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OCBOCHHMSI OOyYalOIIMMHUCS OCHOBHOW 00Opa30BaTeIbHON MPOTPAMMBI CpPETHEro OOIIEero
oOpa3oBaHUs
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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yue6HoMy npenmMety "buonorus" (manee - 6M0I0THsI) HA YPOBHE CPETHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bruosorus» u OCHOBHBIX IOJIOKEHHUH (enepanbHOil pabodeit mporpaMMel
BOCIIMTAHMUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs usyudeHus (10-11 xmaccer)
ABJISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00macTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHIY.
Cornacao mnonoxenusm OI'OC COO mnpoduibHble yueOHbIE MpeIMeThl, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoMm muddepeHnmraniy 00ydeHus: Ha YpOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpPeIHHM OOIMHUM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIUM O0pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATUX YYEOHBIX MPEAMETOB JOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATENbHBIX M PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTaluen
0o0ydJaromuxcsi U CTUMYJIHUPOBAHMEM HHTEpeca K KOHKPETHOW O0JIacTH HAydyHOTO 3HAHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JICTIOM.

[Iporpamma no yuebHomy npenmery "buosorus” maér npencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpPHpPOBaHHE IO pa3jeliaM M TeMaw,
pacmpezeneHue 1o KiiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUeHHs YIeOHOTO MaTepuaia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4yeOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHOJIOTHHM peaii30BaH MPHUHIIUI
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHWS,
Omaromaps 4YeMy MpPOCMATPUBACTCS  HAMPABICHHOCTh HA  TOCJIEAYIOIIEe  pa3BHUTHE
OMOJIOTUYECKUX 3HAHWM, OPUEHTHPOBAaHHBIX Ha (HOPMHpPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUSI, IKOJOTUIECKOTO MBINUICHHS, MIPEICTAaBICHUA O 3JI0pPOBOM 00pasze KU3HU, Ha
BOCITUTAHUE OEPEKHOTO OTHOIIEHUS K OKpYXKalomeld NpupodHoi cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buomorus» B peamu3anuu
tpeboBanuit ®I'OC COO k MmIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM
pesyibrataM o0y4deHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBbHOM
JEATEITLHOCTH OOYyYaIOIMUXCsA TI0 OCBOCHHUIO COJEpKaHUs OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHETo 001Iero oopazoBaHusl.

VYueOHbIil mipenMeT «buoOTHA» HAa YpPOBHE CpPEIHEro OOINero oOpa3oBaHUs 3aBEpIIACT
Omosnoruveckoe o0pa3oBaHKE B IIKOJE U OPUCHTHPOBAH HA PACHIMpPEHUE U YIIyOJIeHne 3HaHUN
0o0ydJarommxcsi O J>KUBOW TPHUPOAC, OCHOBAX MOJICKYISIPHOM U KJIETOYHOM OuoJioruw,
YMOPHUOIIOTUN W OMOJIOTUU PA3BUTHS, TEHETUKHU, CEIICKIINH, OMOTEXHOJOTHH, IBOJIIOIUOHHOTO
YUEHUS U IKOJIOTUH.

Nzydenne yuebHOTO mpenmera «buonorus» Ha yriiyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TMOCIENYIONIEMY IOJTYyYEeHUI0 OHOJOTHYECKOTo O0O0pa3oBaHUs B
By3aX W OpPraHU3aLUAX CPelHEro npodeccnoHaabHoro odpasoBanuss. OCHOBY €ro CoAepXKaHH
COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUM, MOJIYYEHHBIX MpPU HM3YyYEHUH OOYyHarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YellOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [IOMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
MPUKJIATHOTO M TMOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI s
nocJIeIyroniero Beioopa npodeccun. Bo3zmMoxkHa Takyke MHTETpanus OMOJIOTMUYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYYCHHBIMU 00YYAIOIUMUCS MIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpady 1 MaTeMaTHUKH.



CrpykTypa mnporpamMmbl o ydeOHOMY mnpeamery "buomnorus" oTpaxaer CHUCTEMHO-
YPOBHEBBIM M SBOIIONUOHHBIN MOAXOABI K U3ydeHHto Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3alliH,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJOTMYECKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydaloTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLNUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomUXCs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kimacce M3y4aroTcsi BOJIIOIMOHHOE yU€HHE, OCHOBBI 3KOJIOTHH U
yueHue o 6uocdepe.

VYueOHbnii npenMer «buomorus» Tpu3BaH 00€CIEUUTh OCBOCHHE OOYYAOIIMMUCS
OMOJIOTHYECKUX TEOpPH M 3aKOHOB, WJAEH, NPUHIMIIOB W TMPaBHJ, JIEKALMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALNU, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAHHUSIX B OWOJIOTMH, MPUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHuil. s pa3BUTUS U MOAJEpkKAaHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM MHOU
oOnacTu OMOJNOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[enb uzyuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIEHHE
00y4aromyUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra U NpuoOpeTeHrne YMEHUIN MCIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K omnpeaenéHHol o0nacTu mpodecCHOHANBHON NEATETbHOCTH, CBI3aHHOW ¢ OMONOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikenue neiau u3ydeHus yuebHoro npeamera «buonorus» Ha yriayOonéHHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeAyomuX 3a1ay:

OCBOGHHE OOyYalOIMMHUCS CHUCTEMBbl  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTABIJIIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTOOOpa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CHUCTEeM (KJIETKa, OPTaHW3M, TOMYJISIUs, BUJ,
OouoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HaKOMJICHHE  OOyyaromuxcs ¢  METOJaMM  [O3HaHWA  JKUBOW  MPUPOIBL:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISIpHOU M KJIETOYHOU OHoIoruu,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIUU, OMOTEXHOJIOTUU U CUHTETHYECKOU
OMOJOTUM, TAaJICOHTOJOTHH, OSKOJOTHUH); METOJAaMH  CaMOCTOSITEIbBHOIO  IMPOBEIEHUs
OMOJIOTUYECKNX HCCIIeNOBaHUI B JjabopaTopud W B mpupoae (HaONIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAXOAWUTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIUIO; TOJIb30BaTHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXIY pa3BUTHEM OHOJIOTMH M COLMAIBHO-
SKOHOMMYECKUMU U SKOJIOTMYECKMMU NpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH JNEATENPHOCTH 10 OTHOIIGHUIO K OKpYXalolleil NpupogHOW cpene, COOCTBEHHOMY
3I0POBBI0O U 3J0POBBIO  OKPYXKAIOUIMX JIOfeH; OOOCHOBBIBaTH M COOJIOJATh  MeEphI
npopMIaKTUKN WHPEKITMOHHBIX 3a00J€BaHUH, TpaBWIa MOBEICHHUS B IPUPOJE M OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITHUS B O0JIACTH
OHOJIOTHH,

pa3BUTHE Yy 00YYAIOUIMXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 ITpoOJIeMaMM, METOJOJIOTHEeH OHMOJIOTMYEeCKOTO HMCCIIEAOBAaHMS, MPOBEICHHS



OKCIIEPUMEHTATBHBIX HCCIIECIOBAaHUM, pEImIeHUS OWONOTHYECKUX 3a7ad, MOJCTUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIHUTAHHE Y OOYYAIOIIMXCsl [IEHHOCTHOTO OTHOIICHUS K KHBOW MPUPOJE B LEIOM H K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B MPUPOJIC; WHTETPAIIMM €CTECTBEHHO-HAYUHBIX
3HAHUH;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIHOHATBHOM MPUPOAOIOIB30BAHUH
(cobmroneHne TpaBUJl TOBEACHUS B TMPUPOJIEC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Omocdepsl),
COXpPAaHEHHHU COOCTBEHHOTO 3/IOPOBBS M 3JIOPOBBS OKPYKAIOMIUX JIOACH (COONIONECHUS Mep
npoUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  JKU3HEAEATCIBHOCTH B
Ype3BBIYANHBIX CUTYaIUAX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3MaHME YCJIOBHMH JJII OCO3HAHHOTO BHIOOpa OOYYAIOUIUMUCS WHIUBUIYaTbHOU
00pa3oBaTeNbHOW TPAEGKTOPUH, CIOCOOCTBYIOMIEH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHJWBHUIYaTbHBIMH HHTEPECAMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yUCIIO YacoB, OTBENEHHBIX Ha M3Y4YEHHUE OHMOJIOTMM Ha YIrIIyOJIEHHOM YPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 ugaca: B 10 kmacce — 102 gaca (3 waca B
Heznento), B 11 kmacce — 102 gaca (3 yaca B Hef1el0).

OTb6op opraHu3alMOHHBIX  (QOpM, METOJOB H CPeACTB OOydYeHHs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €0 COJEp)KAaHUS M HANPaBIEHHOCTH HA MPOAODKCHUE
OMOJIOTMYECKOT0 00pa30oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYEHUW OMOJIOTMHM HA YIIyOJEHHOM YpPOBHE SIBISICTCS
IpOBE/CHUE JIAOOPATOPHBIX M MpakTHUecKuX pabor. Takke ydacTHe OOydaroUMXcs B
BBIMIOJTHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIpE/ICNICTCS yYUTENIeM Ha OCHOBE HMCIONIMXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMbl, BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHsS OHOJIOTHH.
buonorndeckre Hayku W H3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTAllbHBIC, MPUKIAJHBIE H
MOMCKOBBIE HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3HavyeHue OuoJOrMM B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBs3aHHbIe ¢ Ouonorueii. 3HaUYeHHE OWOJOTHHM B MPAKTHYECCKOU
JEATEIIBHOCTH YEJIOBEKAa: MEAMIMHE, CEJIbCKOM XO34HMCTBE, IPOMBILUIEHHOCTH, OXpaHe
PUPOJBI.

JdemoncTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseii, I
Menpnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. MeunukoB, H. M. Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJNIOTUU C APYTMMU Haykammy», «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU ILEJOCTHOCTb, CIIOKHOCTh U YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3alUs, CaMOBOCIPOM3BEIECHUE, Pa3apakKMMOCTh,
MU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreOICHOTHYCCKHIA),
ouoctepnsiit. [lponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuzsep kak hopma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue »KUBbIe CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpPTaHHU3aLUN.

N3ydenne xuBbIX cucteM. MeTonsl Ouonormueckoi Hayku. HaOmroneHue, n3mepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTMe O 3aBUCHMONM UM HE3aBUCUMOM
nepemenHoil. IDmanupoBanue skcnepumenta. IlocraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6Gnonorndyeckux naHHbix. OLeHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpMuMHbBI HCKa)KEHUS PE3yNIbTATOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmunpr u cxembl: «OCHOBHbIE MpPU3HAKU KU3HUY», «bHOIOrMYecKue CHUCTEMBD»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOr0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTnyeckasi padora «l/crnonp30BaHHE PaA3IMYHBIX METOJOB MPU H3YYEHUHU >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku

Kietka — cTpykTypHO-(OYHKIIMOHANIbHAS €AMHHIIA KUBOTO. VICTOpUS OTKPHITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. IIneiinen, P. Bupxon).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJEKYJISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMHUsA, XpomaTtorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHOe  IEHTpU]yrupoBaHue,



KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Koungoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyyerue Kiemox.

JdemoncTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKom», «lcropus
Pa3BUTHUSA METOJOB MUKPOCKOIIUI».

O6opynoBaH#e: CBETOBOH MHKPOCKOI, MHKPOIpPENapaThl PACTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydueHue MeTOJOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. XumMnueckasi Opranu3anus KJIETKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOdJIeMEHThl. Boga u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEILJIOPETYISALUH.
MunepasnbHbIe BelllecTBa KJIETKH, UX Ouosiorndyeckas posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosnornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunast cTpykTypa Oenka, HMenTHIHAs
CBs3b. BropuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. bruonornueckue GpyHkimu 6enkoB. [lpuonui.

YrneBoapl. MoHOCaxapubl, IUCaXapuibl, OJUrOCaXapuiabl W moyucaxapuabl. OOmmii
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHE CBOICTBa YriieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuae. IMaapodunsHO-THIPOPOOHBIE CBOICTBA. Knaccudukamust ~ nmunmmos.
Tpurnunepuasl, pochonunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkumuu tununos. Oomme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHue HykiaemHOBBIX KUCIOT. HykieoTubl.
[punuun kommuiementapHoctu. IIpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonorndeckue Gpynkuu JJHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (QYHKIIMH B KIETKe. /[pyeue
HyKIeo3uompugocgamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTNOMUKU, RPOMEOMUKU.

