1eSTe/TbHOCTh UHAWBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb W CMOCOOHOCTh K HeTNpephIBHOMY 00pa3oBaHUIO U CaM000Opa3oBaHHIO, K
AKTMBHOMY TIOJTlyY€HMIO HOBBIX 3HAaHWW 1O OWOJIOTMM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPeOHOCTSIMU.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MeranpeMeTHbIe pe3y/bTaThl OCBOEHHWsS yuyeOHOro TipeaMeTa «BHOIOTHS» BK/IIOYAIOT:
3HauMMble 15 (OPMHPOBaHUsI ~ MMPOBO33peHMs]  OOyYaroLUXCs  MeXJUCLUIIMHAPHbIE
(MexrpeiMeTHbIe) 001lleHayUYHbIe TIOHSITHS, OTPakatolljye 1[eJIOCTHOCTh HayuHOW KapTHUHBI MUpa U
cnelMpUKy MeTOJOB T03HaHHs, MCII0/b3yeMbIX B €CTeCTBEHHbIX HayKaX (BeIecTBO, SHeprus,
sIB/IeHUe, TIPOLIecC, CUCTeMa, Hay4yHbld (DaKT, MPUHLUI, TUTI0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TeopHus,
WcciefioBaHre, HaO/MIOeHWe, W3MepeHue, SKCIepUMEeHT W JIDYTHe); YHUBepcasbHble yueOHbIe
JeuictBusi  (To3HaBaTe/ibHble,  KOMMYHHKATHBHbIE, peryJisiTUBHbLIE), obecrieunBaroIye
(opmupoBaHre (GYHKIMOHATBHOM T'PaMOTHOCTA W COLMAJbHOW KOMIIeTEHLUM O0yuaromuxcs;



CIIOCOOHOCTH 00yJaroIUXCst WCTIO/Tb30BaTh OCBOEHHbIe MEXKTUCLIUTITMHAPHBIE,
MHUDOBO33pEeHUECKMe 3HaHUSI W YHHMBEpCa/lbHble yueOHble [eWCTBUS B TI03HABAaTebHOM M
CoLManbHOM MPaKTHKe.

B pe3ynbraTe wu3yueHWss OHO/IOTHHM Ha ypOBHE cpeAHero o0ijero oOpa3oBaHUs Yy
obyuatrorerocsi O6yayt chopMupoBaHbl T03HaBaTe/bHbIE YHHBepCajbHble yueOHbIe 1eHCTBUS,
KOMMYHHUKaTUBHbIe YHUBepCa/ibHble yueOHbIe ZeCTBUS, PeTyJIATUBHbIE YHUBEpPCalIbHble yueOHbIe
JIeNCTBUSI, COBMECTHas /1eiTeTbHOCTb.

MertarnpejMeTHbIe pe3yJ/IbTaTbl OCBOEHWsI TIPOTPaMMblI CpefiHero o0iero o0pa3oBaHUS
JOJDKHBI OTPaXKaTh:

OBJ/1aleHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HABAaTe/IbHBIMHU AeHCTBUAMU:

1) 0a3oBbIe JIOrMUYeCKHUE JeHCTBHA:

CaMOCTOSITe/IbHO (D OPMY/IMpOBaTE U aKTyalM3WpOBaTh MpobjemMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WICTI0JTb30BaTh MPU OCBOEHWM 3HAaHWM MPUEMBI JIOTMYECKOr0 MbIIIeHus (aHa/ir3a, CUHTe3a,
CpaBHeHMs], KiaacCUbUKalK, 000OIIeHusI), PpacKpbiBaTh CMBICT OHOOTMUECKUX TIOHSTHH
(BBIJENATh WX XapaKTepHble MPU3HaKW, yCTaHABIUBAaTh CBSI3W C IPYTUMU MOHSATUSIMU);

oTipefie/isiTh  1ieJU  /leATe/IbHOCTH, 3a/laBas TlapaMeTpbl W KDUTEPUM UX [JOCTHKeHUS,
COOTHOCHUTh pe3y/bTaThl IeATeTbHOCTH C IMOCTaBJIeHHBIMHU LIe/ISIMU;

WCTIOJTb30BaTh OHO/IOTHYeCKHe TIOHATUSI [Jid O0bsiCHeHUs (aKTOB U SIBJIEHUM >KUBOMN
TIPUPO/IbI;

CTPOUTD JIOTUYECKUE PacCyXJeHusl (UIHAYKTUBHbIE, eYKTUBHbIE, 10 aHAJ0TUH), BbISIBISTh
3aKOHOMEPHOCTU W TIPOTMBOpPEUMsi B pacCMaTpUBaeMbIX SIB/IeHUSX, (OPMyIUpPOBaTh BBIBOZABI U
3aK/IIOUeHUs;

TIPUMEHSITb CXEeMHO-MO/ie/ibHble Cpe/ICTBa [Jisi Tpe/CTaB/IeHUsl CYIeCTBEHHbIX CBsi3ed U
OTHOIIIEHUH B HW3y4YaeMbIX OMOJIOTHUYECKUX OOBEKTaX, a TakKe IPOTHMBOPEUWM pPa3HOTO po/a,
BBISIBJIEHHBIX B Pa3/IMUHBIX MH(POPMAI[MOHHBIX UCTOUHHUKAX;

pa3pabaTbIBaTh TUIaH peIIeHus Mpo0/ieMbl C YUETOM aHA/M3a UMEIOIIUXCS MaTepyaIbHbIX U
HeMaTepHabHBIX PeCYpPCOB;

BHOCUTb KOPDEKTHBBI B [IeATe/lbHOCTb, OLIEHWBAaTb COOTBETCTBUE pe3y/IbTaTOB LIEJIsM,
OLIeHMBAaTh PUCKU MOC/Ie/[CTBUH /1eaTeTbHOCTH;

KOOD/IMHUPOBAaTb W BBITIOJHATL pabOTy B YC/IOBUSIX peasbHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBAThb KPEATHBHOE MBIIIJIEHUE TIPU PellIeHUH )KU3HEHHBIX MTPOo0JieM.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe JJeHCTBHS:

B/a/IeTh HaBbIKaMM yueOHO-HCCIe/JOBaTe/IbCKONW U TIPOEKTHOM [1esiTeIbHOCTH, HaBbIKaMHU
paspeliieHusi TpobsieM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TIOMCKY METO/IOB
pellieHus TPaKTUUeCKUX 3a/iau, MPUMEeHEHUI0 Pa3/InYHbIX METO/IOB NT03HAHUS;

WCTIO/Ib30BaTh pa3/dyHble BUZbl [eATeTbHOCTA 10 TIOJlyUeHWI0 HOBOTO 3HaHHUs, €ro
WHTeprpeTalyy, NpeoOpa30BaHUI0 M TIPUMEHEHHI0 B Y4eOHBIX CHUTyalldsiX, B TOM YHWC/e TIpH
CO3/]JaHNU YUeOHBIX W COLIMATbHBIX TIPOEKTOB,;

(¢opMUpoBaTh HayuHbId TUIl MBILIEHUs, BIaJ|leTh HAyuUHOW TEePMUHOJIOTHeN, KIH0UeBbIMU
TIOHSITUSIMUA U METOJaMU;

CTaBUTh W (OpPMYJ/IMPOBAaTh COOCTBeHHbIE 3aJjaud B 0Opa30BaTeNbHOU [[eATeTbHOCTH U
YKU3HEHHBIX CUTYaI[UsIX;



BBISIB/IITh IPUUMHHO-C/IE/ICTBEHHbIE CBSI3W W aKTya/lM3UpOBaTh 3a/jauy, BblBUraTh TMIIOTE3Y
eé pellieHUs], HAaXOAUTh apryMeHThI /I/Is1 l0Ka3aTe/IbCTBa CBOMX YTBEepPXK/eHU, 3a/laBaTh MapaMeTphl
Y KPUTEPHUU pellieHus;

aHa/IM3UPOBaTh TOyUYeHHbIe B X0/l PelleHHs 3a/jaud pe3y/bTaTbl, KDUTUUECKU OL[eHUBATb
WX ZIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MeHeHHe B HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyaLUsIM, OL|eHUBATh TIPUOOPETEHHBIH OTIBIT;

OCYLIECTBJISITh  1]eJIeHANPaB/IeHHbIA TIOMCK TiepeHoca CPeJCTB W Croco0OB /eWCTBUS B
npodecCcroHaNbHYIO0 Cpeay;

yMeTb TIepeHOCUTh 3HaHWs B  TIO3HABaTelbHYID M  TPaKTUUYecKyro  obmacTtu
JKU3He/1esTe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHUsI U3 Pa3HbIX MpeJMeTHbIX 00sacTeil;

BBI[BUTaTh HOBbIe WJeM, TpejjaraTb OpPUTHMHa/bHble TOAXOJbl U pelleHHsi, CTaBUTb
nipobsieMbl U 3aJjauu, [IOMyCKarollye ajibTepHAaTUBHbIE PelleHusl.

3) pabota c uadopmanueii:

OPMEHTHUPOBAThCS B PA3/IMUHbIX HCTOYHMKAX HHGOpMalmu (TekcTe yueOHOTO IMocoOws,
HAYYHO-TIONY/ISIPHOM JIUTepaType, OWOJIOTHUECKUX CJI0BAapsiX W CHPAaBOUHHKAX, KOMIIbIOTEPHBIX
0azax aHHbIX, B VIHTepHeTe), aHa/IM3UPOBAaTh WH(GOPMALMIO PA3/IMUHBIX BHJOB U (HOpPM
nipe/iCTaB/IeHysl, KPUTUUECKH OLIeHUBAThb €€ J0CTOBEPHOCTh U HeMPOTUBOPEUUBOCTh;

(opMyMpoBaTh 3arnpockl W TIPUMEHSTb pa3/MuyHble MeTOZAbl TIpU TOMCKe U oTOope
6uosiornueckoit nHbopMar, Heo6X0JUMOH [171s BLITIOJTHEHUST yueOHbIX 3a/au;

npuobpeTaTh OMBIT MCII0/Ib30BaHUS WH(GOPMALIMOHHO-KOMMYHHUKATUBHBIX TEeXHOJIOTHH,
COBEpILIEHCTBOBAaTh Ky/IbTyPy aKTUBHOI'O UCTIOb30BaHUS Pa3/TIMUHBIX TIOMCKOBBIX CUCTEM;

CAMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHMajbHYI0 (opMy TIpeAcTaBieHUsT OHOIOTHUECKOU
uHpopMalru (CxeMbl, TpadUKH, JUArpaMMbl, TaOIULbI, PUCYHKU U IPYTOE);

WCII0/Ib30BaTh HAYYHBIA SI3bIK B KayeCcTBe CpefcTBa Tpu pabore ¢ Ouomoruveckon
MHpopMaLyeii: TpUMeHsTh XUMHUUeckue, ¢u3nMuecKde U MaTeMaTHueckue 3HaKU U CHMBOJIBI,
¢dopmysiel, abOpeBUaTypy, HOMEHKIATypy, WCIO/Mb30BaTb ¥ TpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHe CPeJICTBa HarJ/IsiIHOCTH;

B/IaZileTh HaBbIKaMM paclio3HaBaHWs W 3alliUThl UHpopMaluu, HWHGOPMALIMOHHON
6e30macHOCTH JTMYHOCTH.

OBJ/1aieHNe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

1) o6menmue:

OCYILL[eCTB/ISITh KOMMYHHKALIMK BO BCeX cpepax )KM3HH, aKTHBHO y4aCTBOBATh B Jjaiore Uiu
JMICKYCCHH TI0 CyIIIecTBY 00Cy>XjaeMoii TeMbI (YMeHHe 3a/jaBaTh BOTIPOCHI, BEICKA3bIBATh CY>KJEHUS
OTHOCHTE/IbHO BBITIOJHEHUsI TpejijlaraeMoi 3aJjaud, yuuTbIBaThb WHTEpPechl W COTraCOBAaHHOCTb
TIO3ULIMHI IPYTUX YYaCTHUKOB JMasiora UK JUCKYCCUH);

pacrio3HaBaThb HeBepOasibHbIE Cpe/ICTBa OOIIleHHs], TOHUMaTh 3HaueHHe COLMAIbHBIX 3HAKOB,
TIPeATIOChI/IOK BO3HUKHOBEHUS] KOH(MIMKTHBIX CUTYyalldd, yMeTb CMSrdyaTbh KOH(IMKTHI U BeCTH
TIeperoBOPEHI;

B/IQ/IeTh Pa3MUHBIMU criocobamMu OOIIeHUsT W B3aUMO/IEMCTBUsSA, TOHMMaTh HaMepeHUs
JPYTHIX JIIOJield, TIPOSIB/ISITh YBa)KUTEbHOE OTHOIIEeHWe K coOeceHMKY UM B KOPPEKTHOH ¢opme
(hopMyIMpOBaTh CBOU BO3PaXKEHUsI;

Pa3BEPHYTO U JIOTUYHO U3/1araTb CBOK) TOUKY 3PeHUsI C UCTIOIb30BaHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecTHas /|eATe/IbHOCTh:



TIOHMMAaTh W WCIO/b30BaTh IMPEUMYIeCTBa KOMaHJHOW W WHWBH/YyalbHOW pabOThI Mpu
pelieHur OMOJIOTHUeCcKOl MpobsieMbl, 000CHOBBIBaTh HEOOXOJAMMOCTh TPUMEHEHHS! T'PYTIIOBBIX
(hopM B3auMO/ieiiCTBUS TIPU pellieHUH yueOHO 3a/1auu;

BbIOMpATh TeMAaTWKy W MeTO[bl COBMECTHBIX [eHCTBUM C Y4éTOM OOIIMX WHTEpPecoB U
BO3MO)KHOCTeN KaK/I0r0 uieHa KOJ1/IeKTUBa;

NIPYHUMATh Lle/I1 COBMECTHOM JlesiTe/IbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATh [1eMCTBHUS
10 eé [OCTWKEHHIO: COCTaB/sATh IIaH JIeWCTBUM, paclpefiesiTb poju C Y4Y6TOM MHEHUMU
YUaCTHUKOB, 00CY>K/1aTh pe3y/IbTaThbl COBMECTHOM pabOThI;

OL|eHMBaTh KaueCTBO CBOEro BKJIa/la M KaX/Or0 yuaCTHMKA KOMaH/Ibl B OOIIMI pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

npeJijlaraTb HOBble TPOEKTHI, OLIEHMBaTh HJEU C TO3ULMA HOBH3HBI, OPUTMHAIbHOCTH,
MpaKTUUeCKON 3HaUMMOCTH;

OCYILL|eCTBJISITh IO3UTUBHOE CTpaTernyeckoe roBefleHre B Pa3/IMYHbIX CUTYaLUsIX, IPOSIB/ISAT
TBOPUECTBO 1 BOOOpakeHUe, ObITh MHULIMaTUBHBIM.

OBJj1a/ieHMe YHHBePCa/IbHBIMH Pery/iaTUBHBIMH /leliICTBUSIMU:

1) camoopraHu3anms:

WCII0/Tb30BaTh OMOIOTHUeCKIe 3HaHUS /71T BBISIBJIEHHS TTPO0OJIeM U UX PeLIeHUs B )KU3HEHHBIX
Y yueOHBIX CUTYaLUsIX;

BbIOMpaTh Ha OCHOBe OMOJIOTMYECKUX 3HAHUH liefieBble W CMBIC/IOBbIE YCTAaHOBKU B CBOMX
JIeMCTBUSIX U TIOCTYNKax MO OTHOLIEHWIO K J>KUBOM MPUPOZEe, CBOEMY 3[0POBbI0 U 370DPOBbIO
OKpY’KaroLIUX;

CaMOCTOSITE/IBHO OCYIIEeCTB/ISATh TI03HABATE/bHYIO [IeITe/IbHOCTb, BBISB/SATH IPOO/EMBI,
CTaBUTb U OPMY/IMPOBaTh COOCTBEHHBIE 33Jjaull B 00pa3oBaTebHOMN JieaTeIbHOCTA U )KU3HEHHBIX
CUTyaLUsX;

CaMOCTOSITe/IBHO COCTaB/IATh TUIaH pellieHrs] TPo0IeMbl C YYETOM HMEIOIIUXCS PeCcypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U Mpe/[IIoUYTeHNH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PacCIIUPsITh paMKH y4eOHOro npeiMeTa Ha OCHOBe JIMUHBIX TTPeJIouTeHu;

JlesiaTb 0CO3HAHHBINA BbIOOD, apryMeHTUPOBAaTh ero, 6paTh OTBETCTBEHHOCTD 3a pellleHHe;

OL|eHMBaTh NPUOOPETEHHBIH OIIbIT;

criocobcTBOBaTh (DOPMUPOBAHUIO M TIPOSIB/IEHUIO IIHMPOKOW SPYAMLIMM B PasHbIX 00/1acTsax
3HaHWH, TTOCTOSIHHO TTOBBIIIATh CBOW 00pa30BaTe/IbHBIA U KY/IbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLIeHKY HOBBIM CHUTyalMsiM, BHOCUTb KODPEKTHBBI B [eSTeJbHOCTb, OLleHHWBAaThb
COOTBETCTBUE pe3yJ/IbTaToB LieJIsiM;

B/Ia/leTh HaBbIKaMU T103HABaTe/IbHOM pe/ieKCMY KaK OCO3HaHMS COBepIllIaeMbIX [JeHCTBUM U
MBIC/IUTE/TbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBAHUH, UCII0/Ib30BaTh NIPUEMBI pedieKCUu J1s
OL|eHKU CUTyal[iuH, BbIOOpa BEpPHOTO pelleHus;

yMeTb OLieHMBaTh PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHs 110 UX CHUKEHUIO;

NIPYHUMAaTh MOTHBBI M apI'yMEHThI JPYTHX [IPU aHa/li3e pe3y/bTaToB JesaTelbHOCTY;

3) npuHATHE Ce0s1 U APYTHUX:

NIpUHUMATH Ce0si, MOHUMast CBOM HeJIOCTAaTKH U JOCTOWHCTBA;

MIPUHUMAaTh MOTHBbI M apI'YMEeHThI IPYTUX NPY aHa/lv3e pe3y/bTaToB JlesTebHOCTH;

TIpM3HABaTh CBOE MPABO U MPaBO APYruX Ha OLIHNOKY;

pa3BHBaTh CII0COOHOCTH TOHUMaTh MUP C MO3ULMU JIPYTOTo YesioBeKa.



INPEJAMETHBIE PE3YJ/IbTATDI

[IpenMeTHbIe pe3y/bTaThbl OCBOEHHS COfiep)KaHusi yueOHOro mipeimera «buomorusi» Ha
yryiyOIEHHOM ypOBHE OPMEHTHPOBaHbI Ha oOecrieueHre MPO(UILHOTO 00yUYeHHUs] 00yuaroIuxcst
6uosioruu. OHU BKIIIOUAKOT: Crieljuduueckue Jjis OUONOTHY HayuHble 3HAHWS], YMEHHUsSI U CIIOCOOBI
JIeNCTBUIN 110 OCBOEHWIO, WHTeprpeTalyd W Tipeobpa3oBaHUIO 3HAHWM, BU[BI /I€ATEJILHOCTH 10
TIOJTyYeHUI0 HOBBIX 3HAaHWM W WX TMPUMEHEHWI0 B Pa3/MUHbIX yueOHBIX, a TakKe B peaslbHbIX
JKU3HEHHBIX cuTyanusx. [IpegmMeTHble pe3y/ibTaThl peCTaB/IeHbI 10 TO4aM U3YUYeHUsI.

