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MopgenbHasi CHHXPOHH3MPOBaHHAs MporpaMMa 0a30BOro M yrIyOJI€HHOTO W3yYeHHs IpenMera
«buonorus» B 10-11 kitacce cocrarieHa Ha OCHOBE paboueii mporpaMMbl CPETHETO O0IIero 00pa3oBaHUs
no 6uonioruu (6a30BBIN YPOBEHB), COCTaBIEHHOH Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-
®3 «O6 obpazoBanun B Poccmiickoit ®@enepannny», TpeOoBaHMiI K pe3yiabTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBl CpeAHEro odmiero oOpa3oBaHMs, NPENCTaBICHHBIX B PDenepanbHOM
roCyJIapCTBEHHOM 00pa30BaTeILHOM CTaHIAPTE CpeAHero obiiero oOpa3oanus, ¢ yuérom «KoHieniuu
npernogaBannus ydeOHoro mpemmera «buomorms» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
@enepanyy, peamH3yIOIMX OCHOBHBIE OOIIE00Opa3oBaTEeNbHbIE MPOTPAaMMBI U OCHOBHBIX ITOJIOKECHUH
IIpumepnoit mnporpammel BocruTanus. [IOSCHUTEJIBHASA 3AIIMCKA OcHoBy mOAXOMOB K
pa3paboTKe MOJICIILHOM CHHXPOHH3UPOBaHHOH paboueii nporpammbl COO 1Mo OHOJIOTHH, K ONPEICIICHUIO
o0mieil cTpaternn oOy4eHHs, BOCITUTAHHUA M Pa3BUTHA 00yYaIONMUXCA CPEACTBaMH Yy4eOHOTO MpeaMeTa
«buonorus»y s 10-11 kmacca Ha 0a30BOM/YIIyOJIEHHOM YpPOBHE COCTaBWJIM KOHIEHTYalbHBIC
nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, COAEP)KAHUS, pe3yJIbTaTOB OOYYECHUS H
TpeOOBaHUH K YpPOBHIO ITOJATOTOBKH BBIYCKHHKOB. B COOTBETCTBHM C JaHHBIMH IOJOKECHHAMH
MOJIeIbHAs CHHXPOHM3WPOBaHHAas pabouas mporpamma (COQO  ycraHaBIMBaeT  00s3aTeNbHOE
(MHBapHaHTHOE) TIPEAMETHOE COJEpXKAHUE, ONpENeNsIeT KOJIMYSCTBEHHBIE W KAueCTBEHHBIE €T0
XapaKTepPUCTUKM HAa  KKIOM  JTale M3YYeHHs IpeaMeTa, IpeayCMaTpHBAaeT  HPUHIUIIEI
CTPYKTYPUPOBaHHS COJCpKaHMS; JaET MPUMEPHOE paclpenesieHne Y4eOHBIX 4acoB IO TEeMaTHYECKUM
paszenaM, peKOMEHIyeT MPUMEPHYI0 MOCIEe0BATENILHOCTh M3YyUeHHsI OT/ACIBHBIX TEM Kypca C y4EToM
MEXITPEMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Mpoliecca, BO3pacTHBIX 0COOEHHOCTEN
ygammxcs 10-11 xmacca; naéT METONMYECKYIO HWHTEpPIPETAIMIO IeNleil W3ydeHHs IpeaMeTra Ha
0a30BOM/yTTyONEHHOM ypOBHE: COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpelIHEro o0IIero oopa3zoBaHus,
COJIepKATENIbHOW XapaKTepUCTUKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS OCHOBHOH 00pa3oBaTelbHOM
HpOrpaMMBI CPETHETO O0LIero 00pa30BaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX
BHUJIOB y4eOHO-TIO3HABATEILHON JIESTEIFHOCTH YYEHHKA 10 OCBOSHHMIO COZepKaHMs mpeamera. [1o Bcem
Ha3BaHHBIM MO3UIMSAM B MPOrpamMMe COOJIIOJICHa MPEeeMCTBEHHOCTh ¢ paboueil mporpaMMoii OCHOBHOTO
obmero obpasoBanums o Owonorum (I 5—9 KiIaccoB 0O0pazoBaTEeNbHBIX OpraHU3aINi, 0a30BBIi
ypoBeHb). JlaHHas mporpaMma SIBISIETCS OPHUEHTHPOM JUIS COCTaBJICHHS Pa0OYMX IMPOTpaMM, aBTOPEI
KOTOPBIX MOTYT MPEJIOKUTH CBOW TOAXOJ K CTPYKTYPHPOBAaHUIO M MOCJIEJOBATENFHOCTH H3y4YCHHS
yueOHOro Martepuania, a Takke CBOE BHJICHHE OTHOCHUTEIBHO BO3MOXKHOCTH BBIOOpa BapHaTUBHON
COCTABIISIIONIICH COAEp)KaHHUS MpPeIMeTa JOMOJHUTEIBHO K 00s3aTelbHOM (MHBapHAaHTHOM) YacTH €ro
conepkanusi. KypcuBoM B TeKCTe MporpamMmbl BbLIeneHbl dyieMeHThl Llenmn w 3amaum, [peamerHbIx
pesynbratoB U CojiepkaHusi y4eOHOTO MaTrepualia, KOTOpbIe MPEJICTABICHBI U W3y4YeHHs Ha
yrnyonéanom ypoBHe OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «bUOJIOTI'US»
VYuebnblii npeamer «buonorus» B cpemHeM oOmieM 0o0pa3oBaHWMM 3aHUMaeT BakHoe MecTo. OH
obecrieuriBaeT (hOpMHUpOBaHHUE Y 00yUaIOIINXCS MPEJICTABICHUN 0 HAYYHOW KapTHHE MUPA; PaclIupsieT U
00001IaeT 3HAHHUA O XHBOW MpUpoje, e€ OTIMYUTENBbHBIX NMPH3HAKAX — YPOBHEBOW OpraHM3allud U
SBOJIIOLNH; CO3AAET YCIOBHA AJIS: IO3HAHMS 3aKOHOB JKUBOW NPUPOIBL, GOPMHUPOBaHHS (HYHKIMOHAIBHON
IrPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO W 0€30MacHOr0 00pa3a JKU3HH, OJKOJOTHYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIICHWS K KMBOHM MNpPHPOJE W 4elOBeKy. bolblioe 3HAa4YeHWEe YYEOHBIN IpeaMer
«buonorus» uMeer Takke U1 peIEHHS BOCHHUTATENBHBIX M Pa3BHBAIOLIMX 3a7ad CPEIHEro OOLIero
oOpa3oBaHms, colpanu3anuu oOydatommxcs. V3ydenue Oumonoruu Ha 0a30BOM/YIIIyOIEHHOM YPOBHSX
obecrieunBaeT  ycnoBus Ui (OPMHPOBAHUS ~ MHTEIUICKTYaJbHBIX, KOMMYHHKALMOHHBIX |
MHQOPMAIIMOHHBIX HAaBBIKOB, ICTETHYECKOH KYJIBTYpBI, CIIOCOOCTBYET HMHTETPAlUM OHOJIOTHYECKUX
3HAaHUH C MPEACTABICHUSIMU U3 APYTHX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKH, XUMHUH U Teorpaduu.
HasBanHbIe TOJIOKEHUS O MpeIHA3HAUYCHUH y4eOHOro mpenmera «BHONOTHS» COCTABHIM OCHOBY IS
OIIpeeNeHHs MOJXO0J0B K OTOOPY M CTPYKTYPHUPOBAHHIO €r0 COICp)KaHHS, IMPEICTABICHHOTO B JaHHOM
nporpamMme. OtOop coaepkanust ydyeOHoro mpeamera «bHONOTHS» OCYHIECTBIEH C MO3WIMN
KyJIbTypOCOOOPA3HOTO MOAX0AA, B COOTBETCTBHU C KOTOPBIM OOyYaroIuecs JODKHBI OCBOMThH 3HAHHS U
yYMEHHS, 3HaUUMble JUId (opMHpoOBaHHS OOIIEH KyNbTYpPBI, ONpENCISIONINe aJeKBATHOE IIOBEICHUE



YeJI0BEKa B OKPYIKAIOIICH IPUPOTHON Cpelie, BOCTpeOOBAHHEIE B ITOBCEIHEBHOM KU3HUA U MPAKTHISCKOM
nestenbHOcTH. Oco0oe MeCcTO B 3TOHW CHCTEME 3HAHMK 3aHMMAIOT 3JEMEHTHI COIEpXKaHUs, KOTOpHIE
CITy’KaT OCHOBOHM st (hOPMUPOBAHUS TPEICTABIEHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
MHpa W IICHHOCTHBIX OpPHEHTAIMSX JIMYHOCTH, CIOCOOCTBYIOMIMX TYMaHH3AMA OHMOJIOTHYECKOTO
oOpazoBanusa. CTpyKTypUpOBaHHE COAEp)KaHHS y4yeOHOro Marepuana B TPOrpaMMe OCYIIECTBICHO C
y4ETOM TPHOPUTETHOTO 3HAYCHUS 3HAHWN OO0 OTJIIMYHUTEIBHBIX OCOOCHHOCTSX YXUBOW TPUPOABI, O ef
YpOBHEBOW OpTaHW3allMd W DBONIONHH. B COOTBETCTBHHM C 3THM B CTPYKType y4eOHOTO mpeamMera
«buonorus BeIAEIEHBI CIEAYIONINE Coiep KaTeNbHble JINHUH: «bHoiorus kak Hayka. MeToapl HayqHOTO
no3HaHus», «Kierka kak Ouojoruueckas cucremay, «OpraHu3M Kak OHOJIOTHYECKas CHUCTEMay,
«CucreMa M MHOT0oOOpa3ve OPraHMYECKOTO0 MHPay, «DBOJIOIHUSA JKHBOW IMPUPOILDY, «IKOCHUCTEMBI U
MIPHUCYIIE UM 3aKOHOMEPHOCTH». YUeOHbIH mpenMeT «brnomorus» Ha yriyOJIeHHOM YpOBHE Ha CTYIEHH
cpeanero odmiero oOpa3oBaHMs 3aBepllaeT OMOJOrHYeckoe oOpa3oBaHWE B MIKOJIE M OPUEHTHPOBAH Ha
pacupenre W yriyOleHue 3HaHUK OOy4aroIuXcsi O JKMBOW NPHUPOJIE, OCHOBAaX MOJICKYJSIPHOW U
KJIICTOYHOH OWOJIOTHH, SMOPHOJIOTHH W OWOJOTHH pPAa3BUTHS, TCHETHKH, CEJICKIUH, OMOTEXHOJIOTHU,
SBOJIIOIMOHHOTO Y4YeHHsI W 3Kojioruu. M3yuenwe yueOHoro mpeamera «buonorus» Ha yriayOleHHOM
YpOBHE OPHUCHTUPOBAHO HA MOJATrOTOBKY OOyUYaIOMIUXCS K MOCIENYIONIEMY MOIYYEeHHIO OMOJIOrHYECKOTO
o0pa3oBaHHMS B By3aX M OpTraHHM3AlHAX CPETHET0 NpodecCHOHANBHOTO o0pa3oBaHusA. OCHOBY €ro
COJIepKaHUsI COCTABIIIET CHCTEMa OMOJIOTHYECKHUX 3HAHWM, TIOTYYCHHBIX TPU M3YyYSHUH 00yUYaIOITIMICS
COOTBETCTBYIOIIUX CHUCTEMAaTHYCCKUX DPa3/IejoB OHOJOTMM B OCHOBHOHM Imkoje. B 10-11 kiacce 3tu
3HaHHWA TONYYalT pa3BUTHE. [akK, pacIIMpeHbl W YIIyOJIeHBl OWOJIOTHMYeCKHEe 3HaHUS O
PaACTeHHUSAX,)KUBOTHBIX, TpHOax, OaKTepusX, OpraHM3Me YelOBEeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOITOJIHUTEIBbHO BKJIIFOUYCHBI 6I/IOHOI‘I/I‘-ICCKI/IG CBCACHUS MPUKIIAAHOIO U MOUCKOBOTO XapaKTEpa, KOTOPLIC
MOJYKHO HCIIOJIb30BaTh KaK OPHUEHTUPHI ISl TOCienyromero BeiOOpa mpodeccun. Bo3MokHa Tarke
WHTETpanus OMOJOTHYECKUX 3HAHUHM C COOTBETCTBYIOIIMMHU 3HAHHSIMH, TIOTYYCHHBIMH OOYYalOIUMUCS
Npy U3y4eHUH (PU3HKH, XUMHUH, Teorpaduu 1 MateMaTuku. CTPYKTypa MporpaMMbl y4eOHOTO mpeaMeTa
«buonorus» 06a30BOro/yriyOoNEHHOTO YpPOBHS OTPaKaeT CHUCTEMHO-YPOBHEBBIH M SBOJIOIHMOHHBIN
MOXOJIbI K M3y4deHuio Ononoruu. CoriacHO MM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE
JUTSL JKUBBIX CHCTEM pa3HOTO YPOBHS OpTaHW3allid, SBOJIIONHMHM OpPTraHMYECKOTO MHpa Ha 3emiie,
COXpaHEHHUs OMOJIOrMYECKOro pa3HooOpa3us IuiaHeThl. Tak, B 10-11 kjacce W3ydaroTCs OCHOBBI
MOJIEKYJIIPHOW W KIIETOYHON OHMOJNIOTHH, SMOPHUOJOTHH W OUOJIOTUH Pa3BUTHS, T€HETUKH WU CEJEKIIHH,
OMOTEXHOJIIOTUMN CHUHTETUYECKON OWOJIOTHH; aKTyaJM3HUPYIOTCS 3HAHHS OOYYaromIUXCs 10 OOTaHWKe,
300JI0THH, aHATOMHUH, (DU3UOJOTHU 4YejoBeKa. Y4eOHbIH mpenmer «buonorus» mnpusBaH o0OeceYnTh
OCBOCHHE O0YYaIOHIMMUCS OMOIOTHYECKUX TEOPUI U 3aKOHOB, HWJICH, IPUHIIMIIOB M MPaBWIL, JISKAIIAX B
OCHOBE COBPEMEHHOW eCTeCTBEHHO-HAyYHOW KApTUHBI MHpa; 3HAHUH O CTPOEHUHM, MHOTOOOPa3HH H
OCOOCHHOCTSIX KIIETKH, OpPraHW3Ma, IOMYJISIIHH, OMOIEHO03a, SKOCUCTEMBI; O BBIJAIOIIUXCS HAYYHBIX
JOCTHIKCHHUAX, COBPEMCHHBIX MCCICIOBAHUAX B 6I/IOHOFI/II/I, IMPUKIIAAHBIX AaCHEKTax GI/IOJIOI‘I/I‘ICCKI/IX
3HaHWUU. {715t pa3BUTHA ¥ TOIep )KaHUs MHTepeca 00yJaromuxcs K OHMOIOTHH HapsAy CO 3HAYUTEITHHBIM
00BEMOM TEOPETHYECKOTO MaTepHalia B COAEepKaHWU ydeOHOro mpenmMera «buonorus» mpemycMoTpeHo
3HAKOMCTBO C HCTOpHefI CTAHOBJICHHUA W Pa3BUTUA TOH WJIM WHOH o0JacTu 6I/IOHOFI/II/I, BKJIaIOM
OTCYCECTBCHHBIX H 3apy6e)1<HHx y‘-IéHBIX B PCIICHUC BaXHEHUIINX OMOJIOTHYECKUX M DKOJIOTHYECKHUX
npoosiem. IIEJIM U 3AJJAYUN U3YUYEHUSA YUEBHOI'O ITPEJIMETA «BUOJIOI'US» lens nzyvenus
yaebHOoro mpenmera «buonorus»— oBnazeHWe OOYYAIOUIMMHCS 3HAHUSAMH O CTPYKTYPHO-
(YHKIIMOHAILHOW OpPraHW3ally JKUBBIX CHCTEM Pa3HOTO paHra U NMpUOOpETeHHE YMEHUH HCIONIb30BATh
9TH 3HAHUS: JUIA TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB KHBOHW MPHUPOJIBI M PEIICHUS PA3IMIHBIX
JKU3HEHHBIX TMpoOiieM; B (OpPMHpPOBaHMM WHTEpEcak ONpeAenEHHON 00JacT TpodeCCHOHANBHOMN
JeSITeIIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WIMK BbIOOpY Yy4YeOHOro 3aBelieHHs Uil MPOJIOJIKECHUS
Ouosoruueckoro oOpaszoBaHus. JlocTmkeHwe Uend U3y4YeHUs ydeOHOro mnpenmera «buomorusy
o0ecrieunBaeTCsl PELIEHUEM CIEAYIOIUX 3a/4a4 Ha 0a30M ypOBHE: OCBOEHHE OOYYalOLIMMUCS CHUCTEMBI
3HAHUA O OHOJIOTHYECKHUX TEOPHUSAX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THMIIOTe3aX, IpaBHjaX,
CIIy’)KaIllUX OCHOBOW sl (POPMHUPOBAHMS NPEACTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa; O
METOJIaX HAyYHOTO TO3HAHWUS;, CTPOCHHUM, MHOTOOOpa3vM W OCOOCHHOCTSX MHUBBIX CHCTEM Pa3HOTO
YpOBHSl OpTraHM3AllM{; BBIJAIOIMINXCS OTKPBITUSAX K COBPEMEHHBIX HCCIENOBAaHUSIX B OHOJIOTHH;
dbopMupoBaHUe Yy 00YyYaIONIMXCS TO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B
MpOoIeCCe aHallM3a JNAaHHBIX O MYTSAX Pa3BUTHS B OWOJIOTMM HAyYHBIX B3TJISAIOB, HJCH W IMOAXOIOB K
W3YYCHUIO JKHMBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHUW3alliH; CTAHOBICHUE Y OOYyYaroIIuXcs oOmei
KYJIBTYPbI, (DYHKIIMOHATBHON T'pPaMOTHOCTH, pPa3BUTHE YMEHHH OOBSICHATH M OIICHWUBATh SIBICHUS
OKPYKarOIEro MHpa XUBOW MPUPOIBl HA OCHOBAHMM 3HAHWA W ONBITA, MOJYYCHHBIX NPU H3yYCHUH
Ouosoruy; GopMUpOBaHKE Y 00YUAIONUXCS YMEHHA HIUTFOCTPUPOBATH 3HAYCHUE OMOJIOTUYCCKUX 3HAHUHT
B TPAKTUYECKOW JESITeTbHOCTH YEJIOBEKa, PA3BUTUH COBPEMEHHBIX MEAWLUHCKUX TEXHOJOTHH W



arpoOMOTEXHOJIOTUl; BOCIMTaHUE YOEKIEHHOCTM B BO3MOXKHOCTM IIO3HAHMS 4YEJIOBEKOM JKUBOH
NpUPOABI, HEOOXOOUMOCTH OEpeXHOro OTHOIIEHHS K HeH, COONIONCHHS JTHYECKUX HOPM TMpH
NPOBEIECHUH OHONOTUYECKUX HCCIEAOBAaHUN; OCO3HAHUE IIEHHOCTHM OWOJOIMYECKMX 3HAHMK JUIs
NOBBIIICHUA YPOBHA JKOJOTHMUYECKOHW KyJIbTYpbl, i1 (DOPMHUPOBAHUS HAYYHOIO MHUPOBO33PEHHUS;
NpUMEeHEeHUe MPUOOPETEHHBIX 3HAHUK ¥ YMEHUI B MOBCEHEBHOM KU3HU JAJIS1 OLEHKH MOCIEICTBUN CBOCH
JESITEeIbHOCTH MO OTHOIICHHI0 K OKPYXAloUIeH cpelne, COOCTBEHHOMY 3J0POBBIO; O0OOCHOBAaHHE U
coOroenre Mep npodmiakTuku 3aboneBannidi. Ha yrioyOieHHOM ypoBHE: 03HAKOMIIEHHE 00YJaroIInXCs
C METOAaMHU I[IO3HAaHHUsS >KUBOM MPHUPOIBI: HCCIENOBATENbCKUMH METOAAaMH OHOJOTMUYECKHX HayK
(MONEKyYISPHOW M KJIETOYHOW OMOJOTHH, SMOPUOJIOTMUU OUOJIOTHH Pa3BUTHS, TEHETHKU U CEJICKIUH,
OMOTEXHOJIOTUU U CUHTETUYECKON OMOJIOIHH, NaJCOHTONIOTUH, 3KOJIOTMH); METOJAMH CAMOCTOSITEIIBHOTO
MPOBEICHHS] OMOJIOTMUECKHUX WCCIICIOBAaHUI B JlabopaTOpuyd M B TNpUpoae (HAOIIOACHWE, W3MEpPCHHUE,
9KCIEPUMEHT, MOJAEIMPOBAHKE); OBIAJEHHE OOYUYAIOIIUMHUCS YMECHHUSMH: CaMOCTOSTENbHO HAaXOAWTH,
aHAM3UPOBATh W HCIOJNB30BaTh OMOJIOTHUECKYI0 HMH(OPMAIMIO; TOJB30BATHCS  OHOJIOTHYECKON
TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTAQHAaBIMBAaTh CBA3b MEXAY pa3BUTHEM OHOJOTMHU COLUAJIBHO-
9KOHOMHYECKHMMH M 3KOJOTHYECKHMH MNpoOIeMaMH 4eJIOBEYECTBa; OLEHHUBATH IOCICICTBHS CBOECH
JeSITeIBHOCTH TIO0 OTHOILICHHIO K OKPYKAIOIIEH MPUPOTHOHN cpeie, COOCTBEHHOMY 3/I0POBBIO H 3/I0POBbBIO
OKPYKAIOIIUX JIO/IeH; 00OCHOBBIBATH M COONIOIATh MEPHI MPOPUIAKTHKA MHPEKITMOHHBIX 3200JIeBaHUH,
IpaBuia IOBEACHUS B IpUpOAE U oOecredeHus: 0e30IacHOCTH COOCTBEHHOM >KM3HENESTEIbHOCTU B
Ype3BBIYAWHBIX CUTYAIMsIX MPHUPOJHOIO M TEXHOTEHHOI'O XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE
Hay4HbIE OTKPBITHSI B 00J1IaCTH OHMOJIOTHM; Pa3BUTHE y 0Oy4arOIINXCS MHTEJJICKTYaIbHBIX M TBOPUECKUX
CrocoOHOCTeH B Ipolecce 3HAKOMCTBA C  BBLAAIOLIMMUCS OTKPBITHAMH M COBPEMEHHBIMH
UCCIICIOBAHUSIMI B OHOJIOTHMH, peIIaeMBIMH €I0 TpoOieMaMH, METOAOJIOTHEH OHOJIOTHYECKOrO
UCCIICIOBAHUS; TIPOBEJCHUSI JKCIIEPUMEHTANBHBIX HCCICAOBAHMUN, peIIeHHsS OHOJIOTHYECKUX 3ajad,
MOJEIUPOBAaHUSI OMOJOTHYECKUX OOBEKTOB M IPOLIECCOB; BOCIUTAHHE Yy OOYYarOIUXCSl LIEHHOCTHOIO
OTHOILICHUSI K YKMBOHM TPHUPOJIE B IIEJIOM W K OTACIBbHBIM €€ OOBEKTaM M SIBICHUSIM; (OpPMUpOBaHHE
9KOJIOTHYECKOW, TEHETHYECKOW TPaMOTHOCTH, OOMIEH KyNbTyphl MOBEACHUS B TPHUPOJIE; MHTETPaluU
€CTECTBCHHO-HAYUHBIX 3HaHUH; NpuoOpeTeHHe OOYYalOUIMMHUCS KOMIETEHTHOCTH B pPaldOHAIBHOM
NPUPOAONONB30BaHUK (COOIOACHHE TpaBUJ MOBEACHUS B MPUPOAE, OXpPaHbl BUAOB, 3KOCHCTEM,
onocdepsl), coXpaHeHHH COOCTBEHHOT'O 3JI0POBbSI U 3JI0OPOBBS OKPYKAIOUIMX JIIOJEH (COONIOJICHUST Mep
npoduIaKTUKH 3a00JeBaHul, oOecriedyeHne O€30MacHOCTH KHU3HEACSITEIBHOCTH B UpE3BbIYANHHBIX
CUTyalUsAX IPUPOIHOIO U TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE MCIIOJIb30BaHMS OMOJIOTMYECKUX 3HAHUM
W yMEHUH B TMOBCEJAHEBHOW J>XU3HW, CO3J]aHHE YCJIOBUH Il OCO3HAHHOTO BBIOOpa OOYyUYAOIIUMHUCS
WHINBHTyaJIbHON o0pazoBareIbHOI TpPaeKTOPHH, CIOCOOCTBYIOIIEH HOCIEYIOLEMY
npodecCHOHAIBHOMY CaMOOIPEAEICHNUIO, B COOTBETCTBUM C HWHIMBUAYaJbHBIMH HMHTEpecCaMu H
norpednoctsimMu pernona. MECTO YUEBHOI'O ITPEAMETA «BMOJIOI'MS» B YYHEBHOM ITJIAHE B
cucTeMe cpenHero odmiero oOpasoBaHusi «buonorus», mzydaemas Ha 0a30BOM YypOBHE, NpHU3HAHA
00s13aTeNbHBIM YUE€OHBIM [IPEIMETOM, BXOSIINM B COCTAB IpeAMETHOI 001acTi «EcTecTBEeHHbIE HAYKM».
Y4eOHbIM TIaHOM Ha e€ u3ydeHue orBeaeHo 70 yueOHBIX vacoB, mo 1 gacy B Hexemo B 10 kiacce. B
TEMaTHYECKOM IUIAaHMPOBAHWM YKa3aH pe3epB Y4eOHOTO BpPEMEHH, KOTOPOE PEKOMEHIYeTCS Ul
peanu3anuyd aBTOPCKHUX TOAXOJI0B IO HCIIONh30BaHUIO Pa3HOOOpa3HbIX (OpM opraHuzauy yu4eOHOTO
nporecca. YueOHbI npenmer «buosnorus» yriyOn€HHOrO YPOBHS H3yYeHHUS BXOJUT B COCTaB
npenMeTHON obnactu «EctecTBeHHBIE HayKu». Ero m3ydeHue mpemycMOTPEHO B KJIaccaX €CTECTBEHHO-
Hay4YHOTO TPO(UIIs, HAIPUMEP XUMHUYECKHUX, XHMHKO-OMOIOTHYECKUX W MEIUIIMHCKUX. B 3THX Kimaccax
M3y4YeHHE JaHHOTO MpeAMeTa MPelyCMOTPEHO B 00bEMeE yueOHOM Harpy3ku He MeHee 3 4 B Henento B 10-
11xnacce (mo 105 u B rox). OT60p opraHn3alMOHHBIX (HOPM, METOJIOB M CPEACTB 0OyueHHs OHOJIOrHU
ocymiecTBisieTcss ¢ yd€ToM crenuuku ero cojepKaHusi W HalpaBlICHHOCTH Ha TIPOJOJDKEHHE
OnosIornueckoro oOpa3oBaHKs B OPraHU3aLUsIX CpeIHEro Npo(ecCHOHAIBHOTO U BBICILIEr0 00pa30BaHusl.
OO0s3arenbHBIM YCIOBHEM NPH 00ydyeHMH OWOJIOTMH Ha YIIIyOJEHHOM YpPOBHE SIBISETCSI MPOBEICHHE
nabopaTopHBIX U TPAKTHUECKUX paboT. Tarke ydacTre oOy4arOIUXCSB BBIOJIHEHUHM IMPOEKTHBIX H
yueOHO-UCCIIEIOBATENBCKHX Pa0OT, TEMAaTHKA KOTOPHIX OMPENENsIeTCs] YIUTEIEM Ha OCHOBE UMEIOIIIXCS
MaTepUaTbHO-TEXHUUECKUX PECYPCOBU MECTHBIX MPUPOAHBIX YCIOBHUH. B TemaTnyeckoM IIaHUpOBaHUHU
JUId  KaXJOro Kjacca Ipeanojaraercs peseps ydyeOHoro BpemeHd. Ha 0a3oBoM ypoBHE ero
PEKOMEHTyeTCs MCIOJIb30BaTh U MOBTOPEHUS M 3aKpeIUICHUs] MaTepHana, a Takxke pediexkcun. Ha
yIIyOJICHHOM YPOBHE Uil MPOBEACHUSI 0000IIAIONINX YPOKOB, 3alUTHl O0YYaIOIIMMHUCS MPOEKTHBIX H
yaeOHo-uccnenoBarenbekux pador. TINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O
ITPEJIMETA «bHOJIOTUS» Cormacao ®I'OC COO, ycraHaBIWBarOTCS TPEOOBAHHUS K Pe3ysibTaTaM
OCBOCHHSI 00YUAIOMIMMUCS IPOTPaMM CPEHEro oouero oopa3oBaHus: JMYHOCTHBIC, METAIIPEMETHBIE U
npeametHsle. JIMUHOCTHBIE PE3YJIBTATBI B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS
npeamera «buosiorus» BbIIEICHBI CIEAYIOIINE COCTaBIIIONINE: OCO3HAHUE O0YYAIOLIMMHUC POCCUMCKOM



TPAKIAHCKOM  MIACHTUYHOCTH —  TOTOBHOCTM K  CaMOpAa3BUTHIO, CAMOCTOSITENBHOCTH U
CaMOOIPEeNICHUIO; HaIWYhe MOTHUBAIMM K OOYYEHHIO OWOJOTHM; LeJIeHANpaBleHHOe pa3BUTHE
BHYTPEHHHUX YOEXACHWH JUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPaIUIUil
pa3BUTHSl OHMOJIOTUYECKOTO 3HAHHSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJCTBOBATHCS B
CBOCH JESTENbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAaMH, MPHUCYIIUMH CHUCTEME OHOJIOTHYECKOTO
00pa3oBaHMs; HATMYME TPABOCO3HAHMS IKOJIOTMYECKOM KYNIbTYPBI, CIOCOOHOCTH CTaBUTH 1IETH U CTPOUTD
JKU3HEHHBIE IJIaHbl. JINUHOCTHBIE PE3YNIBTATHI OCBOCHUS MpeaMeTa « BHOIOrus» TOCTUTAlOTCS B €UHCTBE
y49e0HOW ¥ BOCIUTATEIBHON MEATENHbHOCTH B COOTBETCTBHH C TPAJAWLMOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPUYECKUMH U AyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, IPHHATHIMHU B O0ILIECTBE
MpaBWJIaMHd W HOPMaMH TOBEJCHHS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHMS, CAMOBOCIHTAHUS M
CaMOpPAa3BUTHUS, PAa3BUTHA BHYTPEHHEH MO3ULMUHU JIMYHOCTH, MATPUOTH3MA W YBAXKECHHS K 3aKOHY U
MPaBOMOPSAKY, YEIOBEKY TPyJAa U CTaplleMy MOKOJCHHIO, B3AUMHOTO YBaXKCHHUS, OEPEKHOTO OTHOILICHHS
K KyJbTypHOMY HAaCJEIWI0O M TpaJulMsM MHOTOHallMOHajdbHOro Hapoja Poccuiickoit deneparum,
MIPUPOJIE W OKPYXKAIOIIeH cpeze. JINYHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro mpeamera «buomorus
JOJDKHBI OTpakKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOMN
BHYTPEHHEHW MO3ULMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTAalUil, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHN, COOTBETCTBYIOIINX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, paciiupeHne
JKU3HEHHOIO OIbITa W ONbITa JEATENBHOCTH B MPOLECCE pealn3alud OCHOBHBIX HAaIpPaBJICHUN
BOCIMTATENbHON  JIeATENbHOCTH, B TOM 4ucie B d4acTH: 1. I'paxkaaHCKoro BOCIUTAHUS:
c(hOpMHUPOBaHHOCTh TPAKIAHCKOW TO3HUINN OOYYArOIIErocsi KaKk aKTHBHOTO M OTBETCTBEHHOTO HJIEHA
POCCHHCKOTO O0IIIeCTBa; OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIPaB M 00s3aHHOCTEH, YBaKEHNE 3aKOHA U
MPaBOMOPSIIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOU NICATETBHOCTH MPU CO3IaHUU YUEOHBIX MPOEKTOB,
pelmieHMHd Y4eOHBIX U II03HABATENILHBIX 3a]ad, BBHIMOJHEHHN OWOJOTHYECKMX JKCIIEPUMEHTOB;
CIOCOOHOCTH OTIPENENSTh COOCTBEHHYIO IMO3UIMIO MO0 OTHOIIEHUIO K SBJICHHUSAM COBPEMEHHOM KH3HU U
OOBSICHATH ©€; YyMEHHE YUYUTBHIBATh B CBOMX JICHCTBHAX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pasHBIMH YOCKACHUSMH, KYJIBTYPHBIMH IICHHOCTSMH W COLMAIBHBIM
MOJIO)KEHUEM; TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YYE€OHBIX,
MO3HABATENbHBIX U UCCIEIOBATENbCKUX 331a4, YBAXKUTEIBHOTO OTHOIICHHUSI K MHEHUIO OMIOHEHTOB MpU
00CYXXJI€HHH CIIOPHBIX BOIIPOCOB OMOJOTMYECKOTO COIEpPXaHMs, TOTOBHOCTb K TyMaHUTapHOU W
BOJIOHTEPCKOH jearenbHOCTH. 2. IlaTpuoTmueckoro BocmHTaHUS: C(HOPMHPOBAHHOCTH POCCHUCKOM
TPKJAHCKOW HIAEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PoauHoii, ropnoctu 3a cBoil Kpail, cBot0 PojiMHy, CBOM SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJIFHOTO Hapojaa Poccuu; 1IeHHOCTHOE OTHOIIEHHE K MPUPOJTHOMY HACIEHIO U MaMATHHKAM
MIPUPOJIBL, NTOCTHXEHHAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYJe; CHOCOOHOCTH
OIICHWBATh BKJIAJl POCCUHUCKHX Y4YEHBIX B CTAHOBJIICHHWE W Pa3BUTHE OWOJOTWH, TIOHUMaHHS 3HAYCHHS
OHMOJIOTMM B TIO3HAHHWW 3aKOHOB TPUPOJBI, B JKU3HH 4YEJIOBEKA M COBPEMEHHOTO OOIIECTBA; HeHHas
yOeXAEHHOCTh, TOTOBHOCTh K CITy’)KeHHWIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro cyas0y. 3.
JyXOBHO-HPABCTBEHHOI'O BOCIHTAHUA: OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO HapoJa;
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, O3TUYECKOTO TIOBEJEHHS, CIIOCOOHOCTh OIICHUBATh
CUTYaIMio M MPUHUMATh OCO3HAHHBIE PEIICHHSA, OPHEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH; OCO3HAaHUE JMYHOIO BKJIaJa B IIOCTPOCHHWE YCTOMYMBOrO OyIylIero; OTBETCTBEHHOE
OTHOIIIEHHWE K CBOMM DPOJUTENSAM, CO3AAHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO MPHUHATHA II€HHOCTEH
CeMEIHON >KM3HM B COOTBETCTBHM C TPaaWIMsAMH HapoioB Poccum. 4. DcTeTHUECKOTO BOCIHTAHHUS:
HCTETHYECKOE OTHOILICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CIOpTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHHIA; TOHUMAaHNE 3MOLMOHAIBHOTO BO3ACHCTBHS KUBOH PUPOIBI
M e€ IEeHHOCTH; TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHAX HCKYCCTBA, CTPEMIIEHHE MPOSBIATH
KauecTBa TBOPUYECKOM JTUYHOCTH. 5. PU3NYECKOr0 BOCHHUTAHUSA: MOHUMAHUE U peanu3anus 370pOBOro U
Oe3omacHoro oOpasa >KM3HM (3J0POBOE MHUTAaHUE, COOJIONEHHE THTHEHUYECKUX TIPaBHI M HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHH W OTJbIXa, peryiisipHas (usnyeckas aKTHBHOCTH), OEpex)HOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOUIEHHS K COOCTBEHHOMY (DM3WYECKOMY M IICHXHYECKOMY
3/I0pOBBIO; TOHUMAHUE LIEHHOCTH TPaBUJ HHANBHIYAIBHOTO ¥ KOJJIEKTHBHOTO 0€30MacHOTO MOBEACHHS
B CUTYalUAX, YTPOKAOIINX 3J0POBBIO U KU3HHU JIFOACH; OCO3HAHUE MTOCIEICTBUN U HENMPUITHS BPEIHBIX
MPUBBIUCK (YIIOTPEOICHUS aaKOTOs, HAPKOTHKOB, KypeHHs). 6. TpymIoBOr0o BOCIUTAaHUSA: TOTOBHOCTH K
TPyZAy, OCO3HaHHWE LIEHHOCTH MAacTepCTBa, TPYIOJIIOOHE; TOTOBHOCTb K AaKTHBHOW JAEATEILHOCTH
TEXHOJIOTHYECKOH MW COLMaJbHOH HAampaBICHHOCTH, CIIOCOOHOCTh WHHLIWUPOBATH, IUIAHUPOBATH U
CaMOCTOSITETIHHO BBITIOHSATh TAKYHO JEATENILHOCTh, HHTEPEC K pa3imdHbIM cdepaM mpodecCHOHATHHOIM
JeSTEeIbHOCTH, yMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOp Oynmymied npodeccuu U peann30BBIBATH
COOCTBEHHBIE JKU3HEHHBIE IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30oBaHUIO M caMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEH KU3HU. 7. DKOJOTHYECKOTO BOCIIUTAHMS: SKOJOTHYECKH IeJIecO00pa3HOe OTHOIIEHUE