CtpykTypHast OuONIOTHs: OMOXUMHYECKHEe W OMO(pU3MUECKHUEe HCCIEAOBAaHHS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuoMoneKkyl. Modenuposanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HENnPUPOOHBIX AHATI0208.

JdemoncTpanuu

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrpenieieHue XUMAYECKUX JJIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuper u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe oOpraHu3moBy, «CTpOoeHHE MOJEKYNBl Oelkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJBI», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpoeHHE MOJICKYI
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MOJIEKYIbl ATD».

OO6opynoBaHue: XMMUYECKas MOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapyxeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGoparopHasi padora «lcciegoBaHne HYKJIEUHOBBIX KHUCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU



Tunsl KIETOK: dyKapHOTHYecKass W mpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mpoKapuOTHUECKOM KIeTku. KiertouHas cTeHka OakTepwii ©  apxeil.
Oco0eHHOCTH CTPOEHUS TeTepOTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OHOIEHO3aX.

Crpoenune u QyHKIIMOHUPOBAHKUE DYKApUOTHUYECKOW KiIeTKHW. [Ima3zmarndeckas meMmOpaHa
(mna3manemma). CTpykTypa IUIa3MaTuyeckod MemOpaHbl. TpaHCHOpT —BemecTB 4epe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. PabGora
HaTPUH-KATUEBOTO HAcOCa. DHIOIMTO3: MUHOIUTO3, (aronuTos. Dk3onuTo3. Kinerounas crenka.
CrpykTypa 1 (yHKIIMU KJIETOYHOW CTEHKH pacTeHuil, rpuOoB.

[urommaszma. I{uto3onb. Ilutockener. JIBmwkeHue nuToriazmbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOWBI KIETKHU: dHAomnazMatudeckas ceth (IJIIC), anmapart [Nombmxu,
JU30COMBI, UX CTpoeHHe W (YyHKUIUHU. B3anuMoCBs3b OJHOMEMOPAHHBIX OPraHOUIOB KJIETKH.
CrpoeHre TpaHyJSIpHOTO peTHKynyMmMa. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHTE3  KJIETOUYHbIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius annapata L'onbmxu. Moougukayus
benxos 6 annapame I onvooucu. Copmupoexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMBI KJIETKH: MUTOXOHIPHUM, TIJIACTHIBL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM  MUTOXOHIApUA U miacTuia. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IIACTHJIbI
(OTOCUHTE3UPYIONINX JYKAPUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JICWKOIJIACTHI  BBICIIMX
pacTeHuH.

HememOpannbie opranouzsl kietku CtpoeHue M QyHKIIMM HEMEMOpPAaHHBIX OPTraHOUIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxkpoduiaMeHTbl. AKmunoGvle
Mukpoghunamenmsoi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIEmOK.
Mukpotpybouku. Krerounsrii mentp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopmvie 6enku.

Anpo. Obosouka siApa, XPOMATHH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (DYHKIUU.
Snepubiii 6enKoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(da3zHOM
sape. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. J[unamuxa s0epHot
0601104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KJIETOK  DYKapHOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHON).

JdemMoHcTpanuu

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

Tabmuubl u cxembl: «CTpoeHHE SYKApUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIETKW», «CTpOEHUE PaCTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIpUN», «SAapoy, «Ctpoenue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpEnaparhl 0aKTepUaTbHBIX KIETOK.

JlaGopaTropHas padora «/3yueHre CTpOeHHs KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUHONH MEMOpPaHBD».

JlaGoparopHasi padora «/ccienoBaHue Iiaa3Moin3a U JCMIa3MOJIM3a B PAaCTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «3yueHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallieHHe JHEPIUU B KJIeTKe

AcCCUMWISINS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KucIOpoAa B  OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecreueHne kieTku: npespaiieHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHoro Mmeradosms3ma. DepMEeHTHI, WX CTPOCHHE,
cBoiicTBa W MexaHus3M peiictBus. Kodepmentbl. OTimuus (EpMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-MHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIHH OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponp xmopomactoB B mporecce GorocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz, Cy u CAM-munvt pomocunmesa. [IpoagyKTUBHOCTD (DOTOCHHTE3A.
Bnustaue pa3nuuHbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHNE
OakTepuu, keye300akTepun, cepoOaKTEpHUH, BOJOPOAHBIC OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AmnaspoOHble opranusMbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M MX HCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYAUTEIH
00J1e3HEH.

AspoOHBIE OpPraHW3MBbl. OTambl YHEPTreTHYECKOro oOMeHa. [loAroToBHTENbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOIHOE pACILEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UiIM KJIETOYHOE JbIxaHue. Ponb MUTOXOHIpU B mpoleccax
Oouonornyeckoro okucienus. Lluxnuyeckne peakuuu. OxucnuTenbHoe ¢GochopuIpoBaHUE.
Onepeuss membpannoeo epaduenma npomonos. Cumwmes ATD: paboma npomonuou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB Neped  aHadPOOHBIM.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoncTpanuu

[Toptpertsr: k. [Tpuctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYeCKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTa, «XeMOCHHTES.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pYA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JladbopaTtopnasi pa6ora «/3ydeHHe KaTaIUTUYCCKON aKTUBHOCTH (epMeHTOB (Ha
pUMEpe aMIJIa3bl UM KAaTalasbl)y.

Jladboparopnasi paGora «V3yueHue (epMEHTATHBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnas padora «CpaBHeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacinencrBennast uHgopmanus u peajn3anus e€é B KJIeTKe

Peakuun matpuunoro cunres3a. [IpuHIMI KOMIUIEMEHTaApPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmmzamms HacneAacTBeHHON wWH(popManuu. ['€HETHMYeCKH KOJ, €ro CBOWCTBA.
Tpanckpunuus — Matpuunblii cunTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMKM: KOMIIEMEHTAPHOCTb,
AHTUNAPAUIETIBHOCTh, ACUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
xknemke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OmocmuTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapHoT. Perymsauus akTUBHOCTH T'eHOB Yy mpokapuoT. I'mmore3a omepona (®. XKakob, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KieTouHslit romeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U 0OIUraTHble mapazutbl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszunenmwiti yukn [HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.



BupycHble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuwit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6orvuux maccugog («bigdatay) cmpyxmypHuvix
buonoeuueckux OauHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yHryuu 6enxos. Cnocobwt 00cmasKu 1eKkapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konbuos, . . UBaHOBCKUH.

Tabmumplt w  cxembl: «buocuHTes Oenka», «l['eHeTmdeckuid kom», «Bupyce,
«bakrepuodaru».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KIETKH

Knerounslii 1wk, ero mepuoasl u perymsnus. Mutepdaza u muro3. OcoOeHHOCTH
poIecCcoB, mpoTekaronux B uHTepdase. [loaroroka kinetku K aenenuto. [IpecuHTeTnuecKuit
(MTOCTMHUTOTUYECKHUIA), CUHTETHMUYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTUYCCKUN) TEPUOIBI
UHTEpda3bl.

Marpuunbii  cunre3 JHK — permmkanus. Ilpunuuner  permukanuun  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAUIENBHOCTh. MexaHu3m
pemmmkammn - JIHK.  Xpomocombl. Ctpoenue xpomocom. Tenomepsl u  Tenomepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruioNIHBIA HaOOPBl XPOMOCOM.
["'omosiornunbie XpoMocoMsl. [1010BbIE XPOMOCOMBI.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX MPOILECCHl. THIbI
muto3a. Kapuoknnes n nutoknHes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perynsiiuss MUTOTHYECKOTO MLHKIIA KiIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnomnTo3.

Kierounoe sapo, XxpoMOCOMBI, (DYHKIIMOHAIbHAS TeHOMUKA. Mexanuzmsl nporughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuiel u cxembl: «OKU3HEHHBIM MUK KIETKH», «Muro3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpemapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JladopaTopnasi pa6ora «HaOmroneHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonormdeckoe  paszHooOpazme  opraHu3moB.  OIHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpTaHU3MBI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHHU, OPTaHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nesoe. I'omeocras.

Tkanm pacrenuit. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOJISINAsI, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOCHHs, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUSA, (PYHKIHMH U pPacrosIOKeHUs
TKaHEel! B opraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BeretaTuBHble ¥ T€HEpATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesnoBeka. OyHKIIMU OpraHOB U CUCTEM OPIaHOB.



Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHMI ckeseT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBWKEeHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, DPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHMH: TPONU3MbI M HACTHH.
JIBukeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeoBeKa: MbleuHas cuctema. Pediexc. CkenerHeie
MBIIIIEI U UX paboTa.

[Intanune opranu3mos. Ilormomienre BOAbI, YIIEKHUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusaMU. IluTaHue >XKMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKJIETOYHOE IIHMILEBAPEHUE.
[InTaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOTO TpakTa. lIummeBapurenbHble
xeinessl. [InimeBapuTenpHas cucTeMa 4eJloBeKa.

Hpixanne opraau3MoB. [[pixanne pactennid. Jprxanue sxuBoTHBIX. b dy3us razos uepes
noBEepXHOCTh KJeTku. KoxkHoe apixanue. [lpixarenbHas moBepxHOCTh. XKabepHoe u nérouHoe
JApIxaHue. JIpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema 4YeinoBeka. MexaHu3M
BEHTWISILIUM JIETKUX y NITUI U MIIEKONMUTAIOMUX. Perynsauus apixanus. J[pixaTenbHble 00bEMBI.

Tpa"cnopT BeleCTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHUM. TpaHCHoOpT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opradbl. KpoBeHOCHass cucrema
IIO3BOHOYHBIX JHUBOTHBIX M uejoBeka. Cepale, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsus.

Boinenenne y opranusmoB. Beinenenue y pacteHuil. BblaeneHue 'y  KUBOTHBIX.
CokparutensHple Bakyodu. Opranbl BblieneHus. OuibTpainus, cekpeuus u obOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BhiJeNeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIACIUTENBHON cuUcTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. llouku.
Crpoenue u pyHkurnonupoBanue Heppona. OOpa3oBaHHE MOUYH y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3allUTa y OIHOKJIETOYHBIX OpraHu3MoB. Crmopbl Oakrepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX TPOU3BOAHBIE. 3aIUTA OPTAHU3MA
or Oone3neil. MMmmyHHas cucrema uenoBeka. KIETOYHBII W T'yMOpalbHBIA HMMMYHHUTET.
Bpoxnéuapli W TpHOOPETEHHBIM  CIEM(PUYSCKUA HUMMYHUTET. Teopus KIIOHAJIbHO-
cesniektuBHOro ummynurera (I1. Opnmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Posib BpoxX1EHHOT0O UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

Pasppaxumocts M perynsuus y OpraHu3MoB. Pa3zapakuMocTb Yy OJHOKIETOUYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh U peryssinus y pacTeHuil. POCTOBbIE BEIIECTBA M UX
3HauYEHUE.

HepBHast cucrema u peduexkrtopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u peduexkropnas nyra. bedycioBHbie u
YCIIOBHBIE PE(IICKCHI.

['yMopasibHast peryysuuss M SHIAOKPHHHAs CUCTEMa JXUBOTHBIX M 4enoBeka. JKemnesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBUE TOpPMOHOB. B3anMOCBA3b HEPBHOHW H
SHJOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemoncTpanuu

[Toptpet: NU. I1. [1aBnos.

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTeMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEeKOMBIX», «TkaHu pacTeHUN»,
«KopueBwie cuctembr», «CtpoeHue cTednss», «CTpoeHHE JHMCTOBOM IIIACTUHKHY, «TkaHM
KUBOTHBIX», «Ckener 4venoBeka», «llumeBapurenpHas cucremay», «KpoBeHOCHas cucTreMan,



«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cuCTEMay,
«BpinenurensHas cucremay, « JHIOKPUHHAA cucTemay, «CTpoeHue MbIIIbDy, «MIMMyHUTET»,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue J0KI€BOro
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cucteMa MIIEKONUTAIOIINAX»,
«Hepsnas cucrema uenoBekay, «Peduekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOMpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKUBbBIC
9K3EMILIAPBl KOMHATHBIX PAacTeHU, TepOapuu pacTeHUN pa3HbIX OT/ENIOB, BJIaKHbIE MTpernapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelIOBEKa,
o0opynoBaHuEe JJs JEMOHCTpAallMU TMOYBEHHOTO W BO3AYIIHOTO MUTaHHUS  PaCTCHHI,
pacuierieHus Kpaxmaia M OelakoB moj JeiictBueM (epMeHTOB, 00OpydOBaHHE JUIS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHHM, MOJIETIN TOJIOBHOTO MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlaGoparopnas padora «/3ydyeHre TKaHel pacTeHUI.