[TpenmveTHBIe pe3ysbTaThl OCBOeHUs yueOHOro rpeameta «buosorusi» B 10 Kaacce AOIDKHBI
OTpa’kaTh:

copMUPOBAHHOCTb 3HAHWK O MeCTe W POy OMOIOTMM B CUCTEME eCTeCTBEHHBIX HayK, B
(hopMHpOBaHUM eCTeCTBEHHO-HayYHOW KapTHHBI MUPA, B TTI03HAaHWW 3aKOHOB MPHUPO/IbI U pelleHur
npobsieM parjoHa/IbHOTO TPUPO/IOTI0/Ib30BaHMs, O BK/a/le POCCUMCKUX U 3apyOe)KHBbIX yUéHbIX B
pa3BUTHE OUOIOTUH;

B/Ia/ileHNe CUCTeMOW OWOJIOTHYeCKUX 3HAHWM, KOTOpas BKJIFOYAaeT: OCHOBOIIOJIararoliue
Ouosiornueckre TepMHUHBI W TIOHSATUS (KW3Hb, KJ€TKa, OpraHu3M, MeTaboJu3M, TOMeocTas,
caMoperyJisLivsi, CaMOBOCIPOM3Be/leHre, Hac/leJCTBeHHOCTb, U3MEHUMBOCTb, POCT U pa3BUTHE),
ouosiornueckue Teopuu (kinetouHasi Teopus T. [1IBanHa, M. IllneiigenHa, P. BupxoBa, XpoMoCcOMHast
Teopusi HacneacTBeHHOocTH T. MopraHa), yuenus (H. V. BaBuioBa — 0 1ieHTpaX MHOr0o00Opa3usi v
TIPOMCXOXK/IeHUsT KY/IbTYPHBIX PacTeHHit), 3aKOHbI (eZ/MHOOOpasusi TIOTOMKOB T€PBOT0 MOKOJIeHUs,
pacliernieHus, YACTOTbl TaMeT, He3aBUCHMOTr0 HaciefoBaHus I'. MeHziesnsi, rOMOJIOTUUeCKUX PsiZI0B
B HacJie/iIcTBeHHOM u3aMeHurBocTy H. V1. BaBuioBa), pUHLUIIEI (KOMIT/IEMEHTapHOCTH);

B/Ia/leHrie OCHOBHBIMH METO/[JaMM HAyUYHOTO TIO3HAHUS, WCIO/b3yeMbIX B OHOJIOrMUeCKUX
WCC/Ie/IOBAaHUSIX JKUBBIX 00BbEKTOB (OMMcaHue, u3MepeHue, Hab/roieHre, SKCIIepuMeHT);

YMEeHHe BbI/Ie/IATh CyIleCTBeHHble TPU3HAKU: BUPYCOB, K/IETOK IMPOKApUOT Y SYKapHOT,
OJJHOKJIETOUHBIX M MHOTOKJ/IETOUHBIX OpPraHW3MOB, B TOM 4YMC/e OakTepuil, TpuOOB, pacTeHUH,
JKAUBOTHBIX U UeJ/IOBeKa, CTPOEHUs] OpPraHOB M CHUCTEeM OpraHOB pacTeHWH, >KUBOTHBIX, Ue/IOBeKa,
MIPOLIECCOB >KW3HeJesATebHOCTH, MPOTEKAlIUX B OpraHM3Max pacTeHWH, )XKMBOTHBIX U Ue/IOBeKa,
Ouosiornueckrx TporieccoB: obMeHa BelrlecTB (MeTab0/iM3M), TIpeBpalljeHUsi SHepPruu, OpokeHUs,
aBTOTPO(PHOIr0 U TreTepoTPO(HOro TUIIOB MUTaHUs, (POTOCUHTE3a U XeMOCHHTe3a, MUT03a, Mel03a,
raMeToreHesa, sMOpHoreHe3a, MOCTIMOPHUOHAILHOTO Pa3BUTHS, Pa3MHOXKEHHs, WHAWBUYaTbHOTO
Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMO/IeHCTBUS TEHOB, TeTep03Kca, NCKyCCTBEHHOTO 0TOOPa;

yMeHHe YCTaHaB/IMBaTh B3aUMOCBSI3M MeX/Ay OpraHOWJaMu K/IeTKA U UX (QYHKLUIMU,
CTpPOeHUeM KJIeTOK pa3HbIX TKaHel U UX (PYHKLUSIMU, MeXAYy OpraHaMu M CHUCTeMaMU OPraHoB y
pacTeHuUi, YKUBOTHBIX U UeioBeKa U UX (QYHKI[USIMU, MEX/y CUCTEMaMH OPraHOB U UX (QYHKLHSMH,
Me>K/ly 3TarlaMu 0OMeHa BeIleCTB, dTaraMy KJIeTOUHOTO [UKJ/Ia U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
3TarlaMy SMOPHOHA/ILHOTO Pa3BUTHUS, TEHOTUIIOM U (eHOTUTIOM, (PeHOTUTIOM U (aKTOpaMu CpPe[ibI
0o0uTaHuA;

yMeHHe BbISIBJISITb OT/IMUMTE/bHbIE TPHU3HAKU JKMBBIX CHUCTEM, B TOM UHWCJe pacTeHWH,
JKMBOTHBIX U YeJIOBEKa;

yMeHHe WCI0Jb30BaTh COOTBETCTBYIOI[UE apryMeHThI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO M
CUMBOJIVKY /IS lOKa3aTe/IbCTBa POZCTBA OPraHM3MOB pa3HbIX CHUCTeMaTUUeCKUX TPYIIIT;



yMeHHe pellaTh OMOJIOTHUecKre 3aZiaud, BbISIBJISTb IMPUYMHHO-C/IEJCTBEHHBIE CBSI3M MEXIY
UCCIeyeMbIMA OMOJIOTMUECKUMH TIPOIleCCaMy WM SIBJIEHUSIMHM, [ieJlaTh BBIBOJbI M TPOTHO3bI Ha
OCHOBAHHU TOJTyUYeHHbIX Pe3y/bTaToB;

yMeHHe BBITIOJIHATL JlabopaTopHble W TIpaKTHYecKue paboThl, cObO/IIOAaTh TMpaBUia IpU
paboTe c yue6HBIM U TabopaTOPHBIM 060pPYZOBaHKEM;

yMeHHe BbIIBUTaTb TUIIOTe3bl, TIPOBEPSATh WX IKCIePUMEHTalbHBIMU CpeZCTBaMH,
(hopMyMpys 1Lie/Tb UCC/IeIOBaHNs, aHATU3UPOBATh TOJTyUeHHbIe Pe3y/IbTaThl U /leflaTh BbIBO/IbI;

yMeHHEe Y4acTBOBaTb B yueOHO-MCC/Ie[0BaTeIbCKOM paboTe 1o OHOMOrUM, 3KOJIOTUUA U
MeJULIMHe, TIPOBOIMMOI Ha 0a3e INKOJILHBIX HAyUHBIX OOILECTB, W MyOIMYHO TMPeZCTaBIIsATH
TIO/TyYeHHbIe pe3y/IbTaThl Ha YUeHUUeCKHUX KOH(epeHIUsIX;

yMeHMe OLIeHMBATh 3TUUECKHe acTeKThl COBPEMEHHBIX UCC/IeJOBaHUI B 00/1acT OUO/IOTHU U
MeIMLMHbI (KJIOHMPOBaHKe, UCKYCCTBEHHOe OT/I0/0TBOPeHHe, HallpaB/ieHHOe U3MeHeHHe reHoMa U
CO3/laHKe TPaHCTeHHBIX OPTaHHU3MOB);

yMeHHe OCYIIeCTB/ISTb OCO3HaHHBIM BbIOOp Oyayieit mpodeccroHambHON [1esiTe/IbHOCTH B
obsacTi GMONOTMU, MeIUIMHBI, OMOTEXHOJ/IOTHH, BeTepUHAPHH, CeTbCKOTO XO35HCTBA, IMHUILEBOU
TIPOMBIIIJIEHHOCTH, YTyO/IsTh TI03HAaBaTe/IbHBIM UHTEPeC, HarpaB/IeHHbI Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIeH Mpodeccuu U TPOAio/DKeHHe Ouonornueckoro obpa3oBaHMsI B OpraHU3alUsX
cpezHero podeCcCHOHaIBbHOTO U BHICIIIEr0 00pa30BaHUsl.

[TpeaMeTHBIE pe3ysbTaThl OCBOEHUsT yueOHOTo rpeameTa «buosorusi» B 11 Kaacce [AODKHBI
OTpakaTh:

c(OpMHUPOBAHHOCTL 3HAHUM O MecTe W POjM OMONOTUM B CHUCTEMe eCTeCTBEHHBIX HaykK, B
(opMUpOBaHMM COBpEeMEHHOM eCTeCTBeHHO-HayuHOU KapTHHbI MHpa, B TI03HAHUM 3aKOHOB
TIPUPOZBI Y PellleHNH KOJIOTMUeCKUX TIpobjieM YesioBeuecTBa, a TakKe B DeIlleHWH BOIIPOCOB
palMOHAIBHOTO TPUPO/IOTIONb30BaHus, U B (POPMHUPOBAaHUM 1IEHHOCTHOTO OTHOIIIEHUs K MPHUPO/IE,
o01ecTBy, ue/oBeKy, O BK/IaJe POCCHMCKAX U 3apyOeKHbIX YU€HBIX-OHMOIOTOB B pa3BUTHE
6uosorum;

yMeHWe B/aZieTb CUCTeMOW OMOJIOTMUeCKUX 3HAHWM, KOTOpasl BKJIIOYAeT OrpefesieHUus U
TIOHMMaHWe CYILIHOCTH OCHOBOIOJIAraloluX OWOMOTHMYecKUX TEePMUHOB U TOHATUM (BUJ,
KOocHcTeMa, Ouocdepa), Ouosornueckue Teopu (3BOMIOI[MOHHAss Teopus Y. JlapBuHa,
CUHTeTHUeCKasi Teopusi 3BositoLuH), yueHuss (A. H. CeBepuioBa — 0O MyTSX M HarpaBIeHHUSX
spomouun, B.J. BepHazgckoro — o 6uocdepe), 3akoHb! (reHeTHYeCcKOro paBHOBecust [x. Xapau u
B. Baiinbepra, 3apogpimeBoro cxogctBa K. M. Bspa), mpaBuna (mMunummyma HO. JInbuxa,
9KO0JIOTUUECKOU TTUPaMU/Ibl SHEPTHH ), TUMOTe3bl (TunoTe3a «mupa PHK» Y. I'unbepTa);

yMeHHe B/aJeTb OCHOBHBIMM MeTOJaMM HayuHOro II03HAHHWS, WCII0/Ib3yeMbIMU B
OMOIOTUYEeCKHUX HWCC/IeJOBAaHUSIX JKUBBIX OOBEKTOB U 3KOCHCTeM (OINMUCaHWe, W3MepeHue,
Hab/roieHre, 3KCIrepuMeHT), Crioco0amMu BbISIBJIEHUS M OL@HKM aHTPOTOTeHHbIX W3MeHeHWH B
TIpUPOJE;

yMeHHe BbIIeNISTh CYIeCTBeHHble TIPU3HAKU: BU/IOB, OMOTeOI|eHO30B, 3KOCHUCTEM W
ouocdeprl, CTaOUIM3UPYIOIIETO, MABWXKYIETO W Ppa3pbIBaIOIIEro ecTeCTBEHHOTO O0TOopa,
aJIJIONaTPUYECKOTO ¥ CUMITaTPUUYECKOTO BUZ000Pa30BaHusl, BIUSHUS JABWKYIIMX CHJI SBOJIIOL[UH HA
reHO(OH/, TIOMYJ/ISILMK, TIPUCIIOCOOIEHHOCTH OPraHUu3MOB K cpefle OOMTaHUs, uepeOBaHUs
HarpaB/IeHUI 9BOJIIOLIMY, KPYTOBOPOTA BeIeCTB U MOTOKA SHEPTUH B 3KOCUCTeMaXx;

yMeHUe YCTaHaB/MBaTb B3aMMOCBSI3M MEX[Y TPOLeCCaMy 3BOJFOLMU, ABWKYLUMU CUTAMU
aHTpoIIOreHe3a, KOMIIOHEeHTaMH Pa3/IMUHbIX SKOCUCTeM U MPUCIIOCobIeHns MU K HUM OpPTaHH3MOB;



yMeHHe BBISB/IATH OT/INUNTE/bHbIE TIPU3HAKK XKUBBIX CHCTEM, MPUCTIOCO0/IEHHOCTh BUJIOB K
cpese obuTaHusl, aAOMOTHUECKMX U OMOTUYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBSI3ei
OpraHM3MOB B COOOIIIeCTBaX, aHTPOTIOT€HHBIX M3MEeHEeHUH B 9KOCHCTeMaX CBOe MeCTHOCTH;

yMeHHe WCII0/Ib30BaTh COOTBETCTBYIOIIME apryMEeHThI, OHUOOTHYeCKY0 TEPMUHOJIOTHIO U
CUMBOJIUKY [JIsl /lOKa3aTesJbCTBa PpOJICTBA OPraHU3MOB pa3HbIX CHCTeMaTUUeCKUX TPy,
B3aMMOCBSI3M OPraHM3MOB U Cpefibl OOWTaHWs, eJUHCTBA UYe0BeYeCKUX pac, HeoOXOJUMOCTH
coXpaHeHUsI MHOTooOpa3uisi BUIOB M 5KOCHCTEM KakK YCJOBUS COCYIECTBOBAHWS TIPUPOJABI U
Yye/I0BeueCTBa;

yMeHHe pellaTh OMOJIOTHUecKre 3aZiaud, BbISIBJISTb IMPUYMHHO-C/IEJCTBEHHbBIE CBSI3M MEXIY
UCCIelyeMbIMA OMOJIOTMUECKUMH TIPOIleCCaMy W SIBJIEHUSIMH, [leJlaTh BBIBOJbI M TPOTHO3bI Ha
OCHOBAHUU TIOJTyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIONHATE 1aD0paTOpHbIe W TIpaKTU4YecKue paboThl, COOJIOAATH TpaBWIa TIPU
paboTe c yue6HBIM U TabopaTOpHBIM 0060pY0OBaHKEM;

yMeHHe BbIIBUTaTb TUIIOTe3bl, TIPOBEPSATh WX IKCIepPUMEHTaTbHBIMU CpeZCTBaMH,
(hopMyHMpys Lie/Tb UCC/IeIOBaHNs, aHATU3UPOBATh TOJTyUeHHbIe Pe3y/IbTaThl U /lelaTh BbIBO/IbI;

yMeHHEe Y4acTBOBaTb B yueOHO-MCC/Ie[0BaTeIbCKOM paboTe 1o OHOMOrUM, 3KOJIOTUUA U
Me[ULIHe, TIPOBOIMMOIN Ha 0a3e INKOJIBHBIX HAyUHBIX OOILECTB, W MyOIMYHO TMPeZCTaBIISATH
TIO/TyYeHHbIe Pe3yJ/bTaThl HA yUeHNYeCKUX KOH(epeHIIUsIX;

yMeHWe OLeHWBaTh THIIOTe3bl W TEOPUM O TIPOMCXOKIEHUW JKU3HU, UeJOBeKa U
YyeslOBeUeCKMX pac, O TMpUYMHAX, TOCIEACTBUSX U Criocobax MpeJoTBPAIleHUs TI00aIbHbBIX
v3MeHeHHl B buocdepe;

yMeHHe OCYIIeCTB/STb OCO3HaHHBIM BbIOOp Oyayiei mpodeccroHaTbHON [esiTe/TbHOCTH B
obslacTi 6GMOIOTUH, SKOJOTUH, MPUPO/IONOIb30BaHuUs, MeAULIMHBI, OHOTeXHOIOTHY, TICUXOJIOTHH,
BeTepUHApHH, CEbCKOTO XO3SIMCTBA, MUIIIEBON MPOMBIIIIEHHOCTH, YTAyO/sTh MMO3HaBaTeTbHbBIN
WHTEpecC, HarpaB/IeHHbIM Ha OCO3HAHHBINA BLIOOD COOTBETCTBYIOIIEH MPO(eCcCHu U TMPOJO/KEHUEe
Ouonornyeckoro o0pa3oBaHUs B OpPraHU3alUsX CpeJHero MpogecCHOHATBHOTO W BBICIIETO
oOpa3oBaHwusl.

COJEPKAHVE OBYYEHUSA
10 KJTIACC

Copep>kaHuie IPOrpaMMBbl, BblJjeJIeHHOe KypCUBOM, He BXOAUT B MPOBEPKY rOCY/JapCTBEHHOMN
rutoroBoi arrectatuu (I'MA).

Tema 1. buosiorus Kak Hayka

CoBpemeHHass OMOIOTHST — KOMIUIEKCHass Hayka. KpaTkash MCTOpUSI pa3BUTHsI OHOJIOTHU.
buonornueckre HayKu W H3ydaemble WMU mMpobsembl. DyHAaMeHTanbHble, TIPUKIAJHBIE U
TIOMCKOBBIe HayUHbIe UCC/IeIOBaHUsI B OMOJIOTHY.

3HaueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOMN eCTeCTBeHHO-HAayYHOW KapTHHBI MUpa.
[Mpodeccun, cBs3aHHble C Ouonorvedl. 3HaueHWe OWOJIOTUM B TIPAKTUYECKOH [1eSITeTbHOCTH
yesioBeKa: MeJULIHe, CeIbCKOM X03SIMCTBe, TPOMBILLLIEHHOCTH, OXpaHe MPHUPO/JbL.

JeMoHCcTpanuu



[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH, Y. 'apseii, I'.
Mengpens, B. U. BepHaackuii, U. I1. ITaBnos, U. . Meunukos, H. U. BaBunos, H. B. Tumocdees-
Pecosckui, k. YorcoH, ®@. Kpuk, . K. benses.

Tabmuipl U cxembl: «CBsi3b OMONOTMU C APYTMMU HayKamu», «CucteMa OHOIOTMUYeCKUX
HAYK».

Tema 2. JKuBble cuCTeMbI U MX U3yUeHHe

JKuBble cuctembl Kak rpegmeT u3ydeHusi 6uvosiorun. CBOWCTBA JKMBBIX CHUCTEM: eJUHCTBO
XMMHYECKOI'0 COCTaBa, AUCKPETHOCTb U L|eIOCTHOCTD, CJI0XKHOCTb U YIIOPSAL0UYeHHOCTb CTPYKTYPBI,
OTKPBITOCTb, CAMOOpraHMU3aLisi, CaMOBOCIIPOU3Be[ieHUe, pPasZpaKUMOCTb, U3MEHYMBOCTb, POCT U
pasBUTHE.

YpoBHM oOpraHv3alMyd  KUBBIX ~CUCTEM: MOJIEKY/ISIDHBIM, KJ/I€TOUHBbIM, TKaHEeBbIH,
OpraHu3MeHHbIH, TIOMy/ISILIMOHHO-BU/IOBOM, SKOCHUCTEMHbIN (OMOreoleHOTUUeCKHii), bruochepHbIi.
ITponieccel, npoucxogsiye B XUBbIX cucTeMax. OCHOBHbIE ITPU3HAKK XKUBOr0. JKHU3Hb Kak (hopma
CylyecTBOoBaHMs MaTepun. Hayku, nu3yuaromye KuBble CUCTeMbl Ha Pa3HbIX YPOBHSX OpraHU3alyu.