K TpHUPOAE KaK HCTOYHWUKY JKM3HM Ha 3emjie, OCHOBE €€ CYIIeCTBOBAaHUS; IIOBHIIICHHWE YPOBHA
9KOJIOTHUECKOW KYNBTYpBl: MPHOOPETEHNE OMBITA TUIAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX
MOCTIEACTBUAN JJISI OKPYKAIOIIEH Cpebl; 0OCO3HAHME TII00aIHHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM U
MyTel WX pEIICHHS; CIIOCOOHOCTh HCIOIB30BATh MPHOOpETaeMble MPH M3YYCHHH OMOJOTHH 3HAHWS H
YMEHHUSI MPH PEUICHWH MpoOJeM, CBA3aHHBIX C palMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIOACHUE
MIpaBUJ TIOBEJEHUS B IPHPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHSI B IKOCHCTEMAaX, OXPaHY
BUJIOB, JKOCHCTEM, Omoc(epspl); aKTUBHOE HENMPHUATHE ACWCTBUH, MPUHOCAIINX BpEA OKPYKaIOIIeH
MPUPOTHOM Cpele, YMEHHE TMPOTHO3MPOBATh HEOIATONPHUSATHBIE HKOJIOTHYECKHE  TIOCIEICTBH
MpEeINPUHUMAEMBbIX IEHCTBUH M NMpEeRoTBpallaTh UX; HAIWYHE PA3BUTOIO IKOJOTHYECKOTO MBIIIECHUS,
OKOJIOTHYECKOW  KyIbTYPHI, ONBITA JEATENFHOCTH OSKOJOTMYECKOW  HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UM B TIO3HABATEIHHON, KOMMYHHUKATHBHOM M COIMAIFHON MPAKTHKE, TOTOBHOCTH K
Y4acTUIO B TPAKTUYECKOM JEATENIbHOCTH JKOJOTHYECKOM HampaBieHHocTd. §. LleHHocTH HaydHOTO
MO3HaHUs: c(HOPMUPOBAHHOCTH MHUPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIIECTBEHHON MPaKTHUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKON KYJIBTYpBlI Kak
CpeicTBa B3aMMOJCHCTBUSL MEXAY JIOABMHU M TIO3HAHHS MHpa; MOHHMaHHE CTeHU(HKH OHOIOTHH Kak
HayKH, OCO3HaHHWS €€ ponr B (HOPMHPOBAHWM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH
[EJIOCTHOTO TPEeACTaBIeHH 00 OKpPYKaIoIeM MUPE KaK O eIWHCTBE MPUPOJIBI, YeJIOBeKa U 00IIecTBa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PElIeHHH MpOoOJIeM COXpaHEHUs MPHPOJHOTO PAaBHOBECHS
yOXKAEHHOCTh B 3HAYUMOCTH OWOIIOTHH JJISi COBPEMEHHOM NUBUIIM3AINH: 00ECIIC€UeHHSI HOBOTO YPOBHS
pa3BUTUS MENWIIMHBL, CO3/JaHHWE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pemaTh pPecypcHBIE
npoOJeMbl pa3BUTHS YeJIOBEUYECTBA; MOMCKA MyTeH BBIXOJA W3 TIIOOANBHBIX SKOJIOTHUECKUX MPoOIeM U
obecriedeHusi mepexoja K YCTOMYMBOMY DAa3BHTHIO, PpAIlMOHAJIBHOMY HCIIONB30BAHUIO TPUPOTHBIX
pecypcoB W (OPMHUPOBAHHIO HOBBIX CTaHJAPTOB JKU3HM, 3aWHTEPECOBAHHOCTh B TIONYYCHUHU
OHMOJIOTMYECKUX 3HAHWI B 1IETISIX TOBBIIICHHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HayYHOH IrPaMOTHOCTH, KaK
COCTaBHOM YacTh (YHKUHMOHAIBLHOW TPaMOTHOCTH oOOydaromuxcs, (GOPMHPYEeMOH TMpH HW3yYeHHUH
OuMoJjoruy;, TMOHMMAaHWE CYINIHOCTH METOJOB TIO3HAHWS, HWCIIONB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH WCIOJIB30BaTh IMONydaeMble 3HAHUS IS aHANHW3a U OOBSICHEHUS SBJICHUH OKPYXKAIOIIETO
MHUpa W MPOMCXOJAIMX B HEM HM3MCHEHHIA; yMEHHE JenaTb OOOCHOBaHHBIC 3aKJIIOYCHHS! Ha OCHOBE
Hay4YHBIX ()aKTOB W HMMEIOIUXCSA JNAHHBIX C IEIbI0 IMOJNyYeHHUS JOCTOBEPHBIX BEIBOJIOB; CIIOCOOHOCTH
CaMOCTOSTEIFHO MCIIOIh30BaTh OWOIIOTHYECKNE 3HAHUS ISl PEIISHUS MPOOJIEM B PEaTbHBIX KU3HEHHBIX
CUTyallUsIX; OCO3HAHHME ILIEHHOCTHM HAy4YHOW JIesITeNbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO H
UCCIIEIOBATENbCKYIO JEATEIbHOCTh WHIWBUAYaJbHO W B TpPYIIE; TOTOBHOCTh M CIIOCOOHOCTH K
HENPEepHIBHOMY O00pa30BaHUIO M C€amMOOOpa30BaHHWI0, K AKTUBHOMY IIOJNyYEHHIO HOBBIX 3HAaHUH IO
OMOJIOTHMM B COOTBETCTBHU C JKM3HEHHBIMU IOTPEOHOCTSIMH. B miporiecce MOCTHXKEHHS JIMYHOCTHBIX
pE3yIbTaTOB OCBOCHHUSI OOYYAIOIMMHUCS MPOTPaMMBbl CPEIHEro OO0mero oOpa3oBaHHS y OOYyHaIOIIHXCSI
COBEPIIICHCTBYETCS AMOLMOHAIBHBIN HHTEIUIEKT, MPEAIONAralomui cOPMUPOBAHHOCTh: CAMOCO3HAHUS,
BKITFOYAIOIIETO CTIIOCOOHOCTh TOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHAE, BUIETh HAIIPABIICHUS Pa3BUTH
COOCTBEHHOU SMOLMOHAJILHOU c(ephl, OBITh YBEPEHHBIM B ce0€; caMOperyJIMpOBaHHMs, BKIIIOUYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MTPUHUMATh OTBETCTBEHHOCTD 32 CBOE MOBEICHNE, CTOCOOHOCTH a/IallTUPOBATHCS
K SMOIMOHAILHBIM HM3MEHEHHUSM U TPOSIBIATE THOKOCTh, OBITH OTKPHITHIM HOBOMY; BHYTpPEHHEH
MOTHBAIINH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHHUIO IENH W YCIeXy, ONTHMH3M, WHUIIUATHBHOCTD,
YMEHUE JICHCTBOBAaTh, UCXOJISl U3 CBOMX BO3MOXKHOCTEH; IMITATHH, BKIFOYAIOIIEH ClIOCOOHOCTh IIOHUMATh
HMOLMOHATILHOE COCTOSIHUE IPYTUX, YIUTBIBAThH €TI0 IPH OCYIIECTBICHNH KOMMYHHKALIMH, CIOCOOHOCTD K
COUYYBCTBHIO M COINEPEKHMBAHUIO; COLMAIBHBIXHABBIKOB, BKIIOYAIOLIMX CHOCOOHOCTH BBICTPAaUBATh
OTHOIICHUSI C JIPYTUMH JIIOJbMH, 3a00THTHCS, TPOSIBISITH HMHTEPEC W pa3pemaTh KOHQIHMKTEHL.
METAIIPEAMETHBIE PE3VJIbTATHI MertanpeameTHble pe3yibTaTbl OCBOGHHs y4eOHOrO HpeaMeTa
«buonorus»  BKIIOYAIOT:  3HAUMMBlE  JUIL  (OPMHUpPOBAHMS ~ MHPOBO33PEHHUS  OOYYaIOLIMXCS
MEXIUCITUTUITMHAPHBIE (MEXKITPEAMETHBIC) O0IeHAYYHBIE TIOHITHS, OTPAKAIOIINE IIETOCTHOCTh HAYIHOH
KapTUHBl MHpa U Crelu(UKy METOJOB MO3HAHUS, UCIIOJIL3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprus, ABJCHUE, MPOILECC, CHUCTeMa, HayuHBIH (pakT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, WCCIICJOBaHHE, HAONIOJIeHHe, W3MEpeHHe, SKCIEPUMEHT W Jp.); YHHBEpCaJbHble Yy4eOHBIC
nerictBus (TIO3HABATENNbHBIE, KOMMYHHUKATHBHBIC, PETYJISATHBHBEIC), oOecmedmBaroniue (HopMHUpOBaHUE
(GYHKUMOHAIBHOW TPaMOTHOCTH M COLMAJIbHOM  KOMIIETCHUMH  OOYYalOLIMXCs;  CIOCOOHOCTD
o0yyaromuxcsi HUCIONB30BaTh OCBOCHHBIC MEKIMCHUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS H
YHUBEpCAIbHBIC YUcOHBIE IEHCTBHA B IIO3HABATEIHHOH WM CONHMAILHON IpakTHUKE. MerampeaMeTHbIe
pe3yAbTaThl OCBOCHHUSI MPOTPaMMBlI CpelHEero oO0mero o0pa3oBaHMs MOJDKHBI OTpaxkaTs: OBiageHHe
YHHUBEPCAIbHBIMUA Yy4YeOHBIMH TIO3HABATENbHBIMU JACHCTBHAMHU: 1) 0a30BbIE JIOTHUECKHE JCHCTBHSL:
CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTyallM3UPOBaTh MpOOIEeMy, paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIICHUS (aHANIW3a, CUHTE3a, CPaBHEHUS,
KJaccu(UKauu, 0000IEHNs), PACKPHIBATH CMBICI OMOJIOTHYECKUX MOHATHH (BBIAEIATh UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIMBATh CBSI3U C APYTUMH IOHSATHAMH); ONpPENENATh LENH AEATSIbHOCTH, 3aJaBas
napamMeTpbl U KPUTEPUU HMX IOCTHXKEHHSI, COOTHOCHUTH PE3YNbTaThl AESTEIBHOCTU C IIOCTaBJICHHBIMU
LEJISIMH; MCTIOJIb30BaTh OMOJIOTHYECKHE MOHATHS Ui 00bsICHEHHs (DAaKTOB M SIBJICHUH >KUBOW TPUPOJIBL;
CTpPOUTH JIOTHUECKHE pacCyklIeHus (MHAYKTHUBHBIC, JACAYKTHUBHBIE, TI0 AaHaJOrMH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYMS B paccCMaTpUBAeMbIX SIBICHUSX, (GOPMYyJIUPOBAaTh BBIBOABI U
3aKJIFOYEHUS; IPUMEHATh CXEMHO-MOJEJIbHbBIE CPEINCTBA Ul NPEICTABICHUS CYLIECTBCHHBIX CBS3E€H U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUNI pa3HOTO POJIa, BEISBICHHBIX
B PasINYHbIX HMH(QOPMALMOHHBIX HMCTOYHMKAX; pa3padarbiBaTh IUIaH PELICHUS HPOOJIEMBbl C Y4E€TOM
aHalM3a HUMEIOLIMXCS MaTepUalbHBIX M HEMaTepHaIbHBIX PECypCOB; BHOCHUTH KOPPEKTHBHI B
JesITeIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB ILENISIM, OLIEHHBATH PHCKH IOCIEACTBHUHA
JeSITeIbHOCTH; KOOPAMHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHSIX PEATBHOrO, BHPTYAJIBHOIO U
KOMOMHHPOBAaHHOI'O B3aMMOJEHCTBHS; Pa3BUBaTh KPEAaTHBHOE MBIIUICHHE IPU PEIICHUU >KU3HEHHBIX
npobiiem; 2) 0a30Bble UCCIENOBATENILCKHE AEHCTBUS: BIaJeTh HaBBIKAMH y4eOHO-UCCIIEIOBATENbCKON U
MPOCKTHON JESTEeNbHOCTH, HABBIKAMH pa3pellieHrsi NpoOJeM; CIIOCOOHOCTBI0O U TOTOBHOCTBIO K
CaMOCTOSITETIbHOMY IOMCKY METOJIOB PEIICHUs IPAKTUYECKUX 3a7ay, MIPUMEHEHHUIO Pa3lIWYHbIX METOJOB
MO3HAHUS;, HCIOJIb30BaTh PpA3IM4YHbIE BUABI JESITEJBHOCTH IO TIONYYEHHIO HOBOTO 3HAHMA, €ro
MHTEpIpETaly, Mpeodpa3oBaHNI0 U MPUMEHEHUIO B YUYEOHBIX CHUTyalUsX, B TOM YHUCIIE NPU CO3JIaHUH
yu4eOHBIX M COLMAJbHBIX MPOCKTOB;, (OPMHUPOBATH HAYYHBI THIl MBILUICHHUS, BIAJeTh HAYYHOH
TEPMUHOJIOTHEH, KIIFOYEBBIMH MTOHATUSIMA U METOJAMHU; CTaBUTh U (hOPMYIMPOBATH COOCTBEHHBIE 3a1a4H
B 00pa30BaTENbHON AEATENFHOCTH M KU3HEHHBIX CUTYallUsIX; BBISBISITh IPUUYUHHO-CIICICTBEHHBIE CBSI3H
Y aKTyaJU3UpOBATh 337a4y, BBIIBUTaTh THIIOTE3Yy €€ pelIeHUs], HaXOIUTh apTyMEHTHI JUIs I0Ka3aTeIbCTBa
CBOMX YTBEpXKIEHHH, 337aBaTh MapaMeTpbl U KPUTEPUHU PELICHUS; aHAJIU3UPOBATh MOJIYUYECHHBIC B XOI€
pelleHHs 3a1a4i Pe3yNbTaThl, KPUTHYECKH OLEHHBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX; 1aBaTh OLIEHKY HOBBIM CHUTYallWsM, OICHUBATh MPHOOPETEHHBIH OIBIT; OCYIECTBIST
LieJIeHaNPaBJICHHBIA [TOUCK MEPEHOCca CPEICTB M CIIOCOO0B AEHCTBHA B TPO(ECCHOHATBHYIO CPEeNy; YMETh
NEPEeHOCUTh 3HAHWS B IIO3HABATEIbHYI0 M IPAKTHUYECKYIO O00JacTH >KU3HEICSTEIbHOCTH; YMETb
WHTETPUPOBATh 3HAHWS M3 PAa3HBIX MPEIMETHBIX 00JacTei; BBIIBUraTh HOBBIC HJIEH, TNpeajaratb
OpUTMHAJIbHBIE MOAXOIBl M PEIIEHHs; CTaBUTh HPOOJIEMBI M 33/1a4M, JOIMYCKAIOLINE ajlbTePHATUBHbIC
pewenns; 3) apelicTBus mo pabore ¢ uHpOpPMaLUUEH: OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX
uHpopMaIuu (TekcTe yaeOHOro mocoOusi, HAYYHOTIOMYJISIPHOM JUTEpaType, OMOIOTHUYECKUX CIOBapsX H
CIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UPOBaTh HHPOPMALIUIO PA3TUIHBIX
BUAOB M (OpPM MPEACTABICHUS, KPUTHYECKH OLIEHHBATH €€ JIOCTOBEPHOCTb M HENPOTHBOPEUMBOCTD;
(bopMynupoBaTh 3ampochl M MPUMEHSTH PAa3JIMYHBIE METOJbI NMPU IOUCKE M 0TOOpe OMOJIOTHYECcKOn
UHQOpMaIUK, HEOOXOIWMOH il BBHIMOJHEHHS YYEOHBIX 3a/la4; MPHOOpPETaTh OIBIT HMCIOIb30BAHUS
MHQOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHWH,  COBEpPLICHCTBOBATb  KYJIbTYPY  aKTHBHOTO
WCIIOJIb30BaHMS PAa3JIMYHBIX IIOMCKOBBIX CHCTEM; CaMOCTOSATENILHO BBIOMpATh ONTHMAIBHYIO (opmy
npesicTaBIeHUs] ONOOTHYECKONW HHPOPMAIUH (CXeMBbI, TpapUKH, TUarpaMMBbl, TaOJIHIbI, PUCYHKH H JIP.);
UCIIOJIb30BaTh HAYYHBIH SI3BIK B KauyecTBE CPEICTBA TPU paboTe ¢ OWONOTHYECKOH WH(POpMAIUCH:
NPUMEHATh XUMHUYECKUE, (PU3NUEeCKUe 1 MaTeMaTHUECKUE 3HaKU U CUMBOIIBI, GOpPMYIIbl, abOpeBuarypy,
HOMEHKJIATypy, HCIIOJIb30BaTh W TPEOoOpa3OBHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJSAHOCTH,
BJIaJICTh HABBIKAMH PACIIO3HABAHUS M 3allIUTHI MHPOPMAIWH, HHOOPMAIIMOHHOM O€30MaCHOCTH JIMIHOCTH.
OBnazeHne yHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMH JEHCTBHAMH: 1) oOIIeHHe: OCYyLIeCTBIAThH
KOMMYHHKALlMH BO BceX cepax KU3HH; aKTHBHO YYacTBOBATh B JHAJOre WM JTUCKYCCHH IO CYIIECTBY
o0cyxaeMoll TeMbl (YyMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATH CYXJICHUS OTHOCHUTEIHHO BBITIONHEHUS
npeasiaraeMoi 3aJauu, YYUTHIBaTh HHTEPECH] U COTIACOBAHHOCTH MO3MLIMI APYTMX YYACTHUKOB JHAJIOTa
WIN JMCKYCCHH); paclio3HaBaTh HeBepOaJbHBIE CPEICTBAa OOLICHHWS, MOHMMAaTh 3HAYCHHE COLMAIIBHBIX
3HAKOB, TPEANOCHUIOK BOSHUKHOBEHHUS! KOH(IUKTHBIX CUTYallUd; yMETh CMr4aTh KOH(QIUKTHl U BECTH
MEPErOBOPHI; BIIAJETh PA3IHYHBIMH criocobamu OOIICHUS M B3aWMOJICHCTBUS;, IOHMMAaTh HaMEpEHHs
JpYTuX JIOJEH, MPOSBIATH YBKUTEIBHOE OTHOIIEHHE K COOSCEOHHKY M B KOPPEKTHOW (opme
dopMyIHpoBaTE CBOM BO3PAXKEHUS; pPa3BEPHYTO W JIOTUYHO M3JIAraTb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM S3BIKOBBIX CPEICTB; 2) COBMECTHAas [ESTEIbHOCTb: IIOHMMaTb M HCIIOJIb30BaTh
NPEeUMYIIEeCTBA KOMAaHIHOM W WHAMBUAYJIbHOW pabOTHl MpH pEHICHUH OMONOTHYECKOW MPOOIEMBI,
000CHOBBIBaTh HEOOXOAUMOCTH MPUMEHEHUS TPYIIOBEIX (HOPM B3aUMOJECHCTBUS NPU PELICHUH YueOHOM
3aJaud; BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEMCTBUM C y4€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH KaXIOTO WIeHAa KOJJICKTHBA; MPUHUMATh LEIH COBMECTHOH JEATENbHOCTH,
OpPraHU30BHIBATb M KOOPAMHHUPOBATH ACWCTBHS MO €€ JOCTH)KCHHUIO: COCTaBIIATh IUIaH JEHCTBUH,
pacrpenensiTh poiad ¢ Y4€TOM MHEHHM Y4YaCTHUKOB, OOCYXIaTb pE3yJlbTaTbl COBMECTHOH paboThl;



OLICHHBATh KayecTBO CBOET0 BKJIaJa M KaKIOI0 YYacTHUKA KOMaHIbl B OOLIMM pe3ynpTaT IO
pa3paboTaHHBIM KPHUTEPUsM; NpeAsaraTb HOBBIE NPOEKTHI, OLECHUBATH WAEU C TO3UIUH HOBH3HEI,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH; OCYIIECTBIATh MO3UTUBHOE CTPATETHYECKOE MOBEIECHUE B
PasINYHBIX CUTyalUsX, MPOSBIISATE TBOPYECTBO M BOOOpaXKeHHWE, ObITh MHUIMATUBHBIM. OBlaneHue
YHHUBEPCAIbHBIMU PETyJISTHBHBIMUA JACHCTBUAMHU: 1) caMOOpraHM3alysl: HCIONb30BaTh OMOJIOTHUECKHUE
3HAHWS IJIS1 BBISIBJICHUS MPOOJEM M MX pelleHHs B JKU3HEHHBIX M YUEOHBIX CUTyallWsAX; BBHIOMpATh Ha
OCHOBE OMOJIOTMUECKUX 3HAHUH LIENEBbIe M CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBHUSIX M MOCTYIIKaxX IO
OTHOIICHUIO K >KMBOM TPUPOZAE, CBOEMY 3HOPOBBIO M 3I0POBBIO OKPYXKAIOIIHX; CAMOCTOSTEIBHO
OCYIIECTBIISTh IO3HABATENBHYIO AEATENBHOCTh, BBUIIBISATH MPOOJEMBI, CTaBUTh W (OPMYIUPOBATH
COOCTBEHHBIE 3a/laud B OOpa30BATEJILHON AEATENBHOCTH M JKU3HEHHBIX CUTYAIUSIX; CaMOCTOATEIBHO
COCTABJISAITh IIJIAH PEIIEHHsI IPOOIeMbl ¢ YUETOM MMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M
NpPEANOYTEeHUH; NaBaTh OLUEHKY HOBBIM CHUTYallUsIM; PacIIUpATh PaMKU Y4eOHOro IpeAMeTa Ha OCHOBE
JUYHBIX MPEAIOYTEHHIA; JeTaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHNe; OLICHUBATh IPUOOPETEHHBIN OIMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBIICHUIO IIMPOKOM
SPYIUIMH B Pa3HBIX 00JacTSAX 3HAHWM, MOCTOSHHO IMOBBIIIATH CBOM 00pa30BATENbHBIH U KYJIbTYPHBIH
YPOBEHB; 2) CAMOKOHTPOJIb: aBaTh OIEHKY HOBBIM CHUTYalHsM, BHOCHTH KOPPEKTHBHI B AEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3yJbTATOB LEJSM; BJIAAETh HaBBIKAMH IIO3HABATEIbHOH pedekcuu Kak
OCO3HaHUS COBEPIIAEMBIX AEWCTBUH M MBICIHTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHWIL,
UCIIOJIb30BaTh NMPUEMBI peIeKCHUU ISl OLICHKH CUTYaIllH, BEIOOpA BEPHOTO PEUICHUS; yMETh OIICHUBATH
PUCKH M CBOEBPEMEHHO NPUHUMATh PEIIECHUS N0 MX CHIKECHHIO; MPUHMMATh MOTHBBI M apryMEHTHI
Jpyrux NpH aHaIu3e PE3yNbTaTOB NESTEIbHOCTH; 3) HpUHATHE ceds M Apyrux: NPUHUMATh ceOs,
MOHMMasi CBOM HEJOCTAaTKH MU JIOCTOMHCTBA; MPUHHUMATh MOTHMBBI M apryMEHTBl JPYTHX INpH aHaIH3e
pe3ylbTaTOB JEATENBHOCTH; TNpPHU3HABaTh CBOE MpaBO M NpaBO APYIMX Ha OIIMOKH; pPa3BHUBATh
CMOCOOHOCTh TOHMMATh Mup c mosuiuu apyroro demoBeka. [IPEJIMETHBIE PE3VYJIBTATBI HA
FA30BOM YPOBHE IIpenmernsie pe3ynbratsl ocBoeHus nporpammbl COO 1o Ouosnorun Ha 6a30BoM
YPOBHE BKJIIOYAIOT Crienuduueckue Ui ydeOHoro mpeamera «buonorusy HaydHble 3HAHUS, YMEHUS H
CHOCOOBI ACHCTBUN MO OCBOCHHUIO, HHTEPIPETALUHN U NPEOOPA30BAHUIO 3HAHUH, BUIBI IEATSIBHOCTH IO
MOJYYEHUIO HOBOTO 3HAHWS M NPUMEHEHHUIO 3HAHUI B Pa3IUYHBIX yYeOHBIX CHUTyallMsAX, a TaKXe B
peanbHBIX KU3HEHHBIX CHTYAIMSX, CBSI3aHHBIX C OWoloruei. B mporpamme mpeaMeTHble pe3ysbTaThl
npeacTaBieHsl Mo rogam odyuenus. 10 kmace [IpenmerHsle pe3ynbTaThl OCBOCHHS y4eOHOTO mpeaMeTa
«buonorus» nomKHBL OTpaxaTh: 1) chOpMUPOBaHHOCTH 3HAHUH O MECTE W POJIM OMOJOTMH B CHCTEME
HAYYHOTO 3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHWU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapPTHHBI
MHUpa M HAYYHOTO MHPOBO33PEHHUS; O BKJIAJIE POCCHHCKUX U 3apyOEKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ouosiorny; (QPyHKIMOHAIBHOM TI'PaMOTHOCTH YeJIOBEKa MJsl pEeIICHHs >XM3HEHHBIX 3ajad; B IO3HAHWU
3aKOHOB IPHUPOJBI M PELICHUH MPOOJIEeM PalOHAIBLHOTO MIPUPOAOIONIB30BAHMS; O BKIAJE POCCUHCKUX H
3apyOeXHBIX Y4Y€HBIX B pa3BUTHE OWOJIOTHMH; 2) YMEHHE pacKphIBaTh COJEp)KaHHE OHOJOTHYECKHUX
TEPMUHOB W NOHSATHH: XM3Hb, KJIETKa, OpraHu3M; Merabonau3Mm (OOMEH BeLIeCTB W NpeBpalleHHE
SHEPruM), ToMeocTa3 (CaMOperyJisilys), ypOBHEBAsI OpraHM3alHs )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE
(pemponykuus), HaCIEICTBEHHOCTb, W3MEHYMBOCTb, POCT W pa3BUTHE; BIAJEHHE CHCTEMOM
OMOJIOTHUECKUX 3HAHUH, KOTOpas BKIIIOYAaeT: Ononorndeckue Teopun (kinetodnas treopus 1. [lIBanna, M.
netinena, P. BupxoBa; xpomocomHas Teopusi HacienctBeHHoctd T. Moprana); yuenus (H. U.
BaBmioBa — 0 TIeHTpaXx MHOTOOOpa3usi M TPOHUCXOXKICHHS KYJIBTYPHBIX PACTCHUHN), 3aKOHBI
(emnHOOOpa3Ws TOTOMKOB IIEPBOTO IIOKOJIEHHUS, pACIICTJICHHUsS, YHCTOTHl TaMeT, HEe3aBHCHMOTO
HacnenoBaHus . MeHzens; ToMOJIOTHYecKuX psAAoB B HacieAcTBeHHON n3MeHunBocTH H.M. BaBunosa);
NPUHIMITEL (KOMIUIEMEHTApHOCTH), ONpPENeNATh I'PaHHULBl X MPUMEHHUMOCTH K JKMBBIM CHCTEMaM; 3)
yYMEHHE BJIa/IeTh METOAaMH HAyYHOTO MO3HAHWUSA B OMOJIOTHMH: HAOIIOJCHIE M OIMCAHHNE KUBBIX CHCTEM,
NPOLIECCOB W SIBIICHHWH; OpPraHu3anys M TPOBEACHHE OMOJIOTMYECKOro SKCIEPHUMEHTA, BBIIBIKCHHE
TUIIOTE3bl; BBISBICHUE 3aBUCHMOCTH MEXAY HCCIEIyeMBIMH BEJIMYMHAMH, OOBSICHEHHE IOTyYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHATHN, TEOPHH M 3aKOHOB; YMEHHE JIelaTh BBIBOABI Ha
OCHOBAaHUHM TIONYyYEHHBIX pE3YyJIbTAaTOB; BIAJCHWE OCHOBHBIMH METOAAMH HAYYHOTO ITO3HAHMUS,
UCTIONIb3YeMbIX B OHOJOTHMYECKHX HCCIENOBAHMAX JKUBBIX OOBEKTOB (ONMHCAaHWE, H3MEPEHHE,
HaOMIOACHNE, DJKCIEPUMEHT); 4) yMEHHE BBIICIATh CYIICCTBCHHBIC IPU3HAKH BHPYCOB, KIIETOK
IPOKapUOT U 3YKapUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB; OCOOCHHOCTH IPOLIECCOB:
oOMeHa BEIIEeCTB M MpEBpaILeHHs] SHEPTUU B KJETKe, (POTOCHHTE3a, IUIACTHYECKOTO M SHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a, OIUIONOTBOPEHHS, PA3MHOXKCHHUS, UHANBUAYAILHOTO Pa3BUTHS
opraHusMa (OHTOTreHe3); aBTOTPO(GHOTO U reTepoTpOo(GHOro THIIOB MUTAaHMSA, (POTOCHHTE3a, TAMETOreHe3a,
sMOpHoreHe3a, MocTIMOPUOHAIBHOTO Pa3BUTHS, B3aUMOACUCTBHS I'€HOB, TE€TEPO3UCA; MCKYCCTBEHHOTO
orbopa; 5) yMeHHE YCTaHaBIMBATh B3aMMOCBS3M MEXKIy OpPraHOMIAMH KIETKM M UX (YHKIUAMH,
CTPOCHHEM KIIETOK pa3HbIX TKaHeH M WX (QYHKIMSAMH; MEXKAy OpraHaMH W CHCTEMaMH OPraHOB Y



pacTeHuid, KUBOTHBIX W YeJOBeKa W WX (PYHKIMAMH; MEXKIY CUCTEMaMH OPraHoOB U WX (DYHKIHIMH,
MEXIy JTanaMyd OOMEHa BEIIEeCTB; 3TalaMd KIETOYHOTO IUKJIA M YKM3HEHHBIX IMKIOB OpPraHU3MOB;
dTanmaMH AMOPHOHAIBHOTO Pa3BUTHS; TCHOTUIIOM M (EHOTHIIOM, (CHOTHUIOM W (akTopaMH Cpembl
oOutanus; 6) yMEHHE BBISBISTH OTIMYMTENBHBIE MPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PacTEHUH,
JKUBOTHBIX W YEJIOBEKa; 7) YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJISl JJOKAa3aTeNbCTBA POJACTBA OPraHU3MOB Pa3HBIX CHUCTEMaTHYCCKHX
rpynm; 8)yMeHHE NPUMEHSTHh IONYYeHHBIE 3HAHWUA Ui OOBSCHEHHS OHOJIOTHYECKHX IIPOIECCOB M
SBIICHUH, ISl TPUHATHA TPAKTHYECKUX PENICHHH B TIOBCETHEBHOW XHU3HU C IEIBI0 OOECTIeueHUs
0€30MacHOCTH CBOETO 3[0POBbS W 3[0POBbS OKPYXKAIOMIMX JIOAEH, COONIOACHUS HOPM T'PaMOTHOIO
MOBEICHUS B OKPY’KaIOIIEeH MPUPOIHON cpefie; MOHNMaHne HeOOXOANMOCTH UCTIOIB30BaHUS TOCTHKEHHH
COBpEMEHHOW OHMOJOTHMH W OWOTEXHOJOTHHA [UIsl PAIlMOHAIBHOTO MPHUPOJONONB30BaHus; 9) yMmeHwue
pemarh dJIeMEHTapHble TEHETHYECKHE 3aJadyd Ha MOHO- M JUTHOPHIHOE CKpelIMBaHHE, CIEIUIEHHOE
HacJIeIOBaHUE; COCTABIISATH CXEMbl MOHOTMOPHAHOTO CKpEILIMBaHMs AJS MpeAcKa3aHus HACIIEHOBaHHS
MPU3HAKOB y OPTaHM3MOB; YMEHHE pellaTh OMOJOTHYECKHE 3a1a4H; BBISBISATH IPHYNHHO-CIIEICTBEHHBIE
CBSI3U MEXKIy HCCIEeyeMbIMH OMOJIOTUYECKUMH TPOLIECCAMH U SBJICHUSIMH; AETaTh BHIBOJBI H TPOTHO3EI
Ha OCHOBAaHMHM TOJYYEHHBIX pe3ynbTaroB; 10) yMeHHE BBHINMONHATH JIAOOPATOPHBIE M TPAKTHYECKHE
paboThI, coOmoaaTh MpaBuia Ipyu padoTe ¢ y4eOHBIM U abOpaTOpHBIM OoOopymoBaHueMm; 11) ymenue
KPUTHYECKA OIEHWBaTh W  HWHTEPIPETUPOBATH HHGMOPMAIUI0 OHOJOTHYECKOTO  COMEpKaHWS,
BKITIOYAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS W3 pa3IW4HbIX HcTouHMKOB (CMMU, HaydHOMOMyspHBIC
MaTepHuabl); STHIECKHE aclleKThl COBPEMEHHBIX HCCIIeIOBAaHUN B OMOJIOTHH, MEIUITNHE, OMOTEXHOIOTHH;
YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPATh UX IKCIEPUMEHTAIBHBIMHA CPEICTBaMH, (GOPMYITUPYS IETh
WCCIICIOBAHNUS, aHAIM3UPOBATh IOJNYYCHHBIC PE3yNbTaThl M JIeNaTh BBIBOIBL, 12) yMeHHEe coO3qaBaTh
COOCTBEHHBIE TIMCHMEHHBIE W YCTHBIE COOOIIECHHUs, 0000mas OHOJOrHYecKyr0 HHMOpMAIHI0 U3
HECKOJIbKMX WCTOYHHKOB, TPaMOTHO WCIOJb30BATh MOHATHHHBIA ammapar Ouonoruu. 13) ymeHwue
Yy4acTBOBaTh B YUEOHO-UCCIIEAOBATEIbCKON paboTe Mo OMOIOTHH, SKOJIOTHHH MEAUIMHE, IPOBOAUMON Ha
0a3e INKONBHBIX HAy4YHBIX OOMIECTB, W MYOJIMYHO TIPEACTABIATH TIONYYEHHBIE pE3ylbTaThl Ha
YY9eHUYECKNX KOH(pepeHIusx; 14) ymeHre OIleHNBaTh STHYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUHN B
obnmacTu OMONOTHUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OILIOIOTBOPEHUE, HAIPaBICHHOE
W3MEHEHHE TeHOMa M CO3JaHWE TPAHCTEHHBIX OpPraHu3MoB); 15) yMeHHe OCYyIIeCTBIATH OCO3HAHHBIH
BEIOOp Oymymied mpodecCHOHANBHON AEITeIHLHOCTH B 001IacTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEPHHAPHH, CEIHCKOTO XO35ICTBA, MUIIEBON MPOMBIIIICHHOCTH; YIITyOJIsITh TIO3HABATENBHBIN UHTEpEC,
HaIpaBJICHHBI HA 0CO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH NMPOQECcCHr U MPOA0IHKEHHE OHOIIOTUYECKOTO
o0pa3oBaHHsS B YYPEKICHUSAX CpeJHEro MpoecCHOHAILHOTO W BhIcmiero oOpasoBanus. 11 kiacc
[IpenMeTHBIE pe3yabTaThl OCBOEHHS y4eOHOro mnpenamera «bHONOTHS» OIDKHBI OTpaxkarb: 1)
c(hOpMHUPOBaHHOCTH 3HAHWUH O MECTE U POJIM OMOJIOTUM B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (OPMHPOBAaHNH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MUPA M HAYYHOTO MHUPOBO33PEHHS; O
BKIIaJle POCCHHMCKHX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH; (YHKIIMOHAIBHOMN
TPaMOTHOCTH 4YelIOBeKa I pENIeHWs JKU3HEHHBIX 3a1ad; 2) yMEHHE pacKpbhIBaTh COJEpIKaHUE
OHMOJIOTUYECKUX TEPMUHOB W TIOHSATHH: BWJ, TOIMYJSIHS, TCHOQOH, SBOJIONMS, IBIKYIIHE CHIIbI
(dakTopsl) IBOJIOIMK, MTPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, dKOJOrHYeckre (HaKkTophbI,
9KOCHUCTEMA, MPOAYLEHTHl, KOHCYMEHTBHI, PEAYLEHTHl, LENH IUTaHUS, SKOJOrHMYecKas MUpaMHIa,
ouoreorieHo3, Ouocdepa; 3) BIaJEHUE CUCTEMOH OHOJIOrMUYECKHUX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraoye OWONOTHIECKUE TEPMHUHBI M TOHATHS (KU3Hb, KJIETKA, OPraHu3M, METa0OIu3M,
rOMeoCTa3, CaMOpEeTyJSiHsi, CaMOBOCIIPOM3BEACHHE, HACIEACTBEHHOCTh, HW3MEHYHBOCTb, POCT U
pasButTue); Ouonorndeckue teopuu (kiaerounass teopus 1. IlIBanna, M. Illneiinena, P. Bupxona;
XpoMoOcoMHasi Teopus HaciencTBeHHOCTH T. Moprana); yuenuss (H. W. BaBunmoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUSI KYJIBTYPHBIX PacTE€HHii); 3aKOHBI (€IMHOOOpa3Hs MOTOMKOB HEPBOTO
MIOKOJICHUS, PAaCILETICHNs], YUCTOTHI FaMeT, He3aBUCUMOT0 HacyieioBaHus . MeHaenst; TOMOIOTHYecKux
pSAA0B B HacineAcTBeHHON m3mMeHunBoctr H.W. BaBunoBa); mpuHIMIEI (KOMITIEMEHTAPHOCTH); 4) yMeHHE
u3naratb OWOJIOTHYECKUE Teopuu (9BONOIMOHHAs Teopuss Y. JlapBuHa, CHHTETHYECKas TeOpHUs
9BOJIIOLMHN), 3aKOHBI U 3aKOHOMEpPHOCTH (3apozplimeBoro cxonacrsa K. M. Bopa, uepenoBanus riaBHBIX
HampaBieHud u myrteit sBomroruu A. H. CeeprioBa, yuenmss o Omochepe B. N. Bepnamckoro),
OTIpeAeTSATh TPAHUIIBI MX MPUMEHUMOCTH K KUBBIM CHCTEMaM; 5) YMEHHE BIaJE€Th METOJAMH HAaydHOTO
MO3HaHUs B OMOJNIOTMU: HAOMIOIEHUE U OMHMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SBJICHUH; OpraHu3alys v
MpoBeleHHe OMOJOTHYECKOT0 SKCIEPUMEHTA, BBIIBIKEHUE TUIIOTE3bI; BHISIBICHHE 3aBUCUMOCTH MEXIY
UCCIIelyeMbIMUA BEITMYMHAMH, OOBSCHEHUE TOJYYCHHBIX pE3yJbTaTOB, WCIOJIL30BAHHBIX HAYYHBIX
MOHSATHH, TEOPUH M 3aKOHOB; YMEHHE JAeiaTh BBIBOJABl Ha OCHOBAaHHH MOJYYEHHBIX PE3YJIbTaToB; 06)
YMEHHUE BBIIENIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOIOTHYECKUX OOBEKTOB: BHIOB, MOMYIALHH,
MPOAYIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OMOTEOIEHO30B M DJKOCHUCTEM; OCOOEHHOCTH IMPOIECCOB:



HACJIEJICTBCHHOH M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, IPUCTIOCOOICHHOCTH
OpraHU3MOB, ACHCTBUS DKOJOTMYECKUX (PAKTOPOB HA OPTraHU3MBI, IEPEHOCa BELIECTB U MOTOKA SHEPTHH B
IKOCUCTEMAX, AHTPOIOTEHHBIX M3MEHEHUM B 3KOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTre0XMMHUYECKHX LIUKJIOB B Onoc(epe; yMEHNE BbLIENATh CYLIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIETOK
MPOKapUOT U JYKApHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepui,
rpuOOB, pacTEHHUH, )KUBOTHBIX M YEJIOBEKA; CTPOCHUSI OPTaHOB M CHCTEM OpPraHOB PAaCTCHUH, KMBOTHBIX,
YeJI0BEKAa; IPOLECCOB JKU3HEAEATEIIBHOCTH, MPOTEKAOIMX B OPraHU3Max pAacTEHHUH, >KUBOTHBIX H
YeJI0BEeKa; OHOJIOTHYECKHX IIPOIECCOB: OOMEHa BemecTB (MeTabonm3M), TPEBpAIICHUS DHEPIHH,
OposkeHHsl, aBTOTPO(PHOT0 U TeTepOTPO(HOTO TUIOB NMHUTaHMs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a,
Meio3a,  rameroreHesa, AMOpHOreHe3a,  IMOCT3MOPHUOHAIBHOTO  PAa3BUTUS,  Pa3MHOXKEHUS,
WHIMBUAYaJIbHOIO Ppa3BUTHA OpraHu3Ma (OHTOIeHE3a), B3aUMOJEHCTBHS TI€HOB, TI€TEPO3UCA;
HCKYCCTBEHHOTO 0TOOpa; 7) yMEHHE MPUMEHSTH MOJyYeHHbIC 3HAHUS AJS OOBACHEHUS OHONOTHYECKUX
MIPOLIECCOB W SIBJICHUH, Ui MPHUHATUSA NPAaKTUYECKUX pPELICHUH B MOBCEIHEBHOW >KM3HH C IIENIBIO
obecrieueHns1 0E30MAaCHOCTH CBOETO 370POBBS W 370POBBS OKPYXKAIOIMIWX IFOJCH, COONIONEHUS HOPM
IpaMOTHOTO TIOBEACHUS B OKpY’Kalollel MPUPOAHON cpelie; MOHUMaHue HEOOXOJMMOCTH UCTIOIb30BaHUSI
JOCTHKEHUH COBpPEMEHHOW OHOJOTMM Uil palOHAIBHOTO TMPUPOAOIONB30BaHUS; &) yMeHue
YCTAHABIUBATh B3aMMOCBSI3M MEKAY OPTaHOWAAMHU KIETKU U UX (YHKLUUSIMH, CTPOCHUEM KIIETOK Pa3HBIX
TKaHEeH 1 X QYHKIUSIMHU; MEXIy OpraHaMH M CUCTEMaMH OPraHOB y PacTE€HHM, )KUBOTHBIX U YEJIOBEKa U
uX (QYHKOMAMH; MEXKAYy CHUCTEeMaMH OpraHoOB M WX (QYHKIMSIMH, MEXIy dSTanmaMd OOMEHa BeIeCTB;
JTanaMy KJIETOYHOTO LMKJIA M XU3HEHHBIX LHKJIOB OPraHU3MOB; 3TalaMHd 3MOPHOHAIBHOTO Pa3BUTHS;
TEHOTUNIOM W (EeHOTHUIOM, (QEHOTHUNOM U (akTopaMH cpenbl oOuTaHus; 9) yMeHHE BBIABISATH
OTJIMYUTENbHbBIE MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIE PAaCTeHHM, KUBOTHBIX U yenoBeka; 10) ymeHue
UCIIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTBI, OWOJIOrMYECKYI0 TEPMHHOJOTHIO W CHMBOJIUKY JUIS
JIOKa3aTesIbCTBA POJCTBA OPraHM3MOB Ppa3HBIX CHCTEMaTHYeckux rIpymnm; 11) ymeHue pemratsb
OMOJIOTMYECKHE  3aJaud; BBIABIATH IPUYWHHO-CIEACTBCHHBIC CBSI3M  MEXKAY  HCCIIEAYEMbBIMH
OHMOJIOTMYECKUMH TIPOLIECCAMH U SIBIICHUSMU; AeaTh BBIBOABI U MPOTHO3bI HA OCHOBAHMUHW TOJIY4YEHHBIX
pe3ynbTaToB; 12) yMeHue pemaTh 3J1eMEHTapHble OMOJIOTHYECKHE 3a/laui, COCTABIATh CXEMBI NepeHoca
BEIIECTB M JSHEPTMH B 3KOocHcTeMax (uenu nutaHus); 13) yMeHHe BBIOJHATH J1a0OpaTOpHBIE MU
NpakTHYecKue paboThl, cOOIOAATh MpaBuiia Mpu paboTe ¢ yueOHBIM U Ja00paToOpHBIM 000pPYIOBAHUEM;
14) ymeHHE KPUTHYECKU OLIEHMBATH W MHTEPIPETUPOBATH MHPOPMALUIO OHOJIOTHYECKOTO COIACPKAHUS,
BKJIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAaHUS M3 pa3lNW4HblX HcTouyHMKOB (CMMU, HaydHOIOMyIspHBIE
MaTepHa’bl); pacCMaTpUBaTh rI00aIbHBIE YKOJOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBAThH TIO
OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UIHIO; 15) yMeHHe c0o3aBaTh COOCTBEHHBIE MICbMEHHBIC U YCTHBIC
coobuieHusi, 0000mas OHONIOTHYEeCKyI0 HHGPOPMAIMI0 W3 HECKOJBKUX HCTOYHHKOB, TI'PaMOTHO
UCIIOJIb30BaTh MOHATHHHBIA ammapar Ouonoruu; 16) yMeHHE BBIIBUTaThb TUIOTE3bl, NMPOBEPSTH HX
IKCHEPUMEHTALHBIMU  Cpe/ICTBaMH, (OPMYNHPYS IElNb HWCCIEIOBAHUS, aHAU3UPOBATH TOITyYEHHBIE
pe3ynbTaThl W AenaTh BbIBOABI; 17) yMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEAOBATEIbCKOM paboTe 1o
OMOJIOTMH, HKOJIOTMHM M MEIOULMHE, MPOBOAMMOM Ha 0asze IIKOJBHBIX HAayYHBIX OOIIECTB, U IYOJIHMYHO
NPEJICTABNIATh TONYYCHHBIE pe3ybTaThl Ha YYEHHUECKUX KOoH(pepeHIusx; 18) yMeHHe OICHHUBAThH
STHUYECKHE ACIEKThl COBPEMEHHBIX HMCCIENOBAaHHWA B 0OJACTH OMOJIOTMM M MEOUIMHBI (KIIOHHPOBAHUE,
UCKYCCTBEHHOE OIUIOJIOTBOPEHME, HANpPABICHHOE W3MEHEHHWE TI€HOMa M CO3JAaHHE TPAHCTEHHBIX
opranu3zmoB); 19) yMmeHHe OCYIIECTBISTh OCO3HAaHHBI BBIOOp Oynymied mpodeccHOHaTbHOM
JIeSITEIbHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH, CEITLCKOTO XO3SIHCTRA,
MUIIEBOH MPOMBIIIJICHHOCTH; YIIyOJIAiTh NMO3HABATENbHBI HHTEPEC, HalpaBJICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH Npodeccuu M MPOAOIKEHHE OMOJOrHMYECKOro 0Opa3oBaHHs B YUPEKIACHHAX
cpenHero mnpodeccuoHanbHoro u Beiciiero oodpaszosanus. COJEPXXAHUE YUEBHOI'O INTPEJIMETA
«BHOJIOI'MS» 10 KIIACC bazoBeiii ypoBeHb YriryOsieHHbIl ypoBeHb 10 kiacc. 1 4 B Henento, Bcero 34
4, 3 HUX 1 4 — pesepBHOE Bpems 10 knacc. 102 4, 3 Hux 1 4 — pesepBHoe BpeMsa Tema 1. buonorus
Kak Hayka buonorms xax Hayka. CBs3b OHMONIOTHHM C OOINECTBEHHBIMH, TEXHUYECKUMH W JAPYTHMHU
€CTEeCTBEHHBIMU HayKamu, QUIOcopHeid, 3ITUKOW, ICTETUKOM 1 nipaBoM. Ponb Ouonorun B GopMUpOBaHUH
COBPEMEHHON Hay4YHOH KapTuHbI Mupa. CucremMa OMOIIOTMYECKMX HayK. MeTOoAbl MO3HAHUS >KUBOH
npupos!  (HaOJIOAEHHNE, HSKCIEPUMEHT, OINMCAHWe, H3MEpeHHe, Kiaccudukamms, MOJeTHpPOBaHHE,
craTucTHYecKass oOpaOoTka maHHbIX). Jemoncrpamuu: Iloprpersi: Y. Hapsun, I'. Mennmenas, H. K.
Kombuos, k. Yorcon u ®. Kpuk. Tabmuupl u cxembl: «MeTOAbl MO3HAHUS >KUBOW MPUPOABI».
JlaGoparopuble u mpaktuueckue pabotel: [Ipaktuueckas pabora Ne 1. «Mcmoip3oBaHHE pa3IUYHBIX
METOJOB TPH H3y4eHHH Ouonormueckux oObekToB». Tema 1. buomorms kak Hayka CoBpeMeHHas
Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3Butusi Ouonoruu. buonormueckue Haykud H
u3yyaemble UMH NpoOieMbl. DyHIaMeHTalbHbIE, IPUKIAJHBIE M MOWCKOBBIE HAYYHBIC HCCICIOBAHUSB
Ononornu. 3HaueHHe OMOJOTHH B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.



IMpodeccun, cpszanubie ¢ Ouomoruel. 3HaueHHEe OMOJOTMUB NMPAKTUYECKON AEATEIBHOCTH UENIOBEKA:
MEIMIIMHE, CENbCKOM XO34HCTBE, NPOMBIIIJIEHHOCTH, OXpaHe mpupoabsl. Jemoncrpauun IlopTpetsi:
Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, Y. T'apeeii, I. Menmens, B. .
Bepuanckwuii, U. I1. I1asnos, U. 1. Meunukos, H. U. BaBuios, H. B. TumodeeB-PecoBckuii, J[x. YoTcos,
®. Kpuk, . K. benseB. Tabmuupr u cxembl: «CBsi3b OHOJNOTMU C APYTMMH Haykamm», «Cucrema
Ononornueckux Hayk». Tema 2. JKuBble cucteMbl ¥ UX opranu3anus JKuBble cucTeMbl (OHOCHCTEMBI) Kak
npeaMer uzydeHus Ouosnoruu. OTaudue XKUBBIX CUCTEM OT Heopranudeckoi Tema 2. XKuBble cucremsl u
ux nsydenue JKuBble cucTeMbl Kak IpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, AMCKPETHOCTh M LEIOCTHOCTh, CIOXKHOCTh M YMOPSIOUYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMoOOpraHm3aius, npupoasl. CpolicTBa OWoOcHCTEM M WX pasHooOpaswe. YpOBHH
opram3ani OWOCHCTEM: MOJIEKYISAPHBINA, KIETOYHBIN, TKaHEBBIH, OpPraHU3MEHHBIH, MOIYISIHOHHO-
BUJIOBOM, SKOCHCTEMHBIH (OMoreoneHoTnueckuii), ouocepusiii. Jemoncrpanuu: TaOmuIbpl U CXEMBI:
«OCHOBHBIC TIPU3HAKU XU3HW», «YPOBHU OpraHU3alMM >KUBOW mpupoab». OOopydoBaHHE: MOIENb
monekyibl JJHK. camoBocnpousBeneHue, pa3apakxuMoCTb, U3MEHUHUBOCTh, POCT U Pa3BUTHE. YPOBHU
OpraHU3ALMHY KUBBIX CUCTEM: MOJIEKYJIIPHBIN, KIETOYHBINA, TKAHEBBIM, OPraHU3MEHHBIH, OMYISLUOHHO-
BUJIOBOM, DKOCHUCTEMHBIH (OmoreoneHoTndeckuii), OnocgepHsiit. IIpouecchl, Npoucxomsime B KUBBIX
cucremax. OcHOBHble mnpHu3HAaKH >KuBoro. JKuM3Hp Kak ¢opma cymiecTBoBaHusl Marepuu. Haykw,
M3YYalolle >KUBBIE CHUCTEMBI Ha Pa3HBIX YPOBHAX OpraHu3anuu. M3ydeHue >KHMBBIX CHCTEM. MeTonbl
ononornueckoi Hayku. Habmonenue, naMepeHne, 3KCIepUMEHT, CHCTeMaTH3alus1, MeTaananus. [lonstue
0 3aBHCHMOH M He3aBUCUMOHN mnepeMeHHOHW. [lmaHupoBanue skcnepumeHnrta. IlocTaHOBKa M MpoBEpKa
runotes. Hynesas runoresa. [lonsrue BbIOOpKHU u €€ 10cTOBEpHOCTH. Pa3dpoc B OHOIOrMYECKUX TaHHBIX.
OrneHka JTOCTOBEPHOCTH MOJIYYEHHBIX Pe3ynbTaroB. [IpMUMHBI MCKaKeHUS pe3ysbTaTOB IKCIEPUMEHTA.
[MonsiTrie cratucTudeckoro tecrta. Tabmuubl U cxembl: «OCHOBHBIE MTPU3HAKU JKU3HUY, «buonornyeckue
cucrteMbl», «CBOWCTBAa >KMBOM MaTepum», «YPOBHU OpraHU3alUu XUBOU mHpupoasdy, «CTpoeHue
JKUBOTHON  KieTkw», «TKaHu IKMBOTHBIX», «CHCTEMBl OpPraHOB 4YeJIOBEYECKOI'O OpraHHU3May,
«buoreonenos», «buochepa», «Meronbl u3yueHus KUBOW mpupoAby. O0OpynoBaHHE: J1aOOPaTOPHOES
o0opyloBaHHE [UIsl TPOBEACHUs HaOMIONEHWH, HM3MEpPeHHH, OJKcrnepuMeHTOB. JlabopaTopHble u
npaktuueckue paborel [IpakTtunueckasipabd ot a «cnonb3oBaHue pa3TudHBIX METOJOB MPU
M3YYEHUHU JKUBBIX cHUCTeM». Tema 3. XUMHMYECKHIl COCTaB M CTPOEHHE KIETKH XHMHUYECKHI COCTaB
KJIETKA. XHMUYECKHE 3JIEMEHTBI: MaKpOJIEMEHTHI, MUKPOAJIEMEHTH. Bojja 1 MUHEpabHBIE BEIECTBA.
OyHKIMM BOABI U MHHEPAIbHBIX BemecTB B kierke. [lognepxkanue ocMorndeckoro Oamanca. benkwu.
CoctaB U crpoeHHe OEIKOB. AMHWHOKHCIOTHI — MOHOMeEphl OenkoB. HezamMeHWMble W 3aMEHHMEIC
AMHHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. YPOBHHU CTPYKTYpHI OenkoBoli buonorus kierku Kierka —
CTPYKTYpHO-GYHKIMOHANIbHAs eAuHuIa uBoro. Mcropusi oTkpeitusi knetku. Paborer P. I'yka, A.
Jlesenryka. Kierounass teopust (T. LlBann, M. Ilneiinen, P. BupxoB). OcCHOBHBIE NOJIOKEHHS
COBPEMEHHOW KJIETOYHOM Teopuu. MeToAbl MOJEKYISpPHOM M KJIETOYHOM OHMOJOTHHM: MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodope3, METOJ MEUYCHBIX aToMOB, AuddepeHLnansHOe LEHTpU(YTHpOBaHUE,
KyJIbTUBUPOBAaHHE KJIETOK. [3ydyeHne (UKCHUPOBAHHBIX KJIETOK. OJEKTPOHHAs MHUKPOCKOIIHSL.
KondokanpHass Momekynbl (MepBHYHASs, BTOPUYHAS, TPETHYHAs M UYETBEPTHYHAS CTPYKTYpa).
Xumuueckue cBoiictBa OenkoB. buonormdeckue QyHkium OenkoB. depMeHTH — OHONOTHYECKUe
katanu3aTopbl. CTpoeHne QepMmeHTa: akTUBHBIM LeHTp, cyOctparHas crenuduuHocts. KodepmeHTsI.
Buramunbpl. Otiamuust (GEepMEHTOB OT HEOPTaHWYECKUX KaTajdu3aTopoB. YTIEBOJBI: MOHOCAXapUIbI
(rmroko3a, pubo3a M Ae30KCHpHO03a), aucaxapubl (caxaposa, JIaKTo3a) M IOoJMcaxapuiabl (Kpaxmal,
TJIMKOTEH, 1eJUTI0J103a). buonornyeckne QpyHKuu yrieBogoB. Jlunuasl: Tpurimuepuasl, Gochoaunmabl,
crepounpl. ['mapodunbHo-ruapodoOHEle cBoiicTBa. buonormueckuedyHkunu aunuaoB. CpaBHEHHE
YIJICBOJIOB, OCJIKOB M JIMIIMIOB KaK HMCTOYHUKOB dsHepruu. Hyxieunnosbie kucimotel: JJHK u PHK.
Hyxneoruapl — mMoHOMepbl HyKJIeHMHOBBIX KucioT. Ctpoenne u Gpynkuun JHK. Crpoenne u GpyHKInu
PHK. Buzast PHK. AT®: ctpoenune u ¢pynkuuu. Lluronorus — Hayka o kietke. Knerounas Teopust —
npuMep B3aMOJICHCTBUS HJeH U (AKTOB B HAYYHOM MO3HAHUK. MeToJpl M3ydeHus KieTku. KieTka kak
nenocTHas kuBas cucrema. OOIIre MPU3HAKK KIIETOK: 3aMKHYTasi Hapy»Hass MeMOpana, mojekynsl JJHK
Kak TEHeTWYeCKWH amnmapar, cucTeMa CHUHTe3a Oenka. THIBI KJIETOK: JdyKapHOTHYeCcKas |
npokaprotudeckas. OcOOCHHOCTH CTPOEHHS MPOKAPHOTHYECKON KieTkH. Kierowynas creHka OakTepwid.
Crpoenue sykapuoTudeckoil kKiaeTkn. OCHOBHBIC OTIMIHS PACTUTEIHHOM, YKUBOTHON M TPHOHOMN KJICTKHU.
[ToBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIHUKC, uX QyHKuud. [lnasmaruaeckas
MemOpaHa, e€ cBoictBa W QyHKuuH. lluromnasma m e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOHIBI
kierkn: OIIC, ammapat [ombmxku, MHKpockomws. ButambHOe (MPMKW3HEHHOE) H3yYCHHE KIIETOK.
Hemonctpauuu IToptpersr: P. T'yk, A. Jlesenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M. Bbap.
Tabnuie! u cxembl: «CBETOBOM MUKPOCKOID), «DIEKTPOHHBI MUKPOCKOM», «cTopust pa3BUTHs METOJ0B
MHUKpockonum». O00opynoBaHUE: CBETOBONH MUKPOCKOII; MUKPOIIPENapaThl PacTUTEIbHbIX, KUBOTHBIX U



OaxTepuaNbHBIX KIETOK. JlabopaTtopHble u mpakTHieckue pabotel I pakTrnueckaspabdborTa
«M3ydeHne MeETONOB KIETOUHOW Ouonornu (xpomarorpadus, snektpodopes, IuddepeHInanbHOe
neHTpudyruposanue, [1LP)». Xummdeckas opraHn3anust KJIeTKH XUMHYECKHI COCTaB KIIETKHA. Makpo-,
MHKPO- M YyJIbTPaMHUKpPO3JIE€MEHTHl. Boma u e€ posp Kak pacTBOpUTENs, peareHra, ydacTHe B
CTPYKTYPUPOBAHUH KJIETKH, TEIIOPETYISINN. MuHepanbHble BEIeCTBA KIETKH, UX OMOJIOTHYECKas pOib.
Ponp kaTnoHOB M aHMOHOB B KieTke. OpraHMyecKue BelecTBa KIETKH. buonornueckue monuMepsl.
benkn. AMuHOKHCIOTHBIA cocTtaB OenkoB. CTPyKTyphl OemKoBOW Monekynbl. llepBudHast cTpykTypa
Oenka, menTUAHAsA CBs3b. BropuuHas, TpeTwuHasi, YyeTBEpTUYHAs CTPYKTyphl. [leHarypauus. CsoiicTBa
oenkoB. Kmaccudukauuss OenkoB. buonornyeckne Qynxuaumn OenkoB. [Ipuonbl.  YrieBomsl.
MoHocaxapusl, Aucaxapuisl, OJUrocaxapuisl W nonucaxapuisl. OOmMN IIaH CTPOEHUS M (HU3UKO-
XUMHYECKAE CBOWCTBa YIJIEBOJOB. buonormdeckne QyHKOuu yraeBomoB. Jlumuasl. ['wnpodwumsHO-
runpodoOHeie cBoiictBa. Knaccudukanus nununos. Tpurauuepuasi, Gochoaumuabl, BOCKH, CTEPOUIBI.
Bbuonornueckne ¢yHkuuu aunuaoB. OOmMEe CBOWCTBA OHONOTMYECKMX MEMOpaH — TEKy4ecTh,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, morynpoHunaemMocts. Hyxiennossie kucinotel. JJHK u PHK. Ctpoenwne
HYKJICMHOBBIX KHUCIOT. Hyknmeorusmpl. [lpuniun komruiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpaiib. Mectonaxoxaenue u ouonorndeckue Gpynkuun JHK. Buasl PHK. ®ynkimm
PHK B xnerke. mu3ocoMbl. IlonmyaBTOHOMHBIE OpraHOWIBl KIETKH: MHTOXOHIPHH, IUIACTUABI.
[Ipoucxoxmenne MHUTOXOHApWUHA M IiacTuh. Bumel twractun. HememOpanHbIE OpraHOWABI KIIETKH:
prOOCOMBI, KJICTOYHBIM LEHTP, LEHTPUOIH, PECHUYKH, >KTYTUKH. DYHKIMH OpraHoOWAOB KIETKH.
Bxurouenust. Anpo — perynstopusiil neHTp KieTku. CTpoeHue siipa: saepHas 000J04Yka, Kapruoria3Ma,
XpOMAaTHH, SAPBIIKO. XpoMOcoMBbl. TpaHcmopT BemecTB B Kierke. Jlemonctparmm: [loptpersr: A.
JleBenryk, P. I'yk, T. lllBann, M. llneitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Vwuikunc, P.
O®panknud, K. M. bap. luarpamMmer: «Pacnipenenenne XUMUYECKUX AJIEMEHTOB B HEKHUBOM MpPHUpOJIEN,
«Pacmipeienenrie XMMHUYECKNX 3JEMEHTOB B XUBOW mpupoze». Tabmumsl u cxeMmbl: «llepmomudeckast
TabNMMIa XUMHYECKHX JIIEMEHTOB», «CTpoeHHE MOIEKyJbl Boabl», «buocunte3 Oenkay, «CTpoeHue
MoJIeKyJIbl Oenka», «Crpoenue Qepmenrta», «HykmenHoBbie kuciotel. JJHK», «Crpoenne momekyisl
AT®», «CrpoeHue -OyKapUOTHUECKOW KIETKH», «CTpoeHHe KHBOTHOW KIEeTKW», «CTpoeHue
pacTuTenbHON KieTKH», «CTpoeHHe NPOKAPHOTHYECKOH KIETKH», «CTpoeHue sapa  KISTKH»,
«YrneBoas», «Jlumuaey. OOOpyHOBaHME: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE Ui TPOBEICHHS
HaOJIIONEHUH, W3MEPEHUH, OSKCIEPUMEHTOB;, MHKPONpPENapaThl PacTUTENbHBIX, JKUBOTHBIX H
OakTepuanbHbIX KieToK. JlaGopartopHele W mpaktuueckue padoTsl: JlabGopatopnas pabora Ne 1.
«M3ydeHne KaTaJUTUYEeCKOW aKTHBHOCTH ()epMEHTOB (HAa TMpHMEpe aMmiasbl WIH KaTalasbl)».
Jlaboparophast pabota Ne 2. «M3ydeHue CTpPOEHHUS KIIETOK PACTCHUH, KMBOTHBIX U OaKTEpPHil MO
MHUKpPOCKOIIOM Ha rotoBbIX CtpoeHne monekynsl AT®. Makposprudeckue cBsizu B Monekyiae ATO.
buonornueckue ¢ynkiuun AT®. BoccTaHoBIeHHBIE TepeHOCUMKH, WX (QyHKIMU B KieTke. [[pyrue
nykneosuarpudocharet (HTD). CexenupoBanme JIHK. Metonbl reHOMHKH, TPaHCKPHUIITOMHUKH,
nporeoMukd. CTpyKTypHasi Ouonorus: OHOXMMHYECKHE M OHMO(PU3NYECKHE HCCIEIOBAHHUS COCTaBa U
NPOCTPAHCTBEHHOM CTPYKTYpbl OnoMouekysl. MoaenipoBaHue CTPYKTYpsl U (pyHKIMHA OHOMOJIEKYI U UX
KOMIUIEKCOB. KOMITbIOTEpHBIN OU3aiiH W OpPraHW4ecKWid CHHTE3 OHOMOJIEKYNl M WX HENpPHUPOIHBIX
ananoros. Jlemonctpanuu [loprpetsi: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®@panknun, O©.
Conrep, C. Ilpysunep. JuarpamMmsel: «PacnpenesneHne XUMHUYECKHX 3JIEMEHTOB B HEXHBOW NPHPOIEY,
«Pacnipeienenre XMMHUYECKNX 3JEMEHTOB B KXUBOW mpupoze». Tabmumsl u cxemsl: «llepuomudeckas
TabJInIla XMMAYECKUX 3JIEMEHTOBY», «CTpOCHHE MOJIEKYNbI BOIbI», «BemecTBa B cocTaBe OpraHM3MOBY,
«Ctpoenne Mosiekynbl Oenkay, «CTpyKTypbl OelKOBOH MOJIEKYJbDy, «CTpOeHHE MOJIEKYJ YIIIEBOAOBY,
«Ctpoenne Monekyn JnununoB», «HyknenHoBble kucnoTe», «Ctpoenune Monekyiasl ATO».
O6opyanoBaHue: XUMHUECKas Mocyaa u 00opyaoBanue. JlabopaTopHble u npakTudeckue padoTsl: 1. JIa 0
opatopHasapaboTa«O0Hapyx)keHHe OCIKOB C MOMOIIBIO KAUEeCTBEHHBIX peakuuii». 2. Jlabopar
opHaspaborT a «ccnenoBanne HYKIEHMHOBBIX KHCIOT, BBIICICHHBIX M3 KIETOK Pa3IMYHBIX
opranuszmoBy». CtpoeHue W (QYHKIHMM KJIETKH THIBI KJIETOK: SYKapHOTHYECKas W MPOKAPUOTHYUECKAS.
CTpyKTYypHOQYHKIIMOHATIEHBIE 00pa3oBaHus KieTku. CTpOeHHE MPOKAPUOTHUYECKON KieTku. KiierouHas
CTeHKa OakTepuil u apxeil. OcOOEHHOCTH CTPOEHHUs TeTepOoTPOGHONH U aBTOTPO(YHOMITPOKAPUOTUIESCKUX
KJIeTOK. MecTo M poib MpoKapuoT B OuoneHo3ax. CTpoeHHe M (YHKIMOHHPOBAHHE YKapHOTHYECKOM
kietku. Ilmazmatmdeckas wemOpana (torazmanemma). CTpykTypa IDIa3MaTHIecKO MeMOpaHbI.
TpaHCcOpT MHUKpoOIIpenapaTax U UX ONUCAHKE. BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: MacCHBHBIHI
(muddy3usa, obneruénnas nuddysus), akTUBHBIA (NMEPBUYHBIA M BTOPUYHBIM AKTHUBHBIA TPaHCIOPT).
[Momynponuaemocts MeMOpaHbl. PaboTa HaTpuiikaareBoro Hacoca. JHIOLMUTO3: MUHOINTO3, (haronuTos.
Ox3ouuto3. Knerounas crenka. CTpykTypa M (YHKUMH KJIETOYHOW CTEHKH pPACTeHHH, TI'pUOOB.
Huronnasma. Lutozons. LHutockenet. [pmwkenne nuroruia3Mbel. Opranonas! KieTku. OqHoMeMOpaHHbIe
OpraHOMABI KJICTKHU: dHAoIwIazMarndeckas ceth (DI1C), ammapar ['ombpku, TU30COMBI, X CTPOCHHE U



¢GyHxmmu. B3anMocBs3p o1HOMEMOpPaHHBIX OPraHOMIOB KiIeTKH. CTpoeHHe TpaHyJIIPHOTO PETHKYIyMa.
Mexanusm nampaenenus: 6enkos B DIIC. Cunres pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'magxuii (arpaHyIsipHBIN ) SHAOIUTaA3MATHYECKUH peTuKyiIyM. CekpeTopHas GyHKIus anmapaTa [ oabmKu.
Momundukanus O6enkoB B ammapate ['ompmkn. CopTupoBka OenkoB B ammapare [ombmxu. TpaHcmopt
BElIeCTB B KJeTKe. Bakyonu pactutenpHbIX KieTok. Kierounsiit cok. Typrop. IlomyaBToHOMHBIE
OpraHoMbI KIETKU: MUTOXOHAPUH, IacTHIbL. [Iporcxoxkaenne MUTOXoHApuii u miactua. CumOuorenes
(K. C. Mepexkosckuid, JI. Maprymuc). Ctpoenne u (HyHKIIUH MHTOXOHIPHHA W muacTun. llepBuunsie,
BTOPUYHBIC U CJIOKHBIE IUIACTHIBI (DOTOCHHTE3UPYIOIIMX 3YKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTBHI,
JEWKOIUIaCThl BBICIIMX pacTeHuil. HememOpanuble opranouasl kinetku CTpoeHue W (QYHKIUH
HeMeMOpaHHBIX OpPraHoWI0B KIeTKH. Pubocomsl. Ilpomexyrounsie ¢uiaamMeHTH.. MHUKpPOQUIAMEHTHI.
AKTHHOBBIE MHUKPO(QUIAMEHTHl. MBIIIEUHbIE KJIETKH. AKTHHOBbIE KOMIIOHEHTHI HEMBILIEUHBIX KIIETOK.
Muxpotpy6ouku. Knerounsiii nientp. CTpoeHre U ABHKECHUE KTYTUKOB U pecHHUYEK. MUKPOTPYOOUKH
muroriasmel.  Llentpuons. benku, accomuupoBaHHbIE ¢ MHUKpO(UIaMEHTaMH M MHKPOTPYOOYKaMU.
Mortopusie 6enkn. Aapo. OGomouka sipa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUEN (PYHKITHH.
Anepublii GenkoBbli MaTpukc. [IpocTpaHCTBEHHOE paclOOKEHHE XPOMOCOM B HHTep(hazHOM spe.
DOyXpoMaTHH M TeTepOXpOMaTHH. benku XxpomaTtuHa — THUCTOHBI. JIMHaMuKa sAepHON 000NOYKH B
Mutose. SAnepHsld TpaHcnopT. Kiierounsle BkimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK
SYKapuoOT (pacTUTEIHHOMN, KUBOTHOH, TpubHO). Jemonctpammu Iloptpers:: K. C. MepexkoBckuii, JI.
Maprynuc. Tabmuup! u cxembl: «CTpoeHHE dYKAPHOTHUECKON KIeTKN», «CTpOCHHE KUBOTHON KIIETKI,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHUE MUTOXOHIPUNY, «Aapoy», «CTpoeHre NpoKapuOTUYECKON
kiIeTkn». O0opynoBaHUE: CBETOBOM MHKPOCKOI; MHUKPOIIPENapaThl PACTHUTENIBHBIX, )KUBOTHBIX KJIETOK;
MUKpOTpenaparsl 0akTepHaibHbIX Ki1eTok. JlaboparopHble u mpakTuieckue pabotel 1. JlabopaTopH
asipaborTa «/3ydeHue cTpoeHHUs KIIETOK pa3IniHbIX opranu3MoBy. 2. [IpakTuyeckasipabora
«3yuyenne cBOCTB KieTouHOW MeMmOpaHb». 3. TabopaTtopHaspaborTa «ccrneqopanne
TUTa3MOJTU3a M JIETNIa3MOJIH3a B PACTUTENbHBIX KeTkax». 4. [IpakTtuyeckassp a6 o T a «/3yyeHue
JIBIDKEHUSI LMTOIUIA3MBIB PACTUTEIBHBIX KieTkax». Tema 4. JXusnenesrenbHocTs KieTkn OOMeH
BEIIECTB, WIM MeTaboyn3M. AcCUMWIALUS (TUTACTHYECKHH OOMEH) M AMCCUMWIALUS (SHEPreTHUECKUil
00MeH) — JIB€ CTOPOHBI €IMHOT0 Mpolecca MeTabon3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPIHU
B MMOHMMaHUU MeTabonu3Ma. Tuilbl 0OMEHA BEIIECTB: aBTOTPO(QHBIN 1 reTepoTpodHbIii. Poib dhepmenToB
B OOMEHE BeLIeCTB M MNpeBpalieHuu SHepruun B kiertke. Dotocunre3. CBetoBas M TeMHOBas (a3bl
¢dorocunTesa. Peakiun porocunresa. DpdexruBHOCTL PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A IS JKU3HU
Ha 3emiie. BiustHue ycnoBuit cpenibl Ha OOMEH BeIecTB M [TPEeBpaIlieHHE SJHEPTHH B KIIETKE ACCUMUIISIIHS
W JUCCUMWISIMST — JIBE CTOPOHBI Merabonmu3ma. Twumel oOMeHa BemlecTB: aBTOTPOMHBIH H
rerepoTpodHbIA. YdacTre KHCIopoaa B OOMEHHBIX Ipoleccax. JHepreTuueckoe odecrneueHne KIETKH:
npespamieane AT® B oOMeHHBIX mporeccaXx. (DepMEHTATHUBHBIA XapaKTep pPEaKIHuid KIETOYHOTO
MeTabonm3ma. DepMeHTBI, UX CTPOCHHE, CBOWCTBA M MexaHu3M jeiictBus. Kodbepmentsl. Oriamuns
(epMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benknakTuBaTopbl U OCIKH-MHTHOUTOPHI. 3aBUCUMOCTD
CKOpOCTH (EPMEHTATUBHBIX pEakUUid OT pa3NuuHbIX (akTopoB. [lepBHYHBIA CHHTE3 OpPraHUYECKUX
BemiecTB B Kierke. DorocuHTe3. AHOKCHUTEHHBII W OKCHUTEHHBIH (oTocuHTe3 y OakTepuil.
CBeTocoOuparIue MATMEHTHl M MMATMEHTHl PEaKIMOHHOTO IIEHTpa. Poib XJIOpOIUTacTOB B TIpollecce
¢orocunTe3a. CeroBass u TemHOBass ¢as3pl. Doroneixanue, C3-, C4- u CAMrunsl dorocuHTe3a.
[ponykTuBHOCTE (oTOCHHTE3a. BimsHUEe pa3IM4HBIX (QOTOCHHTE3 W CIOCOOLI TOBBIIICHHUS €T0
NPOJYKTHBHOCTH Y KYJBTYPHBIX pacTeHHid XeMOCHHTe3. XEMOCHHTE3UpYIOIIUe OakTepuH. 3HaueHHe
XeMOCHHTe3a Ul JKM3HM Ha 3emie. DHepreTHUecKHii oOMeH B KIeTKe. PaciiemnsieHune BelIecTs,
BBIJICJIEHNE W AaKKyMYyJMPOBaHWE 3HEPrUM B KIETKE. OTamlbl 3HEPreTndeckoro obmeHa. [nukomms.
Bbpoxxenne u ero Buapl. KucnopomHoe okucieHHE, WM KIETOYHOE nbixaHue. OKHCINUTENbHOE
¢dochopunupoBanre. IPPEKTUBHOCTE HHEPreTHYecKoro oOMmeHa. Peakmuu MaTpUYHOrO CHHTE3A.
I'enernyeckas uadopmanus u JJHK. Peanusanus reHerndyeckoii nHMOpMAIUU B KIeTKe. | eHeTHUeCKUi
KOoJ W ero cBoiictBa. TpaHckpunims — marpuusblii cuate3 PHK. Tpancusiimss — OuocuHTe3 Oenka.
Oranel TpaHcsinuu. KoaupoBanue amuHOKMCIOT. Ponb pubocoMm B OuocuHTe3e Oenka. HekieTounsie
¢dopmbl xu3HE — BUpychl. Vctopus oTkpbiTus Bupycos (.M. MBanoBckuit). OCOOEHHOCTH CTPOCHUS U
KU3HCHHBIN UK BHPYcoB. bakrepmodaru. bone3nu pacTeHwmii, )KHBOTHBIX W YEJIOBEKA, BHI3BIBACMBIC
BupycamMu. Bupyc wmmyHomeduiura uenmoBeka (BUY) — BoszOymmrens CIIWJla. Oo6paTtHas
TPaHCKPHIILMS, peBepTa3a M HHTerpasza. lIpodumakTuka pacrnpocTpaHEHUS BHUPYCHBIX 3a00JieBaHHU.
Hemoncrpanuu: [loprpersr: H. K. Kombmos, [I. W. WBanoBckuii, K. A. TumwupszeB. (akTopoB Ha
CKOopocTh  (oTocHHTe3a. 3HaueHHe (OTOCHHTEe3a. XeMmocuHTe3. Pa3HooOpaswe  OpraHm3MoB-
XEMOCHHTETHKOB: HUTPUPHUUUpYIOIIUE OaKTepuu, >Kene300aKTepuu, CepoOaKTepuH, BOJOPOIHbBIE
OakTepun. 3HaYCHHE XEMOCHHTE3a. AHa3poOHbIe opraHu3Mbl. Buabl Oposkenus. [IpoaykTer OpoxeHus u
UX WCIIOJb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHM3MBI KaK OOBEKTHI OHMOTEXHOJOTHH |