JlabopaTopnasi padora «l/3ydueHne TkaHell KUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®DopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecrionoe (BKJII0Yas BEreTaTUBHOE) U TT0JIOBOE. Buib
0ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxeHue. IlonoBeie kieTku, winm ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuii cMbica Meiio3a U MOJOBOTrO
npornecca. Meio3 U €ro MecTo B dKHU3HEHHOM IIMKJIE OPTaHU3MOB.

IIpensaponbimieBoe  paszButue. I'ameroreHe3 y KUBOTHBIX. [lonoBele  Kelye3sl.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Omnog0TBOpeHHE M AMOPHOHANBHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 2nasHvix npoorem smopuonocuu. Konyenyus mopghozenos
u mooenu mopgoeenesa. Ctaauu ’MOpHUOTeHe3a KUBOTHBIX (Ha MpuMepe Jrymmku). Jpoodienue.
Tunel apobnenus. /lemepmunupogannoe u HedepmuHuposanuoe opoobnenue. bnacmyna, munvi
onacmyn. OCoOOEHHOCTH JPOOJECHUS MIICKOTHUTAIONIUX. 3apOABIIIEBbIC JTUCTKH (TaCTPYJISIIHS).
3akiagka OpraHoB M TKaHEM U3 3apoAbIIIEBBIX JMCTKOB. B3anMHOe BiIMsSHUE dYacTel
pa3BUBAIOIIETOCS  3apojbliia (3MOpUOHAIbHAS HMHAYKIMSA). 3akjajka TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUYeCKMX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTaomOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonorunueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHSL, UX PACIPOCTPAHEHHUE B NPUPOJE.
Tunel pocta XUBOTHBIX. @akKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO PAa3BUTHUSA Y JKUBOTHBIX M 4esioBeKa. [leproabl OHTOreHe3a YeloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

PasmHoxeHue u pasButue pacteHuid. ['amerodur m cmopodur. Meio3 B KU3HEHHOM
nukie pacrenmii. OOpa3oBaHue crmop B Tpolecce Meio3a. [aMeTroreHe3 y pacTeHH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE M pa3BUTHE CEMEHHU.

MexaHu3MBbl peryIsLil OHTOI€HE3a Y PAaCTEHUI U JKUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.



Tabmuubl u cxembl: «BereraTuBHOe pasMHOXKEHHE», «THIIBI OecrioNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHabl», «Pa3MHOXKEHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHEe SMIEKICTKA U CIIEPMATO30UIa»,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsMoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaillCKOro
Kykayn, «Passutue capanum», «Pa3BuTHe JIATyIIKN», «/{BOMHOE ONIOIOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH OAHOAOJbHBIX M JABYAOJBHBIX pACTCHUN», «KWU3HEHHBIA IUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <«COKW3HEHHBIH LMK [AOPOTHHUKAY,
«KU3HEHHEIN UK COCHED).

Ob6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl SHIEKJIETOK U CIIEpPMAaTO30U/I0B,
Mozelb «L{uKIT pa3BUTHSA JIATYILKH Y.

Jlaboparopnass paGora «/3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MMO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHuEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPTraHM3MOB

Hctopust cTaHOBIIEHUS W pPa3BUTUS TeHETUKU Kak Hayku. Pabotsl I'. Menpens, I'. ne
®pusza, T. Moprana. Ponap oredecTBeHHBIX y4€HBIX B pa3BuTHH TeHeTuku. Pabdorsr H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEIbHbIE
TEHbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4HcTas JIMHUSA, TUOpUABI, TeHOTUl, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYIIPHO-TEHETUYECKUM.

JdemMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. @ununyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxembl: «MeToIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS Y.

Jla6opaTopHnasi pa6ora «/[po3oduiia kak 00bEKT Fr€HETHUECKUX MUCCICAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokoyieHus. IIpaBuino momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
pacuieruieHust Ipu3HakoB. LluTonorndeckre 0CHOBBI MOHOTUOPHIHOTO CKpeIuBanus. [ unoresa
YUCTOTHI TAMET.

AHanuzupyroliee  ckpemuBaHue.  [IpoMeXyTO4YHBIH ~ XapakTep  HacieIOBaHUS.
Pacmiennienne npu3HaKkoB MIPU HENIOJIHOM JOMUHUPOBAaHUU.
Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCUMOTO

HacJIeJOBaHMsI MPU3HAKOB. LuTomornyecke OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CuernneHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIIEHHUE CLETUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpPHUsI HACIEACTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHM3M ONpEAENeHUs Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IMOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak 1menoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBUE T'€HA.
MHoxecTBEeHHbIN ajuienu3M. B3auMopeiicTBue HeaeNnbHBIX T'eHOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTndeckuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUX TPOLECCOB, TMOBENECHHUS U KOTHUTHBHBIX (QyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CHMOUOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SMH — MAPA3UT» U «XO3IHH —
MUKpoOrnomy. ['eHeTHueckne acreKThl KOHTPOJI U U3MEHEHHUs HacleZCTBEHHON MH(OpMAaIiK B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.



JdemoncTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBelii 1 BTOpoil 3akoHBl Mennens», «Tpetuil 3akon Menaemns»,
«Ananusupymoliee ckpemupanrey, «Hemnonnoe nomuanpoBanney, «CLemIEHHOE HAclleJOBaHUE
MPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorumn yenoBekay, «Kapruotumn aApo30¢puib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3aumoaeincTBie reHoB.

Ob6opynoBanue: MOJENIb sl JEMOHCTpPAIMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUS] W PACIUEIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMHU CLETIEHHOTO HACJIeJOBaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpo3zodwuay.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIWBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «lI3yyeHne pe3ynbTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(UITBIY.

Tema 13. 3akoHOMepHOCTH HU3MEHYMBOCTH

B3auMmopeiicTBue reHoTHma U cpeapl npu GopmupoBaHuHM (peHoTuna. M3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoudukaronHas ©3MEHUYUBOCTh. Ponb cpeasl B OPMHPOBAHUU MOIU(DUKAITMIOHHON
n3MeHYnBOCTH. Hopma peakiuu mpu3Haka. BapuanmoHHBIA psia ¥ BapuarnoHHas Kpuas (B.
Noranncen). CoiicTBa MOIU(PUKATMOHHONW H3MEHUYUBOCTH.

['enoTunuueckass W3MeHUYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW HM3MEHUYMBOCTH. Buubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOnHaTuBHAs M3MEHUMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYUBOCTH. POTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pazHOOOpa3us
B [Ipe/ieJIax OJTHOTO BHU/IA.

MyranuonHass M3MEHYMBOCTh. Buabl MyTanuii: reHHblE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHBIE W WHAYUUPOBAaHHbIE MYyTAalMHU. SIepHBIE M LUTOILUIA3MAaTUYECKHE MYTAllUH.
Comaruueckre W MOJOBble MyTauuu. [[pUYuMHBI BO3HMKHOBEHHUsI MyTaluid. MyrareHbl M HX
BIMSHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacneacTBeHHOW wu3MeHunmBoctd (H.M. BaBunoB). BresnepHas H3MEHYHMBOCTh H
HAaCJIEACTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBumos.

Tabmumel U cxembl: «Buasl HW3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYHBOCTHY,
«KoMOMHATHBHAS  M3MEHYMBOCTDLY, «Meitio3y, «OnI010TBOPEHUEY, «I"eHeTHUeCKIE
3a00JIeBaHUS YEIIOBEKay», «BUIbI MyTaIIuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PpAcTeHHM, PHUCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYMBOCTH.

JladbopaTtopnasi padora «lccinegoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
n3MeHYUBOCTH. [IocTpoeHre BapHallMOHHOTO psijia ¥ BapUALMOHHOU KPUBOW.

IIpakTuyeckas pa6ora «Myrtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnorun uenoBeka. MexayHapoaHash NpOrpaMMa HUCCIENOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeTonbl M3Y4YeHUS TEHETUKH YeNIOBEKa: TeHeaTOrHueCKUid, OJU3HEI[OBBIN, [IUTOTCHETUICCKU,
NONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYJSIpHO-reHeTnYecKuil. COBpPEMEHHOE OIpEAeIICHHE
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4KClie ¢ moMoibio [111P-
aHanuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HacineaCTBEHHOM MNPeapacnooKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B



NPEIOTBPALICHUN W JICUEHUU TEeHETHUYECKUX 3a00JIeBaHUU YelnoBeKa. MeIuKO-TeHETHYECKOoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Irpy3a». DTUUECKUE aCIIEKThI
HCCJICIOBAHHI B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpyJKarouleil cpenpl. I'eHeTmyeckas MpenpacrnoiokeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmunpr u cxembl: «Kapuotun udenoBeka», «MeTOapl M3y4eHUS! T€HETUKH YEJOBEKa»,
«['eHeTnueckue 3a00JIEBaHUS YEIIOBEKAY.

IIpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeleKuus. 3apOoKICHHE CEJIEKIMU U JoMecTukaruu. Yuenue H. U.
Baguiosa o LleHTpax mporCcXOXKIACHUSI U MHOT00Opa3us KyJbTYpHBIX pacTeHuil. Poib cenexium
B CO3JJaHMM COPTOB pACTEHUHW M TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHON m3MeHunBoctd H. WM. BaBunoBa, ero 3nauenue st
CEJICKIIMOHHOMN PaOOTHI.

Mertoap! ceneKInOHHOM paboThl. VIcKycCTBEHHBIH OTOOP: MAaCCOBBIM U MHAMBUYaTbHBIH.
DTtanbl KOMOWHAIIMOHHON ceNieKIuu. VcrbITaHue mpou3BOAUTENEeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIILIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboTel. PaauanuoHHBIA U
XUMUUYECKMM MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomMOumHaHTHbIX JHK s
MOJIy4EHUSI UCXOTHOTO MaTepHuana Jiisl CENEKLIHH.

[Monyyenne monurionnoB. BHyTpuBHmoBas rubpuamsanus. bimszkopoacTBeHHOE
CKpellrBaHue, Wik UHOpuauHr. HepoacTBeHHOe ckpelmuBanue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CEJEKLUMU pAcTeHUH u
KUBOTHBIX. «3€1€Has peOIOYULY.

CoxpaHeHHEe W U3Y4YEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN U UX AUKHUX
poaMueil A Co3/1aHUsl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamiu CenbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYWeCBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHUuem COBPEeMEHHbIX MeMmo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NePCneKmueHbIX MEeXHOL02UL.

JdemoHcTpanuu

Hoptpersr: H. U. BaBunos, . B. Muuypus, I'. 1. Kapneuenxo, II. II. JIykpsanenko, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3Hsi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTHYECKMX PSAOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «MeETonpl celekuum»,
«Otnanéunas rudpuau3anus», «MyrareHes».

JlaGoparopHasi padora «l3ydyeHre COPTOB KYJIbTYPHBIX PACTEHUW W MOPOJ JOMAIIHHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHre METO0B CEJEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOJbl U JOCTHIKEHUS CEIEKIMU PACTEHUH U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BUoTeXHOJIOTHA 1 CHHTeTHYECKAasi OHOJIOTUS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MBI, WX XapaKTEpUCTUKA. TpaaulluOHHAas OHOTEXHOJIOTHS: XJIeOOIMeYeHue,



NOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cuHte3. OObeKThI
MUKpOOHOIOruyecKux TexHoaoruii. [IponsBoacTBo Oenaka, aMUHOKHCIOT U BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABIEHHONO HW3MEHEHUS W
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYEHUSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpEYAIOIIUecs B MPUPOIe ONOCUHTETUYECKHUE MTYTH.

Knerounas uHxeHepusa. MeToapl KyJabTyphbl KJIETOK M TKaHEH PACTEHUH W YKUBOTHBIX.
Kpuobanku. Comarudeckas rubpuamzanus M coMaTHUecKuil smOpuorenes. lcmonb3oBanue
TariOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIIMSI SWLEKIETOK M KIOHUPOBAHWE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAUHUU sAEp
KIETOK. TexHonocuu 0300posienus, KyIbMUGUPOBAHUs U MUKPOKIOHAIbHO2O PAZMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KYIbIYD.

XpOMOCOMHAs U I'eHHast UHkKeHepus. VICKyCCTBEHHBII CHHTE3 IéHa U KOHCTPYUPOBaHUE
pexomOunanTHbIX [IHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIEeMBbl TeHHOM
WHKEHEPUHU.