W3yueHne >xuBbIX cucteM. Metozael Ouosnoruueckodt Hayku. HabmogeHve, n3MepeHwe,
3KCIIePUMEeHT, CHUCTeMaTu3aLus, MeTaaHanus. IloHaTre 0 3aBUCMMON U He3aBUCHMOM NepeMeHHOM.
ITnanupoBanue skcriepuMeHTa. IlocraHoBka v mposepka rumnote3. Hysnesas runoresa. Ilonsarue
BBIOODKM W €€ J0CTOBepHOCTb. Pa3bpoc B Ouonornueckux [faHHbIX. OLleHKa [JOCTOBEPHOCTH
MOJIyUeHHBbIX pe3ynbTaToB. [IpUuMHBI MCKa)KeHWs1 pe3y/bTaToB JKcriepumeHTa. [loHsATHE
CTaTUCTHUYECKOTO TecTa.

JdeMoHCcTpanuu

Tabmuiiel v cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «BUoIOrnueckue cuctemMbl», «CBOMCTBa
JKUBOU MaTepumn», «YPOBHU OpPraHMU3alMM >XUBOM IIPUPOAbI», «CTpOeHHe >KUBOTHOWU KIIeTKW»,
«Tkanu >KMBOTHBIX», «CHCTEMBI OpraHOB UeJI0OBeUYeCKOro OpraHusMa», «buoreoreHo3»,
«buocdepa», «MeTozbI U3yUYeHHs )KUBOU MTPUPOJbI».

O6opyzoBanue: abopaTopHoe 000py/0BaHUe /ISl TIPOBe/IeHUs] HaO/IO/[eHuH, W3MepeHHH,
5KCIIePUMEHTOB.

IIpakTHueckass pabora «VIcrosb30BaHWe pPa3/WYHbIX METOJOB TPU M3YUEHUU >KUBBIX
CUcCTem».

Tema 3. buosiorus KjieTku

Knetka — CTPyKTYpPHO-(DyHKL[MOHa/IbHasi eJUHMLIA >KUBOro. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounasi teopusi (T. IlIBann, M. lneiigen, P. Bupxos).
OCHOBHBIe M0I0)KeHUs] COBPEMEHHOH KJIETOYHOW TeOPHH.

MeToapl MOJEKY/ISIPHOM W K/JIeTOYHOM OWOJOTMU: MUKDOCKOIHS, XpOMartorpadus,
neKTpoopes,  MeTOJ, MeueHbIX  aTromoB, JuddepeHMaTbHOE  LIeHTPpU(YTrMpOBaHue,
Ky/JIbTUBUPOBaHUE KJETOK. M3yueHue (DUKCUPOBAHHbIX K/AemoK. ONeKTPOHHasi MUKPOCKOIIHSI.
KoHgokanbHas mukpockonusi. BumanbHoe (npuicusHeHHoe) uzyyeHue K/Aemok.

JdemMoHCcTpanuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. IlIsann, M. [llneinen, P. Bupxos, K. M. bap.

Tabmuiel 1 cxembl: «CBeTOBOM MHKDPOCKOI», «DJIEKTPOHHBIM MHKPOCKOI», «McTopus
pasBUTHS METOJ,0B MUKDPOCKOIIMU».

OO6opyZoBaHye: CBETOBOW MHKPOCKOI, MHKPOIIperapaTbl PAaCTUTeNbHBIX, >KUBOTHBIX U
OakTepraTbHBIX KJIETOK.

IIpakTHueckass paGora «/3yueHue MeTO/OB K/aeTOUHOW Ouonoruu (xpomaTorpadus,
snekTpodopes, auddepeHiranbHoe LeHTpUdyrupoBanue, ITLP)».



Tema 4. XuMuuyeckasi opraHusanys KJIeTKU

XVMUYeCKMM COCTaB KJIeTKU. Makpo-, MUKpPO- U y/JIbTPaMHUKpPO3/1eMeHThl. Bosa 1 eé ponb
KaK pacTBOpUTe/sl, peareHTa, ydacThe B CTPYKTYPHUPOBaHUM KJI€TKH, TeIUIOPeryJIsiLyu.
MuHepasbHbIe BelljeCTBa KJIeTKH, X Orosiornyeckast posib. Pojib KaTHOHOB M aHUOHOB B KJIETKe.

OpraHuyeckue BelllecTBa KieTKU. buosormueckue nonuMepsl. benkyd. AMUHOKMC/IOTHBINA
coctaB OenkoB. CTPyKTypbl 6enkoBoi Mosiekysnbl. [lepBryHasi CTpyKTypa Oenka, menTuiHasi CBS3b.
BropuuHasi, TpeTWyHasi, uYeTBepTUYHas CTPYKTypel. [leHaTtyparms. CBoiicTBa 0e/KoB.
Knaccudukarms 6enkoB. bruonoruueckue ¢hyHkiun 6e1KoB. [IpUoHbIL.

YrneBogpl. MoHOCaxapy/pl, AMCaxXapy/ibl, OJUrOCaxapybl U nosrcaxapuzbl. OOLmii riaH
CTpoeHusi U (PM3MKO-XMMHUEeCKHe CBOICTBA yrieBo/ioB. buonornyeckue ¢GyHKLIMU YT1€BO/OB.

Jlunygel. T'uppoduisHO-THAPOPOOHBIE CBOMCTBA. Knaccudukarys JIUTIA/0B.
Tpurnuniepuspl, Gochomunusl, BOCKH, CTepouAbl. buonornueckue ¢yHKUMM MuUnuzoB. O6iue
CBOMCTBa OWONOrMUECKUX MeMOpaH — TeKyuecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHMIO,
T0JIyTIPOHULIAEMOCTb.

Hyxkneunossle kucnotel. JHK u PHK. CrpoeHue HYK/IeMHOBBIX KUCIOT. HykieoTuabl.
[MpuHuun kommneMmeHTapHocTH. [lpaBuno Yapradda. Crpykrypa JHK — paBoliHas crwvparis.
MecroHaxoxzaerue u oronorunueckue pyHkipm JHK. Bugst PHK. ®ynkuyu PHK B knetke.

Crpoenne mosiekysibl AT®. Makpospruueckrve cBsi3u B MoJiekysie AT®. buosornueckue
¢dyukuuu  AT®. BoccraHoB/ieHHble TepeHOCUYMKH, WX (QYHKUUHM B  KieTke. /Ipyaue
Hykneo3uompugocpambi (HTD). CekBennpoBanue [JHK. Memoobl 2eHoMuKu, mpaHcKpunmomuku,
NpOmMeoMUuKuU.

CtpykTypHast Ouosiorusi: OMOXUMHYecKre W OuUOpU3MUeCKHe HCC/IeOBaHUS COCTaBa U
NIPOCTPAaHCTBEHHOM CTPYKTYPbI OuoMosekyn. ModeauposaHue cmpykmypbl U pyHKYuil Guomonexyn
u ux komnaekcog. KomnbtomepHbiil 0u3aliH u opeaHuyeckutli cuHme3 6UOMOEKYA U UX HeNPUPOOHbIX
aHan0208.

JeMoHCcTpanuu

[Toptpertsr: JI. Iloaunr, XK. YorcoH, @. Kpuk, M. Yunkuuc, P. ®paukivz, ®@. Conrep, C.
IIpy3unep.

HOuarpammel:  «PacripefjeieHe  XMMWUYECKMX 3/IEeMEHTOB B HEXMUBOW  IIPUPOZe»,
«PacnipeiesieHrie XIMHUYeCKHX 371eMEHTOB B )KUBOM IPUPOJiE».

Tabmunpr u cxemsl: «[leprofnyeckasi TabiMlla XUMUYECKHUX 371eMeHTOB», «CTpoeHue
MOJIeKy/ibl BOJbl», «BeljectBa B cocTaBe opraHu3MoB», «CTpoeHHe MOJIeKy/bl Oeskay,
«CTpyKTypbl 0enKoBOW MOJeKynbl», «CTpoeHHe MOJeKy/ YrieBofoB», «CTpoeHHe MOJIeKYJT
JnuaoB», « HyknenHoBble KUCIOTh, « CTpoeHue MoJieKy/ibsl ATD».

Ob6opyoBaHMe: XUMUUecKasi ocy/ja U 000py/joBaHue.

JIaGoparTopHas pa6ora «O6Hapy>xeHre OeKOB C MIOMOIIbI0 KaueCTBeHHBIX PeaKL|i».

JlaboparopHas pabora «lccneoBaHre HYK/I€MHOBBIX KUC/IOT, BbIIeJIEHHBIX U3 K/IETOK
Pas/IMUHBbIX OPraHU3MOB».

Tema 5. CTpoeHue 1 GQyHKIMH KI1eTKH

TUnbl KIeTOK: SyKapuoTHuecKass W TpokapuoThueckas. CTpyKTYPHO-(DYHKL[MOHa/IbHbIE
00pa3oBaHUS KJIETKH.

CTpoeHMe MPOKapUOTHUeCKOW KiieTkH. KieTouHasi creHka Oakrepuii v apxeil. Oco6eHHOCTH
CTPOeHUs reTepOTPO(HOU U aBTOTPO(HOM MPOKAPUOTUYECKMX K/I1eTOK. MeCcTo ¥ po/ib MPOKapuoT B
buoreHo3ax.



Ctpoenne ¥ (YHKI[MOHMPOBAaHWE >YKapUOTHYeCKOW KieTKW. [lna3maruueckas MemOpaHa
(mna3manemma). CTpykTypa Tula3MaThyeckoi MemOpaHbl. TpaHCIIOPT — BelecTB  yepe3
TUla3MaTUYecKyr0 MemOpaHy: TlacCuBHbIM (Auddy3us, obneryéHHas auddys3us), aKTUBHBIN
(MepBUUHBIA W BTOPWYHBIA aKTHUBHBIM TpaHcropT). [losyrponuriaeMocts MeMOpaHbl. PaboTa
HaTpPUM-KaJMeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, (harolyro3. JK30LuTo3. KieTouHas cTeHKa.
CrpykTypa ¥ GYHKLWH KIeTOUHOW CTeHKU pacTeHui, rpuboB.

Huroriasma. ILlutososb. lLluTockener. [IBwkeHue puroriasMbl. OpraHouzibl  K/ETKU.
OpHOMeMOpaHHbIe OpPraHOW/BI KJIETKU: 3HAOMIa3MaThueckass cetb (JIIC), anmapar I'ombmxw,
JTM30COMBI, WX CTpoeHWe U (yHKUMU. B3auMOCBs3b OZHOMEMOPAHHBIX OPraHOWOB KIIETKH.
CTpoeHuWe TpaHY/ISIPHOTO peTHKylayma. MexaHusm HanpaeneHusi beikoe e OIIC. CwuHre3
pactBopuMbix  OesikoB.  CuHTe3  KJIETOYHbIX  MeMOpaH. ['magkwii  (arpaHyJ/isIpHbIN)
SH/I0IIa3MaTUUecKud peTUKynyM. CekpeTopHas (QyHKuMs amnmnapara ['onbmxku. Moodugukayus
benxos 6 annapame I'onbOxcu. Copmuposgka benkos 8 annapame I'oab0cu. TpaHCIIOPT BellecTB B
KJIeTKe. Bakyosu pactuTenbHbIX KieTok. Kinetounslid cok. Typrop.

[ToslyaBTOHOMHBIE ~ OpPraHOW/bl K/IeTKW: MWTOXOHJpUM, TMacTuAbl. IIpoucxoscoeHue
mumoxoHoputl u naacmud. Cumbuoeene3 (K.C. Mepedsckosckuil, JI. Mapeyauc). CtpoeHue u
GyHKUMM  MWUTOXOHJpPWUM W miactyf. IlepBrUuHble, BTOpDUYHbIE U  CAOXKHbIE IIACTH/BI
(hoTOCHHTE3MPYIOIIMX 3yKapHOT. XJIOPOILIACThl, XPOMOILJIACThI, TEUKOM/IACThI BHICIIMX PAaCTeHHM.

HememOpaHHble opraHowbpl KiaeTkdn CTpoeHue W (QyHKIMKM HeMeMOpaHHBIX OpPraHOWZOB
K/IeTKd. Pubocombl.  TIpomedicymouHble — ¢guiameHmbl. MUKpodUIaMeHTbI.  AKMUHOBble
MuKkpogunameHmbl. MpblllleyHble K/I€TKU. AKMUHOBble KOMNOHEHMbl HEeMbIWeUHbIX KAemoK.
Mukpotpybouku. Kierounsri 1ieHTp. CTpoeHrWe U [JBIDKEHHE JKIYTUKOB M pPeCHHYeK.
MukpoTpybouku uuToruiasmel. Llentprons. Beaku, accoyuuposaHHble ¢ MuKpocurameHmamu u
Mukpompyboukamu. MomopHble b6eKu.

Slnpo. O6Gomnouka siapa, XpOMAaTWH, KapyvoIla3Mma, SAPBIIKH, WX CTpOeHWe U (yHKLUH.
SlnepHbIit OesTKOBBIM MaTpUKC. [IpocTpaHCTBEHHOE PacrioyioyKeHre XpPOMOCOM B HTep(da3HOM sifipe.
DyXpoMamuH u 2emepoxpomamuH. benku xpomMaTtuHa — rUCTOHBI. /JuHamMuKka sioepHoli 06010uKuU 8
mumo3e. Sl0epHbili mpaHcnopm.

KnerouHsle BktoueHusi. CpaBHUTe/IbHAS XapaKTePUCTHKA K/IETOK 3YKapUoT (pacTUTebHOM,
JKUBOTHOM, TPUOHON).

JleMOHCTpanuu

[Toprpetsr: K.C. MepexkoBckuy, JI. Maprysmuc.

Tabmip! 1 cxembl: «CTpoeHHe 3yKapUOTHUECKOH K/leTKn», «CTpoeHHe KUBOTHOM K/IeTKW»,
«CTpoeHMe pacTUTe/NIbHOM  KJIeTKW», «CTpoeHMe MMTOXOHApUW», «fAapo», «CTpoeHue
MIPOKAPUOTUYECKOU KJIETKU».

Ob6opyioBaHMe: CBETOBOM MUKPOCKOII, MUKPOTIPerapaThl paCTUTe/bHBIX, )KUBOTHBIX KJ/IETOK,
MUKpOIIpernapaThbl 6akTepyUanbHbIX KJIeTOK.

JIabopaTropHas pabora «l/I3yueHue CTpOeHUsI KJIETOK pa3/IMUHbIX OPraHU3MOB».

IIpakTnueckas pabora «/I3yueHre CBOWCTB KJIETOUYHON MeMOpaHbI».

JlaboparopHas pabora «liccrefoBaHue TIa3MOiM3a U [eM/Ia3Mo/iM3a B PACTUTETbHBIX
KJIeTKax».

IlpakTHueckasi padora «/I3yueHue [ABWKEHUS UTOTIa3MbI B PACTUTE/ILHBIX K/TeTKaX».

Tema 6. O0OMeH BelleCTB M MpeBpaleHHe JHePruM B KJIeTKe

Accumunsiiis M IUCCUMWISIIUS — [IBe CTOPOHbI MeTabomu3ma. Turbl oOMeHa BellecTB:
aBTOTPOGHBINA U reTepOTPOdHBIA. YUacThe KUC/IOpo/ia B 0OMEHHBIX TpoljeccaX. DHepreTuueckoe



obecrieueHrie kieTku: mpeBpaijeHrne AT® B oOMeHHBIX mporjeccax. depMeHTaTUBHBINA XapaKTep
peakiuii KJIeTouyHoro MetrabosimsMa. depMeHThI, X CTPOeHWe, CBOMCTBA U MEXaHU3M [eHCTBUSI.
Kogepmentsl. OTimuns (pepMeHTOB OT HeOpraHWYeCKMX KaTaau3aTopoB. benku-aktvBaTtopbl U
6enKu-uHruOMTOPLI. 3aBUCHUMOCTb CKOPOCTH (PepMeHTaTUBHBIX PeakLiii OT pa3TMuHbIX (PaKTOPOB.

[TepBUYHBIN CHHTE3 OpraHUYeCKUX BelecTB B KieTKe. POTOCHHTe3. AHOKCU2EHHbIl U
OKCu2eHHbIll ¢omocuHme3 y bakmepuli. Ceemocobuparoujue nueMeHmMbl U NU2SMEHMbl
peakyuoHHo20 yeHmpda. Ponb XxjoporiacToB B mpoiiecce (orocuHTe3a. CBeToBass U TeMHOBast
¢daspl. PomoodbixaHue, Cs, Cs. u CAM-munbt ¢pomocunmesa. IIpoAyKTUBHOCTb (DOTOCHHTE3A.
BnusiHue pa3nnMuHbIX (AKTOPOB Ha CKOPOCTh OTOCHHTe3a. 3HaueHWe (POTOCUHTE3a.

XemocuHTe3. Pa3HooOpa3ue OpraHW3MOB-XeMOCHHTETHKOB: HUTPUPHULIMPYOL[He OaKTepuH,
Xene300akTepuu, cepobakTepyuH, BOAOPOJHbIe OaKTepHH. 3HaUeHre XeMOCHHTe3a.

AnHaspo6Hble opraHu3mbl. Buzbl 6poxeHusi. TIpogykTbl OpokeHHsI U UX MCII0/Ib30BaHUe
Yye/IOBEKOM. AHAa’poOHbIe MHKPOOPraHW3Mbl KaK OOBEKTbI OHOTEXHOJOTMHM W BO30yAUTeH
6osesHeti.

A>pobHble OpraHu3Mbl. JTarbl SHEpreTMUeckoro obmeHa. [loAroTOBUTENBHBINA 3Tarl.
['mikom3 — 6eCKUCIOPO/IHOEe PaCITieryieHHe TJTFOKO3bI.

bronornueckoe okuc/eHWe, WM KIeTOYHOe [blxaHWe. Pojib MUTOXOHJpUM B Ipolieccax
Ouonornyeckoro okucieHus. Llukmuueckre peakuun. OKuciuTenbHOe (ocdopunvpoBaHue.
OHepaust MeMbpaHHo20 epadueHma npomoHos. Cunme3z AT®: paboma npomonHoli ATD-cuHmasswi.
[MpeumyiiiectBa a’pobHOro TyTH oOOMeHa BelllecTB Tiepesi aHa3pOOHBIM. OPHEKTUBHOCTD
SHepreTUUeCcKoro oomMeHa.

JdemMoHCcTpanuu

IToprpetsr: [Ix. Ilpuctmn, K. A. Tumupsses, C. H. Bunorpagckuu, B. A. Durensrapar, I1.
Murtuesn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHHTE3», «DHEpreTUUecKuii o0MeH», «buocuHTe3 Oeska»,
«Ctpoenue hepmeHTa», «XeMOCHHTE3».

O6opyoBaHMe: CBETOBOW MHUKPOCKOM, 000py/j0BaHKe [/isi TIPUTOTOBJIEHUS] TIOCTOSIHHBIX U
BpeMeHHbIX MUKPOMpernaparos.

JIabopaTopHasi paboTa «/3yueHre KaTa/IATHUECKOW aKTUBHOCTH ()epMEHTOB (Ha TpuMepe
aMuJsia3bl UM KaTasasbl)».

JIaGopaTopHas pabora «/3yuyeHue ()epMEHTaTUBHOTO PACIIIeIyieHHsT TIePOKCH/Ia BOOPO/ia
B PaCTUTE/bHBIX U JKUBOTHBIX K/I€TKaX».

JIaGoparopHas padora «CpaBHeHHe MPo1ieccoB (hOTOCHHTE3a U XeMOCUHTEe3a».