Bo30OyauTenu Oone3Hel. AdPpOOHBIC OpraHWU3MEL. JTaIlbl YHEPTeTUYECKOTO oOMeHa. [1oaroToBUTENBHBIN
otan. [nmkonmn3 — OECKUCIOPOAHOE pacUIeTICHHE TIIOKO3bl. buojormyeckoe OKUCIEHHE, WU
KJIETOYHOE JbIXxaHue. Poimb MHTOXOHApPHI B Tpolleccax OMOJOTHYECKOTO OKMCIeHus. llukimdeckue
peaknun. OxucnuTensHOe (ochopUIupoBaHne. DHEPrus MeMOpaHHOTO TpaaueHTa MpoToHOB. CHHTE3
AT®: pabora nporonHoii AT®-cunrasel. [IpeumyiecTBa a’poOHOro MyTH OOMEHA BEINECTB TEpei
aHa’poOHBIM. DPPEKTUBHOCTL dHEpreTudeckoro oomena. Jlemoncrpammu [loprpersr: k. Ipuctim, K.
A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3un. Tabmuiel u
cxembl: «DoTocHHTE3», «DHEpPreTHUeCKuii oOMen», «buocuHTe3 Oemka», «CTpoeHHe QepMeHTay,
«Xemocunrtes». O0opyaoBaHUE: CBETOBOW MHKPOCKOIT, 000PYAOBaHHE IS TPUTOTOBIICHHS IOCTOSTHHBIX
1 BpEMEHHBIX MHUKpOIIpenaparoB. JlabopaTopHbie u mpakTrdeckue padotel 1. JlabopaTtopuaspab
0 T a «M3ydyeHne KaTaIuTHIeCKOW akTUBHOCTH (DePMEHTOB (Ha MpUMepe aMmiIa3bl WK Katanass)». 2. JI a
OopatopHaspaborta «3yueHne QpepMEHTATUBHOTO pacCIIECIUICHHSI NMEPOKCUAA BOAOPOJA B
pPacTUTENbHBIX U KUBOTHBIX KiIeTKax». 3. JlaGopaTopHasap abd oTa «CpaBHEHHE POLECCOB
dboTocuHTE3a U XeMocHHTe3a». 4. JlabopaTtopHasapab oTa «CpaBHeHHE TPOIIECCOB OPOKECHUS U
nOeixanus». HacnenctBenHast mHpopManus M peanuzanus e€ B KiIeTKe Peaknmm MaTpuyHOrO CHHTE3a.
[MpuHIMI KOMIIEMEHTapHOCTH B peakuusx Tabmuisl u cxembl: «Tumbel mutanusy, «MeTtabomm3m»,
«MuToxoHIpUL», «IJHEpreTHUecKud oOMeH», «Ximoporuacty, «PorocunTe3dn, «CtpoeHue JIHK»,
«Ctpoerne u (GyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenmka», «['eHeTmuyeckwii kKom», «Bupyce»,
«bakrepuodarn», «Ctpoenne u sxu3HeHHBIM nukn Bupyca CIIM/la, Gakrepuodara», «Pemmukamus
JHK». O6opynoBanne: moaenu-anmumkanun «Y nsoeane JIHK u Tpanckpunmms», «brnocunTtes Oenkay,
«Ctpoenue kieTku»; mMozaenb crpykTypel HHK. marpuunoro cuntesa. Peanmuzanms HacineICTBEHHOU
uHpopmarun. ['eHeTnueckuii kox, ero cBoiictBa. Tpanckpunuus — MaTpuunbiid cuaTe3 PHK. TpuHnumms:
TPaHCKPHUIIIIUHN: KOMITIEMEHTAPHOCTh, aHTUIIAPaJIENbHOCTh, ACUMMETPUYHOCTh. Co3peBaHre MaTPUUHBIX
PHK B »sykapuornueckoil kierke. Hexomupyromume PHK. Tpancmsiuuma u e€ stanbl. Yuactue
tpancnoptHeix PHK B OmocunTe3e Oenka. YcmoBus OuocuHTe3a Oenka. KommpoBanne aMHUHOKHCIIOT.
Posib pubocom B OmocuuTe3e Oeika. CoBpeMeHHbIE MPEACTABICHHUS O CTPOCHHMU TeHOB. OpraHu3anus
TeHOMa y TIPOKapHOT U dyKapuOT. Perynsius akTUBHOCTH TreHOB y mpokapuot. ['mmnoresa onepona (.
’Kako6, XK. Mano). MonexkynspHble MEXaHH3MBI SKCIIPECCHH T€HOB y 3YyKapuoT. Ponb XpomarvnHa B
perynsiuu paboTel TeHOB. Peryisiius 0OMeHHBIX mpolieccoB B KieTke. KieTounblil romeoctas. Bupychr
— HEKJIETOYHBbIe (POPMBI )KM3HH M OONMUTaTHBIE mapa3uThl. CTpOEHUE MPOCTHIX M CIOXKHBIX BUPYCOB,
peTpoBupycoB, OaktepuodaroB. JKm3nennbri mmkn JIHK-comepxkamux BupycoB, PHK-comepskarmmx
BUpYCcOB, OaktepuodaroB. OOpaTHas TpPaHCKPHIILMS, PeBepTa3a, WHTErpa3a. BupycHbie 3a0oseBaHUs
yelioBeka, JKMBOTHbIX, pacteHwit. CIIMJ, COVID-19, couuanbHble W MEAMIIMHCKAE MPOOJIEMBI.
buonndopmaruka: naTeTpang U aHaiau3 OoNbIINX MaccuBOB («bigdata») CTPYKTYpHBIX OMOJIOTHYECKUX
nmaHHbIX. HaHoTexHomornn B Onomornu u Memunmee. [Iporpammupyemeie GyHKIMu O0enkoB. CriocoOb
nmoctaBku JiekapctB. Jdemonctparuu [loptpersr: H. K. Konbnos, 1. . iBanoBckuii. TaGnuIIbl 1 CXEMBI:
«buocunTes Oenka», «leHermueckuiét komy», «Bupyce», «baktepuodarny». JlabopaTopHble H
npakTrdeckue pabotel I pax TuaeckasapabdorTa «Co3manne monenu Bupyca». Tema 5.
PasMmHOXXeHME W WHIUBUAYaIbHOE PAa3BUTHE OpPraHUW3MOB KIETOUHBIA UK, WM >KU3HEHHBIA IUKII
kietkn. Muatepdaza n JKu3HeHHBIM UK KIeTKHM KJIETOYHBIM ITMKI, €ro MEepUOABl U PETYIISIHAL.
Untepdasza u muro3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAOLINX B HHTepda3e. [[oAroToBKa KIETKH MHUTO3.
[porneccel, npoTtekaronue B nHTepdasze. Permmkanus — peaknus marpuanoro cuaresa JJHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHMN. [[WUTUIOWIHBEIA W TaIUIOMIHBIA XPOMOCOMHEIE HAOOPHI.
Xpomatuasl. l{uTonmoruueckne OCHOBBI PasMHOXKEHHMS W WHAMBHIYAJIBHOTO Pa3BUTHA OPTraHU3MOB.
Henenne knerkn — Mmuto3. Cragun murtosa. [Iporeccel, mpoucxoadiiue Ha pasHbIX CTaAMSIX MHUTO3a.
buonornueckuit cmpicn muto3a. IIporpammupyemast rubenp KIeTKH — amonTo3. GopMbl pa3MHOKEHUS
OpraHu3MoB: Oecrioyioe U MooBoe. Buipl 6ecronoro pa3sMHOKEHHS: JeJICHHE Ha/IBOE, TOYKOBAHUE O/IHO-
¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETreTaTHBHOE pPa3MHOXEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €T0 3HaueHue I cenekiun. [lomoBoe pasMHOXKeHME, ero OTandus oT Oecmonoro. Meiios.
Cragun wmeiioza. [Iporeccsl, mpoucxonsdmme Ha cTraausx Meiosa. IloBegeHme xpomocoMm B Meiiose.
Kpoccunrosep. buonoruueckuii cCMpICIT W 3HAYCHUE Meio3a. ['ameToreHe3 — mporecc o0pa3oBaHUs
MOJIOBBIX KJIETOK y JKMBOTHBIX. [l0/TOBBIE Kene3bl: CeMEHHUKH W SMYHUKH. OOpa3oBaHWE U pPa3BUTHE
TTOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ul, SHIEKIeTKa) — cIliepMaToreHe3 u ooreHes. OcoOCHHOCTH
CTpOEHMS SHIEKIETOK U ciepMaTo3ouaoB. OmnonorBopenue. [laprenorenes. MuanBuayansHOE pa3BUTHE
(onTOrene3). OMOpHOHaNIbHOE pa3BUTHE (SMOpHOreHe3). OTambl 3MOPUOHAILHOTO pa3BUTHA Y
MO3BOHOYHBIX )KUBOTHBIX: JIPOOJICHUE, TacTPYIISIH, opraHorenes. [locTaMOpuoHanbHOe pa3BuTre. THITBI
MOCTAMOPHOHANBHOTO Pa3BUTUS: TpsAMoOe, HempsiMoe (IMYMHOYHOE). BrnusiHMe cpeabl Ha pa3BUTHE
OpraHu3MoB; (akTopel, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOACTBA. POCT M pa3BUTHE pacTEHUIL.
OnTOreHe3 BETKOBOTO PacTEHHUS: CTPOCHHE CEMEHH, CTAANH Pa3BUTHA. K JneieHuto. lIpecuaTeTnyeckuit



(OCTMUTOTHYECKHH ), CHHTCTHYCCKUN M MOCTCUHTETUYCCKUM (IIPEMUTOTHUYCCKHI) MEPUOILI HHTEPGha3bI.
Martpuunsiii  cuntes JHK — permkanus. [Ipunnuner perummkannun JIHK: xomiuieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBII CHHTE3, aHTUHapauieabHOCTh. Mexanusm permkanuun IHK. Xpomocomsl.
Crpoenne xpoMocoM. Temomepsl H TelmoMepasa. XPOMOCOMHBIM HaOOp KIETKH — KapHOTHIL.
JIMTUTONIHBIA ¥ TalUIOWIHBIA HA0OPBI XPOMOCOM. [ OMOJIOTMYHBIE XPOMOCOMBIL. [10JIOBEIE XPOMOCOMBEI.
Henenune wnetku — wmutTo3. CTaguu MHUTO3a M TPOUCXOJSIINE B HUX IMPOLECCHL. THIBI MHUTO3A.
Kapuokunes u uurokunes. buonornueckoe 3HadeHUEMUTO3a. Peryisnns MUTOTUYECKOTO LIUKIIA KIETKH.
IIporpamMmmupyemasi kireroyHasi rudenb — amonrto3. KieTouHoe siipo, XpoOMOCOMBI, (pYHKIIHMOHATBHAS
reHoMuka. MexaHu3Mbl nponudepanu, audQepeHIMpoBKy, crapeHust u rudenu kietok. «lludposas
KIIeTKa» — OnomH(popMaTnyeckue Moaenu (pyHKIMOHHpOBaHWS KieTkH. JlemoHctparmu Tabmumsl u
CXeMBl: («OKW3HEHHBIH MHMKI KIETKM», «MuTto3», «CTtpoeHue xpoMocom», «Pemmmkarus JIHK».
OOGopyZOoBaHME: CBETOBOW MHKPOCKOIL, MHKpomnpenaparsl: «MUTO3 B KIETKaX KOpEIIKa JIyKay.
JlaboparopHbie u npakTudeckue padotel 1. a6 opaTopHaspad ot a «M3ydyeHne XpoMOCOM Ha
TOTOBBIX MUKporpemnapatax». 2. JabopaTtopHasgpaborTa «Habmoneane Muro3a B KIEeTKax
KOHYMKAa KOpeIIKa Jiyka (Ha TOTOBBIX MHUKpompenapartax)». CrpoeHne u (QYHKIUHM OpPraHU3MOB
Buonoruueckoe paszHooOpasue opranu3MoB. OJHOKIETOYHBIC, KOJOHHAJIbHBIC, MHOTOKIJIETOYHEIC
opraam3Mbl. OcOOEHHOCTH CTPOSHUS W JKHU3HENESATENFHOCTH ONHOKIETOYHBIX OpTraHM3MOB. bakTepuw,
apxeW, OJHOKIETOYHBbIE TPHUOBI, OJHOKIETOYHBIE BOIOPOCIH, APYTrHe NPOTHCTH. KoJoHuanbHBIE
opraHu3Mbl. B3auMOCBs3b 4YacTe MHOTOKJIETOYHOIO oOpraHuszMa. TkaHW, opraHsl JlemMOHCTpauuu:
Tabmumel u cxembl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY», «J{BOWHOE OIUIOAOTBOPEHHE Yy IBETKOBBIX
pactennit»y, «BereratnBHOe pa3sMHOXKEHHE pacTeHHi», «JlemeHue kieTkun Oakrtepuit»y, «CTpoeHne
MOJIOBBIX KIIETOK», «CTpoeHue XpomMocombly, «Kiertouneii 1ukimy, «Pemmukarus JTHK», «Mwurtosy,
«Meiiosy, «IIpsmoe 1 HenpsMoe pa3BUTHE», «I'aMeToreHe3 y MIEKOMUTAIOUINX U YeloBeKa», «OCHOBHBIE
CTaAuy  OHTOrECHE3a». ObopynoBaHnue: MHKpPOCKON,  MHKpompenapaTel  «CHepMaTro30usl
MJICKOITUTAIONIETOY», <«SIiIekeTka MieKonuTaromeroy, «Kapuokunes B KiIeTKax KOpPEIIKA JIyKay,
MarHuTHasi MoJieNb-anmuiukanus «Jemenue kierkm»; moaenb JTHK, moxens meradasHOW XpOMOCOMBEI.
JlaboparopHbie u npakTudeckue padoTel: JlaboparopHas padora Ne 3. «HabOmomeHne MuTo3a B KIIETKax
KOHYMKa KOpellKa Jlyka Ha TOTOBBIX MHUKporpemnapaTtax». Jlaboparopnas pabora Ne 4. «M3ydyenue
CTPOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpOIpENapaTax». ¥ CUCTeMbI opraHnoB. Opranms3M Kak eIMHOE
nenoe. l'omeocta3. Tkanu pacteHuwit. TWIBI pacTHTENBHBIX TKaHEW: OOpa3oBaTellbHAs, ITOKPOBHA,
MPOBOJIAIIAS, OCHOBHAs, MexaHn4eckass. OCOOEHHOCTH CTpOeHUs, (YHKIIMA M PACIIOIIOKEHHUSI TKaHEH B
opraHax pacteHud. TKaHM JKMBOTHBIX M 4YeJOBEKa. THUIbl KUBOTHBIX TKaHEW: >SNUTENUANIbHAs,
COCJIMHUTEIIbHAS, MbIlIeUHas, HepBHAasA. OCOOCHHOCTH CTpOCHHMS, (PYHKIMHU PACIIOIIOKCHUS TKaHEH B
opraHax *UBOTHBIX U 4esioBeka. Opranbsl. BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHud. OpraHsl U
CHUCTEMBbl OpraHOB J>KMBOTHBIX K 4yenoBeka. DyHKUMM OpraHoB M cucreM opraHoB. Omopa Tena
opranusmoB. Kapkac pactenuii. CKeneThl OTHOKIETOYHBIXH MHOTOKJICTOUYHBIX KUBOTHBIX. HapyKHBIH 1
BHYTpeHHHH ckeneT. CTpoeHUeW TUIbl COEIUWHEHUs KOocTel. JIBukeHue opraHu3MoB. [IBukeHue
OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, XT'YTHKOBOE, PECHHYHOE. J[BMKEeHHe MHOTOKIETOYHBIX
pacTeHWi: TPONMM3MBI M HACTHH. J[BM)KEHHWE MHOTOKIICTOYHBIX J>KMBOTHBIX W YEJIOBEKA: MBIIIICUHAS
cuctema. Pedumexc. CkenmeTHple MbIIIbl U uX paborta. Iluranme opranuszmos. Iloriomenne BonBI,
YIJIEKHUCIIOrO ra3a U MHUHEpAJbHBIX BEIIECTB pacTeHHsMU. [luTaHue >KMBOTHBIX. BHyTpumonoctHoe u
BHYTPHKJICTOYHOE TMHIeBapeHue. l[luTanwe MO3BOHOYHBIX >KHBOTHBIX. OTHENBI MHUINEBAPUTEIHHOTO
TpakTa. IlumeBapurenbHble jxene3bl. lIumieBapurensHas cucTeMa ueioBeKa. J[pIxaHUE OPraHHU3MOB.
Heixanue pactenuii. [[pixanwe xuBOTHHIX. Jn(dy3us ra3oB depe3 MOBEpXHOCTh KieTkH. KoxkHOE
neixaHue. JlpIxarenbHas TOBEPXHOCTh. JKabepHoe M nE€rovHoe JpixaHue. JlpIxaHWe MO3BOHOYHBIX
KUBOTHBIX W YEJOBEKA. ODBOJIONHMOHHOE YCIOXKHEHHE CTPOCHHUS JETKUX ITIO3BOHOYHBIX JKUBOTHBIX.
JpixaTenpHast cuctemMa yenoBeka. MexaHu3M BeHTWISILUU JETKUX Y ITHI] U MIIEKOTIUTAIOMUX. Perymisus
neixaHus. JlpixatenbHbie 0O0BEMBL. TpaHCIOPT BEMIECTB y OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI
pactenuii. Tpancnopt BeHIECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOoCHas cucteMa
MMO3BOHOYHBIX KMBOTHBIX U denoBeka. Ceprle, KpOBEHOCHBIE COCYBI M KpOoBb. Kpyru KpoBooOpamieHusl.
OBOJIOIMOHHBIC YCIOXHECHUS CTPOCHHS KPOBEHOCHOH CHCTEMBI TIO3BOHOYHBIX JKHMBOTHBIX. PaboTa
cepaua u e€ perynanus. Bolgenenrue y opranu3MoB. Beijenenue y pacteHuil. Boijenenue y >KMBOTHBIX.
Coxpaturenpable Bakyonnd. Opraasl BoieneHus. OUIbTpanus, ceKpenns M oOpaTHOE BCAChIBAaHHE KaK
MEXaHU3MBl pabOThl OpPraHoB BbIIeNcHHS. CBS3b IMOJIOCTH Tella ¢ KPOBEHOCHOH U BBIJICIUTENBHOMN
cucreMaMy. BpljeneHne 'y MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHue wu
¢dbyHKIMOHUpOoBaHUe HedpoHa. OOpa3oBaHHE MOYM y 4YEJIOBEKA. 3allliTa y OpPraHM3MOB. 3allura y
OJTHOKJICTOYHBIX OpraHu3MoB. Cropbl OakTepuil W IUCTHI MPOCTEHIIMX. 3alluTa Y MHOTOKIETOYHBIX
pactenuii. Kytukyna. CpeacTBa NAacCUBHOM W XUMHMYECKOW 3amuThl. OUTOHUMABL. 3amura y
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX MPOM3BOAHBIE. 3aIIUTa OPTaHU3Ma OT OoJne3Hel. IMMyHHas



cucreMa dYenoBeka. KJIEeTOUHBIM W TyMOpajdbHBIA HMMMYHUTET. BpOXXKIEHHBIH W TPHOOPETEHHBIN
cnenuguieckuii UMMyHHTET. Teopust KIoHaIbHO-cenekTuBHoro nmmynutera (I1. Opmx, @. M. Beprer,
C. TomneraBa). BocnanurenbHble OTBETHl OpraHW3MOB. Poib BpOXIEHHOTO WMMYHHUTETa B Pa3BUTHU
CHUCTeMHBIX 3aboneBaHuid. Pa3mpaknMocTb ¥ pErynsmust y OpraHm3MoB. Pa3apaxmmocTs y
OJIHOKJICTOYHBIX OpPraHu3MOB. Takcuchl. Pa3apakuMocTs U peryisanus y pactenuil. PocToBsie BemecTBa
U ux 3HaucHue. HepBHas cuctema u peduieKTOpHas peryssius y >KMBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOMONMOHHOE YCIOKHEHHNE CTPOCHHS HEPBHOW CHUCTEMBI Y XUBOTHBIX. OTAEIBI TOJIOBHOTO
MO3ra MMO3BOHOYHBIX XUBOTHBIX. Peduiekc n pednexropHas myra. besycimoBHbIE U YCIOBHBIE PEQIIEKCHI.
I'yMopanbHas peryisiuss U SHIOKPUHHAS CHUCTEMa >KUBOTHBIX M ueioBeka. JKene3pl SHIOKPUHHOU
CUCTEMbl M HMX TOpMOHBL [lelicTBUE TOPMOHOB. B3auMOCBS3b HEPBHOM W 3HIAOKPUHHON CHCTEM.
I'mnoranamo-runoduzapuas cucrema. Jlemonctpanuu Iloprtper: WM. II. IlaBmoB. TaOmuIel M CXEMBL:
«OIHOKIIETOYHBIE BOAOPOCTNY, «MHOIOKJIETOYHBIE Bofopociny, «baktepumny, «IIpocTeitmmuey, «Opranbl
LBETKOBBIX pacTeHuit», «CHCTEMBbl OpraHOB TIO3BOHOYHBIX >XHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cucTeMbl», «CtpoeHHEe cTeOis», «CTpoeHHE JHCTOBOMH
mIacTUHKMY», «TkaHu >KMBOTHBIX», «CKener 4enoBekay, «llumeBapurensHas cuctema», «KpoBeHocHas
cucreMay, «JlpixarenpHas cuctema», «HepBHas cucrema», «Koxa», «MpllmieuyHas CHCTEMay,
«BpigenuTensHas cuUcTeMay, «OHIOKpPHHHAs cucrema», «CTpoeHue Mblunby, «MMMyHuTeTY,
«KumednononoctHeie», «Cxema MNHUTaHHUA PACTEHHID», «KpPOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue Tuipbl», «CTpoeHne miaHapun», «BHyTpeHHEE CTpOSHHUE NOXKICBOTO UYEPBS»,
«HepBuas cucrema poi0o», «HepBHas cucrema narymkmy, «HepBHas cucTeMa MPEeCMBIKAIOIIIXCS,
«HepBHas cucrema nruny», «HepBHas cucrema miekonuTaroumx», «HepBHas cuctema 4YelnoBeKay,
«Peduiekcy. OOopymoBaHHME: CBETOBOW MHUKPOCKOI; MHKPOIPENapaThl OAHOKJICTOYHBIX OPraHU3MOB;
MUKpOIIpenapaTbl TKAaHEHW, paKOBUHBI MOJUIIOCKOB; KOJUICKIIMM HACEKOMBIX, WIJIOKOXKUX; >KHUBBIC
SK3EMIUISIPEl KOMHATHBIX pAaCTeHHWH; repOapuy pacTeHWH pa3HBIX OT/ENOB; BIAXKHBIE MpenapaTsl
JKUBOTHBIX; CKEJCTHl II03BOHOYHBIX; KOJUICKIMM OECIO3BOHOYHBIX JKMBOTHBIX; CKEJIET 4YEJIOBCKa;
o0opymoBaHue s JEMOHCTpAIlMM IMOYBCHHOTO W BO3IYIIHOTO THUTAHUS PACTCHUM, pacCIICIICHUS
Kpaxmaja W OeNKoB TOJ JeicTBreM (GEepMEHTOB; OOOpYyIOBaHHE I JIEMOHCTPAIMU OIBITOB IIO
U3MEPEHUIO >KU3HEHHOH EMKOCTH JETKUX, MEXaHU3Ma [IbIXaTEJbHBIX JBHUKEHUH; MOJEIH TOJIOBHOTO
MO3ra pa3IMYHbIX )KUBOTHBIX. JlabopaTopHble U npakTHdeckue padoTel 1. JlJabopaTopHuasipaborTa
«M3yuenne TkaHel pacrenuit». 2. JJabopaTtopHagapaborTa «M3ydeHne TkaHel KUBOTHBIX». 3. Jla
OopaTopHaspaborta «3yueHHe OpraHOB IIBETKOBOTOpPAcCTeHUs». Pa3MHOXKEHHE U Pa3BUTHE
opranu3mMoB DOpMBI Pa3MHOKECHHS OPTaHU3MOB: Oecroyioe (BKIIIOYas BEr€TaTHBHOE) U MOJOBOE. Bumipl
0ecrosoro pasMHOXXEHUS: TIOYKOBaHME, CIOPYJISALUsA, QparMeHrainus, KioHupoBanue. [lonoBoe
pa3mHoxeHue. [TonoBelie kaeTky, unu rametsl. Meios. Ctaguu meiiosa. IloBenenne xpomocom B Meitose.
Kpoccunrosep. buonoruueckuii cMbICi Meiio3a U OJIOBOTro Ipolecca. Melo3 U ero MeCTo B dKU3HEHHOM
uKie opraHu3MoB. [Ipem3apossimieBoe pa3BuTHEe. [ameTroreHe3 y KUBOTHBIX. I[l0JOBBIE KeJe3bl
OO0pazoBaHue W pa3BUTHE TOJOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpOEHHE IOJIOBBIX KIIETOK.
OmronoTBOpeHHe W SMOpPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CITIOCOOBI OILUIOAOTBOPEHMS: HapYKHOE,
BHyTpeHHee. [lapTeHorenes. MHmuBHIyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS —
HayKa O pa3BUTHHU OpPraHm3MoB. Mopdorenes — oJlHa W3 TJIaBHBIX MpoOieM sMOpuonornu. Konmenus
MopdoreHoB u mojenu mopgoreHeza. Craauu >MOpUOTeHe3a KMBOTHBIX (HA MPHUMEpE JIATYIIKH).
HpoGnenune. Tumbl apoOieHus. JleTepMUHHUpOBAHHOE M HEJICPMUHHUPOBAaHHOE JpoliieHue. biacrtyna,
tunel Omactyin. OCOOCHHOCTH APOOJICHHS MIICKOIMTAIOIIMX. 3apObIIIeBbIC JIMCTKUA (TacTpyJIsius).
3aknaZKa OPraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIMCTKOB. B3auMHOE BIUSHUE YacTe pa3BUBAIOLIETOCS
3aponpima (3MOpHOHANBHAS WHAYKIHSA). 3aKiajKka IUTaHAa CTPOSHHUS >KMBOTHOTO KakK pe3ylbTaT
HEPAPXUUYCSCKUX B3aUMOJICHCTBUI I'eHOB. BinsHue Ha 3MOPHOHAILHOE Pa3BUTHE PA3IMYHBIX (HaKTOPOB
okpyxarorei cpenasl. PocT u passutue xuBoTHBIX. [locTamOpuonanbhblil nepuon. [Ipsimoen HenpsMoe
pasButue. Pa3zButue ¢ Metamopdo3oM y OECIIO3BOHOYHBIX M ITO3BOHOYHBIX KMBOTHBIX. buoiorudeckoe
3HAYCHHUE TIPSIMOTO W HENPSIMOTO PAa3BUTHSA, X PACTIPOCTPAHEHHWE B MPUPOJE. THITBI pocTa KHBOTHBIX.
®DaKTOPHI PETYIISAINHA POCTA KUBOTHBIX U YeloBeka. CTaauy OCTIMOPHOHATILHOTO PAa3BUTHS Y dKUBOTHBIX
u uenoBeka. [lepuonmel oHTOreHe3a uenoBeka. CTapeHHWE W CMEPTh Kak OHOJIOTHYECKHE MPOIIECCHI.
PasMHoxeHHMe u pa3BuTHe pacTeHui. ['ameToduT u crmopodur. Melio3B KU3HCHHOM ITHKIIC PACTCHHA.
OO6pazoBanue crmop B mporecce Meiioza. ['ameroreHe3 y pacteHuil. OIIONOTBOPEHHE W Pa3BUTHE
PaCTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIIOJOTBOpEHUE Yy IBETKOBHIX pacteHuil. OOpa3oBaHue U
pa3BuTHE ceMeHU. MexaHU3MBbl PEryisiliMd OHTOI€HE3a y PACTCHMM M >KUBOTHBIX. JleMOHCTpauuu
TToptpetsr: C. I'. Hapammn, X. lIneman. Ta6mumer 1 cxeMbl: «BereraTuBHOE pa3sMHOKeHUEY, «THITBI
Oecrmonoro  pa3sMHOXEHUs»,  «Pa3sMHOXKEHHE — XJITaMHUIOMOHAAB»,  «Pa3MHOXKEHHE  DBIIICHBI»,
«PasMHOXKEHUE THAPBD, «Meio3», «XpomocoMbly, «l'amerorenes», «CTpoeHHe SHUIEKICTKA U
cnepmaro3onga», «OCHOBHBIE CTaauHM OHTOreHe3ay, «llpsmoe m HempsMoe pasBuTHe», «Pa3BuTne



Maiickoro xykay, «Pa3Butue capaHumn», «Pa3Butue JIsSrymikun», «/BoiHOE OMI0J0TBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue CeMsH OJHOMOJNBHBIX U ABYIOJBHBIX PACTCHUIY, «KU3HEHHBIM LUK MOPCKOU
KamycThl», «Ku3HeHHBIH LUK MXay», <«KU3HEHHBIM LUK HalOpOTHHUKAY, «KU3HEHHBIM LUK COCHBD».
O6opynoBaHue: CBETOBOH MUKPOCKOI; MEKPOTIPENapaThl SIHIEKIETOK U CIIEpMATO30MA0B; MOIeb « LIk
pasBuTus Jrymku». JlaboparopHele U npakThueckue pabotel 1. JaGopaTtopHaspaborTa
«3yuyeHne cTpOeHUSI MOJIOBBIX KJIIETOK Ha FOTOBBIX MHKpoTpenapatax». 2. [[pakTuuyeckaspaboT
a «BrIsBNIEHIE TPU3HAKOB CXO/ICTBA 3aPOIBIIIEH TTO3BOHOYHBIX )KUBOTHBIX». 3. JlabopaTopHagapa
60 o T a «CtpoeHHEe OpraHOB pPa3MHOXKCHHS BBICIIMX pacTeHHi». Tema 6. HacmencTBeHHOCTh W
M3MEHYUBOCTh Oopranu3moB lIpenmMer u 3agaun renetuku. cropust pa3Butus reHeTukd. Pons mutonoruu
1 AMOPHOJIOTHH B CTAHOBIIEHWH TE€HETHKH. BKIam pocCHHCKMX W 3apyOeXHBIX YYEHBIX B pa3BUTHE
reHeTHKH. MeToipl TeHeTHKH (THOPHUIOIOTHIECKHN, [IUTOTEHETHYECKUH, MOJIEKYIAPHO-TeHETUIECKHH).
OcHOBHBIE TeHETHYECKHE MOHATHS. ['eHeTHYecKkasi CUMBOJIMKA, UCHONIb3yeMasi B CXEMax CKpPEIMBaHUM.
3aKOHOMEPHOCTH HacleOBaHUS MPU3HAKOB, YycTaHoBieHHble [. Mennenem. MoHoruOpuaHOe
CKpeluBaHre. 3aKOH e€IMHO0Opa3us THOPHIOB MepBOro MoKoJieHus. IIpaBmino moMuHUpOBaHUS. 3aKOH
paciieruieHuss Tpu3HakoB. [umore3a uwucToThl ramer. llodHoe M HeEmoiaHOE JTOMHHHMPOBAHUE.
JurubpugHoe ckpemuBaHue. 3aKOH HE3aBHCHUMOTO HacJeIOBaHUS NPHU3HAKOB. lluToreHeTMueckue
OCHOBHl  JWTHOPUIHOTO  CKpeImuBaHUA.  AHaTW3upyloliee  CcKpeluBaHue.  lcmoip3oBaHUe
AHAM3HUPYIOIIETO CKPEIIMBAHUA JJIs  ONpeNeNleHHs] TeHOTHHa ocobu. [eHetmka — Hayka o
HACJEJICTBEHHOCTH M W3MEHUYHMBOCTH OpPraHu3MOB VCTOpHs CTaHOBIEHUS M Pa3BUTHUS TEHETUKH Kak
Hayku. Paboter I'. Mennens, I'. [le ®puza, T. Moprana. Poinp 0Te4ecTBEHHBIX YYEHBIX B Pa3BUTHH
reHeruku. Paborer H. K. Konpmosa, H. U. BaBunosa, A. H. bemosepckoro, I'. /. Kapmeuenxko, 0. A.
Owmmnyenko, H. B. Tumodeesa-PecoBckoro. OCHOBHBICE T'€HETHYECKHE TIOHSATUS M CHUMBOJIBL
['omonoru4yHble XpPOMOCOMBI, aJUICAbHBIC TEHBI, albTepHATHUBHBIC MPU3HAKK, JOMHHAHTHBIA U
PEIeCCUBHBIN TPHU3HAK, TOMO3WUTOTA, TETEPO3UTOTa, HYHCTas IWHUS, THOPHUABI, TEHOTHIN, (HEHOTHIL
OCHOBHBIC METOJbI TEHETHKH: THOPHIOJIOTUYCCKHUM, IMTOJIOTUYCCKUIM, MOJICKYJISIPHO-TEHETHUSCKUH.
Hemonctpanuu [loptperst: I'. Mengaens, I'. [Ile ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H.
benozepckuii, I'. [I. Kapneuenko, 10. A. ®unmunuenko,H. B. Tumodee-PecoBckuii. Tabauibl U cXeMBbl:
«Mertoibl TeHeTHKI», «CXeMBI CKpeluBanusy». JlaboparopHeie n mpakTrdeckue padotet JJabopaTop
Haspab ot a «/Ipo3oduna kak 00OBEKT TeHETUUECKUX HcclienoBanuiy. ClEeIeHHOe HacCIeI0BaHHE
npu3HakoB. Pabora T. MopraHa 1o creryieHHOMY HacJeI0BaHUIO TeHOB. HapyieHne crieruieHns reHoB B
pe3ynbTaTe KPOCCUHIOBEpa. XPOMOCOMHAsI TEOPUsl HACIEACTBEHHOCTU. ['eHeTnueckue KapThl. [ eHeTuka
nosia. XpPOMOCOMHOE ONpEJeNIeHue IMoja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMorameTHble H
rereporamMeTHble opraHu3Mbl. HacnegoBanue MpHU3HAKOB, CLUEIJICHHBIX ¢ MojoM. M3MeHunBoCTh. Buisl
W3MEHYMUBOCTU: HEHACJIEACTBEHHAS U HACleACTBEHHAas. POk cpenbl B HEHACIEICTBEHHON N3MEHUNBOCTH.
XapaxkTeprucTika MOAU(DUKANMOHHON W3MEHYMBOCTH. BapuanvoHHBIA psSa W BapHallMOHHAs KpUBas.
Hopwma peaknmu npusnaka. KonnmaecTBeHHbIE 1 KAUYECTBEHHBIC MPU3HAKU U MX HOpMa peakmuu. CBoCcTBa
MOIM(UKANMOHHON  W3MEHUMBOCTHA.  HacnepcTBeHHas, WM  TE€HOTUIIUYECKas, W3MEHYHUBOCTD.
KomOuHaTnBHAs M3MEHYMBOCTh. Mel03 U MOJIOBOM TPOIlecC — OCHOBAa KOMOWHATUBHON W3MEHYHBOCTH.
MyTranuonHas n3MeH4IMBoCTh. Kitaccudukanust MyTalyii: reHHbIe, XpOMOCOMHEIE, FfeHOMHBIe. YacToTa u
NpUYUHBl MyTanuid. MyTareHnble (GakToOpbsl. 3aKOH TOMOJOTHMYECKHMX pSAIOB B HACIEACTBEHHOM
m3meHuuBoctd H. U. BaBunoa. BHesiaepHast HaclIeCTBEHHOCTh U1 U3MEHYUBOCTh. |'€HETHKa YesloBeKa.
Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETHKH 4YelOBEKA: T'€HEAIOTUYECKUH, OJIM3HEIOBbIH,
[UTOTEHETUYECKUH, OMOXMMHYECKHH, MOJeKyaspHoreHeTndecknuid. CoBpeMEHHOe  oOmpezeNieHue
TE€HOTHIIA: MTOJIHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIMPOBaHUE, B ToMuncie ¢ noMouibio [I11P-ananusza.
HacnencrBennele 3a0oneBaHHMs  YelNOBEKa: TeHHble 0O0Je3HH, OOJIE3HM C  HACIICJACTBEHHOM
MIPEIPACIIONIOKEHHOCThI0, XPOMOCOMHBIE ©Oome3rn. CoMaTWdyecKkMe W TIeHepaTUBHBIE MYTaIUH.
CtBosioBbie KIETKH. [IpHHIMIIBI 310pOBOTO 00pa3a >KM3HH, AMATHOCTHUKHU, MPOMUIAKTHKH W JICUCHHS
reHeTHYeCKuX Oone3Heil. Menuko3akoHoMepHOCTH HacienactBeHHocTH (10 4) MoHorubpuaHoe
ckperuBanue. llepBelif 3akoH MeHmenss — 3aKOH €IUHOOOpa3ws THOPHIOB IEPBOTO TIOKOJICHUS.
IlpaBuno pomuHupoBaHus. Btopol 3akoH MeHgenss — 3aKOH paclICIUIEHUS  [PU3HAKOB.
luTomornyeckre OCHOBEI MOHOTHOPUIHOTO CKpEUIUBaHMs. [ MITOTe3a YUCTOTHI raMeT. AHAIU3UPYIOIIEe
ckpenuBaHue. [IpoMeXyTOUHBI XapakTep HacienoBaHus. PacluenieHue MNPU3HAKOB IPU HEMOJIHOM
nmoMuHUpoBaHMH. JlurmOpumHoe ckperuBaHue. TpeTwuit 3akoH MeHmens — 3aKOH HE3aBHCHMOTO
HACJICJIOBAHUSI TPU3HAKOB. L[uTOnOrMueckne OCHOBBI AMTHOPUAHOTO CcKpemuBaHus. CIEIUICHHOS
HacienoBanue mpu3HakoB. PaGotel T. Moprana. CHEIUICHHOE HacleJOBaHUE TEHOB, HapyIlIeHHUC
CLIETUICHUSI MEXIY T€HaMH. XPOMOCOMHAasi TEOpHsl HACJIEACTBEHHOCTU. I'eHeTuka mnosja. XpoOMOCOMHBIN
MEXaHU3M OIpPECNICHHUS MOoJa. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIM U TeTepOraMeTHBIN
nos. ['eHeTnueckas CTpyKTypa MOJOBBIX XpoMocoM. HaciemoBaHue NMpPU3HAKOB, CLEIUICHHBIXC TOJIOM.
T'eHoTun kak nenoctHast cucrema. [lnefoTponusi — MHOXKECTBEHHOE JIeCTBUE reHa. MHOXECTBEHHBIN