Menununckue 6uorexnonoruu. Iloctrenomuas nugposas meauuuna. [1IP-auarnocTuka.
MeTta0osi0MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAINU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepamnus paka. 3D-
OvouHXkeHepus [Uisl pa3pabOTKu (PYHIAMEHTAbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEHl COYeTaHWeM TEXHOJIOTUH TpEXMEPHOro OMONPHHTUHTA H
ckaddonaunra s peuieHus 3a1a4 NepCcoOHATN3UPOBAHHON MEIULIMHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbI0 OOecredyeHHs KOMOMHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
COJIepKAIMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuubt u  cxembl: «/cronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEpUs».

JlaGopaTopHnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «l[loaydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue 1 pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceiku BOZHUKHOBEHUS JapBUHU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.

JBuwxymue cuiabl 3Bomtouuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXXEHHSI OPTaHW3MOB, HACJIEJICTBEHHAs HW3MEHUYUBOCTb, OOpb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bomtonnu (CTI). HeltTpanbHast TeOpust SBOIOIHUH.
CoBpeMeHHas HBOJIOIMOHHAS OMOJOTHsA. 3HAUYEHUE IBOJIOLUOHHONW TEOpuu B (OpMHUPOBAHUH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsr: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cuctema xuBoit nmpupoabl (mo K. Jluauer)», «JlecTHuIa KuUBBIX
cymectB (mo Jlamapky)», «MexaHuzM (QOpPMHUPOBAHUS TPHCIIOCOONCHUI Yy PpacTeHUd W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyta myremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 00pbOBI 3a cymecTBoBaHuey, «llopoxer romy6Geit», «MuoroobOpasue



KYJIBTYPHBIX (opM KamycThl», «[1lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHONICHHS IBMIKYIIUX CHJ IBOJIOIUNY», «OCHOBHBIC
MIOJIO’KEHUSI CUHTETHUECKOM TEOPUH IBOJIIOLIUN.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJbTaThl

[Monynsitst kak snaeMeHTapHas eauHuua 3Bojouud. COBpEMEHHBIE METONbI OIEHKU
TEeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI oMy siuil. MismeHeHune reHopoHaa MONyIsSIUU KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIIEHHME. 3aKOH TIeHeTudeckoro paBHoBecus k. Xapau, B.
Baiiabepra.

DOnemMeHTapHbIe (PAKTOPHl (IBIKYIIME CHJIBI) SBOJIONHUH. MYTAIIMOHHBIN TIpOIecC.
KoMmOuHaTtuBHasi m3MeHUYMBOCTh. Jlpeiid) reHoB — ciydaiiHble HEHANpPaBJICHHBIC W3MEHEHUS
4acTOT ayienied B momymsinusax. DQQexT ocHoBaTens. Ighghexkm OYymMubLIOYHO20 20PIbIUIKAL.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opeucha cenoe 6 Oonvwux u Manvlx nonyaayusax. Murpanuu. V307U TOMYSISIIHA:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoIyKTHBHAS).

EcrectBenHbli 0TOOp — Hampapisiomuil ¢axtop sBosoudd. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOIMINMA, pa3pbiBarommil (au3pyntuBHbI). [lomoBoit otbop.
Bo3HukHOBEHHME U 3BOJIIOLMS COLIMAIBHOTO MMOBE/ICHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT, OpPraHU3MOB KakK pe3yJlbTaT MHUKPOABOJIOLUMU. BO3HHKHOBEHUE
npucnocoOiaeHuit y opranuzMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucnocodieHui
y opraHu3moB: Mopdonornueckue, (QU3NOIOTHYECKHE, OMOXUMHYECKHE, TIOBEIACHUYECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykrypa. BupmooOpa3zoBaHue kak pe3yibTaT MHUKPOIBOIIOLUHU.
W3onauus — xmoueBoil (akrop BumooOpasoBanus. Ilyth M crmocoObl BHIOOOpa3OBaHMS:
ajutonatpuieckoe (reorpaduyeckoe), CHMMIATPUYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmmonau3anus, rudpuan3anws). JJIuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BONIOIMOHHON OWONOTMH B pa3padOTKE HAYYHBIX METOJOB COXPaHEHHS
O6nopa3zHooOpaszusi. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MexXaHU3Mbl
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynslroHHas CTPYKTypa BUIIa»,
«Cxema mposiBieHusi 3akoHa Xapau—BaiinOepra», «JIBwxKyliue CHIIBI  3BOJIOLHNY,
«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON Qopenn», «l'eorpadudeckas H30JAIUAS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoit», «[lonmynsimoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl O0prObI 3a
CYILIECTBOBaHUEY, «naycTpuanbHbIif MEJIaHU3M, «Kussbie HCKOIIaeMBbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpemympexnaromias oKpacka >KHBOTHBIX»,
«Dusnonoruueckue agantanuny, «[IpucrnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCThY,
«Kpurepun Bunma», «Bugsl-gBoitHukn», «CTpykTypa Buga B npupoae», «CrmocoOsl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUIOB  JIAHIBIIICH»,
«IKOJOoTHYECKOe BHUI000pa3oBaHue BUIOB cHHHI, «llomumimounsl pacteHuit», «KamycTHo-
peneyHbI THOPHIY.

O6opynoBaHue: repOapuil pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpe C
npUMepaMu Pa3NYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3BEpei pa3HbIX BUIOB, repOapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopHasi pa6oTa «BbIsSBICHHE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

Jladoparopnasi pabora «[IpucmocoOiieHns OpraHu3MOB M WX OTHOCHUTEIbHAS
EJIeCO00PA3ZHOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/IIonus U €€ pe3yJbTaThl



MeTtobl u3yueHus: MakposBorouy. [lageoHTonornueckne METObl N3y4EHHS 3BOJIOLUY.
[Tepexonubie GopMbl U PUIOreHETUYECKUE PSIbI OPTaHU3MOB.

Buoreorpadpuyeckne meronsl wu3ydeHus osBomronuu. CpaBHeHue GJaopsl U ayHbI
MaTepUKOB U OcTpoBOB. bruoreorpaduyeckue obnactu 3emian. BUnbl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHUECKHE METObl M3YyYCHHS HBOJIOLHH.
['eHeTyeckue MeXaHU3Mbl SBOJIOLMHA OHTOTE€HE3a W IOSBICHUS SBOJIOLMOHHBIX HOBILIECTB.
['oMosiornuHele M aHaJIOrMYHBIE OpraHbl. PyuMeHTapHble opraisl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTUYecKrue, OHOXMMHUYECKME M  MaTeMaTU4YeCKUe METOAbl H3YYEHHS  SBOJIIOIMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METO/Ibl TTOCTPOCHHUS (PMITOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWIia) dBOMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeobOpatumocTs 3BOMIONINMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIOIIHNH.

JdemoncTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «OUIOTCeHETUYECKUN Pl JIOMIAIN», «APXEONTEPUKC, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursr», «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukrTbl», «HavanmpHble cTaauu SMOPHUOHAIBHOTO
pa3BUTUS  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPTaHbDY,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI ueNOBeKa W MUMMaH3e», «laBHbIE
HaIpaBlieHUs BOJOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOIMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISDKH TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYIMMEHTApHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUH
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMiie

Hayunble rumore3sl MPOUCXOKICHUS >KU3HU Ha 3emuie. AOHOTeHe3 U IMaHCIepMHUSL.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuuoHH3M). ['mmore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U €€ ornpoBepxkenue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATalbl HeOpraHuyeckon Bomonuy. [InanerapHas (reoJoruuecKkas) 3BONIOIHA.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB u3 MoHoMmepoB. KoamnepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro Oympona Jk. XonjaeiHa, reHeTHdecKas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumoreza «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnum u Metonsl €€ wusydeHus. lckomaemble OpraHW4YecKUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHass M aOCOJIOTHAsT  T[EOXPOHOJIOTHA.
I'eoxpoHosornyeckas mKana: 30HbI, 3pbl, IEPUOJIBI, FTIOXH.

HavanbHble 3Tanel opranndeckoi 3Boouud. [losiBneHne m 3BONIOLUS NEPBBIX KIIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoOBpeMEHHbIE MHMKpPOOHBIE
OMOIUIEHKM Kak aHajor TmepBbIX Ha 3emiie coobmectB. CtpoMaronuThl. [IpokapuoTsl u
9YKapUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIUOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BBICIIUX pacTeHUH. OCHOBHbIE apoMop(o3bl PaCTECHHIA.
Beixon pactenuii Ha cymy. [losiBieHHe CHOpOBBIX pacTEHMl M 3aBOCBAHUE HMMHU CYIIIH.
Cemennble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJNIONUHM KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — NMOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIe
»KUBOTHBIE. JKU3HB B BO/IE. DBOMIOIUSA MO3BOHOUYHBIX. [IporcxoxaeHne ambuOnuidi U penTUiIHii.



[Ipoucxoxaenne MieKONUTAOMUX M mtuill. [lpuHnmn kimroueBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NeproJaM: apxel, IpoTepo30ii, najaeo30i, Me303011,
KaitHO30M. OOmIas XapakTEepUCTHKAa KIMMara M T'eOJIOTMUYECKUX TpoieccoB. [losBieHue u
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS W BIUSHUE Ha Ta30BBIH
coCTaB aTMOCHEPHI.

MaccoBble BBIMHpPAHUSI — SKOJOTUYECKHE KpU3UCHI mpouuioro. ITpuunHbl U cieacTBus
MacCOBBbIX BhIMHpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKaluud OpraHUu3MOB.
OCHOBHbIE CUCTEMATUYECKUE TPYIITIBI OPraHU3MOB.

JdemoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, Y. 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3ydeHuto
caMo3apokJIeHus ku3Hmw», «Cxema ombita C. Muepa, I'. FOpu», «9Tanbl HeopraHuYecKou
sBosoIUnY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o0Opa3oBaHUsi JyKapuoT NyTéM cuMmOHMoreHeza», «CucremMa JKUBOW MPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHHMODUTE, «OIHOKIETOUHBIC
BOJIOpOCIN», «MHOTOKJIETOUHBIE BoAOpocany», «Mxu», «llamoporHukmu», «l'oIoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KHUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey, «Kumednomonoctabie», «llmockue dYepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IIpecmbikaromuecs», «lITuue,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeWckod ape», «Pa3BuTHe KHU3HH B
MPOTEPO3OMCKON 3pey, «Pa3BuThe KHU3HM B MNAJICO30MCKOW 3pe», «Pa3BuTue KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE >KM3HU B KaWHO30MCKOM 3pey», «CoBpeMEHHass CHUCTEMA
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Mpenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXXHX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTUL U 3BEpEH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgabdoparopHasi padora «MogaenupoBanue onbiToB Muuiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHI B IEPBUYHON aTMOochepe».

JlaGoparopHass pabora «/3ydyeHWEe W ONHCAHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckass padora «V3yuyeHne OCOOEHHOCTEH CTPOCHHUS PACTCHHH pa3sHBIX
OTZIETIOBY.

IIpakTuyeckasi padora «/3ydeHne ocoOEHHOCTEH CTPOEHUS MMO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun anTponosioruv. MeToasl aHTPONOJIOTUH.

CraHoBIlIeHHE TPEJICTABICHUM O MPOUCXOXKJIECHUU ueoBeKa. PelnrunosHbie BO33pEHUSI.
CoBpeMeHHbIE HAY4YHbIE TEOPHH.

CxoncTBo uenmoBeka € KUMBOTHbIMU. (CHCTeMaTHuecKoe TMOJO0KEHHE YelOBeKa.
CBuzerenbcTBa CXOACTBA YEIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dooruueckue,
IMOpHONIOTHYECKUE, (U3HOIOrO-OMOXHUMHUYECKUE, TOoBeAeHYecKrue. OTIMYus 4YeloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TrOJI0OBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

Jewxkymme  cwibl  (dakTOpel)  aHTpPONOTreHe3a:  OWOJOTHYECKHE,  COIMaJbHBIC.
CooTHoIIeHHE OMOJOTUYECKIX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaJuU aHTpororeHe3a. PanHue 4enoBekooOpa3Hbie 00€3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsiH U JI0JeH. ABCTPaIONUTEKH —



JBYHOTHE INPEIKH JroAcH. YenoBek ymenbli, NEepBble U3TOTOBJICHUS OpYyAUN Tpyna. Uemosek
MPSIMOXOJISAIIUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek reimenbOeprekuii —
001l MpeoK HeaHIePTAThCKOTO YEIOBEKa U YelIOBEKa pa3yMHOro. YemoBek HeaH1epTaabCKUui
Kak BHUJ JIIOJIEH XOJIOJHOTO KiauMmara. YeaoBeK pa3yMHbIH COBPEMEHHOIO THIA, JEHHUCOBCKHUM
YelI0BEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMHKA.