JIaboparopHas pabora «CpaBHeHue MMPoLiecCOB OPOKEHUS U IbIXaHHUSI».

Tema 7. HacneacTrBeHHasi HH()OpMaLus U peajiu3anis eé B KjieTKe

Peaku MatpuuHOro cuHTe3a. [IpMHIMI KOMIIEMEHTapHOCTM B peakLusiX MaTPpUYHOIO
cuHTe3a. Peanusaiusi Hac/ie[CTBeHHONW WH(poOpMaluu. ['‘eHeTUUeCKUM KOJ, €ro CBOWCTBa.
TpaHckpurniuss — MatpuuHblii cuHTe3 PHK. TIpuHLMIBI TPaHCKPUMIMK: KOMIIJIEMEHTapHOCTb,
aHTHUMApaJUIeNIbHOCTh, acCUMMeTpU4YHOCTh. Co3pesaHue mampuuHblx PHK 6 3sykapuomuueckoil
kiemke. Hekooupyouwjue PHK.

TpaHcsisaius ¥ eé 3Tanbl. Yuactvie TpaHcropTHbix PHK B OuwocuHTe3e Oenka. YcioBus
buocuHTesa 6enka. KogrpoBaHue aMUHOKUCIOT. Posib pubocoM B buocuHTe3e Genka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHu3alysi TeHOMa y TpPOKapuoT U
9YKapHOT. Peryisiiusi akTHBHOCTH TeHOB y TIpoKapyoT. ['unoTe3a orepoHa (®. 2Kako6, XK. MaHo).



MoneKynsipHble MexaHu3mbl 3Kcnpeccuu 2eHos y 3ykapuom. Poab xpomamuna e pe2ynsiyuu pabombi
eeHo8. Perysiysi 0OMeHHBIX MPOIeCcCoB B KiieTKe. KieTouHbIl roMeocTas.

Bupychl — HekeTouHble (DOPMbI KHU3HU U OOMUraTHbIE rapa3uThl. CTpoeHWe TPOCThIX U
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHbill yuka JHK-codepacawjux supycos,
PHK-codepacawjux supycos, bakmepuocpazos. ObpamHas mpaHckpunyusi, peeepmasa, uHmezpasd.

BupycHbie 3ab60/eBaHuUsT UeioBeKa, )KUBOTHBIX, pacTenuii. CITM[, COVID-19, coiuanbHbie
Y MeJULIMHCKYe TIPO0/IeMbI.

BuouHpopmamuka: uHmeepayus u aHanu3 boabwiux maccueos («bigdata») cmpykmypHbIx
buonoeuveckux OaHHblX. HaHomexnonozuu 6 6uonozuu u meduyuHe. IIpoepammupyemble ¢pyHKyuu
benkos. Cnocobbl 00cmagKu ekapcme.

JeMoHCcTpanuu

[Toptpetsi: H. K. Konbiios, [. Y. IBaHOBCKMIA.

Tabmuiel W cxembl: «buocwHTe3  Oesika», «I'eHeTHUECKMM KOA», «BHPYChI»,
«bakTepuocgaru».

IIpakTnueckas pabora «Co3aHue Moield BUPyCa».

Tema 8. JKu3HeHHBIH IUK/T KJI€TKH

KnetouHenii 1WKa, ero mnepuoabl W perynsius. MHrepdaza u muro3. OcobeHHOCTU
TIPOL[eCCOB, TPOTeKawiux B uHTepdase. [ToAroToBKa KIeTKA K JeneHuto. [IpecMHTeTHYeCKuit
(MOCTMUTOTHUYECKUM), CUHTETUUYECKUA W TIOCTCUHTETUYeCKUd (MPeMUTOTUUYECKUM) T[epruo/bl
vHTep(da3sbl.

Marpuunbiii  cuHte3 [IHK —  perutukanusi.  [lpuniuunel  pervdkaiuu — [JHK:
KOMIIJIEMEHTapHOCTb,  TOJYKOHCEPBAaTUBHbIM  CUHTE3,  aHTWIApa/l/Ie/NbHOCTb.  MexaHu3m
pervukanuy JTHK. Xpomocomsl. CTpoeHre xpoMocoM. Tesomepsl U Tesiomepasa. XpOMOCOMHBIN
HabOp K/JIeTKM — KapuoTuIl. [[UTUIOWHBIA W TaruIOWgHBIA HabOphl XpoOMOCOM. ['OMO/IOTHYHBIE
XpoMocoMel. I1o/10Bble XPOMOCOMBI.

Henenvie kmeTku — MuTo3. CTajvi MUTO3a U IPOUCXOSLLKE B HAX TMPOL[eCChI. TUIbI MUTO3a.
KapuokurHes v LUTOKMHe3. broornueckoe 3HaueHue MUTO3a.

Perysiiiusi MUTOTHYECKOTO 1[UK/Ia KIeTKH. [IporpaMMupyemast KieTouHasi TUOesb — arornTo3.

KrnetouHoe s4po, XpoMOCOMBI, (PyHKLIMOHa/lbHasi TeHOMUKa. MexaHu3mbl npoaugepayuu,
ouggeperyupoeKku, cmapeHus u 2ubeau kaemok. «Llupposas kiemka» — GuouHpopmamuuecKkue
Mooenu (pyHKYUOHUPOBAHUS KAemKU.

JleMOHCTpanuu

Tabmipl U cxembl: «KW3HEHHBIM LMK KIeTKW», «Mwurtos», «CTpoeHHE XPOMOCOM»,
«Permukauusa JTHK».

O6opyZoBaHre: CBeTOBOM MMKDPOCKOI, MMKpoIpenapaTbl: «MHTO3 B K/eTKax KopellKa
JIyKa».

JIaGopaTopHas pa6oTa «l/3yueHre XpOMOCOM Ha TOTOBBIX MUKpPOTperiapaTax».

JlabopaTopHasi pabora «HabmomeHre MHTO3a B K/IeTKaXx KOHUMKA KOpeIllKa JyKa (Ha
TOTOBBIX MUKDOIIperapaTax)».

Tema 9. CTpoeHue 1 (yHKIIMY OPraHU3MOB

Buonoruueckoe pa3Hoobpa3ue OpraHu3MoOB. OfHOK/IeTOuHbIe, KOJIOHUAJIbHbIE,
MHOT'OKJ/IETOYHbIE OPraHU3MBbl.

Oco6eHHOCTH CTPOeHHUsI U >KU3HeJesiTeTbHOCTU OJHOK/IeTOUHBIX OpraHusMoB. BakTepuw,
apxeH, O/IHOK/IeETOUHble TPUOBI, OJHOK/IETOUHbIE BOJOPOC/IH, Jpyryhe TpOTUCThL. KosoHuanbHbIe
OpraHu3MBbl.



B3aumocBs3b yacTeld MHOTOKJ/IETOUHOIO OpraHv3ma. TKaHW, OpraHbl U CUCTEMbl OpPIaHOB.
OpraHusMm Kak ejuHoe Lienioe. I'omeocTas.

TkaHu pacTeHui. TUIbI pacTUTeNbHBIX TKaHel: obpa3oBaresbHasi, TOKPOBHasi, MPOBO/SIIAs,
OCHOBHas1, MexaHuueckasi. Oco6eHHOCTH CTpoeHusi, PYHKIMM U pacrosioXKeHHsl TKaHel B opraHax
pacTeHuH.

TKaHU >)KUBOTHBIX M uesioBeKa. THUIbl KUBOTHBIX TKaHeM: 3MUTe/MaibHasl, COeJUHUTe/IbHaS,
MbIllleyHasi, HepBHass. OcobGeHHOCTH CTpoeHMs:, MYHKIMN W DPACIOJIOKeHWsT TKaHel B OpraHax
JKABOTHBIX U YeJI0BeKa.

Opranel. BereratvBHble U reHepaTUBHbIe OpraHbl pacTeHMW. OpraHbel U CUCTEMbl OpPraHOB
JKMBOTHBIX U yesioBeKa. DyHKIIMY OpraHoOB ¥ CUCTEM OPraHOB.

Ornopa Tesa opranu3moB. Kapkac pacteHuid. CkeneTbl OHOKIETOUHBIX U MHOT'OK/I€TOUHBIX
JKUBOTHBIX. Hapy>kHbIV 1 BHYTpeHHUM cKesieT. CTpOeHUe U TUIIbl COeJUHEHUS] KOCTEeH.

[BwkeHne  opraHu3MoB. [IBIKeHMe  OJHOK/JIETOYHbIX OpraHM3MOB: améOouHoe,
JKT'YTUKOBO€, peCHUUHOe. /IBUyKeHre MHOTOK/IETOYHbIX PaCTeHUI: TPOMM3MbI U HaCTUM. [IBrKeHue
MHOTOK/IETOUYHBIX )KUBOTHBIX U UejioBeKa: MbillleuHas cucteMa. Pediekc. CKeneTHble MBILILbI U UX
pabora.

[Tutanue opranu3mos. [lorsoijeHue BOAbI, YIVIEKUCIOrO rasa U MUHEPa/JbHBIX BeleCTB
pacteHussMUd. [IuTaHue >KMBOTHBIX. BHYTPUNOIOCTHOE W BHYTPUK/IETOUHOE MHIeBapeHue.
[TuTaHue TO3BOHOYHBIX >XUBOTHBIX. OTZenbl NHILEBAPUTE/NLHOTO TpakTa. [luieBapuTenbHble
kene3bl. [IuiieBapuTenbHas cucTemMa ueoBeKa.

[pixaHve opraHu3MoB. [IbixaHWe pacTeHWM. [lpixaHue >XMBOTHBIX. Juddy3us ra3oB uepe3
TIOBEPXHOCTh KjIeTKU. Ko)kHoe fbixaHWe. [IpixaTenbHasi MOBePXHOCTh. KabepHoe M JIErOYHOe
JpIxaHue. /IpIxaHue M03BOHOYHBIX )XUBOTHBIX U Ue/I0BeKa. JBOJIIOLIMOHHOE YCI0KHEeHHWe CTPOeHHs
JIETKMX TI03BOHOYHBIX >KUBOTHBIX. [IpIXaTenbHasi cucTeMa uejoBeKa. MexaHW3M BeHTW/ISLUA
NETKUX Y IITUL] ¥ MJIEKOTTUTAIOIIMX. Perymsiuus qpixanus. JpixarenbHbie 00bEMBI.

TpaHCIOpT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTeMbI pacTeHUH. TpaHCIIopT BellecTB
y )KMBOTHbIX. KpoBeHOCHas cucTema U eé opranbl. KpoBeHOCHas cicTeMa MO3BOHOYHBIX JKUBOTHBIX
u yesioBeka. Cep/ilje, KDOBEHOCHbIe COCY/ibl U KpoBb. Kpyru KpoBooOpaiilieHusi. JBOJIFOLIMOHHEIE
YCJIOKHEHUsI CTPOeHUs] KPOBEHOCHOW CHCTeMbl MO3BOHOYHBLIX >KMBOTHBIX. Pabora cepiia u eé
peryJsiLus.

Beipenienne 'y opraHusMoB. Beisenenne 'y pacteHuid. BbijeneHue 'y JKMBOTHBIX.
CokparuTte/ibHbIe Bakyosu. OpraHbl BeifeneHus. OUabTparys, ceKpelusi 1 o0paTHOe BCachIBaHHE
KaKk MeXaHW3Mbl paboTbl OpraHoB BbifeneHus. CBsi3b TIONOCTH Tejla C KPOBEHOCHOW U
BbI/IeJIMTE/IbBHOM CUCTeMaMU. DBrifjeneHre y TI03BOHOUHBIX JKUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue 1 QyHKIMOHMPOBaHUe HepoHa. OOpa3oBaHMe MOUH Y YeslOBeKa.

3amura y opraHu3MoB. 3all[UTa y OJHOK/IEeTOUHBIX OpraHu3MoB. Criopbl 6akTepuid U LIUCThI
MpoCTeNllMX. 3allliTa Yy MHOTOK/IeTOUHbIX pacteHud. Kytukyna. CpejcTBa MacCUBHOM U
XUMUUECKOM 3aiUThl. DUTOHLIU/BI.

3alyra y MHOTOK/IETOUHBIX )KUBOTHBIX. [IOKpPOBBI M MX NMPOU3BO/HbBIE. 3alljUTa OpraHnu3Ma OT
bonesHeli. ViMmyHHasi crcTeMa 4esioBeKa. KieTOUHBINM ¥ TyMOpaIbHBI UMMYHHUTET. BpoKAEHHbIM
¥ MpUOOpeTéHHBIN crielpuyeckuii UMMyHHUTeT. Teopusi KIIOHalIbHO-CeIeKTUBHOTO MMMYHHUTETa
(IT. Opmux, @®. M. bepner, C. ToHeraBa). BocmnanutenbHble OTBeTbl OpPraHu3MoB. Posb
BPOXKJIEHHOTO MIMMYHUTETA B Pa3BUTHU CCTEMHBIX 3a00/1eBaHUIA.



PasgpakuMocTe U peryssuys Yy OpraHusMoB. PasfpakvMOCTb Yy OJHOKJ/IETOYHBIX
opraHu3moB. Takcuchbl. Pa3zpaxumocTb W perysisuys y pacTeHUd. PocToBble BeljecTBa U MX
3HaueHue.

HepBHas cuctema u pedieKTopHasi perysisiliys y )KMBOTHbIX. HepBHasi cuctema U e€ oTJenbl.
OBOJTIOLIMOHHOE YC/I0)KHEHUE CTPOEHHsI HEPBHOUM CUCTeMbI Y KUBOTHbIX. OT/e/ibl TOJIOBHOTO MO3Ta
T03BOHOYHBIX KMBOTHBIX. Pediekc 1 pediekTopHas ayra. be3ycioBHbie U yC/I0BHbIE ped/eKChI.

I'ymopanbHas peryisiuuss U SHAOKPUMHHAs CUCTeMa >KMBOTHBIX W yesnoBeKka. JKesesbl
SH/IOKPDUHHOM CHUCTeMbl U HX TOpPMOHBI. [lelicTBMe TOpPMOHOB. B3auMMoCBA3bp HepBHOU U
3H/JOKpPHUHHOM cucteM. ['MnoTanamo-runogusapHas cucremMa.

JeMoHCcTpanuu

[Toptper: N. II. I1aBsoB.

Tabmuupl ¥ cxembl: «OJHOKIETOUHbIe BOJOPOCIW», «MHOTOK/IeTOYHbIE BOZOPOCIN»,
«baktepun», «IIpocTeiime», «OpraHsl IBeTKOBBIX pacTeHUI», « CUCTeMbl OPraHOB M03BOHOYHBIX
JKUBOTHBbIX», «BHyTpeHHee CTpOeHue HaceKOMbIx», «TKaHU pacTeHui», «KopHeBble cHCTeMbI»,
«Ctpoenwue ctebisi», «CTpoeHue TUCTOBOU TIACTUHKN», « TKaHU >KUBOTHBIX», «CKesleT uesioBeKa»,
«IInmeBaputesibHag cucteMa», «KpoBeHOCHass cucrtema», «/lpixarenpHasg cucrema», «HepsHas
cucrema», «Koxa», «MpblleyHasgs cucreMa», «BblgenurenbHas CcucTeMa», «IDHIOKPUHHAsS
cucreMa», «CTpoeHue MbIlLbl», «/MMyHuTeT», «KuilleynornosoctHeie», «CxeMa IUTaHUS
pacTeHuii», «KpoBeHOCHbIe CHCTeMbI [T03BOHOUHBIX YKUBOTHBIX», «CTpoeHre Tu/pbl», «CTpoeHue
TlaHapun», «BHyTpeHHee CTpoeHMe J0X7eBOro uepBsi», «HepBHasi cucrema pwib», «HepBHas
cucTeMa JIAryLIKu», «HepBHas crcTtemMa rpecMblKaroIuxcsa», «HepBHas cucrema nturyy, «HepBHas
cucTeMa MJeKOMUTarolx», «HepBHasi cucTeMa uesioBeka», «Pediiekc».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHKDOIperapaThl OJHOK/IETOYHbIX OPTraHWU3MOB,
MHUKpOIpernaparbl TKaHeld, PAaKOBHMHBI MOJUTFOCKOB, KOJUIEKI[UM HACEKOMBIX, WIJIOKOXKUX, >KUBbIE
9K3eMITISIpbl KOMHATHBIX pPacTeHWH, repbapyy pacTeHWi pa3HbIX OT/AEOB, Ba)KHbIE Tperaparsbl
JKUBOTHBIX, CKeJleThl TO3BOHOYHBIX, KOJIJIEKLIMM OeCrio3BOHOUHBIX )XUBOTHBIX, CKEJIeT UesiOBeKa,
obopyioBaHWe [jisi I€MOHCTPALIMU TTIOUBEHHOTO M BO3/YIIHOTO MUTAHUs PACTeHUH, paCIIerieHust
KpaxMmasia U OesikoB 1oj AelicTBueM (epMeHTOB, 000pyZioBaHUe /il I€MOHCTPALMU OMbITOB TI0
V3MEpPeHUI0 JKU3HEHHOW EMKOCTU JIETKMX, MeXaHW3Ma [IbIXaTelbHbIX [JBIDKEHUM, MOJenu
r'0JIOBHOT'O MO3ra pa3/IMuHbIX KUBOTHBIX.

JIaGopaTopHas pa6oTa «l3yueHre TKaHel pacTeHHI».

JIaGoparTopHas padoTa «lI3yueHre TKaHel KUBOTHBIX».

JIaGopaTopHas padota «l/3yueHre OpraHoB 1IBETKOBOT'O PACTEHHMS».

Tema 10. PasMHO)KeHUe U pa3BUTHE OPraHU3MOB

@®opMbI pa3sMHOXKeHHUs] OpraHu3MoB: Oecriosioe (BK/tOYasi BereTaTMBHOE) U T0JioBoe. Bujpbl
Hecrosioro pa3MHOKeHUs: IOUKOBaHUe, CTIOPY/IsLus, pparMeHTaLvsi, KTOHUPOBaHKe.

[TonoBoe pa3MHoyKeHue. [ToioBbIe K/1eTKU, Uiv rameThl. Meiio3. CTaauu mMeiio3a. [ToBesieHue
xpoMocoM B Metio3e. KpoccuHroBep. buosiornueckuii cMbIC/ Melio3a 1 TOJI0BOTO Tpoijecca. Meiio3
Y ero MeCTO B KU3HEeHHOM LIUKJIe OPraH1u3MOB.

I[pen3apoppiieBoe pa3BuThe. ['ameToreHes y )KUBOTHBIX. [1osioBbIe sxene3bl. Ob6pa3oBaHue 1
pasBUTHe I10/10BBIX K/IeTOK. CriepMaroreHes u ooreses. CTpoeHue M0JIOBBIX K/IeTOK.

OmiofoTBOpeHre U SMOPHOHANbHOE pa3BUTHE >XUBOTHBIX. CrOCOOBI OIJIOOTBOPEHUSI:
Hapy’kHoe, BHyTpeHHee. [lapTeHoreHes.