autenu3M. B3amMmomelcTBHEe HeaUIeTbHBIX TEHOB. KommuiemeHTapHOCTh. Ommcra3. [lommmepus.
I'eHeTnveckuii KOHTPOJIb Pa3BUTHUS PACTECHUM, XUBOTHBIX M YEIOBEKAa,a TaKkKe (PUIUOIOTHUSCKUX
MPOIIECCOB, TIOBEJACHWSA W KOTHUTHBHBIX (YHKIHMA. [eHeTHueckne MeXaHM3MBI CHMOHMOTEeHe3a,
MEXaHMU3MBI B3aMMOACUCTBHUS «XO3IWH — TApa3uT» U «XO35MH — MHAKpOOHoM». [ 'eHeTHdecKkne acreKThl
KOHTPOJII M W3MCHCHHUS HACJICJICTBCHHON WH(pOpPMAIlMM B TOKOJICHUSAX KJICTOK M OPraHU3MOB.
Hemoncrpanun [optpersr: I'. Mennens, T. Mopran. Tabmuns! u cxemsl: «IlepBblii 1 BTOpOH 3aKOHBI
Mengens», «Ipernit  3akoH  Menzgens», «AHamm3upyomee ckpemumBanue», «HemomHoe
JoMHHHpOBaHWEY, «CIemieHHOe HacleoBaHWe TPU3HAKOB Yy Apo3oduiuby, «['eHeTmka momay,
«Kapuotunn ~ denoBeka», «Kapuwotunm — apozoduiaby,  «KapuoTmm — OTHIBD), — TEHETHYECKOES
KOHCYJIbTHPOBaHHE. 3HaUEHHE MEIUIIMHCKOW TEHETHKH B MPEJOTBPAIICHHWU W JICUYEHHUH T€HETHIECKHUX
3aboneBanuii denoBeka. Jlemonctpanuu: Iloprpersr: I'. Menumens, T. Mopran, I'. me ®puz, C. C.
Yereepuko, H. B. Tumodeer-Pecorckuii, H. . Bapunos. Tabnuiubl u cxembl: «MOHOTHOpUIHOE
CKpELIMBAaHWE M €ro ILHUTOTCHETHYECKass OCHOBa», «3aKOH pACIICIUICHUS W €ro IUTOTeHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI TameT», «/lurnbpumHoe ckpemmBanuey, «lluTomOrNYeCKHe OCHOBBI
JUTHOPHUIHOTO CKpEIUBaHus», «Meio3y», «B3anMoielicTBIE ajlIeIbHBIX TeHOBY, «[ €HeTUYEeCKHE KapThl
pacTeHu, )KUBOTHBIX U YEJIOBEKay, «I eHeTHKa MmoJia», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CIICTUICHHOTO C
nmonmom», «KapuoTumbsl dYenmoBeka W IKUBOTHBIX», «Buasl wm3MeHumBOCTHY, «MoauduKarmoHHas
n3MeHYnBOCThY», «HacmenoBanme pesyc-haktopa», «l'eHeTmka Tpymm KpoBm», «MyTannoHHAS
U3MEHYMBOCTHY». O0OpymOBaHUE: MOJCIU-aMIIMKAIM «MoOHOTHOpUAHOE CKperuBanuey, «HemonHoe
IoMHHUpOBaHWe», «luruOpumHoe ckpemmBanHuey, «llepekpéct  xXpomMocom»; MHUKPOCKON U
MuKporpenapar «Jpo3oduna» (HopMa, MyTanuu (GOpMbI KPBUIHEB M OKpacKH Teja); repoapuii «l opox
noceBHoOW». JlabopatopHsle u mnpakTHyeckue pabotel: JlaGoparopHas pabora No 5. «M3yueHue
pe3yabTaTOB  MOHOTHOPHIHOTO W JAWTHOPUIHOTO CKpElIMBaHHS Yy JApo30(UIbl Ha TOTOBBIX
MuKporpenapaTtax». Jlaboparoprnas pabora Ne 6. «M3ydeHne Momn(UKAMOHHON W3MEHYHBOCTH,
MOCTPOCHUE BapHUAIOHHOTO DPsAa M BapUallMOHHON KpuBoit». Jlabopatopnas pabora Ne 7. «Ananu3
MyTallMid y Ipo30Quiibl HAa TOTOBBIX MHKporpenapartax». [Ipakruueckas padora Ne 2. «CocraBieHue u
aHaJIu3 POAOCIOBHBIX YeJOBEKa». <«MHOXKECTBEHHBIM asenusm», «B3aumoneiicTBue TeHOBY.
OGopynoBaHre: MOIENb ISl IEMOHCTPAIMKA 3aKOHOB €IMHOO00pa3us THOPUAOB TMEPBOTO MOKOJEHUS H
pacIeruieHrs: IPYU3HaKoB; MOJIENb I AEMOHCTPAIMK 3aKOHA HE3aBUCHUMOI'0 HACJIEOBaHUS NMPU3HAKOB;
MOZENb Il JEMOHCTpAalMd CLEIUICHHOIO HACJIECJOBAaHUS IPHU3HAKOB; CBETOBOM MMKPOCKOIL,
Mukporpenapart: «Jpo3oduna». Jlaboparopasle u nmpakTudeckue padotel 1. [IpaxkTruuyeckasapabo
T a «/3y4eHune pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIMBaHUs Y 1po3oduibl». 2. [I[pakTuueckasipa
0 o T a «/3ydyeHue pe3ynbTaTOB JWUTHOPUAHOTO CKpEIIUBAHUS Yy Jpo30(mibly. 3aKOHOMEPHOCTH
W3MEHYMBOCTH B3anMopelcTBHE TEHOTHNa W cpenbl npu (opMuUpoBaHWHU (eHoTuna. VI3MeHUYnBOCTH
npu3HakoB. KauecTBeHHbIE U KOJNMYECTBEHHbIE NMPU3HAKU. BHUIBI M3MEHUYMBOCTH: HEHACIIEJCTBEHHAs U
HacJIeICTBeHHAss. MoaudukalnoHHass U3MEHYUBOCTh. PoJib cpesibl B (hopMUPOBAHMH MOIUDUKAITUOHHOM
n3MeHYnBoCTH. Hopma peaknmn mpu3Haka. BapuanumoHHBIA psn W BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOIU(DUKAIIMOHHONW M3MEHYMBOCTH. | 'eHOTHIIMYEeCcKass W3MEeHYHBOCTh. CBOMCTBa
TEHOTHIMYECKOW N3MEHUYUBOCTH. BHUIIbI TeHOTUITMYECKONM N3MEHIMBOCTH: KOMOWHATHBHAS, MyTaI[AOHHAS.
Komb6unaTtrBHas n3MEHUYNBOCTh. Mel03 U TI0JI0BO# MPOIECC — OCHOBA KOMOWHATHBHON M3MEHYHUBOCTH.
Ponb KOMOMHATHBHOI H3MEHUYUBOCTUB CO3aHUU T€HETHYECKOTO pa3HOOOPa3us B Mpejieax OJHOTO BHJIA.
MyTanmonHasi W3MEHYMBOCTh. BWIBI MyTaInuii: T€HHBIE, XPOMOCOMHBIC, TeHOMHBIC. CIOHTAaHHBIE H
WHIYIIUPOBAHHBIE MyTallud. SImepHbIeW NHTOIUIa3MaTHdecKkue MyTaruu. CoMaTHYecKhue M TIOJIOBBIC
MyTanud. [lpu4MHBI BO3HUKHOBEHHS MyTaluil. MyTareHbl W UX BIUSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHUECKHX PSAIOBB  HACJIEACTBEHHOMU
mmeHnunBoctd (H. WM. BaBwioB). BHesmepHas W3MEHYMBOCTHM HACJIEICTBEHHOCTh. OJIMUTCHETHKA U
SMUTEHOMHKA, POJIb SMUTCHETUYCCKHX (DaKTOPOB B HACJICIOBAaHUHM M W3MEHYHUBOCTH (PEHOTUIHYECKUX
npu3HakoB y opranu3MoB. JlemoHctpauuu [loprpersr: I'. Jle ®pus, B. Moranncen, H. 1. BaBunos.
Tabmuiel U cxembl: «Buabl U3MeHYHMBOCTHY, «MoaudHUKAIMOHHAS U3MEHYMBOCTHY, «KoMOWHATHBHAS
W3MEHYHMBOCTHY, «Meio3», «OmronoTBopeHue», «leHeTnueckue 3a0o0JieBaHUS 4YelIOBeKa», «Bub
MyTtanuiy. OO0OpyJOBaHME: >UBbIE W TepOApHBIC HK3EMIUISAPHI KOMHATHBIX PACTEHUH; PUCYHKH
(botorpaduu) KUBOTHBIX C pPa3jIMYHBIMA BHIAAMH H3MEHYMBOCTH. JlabopaTopHble M MPaKTUYECKHE
padotel 1. JlabopaTtopHaspaborTa «ccnenopanne 3aKkOHOMEPHOCTEH MOAU(DUKAIMOHHON
u3MeH4UBOCTU. [locTpoeHne BapralliOHHOTO psAlan BapUallMOHHON KpuBoit». 2. [IpakTuuyeckasgapa
0 o T a «Myranuu y apo3odwibl (Ha TOTOBBIX MHUKpOIpernaparax)». ['eHeruka denoBeka KapuoTum
yenoBeka. MexayHapoHasl IporpaMMma HCCIEN0BAHNS T€HOMA 4yesoBeKa. MeTollbl M3y4eHUs] TeHETUKU
YEIIOBEKA: TCHCAJIOTHMUYCCKUM, OJIM3HEIOBBIN, I[IMTOTCHETHUYSCKUH, MOMYNISIIMOHHO-CTATUCTUYCCKUHN,
MOJIEKYJIIpHO-TeHeTHUeckuil. COBpEMEHHOE OIpe/leJIeHUe M€HOTUIIA: OJHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUPOBaHKEe, B TOM uucie ¢ momoiuisio [I1[P-ananns3a. HacrnencTBennbie 3a00eBaHUsS YelOBEKa.



T'ennple W XpOMOCOMHEIE OOJIE3HHM dUeOBeKa. BOJe3HW ¢ HACIIeICTBEHHOH IPeapacIoyioKeHHOCTHIO.
3HavyeHne MEJUIMHCKON TeHETHKH B MPEJOTBPAIeHUH U JICYCHUH TeHETUYECKHUX 3a001eBaHMId YeTI0BEKa.
MenukoreHeTnueckoe KOHCynbTUpoBaHue. CTBONOBbIE KIETKH. [lOHATHE «TEHETHYECKOTO TIpy3ay.
OTHuYeCKHe AacleKThl HCCIEJOBaHUM B 00JacTH pPENAaKTHPOBAHUS T'€HOMAa M CTBOJIOBBIX KJIETOK.
I'enetnyeckne (HakTOpbl MOBBINICHHON YyBCTBUTEIBHOCTH YeNOBEKa K (DPU3UUECKOMY M XUMHUYECKOMY
3arps3HEHUIO OKpY)Karollell cpenbl. I'eHeTHueckas MpeApacrnoiIokKEeHHOCTh YeJOBeKa K MaTOJOTHSIM.
Hemoncrpanun Tabmuupsl u cxemsl: «KapuoTun uyenoBeka», «MeTOAbl W3yUEHUsI TEHETHKH UYE€JIOBEKay,
«I'enernueckue 3a0oneBanus yenoBeKkay. JlabopaTopHslie U mpakTndeckue padotsl [IpakTndeckas
p a6 ot a « CocraBnenue W aHaiu3 pojocioBHOi». Tema 7. Cenexuus opraHu3moB. OCHOBBI
6uotexnonorun Cenekys Kak HayKa U Ipolecc. 3apoKAECHUE CeleKUuu 1 qomectukanus. Yuenue H. U.
BauioBa 0 meHTpax NpOMCXOKAECHUS X MHOTOOOpa3usi KyJIbTYPHBIX pacTeHUi.LIeHTphl mponcxoxaeHus
JOMalIHUX JKUBOTHbIX. Copt, mopoxaa, mraMM. COBpeMEHHbIE METOABI CeNeKIUH. MaccoBblil U
WHIWBUAYaIbHBIA  OTOOpHI B  CENEKUMM pacTeHWd ©  SKMBOTHBIX. OIEHKa  3Kc-Tepbepa.
bauskopoacTBeHHOe CKpemuBaHMe — HHOpuauHI. Yucras nuHusA. CKpeUIMBaHUWE YHCTBIX JIMHHU.
lerepo3uc, wim rtuOpuaHas cuna. HeponacTBeHHoe ckpeummBaHue — ayTOpuauHr. OtaanéHHas
ruOpuan3anus U e€ ycrnexu. MCKyCCTBEHHBIM MyTarcHe3 W IMOJIyueHHUE MOJUILTIONIOB. JlOCTHXEHMS
CEeJIEKIIMH PACTEHU, >KMBOTHBIX M MHMKPOOPTaHW3MOB. BHOTEXHOIOrMS Kak OTpacik NPOHU3BOICTBA.
I'ennas wmxenepus. DTambl co3nanus pekomOnHantHoW JIHK u Tpancrennsix opranmsmoB. Kietounas
umxenepus. Kierounsle KynbTypbl. MUKpOKJIOHaNbHOE pa3sMHOXKEeHHE pacTeHuil. KionupoBanue
BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3IHCTBEHHBIX OPraHW3MOB. DKOJIOTUYECKHUE M 3TUUYECKUE MPOOJIEMBI.
I'MO — renerndeckn MoauduIipoBanabie opranm3mbl. lemonctparun: [loprpersr: H. Y. BaBunos, U.
B. Muuypus, I'. JI. Kapriedenko, M. ®. MBaHoB. Ta0muiiel 1 cxeMbl: Kapta «LIeHTpBI IPOUCXOKACHUS U
MHOT000pasusi KyJNbTYpHBIX pacTeHuit», «[lopoapl moMamHuX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactennity, «OtnanéHnas ruopuan3anys», «Padorer akanemuka M. @. MBanoBay, CeleKius Opranu3MoB
Homectukanus u cenekuus. 3apoKIeHHE CeNeKIuH U JoMecTukanuu. Yuenue H. W. Basumopa o
LlenTpax MPOUCXOKACHUS © MHOTO0O0Opa3usl KyJbTYPHBIX pacTeHUil. Poib celekunu B cO3AaHUU COPTOB
pacTeHHil U MOpoA KUBOTHBIX. CopT, MOpoJa, INTaMM. 3aKOH TOMOJIOTHYECKUX PAAOB B HACIEJCTBEHHON
m3menuynBoctd H. V. BaBuioBa, ero 3HaueHHWe il CENEKIMOHHOW pabOTHl. MeTonpl CeneKIMOHHOM
paboThl. MckycCTBeHHBIN OTOOpP: MAacCOBBIMM WHAMBUIYaIbHBIA. DTallbl KOMOWHAIMOHHOW CEJICKIIUU.
HcnpiTanue mpousBoAuTeNed Mo HOTOMCTBY. OTOOp MO TEHOTHMIY C IHOMOLIbIO OLEHKM (heHoTuna
MOTOMCTBa U 0TOOp MO TreHoTuny ¢ nomomsio ananmuia JHK. MckyccTBeHHBI MyTareHe3 Kak MeETO.
CEJIEKIIMOHHOHN paboThl. PaguainoHHBIA U XUMHUYECKHI MyTareHe3 Kak HCTOYHUK MYTalMidy KyJIbTypHBIX
¢dopm opranu3moB. Mcnosip30BaHrEe TEHOMHOTO PEIaKTUPOBAHUSH METONOB pekoMOuHaHTHRIX JIHK st
MOJlydEHUs] HWCXOAHOTO MaTepuana ansd ceiekiud. [lomydeHume mnonummuionnoB. BHyTpuBmaosas
ruOpuau3anys. bIM3KopoACTBEHHOE CKpelluBaHue, WM MHOpUAMHT. HepoacTBeHHOE CKpelBaHue, il
ayrOpunuHr. [ereposuc m ero mnpuuuHbl. lcnosnp3oBaHuwe rerepo3uca B cenekiuu. OtnanéHHas
ruOpuguzanus. IIpeononenne Oecruionnsi MEXBUIOBBIX THOPUAOB. JJOCTMXKEHUs CENEKLMH PAaCTEHHH U
JKUBOTHBIX. «3en€Has peBomonys». CoXpaHEHHE M W3yYEHUE TEHETUYECKHX PECYPCOB KYJIbTYPHBIX
pacTeHHi W WX OWKUX POAWYEH I CO3MaHHS HOBBIX COPTOB M THOPHAOB CEIBCKOXO3SIMCTBEHHBIX
KynbTyp. M3y4yenne, coxpaHeHHe W yIpaBlieHHE T€HETHYECKHMMH PECypCaMH CETbCKOXO3SHCTBEHHBIX H
MIPOMBICIIOBBIX JKMBOTHBIX B IIENIAX YIYYIIEHUS CYIIECTBYIOIIMX M CO3JIaHUS HOBBIX MOPOA, JUHUMN U
KpPOCCOB, B TOM YHCJIE C MPUMEHEHHEM COBPEMEHHBIX METOI0B HAYUHBIX MCCIEAOBAHIM, IEPETOBBIX UICH
U TEepCNeKTUBHbIX TexHonoruil. [Jemoncrtpauuu Iloprpersi: H. M. Basunos, . B. Muuypun, I'. [l
Kapneuenko, II. II. «lomummongus», «OObekThl OuOTEeXHONMOTHM», «KJEeTouHbBIE KYJIBTypHl H
KJIOHUpOBaHue», « KOHCTpyHpoBaHHE U MEPEHOC T€HOB, XpoMocom». O0OpyAOBaHHE: MYISKH TUIOIOB U
KOPHEIUIOJIOB JIUKUX (GOpPM M KYyJIbTYPHBIX COPTOB pacTeHui; repOapuii «CelbCKOX03SHCTBEHHbIC
pacteHus». JlabopaTtopHble M NpakTHYecKue paboThl: DKCKypcHust « OCHOBHBIE METOIBI M JTOCTHXKEHHS
CeJIEKIMM  PAacTeHMH W  KHUBOTHBIX (HAa  CEJIEKUMOHHYIO  CTaHIMIO, IUIEMEHHYIO  (epmy,
COpPTOUCITBITATENbHBI yYacTOK, B TEINIMYHOE XO3SHCTBO, J1AOOPATOPHIO arpOyHHBEPCHUTETA WM
Hay4yHoro 1meHTpa)». Jlykesnenko, b. JI. Acrtaypos, H. bopmoyr, JI. K. benseB. Tabmuipsl u cXeMsl:
«eHTpBl IPOUCXOXKICHUS U MHOT000pa3usi KyJIbTypHBIX PACTCHUI», «3aKOH TOMOJIOTHYECKUX PAIOB B
HACJIEACTBCHHOW M3MEHYHMBOCTH», «MeETombl cenekiuny, «OTmnanénnas rudopuausanus», «MyTareHesy.
JlaboparopHble U mpakTudeckue padotel 1. a0 opaTopHAaspabdorTa «M3yuyeHue copToB
KYJIBTYPHBIX PaCTEeHHUH U MOPOJ AOMAITHUX KUBOTHBIX». 2. a6 opaTopHasap ab o T a «3yueHue
METO/OB ceJleKIMu pacTeHuit». 3. [IpakTtuueckasipa0b ot a «IpuBuBka pacteHuit». 4. I KC Ky p
¢ 1 1 «OCHOBHBIE METO/IbI U JOCTHKEHHUS CEJIEKIIMH PACTCHUIN U KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHIO,
IUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIH Y4YacTOK, B TEIUIMYHOE XO35iCTBO, B JabopaTopuio
arpoyHHBEPCUTETA WIN HAY4YHOTO LeHTpa)». buorexnonorus u cuaterndeckas ouonorus (4 1) OOBEKTHI,
UCTIOJIb3yeMble B OMOTEXHOJOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYphl, MHKPOOPIaHU3MBI; HX



XapaKTepUCTUKA. TpaauIioHHas OHOTEXHOJIOTHSA: XJIEOOTEUYeHHne, TIIONyYeHHEe KHCIOMOJIOYHBIX
NPOAYKTOB, BUHOAEHHE. MukpoOnonorndeckuii cuate3. OOBEKTH MUKPOOMOIOTHUECKUX TEXHOJIOTHH.
IIponsBoacTBO Oenmka, aMHUHOKHUCIOT W BUTaMHHOB. Co3maHWe TEXHOJOTHH W WHCTPYMEHTOB
IeJICHANTPABIIEHHOTO W3MEHEHHs] U KOHCTPYHPOBAHHS T€HOMOB C IIENBIO IMONyYeHHUS OPTaHU3MOB H HX
KOMIIOHEHTOB, COJIEpXKalllMX He BCTpeyalomuecss B NpUpoAeOHOCHHTeTHYeCKHe MyTu. Kierounas
WH)XeHepus. MeToAbl KyJIbTYphl KJIETOK W TKaHeW pacTeHUi M >KMBOTHBIX. KproGanku. Comarndeckas
rudpuan3anus ¥ COMaTHYECKHHd dSMOpuoreHe3. Vcmonp30oBaHWE TAlUIOWAOB B CENIEKIIMH PACTEHUH.
[Tomydenne MOHOKIIOHATBHBIX aHTUTEN. Vcromp30BaHe MOHOKIIOHANBHBIX M MONUKIOHATBHBIX aHTHUTEI
B MemunuHe. VICKycCTBEHHOE OIIOJOTBOpEHHE. PEeKOHCTpyKIMsA SHLIEKIETOK U KIOHUPOBaHHE
JKUBOTHBIX. MeToj| TpaHCIIaHTAMK SiAep KIETOK. TeXHONOTHH O3IO0POBJICHHS, KYJIbTUBHPOBAHUS U
MUKPOKJIIOHAJIFHOTO ~ Pa3MHOXEHHSI  CEIbCKOXO3SMCTBEHHBIX KYyNbTYyp. XPOMOCOMHAs U TeHHas
uHxeHepus. McKyccTBeHHBIH cHHTE3 TeHa W KoHcTpympoBaHue pekomOuHanTHbIX JIHK. Cosnmanme
TPaHCTEHHBIX OpraHu3MoB. JlOCTM)KEHUS M TEpPCHEeKTHBBl XPOMOCOMHOM M TEHHOH WHXXEHEpHUH.
OKOJIOTHYECKHe W JTUYECKHe TpoOJeMbl TeHHOH WH)KeHEepHH. MEeTuIMHCKHEe OWOTEeXHOJIOTHH.
INoctreHoMHuas 1udposas meauiuHa. [1LP-quarnoctuka. MeTaOoMOMHBIN aHaIKM3, TEHOLCHTPUYCCKUI
aHaJIM3 NMPOTEeOMa YeJIOBEKa JUIsl OLEHKH COCTOSHUS €ro 370poBbs. VCroib30BaHHE CTBONOBBIX KIIETOK.
Taprernas Tepanus paka. 3DOnowmmkeHepus: I pa3paboTKu (HyHIaMEHTATBFHBIX OCHOB MEIHIIMHCKUX
TEXHOJIOTHHA, CO3JaHUs KOMIUIEKCHBIX TKaHEeW COYETaHWEeM TEXHOJOTHH TPEXMEPHOTO OMOIPHHTHUHTA U
ckagonauHra U pelIeHus 3aad NepCoHATU3UPOBaHHON MeauIMHbl. Co3/laHie BEKTOPHBIX BAaKIIUH C
Henpl0  oOecriedyeHnss KOMOMHHMPOBAHHOW 3amuThl  OT Bo3Oymuteneii OPBU, ycranosmenue
MOJIEKYIIAPHBIX MexaHm3MoB (yHKmoHupoBanusi PHK-comepxamux BHPYCOB, BBI3BIBAIOMIMX 0C000
OMacHbIe 3a00JICBaHMsI YeIOBEKa W KUBOTHBIX. JlemoHcTparuu TaOmuipbl u cxemsl: «lcnosibp3oBaHue
MUKPOOPTaHU3MOB B ITPOMBILUIEHHOM MPOU3BOACTBE, «KileTouHas nHxeHepus», «['eHHast HHXeHepus».
JlaboparopHusie u mpakTudeckue padoTel 1. JabopaTtopHaspaborTa «3ydeHne o0bEeKTOB
ouorexnosorum». 2. [IpakxtuueckasapaboTa «lloaydyeHre MOJIOYHOKUCIIBIX TIPOAYKTOBY. 3. DK ¢
K yp ¢ u s «buorexHoiorus — BakHeWIIas MpOU3BOAMTEIbHAS CHJIa COBPEMEHHOCTH (Ha
ounorexnonorndeckoe nmponsBoacteo)». COJAEPXXAHUE YUEBHOI'O I[TPEJIMETA «bHUOJIOT'UA» 11
KJIACC bazoBelii ypoBeHb YTiayOneHHbIH ypoBenb 11 kiacc. 1 4 B Hepenro, Bcero 34 4, U3 HUX 2 4 —
pesepeHoe Bpems 11 kmacc. 102 4, u3 Hux 8 4 — pe3epBHOe Bpems Tema 1. DBOJIIOIIMOHHAS OHUOJIOTHS
OonroronHast Ouonorus [Ipenmockulki BO3HUKHOBEHHS JBOJIOIMOHHOW TEOPHH. OBOIOIMOHHAS
Teopus U e€ MecTo B OMOIIOTHHU. BiHsHYE SBOIOIMOHHON TEOPUH Ha pa3BUTHE OWOJIOTHUU U IPYTUX HAYK.
CBunerenbcTBa 3BoMONMU. [lameoHToNOrMYeckue: TOCIEOBATEIBHOCTh IOSIBICHHS BHIOB B
MaJICOHTOJIOTMYECKO JIeTonucH, nepexoansie Gpopmel. broreorpadudeckue: cxoAcTBO U paznuune (hayH
1 (hIop MaTEepUKOB U OCTPOBOB. DMOPHOIOTHUECKUE: CXOACTBA M Pa3lIn4usg SMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CPaBHUTENEHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTUYHEIE, PYJINMEHTapHbBIE OpPTaHEI,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKHE: CXOJCTBO MEXaHM3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX
MeTabONMYeCKUX IyTe y BCeX OpraHu3MoB. OJBomonuoHHas Teopus Y. [lapsuna. [Ipenmochuiku
BO3HUKHOBEHHs JapBUHM3MA. J[BKymue CHIIBI 3BOMIONUH BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXEHHE TIpU OTPAHMYEHHOCTH PECYpCOB, HEOMpeaenEéHHas HW3MEHYHBOCTh, Oopnba 3a
CyIIeCTBOBaHUE, ecTecTBeHHBbIH 0TOOp). Cunrermueckas Teopust dBomtonuu (CTD) m e€ OCHOBHBIC
nojoxeHusi. Mukposposonus. [lomynsnus kak eArHUIa BUAA U 3BOJIOLMH. J[BroKymue cuibl ((hakTopbl)
SBOJIIOIIMM  BHJIOB B THpupoie. MyTanmMoOHHBIA TpolecC W KOMOWHAaTHBHAas W3MEHYHBOCTH.
Homynsmuionaple  BomHBI H jpeid reHoB. WM3omsuus w  murpanms. EcrtecTBenHblid oTOOpD —
HanpasisitonMid Gaxkrop 3Bomonun. PopMbl ecTecTBEHHOT0 0TOopa. [IpHrcrnoco01eHHOCT OpraHu3MOB
KakK pe3ysbTar sBoiounu. [IpuMepsl npucnocoOiieHnid y opraHu3MoB. ApoMop(o3bl U HAN0AAANITAIHNY.
Bun u BugooOpasopanue. Kpurepun Buma. OcHOBHble (BOpMBI BHI000pa3zoBaHus: reorpaduyeckoe,
sKoJoruyeckoe. Makpossomouusi. @opmbl 3BoNMIONMHU: (HIIETHYECKAs], JUBEPreHTHAsl, KOHBEPreHTHas,
napaensHas. HeobpatumocTs 3BoonUH. 3apoXkKICHUE U Pa3BUTHE SBOJIOLMOHHBIX IPEICTaBICHUN B
6mornorun DBomonronHas Teopus Y. Jlapsuna. Ilpeanockuikn BO3HHKHOBEHHS NapBUHH3MA. JKU3HB H
Hay4dHas nearensbHocTh Y. JlapBuua. JIBmxkymme cuiasl 3Boionuyd BumoB mo Y. JlapeuHy (BBICOKas
MHTEHCHBHOCTb Pa3MHOXCHHUSI OPraHU3MOB, HACJIEICTBEHHAss H3MEHYMBOCTb, O0pH0a 3a CylIecTBOBAaHUE,
€CTECTBEHHBI M HCKYCCTBEHHBIH 0TOOp). OdopmicHue cunTeTHuYecKoi Teopuu sBoionuu (CTDI).
HefitpansHas Teopus sBomonny. CoBpeMEHHAsl HBOJIONMOHHASA OWoOyIorHs. 3HaueHHE HBOJIOLMOHHOMN
Teopud B (OPMUPOBAHMU €CTECTBEHHO-HAy4YHOW KapTuHbl Mupa. Jlemonctpammu IlopTpetsr:
Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, U. Japsun, C. C. YUerBepukos, .
. Imaneraysen, Jx. Xonneitn, /. K. bemseB. Tabmumpt 1 cxemsl: «CrucreMa xuBoit npupoas! (o K.
Jlunnero)», «JlectHuna xuBbIX cymiecTs (1o Jlamapky)», «MexanuzM GopMHPOBAHUS TPUCTIOCOOICHUH y
pactenuii u xuBOTHBIX (110 Jlamapky)», «KapTta-cxema mapmpyta myremectsus Y. lapsuna», «Haxoaxu
Y. Hapsunay, «Dopmbl 60ps05I 3a cymiecTBoBaHuE», «[lopoasr Tomybei», «MHOT000pa3ue KyJIbTypHBIX