DBOJIIOIMST COBPEMEHHOT'O 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJNSIUSAX YEIOBEKa.
MyTranuoHHbli npouecc U noauMopdusm. IlonynasauoHHbIe BOJHBI, Jpeiid reHOB, MUTpaLUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbiime packl: eBpomeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKo-aMepuKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo IuiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOneHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromien cpensl. BausiHue reorpaduueckoit cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexIuCuuIInHApHble METOAbl B  (hu3MYecKkod (OMOIOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPONOJIOTHST W MAJCOAHTPOIIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIHM.
buocouuanbHble  WCCleNOBaHUS ~— NPUPOABI  4YeloBeka.  VcciemoBaHue — KO3BOJIOLMH
OHMOJOTUYECKOT0 U COLUAIBHOIO B YEJIOBEKE.

JdemoncTpanuu

[Toptpetsr: Y. dapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeETOIbI  aHTPOMOJIOTHHY», «l OJOBHOW MO3T 4YeloBEKay,
«YenoBexkooOpa3Hble 00e3bsHBI», «CKeNeT yenoBeKa M CKeleT MmumnaHzey», «PymumeHTsl u
aTaBU3MBbI», «JIBIKYIIME CHUJIBI AHTPONOTeHEe3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HYemoBek ymenblit», «UenoBek npsaMOXoaAsuIuiny, «/IeHuCOBCKUN YeTOBEK»
«Heangepranbup», «KpomanboHb», «l[Ipenku uenoBeka», «ITambl HBOJIOLNUU YEIOBEKa»,
«Pace1 uenoBeka».

O6opynoBaHue: MYJIS)KH OKaMEHETIOCTeH, IPEIMETOB MaTePUATBHON KYJIBTYPHI MIPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUGOJIOTHYESCKUMH U OUOICHCKUMH
CIOKETaMH MPOUCXOXKICHHSI YelloBeKa, ¢poTorpaduy HaX0JA0K MCKOMAEMbIX OCTATKOB UYEIOBEKA,
CKEJIET YeJIOBEKAa, MOJIEIb Yepera 4YelOBeKa M Yeperna MIUMIIaH3€, MOJEIb KUCTH 4YeJIOBEeKa U
KHCTH IIMMITaH3€, MOJIETI TOpCa MPEAKOB YeJIOBEKa.

JladopaTtopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTnyeckas padora «/3yueHue s3KOJOrMYECKUX afanTaluid 4eJI0BEKa.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpenoi

3apoxaeHue U pa3BuUTHE dKoinoruu B Tpynax A. ['ymGombara, K. @. Pymee, H. A.
CesepuoBa, 2. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun skosioruu. CBsizb
HKOJIOTUU C APYTUMH HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOAHBIE U
nabopaTtopHbie. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpYKarollel Cpeibl: JOKaIbHbIH,
pErHOHANIBHBIN U TIIO0ATBHBIN.

3HaueHHE SKOJOTMUECKUX 3HAHUM JJId YeloBeKa. DKOJOTMYECKOE MHUPOBO33pPEHUE Kak
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpuponor. DopMHUpOBAHUE SKOJIOTHYECKOW KYIBTYphl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUSI.

JdemoHcTpanuu

[optpetsi: A. I'ymGonsar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoruny, «CxeMa MOHUTOPUHTA
OKpYKaIOIIEeH Cpeb».

JlabopaTropHas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIETOBAHUI.



Tema 7. OpranusmMsl U cpea 0OMTAHUA

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTH HX jAeicTBusA.  Kiaccudukarus
IKOJIOTHYECKUX  (haKkTOpoB:  aOuMoTHYeCcKHe, OHOTHUECKHe, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJornueckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCT. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue (akTopbl. CBET Kak 3KOJIOTHYECKUi (akTop. [lelicTBUE pa3HBIX YYaCTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUN U >KUBOTHBIX IIO
OTHONIEHUIO K cBeTy. CUTHaJIbHAs PoJib cBeTa. POTONEPUOAU3M.

Temmeparypa Kak skojoruuyeckuil ¢axrtop. [leiictBue TemmepaTypbl Ha OpPraHU3MBL
[TolKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxxnocte kak skonormueckuii akrop. IlpucnocoOieHus pacteHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacreHuii mo oTHomieHWI0O K Boje. [Ipucrocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYLIHAs, MOYBEHHAs, TNTyOWHHas
NOJNOYBCHHAsl, BHYTPHOPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3moB. [IpucrocobaeHuss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonorunueckue purMbl. BHenHne u BHyTpeHHUE pUTMBbI. CyTOUHBIE Y TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOU (opme. JKuzHeHHsle (HopMbI
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJIHOJIETHHUE TpPAaBBHI.
XKuznenusle (GOpMbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOCHHUsSI ¥ 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJEHCTBHI:  KOHKYpPEHIIMA,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOACWUCTBUS  (TOMMYECKHE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJCHCTBHMA JJISI CYIIECTBOBaHUS
OpPraHu3MoB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKITIOUCHHUS.

JdemoHcTpanuu

Tabmuubl 1 cxembl: «IKonorundeckue (GpakTopb», «CBETOBOM CIEKTP», «IKOJIOTUUYECKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE >KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu XHUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonoruyeckue put™Me», «KusneHusie Gopmbl pacTeHuit», « KuzHeHHble (OPMBI JKUBOTHBIX,
«OKOCcHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro Jyeca», «llenm nuraHus»,
«XumangecTBoy, «llapasutuzmy», «Korkypenmusy, «Cumonosy, «KommeHcamuzmy».

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pactenusi, repOapuM U KOJUIEKIIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHHii, uyuyena MNTUIl WU 3Beped, repOapuM pPACTECHHWH, OTHOCSIIMXCS K TUrpoduram,
kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
OoOHUTAIOIMX B pasHbIX CpeAax, repbapuy M KOJUIEKIIMU PACTEHUH W JKUBOTHBIX, OOJIaaroIInX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKLIUHU KHUBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopnasi pa6ora «BbIsBiIcHHE TPUCTTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETA.

Jladboparopuasi pabora «BbisiBiIeHHE TNPUCITIOCOOJEHUN OPraHU3MOB K  BIIMSIHUIO
TEMIEPATYPBI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHUH W3 Pa3HBIX MECT
oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU



DKOJOTUYECKUE XapaKTePUCTUKHU Momysiiun. [lomynsanus kak Ouonorudeckas CHCTeMa.
Pone HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHON CTPYKTYPHI OMYIIsiuii. OCHOBHBIC TTOKA3aTEIH IMOMYISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHASI M MOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HMPHUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJloruyeckasl CTpykTypa nomyssnud. OneHka 4YHMCIEHHOCTH Monyisanuu. J(nHamuka
MOMYJISIUUU U €€ peryisiuus. bBUOTHYECKH MOTEHIMaN MOMyIssuui. MoaenupoBaHue TUHAMUKU
nonyiasiund. KpuBbsle pocta uucineHHocTw nonyiasauud. Kpusbele BbDKHBaHuMA. Perynsanus
YUCIIEHHOCTH TOMYJISIIHA: PoJib (AaKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIAX OT TIUIOTHOCTH.
DKOJIOTHYECKue cTpareruu BuaoB (1- u K-ctparerun).

[TonsitTne 00 skonmormveckod Humie Buaa. Mectoobutanue. MHoOroMepHas MOJEINb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl sxonorndeckoit Humd. [loteHnuansHas u
peann30BaHHAas HUIIIU.

Bun xak cucrema nomynanui. Apeansl BUAOB. BHAbl M MX KU3HEHHBIE CTpaTErHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIECHHUS M MHUrpalMil >KUBOTHBIX. bHojgornueckne WHBa3UU
YY>KEPOJHBIX BUJIOB.

JdemoHcTpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMUECKUE XapaKTePUCTUKU monyasuun», «lIpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupamMuasl nomyisiuu», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM PA3JIMYHBIMH OpraHuzMamm», «Mopenb skosorudeckod Humu k. .
XaT4UMHCOHAY.

O6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUH KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHust CeMsH PacTeHUI K PacCeICHUIO.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTNYECKHE CUCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHH3MamMH B
OuoILIEHO3E.

OkocucrtemMa kak oOTkpeiTasg cucrema (A. JIx. Tencnu). DyHKIHOHAIBHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTuyeckue OOk dKocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBoport BeecTs U MNOTOK SHEPTUH B 3KOCUCTEME.

OcHOBHbIE MTOKA3aTeNIN IKOCUCTEMBI. buomacca u npoayKius. DKOI0THYECKUE TUPAMUIbI
qyuces, OMOMacChl M SHEPTHH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHsle
3aKOHOMEpPHBIE CMEHBbI COOOMIECTB — CyKlLeccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCMM M MX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccudu. KinmMakcHoe cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArporeHo3. Pasmnuus wmexay
AQHTPOIOI€HHBIMU U PUPOJIHBIMU SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Ponv kackaonozo s¢ghghekma u 6udo08-30uduxamopos (Kiouesvix 6uU008) 6
@yHrkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM W BEHIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IOMYJIALMA W DOKOCHCTEM B  YCIIOBUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOB8bl IKONOSUYECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B8030elicmausi. MeToI0IOTus MOHUTOPHHIA €CTECTBEHHBIX H
AQHTPOIOTEHHBIX 3KOCUCTEM.

JdemoncTpanuu

[Toptpet: A. Ix. Tencau.

Tabmumer u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOro Jeca», «DyHKUMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemnm mmTaHWs (MACTOWIHAS, JIETPUTHAS)Y,
«OKosornyecKkas mupaMmia yucen», «JKojJorudyeckas nupamuga Guomacchbly, «IKOIOruyecKas
nupamunaa sHeprumy», «OOpa3oBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBieHUe
jJeca mocie moxapay», «IKOoCHCTeMa 03epa», «ATpoueHo3», «KpyroBopoT BEIECTB M MOTOK
SHEPruM B arporeHosey, «[Ipumepsl ypoosKocucTem.

OG6opynoBaHue: TepOapu pacTeHHUM, KOJUICKIIMM HACEKOMBIX, dydeslia NTHI[ U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHnue u onrcanne ypo0IKOCUCTEMBI».

JlaGopaTopHnasi padora «/3ydeHue pazHooOpa3usi MEIKHUX TOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCHsl B TUIMYHBINA OmoreoneHos (B ayOpaBy, Oepe3HsK, eNbHHUK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

IKCeKypcusi «IKCKYPCHsI B arpOIKOCUCTEMY (Ha MOJIe WIH B TEIUTHYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — obmermanerapHast obojmouka 3eMid, IJ€ CYHIECTBYET MJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpyaax . 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. Obmactu 6nocheps! u e€ cocran. JKupoe BeniecTBo Ouochepsl 1 ero GyHKINU.

3akoHOMEpHOCTH cyliecTBoBaHus Onochepnl. OcobeHHocTn O6uochepsl Kak riaodambHON
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Ouoctepe. KpyroBoporbl BemiectB
OMOreoXMMHUYECKHE IUKIIBI (yTiiepoia, a3oTa). PUTMuaHOCTS siBjeHUH B Onocdepe.

3onansHOCTh OuoCchepsl. [lonsaTre 0 Guome. OcHOBHBIE OMOMBI CYIIH: TYH/Apa, XBOWHBIE
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOMUYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUMSA SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOro TMOTEHIHala W
O6rochepHbIX PYHKIUI.

JdemoHcTpanuu

[optpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmumpl u cxemsl: «['eochepsl 3emmmy, «KpyroBopot a3ora B mpupozae», «Kpyrosopot
yriaepojaa B mpupoae», «Kpyrosopot kucinopoaa B mpupojae», «KpyroBopot Boabl B IPUPOJIEY,
«OcHoBHBIE OuoOMBI cymmny, «Kmumatndyeckue mosica 3emm», «TyHmpa», «Tairay,
«CMmemannbii  nec», «lllupokonuctBenusiit secy, «Crenb», «CaBaHHa», «llyCThIHS»,
«Tponunueckuii jiecy.

O6opynoBanue: repOapuu paCTeHU pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKONoTMYecKre KpHU3UChl M WX NpUYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienne nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHNe KiinMara.

AHTpPONOreHHOE BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM Mup. Oxpana
PaCTUTEIHHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIUIBI OXPAaHBI MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYESCKHC
MapKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YeIOBEUECTBA U MPHUPOAbI. ParmonanbHoe
IPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTHYeCKOro pasHooOpasust 3emin. OOmme



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX KpU3UCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSTHBIC TTOCIICACTBHSL.