VHavBYyanbHOe pa3BUTHE OPraHW3MOB (OHTOTeHe3). OMOpHUO/Orus — HayKa O Pa3BUTUH
opranusmMoB. MopgozeHe3s — 00Ha u3 21aeHbix npobiem smbpuonozuu. KoHyenyusi mopgozeHos u



molenu mopgoeereza. Ctaauy >MOpHOreHe3a >KUBOTHBIX (Ha TMpuMepe JATyIIKW). [IpobseHue.
Tunel gpobnenus. /JemepMuHuposaHHoe u HedepMUHUpoeaHHOe OpobaeHue. Baacmyna, munbi
6nacmyn. OcobeHHOCTH ApOOJIeHUsT MIIEKONUTAIOLUIUX. 3apOo/IbIIeBble JIMCTKU (TacTPYJISLvs).
3ak/jajKka OpraHoB M TKaHed W3 3apo/blllieBbIX JMCTKOB. B3aumHOoe BaMsiHMe uvacTel
pa3BUBaloIIlerocs 3apojpiiia (3MOpHOHaIbHAs MHAYKLMSA). 3aK/iajiKa IlaHa CTPOEeHHs )KHBOTHOT'O
KaK pe3y/bTaT HepapXUuyecKux B3auMO/|eMCTBUM reHOB. BiusiHe Ha SMOpHOHanbHOE pa3BUTHE
pa3/MYHbIX (JaKTOPOB OKPY’Karolleld cpefibl.

Poct u pa3ButHe >kuBOTHBIX. [TocTamMOproHampHbIM iepuos. [IpsiMoe 1 HempsiMoe pa3BUTHE.
Pa3Butue c meramopo3oM y O6ecrio3BOHOYHBIX M TIO3BOHOUHBIX >KMBOTHBIX. BHosiormueckoe
3HaueHHWe IMPSAMOr0 Y HeNpsAMOro pasBUTUs, UX paclpocTpaHeHue B Iipupoge. Tumsl pocra
JKUBOTHBIX. DaKTOpbI peryJssifui pocTa >KMBOTHBIX U udesioBekKa. CTaguM MOCTIMOPHUOHATBLHOTO
pasBUTUS Y KMBOTHBIX M uesioBeKka. Ilepuojbl oHTOreHesa uesoBeka. CrapeHre UM CMepThb Kak
Ouonornueckye TpoIeCChl.

PasmMHO)XeHHe U pa3BuTHe pacteHud. ['ameToduT U copoduT. Meiio3 B KU3HEHHOM LIUKJIe
pactenuii. Obpa3oBaHue criop B Tpoliecce Meiio3a. 'ameroreHnes y pacteHuil. OriofloTBOpeHre U
pasBUTHE paCTUTE/bHBIX OpPraHU3MOB. [IBOMHOe OIUIOZOTBOPEHME Y I[BeTKOBBIX pPaCTeHHUHU.
O6pa3oBaHue 1 pa3BUTHeE CEMEeHH.

MexaHW3MBbI peryJisiLiy OHTOreHe3a y paCTeHUH Y KUBOTHBIX.

JeMoHCcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [Ilnemas.

Tabmunpl 1 cxembl: «BereratiBHOe pa3MHOXKeHHe», «THIbI 0ecriosioro pasMHOKEHUS»,
«Pa3MHOKeHHe XJaMUIOMOHAa/bl», «Pa3MHO)KeHUe 3BIJIeHbI», «Pa3sMHOXKeHUe THApbI», «Melo3»,
«XpoMocoMmsbl», «I'ameToreHes», «CTpoeHue SIULIEKIETKH U CliepMaTo3ou/a», «OCHOBHbIE CTaJuu
OHTOreHe3a», «[IpsiMoe 1 HerpsiMoe pa3BUTHE», «Pa3BUTHe MalCKOT0 XXyKa», «Pa3BuTre capaHum»,
«PasBuTne mArymku», «/IBoiiHOe OIUIOZOTBOpPEHME Yy LIBETKOBBIX pacTeHui», «CTpoeHue ceMsH
OJIHOZOJIbHBIX U ABYAOJbHBIX pacTeHU», «’KH3HeHHbIM LUK/ MOPCKOM KamyCTbl», «KU3HEHHbIN
LUK/ MXa», « KU3HEeHHbIV LUK/ 1allOPOTHUKa», « KU3HEHHbIN LUK/ COCHBD».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MUKPOIIperaparthbl SIHLeK/JIeTOK M CIiepMaTO30U/I0B,
Moze/b «[ UK/ pasBUTHS JIATYILKA».

JlaboparopHas pabora «li3yueHue CTpOeHMs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoOIperaparax».

IlpakTHueckasi pa6ora «BbisBieHWe TPU3HAKOB CXO/CTBA 3apO/bIiell IMO3BOHOYHBIX
JKUBOTHBIX».

JIaboparopHas pabdora «CTpoeHHe OPraHOB Pa3MHOXKEHHSI BBICIIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HayKa 0 HaC/IeACTBEHHOCTH U U3MEHUYMBOCTH OPraHu3MoOB

VicTopusi cTaHOB/IEHUSI M Pa3BUTUsI TeHETUKU Kak HayKu. Pabotel I'. Mengens, I'. ne ®pusa,
T. Moprasa. Posib oTeueCcTBeHHBIX YUéHBIX B pa3BuTHM reHetuku. Pabotel H. K. KonbiioBa, H. U.
BaeunoBa, A. H. Benosepckoro, I'. [I. Kapreuenko, FO. A. ®wmnuenko, H. B. TumodeeBa-
Pecosckoro.

OcCHOBHBIE TeHeTUUeCKUe TMOHATUSA U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, ajljle/bHble
TeHbl, ajbTepHAaTHUBHble IIPU3HAK{, [OMMWHAHTHBIM U peLIeCCMBHBIM IPU3HAK, T'OMO3MIOTa,
reTepo3uroTa, YWCTasi JIUHWS, THUOpUABI, TeHOTur, ¢eHOTUN. OCHOBHblE METO/[bl TEHETHKH:
rUOpU0I0TMUeCKUH, LIUTONIOTHYeCKUA, MOJIEKY/ISIPHO-TeHe TUUeCKHiA.

JeMoHCTpanuu



IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneros, H. 1. Basunos, A. H.
benosepckuii, I'. [1. Kaprieuenko, FO. A. ®unmunuenko, H. B. TumodeeB-PecoBckuii.

Tabmmiip! 1 cxeMbl: «MeTozbI TeHeTHKN», «CXeMbl CKPeIL{BaHHs».

JIaGoparTopHas pabota «/Ipo3oduna kKak 00BeKT reHeTHUeCKUX UCCIe[JOBaHUIN».

Tema 12. 3aK0HOMEPHOCTH HAC/1eACTBEHHOCTH

MonorubpuaHoe ckpeliuBaHue. [1epBoiii 3akoH MeH/ie/si — 3aKOH eIMHO00Opa3ust THOpHUI0B
nepBoro mnokoJsieHus. [Ipasuno njomuHupoBanus. Bropon 3akoH MeHzenss — 3aKOH paclleryieHus
npu3HakoB. LluTonornueckre 0CHOBBI MOHOTHOPHHOTO CKPeIIMBaHus. ['UIoTe3a UnCTOTHI raMeT.

AHanusupyolee ckpeiuBaHue. [IpoMeXyTOUHBIM XapakTep Hac/jaefoBaHUsA. PaciiernieHue
TIPU3HAKOB IPU HEIl0JITHOM JOMUHHPOBaHUU.

OurnbpusiHoe ckpelnyiBanue. TpeTuii 3akoH MeH/jesis — 3aKOH HE3aBUCUMOT'0 Hac/ieloBaHUs
TIpY3HAKOB. LluTosioruueckye 0CHOBBI JUTMOPUIHOTO CKpell{BaHUS.

CueryieHHOe HacjieZijoBaHue Tpu3HakoB. Paborel T. Moprana. CreryieHHOe HacjeJoBaHHe
TeHOB, HapyllleHre CLelJIeHUsI MeXX/ly reHaMu. XpOMOCOMHasl TeOpysl HaC/1e,CTBEHHOCTH.

'enetyka mnosa. XpOMOCOMHBIM MeXaHU3M ONpefeseHds1 Iosia. AyTOCOMBI M TIOJIOBbIe
XpOMOCOMBI. ['OMOrameTHbIi M reTeporaMeTHbId I0/1. ['eHeTHMUeckas CTPyKTypa IIOJIOBBIX
xpoMocoM. HaciejoBaHre NIPU3HAKOB, CLIETVIEHHBIX C IT0JIOM.

leHoTun Kak LenocTHas cucrema. IlnelioTponusi — MHOXXeCTBEHHOe [eUCTBHe TeHa.
MHosKecTBeHHBIM ~ anjenu3M. BsaumogeincTBue HeasienbHbIX TeHOB. KoMmIuieMeHTapHOCTb.
onucras. [lommumepus.

['eHeTHuUeCKMI KOHTPOJIb DPa3BUTHsI pacTeHWM, J>KMBOTHBIX U 4Ye/lOBeKa, a Takxke
(h1310/I0rMUeCKUX TIPOLIeCCOB, MOBe/IeHUs] U KOTHUTHMBHBIX (QyHKIMHA. ['eHeTHUecKre MexaHU3MBI
cuMOHOTeHe3a, MeXaHW3Mbl B3aUMOJEMCTBUSI «XO3fWH — TIApasuT» M «XO35UH — MHUKDPOOHOM».
'eHeTHUecKWe acmeKkTbl KOHTPO/S M M3MeHeHHUsl Hac/aeJCTBeHHOM WH(popMalid B TOKOJEHUSX
KJ/IeTOK U OpraHu3MOB.

JeMoHCcTpanuu

[Toptperts!: I'. Mengens, T. MopraH.

Tabmuipl U cxembl: «IlepBbili U BTOPOM 3aKoHbI MeHzensi», «TpeTuil 3akoH MeHgesnsi»,
«AHanu3supymolllee ckpelyBaHue», «HeronHoe gomuHypoBaHue», «ClLeruieHHOe Hac/jeZj0BaHue
TIPU3HAKOB y [1p030(usibl», «I'eHeTUKa nomna», «Kapuotun uenoBeka», «Kapuotun gpo30husbi»,
«Kapuotun ntuub», « MHOXXeCTBEHHBIN a/lien3M», « B3anMmozieiicTBre reHoB».

O6opymoBaHue: MOAeNb AJisi [IeMOHCTpPAIlMA 3aKOHOB eQUHOO00pa3us THOPUIOB I€PBOTO
TOKOJIEHUs] M pacllell/IeHus1 IPU3HAKOB, MOZe/b [JJIs [eMOHCTpalMyd 3aKOHa He3aBUCUMOIr'o
Hac/e/l0BaHUs TPU3HAKOB, MOZie/b [/ IeMOHCTpaLy CLIeIJIBHHOI'O Hac/le[0BaHusl [PU3HAKOB,
CBETOBOM MMKPOCKOIT, MUKpOIipenapar: «/lpo3oguna».

IlpakTnueckass pabora «lI3yueHWe pe3y/sbTaTOB MOHOTMODUJHOTO CKpelUBaHUS Y
ZIpO30(UIIbI».

IlpakTnueckass padora «li3yueHwe pe3y/nbTaTOB [AWTMOPUAHOTO CKpEIIWBaHUS Yy
Ipo30hubD».

Tema 13. 3aK0OHOMepHOCTH U3MEHYHUBOCTH

B3aumogeiictBre reHoTuna M cpeAbl Mpu ¢GopMUpoBaHUM (eHoTUMA. VI3MeHUHMBOCTb
npusHakoB.  KauecTBeHHble U KO/JIMUECTBeHHble  IpU3HAKW. Buabl  U3MEHUMBOCTU:
HeHac/le/ICTBeHHasl ¥ Hac/leICTBeHHasl.



MoauduvkalioHHasi W3MeHUHWBOCTb. Posib cpefibl B (POPMUPOBAHUM MOAU(PUKAI[MOHHOMN
ru3MeHUMBOCTU. Hopma peakiiy Tipu3Haka. Bapual[uoHHBIM psii ¥ BapualjuoHHass kpuBasi (B.
NoranHcen). CBoiicTBa MOAU(PUKALIMOHHON U3MEHUHNBOCTH.

leHoTunMueckass W3MeHUYMBOCTb. CBOMCTBA T'€HOTHUITUYECKOW W3MEHUMBOCTH. Bubl
TeHOTUITNYeCKON N3MeHUMBOCTU: KOMOWHATUBHAs, MyTallMOHHasI.

KomMOWHaTHBHasE M3MEHUMBOCTb. Meio03 W TI0JIOBOM TMpOIlecC — OCHOBAa KOMOWHATHBHOM
M3MeHUMBOCTU. Polb KOMOWHATUBHOM W3MEHUMBOCTU B CO3ZIAHWM FeHEeTUYeCKOTro pa3HooOpasusi B
ripejiesiax OJHOTO BU/A.

MyTalvioHHasi W3MEHYMBOCTb. BuAbl MyTaluii: TeHHble, XPOMOCOMHbIE, TeHOMHbIE.
CrioHTaHHble YW WHAYLMPOBaHHble MyTal[uu. SlepHble W I[UTOI/Ia3MaTHUeCKre MYyTalluu.
ComaThuecKde U TOJIOBble MyTalud. [IpUuvHBI BO3HUKHOBEHWS] MyTaluid. MyTareHbl U MX
B/MsIHAE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO Tipoljecca. 3aKOH T'OMOJIOTHUeCKUX
psiioB B HacneacTBeHHOW wu3MeHuuBocth (H.M. BaBuioB). BHesijepHass W3MeHUMBOCTh U
HacJ/1e[|CTBEHHOCTb.

OnueeHemuka U 3NU2EHOMUKAd, pO/b 3nuU2eHemuueckux (pakmopog 8 Hacaedo8aHuu U
U3MeHYU8OCMU (peHOMUNUYEeCKUX NPU3HAK08 Yy OP2aHU3MO8.

JeMoHCcTpanuu

IToptperts!: I'. ne ®pus, B. MoranHceH, H. 1. BaBusos.

Tabmuiel U cxembl: «Bugpl u3MeHUMBOCTH», «MoaudUKaIMOHHAS W3MEHUHUBOCTb»,
«KoMbrHaTHBHasi U3MEHUMBOCTb», «Meii03», «OriofoTBopeHue», «I'eHeTHUecKre 3abo/ieBaHUs
yesioBeKa», « BUibl MyTaLuii».

O6opyoBaHue: >KUBble W TrepOapHbIe 3K3eMIUIIPbl KOMHATHBIX pACTeHWM, PUCYHKU
(¢poTorpacum) >KMBOTHBIX C pa3/IMUHBIMU BH/IaMU U3MEHUMBOCTH.

JlaGopaTropHasa  pabora «VcciemoBaHWe — 3aKOHOMEPHOCTEH  MOJU(HUKAIIMOHHOMN
M3MeHUMBOCTH. [TocTpoeHre BapuallMOHHOTO psifia ¥ BapUallMOHHON KPUBO».

IIpakTHueckas padora «MyTalyu y Apo30dubl (Ha TOTOBBIX MUKPOIIPeraparax)».

Tema 14. I'eHeTHKa ye/10BeKa

KapuoTtun uesnoBeka. MeykayHapoJgHasi TIporpaMMa HCC/ieloBaHUSI TeHOMa uYesioBeKa.
MeTo/bl M3yueHHUs TeHeTHMKU uYesioBeKa: TreHeasiornyecKuid, OM3HEL|OBbIN, I[UTOTeHeTUUeCKui,
MOMY/ISILIUOHHO-CTaTUCTUUECKUW,  MOJIeKy/sipHO-reHeTUueckuid. CoBpeMeHHOe  orpe/iesieHre
reHOTHMa: TOJHOTeHOMHOe CeKBeHUpPOBaHWe, FreHOTUIMPOBaHKe, B TOM uuciie C nomoisio TT1P-
aHanmm3a. HacnesctBeHHbIe 3a00/eBaHUs uesioBeKa. ['eHHbIe U XPOMOCOMHBIE 00J/Ie3HU YesloBeKa.
Bonesnn c Hacne[CTBEHHOM TIpe/pacIio/ioXKeHHOCTbIO. 3HaueHWe MeJWLMHCKONM TeHeTUKU B
Npe/IOTBpAllleHNH M JieUeHWd TeHeTHYecKux 3abosieBaHui uesioBeka. MeuKO-TeHeTHUeCKoe
KOHCy/IbTUpOBaHue. CTBOJIOBbIe K/IeTKU. [TOHSTHE «TeHeTHYecKoro rpysa». OTHUeCKhe acreKThbl
MCc/ieloBaHUN B 00/1aCTU pe/lakTUPOBaHUsI TeHOMa U CTBOJIOBBIX KJ/IETOK.

'eneTryeckue (akTOpbl TOBBILIEHHOM UYBCTBUTEIBLHOCTH YeloBeKa K (U3MUecKkoMy U
XMMHUUECKOMY 3arpsi3HeHHI0 OKpYyrKarolleii cpeibl. ['eHeTHUeckasi mpepacrioyioKeHHOCTh UesioBeKa
K MaTOJIOTHSIM.

JleMOHCTpanuu

Tabmuipl 1 cxembl: «Kapuotun uenoBeka», «MeTo/bl W3yUeHUs] TeHETUKH UeI0BEKa»,
«['eHeTueckue 3a00eBaHNs YeTIOBEKa».

ITpakTHueckasi padora «CocTaB/ieHre U aHalnu3 PO/IOC/IOBHOMN».

Tema 15. Cesiekujuisi OpraHM3MoB



JomMecTukalsi U cejieKUMs. 3apokJeHWe CeJeKUUU U JomecThkauuu. Yuenue H. N.
BaBusioBa o IleHTpax MpoMCXOXJeHHs U MHOr000pa3usi Ky/IbTypHBIX pacTeHui. Posb cesekiyuy B
CO3/laHMM COPTOB PAaCTeHWM U MOPOJ >KMBOTHBIX. COPT, MOpoJa, ITaMM. 3aKOH T'OMOJIOTUYEeCKUX
pPSJOB B HacneACcTBeHHOW u3MeHuuBocTU H. U. BaBwioBa, ero 3HaueHue /il CeJIeKL[MOHHOU
paboThL.

Mertozbl cenieKI[UOHHOW paboThl. VICKycCTBeHHBI OTOOp: MacCOBBIM W WHAWBUIYATbHBIN.
Otanbl KOMOMHAI[MOHHOW CejieKIMK. VICIbITaHue TPOM3BOAWTeNel 10 moToMcTBy. OTOOp mO
TeHOTHUITy C TIOMOIIbIO OIIeHKU (DeHOTHIIa TIOTOMCTBA W OTOOp TI0 TEHOTUITYy C TOMOIIBI0 aHa/IM3a
JHK.

WcKycCTBeHHBIM MyTareHe3 KakK MeTOZ CeJIeKI[MOHHOW paboTel. PapuarvoHHBIA U
XUMHAYECKUM MyTareHe3 KaK WCTOYHMK MYTalMid Yy KyJbTYpHbIX (OPM OpPraHU3MOB.
Vicnonb3oBaHue TeHOMHOTO peflaKTUPOBaHUSI M MeTOoZloB pekoMOMHaHTHBIX [JHK asis rosyueHUst
VICXOJJHOTO MaTepuasa Jijisl CeeKL1u.

[TonyueHre  MOMUIION/IOB.  BHyTpuBHOBas  rubpupusanus.  Bau3KopojcTBeHHOe
CKpellvBaHye, Wi UHOpUAUHT. HepozicTBeHHOe CKpelljuBaHWe, Wi ayTOpUauHT. ['eTepo3uc u ero
npuurHbl. Vcrnonb3oBaHue rerepo3vca B ceseKuuu. OtmanéHHasi rubpuausanus. [IpeoponeHue
Oecrtofust MeXXBHUOBBIX THMOPHAOB. JOCTI)KEeHWS CeNleKLMH PACTeHWH W JKUBOTHBIX. «3e1éHas
peesonoyus».