dopMm kamycTb», «Ilopojpl OMAalIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUs HOBBIX BuaoB (o Y.
HapBuny)», «CxeMa COOTHOILICHHUS ABIKYLIUX CHJI DBONIOUUNY, «OCHOBHBIE TIOJ0KEHHUSI CHHTETUYECKOH
TEOpUHU HBOIIONUNY. MukposBomonusd u e€ pesynbraThl llomyssimust Kak dSJeMeHTapHas eIuHUIa
sBomoni. CoBpeMeHHBIE METOIBI OICHKH TE€HETHYECKOTO Pa3HOOOpa3wst M CTPYKTYPHI IOMYJISIHIA.
N3menenue reHodoHIa TOMYIIALMU KaK 3JI€MEHTapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH T€HETUYECKOrO
paBHoBecus [[x. Xapmau, B. BaitnOepra. DOnemeHrapHble (aKTOphI (IBMKYIIME CHIIBI) SBOJIOIUU.
Myrannonsslii npornecc. KomObnHaTnBHAsS M3MEeHIHBOCTH. J[peiid reHoB — cirydaliHbie HEeHANIPaBICHHBIE
M3MEHEHHUs] 4YacTOT ajuened B momyisimusax. DQdekt ocHoBarens. DddeKkT OyTBUIOYHOTO TOPIIBIIIKA.
CHmKeHHe TeHeTHIECKOr0 pa3sHoo0pasus: NpuuuHbl U cineactsus. [Ipossrenue s¢dexra npetida reHOB B
0ONMPIIMX W  MaNbIX NOMyMAUsaX. Mwurpanuu.  M3onsamus  momyssimmii: — reorpadudeckast
(mpoctpaHcTBeHHAs1), OmMoNOTHUecKas (pempomyKTHBHas). EcTecTBEeHHBI OTOOp — HANPaBIAIOMINI
¢daxTop sBomonu. OOPMBI €CTECTBEHHOTO OTOOpa: MBMXKYIIUH, CTaOWIN3UPYIOLIUHA, pa3phIBAIOMINN
[TponcxoxneHne oT HecleNUANU3UPOBaHHbIX TpeaKoB. [Iporpeccupyromas crenuainzanus. AganTuBHas
pamuarus. Jlemoncrpamum: [loptpertsr: K. Jluanei, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckwuii, K. M.
bap, B. I'ekkens, ®. Mroiep, A. H. CesepiioB. Tabnuiibl U cxembl: «Pa3BuTHE OpraHMYECKOTO MUpPa Ha
3emie», «3apoAplllM  TIO3BOHOYHBIX  JKHUBOTHBIX», «ApxeonTepukc», «®Dopmbl OopsObl 32
cylecTBoBaHUE», «EcTecTBeHHBII 0TOOPY», «MHOrO00Opa3ue COpToB pacTeHuin», «MHOroodpasue mopos
JKUBOTHBIX», «[lomymsmuny», «MyTalmoHHasE W3MEHYHBOCTHY»; «ApoMopdosb, «nnoananrarmmy,
«O6mas gerenepauus», «JBwkymue cuibl 3Bomonun», «Kapra-cxema mapmpyra mytemiecTBust Y.
Hapeuna», «bopsba 3a cymecTtBoBaHue», «llpucmocoOmeHHOCT, OpraHuzMoB», «l'eorpadudeckoe
BHUJ000pa3zoBaHue», «IKOJOTHYECKOE BHU000pa3zoBanme». OOOpyIOBaHWE: KOJIIEKIUS HACEKOMBIX C
pa3JIn4YHbIMHU THIIAMHU  OKPACKH; Ha6op IJIOAOB H CEMSH, KOJIUJICKIHA ((HpI/IMCpr 3allIUTHBIX
NPUCTIOCOONICHUH Y YKUBOTHBIX»; MoJzenb «OCHOBHBIC HAaIIPaBICHUS ASBOJIONMWY; OOBEMHAS MOJENb
«CTpoeHre TOJIOBHOTO MO3Ta TO3BOHOYHBIX». buoreorpadudeckas kapTa Mupa; KoJUteKIus «DopMmer
COXPAaHHOCTH HCKOINAEMBIX >XHBOTHBIX W PAacTeHUI»; Monenpanmukanus «llepekpéct xpomocomy»;
BJIaXKHbIE TpenapaThl «Pa3Butie Hacekomoro», «Pa3BuTue JIATYIMIKM»; MUKpomnpenapar «pozoduiay
(HopMma, Mytanuu (OpMBI KpPBUIBEB W OKpacku Tena). JlaGopaTopHble W TPaKTHYECKHE pPabOTHI:
Jlaboparopuast pabota Ne 1. «CpaBHeHme BHAOB 1m0 Mopdonormueckomy Kputeputo». JlabopaTopHas
pabora Ne 2. «OmucaHue TPUCIIOCOONEHHOCTH OpraHu3Ma U €€ OTHOCHTEIILHOTO XapakTepay.
(mm3pynrtuBHEIi). [lonoBoit oTO0p. Bo3HWKHOBEHNE W 3BOJIONUSA COIMAILHOTO MOBEICHUS KMBOTHBIX.
[Ipucroco6eHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOMONNY. BO3HUKHOBEHNE MPUCTIOCOOTICHHN Y
opranu3mMoB. Apomopdo3bl U uAMOananTanudd. [lpuMepsl NPUCIOCOONCHUH Yy  OpPraHU3MOB:
Mopdosorudeckue,  (GU3NONOTHYECKHE,  OWOXMUMHUYecKue,  TnoBeaeHueckne.  OTHOCHUTENBHOCTD
MIPHUCIIOCOOJIEHHOCTH OpraHu3MoB. Buj, ero xpurepuu u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTaT
MUKpodBomonmd. M3omsmus —  mroueBoit  paktop  BumooOpazoBanusa. I[lytm w cocoOsr
BUJ000pa3oBaHus:  ajionarpudeckoe  (reorpaduyeckoe),  CUMIIATPUYECKOe  (IKOJIOTHYECKOE),
«MTHOBEHHOE» (TONUILTONIU3aIus, TUOpuau3anus). JlJIMTENbHOCTh SBOJIIONMOHHBIX IPOIECCOB.
Mexaam3mbl  (hOpMUPOBaHUS OHMOJIOTHUYECKOTO pa3HOooOpaszus. Poib 3BONONMOHHONW OHOJOTHH B
pa3paboTKe HAy4YHBIX METOJIOB COXpaHEeHHsi OuopazHooOpa3us. MUKPOIBONIONUS ¥ KO3BOJIOIHUS
Napa3uToB U UX X03s5ieB. MeXaHNU3MbI (POPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI
¢ Heil. lemonctpanuu [loptpersr: C. C. YerBepukos, D. Maiip. Tabauusl u cxemsl: «MyTanroHHas
U3MEHUYUBOCTHY, «[lonmymnsironHas cTpyKkTypa Bunay, «Cxema mposiBieHus 3akona Xapan—Baiinbepray,
«/IBWKyIMEe CHIIBI JBONIOIUHY», «JKOJOTHYECKas H30JISAIHU TOMYJSIUHA  ceBaHCKOH  (openmy,
«["eorpaduueckas M30JsIUMs JTUCTBEHHHUIBI CHOMPCKOM M JIMCTBEHHMIBI Jaypckoiy, «llomyssiunonHbie
BOJIHBI YMCJICHHOCTH XUIIHUKOB M JKepTB», «CXxema AeHCTBHA eCTECTBEHHOTO 0TO0pay, «DopmMbl 0OpPHOBI
3a cymectBoBaHue», «MHIycTpuanbHeili MenaHu3my», «KuBbie uckonaemble», «[IoKpoBUTEThCTBEHHAS
OKpacka >KHMBOTHBIX», «lIpemynpexnaromasi okpacka >KMBOTHBIX», «DH3MONOTHUECKHE agamnTalumy,
«IIpucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTENBHOCTHY, «Kpurepun Bupa», «BuUIbl-IBOWHHUKIY,
«CTpykTypa BHaa B ipupoje», «Croco0sl BU1000pazoBaHusy, «I'eorpaduieckoe BuI000pa3oBanue TPEX
BWJIOB JIAHJIBIIICHY», «DKOJOTMYECKOe BHUI000pa30BaHME BHJOB CUHHID, «[IONMUIIOWABI pacTeHHiD»,
«KamyctHo-peneunsiii rubpua». O6opyaoBaHue: repOapuil pacTeHHH; KOJUIEKIUH HACEKOMBIX; dydesa
NTHI] U 3BEpei C MpuUMepaMH pa3IMdHBIX MPHUCIIOCOOJICHWH; dYydena NTHIl U 3Bepel pa3HbIX BUOB;
repbapuy pacTeHUil OJM3KUX BHIOB, OOpPA30BaBIIMXCS Pa3IMYHBIMH criocobamu. JlabopaTopHble H
npaktuaeckue pabotel 1. JlabopaTopHaspaboTa «BoeriBieHre H3MEHINBOCTH Y 0co0€il 0HOTO
Buga». 2. JlaGbopaTtopuasapabora «IpucnocobiaeHnss opraHu3MOB U UX OTHOCHUTEIbHAsS
1enecoodpasHocThy. 3. JlabopaTtopHaspaborTa «CpaBHEHHE BUIOB 110 MOP(OIOrHIECKOMY
KpUTepHuio». MakposBomons M €€  pe3ynbTaThl  MeToApl  M3yYeHHs  MakKpO3BOJIIOLUH.
[laneonronornyeckre MeTOAbl M3y4eHHUs dBoMtoLH. [lepexoqubie GopMbl U (QUIOTEHETUYECKUE PSIIBI
opranu3moB. buoreorpadudeckne Meto sl n3ydeHus 3poonnu. CpaBHeHnue Gruopsl ¥ GayHbl MAaTEPUKOB



1 ocTpoBOB. buoreorpapuyeckue odnmacty 3emiid. BHABIDHASMUKNA M PEIUKTBL. DMOPHOIOIHMUYSCKUE H
CPaBHUTEIHHO-MOP(OJIOrHYECKHE METObl M3YUEHHs IBONIONMHU. |'eHeTHYecKkne MeXaHU3Mbl SBOIIOLIH
OHTOTCHE3a U IIOSABJICHUS SBOJIOLUOHHBIX HOBLIECTB. [ OMOJIOTMYHBIE M AHAJOTMYHBIC OpPraHbl.
PynumenrapHbie opransl U aTaBu3Mbl. MOJIEKyIIpHO-TEHETHUECKUE, OMOXMMUYECKUE U MaTEMAaTUIECKUE
METOABl M3y4yeHHs IBoJoUMU. ['omonormusble TeHbl. CoOBpeMEHHBIE METOJBl  IOCTPOSHUS
(bUIIOTeHETHUECKUX AEPEBbEB. XPOMOCOMHBIE MYTallMM M 3BOJIONHS TeHOMOB. OOIIe 3aKOHOMEPHOCTH
(npaBuna) sBomonny. [IpuHtnn cmens! GyHkimii. HeoOpaTHMOCTh ABOMIONNN. AaTHBHAS paHaIivsL.
HepaBaomepHocThs TemmnoB »Booruu. Jemonctparuu [loprpersr: K. M. bap, A. O. Kosanesckuii, ®.
Miomnep, D. I'ekkenb. Tabmunpl u cxembl: «DHUIOTCHETHUECKUH P JIOMAIN», «APXEONTEPHKCY,
«3Bepo3yoObie SITIIEPBIY, «Creroredansy, «PuanOGUTEIY, «CeMeHHBIE MTaITOPOTHUKI,
«buoreorpadudaeckue 30HBI 3emum», «Jlpeiid KoHTHHEHTOB», «PenukTel», «HadambHBle cTamun
SMOPHOHATBHOTO Pa3BUTHA IMO3BOHOYHBIX XHBOTHBIX», «['OMOJOTWYHBIE W aHAJOTMYHBIE OpPTaHbD»,
«PynumeHThI», « ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YeNIOBEKA M IIMMIIaH3e», «| TaBHbIe HAaIIpaBIeHUS
sBOMIOLIMKY, «O0IKe 3aKOHOMEPHOCTH 3Bomonumy». O00pyaoBaHWE: KOJUIEKIMH, TepOaphu, MYJSKH
HCKOTIAEMBIX OCTATKOB OPTaHU3MOB; MYJISKH TOMOJIOTHYHBIX, aHAIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB H
aTaBU3MOB; KOJUIEKIIMM HAaceKOMbIX. Tema 2. Bo3HUKHOBeHME U pa3BUTHE JKU3HU Ha 3emile
Bo3HukHOBeHUE U pa3BUTHE XKU3HU HA 3emiie [IpoucxoxkieHne U pa3BUTHE XKU3HU Ha 3emie JloHay4Hble
NPEICTABICHHUS O 3apOXKACHUM >KU3HU. HayuHble rUmoTe3bl BOSHUKHOBEHUS XKHU3HU Ha 3emJie: abuorenes
W maHcepMmusa. XHUMHYecKas OBOJIOLUS. AOHMOTEHHBI CHHTE3 OpPraHMYECKHUX BEIECTB U3
HEOPraHM4YeCKHX. DKCHEPUMEHTAIbHOE IOATBEPXKICHUE XUMHUYECKOH 3BoMionMH. HadanmbHble 3Taribl
Oomornormueckoit spomrorm. [umoreza PHK-mmpa. ®opmupoBanne MeOpaHHBIX CTPYKTYp |
BO3HHKHOBEHHE TPOTOKJIETKH. [lepBbie kneTku u ux 3Bomonusi. DopMupoBaHre OCHOBHBIX TPYII KUBBIX
opranu3MoB. Pa3zBurtue >kxu3Hu Ha 3eMJie 1Mo pam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oiickas
opbl. llameo3oiickast 3pa W e€ MepUOIBL: KEeMOPHHCKUIH, OPMOBUKCKHIA, CHUIYPHICKHHA, TEBOHCKHM,
KaMEHHOYTOJIbHBIM, IEepMcKuil. Me3o30kckas 3pa U €€ NEpUOoJbl: TPUACOBBIM, IOPCKUM, MEIOBOM.
Kaiino3oiickast 3pa U €€ Hepuobl: MaJeOreHOBbIM, HEOre€HOBBIM, aHTPONOI€HOBBIM. XapaKTepUCTHKA
KJIMMaTa U Te0JIOTHYECKUX npoueccoB. OCHOBHBIE 3Talbl SBOJIIOIMU PACTUTEIBHOTO U KMBOTHOTO MHpA.
Apomopdo3bl y pacTeHUH U KUBOTHBIX. [losiBIIeHNEe, paclBeT U BBIMUPAHUE TPYII KHUBBIX OPraHU3MOB.
Cucrema OpraHM4ecKoro Mupa Kak OTpakeHHe 3BoMonrd. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI
OpPraHu3MOB. OBOJIIOLMS 4YeJOBEKa. AHTPOINOJOrHi Kak Hayka. Pa3BuTHe mpeacTaBiIeHUH O
NPOMCXOXKJICHUN YeJIoBeKa. MeToIbl M3ydeHHs aHTponoreHeza. CXOACTBa M pa3iMyMs 4YEIOBEKa U
KUBOTHBIX. CHCTeMaTH4YecKoe TMOJIOKEHHE denoBeka. [IBrokymipe cuiibl ((akTopbl) aHTPOIOTreHe3a.
HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH 0TOOP. OOIIEeCTBEHHBIN 00pa3 >KU3HH, M3TOTOBJICHUE
OpyIOMi TpyHa, MbIIUIeHHE, peuyb. OCHOBHBIE CTaJuM W BETBH 3BOJIIOLUM YEJIOBEKA: aBCTPAIONHUTEKH,
UYenosek yMmensblid, YenoBek npsamoxonsamuil, YenoBek HeannepTaibckuil, Yenosek pasymubiil. Haxoaku
HCKOTIAEMBIX OCTATKOB, BPEMsI CYIIECTBOBAHHS, 00JAaCTh paclpOCTpaHEeHHs, 0O0BEM TOJIOBHOTO MO3ra,
o0pa3 >ku3Hu, opyaus. Yenoeueckue packl. OCHOBHBIE OONBIIME pachl: €BpPONEOoHIHas (eBpasuiickas),
HETpo-aBCTpalonIHas (PKBAaTOpHUalbHAs), MOHTOJIOMIHAs (a3uMaTcko-aMepukaHckas). UYeptel Haydnble
TUTIOTE3bI TPOMCXOXKACHNS KU3HU Ha 3emie. AGHoreHe3 u mancrepmus. /J[oHaydHbIe MpenCTaBICHUS O
3apOXKICHUHM JKWM3HM (KpeanmnoHW3M). [mmoTe3a TOCTOSIHHOTO CaMO3apOXKIACHHS JKM3HH U e€
onposepkenue omnbitTamu ®. Penu, JI. Cnamnannanu, JI. Ilactepa. IlpoucxokneHue KU3HU U
actpobnonorua. OCHOBHBIE 3Tambl HEOPraHWYecKod osBomonud. llmaHerapHas (Teomormueckas)
SBOJIIONHA. XUMUYECKasi IBOJIONUSA. AOHOTEHHBI CHHTE3 OpPTraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKHX.
OmnpiT C. Musnepa u I'. FOpu. O6pasoBanue nonumepos u3 MoHoMmepoB. KoauepBarHast runoresa A. U.
Onapuna, runore3a mnepBuyHoro OyiboHa J[Ix. XonpgeliHa, reHeruyeckas rumore3a I. Mémnepa.
Pu6osumsr (T. Yek) u runoresa «vupa PHK» Y. I'mnbepra. ®opmupoBanne MemMOpaH ¥ BOSHUKHOBEHHUE
nporokyieTku. Mcrtopuss 3emnnm u Meronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTaTKH.
I'eoxpoHosnorus u e€ meronasl. OTHOCHTENbHAS W a0COMIOTHAsE T€OXPOHOJIOrus. I'eoxpoHomoruueckas
IIKana: DOHBI, APbI, MEPHOAbI, 3MOxH. HawanmpHble 3Tambel opraHuyeckon sBomionuu. [losBienue wu
SBOJIIONIASA TIEPBBIX KIETOK. OBOMIONWSA MeTabonm3Ma. BO3HHUKHOBEHHE TIEPBBIX OKOCHCTEM.
CoBpeMeHHbIE MHKpPOOHBIE OHOMIEHKM KakK aHajor MepBBIX Ha 3emiie cooduiecTB. CTpOMAaTONUTHL.
IIpokapuoThl 1 dyKapuoThl. [IponcxoxacHue 3ykapruoT (CHMOMOTEeHE3). IBONIOITMOHHOE ITPOUCXOXKICHNE
BUpycoB. IIpoucxo’kaeHue MHOIOKJIETOYHBIX OpPraHW3MOB. DBO3HMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpraHu3MoB. OCHOBHBIE 3TaITbl SBOJIOIMHU BRICIINX pacTeHUH. OCHOBHBIE apoMOp( O3kl
pactenuii. Beixon pacrenuii Ha cymry. IlosiBieHHe CIOpOBBIX pacTeHHH W 3aBOCBAHHME WMH CYIIH.
Cemennble pacreHus. [IporcxoxieHne LBETKOBbIX pacTeHUNH. OCHOBHbIE 3Tallbl 3BOJIIOLUYU >KHUBOTHOTO
mupa. OcHOBHBIE apoMopdo3bl XHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHHE
COBpEMEHHBIX THUMNOB. llepBbie XopaoBbIE >XMBOTHBIE. JKHM3HB B BOJE. OBOJIOLHA ITO3BOHOYHBIX.
IIpoucxoxnenne ambuOuii u pentwinid. IIPOHUCXOKICHHE MJICKONUTAIOIMIMX M NTHI. [IpUHIUI



KIroueBoro apomopgo3a. OcBoeHmne 0eCrIO3BOHOYHBIMH M TIO3BOHOYHBIMH XHUBOTHBIMH CyIId. Pa3zButue
JKU3HU Ha 3emiie TI0 3paM U MepHojaM: apxeil, MpoTepo30H, Maneo30il, Me3030i, KaitHO30#. Oomas
XapakTEepUCTHKa KIMMaTra M TIEOoJIOTMYEeCKUX mporeccoB. llosiBneHre W pacUBET XapaKTEPHBIX
OpraHm3MOB. YTIeoOpa3oBaHHE: €ro YCIOBHMS U BIMSHAE Ha Ta30BBIi COCTaB arMocdephl.
NPUCTIOCOOIEHHOCTH MPEACTaBUTENCH YEIOBEUECKMX pac K YCIOBUSAM CyIIeCTBOBaHUSA. EQMHCTBO
gyenoBeueckux pac. Kputuka pacusma. [emonctpanun: Iloprpersr:: @. Penu, JI. Ilactep, A. U. Onapun,
C. Muwmep, I'. FOpu, Y. Hapsun. Tabmuier u cxemsl: «Bo3nukHOBeHHEe COIHEUYHOW CHCTEMEI,
«Pa3ButHe opraHuueckoro mMupay, «PacrurenpHas kietka», «KuBoTHas kieTka», «lIpokapuoruueckas
KJIeTKay, «CoBpeMEHHasl cHcTeMa OpraHuYecKoro Mupa», «CpaBHEHHE aHATOMHYECKUX YEpPT CTPOECHMS
YelloBeKa M YeIOBEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MECTa MaJICOHTOIOTUIECKNX HAXOJOK IPEIKOB
COBPEMEHHOTO uenoBeKay, «/lpeBHeitmme moan», «IpeBHue moaun», «llepBble COBpEeMEHHBIE IO,
«Yenoseudeckue pacel». Ob6opynoBanue: Mysiku «IIponcxoxkaenue yenoBeka» (OI0CTHl aBCTPANONNUTEKA,
NUTEKAHTPOINa, HeaHAepTalnblla, KPOMAaHbOHLA); CJCNKH WIM HW300paKeHHs KaMEHHBIX OpyIuid
MEPBOOBITHOTO YeNOBeKa (KaMHH-YONNEpHl, pyOmma, ckpebiia); TEeOXpOHOJIOTHYecKass Tabmuima;
KoJuteKIuss «®DOpMBI COXPAaHHOCTH HWCKOINAEMbIX JKMBOTHBIX M pacTeHui». JlabopaTopHble W
npaktuieckue padotel: Ilpakthueckas pabora Ne 1. «M3yueHHe HCKONAeMbIX OCTATKOB pacTCHHN M
JKUBOTHBIX B KOJUICKIHAX». DKCKYypCHs «DBOJIONHUSA OPraHMYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIA WM KpaeBeq4ecKuid mysei). MaccoBble BEIMHPAHHS — DKOJOTHYECKHE KPHU3HUCHI MPOILIOTO.
[Tpyu4HHBI ¥ CTAEICTBHUS MAaCCOBBIX BEIMUpaHUi. COBpEMEHHBIN IKOJIOTHYECKUN KPU3HC, €T0 0COOSHHOCTH.
[Ipobmema coxpaneHust OmopasHooOpasus Ha 3emuie. CoBpeMeHHas CHCTEMa OpPTaHHYECKOTO MHpA.
[MpuanmMner  kmaccudukammu  opraHu3MoB. (OCHOBHBIE CHCTEMAaTHUECKHE TPYIIBI  OPTaHW3MOB.
Hemonctpanuu [loptpersr: @. Peau, JI. Cnamnannanwy, JI. [Tacrep, U. U. Meunukos, A. U. Omapun, k.
Xonpeitn, I'. Ménnep, C. Muep, I'. FOpu. Tabnumb! u cxemsl: «Cxema omnbita @, Penn», «Cxema omnbita
JI. Tlactepa mo M3Yy4YEHUIO camMO3apOokACHUs XKU3HW», «Cxema ombita C. Mumiepa, I'. FOpu», «Otansl
HEOPraHWYECKOW 3BOJIOLMMNY, «l'€oXpoHOoJoruueckas Iukanay, «HayanpHble 3Tambl OpPraHUYECKOU
sBoNoKM», «Cxema 00pa3oBaHUsl JyKapHOT MyTEéM cumOuoreHe3a», «CHcTema >KMBOH NPUPOMBI»,
«Ctpoenne BHpyca», «ApoMopdosbl pacteHuil», «PuHHOPUTB), «OMTHOKIETOYHBIE BOIOPOCIN,
«MHOrokneToyHsle Bopopocian», «Mxm», «Ilanopotaukuy», «l'omocemeHHble pacTeHus», «Opraisl
[BETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHpPa», «ApoMOp(O3bl  KUBOTHBIXY,
«Ipocrefimme»,  «KumeuHomomoctHeiey,  «llmockue  uwepBm»,  «UneHucroHorue»,  «PvIOB,
«3eMHOBOAHBIEY, «IIpecMbikaromuecs», «IItuneny, «Mnekonuratomuey, «Pa3BUTHE KU3HU B apXEUCKOU
ape», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTHe KU3HU B NaNeo30ickor apen, «Pa3Butue
KM3HH B ME3030MCKON 3pe», «Pa3BuTHE JXM3HHM B KaWHO30MCKOW »pe», «COBpEeMEHHas CHCTEeMa
opranmyeckoro wmupa». OOopymoBaHue: repOapuu pacTeHHH pa3IUYHBIX OTAEIOB; KOJUISKIIUU
HAaCEKOMBIX; BIa)KHbIE MpEnapaThl KUBOTHBIX; PAKOBUHBI MOJUIFOCKOB; KOJUIEKIIMM UITIOKOXKHUX; CKEJIEThI
MO3BOHOYHBIX XUBOTHBIX; Uydesa MTHUIl U 3BEpeil; KOJUIEKIIMY OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMaeMBbIX;
MYJISKH OPTaHUYeCKUX OCTAaTKOB OpraHu3MoB. JlaboparopHsie u mpakTryeckue padotel . Buptyans
HassinabopaTtTopHaspaborTa «MounemupoBanue onsiToB Mumiepa—IOpu 1o u3ydeHHro
a0MOTeHHOTO CHHTE3a OPraHNYeCKUX COCAMHEHUI B TIEpBUYHOM atMochepe». 2. JlabopaTopHasapa
6 o T a «/M3y4eHune u onrcaHNe UCKOMAeMBIX OCTATKOB JIPEBHHUX OPraHn3MoBy». 3. [IpakTuueckasap
a 6 o T a «/3yueHne ocoOeHHOCTEH CTPOCHHS PACTEeHUH pa3HbIX oTHesoB». 4. [IpakTuueckasipald
o T a «/3ydenne ocobGEHHOCTEW CTPOEHHS MO3BOHOYHBIX >KMBOTHBIX». IIpomcxokaeHune udenoBeka —
anTponiorenes Paznensl u 3amaun antpornonorud. Metozs! anTpomnoigorud. CTaHOBIEHHE MPECTaBIECHHIHT
0 TPOUCXOXKIEHUM 4eJoBeKa. Penurnosneie Bo33peHHA. COBpEMEHHBIE HayuyHble Teopuu. CXOJCTBO
YeJIoBeKa C )KMBOTHBIMU. CHCTEMaTHUECKOE MOJOXKEHNE YenoBeka. CBUIETENbCTBA CXOACTBA YEIOBEKa C
KUBOTHBIMH:  CpaBHUTeJIbHOMOp(doorndeckue, 3IMOpHONIOTHYECKHE,  (U3HUOIOr0-OHOXMMHUYECKHE,
noBeseHYeckre. OTIUMYMs 4YeloBEeKa OT JKUBOTHBIX. [IpAMOXO0KIEHHME M KOMIUIEKC CBS3aHHBIX C HHUM
MpHU3HAaKOB. Pa3BUTHE TOJOBHOTO MO3ra W BTOPOW CHTHAIILHOW CHUCTEeMEI. J[Brokymue cuibl ((hakTopbl)
aHTpOIIOTeHe3a: OMOJIOTHYECKHE, colranbHbie. COOTHOIIEHHE OMOIIOTHYECKUX M COLMANBHBIX (DaKTOPOB
B aHTpomoreHe3e. (OCHOBHBIC CTaJAWM aHTPONOTeHe3a. PaHHWE dYemoBEKOOOpa3HBIE OO0E3bSIHBI
(IpOKOHCYJIBI) M paHHUE TMOHTHIBl — OOIIMEe MPEIKHd YEeIOBEKOOOpPa3HBIX 00€3bSH M JIOACH.
ABCTpanonuTek — ABYHOTHE MPEAKU Jto/ieid. YeloBeK yMeblid, IepBble U3TOTOBJIIEHUS OPYJIUN TpyJa.
YetoBek NpSIMOXOSIIUN M MTEPBBIA BHIXOJ JIFOACH 3a mpeaenbl Adpuku. Yenosek reinenbOeprekuii —
o0y mpeIoK HeaHAEPTAIbCKOr0 YEIOBEeKa M YelIoBeKa pa3yMHOro. YenoBek HeaHIepTalbCKUN KaK BUA
JOZEN XoJIoqHOoro KiauMarta. YenoBek pasyMHBIN COBPEMEHHOTO THIIA, IEHUCOBCKHH YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenernka M maneoreHOMHKa. DBOJIONHS COBPEMEHHOTO
yenoBeka. EcTecTBeHHBIH OTOOp B MOMyNSIHAX 4eJOBeKa. MyTalMOHHBIA MPOLECC U MOTUMOPHHU3M.
[MonynsiuoHHBIE BOJHEL, Apeli(h TeHOB, MUrpanus U «3(h(EeKT ocHOBaTENs» B MOIMYJISAIUIX COBPEMEHHOTO
yenoBeka. YemoBeueckne pacel. llomstme o pace. bombimme packl: eBporicowmHas (eBpasuiickas),



aBCTpalo-HeTpouaHAas (PKBAaTOpPHAIbHAS)), MOHTOJIOMAHAS (a3WaTcCKOo-aMepHKaHCKas). Bpems u myTtu
pacceneHus 4yenoBeka 1o ruianere. EnnHcTBO yenoBeueckux pac. HayuHas HECOCTOSTENBHOCTh pacu3Ma.
IIpucmoco0IeHHOCTh YeNnoBeKa K Pa3HBIM YCJIOBHSAM OKpYXKAlomied cpenbl. BmmsHue reorpadudeckoit
cpensl U apeiida reHoB Ha MOPGHOIIOTHIO W (U3HOJIOTHIO YellOBeKa. MeXAUCIUILUIMHAPHBIE METOMbI B
¢usnueckoil (OMOJIOrMYECKO) AHTPOIOJOTHH. DBOJIOIMOHHAS AHTPOMOJIOTHUSA U MaJeOaHTPONOIOTHS
YeJI0OBEUECKUX MOMysuuid. buoconmanbpHble HccleqoBaHMS NPUPOABI  uenoBeka. lccnemoBaHue
KODBOJTIOITHH OMOJIOTHYECKOTO W CcOItManbHOro B ueinoBeke. Jlemoncrpamuu Iloprpersr: Y. [dapsun, JI.
Jluknm, 5. S1. Porunckuit, M. M. ['epacumoB. TabauIer u cxeMbl: «MeTOABI aHTPOTOJIOTUN», «I 0JIOBHOH
MO3r 4eJoBeKay, «YemoBexooOpasHble 00e3bsHbl», «CKeNeT 4YelnoBeKa M CKeJeT HIMMIIaH3e»,
«PynmMeHTBI W aTaBU3MBD), «/IBIKYIIME CHIIBI aHTPOIOTeHe3a», «JBONIONMHOHHOE JIPEBO UEIOBEKay,
«ABcTpasonutek», «YemoBek yMmemnmblii», «UemoBeK NPAMOXOIAIINID, «J{eHUCOBCKHI YelOBEK»
«Heannepranpup»y, «KpomaneoHLbl», «lIpenku yemoBeka», «ITambl DBOJIOLWH YeENOBEKa», «Pacwl
yenoBeka». OOopynoBaHWe: MYJSDKH OKaMEHENIOCTEeH, MPeIMETOB MaTepHalbHON KyJIbTyphl HPEAKOB
yenoBeka; penpoaykuuu (doTtorpaduu) KapTuH ¢ MHUGPOIOTHYECKMMHA U OHONEWCKHMH CHOKETaMHU
MPOUCXOXKJICHHUS YeJOBeKa; GoTorpaguu HaxX0JOK MCKOMAEMBIX OCTATKOB YENIOBEKA; CKEJIET 4YelIOBEKa;
MOJIeIb Yepera YeloBeKa M yepera IMMIaH3e; MOJeNb KUCTH YellOBeKa M KHUCTH IIUMIIaH3e; MOIETH
TOpca MmpeakoB denoBeka. JlaboparopHsie u mpakTrdeckue padotel 1. JJabopaTtopHasipaborTa
«M3yueHne 0coOEHHOCTEH CTPOSHUS CKEJIeTa YelOBeKa, CBSI3aHHBIX C MpAMOXOoKaeHneM». 2. [Ipak T u
gyeckaspa0oTa «3yuyeHHe 3KOJOTHUYCCKUX aJanTaluii deioBeka». Tema 3. OpraHu3mbl u
oKkpyxkaromas cpexa OpraHm3Mbl M OKpYyXKalomas cpena OKOJOTHS Kak HayKa. 3aladdl U pa3fiellbl
9KOJIOTHH. MeToabl HKOIIOTHYECKHX HWCCIENOBAHUNA. JKOJOTHUECKOe MHPOBO33PEHHE COBPEMEHHOTO
yenoBeka.  Cpenpl  oOWTaHMsT ~ OpraHM3MOB:  BOJHAs,  HA3€MHO-BO3IYIIHAs,  IOYBCHHA,
BHYTpUOpPTaHU3MEHHas. DJKojorudeckue Qakrtopel. Kiaccudukanus 3KoOIOrH4eckux (HakTopoB:
abnoTHdeckne, OMOTHYECKHEe W aHTPOIOTEeHHBIE. JleiicTBHE SKONOTHMYECKUX (PAKTOPOB HA OPTraHU3MBEI.
AlOuornueckue (akTOpbl: CBET, TeMIIeparypa, BIaXHOCTb. Doronepuomusm. IlpucnocobieHus
OpraHu3MoOB K JeHcTBHIO abuoTudeckux ¢axTopoB. bruomormueckue putmbl. buorndeckue (axTopsi.
Bunbt OnoTHuecKMX B3aMMOJICHCTBHIA: KOHKYPEHIMS, XWITHHYECTBO, CHMOWO3 © ero (opMmsl.
[lapazutu3m,  Koomepamusi, MyTyaln3M, KOMMEHcalnu3M  (KBapTHpPaHCTBO, HaXJIEOHHYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKUX B3aUMOJIEHCTBHM IJIs1 CYLIECTBOBAHUS OPraHU3MOB B
MIPUPOJTHBIX COOOIIECTBaX. DKOJIOTHS — HayKa O B3aMMOOTHOIIEHUSIX OPraHU3MOB U HAJOPTaHU3MEHHBIX
CHCTEM C OKpYKaloLleld cpenoil 3apok[eHre W pa3BUTHE dKosoru B Tpyaax A. I'ymOonpara, K . @.
Pymee, H. A. CeBeprioa, 3. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3nensr u 3amaun sxonoruu. CBA3b
9KOJIOTHH C JIPYTMMHU HaykaMu. Metojsl skonorun. [loneBbie HabmroneHUS. DKCIIEPUMEHTHI B SKOJIOTHH:
npupojHeie U JaboparopHble. MojenupoBaHHe B OSKOJOTHH. MOHHUTOPWHT OKPYXKArOIIEH CpeJbl:
JIOKAIIbHBIA, PETHOHANBHBI © TII00anbHBIA. 3HAUYeHHWE OSKOJOTMYECKHX 3HAaHWW I YellOBeKa.
OKOJIOTHYECKOe MHUPOBO33pPEHHE KaK OCHOBa CBs3€il denmoBeuecTBa ¢ mpupogoid. PopmMupoBaHue
9KOJIOTUYECKOW KYIbTYPBl W 3KOJOTHYECKOW TpamoTHOcTH HaceneHus. Jlemonctparuu [loptpersr: A.
I'ymb6ompar, K. @. Pynse, H. A. Ceseprios, 3. I'exkens, A. Tenciu, B. H. Cykauép. Tabnuip! u cxeMmsr:
«Pazmensr  okomormm», «MeTomel IKOJNOTHHY, «CxeMa MOHHTOPHMHTA OKPY)KAIOIIEH  Cpembi».
JlaboparopHbie U npakTHyeckue padotel 1 a6 opaTtTopHasp ab o T a «M3yueHne METOIOB
9KOJIOTHYECKUX HMCCIECAOBAHUN». DKOJIOTHUECKUE XaPaKTEPUCTUKHU MOMysisinuu. OCHOBHBIE MOKa3aTeNln
MOIYJIALIMN: YHCIEHHOCTh, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTB, MPHUPOCT, Murpanus. [[uHammuka
YUCICHHOCTH TTomyssiiuu U e€ perymsnus. Jemonctparnuu: [loprpersr: A. I'ymbombar, K. @. Pymse, O.
I'exkenn. Tabmuuer u cxembl: kapra «lIpupomssie 30HBI 3emun», «Cpeasl OOWTaHWUS OPTaHU3MOBY,
«®Doronepuonuzmy,  «llomymsiumum»,  «3aKOHOMEPHOCTH  pPOCTa  YHCIEHHOCTH  MOIYJISIHMU
undy3opunrydenbkuy, «llumesbie 1enu». JlabopaTopHble M HpakTHYeckue pabothl: JlaGopaTopHas
pabora Ne 3. «Mopdonorndeckne 0coOOEHHOCTH pacTeHHd M3 pa3HBIX MecT oOuTaHus». JlaboparopHas
pabota Ne 4. «BnusHHE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB Koiyeyca». [Ipakruueckas padorta Ne 2.
«ITogcu€T TMIOTHOCTM TOMYISIIMKA Ppa3HBIX BUAOB pacTeHuid». Opranm3msl W cpefa OOWUTaHHA
Okonornveckue GakTopsl M 3aKOHOMEPHOCTH HX JeicTBus. Kinaccupukanus 3Koinorndeckux (HhakTopos:
abuotnyeckue, OMOTHYECKHEe, aHTpomoreHHele. OOIIMEe 3aKOHOMEPHOCTH HAEHCTBUS JKOIOTUYECKUX
¢daxropoB. IlpaBuio munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOHOHTHBIE W
CTCHOOMOHTHBIE OpraHu3Mbl. AOuoTHueckre ¢akTopbl. CBeT Kak 3Koyioruueckuit dakrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHCYHOTO CIEKTpa Ha OpPraHU3MbL. JKOJIOTHMUYECKUE TPYIBI PACTEHUN M KUBOTHBIX
M0 OTHOIIEHHIO K cBeTy. CurHampHast poiib cBeta. @oTonepuoamn3M. TemmepaTypa Kak SKOJIOTHYECKHN
¢dakrop. JlelicTBUe TemIepaTypbl Ha OpraHu3Mbl. [IOMKHIOTEpMHBIE M TOMOHOTECPMHBIC OPraHHU3MBI.
OBpHUTEpPMHBIC H CTEHOTEPMHBIC OpraHu3Mbl. BaxkHOCTh Kak 3konorndeckuid dakrop. [Ipucnocobnenus
pacTeHuil K TOAJEpKaHUIO BOAHOro Oananca. Knaccmdukanus pacTeHH MO OTHOIICHHIO K BOJE.
IIpucnocoOnenns XMBOTHBIX K M3MEHEHHUIO BOMHOTO peknMa. Cpensl OOMTaHWS OPTaHW3MOB: BOIHAS,