Pa3BuTHE METOMOB MOHHTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
snepeemuxe. buonocuueckoe pasnoobpazue u duopecypcvl. Hayuonanvnvle ungopmayuonuvie
cucmemsl, obecneyugarowue 0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHO8bL IKOpeabuIUmMayuu IKOCUCmem u cnocobo8 6opbobl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTIEM.

JdemoHcTpanuu

Tabmumpl u  cxeMmbl: «3arpsisHeHHe arMmochepb», «3arps3HeHue THAPOChHEphD,
«3arpsisHeHne  1ouBbl», «llapHukoBbi  3ddekT», «Ocobo oxpaHsemMble NPUPOIHBIC
TEPPUTOPUN», «MOIEIN YIIPABISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U >KUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
IpOTpaMM CpeAHEro o0IIero o0pa3oBaHus: JUYHOCTHBIE, METANPEAMETHBIC U NIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIAEICHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOONPEIEIEHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OHWOJIOTHH, yelneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHU JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAJAULUN pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYHIMMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3ZHAHUS ~ DKOJOTHMUECKOW  KYIBTYPHI,
CnocobHOCmU CMAgumMs UENH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B €MHCTBE
yueOHOM M BOCTIUTATENbHON AEATEILHOCTU B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIECHHOCTSAMHM, IPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMu MOBEACHUSI M CHOCOOCTBYIOT IMpOLIECCaM CaMOIIO3HAHUA,
CaMOBOCHUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3ULIUU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJda M CTaplIeMy IOKOJEHUIO, B3aUMHOIO
yBOKEHUs, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaIulUsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPYKarolIen cpee.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEGHHUS YUeOHOro mpeaMera «buoorusy J0KHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTh O0YyYarOIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACSITENBHOCTH B IPOLIECCE PEAM3allMM OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN I€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0Osd3aHHOCTEH, yBa)XKEHHE 3aKOHA H
MIPaBOMNOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPUECKOH JI€ATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATENbHBIX 3371a4, BHIIOJTHEHUH OMOIOTHYECKUX HKCIICPUMEHTOB,;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YMEHHME YYUThIBAaTh B CBOMX JCHCTBUSIX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLIMATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MIO3HABATENIBHBIX W MCCIIEIOBATEIbCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOUN U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPaKIaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;



[[EHHOCTHOE OTHOIICHHE K NPHUPOJHOMY HACIEAUI0 ¥ MaMATHUKAM TPUPOJIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OHoJI0TUM, TOHUMaHUS 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0O HApO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIA/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHHSITHS [IEHHOCTEH CEMEWHON XKU3HU B COOTBETCTBHH C TPAIUIUSAMH HapOJOB
Poccnu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE TMPOSBISATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS U
IMOLMOHAJIBHOIO (JIArONoJIyqusi:

MOHMMAaHHE U pean3alus 3J0pOBOro U OE30MacHOTO 00pa3a KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynspHas (Qu3MYecKass AaKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIOJICH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHUS alKOTOJs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/Yy, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHUECKON M COIMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CAaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
NESTEIbHOCTD;

MHTEpEC K pa3inuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIIeii npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU TeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U IyTel UX PeIleHUs;

CIIOCOOHOCTH UCMOJb30BaTh MpUOOpeTaeMble MpU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHUEM (COONIOICHNE
IpaBWJI TOBEJEHUSI B MPHUPOJE, HANpPaBIECHHBIX HA COXPAHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEINPUATUE NECUCTBUM, MPUHOCAIIMX BpEJ OKPYXKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATEIbCKON KYJIBTYpPhI KaK CpEACTBAa B3aUMOIEHCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

MOHUMaHue crnenupukn OMOJIOTUM KaK HayKHh, OCO3HaHMs €€ poiau B (opMUpOBaAHUHU
paIMoOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3/ITaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIoIeM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOIlecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBMIIM3AIMH: 00ECTIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIIUHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTUS YEIOBEUECTBA, MIOUCKA MyTeH BBHIXOJA U3 TNI00aTbHBIX
HKOJIOTHUYECKUX TPOOJIeM U 00ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATEHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISAX MOBBIIICHHUS OOIICiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMOr TIpU U3y4EeHUN OHOJIOTUY;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4yaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYKAIOIIer0o MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JesaTb OO0OCHOBaHHBIE
3aKJIIOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOMIMXCS JJAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OMOJIOTWYECKHE 3HAaHUS IS pPELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaLHSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH N€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BaHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMU B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bHONOTHsy BKIIOYAIOT:
3HAYMMbIe JUIT  (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHEIC
(MeXnpeIMeTHbIC) OOIICHAYYHbBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnen(UKy METOZOB MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOIIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT W JPYTHE); YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OOYJarolIuXxcs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHHS W YHUBEPCAIbHBIC YydYeOHBIC ACWCTBUS B IIO3HABATECIBHOW H
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS Y
obOyyJaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC yUeOHBIC IEHCTBHSI,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC Y4YEOHBIC JCWCTBUS, PETYISITHBHBIC YHHBEpCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS 1€ATEIbHOCTD.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUS IMPOTPAMMEI CPEIHEro o0IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBiajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSTENLHO (POPMYIMPOBATh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKaIMu, OOOOIICHMS), PACKpbIBATh CMBICT OHOJOTHUYECKHX
MOHSITH (BBIIEATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABINBATh CBS3H C JPYTHUMHU MTOHATHSIMH ),

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObSACHEHHs (AaKTOB U SIBICHUN KHUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUs MPoOIeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMaTEepPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OIICHUBATh PUCKH TOCIIEACTBUN JEATEILHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
pazperieHus: mpoodIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

UCIIONIb30BaTh PA3JIMYHbIC BHUABI ACSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHHUS, €r0
MHTEPIIPETAllNY, MPEoO0pa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTYalUsX, B TOM YHCJE MpU
CO3aHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMupoBaTh HAyYHBIA TUI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATCIbHOU ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3aady, BBIABUTaTh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphl U KPUTEPUH PEIICHNUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJE PpEUICHUS 3a7aud pe3yabTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPey;

YMETh TMEpPEHOCUTh 3HAaHUS B [IO3HABaTEJIbHYIO M  IMPAKTUYECKyI0  0O0JacTH
KU3HEJEATEIILHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIJIBUT'aTh HOBBIE WJEH, NpPEUIaraTb OPUTMHAIBHBIE IOJAXOAbI M PEUICHUS, CTABUTh
npoOJIeMbl U 33aJ1a4u, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMYECKUX CIOBapsSIX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (Gopm
IPECTaBICHUs, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTHUBOPEUNBOCTH;

(dopMynHMpoBaTh 3ampoCchl M TNPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

nproOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3JIUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTaBICHUA OHOJIOrMYECKON
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa IMpH paboTe ¢ OHOIOruyeckon
uHpopMaLuel: IPUMEHATh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTH4eCKHe 3HAKM M CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PpACHO3HABAHUS M 3aUIUThl WH(pOpMAMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) oO1ienue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY O0CYKIaeMOM TeMbl (YMEHME 33JaBaTh BOIIPOCHI, BBICKA3bIBATh
CYXJIGHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpeaiaraeMoil 3agayd, YYMTHIBATb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM TUCKYCCUH);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBa OOLICHMS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQUIMKTHBIX CUTYallUi, YMETh CMSr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMM OOILEHHUS W B3aMMOJAEHCTBHS, NOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI Ipu
peleHn OMOIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICeOHOU 3a/1a4u;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH KaX/10T0 4IeHa KOJUIEKTHBA;

OPUHUMATh €I COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATh W KOOPAMHHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE NPOEKTHI, OLCHUBATH MM C MO3MIMHM HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILLECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHME B PA3JIMYHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

OsgiiaieHNe YHHBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUAMU:

1) camoopranusanus:



UCIIONIb30BaTh OWMOJIOTMYECKWE 3HAHUS JJIs BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU 11EJIEBBIC U CMBICTIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKAaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3adadyd B O0Opa30BaTENBbHON MAESITEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHHS MPOOJIEMbI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JIaBaTh OLEHKY HOBBIM CUTYAaILUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUSM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCun Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCUr
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTryMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JAPYroro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yrIIyONnEHHOM ypOBHE OPUEHTHPOBAHbI Ha obecrieueHue NpopuiIbHOr0 00ydeHus: 00yJaromuxcst
O6uonorun. OHM BKIIOYAIOT: creuuduyeckue Uit OUONOTMM Hay4HbIE 3HAHMS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlM M IPeoOpa3OBaHUIO 3HAHUM, BHJIBI
JESTENIbHOCTH MO TMOJyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B Pa3jMYHbIX Yy4eOHBIX, a
TaK)K€ B PEAbHBIX KM3HEHHBIX cuTyalusax. [IpeqmeTHbie pe3ynbTaThl IPEACTABICHBI IO F0/1aM
U3YYCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOeHHMA YyueOHoro mnpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOIBI U
peleHny mpoodIeM parMoHaIbHOTO IPUPOAONOIL30BAHNUS, O BKIIA/I€ POCCUHCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYAeT: OCHOBOIOJAraromue
OMOJOTHYECKHE TEPMHUHBI U TOHATHUA (PKU3Hb, KJIETKA, OpPraHu3M, METa0oJu3M, TOMEOCTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, N3MEHUMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
NIEPBOIO MOKOJIEHMS, paCIIEIIEHUs], YUCTOTHI TaMET, HE3aBUCUMOT0 HacienoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclielcTBeHHOW u3meHunBoctH H. W. BaBuiopa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIIOTUYECKUX
MCCJICIOBAHMX JKUBBIX 00BEKTOB (OMUCaHWE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOSHHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KMBOTHBIX, YEJIOBEKa,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YeoBeKa, OMOJIOTHUECKUX MPOLIECCOB: OOMEHA BelecTB (MeTaboIn3M), IPEeBpaIleHHUs SHEPTUH,
OpoXxeHus, aBTOTPOGHOTO M TeTepOTPO(HOr0 THMOB NMUTaHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHTO33a, Mei03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJEHMCTBHS TI'€HOB, Te€TEpO3Hca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABJIMBATh B3aUMOCBSI3M MEXAY OPTaHOMAAMU KIETKH M HUX (YHKIHUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW W X (QYHKIUSIMHU, MEXKIY OPraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KUBOTHBIX W 4YeNOBEeKa M HUX (YHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO ITUKIA U YKU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;

YMEHHE BBISIBISITh OTIMYUTEIbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIE pPACTEHUII,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CUMBOIIMKY JIJIsl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE pellaTh OWOJIOTWUYECKUE 3aJauyd, BBISABISATh MPUYUHHO-CIEICTBEHHBIE CBS3HU
MEXIYy HCCIEIyeMbIMI OHOJOTUYECKUMH TIPOIlECCAMH M SIBICHHUSIMH, [I€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBHia HpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys 1eib UCCeI0BaHus, aHATM3UPOBATh [TOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW pabOTe MO OWONIOTHHU, SKOJOTHH M
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYOJWYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJbTAThI HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTH
Ouonornu M MenuUUHBl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKie TPAHCTEHHBIX OPTaHHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oynymieil nmpodeccHoHalbHOM AeITeNbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO X035HUCTBa, MUIIEBON
MPOMBINUICHHOCTH, YTIyOJsTh IO3HABATEIbHBIA HWHTEPEC, HAMPABICHHBIA HA OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCHd W TPOJOJDKEHHWE OHOJIOTMYECKOTr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIIET0 00pa3oBaHusl.