CoxpaHeHWe U U3yueHUe TeHeTUYECKUX DPeCypCOB KyJbTYPHBIX pacTeHUNW U UX [AUKUX
poAuuelt [jisi CO3/jJaHUsI HOBBIX COPTOB U TMOPHW/IOB CebCKOXO3SIMCTBEHHBIX Ky/IbTyp. M3yueHue,
COXpaHeHue U ynpaejneHue 2eHemu4ecKUMU pecypcamu CelbCKOXO035LUCMBEHHbIX U NPOMbICA08bIX
JHCUBOMHDIX 8 Ye/sIX YAyuWeHUs CyweCcmayrowjux U co30aHusl HO8bIX NOPOO, AUHUL U KPOCCO8, 8 MOM
uucne C nNpuMeHeHUeM COB8PeMeHHbIX MemoO08 HAYUHbIX UCCAe008aHUll, nepedosbix udell U
nepcneKmuHbIX mexHoa02Ull.

JeMoHCcTpanuu

IToptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kapnieuenko, I1. II. JIykesHenko, b. JI.
Acraypos, H. Bopnoyr, /1. K. bessies.

Tabmuipl ¥ cxembl: «LIeHTpPBI MPOMCXOXKAEHHSI U MHOT000pa3usi Ky/JbTYPHBIX pacTeHU»,
«3aKOH TOMOJIOTUUECKHX PSIOB B HaC/Ie[JCTBEHHOW WM3MEHUMBOCTH», «MeToJbl CeeKLnn»,
«OTpanénHasi Tubpuan3aLys», «MyTareHes».

JlaGopaTopHas pabora «li3yueHHe COpPTOB Ky/bTYPHBIX DAacCTeHWM W TIOPOJ, [JOMAITHUX
JKAUBOTHBIX».

JIaGoparTopHas padota «/3yueHre METO/IOB CeJIEKI[UH PaCTEHUI».

IlpakTHueckasi padora «IIpyBHUBKa pacTeHUii».

IKckypcuss «OCHOBHbIE MeTOJbl W [IOCTMXKEHMSsI CeJIeKLJUM pacTeHWM M >KMBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLUI0, IIJIEMEHHYH0 (epMy, COPTOUCIIbITaTeNbHbIM YYacTOK, B TEIUIMYHOE
XO035ICTBO, B J1abOPAaTOPHIO arpOyHUBEPCUTETA WU HAYYHOTO LIEHTPa)».

Tema 16. BuoTrexHo/10rUs1 U CHHTeTHYeCKasi Ouosiorus

OOBeKThl, WCIO/b3yeMble B OWOTEXHOJOTMU, — KJI€TOUHble W TKAaHEBble KY/bTYPHI,
MHUKDOOPTaHU3Mbl, WX XapaKTePUCTHKa. TpaAuiliioHHass OuoTexHOMOTHs:  XjeboreueHue,
TIoTyUYeHre KHC/IOMOJIOYHBIX TPOAYKTOB, BHHOenue. Mukpobuosnornueckuii cuHTe3. OOBeKTbhI
MHUKPOOHOIOTHUeCKUX TexXHosorui. [Ipon3BocTBO Oenka, aMMHOKUC/IOT ¥ BUTAMUHOB.

Co3fanve  TeXHOJIOTMA M WMHCTPYMEHTOB  1ie/IeHaripaBlIeHHOTO  W3MeHeHUs U
KOHCTPYMPOBaHUs1 FTeHOMOB C LieJIb0 TI0JIyUeHUs] OpraHM3MOB U UX KOMIIOHEHTOB, COZlepXKalliix He
BCTpeYaroliecs B IpUpozie OMOCUHTeTHUeCKHe My TH.



Knerounass uvnxeHepus. MeTogpl Ky/nbTypbl K/IeTOK M TKaHed pacTeHWH W JKWBOTHBIX.
Kpuobanku. Comatnyeckass ruOpuav3alisi W CoMaTU4yeCcKuil 3mOpuoreHes. Vicrmonb3oBaHue
raryiou/loB B CeleKUUM pacTeHWi. [losnyueHue MOHOKIOHA/AbHbIX aHmumesn. Mcnonb3oeaHue
MOHOK/IOHA/IbHBIX U NOAUK/AOHA/bHbIX aHmumen 8 mMeouyuHe. VICKyCCTBEHHOe OIUIOZ0TBOPEHHeE.
PekOHCTPyKLMS SIMLEK/IeTOK U KJIOHHMPOBaHWe >KMBOTHBIX. MeTo/ TpaHCIIIaHTalUU sifiep K/IeTOK.
TexHono2uu  0300po8neHUsl,  KyAbMUBUPOBAHUS U  MUKPOK/AOHA/NbHO20  PA3MHOMCEHUS
CeNbCKOX03ALCMBEeHHbIX KyAbMmyp.

XpOMOCOMHasl Y TreHHass HUHXeHepus. VICKyCCTBeHHBIM CHUHTe3 I'eHa W KOHCTpPyMpOBaHUe
pekombuHaHTHEIX [JHK. Co30aHue mpaHceeHHbIX OpeaHu3mos8. JIOCTVD>KeHWS W TIepCIIeKTHBBI
XPOMOCOMHOW ¥ TeHHOW UH)XXeHepUH. JKOJIOTMYeCcKre U 3THUecKre pobieMbl TeHHOW WH)KeHepUH.

MepuiyHckue O6uotexHosoruu. IloctreHomHas tudpoBasi meauivHa. [11IP-auarHocTHKa.
MeTtabo/0MHBIN aHa/in3, reHOLeHTPUUeCKH aHau3 MpoTeoMa YesioBeKa /i/isi OLIEHKHA COCTOSTHUS
ero 3710poBbsi. Vcriosb3oBaHMe CTBOJIOBBIX KileToK. TapreTHasi Tepanusi paka. 3D-61onHkeHepusi
A7 pa3paboTKu (yHAaMeHTalbHbIX OCHOB MEeAWL[MHCKUX TeXHOJIOTWHM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHell COUeTaHHWEeM TeXHOJIOTHM TpéxMepHOro OMONpUHTHHTa U cKaddonauHra Aas perieHust
3a/ja4 [epCOHaIM3UPOBaHHOU MeJULIHBI.

Co3gaHre BEKTOPHBIX BaKIWH C Lebl0 obecrieueHWss KOMOWHUPOBAHHOMW 3alllUThl OT
Bo30yzuteneli OPBU, ycTaHOBneHHe MOMEKY/ISpHbIX MexaHW3MOB (YyHKUMOHUpoBaHusi PHK-
COZiepyKall[X BUPYCOB, BBI3bIBAIOIINX 0CO00 OracHble 3a00JieBaHMs UeioBeKa U JKUBOTHBIX.

JeMoHCTpanuu

Tabnurp! 1 cxembl: «lcriob30BaHe MUKPOOPraHW3MOB B TIPOMBIIJIEHHOM ITPOU3BO/ICTBEY,
«KnetouHasi uH)KeHepusi», «['eHHast UH)KeHepusi».

JIaGopaTopHas pa6ota «l/3yueHre 005EKTOB OMOTEXHOIOTUM».

IlpakTHueckasi pabora «IlosyueHre MOJIOYHOKHUC/IBIX TIPOJJYKTOBY.

JIKCcKypcusa «buoTexHoOrus — BaKHeMIas MPOU3BOJAUTE/NbHAs CUJa COBPEMEHHOCTH (Ha
OMOTeXHOIOrYeCKOe TIPOM3BO/ICTBO)».

TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJTIACC
Ko/muecTBo yacos JJIEKTPOHHBIe
Ne HaumenoBaHue
(udpossbie)
n/ | pasgenoBuTeM | Bcer | Kourponbn | IIpakTtuyeck
oOpa3oBaTe/bHbIE
n nporpamMmMbI 0 ble padoThI He padoThbI
pecypchbl
1 buonorus kak 1 https://m.edsoo.ru/
HaykKa 863e6122
5 buonorus kak 1 https://m.edsoo.ru/
HaykKa 863e6122
3 JKuBBIE CHCTEMBI 5 https://m.edsoo.ru/
U UX U3yueHue 863e6122
4 JKuBbIe cCTeMBbI 5 https://m.edsoo.ru/
U UX U3ydyeHue 863e6122




7KuBnble cucTeMbl

https://m.edsoo.ru/

> 1 UX U3ydeHue 2 863e6122
6 buonorus 5 0.5 https://m.edsoo.ru/
KIeTKH 863e6122
7 f;l\;lzi:aczz 10 1 https://m.edsoo.ru/
863e6122
KJ/IeTKU
8 Crtpoenue u g 9 https://m.edsoo.ru/
(GYHKLUWY KIeTKA 863e6122
OOMeH BelleCTB
9 Y TpeBpallieHue 9 1 https://m.edsoo.ru/
SHepruu B 863e6122
KJ/IeTKe
HacnencreeHHast
10 vHbopMarLsa U 9 0.5 https://m.edsoo.ru/
peanusaiys eé B 863e6122
KJ/IeTKe
1 JKU3HeHHbIM 6 1 https://m.edsoo.ru/
LIUKJI KJeTKU 863e6122
1 ;;i iil:;e 1 17 15 https://m.edsoo.ru/
863e6122
OpraHU3MOB
13 EZ;BM;TZI)?HHE 1 3 15 https://m.edsoo.ru/
863e6122
OpraHU3MOB
['eneTtvika —
HayKa o
HacJ/1e/ICTBeHHOC https://m.edsoo.ru/
14 TH U 2 0-5 863e6122
WM3MEeHUHBOCTU
OpraHuU3MOB
3aKOHOMEpHOCT
15 u 10 1 https://m.edsoo.ru/
HacJieICTBEHHOC 863e6122
TH
16 3aKOHOMEpHOCT 6 1 https://m.edsoo.ru/
Y U3MEHUUBOCTHA 863e6122
I'eHeTHKa https://m.edsoo.ru/
17 yejI0BeKa 3 05 863e6122




18 Ceneknus 4 1 https://m.edsoo.ru/
OpraHu3MoB 863e6122
buoTtexHosiorus

19 S https://m.edsoo.ru/

863e6122
Ouosorus
20 Pe3epBHoe 1 https://m.edsoo.ru/
BpeMs 863e6122
OBIIEE
KOJIMYECTBO
YACOBIIO 107 0 13
IMTPOI'PAMME
IIOYPOUYHOE INTAHUPOBAHUE
10 K/TACC
No KoinuecTBo yacoB O/IeKTPOHHbIE
Jdara
Tema ypoka Bee Kontponn | IIpakTuue — nudpossie
n/ ro HbIE cKue st oOpa3oBaTe/bHbIe
n padoThI padoThI pecypchbl
buonorus Kak
KOMIIJIeKCHasT
1 HayKa U Kak 1 https://m.edsoo.ru/
4acThb 863e6122
COBPEMEHHOT0
ob1riecTea
5 JKvBBIE CHCTEMBI 1 https://m.edsoo.ru/
U X CBOMCTBA 863e6122
3 zg:::ij:z;ﬂ 1 https://m.edsoo.ru/
863e6122
JKUBBIX CUCTEM
Nctopus
OTKDBITHS U
4 V3y4eHust 1 https://m.edsoo.ru/
KJIeTKU. 863e6122
Knetounas
Teopust
5 MeToabl 1 0.5 https://m.edsoo.ru/

MOJIEKY/ISIPHOU U
KJIETOUHOU
OHOJIOTUH.

863e6122




ITpakTrueckas
paborta
«3yuenue
MeTOZI0B
KJ/IETOUHOU
Ouosiorum
(xpomaTorpadus,
seKTpodopes,
nuddepenianb
Hoe
LeHTpU(YrupoBa
Hue, [TLP)»

XUMHU4eCcKui
COCTaB KJIeTKU

https://m.edsoo.ru/
863e6122

MuHepasibHbIe
BelllecTBa
KJIeTKU, UX
Ouvosiornueckas
pOJib

https://m.edsoo.ru/
863e6122

Opranuueckue
BelIleCcTBa KJIeTKU
— Genku.
JlaboparopHas
pabota
«Ob6HapyxeHue
OenKkoB ¢
TIOMOII[BIO
KaueCTBEHHBIX
peakLvii»

0.5

https://m.edsoo.ru/
863e6122

CBoiicTBa,
K/1accuduKarus

Y QyHKLUU
6enkoB

https://m.edsoo.ru/
863e6122

10

OpraHuueckue
Bell|eCTBa K/IeTKU
— YIJIeBO/IbI

https://m.edsoo.ru/
863e6122

11

Opranuueckue
BeIl|eCTBa K/IeTKU
— JIUIA/bI

https://m.edsoo.ru/
863e6122

12

HyxkenHoBbIe
kucnotsl. JHK u
PHK.

0.5

https://m.edsoo.ru/
863e6122




JlaboparopHas
paborta
«WccnenoBanue
HYKJ/IEHHOBBIX
KUCJIOT,
BbI/Ie/IEHHBIX U3
KJIETOK
Pa3/IMYHbIX
OpraHu3MOB»

13

Ctpoenue u
¢bynkuu ATO.
Apyrue
HYK/1e03UTpUdo
ctatel (HTD)

https://m.edsoo.ru/
863e6122

14

CekBeHHpPOBaHUE
OHK. Metobl
reHOMMKH,
TPaHCKPUIITOMUK
Y, TIPOTEOMHUKH

https://m.edsoo.ru/
863e6122

15

MeTobl
CTPYKTYPHOM
ouonoruu

https://m.edsoo.ru/
863e6122

16

TUIBI K/IIeTOK.
ITIpokaproTryeck
ast KJieTKa

https://m.edsoo.ru/
863e6122

17

CtpoeHue
5yKapuoTUUeCKO
1 KJIeTKHU.
[TpakTHueckas
pabora
«3yuenue
CBOMCTB
KJIETOYHOU
MeMOpaHbI»

0.5

https://m.edsoo.ru/
863e6122

18

[ToBepXHOCTHBIM
arnapat KeTKu

https://m.edsoo.ru/
863e6122

19

OpHOMeMOpaHHbI
€ OpraHou/Ibl
KJIeTKU.
[IpakTrueckas
pabora
«/3yueHue

0.5

https://m.edsoo.ru/
863e6122




ABYOKeHUA
OUTOIL/Ia3MEbI B
PaCTUTE/IbHBIX
KJ/IeTKaxX»

20

[To/ryaBTOHOMHBI
€ OpraHoubl
KJIETKH:
MUTOXOH/IPUH,
TITAaCTH/IBI.
JlabopartopHast
pabota
«HccnenoBanue
T/1a3MO/n3a U
JleT1a3MoJii3a B
PaCTUTE/TbHBIX
KJ/IeTKax»

0.5

https://m.edsoo.ru/
863e6122

21

HememOpaHHbIe
OpraHOM/IbI
KJIETKU

https://m.edsoo.ru/
863e6122

22

Ctpoenue u
dbyHKLMH siipa

https://m.edsoo.ru/
863e6122

23

CpaBHuTe/IbHas
XapaKTepUCTHKA

KJ/IETOK 3YKApHOT.

JlabopaTopHasi
pabota
«3yueHue
CTPOEeHHSsI KIIeTOK
pa3/InYHbIX
OpraHu3MOB»

0.5

https://m.edsoo.ru/
863e6122

24

Accumunanus u
JTUCCUMUTISILIVST
— /IBé CTOPOHBI
MeTaboM3Ma.
Turnbl oOMeHa
BeIIleCTB.
JlaboparopHas
pabota
«/3yuenue
KaTaJuTUUeCKOon
AaKTUBHOCTH
(hepmMeHTOB (Ha

https://m.edsoo.ru/
863e6122




ripuMepe
amusIasbl Un
KaTasiasbl)»

25

®epMeHTaTUBHBI
i XapakTep
peakLuii
KJIETOYHOTO
MeTaboM3Ma.
JlaboparopHas
pabota
«/3yuenue
(hepMeHTaTHBHOT
0 pacIerieHust
MepoKCcHuia
BO/IOpO/ia B
PaCTUTETbHBIX U
JKUBOTHBIX
K/IeTKax»

0.5

https://m.edsoo.ru/
863e6122

26

benku-
aKTUBAaTOPbI U
benku-
WHTUOUTOPBI

https://m.edsoo.ru/
863e6122

27

ABTOTpOdHBIM
TUTT 0OMeHa
BeIIeCTB

https://m.edsoo.ru/
863e6122

28

doTocuHTes

https://m.edsoo.ru/
863e6122

29

XeMOCHUHTe3.
JIabopaTopHasi
pabora
«CpaBHeHHe
TIPOLIeCCOB
(dboTocuHTE3a U
XeMOCHHTe3a»

0.5

https://m.edsoo.ru/
863e6122

30

Anaspo6Hbie
OpraHU3MBbI.
Buzbl 6poykeHusl.
JlabopaTopHasi
pabota
«CpaBHeHue
TIPOLIeCCOB
Opo’KeHust U

https://m.edsoo.ru/
863e6122




JIbIXaHUSI»

AspobHEbIe
31 gli 1;?1};?31%1' https://m.edsoo.ru/
863e6122
SHEepreTUUecKoro
obmeHa
OHeprus
MeMOpaHHOTO
rpagueHTa
3 TIPOTOHOB. https://m.edsoo.ru/
Cunre3 ATO: 863e6122
pabota
TIPOTOHHOM
AT®-cuHTa3bl
33 ii\il;]lﬁioro https://m.edsoo.ru/
863e6122
CUHTe3a
34 E)?;{;;p;iii; https://m.edsoo.ru/
cuHTe3 PHK 863e6122
35 TpaHcsius u eé https://m.edsoo.ru/
3Tarbl 863e6122
Kopvpoganue
36 ;ﬁi:?;%iﬁ%i . https://m.edsoo.ru/
863e6122
OuocuHTe3e
Oenka
Opranusarus
37 reHoma y https://m.edsoo.ru/
TPOKaproT U 863e6122
3yKapuoT
MouJiekynsipHbie
38 MeXaHU3Mbl https://m.edsoo.ru/
9KCIpeccuu 863e6122
reHOB y 9yKapuoT
39 Bupycer — 0.5 https://m.edsoo.ru/
BHEKJIeTOYHbIe 863e6122
(hopMmbI JKU3HU U
obnuratHele
rapasuThl.

IIpakTryeckas




pabota
«Co3pganue
MO/ie/d BUpyCa»

BupycHeie
40 ziizgiizHHH https://m.edsoo.ru/
’ 863e6122
JKUBOTHBIX,
pacTeHul
41 fgﬁi;iﬁl;ﬂ;mﬂ https://m.edsoo.ru/
863e6122
MeULIHE
4 JKU3HEeHHbIM https://m.edsoo.ru/
LIUKJT KJIETKH 863e6122
43 MaTtpuuHbIii https://m.edsoo.ru/
cunre3 JHK 863e6122
XPpOMOCOMEBI.
JlabopaTopHasi
pabora
44 «3yueHue 0.5 https://m.edsoo.ru/
XpPOMOCOM Ha 863e6122
TOTOBBIX
MUKpoIipernapara
X»
45 IleneHye KNeTKu https://m.edsoo.ru/
— MUTO3 863e6122
Twuriel KIeToK.
Kapurokunes u
LIUTOKMHE3.
JlabopartopHas
pabota
46 «Habmoznenue 0.5 https://m.edsoo.ru/
MHUTO3a B KJIeTKax 863e6122
KOHUMKa
KOpellIKa JyKa
(Ha rOTOBBIX
MUKpoIipernapara
X)»
47 i(jg};neiu}iﬂro https://m.edsoo.ru/
863e6122
LIMKJIa KJIeTOK
48 Opranu3sm Kak https://m.edsoo.ru/




eZINHOe TieJI0e

863e6122

TkaHu pacTeHUH.