HA3eMHO-BO3/IyIIHAS, [IOYBCHHAs, TJIIyOWHHAs TMOJIOYBEHHAs, BHYTpHOpraHudMeHHas. dusnko-
XUMHYECKHE OCOOCHHOCTH cpejl oOWTaHUs opraHu3MoB. [IpucrmocoOiieHuss OpraHU3MOB K JKU3HU B
pasHBIX cpenax. buomormueckwe putmbl. BHemHme w BHyTpeHHHE PUTMBI. CyTOYHBIE W TOIWYHBIE
putMbl. [Ipucnoco0IeHHOCTh OpraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUH JXW3HU. JKW3HEHHBIE
¢dopMmbl  opranu3moB. [loHsTHe O Ku3HeHHOW ¢opme. JKusHeHHBIE (OPMBI PACTEHUM: JEPEBbS,
KYCTapHUKHU, KYCTaPHUYKH, MHOTOJICTHUE TPaBbI, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX:
THAPOOMOHTHI, T€OOWOHTHI, a’3poOWOHTHL. OCOOCHHOCTH CTPOSHHS M o0pa3a >XW3HH. buorHueckue
¢akTopsl. Bumbl 6MOTHYECKHNX B3aWMOJICHCTBH: KOHKYPEHIIHA, XUIIHUIECTBO, CHMONO3 M €ro (hOPMBI.
[Mapazutu3m, Koomepanus, MYyTyaJiu3M, KOMMEHCaIu3M (KBapTHUPAHTCTBO, HAXJICOHUYECTBO).
Herpodudeckne B3anMoneicTBus (Tommdeckue, Gopudeckue, padbpuyeckre). 3HAYCHHE OMOTHICCKUX
B3aMMOJEWCTBUN JJIsi CYIIECTBOBAaHHS OPraHM3MOB B cpene oOuTaHudA. lIpWHIMI KOHKYPEHTHOTO
uckmodenus. Jlemoncrpanuu TaOnuimbl u cXeMbl: «JKojJormueckue (GaxTopbl», «CBETOBOH CIEKTPY,
«IKOJOTUYECKUE TPYyHNbl >KUBOTHBIX II0 OTHOIICHHUIO K CBETY», «TEIUIOKpOBHBIC >KHUBOTHBICY,
«XOJOAHOKPOBHBIE JKUBOTHBIEY, «DH3HONOTHYECKHEe aJanTaliil >KUBOTHBIX», «Cpempl OOWTaHHS
opraHu3MoBy», «buomorndeckue puTMb), <«OKuU3HEHHBIE (QOpPMBI pacTeHMit», «JKU3HEHHBIE (HOPMBI
JKUBOTHBIX», «JKOCHCTEMa IIUPOKOIUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOTO Jeca», «llemu
MUTaHUSD», «XumHnYecTBo», <«llapasutmsm», «Koukypenmms», «CumoOmnos», «KommeHcammszmy.
OGopynoBaHue: repOapuy pacTeHHH W JKUBOTHBIX, IPUCIOCOONCHHBIX K BIUSHUIO Pa3IHIHBIX
JKOJIOTHYECKUX (DaKTOPOB; repOapuu CBETOJIFOOUBBIX, TCHEIIOOMBBIX M TCHEBBIHOCIMBBIX PACTCHUI;
CBETONIIOOMBBIC, TEHENOOMBBIE W TEHEBBIHOCIMBHEIE KOMHATHBIC PACTEHHUS; TrepOapuu W KOJUIEKIIUH
TETUTONFOOMBEIX, 3UMOCTOMKHX, MOPO30yCTOMUYMBBIX pACTeHWIA, Uydela NTHII W 3Bepeil; repOdapuu
pacTeHUM, OTHOCSIIUXCS K Turpoduram, kcepohuram, Me30UTaM; KOMHATHBIC PACTEHUS JaHHBIX TPYIIIL;
KOJUICKIIUU KMBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax; repOapuu M KOJUICKIIMH PACTCHUN M JKUBOTHBIX,
o0nafaonmx 4epTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHSM YCIOBHHA JKH3HH, repbapuu u
KOJUISKIIUU PACTECHUI M YKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (POPM; KOJIICKI[UH )KUBOTHBIX, YUACTBYIOIIUX
B Pa3MUYHBIX OMOTHUECKUX B3auMojaelcTBusX. JlabopatopHble u mpakTuieckue padbotel 1. JlabopaTo
pHasapab oTa «BesBneHne npucnocoOIeHni OPraHu3MOB K BIUSHUIO CBeTa». 2. JlabopaTopHa
apaboTa «BelsgBIeHNE MPUCTIOCOONICHNH OPTaHU3MOB K BIMSHUIO TeMIepaTypbi». 3. JladbopaTtopH
asipaborTa «AHaTroMuYeckne 0COOEHHOCTH PACTEHUH M3 Pa3HBIX MECT OOUTaHUS». DKOJIOTHS BHOB U
MOMYJIANUNA DKOJOTHYECKHE XapaKTePUCTUKH momyisimud. llomynsanus kak OHOJOTHYecKas CHUcTeMa.
Ponp HeomHOpomHOCTHM cpenmpl, (U3MUYECKMX OaphepoB W OCOOEHHOCTEH OWONOTHMH BHAOB B
(OpPMHUPOBAHUHM TPOCTPAHCTBEHHONW CTPYKTYpbl momysisiiuii. OCHOBHBIC TIOKa3aTeNld IOMYJISIMH:
YUCJIEHHOCTh, TUIOTHOCTH, BO3pacTHAas W IIOJIOBas CTPYKTYpa, POXKIAEMOCThb, HMPHUPOCT, TEMIT pPOCTa,
CMEPTHOCTh, MHUTpalus. JKOJOrHYecKass CTpyKTypa momyisiiud. OIeHKa YUCIEHHOCTH TOIYJISIUH.
Junamuka momyrmsauuu W e€ perynanusa. buoTudeckwid TMOTeHNIMAN TOMyISAuu. MojennpoBaHue
MWHAMUKHU momyisiun. KpuBble pocTa YHCIEHHOCTH mnomyisiuu. Kpusble BbDKMBaHUA. Perymsnus
YUCIIEHHOCTH TOIJISAIUI: poiib (JaKTOPOB, 3aBUCSINUX W HE 3aBUCSIINX OT ITUIOTHOCTH. DKOJIOTHUECKUE
ctparernn BunoB (r- u K-ctparerum). IloHstre 00 sKkomorndyeckod HuUIIe Buja. MecTooOHWTaHUE.
MmHoromepHas mojienb 3kojorudeckoi Humm Jx. M. XaTtumHcona. Pa3mepbl 3KOJIOTMYECKOW HUIIIH.
TloTennuanpHas W peayiM30BaHHAs HUIIA. Bua Kak cucTeMa MOIMyJsanuid. Apeansl BHIOB. Buumbl u ux
JKU3HEHHBIE CTPATErHMH. OJKOJOTMYECKUE SKBUBAJICHTHL. 3aKOHOMEPHOCTH TMOBEIACHUS M MUTpalui
KUBOTHBIX. brosiornueckre nHBa3uu 4ykepoaHbix BUa0B. JlemoncTpaiuu Iloptpet: Jx. Y. XaTuyuHCOH.
Tabmumbl U cxXeMbl: «IDKOJIOTHIECKUE XAPAKTEPUCTUKH TOMyJsmun», «[IpocTpaHCTBEHHAsT CTPYKTypa
nonyasiuuuy», «Bo3pacTHble OUpaMuIbl HOOMyisauun», «CKOpPOCTb 3acefieHUs IMOBEPXHOCTHU 3eMIIu
pa3iIuyHBIMUA OpraHu3Mammy», «Mojenb 3konorudeckod Humm JIx. WM. Xatumuncona». OOopynoBaHUE:
repbapuy pacTeHUH; KOJUICKIIMU KUBOTHBIX. JlabopaTopHbIe U npakThyeckue pabotet JJabopaTop H
aspao6orTa «lIpucnocobnenuss cemsH pacteHuid K paccenenuto». Tema 4. CooOmectBa u
sKosorndyeckue cucreMbl CooOmiectBa W 3KoJoruueckue cucrteMbl CoOOMECTBO OPraHU3MOB —
ouomero3. CTpyKTypsl OWOIIEHO3a: BHIIOBas, MPOCTPAHCTBEHHAs, Tpodudeckas (TUIIECBas).
BunsimomuaanTel. CBs3u B OWOIEHO3€. OJKOJOTHYECKHE CHCTeMBl (PKocuctembl). [loHstue 00
JKOCUCTeMe U OuoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI SKOCUCTEMEI: IMPOYIEHThI, KOHCYMEHTHI,
penyneHThl. KpyroBopoT BelecTB M MOTOK DHEPrUU B 3KkocucteMe. Tpodudeckue (NMUIIEBBIE) YPOBHU
skocucteMbl. llumeBbie memm u cetu. OCHOBHBIE TOKa3aTeNM JKOCHCTEMBL: OWomacca, MPOTyKITHSL.
DKOJIOTUYECKUE MMUPAMHUIBL: TPOYKIIMH, YUCISHHOCTH, Onomacchl. CBOMCTBA SKOCHCTEM: YCTOHYUBOCTD,
camoperysanus, passutue. Cykueccus. [Ipupoaasie 3K0CUCTEMBL. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA
XBOMHOTO WM IIAPOKOJIHCTBEHHOTO Jieca. AHTPOIOT€HHBIE JKOCHCTEMBL. ATPOIKOCHUCTEMEI.
Ypboskocuctemsl. buonornyeckoe W XO3SUCTBEHHOE 3HAYCHHE arpo3KOCUCTEM U YPOOIKOCHUCTEM.
Buopasnoobpa3sue kak Qakrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OUOJIOTHYECKOTO Pa3sHOOOpa3Hs
Ha 3emie. Yuenue B.M. Bepnaackoro o 6mocdepe. I'panumpl, coctaB u cTpykTypa O6mocdepsl. XKuboe



BEIIIECTBO U €r0 (PYHKIMH. DKOJOTHS COOOIIECTB. DKoIoruIeckue cucreMbl Cool1ecTBa opraHu3MOB.
buoneno3 u ero ctpykrypa. CBs3M MeXIy OpraHu3MaMy B OWOLIEHO3e. DKOCHCTEMa KaK OTKpPHITas
cuctema (A. [x. Tencmm). @yHKUHOHANBHBIE OJOKH OPraHU3MOB B DJKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTHBI, peayleHTsl. Tpodudeckne ypoBHH. Tpodudeckue menu U ceTu. AOHOTHYECKHE OJOKH
skocucteM. [lo4BBI M Wbl B 3KOocHcTeMax. KpyroBopoT BeIIECTB M MOTOK SHEPIHMU B 3KOCHCTEME.
OcHOBHBIE TMOKa3aTeNnd 3KOCHCTEMBl. buoMacca M TpOAYKHMs. DKONOTMYECKHE MUPAMHIBI YHUCET,
omomaccel W odHeprum. JlmHamuka dkocucteM. KartacTpoduueckne mepectpoiiku. DmykTyarmm.
HampasnenHsie 3akOHOMEpHBIE CMEHBI COO0IIeCTB — CyKIleccrud. llepBUdHbBIE 1 BTOPHYHBIE CYKIIECCUU U
UX MIPUYHHBL. AHTPOIIOTEHHBIC BO3ACHCTBHSA Ha cykueccuu. KimmmakcHoe coobuectBo. bruopaznoobpasue
M TIOJIHOTa KPYrOBOpOTa BEIIECTB — OCHOBAa YCTOWYHMBOCTH cooOmiecTB. [IpHpogHBIE 3KOCHCTEMEI.
DKOCHCTEMBI 03€p U peK. DKOCHCTEMBI MOPEH M OKEaHOB. DKOCUCTEMBI TYHJp, JIECOB, CTETIEH, ITyCTHIHb.
AHTpOTIOTEHHBIE YKOCHUCTEMBI. ATpOIKOCHCTEMa. ATpoleHO3. Pa3nuuusi MeXOy aHTpONOTEHHBIMH M
NPUPOAHBIMU dKOCHUCTEMaMH. YpOoskocucTeMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opojckas
¢nopa u dayna. CuHaHTpomm3anus TOpoickoi (ayHbpl. bruonormueckoe W XO34WCTBEHHOE 3HAYCHHE
arpo3’kocucTeM M ypOoskocucreM. (OcoOeHHOCTH Ouochepbl Kak IIO0AdbHOW  JKOCHUCTEMBI.
JluHamuueckoe paBHOBeCHUE U 0OpaTHas CBs3b B Onocdepe. KpyroBopoThl BEIIECTB U OMOI€OXUMUYCCKHUE
IIUKJIIBI DIIEMEHTOB (yTiiepoja, a3oTa). 30HAIBHOCTh Orochepsl. OCHOBHBIE OMOMBI CyIITH. YemoBeuecTBO B
omoctepe 3emnn. AHTpONOTEHHBIE M3MEHEHHUs B Onocdepe. ['mobanbHBIE 3KOJIOTHYECKHE MPOOIIEMBL.
CocyecTBoBaHue NMpUpopl U yenoBeuecTBa. CoxpaneHue 6nopazHooOpas3usi Kak OCHOBA YCTOHUMBOCTH
omocteppl. OcHOBa palMOHANBHOTO YIIPABICHUS TPUPOIHBIMH pecypcaMH W WX HCIOIb30BaHUE.
Hoctmxenns Ouonoruu u oxpana npupozsl. Jemoncrpamun: [loprpetsr: A. JIx. Tencnn, B. H. Cykaués,
B. WN. Bepnanckuii. Tabmunpl u cxemsl: «[lumeBble nenm», «buOLEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie coobmectBay, «Llenn muranus», «IKomornveckas nupamuaa», «buocdepa u demoBex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jecay, «JKOCHCTeMa XBOMHOro Jjeca», «bHoOLeH03 BogoéMay,
«ArponeHo3», «lIpuMepHble aHTpPONIOTE€HHBIE BO3ACWCTBUS Ha NpUpPOAY», «BakHeline HCTOYHUKH
3arpsi3HEHHS BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeimast cocraBisitomas ouocdeps», «Dakrops
nerpaganuu 1mouBy», «llapHukoBbiit 3¢ dekT», «DakTOpel PagUOaKTHBHOTO 3arps3HEHUs Ouochepsn»,
«O6mast crpykrypa Owuocdeprr», «Pacnpoctpanenne xu3HH B Omochepe», «O30HOBBIH dKpaH
ouocheps», «Kpyrosopor yriepoga B ouochepe», «Kpyrosopor azora B mpupoue». OOGopyaoBaHHe:
Moeb-anumKanus « TunuaHaeie OMOIIeHO3bI»; repOapuil «PacTHTeNbHBIE COOOIIECTBAY; KOJUICKIIHH
«buonieHo3y, «BpemuTenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIBTYp»; TepOapuul M KOJIICKIIUH
paCTeHI/Iﬁ " JXKUBOTHBIX, MPUHAMICKAIINWE K PA3HBIM 3KOJIOTMYCCKUM I'pyIliaM OAHOI0 BHUIA, KpaCHaSI
kHuTa PO, n300pakeHus: OXpaHIEMBIX BHJOB PACTCHUH M )KMBOTHBIX. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJICWCTBUH OpPraHM3MOB B 3KocucTeMmax. Pomb kackamHoro 3¢dexta U BHIOB--
snuuKaTopoB (KIFOYEBBIX BUAOB) B (YHKIIMOHUPOBAHHH SKOocHcTeM. llepeHoc sHeprum W BelIecTB
MECXKAY CMEKHBIMHU 3KOCHCTEMAaMMU. Y cTOHUnBOCTH OpraHusmMoB, HOHYJISIHI/IP'I U OKOCUCTEM B YCJIIOBHUAX
€CTECTBEHHBIX U aHTPOITOTEHHBIX BO3/IEHCTBII. MeXaHU3MBI BO3JIEHCTBYS 3arpsI3HEHUI Pa3HBIX THITOB Ha
CcyOOpraHM3MEHHOM, OpPTraHW3MEHHOM, TIOMYJSIMOHHOM ¥  JKOCHCTEMHOM YPOBHSX; OCHOBBI
3KOJIOTHUYECKOT'O HOPMHUPOBAHUA AHTPOIIOIT€HHOT'O BOS}IGfICTBHSI. MeTOHOHOI‘I/ISI MOHUTOpPUHTA
€CTECTBEHHBIX M aHTPOINOreHHBIX sKocucTeM. JlemoHctparmu Iloptper: A. k. Tencnan. Tabmuuer u
cxeMbl: «CTpyKTypa OHMOIIEHO3a», «JKOCHCTEMa IIUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMa XBOMHOTO
necay, «OyHKIIMOHAIILHBIE TPYIITLI OPTaHU3MOB B 9KOCHCTEME», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«llenn muTanus (macTOWIHAS, AETPUTHANA)», «IKOJIOTHUECKAs MHpaMHUAA UYUCET», «IKOJIOTHIECKas
nupamugia OMomacchl», «JKojorudyeckas nupamuaa sHeprum», «ObpasoBanue Oomota», «llepBuunas
cykueccus», «BoccTaHoBieHHe Jieca Mocie moxapay, «KocucTeMa o3epay, «Arporenos», «Kpyrosopor
BEIIIECTB W IOTOK DHEPTUM B arporeHose», «llpumepsr ypOo3kocuctem». O6opymoBanue: repbapuu
pacTeHHi; KOJUICKIIMM HACEKOMBIX; 4ydella NTHUI[ W 3Bepel; repOapuu KyJIbTYPHBIX M JHKOPACTYIIUX
pacTeHHii; akBapuyM Kak MOJelb 3kocucTeMbl. JlaboparopHble u mpaktudeckue padotel 1. [IpakTtuue
ckasgapabora «3yuenne u onucanne ypooskocucremb». 2. labopatopHaspaborTa
«M3yyenne pazHOOOpPa3wsi MENKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX dKOCHCTEMax». 3. D KCKyp ¢
u 51 «OKCKypcusi B THIIMYHBIA OuoreouneHo3 (B AyOpaBy, Oepe3HSK, €NbHUK, Ha CYXOJOJbHBIH WIN
MOMMEHHBIH JIyT, 03epo, 00I0TO)». 4. D K CK Y p ¢ U 51 «IKCKYPCHsI B arpOIKOCUCTEMY (Ha TI0JI€ WM B
TEIUIMYHOE XO3gKcTBO)». buochepa — rmobanbHas sKkocucreMa buochepa — oOmieriaHeTapHas
o0omnouka 3emin, TAE CYIIECTBYET WM CyLIeCTBOBaja >KM3Hb. Pa3Butue mpexactaBneHuit o Ouocdepe B
Tpynax 3. 3rocca. Yuenue B. . Bepranckoro o ouocdepe. Ob6nactu 6uochepsr u e€ cocras. XKupoe
BEIIECTBO OMochepbl M ero (yHKIHMH. 3aKOHOMEPHOCTH CcyilecTBoBaHUS Ouocheprl. OCOOCHHOCTH
Oonocdepsl Kak TI00ambHON 3KOcuCTeMBl. JmHamuueckoe paBHOBecue B Ouocepe. KpyroBopotsr
BEIICCTB M OHOTreoXMMHYECKHE LWKIBI (yriepona, a3ora). PUTMHYHOCTL siBIeHMH B Ouocdepe.
3oHanpHOCTE Onocdepnl. Ilonarue o Oumome. OCHOBHbIE OHOMBI CYIIM: TYHIpa, XBOWHBIC Jieca,



CMEIIaHHBIE U IMIUPOKOIMCTBEHHBIE JIeca, CTEeNH, CAaBaHHBI, ITyCTHIHU, TPOIMYECKHE JIECa, BHICOKOTOPBSI.
Kimumar, pacTuTenbHbIH ¥ )KUBOTHBIH MUP OMOMOB cymiu. CTPyKTypa ¥ YHKIIUS KUBBIX CUCTEM, OIICHKA
WX pecypcHOro moTeHnuaia u onochepusx pyakmuil. Jemoncrpannu [loptpersr: B. U. Bepranckwit, .
3rocc. Tabmuter u cxemsr: «l'eocdepsr 3emmmy», «KpyroBopot azoTta B mpupoe», «Kpyrosopor yriaepoxa
B npupojie», «KpyroBopot kuciopona B npupojae», «KpyroBopot Bojabl B mpupojie», «OCHOBHBIE OHOMBI
cymmy, «Knumaruueckume  mosica  3emum»,  «TyHmapa»,  «Taiiray,  «CMeIIaHHBIA  Jiecy,
«lInpoxonmucTBeHHbI necy, «Cremby», «CaBanHa», «llyctemsy, «Tponmueckwii gec». OGopymoBaHme:
repbapuy pacTeHWH pa3HBIX OWOMOB; KOJUISKIIMM >KMBOTHBIX. UYemoBeK M OKpyKaromas cpeaa
DKOJNOrn4ecKkne Kpu3nchl U X MpU4IuHbL. Bo3aeiicTBue yenoBeka Ha buocdepy. 3arpsa3HeHue BO3AyIIHON
cpensl. OxpaHa Bo3ayxa. 3arps3sHeHHe BOAHOH cpeapl. OXpaHa BOAHBIX pecypcoB. PaspymieHne modBkl.
OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KinMara. AHTPOIIOTEHHOE BO3JCHCTBHE Ha PACTHTEIBHBIN H
JKUBOTHBIN Mup. OXpaHa pacTUTEIBHOTO U KUBOTHOTO Mupa. OCHOBHBIC NMPUHIIMITEI OXPaHbI TPUPOJIHIL.
Kpacupsie kauru. Ocobo oxpansiemble npuponasie Tepputopun (OOIIT). Borannueckue camsl U 300-
norudeckne Tmapku. OCHOBHBIE TPUHIMITEI YCTOWYMBOTO DPAa3BUTHS YEIOBEYECTBA W TPUPOMIBI.
PanmonanbHOE MPHUPOMONOIB30BAHME M COXPaHEHHE OHMOJIOrMYEeCKOro pasHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHUECKUX KpH3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpPH3MCAa U €Tro
BEPOSATHBIC MOCIEACTBHA. Pa3BUTHE METOIOB MOHUTOPUHTA PA3BUTHS OMTACHBIX TEXHOTEHHBIX ITPOIIECCOB.
CucremHBIE HCCIIEZIOBaHUS Tepexofa K pecypcocOeperaromell U KOHKYPEHTOCIIOCOOHOW SHEPTeTHKE.
buonornueckoe pasHooOpasue U Ouopecypchl. HammoHaibHbie HMH(GOPMAIMOHHBIC  CHUCTEMEI,
oOecrnevnBaomye AOCTYI K WHGOPMAIMH IO COCTOSHHUIO OTIENBHBIX BHUIOB WU AKOcHCTEM. OCHOBBI
HKOpEaOIITUTAIINA IKOCUCTEM U CHOCOO0B OOpPHOBI C OMOMOBPEXKACHUAMHU. PEKOHCTPYKITUS MOPCKUX U
Ha3eMHBIX 3KocucTeM. JlemoHcTpanmu TaOmuipl U cXeMbl: «3arps3HeHHe aTMoc(epb», «3arps3HeHHe
rugapocheps», «3arpssHeHne mnouBb», «llapHukoBBI 3ddexT», «Ocobo oxpaHseMble MPUPOAHBIC
TeppuTOopuN», «Moxaenu ymnpasisemoro mupay. O6opynoBanue: gororpadun oXpaHSEMBIX PacTEHUN U

KuBOTHBIX Kpacuoit kauru P®, Kpacuoii kauru pernona. IOSACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHUOJIOTHH TEOPETHYECKYH) OCHOBY IS
OTIpeIeTICHHUS TMOAX00B K (POPMHUPOBAHUIO COJIEPKaHUSI YIEOHOTO MpeaMeTa
«buonorus» cocraBunm: KoHuentyainbHele mnojoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIEH, COAepXaHusi, pe3yJdbTaTOB OOy4YeHUs W
TpeOOBAHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, ITOJIOKECHHS 00 OOIIUX HENISIX
MPUHITUIIAX, XapPaKTePU3YIOIMIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHETO
oOmiero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TaKXKe IOJOXKEHUS O
cnenuguke OMOJIOTUH, €¢ 3HaYEHUU B MO3HAHUM KUBOM MPUPOJIBI U 00ECTIeUeHNUN
CYIIIECTBOBAHMSI YeJIoBeUeCKOoro oOrmiecTBa. COTrIaCHO Ha3BAaHHBIM MOJIOKEHUSM,
OTIpeJIeICHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o OWOJOTMHM Ja€T MpPEACTaBICHUE O IeisaX, 00 oOmen
CTpaTeruu OOyYCHHs, BOCIUTAHUS U Pa3BUTHSA OOYYAIOIIUXCSA CPEICTBAMH
yueOHoro mpeamera «buonorus», omnpeaenseT o00sA3aTeNbHOE TMPEAMETHOE
collepKaHWe, €ro CTPYKTypy, paclpeaelieHne To pa3feliaM W TeMawm,
PEKOMEHyEMYIO TTOCJIEIOBATEILHOCTh U3YUYEHHUsI YU4eOHOTO Marepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKH 00pa30oBaTEIHLHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroImmXCsl.

B nporpamme 10 OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM M TNPEIMETHBIM pe3yJibTaTam
oOydyeHusi B (OPMHUPOBAHMHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHHOM
JeSITEIbHOCTH/Y4eOHbIX JEeUCTBUN O0OYyYaroIMXCS IO OCBOEHHUIO COJIEpPKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs.

B nporpamme no 6uosoruu (10—11 kmaccel, 6a30BbI YPOBEHb) peaiu30BaH



MPUHITUI TPEEMCTBEHHOCTH B M3YYCHHH OWOJIOTMH, OJylaromapss 4eMmy B HEu
MPOCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJOTMYECKOT0 MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XU3HU W OEPEeKHBIM OTHOIICHHEM K OKPYXKAIOIICH TPHPOTHOU cpere.
[ToaToMy Hapsmy ¢ HM3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPUH, a Tak)Ke 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOTO paHTa U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MpOrpamMme 1o OUOJOTHU YAEJICHO BHUMAaHHE UCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B MTOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIAJIHBIX 3a]1a4, B
TOM 4YHCJe: TMPO(HIAKTUKA HACJICICTBEHHBIX 3a00JICBaHUI YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTHYECKHU
1[eJIeCO00pa3HOro TMOBEJEHUSI B OKpYXKAIOIIEH MpUPOIHON cpene, aHauu3a
BIIMSIHUSL XO3AWCTBEHHOM JEATEIIBHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOAHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIATHON HAMIPaBICHHOCTH
yueOHoro npeaMera «bruonorus» NpoJUKTOBAHO HEOOXOJIUMOCThIO 00ECIICUCHUS



YCIIOBHUM ISl PEIICHUST OJTHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KoTopas Tmpeanojaraer QopMuUpoBaHHE Yy  OOydaromuxcs
CIIOCOOHOCTH aalTHUPOBATHCA K W3MEHEHUSM JIMHAMUYHO Pa3BUBAIOLIEIOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpemHEero oO0IIero oO0pa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaeT (OpMHUpPOBAHME Yy OOYYAIOLIUXCS MPEACTABICHUA O
HAYyYHOW KapTHHE MHpa, paclIupseT U 000O0IIaeT 3HAHUS O KMBOW MpUpoJE, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid M 3BOJIIOLUHU, CO3/1aCT
YyCIOBUSI  JUIA: TO3HaHUS  3aKOHOB  KMBOM  IpUpojbl, (HOPMUPOBAHMS
(GyHKIMOHATIBFHOM TpaMOTHOCTH, HABBIKOB 3JI0pPOBOTO U 0Oe3omacHOro olpasa
YKW3HU, YKOJIOTHYECKOTO MBIIIJICHHUS, IECHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIC
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TaKKe JIJIsl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIUX  3a7a4  CpeAHero  olmiero  oOpa3oBaHUsA,  COIMATHU3AIUU
oOyuaronuxcs. M3yuenue Guonioruu odecrneuynBaeT ycinoBus s (GOpMHUPOBAHUS
UHTEJJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX U HWH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET MHTErpaluyd OMOJIOTMUECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JAPYTUX y4EOHBIX MPEAMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
u reorpaduu. HazBanHbie MOJIOKEHUS O MpeAHA3HAYCHUU y4eOHOTO MpenMeTa
«buonorus» COCTaBUIM OCHOBY IS OMNpEAENCHUs TMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEp)KaHUS, TMPEACTABIEHHOTO B MpOrpaMMe [0
OHOJIOTUH.

Ot6op conepxkanus yudeOHOTO mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBICH C MO3UIMI KyJIbTypOCOOOpPA3HOIO IMOAXO0Jld, B COOTBETCTBUU C
KOTOPBIM OOyYarolIrecs: OJDKHBI OCBOMTH 3HAHWUS U YMEHHS, 3HAUMMbBIC IS
dbopmupoBaHusi O0O0IIEH KyJbTYphI, OMNPEICAIONINE aJICKBATHOE IIOBEJICHUE
yeJoBeKa B OKpY’Karollled MPUPOAHON cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpakTUYeckou aestenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUSI, KOTOPBIE CIIy>KaT OCHOBOMU /1Jisi ()OPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHpa U
IIEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'YMaHHU3aIUH
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJEp)KaHUS y4eOHOTO Marepuaia B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBJIICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUK 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKMBOW MPHUPOJIBI, O €¢ YPOBHEBOW OpraHU3AINH U
HBOJIIOIUHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICTIEHBI CIIENYIOLINE COJIEpKATEIbHbIE TUHUU: «bromorus kak Hayka. MeTosl
HAy4yHOro No3HaHus», «KieTka kak Ouojoruyeckas cucreMan, «OpraHus3m Kak



Oouonoruueckas cucreMa», «CucreMa U MHOTOOOpa3ue OpPraHMYECKOTO MHUPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHe  OOy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS JIJIi TPAMOTHBIX JEHCTBUNM B OTHOIIEHHH OOBEKTOB
YKUBOM MPHUPOJBI U PEHIEHUS PA3ITUYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTixkeHue 1enu u3ydeHust yueoHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CIEAYIOIMINX 3a]1ay:

OCBOEHHE OOYYaIOLUMUCS CUCTEMbl 3HAHUNH O OHOJIOTHUYECKUX TEOPHUSX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYKAIIUX OCHOBOU
UIst (pOPMHUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAay4YHOI'O MO3HAHMS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM PA3HOI0 YPOBHS OpraHU3alli{, BBIAAKOLIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHrue y OOyYarOIIMXCS MO3HABATENBHBIX, MHTEJUIEKTYaJlbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHalu3a JaHHBIX O IMyTSAX pPAa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH W TOJAXOJOB K HM3YYEHHIO >KMBBIX CUCTEM
Pa3HOIO YpOBHSI OPTaHHU3aLUY;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KylabTyphl, (QYHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOLIETO
MHUpa >KMBOW MPUPOJIbl HAa OCHOBAaHWUM 3HAHMA U ONbITA, MOJYYEHHBIX MpPHU
M3y4Ye€HUH OUOJIOTUH;

(GopMupoBaHue y O0OyYarOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW MAESITEbHOCTH YEJIOBEKa, Ppa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHiA;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TMO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEel, COOTIOICHUS DTUYECKUX
HOPM MpY IPOBEACHUH OMOJIOTUYECKUX HUCCIIeI0BAaHU;

OCO3HaHHE IICHHOCTU OMOJOTMUECKUX 3HAHUN MJI TOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETECHHBIX 3HAHUN U YMEHUHN B MOBCEHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH AESITEIIbHOCTHU M0 OTHOLIEHUIO K OKPY>KaIOIIEH cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHWE W COOJIOJICHUE Mep MPOQPIIAKTUKA
3a00JIeBaHU.

B cucreme cpeanero oOmiero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISETCS O0A3aTENbHBIM YUYEOHBIM NPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMETHOU 00nacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».



Jist m3ydenwnsi 6uoaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B HeJIeII0).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponb Ouosiornu B (HOPMUPOBAHMHM COBPEMEHHOM HAay4YHOW KAapTUHBI MHpa.
Cucrema OMOJIOTMYECKUX HayK.

Mertoabl MO3HAHMS KUBOM MPUPOBI (HAOTIOIEHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJACTUPOBaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX ).

JdemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsos, k. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD).

JlaGopaTopHble M NpaKTH4ecKne padoThI:

[Ipaktuueckass pabora No 1. «lMcrmonb3oBaHuE pa3iMYHBIX METOJOB TMpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPraHU3aIUsl.

XKupble crucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenusi ounosorun. OTinyuune
YKHUBBIX CHCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. Y POBHHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAaHEBbIM, OPTaHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTHYECKU ), OMOCEPHBII.

JdemoHcTpanuu:

Tabnuubl u cxembl: « OCHOBHBIE TIPU3HAKH KU3HWY», «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: Mojesib MoJiekysbl JIHK.

Tema 3. Xumuueckuii cocTaB M CTPOeHHE KJIETKH.

XUMHAUYECKUM COCTaB KJIETKH. XHMHUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BelIeCTB B KieTke. [logaepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCJIKOB.
HeszaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€ITKOBOM MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAA U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buomornueckue
GbyHKIIUU OEIKOB.



®depmeHTsl — Owonormyeckue Katanmzatopbl. CrTpoeHue  (depMeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuuduyHoctb. KodepmenTsl. Butamunsi.
OTnunuus pepMEeHTOB OT HEOPTaHUUYECKHUX KaTallu3aTOPOB.

VYrneBonapl:  MoHOcaxapuabl  (IJIOKO3a, pubo3a ©  JAe30Kcupud03a),
aucaxapunipl - (caxaposa, JIaKTO3a) U ToJucaxapulibl  (Kpaxmal, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuapl:  Tpurmunepuabl, GochoNunuabl, Ccrepouabl. [ uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormueckne ¢GyHkuuu aununoB. CpaBHeHUE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTHH.

Hyknennoseie xucnotel: JHK wu PHK. Hykneotuasl — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkiun PHK.
Buast PHK. AT®: ctpoenue u hpyHKIMU.

[utonorus — Hayka o kietke. Knertounas Teopust — mpuMep B3anMOIECUCTBUS
ujen u (paKkToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUEHUS KIIETKH.

Krnerka xak menoctHas >xuBas cuctema. OOmume NpHU3HAKH — KIETOK:
3aMKHyTasi HapyxkHas meMOpana, Mmosiekynbl JIHK kak renerwueckuii amrmapar,
cUCTEMa CUHTe3a OeliKa.

Tunbl KJIETOK: JyKapuOTHYECKass W mpokapuotudeckas. (OcoOeHHOCTH
CTpOoeHHus TpokapuoTuueckon kierku. Kierounas crenka Oakrepuit. CtpoeHwue
AYKApPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIWYHUS PACTUTEIBHOW, >XUBOTHOM U
rpUOHOM KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJMKC, UX
¢bynkuuu. [Inazmaruueckas MmeMOpana, e cBoiicTBa M pyHkuuu. [{luronnazma u e
opraHousibl. OnHomeMOpanHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTraHOWIBl KJIETKA: MUTOXOHJPHWHU, IUIACTHUIBIL.
[IpoucxoxxjieHne MUTOXOHIpUN U Tmactuld. Buasl mnmactun. HememOpaHHbIC
OpTraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KIIETKU. BKiItoueHus.

SAnpo — perynsaropHsiii 1IeHTp KieTku. CTpoeHHe sjpa: siaepHas 000104Ka,
KapHoIlUla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JIEMEHTOB B HEXUBOWU
npupojie», «PacrnpeaeneHne XuMUIEeCKUX 3JIEMEHTOB B dKUBOU MTPUPOJIEY.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIla XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «bruocunTes 6enkay, «CTpoeHre MOJIeKyJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kuciaotel. JJHK», «CtpoeHune Monexybl



AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKW», «CTPOECHHUE KUBOTHOM KIIETKW»,
«CTpoeHrEe pacTUTENbHON KIETKN», «CTpO€HHE NPOKAPUOTHYECKOM KIIETKHY,
«CTpoeHue siapa KIETKN», « Y TIEBOAbD», «JIumupn.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyAOBaHHE [JIsi MPOBEICHUS
HAOMIOACHUM, M3MEpPEHUH, SKCIEPUMEHTOB, MHKpPOIpEnaparbl PacTUTEIbHbIX,
YKUBOTHBIX U OAKTEpUATILHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKTU4ecKne padoThbI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOH AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

Jlabopatopnass pabora Ne 2. «M3ydeHue CTpoeHHUs KIETOK pacTeHH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M X
OMHMCAHUE.

Tema 4. ’KuznenesiTeJJbHOCTb KJIETKH.

OOMeH BeniecTB, Wi MeTab0IU3M. AcCUMMIISIMS (TIIIaCTUYECKUI OOMEH) U
JUCCUMWIIALUS (PHEPreTHUeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIMH B MOHUMAHHH
MeTabom3ma.

Tunbr oOMeHa BeliecTB: aBTOTPOMHBIN U reTepoTpodHbIil. Ponbk dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3pl  orocuHTe3a. Peakiuun
dbotocunTeza. DPhekTuBHOCTH (hoTOCUHTE3a. 3HAUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emiie. BiausHue ycioBuil cpeapl Ha (OTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiensieHue BeliecTB, BbLAEIEHHE U
aKKyMYJIMPOBAHHE DSHEPIMM B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxxenue u ero Buubl. KHCIOpOgHOE OKHUCIEHHE, WJIH KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbocdhopunupoBaHnue. D¢ hHeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm marpuunoro cuHTe3a. I['eHetmueckas wuHopmamus wu JIHK.
Peanuzauus reHetmyeckoil MHPoOpManuu B KIeTKe. ['€HeTHMUeCKHil KOl U €ero
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Ooenka. Otambl TpaHchsauuud. KopupoBanue aMHUHOKHCIOT. Pons pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. cropust otkpeiTust Bupycosn (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >XKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genosexka (BMIYU) — BozOynurens CIINda.



OOpatHass ~ TpaHCKpUWIIIUS, peBepTaza W uHTerpasa. lIpodwunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konsros, /1. 1. UBanosckui, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tunbl nuTaHusy, «Metabonuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Xioporact», «Dorocunre3», «Ctpoenne JJHK»,
«Ctpoenune n (GyHKIMOHUPOBaHUE reHay, «CuHTe3 O6enkay, «[ eHeTndeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIH 1nukia Bupyca CIIN/da,
oakTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: monenu-aniummkanuu «Yasoenne JJHK u Tpanckpumnimsy»,
«buocunres 6enkay», «CTpoeHue KIeTKku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3MHOkeHUE M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kietounblii 1uKII, WM KU3HEHHBIM IUKI KiIeTkd. WMHTepdasza u MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JunnouaHeli W TamIoOuJHBIA ~ XpOMOCOMHBIE ~ HAOOphl.  XpOMATHBI.
[{uToIOTMYECKHE OCHOBBI PAa3MHOXKEHUS W  HUHAUBUAYAIBHOTO  Pa3BUTHSA
OpPraHu3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrHYECKU CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMbI pa3MHOKEHHSI OpraHU3MOB: Oecrosoe U mnojoBoe. Buabl 6ecnosoro
Pa3sMHOXEHUS: JICJIEHWE HAJABOE, II0OYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOMXkEHUE, €ro OTAUYMS OT OECIOJIOTO.