[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOro mnpenMera «buomorusi» B 11 Knacce
JOJI’KHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GhOpMUPOBAaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MPOoOJeM YelOBEYeCTBa, a TAaKKE B PEIICHHWU BOIPOCOB
paloHaIBHOTO MPHPOIONONIL30BaHUsA, W B (OPMHPOBAHUU I[IEHHOCTHOTO OTHOIICHHUS K
npupojie, OOIMIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH,

yYMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpasl BKIIOUAET OMpENENICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOTOJAralomuX OWOJOTHYECKUX TEPMUHOB W TOHSATHH (BUI,



sKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeseprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JIubuxa,
AKOJIOTMUYECKOH MUpaMUIbI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMH HAy4yHOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpECHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
pUpPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OMOrEOLIEHO30B, JKOCUCTEM H
ounoctepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJIONATPUUECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOWTaHUS, YepeIOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U TTOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCAMU D3BOIIONUHU, IBUKYIIHMH
CHJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBISITh OTIUUYUTEIbHBIE IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONIUE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO 1
CUMBOJIUKY [UIsl JOKa3aTelbCTBa POJCTBA OPTaHM3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHM3MOB M CpeAbl OOMTaHUs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILIECTBOBAaHUS MPHUPOABI U
YeII0BEYECTBA,

YMEHHE pellaTh OUOJIOTUYECKHE 3aJaud, BBISABISATh MNPUYUHHO-CIEICTBEHHBIE CBS3HU
MEXIY HCCIEIyeMbIMI OHOJOTUYECKUMH TIPOIECCAMH W SIBICHHUSIMH, [I€1aTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHUE PabOThl, COOMIONATh MpaBHiia TpU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIHHBIMU CpPEICTBAMH,
bopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh [TOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OMONIOTHHU, SKOJIOTHH M
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYOJWYHO MPEICTABIATH
MOJTy4YEHHBIC PE3YJIbTAThI HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeNOBeKa U
YEeIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIIOCO0AX MPEJOTBPAIICHUS TI00ATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oyayiiei mpodecCHOHaIbHOM NesITebHOCTH B
o0jmactu  OMOJIOTHMH, OKOJOTUH, TMPUPOJOINONBb30OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
MICUXOJIOTHH, BETEPHUHAPUU, CEITHCKOTO XO3AWCTBA, MHINEBON MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATENIbHBI HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccuu W TPOJOHKCHHE OHMOJOTHYEeCKOro OOpa3oBaHWs B OpPraHU3aIlUsAX CPEIHEro
PO()eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

METOANYECKHUE MATEPHUAJIBI VI YYEHUKA

yuebnuka: buonorus 10 knacc (yriyOaeHHbIH ypoBeHb) «JIMHUS )KU3HW» 11011 penakiueit B.B.
[Taceunuka. -M: IIpocsemenne, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA



1.B.C.PoxynoB. TemaTnueckuii 1 UTOroBbIid KOHTPOJIb. COOPHHUK MPOBEPOUHBIX paboT. bronorus.
10 xnacc. Mocksa 2024r.

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TECThI, Pa3HOYPOBHEBBIE 3aaHHUS.
Bosarorpan: Yuurens, 2022r

4. H.A.bornanos. KoHTpoabHO-u3MepuTenbuble Matepuainsl. buonorus 10 kinace. @I'OC.
Mocksa. Bako, 2018r.

5. A.A.Kupunenko. buonorus. Paznen «9Bontonus opranndeckoro Mupa». Teopus,
TpeHHpOBOUHbIE 3aAaHud. Jlernon, 2018r.

6. A.A.Kupunenko. buonorus. Paznen «'eneruxa». Bee Tunsl 3anau. TpeHnpoBo4yHast TeTpaib.
Jlernon, 2019r

7. C.1.Konecuukos. buonorus. Paznen «9konorus». Teopus, TpEHUPOBOUHBIE 3a/1aHNU.
Jlernon, 2019r.

8. B.C.PoxsoB. TemaTtuueckuii 1 UTOTOBBII KOHTPOJIb. COOPHUK IPOBEPOUHBIX paboT.
bronorus. 11 kimacc. Mocksa 2020r.

[IIBenioB. buonorus. O6mas 6uonorus 10-11 kmaccer. Mocksa. Ipoda.2021r.

10. H.A.bormanoB KoHTpoabHO-U3MepuTenbHbie MaTepuaiibl. bruosorus 11 kmace. ®I'OC.
MockBa. Bako, 2019r.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne n/m I;;fg;::f;::me PANEI0B H TEM Beero Kontpoabnbie IIpakTuueckue gg;?‘? OOBBaLTI:.J)nmbI e
padoTbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI U KX U3yUYECHUE 2
3 buonorus knerku 2 0.5
4 XUMUYECKasi OpraHu3aius KIeTKH 10 1
5 Crpoenne U GyHKLIUHU KICTKU 8 2
6 OOMeH BelIecTB U NMPEBPAIlEHUE SJHEPTUH B 9 1
KJIETKE
7 HaCJ'IeI[CTBeHIfaH uHpopmanus u 9 0.5
peanu3zanus e€ B KIETKe
8 JKu3HEeHHBIN TUKIT KJIETKU 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXeHUE U pa3BUTHE OPTAaHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HAacJIEJICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buortexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoJsnuecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ HpOrpAMMEL pa Beero Kontpoabubie IIpakTuueckue f)lépg)f OBAT e.])H,HH e
padoThI padoThI pecypes
1 3apoxAeHUE U Pa3BUTHUE IBOTIOLUOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUN
2 MuUKpO3BOMIOLHMS U €€ PE3YIbTAThI 14 2
3 Maxkpo3BOTIOLHS U €€ PE3YIbTaThI 6
4 [IpoucxoxaeHue U pa3BUTUE KU3HU Ha 15 15
3emuiie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIOTeHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILEHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy’Karollei cpenoun
7 Opranu3Mebl U cpesia OOUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U MOIMYJISIIHI 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas sxocucTemMa 6
11 UenoBek 1 OKpysKaromas cpeia 6
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Kosaun4yectBo 4yacos Jara DJIeKTpOHHbIe U (pPOBbIE
11/-11 Tema ypoka Beero KonTpoabubie IIpakTuueckue W3ydeHus obpa3oBaTejbHbIe
padoTsI padoThbI pecypchl
1 Buonorus kak KOMIJIEKCHAsI HAyKa U 1 02-06 https://m.edsoo.ru/863cca60
KaK 9acTh COBPEMEHHOT0 00IIecTBa CeHTSIOps
02-06 .
2 JKuBble cHCTEMBI U X CBOWCTBA 1 https://m.edsoo.ru/863ccc0e
CEHTSOPs
3 YpoBHEBas OpraHU3aIUs KUBBIX 1 02-06 https://m.edsoo.ru/863cccle
CUCTEM CEHTSAOPS
4 Hcropust OTKPHITHS U U3YICHUS 1 09-13 https://m.edsoo.ru/863ccf56
kietku. Kinerodnas reopust CeHTSIOps
Merozasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
IT "
pakriricexas pa6(3Ta (rsyHeHie 09-13 https://m.edsoo.ru/863cd0c8
5 METOI0B KJIETOYHOIH OMOJIOTHHA 1 0.5
CEHTS0ps
(xpomarorpadusi, anekrpodopes,
nuddepeHnraiIbHoe
nerrpudyruposanue, [1LP)»
. 09-13 https://m.edsoo.ru/863cd9ce
6 XHUMHYECKUH COCTAB KIETKH 1
CEHTSAOPS
7 MuHepabHbIE BEECTBA KIETKH, HX ! 16-20 https://m.edsoo.ru/863cd65¢e
Ouonoruyeckas poib CeHTSIOps
Opranuyeckue BellecTBa KIEeTKH — https://m.edsoo.ru/863cd866
6enku. JlaboparopHas paboTa 16-20
8 1 0.5
«OO0HapyxeHue OeIKOB C TOMOIIBIO CeHTSIOps
KAUECTBEHHBIX PEAKLUN»
9 CBoiicTBa, K1acCUpUKAIHS U 1 16-20 https://m.edsoo.ru/863cdb36

¢yHKIMN OEIKOB




CeHTS0ps

10 Opranudeckue BemecTBa KIeTKH — 23-27 https://m.edsoo.ru/863cd3de
YTJIEBOJBI CeHTSIOps
1 Opranndeckue BenecTBa KICTKH — 23-27 https://m.edsoo.ru/863cddde
JIUTIU B CeHTSIOps
Hykneunossie kucnorsl. JIHK u
PHK. JIaboparopuas pabota 23.07 )
12 «HMccnenoBanne HyKIIENHOBBIX 0.5 https://m.edsoo.ru/863ce568
CEHTS0ps
KHCIIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue 30-04 https://m.edsoo.ru/863ce73e
13
Hykieozuarpudocdarsl (HTD) OKTSIOpst
C HK. M
CKBERMPOBAIC /1 cToab! 30-04 https://m.edsoo.ru/863ce8ec
14 T€HOMUKHU, TPAHCKPUTITOMUKH,
OKTSOpA
MIPOTEOMUKHU
{5 M p 30-04
€TO/BI CTPYKTYPHOU OMOJIOTHH ———
16 Tune! k1etok. ITpokaproTHaeckas 07-11
KJIETKa OKTSOpA
CTpoeHue 3yKapuoTHYECKOM
17 knetku. [Ipaktuueckas paboTa 0.5 07-11
«3y4yeHne CBOMCTB KJIETOYHON ’ OKTSIOpst
MeMOpaHbD)
. 07-11 https://m.edsoo.ru/863ce8ec
18 IToBepXHOCTHBIN ammapar KIETKH
OKTAOPS
OnHOMEMOpaHHBIE OPTaHOUTBI
19 knetku. IIpaktuueckas paboTa 0.5 14-18
«M3yueHne NBUKEHHS UTOILIa3MbI ) OKTSIOpst

B paCTUTCIIbHBIX KJICTKAX»




[TosryaBTOHOMHBIE OPraHOUbI
KJIETKU: MUTOXOHAPUH, TIIIACTHBIL.

20 JlaboparopHas paboTa 05 14-18 https://m.edsoo.ru/863cea6b8
«HccnenoBanue mia3mMonamn3a u ' OKTSIOpSI
JIeTIa3MOJIN3a B PACTUTEIIBHBIX
KJICTKax»
21 HememOpaHHbBIE OpraHOUIBI KIETKH la-18 htps://m.edsoo.ru/863cec3e
OKTAOPS
2 CrpocHie U YHKINH S1pa 21-25 https://m.edsoo.ru/863cedba
OKTAOPS
CpaBHHTEIbHAS XapaKTEPUCTHKA
3 KJIIETOK 3yKapuoT. JlaboparopHast 0.5 21-25 https://m.edsoo.ru/863cf684
pabota «/3ydyeHue cTpoeHus KJIETOK ’ OKTSIOpst
pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIIHS U AUCCUMIIISAIIUS —
JIBE CTOPOHBI MeTabomm3Ma. THIbl
24 oOMeHa BemiectB. JlabopaTopHas 21-25 https://m.edsoo.ru/863cf508
pabota «/M3ydyeHne KaTaTuTHIECKON OKTSIOpst
aKTUBHOCTH (pepMeHTOB (Ha
pUMEPEe aMHJIa3bl WIIA KaTaJla3bl)»
DepMEHTAaTUBHBIN XapaKTep
PeaKIuii KIETOYHOTO MeTaboInu3Ma.
JlaGopatopHas pabora «3yueHue ) )
25 (hepMEHTATUBHOTO PACIICTUICHHS 0.5 giﬂ%iﬂ htps://m.eds00.ru/863cf684
NEPOKCHIa BOJOPO/A B
PaCTUTENEHBIX B KHUBOTHBIX
KJICTKax»
26 Benku-akTHBaTOpPBI U OCITKH- 04-08 https://m.edsoo.ru/863cf684
UHTUOUTOPBI HOSIOPsI
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 04-08 hitps://m.edsoo.ru/863cf7e2

HOSIOPs




28

dorocunTes

11-15

https://m.edsoo.ru/863cfb20

HOSIOPs
Xemocunres. Jlaboparopnas pabota 11-15 https://m.edsoo.rw/863cfd3e
29 «CpaBHEHHE MTPOLIECCOB 0.5
HOSIOPSI
(bOTOCHHTE3a M XEMOCHHTE3a)
AHa’poOHbBIEe OpraHu3MbL. Bus
30 Oposxenus. JlabopaTopHas pabora 11-15 https://m.edsoo.ru/863cfeeca
«CpaBHEHHE MTPOLIECCOB OPOKEHUS HOSIOPSI
U JIBIXaHUS»
31 AdpoOHBIE OpraHU3MBbL. JTarbl 18-22 https://m.edso0.1u/863d0340
9HEpPreTU4ecKoro ooMeHa HOSIOPSI
JHEPIHs MEMOPAHHOTO r.p aaenTa 18-22 https://m.edsoo.ru/863d0340
32 npoTtoHoB. Cunte3 AT®: pabora
. HOSIOPSI
poTOHHON AT®-cuHTa3bI
18-22 https://m.edsoo.ru/863d064c¢
33 Peakiium MmatpudHOro CMHTE3a
HOSIOPSI
TpaHCKpUMIIUsg — MaTPUIHBINA 25-29 https://m.edsoo.ru/863e¢30d0
34
cunte3 PHK HOSIOPs
n 25-29 https://m.edsoo.ru/863e30d0
35 Tpancinsius u e€ 3Tanbl
HOSIOPSI
36 Komupoanue amurOKHCH0T. Portb 25-29 https://m.edsoo.ru/863e3422
pubocom B OnocuHTe3e Oenka HOSIOPSI
37 Opranu3anus reHoMa y MPOKapuoT 02-06 https://m.edsoo.ru/863e3666
Y DYKapHoT JeKaopst
33 MonexymsipHble MEXaHU3MbI 02-06 https://m.edsoo.ru/863e3792
9KCIPECCHH TCHOB Y DYKapHOT JeKaopst
Bupycsl — BHEKJIETOUYHBIE (POPMBI
39 JKU3HHU M OOJIMTaTHBIE TTapa3UThI. 05 02-06 https://m.edsoo.ru/863e38a0
[IpakTuueckas padora «Co3nanue ' nexaops