JlabopaTopHasi

49 paborta 0.5 https://m.edsoo.ru/
«/3yueHue 863e6122
TKaHeu
pacTeHuI»
TKaHU KUBOTHBIX
1 YeJioBeKa.
JlabopaTopHasi

=0 paGota 0.5 https://m.edsoo.ru/

863e6122

«/3yuenue
TKaHeu
JKUBOTHBIX»
Oprassl.
Cucremsbl
OpraHoB.

51 g;gsfaaTopHaﬁ 0.5 https://m.edsoo.ru/

863e6122

«3yuenue
OpraHoB
LIBETKOBOT'O
paCTeHus»

5o Oriopa Tena https://m.edsoo.ru/
OpraHu3MoB 863e6122

53 [BroKeHne https://m.edsoo.ru/
OpraHusMoB 863e6122

£4 [TutaHue https://m.edsoo.ru/
OpPraHu3MOB 863e6122
ITutanne
T03BOHOUHBIX

ee >KUBOTHBIX. https://m.edsoo.ru/
[TuieBapuTesibH 863e6122
asi cuctema
yesioBeKa

c6 pixanue https://m.edsoo.ru/
OpraHW3MOB 863e6122
[pixanue

57 T03BOHOYHBIX https://m.edsoo.ru/

JKMBOTHBIX U
yes/ioBeKa

863e6122




Tpancrniopt

https://m.edsoo.ru/

o8 | memecsy 863e6122
OpraHW3MOB
KposeHocHas
=9 :[I;;zﬁzmmx https://m.edsoo.ru/
863e6122
>KUBOTHBIX U
yesioBeKa
60 Brigenenue y https://m.edsoo.ru/
OpraHu3MoB 863e6122
61 3amuTa y https://m.edsoo.ru/
OpraHu3sMoB 863e6122
6 z;gg;:aﬂ https://m.edsoo.ru/
863e6122
yesioBeKa
63 Ea;eﬂf;jﬁiﬁgcym https://m.edsoo.ru/
863e6122
OpraHu3MOB
I'ymopasnbHas
perysiiiyis U
64 SH/IOKPUHHAS https://m.edsoo.ru/
cucTeMa 863e6122
JKUBOTHBIX U
yeIoBeKa
65 E‘)ZI:E&DI/I{]Z)I)KEHI/IH https://m.edsoo.ru/
863e6122
OpraHU3MOB
66 [TonoBoe https://m.edsoo.ru/
pa3sMHOXKeHHe 863e6122
. https://m.edsoo.ru/
67 | Meiios 863e6122
68 'ameTorenes. 0.5 https://m.edsoo.ru/
OO6pa3oBaHue 863e6122

pa3BuTHe
TIOJIOBBIX KJIETOK.
JIabopaTopHas
pabora
«3yuenue
CTpOeHUs
TIOJIOBBIX KJIETOK
Ha I'OTOBBIX




MUKpOTperiapaTa
xX»

69

NupvBugyansHoe
pasBuTHe
OpraHu3MoB —
OHTOreHes3

https://m.edsoo.ru/
863e6122

70

3aknazKa
OpraHoB U
TKaHel U3
3apO/IbIIIEeBbIX
JINCTKOB

https://m.edsoo.ru/
863e6122

71

Pocr u passurue
JKMBOTHBIX.
JlabopaTopHas
pabora
«BrligBiieHne
TPU3HAKOB
CXOJCTBa
3apopiiiei
MO3BOHOYHBIX
JKUBOTHBIX»

0.5

https://m.edsoo.ru/
863e6122

72

PasMHOXeHHne u
pa3BUTHE
pacTeHuH.
JlabopaTopHasi
pabota
«CTtpoeHue
OpraHoB
Pa3MHO’KeHUsI
BBICIIIUX
pacTeHuI»

0.5

https://m.edsoo.ru/
863e6122

73

Nctopus
CTaHOBJIEHUS U
pasBUTUSA
reHeTUKU Kak
HayKu

https://m.edsoo.ru/
863e6122

74

OcHOBHbIE
TIOHSATHUS U
CUMBOJIbI
TeHeTUKH.
JlaboparopHas
pabora

0.5

https://m.edsoo.ru/
863e6122




«/Ipo3oduna Kak
00BeKT
reHeTUYeCcKux
HCCJIeI0BaHUI»

75

3aKOHOMEepPHOCTH
Hac/ieIoBaHUs
TIPU3HAKOB.
MoHorubpugHoe
CKpell[UBaHUe.
ITpakTrueckas
pabota
"N3yyenue
pe3y/bTaToB
MOHOTHOPHUIHOTO
CKpeII[UBaHUS y
Zipo3odub”

0.5

https://m.edsoo.ru/
863e6122

76

LuTonornueckue
OCHOBBI
MOHOTHOPHIHOTO
CKpelllMBaHus

https://m.edsoo.ru/
863e6122

77

Amnanusupytoliee
CKpeL1BaHue.
Hermonxoe
JIOMVHHPOBaHUe

https://m.edsoo.ru/
863e6122

78

OurubpusgHoe
CKpelllBaHue.
[TpakTrueckas
paborta
«3yueHue
pe3y/bTaToB
JUTHOPHUIHOTO
CKpeIlMBaHUs y
ZIp030GHUIbD»

0.5

https://m.edsoo.ru/
863e6122

79

LluTonoruueckue
OCHOBBI
TUTUOPUIHOTO
CKpeII[UBaHHUs

https://m.edsoo.ru/
863e6122

80

CueruieHHOe
Hac/e/j0BaHUe
MIPU3HAKOB

https://m.edsoo.ru/
863e6122

81

XpoMocOoMHas
Teopust

https://m.edsoo.ru/
863e6122




HacC/1eJCTBEHHOCT
nu

82

I'eneTuka nosna

https://m.edsoo.ru/
863e6122

83

I'enotum kaxk
11eJI0CTHast
cucreMa

https://m.edsoo.ru/
863e6122

84

I'eHeTHueckuit
KOHTPOJIb
pa3BUTUS
pacTeHuH,
>KUBOTHBIX U
yejioBeKa

https://m.edsoo.ru/
863e6122

85

MN3MeHUMBOCTb
TIPHU3HAKOB.
Bubi
W3MEHUHBOCTHU

https://m.edsoo.ru/
863e6122

86

MoaudukalioHH
asi I3MeHUMBOCTb

https://m.edsoo.ru/
863e6122

87

BapualivoHHbIM
paz u
BapHaLMOHHAas
KpHBasl.
JlabopaTopHasi
pabora
«ccnenoBanue
3aKOHOMEpPHOCTe
%1
MOJU(PUKALIMOHH
ou
M3MEeHUMBOCTH.
[TocTpoeHnue
BapUaLIMOHHOTO
pafau
BapUaLIMOHHOMN
KPHBOI»

0.5

https://m.edsoo.ru/
863e6122

88

I'enoTunuueckas
U3MEHUUBOCT.
KombuHaTHBHas
W3MEHUUBOCTh

https://m.edsoo.ru/
863e6122

89

MyTtauuroHHas

0.5

https://m.edsoo.ru/




W3MEeHUUBOCTb.
ITpakTrueckas
pabota
«MyTayuu y
npo3odunsl (Ha
TOTOBBIX
MUKpoIIpernapara
X)»

863e6122

90

3aKOHOMEpPHOCTHU
MYTaLMOHHOT'O
rpoijecca.
OMnureHeTHka 1
SMHreHOMMKA

https://m.edsoo.ru/
863e6122

91

I'enetuka
yesioBeKa.
ITpakTrueckas
pabota
«CocraBnenue u
aHam3
POZIOCTIOBHOW»

0.5

https://m.edsoo.ru/
863e6122

92

MeTobl
MeIULTMHCKOM
reHeTHUKU

https://m.edsoo.ru/
863e6122

93

3HaueHUe
MeIULTMHCKOM
reHeTUK!U B
ripeloTBpalljeHur
Y IeUeHUU
reHeTUYeCcKux
3abo/ieBaHuU
yesioBeKa

https://m.edsoo.ru/
863e6122

94

OcHOBHbIE
TIOHSATHS
CceJieKLUu.
JlaboparopHas
pabota
«3yueHue
COPTOB
KYJIbTYPHBIX
pacTeHUl U
TOPO/], IOMAIITHUX
JKUBOTHBIX»

0.5

https://m.edsoo.ru/
863e6122




95

MeTobl
CeJIeKI[MOHHOMN
paboThI.
JlabopartopHast
pabota
«/3yueHue
METOZIOB
CeJIeKIIUU
pacTeHu»

0.5

https://m.edsoo.ru/
863e6122

96

HoctrxkeHust
CeJIeKLIMU
pacTeHul U
JKABOTHBIX.
[IpakTrueckas
pabora
«ITpuBuBKa
pacTeHu»

https://m.edsoo.ru/
863e6122

97

CoxpaHeHue,
H3yueHue U
WCII0/b30BaHue
reHeTUYeCKUX

pecypcoB

https://m.edsoo.ru/
863e6122

98

buoTtexHonorus
KakK HaykKa 1
0Tpac/ib
MPOM3BO/ZCTBA.
[IpakTrueckas
pabora
«/3yueHue
00BEKTOB
OMOTEXHOJIOIUH»

0.5

https://m.edsoo.ru/
863e6122

99

OCHOBHBIE
HaripaBJ/ieHuUs
CUHTETUYEeCKOH
6uosioruu

https://m.edsoo.ru/
863e6122

100

XpOMOCOMHas U
reHHast
HWH)KeHepusl

https://m.edsoo.ru/
863e6122

101

MepuunHCKMe
OMOTEeXHOJIOTUN

https://m.edsoo.ru/
863e6122

102

Pe3epBHbIi yPOK.

[ToBTOpEHME,

https://m.edsoo.ru/
863e6122




0600111eHMe,
cucTeMaTHU3aLys
3HaHUM

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

102 O 13.5

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATE/ILHOI'O
IIPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JUISI YUEHUKA

METOANYECKHWUE MATEPUAJIbI AJId YUYUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET




ITOSACHUTEJIBHASA 3AIINCKA 11 knacc

Pabouasi mporpamMmMa cocTaBjieHa Ha OCHOBe dDefiepaibHOTO KOMITOHEHTa
rocygapcrBeHHoro CtaHjjapTa cpe/iHero (1oJyiHoro) o6iiero o6pa3oBaHus 110
6uonoruu (6a3o0BbIii ypoBeHs) (IIpukaz MO om 5 mapma 2004 2. Ne 1089),
IIPUMEPHOM TTPOrpaMMBbI 110 OMOIOTHM cpefiHero (TI0JTHOTr0) 00ITiero oOpa3oBaHus
(6a3o0BbIii ypoBeHb). Mcronb3oBaHa aBTOpCKasi porpamma cpefiHero ob1ijero
oOpa3oBaHus 110 buosioruu Ajist 6a3oBoro usyueHus brosioruy B 11 Kacce aBTop
B.B. 3axapoB (muaust H.. ConuHa). [Iporpamma pa3zpaboTaHa Ha OCHOBe
KOHI[eHTPHUYeCKOro Mo/ixo/ia K CTPYKTypPUPOBaHUIO yueOHOTo MaTepuana. B
OCHOBY TPOTPaMMBbI TI0/I0KeH MPUHIUI pa3BUBarolliero ooyuenus. M3yueHue
Kypca «buosorus» B 11 kmacce Ha 6a30BOM ypoBHe OCHOBLIBAeTCS Ha 3HAHUSX,
TIOJTyUeHHBIX yUallliMUCs B OCHOBHOM 1IKO/Ie. B riporpaMMe pacripeziesieHue
MaTepurasa CTPYKTYPUPOBAHO IO YPOBHSIM OpraHU3al{iy KMBOM NPUPOJbIL.

Burosiorusi Kak yueOHbIV TIpeZiMeT SIB/IsIeTCs HeOThbeMJ/IEMOM COCTaBHOM
YaCcThIO eCTeCTBeHHOHAYYHOT0 00pa30BaHUsI Ha BCeX CTYTIeHsIX 00pa30BaHUsI.
MogepHu3aiusi 06pa3oBaHusI TIpeyCMaTPUBaeT TMOBbIlIeHHe 610/I0ruuecKou
rpPaMOTHOCTH MOZpacTarolero nokoseHus. HezaBucuMo oT TOro, Kakyro
CTeMaIbHOCTb BBIOEPYT B Oy 1yIlleM BBIMYCKHUKH IITKOJIbI, UX >KU3Hb OymeT
Hepa3pbIBHO CBsi3aHa C 6uosiorueil. 340poBbe UesioBeKa, ero pa3BUTHe, XXKU3Hb U
3/J0pOBbe OyAyIIUX AeTeld, MUIlja, KOTOPYIO MbI €[JUM, BO3/1yX, KOTOPHIM MBI
JBIIINM, Ta CpeJia, B KOTOPOI Mbl XKUBEM, - BCe 3TO 00beKThl OOOTUM.

3asaun, pelraemMblie B IIporiecce 00yueHHs OMOIOTHH B IIIKOJIE:

® (QopmupoBaHUe Yy IIKOJbHUKOB €CTeCTBEHHOHAyYHOTO
MUPOBO33PEeHHSs], 0CHOBAHHOI'O Ha TIOHWUMaHWUU B3aMOCBSI3U 3/IeMEHTOB >KUBOM
Y He>XKUBOU MPUPO/IbI, 0CO3HAHUU YesloBeKa KaK UaCTU TIPUPO/ibl, MPOAYKTA
9BOJIIOL[AU YKUBOUW MPUPO/IbI;
® (opmMHpOBaHUE y IKOJbHUKOB 3KOJIOrMUECKOr0 MbIIIJIEHUS U HAaBBIKOB
310poBoro obpasa >KM3HU Ha OCHOBE yMeJIOTO BjlaJileHusl criocobamu
CaMOOpTaHU3aLMU KU3He lesiTeIbHOCTH;
® TmipuobpeTeHUe IIKOJbHUKAMU OIbITa pa3HOO0Opa3HOU MpaKTHueCKou
JessTeTbHOCTH, OTbITa MO3HAHUS U CAMOTIO3HAHUS B TPOLiecCe U3yUYeHuUst
OKpY>Kalolllero MUupa;
® BOCOUTAaHHUEe I'PaXkJaHCKOW OTBETCTBEHHOCTU U MPABOBOTO
CaMOCO3HAHUS, CAMOCTOSITe/IbHOCTH YU MHUIIMAaTUBHOCTU y4dall[UXCs yepe3
BKJIFOUEHHEe UX B TTIO3UTUBHYIO CO3UZaTe/IbHY SKOJIOTUUECKYHO [1esiTe/IbHOCTh;
® (Co03JaHue YCJOBUM [1J11 BOSMOXKHOCTH OCO3HAHHOTO BbIOOpa
WHIWBH/IyaJbHOM 00pa30oBaTe/lbHON TPaeKTOPHH, CII0COOCTBYIOIIeH
rnoc/ieyroliemMy rnpodeccruoHaIbHOMY CaMOOTIpe/ie/IeHUI0, B COOTBETCTBUM C
WHIVBHUYaJbHBIMU UHTEpecaMu pebeHKa U TTOTPeOHOCTSMU pervoHa.
OTO OCYLLeCTB/SIETCS Yyepe3 JONO0/JHeHUe TPAJAULIMOHHBIX TeM
(deZiepalbHOr0 KOMITIOHEHTA SKOJIOTMUeCKOU U Ba/le0I0rMueCcKou
COCTAaBJISIFOIIUMY, aKTya/Ih3al[ii0 BHYTPUIIPEAMETHBIX CBsI3€M, KOHKPEeTU3alUI0



o0I1eTeOpeTHYECKUX TT0JI0XKEeHH TIPUMepaMH PerMOHaTbHOTO
O6ropasHoobpa3usl.

[Tporpamma o 6uonoruu A yuamuxcs 10-11 kacca rmocTpoeHa Ha
Ba)KHOU Co/lep>KaTeTbHOM OCHOBE — I'YMaHH3Me; OMOLIeHTPU3ME U TTO/TULIEHTPU3ME
B PaCKpPbITUU CBOMCTB >KUBOW MPUPO/IbI, €e 3aKOHOMEPHOCTeH; MHOTOMEPHOCTH
pa3HooOpa3sysi ypOBHeM opraHu3aliiy XKU3HU; UCTOpPU3Me SIBJIeHWI B TIPUPO/ie U
OTKPBITHI B OGM0/IOruecKoi 06/1acTy 3HaHWM; MTOHUMaHUM OMOIOTMH KaK HayKU U
KaK sIB/IeHUSI KYJIbTYDBbI.

[Iporpamma Kypca «buonorus» s yuamuxcs 10-11 K/1acCoB CTaBUT LieJIbIO
TO/ITOTOBKY BBICOKOPA3BUTHIX JIFOJeH, CIIOCOOHBIX K aKTUBHOU J1esiTe/IbHOCTH;
pa3BUTHE UHWBUYaJbHBIX CIIOCOOHOCTeN yuarmxcs; GopMUpoBaHUe
COBpeMeHHOW KapTHUHbI MUPa B UX MUPOBO33PEHUHU.

JleATeIbHOCTHBIN MOJAX0/] Peaii3yeTcss Ha OCHOBe MaKCUMaJIbHOT'O
BK/IFOUEHUS B 00pa30BaTe/IbHbBIN TTPOL[eCC MPAaKTUYeCKOT0 KOMITOHEHTA
yueOHOT0 Cco/iep>KaHus - TabopaTOPHBIX U MTPAKTUUECKUX PabO0T, IKCKYPCHH.

JINYHOCTHO-OPUEHTUPOBAHHBIN MOAXO0J NPe/ro/araeT HaroJTHeHHe
TIpOrpaMM yueOHBIM COoJiepyKaHHeM, 3HAUMMBIM [I7Is1 KaK/[OTO 00yJaroIriero B
TOBCE/IHEBHOM >KU3HU, BaXKHBIM /111 (JOPMUPOBAHUS a[leKBaTHOTO MMOBeeHUS
yesioBeKa B OKPY’Karollier cpejie.

KoMneTeHTHOCTHBIM MOAX0/] COCTOUT B TIPMMeHeHWH TI0/TyUeHHbIX 3HaHUH
B MPaKTUUYECKOM JesiTeIbHOCTH Y TTIOBCEHEBHOM >KU3HU, B (P OPMUPOBaHUU
YHUBepCalIbHbIX YMEHUM Ha OCHOBE MIPAKTUUYECKOM /1eITe/IbHOCTH.

B npensio)keHHOU porpaMme ycujieHa MpakThuecKasi HarpaBIeHHOCTh
JesTeTbHOCTH LIKOBHUKOB. [IpelycMOTpeHHbIe B COJiep)KaHUU MOUYTH KaXKJ0u
TeMbI TIpaKTUUeCcKue U jabopaTopHbie paboThl, SKCKYPCHUH TI03BOJISIOT
3HAUUTETbHYIO0 YaCTh YPOKOB MIPOBO/IUTH B JlesiTe/IbHOCTHOU opme.
[TporpamMma mpe/rosaraeT MUPOKoe 00IIeHue ¢ KUBOM TPUPO/IOH, TIPUPO0H
POJIHOTO Kpasi, UTO CITI0COOCTBYET Pa3BUTHIO Y IITKOJIbHUKOB
€CTeCTBeHHOHAyUHOT0 MUPOBO33PEHUS U SKOJIOTUYECKOTO MBIIIIEHUS,
BOCIIUTAHUIO TTAaTPUOTH3MA U TPaXKJaHCKOW OTBETCTBEHHOCTH.