Meito3. Cragum meio3za. Ilpomnecchl, mNpoUCXOASIIME HA CTAAUSAX MEN03a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buonornueckuii cmbicin u
3Ha4YECHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBeIe *Keme3bl: CEMEHHUKUA U SIMYHUKA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaTo30uj, SIMIEKJIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OcoOEHHOCTH CTPOCHHS SIMIIEKICTOK W CrlepMaro3ouaoB. OII0I0TBOPEHUE.
[Taprenorenes.

NunuBunyanpHoe  pa3BuTHE (OHTOTEHE3). OMOpPHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHSl Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, racTpyisiius, opranorere3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MpAMOe, HenpsiMoe (JIMUYMHOYHOE). BiusiHue



CpeIlbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHBIC
ypOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTCHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHS.

JemoHcTpanum:

Tabmuupr m cxembl: «DOpMbI pa3sMHOKEHHS OpPraHU3MOBY», «JIBOWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pAacCTEHUU», «BereratuBHOE pa3MHOXKEHHE
pactenuity, «Jlenenune kineTku Oakrtepuit», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kietounslii 1ukin», «Permukanus JHK», «Mwuto3y,
«Meno3sy, «IIpsmoe u HenpsiMoe pa3BuTue», «l'aMeToreHe3 y MIICKOIUTAOINX U
4enoBeka», «OCHOBHBIE CTAIUA OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30u sl
MJICKOITATAIOLIETOY, «SMIIEKIIeTKa MIIEKONUTAIOWEro», «KapuokuHe3 B KIeTKax
KOpEIlIKa JIyKa», MarHuTHash MOJIe/ib-anIuIuKanus «JleneHue KiIeTKu», MOJETb
JIHK, monens MeTada3zHO XPOMOCOMBI.

JlabopaTopHbie U MPpaAKTHYECKUE PA0OTHI:

Jlabopatopuast pabora Ne 3. «HaOmromeHme MHTO3a B KIIETKaX KOHYHKA
KOpEIIIKA JTyKa HA TOTOBBIX MUKPOIIPENApaTax)».

Jlabopatropuass pabota Ne 4. «M3ydeHue CTpPOCHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacjiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetnku. Micropus pa3BuTus reHeTUKHA. Poib nuTonoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. BkIaj poccuiickux u 3apyOesKHBIX
YUYCHBIX B pa3BUTHE TEHETHKU. MeETOoapl TeHeTUKH (THOpPUI0IOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI€HETUYECKUE
noHsATUsA. [ eHeTnyeckass CHMBOJIMKA, UCTIOJIBb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTHU HACIJIEIOBAHUS MPU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonoruOpuiHOe CKpelmuBaHue. 3aKOH eIuHO-00pa3usi THOPHJIOB IIEPBOTO
nokoneHusd. [IpaBuino JoMuUHUpOBaHMS. 3aKOH pACIICIUICHUS  MPU3HAKOB.
['unoresa yucrorel ramer. [1oaHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuMBaHHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
npu3HaKkoB.  lluToreHeTM4Yeckrue  OCHOBBI  JAUTHOPUIHOTO  CKPEIIUBAHMUS.
Ananu3upyrolee ckpenpanue. Mcnob30BaHne aHAIU3UPYIOMIETO CKPEIMBAHUS
JUJISL OTIPEICSICHUS] TEHOTUIIa OCOOHU.

CueruienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapyleHnne cuerieHust TeHOB B pe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPHUS HACIEICTBEHHOCTH. [ €eHETUUECKHE KaPTHI.



I'enetuka moma. XpoMOCOMHOE OMpeAesieHUe Mmoyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporamMeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBCHHASI.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN ps M BapUallMOHHAS KPUBas.
Hopma peakuum npusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakuuu. CBoiicTBa MOIU(PUKATTMOHHON U3MEHYUBOCTH.

HacneactBenHasi, Wiy TEHOTUNMYECKas, HM3MEHYMBOCTh. KomOMHaTHMBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoLEecC — OCHOBA KOMOMHATHUBHOM
W3MEHUYMBOCTU. MyTanmoHHasi U3MEHYUBOCTh. Kinaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FT€HOMHBIE. HacToTa U MpUYMHbI MyTanuii. MytareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAI0B B HaclIeACTBEHHOM n3MeHunBoctr H. M. BaBuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka wenoBeka. Kapuworun denoBeka. OCHOBHBIE METONBI T€HETHUKHU
YeJIOBEKa: TCHEAJIOTHISCKHM, OJIM3HEI[OBBIM, [IMTONCHETUYCCKIUI, OMOXUMHYICCKHM,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONPEIEIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[11P-ananu3a. HacneacTtBeHHble 3a00JIcBaHHMS 4YEJIOBEKA: TIEHHBIC OOJIC3HU,
00JIe3HU C HACIEICTBEHHON MPEIpacloIoKeHHOCThIO, XPOMOCOMHBIE OOJIEe3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIIETKH. [IpuHIMIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHHS TEHETHUYECKUX
Oone3Hel. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUHN T€HETUUECKUX 3a00JI€BaHUM YeIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBunos.

Tabmuiet uw cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAaHUE U €r0
IUTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS W €ro ILUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpuaHOe CKpeluBaHUE,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Meitio3»,
«B3anmMoAenuCTBUE AQJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPACTECHUM,
JKUBOTHBIX M 4eJoBeKa», «['eHeTHka momnay», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUIEHHOTO ¢ mnosiom», «KapuoTtumbel 4enoBeka UM KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUUBOCThY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTuKa rpynn KpoBu», « MyTalimioHHasi U3MEHYUBOCTH.

O6opynoBanue: MojenHu-ammInKanun «MOHOTHOPUIHOE CKpEIUBAHUE,
«Hemonnoe nomunHupoBanue», «JlurnbpugHoe ckpemmBanue», «llepekpect



XPOMOCOM», MHKPOCKOII U MHKpompemnapaT «Jlpo3odunay (Hopma, mMyTanuu
(b opMBbI KPBUTLEB U OKPACKH Tefa), repbapuit «I'opox moceBHOW.

JlaGopaTopHble ¥ NpaKTU4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y APO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopatopHas padota Ne 6. «3ydeHne MoanpUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOM.

JlabopatopHasi pabota No 7. «AHanu3z myTanuili y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekups Kak HayKa W IpoLecC. 3apOKICHHUE CEIEKIUH W JOMECTUKALUA.
VYuyenue H. . BaBwioBa 0 1eHTpax TNPOUCXOXKIEHUS H MHOT000paszus
KYJbTYPHBIX pacTeHUU. LIeHTpBhl MPOUCXOKIECHUS NOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIKU. MacCoBbIi U MHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHMHW M KUBOTHBIX. OLEHKa JKCTepbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuauHT. Yucras nuHus. CKpelluBaHUE YHUCTHIX JIMHUM.
['ereposuc, win rubpunHas cuia. HepoicTBeHHOE CKpelMBaHUE — AyTOPHJIUHT.
OtnanéHnass rtuOpuamuzanuss U e¢ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJyYCHUE TOJUIUIONJOB. JIOCTMIKEHUSI CENEeKUUM PACTCHUW, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buortexHomorns Kak OTpacib IMPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTarbl
co3ganusi pexomouHanTHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Kinetounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanne BBICOKOMPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKkoJlorMuyeckue W 3Tthdeckue  mpobiembl. MO —  reHeTHueckd
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpersr: H. WU. BaBunos, . B. Muuypun, I'. I. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «LleHTpbl TPOUCXOXKIACHUS U MHOT00O0pasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHmity, «OtnanéHHas ruopuau3anus», «Padoter akagemuka M. ®@. Banosay,
«Ilomumnounus», «OO0beKTh OuotexHonorun», «Kierounsie KyJabTyphl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsiKH MIIOA0B U KOPHEIJIO0B AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuil «CenbCKOX03IMCTBEHHBIE PACTEHUS.



JlabopaTopHble U MPaKTH4YeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOJIBI M JIOCTH)KEHHS! CEJIEKIUU PACTEHHA U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3sCTBO, J1ab0OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHASL OHOJIOTHS.

[Ipennocbuiku BO3HUKHOBEHHS SBOJIIOIMOHHON TEOpHH. BOJIOIUOHHAS
TEOpHsI U €€ MECTO B OMOJOruMu. BiusHue 3BOJIIOIIMOHHOM TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerensctBa 3Bomonuu. [laseoHTosIOrMYECKHE: MOCIEA0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B TMAJEOHTOJIOIMYECKOW JIETONMUCH, NEpPeXOAHbIe (QOPMBI.
buoreorpaduueckue: cxoIcTBO U paziuure payH u Giop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auyusi 3MOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTEeH y BCeX
OpraHU3MOB.

OBomonmonHas teopusi Y. JlapeunHa. Ilpeanocbuikn BO3HHUKHOBEHUS
napBuUHU3Ma. JIBMKYIIME CHIJIBI SBOJIONUUA BUIOB 1O JlapBuHY (M30BITOUYHOE
Pa3MHOXEHHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONPEIEICHHAs M3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonuu (CTI) u €€ OCHOBHbBIE MOJIOKEHUSI.

MuxkposBoitonus. [Tonynsuus kak e1MHUIA BUIA U SBOJIOLINH.

JBvokyme cuibl ((hakTopbl) SBOJIONUUA BHIOB B Mpupojae. MyTallmoOHHBINA
npolecc U KOMOMHATHBHAsT M3MEHYUBOCTh. [lomynsiiOHHBIE BOJIHBI U JApend
reHoB. M3omsuust u Murparusi.

EcrtecTBeHHbIlt 0TOOp — HampaBistomui ¢daktop »Bomoonuu. Dopmel
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCT, OPraHM3MOB Kak pe3ysibTarT 3Bodonuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTaHu3MOB. ApoMOpG03bI M UTNO-aTANITAIIHH.

Bun u BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa30oBaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MaxkposBomonsi.  dopmbl  3BosOLMK:  (pUNeTHYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh 3BOTIOIIH.

[Ipoucxoxaenne OT HeCHeUaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anysa. AJanTUBHAS paguaius.

JleMmoHcTpanuu:



[Moptpetsi: K. JIunne#, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepuos.

Tabmuupl u cxemsbl: «Pa3BuTHEe OpraHUYECKOro MUpa Ha 3eMiiey, «3apobIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cylecTBoBanue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pa3ue COpTOB PACTEHUID,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsuum»,  «MyTranuoHHas
U3MEHUYHUBOCTBY, «ApoMopdossl», «anoamantamumy», «OOmas aereHepamus»,
«/IBmkymue cuibel 3Boirounny, «Kapra-cxema wmapmipyra myremectBus Y.
Hapsuna», «boprba 3a cymecTtBoBaHue», «lIpUcrmoco6IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTUUECKOE BU000PA30BAHUEY.

O06opynoBaHKe: KOJUIJIEKIIUSI HACEKOMBIX C Pa3JMYHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOJIOB U CeMsH, KoJuleKuus «lIpumepbl 3allUTHBIX MPUCIOCOOTCHUN Y
KUBOTHBIX», MOJIeJh «OCHOBHBIC HAMPABJICHUS IBOJIIOLUNY», OOBEMHAsT MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas xapta wmupa, Kowiekius «DopMbl COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojaenb amnmukamus «llepekpect
XpOMOCOM», BIaxHble mnpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTanu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NPAKTHYECKHUE PA0OTHI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onucanue npuCoCOOJEHHOCTH OpraHu3Ma U
€¢ OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE KM3HU Ha 3eMmJie.

JloHay4yHbBIE TIPEICTABICHHUS O 3apOXKACHUU >KU3HHU. HaydHble THUNOTE3bI
BO3HUKHOBEHHUS >KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEpPMUsS. XHUMHUYECKas
HBOJTIONMS. AOMOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCIepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOMOUKA. HauanbHble 3Tambl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM M WX HBOJIIOLHUS.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButne xu3HM Ha 3emse mo spaMm M nepuojam. Karapxein. Apxernckas u
npoTepo3oiickas dphl. Ilanmeo3oiickass 2pa U €€ TepUOAbl: KEMOPHUICKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030iickast 3pa u €€ MepUoJibl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHo3olickas »3pa W €¢ TNEepuoAbl: TNAJCOrC€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KiIuMaTa U IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIIMU PACTUTENBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osiBIIEHHE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro MHpa KaK OTpakeHue HBOIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
IIPOUCXOXKJICHUN YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXOACTBa H
pa3InyMs YeJIOBEKA U )KUBOTHBIX. CUCTEMaTHYECKOE MOJ0KEHHUE YEIOBEKA.

JBwxymue  cunbl  (pakTopbl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTb M  €CTECTBEHHbIH 0TOOp. OOIecTBEeHHBIH 00pa3 KHU3HH,
U3rOTOBIICHHE OPYAUI TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmeneli, YenmoBek npAMOXomsmMi, YenoBeK HeaHIEpTalbCKui, YenoBek
pa3ymHbIil. Haxoakum HMCKOMaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHMS, O00JAaCTb
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYIHUS.

Yenoeueckue packl. OCHOBHblE  OOJBIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (PKBaTOpuUalibHasi),  MOHTOJIOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  OPUCHOCOOJEHHOCTH  MPEACTAaBUTENICH
YeJIOBEUECKUX PAac K YCJIOBUSM CYIIECTBOBaHUA. ENMHCTBO YelIOBEUECKHX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetsr: @. Pemu, JI. ITactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «Bo3ankHoBeHne COJIHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenpHas kietka», <«OKuBOTHas  KJIeTKay,
«IIpokapuotnueckas kierka», «COBpeMEHHass CUCTEMa OPraHUYECKOTO MHpPaAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS YEJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmune moan», «ApeBnHue moanm», «llepsbie
COBPEMEHHBIE JTHON», «HeI0BeUeCKue pachy.

O6opynoBanne:  mymspku — «[Ipoucxoknenne — 4denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHbOHIIA), CIEMKH WIH
M300pKEHHSI KAMEHHBIX OpYyJIUW MEepPBOOBITHOTO 4YesloBeKa (KaMHHU-YOMIEpPHI,
pyowna, ckpebsia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJeKius «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U NPpaAKTUYeCKUE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsl «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mMbl 1 OKpY:KaUIas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl IKOJIOTUA. MEeTOIbI 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, IMOYBEHHAas,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue (axktopel. Kiaccudukanusa skonorudyeckux (paxTopos:
abnotuyeckue, OWOTHMYECKUE U aHTPONOreHHbIC. JleHWcTBHE HKOJIOTMYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHocTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JACUCTBUIO  aOMOTHMYECKUX  (PAKTOPOB.
buosiornueckne puTMBl.

buotnueckue  QaxTopsl. Buner  OGuotnueckux B3aUMOJICCTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpau3M. 3HaueHHE OHOTHYECKHMX B3aUMOJEUCTBUM Ui CYLIECTBOBAHMUS
OpraHU3MOB B IMTPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH mnomyysanud. (OCHOBHBIE ITOKa3aTeld
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. [[nHaMuka 4ucI€eHHOCTH MOMYJISIIUHA U €€ PEryJIsiusl.

JemoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, 3. I'ekkens.

Tabnuiel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OUTaHUS
opranu3MoBy», «®Doronepuoauzm», «llonmymsnun», «3aKOHOMEPHOCTH PpPOCTa
YUCJICHHOCTH NOMYJISUK UHPY30puu-Tyhenbkny, «Ilumesrie nemm».

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

Jlaboparopnas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTU PAaCTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuyeckas padora Ne 2. «IlomcueT MIOTHOCTH MOMYJIAIIMN Pa3HbIX BUJIOB
pacTeHUu.

Tema 4. Coo01ecTBa M 3K0J10rH4ecKHe CUCTEMBbI.

Coo0miecTBOo opraHu3MoB — OuoineHo3. CTpyKTypsl OHMOIEHO3a: BHOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBs3u B
OHOILIEHO3E.

Dkosiornueckre cuctembl (dkocuctembl). IloHste 00 »dKocucTeMe u
ouoreorieHo3e. OYHKIIMOHAIBbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NMOTOK 3HEPIUU B SKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHM HKOCUCTEMBbI. [luieBble 1enu W CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: OuMOMacca, MPOAYKIHUA. IKOJOTHYECKUE
nupamMuibl:  MPOAYKIMHU, YHCICHHOCTH, Ounomacchl. (CBOWCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUuTHE. CyKIECCHS.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0341MCTBEHHOE 3HAUEHNE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak ¢akrTop ycToHuMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panulipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBO U ero ¢GyHkiuu. OcobeHHocTH Ouochepsl Kak
I00aNbHOW 3KOCUCTEMBI. Jl[MHAMUYECKOe paBHOBECME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BemecTB 1 OMOre0XUMHUYECKUE ITUKIIBI JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B Onochepe 3eMiii. AHTPOIIOTEHHbBIE U3MEHEHUS B Ouocdepe.
['11oGanbHBIC SKOJIOTHYECKUE TTPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEYECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBa paMoOHAIBHOTO
VOpaBJICHUS TIPUPOJHBIMHA pECypcaMd W WX HCHOJb30BaHME. J[OCTHKEHHS
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaues, B. U. Bepnaackuii.

Tabmuupbl 1 cxeMmbl: «lIuimieBsle nenm», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenmum nuTaHus», «IKOJOTHYECKAs] MHUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecan, «buoneno3 Bomoemay», «ArponeHo3», «lIpumepHbie
AHTPOITIOTEHHBIE  BO3JICWCTBUS Ha MNpUPOAY», «BaxHelline HCTOYHUKHU
3arpsi3HEHHs] BO3/IyXa W TPYHTOBBIX BO», «[louBa — BakHeHIash cOCTaBISIOMIAS
ounochepr», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil 3pdex», «DPakTopsl
paauoaKTUBHOTO 3arps3HeHus Ouochepb», «OO0m@as cTpykTtypa Ouochepbi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIH DdKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopot a3zora B mpupozae».

O6GopynoBanue: MoJeab-aniukanus « Tunuyabsie OMOLIEHO3bI», TepOapuit
«PacTtutenbHble co00IIeCTBaY, KoJuiekuuu «buonienosy, «Bpenurenn BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», Trepbdapud ¥ KOJUIGKIUMU pacTeHUH U
YKUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TPyMIaM OJHOTO BHIA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paXeHUS OXPaHIEMbIX BHIOB
pacTEeHUM U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOITPAMMLI 11O
bBMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacuo ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOGHMs  OOyyaromMMHUCA HpPOrpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpyKkType IMUYHOCTHBIX PE3YJbTATOB OCBOCHHUS Mpeamera «bHuosorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISAIONIME: OCO3HAHHE O00YyYarolUMUCA POCCUMCKON
Ipa)XJaHCKOM UJAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACICHUI0, HAJIWMYhe€ MOTHBAallUM K OOy4YyeHUIO0  OHOJIOTHH,
[[EJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJUIIMA Pa3BUTUS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMUXCSl PYKOBOJICTBOBATHCA B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS IpeaMera «bHOJIOrusD» JOCTUTarTCs B
CANMHCTBE YYEOHOW U BOCIMTATEILHON JIEATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS M
CaMOpAa3BUTHUSA, PA3BUTHsS BHYTPEHHEW NO3ULMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IPABOIOPSAAKY, YEJIOBEKY TPyJa U CTApLIEMY MOKOJICHHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJIEIAUI0 U
TPaJUILMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit denepaunu, Opupose U
OKpYXKaroUIen cpelie.

JImdHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mipeamera «buonorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WLMEH JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIACHUH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA IEITEIBHOCTH B MPOLIECCE PEeaJr3allii OCHOBHBIX HAIPABICHUU
BOCIIUTATENBHOU IE€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD MPAKIAHCKON MO3ULIMUA 00YUaIOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIEeCTBa;



OCO3HaHWE CBOMX KOHCTHUTYIHMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTH IMPHU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIIBHBIX 3aJ1a4, BBITOJTHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €¢;

YMEHHE YUYHUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU yOEXKICHUSMU, KYIbTYPHBIMU IICHHOCTSIMH H
COIIMAIbHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXIAECHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTCPCKOU ESITEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]
Ponunoi, ropmoctu 3a CcBOM Kpad, CBOXWO PoOJanHY, CBOHM S3BIK U KYJBTYpY,
IIPOLIIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIIECIHUIO U MaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYECHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaeiHas yOeXICHHOCTb, TOTOBHOCTh K CIYK€HHMIO U 3aumre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HaHMUE JYXOBHBIX [IEHHOCTEU POCCUUCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/a B MOCTPOEHUE YCTOMYUBOTO OYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAUTEIISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsh ICTETHKY ObITa, Hay4HOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, 0OIIECTBEHHBIX OTHOIICHHUI;



MMOHUMAaHUE 3MOLIMOHAIBHOIO BO3/AECHCTBUS )KMBOUM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH KAYECTBA TBOPYECKOM JINYHOCTH;

5) ¢u3uveckoro BocmUTaHHUA, (POPMUPOBAHHS KYJILTYPbI 310POBbsl U
IMOLMOHAJIBLHOIO 0JIArONoJyYns:

MOHMMaHUE M peanu3anus 3740poBoro W 0Oe3omacHoro oOpasza >KU3HU
(310poBO€  THUTaHHWE, COOJIOJICHUE TUTHECHUYECKHX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryjsipHas dusndeckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (pU3HUYECKOMY M IICUXHMYECKOMY 3/I0POBbIO;

MMOHUMAHUE LEHHOCTU TMpaBWJ HUHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 310POBBIO U )KM3HU JIIOCH;

OCO3HaHUE TOCJIEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYAOIIO0UE;
FOTOBHOCTh K aKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKON U COLIMATIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIBHO

BBITIOJIHATH TaKyI0 AESATEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MpodhecCHOHATbHON e TeIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBIOOpP Oyaymied npodeccud U Ppearu30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O MU CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) DKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K NPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYILIECTBOBAHHS;

NOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM JIs
OKPYKarOUIEN CPEJIbL;

OCO3HaHMWE TrI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MpU HM3YYEHUH OHOJIOTUU
3HAHMST W YMEHUS TpPU pEHIeHUH TpoO0JeM, CBA3aHHBIX C paldOHATbHBIM
OPUPOJIOTNIONB30BaHUEM  (COONIIOIEHNE  TPaBWJ  TMOBEACHHUA B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B 3KOCHCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JEWCTBHM, MPUHOCAIIMX BPEd  OKPYKAIOLIEH
NPUPOIHON cpefie, YMEHHE MPOrHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILATh UX;

HaJIM4YUE PAa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, IKOJIOTUYECKON KYIbTYpHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLAAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JACSATEILHOCTH IKOJIOTUUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOIO Ha JHUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UMUTATEIILCKOM KYJIbTYpbl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOABMU U IMO3HAHUS MUPA;

NOHUMaHUE CHeuu(PUKU OHOJOTUM KaK HayKdh, OCO3HAaHMUS €¢ poJu B
GbopMHpPOBaHUU PANMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJI0CTHOTO
MPEACTaBICHUS] 00 OKPYXKaIoleM MHpPE KaKk O €JIMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpaHEHUS TPUPOTHOTO PAaBHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieueHus: HOBOTO YpPOBHSI Pa3BUTHUSI MEAUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaThb PECypCHble MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BbIX0J1a U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieueHusi mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHAJIHLHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcoB M (HOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJIOTHYECKHX 3HAHUU B LEJIX
MOBBIMICHUS OOMIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIIBHONW TPAaMOTHOCTU OOydaroniuxcs, GopMupyeMoi
IpU U3YYEHUH OMOJIOTHH;

MOHUMAHME CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh IIOJlydaeMble 3HAHUSA MJId aHalu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHUE JejlaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (DAKTOB U
MMEIOUIUXCS JAHHBIX C LIEeJIbIO TTOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
penieHust Ipo0sieM B peajbHbIX KU3HEHHbBIX CUTYaIUsX;

OCO3HAaHHME LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATENBHOCT HUHANBHUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa3oBaHUIO |
caMO00pa30BaHUIO, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI y4eOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe JUIS (OPMHUPOBAHMS MHPOBO33PEHUS OOYyHaroOUUXCs
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIE MOHSTHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB IIO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SIBICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCccleoBaHue,  HAONIOJIEHWE,  U3MEpPEHHe,  OKCHEPUMEHT U JPYTHX),
YHUBEpCAJIbHBIC y4eOHBbIE JEHUCTBHUSl (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmHpoBaHue (YyHKIHMOHATIBHOM
IPaMOTHOCTH M  COLIMAJBHOW KOMIIETEHIMH OOydYaroIuXxcsi, CHOCOOHOCTb
oOyuaromxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHUS M  YHUBEpCalbHblE Y4YeOHBbIC JICHCTBUA B
ITO3HABATEJILHON U COLMAIIBHOW MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMBbl CpPEIHEro OOIIero
0o0pa30BaHUs JOJKHBI OTPAKATh:

OBaanenne YHHBEPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBble JJOrHYeCKHE JIeiCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  IpoOlJieMy,
paccMaTpuUBaTh €¢ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHWM TMPUEMbI JIOTMUYECKOTO MBIIUICHUS
(aHanuza, CUHTE3a, CPaBHEHHUSI, Kiaccudukanuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX TOHATHUM (BBIJCIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBAThH
CBSI3U C JPYTUMH MOHSTUSIMH );

OTpENeNIATh IEeIU JEATCIbHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUH HUX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ICSITEILHOCTH C MOCTABICHHBIMU LIETISIMH;

MCIIOJIh30BaTh OMOJIOTUYECKHUE TOHSATUS JUTsl OOBsICHEHUS (DAKTOB M SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHS B pPaccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeAcTBa s peACTaBICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKK€  NPOTUBOPEUMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4E€TOM aHallM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTaTOB
LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM IESITEIBHOCTH;

KOOPAVMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJIEHUE PU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIQJIETh HaBbIKAMHU y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHON IEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi 1Opo0sieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOAO0B PELIEHUs TPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBl JACATEIBHOCTH IO IIOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, NpPeoOpa3oBaHUI0 U NPHUMEHEHUIO B Y4YEOHBIX
CUTYalIUsIX, B TOM YHUCJIE NPU CO3JaHUU YYEOHBIX U COLIUATIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIN TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSIMHA U METOJaMU;

CTaBUTh W (opmMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIATh MPUYUHHO-CJICJICTBEHHBIE CBA3M W aKTyaJlU3UpoOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEeHTbl AJi1 JOKa3aTelbCTBa
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJsbTarshl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLICHUBATh TPUOOPETCHHBIN OIIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBIN MOMCK MEpPeHoca CPEICTB U CIOCOOOB
NEeUCTBUS B TPOGECCUOHAIIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, NPEIIararb OPUTMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POPMALUU (TEKCTE yueOHOTro
nocoOusi, Hay4YHO-IIOMYJISIPHOM juTeparype, OHOJIOTMYECKUX CIIOBapsiX M
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHamu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€¢ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(GopMyTUpOBaTh 3aMPOChl U MPUMEHATH PA3IUYHBbIE METOJBI PU MOUCKE U
otOope Omosornueckor MHGOPMAITUH, HEOOXOIUMOU ISl BBIMOTHEHUS YUEOHBIX
3ajiay;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANIbHYIO  (OopMy  mIpencTaBICHHUS
ouonornyeckor nHpopmaiuu (cxembl, rpaduku, AUarpaMMebl, TaOIUIbI, PUCYHKU
¥ JIpyroe);

WCIIOJIb30BaTh HAYyYHBIA SI3bIK B KAueCTBE CpEICTBA MNpuU pabore C
Ononornyeckod MHPOpMALME: MPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (opMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJIQJICTh  HaBbIKAMU  pAcCHO3HAaBAHMS W 3alIUTBl  MHPOPMALIHH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU 1€CTBUAMM:

1) oOmenue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCEX cepax KU3HU, aKTUBHO Y4acCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEJIBHO BBIMOIHEHUS MpeasiaraeMoi
3aJ]auM, YYUTHIBATh UHTEPECHl U COIMNIACOBAHHOCTb MO3MIMHM JAPYTUX YYaCTHHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HeEBepOAJIbHbIE CpPEJACTBAa OOIICHHS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3UYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJEHUCTBHUS, MOHUMATH
HaMEpPEHUs JPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKkTHOU popme hopMyIrMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBUIYAJTbHON
paboThI IPU PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUH YUeOHOM 3a/1auH;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBUH C Y4YCTOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEN KayKIOr0 4IEHa KOJUIEKTUBA;



NPUHUMATh 1M  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh IECHCTBUSA IO €€ JOCTHKECHHIO: COCTABIILATH IUIAH JIEWCTBHIA,
pacnpeneniaTb pold C y4eTOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOET0 BKJIaJa M KaXKIOTO YYaCTHUKA KOMaHIbl B
oOIIMii pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBAaTh HAEH C TO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETHYECKOE TIIOBEICHHE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU 1eCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJEM U HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI I1EJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSTENIBHO OCYILECTBIISATh [TO3HABATEIBHYIO IEATEIbHOCTD, BBISABISATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIHHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSATENIbHO COCTaBJIATh IJIaH pEIIeHUs MpoOJeMbl C  y4E€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 PELICHHUE;

OLICHHMBATh IPUOOPETCHHBIN OIIBIT;

CrocoO0CTBOBaTh (DOPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3SPYyIULIMU B
pa3HbIX O00JacTsIX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOW 0O0pa3oBaTENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh  HaBbIKAMU  [IO3HABATEIbHOW  pedIeKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPHUEMbI pedIeKCUH AJIi OLUEHKHU CHUTYyallluH, BhIOOpa
BEPHOTO PEILECHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHUS M0 HX
CHU)KCHMUIO;



IIPUHAMAaTb MOTHMBBI M apPryMEHTBl JPYTHX IIPU aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

MPUHUMATD CeOsI, TOHUMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX IIPU AHAINU3E pE3yIbTATOB
NEATEIbHOCTH;

MpHU3HABaTh CBOC MPABO U MPABO IPYTUX Ha OLINOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue 1y yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM MO OCBOCHHUIO, HHTEPIPETALIUU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3IMYHBIX YUYEOHBIX CHUTYallMSIX, @ TaKKE B pPeajbHBIX
JKU3HCHHBIX CUTYallUsX, CBA3AHHBIX C Owojorueid. B mporpamme mnpeamMeTHbIe
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOGHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kj1acce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJOTUU B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHUS, O BKJIAAE POCCUUCKUX U
3apyOEKHBIX YUYCHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJIEpKAHUE OWOJOTHYECKUX TEPMUHOB W TOHSTHH:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (0OMEH BEIIECTB M IPEeBpaIlCHHE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIUsA), YPOBHEBAsI OpraHU3aIUsl )KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLSA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasl JIorMa MOJIeKYJsapHOW Owuosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuii H. Y. BaBunoBa), onpenenstb rpaHUIlbI
WX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMMCAHUE YKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHU3alys U IPOBEJICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIIABW)KEHHE  TUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIICITyEeMBbIMH BEIMYWHAMH, OOBSICHEHHE MOTYyYEHHBIX



pPE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPHH M 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICTATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
IYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILCHUS SHEPTHHU B KIETKE, (OTOCHUHTE3a,
IJIACTUYECKOTO W DJHEPreTHYecKkoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOTO PpPAa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHUE TPUMEHSATHh TOJyYCHHBIC 3HAHUS UIsi OOBSICHEHHS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUU, JUJISI MPUHSITHS MPAKTHYECKUX PEIICHUM B MOBCEIHEBHOMN
KU3HU C 1eNbl0 obOecrieueHus: O€30MacHOCTH CBOETO 370POBbSI M 370POBbS
OKPY’KaIOIIUX JIO/ICH, COOIOIEHUSI HOPM TPaMOTHOTO TIOBEIEHUS B OKPY’KaroIIeH
IPUPOTHON cpesle, TMOHMMaHUE HEOOXOAMMOCTH WCIIOJIb30BaHUS JOCTHKCHHIA
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHI JUISL PalOHAIIEHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE peIllaTh »JIIEMEHTApHbIE TEeHETUYECKHE 3a/Jayd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAHMUE, CIICTNICHHOE HACleAOBAaHWE, COCTAaBISTh CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKa3aHusl HACJICIOBAHUS TPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOPHBIE M TpaKTUYeCKHe paboThl, cOOI0IATh
npaBuia nmpu padbote ¢ ydeOHbIM U JTa00pPaTOPHBIM 000PYI0BAHHUEM;

YyMEHHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HMH(POPMAIIHIO
OMOJIOTHYECKOTO  COACPIKAHMsSI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH()OPMALIMIO U3 HECKOJIBKMX MCTOYHHUKOB, TPAMOTHO
WCITIOJI30BATh TIOHITHIHBIN arapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 11
K1acce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (HOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX yYCHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (YHKIIMOHAIHLHOM
I'PaMOTHOCTH Y€JIOBEKA TSI PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJAEpKAaHUE OMOJOTMYECKHMX TEPMUHOB U TOHSATHUM:
BU/I, IONYJISALNS, T€HOMOH, BOJIIOIUS, ABUKYIIME CUIIbI ((hAKTOPBI) SBOJIOLUH,
IPUCTIOCOOIEHHOCTh OPTaHU3MOB, BUJI000pa30BaHuE, IKOJIOTHYECKUE (aKTOPHI,



DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LENH IUTaHUs,
HKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTWYECKHE TEOpUr (3BOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimeBoro cxoacrea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit ’Bomornuu A. H. CesepuioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJAaMH HAyYHOTO MO3HaHMs B OMONOruu: HaOII0eHIE U
ONKMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys W IPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIIBW)KEHHUE  TUIOTE3bI, BBISIBJICHUE
3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU BEJIUYMHAMH, OOBSCHEHUE IOITYYECHHbIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MNPU3HAKA CTPOCHHSI OHUOJIOTHYECKUX
OOBEKTOB: BMJOB, NOMYJSLMHA, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreolEHO30B U JKOCHCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEJICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHMS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JEUCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEIIECTB M IIOTOKAa JHEPIMM B 3KOCUCTEMAaX, AHTPOIIOICHHBIX HW3MEHEHHI B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOTreOXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJyYECHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI MPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KU3HU C IeNbl0 obOecrieuyeHus O€30MacHOCTH CBOETO 370pPOBbS M 370POBbS
OKPY>KaIOIKX JI0/IeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKPY KaroIIei
OPUPOAHON cpele, MOHMMAaHWEe HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOU OMOJIOTUH JUIsl pallMOHATBHOTO MPUPOI0NI0JIb30BAHUS;

yMEHHUE pelaTh 3JE€MEHTapHble OMOJOTUYECKHUE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BeIleCTB U SHEPTUU B dIKOCHUCTEMaX (1€ MUTaHUS);

YMEHHUE BBITIONHATH JIA0OPATOpPHBIE W TMPAKTHUYECKUE padOThI, COOIIOAATH
npaBuiIa mpu pabore ¢ ydeOHbIM U J1a00pPaTOPHBIM 000PYI0BAHHEM;

yMEHUE KPUTHYECKH OLEHHWBATh W HMHTEPIPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOUIYI0 IICEBAOHAYYHBbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  IJI0OajdbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIIECHMS,
0000111ast 6MOJIOrMYECKYI0 UH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! brosorus kax fayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 X 1 :
WBBIC CUCTEMBI U X OpTaHHU3AIH 0.5 httos://m.edsoo.ru/7f41c292
. bubnuoreka [JOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 AKHSHCCATENBHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkKEeHME U MHIUBHYAIBHOE PA3BUTHE 5 05 1 bubnuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U H3MEHUYUBOCTD 3 1 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
bu6nmoreka [JOK
8 Pesepaiioe Bpens 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 4
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11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 IBOIMOUHOHHAS OHONOTHA d 0.5 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 1 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 Oprafu3MBl H OKpYIKaiolLas cpesa > 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4 1
Coo011ecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Pesepsitoe spens 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2.5 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne
* buonorus, 11 xnace/ Kamenckuit A.A., Kacnepckas E.K., Cuormnazos B.1.,

AxknmonepHoe obmecTBo «M3aarenscTBo «lIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. 10—11 k. [Iporpammel | yueOHO-METOAMUECKOE

nocobue / 1. b. Aradgonosa, H. B. babuues, B. 1. CuBornazos. — M. : Jlpoda,
2019.

buonorusa. Meronuueckue pekomennauuu. [Ipumepnsie pabodrie mporpaMmel.
10-11 ximaccel: yue6. mocobue s 001meoopa3oBar. OpraHu3amuii : 0a30BbIN
ypoBeHb / CuBornazoB B.. — M. : TIpoceemenue, 2017. — 82 c. : mi. - ISBN 978-

5-09-049814-2.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/



https://lesson.edu.ru/06/05

C=RU, O=I'bOY COUW n.Jlynayapckui,
CN=TapabbiknHa A.A.,
E=so_cu_lunachar_stv@samara.edu.ru
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