MOJIETIH BUPYCa»




BupycHnrble 3a0601eBaHms yeIoBeKa,

09-13

https://m.edsoo.ru/863e39ae

40 YKUBOTHBIX, paCTCHUH nexkaopst
-1
41 HanoTrexHoyiornu B OMOJIOTHU U 09 2 https://m.edsoo.ru/863e3d14
MEUIIHE AcKabpA
09-13
. https://m.edsoo.ru/863e3176
42 JKU3HEHHBIN ITUKIT KJIETKH nexaops
16 -20 .
43 Marperassiii crrres JHK rexatps https://m.edsoo.ru/863e3t76
XpomocoMsl. JITaboparopHas pabora 16 -20 )
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 nexabps https://m.edsoo.ru/863e3176
MUKpOTIpErapaTax
16 -20
https://m.edsoo.ru/863e41ba
45 JleneHue KIEeTKU — MUTO3 nexaops
Tunsl knetok. Kaprokunes u
nuTokuHe3. JlabopatopHas pabota 23.07 https://m.cdsoo.ru/863e4084
46 «Ha0mronesrne MuTo3a B KJIeTKax 0.5 exabbst S :
KOHYHKA KOPEIKa JIyKa (Ha TOTOBBIX a P
MHUKpOIIpenaparax )»
47 Perynsauus »XKM3HEHHOTO LUK 23-27 https://m.edsoo.ru/863e4516
KJIETOK JeKaopst
23-27 https://m.edsoo.ru/863e4746
48 OpranusMm Kaxk euHOE LIEJ0e Jexabps
Tiain pactemmii. Ha6opafopHaﬂ 13-17 https://m.edsoo.ru/863e485¢
49 pabora «3y4yeHune TKaHeu 0.5 IHBADS E— -
pacTeHui» p
TkaHU )KHBOTHBIX U YEIOBEKA.
13-17 .
50 JlaboparopHas pabota «3yueHue 0.5 AHBaps https://m.edsoo.ru/863e4ec6

TKaHEe# JKHBOTHEIX )




Opranbl. CUCTEMBI OPTaHOB.

13-17 .
51 JlaGopatopHas pabora «3yueHue 0.5 a https://m.edso0.ru/863e4c30
OPTaHOB IBETKOBOT'O PACTECHUSD» AHBApA
57 ONODA Te1a ODFAHH3MOB 20-24 https://m.edsoo.ru/863edecHb
p p SIHBapSI
53 I S —— 20-24 https://m.edsoo.ru/863e4dad
p SIHBapSI
54 TTHTaHIe ODFAHIEMOR 20-24 https://m.edsoo.ru/863e4dad
p STHBapsI
[Tutanue MO3BOHOYHBIX KUBOTHBIX. 2731 https://m.edsoo.ru/863c4fd4
55 IInmeBapurenpHas cucreMa B )
STHBapsI
YeloBeKa
2731 https://m.edsoo.ru/863e50ec
56 JIpIxaHue opraHu3MoB AHBapS https://m.edsoo.ru/863e51fa
57 JIpIxaHve Mmo3BOHOYHBIX KHUBOTHBIX 27-31 https://m.edsoo.ru/863e5416
U 4eJI0BeKa STHBapsI
53 TPatCIOPT BELIECTE Y ODFAHH3IMOB 03-07 https://m.edsoo.ru/863e5538
p p yop bespans
Kposenocnas cucrema 03-07 https://m.edsoo.ru/863e5538
59 IIO3BOHOYHBIX )KUBOTHEIX U — *
beBpans
JeJloBeKa
60 BhiICIICHHE Y OPraHu3MOB 03-07 https://m.edso00.ru/863e5646
dheBpans
61 T — 10-14 https://m.eds00.ru/863e5768
yop dheBpans
10-14 .
62 VIMMyHHAs CHCTEMa Ue/IoBeKa https://m.edsoo.ru/863e588a
beBpans
63 PazapaxuMoCTh U peryssimus y 10-14 https://m.edsoo.ru/863e5ac4

OpPTraHUu3MOB




beBpans

I'ymopansHas peryssnus u

17-21 .
64 SHJIOKpPUHHAS CUCTEMA KHUBOTHBIX U https://m.edsoo.ru/863eSac4
beBpans
YeloBeKa
17-21 .
65 ®opMBbI pa3MHOKEHHSI OPraHU3MOB htps://m.eds00.ru/863e5bf0
dheBpans
17-21 https://m.edsoo.ru/863e5d12
66 [TonoBoe pazMHOXKEHKE
dheBpans
24-28 .
67 Meitos https://m.edsoo.ru/863e5d12
bespans
lamerorenes. O6pa3oBanue u
pa3BUTHE MOJIOBBIX KIIETOK. 2428 )
68 JlaboparopHas pabota «3yueHue 0.5 https://m.eds00.m/863e600a
dheBpans
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax»
69 NunuBuayansHOE pa3BUTHE 24-28 https://m.edsoo.ru/863ccab0
OpraHU3MOB — OHTOIEHE3 dheBpans
70 3akaaKa OpraHOB U TKaHEH U3 03-07 https://m.edsoo.ru/863cccle
3apOJIBIIIECBHIX JTHCTKOB Maprta
Poct u pazBuTHE KUBOTHBIX.
71 JlaboparopHast paboTa «BbIsiBICHHE 0.5 03-07 https://m.edsoo.ru/863cccle
MIPU3HAKOB CXOJICTBA 3apObIIICH ) Mapra
IIO3BOHOYHBIX KUBOTHBIX»
PazmHOXeHUE U pa3BUTHE PACTCHUN.
7 JlaboparopHas pabota «CtpoeHue 05 03-07 https://m.edsoo.ru/863ccf56
OpPraHOB Pa3MHOECHHS BBICIITIX ’ MapTta
pacTeHun»
73 Hcropust cTaHOBIICHUS M PA3BHTHS 10-14 https://m.edsoo.ru/863c¢d0c8

TCHCTUKHU KaK HAYKH

Mapra




OCHOBHBIC TIOHATHS U CHMBOJIBI

74 reHetuku. Jlaboparopuas pabora 0.5 10-14 https://m.edsoo.ru/863cd9ce
«/Ipo3oduna kak 00BEKT ’ MapTa
TeHETHUYECKUX MCCIETOBAHUI)
3aKOHOMEPHOCTH HACIEAOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
75 ckpemuBanue. [IpakTudeckas 0.5 10-14 https://m.edsoo.ru/863cd65e
pabora "M3yueHue pe3yibTaToB ’ Mapra
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
Tpo30¢uIH"
76 I{UTOIOrMYECKUE OCHOBBI 17-21 https://m.edsoo.ru/863cd866
MOHOTHOPHUIHOTO CKpPEIINBaAHUS MapTta
17-21
AHanmM3upyloiee CKperuBaHue. https://m.edsoo.ru/863c¢db36
77 MapTa
Henonnoe nomMmuHupoBanue
JurnbpuaHoe CKpenmrBaHue. 17-21
73 [IpakTudeckas padora «3yueHue 05 MapTta https://m.edsoo.ru/863cd3de
pe3yabTaTOB TUTHOPUTHOTO '
CKPEILIMBAHUS Y JPO30(PHITBI»
79 [{uTomornyeckme OCHOBBI 31-04 https://m.edsoo.ru/863cddde
TUTHOPHUIHOTO CKPEIUBAHUS anpens
20 CuernieHHOe HACIIeJOBAaHHE 31-04 https://m.edsoo.ru/863ce568
NIPU3HAKOB ampens
21 XpoMOCOMHas Teopus 31-04 https://m.edsoo.ru/863ce73e
HACJICICTBEHHOCTH amnpenst
07-11 https://m.edsoo.ru/863ce8ec
82 I'enernka nona
anpens
07-11
83 I'enoTun kak 1en0CTHAs cCUCTEMA
amnpens
34 I'eneTnyeckuii KOHTPOJIb pa3BUTUSA 07-11

paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA




anpens

85 W3MEHYHMBOCTD IPU3HAKOB. Bujibl 14-18
U3MEHUYUBOCTH amnpens
14-18 https://m.edsoo.ru/863ce8ec
86 MonudukarmonHas “3MEHIHBOCTh
anpest
Bapuanuonsslii psan u
BapHaIMOHHAs KPUBasl.
JlaGopaTtopHnas pabota 14-18
87 «HccnenoBanue 3aKOHOMEPHOCTEN 0.5 ALDEIS
MOIM(PUKAITMOHHON U3MEHUYUBOCTH. P
[TocTpoeHne BapualMOHHOTO psija u
BApUAIMOHHON KPUBOM»
28 I'enoTunM4eckast U3MEHYUBOCTD. 21-25 https://m.edsoo.ru/863cea6b8
KombOunatuBHast U3MEHUHUBOCTD amperst
MyTtannoHHas H3MEHYHBOCTb.
29 [IpakTrueckas pabora «MyTanuu y 05 21-25 https://m.edsoo.ru/863cec3e
po30¢ Uikl (Ha TOTOBBIX ) anpens
MHUKpOIIpenaparax )»
3aKOHOMEPHOCTH MYTal[MOHHOTO
P i 21-25 https://m.edsoo.ru/863cedba
90 npoiiecca. DNUTeHETHKA U
ampens
SMUTCHOMUKA
I'eneruka yenoseka. [IpakTudeckas
91 pabora «CocTaBlicHUE U aHAIN3 0.5 28-02mas  Ditps://m.cdsoo.ru/863cf684
POIOCIOBHOM»
92 MeTob! MeIHIIHHCKOMN FeHETHKN 28-02Mast https://m.edsoo.ru/863c¢f508
3HayeHNEe MEIUIINHCKON TCHETUKHU B
93 NPEAOTBPALICHHH 1 JICUCHUH 28-02mas  Ditps://m.edsoo.ru/863cf684
TeHEeTUYECKUX 3a001eBaHmi
YeloBeKa
94 OCHOBHBIC IOHSATHS CEICKIIHH. 05 05-09 mag |~ 1ttps://m.edsoo.ru/863cf684

JlaGopaTtopHnast pabota «3yuenue




COPTOB KYJbTYPHBIX PAaCTEHUHN U
MOPOJ IOMAITHUX KUBOTHBIX»

MeToap! celaeKIIMOHHON paboTHI.

https://m.edsoo.ru/863cf7e2

95 JlaGopaTtopHnas pabota «3yueHune 1 0.5 05-09 mas
METOJIOB CETIEKIIUU PACTCHUI»
JlocTrkeHNs CeNeKIUU PacTeHU 1 _

96 XKHMBOTHBIX. [IpakTHueckas pabora 1 05-09 mast ~ Ditps://m.edsoo.ru/863¢fb20
«IIpuBUBKa pacTeHUI»
CoxpaHeHue, U3y4eHue U .

97 MCITOJIb30BAHUE TEHETHUECKUX 1 12-16 vt Ditps://m.edsoo.ru/863cfd3c
pecypcoB
buorexHonorus kak Hayka u

08 OTpacib MPOU3BOICTRA. 1 05 12-16 mag ~ https://m.edsoo.ru/863cfeca
[IpakTudeckas padora «3yueHue
00BEKTOB OMOTEXHOIOT I

99 OcHoBHbIE Harnpas/eHus 1 12-16 mast
CHUHTETHUYECKOI Onosioruu

100 XpOMOCOMHas ¥ T€HHasl NHKEHEPUs 1 19-23 mas

101 MemunuHckue ONOTEXHOIOTHI 1 19-23 mas
PesepsHbiit ypok. [IoBTOpeHue,

102 000011IeHHE, CUCTEMATU3AIUS 1 19-23 mas
3HAHUM

OBILIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME




JIuct BHECEHUsI KOPPEKTUBOB B paboUdyro IporpaMmmy
Ne  Jlata BHEeceHUs N3MeHeHus, KOTOpble BHECEHBI OcHoBaHue iA
/1 BHECEHHUSA
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