CoracHo peicTByrommeMy basrcHomy yuebHOMY T1aHy pabouast
nporpamMMa 6a3oBoro ypoBHs B 11 Kj1acce paccunTaHa Ha U3yudeHue TipeMeTa
0/MH 4Yac B HeJemo (34 u).

Pabouast mporpamMma 1o 61osioruy peanusyeTcs yepe3 opMUPOBaHUE Yy
yuarumxcsi ob1ieyuebHbIX yMeHUN U HaBbIKOB, YHUBEPCATbHBIX CITOCOOOB
JesITe/IbHOCTU 1 KJTFOUEBBIX KOMIIETEeHIIH 3a CUET HCTI0/Tb30BaHMUs TeXHOIOT UM
KOJIJIEKTUBHOTO 00yU€eHHSsI, OTIOPHBIX KOHCTIEKTOB, JUAAKTUUECKUX MaTepHaioB, U
TIPUMEeHEeHHsT TEXHOJIOTUY TpadUuecKoro npezcTaB/ieHuss HHGOpMaI[uu TIpH
CTPYKTYPHUPOBAaHWY 3HAHUH.

TexHO/IOTMM OMIOPHBIX KOHCITEKTOB M rpaduuecKoro Ipe/CTaBIeHUs
vHbOpMaL1K TI03BOJISIIOT AaBaTh U 3alIOMUHAaTh UH(OPMaLUio 6/10KaMu
obecmeurBarOT SKOHOMUIO BpeMeHH TIpU 00bsiCHeHNH HOBOTO MaTepHaa;
TIpe/ICTaB/ISIFOT MaTepuas B 6ojiee HarJIsTHOM JJOCTYITHOM /jisi BOCTIDUSITUSL BU/IE,
BO3/IEMCTBYeT Ha pa3Hble CUCTeMbI BOCTIPUSTHS yUall[uXcsi, o0ecTieurBas yuliee



ycBoeHwue.; auddepeHIMAIUA pelllaeT 3a/jauy UHAUBUAYATBHOTO TI0X0/1a;
KOJIJIEKTUBHOE 00yueHHe CHIDKAeT KOH(IUKTHBIE CUTYaLIUH, T03BOJISIET
oOyuarolumMcsi paboTaTh B COOTBETCTBUM CO CBOUM PUTMOM

B cBsi3u ¢ ucrnosib3oBaHreM TexHosiorui KCO rpu U3ydyeHuu Tem
«3aKOHOMEPHOCTH HAC/IeZICTBEHHOCTH M U3MEHUUBOCTH», «IIpOMCXOKAeHHe
JKU3HU Ha 3eMiie», «[IpOHUCX0yK/IeHUe Ye/IOBeKa» T/IaHUPOBaHKWEe YPOKOB
WU3MEHEHO.

JINTEPATYPA 1 CPE/ICTBA OBYUYEHMUSI.

Pabouast porpaMmMa OpHeHTHpPOBaHa Ha MCI0J/Ib30BaHUe yueOHMKa:

B.B. 3axapos, C.I'. MamonToB, H.N. Conun. O611jas 6uosiorus. ba3oBelii
ypoBeHb: yue0.asis 10k/1. o61eobpa3oBaTeibHBIX yupexxaeHuit.- M.: [Ipoda,
2009. -368c.

B.B. 3axapos, C.I. MamonToB, H.A. Conun. Ob1ias 6uosnorusi. bazobiii
ypoBeHb: yue0.myist 11 ki1, ob1jeo6pa3oBare/ibHBIX yupekaeHuid.- M.: [Ipoda,
2009

MeTorueckre 1Mocobus U IOTIOTHUTEeTbHAS JIUTepaTypa AJist YUUTeIs:

1. Kosnosa T.A. O61jas 6uosnorus. MeToauueckye peKOMeHZALUH 110
HCII0/Tb30BaHMI0 yueOHUKa B.b. 3axapora, C.I. MamoHTOBa, H.1.
ConuHa «O61jas 6uonorus. 10-11 kiaccel» Mpy U3yueHUU
6uosorun Ha 6a30BoM U npoduibHOM ypoBHe — M: [Ipod, 2010,
47c.

2. JlepHepI'.1.061as 6uonorus. (10-11 kmaccel): IToaroroska kK EI'D.
KoHTpoJsibHBIe ¥ camocTosiTenbHbIe paboTel/I".U.JIepHep. — M.
Okcmo, 2009. — 288c.

3. buonorus 10 kacc: moypouHble 1yiaHbl 110 yuebHrKy B.b. 3axapoga,
C.I'. MamonToBa, H.!. Conuna/aBt.-coct. T.W. Yaiika — Bosrorpag;
Yuuresns, 2011. — 205c.

4. buonorus 11 kmacc: moypouHble TUIaHbI 110 yuebHuky B.b. 3axapoga,
C.I'. MamonToBa, H.U. Conuna/aBt.-coct. T.W. Yaiika — Bosrorpag;
Yuurens, 2011. — 271c.

[ornonHuTebHas IuTeparypa sl Y4eHUKOB:

1. Baxnenko [I.B. C6opHUK 3a/jau 110 6MO0OTHUM /IJis1 aOUTEepUEeHTOB,
YUYaCTHUKOB OJIMMITUA/ U LIKOJbHUKOB. — PocTOB H//I: @ eHUKC,
2008.- 128 c.

2. IumkuHckasa H.A. reHeTuka u cesiekuus. Teopus. 3ajaHusl.
OtBeTnl. — Capatos: JIuneu, 2010. — 240 c.

3. buonorus B tabnuijax u cxemax. Coct. OHuieHko A.B. — CaHKT-
[Tetepbypr, OOO «Buktopus-tatoc», 2009

4. Vipanona T.B. C6opHUK 3afaHuii 110 0011eit 6romorun: ITocobue ast
yuaruxcs obirieobpa3oBar. yupexkaenuii. — M.: ITpocsetrienue, 2010



VHTepHeT-pecypcshl:
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Togbopxka
WHTepHeT-MaTepHasoB AJisl yunuTesield OMOI0TUH 110 pa3HbIM
O1OTIOTUUeCKUM AUCLIATITHHAM.
http://school-collection.edu.ru FavnHast Komnekuys qudpoBbIX
oOpa3oBaTe/IbHbIX PeCypCOB.

TPEBOBAHHSA K YPOBHIO ITIOJAI'OTOBKHA OBbYYAIIINIXCHA
HA CTYIIEHU CPEJHETI' O (IIO/JTHOI'O) OBPA3OBAHUSA

ITpedmemuo-uHgopmayuouHas cocmaeasoujasi 06pazoeaHHocmu:
3Hamb

. OCHOBHbIe N0/10JceHUs1 OMOIOTHUeCKUX TeOopHuH (K/IeTOUHast, SBOJTFOLOHHAS
Teopusi U./lapBrHa); yuenue B.M.BepHazickoro o 6uocdepe; CyIHOCTb
3akOHOB [".MeHzes1s1, 3aKOHOMEPHOCTeN U3MEHYMBOCTH;

e cmpoeHue 6U0/102UYeCKUX 005eKIMO08: KIeTKU; TeHOB U XPOMOCOM; BU/Ja U
5KOCHUCTEM (CTPYKTYpa);

e CcywHoCmb 6U0/102UUEeCKUX NPOYecco8: Pa3MHOKeHHe, OTJIOI0TBOPeHue,
JlefiCTBUe UCKYCCTBEHHOTO U eCcTeCTBeHHOro 0Tbopa, hopMupoBaHre
rpucroco6ieHHOCTH, 0Opa3oBaHye BU/IOB, KDYTOBOPOT BeIIeCTB 1
TIpeBpallieHNs] SHepryuu B 3KocucTeMax u buocdepe;

e 8K1A0 6bIOAIUWUXCA YUeHbIX B Pa3BUTHe OHMOIOTUUeCKON HayKU;

e 0u0/102UYeCKYI0 MEPMUHO0/102UI0 U CUMBOAUKY;

/Jlesime/1bHOCMHO-KOMMYyHUKamMueHasi cocmae/siiowjasi 00pazo8aHHocmu:

e 00bsCHAMb: poJib OMONOTUH B POPMUPOBAHUHM HAYUYHOTO MHUPOBO33DEeHUS;
BKJIaZl O10/IOTHUUeCKUX Teoprii B (hOpMHUPOBaHNE COBPEMEHHOM
eCTeCTBeHHOHAayUYHOW KapTUHBI MUPA; €[JUHCTBO YKUBOW U HE>KUBOUW MIPUPO/IbI,
PO/ICTBO >KUBBIX OPTaHU3MOB; OTPHULIATE/IbHOE BIUSTHUE aJIKOT0JIsl, HHKOTHHA,
HapKOTHUUeCKHUX Bel[eCTB Ha pa3BUTUe 3apO/ibillia YeJ0BeKa; BAUSTHUE
MyTareHOB Ha OPraHU3M ue/iI0BeKa, SKOJIOTMYeCKUX (PaKTOPOB Ha OPraHU3MBbI;
B3aKMMOCBSI3U OPraHM3MOB M OKPY>Karolllel Cpe/ibl; MIPUUKUHBI 3BOJTIOLIUH,
V3MEeHsIeMOCTH BU/|0B, HapYLLIeHU Pa3BUTUSI OPraHU3MOB, HaCJle[CTBEHHBIX
3a00/1eBaHMM, MyTal[{ii, yCTOMUYMBOCTH M CMEHBI 9KOCHUCTEM; He0OXO0ANMMOCTH
COXpaHeHHsI MHOT000pa3usi BU/IOB;

e  pewamb 37eMeHTapHbIe OMOOrUUeCKHe 3a/lauk; COCTAB/ISTh 3/ileMeHTapHbIe
CXeMbl CKpeLIMBAaHUS U CXEMBbI IEPEHO0CA BeleCTB U SHePryuy B SKOCUCTEeMAax
(gernu nuTaHUs);

e onucbieamsp ocobeti BII0B 10 MOP(OIOTUUECKOMY KPUTEPUIO;

e 8blfA6/15AMb TIPUCIIOCOOIEHNSI OPTaHU3MOB K Cpefie 00UTaHsl, HUCTOUHUKH
MyTareHOB B OKpY’Karoilleu cpefie (KOCBEHHO), aHTPOIOreHHbIe U3MEeHeHUs B
KOCUCTEMaxX CBOel MeCTHOCTH;

e  cpasHueamb: brionoruyeckre 06beKThl (XMMUUECKHI COCTaB TeJl XKUBOU U
HEe)KWBOW MPUPO/bI, 3aPO/IbIIIMN Ye/I0BeKa U JPYTUX M/IEKOMUTAIOIUX,
TIPUPO/HBIE SKOCHCTEMBI M arPO3KOCUCTEMbI CBOEH MECTHOCTH), TIPOLIECCHI
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(ecTecTBeHHBIM U UCKYCCTBEHHBIA 0TOOP, ITO/I0BOE 1 Oecriosioe
pa3MHOKEHHE) U fieJlaTh BBIBO/BI HA OCHOBE CpPaBHEHWUS;

e  @HAIU3UPOBAaMb U OYeHUBamb pa3/NyHbIe TUIMOTe3bl CYL[HOCTH XKU3HHU,
TIPOMCXOXK/IEHHSI YKU3HU U UesIoBeKa, I7I00abHbIe S5KOIOTUUeCKHe TIPO0/IeMBI
Y TIYTH WX PeIleHus], TOCIe/[CTBUSI COOCTBEHHOMU ZIesITe/IbHOCTU B
OKpYy>Karolllel cpefe;

e u3yuamb U3MeHEeHHs B 9KOCHCTeMax Ha OMOJIOTHUECKUX MOJIEISX;

e  HaxoO0umb VHbOPMaIHIO 0 OMOMOTUYeCKUX 00BEKTax B Pa3IMUHbIX
MCTOYHUKaX (yueOHBIX TeKCTax, CIpaBOUHHKAX, HAYUHO-TIOMY/ISIPHBIX
W3/laHUsX, KOMITbIOTePHBIX 0a3ax JaHHBIX, pecypcax VIHTepHeT) u
KPUTHUECKU ee OLIeHHBaTh;

IJenHoCcMHO-OpUeHMAayYyuoHHas cocmaeasowas oopa3oeaHHoOCMu:

e  cobmopeHre Mep TTPOMUIAKTHKNA OTPaBIeHU, BUPYCHBIX U IPYTUX
3abo/ieBaHM, CTPECCOB, BPeIHLIX TIPUBBIUEK (KypeHHe, aTKOT0JIH3M,
HapKOMaHWs1); TIPaBU/I TIOBe/[eHHUS B TIPUPO/THOU Cpe/ie;

e  OKa3aHHe [TepBOM ITOMOIIM TIPY TIPOCTYIHBIX U IPYTUX 3a00/IeBaHUSAX,
OTpaB/IEHUH TTUITIEBBIMHU TIPOAYKTaMU;

e  OLIeHKA 3TUYECKHUX acTIeKTOB HEKOTOPBIX UCC/IeJOBAaHUM B 00/1aCTH
broTexHoOrUy (KJIOHUPOBaHKE, UCKYCCTBEHHOE OTJIO/IOTBOPEHHE).

Hacrosiiee TemMaTHuecKoe IJIaHMPOBaHMe pa3paboTaHo Ha OCHOBe
(dhesepabHOro 0a3UCHOTO yUeOHOTO0 IJIaHA /I/IsT 00pa30BaTe/IbHBIX
yupexaeHuiit P®D, B COOTBeTCTBUM C KOTOPBIM Ha M3yueHHe Kypca o01eit
6uonoruu B 11 Kmacce BuifiesieHo 34 yaca B rof (1 yac B HeJjemm0) U
OpPHEHTUPOBAHO Ha UCIO/b30BaHWe yueOHUKa: 3axapos, B.b, MamonTos, C.I".,
Conun, H.I. O6ast 6uosnorus. 11 knacc.-M.: Ipoda, 2010.

11 Knacc

Tema. Howmep | Tema ypoka Coorts.
Kos-Bo ypOKa c yueb
4yacoB
1 2 3 4
3akoHome | 1 Bgenenue. 12.1
PHOCTH AHTHYHBIE U CpeIHEBEKOBbIe Mpe/icTaB/ieHus O pasButun | 12.1.2
pa3BUTHSA JKU3HU Ha 3eMJie.
JKMBOH Cucrema oprannueckout npupojsl K. JIuHHes
NPUPOABL. | 2 OBosronoHHas Teopus XK. b. JTamapka. 12.1.3
B0
OHHOE 3 [Ipeanoceliky BOSHUKHOBeHUs Teopuu Y. /lapBuHa 12.2
yHeHue 4 Yuyenwne Y. /lapBrHa 00 KCKYCCTBEHHOM OTOOpe 12.3.1
(189) 5 Yuenue Y. /JapBrHa 0 eCTeCTBEHHOM 0TOOpe 12.3.2

6 By, kputepuu U CTpyKTypa. 12.4.1

OBOJIIOLIMOHHAS POJIb MyTaLUk 12.4.2




7 ['eHeTHUeCKasi CTaOWTBHOCTD TTOMYJISILIUIA 12.4.3
['eHeTHMUeCKHe TNPOLIECCHI B TMOMYJIALUASIX 12.4.4
8 dopMbI ecTecTBeHHOTO 0TOOPA. 12.4.5
[MpucrnocobeHre OPraHU3MOB K YC/IOBHUSIM BHEIITHeH 12.4.6
cpefbl
9 Bupoobpa3oBaHue Kak pe3yibTaT MUKPO3BOIIOLHH. 12.4.7
N3onsims
10 ['naBHbIe HaripaB/ieHus 3Bo/rOLUU. AporeHes. Ajoreses. | 13.1.1-
Kararenes 13.1.3
11 3aKOHOMEPHOCTH 3BOJIFOLIMOHHOTIO Tiporiecca. [TpaBuia 13.2.1
5BOJIFOLIUM 13.2.2
12 Pa3BuTue )XU3HU B apXeuCcKou spe 14.1
Pa3BuTHe )KM3HU B MPOTEPO30KCKOM 3pe 14.2
13 Pa3BuTHeE )KMU3HU B I1a/IE030MCKOU 3pe 14.2
14 Pa3sBuTHe )XU3HU B ME3030UCKOM 3pe 14.3
15 Pa3BuTHe )XM3HU B KAMHO30MCKOU 3pe 14.4
16 [TookeHue yesioBeKa B CUCTEMe KUBOTHOT'O MUpa. 15.1
OBOJTIOLMS TIPUMATOB 15.2
17 Ctauu 3BOJIIOLIMY UesiOBeKa 15.3
18 CoBpeMeHHBIH 3Tall 3BO/MI0IMY YesioBeka. O60011eH1e 15.4
Marepuasa
B3zaumoor | 1(19) | CtpykTypa 6rocdepsi. 16.1-
HOLLIeHUS 16.1.1
OpraHusM 16.1.2
amcpennl | 2(20) | KpyroBoport BellecTB B MPUPOJE 16.2
(84) 3(21) | Ucropust hopMHpOBAaHKUS COODIIIECTB KUBBIX OpraHusmos. | 17.1
buoreorpadusi. OCHOBHbIE OMOMBI CYIIH 17.2
4(22) | Heapkruueckas, [Taneapktuueckasi, BoctouHas 17.2.1-
buoreorpacdrueckre 061acTy. 17.2.3
5(23) | Heorporuueckasi, cduorickasi 1 ABCTpa/iniicKasi 17.2.4-
ouoreorpaduueckre 06/1acTH 17.2.6
6(24) | EctecTBeHHBIe COOOII@CTBA YKUBLIX OPTaHU3MOB. 17.3.1
buoreoiieHo3bl. CMeHa OHOI[eHO30B. 17.3.2
AbuoTtnueckue dhaKTOpbl CPe/ibl 17.3.5
7(25) | BsaumogeiicTBre (PakTOpPOB cpefibl. OrpaHUUYMBAIOIIUH 17.3.3
dakrop. 17.3.4
buoTtrueckue (hakToOpbI Cpejibl
8(26) | Cumbuo3. AHTHOHMOTHUECKHe OTHOIeHus. Helrtpamu3m 17.4.1
17.4.2-

17.4.3




Buocdepa | 1(27) | Bo3gelicTBue uesioBeKa Ha MPUPO/Y B TIpolLiecce 18.1
U Ye/I0BeK CTaHOBJIeHUs 001leCTBa. 18.2.1
(8u) Heucuepniaemsble 1 ucuepriaeMble NPpUPOHbIE PeCypChl 18.2.2
2(28) | 3arpsizHeHUe BO3/yXa. 18.3.1
3arpsisHeHue MpecHbIX BOJ, 18.3.2
3(29) | 3arpsisHeHusi MUpPOBOIo OKeaHa. 18.3.3
AHTpOIIOreHHble U3MEHEHUSI TI0UBBI 18.3.4
4(300) | BiusiHue uenioBeKa Ha pPaCTUTEJTbHBIN U )KUBOTHBIN MUD. 18.3.5
PasmoakTBHOe 3arpsi3HeHue 6uocdepsl 18.3.6
5(31) | Okonorus ypbaHu3upoBaHHBIX TeppyuTOprii. OXpaHa CeMUH
TIPUPO/IbI
6(32) | IlepcnekTHBBI pallMOHA/ILHOTO NPUPO/0MN0/Ib30BaHUS 18.4
7(33) | buoHuka 19
8 (34) | KonTponbHasi paboTa
HToro 344




